



VOL. XXXIX 


review 

VOL. Ill, 1920 


London 

THL - SOCIETY QF^, chemical INDUSTRY 
CfENTRAL HOUSEfllNSBURY SOUARJikiP 





JOURNAL OF THE. SOCIETY OF 

CHEMICAL; fiVDUSTRY 

Vol. XXXIX. No. I January 15, 1920 

REVIEW 


REPORTS ON PROGRESS IN 
CHEMICAL INDUSTRY IN 1919. 


In coiitiiiuiinco of its policy of keeping chemists 
and allied technologists tnipplied with up-to-dato 
and authentic information, the Council of the 
Society of Chemical Industry has dtx ided to publish 
a fourth volume of its Annual lieports on the Pro- 
Oress of Applied Chemutry covering tho year 191D. 
The iniblication is now too well k^iown to require 
any detailed description of its nature and objects, 
and it must suffice to state that the reports take the 
form of monographs written by acknowledged ex- 
perts in the various branches of chemical technology, 
'rho method of treatment is two-fold in character. 
In tho first place the. writers aim at presenting an 
a<-curato and reasonably complete, objective account 
of progress achieved; and in tho second, •they seek 
to present a well-balanced survey, throwing the 
('vents they record into profit'r prospective, and, 
\y]iGre occasion rcfiuires, interpreting them in tho 
light of their individual oxiK'rience. 

Tho demand for tho three, lie ports already issued 
(Volume 1. has been out iff print for some' time), 
and the reception given to tlumi by fhe scientific 
and technical press, liear tOvStimony to tho success 
attained by. tho writers in carrying oil tho inten- 
-4ions,()f tho^doUncil, and there can bo no doubt 
that the experience gathered with facli successive 
volume will ensure incrcasijd efficiency and utility 
in those that follow. It is satisfactory to note that 
there has been no duplication or overlapping in the 
production of reports on itdustrial chemistry; the 
ScKuety’s publication occupies a unique place in the 
literature of chemical scirmrx', and for this reason 
alone*iT siitnild find a place in the library of every 
worker in this fiidd. Satisfactory as has been the 
reception of th(‘ Reports in the paft, it is felt that 
there is still scope for a wider cinmlation, more 
particularly in other English-speaking countries, 
and we would therefore draw th(^ attention of our 
colleagues overseas to the imminent appearance of 
\olume IV., which, it is hoped, will be published 
during the month of March. The subjects treated 
and the nsspectivo contributors are as follows; — 

Plant and M..chinerv; W. R. Davidson, M.A., 
D.Sc., Ph.I).,' F.I.e. 

Eftol; J. T. Dunn, D.Sc., F.T.C. 

(las and Destructive Distillation: E. V. Evans, 
F.T.C. 

Mineral Oils; A. E. Duustan, D.Sc., F.I.C. 

CoI(*iring Matters and Dyes; F M. Row'e, 
M.Sc., F.I.C. 

Fibres, Textile.^, etc. ; S. S, Napper, A.C.G.I., 
F.I.C. 

Bleaching, Dyeing, etc. : S. H. Higgins, M.Sc. 

Acids, Alkalis,, Salts : T. Ewan, iCSc., Ph.D, 
F.I.C. ’ . 

Glass, Ceramics, etc. : W. J. Rees. 

Iron and Steel; A. McWilliam, D.Met. 
No&'fenrous Metals : W. G, Wagner. 
Electro-chemistry: A. J. Allmand, M.C., D.Sc. 


' Oils, Fats, Waxes: G. II. Warburton. 

Paints, Pigments, etc. : J. II. B. Jenkins. 

Indiarubher; I). F. Twiss, D.Sc., B.Sc., F.I.C. 

Leather, Glue: F. C. Tliompson, M.Sc. 

Soils, Fertilisers: E. J. Russell, O.B.E., D.Sc., 
F.R.S. 

Sugars, Starches, Gum; J. P. Ogilvie. 

Fermentation Industries: A. Tuit and L. 
Fletcher. 

Foods: H. W. Bywaters, D.Sc., Ph.D., A.R.C.S., 
F.I.C. 

Water Purification, Sanitation; Sir A. Cf, 
Houston. K.B.E., M.V.O., M.B., D.Sc. 

Fine Chemicals, etc;.: T. A. Ueiiry, D.Sc, 

Photographic Materials and PrcKcsses : R. E. . 
Crowther. 

Explosives: W. Rintoul, O.B.E., F.T.C. 

Analysis: C. A. Mitchell, M.A., F.I.C, 

As a preliminary to the issue of Hk? new' \^oluino, 
it is thought that tho immediato publication in tlho 
Journal of short summaries of some sections dealt 
with may be of interest and utility to our members 
and readers. These epitomes are necessarily of a 
somewhat sketchy character, and they cafl in no 
way bo regardcxl as substituU^s for the full accounts ; 
they should serve to give tho reader a very general, 
preliminary bRd’s-eyo view of progress made and 
add int^rcjst to tho subsequent study of tho reports 
them.selvos, Tho short articles wdiich follow in 
thi^ and tlio next issue have l>een contributed by 
the authors of tho reports, with tho exception of 
that on the Fermeiilation Industries which has boon 
sui>pli«‘d by Dr. A. Slator. 

HEAVY CHEMICALS. 

The lik‘ratur(» of this first year of peace is still 
dominatetl by tho war. Much of the w'ork dohe 
during the war could not lx? published until after 
the terminatioirof hostilities, and many interesting 
details have appeared for tho first time during the 
year. Tho United States autljpritiea have been 
more communica.tive than those in this country, in 
France or in Germany, although some light on the 
conditions in tho latter country is being afforded 
by the visits of Allied representatives to tho 
occupied ureas. During the war the heavy chemical 
industry undorwon| groat dislocation; for example, 
before the war aWut 3 i)er cent, of the million tons 
of sulphuric acid produced annually in this country 
used in making explosives; during the war tho 
production increas^ to IJ million tons, tho greater 
part of which was used for explosives. A very con- 
siderable part of the increaa^ production was in 
the form of oleum. The obvious impossibility of 
carrying on modern u'arfare without a supply of 
nitric acid forced all the belligerents to devote great 
attention to the provi.sioii of a supply within their 
own borders. Very considerable progress has, there- 
fore, been made in the fixation of atmospheric 
nitrogen on a large scale. The very important 
synthesis of ammonia from its elements can be, as 
yet, regarded as an established industry only in 
Germany, where the output appears to have ex- 
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ceedod 15Q,000 tons of nitrogen inj^9 18 — an extra- 
ordinary record considering thi4lmplexity of the 
plant and that operations b^an in 1913. The 
cyanamide process was also installed in all the 
principal countriea taking part in the war, but 
deiil)4,s arc expressed about its ability to compete 
commercially under nomial conditions. The oxida- 
tion of ammonia to nitric acid, winch was carried 
out on a relatively very small scade before the war, 
has assumed enormous proportions. 

The energetic search for new sources of potash to 
take the place of the Stassfurt supply has met with 
a considerable measure of success. In America the 
Iiroduction in 1918 reAihed about one-fifth of the 
pre-war consumption, and in thir country it 
appears that there is siillicient potash in our blast- 
furnace dust to cover the home demand. 

A very remarkable illustration of the facility with 
which the reputedly rarest substances can be 
obtained in (juantity is afforded by helium, which 
it is proposed to use in place of hydrogen in air- 
ships. it appears that a potential supply of 
180,000 cub. feet daily exists in a natural gas in 
Tex -'IS. 

It is to be feared that much of the energy ex- 
pended in devising new processes and in erecting 
the plant tor working them will go to swell the 
wastage of the war. This applies to ammonium 
nitrate, the output of which, in this country alone, 
increased from 100 tons to 3,000 tens weekly ; to 
silicon and titanium chlorides, which were usecl in 
producing smoke clouds, and to a smaller extent to 
<'hlorino, which entered into the composition of 
alnvosl^all of the poison gaso« used, and to sulphuric 
a^d. 

DYi:.S. 

A matter of primary interest and importance is ; 
undoulitcdly the question of how far British manu- 
facturers have succeeded in their emleavour to ! 
render this country independent of German dyes. 
The answer may be summarised in the statement 
that progress has been considerable but much yet 
remains to be done. As a result, little competition 
is to Iki feared in the commoner and cheaper dyes, 
but further development and increased output are 
necessary with regard to special and more expen- j 
sive dyes, for the erection of plant has proved un- i 
able to keep pace with the progress of technical ' 
research. At the present time, the li.st of dyes 
which need never be purchased from Germany 
again is largo and over increasing, whilst the tem- ' 
porary products of the early days of the war have ! 
been replaced by standard products of recognised | 
purity and value, (See also this .1., 1011), 450 r.) ' 
The deficiency m the supply of certain dyes ha.s been 1 
met to some ex^^mt by the importation from j 
Switzerland of products manufactured largely from j 
British* and French raw materials and inter- 
mediates, which have replaced similar German 
materials upon wliich the Swiss were dt‘j)en(Jent 
formerly. The quantity of dyes now imported from 
Switzerland is only about one-sijth of the quantity 
which is being made by British manufacturers. 
The arrival and disposal of the first consignment 
of our share of the dyes due from Germany undec 
the Peace Treaty should do much to ease the present 
situation and afford our manufacturers a breathing i 
apace in which to continue their development and | 
consolidate their position. Given the plant, in- | 
creased yields and improve<l working conditions will ; 
naturally follow as a result of practical experience, i 
80 that there is every reason to believe that the 1 
Britiirii oolonr industry may be established on a | 
satisfactory basis during the next rive years. I 

A few of the important additions to the number of 
edtonrs manufactured in this country may be 
4]aoted here;— Alizarin Celestol, Solway Purple 
lAUssarin Irisole), Kymrio Green (Alizarin Cyanine 
Oreen), Coomassie Violet (Formyl Violet S4B), 


Lissamine* Green B (Wool Green 8), Gallo- 
^ cyanine BD, Monolite Red R (Lithol Red R), 
i Chloranthrene Red 5G (Algole 6G), Qhloran- 
threfie Bordeaux R (Indanthrene Bordeaux B), and 
! bases for fur dyeing Rhodamine will be i?lac^ o^ 

! the market shortly. The annual report should t)e 
consulted for a complete record of the progress in 
technical and theoretical txilour chemistry during 
the year 1919. Outstanding features, in the case 
1 of intermediate products, are the further develop- 
ment of proces.ses for continuous suiphonation and 
the attention which has been devoted to the produc- 
tion and purification of N-alkylarylamines, whilst" 
in the case of dye.s a large amount of work has been 
: carried out, j)rincipnlly in the azo-, triphenyl- 
: methane, sulphide, indigoid, and anthracene vat 
j classes, 

FINE CHEMICALS. 

Thoro are no remarkable developments to record 
in connexion with this group of chemical products 
in 1919. Much interest has been shown in the 
question of the supplies of cinchona bark, which for 
many years past have been drawn almost wholly 
from Java. A survey conducted in India by Colonel 
Gage shows tlu^t in the districts in which some 
cinchona is now grown, principally for the use of 
the Indian Government’s small (piinine factories, 
further plantations can be formed, but it it is sug- 
go.st(Hj that cinchona cultivation might be under- 
taken on a large ssale in the Tavoy district of 
Burma, and that a new quinine factory might Ihj 
erected there to utili.se the bark produced. This 
que^stion is also receiving attention in the United 
States, where proposals for the utilisation of South 
American bark have been made. 

In Germany, Morgenroth has investigated the 
action of a number of homologues of hydroquinirie, 
ehiefly with a view to jiscertaining the influence of" 
8toreois«)merism on tiieir physiological action. 
This author shows that eucupinotoxine is a more 
powerful aniesthetic than its structural isomeride 
euctipine (iEr>-amylhydraoupreine), an(k from forty 
to fifty times more powerful than cocaine. . ^ 

During the war, when “ Turkish opium ” was un- 
obtainable, Indian opium scMOired a footing in this 
evountry, and also in the United States, for the 
manufacture of rnorphino. Although the Indian 
drug proved to l>e ricller in morphine than was 
generally supposed, it contains on the average, as 
marketed in this country, less morphine tiian 
Turkish or Persian opium. It is known IffTTbpiura 
as rich in morphine as any of the commercial 
varieties can 1)e* and is produrxKl in India, and it is 
understood that the botanical and chemical invtisti- 
gations now in progress there have already given 
results which, indicate ways in \^ich the average 
quality of tho opium exported can be greatly 
improved. 

A»nong the. minor alkaloidal drugs, considerable 
progress has been made in elucidating the structure 
of hyoscine (King) and of soopoline, the basic 
hydrolytic product of hytweine (Hefts). Furfc*ior, 
of seven alkaloids derived from mescal but^ma, 
Spiith has shown that one is identical with 
hordenine and the others closely related thereto. 

Further details on the isolation of thyroxine, the 
active principle of thyroid gland, have been pub- 
lished hv Kendall, but no particulars have yet 
appeared regarding the synthesis of this substance, 
which is stated to have boon accomplished by Oster- 
berg two years ago. 

Of the many papers which have been published on 
^sEntial oils and their constituents, the most 
interesting from an industrial point of view are 
those wnoerned with the utilisation of p-cymene, 
the chief constituent of “spruce turpentine,” now 
available in large quantities as a by-product of tlie 
pulp industry. Methods have been devised for the 
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■onversion of this hydrocarbon into carJacrol and 
>aniiiiocarvacrol (the latter is stated to bo a pro- 
nising photograpiiic developer), whilst a method of 
preparing thyrribl Trom cyraene has been protejited. 
\ numbdr of Japanese essential oil-yielding plants 
n^ls been examined, some of wHlch may prove to be' 
of commercial interest as sources of citral, geraniol, 
thymol and car\acrol. 

The new synthetic drugs described during the 
year are for the most part mere variations on well- 
known types. ■ Interest in organic arsenic deriva- 
tives shows no signs of slackening either in this 
country or in the United States. Perhaps the most 
notable work done in this connexion durinj' the year 
is the preparation at the Rockefeller Institute of a 
series of arscnol^enzenes and their intermediate 
products derived from yV-phenylglvcine-p-arsinic 
acid, all of which have been protected by patents. 
Judging from preliminary notice.s in the American 
medical press, certain of these compounds are likely 
to be of considerable therapeutic importance. 

A considerable volume* of patent literature 
relating to the inanufacluro from acetylene of 
acetone and the necessary intermediate producte 
has rwently been set free. These deal largely with 
details involved, but are of general interest as 
giving a considerable amount of ftiformation on 
obscure points in the series of reactions employed. 

The foundation of an industry dealing with the 
production of organic resoarcli reagents has been 
discussed in this country, hut in theilnited States 
manufacture on a small scale bits actually started. 

VEOETABLE OILS AND FATS. 

Tlio past year has been one of steady if slow 
progress. The enormous development of the 
in.'irgnrine industry (the output is computed by one 
aiiCliority to have reached a total of 10,0(X) tons 
H^er week) has led to oils l>eing used for edible pur- 
poses which a few years age^ 'would have been con- 
sidered as only tit for the soaprnakor. This is in 
great part due Id the expansion of the pro(;eS8 of 
hy<lrogenatioji which has brought withiinthe ken of 
.ihi* margarine maker consistent fats from vegetable 
oils and also fish oils to n'place the olof)-margnrine 
from *heef fat. ICveii liardoned castor oil has 
recently been sugg<'stod lis a foodstuff. 

The in nortant subject of the .amount and nature 
of the vita mines containe<? in oils and fats has 
received s( ant attention during the past year, and 
a reasojv'bly. quick and accurate method for deter- 
mining these somewhat mysterious substances is still 
to he desired. It may be that the therapeutic eifects 
of codliver oil hitherto supposed to lie in the ca.sy 
assimilahility of the glycerides of tlte highly iiii- 
saturated fatty acids is due to the presence of vita- 
mines. TTnfortun<'*tely they are probably destroyed 
by the high temperature requircnl for hydrogena- 
tion. For the same reason a process, recently 
patented, of deodorising by blowing hydrogen 
through the oil at temperatures up to 300° C. must 
1)(‘ regarded doubtfully ponding further investi- 
gation. • 

The process of hydrogenation has attracted con- 
siderable attention of a scientific nature with the 
object of discovering the rutiondle. of the addition 
of hydrogen, and on the technical side it has also 
boon thi subject of investigation. 

The study of the hydrolysing effect of enzymes 
has been continued during the past year, mainly 
in the United States. The work done in this field, 
however, is of a pyrely scientific nature. Enzymes 
as a reagent in the commercial splitting of fats 
have .been almost ousted by the Twitchell reagent j 
that the process is still being worked in some 
quarters Is* shown by a recent patent taken out for 

{ )urifying the glycerin resulting from ferment 
lydrolysis. Various oils have be^ tried for thoir 


suitability for the manufacture ot the Twitchell 
^ reagent, and th^|{i|:onclu8ion has been di^awn that 
hydrogenated castor oil gives the best result as 
regards the colour of the final product. 

A fair amount of work has been published on 
the determination of the characteristics of new oils 
and fate and on the re-exartinatioii of little-known 
oils. Some of the latter may become of oomnicrcial 
importancve like benefing oil ” and para rubber 
seed oil, which are capable of replacing linseed oil 
in some directions. In these cases the natural 
supply is large, but there is difficulty attending the 
commercial exploitation owing to high cost of col- 
lection and transport; in ^ther cases where the 
supply is limited, e.p., kernels of stone fruit (plums, 
prune-s, etc.), the extraction of the oil can only be 
profitably worketl as a side issue to some other 
industry. 

Among the marine animal oils our knowledge 
has been increJised of the different species of shark 
caught in Japanese waters whoso liver oils contain 
highly unsa turn tod hydrocarlmns. The accidental 
inclusion of a shark liver may explain why the 
analyst sometimes finds a largo amount of un- 
saponifiable matter in Japanese CK)dliver oils. 

A great stride in the commercial synthesis of» 
glycerin has been made by the development of its 
profluction by tlie fermentation of molasses. Tliere 
is a considerable amount of alcohol produced as a 
by-product, and as the process is applicable to 
molasses wlih'li are quite inedible there should be a 
future for it. 

MINERAL OIL. 

A retrospect of the r('>action of petroleum and its 
products on the European War affords b{)th gratifi- 
cation at the part played by mineral oil chemists 
in the elucidation of momentous problems and satis- 
faction that the importance of the chemical investi- 
gation of the nature of the raw material is 
rcc^tiiving serious attention. When it is realised 
what progress has been made, for instance, in the 
unfolcling of the chemistry of coal tar, it is some- 
what 8uri>rising that the nature of the hvdro- 
carlmns which occur in petroleum is to a large 
ext<Mit unknown to us. With the exception of the 
light peLroIcuni fraction .and the somewhat sporadic 
occurrence of solid paraffinSj little is known of the 
vast bulk of the oil, and so tar as tho writer knows 
there is scanty evidence that any decisively formu- 
lated hydrocarbon has been isolated and its consti- 
tution proved by the usual .synthetic methods. 

riio commercial isolation of toluene from petro- 
leum spirit in tho form of its mononitro derivative 
lias boi'ii a feature of the war. Vasjj amounts of TNT 
have been manufactured from this source, and to 
a large extent this operation has been a deciding 
factor in the .struggle. Investigations in the 
United States tend to show that the chlorination of 
natural gas and the lower paraffins will open up an 
important industry^ resulting in the manufacture 
of carbon tetrachloride, chloroform, acetic esters 
of the butyl and amyl radicles, and a variety of 
.synthetic products, whilst on the other hand the 
rJactive nnsatiiratcd substances which result from 
the cracking of oils have been shown to contain 
notable amounts of isoprono and butadiene, and 
are therefore of potential interest in the rubber 
industry. It requires little imagination to foresee 
in petroleum the starting-out material for a great 
synthetic revival. 

Optimistic statements have been made on the 
important matter of the available quantities of 
petroleum yet to be exploited. The recent bringing 
in of highly productive wells in Mexico has called 
renewed attention to the potentialities of that 
great producing area, whilst the Persiafi fields, 
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at the moment barely “ scratched,” offer the rosiest 
possibilitfes of a great Imperial^set. < 

The event of the year has be^n the striking of oil 
in Derbyshire. Petroleum has long been known 
to occur in J<]ngland. The late Sir Bovcrton Red- 
wood, whoso loss is so universally deplored, always 
insisted on the need iter the ultimate test of the 
drill, and it is perhaps to his persistence in this 
direction that Lord Cowdray’s# succeseful efforts 
may be traced. The close agreement between the 
constituents of the Hanlstoft oil and those pre- 
dicted by Mr. J. E. llackford is an agreeable con- 
firmation of the work that has been carried out on 
English oil by this obServer. 

The oil itsi'lf is of excellent qiial^y and it re- 
sembles a high grade Pennsylvanian oil. High in 
volatile content, with a residue of first-<*lass lubri- 
cating properties, the now crude may turn out to 
be of prime importance. 

Effort/S are being made to exploit the native 
shales, particularly in Norfolk. The first attempts 
were somewhat discouraging, seeing that the oil 
possessed high sulpiiur eontent, but it is asserted 
that the shale mined at lower levels yields an oil 
which is free from this objection. Cannols and 
other bituminous coals are also likely to he distilled 
•in the near future, and a recently formed combina- 
tion, the Midland Ckial Products Company, pro- 
poses to erect a testing station, at which a variety 
of retorts and ri'tortahlo material will lie investi- 
gated. 

The past year, therefore, has Wn one of great 
proiuiso for the mineral oil industry, and it may 
fairly* bo said that a renascence of scientific effort 
h^s arrived. Eor many years the oentro of gravity 
oT research in this fic'd had passed into other 
countries, albeit that mineral oil was first cominer- 
cially worked in tbe-sc islands. The munifieent gift 
of the^reat oil cxunpanie.s to Cambridge University 
and the establishment of research laboratories in 
. the industry itself are signs that the balance of 
interest may well return to those shores. 

(To be. coiitiniifd.) 


THE INTERNATIONAL LABOUR 
CONFERENCE AND INDUSTRIAL 
POISONING. 


STEPHEN MIATJ,. 

Tho Tnternatici^ial Labour Oonfereiieo, held at 
Washington in November, 1919, is of some inlmest 
to induntriid ehemists. 

The Treaty of Peace wi^h (Germany provided 
that as part of tlic organisation of the League of 
Nations there should be an International Labour 
Office w'ith annual Conferences of four delegatx's 
from each country included in ine League, of whom 
two are to bo CJovernrnent representatives, one to 
represent the employers and one the woikpc*ople.. 
These delegates are accompanied by advisers, and 
the writer waa privileged to attend a.s an aaviser 
to the employers’ delegate from Great Britain, 
Mr. D. S. Marjoribanks, of the firm of Armstrong, 
'l^itworth and Co., Ltd. 

The Treaty of Peace also provided that the first 
Conference should be held at Wishington, and the 
‘ Rffleiida for that Conference should be (1) the 

f tioation of the principle of the 8-hour day or 
48-hour week; (2) unemployment; (3) and (4) 
employment of women and children in certain 
rwpectfl, including their employment in unhealthy 
prooeeee^; (5) the extension of the Berne Conven- 
tieiu on the employment of women, and the 


prohibitioli of the use of white phosphorus. If the 
Labour Conference comes to a decision on a matter 
sucii decision is embodied either in ^ draft 
convention or in a draft reciomihendation, and 
tlieJfe drafts are to be forwarder to the* Govern- 
ments concerned, iii order that a treaty may bo 
signed, or that appropriate legislation may bo 
introduced, as the case may he. 

Delegates from forty countries attended at 
Washington. The German delegates were invited 
to attend, and got as far as Rotterdam, where 
they were delayed until it was too late for them 
to reach the Conference. The proceedings were 
conducbul in French and English, and were 
reported in those languages, and also in Spanish. 
The majority of the delegates and their advisers 
were well acquainted with the subjects to be 
discussed, and many of them were exports whoso 
reputation is world wide. Special Commissions were 
aiipointed to consider (a) unemnloyment, (b) the 
employment of women and childreij in unlicalthy 
processes, (c) the employment of women before and 
after childbirth, (d) the employment of children, 
:ind (e) the eight-hour day. These Commissions 
had protracted sittings, and ultimately their 
reports were adopted as recommendations by the 
Confcrcncx}. * 

The (Commission on tho Employment of Woineii 
and Children in Unhealthy Processes was presided 
over by Dr. T. M. l^egge, tho Senior Medical 
Inspector of ^ Factories in Great Britain; the 
Commission includqfl Dr. Glibert, of Belgium, 
and Monsieur Boulin, of France, both well known 
as authorities on unhealthy processes. The 
Commission found that to range over the whole 
subject of industrial poisoning wius impossible, and 
ii. confined its attention to plumbisin, mercury 
poisoning and anthrax, recommending that 
carbonic oxide poisoning should lie placed on the 
! agenda for the nex^ Conference, anti specially' 

, studied meanwhile. • 

The Conference recommended that women and 
young persons sbould not be eiuployctl in tlie 
following i^'ocesses: — 

(a) Furnace work in the redm'Lioq of ranc awl 
, lend ores. ' 

' (b) Procs^sses in tho nuyiipiilation, preparation 

' and reduction of ashes contiiining lend, and the 
desilverising of lead. 

(c) In melting on a l^rge scale lead and old zinc. 

(d) Jn the manufacture of solder and alloys 
containing more than 10 per cent, of load.^ 

(e) In the manufacture of litbargtr, ”m{ts.sicot, 
minium, white leml, orange lead, sulphate, 
chromate and ffilicate of load, 

(f) In mixing and pasting of electric 
accumulators. 

(g) In the cleaning of worlgroorns where the 
: above processes are carried on. 

! The Conferenot' also recommended that where 
! the employment of women is permitted and there 
; is any risk of plumbisin, precaution should Ik? 

adopted, such as localised ventilation, eleanlinoss 
I of tools and workrooms, notification and compen- 
. salion, periodic medical examination, suitable 
: (;loak rooms, and special protective clothing, and 
BO forth ; and it laid down that where soluble salts 
: of lead could be replaced by thase of a non-toxic 
I nature stringent regulations should be enforced 
: where noxious substances continue to bo used. 

The statistics of plumbism in Great Britain, 

I submitted by Dr. liCgge, show a very gratifying 
reduction in number. Thus:— - 

The cases of load poisoning ii^ the smelting of 
mei-als declined from 34 in the year 1900 to 16 in 
191B; in the white lead industry the cases were 
358 in the year 1000, 17 in the year 1917. and no 
case was reported in the year 1918 ; in chiim 
and earthenware industry there were 2(X) cases in 
1900, and only 11 in 1918, the redtiction being. 
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largely due to the use of fritted lead instead of 
white lead and fed lead; in all the industfies 
included in the i^turns the cases of plumbism 
reported* were 1068 in 1900, 601 in the average 
y^rs 1903 to 1905, 381 in 19>5, and only 144 in- 
the year 1918, Thcs^ figures show how much may 
be accomplished by wise regulations, methodical 
insfwction, and cordial co-operation between the 
Home Office, the employers and the workers 
concerned. 

The Conference considered that the use of nitrate 
of mercury by hatters’ furriers was unnecessary, 
and recommends the next Conference to consider 
its abolition. 

The anthrax problem is a difficult one, but 
progress swms to have been made in the 
disinfection of wool. The Bradford Committee is 
of opinion that infected wool is rendered sterile by 
agitation in warm water with a little soap and 
sodium carbonate and treatment with a 24 per cent, 
« solution of foAnaldehyde \n the manner describenl 
by it, and the Conference at Washington 
recommends that international action be taken to 
ensure the disinfection of suspected wool in the 
country from which it is infected. 

The problems of unemployment jyid the applicu- 
lion of the eight-hour day are complex and a 
discussion of them would involve a good deal of 
tpace. It is hoped that the foregoing very brief 
account' of some of the activities of the Inter- 
national Labour Office will show the ‘importance of 
its work and the need for all who are interested 
in industrial progress to study themselves the great 
problems which surround us .«o as to bo able to help 
future Conferonces to obtain those ^iist and 
reasonablo solutions which the world properly 
expects. 


ARTIFICIAL NITROGENOUS 
. FERTILISERS. • 

E. J. IlLSSELL. 

Synthetic nitrogenous fertilisoruS have been of in- 
terest t<5 (;hemists ever since Sir William Crookes 
made his famous announ(?ljmcnt to the British 
.Association, in 1898, that the world wa.s faced with 
a muigns food shortage unlt'ss it could somehow in- 
• crea.se its stores of lixed nitrogen. Sir William in- 
<licated the solution of the problem^ which chemists 
actively followed up. Synthetic fertilisers were 
produced in quantity and tested by* agriculturists 
in the held. During the war the subject has been 
brought into high prominence and great develop- 
ments have occurred. 

There are now three synthetic fertilisers available 
for agriculture — ammonium nitrate, calcium 
nitrate, and cyanamide. Of these amnioiiiurn 
nitrate is the most concentrated and probably also 
the most active, but it is also the most expensive. 
.At termination of hostilities the belligerent 
governments had large stocks on their hands which 
were offered to farmers at low rates; in our own 
country the price was£25 per ton, packed in barrels. 
Sulphate of ammonia was at the time being offered 
at £16 15s. per ton and nitrate of soda at £20 per 
ton. Worked out as coat per unit of nitrogen (1% 
per ton — the unit in terms of which the fanner 
thinks) the prices were 148. 4d. per unit for nitro- 
genous nitrate of ammonia, 16s. 9d. UvS sulphate of 
ammonia, and 25s. as nitrate of soda. Nitrat# of 
ammonia was therefore much the cheapest, and 
there Avofl no question as to its value to farmers at 
this price. 

Events have shown, however, that £26 per ton is , 
not an economic price for nitrate of ammonia, and 


the supply at thi^rice is now exhausted y the Dis- 
posal Board is un^le to accept further orders from 
farmers. The question therefore arises, What 
price is the farmer justified in paying for nitrate 
of ammonia? Sulphate of ammonia is obtainable 
at prices advancing from £21 per ton in December 
to £22 per ton in March, A'pril, and May ; nitrate 
of soda will bo offered next spring at £20 — £22 per 
ton according to locality. On the basis of equal 
unit price nitrate of ammonia should be offered at 
about £40 to £41 per ton Chemists have frequently 
inquired whether nitrate of ammonia has any value 
over and above that of the^mixturc of nitrate of 
soda and sulphate of ammonia to which the unit 
system equat^ it. Numerous field experiments 
have been made; they indicate a slight advantage 
blit no marked superiority of nitrate of ammonia 
over nitrate of soda and sulphate of ammonia when 
comparison is made on the basis of equal nitrogen 
content. Experiments are recorded in this Journal 
by Hendrick (Vol. 37, 1918, 146 it) on hay when 
nitrate of ammonia gave results up to 4 per cent, 
better than those obtained from nitrate of soda or 
sulphate of ammonia. In the Newton Rigg experi- 
ments, on the other hand, the nitrate of ammonia 
was less effective than nitrate of soda; the results 
w(>rc : — ’ 

jK-r ncro. 

IDKl. ]014. 

'J'ons, Tons. 

Nltrnt« of RO<1a L'OJ -‘iWl 

Nitrate of uimiioiiK'i 142 21 1 

The low result of 1913 is difficult to understand and 
is not typical of results usually obtained. The 
JJothanisted experiments conducted duriiJi^ tho 
s<‘ason of 1918 with nitrate of ammonia supplied by 
the Ministry of Munitions gave the following 
results : — 

Stackyard Field, Manyolds, 1918. 

Sf'ed sown May 29; Hoofs carted December dio 12. 


\^^^Ight of inaiigoJda. 


M.anure. 

1 Pe.r plot 

1 (1/20 acre). 

Per a(TO 
(moan of 
two plots). 


^ Cwt'^. qr, Ib. 

' Tons, 

Stij.(rpli<jK|:liatc. Wilt ami siilphatc of 

1 19 1 8 

1 180 

aiiuuonia. 

I 17 2 20 


Siiperpbo.spliate, salt ami nitrate of 

1 20 2 20 

22-3 

lomnoni.a. 

; 25 2 18 


Siiperphciil>hato .and salt 

: 10 2 20 

17-2 


17 2 10 


Manuring : — 

All plots received a dressing of dung at the rate 
of 10 Urns to the acre. ^ 

The other manures at rate of-- 

Superphoitphate 4 cwte. per aero • 

S ilt . . . . . . . . 2 ,, ,, 

Sulphate of ainmoiib . , . . 2 „ ,, 

Mtrate of aniiuotila .. .. 145 1b. ,, (equivalent to 

2 cwta. Hulphafo of 
^ .-iniJiionla). 

West Bnrnfidd : Potatoes. 1918. 

Varifty “ Arran Chief,’* planted May 9; 27 rotrs in 
• each pl<d of 1 /20 acre. 


Tubers roughly 
cleancti. 


Plot. 

Manuro. 

Weight 

Aiean 



per acre. 

per ucre. 



C’wts. 

Cwte. 

0 

Superphosphate &. siilph.ate of ammonia 

175-4 

175-4 

11 

SuperiOioAphate and nitrate of omtivonJa 

178-9 

174-5 

14 

1700 

1 160-9 

18 

8uperi)ho8phato alone 

140-8 

10 

175-0 

1 144-3 

16 

No artificials 

144-2 

1 
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A dreaseng of dung was appli^ over the whole 
field in the winter, and plough^ December 10 to 
January 3. 

Rates per acre of artificial manures: — 

« Superphosphate 4 cwts. 

Sulphate ol ammonia < 2 .. 

Kitrate of ammonia 1461b. 

Little Hoos Field: Wheat. 1918. 

Variety, “ Red Standard ” (after clover). 

Seed sown, November 3 to 5, 1917. 

Crop cut, August 12 and 13, 1918. 

Artificial manures {fpplied, April 26, 1918 (by 
hand), consisting of : — • 

2 cwts. superphosphate per acre, or 

1 cwt. sulphate of ammonia per aero, or 721 lb. 
nitrate of ammonia per aero (these contain equal 
quantities of nitrogen). 



Dn-ased Krain 

Straw 

Total 


im aero. 

per 

produce 



acre. 

per acre. 

Erperiment I. 

lb. bu»h. 

11). 

lb. 

Unmanured 

2,195 38 9 

4.030 

0.443 

Supcrphoapliate (inly . . 
Culphato of nuinionia and super- 
puoaiihate 

2.492 38 0 

4.550 

7.310 

2,(i30 41-3 

5,250 

8.178 

^Jltrato of uiumonia and BUiH:r- 


phosphaU) 

2.822 44-7 

5.070 

' 8.120 

Experiment II. 

1 



Unmanurod 

2.325 :r> 8 

4.450 

7.057 

Superjihospliato only , . 
Sulphutaof aimuoulu and auiicr- 

phoBplwUj 

Nnrato of ammonia and supor- 

2.198 34 0 1 

4.520 

7.025 

2.5S5 40- 1 1 

4.830 


phoaphato 

2.4U0 37-7 ' 

5.050 

7.830 


On the other hand, nitrate of ammonia has some 
disadvantages in comparison with nitrate of soda; 
it is not 80 easily handled by the farmer; it has to 
be stored in casks, not in bags, and it is not readily 
applied by the ordinary drill. These are essen- 
tially minor disadvantages, but they oif-set any 
slight advantage the nitrate of ammonia may 
po.ssess over nitrate of soda, and probably no farmer 
would purchase it if he could obtain nitrate of soda 
at the same unit price. 8o long as nitrate of Hoda 
is obtainable at ,€20 per ton farmers are not likely 
to purchase nitrate of ammonia unless it could be 
obtained at about £35 per ton, or less. 

Calcium nitrate. This substance is now manufac- 
tured on a large scale and is producible at prices 
comparable with that of nitrate of soda. Further, 
it is already fairly well known to agriculturists; it 
la in charge of a competent propagandist agent and 
is a really useful ^rtiliser. Experiments designocl 
to compare it witn nitrate of soda arc recorded in 
this Joirnal for March 15, 1917 (Vol. 36, pp. 250-- 
261), and in Vol. 37, 1918 (p. 146 ii), and no im- 
portant dillerence has been discovered. The per- 
centage of nitrogen vliffers, nitrate of soda contain- 
^ /n ftiid Hitrutc of linic oiilv 13/^,, corre^spond- 
ing to 76*2% pure calcium nitrate, the rest being 
mainly water with traces of calcium oxide, car- 
bonato, etc. This is in favour of nitrate of soda 
On the other hand, nitrate of lime has the advan« 
tage that the calcium is never hurtful in the soil 
while the sodium sometimes is, though also tiio 
sodium is sometimes an advantage. On the whole 
farmers would probably be willing to pay nearly as 
much per unit for nitrate of lime; and, assuming 
that nitrate of soda were available at £20 per ton 
they would probably pay up to £16 or £16 lO.s. per 
ton, though, of course they would purcha.so more 
freely at a lower price. 

Ol/anamiVie.— Cyan amide presents the charar- 
teristio that it is not at once available for plants, 
but baa to undergo change in the soil whereby 
ammonia is formed, which subsequently nitrifies. 


The whole* value of the material, therefore, deponds 
* on ^he rate at which this change [p-ooeeds. In some 
soils it goes on rapidly, and here* cy^n amide is very 
elleltive. In others, however, it proceeds more 
; slowly. It is a first^ssential that the change should 
, be fully investigated, so that it can be fully under- 
stood; there is reason to supfjose that the produo- 
! tion of ammonia takes place in two stages, the first 
: of which is purely chemical and the second bac- 
terial; further, that the agent producing the 
chemical change is not always present in sufficient 
quantity in the soil. It would be an obvious ad- 
vantage if a chemist could say beforehand of a given 
class of soil whether or not it w'ere likely to decom- 
: pose cyanamide. Work with this purpose has been 
carried out at Hothamsted, and the results are very 
promising. 

The results of all published field trials show that 
the three fertilisers — nitrate of soda, sulphate of 
ammonia, and cyanamide — when compared on the 
basis of equal nitrogen content hav 9 the following 


Nitric nitrogen 

... 100 

Ammoniacal nitrogen 

... 97 

Cyanamide nitrogen 

... 90 


But these include cases where the cyanamide 
nitrogen could have had no proper chance of acting. 
Under better advice, such as is now obtainable, the 
farmer could have been warned beforehand, and 
the use of the- cyanamide kept to those numerous 
cases where it can dtficonipose rapidly and act well. 
In ihoso (urcurnstanccs the value of the cyanamide 
nitrogen might rise well above 90, and, what is 
more inifyirlant, tlio risk of failure might bo con- 
siderably nMliiccd. Under present conditions 
farmers would bo unlikely to pay more than about 
£18 or perhaps less per ton for cyanamide contain- 
ing 20% nitrogen if sulphate of ammonia were ob- 
tainable at £21. When the decomposition is better ' 
understood, however, experts will lie in a position 
to advise more confidently; the fault lies less in the 
material than in our uncertain knowledge of some 
of the fundamental points. • 

On the other hand, the makers must obviate thTr 
presence in the commercial article of dicyanodi- 
amide, which is actually harmful to vegetation. 
This is a factory problem, but chemista will not 
readily believe it to bo insoluble. 


REVIEW, OF THE SPELTER 
SITUATION. 

H. M. RIDGE.* 

In 1913 the world’s Hjiclter production amounted 
to 982 ,CMjO tons, of which 32 per cent, was made in 
tho United Stat<*s, 28 per cent, in Germany and 
20 per cent, in Belgium; in Great Britain only 
6 f^er cent, was made, although the consumption 
amounted to 2.3 pt^r cont. of the metal prod&ced 
in the whole world, while in the whole of the rest 
of tho Empire only 3700 tons was produced.* As a 
consequence an acute shortage of metal was experi- 
enced during the war and prices rose phenomiinally. 
Schemes were preparerl for increasing the output, 
but with the whole of tho smelting capacity of the 
United Kingdom in operation only 80,000 to 86,000 
tons could now be produced annually, 
n] ron World’s production amounted to 

about 520,000 tons, including 410,000 tons in the 
United States, but only about 20,0(X) tons in Great 
Bantam, whore the output has been limited bv 
shortage of ore and by labour troubles. . Belgium 
only recommenced smelting towards the middle of 
le >ear, and wa.s hipdererl by shortqge of or© and 
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thfe difficulty of securing sufficient shipping ton- 
nage even at high prices. During 1919 British 
w speljef .amounted to 94,2^ tons. • 
present time production is progreisinc 
satisfactorily in America, but Belgium is produc- 
ing only 65(K) tons a month or 39 per cent, of the 
pre-war output, and-Germany 3600 tons or 14 per 
cent., and Great Britain 2000 tons or 40 per cent. 
It is obvious that until conditions improve we are 
aependent on American supplies. Owing to the 
necessity of preference being given to the ship- 
ment of foodstuffs, wool and other essential com- 
modities, zinc ore is being shut out, and there 
seems no prospect of the British or Belgian works 
being able to run their furnaces at full capacity 
during the laming months, but oven then the out- 
put in the United Kingdom will be limited by the 
amount of plant available. If we are to become 
independent of foreign supplies of spelter the ex- 
tension of existing plants and the erection of new 
works are necessary. , 

During the war zinc smelting was classified aa i 
one of the important key industries, but no steps * 
have yet l^en taken to make the country self-sup- : 

supplies of ore‘aro avail- i 
able within the Empire. ! 

For the ten years before the v»ar the average 
price of g.o.b. spelter in London was £23 16s 5d < 
{since then the average prices have been : — ; 

On the technical side important improvements ' 
have made in recent years. Ordinary wet , 

mbtliods for the concentration of zinc ore have b^n 
• superseded by the flotation process, electro-magnetic 
^paration being now used 4 >nly quite exceptionally ■ 
flotation has necessitated finer crushing, but ‘it 
has been found that higher recoveries are obtained 
while the grade of the concentrate ^ improved 
complete oliinination of the gangue. 

In the treatment ot zinc concentrates no radically 
new methods have yet proved suitable. Electro- 
lytic precipitation has been tried in a number of 
country, but all of these have been : 
including tho*Hoepfner process plant i 
at Winnington from which such a good product 
for B(>veral years. It is inte^resting 
’ electrolysis has been 

adopt^ for the new plants in Tasmania, Canada 
and at one works m tho United States, but in each 
of these cheap power is available. The demand for 
high-pade zinc will be .large in future, but it can 
now be obtained cheaply by now means which were 
worked out duriTig the war. Much progress has 
Wn made with the electric furnace r^uction in 
Norway Sweden and France, and tho troubles ex- 
perienced in the condensation of tho zinc vapour 
have been largely overcome, but hero also cheap 
power IS essential. ^ 

liand-rabbled furnaces for roasting are rapidly 
being replaced by mechanical furnaces, and these i 
are already satisfactorily in operation in several 
works in the country. The saving in labour is im- • 
portant, and at the same time a more regular pro- 
duct 18 obtained and the consumption of coal 
docreas^. ihe even supply of sulphur fumes 
materially facilitates the working of sulphuric acid 
plant, and avoids the losses of nitro which take i 
plaM when hand furnaces have to be worked inter- 1 
miUently. • ! 

machinery was in the past ohta'tned i J 
from Germany, but during the war complete plant 
tor this purpose was designed and manufactured ! , 
ftore, and has given entire satisfaction. Novel ' i 
apparatus for inore efficiently mixing the different • e 
clays has proved successful. Clay for pot-making j c 


j used to bo imported from Belgium, Germany and 
T thikjvar stimulated experii^nts^ with 

i After drying and 

I buiiung the red-hot pots have to bo taken to the 

I I^P^“ced by a simple semi- 

! automatic apparatus, and a good deal of delay to 
the furnace is being saved by this means. 

I The results obtained with improvements in the 
j design and construction of tho zinc distilling fur- 
' !^®rth recording To reduce 10 tons of 

; ore 14J to 15 tons of wal w!Ib formerly required for 
1 heating. In«a plant built during tho war the coal 
consumption has been reduced to under 8 tons, a 
j ligure which constitutes a world’s record. The fur- 
I naces are built with counter-current recuperators, 
and there are no reversing valves requiring atten- 
tiqn; the heat in tho waste gases is so efficiently 
utilised to preheat tho air that tho temperature of 
the gas going to the chimney stack is reduced very 
much below what was formerly considered possible. 

V\cighing, mixing and transportation of the 
charge to tho fiirnacos is now done entirely mechani- 
f icilitated * is saved and supervision 

Charging tho pots in the furnace probably used 
to be the most laborious work of tho zinc smelter, 
and this has been overcome with tho aid of charging 
machines. These are driven electrically, and are 
much more efficient than hand charging, the pots 
being more uniformly charged and the charge 
denser. The duration of the manoeuvre is shortened 
hy about two hours, and the time for working off 
the charge is increased correspondingly, because 
14 tons of charge can bo fed into the pots in loss 
than twenty minutes. 

The more extensive use of machinery rediicos the 
number of men, and at tho same time makes the 
managonient more independent of the skilled work- 
men. 

The outlook for the zinc industry in Great Britain 
1^3 not promising unless tho existing works can 
bo brought up to date and the smelting capacity 
mcrea.sod bv the construction of additional works 
New plant built during the war has demonstrated 
that zinc smelting can be carried on efficiently, 
economically and profitably provided that the best 
designs and apparatus are adopted, and in view of 
the large demand for metal in the Emnire it is 
to be hoped that means will bo found so that it will 
becomo unnecessary to rely upon imports from 
toreign countries. 


SODIUM AND SODIUM COMPOUNDS 
IN 1918. 

A report recently issued by the United States 
(Mineral Resources of tho United 
SnfW; ’ contains many 

statistical toblee dealing with tho production, ex- 
portation and importation of all the important com- 
mercial sodium compounds, together with analyses 
ot natural products, information concerning uses 
and manufacturing processes, and in some eases the 
nanicffl of manufacturers. The data supplied relalbo 
mainl.v to the American products, but some particu- 
lars of promiction etc. in other countries are also 
mcluded. The report also contains a bibliography 
deaUng with natural sodium salts. 

pe total quantity of sodium salts derived from 
natural sou amounted to 6,999,920 short tons, 
valued at 120,836,044 in 1917, and to 7,262,797 
s^rt tons, worth 127,933,149, ip 1918. The imports 
of sodium salts during 1917 were 3,601,665,180 lb 
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valued at #62,527,007, and 4,223,449,669 lb., valued 
at #90,939,431, in 1918. Of these imports by far the 
greater part was sodium nitrate, or which 
3,466,780,000 lb. (#60,727,100) was imported in 
1917, and f 138,758,400 lb. (#90,216,935) in 1918. 
Ilio daraestic exports of sodium salts were valued at 
#1,320,963 in 1914 (Jul^ 1 to Oocembcr 31), at 
#7,725,034 in 1915, at #17,571,439 in 1916, at 
#23,384,969 in 1917, and at #22,29f,73.5 in 1918. In 
1915 forci^ sodium salts were re-exported to tho 
value of #40,358, and during succeeding years to 
the respective values #193,086, #25,632, #73,402. 
It is consideretl probal^c that pre-war prices for 
potassium compounds will not be reached for a 
very considerable tinio, and it is antftipated that 
most of the substitutions of potassium salts by 
sodium salts which have occurred under the stress 
of war conditions will be permanent. Tho principal 
producers of alkali in the United States have organ- 
ised an Kxport Association, with offices at 171, 
Miidison Avenue, New York City, which aims at 
, securing uniform and favourable conditions in the 
export trade, especially in regard to foreign bank- 
ing facilities and ocean freight rates. 

Vrodvefion of sodium and sodium compounds in 
. • the United States durino 1917 and 1918. 

I 1917. 1918. 


j Quantity Quantity 
'(short tons), (short tons). 


Sodium (nietol) • — 204 

SodfUm acetato 1,049 2,022 

Sodium benzoate — 203 

Sodium bicarbonate 119,177 118,535 

Sodium bichromate and cbromaii' .. 22,440 28,334 

Sodium bisulplilte and sulpliite .. 13,707 10,302 

Sodium b»mlde — 674 

Sodium carbonate : , 

Soda ash 1,390,625 1,390,028 

Monohydrate and scsquicarbonoto . . 55,035 22,078 

Washing soda 77,939 82,465 

Sodium chlorate and perborate . . 2,915 2,4i3 

Sodium chloride : 

Salt in brine 2,800,588 2,830,000 

Jlock salt 1.005,025 1,683,941 

Kvaporatod salt 2,482,504 2,724,203 

Sodium cyanide. Iodide and peroxide. . 9,094 9,086 

Sodium fcrrocyauidc 4,173 4,525 

Sodium fluoride, add fluoride and iliio- 

dlicate 1,424 1,228 

Sodium hvdroxldo 488,050 613,303 

Sodium nitrite 801 1,701 

Sodium pliosphate (all) 13,305 15,020 

Sodium silicate 254,011 317,101 

Sodium sulphate : 

Salt cake 183,909 141,054 

Glauber’s salt 47,757 60,716 

Nitre cake 387,821 143,155 

Sodium sulphide . . . , . . 49,404 43,490 

Sodium tetraborate (borax) .. 32,089 2o[o73 

Sodium thlosuphota ? 2(;,593 : 26,808 

Miscellaneous sodium conipourads . . 4,563 381 


'i’otal 10,164,825 10,198,842 


• The output of sodium motal for 1917 is indudod in that of 
miscellaueous sodium compounds. • 

With regard to individual products it i.s noted 
that sodium bichromate has come into oxtensivo uso 
in the tanning industry within recent years in place* 
of potas.sium bichromate, and haabecn found equally 
efficient. The manufacture of soda ash is confined 
almost entirely to the Statc.s of New York, Ohio, 
Virginia, Michigan, California and Kansas. Of 
nine companies manufacturing soda ash, five utilise 
salt brine, three have deposits of natural salt and 
one company incinerates the ash from spent pulp 
limior. Soda ash manufactured by tho ammonia 
soda process is of exceptional purity, running 
99D— 997% of sodium carbonate, and that made 
from cryolite is stated to be very pure. A number 
of pulp and paper mills, employing tho soda pro- 
cess of making fibre, *recovers sodium carbonate from 


the spent liquor, effecting a saving of from 80—90 
•per ^nt. of the soda ash required. Jhe Hargreaves- 
Bird process of making sodium taabonate by the 
electiblysis of salt solution, the cathode solution 
being carbonated, i8» employed by at least three 
firms. Tho natural deposits of soda in tjiie Western 
States have been worked commercially in a number 
of places, and methods of extracting the potassium 
salts from tho deposits are being elaborated. 
Favourable conditions for the production of sodium 
carbonate exist in the case of tho waters at Owens 
Lake. The lake water is merely evaporated in open 
vate until a deposit of trona is formed. A large 
number of patents has been issued in recent years 
for the separation and utilisation of the several 
salts occurring in the natural deposits of soda. 

Sodium chlorate has supplanted potassium 
chlorate to a considerable extent in mc<licine, and 
is employed in tho manufacture of dyes, matches, 
and high explosives. The practice of returning the 
cyanogen content of ryapides in terrtis of equiva- 
lent potassium cyanide results in very impure 
sodium cyanide being sold as 97 — 98% potassium 
c'.yanide, hut recently the sodium compound has been 
sold on its actual sodium cyanide content, thehighest 
grade being 96—98% sodium cyanide equivalent to 
51 — 52% cyanogen. The Bucher process for cyanide 
production from soda ash, powdered coke, iron ore 
and air is now under investigation by Government 
agencic\s. Restriction of imports imposed by war 
conditions has^ resulted in the greatly-increased 
domestic production oi sodium ferrocyanido. which 
now largcdy supplants the potassium salt. All 
domestic reqiiiremeiits can now be met by homo sup- 
plies. ^ 

Proposals for the erec;tion of plant for the manu- 
fiicture of caustic sotla, in order to meet foreigp 
demands, are numerous. Tho Brunner, Mond, 
(knnpany’s plant at Amherstbiirg, Ont., haa already 
been referred to in thejo columns (J., 1919, 85 R, 
465 It), l^lants for the electrolytic production of 
caustic soda are in course of onf^ction in Peru, 
Bra/.il, Chir^i and Japan. Tho Brazilian Govern- 
ment ofi'ers pecuniary assistance to the'thrce firrag 
first commencing operations. Tl]e Loewig ‘prooesa 
of making caustic soda consists in heating soda ash 
with ferric oxide, whereby sodium ferrite and 
carbon dioxide are formwl. Tho ferrite is decom- 
posed by water, yielding,,a (.•oiicentrate<l solution of 
sodium hydroxide, and iron oxide, which is used 
over again. Many samples of nitrato-lnjaring 
material have been examined, but the results do not 
foreshadow the possibility of successful commercial 
exploitation. Sodium permanganate is made by 
the electrolytic oxidation of sodium manganato, 
and has largely supplanted potassium per- 
manganate in use. 'J'lie output of sodium phos- 
phato was 2,310 short Ions in 189?), 12,290 tons in 
1909, 15,387 tons in 1914, and 13,305 and 15,620 
tons, respectively, in 1017 and 1918. 

Kxperiments have shown that superphosphates con- | 
taining 15 per cent, of available PjO, can bo readily 
produced from Florida pohhlc phosphate by grind- j 
ing»{ind mixing with nitre rake, the applicatiop of ( 
heat being uimecessury. Nitre cake in a friable ■ 
form can he maile by adding sodium carbonate or ; 
any substance that evolves a gas to melted nitre 
cake. The application of natural sodium sulphate 
in an increasing number of directions is i^com- 
mended. Experimental work has been carried out 
on tho production of anhydrous sodium sulphate 
from ihe deposits of natural sulphate near Val- 
mont, New Mexico, and commodity rates have been ; 
granted to shipments of tho product. 

Csude natural borax (tincal) occurs in San Ber- 
nardino County, Cal., in saline lakes and plaRRS in 
Nevada, Oregon, and in the hot springs of Yellow- 
stone Park. Borax is manufactured from the 
mineral colomanite <Ca,B.O,,.6H,0) by treatment 
with sodium carbonate. Tho Amercian Trona Cor- 
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pdration contemplates the production of*from 20 — 
30 tons of refined borax daily from the water of f 
Searles^Lake, e^d.it is understood that produc*ion | 
from thi^ source js now under way. New degpsits j 
of boron ores have been loca^ at Mu roc, Kern 1 
County, Cal. No borax is now ij^orted into the 
United States,, and the quantity W ^oric acid im- 
ported during i918 was the smallest for many years, 
with the exception of 1912. Deposits of boron ores 
are being actively worked in Chile, Argentina, 
Bolivia, Peru, Germany, Italy, Turkey, Russia and 
Tibet. 


NEWS FROM THE SECTIONS. ! 


CANADIAN PACIFIC. | 

The first meeting of #he session was held on 
October 28 at the University Club of Vancouver. 
During the afternoon the new Laboratories of the ! 
Dominion Department of Health were ojHjn to visit- I 
ing members. After the customary dinner, a busi- ' 
ness meeting was held when mattcia concerning the i 
organisation of the Society in Canada were j 
discussed. , 

The November meeting was held in the same | 
place on the 27th. In the afternoon, at the Con- : 
vention of the Canadian Mining Institute, Mr. 
Horace Freeman, a meml)er of the local Section, 
read a paper on “ New Methods in the Hydro- • 
metallurgy of Gold and Silver.” The rajwiufacture 
of sodium (jyanide from calcium cyanaraide by the 
process patents! by Mr. Freeman was referred to 
and the superior advantages of the product empha- ! 
sised. Mr. Freeman then reported his recent 
discovery of the use of a metallic sodium-lead alloy ' 
to replace zinc dust in pre(^pitating gold and silver 
from cyanide solutions. By the action of this alloy 
the sodium cyanide solution is regenerated, while 
tho presence of the load facilitates the#ecoyery and 
Tcfining of the precious metals. 

During the evening the members hrid the pleasure ; 
of a very instructive discussion with Dr. A. B. ! 
Macallum, Chairman of the Advisory Council for j 
Scieniific and Industrial Research of Canada. Dr. ; 
Macallum described the successful and progressive ; 
work resulting from tho establishment of tho ; 
Council and referred to the proposed legislation for : 
a National Research Institute for Canada, which ! 
among other functions would assist the organisation 1 
of Trade Guilds for Research amofig tho industries. ! 
Much interest was evinced in the announcement I 
that the Council proposed to investigate a number | 
of local problen^, especially the utilisation of tho ■ 
great quantities of wood and fish waste, and of the . 
production of iron and steel from British Columbian j 
ores. I 


BIRMINGHAM. : 

Mr. L. P. Wilson presided at tho mooting licld j 
at tlje University Buildings, Edmund Street, on j 
December 11, and extended a cordial welcome to ! 
Prof. G. T. Morgan, who has succeeded Prof. P. F. j 
Franklaud in the chair of chemistry at the 1 
University. I 

Mr. James O’Sullivan road a paper “ On the 
Influence of the Temperature, Concentration, | 
Duration of Mash, and Slackness of Malt on the j 
Starch Producte or the Extract of Malt.” Experi- ; 
ments proved that cane sugar is not invert^ in i 
the process of mashing, and that invertase is not j 

f iresent in malt. The absence of invertase, also of j 
ipase, made the way clear for determining the 
influence of varied conditions of washing on tho 
starch transformation products of malt. Tho author 


gave the results of a series of experinyants with 
“ thick ” and ‘^«ihin ” wash at varying temMra- 
tures. From parallel experiments with “ary” 
malt containing 3’9 per cent. raoisttA-e and a 
“ slack ” malt containing 10*7 per cent, moisture, 
the author had little doubt that the difference 
between the extracts was to the fact that the 
“ slack ” malt did not grind as finely, under like 
conditions, as thc»“dry ” malt. * 

A paper on “ The Erosion of Lead,” by Messrs. 
J. F. Liversedge and A. W. Knapp, was read by 
Mr. Knapp. The erosion test with which the paper 
dealt was devised by Dr. Houston. Tho experi- 
ments were made with Bini^ngham water, a faintly 
alkaline natural water which dissolves very little 
lead, but which has, in tho untreated condition, 
the power of eroding lead, so that scales forming 
on it fall away and leave a fresh bright surface 
open to attack. Experiments w'ere made to investi- 
gate tho effect of light, volume of water, area of 
water exposed to air, bacteria, exposure to glass, 
and of dissolved gases, li(j[uids, and solids. The 
.authors conclude that erosion is duo to the action 
of oxygen in the presence of water, and occurs 
readily in waters containing no carbon dioxide. 
Such variations as occurred naturally in the per- 
centage of oxygen or carbon dioxide had no appre^ 
ciablo effect on the erosion, but tho presence of from 
1 to 2 per cent, of carbon dioxide cause a sudden 
change from ” erosion ” to ” plumbo-solvency.” 
Calcium carbonate is the most effective preventive 
of erosion, as little as 2 parts per 100,000 being 
generally sufficient to inhibit it. 


GLASGOW. 

The Glasgow Section held a joint meeting with 
the local .section of the Institute of Metals on 
Dcceiulier 16 in the Royal Technical College. Prof. 
C. H. Dc.<!ch H’as in the chair. 

Mr. Greer and Mr. Langlands congratulated the 
chairman on his recent appointnicni to the chair 
of metallurgy in Sheffield University. Mr. J. A. 
Gardiner then read a paper on “The Solidity, or 
otherwise, of Gumuetal Coastings.” 

Tho paper was a judicious admixture of theory 
and practice, and due credit was given to the art 
and craft of the practical moulder. Although in the 
present stage of foundry evolution the technical 
worker lacks the experience that tho older foremen 
pos.sess, the time is not far distant when the value 
of science will be fully recognised and its dictates 
j)ut into practice. Cor€‘s, vents^ gates, and risers 
cjuU have an effect on tho solidity or otherwise of 
the alloy. With regard to impurities, aluminium, 
bismuth, and manganese are bigl ; arsenic in small 
quantities and load up to 2 per cent, are not objec- 
tionable; phosphorus gives fluidity to gunrttetal, but 
its constant return in tho scrap and borings makes 
it undesirable. Bad gating gives improper feeding 
to the casting and its effects are ” drawn ” holes 
due to liquid metal shrinkage, pocketed air holes, 
and the working fnto the casting of portions of the 
moulding sand. By judicious gating the cooling 
effects on thick and thin sections of a casting can bo 
• controlled. In .summing up, a que.stionabIe metal 
can bo more readily made to give solidity by judi- 
cious moulding than a good metal in tho bands of a 
questionable moulder. 

A dinner was held in tho St. Enoch Hotel, on 
December 18, to enablo the members to meet Mr. 
John Gray and Dr. Longstaff, who had come North 
to visit the Scottish Sections. In an informal talk 
with tho members the progress of the Society in 
the past and ways ana means of increasing its 
iisefulneBs in the future were discuss^. Mr. Moore 
(the chairman) thanked the President and Dr. 
Longstaff for their presence, and assured them of 
the active co-operation of the Section. 
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NEWCASTLE. 

At a meeting held on Decemlwr f7, at Armstrong 
College, the chairman, ProL P. P. Bedson, 
announced that the Council had accepted the invi- 
tation of the Section to hold the next Annual 
Meeting in Newcastle, at some date in July. He 
also proposed a vote of tnanks to the Newcastle Gas 
Co. *nd the Bede Metal Works ^Co. for allowing 
parties of members to visit these works, and this 
was carried. 

The main item on the agenda was an address by 
Dr. J. H. Paterson on “ The Theory of Gas Pro- 
ducer Reactions, with 8f>et:ial reference to the rate 
of gasification.” In explaining the elementary 

rinciplos of gas producers, the auilrbr expressed 

is dissatisfaction with sonic of the assiiuiptions 
made in text-books, r.f/., that there are separate 
zones of oxidation and reduction in a gas producer, 
and that carbon monoxide is not the first product 
of the reaction between the carbon and the air. 
From the standpoint of economy, a gas producer 
burning fuel at liigli rates, say, 50—100 lb. per 
sq. ft. of grate area per hour, was preferable to a 
low duty producer in that the capital cost of the 
plant was less and the upkeep and labour cost lower. 
The former kind must of necessity he supplied with 
fuel of low ash content, and the problem of elimin- 
ating or reducing ash was a very urgent on , whiidi 
should be dealt with at the colliery rather than at 
the furnace. Dr. Paterson then described a very 
compact, high duty producer, designed by CoL 
J. I), Smith, which had been used Kucc©.ssfully for 
the propulsion of motor lorries. It was worked 
on thorsuetion principle with a high rate of fuel 
consumption, from 80 to 00 lb. per square foot 

er hour, was entirely automatic in action, and 

ad a flat bar grate of the shaking type, which 
had proved ofticient und< r trial. There was an 
extremely shallow fire bed, sometimes n,s low as 
two inches thick, and tho designer claimed that 
when using bituminous coal the distillation zone 
disappeared entirely, and a nearly tar-freo gas w'as 
produced. Tho opinion was expressed that this 
type of producer w^ould come into general use. A 
good discussion followed the address, and Dr. 
Paterson announced his intention of writing a 
lengthy paper on the subject. 

LIVERPOOL. 

A meeting of the St'ction was held at the Adelphi 
Hotel on December 19 last, with Dr. Armstrong in 
the chair. 

Mr. R. Thomas contributed a paper on ” Tho 
Mechanism of the addition of Hydrogen to Un- 
saturated Glycerines in the Presence of Finely 
Divided Nickel.” The first portion of the paper 
dealt with the mechanism of the addition of 
hydrogen to nnsatu raid'd glycerides. The author 
pointed out that the use of finely reduced nickel 
as a catalyst in chemical reactions involving the 
addition of hydrogen to unsaturated compounds was 
first established by Sabatier and Senderens in 1897, 
but that none of the numerous investigations then 
or since dealt with the subject from the dynamical 
standpoint, although the velocity of the reaction • 
was a most important consideration for manufac- i 
turers. He showed certain equations derived for 
the rate of the addition of hydrogen to mixtures of 
unsaturated glycerides, using nickel as a catalyst. 
He considered that the reaction between pure 
hydrogen, maintained at a constant pressure, and 
an ui^saturated glyceride was of the first order. 
Tho more highly unsaturated glyceride (linolin) 
took up hydrogen at a much greater rate than olein. 
Using olive oil as the starting point in his investi- 
gations, as it was the nearest approach to a chemi- 
cal entity among vegetable dr animal oils, ho found 
that the addition of hydrogen at constant pressure 


j gave a unimolccular reaction arid he showed- that 
i‘‘ tue <#igreement between the observed values of the 
i hydrogen absorption and those ctflculated from the 
j equations justined this assumption. In Part 2 of 
1 his paper, the autho.- discussed the function of the 
' catalyst, its action being attributed by Sabatier to 
the alternate formation and decomposition of on 
; unstable nickel hydride j while Armstrong and Hil- 
ditch compared the action of nickel in fat harden- 
ing to that of an enzyme in the hydrolysis of gluco- 
' sides. He described tho results of experiments on 
the influence of the pressure of hydrogen, and of 
temperature, on the velocity of the reaction, and 
showed that the rate of saturation of olein (con- 
I tainiug three double bonds) was proportional tO 
p’**, where p is tho pressure of the hydrogen. This 
agrees with the view that the hydrogen becomes 
active through its absorption by the catalyst — 
Sievorts having shown that such absorption is pro- 
portional to p — with a dissociation of the hydrogen 
molecules into atoms. Tjie temperature coefficient 
of the velocity was found to bo small, thus suggest- 
ing a photochemical reaction, the molecules of olein 
being brought into an active condition by the 
absorption of infra-red radiation emitted by the 
catalyst. ^ 

In Part 3 Mr. Thomas dealt with the influence 
of foreign gases on the catalyst and on the velocity 
of hydrogenation. He pointed out that the mode 
of action of gaseous catalyst poisons may be a purely 
physical one, 5r it ipay be chemical in that the 
poison is cnpable of reacting either with or in the 
presence of the catalyst. Ho described three ex- 
periments w'hich were conducted w’ith hydrogen 
containinjf (a) nitrogen, as typical of gases which 
undergo no chemical action with or under the influ- 
ence cither of the catalyst, glyceride, or hydrogen ; 
(b) carbon monoxide, as typical of gases which 
undergo a transformation with hydrogen in the pre- 
sen^ of the catalyst ; an^ (o) hydrogen sulphide, as 
typical of gases which unite with the catalyst. 

LONDON. 

A meeting of tliis Section was held on January 5 
at Burlington House, Mr. Julian L. Baker being 
in tho chair. Mr. K. V. Evans and Dr. G. S. 
Walpole, who have recently returned from tours in 
Germany, took as the subject of their addresses the 
present position of chemical industries in that 
country. 

Tho first speaker, Mr. Evans, who was chairman 
of tho Britisn Mission to Gorman Chemical Works, 
drew a vivid picture of the great Rhineland 
organisation as it nppc'nn'd at the time of tho visit. 
Ho depicted a huge organisation consisting of many 
factories, efficiently and lavishly fitted with plant 
in excellent repair, yet tempo! arily parafysed 
owing to the need of raw material and the requisite 
labour. Particular attention was drawn te the 
favourable geographic and economic situation of 
the chemical works in the Rhino valley, and to tho 
advantages accruing to the industry owing to the 
facte that it has receivetl the support of tho nation, 
the Government, tho banks and the universities. 
The factors w'hich were thought to attrdlmte 
essenti.ally to the past supremacy of the industry 
received consideration, the speaker laying stress on 
the fact that the results obtained were not due to 
witchcraft, but to collaboration between chemist, 
physicist, engineer, and commercial director. He 
emphasised the valuable part played by engineering 
in the industry, and by scientific method in tho 
organisation of the undertakings. The success 
attained by the organic chemical industry in Ger- 
many was the result of the combined effort of 40 
years or more, w’hilst in this country only Hie last 
few years had been seriously devoted to this work, 
which even then had been carried out under the 
retarding influence of war conditions. The speaker 
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emphasised the necessitv for immediate Government 
protection, in vi^w of tne fact that there exist^ in 
Germany an organisation capable of producing 
almost |-he whole of the world’s pre-war retire- 
ments in dyestuffs, whilst «at the same time., 
America, Switzierland and France were making a 
determined effort not only to supply their own re- 
(luirements in these organic products, but also to 
create an export trade. 

Dr. Walpolo next addressed the meeting on “ The 
Collective Effort of German Chemical Industry. ’ 
He considered that the fundamental distinction 
between the situation in Germany and this country 
was the striking suiieriority of what may bo called 
the “ staff work ” of the German industry. He 
remarked upon the curious paradox that the 
English, who in sport “ play for their side ” should 
in business exhibit such an invincible bias towards 
individual effort, whereas the German with his 
deficient sporting instinct always favoured, in 
business, a liighly develo^ied system of combination 
of interests. The essentia? factor of German success , 
in chemical industry was the policy of united effort | 
w’hich took cognisance of, and extended iU control I 
to every detail. The consequence of this highly 
elabor,\ted co-operation of interests was the aboli- 
tion of useless competition amongft its component j 
parts, while the Government on its side offered every j 
inducement to municipal bodies, railways, inland j 
revenue authorities, harbour trusts and so forth, to ' 
frame their regulations in accordunce with the 
needs of chemical industr.v.* Dr. Walpole then 
sketched the system underlying the training of tho 
great body of chemical workers in Germany, and 
sliowed how such training is arranged for them by 
l.ho very industries w^hicli were ultimately to reap 
the reward of their expert services. Stress was also 
hud on the fact that chemical plant, which in this 
country is so often the product of unspecialised and 
unskilful improvisation, is in Germany the 
speciality of numerous engineers who have devoted 
their w'hole attention to the manufacture of plant 
minutely adapted to specific ends. Machinery of 
this nature* was not purchased haphtHiard with a 
tieiv to secure some temporary gain, but as part 
of a co-operative policy previously thought out with 
care and thoroughness which took tho world market 
as its main consideration. 


MEETINGS OF OTHER * SOCIETIES. 


SOCIETY OF GLASS TECHNOLOGY. 

On Detiember 17. at tho Institute of Chemistry, 
London, the President, Mr. S. M. Jenkinson, pre- 
sented on liehalf of the members testimonials to Mr, 
W. F, J. Wood, the first president of tho soedety, 
and to Dr. W. E. S. Turner, the secretary, in tojieii 
of Appreciation for tho work they had done* in 
founding the society and in bringing it to its 
prese/lt position of infiuencc. Part of the testi- 
monial to the former took tho form of a cheque, 
w'hicl^ the recipient had decided to invest and to 
devote the interest to the foundation of an annual 
prize to be awarded to a student in the Department 
of Glass Technology of the University of Sheffield. 

The paper on The Glass Industry of North 
America,” announced to be read by Dr. Turner, was 
distributed in proof as the author was unab^p to 
reajd it on account of illness. Notes dealing with 
the same subject were contributed by Mr. J. 
Connelly, Dr. M. W. Travers and Mr. W. F. J. 
Wood, each of whom had recently returned from a 
tour in the States. The chief points dealt with by 


J the speakers were; Raw materials for gla^s making, 
i batch mixing; •|;las8-melting furnaces and pro- 
I ducers; annealing pyrometric control; bottle and 
jar manufacture; electric light bulb manufacture; 

; chemical and scientific glassware, optical glass, 

I glass rod and tubing; chemical ana optical ^^lass; 

! and refractory materials. Klreat stress was laid by 
j all speakers on the development of the use of auto- 
matic and semi-afitomatic machinery in glass manu- 
i facturing in America and tho consequent increase 
I and economy in production. A large number of 
specimens of glassware, raw' materials, etc., illus- 
trative of American conditions and workmanship 
was on view prior to the nfeeting and aroused con- 
siderable interest, as did also a dividing machine 
shown by Messrs. Munro. 


PERSONALIA. 


Mr. Frank Merricks has been elected president 
of the Institution of Mining and Metallurgy for 
the present year. 

Dr. F. W. Keeble baa boon elected to the 
iSherardian professorship of botany in the Uni- 
versity of Oxford. 

Sir Richard Glazebrook has been appointed to the 
Zaharoff chair of aviation at the Imperial College 
of Science and Technology. 

At Leeds University the chair of mining hhs been 
filled by the appointment of Mr. Granville Podle, 
who has been an inspector of mines under the 
Government. 

Prof. H. G. Greenish, Professor of Pharmeoeutics 
to the Pharmaceutical Society of Great Britain, has 
received from the University of Paris tho deg'*oe of 
doctor, honoris causa. 

Dr. E. Ardorn has resigned tho post of chief 
chemist to tho Rivers Ooramittee of the Manchester 
1 Corporation and has accepted that of consulting 
j chemist to the same body. 

j Dr. F. Paneth, who formerly w’-orked on radio- 
: activity in the laboratories of Prof. F. Soddy at 
; Glasgow, and Sir E. Rutherford, at Manchester, 

! ha.s been appointe<l professor of chemistry in tho 
! University of Hamburg. 

Prof. R. Robinson, lately professor of organic 
I chemistry in the University of Liverpool, has taken 
i up his duties at Huddersfield as dire^’tor of research 
I in the dyestuffs department of British Dyestuffs 
; Corporation, Ltd. (Huddersfiela;. 

1 Dr. 8, R. Wells has succeeded Sir Cooper Perry, 
I now Principal Officer, as Vice-Chancellor of London 
University; and Mr. C. Grant Robertson, of Mag- 
j dalen College, Oxford, has been appointed Principal 
I of Birmingham University, in succession to Sir 
I Oliver Lodge. 

' Tho first list of New Year Honours, published 
I *oii January 1, includes the following: Peerage of 
I the United Kingdom: Sir Albert Stanley, late 
President of the Board of Trade. Order of the 
: Bath, K.C.B. : Sir Richard T. Glazebrook, late 
: director of the National Physical Laboratory. 

: Baronetcy: Mr. A. F. Bird, a director of Alfrotl 
; Bird and Sons, Ltd. ; Mr. J. T. Cargill, chairman 
j of the Burmah Oil Company ; Col. J. Roper Wright, 

I chairman of Baldwin’s, Ltd. Knighthood: Col. 

: W. A. Churchman, Ministry of Munitions, Explo- 
; sives Department; Mr. F. G. Ogilvie. assistant 
: controller in Trench Warfare Research Depart- 
: ment, Chemical Warfare Department; Pror. A. 

, Schuster, late secretary of the Royal Society. 
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'NEWS AND NOTCS. 

SOUTH AFRICA. i 

lodustrlal Notas— Manufacture of sheet lead. ^ A 
Ctti>etowii lirm has completed the erection ot a plant | 
for the manufaetur© of sheet \i.., ' 

understood is competing I 

imported article. Besides sheet lead this hrm is | 
turning out lead pii>e, solder, and other articles. ; 

South African Suuar Association. After negotia- , 
lions extending over a period of two and a-han , 
years an amalgamation •'of the sugar planters and 
millowners’ organisations has been uf^complished, | 
resulting in the formation of the South Arrican , 
Sugar Association. The view of both sections is 
that this amalgamation of interests should lie ot ■ 
the utmost value to the industry. , nf ^ i 

Annual Mining Exhibition. — the Chemical, Metal- 
lurgical and Mining Society of South Alricii has 
arranged for the resumption of tlio annual mining ; 
exhibitions, which were discontinued tunng the , 
war It is proposed to hold the next exhibition in 
January, 1920, hut as it will not be possible to 
arrange for this exhibition to be on the same scale , 
^ in former years, it is intended that on this : 
occasion it will bo primarily for exhibiting the many , 
devices and materials manufactured lo(.‘alIy on or 
for the mines during the war as suhstitiitos in 

? lace of supplies usually imported.— (S'. Afr. J. . 
nd.,0ct.,Mm.) ,, 

Pretoria Iron Works.— An “ African World cahle j 
announces that these works are being lecoiistriicted 
by the 'National Industrial Corfioration, which is 
ofi^ociatf’d with the National Bank of South Africa. 
The Bank has underwritten £1,^00,000 for working 
capital. 

• AUSTRALIA. 

Manufacture of Highdirade Steel in Western Aus- 
tralia. — A company known as the “Australian P]lee- 
tric Steel Limited,” of Sydney, is about to estab- . 
lish w'orks at Guildford, AVcsterri Australia, for the ; 
manufacture of high-grade steels, such as chrome ; 
and manganese. Tliis company was formed in 1916 
and established works at Alexandria, New South . 
Wales, whore it hajs met with considerable su(>eess. 
Its capital has been increased from £'40,000 to 
£160,000, and employment lias been found for a . 
considerable number of operators. It is estimated 
that the output of the Western Australian factory , 
will ^ about £50,000 worth of sU'el of different ; 
grades, special attention Ixuiig given to the pro- ! 
duction of high-grade iimnganeso steel as used in 
mining. Tlie eonipany is one of the largest con- ; 
Burners of eieetric current supplied from the Goveri'- 
ment power plant at Phist IVrtli, and it has pur- 
chased illioiit 15,000 tons of scrap metal from the 
Government Railway Workshops. 

Up to the present the company has been able to 
carry on successfully with the assistance of the 
protection afforded by war condjltions. But with 
the resumption of norrrial trade conditions it is 
stated that it will be necessary to remove some of 
the tariff anomalies at present existing, c.g., on 
ordinary steel casting there is a duty of J5 per i 
cent., while higher grades of steel, such aa chrome i 
and manganese, are admitted free. 

'The Powell Process for Timber Treatment. — The , 
High Court of Australia recentl^y gave judgment nn : 
favour of the Western Australian Government in ; 
the matter of termination of the Powell Company’s ! 
patent. 

The case had been referred to the High Court by 
way of appeal against the decision of the Court of , 
Western Australia on the issue whether Sub- j 
section 2 of the Patents Act could apply to a State 
patent; The Western Australian Court had decid^ 
m favour of the company, but the High Court, in 
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reversing this judgment, found that the ^tate 
' Government is under no legal obligation to pay the 
£51,550 royalties, which was the* amount involved 
in tHb termination of the contract , 

The contract which was the subject of the above 
an Deal was one entered into by the State Govern- 
ment with the Powell Proc^Company some years 
ago for the treatment of Karri timber for the 
pfevontion of ary-rot and attack by 
when the timber is used in contact with earth, and 
involved certain royalties payable company 

for every cubic yard of timber treated by its pro- 
cess. 

BRITISH INDU. 

The Proposed Indian Chemical Service— In the 

Gazette of India for November 15 the 
published a “resolution” concerning the creation 
of a Chemical Service and an Indian 
ment, which, although ^ 
nuttees are licing lorme^ to deal with 
jects, was nevertheless accompanied by a hundred 
foolscap pages of aniicxures. ihc proposal to forin 
a chemical service, put forward at a conterence at 
Lahore in January, 1918, by Sir Thomas 
and elaborated in the report ot tlie Industria.1 Com- 
mission published in November last, met with the 
general approval of chemiste in the service of the 
Indian Government. In the past chemists and 
other Hcicntilic experts have generally been engag^ 
each on a sepaf ale agreement, the terms m which, 
however, do not as A rule materially differ. In 
nearly every instance the maximum pay is alwut 
Rs.ltioo per meiisein, which seems fairly satisfae- 
toVy to yifting men commencing service, but, ^ is 
staled in the report of the Commission (p. 87): — 
“ Many of the scientific specialists quickly reach 
their maximum salaries, , and, witnessing the 
gradual rise in pay and position of their contem- 
poraries in other services, naturally grow discon- 
tented, and consequently become of reduced value 
to the country. In view of the fact that no quanti- 
tative standard can bo established to gauge 
scientific rostarch, no one can say what^he country 
loses by discontent among its . scientific ’ staff. ' 
Nevertheless, in its proposals for the establishment 
of the ChemicJil Service (p. 255) the Commission 
proposes only the appointment of one chief chemist 
at a salary of Rs.:i(HK), ?^nd ho is apparently to be 
recruited directly from Kngland. The maximum 
salary of other chemists still remains at about 
Hs.lOOO. , . 

Practically .all the regular services, such as the 
Public AVorks Jl^partmcnt, the Forest Service^ the 
Police and the Education I)<'partmcnt have either 
received roeently, or arc about to obtain, sub- 
stantial imweascs of pay in consideration of the 
rise in the cost of living. It is interesting to com- 
pare the raU?s for chemists with the new scale for 
the engineers of the Public Works Department as 
announced in the Gazette of India for November 1. 
Their pay starts at Rs. 450 per mensem, and rises 
(continuously to Rs. 1500 in the 20th year of service 
and. Hs. 1600 in the 23rd, but by that time a man 
would probably bo a Superintending Engineer 
drawing Rs.l750, rising to R8.2150; and som^must 
rise to lie Chief Engineers on Rs. 2750 to 3000. The 
new rates for the Forest Service are very similar. 

One of the suggestions of the Industrial vCom- 
mission was that the chemists of the proposed ser- 
vice should be seconded for periods of five years 
to special appointments, such as agricultural 
chemist in a province or professor of chemistry in a 
university. A conference of agricultural chemists 
objected to this on the ground that it took a man 
a considerable number of years to become familiar 
not only with agricultural chemistry generally, but 
also with the conditions of a province, whion are, 
as a rule, quite different to those in another pro- 
vince. This suggestion has consequently been 
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dropped, and hence* as a rule, a cheir^st will be 
appomtra to do work of one specific kind during 
the whplo of his ‘service, unless his special exjieri* 
eiice is required for the central Government or for 
s^ome other work! * 

In the Gazette of India fof November 18 there 
is also an announcement of revised rates of pension, 
but many of the chemists will derive no benefit from 
these. 

FRANCE. 

laduitrial fiotes.—Chemical Industry.—The im- 
portation of German chemicals has begun on a 
scale large enough to allow a few chemical indus- 
tries to bo run at a fairly normal rate of productioii. 
Doubts are expressed in certain quarters if this 
new state of things can last long owing to the un- 
settled industrial conditions in Germany, which the 
winter is not likely to improve. No great reliance 
is placc'd on Italy either — whence Franco gets either 
directly or tljrough England such products os alu- 
’ minium salts, borax and«boric acid, sulphur, sul- 
phates, citric and tartaric acids, oils, etc. — on 
account of the great social unrest prevailing there, 
which has at its root the shortage of the most vital 
raw materials. Under such circumstances, and to 
meet her own great wants, France^ will have cither 
to find substitutes for all these intermediates or 
develop new processes if she is to cope with her 
great economic difficulties, which can only be solved 
by intensive production. This effort she is pre- 
parerl to make, but many diflvuiHies are in the way, 
for, apart from the shortage of raw materials and 
of iut^rmtKliatos, and a still disorganised railway 
system, there is considerable labou^ unrest. 
Another factor retarding production in the chemical 
industries is a lack of co-ordination between the 
different factories, each trying to turn out as many 
different products as possible, thus dispersing in- 
• stead of concentrating effort. The importance of 
organised specialisation i% better understood now, 
and the evident results it will havo on working 
costs will lead to its adoption. 

Alsacc.-Lqrraine , — The development the natural 

•i-csouroes of the* recovered jirovinces is a favourite 
ti)j)ic. Recent prospecting has revealed that the 
potash beds of Alsace can produce 300 million tons 
of pure potash, which represents an amount 300 
times greater than the world's annual consumption 
before tJi<' war. The oiitields of Alsace, are also 
eliciting gi v'at interest. Tlioy are chiefly located to 
the north-west of Strasbourg around Pechelbronu, 
exU'fid over an area of 44,000 hectares, of whicii ; 

14.000 can yield petroleum on a commercial scale, 

and are worked on very scienfftfic lines. Quite : 
recently oil was struck in a new boring on a quite : 
virgin part of the oilfield, and this estimated to 
give a daily yiejd of 30 tons. The current opinion ; 
on the iron-ore of Lorraine is that, although very 
abundant, its high phosphorus content will compel 
manufacturers to produce specialised goods, such as 
rails, joists, and serdion iron. Coal supply will 
be a great difficulty owing to the remote- 
ness of the sources of fuel~North of France, Bel- 
giitni, and Germany. Another drawback will be the ' 
shortage of labour, and recourse will have to be had i 
to foteign workers. ! 

Coal and TranHjwrt . — Production is improving in i 
a v^y noticeable manner in the coalfields. The j 
officml figures for September amount to 1,687,000 j 
tons, to which must be added 151,000 tons from the ! 
coalfields of Lorraine. The production for Novem- 
ber — ^Lorraine excluded — will probably exceed 

1.800.000 tons. Labour is abundant and especially 
80 on the coalfields of the Central Plateau, where 
the rate of raising coal has doubled. Prospecting is 
rife |dl over Prance with a view to locating exten- 
sionf of the different coalfields. This policy is 
dictated by the fears which the recent strikes .in 
England and the United States ^ave inspired. The 
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various railway lines are being restored with great 
speed. On the Northern railways pracitically all 
the stations arfi now open to traffic. On the 
Eastern railways abundant snowfalls in November 
had a retarding effect, but work is progressing very 
favourably. On December 1 less than 100 kilo- 
metres out of the 367 kilometres of canaU and 
waterways which at the ti/ho of the armistice were 
unnavigable remained to be open to navigation 
again. * 

Colonies . — Great interest is shown in the develop- 
ment of the graphite beds of Madagascar, which are 
reckoned to be superior in value to the potash de- 
posits of Alsace. Mining Jiegan in 1910, and the 
production rose from 6572 tons in 1913 to 27,838 
tons in 1917.* The development of the industry was 
retarded by the badly prepared state in which the 
material was marketed, but methods of purification 
have been improved at no great expense, and the 
(piality of the new grade determines a ready sale. 
Mining is easier than in Ceylon because the deposits 
can bo w’orked in the open. Indo-China is also 
rich in graphite, and from Annam 8000 tons was 
recentb’^ exported to America and 15,000 tons more 
are ready for shipment. 

Of all the French colonies Tonkin is the richest 
in coal, the output in 1916 having reached 695,000 
tons. Fresh deposits of anthracite have just beeti 
discovered. New Caledonia also has rich deposits 
which havo hardly been touched, and the same 
applies to the lignite of Madagascar. Yet, in spite 
of these natural resources, 600,000 ions of coal was 
imported into the French colonies, not including 
those of North Africa. 

The production of phosphate in Algo^jia and 
Tunis for 1920 is estimated at 1,400,000 tons, wlych 
will ho distribute<l thus: 700,000 tons to France; 
217,600 to England: 355,000 to Italy; 14,700 to 
Portugal; 3600 to Belgium; 550 to Switwjrland; 
and 73,600 to Spain. , 

UNITED STATES. 

American Ceramic Society. — The annual meeting of 
thi.s society will bo held at Philadelphia from 
February 23 to 26. The headquarters will be at 
the Bellcvue-Stratford Hotel, where rooms are avail- 
able for general and sectional meetings, and where 
social functions will be held. 

Dietetic Values. — As a part of its extension work, 
the University of Illinois is distributing a “ Homo 
Meal Calcnilar ” which enable.s households to keep 
a daily record of their consumption of protein, 
.starch, fats, sugars, and organic acids and mineral 
substances. The desirability of having all five 
groups representeR in the diet is pointed out. 

Compulsory Licensing of Engineers. — The State of 
Michigan has introduced an innovation in the form 
of a law compelling engineers, ^including chemical 
engineers, to be licensed. Applicants wjll bo ro- 
(|uircd to prove their competency as regards know- 
ledge of fundamentals and ability to solve techni- 
cal problems correctly on paper. The experiment 
will be watched with great interest by the chemical 
profession. 

Rare Earths for the Incandescent Mantle Industry. — 

Surveys in the Southern States have revealed the 
frequent occurrence of these rare earths in ground 
which has no agricultural value. These minerals 
would doubtless not have been discovered but for 
the impossibility of importing the purifi^ earths 
during the war. Incidentally the explorations have 
led to an increase in the output of meso-thorium, 
for which there is an active demand. 

New Method of Food Dehydration.— On December 6, 
Dr. K. G. Falk, of the Harriman Research 
Laboratory at Now York, explained the new method 
of fo^ prerorvation elaborated at that institution 
before the New York Section of the American 
Chemical Society. The method consiste, briefly, in 
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dehydrating the /ood (moat, eggs, vegetables, 
fruits) in^a comminuted state in a vacuum drier 
at a temperature well below that**t which changes 
incidental to cooking occur, ^o preservatives or 
bleaching agents are required. A variety of meats 
and vegetable dried by this metluxl had been 
shipp^ to different parts of the world with siiccees- 
ful results. • 

The American Petroleum Institute.-— It is anticipated 
that this Institute will soon complete the organisa- 
tion of its Division of Research ami Statistics, and 
that it ^ill receive annually a sum of |!o0(),0()0 
obtained by a levy on the gross business of the pro- 
ducers and refiners of i^troleum. The director of 
the Division will have the assistance uf an advisory 
committee cornptvsed of representatives of tho 
Government Departments dircetiy interested, the 
national engineering societies, the National Auto- 
mobile Chuniber of Coninivree, the American 
Chemical yoeiety, and tho National Research 
(’oiincil. 

A New Therapeutic A/i^ent. — Drs. ^'oung, White, 
and Swartz, of Joiins Jlopkin.s Hospital, have 
carried out a series of studies with a view to the 
discovery of a therapeutic compound which would 
bo germicidal, relatively non-toxic and non-irritut- 
iog, while jiossessing unusual penetrating qualities. 
Such a substance has fa'cii found in dibromoxy- 
uu-rcury fluorescein or its sodium salt, tho latter 
c:ur>jng approximately 26 per cent, mercury. A 
considerahb? muiiber of observations has been 
n.u.de, and the experimenters, in summing up taeir 
conclusions, slate that the new germicide, whicii is 
for use, in the genito-urinary tract, has practically 
fiftv times tho germicidal strength of acrifiavine, 
ana that a solution of o-.e in one thousand kills 
B, Coli and Staph ulococcvs ‘ tneim in one minute in 
urinary media (presumably in vilru). The new 
drug is, tolerated lor from one to three hours 
without irritation by the liuman bladder, and 
injections of a 1 per cent, solution in the 
renal pci vis are likewise free from pain. Studies 
of the comparative value of this drug and 
acrifiavine are not yet eomplete<l, but it is con- 
sidered certain that method.s of great value in the 
tixiatinent of certain di.sea.sos with both drugs have 
been discovered. 

Metallurgical Notes.—Tt is reported that each of 
tho various high speed steels emits a characteristio 
spark upon coining into contact with an abrasive 
wheel. These sparks vary* in size, shape, and 
colour, and the method is in use for sorting scrap. 

The large quantities of copper-nickel scrap now 
<‘xisting have given rise to attempts to use it for 
bras.s and broiiz.? maniifaetiire, the nickel, it is said ' 
replacing some of ^he tin content. Preliniinarv 
work has in some cases given .satisfactory results\ 

A eomititlee has b.‘cn formed in the Division of 
Engineering, National Re.seanE CounciL to inves- 
tigate and improvv the method for the magnetic 
testj^ng of ferr.-^us mot.-iU. The need for t.'slinK ] 

niethods which aie rclmblo and do not involve ^ 

the dost ruction ot the .sample calls for special at ten- ’ 
tion. ^ I 

Large spangles having been found to increase ^ 
both the non-corrosivo qualities and appearance of • ^ 
galvanised iron, experimenters have been busy 
devising ways that would insure a lartrer Derff‘nfnm» 


^ that would insure a larger perctmtage 
of large spangled sheets. By using a titanium alloy 
in the manufacture of tho steel employed, it is 
claimed that 7o per cent, of the sheets are to b<^ 
Systals'^^^^ desired forra^tbion of the zinc 

Arrangements have been completed so that work 
phenomena of metals 
V Illinois under the auspices of 

Hie Nafaonal R^arch Council and Engineering 
Foundation. Metallurgisto are co-o^rating® 


I, especially m supplying proper Saihples for the testa, 
r The subject makes a wide appeal, and there is every 
s • roa^n to expect important results. Professor 
r Moore is in immediate charge. * • 

Su^ar Industry of the Philippine *liland8.-^In 1893 
1 the Philippine IslaifUs exported 260,000 tons of 
sugar. As u result of the Spanish-American War 
this export dropped to- 63,000 tons in 19()0, but has 
[ since exhibited an upward tendency, reaching 
101,000 tons in 1905. There is even good reason to 
[ .Tnticipate, in time, a, possible annual output of at 
I least 1,000,000 tons; for the area of the Philippines 
is double that of .lava, with an annual output of 
1,0(K),()00 tons. Further, tho soil is goM, the 
climate favourable, and labour cheap; also sugar 
cane can be grown in nearly every part of the 
Islands. [Tp till now the industry has been so primi- 
tive and the methods of manufacture so antiquated 
that tho yield of crude sugar has never exceetled 
1*25 tons of cnido sugar to the acre. To-day efforts 
are iadrig made to do away with these unfavourable 
conditions as far as possible, and ibis is to bo 
achieved mainly by a system of co-operation, the 
formation of central mills and the production of 
more centrifugal sugar, in place of the native mus- 
covado and pilon sugar, the demand for which is, in 
fact, slackening, The cost of producing a ton of 
good centrifugal of 96° polarisation is practically 
no more than the cost of making muscovado or pilon 
sugar, whereas prices obtained for the fornmr are 
double those of the latter. Already many small 
planters aro soiling their muscovado to large mills 
or ‘‘centrals” for the purpose of having it con- 
verted into centrifugal sugar, tho -xport of which 
has increased from 47,234 tons in 1917 to 64,018 tons 
in 1918 .— N/.aS’. Com. Hep., Oct. 23, 1919.) 

JAPAN. 

Paper from Seaweed Pulp.— H.M. Commercial 
Secretary in Yokohama reports the formation of a 
company with a capitalwf 2.000,000 yen (approx. 
,1:200,000) to manufacture pulp from seaweed 
(ajimo) kinds.- (I'M. of Trade 

Japanese Celluloid Manufacturers.— The Acting 
Vice-Consul at Osaka reports that the amalgama- 
tion of eight Japanese c<'Iluloid companies into tho 
Dai Nippon C/elliiloid Company with a capital of 
yen 12,5(K),000 (£1 ,276,(KX)) has been effect/od. The 
object is to bring about fi more economical use of 
the available supplies of camphor by the concentra- 
tion of manufacture in the factories of four of the 
companies so as to secure tho advantages of kee'ping 
both machinery and operatives working full time. 

The annual frwlnction of celluloid is now 
6 000,000 lb., worth £1,300,000, and is three times 
tho pre-war output. Three-quarters of the raw 
eamphor (which is a Government *monopoly) pro- 
duced in the Japanese Empire comes from Formosa, 
whore efforts are being made to increase the output. 

I ho remaining one (luarter is produced in Japan 
’/Tf f Owing to exports, only one quarter to one 
hall of tho total produetion is available for ceil iloid 
manufacturers. Future Gorman competition is 
rcarwl, as it may be possible to effect economy by 

I>cc "l8 foia’’) of Trade J., 

(JENEIUIi. 

Kanway Mcmarlal Fund.— The Ramsay Memorial 
I'mikI has revived from Prof. H, Kamerlingh Onnee 
tnc very auhataiitial sum of £1671 98. M., which 


,, , , r , : * — — — wiemonai 

land has received from Prof. H. Kamerlingh Onnes 
tne very substantial sum of £1671 98. 6d., which 
has been given or promised by donors in Holland. 
lhe.se generous contributions are qyidence of the 

scienHsts, and the re.spect so widely felt in Holland 
for tho memory of the late Sir William RattHay. 

: Philips Oloeslai^- 
Ddft Hollandsche CliefabneSn, 

Delft, £300, Nederlandflche Gist and Splriitti^ 
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Fabftok, Dolft, £300 Van don Bergh’s Fabrieken, ; 
Rotterdam, £300; and Lym aJid Geiantiliefabriek, , 
Delft, £100. . . i* 

The Biding IH)wfer of Pigments.— An instrument 
for which the ndme of “ Cryptometer ” (KpiJlrT*.>, 
Ddnceai ; /itr/oov, measure) has been proposed places* 
in the hands of the paint technologist a means , 
kvhereby the long-felt want of a siruj^e method of 
le ter raining the hiding power of pigments can be i 
"tarried out in the laboratory without undue intro- , 
luction of the personal element. Hiding power : 
3r opacity of pigments has hitherto been carried i 
3ut by finding the weight of paint necessary to pro- : 
luce obscuration of black lines or alternately- 
placed squares on a white background by applica- 
tion of successive coats of the paint under examina- 
tion. Apart from its tedium, the method was at 
>eat approximate in accuracy, mainly on account 
)f the difticulty of securing equal distribution of 
:he coating. It required, moreover, for anything 
ike successful application the services of a skilled 
craftsman. The siinpliciiiy of the cryptoraeter 
avours its rapid adoption in works’ laboratories, 
vhere this most important factor in the valuation 
)f pigments has hitherto been in many cases left 
incletermincd. It is to be hoped that quantitaiivo 
evaluation of white pigments in terms of opacity 
jy this instrument will replace the meaninglcvss 
inalysoH so often figuring as standards in specifi- 
;ati()ns of white pigments and paints, (See also 
his issue, p. 34 a). — {J. Franklin Nov., 1919.) 

Proposed British Beet Sugar Udustry.—Thc present 
ind prosp<>ctivc shortage in the supply of sugar for ^ 
lome consumption, largely brought about by the 
iisor^anisation of tho industry in Geriiiany and ; 
iustna which formerly provided 53 per cent, of 
)ur imported supplies, again raises into impor- 
;aijco the possibility of establishing a home indus- 
>ry in this essential commodity. An abortive 
'/fort to establish a beet sugar factory at 
Lavciiliain, in Sufi'olk, wa» originally made some 
ii'ty years ago. The enUrprise was strongly 
,upporte<l by Lord Dcnbigli, who, some twenty 
,'carH ago, • carrio<l out cxperirnenlb with a 
i4r3W to iiroviiig that sugar-beet, of which farmers 
\new nothing, (wdd bo grown profitably in 
his country. Tho next step was the formation 
)f tho National Sugar-Beet Association, strongly 
mpporte 1 by the Duke of Bedford and other lead- 
ng agriculturists. This cUrried out much useful 
3xperirneru;tl work right down to the oomracnce- 
tneut of the war, an ^attempt bcuiig made in 1912 
3y mdhns of a factory erected at Cantley in Nor- 
folk to put the industry on a working basis. Un 
[■ortunabely the necessity of provifling a substan 
Lial area of suitable land for the production of 
roots adjacent to and under the control of the 
Factory was overlooked. Production was left en- 
tirely to the enterprise of the farmers, who failed 
bo provide the roote in quantities sufficient to 
make the undertaking a success. 

In 1918 the British Sugar-Beet Growers’ Society, 
[itd.. formed in 1915, purchased the Kelham 
Estate, near Newark, Nottinghamshire, a portion i 
wihich was subsequently sold to tho Board* of ! 
figriculture to be developed as a farm colony under 
its Land Settlement Sobemo. The remainder, some 
2,800 odd acres, is worked as a large farm tvitli the 
ultimate object of introducing sugar-beet as the 
main 4jrop ns soon as a factory can be erected. 
Meanwhifo the land is devoted to cereals and stock, i 
with a srrfall urea of sugar beet for feiuling and | 
For seed production. The manager of the estate 
is Mr. Sidney Oolyer, formerly farming assistant 
bo Sir Daniel H411, and he acts under the control | 
Etnd direction of a Joint Committee of the Boarfl of 
^gricu^re and the Sugar-Beet Growers’ Society. 
Phe jp^ter hae now brought the enterprise to a j 
point 'where, to establish it on a sound commercial { 


footing, a large outlay of capital is required. 
With Inis object in view it is now proposqjl to form 
a public compaaif, and the Government contem- 
plates taking up a portion of the capital. The title 
of the proposed cornpany will be “ Home Grown 
Sugar, Ltcl.,” and the nominal capital £1,(KX), 000; 
half of this will be issued, and it is prof^sed 
that the Government will «take up £250.000, and 
the remainder offered to the general public. It 
is believed that s#ch a company will be in a posi- 
tion to pay a remunerative price to the farmers 
for their roots and to sell tW sugar at a price 
which, even allowing for a heavy fall in the mar- 
ket, will afford a substantial interest as an indus- 
trial proposition. 

From a luiiional point of view, the success of 
this undertaking is greatly to be desired. Nott 
only does it provide an ultimate means of making 
tho country more self-supporting in regard to the 
beet sugar supply, but it will confer great benefits 
on agriculture. It may be remembere<l that under 
the Finance Act of 1919, sugar produced in this 
country wull enjoy a preference over foreign im- 
ported sugar of £6 ds. 53d. per ton, and of 
£1 18s. 10 3d. per ton over sugar imported from 
British Dominions and Colonies. Before the war 
more than 90 per ec*ent. of our sugar came from 
foreign countries. It has already been proved* 
that wo have the soil and the climate to produce 
sugar-beet to the best advantage ; it would there- 
fore appear to be only a question of enterprise on 
the part of the farmers and support from the 
general public to carry the project to sueex’ss. 

Neon. — In a recent communication to Nature, 
Mr. F. W. Aston, of Cambridge Univorsity, 
announced that by using a new and more powerfyl 
method of positive-ray .analysis, he has succeetled 
in obtaining indisputable evidence that atmospheric 
neon (atomic weight 20*200, 0 = 16) is a mixture of 
two isotepes having the atomic weight.s 20‘p0 and 
22'(X) respcx'tively. 

Argon. — The boiling points of argon and oxygen 
being different by about 4° C. only, and those of 
oxygen and nitrogen by 13° C., any impurity ’’n 
tho liquid oxygen collecting at the base of an air 
rexrtification column cxinslsts mainly of argon. Tho 
proportion of this impurity is increased somewhat 
by regulation, and the liquid is then passed into a 
special column, where it is subjected to a further 
rec{ifi(;ation liofore being gasified to furnish tho 
oxygen product. The impuritic's are withdrawn 
from the system, (1) as a gas containing 60 — 65 per 
cent, argon and 1 — i per cent, nitrogen (the 
remainder l>eing oxygen) at the rate of 600 — 700 
litres per hour, and (2) as a gas consisting of 
nitrogen, with a trace of oxygen. After removing 
tlio oxygen from the three component mixture, by 
combustion with hydrogen, aft argon-nitrogen 
mixture is obtained containing only a smfll pro- 
portion of nitrogen. 

AVithin the la^it few years a use has been found 
for argon in the electric lamp industry. It had 
been thought that the most perfect vacuum was 
necessary in lamps; not only to prevent oxidstion 
of the filament, but also to prevent heat losses by 
conduction and convection. It was subsequently 
found that the volatilisation of the filament was 
aiminishod in an atmosphere of nitrogen, thus per- 
mitting a higher temperature and a better lighting 
efficiency, the gain in intensity of illumination far 
outweighing the loss of heat. Later it was dis- 
coverea that argon further retarded volatilisation, 
thus allowing of a still higher filament tempera- 
ture. There has consequently arisen a considerable 
demand for argon, and the British Oxygen Co. has 
now installed at its new Wembley works a plant 
for extracting argon from the air. and a seoond at 
dts new factory in Birmingham. — (Ind. Gases, Dec., 
1919 .) 
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(iumf, Bitumen, and Limestone in Mesopotamia. — 
The smaH shrubs which yield pu|;;i tragacanth grow^ 
throughout the entire mountainSus region on the 
north-west frontier of Mesopotamia, ana are tapped 
by the Kurds, who make incisions in the roots afUn* 
first burning tlie leaves off the bushes. The first 
tapping gives white gum of the best quality; that 
from subsequent tnppiifgs is inferior and of a yellow 
colour. The chief collecting cony'c is Suleimanaya, 
whence the gum is sent to merchants in Baghdad, 
who export it to foreign countries (1.‘10 tons in 
1887, tons in 1890). Another gum called “ elk ” 
in Arabic is obtained as an exudation from incisions 
made in the trunk of ^he tree (known as “buttom” 
by the Arabs and “gykraswaii” by the Kurds), 
which grows, but only in the valle\’?i, in the part 
of Kurdistan now occupied by the British. Most 
of this gum is exported directly from Suleimanaya 
to Aleppo, where it is used for sizing cloth, and 
some goes to Baghdad to he used locally for the 
same purpose and in the preparation of sweets, 
etc. Both gums are j)roilueod in the Mosul Vilayet, 
but there is no organised trade in them in I hat dis- 
trict, jiartly ou account of the imjierfect roads. 

Almost unliiniUid deposits of crude bitumen and 
of limestone impregnated with bitumen occur round 
Hit, but the secrets of lime burning and of refining 
*the bitumen are jealously guarded by the local 
e.xperts, without whose co-operation nothing can 
be done in the absence of sciontilic advice. The 
possible monthly outputs of lime and of refiiu'd 
bitunion are, respectively, dOI) to l/>() tons and 600 
to 300 tons, calculated ironi tJie figures given for 
the amount of the fuel “siyalla” (a highly-oxidised 
bitumen) available monthly, but more of this fuel 
improbably obtainable, — (/}</. of TnvU .7., fsov. 20, 
1919.) 

Agriculture in Janinica. — The year 1918 was, on 
the whole, a satisfactory one for agriciilturc in 
Jamaica. The institution of centrid co-operative 
sugar factories under (loverniuent guarantcM*, hut 
managed by planters, is calculated to lead to satis- 
factory results. Such a system should secure equal 
rights to all, a fair division of profits, and prevent 
the dev<'l()pnient of large capitalistic combinations. 

It is thought that with remunerative prices for 
sugar, and the security afforded by Imperial preicr- 
ence, bananas will give way to sugar to a greater 
or less exkmt in areas favourable for sugar produc- 
tion. 3’lio market for cacao showed sonio iniprcive- 
inent during the year, the exports lieing valued at 
.€151 ,000, as against til 7,000 during li>17. With 
the Imperial prelerence of 7s. |M>r cwL. for cacao a 
distinct encouragement to this firoduet is now 
afforded, and the yilanting of cacao by small settlers 
should again he taken ii|» with vigour, rimento 
was in fair deinaiifl, and this should increase with 
the opening of the markets of Central Kurop<*. 
(linger^ whiclt is cliitOlv a small man’s crop in 
Jamaica, had another good year with an export 
value of £So,000, as against '£70.(MK) in 1<)17 and 
£30,000 before the war. Annatto, another minor 
product, did very well with an output of about 450 
tons, valued at £18.000.— J o/ of Atpic. 
Jamaica, 1918-19.) 

'“Copper Smelting in Peru. H.M. Commerf ini Secre- 
tary in Lima reports that a well-known America.it 
company has decided to constmet a new smelt-er at 
Oroya at a cost of approximately £2,(K)0,000. The 
present smelter has five blast and four reverliera- 
tory furnaces, and the additions are tx) include two 
furnaces of each kind with a capacity double that 
of the old. The smelting capacity will in this way 
be increased from about 1,500 to 2,500 tons of ore. 

The new plant is expected to l>e completed in two 
years.— (Bd. of Trade J., Dec. 25, 1919.) 

Coal Storage ia Carbon Dioxide. — A novel method of 
storing coal in carbon dioxide has been adopted 
recently at Dortmund, in Germany, in order to 


prevent rthe possibility of spontaneous ignition. 
The storage arrangements consxlst of three cylindri- 
cal bunkers, with somi-spherical’tops and Jbottoms, 
each blinker holding 2,500 tons *of 'coal. There are 
three outlets in each bunker fol withdrawing the 
• coal, and three holdfe in the top for receiving it. the 
lower outlets closing gas-tight. There ia a slight 
leakage of carbon dioxide during the withdrawal 
of the (aial, but this can lie replenished without 
difhcuUy.— (f/u.v. Dec. 16, 1919.) 

Comparison of German, American and English Coke- 
Oven Plants. — In an articlo appearing in the 
Zcitschrift dcs Vereins deutscher Ingenieure for 
Nov. 8, 1919, it is remarked that whereas American 
coke-ovens are, as a rule, erected near foundries, 
in (I'ermany they arc situated in the neighbour- 
hood of coal mines. The American practice assures 
that the blast foundry is supplied with the class 
of eokc desired by the owner who exercises some 
supervision over the operation of the coke-ovens. 
Tlio following table gives data relative to the 
respective coking instjUlatiorus in Germany, the 
Lnited States and England ;■ — 

7\t(>ndofll>14. i At end of 1918. 


(ler* United Knu- ; Ger- j United i Eng- 
niany, Stutes. liiad. inuny. ’ States. : land. 


(apiax.) {ai»]>rx.) (apprx.) 

Yearly tiiroinili- , ' 

jnit of coal in i I 


by - priKluct 
coking ovens 

(inilliou tons) 11.3 5 13 41 '' 50 21 

^’un)lx'l• of l>y- 

produot coking | 

ovens .. l’O.IT.J 7.H13 22.009 I 9.940 9.827 

Yearly tlirougli- j 

put ixT o\(’n ; 

(tons).. .. 1,730 4.1(H) 1.9(K) l.SOO ' S.O.'iO 2,130 * 


It is contended that America’s advantage in the 
matter of cheap coke production can only be met 
by imilatinf^ the American mode o.f installation. In 
1918 by-product coking-ovens txmtributed 46 per 
cent, to the total coke production. As only about 
60 per cent, of the by-products is recovered in bee- 
hive ovens, eornpared with 82 per cent, in the 
modern by-product (oking-ovens, America econo- 
mised to the extent of iniout 13,000,000 tons of coal 
in lt)l(8 compand with previous years.-- (>j. annexe. 
f'/ic/a., Aop. 25, 1919.) 

Outlook for Professional Chemists in Germany. — The * 
“ Verein deutssher Chernikerinnen ’’ (Society of 
German Women Chonu.sts), which is affiliated to the 
“ Verein deutscher Cheniiker,” has recently sanc- 
tiomd the publication of a cautionary notice 
against the choice ol chemist ry'^ as a profession 
under present ecDiioinic conditions. During the 
next few years the absorption of pre.sent students of 
chemistry, whose number is steadily increasing, will 
he impossible; and the many chemists accredited 
with war service will have first call on the industry. 

I he sphere of work of a female chemist is .very 
restricted, and this, together, with hygienic and 
mental tonsiderations, leads the Society to advise 
women to avoid the profe.ssion. The “ Bund 
angesti'Ilter Chemikor und Ingenieure” has 
recently issued a hnmhure dealing with the difficult 
position of the industry and the danger of its 
becoming overcrowded. Students are Accordingly 
strongly urged not to take up the study of 
chemistry. The Zeitxchrift der anaewandie Chemie 
dir^ts attention to the false Msumption that 
umrerlies the calculations made in the publication, 
namely, that the number of chemists in Germany 
before the war was 15,(XK); this figure, it stiiM, is 
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Piirtltloit of the Avstro-Hontfiriia Infhiitriei — Of situated in German Austria and CsseclKhSlovakia. 

the tojtel outpi^t of pig iron of the former Aue-# With sufficient supplies of raw material! the works 
” * iting to 14,293,884 cwts., that in Austria will be able to meet the demands of 


trian Empire,. amounWui^ MJ UWbO,, VU»V 

associated with Jbhe new Austria is 5,600,000 twts., 
sand that with Czecho-Slovak^ 7,000,000 cwts. The 
shares of Poland and Trieste amount to 1,700,000 
cwts. and 300,000 cwts., respectively The iron in- 
dustries of Prague, Kladno, Witkowitss and 
Mahrisch-Ostrau are included in the new Czech 
state where large extensions are being under- 
taken, e.g., by the firm of C. T. Petzold at Komo- 
rau. In the new Austria, except for a number of 
small firms such as the Sulzau-Werfen ironworks 
at Salzburg, there are only the Alpine Momtan- 
gesellschaft with its works at Donawitz and two 
others. The annual output of ore in Austria 
amounts to 18,600,000 cwts., while that of Czecho- 
slovakia is not quite 7,000, (X)0 cwts., therefore in 
this matter the relative positions of the two States 
are reversed. The ouput of the Styrian mines 
formerly constituted two-thirds of the total pro- 
duction of the Austrian Empire, so that in default 
of being able to secure supplies elsewhere, and 
this has now been the case for some time, Czecho- 
slovakia will be compelled to derive its supplit'S 
of iron ore from Austria. The ores ihoiuHelves are 
very pure and also contain the necessary flux in 
the form of limestone. 

The zinc industry is now located in the Jugo- 
slav region. Zinc ores, oven those mined in the 
Tyrol, were formerly brought tft Unterkbtting 
near Cilli to be smelted an^ the zinc production 
therefrom in 1915 was 40,253 cwts. Very little 
zinc, occurs in the southern Slav regions, and its 
smelters will therefore not be emido^d to the 
same extent as formerly. German Austria must 
^eremre provide itself with a smelting industry. 
The Polish region has its own zinc smelters at 

T rsrflninin n»wl :ii- i..* i 


the State. The export of enamelled vessels which 
in normal times absorbed 60 per cent, of the 
enamel produced will be in the hands of Czecho- 
slovakia in future, ^{llandels-muieum* also 
Schweiz-Chem. Zeit., Sept. 24, 1919.) 

Use* of MangMese Dioxide Ore. —Estimates of the 
consumption of high-grade manganese dioxide ore 
for other than metallurgical uses vary from 25,000 
to 50,000 tons per annum. The ore most in demand 
is the best pyrolusite, which is used chiefly in the 
production of dry cells, a% a dryer for paint and 
varnish, aii4 for decolorising glass. 

In dry cells the function of the ore is that of a 
depolariscr, and for this i)urpo8o it must have a 
high content of available oxygen and be free from 
metals electronegative io zinc, such as copper, 
nickel, cobalt, and arsenic. Of these metals copper 
is by far the most objectionable, but little harm 
results if the metals arc present in a form insoluble 
in the electrolyte emplo.ye<l in the cell. If present 
in a form soluble in the electrolyte, however, they 
are finally deposited on the zinc of the cell, thus 
causing local corrosion, which is greatly intensified 
when the cell is in use. Before the, war Caucasian 
pyrolusite containing from 80 to 85 per cent, of 
MnO, and less than 1 per cent, of iron was used. 
When this material, which was of uniform com- 
position and purity, was no longer available makers 
of dry cells had to utilise ore from other sources 
containing 70 to 80 per cent, of MnOj and as much 
as 3 or 4 per cent, of iron. Experimental work has 
indicated how material of this character can be 
made to give results almost as good as those •ob- 
tainable with the purest Caucasian ore. The 
physical condition of the ore is of considerable im- 


Irzebinia, and also zinc sheet mills, which pro- ' portanco in dry cell manufacture, porosity and 
duoed, in 1915, 64,470 cwts. of spelter and 19,672 moderate - ’ ' - 


cwts. of zinc sheets. In fhe old Austrian Empire, 
one works only is of importance, for the produc- 
tion of metallic tin, namely the works at Teplitz, 
now allotdd to. Bohemia. Coppeif works are 
located practically entirely in the new Austria. 
Thio output of the Mitterberger Kupferaktien- 
gesellschaft of Ausserfelden (Salzburg) amounted 
in 1915 to 28,965 cwts. refined copper, 20,095 
cwts. electrolytic copper^ and 86 cwts. of copper 
sulphate The output of lead ores in the last year 
amounted to 257,511 cwts. of which 
177, ,^53 cwts. was obtained from Carinthia, 5,054 
cwts. from the Tyrol and 71,434 from Galicia; 

4 0 per cent, is therefore obtainable from (^rman 
regions, the remainder from Poland. Red lead, 
white lead and litharge were obtained from works 
an Kiagenfurt in the old Austrian Empire, and in 
normal times in sufficient quantity to supply the 
needs of the whole Empire. There is therefore 
every prospect of the possibility of German 
Austria exportijng these materials. Antimony 
ores of which the output was 12,701 cwts., are 
lound in the Juge-Slav region. The ores of 
uranium and tungsten are mined in Ger,pian 
Bohemia. In the year preceding the war man- 
ganese ores were mined to the extent of 166,400 
i^vts., ot which 157,090 (rwts. was obtained from 
the region of Czernowitz, the remainder from Lai- 
bac^ Sources of bauxite in the old Empire are 
confined entirely to the southern Slav region. 

Chechoslovakia leads 'in the enamel industry 
posseattng an output equal to 90 per cent, of the 
laetOTies of the old Austrio-Hungarian monarchy; 
nine factonw ore located, in Czecho-Slovakia, four 

regions each possess one 
factoy. The meat important enamel undertaking 
^ ** A.-G. O^terreich, wiSS 

heao^uartera in yienna, and whose works are 


hardness being the most desir^lo pro- 
perties. Such an ore is preferable to a very hard 
and dense material even when the latter contains a 
somewhat higher content of available oxygon. 
Careful sizing of the particles is also required, very 
lino powder l^ing often removed as it will hold con- 
siderably less of the electrolyte than material which 
has been ground only to pass a 10 or 20 mesh screen. 
It is thus evident that many ores of an earthy 
character, such as wad, are not suitable for use in 
dry cells. 

Manganese dioxide is more often used than 
selenium, nickel, or cobalt for neutralising the green 
tint produced by the presence of iron in glass. Pre- 
war specifications usually required 80 to 85 per 
cent, of MnOa and less than 1 per cent, of iron. 
Carbonaceous pyrolusite is objectionable, but the 
silicious variety is permissible^ Powdered ore is 
usually employed where the glass is made in pots, 
whilst the lump or granular variety is ff^uently 
employed when tanks are used for the melting. The 
amount of manganese dioxide added varies from 2 
to 15 lb. per 1000 lb. of sand in the batch. An 
ornamental black glass has been produced by adding 
about 3 per cent, of the ore to the glass mixture. 
Manganese dioxide is also used in the preparation 
of purple glazes ajid enamels. 

► ^ Manganese dioxide, cither natural or artificial, 
is exteusivelv used as a “dryer ’’ for linseed and 
other oils. The quantity added rai-ely exceeds 0*5 
per cent., but it is stated that even this amount 
tends to darken the oil ; this objection, however, 
does not hold in the ease of certain salts of man- 
ganese, such as sulphate, borate, oxalate, resinate, 
and linoleate, which are also largely used. 

Manganese dioxide also finds application in the 
preparation of the chloride, used in dyeing cotton 
clotn brown, and in the production of potassium 
Mrmanganate.-— (r/ntfed States Bureau of Mines 
Min. Intest. Series No. 16.) 
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PARUAMENTARY .NEWS. 


HOUSE OF COMMONS. ! 

' Import Hestrictions, ^ 

Sir A. Geddes, replying to Sir D. Maclean, said ^ 
that, in view of the Sankey judgment (this J., 1919, 
481a), the Customs have been instructed, pending 
reversal on appeal or legislative action, to allow the 
importation of all articles alFocted thereby. Early 
next Session the Government will press forward 
legislation for the purj^ose of reimposing restric- ' 
tions of the limited scopo indicated invthe Imports 
and Exports Regulation Bill- At present the 
Government is not in a position to restrict im- 
portation from countries affected by a collapse in 
exchange. — (Dec. 18.) 

In reply to Mr. Hogge, Mr. Bonar Law stated 
that the Government had not decid(*d to ab.andon 
the abovG-montioned Bill.* (Deo. 22.) 

Ce.meni, 

III ansu'or to 3fr. J. Davidson, Mr. Bridgenian 
vsaki he understood that prohibitions on the export 
(>i cement are in force both in Germany and in Den- 
mark. However, there are ample supplies available 
in this (“ountry, and there should be no necessity to 
import it. — (Dee. 18.) 

Oil Fuel Jjiconif/tires. 

Mr. Neal, roplving for the Minister of Transport, 
informed Major 'G. Palmer that the railway com- 
panies are considering tlic tiucstion of the use ot 
liquid fuel in place ot - onl. Liquid fuel was used 
successfully by one coini».in.v from 1880 — 1906, when 
its use was abandonoil on account of the price. 
Tlier© if no doubt tliat some of the railways will 
commence using it again as soon as it is economical 
to do so. — (Dec. 18.) 

(Janliifnn Meial Mines. 

Replying to Mr. \V. Tliorno. .Mr. Bridgeinan con- 
firmed the statement that during the Uuit 100 years 
over 260 metalliferous mines have beeu operated in 
Cardigan, 194 lead mines in Derbyshire, and 259 
mines extracting tin, lead, copper, and zinc ores in 
Cornwall. At the present time there are working 
4 mines in Cardigan, 2 in Derbyshire, and about 50 
in Cornwall. The decline in the industry is now 
the subjrH.-t of investigation by a Departmental 
Committee.— (Dec. 10.) 

AskiHl by M-. Sugdeii as to the facilititvs for 
obtaining certain ^essential dyes which have not ■ 
been mai^ufaeiuriHl in tliis country, and if he would 
expedite their delivery, Sir A. Gi'ddes said that 
arrangements have been made for obtaining sup- 
plies from Germany in advance of the formal rati- 
fication of the Treaty. About 350 tons have 
actually arrivetl, and further quantities are in 
transit. — (Dec. 22.) 

Ferlilisers. 

Questioned by Lieut.-Col. Sir N. Griffiths a.s to 
the Government’s iiitention.s with regard to the de- 
control of fertilisers. Sir A. Boscawen explained 
that apart from the imposition of maximum prices 
for baaic slag and sulphate of ammonia, and certain 
arrangements made (also in the of superphos- 
phate) in connexion with their production and 
distribution in home markets, these fertilisers arc 
now free from control. Control of the exportation 
of fertilisers is still necessary in order to safeguard | 
supplies for home (H>usumptiou, but licenses there- 
for arc freely granted, and it is hoped to discon- 
tit^ this control a-s soon as practicable. — (Doc. 22.) 


Palm Kernels, 

SiS- H. Craik asked tlie Minisijdr of Food if he 
would i-onsider the advisability of roAoving the pro- 
hibition on the export of palm kernels imported 
ffom British Possesslon.s in view of the fact 
Brazilian babassu kernels and shea nuts were im- 
ported without restrictions. 

Mr. Roberts replied that the Brazilian materials 
were imported only in small quantities and were not 
yet staple raw materials for margarine manu- 
fin ture. The re-export of West African palm ker- 
nels would not only tend to congest the ports still 
further, but would take up British shipping re- 
quinM.1 for other purposes.— (Dec. 22.) 

Stora(je of Petrol. 

Tlie Hofne Secretary, in reply to Viscount 
Curzoii, said he was advised that bulk storage of 
petrol in underground tanks was by far the safest, 
most convenient, and moq,t economical" method, and 
that it should be encouraged. He believed it was 
the policy of his Department to increase the amount 
of storage in this country for oil fuel of all kinds. 
—(Dec. 23.) 

Judus^rial Courts Act, 1919. 

A Bill introduced by ihes Minister of Labour to 
promote arbitration or conciliation in industrial 
disputes, and to maintain wages at the war stan- 
dard until Septembof next, received the Royal 
Assent on Noveinl)er 20 last. The measure places 
on a permanent basis the Interim Court of Arbitra- 
tion which was instituted in January last, and 
which had before it some 853 cases, all of which, 
except three, were settled without a strike. Under 
the new Act a dispute in any trade may be referred 
by tlie Minister of Labour to a Court of Arbitration 
or a Court of Inquiry, but only w'ith the consent of 
the partHvs concerned. The decisions of a Court 
an* not legally binding. 

i^'Frade Maiks Act, 1919. 

'J'lie 4’nide Marks Bill received, the Royal’ Assent 
on December 17 last, after the amendments made 
by the House of Lords had been agreed to. These 
amendments includoil one to Clause 2, making it 
clear that tlie Registrar, is not compelled to insti- 
tnre a search bt'fore accepting a mark intended for 
Register B; and in Clnnso 6 the following words 
were adde<l : “ No word which is the only prac- 
ticable name or description of any single chemical 
element or single chemical compound, as distin- 
gnisb(*d from a mixture, shall be registered as a 
trade mark.” A new clause concerning the regis- 
tration of assignments was introduced in place of 
Clause 11. The Aet will come ibto operation on 
April 1, 1920. 

Fleet ricify (Supply) Act, 1919. 

After drastic alterations in the House of Lords, 
the^Electricity Bill was passed by the House of 
Commons and received the Royal Assent on Decem- 
ber 2^1. The alterations comprised the deletion of the 
jMoposal to institute district boards empowel^ to 
provkle electrical power and to acquire existing 
generating stations and main transmiMion lines 
within tlteir areas. Electricity CommiMionei^ are, 
however, to bo appointed, and these will kave power 
to veto proposals for extending existing generating 
stations, and in the event of an adequate acbexne 
nob being forthcoming, they may formulate, and, 
if necessary, enforce a Bchem© of tl^ir own. Power 
is given to them to incur a total expenditure of 
£20,000,0(X) in the conatraction ot neooaaary 
generatif^ stations. The Qovernment haa an* 
noil need its intention to re-introdnoe the pfopoaals 
concerning district boards at an early date. 






The Patents and Designs BiH. 

OA December 17, the Solicitor-General moved the. 
Lords’ amendmljits, Uie more important of Which 
are: (1) In Clause 1, dealing with provisions for 
prevention of abuse of monopoly rights and in 
Clause 2 dealing with “Licences of Right,” ‘a 
li^nsee is entitled to institute proceedings for in- 
fringement in certain circumstances and to make 
the patentee a defendant ; the amendment provides 
that a patentee thus made a defendant snail not 
l)e liable for any costs unless he enters an appear- 
ance and takes part in the proceedings. (2) Clause 
7 of the Bill provides that when considering a 
petition for the extension of the term of a patent 
the Court may take into account any loss or damage 
occasioned to the patentee by hostilities between 
His Majesty and any foreign State, except in cases 
where the patentee is the subject of any such 
foreign State; the amendment considerably 
broadens this provision by including under the term 
damage, los^ of opportunity of dealing in or deve- 
loping the invention owing to engagement in work 
of national importance connected with such hostili- 
ties; furthermore, the application for extension, 
when hostilities form the basis thereof, may be 
made by originating summons instead of by peti- 
tion, thus avoiding certain costs* (3) Clan^ 8 of 
the Bill is eliminated by the amendment, that sub- 
stituted differing mainly in that when a Govern- 
ment Department has used an invention ami the 
Court, or arbitrator instructed by.the Court, con- j 
siders what comp^msation is*due to the patentee, it 
or he shall have regard to any compensation which ; 
may have been already granU^ by Mr. Justice Sar- ‘ 
gant’s Commission at present sitting, , and as a 
corollary the Clause is not to come into force until ! 
that Commission has completed its work. (4) 
Clnuse 16 of the Bill deals with registration of 
assignments, etc. ; the amendment is a re-drahing 
* of the clause by Lord Moulton, the chief change in 
subsUnce being a proviso that notwithstanding 
entries in the Register of Patents, any equities in 
respect of a patent may be enforced in like manner 
as in resp^?ct of any other personal firoperty. (5) 

• Under, the heading Minor Amendments of the Prin- 
(dpal Act is one that excepts the reading of a paper 
by the inventor before a learned society or the pub- 
lication of the paper in the society’s transactions, 
from among the publications which will invalidate 
a patent granted to th<W inventor subsequently to 
such puhlit ation. 

The various amendments were adopted. With 
cerfain exceptions, the provisions of the .Act came 
into operation on December 23 last. 


GOVERNMENT ORDERS AND NOTICES. 

PROHIBITUD EXPOirrS. 

Til© Board of Trade (Licensing So< tion) has 
removed, as from December 'li, 1919, the following 
articles from List A and/or B of Prohibited 
iMCports: — Cotton seed; feeding stuffs contsrtning 
molasses ; soya beans ; putemt and proprietary cattle 
foods of all kinds ; all cakes and meals which may 
be used for forage or food for animals, with the 
ex^ption of cottonseed cake and meal, linseed cake 
ana meal, maize germ meal, maize meal and flour, 
husk mean all of which are to remain on List A. 

The heading “ Coal Tar, oli products obtainable 
from and derivatives thereof, etc.,” on List A, has 
been deleted and the following substitute : ■ 

(A) Coal taf, all products obtainable therefrom 
and derivatives thereof, whether actuaMy so 
obtained or derived from other sources (including 
all mixtures and preparations containing such 
products and derivatives), suitable for use in the 
manufacture of dyes or explosives. 


LEGAL INTELLIGENCE.’ 

.• 

Claim for Damage to Glucose in Transit. Hey- 
nolds and Sellers v. Great Eastern liaUway Co. 
In the King’s Bench Division, on December 16, 
Lord Justice Bankes disposed of an action brought 
by Messrs. Reynolds and Sellers, of Mincing Lane, 
London, agaiusW the Great Eastern Railway Com- 
pany, as carriers, to recover £602 in rcsjject of 
damage to a number of bags of glucose chips in 
course of transit from Norwich to London. 

The case for the plaintiffs was that Messrs. A. J. 
Caley and Son. Ltd., glficoso manufacturers, of 
Norwich, had banded tlio gocxls to the railway 
company in a perfectly dry condition, but that upon 
delivery at Wapping 86 of the 200 bags were damp 
and torn, and the contents damaged by moisture. 
The defence contended that the goods when handed 
over at Norwich were in a damp condition, and that 
even if they were not, the railway company was 
excused liwauso there was “an inherent vice” or 
tendency in glucose chips to absorb moisture from * 
the atmosphero, and that occurred on this occasion. 

Scientific evidence was given on both sides as to 
the effect on glucose of exposure to the atmosphere. 

liord Justice Bankes, m giving judgment, said 
that it was possible that damage could be caused 
by exposure to the natural atmosphere, but he was 
satisfied that such exposure had not occurred when 
the goods in question were under tho charge of the 
r.ailwny company. The action was accordingly dis- 
mi.sscd with costs. 


CoRiiosio.v OF Ship’s Plates by Dissolved Copper 
Sulphate. 

Ill the Admiralty Court, on December 19, Mr. 
Justice Hill gave judgment in an actiom brought 
by the owners of a mixed cargo of copper sulphate 
ill bags and cotton yarn, on board the small steam- 
ship “ Yorkshire,” built in 1893. Jhey claimed 
damages for alleged breach of contract owing to 
the unseaw'orthincss of the ship. The defence of the 
shipowners was “ perils of the sea.” 

Ill tho course of his judgment Mr. Justice Hill 
said that the case turn^ upon tho question of the 
seaworthiness of the ship. The plaintiffs said that 
owing to the failure of a k'ad pipe and to a defec- 
1 ive storm valve in the ship’s side, sea w ater entered 
the hold and, dissolving the copper sulphate, pro- 
duced a highlv-corrosive acid solution which 
damaged tho cargo; also that the acid attacked 
and ate through some of the bottom plates which 
were already thin and corroded before the voyage 
was undertaken. The defendants contended that 
the pipe was sound, but had croiked owing to stormy 
weather, and that the valve was reasonably fit for 
its purpose; also that the bottom plates were sound, 
and that the corrosion was due entirely to the acid 
and wholly caused during tlie voyage. 

His Lordship thought that the lead pipe pro- 
bably became cracked on the preceding voyage, but 
the matter was left in doubt, and the onus was 
on the plaintiffs. The crack was the initial cause 
of the damago, and the latter was greatly aggra- 
vated by the invasion of water through holes in 
the bottom plating. The cause of the holes was the 
acid product by the solution of the copper sul- 
phate. There was most conflicting expert evidence 
as to the time it would take for such a solution to 
corrode the plate. Looking at the eviden(» as a 
whole, he drew the conclusion that in this case 
the acid had acted with unusual rapidity, but he 
could not say that the plates must have been so 
unsound before the acid reached them os to make 
the ship unseaworthy. The onus being on the 
plaintifn, he was unable to find that were was 
evidence either that this ship was unfit for the 
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voyage in |0 far aa it had a weakened or cracked 
pipe prior to sailing, or that it hU bottom plates 
which were not able to stand the ordinary risks of 
the voyage. He held that the defence of “ perils 
of the sea ” had succeeded, and there must be 
judgn^ent for the defendants with costa. 


COMPANY NEWS. 

POWEKGAS CORPOUATION, LTD. 

The annual meeting vfas held in Manchesk-r '.'»i 
December IH last. Mr. K. Lloyd d\*ase, who 
presided, referred to the fact that the profit 
available from the past year was the best in the 
history of the (!ompany. The net profit for the 
year ended September 30 last was £r),()62 up at 
£83,561, and it was proposed to carry forward 
£26,308. out of which two years’ excess profits 
duty was payable. (Capital £300,000.) During 
the past financial year the company had resumed 
its normal manufacturing business, but the pro- 
portion of general engineering work to power-gas 
work was greater than in the past. The po.sition 
for the latter type of work is still unfavourable, 
partly owing te the very high cost of steel 
structures, and partly because the selling price of 
by-products has not kept i)a(!e with the cost of 
materials and labour. Inhere has Ix'en a con 
siderable development in the manufacture of small i 
gas plants for producing gas for manufacturing 
and power purposes, Exi.sting conditions, which ; 
arc unfavourable to large undertakings, are 
favourable to the adoption by smaller indu.strial ' 
works of self-contained plnnts involving only a 
small capital outlay. The chief reason for this 
lies in the great incTcaso in the cost of town ga.s 
and of fhel generally, The most suitable fuel for 
such small plants is coke or aiitliracite, of which ' 
there should bo an abundant supply. Mr. Pease ' 
then reviewed the policy of erecting central electrie 
“ super-stiitions,” jind the relative merits of gas ! 
and electricity, adducing data which indicakd 
that when town gas and coke or anthracite can l>e 
obtained, heat from gas will cost about one-third, 
and power from coke about three-quarters, of the 
cost of similar servic-os from a central power station, > 

SCOTTISH OILS, LTD. 

Sir Charles Greeiivvay, in presiding at the. ' 
statutory meeting of this company in l.ondon, on 
December 30, reviewed the objects of anej the 
circumstances attending the formation of the i 
company (this .L, 1919, 358 r, 464r). The offer of 
Anglo-Persian 4)il Co. had Inxm acr>eptx'd by ' 
u per cent, of the ordinary shareholder.s of the ' 
Scotti.sh sliale oil companies, and the rcorganisa- | 
tion of the industry on more up to-date lines is : 

proceeded with. The joint sale and distribu- ' 
tion of the products of the Scottish industry, and j 
also of the imported products i.s now in the hands i 

, organisation, the Scottish Oil Agonev ' 
(Limited). The prosperity of the Scottish i 
companies ceased with the termination of 
hostilities, owing to the reductions in the prices ♦ 
or imported oils, to which the Scottish products 
had to conform, and to the increa.sed costs of pro- 
duction, due largely to the Sankey Award. The 
stetement made by Mr, Adamson in the House 
6f Commons (this J., 1919, 480 r) that the 
workers m the shale indu.stry had not received the 
increa^ of 28. per day under this award was en 
tirely incorrect; this advance had entailed an addi- 
tional burden on the industry of about £260 000 
per annum. The addition Os. per ton to the ' 
^^rther to the com" ^ 


d industry bicame hopelessly unprofitable. That 
s • was the po.sition when the shale oil workers put 
f forward tneir claim to a reductiorf the hours of 
8 labour. The oil companies were >Jompelle4 to re- 
e fuse this claim, which would have meant an addii 
tional cost of about £200,000 per annum. After a 
short period of closing down the Board of the new 
company was able to arrive at a temporary ar- 
rangement with the representative of the workers, 
whereby the industry is still kept going, although 
not yet at full capacity. The position x>f the Board 
is that if the 7-hour day can be adopted without 
sacrificing a reasonable return on the invested 
^ capital, it will be conceded. 

ENGLISH OILFIELDS, LTD. 

The annual meeting was held in London on 
December 30, 1919. After a short address by the 
chairman, Sir James Heath, Bart., who stated that 
H, M. Petroleum Executive had agreed to give the 
eompauv an exclusive licence to bore for liquid 
petroleum over a very extensive area, Dr. W. Forbes- 
Ia'sHo, managing director, dealt at length with the 
recent activities of the (‘ompany in regard to rail- 
way construction, equipment, brickyards, drilling 
; operations and .the character of the geological 
strata encountered on the property in Norfolk. 

I Infer alia, a contract has lieen given for a by- 
; product plant eupahle of dealing with 20 million 
cub. ft. of gas per 24 hours, with power to extend 
I up to 30 million. An ft. seam of shale has been 
I struck containing a heart of torbanite material 
; which yields on analysis 85 — 95 galls, of oil per day. 

! The productive shale measures have been practic- 
; ally provecl to l>e of greater thickness than 600 ft., 
and distinct evid(?nce of the occurrence of liquid 
oil has been obiaintHl. Deep-drilling operationg^ 
have disclosed the existence of a mineral formation 
Jiitherto quite unknown in England, which,' as it ‘ 
, conlaiiis valuable mctalsf and mineral substances, 

. may prove to bo of industrial importance. 

Dr. E. Burnet,^ chemical adviser to the company, 

I said that thf Norfolk shales were vesy rich in 
volatile matter. Whereas the average amount of 
oil produced from Scottish oils was about 23 galls, 
per ton, that of the Norfolk seams was approxi- 
mately 60 galls. Owing to the high organic content 
. of the latter it waa not found, as in Scotland, that 
the yield of ammonia v<Jiried inversely with the 
yield of oil. As much as 60 — 70 Ih. of ammonium 
sulphate had been recovered from Norfolk shale, 

' and the spent material from the retort shrtuld 
prove very valuable for making Portland cement. 
The breaking strefin of a specimen of such cement 
was found to bo 523^ lb. per sq. inch (the standard 
being 4.j0), and a cement containing 75 per cent 
of .sand gave a breaking strain of lb., or 86 per 
(^nt. above the normal staminrd. The question 
of devising a suitable retort for distilling Norfolk 
shale had been under investigation, and the speaker 
hoped to l>e in a position shortly to publish the 
details of such a retort. Norfolk crude oil has a 
reddish-brown colour and a garlic odour: its 
sjiecific gravity is 0998, and on fractional distilia- 
tion yields 10—20 per cent, of gasoline and 40—50 
per cent, ot kerosene, leaving a residue of aliout 
40 per cent, boiling above 270° C. On distilling 
this residue up to 300° C., there is left a bitumin- 

nearly 90 per cent, is soluble in carbon bisulphide- 
this should ^ of great value as a binder in road- 
making The average refining loss for Norfolk 
shale oil IS estimated to be about 25 nnr n 


little more 


,per cent., or a 


per annum. The ad"dHioro7 el p^“ton^^’S!^ - of^Um 

price of coal involved n further CMt lo the com ' '»*” officially 
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Jove»imient whereby the Corporation cedes ithe * 
right to the Oov^nment to extract and export 
762,872 tons of gpano still due to it in return for 
payment of £3,501488. • 


friers of old rub^r overshoes, benzine ffom Gor- 
maia, and potash for soap manufacture. These 
commodities are now ready for export at Novo- 
russisk. [1288]. 


• — -* • 

BWANA M’KUBWA COPPER MINING 
CO., LTD. 

At the ordinary general meeting, held in London, 
on December 20, the chairman, Mr. R. Littlejohn, 
stated that the results of the trial treatment of 
the company’s ore (in Rhodesia) by the Minerals i 
Separation Company’s process had so far been 
highly satisfactory. The results for 51 days’ run I 
were : — Tons of ore treated, 3,676 ; assay value, i 
5*3 per cent, copper; concentrates produced, 644 ! 
tons; value, 26*2 per cent, copper; recovery of 
copper contents of the ore, 78*1 per cent, j value 
of tailings, 1*46 per cent, copper. The trial test 
operations are being continued. The capacity of 
the plant is lOO^ons of ore per day. i 

Amalgamations. — British Glass Industries, Ltd., ! 
lias entered into a contract to acquire a controlling 
interest in a number of firms manufacturing glass, i 
including lamp-blown glass for scientific purpo.ses. I 

The Gastner-Kellner Alkali Go., fdd., has re- i 
ceived an offer from Messrs. Brunner, Mond and | 
Co. to purchase not less than 76 per cent, of the ! 
shares not already held by them, the payment to ! 
Iw made in ordinary shares of the laUer company i 
in the proportion of two sharoH for one Castner- ! 
Kellner share, i 


OFFICIAL TRADE INTELLIGENCE. 


(Frovi the Board of Trade Journal for 
* Vecember 25, 1919, and January 1, 1920.) 


OPENINGS FOR BRITISH TRADE. | 

The following inquiries have been receifed at the | 
Department or Overseas Trade (Development and i 
Intelligence), 35, Old Queen Street, AVestminster, 
S.W. 1, from firms, agents or individuals who desire ! 
to represent U.K. inamifacturer.s or exporters of , 
the goods specified. British firms may obtain the j 
names and tuldressas of the pdVsons or firms referre<l | 
to by applying to the department mentioned and 
quoting the specific reference number. 

Locality of 1 Matoriab. , Reference ' 

Ann oragciil. i number. ’ 


Australia .. ..I Galvanised Iron ahoets .. .. *303/2/12 ; 

British India ,. AIc«liolic beyerattes, prcbervwl 

food 1 

British West Indies Alcoholic beverages, mineral 

waters 8 

Riiblw 4 

. . Glectrioal porcolalnware . . t 

.. ! Glue ? 

.. Asbestos 1279 

, . j Resistance wire for electric • j 

lamps ohina Insulators .. ; 12 

. . Oiemicals. meta's . . . . ’ 13 

.. I Hides, skins, tsnnInR raateMnls, ; 

! oll'S*eds, tallow. wllb»e 

I " oils, mineral oils ossenf lal ' 
i oils, parafflu wax, rubber .. I2*>n | 

.. ; Ghlna Klass 4,rockcry 17 ; 

.. I W*ndow Rlaas lamp niaFses, china I'?*'! I 

.. ! T*''rfunie'-v Ink* 129.*? 

. I Oils greases 12''r. ! 

I Oils, greases, rub iK)' .. . : *”''7 | 

* OfQdal Secretary, Cdinmercla) InformatloD Bureau, Australia ! 
House, Strand, W.C. 2. • I 

t Canadian Qovemment Trade Commissioner, 78, Baslnghall 
Street, K.0. 2. 

Markbts Sought,— a firm with hoad office at 
Novoroaeisk, South Russia^ and branches in the 
Near East dealrea to get into touch with U.K. im* 


Cinnda . . 

Bi'ilum . . 
Italy 


BwibscrloQ^ 


Palestlns . . 
Mnroero . . 
Bnltxl States 
Beru 


TARIFF. CUSTOMS. EXCISE. 

Australia . — ^A proclamation, dated October 15, 
1919, prohibits thq^ import of food containers the 
inner surfaces of which (a) consist wholly or in 
part of lead or zinc, or (a) consist of any metal alloy 
containing more than 10 per cent, of lead or zinc, 
or (o) are tinned with a metal alloy coptaining 
more than 1 per cent, of leMd,aor (d) contain enamel 
or glaze or indjprubber or guttapercha which yields 
lead on boiling with vinegar, or (e) contain more 
than i of a grain of arsenic per lb. of alloy enamel 
or glaze. 

Brazil . — The propo.scd revision of the customs 
tariff affecting paper, stones, earths, minerals, 
china, glassware and certain metals may be seen at 
the Department, 73, Basinghall Street, E.C. 2. 

British Guiana . — An approved form of certificate 
of origin for goods entitled to admission under the 
preferential rate of customs duty is given in the 
issue for December 25. 

France . — A new tax of 5 cientimes per unit has 
been levied “ for the development of foreign trade ” 
on all articles subject to the statistical tax as from 
August 25 last. The tax docs not apply to goods 
in transit through France. 

Germany . — The decree relating to the payment 
of duties in gold is temporarily suspeudea. 

Netherlands . — Export prohibitions have been 
temporarily raised from, inter alia, magnesia, 
liide.s, tanning materials, gums, matches, paper.* 
fusel oil, iron and steel scrap, peat, tin-foil, “ Haar- 
lem oil,” black lead, aloxito, alundum, emery, 
carborundum, and malt. 

PortiKjal . — The full text of the decree fof the 
control of exports and imports is set out in the 
issue for .Tanuary 1. The provisions of the decree 
entitle the Government to double the present 
import duties and surtaxes on all articles in the 
schedule annexed to the Decree No. 5612 of 1919. 

South Bussia . — The revisi^d list of goods which 
may l>e imported free of Customs duty includes 
malt, starch, vinegar, manure, animal fate and oils, 
hides and skins, copra, medicinal plants, stone, 
jwbi>sto8, acid-proof stoneware, raw rubber, Stass- 
furt salts, sulphur, antimony, boric acid, Iwrax, 
arnmoniacal preparations, saltpetre, soda. potA-di, 
chloride of lime, certain acids and chemicals, 
medicinal and nharmaceuticaJ preparations, phos- 
phorus, ether, cnloral, chloroform, opium, vegetable 
oils, glycerin, tanning materials, dyes, certain 
pigments, some metals, ores and ^lloys, vegetable 
fibres and margarine. 

Spam . — The decree for the control of the iinnu- 
facture and sale of pharmateutieal specialities may 
be vseon at the Department, 73, Basinghall Street. 


TRADE NOTES. 


• BRITISH. 

Forthcoming Industrial Fairs . — United Kingdam . — 
Ihe British Industries Fair, 1920, organised bv the 
Board of Trade, will be held simultaneously in 
[xindon, Birmingham, and Glasgow from February 
23 to March 6. At the London fair (Director, 10, 
Basinghall Street, E.C. 2), to be held at the Crystal 
Palace, the exhibits will include glassware of all 
kinds, china and earthenware, scientific instru- 
ments, photographic appliances and requisites, 
Iruffl and druggists' suntlr*®®- 
million cubic feet of «t«nds, and the exhibition will 
be the Urgoat ever held in thia country. The Bir- 
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Su colours, varnish^, an4 painters’ rcouUitca, of the United States m glyconp 

?ube8 in copper, lead, brass, ancf s^l, pi^lttmg^ pWtely to IM^^hort to^S to 

'I'hft TorDoration of tho City of Glasgow ranging from 10,090 to A), UW snort wns prior, w 

etc. the corporation oi^ino rang ^ ^o m 19X9, when not only 

1 - 1 - — sulBcient glycerin produced for home consump- 

C but 10 5^ tone In 1918 and 9 600 tons m 
1919 were exported. No accurate data are avwl- 
ahle concerning the production of glycerin in the 


(dcmeral Manager, Kelvin Hall c. — . , , 

gow) will show, amohgst other goods, chemicals 
(light and heavy), and domestic chemical product. 

Bdle . — It has been arranged ''to hold the fourth 
annual sample fair from April 1/5 to 29 next. 

Bandoenij —An industrial fair, undor private 
auspices, will he opened at Bandoeng, Nethciiand 
Eaat In(iics, on May 1920, and will last ior two 
or more weeks. Anioftg the eight groups of articles 
is “Chemicals and Nursery Appliances. 

Barcelorm —From April 2 to 12, inclusive, an in- 
ternational business organisation exhibition will oe 
held in the Palaccio de Bellas Artes, and will be con- 
tinued annually. The Barcelona international tair 
will he held From ^lay 15 to ;i0. 

Bord'fnuj-.—Tho period fixed ftir the loiirth 
annual trade fair is Juno 5 to 20. - 

The British Chamber of Commerce at 
Sao Paulo has organised a fw^rics of British industry 
fairs in order to fitimnlate the importation of 
British manufactures into Brazil. The fairs will be 
• open until February 28, 1920. 

Brnssels. — The municipality of Brussels has 
organised an international commercial fair, to ho 
held in that city from April 4 to 21 next, rho ex- 
hibits will comprise chemical industry and products, > 
piinrmaeoutieal produets and drugs, leather, 
ceramics, glassware, metals, and photography. 
(Exc^aitive Committee, (Jraiid Place 19, Bnisscls.) 

, Johmine.djurfj- ’l'\m annual mining exhibition, 
held by the Chcmi'’nl, Metallurgical and ISfining 
Society of South Afro a, will he held at tlie School 
of Afinos, Johnnneshurg, from January 21 to 31. 

IjckfjHic . — This fair is in future to 1)0 held in two 
sections— tho general sample fair from February 29 
to March 6, and the technical fair from March 14 
to 20, 1920. The former will include exhibits of 
glass and ceramics, metal goods of all kinds, goods 
of leather, rubber, cork, and cdluloid, .soaps and 
perfume's, clieniical-pharinaceiitical wares, optical 
goods, etc. At the technical fair will he slnmn 
machinery, tools, and apparatus of all kinds, fac- 
tory equipment, safety appliances, measuring in- 
struments, balances and weights, optical instru- 
ments, chemical plant, etc. Thus cliemical in- ; 
dustry will he represented in both sf'ctions, the 
general idea being that materials rcipiired for tho 
household shall he shown at the general fair, and 
those which supply technical ne<’ds, at the technical 
fair. Associated with both fairs will he an exhibi- 
tion of raw materials and seini-nianufactured 
goods, • 

Lynjis . — The international (s|)ring) fair avUI lie 
held Troin Afarch I to 15. (British agent: A. 
Roiisset, 69, AA’ood Street, E.C. 2.) 

Milan , — The 1920 internation.il fair will he open 
from April 1 to 15. Only Allied and Neutral exhibits 
wdll he shown. There is said to 1)0 a good market 
for chemicals in ftaly. It is proposed to hold tho 
fair twice yearly, in the spring and antiimn. 

Paris. — All exhibition of samples is to he housed 
permanently in the Afus^ Commercial Universal^in 
Paris, where space has been allotted for 1200 ex- 
hibits. Brandies are to be e.stahlished in Italy, 
Spain, Belgium, Switzerland, Poland, and the Far 
East. ' 

:^;Svyefhn , — Fairs are to h^ held this year in 
,^undsyall and Malmo, A new organisation is ; 
planning a fair to he held in 1921 and thereafter in i 
Gothei^urg. | 

Utrecht . — The fourth annual national industries ; 
fair will be held from February 23 to March 6. i 
(General Secretariat, Jaabans, Administratiege- ! 
baw, Vredenburg, Utrecht.) I 


United States since the census taken in 1915. but 
the estimated output in 1917 was 35,000 tons, Qru^ 
Tho world’s total output before the war was 40,000 
tons Figures representing imports of glycerin 
into’ the United States have been separately 
enumerated since 1884. The record quantity of 
glycerin imported was 20,590 tons in 
following table tho total annual imports for a 
number of years are given in tons, together with 
tho average price per pound:-— 


Fiscal yo.ir ondlu^ 
June ;10. 


1884 

1894 

1904 

1914 

I91.'. 

1910 

1917 

1918 

1919 


Average price 
per lb. 


•2.910 
4.100 
15,509 
18.205 
8 . 8 ] 0 
5.:3l() 
•J.OOl 
9;] 7 
58.') 


0 5i 
(I 3 
0 4 
0 0 

0 fi 
0 10 

1 3* 
1 «i 
1 03 


'J'ho United Kingdom oiul France were tlie lead- 
ing suppliers of glycerin up to 1916, when exporta- 
tion ccnJaxl, to bo resumed in 1919, when the former 
cxiiorted 51 tons. Tlio following table gives the 
.’xports of glycerin from the countries named to tho 
United States, expressed in percentages of the total 
imports of glycerin lor the year : 


liHicftl Austria- 
yc.Hr3 Hun- 
ending gaiy^ 
Jun 30 

Bel- 

gium. 

France. 

Cer- 

xiiaiiy. 

Italy. 

.Vet her-' 
1 lauds. 

Spain. United 
! Ivlng- 

i (lorn. 

1884 

1894 

1904 

1914 

1915 
lOlC) 

1-6 

01 

06 

07 

0-7 

I’O 

120 

4-4 

7-3 

2-9 

1 ~ 

OO'tj 

561 

46- 1 
308 
22-5 ( 
16 5 

21-5 

24) 

1-8 

5 2 
0-3 

lo 

9-2 

57 

2-4 

09 

1-7 

06 

5’6 

70 

4-5 

8-7 

— i 10-9 
15’7 19 

4-3 ' ‘24-6 
4-6 29-0 

i 0-9 44-7 

24 0 8‘1 


(tlycerin made in the United States was e'^xported 
to 54 countries during the fiscal year 1918 (the first 
year for which it was separately shown in the export 
schedule), 91 per cent, of it going to Europe. Of 
the total 10,073 short tons exported to Allie<I 
countries, 9,443 tons went to#Italy, 718 tons to 
Canada, 104 tons to England, 60 tons to Franco and 
40 tons to Japan. Tho following table shows the 
amount and destination of glycerin exported during 
the year ended June 30, 1919: — 


1919. 

Tons (short). Per cent, of total 


exported. 


United KIndgom 

3,420 

52-6 

Jaixan 

1,268 


Italy 

867 

13-2 

Canada 

511 

7«8 

Norway 

131 

20 

Argentina 

72 


Culm 

** 

(Hi7 

China 

' 83 

0-65 

Britiali India 

1 21 

0 33 


Total to all oountriet. 0,509 tons, voiaed at 90.833^2. 


There was a striking decline in the export trade 
during tho last six montha of the fiscal year as com- 
pared with the first half, viz., 1,850 tons, against 
6,169 tons.— (U.-Sf. Com. Bep., Nov. 10, 1919.) 
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REVIEWS. 

• _____ 

The Prowsssion ov Chemistry. Bp Bichabd^B. ! 

• Pilcher. Pp. xi. + 1J)9. ifLondon: Constable .1 
and Co,, Ltd., 1919.) Price Qs. 6d, net. 

Although intended by the author to provide box- 
room chemists^ their parents and schoolmasters 
with information regarding the profession it is 
their ambition to enter, this book will bo read with 
very considerable interest by chemists themselves. | 
The latter will probably be astonished to find that 
there is so much to say, but they will agree that 
nobody is better qualified to say it than Mr. Pilcher, 
whose long and loyal service to the Institute of 
Chemistry commands the gratitude and admiration 
of the whole profession. 

The opening chapter, on Preliminary Education, 
automatically leads to the inevitable comparison 
between classics and science as instruments for 
•cultivating the* mind, and •the author crystallises 
our creed in the following words: “The demand 
for more science in general education was not neces- 
sarily associated with the idea of neglecting classi- 
cal study and literature, but was made in order to 
secure that all classes of the commiy;iity should be 
given the opportunity of knowing sulficient of the 
fundamental principles of mechanics, physics, 
chemistry and biology to enable them to appreciate 
their value in the affairs of everyday^ life.” It is 
this opportunity of a balanocd j^ducation which has 
been denied us* in the past by our classicists wIjo, 
ju accusing us of “ too early specialisation,” ignore 
the fact that it is they themselves who have hitherto 
specialised most unblushingly. It is probaole that, 
in consequence of this, not one per cent, of parents 
travelling on the Underground each day could give 
thefr sons a coherent sketch of the energy trans- 
iormations involved. Fewer still, although wo arc 
all engaged from breakfast Jo bed-time in organic 
chemical operations of the greatest subtlety, have 
the slightest conception of the food-materials which 
they assimilate. It is the yawning gj^s in our 
uwlerstanding of everyday life typified by these 
examples, acting on minds eager for distraction, 
which stimulate the demand for opheraoral litera- 
ture; how much happier and better the world would 
})e if only schoolmasters realised how little nature- 
study nee<l be given to entble boys and girls to 
prefer, for instance, those delightful essays com- 
prised in “ Science from an Easy Chair ” to 

SnaFTriy Snips.” ... 

Basing his hopes upon an interesting historical 
discussion of the words chemist, druggist, apothe- 
cary and. pharmacist, the author looks forward with 
patience and moderation to tlie day when en- 
lightened public (Mjittion will remove the present 
absurd anomaly from our commercial nomenclature, 
a misfortune which has exertetl incalculable influ- 
ence in retarding the appreciation of chemistry in 
(Jreat Britain. Pharmaceutical practice represents 
a communal factor much too nooessary and honour- 
able to require the supposed assistance of a mis- 
nonici*, and if pharmacist cannot bo a better phar- 
macist for calling himself a “ cash chemist.” There 
is at leRst one pharmacist in London who describes 
himself as a “continental chemist”; probably his 
claim to continentality is more easily imagined than 
stated./ 

The chapter on Profcesional Training; i.s a com- 
prehensive guide to the various institutions at 
which the study of chemistry may be pursued, and 
should prove extremely valuable to the ufor®' 
mentioned parentll and schoolmasters, who will also 
scrutinise with some anxiety the Prosj^cts and 
Conditions of Practice. Becher’s description of 
chemists as “ a strange class of mortals impelled 
by an almost insane impulse to take their pl^uro 
among smoke and vapour, spot and flaro^ ^ison 
and poverty,” is not entirely out or date. Hitherto 


there has been one singular resemblance -between 
THoly Orders and* the practice of chemistry — the 
practitioner is supposed to receive part payment 
from his temperamental delight in the subject itself. 
Whilst there may be ethical objection to substantial 
fees for spiritual guidance, there is no sinMlar 
obstacle to the due recognitmn of chemical advice, 
and it is deplorable that this is still incompletely 
appreciated becau^ the responsibility of the chem- 
ist is not realised. On this point the author makes 
the following appropriate observation : “ The public- 
analyst who makes a mistake suffers in prestige. In 
the law, judges may frequency express the opinion 
that the litigants have been badly advised; for 
instance, that* a case should not have come into 
court. This is a matter between solicitor and 
client. In medicine, eminent physicians may make 
a faulty diagnosis, and scarcely anyone hears of it. 
In architecture mistakes can often be rectified 
before the building is completed. The public 
analyst, however, whose practice as such consists 
la«-gely of investigations bringing usually but a small 
return, is answerable as a public official, and his 
reputation is at stake on any lapse from accuracy, 
though it may he the result of an accident — ^for 
•instance, through a confusion of samples, or lack 
of uniformity of a sample unevenly mixed.” 

The book includes a long and admirable chapter 
on Industrial Chemistry, and a shorter one on the 
relation between Chemistry and the State. It is a 
thoroughly commendable work, carefully written, 
full of sound common-sense presented in an 
attractive manner. 

M. 0. Forster. 


PuiCTictL Leather Chemistry, By A. Harvey. 

Pp. 207. (London: Crosby Lockicood and Son. 

1920.) Price 15«. net. ^ 

The author describes his work as ” a handbook of 
laboratory notes and methods for the use of 
students and works chemists,” and as such the book 
will be useful. 

It consists of twenty chapters, each chapter deal- 
ing wMth the method of analysis of each of the im- 
portant substances used in connexion with tanning 
and leather dressing. The chapters deal with the 
analysis of water, lime, alkaline sulphides, the 
estimation of nitrogen, analysis of used lime liquora 
and limed pelt, deliming agents, .single and two bath 
chrome liquors, yolk, soap, oils, fats and waxes. 
Ill this chapter a ust is given of the most important 
constants in (xinnexion with the oils used for 
leather dressing, together with some information 
as to the interpretation of the values. A chapter 
dealing with the qualitative rcaction.s of the various 
tannins gives some useful and sinpplo tests for the 
better known substances. The quantitative n^thods 
of tanning analysis, including both the iodine and 
Lowenthal processes, as well ns the official method, 
are also described; and a comprehensive list of the 
average analysis of most tanning materials is pro- 
vided in tabular form. The analysis of used tan 
liquors, leather analysis, finishing materials, 
natural dyestuffs and coal-tar dyes are considered 
ill subsequent chapters, and some useful tables are 
gKen in the appendix. 

3llr. Harvey does not attempt to deal w ith either 
the principles underlying the inetliods of analysis, 
or the interpretation of results, but confines himself 
to outlining the most common metliods for the 
analysis of the material under discussion, ^ 

nearly every instance equations and the detailed 
method of calculating results with typical examples. 
Ill fact, a considerable amount of space is taken 
up by examples of calculations which, in a book 
or this nature, might have been omitted. 

The volume contains just a httle more mtorma- 
tioii thiin the “ leather (^enusto P?*®* Jx'l. 
but at the same time w not siifliciently complete to 
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make it* a full laboratory text book. It will, how- 
ever, be of considerable use toVvery chemist in ft 
leather works, and also to students, although the 
latter \yill not be able to use tliis volume except in 
conjunctioJi with larger Morks giving alternative 
unshod s. 

Mr. Harvey is a cl(ftir vvriU^r, and describe.s each 
process in simple and clear language. The addition 
of blank pages hound Ix^tweeft each chapter for 
notes will be found useful. There are not many 
illustrations, but those which are supplied are excel- 
lent and simply prepared. 

When the author conies to revise this volume for 
a second edition it bo well for him to consider 
whether ho should not cut out the •nneeessary ex- 
amples of calculations and so ni.ike it into a pocket 
book or, on the other hand, the volume (ould be 
6nlurg(*d with advantage, thus bringing it np to the 
Htandaril of an analytical text book, lor wliieb, at 
the present time, tliere is a distinct want. 

The book is well printed and well got up. and is 
■tjuite e<|ual to this well-known jiublisiier's usual 
standanl. 

.1. (loanoN Parkkh. 
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^ Coleman. N tnih edtitothy with ^ Ulusiroitioni*, , 
rp. xvi.H-400. (London J, and 
• ChuTchUl, 1920.) Price 12r$d. . 

Applied C^EMisTity. A Practical ‘BandhQoh' for 
Students of Household Science and Public 
Health. By C. K. Tinklbb and* H. ^fAgTftjRg. 
Vol. I. Pp. 292. {London: Crosby, Lockwood 
and Son, 1919.) Price I2s. 6d. ^ ^ 

Popular CnEMirAi, Dictionary. By C. T. Kino- 
ZETT. Pp. ,%S. (London: Bailliere, Tindall 
and Cox. 1920.) Price I6.1. 

Hf.j-ort on the Present State of Knowledge Con- 
cerning Accessory Food Factors (ViTAM;5fNEs). 
Compiled by a Committee appointed jointly by 
the Lister Institute andr Medical Besearch 
Committee, National Health Insurance, Medi- 
cal Besearch Committee. Special Beport 
Scries, No. dS. {London: II. M. Stationery 
Office. 1919.) Price 4.s‘. 

The Manufacture of (Jlue in the Tropics from 
Tannery Refuse. By Kalyan C. Shinivahan. 
Pp. 24. Indian Department of Industries. 
(Madras: Covernnient Press. 1919.) 


^ COMMKUCIAL Oils : Veijktarle and Aniaial. TP/Y/i 
special rcf^'ccuce fo Oriental Ods. By 1. F. 
Lai^CKS. Pp. PIH. (Ncir York: .]ahn M’iley 
and Sans, !nr. Jjondon: ('hapnian and Hall. 
Ltd., 1019.) Prin: nrf. 

The primary obj('ct of this litth^ book is to give 
those conneeto<I with the oil trade a description of 
the nature of oils, their us(>s, and the methods uschI 
their examination, with suflieient details to en- 
able a non-techniral la'ader to understand the mean- 
ing of an analysis. On tin whole the author has 
succeeded in this olijiH-t, altln.ugh in some places the 
exph^nations of technical points have he<*n omitted. 
For example, on p. 34 mention is made of the 
yield of hexabromides,” but no deseription is 
given of the meaning of the term. Incidentally it 
may bo mentioned that the application of the term 
to glycerides is misleading. The insolnhlc bromides 
separated from certain oils are probably the 
bromides of mixed glycerides and are certainly not 
Jinolenii! hexahromide. Another omission to ln' 
Hot<^d is in (onnexion with rancidity. It is a matter 
of great impoi tanc<j to check the action of enzymes 
prior to expression of oils, and the meaning of 
enzymi(^ action might therefore have l)een' dealt 
v.iih in a non-teehnical manner. 

The value of this book for Knglish chemists is that 
it includes in a form (onvenient lor reference the 
teste and specilications <lravvn uj) for different oils 
by the United States Army, the Chicago Board of 
Trade a.nd varimis commercial associations. There 
is also a useful f4iapter on the methods of sampling 
'Oils. iThe constants of Oriental oils typical of those 
now being importtsl into the United States were 
determined in the author’s laboratory and are given 
here in tabular form. 1’hese differ very considerably 
from recorded values for the same kinds of oils (if 
different origin, and it is cogently suggested that 
new standards should he fix<'d for these oils. In the 
short tables in the text the usual upper and lowt'r 
limits for the values of oils are given, and exceii- 
tional values are excluded. 

C. A. Mitchell. 
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THE REP0RT OF THE NITROGf/n 
PRODUCTS COMMITTEE. 


H. A. HUMPHBEY. 

more important scientific report has ever 
fieen pttblisbed by tho Government than t^i of 
over 350 pages presented in May last to the Minister 
of Munitions by the Nitrogen Products Committee 
of the Munitions Inventions Department. The 
Committee, composed of some or our most able 
scientists and technical men, each an expert in one 
or more subjects, has spent three years in collecting 
information on the nitrogen situation from all 
sources, many of which would not otherwise have 
been accessible, and has tabulated, weighed, 
lidjusted and adjudicated, with the sound judg- 
ment derived* from wide* eKporiencc. In thus 
bringing expert knowledge to bear on the questions 
invoivea, the Committee has contributed the most 
up-to-date and authoritative information on the 
nitrogen problem in the form of a report, which 
by reason of the' care bestowed on i^s final prepara- 
tion by those who are noticed in the concluding 
remarks therein, is a model of clarity and, typo- 
graphically, sets up a new high standard which 
^ might well he followed by all^ Government i 
D^artments. . 

The responsibility resting on tho Committee was 1 
a heavy one. If its findings and recommendations i 
are not accepted and acted upon, there ^will bo a j 
still heavier responsibility on the Government. 

Tho issues raisod in the report are vital to the 
interests of tho nation. There are hopeful 

prtispects mixed with grave warnings, but many 
• will bo disillusioned of long-cherished ideas. The 
Committee has mapped ou| certain lines of action 
which the nation can only refuse to follow at its 
reat peril, and it is for readers of this Journal to 
0 their fijll share in seeing that ^he utmost 
ossible good shall result from the valuable work 
one by* the Committee. 

Tho present article is an attempt to throw into 
relief some of the salient features of the report 
and to comment briefly on them. 

Nitrogen products are qjiiefly of importance to 
the vond because, without them, the crops on 
which we live could not be grown. Nitrogen com- 
bined. as nitrate and sulphate forms the basis of 
fertilisers for all plant growth and therefore, if 
indirectly, of practically all food, i^itrogen is also 
an essential constituent of nearly all pur explosives 
and is therefore the basic weapon with which 
modern war is waged. Without an abundant supply 
of nitrates we should have lost the war. In fact, had 
the enemy been capable of maintaining a fleet to cut 
off our supplies of Chilean nitrate we must have 
been defeated. At one timo the sinking of ships 
bringing nitrate to this country was serious enough 
to force us to start building a factory to make 
nitrates synthetically in this country, Germany 
was making synthetic nitrates before the war. 
developed her manufacture during the war, and 
would have been reduced to impotence at a much 
earlier date if, by synthetic means, she could not 
have jlept pace with her r^uirements for nitrogen 
products. It is an amazing fact that before the 
armistice was signed Germany was producing 
synthetic ammonia at the rate of 650 tons per 
day, approximately equivalent to 600,000 tons of 
ammonium nitrate per annum ! Contrast this wit4 
the fact that the only synthetic ammonia pro- 
duced in this country w|w a few pounds weight per 
dajr— the product of experimental apparatus at 
tToirersitT CoUegq) lionqpn. Under present con- 
ditions, if we hna the misrortuue to be at variance 
either with Chile or with a country capable of 



preventing supplies of Chilean nitrate reaching 
England wo might ^ compelled into ac<]^^cence 
because we should have insufficient explosives to 
warrant a threat to use force. , 

Let us return, however, ito the question of com- 
bined nitrogen and see first how matters stood 
before the war, bbth as regards the world position 
and the position of this country, and in doing so 
we may remember that 70 per cent, of the total 
output is required for fertilisers. 

The world’s consumption of Chilean nitrate was 
naturally greater than tha# from any other single 
source, because in tho vast d^^posits of sodium 
nitrate in Chile there was available a source of 
supply only needing to be dug out, purified, and 
shmped. 

In 1903 the world’s consumption was 1,429,160 
tons. In 1913 it had risen to 2,464,640 tons, 
showing an increase of 1,035,390 tons per annum in 
a period of 10 years. Of this amount the British 
imports were in 1903, 116,715 tons, and tho price 
was £9 10s. lOd. per ton; in 1913, 140,926 tons, and 
the price per ton was £11 Is. 8d. In 1917 the price 
rose to £27 per ton I British imports during ^ho 
war were^ of course, much larger, and indeed wera 
only limited by tho possibility of sparing ships 
(from a greatly depleted tonnage) urgently needed 
tor bringing food and for transporting men and 
material. The Allies collectively imported over 
2,000,000 tons of Chilean nitrate in 1915, and 
nearer 3,000^000 tons per annum in 1916 and 1917. 

Germany imported k33,112 tons in 1913 say. 
six times our own consumption. ’ During the war, 
thanks to our fleet, her imports were nti, yet sne 
managed entirely to replace tho loss and at the 
same time to establish an industry of the utmost 
post-war value. 

.The next nitrogenous fertiliser in orfler of 
importance is sulphate of ammonia, of which the 
world’s production prior to the war was, in 1903, 
540, 2(X) tons per annum; in 1913, 1,389,810 tons per 
, annum, showing an increase of ^9,610 tons per 
I annum in 10 years, during which there was a 
I steady rise every year. The price was variable, 

! and ranged from £11 6b. to £14 7s. 9d. per ton in 
I England. Seeing, however, that sulphate was sold 
1 in this country 22 years ago for £7 lOs. per ton, the 
I general upward trend is evident. During the war 
it rose to £17 lOs. per ton, and would have soared 
higher but for Government control. 

Uf the above quantity of sulphate, Great Britain 
in 1913 product 439,540 and Germany 549,668 
tons. Ammonium sulphate is mostly derived from 
I gas works and coke ovens, and botn countries did 
all they could to increase their output from these 
sources during the war. Owing m adverse circum- 
stances tho British increase was quitet small. 
Germany, however, succeeded in raising her by- 
product output to about 700,000 tons. Greater 
attention was paid to the simultaneous extraction 
of benzol and toluol, because both were required for 
explosives, the latter being used for making TNT 
(trinitrotoluene). It should however be noted that 
much of the TNT vre used during the war was 
derived from the distillation of imported light oils. 
Some people still think we fought the war on 
explosives made from by-products of the gas 
industries; that is quite a mistake, although such 
products played a most important part. 

Before the war Great Britain not only supplied 
her home requirements for sulphate, but in 1913 
exported some 325,000 tons. At one stage of the 
war this valuable e^ort trade had to bo stopped 
because the ammonia was needed for warlike pur- 
poses and to meet the increased agricultural 
requ(r«mMts. British export trade was the 

largest or any country and was rapidly growing. 
In ten years 1903—1918 our ej^orts of sulphate 
doubled, and, if wo are to continue to hold our 
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markets abroad, it can only be dbne by manu- 
facturing c^ap synthetic ammonia. 

Reserving comments on the .above facts, let us 
examine the Committee’s figures for the production 
of synthetic nitrogen products. Omitting, for 
reasons of space and not for lack of interest, all 
• reference to partly developed processes, it wifi be 
assumed that readers are familiar with the estab- 
lished methods of nitrogen fixation. The chief 
methods and their primary products are: — The 
arc process, producing nitric acid; the cyanamide 
process producing calcium cyanamide; and the 
Haber process, producing ammonia. As the pro- 
ducts differ, it is desiralle to compare the processes 
on the basLs of their combined nitrcj;cn content. 
The commercial products have nitrogen contents 
approximately as follows: — Nitric acid (as 100%) 
22’2%, ammonia (liq. sp. gr. 0*88) 29'3%, calcium 
cyanamide 17'6% ; and for comparison wo may add 
Chilean nitrate 15'6%, and ammonium sulphate 
20 - 2 %. 

The three leading processes differ greatly in their 
requirements for power and in the capital co.st of 
the respective plants, as will bo seen from the 
following table : — 
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Metric tons are used in the above figures, and it i.s 
assumed that steam power costa £S’75 per kw.-year. 
The figures are on a pre-war basis and paragraph 32 
of the original report should be consuTted for 
details of the charges included. Similar figures, 
based on water power, are also given in the report. 

It is evident that in a country like ours, where 
no large water-power schemes exist, the arc process 
may be practically ruled out, leaving as suitable for 
development the cyanamide and ifaber processes. 
Apart from the fact that cyanamide contains less 
nitrogen than ammonium sulphate, there is little 
doubt that the latter is the better fertiliser for most 
purposes. Both processes should be established in 
this country, but^ all things considered, the Haber 
process appears best suited to British rotiuirc- 
roents.c 

The Haber process differs from all manu- 
factunng processes established in this country in 
that it involves the use of red-hot gases at the very 
high pressure of 150-200 atmospheres. Further 
It needs very pure hydrogen aa<l nitrogen. Unlea^ 
the hydrogen is pure, the catalyst, which brings 
about the direct union of the two gases to form 
ammonia, ^eomes poisoned and ceases to be active 

parably superior to all others. However, the diffi- 
culties have been overcome in Germany, where the 
proc^ 18 now established on an enormous scale. 
Single catalyst units producing 20 tons per day are 
w regular operation and, as already stated, some 
^0 tons of ammonia have been produced per day J 

enormous output ^ 
has bwn made under the pressing necessities of the i 
menao^ the world’s markets after 
peace has been concluded. 

The development of the Norwegian nitrate in- 
dustry was 80 hindered during hostilities, that 


^though fhe war produced marked change in the 
forpi of the products yot the total output remained 
almost stationary. Thus there was a decrease in 
the production of nitrate of limp and of calcium 
I cyanamide and an increase in ammonium* nitrat^j 
the output of the latter rising from 9167 tons in 
1913 to 63.678 tons in 1917. 

Both France and Germany largely increased 
their plants for cyanamide products during the 
war, as the following figures show: — 

Cyanamide produced in 
Country. 1913. 1917. 

France 7,600 100,000 tons 

Germany ... ... 24,000 600,000 tons 

But the most significant growth in Germany’s 
nitrogen industry is in the Haber process output, 
which rose from 30,000 tons (os sulphate) in 1913 
to 500,000 tons in 1917, and the plant capacity is 
now probably over 800,000 tons. 

The annual capacity qf the German plants may 
now bo placed at the following approximate 
figures : — 

From by-product 

ammonia ... 700,000 tons (as sulphate) 

From cyanajnido 

process ... 500,000 tons (as cyanamide) 

FT'om Haber pro- 
cess 800,000 tons (as sulphate) 

l^otal .2,000,000 tons of products 

The actual Gorman production in 1917 was 
1,600,000 tons of products containing 320,000 tons 
of combined nitrogen, or say 28 per cent, of the 
world’s postwar capacity, including Chilean 
nitrate. During the war the world’s capacity for 
producing nitrogen products has increased by 
over 10 per cent. 

What relation have such figures to possible 
peace requirements? It is rather astonishing to 
find that the world’s increasq in productive 
capacity over the war period docs not appear to be 
greater then would have boon the t case under 
, normal conditions had the ordinaly pre-war rate cf 
increase been maintained, for -the total require- 
ments were doubling every 10 years. Over-pro- 
duction therefore need not bo seriously feared. 
What concerns us intimately and vitally is; Where 
will our Empire stand with regard to its own 
production and consumption? 

The United Kingdom alone is^expected to require 
for agricultural purposes combined nitrogen equiva- 
lent to half a million tons of ammonium sulphate 
per annum, all increase of nearly 150 per cent, 
compared with pre-war figures. Our farmers use 
little more than half the chemical fertilisers per 
acre as compared with German jpractice, and the 
larger amount is undoubtedly a paying proposition 
at pre-war prices. r r 

Then there is our export trade, valued before the 
war at £4, 000, TO per annum,* which should bS 
greatly increased. In order to render the United 
Jlingdom independent of imported nitrogen and at 
thB same time to enable a large export trade cto be 
maintained, the total home production of ammonia 
nitrogen alone would have to be increased to 126 000 
metric tons per annum to satisfy the immediate 
visible demand, and to 182,000 tons per annum to 
meet- the estimated demand of the near l^uture. 

u present scale of production 
Tiould require to be augmented at an early date by 
the ^uivalent of about 165,000 tons of aimonium 
sulphate per annum, and by 440,000 tons per 
future, borresponding ^to 

ipoHhl ipfr 

We had markets in neutral countries which 
Germany will try te capture, and therrarT our 
own grain-growing Dominions and Colonies to bo 
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supplied. Ib Germ&uy to capture tMaibrade, or a 
art* of it? It is not eaay to answer this question^ 
ut evidently it* depends on policy and prices* 

Leaving mattefs of policy to others, let ua turn 
^ pri<%S| which are dealt with in considerable 
detail in the report. We hifve already seen that 
the price of nitrogen fertilisers has been steadily 
rising. This country produces its sulphate almost 
entirely from by-product ammonia, and, based on 
the market price of crude ammonia liquor for 1911 
to 1913, it costs £13 6s. to produce a ton of 
sulphate. Compare this with the Haber cost figure 
of £5*67, and one sees at once the great possibilities 
of the Haber process. If the prices ruling in May, 
1919, be taken tho comparison is £17 10«. and 
about £11.* 

From these figures certain outstanding con- 
clusions may be drawn : — 

(1) There is room for a large increase in the 
output of nitrogen products in this country. 

(2) It is ot the greatest importance that the cost 
of production should be ^s low ns possible so that 
the use of nitrogen products may be stimulated 
and we may retain and extend our export trade. 

(3) Only by manufacturing ammonia by the 

cheapest synthetic process can wo meet the require- 
ments of (2). • 

(4) The price of by-product ammonia must fall 
to meet competition; 

With rcforencc to the question of international 
competition, cheap synthetic nitrogen processes will 
control 30 per cent, of the world’s supply of fixed 
nitrogen in the near future. How will that affect 
us and others? Possibly the price of sulphate of 
ammonia will have to drop to tho Ipvvest level 
hitherto recorded, say to £7 10s. per ton, equal to 
£37 ner ton of combined nitrogen. 

. Calcium cyanamide can be made abroad where 
cheap water power is available at, say, £4— £6 
per ton. Allow for packages, etc., and we have 
a factory cost of say, £5»75 per ton, equal to £29 
per metric ton pf combined nitrogen at the factory. 

The trade in Chilean nitrate will suffer unless the 
Chilean export duty is so reduced angl the working 
• methods of extraction so improved that the product 
can be produced for about £7 lO^. per ton, equal 
to £47 per ton of combined nitrogen. 

Nitric acid is likely to be produced in Norway 
at les.s than £8 per ton (calculated as 100%), but 
there will be the difficultjr of transport to bo faced. 
In Great Britain nitric acid cost before the war 
£22 per ton, whereas it could have been made here, 
by Hie oxidation of cheap ammonia, at £11 per ton 
nine months ago. 

Nitrate of lime and sodium nift-atc, made by the 
arc process with cheap water powfer, may be able 
to compete with Chilean nitrate even allowing for 
a substantial iall from the pro-war price of the 
latter product. The cheap nitric acid of the arc 
process may enable combined nitrogen in tho form 
of these products to be produced at £30 per metric 
ton. 

To sum up, the Haber and cyanamide processes 
are likely to determine prices in the future and 
mBy well bring them down to tho level of £T 10#. 
per ton for ammonium sulphate and £6 10#. for 
cyaftamide. 

Ificiden tally the dangerous rise in the price of 
co^ may be mentioned with reference to the possi- 
hilfly of producing cneap power for synthetic pro- 
oesses in this country, for .a rise of only 2#. 6d. 
per ton, from the aasumed basis of 7#. 6d., increases 
the cost per kw.-year from £376 to £4*61, i.e., an 
increase of oyer per cent. , 

These consiaerations bring us back again to the 
H aber prooey, and we are M to ask what il being 

• B«»nt advaijoet in tbe cost of ^ sad have Mriousiy 

affMM tho pow«r problem and prodiustioa coat# geoenUy. In thla 
ar^e. aa la theVeport, eeUmatea^of ooeta have tor tte moat pert 
been based upon pre-war flgnrea.— Xp. 


done to establish the process in this country. The 
answer is satisfiiBtory np to a point, for the Com- 
mittee is able to direct attention to,^he organisa- 
tion it created under the Munitions Inventions 
Department, the staff it appointed to carry out a 
programme of experimental work, and to the splen- 
did results achieved. Under Dr. J. A. Harker 
three principal branched of investigation were 
formed to de^ respectively with ammonia syn- 
thesis, ammonia oxidation, and the production of 
gases suitable for the synthesis of ammonia. The 
heads of these three branches were Lieut. H. C. 
j Greenwood, Capt. J. R. Partington, and Copt. 

I E. K. Rideal, and they have been ably assisted oy 
I otbom who all deserve to oe named individually. 

I The ex pet i mental work has mostly been carried 
! out $-t University College, London, in laltoratories 
! made available by the willing co-operation of the 
j Provost and the directors of the Ramsay Labora- 
I tories. Other experiments have been conducted at 
I King’s College and at gas works able to provide 
i special facilities. No more scientific, thorough, 

I or successful programme of work has ever been 
I carried through by any Government Department, 
i and the highest praise is accordingly due to the 
I Munitions Inventions Department and its staff. 

I It took Germany over five years to develop the 
Haber process, and its secrets wero most jealously 
! guarded; the research staff of the Munitions In- 
j ventions Department, a small but brilliant body 
I of experts, worked out the whole process in half 
j that time and in some respects is ahead of Ger- 
; many to-day as regards efficiencies obtained. Valu- 
' able discoveries, covered by over twenty p‘a tents, 

! have been mode during these investigations, and 
I although the opportunity of putting the r^ults 
, into actual commercial use is still awaiting 
j decision, yet this country has been brought abreast 
; of German results so far as semi-technical work is 
, concerned. * 

At a time when difficulties were increasing 
rapidly an<l the transport of Chilean nitrate to this 
i country was becoming more and more precarious 
owing to shortage of ships and sinking by enemy 
i submarines, the Department of Explosives Supply 
I decided that the work done by the Munitions In- 
1 ventions Department was sufficiently complete to 
I warrant the erection of a large factory in Durham 
; to manufacture 60,000 tons of ammonium nitrate 
per annum by the Haber process. The synthetic 
I ammonia stage was to be followed by the oxida- 
: tion of part of the ammonia (by the catalytic 
i method) to nitric acid, and a combination of the 
j other part with the acid to yield ammonium 
nitrate. 

I A site was chosen at Billingham, some Si miles 
j N.E. of Stoskton-on-Tees, and work was started; 
but lack of high priority, and the subsequent drain 
on the D.E.S. staff for the still more urgent pro- 
duction of poison gas in overwhelming Quantities, 
prevented the work from being complete. When 
the armistice was signed building operations had 
not advanced very far, although a considerable 
amount of plant had been ordered. Whatever 
decision may ultimately be reached with regard 
to the future of this development it is a matter of 
vital importance that this beginning of a new in- 
• dustry in our country should not be allowed to 
drop. If it is not to be revived as a Government 
measure, then it should proceed as a private enter- 
prise.* 

One of the features of the war was the use made 
by us of ammonium nitrate explosives. This 
material constituted by far the greater weight 

•Early In Xoverabor. XM9, th® SeewUry of th® Ministry o* 
Monitions announood that tho Oovornment had decided to leave 
further development to private enterprise, and that the Minister 
of Monitton# wa# prepare to recolve offers for tiie acquisition of 
th* partly constructed factory from persons or Itnus In a poeitioo 
to 4ovelop sooeessfully the fixation of atmosphede nitrogen.— E p. 
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of the total •explosives used. In peace time, and 
on a large scale, it should be possible to produce 
a ton of ammonium nitrate via Chilean nitrate for 
£30. It actually cost us, under war conditions, 
double this hguro. If we had possessed Haber 
plant sufficient to meet our needs for ammonium 
nitrate, the cost per ton, even assuming as an 
extreme case twice thetpro-war basis, would have 
been £22 per ton — a saving of £38 per ton. At 
only 400 tons per day (and w* used more) we 
should have saved nearly £1,000,000 every two 
months and could have used our Chilean nitrate 
transport fleet for other purposes. 

Again, we used imported Chilean nitrate to make 
the enormous quantities of nitric acid used in the 
manufacture of other explosives, i«e., for pro- 
pellants, TNT, etc. Nitric acid so produced cost 
us about £30 per ton (100%). By the process in- 
tended for Billinghani it could have been made 
at half the cost; indeed, the calculated pre-war 
basis was os low as £9 10a. per ton of acid. 

At the time and under the conditions then exist- 
ing, the Explosives Department had no choice and 
was obliged to base its production on imported 
nitrates, but never again must that occur. It is 
essential to national safety that we should be 
independent of imported products required in any 
fciture war. The United States, France, Italy and 
Japan all recognise that the same necessity applies 
to them individually, and they are taking the 
necessary steps by establishing synthetic processes. 
England must lead the way and not lag behind. 

There has lieen a close lidixon between the Allies 
over all technical war matters, and the greatest 
admiration has been expressed at the valuable 
wofk done by the British scientists and technical 
men of our Government sfcffs. The United States 
has decided to have a permanent organisation to 
continue technical work of this kind under 
Governpient auspices and cordially hopes we shall 
do the same. Unfortunately for such a prospect, 
however, the Munitions Inventions Panel, of which 
the members of the Nitrogen Products Committee 
formed a strong section, was disbanded oven boforo 
the Committee's far-reaching and influential re- 
port was published! Truly we are a wonderful 
nation, and it is not surprising that we puzzle our 
Allies. 

One of the most important sections of the Nitro- 
gen Products Committee’s iteport deals with the 
cost of production of electric power in this country, ' 
chiefly in connexion with power plants operating j 
on continuous full load as required for chemical ; 
factories such as those producing synthetic am- 
monia. For the first time we have an authentic 
review of all the systems of power production avail- ; 
able for use on a largo scale, and the numerous | 
charts and tables «given in the report are of the , 
greatest interest. 8orae of the results will come as j 
a shock to holders of pot i<leas on the subject. Wo j 
are all familiar with the notion that as nitrogen ' 
products can be obtained from the destructive dis- j 
tillation of coal, and still better by its gasification 
in producers, that all coal for power purposes ! 
should be submitted to ono or other of these pro- i 
oesses, or that distillation sliouIJ be followed by j 
gaeification of the resulting coke. Experts in these ' 
matters were already aware to what extent the* 

‘ promises based on these ideas would have to be dis- 
counted, but in this report wo have the facts put 
to the test of cold, unbiassed figures. Every tech- 
nical man interested in power production will 
closely scrutinise these tables and charts for him- 
self, for they cannot be briefly summarised. Some 
broad conclusions can, however, be stated. 

On© kilowatt-year can be obtained at the switch- 
board of a 100,000 .kw. station with : — 

I. Direct coal fired boilers and steam-turbo- 
generators for an expenditure of 6*5 tons of coal. 


Using other systems to generate the steam^by 
gas-tiring *and giving the same electrical output 
Tlkw.-year) the coal oonsumptiops would be ae 
follows: — • 

Ih High temperature carbonisfiuon of poal : 9*4 

tons. r r 

‘ III. Low temperature carbonisation of coal: 8*6 
to 9 0 tons. 

IV. Complete gasification of coal in recovery 

producers: 12’3 tons. , - 

V. Low temperature carbonisation of coal fol- 
lowed by complete gasification of the resulting coke 
in recovery producers : 14’3 to 16*2 tons. 

The cumulative effect of the thermal looses in 
the various stages of a complete power Scheme 
utilising by-product recovery processes is such that 
the total consumption of coal becomes from 82 te 
150 per cent, in excess of that required for direct 
firing. j- - 

The pre-war cost per kw.-year with the dirert 
coal-fired station and coal at 7s. 6d. per ton ia 
taken at £3*75, full details being given to show 
how this figure is arrived at. Assuming certain 
yields of by-products, and their probable market 
value, the revenues and working expenses for the 
other systems (Nos. I. to V.) are set out in full 
detail in a number of tables. 

The capital Outlay in each case is given aa 
follows, per kilowatt (available) of plant: — 


I. 

II. 


Direct coal-firina 

High temperature oar- 
bonisalion s^^stem 

III. Low temperature car- 

bonisation system 

IV. Complete gasification in 

p^-oducers 

V. Low temperature com- 
bined scheme 


£10*26 
£16*45 to £20*63 
£17*04 to £17*35 
£19*20 

£28*79 to £31*8;? 

Therefore the additional capital expenditure in 
applying a by-product recovery process to a large 
electric power station represents a capital increase 
of from 60 to 200 per cent, according to the system 
i adopted. ^ , 

Still, in spite of the obvious disadvantages due 
to greater coal consumption and working and 
capital charges, the financial results are not so 
had, and may even bo favourable in certain cases, 
provided coal is cheap. With coal at 105. per ton 
tliere is, compared with direct firing, a loss in 
cases II. and IV.. a gaki in case III., and either 
a gain or loss in case V., according to which of 
two low temperature schemes is adopted. 
Naturally ilie results will vary with coal p’Hcea 
and with the prices obtained for the by-products, 
but the tables anVl charts in the report show clearly 
how the ultimate cost of the electric energy is 
relate<i to such variations. The financial results 
with direct coal-firing are less sensitive to changes 
in the price of coal than are the results of any 
other schemes. 

From the national point of view the question 
is; Are we justified in using from 32 to 160 per 
cent, more coal in order to employ a process which 
yields us the by-products from the coal used? If 
coal* at the central station is going to cost any- 
thing approaching £1 per ton then the whole pro- 
blem will settle itself, for carbonisation and ^gasi- 
fication will not pay and dear coal will have killed 
a promising development. If we ever have the 
great advantage of cheap coal again then carboni- 
sation and gasification processes will require ©lose 
investigation, especially if the possible develop- 
ments outlin^ in the report shomd mature. 

The report does not consider thq case of a com- 
bined gas and electricity distribution station from 
which gas is sold outside, though this is in 
respects a still mose favourable proposition. 

Regai^in^ the use of m engines, the Committee 
states that it would at tne present time be entirely 
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impracticable and uneooncmical to efhploy gas 
^giifcs for poaref stations of tfa»e size necessary for 
the competitive operation o^ nitrogen fixation pro- 
cesses upder British conditions. For small blocks 
y position is mimh more favourable 

TOth as regards capital cost and operating costs,* 
the latter being as low as, or even lower than, the 
corresponding cost for steam engine plant. 

These considerations have an important bearing 
upon one aspect of the nitrogen problem to which 
the Committee has devoted much attention— 
namely, the possibility of utilising peat as a source 
ot power and fixed nitrogen by gasifying the 
material under ammonia recovery conditions and 
using the surplus gas as fuel for' a gas-engine 
electric station. The crux of the problem lies in 
the possibility of excavating and drying raw peat 
in lar^e quantiti^ throughout the year under vary- 
at a cost which will permit 
resulting low grade 
• fuel. Hants abroa4, where the climate is 
more favourable than in Great Britain, are operated 
with fair success, for the peat bogs are drier than 
m our country and the peat has a high nitrogen 

Charge Plante! employed 

The difficulties to be faced may perhaps best 
be realis^ by' considering the following facts. Raw 
peat in the bog contains only about 15 per cent, 
of.solid material, the remaining 85 per cent, being 
water. For every kw.-year p^-oducS by a steam- , 
turbo station of ^00 kw. capacity using gas-fired 
boilers, the gas being derived from the peat, ' 
-^6 7 tons of theoretically dry peat is required, or i 
the equivalent of 171 tons of the raw peat. If : 
ii? engines, the exhaust from 

Avhich is used to raise steam, then only lO'S tons i 
of dry peat, or 72 tons of raw peat, is needed 
<)er KW.-year. Fven when using gas engines this 
means that the 5000 kw. station will, with 100 per ' 
cent. load factor, require 360,000 tons of raw peat I 
per annum and the quantity is more than doubled 
if a steam-tqrbo plant is used. ^ 

.If the. peat fuel is fed into the producers with 
a moisture content of 35 per cent., then 132 tons of 

f ® kw.-year distributed 

nf when using steam plant; or 55 tons 

out \fhen using gas engines 
formidable difficulties ^there 
]l where coal 

IS exiwnsire, and a much wider field would be 
opened if mechanical means of removing water from 

w“hnve“n^;^ attainable. 

ef t**® report a few 

nf important observations and conclusions 

own word?"— Juay he given in the Committee’s 

“Two years’ expenditurer upon imported raw 

at war prices would alone more than 
™ estimated pre-war capital outlay for 
same tutpiir^ capable of furnishing tbo 

“ y®ry serious risks are involved in relying uoon 
overseas shipments of raw materials. ^ ^ ^ 

is too vital a matter to be 
Bubprditoated to other considerations, but a wise 
policy m regwd to defence could to a very large 
he made a sound economic policy. 

“ The conclusion seems evident that considera- 
bions of national safety, of finance, and of utility 
vould force a^ coi/ntry to resort to the policy of 
wopting tjnthetio methods as an insurance against 
nture en^^nciM, inetead of placing reliance on 
he importafion'of the Chilean nitratl " ™ "" 

r™ «*»«- 

sen to munitiotta fo» a period of 8eTer|[|il years has 


been to the great detriment of the world’s foo 
supply. •• * 

‘ Ihe food probl^ has become the most impoi 
taut consideration for all the belligerents,” 

the Committee includ 
minimum provisions for safeguarding the future 
®^®^hlishment of the cyanamido process o: 
to produce 60,000 tons*^ of^an 
^ide yeady, of the synthetic ammonia process t 
furnish 10,000 tons of ammonia, and of the^am^nb 
oxidation pro^s to provide annually 10,000 tons o 
95 per cent, nitric acid ; hut these, and also the mor 
detailed conclusions at the end of each section o 
the report, should be read in full. 

5“«*and” is needed t 
ensure that not one of the Committee’s conclusion 
goes unheeded, and to what body of influential mei 
can th^y appeal to in greater force than to thi 
habitual readers of this Journal? 

In this article only the broad facte have beer 
touched upon, but the report is so full of interest- 
ing data, especiidly on the economics of the sub- 
iect, as to make it in effect the most modern text 
book on nitrogen fixation. No technical man cain 
afford to be without a copy for his own reference, 
tor the data It contains have never before been 
*# eaimestly it is hoped that this 

treatise, for it is nothing short of this, on nitrogen 
producte, will be officially revised from time to time 
and kept up to date so that it may remain, what 
It IS to-day, the work of reference on the subject. 


REPORTS ON PROGRESS IN 
CHEMICAL INDUSTRY IN 1919 .* 

j • 

I THE GAS INDUSTRY. * 

I Whilst the gas industry has played an all- 
I importent role in aiding the nation to carry out 
ite main responsibility during the years of war, it 
has it^lf suffered by virtue of the shortage of raw 
material and men; not only has progress b^n 
greatly retarded, but even the maintenance and re- 
newal of plant and apparatus have been markedly 
I mad^iuato. Signs are evident that the lines on 
which reconstruction in the gas industry is to be 
i fundamentally sound, but many 

difficulties are encountered in carrying into effect 
such schemes of reorganisation, and to these the 
labour question and the shortage of material are in 
no way unimportant contributors. 

The question of primary importance to the gas 
industry at the present moment relates to the 
nature of the gas which, in the best interestetof the 
consumer and manufacturer, should be distributed. 
This iH an intricate and involved problem and one 
on which there is naturally a diversity of opinion. 
Ihe experimental work recently undertaken at the 
University of Leeds at the instigation of the Insti- 
tution of Gas Engineers affords some useful 
evidence towards the elucidation of the problem, 
aqd particularly valuable is the general conclusion 
arrived at from those investigations, namely, that 
the value of the gas to the consumer is approxi- 
mately proportional to its calorific value. Follow- 
j ® ©Jiunciation of this principle, one of the 
I^ndon gas companies published a scheme showing 
that gas could be sold upon a calorific basis, rather 
than by volume. Shortly following this proposal, 
important and, indeed, almost revolutionary pro- 
posals were m^e in a report issued by the Fuel 
Eesoaroh Board. WTiilst the main recommenda- 
tion of this report related to the sale of 

♦ Oontinued from p. 4 X ^ Ute last laaao. 
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ga« upoft tho basis of its calcyific valuo, recom-^ 
mendations wero made to the effect that a gas 
undertaking, subject to certain stipulations, should 
be free to deliver to its consumers any mixture 
of combustible gases free from sulphuretted 
hyeft-ogen, and not ccyitaining more than 20 per 
cent, of inert constituents for two years, not more 
than 18 per cent, for tho succeetjing two years, and 
not more than 16 per cent, thereafter. It was pro- 
posed also that under normal conditions a gas 
undertaking should supply gas in any main or 
service pipe of over 2 in. diameter at a pressure of 
not lees than 2 in. of #vater. 

These proposals have received th^ approval and 
support of the main representatives^ of the gas in- 
dustry. 

An important contribution has been made by Sir 
Dugald Clerk, in collaboration with Professors 
Smithells and Cobb, which presents a careful and 
comprehensive analysis of the thermal efficiency of j 
the carbonisation process, and in this interesting | 
paper comparisons have been drawn between the effi- j 
ciency of the coal carbonisation process and of other ' 
methods of producing light, heat, or power. In the i 
majority of eases those comparisons are distinctly ; 
, in favour of tho gas industry. Emphasis is also i 
placed upon the value of the chemical bv-producta J 
obtainable from the gas industry and their value ' 
from a national standpoint. 

Additional information on the steaming of 
vertical retorts has been furnished by various : 
workers. The Gas Investigation Committee of the 
Institution of Gas Engineers reported on tho con- 
ditiotis and yields under this system at Ilddingston : 
And found that in general practice a yield of 30,000 
cub. ft. of gas of 385— ‘194 B.Th.U’s. per ton of tho 
particular coal carbonised was obtained, together ; 
with increased yields of tar and ammonia. Other ’ 
roeults obtained under this system of carbonisation 
have been reported, and the economic value of the 
process has also received attention. 

Important work has been carried out in studying 
the effect of inert constituents of tho gas upon effi- 
emney diiring combustion, and generally the work 
of investigation in the gas industry bears directly 
upon the question of tho nature of the gas to be 
manufactured in the future. 

The work of reorganising the financial basis of 
the gas industry is over-delayed, and during tho 
ye^ dirwtors and administrative staffs or gas 
undertakings have been largely conoerned with 
these matters. 

IRON AND STEEL. 

The past year has been typically a period of 
transition from the manufacture of th« greatest 
possible quantiTies of material for the purposes 
of w^ to tho ultimate manufacture of the materials 
requir^ for peace times, and the consequent 
irritability of the human being has produced dis- 
agr^ments m number and severity that have over- 
shadowed technical difficulties. Tho general uncer- 
tainties have accelerated tho tendency to establish ' 
large self-contained units that can produce within ' 
themselves as nearly as possible everything required ^ 
to complete tho finished articles ready for sale to 
Several examples in Great Britain coftid 
w cited, and probably some of tho most interesting 
features of the time are tho present developments 
of the Tata Iron and Steel Co. in India, and the 
iiistrall^ Iron and Steel Works in 

Basic steel Hm been put recently to progressively 
quantity made in the United 
increased by about 2,000,009 tons, 

I * entirely from British ores. During 
-wi ? jas found safe to make higb-explosivi 
shell from basic instead of acid steel and alnn 
graduaiiy to increaM the permissible f^ntents of 

•nlpher and phosphorus from 004 to 0-M per wnt 


respectively. The necessities of this type o| work 
in^iressed on all concerned the great need for oftre 
in the making of the steel ingot. • As flaws in the 
in^bt gave trouble to the user right dovui to such 
. material as the finest of wire, it is to be hoped that 
this lesson will not soon be forgotten. 

War-time secret and confidential work is gradu- 
ally being revealed, and one of the most important 
papers on special steels recently published is that 
on nickel-chromium steels by J. H. S. Dickenson. 
He deals with the highly controversial subject of 
the tests that may be relied upon to prove brittle- 
I ness in steel, and strongly favours the notched- 
! bar shock test. Ho shows how by the heat-treat- 
I ment of special steels high elastic limit and tough- 
ness may be obtained, and discusses in detail 
temper brittleness, which when developed by codl- 
ing in air after tempering can bo avoided by 
quenching after tempering. The real cause of 
temper brittleness has not yet been made clear. 

Dr. W. H. Hatfield, in a paper on the meohanioal 
properties of steel, which evoked a great amount 
of discussion, considers that there is a tendency 
to give too much weight to the notched-bar test 
in judging of tho possible brittleness of steel in use. 

During the, war there has been a curious com- 
bination of secrecy and unusual publicity; on the 
one hand results of work on newly-developed needs 
wero kept from the enemy, but spread abroad 
among the Allies; and on tho other, those firms 
that had made groaj/ successes in their special lines 
not only pooled their information, but taught their 
practice to outside firms. Such intercommunica- 
tion, together with the general difficulties brought 
about by greatly increased production costs, gave 
a further impetus to the development of systematic 
I research work in factories. Noteworthy events in 
this connexion are tho rec'ent opening of a research 
laboratory at Messrs. Bruntons’ wor^ and the 
really good progress^ achieved by the American 
Malleablo Castings Association. 

Alloy steels arc being used more and more, and 
, the high (^roiniura type known as “ stainless will 
iindoubtc.'dly be much extended in use now 
that tho embargo on its. manufacture has 
: boon withdrawn, the whole supplies of chro- 
; mium no longer being needed for war work. 
Alterations in the composition of alloy steels 
represented by « two new patents of Sir 
: llol^rt Had field on his manganese stool. Tho 
, position with reference to the employment of 
! electric furnaces in steel smelting is being very 
I carefully re-examined. The success in prospecting 
for iJidian ircti ores, and the movement to establish 
: two if not three new steel plants in India, besides 
tho gradual expansion of the Tata plant to an out- 
put capacity of three-quarters to one million tons 
of Jngots per annum, have all &ttraoted attention, 
^^ring 1918-19 the difficulties attending the use 
of Indian refractories were completely overcome, 
thus marking a very distinct advance. The dis- 
coveries of tho manganese ores in West Africa eecm 
of great irnportance. Calcium carbide was 
(fvidently tri^ by tho enemy during the war as a 
partial substitute for manganese, but did not prove 
satisfactory. The viscosity of blasMurnace slags 
and the mineral constitution of open-hearth slags 
have been studied in relation to the general qu^- 
tion of the influence of slag on the metal R'rodneed. 
fhe patent for the Miris Steel process of quendiing ! 
ingots in a liquid so soon as they can he handled I 
has been publi8hc*d, and extensive experiments are 
being m^e with the process. Mr. Humfrey has 
^yeloped on the lines of Dr. ‘Sorby's “nature” 
prints a method of showing clearly the stnioinre of 
an ingot. A number of studiee of the metal of I 

iht'ni ’»«''!• •>»» been made. 

^ ““^eo of two diatinct 

at *1“ anitenito-graphito 

at 1153 and tho austenite-cementite at llii® 0. 
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. NON-FERROUS METALLUROl^. 

’Although progrhas reported in non-ferrous m^al- 
lurgy during the 5 ^ear shows several points of in- 
terest, technical fnatters have b^n perhaps sSmo- 
Tmat overshadowed by econcAnio considerations^ 
The year began with large reserves of metals under 
the control of the Allied Governments, but later, 
under the influence of a greatly increase demand, 
accentuated by labour troubles, lack of fuel and 
difficulty of transport, an actual scarcity occurred, 
especially in lead, which was soon reflected in 
market prices. 

While this country is in a more fortunate posi- 
tion than most others, in view of tho vast resources 
of the Empire, it is disappointing that the hope of 
increasing home production is so far from being 
realised that in some cases our smelter production 
is actually considerably less than before the war. 

With regard to progress of a general nature, 
flotation processes of oro concentration continue to 
show notable advances. Oxidised copper ores are 
now treated with some success, and it is said that 
a selective agent has been discovered enabling the 
flotation process to be applied commercially to tin 
ores. The Cottrell electrostatic method of fume 
and dust precipitation, first deveUped to mitigate 
objectionable and damaging fumes, continues to 
find extended applications, not only in the recovery 
of valuable by-products, but as an essential portion 
of process plants. • 

Of tho base metals, judging from the amount of 
spaco occupied in tho technical press, tho metal- 
lurgy of zinc is receiving most attention at the 
hands of technical workers, more especially in con- 
nexion with the hydro-metallurgical and electrolytic 
treatment of ores. The fact that success in the 
electrolytic deposition of zinc depends so largely 
upon the purity of the electrolyte is reflected in 
many articles and patents on the subject, and much 
careful work in regard to detail has been 
published. Prof. C. H. Fulton has continued his 
researches ^relative to thermo-electric methods of 
distillation and. has described a serfts of experi- 
ments in a novel .type of resistance furnace wherein 
briquettes, composed of a mixture of roasted zinc 
ore and coke, are so arranged as to constitute part 
of an ( Icctric circuit and are heated by an electric 
current to such a degree 41 s to distil the zinc. Tho 
largo organisations owning deposits of complex zinc- 
lead ores (notably the Burma Corporation) are ex- 
perimenting with a view to obtaining higher re- 
coveries of tho metallic values than is possible even 
with the methods now available. • Two processes — 
the Ganelin-Queneau and the Elmore — have been 
specially referred to, but no authoritative descrip- 
tions have yet boon published, and, with the excep- 
tion of the eaidier patent specifications, informa- 
tion is limited to the meagre references in the com- 
panies’ reports to tho shareholders. 

In the copMr smelting indu.stry, pulverised coal 
fuel has long been successfully used in reverberatory 
furpaccB, and it is now being tried as a substitute 
fot coke in blast furnace practice. Leachinjf pro- 
cesses provide a mass of reading matter in the 
tecfa)iical press, and keen interest continues to be 
shown generally in connexion with the treatment of 
lowjgrade oxidised copper ores, which exist in 
ondrmous quantities in many pafts of the world. 
Nothing very neir has been reported, but a con- 
tinual regard to detail has increased tho efficiency 
of existing plants and methods. 

Tho now hard lead alloy, composed of lead and 
small amounts of calcium and barium, and known 
undor the namo of “Ulco,” is receiving comider- 
able attention. Ori^nally designed ns a substitute 
for antimonial lead m the manufacture of shrapnel^ 
it is claimed that the alloy will take its place among 
the important bearing metals in view of its high 


melting point, excellent structure, and low co- 
|t efficient of frictiqe. • 

The physical properties of the metals and alloys 
is beyond the scope of the present report, but 
attention should be drawn to ihe excellent work of 
British investigators in the field of oridn^l re- 
search, most of which uppers reported in tue pages 
of the Journal of the Instiiute of Metals. Spemal 
mention may be mode of the report of G. 8 . Ben- 
gough and 0. F. Hudson to the Corrosion Com- 
mittee giving the results of their investigations into 
the actions which take place when metals such as 
zinc, copper, aluminium, and alloys, such as 70:30 
brass, corrode in distilled \WBter and sea water. 

• SUGAR. 

Generally speaking, the manufacture of sugar 
from the cane is now carried on with a high degree 
of efficiency. In several countries local experiment 
stations have been established for the investigation 
of problems concerned with the agriculture of the 
cane and tho process of extraction, and by the staff 
of these institutions (as well as bv others) a con- 
siderable amount of useful work is Doing done. 

During the period under review, the operation of 
j expressing the juice from the cane by mills has been 
I further improved, and in Hawaii it has now been 
i found possible by the adoption of certain modfficaJ- 
! tions to realise an extraction of sucrose in the juice 
j of no less than 98 per cent, of t-hat originally 
present in tho raw material. Sources of joss at 
I different stages of manufacture have been investi- 
I gated by means of a careful system of chemical 
I control, and the result is that in many factories 
tho recovery of commercial sugar from the jaice has 
I reached a high figure. • 

Contributions have been made in regard to the 
colouring matters present in the cane which pass 
into the juice, as w’ell ^ those which form during 
the operations of clarification and heating, and 
from the point of view of white sugar manufadturo 
these are naturally of considerable importance. 

In the refining of raw sugar animal charcoal has 
been in general use for the past 100 years. It is of 
some interest to draw attention to the application 
of other forms of decolorising carbon as an alter- 
native medium for the adsorption of colouring 
matters (and other impurities) from solutions of 
raw sugar. It is possible to record that methods 
depending upon the use of decolorising carbon are 
now in routine practice in certain factories for the 
production of refined sugar. Some work has also 
boon done during the past year in indicating the 
comparative value of different methods that have 
been proposed for the preparation of these special 
carbons. 

There can be little doubt that, while some manu- 
facturers of raw sugar produoe^cellent grades for 
refining, others appear to operate witljput suffi- 
cient care and without always bearing in mind the 
requirements of the purchasers of their wares. In 
the Annual Report attention is drawn to the most 
desirable qualities that a raw sugar should pMsess 
from the point of view of the refiner. A criticism 
is made of certain practices in manufacture that 
render the work of the refiner of the raw sugar iin- 
necessarily difficult, and suggestions for the avoid- 
ance of such irregularities are indicated. 

Raw sugar during storage may undergo deteriora- 
tion as the result of the action of certain micro- 
organisms, considerable financial loss sometimes 
being occasioned in this way. Recent investigations 
have revealed the conditions that should be ob- 
served in order to establish the best conditions for 
tho avoidance of such changes in the quality of the 
product. The nature of the micro-organisms effect- 
ing the alteration under consideration has also been 
the subject of study. . . ... 

Some progress has been made during 1919 in the 
direction of founding the beet-sugar industry in 
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this counti^. * The industry on the Continent has 
greatly iulfered as the result cd the war, 
consequence, there is little proCTOss to record in 
this direction. Nevertheless, , a few papers worthy 
of attention have appeared. 

, FERMENTATION INDUSTRIES. 

Details of fermentation processes which have 
been used on a manufacturing sA^lo during the war 
have lately come to light, and interest in the year s 
work is centred chiefly on these publications. A 
conference on the recent derolpments in the ler- 
mentaiion industries was held at the annual 
general raeoting of thl Society. The manufacture 
of acetone by Fernbach’s process w* discussed at 
length. The process was used sutocssfully during 
the war, but at the present time acetone can be 
made more cheaply by the destructive distillation 
of wood. At the same meeting the establishment 
of a national institute of industrial micro-biology 
was recommended. Small quantities of gl^'cerin i 
are found when sugars are fermented by yeast. Jhe ' 
yield can be much increased if the fermentation is 
carried out in slightly alkaline solutions, and during 
the war the Gormans obtained on a manufacturing 
scale 20—25 per cent, of the siipr as glycerin by 
fermenting in presence of sodium sulphite, the 
glycerin being used for making explosives and for 
other purposes. 

Various investigators have described methods of 
obtaining alcohol from such sources as horse- 
chestnuts, marine alga?, Iceland moss, vegetable 
ivory, etc. The report on “ Fewer Alcohol ” points 
out tlij^t sun-dried flowers of the niahua tree contain 
about 60 per cent, by weight of sugar, which can 
undergo alcoholic fernuntation. This report also 
considers the prodiudion of alcohol from ethylene 
derived from coal or coke-oven gases. Distilleries 
and tl^ vinegar industry may oveiitually have to 
fai>e competition from a .synthetic alcohol manu- 
factured in this way. 

The food accessory factor kno^\n as the anti- 
neuritic '* vitamiiie,” or “ water soluble B,” occurs 
in yeast and in preparations from yeast. Such 
preparations have been of much use during the 
war. It is interc\sting to note that over a gram of 
yeast is eonsumed daily per he.ad of population in 
this countr}' in the form of baker ’.s yeast iii brccicl. 
This yeast is not likely to have lost its anti- 
neuritic properties during baking, and the state- 
ment that white bread is deficient in this unknown 
principle seems to require modification. The whole 
question of “ vitamines ’’ is being vigorously 
attacked at the present time, as the recent report 
on the subject shows. 

Papers dealing with the saline constituent.s of 
brewing waters h.-itfe appcarc'd. The matU^r is dis- 
cussed mainly with reference to the effect these con- 
stituent# have on the hydrogen ion concentration of 
worts and beers. American investigators show that 
the most favourable acidity for diastatic action is 
Pfl=4'4— 4'5 for malt amylase .and 4'8 for the 
enayme in AspergiUus oryzap.. The figures are of 
interest, for an aqueous .solution of carbon dioxide 
shows an acidity closely approximating to these 
fibres. I’ho a<jtion of diastase on starch is ac- 
cdorated if yeast is present, and possibly the pro-t 
duction of a favourable acidity due to the ‘formation : 
of carbon dioxide is the only cause of this .acceler- 
ating influence. 

Other methods used by the physical chemist can i 
be employed to solve certain fermentation problems. : 
The importance of some velocity constants ba.s been 
emphasised, and these constants have been used as 
a basis on which to build up an explanation of yeast : 
growth and feiwntation by living yeast. " The 
maladies of low gravity beers have forced their 
attention on many investigators, especially in Ger- ! 
many. Discoloration, un^easant flavours, cloudi- ! 


j ness, and other undesirable charaotoriatics hava 
I been observed. . , , , , * ' . 

cThe idea that acetaldehyde plays a part as anin- 
terniediate compound in alcoholic fermentation has 
I received further support, and the use of la sulpMte 
L as a “ fixing agent<^’ for aldehydes has been further 
extended. Aldehyde appears to be an intermediate 
; compound in other fermentation reactions. 

Some detaihnl analyses by A. R. Ling of barleys 
and malts derived from them have been published, 
i 'J'he results are of interest, as very few analyses of 
I thi.s kind are on record. 

I RUBBER. 

The literature on rubber has been concerned 
' generally with the examination of more or less 
fundamental principles rather than with any inves- 
tigation or discovery of a startling nature. Much 
of the work, however, is of importance, and is 
significant of the desire to eliminate empiricism os 
completely as possible from technical practice. Con- 
sidering the unsettled pondition of* the period it 
is perhaps not unnatural that much of the work 
is of a distinctly practical type, emanating chiefly 
from the factory and the plantation. ' 

A remarkable feature of the work is its wide soojw 
and general nature. As an interesting example 
of plantation u*brk which could not well have b^n 
done elsewhere may bo quoted that of O. do Vries 
on the specific gravity of Hevea latex, which 
S. Whitby’s subsequent research on the latex 
yield and rubber production of individual trees 
serves to complomenr. On the manufacturing side * 
papers have dealt with such diverse topics as the 
methods for introducing mineral and other in- 
gre<lientg^ into rubber, more modern rubber fillers 
such as glue and amorphous carbon, the catalytic 
.spetnling up of the hot I’ulcanisation process, the 
relative eihciency of organic and the commoiler 
mineral catalysts, and S. J. Peachey’s new method - 
of cold vulcanisation with sulphur dioxide and 
hydrogen sulphide. Other investigations worthy 
of note are those by E. Beckmann and his collabor- 
ators, and W A. M. Kolias on the composition of 
molten sulpnur at vulcanising temperatures, and 
also the interesting physico-chenjical investigation 
of G. Bruni and M. Amadori as to the actual condi- 
tion of so-called “free” sulphur in sulphur chloride; 
the.so are of considerable significance with respect 
to vulcanisation by tlip hot and cold methods 
respwtively. 

It is somewhat surprising to note what a large 
proportion of the year’s work may be regarded as 
directly conccrne<l with the molecular condition of 
rubber, an unsflved problem of which previous 
partial elucidations, even the investigations of C. I). 
Harries, servo chiefly to emphasise the magnitude. 
The information which has become available during 
the year as to the limited success experienced in 
Germany with synthetic rubber, clearly indicates 
the unsatisfactory state of knowledge in this direc- 
tion, because it is not possible to make any definite 
decision as to the molecular state of the synthetic 
product or of the natural rubber which it is in- 
tended to reproduce, although the difference inHhis 
respect probably accounts largely for the short- 
comings of synthetic rubber. The gr^ual altera- 
tion in physical properties, or tho “ageing’^ of 
vulcanised rubber, involving change in tensile 
strength, extensibility and solubility, which' has 
received further attention during 1919 from 0. de 
Vries, B. J. Eaton and F. W. F. Day, and H. P. 
Stevens, is also presumably bound up in some medi- 
cation of tho molecular condition: the itnportanoe 
of tho problem is evident. In all likelihood Mso to 
be referred to tho same prime cause is the difference 
observable evert between different lots of rubber of 
similar origin, such as Hevea rubber, in tile relation 
exhibited between increasing load and this oof re- ' 
spending increase in elongation; this relatioh, ae^ 
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finea by P, Scbidrowtss and H. A. Goldsbrough 
M the^i* slope or type of tbp rubber, calls for 
particular attention in view m toir recency 
elaborated method for ^ving mathematical expres- 
sion to the characteristic latter portion of the 
stfoss-strain ci^e for vulcanised rubber. 

Probably^ mainly as the outcome of war-time ex- 
periments* various reports have been published as 
to the rate and measurement of the diffusion of 
hydrogen through rubbered fabrics ; these, together 
with the recently published experiments of Sir 
J. Dewar, have necessitated a brief review of the 
position with respect to the diffusion of gases 
through rubber films. For this review, and also 
For others dealing with loss extensive investigations 
In various directions, the reader must be referred 
:o the Annual Report on the subject. 

LEATHER. 

Scientific work in connexion with the leather in- 
Justry has b^n small in quantity during 1919, and 
•no outstanding discoveries •have been made. In 
actual works practice there is a steady and in- 
creasing effort to utilise machinery in every possible 
way. Many tanners are now using mechanical 
methods of liming for unhairing in place of the 


The synthesis of gallotiumio acid (the tannin of 
oak galls) is now an accomplished f ac<% When 
Vischer began his*work on this substance some ten 
years ago its constitution was not known, although 
choinists had worked on it for over a century. 
I ischer s demonstration that gallotannic acid was 
pentadigalloylgluoose, and his final achievement of 
Its synttiesis will rank amongst his best work. It 
w good to notice that others are continuing in this 
field. Ihe puzzlirife influence of neutral salts of 
strong acids on basic chrome liquors, chromic 
chloride solutions, and dilute acids is being work^ 
upon by Baldwin, and is also the subject of a recent 
paper by McBain, The enhanced acidity produced 
IS of great importance in dhrome leather manu- 
facture, and * sound explanation] is much to be 
desired. Loeb’s recent work on the behaviour of 
gelatin at ito iso-electric point is of great interest, 
though carried out from the biochemical standpoint. 


NEWS FROM THE SECTIONS. 


slower process that has been used f<y hundreds of 
years. In the actual tanning of hides there is the 
same tendency, as is readily scon from a survey of 
recent patents. 

There is no slackening in the effort^ to establish 
firmly the chrome tanning industry, and it is 
generally recognised that the chemist must here 
play a large part if permanent success is to bo 
attained. In the leather industry as a whole the 
value of technological training is now admitted. 
The proofs of this are the overflowing state of the 
twojoathcr industries’ schools in this country, and 
the support given to conferences of tanners and 
technical chemists. 

Artificial tanning materiojs have not been con- 
spicuous in the patent literature, but are very 
widely used. It remains to be seen what will be 
the effect of. more normal supplies ot^ vegetable 
materials, which have been so difficult to obtain 
during the war. Gultivation and systematic in- 
vestigation of natural supplies are now much in 
evidence, particularly in the British Empire, and 
the old wasteful methods of production will not, it 
IS hoped, endure for long. • 

A very interesting paper on leather manufacture : 
by Cross, Greenwood, and Lamb dealt with a prin- 
ciple \fhich appears to the writer to be of far- I 
reaching practical importance, namely, the prin- 
ciple of restrained tannage. A colloid, such as 
gum-tragasol, having affinity for tanmn, but to a 
loss extent than has hide, is mixed with the tanning i 
liquor before intrtylncing the hide. The effect is ! 
to render possible, the use of very strong liquors ' 
without tlie usual difficulticxS of drawn grain and ' 
case-hardening. The spccxl of tannage is very 
gristly increased. The principle appears to he j 
embodied m the patented process of Turnbull and I 
Cajm^choel, in which starch is the colloid used. ' 
Thes most important analytical work has boAi ! 
tnat carried out by committees, particularly in ■ 
Americif, on leather, sulphonated oils, fat ex'trac- ! 
tion, etc. Most of this has been on the testing, com- I 
pariso^and standardisation of methods already in i 
published indicating the de- 
sirability of reopening the question of tannin ' 
analysie, in the light of advances in colloid 
chemistry since 1907, when the present official 

important fact, 

brought to light by Wilson, is that electrolvto non- 
tanpms ^iura sulphate) are not taken up V 
mao powder in the proportion in which they are 
to^rort ** thus invariably ^ive rise 


I MANCHESTER. 

I At the fourth meeting of the session, held on * 
January 9, Mr. John Allan presiding, Mr. Harold 
I Moore read a paper on “ A New Instrument for 
Measuring Vapour Tension.” There was a largo 
I attendance of members. 

! The determination of the volatility of motor 
j spirits by the process of fractional distillation does 
j not constitute a direct measurement of voIafSlity, 
i and is therefore only indirectly indicative of th« 

I behaviour of the spirit in the engine. In the jet 
j carburetter of the present day the fuel is sprayed 
into the induction system and drawn into tho 
' cylinder partly in the state of gas-air mixture and 
partly in the form of a fine miet. The portion not in 
the gaseous state may bo gasified by the heat of the 
cylinder if tho engine has been running, and also 
by tho heat of compression. The ratio between the 
amounts of fuel in the liquid and in the gaseous 
state determines the ease of starting under stan- 
dard conditions, and also tho ‘'flexibility ” of the 
engine whilst running at various loads and speeds. 
Ihe proportion volatilised depends upon the 
vapour tension, a knowledge of which is essential 
in the evaluation of motor spirits. 

Tho author’s instrument for determining the 
vapour tension of motor spirits and motor spirit 
mixtures consists of two tubes, of about 6 mm bore 
and about 800 mm, long, connected to each other 
and to. a levelling bottle containing mercury, by 
means of a Y-piec-o and thick-ivalled rubber tubing. 
Both tubes are clamped vorticiflly and possess 
incrcury-scaled cocks at their upper ends, a\|d one 
is surrounded by a water jacket containing a ther- 
inometer, so that its temporature can be regulated. 
AVhen the levelling bottle is raised and the cocks 
opened, mercury fills the tubes, and on closing the 
cocks and lowering the levelling bottle two baro- 
metric coiunis are formed. 

To make a determination the cup on the jacketed 
t^ 18 filled with motor spirit and a small measured 
amount passed into tho tube, sufficient mercury 
being then placed in tho cup to ensure an effective 
seal. The levelling bottle is lowered, and the 
difference in height of tho mercury in the two limbs 
observed. This measures tho vapour pressure of 
the spirit. In accurate work it is necessary to 
make a correction for the density of the mercury. 

Tih« laws governing vapour tensions of mixed sub- 
stances are somewhat complex, and a mixture of 
two soluble substances may have a vapour tension 
either lower or greater than that of either con- 
Btltdent, or which may even approach the sum of 
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the individual vapour tensions. Cases in which 
the latlfer phenomenon is shown are of extreme inj- 
portance to the student of motor fuels, as any 
method of raising vapour tension is of great value. 
In cases where the vapour tension exceeds the re- 


Mr. P. B. Dott read a dote on An Acid Sul- 
phate of Strychnine,” and showed that the acid 
wit on re-crystallisation from water loses acid and 
gradually becomes converted Into the normal salt. 
He drew attention to the danger in the case of 


quirod value there may be found plenty of cheap •( such a powerful drug as strychnine of the use of a 

fufels which can be added to bring about the nece.s- — ^ 

sary reduction in volatility. Graphs showing tho 
vapour pressures of mixtures o^alcohol-benzene and 
alcohol-petrol at various temperatures accompanied 
the paper. 


LIVIORPOOL. 

A paper was read By Major F. K. Everington on 
“ Limes and Some Other West Indiiii Products,” at 
the meeting held on January 16. After reviewing 
the importance of tho lime ns a .source of citric acid, 
and pointing out that by far the greater quantity 
of the acid used in this country was prepared in 
Germany, the author emphasised the value of the 
West Indies for growing limes and the need of 
manufacturing the neid from tho juice in this 
country. He then described the cultivation of 
the lime, the preparation of tho lime oil, both by 
milling by hand niul by machinery, and tlie manu- 
facture of the concentrated juice and of calcium 
citrate. Tho lecturer then dealt with tho cultiva- 
tion of cassava and the details of the preparation 
of starch, tapioca, dextrin, and glucose from its 
roots, as well as the utilisation of tho waste pro- 
ducts as food for animals. The value of cassava as 
a source of starch in comparison with tho potato 
was shown by crop statistics and analyses of the 
starch contents of the two materials, cassava being 
markedly superior. Brief references were also 
made to cocoa, vanilla and some other products. 


salt of variable composition, and expressed the 
opinion that on account of its greater sotubility and 
neutrality the normal salt only ^should be used in 
medicine. 

There was a good attendance of members, and*^ 
an interesting discussion followed the reading of 
the papers. 


MEETINGS OF OTHER SOCIETIES. 


, EDINBURGH. 

An informal meeting was held on January 13, 
with Dr. D. 8. Jordan in the chair. 

The mooting opened with a discussion on several 
points regarding the progress of the Society which 
had been raised by the President and Dr. Longstaff 
during a recent visit to Edinburgh, and various 
mean.s were discussed by which tho popularity of 
tho meetings and tho membership of the Section 
might be increased. 

Mr. B. D. W. Lulf then read a note on “ The 
Solubility of Nitro-cellulose in Methyl Alcohol ” 
which showed that the solubility was not duo to tho 
presence of acetone as is commonly supposed, but 
that nitro-oelluloso would dissolve in tho pure 
alcohol. 

Mr. B. D. Porritt read a paper on “ The Action 
of Halogens on Rubl>er,” dealing with tho matter 
In the first insttince from tho historical standpoint. 

halogens on raw and vulcanised 
rubber was then considered in detail, and also tho 
possiWity of using the formation of the totra- 
bromide as a means of estimating the amount of 
rubber in crude samples. The method, however, 

19 rendered inaccurate by the presence of other 
organic products in the rubber which may take part 
in the reaction with chlorine. In vulcanised rubber 
the presence of from 2 to 3’5 per cent, of combined ' 
sulphur introduces some uncertainty as to tho i 
accurate figure for the bromine content of the fully ’ 
saturated caoutchouc tetrabromido. Mr Porritt ' 
also gave a description of the attempts which have ' 
recently been made to make a lacquer for 8ub8tan<res ’ 
exposed to acids, alkalis ana chlorine, and similar i 
cor^rosive infiuenoes, by the action of chlorine on ! 
rubber diswlved in some solvent such as carbon 
tetrachloride. ' 

Dr. A. C. Gumming read a note on “ The Manu- ^ 
facture of Potassium Iodide,” dealing especially ' 
with the reasons for the discoloration of the salt * 
so frequently observed. I 


I FARADAY, ROYAL MICROSCOPICAL, OPTI- 
i CAL AND PHOTOMICROGRAPHIC SOCIETIES. 

A joint meeting of the Faraday Society, the Royal 
i Microscopical Society, the Optical Society and the 
j Photouiierographic Society was held on the, 14th 
I iust. at tho rooms of the Royal Society. The meet- 
! ing consistedTof two parts : an exhibition of micro- 
scopes and accessories, and a series of papers on 
i microscopy. 

; Amongst the exhibits was a new form of illu- 
; minator fof opaque specimens, consisting of an 
j annular electric lamp which surrounds the objec- 
tive. It is claimed that many objects, particularly 
i in metullographic work, are shown much more 
clearl/ by tliis type of illumination than by tho 
; ordinary vertical or normal illumination. The 
: exhibits also included many forms of microscopes, 

; both for visual and photographic work, and a 
number of different forms of illumination, including 
I small oil, acetylene, gas and electric lamps. Various 
; filters, lenses, etc., were also shown. Although only 
! indirectly connected with microscopy, mention must 
i bo made of the crystal models exhibited by Miss 

■ Nina HOTolli. These very beautiful models are 

■ arranged to show the v.arious development of crystal 
I forms round tho different axes of symmetry, and 

aro made of coloured threads stretched across wire 
! supports and mounted in glass cases, the latter 
representing one of the po.ssiblo crystal forms, 
Microscopists have been divided into ” Brass 
and Glass Men ” and “ Bug and Slug Men,” and 
tho division was apparent in the papers which were 
read at tho meeting, though in many cases, more 
particularly perhaps in the papers emanating from 
the metallurgists, there was a decidtxl tendency to 
bridge the gap between the two classes, as, for ex- 
ample, in the excellent contributions by Prof. 
Desch and by Dr. Rosenhain bn the metallurgical 
microscope, and by Dr. Willows on the microscopic 
outfit of a textile research laboratory. 

There appeared to be a substantial unanimity, 
both among the authors of papers and the members 
ivho took part in tho discussions, that for photo- 
micrography the be.st source of illuniinatioii either 
was, or would shortly be, a tungsten arc, or Pointo- 
lite laniD. As at present made, the lamp da hardly 
pow'crful enough for use w'ith high magnifications, l 
but larger types— up to 4000 candle power^faave I 
recently been put on the market. For lokr powers ^ 
the half-watt cone filament lamp, as manufactured 
for motor-car head lights, has proved satisfactory. 

A considerable amount of divergence of opinion 
was expressed as to whether the apoohromat lens 
was necessary for the higheet qdhlity work in metal- 
Inrgical photomicrography. gome workers con- 
sidered that the flatter field given by a good aehro- 
mat more than compensated for the less good colour 
correction of the latter type, the bad effect* of 
which could be ehmina^d 1^ the use of a suitable 
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light filter. Thp majority of the speakefs} how- 
ever, appeared to he decidedly of the opinion that 
letter resulte wese ebtainable by the use of apocn- 
romatic ohjoctives. • • 

The question of magnification woe much die- 
cussed, many speakers emphasising the fact that 
resolution was of far greater importance than mere 
magnification, which indeed would be harmful if 
carried too. far. In this connexion reference may 
be made to the photographs in the paper by Sir 
Robert Hadfield and Mr. Elliott, some of which 
were magnified 6000, and one 8000 diameters. A 
paper on the work of Sorby, and a general review of 
the subject, particularly from the metallographic 
point of view, were contributed by Sir Robert Had- 
field, president of the Faraday Society; a general 
survey of microscopy by Mr. J. E. Barnard, pre- 
sident of the Royal Microscopical Society, and a 
paper on the history and design of photomicro- 
graphic apparatus by ^Vfr. Duncan, president of the 
iPhotomicrographio Society,, wore also road. 


THE CERAMIC SOCIETY. 

At the monthly meeting on .January 12, dis- 
cussion took place* on “ Unestimated Losses in 
Pottery Manufacture.” Dr. J. W, fdellor opened 
with some remarks on what he termed ” Works 
Blindness,” which he characterised as a kind of 
disease attended by the blunting of the observa- 
tional powers duo to constant assoemtion with a 
particular works or process. 0no instance quoted 
' had reference to the appearance of ferruginous 
I specks in ware produced at a certain factory where 
the condition of the stores department ior raw 
materials w'as regarded with special pride. On visit- 
ing the store-room. Dr. Mellor promptly perceived 
the^jresence of a rusty iron bracket in a prominent 
Dosition, and also a rusty gas pipe running round 
^e room. No. doubt the managers and foremen, if 
they had visited another w'oAs, would have noticed 
anything of the kind at once. 

Mr. A. Fielding stated that many unestimated 
losses were tifking place from want of fl(ltention to 
d^ailSj from carelessness, from want of adequate 
supervision, or in dome cases from want of know- 
ledge, the last being almost inevitable because of 
the large number of subjects which had some bear- 
ing on opciations carried on in a pottery. Engines 
and boilers were often sources of loss through being 
unsuitable or not properly worked. A gocS stoker 
can saye more money than the engine man, as there 
is no need to send out clouds of black smoke. Ex- 
travagance in the use of steam accounted for some 
unestimated losses, e8peciall.y in tnq absence of 
records to check the working of the engine. Defec- 
tive valves, etc., also give rise to losses. Another 
source of loss was the running off of the condensed 
water, instead of using it (freed, if necessary, from 
oily matter) for charging the boiler. The use of a 
jug instead of a proper oil-can for lubricating pur- 
poses wastes much material. Loss is also sustained 
through letting waste heat escape instead of 
utilising it. Other losses arise from not showing 
due Hhgard for cleanliness, as in unloading clay etc. 
on a dirty fioor, so that some of the material cannot 
be usea. 

Most (if not all) of the foregoing considerations 
apply jo other factories "'s w^ell as to potteries. 

Thb Institute o)f Metals.— The list of forth- 
coming meetings issued by this Institute bears 
wjtneM to the progress that is being made, for in 
addition to the ordinary meetings to be held in 
London, fixtures have been arranged in connesyon 
with the local sections at Birmingham, Sheffield, and 
Scotland. The annual general meeting will bo 
on March 11 and 12, at the Institution of 
^^ohanical Engineers, Storey’s Gate, Westminster. 
The membership of the Institute is now over ISWO. 


THE ROYAL INSTITUTION. , 

The first Pridayfl^vening Discourse of the present 
session was delivered on January 16 last by Sir 
James Dewar on “Low Temperature Studies.” 
After remarking that the present year marks the 
coming of age of the Dewar vacuum vessel, the 
lecturer proceeded to descFibe an experimental 
method whereby the relative transparencies 
or diathermancies of various materials to low tem- 
perature radiation may be compared at the 
temperature of liquid oxygen. Liquid oxygen was 
shown to bo highly transparent to such radiation. 

A thin membrane of indiarul^er is similarly trans- 
parent. The physical properties of such thin india- 
rubber membrfliics at the temperature of liquid 
oxygen render such membranes eminently suitable 
for the construction of a device capable of serving as 
a low-temperature thermoscope. Essentially, the 
device consists of a number of carbon particles of 
linear dimensions of the order of 0*5 mm. resting 
upon a support of chiffon and contained within 
a receptacle which is closed above by a thin rubber 
membrane. The receptacle is connected with a 
delicato manometer and, when desired, a trap-door 
device can bo lowered above the rubber membrane, 
clFeetively shutting off the carbon granules from all 
outside radiation. In orderto secure effective thermal • 
insulation the device is immersed in liquid oxygen 
contained in a vacuum vessel, the latter Wng sur- 
rounded by a vessel containing liquid air. The 
liquid oxygen must be free from particles of solirl 
ice or carbon dioxide; if present, they are remov^ 
by lowering into it a crystal or uranium nitrate. 
Owing to the pressure developed in the uranium 
nitrate crystal, consequent upon its cooling, 
becomes electrified and the ice and solid carbon 
dioxide crystals become attached to it and are 
ejisily removed. The inner surface of the vessel con- 
taining liquid oxygen is covered with black liaper, 
which serves to absorb any stray radiation. When 
low-temperature radiation, transmitt^ through 
the superincumbent liquid oxygen, is incident upon 
the carbon granules, an alteration in the volume of 
gas occluded by the charcoal occurs, and the conse- 
quent change of pressure in the enclosure contain- 
ing the granules is indicated by the manometric 
device, and serves as an indication of the intensity 
of radiation incident upon the granules. The device 
is capable of detecting a change of temperature of 
the enclosure of tho order of 0*0005® 0. When 
applied to the measurement of the relative trans- 
parencies of various media to radiation at the tem- 
perature of liquid oxygen it is found that quarta 
is very much loss transparent to radiation at such 
low temperatures than at ordinary atmospheric 
temperature. The fourth-power law of radiation 
emission holds equally well for tew temperature 
radiation as for high temperature emission. 

Experiments on the transparency of rock^aJt in 
the massive, crushed and compressed forms show 
that when the mass is crush^, moistened with 
brine, and subsequently compressed, the small 
crystals are separated by strongly adhesive films of 
water which no amount of pressure can remove. 
The relative transparencies of various substances 
are indicated m follows: — Hydrogen chloride, 
10*6% ; sulphur dioxide, 20% ; ammonia, 4% ; carbon 
tetrachloride, 33% ; carbon oxyeulpbido, 63% ; 
phosphorus, 76%. The following numbers indicate 
the respective transparencies to low-temperaturo 
radiation of some compressed solids : — Iodine^ 38% ; 
benzoio,acid, 7%; camphor, 9%. The substitution 
of hydrogen by nitrogen in organic substances 
results in the transparency of tho body to low- 
temperature radiation being considerably reduced. 
Isomers can. readily be detected by the method of 
diathermancy measurement, for in general tho 
transparencies of isomers are markedly different. 

In conclusion the lecturer deprecated very 
strongly the present-day demand for utility in all 
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activitiqp, and entered a strong plea for tho sup- 
port of the Hcientilic work of tlfb Institution. Ou# 
world position would never he maintained if wo 
were impellcHl solely by utilitarian motives. Pure 
science must be fostered. Scientific men must make 
science attractive to tlie world, and must themselves 
attract the world to ik. 

THE CHEMICAL 8f)ClETV. 

On January 15 Sir J. J. Bobbie presided at an 
ordinary scientific ineetinj^, when two papers re- 
lating to the constitution of coal were read by Br. 
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lating uu wic cuiir^tiLunuu ui lutii wviu liiui uy jyi\ 
R. Lessing, the ono on tiio behaviour of banded 
bituminous coal on caking, ami tho second on its 
mineral constituenUs, Tlic re.scarcl»'s were under- 
taken at the suggestion of Br. Mario Stopcs and 
Dr. 11. y. AVhoeler, whose work on the constitution 
of coal is well known to chemists (r. this J., 1018, 
Jllu; 1919, 452 

Tho author’s experiments were carried out on 
samples of fusain, durain, elarain, and vitrain, Iso- 
lated by Br. Stopcs from a block of South Stafford- 
shire bituminous coal. It will be roiuembcrcd that 
Tidosweli and Wheeler suhniittcd thc.so constituents 
to slow destructive distillation in vaevu, raising 
the temperature by intervals of about 50° 0. (Cheni. 
Soc. Trans., 1019, 619; this J., 1919, 614 a). Br. 
liossing distilled similar samples ra[)idly in a con- 
fined space, VIZ., in a narrow quart/ tube fitted witJi 
a movable piston, and found that fu.sain did not 
form coke, that durain showed little tendency to 
form it, and that claraiii and vitrain gave a veiy 
coherent coke (at 6(KJ° C,). Coke from durain was 
of a« dull gray colour; that from elarain was 
brownish with a bronze lustre, and that from 
vitrain silver-gray and lustrous, like a high-ela.ss 
metallurgical coke. At 900° C. the differences were 
much more marked, particularly in regard to the 
appearuruic of a crater or mushro ooi-liko formation 
on tno surface of the coke from vitrain. The 
author expressed the opinion that tho differences in 
coking quality were not duo solely to the varying 
content of organic matter, and he holds that tht' 
process of coal forTuation wa.s probably influenced 
by tho nature and amount of mineral nmttor 
present, the latter perhaps acting catalytically. 

In the S('C(md pa/XT Br. Lessing described tho 
ash obtained by incinerating the above-mentioned 
coal constituents. Tho differences were very 
marked, not only in colour, but also in regard to 
quantity and composition. Thus fusain left 
4'5--16% of ash, durain 5-7/;., elarain and 
vitrain, ri--r2/:'. Tho solubility of the ash in 
water and in hydrochloiic arid was also invo.sti- 
gated and found to vary widely with tho different 
constituents. All tho ashe.s were alkalino except 
that from (liir.iin, which was neutral. Quantita- ' 
tivo e^vamination di.sclosed nolahlo difference's in 
compfwitioTi, i I'oni tho Hiitfior drew noiiio in- 

toresting speculative eonclu.sion.s. Tims the very 
high alumina contont of durain ash ^427) might be 
explicable on the assumption that this constituent 
IS derived liiajiily from hfcopr'lia, tho only known 
plants which contain a high aluminium content- 
nnd this inforonro is suppiM-tcd b.v (he ohservatiou' 
that under the micro.scope durain is seen to contain 
a great many spure.s in the phmt matrix. Tt w<.s 
foimd, however, tn.at tlio ratio Al,0,:Si(h in durain 
and fusain talln^ with that in clay substance (()-85) 
rather than with tho average ratio in the ash fmi i 
hcoppdta (2’92), hut the ratios for ilarain and 
ritrain t-ome close to the latter. Similnrly, the high 
magnesium content of charain may be issoeiated 

maoneih.1 ( 1 'c.scnce of leaf-tissue snhstanee 

magnesiu^m f^ing a txmstituent of chlorophyll. 

A good discussion followed, in which Br. M i 
exhibited microscopic slides of the coal 
remarked upon the very groat i 
content), Br. H G ' 


mSTfrtJTlON OF PKTBOLEpi TECgNO- 
: , LOOISTS. . 

^t the January meeting, a pkper on “ Tho Spon- 
taneous Ignition TomporaturefiT of Ligiirid Fuels ” 
^ was read by Mr. flarold Moore. , Sir Frederick 
i Black, president, was in tho chair. 

A suiimiaiy of previous investigations on this sub- 
ject, which is ono of tho greatest interest to users 
of iiiternui (ombustion engines, showed the need 
for an apparatus and techiiiqiio capable of simple, 
rapid and accurate operation. The author had 
dcvi.scd such an apparatus in which the fuel was 
dropped into a cavity in a heated steel block, the 
tcmpc'raturo of whicli could bo controlled and deter- 
inincil with accuracy, a current of preheated air 
or oxygen being siirmlLanconsly admitted. The 
preliminary data publislied in 1917 had Ix'cn aiig- 
incntcd, and a careful .study had bc'cm made of the 
influence of variation in the conditions employed 
ill tho test, jiarticnlarly as rcgards^lho quantity of 
fiK'l and of oxygen usc'd, the effect of dilution with* 
carbon dioxide and tho catalytic action of the 
material of tho test cup, all these factors proving 
of very small moment. 

Tho spontaneous ignition tcinpcratiire-s in air and 
in oxygen of •a large inimbor of fuels, including 
crude potroh'nms ami various distiJlatos and rosi- 
diiiims dcrivixl from thwe, coal tars and distillates, 
shale oils, alcohol and a selection of pure Organic 
(ompoumls were tabulated, the most noteworthy 
conclusions being 

1. Among petroleum di.stillatos tho lightest pro- 
ducts have the highest ignition temperature. 

2. fl'lio same rule holds with coal-tar products, 
hut all aromatic compounds have ignition tempera- 
tures very (‘onsiderahly higher than petroleum pro- 
ducts of corresponding boiling point. Olofinic com- 
pounds, such as cracked spirit, ignite at a lower 
tiMiiporaluro than corresponding saturated 
hydrocarbons. 

3. The tem}>eratiuo of spontanoou.s ignition in 

oxygen is •.sally from 100° to 170° C.-lowor than in 
air. ' . • 

Some curves of great iiitereat were shown illus- 
trating tho variation of spontaneous ignition tem- 
jH'rature with composition in tho cases of various 
niixtures of fuels, sucl^ as petrol-bimzol and cannel 
oil-creosote, and demonstrating that a small amount 
of tlio component of low ignition point has a much 
more notable effect than a considerable proportion 
of tho component of high ignition point. 

Tho appliciWion of the data obtained in this 
ro.soarch to fho question of tho most suitable com- 
prc.ssion-prcsHure for a specific fuel u.sed in a Diesel 
engine and the modifying eflfegt of variations in 
engine design and other influencing factors, was 
discussed and illustrated by curves derived from 
engine tests. 


•ASSOCIATrOM OK JilfITISH CHEMIcAl 
MANI fFACTUREllS. 


Attk.vd.axce of Emfloykes at Continuation 
Schools. 


A meeting was held recently at the offices of tho 
wrMr“’Av‘’'T »h"„ufa tub 

«ilh Mr. AV. J. u AVoolcook, M.P., in the chair 

the rtiicf F r Blair! 

I ‘I*® I-®"*!®" County 

County, a schome for Compulsory Bay Continiia- 
tion &chooh under the Education Act, 1919. 

il' expounded the conditions under 

which the Education Department of tho London 
County Council deemed h advisable for tho con- 
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rbr?m"“ that the percentage .aa 

I Biair 

ilsh literature, historv nml i?’ some Eiig- 

lC-18, in mathomatioa, seicn^” mnf^soL®”;? 

tochnuail subject rc!hting to the trade h?w1,M 
U'cre engaged. ^ I'raae in which they 


r^nipuIsor/^^ri^eTlLci^"''^ ■ 

essential ^Pho ^8 txovc regarded las ^ 

(vrhTch WUI prtbateT? th“t. after a |iven day i 
beys and gi?j™Xy> J«>y 31 o\ October 31 next) f 
shall attend ^rnp^Wv “t “S« 

tor, 8 hours a vreok fo74o Veks‘r?h„“" ^ 

is -W" ' 

• -Iso to‘tt"' KTo? , 

iiv°r ';rtr“* 

ste^r;r/;ri§ic*!;?t'’rur s/' -r “^f-o 

that two da,yl of thur 'ho »"«eestcd 

01 * altornoon— would hn fhr ! ^ r. »«oining 
opinion of tlioao present was th.,i‘n‘- “'"V""' '^'>0 

be adopksl. Tboro "is^ n , i r - 

^art of the employer to ■illoiv’ a lb" ■ “’* tbo 

boy and girl to reLb 111 LI V'''“"t, ‘""0 t‘>r the 
fit physical conSiti^’^' t aasin datoZ^n\'^^ /" “ ^ 

suf^e^tfr'tVrtlTntu't f ' 

choinStry. It is i X’fo " ,''‘=“'''0 tuition in , 

tho numlior of boys anil ■•' —oortain 

age limits, who arc onims i.,"' “"«'«ed 

London, and ho asked ThnV* i» chcmu*al works in i 
to supply this information ■ I'lranswer ’ 

tion put by tho speaker as to the In « 
of dillercnt briinchos oF fhn lu ‘^^‘‘V^’onal nature ' 

meeting pvo tho following infornntLn'^^^^ 
tilling, pharmaceutical and lino eheniipni i 
110 sog^on, busy all iJ,e year round ^ 

Hoasona : winter uJo ^ 'x- companies : 
irftiustry’: soaLmal 

summer slack. ^ spring busy ; : 

Lo^do^';:i:,nrtirscbo;rvc5’l;!^"* the ; 

have to bo made in eo,7t, “o n /■ ■'’, provision will . 
pupils when the Act'eome, in‘te'f "^'’”“'8 .f-^r 240,000 i 
of providing accommod itinn^^i?/?'^'’'^ ^ '® problem : 
foro givo consiSlo trouble to 7'" : 

ties, who aro respoiisiblo for n-, local aiitliori- ■ 
visions of the Art Kir n ni ^-rrying out the pro- 

Hrm had a sull , ie„t mnn&:'f"'h^''“‘‘^'^ithat if a : 

the proper ago in its "Zh v i 7"'' of ^ 
viding a schcvil room n,F tl’ * Oaostioii of pro- ^ 
considered, and if the iirm * alf should be ' 
adults capable of givine the r.mf’ '‘/'‘t °",'ta staff : 

nocossity of boys r<drlJ V?'to teaching, the 

pulsory eont imfulon d^^ 
be obviated. A privai wnl “"a*^ 1'* "».V 

recognised by the authoriHo school would be i 
lum and the^numlir of nunil ■ mirricu- 

taotory by tho Local EdifcatiinTuthorHy ^ 

boys and gTrlZ'Kiineavotr"*l‘'" t''« ' 

at tho ond of car terT t i 

should bo exemnt from 15,000-- , 

^ it'i^XrTSrjiir- 

Rirls between 14 and 18 ye^rJof 

™de“or™3 m^ptifs™''"’'”" h-e tX 
■ndustry in’tho London awa* In’ the''cVe'*Z'^iS^' 


, per sonA Iia. 

tb^A^ 

The death is announced of Dr I H i 

turer in agriculture in + 1 , ir *• ' . Icc- 

Andrews. m tho University of St. 

Sc?retar';?Z\lm‘'Km.a‘l%n'^? Assistant 

Mr. It. Harrison! in succession to 

chair o/^ chemlstrZm °th^"u*'’'*’ -cceptod tho 

vacant by 

l-hv^hml ci.emX^’i.f'Z’rn «f 

As!iciaLn • o{' Sd^liHLrchZf t i^**® 

iKuniclVsoZtfi's i*’® Am,oricun 



adjndgcti tlio outstanding featuro”o^'*th’* **““.7®®" 

Lons of tho Society dnrin"^ tho pZt ylar*!’” 

strong A™' 

K^rolC'^'Z! f h**® ®^“"®®^ Techn“al Collegr 

tlur z'lt.t'riit';'”:'; toiTZi 'T" ““'-todZ 

chcmislrv, metallunrv ®®®. .fi®P®vl-nients of 

cnginctwi.’.g ">®tfioraatics, physics, and 

exImh,!u/Z!hcl™Z'(h‘Bf successful in the 


' CI.U. 7 . 

oonHoT: ;^eolfonSrH““;r’ ?^ ®®®®r i" 

ha-s boon ap^hlZ Pow^r H’''f 7 

riLrs 

S£ ffil * s 

InZtu fw’ ’ fovnovly secretary to the Irish Peat 
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CANADA, 

A New Mineral Dye Industry in Ontario. — A new 

company, named the Alineral Dyo Products, Ltd., 
will shortly 1 )q producing pigments at Trenton, 
Ontario, the mineral being derived from a pro|jerty 
near the .Uidcau Canal, 18 miles from Oanonuquo. 
It is reported that the company ha.s perfected pro- 
cesses for the manufa(;tnre of high-grade mineral 
dyes for woollens, silks, etc., as well us for the paper 
industry. It will ^also probably manufacture 
paints. 

Iron Ore Deposits in British Coluifibia. — The iron 
ore deposits on the coast of British Columbia are 
shortly Ix) be investigated under the au.spices of the 
Provincial and Dominion Covernments. Mean- 
W'hilo roprescntative.s of an Kngli.sh .st-eci firm are 
prospecting privately and have notified the Depart- 
ment of Mines of Britisli Columbia that if the ^ 
deposits aro i'nuiul to bo as stated, the firm will 
firianco the erection of iron and steel works in tlio : 
vicinity of Vancouver and build the neee.ssary rail- ' 
way. —(Official.) | 

AUSTRALIA. : 

Reward for Oil Discovery. — Poliowing a n'cent j 
mc'eting of the Federal Cabinet the Prime Minister ■ 
(Mr. W. M. Hughes) made the following announce- i 
mont: — “The Commonwealth Government has 
decided to offer a reward of £10,000 for the dis- i 
covery of oil in commercial quantities in Australia.” 

• Presumably this refers to free mineral oil 
(petroleum), which has long been sought in various 
parts of Australia wifliout much of a practical 
nature resulting, although traces of oil have been 
discovered in several places. 

In Now South Wales oil-b<‘ari’ g shales have been 
worked to a limited extent for many years, and 
similar deposits aro known to exist in some other 
of the States. The Shale Oil Bounty Act of 1917 
provides for the payment of bounty on cnido shale 
oil produced In Australia from local shale at r.Hte8 
ranging from 2Jd. to IJd. per gallon according 
to the quantity produced, the amount to bo so ex- 
pended by August, 1921, being limitc‘d to £67,500. 

In Pf I p u a the Co rn m o n a ea 1 1 h (1 o vc r ri men t ha s spon t 
much money in putting down bores and testing 
likely fields. Oil is undoui)todly present, but whether 
in commorcial quantities has yet to bo proved. 
Arrangements have lately been made to spend a 
further £100, 0(X) in boring operations, the Imperial 
Government finding half tho money.— (Hardware d; 
Machinery, Nov., 1919.) 

t 

e BRITISH INDIA. 

Indigo Crop Statistics. — The are;» under indigo cul- 
tivation is oflicially estimated at 283,800 acres, tho 
total yield at 37,100 ewts., and tlie average yield at 
18 lb. per acre. The corresponding estimates for 
the previous year, 1918-19, were 296,200 acres, 
43,800 ewte., and 17 Ih. rc.spoetively. 

Forest Research Institute.—We have pleasure in 
inserting tho following conmnniication received 
from the President of tlie Forest Rewuireh Institute, 
Dehra Dim : — There aro now spcn ial opportunitie.s 
of developing the forest re.soiircos of India. Botli 
the Government of India and Provincial Govern- 
ments have already taken measures to inaugurate 
new industries, and a special staff is being organ- 
ised to deal v\iih the commercial iindertaking.s that 
have already lieen or are rapidly Ixjing established. 
Delays are inevitable in communicating with manu- 
facturers of plant and equipment, and it is there- 
fore proposed to open a library of catalogues and 
price lists in the Economic Branch of the Forest 


Rosearcli Institute. The Forest Economist will be 
pleased to receive and circulate among inquirers 
cjstalogues, etc., dealing with ovory branch o^ equip- 
I merit used in forest industries. .It is hoped that 
I firins will help in e.stabli8hing aud maintaining this 
f library by contribatioms in duplicate of catalogues, 

I pamplilets, etc., as they aro issued. 

i UNITED STATES. 

Wool as Filtering Material. — Experience gained 
I during the war in industries using magnesium 
; chloride, tungstic acid, aluminium sulphate, Epsom 
I and Glauber’s salts, etc., shows tliat such materials 
1 can ho filtered through woollen filter pads. Those 
have the advantage over cotton in that they can be 
i washed repeatedly and re-iiscd ; but, of course, they 
I cannot be used for alkaline substances. 

i Horse Flesh in Human Dietary.— In his presidential 
I addre.ss to tho As.soeiation of Oflicial Agricultural 
Chemist.s, Dr. P, F, Trowbridge discussed tho 
economic gain which would result from the use of^ 
.some tivo million uiidor.sizod horses in the United 
States for food purposes, and produced a sample of 
dried horse he.sh prepared in his laboratory which 
compared vcjy favourably with the best grades of 
dried btad'. It was tho opinion of many of those 
who sampled both materials that tho dried horse 
flesh prepared from an animal twelve years of ago 
wa.s not onl;^ more fender, but of hotter flavour than 
tho best grades ojt dried hoof. Notwithstanding 
such succes.sfiil demonstrations, it will doubtless 
take many years to ovorcome existing prejudice 
agains^t unusual foods. 

Potash from Searles Lake.— Owing to tho high 
borax content of tho potash produced at Soarles 
laike, the Department of Agriculture has found it 
necessary to place restrictions on the use of potash 
i salts containing borax, so that not more than two 
: pounds of anhydroif!? borax may be applied per 
I acre. Jn.siructions have l)oen. issued to fertiliser 
' manufacturers and mixers not to sell potash salts 
^ direct tif farmers when they conl«iin more than 
: five-tenths of one per cent, of borax, -nor to* soil 
1 mixed fertilisers containing more than two pounds 
I of borax per ion. If these restrictions aro complied 
with it is thought that no danger whatever will 
attend the use of f^arles Lake potash salts. In 
view of the possibilities of Searles Lake it is un- 
fortunate that any material should have been used 
carrying damaging amounts of borax, as it is feared 
that it will bo some time before tho f)rojudico 
created can ^ overcome. 

I The Dangers of Wood Alcohol Consumption. — At the 

invitation of the American Chemical Society, Dr. 
j Reid Hunt, head of tho deftartraent of pharma- 
I oology in the Medical School of Harvard University, 
has written a bulletin with tho object of exposing 
j tho dangers .attending the consumption of wood 
alcohol in beverages sold to tho public. After em- 
pha.sising tho difficulty of distinguishing wood 
j ^spirit from ethyl alcohol outside of tho laboratory, 
Dr. Hunt adduces pharmacological evitlonc© in 
support of tho contention that the action of the 
lorrner on tho animal organism is fundamentallv 
dill'erent from that of the latter. Whereas ethyl 
I alcohol is oxidised rapidly to water and carbon 
dioxide, and any excess of it is eliinin.aSfed by the 
kidneys and lungs, wood alcohol remains in tho 
I organism as such for a considerable time and is 
I then slowly converted into formic acid, and possibly 
j also formaldehyde. Tho alcolyil and its conversion 
I jmxlucts atta{;k tho brain and other organs, causing 
j ^eal^ or hlindnes.s. Toxicity is a specific property 
1 and although the fatal dose varies 

with individuals, its deadly nature is evident from 
the fact that of a group of 130 men who drank a 
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mixture of wood and 'grain alcohol all 82 died 
or became blind. (C/. this J., 1916, 796 et sea., 
1918, 96 T.) . ; 

MetallurgIciU Notes. — new refractory brick 
has made ite appearance. It is a metal> 
erftaeed magnesia brick which can be used in 
place of magnesia or silica brick in parts 
of furnaces. Rectangular or circular soft steel 
clings, open at both ends, are rammed full of 
high grade, dead-burned magnesite, and when 
properly dried the bricks are ready for use without 
having been burned. The bricks are laid as headers 
with either open end next the heat. No cement is 
used in laying the rectangular bricks, but magnes- 
ite is used in the case of the circular ones. In use 
the steel container melts bade from the surface for 
a short distance and impregnates the dead-burned 
magnesite which it encloses. The surface becomes 
practically monolithic, and the tendency to spall 
IB thereby greatly lessened. 

A satisfactory substitute for the bath of melted 
, cyanide ordinarily employed for case hardening has 
been invented by P. W, 8himer, The bath consists 
of a fusion of such materials as sodium chloride, 
calcium chloride, and barium chloride, into which 
selected lumps of fresh calcium cyaiiamide, com- 
posing 5 per cent, by weight of the lyith, are intro- 
ducea, preferably in a basket. As soon as the 
cyanamide is introduced there is an active evolution 
of gas, and so long as this continues to escape the 
bath is in proper condition for use. T^e hardening 
obtained is perfectly satisfaetpry, the expense of 
operating the bath is less than with cyanide, and 
obviously the danger is removed. 

FRANCE. • 

A French “ Chemistry House.** — Arrangements are 
now in hand for tho founding of a central institu- 
tioi\, to be ctilbd “ La Afaison de la Chimic,” which 
will house all the important chemical 80 t;ietica and 
dt the same time form a rendez-vous for the carry- 
ing out of business transactions. The “ Maison ’’ 
will be located in the heart of Paris and will extend 
hospitality to all mombcps of tho chemical profession 
resident in f</roign parts. It is furthe^ suggested 
thht the premises will afford tho most suitable 
mocting-place 'of the International Union for Pure 
and Applied Chemistry, 

The Coke Problem in the Metallurgical Industry. — 

Official statistics show the production of pig iron 
during tho fiist. half of 1919 to have been 1,000,428 
tons, including 450,697 ions from Alsai^e-Lorr.iinc ; 
this represents about 22 per cent, of the production 
in 191.3. Some of. tho blast furnaces started up in 
July last had to be slowed down owii.g to the acute 
shortage of coke. In November last thfi Lorraine 
works were supplied with this material at the rate 
of 6000 tons a day, ^ and tho works elsewhere at tho 
rate of 1140 tons a'day. As one means of remedy- 
ing the shortage, the big iron masters are working 
to secure the abolition of the syndicates of coal mer- 
chants which have hitherto practically monopolised 
the supply of fuel to tho metallurgical industry. 
“ La Societe dos Acieries do Longwy ” set a notable 
example in this direction by taking a loading part 
in the formation of a company — “La Socidte Lor- 
raine de Carbonisation “ — with the ohjoct of erect- 
ing a coking plant at d’Aiiby, near Douai. The 
Longwy company has a 68 per cent, interest in the 
new undertaking, and expects to obtain from it a 
yearly supply of 145,000 tons of coke. The Longwy 
company, in conjunction with four other met4ilTur- 
gical firms, has erected another coke installation at 
Sluiskill, on the Scheldt, in Holland. These works, 
which are supplied with British coal, have an out- 
put capacity of 300,000 tons of coke per annum, 
which may eventually bo increased to 600,000 tons. 
The Longwy company has, further, acquire a largo 
interest in the (Jewerkschaft Carl Alexander, near 
Aachen, where a rich deposit of coal covering some 


I 3,860 hectares exists. In this way French mctal- 
! lurgical firms are^^vetending their mterestb both at 
I nome and abroad* in order to safeguard their fuel 
I supplies. 

Fuel Economy. — Another step towards economy in 
I fuel consumption is the foundation of VOffice de 
j Chauffe Eationelle, an organisation with Govern- 
' ment support, which, amongst other things, has 
established a schoql of instruction for stokers and 
firemen, and which also acts in a consultative 
capacity to engineers. Attached to it is a research 
laboratory in which much useful work has already 
I been accomplished. 

SWEI)E#7. 

Wardlme Chemical industries and their Prospects. — 

In an informative paper rend before the Sixth 
General Swedish Chemical Congress, Alf. Larsson 
referred to tho difficult problem of fuel supplies for 
the Swedish industry. The output of the Swedish 
coal mines is equal to about .300,000 tons of English 
ooal, and that of the peat industry to about 280,000 
tons. Tho consumption in 1914 was 6,076,000 tons 
of coal. Wood is abundant, but it is considered un- 
economical to burn it, as it should be converted 
into wood pulp. The recently opened mine 
bituminous mineral at Billingen should be useful,, 
and the Strehlenerta process of manufacturing a » 
powdered fuel from the spent liquors of the sulphite 
wood-pulp mills is considered to be promising. The 
increase in wages and the shortening of tho working ' 
day from 9 — 10 to 8 hours arc estimated to increase 
average production costs by ILpor cent. 

The wood tar industry has been of great import- 
ance during the war, as it has supplied tho country 
with substitutes for lubricating oil and grease^ 
motor oil, linseed oil for painting, fat for soap 
making, oil for electric transformers, printing oil, 
and paraffin for matches. 'Fheso war-time indus- 
tries have, however, now ceased, and manufact^urers 
are asking for protective duties, ©specially against 
imports. From the spent liquor of the sulphite 
pulp mills there have bwn produced glue, lime, and 
tannin. Twenty plants for making spirit from 
these sulphite lyes have been oroctod, and these are 
producing about 20,000,000 litres yearly of 100 per 
cemt. alcohol. Great difficulties have been placed in 
tin; way of the utilisation of this spirit for indus- 
trial purposes by official restrictions and temperanoo 
legislation. 

Lack of fat was one of the greatest difficulties of 
tho war period both for the people and industry., 

; llaiM*, mustard, and flax have been cultivated, but 
i insufficietctly. The straw of rape has been treated 
with good results to make pulp. Two modern oil 
I factori«‘K — in Karlshamn and Kalmar — were 

erected during the war, and table oil from native 
! seed is now produced in Sweden. ,A new plant for 
utilising tho fat from carcases, fish residues, etc., 

! to produce industrial fat and feeding meAl for 
I cattle, was built in Malmoe, and works satisfao 
torily even now. A fat-hardening works was erected 
in Sundsvall, where electrolytic hydrogen from alkali 
manufacture was available. A plant for making 
trichlorethylene was also erected and is still run- 
ning at Hudiksvall. Carbon bisulphide is produced 
at a new electrical plant in Trollhattan. 

During tho most severe period of the war wood 
pulp was used advant^eously for feeding cattle; if 
I suitably prepared it is a good substitute for oats 
and hay. 

' Saccharin and crystalosti have been made by A / B - 
Svensk Fargiimnesindustri, Sodertelgo, which also 
manufactures drugs and organic dyestuffs. 

The^ manufacture of Swedish matches was nearly 
I stopped owing to lack of phosphorus and paraffin. 
A/B for Kemisk and Elektrokemiskproduktion, at 
Trollhattan, however, started to make phosphorus 
in electrical furnaces from apatite, and produced 
100 tons in 1917. Another factory, A/B Reduktor, 
at Gullspiing, was started later. These two firraa; 

B 
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(6) At any liine after the sealing of a patent the | 
patentee may request the Comptroller to endor|e i 
the patent Avith .the words “Licences of right.” j 
The Comptroller, iOn being satisfied that iJbi 
pa;ientee IS not precluded fromb making such re- j 
quest, will so endorse the patent, and thereafter ■ 
the patentee will only have to pay half the normal 
renewal fees, but any person who wishes to use th*; 
invention will have the right to a licence on terms ; 
to be settled by the Comptroller in default of agree- 
ment between such persons and the patentee, anct i 
the Comptroller may, in order to secure equality of : 
idvanUgo among several licensees, reduc-e the i 
royalties pjiyable under any licence previousl- 
granted. 

(7) Somew’hat drastic provisions as regards the ; 
/[rant of compulsory licences and revocation have 
been substituted for Section 27 of the old Act, tlie 
»-c‘alled “ working ” .section. 

(8) Under certain conditions publication of an 
^invention in a paper read b^d'ore a learned society 
docs not invalidate a patent subsequently appli<Ml 
for. This provision, Imwcvcr, is fraught with the 
greatest danger and should not bo taken advantage i 
of without professional advice. 

(9) No person other than a regi^stcred patent 
agent may now practise, doscrilK^ or hold himself 
out as a patent agent. 

British Launderers’ Research Association. — The 

Secretary of the Department of Sfbicntific and 
Industrial Kesearch anuouncca*that the Research 
Association of the Britisli Jjaiinclorcrs’ Industry ha.s 
lioen approvcnl by the Department. The Association 
is to 1)0 rc'gisU'rcd as a non-profit-sharing coiiipany. 

Emil Fischer’s Associations with Applied Chemistry. 

— At a special meeting of the (iennan Chemical 
Society held on October 24, 1919, in memory of the 
late Prof. Emil Fischer, Prof. C. Duisberg passed 
uiider review his associations with applied chem- 
istry. * 

Unlike Adolf v.. Raeyer, Fiseher had a keen 
appreciation of chemical teclinologj', and while it 
is true that his researches were not uhdertaken 
wifh any utilitarian motive ho realised the necessity 
of a (ianon Indween pure and applied science. His ; 
lidelity to pure science was shown in 1888, when he ' 
refused the oiler of the Radisehe Anilin- und Soda- 
1'abrik to 8uc< •X'd Caro as director of the scientific 
laboratories wifh a salarj of f0(),00() marks. Fischer 
was pre-eminciiL in mntUus of organisation. It was 
due to his initiative tliat tluriiig the war the manu- , 
facture*of nitric acid from ammonia, derived from 
ntmo.spheric. nitrogen was developed i likewise the 
prcxluctioii of sulphuric acid from gypsum, of 
glycerin by fermentation, an<l of synthetic rubber. 
As chairman of the Foodstuffs Committee he 
direcUnl attention to the utilisation of straw, and 
among other things he established the important 
fact that stearic acid i.s digestible by man when dis- 
solved in oils and fats. 

Fischer’s first investigations were coiu’erned with 
the coal tar dyes, more particularly with fluores- 
cein and eosin' His discovery of phenyJhydra/.iPi' 
led Kiforr to the discovery of antipyriiie, and later 
to that of pyraniidon ; the importance of the hydra- 
zines to* the dye industry Avas instanced later by 
the discovery of the tartrazins. The constitutions 
of rosai'ilino and fuchsine wore cleared up by his 
work oh hydrazine compounds, thus leading to 
industrial progress in the triphenylmethane wuios 
of (lyes. Fischer first established direct contact 
with industry in connexion with his AA'ell-knoAArn 
AA'ork on the sugars^for he required so much acrolein 
for the synthesis of the acroses that he Avas forced 
to use a large-scale plant placed at his disposal by 
the Hoc^hst dyeworks. His work on the purine 
group led to the cheap production of theobromine 
and theophylline. In conjunction AAuth Mering, he 
prepared veronal, the manufacture of which was 


taken up by the ER^erfeld and Hochst works, then 
aiphenylbarbituric* acid, and subs^uently adalin. 
Fischer shoAved how ♦bromine, iodine and arsenic 
could be incorporated Avith compounds of a non- 
toxic characWr, and, together with Mering, he 
discovered “ Sajodine,” the^ calcium salt of di- 
iodobehenic acid. His “ ElaVson ” acquired great 
importance in arfjjeno-therapy during the war. 
Immediately prior to the war Fischer was co- 
operating with Card in AAork connected with the 
treatment of cancer, to w'hich affliction he, by a 
tragic fate, succumbed. 

The “ Jnteressengerncinsche/t ” of the dye indus- 
try has decided to erect statues to the memory of 
Baeyer ;nid Fisther in Miinich and Berlin. 

Phosphate in the Pacific Islands. — A Memorandum 
presented to the New Zealand House of Represen- 
tatives states that on Nauru Island there are 
reserves of phosphate amounting to about 
100jPOO,(X)0 tons, sufficient to meet the world 
demands for 200 years. The deposits on Makatea 
Island are estimated at 30,000,000 tons, and, 
together with those on Ocean Island and Christmas 
Island, will probably be worked out within the 
present generation. Tho phosphate on Nauru 
Island is of the highest grade (85—86%), contains 
little rock, and is ea.sily mined. The average yearly 
production is 150,000 tons, which could be increased 
to 200,000 tons with i)res<:mt appliances. The New 
Zealand Board of Agriculture cormiders that it 
would hi' to the advantage of New Zealand if tho 
prof>osed agreement between tho British GoA'crn- 
inent and the Cov’crnments of Australia and JSoav' 
Zealand, for the administration of Nauru Island^ 
and for the distribution of the phosphate, be 
ratifii.'d. 

Other Pacific Islands containing deposits of 
phosphate of a varying degree of purity are Angaur 
Island, Surprise IslaiKl, Clipperton Island, Walpole 
l.sland, and Alalden Island. — (Bd. of Trade J., 
J>€C^ 18, 1919.) 


GOVERNMENT ORDERS AND NOTICES. 


EXPORT PROHIBITIONS. 

The Board of Trade (Licensing Section) has noti- 
fied the removal of the folloAving articles from Lists 
A or B of Prohibited Exports ; —Palm kernels, 
copra, groundnuts, palm-kcnicl oil, coconut oil, 
groundnut oil, cottonstved cake, and cottonseed 
meal. 

The Board of Trade ha.s is.su k 1 instrimtioiis 
(Cmd. 512, price Id.) regarding tho conditions 
under Avhich trade may l)e carried on with’ Ger- 
many, Turkey, Bulgaria, countries formerly in- 
cluded in the' Austro-Hungarian Empire, Norway, 
Sweden, Denmark, Holland, SAvitzerland, Poland, 
Finland, Ksthonia, Lottland, and Lithuania. 

Excout Credits Scheme. — Rumania has been 
added to the list of countries to which this scheme 
applies (this J., 1919, 339 r, 381 r). 

Industuiae Explosives.— The Open General 
Licence for the export of indu.strial expl(xsivc« and 
munitions for smooth-bore guns (tliis J ., 1919, 481 r) 
i has heon Avithdrawn, and another substituted 
I authorising exportation to: — British and French 
! Possessions nncl Protectorates, the United States, 

I South America, .Japan and Korea, Asiatic Russia;- 
: France, Belgium, wSpain, Portugal, Greece, I^»y» 

1 Serbia, Rumania, Norway, Sweden, Denmark, Hol- 
! land, and Switzerland. All destinations in the 
i Prohibited Areaa aro excepted, and for the^ an 
! export lioenee is required for all arm.s, ainnuinitions 
i and industrial explosives. 
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Caustic Soda Contjract. The Produce Brokers Co., 
V. Widcn7nanii, Broicher and Co., Ltd., 

and Others. • 

In the King’s Bench Division, on November 27, 
before Mr. Justice Roche, the Produce Brokers 
Co., Ltd., sought to recover damages against 
Wiaenmann, Broicher and Co., Ltd., Mr. P. D. 
Leake, accountant, and Cowan Bros., Ltd. (all of 
London), for all(‘go<l lu-each of a contract by which 
the plaintilFs sold to Widenmann, Broicher and Co^ 
JOG tons of American caustic soda (7(f~78,;,) at £45 
per ton, for delivery in New York. 

It was stated on behalf of the plaintifF.s that the 
original contract was with Widenmann, Broicher 
and Co., Ltd., and delivery was to be by Septeml>er 
30, 1918, In August, 1918, it was ordered that 
the business of Widenmann, Broicher and Co. in 
the United Kingdom should be wound up, and the 
second defendant, Mr. Ixiakc, was appointed to 
supervise the winding up. Mr. Leake sold the 
business to Cowan Bros,, and it was provided that 
the buyers should take over the liabilities of Widen- 
mann, Broicher and Co. After tho.se events the 
ilaintiffs asked each of the defendants to take de- 
ivery of the soda which was ready in warehouse in 
Now York, but they did not do so, and the plaintiffs 
had to sell against them, and in respect of the los.s 
they claimed £8047 damages. 

Mr. Justice Roche entered judgment in favour 
of thft plaintiffs against Widenmann, Broicher and 
Co. for .£8501 78. 7d., as claim and counterclaim 
with costs. He entered judgment in favour of Mr. 
Leake with costs and in favour of Cowan Bros., but 
without costs. The undertaking was given on 
behall of Cowan Bros, that they would not tako 
any stops to prevent the plaintiffs’ claim being 
satisfied out of the funds in the hands of the con- 
troller. Liberty wa.s given to apply to the judge in 
regard to any future third-party procecding.s. 

On January 12, 1920, thinl-party proci^c'dings 
were brought by Mcs.si.s. Widenmann, Broicher and 
Co. against Me.Hsns. Cowan Bros, to rreover an in- 
demnity in l espcct of the sum awarded to them and 
costs, .LU<’s,sr,s, Cowan Bros, counter-claimed 
damages for breach of warranty in consideration of 
the sale by Leak(' on l)ehalf of Widenmann of the 
latter's business. When the purcli.i.se was nego- 
tiated thor(' was a visible profit for the year of 
£6,768, but Huhsciiuently it wa.s foLin<l that there 
ha<l been no profit at all, but a lt)ss. 

In the course of the i)ro(eedings it transpired 
that there had hi'en a big error in the balance-sheet, 
whereupon it wns agreed betwiMui the parties that 
there should be judgment for the defendant, with 
<;osts,*the amount payable to bo decided by the 
judge. It was also agreed that Mr. Leake had 
given no ivarranty when ho negotiated the sale of 
the business. 

His lordship sanctioned the agreement arriveil at. 

Allkokd Damage due to Picjtic Actd. Crow Nest 

Estate V. Brookes' Chemicals, JAd. 

The hearing of this action wa.s concluded in the 
High Court on December 11, bcTore Mr. Pollock, 
Official Referee. The plaintiffs dairned damages in 
respei't of injury to the estate by noxiou.s fumes .and 
pollution of a stream allegtHl to Ik? caused by the 
manufacture of picric acid at the defendants’ 
^’orks at Lightcliffe, near Halifax. Defendants ad- 
mitted that there was suh.stantial pollution of the 
stream at the date of the armistice, but contended 
that there no permanent damage, as claimed 
by the plaintiffs. Mr. Pollock held that the claim 
failed on the ground of permanent injury, and he I 
gave judgment for the defendants, with costs. ! 


REPOkT., 

• ' 

• VITAMINES.. 

Report on the Present State of Knowledge 

CONCERNING ACCESSORY FoOI) FACTORS (VlTA- 
MiNEs). Medical Research Committee, Special 
Report Senes No. 38. {London: 11. M. Station- 
enj Office, 1919.) Price is. 6d. 

The report of tlie Joint Committee on Accessorjr 
Food Factor.s (Vitamiiics), appointed by the Medi- 
cal Research Committee and the Lister Institute, 
collects and brings up to date the existing know- 
ledge on the subject. The introductory chanter 
tells of the importance of these substances as rood 
con.slitiient.s, an importance out of all relation with 
the amounts in which they are normally consumed, 
suggesting tiiat they function rather as catalysts 
than a.s sources of energy. Three of them are 
clo.arly recognised, ea(.‘h having its ow'ii special 
function and distribution among foodstuffs. It is 
believed that they are formed only in the living 
ti.ssiies of plants, whence they pass to those of her- 
bivora, and tlieiuK? to those of carnivora. Sucoeed- 
ing cliajiters deal with the tw'o main experimental 
lim?s of attack* that have been made on the subject, 
the one line discovering the accx?ssory food factors 
as substances essential to the growth of young rats, 
and the other revealing them as substances, in the 
absence of which certain wtII dofineil diseases (“ de- 
ficioiKiy di.seases ”) develop in human l)eings or in 
animals. Tlu'.se two lines of ivsoar(‘h are more and 
more converging and on many points they have 
now inel. 

Dealing with the acco.ssory food factors as sub- 
stances necessary to growth, the first to formulate 
any such concept was Lunin in 1881 ; later Hopkins 
in 1906 made the same point, but it remained for 
American workers to carry out the bulk of tb^ 
work from this aspect. As a result of their activi- 
ties, two accessory growth factors were clearly de- 
fiiUHl, in the absence of either of which rats (.va.so 
to grow, d'.clino and die. The one, designated Fat 
Soluble A by McCollum, is associated with animal 
fats, particularly butter and codliver oil, but not 
with lard or vegeiable fats; it is also present in 
green leavevS and the embryos of seeds. Tiie second, 
Water 8olublo B, is associated with the embryo 
and bran of cereals,' the seeds of pulses, eggs, 
yoast, meat pd vegetables; it does not accompany 
the butter fraction of milk, but remains behind 
when the cream is removed. The Water Soluble B 
is resistant heat, only being destroyed slowly 
oven when heaUM under pres, sure at 122^0. for 2 
hours; the Fat Soluble A also appears to be resist- 
ant to heat in .some conditions, but evidence on this 
point st?(‘jMs scanty and conHicLing. 

In addition to these two, a third factor, the anti- 
scorbutic factor, is also now' recognised as neces- 
sary for the optimum growth of rats. Its existence 
was originally overlfioked by the workers on grow'th 
factors because it docs not scorn to be e.S8cntial to 
grow'th in rats. Careful experiment, however, 
show'8 that it is necessary for optimum growth. 

The second great lino of wmrk, dealing with th« 
accessory food factors as substances in whose ab- 
senoe the deficiency diseases develop, has eluci- 
dated the etiology of scurvy and beriberi gnd put 
them on a perfectly clear footing. Further, very 
recent work which is recorded in a much later seC" 
tion of the report, makes it clear that rickets is 
also a deficiency disease, due to the lack of a speci- 
fic accessory factor. 

^Ihe distribution of the anti beriberi and anti- 
scurvy accessory food factors (vitamines) and tl\eir 
whaviour tow’ards heat and certain reagents is 
fully out and discussed. VV’^hen th^e data are 
carefully’ examined and compared with similar data 
for the Fat Soluble A and the Water Soluble B 
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factors, it becomes apparent that the two lines of | These r^ults seem to correlate the disea^ with a 
research have met and that the Water Soluble B I ^low int^e of pptein of good biological value; 

identie|i.l. ! that is to say, pellagra seems to develop when the 


factor and the anta beriberi vitamine are 
The anti-scorbutic -factor and the Fat Soluble A 
factor, hfiwever. retain a perfectly clear and lep 
arate individuality. • | 

Very detailed experiments by Dclf are given i 
dealing with the resistance to heat of the anti-scor- i 
butic vitamine, which have practical importance in ! 
connexion with the cookii^ of foods. The be- 
haviour of the anti-soorbutic vitamine to heat has 
led Delf to make a very interesting tentative sug- 
gestion with regard to its composition; the co- 
efficient shown for its rate of destruction on heat- 
ing cabbage at various temperatures^ is so low as 
to suggest that it is not an onzymo-like or protein 
body, but some much simpler substance. 

Two large sections of the report are devoted to 
the application of the experimental work to the 
practical problems of human diets, one section deab 
ing solely with the nutrition of children. These 
chapters are jlerhaps the most interesting in the 
report, but they do not lend themselves to conden- 
sation in a short abstract. Numerous quotations 
from human experience show how old dietary 
puzzles resolve themselves in the light of the iK‘\y 
knowledge; how completely experim^jnt and experi- 
ence fit in and confirm one another; and how, as 
the fruit of experiment, the right remedy is dis- 
covered. The history of lime juice is a case in 
point (see this J., 1919, 351 a). • 

The section dealing with lhe»nutritiou of infants 
has much in it of prime importance. Breast ieed- 
ing is strongly urged, but it is pointed out that 
only if the mother herself is receiving a cUet suffi- 
cient in vitarnines, is she able to hand them on in 
sufficient (juantity to her child, so that the diet 
of nursing and pregnant mothers should be rich in 
vitarnines. The risks likely to be incurred from the 
titamiuo standpoint in bottle feeding a child, 
either with raw cow’s milk, oa* with heated or other- ; 
wise treated milk, or with proprietary foods is 
fully gone into, and important recommendations i 
for obviating *'thesc very r<’ul dangers aiu sc: out. j 
•From the medical and national standpoint the ; 
chapter which deals with rickets as a deficiency i 
disease is probably the most important in the whole j 
report. Experiments are detailed, the work of E. j 
Mellanby, in which typical rickets was producn^d iii | 
puppies bv l<^s,'diug on a (?let of separated milk, j 
white bread, linseed oil, yeasi, orange juice and i 
salt. On this diet puppies, taken from their ; 
mothet at 6 wcH'ks old and kept under laboratory 
conditions, could be relied upon to develop rickets 
within 6 weeks. Animal fats, some* vegetable lats 
and extractives, e.i/., meat and malt extrhete, were 
found to have a protective value, but no valim was 
found to attach to^iat simply as fat. 

The divstribution of the substance preventing 
rickets corresponds very clo.sely with that ot the 
Fat Soluble A accessory factor, and here again it 
seems possible that the two great lines ot research 
may meet and the identity of two more separately 
discovered dietary essentials be established. Con- 
firmatory is the experience of Hess and Unger, who 
distributed codliver oil among negro fumilioa in 
New Y(3rk, where 90 per cent, of the children even 
when breast-fed, is said to have rickets. After 4 
to 6 months, tho perc-entage of non rachitic chib 
dron was found to vary directly with tho amount oi 
codliver oil distributed. . j • i + 

The relation between defective teeth and rickets 
is shown to have been placed on an experiniental 
basis by May Mejlanby, and that between rickets 
and lowered resistance against infection has also 
been observed. ^ 

Finally the claim of pellagra to be considered as 
a deficiency disease is discussed, and the very in- 
teresting investigation of outbreaks of pellagra in 
Egypt, by W. H. Wilson, of Cairo, are summarised. 


intake of protein ‘containing certain essential 
amino acids falls below a certain minimum. 

The report closes with a short appendix, origi- 
nally published separately,^ in which are inVor- 
porated the committee’s recommendations for the 
application of tl^ knowledge to food relief in 
Ea mi no-stricken countries. This appendix includes 
a very valuable table of the distribution of tho 
acc-essory food factors among the common food- 
stuffs. 


TRADE NOTES. 


BHITLSH. 

Ceylon in 1918.— The trade of Ceylon during 1918 
was fairly satisfactory, though the volume was con- 
siderably less than in 1917, financial stringency, 
shortage of freight, and difficulties of exchange 
continuing, though in a less acute form. The total 
value of trade, exclusive of specie, in 1918, was * 
4,065i lakhs of rupees, as compared with 4,983J 
lakhs in 1917. Tho exports and imports for the 
year included the following (ewts.) : — 

Exports. — Rubber, ■113,393; coconut oil, 527,481; 
copra, 1,272,321; plumbago, .304,340; cacao, 79,025; 
eitronclla oil, 9,359; cardamoms, 3420. 

/niporCf.— Cement, 89,299; manure, 1,301,680; 
sugar, 414,989. . ^ 

The direction and source of the exports and im- 
ports, with their relative values, were as follows : — 


lirltiKh India 
lluriua 

Uidtc«l Kingdom 
Japan 

United Statca 


Exports to. 
JO 
002 
4472 
•61 
17-78 


Imports from. 
38-0*1 
19-51 
16-U 
5-14 
.3-17 


Freightage difficulties and the control of imports 
into the United States brought about an accumu- 
l.ation of stocks of rubber, the exports showing a 
decrease of 232,494 cwts. on those of the previous 
year. Tho area under rubber continues to expand, 
and approximately 255, OlX) acres is now under cul- 
tivation. 

The trade in coconuts and coconut products ('om- 
menced unfavourably, but a demand for copra m 
India, and extensive purchases of coconut oil by 
the Imperial Government effected an improvement, 
prices ruling very high towards the end of tho 
year. Crops were satisfactory on the whole. 

The possibilities of vanilla cultivation on a small 
scale are being investigated, and attention is being 
given to the prospect, of the successful cultivation 
of sisal and other fibres, . • n 

The manufacture and collection of salt is a itev- 

erument monopoly. A record yield ^^^obtained 
during the year, amounting to l,186,o24 cwts. 
Owing to slio'rtage of stocks it was found necessary 
to continue the importation of this commodity. 
Tho total stocks at the end of the year amounted to 

1»126,241 ewts. 1 , u lie 

Some beds of monazito sand have been dis- 

covered in Ceylon, and a special plant ^ ^ 
treatment of this sand was erected a^^ing 1918 at 
Bentota. The plant has worked 
20 tons of refined sand was awaitmg \ 

England. plumbago production, s®® 

Hep. — Amiuoi, No. 1007, Nov. 1919.) 

Cevlon Plumbago Situation.— At present there is no 
market for_ Ceylon .pluniba^ “"1 * ttiuf ‘^16. 


have been falling olf for some time 


tens *1917 27,000 tons; 1918, 15,400 tons; 
fr;fh»rot IW.’ 4 o6o tone. The bulk of three 
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quantities was taken by Groat Britain and the | 
United States, as the following Inures show: — 


COMPANY NEWS. 


Unit<Kl States. Great Britain. 

1917 77% • ... 15% 

1918 55% ... 41% 

1919 (half) ... 02% ... 32% 

The price, which rose ill 1910 as high as foOO per 
ton, now stands at lf85 to ^175, according to grade. 
As most of the mines are in the Ifands of natives of 
small means, the market conditions arc quickly re- 
flected by the mining returns; at the beginning of 
1919 there were only 203 mines, with 0433 men at 
work, while in 1917 there were 1288 iniiies, with 
19,912 men. The normal capacity of the Ceylon 
mines is about 30,000 tons.— (f7..S'. Cef.i. Kep., Nov. 
6, 1919.) 

Trade of East Africa (formerly German) in 1918— 
1919. — The Acting Administrator reports that 
owing to absence of ocean tonnage tiie import 
trad© into East Africa has bcfui re.strictcd to pur- 
chases in Zanzibar and llriti.sh East Africa. Export 
trade was confined mainly to sisal, bides and 
cotton. Exclusive of military supplies the imports 
were valued at Its. 15,1 16,097 (rupoo=ls. Id.), in- 
cluding kerosene, soap, and matches to the value , 
,of 118.729,224. The exports were valued at 
11s. 10, 507,627. The trade in dyed cottons is of 

some importance, and at present su})plics are do- ■ 
rived from the United Kingdom. F’ornierly the 
market was controllcHl by Holland. Soap was im- 
ported, principally from Zanzibar. Some progress 
has been made in the local manufacture of soap, 
but the quality docs not compare with that im- 
ported from Zanzibar. The main items of export 
ii%ro as follows: — Sisal, 7954 tons; cotton 
1,654,881 Ih, ; hides, 30,636 cuts.; copra, 48,790 
cwts. ; wax, 5375 cwts. ; ghcc, r)3.;'> cwts. ; ground- 
nuts, 17,598 cwts.; rubber. 3(17 cmIs. ; and skins. 
1120. ‘The exports of sisal wen* seriously atfc'cted 
by lack of ocean tonnage. Under normal con- 
ditions it is anticipated that the 1913 production of 
20,834 tons will 1 k^ exceeded. The exports of copra 
declined owing to local* military demands for oil, 
and to the establishment of a few small soap fac- 
tories. The t(‘rritory abounds in oleaginous pro- 
ducts awaiting exploitation. There are vast areas 
suitable for the cultivation of sisal, cotton, and 
rubber. The future trade of the region depends 
on its exports, facilities for transport between the 
various trade eentres, and direct transport com- 
munication with tho European markets.— (Bd of 
Trade J., Nov. 27, 1919.) 

FOKUKiN. i 

Hongkong Peanut Oil Trade.- A big boom in tb<‘ 
export of this oil^l^o the l%iited StaU's occurred dur- i 
mg August and September, 1919. The value of ex- 
ports Ilf August alone amounted to $805,000, or more i 
than three times that of the whole of 1918 Large 
quantities are available in t!ie Hongkong market ! 
as It not only draws its supplies locally, hut imports i 

largo quantities of nuts from China, India, and i 

also oil from North China. Tho oil from whatever 

source IS usually refined in Hongkong, the free fatty 

acids being reduced to not more than 2 per cent. 

The price at the height of the boom rose to about 
per cwt. ; previously, m April, it was only $131 
Both price and exports have begun to decline - 
chiefly owing to the rise in tlio silver exchangi- 
and at the middle of SeptomlxT $20 per cwt. was 
quoted. — (U.tS Coni. Rep., Nov. i, 1919.) 

Mannfaefure of Chemical Ferlllisers in Sicily.— 

Avv. Fihppo Lavelia, organi^T of co-operative 
associations in feicily, has formed a csimpany for 
scwntific development of farm lands and the niaini- 
lacture of chemical fertilisers on a large scale. The 
Italiana di Sconto gives financial support. 

Com, Rep., Nov, 15, 1919.) m 


• BRITISH CYANIDES CO,, LTD. 

Aai extraordinary meeting was Jield in London on 
January 21 to pasg a resolution to incl’eiise tlje 
capital of the company to £450,000 by the creation 
of 100,000 new shares of £1 each, 

111 moving the resolution the chairman, Mr, C. F. 
llow'sell, said that the additional capital was 
re<[uire<l to finance the rapid incren.se in the cum- 

{ lany’s busine.S8; tho factory at Poiies-lane wa-s to 
)e greatly extended and alterations effected at the 
Tat Bank works (near Birmingham). Mr. Kenneth 
M. ChaiK'o, managing director, referred to the 
remarkable revival in the chemical trade which 
ocenrre'd last autumn. 4’he company was nnpre- 
I pared for the Hood of ordeis which then poured in. 

' The pace at whi<h the company is developing is 
rather too rapid, a.s it throws a heavy strain on the 
.staff, already strained during tho war. When tho 
projected extensions have btvn completed the out- 
put of many of the company’s products should be 
doubled or trebled; meanwhile the full demands of 
customers (-annot be met. The policy of the board 
is to provide for all time ample and cheap supplies 
of the two raw materials which are the mainstay 
: of the buNiness-^-cyanogen and potash— the outlook 
lor both ot which is( xtremcly promising. The resolu- 
tion to increase the capital was carried unanimously. 

SULPHATE OF AMMONIA ASSOCIATION. 
The fifth annual refiort of the Sulphate of 
Ammonia Association for the year ended June 30, 
1919, wifs j)r(>sented at a meeting of subserihers 
h<4d on DeeemlH'r 18 last. It was antietoated by 
the chairman, in his address, that the Afsociatioii 
will h(5 transformcHl into the British Sulphate, of 
Ammonia Fi'deration, Ltd., by tlu' (ukI of February, 
the transtormation InMiig aeeomiianied hv an 
extension of operation^ During the year, 30,870 
tons of sulphate of ammonia was sold' for export, 
the total sum realised being £1,050,700. For agri- 
cultural piftposc‘,s, 269,000 tons was Suppliotl lor 
u.se in the United Kingdom. This reprt'Sents an 
increase in home eon, sumption of nearly 700 per cent, 
compared with pre-war di'liveries. ' Orders for 
2(K),000 tons are in hand for tho present sea.son. 
Propaganda work has Keen reorganised with the 
object of getting into direct touch with us many 
larmers as possible. A number of experimental 
plots has been laid out on a. 20-acro demonstration 
eiMitiv lu'ur Ormskirk. 4 he (luestion of autumn v 
spring manuriiig is being investigated by arrange- 
ment with a luiinher of agricultural collegers. Cereal 
and root crop competitions ar<‘ to bo organised in a 
numix'r of different areas. More rapid progress in 
!he production of neutral sulp^iato of ammonia 
IS desirable. The German claim to have produced 
synthetic uic'a is rccognisc'd as one which may have 
a lar-rea. hing eflVs t on the nitrogen problem*. The 
following table affords a comparison of tho extent 
to ivhieh sulphate of ammonia and nitrate of soda, 
rejipcctively, are u.sed for agricultural purpo,ses in 
(jrroat Britain 


I rnxlnrtlon 
suli)hatr of | 
ammonia ua KxiK)rt(!( 
sucli. 


Uacd for 
I home aKri- 
niltural pur- 
poftca. 
tons. 


Mtsatr of 
soda used for 
: home agrl- 
' cultural pur- 
1 poses, 
tons. 


: 824,700 

*40.000 i 

.‘tlS.UOO 

•')0,0(>0 j 

! 294,:t00 

*64.000 

i loo.:ioo 

ft4.000 

1 28.600 

2 : 14.000 

88.400 

209.000 


+ Of figures arc only rough est lmat««. 

In^cac^h fertiliser year,” commencing Juno 1 
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OFFICIAL TRADE INTELUG£NCE. 

{From the Board »f Trade Journal for January 8 
. - and 15.) • 

OPENINGS FOR BRITISH TRADE. 

The following inqiiiriea have been received at the 
l>epartment of Overseas Trade (Development and 
Intelligence), 35, Old Queen Street, London, 
S.W. 1, from firms, agents, or individuals who 
desire to represent XJ.K. manufacturers or ex- j 
porters of the gomls specifitnl. British firms may j 
obtain the names and addresses of the persons or i 
firms referred to by applying to the department ; 
mentioned and quoting the specific reference j 
number: — 

Locality of \ MATKltlALS. I Reference j 

firm or agent. i uura»>er. j 


« Italy Leather. Imiti^tlon leather, fine 

I varniahea 8S 

Spain . . j Clicmlcal fortiliHora 49 

Switzerland . . . Choraieala. dyes 51 

Algeria . , ' Alcohol, chemical manures . . Hd 

Morocco Sugar, pottery, tinplate . . . . H7 

.. Clear window glass . . . . 88 

Mexico : Heavy chemicals . dyes . • .. 54 

»uadc)r . . . . Drugs, paj^cr ! 92 

Hrltlsh India . . (talvanlaod barlccd wire, annealed 

wire . . . . . . . , ■ 24 

.. . . Chemicals : 58 

liritlsli West Indies Dyes, soap .. .. dl 

Canada .. Steel, borax glass, llUiarge,'*l<*ad ^ 

acetate, soda Asli, cyanide, 

zinc dust, bone ash, leather, 1 
chemical glassware and puree- ' 
lain . . . . . , . . 1 no 

, Chemicals, minerals .. * 02 

. , Oils, confectionery, druggists* 

sundries . . . . . . 0.'> 

.. . , 'I'lnplatc, sheet metals , . . . 07 

Paper . . . . . . . . *Ch 

,, Class bottles .. .. .. • 

• l’lio.s[)hntes . . . . f 

i'gypt i’a^K-r. glass, soap . . . . :u 

8oulh Afrieii . . Iron, steel, lii.f)late, galvanised 

iron, jiaints. varnishes . . ' 72 

Hclgiiini .. .. Leather of all kinds .. .. If? 

,, .. .. High 8p<'ed and tool at.eols, in- 

• (liisl rial oils. fK)tasli ,. ' 28 

.. Tibi)la(e, tin solder, ziiut sheets. 

galvanised iron . . . , 75 

France . , . . Iron and steel imis, .sl)i ets and 

plates , , . . . . , . : 41 

, . .. Clieniicals, tanning prfxlucts 42 

,, (Nantes’*.. Cement, cocoa, copra, fats, oils | 
etc., for soajj making, skins, . 
paper (goods in demand) •« ! 79 


• Tin* lligli Commis-^ioner for Canada, 19, Victoria Street. S.W 1. 
t The > 'atiadian fJoveniment Trade Commissioner, 72, Hasinglmll 
treet. K.C. 2. 

• 

IM.apkfts Socfiin. —A Cuiinriiau rompjuiy tlosiros 
lo gfl into toiK'fi uitl) T'.K. im])ort(‘r,s of asbestos 
rernent j)rodu(ts. lm)iiiri('s to the Canadian 
Government Tradi' C'ommisHionor. 

A firm in the British West Judies able to export 
eoeoa, eoeonut oil, copaiba oil, vanilla, etc,, wishes 
to get into touch with iinporter.s in the T.K. [31. J 

A firm in Belgium drsiros to get into touch with 
II. K. importers of old niota). [75. | 

• TARIFF. CrSTO.MS. KXC18F. 

Aust !*(il la . — TJie import of stranded copper cable 
is prohibik'd ex<(>[)t under lieeneo a8 from 
December 20, 

The date of optnatioii of the eondition.s pro- 
scribed for the importation of rublK'i-eovererl wire 
has bocni further postponed until Aj)ril 1, 1920. 

Baltir Provinces.— lAvcncQs to export goods from 
Latvia will only bq granted to firms w ho import and 
sell to the (Tovernment or miiiiicipal authorities, or 
to co-operative societies, in return for payment'in 
Latvian money, an equivalent quantity of tho most 
indisiHmsable goods; all applications for export 
licencoH must be accompanied by certificates to this 
effect. 


I Belgium. — A circular relating to tte position 

[ ^with regard to Ci^toms restrictions and itho issue 
I *of licences has bein received, and the clausc^s so fai- 
ns they affect British trade are set out in the issue 
for January 8. 

Brazil. — The proposed tariff changes affecting 
[ iron and steel inanufattures, metalloids, mi.v'el- 
laneous metals, and scientiiMc instruments, may be 
seen at tho Department of Over.seas Tr.odo, 73, 
Basinghall Street, *E.C. 2. 

British India. — I'ho Collector of Customs is em- 
powered to take and pay for sample's of drugs or 
articlee of food for the purpose of examination. 

CzecliO'Slovak ia . — Among the articles tho import 
of which is entirely prohibited are coi'oa powder, 
chocolate, tiiAied and smoked fish, certain edible 
nuts, and spices. 

Among the articles that may be imported under 
certain conditions are olive oil, Dutch margarine, 
cocoa lieans, and cocoa butter. 

Fgypt. — The issue for January 8 gives the im- 
port tariff valuations of various metals with effect 
from Dec. 1, 1919, to Jan. 31, 1920. 

France, —Among the articles tho export and re- 
export of wliich are prohibited are animal fats 
other tlian fish oils, margarine, organic and 
< henii< ul manures, raw hones, oleaginous seetls and 
nuts, sugar, molasses, glucose, fixt^ vegetable oils, * 
<‘<lil)lc vegetable fats, natural phosphates of lime, 
bauxite, sulphate of ammonia, dephosphorisation 
slag, nitrates of Hoda and lime, soap (other than 
yiorfumery Koap), certain metal«, and iron ore. 
Tlu'se goo<ls, however, may bo sent in transit 
tlirough France to Swit/.criand, Italy, or Spain 
from the U.K. under the pink certificate “ S, 45B,’’ 

France. {Algeria). — A consumption tax of 320 
Irarics per kilo, has ))c<>n lovj<sl, as from Dec-emher 
29 last, upon .saccharin and otlier artificial sweeten- 
ing .siif)stan(('s. 

Gcrma/i//.— Among the go(xls the export of •which 
is forbidden without permission are food, fodder. 
s<xh1s, animal and vegetable fate and oils, artificial 
manures, skins, bides, leather, bone.s, glue, gelatin, 
iron, iron ore. iron alloys, manganese ore, paper, 
iiinbt'r, lim<*, plaster, cement, soda, potash, cauHtic 
{)otash, .sulphate of S(Kla, and certain pharma- 
ceutical products. 

Tho law relating to the payment of cn.stoms duties 
in gold canu' into force on .laniiary 1. 

(Ire.noda. — 1'lic export duties on cocoa, cotton 
s<H'd, nutmegs, and mace have Ixnm increixsod as 
from November 25, 1919. 

Italy. — Among the articles the export of which is 
subject to a certiticatc of cession of exchange arc 
citric acid, tannic arid, copyier sulphate, soap, 
candles, white paper, cement, earthenware, anci 
certain kinds of glass. 

Nigeria . — Among the articles f^pon which the 
im[)ort duties have recently boon clmng'^ arc 
.•ilcoholic beverages, gunpowder, lead, inakhas, 
petrol, and soap. The import duty on kcrosc'nc 
and all other lamp oils is fixed at 3d. per imperial 
gallon. 

The export duties on palm kernels, palm oil, and 
groundnuts have l)een raised. 

A'aman/ff,— The |)re-war tariff is, with some ex- 
ceptions, still in force. 

*Sf. I'lnrent . — Tlie export duties on cotton, 
<f)tton stx'd, arrowroot, starch (other than arrow- 
root), eoeoa, sugar, syrup, and rum have been 
ainondcd as from Nova'inher 2, 1919. 

Sirifzerland . — The export of, infer alia, hoer. 
wines, aleolnil, and animal wa.ste, extract and 
tahlois of rennet is jiow covered by general export 
licence. 

J^rugiiay . — A copy of tho law whereby eert-ain 
building materials are perniitle<l to l)e imported 
duty fre<? may bo st'en at tho Department of Over- 
seas Trade, 35, 6ld Queen Street, S.W. 1. 
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Alcohol: Its Phoduction, PiiopKiiTifis, Chemistry, 
AND Industrial Applications. By C. Smmonds. 

^Tp. xar.+574. {London: Macmillan and Co., 
Ltd., 1919 .) Pricf 215 . net. 

The appearance of a compjeheiiHive work on 
alcohol by a British author supplies a long-felt 
want. The brewing industry is well served with 
lext-books, but reliable inforin.ation on the distiiln 
tion and technology of alcohol in this country and 
on the evolution of ^e present system of Excise 
Regulations and procedure has hitherto been some 
what scattered and ina{'wssible. 

In this country the technolo©’ of alcohol stands 
on a somewhat different footing from that 
obtaining on the Continent and in America, both 
as regards the raw' materials used and also, to 
some extent, the character and uses of the finislied 
products. On the Continent the distilling industry 
has boon fostered and subsidised for many years, 
and tho consequent increase in the cultivation of 
potatoes has bemi attended with marked benefits 
to agriculture in general. In Croat Britain petrol 
and benzol, as source.s of motive pow'er, have 
hitherto held tho field on account of their rclutiye 
cheapness, although tho prodintion of .synthetic 
alcohol from calcium carbide and from coke oven 
gas bids fair to assume noteworthy proportions in 
the not far distant future, and we are eviilently 
approaching a period of keen, competition Ix'tween 
the existing available sources of energy, in which 
aloolfol will play an increasingly important part, 
SThe eventual exhaustion of the world’s 8upplie.s of 
coal and mineral oil may well have the clfect of 
stimulating the development of the agricultural 
resources of tropical countries, which shouhl Ik» 
capable of furnishing an almost inexhaustible 
supply of ferincntation alcohol. Tho author is 
fully alive to the po.ssihilitics of tho future, and the 
chapter on .alcohol as a source ,of light, heat and 
motive pow'er is an inhu’csting feature of the book. 

After a short historical account of alcohol and 
tho development of modern views on fermentation, 
a chapter is devoted to an outline of the technical 
production of ethyl alcohol. The cliief raw’ 
materials, the eiizyme.s of malt and yca.s't, the 
dilfercnt typc.s of yeast and their relative impor- 
tance in brewery and distillery practice, and the 
chief aiiiyl.ist'-prodiicing moulds arc fully treated. 

Tho section on maxhiug and fei mentation 
contains a remme of tho work of Harden and 
Fernbaeh on tho mechanism of alcoholic fermenta- 
tion and a useful accotint of tho “ amylo ” proce.ss. 
A curious unomalv still exists in C/Oiinexion with 
the introductiofi of this proce.ss into Great Britain. 
It isR statutory requirement that the gravity of 
distillers’ wort before distillation shall be 
ascertained by means of the saccharometc'r, a 
procedure which is impracticable in the “ amylo ” 
process. It is to be hoped that some means will be 
round of removing an obstacle which in the 
author’s words “ impedes progress,” and which 
discourages research in a must promising field. 

A short but concise account of the distillation 
and rectification of alcohol is followed by mdians 
on the production of alcohol from wood and other 
oellulosic materials, including sulphite waste 
liquor, on synthetic alcohol from acetylene and on 
statistics as to the production of alcohol in 
different countries 

In chapters IV. to VI. the ehemistry and physics 
of methyl and ethyl alcohols are dealt with in 
considerable detail. The separation of these 
alcohols from one another and from other organic 
liquids and their estimation under varying 
conditions present analytical problems often of 
considerable difi[iculty, and a selection of methods 
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is given* which should be of great value to th^ 
analyst. 

•A separate chapter is devotpd to alcoholometrv 
in^ which, as might be expected in a work 
emanating from Hio GovernnioiH Laboratory,,, a 
great deal of valutiblo information is to be found 
regarding proof spirit and tho use of Sikes’ 
li 3 'dromcter. Tho alcohol tables on pp. 237 — 25T 
are considerably more extensive than those usually 
met w ith in reference books on this subject. 

Industrial alcohol and its technical applications 
are dealt with in chapters ‘ VIII. and IX. The 
field of industrial alcohol is a large one, and it ia 
obviously difficult in the compass of a single 
volume to give more than a general outline of the 
various processes and manufactures in which 
alcohol plays an important part. During the war 
the demand for alcohol in ithe manufacture of 
explosives increased to an enormous extent, to say 
nothing of the immense scale upon which, towards 
the close of hostilitie.s, mustard gas ” was being 
prepared from alcohol derived ethylene. The 
author has however, perhaps wisely, omitted any 
detailed accounts or exceptional developments 
croateil solely by war conditions and has confin^ 
himself to jv discussion of tho more pacific uses 
of industrial lilcohol. 

In the chapter on spirituous beverages, the 
relative advantages and defects of the Allen- 
Marquardt, Beckmann, Government Laboratory 
and other iiiethods of estimating higher alcohols 
are fully discussed. * This chapter contains a useful 
section on the composition and analysis of wines, 
a branch of analysis which, although highly 
developed in France, has perhaps naturally 
attracted but little attention in this country. 
The outline given of the main principles an,d 
methods used by French chemists will bo welcomed 
by those who may be called upon to undertake 
detailed examinations of foreign wines. 

The book concludes with a chapter on tho 
physiological effects of alcohol, in which tho 
.author acknowledges his indebtednes.s to tho recent 
adniirablc^^ report of the A(^visor^v Commiittee 
appointed by the Central ContTol Board (Liquor 
Traffic). 

A useful bibliography and indexes of names and 
subjects are appended. 

Tho author has arranged, in concise and readable 
form, a large amount of useful information 
bearing upon every aspect of the alcohol industry. 
The book cannot Liil to commend itself to a ]targe 
circle of readers, and may very well rank as a 
standard work on the subject. 


G. W. Monier-Williams. 
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THE ROLE OF FATTY ACIDS IN 
. LUBRICATION 


Hitherto, free fatty ocida in lubricants have been 
judged mainly by the injurious effects which they 
are capable of causing, and their presence has come 
t<^ be regarded as wholly objectionable; but Messrs. 
Wells and Southcoinlie, in their interesting com- 
munication to the London Section on February 2, 
now show that, in strictly limited amount, tree 
fatty a<‘ids are capable of greatly improving tlie 
friction-reducing values of mineral oils, and that 
the imiirovement in “oiliness” or lubricating 
l>ower of a mineral oil, caused by mixing with it a 
fixej,! oil, is due far more to the small quantity of 
,free fatty acid vontained in, the fixed oil than to 
the neutral glyceride. 

Some figures quoted by Afr. ^rchbntt in the dis- 
cusion illustrate this point very forcibly. Tn some 
experiments made with a Thurston machine under 
conditions of vepy low spee<l and bigli pressure, so 
as to ensure a certain amount of solid friction 
between the Waring and the journal, it was found 
that ()‘5 per cent, of rajK? oil fatty acid« added to a 
mineral oil reduced the frictiAn coefficient from 
0'(K)6(3 to 0’()()49, whilst nearly 00 per cent, of 
neutral glyt'eride of th(‘ same rape oil was required 
to prcMluce the same effei t. It appears, therefore, 
that this discovery affords the means of diverting 
to otlier more useful purposes the gri'nter part of 
saponifiable oils and fats which are to-day u.sed 
for blending with mineral oils, and of employing 
in their stead a very much smaller proportion of 
free fatty acid. 

The authors* theory that the action of*the fatty 
acid is due to the fact that the interfacial tension 
between oil and water and between oil and mercury 
is greatly lowered by the addition of fatty acid to 
a mineral oil met with a g(X>d de;il of criticism, 
and it was [cjinted out th*at, although neutral 
rai>e oil added to mineral oil greatly rtMlmed 
the frq tion cirnfficient, the iiiler-facial tension 
lietween neutral rape oil and water was 
lUNirly as high as that between mineral oil and 
water. In the lubrication of a .shaft or journal 
running at a fairly high spe<‘d and under moderate 
pressure, the heariiiAi; is separated from the journal 
by a film of oil, and the friction is solely due to the 
viscosity of the lubricant. That property of a lubri- 
cant which is not viscosity and is termed “ oili- 
iioss ” only becomes important when the conditions 
are such that solid or “contact” friction occurs, 
and air recent work fwiints to the fact that it is tlie 
chemically reactive and iinsaturn(e<i constituents 
of lubricants which promote “ oiliness,” and that 
they do so by entering into physico-chemieal iiiiion 
with the solid faies lubricated, forming new com- 
po.site surfaces with lower surface energy and 
opposing loss resistance to shear than the unlubri- 
ented surfai'os. The great activity of free fatty 
acids i.s quite in accordance with this theory. 

Messrs. Wells, Southcomhc and Archbutt are to l*>e 
congTutulated on lunving made uu important 
addition to our knowledge of lubrication. 


* THE CHEM?CAL INDUSTRY* OF 
GERMANY.* 

IMPRESSIONS AND REFLECTIONS ARISING 
FROM A RECENT VISIT OF INSPECTION 
OF CHEMICAL WORKS IN THE 
RHINE AREA. 


I E. V. EVANS. 

I Many of us have liad the opportunity as chomista 
i of visiting Gorman chemical works from linn* to 
i time, but in the majority of thses wc have gone as 
j experts upon aaparticular matter, and throughout 
, have dealt only with the subject under invest iga 
tioii. Few chemists, however, have had the 
i opportunity of inspecting at their own choiei' any 
of the chemical works to he found on the IMiiiwy 
or have been eiiabh'd to take part in a visit ol 
inspection wliich included the works of Raver tV' 
Co. at Leverkusen, Meister, Lueius A- Briining til 
I Hoehst, the “ Badisclie ” at Ludwigshafen and 
; Oppau, Griosheim IClektron, and some smalbw 
i works sm h as those of Basting tit lindwigshiifen. 
i A fairly complete iiis[)ection of these works 
j would have taken months if not years, hut it wtis 
i only possible U» ilevote tivo or thri'c weeks to this 
; task. Under siuh < ircumstanees only a eoinjire 
hensive bird’s eye view of the Rhineland indus 
; tries en tiKts.se eould he obtained, Jiut tin* <‘X- 
' perierice thus gained was in its way unique, lor 
the spocitdist referred to above was able only 
oeeasiouidly to see just one corner of the indnirry. 

1 Not only \v<*re these im})ressi()n.s ohttiiiied through i 
1 visits to works, Init they w<‘re also suppleuuuited 
by fre<|uent conversation with directors of tlie Ger 
' man uiuK*rtakiiigs and with members of tlu‘ 

I economie sections rcpix'scnting British and Fivnch 
authorities. 

The outstanding impression gained during tin* 

: visit was that of a huge and highly efficient organi- 
i sation temporarily paralysed. The works weri' 
scHUi lying praetically stagnant hut in an exe<vd 
ingly good state of repair, everything ready (‘Xiept 
the raw’ mattuial and available men to rlo a reason 
able day’.s work, directors with time hanging oii 
their hands, research and control laboratories half 
empty, the ehemists liaving returned temporarily 
i to their prof<‘ssors to continue some form of ro- 
; search work. The latent iiotentiali ties of sueh an 
organisation r-an only tx' lully appreciated by an 
: actual inspe<‘tion of tlii'so idle plants, and when 
eonsideratioii is given to the special facilities 
afforded to tho indusitrY owing to its situation on 
the hanks of the Rhino, it is realised that the pro 
: »v.‘nee of such an immense potentially in the world 
cannot be ignored. 1 do not w ant to he pessiijiist ie 
or in the least to decry 'the effort that has hivn 
made in Britain for the resuscitation of the organii- 
{ ehemieal industry: neither have 1 been made so 
• di 7 . 7 .y hy a rapid flight through the (iermaii Bhine- 
! land that it has bcui impossible to find sanity 
again. I wish 'to plaw* facts Indore you whiili 
I must bo taken into account. Once British chemists 
de<’ide definitely to fact' these facts, then I know 
pe/fectly well that we have nothing to fear. 

The industry in Germany is an immense and ex 
I eeediiigly efficient machine; it has had national 
: support behind it, from the Government and th<> 

I banks; it has been fostered as a now-horn babe of 
i royal blood. The Universities and teehnnlogi(.al 
j schools have given a sound training to the young 
j men, the ehemieal industry has kept in the dosi st 
I touch with the Universities, chemists have been 
j created in .such number that the proews of expand 

I • Paporn read liofore tlie London ScM'tlon on Jainiiir>’ C. 
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ing thociiidustry bwn greatly facilitated. Jt 
may bo said that the cliemica% industry in O’er* 
many has hwn fosbt'rod with, a pride e(jual to that 
of our own Khiphuilding industry. It is not sur 
prising therefoio that the (jlerman has chosen such 
a 7ini(|ue .spot as the Hhine, whicli, jipart from lie* 
facilities which have* been given to it by man, 
setuus to be particularly suite<l for the, development 
of a chemical indu.stry. '1 he ^•^ver it.>«*lf, in .iddi 
lion to being a source of water supply, piaividcs 
I be direct means of transit both for the raw 
materials imporU'd agd the finished prodm ts 
di'spjutehed for <'xport, while the tribulariis bring 
from tlu‘ v.-illeys nufny of the raw materials so 
e.ssential to IIm' industry. Kurtln't the region is 
pr<jvid('d with Jin <'xcelli nt railway service, unham 
pered by uniicct'ssary restrictions, which connects 
up by means of its branches the manufacturing 
ccnti'cs with tin' ?iver, and in fact with tlu* whole 
(►f (lermariy. The industry is, moreoyer, supplie<l 
<'lfici<'utly and ('((jnomicall v \\ith j)oW('r, as the j)re' 
seuce of brown coal in the adja«'enl regions ha.s led 
to the ('stablis)imenl. of large (‘h'ctrie power in- 
stall.Mtious which dcliyer j)owcr to th<‘ lu'ighhour 
ing works a,t ;i. remarkably low figure, finally the 
works situated near tlu^ foot-hills posse.ss the addi 
tioiial advantage of being able to draw upon an 
inexhaustible supply of .soft water from the under- 
ground streams. It is all thcsi' n'gioiial facilities 
which initially ])Iace tlu' chemical industry in a 
distinctly advantageous [)()sition. 

f feel that this is but a. very ( ursory treatment 
of so important a mailer as tbc natural and ae 
<Hiii^‘d faciliti^'s of tlie llhiiielaml industry. I 
• should like to take the op|)ortunily of urging you 
to read Avith enre the lleport of the Cbemical Sfis 
sion to (hu’inaiiy prepared by the Asso( i.ati«jn of 
Ihitish (’liemieal Af-imifaciuis ’ •. I Imve lu'eri 
placK'd in ;i vt'cy favouralde position lo know how 
assiduously the meuihc'rs of that mission worked to 
convey their impre.ssions to the iJritish eln'tiiist. 

()ne of the nu'iiilters, Afr. J. Allan, the ehairmari 
of the' liivevpool S('etion of this Soeiet.v, has 
stated tliat i?i hi,« oj>in,ion tin* strength of the (ier 
man industry may Ix' a.ttrihuted to the scientifn 
control of t^’ory department of htisines.s activity, 
and to the courage and breadth of outbxfic dis 
playisi by tho.se in comm.aiid. lie eonNiders flnit 
(Jermany posse, s.sc's no .seciad-s in tin* manufacture 
of inorganic prorlucts exc'ept in ;i few- instances 
(and here I think he refers iiartieularly tothomanu- 
faduro of syntlietie ammonia by the Haber pro- 
Ce.ss) wliieh would eiiiitle lier to world supremaev. 
whilst he states that some of the proees.ses ili- 
speeted compare unfavourably with thos<> o|)era,i<‘d 
in fJreat Britain. Tlk‘ latter statement, however, 
eiiiinot he api^<i(‘d to the British organic ihcmical 
indi^stry, hut I too agree Moat evm in this branch 
of manufaetui-e the jirnccsses u.s<'d do not appear 
to he ha.sed on unique la'j'etioris. \ h;n'e visit'd 
proce.ss after proce.ss for the manufacture of or- 
ganic products, hilt tiave not s<'eu one based on a 
chemical reaction unknown to me. I ^juit Ihtc 
to emphasi.se the point that the (owman e li.-mieal , 
industry dix's not appear to utilise iini(|Ue chemieal 
reactions, hut only those whieh havi' resiilte'd from 
a careful .stdes lion of a. number of po.'^sible. la- 
action.s avcII known to the academic' chemist. 

The outstanding feature in pro.-<>ss design is the 
immaculate (are given to the sel 'ction of a process ' 
which entails a miuinuim number of operations, 
whilst such factors as the ( onservation of hi>di 
yield and the highest possible degras* of purity of 
the product together with the nltimatc cost of 
manjifactnrc are studied cxhaustivclv. 1 know 
these are the underlying principles studied ; 
throughout tho world, but it appears to me that 
they play a more important part in the e-stab ' 
Iishment of the industry in Gerlnan,^ than els«v j 


wliero, f t« strong position is not accounted for by 
: witchcraft, but results from ^tho complete coi- 
lifboration of chemist, physicist, engineer, and 
' coiiimercial director. In many of tho more efficient 
British works all^these points are brought simi- 
larly into evidence, especially in those cases where 
tdlicient chemists and engineers have devoted much 
time and oncrg.v to a particular process. 

I should like to suggest that there is something 
nhout tho (Jerman temperament which allows it to 
he specially adaptable to spnd(A work. In this coim- 
try the field of specialisation of the chemist appears 
to oov(‘r a much wider range than is the case with 
flu' (h'lruan chemist. Tho wealth of detail that is 
worked out for each proce.ss in Gorman factories, 
whether it lie tho fractionation of naphtha or tho 
manufacture of synthetic! indigo, retpiires the 
drudgery tha.t atipears to be .so ably supplied by tlm 
(jlormati. One Obfrcheiniker had manufactured 
benzyl alcohol, henzaldehyde and benzoic acid ever 
since leaving tho university, and in company with 
iH'iizaldehyde and its cTeriva lives his hair and bearcl 
had Ix'coino qiiito white with age. In his spare 
time this man, haying been thoroughly trained, 
kept in touch W'itli the geiiernl advances in 
chemistry. He possessed a control and re.seanh 
laboratory, ahd when questionod as to the nature 
of the research conducted, his reply w'as “benzyl 
alcolud. bt'iizaldehyde, and benzoic acid, their 
manufacture and ajiplieatinn,’’ Here is the 
whole tab* ('.f the Gorman si)irit, and although it 
is not to Im' admiro^d, yet it is a quality we are up 
against. 

This “ Oberchomiker’s ” kingdom w'as in this 
sphere *of chemistry, and it was the general prac- 
tice for the (liroctorate to decide according to his 
recommendation. 

Such work, as you know, in this country i.s often 
rclegat(*d to a foreman, and it would be one of the 
dutie.s of ari overwvorked director or chief chemist 
to maintain a. guiiii'iig ey(» on the henzaldehyde 
plant. It was .surpri.sing to learn how little is 
known by tin* chemist <*ngaged on any one par- 
ticular jAo(x>ss of what is going onTn other parts 
of tlu> work.s, whilst it w-as just as siii'prisinj^* to 
realise tho d<^gr<X" of exfuu’tiu^s pexxseKsed by each 
OlKocheniiker. One of the directors stateil that 
he had sp('nt many month.s on a certain process 
which had given tho^Ohcrchrmiker of the proc<!S.s 
too difficult a problem. This director being respon- 
sible to the hoard for a .stu’ies of similar proc<*sscs 
had relegated a portion of his duties to another 
ill order to Avork out the problem. 

Another director had per.sonally dealt Avith the 
manufacture of sulphuric,' acid from g,vpsum, and 
he had apparently done nothing else for yeans. 
When it was suggested that this process had been 
evolvtvl only for tho purpose (K relieving Germany 
from the temporary difficulty of obtaining pyrites 
or othi'r sourte of sulphur, he emphaticalTy .stated 
that th(‘re should Ih' a much larger future for 
this process than the pn sent cost sheets showed 
owing to the fact that tho reduction mass resulting 
irom roasting gypsum with low quality fuel w'as 
most eag(‘ily sought for by cement manufaMurers. 
ft Avas this Avhich in his opinion det(‘rmined the 
ill lure of tlu' procc'ss. 

Great car<‘ Has been taken to maintain a high 
standaril of uxtrole among all Avorkors. / 

Another point nl the utmost importance Avhich 
afFec-ts the [udsfx'iity of th‘> («erman industry is 
doubtless Mu’ tact that oiigimAers have found it 
Avorth their Av bile to cater for the chemical indus- 
try. Ibis in my opinion is one of the most im- 
portant assets poHHOKstHl by Germany at the pro- 
w'ut moment. Knutnels, acid-resisting cements, 
hitration materials and alloys, have been studied 
very carefully by the engino<‘r and chemist iu col- 
laboration . The problem before this country at 
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the moment is not onjy the capture of theprganio 
chemical industry, but the adaptation of engineer- 
ing to the requirements of the industry. This i^ 
no small question and will require a considerabls 
amount of. effort. • In most of the eecond-rafe 
cheftiical works which I have seen in this country, j 
the state of affairs os regards the engineering side j 
is too disgraceful to warrant detailed description, i 
The difficulty arises largely from the fact that the | 
engineering aspect of the question is frequently | 
left to a foreman fitter, and he is only able to ' 
supply what the engineering firms in this country ; 
have specialised in. | 

'There are, however many indications of the j 
existence of the will to improve matters in this i 
respect, and the creation of the Chemical Engin- I 
eering Group of this Society is a healthy sign. The j 
reading of papers, though of extreme value, is, j 
however, only work of propaganda, and no time ; 
should be lost in, setting our house in order, for 1 
the progress of chemical industry at the present ' 
moment is sadly hampered by the difficulties of j 
obtaining plant and apparatus. This is due to a 1 
complication of circumstances in which labour 
plays no small part, but it must always be remem- 
bered that in pre-war days wo often obtained ap- 
paratus from Germany. I must ponfcM that 
although orders for plant were placed in this 
kingdom, my reference books for the design of 
plant were largely the catalogues of the chemical 
engineering firms of Germany. , 

The large output that has boon .attained by many 
of the German installations is another factor which 
must he taken into account, as the effect of mass 
production on the reduction of working cos^s is a 
very material one. The ammonia oxidation plant 
at Hdchst is capable of manufacturing the nitric 
acid (yjui valent of 10,000 tons of sodium nitrate 
monthly, and Ls so wonderfully designe^i that the 
wly)1e plant is operated by one man. The output 
of oleum at the Dormagen plapt is 100 t<m8 daily, 
of caustic soda at the Hbrast plant 70 tons daily, 
w'hilst at Knapsack 300 tons' of calciuni carbide 
may l>6 producxjd per day. ^ 

Ii\ all these matters it is farthest from my wish 
to present to you tho. German bogey which, in the 
chemical industry at least, is almost done to death. 
The British prganic industry is sometimes con- | 
siderod to have had five years start, but you know i 
perfectly well that nothing tho sort has hap- j 
pened. We have been busy at war, and there has j 
been a shortage not only of material for construe- ' 
tion, arvd labour to carry on work, but the | 
chemicals reciuirod for the manufacture of dyes 
have themselves had to be diverted tho more 
urgent preparation of explosives. It is probable 
ihat W'O are doing very w^cll under the circum- 
stances, but wo should not delude ouriselves into 
the belief that there is a smooth journey in the : 
future. I have seen in Germany the value of the I 
organised effort of a great body of men possessing 
sound si.ientific training. It has taken Germany 
10 to 50 years to create this body of scientific 
workers and to build their industry. The position , 
today i^ that although plant has been kept iu a ’ 
state of good repair, tho shortage of raw materials, 
the want of men and many other causes due to the 
w'ar account for the fact that little progreSvS is , 
being made. 

An aspdet of the dye question which appears to : 
present dilficulty lies in the fact that altliough | 
there exists in Germany an organisation capable j 
of producing 80 per cent, of the world’s prewar 
rofjuiremente of dyestuffs, yet Britain, America, 
Switeorland, and ov^n Franco have made and are 
making elaborate extensions in order not only to* 
become Self-supporting, but to crentt^ if possible a 
large export business. Manufacturers agree that 
in the case of a great niimbcr of proaucts the 


question of mass production is an all important 
ope, and if for no otker reason than this, an*export 
business frequently* becomes necessary to countries 
possessing small home* consumption. Even should 
the efforts of all these countries be sucocssful it is 
quite a question whether the world’s requirements 
will not bo largely oyer-supplied, and there will 
then result that inevitable attainment of equili- 
brium which has suqh drastic effects upon the less 
fortunate members of the industry. Moreover, it 
is not to be expected that Germany will lie quietly 
aside whilst this equilibrium is being attained. 

Further it must be borne in mind that the erec- 
tion of plant in these times Requires capital ex- 
penditure throe or four times as large as that in 
the years when* such an institution as Bayer of 
Leverkusen was developed. It must also be re- 
mem^red that tho capital of Bayer and of most 
largo German undertakings is largely written 
down. Again, tho importation of German pro- 
ducts is greatly favoured by the present low value 
of the mark iu this and other countries. 

It would appear to stand to reason therefore 
that even assuming it is in the interest of world 
progress that in the countries mentioned above 
[ groat extensions of plant should be effected, it is 
certain that some form of protection must bo . 
given to manufacturers in this country to prevent 
ruthless importation. In Great Britain the pros- 
perity of the large textile industry is materially 
dependent upon an adequate supply of colouring 
matters, and it is only natural that the dye^users 
should have been given facilities to import fthe 
dyestuffs so urgently required for the maintenance 
of their business. In this connexion it is ifell 
known 'that Switzerland has rendered most valu- * 
able service. 

It is regrettable that the public appears to con- 
nect with the protection of a key industry those 
vexatious questions of tariff reform and free traVle. 
The temporary fostering of an industry falls under 
an entirely different category. In 1918 the Board 
of Trade created the Trade and Licensing Coin- 
mittcKi for the purpose of preventing the importa- 
tion, of dyestuffs, if such could Im made in this 
country in the quantity and of a quality that 
would satisfy tho dyo-user. This Committee con- 
sisted of a few experts who gave a con.siderablo 
amount of their valuable time, and work<?d most 
assiduously — for the ('omniittw met about once 
weekly in Manchester. It is no simple matter to 
dilfercutiate l)etw’eeii the multitudinous names 
under which dyestuffs appear. Not only is the 
nomenclature exce(?dingly complicated, but tho 
question of quality is of immense importance, and 
it would appear that the names given to modern 
products do not always convoy to ^he dye-users 
what those names may have meant in 1913. In my 
opinion, a licensing system is the very way to pro- 
tect the infant dye industry, and at the same time 
to satisfy the dyc^ustm — a most important man in 
this country — but it niu.st be realised by tho Gov- 
('rnnient that to do this effectively requires a well- 
organised and comprehoasive department manne<l 
not only by adequate jidministrativo staff but also 
by chemists and analysts capable of computing the 
constitution of dyestuffs, of adjudging their rela- 
tive •values, and of comparing tho homo-produced 
colours with ithose imported. Such a scheme may 
.seem to be elaborate, but past experience has show n 
that a large machine will be necessary to deal with 
this question. Tho members of the Trade and 
Licensing Committee have done their utmost and 
are worthy of considerable praise, but the present 
system has broken down hopelessly owing to the 
inordinate amount of work required to carry out 
the task adequately. 

I would urge every member of tho Society to uso 
! such influence in his power to help tho Govern- 
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m^iit to formulate some meanu of fostering the 
organic chemical industry of* i^his country. The 
task before the chemist here is great enough, but 
the present international ’position renders his 
future success uncertain. The projected Imports 
^d Exports Regulation Bill was a complete failure. 
It 18 believed that thi» Government intends to legis- 
late for the benefit of the so-called key industries, 
buit this should be done expeditiously, for the risk 
of placing capital into the chemical industry at the 
present moment is so high that definite progress 
cannot bo expected in the near future. 

There is one final suggestion that I should like 
the opportunity of* presenting to you, and that 
relates to the fact that although itf's of iinportancie 
to he able to manufacture in this country colours 
alresvdy prcslucod in Germany, the real supremacy 
of British individuality will best be realised by the 
creation of specialities. For this the chemical in- 
dustry depends very largely upon the resources of 
the universities and technical schools which are i 
capable of undertaking the highest form of re- : 
search. If applitnl chemistry is to progress in ithe ! 
next 20 years proportionately to the achievements ! 
of the last 20 years in G<‘rmany and elsewhere, the 
whole face of ithe subject will be altered, and it is ' 
the nation which plays the most important rSle | 
in new achievements that will ultimately triumph, j 
The chemical industry is already manned with | 
staff able to reproduc-e processes in this country | 
which are not new to the world, but that industry i 
looks to the leaders of pure scienc’e to mark out the ; 
path of the future. ! 

I am afraid that notwithstanding the efforts that | 

« I have made to depiot an optimistic story, the fact j 
remains that it has not been possible to do this, I 
but in conclusion I should like to remind you of I 
Dr. Alfred Roe’s opinion of British charactorisitics [ 
wh|/ch are considered by him to he “ independence i 
of thought and action, great originality, pluck and ! 
perseverance, and that saving grace or common ' 
sense and level-head<xlue 6 a.” 


THE COLLECTIVE EFFORT OF GERMAN 
CHEMICAL INDILSTRY. 

G. 8. WALPOLE. 

The policy of combined effort, which forms such 
an outstanding feature of German cliemical indus- 
try, is but part and parcel of the policy of German 
industry as a whole. The nation exists e.ssontiaily 
as a manufacturing nation, and is organised to 
that end. The land on which a works is built, and 
the railway running into it, are obtained directly 
from the Gov^^rnment, and the Government expects 
good use to be made of both. The raw materials of 
maxiifacture are conveyed by rail straight into the 
works, and when the processes on them are finished 
they go out again by rail cither to another works 
^ bo further treated, or direct to the consumer. 
Ihe great advantages of such a system, working as 
it does smoothly and efficiently day in and day out 
are obvious, but its full significance can scarc-ely 


chemied industry do not outweigh all other con- 
siderations. 

c All this means that if the chemical manufacturer 
Mjishes to extend his plant, mddernise his processes, 
cheapen his cost of output, and improva his trans- 
port he has to face the leaseholder and his soli- 
citors, the landlord and his solicitors, tho surveyors 
for the solicitors of both, the borough surveyor, 
and the insurance guarantee of the shareholders; 
also, in many cases, the representatives of a river 
conservancy or harbour trust; then, again, tho 
local surveyor demands tho employment of an 
architect, and so on, so that it very often happens 
ill small works, at any rate, that developments are 
not made simply because of the delays and diffi- 
culties that these prolonged negotiations involve. 

I I have every reason to beliove that these processes 
I are very much simplified for the German indus- 
j triulist. and that the simplification is the outcome 
1 of oxocJlent staff work by somebody, somewhere. 

I Meeting the directors and staffs of those factories 
from day to day, one 20uld not bui be impressed by 
I the breadth of their scientific knowledge and the 
I minuteness of their acquaintance with the details 
: of their own industry. Their facilities for work 
j were exoellcuit — large, airy offices and laboratories, 

1 good libraries, etc., and, in fact, all the e<iuipmcnt 
I that makc.s life worth living to an educated man. 

I But, over and above all this, one wOvS particularly 
I struck by the wide knowlcnlgo of chemical plant 
1 possessed by the younger men. Speaking very 
i generally, a works^ohemist of thirty in England who 
I has earned his own living since he took his degree 
, has not held re.sponsible positions in many works, 
and hjs knowledge of plant is limited. This would 
not bo so under a system whereby technical men 
could preceded from one works to another to gain 
a vari^ experience. 

In the smaller German chemical works there is 
also evideneo that ihe chemist is well served by +he 
eiiginwr. In this cquntry a small works appears to 
.start in a very small way indeed by purchasing odd 
pieces of plant hero and there, then gradually ex- 
tending, Hs buildings and “ fe<‘ling its way.” One 
year it buys a lorry, and the next year a second 
boiler, and so on. Tho process adopted is usually 
one that is known to be worked already with profit 
elsewhere, and is run in competition. There are, 
of (X)urse, many small faetorie.s of this type in Ger- 
many, but in most c'S('h they are laid out in detail 
on paper in tho first iiistaiicx?, tho business policy of 
the company is arranged, sites are laid down, and 
transport conditions arranged at the verv outset. 
Then money is put up, a large share being generally 
held by soinfc bank, and tho work goes forward on 
definite lines — not to enable the undertaking to 
make a starty but to enable it to deliver certain 
quantities of goods on certain dates to certain 
specified customers. 

Success on these lines depends larg^ upon the 
^rvice of good chemical engineers. We have too 
fevv chemical engineers in this country, and we 
lack even .an aileqiiate supply of draughtsmen. 
Most plant is of iron or steel, and so can be ob- 


be realised Without actual observution'of the inanTe^ * ‘i* cheaply and promptly. German 

111 which chemical plant is handled ( lieniKul industry need fear no shortage of plant 

'' R can pay for it. English chemical in- 


Our methods are different. The land on which 
a works is built is not invariably freehold- the 
question of tho entry of a railway into the works 
IS not to be taken for granted; it is a matter which 
has to be settled between the works’ management 
and the railway company. The latter demands 
terms that ensure profit to itself in any event and 

of tho case. 

The Railway Sidings Act, 1 {> 06 , is never invoked. 
Moreover, the railway company demands that the 
works management shall satisfy all local authori- 
ties. Possibly most of us have discovered that in 
dealing with local authorities the requirements of 


i but cannot get it. 

I Ihc picture conjured up by Gorman chemical 
industry to^Jay is team work in its highest develop- 
I a cont^quenc© of this, one notices 

everywhere the most stringent economy of materials 
and men but tho most lavish expenditure of capital 
on plant designed to work with a minimum of 
attendance. It is aa rare to Aee a man shovelling 

fk ^ product; even calcium 

sulphate, the tangential blind alley, as it were, to 

J operations, is either 

ashed, dehydrated, and sold as gypsum, or, as at 
I^verkusen, it is mixed with sand and’ day and 
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converted to sulphuric acid and cement. Ibis may 
all be traced to th§ thoroughness with which the 
whole cycle of operati^ons is studied by the chemuft 
in the first instance, the sureness with which tile 
cheyiical ohgineer lays out eve|*y detail of the 
plant, and the experienced confidence of the banks. 
Plants are not put down piecemeal, haphazard, w ith 
a view to catch some temporary gain^ but as the 
essential part of a far-seeing policy which takes the 
world market as its main consideration. 

With regard to the chemists themselves, the 
situation is somewhat unique. There is a great 
over-production of aspirants to the profession both 
in this country and in Germany. In England it is 
said that, owing to the Government grant system, 
there will be double the normal output for at least 
three years, whereas the demand will probably not 
increase. These chemists are, of course, need^, 
but they will not be wanted. In Germany the 
over-production will be greater, so much so that the 
Bund angestellip,r Chemiker und Ingenieure has 
Circularised the students, urging them to choose 
some other profession. At the present time there 
are three big organisations whose main object is to 
further the interests of technology and industry : — 

(1) The Reich sverhand der deuiscfien Jndvstrifj 
a kind of federation of German industries whose 
main interest is the development of export trade. 
The federation of German chemical industries will 
naturally form part of this, 

(2) The Deutsclier Verband Teehni^ch-Wissen- 

M'liaftliche Vereine is a federatioh of societies, asso- 
ciations, and unions of technical men, which issues i 
lists of the names of its members, publishes an ex- j 
cellcnt handbok, but takes no direct pjrt in | 
organising industry. ! 

(3) The Reichxhuud Dntf taker Terhnische Bentf- 
stiindf. is a league of technical professional men, to 
which all kinds of technical and profe-ssional asse- ; 
cirftions subaoribe, including the two main b<xlie«, ] 
to W'hich are affiliaUxl the very numerous Bjiecial ; 
chemical societies. These two IxKlies are the i’erein j 
deutscher Cheviiker, which is the professional j 
organisation fo/ chemists, and the Bund K^ngetdell- ' 
ter ' Chemiker 'und Ingenieure , which includes j 
among its members the majority of the academically 
trainwl works chemists and engineers. As an i 
example of the n( tivities of the latter association, ! 
it may be m. ntioned that in September last it ! 
secured for all its members th<i Berlin area a j 
minimum wagt^ of 500 marks per month, with ccr- ■ 
tain stipulates! incroase+i ; and it also arranged j 
terms of agreement hetween certain firms which i 


(Jnder such organisation the post-graduate training 
of chemists and engineers is not left to the initiative 
and energy of the individual — his combativenoss is 
rather reserved for the technical difficulties of his 
professiem — but is arranged for him by the industry 
which ivill eventually reap the reward of his expert 
services. And this mode of organisation carries 
with it the provision^of chemical plant, not made in 
otld corners of engineers’ and boiler-makers’ shops, 
but in factories specialising on definite linos to 
produce plant of the necessary design and quality. 

It must also be remembered that the interchange 
lietwecn firms of members of thf ir technical staffs is 
necessarily accompanied by the pooling of informa- 
tion, and that this is supplomontcd by co-operation 
betw'oen the buying and selling organisations. 

In this country the Army and the Aliens Act, 
together with certain protectionist legislation, 
alone stand to-<lay between us and the extinction 
of synthetic chemical industry. During the last 
five years our industry has enjoyed the most won- 
derful protection of Providenee. Chemi.sts were 
withdrawn in large niiniliers from positions of risk 
and danger in the field; many of those who had 
never seen the inside of a factory learned to handle 
plant and workmen ; and men from University 
st.affs got into close touch with the proprietors and * 
managers of chemical works. All this was done 
under a system of restricted or prohibited imports. 
Now that the shielding influences are being one by 
one withdrawn, trench warfare behind barbed wire 
will develop into battles in the open, Man for man 
we shall have to hold our own; our plant and our 
training will Ik? put to a severe test ; but the whole 
i.ssuo will depend upon the collective action of the • 
big chemical industries in this country and upon 
the efliciency of their " staff work.” 


NEWS FROM THE SECTIONS, 

AMKRICA 

At u m(*etiiig of tliis Section on January 16, at 
the Chemists’ Club, Now York, Dr. Charles F. 
Chandler was presenUxl with the Perkin Gold Modal 
for his distinguished scientific achievements. 

After some introductory remarks by Mr. C. E. 
Hholes, chairman of the Section, and some reminis- 
cences by Dr. M. C. Whitaker, who was associated 
with Dr, Chandler at Colombia Piiiversity, the pre- 
sentation was made by Prof. Marston T. Bogert, 


were offering prizes for the l>est deserii^tions of pro- * presich-nt of the Society of Chemical Industry in 
cesses and the competitors. It will be .easy to ! 1912 — 13. The raetlal, he explained, i.s awarded 
understand that a rapprochement between the annually to the American chemist, who, in the 


Verein and the Bund was not easy to arrive at, but i opinion of a jury of his profession, kas done most 
nevertheless an agreement was conclude<l between 1 to a<lvauce the progress of chemistry. The original 
them in November last. me<lal was conferred upon Sir William Perkift by 

It has nlway.s appeared strange that the English- i the parent 8o<*iety in recognition of his discoveries 
man, who in sport always plays for his side, should I which lead to the foundation of the coal-tar dye 
in businc.s8 prefer to play a lono hand, whereas the ; industry. 

German, having no sport other than his biisino.s.s, j In reviewing the life of tlic recipient. Prof, 
always plays on a highly developed system of coiii-^ i Bogert stated that ho studied at the Lawrence 
binatioit of interests. ! Scientific School of Harvard University, and at the 


The power of Gorman chemical industry lies in 
its policy t)f united effort with control extending to 
every detail. The organisation of an industry as 
one big, sflf-eontnined industrial body involves the 
abolition among its parts of useless competition 
under which one product may be made on a small 
scale in a number of little works, and some badly 
needed intermediate may not bo made at all, but 
must be imported. Municipal bodies, railways, in- 
land revenue authorities, narbour trusts, and so 
on are pressed to frame their regulations in sym- 
pathy with the needs of chemical industr}", and not 
blindly to adhere to edicts laid down when the 
value and totdinicnl qualities of chemical products 
were less well understood than they are now. 


University of Gottingen, where he graduated. On 
returning to the United States he became assistant 
instructor in chemistry at Union College, Schenec- 
tady, As this post did not carry any ernoluinoMt, 
he was forced to serve simultaneously in the same 
institute as a janitor at a salary of $400 per annum. 
In 1864 he was called to Columbia College, and 
iMH-ame one of the founders of its well-known School 
of Mines; and he served as the Mitchill professor 
of chemistry in Colombia University until his re- 
tirement in 1911. Ho is also regarded as the founder 
of the American Chemical Society, which he twice 
served ns president. 

In addition to his educational work, Dr. Chandler 
acted as a consultant to the sugar, petroleum, coal- 
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gafi anfl photographic iiulustr»s; ho conducted ii^i- 
pOrtant rosoiirclios which led t^ an increased pro- 
duction of caustic soda, and he originated many 
important manufacturing processes. As a petro- 
leum expert ho introduc^ standards and tests for 
kfrowne which practically eliminated accidents 
from its use. He also enforced standards for th(? 
purity of milk and initiated campaign against 
adulterated liquors and spoilt food. Although 
84 years of ago, J)r. Chandh'r is still practising his 
profession as advisor to chemical manufacturers on 
the best means of utilising the 4,0(X) foreign 
chemical patents tat<'M over by the Alien ProiK^rty 
Custodian. 


MANCHKSTKR. 

The annual dinm^r was held at the Grand Hotel 
on January 22. Mr. J. Allan, chairman of the 
section, presided, and announced with regret that 
Mr. John Gray was unavoidably prevented from 
attending. Ho al.so paid a tnhiitc* to the cxecJlent 
work which iMr. Gray w as doing as president of the 
Society. 

Mr. W. Thomson, victi-chairman of the Section, 
presented to Mr. L, M. Vlies an illuminated album 
as a mark of esUsun from the members on his retire- 
ment from the ollioe of honorary secretary, which 
he had filled so successfully from 191J to 1919. Mr. 
V’^lies, in his reply, remarked on the very small 
mimbc^r of hon. wicretaries which had served the 
Section, and convoyed his .sincere thanks to the 
meinl)t‘r.s and to the late chairmen, who had gui<lo<j 
and stimulated him during his tenure of olBce. 

Prof. F. L. Pymau, in proposing the toast of 
* “ The Chemical Industries of the District,” laid 
stress on the enormous number of stiuhmts now 
studying chemistry and of the need for liui.son be- 
tween the industry and the chc! ' ioal schools. Dr. 
HeFbcrt Lovimstein responded. 'J’hc a<;quaintaneo 
with chemical factories which many profe.ss()r8 had 
acquired during the war would be of great w?rviee 
to thorn in training young students, and it was 
worthy of note that it was not until academic 
loaders had distinguished themselves in industry 
that the rush to the chemicail schools had occurred. 
The war had undoubtedly awakened the people to 
a kfunv ledge of the national value of the organic i 
oh('mical industries; had the revelation come earlier 
the war would have been of much shorter duration; 
and the pretK'nt and prospective development of 
thofM' industries were the best guarantee of future 
peace. Dr. K. F. Armstrong, who also responded 
to the toast, recalled the pione<>r work of the late 
Ivan lyeviiistein in founding the British dye in- : 
du.stry, in protecting it again.st the encroachnients 
of the foreigner, and in building up the nucleus 
around w'hi(;h the pre.sciit industry hjul <levelopcMl. 
Hoiilso emphasised the need, pa'rtienlarly in the , 
organic branch, for research work and for trained 
workers, who must be ofternl adequate financial in- 
dnceincnt. Ihe British sveri' pre-eminent in the 
possession of financial intelligence, but this had too ' 
often })een applied on the “ get-rieh-quick ” prin- ^ 
ciplo; healthy development would only ensue on the ■ 
basis of large organisations, co-operative action, 
ample financial ro.soiirces, prepare<lnes8 to risk large ‘ 
Hums of money, and p.itience to await results.* ' 
— i 

NEWCASTLE. | 

The meeing held on January 26 was devolv'd to ' 

the reading of two papers on tungsten. Prof P P i 
Bedson presided. 

Mr. J. Coggin Brown, in his ” Notes o.i the Dis- I 
tribution and Mining of Tungsten Ores in Burma ” 
dealt in the fir.'^t place with the early research 
work on tungsten, and stated that the commercial 
life of this metal dates from 1847, when Oxlnnd 
paten^ a method for the preparation of sodium 
tungstate and metallic tungsten. In 1857 ho j 


! patente*d a preparation of alloys of tungsten with 
; uon, steel, and nickel. • 

j In 1910 the world’s production of tungsten was 
atiout 6,000 tons of 60 per cent. WO, epneentrates. 
the chief producing countries being the United 
Htates, Portugal, Queensland, the Argentine and 
Bolivia. In 1911 Burma, with an output of 1300 
tons, iK^canie the leading producing country, and 
; kept the lead until 1916. Although Germany had 
i no donic.stic or colonial supplies of importance, she 
I was said to control two-thirds of the world’s pro- 
duction in 1913, and British steelmakers usually 
obtained their supplies of finished tungsten pro- 
duits from the German manufacturers. 

The most important metallogenic province is the 
Sino-Malayan one, which includes Burma, the Shan 
States, the Malay States, the Dutch East Indies, 
Siam, Tonkin and South China. In Burma, wol- 
fram and cassiterite always occur in direct associa- 
tion with the granite ranges which stretch from the 
Shan States to the e^jtreme south' of the province. 

The early methods of mining were very primitive, 
and the industry still suffers because they are not 
entirely eradicated. Of late years, however, im- 
proved methods have been used. Tribiiting, though 
still largely practised, is controlled; deep level 
work is carried on by compressed air-driven drills; 
concentrating mills have been erected, and large- 
scale mine plans and sections are required by law; 
hydraulic machinery is being installed. Wolfram 
is a difficuft mineral to recover even by the most 
modern devices, fis it breaks into thin mica-like 
platan when powdere<l. The best method, in the 
opinion of the author, is to sort the ores by means 
of cosTfi-se crushing in rolls, sizing and jigging. 

Before 1916 the mixed concentrates were wholly 
shipi>ed as they came from the mines. Then a mag- 
netic separating plant was installed by the High- 
Speed Alloys Mining Co., Ltd., so that some part 
of the output is now separated before export. Iho 
machines used arc 6f ilu‘ Ulrich type. 

Tn “ A Few NoU's on Tungsten,” Mr. T. W. 
Moore outlined the history of the manufacture of 
tungsteA' and tungsten .steels, and gave typical 
anhiyses of its ores ns prepared for the smelter, and 
of fcrro-tungstim. He also outlined some of the 
nu'thi^s for extracting tungsten, dwelling more 
cs{HH‘ially on the production of ferro-tnngsten in 
the electric furnace and condudtHl by describing 
in detail the quantitative determination by fusion 
with alkali and suhscspicnt precipitation w’ith mer- 
curous nitrate. 


GLASGOW. 

A meeting was held at the Royal Technical Col- 
lege on January 27, with Mr. Q. Moore in the 
chair. 

Mr. W. H. Nuttall read a paper on “Wetting 
Power and its Relation to Industry.” The factors 
iiitlucncing the power of a lir]|uid to w'ct a solid 
surface were described, emphasis being laid on tho 
tact that it is the interfacial tension between a 
,li<|Uid and a solid, rather than surface tension, 
which dck'rmincs the wetting power. 8it.ee most 
solids requiring to he wetted in industrial opera- 
tions ar.' usually already coated with"^ a greasy 
or waxy layer, tho wetting liquid must also possess 
some slight .solvent action on such substances. The 
part played by surface concentration (adsorption) 
in the wetting power of certain liquids, e.g., 
saponin .solution, was also considered. 

In describing various methods for comparing the 
wetting powers ot liquids, the author gave details 
ot a methorl ho had employed for some time which 
was based on the use of Donnan’s “ drop pipette.” 
In this methml a standard oil is made to represent 
the surface to be wetted ; the lower the interfacial 
tension of the wotting liquid towards the oil, tho 
higher is its wetting power 
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The* factors conducivp to the formation of good 
emulsions of oil in aqueous liquids wefie next 
described, as well as those necessary to give a 
permanent foam. S^nce the chief requisite for il 
good oil emulsion is a low interfacitu tension if 
tho^nl to the aqueous liquid, a good emulsion has 
always a high wetting power, ^onnan’s “drop 
pipette “ can also bo used for measuring emulsifying 
power. The important part played by wetting in 
various industrial operations was illustrated by 
reference to the minerals separation flotation 
method, to disinlectunts, cattle dips, tree sprays, 
and to the use of soap, Twitchell’s reagent, etc. 


LONDON. 

At the meeting held at Burlington House on 
February 2, Mr. Julian I.. Baker presiding, Mr. 
H. M. Wella and Mr. J. K. Southcombe contributed 
a paper entitled “ The Theory and Practice of 
Lubrication : The Germ Process.” 

• The primary * object of the authors was to 
elucidate the reason for the superior lubricating 
efficiency of fatty glycerides over “straight” 
mineral oils. The distinction was emphasised be- 
tween the lubrication of fast-running shafts with a 
largo exc'ess of oil, where the frictionai values are a 
function primarily of the oil viscosity, and the slow- 
speed, high-bearing pressures where viscosity 
measurements no longer assist in the choice of the 
lubricant. In view of the fact that, only those 
liquids which “wet” a solid surface possess 
lubricating powers in the generally accepted sense, 
experimental work in the direction of capillary re- 
lationships seemed to be indicated, and tlys, on 
being undertaken, at once yielded results of great 
value and interest. It was found that the inter- 
facial tension against water of vegetable and animal 
oils was very much lower than in the case of a 
mkieral oil, and that this lowering was due to the 
slight content of free fatty acirj in the fatty oils; by 
removing the free fatty acids from the saponifiable 
oils the tension rises, and by adding fr<‘o fatty 
acids to the miqeral oil the tension can boJowered. 
It follows that if a substance be added to an oil 
which brings about a lowering of interfacial ten- 
sion, such addition will act favourably as far as 
lubrication is concerned by preventing a rupture 
of the liquid ^drn and consc‘(pient direct contact k*- 
twcon the metals, Mr. L. Arc4ihutt concludes from 
experiments wiiuh ho has recently communicated 
to the Physical Society that the addition of 1 per 
cent, of free fatty ackls to a mineral oil lowers the 
frictional co-efficient to the same extent as does 60 
per cent, of pure rajio oil, and thus lends support to 
the authors’ cont<mtion that it is not the p^yceride, 
but the free fatty acids in a compounded oil w'hich 
improves its lubricating value. This principle of 
making lubricating oils by adding to mineral oils 
small quantities of fatty acids or substances which 
lower the interfacial tension has been accepted by 
the Patent Offices in all civilised countries. 

In the second part of the paper the application 
of the relevant physico-chemical principles was fur-^ 
thor elffboratcHl, and tlui reasons which influenced’ 
the authors in the adoption of the term “ germ 
process ” Vere explained. Various specifications of 
oils suitable for different typos of lubrication were 
discussiMl and criticised, and a warning given 
against the idea that the haphazard addition to 
mineral oils of fatty acids of unknown origin and 
composition w'ould in all cases prove satisfactory. 
In the ensuing discussion IVfossrs. Archbntt, Arnold 
Philip, Southwell, Ormandy, Drummond, and Prof. 
Bra me took part, and a letter was read from Prof. 
Donna u. Some of the speakers thought that tlu? 
adoption of the term “ germ process ” was some- 
what unfortunate, as b<dng likely to lead to mis- 
understanding owing to its ambiguity. 


MEETINGS OF OTHER SOCIETIES. 

* .• 

SOCIETY OF GLASS TECHNOLOGY. 

The Jaiiiiury meeting was hold at Stourbridge on 
the 2l8t, the president, Mr. S. N. Jenkinson, 
occupying the chair. Dr. \V. E. S. Turner, in in 
address on “ The Factory Inspection of Glassware,” 
said that except in» the eases of table ware and 
optical glass there had never been any nuil attempt 
at systematic inspection. Every article should bo 
carefully examined in the blank state l)eforo it was 
pa8Ke<l on to be decorated; a sound glass industry 
could only be built up on q’jality. Dr. Travers 
emphasised the^need of selecting competent glass 
experts as inspectors, and Mr. J. Northwood said 
that in pre-war days much material was rejecte<l 
in order to keep Stourbridge ware up to the highest 
standard of excellenco on account of competition 
from abroad; it was possible that the standard 
ha<l decline<l during the war period. 

Liout.-Col. Thomas read a paper on “A Glass- 
house Pot of Special Construction,” and exhibited 
an exi^erimental pot of Stourbridge clay and a 
separate crown showing a groove in which was an 
asbestos rope. The object of making the pot in 
two parts was to get a denser body and quicker 
drying, as it was known that the life of a pot was 
improved if the interior surface ctould bo worked 
upon when in a hard and toughened condition. On 
the Continent it was the ordinary practice, with 
pots w'hich were made in moulds, to heat the inside 
surface after it had l)ecorae hard, but this was im- 
possible in the case of covered pots because the 
required condition of hardness and toughness 'was 
not rcachc<l until after the crown had been put on. * 
The object of Ihe a.sbcstos rope was to form a joint- 
ing cushion between the pot and crown, thereby 
preventing the entranf^e of dust or furnace gases; 
in practice it was found that the asbestos cushion 
makes a thoroughly effective gas-tight and dust- 
tight joint, and it could either bo applied loose or 
(icmeiitcd into the joint w'ith a fixative. The pot 
exhibited had been made in a solid mould with 
a core, the clay being brought into a suitable con- 
dition and rammed into a dense body with a wooden 
rammer during the process of manufacture. The 
result was a much stronger and denser body than 
the ordinary hand-binit pot. In the discussion some 
doubt wa.s expressed .as to whether the asbestos rope 
would withstanil for long the high temiicrature of 
the furnace. 

Dr. Turner also read a paper on “ The Relative 
Durabilities of Potash and Soda Glass for Artistic 
and Table Ware.” 


SOCIETY OF PUBLIC ANALYSTS. 

Dr. S. Rideal presided at the annual meeling, 
held at Burlington House, W., on February' 4, and 
delivered an address. Officers and council for 1920 
were then elected, Mr. Alfre<l Smetham becoming 
president. 

All ordinary meeting followed, at which Messrs. 
F. S. Sinnatt and L. Slater re>ad a paper on “ An 
Investigation into the Composition of the Un- 
satqrated Hydrocarbons present in Coal Gas.” The 
authors have separated the bromine addition 
products of the unsaturated hydrocarbons present 
in coal gas in quantities sufficient to allow of a 
separation of the more volatile compounds. Their 
experiments show the percentage composition of 
the unsatunited hydrocarbons to be: — Ethylene, 
84 and 84‘3; propylene, 13’4 and 11’8; butylene, 
P75 and 2*35; amyleiie, 0*97 and V54. 

In a (contribution on “ Tlie Estimation of the 
Available ()xyg«m in S<xlinm Perborate and in 
Perborate Soap Solutions,” Mr. H. Trickett dehned 
the optimum (x>nditioiis for carrying out the volu- 
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metric ineth<xl6 baaed on the use of permanganate 
and pottu^iuni iotlido. He described a gas 
volumetric method based on tn 4 reaction : — » 

N aBO, + CaOCl , 4 H^O - N aH, BO, + CaCI, + 0„ 
nh.ieh is stated to be as reliable as, and more rapid 
than, the iodometric method, and which can be 
directly applied to soap powder mixtures. 


CORRESPONDENCE. 

THE BlimsA OXYOEN INHUSTUV. 

Sir, — In the rcccntly-issuctl *ileport ol the 
^fitrogen Products Committee certain statcinciits 
are made on pages 57 and 58, obviously inU'uded 
to reflect on this company. As iheso statements 
are entirely inaccurate and calculated to mislead 
many {Kjople, I shall estec*m it a favour if you will 
afford mo spaco to make the lUMe.ssary corrections. 

1 will deal with the points seriatim : — 

1. The Report says that ‘‘ it appears from 
information at the disposal of the Committee 
that the rei'overy and utilisation of by-product 
oxygen from nitrogen plants has been checkc'd 
by restrictive clauses in trade agreements.” 
There are not, as yet, any nitrogen plants in- 
stalled in this country, and the only order for such 
a plant was entrusted to us. It consisted of three 
largo units of th(' liquid-air type, destined for 
the Committee's belated and unfortunate adven- 
tU 5 «' at Billiiigham. In the contract there is no 
, mention of any re.striction on the use of the oxygen 
residual. None was ever suggested or contemplated 
by us. Even a royalty, to which wo might have 
Iweii legally entitled, was not asked for, and the 
eoi^tract for the plant was accepted on a basis of 
10 per cent, profit on cost, a profit which we ne^ 
hardly say is never likely to be realised. 

2. The Report states that the oxygon and 
liquid-air industries in this country cannot k-s i 
said to have enjoyed a free and unrestricUHl 
development on a competitive basis, and the : 
prices hitherto prevailing for the compressed and I 
liquid products have not been conducive to their 
employment to the fullest extent.” 

ihis company, establishtxi 34 years ago, was the ' 
first successful commercial enterprise in oxygen, 
and may justly claim to have founded the world’s 
present industry in that gas. Conifietition has 
frequently been experienced by the company in the 
course of ite development, and will, no doubt, be ' 
experienced again. Whether that will lead to a j 
freer and less restricted development than hitherto ' 
)8 a matter foT competent consideration in the light 
of f^e following facts : — & 

Oxygon is a supply business analogous to elec- ! 
tricity and co^ gas. For cheap distribution it ! 
has to k produced locally whenever the demand ’ 
18 sumcient to yield an adequate return on the ' 
capital involved. This company has steadily pur- ; 
sued that policy. We have to-day oxygen factories *• 
in all important industrial centres throughout the 
wuntry—U in operation, and others in hand I 
believe that no country is l>etU*r supplied nvith , 
oxygen factories than England. I know, at any 
rate, that in Franco and the United States of 
America, where competition prevails to a marked i 
degr^, the selling price of oxygen is higher than 
It 18 here. j 

3. The Report sUtes that “prior to the war I 
the soiling price of oxygen to fairly large users ! 
inclusive of the cost of compression into cylinders j 
of hire of tho latter, and of freight wm of the 

cnbfo feet’’’ 


It is to be hoped tliat this statement is not a fair 
.specimen of the general degree of accuracy 
throughout tho Report. Prior to the' war the 
average selling price of oxygen in this country was 
donsidorably less than half the figure qpoted above. 
This average inejudes not only industrial supplies 
! in largo quantities, but also tho gas supplied in 
! .small cylinders for medical and entertainment pur- 
I poses. No charge is made for the hire of cylinders 
I for periods varying from a fortnight to a month, 
i but aft(^rwards a small rent charge is made in order 
; to prevent their unreasonable detention. The 
average cost of transport is only a few shillings per 
I 1,0(X) (aibic feet. 

For the year ended March 31, 1919 (the last 
; audited record), tho average increase on pre-war 
; lignres in tho cost of producing, compressing and 
; handling 1,000 cubic feet of oxygen was 8s. 6cl., 
i wliilst the average increase in the selling price was 
i le.ss than half that amount. I think even Govern- 
; ment officials must admit that there is not much 
! evidence of profiteering in those facts. 

4. Tho Report states that “ attempts have 
been made in this country by lampmakers 
(electric) to induce the liquid-air industry to take 
I up the commercial manufacture of argon, but so 
far without success.” 

j There is not a vestige of truth in this statement. 
This company has expended many thousands of 
pounds in connexion with the production of argon. 

1 Prior to Uie war we had conducted considerable 
I experimental wor,k, and an argon producing plant 
was in hand when war broke out. Owing partly 
to war pressure and the paramount necessity for 
giving precedf'nce to oxygon supplies, but owing 
oven more to the absence of n'asonab/e assistance 
from the Government in the matter of labour and 
material, our first plant was only started shortly 
after the armistice. It has been in operatfon, as 
required, ever since, and a second plant is now 
king erected in a^nothor works. Our difficulty, 
however, is to find a market for the gas. 

1 may add that, in addition to the above extracts, 
there aj^o further .statements in tips Report rolak 
ing to oxygon and otlier gases with which wo 
entirely disagree, but, as these are put forward as 
expressions of opinion rather than fact, I will 
not trespa.ss on your space with further criticism. 

I desire, however, to add in conclusion that there 
IS no shortage of oxy^^en production in this country. 
Ihe trouble Iic.s in the distribution of tho gas, and 
this is due entirely to the fact that the production 
of oxygen cylinders was virtually stopped by the 
(Jovernmont during the war. This official action 
wa.s adopted to enable vast quantities of hydrogen 
cylinders to he niaiuifactured for air-ship develop- 
ments which never materialised. Thousands of 
these cylinders are now lying unused and 
deteriorating in air dumps throughout the country, 
whilst oxygen supplies are king starved and work 
ot national importance retarded for lack of 
p'lindors. This matter might well ho investigated 
by some competent and indoiiendent engineer of 
recognised authority ou khalf of tho Government, 
it would .afford this (ompany gratification to have 
a .similar investigation made regarding the oxygen 
position kfore, during, and since th^ war. I 
venture to predict that it would bring to light a 
•s^trikiiig example of the harm which can be effected 
by Ignorant ami prejudiced official inrterference 
with a well-conductc'd, highly technical and respon- 
sible industry. It would, I think, also disclose the 
true source of misleading statements such as those 
referred to in this letter.— I am, Sir, etc., 

, The British Oxvgen Company, Limited. 

K. S. Murray, 

January 27, 1920. 
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• THE POINTOLITE LAMP. , 

8ir,~In the ciyront number of the Review 
(Vol. 39, page 34 b), in your account of the joiilt 
meeting of^the Far^,day^ Royal Microscopic, Opti lal 
ami Photomicrographical Societies, 1 notice a state- 
ment that the Pointolite lamp “ is at present . • • • 
hardl}^ powerful enough for use with high ma.gni- 
fications, but larger types up to 4,000 c.p. have been 
recently put on the market.” Lest this discourage ! 
or mislead anyone who is thinking of adopting | 
what is, in my opinion, the most perfect form of | 
illumination for photomicrography at present ! 
obtainable, may I draw your attention to a paper ! 
communicated to this meotiiig by Dr. R. E. Slade i 
and myself? In this wede-scribo the form of appara- j 
tns used by us for the rapid production of photo- ' 
graphs at 2,000 magnification and employing a | 
Pointolite lamp of only 100 c.p. For all ordinary ; 
high-power photomicrography this is quite sufii- ' 
ciently intense — it is a matter of common consent I 
that a magnification of 2,000 is in most case^ high ■ 
enough — and using practically monochromatic | 
green light our exposures are only from 2 to 10 | 
seconds, quite short enough for convenience. 1 

It should, moroovor, be noted that the more sub- i 
stitution of a higher candle-power Pointolite lamp ' 
for a lower one does not, cacteris pofribus, shorten | 
the exposure', as the extra power of the lamp is | 
due to an increase of size of the light source, the j 
intensity per unit area remaining the same. The ■ 
intensity of the projected image can 4>e increased i 
only by the introduction into thft condensing system | 
of a suitable lens, which, while reducing the size i 
of the ima^o of the light source thrown on to the i 
object (this is perniissible on account Hif the i 
increased size of the source), increases its intensity j 
and consequently that of the projected image. — , 
1 am., Sir, etc., 

♦British Photographic 0. I. HiosoN. 

Resoar(;h .As.sociation. j 

Feb. r>, 1920. 1 


PERSONALIA. 


Wo record with desq) regret the death, on | 
February L in his seventy-ninth year, of Mr. C. E. ! 
droves, F.R.S., an original member of this Society, j 
Dr. Samuel Smiles, professor of organic chemistry ! 
at Armstrong College, Ncwcastle-on-'^vno, has been ' 
uppoinUnJ to succeed Prof, A. \V. Crossloy.as Dnniell { 
professor of chemistry at King’s College, London, j 
Mr. F. H. Carr has been olec't^xl to a seat on the | 
board of directors of 'Plie British Drug Houses, Ltd. i 
Mr. R, L. Frink, of Laiicastc’r, Ohio, U.S.A., has 
Ixen appointed director of ro.search by the council 
of the British Glas.H Re.H<‘a.rcli Association. 

Mr. A, V, Hill, F.R.S., Iceturer in physiology 
in the University of Cambridge, has been appointed 
to th<\ chair of physiology in the University erf j 
Manchester. i 

Dr. Harold Hibbc;rt, formerly a consulting ! 
chemist in Toronto, has lieen appointed assistant | 
professor of organic chemistry in the University of 
Yale. * 

A gift of £20, (XK) has been made by Mr. S. B. Joel 
and Mr. J. B. Joel to the Senate of London Univer- 
sity for the endowment of a chair of physics, ten- 
able at the Middlesex Hospital Medical School. 

Dr. Charles Crowther, lately professor of agricul- 
tural chemistry in the University of Leeds, has been 
appointed director of the research department 
recently established by the Olympia Agricultural 
Co., Ltd. 


The post of chief librarian at the PaVent OflBoo 
has been filled by ^he appointment of Mf. Allan 
^onime, formerly in assistant examiner of patents. 

M. Metzner, lecturer in chemistry in the Univer- 
sity of Dijon, has been appoint^ professor of 
applied chemistry in the same University. 

Prof. T. 8. Vincent, professor of physiology and 
bio-chemistry in the University of Manitoba since 
1904, has bwn apiyinted to the University chair 
of physiology in the Middlesex Hospital Medical 
School. Dr. H. E. Roaf, lecturer at St. Mary's 
Hospital Medical School, has received a similar 
appointment at the London Hospital Medical 
College. « 

The Council of the Institution of Mining and 
Metallurgy has awarded its gold medal to Mr. H. L. 
Sulman for his work on the separation of minerals 
by floatation, the gold medal of the Consolidated 
Goldfields of South Africa, Ltd., to Mr. W. H. 
Goodchild, and the premium of forty guineas of 
the same company to Dr. E. T. Mellor. 

Dr. E. W. Smith, chief chemist to the City of 
Birmingham Gas Department, has resigned his posi- 
tion to become managing director of a new private 
company that is to be formed to deal chiefly with 
problems relating to fuel conservation. In this 
work he will be associated with Sir Arthur Duckham , 
(chairman), Sir William Jones, and Mr. W. H. 
Woodall. Dr. Smith will take over his new duties 
on Juno I, and Mr. T. F. E. Rhead, hitherto senior 
chemist, will succeed him as chief chemist to the 
Department, 


NEWS AND NOTES. 


FRANCE. 

Trading with Germany. — The attempt on the part 
of Franco to re-establish trade relations with Ger- 
many has suffered a great set-back owing to the 
ineasurevH adopted by the latter to counteract the 
depreciation in the value of the mark. These 
measures take the form of very strict orders to 
customs oflicials not to allow any machinery or 
chemical prodiK.ts to pass the frontier without levy- 
ing an imposition equal to the difference between 
the selling price? of the material in Germany and the 
price at which it is qmited in France. A small allow- 
ance is, however, m^e to French buyers with a view 
to securing their orders, which otherwise would 
most probably go to England or the United State's. 
It is obvious that such measures are not conducive 
to a resumption of normal trade relations. More- 
over. attention has been called to the poor quality 
of ino imported German articles, yhich compare 
very unfavourably with those obtained before the 
war. Unless such impedimenta as the abo^e are 
removed, it is anticipated that the interchange of 
coinmo<litioB between the two nations will soon 
dwindle into insignificance. 

Coal Production in 1919. — The publication of the 
statistics of coal production for 1919 has csiusc'd 
bitter disappointment in industrial circh's. The pro- 
duction is given at 19,537,843 metric tons (Lorraine 
exoludeil), against 26,322,000 tons in 1918. In- 
cluding Lorraine, the figure for 1919 is 21,863,453 
tons. Although the disappointment is not shared 
to the same extent by those who have followed the 
industry from within, it is generally agreed that the 
position w'onld have been better if certain measures 
had been taken. For example, the miners working 
in the south and centre of France might have been 
retained there instead of being returned to their 
homes in the devastated districts of northern 
France, where production must be very restrict^ 
for some time to come. Further, it is held 
prisoners of war were released too soon, and that 
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new law eufiailhig the hours of work was pro- 
mdturOTy applied. The oriticitm advanced in many 
quarters that more use should be made of coal- 
cutting? machinery is ncKatived by the fact that the 
nature of the hrench coal deposits, the thinness 
^d irregularity of the seams, does not admit of the 
application of such machinery. 


CANADA^ 

Industrial Water Power Development. — The (^nsus 
of electric stations taken by the Dominion Govern- 
ment shows that over 1,70(),00() h.-p. is derived in 
Canada from wat<‘r power at central stations, 
whilst steam providfis barely 180,000 h.-p. The 
average development throiighoU|t the country 
amounts to 276 h.-p. per 1000 of population, which 
involvoe a saving of from 12 to 50 million tons of 
coal, according to the efficiency allowed for in 
making the comparison. Omitting water-power 
re.sources at pre.scnt remote from civilisation, the 
grand total of the water-power supply of Canada is j 
estimated, conservatively, at 18 to 20 million h.-p. , 
Tlw developctl water power is over 2,300,000 h.-p., ' 
nearly 500,000 of which is consumed in the paper i 
and pulp industries, while nearly 250,000 is dev^ 
loped exclusively for the electro-chemical, mining 
, and milling industries. These industries are now 
drawing attention to the need of instituting some 
large and comprehensive scheme for developing tho 
ht. Lawrence River for water-power purposes. 

BRITISH INDIA. 

The Indian Chemical Service Commhfee.— Jn the 
issu^e of thi.s Journal for January 15 (p. 12 r), it 
^ was stat^ that tho Government of India was about 
to constitute a coniniittoc' to consider the creation 
of a Chemical Service. Prof. J. F. Thoriio has 
recently arrived in India to preside over the com- 
mittee, and is now engaged in colu cling the neces- 
sary information and discussing tho objects of tho 
proposal with the heads of local governments and 
others. After spending some time in Delhi in con- 
sultation with the Central Government, he is 
making an e.xtensiv.^ tour through India and 
Burma, accompanied by Dr. J. L. Simon.sen and 
Mr. U. w. Davies. Dr. Sinionsen was formerly 
proLvssor of chemistry at Madras University, and 
hiter, chemical adviser to the Indian Munitions 
Board; he is now chemist to the Indian Forest De- 
partment. Mr. Davies is a member of the Indian 
Civil Sorviee and is Director of Industries in , 
Madr.is. ^yiien the tour is completed early in ! 
February they will proc(>ed to Simla, to meet the ! 
other members of the committee and draw up their i 
report Ihe other memlR^rs will probably be Sir ' 

1 . Jtay to represent Indian chemi.sts, Dr J J : 

Bangalore l)r. Harrison, of the Agricultural Re- ' 

^ repre.sent the agricul- 
Caldwell, firofess^r of 
chemists ^ '■'^rnsont tl,e educational 

* a resMutioii, dated November 26, 1910 deal- 
f the Government of’ India 

draws attention to tho unsatisfactory system or 
want of it, at present existing so far as scientific 
officers are concerned. It is state<l that the presen? 
condition of affairs is even less satisfactorv to* the 
Governments than to the oiricers The ^erms of 
reference of tho Committee are: 

nu consider whether an All-Iiidia 

met Service is the ^t and most suitable 
fide!l??c8^^ overcoming tho difficulties and de- 

(2) In tho event of the (Committee approving 
the principle of an All-India Service, to device 
terms of recruitment, employment, and organ- 
isation; to indicate the extent to which 
chemiste already in Government employ 


shquld bo included in Hiat service ; and sug- 
gest wliat should be the relations of the pro- 
posed organisation with tho public and with 
the departments of the Government of India 
and of local governments. » , 

(3) In particular to frame proposals foi« the 
location, scope, and organisation of institutions 
I for chemical research. 

j The Industrial Commission suggested that tho 
I ImiJorial research laboratories should be plac^ at 
I Dehra Dun, where tho Forest Research Institution 
I is already situated, as well as the lieadquarters of 
I the Survey of India, and the choice will probablv 
I he between this station and Bangalore, where the 
I existing Indian Institute of Science could bo taken 
j over, provided that the consent were obtained of tho 
I trustees and of the Mysore Durbar. Neither of 
; those places is very central, but they possess the 
! advantage of fairly good climates. 

Trade and Industry.— Two recent publications of 
tho Indian Government* give a considerable amount 
of interesting information concerning recent 
developments in Indian trade and industry, and as 
they are well written and got up in a convenient 
octavo form they should be procured by all inter- 
ested in these subjects. The Industrial Handbook 
is an enlargdd and revised version of a booklet that 
was issiK^ in connexion with exhibitions that were 
held m 1917-18, and consists of some 38 articlea 
writ^n by those who have been engaged during the 
last few ye«r8 ill organising trade and industry for 
the supp y of military requirements. Most of 
them deal each with a separate industry and dis- 
CU.S8 not only the present position, but also tho 
prosperots ot future development. Some of the indus- 
tries discussed have not yet Ix'on established in India 
or are in very early state of development. The 
manutacture of calcium carbide, for example, which 
, IS ^luult with by Dr. L. L. Fermor, has not been 
I started, and glue and gelatin manufacture, <Iis- 
I cussed by Dr, G. Jf Fowler, practically does not 
, exist as it IS impeded by the absence of cheap 
I supplies of acid and of a demand for bone meal and 
I other pWosphatic manures in the Voimtry. The 
I production .and nnimilacturo of lac, on tho other 
, hand, are practieally a monopoly of India, and 
, throe articles are devoted to it. W. A. Frav- 
: nioiith ndvocatea tho more general use of seed lac 
I "wtohd of shellac, tocanso it is not only cheaper, 

I to ho adulterate. On the 

I other hand, E C . Ansorge, who apparently reflects 
! the opinion ot tho Calcutta market, opposes this 
■ contends that the users in* Europe 

I and Amerie^ will not find seed lac so satisfactory 
, as the shellac and button lac usually exported from 
I The most important industrial 

devolopient in India during the war was probably 
Giat of the tanning industry,, and there are thre^ 
articles dealing with the subject : -Hides, Tanning 
and leather, by A. C. MeWatters; Researches on 

?he Fnf W. A. Fraymouth; and 

the Future of Tannin Extract, by J. A. Pilgrim 

skfn/t hides and 

^ Austria and 

Germany. Now they are mostly sent in th^ partly- 
England, and the Indian hidL 
haft principal source of Supply of 

Allied arm,^. Formerly a large proportym of the 
hides was injurtnl by faulty flaying; but of late 

imD?ov('t?rnf effected a considerable 

improvement in this respect. Another peculiarly 
Indian supply is jute, and the jute mil^ on the 

pigtil.V-ilov<>Ior)<.d industry in (he whole country. 

or 2,’'^."“^“' Miioltloo, Board. W19. irlceB.; 1.8 

0,A. *• 
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During the war the^ have made very g^od profits. 
The principal development has been the production . 
of a larger proportion of fabrics and a diminution ^ 
in the amount of fibre exported. i 

^ In the(» Handbook of Commercial Information the 
s’ame subjects are treated of ^imongst others, but 
principally from the point of view of the export 
trade. All the principal articles of Indian export 
are briefly but clearly reviewed, and much useful 
information is given about Indian ports and trade 
centres and the general organisation of trade. The 
statistical and other information contained in both ; 

books is fully up-to-date. i 

UNITED STATES. | 

Syntbesii of Maleic, Tartaric, Citric, Lactic, and i 

Succinic Acids. — At the meeting of the New York j 
Section of tho American Chemical Society, on j 
January 9, Messrs. J. M. Weiss and C. 11. Downs ! 
describe their new method of preparing maleic i 
acid by oxidising benzene vapour with air in pre- 
sence of a catalyst. The tiuthors believe that this I 
method will open up a new field for tho use of I 
maleic acid in the preparation of dyes, medicinals, i 
and perfumes, and state that arrangements are j 
being made to manufacture such products on a large j 
scale. Starting from this acid, it i» possible to pre- ! 
pare tartaric acid (which, owing to the Prohibition i 
regime^ can no longer be made from cream of i 
tartar), citric acid, lactic acid (which has lately ; 
been used successfully as a food for -iJigs), and sue- : 
cinic acid, which can be nianufactiircd cheaply by j 
the new process. 

New Method of Manufacturing Phthallc Anhydride. — 

In tho November issue of the Journal of I^ndustrial ; 
and Enoineering (Chemistry, Mr. H. D. Gibbs j 
describes experiments on the oxidation of the ; 
nnjthyl group of toluene by subjecting mixtures of i 
oxygon and toluene and of atmospheric air and : 
•toluene to contact with various catalysts at tern- : 
|)erature8 ranging from th(’»boiling-point of toluene ^ 
to about 550^ C. Tlio oxides of the metals of the ! 
fifth and sixth groups of the periodic system were ; 
found to ho. the most ('Ifective catalyst#, vanadium 
being tho beat and molybdenum tho next best. > 
Similar reactions were applied to the manufacture ' 
of phtbalic anhydride from naphthalene (Gibbs and I 
Conover, Kng. Pats. 119,517 and 119,518; this J., ; 
1918, 684 and tho conditions to obtain the ^ 
optimum yield were detcrlbined. The beat labora- | 
tory results bowed 82 per cent, of tho theoretical j 
conversion. The phtbalic anhydride protluced is 
romalkably pure, and is quite free from chlorine 
or sulphur (jom pounds which were common im- , 
purities in tho phtbalic anhydride formerly on the ■ 
market. Tho U S. Department of Agriculture, in 
whoso laboratories tho prof;oss was devised,, has ; 
renewed its offer to co-operate with chemical manu- ' 
facturers for tho pii rpose of introducing tho process j 
on a oommorcial sc.ile. 

Tentative Regulaticns for the Storage and Use of : 
Fuel Oils. — The CommitU’O on Inflammable Liquids : 
of tho National Fire Protection AK.sociation, meet- : 
ing at New York, has drafted a series of regulatmns 
for the equipment, tankage, piping, heating, cbm- ; 
bustion and feeding of -oil fuel. 

The “flash point is to bo not less than 160° F. (close ! 
test). Tanks should be underground and con- ; 
struct^d of galvanised steel or wrought iron, but 1 
concrete may bo pormitU'd for heavy oils of 20° ' 
Baura^ and below. Details relative to venting, i 
provision of the usual fittings, and setting are | 
given. For indoor storage the requirements are | 
more stringent and tho capacity should be limited, ■ 
e.g., for ordinary buildings to 5000 ^alls. Piping, 
valves, heaters and pumps are similarly treated, 
and suggested specifications are evolved. 

Tho American Petroleum Institute has tabled a 
number of objections to the draft regulations; 


amongst others the flash point of 150° F. is con- 
sidered too high to long os good venting ft provided 
for; 135° F. hJs been suggested as a reasonable 
minimum. Fiirthey, it is put forward that so long 
as the established factor of safety is observed there 
should be no limit to tho dimensions of a tank. The 
Institute objects to the provision of embankiilents 
round a tank which contains fuel oil, although for 
crude oil they arp advisable ; and it considers that 
oil of lighter gravity than 20° B. may bo stored 
in concrete. — (Chem. and Met. Eng., Dec. 24 — 31, 
1919.) 

American Oil Shales. — Motor transport in the 
United States requires an , ever-increasing amount 
of fuel, and it is estimated that there would be 

7.602.000 mitor vehicles on the road at the end 
of 1919, with a renewal demand of 1,000,000 cars 
per annum. 

Similarly, the conversion of shipi)ing to oil-firing 
both in the United States and in Great Britain 
will necessitate vast amounts of liquid fuel. The 
reserves of oil in the States, according to the 
Bureau of Mines, (^institute ^ per cent, of the 
total underground supply, whilst production has 
reached a maximum, and with a predicted demand 
of 800,000,000 barrels in 1927 the whole known 
underground resources w ill he exhausted in 1928. 

The importance, therefore, of exploiting th^ 
immense shale deposits is self-evident. In 1918 
and in 1919 the Bureau of Mines reported on the 
shale deposits of North-West Colorado. These 
deposits are richer than those of Scotland, and it 
is estimated that at least one barrel of oil will bo 
recovered per ton of shale, together with about 
10 lb. of ammonium sulphate. The Colorado shales 
arc apparently several hundred feet in thickness, 
and on a conservative basis it is reckoned that 

110.000 barrels of oil would be produced per acre. 
At the present time, however, the deposit are in- 
accessible, and transport facilities would Jiee<l to 
be provided. Utah, Nevada and Wyoming all 
possess valuable deposits. — (Bd. of Trade J., 
Jan. 29, 1920.) 

Antimony in the U.S.A. in 1918. — The United States 
imports antimony ore from China, Bolivia and 
Mexico, and obtains also a small amount of liquated 
antimony sulphide from China. During tho early 
part of th(j war tho high price stimulated home pro- 
duction, oro carrying 2100 short tons of metal being 
mined in 1915. The imports, however, greatly 
increa+ied, and consequently the price fell. By tho 
end of 1916 many of tho American mines were 
almost non-productive, but the entry of the United 
States into the war gave them a temporary 
stimulus. At the close of 1917 nearly all domestic 
mines had ceased operations. In 1918 the price 
varied from 14 cents a pound in .January to 7 cents 
in December, and tho quantity in bonded ware- 
houses dropped from ten million pounds* to five 
million pounds. Domestic producers could not 
make a profit at tho prevailing prices, and the 
quantity of ore mined was only about 190 tons, 
carrying about 50 tons of metal. There is reason 
to believe that in OctolK'r, 1919, there w’as about 
a year’s supply of antimony in stock for the world, 
together with 1 rgo supplies of antimonial lead and 
pther alloys. For this reason it is likely that 
antimony mining will for the present bo of little 
importance. Prior to the w’ar the American 
inarkot wms largely controlled from London, but 
now that Chinese and Japanese brands have become 
so firmly established the American market is hardly 
likely to return to the dominance of British firms. 

During the w'ar antimonial lead carrying 12 — 13 
per cent, of antimony w'as employed in the manu- 
facture of bullets. Antimony sulphide is almost 
universally used as a constituent of primers in shells 
and cartridges; and m powder it is used in the 
charges of some shells to produce a dense white 
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8moke on explosion for ranKo-findinc: purposes. — 
(U.S. GeU. sSurv., Oct. 18, 1919b) 

War Gai Invesligallons.— Bulfetin 178 a, an 
advance chapter from Bulletin 178, War Work 
of tho Bureau of Mines, Washington, is e'en- 
corned mainly with a statement of the organisation 
ana personnel of the various bodies concerned with 
the investigation of war gas problems. The work 
initially by tho l^uroau of Mines in 
bobruary, 1917, and was transferred to tho 
Chemical Service of tho Army in Juno, 1918. The 
total sum allotted by the Arni}' for war gas in- 
vestigations during tho year ended June 30, 1918, 
was $2,212,000, and b^the Navy $2o0,000. 

The American gas mask i.s claimed to be tho best 
in existence, but the first masks shipped overseas 
did not afford protection against chloropicrin. The 
soda lime manufactured in America is claimed to 
be much superior to the English product. An 
absorbent mixture for carbon mono.xide, operative i 
largely through catalytic action, was introduced, 
twenty grams of tho absorbent affording efficient 
protection for one hour in an atmosphere contain- 
ing 1 per cent, of tho gas. Of all tho substances 
tested for producing smoke clouds (including 
titanium tetrachloride, ainc dust and ( iirhon tetra- 
^ chloride, silicon tetrachloride), pho.sphorus appears 
to be the beat, as, weight for weight, it possesses 40 
per cent, more screening power than any 
other material tried. At the signing of 
tho armistice, tho United States was in 
a position to manufacture poisonous gasevs 
i^n quantity equal to tho combined output of 
r England, and a plant with an output 

ot 200 tons of mustard gas per day was in course 
OT erection at that date. A satisfactory mustard- 
gas detector was evolved, and also an impregnating 
medium for protective clothing. Therapeutic re- 
search showed that chlorine, phosgene, and chloro- 
piorirT arc fundamentally alike in tbeir toxic action 
Burns due to mustard gas can bo prevented by 
wa.shing and scrubbing the skin with kerosene a 
e\v minutes after exposure. Mustard gas is effec- 
tive iw a agent in tho dilution repre.sented by 
1 part in 12,5(V),()00 parts of air. A new ga.s cyen 
more effective has Iiei n developed 
The production of arsine, calcium and mag- 
nesium arsenides, hydrofluoric acid and fluorides 
for use in the new explosive 
I I A novel method for 

le removal of iron oxide from glass sand by the 

been introduced, and t/e re- 
i f Hr possible applications. The work 

. OKNKRAL. 
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distiHation test, not less than 75 y at 1(X)° P nJ 
than 90% at 120o C.. and loof Tiic 
total sulphur, less than 0-40% ; water white in ’ 
and on being agitated with 90% sulph^rk le d 

After * properly observed trial 

ite8rine^Lriai«® dismantled, and the 

oearing surfaces were found to be in gaid condi- 


tion. In ^he (wse of the air-oooled Triumph engine, 
the total carbon deposit on cylinder^ piston, yalves, 
etq-, was negligible. No physical effects were 
observable on tho lubricating properties of the oil 
throughout the motor, and no benzol wap detected 
in til© crunk ca«e> The analysis of tho carbon 
denoeit 'is of interest : 7-Lo.ss at 100° C., 2*0% • 
volatile matter, 397%; fixed carbon, " 34*1 % • 
mineral matter, 24-2%; oil extracted by solvenV 
18-3%. Mineral matter : —SiO„ 18-6% ; Fe.O ’ 
521%; CuO 01%: 8, 0-6%; Al/,, CaO, MgO and 
11 nde ter m i ned , 28'6 % . 

“ Glornale di Chimica Induslrlale.’’— We have re- 
ceived Nos It and 1 of this new monthly journal, 

di Chimica Indus- 
truite, of Milan fVia 8 Paulo N. 10). Each number 
contains original articles, critical roviews, abstracts 
rom foreign journals of recent work, more particu- 
larly on physical chemistry, notes of commercial and 
: te<.hnical interest, and lists of Italian chemical 
; patents. Among the original articles is one on tho 
I nitrogen problem as it affects tho world in general 
and Italy in particular, with statistics of produc- 
tion; another on continuous filtration in vacuo- 
I also a detailed account of new machinery used in 
I processes, and a valuable review of work 

P””J*^ood on esf^ential oik during the period 1914— 

I . 18, together with full details of new methods of 
, amalysi.s and the physical and chemical character- 
I istics of various new oils. Tho price of the new 
: jmirnal is 4.59 lire (38. 7d.) for a single number, or 
I lif lire per annum taforeign subscribers. 

' Pho8phafe».-The output of the 

INorth ^rican mines is divided by the French 
Uvernn^ont between the different importing 
intions. 1 hanks to the representations of the 
Ministp^ of Agnculturo tho quantity originally 
apportioned to this country for 1919 was increased 
to 247,600 tons. In September last 
the French Goyernmenf 
3(7^1n^ increasing' that quantity by another 
luVo -n . probable that the supply for 

1920 will at least be equal to that for 1919. If 

lalxnir shot! Id permit the United State's to send 
XmIdTr*n expected, British agriculture 

Hilkfv fL kV Hufficient supplies to 

satisfy tho hulk of its requirements during the 
present and coming seasons.— (O^cia/.) 

Fafe of the Iron Foundries of Lorraint, — The com- 
pulsory liquidation of all foundries formeririn 
(.<>rm.vn, possesion has now been effected. 

■ "* Hngcndingen, for ex,-.mple, 

. mong many others, has heeii sold for 160,000,000 
Irancs (about ,C6,TO,000) to tho " UroiipeiCtT 
ComsommaGMirs de Prodiiits M5tall5rgiques,’' 
formed hy the union of ,32 French industrial firms. 

I wa.s given by the “ Partici- 

ii^Jra^ne Metallurgiques d’Alsace- 

Urrainc for the I.olhringer Hiittenworke at 
Kneutingen.— (/. angew. Chetti., JJec. 12, 1919.) 
Proposed Extentlon of the Llle ol fierman Palenit.— 
.oriiiany haa not yot introduced a law for prolong- 
ing the period of patents. In the National Asscmhfv 
on November 25 laat, a motion for oxtendin r tho 

ono'’of H designs waa introduced by 

ono of tho deputies, and wan referred bv the 

gc8t«7*"'ri The plan oug- 

Wsteil IS to disregard altogether the period 
t«twoen August 1, lOH, and July 31, 1919 
for patentn which had not expired by July 31, 1914 
so that the period of a patent wouW beTxmtinue^ 

t/^nnf 1. 1914, to August “l919_ 

(/. angew. Chem., Dec, 16, 1919.) ^ 

Sulphuric Acid and Alkali la flermauv —Users of 
barely "neTalf Tth'" receiving 
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mbstly ^ing idle owing to lack of coal; and the 
production of sulphate of ammonia ana of super- 
phosphate 18 accordingly very restricted. Aa the * 
home supply of pyrites is inadequate recourse is 
being t^ken to importations from abroad. * 

• New maximum prices of fyilphurio acid are as 
follows; — Acid up to 80 per cent, monohydrate, 
1482 marks per metric ton sulphur content 
(formerly 816 mk.) ; over 80 per cent, up to 90 per 
cent, (inclusive), 2820 mk. (1408 mk.) : highly-con- 
centrated acid over 92 i>er cent, monhydrate and 
up to 40 per cent, anhydride^ 1740 mk. 

The position in the alkali industry lias bc^come 
worse. Several of the biggest producers of caustic 
soda, e.g., Fabrik Wiirselen in Rhineland (a branch 
of the German Solvay-Werke A.-G., Bernburg), 
have had to close down owing to lack of coal. Very 
little hope is entertained of a speedy resumption. 
— (Z. angew. Chem., Dec., 12, 16, 1919.) 

Nitrogenous Fertilisers in Germany. — The total 
possible output from existing plants is estimated at 
5(X),0(X) tons bf nitrogen, 60 per cent, of which could 
be produced by the Habcr-Bosch process, and 20 per 
eent. each by the cyananiide works and the gas and 
coke industries. In October, 1918, the industry had 
so far reeovercKl that 25, (XH) tons of nitrogen was 
being delivered per iiiontb, when, further progress 
was interrupted by the revolution. The demand 
for artificial nitrogenous fertilisers is very great, 
since all farmers are now convinced of their im- 
portance and value. With the co-cmeratioii of the 
Government, the five leadir^g producers of nitro- 
genous fertilisers have formed a syndicate, the 
object of which is not to make largo profits, but to 
increase output, to exercise control o^er prices, 
and to secure fair distribution. Attached to this 
syndicate is a committee on which both producers 
and cansumers are represented; by mutual con- 
cOssions and adjustments between these it is hoped 
* that tho German farmer will bo able to obtain his 
nitrogenous fertilisers tlipoe times cheaper than 
if ho imported them from abroad. 

The 18 per cent, of the total nitrogen supplies 
< ontril)iite<l, by gjvs works ladore tho jvar has now 
sunk to 5 per cent, ; but these will continue to 
manufacture sulphate of ammonia in order to make 
full use of their plant. Tho shortage of sulphuric 
acid is being relieved to some extent by the pro- 
duction at gas works of a spent mass containing 
up to 50 pt r cent, ol sul^^hur, which modern eoin- 
bustioii furnaces are capable of burning direct to 
sulphuric acid. Should the supply of sulphuric 
acid, fail absolutely, gas works can fall back on 
tho process introducc<l by tho Budische Anilin- und 
Sotlafabrik by whicli ammonia i.J converted into 
ammonium sulphate via gypsum.— *(Z. angew. 
Chem. Doc., 19, 1919.) 

Competition foPithe Swedish Saltpetre Market. — Tho 

Svensk Handelstidning for November 5, 1919, 
remarks that the fact that the German process of 
atmospheric nitrogen fixation is economically 
cheaper than that carried out by the Norsk Hydro 
Company of Norway renders tho nitrate question of 
especial importance to Norway. ^ 

Immediately before the war Sweden imported 
annually about 36,000 metric tens of nitrate, chiefly 
from Chile. Norwegian saltpetre being subject to 
an import duty of 16 per oenit. was seldom seen on 
the Swedish market, but this import duty has now 
been removed, and it is anticipated that more Nor- 
wegian material will be imported. The cyanamide 
process of fixing atmospheric nitrogen, which waa 
amongst those experimented with in Sweden during 
the war, appears to be capable of commercial ex- 
ploitation in the countiy. The keenest competition 
iH anticipated between the Norwegian and CMIean 
products. At present the Norwegian product costs 
46 kronor per 100 kilo., free of import duty, the 
Chilean 66 kr. per 100 kilo, (krona -Is. lid.). As 


• t 

the former contains 13 per cent., and the latter 
16 per cent, of i^itrogen, the respective* prices are 
3*54 and 3*67 ktonor per kilo, of nitrogen. Exten- 
sive experiments iq Germany, Denmark and Sweden 
have shown that the Norwegian product is fully 
up to expectation8.--(Z. angew. Chem., Nov. 28, 
1919.) 

The Flax Fibre Industry *in St. Helena. — The year 

1918 proved a vary successful one for the flax fibre 
industry in St. Helena, 516 tons of fibre and 222 
tons of tow, with a total value of £61,136, being 
shipped during the year. Good profits were ob- 
tained partly be(;au.so of the low wage standard, and 
partly because the colony was fortunate enough to 
get its profVico shipped while the high war prices 
still prevailed. Tho average price paid for leaves 
was BBs. per ton, as against 328. 6d. per ton in 1915. 

During the early part of the year an attempt was 
made to obtein fibre from the stalks of wild ginger, 
but the small yield — about 2 per cent, of fibre and 
3 per cent, of tow — would not pay for milling in 
normal times. — {Bd. of Trade J ., Dec. 25, 1919.) 

Commercial Value of Palmelto Leaves. — The 

palmetto tree, found extensively in Morocco, is of 
i considerable commercial value, as it yields fibre, 

I paper pulp, tuUnin, gallic acid, alcohol, fecula, 

; fuel, and cattle fodder. The fibre, under the nanle 
I of “ vegetable hair,” is used to replace esparto in 
i basket-making, etc., and the more costly American 
I sisal in ropes and sacking. Palmetto leaves can be 
used for the manufacture of a paper pulp, which is 
more easily produced than esparto, and which re- 
quires only half the quantity of soda; the low yield 
— 28 per cent., against 40 for esparto — is eompen- 
eated for by the low cost of palmetto and economy 
in production. The pulp is easily bleached, supple, 
and fibrous ; it also felts well and can be made into 
very tliin sheets, giving a good quality paper equal, 
j if not sujK'rior, to esparto paper. Before 4.he war 
I 60, (MX) to 60, (XK) tons of this pulp was exported from 
! Algeria. — (Bd. of Trade J., Jan. 1, 1920.). 

The Anhinga Fibre Industry. — The Anhinga plant 
is a native of the State of Para^ Brazil, which is 
said to ho capable of producing 100, (X)0 tons 
; annually. Anhinga is the raw material from which 
I linen paper is made, and by a chemical process it is 
j convertible into very fine white fibres which com- 
pare with first-quality cotton. The fibre is per- 
I iiianent. Tho industry has to compete with that of 
' riiblK'r, but abandoned sugar mills are being 
utilised for the treatment of tho fibre. One mill 
: already produces 600 kilo, daily. The price at 
i Para is 300 to 350 rois per kilo. (4 id. — 5d. per Ib.). 
i — (U.S. Com. BejK, Nov. 15, 1919.) 

I Sugar Cultivation in Siberia. — T(\ineet tho Siberian 
i demand for sugar ten largo factories producing 
: annually 72,220 short tons would be n(^«d. This 
I demand cannot at present ho met. and importation 
is undesirable because it would lead to a further 
depreciation in the value of the rouble. The 
. organisation of the beet sugar industry has been 
i considered by tho Association of Siberian En- 
gineers, and three years’ experiments have shown 
that the sugar beet will grow in many places iiv 
i Siberia with high sugar content and or extremely 
I *good quality. Near the village of Pavlovsk, in the 
' Barnaul district, 11,286 acres has been leased from 
I the Government for beet cultivation and sugar ex- 
: traction. State funds have been appropriated to 
j encourage the industry, and premiums on produc- 
tion will bo paid for several years. To the factory 
in Pavlovsk the annual premium will amount to 
over a million roubles. In consequence of this en- 
couragement a joint-stock company, with a capital 
of 10 million roubles, has been formed. (See wbo 
i this J., 1919, .378 r).— (r.N. Com. Jtep., Nov. 19, 
j 1919.) 
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Glauber's Salt in Siberian Lakes.— The supplies of linseed are preaeed/ for «oap ma-king. The 
precipitated Glauber’s salt in some of the Siberian annual production of sesame amounte to 45,000 tone 

lakes are estimated to be: (1) The Great Mar- ancj, that of sesamuni oil 800 twns. . In 1914. Turkey 

myshansk Lake, 2,600,000 short tons of crystalline imported 8(XKJ tons of cottonseed oil. There are 

salt, Na^SO^-lOHjO, and 397,210 short tons of two 'modern oil mills in the cotton growing district 

evaporated Glauber’s salt; (2) Little Marymyshansk of Adaii Mersma and two others in Smyrna. Dim 

Lakt, 451,400 short tons of crystalline salt; (3) Lake of the latter has a productive capacity of 2800 tons 

Tuskal (Minusinsk distfict). up to 1,805,500 tons of oil, and has been purcha^ by a Hungarian 

of crystalline salt; (4) Lake Varcho (Minusinsk company. Hungarians are largely interested in 

district), up to 1,805,600 tons of precipitated Turkish industrial ventures, and are given prefer- 

erystalline salt, and an enormous quantity of enoo over others. Linseed oil is imported to the 

Glauber’s salt in solution.- (77.*S\ Com. Itep., amount of 900 tpns annually. Attar of roses is the 

Vov. 17 1919.) only essential oil prepared in large quantities. The 

* industry floiiri8he.s in the regions of Sparta and 

The Iron Ore DepoLti in South Kussia. — The Buldur and tho vilayet of Bnisa. The annual pro- 

British Economic Mission in South Russia reports ' diiction of rose oil is about 100,000 miskal 


that the normal production of iron ore at the 
Krivoy Rog Mines is about 400,000,000 pouds 
yearly (62 pouds^l ton). In 1913 tho output of 
this region accounted for 69 per cent, of the total 
Russian production. At present all mines are at a 
standstill. Allowing for a reserve stock of .30,000,000 
' pouds, the stocks of iron oro in mines and factories 
leave 100,000,000 pouds at tho disposal of South 
Russian factories, equivalent to four months’ full 
supply. Reckoning half-finished material in hand, 
the factories are safeguarded for full-speed work 
for eight months. It is estimated that with the 
gradual reopening of factories existing stocks will 
suffice for 11 to 2 years. Iron ore can at present 
be exported from Dolinskaia to Nikolaeff, aind 
thenoo by sea. — (Bd. of Trade 7., Aov. 27, 1919.) 

The Chemical and Allied Industries of Turkey. — In 

normal times Turkey imports annually more than 
£^00,000 worth of chemicals, drugs, dyes, medicines 
and tanning materials, over 40 per t'ent, of which 
was derived from Franco and Germany. Tho only 
large chemical works in Turkey is the Government 
factory, at Makrikoi, near Constantinople, produc- 
ing such products as sulphuric acid^ nitric acid, 
alcohol and ether, in addition to munitions of war. 
In Turkey, the manufacture of sulphuric acid, even 
as a by-product, does not pay. The largest and only 
modern lead smelUu' in the country is situated at 
Balia-Karaidin, and has a normal annual output of 
about 14,000 tons of metal. With this exception, 
Turkey posscssos no metallurgical establishmente 
worthy of mention. Sulphur is mined at Sparta, 
and raw saltpetre is recovered from the soil at 
Konia and Caesarea. There are two modern cement 
factories, at Daridya and Eski-Hisaar, producing 
annually 80,(X)0 tons of cement, equal to about two- 
thirds of the annual domestic consumption, and 
35,000 tons of hydraulic lime. It is anticipated that 
'Turkey will soon be able to produce sufficient 
ooment to meet home demands. 

’Hie (XMUTnic imlnstry of Turkey, which formerly 
enjoyed consideiable fame, is now in a Rtat<? of 
decay. ‘Feeble attempts to revive the ancient art of 
faienco manufo^^ture have not met with much 
success. A number of glass fa( toric.8 has been di.s- 
mantlcd, and the manufacturo of gha-ss in the 
country is being generally abandoned for ecoiiomit; 
reasons. 

Constantinople pos.scsses three and Beirut one 
modern gasworks. Two of the former .are now idle. 
The gasworks at Beirut also mannfaeturee ioe. 
Raw phenol, tar and coke briquettes are recovered 
or prepared in a very primitive manner at Dolma- 
Baghtche, Carbon dioxide and <yxygen are manu- 
factured at Balat, the works being under German 
management. 

The oil industries are tho most important 
economically. Olive oil is produced on the soutii ! 
co^t of the Sea of Marmora, on the west coa,st of | 
Asia Minor, and in the district of Beirut in Syria. ! 
The annual production of this oil is between 70,000 i 
and 80,000 tons, and the exports are about 7000 1 
tons per annum. At Constantinople, sesamum and j 


(=rl023 lb.). Amongst the oHa distilled are those 
of thyme, geranium, laurel, anise and orange 
blossom . 

While some soap is exported, chiefly to Egypt, 
large quantities of cheap toilet soaps are imported 
from Europe. The industry is carried on in 
numerous establishments, generally very small, wdth 
olive oil as the raw material. Syria produces about 
20,000 tons of soa^) annually. 

Valonia extract is manufactured in Smyrna, the 
profl action of tvvio very modern factories amountinaj^ 
in i)oace time, to about 3000 tons of crystallised, 
ground and liquid extract. Extract of liouorice is 
manufactiirc<l at an English factory in Soxe. 

There is a anodern tannery at Beikoz on the 
Bosporus, employing rmore power than all the others 
together. Smaller tanneries are located at Con- 
stantinople, in Smyrna, Aleppo, Adar Basar, Diar- 
hekir, Satranholi, and other placee. In 1913 'Turkey 
exported between 6000 and 7000 tons of goatskins. 
The thirteen largo tanneries of the country pro- 
duced about 1600 tons of solo leather and vachettes 
and prepared between 700,000 and 800, ()00 sheep and 
goat skins. Tlie imports of leather and leather- 
goods comprised 4000. tons of- sole and saddle 
leather and more than 2000 tons of cattle hides, 
calf skins, etc. Glue and bone meal are manufac- 
tured in a Gorman-owned factory at Jodicule. 

Turkey passesses only one modern dyeing estab- 
li.shment, that of tho Oriental Carpet Manufactur- 
ing Co. (a Briti.sh company) in Smyrna. Small 
dyeing establishments occur throughout Asia 
Minor. Synthetic dyes of German manufacture are 
generally employed, but natural indigo still pre- 
dominates in use over tho artificial prf^uct. 

Abortive attempts to establish glass, paper, 
match and candle factories in the country are Wti- 
mony that the jirospects for chemical industry in 
the country are not encouraging. Tliere are, how- 
ever, good opportunities for such industries as will 
utilise domestic materials. Among such m.ay be 
niontionod the manufacture of oil, drying of fruits, 
canning of food, manufacture of alcohol, simple 
textiles and building materials. Tanning and soap 
making have an old tradition and should be pros- 
perous. 

3’he importations of chemical and allied produce 
for, 1911 — 1912 — the last year for which official 
statistics are available — were as followed: — 
Chernienh, colovrs, dyes, varnishes and tanning 
materials. Total value £641.628. Derived fnainly 
from: Germany 207%, United Kingdom 16‘8%, 
Austria-Hungary 16'6%, France 13‘6% Belgium 
6*4%, Netherlands 5-6%, Italy 3*6%, U.S.A. 0*3%. 
Drugs, medicines and perfumery. Total value 
£27.3,383. France 36*9%, Germany 20*2%, Austria- 
Hungary 13*1%, II.K, 12*0%, Italy 3*2%, United 
States 0*8%. Oils and fats. Value £1,857,300. 
From Russia 33*1% , U.S.A. 24*2%, United Kingdom 
6*5% , France 6*5%, Austria-Hungary 3*5%, Nether- 
lands 2-1%, Gcrmnny r8%, Belgium 1*3%, Italy 
VlX.-iChe-m.-Z., through f7.»9. Com, Bep.. 
Oct. 28, 1919.) 
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Government orders and notices. 


KxroKy PaomniTioNs. — Tlie lloard of Trade ; 
{Liceiising Section) announc^ that oreoeote oil ! 
and anthracene oil (green oil) containing no sub- 
stance suitable for making dyes and explosives, are i 
not included under the ooal-tar, etc., heading in ! 
the prohibited list. 

Ohdbkb Cancelled. — The following orders have I 
been revoked by the Food Controller os from 
February 1 : — Oils, Oilcakes and Meals (Requisi- 
tion) Order, 1917 ; Refined Vegetable Oils (Requisi- 
tion) Order, 1917 ; Oils and Fata (Restriction) 
Order, 1918; Margarine (Requisition) Order, 1918; I 
Margarine (Registration of Dealers) Order, 1918; i 
and Margarine (Cheese Returns) Order, 1918. ! 

Census ok Production in 1921. — The Board of | 
Trade has issued an order directing that a census I 
of production be taken in the year 1921. Among ' 
the trades and industries scheduled are: — Coal 
and ironstone mines under the Coal Mines Regiila- 
tions Act; coke works at cnllierios; oil sliiale mines 
and shale oil works : iron mines under the Metall- 
iferous Mines Regulations Act and iron quarries; 
salt mines ; brine pits and salt works ; iron and steel 
trades (.smelting, rolling and founding); tinplate; 
galvanised shoots; engineering trades (including 
electrical onginoering) ; copper, brvASH, lead, tin, 
zinc, and other metals (ex^iept gold and adiver 
refining); cotton; woollen and worsted; jute, hemp 
and linen; bleaching, dyeing, printing and finish- 
ing; grain milling; sugar and glucose; browing and 
malting; spirit distilling; chemicals, coal tar pro- 
ducts and drugs; seed-crushing; fertilisers; soap 
and candle brjides; paper; leather; brick and fire- 
clay trades; china and earthenware; cement; gas 
’and olootricity undertakings. Jleturns will not bo 
required from persons, oorjpaniea or firms who do 
not employ on the average more than five persons, 
exclusive of officers of the company or members of 
the firm, during the prc.sent ycRr, pjovided that 
signed declarations are made of the average number 
employed. 

Rk-oroanihation ok tkk Board of Trade. — A 
detailed announcement ha^ been circulated by the 
Board of fjade (oncerning its re-organisation, 
which has bt'cii proce<^ding since Juno last. The 
duties of the Department are organised under two 
joint 'permanent secretaries. Sir Sydney Chapman, 
who deals with all questions affeeting general 
policy, and Mr. H. A. Payne (Controller), who 
deals with administration and finance. Some of 
the principal permanent departments are: 
Industries and 'Manufactures: Mr. P. W. L. 
Asliley (assistant secretarj'^) ; Indu.strial Property 
(in(‘liiding patent office): Mr. W. Temple Franks 
(comptrollcr-goneral) ; and Power^ Transport and ; 
Fconomics: Mr. K. F. Carlill (assistant secretary). ^ 
Among the temjwrary departments are the Pro- j 
fitoering Act Department (oDiitrollor — Capt. ,H. ! 
Hinrtks), the Export Credits Department (manager 
— Mr. L. A. Davis), and the Clearing Office for 
Enemy Debts (controller — Mr. E. Spencer Grey). 
There are two large departments which hold some- 
what /ipecial relationship to the Board of Trade, 
viz., tho Department of Overseas Trade ( Develop- 
ment and IniolligciK'e) under the joint control of 
the Foreign Officx) and the Board of Trade, and the 
Coal Mines Department, which is attached to, but 
docs not form part of, the Board of Trade. An 
internal admiinistrative council has also been esteb- 
lishcd, but this is quite distinct from and in no way 
supersedes the Board of Trade Advi.sory council, on 
ivhich manufacturers, traders, and labour are 
represented. 


» « • 

OFFICIAL JRADE INTELLIQENCE. 

(From the Board of Trade Journal for January 22 
and 29 and February 5.) 

OPENINGS FOR BRITISH TRADE, .r 
The following inquiries have been retxjivcd at the 
Department of Overseas Trade (Development and 
Intelligence), 3o, Old Queen Street, London, 
S.W. 1, from firms, agents, or individuals who 
desire to represent U.K. manufacturers or ex- 
porters of the goods siiecified. Briti.sh firms may 
obtain the names and addi^esses of the persons or 
firms referred to by applying to the Department 
and quoting *the specific reference number; — 


l^ocallty of 
firm or agent. 

MATERIALS. 

Reference 

number. 

British India 

Corrugated iron 1 

1.^6 

British West Indies 

Alcoholic beverages 

157 

Earthenware 

93 

Canada 

China ware . . 

121 


Bristol board, tinfoil, celluloid . . 

• 

Egyi.t 

Round and Nat bars, mild steel 
sheets, galvanised flat and cor- 



rugated sheets . , 

129 * 


Lubricating oils 

166 

South Africa 

Paper, ink, stationery (tender for) 

t 

Pottery, glass 

126, 127 

,, 

Machinery and supplies for gold 

Bcigi.im 

mining, sugar and oil refining. . 

166 

.Steel 

100 

,, 

Chcmlcnls, drugs, oils, resins. 


gums, white spirit 

99 

,, 

Rubber 

« 101 

„ 

iron, steel, tinplate, copper, brass, 



tin 

103* 

,, 

Tinplate, tin solder 

104 

, . . . . ' 

Coarse sea salt 

131 

M • • . • 

Chemicals, ores, phannaccuticsl 



products 

133 

,, . . . , 

1 Lubricants, metal cleaners 

167 


i>eatlier 

168 

Franco 

: Cement 

134 

,, 

I Motor petrol 

172 

„ 

i Chemicals . . 

173 

Germany . . 

j Tunning extracts . . 

135 

Greece 

j Iron sheets and bars, galvanised 



1 iron, tin, paint 

1 106 

Italy 

1 Soda caustic soda, potassium di- 

i 


1 chromate 

108 


i Metals, tiufoil, wire . , . . j 

1 109 


! Nickel, white metal, brass, copper, j 



aluminium .. .. .. 

no 


Porcelain, earthenware . . > 

111 

• . . . 

Asbestos . . . . . . . . 1 

112 

XetUerianda 

i.eather . . . , . . . . i 

140 

and Colonics 

i'aficr . . 1 

144 

Norway . . 

Pulp, paint, oil, engine oil grease, 
roil lead, load, tin and zinc 

! — 


plates, sugar (goods in demand) 


Switzerland 

Tool steel 

; 175 

Morocco . . 

Glass 

1 179 


Asia Minor (^^luyrn.i) Copper snlpiiatc, iron sulphate, i 

chemicals, naphthalejio .. 148 

S>Tia . . . . Ix'ather ] 149 

DonUuican llepiibllc Cljemlcals, perfumery, alcoholic ! 

I'ovoragos * .. ..4 118 

Mcx-lco . . . . ChemK-ala for inJustrial pnri>ose9 

and for making dyes .. ... 119 

Argentina .. Plant for distilling petroleum ^ 

,, .. Wire, rement I 117 

Chile . , . . Chcmicala, drugs, disinfectants, | 

tanning materials, perfumery I 
raw raatcrl.al8 . . . . | IM 


♦ 'rho Canadian Government Trade Commlaaioner, 73, Baslnghall 
l*trect, Ix^ndon, E.C. 2. 

t The Department of Overseas Trade, 73, Baainghall .Street, 
Ix)ndon, K.C. 2. 

Markets Sought. 

A Canadian company desires to get into touch 
with tJ.K. importers of sugar and syrup. 

A Canadian firm manufacturing sulphur dioxide 
(j^s and liquid) desires to know the nature of the 
British market. 

A Canadian firm owning mica mines wishes to get 
into touch with importers in tho P.K. Inquiries 
to the Canadian Government Trade Comrai.ssioiier. 
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'TARIFF, CUSTOMS, EiCCISE. 

«< 

Auitrdia. The import of goods from Germany, 
Austria-Hungary, Turkey, and Bulgaria is pro- 
hubi^ save with th© consent of tho Minister for 
Jradv3 and Customs as from January 14. On this 
date a proclamation waa*also issued prohibiting tho 
exportation of goods from tho Commonwealth to 
former enemy countries. 

Bra2i7.---The new C/onsular Invoice Regulations 
are given in tho issue for January 29. 

British Honduras, — The export duty on intoxi- 
cating liquors has oeen amended as from 
November 1, 1919. * 

British India. — The import duty on opium im- 
ported into the Punjab and the North West 
Frontier Provinces is fixed, as from April 1, at 
R8.27.8.0. per seer. 

The import and mamifaoture of Kuch acetylene I 
' as is declared to be “an explosive” is absolutely ' 
prohibited u.s from December (i, 1919. I’he notifica- J 
tion defines the term “an explosive,” and pro- j 
scribea tho conditions to b<‘ fulfilled when acetylene i 
is stored in cylinders. The Notification may be | 
seen at th© Department of Ovorsc'as Trade. 

The complete Schedule of Valuations for import i 
duties with effect from .lonuary 1 is set out in the 
assue for February 5. 

(jQsta Silver and silver coin may be im- ' 

ported free of duty. 

Denmark . Among the articl<‘s tlie export of 
which IS still prohibited, except under licence, are 
ammonia saltfl, bimzine, cement, coal tar and pitch 
cocoa butter, colours (with some oxc-eptions), explo- 
sives and gunpowder and raw mater;. Is for their i 
manufacture (except glycerin), oil-cake, wood pitch, 
gl^B vessels, calcimMl gypsum, hide.s, skins, leather, ■ 
lard, linseed oil, manures (natural and ai't^ificial) 
margarine, vegtablo oils, oil-.setnls, oleo stock, petro- i 
leum, potash salts, shellac, starch, sugar (including 
glucose), turpentine, vinegar, vitriol (coppm* and ' 
iron), and yeast. i 

Ecmidov.^X surtax has been levied on most im- i 
p.)rts varying from oue-half to Urn centavos per i 
wilo. or 1 per cent, ad valorem, -according to tho 
clarification. Common soap, candles, petroleum, 
and leather for boots are, inter alia, specially 
exempted. 

Finland.-Thii Cuireiuy Board decides all ques- 
tions relating to import licences and importers 
must satisfy the Board that they will nof make 
payment in hinnish marks. 

^ luxury” the import of 
which II forbidden are arrowroot, tapioca, locoa 
chocolate glucose starch syrup, paper manufac- 
tures, certain kinds of manufucture.s of glass and 
porcelain, pertumery, and calcium carbide: 

French Indo-Cluna. —Tho ratt^s of duty leviable 
on imports are subjec t to the same “ cm^tfic ients of 

riwl. ■’" eood" 

ported without lioenoo are certain dyeing plants 
o^m, certain vegetable fibres, Peruvian bark’ 
for pulp inanutaoture, charcoal, cork, .,ue; 

valonia, campLr 

hides, skins china clay, calcined magnesite, mica’ 
fluorspar, alabaster, marble, fullor’a earth load’ 
iron manganese, nickel and tin on-s, solid a-Ualt 
? ni«rcury and amalgams, ‘alkali 

arsenic, uramnm, iodine, phosphorus, am 
eitrate, waste paper Td 
»’»re8, certain finds of 

iron and iron alloys. 


i The expert of certain kindrf of stones, mineral 
ji siibstanoGs, glass, glassware, and wares of iron and 
f iron alloys is permitted. Tn© full ‘text of this pro- 
j clam,ation is given in the issue foV January 
I Greece . — The import of calcium' carbide,* cauatdc 

j soda and soda ash ft prohibited as from Decem- 
I her 25, 1919. 

j Japan (Gorea).— The permission of the Governor- 

i General is required for tho export of pulp, printing 
I paper, pho.sphate of lime, comnound fertilisers 
nitrate of soda, and sulphate of ammonia. ’ 
/.rtteio.— The import of, inter alio, alcoholic 
, heverages, porcelain, polished glass, perfumary, and 
toilet soap IS prohibited. 

I .Wad<i!7asMr.-Tho iniDort dirty on certain kinds 
I ol paper has been modified. 

J/ex/Vo.—The export duty on heneqiien has been 
^ incren.sod t^, 8 per cent, ad valorem, on the price 
, f.o b. at Progre.so, Yucatan, as from November 28 
I text of the Tariff Valuations may 

b(> seen at the Department of Overseas Trade. ^ 
iVc/nef.— Particulars of the new Customs* Tariff 
are given in tho issue for January 29. Among the 
articles exempted from customs duty are sugar 
condensed and dried milk, artificial fertili^rs’ 
animal fats, cxwtain kinds of glass, ammonium 
k sulphate, common soap, and certain 

^nds of pajier Borax and sulphuric acid may also^ 

Ministry ^ 

translation of the Decree concern, 
ing the control ot imports and exports and exchange 
ofwrations is given in the issue for January 22. 

Hutnanm.-^An additional tax of 2 per cent cut 
impwtH, oii Si 
duty of :id. per Ib. has 
spirit has been increased. ' 

Npa/u. —Among the aVticles the export of which 
s prohibited are mineral fertili.sers, alloys of 
aluminiim, eug^, 
iml ^ cardboard, raw hides and %kin.s, iron 
and steel waste, tin, cereals, metal waste 

paraffin, potash and its salts 
t'xceptions), superphosphate, and sul- 
phate of ammonia, ^cial export permits are 
required for earth nuts, alum, malt, oils, tallow 

Sv'^tives^'''''"^" 

has’ been 

suspension of the customs duties 

mill! T^’ dripping, and condeiwS 

milk ha© been prolonged until Ma,y 31 . 

prohibitions have been removed from 
graphite, carbon electrodes, salicylic acid, vegetable 
tanning mntenals, chrome alum, cliromic^ acid 
sodium and potas.sium chromate.s and dichrLaU^! 

articles the export of 
whjeh IS now allowed under general export Boenoe 
aio white arsenic, arsenic sulphide, chlorides of 
barium, calcium and manganese, magnesium car. 
of*'in*f^ “uJphate and chloride, certain com^iounds 
sulphur chloride, bisulphite of lime 
liquefied ga.s, acetates ol alumina and lime phenate 
oMime, nitrate of bitryta, sulphate oT eSSrsut 
S and tartaric 

nnflpr chemicals may be exported 

under general licence revocable at any timT 
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Minks and Quabbies. Genehal Repobt with 
Statwtic^ 1918. By the Chiep Inspector of 
Minks. Pakt JI.— Ladoub. [Cmd. 490— 6d.] 
Part III.^uput. [Cmd. 531— 3d.] fH.M. 
Stationery Office.^ 

Labour. — Of the total of 1^072,903 persons em- 
ployed at mines and quarries in 1918, 807,086 
worked underground, and 222,602 (including 11,761 
females) above ground. Compared with the 
previous year there was a net decroaso of 12.668 
workers. The following figures show the numbers 
of workers, under and alxive ground, in soine of the 
chief mining industries : —Coal, 99^317; iron ore, 
20,607; lead and zinc ores, 3,058; limestone, 12,972; 
oil sh^e, 4,946 ; tin ore, 5,524. There were 83 
explosions duo to firedamp or coal dust, resulting 
in 160 deaths, and 64 of these were caused by naked 
lights. The dpath-rato per 1,000 persons employetl 
underground was I CO in 1918, and the average for 
the past ten years 1*51. 

The following suggestions are made for mitigat- 
ing the loss of output in coal mines due to the 
shorter hours of working;— (1) Increasing the 
effo<;tive working time of the hewei> at the face by 
conveying him to and from work by mechanical 
haulage; (2) ^Increased utilisation of the second, 
usually the upcast, shaft for the purpose of winding 
coal or for lowering and rai.sing workers; (3) simul- 
taneous decking of cages who>re cages with more 
than one deck are installed* (4) extension of the 
multiple shift system; and (5; extension of the use 
of mechanical coal-cutters, other laboyr-.saving 
devioos, and conveyors. 

To increase output, more machinery of the latest 
type, especially in connexion with mechaniical 
auxiliary haulage, should l)e introduced, coal used 
bn the collieries sliould he e<‘onoinised, and elec-tric^l 
ma(;hinery should replace the heavy coal-consuming 
steam engine.s. The number of mechanical coal- 
cutters in u.se in 1918 was 4,041, and the quantity 
of mineral so cut 27,873,646 tons, as a;jainst 3,799 
ma(?hin<^s and 28,196,486 tons in the previous yeor. 
The consumption of electricity by electric motors 
was 96.'), 367 h.-p., an increase of 5 66 per cemt. over 
1917, and th(‘ numW of electrically driven coal- 
cutting nia«*hines in use at the end of 1918 was 
1,797, or 58 more than tweI\V months lieforc. 

Output. — Cu<U and Coke . — The mo.st noteworthv 
feature of the minorol output in the British Isles iii 
118 (see this J,, 1919, 420 r) was the large decrease 
in cH)al proiluction, which fell nearly ^21 million tons, 
equaf to about 9 per cent, of the 1917 output. The 
total nroduction of 227,748,6.54 tons was distributed 
as follows; England, 159,419,825 tons; Wales, 
.36,346,610; Scotland, 31,890,218; and Ireland, 
92,001 tons. Of this total the following quantities 
were exported; — 


As coal 

915,921 tons coke, ^ual to 
1,605,090 ,, manuf. fuel, equal to 
Bunkers for ships, foreign trade 


Total ... 43,390,496 
thus leaving 184,358,1.58 tons for home consump- 
tion, oV 4'385 tons per head of the civil population. 
The percentage of output shipped abroad shows a 
slight decrease over 1917, viz., 191, against 19*6. 
For the decade prior to the war exports averaged 
over 30 per cent, of the output. 

The average price of coal during the year was 
20s. ll ld., as compared with lOs. 87d. for 1917, 
80 that notwithstanding the fall in quantity, the 
value of the output increased by £30,000,000. The 
total coal carbonised was 38,219,479 tons, yielding 


Tons.. 

31,752,904 

1,526,5.35 

1,354,S81 

8,756,476 


7,945,065 tons of gas works coke, and 13,121,311 
tons of oven coke, (in 1917 39,300,604 tons of coal 
were carbonised)? The total numwr of coke-ovens 
in operation was 10,292, of which 40*6 per cent. 
wa« of the beehive type. The output of the briquet- 
ting industry, which is practically confined to 
South Wales, was greater both in quantity and 
value, 1,866,689 tons of ‘■coal being used and 
£2,990,552 worth of products obtained. 

Cojyppv. The 1*213 tons of ore raised yielded 
only 179 tons of metal, showing a still further de- 
cline in the quality of ore mined. During the year 
the imports were 16,319 tons ore, 21,013 tons regu- 
lus, and 205,661 tons metal, while over 7000 tons of 
metal was exported. The afrerage price of “ Best 
Selected ” wuh £126 Os. Id. per ton. 

Iron . — The statistics for the chief centres of pro- 
duction are: — 

County. 

Under the Coal Minre Act 
(.iveragB 30% of iron) 

Northampton 
Htatfon! (North) 

Yorks (N. Kldlng) 

Ayr 

Lanark 
Renfrew . . 


Quantity. 

Price per ton 

Tons, 

8. d. 

145,580 

8 10 

689,856 

17 7 

4,544,1.35 

9 7 

103,948 

22 8 

72,916 

24 3 

126,674 

13 4 


Under the MeUdliferous Miiien 
lotion Act-~ 
Cumberland 
Durham . . 

(Jlamorgan 
l>.anca8hire 
From Quurrien — 

J/)lcest(T . . 

Lincoln . . 

Nortliarapton 
Oxford and Hut land 


Uenic 


1,230,572 

16,030 

r>3,24tt 

2tJ5,305 

000,345 

3,226,404 

2,4.30.403 

034,112 


Ter cent, of iron , 
50.41 

39.00 

61.00 
61. .34 


27.84 

24.60 

31.90 

PO.Ol 


This total is an increase of about 1 per cent, on the 
previoUvS year’s figure. 

Total ore from mines and quarries In tl»o United 

Kingdom .. _ 14 618 032 

Foreign ore imimrted (chiefly from Spain) . . [ ! 6’6«l'72« 

Pyrites ciudere '627|527 

Total (less 100 tons e.\j)orted) .. 21,822 127 

This total is an increase of about 1% on the pre- 
vious year’s figure. 


Works In operation 
Furnaces built 
Furnaces in blast . . 

Pig iron made 
Ore used 
<.k)al used . . 

Coke used . , 


ri(j iron prudtidit/n, 
1918 
no 

487 
317 
Tons. 
9,107,384 
22,544,064 
2,006,840 
11,286.680 


1917 

118 

487 

818 

Tons, 

9,338,104 

22,901,714 

2,816,818 

10,961.734 


The average prices of pig-iron during 1918 were 
Cleveland No. 3, £5 ISs. 6d.; all kinds of pig-iron 
exported, £10 48. 3d. , 

Iron Pyrites. —The 22,195 tons of pyrites mined 
was supplemented by imports to the eiAent ot 
8.36,70.3 tons (mostly cupreous iron pyrites). 

Lead. The 14,784 tons of dressed ore yielded 
10,909 tons of load and 77,795 ounces of silver. 
Ihe mean monthly priee of lead in 1918 was 
£30 28, 8d. 

Mamfane.se ore . — The North Wales mines have in- 
creased their output to 17,456 tons (9.942 tons in 
hut this quantity is small compared with the 
3o5,606 tons imporUHi. 

Oil shale . — The Scotch shales continued to give 
the same yields as in 1917, viz., 20 galls, of oil and 
40 lb. of ammonium sulphate per ton of shale. The 
average price at the mines was 9s. llTd. per ton 
(8e. 2‘6tl. per ton in 1917). 

Petroleum . — Imports show’od a further largo in- 
crease from 826,895,771 galls, in 1917 to 
1,324,495,125 galls, in 1918. 

Mercury . — The quantity imported — 1,077,460 lb. 
— was less than half that of the previous year. It 
was valued at about 68. 2d. per lb. 
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Salt . — The amount of British salt (rock and 
white) exported was 255,272 toii^ 

Silver. — 79,645 ounces of silver was produced, ' 
mostly from lead ores (q.v.). The average price of 
standard silver in liondon was 47 ^^d. per ounce. 

Tin ores . — The average tin content of the ores 
mirK.'d was 66‘2, so that the 6377 tons should con- 
tain 3954 tons of metaU The mean monthly price 
of standard tin in London was £329 lls. 3d. (£'237 
in 1917). " 

Tungsten ores.-— Tbo total output (302 tons) 
shows an increase on that of 1917 (241 tons). The 
bulk (22K2 tons) was obtained from the Cornish 
mines, where the dressed ore contained an average 
of 60*2 per cent, of tuifgsfccii. 

Zme ores . — The output of 9025 torts was a con- 
siderable increase on the previous year’s figure of 
7484. The yield of metal from the 9025 tons was 
3245 tons. The mean monthly price of spelU^r re- 
mained practically as in 1917, at £52 48. per ton. 


COMPANY NEWS. 


VAN DEN BERCIIS, LTD. 

* The twentieth ordinary general meeting of this 
company was held in London on January 26, Sir 
Mack worth Braod presiding. Since June 30, 1919, 
the date of the last balan('(' sheet, the company 
has issued one million £1 “ (V’ preiiTenee shares, 
so that the capital of the company now stands at 
£3,075.000. As it was not possible to raise money 
in this*country during tlu* war, an issue was made 
in*Holland of £1,000,000 in G per (‘cnt. reiieemahle 
notc'S. A susidiary company has is.sued to the 
public abroad a sum of £1,100,000 in preference 
shares, and another has issucil £1,333,000, partly 
for the' conversion of th<i G per cent, notes, of which 
about two-thirds has l>een exehangerl. The parent 
undertaking and its alHIiate<l coinpaniea, therefore, 
now have at their disposal a total capital of about 
£6,250,000. They o.vn nearly 40 factories in dif- 
ferent parts of Europ(‘, comiu ising margarine, con- 
densed milk, soap, oil crushing, extraiting, and 
relining and hardening works and, in addition, 
maintain control over several other businesses. 
Organisations have bctcn created and connexions 
opened up all over the globe, notably on the West 
Coast of Africa, the Dutch East Indies, the Straits 
Settlements, Ceylon, North and South America, 
China and Japan, for the fuirpose of ensuring the 
necessary supplies of raw materials. In view of 
the diminished importation of butter, now about 
J,(KK) tons per week compared with the pre-war 
average of 4,009^ to 5,0011 ton.-j, and of its high 
price, and the unlikelihood of any radical change, 
the futn^'e of the homo margarine industry appears 
to bo assured for a long tinit to eorne. C’oinpetition 
in the margarine trade is very ki.'C-n and the per- 
centage of profit on sales in country is small, 
the enormous expansion in turnoviT alom^ account- 
ing for the increased general profits of the < ompany. 
Since the de-cxmtrol, prices of raw materials have 
steadily risen, .^ind are now about three times tho.se 
prevailing before tho war. The advance is to 
some extent due to the abnormal rates of exchange', 
but chiefly to the great and inc reasing world de- 
mand for oils and fats. An innovation in the 
method of shipping oil consists in tho use of tank 
steamers equipped with steam coils. Tho company 
has received several such tank cargoes of about 
8,()00 tons each of coconut oil, and is now intro- 
ducing into its factories tanking installations to 
deal with any class of oil in almost any quantity. 
At an extraordinary general meeting held subse- 
quently, a resolution was passed authorising the 
Bub-division of the 625, (X)0 ordinary shares of £1 


each into four fully-paid shares of 6s. each,' of 
which thrfie are to bo preferred ordinary arid one 
ordinary. The proposal to increase the capital to 
£3,*J75,000 was also approved. „ 

BlllTLSH EI4SS iNDlJSTillES, LTD. . 

An extraordinary meeting was held in London on 
January 28 to consider a resolution for increasing 
the capital of tho company to £2,01X1,000. 

Tho chairman, Mr. 0. Williamson-Milne, stated 
that tho additional capital was required for the 
following objects:— -(1) The acquisition of the con- 
trolling interest in tho ordinary shares of the 
United Glass Bottle Manufacturers, Ltd., which 
owns the entire share capital of the following com- 
jianies;— Cannington, Shaw, & Co., Ltd., St. 
Helens; Nuttall & Co., Ltd., St. Helens; Jlobert 
Gaiidlish & Son, Ltd., Seaham; Alfred Alexander & 
Go., Ltd., Hunslet. Leeds; Aire and Caulder Glass 
Bottle AVorks (E. Breflit & Co., Ltd.), Castleford; 
and Moore, Nottleford Co., Ltd .,AVoolwich. The 
eompany also owns 60 aores of ground at Charlton, 
near Woolwich, upon which a very large factory is 
being erected and where the latest automatic 
machinery will be installed. Transport facilities 
will 1)0 provided by water, rail, and a fleet of motor 
lorries. (2) To ^ purchase the major portion of the 
share capital o*f Webb’s Crystal Glass Co., Ltd., 
which will give it a controlling interest in the follow- 
ing businesses: T. Webb & Son, Ltd., Dennis Glass 
Works, Stourbridge; Edinburgh and Leith Flint 
Glass Co., Edinburgl); Corbett & Co., Ltd., Tut- 
bury, Staffordshire; Medway Glass Works, Ltd., 
Queenborough, Kent; Robert Johnson Lamp-blown 
Glassware and Accessories Co., Ltd., London; 
H. Johnsfon & Co., Ltd,, London ; and a substantial 
or controlling share inU^rest in tho following: — 
Samuel Pearson, Ltd., West Bromwich; E. M. 
Patents, Ltd,, London; and Phillips, Ltd,, LondCn, 
The latter acquisition enables tho company to instal, 
and use on favourable terms tho semi-automatic 
Phnpire machine. The output from these firms will 
be considerably increa,se(l by the installation of 
automatic machines and additional furnaces. 

Tho company has sold its foreign patent righte, 
and from this source alone a larpo sum in capital, 
royalties and dividends is anticipated. Tho total 
capital required to cover the acquisitions mentioned 
above, to extend the company’s works at Canning 
Town, Quoensborongh a<sd elsewhere, and to instal 
improved automatic machinery is £2,800,000. Of 
this sum £2,100,000 will be provided by tho issue 
of 600,000 new shares, which will be offered to 
shareholders at £3 10s. per share. Tho remaining 
2(X),(K)() share-s have been taken firm by the Com- 
mercial Bank of London at tho same price. 'The 
hank has been given an option to subscribe for a 
further 50,001) shares on or before December 31 
next at £5 per share. Baron 11. fie Rothschild has 
joined the hoard. 

Tho resolution authorising tho increase of capital 
was carried unanimously. 

PAN DE AZUGAR NITRATE CO., LTD. 

At the eighteenth annual general meeting Jield 
in London on February 3, the chairman, tho lion. 
H. (]. (Jibbs, referred to the great change' which 
had oecurred in tho nitrate position during tho 
last few months. Tho Association of Nitrate Pro- 
ducers, formed in tho early part of 1919, fix^ the 
.■celling prices at 10s. Id. for ordinary and 10s. 4d. 
for refined, hut up to the middle of ^ptember last 
only .some 2300 tons had been sold. At that time 
the po.sition looked very unfavourable. Many of 
tho ofieinas had closed down, production was 
redirced to 100,000 tons monthly, as compared with 
a normal production of 260,000 tens; and stocks in 
Chile had reached the enormous figure of IJ mil- 
lion tons. The situation was rendered still worse 
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by the groat shortage of tonnage. About th^ middle j 
of September last an effort was made to rehabilitate j 
the nitratt) trade, and 750,000 tons of nitrate ' 
sold at 9s. over Octolier — ■Afareli, followed by further : 
sales at high prices. During the past four months j 
or so sales by the Assoeiatinn have amounted to ! 
about 1] million tons for delivery up to and inolud- ; 
ing June at increasing prices up to 12s. O^d. per j 
(|ui)ital, and tin' oflieinas are rapidly reopening. The | 
next tomler sale by the AsHociation is fixed for the ; 
5th iust., at which some 5(K),000 tons is being ofTere<l 
at minimum prices of Us. 9d. for April — Juno and ^ 
Us. lid. for .Tilly -DeceFubc'r, and doubtless Bome- : 
what higher prices than these will be obtained. 
The policy of selling moderate amounts by tender 
for delivery at comparatively ni'ar dates is cer- 
tainly having the etieet cd' raising prices, but in 
view of the discjuieting menace of the synthetic 
product it is to he hoped that tlu' A.ssoeiation ha.s 
in view some far-sighU^d scheme for the more per- 
manent advantage of the industry. 

During the yi'ar ended June JO last the company 
rcali.sod a profit of £9,.J0() (capital €110,000). A 
dividend of 10 jicr cent, has hc'cn declared, and 
€25,800 is carried forward, as against €‘27,0(M) 
brought in, 

LKVEll BROTHERS, LTD. 

The Niger Company, Ltd., has annoiiiued tliat 
the ofFc^r made hy Lever Bro.s. to purelnise the 
ordinary sliares in the Niger Co., at €0 10s. jK'r 
share, payalilo in cash on or before July 1 next, 
has been accoptc'd bv over 75 per eenl. of the sliais's, 
and has tlu'refore lioooino dc'finitive. It is stated 
that the ('orporale existence and organisation ol 
tile Niger 'Co. will (ontinue. The aiithoris<*d eapit.il 
of this company is £3,0(X),000, of which €2,0(K),OOt) 
is in'ordinary shares of £1 each, and £1,250, (XX) of 
those hav(‘ been subscribed and ealh'd up. 

UNITED TURKEY RED (X)., LTD. 

At an extraordinary general meeting in Cl isgow, 
mi February 2 ,' it was resolwd to irn'roascf’the sli.ire 
capital to £2,0(X),(X)() by the cri'ation of 500,000 
ordinary shares of £1 each, anil to divide the 
existing £10 prefeixuice and ordinary Shari's into 
shares of the same la mount. It is intended to issue 
forthwith 841,250 ordinary ^'ihares at p.ar, to he 
offered in the Jirst place to pri'sent holders on a 
hliare-for-share basis. 


TRADE NOTES. 

Ft^BElCX. 

Forthcoming Industrial Fairs.— J)anfzi‘j~ Au inter- 
national fair will be held from February 18 to 25. 
Pixhihitors may only show goinls of which thc'V 
possess stocks, and which are rc'acly for delivery. 

FtnlamL— The Phimish Industries Fair has been 
arrangt'd to he hold from .June* 27 to .Lily b of this 
year. Alaniifaeturers ami merehants are asked to 
exhibit materials, semi-manufactured goods, 

tools, and machinery required in PXnni.sh industries, 
hut not pianufaetiired in Finland. Phill particulars 
to be ohtaiiKHl at all Finnish Legations and Con- 
sulates during F'ebruary, and at the office of the 
Fair: Finska Messan, Helsingfors. 

Jjibau , — The exchange conimitti'o of liibaii aii- 
nounees that it intends to set up a sample fair in 
June next. The fair will be annual and inter- 
national, .and will include samples of raw innteriafs, 
maniifaetures, engines, etc. 

The spring fair, to bo held from March I 
to 15 next, will include exhibits of drugs and other 


pharmaceutical products, disinfectants, laboratory 
glassware, industrial chemicals, artificial fertilisers, 
coal-tar dyes, aml'^inU'rnKKliatwi, dyeing and tun- 
ning extracts, artificial silk, ceramic ware, and 
photographic supplies. Applications should lie 
addres.sed to JMr. .1. A. Victor, 81, Budge Row, 
London, JO.C. 4. 

Milan . — The international sample fail-, to Ik' 
organi.sed on the sarne lines as tho.se of Ijvons and 
Bru.ssels, will he heUrfrom April 12 to 27. Informa- 
tion can he obtained at the ExhihiLions Depart- 
ment, Overseas Organisation, IVderatioii of Brilisli 
Industries, .89, St. James’s Street, London, S.W. 1. 

Foreign Company News. — J)pi iiuirh.— 'Yhe spirit 
works “ Fortuir-i,” in conjunction with “ D<' Danske 
Spritfabrike,” has bought out all the remaining 
Danish spirit companies, with one exception. 
Ollidal regulations and comi>nlsory rationing have 
redneetl the demand both for potable and teehniciil 
spirit, but the consumption of yeast has increased. 
(/. i'hetn., Dec. .80, 1919.) 

Fran re. -The Soi iett* Indiistrielle dii Celluloid ” 
is alsnit to lloat a loan of three million fra m s. 

The capital of the Ardennes Rhosphati" Company 
is to he inereasi'd from lOO.OOO to 1,000, 000 francs, 
for the extension of the works, workmc'u’s houses, 
and a railway siding. 

During tlu' last financial year the “ So< iete des 
Broduits Azotc's ” has made a net profit of 792, 21(5 
francs, a dividc*nd being paid of 20 francs per old. 
and 10 francs j)er new, share. 8'his (‘ompany has 
spc'cialised in the prociiiction of nitrogenous fer- 
tilisers. 

'I’lu' “ Steariuerie ct Savonnerie d(* Lyon ” has 
opeiw'd a new l>raneh undertaking for tlic' distilla-t 
tion glycerin ami the mannfaetiire of artificial 
riihhc'r. For this purpose the' c apital is being raisc'd 
from four to six million fiams. -(/. om/rir. ('Item.. 
Dec. 2(). 1919.) 

The Cement Industry in China. — This industry has 
rc'aehed the stage' at which it is able to mc'ct all 
the home re((uirements at prices which dc'fy forc'ign 
imports. The largest firm, whic h is entirely Chinese, 
is the (’hc'c Hsin Cenu'ut Company, which has an 
up-to-date works at ’longshan in North C’hina. The 
outjnit IS about 600,1)00 harrc'ls (875 Ih. net) pc'i- 
annum of grey cement, and this material is the 
most popular on the Shanghai market. The same 
firm controls a works at Hankow producing about 
200,000 barrels per annum (“ Pagoda ” brand). 
The Creon Island Cemc'nt Company, near Hong 
Kong, was for many years the chief cement under- 
taking in China, hut of recent years competition 
from the North, dilHculties of fuc'l supplies, and 
freight eliargos have seriously affected its opera- 
tions. Pre.sent quotations in Canadian enrrency 
are: (ireen Island ((‘inent, .^5'7.‘5; Cheo Hsin 
n'lnent, $1(3 per barrel. Japanese cement not 
cpiotc'd, as very little of it is la'ing importe<l.- (/Lc/L 
Dr fit. Trade and Co/a?/?., (Uinada, Dec. I, 1919.) 

The French Chemical Market.- -The leiideney to- 
wards sc areity of supply and enhanc ed prices still 
c'ontinne.s. Evc'U ac ids arc dillicult to obtain, and 
the gc'iu'ral outlook is accordingly serious. Phos- 
pliates have risc'n in price, those with a content of 
."iS -08 iH'r ec'ut. being quoted at 0’95 francs per 
mnt, and tho.so with 6^8- 68 per cent, at l‘0o trs. 
pcT unit. These* prices are naturally imjiarting 
some vigour to the mining of the phosphate cieposits 
in the French colonies. The prices of sodium salts 
are at ii very high level; erystallisc'cl sodimn sul- 
phide, for example, has risen from 10 to To frs., 
and the crude salt is quoted at 135 frs. Ammonium 
salts are in short supply and expensive, the <‘ar- 
houate having risen to 270 frs. Caii.stic potash is 
(pioted at 685 fra. Soap is in strong demand, owing 
to the soap factories Wing held up by shortage or 
enal. 
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Sbwagk DrsrosAL. Ihj L Pa Kinnicutt, C.~E. A. 
WinsloWf and It. IV. Pratt. Second edition, 
re-written. Pp. xvit.^rA7. (New York: Jn. 
Wileu and Sons, Inc.; London: Chopinan and 
Hall, Idd. 1919J Price 183. iyd. net. 

The first edition of this book appeared in 1910, 
In the second edition fresh data are brought in, 
and the chapters upon screening, sludge disposal 
and chemical precipitation, together with the 
Milos acid process rcmod<*lled and expanded, 
whilst there are additional chapters on twostor<\v 
tank treatment, activated sludge^ general con- 
siderations regarding design and operation of 
sewage treatment plant, and disposal of excretal 
wastes where a sewerage system does not exisi. 

Throughout the book the term “ sewage treat 
ment ” is nsesJ in preference to ‘‘ sewag<' purifica- 
"fion,” and the for'mer is doubtle.s.s tlie corre<‘t 
term. Further, the use of the word purification 
rather leads the layman to suppose that a licpiid 
which has undergone “ purificaition ” is innocuous. 

It wouhl appear doubtful whether in many cases 
it is sufficient to treat w'wage up to the extent 
necessary to avoid nuisance and danger to health. 
In this lountry, at all events, the treatment of 
sewage should be carri<‘d sutlicientlv far to preserve 
the amenities of river lile, lisb. 

In the chapter upon composiaioii of sewage^s one 
would rather have expect<'d to have fouiul some 
reference to the Metonvan formula for ascertaining 
the strengths c»f sewages, as some such standard is 
niosl important in comparing results obtained at. 
•different works, ('hapter II., dealing with the 
subjec-t of dilution, is of marked interest, and 
contains much useful information. Much of it is 
derived from the work of Adeney, Letts and I 
Phelps, whilst the ('hi<ago problem is discu.ssed I 
and useful data given regarding self-purification j 
in the Dosplaines and Illinois rivers. ' 

Passing on, tin' authors deal with screening 
methods, particular atteiition Inung focussed upon 
fine screening, a siib|ect whifh has hitherto 
received but scant attention in this countiy, where 
the rivers are, however, for the most part, of 
comparatively small voittme. J^ndiminary treat- 
ment of sewage by sedimentation, chemical precipi 
tatioii, septic and two storey tanks form the 
subject matter of Fh.ipters IN', to VI L, and this 
important .s<'ction of sewage treatment is carefully 
dealt with. The .Mih's acid system is (h'scriln'd, 
and <lata from the Dorr and Weston expi'riments 
(ited. 

Broad irrigation or s<‘wage farming is fairlv 
comprehensively rreatt'd in ('ha[>U*r N'lIL, and the 
next chapter fs devoted to the disposal of sewage 
by i Intermittent filtration through .sand. It should 
he noted that uhat is termed “ intermittent 
filtration ” in America refers to filtration areas 
which treat .sewage at a high rate per acre per 
ilay, viz., dO.OOO to J 01), 000 gallons j)er dav, such 
areas being rarely cropped. The section ‘in this 
chapter dealing with nitrification is well written 
and carefully explained. 

In Ahe following chapter on conta< a beds, a 
considerable amount of the information is naluriilly 
derived from English sources, the reports of th'tr 
1898 Sewage Commission being often (pioted. 
After the adoption of contact beds by Manchester 
in 1900 a number of in.stalintions was construeUwt 
in the States. Dibdin slate Iveds also rc'vive notice 
in (this chapter, and the denitrification proces.s 
devif^*d by the late J’rofessor Letts to meet the 
special circunistance.s of the Belfast sewage 
problem. A useful summary of the ndvantnge.s and 
disadvantages of the contact sy.stom concludes this 
chapter. The authors next deal with the treatment 
of sewage in trickling or percolating filters, and i 


, [F^. le, 1020. 

tho development of this t^pe of filter is clearly 
and concisely set out. 

♦ Chapter XII. is devoted to* the coroparaitively 
recent process of activated slildge, worked out by 
Gilbert .1. Fowler. The authols rightly point put 
the difficulty — ovifing to limited experience — of 
4‘.sti mating the cost of the process, since the gross 
('ost depends so largely upon the balance between 
the expense of sludge drying and do-watering and 
the value of the fats and mannrial constituents 
recovoivd from the sludge. 

Tho disposal of sewage sludge is carefully ai\d 
comprchcn.sivcly handled, and it includes an 
interesting .action on the recovery of grea.se from 
the sludge after treatment of the sewage by the 
xMilos process. 

Three chapters follow upon “ The disinfection of 
w'wage ana sewage effluents,” “ Some general 
considerations regarding the design and operation 
of sewage treatment plants,” and ” The disposal 
of si'wage and excretal wastes in the absence of a 
.sewerage system.” The final ohapVcr is eoneerned 
with methods of testing sewage and sewage 
effluents. NN'ith respeet to the “ Standard of 
Purity ” (p. 510), an error requiring eorrcction 
ocours in the standard attributed to the Royal 
Commission (vn Sewage Disposal (second paragraph, 
line 0) .W parts per million of dissolved 
oxygen ” should rend 20 parts. 

A feature of the book is the list of references, 
vvhidi, altlKyigh by no iiK'ans exhaustive ns regards 
the subjeot of sewage disj)osal, Avill be found very 
useful by tbo.se desirous of seeking further 
information on any particular point, 

‘‘ Sewage Disposal ” sbouhl be in the library of 
all specialising in this subject, 

G. Bkiitham Keksiiaw'. 
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The CbiiAri.sTHY a.nd Technology of the Diazo- 
Co.MpoT NOH. 71.7 .1. C. Cain. Second edition. 
Pp. xi.-fl99. (Loniton: Edward Arnold, 1920.) 
Pricf Pis. 6d. 

The Manufactcue of Intehmediatk Pkoducts fou 
Dyes. Ihj . C#Cajn. Second edition, with 
25 ill n.d rat inns, Pp. 27,8. (London: Macmillan 
and Co., Ltd. 1919.) Price 10.s. 

.A Clas.s Book ok OncANic Che.mistry, yol. II. 
By J. B. Cohen. Pp. 1,56. (London: Mac- 
mill, m and Idd. 1919.) Price 4s. 6d. 

Service Cheatistuv. liy the late V. B. Lewes and 
J. S. iS. Braaie. Beimj a short nuinnal of 
chemistry and •nf falhiniy and their application 
in the naval and mihtoiuf services. Pp. ,576. 
(London: Eilwant Arnold. 1920.) Price 213. 

.A Short Handhook of Oh, Analysis. By A. If. 
Gill. Bevised ninth edition, Pp. 215. (Phila- 
detphin and London: .J . B. JAppinQott Co., 
1919.) Price 10s. (M. 

Chemists’ Manual ok Xon-Fehrocs Alloys. By 
A. R. Downie. Pp. 168. (London: ?v. and 
V. A. Span; New York: Sjion and Phamhrr- 
Inin, Ltd. 1920.) Price 10s. 

Limes and Ceaientr : 1’hkir Nature, Manufacture, 
AND I'sE. An Eleaientary Theatile. By 
E. A. Danua.steu. Second edition, revised and 
enlanjed. Pp. 220. (J.ondon: Croshy Lockwood 
and S(tn. 1920.) I*rice 7s. 6d. 

'he Chemistry ok Coal. By J. B. Robinson. 
/’p. 96. (London: (hirney and Jackson, 1919.) 

. Ciicc ds. 6d. 

-Milmohandum on Solid Lubricants. By T. C. 
Thoatsen and J^. Archbutt. Dept, of Scientific 
'If Rr3eorr/,. pp, 28. (London; 

H,M, Stationery Office. 1920.) 
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THE SAFETY LAMP AND ITS USE IN 
CHENHCAL INDUSTRY. , 

• ■ PAYMAl^. 

The danger of explosionH due to the ignition of 
mixtures of inflammable vapours and air was re- 
centlv described by the author in this Journal (1918, 
406 n), and precautions to prevent such explosions l 
were also discussed. Any very volatile inflammable | 
liquid may give off sufficient vapour to cause the at- i 
mosphere above it to become capable of propagating ; 
flame. A flame may therefore pass from an iinpro- ■ 
teoted light or flame more or less distant from the I 
inflammable liquid, and ignition and inflammation i 
of the latter would then follow. This important j 
fact is unfortunately little realised, it being too j 
commonly supposed that to cause a fire an uiipro- ' 
tected flame must actually come into contact wdth ' 
the liquid. Thus naked lights arc to be found : 
in use even where the risk is always present in its 
most dangerous form.* | 

The obvious precautions to bo taken in order I 
to prevent both explosions and fires wherever in- i 
flammable liquids are used arc : (1) the use of some j 
form of safety lamp where artificial illumination is | 
required, and (2) the enforcing ot* rules similar j 
to those usual in coal mines or explosives factories 
to prevent the introduction of any form of naked | 
light. 

Such regulations should appj^V wherever a largo I 
surface of inflammable liquid may be exposed to | 
the air, for example, in the preparation of dopes j 
and varnishes, in waterproofing and dry cleaning, i 
wherever inflammable products like rubhnir solu- | 
tione arc prepared or used in quantity, and 
wherever leakage may occur from plant or con- ! 
tainers. The possibility of leakages is especially \ 
serious where any of the industrial gases, such as ! 
hydrogen, coal gas or producer gas are made, used i 
or stored in large quantities. Protected lights ' 
should also be used when inflammable dusts, such 
as coal or flour dusts, are being ground. Per- 
haps the raost’frequent vnwm of gaseous Explosions 
is tho use of naked lights in the repair or cleaning 
out of largo holders which have been in use for 
storing inflammable liquids. Tho following notes 
may bo of service in choosing a s'liUable type of 
safety lamp tor u.se under H»VL’h circumstances. 

Tho chitu use of the safety lamp h^ always been i 
in the coal mining industry. It is just over a * 
hundred years since Sir Humphrey Davy first do- j 
scribed his wire-gauze safety lamp in a paper to the i 
Royal Society in 1818, “On the fire^ianip of coal ! 
mines and on methods of lighting the mines so as 
to prevent explosions. “ (8eo Davy’s “ Collected 
Works,” Vol. VI.) The essential feature of the i 
Davy Lamp, the Vire-gauzo shield, is still the ■ 
means used to prevent the flame of an oil or spirit 
lamp from igniting an explosive mixture outside 
tho lamp, though many improvements have been ; 
added from time to time with a view to increase 
tho safety of the lamp and improve its lighting 

power. ^ , T 1 • ' 

The'hnfety lamps in use in the British Isles are i 
of two kjnds, flame lamps and electric lamp, and 
^th types are available in the form of ‘ porch” , 
lamps for general lighting, and hand-lamps for ; 
wortraea’a use. The usual form of hand-lamp is ; 
very strongly made to withstand hard usage, but , 
“deputies' lamps” of lighter construction are ; 
also made. The kind of lamp which will be found j 
most useful will be largely a matter of individual , 
preference and requirements. The ad vantages or ^ 



each type of lamp have been and are still, the sub- 
•ject of much controversy, but the special claims 
made for each typo may indicated. 

Electric lamps. — I'he electric lamp is convenient 
in use, and is easily kept in order if electrical 
energy is obtainable for re-charging, but the ftrst 
cost is rather high. The elxX;tric safety hand-lamp 
usually consists of a 2-volt storage battery of an 
“ unspillablo ” ty{jE, and a small metallic filament 
bulb. The former is surrounded by a strong case 
of sheet steel or iron, and the latter by a thick 
glass cover held in position by an extension of the 
battery case, the joint being mad© flame-tight by 
the insertion of asbestos or Irbre washers. Trouble 
is sometimcis ixperiencod from the' spilling of the 
battery acid, the use of cases on tho “ unspillable 
ink-bottle” principle not being altogether satis- 
factory. It is claimed that tho use of a solid 
(“ jelly ”) electrolyte removes this source of trouble. 

The average weight of the electric hand-lamp is 
6 lb. 

Flame lamps. — Oil and spirit lamps differ only 
in the construction of the oil vessel. That of the 
spirit lamp is filled with cotton-wool, which is 
first moistened with spirit, any excess being 
drained off. 

The spirits in general use are naphtha, colzaline * 
and benzoline. Paraffin, mineral colza (a higher 
boiling-point fraction of petroleum), or mixtures 
of these in various proportions, are used in tho oil 
lamp. Vegetable colza, or rai)6 seed oil, is no 
longer in use for miners’ safety lamps, the objec- 
tion to it being the rapidity with which the small 
lamp wick begins to char when in use. • 

The oil vessel is usually made of brass^ and i» 
provided with a “pricker” for adjusting and 
trimming the wick, and an “electrical igniter” to 
enable the lamp to l>e lit without being opened. 
The flame is surrounded by a thick cylindrical heat- 
resisting glass, and tlie two safety gauz^ 
(Marsaut type) rest on this. Tho inner gauze is 
sometimes replaced by a metal chimney (Mueselor 
type). The gauzes are protected by a metal bonnet 
to which are attached four brass pillars which afford 
partial protection to the glass. These pillars are 
Listened at the base to a ring which screws on to 
the oil vessel, and so keeps the gauzes and glass 
in position. Flarac-tight joints are made between 
glass and metal by means of asbestos washers. The 
older forms of lamp were without a bonnet, but 
the bonnet may be regarded as essential in chemi- 
cal works, since a corrosive dust or liquid might 
burn a hole through the wire gauzes, rendering 
them no longer safe. 

The average Aveight of the flame lamp is lb. 

Locking devices. — Both electric and oil lamps are 
provided with Bpe<'ial locking device so that they 
cannot bo opened in a dangerous place. * The 
“ magnetic lock ” can only be operated by means 
of a magnet. Some lamps aro locked by means of 
a lead rivet. A further protection is afforded in 
some oil lamps by the “ protector ” deyi(?e, con- 
sisting of an automatic extinguisher which comes 
into ai’tion as the oil vessel is unscrewed. 

Testing of .safefg lamps . — Before any type of 
safety lamp is approved by the Homo Office for use 
in *coal mines samples are subjw^ted to a series 
of safety tests at the Government Testing Station 
at Esk meals, t 

Tho tests aro of two kinds, mechanical tests and 
safety testa in explosive atmospheres. In the 
mechanical tests the lamp is subjected to rough 
treatment of a typo likely to bo met with in the 
mines. The strength and heat-resisting power of 
the glasses are also tested, and tho lamp ortco Irt 
must give a certain minimum candle-power (all- 

t Under Section 8S of tho Goal Miiei Act. 1«11. 
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round ligh^) for 9 , period of nine'^ to ten hours.* 
The lamps are test^ in explosive mixtures of 
methane<«air and petrol-air, an^ so the tests can 
be accepted as satisfactory for kmps to be used* 
near indammable liquids, buj not neoessarily so 
for gaseous mixtures containing hydrogen. (Pay- 
man and Wheeler, Chera. 8oc. Trans., 1919, 115, 36; 
this J., 1919. 38. 126 a.) 

The flame lamp as gate detector. — It is well known 
that the flame lamp can bo used as a “ gas de- 
tector.” A lamp is sometimes lowered into large 
containers before men are allowed to enter for 
repairs etc., in order to make sure that the atmos- 
phere contains sufficient oxygen to support breath- 
ing. A more important use of the flame lamp is 
the detection and roufth estimation of inflammable 
gas by the ” cap ” method. An experienced mine 
nreman can readily detect slightly over one per 
cent, of firedamp in mine afr, and can estimate per- 
centages above this without difficulty to within an 
accuracy of about 0‘5 per cent. This method is 
applicable to any inflammable gas or vapour. 

In testing for inHaniiuable gas the flame is first 
carefully drawn down until the yellow light almost 
disappears. If any inflaniniablo gas bo present a 
“ cap ” or ” aureole,” usually blue in colour, forms 
above the lowered flaine. The greater the per- 
centage of inflammable gas present in the atmos- 
> phere the brighter and the more plainly does this 
cap appear, and the larger does it become. 

The height of cap with a given percentage of 
iiillammable gas will vary with different gases and 
vapours, but it may bo accepted that the effect of 
each gas is inversely proportional to the percentage 
of gas present in a ” lower-limit mixture ” of that 
gas with air. Thus with all gases the amount 
necessary to give a large cap extending into the 
gauze will be a little less than that required to 
form a limit mixture. Evidently a limit mixture 
would give an infinitely long cap. When testing 
for “^as ” under works conditions it will bo only 
necessary ^0 know when the limit of inflammability 
of the gas or vapour present is being approached; 
in a coal mine a much smaller proportion of inflam- 
mable gas would be considered unsafe on account 
of the presence of coal dust. The following 
deseriptiont of the caps in firedamp-air mixtures 
(limit 53 per cent.) will bo of use for comparative 
purposes if used in conjunction with the value for 
the lower limit of inflammability of the vapour 
under consideration (this d., 1918, 408 h): — 

1 per cent, methane. — Cap just visible round 
edges of oil flame. 

2 per cent, methane. — Blue cone visible above 
oil flame, the upper tip being very indistinct. 

3 per cent, methane. — Cap and tip quite plain, 
about 3 cm. high from base to tip. 

With higher percentages the tip ri.ses rapidly into 
the gauze until a percentage is at last reached when 
the cap leaves the flaine, whu;h is extinguished, 
and tKe methane continues to burn in the top of 
the gauze. When the cap rises into the gauze tho 
lamp may become unsafe, and sliould be extin- 
guished, not by blowing or jerking, but by gently 
drawing down tho wick and restricting the air 
supply to the lamp by folding in a jacket or cap. 

The largest caps are vi.siblo in artificial light, 
but the low percentage caps either require a 
darkened place of operation, or the lamp itself 
must be suitably shaded. ’ 

Lamps are at present constructed to satisfy the 
special requirements of the coal miner, but modi- 
fications will at once suggest themselves for lanifis 
to bo used in chemical works to increase their 
lighting efficiency without in any way interfering 
with their safety. 


THE INTERNATIONAL LABOUR 
CONFERENCE AND THE EIGHT-HOUR 
DAY. . 


; STEPHEN MIALL. 

i The proceedings at Washington (this J., 1919, 
; 4 b) wore to some extent informal, because the In- 
> ternational Labour Office is a part of the League 
{ of Nations, and tho League of Nations did not 
1 come into being until the ratification of the Treaty 
i of Peace. It was therefore necessary to hold a 
i purely formal conference in Paris to affirm the de- 
i cisiouH come to at Washington. This Paris con- 
ference was held towards the end of January; the 
convention on the eight-hour day is affirmed, and 
' the International Labour Office is now duly con- 
' stituted in act;ordance with the Treaty of Peace. 

, Monsieur Tliomu.s has been appointed director, and 
Mr. W. H. B. Butler deputy-director, of this office, 
which will find temporary accommodation in 
London. In all probability there will be a special 
confcn ncti in Juno next, at Genoa, to deal with tho 
I conditions of employment of seamen. Other sub- 
jects arc to 1)0 discussed in due course, and as soon 
: as a staff can be got together information will be 
! obtained from a number of countries in preparation 
for tho next aiLiual conference, which may possibly 
bo held in Genova in the early part of 1921. 

Tho actual decisions of tho International Labour 
Conference at Washington have received but scanty 
attention frotn tho Press, and some information on 
the application of tne eight-hour day may perhaps 
not be out of place. 

No question was so keenly disputed and so long 
disciissefl as tho choice between the eight-hour day 
and the forty-oight-hour week, and countless Pto- 
positions and amendments on this topic wore sub- 
mitted. On several occasions it seemed that the 
commission dealing with this subject was at a 
deadlock, and Mr. Tom Shaw, M.P., the chairman, 
had to exorcise consicferable patience and tact to 
induce the meml)crs to frame a draft convention 
which finally mot with general acceptance. All 
concerned— and who is not? — should “be grateful to 
him lor the skill with which he brought conflicting 
views into some sort of harmony. 

Articles 9, 10, 11, 12, and 13 of this Convention 
do not apply to Great Britain ; the remaining 
articles are as follows r — 

1. For the purpose of this Convention, the term 
“industrial undertaking” includes particularly: 

(a) Mines, ciuarries, and other works for the ex- 
traction of minerals from the earth. 

(b) Industries in which articles are manufac- 
tured, altertnl, cleaned, repaired, ornamented, 
finished, adapted for sale, broken up or demolishc‘d, 
or in which materials are transformed; including 
shipbuilding and the generation, transformation, 
and transmission of electricity or motive power of 
any kind. 

(c) Construedion, reconstruction, maintenance, 

repair, alteration, or demolition of any building, 
railway, tramway, harbour, dock, pier, canal, in- 
land waterway, road, tunnel, bridge, viaduct, sewer, 
drain, well, telegraphic or telephonic installation, 
electrical undertaking, gas work, waterwork or 
other work of construction, ns well as the pre- 
paration for or laying the foundations of any such 
work or structure. ' 

(d) Transport of passengers or goods by road, 
rail, sea or inland waterway, including the hand- 
ling of goods at docks, quays, wharves or ware- 
houses, but excluding transport by hand. 


• Bee “ Memorandum on the Testing of Safety Lamps.” H.M. 
Stationery Offloe, London. 1918. 

t From the Home OfBce pamphlet.” How to Test for Firedamp/* 
B.M. Stationery Office, London, 1912, which contains a diagram 
•bowing ibe appearanoe of the caps. 


The provisions relative to transport by sea and 
on inland waterways shall bo determined by a 
special conference dealing with employment at sea 
I and on inland waterways. 
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Th« ooniMtent Authority in oaoh country shall 
dofine tho une of division which separates industry 
from commerce and agriculture. 

2. The working hours of persons employed in any ‘i 
ublic or private .industrial undertaking or in* any I 
ranch thereof, other than an undertakiiTjg in | 

^hich oViIy memoers of the game family are em- i 
ployed, shall not exceed eight in the day and forty- ; 
eight in the week, with the exceptions hereinafter i 
provided for : — 

(o) The provisions of this Convention shall not i 
apply to persons holding position of supervision or ; 
management, nor to persona employed in a con- ! 
fidential capacity. 

(h) Where by law, custom, or agreement between j 
employers’ and workers’ organisations, or, where i 
no such organisations exist, between employers’ j 
and workers’ representatives, the hours of work on j 
one or more days of the week are less than eight, 
the limit of eight hours may bo exceeded on the re- 1 
raaining days of the week by the sanction of the j 
competent public authority, or by agreement lie- i 
tween such organisations^ or representatives; pro- ! 
vided, however, that in 'no case under tho pro- : 
visions of this paragraph shall the daily limit of : 
eight hours bo exceeded by more than one hour. 

. (c) Where persons are employed in shifts it shall i 
be permissible to employ persons in excess of eight ; 
hours in any one day and forty-eifeht hours in any 
one week if the average number of hours over a 
period of three weeks or less does not exceed eight 
per day and forty-eight per week. 

3. The limit of hours of work* prescribed in 
Article 2 may bo exceeded in fiaso of accident, actual 
or threatened, or in case of urgent work to be done 
to machinery or plant, or in case of force inajeure, 
but only so far as may bo necessary to avj»id serious 
interfercnco with tho ordinary working of the 
undertaking. 

.4. Tho limit of hours of work prescribed in i 
Article 2 may also be exceeded in those processes ! 
* which are required by reason of the nature of the : 
process to bo carried on continuously by a succession i 
of shifts, subject to tho condition that the working ^ 
hours shall not exceed fifty-six in the week on tho 
average. Such regulation of the hdurs of work 
shall in no ease affect any rest days which may be 
secured by the national law to the workers in such 
processes in componsation for tho weekly rest day. 

5. In exceptional cases where it is recognised I 
that the provisions of Article 2 cannot be applied, 
but only in such cases, agreements between workers’ j 
and employers’ organisations conr^erning the daily 1 
limit of work over a longer period of time may be 
given the force of regulations if tho Government, 
to which these agreements shall l^e submitted, so 
decides. 

Tho average number of hours worked per week, , 
over the number of weeks covered by any such ' 
agreement shall .not exceed forty-eight. 

6. Regulations made by public authority shall , 
determine for industrial undertakings : 

(а) Tho permanent exceptions that may bo 

allowed in preparatory or complementary work ; 
which must necessarily be carried on outside the 
limits laid down for tho general working of. an 
eataiblishment, or for certain classes of workers ; 
whose work is essentially intermittent. 

(б) The temporary exceptions that may be 

allowed, so that establishments may deal with ex- 
cep tiqnal cases of pressure of work. 

These regulations shall be made only after con- 
sultation with the organisations of employers and 
workers concerned, if any such organisations exist, 
lliese regulations shall fix the maximum of addi- 
tional hours in each inst.ance, and the rate of pay 
for overtime shall not be less than one and .one- 
quarter times the regular rate. 

7. Each Government shall communicate to the 
International Labour Office: 


(a) A list of the processes irhioh i\re classed as 

being* necessarily continuous in character under 
Article 4 : , « 

(b) Full information as to working of the agree- 
ments mentioned ip Article 5 ; and 

(c) Full information concerning the regulations 
made under Article 6 and their application. 

The International Labour Office shall make an 
annual report thereon to tiio General Conference of 
the International Labour Organisation. 

8. in order to* facilitate tho enforcement of the 
provisions of this Convention, every employer shall 
be required; 

(а) To notify by means of tho posting of notices 
in conspicuous places in the works or other suitable 
place, or by such other method as may be approved 
by tho Government, the hours at which work begins 
and ends, and where work is carried on by shifts 
tho hours at which each shift begins and ends. 
These hours shall be so fixed that the duration of 
the worl^ shall not exceed the limits proscribed by 
this Convention, and when so notified they shall not 
bo changed except with such notice and in such 
manner as may be approved by tho Government. 

(б) To notify in tho same way such rest intervals 
accorded during the period of work as aro not 
reckoned as part of the working hours. 

(c) To keep a rt'cord in tho form prescribed by 
law or regulation in each country of all additional 
hours worked in pursuance of Articles 3 and 6 of 
this Convention. 

It shall be made an offence against the law to 
employ any person outside the hours fixed in 
accordance with paragraph (a), or during tho in- 
tervals fixed in accordance with paragraph (b). 

14. Tho operation of the provisions of this Con- 
vention may bo suspended in any country by ihe 
Government in the event of war or other emergency 
endangering the national safety. 

15. The formal ratifications of this Convention, 
under tho conditions set forth in Part XIIL of the 
Treaty of Versailles of Juno 28, 1919, and of the 
Treaty of St. Germain of September 10, 1919, shall 
be communicated to tho Secretary General of the 
League of Nations for registration. 

16. Each Member of tho International Labour 
Organisation which ratifies this Convention en- 
gages to apply it to its colonies, protectorates, and 
possessions which aro not fully self-governing : 

(a) Except where, owing to the local conditions, 
its provisions are inapplicable; or 

(0) Subject to such modifications as may be 
necessary to adapt its provisions to local condi- 
tions. 

Each Member shall notify to the International 
Labour Office the action taken in respect of each of 
its colonies, protectorates, and possessions which 
are not fully self-governing. 

17. As soon as tho ratifications of two Members 
of the International Labour Organisation Imve been 
registered wdth tho Secretariat, the Secretary 
General of tho League of Nations shall so notify 
all tho Members of tho International Labour 
Organisation. 

18. This Convention shall come into force at tho 
date on w’hich such notification is issued by tho 
Secretary General of the League of Nations, and it 
shall then bo binding only upon those Morabers 
^hich have registered their ratifications with tho 
Secretariat. Thereafter this Convention will como 
into force for any other Member at the date on 
which its ratification is registered with the Secre- 
tariat. 

19. Each Member which ratifies this Convention 
agrees to bring its provisions into operation not 
later than July 1, 1921, and to take such action as 
may bo necessary to make these provisions elective. 

20. A Member which has ratified this Convention 
I may denounce it after the expiration of ten years 

from the date on which the Convention first comes 

A 2 
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into foltce, bf an acb communicated to the Secretary 
(^neral of the League of Nations for registration. | 
Such denflnciation shall not tak<3 effect until' cne J 
year after the date on which it is* registered with ‘ 
the Secretariat. r 

21. At least once in ten years the Governing 
Body of the International Labour Office shall pre- 
senf* to the General Conference a report on the 
working of this Convention, and shall consider the 
desirability of placing on the agenda of the CV»n- 
terence the question of its revision or modific.iiion. 

22. The French and English texts of this Con- 
vention shall both be authentic. 


NEWS FROM THE SECTIONS. 


CANADA. 

During the pa.st two or three' inonths many .suc- 
cessful meetings of the different local Blanches of 
the Canadian Section of the Society of Chemical 
Industry have been held. G(X)d attendances have 
marked all the meetings, and the Society can bo 
said to be in a sound and healthy condition. The 
increasingly largo number of plant managers and 
superintendents who attend the mo<'tings is marked 
’ovidenco of tho interest tlio management of 
Canadian chemical in(lu.stries is taking in the 
transaidions of tho Society. 

Ottawa. 

Tho opening meeting, on l)('ceml)er 18, took tho 
form of a dinner at the Chateau Laurier, when 
tho guest of honour was tho llight Hon. Sir George i 
Et Foster, Minister of I’rado and Commerce. 

After the toa.st of the King had lM?en honoured, 
Dr. F. T. Shutt, chairman, referred the success 
achieved by the Branch during tho previous session. 
Ho alUidea particularly to the initiative taken by 
the Branch in the matter of re-classifying tho 
Government Chemical Service, which h.ad been ap- 
proved by all the chemists in the Dominion. The 
official classification — bas<'d on an alphabetical 
arrangement— was in eiery way most unsatis- 
factory from the standpoint of the chemical ser- 
vice. The special coinmitieo appointed by the 
Ottawa Branch drew up a rational .seheine, which 
was duly presi'iited to, and its adoption urged 
upon, tho Government and (’ivil Serviiro Com- 
mis.sioii (this J., 1919, 288 ii). It was not accepted 
as a whole, probably because its acceptance would 
have entailed the wholesale reconstruction of tho 
official plan, but the committee was successful in 
obtaining better terms for chemists in tho matter 
of salaries. Unfortunately, the Government has 
been lo.sing a nuinlier of it.s most promising 
younger chemists, and if this continues the service 
will inevitably become a seeond-' las.s urie. There is 
great iHH?d for di.sseminating among tho public a 
knowledge of tho utility, of the chemist’s work. Dr. 
Shutt also referred to his address as chairman a 
year previously (this J., 1919, 117 a), in which he 
had advwatod tho founding of a i^rofessional 
organi.sation for Canadian chemists. This project 
M'as now a fait accompli. The work of the Canadian 
Institute of Chemistry will in no way interfere 
with that of the Society of Chemical Industry,. 
The object of tho former is to safeguard tho in- 
terests of chemists and raise the status of tho pro- 
fession throughout the Dominion, wherea.s tho chief 
function of tho latter is to bring chemists together 
for the dissemination and interchange of chemical 
knowledge. 

Sir George Foster, in his address, referred to tho 
various activities of the Government service with 
which he was actively connected and which were of 
direct service to the chemical world, and then, after 
some badinage pointed at the chemist by reason 


of his lineal descent from the alchemist, the 
necromancer and soothsayer, and the evil one,* he 
dwelt at length on the benefits accruing from the 
applications of chemistry to industrial life. Ho 
emphasised the netnl for increased production and 
its heoessary counterpart— economy. “ yfiih. the 
exception of tho United States, which is a wasteful 
country too, Canada is probably one of the most 
wasteful countries in the world,” and he instanc^ 
the enormous wastage that had characterised the 
lumlier industry in the past. A country's material 
resources may bo divided into two classes: those 
which are exhaustible^ r.(/., coal and other mineral 
wealth, and those which can bo maintained always 
if we deal with them in tho right way, such as 
agricultural products, fishericjs, and livestock. 
Science wa.s needed to conserve both. The terrible 
wastage of the late war would not be entirely in 
vain if wc iTuncinlK'rod tho lesson that business 
must not bo divorced from nationality. Whilst 
the business man should be allowed as much fr^- 
dom as possible, he, on his side, must recognise 
that he owes a fealty to the nation which protects 
him and within the borciors of which he carries on 
his activities. Under tho old rv(jime of interna- 
tionalistul oominercialism, some of the most valuable 
inventions and processes which were discovered in 
Great Britain went over to tho Gormans; that must 
never he allowed to haiipen jigain. The war ha.s 
not only shown up our weakness; it has brought 
the realisation that we have within the Empire 
ro.sourees, genius and skill equal to those found 
in any other c'ountry in the world. 

On January 22, a'paper on “Colloidal Fuels,” 
written by Mr. L. W. Bates, was road by Mr. 
iStansfield, chief engiiu'ering chemist of the Fuel 
Testing i*lant. It was shown that Mr. R.. C. 
Cantcio, of the Fuel Testing Division of tho Mines 
Branch, had curried out successfully somte pre- 
liminary investigations to ascertain whether enr- 
boni.sed lignite could 1 m‘ employed in place of puN. 
verised coal. 

Toronto. 

At the December meeting Brig. -General C. H. 
Mitchell, X)<;an of the Faculty of Applied Science 
and Engineering of Toronto University, who has 
n^ently returned from overseas service on the 
Intelligence Service of thi' Allitxl Armies, was the 
•speaker, and delivered a very interesting address 
on “ Tho War and Re^nstruction as Applied to 
Chemical Indii.stry.” Dean Mitchell referred to 
tho war as a “ chemical war,” emphasising the im- 
portant parts which chemists and chemicals had 
played therein. He firmly believes that were 
science and gciontific men and management 
allowed full sway, the Alliid countries could retain 
tho trade which they have wrested from Germany 
during the war. 

1 

Montreal. 

In November “ The Zinc and Lead Deposits of 
Gas[)e ” were discussed, Mr. Bcidleman’s paper 
iK'ing read by Mr. Alexander Gray. Geological re- 
ports have shown that these ores aro practically 
i'rep from iron, are of high grade, and ooual to tho.se 
at .loplin, in Missouri, U.8.A. In tno 50 keros 
d<‘volo|M*d the sphalerite has a zinc content of from 
02 to Oo per (ont., with less than onc-half per cent, 
of iron. 

A paper on “ The Utilisation of Kelp ” was given 
by Mr. Bull in December. During the war tho 
Hercules Pow'der Co. developed tho kelp industry 
on the Pacific Coast, 

On January 21, Mr. C. F. Bardorf, of the St. 
Lawrence Sugar Hefiiierics, gave a paper, “ Notea 
on Decolorising Blacks.” 

The Montreal Branch expects to hold a meeting 
and to visit tho large electro-chemical plants at 
Shawinigan Falls, Quebec, in May next. 
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• NOTTINGHAM. | 

The meeting held on February 4 was opened by ,! 
the chairman (Mr. F. H. Carr) with a reference to j 
the death of Mr.*F. J. R. Carulla on January 6, j 
^1920. Mr. Archbtitt, in a brief appreciation, alluded ! 
to the valuable papers which flMr. Carulla nad con- j 
tribiited to the Iron and Steel Institute and other ; 
societies. A series of papers was then read on 
the analytical chcinietry of iron and steel and of ! 
plinrinaceutical products. 

The contribution by Messrs. H. Droop Richmond , 
and 8. F. Hall consisted of a critical examination 
of the Roichert-Polenske method of determining 
soluble and insoluble acids in fats. The original 
method was followed, but tho times of distillation 
wore varied between 20 and 36 or 3B minutes. This 
variation had no ell'ect on either the soluble or in- 
soluble acid numbers in the case of butter. In 
the case of coconut oil the soluble acids were not 
affected, but the insoluble acids showed a sitiudy 
decrease with increasing time of distillation, 

Tho next contribution was by Mr. J. Davidson on 
“Tho Nesbitt Absorption Bulb and ‘Ascarite.’” 
Tho special feature of the bulb is a stopper which 
can be turned so as to close the contents (for weigh- 
ing) or to permit the passage of oxygen carrying 
carbon dioxide through tho absorbent, through a 
liltcr of glass wool, and ilnm through a side tube 
which is sealed at tho bottom of the apparatus and 
also to the neck in such a way that its communi- 
cation with the exit is through a supken portion of 
the stopper. The absorlnuit material, called 
“ ascarito,” consists of caustic .soda deposited on 
an inert material. Jb ab.sorbs tho water produced 
by the primary reaction between the carbon dioxide 
and alkali. ()wiiig to tho large surface and com- 
plete absorption the oxygen can be passed over the 
molted steel, etc. at tho rate of 250 tn 300 c.c. per 
irfinute and a carbon <rombustion be completed in 
<» 6 to 10 minutes. A single filling suflicos for over 
250 combustions, and the , weight of the apparatus 
was said to 1 k^ about 150 grins. 

The next paper was reaa by Mr. A. E. Musgrave 
on an imprpved iiiekel crucibh* for u^c in the de- . 
termination of sulphur in fuels by oxidation with 
sodium peroxide. 

Mr. B. Colliti then gave an uceount of the 
standard analysi'il samples prepannl by the Bureau 
of Stand irds, U.S.A., and showed specimens of 
these, inchiding brass(*s, ^iugars, pure metals and 
analytical reagents. He next de.scribed some of 
the advantages of pure sodium oxalate as a 
standard for permanganate. Tho “standard” 
salt with certificate of aiialy.sis, if previously dried 
at 105° 0., has a total impurity of not more than 
1 in 2,000. Details of experiments w'ofe given, tho 
results of which were in very clo.so agreement with 
those obtained i^ith standard iron wire. In tho 
discussion, Mr. Arehbutt emphasised the great 
necessity for having standard samples of irons and 
steels, and showed that in the case of bra.s.ses, etc., 
where it wa.s possible for the analyst to standardise 
his methods on known mixinros, tho necessity was 
not 80 great. Tho discordant results sometimes 
obtained by chemists working on the same stt?els 
might in reality all he correct, and tho want of ; 
agreoaient due to segregation in the nietol. , 

The last paper was by Messrs. J. M. Wilkie and ; 
J. Wain on the analysis of lead plaster. This is 
the bhsis of nearly nil tno plaster inassc.s of tho i 
British Pharmneoiweia, and arc made by digesting 
lead oxide with olive oil on tho water bath. The ' 
usual method of analysis does not seem quite sati.s- | 
fiwtory. In the mcthiMl propo.si'd, tho preparation | 
is dissolved in glacial acetic acid, tho fatty acids ; 
are extracted with chloroform j and tlie dead , 
determined in the residual liquid. The authors | 
have not yet decided upon the best method of I 
estimating the lead, but they incline to Moser’s ! 


method, i.e.^ precipitation as lodate dnd determin- 
ing ioaomotrically the excess of solqble iodate 
added. * * 

BRISTOL AND SOUTH WALES. 

In the University College, Cardiff, on February 
6, Mr. John Myers communicated a papef on 
“ The Bearing of Structure on tho Breakdown of 
Metals. Mr. W» R. Bird presided. 

The author dealt with a number of industrial 
failures and exhibited many photomicrographs, 
including examples of ingot defects, piping and 
iion-mctallic inclusions in steel blow-holofl, films siir- 
ronnding grains, dross iyclusions, and excessive 
lead in yellow metals. Instances of tho use of un- 
suitable material were cited, and the great value 
of Whiteley’s inethixl of etching (see J. Clev. Inst, 
Eng., 1914) for investigating the earlier history of 
lieat-treuled stecis ivas emphasised, particularly for 
tho differentiation between forged and cast motor 
parts. The importance of correct heat treatment 
of steels was discussed and cases of annealing 
errors in tinplate practice Avere illustrated by 
photogrsiphs of quenched and tempered alloy 
steels where improper heat treatment had given 
rise to failure. 

At Bristol, on February 12, Mr. J. V. W'att rea<l 
a paper on “ Cejuent.” Following a brief historicill 
sketch, th(' author illustrato<l the great value of 
cement to tlie world of to-day by quoting statistics 
of production, the total annual world output being 
about 30 million tons. He then dealt with tho com- 
position of the raw materials and the manufacture, 
ineutioning, among other points, the great inllnonee 
of fine grinding upon the value of the finished pro- 
duct. Whereas a few years ago the required stnn- 
djud was a maximum of 10 per c<‘nt. residue on n 
25(K)-incsh sieve, modern cement gives a residue of 
about tho same amount through 32,400 meshes to 
the sq. inch. The tests employed for ceincmts, in- 
clinling chemical analysis, time of setting, fineness, 
tensile strength, and soundness were described and 
critically discussed. Tho error in the tensile 
strength test which may arise if tho results of the 
“ neat ” lest alone arc relied upon was pointed 
out, and the opinion expressed that this test should 
he abolished, ns has hoeji done in many other 
countries. 


MANCHESTER. 

Mr. John .411an took tho chair at the meeting 
Iield on February 6, when over 100 members and 
visitors attendca. 

Messr.s. F. S. Sinnatt and A. Grounds read a 
paper on “A New Characteristic for Coal; The 
Agglutination Curve,” giving tho results of an 
investigation carried out under the auspices of the 
Lancashir(‘ and Cheshire Coal Research Association. 
When caking coal is mixed with n certaiiv propor- 
tion of a pulverised inert substance, such as sand 
or anthracite, and the resulting mixture carbonised, 
the coke does not form a coherent button if the 
content of inert material exceeds a certain limit. 
Tho limiting proportion of inert substance is u 
measure of the agglutinating value of the coal. 
The authors have found that tho caking power of 
the coal may be destroyed by a very small propor- 
Tiou of inert material of a considerable degree of 
fineness. Curves have been obtained showing the 
proportion of inert material of varying degrees of 
fineness a particular coal can sustain and still yield 
a coherent coke. This curve varies in form for 
different coals, and has been called the “ agglutina- 
tion curve.” It is suggested that the form of curve 
may bo used for ascertaining the typo of coke which 
a t'oal will produce when carbonised. The authors 
consider that pulverised electrode carbon is one of 
the most convenient substances for use as tho inert 
sub.stnnce when carrying out the test. 
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The second paper, on the “ Estimation of the 
Nxtro-group in Aromatic Orgamo Compounds,'* 
was by Drs. T. Callan, J. A. Henderson and Mr. 
N, Stafford. Methods of estjmating the nitro- 
group in these compounds may be classified as 
follows ; — (i) Reduction of the nitro-group by excess 
of a. reducing agent (c.p., titanous or stannous 
chloride), followed by n determination of this excess 
with a suitable reagent. (2) Reduction of the nitro- 
compound and subsequent titratiCn of the amino- 
compound with standard sodium nitrite solution. 
(3) Modifications of the Kjeldahl method. The 
authors have found that although the methods of 
the first class give good results in a very 
large number of cascti, yet with certain sub- 
stances, e.g.y o-nitronaphthalenc and o^iitroanisole, 
low and discordant results are obtained owing to 
the formation of chlorinated amines. To avoid 
chlorination the authors have successfully used 
titanous sulphate in sulphuric acid solution in 
place of titanous chloride in Imlrochloric acid 
solution. The other methods were also discussed. 

EDINBURGH. 

The fifth ordinary meeting of the S<"ction was 
held on February 11, with Dr. D. S. Jordan in the 
chair. Prof. Janies AValkcr read a paper on 
“ Modern Idea.s of the Atom,” in which ho traced 
the development of ideas regarding the structure 
of the atom from the time of the Gre<‘k philosophers, 
through tho alchemists, Newton, and Dalton, down 
to the modern views of J. J. Thomson, Rutherford 
and Mosley, which ho dealt with in detail. The 
influonce or the idea of valency on tho develop- ; 
ment of organic chemistry was also discussed. 

lb was intimated that tlie annual general meeting 
would bo held on March 9. 


' were reviewed, and it wai pQinted out that tho 
price of oil must not be considered the only criterion 
f of its utility, as indirect economies, such as ease of 
maifipulation, speed and regularity of heating, 
etc.,* played a predominating paft in the advan- 
tages achieved by th§ use of oil. ‘ ,i 


MEETINGS OF OTHER SOCIETIES. 


BIRMINGHAM. 

A nfejeting was hold on February 12, at tho 
University of Birminghnni, with Dr. H. W. 
Brownsdon in tlio chair. Dr. E. B. Maxte<l read a 
paper on ” Catalysis,” dcaiing with it mainly from 
the industrial standpoint, I’ho importance of 
catalysis in industry was dealt with, and it w^as 

f minted out that now oat-alvtic piax’esscs were 
argely discovered by empirical mclliods, owing to 
the absence of theoretical principles. In view of the 
industrial use of impure materials, the study of 
catalyst poisoning is almost of e(iual importance 
to that of catalysis itself. A general theory 
of catalysis that is applicable to every typo of 
reaction is probably an impossibility. I'hus, tlie 
selection of types of accelerating mechanism, each 
involving separate theoretical principles, is the 
necessary preliminary step to the prediction of tho 
degree of activity of a catalyst under definite con- 
ditions. The application by fmwis of tho (|uantum 
theory «:>f radiation to catalysis in general is an 
Advance in this direction. 

PJ^per on ” I’he Preparation of Cyanogen 
Chloride on a Large Laboratory Scale,” by Dr. 
T. S. Price and Mr, S. J. Gieoii, was taken as read. 

LIVERPOOL. 

A meeting of this sec'tion was held on February 
p, at the Adelphi Hotel, when a paper was re.ail 
by Mr. W. P. Dreapor on the use of oil fuel in 
chemical works. Tho papier de.scribed work which 
had been carried out during the war at H.M 
Factory, Sutton Oak, and reviewed the use of oil 
fuel for such purjmses as heating caustic soda pots, 
or plant other than for steam generation. The i 
tyi^ of burners, muffles, and furnaces were de- i 
scribed in detail, and the merits of using corn- 
pressed air or. steam to atomise the oil were dis- : 
cussed, particularly with mixtures of oils contain- 
ing upwa^rds of 70 per cent, of pitch. The economic : 
advantages of oil as against coal or producer gas 


SOCIETY OF DYERS AND COLOURISTS. 

A lecture entitled “ From Munitions to Dye- 
stuffs ” was delivered by Dr. J. B. Oesch, of Leeds 
University, to tho West Riding Section on Feb- 
ruary 5. 

After describing the manner in which the dye- 
making industry had been handicapped during the 
war owing to the great demands made by the ex- 
plo.sive.s industry on both chemists and plant, the 
lecturer indicated tho ways in which some of 
tho munitions of war afid also tho plant used in 
their preparation can he utilised for the prepara- 
tion of intermediates and some of tho more mwlern 
dye.stuffs. Thus chlorine is used very largely in 
the preparation of certain intermediates, and also 
because of its beneficial effect on the shade and 
fastness of siicli dyestuffs as the indanthrone 
colours. Again, phosgene is used in largo quan- 
tities in tho preparation of intermediates, which 
are further tnnnsform<Hl into tho excellent direct 
cotton dyes known ns«the bonzo-fast dyes (of Bayer 
and Co.). Other typc.s of dyestuffs in the prepara- 
tion of which phosgene play.s an essential part are 
the heliiqlone series, and praidically all types of 
the tri phony Irnethane colouring matters. 

The lecturer then described tho rapid growth in 
this country during tho war of the “ phenol ” and 
the “ chloro-benzono ” processes of making picric 
acid; by converting this into picramic acid, and' 
subsequently coupling .with various azo compon- 
ents, tho e.xcellent series of metachrome dyea 
(Berlin Aniline Co.) results. Interest in TNT 
centres rnaiidy around the plant used Mi its manu- 
facture, as the product itself cannot bo used as a 
dye. The plant, however, is easily adaptable for 
the manufacture of most of tho important intcr- 
nmdiates. 


NATIONAL ASSOCIATION OF INDUSTRIAL 
CHEMISTS. 

The annual meeting was held at Middlesbrough, 
on February 7^ and among tho more important 
matters considered was tho formation of a sub- 
committee to forrnulato a policy concerning the 
salaries and conditions of work of industrial 
chemists and the regulation of i the admission of 
hoys into the chemical profession. The rules for 
admi.ssion w'oro so altered as to admit students at 
approved educational institutions to the as.sociate- 
sliip; steps w;ere taken to deal with tho question of 
tlie very sc'rious ovenwowding of tho profession. 

Jho Hon. Secretary's report states that the re- 
gistration of the A88(K)iation as a trade union was 
a purely legal formality conferring certain rights 
and privileges, and which did not in any way bind 
it to the Labour Party or any other political organ- 
isation ; it emphasises the potentially imimrtant 
rme of the brain worker in industry, and claims 
for tho association the unicpio distinction of being 
tho only organ i.sation whicli includes within its 
wope the totality of industrial chemists. Evidence 
is adduced showing the influence of the Association 
has already attained and the progress made. The 
mefcliorship increased by 24 iier cent, during 19l9, 
and now numbers well over 1,000. There are local 
sections at Middlesbrough, Birmingham, Sheffield, 
Newcastle, London, Glasgow, and Manchester, in 
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addition to a number of members at Scunthorpe 
who prefer to remain unattached to any section. 

presidential address, 
spoke of the serious harm which had been doneiby 
II of ^nitions in encouraging the* so- 

called intonsivo teaming whereby youths who had 
undergone a three months’ cohrse of training at 
colleges and universities were recognised by 
the Uovernraent as “qualified chemists,” and sent 
into W(^k8 M such. Extensive and careful investi- 
gation had shown him that the best positions in the I 
industry wore held by men who had had little or no I 
university training; academic training was of 
secondary importance, the prime essentials being 
a knowledge of engineering and a long practical 
experience. On the other hand, there were thou- 
sands of chemists who po88€^8s both academic and t 
practical ” qualifications and wlio were earning ! 
lower wages than unskilled labourers. The Associa- 
tion was doing its best to ameliorate their condi- 
tions and prospects. 

OIL AND COLOUR CHEMIvSTS ASSOCIATION. 

At the February meeting, held on the 12th inst.. 
Dr. R. 8. Morrell read a paper on “ The Cdlloia 
Chemistry of Varnishes and Paints.” i 

In spite of the importance of the vreblcms of sur- 
faces it is surprising that the scientific study of 
tho colloids of varnishes and paints has been so 
much neglected. The drying oils differ among 
themselves as to emulsifying power, ,Jbut no deter- 
minations of their comparative drop numbers have i 
yet been published. From the writer’s observations, 
soya bean and linseed oil arc more easily emulsified 
than China wood oil; and polymerised drying oils 
emulsify less easily than linseed oil. The formation 
of linoxyn is that of a gel of peroxides probably 
polymeriscHi (Morrell, J.C.S., 1918, 113, 111), and 
is coinparablo with tho behaviour of cyclopenta- 
<dicne, which gives n dipolynieride on exposure to 
air. (Stobbo and Dunnhauqt, 13or., 1919, 53, 14;16.) , 
In the changes occurring during the drying of ! 
oils attention must be drawn to tho surface action j 
of the metallic drier. The surface tension to air of 
linseed oil, as determined by tho writer ny Magie’s I 
method (Livingstone and Morgan, J. Anicr. Chem. ' 
Soc., 1911, vol. 33), is higher than that of a lead 
drying oil, hut lower than that of China w'ood oil 
or thickened linseed oil. It is to ho expected that 
tho lead soap would concelitrate on tho surface, 
whereby its specific surface and its catalytic 
activity would bo increased. Partially oxidised 
Tung >oil showed almost tho same value as that of 
raw oil. The subject requires further investigation. 
Tho permeability of a varnish to wf,«ter and to salt 
solutions has been examinc<l by tho w'riter (see also 
Molteni, Oil and Col. Chem. Assoc., 1919, 2, 37, 
and de Waele, loc.^cit. 107). In the ease of certain 
varnishes tho coatings are almost impermeable to 
water. In salt solutions of normal strength tho 
permeability is reduc^ to a very low figure, i 
Metallic ions vary slightly in their inhibitory I 
power, but no definite evidence could he obtained i 
of anionic or kationic permeability. The kationic | 
perraijability is still under investigation. Tho >n- | 
fluence of tho percentage of linoxyn on tho water- 
absorbiug properties of a film and the inhibitory 
property of a linoxyn of polymerised oil are very 
marked. 

. Tho 'so-called chalking of a film in w'ater is I 
ascribed primarily to an emulsion of tho water in a 
dispersed medium of varnish or oil, hut in tho case 
of shellac to a disperse phase of the resin in water. 
The milkiness or chalkinoss often disappears on re- 
moval from tho water except in the case of shellac, 
where it is permanent. It seems to be dependent 
on the nature of the metallic ion of the driers 
present, and from preliminary experiments it 
appears that the higher the valency of the metal of 


^he milkinfes. It* was 'found 
that the drop numbers of water into an elastic 
•varnish were les^ fer water than for salt Elutions ; 
the stronger the salt solution the larger the drop 
number ; moreover, Varnishes with the lowest water 
absorption power. containing a high content of poly- 
merised oil ^iye a higher drop number than var- 
nishes containing ordinary linseed oil. *The sttfdy 
of tho surface tensions of varnishes and their films 
requires full investigation. In the literature of oil 
paints the application of tho principles of colloid 
chemistry is very scanty. Gardner (J. Ind. Eng. 
Chem., 1916, 8, 794) discusses the opacity or hiding 
power of a pigment as dependent on the fineness, 
tho refractive index of the« pigment and medium 
and the oil absorption of the pigment. The pheno- 
incnon of surface adsorption by certain lake bases 
in tho presence of colouring matters is of interest 
and explains why highly colloid pigments are often 
preferred, Tho livering of paints is connected with 
the gelatinisation of tho colloid resin, due to ite re- 
duction in acidity by tho pigment; sKinning would 
appear to be caused by tho oil acids acting on the 
pigment (Ware and Christman, J. Ind. Eng. Chem., 
1916, 8, 879). Under suspensoid pigraente the ad- 
hesive and cementing properties increase with 
approach to colloid form. 

Although tho properties of varnishes and of 
paints are conditioned by the chemical composition* 
of the mixings, nevertheless the properties which 
often decide between high and low-class articles or 
between suitability and unfitness are rather to ho 
sought in the comparison of relationship of phases 
and ill changes of surfac*c energy and adsorption. 

THE CHEMICAL SOCIETY. * . 

On February 19, at an ordinary meeting, Sir 
J. J. Dohbio announc-ed tho names of those who had 
been proposed by the C/Ouncil to -fill impending 
ViK^ancies. Prof. J. C. Philip has been nominated 
to sucoeeil Prof. S. Smiles as senior secretary, and 
Dr. H. R. Le Sueur to liecome junior secretary. 
Profs. J. B. Cohen and S. Smiles are nominate 
vioo-presidents, and tlie following are proposed as 
new memliers of Council: — Prof. A. J. Al'lmand, 
Dr. E. F. Armstrong, Mr. F. H. Carr and Prof. 
J. T. Hewitt. It was also announced that the pro- 
jected soiree to he held in March had fallen through 
I owing to lack of support; that H.M. the King had 
I granUnl the Society the supplemental charter 
I sought for; and that Miss Roseoe had presented to 
j the library the complete scientific oorrespondence 
I of tho late Sir H. E. Roscoo. 

' Tho first paper was by Dr. S. B. Schryver and 
Mr. C. C. Wood on “A Nenv Method for the 
Estimation of Methyl Alcohol.” The method 
consists in mixing the aqueous solution under in- 
vestigation with equal volumes of solutions of 
ammonium persulphate of varying concenti^tions, 
and ascertaining tho strength of solution which is 
just suHicient to give no formaldehyde reaction. 
For testing formaldehyde, Schryver’s method with 
phony I hydrazine hydrochloride, potassium ferri- 
cynnido and hydrochloric acid was employed. For 
estimating methyl alcohol in ethyl alcohol, the 
solution of these in water was oxidised with insuffi- 
cient ammonium persulphate, and the amount of 
ferinaldehyde was determined coloriraetrically, the 
same formaldehyde test being employed. Methyl 
alcohol in acetone can bo estimated by a raeth(^ 
similar to that used for estimating the alcohol in 
water, as there is preferential oxidation of this sub- 
stance. 

Tho second paper on “ /?j6'-Dichlorothyl Sul- 
phide,” by Mr. C. S. Gibson and Sir William 
was presented in abstract by the latter. The 
authors prepared this compound by passing ethy- 
lene into sulphur dichlorido, at 60° C., with agita- 
tion, and in presence of finely powdered absorbent 
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^rdoal. jThis method waa communicated to the 
(^mical Warfare Department on January 16, 
1918; akhough superior to ipethoda previously 
used, it is difficult to coutrol, becilUso the “ mustard 
gis ’’ is rapifJIv acted upon 1^ sulphur dichloridc. 
Dealing with the interaction between ethyleno and 
sulphur inonochlorido. Sir W. Pope quoted the 
I^crenior (llufl. Soc. Chini., 
^•11 showing that Guthrie’s product 

yields p-chlorethylsulphonic acid (convertible into 
taunne) on oxidation, and hence its constitution 
18 CH,CI.CH,.S.S.CH,CH,C 1 . This and other 
evidence refutes the eontention of A. G. Green that 
the substanee produt-tKl at 30^ C. is id<>ntical with 
Guthries. The paper gives full details of the 
preparation of pure ^/i'-dichlorethyl sulphide: the 
absorption of ethylene by the suI])hurffioiiiechlorido is ' 
inuch accelerated by tlio initial presence of a little 
ot the hnishcd product. Various constants were 
detormined, including the melting point (13— 

0 .), density (l-28o), heat of combustion (71.3*3 (’al.) 
relractive index, etc. The initial action of cone.* 
nitric acid is to cmivert it into the (onesponding 
Hulphoxido, and this fact affords a n'ady method of 
distinguiHljing Gutlirie’s disniphhh' from the inono- 
eulphirle. On treatment witli bromine, the stil- 
phoxido yields well-defined bromine addition nro- 
ducts. ^ 

^ expressed the view that eerlaiii 

difterenees ot opinion \yliich had arisen were in part 
duo to the ambiguity of the t^'rm “n-ii.stard gas” ; it 


I haviour of solutions of dyestuffs, indipators, and 
1 proteins. The authors have devis^ a mo^cation 
; of the dew-point method by which measurementi of 
, osmotic activity and “ molecular weight can be 
carried out. free from the uneertainties of inter- 
pretation ot the results obtained for collqids by the 
osmometer motliocjs, and superseding the well- 
, known but erroneous data of KrafFt. 


NEWS AND NOTES. 


, r V* 'V . gas ; it 

had been applied both to the mono.sulphide and to 
wie LoviiLstein and (Tiithrie finxliicts (which nx-re 
identical), fho difliculty attending the fact that 
ditterent workern had obtained the same product 
at walely ditfering temperatures disappeared wlu*n 
K was realised that temperaliire was not the only 
factor determining the coiir.se of the reaction, fj/. 
rate or reaction and absence of iro/' wen' eouallv 
important. The inono,sul|)liide could Ic readily pre- 
P«r«» at lIJO'- C. in tin- al, »,>,.,■« <,f iron, and ilrl 
mg in tins niannor lio had oblainod a viold of 
«) per d'lit. of pure distillwi product. Sir Win 
Po|.o « .siiggpstion that the (iulhrie produi t ia a true 
disulphide C,Hj;l.S.S.C’ HX'l, and differs frZ 
regarded as a col- 
nnhi the inonosulphide, 

(Ould not, in his opinion, be maintained, since 

pioducfs, all tho experimental facU support tlioir 
oompleto Identity. The work of Spiiig did noj 
inhrh^f <VU‘stion at i.SHUo, a.s it 

lI^’po^cTis f^^vour ofVitlier 

THK royal SOCIETY. 

At the ordinary meeting held on February 12 , 
ftnr J. J Thomson presiding, Prof. S. Young com- 
munui^ted a paper by Dr. J. W. .MoBain ami Mr 
C. S. Salmon on “Colloidal Electrolytes- Soin 
Holution.s and their Constitution ’’ the authors 
advance a comprehensive thoorv of soap soTu tins 
a ^ehL*^® "" definition of colioidal electrolyte,v-'- 

a cl.iss the members of which will probably nrove 
niore numerous than acids and bases put together^ 
they are salte in which one of the ions has been 
replaced by an ionic micx-lle. 

Ifw ionic mi^lo in the ca.se of .soap exhibits nn 
3 '?nd "5 conductivity equal to that of potaat^^um 
ion, and ^uble that of the palmitato ion which it 
h^ replaced. In wncentratetl solutions soap.s exist 
^ efly in colloidal form, together withTdium or 
potofisium ion, eipiivalent to the ionic micxillo nre 
^iit, ^ereas ill dilute solution both iiiidissociat^ ■ 

cuhy weight. Jn mixtures of soaps the tendency 
Addition of electroIyteT 
lian influences. The concept 

tion of the ionic micelle serves to explain the 


FRANCE. 

Proposed Nationalisation of the Coal Industry.— The 

question of natioiiali.sing the coal mines is viewed 
ivilh niixed feelings in France. 3’he general effect 
of tState control of tho coal industry has been to 
loner the quality of the prodiieb. Thus, in some 
ca.ses the a.sh contmit of coal has increased from 15 
to . 10 , and even to 4i) per e-ent. Further, the 
quality of the coal imported from Belgium where 
the industry is also State-controlled, has teen so 
pmir that the hrench Government had to prohibit 
the export ot iron ore to Belgium until measures 
were taken tlu^io to improve the quality of tho coal 
In h ranee it is felt that State control would, at any 
oil effect of rcguLiting nrico.,; but, 

on the w hole, tho opinion prevails that tho complete 
lotiiin to piiivate ciitorpriso would ho tho BUro.st 
moans of mcrcasing'production and lowering prices. 
Mctaniirg.v.-.Tho contiiuions ri.so in tlio prices of 
depreciation of the franc make it 
cance to riwtrict her metal iinportu- 
fions a.s far a.s possible and to develop her native 
rwonrees. Haw inetal.s ronlil be imported instead of 
rehned ones, Ihorohy nt)li.sing tho groat reserves of 
wak-r powor tho (iroduction of tim Tl^rio 
cuiient necessary for metal-refining. Copper is a 
ease in point. In fac4, two copper refineries arc 
now under construeLion, one by tho Socield Electro- 
Tp' l'i!la)l'‘“'r'f '• ^'«>»Kea,_and tho other 

2o,00(i tom, ot olootrnlytm copper yearly. There is 
WnT ‘ffc electrolytic p™dnction of 

y P'lK-ess IS .about to he adopted by tho 

hociok dc lenarroya, in the Pyrenees, to the treat- 
ment ol mixtal ores of I,, ad and zinc, which aro fairly 
ahnndant in Prance. The Compagnio des mS 
will pnidiico tin. In iVew Caledonia ferro-nickel 
made in the electric furnace,, and .a 
tio^i Vj” Peucess from iron is under contompla- 
tion, so that pjiro nickel only may bo sent to France 
J ho natiyal rcsoureos in regard to water powe™and 
the .steady development in tho uses of the electric 
fnriiare point to a groat future for electro-metalh 
urgy in France.. • 

Prelongatlon ol French Patent RlghU.-By tho 

decree of .August 14, 1914, tho French Government 
i' It P'''‘<‘Pt "K'lts and at the same time pro- 

imwimnt^of'f '"”"' ”f'' ‘'T" for "the 

d t e , , t , r" i”"'^ ^i"'' P'-o'tkal application - 
h-.,l h ' - * J" ".'d-'f to coinponsnto thoije who 
had been niiah le to work or profit from their inven- 
tnn a during the war tho Government, after some 

lVl9 ?he October 8, 

l.fl.f, the detailed application of which is proscribed 
by the decree of November H, 1919. Ptf^-tihed 

Ihiir e.'!'” the life of patents provided 

k . T Ti P™of that they have been 

nq.Hre Vo" 7 aeh’ V " « o^tablished k 

o^rp^kS-'tSlt 
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of ddoy^ fees 18 also regulated, and, if good cause 
can be snow^ the payment may be rrauoed or even 
canceilra. The substance of the first clause of the 
law 18 that patenteea who, owing to the war, have 
been prevent^ from working their patents nor- 
mally may, in tho* case of patents not expired 
befdre August 1. 1914, or of those applied for or 
granted before August 1, 1919, have their patent 
rights prolonged. This applies to foreigners, even 
^rmer enemy subjects, as well as to Frenchmen, i 
The term “ normal working ” applies in the case of 
lack of raw materials, labour, markets, and when 
raw materials have been requisitioned for national ' 
defence. It is laid doAvn that, while those who have 
suffered from tho war have a right to compensation, ' 
it must not be at the public expense. j 

The perioti by which the patent may be prolonged ■ 
is calculated by taking into account the time during i 
which normal working has bfjon suspended or hin- i 
dered. A supplementary and exceptional pro- i 
longation of one to three years is further provided j 
for those who have been serving with tho Colours 
lor more than two years and whoso business has | 
lieen destroyed or disorganised by the war, if such i 
delay appears necessary for tho reconstruction of I 
their business. The total prolongation may be as * 
much as eight years. i 

When a person has, in good faith, Ix'gun to work 
a patent lapscnl since August 1, 1911, iii a “ serious 
and effective ” manner, and provided that such 
working took place before Oetok'r 10, 1919, then ho 
cannot be proceeded against under the ^latent law, 
which in this case rccogni8C>s tlyit he nas a “ per- 
sonal ownership ” in the patent. — (Chim. et Ind., 
Jan., 1920.) 

BRITISH INDIA. 

The Indian Science Congress.-— This year’s Congrcs.s 
was held in January at Nagpur under the pre- 
fiidoney of Sir Prafulla Chandra Ray. Tho 
pmsidential addre.ss dealt mainly with the position 
and prospects of .science in l^dia. After pointing 
out that the Indian is naturally more prone to 
metaphysical speculalion than to positive .science. 
Sir P. C. Ray sketched the early history science 
teaching in Bengal, emphasising tike absolute de- 
pendence of progress on a liigh development of 
Mcienee. He deplored tlie want of education among 
the people of India; their illiteracy, ho said, is 
colossal, barely J per cent, of the whole population 
receiving inshtudion in ediA*ntionaI institutions. 
It is therefore small wonder that new method.s of 
agriculture make very slow progress. The speaker 
then criticisod the luothods used in filling scientific 
posts in India. “ The scientific services of the 
Government of India arc posts of groat value, pro.s- 
pect and security; they afford their holdets unique 
opportunitic\s, rare and valuable materials, for 
study and investiga^tioii. But with what studied 
care the Indians are excluded from those servioes 
w’ill appear from the following table compiled from 
a recent Government report." The table show'.s 
195 European officers of the higher grade in 11 
scientific services and only 18 Indians. The aver- 
age pay of the Europeans is about Rs.llHK), and 
that o^the Indians about linlf that amount. 8ii’ 
P. 0. Ray also criticised iidver.sely tho nicthod.s of 
filling professorial chairs in India, and espwially 
in Calcutta University: “Either a raw, untried 
graduate is brought out froni England, or it auto- 
matically falls to some senior man in the service 
whose only title to the post is his seniority, which 
often goes hand-in-hand with senility. In ninety- 
nine cases out of a hundred the successor so chosen 
has no original work to his credit, and may havo 
lost all touch with the progress of his subject. 
Enormous facilities at his disposal thus remain 
unused as long as he encumbers the post." 

Sir P. C. Ray has been severely criticised for 
using a scientific occasion for political purposes, 


and it IS pointy out that the lov^' standard of the 
Indian universities is sufficient in itself to prevent 
me immediate “ Indianisation of the scientific 
departments." The principal obstacle to the 
raising of the standard is the state of opinion in 
the clasees of the community which send their 
sons to the university. These insist on giving 
degrees for what in Europe would only be coi^ 
siderod sufficient for matriculation. The intro- 
duction of Indiana has, moreover, been taking 
place as rapidly as the supply of really good Indian 
scientists will allow, and meets with little opposi- 
tion from tho Europeans, one reason for this being 
that tho scientific services are relatively so badly 
paid that there is not much .jjiopo of getting good 
men from England in tho future. 

Among the papers read before the whole Congress 
w'as one of great interest by Prof- C. V. Raman on 
“ Theories of Ferro-magnetisra," which discu.ssed 
the constitution of tho atom in the light of recent 
researches; and Dr. C. L. Bose, in an address 
on “ The Choice of Food," showed that the ordinary 
diet of the Bengali is deficient in proteids, and to 
this cause he ascribes largely their poor health and 
pliysiquc. 

UNITED STATES. 

Nitro}^en Fixation. — It is announced that the * 
General C’hemical Co. of New York and the Solvay 
Process Co. of Syracuse, N.Y., have jointly under- 
taken tho organisation of a new company, called 
the Atmospheric Nitrogen Corporation, to develop 
the niimgen fixation processes. Tho capital of the 
new' undertaking i.s $5,000,000, and a plant i.s to be 
ereotixl at ^Syracuse at an estimated cosi of 
$1 ,000,0(M). 

American Pottery in 1918. — The year 1918 was 
unusual and difficult for American pottery manu- 
facturers owing to restricted imports of raw 
maloriala, shortage of labour, and tho exccptibnal 
demands of the military authorities. In few works 
was the output more than 70 per cent, of the 
capacity. Tho high wages actually prevented some 
men from working full time. No extensive replaco- 
moiit of men by women occurro<l. 

Tho shortage of labour resulted in a great in- 
crea.so in the amount of labour-saving machinery, 
tunnel kilns, etc., employed, and made the year 
1918 notable in this respect. Considerable interest 
w'as arousoil by tho delivery to the White House for 
the official use of tho Pre.sident of tho United States 
of a dinner service comprising 1,700 pieces of cream 
and ivory china decorated with the Stars and 
Stripes and the President’s seal. This is the first 
w'holly Ainericiin-inudo official dinner service. 

I’he only pottery products the manufacture of 
which W’as restricted by reductions in tho use of 
fuel wore sanitary ware and stoneware other than 
for chemical purpo.ses. Many firms simplified itheir 
output at the request of tho Potters’ War Service 
Committee, and a con.servative order was issued 
limiting the number and variety of porcelain 
articles to l>o manufactured during tho war. Special 
designs already prepared by any pottery were not 
to bo copie<l by others during tho war. Each 
inanufacturer of vitrified china was restricted to 
tw'o shapes of ware for hotel uso and one shape for 
fanlily uso. 

Every class of ware (except red earthenware) in- 
creased in value, that of tho china made in 1918 
being four times ns great as that made in 1908. 
Tho decrease in tho total value of tho red ware pro- 
duced is attributed to tho fuel restrictions on 
florists, who arc the chief users of this ware (for 
flower-pots). Chemical pottery also increased both 
in quantity and value. . 

The total value of the pottery imports in 1918 was 
within 1 per cent, of that of 1917. DocoratM 
earthenware showed the largest increase—nearly 



REVIEW. 


76 b 


• tWb. 1^ IWO. 


I r, 

ri' :■ — : — 


ten per c^nt. lire value of the clay products ex- 

? ort^ Jn 1918 was 14 per cent, more than that of 
917. Of this 72 per cent. wll% brick and tile, 19 
per cent, was pottery, and the remainder was un- 
classified. Exports of firebricks and sanitary ware , 
bad a total value in 1918 greater than in any pro- i 
vious year. 

A vigorous attempt was made to use only | 
American clays, but little progress has yet been ; 
made in this direction. (Jeot. Surv., Nov. ; 

12, 1919.) 

American Gypsum In 1918. — Owing to the reduction 
in building operations nearly 24 per cent, less j 
gypsum was mined in the United States in 1918 | 
than in 1917, the oiftput being less than any year j 
since 1909. The reduction was dte solely to the ! 
war. On the other hand the total value of the ; 
gypsum prcMluced in 1918 was greater than in any 

S revious year. This increase was confined to ; 
[ichigan, New York and Oklahoma. I 

The chief uses of gypsum reported in 1918 were 
(a) ns a retarder for Portland cement, (b) for land , 
plaster, (c) for wall plaster and plaster of Paris, , 
(d) for Keene’s cement, which is now made in twelve ; 
States, (e) dental plaster, formerly made in six ; 
States, but in 1918 hy only one firm, (f) plate-glass i 
works, which us© about 12,000 tons per annum, (g) i 
plaster board, tile blocks made by 28 plants in 1918, | 
as compared with 19 plants in 1917, (h) temporary ; 
buildings erected by the U.S. Government for mili- 
tary and civilian piirpoSK-w, including 16,000 tons ' 
of past© and 18,fX)0,000 sq. ft, of plaster board used 
by the Emergency Fleet Corporation and 8700 tons 
of plaster, 1, 658,074 sq. ft. of plaster board and 
J0,fld0 sq, ft. of g^vpsum wall board used by the 
• IJ.S. Housing Corporation, as well as large quan- 
tities used by the War Department. 

The decline of imported gypsum from 400,000 tons 
ill 1914 to 60,000 tons in 1918 was due solely to the 
walk Almost all the imported material came from 
Canada. 

llio value of the plaster or wall board exported 
in 1918 was nearly four times that exported in 1916. i 
.lapan took a quantity equal in value to that of the ' 
whole amount exported in 1916, the next largest ! 
buyers being Cuba, Australia and Canada. i 

Among new uses of gypsum may lie noted its ' 
employment as an acid reagent in baking powder, 
and as agricultural gypsum after a light crushing. 

A list of the manufacturers of plaster and allied pro- 
ducts is given in Afmfiral Kf source n oj the UuHed 
mtes, 1918, II., 282— 298,— (U..S'. Geol. Surv., 
Nov. 12, 1919.) 


.lAPAN. 

The Camphor Industry.— The production of cam- 
phor in Japan, especially in Formosa, has been 
diminishing for the past few years in spite of the i 
strong efforts made by the Formosan Governnient- 
Ooneral to counteract it. Producers of crude cam- 
phor, who havo suffered from Labour shortage and 
high wages, have been given relief by the increase 
in the official purchasing prices. Uefiners have 
been induced tn amalgamate tlicir intere^sts, but i 
results are not to be expected for some time. There : 
has recently been a boom in camphor, and the pre- 
sent price is now far above the old level of 700*yen 
(yen=2s. Old.), being nearly three times the price 
in October last; but even these high prices do not 
affect the camphor trade. 

Tho Japanese Monopoly Bureau has assumed the 
equitable distribution of camphor in Japan, Kuro|Je 
and the United States. Inevitably, however, the 
share of each customer is smaller although his de- ; 
niand is much bigger. The Japanese celluloid ' 
manufacturers, who have recovered from the I 
efifecta of the armistice, in particular absorb an j 
enormous amount, but they, too, have to go sWt. | 


The export trade is also wanding; in faot the 
increased demand is largely due to foreign orders. 
The United Sfiates is the most important buyer. ^ 
fingland, British India and^ other countries are 
»!so buying quite actively. 'Refiners are pressed 
for supply, and any stock* offered* is quickly 
absorbed. At prdsent there is scarcely any floating 
stock on the market. 

Tho following table shows the production and 
export of camphor for tho period 1907 — 1917 : — 
Production. 



Japan. 

Formosa. 

Camphor. 

Camphor oil. 

Camphor. 

Camphor oil. 


Kin. 

Kin. 


4,814,620 

1907 

740,729 

959,316 

8,780.227 

1908 

i 830,812 

1,031,859 

8,567.630 

4,630,878 

1009 

' 8.32,271 

1,143,454 

3,638,108 

3,870,264 

1910 

1 1,054,347 

1,063,329 

6,300,642 

5,868,145 

1911 

; 1,103,058 

1,845,403 

4,509,412 

5,306.044 

1912 

i 978,784 

1,687,015 

4,138,009 

6,886,222 

19m 

! 995,934 

1,691,162 

4,680,577 i 

5,704,354 

1914 

1,116,812 

1,977,204 

4,749,971 

6,411,404 

1915 

1,600,815 1 

3,001,421 

4,620,182 

6,881,282 

1910 

1,667,735 

3,032,922 

5,349,497 

7,997,187 

1917 

938,652 ! 

1,853,382 

8,186,189 

6,003,976 


Exportation. 

Camphor. ' Camphor oil. 



1 Kin. 

Yon. 

{ Kin. 

Yen. 

1907 

057, 657 ‘ 

6,026,858 

1 1,870,581 

367,778 

1908 

1,807,605, 

2,063,410 

' 1,269,983 

212,047 

1909 

: 4,050,78ir 

3,469,398 

i 1,272,765 ; 

220,310 

1910 

3,275,102 

2,964,369 

1 1,686,861 i 

809,990 

1911 

3,441,099 

3,143,684 

; 1,741,721 

868,052 

1012 

, 3,662,402 

2,826,754 

1,131,226 

242,238 

I9i:r 

: 2,478,285 

2,235,784 | 

1,961,483 

410,776 

1914 

; 3,073,824 

2,780,001 1 

1,866,937 

216,640 

1915 

i 3,880,0.31 

3,476,415 i 

2,313,326 

818,763 

1916 

! 5,753,863 

6,287,705 i 

1,971,680 

808,275 

1917 

— 

6,304,157 1 

— 

, — 

1918 

1 — 

8,680,377 1 

— 

— - 

1919 

(1st 0 intlw.) 

3,020,000 i 




The average annual output of Japanese refined 
camphor is 8 — 9 million kin, and that of crude 
camphorroil is 3—4 million kin. The annual total 
world demand in recent years has been 10 million 
kin or more. 

GENERAL. 

Testing of Volumetric Glassware at the National 
Physical Laboratory.-^The ninuufacturo of volumetric 
scientific gla.sswarc is an industry which was 
practically non-existent in this country before 
the war, but latterly it has been develop^ to an 
important extent, and it is clearly desirable that 
it should remain as a permanent British asset. To 
attain this it is most important that British-made 
graduated apparatus should be of reliable accuracy. 
With tho growth of tho industry in this country it 
was felt that tho scopo of the work carried out at 
tho National Physical Laboratoiy should be 
widened. Consequently, in co-operation with manu- 
facturers and users of scientific glassware, a pam- 
phlet was issued in July, 1918, containing regu- 
lations relating to Class A tests, i.c., testa on 
'apparatu.s required to be of the highest accuracy 
(this J., 1918, 301 r). A new building has just 
lieen coiiipleted at tho laboratory specially equipped 
for dealing with this class of work on a large scale. 
At tho outset it was urged that in addition to the 
tests already reterred to provision should be made 
for testing apparatus intended to possess only com- 
mercial or Class B accuracy. Pending the settle- 
ment of a ^lerinaiiont scheme for commercial testing 
by tho State, or by State-approved institutions, a 
matter which is now under the consideration of 
the Government, the National Physical Laboratory 
is now prepared to undertake Class B testa at the 
request of manufacturers and others, such test# 
being carried out for the time being at Teddington. 
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Ib in hoped eventually to. arrange for this work to 
be done at locai centres. 

A full aeoount of tlje tolerances allowed, methods 
of test^ details of con^ruction, test fees, eto.^ is i 

f iren in the new edition of the Laboratory Test*! 

*amphlet relating to '* Volumetric Testa on Scien- | 
tific Glassware,” published in ^Tovember, 1919. 
Copies of this pamphlet, which was drawn up in 
co-operation with both manufacturers and users ; 
of volumetric apparatus, may be obtained free of 
charge on application to The Director, The National 
Physical Laboratory, Teddington, Middlesex. 

Relations of the State to the Dye Industry. — The ! 
Board of Directors of the Manchester Chamber of 
Commerce has approved the following resolution, 
which was passed by a special committee of the 
Chamber appointed to consider the question of 
supplies of dyeing materials : — 

“ This Committee considers that the Imports and 
Exports Bill will not meet the requirements of 
national safety and would be detrimental to re- 
search and the development of, industry.” 

“ The Committee, in viewing the Imports and Ex- 
ports Bill, has concentrated particularly on the 
dye situation, and considers that the only satis- ' 
factory way of firmly and permanently establishing 
the dye-making industry in this country is for that 
industry to be subsidised by the State. * 

“ The Committee has endeavoured to look at the 
problem from every angle of view, and in considera- 
tion of the fact that plant such as that used in dye- 
making is necessary for producing nurterials of 
war, is of opinion that the Govornihent should state 
what amount of plant it desired to bo kept in com- 
mission for national safety. 

“ The Committee feels that subsidy will be the 
means of rendering the dye industry the necessary 
assistance to enable it to become permanently 
established. 

‘‘Dye-making in this country, on account of the 
merging of Messrs. British Dyes, Ltd., and Messrs. 
Levinstein, Ltd., is so largely hi the hands of this 
one corporation that it nearly becomes a monopoly. 
For this reason also the Committee con.siders that 
a body of consumers ought to bo appointJHl, who 
should have monthly returns of all the dyes im- 
jmrted into this country, so that they could review 
the whole situation and, if necessary, bring 
pressure to bear on the British Dyestuffs Corpora- 
tion, Ltd., should that corpora^on not support tho 
con.suiner to the fullest extont. 

“ This information, w'hich should also b<i avail- 
able to tho dye makers, would also be of great 
assistance to tho Government, w'ho would thereby 
l)e able to sec if tho money it gave in ^ubsidy was 
being wisely and energetically used. 

” Tlie Committee feels that tho Board of Trade 
should bo interviewed on the whole question, and 
how best to collect thc »60 returns. 

” Tho following machinery is suggested as a 
means to this end : — 

”1. The Board of Trade to make it compulsory 
that the exact particulars of price, etc., of all dye- 
stuffs brought into this country are made in tho 
form of a monthly return for the Board of Trade. . 

“ 2. That there should be a voluntary Committee 
of Colour Users. 

”3. That for tho purposes of subsidy tho Board 
of Trade represeiitativo should take evidence when 
necessary ^from tho Committee suggested under 
Clause 2. 

** The Committee feels that there is only one 
other possible wa^ of fostering the dye industry; 
that is by protection in tho form of tariffs. Tariffs, 
it submits, though helpful to the dye industry, do 
not meet the requirements of national safety, as 
the Government thereby would have no guarantee* 
that the necessary plant would bo kept in com- 
mission. Also tarifTs are against the interests of 
consumers of dy^. 


" The Committee feels that any form '*of pro- 
hibition or licence would be detrimental to tlye dye 
users.” , ’ 

The Belgian Glass Industry. — Hie pre-war output 
of plate glass was 2,^, 000 square metres per 
annum; at present the' production hardly ezoeras 
1,000,000 square metres. This industry did not^ 
suffer under the German occupation to the same 
extent as the metal and textile plants, and the 
present reduced outpht is chiefly duo to want of 
raw materials and to labour troubles. Heavy sales, 
however, have recently been made in England, and 
the manufacturers hope to do increasing business 
with the United States. The Belgian m^ers have 
now formed a separate syndiciite, and intend to 
have no further connexion with the German 
factories; before the war all the Continental 
factories were in on© ring. 

The window-glass plants are now all in operation, 
and the output is nearly half the pre-war figure. 
Prices have so increased that with this small output 
the value of tho exports amounts to 10,000,000 
francs per month, which is more than twice the 
pre-war export. With the increased production 
costs, it is difficult to estimate what tho price will 
be when the normal output is resumed. During 
manufacture breakage amounts to 6 per cent., 
made up of 2 in blowing, 3 in flattening, and 1 in 
cutting (see also this J., 1919, 231 r). — (U.S. Com. 

' Itep., Nov. 21. 1919.) 

Critical Position of the Norwegian Pyrites Industry. — 

The development of the Norwegian pyrites industry 
was formerly greatly assisted by low freights, cheap 
; wages and low production costs generally. After 
! the outbreak of war tho mines were work^ at vcvry 
high pressure, largely owing to the demands of 
the Central Powers, but subsequent to the agree- 
ment concluded witli America exports fell off con- 
siderably, Great Britain obtaining tho greater part 
of the supplies. The output of iron pyrites in 11^5 
was about 530,000 tons; in 1916 it was from 200,000 
— ^300,000 tons, at which figure it has since 
remained. Simultaneously with the decrease of 
output the cost of production and freight charges 
began to increase, and the latter factors have finally 
Icrl to the closing down of tho mines. Norway’s 
chief comi)etitor is Spam, whose output of pyrites 
is ten times larger, so that tho Norwegian produc- 
tion exercises little influence npon the price of 
pyrites in the world's markets. The daily wag© of 
the Spanish miner is 4 pesetas (3s. 2d.), while that 
of tho Norwegian i.s from 15 — 20 kroner (IGs. lOW. 
to 228. 6d.) [68.— 6s. for Spain and 15s. — 208. tor 
Norway are more correct figures. — Ed.] The out- 
look for the Norwegian industry is very unfavour- 
able. — (Z. anyew. Chem., Oct. 31, 1919.) 

Chrome Ore Deposits In Asia Minor. — As Asia Minor 
has never l)een scientifically surveyed but very little 
reliable information is available. Mining methods 
are extremely primitive, while bad roads and trins- 
port facilities added to general insecurity have 
prevented exploitation and development. The chief 
districts where chrome mining has been carried on 
are the provinces of Brusa, Smyrna. Adana and 
Konia, but of the 40 mines for which concessions 
have been granted only 18 have been worked. The 
Gormans have been interested in some of the Brusa 
mines, and during the war obtained 6000 tons of 
ore Irom this squrce. Tho Smyrna mines have been 
worked for over 20 years. Specimens of ore taken 
from different districts contain from 40 to 65 per 
cent, of CrOj. It is estimated that available stocks 
for shipment at present amount to about 20,000 
tons. The latest figures published are for 1911 and 
1913; in the former year tho total exports were 
I 17,000 tons, of which 46 per cent, went to United 
States, 32 per cent, to France, 8 per to Gct- 
many, and 61 per cent, to Austria. In 1913 the 
i exports were 26,000 tons, of which 70 per cent, 
was shipped to Unit^ States, 17 per cent, to 
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F^ranceJ and per cent, to the Netherlands. — 
(fid. Trade J., Jan. 29, 1920.) 

Devclopmentf in German Electrometallurgy *^Bnd 
ElectrO'Chenilftry during thn War. — The progress of 
clectro-inetallurgy was determined by throe factors 
— increase in production, improvement in quality, 
•• and introduction of substitutes. The electric pro- 
duction of pig iPon was practically negligible 
amongst the belligerents, b<ut some progress was 
made in Scandinavia, where furnaces up to 6,000 
kw. are now working satisfactorily. Whether the 
industry will acquire any importance in Central 
Europe it is premature to discuss. Electro-steel 
was produced in a[l countries in miK'h larger quan- 
tities, but the process has not been modified; both 
arc and induction furnaces are'' employed. The 
shortage of ferro-manganoHo caused German st^I 
producers to introduce the use of calcium carbide 
as a deoxidiser. It is considered likely that this 
mode of working will bo permanently retained, aa 
it gives satisfactory results with converter metal 
containing a minimum of one per cent, of man- 
ganese. Two plants, oaeh with a monthly output 
of 200 tons of oleetrolvtie iron, were completed at 
the time of the armisti(;e. The process consists in 
electrolysing a hot solution of ferrous chloride W’ith 
addition of hygroscopic salts; the metal was 
destined to he used as a substitute for tlic copper 
guide-bands of projectiles. 

^riie demand for copper was met by eloetrolytioally 
relining commandeered eopf)er articles; existing re- 
fineries wore enlnrg('d and luwv ones ena ted ; the 
multiple, cascade system was used. After the ex- 
haustion of the copper res(>rves, brass ware was 
madbod down and blown in converters, the zinc 
being recovered as oxide and the crude residual 
copper (98 per cent.) cast into aiuxles. "When brass 
was no longer available, hron/,e (chiefly chureh 
bells) wms used as a source of o pper. As tin 
cjfnnot bo removed by converting, tbe alloy was 
subjected tr) direct electrolysis. Considerable diffi- 
culty was experienced owing to the production of 
insoluble stannic acid; most of this went into the 
slime, but the liquors w<'re cloudy, the anodes 
boeanio coated, ami the resistance of the hath in- 
creased considerably. Thew* difficulties were over- 
come by the use of special prowsses. Kleetro- 
therinic plant and methods for the smelting and re- 
fining of copper were not introduced during the 
war. 

Electrolytic or electro-hermic proce.s.ses for the 
production of zinc received much less attention 
than in the United States, the combined retort 
capacity of Germany and occupied Belgium l>eing 
very large. Tin was recovered from the anode 
slime obtained in the electrolytic refining of copper, 
using bronze anodes, ns well as from old antifriction 
metal. These materials were worked up in induc- 
tion furnaces in two plants w'hieh proved n com- 
plete success. Orfain works introduced clectro- 
Ivtic for tin plating, which proven! more economical 
than the hot preyess. The process for the prepara- 
tion of aluminium underwent no change, and 
several new w’orks started operations. In place of 
French bauxite, deposits in various parts of 
Austria and Hnmzary were opon4'd up. The 
problem of tbe purification of eoinnion clay dws not 
appear to have been completely solved. * 

The electrolysis of alkali chloride solutions was 
conducted on an enormou.sly increased scale to 
furnish chlorine n.sed in gas warfare. A number 
of electric furnaces was ert'cted for supplying ferro- 
silicon of various grades, partly for use in steel 
manufacture, partly for the prepar.-iiion of 
hvdrogon for captive balloons. The requirements 
of abrasives were met by artificial corundum fused 
in electric furnaces. All the electrodes required in 
the above industries were manufactured in Ger- 
many, whereas before the war the entire supply had 


! been obtained from the United States. — (fioKwtii. 

\ Chem. Z., Nov. 12, 26, 1919.) ^ . 

OraphlK in IflS.'-Tbe sales of American crystal- 
|! line grajhite in the Uniteef States in 1918 were 
•larger thin over before, the total amount being 
tons, with a value of £290,000." and showing 
an increaie of 22 per cent, by weight and 33 per 
cent, by viluo over 1917. Of this quantity 76 p.'r 
cent, by weight and 94 per cent, by value was flakv 
graphite, the remainder being dust or low-grade 
flake cont# ining less than 50 per cent, of graphitic 
carbon. All restrictions as to importing graphite 
were rerr )vod on .January 16, 1919, so that 
American producers have to face keen competition 
from Madagascar and Ceylon simultaneously with a 
great reduction in the demand, especially for 
crucib’^s. 

Artifi ‘ial graphite is chiefly manufactured by the 
Acheson Graphite Co., at Niagara Falls; it may 
replace natural graphite for all purposes except 
crucihles. Ceylon graphite is best for this pur- 
pose. Tw’o important patents w;ero granted in the 
United States in 1918 (Nos. 1,289,578 and 1,289,996) 
for the production of artificial graphite (a) from a 
mixture of natural graphite, fused bauxite, and 
clay, and (b) a similar method in which zirconia 
is nsed instead of fused bauxite. 

Specifications for graphite for crucibles require 
85 — 90 per cent, of carbon, the particles passing 
through 86 — 125-mosh sieves. G. D. Dab (Bureau of 
Mines, War Min., Ind. Serv., 1918, 3) recommends 
the following specification for No. 1 flake graphite : 
At least 85 per cent, of carbon remaining after the 
dried sample has been burned for 3 mins, at 800° C. 
The particles should leave less than 3 per cent. 
resi^Uie on a No. 35 standard screen, loss than 65 
per cent, on a No. 65 standard screen, and should 
remain coniplett'ly on a No. 100 scieen. If it is re- 
quired to have a graphite containing 90 per cent, 
of carbon the cost is very greatly increased, as the 
partielea must be more finely ground. 

For foundry uso, amorphous graphite and dust 
aro largely used, being cheaper than flake graphite. 
The use of graphite as a lubricajit is increasing, 
and th^t formerly employed in load pencils is now 
roplac^ largely by Mexican amorphous material. 

Outside the United States the chief occurrences 
of graphite aro in Canada (3 per cent.), Mexico 
(7 per cent.), Italy (12 per cent.), Spain 2 per cent.), 
Ceylon (27 per cent.), Korea (6 per cent.), and 
Madagascar (.35 jffcr cent, of world output). In 
1913 Austria-Hungary produced 39 per cent, of the 
world output of graphite, but as it was wholly 
amorphous its value was low. The reserves in 
Bohemia, Moravia, Lower Austria, and Styria are 
still very hirge. Italy requires very little graphite 
for its own use, and therefore exports to England, 
Franco, and Germany. Immense deposits of 
graphite were discoverfHl in (Rumania in 1918; they 
lie on the south slope of the Carpathians at Baia do 
Fier. The wdiole of the material obtained during 
the next 7.3 years is to go to Germany and Austria. 
The production of graphite in Spain shoWted con- 
siderable development in 1918. The greater part 
of the graphite nsed in the United Kingdom is im- 
ported from Ceylon and Madagascar, both of which 
countries increased their exports very largely 
druing 1916-7, hut they fell l^low thedevel of the 
previous five years in 1918 owing to the scarcity of 
shipping, and in the summer of 1918 the export of 
graphite from Madagascar practically (ieasea, 

A largo number of papers on graphite were pub- 
lished in 1918; the more important of these are: 
Ailing, H.L., The Adirondack graphite deposits: 
New York State Mus. Bull, 199, Albany, 1918. 
Bleininger, A, V., Notes on the crucible situation. 
• Metal Industry, Vol. 16, pp. 15—10, January, 1918. 
Dub, G. D., Preparation of crucible graphite: Bur. 
Mi«es War Min. Inv. Ser. 3, December, 1918. 
Gillett, H. W. and Rhoads, A. E., Melting brass 
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in a booking eieotrio fui;jiaoe: Bur. Mines Bull. 
171, 1918. Moses, F. G.j Refining Alabama flake 
graphite crucible use: Bur. Mines War Min. 
Inv. Ser. 8, December, 1918. Newland, D. H., , 
The mining and quarry industry of iSevr York. 
Ste^: Mus..BulI. 106, 1918. Prouty, W. P. 
Alabama graphite in 1918: Eng. and Min. Jour., 
vol. 107, No. 4, pp. 194 — 195, 1919. Spearman, j 
Charles, The graphite industry: Canadian Min. I 
Jour., vol. 40, pp. 87—88, Feb. 12, 1919. Toronto ; 
University, Department of Mining Engineering, i 
Preliminary report of an investigat. m into the 1 
concentration of graphite from some Ontario ores : 
Canadian Min. Jour., Vol. 40, pp. 189—197, 1919. 
Wilson, M. E., Graphite in Port Elmsioy district, 
Lanark County, Ontario: Canada Geol. Survey 
Summary Report, 1917, pt. E., pp. 29—42, 1918.— 
(U.S. Geol Survey, Oct, 20, 1919.) I 


PARLIAMENTARY NEWS. 

HOUSE OF COMMONS. 

Nativnalisation of Coal Mines. 

In the debate on the Address, Mr. Brace inovtHl, 
on behalf of the Labour Party, an amendment 
regretting the absctioo from the King’t^ Speech of 
any proposal to nationalise the <'oal mines on the 
lines recommended by the Royal Commission on 
the Coal Industry (1919). On a division the amend- 
ment was negatives! by 329 votes to 64. — (J’cb. 11.) 

Motor Fuel from Home Sources. 

Sir Harry Brittain asked the Prime Minister if 
the Government proposed to take steps to increase 
the supply of motor fuel from home sources; if he 
were aware that the output of benzol had dc(;reas<‘d 
from 30 million gallons per month at the time of 
the armistice to less than 20 million gallons at 
the present time; and if he would consider thti 
proposal that all benzol made in this country should 
bo handled by the National Bemsol Association. 

Tho Prime MinisU^r replied that every encourage- 
ment Avon Id be given to the home-production of 
motor fuel; he wa'S aware of tho diminished «ftutput 
of benzol ; and the question of tho means of market- 
ing l)enzol is hardly one in which the Government 
can interfere. — (Feb. 12.) 

I in port at ion of Cernhin X*ofash. 

In reply to Sir R. Cooper, fcMr A. Geddes said 
that no in port licences are required for the im- 
portation into this country of potash from Ger- 
many. Certain quantities of i)otash salts havo been 
received from Germany by H.M. Government as 
part pcayment for food supplied to Germa»ny. They 
are taken over from the Briti.sh Government ‘by the 
British Potash Co. for resale under the authority 
of the Potash Distribi^tion Committee, which was 
set up to regulate the prices and conditions of sale. 
Maximum prices to consuiiiers havo lieen fixed, and 
the profits of the British Potash Co. are limited 
to 1 per cent, of the gross iiirnovim of the contract 
plus one-third of any further profit, the remaining 
two-thirds reverting to the Government. — (Feh. 16.) 

•Canals and Inland Wateru'ays. 

In answer to Mr. N. Chamberlain, Mr. Neal, 
Parliaraentat-y Secretary to the Ministry of Tran.s- 
port, etated that tho Minister of Transport pro- 
poses to appoint a committee, of which he houes 
Mr. N. Chamberlain will be chairman, to consider 
the practicability #of developing canals and water- 
ways, having regard to tho present financial posi- 
tion of the country. — (Feb. 16.) 

Sufjar-Beet Industry. 

Asked by Lieut.-Col. W. Guinness if it were 
proposed to reopen the factory at Cantley, Norfolk, 
Sir A. Boscawen said that the Kelham Estate 
(Notts) was selected as the most favourable spot 


I for experimenting to find out if the sugar-befet 
I industry can bo made profitable in England. In 
the^present state of public funds the GovornVnent 
^ is little likely to make further grants, and is not 
disposed to purcha.so a. factory, the design and 
situation of which are, in its opinion, unsatisfac- 
tory. Moreover, thp machinery at Cantley is not 
of tho most efficient type. — (Feb. 16.) 

Kmpire Cotton. 

8ir A. Geddoa informed Mr. Doyle that the Go- 
vernment was fully alive to the importanoe of 
developing the prcxluction of cotton within the 
Empire, and it is giving earnest consideration to 
the recommendations contained in the report of 
the Empire Cotton Growing Oomrnittee. These 
recommendations Miad met with widespread ap- 
proval in Lanciusliire, and he hoped to announce 
the Government’s intentions at a very earlv date.” 
—(Feb. 16.) 

Oil-Borinys in Derbyshire. 

Sir H. OriK'nwood, in reply to Mr. Holmes, said 
that in ortler to make a thorough test of the Derby- 
.shire district a chain of sfiven wells Avas planned 
covering a distance of about 20 miles. The 
Hardstoft well has produced approximately 1,900 
barrels of oi|, and indications have been met with 
in some of the other borings. Work is procotiding. 
—(Feh. 16.) 

German Dyes. 

Sir A. Geddes stated, in answer to Major 
M‘KenziH Wood, that 650 tons of dyes haA'e been 
received in this country from Germany under the 
Treaty of Peace, and practically tho whole has been 
allocated to users so far as possible on tho basis ^f 
their reouirenients. Distribution is now being 
effected oy tho Central Importing Agency. The 
firices charged for tho dyes aro biisod on tho values 
placed on them by tho German manufacturers in 
their stock lists, with alloAvances for the low Gey- 
man e.xchango rates. Tho Committee of Dye Users 
is responsible for tho distribution. — (Feb. 16.) 

Vahlic Utility (Jompanies (Capital Issues) Bill. 

The second reading of this Bill was moved by 
Mr. Bridgeman, who explained that it authorised 
gjvs, waU‘rAvorks, and certain other companies to 
pay a higher rate of dividend or interest and* issue 
capital in excctss of that permitted under the 
original Act, Hubjoc‘t to certain conditions; thereby 
saving expense t<> the companies in the matter of 
private Bill legislation and also the time of the 
House. ITio Bill Ava.s read a second time and com- 
niitt(*d to a Standing Comniitlee. — (Feb. 18.) 

Benzol Prices. 

Replying to Sir H. Brittain, Mr. Bridgeman said 
ho liad seen reports to the effect that some pur- 
chawr.H have been offering higher prices for crude 
be-nzol than tliose arranged by tho National Benlol 
Asirttwiation. 'The que.stion whether tho use of the 
f<>rm “ benzol ” a« a description of certain mixtures 
i.s a “ false trade description ” under the Mor- 
chaiidi.so Marks Act, 1887, is one for the courts and, 
» as at present advised, he was not prepared to 
recommend legislation on the point. — (Feb. 19.) 

, Silver Coinage Bill. 

Giving to the rise in the price of silver from under 
30tl. to about 88d. per ounce it is not possible to 
mint Britisih silver coins except at a loss, hence a 
Bill has been introdui'ed by the Chancellor of the 
Exchetpier to reduce the fineness of the silver fn>ni 
925 to 500, i.e., when the Bill has been pa.ssed, 
Britisih silver coins will contain 500 instead of 925 
I parts of silver per thousand. * 

* In an aildretw to tho Manchester Chamber of Comm we on 
I Feh. 20, Sir A. <5od<le« announced that the Government had deciaea 
I to grant £10,000 a year for five years for this purpose. 
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* • • REPORT. 

Repobt on thb Condition^ and Pbobpeots op [ 
Beitish Trade in Indu at thb Close op the f 
War. By H.M. Senior Trade Commissioner 
IN India and Ceylon. [Cmd. 442. 2*. net. i 
H.M. Stationery Oifice. 1919.] 

The aim of this report of 148 pages is to impress 
upon British manufacturersr and exporters the re- l 
cent far-reaching changes in the import trade of 
India, Many of these changes very considerably 
weaken the British position in the Indian market, 
and must be met by revised methods and organisa- , 
tion of trade. Th-i report embraces five parts: — 
Part I. surveys the present position. The Empire i 
as a whole during 1917 — 1918 increased its share 
in the overseas trade of India from 63 to 67 per 
cent, compared with the pre-war average; imports 
from the Hnited Kingdom fell by about 9 per cent. 

In 1913 textiles were imported from the [Ini ted ; 
Kingdom to the value of £*40,0(X),(XX), being 60 per ! 
cent, of the whole. The value of imported 
chemicals, drugs, etc., averaged R.s. 2, 12,73,000 
during tho years 1909 — 1914, Rs. 3, 50, 87,000 in 
1916-17, and Its. 4,30,10,000 during 1917-18 (rupee 
= l8. 4d.). For tho same periods mineral oil im- 
ports wore valued at Us.3,72,03,0(X), 118.4,43,93,000, 
and Ils.3,64,07,000 respectively. While importation 
from tho Central Powers has been eliminated, 
Japan and America have enormously increased 
their shipments to India. German trade with 
India wa.s based largely upon tho German pasition 
in the hides trade^ large establishments being 
maintained chiefly on the profits derived from ex- 
port trade in hides. It is remarked that in tho 
Indian market cheapness and outside appearance 
are far more imporlunt than quality. Goods should 
be quoted c.i.f. Indian port and not f.o.b. The re- 
quirements of India demand mini: to attention. It : 
is anticipated that tho United Kingdom wull bo 
able shortly to supply the whole of India’s require- 
ments in tho matter of dyes. In 1913 American 
shipments to India were valued at about £3,000,000 
(of which 50 per cent, consisted of mineral oils), 
and in 1917—1918 at £7, 876, 0(H). Japan occupies 
second place in India’s import and export trade. 
Her shipments to India were valued at over i 
£22,(K>0,(i00 during 1918-19 compared with 
£51,000,000 worth from tho U.K. Before tho war 
Japan’s share of India’s import and export trade 
was 2i per cent, and 7\ per cent, respectively. ; 
Japanese houses are now prominent as distributers ! 
of imports in India. A patriotic combination of ' 
Japanese interests oix^ratcs favourably in further- ' 
ing trade in the country and should be emulated by , 
British firms. An ora of industrial expansion is : 
dawning for India, and there will presently be great | 
scope for British capitalists and industrialists to • 
e^yct works in India. Preference is already shown j 
for goods mad(5 in the country. There is not the : 
same intensity of fcc4ing agauist former enemy ; 
States as there is among the Allies, and cheapness : 
alone decides whether British, American, or 
German goods secure tho market. 

An appendix to Part I. detail.s the value of trade- 
in various materials with the U.K., Germany, 
Austria-Hungary, the U.iS.A., and Japan for the 
period 1913 — 1919. , 

Part II, examines in detail changes in tho 
character, volume, and origin of Indian imports 
during the years of war. Imports of cotton yarns 
from tho U.K. decreased from 37,836,092 lb., valued 
at £2,378,346 in 1913—1914 to 9,611,627 Ib., valued 
at £2,238,057 in 1918 — 1919. During the same 
period imports of this material from Japan in- , 
creased fr.om 1,000,260 lb., valued at £92,771 to j 
Ib., valued at £3,652,767. The output j 
of the Indian mills was practically stationary at j 
about 40,000,000 Ib., valued at about £650,000,000. 


Prior to the war the UJSI* supplied about 60 per 
cent, of India’s requirements of iron and Steel ; in 
1917 the share was about 61 per cent., and that of 
the U.S.A. about 41 per cent.* The following table 
shows the imports of chemicals, excluding chemical 
® manures and medicines, during the vrar : — 


Source. 

1913- 

1 1914- 

1916- 

1916- 

1917- 


1914. 

j 1916. 

1916. 

1917. 

1918. 


1 £ i 

1 ^ 

£ 

£ 

* £ 

United Kingdom 

505,271 

656,851 

799,260 

868,827 

1,219,976 

Uormany.. 

84,072 

37,276 

0,566 

182 

>— 

Italy 

36,112 

36,721 

44,570 

70,121 

6,775 

Japan 

10,110 

15,166 

63,210 

215,772 

871,078 

United States . . 

1 1,862 

10,641 

28,098 

66.589 

195,595 

Total for all coun- 


1 




tries . . 

676,606 

083,361 

972,420 

1 1 

1,251,322 

1,815,004 


The total imports of acids have declined from 
78,435 cwt. in 1913—1914 to 6,876 cwt. in 1917— 
1918, due principally to tho manufacture of sul- 
phuric acid in tho country. Imports of bleaching 
material have increased from 75,628 cwt. to 100,236 
cwt., the supplies c being now derived principally 
from Japan, and imported soda compounds nave 
ri.scn from 662,962 cwt. to 1,012,649 cwt. The U.K. 
haa well maintained its position in this trade. 
Sulphur imports have increased from 126,641 cwt. 
to 195,69^, cwt., Japan supplying 95 per cent, of 
India’s requirements. Imports of calcium carbide 
have fallen from 10(H) tons to 640 tons per annum, 
of which 37 tons only is derived from the United 
Kingdou], Imports of potassium compounds have 
fallen from 728pton8 to 384 tons, the British share 
falling to one-third of the pre-war amount. Im- 
ports of disinfectants increa.sed from 1,270 tons, 
valued at £26,394 in 1913-14 to 1,670 tons, valued 
at .i}67,415 in 1917-18. The total imports of drugs 
and medicines (excluding chemicals and narcotics) 
advanced from £780,490 to £889,210, but shipments 
from the U.K. receded from £401,000 to £.%4,000. 
The total imports of dyeing and tanning materials 
fell from £943,(HH) worth in 1913 — 1914 to one- 
third of that figure in 1915—1916, but rose to 
£941,000 in 1917-18, and to £1,060,000 in 1918-19. 
The following table shows the total importation of 
coal-tar dyes (almost entirely alizarines and 
anilines) ; — 

CJountrlea Quantities. Value, 

of con- ; , — 


sigument. 

1916- 1017- 1918- ! 1916- 
1917. 1918. 1919. 1917. 

1917- 

1918. 

1 1918- 
1 1019. 

United 
Kingdom 
SwiUerl’nd 
U. States 
Other 
countries 

Ib. ib. ib. £ 

i 010,436 1,680,200 2,097,907 160,241 
41,713 49,035 1B2,763| 12,562 

^372,364 385,614 875,8381268,938 

60,038 122,317 48,817| 14.377 

£ 

365,278 

14.640 

247,777 

26,460 

£ 

362,016 

60,852 

337,104 

19,584 

Total . . 

1,074,641 2,137,106 3,774^916 436,118 | 

652.050 

779,666 


Japanese competition is becoming serious in Ihe 
paint trade, particularly in white and red lead; but 
the Boap import trade is almost exclusively in 
British hands, Jk3.5,068 cwt. of the 351,944 cwt. of 
soap imported in 1917-18 being derived from the 
U.K. The only serious competitor is Japan, which 
supplies toilet soaps. In tanned or dressed hides 
and skins the British Empire holds a very strong 
position, and in unwrought leather the U.K. sup- 
plied in 1917-18 68 per cent., Australia 46 per cent., 
and the U.H.A. 10 per cent, of the imports. India’s 
nornial imports of gloss and glassware are valued 
at £1,250,000, composed principally of cheap 
bangles. Tho U.K. occupies a most favourable posff 
tion in regard to polishes, principally those used in 
the leather and metal trades. Tno imports of coal, 
coke, and patent fuel fell from 659,190 tons in 
1913-1914 to 24,789 tons in 1917—1918. Of the 
total imports of mineral oils, valued at £^,228 in 
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if I® iHS!!5'2’,2f *»• £128, 0S8 and 

^ £8^2,618 jHhe British share siiould be 

iiicro& 80 ci« 

yrtth methods of representation, 
and distribution in India. A complete overhaul oj 
our agency and selling methods in India is imperil 
tive. More and more reliance must be placed on 
merchants own distributing organisations in the 
country rather than upon the local mercantile 
agents. The subject is dealt with by individual 
reference to the principal trades. Few suggestions 
can be offered in regard to the heavy chemical 
trade. British manufacturers of dyes are recom- 
mended to follow the German system of sales: 
offices and laboratories should be opened in Bombay, 
and depots and Indian agencies establisheJ 
throughout the market. 

Part IV. recounts the development of Indian in- 
dustries and its significance, reference being made 
to the Indian Munitions Board, methods of 
Government assistance of industry, availability of 
capital, labour conditions and wages, and similar 
topics. A mountain range ,of iron ore has re- 
cently ^n discovered in Singbhum (Orissa). An 
appendix details the prodin-tion of metals in India 
for 1901, 1905, and 1908 to 1918. Although the 
import trade in several articles is bound to decline, 
the general volume of our trade with India will 
probably increase. • 

Part V. deals with the prospects for the sale of 
Canadian produce and manufactures in India, more 
especially lumber, canned goods, etc. The early i 
dispatch of a commercial mission to the‘ country is 
strongly urged. The report includes a map of India ' 
on the scale of 64 miles to the inch, showing rail- 
ways open and under construction on March 31, : 
1918. 1% 


COMPANY NEWS. 


GAS LIGHT AND COKK CO.o 
At the ordinary general mooting, held in London 
on February 6, Mr. D. Milne Watson, the governor 
of the company, said that the last year was a record 
one .so far as the output of gas (30,509,000 cub. ft.) 
^d income (about £9,850,080) were concerned. 
The increased business docs not benefit the share- 
holders, as the dividend is fixed at 3 per cent, per 
annum^ ,tho same as the previous year. After pav- 
ing this dividend a balance of £323,971 will be 
carried forward, showing a decrease cf £56,773 on 
the previous year. The cost of transponting the 
•coal in the company’s own colliers during the last 
■six months averagecj only Os. 6d. per ton of coal 
carried (inclusive), while owners are asking 
freights of 12 h. 9d. for large and 17s. for small boats 
-on the open market. The price of gas was in- 
creased in October last to 48. 8d., owing to the rise 
•of 6s. per ton in the cost of coal, but this price, 
high as it seems, represents only an increase of 
87 per „cent. over the pre-war price, whereas the* , 
■chief costs have increased much more, e.g., coal 
116%, oil, 340%, freights 525%, and wages 1 45 % . 
The recent reduction of 10s. per ton in the price of i 
• coal used to manufacture gii.^ for domestic con- 
sumption' has enabled the company to make a : 
rebate of 7id. per 1 ,000 cub.. ft. It should bo noted , 
that though soiffe 90 per cent, of the consumers use j 
gas for domestic and 10 per cent, for indu.strial i 
purposes, , yet this ditfereiitiation in the price of | 
coal has the result that the sliding scale principle, i 
which was based on the price of the gas supplied tp i 
th^ consumers as a general body, is now apparently ! 
regulated by the price nominally charged to 10 per i 
cent, of the consumers, t.e., to the industrial gas I 


urers. Th^ the sliding scale principle has bsen 
virtually abandoned ; it is now of the utmost im- 
portance to the gas industry that the sliding scales 
o^ maximum pricet* should be revised. In spite of 
the temporanr relief afforded by the Temporary In- 
creases of Charges Act of 1918, which enabM the 
company to distribute a dividend of 3 per cent., 
position of the company has been 
steadily deteriorating. A de' utation has recently 
waited upon the President of the Board of Trade 
to remind him of thd promise, made in 1918, that, 
after the war, the sliding scale would bo revised. 
As a result the Government has promised to intro- 
duce a public bill during the coming session to- deal 
with the financial position of the gas industry. 


I SOUTH METROPOLITAN GAS CO. 

1 Dr. Charles Carpenter, chairman of the com- 
; pany, addressing the ordinary half-yearly meeting 
: on lebniary 11, said that one of the greatest diffi- 
i the business was the ever-growing cost of 

I labour. Taking tho direct increases alone, the 
' A advanced by £1,000,000 per annum. 

^ Although the extended use of labour-saving devic*es 
; and tho sympathetic attitude of the employees 
: w<iro an aid to efficiency, they did not, and would 
nut, balance the increasc'd cost of labour. The ap- 
lication of the method of purifying coal gas from 
carbon bisulphide, which was worked out in 1913 
.oi'f •Ui®}'*’ 737;. 1915, 9 J. Gm Lighting, 1914, 
-’j I remain in abeyanw; during the war 
period, but the scheme would shortly be introduced 
in a simpler and more economioal form than origin- 
al/ much importance should not be 

attached to the gratifying increase in the sales of 
gas, us the delivery of solid fuel has of late been ' 
very restricted and irregular. 

An extraordinary gencTnl nu'etiiig followed at 
which the Bill promoted by the company, now 
before Parliament, was considered and approved. 
Jhe main object of the Bill i.s to enable tho company 

® 1919 , 

4U7r, 414 r), and it also includes provisions for 
enabling profits to be allocated on a now basis, viz. 
after payment of tho iiuthorised devidend, three- 
fourths of tho surplus to bo allocated to reducing 
the price of gas to consumers, and one-fourth to he 
applied e<jually to increase the dividend to stock- 
holders and to give tho employees a co-partnership 
bonus. It is also proposed to alter certain details 
of the existing scheme for tho election of repre- 
sentatives of tho employees upon the board of 
management. 


Brunner, Mond and Castner-Kellner Fusion. 
— 'Jhe proposed exchange of shares between these 
companies has been ratified, over 85 per cent, of 
the share interests in tho Castner-Kellner Co. (ex- 
clusive of tho 250,000 ordinary shares alreadyvheid 
by Brunner, Mond and Co.) having approved of 
the offer (this J., 1920, 21 r). Tho basis of ex- 
change 18 two £1 ordinary Brunner, Mond shares 
lor one £1 ordinary share in the Castner-Kellner 
Co. 


OfFICIAL TRADE INTELLIGENCE. 

{From the Hoard of Trade Journul for Fehrvafy 12 
and 19.) 

OPENINGS FOR BRITISH TRADE. 

The following inquiries have been received at the 
Depairtment of Overseas Trade (Development and 
35, Old Queen Street, London, 
8.W. 1, from firms, agents or individuals who desire 
to represent U.K. mtanufacturers or experters of 
tn© goods specified . British firms may obtain the 



REVIKW. 


82 B 


(Feb. 28, im. 


names ami addreijses of the persons or firms referred 
to by applying to the Department and quoting the 
specific i^erejic5e number. « , 


Locality of 
flm or agent. 


Auatralia 


do. A New Zealand 
British India 
do. & Persian Gulf 
Canada 


Egypt 

do. Palestine, Syria 


Malta 

New Zealan<l 
Belgium 


Bulgaria 


do. & Turkey 
Ciccho-Slovakla 
Franco 


Greece 

Italy. 


do. A Latin Amer. 
Switaerland 


Turkey 

UnHed States 
Argentina . . 

Chile 

Cuba 

Panama Bepublic . . 


MATfiKIALS. 


ChenUcais, dyes, essential oils, 
tartaric acid, tartar, waxes . . 
Glass i)apcr, pt^^chment., wax 

paper 

Proprietary articles in the paint. 
Ink, boot polish, soap, candle, 

r ijH'r and rublj<;r trades 
. grf'aso, twlno 
Oheniicals. dyes . . 

Ollrft'n’s stores, ix'rfumei y 
Castllo soaj) . . 

Fuller’s earth products 
Oleic acid for soap manufacture 
No. 3 castor oil. vegetable oils, 
for soap making 

Glass, china, ahiruiulum, leather. 
Ink, printing paper 
Soap, wab'r paint, lluseed oil. 
mineral oil, turpentine, glass, 
paper. leatluT, hUm'I . . 

Leather 

Druggists’ siindrks . . . . 

Paint, varnlslj, asbestos, rubl)er 
Oil-seeds aud eake, rubber, wax, 
lard, gums, tunning materials 
Sheet Iron, tin, caustic soda, 
sodium biearbonate, chemicals, 

drugs 

1 Drugs 

; Manila and .sisal twines.. 
Petroleum, lubricating oils, motor 
spirit . . .... . . 

Chemical manures . . . . i 

Tinplate 1 

Soap, tinplate, iron sheets 
Chondc^ls used In manufacture 
of .‘■oip, gloss, paper, dyes; 
perfunies and cssoua's 

Printing Inks 

Chemicals, etc 

Oils. faUi. groiise. chemicals, drugs 
Chemicals, lubricants, dyes, oils, ; 

wax, leather, disinfectants . . 
Sugar, crude rubl>er, certain 
motals, technical linseed, coco- : 
nut. palm-kernel and ground 

nut oils 

Matches ' 

Heavy Chendcals 

Window glass ! 

Drugs, medicines . . . . i 

Candles, soap, bottles. Ink powder, : 

glass, pottery 

Glass, china, earthenware, paiwr 


Bcferencc 

number. 


1 «(> 

18i> 

233 


t 

t 

240 


197a 

10 « 

195 

201 

204 


243 
243a 

244 

2(t7 

209 

246 

211 ) 


213 

248 

260 

217 


269 

218 

226 

226A 

262 

264 

229 


' maietriak, candl<os, manufactures of wax, ao^/p and 
I other manufacturcB of fat, bil or wax (except night 
tapers of waxed thread), ohemioal and pharmaoeu- 
/ical producte, colours and <Jyes is prohibited, 
ax<iept under licence. 

(fveece . — The import of alcohol and nlcOiiolic 
beverages (except in bottle) is prohibited until 
December III. 

Hungary . — Among the articb« exempted from 
import licence* arc fish oil, seal oil, palm oil, tallow, 
palrnkcrnel oil, coconut oil, vegetable wax, stearin, 
palmitin, oleic acid, cerosine, vaseline, lanoline, 
axle grease, technical oils and fats (with some 
exceptions), celluloid^ galalith, certain ores, 
gypsum, whitf‘ chalk, lime, emery, colours, asbestos, 
cement, cryolite, talc, magnesite, felspar, kaolin, 
clay, slate, graphite, natural phosphates, camphor, 
dyeing and tanning materials, tar (except lignite 
and whist tar), pitih, rosin, hitumen, osphaJt, tur- 
pentine, gums, coal-tar oils, certain vegetable fibres, 
paper, rubber, giitta-porcha, hides, calf leatW, 
timber, cork, certain kinds of glass and glassware, 
pottery, certain inlinufactures of iron, many 
toiriinon metals, scientifie insirument.s, many 
chemicals, tar dyes, lac varnishes, candles, common 
soap, matches, fertilisers, and glue stcKsk. 

Mexico . — Kecent customs decisions affect 

glycerin, and cotton sec'cl. 

Netherhiiuls . — The export prohibition on leather 
has l>een removed and that on certain classes of 
pa()er re-imiK>sed. 

New Zealand . — The import of good.s manufac- 
tured or prcxluccH^ in any place which on August 4, 
1914, was situaUnl in Germany, Austria-Hungary, 
Turkey or Jlulguria, is prohbiti^ save with the 
conseat of the Minister of Gnstoins. Alsace- 
Jjorraine. is exempted from this Order-in-Counci'I. 

Nigeria. — Tlu* export duties on palm kernels and 
on palrnkcrnel tnl are, respectively, £2 and £3 per 
ton. 

reru . — The export’ of unginned cotton, cotVort 
swd and cottonswd 6ako is pro-liibitod except under 
liccmco. 

*S'pu/n. — The customs duty on kerosene has been 
increased to 10 pesi^tas per 100 kilo*. 

Turkey . — The custoan.s regime and import and 
export restictious applying to territories of the 
former Ottoman Empire are given in the issue for 
February 19. 


• Tho High Cotamtoaionor for Canada, 19, Victoria Street, London, 
B.W. 1. , ^ 

t The Canadian Government Trade CommiKsloncr, 73, Basinghall 
Street, London, E.C, 2. 

Market SouaiiT. 

A firm ill Australia wishes to get into touch with 
U.K. importers ot vacea gum and eucalyptus oil. 
[1H7.] 

» TARIFF. CUSTOMS. EXCISE. 

Australia . — Importation of goods from Czecho- 
slovakia and other States formerly under the juris- 
diction of Austria, as well as eximrtti thereto, will 
be allowed. 

Bdgium . — Tlio cxi)ort of linseed c^ake is no longer 
fiubiect to licenc-e, 

Egypt . — Tho import of sugar is prohibited, 
except under licomre, until January 31, 1921. ^ 

France . — The reduced rates of import duty on 
certain kinds of paper and on cellulose pulp remain 
in force until June 30. 

France and Algeria . — Tlio “ cxM^fficients of 
increaao ” on certain kinds of iron and cardboard 
have been reduced, and coefficients have been fixed 
for bricks and other fireproof products, crucibles 
and wares of graphite, and imitation silk. 

France {New Caledonia ).— export duty of 
6 per cent, ad valorem on hides, skins, copra and 
mother-of-pearl shells continnee until December 31. 

Germany. — The export of candle-making 


GOVERNMENT ORDERS AND NOTICES. 


EXPORT PROHIBITIONS. 

The Board of Trade (Liqpnsing Section) has 
announced tho removal from List A of Prohibited 
Exports of Iinsee<l cake and meal (as from Feb- 
ruary 19); and nhso that Privy Council licences, 
granted before January 1, 192(1, for the export of 
“ all coal-tar products, excluding finished dyestuffs, 
but including aniline oil and salts,” are revoked as 
Trorn February 21, 1920. ^ 

Industrial Explosives. — If?eland has been added 
to tho list of (X)un tries to which industrial explo- 
sives and certain arms a/nd niunition<} may be 
exported under the Open General Licenoegranted 
in January last (thifcj J., 1920, 41 r). ‘The pro- 
hibited arenas, exportation to which requires a 
Specific Export Lii^nce, include (1) the wlwle of 
Afrhui except Algeria, Libya and the Union of 
South Afric4i, together with adjacent islands, 
(2) Transcaucasia, Persia. Gwadar, the Arabian 
Peninsula, and former Turkish Posseesions in Asia, 
and (3) a maritime zone including the Red Sea, the 
Gulf of Aden, the Persian Gulf, and the Sea of 
Oman. 
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TRADE NOTES, 

BRITISH. ,* 

Nigeria in 1917. — Tile total value of the exporte 
froii^ Nigeria in 1917, exclusive of specie, was 
£8,602,486, and was higher than*' in any previous 
year in tlie history of tho colony. The exports in- 
cluded rubber (878,281 lb.), tin ore (9,9^ tons), 
palm oil (74,619 tons), pairn kernels (185,998 tons), 
and groundnuts (50,354 ton.s). 

Sixty-six tin mining companies continued 
operations during tho year, their nominal capital 
being £5,717,407 and their working capital 
£2,678,858. Gold mining operations were con- 
tinued near Minna, in the Niger Province, and 
2,865.7 oz. of gold, all alluvial, was won. Tho 
general development of the Udi Colliery has been 
very rapid, 83,405 tons of coal being mined. 

The Director of Agriculture rcporte<l that great 
developments are possible in the cultivation of 
maize, cotton and groundnuts; maize and ground- 
nut seed wore distributed as ah initial step towards 
tho end of tho year. 

The souBon was a fair one for most crops except 
cotton, which was a serious failure. With tho ex- 
ception of groundnuts and palm produce, crops for 
export were restricted by the shortage of shipping 
facilities. 

The rubber market was not active, but satisfac- 
tory prices were obtained. The methods of getting 
the rubber uro wasteful, and tho indusb?y is barely 
profitable. Rubber tapping was^gain carried out 
at tho Government agricultural stations at Calabar 
and Agego Para with a view to thinning out these 
plantations. The cultivation of tho sugar, cane ' 
makes progress on native plantations, approxi- ■ 
mately 150 acres being under cultivation. — {Col. | 
liep.-rAnn., No. 1008, Nov., 1919.) ; 

AsbantI in 1918. — Exports from Ashanti in 1918 
wei’e valued at £1,292,736 as compared with 1 
£1,378,706 in 1917, and incliilod gold (£421,736), : 
coQoa (£360,000), kola (£360,000), rubber (£36,000), ' 
and hides and skins (£20,000). Trade in general 
decreased owing to low prices occasioned ly a lack 
of shipping facilities and by war restrictions. Tho 
price of rubber was disappointing, tho market ; 
declining steadily throughout the year. Tho : 

amount of gold produced during the year was 
99,278.85 oz., rained at £421,736, as compared with 
116,456.36 oz., valued at £494;706 Ms., in 1917. — 
{Col. Hep.— Ann., No. 1012, J)cc., 1919.) 

FOREIGN. ! 

Calcium Carbide Importatioa into China. — The : 

Canadian Government Trade Comiiussioner at 
Shanghai slates that the importation of calcium ! 
carbide into China is probably about 300 tons per 
annum, some 250 tons of this being imported by ' 
ono firm for use in acetylene-gas welding. Scarcely | 
any calcium carbide is used for lighting purposes ; 
in China. — {Bull. Dept. Trade and Comm., Canada, ; 
Deo. 29, 1919.) I 

Graphite Situation in Madagascar. — The demand for ; 
graphite has decreased considerably, and most of*l 
the small miiie.s have been compelled to shut down. ' 
The larger undertakings are working on a reduced j 
scale, and )n order to meet present competition are i 
producing higher grade material. The average , 

grade pr<?duccd in 1917 was 80 — 82 i)er cent. I 
carbon ; to-day considerable quantities of 90 per j 
cent., and even higher, material are being mar- 
keted. It is estimated that the 1919 production 
will be about 6,000 tons, while a reliable authority 
places the total stocks in the country at 25,000 tons. 
The average price in July was 560 francs per metriCj 
ton for 90 per cent, quality. The prospects are 
not at all favourable, as the lar^t buyer of Mada- 
gascar flake has recently oanoelled its contrasts. — 
{U.3. Com. Hep., Nov. 21, 1919.) 


j OBITUARY. 

j CHARLKS KDWAKD GROVES, 

j By tho death of Mr. C. E. Groves this Society 
loses one of its original members. Groves was born 
I at Highgate in 1841, and was educated at Brixton 
i College and under Hofmann a j the Royal College of 
I Chemistry. For many years he was lecturer in 
j Chemistry at Guy’s I'lospital, retiring in 1901. He 
I took an active part in founding tho Institute of 
1 Chemistry, waa secretary thereof until 1892, and 
j vice-president from 1892 to 1895. Twicio he served 
I on tho council of the Chemical Society, once as 
i vice-president, and wa.s editor tho Journal from 
j 1884 to 1899. He also edited Calvert’s “ Dyeing 
1 and Calico Frinting, two volumes of Chemical 
Te(4inology, two volumes of Miller’s Chemistry, 

I and two voluince of Fresoniiis’s Analysis, In these 
capacities his knowledge of sev^cral languages stood 
him ill good stead. 

Most of his research work was carried out in 
•onjunction with Dr. J. Stenhouse, and dealt with 
organic substances; iiapbthol, orcinol, gardenin, 
berberine, erythrin, rocellinin, and Icacin ail en- 
gaged his attention. Ho cxhibiteil specimens of 
original substances at the Franco-British Exhibi- 
tion in 1908. Chemists owe much to Groves for his 
introduction of what is now an indispensable article 
in every laboratory, the indiurubber cork; he also 
originated the gla$s Liebig condoiiBer. He gained 
his F.R.8. in 1883, and was a regular attendant at 
tho meetings as well as at those of other scientific 
societies. Ho was consulting chemist to the Thames 
Conservancy for over twenty years, retiring in 11)09. 
For a few years longer ho was able to maintain his ^ 
inU^rest in scientific work and progress, but failing 
health finally necessitated complete retirement, 
and he died on February 1, at hia homo at Ken- 
iiingtoii. Apart from his technical attainmejuts, 
Mr. Groves was a man of marked literary ability 
and great personal charm. 

Hhkbeet F. Stephenson. 

With deep regret wo record tho death, on 
February 17, of Prof. J. Emerson Reynolds, who 
served as president of this Society in 1891 — 1892. 


REVIEW. 

Ions, Elkctiions, and Ionising Radiations. By 
J. A. CiiowTHKii. Pp. i;i.-f276. (London: 
Edward Arnold. 1919.) Price \2s. 6a. net, 
Tho older philosophy taught that an impassable 
gulf wjvs fixed between the realm of physics and 
that of chemistry. A physical change was defined 
ill the text-books of some twenty years ago M a 
change in which the nioleoulo of the subetanoes in- 
volved remained intact. In contradistinction, any 
change accompanied by the production of new 
atomic groupings was described as a chemical 
change. Modern philosophy teaches that physics 
and chemistry merge into one another, the gulf pre- 
viously assumed to exist being bridged by the re- 
cognition of physical chemistry as a transition su^ 
jeet. Tho reviewer would go further and contend 
that chemistry and physics are one and indivisible. 
Physical chemistry is not a kind of “ No man’s 
land,” but rather an ” Everyman’s land ” — to 
chemist and physicist impartially. The work under 
review illustrates this contention. Physical 
chemistry, as taught to chemists, is generally re- 
garded as possessing a chemical bias. Nevertheless, 
the tranfornrations mainly considered in such treat- 
ment are such as involve no destruction of the 
molecule. Hie newer physical chemistry — that of 
the electron — would, wo think, be regarded as 

B 
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physical “chemiglry with a physical bias; but, 
curiouily, it is concerned entirely with atomic and 
sub-atomic disintegrations. * ^ » 

The work under review is offered by the author 
M an attempt to supply the 'student enk*ring upon 
the study ol the “new Physics,” with “the same 
help and guidance which is already provided for him 
in other branches o<f physics by numerous text- 
books, elementary and advanced.” The work is 
not intended to be cither a “^popular ” exposition 
^ u ^1 *^^^^^** compendious synopsis of tho 

o 1 Tho author’s previous book, 

Alolecular Physics,” and his dislingiiishod contri- 
butions to the growth of tlio subject, afford suflicii'nt 
guarantee of his abKity to undertake tho task. It 
can at oni'c be said that tlic autluir lias succeeded 
to a very considerable flegroo in pres(oiting a concise 
and clear account of the divc'rso phenomena con- 
tained in tlio classic works on the subject. The t<>xt 
embraces sixteen chapters, and among the suhjjxts 
treated are the phcnnnicna attcjidant upon tho 
passage of a ciirrimt throngli an ionisiNl gas, tlio 
characteristic properties of the gns<>ous ions, ionisa- 
tion by collision, cathodi^, positive and X-rays, 
photo-cIcctricity, l adio-acti vc changis, the electron 
theory of matter and allied subjects. The author 
starts out with the laudable inteutioii of em- 
‘ phasising the underlying physical principles at the 
expense of mathematical triuitmcnt of the suhj(H‘t, 
wherever possible. In spite of this intention, the 
reviewer is left with the impression tliat the useful- 
ness of tho work would he very considerably I'x- 
tonded if it were found possible to curtail further 
tho mathematical trcatimuit, additional experi- 
mental details being sulvstitute<l therefor, 
c A careful perusal of tlio work tempts the writer 
to offer the following ns amongst a number of minor 
points which should receive atteikion when tho 
issue of a second edition of the work 's being con- 
sidered. It is incorrect to slate, as on page 4, 

“ the ions were thus renderc<I visible . , . Tlie 
reader is left with the impression that tho ions 
themselves are made visible. On page 10, lino 11, 
the (Mirrent should l>o 0*3x10 ” amperes, and not 
3*3x10” amperes as given. On the* same page, 

equation (1) should road 

minus sign is of no little importam c in another con- 
nexion. Tho introduction of A on fiagc 19 is a 
httlc obscuring, as siihsoipicntlv in the paragranh 
It IS not used. Incidentally, it may he remarked 
that this symbol A is used in the work with the sepa- 
rate signiKcance of moan frt'o path, wave length 
and coH'thciont of alisorption— a literal Pooh Bah f 
mere apfiears to be some confusion of the symbols 
V and V in § 12. 'J’o speak of “complicated con- 
stants as on page 22, tempts one to enquire what 
a constant really is. The reproductions of Wil- 
son 8 photographs--Figs. 17 and 18-could bo con- 
sidel-ably improved. Occasional use is made of the 
expression ‘ sign of the point ” as on yiagc 70 when 
what 18 meant is the sign of the charge on the point. 

Fig 62 would be improved by drawing in the re- 
flect^ wave front. It is distinctly misleading to 

st^cturc as the exact analogue of the ordinary ^ 
diffraction grating. The contrast between the two , 

IS clearly seen from tho fact that no path difference ' 

19 introduced in the case of regular reflection from | 
the ordinary diffraction grating. Among a num- 
her of minor points, we consider that the numerous 
graphs illustrating the texts would be improvcKl if 
the significance and the .scales of ordinates and i 
absmssae were inserted in every case. Reference ' 
might aJw be made to the various sources whence I 
further details of the various researches might bo I 
derived. The concluding paragraph of the text i * 
leaves one witk the impression that the develop- I 
ment of the subject waits upon the further develop- 
ment of the quantum hypothesis before the prin- 


I ciples of the subject can definitely laid down 
I In the reviewer’s opinion this is not so. Th 
' fundamental principles can b^, and indeed hav< 
6een, stated in Schott’s “ Eloctromagnetic R^ia 
I rton,” without reference either to the quantun 
hypothesis or tho now “ popular ” Rostulat^ o: 
Relativity. Par5nthetically it may bo remarkec 
that it appears that a strict application of the Poe 
iulate of Relativity excludes the possibility of i 
mechanical explanation of the electron. 

Wherein consists the importance of the subjeci 
to the industrial chemist? Principally, thougl 
not entirely, in tho matter of fiituro supplies ol 
energy. However well the New York striker’! 
reply to the query as to tho strikers’ requirements, 
“ I don’t know what wo \\ant, but wo want it mighty 
bad and wo want it mighty quick,” may epitomise 
thing.s generally at present, the imniediaio and in- 
sistent <leinands of indii.strial ( heniistry can be stated 
with no little precision. Chemical industry nexxls an 
abundant and ron,so<juently cheap supply'of readily 
available energy. Atomic energy is certainly abun- 
dant, The total hoa’t emitted from, ono gram, of 
radium emanation (sex? pag(> 249) is 2*44x10'’ 
calories. Contrast with this ilie 3*8x10" calories of 
heal lilierated in the formation of one gram of 
water from its elements— the most energetic chemi- 
cal rcactioii'rknown. There are some— Sir Oliver 
Jaxlgo is among the propliet.s— who visualise a not 
\{*iy distant tuturo when atomic energy will bo 
available lor tho <'very(lay purposes of industry 
Others regard the tapping of these almost inox- 
haustible Hupplie.s as about as probable as the 
importation ol coal from tho moon. The future 
holds the solution. It can only bo said that pro- 
gro,SR tis being made, and that po.ssibly we are on 
the thro.sliold of big ili.scoveries. Chemical tech- 
nologists ncc*d to b<* abreast of these possibilities, 
aiKl tho present work i.s licartily recommended to 
such as p»)H.sess the necessary modicum of 
mathematical training. J. S. G. Thoma^. 


PUBLICATIONS RECEIVED. 

CnEMi.sTRy FOR Textii.e Stuuents. ] ii / Barker 
XoRTii, assialed hy Nouman Hi, and.' Vp. 379. 
i nmhndrie Trchnival Series. (Camhridqe' The 
University Presk. 1920.) Price. 'M)s. ‘ 

A Te:xt-Book or Quantitative Analysis. By A. C. 
C t’MMiNu (ind iS. A. Kay. Third edition 7’c- 
vised and enhnyed. Pp. 416. (London: 
Lurney und Jackson. 1920.) Price 12s. 6d. 

InK Mineralogy op the Rarer Metals. By E. 
Caiien o/id AV. O. WooTTON. Second edition’ 
revised by E. Cahen. Pp. 241). {London: 
C. Lnffin and Co. 1920.) Price 10.? 6d. 

I uiujcatioaNs of the TJnitei? States Bureau or 
Mi.nes. Department of the Interior. (Wash- 
tnyton: Covernment Printing Office. 1919.) 
BioGHAriiY OF Petroleum and Allied Sub- 
stances IN 1916. Bull. 165. By E. H. 
Burroughs. 

Bfcovfrv ok Zinc fhoji J.ow Orabe and Com- 
rr.Ex Ores IMl . 1G8. Hy ». A. LVon and 
(L ( . Pal. don. 

Illinois Mining Statutes Annotated* BuU.l6i). 
By J. W. Thompson. 

Recent Devklop.ments in the Absorption Pro- 
cess lOR Reoovehtno Gasoline prom 
Natural Gas. Bull. 176. By AV. D. Dykkma. 

iHE DrCLINF AND ULTIMATE PRODUCT OP OlL 
Wells: with Notes on the Valuation of OH 
Iroperties Bull. 177. By C. H. Beal. 

, Petroleum In vestigations and Production of 
Helium. By van H. Manning. 

IHE Determination of Combustible Matter in 
Hilicatb and Carbonate Rooks. By A. C. 
Fieldner, W. a. Selvio and G. B. Taylob. 
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SOCIETY OF CHEMICAL INDUSTRY. 


COMMITTEES OF THE COUNCIL 


The Council of the Society recently approved a 
scheme which had lieen prepared by trie President, 
Mr. John Gray, for the appointment of a number 
of small standing committee's with the object of 
facilitating as much as possible the work of the 
Council, and with a view to providing an appro- 
priate series of such committees appointed annually 
to which matters requiring spc^cial consideration 
could be at once remitted. »Tlicso committees will 
report to the Council on all matters that are 
remitted to them, and they will also submit for the 
consideration of Council questions and recom- 
mendations bearing on the subjt'cts with which they 
are particularly concerned. Kach ^committee is 
empowered to appoint such sub-committees as may 
be thought desirable for the consideration of speci- 
fic subjects, and may co-opt a number of members 
of the Society whose spwial knowled^^ or experi- 
ence it may bo considered deeirivble to Lenefit by in 
connexion with any matter under discussion. The 
President and Hon. Treasurer are ex officio 
members of every committee, and the other mem- 
bers are as follows: — * 

Finance Committee. — Messrs. C. C. Carpenter 
(convenor), E. F. Armstrong, J. L, Baker, K. V. 
Evans, C. 8, Garland, H. Levinstein, R. Messel, 
"V^. F. Reid, and E. Thompson. 

General rurpo^ea Committee. — Messrs. S. Miall 
(convener), C. C. Carpenter) F. H. Carr, W. R. 
Hodgkinson, H, Louis, G, T. Morgan, L. Guy Rad- 
iliffe, A. Reoj^and E. Walls. 

Publications Committee. — Messrs. E. 'V. Evans 
(convenor), E. F. Armstrong, W. J. A. Butterfield, 
C. C. Carpenter, F. H. Carr, J. W. Hinchley, 
W. R. Hodgkinson, C. A, Keane, A. R. Ling, 
R. Messel, W. F. Reid, and E. Thompson. 

Transactions and .ibstra-tts Sub-Committee . — 
Messrs. .1. L. B.iker, E. R. Bolton, W. J. A. Butter- 
field, C. C. Carpenter, F. H. Carr, C. F. Cross, 
J. T. I^unn, E. V. Evans (chairman), J. W. Hinch- 
ley, W. R. Hodgkinson, E. Grant Hooper, C. A. 
Keane, A. R, Ling, H. Main, G.. T. Morgan, 
R. Messel, H. R. Proctor, W, J. Rees, W.- F. Reid, 
Watson Smith, L. T. Thorne, and W. G. Wagner. 

Review Sub-Committee. — Me^ssrs. E. F. Arm- 
strong, R. Brown, W. J. A. Butterfield, C. C. Car- 
penter, E. V. Evans, C. A. Keane (chairman), 
A. R. Ling, R. Messel, E. Thompson, and W. G. 
Wagner. 

Annual Reports Sub-Committee.- — Messrs. W. J. 
A. Butterfield, C. C. CarjieiiU^r, E. V. Evans 
(chairman), W. R. Hodgkinson, E. G. Hoopey, 
A. R. *Ling, and G. T. Morgan. 

Literary and libraries Committee. — Messrs. 
W. J. A. Butterfield (convener), P. P. Bedsoii, 
A, G. Bloxam, A. Holt, R. L. Mond, G. T. Morgan, 
H. Talbot, J. Walker, and L. P. Wilson. 

Government and Parliamentary Committee . — 
Messrs. W. F. Reid (convener), J. L. Baker, W. A. 
Bone, C. 8. Garland, A. R. Ling, W. McD. Mackey, 
8. Miall, A. Ree, and Sir Robt. Hadfield. 

Technical, Research and Allied Societies Com- 
mittee. — Messrs. C. A. Keane (convener). J. All^, 
P. P. Bedson, W. A. Bone, J. W. Cobb, J. W. 
Hinchley, A. Holt, D. S. Jerdan, H. Levinstein, 
H. Ixmis, F. R. O'Shaughnessy, and W. J. Rees. 

The Finance Committee was initiated about two 
years ago on the suggestion of Prof. H. Louis (who 


was then President) in order that matters of 
finance might bo considered and reported on before 
being brought under the consideration of the 
Council. Since its inception it has been under the 
chairman.ship of Dr. C. C. Carpenter, and tho work 
which it has done has been of great service to the 
Council, and has saved much time at Council 
meetings. "J'ho General Purposee Committee is at 
rtvsi'nt engaged on the revision of the Society’s 
y-laws, and has also under consideration a number 
of other matters of immediate importance to the 
members of the Society. 

The Publications Committee deals with general 
questions of policy relating to the Society’s publica- 
tions ; under it are three sub-committees, dealing 
respectively with tho Transactions and Abstracts, 
the Review and tlio Annual Reports. The Literary 
and Libraries Committee h.as at present under its 
care tho organisation of the Society’s books and 
periodicals, and also the very complete catalogue 
of chemical journals in the various libr^ariee 
throughout tho country which has been prepared 
by Dr. A. Holt, of Liverpool. The Government anrf 
Parliamentary Committee deals with Parliamentary 
Bills, Government Orders and similar matters. Th© 
Technical Research and Allied Societi^ Committee 
nominates for the approval of Council representa- 
tives of the Society on outside bodice ; it also deals 
with matters in which co-operation with allied 
societies is desirable, and with research work car- 
ried out under the auspices of th© Society. Finally, 
the Emergency Committee has been set up to deal 
with matters of extreme urgency; it consists of the 
conveners of tho above six committees, and is coc- 
vciukI by the General Secretary, 

Tho following have l>een appointed representa- 
tives of the Society on outside bodies : — 

FtHlornl Council for Pure and Applied Chemistry: 
the President, Dr. C. A. Keane and Dr. 8. Miall. 

N.ational Physical Laboratory (General Board) : 
Dr. E. F. Armstrong and Prof. F. G. Donnan. 

Conjoint Board of Scientific Societies: Dr. A. 
Holt and Dr. C. A. Keane. 

British Empire Sugar Research Association : 
Mr. A. R. Ling and Mr. J. W. Macdonald. 

Institute of Chemistry Standards Committee; 
Dr. A. Holt, Mr. A. R. Ling and Mr. W. G. 
Wagner. 

British Association Fuel Economy Committee: 
Mr. E, V. Evans. 

Industrial Alcohol Joint Committee: Dr. E. F. 
Armstrong and Mr. D. Lloyd Howard, 

The British Dye Industry Committee of th© 
British Science Guild:- Mr. E. V. Evans. ^ 

British Engineering Standards Association; — 
Aircraft Sub-Committee on Chemicals: Prof. W. A. 
Bono: Sub-Committee on Textiles: Mr. C. F. Croea; 
and Sub-Committee on Dopes: Mr. J. F. Briggs. 

The Imperial Mineral Resources Bureau: — 
Lead, Silver. Zinc and Cadmium Sub-Committee: 
Mr. H. M. Ridge. Aluminium, Magnesium, Po- 
tassium and Sodium Sub-Committee: Dr. R. Selig- 
man. Minor Metals Sub-Committee: Mr. W. 0. 
Wagner. Chemical Industries Sub-Committee: 8ir 
R. A. Hadfield, Bart. Publications and Libraries 
Subcommittee: Mr. W. J. A. Butterfield. Abs- 
tracts Sub-Committee: Prof. H. Louis and Mr. 
T. F. Burton. 
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ALCOHOL DENA'rURANTS.* • 

Sm J. J. DOBBIE. 

• Tho object of denaturing is to prevent duty-free 
spirit from being pvt to uses other than those 
authorised. For this purpose the spirit must 
rendered impotable, and be so* ear-marked that it 
can be readily identified when mixed, even in small 
proportion, with duty-paid alcohol. 

The following are the chief conditions which a 
denaturant should fulfil: — 

1. It should import a taste or smell sufficiently 
disagreeable to prevent th(f alcohol being 
drunk even after dilution, sweetening, or 
flavouring. 

2. It should not he. capable of Ixhng eliminated 
easily by fdtration, di.stillation or any other 
process which can be readily applied, or 
which is ordinarily used in manufacturing 
operations. 

fi. It should l>o capable of Ixu’ng easily and cer- 
tainly detected even when present only in 
minute quantities. 

^ 4. It should mix readily with the alcohol and 

produce a mixture of essentially the same 
properties as undenatured alcohol and cap- 
able of being iis(*d in the same way as unde- 
natured alcohol in manufacturing processes. 

5. Its cost should not materially add to tho 
price of denatured spirit as compared with 

, that of ordinary alcohol. 

« While many substances fulfil one or more of those 
conditions, no single substance has yet been dis- 
covered which fulfils them all satisf.^ctorily. The 
one which approaclies moat nearly to r perfect de- 
natiirant is crude methyl alcohol or wood naphtha, 
which is used by all Kuropean countrice, Canada , 
and other British Colonies. It has also been 
adopt^ by the United States as the result of an 
investigation by a Commission which visited and 
inquired into the denaturing .systems of the prin- 
cipal Europe's n countries. Jlii.ssia, Sweden, and | 
other countries have at dilferent times ollered ' 
large money prizes for the di.seovery of a cheaper : 
or more suitable general denaturant, but nothing ' 
has been suggested which would servo satisfactorily : 
as a substitute' for wo(h1 naphtha.! ' 

Wood naphtha only partially fulfils the first of ; 
the above conditions, experience having shown that 
its admixture vvith I'thyl alcohol even to the extent ; 
of 10 per cent, does not prevent tho alcohol being ' 
drunk. I 

On the other hand conditions 2 and 3 are effici- i 
©ntly fulfilled by wood napththa in virtue of the 1 
comparative case with which it can he detected i 
and •of tho difficulty of removing it except by j 
methods too cxp<msivo U) la; u.sed for illegal puri- 
fication. The presence of even a minute quantity i 
of wood naphtha enables the Revenue authorities to ■ 
follow tho denatured alcohol through all the rnanu- I 
facturing operations. ' 

The fourth and fifth conditions are mainly con- 
cerned with the suitability of tho denatured alcohol ' 
for use in manufacturing operations. i 

As regards the fourth condition, wood naphtha is i 
generally a suitable denaturant. It mixes easily 
with ordinary alcohol in all proportions, and the 
denatured alcohol is, for the great majority of 
purposes for whith it is employed, just as useful 
AS the undenatured alcohol. As a solvent for gums 

• Export drawn op for the Alcohol Motor Fuel Committee (see 
this J.. 1919, 250E). and published by permission of H.M. Petro- 

. teum Exeontlve. 

fThe spo^I committee appointed to Inquire Into the Prodac- 
tloa and Utll^tion of Power-Alcohol In Australia, having reported 
In favour of the use of the distillate obtained from coal Ur oil at 
a twaiwa^^ 170* 0. to ISO* 0. as a soluble denaturant. 
ex^iMQU with this material are now being made at the Govern- 
aunt UXtonAotj, 


and risins, in the preparation of varnishes, polishes, 
^ains, lacquers, paints, dyes, fats, and other similar 
sqbstances, in which over 76 pfer cent, of this spirit 
is used, tho denatured alcohol 'is quite. as efficient 
as undenatured alcohol. With a few exceptions '^ths 
i same may be said of all large manufacturing opera- 
j tioiiH in which alcohol is used. 

Wood naphtha does not quite satisfactorily fulfil 
I the fifth condition, inasmuch as it renders the de- 
I natured alcohol slightly more costly than the pure 
I alcohol. 

j During the years immediately preceding the war 
I w'ood naphtha cost nearly twice as much per gallon 
j as ordinary alcohol exclusive of tho duty. The price 
: of wood naphtha during these years varied from 
' 2s. 6d. to 3s. per bulk gallon at a nominal strength 
I of somewhat over 60 o.p. In the years 1912, 1913, 

! and 1914 tho prices wore more uniform, varying only 
' from 2s. 7d. to 2s. Od., and during the peiiod from 
. 1906 to March, 1915, the average price was 2s. 8d. 

; per gallon. • 

The tables overleaf give tho prices of alcohol, 
wood naphtha, industrial and mineralised methy- 
lated spirits ill London in the years stated, and the 
amounts by w hk li the cost of the latter spirits is 
inc reased by jjenaturing. 

It will be seen from these tables that the price 
of aleohol gradually rose from lOd. a proof gallon 
in 1906 to Is. 4d. in 1914. This was largely due 
to th<* fall i^ the price of yeast, which, from 8d. per 
pound or over in 1|^04, dropped to 3d. per pound in 
1913. 

It will also be observed that the price of industrial 
methylated spirit for the years 1907 to 1914 in- 
clusive* is les.s than that of pure alcohol. This is 
due principally to the fact that under the Revenue 
Act, 1906, mothylators receive a drawback of 3d. 
per proof gallon (equal to nearly 5d. per gallon at 
66 o.p.) on all alcohol used for making this kind«of 
denatured spirit. And since 1907 rebates amount- 
ing to about Id, per froof gallon or over have been 
given on all alcohol sold by the Spirit Association 
to the Methylators’ Association. The not cost of 
95 per (^nt. alcohol used in making industrial 
mothylati'd .spirit is thus about 6d. less than the 
price of pure spirit. 

Any manufacturer using this spirit can himself 
become a methylator, and would then obtain the 
Kovcmio draw'back of*3d. per proof gallon on all the 
alcohol he receivc<l, but it is doubtful if under pre- 
s<uit conditions it would pay him to do so unless he 
used at b'ast from 1500 to 2000 galls, annqally. 

While wood naphtha, a.s has already been pointed 
out, is an ov‘<?llent ear-marking substance, it does 
not impart a sufficiently nau.soous character to 
alcohol to render th(3 alcohol impotable, and on this 
account it i.s usually employed in conjunction with 
sovru: other denaturant, such ‘as mineral naphtha 
or pyridin, where the conditions under which the 
alcohol is to he u.sed do not admit of strict Revenue 
supervision. 

Tluis in nearly all countries denatured alcohol is 
dividfxl into two main classes : — 

• 1. Denatured alcohol for general use by the 

public for burning, cleansing, househbla, and 
minor manufacturing purposes. 

2. Denatured alcohol for manufacturing pur- 
poses on the large scale and for use generally 
where tho first variety is unsuitable^ 

1. Denatured ah’ohol for general use is commonly 
mixed with a larger percentage of wood naphthft 
than aleohol for manufacturing purposes, and in 
addition contains a very small quantity of some 
other substance to increase its nauseous character. 
^ is also often liglitly coloured with an aniline dye. 
In this country this alcohol, which is known as 
mineralised methylated spirit, contains 90 parts 
of ordinary alcohol and 10 parte of wood naphtha, 
with ^e addition of | of one per cent, of minerM 
naphtha and sufficient dye to give it a viplet tint. 
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Pr^tica^ the same mixture is used in French^ the 
United States, Canada and the other British 
Colonies. Such a mixture becomes milky on diliT- 
tion, and is so nau^veous that it is almost undrink- 
able even when sweetened or flavoured. 

It is possible, therefore, to allow this alcohol to 
Iw sold to the public in small quanties with very 
little Revenue supervision. Practically the only 
conditions are the possession by retailers of a licence 
costing lOs. annually, and the observance by them 
of some simple regulations as to the method by 
which their supplies of spirit are obtained. 

Under normal conditions this kind of methylated 
spirit can be obtained by anyono in quantities not 
exceeding 4 gallons at a time from oil merchants, 
grocers, or chemists as easily as petroleum, and 


posed on thd use of jthe spirit, and Revenue officers 
lAust be allowed lo visit all parts of the factory 
where the spirit is used, and to take samples of the 
spirit and products at any stage of the manufac- 
ture. 

Generally the Revenue regulations, together with 
frequent inspection and sampling by tSo Revenue 
officer and the ear-piarking of the spirit by wood 
naphtha, are relied on for prevention of any illegal 
use of this spirit by the manufacturer or his work- 
men. Manufacturing operations, which often in- 
, elude dilution, filtration, and redistillation, may 
! remove the nauseous character, but have practically 
i no effect on the methyl alcohot of tho wood naphtha. 
It is to bo obsdl-ved that tho regulations which are 
possible where tho use of denatured alcohol is con- 


l.~—Minerali»ed methylated spirit. 



Selling Price of Alcohol. 

Average price 

Increase in 

Cost per bulk 

Selling price 

Difference be- 

Difference be- 

Year. 

I'er proof 
gallon. 

Per bulk gal- 
lon at 00 o.p. 
91% alcohol. 

of wood naph- 
tha i)cr bulk 
gallon. 

coat of dena- 
tured spirit 
due to mixture 
with 10%wood 
naphtha. 

gall, of spirit 
denatured with 
10% of wood 
naphtha. 

of nihieralised 
methylated 
spirit (300 
galls, or over). 

tween columns 
3 and 7. 

tween cols. 

0 and 7. 

(1) ; 

(2) 

(3) 

(4) 

(6) 

(6) 

(7) 

(8) 

(9) 

1900 

lOcI. 

iB. 4d. \ 

• 

l-OOd. 

19. 5Ad. 

' Is. 7(1. 

+ 

3d. 

+ lid. 

1007 

11 pi. 

! la. 6Jd. ! 

2b. 8d. 

l-36d. 

Is. 7|fl. 

i Is. ftd. 

4- 

2i(l. 

+ Ud. 

1909 

l8. 2d. 

1 la. 10 Ad. ( 


0-90d. 

Is. 11 id. 

28. Id. 

+ 

2id. 

+ lid. 

1914 

la. 4d. 

2«. Ipl. ) 


0-64d. 

28. 2 Id. 

j 28. 7d. 

+ 

5id. 

+ 4id. 

1019 

48. 6d. 

78. 2Jd. 

Il8. fd. 

616d. 

78. 7id. 

1 98. fld. 

+ 28. Sid. 

+ 1*. lOid. 


A comparison of ('ulumiia 5, 8 and 9 shows that, for the earlier years, the total Increase of the cost of the methylated spirit 
over that of an ecjual quantity of undonatured duty-free alcohol was approximately equally divided between (1) the increase <^uo 
to the admixture with the wood naphtha, and (2) the exj^nse of inixln}<, storing, carriage and methylator's profit ^ven In Column 9. 

II . — Industrial methylated spirit. 
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' gallon. 


After allow- 
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denatured 

spirit (300 

4 and S 

7 and 8. 

i 

I 

Actual. 

ing for the 
drawback of 

bulk gallon. 

with 5% 
wood naphtha. 

with 5% 
wood naphtlui 

gallons or over). 




I 
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6d. per gal- 
lon from 
1907 <k after. 






1 

(1) ■ 

(2) 

(3) 

(4) 

(6) j 

(«) 

! (7) 

(8) 

(9 

(10) 

1900 

lUd. 

Is. 4 id. 

Is. 7(1. 

Is. 4id.*\ 

0-77d. 

1 Is. 51d. I 

Is. 6d. 

+ Ud. 

+ Id, 

+ Id. 

1907 1 

11 id. 

Is. 2d. 1 


0-90d. 

; Js. 3d. 

1 Is. 4d. 

+ 2d. 

1909 

iB, 2d. 

Is, Hid. 

Is, ofd. r 

2». 8d. 1 

0-68d. 

la. 7d. 

Is. 9d. 

i + 2ld. 

+ 2d. 

1914 ^ 

la. 4d. 

29, 2id. 

Is. 9id. ) 


0-52d. 

1 Is. lOd. 

28. 2d. 

+ 4ld. 

+ 4d; 

1919 

48. 6d. j 

Ts. 52d. 

7«. 02d. 

lls. (kl. 

200d. 

1 73. Sid. 

Ss. 7d. 

1 +18. 6id. 

+ l8. Sidj 

The figures In tbluinn 9 give the not increased cost of Industrial methylated spirit over the cost of an equal quantity of unde- 
natured alOThoI, after ajiowlug the drawback of .^d. per gallon paid by the Excise since 1907 on all spirit used for making 


this kind of denatured itlcoliol. Tho figures In column 10 give tho amount cliarged by the methylators for mixing, storing, carriage, 
and profit. ’ 

• No drawback. 


anyone can obtain larger quantities by special per- j 
mission of the Revenue Authorities. 

2, The denatured alcohol in general use in this I 
country for manufacturing purposes is known an 1 
“ indusirial methylated spirit,” It contains 95 | 
parts of alcohol and five parts of wood naphtha. | 
This mixture is not undrinkable when diluted, | 
sweetened or flavoured, and greater precautions i 
have to taken by the Revenue authorities to pre- 
vent its illegal use than are necjessary in tho case , 
of mineralis^ methylated spirit. ; 

In the first plaoe. any manufacturer who desires 
to use it must make application to the Board of 
Customs and Excise for permission, and must state 
clearly the purpose or purposes for which it is to j 
be UBM, and give general details of the methods df I 
manufacture to be employed. A bond must usually i 
he given providing monetary penalties against I 
breaches or the general and special conditioDS im- j 


fimxl to a particular set of premises would be in- 
applicable if the spirit could be obtained by any 
one and used anywhere. 

Tho proportion of wood naphtha used in different 
countries for denaturing varies considerably, and 
is related roughly to the amount of the Revenue tax 
or cjUity on the undenatured alcohol. 

Where the duty is high the admixture of very 
small quantities of more or less denatured alcohol 
with duty-paid alcohol will occasion a considerable 
loss to the Revenue. Thus with the duty at 308. 
per proof gallon, as in the United Kingdom at the 
present time, an admixture of less than 7 gallons 
of 95 per cent, industrial methylated spirit f^lO 
gallons proof spirit approximately) with 90 gallons 
df proof spirit would entail a Revenue loss of £16. 
This proportion of denatured alcohol would give 
less than 0'3 per cent, of methyl alcohol in the mix- 
ture, which approaches the limit at which the ear- 
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markhia substanoe can bo ^asilv and certainly 
detected. A mixture of only 3i gallons of industriW 
methylated spirit with 95 gallons of duty>paid spirit 
entails a Revenue loss of £7 lOs., which cannot be 
regarded as negligible. In this case the ear-marking 
substance is only present in the mixture to the 
extent of about 0*15 per cent., and the demonstra- 
tion of the presence of so small an amount to the 
satisfaction of a court of juAice is not an easy 
matter. 

In Germany, where the tax on alcohol is only 
about 38. per proof gallon, it is obvious that the 
Revenue is bettor protcotod by the smaller amounts 
of wood naphtha prescribed (1 per cent, and 2 per 
cent.) than the Revenue of this co^intry, with the 
tax of SOs., is by 5 per cent, and 10 per cent, of 
the same denaturant. Bf'sides, the manipulation 
and partial purification .of large quantities of de- 
natured alcohol under German conditions is a much 
more risky and costly proceeding than it would bo 
under British conditions. As a matter of fact, the 
only fraud the German Revenue authorities have 
to roar is the sale of denatured alcohol v’ery slightly 
purified and mixed with sweetening and flavouring 
matters, whereas in the United Kingdom extensive 
frauds have been carried out by mixing compara- 
tively small percentages of methylated spirit with 
duty-paid spirits. In one important case several 
thousand gallons of duty-paid spirit were found to 
have been mixed with from 3 to 10 per cent, of 
methylated spirit. ’ 


CORRESPONDENCE 


thp: uykstuff situatk^n. 

Sir, — The present outcry by, amongst others, the 
Manchester Chaml)or of Commerce, eompos^Hl 
largely of shippers and merchants, arises from the 
fact that they are not able to get all their dyeing 
requirements fulfilled; and they attribute this to 
the present control. The dyestufl quc.stion is a very 
eompli(!ated one and is understoofl by very few. 
The fact is, that at the pre^sent moment there is a 
M'orld shortage of the more important raw and inter- 
mediate materials for the manufacture of dyestuffs, 
and until the supply is increas(*d there will be a 
world shortage of dyes. No alteration in the method 
of protection of the industry in this country will 
affect this fact. Owing to shortage of coal, labour, 
and important raw materials, Germany is not in a. 
position to manufacture on a large scale. Her out- 
put at this moment does not reach 20 per cent, of 
her pre-war production. The Allies lay claim to 
60 per cent, of her stocks, and tc 25 p€‘r cent, of her 
prediction, and such ns remain.s is largely mort- 
gaged ahead to neutrals. 

The coal of this country is the richest in the 
world in the materials for dyestuff manufacture, 
and our extensive gaa industry provides the means 
for their extraction. It is esential for the dyestuff 
industry that these .should be retained in the coun- 
try. To ensure this, control of exports is neex^sary. 

Dissatisfaction is expressed in some quarters at 
the slow development of the industry in this c7>un- 
try, but in the opinion of the Iiost informed, pro- 
gress has been greater than could have been antici- 
pated. Production of the full range of dyes de- 
pends upon money, plant, experience and time. 
It will take years before it is physically possible to 
erect all the necessary plant, and the money in- 
volved will run into very largo sums. The training 
of process men, research and works’ chemists, judg- 
ing by past experience, will proceed as qiiicKly^ or 
more so, than the erection of plant. There is a 
complaint that the British Dyestuffs Corporation 
has concentrated on the common colours, to the ex- 


clusion of the finer colours ; and yet we see that it 
has produced a fairly full range of the vat colours 
knd alizarine wool colours, derived from anthra- 
q^iinone, indigo and carbazol„ The fact is that 
there is no other country in the world so well cup- 
plied with dyestuffs, in both quantity and variety, 
as this country. 

Again, the plea has been put forward that the 
textile trades arc suffering through the dyestuff 
shortage. In answer to this one may state with 
accuracy, certainly as regards the cotton trade and 
probably also as regards the woollen trade, that 
there is. not at the present time, and will not bo for 
the next two or three years, one loom idle or one 
piece less woven on account of lack of dyestuffs. 
It is quite impossible for us to have all we want, but 
with v/hat tve hav(>, there is no country in the world 
that can give greater variety or tetter results. 
The true and permanent interest of the textile 
trades is that this country should be independent in 
the matter of dyestulf supply. To adopt any ex- 
fMxlient that would jeopardise this main obj(x;t 
would in the end be disastrous. To achieve this 
purpo.so, in my opinion, control, us exercised by the 
Board of Trade, is necessary. This control j as I 
understand it, provides for the freest granting of 
licences for s^uch dyestuffs as are not made in this 
country or are not made in sufficient quantity. It 
also provides for importation of dyestuffs which are 
made in this country, if the prices charged are, in 
the opiniorf of the Board of Trade, unreasonably 
high. It also profkk\s that all such dyestuffs must 
he introdined through the Central Importing 
Agency. What it docs prevent is tlie direct contact 
betwe(*n the British consumer and the German 
manufacturer. There is no question but that the 
German firms, if they were able and willing to re- 
lieve present nece.ssities, would be able to impose 
! <‘onditions on users for the future, which would 
I militate against our homo industr>^ ^ 

As regards subsid^t or tariff, I do not see why 
I the.se are nocx'ssarily alternative ix^licies. There is 
no reason why subsidies should not be granted 
under control, hut I think there is v^ry little chance 
of any government, under existing financial con- 
I ditions, granting such a subsidy. And in regard 
! to tariffs, in th(‘ present world shortage they would 
' only serve as a check to imports, c.f/., from Switzer- 
j land, \vhich we cani^fit afford to lose; they would 
i raise prices, and they would not materially hasten 
; the production of dyestuffs in this country, 
i The only true policy is : (1) To admit freely, from 
; anv source, such dyestuffs as are not made in this 
j country, or qot imulc in sufficient (piantity. (2) To 
I exclude such dyestiiffs as are inmlo in abundant 
quantity, (Tlie very fact that a dyestuff is being- 
imported freely would bo an incentive to the British 
mf.k^^rs to supply that dyestuff). (3) Direct con- 
tact between the British uw'r and the German 
maker should be avoided. 

• Whilst regarding control as necessary, I think 
! the present machinery might be improved. The 
necessity for dealing promptly with the applications 
some thousarid or mpre users, needs a consider- 
able permanent staff, both expert and clerical. 
There should also Ix' a permanimt staff in Germany 
in order to keep in clo.se touch with the producers. 
The work is done at present partly by the Central 
Importing Agency, partly by the Liconsjng Com- 
mittee and the Sub-Licensing Committee, and 
partly by the Colour Users’ Association. Such 
coinmittecH, composed of business men occupied 
with other interests, are bound to move slowly. 
What is requir('d is a well-selected permanent staff 
to act upon definite^ lines laid down oy the Advisory 
Committee. — I am, Sir, etc., 

G. £. BtmoEBS. 

Waikden, Manchester. 

February 25, 1920. 
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NEWS FROM THE SECTIONS. 


‘CANADA. 

Ottau'a Branch. 

At the January meeting a memorandum was read 
from Mr. A. Burton (Hon. Sec. of the Canadian 
Section) suggesting that the Canadian Section be 
reorganised so that the Toronto, Montreal, and 
Ottawa Branches would become independent Sec- 
tions, dealing directly with the parent Society in 
London. It was also hoped that the Maritime 
Chemical Society and the Manitoba Chemical 
Society would form similar independent Sections. 
Federal control of the affairs of the Society would 
bo vested in a Council consisting of the cfiairmen 
and secretaries of the various Canadian sections. 
This group would then elect its own officers and 
thus form a representative body to take action in 
matters of national interest to the chemical pro- 
fession. The matter was referr<Kl to the Branch 
Committc ‘0 with a request that a report on the 
subject be presented at the next meeting. 

Toronto Branch. 

On January 22 Mr. David Gilmour, president of 
the Standard Chemical Co., who recently came to 
Canada from Kngland, where during the war he 
occupied an important position at the large ex- 
plosive's works at Gretna, gave h- description of the 
operation of these works. I’ho address was one of 
the most successful ever heard at any meeting of 
the Toronto Branch. Mr. Gilmour is sure to prove 
of great lussistanw to the Society in Canada. 

The different technical groups of the Toronto 
Brmich, each holding its own monthly meeting are 
lyoving very Hucet‘.Hsful, The Paint and Varnish 
Industries Group, the Rubber Group, the Pharina- 
oeiitical and the Packing*Hou8e Groups have 
arranged excellent programmes. At the meeting 
of the ilublK'r Group, on January .30, Mr. C. W. 
Drake, of the W('^stinghouso Company, revid a paper 
on “ Klectricul Applications to the Rubber In- 
dustry,” describing the different types of motor 
and other installations for rubber plants. The dis- 
cussions following these papers are, perhaps, the 
best feature of the meeting^, and many members 
take advantage of the fact that they may ask any 
questions of the speaker or express any ideas of 
their (uvn. An informal dinner always precedes 
the reading of papers. 


NOTTINGHAM. 

A meeting was held at Derby on February 16, by 
invitation of the Dbrhy Society of Engineers. Mr. 
Price Abell, chairman, communicated a paper on 
” Lubricants and Lubrication,” by Mr. L. 
Archbutt. 

Friction between solid surfaces covered with a 
continuous oil-film is entirely dejamdent on the vis- 
cosity of the lubricant. At 4(F C. large increases 
of prdl^sure increase the viscosity of a mineral oil 
27 times and of castor oil I’b times. With mineral 
oils rise* of temperature causes the running to 
become unsteady at a specific temi)eraturc, well 
below Bi)0° C., but vegetable oils show no change in 
lubricating power at 75*^ C. Friction betw^een tw'o 
metal surfaces bearing against one another with 
heavy pressures at low speeds is affected to differ- 
ent extents by different oils. The “ Dceley ” 
machine measures accurately the static friction 
between such solid surfaces under varying con- 
ditions. The figures for “oiliness” so obtained 
are much higher for vegetable and animal than for 
mineral oils. There is no relation between “ oili- 
nesft ” and viscosity. It is supposed that a friction 
surface is formed of an oil-metal compound, the 


Richness of which jdoes not exceed one-r.tiUionth 
of a millimetre. *The remarkable effect of small 
quantities of free fatjby acids on this type of fric- 
tion was also considered (this J., 1920, 53 b). 

YORKSHIRE. 

The second meeting of the session was held in 
Jjeeds on February ^3, when a paper on “ The 
Analysis of Lime-Liquors ” by Messrs. Atkin and 
Palmer was read by Mr. Atkin. By way of intro- 
duction the author enumerated the various constitu- 
ents of a tanning lime-liquor, hydrates and sulphy- 
drates of soda and calciuim, ammonia, amines, 
amino acids foi*med by the hydrolysis of the proteins 
of the epidermis and hair, together with salts of 
fatty acids produced by the further action of 
amidases on the amino acids. A detailed account 
was given of a method for determining the caustic 
alkalinity, an important control test, as the swell- 
ing of the pelt depends very largely on the concen- 
tration of caustic alkali. The method was based 
on the previous work of Bennett, and consists of 
two titrations with addition of formaldehyde. The 
chief point made by the authors was that Bennett 
had overlooked the .action of formaldehyde on the 
the salts of the fatty acids present. » 

Dr. H. M. Dawson’s paper on the “ Recovery of 
Phenol from Spent Liquors” was an account of 
some work performed for the Ministry of Munitions 
with the view to preventing loss of phenol during 
manufacture at a time during the war when phenol 
supplies were short. Both in the extraction from 
tar oils and in the manufacture of synthetic phenol, 
carbolic acid is obtained in the form of carbolate 
(.solution of sodium phenate), from which the phenol 
can bo recovered by treating with sulphuric acid. 
The aqueous sodium sulphate layer which separates 
ctontains up to 10 per cent, of phenol in solution. 
Chemical methods, as well as adsorption methods 
using charcoal, were tried for the recovery of this 
phenol, but without success. Extraction with a 
numlM^r of organic solvents was then attempted, 
and the most efficient material found was creeylic 
acid, which recovered about 75 per cent, from a 
solution containing 10 grms. of phenol and 200 grms. 
of sodium sulphate per litre. 


EDINBURGH AND EAST OF SCOTLAND. 

At an extra meeting, held on February 27, Dr. 
D. 8. Jordan in the chair, Dr. G. H. Bailey, of the 
Aluminium Co., Kirilochleven, read u paper on the 
“ Corrosion of Metals — Particularly Aluminium.” 
After discii.ssing the unsuitability of the methods 
u.sod in the earlier investigations into the nature 
of <'orro.sion, the author described recent work and 
gave details of the methods used in his own 
searches on the corrosion of aluminium. » 

Air and most gases in the dry condition have, at 
ordinary temperatures, no recognisable action on 
aluminium, nor have water and most aqueous solu- 
tions in the absence of air. Therefore in experi- 
ments on corrosion the reagent under consideration 
must Ih) kept well aerated. When the rates of cor- 
rosion produced by various strengths of typical 
reagents are plotted on curves in logarithmic terms, 
it is found that the actions of the various alkali 
hydroxides appear as very nearly parallel lines. In 
the case of ammonia and nitric, sulphuric, and 
acetic acids the curve, after a certain concentra- 
tion is reached, rises rapidly to a maximum and 
then rapidly falls with further increase of the con- 
centration until at a concentration approaching the 
anhydrous condition it is evident that the action of 
these substances on aluminium is practically nil. 

Of the conditions affecting rate of corrosion with 
the same wnoentration of reagent, physical condi- 
tion is of comparatively minor importance, but tho 
presence of impurities haa a much greater effect^ 
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the rate of corrosion with pure aluminium beii^ 
much loss when impurities, taich as iron, are 
present. The effect of diff^enoe of temperature 
IS also very considerable. The first effect of 
increasing time of exposure of rnotal to a liquid 
is an increase in the rate of corrosion, but this 
is followed by a y^ry marked decrease, which 
is duo to the formation on the surface of tlie metal 
of a coating consisting chiefly of alumina and small 
amounts of the oxides of iron and silicon. This re- 
duction is more marked in the case of impure metal 
because with such metal the rate of corrosion is 
greater in the initial stages and consequently there 
IB more alumina forified and also more of the oth<*) 
oxides. There should he a fiiture*for those alu- 
minium alloys which show this property of self- 
protection against corrosion combined with a 
greater tensile strength than that of aluminium 
itself. 


IvONDON. 

A joint meeting of this Section and of the Fara- 
day Society was held at Burlington House on 
March 1. The chair was occupied successively by 
Mr. Julian L. Baker and Prof. A. ^\. Porter. 

, A paper entitled “The Propc'rties of Powders” 
by T. M. Lowry and F. C. Hemmings was read by 
Dr. Lowry. The caking of salts and other crystal- 
line powders is in general dependent on the pic- 
sence of a solvent — usually water. The case of 
ammonium nitrate has been studied in detail, and 
a full description was given of the difficulties which 
had ^een mot with in dealing with this material. | 
Very hard caking follows tht3 change of state which j 
hraraonium nitrate undergoes at .32° C., but such 
caking can ho prevented if very special care is I 
taken to dry the salt thoroughly. LLird caking 
also follows the mechanical disintegration of the 
warih salt, and this, too, is probably connecte<l 
with the lilxTation of moisture resulting from 
grinding. An interesting property of this salt is 
the fact that in summer it absorbs moisture from 
the atmosphere, while in winter, when the air is 
drier, it loses it. When crystallised from alcohol, 
ammonium nitrate shows hut little tendency to 
cake, w'hile the caking due to mechanical working 
is but slight when conditions are such as to favour 
the escape of moisture from the powder. When 
absolutely dry, ammonium nitrate docs not cake. 
Caking of sodium nitrate, when stored in bulk, can 
be prevented by commercial drying, which is just 
the treatment giving rise to the most serious caking 
in the case of the ammonium salt. This difference 
is probably due to the polymorphism of ammonium 
nitrate. Potassium nitrate, which is less soluble 
than the other two, cakes to a much .smaller extent 
during storage. Serious caking is met with in 
other#anhyd rolls compounds such as common salt, 
soda ash, potassium chlorate, potassium per- 
chlorate, citric acid and tartaric acid, in the last 
four ca^ caking frequently accompanies or follows 
the grinding of the dried crystals owing, in all 
probability, to the liberation of traces of moisture; 
this can be prevented by drying llie compound dur- I 
ing or after grinding and packing in a dry con- i 
dition. Since it is difficult complekdy to dry 
hydrated salts without decomposing them, tltey 
must be dealt with in a different way. When these 
are ground there is usually a slight loss in weight, 
which is quickly recovered from the air, though this j 
is probably not sufficient to account for the caking 
which occurs j it is more probable that this is duo 
to recrystallisntion following the disturbance of 
the normal distribution of water on grinding. 
Finally, the case of copper sulphate was dealt with, 
and slides were shown illustrating the contraction 
and swelling which accompany loss and absorption 
of moisture between rarious limits. The caking of 
hydrated salts is, in general, preventable by the ^ 
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presence of a small amount of a lower hydrate, since 
^is serves to absorb the traces of moisture which 
produce caking in the salt if fullv hydrated. 

The second paper was on* “ The .Setting of 
Dental Cements,”, by T. M. Lowry and S. Wildfhg. 
Phenomena of caking or setting may be divided 
into five classes: — I, which covers all the cases 
described in the previous paper, includes cases of 
rccrystallisation of anhydrous or hydrated salt 
without change of chemical composition; II, com- 
prises the formation of hydrates as met with in 
the setting of plaster of Paris ; III, the hydrolysis 
of complex salts by water, as in the sotting of 
barium silicate and Portland cement; TV, the 
formation of new salts, such as the magnesium 
oxy-CGinents and the zinc oxy-phosphato cements, 
used in dentistry, and “ silicate ” cements in which 
various silicates and salts of aluminium are con- 
verted into phosphates by the action of an aqueous 
solution of phosphoric acid sometimes saturated 
with aluminium or zinc phosphates. V, amalgams 
in which mercury takes the place of water. The 
best of the amalgam-cements is that made by the 
action of mercury on an alloy of silver and tin; 
Prof. J. W. McB.ain has sliown that thivS is formed 
by the replapeinent of the tin in the alloy by 
mercury. 


MEETINV:;S OF OTHER SOCIETIES. 


SOCIETY OF GLASS TECHNOLOGY. 

The Hhirty-socond meeting of the Society was 
held in Sheffield on February 18, Dr. M. W. Travers 
presiding. 

After the Chairman had handed to the Fice- 
Chancellor a cheque in respect of the establishmept 
of the Wood ” Medal and Prize (this .1., 1919, 
11 r), Mr. E. B. Chrfstmas read a paper on “ The 
Preservation of Glass-Furnace Refractories by 
Water-Cooling,” in which were described certain 
water-cfM^’ng deview of the BlUw-Knox Co., 
II. S. A., which had been used successfully on steel- 
melting furnaces. The principle of these is also 
applicable to glass-making tanks, and their use 
increasixl the life of the bhx ks, rcnluced the number 
of hot settings and*^ repairs, and improved the 
working conditions of the tanks — in fact, the 
introduction of such water-isioling devices would 
diminish working and l.alM>ur coets and .lead to 
increas<;d production. The second paper, by Dr. 
Travers, described in detail a glass furnace embody- 
ing a new principle of gas-firing, which had be^ 
found extremely efficient at the Dennis Glass Works 
at Stourbridge. 

TJie secret.'iry announced thrft arrangements had! 
been made for the Society to visit the United States 
in August and Septemlier next. 


INSTITUTION OF PETROLEUM 
. TECHNOLOGISTS. 

At the monthly meeting, held on February 17,. 
Sir Frederick Black, president, in the chair, a paper 
was read by Dr. W. R. Ormandy entitled **' Recent 
Patents on Mixed Fuels.” 

Attention was drawn to the rapid incyrease in 
motor traffic; in America alone, during 1919, the 
production of vehich^s provided with liquia-fuel 
engines was approximately 1,900,000, whilst the 
demand for fuel amounted to 1,000,000,000 gallons, 
representing about 15,000,000 tons of crude oikbased 
on the somewhat high yield of 20 per cent, petrol. 

*Exam {nation of the Patent Office files during the 
years 1913 — 1919 indicated that the attention of 
inventors was being increasingly given to blends of 
volatile fuels, alcohol being assumed to be a com- 
ponent of the motor fuel of the future. It is well 
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icnown that commercial alcohol, containing 5 to 10 
per cent, of water, requires a tnird liquid Iwf ore it 
will mix with the straight-run petrol distillatq. 
Fusel oil or a higher carbinol was suggested as 
thck menstruum in a* 1913 patent. In the next year 
ethyl ether was put forward as a means of increasing 
the vapour tension of motor-alcohol, the more 
volatile component being incorporated to the extent 
of about 10 per cent. ; whilst later it was proposed 
to increase the ether content to 40 or 60 per cent. 
“ Natalit© ” is approximately a 60 per cent, by 
weight mixture of alcohol and ether, containing 
ammonia or trimethylaminc to overcome the alleged 
tendency of alcohol to cause corrosion. Finally a 
mixture of alcohol and ether diluted with 5 to 60 per 
cent, of any suitable distilled hydrocarbon oil (No. 
133,434) was recently covered. 

A number of inventors has attempted to blend 
liquid motor fuels with inflammable gases; methane, 
acetylene, and hydrogen have been suggested. 

The author criticised the granting of patents 
which protect blends of inflabimable volatile liquids 
on the grounds that such blends are known to be 
possible motor fuels by the chemist and engineer. 


THE ROYAL INSTITUTION. 

The Friday Evening Discourse on Fcbrn.ary 27 
was given by Mr. W. B. Hardy on “ Problems of 
Lubrication.’’ 

The lecturer 8tarte<l with a simpld experiment 
which had nnich interested add puzzled the late 
Lords Kelvin and R.ayleigh, namely, that a teacup 
slides off its saucer much less readily after the 
bottom has been wetUni with water? The 
phenomenon is not simply an effect of 8iirfa<re 
tension. A ooinmon glass bottle was then made to 
elide down a tilted glass plate, the lower half of 
^hich ha<l been wett^; on reaching the moistenetl 
surface the bottle came to rest. A .similar experi- 
ment was made with a plate ebonite; in this case 
the motion of the bottlo was accelerated when it 
reached the wetted aurfac(*. Using a plat-e of ! 

different (unspecified) material, it wjus that the j 

bottle’s motion was unaffocte<i by the moisture. It i 
followed, therefore, that the statement, once a i 
lubricant, always a lubricant" was not correct, i 
Mr. Haray then experimented with .a teacup and a 
tilted glass nlato which bad l)een thoroughly 
cleaned ; in this case the angle of inclination of the 
plate had to l)e increased considerably before 
motioq occurred. The explanation wa.s that [ 

surfaces expased to ordinary impure air became ; 

coated with an imperceptible film of, impurity, the 
thicknes.s of which is about onc-250-inilli(\iith of an 
inch, and which acts as a perfect lubricant. He 1 
then showed that a really clean glass bottle alniiAst 
refused to slip off an approximately clean glass 
plate incline<l at a certain angle, but that aftt'r the 
plate had been rubbed with a reputably clean glass- 
cloth motion at once ensued. A similar experiment 
was performed with cup and saucer. Evidence was 
then adduced that when two really clean ghuss 
surfaces move over one another, in the absence of, a 
lubricant, .'♦lipping docs not take place, but one 
surface is actually torn away, the soratebos being 
alternately pits and plates. Tlie difficulties attend- 
ing experimentation with very clean surfaces and 
the means of effectually puiifying the surrounding 
air — in order to prevent the deposition of the 
lubricating film — were next described. In conclu- 
aion, the lecturer indicated some remarkable results 
h© had obtained with solid lubricants acting 
between glass and bi,smuth surfaces. It was found 
that the lubricating power of the paraffinoid hyc^o- 
carbons increased with increasing molwtflar 

weight: that their acid derivatives lubricat^ 
better; and the aloobolic derivatives better still, 
the beet lubricanto of all beiag eubstanoee like laotio 


acid which contain both carboxyl and hydroxyl 
groups. Exactly tho reverse was found to h^ld with 
the corresponding derivatives of the benaenoid 
hydrocarbons. The -interpretation of the results 
has yet to be found. 


THE INSTITUTE OF CHEMISTRY. 

At the 42nd anilual general meeting, held on 
March 1, Sir Rol)ert Robertson, vice-president, 
presided, and read the address of tho president. 
Sir Herbert Jackson, who was absent through ill- 
ness. Reference was made to the position of profes- 
sional men under prevailing'’ economic conditiona. 
NotwithstandiAg the limited number of appoint- 
ments carrying reasonably high salaries, most of 
tho professions were attracting such a high pro- 
portion of the educated youth of the country that 
they were likely to bo overcrowded. On the other 
hand, tho Government and the industries were be- 
j coming more alive to the necessity of making 
appointments for chemists more attractive to the 
l)e8t qualifictl. The Institute was ready to help 
them to secure suitable appointments and en- 
deavoured to encourage the employment of the 
competent. The situation was far more promising 
j than at the tim eof the armistice; over 530 chemists • 
I whose nsimcR had been on tho Appointments 
i Register had now no further need of this assistance. 

1 The Institute had been in communication with 
j several of tho Whitley Industrial Councils for in- 
: dustries on which chemistry had a bearing, and 
although under the constitution of these Councils 
no provi.sion was made for the direct representation 
of chemists, several were acting as employers,’ 
representatives, and the Councils were prepared, 
where occasion arose, to turn to the Institute for 
assistance. Tho roll of the Institute now numbered 
nearly 3000 fellows and associates and over 600 
registered sindents. The Council was engaged in 
work of reconstruction, remodelling the by-laws, 
providing for district representation on the 
Council, and revising the regulations for admis- 
sion to the membership. It had taken up the ques- 
tion of .securing representation of chemistry in the 
Ministry of Health, and Sir William Tilden had 
been appointed a member of tho Council on Medical 
and Allied Services, and Dr. J. F. Tocher chemist 
to the Scottish Board of Health. Attention was 
being given to the continued production by British 
maniifacturors of glass apparatus, chemical re- 
agents and other laboratory requirements. Jointly 
wdth tho Institute of Metals a committee was en- 
gaged on questions affecting the status and organ- 
isation of chemists and metallurgists in the Navy, 
Army and Air Force. 


SOCtETY OF PUBLIC ANALYSTS.’ 

A meeting w as held on March 3 at the Chemical 
Society’s Rooms, Burlington House, Mr. A. 
Sniethani prc.siding. 

Mr. C. A. Mitchell road a paper on tho 
" Detection of Finger-Prints on Documents.’’ The 
persistence of finger-prints was illustrated by means 
of specimens 56 years old. The various methods of 
detecting finger-prints on documents, viz., mechani- 
cal, dyes, ink, chemical reagents, iodine vapour, 
etc., were fully discussed. The persistence of stains 
on paper, including blood finger-prints, was then 
dealt wdth. Tho paper contains a full bibliography 
on the subject. 

Mr. T. J. Ward, in his paper on “ Photemicro'* 
graphy with Simple Apparatus," described methods 
for obtaining low-power photomicrographs, and 
demonstrated his apparatus for magnifications not 
exceeding x40. Various methods of illumination 
were also discussed. 
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A “Note on the Solubilities of Theobromine” 
was given by Mr. R. V. Wads^grth, in which the 
solubilities of theobromine in most of the commoner 
solvents were compared withr solubilities given by 
various authorities, great divergencies being found 
in some cases. 


THE CHEMICAL SIkJIETV. 

An ordinary meeting was held at Burlington 
House, W., on March 4. Sir J. .1. Bobbie, pre- 
sident, announced the following nominations for 
honorary and foreign^memborship ; — Messrs. \V. 1). 
Bancroft, V. Grignard, Kamorlinfjh Onnes, E. 
Paterno, P. Sabatier^ J. B. Sciulerens, S. P. 
Sorenson and G. TFrbain. 

The lecture to have been delivered by Mr, .J. C. 
Burnham was unavoidably postponed, and in its 
stead papers were road by Prof. M. (^hiknshige, of 
Kyoto, on “ Ancient Oriental Chemistry and its 1 
Allied Arts,” and on the activation and adsorptive i 
capacity of sugar and woo<l charcoals by Prof. 
H. B. Baker with Mr. B. M. Winter, and by Prof. | 
J. C. Philip with Mr. S. Buniiill and Miss O. i 
Workman. 

Prof. Baker’s paper dealt with the adsorption of 
sulphur dioxide by highly j)urified sugar charcoal. 
It was found that the volume of gas a<lsorbe<l 
increased with the duration of the previous 
exposure to heat (at 900^^ — 101X1° C.) of the char- 
coal, c.flf., the quantity adsorbed after 451 hours’ I 
heat treatment was 3 times as great as after 4 
hour^’ preheating. The absolute specific gravity 
also increased, viz., from 176 after 4 hours to 1’84 
After 40 hours’ treatimmt. 

Prof. Philip’s researches were concerned with the 
adsorption of gases and of dissolvo<l methylene blue 
by preheated wood charwals. The offocc of heat 
treatWnt was greatly to increase the adsorptive 
capacity for gjwes, and the activation of the char- 
coal was oomlitioned primarily by tlie decrease in 
its bulk demsity during such treatment, the adsorp- 
tive [Jower increasing as the bulk density 
diminished. The proportion of dye ad.sorb(‘d from 
solution was alao a function of the duration of the 
heat treatment, ranging, for charcoal made from 
Japanese ash, from ()‘6 per cent, for 1 hour to 52 per 
cent, for 42 hours. Under the .same conditions the 
adaorptive power of animal charcoal increased from 
17'8 to 69*0 per cent, after 18 hours’ treatment. 
No correlation was found to be po.ssible between the 
adsorptive power and cither the nitrogen content 
or the inorganic-salt content of charcoal. Activa- 
tion does not occur to any extent iinle.s.s th<‘ tem- 
perature of preheating reaches 800—850° C. The 
authors also advaiucnl a hypothesis to account for 
the phenomena observed. In tho discussion Capt. 
Pratt ceferred to tho very active charemd obtauied 
in Germany by soaking it in a 12 per cent, .solution 
of aiinc chloride prior to heat treatment ; attempts 
to produce the same results here had f.ail<^, as the 
carooni.sation of the wood and the activation of the 
charcoal had h(‘eii attempte<l in one operation. 

The annual meeting will be held on March 25. 


Basic Slag. — A general di.scus.sion on ” Basic 
Slags; Their Production and Utili.sation in Agri- 
cultural and Other Industries ” will b(^ held under 
the auspices of the Faraday Society, at Burlington 
House, W., on March 2.3, from 7.30 to 10.30 p.m 
Prof. F. G. Bonnan will preside, and the following, 
amongst others, will read papers or take part in 
the discussion: Sir Daniel Hall, Sir T. H. Middle- 
ton, Dr. E. J. Russell, Prof. C. H. Desch, Prof. 
D. A, Gilchrist, Dr. J. E. Stead, Mr. G. S. Robert- 
son, and Mr W. S. Jones. 


NEWS AND NOTES. 

I « . 

• FRANCE. , 

! Industrial Notes.— CAcwu'cais. — The scarcity * of 
i chemicals is growing daily more serious, and its 
! effects are becoming widespread. Thus the short 
supply of sulphuric acid, duo to transport diffi- 
I cuities, is responsible for lack of superphosphates 
I which are much needed by farmers. Trade with 
Germany offers no practical solution, because that 
country is unable to supply many of the products 
wanted, and it is also adopting obstructive tactics 
by exacting payment in dollars, pounds, or Swiss 
francs. Many sodium and potassium salts are un- 
obtainable; in particular there is a great shortage 
of sodium sulphide, which is much used in France, 
and the price of which has risen phenomenally. In 
view of tho diminished importation of chemicals, 
following the uiifavourablo rate of exchange, in- 
crea.sed attention is lieing given to promote and 
control homo production and distribution. With 
these ends in view, an association of producers, 
called L' Union aes Fabricants de Vroduits 
chimiques, is in course of formation. Interest is 
also being aro^used in the production of synthetic 
nitrogenous products. The new processes of M. G. 
C4au(lo are being tested with great success at some 
experimental works near Montereau, and patent 
rights for tl^^e Haber process have bwn acquired 
by the firm Kuhlu,iann, in conjunction with the 
<olliery companies at I/ons and tho Banque de Paris. 
Tho construction of large factories for tho produc- 
tion of synthetic ammonia, nitric acid, etc., is 
about tfl bo taken in hand, and the capital to be in- 
vested in these undertakings will amount to 50 
million francs. Attention must also bo drawn to 
the formation of the Sociitf' Vllydroxyl, at Asnieres 
! (225, Quai Aulaguier), with a capital of 8 million 
I francs, to engage in the liardening of oils by hydro- 
i geiiation. It is an otfsWot of La Society I’Oxylithe, 
j and Ivever Bros., Ltd. has an interest in it. In the 
I dye industry the chief event to bo, noted is the 
arnalgamanon of “ La Bocieto nationale des 
Matieres Colorantes ” with ” La Bocieto des Color- 
antes fram^ais.” The programme of the combine 
includes the erection of a new factory to produce 
aniline, and another to manufacture liquid chlorine, 
caustic soda, calcium (jiiloride, etc., by electrolysis. 
Another new promotion is La SociHd (Jenerale pour 
la fabrication den couleurn et produifs chimiques, 
with a capita! of 4,200,000 francs. 

Fef role urn . — The daily output of tho new well at 
Pechelbronn Uis risen from 30 to 60 tons, thus 
bringing the total daily production in Alsaoe to 200 
j tons. Madagascar is also mentionod as a great 
I potential source of petroleum, and the creation of 
' a Bri-ti.Ji company, The Majunga Oilfields of Mada- 
gascar, Ltd., with a capital of £200,000, is 
announced. 

UNITED STATES. 

Cost of Production of Helium.— The Committee of 
CvmgrcsH ai)poiiitK.^d to consider tho industrial pro- 
duction of helium at Fort Worth and Potrolia, 
Texas, where plants were ereeb.-d at a cost, of over 
^6, (MX), 000, has r<*ported against the method in use 
owing to the heavy operating charges involved. It 
is staUKl that the cost of manufacture of the*helium 
required to inflate a dirigible airship exceeds the 
sum required to build the ship itself. Tho Com- 
mitt(M3 recommends further investigation of other 
p(>s.sihle rnetlnxls Ijeforo further expenditure is in- 
curred.— (Boo rd of Trade J., Mar. 4, 1920.) 

'^^he Alloy Research Association. — In connexion 
with the b^bruary meeting of the American Insti- 
Uite of Mining and Metallurgical Engineers, the 
Division of Research Extension of the National 
Research Council will hold a meeting for the pur- 



Vol XXXIX., Ifa 6.1 


R B VI BW. 


pose of discussing problems which have been sug- 
gested as suitable *for the work of the propose.^ 
Alloy Research Assodation. More than thirty-fiae 
problems have been' submitted, and these include 
dath on corrosion, comparative metal technology, 
development of tests which do not involve the de- 
struction of the sample, the phv8i(?al and chemical 
properties of pure metals and alloys, and the effect 
of traces or small peix^ntage.s of the rare elements 
as well as those usually regarded as impurities. 
Followiiig the selection of a programme of work, 
it is expected to make an early appeal to the in- 
dustries to become members of the proposed 
association. 

The Massachusetts Institute of Technology. — ^As the 

result of a campaign based upon a contract offered 
to industries b 3 ' the Massachusetts Institute of 
Technology, 153 industries have sub8(;rihe<l 
'^1,081,875 in the form of retainer fe<‘s, for which 
they will have the serviees qf the Division of In- 
dustrial Co-operation and It<'sear(‘h of the Insti- 
tute. The Institute agr^'cs to permit the corpora- 
tions to make use of its library, files, and plant, 
to consult the meinhors of the staff and faculty on 
problems relating to the industries concerned, to 
place at the disposal of these industVif's a record 
of the qualifications and experieiues of the o/?nan/, 
and to assist the companies in obtaining speeial 
knowledge on any given subject. Th(^ companies 
subscribing to the contracts will also he given the 
first opportunity to so(‘ure the services of gradu- 
ates in technolog.v. The plan is unique, and its 
■development will bo watched with interest. 

• 

Useful Publications. — \Vc have received copies of 
the first thr<*e numbora of the ISihliographic Series 
prepared hy Dr. Clarence J. West and issued by 
Arthur D. Little, fne., of Cambridge, Massachu- 
setts, entitlo<l respectively ‘‘ Chemical Warfare,'' 

The Production of Alcohol Hrom Sulphite Waste 
Liquors," and " Industrial Research." Those book- 
lets, which arc intended primarily for the student, 
contain useful rfTfereuoes to all the articles, etc., 
which have appearcnl in recent years on the sub- 
jects mentioned, and in two eases the biblio- 
graphical portion is preceded hy a short intrcxluc- 
tion of an informative character. 

The Chemiciil t^'italogtie Co.^ Ine., of New York, 
has arranged ti ptihlish a coiniwndium of quanti- 
tative analytical chemistry, which will include 
every method to l)e found iii chemical literature, 
both English and foreign. The volume dealing with 
inorganic chemistry will l>e p\iblished first, 

BRITISH INDIA. 

Chemistry at the Indian Science Congress. — The fol- 
lowing are brief neconnts of some of the papers read 
before the Section of Chemistry : — 

" The Perishing of Paper in Indian Libraries," by 
J. J. Budhorough and Miss M, M. Mehta. A 
number of htx)k.s from various Indian libraries was 
examined, and in many instances it was found that 
after period.s varying from a few decades to some, 
centuries the paper had bc^come quite brittle and 
-destitute of strength, whereas copies of the same 
works whil’h had been kei)t in lOurope were still 
quite good. It was found that paper made from 
esparto gr^as.s was particularly ’iahle to deteriorate, 
and the same probably applies to wood cellulose 

f )aper, hut this has not been in u.se for a sufficiently 
ong period to make it po-ssible to express a definite 
opinion. Some flax papers had al.so become very 
weak, and apparently cotton pniJcrs were the best. 
The sizing material also exerts a considerable in- 
fluence, rosin having a very bad effect. Over-^ 
bleaching causes the papers to become weak. The 
deleterious action is apparently sometimes due to 
bacteria and sometimes is entirely chemical. The 
papers become acid owing to the formation of 
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organic acids. Thei^e is a proposal to provide the 
more important librariee with refrimrated cham- 
bers in which the valuable books can m kept^ 

" Studies in the Fermentation of Cellulose," by 
O. J. Fowlcir and G. V. Joshi. Various cellulosip 
materials were inoculated with mud from the l^ttom 
of a septic tank, and the rate at which they wore 
broken down was observed. The gas given off con- 
tains about 85 per cent, of methane, and it can be 
collected and used for heating and lighting. The 
principal product is acetic acid, and it was sug- 
gested that this might bo recovered. Raw cotton 
and raw ligno-cellulose are Mtaeked but slowly; 
chemical wood pulp and heini-celluloscs much more 
rapidly. Banana skins are readily fermented. The 
optimum ternix'rature is 35° C., and the liquid 
should not be allowed to become too acid. The pro- 
seneo of salts of lead, copper, and zinc impedes 
the fermentation, 

" Some Fish Oils of the Madras Presidency," by 
A. K. Menon. By far the most important Indian 
fish oil from the commercial standpoint is that ob- 
tained from the Indian " sardine " (Clupea longu 
cepn). The indigenous method of obtaining the oil 
was to allow the fish to putrefy in earthenware 
vessels or disused canoes, and naturally the oil was 
of poor quality. Sir F. Nicholson, Honorary 
Director of Fisheries, introduced, about ten years 
ago, the method of lx)iling the fresh fish and skim- 
ming off the oil, a further quantity being obtained 
hy pressing the residue. 'J'he yield of oil is about 10 
per cent., and the solid remainder is used as guano. 
The oil is used for leather, for making gcrinicjldal 
soap and many other purposes, and is largely ex- 
ported. Before the war much of it went to Germany ‘ 
and Belgium. Two analy.see of the skimmed 
oils gave: Sp. gr. 09241, 01)251; acid value 1'69, 
5*63; saponification value 194*7, 195*4; iodine value 
172*6, 173*2; and refractive index 1*476, 1*475. 
Pros.sed oil : 0*9242, 36*1, 195*9, 165*5, and 1*474 re- 
.spectively. In a good year the quantity of the fish 
caught amounts to 100,000 tons. There are other 
fish oils, the production of which could be developed, 
notably those from the livers of the shark ana 
skate. 

‘‘ The Action of Alcohol on the Sulphates of 
wSodium," by G. S. Butler and H. B. IDunnicliff. 
Oil treating .sodium bisiilphate or nitre cake with 
alcohol, sulphuric acid is dissolved, leaving as a 
solid residue the compound NajS 04 , NaHS 04 . If 
some water be present a slow subsidiary reaction 
takes place with the liberation of more sulphuric 
jicid and the formation of the normal sulphate. 

On .lanuary 16 there was an excursion to the 
Kandri manganese mine at Ramtek. The ore here 
is of high quality, containing about 64% of man- 
gaiio.se, 7% of iron, and up to about 0*18% of phos- 
phonns. ITp to the present it has been obtained by 
quarrying into the side of a hill, but preparations 
are being made to work underground as well. This 
district is one of the most important in the world 
for the pro<luetion of manganese ore. 

SOUTH AFRICA. 

Industrial Enterprises in the Union. — The following 
notep on the new industrie»3 which are still spring- 
ing up in all parts of the I^nion of South Africa 
are culled from the latest Annual Report* of the 
General Manager of Railways. 

Iroti works . — The production of pig iron started 
at Pretoria ip July, 1918, and it has been definitely 
establish^ that the ore is capable of reduction. 
The pig iron is of good Quality. Production is still 
on a comparatively small scale, but the extension 
of the works and the installation of an up-to-date 
steel-manufacturing plant are contemplated. An 
encouraging report haa been received regarding a 
large deposit of iron ore situated about 10 miles 
from Navar on the Indwe-Maclear line. Iron ore 
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has also been found near Wolhiiterskop, and again 
in payable quantities in the Lyaenburg district. 

Leather and Tanning. --Much expansion has 
taken ' place in the tanning industry. Four 
a^lditional factories have been opened at Port 
JElizabeth for the manufacture of leather goods, and 
extensions have been effected at OudtHnoorn, A 
new boot factory has been completed at Great Brak 
River, and the output is rapidly increasing. There 
is also a tannery and boot fjictory at Somerset East, 
and at Bedford a boot factory has commenced 
operations in conjunction with the local tannery. 
Tno tannery at King Williainstown dealt with 
approximately 70,0(>() hides last y 4 ?ar. Tho largo 
military contracts have ceased, and tho factories 
are now manufacturing for civil requirements. 

Wattle Bark . — Large quantities of South African 
tannin aro now u.sed in tho local factories. AVattlo 
bark to tho value of £287,220 was exportf'd in 1918, 
an increase of £67,787 as compared with 1910. 
Factories established for the reduction of the bark 
to tannin extract ;ire doing increased business, 
exports of bark extract being as follows: — 1916 
(when Export commenced), £14,900; 1917, £49,520; 
1918, £124,887. Tho value of hides and skins ex- 
ported shows an increase of £1,000,000 compared 
with 1910, notwithstanding the additional numbers 
used in local manufactories. Exports of mohair 
have also risen by £740,000 since 1910. 

Minerals . — Gypsum is being consigned from 
Riverton Road to tho cement factories in increasing 
quantities, tho value of tho 1918 output Ix'ing 
£7,000. Tho value of tho tungsten production was 
£3,o47, as compaiunl with £252 in 1916 — tho first 
recorded output. Mica to the value of £1,681 was 
exported to Groat Britain, Japan, and America. 
The 1918 output of iron pyrites wus valued at 
£7,000; production commenced in 1915, the output 
for* that year being vahuHl at £939. 

Tin . — tho value of the tin produced in 
1918 reached the record figure of £440,995, an 
increase of £94,9779 compared with the previous 
year. Tin ore and concentrates to the value of 
£2.39,926 were exported to tho fit rn its Settlements. 

Corundum . — The value of tho corundum exported 
during the year amounted to £15,140, an increase 
of £11,500 over tho previous year. Exports were 
mainly to Great Britain, America, Japan and East 
Africa. Production started in 1912 with an output 
valued at £659. Tho corundum deposits of the 
Northern Transvaal are stated to be the largest 
and most important in existence so far as is at 
present known. 

Asbestos . — The local supply is practically inex- 
haustible, but scarcity of shipping has affected 
the output and export of a.slx^stos. though large 
quantities were, nevertheless, shipped to the United 
Kiq£dpm, Australia, .Japan, America, France and 
East Africa in the order named. The quality of 
the fibre is such that it finds a ready market in 
Europe, and there should be a considerable increase 
in proauction when freight conditions improve. 
The value of the 1918 output was £54,0.37. 

Lime . — The production of lime continues to 
increase, and the 1918 figures constitute a record. 
The value of the output during 1918 was £1.58,245, 
an increase of £26,872 over the previous year. 
Large quantities of lime are being sent to the gold 
mines, -to Rhodesia, to the sugar estates in Natal, 
and to Lourenco Marques. An extensive deposit 
of pure limestone, estimated to contain over 
7,000,000 tons, is being opened up at Taungs. 

Salt . — The output of salt in 1918 was valued 
at £1^,722, an increase of £.53,156 over the pre- 
vious year. The output would have been greater 
hut for the disorganisation of the industry during 
the influenza epidemic. 

Magnesite.— The 1918 output wae valued at 
£2,184~~a record production. 

Arsenic.— The 1918 output of arsenic was valued 


at £1,759, and is the fii-st recorded output of thii 
mineral, which occurs in gold and tin mines in the 
ynion. 

Nitrates and Potash. — It is stated that steps are 
being taken to exploit extensive deposits of pdtas- 
siuin nitrate in tho Prioska and adjoining districts. 
Tho development of tho undertaking will be 
i watched with interest, as tho successful exploita- 
i tion of this commodity would be of inestimable 
I beaielit to agriculture, to industry, and to the 
j country generally. 

I Considerable activity is taking place in the 
j Upington district in burning a bush called “ Melk- 
bosch,” from which carbonate of potash is derived. 
This bush is present in enormous quantities in the 
tho South-West Protectorate, and apart from the 
value of the product the destruction of the plant 
is said to benefit tho soil. — (South African Mining 
J., Jan. 17, 1920.) 

GENERAL. 

Dyestuff Purchases hi Germany. — Since the judg- 
nient in re Attorney-General v. Brown (this J., 
j 1919, 481 r) British dye-users have been in business 
j communication with Gorman manufacturers, but 
, in view of the declared intention of the Govern- 
! inent to roiviposo some form of control over im- 
I ports the Commission sent to Germany under the 
! auspices of tho Colotir Users’ Association (this J., 

I 1920, 40 r) rc^solvcsJ to act on the assumption that 
importatiof by individuals might bo stopped at 
any moment, and to adopt a policy of communal 
btiying and distribution. The Commission, which 
was charged with the duties of investigating th<! 
dye Germany and of buying such 

stocks of colours as were not already ear-marked 
for delivery to tho Allies under the reparation 
clauses of the Peace Treaty, has reported that 
visible stocks of dyes aro very small; and that, 
with the exception of the largo works situated^in 
the zone occupied bjj the British, dye manufacture 
in Germany is practically at a standstill owing to 
lack of coal and raw materials. Apparently French, 
Italian, ^dgian and American buyers have alrc.ady 
traversed the unoccupied areas with the object 
of purchasing surplus supplies. Tho Commission 
, has .suc-ceeded in buying 140 tons of dyes, valued 
at about £191,720, for immediate export to this 
I country, and arrangements have been made for 
: further and larger ])urehasc8 in the near future, 
subject to certain conditions in regard to delivery 
I !ind prices. The Commission has made urgent re- 
; presentations to the Board of Trade to •expedite 
I the appropriation of tho balance of “ reparation ” 
j dyes, as sufplus stocks within the occupied areas 
can only ho released as and when corresponding 
! amounts of “ reparation ” dyes are delivered to 
! the Allies. Firmly convinced, that a well-organised 
plan of purchasing foreign dyes is the best method 
; of coping with the present and prospective short- 
age, the Colour Usius’ Association intends to pur- 
sue the poli(‘y of supervising collective buying 
and equitable distrihution, although its main 
objects are to approach Government Departments 
*on h«?half of colour users and to assist in building 
up a valuable d^^c-making industry in this country. 

Future of Chemical Warfare. — The following pas- 
I sages, hearing on the future of chemical warfare, 

' are taken from a memorandum issued by the Secre- 
: tary of State for AVar relating to the Army 
: Estimates for 1926-21 (Cmd. 565. 3d.): — 

I “ So long as there is any danger of other nations 
! continuing these methods of warfare research and 
i experiment in chemical warfare must be pursued. 

I Research must not only ho directed towards the 
I ^asos and apparatus likely to be employed in the 
i future, but also towards protection against all 
i possible gases. Training in the use of gas will ^ 
I confined to appropriate branches, hut training in 
i defensive measures will include the whole Army. 
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‘ We must, unfortunately, continue our studies 
of what is known tls cheraical warfare. No naticti 
has renounced the u^ of poison gases as the result 
of the Peaoe Confei'ence. There are nations whose 
word we could not respect if they did renounce it. 
It is essential to study the offensive side of the 
chemical warfare if we are to bo prepared for 
defenoo. The great importance of adequate defen- 
sive appliances arises from the fact that prepara- 
tions for the offensive use of gas can be made in 
peace time wdth great secrecy, and may have far- 
reaching and even fatal results in the early stages 
of a war. 

“ . . . . For these reasons it is necessary to 
make adequate provision for research, experiment, 
and design in connexion with war material. It 
is equally necessary to avoid ov<;rlap, duplication 
of effort and the sotting up of military institutions 
for scientific r^oarch ivhich can better be done 
by existing civil institutions. It is our policy to 
farm out to civil scientific * institutions, such as 
the universities, the Nation,al Physical Laboratory, 
the Imperial College of Science and Technology, 
etc., all pure research that can profitably be farmed 
out, and, generally speaking, to restrict military 
institutions to applied research and .ithc prelimin- 
ary design of apparatus. The question of overlap 
has boon dealt with by an influential Ckimmittx'o, 
under the presidency of Mr, Balfour, in connexion 
with the liepnrtment of Scientific and Industrial 
Research. This Committee has rceominendt'd, and 
the Cabinet has approved, the establishment of 
four Co-ordinating Boards in connexion with 
research for the fighting services, for « radio- 
research, chemistry, physics and engineering. 
The action of these Boards should lead to the de- 
tection of overlap, where such exists, and its 
elimination, and also to the dissemination of in- 
formation.” 

Petroleum Production in TK«nidad. — In Trinidad, 
which has an area of 1862 sq. miles, the petroleum 
indications are c-on fined to the southern part of the 
island. The oil beds occur in the Tertia.^y str.ita, 
which are estimated to bo from 6000 to' 7000 ft. 
thick. Though indications wore known to exist for 
many years previously, it was not till 1901 that 
any oil was obtained by boring operations. By 
December 81, 1918, however, ^thc total num^r of 
wells drilled in the colony amounted to 410, of which 
230 are on Crown lands and 171 on private lands. 
During 1918 twelve companies were engaged in 
producihg oil, the total output for that year being 
72,872,398 imperial galls., as against ^6,808,914 in 
1917. The difficulty with oil production in Trini- 
dad is that while wells produce encouragingly at 
first, the production tends to fall off quickly, and 
good ” gushers ” often become quickly choked with 
sand. The chief reasons why Trinidad attracts 
attention as a centre for the petroleum industry 
are: — (1) The favourable indications of oil extend- 
ing over long distances. (2) The favourable strnc- 
ture of the strata in which the oil sands are situ- 
ated. (i3) The satiefaetory yields often obtained, 
from shallow wells drilled at widely separated 
localities. (4) The proximity of the most promising 
oil districts to the sea, (5) Trinidad’s exceptional 
geographical position with regard to the world’s 
markets and trade routes. 

There is a good local market for petroleum, and 
facilities are provided for bunkering vessels with 
oil. So far no drilling has been carried below 
3000 ft., but deeper drilling is said to have inter- 
esting possibilities. The refineries in Trinidad at 
present only produce fuel oil, petrol and kerosene, 
and more refining equipment is needed. — 

Com. Jiep,, Dec. 27, 1919.) 

'Production of Emery Oro In the Levant. — The 
Smyrna district and the Greek islanda are the only 
locuities in the Levant where emery ore ia pro- 
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duced. Before the Var the Smyrna district had an 
annual output of 60,000 to 60,000 tons, mostly con- 
sisting of soft emery. ^ In Greece there is an annual 
output of from 12,000 to 15,0(X) tons. The Greek 
ore is very hard and is mainly sold for the manu- 
facture of emery wheels, while the Smyrna ore is 
sold for polishing purposes. — (U.S. Com. Rev,. 
Nov. 24, 1919.) 

Vegetable Oils in Palestine. — The chief vegetable 
oils in Palestine are sesame and olive oils, both of 
which wore exported in moderate amounts before 
the war, olive oil preponderating. The olive-oil 
industry has suffered severely’ during the war, and 
it is estimated ’that it will take 50 years to recover. 
The oils are extracted by primitive methods, but 
very little modern machinery is in use. — (U.S. 
Com. Rep., Jan. 8, 1920.) 

Measures Proposed for the Protection of the German 
Aluminium Industry. — During the war there was a 
great shortage of copper in Germany, and alu- 
minium was used as a substitute to a considerable 
extent (see this J., 1919, 418 r). The consumption 
in 1904 wjis 2000 tons, and in 1913 10,000 tons; at 
the end of the war it was estimated at about 82,000 
tons. Owing to the many factories erected during 
the war Germany’s production of aluminium in- 
crcJised about forty-fold as compared with a three- 
fold increase of the entire w'orld production. The 
j following three firms, wliich w^ere started in 1916-16, 

! own practically all the factories now’ in operation 
j in Germany: — The Krfiwerk Akticn-Gessellschaft, 

] the Vereinigto Aluminiunnvcrko A.-G., and the Inn- 
j work Baycrischo Aluminium A. -(4. There is nbw a 
I feeling that the German aluminium industry is' 
I doomed to failure unless measures are taken to 
protect it from foreign competition and unless a 
I way is found for ?naintaining the u.se of aluminium 
I as a substitute for copper. The difficulty arises 
I from the fact that copper can now be freely im- 
I ported and that Germany owns no aluminium ore 
j that can be operated profitably in competition with 
I foreign mines. The only German ore that occurs 
I in workable quantities yields about 15 to 20 per 
cent, of aluminium as compared with the 26 to ^ 
per cent, yielded by bauxite in France and the 
United States. Further, the possibility of import- 
ing bauxite is very uncertain. In order to protect 
the aluiTiiniuin industry, therefore, it is proposed 
that a company should be established whicn should 
have a monopoly of the wholesale trade in import^ 
and home-produced copper and aluminium. This 
firm, which might bo called the State trading com- 
pany for copper and aluminium, would be modelled 
on the lines of the great German metal companies 
which exercised a monopoly of the entire German 
metal trade before the war. It would consists of an 
j amalgamation of all existing wholesale dealers and 
! importers of these metals, together with the' alu- 
1 minium and copper departments of firms of a more 
general character. Anyone could import, but all 
, imports w'ould have to bo turned over to the com- 
pany, upon clearance through the German customs. 

! Further, domestic aluminium and copper factories 
would Ik) allowed to deliver only to the' State 
trading company. Tl» prices for imported and 
. domestic copper and muminiuin would be fixed by 
a .^cini-governmental committoo at such a level 
, as to safeguard the industry. The domestic cbm- 
I mission and retail trade would not be interfered 
I with in any way. It might be necessary to levy 
import duties on aluminium products, aluminium, 
i .and copper, and it is estimated that a protective 
I duty of about 0'60 mark per kilo, for both producta 
would counterbalance the higher cost of production 
in Germany (16 per cent, higher than the import 
prioo for aluminium and about 7 per cent, hi^er 
for copper). — (JJ.S. Com, Rep., Jan. 5, 1920.) 

The SHNl*b Mineral Udnstry.— Spain is rich in 
minerals, the output at the pit mouth in 1916 being 
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wme 44,295,204 tons, valued nl 382,865,786 pesetas 
^8eta^9§d.). The value of the industrial pro- 
ducts derived from mineral was estimated at 
678,000,000 pesetas in 1916 (the hist year for which 
oomplete statistics are available. Figures showing 
P^'oduction of the<»varioiis minerals and mineral 
products in that year are given below: — 

Tons. Dt'srrlpHon. Tons. 

** •• 4,847,47.') .^’nlpluirlc nri.I .. 110,788 

Antaracite .. .. :J08,()87 Conl brlqilrttM .. 555,075 

Lignite .. 473,100 Irnti oro brl(|iiptte3 .. 30.3,784 

^Pnalt .. .. 7,:)1() White Inid .. ‘^49.3 

Meroury .. .. 19.900 Tnr uml pitch .. 19,211 i 

oulphur .. .. 4#,l)2:{ Antimony .. 425 1 

^PPer .. .. 1,908,97 4 A.sphalr ... .. 2,.591 i 

•• .. .. 100,053 Arsenic arid .. .. 73 

.. .. .. 80 Quicksilver .. .. 795 | 

Phosphorite .. .. 14,lll .Sulphur .. 10, 029 

Iron .. .. .. 5,850,801 Kenzol .. .. 1,044 

Iron pyrites . . . . 05.3,078 Creosote . . . . .390 

AUnganese .. .. 14,178 Cnlcium carlddo .. 10,511 

Ochre ., .. .moo Natural cement .. 289,950 j 

•Silver.. .. .. 274 I’ortland cement .. 2 Hi, .387 

Lead 200,282 Zinc produces .. 8.620 1 

Argentiferous lead . . 7,370 Copf)er products . . .32,880 i 

Halt 348,938 Iron and Steel products 820,057 

Wolfram . . . . 454 Coke 759,754 

•Graphite .. .. 1,240 Sulphate of ammonia . 1,710 

Granite .. .. 1,058 Heavy oils .. .. y 000 

Bismuth .. .. 10 Naphtlialene .. .. 17:; 

Asbestos .. 83 Colours ., ., 5,377 

Silver 140 

head 147.407 

Common Malt .. 540,990 

t'atjstic soda .. 19,940 

rotiWHlum chlorate .. 152 

Sodium chlorate .. 152 

Calcium chlorato . . 4,075 

Coj)pcr sulphate , . 7,000 

ScKlium sulphate ,, 10,100 

* Superpliosphate.M .. .315,177 

• — (Bull. Dept. Trade and Comm., Camda, Dec. 8. 
1919.) 

Rcsoiircei of Morocco. — Minerals. — Ircii, topper, 
2 in^, and urgeiitifcroiis load liavo hcoii shown to bo 
proflcnt. Manganese has k^on found in variou.s 

places between Djobol Nuniuooliouin and Djobol 
Masseur. The ore is gonorally found in thin, nearly 
horizontal layers, from about I to 6 feet in thick- 
ness, containing 50 per cent, of manganese and 
free from sulphur anti phosphorus. There is 
4inother easily workable deposit.at the Djebel Bon 
Arfu, but owing to transport difficulties it has 
not yet been touched. The deposits of iron .stK*!!! 
fairly important, especially tho.se found at Beiii- 
•Saf, near Oran, and at Ouenza. Near the Zaers 
and Camp-Boulhaut, where important exploration 
is being tarried out, the ore is found in veins 3 to 
■6 feet thick running from north to south in old I 
•calcareous soils, or in true sedimentary layers, i 
Copper mines have for many year.s Is'cn worked in 
the Lower and Little Atlas. Heeoiitly, specimens 
-of ore containing 30 per cent, of copper were 
found at Claoua. The pliosphates which occur 
neaBEl Botoudj, are not yet worked, but it i.s pro- 
bable that they will f)eeome of prime importanco ! 
in the mineral woalth of Morofco on aceount of ! 
their export value. lh(*y are iouiid in veins of 
varying thickness: from a few inches to about 
p feet. They extend all over the vast plateau 
between Guis.scr and Kl Boromlj. The FI Iforoudj ! 
4leposit is e.stimated t^) coiitaiii roughly ovt'r one ! 
million metric tons. VartOus oiIkt iniiUTals are \ 
found, Huch as salt, sometimes in large ainoitnts, j 
-asan the salt mountains of kSouk-el-Arba at Zis.sa! I 
Gypsum is also common, and is .sometimes of re- i 
markable purity. Slate has h(.\a\ found in a few 
places south of Mekne.s in the Middle Atl.as. 

Fuel , — In Morocco, like all new countries, there 
is wide scope for development. So far, however 
abundant supplies of coals do not swm to bo pre- 
Mnt, except for some good quality anthracite which 
M said to exist near the Atlas Mountains. Peat 
18 probably present in greater ^antities, especially 
near the province of Oran. Timber is scarce in 
Morocco; the forests are situated near the Atlas 
Mountains and in the north-west. The wood is 


mainly fig, pine, palm, eucalyptpa, plane and aspen. 
The natives mostly utilise qharcoal obtained oy 
clirbonisiiig the wood in sm^l heaps, and this 
fuel is employed to obtain relatively high and 
regular temperatures. lieliablo information of 
the existence of petroleum lias been given in official 
reports and by different missions. The north-east 
and north-w'est regions and the neighbourhood of 
the last spurs of the lAfiddlo Atlas appear to be 
partieiilarlv favoured in thi.s respect. Four oil 
zones have Ikhui located in the north-east, one 
of which — Sidi Brahini — might be w'orked and could 
(supply the north-eastern regions. In 1912 crude 
petroleum was found at a deptli of about 40 f(M3t 
at ()ue(l-Mellah. In the rnioceno .soils, which pre- 
vail in the east of the Ouezzan-Fer road, the crude 
liquid Hows from the naphtha-impregnated sands, 
.and is workable at certain places. In 1918 geo- 
logical experts came to the concln.sion that work- 
able petroleum deposits may exist in varioUH locali- 
ties .such as:-— Nortlf of Morocco, in the Gharb, 
towards Absoua, and on the banks of the Sebou 
and the ()uerglia, at Tselfort, Zerhoun and in the 
valley of the Tunaoucin, near Tuza. 

Morocco could easily become an important pro- 
ducer of alcj'hol, as the cultivation of cereals oc- 
cupies a great part of its territory, hut so Lar dis- 
tilleries arc practically non-existent. — {Bev. des 
I’rad. Chini., Nov. 15, 1919.) 


PERSONALIA. 


Mr. Arthur H. Ling has been appointed to the 
Adrian Brown professorship of chemistry in the 
University of Birmingham. 

Sir .James D(‘W'ar has been appointed correspond- 
ing memlx'r of tlie French Academy of Sciences. 

Mr. rfugh Bamage has bc'cn awarded the fel- 
lowship diploma of the Royal College of Science for 
Ireland, 

The death is announced of Prof. Dr. H. 
i Frosenius, director of the Fresenius laboratory in 
I AViesbaden, aged 73.* 

J)r, Stephen Miall has been appointed co- 
secretary and treasurer of the Federal Council for 
Pure and Applicnl Chemistry. • 

It is now reported (by the Z. amjew. Chem.) that 
Prof. R, AVTllstiitter, of Munich, has declined the 
offer of the chair of chemistry in tho University of 
Berlin. 

The Senate of London UnitK*rsity ha.s appointed 
Dr. Sidney Rus.s, president of the Hbntgen Society, 
to be the first J(K'1 Profes-sor of Physics at the 
Mkldles(‘x Hospital Medical School. 

Among the fiftcK'n eandiclak's recommended by 
the council of the Royal Society for election to the 
•fellowship are Dr. 1']. F. Armstrong, Mr. A. Chaston 
Chapman, Dr. T. R. Merton, and Prof.* Robert 
Robin.son, 

Dr. R. C. Maeluurin, president of The Mas- 
sachusetts Institute of Tt'chnology, died on Janu- 
ary 15 last at Cambridge, U.S.A. Ho twas born 
m Scotland in 1870 and graduated at Cambridge 
Univcr.sity in 1897, After serving as professor of 
inathematies in the University of New Zealand he 
was appointed to the chair of mathematical physics 
at Columbia University, N.Y., in 1907, which he 
vacated two years later to become president of the 
Ma.s.Hachusett8 Institute. Dr. Maclaurin had just 
of '•'‘ising for the InsMtute. a 
^4,0W,000 endowment fund, and this sum has been 
supplemented by a donation of an equal amount by 
Mr. G. Eastman, of the Eastman Kodak Co. 
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Report to the Board of Trade of the EiiPiklR 
, CoTTov Growii/g Committee. Pp . 74. [ Cmd . 
623. U. 6(Z.] H.M, Stationery Office. 1920. 

The Committee strongly advocates the establish- 
m^t of a central research institute to co-operate 
with the British Cotton Industry Research Associa- 
tion and to undertake the study of tho life of the 
cotton plant and tho development of its lint. There 
appear to be two main lines of investigation : Tho 
effects of heredity, by which the constitution of tho 
cotton plant is determined and can bo controlled; 
and tho effects and limitations of environment, 
such as the seasonal period available for growth, 
the temperature, rainfall, and humidity and 
the characteristics of the soil, also bacterial, fun- 
goid and insect organisms. These researches would 
further be divided into que-stions of purely local 
and those of general importancyo. Such an institute 
would compile and take charge of a seed index, and 
should arrange for the propagation of all poten- 
tially valuable strains of cotton and for the record- 
ing of their Jigricultural and commercial projxirtiee. 
The Committee omnhasises the immediate import- 
ance of greatly enlarging and streifgthening the 
Agricultural Departments of British Colonies and 
Protectorates. In order to increase the supply of 
trained scientific men financial provision should 
be made at British universities for reAderships in 
plant physiology, plant genetiiis, mycology, and 
entomology', also for research studentships. The 
establishment of a bureau for the interchange of 
knowledge of cotton growing and the pubHcation 
of a quarterly review are also recommended. 

The Governments of all cotton-growing areas in 
the Empire should l>c advised to take full powers 
for exercising strict control over all essential 
raAtters connected with cotton-growing. This con- I 
trol would be most advantag^»ously applied to the 
production and distribution of st^-d and the pre- 
servation of the purity of cultures. Suitable 
measures agaiivst cotton pests .should bcftaken on j 
a compulsory basis. Where it is possible and seems j 
desirable such Governments should bo encouraged , 
to establish local associations of cotton growers to 
advise on matters of general interest to the in- 
dustry. It is • ‘’commended tlji^t tho services of the 
British Cotton (growing Association be engaged for 
the purpose of marketing crops when desired by 
the local Government, at any rate so long as tho 
industry is on an experimental 8< ale. 

Funds for the promotion of cotton growing in the 
Empire should bo drawn from the ^ British 
Treasury, the local revenues of the cotton-growing 
arcaa, and from tho cotton industry in proportions 
allocated according io certain general piineiples to 
bo agreed upon. 

Commenting on the local conditions in various 
parts of tho world, the Committee points out that 
the almost total failure of the “ Sea Island ” crops 
in Georgia and Florida, owing to the attacks of the i 
boll weevil, throws a heavier demand on the We«^ 
Indian igrowers. In Egypt there has been a con- 
siderable falling off in production during the war, 
and no steps should be neglected to make good this 
decline. Measures were projected ^fore the war 
to remedy the unsatisfactory condition of parts of 
the Delta as regards drainage and the control of 
excess water. It is also of the utmost importance 
that water should bo available for tho reclamation 
and irrigation of the lands referred to as well ns of 
those further north, which will be restored to cul- 
tivation by the new drainage works. An adequate 
supply of water is available in the White Nile, and 
until this work is done the full advantage of ex- 
penditure already incurred in the Northern Delta 
cannot be obtained. The completion of this scheme 
would provide for an increase in the production of 
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900.000 bales of 400,1b., equivalent to abou^ 60 per 
cint. of the 1914“proauction, The magnitude of 
such a possible increaw in the Egyptian crop over- 
shadows the importance of what can be done in 
Nigeria and Uganda, where some such figure as 

100.000 bales may be expected as tho result of dd- 
yelopment work. A portion oi' tho serious reduction 
in the average yielq of the Egyptian crop is due 
to the devastations of the pink boll worm, and no 
tune should bo lost in organising systematic 
measures to combat this post. Subject to the re- 
quirements of Egypt, the irrigation works in tho 
Sudan offer a most promising return in tho way of 
development of cotton-growinj^ areas. The pioneer 
work in MesopiTtamia, though on a very small scale, 
is regarded as most encouraging. The results in 
Uganda, Nigeria, and other African provinces show 
considerable progress, but development is rather 
waiting on transport facilities. 

AvS regards India, Avhat is chiefly required is an 
improvement in (juality, which can only be obtained 
by systematic co-oiK‘ration between tho Agricul- 
tural Departments and tho cotton industry, with 
the institution of research on selection and breed- 
ing. This branch of the subject must go hand in 
h.and with work directed towards tho improvement 
of agricultural practice generally. Attention should 
also be paid to the organisation of marketing con- 
ditions and co-operative farming by small hmders. 
The formation of an East Indian Cotton Associa- 
tion is recommended. 


Manchester Steam Users’ Association Memoran- 
dum FOR 1918 — 1919. By C. E. Stromb'Ver, 
Chief Engineer. * 

Tho first part of the report deals with fuel 
economy, and includes a classification of the uses 
to ivhich fuel is put. ^ 

In high-temperature operations, gas works, metal 
furnaces, etc., the advisability of recovering waste 
heat, as in boilers, is dependent on the value of the 
material in the furnace and on the space required 
around the furnace for handling gear. The waste- 
heat boiler must never jeopardise the process 
proper. Where power is tho main requirement an 
ellicient central station is probably tho best. 

In factories requiring power and also steam for 
heating and boiling, a study of the relative propor- 
tion of these two requirements is important. In 
the case where nioro steam is used for heating pur- 
poses than can bo supplied by power-producing 
engines, advantage can be taken of tho fact that 
when pas.sing through the engine, steam only parts 
with the mechanical equivalent of heat for the 
power produced, which may bo taken at about 
2’5 lb. of steam or J lb. of coal j^r IHP., all the 
exhaust steam being used for heating. Tho mutual 
advantage of combining works using power twith 
those requiring steam for heating is apparent. 
Examples aro given showing the application of this 
policy, and to what extent engine efliciency is vital. 
To avoid tho uso of low-pressure distributing mains, 
a high bnck-prossiire may be put on the engine — 
which will be inefiicient from a steam consumption 
point of view' — provided that by so doing effective 
uso can be made of the waste steam. This would 
apptmr to be particularly suitable for isolated pro- 
cesses requiring both power and steam heat; it then 
becomes a question of deciding how tho steam shall 
be used after being suitably deprived of its 
mechanical energy before passing to the heating 
operation. Tho other alternative is to uso low- 
pressure distributing mains, and from data ob- 
tained from Fischer, which are quoted, it is shown 
that the radiation losses in low-pressure mains are 
not materially greater than in high-pressure mains, 
provided that pipes of adequate siro are employed. 
The diameters of the pipes should bo in inverse 
ratio to the squares of the steam pressures. 
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a\ithor also reviews in detail the question of 
the safety of cast-iron economisers and furna^ 
failures, his conclusions being often at variance 
with those contained in the reports of the Board of 
Trade. 

C 


COMPANY NEWS. 

BRADFORD DYERS’ ASSOCIATIOM, l/l’l). 

The twonty-secoiKUniinual mooting was hold on 
February 27, at Bradford. Mr. Ayiton S. Sharp 
presided and d<diverod an address. 

Whereas only 10 per oont. of the dyr^s ro<|iiirod in 
the country was manufaoturc'd at homo hoforo the 
war, the production is now 25,000 tons, or 20 per 
cent, above j)n?-\var consumption. Exports of 
dyed and printed textiles in 1910 were valm'd at 
£181, 990, .‘150, while a. total of 0,251 tons of aniline 
dyes, worth £1,826,571, wa.s imported. There is, 
however, a lack of c(‘rtain .sp(*rifie dyes, which is 
hindering the establishment of the ilyeing industry 
on a firm footing, and British manufacturers should 
devote special attention to this shortage. Although 
grants in aid of the dye imikers had lK‘en advocatid, 
they are inadvisable at the present time. .Tudging 
from reports on the present condition of the German 
dye industry, the makers still have time in which to 
establish themselves on a sound basis. British dye- 
makers have before tlu'm the most magnificent 
opportunity ever offered to leaders of industry, and 

will be entirely their fault if they do not secure 
within a measurable time, and througliout the 
world, the position which was formerly held hy 
Germany. The best wav to protec't the industry is 
not jiy imposing import duties, but by prohibiting 
the importation of dyes except under licence. The 
licensing authority must lx> able to act in the 
promptest way and have full power to grant licences 
not only for dyes which are not made here, hut also 
on account of inferior quality or higher price of the 
British article. 

The gross profits for tho past year amount to 
£911,252, and the sum avnilabh? for distribution is 
£707,0.51. The directors recommend the allocation 
of £50,000 for workmen’s superannuation, and the 
payment of a dividend of 22^ per cent, on tho 
ordinary shares, leaving £.899,321 to be carried for- 
ward.^ The increased profit over the previous year 
of £155,197 is more than accounted for by fortuitous 
amounts which are not due to the year’s trading; 
actually the profit was less than in 1918. The profits 
from the American works for 1919 have not In'en in- 
cluded as they are not yet available. The following 
figures show the percentage of net profits on the 
totalwapital ernplovcd during the past six years- — 
1913, 5-7; 1914, 4-9; 1915, 8; 1910, 110; 1917, 11 1; 
1918, 7*7; and 1919, 10*1. The avemge for the last 
five years is 97 per cent. The direct^irs have sold i 
the works in Kingersheim, Alsace, to a largo firm 
with preponderating interests in the bleaching and 
dyeing works in Franco. 


CEKEBOS, LTD. , ! 

At the annual meeting held at Newcastle-on-Tyno j 
on February 24, the chairman, Mr. W. H. Collins, i 
reported that in order to economise on transport 
charges, the company had purchased the business j 
of the Middlewich Salt Co., Ltd.; it had also ! 
acquired a second factory in France, and wa.s about ' 
to erect works in Toronto, Canada. Owing to the ! 
great increase in the company’s business, it had 
been found necessary to make additions to plant 
and machinery, and to enlarge buildings. For 
these, and further developments, additional capital 
would be required. 


I JOHN KNIGHT, LTD. 

I The annual meeting was held on February 27. 
' l^^-. J. W. Hope presiding. • The chairman saia 
that it was proposed to pay the pcofit-eharers 
.•idditional remuneration at tho rate of 15 per cdht. 
on their present wages. After stating that the 
liquid assets of the company amount to £674,426, 
or about £5,0(X) more than the whole capital, he 
dealt with Lord Leverhu line’s offer to take over 
the company, which would, however, preserve its 
identity. Lever Brothers, and its subsidiary com- 
pany, Associat'd Enterprises, Ltd., already held 
just over one-third of the issued capital. The pro- 
posal is to convert the £1 ordinary shares into pre- 
ferred ordin.yy carrying a fixed cumulative pre- 
ferential dividend of 25 per cent.; to purchase all 
the .€l deferred sharers at £13 lOs. each, and to 
allot 10 votes per share to the deferred shareholders 
as against one vote per share of the preferred 
ordinary shareholders, the effect being to give a 
majority of votes to the holders of deferred shares. 

South Stakfordshtrk Mono Gas Co. — T he 
annual roi>ort states that fuel supplic's during the 
year were mhort in quantity and of inferior quality, 
and that owi»g to labour unrest and strikes (par- 
ticularly the moulders’ strike) 18 per cent, lejss gas 
Wius sold than in 1918. Tho gross profit for the year 
was £15,857 (compared with £18,232 in 1918), and 
the net profit £7,374. 

Electro-Blkach* and Bt-Pkodvcts, Ltd. — The 
directors of this company have received an offer 
from Messrs. Brunner, Mond & Co. to purchase 
from rtio shareholders all their preference and 
ordinary shares by allotment of one Brunner-Mond 
share and 8s. for every two preference, and one 
Bninncr-Mond share and 38. for every two ordinary 
shares. Tho annual meeting of the Electro-Bleach 
Co. has been postponed pending a decision, afld 
should the exchange 4)e accepted the directors will 
recommend final dividends of 7 per cent, on the 
prelorence, and 14 per cent, on the ordinary shares. 
The Bru*ner-Mond shares exchanged will be en- 
titled to the same dividends as the existing 
Brunner-.Mond ordinary shares as from Jan. 1, 1920. 
New Cai’ital Issues. — Cotton-Heed Pro- 
lAd., has recently issued 220, (M)0 shares, of 
which 150,0{X1 shares were offered at par (£1). Tho 
company was formed, inter olid, to acquire and 
work under patent rights the kSegundo cottonseed 
and cottonseed hull defibrators. 

British Cellulose and Chemical Manufacturing 
(Ihirmt) Co.^ lAd.^ is issuing 4,250,000 74 per cent, 
cumulative participating jirefercncc shares of £1 
each, of which H.M. Government is taking 
£1,450,000, the numii rider being offered to the 
I public at par. The shares .^ro also entitled to 
; 25 per cent, of the jirofits distributed in every year. 
The authorised capital is £7,750,000, divided into 
£1,250,000 in preference shares and £3,500,000 in 
ordinary £1 shares, of which £2,300,000 has been 
is.sued. The shares allotted to H.M. Government 
Are. in liquidation of the advances, amounting to 
£1,450,000, previously made to the compa5iy. It 
is proposed that the old company be immediately 
liquidated and tho word “Parent” omitted from 
tlio title. ’The company manufactures cellulose 
acetaUi, calcium carbide and aspirin, and* is about 
to start producing artificial silk at tho rate of 
3 tons a day, the output to be increased to 9 tons 
a day by the end of tlio year. The works are situ- 
ated at Spondon, near Derby, and cover 200 of the 
340 acres owned by tho c‘ompany. The Government 
Has appointed two directors on the board, and re- 
serves the right to veto the creation of any deben- 
tures or other charges which might rank in priority 
to or pari passu with its shares. (See also this J.. 
1919, 317 B.) ^ 
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TRADE NOTES. 


. • BRITISH. 

British Galana in 1918. — The total value of the 
exports for 1918 was £3,524,798, representing a de- 
crease of over 18 ner oeut. on the previous year’s 
igure. Among the exports were sugar (93,001 
tons), coffee (4750 cwt.), copra (2487 cwt.), coco- 
aut oil (30,650 galls.), citrate of lime (31 cwt.), 
lime juioG (12.996 galls, raw and 3,671 galls, con- 
sentrated), oil of limes (180 galls.), fish glue or 
isinglass (5283 lb., value £321), gold (24,546 oz.), 
iiamonds (14,196 carats, value £29,575), rubber 
[23,854 lb.), and balata (1,140,788 lb.). 

Some 2000 acres are planted with cacao, of which 
a large part of the production is utilis^ locally. 
The planting of Para rubber has materially de- 
creased, only 3980 acres being undfu' cultivation ;i.s 
compared with 5100 in 1917. Tapping experiments 
at the Government experimental stations continue 
to give satisfactory results, both as regards the yield 
and the cost of collecting the rubier. The gold 
protluction has decreased owing to labour difficul- 
ties. Twenty-nine licences to explc\re and one 
lioonco to prospect for mineral oil in the north- 
western and Porneroon districts have been granted. 
So far no definite results have been recorded. — (Col, 
Eep.~~Ann., No. 1014, Dec., 1919.) , 

East Africa Protectorate In — The total ex- 

ports, which, for customs purposes, include those of 
the Uganda Protectorate, amounted to £1,543,101, 
a rise of 20 per cent, over the previous year. Cbtton 
represents 46 per cent, of the total (combined) 
value. Fibre, including sisal etc., valued at 
£202,328, was shipped to tlic Unit^ Kingdom. 
Coffee to the value of £124,268 (50,111 cwt.) was 
exported. Other exports were carbonate of soda 
(4688 tons, value £111, .322), j^rain and oil seeds 
(£2034), copra (19,285 cwt., value £18,599). and 
rubber (1666 cwt., value £14,026). vSisal and flax 
are being extenl^ively cultivated owing tb their 
present high prices. All mining work ha.s been 
stopped owing to the shortage of lOuropean miners 
and prospectors. Sugar-cane growing is being 
taken up over a wide area of the protectorate and 
promises very w-'l!. — (C<fL Hex*. — Ann., No. 1013, 
Dec., 1919.) 

Foreign Trade of the United Kingdom in 1913 and 

1919. — Thb Board of Trade Journal for February 26 
gives statistical tables dealing witli the foreign 
trade of this country in 1913 and 1919. The inflated 
values of 1919 arc rcdiicwl to the pre-war values of 
1913, thus providing a basis of comparison. The 
appended data are tiikon from those tables: — 


Northern Territories of the Gold Coast in IQlhl — TV 

dyeing of native clbths and cotton goods and tne 
smelting of iron ore give employment to the natives 
in various parts of the Protectorate. Salt is pro- 
duced by evaporation at Daboya, and the industry, 
which remained normal during 1918, is in the hands' 
of the Addah traders. 

Gold-bearing quar*^z and alluvial deposits have 
Ijoen found in the neighbourhood of Wa and in the 
Bole district. Extensive micaceous outcrops have 
been discovered in the south-western portion of the 
North-Eastern Province. Specimens of surface 
mica have been sent to the Cpast and have been 
favourably reponted upon. — (Cot. llep. — Ann., No. 
1011, Nov., 1919.) 

FOREIGN. 

Increased Capitalisation of German Chemical Firms. 

— The recent increases in the capitalisation of the 
largo German chemical undertakings afford 
evidence of their determination to regain their 
former ascendancy in the world’s markets. These 
increases follow on others which were undertaken 
in 1917 (this .1., 1918, 269 r), and they bring the 
total capita!i.sation up to about £53,676,000 (at 
normal exchange). The following table gives 
particulars of the amounts of new and old stock 
issued by the companies mentioned: — 


Company. 

Old 

stock. 

New stock, 
ordinary. 

Now stock, 
preferred. 

ToUI. 

liadlselio . . j 

F. Bayer A Co. i 
Ildchst .. ' 

Cassella A Co. . . 
A.-O. Anilin 
Fabrik 
Orleslielra 
VVeller-ter-Meer 

Marks. 1 
! 90,000,000 1 
! 90,000.000 ! 

90.000. 000 
! 4.6,000.000 

1 

1 33,000,000 

25.000. 000 

1 10,400,000 

Marks. 

1 90,000,000 

90.000. 000 

90.000. 000 

45.000. 000 

33.000. 000 

25.000. 000 
10,400,000 

Marks. 1 

72.000. 000 

72.000. 000 

72.000. 000 j 

80.000. 000 1 

26,000,000 

20,000,000 

8,320,000 

Marks. 

262,000,000 

252,003,000 

252.000. 000 

126.000. 000 

92.000<000 

70,000,000 

29,120^000 

Total 

■38:i, 400,000 

.383,400,000 

306.720,000 

1073,620,000 


- (U.S. Com. Itep., Dec. 31, 1919.) 


Vegetable Oil Trade of Kobe (Japan). — The quanti- 
ties and values of colza, coconut, and groundnut 
oils shipped from the port of Kobe increased very 
greatly in 1918, but trade in soya-bean oil was 
much hindered by lack of shipping for transporting 
the b(;an3 from Manchuria, Practically all the 
groundnut oil shipped at Kobo comes from North 
China. The following table gives the amounts of 
oils exported from Ko})e during 1917-1918: — 

1917. 1918. 

Rapesced oil ... 17,5^5,000 lb. 25,268,129 lb. 

Coconut oil ... 21,809,996 ,, 36,510,831 „ 

Soya-bean oil ... 5,221,931 ,, 4,976,932 ,, 

— (U.S. Com, llep. Suppl., Dec. 22, 1919.) 


|?oai tncUerialB : 

Ck>al, coke, fetid monu- 
factured fuel . . 

Iron ore, scrap Iron and 
steel . . j • • 

Other motalllc ores . . 
Oil seeds, nuts, oils, fats, 
and gums .. 

Hides A undressed skins 
Paper^making materials 
Bobber 

Utmufadwai artielaa : 
Obemleali, drugs, dyes 
and colours 

Earthenware and glass 
Paper . . •• •• 

Stand toialt 


Imports. 


Declared 

values. 


£ 1 , 000 . 

37 

7,4.33 

10,107 

41,677 

16,007 

6,816 

20,624 


12,906 

4,646 

7,674 

768J85 


£l,(m. 

6 

n,fS6 

12,366 

181,281 

29,613 

16,667 

24,347 


23,062 

3,620 

18,020 

11^1^02! 


Cliange 

in 

average 

values. 


Per cent. 

4 200 0 

269 
1 76-6 

t-143-7 
+ 102-2 
+ 238 6 
— 19-0 


+ 1566 
^ 238 0 
+ 216-0 


Change 

in 

quan- 

tities. 


Exports of foreign and colonial 
produce. 


Exports of United Bdngdom 
produce. 


Declared Change 

Values. in 

j. average 

19 13. I 1919. I values. 


Per cent.lfl.OOO. j £1,000. 

3 j -1- 


—289 

—30-9 

+ 29 6 
— 2 8 
— 14-6 
+ 48-1 


—808 

—768 

-46-3 


9 

664 


3 

474 


6,670 i 11,095 


8,411 

298 

14,887 


7,641 

106 

276 


100,676 


12,276 

6 

14,021 


6,602 

45 

00 


Per cent. 


f 200 0 

+ 14 6 

+ 1520 
+ 1180 
+ 600 0 
-- 28-6 


Cliange 

in 


Per cent. 

—1000 

—88-9 
—26 6 

—22-4 
—33-2 
—99-7 
+ 323 


+ 316 
— •91-3 
-87-0 


-21-8 


1 Declared 

Change 

Change 

1 Values. 

in 

in 



average 

quan- 

1913. 

1919. j 

values. 

titles. 

,1 £1,000. 

£1,000. 

Per cent. 

Per cent. 

63,060 

92,298 

+ 242-2 

-49-7 

411 

320 

+ 185-7 

-72-7 

130 

66 

1 230-0 

-84-6 

4,468 

14,358 

+ 193-8 

+ 9-6 

1,886 

1,627 

+ 119-8 

—60-7 

968 

911 

+ 297-8 

—761 

2,093 

2,919 

+ 136-4 

—68-6 


20.460 

+ 134IS 

-42-8 

6,213 

6,182 

+ 14811 

—691 

8,679 

4.234 

+ 24818 

—67-0 

411^8W 

'68ti643' 

+ 177^ 

l“46*f 


164,828 
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1*ARUAMENTARY. NEWS. . 

HOUSE OF COMMONS. 

* Imported Potash from Germany and Alsace. 

Sir A. Geddes, an8\<^ering Sir R. Cooper, said that 
since the armistice the imports of potn.sh from Ger- 
many had been 19,280 tons (worth £323,727) for 
agricultural use, and 4301 tons (worth £182,416) for 
industrial use, while Alsace had supplicxl 37,20" 
tons worth £275,476) for agricultural and 100 tons 
(worth £2250) for industrial us<‘. The ruling prices 
of potash in German.V, the material acquirccl by tlm 
British Government in part payrneift. for foodstuffs, 
and the maximum prices (now £116 5s. per ton) fixed 
for 88 — 90 per cent, caustic potash imported 
through the Board of Trade, were also given. — (Feb. 
23.) 

Empire Cotton. 


refined, 6*1 ; total, 30*7 million cwt. The figure for 
1914 was 33 6 million cwt. — (M^r. 2.) 

• 

• British Cellulose and Manufacturing Co. 

Numerous questions were put to Ministers «on- 
cerning the conversion of the prior lien charge held 
by the Government into preference shares in the 
reconstructed company (tnis issue, p. 98 a), em- 
phasis being laid on the undesirability of the 
Government holding share capital in companies en- 
gaged in competitive manufacture. The action 
taken was defended by Mr. Chamberlain and Mr. 
Hope on the grounds that the arrangement made 
afforded the best means of protecting the money 
already invested and of preserving in this country 
an industry of vital importance in war and of 
great utility in iwacH?.— (Mar, 1, 2, 3, 4, 8.) 


Replying to JNlr. Chadwick, Lieut. -Col. Amery 
said that 24 per cent, of the world’s production of 
cotton is contribute<l hy the British Empire. Apart 
from the small hut vJtluahle East Indian crop, the 

f )roduction is almost entirely in tropical Africa. Of 
ate years the Uganda crop has fallen off, but a 
large increase is expected. Every effort is made to 
encourage cotton-growing, and special attention has 
boon given to the improvement of Colonial Agricul- 
tural Departments. The Colonial Office is in clos<» 
touch with the Empire Cotton Crowing As.sociation. 
—(Feb. 23.) 

• Sugar-Beet Industry. 

• Lieut.-Col. Guinness asked if the Board of Agri- 
culture is aware that the Cantley sugar factory has 
now been acquired by an English company, and is 
being equipped with the most up-to-date nachinory 
in teadincss to deal with this year’s crop; and if 
he would draw the attention of East Anglian 
farmers to the importan(‘(‘ of this new industry. 

8ir A. Boscawen said he would make inquiries. 
—(Feb. 24.) 

Gas Cylinders. 

Mr. Kellaway, aiLsworing Mr. Alfred T. Davies, 
said that a consignment of 16,000 gas cylinders was 
sold to a Mr. Milligan in Decemlx^r last, and l' 
delivery under this contract is now nearing com- 
pletion. There was no sale to any other buyer. — 
(Feb. 24.) 

Purchases of German Pota.sh. 

In reply to Sir 11. Cooj>er, Mr. Bridgeman made 
the following statement showing the amount of 
German potash contracted for, together with th. 
different grades and prices per ton : — 


• 

Grades. 

Quantities 

contracted 

for. 

Quantities 
rcceued 
in the 
' U.K. 

1 to date. 

Prices 

1 credited 

I to German 
Govern- 
1 ment f.a.s. 
j Rotterdam 


Tons. 

'I'ons. 1 

£ s. d. 

60% muriate of potasii 

ao.ooa 

8 .W8 

10 5 1 

90*96% muriate of jM)ta8h 

5.000 

2.300 

18 0 8 

90% lulphate of potash 

13,500 

5,970 

18 15 11 

Fo^h manure aaltfl (minimum 



• 

content 80% K,0) .. 

10.000 

7.855 

8 5 1 

Total 

48.500 

24,413 ; 

! 1 

— 


The amount to be delivered at Rotterdam i.s about 
two-thirds of the whole. The remainder is to be 
delivered f.o.b. Hamburg at prices 5s. per ton lower 
than those given above.— ^(4ar. 1.) 

Sugar Imports. 

Mr. Bridgeman informed Lieut.-Col. Archer-Shee 
that the sugar imported during 1919 was: Refined 
foreign, 7'9 million cwt.; refined in bond, 16*7; un- 


OFFICIAL TRADE INTELLIGENCE. 


{From the Board of Trade Journal for Feh. 26 and 
March 4.) 

OPENINGS FOR BRITISH TRADE. 

The following inquiries havo been received at the 
Department of Overseas Trade (Development and 
Intelligent), 35, Old Queen Street, London, 
S.W. 1, fr(fin firms, agents, or individuals who de- 
sire to represent U.K. manufacturers or exporters 
of the goods .specified, British firms may obtain the 
names and addressc's of the persons or firms referred 
to by vipplying to the Department taiid quoting the 
spe<*ifie reference nuinbc'r. 


I 


Locality of 

.MATERIALS. 

Reference 

Arm or agent. 


number. 

• 

Rritish India . . 

Heavy * chemicals, pharinaeeutleal 



prepar.atlons 

2m 

Ceylon , . 

Soap, poiftimery. crockery . . 

292 

Egypt . . 0 . . 

T-eatlier, ghiss. china, eartlipiiware. . 

298 



Toilet and laundry soap 

Glass, china, }>otash, polislies, soap 

294 


(tender for) 

— 

South .\frlca . . 

f’hina, glassware 

291 

Ralkun States . . 

Soap, druggists' sundries, glass. 



crockery 

295. 

Relgium 

Soap, i^ridles, vegetable oils 

270 

Greece . . 

Textile* leather, skins 

29^ 

Italy . . 

Dyes, metals 

275^ 

Japan . . 

UheniJcals. dye.s. aininonlum anl- 



phato, i>ulp, paper 

279 


Uheinloals. dyes, metals, nuinures . .» 

289 

Latin America , . 

Chemicals, paints, colours, alkalis, 


• 

dlslufectantH 

282 

Mexico . . 

Heavy ehemirals, potasii. sixla, in- 



termc«llatcs and coal-tar products 

285. 

Netherlands East 

•Soap. iK'rfumery, dyes, paint, var- 
nish, chemicals, aiumlnium, rern- 


Indies. 


inlcs, milk [K)W’dar. ohlua, fHjrce- 
luin, enamel (goods in demand) . . 

Norway 

Synip 

279 

Palc-stinc 

I.eiithcr. leather cloth, iron and steel 



goods, oils, colourB, paints, var- 
1 nlsh, ehemicnls, drugs, enamels . . 

281 

Per.'^la . . . . i 

1 Leatiier, sugar, glass beads. l)ottles. 



1 tumblers (goods In demand) 



• Poland . . . . 1 

Photographic materluls 

:R)2 

Portugal 

1 Gliemlcals. disinfectants .. ..* 

308 


Artificial silk 

304 

Spain 

Petroleum for Diesel motors (tender 
for) 


Argentina 

Cement, galvanised iron, oils, greases, 



paints, rubber tubes and tyres . . 

312 

Brazil , . . . 1 

Calrimn rarbldc, caustic soda, ob- 


Uhlle .. 1 

inont, oils, paints, varnish, gas oil 

313 

Chcinicals, drugs, paper 

314 


An application haH been received at the Department of 0veraea8>^ 
Trade for the namea of manufacturera of watcr-gaa pitch. 


• Market Sought. — A Canadian firm desires to get 
into touch with U.K. importers of high-grade silica 
and talc. Inquiries to the Canadian Government 
Trade Commissioner, 73, Basinghall Street, London,. 
K.C. 2. 
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tariff, customs, excise. 

Silf and Australian' 

-nt of the Mfnister'fe radeTnd CusC“"“ 

si” r"'' '‘’S'-; '•“.ff.r.J.Ss.rz'K' 

"f. «>><1 i">Port 

onf ^ longor required for any goods ex- 
opt mfer aha colours with aniline blso copper 

..ISii'a Ki ;s a ■'"* 

;s;s jr 

Ivei , platinum, and earthenware tiles. ^ ’ 

nni. - ... 


keviews. 


■ ' ‘ } tlieS. 

Brazil. The regulations respecting consular in 
issue for Marclt4 

Ihe Budget Law for 1920 increases the customs 
itms on porcelain, faience, linseed oil, and pre 
red paints, and doubles the present statistmal 

fjler/nanij.—Thc export of paper, cardboard and 
mufactures thereof is prohibittMl except under 
ence as from February 19. * 

^riTb-mirnnV"'^' Customs duties are 

per cent ‘s lew, ^sur.pl..,„ent.,r.v duty 

i? proposed further to restrict 
' impoitation of articles of luxury,” ii ‘ ' 
rumerv nnri ’ 


including 


' impoi\;,vviuii ui arncies or 
funiery and expensive soaps. 

/e.TjC()^The export tax on copiier has been 

iiZ, ?C'S„ 1 S“,S' “ ““ 

i^eno State have l^en removed. 

he prohibition of the import of klepalo rcreain 

of gas mantles 

Dvoked as from STovember 24, 1919 
oHygal.— Among the articles the import of 
;h IS prohibited are alcoholic beverages vineear 
ortlonery (except liquid glucose), fer.nmirnro 

:r Ini*? ®5"‘® oxccptions), manufactured gold i 
r and lead, and writing inks. ” ' j 

mpng the articles that may only bo imnor♦.fv^ 
upts to be Minister of Finance are ' 

.Stine'’of' ““bstances for use i 

'^crudrgraphi^': '->-ond thf 


Jo^’bTt'lT m'*''- propaganda 1 

ie^n of Agriculture for t^^ I 

uction of rate, it is announced that the i 
©at^^blishment of a re- i 
h laboratory, and that a chemist is to be an®' i 
M to work in injunction with the Ministry’s 
leal adviser. The work will include the dis- 
“«^P{;«on9 that are harmleis to domestic 
16 T of existing 


A Wtisb on Bamsn Minkhal Oil. Foreword },„ 

S't; a 

ltp*rSSiS^^ 

E-xociitive in collaboration Iv"ith ^tho*^shaTe ou'^and 

Sm'ittTe":.?' octfvit ts of the 

in the yeari^mmedLte y preceding the S 
ot war. but th<t l u Vi the outbreak 

airectio’nfirtttimXuif 

re.a,;oi;i:r;$:iUrod1iTrom"w“alt^oolf 

; IISSz -SHI-II 

Facilities^ for nia;y be cited • 

SErzi,:c,r';z)S^ 

fmr'ah"adr“b^rd?n!T^^^ 

diclt’ing'’®m.![n;’1f Tbrnil^sn “t. 

ventors®„f pr^„e„,^®f P;'*f ^?• ”'=b 

distillation of coal Oi?tl o u link " 

‘of tmS 

ro';rg"hiy'’“8oTo“^-p;: 

thra can bo reduced bv n‘ water, and though 
60 or 65 per cent ^fn?+hn*^ drying m the open to 
artificially. ” As’ a drying has ^ be done 

utiiisatiris^ii?” u“tal5i:: 

a X cannels and oil nhftla* ♦!»« 
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to the very valuable memoir, pi%pared by Dr. A* 
Strahan, the Director, whichtwas publish^ by the 
Geological Survey in 1918, dealing with the lignites, 
ojl-shales, cannel coals, etc., of England and Wales. 

Mr. Andrew Canipl]|pll is responsible for a short 
section on refining, a subject on which, in relation 
to shale oil, etc. — ho has exertional knowledge; 
but in 80 far as the section refers to iho refining of 
crude oil from cannel, etc., the information given 
appears to depend almost wholly on results obtained 
with a five-gallon experimental still. The difficult 
problem of the refining of crude oils from cannel 
and “low temperature” coal distillation plants is 
not really seriously tackk‘d. Perhaps this is because 
the pioneer producers of these oils (in recent years) 
have generally disregarded the problems of the re- 
finer, and have chosen their methods of production 
without regard to his limitations. With the develop- 
ment of the work of the Fuel Re.seareh Board and 
of many private investigators, who are proceeding 
on more practical linoij than their predecessors, it 
may be anticipated that very shortly the refiner 
may have a better opportunity of working up pro- 
ducts from the crude oils derived from waste coals 
and cannels. W. J. A. BiTTXEHFiEiiD. 


Industkial Gases. By II. C. Greenwood. Vp. 

xviiH-371. (London: JUiillitre., Tindall and Cox. 

1919.) Price 125. 6d. net. 

The untimely death of Harold Greenwood is a 
serious loss to our chemical industry. Always 
t modest and unassuming, he had reached that stage 
of life when he was beginning to create out of the 
knowledge which ho had absorbed and ns.siinilaU'd. 
Much of this knowledge will iiow^ be lost, hut fortun- 
ately that part of it relating to the industrial gases 
has been preserved. This liook was almost ready 
for press when Greenwood died, and it now appears 
with a foreword WTittim by Dr. J. A. Marker, who 
was his chief during the researchKH on the synthesis 
of ammonia carried out for the Ministry of Muni- 
tions, some of which have just bec'ii made public in 
the report of the Nitrogen Products Committee. 

The industrial use of gases is no longer restricted 
to the gas industry. To-day hydrogen, oxygen and 
carbon^ioxide are of the greatest importance 
^hnically, and the application of other gases j 
including even the rarest, such as helium, is cou- ' 
tinually increasing. The processes of gas manu- | 
facturo are still in course of vigorous development, ; 
and the author has found it preferable to avoid any 
very detailed treatment of the various processses 
involved, and to deal in the main with general 
principles, special attention being paid to the ques- i 
tion of gaseous equilibria. In consequence a fair 
amdunt of mathematics is introduced, but the treat- i 
ment is so clear that the reader should have no ' 
difficulty in following it. A valuable feature is the , 
frequent use of tables of reference data in the form I 
retired for immediate use in technical practice. ' 

The book is divided into three parts, dealing with : 
the gases of the atmosphere, sundry other gases, 
and gaseous fuels. These are precede by an intro- 
dnction in which the fundamental physical and i 
physico-chemical principles forming the batlls of I 
^nnical gas reactions are outlined. This section j 
is most ably written, and for a long time to come ; 
should prove to be the standard work on the j 
subject. I 

The ^tion on air involves the consideration of ^ 
the various methods for its liquefaction, an achieve- ^ 
ment which not so many years ago was but a ' 
scientific curiosity, whereas in the near future a 
liquid sir plant may become a commonplace in the 
chemical works. Oxygen gas is in the main ab- 
sorbed by the welding and metal-cutting industries 
— aboui; 90 per cent, of the present production, 
acoordiBg to the author. It is safe to predict 


that it will find a more extended application m 
cRpmical industry when catalytic oxidation has 
been further developed. Such processes as the oxi- 
dation of aldehyde to acetic acid in presence ♦.of 
manganese are far easier to work with oxygen than 
with air. Nitrogen, so inert in itself and so active 
in combination, is the mystery gas of the future and 
the most fashionable gas to^ay. Ac(»rdindy we 
may expect much progress to bo made in the Imow- 
hdgo of its behaviour and technical application. 
'I’his is clearly indicated in the book. 

When the Swedish savant Cleve discovered the 
mineral named after him from which Ramsay in 
1894 obtained helium (Lockyer’s helium it should be 
called in justice to the editor of Nature, who dis- 
covered its “ lino” in the solar spectrum), it was 
little thought that America, amongst its many 
w'ondors, would prove to possess a natural gas con- 
taining up to 1 per cent, of helium (Cottrell, this 
J., 1919, 121 t), and ^hat it would be proposed to 
isolate enough of this gas to inflate a Zeppelin 1 
Clwinistry has few more fascinating romances. 

Of the miscellaneous gases hydrogen is the most 
attractive and occupies by far the largest section 
of the book. Its uses are numerous and varied, the 
most importjAit being aeronautical, fat hydrogena- 
tion, and synthetic ammonia. A variety of rival 
processes for its manufacture has been suggesl^. 
many are in practical operation, and the technical 
and patentMiteraturo on the subject is very large. 
Greenwood had mide a special study of this subject 
and writes therefore with a critical knowledge such 
as few others outside the industry possess. 
Hydr(l)j;en is made in quantity to-day at a price 
considerably less than is charged for town’s gas, 
and so much is already known of its behaviour that 
the way is clear for its further immediate applica- 
tion in many directions. The other gases considered 
are carbon monoxide, carbon dioxide, and the oxides 
of sulphur and nitrogen. 

The subject of gaseous fuels usually suffices for a 
book to itself, but the author devotes some 60 pages 
to it, ii# which a very clear and concise summary 
is presented. Throughout the work there is every 
evidence of thoroughnes-s, and Greenwood’s book 
will provide stimulus to many to come after him, 
so that his life’s work w ill not have been in vain. 

- E. F. Abmsteono. 


Memorandum on Solid Lubeioants. By T. V. 
Thomsen and L. Aechbutt. Department of 
Scientific and Industrial Research. Pp, 28. 
(I.ondon: II.M, Stationery Office. 1920.) 

Any addition to our scanty and scattered litera- 
ture on lubricants is w'elcome, even though it be a 
co-ordination of results which Jiave lon^ been known 
to some of us. The subject of solid lubricants is pre- 
sented very clearly in this memorandum, but, un- 
fortunately, no serious attempt has been made to 
express a decided opinion upon their value. It 
must, however, be borne in mind that the memoran- 
, dum has been compiled to satisfy a demand and not 
to stimulate the use of such lubricants. . 

Among the solid lubricants graphite, talo, mica, 
sulphur, and white lead are men tinned, abut subse- 
quently it is stated that some of these are often 
used to cure hot bearing; th^ act less as lubri- 
cants than as mild abrasives. With properly lubri- 
cated bearings the chief advantage of using a solid 
lubricant is apparently the effect on the friction at 
the moment of starting. Flaked graphite is stated 
te build up a surface on very rough bearings, but 
it may be detrimental where small olearanoes exist. 
•Colloidal graphite would appear to be a useful solid 
lubricant were it not for the fact that it is very 
susceptible to the flocculating action of electrolytes ; 
in fact, less than OT per cent, of free fatty su^s is 
sufficient to precipitate it. Neverthelessi it hu ito 
own sphere of usefulness. E. A. Evaks. 
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THE PRESENT POSITION OF THE 
TUNGSTEN INDUSTRY. 


. • J. L. F. VOGEL. 

li is difficult to review the present position of 
the tungsten industry without somewhat detailed 
reference to its history, both under war conditions 
and in the period immediately preceding the war. 

Uses for Tungsten . — By far the greater part of 
the tungsten consumed before and during tne war 
was by high-speed steel makers, whose object is to 
obtain an alloy steel, which is not only strong and 
hard, but which also retains these properties at 
high temperatures. The aggregate tonnage eon- 
Huiiied for lamp filaments, contact points, X-ray 
targets and wire is quite insignificant, land 
although it has materially increased since 1914, it 
still has little liearing on consumption. As regards 
the alloy steel containing tungsten, despite the 
competition of molybdenum sj^cl and such alloys -as 
stellite, there is little, if any, evidence of the 
replacement of tungsten alloy steel to any extent 
by other alloys for general use as high-speed steel. 
IHingston steel has been adopted for purposes other 
than cutting, as, for instance, exhaust valves for 
internal cxmibustion motors, and thtre is a con- 
siderable consumption of steel containing a low 
per(X!ntago of tungsten for magnets and hacksaws. 
Speaking generally, however, it may ^ said that 
the uses of tungsten have onl^ expanded to a 
limited extent, and that the consuinpition is still 
essentially dependent upon the demand for high- 
speed steel. 

Itaw Mdter'uil . — The production of tutigsten 
naturally depends upon the supplies of ore, i.e., 
up^ the minerals containing tungsten trioxide 
(WTlj) combined with the oxides of iron and/or 
manganese or of calcium, and a review of the ore 
situation is essential to a correct diagnosis of the 
position of the industry to-da^^ 

Tungsten ores in pre-war days were ilcnyed 
mainly from the United States, South America, 
Portugal, Burma and Australia, and th§ supply 
and demand had gradually risen from a low figure 
to some 10,000 tons of concxiiitrates per annum, 
equivalent to, say, 4000 tons of metallic tungsten. 
Under war conditions, demand almost immediately 
overtook and passed supplji when plants were 
ready to produce tungsten [)Owder and ferro- 
tuiigston. iStreimous exertions wore taken to aug- 
ment production, and the, sc met with such success 
that by 1918 the output of concentrates exceeded 
the demand. The increa.sod proc^uction was 
specially noticv>ahle in the United States and 
Burma, while China came into the market with a 
fresh and entirely unexpect('d production. The 
output for 1918 waff roughly 2/>,000 tons, or 21 
times the pre-war consumption. 

High-speed Steel . — As it has been shown that the 
ultimate consumption of tungsten is mainly con- 
fined to the manufacturors of high-speed steel some 
consideration must bo given to this product. 

Before the war competition between different^ 
high-spffed stool makers had grjidually led to iii- 
croaaing nercentages of tiingsUm being employed 
whereby petter quality could be imparted to the 
steel. Under war conditions high-speed strxd was 
Htandardi.sod witli 14 and 18 i>er cent, tungsten con- 
tents. On the other hand, high-speed steel is not 
consumed at all completely in u.se, and every engi- 
neering works accumulates rapidly a stock of scrap 
in the form of broken tools, or tools which have 
lost just sufficient of their size by grinding to 
render them useless for accurate work. During 
the war period every effort was made to colleci 
scrap and return it to the steel makers for re-melt- 


ing, but the clean-up after the war disclo.^bd a very 
great deal more scrap than was ever thought to 
eitist. There were, “further, largo stocks or many 
; special sections and sizes U8t*d in the manufacture 
: of munitions which were no longer saleable, 
j The conditions ruling at tho date of the Arinis- 
I tieo may be summarised as follows : — 

I 1. Supplies of oro concentrates were in excess or 
j tho current demand and commitments under firm 
j contracts for very considerable additional tonnago 
! were in force, 

I 2. There were large stocks of manufactured and 
scrap high-speed steel. 

I 3. The demand for high-spoe<l steel by engineers 
at once dropi)od and sales., were reduced to a 
minimum. ,i 

4. Prices for wolfram concentrates, tungsten 

f )owder, for ro- tungsten and high-spoc'd steed at once 
K'camo nominal. 

i The Manufacture of Tungsten and Ferro-T ung- 
I sten. — From a technical point of view tlie war had 
j effected radical changes. Up to 1914 the bulk of 
I tho wolfram W'as Hmcltc<l into tung.sten powder in 
j Germany, and at the outbreak of hostilities ore 
j supplies wore far in excess of the smelting capa- 
j city of the Allied countries. By tho middle of 
19i5 this defect had been made good. In England 
tho question of manufacture of tungsten powder 
or ferro-tiingsten was tho subject of close investiga- 
tion. Many of tho makers of the best brands of 
bigh-8t>oed steel were satisfied tliat tbo quality of 
thoir products could only be maintained by employ- 
ing tungsttm powder at least as good as that pre- 
viously imported from Germany. On tho other 
hand, improvxxl methods of manufacture of ferro- 
tungsten offerotl a<Ivantages in many respects. Tho 
probhuii was solved eventually in tho only rational '' 
way — by the erection of factories for making both 
products. Four works wore establi.shed initially 
for powder and five for the ferro-alloy manufac- 
ture, and tho bulk of the tungsten made dui4ng 
the w^ar came from these. Once the factories wore 
running — that is, in tho spring and summer of 
1915 — tho oro situation became acute, and tho 
Government commandeered ore supplier and dis- 
tributed them. The quantity of oro available, how- 
ever, suffice only to maintain outputs of ^>--60 
per cent, of the maximum in each factory. 

Tho processes employed in the different works 
j wore not made public, but collated information 
obtaine<l by the Ministry of Munitions showed that 
a very high standard of efficiency was attained 
throughout. Tho quality of the product was equally 
high, and this was specially noticeable in view of 
tho great variety of tungsten ores employed and tho 
low grade of a considerable proportion of these. 
Pre-war tungsten pow'der from Germany averaged 
some 97’0 — 97’5 per cent., while tho standard 
British metal assayed 980 — 990 per cent. Ferro- 
tungsten was confined ito a very stiff specification 
in respect of impurities and this was mot by' the 
makers genera I I.v, although the Ix'st ores had to be 
.set aside for their use. 

It may be generally .stated that an industry 
which had developed for twenty j^ears in Germany 
was more than equalled in efficiency and quality of 
product in two years by British firms, working 
under all the difficulties of war conditions. During 
the war ferro-tungsten plants were gradually put 
dow'h by other Allietl countrio.s, which suftic'od to 
satisfy domestic consumption in Japan, France, 
Italy and tho United States. The British plants, 
however, were designed primarily to supply tho 
needs of all the Allies, so at the date of the armis- 
tice the manufacturing capacity of Great BriUiiii 
was in excess almost of the world’s normal demand 
and far in excess of tho home roquircunents. 

Ore Production since the Armistice. — The cost of 
j producing ore rose gradually, as it was influenced 

4 
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by the frice of* silver, which is the basis of ex- 
change^ in most of the ore-producing coumtries. 
This rise bcc.iTno excessive silver becamey a 

free market and hence there *follow<Hl a period 
during which costs of mining and transporting ore 
(OMcen trait's to the market grew higher and 
Jiigher, while accumulated surplus stocks of ore 
and scrap high-spc^l steel became available in 
sufficient quantities to meet demands for an ex- 
tender! period. Tliese stocks •were held largely in 
the Unilx'd Kingdom and in the United States; as 
it was found desirable to liipiidate them to a ton- 
siderable exltuit, prices naturally fell and V(>ry 
soon dropjied below the increasing costs of produc- 
tion. Many mines* in consequence, closed down 
after compicting their existing contracts at war- 
time price^s. The steady fall in ore pri(‘es and tin' 
absorption of scrap eventually n'rlucerl the cost of 
production of higli-sprs'd ste'el to a figure that 
made the ro-stncking of stores of this malerial 
economically po'^sitilo. Further, the demaiuls of 
the <*ngine<‘ring trade for sizes of bar suitable for | 
reconstriKtion work, motor car manufacturing, j 
et(t, began to he felt in the autumn of U)l9, as j 
well as a demaml from the emuny countries, whose | 
stocks were entirelv depicted, though this trade | 
was hampered by tlie heavy fall in excliangc. i 

The future of the industry can now ho discussed 1 
on the basis of this information, but, like all esti- [ 
mate.s of the future of industries, it is deeply ; 
obscured by unknown factors. i 

Conisumption.~Onc<' (h'oh'ted stocks of suitable I 
si/A's and sections of liigli-spced steel have been j 
manufactured and distribuU'd it is probable that ' 
the normal consum[)tiou will settle down to some- 
tbftig Ix'twcen the war and pre-war rates; in terms 
• of OH' concentrates consumed these were, say, 
2(),()()() and 10,000 tons, ri'sjK'cf ively. 

In view of the almost complete scrapping of old 
machine tools, it is rcasonahk^ to assume i post-war 
nolmal consumption of some If), 000 to 16,000 terns 
of ore (oncentra.te\s with a gradually rising ten- 
dency. How soon this normal consumption will 
l)Cgin to operate, it is dillicult to estimate, but 
probably from lOlll onwards, ilemand and supply 
will run more or less together. 

Ore i^upplics . — On the above estimate of con- 
sumption, the ore supplies already in existence are 
likely to gove/n the market for a considerable 
period, when t.-iking into account lh(' wolfram wlii< h 
will he inine<l in any case in conjunction with tin, 
the demand and price for whicli will ensure active 
jircHluction. Once stocks are absorbed or rediicxMl 
to a low figure, the cost of ore conoentrates must 
b(‘ governed by costs of mining fresh sup[)lies, and 
these, owing to the movements of ex(*nange, are 
at present greatly in exec'ss of the current market 
price of stocks. Assuming, as is reasonable, tliat 
silver and gold are unlikely to fall to jire-war values 
within say two years, it is proba’ole that the prii't? 
of freshly-p rod need ore roiKsmtratos will rise to an 
exte'iit which will corresjmnd with exchange. 
Taking actual figures, the pre-uar and current 
price’s for ore comvntratos are afjproximately 80s. 
per unit, and it is improbable that at the present 
exchange rates, production to satisfy tho full 
demand will be possible under ■b'is. to oOs., but these 
figures \vill not come in force until stocks have 
disappeared. 

Manufacture of Tungsten and Ferro-Tiiiujsfen.— 
As has been shown, even under the .stress of war 
conditions the British makers of tungsten powder 
and ferro-tungsten entered on their task deter- 
mine to nlace these industries on a permanent 
footing. Quality of product was recognised as an 
essential and the standard production of this 
country has proved to be superior to that previously 
obtainable anywhere. Scientific research has gone 
hand in hand with. manufacture, and British manu- 
facturers might bo able to compete with their 


former rivals, but, of course, the fabulous decrease 
in money values of contiinontal currency * gives 
j advantages in costs of manufacture which arc not 
I ^iasily countered. * 

I I It baa been accepted as a ‘matter of milicy that 
! the industry is essential a.s af safeguiwd and it is 
i ineludcAl in the “ key ” industries which ma^ be 
i protected if m^jcssity arises, AVhether such neces- 
I aity will arise is dillicult to forecast, but present 
I indications favour the view that by foresight and 
! precaution in erecting the factories, providing for 
i ore supplies and establishing a high grade of 
; product, the industry can look after itself against 
1 fair competition, hut not against dumping, 
j Jt must bo remembered, however, that fuel and 
j labour both directly and indirectly govern costs of 
' mannfactnrc and that if tlie latter exceed a certain 
i limit foreign competition cannot he met. 


THE IMPORTS AND EXPORTS 
REGULATION BILL. 


I’he flill to regulate imports and exports (this J,, 
1919, loO ii),* which w as iiiti iiduei'd into the House 
of Commons <luring llie past Session and tem- 
porarily withdrawn, has h('<'n considered and re- 
porte<i up(jn by a committee of the Association of 
Biitisli Chemical iMamifaeturers. Tho report of 
the eommitt(H) has been adopted by the Couni.il of 
the .Vssociation and forwarded to the Board of 
Trade. The following are the main provisions; — 

Tlu^ coniinittee recognises that th('ro are tbn'e 
elas.ses of industry whicli have to be considered at 
th(^ present moment, when the (lovcrnmi'iit has to 
sateguard the country against the lack of material 
neci’ss.'iry for war purposes; — 

(1) Industries which during tlu’ war spent tlieir 
own capital, at tlic*nrgent request of the Covern- 
meiit, to make, or inerease^ their make of, war 
malerial, and now for various reasons find their 
< apital ^inremnnerative. 

(2) Those industrii's, (‘ommonly called ‘‘ key in- 
dustries,’' necessary for Ihe pro.seiaition of a future 

j war, which are nori-existf’ut or not suffhaently 
I strong to stand by themselves without sonu) form of 
prokclion. « 

(.8) Industries which do not exist or do not cover 
home rcKpiiremcnts, which are uniuaa'ssary for war 
purposes, and therefore cannot bo. called ‘‘ key in- 
dustries,” in casi's where ample cheap sup'plies can 
be importe’cj. 

The committee has confim'd its attention to tlio 
industries under the second Inaiding, and has con- 
siden’d the following methods liy which the Covern- 
mont might possibly deal wAh tlio present situa- 
tion ; — 

Free I tnports. — In view of tho strong f>oIitical 
opposition which has developed against tho Bill, 
j the committee r('eognises that it may be deemed ad- 
I visablo for the (Joverniiient to abandon all attemipts 
• to deal with duiufiing and the protc'ction of key 
industries. This would have the advantage of free- 
ing the chemical industry in so far as it is covered 
by tile Second Schedule of tho Bill, from all Govern- 
ment interference in nmnufactnrcrs’ businesses, 
and in particular from the impiirics wlych would 
inevitably K* made into tho ownership, manago- 
inent, control, ctosts, prices, and profits of any 
person engaged in the manufacture or sale of tho 
articles in the .schedule. 

It is understood that, so far as tho qnoscion of 
dumping is ccjneerned, this is not going to be dealt 
with in the Bill about to be submitted ; but there is 
ail imniediato need for dealing with the principle of 
fosteiring key industries. 
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Licensing and Grcmts4n~Aid . — Although the 
method of licensing as recently carried out results 
in delays and is apt*to be irritating to the importoi 
and user, it does not* entail some of the disadvar#- 
tages which, are (ioimnon to other forms of protcc- 
tioif. After giving full consideration to the views 
of the various Groups of the Association, the com- 
mittee recommends that the Government should lx; 
ask^ to adopt this system combined with loans and 
grants-in-aid, with this modification — namely, that 
it should bo understood that licenc'cs to import 
chemicals should bo freely grankxl as of right, un- 
less and until the manufacturer of such chemical 
has shown cause why tho particular chemical 
should not bo admitted in unrestricted quantities. 

The principle of grants-in-aid has been recognised 
by tho Government, not only during tho war, but is 
to continue after the war in tho case of tho dyo 
industry. 

Tariff . — The arguments for and against protec- 
tion, by means of a tariff are too well known to lujcd 
recapitulation. The committee feels that while 
this method has tlui advantage of simplicity, in tho 
present state of public opinion it would be impos- 
sible to adopt it. • 

Lictusimj plus a Tariff Fee . — The crominitleo has 
given very careful eonsidoration to tho possibility 
of instituting a system of licensing by which an im- 
porter would 1)0 assured of obtaining a licence, 
therd).y eliiiiinatiiig the uncertainty of the present 
systein of lictensing, but by which he*w'ould be 
charged a substantial fee, which* could vary wit)) 
each article and which w^ould be based on the 
difi'orenee in price betwe<‘n tho foreign-made 
article and that of British manufacture. • 

This im.'thod has sojji(‘ attractive features, of 
w})ich the lemoval of the uncertainty whether a 
licence would be granted or not is the chief, fn 
etfoct it is a )) easily varied tariff iinder another 
nanie. Its disadvantages aic that it would be 
opposed ixjlitically as a tariff, •iml that the House 
of Commons would inevitably decline to pla(‘o what 
amounts to the j)ou'(‘r of taxation in the hands of 
any other body .than itst'lf. Tho (‘onimittce does 
not thendoie rccofnmerid it. 

State Fun hasc and Saif Jiurrau . — The committee 
hii.s given eensid^u-ation to the suggestion of setting 
up a Stale Purchas)'. and Sale Bureau a.s a method 
of dealing with tho present di%ulties. In essen<;e 
the, prop r-al is that both the purchase and sale of 
tirticl<\s tt'<' manufacture of which is to he regarded 
a.s a “ key ’ iudustiy should he made through a. cen- 
tral hure.tu, in tvhieli tho Govornnumt should lie in- 
lerestctl, but in which the propondoratii^ infhjcnco 
should ho that of commei’cial men. The difficulty 
ill adopting this method is that it would entail the 
.setting up ol a special and rather expensive 
organisation which would depend for ihs suecc.ss 
upon ohtaining the services of a number of experts, 
)yho would have to bo independent of any intere.sted 
firm. It is not thought that such exi)erts are at 
l»re.sent available, and the committee d<x\s not there- 
fore recommend this course. 


ITie committee also retommeiids a revision of th 
list of goftds, specified in Schedule II. of the Bill 
the importation of which nniy ho prohibittKi (se 
this J., 314 n). The .suggest<Hi alteration 

refer more to tho mode of classification of tho good 
than to %ir nature. I'ho addition of ‘ ‘ woo< 
charcoal and hardwood tar (excepting fine decolor 
ising carbon) ” is recommended, tho heading ana 
lytical reagents ” is extended to cover resenrd 
chemicals; further, in lieu of, or in addition te 
^rtain specified organic chemicals, the generi 
tonne synthetic acids, alcohols, aldehydes, ester.«) 
others, and ketones are substituted. It is also sue 
gwtod to alter “ cerium fluoride and fluorides o 
other rare earth metals ” to “ compounds of oeriur 
and other rare earth metals.” 


CANDLENUT OILS IN THE PAINT 
AND VAkr^ISH INDUSTRY. 


Of the many new raw materials periodical!/ 
brought to the notice of thfi paint and varnish 
indu-stry^ and of \yhi^h the advent on the niarket in 
eommereial quantities seems to hold out promise, tho 
lumbang oils Aleurites molurcana and A. trisperma 
would appear to bo of considerable interest as 
alternatives to linseed oil. Attention ha.s been 
drawn to the value of the lumbang oils in a recent 
article in The Times (Trade l^ipploment, Dec. 27, 
1910), whilst H? A. Gardner (Cin;. No, 75, Paint 
Afannfacturei-s’ Assoc., II.S.A., Oct., 1919; this 
J., 1919, 952 a) has published for the first time the 
constants of '' soft himbang ” oil, A. trispenna. A 
third variety of candlenut oil, which is apparently 
to bo the generic name for tho lumbang oils, is 
obtained from the nuts of a tre-e (4. iriloha) grovy- 
ing in Hong Kong, and i.s known locally in India 
as ‘‘ Kekuna oil.” This variety has been doscribed 
(this .1., 1901. 642), but its constants appear to 
demand its elassification among tho semi-drying 
oils, and it would therefore be of littlo value to 
the paint manufacturer. The commonest and most 
abundant of the drying lumbang oils is that from 
lumbang bate (4. uiolvccana). which occurs both as 
a native and semi-enitivated tree from India to 
Polynesia. Jaimbang banucalag (4. trispenna) is 
confined to tho Philippines, and is less common 
than lumbang bato. 

Tho results of a scries of practical tests by the 
I Bureau of tScience, Manila, show that tho behaviour • 
of the lumbang oils on drying is comparable with 
; that of lin.soed nil. Gardner (lac. fit.) also shows 
what ho claims to bo many points of restmiblance 
! I)otwo<>n soft lumbang oil and linsocKl oil, but stages 
i that when spread on gJiLss tho film yielded haa 
I tho characteristic opaque, crystalline appearance 
: of dried tung oil, which is, however, inhibik'd by 
I addition of 10 per cent, of lead-manganeso drier, 

; wlxMi a perfodly clear film is obtained in 14 hours. 

1 This latter point Gardner adduces as a distinction 
I from lung oil, but ho is iiia emirate in this respect, 
i as the format i(*n of a matt crystalline film in tung 
: oil can Ik> similarly inhibiksl hy the addition of 
i suitable dri(.'rs or by controlling tho nature of tho 
[ siiiTounding atmosphere and incident light during 
: exposure. 

I F'rom llieir behaviour in practice and tho nature 
; of th(‘ pnbli.shed constants, it would appear that 
! both common candlenut oil and soft lumbang oil 
! arc to bo cbvssed among tho foremost members of 
' th(‘ drying oils, whilst in tho absence of more in- 
formation eonooriiing the characteristic gly- 
I ('orides of these oils it is highly probable that they 
I aro to bo placed in tho 8ub-cla.s8 of China wfliod 
I or tung oil, whioli also includes Japanese wood oil 
i and tho oiticica oil described recently by Bolton 
j and Tlevirt (Analyst, 1918, 43, 251 — 4; this J,, 
j 1918, 37, 15, 4,30 a). A dekrmination of tho bromine 
^ thermal value and a correlation of this value with 
I tho iodine value would be a useful criterion of tho 
possible inclusion of the lumbang oils into tho sub- 
; group occupied by king oil, since tho latter shows 
j a gre*it divergence from other drying oils in tho 
value of the factor necessary to relate the bromine 
thermal valine with their iodine yahievS, 

Since tho main use for tung oil in the varnish 
industry is in conjunction with linseed oil, the 
function of which is to mitigate the othenvise un- 
controllable gelatinisation of tho pure oil during 
heat trojitment, the use of pure soft lumbang oil 
, as a vaniish oil would seem to be indicated ; a dis- 
tinct increase in its viscosity occurs after heating 
to 280” C. for 16 rainu^s, a change which has no 
counterpart in the case of linseed oil under the 
same conditions. 

a2 
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It remains to be se<‘n whether the stimulated pro- 
ducition of lumbang oils referral to will have aliy 
result in the plnoing of th%se oils on the English 
market, osix'cially in view of the fact that the 
United States is a great consumer of oils which 
show any promise of serving as linseed oil sub- 
stitutes. The output of menhaden oil in the United 
States, which is practically ^11 absorlKMl in that 
country as a drying oil in certain industries, may 
be (pioted as a comparable case. 


PETROLEllJM ECONpMICS 


The following t'xtracts are tak«*n from a paper 
on “ The I'.cononiics of the Petroleum Indn.stry,” 
read by Mr. K. S. Dickie at llu' lmi)erial College 
of ScH'iice and Teclmology on March 4, 11)20. 

In certain la-sptx ts the winning of petroleum from 
the earth and its conversion into manulaetured pro- 
ducts differs from any other undertaking. A com- 
pany which j)rodue(‘.s and ndines petroleum has 
always to face an uncertain souna* of supply which 
may one month (‘xeiHid the storage and refining 
facilities and a few months later may make it 
difficult to keep its refinery employed. It is, per- 
haps, owing to this iinc'ertainty that oil companies 
have combined the operations of the production of 
the crude with its refining and distribution, thereby 
differing from most industries in which the winning 
of the raw maU?rial, its iiianiifa(dure, and th<^ dis- 
tribution of the finislu'd product are almost invari- 
• ably in different hands. 

The British petroleum indn.stry may he .said to 
date from 1847, whem .lames Young of Kelly com- 
menced distilling petroleum f,em the (“oal measures 
of, A If reton in Derbyshire. the supply of oil 
soon gave out, Young tried to imitate artificially 
what he iK'lieved to be the natural process. He 
argued that the oil was prcnlueid by subterrannean 
distillation of hitiiminoiis mineral.s, and by experi- 
ment diseovt'ied that cannels and shales when sub- 
jected:! to distillation yieldisl a product similar to 
natural petroleum. His attimtion wa.s then directed 
to the Boghead coal of Scotland, and in 18.50 he 
there ereeded the first works of what was later to 
become the Scottish mineral oil industry. By 1871 
there wore 51 works in operation, and the price of 
kerosene, which had Ijeen 2s. Gd. per gall, during 
the currency of Young’s patimt, had droppixl to 
Is. Od. There were at one time and another 116 
works engaged in distilling Scotch .shale. The 
industry had probably reached its zenith in the 
’scventi(‘s, aft«‘r which time the development of the 
American and Hu.s.sian oilfields liegan to affect 
prices. Eaeli fall in price was eouiitered by the 
ad«^tion of cheaper meth(Mls of Imndling and dh 
tilling the shale by improved plant and by the 
working up of neglected by-produet.s. Evidemx^ 
of this appears from the cost of the raw material 
l>eing reduecsl from ,5s. Id. per t)n in the ’sixties 
to 2s, 7d. in 1882 and 2s. in 1897, while the expen.se 
of distilling and refining fell from 5.s. 7d. per ton 
^ .3s. 7d, in 1882 and ju.st under 2s. in 1897. Dur- 
ing the same period the output of shale lose from 
one million tons per annum in 1880 to 3 nwllion 
tons in an attemf)t to reduce th(* incidence of fixed 
costs by increasing the aggregate upon which the 
same would Ih^ chargeable. Evidence of the rigour 
of the fight appears from the numlK>r of companies 
which wont into licpiidaiion. In 1880 the number 
of companie.s had reduced to 19, in 1895 to 12, 
and when the curtain was rung down last autumn 
only four companies remained to be acquired by the 
Ai^Io-Persian Oil Co. 

Having thus briefly considered the genesis of the 
British petroleum industry we may now see what 
it has grown to. In 1919 there were 360 British 


companies with paid-up capitals amounting to 170 
millions sterling. Those figures refer only to the 
iiominal capitals, hut if wo tpke the market valua- 
tions of all tfie companies it would amount to much 
larger figures. The market va*luation of four of the 
largest c^ompanios amounts to over 300 millions. 
Lest the.se figures should give too rosy a view of 
the pro.speritv of the industry, it should be noted 
that within the last ten years nearly 500 companies 
have gone' into licjuidation. 

The areas in which British company's are oper- 
ating im liHh' tlie following : -—Algeria, United 
States, ’rurkey, Bulgaria, the Dutch Indies, 
Ecuador, Egy]it, Bussia, .Mexico, Persia, Rumania, 
Assam, the Ibiiijab, Burma, Trinidad, Bolivia, 
Canada, Austria, Borneo, British Guinea, New 
Zealand, South Africa, Syria, Ck)lond)ia, Airstralia, 
Cuba, Cyprus and Wnezuela. 

It is the experience of a large and eiiceessful 
corporation th.it on an average only one out of 
six areas Avhjeh have surface indications and which 
have been favourahly'reported on by their geological 
advisers proves a successful commercial proposition. 
As it is generally at this stage in the development 
of a property tlwit the [iiiblic iKH'omes interoatod, it 
is desirable that we should recognise the di.stinctioii 
bi'tween an tirea iK'lieved to Ik oil-lKaring and one 
whieli through sound preliminary work has 
advanetxl to a commercial proposition. In the latter 
ease it w ill have bwn aseertained that the depth of 
the oil san^ls is not too great for profitable drdling, 
that the yield pe*‘ well is satisfactory, that the oil 
is of good quality, free from exeessivt' sulphur com- 
pounds, that it is not emulsified, and that transpor- 
tatioii problems are not too difficult. As a rule 
the k'sting and development stages of an oil area 
proceed together, and though it may Ik posaiblo 
as a tmiiporary measure for the output of the test 
wells to Ik disposi'd of in its crude state to some 
third party, it is important that a tHunprehenuve 
policy for its refinuig and distribution should bo 
proeei'ded with at tlie earliest moment if the com- 
pany owning the proiKrty is to make the mo.st of its 
resou re^s. 

It is a very striking economic fael that it has been 
the refining ;ind distribution of oil produ(;ts that 
has been the most ri'iiiurn'rative, ami not the win- 
ning of the crude oil. The Standard Oil Company 
wms ahvays more interested in the manufacture and 
distribution of the •products of petroleum than in 
the priKluetion of the crude. 

The cost of sinking wells vari(',s within very wide 
limits. Owing to the advance in the prh'es of all 
structural and drilling plant it is impassible to give 
absolute figures which would have any value, hut 
relativi' pre-war figures have a di'gree of interest. 
From ,‘ls. per foot for the easily drilled wells of 
Ontario to 50s. per foot for the Coalinga field of 
(^aiiforni.T gives a range whicR probably includes the 
extreme limits. It is common knowledge that the 
productivity of an oil wi'll declines steadily from 
the time the oil is first struck. What is not .so 
generally known is that for every jirodueing sand 
there is a mori' or less definite ikimikI .at which the 
ileeline becomes more grailual which is know’n ns 
the lime of “ settling.” The determinatibn of this 
period is of importance as it enables production to 
Ik averaged more sueiessfully than is possible w'hen 
dependent on the varying yields of wells in their 
initial stages. , 

Crude oils are generally classified a.s “ asphaltic,” 
“ paraffin,” or ” mixed.” The best instances of 
asphaltic, crudes are the Mexican and Californian 
potroh'ums. Pennsylvania probably furnishes the 
purest ” paraffin base. ” oil, and examples of the 
^ mixed are found in the Mid-Continent fields. The 
proieases which the refiner makes use of in the 
separation of his products are: — distillation, 
refrigeration, filtr.ation, “sweating,” and chemical 
treatment. The distillation may be “destructive ” 
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when heat alone is ap*plied to the still and when 
the distillation pr^ucta are considerably altered ' 
from the forms in which they o<cur in the crud#, j 
or by the injection or steam into the still itself tne 1 
distillation* may proceed at roduoed pressure, in 
which case the inUintion is to separate the pnalucts 
without altering their character. Distillation under 
vacuum was once a common pra(;tice, but is now dis- 
carded in up-to-date rehneries, as the same results 
can 1 k> obtaiiu'd by the use of outside firing and i 
intmnai steam at less cost, llefrigeration is made i 
use of in the treatment of “ paraflin ha.se” oils to ' 
effect the sejiaration of the paralhn wax. The I 
sweating process consists in subjecting the crude 
wax which still contains a proportion of oil 
to the inflneiKc of a gradually increased tem- 
perature — the wax in the form of a cake or 
block being meantime supported on a perforated 
surface or on an inclined plane. As the tcmi- 
porature rises the oil and the lower melting 
point waxes become licjuid and drip through the 
perforations or down the slophig surface leaving the 
pure wax behind. Chemical treatment generally 
consists in washing the distillates with a small ikt- 
oentago of sulphuric acid, st*parating tlie so-calks:! 

“ acid tar ” which sinks to the Ixittom of the vessel 
and then adding a solution of caustb^ soda. The 
effect from the refiner’s {loint of view is to improve 
the colour of lubricating oils and to improve both 
the colour and the burning tjualitk's of illuminating 
oils. The exact chemical action which •takes place 
is still obscure. The acid combines with the un- 
saturated hydrocarbons, with the oxygenated 
bodies, and with some of the sulphur compounds, 
but it is probable that its action is more ctgnplex 
than these combinations alone would imply. JX’- 
eolorisatiori by filtration through animal charcoal, 
fullers’ earth or bauxite completers the refining 
opi'rations in general use, but there are a number 
of patented processes which have come to the front 
in the last few years which i^pe already having a 
marked effect on the oixmomic situation, and which 
may 1 h^ expected to l)o of even greater importaiicre 
when their advantages are more ^enerall.^ known. 

First among these come the various “ cracking ” 
procossi's. ” (’racking ” coiisists essentially in the 
.subjection of oils of high molecular weight* to rela- 
tively high temperatures and pressures which cause 
their decomposition into hydroi'nrbons of lower 
molecul’r weight ami lower l11)jling-i)oints. This 
reaction has lioen known to refiners for many years, 
and use li;-,'. been constantly made of it when it was 
desired obtain a high yield of kerosene. Its 
application to the rnanufactnro of petrol is more 
recent. Already the literature of th^ subject is 
voluminous, and the number of pateptcHl processes 
shows the practical interest in the subject. Many of 
these j)rocesses are bevoiul the e.xperimcntal stage, 
and some have hotui turning out millions of gallons 
of petrol within the last two years. 

Another proiioss which deserves attention is that 
of Edeleanii, who substitutes the solvent action 
of liquid sulphur dioxide for the usual acid treat- 
ment. The separation of the unsaturated hydro- 
carbons is very complete, and they are obtained in a ^ 
form Mhith makes their eonversiori into useful by- 
products nmre readily possible than from the siil- : 
phurie aeiev sludge. | 

The cost of chemical treatment varies within ' 
extremely ^vlde limits. Tt is high in those crudes i 
which contain excc.s.sive un.saturated hydrocarlKins I 
and in making those products in which the market 
demands a pale ( oloiir. Tt is always a considerable ! 
and in some eases an avoidable expense. There 
seems no special ren.son, for instance, why Iiibri- 
j^ting oils should, except for some special purpose, , 
ne pale in colour, and the consumer would there- 
toro seem to be paying for an operation which some 
authorities hold is not only unnecessary but per- 
haps detrimental to the product. 


Tlie standardisati 4 )n and distribution of product: 
.still leaves inuch«to be desired. AVe know mon 
about the negative (^laracteristics which are un 
desirable in commercial oil products than about 
those positive qualities upon wlii< h their usefulness 
depends. In lubrication, for iiisiunce, if wo kiie'(?- 
more about the physical anfl cliemical promirties 
of the higher hydrocarbons we might ImilcI up a 
lubricant for a .specific purpose whic li might be 
more' efficient and ec'onomical than any arbitrary 
mixture. Similarly with motor fuel, we might 
blend proportions of benzol, selected hydrocarbons 
with petroleum, and c'ven alcohol to make the ideal 
fuel, and with a standard cjUiflity to reckon on the 
motor manufacturers would doubtb'ss rc'spond witli 
more pc'rfect earburatioii and cheaper running 
c-cists. As has Ikhui said already, the distrilmtiou 
of [irodiicts t-o be economical must bc^ in bulk, 
('oiitainers always moan avoidable e.xpense, and 
the pric*<} of the petrol has to he sufheient to re- 
cover the original cost of the container Intsed upon 
its probable life, ’riiroughoiit America the* supply 
of motor spirit is invariably in bulk, and in some 
cases it is possible to go to an aiitomalie machine, 
place the end of a flexible pipe wliich i.s attHC!h<xI to 
it in tlie tank of the car, and on dropping the pre- 
serilKsl coins in their appropriate^ slots obtain a 
supply of petrol which is visibly measured in a glass 
vessel. Tt is satisfactory to note that this method 
is now Ixung intrcxluceci into this country. 

As indicating the* c*xtreme range' of economic pro- 
duction of petroleum, the following two facts may 
iMi cjuotc'd : The greatest pnxlueing well the world 
has ever know n, the Potroro del Llano No. 4, of^the 
Mc'xiean Eagle Oil (’o,, was completed on Dec'cmber • 
26, 1910, at 1912 ft. It ran wild for 90 days, flow- 
ing during that period at the rate of 100,000 
barrc'Is per day, Tu the eight years of its life 
Wore it turned to salt waiter it wa,s credit<*d wiirfi a 
pr<Kiuction of 100 million barrels. 

By tlm porfc'ction of multiple pumping it is poa- 
sibUv to work at a profit certain W'clls in Pennsyl- 
vania yielding only half a barrel of c'rude oil jier 
day. 

NEWS FROM THE SECTIONS. 

(iLAS(;()W. 

A meeting was held in the Boyal Technical 
College, Glasgow, on February 21, with Mr. Quintin 
Moore in the chair. Mr. .T. G. Bobcu ta, of Messrs. 
Shanks and Co., Barrhead, road a paper on “The 
Alanufaeturo of Porcelain.” 

After a brief sketch of the history and develop- 
ment of pottf'ry and porcelain, the materials us^ 
and the process of manufacture were described. The 
' ccHuposition and charack'i istics of the' various types 
of porcx'lain were contrask'd, and lantern slidc^ of 
micro-sections of laborakiry porcelain, lent by Dr. 
AV. T. Gordon, of King’s C’ollcgc, London, wore ex- 
hibited. The,se slides showed marked differences in 
the extent and character of the sillimanite crystals, 
and the lecturer said that the problem of the labora- 
tory [loreelain maker c'onsisted in obtaining the 
right amount of the right kind of crystallisation in 
the sillimanite. 

At^in informal meeting of the Section hold in the 
City Business Club Room, Glasgow, on IVbruarv II, 
Mr. J. (i. Rohoris gave a demon.stration of the 
easting of pottery ware in plaster of Paris moulds. 

A small howl was made, aim Mr. Roberts ex;|||ained 
the method of manufacture, the principle involv’ccl, 
and the ways in which the mould and the "slip ” 
poured into it could be adapted to the making of 
different articlas. Both plastic and non-plastic 
material could be u.sed for the " slip.” The scope of 
the proc^'ess was indic ated by drawings of chemical 
ware of remarkable si/e manufactured bv Alessrs. 
Shanks. 
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Mr. W- A. WalitiHley, who came to Glasgow last j 
year to take charge of the Cheiftiral By-product De- j 
partment of the Corporation Gas Works, gave a 
8ket<!h of the Maniifaottxr(f of Sulphuric Acid by i 
the Chambt^r ProcesB with particular reference to ^ 
Spent Oxide.” The author dealt with the sulphur- : 
bearing raw material^ us4h 1 in the manufacture of ; 
sulphuric acid, the origin of the spent oxide, j 
burners and the burner housed t.vpe.s of furnaces, i 
methods of feeding, with a comparison of mechanicfd i 
and hand-firing, dampx'i- jirrangcmeiit.s and their , 
U80 in stabilising the condition of the plant, Glover : 
towers, and all the methyls of control which lead to 
the efficient hamllinj^of the plant used in the manu- • 
facture of sulphuric aci<l. • I 


NKWCASTLK. 

‘A Comparative Method of Ih'tcrmining the 


Heat of Carbonisation of Coal " was the subject ol j 
the paper road by iMr. G. Miyinan at the uuvting , 
held on Mart h ,‘1, Prof. It. Phillips Itedson presiding, j 

Observations on the carbonisation ot <oal in con- j 
tinuoUH vertical retorts have shiiwn that under the 
same conditions cei tain coals can be carhoni.sed very ; 
jinich more rapidly than other.s, and that this varia- ^ 
tion may make a difference of 2o to 30 per cent, 
in the ca})acity of a carbon i'^ing plant. The, coals 
which give a slow rate of carl>onisation are those of 
the highly-coking bituminous type. The lin t that 
this sysUun alford.s an improved nuunis of distin- 
gnishing c-oals is really a point in its favour, 
altliough it has hcxui detrimental to its introduction. 

Tile method of comparing the carbonising jno- 
.perties of coals dc\iscd by the author consists 
essentially in plunging a known weight of <*oal into 
a calorimeter at known ten perature, the sonree of 
heat being a known weight cu molten copper. The 
yie^d of gas is taken as the < riterion of the amount 
of carbonisation which takes place. IG'sults were 
given illustrating the effects of varying the amount 
of coal and copp<‘r takiui, and the method was 
claimed to lie ( oiisisU'iit. Invi-stigation of six differ- 
ent eoids showed th.it the heat xpiantif ies nsiuiris.! 
to ('ffcct ( arhonisation varieil vi-rv considiTahly, 
and the results ohtaiiH'd wck' compared with th<‘ 
behaviour of the coals in pj o' iiie. The diff’creius^ in 
the carbonising properties of th<' diffcKUit coals is 
considered to Ik* duo maitdy to secondary decom- 
position of the tarry matter first fornie<l, which is 
l.'irger in amount and mori' ihuiM' in th<‘ ease of tin' 
hitnminous coals. 

The .soiond pap<‘r ua.s by (’apt. F. 8. Sinnatt on 
“ A New Charaeteristie for Coal The Agglutina- 
ting Curvi',” which was rexently read iK-fore the 
Manchester Section (this J., 1{)2(), 71 n). 

On March 6, the Section visited the works of 
'J'he International Paint and Composition C<>., I id., 
on ^he kind invitation of Ihc directors; and on 
Alarch IS th<‘ Ih'csidcnt and General Secretary were 
entertaincsl at dinn- r by the ('•oiimiiLP'e of tin' 
Section. 


MANCHFSTEP. 

At the Grand Hotel, Mam hosier, on Alarch 5, 
Mr, J. Allan presiding, a ])aper on ” Some CauscvS of 
Hrminess in Bread ” was read by Mr. .lames G»ant. 

The author gave an account of the troubles of the 
housewife who baked her ow’n bread in the days 
when stone-milled flour w'as in use. Ropincss in 
the mid-Victorian period was of common oc-ciirrence 
and knolvn as ” string mould,” owing to the appear- 
ance of the bread when broken and pulled asunder. 
German and French bacteriologists found that 
string mould wan intimately assorda^Kl with potato 
disease^ which, in turn, was caused by the presence 
of Baallua mesentericus fuscus in the soil. Some 
fifteen years ago the author inve.stigated numerous 


eases of bread disease, and •found that the proteus 
erouD of bacteria was soraetimee the cause ot the* 
trouble. Dr. D. J. Lloyd, of Cambridge, ha^ re- 
(fntlv discoverctl that at leaijt four groups of the 
B inesenterirus arc coucernodMn ropiiiess. Lately 
the lecturer had an opportunity of studying the 
(luestion from the aspect of the influence of the 
nature of crops on the development of ropmess in 
wheaten bread. The results showed clearly that 
wheat destined to lie used for bread making should 
not be grown on land previously under potatoes (c/. 
this.l., 1906, 350. 1917, G97) 

In a paper on “ The Neutral Hydrolysis of Gun- 
cotton, with a note on the Alkaline Hydrolysis of 
(i uncotton,” Prof. K. Knecht and Capt. B. R. 
Bosto{;k described the effi'cts of heating gun- 
cotton with water and with caustic soda. Heated 
with w’aG'r nnd('r pressure, guncotton goes 
pletxdy into solution at 190'^ C.^ the bulk of the 
nitrogen being given off as nitrous oxide, but 
ammonia and hydrocyanic acid are also formed. 
When guncotton is dissolved in warm caustic soda, 
6.5 per c<nit. of the nitric acid is reduced to nitrous 
aciil. Thi.s figure is about 17 per cent, lower than 
that found by Tor Carlson, hut probably the dis- 
crepancy can ho accounted for by the dilfercnt ex- 
perimental (^mditions. 


KDJNBURGH AND EAST OF SCOTLAND. 

On Afareti 9, Afr. C. Norman Kemp gave a paper 
on the productioti and use's of X-rays and some 
account of their ri’cent applications to the ex- 
amination of materials. 

Aftf*!' a rapid historical survey, the lecturer 
described modern apparatus and recent improve- 
ments in methods and technique. The various 
commercial uses to which X-rays are being put 
wen* enumerated, and the I'xamiuation of a great 
variety of materials, iucluding metals, alloys, 
electric c.ables, casthigs, wooden aeroplane parts, 
reinforced (‘oiierelo, were ih'serihed in greater 
detail; also some ajiplications to chemical analysis. 
The h'cl irer sjx'eially cmphasis<’d the fact that all 
niati'i'ials, according to their density, are more or 
h'ss tran.sparcnt to X-rays, and illustrated 
this with an X-ray phoUigraph of an oil painting 
which showed the main outlines of the subject as 
reveah'd hy the var^ying densities of the pigment-s 
i'liiployi'd. Jn conclusion the methods employed in 
losi-areh and the, lines of probable future develop- 
nu'nt were indicated. 

Airs. Norman Kemp also gave a short p.'iper on 
.some pointAS of (lieinical interest in connexion with 
the applii afion of X-rays to medicine and surgery. 
Absorption and deposition of mineral matter as 
exenqilified in bone in health and injury were 
noted. In the examination o4’ the digestive system 
the relative values of bismuth and barium salts and 
other compounds relatively opaque to the rays were 
mentioned, and some account of the various salts 
J used in injection media for radiographic purposes 
was given. The increasing n.sc of X-rays in the 
'^examination of tlie tei'th wa.s also referred to. 

; At the annual meeting, held on the same 
oceasion, the following new members of the local 
eoininittee were elected: — Alessrs. C. "N. Kemp, 

; R-(>l)ert Bruce. .J. F. Tocher, A. Tait, and W. T. H. 

: Williamson, in plaix^ of Alessrs. J. Hendrick, 
: B. D. W. Luff*, A. Aliddlemas, B. I). Porritt and 
j . 1 , Walker, who now retire. The report of the hon. 
j sr^cretary ri'cords the holding of seven meetings 
. and the reading of eleven papers and notes. The 
■ average attendance was 40. Starting the seseion 
' with 130 members, the Section has lost 2 and 
I •gained 25 momhers, bringing the total now to 159. 
I Allusion is made to the recent visit of the Pre- 
; sident, and to the importance of recruiting new 
' members. 
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CANADA. 

Ottawa Branch. « 

“ Chomicai Pai^enta ” wa.s the subject of a roly 
interesting* add resK given before the Ottawa Branch 
at its February meeting by Mr. A. E. Macllao, 
Examiner in the Chemical and Metallurgical Divi- 
sion of the Patent Office at Ottawa. Mr. MacRae 
traoed the development of chemical patents, and 
ehowed that of tlio first eighteen patents granted 
in England twelve were for chemical products, lie 
dcscribcxl .some of the features of the Canadian 
Patent Office, and emphasised the point that if 
better facilities were provided much inor<! could be 
accomplished. In this connexion the s[)eaker sug- 
gested that the fetvs collected by the Patent 0ffi(O 
should not be regarded us a source of revenue for 
the Country, but that they sliould be diverted to 
defray o.xpenditures made for the improvement of 
the service. The patentee, said Mr, MacRae, 
should be regarded as a creator of national wealth. 

In the ensuing di.scnssion niany intere.sting |M)ints 
wore raisw?d, chief among wliicli was tlie question of 
whether patents should be granted for chemical 
products or only lor the process by which any newly ‘ 
di8cover<^d chemical product is niade, the majority 
of tho.sr> present inclining to tlie latt«r view. 

It was intimated at the meeting that Bill 76, ' 
which is intended to permit the manufacture ami , 
sale of alcohol for industrial purposes duty free, ; 
would bo introdiK'od again in the comiitg session of ^ 
Parliament, and a committee, •consisting of Dr. ' 
A. E. Mac:intyro and Messrs. E. A. Thomson and 
S. J. Cook, was appointed to take whatever .steps ! 
might b<^ <lc.sirable on the part of the Qtlawa 
Branch towards faiilitaiing the progress of this 
very im[x>rtant measure. 

At a “lecliir<' meeting held on Fchruary 5, a 
kineniat^>graph film depicting the o[)erations of a 1 
m§d<‘rn by-product coke plant, lent by tlu^ Kojipcrs 
Co. of Pitteburgb, was exTubj^d. fhe int<*rost of ; 
the 111 m was much enlianced by a preliminary ex- ; 
position of llio jilant by Mr. K. St.insfield, chief 
engiiHH^riiig cliomist of the Fuel Testing^Di vision ’ 
of the Mines ilramh. Following thi.s exhibition ‘ 
Mr. F. J. Kennedy, of Montreal, gave an illus- i 
tinted account of modern metliod.s of town gas ' 
manul'acture. 


MEETINGS OF OTHER SOCIETIES. 

THE PHYSICAL 80CIET¥. ; 

At the mooting held on March 12 last a paper 
was lead by Mr. J. 8. C. Thomason “ A directional ■ 
hot-wire anmnometei* of high sensitivity, partieu- 
larly suitable for the investigation of low rates of 
flow of ga.se.s,” i 

J he directional type of anemometer comprises 
two fine platinum wire.s of about 0‘1 mm. diam. i 
inserted transversely, in clo.se juxtaposition, in the ' 
main in which the flow of gas occurs. The wires,; 
eonstiliite two arms of a MYioatstono bridge in ! 
which a constant current of about I ampi^ro is ! 
maintained. With pa.s.sago of tho stream of ga.s i 
over tho heated wires in one direction the “down- ' 
stream ’ wire is suhjec^UxI to less cooling action i 
than the ‘upstream” wire, and the indicator is ' 
defied^ in one diro(;tion. With reversal of the i 
direction of How of the ga.s current the rdles of i 
upstreani ” and “downstream” wires are inter- ' 
changed with a reversal of the direction of deflec- ! 
tion of the indicator. The device affords a clear 1 
indication of tho direction of flow, and is designed* 
more particularly for use in mains in which certain 
operations, such as the injection of oil, are carried 
out or suspended according to the direction of flow 
Of gas in the main. The author finds that such 


• * 

tlirectional anemmiNiters are of extreme sensitive 
ness at low velocities — up to 5 crn. per sec. or so— 
pos.sossing in this regifln of low velocities a sensitive 
: ne.sH about 9 times lus great as the Morris type of 
I hot-wire instrument (this J., 16/) t). this k 

i due to the fact that tho “ doi^'nstreani ” wire, when 
I imniersisJ in a stream of such low velocity, far from 
; Iwing cooled by th* stream, is heattd by tho hot 
I current of gas transported by the streani from tho 
' ‘upstream” wire. Moreover, the “upstream” 
; uure experiences an inerea,sc'd cooling efTcx:t duo to 
, the free convection cairrcnt s<‘t up by the sc'cond 
j heated wire in its vicinity. • 


THE INSTITUTE OF METALS. 

I Tho Spring Meeting of the Institute of Metals 
I was held in London on March 11 and 1‘2. Eng. 
j Vice-Admiral Sir George Goodwin presided, and m 
his presidential address reviewed the progress of 
the Navy with special rcfei'enco to its mctalliirgiijal 
aspects, indicating tho nature of tho problems 
whi(;h have still to l>o solved. Ho doscribecl difficul- 
ties which have arisen in connexion with turbine 
blading, exmdenser tiiKs, proiK'llers and many 
other applications of non-ferrous metals, and his 
addrc's.s wa.s an appiuil for greatin- co-o[)e ration 
betweem engineers and metallurgists, and for tho 
education of eacli in the fundamental prin<*iple,s of 
tho soierire of tho other. 

Two pafiers on corrosion were presented at this 
meeting, tlie first being the Fifth Report of tho 
Corrosion Comniittc'o of tho Instituto. This deals 
with the (‘orrosion of condeii.scr tubes (mainly 70;3(L 
brass) and is a study of tho practical problems of* 
corrosion in rondon.sers under service conditions, 
employing either fresh or , sea-water. It is divided 
into four .siations. The first deals with ^tho 
“diagnosis of condenser tnl>o corrosion ”; the 
second deals with the structure of (ioiulenser tulies, 
with particular reference to the surface layer; in 
the third sci'tion, the five main Ivin's of ('ondenser 
tulw corro.sion are considertHi sepurutoly in detail, 
while the fourth section contains an account of 
preliminary work on the electrolytic protection of 
condense'!- tubc'.s. An interesting fea-tnro of the 
report is the study of the so-called “ clozincifica- 
tion ” of condenser tube's. It is shown that this 
is not reall}’ selective ri'moval of the zinc by direct 
.solution in tho corroding medium, but that the 
bra.ss is di.ssolved completely and the coppor subse- 
quently re-deposited. 

A paper by Dr. R. 8cligman and Mr. P. Williams, 
on the action of hard industrial waiters on 
aluminium, described tho different forms of corro- 
sion to which this metal is liable, and differentiates 
iK'twi'on general superficial attack, or “etching.” 
and localised di'ep attack, or “ pitting.” Thcv^x)n- 
clude tluat pitting, which is the harmful form of 
attack, is facilitated by the action of hydrogen per- 
oxide produi-ed during corrosion, wliich is only 
retained in contact with the metal whore mechanical 
imperfections exist. They also discuss methods for 
prevention of corrosion. 

Mr. N. J. Maclean describ'd methods of easting 
“ high-tensile brass.” The object was to obtain 
saiu^ castings having a strength of 20 ton.s per 
sq. in., a result which was nchievixl by careful con- 
trol of pouring temperature and zinc content, and 
by the use of a .special hardener containing copper, 
nickel and iron. Messrs, II. Moore and S Beckin- 
sale described experiments to deterinino the tem- 
perature rnngo^wuthin which the internal stresses 
in cold-worked 7().*30 bra.s.s may be removed without 
serious reduction in the hardiio.sis. A paper by 
Dr. W. Rosenhain, Mr. J. L. Haughton and Miss 
K. Bingham described the constitution and 
mechanical properties of alloys of zinc containing 
from 0^10 per cent, copper and 0—15 per cent, 
aluminium. The constitution was describe by the 
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aid of k '‘<t«rnary model.” Tjie rolling properties 
of those alloys wore carefully stRidied and also tno 
mechanical properties of t^ rolltKl metal. This 
latter i)resents a number of anomalies, in that, over 
a wide laiigo of (omposition, the metal is very 
’’fluctile if deformed slowly, but very brittle if de- 
formed rapidly. AftHr storing, or after annealing 
at 100® 0. for some hours, the yietal is brittle under 
all conditions. An exjdanation of these properties 
was given using the ” amorphous metal hypo- 
itheais.” An inU'resting pa|K^r by A. C. Vivian 
deBcribe<l a series of tin-phosphorus alloys; two 
compounds Sn^P, an<l Sn^P^, and three eutectics 
Avero identified. Alleys containing more than H per 
cent, of ])hosphonis Avere unstable, when moltcui, 
at atmospheric pressure, and had to l)e made under 
jiressurc. The author gives a temperature-concen- 
tration diagram of tin* alloys, hut in the absence ot 
any consideration of the (piantitative effect of 
pressure on the alloys this is of A’<'ry douhtiul value. 

Three papers on copper Avere presented. Taao of 
these, by Messrs. W. K. Alkins and by F. .lohnson, 
dealt AA’ith the phenomenon, recently discovered, 
that at a c<‘rtain stage in the cold-rolling or draw- 
ing of copper, a range occurs, at about 50 |>er cent, 
reduction in thickness, over which an increa.se in the 
amount of reduction is a(‘Compank‘d by a A'ery small 
increase in hardness. This “critical point” has 
also now been dctecUal by measurements of tensile 
strength, elongation, specific gravity, and lab^ral 
spread during rolling. No adecpiate explanation 
of the phenomenon has yet Ixxui given; .fohnson 
suggests that “ the crystal grains arc forcwl by the 
rolling into a honiotropic arrangement in Avhich 
♦ slip can cK:cur more smoothly and jeadily under 
tensional forces over the critical range ithan at 
other stages of deformation.” 

Mr. J. L. Haughton reatl a paper on the study 
of ♦thermal eloctro-motiA^e force as an aid to the 
inveatigation of the constitution of alloy .systems. 
This metho<l of study is a useful adjunct to the 
methods of thermal and microscopic analysis, but 
the author’s results suggest that considerable care 
is re<piir<d in arriving at a correct interpretation 
of the results obtained. It is shown that the 
manner of the arrangement of the (onstituents of 
an alloy (an hav(‘ an influence on the thermal 
oloctro-motive force developcHl under any given 
cKjnditions. For exami)le, in the <as<^ of composite 
copper and nickel rods, the e.m.t. agiiin-^t iron is 
nearly 50 per cent, greater Avhen the rod is built 
up of small discs of the tAvo metals i»» series with 
one another, than when it takes the fc»rm of a 
bundle of pa railed strips. 

Other papers presented at the meeting were: — 
“ Notes on the Kffeet of Hydrogen on Coi)per,“ hy 
W. C. Hothersall and K. L. Khead ; “ Tdiomorphie 
Crystals of Idectro-deposited Copper,” hy AV. F. 
Hi^hes; “ A Model for Tteprewmting the Constitu- 
tion of Ternary Allo\s,’ hy . Ro^enhain ; and 
“ The Etching of Zinc,” hy H. H. Hayes. 


NATIONAL I'MON OF 8CIKNT1FJC 
WORKERS. 

The Imlf-yearly meetiiig of the Council was held 
at UniA’crsity C ollege, fiondon, on Mar< h G. • Mr. 
Ct. S. Baker, chairman, report'd that the rapid 
grow’th of the Union had ne<<‘.ssitated the appoint- 
ment of a full-time s(‘<'retary, and that Major A, G. 
Churcli had been appointed to fill that office. Since 
Noveml)er last two branches liad Ixxn formed and 
scA^eral AAore in process of formation. The report 
of the Research Committee outlined the function 
of this body and that of the Research Council 
shortly to be constituted; they will consider hoAv 
industry and public administration can be kept in 
close touch with the development of scientific know- 
ledge, and ensure that the views and conditions of 


employment of scientific Avorkers shall receive con- 
sidera'tion from all bodies bringing forward any 
rj hemes for research in science or for the adminis- 
i fration of re.seareh. . . 

In pr<'senting the report of the conimitteo on 
i patent rights, Mr. A. A. Griffith emphasis^ the 
need for safeguarding the reputation of scientific 
workers in regard to rights of publication and 
: author.sbip, ” the only sati,sfaetory way of 
i r(‘niunerating salaried iiiA’cnlors is to pay them 
i adequate .sal.iries ; a salaried inventor re<x>iving an 
: adequate .salary should have no claim Avhatever to 
' any extra payment iH-eause his Avork proves unex- 
1 pectedly nmiuneratiA'c.” The Council passt^d a 
resolution “ protesting strongly against the diffor- 
i ential treatment of men and Avomen as regards the 
i methial of recruitment to the Civil Service and the 
! salary scah'.s offered therein as n'commended by the 
: Reorganisation Suh-committei' of the Civil SerAUce 
i National Whitley Council.” 


I 


1 

I 

I 
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THFCHKMK’AL SOCIETY. 

Pour papers were ])resented at the meeting held 
on March 18. Dr. H. F. Fierz gave an account of 
recent workVin the ehs lrolylic nalnction of nitro- 
na[>hthalcne siilphoiiie acids; the naphtliylamine 
sulphonic acids of Frdmann, Laurent and Koch 
were prmliy^ed elcetroly tically, hut Clove’s acid wa.s 
not obtained, the in duction ceasing at the hydroxyl- 
amine stage. 

A papiw On the use of 1:2 dichlorvinylethyl ether 
lor th(> prodiKtion of chlorac-etates and acid 
ehlorMcs by Prof. H. Crompton and Miss P. L. 
Vanderstiehele Avas jiresented hy the latter. The 
reactions of this ether with alcohols, phenols and 
acids are of two kinds:' - 


-.CH,CI.(TbR i FtCl 0) 
'OTlO’l CO.Ft i RCl (2) 

' Both of th(‘se change's occur ivith the alcohols, but 
I (1) firec^minates in all cases, exei'pt that of methyl 
I alcohol. The phenols examined reaeUxi entirely 
i in accordance w ith (1), and tin* organic acids almost 
I entirely in accordance with (2). Thes<‘ reactions 
I eceiir usually with readiness, soinetimes even with 
I vioh'iiee', when llu'.two substances are heated to- 
I ge'ther, and in many cases are almost (piantitatiA’c. 

Mr. W. IC (Lirner followed Avith an account of an 
I electronic tlu'oiy of isoim'rism based on the hypo- 
! thes(‘s of B()hr and Ramsay that the valtney ele.c- 
1 trons rotaU' aroinul the liiK's joining the <'entres 
! of the atoms in chemical combination, thereby 
j dev('luping a iiortli sci'kiiig pole on one atom aiuf 
' a south-.sceking p(d<' on thi' other. It follows there- 
i fore that in any eonifxmnd there are ecpial numbers 
I of north and south valem ic'^. The author assumes 
i that in organic eomponnds the carbon atom 
: jMjssesses two north and two south valencies, oxygen 
I one north and one south, and the hydrogen atom 
i may hav(' either a north or a south valency ; also that 
! tiK' carbon atoms are arranged in an alternating 
* manner throughout the crystal, and ^lat this 
i arrangement f)ersist.s in the licpiid condition. These 
I assumptions iuditate a lU'W typo of isotuerism duo 
! to the (listrihution of the north and south valencies 
: about one arrangement of the atoms in sf)aee, and 
: it is suggeste<l that the isomerism shoA.n by ein- 
I namie, m.dic and glutaconic acids, and by a, ft and y 
I sugars IS of this type. On this theory an electro- 
I magnetic field forms the “ atmosphere ” of all 
1 rnolecides. It is thus conceivable that the 
I phenomena of racomisation, Walden inversion, 

; .asymmetric synthesis and mntarotation are due to 
j electronic change.s rather than to a movement of the 
j groups. An explanation Avas also given of the 
alternation in melting points of the homologous 
series. 
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Tho lust paper was on tho (oinposition of sal- 
varsan by Prof. F. L. P.vinaii and Mr. R. G. 
Fnri^hcr. Tho latter jlealt in the first instance witjj 
the (picstion of the nature and amount of combi nefH 
solwuit prc^ent in *tho commercial product, and 
showed that the retained .solvent consists almost 
entirely of water, the percentage of methyl alcohol 
found varying from nil to t'l. in <<)nnexion with 
the pre.sence of sulphur in the British and German 
piaxluctM, the amount of \\hi<*h was usually I — 2 
per cent., the authors have found that at least a. 
portion of it is present in a< idic form, most probably 
as a sulphaminic acid, and evidence was given show- 
ing that a poftion of the remainder was attache<l 
U) arsenic. 1'he last seetiem of tho papm- dealt with 
the preparation of pure diamino-dihydroxy -arstmo- 
benzene dihydrochloride, the most satisfactory 
process being the reduction of d-;imino-f-hydroxy- 
phenylarseiijc acid with phosphorous aci<l. It is 
interesting to record that a .specimen of this pure 
material t(‘sted by the Medu'al Re,s<‘ar<h Gommitt<v 
proved to h(' inore than nornnflly toxic. 


NEWS AND NOTES 


AUSTUAI.IA. 

New South Wales Government Paper Vlant. -The 
New South Wales Governtuenl intends to tindertake , 
almost immediately experiments in the manufac- j 
turo of paf)or from local timbers. A <‘omniittee, : 
cousistiiig of Mr. W. A. Gullick (Govoi^iment j 
Printer), Messrs. R. T. Baker and H. G. Smith (of 
the Sydney Technical (,'ollege), and two other 
Governnierd oflicer.s, i.s nov^ arranging for the intro- 
du^ition of a plant into Now' South Wales. This 
aclioji has been taken in conse^pience of the .satis- 
factory rt'ports received from t'anada of laboratory 
test.s on the suitability of selected Australian 
timlxTS.- (.S'c/Vare (ind Jiuhtfdn/, Dec., J9U).) 

Au.stralian Saninlwood Oil.- Tt has hecui fcJfiml that 
a markcil chemical difference exists between the 
oil derived from Western Australian sandalwood 
and that obtained from Indian samlalwood. Re- 
cent research shows tliat tho oil from the West 
Austr; 'inn tree does not contain saiitalol, hut a 
nearly l■^]a^ecl chemical (‘oni|)ouiKl. IMedical prae- i 
titionors who have used tho Australian oil consider ! 
that it vs c|uite equal to the true .sandalwood oil 
wdtiiout possessing the chdeterious effeets of the i 
latter, 1'he Western Australian GomiMittee of the 
Institute of Science and Industry lias referred the 
matter to the Institute with a view to having com- 
plete tests m;ide ns to the chemical and thciapeiitir 
properties of tlie oil, in order that action might 
1)0 taken to have the Australian priMlnct in, sorted 
ill the British Pharmaeopana. -(Nc/cacc a/a/ Itt- 
//i/.s/i i/, /h-c., 191!).) 

The Castor Oil Plant in New South AVales.— An 

interesting account of experiments and exporiciiccs 
in the opltivation and testing of seeds of the ca.stor* 
oil plant was given by Messrs. E, Chiel and A. R, i 
Penfold at a recent meeting in Sydney of the indus- ; 
trial section of tho Royal Society. Two distinct 
forms of the plant are found naturalised in New' ! 
South Whiles, and, in addition, tliore are at least 
four varieties under cultivation. The oil from the i 
.seeds grown in New South Wales wa.s found to j 
average 50 per cent, by weight of the seeds, and ' 
tho analytical figures .show'od it to be useful for all ! 
such pnrpo,s<\s as inbrication, leather dressing, j 
dyeing and medicine. In view of the importance 
of these facts and of the high price obtaiimble for 
the oil it was suggested that experiments should ho 
conducted on n much larger scale . — (Hardirare and 
Machinery, Jan., 1920.) 


I ^ 

Mineral Output of Tasmania in 1918. — Thtv report 
! of* the St'cretary Mtiies, Tasmania, gives the fol- 
j lowing ligures for flic mineral output in 191H, those 
for 1917 Ixung pftieisl in brackets; — Gold, 

1 10,529 o/.. (11,196); sih'c'r-h'ad ore, 7211 tons 
J (9570); blister copper, 5559 tons (5!^45) ; copper ore*< 
j 411 tons (771); tin ore, 2256 4 ns (2687); wolfram, 

I hsj tons (172); osmiridinm, 1607 o/. (8.82); zinc, 
j 8822 tons (48); seh«'^iti>, 216 tons (6!)); toal, 60,168 
I tons (68,412).- (T.N. Goal. ////>., ,/na. 26, 1920.) 
j New Copper-Bearing Area* ol Northern Territory. — 

I The Director of Mines has ieport<“d that extensive 
I areas of copper formations occur about throe miles 
j south of the Qnecnsland hoi-^er and aliont sixty 
i miles south of •the shores of the Gulf of Carpen- 
j taiia. Work carried out has shown that copper 
I can 1)0 obtained 54 ft. from tho surface, mining 
I Ix'iiig easy as the roek is soft. Most of tho copper 
oei iirs in irrc'gular deposits. One area has already 
prodmed al)ont 100 tons of 85 jHM" cent, shipping 
ore, and j)rol)ably 2000 tons of ore with 7 — 10 per 
eent. of copper. The et'onomie exploitation of theee 
deposits will depend on the erection of a treatment 
plant n<'ar the mines. — (R./. of Trade ./,, Mar. 11, 
1920.) 

NEW ZEALAND. 

Condensed, Evaporated and Powdered Milk. — Fair 
quantities of powdered and condensed milk are 
manufactured in New Zealand, c.i/., in 1917 — 18, 
2950 long tons, and in 1918 — 19, 8225 long tons^ of 
dried milk were prwliiced. Several new milk tuc- 
tories are being ('reeted, and one plant is expected 
to turn out 5000 Ih, of dried milk daily, Thefe is 
only one large factory in New' Zealand rnannfac-' 
taring .sweetened and unsweetened eondonsed milk; 
in 1918 its output was 6,205,401) lb. As New- Zea- 
land is an important dairy country, many more con- 
densed milk fa<tori<>s will probably 1 h‘ erottod to 
utilise the skimmed and surplus milk, and this 
industry will expand as soon as tho f>riee of machin- 
ery is reduced. ('oni. Hep., Noy. 26, 1919.) 

BIUTTSH INDIA. 

Chemical Industry in Bengal. — As a eommeicial 
centre (’aleiitta possesses many advantages. It 
lies in the very hu tile country of Ihmgal which has 
an exleusive system of natural waterways as w’ell 
as some canals and a numl)er of railways. Two of 
the railways eonnoct Calcutta with the principal 
coalfield of India, which lu‘s partly in Bengal and 
partly in the neighbouring province* of Crissa, The 
great jute* imlnstrv is eoneentrateel mound Cal- 
cutta and finds its outlet from that port, as also 
does the tea industry of Assam. Although there is 
a large (lass of well-iNdneated and intelligent Ben- 
galis, many of tho iiidu.stiios before the war were 
on a small scale and mostly in the hands of British 
firms, the trade consisting almost entirely in tho 
('xport of raw materials and tho import of mann- 
factnred goods. This applic'd esjmeially to the 
clK'inieal indnstri('s, which were handieajifxxl by 
tlie ahsencA* of sn]|)hnr ores, sulphuric arid being 
made from importe'd sulphur. The opening up of 
the zinc-lead mines in Burma will alh'r this, and 
s(Mla is iio.v being imported from East Africa by 
the^lagadi Soda Co,, which converts part of it into 
caustic soda at a factory near Caleiitta. 

The most important chemiial works are tho.se of 
Waldie and Co., but th(‘re are a Do many small fac- 
tories, mainly for the manufacture of drugs, for 
which there is a Vf'ry largo demand. Some of those 
have l)een started recently by Indians. One of tho 
most remarkable of the chemical entorpri.ses is tho 
Bengal Chemical and Pharmacentienl Works, Ltd., 
which wa.s started some 19 years ago by Prof, (now 
Sir) P. C. Ray. Although tho output wa.s very 
small until recently, this firm showed great enter- 
pri.so in taking up now branches of manufacture, 
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8Uoh tts timkiiijj: chemical J^alanwH and other 
aecuraU) scientific instruments, #nd gas-making in- 
stallations for lalx)ratoric!S. At present about a 
thousand workius juc employed and some twenty 
chemists, all Indians ancl graduates of Calcutta 
■ "Tnivorsity. A larg<>r factory is being erected on 
tho river-bank. t 

Although sliares in existing companies are in 
many instanc<is practically unsi^ileable, the flotation 
of now conipani(‘s continues (jo a large .scale. In 
October bust, 92 com[>anie.s wi‘re registered, with an 
aggregate authorisisl (apital equivalent, at the 
our rent rate of exchange, to about td(),0()0,*;()0. 
During this month t*Iicre were floated two tanning 
companies, a paint works, a ccK.ent company, 
thirteoji companies for cotton and jute mills, 
presses, ('tc., eight ( oal-inining undertakings, and 
two otlier mining companies. 

Mineral Production in I9IS. — Although there was 
an increase of £2,50(),(M)9, or 18 per eiuit., in tho 
value of the total mineral [)r(Kluclion over that for 
1917, theses figures must necessarily lx; vicwcxl in the 
light of tho liigher costs of piaxluction, otherwise 
it is not possihle to obtain a true iiulication of tin; 
state of tho industry. 'Ihe number of mineral con- 
cessions granted during the year amoiinUMl to 719, 
as against 571 in the preei'cling year, and most of 
this incTcase was due fo prospecting activity in 
Lower Burma. 

Tho output of cliromitc iuciauised by more than 
100 per cent.; tiiis was partly owing to incroa.scd 
production in Baluchistan, Imt childly to the rapid 
developnuMit of a neu niiiio in Mysore. Balinliis- 
taii •produced 22,911 tons, Bohar and Orissa 1,08.5 
*tons, and iMysor(' 8.8,7 10 tons, fii 1917 Mysort' i>ro- 
duced only 8,810 tons. 

There was ;in iiieri'ase in tho coal production of 
over 2^ million tons. With ihe cxct'ptioii of Assam 
au(^ ll^dcrahad , all the Indian provinces sliarecl in 
this increase. The pit mouth value increa.seil 
everywhert* except iu the North-West Frontier 
Province. Fxport< of <<>al fell to 71.88;5 tons, com- 
pared with 197,078 tons in 1917, while imports in- 
(;reas<tl from 4.8,788 tons in 1917 to 58,202 tons. 
The.si' figmes do not. im hide (oke and pat<‘nt fuel, 
of vhich tin* (|uaMlilies dealt with wviv small, 

J’he output of ( o])per ore in Singhhhiim lell from 
20,108 tons in 1917 to only 8,<il9 tons. Snudiing 
operations were begun .at the Bakha Minos, where 
18' It) tons of blister <of»per was produccsl. 

There was a clecroas(‘ of .88,175 oz. in the output 
of gold. .Ml jinn inces shared in the de( rease, 
which was greaO^st in the Mysore iiclds. The total 
output w as 580,1 18‘.82 «>/. 

The output of iron ore rose considerably. The 
Tata Iron and Stisd Co. prodius'd I98,()()l tons of 
pig-iron and l.‘f0,018 tons of steel, in< hiding rails, 
while the Bengal Iron and SUsd Co. produced 
49, pig-iron, 12,111 tons of fcrro-inan- 
gane.sc, and 21,77() tons of cast-iron castings. In 
the Ck'ntr.al Provinces the iiiiinlxr of furnaces in 
operation dediiu’d from 812 to 282. 

Altlioiigh there was a dca r<*ase in the amount of 
ore and slag pro<hH;ed af ilu* Bawduiti Mine^, th<; 
amount of niet.d extrac ted was greater than in tlie 
previous year 1917, the tot.il output being 19,071 
tons, as against 10, 91)2 tons. 'Ihe (piantit.v of 
silver extracted rose from 1,580,557 to 1,970,014 oz. 

The output of manganese ore fell from about 
591,000 ton.s to 518,000 tons. A.s usual, 80 p(‘r cent, 
of the prodmTion came from the Ccuilral Provinces. 
About 315,000 tons w .as exfiorhxl, and considerable 
stocks were held in the country at the end of the 
year. 

There was an increase of alKiut 4 million gallons 
ill the output of petrolcuiin, the total production 
^ing 286,585,011 galls. The chief increa.ses were 
in Burma; over 26 million galls, from the Yeiiang- 
yaiing field, IJ million from Minbii, and 2J million 
from the Badarpur field in Assam. For the first , 


time the Chindwdn field showed an output, amounC 
ing to nearly 500,000 galls. The output from the 
f;Jjngh field fell by about 241 million galls. Iniportf 
of kerosc'iK' oil decreased by over 30 per cent., anc 
amounted to only 21,768,176 galls.; and exporUi of 
par.iifiii wax rose from 438,888 cwt. to 508,964 cwt 

In addition to the output of silver at Bawdwirr 
a small (piaiitity (1,169 oz.'i was produced from the 
Anantapur gold mine in Madras. The tota^ 
Indian produetion of silver was 1,971,783 oz. 

'riiore w'as a small increase in tho output of tir 
(yre, whic h nxs<" from 13,321 ew t. in 1917 to 15,607 
fwvt. iu 1918. The whole of the ore oarne from 
Lower Burma, and nearly half of it from the 
Southern Shan State's. Mergui prcKluced 2,00(j 
ewt. of block tin. The imiiorts of tin fell from 
28,180 ewt. in 1917 to 24,596 cwt. in 1918. Praev 
tically ihe whole of the tin imported came frem the 
Straits Settlomcnis. 

There was a slight decrease in the output of 
wolfram, which fell from 4,512 tons to 4,131 tons; 
:i.s usual, most of this ore came from Tavoy. — 
(f.O’c/. Siirv. India. Yol. 50, Pi. 3.) 

CANADA. 

Quebec Asbestos Fields. — The province of Quebec 
is tho worlds cdiief source of asbestos, as it pro= 
vides 85 per cent, of the total output. The w'ork= 
able deposits extend over a length of 23 miles, with 
a. width varying from 100 to 6,000 ft. The pro- 
duction in 1*917 (see J., 1919, 25 n) was 153,781 tons, 
valued at £1,446,815. — (Offlrud.) 

Zinc Output. — It has been stated that tho zinc 
output of Canada could bo increased te supply one- 
tenth of the w’orhPs demands, estimated at over one 
million tons a year (.see J., 1919, 164 k). A 10,000- 
ton conoentrater is being erected at Kimberley, 
British Columbia, to handle the production from 
the .Sullivan mine; this unit will jirohably he ex- 
ti'iided to give an output of 20,000 tons a day, 
and, when fini.shed, will be the largest zinc 
concentrating plant on the continent. — (Official.) 

The Coal Industry in Alberta.- -The Hon. Charles 
Stew'art,''Premii>r of Alberta, in an addre^sa to the 
members of the Calgary Board of Ti ade, announced 
tho immedialo formalion of a commission to develop 
and firotect tho coal-mining industry of Alberta. 
34iis (y)mniission will strive to form a real under= 
standing between irinors and operators, increase 
markets and develop tho industry in general. It 
will Ix) repre.scntative of the Covernment, miners, 
and opi'rators, and will have sufficient authority tc 
making ihs rulings elfi'i tive.— (rV/imd. Mining J., 
Jau. 2.8, 1920.) 

FRANC F. 

Alcohol Production. The following comparison of 
produedion, imports and exports, of alcohol in 
France for the years 1919 and 1918, is published 
by the Finance Aliuister; 

1919. 1918. 

1'otal production (hectolitres) 821,216 831,758 

Imports ( ,, ) 693,493 677,136 

.Fxports ( ,, ) 198,231 102,598 

— { Journal Officiel, Jan, 24, 1920.) 

JAPAN. 

The Glass-Making Industry.- During 1918, 240 new 
glass factories, employing 3,236 hands, we^o started 
in Japan. 8'he Japanese output of glass has in- 
creas<'d from a value of alxiut 7 million yen (yen 

2s. Old.) in 1914 to 27, .360, 000 yen in 1917, and 
11,924,000 yen in 1918.^-(Oi7, Paint and Drug 
ItciJ., Fth. 9, 1920.) 

The Caffeine Combine. — The caffeine manufac- 
turers of Japan have combined to form a company 
known as the Nippon Caffeine Co., Ltd., with a 
capi^l of 1 million yen, the intention being to 
obtain a monopoly of caffeine in the world market 
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by taking advantage of the position of Japan in 
the tea trade. The yearly output is now under 

50.000 lb., but it is. expected soon to exceed thrft 
figure. — (Oil, Vaint^ivd Drug Hep., Jan, 12, 192(7) 

SOTTH AFRICA. 

Mining in Swaziland. — The output of cassiterite tin 
in 1918-19 Wfus 480 tons, valued at £76,870, as com- 
pared with 511 tons, valued at £60,2li in 1917-18. 
As in the previous year, there was no output of 
gold. -(Co?. Hep. Ann., No. 1020, Feh. 1920.) 

Discovery of Haniatite.- A Inematite deposit of 
rent promise has been discovered in the R«i.sten- 
urg district. The ore contains roughly 90 per 
cent, of haunatite, only about 2 per cent, of silica, 
and a small percentage' of phosphorus, low enougli 
for the ore to l>e classed as a Ressemer ore. It is at 
present iinjjossihle to estimate what quantities of 
ore may bo present, hut one outcrop sliows bands of 
hsematite with a collective thickness of 12 ft., which 
persi.st for over two miles. •-(N. African ,1. Ind., 
Dec., 1919.) 

tlNITKD STATES. 

American Chemical Society. — The Spring MiHiting 
will bo held at St. Louis from April 1^ to 17 inclu- 
sive, Among the subjects to bo disciisst'd aro the 
confiscation of Oerman-owned American patents, 
tho American patent laws, the development of the 
Chemical Warfare vService, and the dye industry. 
The f)roposal to pub an emhargo«on eertaiu foreign 
dyes has been held up in (yongross on .•ie<<)un.t of 
the prior claims to cr”'<ideralion of the Peace 
Treaty. ^ 

Research on Oil Shale.s.- ’inc sum of $10,000 is to 
be spent in investigating the oil shales in the 
State of Colorado. Tlie work will I>e urnh'itakeii 
by tlie Bureau of IMinoH iu the laboratories of the 
University of Colorado, and will be directed 
towards developing eomm(g*eial processes for 
retorting the slialo and n fining the crude oil ob- : 
tainod. I'he ic.^ults will be publislu-d. 

Syrup from Honie'grown Sugar-Beets. — I^om tinu* j 
to time directions have Ix'en issued for the pre- J 
para lion of table syrui).s at lionu' from garden- J 
grown Hngar-b(!et.s, hut results hav'o usually been | 
unsiit isfactory. The c-om pound that is responsible ; 
for the ohjectionahle tlavoui has not yet been ! 
identi.’i. d, but tlio latest experiments indicate that | 
if all gr 'eii portions are removed from that part ! 
of the, l)eet usually above the ground a very satis- ' 
factory Syrup can he [)r(Klucod, and that the ilavour 
and colour are imi)rov(sl if fiilly-ri poised Iwets are j 
ns(^d. It has be(’n suggested to use tlie syrup I 
as a diluent for maple and other stVongly-flavouroil ' 
syrups. I 

Mineral Output of Alaska in 1919. — Tho value of the ! 
mineral outjiut of Alaska for 1919 was less tliau half | 
tliab of 191(5, largely owing to the fall in the price 
of copper. Eight eop|K‘r mine.s were worked in 
1919, producing some 4i,8(K),(M)0 lb., as against 
69, 22.5, lb. in 1918. Tlie gold output has 
de<lined from a value of $]6,700,(X)0 in 1916 tfk 
$fh()()0,(^K) in 1919. As by-prwiucts to gold and 
silver mining, .5f>0,{XK) oz of silver and 800 to its of 
lead were.hiined during the vear.— (7h/. of Trade, J. 
Feb. 2(3, 1920.) 

Zinc and Copper Production in 1919. — Some 450,000 
tons of zinc were produced in tho United State's in 
1919, a^s eom))ared with 517,927 tons in 1918. In 
November, 1919, 1()0,80() out of a total of 1.58,000 
retorts were in ojaumtion, against 82,(X)0 out of 

159.000 availahlo on June 30, 1919. In the same 
year about 275 million lb. of copper was exportet^ 
reprosentihg 15 per cent, of tho production, 
against a normal figure of 65 per cent. Forty iver 
cent, of this amount went to Japan, which haJ pre- 
viously never taken more than 2J per cent., wnile 
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II per cent, went Britain, Germany, Holland 
8^vedell and Denmark . — {Hoard of Trade Mar 
4, 1920.) 

The Dye Imports Bill.- Tho new section which haf; 
been introduced into tho Bill rcgul.'itiug the in^ 
ports of dye.stuffs inO) the United St.ates provides 
that no article on the dutiable list shall be imported 
unless tlie Tariff CHiiituission shall determine that 
sucli article, or an elhcieut substitute', is not 
obtainable in the United States on reasonable terms 
as to quality, price, and delivery, and that tlvo 
article is re((uir('d ff)r use by an actual esmsumor in 
th(‘ country. 'I'ho final workyig of the Bill is still 
uncertain, as c,hangc.s are suggested. It is proposc'd 
to frame the Bill in such a way is to jirotect the 
lioiiie producer and to prevent any consumer from 
obtaining supplies for more than six months, and 
to hinder the accumulation of more than six 
months’ supply for tlie country as a ivhole. — 
(('hem. and Met. Fng., Feh. 11, 1920.) 

Petroleum Investigations and Helium Production. — 

Bulletin 178 C,, an advance chapter from Bulletin 
178, War Work of the Bureau of Mines, Washing- 
ton, details the activities of the American authori- 
ties in connexion with Knppli('s of petroleum and 
helium during the latter period of the war. An 
investigation of the suitability of fuels for fighting 
aeroplanes led to tho eonclusiou that tho best was 
that composed of 70 per cent, cyclohexane and 30 
per cent, benzol (so-called “ hoeti'r ”), which when 
used in a high-compression motor, gave an aero- 
plane an additional thousand feet of “ceiling.” 

The oilfields of the United Stales were earc4ully 
surve.ve<l and monthly statistic*^! of the refining* 
industry compiled. An investigation was under- 
taken as to I he possibility of increasing tho pro- 
du<;tion of oil in thdiforiiia by promiscuous drilling 
.and liy drilling at select'd stations. A plant, for 
the distillation of oil shales is being iTcctcd at Elko, 
Nevada. The output of oil from the (hi.shingfiold, 
Oklahoma, was considerably inci'cascd by excluding 
w'ater from the wells by cement. Investigation 
showed tliat pi’ai'tically all American distillates and 
som<‘ residuum fuel oils conform to tho viscosity 
siioeification of the British Admiralty. Various 
preparations, alleged to increase tlie efficiency of 
gasoline were found to bo wortliless. The (Swmri 
proei'.ss for rcH'overy of waste iTunk-easo oils was 
favourably reported upon and was adopted by tho 
Freueh Goci'rumcnt. Oils from the Humble field, 
Tox.as, were found to bo suitable for the manu- 
facture of gasolene by cracking processes. The 
Bnri'au, amongst its numerous activities, invosti- 
gated petroleum facilities in France, examined tho 
efficiency of recovery of gasolene from natural gas, 
sujiplied information concerning economy in the 
use of oil fuels, took a census of oil-well casing, was 
responsible for tlu' inspection of over, seas ^ip- 
men t.s of gasoliiu', drew up a valuation of oil pro- 
perties in tho Naval Petroleum Reserves, and 
assisted in prospecting for oil in tho British Isles, 

’riio large-scale production of helium is one of 
the outstanding stuontific achievements of the war 
period. Mixtures of hydrogen and heli\im in 
cerfain proportions, as well i\s lieliiiin alone, can 
he usetl w’ith perfect safety in lighter-than-air craft. 
To\»ards the end of 1917 it was decided to erect ex- 
perimental plants, working the systems of Linde, 
C’laude, Norton, and Lacy for the production of 
helium from natural gas. Tho Lacy system was 
dropped later. In the' Norton process three ex- 
pansion engines are used, liquid is throttled, and 
heat iutcrchanger and fractionating still are of new 
design. It represents tho latest practicable 
development in liquefying and separating gases. 
The cost of “Argon ” Plant No. 3, operating tho 
Norton process, w'hieh w'aa completed Octo^r 1, 

I 1918, was 1)148,398. The estirflated production of 
: helium w'as 30, (XX) cub. ft. per day. Plant No. 1 
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(Liiule)#t()st .^24o,()()0, and Plant No. 2 (Air Re- 
duction) 1105,000. Their r^^etive capacities , 
were 5000 and 0000 cub. ft. per day. Altogether j 
2(M),000 cub. ft. of helium of* 92.5 per cent, purity i 
nuKs produced by Plants 1 and 2. Jt is anticipated j 
•rtiat helium of th(5 highest purity will lie produced i 
by Plant No. 0 on a large scale very shortly. Plant ' 
1 is now dismantled. Further experimental work 
is to be carried out on Plant No. 3, a fund of 
JjlOOjOOO having been made available for the pur- 
pose. Helium, which in pre-war days cost about 
Jlf2,000 per euo. ft, to j)roduee, can now lie pro- 
duml on the large scale at an apjiroximate cost of 
per cub. ft. *> 

GFNFHAL. 

Research and the Nond erroiis Metals Industry.- A 

research asso< iatioii for the non-ferrous metal in- 
dustry has been formed wliic h w ill be registered as a 
limited liability coin[)any, working without profit, 
and with a nominal guarantee ironi memlKUs in 
l>lace of shares. Jt is im orjxu ated as “ The British 
Noii-Ferroiis Aletals Kesearcli As.sociation,” and its 
province includes all tJie non ferrous metal 
industries throughout the country. 

All British tirnis avIio are engaged in any branch 
of the non-lcrrous metals industry, whether pro- 
ducers, manufacturers, or u.sers, are invited to 
join the Assoi iation, and thus to become eligible for 
benefits resulting from its scientific investigations. 
Non-Britisli firms will be excluded from member- 
ship. The members of the As.soeiatioii will pay an 
annual subscription based upon the cajiital eni- 
ployi'd in the businesxj v.\ee[)t where a firm’s 
eapilal is partly employed in other than non ferrous 
‘metal work, in which case the firm’s subscription 
A\ill be speciiilly assessed. 'I'he minimuin annual 
subscription is .t25 and the maximum annual 
subseiiption £’200 (for the first year). 

It is intemh'd at an early dav to obtain suitable 
quarters in Bii-iiiiiigbain for housing an informa- 
tion bureau, and later to establish branches in 
various other (ontic's. In tlio near future a pro- 
gramme of research a ill he drawn up. primary 
attention hciiig given to the more nigent needs of 
the industry. At the outset, the Association Avill 
not set up it s oa ii laboratories, but will utilise 
existing institutions, such as the National Physical 
jjabonitory and tlic fTiiversities. if the aork of 
the A.ssociation is to be efficiently carried out, and 
is to be of prm tical value to the industiy, it must 
be well financed and fully e«juii)ped. (iciicial siq)- 
port is necessary if the full measure of (Government 
aid i.s tn bo obtained, and it is hoped that all linns 
in the non ferrous metal industry will become mem- 
bers. The Cumicil of the Association is well rc]>re 
seiitative of the non fci rnus metal industry. The 
chairman i.s Mr. Tlirnnas Bolton, of Mc.ssrs. Thomas 
Boltin and (’o.; vice-chairman, Mr. Frcdk. Tondin- 
.son (The Broughton ( opper Co.); and the secre- 
ta?-y, Mr. ]‘lrncst A. iSmiih. with tcmpoiary office.s 
at 30, Paradise Street, Birimngham. 

Chemical Hngincciing. Sfxaking at Fnivn-sity 
College, l.ondon, on Afarch 12, on the oct asion of the 
formal inspection of the m u laboratories by Prince 
Arthur of (’oniianglir, J.ord Moulton ((iinpared the 
relation, sliip Iv'twetm the cluunist and the chemical 
engineer wuth. that of the' niatln'inatician tottlm 
mechanical engineer. The passage from the world 
of idealities to the world of praetie<* was a difruiilt 
one involviicg the exereisr of pe<uliar knowh'dge, 
experienee and talents. Siicce.s.sfnl change of scaic 
was the .secr(*t of clnunical engineering. It w as very 
difficult to roast a wliole ox sati.sfactorily, but ea.sy j 
enough to cook a single joint. The wai had given 
a stimulus to chemical engiucering in this country 
where it had fx.*cn previously neglected; it was not 
knowledge of chemistry that we lacked, but prac- 
tical experience of its application. Lord Monlton 
also emphasised the nece.ssity of familiarising 


students at College with lai^je scale chemical opera 
tions, and in this connexion referred to the grant 
£25,000 by the Ramsay Alemorial Committee for 
tf.e erection of chemical engineering laboratories at 
I’nivcrsity College. Prof. F. G, DoniuKi, who iilso 
spoke, .stated tliat in addition to the sum mentioned 
another I’oO.OOO was ie(|uiro(l for the comi)Ietion of 
the building and its ('(piipment. 

The Dye Industry.— In the is.sue of The (JI(ls{jow 
U erald for Februarv 28, Prof. H. F. Armstrong 
deplores the lack of progress in dye manufacture 
sinc(‘ the conclusion of hostilities, which he ascribes 
mainly to the inipos.sibility of obtaining j^ilant owing 
to dimensions in the engineering trades. Hence 
I the demands of the textile trade's are likely to re- 
I main unsatisfied for some time to eonie. State- 
I inents to the effect that the bulk ol the supplies 
I some 80 per cent. — is being pro<luced at home are 
misleading; even inelnding the dyes imported from 
Switzerland made from home intermediates, pro- 
bably not one-half of the demand has been met in 
I point of quantity, and only a small percentage in 
imint of colour, shade and fastno.ss. The failure 
of the (Government to introduce protection, the 
Sankey judgment, and the eoniplete breakdowui of 
the Board of Trade’s scheme to regulate imports 
have led to a*state of chaos. Meanwhile, America 
i.s advancing. It is obvioirs that .some form of pro- 
I te< tion is necessary, but manufacturers must not be 
j granted any “ .soft ojitions ” ; the views of users and 
producers, s^ill more those of agent.s, wdll always be 
ditticnlt to lecoiu^ib'. The industry can never 
prosper under present management, and tlie pa^i 
impoteiicy of tin' users in face of tlie jirodiuers is 
larneniiible. Fcjually di'plorablo is the lack of any 
organisation cither in the dyo,stutf or the fine 
(bernical branches, in both of wliich — tlie latter 
' espeeially- aloofness rather than ( o-oi/r'rntion is the 
; order of the day. The future of the industry lies 
j in the provision of tin* riglit type of men as lead^irs 
I —such men as we bifve had in the heavy ehemical 
I tra<le, but never in tlw' organic, wIkmo the (Germans 
i have beaten ns out and out» 'I'he n'cent withdrawal 
I of the |)#ofessoriato from ae.-idemic. to industrial 
: service must entail most serious (‘onsequences, for 
! the inarinfaelnre of organii* ehemists is of far 
i groat<'r importance than that of dyestuffs. Jt is 
i rogix'ttahle that so much of the work now' Ixung 
; done merely involvc^the int-erpndation of (German 
I p;it<'nts and not original investigation. Instead of 
I speinliiig time in copying, we should Ik* .seeking to 
1 move forward. This is not 1>eing done sufficiently. 

! and the prospects of the industry are therefore 
j gloomy. 

I German Remarks on the Claude Synthetic Ammonia 
Process. — F<litoiial nunarks on the C’lande inocess 
' (this .1., ]92(), If) a) in “ Die Chernische Industrie ” 

I for -March 3, point out that .siicc<>ssfnl experi- 
; nu'nts n'corded were obviously only laboratory tests. 

I 'rheextraordinaiydifficnltiesatU nding the synthesis 
! of ammonia at 150 to 200 atmospheres pressure, 

! particularly in regard to the question of plant, were 
I only overcome in (G<‘rmany afU'r long years of woi k, 
•iiul it wonhl app<’ar at least doubtful if the iitilisa- 
I tion of 1,000 atmospheres' [iressnro, whidi must iii- 
j cii'ase the difficulties to an enornions extent and 
j also introduce* new' complications, will Fie carried 
: through on a technical scale. The use of very high 
i pre.ssures is covered by the patents takcp out by 
Ilalxu' and the Badisihe Company, and the advan- 
tages of n.siiig .small reaction vessels ueie well 
known to tlu'in. 

Discovery of Siher Ore in Spain.— New and valuable 
silver ore deposits have been discovered in the 
l/rovince of Almeria, of which the most important 
i.s that found in Sierra. Alhamilla (.32 km. from 
Almeria). The argentiferous mineral is antimony 
sulphi<le. and it occurs at a depth of 65 m. The 
silver content rums 108 kg. to the ton, and the 
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df-posit covers over 2 ?q. km. — (Z. an(jeu\ Chem., 
Jan, 30, 1920.) 

The Manf^anese Industry of Georgia. — The Georgiiv;! 
manganese deposits *are situated in the Caiica.siA, 
nejjr I'chiaturi, in fhe valley of the River Kvirila, 
whore they cover an area of some 400 square miles. 
About 200 million tons is said to be available for 
exploitation. The total output from 1904 to 1913 
wtus 5,363,706 tons of ore, (ompared Avith 951,645 
tons in 1913. In 1906 the unmlxu* of mines Avorketl 
was 443. The oie, which is remarkably free from 
undesirable constituents, contains from 49’3l — 
51*50 IKU* cent, of metallie manganese, from 6‘SO — 
10*55 per cent, of moisture and from 8*29 — 10*42 
p('r cent, of silica. — {'Jiusso-Brit. Chamh. Com. J., 
Feb., 1920.) 

Finnish Industries.- During 1918 Finland exjAorted 
29,415 and 23,990 short tons of wet and dry pulp, 
the total value of paper pulp and paper exported 
being £2,436,777, a docrea.s<‘ of over £7,000,000 
compared with 1916. Wood alcohol, turpentine, 
ro.sin and ammonium sulph.ate are recovered as by- 
products from the chemical-pulp mills. Large 
stocks of timber and pulp are now iji hand, and the 
industry has a promising future. Copper pyrites, 
iron pyrites, magnetite, galena, and molybdenite 
ores occur in Finland. 3'bc iron ore mined (see J., 

1919, 27 It) is not of the l>ost cpiality, but a]x)nl 
350,000 tons of pig-iron was pr<Mluced in 1915. 
lairge deposits of iron ore are .said to occur in Lap- 
land. At Outoknmjm thoi e are copper <^eposits con- 
taining about 6 to 8 million to*is of ore in .sight, 
with 4 per cent, of coppiu' and 27 per cent, of snl- 
jjhnr. In spite of the necessity tn import all its raw 
materials, the Finnish glass industry has de^jeloped 
rapidly: the value of the outptit in 1912 and 1913 
was about £200,0(M),- (C.,V. Com. Bcv. Supnl , 
yycf. 20, 1919.) 

VeiToXtum Production iit Mexico. -In 1918 the ' 
Micxicaii output of ptdroleum was 63,828,836 bar- ' 
rels ;the output for 1919 was (estimated at 80 million 
barrels, an increase of 20 per cent. This output is 
said to l.'c only 10 per <<mt. of the potential pro- 
duction, 1.800.000 barrels [kw day. !n ^ic petro- ' 
leiiin district tanks are available Avith a .storage , 
cajiacity of 48 million barrels. The total c/ipacity 
ot the existing petroleum refining jilants in Mexico 
is 90,000 barrels daily. (C.S.i'om. lirn Jan 21 

1920. ) y . 

The Sugar Industry in Paraguay.~Tho growth of 

sugar cane in Paraguay is confined to the neigh- 
bourhood of sugar refineries in northern and eastern 
Cordillora and a part of the Chaco. About 7,750 
hectare's was planted up in 1919; the production in 
1918 was 387,500,000 kilo., and in* 1919 about 
400,000,000 kilo. In 1918 there .were produced 
561,820 kilo, of refined sugar, 180,121 litres of rum, 
51,500 litres of industrial alcohol, and 325,900 litres 
of roctifit'd alcohol. Imports of sugar during 1918 
were 2,300,458 kilo., and exports 360 kilo.— (7/ 
ttom. Brp., Nov. 15, 1919.) 

Bradlian Iron Ore.— It is estimated that there are 
some 2,000,000,000 tons of Inrmatite in the State of 
Minas Geraos, in the district between Itabira do 
Campo.and Serro. This ore assays 69*2 per centr 
of iron, 0*018 per cent, of sulphur, and 0*009 per 
cent, of pbospborns. There are also enormous quan- 
tities of jacuiinga ” ore, which contains 52 per 
lent, of iron with a A^ery small proportion of phos- 
phorus aful sulphur. .\s the Rraziiian ore noce.ssi- 
tates the u.se of a high-grade coke for smelting pur- 
poses, Avhich Avould haA'e to lie imported, it is con- 
sidered expedient to export the ore to Europe. 

The Itabira Iron Ore Co., an important Engli.sh 
company, which has in the famous Pico de Cane 
alone a minimum of 18,000,000 tons of luematit© of 
the very best quality, propo.ses to extend its railway 
to Itabira, and to establish a fleet of steamers, w’itK 
automatic discharge, designed especially for the 
ocean transportation of ore. Such steamers could 


return from England loaded with coal at low rates. 
(y.S. ('om. 2,3, 1920.) 

Coconuts in Tropical America. — The cm omit palm 
Avhich grows Avild in* many tropi(;al countries is 
utilised in niany Avays by the natives. The meat 
of the nut is eaten raw' or cooked, and the liqiir^’ 
IS a refreshing drink; the sup of the flower buds 
IS drunk, and is highly intoxicating Avhen fer- 
mented; the nut Husk is used for fuel, smd its 
fibres make ropo, matting imd hiushes; the shell 
is idso used for fuel anti for luiiist'hold utensils; 
whilst the leaves and Avood of the palm furnish 
mats, thatching and timber. 

AVhoIc nuts, dric'd meat orQopra, and oil are ex- 
ported to Knrnp(‘ and the United States. The oil 
serves for making soap, candles and butter sub- 
stitutes; and the remaining copra-cake for laittle 
and chicken food, and as a fertiliser. 

Tlie Far Ea.st provides the bulk of coconut pro- 
ducts, hut cultivation also takes place in the follow- 
ing regions of Tropical America ; Trinidad, Tobago, 
Jamaica, Porto Rico, Dominican Republic, Haiti, 
Panama, Costa Rica, Nicaragua, Honduras, Guate- 
mala, British Honduras, and in the following South 
America countries: Brazil, Colombia, British 
(Liiana, and Venezuela, Therci has, however, been 
little scientific cultivation in most of tliesc regions; 
lor, although ultimately very profitable, coconut 
cultivation involves large capital outlay and a long 
Avait tor returns. The British Government has 
encouraged cultivation in 'IVinidad, Tobago, and 
Jamaica, where the industry has become important, 
and there are plantations belonging to United 
Stags’ companies in Ci’ntral America and the >Vc«t 
Indies. Trinidad ha.s 27,000 acres nlantt'd wdth 
co(‘onuts; two-thirds of the trees is riearing, ana 
17,.*155,712 nuts Ava.s exported in 1917. In the same 
year .Jamaica, Avith 35,000 acres under cultivation, 
exported 27,000,000 nuts. Coconut productioji,! in 
Panama is becoming important, and the nuts are 
among the finest in the Avorld. 

Colmne nuts are exjiorted from Honduras and 
British Honduras. 'i'hcsc are .similar to, but 
smaller than, coconuts, and yield an edible oil of 
good quality. The best cohiiiie district in British 
Honduras is 75 to 100 miles from the sea. The 
annual production is at the rate of 25 tons per 
1000 acres, or 50,000 tons jx'r annum; but only 
about a (|uarter can bc' u.schI commercially ow'ing 
to inac(c.ssibility, and transport and labour diffi- 
culties. Coliune nuts groAV wild in the swamps of 
the Nicaraguan coast, and to an altitude of 1500 ft. 
on the .south shore of G'latemala; but this product 
is litth' ex|(loited in these regions. CV)hnne nuts 
are very common on the Pacific coast of Costa 
Hica, 

In Brazil there is no scientific di'velopmcnt of 
eocoiiut groAA'ing, although the* nuts compare well 
in size with lho.se of other countries. .M«j(dern 
inethods of cultivation Avonld create a profitable 
industry. There' arc a feAv coconut groA'cs in 
Colombia; but coconuts are the chief .source of 
wealth of the islands of San .Viidros and Provi- 
dencia. British Guiana is climatically siiite<l for 
raising coconuts, and increa.scd attention is Ix^ing 
giAon to the industry, (’econnls are pro<lm‘ed (in 
the ^ eiiezuelaii coast, and the towns of Guanta 
aiul Cuinana have oil and soa}) indu.strios. The 
natiA’os of .Margarita Island make coconut oil and 
hntti'r, and fatten pigs and stock on the residue 
“ pooii.ac.” Mexico exports very few coconuts at 
present, the Avild groves on tht' Atlantic and Pacific 
coasts having boon injured by soldiers and bandits; 
Avhilst the distnrhed condition of the country has 
preAent(‘d cultivation. There are also groves of 
‘‘ (‘oqiiitos ” (little eocomits), which are gathered 
in the Avinter and used in local soap factories. 
Coquit() nuts are ahundaiit in Vera Cruz, but 
revolutionary conditions interfere with their col- 
lection. — (f/.N. Com. Itep., Nov, 18, 1919.) 
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The Chinese Indigo Crop. — Th^ new indigo crop is 
expected to be a record one, aiP reports from the 
Hohan and Tungsuhaion districts are very opti- 
mistic. A group of merchants has recently formed 
syndicate for the erection of a dye factory, and 
as the Department for Agriculture and Coramerco 
has undertaken to lerfd active assistance for a term 
of three years it is hoped thatl-ho industry will re- 
vive . — {Kdhfii Month^ Tr. ]{ev., Feb. 1920.) 

Sugar Supplies in Holland.— The total quantity of 
beet sugar produced in Octol>cr and November 
amounts to 179,654 tons, as compared witli 101,711 
tons for the same pc 4 ‘iod in 1918 and 148,0.55 tons 
in 1917. The fistiniated production fr»r 1919 is 190 — 
195, 0(X) tons, e<iual to 175,000 tons of refined sugar, 
while the consumption for 1919 is estimated at 
179,000 tons. 

Sugar imports in 1919 amounted to .33, .'149 tons 
of raw cane from January 1 to SepteinWr 30. lOx- 
ports during the same perimi amounttsl to 14.000 
tons of refined eane, 2,831 raw bi^ot, and 2,315 tons 
of raw cane. — (JJd. of Trade Jan. 20, 1920.) 

The Oil-need Industry In Egypt. — The chief olea- 
ginous product of Egypt and the Anglo-Egyptian 
Sudan is cotton seed. The exportation of peanuts 
» and sesame is limited to adjacent territory and is 
not important. 33ie preparation and grading of 
these products is not carried on in Egypt; they are 
either dealt with in sacks or, in the case of cotton 
seed, shipped in bulk. (Jinners in the country 
maintain their own warehouses. The only crushing 
of commercial importamo is limit'd to (otton seed, 
aiid*this is maintained solely for the purpose of 
^6upplying local nocsls. Only a small proportion of 
the oil produced is exporU'd and, normally, none of 
the cake is consumed locally. In 1913 sumo 11,150 
inotrio tons of oil and 63,000 tens of cake were pro- 
duced. 'File Egyptian oil mills an* equipped with 
modern machinery and i roduce an oil of good 
quality. — (U.S, Com. Hep.. Jan. 3, 1920.) 


PERSONALIA. 


Sir Ilob<Tt Horne ha.^ sm(<x‘(b*d Sir Auckland 
C-'eddes as President of the Hoard of Trade. 

Mr, J. H. West has lxH*n ajipointed lecturer in 
clieniical engineering at tlic Imperial College of 
Science and Teehnolopy, 

Dr. M, Mayer, of the ,\uer Co. in Berlin, has 
been appoint(^ to the chair of chemistry in the 
Karlsruhe Technical High School. 

It is announced that Prof. v. Biiritgen, now 75 
years of age, will definitely retire from thedirector- 
ahip of the Physical Institute in MunicJi at the end 
of the current term. 

Dr. Edgar F. Smith, who has ma<lo notable con- 
tributions to eleotrrd, t ic analysis and the analysis 
of minerals, ha.s lemh'rcd his resignation as provo.st 
of the University of Pennsylvania. 

Mr. C. T. Heveock has hceii appointed president 
of Section B (Chemistry^ of the British Associat-inn 
for the Ad va m oment of Science. 3 he A.ssociation 
will meet this year at Cardiff, from August 2^4 to 28. 

Dr. D. S. Pratt, formerly assistant-director of 
the Mellon Jn.stiLiite in the University of Pitts- 
hiirgli, died on January 28, His thief work w'as on 
phthalie acid derivative.s, and he wa,s a reeogni.sed 
authority on the chemistry of tropical products. 

The dea4:h occurred on February 27 last of Dr, 

0. A- von Martius, in his eighty-third year. The 
deceased waa one of tho founders of the German | 
coal-tar dye industry and a director of the Aktien- | 
Gesellschaft fUr Anilin-Fabrikation in Berlin. i 


PARUAMENTARY NEWS. 

HOUSE OP COMMONS. 

British Dyes. 

On a supplementary vote in Committee of Supply, 
Mr. Bridgeman replied to various questions and 
criticisms relating to the formation of British 
Dyestuffs Corporation, Ltd. He denied that this 
company had any monopoly, and stated that other 
firms wore receiving State assistance on equally 
fair terms. ‘When Levinstein, Ltd., was taken 
over by the Corporation the purchase price was 
settled by an indeiiendont accountant. Tho dye- 
making indu.stry had to bo supported on account of 
its vital importance in time of war. — (Mar. 8.) 

Incamiescent Gas Mantles. 

In reply to Licnt.-polonel Sir J. Griffiths, Mr. 
Bridgeman said tliat ptior to the Sankoy judgment 
ilie importation of iiioandoscent gas mantles was 
proliibited. From then up to the end of February 
the value of importoil gas mantles was approxi- 
mately £26, OIK), tho.so ooming direcdly from 
Corm.'iny lieiffg valued at about £6,000. Tho value 
of gas mantl(3s imported into this country from 
Germany in 1913 was about £250,000. — (Mar. 15.) 

* F'lKjar Imports. 

Answering Caf)tain Sir B. Stonier, Mr, Bridgc- 
mnn gave the total (piantity of sugar imported 
iiiU) the United Kingdom during 1919 as 31,949,000 
(wl., valued at £53,962,000,— (Mar. 24.) 

Cei man Votash SnjipJics. 

In r<‘ply U» Sir K. Cooper, Mr. Bridgeman said 
that Die gross turnover of tin* contract for potrsh 
supplies entered int(^hetwe(>n the Covernment and 
(lermany, on whicli tli<' British Potash Co., Ltd., 
is entitled to 1 piT cent, profit, is about £980,000, 
No furt^'r profits have U'cn reeeiyt'd by the com- 
pany, whose- eontinct, owing to strike's at Botter- 
(iam and Hamburg, ha.s been rendered lt‘s.s re- 
munerative'. 3’he nve'rago cost per ton, including 
bagging, of German jiotash salts e.i.f. at tho chief 
port in the United Kingdom h.a.s h'en ; Muriate 
(SO; ), £19 13s. 1(1. : ffiuriate (90—95;:;), £21 Ss. 8d.; 
sulphate (f>() /), £22 3.s. lid.; manure salts (307.)t 
£11 13s. Id. The muriate is caleulateil on an 80 
percent, basis.— (Mar. 21.) 

ilerman Dyestuff Supplies. 

Beplying to a .si'iies of (jm'.stions put by Mr. 
llaflan, Mr. Bridgeman .said that the method of 
<listrihuting the Cermaii “ reparation ” dyestuff, s 
wa.s adopU'd on the advice of the Colour Users' 
A.s.soeiation. It was decided that the dyestuffs were 
to lx* alloeatr'd at fixed price.s according to propor- 
tionate requirements rather than sold by auction, so 
that the smaller eonsunu'rs should ree('ive a share, 
and that alloeations should ho made to consumers 
only. Th(' proceeds from the sale arc erediiod to 
tlio Reparation Fund under the Peace Treaty, and 
it was not <losir:ihle that the prices charged in this 
((juntry should bo higher than those charged in 
other countries. The Colour Uw'rs’ As.sociatioii 
prepared a statement as to tho requirements of 
its memlK'rs, without reference to the possible 
supplies from Germany. Public notice was given 
to enable eonsumers not inemhers of tlie Association 
to state their requirements. No preferential treat- 
njont in respect of notification of the German dyes 
qvailablo or their allocation was given to the Brad- 
ford Dyers’ Association or tho Calico Printers’ 
As.sfjeiation. The question of the desirability of 
modifying the arrangements in respect of future 
oonsignments was under consideration. — (Mar. 24.) 
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OFFICIAL TRADE INTELLIGENCE. 

(I rom the Board Trade Journal for March 11 
• * and 18 .) 

OPENING'S FOR BRITISH TRADE. 

J^oIIowing inquiries have boon received at the 
Department of^ ^)y«»*soaa Trade (Development and 
Intelligence), 3 o, Old Queen Street, London, S W 1 
trom hrms, agents, or individuals who desire to Ve! 
present U.K. manufacturers or exporters of the 

and addresses of the persons or firms referred to bv 
Dopartment and quoting the 
sijeeific reference number. ^ 


T-iOcality of 
firm or agent. 


AfATERIALS. 


Britiah West iiulio 
^’ana<la 


Egypt 

Belgium 


France 


lo.elaiKl 

Jtaly 


^Norway , . 
llumania . , 

Spain (Ounary Isl.s 
Aforocoo . . 


*^.vrla 

Persia 

Jai)an 

]3omliii(’uu llcfjiililic, 
M(!xieo 

Argcntliu'. 'rugiiay 
rurngui. 

P'^ni, Ecuador, 
Bolivia,. 


8 I Glassware . . , . . 

j Glass, cartJicuwarc, paper 
. Hoap, perfumes, medicines 
Soap, druggists’ suudrio.s . . 

Hides, leather 
Qienilcals, soap, glass, etc. 

! Optical glass . , _ ' [ 

I i'lown rap<*seeil oils 

fallow for soap making . . 

I Artificial silk from viscose 
I Oils, paints (G-nder for) . 

Dyes pliotograidiic n'quisites ' 
i Edible oils . . . . _ ^ 

; Cf^K'mjcals, colours, varnlsiiea 
I Tin plate . . . . • . 

I Linseed oil, waxes, borax, aluin : 
, Hnda, Iltliopono . . . . . I 

, Glu'micals, phurraaceutieal i>ro- I 

ducts 

; ralnt s, varnishes, wax elotii ! 

t’lK'micals, minerals, metal.s . . : 

: Hides, skins, leather, china clay 

; Drugs ‘ ' I 

i IJiiheed oil . . . . ] ’ ’ * I 

' Gheinienls, metals, hides* skin«- 
leathtT . . . . , . ’ ' 

t’oiiden.sed milk, oils . ’* I 
Irou rods for iVrro-eonori'te work ' 
t ement, earthenware, c<»rn>gatod ! 
iron sheets, iron rods, brass, i 
eojijM'r, tinidate, sugar, mmeraii' 
oil8 .... I 

Dyes, glD.HS, porcelain .' .* “ i 

Drugs . . , , . ■ ■ , 

Asplinit, pitcli, glass, paint., etc. i 
Glass, crockery, galvanised eorni- , 

gated sheets 

Glass, enrthenwar< . * " i 

Heavy eliemleals. metals, candles, ' 
waslilng soup, Jauiidry blue . ’ 
Cbina, eartlienware, ehemteaD I 
linseed oil, caustic soda. . ' 


B-ofcrenco 
1 number. 


328 
369 
I 318 
I 32(» 

322 
t 

. t 

, t 

I t 

A 

333 

334 

335 

337 

3C3 

• 365 
307, 368 

338 
3CJ> 
371) 
377 

339 

340 
314 


310 

349 

380 

37ya 

383 

384 

38 la 

385 


IxiX?, ">■• A.«tr.nlua, Aiistrali, H„„*, Su„„d, 

I Jn*' lEgli Commissioner for C^anada, 19. Vif^toria St reet S W i 

We6tttiln8'tir!' s'w'’'l.^’'^' Drooduay 

TARIFF. CUSTOMS. EXCISE, 
a K erala.- Triido is now p(.rini(,tcd with Cz<'cho- ' 
blovnki.a iind other parts of the former .Vuatro-Uiiii- ' 

garnm Emi, ire (except Hutifrary). '^ro-uun ^ 

Cmlf, ; , ?««“>• is prohibited. * ’ 

fox/calimnf,^.” of tlio import of in- : 

.lin,Var.ri. ^ “ f>om i 

/Je/iWKy/c.- -The importation of certain kinds of 
•sugar 18 permitted only under licence 

masi aS ■uret'.rpoZrt’ 

JanuaJ-v 2o'^^ndT“".i but, g^s purdiasod Wore 
thirreqlifcment? exempted from 


SpS'iStr;ai'-Sr3? 

tawed, or curried, is prohibited us from Alarch 2 ’ 

■nSdifiod ai'frm'‘U‘;n^?; 2?' 

modificafions ._8 given in'tilisnc “or'k a ch‘ 18 
a.nSxl"-’*’*-' «Pi ""has-been 

Cennanp.— The export of alunnnium, lead zinc 
1 ntann.a mota , copper, nickel, allnyj a,“d’CS 

Eebrnlrv’'‘{ 5 '’ 'Fx!^nF’‘" '*‘ f™’" 

‘ y -uO. idXcxqitions to, this proclamiitioii in 

I e nde al«nnn.«m toil, printing 'and Tta-eoty^' 

! ibmm’m’S. " '*''"• "f 

’ Among the articles that may W import'd without 
i.eonco are vegetable iihree, raw cocoa, ruhl„m gntto 

! Of'ni'si ’tint'’ "asle paper, certain kinds 

ot gl„s,s, book.s in all languages, newspapers, etc 

i tiJf'oil"Thl*f‘ 'u Po.f'olo”'".. I'Kuilo tar oil, 
rl' ., " ’ '’‘ b 0,1, other nnnoral ods, mineral wax 
, raitgre.ase, lubneants, tinplate and certain wares 

j Wn''re-;:;,p^^^^^^ e'»0 ''‘-"'C 

'j^'-'f-fbe import dntie,s on (he various 

i .tunny - fi- 

' alcoholic bever- 

age-s h ue bcs>n rcvi.sod as from February 1 

' 1 prohibitions* have Wn 

i c ipoiarily raised from, /?ifpr alia phosphatic 
iixldpr li.no certain nuts und fruits,^oK^ 
ooHain motal },y-pro,]uct.s and scientific instru ,f<mts 
: (<‘Xcopt those made of platinum). 

,V>.Vc/ic//c.s.- All goods nob othorwiw> rhargod with 

^oal^'n',^dvI.^a"^0>o.sf^^^ 

Lorn coal (ar in powder or < rystal.s, *1 ; dyes derived 
* /f.f/ 2; thiocarbon, 4. 

-Among tlio artiebs tho export of 
Hbich IS covonHi by (Jonoral Export Licone^ a?c fialf- 
J-irHh t>arificd), (xH’tain kinds of par>or and 

rardboard, certain manufactures of rubbordav 
•aw mineral earths, crvoliU*, nmgno.sVk' stiatito 
pumi(‘o, cortain niannfacturos of glass and of iron’ 
copper, bronze, zme and tin, mercury, perfumery’ 
s pht ne acid, oleum, (a. trates, carlmnSX'do 
•ind otinr ehe, meals, allnimen, dvewood" wrtiin 
lolours, |,o|,shes, lubricating grease viMIH , ..id . 
and eerlmn vegetahio textile mater’i.X ’ 

Ce.,.marr!^p,H'i:r,^^|;:"'’ '«"KOr covered by 

nol t'of ■m'l'’'’''—:'*’']® ‘*P«' ud restrictions on tho im- 
|Uohihit;d) ^ve W.rw'ihdraw'n."'’''''^ 


i GOVERNMENT ORDERS AND NOTICES. 

DUSJG.V.S acts, 1007 and 1919 

Patents and Designs .Act 19 9 

[These Sections provide for tho prevention of 

iny< nlion is not being worked in tho United 

tlio cZn'Jron™'i'''"''ii'' D’ outhorising 

* Hen„ •'f ,V’ the patent as a 

to wol^r ?' '"'5^ “*" • fbproby allowing others 
to work It under certain conditions.] 

^^‘"■ch 11, the provisions 
of Section 91 of the Patenta and Deigns Act, 1907, 
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as aineiided by the two similar Acts of 1911 and 
1919, are made to apply to Czf'cli^v-Slovakia, as fr(Bii 
October 20, 1919, as that country has now acceded 
to tlie International Convention arul Protocol for 
the protcition of industrial properly.. 

^ BA^lc: SI.AI;, 

On account of the increased <ost of production 
and transport, the Minister * 0 ! Afxriculture and 
Fisheries has authorised makers of basic sla^ to 
withdraw tin* rebates of 2s., .'Is., and Is. p(>r ton pre- 
viously allowed for (h'liveries madi' from March to 
April. The af'r4ed maximum i)rices for ground 
basic slap; delivered (in the months in (|uestion r<‘- 
main th(' same as those rulinp; froift Sc'pteinher 1, 
1919, to February 29, 1920. In all other respecUs 
the ]>rie('s and eonditions of sah' already announced 
remain in force until i\lay ‘11, 192(h 


COMPANY NEWS. 

LKVER BIIOTHKRS, LTD. 

At the twenty-sixth annual general niCK.ding, 
held at Port Siiidight on iMarch 11, Lord iawer- 
hnlmo, the chairman, referred to the widenc'd 
scope of the company, whieli liad now over 100 
asswiated companies and an authoriscxl capital of 
£100,000,000. During the past year the following 
compannes had been taken over: — doseph Crosfield 
and Sons, Ltd., AVm, Gossage and Sons, Ltd., 1 
Price’s Patent Candle Co., Ltd., John Knight, I 
Ltd.^ The Niger Co., Ltd., and the Southern 
♦Whaling Co., Jitd. Replying to the charge of pro- 1 
fitcering, he said that they had to carry enormous ' 
stocks of raw material, and consequently must 
follow market jiriiw. The polic> of selling for 
oxp<?rt at prices above those ruling at home was 
unhusinesslike and impossible. That no exce,ssive 
profits had been made was shown by the fact that 
the dividend paid to the ordinary shareholders and 
co-partners, imluding the amount (‘arrifxi to the 
special reserve, was less than 21 per cent, on the 
turnover. The value of soap exported from the 
UniU'd Kingdom last year was £8,500,000; the 
oompauy nad always maintained the supply neces- 
sary for the home trade, and the surplus only had 
been exjwrted. An idea of the extent to which 
prices of raw material had ri.son could lie gained 
from the following figures for June, 1914, and 
Dec-embc'r, 1919, respectively: — Tallow, £33 and 
£101 pcT ton; artificial tallow, .£26 Ms. and £95; 
cotton oil, £28 I9s. and £99 I5s. ; palm oil, £28 and 
£90; resin, £11 and .£07; kernel oil, which was 
£40 9s. 6d. a ton in 1914, wa.s taken for margarine 
manufacture — for which it is unsuitable — and an 
inferior oil at £97 took its place, JTui. profitti on 
soapf bastKl on the market prices for raw materials 
had all diminished, fjj., laundry soap from 10‘83 
to 6'34 per (tiU., "Lux'’ ironi 24’8 to 18-38 p{>r 
cent. The policy pursucxl for over 30 years had 
l)oen to make the profits of tlie company indepen- | 
dent of tho.se made at Port Sunlight. At the I 
present tinny if these works were closed down the | 
shareholders in Lever Bros, would sull'er no iiicon- : 
veniemMA or Io.s.s. llie profits supplied by con- j 
nexions in Afric^a, America, Oceania and eisowhere, | 
had made the company secure in any industrial i 
dispute, or even war, in any part of the rnited i 
Kingdom or elsewhere. Tlie company had inten(Tc<l j 
to introduce tho six-hour day, but opposition from ; 
the trade unions had stwd in the way. Owing to 1 
the enormously increased volume of business, tlie 
estimated profits of the company, with those of 
associated companies, for 1920 were approximately 
£3,375,000; last year they realised £2,500,000. On j 
December 31 last the market value of the stocks 
was over £16,000,000. 


BENZOL MANUFACTURERS, LTD.' 

An adjourned extraordinary general meeting was 
March 3 to conaidorw a resolution for the 
.s'ale of Mitcham Benzol Refinery ^ for 60,000 
ordinary shares of £1 each in Benzol and ‘By- 
Products, Ltd. As tho (xmipany already owns the 
(Irigglestonc Colliery and Coke Oven Works, near 
Wakefield, it will he in a position to manufacture 
motor spirit from start to finisli. Tho capital will 
1 k> £700,000, divided into 350,000 ordinary shareS 
and 350,000 10 per c(‘nt. cumulative preference 
shares, each of £1, and 336,000 of the latter will be 
ottered to the public. The resolution was carried 
unanimously. 

BORAX CONSOLIDATED, LTD. 

The twenty -second ordinary general meeting was 
held on March 11, (the chairman, the Earl of 
Chiche.sU'r, prevsiding. The chairinaii said that 
the eom|)any’s inine^ in Asia Minor had been 
handed over by tho Turkish Government in good 
ur<ler, exiept in regard to certain plant, for which 
a claim liad been IcKlgtHl. These mines were now 
pr(xiucing on a diminished scale owing to shortage 
of miners. The company’s very extensive mines 
and deposits In North and vSoiith America had been 
developed ahea<i of requirements during tho war, 
ami at present there was a larger amount of ore 
in sight tiian at any previous period. Trade 
deinamls bad beeij very heavy during the second 
half of tho past year. Thme hud ]x>en great diffi- 
culty in supplying to the associated refiners 
adequate suppliers of raw material, and in obtaining 
coal, sbda, etc., for tho Continental works. Condi- 
tions are now' improving; new uses had boon found 
for ixirax ; and proH|>e<rts were bright, Tho net 
profits for the past year were £442,023, which 
represen to<l 8 |H"r cent, on tho total issued capital, 
including delHmtures and the carry forward 
(£5,37(),0()()). Dividi^ids paid and payable for the 
year were 6 per cent, on the profereme shares and 
Jo per cent, on tho ordinary shares. The reserves 
now amofmt to £762,000, and the carry forward is 
£103,347. 


LEGAL INTELLIGENCE. 

lUAUILITV FOR D.\M.\GF.8 DUK TC AN Exi*L08ION. 
Jielvedere Fish (jUdno Co., Ltd., v. l\aii)hnm 
Chemical Works, Ltd. Ind, Coope and Co., 
JJd.^ v. .same. 

Judgment w'as delivered by the Court of Ap[^al 
I concerning the liability for daiyagi's to tho premiseH 
j of the two plaintiff companies cHused by an ex- 
i plosion of dinitrophenol at the Rainhain Chemical 
j Works. Lord Juatice Scrutton had held that the 
defendant company was liable (this J., 1919, 294 r). 
This company claimed to be free from liability as it 
was acting under the in.stnictions of the Ministry 
Munitions. 

The Master of the Rolls held that the question 
was one of personal liability. Messrs. Feldman and 
Partridge had introduced the manufacture of tho 
explosive, and had made an agreement with the 
Ministry of Munitions; they had leased a site upon 
w'hi(;h the manufacture was afterwards carried on; 
the company formed subsequently had entered into 
ocirupation h.s agents for the lo.ssees; and Me^ssrs. 
Feldman and Partridge were governing directors of 
the company w ith absolute security and permanent 
p^)wcr. They were therefore personally responsible, 
and the appeal must be disniisse<l. 

lyord Justice Atkin concurred, and Lord Justice 
Younger dissented. The appeal was dismissed with 
costs. 
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TRADE NOTES. 

KKITISH. 

"yie British Industries Fair, 1920. — The thne sec* 
tiorus of this Fnir, held rospertivel.v at London, Bir- 
ininghain, and Glasgow, ^^•ere (){)ened to trade 
buyers fnnn February 26 to Mareh 5, inclusive. 
The very sf)aeious aceoinmodatiori afforded by the 
Crystal Palace was well utilised, over 1,100 firms 
exhibiting, and about ]o(),()U() visitors attending. 
According to all reports, the aims of the organisers 
werf‘ well fullllled. As previously stated, the 
purely chemical exhibits were confined to the 
Gla.Mgow section, and in Londiin the child’ point of 
iiiten^st to chemists Mas the display of scientific 
glassware. A comparison of the goods of this de- 
Hcription shown during the past five years leaves no j 
doubt that their variety has been increased, and j 
that their form has undergone a continuous im- | 
provemont. The National PliNsical fiaboratery 
opciKMl an inrpiiry bureau ;wid exhibited thermo- 
meters, etc. It was interesting to hear that no 
fewer than 80,000 — 35,000 clinical thermoimders 
are now being tested ivec'kly at the Laboratory, and 
that the percentage of rejections had fallen from 
6 — 8 to 2i since the enactment of^ the CUnii'ul 
ThermomeU'r Order; also that the number of tests 
of Class A (precision) volumetric glassware is 600 — 
800 i>(‘r Meek, and of the Class 13 ware 6000 — 8000 
per week. • 

The Birmingham section of tlg‘ Fair was mainly 
devoted to enginc'cring tools and appliances and 
examples of practically every class of metals, alloys, 
and metallurgical inventions for iiuiustrial pur- 
poses. Sevmal firms made a special feaAire of 
such products as pure nickel and nickel lalairatory 
ware, nick<*l and other metallic salts uw'd as cata- 
ly.sts, and jofipcr, arsenic, and other compounds 
u.'jfd as insecticides and disinfectants. To the 
metallurgist the Fair m as of very great interest for 
every class of metal and all?^y, lioth ferrous and 
non-ferrous, for engineering and technical work 
was exhibited, with innumerable examples of their 
application to engineering operations. tho heat- 
ing and lighting and power sections .showed the ! 
applicatioii.s of toM n gas and Hueti.ui ^as, petrol, 
and paraffin, 'I’lie jiortable lamps furnishing high- 
temperature flames which may be used for chemical 
and technical nork were note\«orthy, and a numlx*r 
of ga.s-M, ited mufficvS and furnaces for the heat 
treatment of metals was also exhibited. The indus- 
trial laboratory of tho Birmingham Gas Depart- 
ment had a large.,fitand exhibiting thc'sc appliani'es. 

A numlMM* ol stands contained the wares of varnish 
and paint manufacturers and oil ana colourmeii, 
with modern devices for their aiiplication in various 
industries. Some, as, for instanct', the anti-rust 
compositions figuring; under variou.s trade names, 
had a distinct intere.st for tho chemist. There were 
also some exhibits of explosives for use in mining 
and agricultural work. 

In the section of the Fair held at Ghisgow', 
textiles and clothing occupied tho greater part 
of the spa(-e, and the portion allocated to 
chemicirts was not very extensive. Good di, splays 
wen' nuide by the leading dye manufaeturer.s. 
especially* by The British Dyestuffs Corporation 
and by Scottish Dyes, Ltd. The range of dyes, in- 
cluding vat colour.s, shown at the.se two .stands was 
very considerable, and proved that good progress 
had been made within the last year or so in the 
production of the shades most in demand, although 
the range is far from e<iiialling that whieh wa.s 
available before the war. V^arious interinodiatea 
and prodiK'te ol medicinal value were shown at the 
same stands. A very striking exhibit of dyed 
fabrics was shown by Messrs. Morton, of Carlisle, 
the dyes employed being those manufactured bv 
Scottish Dyes, Ltd, 


Apart from dyes, the chemical section contained 
little that was no. el or remarkable. Tho by- 
products of coal vtere shown by several firms, and 
the alkali trade was ul.so represented, but the ex- 
hibits were on conventional lines. Fine (‘hemicals 
received liltle attention. On the whole, thg- 
picture of the Briti.sh i hemicul indnstry prcscnte<l 
was a disappointing one, and it is to l«*' Imped that 
another year will .sm' a more reprc'sentativc (ollee- 
tion. Domestic products, sm h as pia'icui'd foml- 
stuffs, polishes, disinfi'ctants, cleansing agents, 

! etc., were both niiiuerous and variinl, and it was 
evidi'iit that great p.iins had bcmi taken to makt' 
them known to tlu' public as well as to the trade. 
Su<-h product'^, however, are usually disguised 
under trade nanu's, without indication of their 
ebmnical character, so that they are of little direct 
in U're.st to the chemist. 

FOREIGN. 

The Oilseeds and Vegetable Oil Market in Holland. — 

In 1917 imported oilseeds w'ero valued at about 
L3,577,656, and vegetable oils at about £4,153,465, 
and exports were valinxl at £329,069 and £85,784 
respectively. Tho only increase over the 1914 
figures was in tho imports of vogetablo oils, which 
was to mako up for the deficit in home production. 

Tho production of vogetablo oils in tho Nether- 
lands is a very important industry, oil-milling being 
intimately connected with many basic industries of 
the country. The principal raw materials consumed 
are linseed, rapesei'd, and imported copra, palm 
kernels, groundnuts and soya beans. Rotterdam is 
tho chief port of entry for oilseeds and vegetable 
oils.. Groundnuts are imported chiefly from West 
Africa, and linseed comes principally from Argen- 
tina. In 1919 the East Indies supplied Holland 
with 50’9 per cent, and Groat Britain with 49T per 
cent, of the copra imported. The entire importi^tion 
of soya l^ans in 1917 was supplksl by th<^ Dutch 
East Indies. Many supplies, however, are not im- 
ported dircHjt, but through Belgium, Great Britain, 
Hamburg, etc., and even in tho case of direct im- 
portation the source may vary from year to year. 

The following table shows the imports of oilso^s 
into the Netherlands for tho first six months of 
1914 and 1919; — 

Jan. -June, Jan. -June, 

Ollseeda. 1!)14 1919 

metric tons. metric tons. 

Copra 55.r>3B .. 1.857 

Linseed 168.512 .. 11,838 

Pnimnuts .SS.340 . . 4.575 

Oromidnnts 59.114 .. 7.195 

Rapeseod 14.083 .. 8:12 

Soya bcauB 14.463 .. — 

The chief centre of the oil-milling industry is 
in the Zaanland di.striot, within oa.sy access of 

Amsterdam and the North Sea Canal. In the 
Netherlands there are 68 factories nianufactv»ring 
linseed oil, with linseed cake and meal as by-pro- 
duets. The Dutch export trade in vegetable oils 
has dcclintHl considerably, ns will lie seen from the 
following table: — 

Jan. 'June, .T,>n.-June, 

\cgctable oih. 1914 1919 

metric ton.s metric tons . 

Coconut .. .. 1,1 7r> 3.829 

Cottonseed ’ 30 . 3*558 

Linseed 16.436 . . 2.737 

Olive 611 .. 12 

1’almnut .. 4.158 .. — 

Patent *177 1 

Qroundnut 4.491 . . .31 

Bapeseed 162 . . 2,040 

Sesame 108 2 

Soya Iwan 1,229 .. 1,452 

Other oils 133 L'..336 

The oi!-niilling industry and the trade in vege- 
table oils were in a condition of stagnation at the 
beginning of 1919, but by April shipments of oil- 
se^.s or vegetable oils began to arrive in con- 
siderable quantities. Trade for the first six months 
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of 1919, however, while not equal to that for the 
corresp'bnding period of 1914, 4»nowcd every sign of 
vigorous revival. — {U.S. Com. Bfep., Dec. 191y.) 

Chemical Trade in Argentina. — Generally speaking, 
heforo the war all heavy eheiniculs wore inijiorted 
^'rom Kurope, but during and since the war the 
Ihiited States has s\ipplie<l llie bulk of the rc(j>iire- 
inenis. Caustic soda (767) is now supplied on- 1 
tirely from the TTnited States to the extent of 8(100 j 
tons per annum; on the other hn»nl, th<‘ consumers ; 
of soda ash show a preference for the European I 
product, and about 50,000 tens is consumed | 
annually. The chloride of lime market has re- ; 
ccutly dropped o\vi*jg to ('xccssivc supplies; tor ^ 
this proiluct strong packages (druitis <)r casks) are ; 
essential. The ehiei ilcmand in silicate of .soda i 
(annual consumption 4000 — 50{J0 tons) is for the i 
European product of 110" 'I'w. Sulphur is now . 
supplied entirely by the I’nited Statt's to th(^ i 
extent of 20,000 tons j)er annum, llosin is all siij)- 
plied by America, hut as this inattuial is n.sed tor 
soap making, it has to coiiipete against hoine- 
prodiieed animal fat.s, and manufacturers eease to 
use rosin wIkui the price ex(‘eeds .f20 per 100 kg. 

In a similar manner the (bunand for paratlin wax 
depends on th<‘ price jjf sOmrin, the. candle maker 
substituting one for the other according to price. 
The demand is estimated at about 7(HX) toms yearly, 
the (lualities requii('d being those of IIH— 125'^' 
melting point for winter and 125—132^ for summer 
use. About ;1000 tons of whit<' arsenic is inii)ort<'d 
annually and uscsl ehiony as au insecticide; the 
})roduct must be of high purity and |»nckcd in small 
containers. At present tlio marlict is oversOwked 
with acetic acid and dilorate and bichromate of 
•pota.sh. Tlu'ia' is a great scarcity of sulphuric acio. 
and this material requires sp >cia! care in transit. 

In pharmaceutical drugs and dsi s the, ITiitcd Stat<'s 
at press'iit holds tin' l)ulk of tb<* maik(*ts, but 
GeAnan ag<>uts have started taking ordt rs for 
dyes, in many ease's at j)ri(('s 50 |)«'r cent, below tlu' 
American quotations. (T.N. i'on]. ./iV/o, Fr\>. 2, 
1920.) 

The Groundiiiir IndiiKfry of China.- According to 
II, jM. (Commercial (Vnins<'llor in Shanghai. IIh' 
export of groundnuts from China is a (“ompara- 
tively new trade. Befon' the war the oil was chiefly 
Hhipjjed to Shanghai, Canton and Hongkong, but 
now it is being largely sent to Dairen and Japan 
for re-shipment, Tsingtao is the principal point 
for the collection of groundnut oil for export. In 
1913 'fsingtao exported 19,616,3t)() lb. of the oil, 
while the exports were 31, 193,953 Ih. in 1915, ami 
about 80,959,391 11). in 1918. The oil is generally 
ground at the ])laecs of production and ])ronght to 
Tsingtao in waterproof baskets containing 160 lb. 
each. The price average’s about 12 llaikwan tai'ls 
per picul (133;\ lb.). 

Tljp 1 argest grouudnnt-produciug district in i 
China is Shantung, which lias an estimated pnjduc- 
tion of about .50().0()(),t!00 lb. of nuts every year. 
Some 266,000,000 lb. of shelled and unsbelled nuts * 
are exported yearly by this district in addition to , 
the quantity numtioned above. Ticnt.siu exported 
7000 tons of shclh’d and 1620 tons of iinshclled 
groundnuts in 1917. The nuts grown in the Lnan- 
ehou districts (Luan Biver) arc said to be superior I 
in quality to those grown elsewhere in Asia. T^iey 
are found in nearly every part of China, and con- 
tain about 46 per cent, of oil. i 

Before the war the hulk of the shipments went | 
to Europe, more particularly Frame, but in 1918 
over 80 per cent, of the total export.s wont to i 
Japan and the Tlnited States. Cheap and almost 
unlimited supplies of this Chinese product are ; 
aviiilahle, and the Mitsui Company, a Japanese | 
firm, has a special fleet of ships which carry it i 
from Tsingato to Japan and other countries. — I 
(Bd. of Trade J., Jan. 29, 1920.) 


New Maximum Prices for Jlltrogenous Fertilisers in 

Germany. — Since the last maximum prices were 
fixed, on October 1, 1919, all the items determining 
j ^>0 production costs of artificial nitrogenous fer- 
i tilisers have more than doubled in price, tftid it has 
I therefore been found necessary to raise priceb so 
that the eon.sumer will have to pay from 10*70 — 15 
marks per kilogram of nitrogen, according to the 
nature of the fertiliser. On the other hand, the in- 
creased charges which have recently obtained for 
mixing and for certain addtxl materials (e.y., bone- 
in<‘al, gypsum, lime) will l>o discontinued. The 
agricultural interests recognise the need for the 
r<‘vi>^ed prices, but tin y have sueeecded in imposing 
the condition that the prices of agricultural pro- 
diK’ts must in due season l)e raised proportionately. 
— (G/jc/a. Ind., Mar. 10, 1920.) 

The Italian Soap Trade in 1919.— Owing to the acute 
shortage ol raw materials, thci Italian soap makers 
were unable to take full advantage of the soap 
famine iii Central Europe or of the general in- 
ere.ised demand, l^hfgli.sh eornpetition was keen, 
for the Engli.^^h soapmakers were in a l)etter posi- 
tion in regard to raw niaterials, export facilities, 
and (Jo\ernment restri<ti()ns. Other difficulties 
fae<’(l by the Itali.'in soap trade were the appear- 
ane<' of a gn^it crowd of speculators on the market 
and adverse rates of exebnnge. Between the be- 
ginning and end of 1919 there was a difference of 
about 10 lire per ;C1 sterling, ropre.scnting an addi- 
tion of 20 ja'r cent, to the cost of goods. Brices of 
raw material and (rf coal rose to an enormous (‘xtent, 
and rosin in particular was almost unobtainable. 
Notwithstanding tb<’ adverse conditions, the Italian 
indu.'-l^y, on the whole, has develofU'd satisfactorily 
(luring the last f<’W years, and increased attention 
lias Iwen giv('j) lo sciioitific resenreh,— (L^Iiuhis. 
No/)., Jan. .31, 1920.) 

Foreign Company News.- Vnited Sfnfcs.~~Th^^ 
anlhorisc’d capital of ebemieal (;ompanios organised 
during 1919 in the. TTiiu'd States amounUsl to 
8112,173,000, as compared with 865,565,000 in 1015, 
8116,160,000 in 1917, and 873,103,000 in 1918. 

It is uunonined that sixtcc’n paint and varnish 
companies have amalgamate<l under the title of the 
“ Glidderi Company.” This eomf)any, which pos- 
.ses.s<‘s plants in Canada and many parts of America, 
has its he.adquarbers at Beading, Pennsylvania, and 
will bo capitalised 'vitb 87,500,000 of 7 per cent. 
[)n4errcd, and .360. (RK) shares of common stock. — 
(ltd. of Trade J., Mar. 4, 1920.) 

France.- - T\w Soeiet<5 Cominereiale des Potasses 
d’Alsaee-liorraino has t;iken the place* of the 
Bun'au de ^VenU' do la Potasse d’Alsace (sales 
bureau for Alsatian potash). Th© company has 
()ffi(<'S at .Midhous(‘ and will sell the potash minerals 
ex traded Irotn jts mines or the salts pr(xluced 
in its factories.— (BJ. of Tradf .7., Mar. 4, 1920.) 

Nonrai /. — A new company, the Norske Molybden- 
produkter, A/8. (Norwegian Molybdenum Pro- 
ducts Co.), is about to l)o formed with a maximum 
capital of 500,000 kroner (£26,800). The objeets 
are, to deal in molybdenum raw products, to pro- 
diue and sell molyklenum and its products, and to 
carry on oxporirneiits for the advanoement of t-be 
industry in Norwav.— ff/.N’. Com. Ihp., Jan. 27, 
1920.) ^ ’ 

Cl f i-.i;/, /. 'rhe Vereinigle Illtramarinfahrikcn 
A.-(;., ti'fim Hy Levorkus, Zeitner and' Co,, in 
(5)logne, has at various times since the revolution 
been compelled to work at a loss. An agreement 
has been made with the firm of Fr. Bayer, in Lover- 
kii.sen, by which the latter will take over the land 
and buildings of the ultramarine works, which, how- 
e^ver, will continue to manufacture for a limited 
period. The company reports a net profit of 
681,140 raarkvS and a dividend of 10 per cent. — {Z. 
angPAo. Chem., Dec. 12, 1919.) 
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The German firm of Stinnes haa recently pur- ! 
chased two large celluloid factories at Konigsberg, } 
the Nordeutsche Zellulosefabrik for 12 million ! 
marks, and the Konigsberger Zellstoffabrik for 23*: 
million marks. The two factories consume nearly^ I 
half,a millioii tons of wood yearly, and their pur- i 
chase by the Stinnes group is expected to create a j 
new situation in Prussian shipping. — {U.S. Com. | 
Bep., Feb. 10, 1920.) j 


REPORT. 

Extract from the Annual Report of the Local 
Government Board. Report on the Work of j 
Inspectors of Foods for the Year 1918 19. i 
Bi/ A. W. J. Macfadden. {London: ll.M. 
Stationery Office, 1920.) Price 3d, j 

1’ho work of inspectors of foods during the year j 


REVIEW. 


« 

The Preparation ^f Organic Compounds. B \ 
F. DE Barry BARNHffT. Second edition, with 5 
illustrations. Fp. x'p. ) 273. {London: J. am 
A. Churchill. 1920.) Vrice lO.'f. net. 


The publication of a S('rond#e<lition of tliis boo] 
at a short interval after the lir.st indieaU's that tli 
plan of the book conflnends itself to many teacher 
of organic chemistry. A short thcofctical discussioi 
of tho general methods of preparation of the differ 
ent classes of coinpounds iirecedes the de.scriptio 
of tho laboratory details for the jireparation of th 
example chosen as typical of it^ class. In this wa 
the .student is if^it allowed to regard preparation 
merely a,s exercises in manipulation, 

Fxeelleiit as are several features of the hook, i 
has several defects, is not always accurate, and i 
iiiisleading on a few points. The reader soon gain 
the impression that it is largely a compiled traiif 


was concerned mainly with the supervision of con- 
ditions under which food for flie Armies was being 
manufaetured and also with a number of special 
questions arising out of tho abnormal conditions of 
food supply and distribution. Complaints ns lo the 
soundness and wholesomeness of imported frozen | 


lation from German lik'rature. Tn the preface th 
author acknowledges his indebt-ediiess to some e> 
cellent pre-war German text-books, but his admin 
tion for theso is no excuse fur following them who 
improvmncnts in method or adaptations to presenl 
day conditions would rcadilv occur to tho e.n 


meat were investigated, and it was ^'ound that, j perienced teacher of organic chemistry. Fo 
although the appenrarieo of the meat was sometimes example, a method as given by tho author of pr€ 
even repulsive and suggestive of wasting disease', I paring p-nitrosoplienol, which involves the use c 
it was generally passable as sound ; a good deal of 1 glacial acetic acid, ether, and potassium nitrite; oi 
the meat was dirty on the surface and h?ld siilFored again, a method of preparation of a ketone by dif 
from rough handling and conveyasice in un.suitable | tillation of tho barium suits of tho nppiopriat 
wagons. With regard to unsuitahh' methods of : fatty acids (instead of iSeiideren’s method of th 
conveying meat by rail, it is suggested that the rail- catalytic decomposition of the mixed acids them 
way companies, in their plans for replacing wj^tago w'lves) would not ho choscui by a modern c.'xponen 
in rolling stock, should give full eonsidc'iation to of organic rhemislry, kec'n on economies in tirn 
tho construction of vans for the eonvoyaiice of and expense! 

perishable foods. The liability of certain articles Most of the references are to the earlier Gorina 


used in the preparation of food to liec-oinc eon- 
tan«nate<l with arsc'iiie has been kept uider ob- 
servation, hut cases of arsenical^onlamiiiation w<‘re 
not met with during the y('ar. A case of con- 
tamination of self-raising flour with antimony was 
reporfed from Manchester, the intro<luctioft of the 
antimony appeared to he due to simple accident. 

Two matt('r.s calling for rc/orm are d<'alt with at 
some length, those being the inspeeiion of home- 
killed meat and the supervision of plaie.s where food 
is pr('pared or kef)t for sale for hnman consumption. 
The po.si’ion in regard to the ftispection of home- 
killorl mc.ii, is, from the puhlit; lu'alth point of view, 
most unsa i isfactory ; the remedy seems (o be tin; 
compnlsoiry closing of private slanghterhouse.s and 
tho provision of public abattoirs, together with a 
miinher of skilled inspectors sulheient Ho inst>ect 
thoroughly both before and after slaughter every 
animal brought to he killed. CompiiLsory inspec- 
tion w'ould almost certainly entail tho mark' Tig of 
meat which ha.s lieen passed by the in.speetor, and 
this would ho a safeguard to tho retailer and the 
buyer. Fvidonco collected during the period of tlie 
war as to tho sanitary conditions of fooil-preparing 
places showed that whilst in a number of the larger 
tactories the condiiions wore satisfactory, in many 
otlu'rs the opposite was tho case ; a very large pro- 
portion oT tho smaller factories was unsatisfactory 
in the ox^emo as regards structure, situation, 

: cleanliness,, etc. The lirms who showo<l the least 
! care in the cleanliness of their methods and pre- 
» mises were.as a rule those who paid least attention 
' to tho soundness and whoiesomeness of tho materials 
they used. Proper regulation of plac-es wliere food 
IS prepared for sale has become a matter of in- 
creasing urgency. 

Tho report also deals with problems relating to 
[lietctic-s and nutrition ; the significance of certain , 
accessory substances (vitaminos) in foodstuffs is dis- 
cussed and the need for further organised research 
IS emphasised. ^ 


literature, very few to Fnglish or French sourc#.' 
Thus, it is eurious to find that the index unde 
“ Grignard’s rcartion ” refers the n'ader (i.) to a 
English text hook on practical organic clieniistr.'i 
and (ii.) to papers in tho publications of tho Gerrna 
Chemical Society. 

It is a pity that tho autlior has not followed in 
systematic manner tho iinmeiiclature adopted in th 
publications of the English C’liemical Society, thu 
he might h.ave a\-oidcd tlu' haphazard alternativ 
n.so of “ <'thoxid<* ” and " elli ylate,” xylol,” am 
“xylene,” and the use of sucli names as “phene 
lates,” “ phenolcarhoxylie,” “ eyclohexanole, 
“ mannitol dihenzoate,” etc., whilst most reader 
will regard as crude and inelegant such translation 
from the German as “ splihs out” (in reference t 
1 cornh'iisations), “ steam-volntilo,” I'tc. 

The author states that German patent speeifieji 
tious are more aa'essihle than the English, am 
therefore gives tho references to D.R.P., bub thi 
cannot bo taken as an excuse for the omission of ttc 
proved methods descrilK'd only in E.P. More utter 
tioii should have been given in parts of the book t 
tho theoretical points involved, so that the stnden 
could not Ik> misled, as he might easily be, fo 
example, in the description of the mcnthencs aru 
nu'nthone. 

Books of this type would he far more stimulatiiij 
to the student if he were encouraged to eonside 
the efio'cfc of a variation in the conditions laid dowi 
j f()r certain of the preparations, as, for example, tlw 
j different proportion of tho ortho and para iso 
morides obtainerl in the nitration of phenol by ai 
alteration in the temperature of the nitration or ii 
the concentration of a reagent. Attention to thes< 
points would (in tho event of a third edition boinj; 
required) make the book one which, w^hen it.s need- 
less excess of Germanic flavour has been removed, 
could be recommended to all advanced students of 
organic chemistry. 


Robert H. Pickard. 
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OBITUARY. 


JAMES EMERSON REYNOLDS. 

James Emerson Reynolds, who died suddenly 
on February 17, at his residonoo in London, was 
born at BooterstowrP, Co. Dublin, in 1844. Destined 
for the medical profession, he^becaine a licentiate of 
the Royal College of Physicians and Surgeons of 
Edinburgh, 18C/). Although his great desire was , 
to devote himself entirely to eheinistry, he prac- 
tised medicine for a short time. His chance, how- 
ever, soon came, for in 1867 ho was appointed 
“ Keeper of MinerJts ” at the National Museum in 
Dublin, and in the following yeaY Analyst to the 
Royal Dublin Society. His first important contri- 
bution to chemistry was made in 1860, when ho 
isolated thiocnrbaniide, the sulphur analogue of 
urea; this was a notable di.scovery at the time, 
siniH^ previous investigators, including Liebig ami I 
Hofmann, had been unsuccessful in their attempts I 
lo obtain the compound. In 1871 ho described an I 
intorosting colloidal comj)ound of mercury and j 
acetone, the formation of which constitutes the j 
ba«is of a delicate reaction for detecting the 
latter. 

In 187.‘1 he became professor of chemistry at the 
Royal College of Surgeons in Ireland, and in 1875 
he was electc<l to succec'd the lat<) Dr. Apjohn in 
the chair of chemistry in the University of Dublin, 
a position which he held for twenty-eight years. He i 
soon established for himself a high reputation as a j 
teacher and lecturer. His lecture>s, which were pro- i 
fuVdy illustrated with convincing experiments, were ' 
always appreciated by his students. Reynolds was i 
a pionoc'r in introducing quantitative experiments 
in the early training of +ho student of ehemi.stry, 
and the first volume of Ms wadl-known “ Experi- 
T»t?ntal Chemistry for Junior Students ” (published 
in four small volumes) was an original work in this 
r(5spoct. 

Whilst much of his time was taken up by his pro- 
fessorial duties, ho e.<)ntinuc<l his researches; he 
prepared l>eryUium and investigated its specific 
heat, and in 1885 he commenced investigations on 
derivatives of silicon, containing the element in 
union with nilrogcii. Sinoral interesting new com- 
pounds were described in a series of over a dozen 
papers published in the Transactions of the i 
Chemical Society np to 1809. In his last contribn- j 
tion to chemistry, published in the Proceedings of i 
the Royal Society, 1910, ho deseriln^d the synthesis i 
of the mineral anorthik' Ca Al^vSi,!),,, which was pro- | 
pared by the (ombined action of oxygen and skam 
at a high temperature on the synthetic eon.pound j 
Ca(SiAl)j, a silieoii-aluminium analogue of calcium j 
cyanide. Ho always held the view that in nature j 
aluminium appeared to play a role to sil'con in 
tnc mineral kingdom similar to that of nitrog<‘n to 
carbon in the organic world. Ho left Dublin in 
1900, and went to reside in London. 

Reynolds ^rv^xl as president of this Society in 
1891 — 1892, in which capacity he presided over the , 
only annual mwting of the Society held in Ireland. J 
This meeting was held in Dublin' in 1892, and all | 
who were privileged to atknd it will long rememher 
the important address given by Prof. Reynolds and 
the exceptional welcome and hospitality accoi^ded to 
th(' members of the Society. 

Ho was elected a Fellow of the Royal Society in 
1880, served as president of the Chemical Society in 
1901—190.3, and president of the Chemical Section 
of the British Asfkx-iation at Nottingham in 189.3. 

He was an honorary M.D. (1880) and Sc.D. (1891) 
of Dublin University. He married in 1875 a daugh- 
ter of Canon Finlayson, of Dublin, and has left two 
children. 


PUBLICATION^ RECEIVED. 

1. The Chemistry op Coal. By J, B. Robertson. 
I c Pp. 96. {London : Gurney and Jackson. 1919.) 
Price 3s. 6d. 

Fuel Production and Utilisation. By H. 8. 
Taylor. Pp. xiv. + 297. {London: Baillitre, 
Tindall ami Cox. 1920.) Price 10#. 6d. 
Laboratory Manual of Elementary Colloid 
Chemistry. By E. Hatschek. Pp. 135. 
{London: J. and A. Churchill. 1920.) Price 
6s. Qd. 

Industrial Oroanic Analysis. By P, S. Arup. 
Second edition revised and enlarged. Pp. 
xi.+471. {London: J. and A. Churchill. 1920.) 
Price 12^. od. 

Quantitative Analysis in Theory and Practice. 
By P. W. Rodf,rtson and D. H. Burleigh. 
Pp. 63. {London: Edward Arnold. 1920.) 
Price 4s. 6d. 

Quantitative Analysis by Electrolysis. By 
Alex. Classen and H. Clokren. Jievised, re- 
arranged ami enlarged English edition, by 
W. T. Hall. Pp. xiii.+316. {New York: J. 
Wiley and Sons, Inc.; London: Chapman and 
Hall, Lid., 1919.) Price Us. 6d. 

Molinari’s Chemisty. Volume I: Inorganic. 
Second edition, translated from the fourth 
revised and amplified Italian edition by T. H. 
Pope.* Pp. xix + 876, with .328 illustrations and 
2 plates. {Ijvndon: J. and A. Churchill. 1920.) 
Price £2 2s. 

The Photographic Researches of F. Hurter and 

V. 0. Driffield. Memorial volume edited by 

W. B. Ferguson. Pp. xii.+374. {London: 
Royal Photographic Society of Great Britain. 
1920). Price 26s. 

Proures dr la CniMiE en 1918. Traduction 
fran^uiise autorisWC des “ Annual Reports oa, the 
J*rogress of Clfemislry for 191.8, issued by the 
Chemical Society." Publiee sous la direction de 
A. Kling. Pp. 321. {Paris: Gnuihier-Villars 
el^Cie. 1920.) Price 15 frnncs-}-(jO% . 

Ukbeii die Kontiiolle UNO Herrtellung von Sac- 
ciiAKiN. By Oskar Beyeu. 141, with 12 
illustral ions. (Ziirirh: Raschcr Cie. 1918.) 
The Technical Inspection Asboctaticn Gazette. 
VoL I., No. 1. December, 1919. {London: 44, 
Bedford Row, lU.C. 1.) 

Directory of Danish Exporters, Importers, and 
Various Otheii Firms. Pp. 166.. {Copen- 
hagen: Sylvester Hvid. 1919.) 

The Chkm'ical Age: Volume I., June — December, 
1919. Pp. xi.T750. {London: Bc.nn Brothers, 
Ltd. 1919.) Price 15s. 

Publications of the llNnym States Bureau of 
Mines. Department of the Interior. {Wash- 
ington: Government Printing Office.. 1919-20.) 
Burning Steam Sizes of Anthracite, with or 
without Admixture of Soft Coal. Reprint 
of Engineering Bull. No. 5. 

Motor Gasoline Properties, Laboratory 
Methods of Testing and Practical Speci- 
fications. By E. W. Dean. 

War Gas Investigations. By van H. Manning. 
Vitiation of Garage Air by Automobile 
Exhaust Gabes. By G. A. Burrell and 
A. W. Gauger. • 

Publications of the United States Geological 
Survey. Department of the Interior. 
{Washington: Govt. Printing Office. 1919.) 
Fluorspar and Cryolite in 1918. By R. F. 
Burchard. 

Gold, Silver, Copper, Lead and Zinc in the 
Eastern States in 1918. By J. M. Hill. 
SiLiciA in 1918. By F. J. Cat*, 


E. A. Werner. 



VoL XXXIX.. No. 7.1 REVIEW • lApriltS, 19i0. 


THE POSITION OF SCIENTIFIC I 
SOCIETIES. I 


H. DROOP RICHMOND AND J. M. WILKIE, j 

During the past five years not only has production 
been diniinishod, but a (considerable proportion of 
the world’s wealth has been sunk in the war, with 
the result that there is general financial stringency. 
Currency has been depreciated, and the financial 
position of the many is worse than it was in 1914. 
Scientific societies arc? feeling a financial pinch, and 
it is an ojicn secret that this is having the closest ' 
consideration of the various governing bodies. 

Broadly speaking, the bulk of the ex|)enses of a i 
scientific society is due to the dissemination of ! 
knowledge of the science which it promotes, chiefly ' 
in the form of publications which, apart from the 
.subsidy from the society, ard not usually self-sup- 
porting. Perhaps this is more true of chemietry 
than of any otlu'r science; and the scienc*© of 
chemistry has probably more institutions promoting ; 
special branches, vith more separatt' publications, 
than any other. Hence persons interested in 
chemistry generally find it neemsary to support a 
number of societies, and thus receive a variety of 
publiiuitions. 

It is an unfortunate fact that the objects of the 
s(K:ieties to some (‘xtent overlap, and that their 
publications therefore cover much of the same 
ground ; it is quite common for a chemist to receive ■ 
four or five separate journals and to find thotsamc ; 
papers or abstra(!ts in cac^h of them. It is also true , 
that many chemists lK?long to a society because it 
includes a special branch, and that the society’s ; 
journal may contain much matter which interests ' 
th«n but little. 

The efTc^t of the war has not#boen the same on all i 
(ihomical institutions. Some societie.s have taken ' 
advantage of the decrea.s<.*d productivity of chemical 
literature to ciir.tail their publications and4o effect i 
economics ; others have increased their activities, ; 
developed in now directions, and while in many ! 
cases doing useful work, have used up their avail- ! 
able funds. The result is that while all institution.s I 
are feeling the financial string^oy, .some can only j 
be saved from pecuniary difficulties either by an im- i 
mediate < urtailment of their activiti(?s or of the i 
privileges of members, or by a very substantial in- ' 
crea,se of .the sub.scription. From private inquiry it j 
appears that most chemists are receiving incomes I 
about to 30 per cent, aliove pre-war^ rates, and 
as the cost of living has more tbqii doubled, it I 
follow.s that chemists in general are ordering their ; 
cxfien.seH so as to eff^-t considerable economies in ; 
their mode of life. If tiiis is the position of the con- i 
stituciit members of ihe chemical institutions, the j 
institutions tbcniM'Ivc’s must follow suit, i.e., they ; 
cannot increase their .subscription by more than 30 ' 
per cent, without risking a markt'd fall in member- ! 
diip, and ct^noniies must Ik? effected. It is to be ; 
boi)ed thj^t the governing bodies will put the posi- | 
bion lieforc the mcmlHirsliip. i 

Several ik‘W societies liavc come into existence , 
=tince the cominoncK'ment eff the war; for instance, ' 
the agitation which culminated in the arrangement 
3ntcred ink) by the lnBtit.ut(‘ of Chemistry with the 
Bnttsh Association of Chemists resulted directly or ' 
indirectly in the formation of at least turn new 
bodies, and other societies have sprung into being, i 
Ihis has resulted in increased expenditure on the ! 
part of many chemists who had not been connecto<l i 
prcfviously with any scientific or professional organ- • 
Ration, and partly at least accounts for th© fact 
.hat the increase of membership of the older 
locietiea has bo«n small in comparison with the in- 
crease of persons having chemical interests. 


To turn from the general to the particular, there 
is a marked upward tendency in the expenses of all 
cJicmicul institutions. So far the only one which 
has increased its subscription materially is th^"^ 
Institute of Chemistry, wdiiiji has doubled it for 
fellows and students, and advaiiccHl it by 50 per 
(viit. for as.socialos ,• a.s a very large number of th© 
fellow's also belong to other chemical institutions, 
this doubling of tho subscription represents, 
roughly, about 15 to 20 per cent, of th© total 
chemical subscriptions. This increa.so is within tho 
limit of 25 to 30 per cent., above which resignations 
are. sure to follow, and if another soci(?ty follows 
suit tho limit will bo reached or passed, and th© 
effect will probably be most keenly felt by the 
society making a substantial increase. 

It may bo pointed out that tho de facto increases 
in the suhscription.s to certain .societies do not con- 
stitute an argument in favour of increasing those 
to others, but tin? reverse, for, to use a colloquialism, 

“ the pitch is already queered.” 

A further point for consideration is that th© 
strength of a society lies in its j'oung members, and 
there are many young nn'ii, and in the near future 
t)u*re will he many more, who are entering the field 
of chemistry with small ros(?rves, and high rates of 
subscription will Umd to hinder their absorption 
into tho ehenii(!al institutions, to tho detriment of 
both; for advantages of membership arc largely 
sticial and mutual to old and young alike, and the 
society habit, if encouraged when young, makes for 
strength and by widening the outlook hclpa to 
prevent ” blind alley ” troubles. ^ 

It docs not appear that any rise cxccc'ding 30 per 
cent, is necessary, for there is ample room for 
economy by a clo.ser union of eocietic^s, which, in 
addition to attracting new members, although 
have different objects, have yet the same broad 
basis of the advancement of chemistry. Indeed, 
many steps in this direction have bc?en taken 
already. A Federal Council is in existence, and, 
though little is heard of its activities, is doubtless 
working to this end ; it can and must be ‘speeded 
up. An arrangement exists between some societies 
w ith regard to the pooling of abstracts, but this is 
only carric<l out in a halting and tentative manner; 
it is probably only tho beginning of a joint publica- 
tion of abstracts^ possibly including all the English- 
.spc?aking societios. Further ©economies could be 
effected by a joint secretariat and a joint list of 
momlwrs which would have a commercial value as a 
chemical directory, and might even pay for its 
publication. 

Action must, however, lie taken soon, and the 
niemlw rship at large must lie con.sulted, pref(*rabiy 
by joint local meetings organised by the local sec- 
tions of the Society of Chemical Industry, of ^-he 
Institute of Chemistry or other locali.sed bodies open 
to members of all the chemical institutions, and in 
the meantime individual societies wdll ^ wise to 
slay their hand. 

8ii(‘h a union a.s that outlined above might bo 
established on the following broad general linos; — 

1. Each institution to prc.sorve its autonomy, and 
to 1m? rosponsihle for the publication of its own 
tran.s^u tioiis. The sul)s(ri[tlioii.s to be as small us 
possinlc. 

2. A joint journal of abstracts to ho publi.shcd, 
which may he purchasctl by the Tuombors of any of 
tlic joint societies at a. price just covering exiienscs. 

3. joint ephemeral journal, if such i.s (on.sidoi'cd 
ncccs.sary by tho membership, to ho publisli<?d on the 
same lines. 

4. Advantage to be taken of the local sections of 
sonic societies t.o make th<?m local sections of ull, 
jomt meetings of all chemists interested being held. 

o. One central office and one secretarial staff to 
transact the routine business of all the societies. 
This would be tho seat of the Federal Council, 
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CANTOR LECTURES 0^^ CELLULOSE* 


C. F. CROSS. 

The lecturer reviewed the pre.sent po.sition of 
the (.hemi.siry and industrial application of cellu- 
lose in the lij^ht of his exp<;‘ri<pH‘e in this field, ex- ! 
tending over 40 years, with illustrative exaiuph's i 
drawn from his personal res<»arches in the many j 
branches of the subject. The lectures, three in j 
number, were classified as follows: — I. Compound ; 
celluloses (natur:il r^w maU*riaIs), their chemistry, , 
natural history and sjas ial technol|)‘ 0 ’. II. (UTlii- i 
lose industries, including the industries of plastic ' 
0*011111080. 111. Constitutional and speculative dis- ! 

cus.sion. 

I. It will Ik? ri'menda red that the lecturer’s high ; 
i'*putatiou in the field of eellulose research liad its i 
origin in work published in ISXO on the (Tuunis- , 
try of Ba.st Fibres,” in eollahoration with K. .1. ! 
Bevan. In this work the jute fibre played the part 
of prototype for the whole < lass of ligiio(‘elliiloses, 1 
ana this tihre, as a type, has possc'.ssed a particular i 
fascination in many sub.se<incnt researches, on ! 
account of its chemical homogeneity and strict con- j 
formity. On the experimental foundation laid in . 
those re.searches the modern knowledge of the | 
chemistry of wood has been built up. This early 
w'ork brought the lecturer in touch with the techno- ; 
logical problems of the jute industry and led to the : 
study and elucidation of the (leculiar form of liac- 
terial attack, known in the jute trade as “ heart ; 
dalnage,” which later was recognisi'd as a disea.se : 
common to ligncx eUulosi'H as a group. 

The lignocellulo.ses were originally formulat'd by | 
Cros.s and Bevan as choir ically coinbimKl eompoiind I 
0*011010808 (ester-like coiiijounds of eellulose with 
li%none or lignic aci<l). Lat'r, Wisliconus ex- | 
pounded a theory of interpenetrating colloidal gel- 1 
tormation, which was aee(‘pte<l perhaps a little too | 
hastily, and the probability is that the compouml ' 
ester view will hii^vo to be restored as affording the 
better explanation of the facts. Tlu' lignoeellulose | 
type is not eonfiiu'tl to pronounei'd lignoeellulosi's, | 
such as jute and woody fibre. (h’o.ss and Ib'van’s ! 
researches on the hast fibres (1880) indi<-ated the . 
proseneo of the fignone complex in e.sjiarto grass, j 
Unpublished researches in recent years have made ' 
it apparent that the proportion of this lignone (or i 
lignic acid) (oniplex in esparto is relatively largi*, ; 
but that it is not as.sociated with the (sTlulose fibre, i 
Fisparto may lx* described as a structure of cellu- 1 
lose fibres surrounded by or (‘inlx'ddL'd in a readily j 
hydroly.sable ligno-jxmtosan, tliat is, an ester-like j 
compound of lignone and pentosan. Allusion was i 
made by the lecturer to a soluble constituent in 1 
the juice of whiU* currants whic h could be regarded ! 
as^an analogous (omiiound of lignone with a hemi- ! 
cellulose. Thus we are provided by Nature with j 
a whole range of nuiterials of ligno-cellnlosc type, i 
in whieh the lignone is associated with cellulose ; 
proper, hcniicellulose.s or pentosans, the inve.'^tiga- ■ 
tion of which ojk'hs up an important field. 

Of the other classes of eoni[)ound (*(*1111 loses we * 
may admit that the so-called ixu-tocellnloses are i 
probably not compounds, but menly ass<Kiat(‘d ' 
depo8its of e'en u loses with hemicelliiloses. On the i 
other hand, the ester-like nature of the little- i 
studied cutocellulo.ses has recently been confirmed ■ 
by the reeearchr^ of Cross and Bevan on Raffia (J I 
Soc. Dyers »rnd Co., 1919, 35, 70). These investiga- 
tions onijy point the w'ay to the exploration of what 
19, experimentally, a very difficult subject, but they 
sufiflce to emphasise the fact that the formation of 
esters of cellulose wTth the higher fatty acids is not , 
outside the range of practical possibility and to 
suggest the valuable industrial potentialities td a i 
synthetic cutooellulose. i 


II, The scientific foundations of the cetton- 
, spinning industry are being systematically investi- 
gated by W. L. Balls, and the influence of the 
various physical factors has been studied by e>xact 
inethod.s. The development of the artificial silk 
and cellulose ester indiisirics, with which the lec- 
(urer has bwm brilliantly identified since their in- 
ception, was discus.sed. By a treatment analogous 
to the viscose reaction, under conditions which pre- 
clude the formation of definitely soluble xantho- 
genic esters, it has been po.ssible to obtain in the 
fihroiiH cellulo.ses extreme but controllable hydration 
effects which exaggerate all the minute structural 
details of the fibre. This treatment has Ixxin applied 
Ixilh to scientific investigations and to the produc- 
tion of new' teehnicnl elfects in the textile and 
pa pe r-m a k i n g i nd u s t l ies . 

III. In this l<'<*turo the I'oiistitutional theories 
developi'd by tin* lecturer in recent years were dis- 
cussed, the organised colloids being eonwivt'd as 
of the order of liquid syst^^'ms with extremely small 
and labile ultimate constituent groups. Some may 
find it difficult to accept the physical and colloidal 
metho<ls of speiadative constitutional rm^arch as 
elfcctive substitutes for the older chemical methods. 
A system uT^ch is infinitely labile is not a system at 
all, and it is open to (piestion whether some of the 
colloidal theories which have been woven around 
(he constitution of cellulose have not tendKl to 
slerili.se lurther than fertilise by substituting words 
for tleeds. Be tkat ns it may, it is (*ertain that a 
vast amount of objective ri scarch is ncecissary Ixd'oro 
any jMofound modi (nation of tin* older conceptions 
is rejjlly called for. Such ohji'ctive research on tho 
physical side is Ixung jiro.secuted by S. J. Low'is, 
and the data thus ac-cumulated cannot fail to be of 
tin- utmost value both to the. technical investigator 
and to an understanding of the jihysios common to 
the colloidal state in general. Constitutional, do-- 
dm tions as to tin* chemical structure of oellulose in 
particular should, nowi'ver, not bo hastily drawn 
from them. Cellulose as a chemical individual or 
r*oinpIex is one thing, but eellulose as a colloid, ex- 
hibiting the phenomena of bydnltion, adsorption 
and interpenetration, may .sluire its physical pro- 
iK'rties with other organic aqueous colloids quite 
different in chemical striietiire. 

J. F. Brigoh. 


THE COMPLETE GASIFICATION OF 
COAL 


Reeognisc'd authoritii consider timt a cheaper 
town gas can only bo prcxliiced by converting a 
higher profxirtion of the o9'iginal energy of the 
coal into gaseous form. With present facilities com- 
plete gasification of the coal may Ix^ effected by first 
eailionising the coal in retorts and then (‘onverting 
the remaining 10 cwt. of coke into blue w’atc'r gas. 
Assuming that I ton of coal containing .Tl million 
B.Th.U. vield.s; — 

B.Th.r. B.Th.U. 

(a) 19,000 eh. ft. coal gas at 520 - 6,760,000 
(h) 18,600 cb. ft. blue gn,s at 280 5,208,000 

91,6(K) cb. ft. mixed gas at 978 ^ 11,968,000 

it is secui that 98'6 per cent, of the original energy 
is cemverted into gaHeous energy. Such a two-atoge 
process involves los-ses duo to the c^onsumption of 
4 cwt. of coke per ton of coal for heating the retorts, 
to tho loss of the sensible heat of coke leaving the 
retorts, to the formation of breejje during the 
handling of coke, and to the consumption of coke 
during the operation of “ blowing ” in the water- 
gas plant. 

At the present time there ia a considerable choice 
of plants both of German and of British origin de- 


• Deliv«ro4 before the Royal Society of Arts, reb.-liarch. 1020, 
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u'gned to effect the complete gasification of coal in 
one stage whereby much loss is avoid^. It is 
generally accepted that by this means it is possible 
^ obtivn 60, (KK) cb. ft. \)f gas per ton of coal, but 


W * V, v/i tuil Ul UUaly UUV 

it is preferred to assume that one ton of coal will 
yield 60,000. cb. ft. of 375 B.Th.U. =18,750,000 
B.ni.U. This represents a recovery of GO per cent, 
of the original energy in gaseous form, or an addi- 
tional 6,782,000 B.Th.lI. when compared with the 
tw(>stagc process. The average percentage com- 

f Position by volume of this “ couipleUi ” gas is as fol- 
ows : Hydrogen 50, carbon monoxide 35, methane 
7, unsaturatod hydrocarbons I, carbon dioxide 3*5, 
and nitrogen 35. The incombustiblo constituents 
amount to loss than half of the lowest proportion 
suggeste<l in the Report of the Fuel Research Board, 
and it is considered that tlierc should ho little diffi- 
culty in overcoining objections to a comparatively 
high percimtage of carbon monoxide. 

The product of complete gasification is of a lower 
calorific value than that which •will be generally 
supplied in the near future, but when the principle 
of supplying a low-grade gas has become establislied 
\ there should be little opposition to the general 
' of 375 B.Th.U. 3'he general intro- 

iduction of the systcun will take time because of the 
[capital at present invested in retort benches and 
: water-gas plants, but most gas undertakings require 
fan immediate increase of productive capacity. 
f“ Complete ” gas, because of its higher calorifkn'alue, 
iis a more desirable dilmuit for straight coal gas 
[than is blue water gas. Furthermore, the process 
[entails probably only 20 iK‘r cent, of the labour in- 
volved in coal gas manufacture. Doubt has arisen 
'n cx>nnoxion with the (|uality of “complete” gas 
ictually obtained in practice, sus in at least one case 
jt has been found that the quality depreciated dur- 
ing after-treatment owing to ^he condensation of 
\he mo^e valuable constituents. The “ Tetragas ” 
d(\signed to obviate such (^prociation. 

The gas produc*<'d is most suitable for industrial 
leating operations owing to its higher flame tem- 
“irature when compared with straight coal ga.-^nd 
the increaswl radiation from the combusti^ of 
irbon monoxide. Much depends upon the cost of 
je giw, but it i.s concludo<l that the adoption of 
10 principle of compleR' gasification represents the 
^lly passibility of selling gas at a ore-war rate ex- 
iixissid up n a volume bjusis.-~(T/wif’.s Knnin. 
|upp/.. Mat . 1020.) 


CONTROL OF PLANT OUTPUT. 

i 

’he output required from a plant will, in general, 
►end on the demand for the particular product 
' ^* 1 . ^**^^*^8 fiR>cks. In some chemical oiiera- 

ins, however, it is not an easy matter to fix the 
hiand for an interimdiato product in a multi- 
Igo prowss, since the required output depends on 
h w^ork in suceeeding stages, and not merely on 
f demand for the finished product In such 
tes of “ linked ” productions, it is often difficult 
f a manager to control manufacture in such a 
as to keen the various operations in balance, 
so ensure a steady output, week in and week 
from all the plants concerned, 
good example of this type of “linked” pro- 
tion is furnished by the manufacture of an 
iosive, such as TNT, guncotton, or nitro- 
enn. For any of these products there will be 
Ur^ at least six or seven distinct plants, and 
object of control will be : — 

(a) To obtain a steady output from each 
»lan^ and w avoid spasmodic working, which 
^ bad both for plant and labour. 


• ih) To get an oulmut corresponding with* the 
• output oT finished product. 

‘ ^ A- : ^ c?“«taiit the stocks of inter- 

mediate products which previous practice has 
shown to be essential for smooth running. 

A satisfactory mctho<l of cfFq^ting the desired 
control IS illustrated below by reference t^ the 
manufacture of TNT. • to the 

The first objective i.s to estahli.sh the work of each 

TNT product. In the case of 

TNT mamifa<;turo, the jibints involved will bo 
don?f' 7*"^ retorts, oleum plant, concentrators, 
denitrators mixing plant, MN'B nitrators, TNT 

i ind TNT " the plants for toluene 

i * ^ purification are here omitted). The 

I capacity and cffic.oncy of all those plants must 
I he known, and with this information the “flow” 

TNT for (say) 100 tons of 

in ^^^onvenient to set forth this information 

!! Lu overleaf. From this 

I I’ low' Chart a daily (or weekly) programme can 
bo inapix'd out for each plant dependino- on the 
required output of TNT. 

After fixing the daily work of each plant, it is 
thrr^k ^ return from each, showing 

Uucts. It IS very convenient to have these returns 
t.yp<> of form given in the illu.stration, 
since they suggest at once to the manager the most 
nnportant items of information. In the “ Stock 

Morago canacity for ewh kind of acid, and the 
actual stock can he shaded in as shown. The plant 
prodiudmns are recorded on a somewhat simliar* 
type of form. 1 his is so arranged tliat a horizontal • 
line through a given weekly production of TNT 
marks off on the vertical columns the daily figure 
rc<,u,r(Hi ^roin the jmrticular plant for this weekly 
production of I NI (the figures are derived from the • 
for normal working the 
ends of the shaded parts of the columns, represent- 
ing the day 8 work, should approximate to a hori- 
zontal line, and any deviation from this would 
dii^ct attention at once to abnormal working. 

The daily production form alone is not sufficient 
to enable the production to be carefully watched 
over .a period of some weeks, b(H*au8e a daily fluctua- 
tion in output m.iy in some cases be unavoidable. 

track, therefore, of these fluctuations, the 
excess (or deficit) should be noted and converted to 

then added U> the excess (or deficit) from tlie prev- 
ious days working, so that the over— or under- 
production to daU> for each plant can bo noted. It 

plotted as shown 

on page 127, where a production of sulphur trioxido 
IS given tor a period of thr<M* weeks. A similar graph 

The operation shown in 

the production form. A glance at these grauhs • 

the nian,iger each day, not only what parts of thj 
“i! the amount of 

Jwi L *?'' that may be ncceasarv. 

,I J t**®* thp auemss or f.oiliiro of tfi« 
method depends on whether the “ Flow' Chart ” 
working conditions of the 
plants involved; hence care must be taken in its 

from previous 

prcactico which this chart standardises must be 
stopped or the chart amended accordingly 

With slight modifications, the method here out- 
lined could be extended to the control of many 
chemical operations, but it will be evident that its 
main value lies in its application to multi-stage 
processes on a large scale. With such processes it 
i8»clear that only by some such method as that here 
described will the manager be able, with the mini- 
mum expenditure of time and energy, to compre* 
hend daily production position, and so control 
output eftectiveiy. 

a2 


Chart for 100 Tons TNT. 
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• NEWS FROM THE SECTIONS. 

CAI^ADA. » 

Toronto Branch. 

A very successful meeting was held at the 
Engineers’ Club, ^Toronto, on February 20. Prof. 
E. U. R. Ardagh presided, and the subjc'cts discussed 
included oleomargarine, a* proposed (‘xhibition of 
chemical products, the relation of undergraduati's 
at Toronto University to the U ranch, and the ques- 
tion of publicity in connexion with the Society. 

The Order-in-Council, enacted during the war, 
authorising the uuportation, nianufactnre and sale 
of oleomargarine terminates in S'.’ptcinber next, and 
Canadian manufacturers are now urging its con- 
tinuance on a permanent basis. This was also prac- 
tically the unaninM)Us opinion of the meeting. Mr. 
J. R.* Donald urged that the S(K‘iety should petition 
Parliament, and it was decided that the (‘xecutivo 
committee should consid(*r the matter and report to 
the next meeting. 

(hinadian chemical manufacturers and makers of 
laboratory supplies are discussing the desirability 
of holding an exhibition on the line.s of the suc- 
ces.sful expositions held in New York and Chicago. 
The occasion of the Canadian National Exhibition ; 
held yearly in Toronto would l>e eminently suitable, 
and it is hoped that the project will materialise in 
1921. There is also a desirci to have a display, if ' 
only a modest one, at the forthcoming joint ini'eting ; 
of tho Society of Chemical Industry and the Ck)n- 
vention of Canadian Chemists at Toronto in May. | 
« A small committee was formed to consider and : 
report on the question of publicity and the relations ! 
of the Society to the daily press. On the siihjwt of j 
undergraduates, it was suggested that efforts should j 
be made to intert'st the student in the Society ! 
^during his first year. j 


MANCHESTER. 

On March 25, in tin* Dooms (d’ the Maiuhoster 
Literary and Philosoj)hieal S(Kiety, Mr. E. L. 
Rhead read a pafwr on ' Non-ferrous Metals Used 
in Chemical Plant.” 

Attention was first directed to tho subject of 
heterogeneity of structure and i)ropertic‘s caused by 
tho presence of impurities or by changes during 
solidification, mechanical treatment, or the etfects 
of heat. The variations in behaviour of metals 
under similar conditions wore trace<l to such causes, 
and the manner in which these differences wore 
accentuut<Hl, diminished, and overcome were <le- 
scrilnid. The troubles arising from the use of un- 
suitable lead and of lead containing oxide were in- 
dicated and insistence laid on the use of pure lead 
for acid work. Specimens showing the crystalline 
character of this metal, the manner in which anti- 
fUony and copper separate completely from it, and 
.samples showing corrosion due to local impurities 
were exhihite<l. 

The corrosion of eop[)er and i opper alloys and tlie 
influence of variation in their physical properties 
were next di.scussed. It was shown that metal in- 
ternally strcsscnl, such as hard-rolled sheets or hard- i 
drawn tubers, and .subsequently imperfectly an- i 
nealed, was more readily at(a( k< d and more liable ' 
to “ seasem cracking,” and it was suggeslfed that i 
the latter trouble arose from umspial .stresses de- 
veloped in the inatc^rial by inequalities, and varia- ; 
tion in the rates of flow. Attention was dire(te<l 
to the low elastic limit of copper and brass, 
materials which w(‘re unsuitable for valve seats for 
high-pressure and superheati^d .steam, and for ' 
which nickel and nickel alloys could be usefully • 
substituted. In connexion with copper alloy.s,» | 
reference was made to the “ water line corrosion | 
of materials immersed to a small or great extent in | 
corroding liquids, and it was suggested that the | 


difference in the amount of corrosion occurring in 
I these two ca.ses might be due to electrical condi- 
tions produced by the ‘‘ gas contact” at the sur- 
I face. Corrosion due to contact between metal and 
i other solid matter and acc.ompanicd^by liberation of 
gas<'s was also discussed. Finally, the author dealt 
with the resistance of aluminium to corrosion; 
“flaky” erosion due to physical differencee and 
corrosion beginning with minute spots uniformly 
(lisseminated were referred to, and figures relating 
; to the resistance of the metal to nitric acid and 
I ammonia were given. 

' BIRMINGHAM. 

I The nuM^ting held on March 11, with Mr. L. P. 

' Wilson in the chair, was devok'd to the reading and 
' discuHsion of four papers on catalysis. 

Dealing with ” Catalysis Applied to the Oxidation 
of Oils,” Dr. U. S. Morrell reviewed the literature 
of siccatives, and in (x)nnexion with the theory of 
drying cniphasiscxl the necessity for considering the 
interfacial tensioifs of drying-oil Aims to air, water 
and nitrogen. Measurements of surfae*© tension of 
metallic drying oils had shown that lead differed 
mai'ke<lly from cobalt and iminganese, and these 
dilferenms wore lK‘st explained by Gibb’s Rule. 

Mr. A.*W. Knapp, in his paper on “Catalysis 
Api)lied to Oil Hardening,” reviewed the work of 
the iiast 15 years diroeted to discovering tho most 
active form to l)o given to the nickel catalyst and 
the nu)s^. suitable apparatus for effective contact. 
He had found that hardening cxnild l>e performed by 
passing hydrogen through a. solution of colloidal 
platinum or jmlladiiim made into an emulsion with 
fak with the aid of gum arahie. This proves was 
iinsuitahio for commercial use, hut a grc^it improve- 
ment was effi'cUxl by preci[dtating these metals on 
metallic magnesium, which was superior to the 
oxid<‘. Tho aulhor questioiu'd the wholosomene.ss 
of some of the hardened fats which the pubMc had 
been consuming. • 

Mr. B. P. Wilson spoke on catalysis in the oxida- 
tion of cellulose in the manufacture of artificial silk 
by the vis(x)s(? pro<ess. The catalysts used were 
generally oxides or hydroxides of metals with two 
valencies (c.f/., Fe, Ni, Co, C<', V'a, or Mn). Lead 
had a negative value, but us<'d in conjunction with 
I mangano.so, the effect of tlie latter was increased. 

A paper on “Catalysis Applied k Vulcanisation” 
wms read by Dr. D. F, Twiss and Mr. S. A. Brazier. 
A meeting was also held on March 25, at which 
I Dr. .A. iSlator read a paper on “An Apparatus for 
j Estimating Carbon Dioxide.” This apparatus was 
I originally devised to measure the carbon dioxide 
I fornie<l Alien sugars are fermenkd by yeast, but 
I was found later to be generally applicable. The 
j carbon dioxide is liberatexl in a distilling flask which 
; is fittcxl w ith a trap and ^xuinecteil to a condenser 
; through ivliieh the g:is is delivcrorl into standardised 
! baryta solution. The apparatus ciiii he exhausted, 
and tlie re.sidual gas is eliminatc'd by boiling tho 
' contents of the flask. Tho author indicated tho 
possibility of estimating sugars by alcoholic fer- 
mentation on tho lines of the alxjve method. 

Colonel J. G. AVright, of Toronto, cotitributcxl a 
pajK'r on the dehyciratiiui of milk, in which he 
<lescribe<l the process devised by Dr? S. M. Dick, 
of Miiiiieapoli.s, U.S.A., by which the milk is not 
.subjected to a temperature higher than 71° C. The 
milk powder obtained is stated to lie finite soluble, 
to be free from any ” cooked ” tasto when redis- 
sfilved, and to keep indefinitely. 

The annual meeting w'as held during tho evening. 
'I’he f()llowing were elected memliers of the Ivocal 
Committee: Prof. G. T. Morgan, Dr. T. J. Mur- 
ray, and Messrs. H. J. Alcock, E C. Rossiter and 
H. Silvester, iu place of the retiring members, 
Messrs. F. H. Alcock, G. D. Fitzpatrick, F. C. 
Lantflberry, W. J. Pickering and Dr. E. W. Smith. 
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. NOTTINGHAM. 

M the meeting held on March 12, with Major 
a. It. Trotman in the chair, Prof. F. S. Kipping 
gave an account of his work, begun over 20 years# 
ago, on the preparation of compounds containing 
an ifByminetric silicon atom resoluble into optically 
active enantioraorphs. 

Attempts directed to the preparation of deriva- 
tives of triphcnylsiliciane were not successful. The 
condensation of alcohols and phenols with silicon 
tetrachloride produced compounds containing an 
asymmetric silicon atom, which, however, were 
very unstable. Tn 1903 the author discovered that 
silicon tetrachloride would react with Grignard 
reagent giving compounds of the type R,R,R,SiCI, 
but attempts to resolve these Avere unsuccessful. 
The further replacement of the chlorine atom by 
benzyl and the sulphonation of this compound gave 
a product containing two asymmetric silicon atoms 
which was resolved by means of the dextro-mcthyl- 
hydrindoniuin salt. Finally, by the use of chlorsiil- 
phonic acid, the compounds benzylmethylethyl- 
propylsilicano eulphonic acid and dibenzylethyl- 
propylsilicane monosulphonic acid were prepared, 
both of which gave well-crystallis<Hl salts with 
optically active bases. The hitter compound was 
resolved into its optical antipodes by the aid of its 
brucino salt. An interesting class (vf compounds 
prepared in the course of these researches was the 
condensation products of the silicols R,.Si(OH), a 
further study of which, and also of the so-callecl 
silicoiiic acids, would doubtless throw (Considerable 
light on the structure of the silicic acids. j 

In replying to the discussion, Prof. Kipping ! 
mentioned that the first optically acti^'e silicon I 
compound Avas only prepared after four yearsWork. 

The hon. secretary’s report, road at the annual 
meeting hold on March 31, comments on the success 
of the tuc'cting held at ilerby, and on that hold on 
M^rch 11 (rf. «.), «Tnd suggests that a lecture on 
some definite achievement in on re chemistry might 
ho made an annual ovi'ut. All the meetings were i 
well attended, hut it is a matter for rc'gret that the I 
nunilx*r of i)a|K‘rs dealing with research Avork is not ! 
commensurate with th<‘ growth in memlierthip. | 

Tn moving the adoption of the report Air. Rich- 
mond referred to the honours recenfly conferred 
on memlAors of the Section, viz., Mr. F. II. Carr 
(eluiirman), Dr. W. J. Bowis and Mr. M. M. Bar- 1 
inwcliff ir/. p. 134 a). When Jfir , lease Boot offenHl I 
the reso'iMS's of his Aiorks to the Government, Mr. | 
C'Urr was put in charge of ojicrations, Avhich in- I 
eluded the preparation of gas-mask fillings, work i 
on poison ga.-^'.s and the manufaetnre of saccharin. 
The production of sti'rilising tablets in^imount sufli- j 
cient to imvt the Government demand Avas efl'eeted i 
in four days of the most strenuous Avork. Referene«‘ ' 
was also made to thojiistingiiished services of Major i 
8. R. Trotrnan. Tho results of the election of the ' 
Officers and Committee am'pc annoiinet*d as fol- ' 
loAVs:— Mr. J, n. Onnford succeeds Mr. Carr as ; 
chairman, Mr. J. T. Wood Ix^eomes a viee-ehairman, i 
and tlio iK'w members of Committee are Messrs. | 
1). J. Law, A. G. C. Pator.son, A. D. Powell, ! 
K. B. R. Prideanx, H. 0. Richmond and .1. AVhite? ' 

Mr. J . T. \V(mkI tin ?i gave a.n aceonnt of the i 
applicatityis of chemistry in tanning. The stretch- j 
ing of hub's n'fens'd to in the Iliad gave results j 
similar to those of the present-day oil tanning. The i 
empirical inetluKls of this ancient industry AAcre I 
founded on Ji chemistry more complex perhap.s than i 
any other. The chrome tanning proei'ss was then ' 
described with various improAxunents, such as the i 
use of sulphur dioxide instead of glucose as a re- 
ducing agent, introduced by Procter. The forma- 
tion of gelatin tannate etc. could be well explained 

the useful generalisations of colloid chemistry. 
Hilino- and stannate-tnnned leathers had been 
similarly produced. 


AMERICA. • • 

The annual meeting was held in New Vprk on 
MArch 20. Mr. pinner R. Church was elected 
chairman, and the vacancies on the Committee 
eaii^ by the retireraeht of Messrs. T. R. Wagner, 
J. leeple, H. 8. Minor, C W. Nicholls and T. R. 
Duggan Avere filled by the election of Messrs. C. E. 
Slioles (retiring chairman), R. J. McKee, H R. 
Bishop, W. Colioe, D. D. .lackson and H. G. 
Carroll. • 


GLASGOW. 

The Section held a dinner on March 10 in honour 
of Professor C. H. Desch and^Irs. Deseh, who are 
leaving OlasgOA^for Sheffield, where the former has 
been appointed professor of metallurgy. Speeclies 
Avere made by Mr. Qiiiiitin Moore (chairman), 
Professor J. J. Henderson, and Mr. D. A. 
MacCulInm, who voiced the general regret that the 
Section Avas losing its vice-chairman and tho Uni- 
AX^rsity tAvo di.stingnished teachers and research 
chemisis. JMrs. Desch; Avho is a FcIIoav of the 
Institute of Chemistry, gave lectures on chemistry 
at the I^niversity during tlie period of the war. 


BRISTOL AND SOUTH WALES. 

Tho annual meeting of tho si'ction was held on 
.March 25, at the University, Bristol, Mr. E. Walls, 
(liairnian, presided. The following changes Avere 
inade in the composition of the lo(*nl executive: — 
\’ic'e-chairman, Dr. C. M. Thompson; Committee: 
Mi'.ssrs. W. R. Bird, H. E. Cox (hon. sec. of the 
Soutli Wales sub-committee), J. U. Duncan, V. F. 
EI)orle, and R. Robertson, in place of the retiring* 
incmlx'rs, Messrs. L. J. Davies, J. M. Dodds, E. C. 
Evans, G. II. Hedicy, and C. M. Thompson. There 
are noAv over 200 members on the roll of tho section. 

Following th<' business nu'Cting, Prof. F.*E. 
Francis gaA'e an account of “Some Chemical 
Curiositi<‘s of the War,’’ in which ho dealt with 
recent applications of helium, argon, lethal and 
lachrymatory gases, catalysts, titanium and silicon 
chlorides for smoke .seri'C'iis, glycerin from sugar, 
acetone from < arbide, etc. 


MEETINGS OF OTHER SOCIETIES. 


ROYAL SOCIETY OF ARTS. 

A paper Avas read on March 24 by Mr. L. Gaster 
on “ Industrial Lighting and its Relation to Efli- 
eieney.” Tho connexion of pro^xr lighting with iu- 
< rea.sed output and l>etter conditions of labour wa.s 
.shfiAvn, as ah'II as its influence on the preventiBn of 
industrial accidents. An interesting experiment on 
improAX'd lighting in Chicago Avas quoted, which 
was eonduett'd Avith a largo number of AAmrks em- 
braeing a Avido variety of industries. The experi- 
ment inrindi'd thrw periods:— (1) ordinary light- 
ing; (2) improAX'd lighting; (3) reversal to ordinary 
lighting. The ro.snits showed that, on a conserva- 
(iA'y estimate, an increaHcd cost of lighting amount- 
ing to not mon* than 5 f>er cent, of th(' pay roll 
Avould lead to an inereasiHl proiluetiou of quite 15 
per cent. The small cost of installing good lighting 
was illustrated by the fact that in one case the light- 
ing installation had cost only 3 per cent, of the 
entire first eo.st of the Avorks. Tn conclusion, the 
sneaker said that though Great Britain had been 
the pioneer in industrial lighting, as in the Safety 
First movement, she had fallen somewhat to tho 
rear, and expressed the hope that the lead formerly 
held would be regained. 
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* THE Chemical society. 

Th<j presidential address wa^ delirered on March 
25 by Sir James J. Oobbie on the occasion of tfce 
annual meeting of the S(X:ie^. 

One of the most significant consequences of the 
war is the recognition by -Government that it is the 
duty of the State to intervene in the development 
and protection of key ” industries, and the 
closing words of the Report of the Nitrogen Pro- 
ducts Committee that, “ as far as the Unit('d King- 
dom is concerned, nitrogen fixaton and allied pro- 
cesses will constitute a new “ key industry,’^ aro 
of enormous importance to our country. 

The Bpoaker describe<l the main facts relating to 
the supply and disposal of the chief industrial 
nitrogen compounds in England anfi Germany both 
before and during the war (this J., 1920, 2-5 n), and, 
in referring to the critical condition in regard to 
supplies of these compounds which this country ex- 
perienced in 1916 — 1917, and the means taken to 
alleviate it, said that the scientific and Richnical 
work of the Nitrogen Products Committee would 
form a lasting memorial to tho skill and energj' of 
the chemists and physicists wlio took part in it. 

The question of having at our disposal abundant 
supplies of nitrogen products is also of great iniport- 
ancti in times of peace, notably for agricultural pur- 
poses, and there is urgent mx^d for exploiting tlie 
industrial possibilities of a cheap and abundant 
supply of vsynthetic ammonia. The Solvay pnKjess, 
for example, is stated to bo already in operation in 
Germany in association with the Halx-r process; 
and increuttod production of atmospheric nitrogen 
will lead to d(?vclopmeiits in the use of the oxygen 
and»rarer elements of the air. Many branches of 
•the nitrogen problem still call for investigation both 
in connexion with the hA'-product and the synthetic 
industries, for example, low-t<‘mperaiure carbonisa- 
tion (now under investigation by the Fuel Research 
Bov^), the utilisation of by-products obtained at 
electric power stations in the treatment of coal for 
recovery of ammonia, and the Hiiiisser process, by 
which the heat of explosion of a mixture of comi)us- 
tible gaa and air is used to effect the union of nitro- 
gen and oxygen. It is satisfactory to note that the 
syndicate wbicli i.s taking over the undeveloped! 
nitrogen works at Ilillingliain-on-Tees has also taken 
over the section of the staff engaged on the syn- 
thetic ammonia problem, and that important nitro- 
gen fixation schemes are in course of development in 
Eg.vpt, South Africa, Canada, Newfoundland, the 
AVest' Indies, New Zealand, Ceylon, and India. 

Our past attitude towards the nitrogen problem 
illustrates a deGx^t in our attitude towards such 
problems generally, AVhere our individual interests 
are not affected w(* arc prone to be indifferent to 
and to overlook developments in other countries 
which in their results may b(^ of vital importance to 
us as a nation. Hence it wa.s that Ixdore the war 
no cinsideration whatever was given to the national j 
a.spects of the nitrogen question either in peace or 
war conditions, and that no precauti<»ns were taken j 
against tho more obvious <langer.s. j 

In the cour.^ of its long inquiry the Nitrogen I 
Products Comittee experienced great difficulty in j 
obtaining accurate statistical and other informa- ! 
tion, and in some eases no data wliaUner were pro- j 
curable; therefore the Committee’s recommendation i 
that annual statistics of the nitrogen and ofljcr i 
industries should be officially collected and pub- | 
lished was worthy of tho strongest support. At the i 
beginning of the war, too, we posse.ssed no adequate 
account of the state of the nitrogen industries on 
the Continent, and it is urgently desirable that 
means should be devised of keeping the dej)artment8 
c-oncerned with the technical and scientific work of 
the nation in close touch with developments abroad. 
Like the citizena of “ The New Atlantis.” we, too, 
have need of “ merchants of light ” who will 


journey into foreign countries and brings back 

books and abstracts and patterns of experiments 
of all other parts.” 

THE FARADAY SOCIETY. 

The general disciLssion. held on March 23,'' on 
“ Basic Slag.s : Their Production and Utilisation in 
Agriculture and other Industries ” was noteworthy 
ina.smnch as it brought together chemists, steel- 
makers and agriculturists on a common platform. 
Prof. F. G. Donnan occupied the chair. 

The question of obtaining adequate supplies of 
basic slag has of late .assumed increased importance 
owing to the practical supersession of the Bessemer 
process of ste< I inaimfacture by the open-hearth 
basic j)r(>coss, which furnishes a poorer slag. Dr, 
E. J, Russell clas.sified the types of slag now in 
use into (1) Bes.scmcr slag, containing about 20% 
of IV),, (2) oi)en-hcarth basic slag with 7—14% 
PJ) and (3) opcn-hcarth basic slag into the pro- 
duction of which calcium fluoride had entered, with 
7 -10 ' PA>,. Allowing for their different P,0,- 
contenis, (I) and (2) are of equal value in agricul- 
ture, hut (.'O has proved to be lees effective. The 
phosphoric content was, probably, rightly assumed to 
()C the most eliectivo component, but there is scope 
for inquiry in regard to the action of calcium, man- 
ganese, ami u’on; the silico-phosphate, presumably 
pres<-nt, may have more value than tho normal 
phosphate aloinv Home agriculture requires from 
j 300,000 to too, 000 tons of Bessemer slag annually, 
j and its provisioq was of vital importance. To 
I the steelmaker basic slag wa.s a by-product, yet 
I it might prove to his advantage to improve its 
i quality. Tho phosphorus content might be in- 
criuisco by enriching the pig-iron, by fractionating 
the slag (probably tho host method), or by adding 
ground miiioral })hosphate to tho molten slag. A 
further problem w-as to increase tho availability of 
tho phosphorus content of fluorspar slags. . 

I Dr. J. E. Stead said that he did not s^ how the 
solubility of tho lluoi^jiar slags could bo improved; 
mineral plio.sphato might advantageously bo ground 
w'ith the basic slag, but there w'ns apparently no 
practicallle method of in(.*orporating the mineral 
with tho molti-n slag so as to produce a homogeneous 
mixture. Mr. D. Sillars said that in Germany 
mineral phcKsphato was blown by an air blast into 
the liipiid slag, and that the use of fluorspar could 
bo obviated by reducilig tho sulphur in the fuel. 

8ir 'r. H. Middleton dealt with basic slag from 
the national standpoint. He showed its value for 
the improvement of gra.ssland and the bearing of 
this upon the increase of the area of tillage land and 
on our supply of home-grown food. In a paper on 
” A Comparison of tho Effect of Various Types of 
Open-hearth Basic Slags on Grassland,” Mr. G. 8. 
ivobertson maintaini'd the inadcHpiacy of the official 
citric acid solubility test; important differences 
might exist between two slags of this type showing 
the same Siilubility. Therefore extended field trials 
should l>e undertaken to compare tho fertilising 
values of the different slags. 

A paper on the ” iSoIuhility of Basic Slng^” by 
Dr. 8tcad with Mes.srs. F. Buinbridge and E, W, 
Jackson, showed that the low citric solubMity of 
fluorspar slags was due to the formation of artificial 
apatite. Mr. 1). Sillars contributed a paper con- 
taining a useful description and comparison of the 
Bossomer and basic open-hearth proc'esses Jrom the 
point of view' of the nature of the basic slag pro- 
duced. He and other representatives of the eteel- 
rnakors took a prominent part in the discussion. 
WiIIingne.ss to co-operate with agricultural inter- 
ests was expressed by all, but no definite practical 
proposal was made. It was, however, agre^ to 
fftrm a committee, under the cpgit of tne Ministry 
of Agriculture, to bring together representatives of 
the interests concerned. 
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NEWS AND NOTES. 


UNITED STATES. 

• 

RcMarch on Vitamines. — The Coniiiiittee on Food 
and Nutrition, Divinion of Biology and Agricul- 
ture, of the National Kesearch Council, haa planned 
a very ex^nsive programme of work in which the 
investigation of tho vi famine content of various 
foods is prominent. It is understood that the work 
will cover foods of all classes and also experiments on 
the effect of heat upon these accessory substances. 
The comparison of the vitamine content of commer- 
cial canned foods, liome-canncd foods, and home- 
cooked foods will he of especial interest. 

Yeast’Foods. — Kxi>eriinonts have been conducted 
on so-called yeast-foods with tho following results 
in the case of one of tho better known prepara- 
tions. In making 10()0 loaves, each w’eighing 
V5 lb., 4'92 lb. of tlio stimulant w'as used, and the 
quantities of tho individual constituents were: — 
Calcium sulphate 1‘23 lb., ammonium chloride 
0‘48 lb., pota.ssiiim bromato OOl lb., sodium 
chloride 1*23 lb., flour ]*1>7 lb, Tho .savings recorded 
wore as follows: — Flour 9*5 Ib., sugar ^*19 Ib., salt 
1*19 lb., yeast 5*80 lb., shortening 0*41 lb. It 
appears that the character of the gluten is also 
changed, enabling bread of better .api)earanco to 
he made from low-grade flours and witlftjut affect- 
ing nutritive qualitic's. . 

Milk-Containers. —In view of the [probability that 
glass bottles will boconie more cosily owirm to 
labour and fuel conditions, efforts to prodiux^ a 
container from waste paper and w'ood pulp have 
been increased. A new prow.s.s which blows tho 
pulp upon the form and then dries it by blowing 
thrj^ugh air Ipoated to 6(K)^ F., is .stat€‘<l to prwiuce 
a good container at a low cost. One dollar’s 
worth of ground wood pulp wifi produce 2133 one- 
pint bottles at a manufacturing cost lower than 
that of collecting and washing glass bottles. 
There are still some problems to ho wolved^n con- 
nexion with |)roofing tho container with material 
that wu'Il resist oils, fats, and wate»' without im- 
parting 11 disagreeable flavour and l>eing at the same 
time cheap and ea.sy to apjply. 

• 

The American Ceramic Society. — During tho recent 
meeting of ihe American Orainio Society 131 papers 
were presentee!, many of which contained results of 
scientific value. In several of the discussions the 
point w'UH brought out that the value scientific 
investigation is now Ix’coming more and more appre- 
ciated in this indu.stry, which is evidency'd by the 
way in which niany firms have .set up tlieir own 
seiontific orgiMiisatiotipf, It is, however, recogni.M’d 
that then? is place for esp-operative effort, and the 
Glass Division of tho Society has apimint^l a coni- 
mitteo to c:o-0f>i*rat<' with the National Research 
Council for the; purpo.'«e of .selecting subjects for 
investigation, inquiring into facilitio.s available for 
the work, selecting suitable personnfJ, and elnbora- * 
ting a soflnd sehomo cpf finance. 

Corrosion bt Hot-water PIpea.— It has been found 
that the (‘orrosion of [pipes in hot-water heating 
systems is ^duo to the f.’-eo oxygen present. In 
Systems provided with storage tanks containing i 
expanded steel lathing or metal plates, or those that I 
have open heaters where gases can escape, no corro- j 
^on haa^ been found after ma^iy 5 'ears of service. 
The advice formerly given in regard to wash-out 
8yst§m«, to rephupo the water occasionally, is now 
being superseded by directions merely to draw off ' 
any accumulated sediment and introduce fresh 
water only when necessary. Corrosion on the plates 


• I 

of steam turbines has been retarded or stopped by 
the use of heavy paraffin base oil which terms a 
protective coating.. 

Use of Buttermilk in« Bread. — A method has been 
devised for condensing buttermilk into a serai-solid 
smooth paste having a high nutritive value. Used 
ill bread-making, it givee a loaf of increased food 
value and with an agreeable flffvour ; also the lactose 
combines wuth the dextrine to make a delicious 
brown crust, which appears at a comparatively low 
! baking temi^eratiire. 

i Wood-Alcohol Poisoning. — Following the enactment 
I of prohibition legislation, the occurrence of a largo 
I number of case-s of w'(Pod-alcoho4 poisoning has given 
i ri.se to the pas.song of many measures designed to 
I protect the public. In one State, manufacturers, 

I distributors, and dealers in alcoholic preparations 
not recognised by tho Pharmatjopoeia or tho 
National Formulary must satisfy the State Depart- 
ment of Health that the preparations do not contain 
wood alcohol; and tho Attorney-Oeucrars Depart- 
ment is empow'ered to plate an embargo on all non- 
oftioial preparations containing alcohol, unless the 
authorities are satisfied that no wood alcohol is 
pre.sent. Tho situation is of interest to chemists, 
sine*© at the present ])ri('e of wood alcohol (two or 
tliroo times that of denatured alcohol) it is evident 
that tho usual sou ne'e of w ood-alcohol poisoning 
is tho denaturing substance in denatured alcohol, 
and it is feared that unless poisoning can b© les- 
sened by co-operative effort, legislation may be 
enacted which will be detrimental to chemical 
iptorests. Tho high cost of methyl alcoliol is duo 
to the demand for it in the dye industry. , 

BRITISH INDIA. 

The Indigo Industry. — The revival of the indigo 
industry in India is the subject of a communication 
irojii Prof. H. E. Arm.strong to The Times *of 
April 8. Ileceiit progrt‘.ss has Ix^'ii so substantial 
that .success appears to ho assured. Lack of union 
among the planters should cease now that an Indigo 
Planters’ Co-operative As.sociation has been CMsta- 
blished w'itli the main object of effecting tho nec^es- 
sary centralisation of tho final .stages of manufac- 
ture. From iiiformutioii supplied by Mr. W. A. 
Davis, Indigo Reseda rch Clieinist at Pusa, it appears 
th.it the decline in fertility of the indigo estates is 
in j)roeess of being arrested by increa.sed application 
of pbosphatic manures, and that the supply of the 
latter will be much improved as tho projected in- 
creased production of sulphuric acid materialiaes. 
Valuable data have bc*en ohtaimd on the effect of 
different conditions of grow'th on the percentage of 
potential colouring matter in the plant, and on tho 
extraction prow.s.s; as tho latter becomes under- 
stoo<I, the output should l>e increa.sed by a maxi- 
mum of 50 per cent. Prof. Armstrong rcitera^s 
his eoiiviction that natural indigo is much superior 
to synthetic indigotin — as a vintage wuno is superior 
to manufactured alcohol — and in support states 
that extended trials on a practical scale made by 
Me.s.sra. G. Garrett and Sons have recently shown 
that the depth of shade produced with the natural 
paste is from 5 to 20 per cent, deeper than when 
dved with indigotin. Indian indigo has bc'en in 
greatjlemand of late for Japan and at prices alxive 
those which ruled in the old prosperous days, but it 
cannot eompet<‘ w'ith synthetic indigotin in the 
Engli.sh market owing to loss on exchange and high 
freight charges. There is no doubt that for many 
years the Eastern market will absorb the whole of 
tho Indian output. In 1913 Germany and Switzer- 
land exported to China the equivalent of 9000 ton.s 
of 60 per cent, indigotin indigo* last year India 
produoed only 600 tons of this grade, and even w hen 
tho industry was at its highest the average produc- 
tion was only about 7,000 tons per annum. 
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^ SOUTH AFRICA. 

New Pig-Iron Industry In NdrAem Natil.— A liew 
plant is being erected at Newcastle, Natal, 
which will have an output'of from 10() — 120 tons 
of pig-iron every 24 hours. The ore is either 
hieniatite or magnetite, and contains from 50— 
per cent, of nn'talliw iron; it is obtainable within 
a radius of 50 or 60 miles. Pixxluction is expec ted 
to begin in April or May of tKis year.— (t/.N. Com. 
Hep., Feh. 28, 1920.) 

Coal Exports. —The Cjuanlity of coal exported from 
the Union in 1919 was ],2()8,()0O short tons, vahied 
at £1,033,000, wnipared with H.jO.OOO short tons, 
worth £337,000. in 1913. There' was a decrease in 
the amount of hunker coal shippeu, ric., 1,276,00(1 
as against 1,452,(KK) short tons in 1913, the cor- 
responding valuer being £1 ,f)06,tK)() and £1,502,000. 
During the past year new markets have been found 
for South African coal, notably Argentina, 
Uruguay, British Kast Indies and Kgypt. On the 
other hand, consignments to Portugese Kast Africa 
fell off eonsiderably. — (Officiol.) 

FBAXCK. 

Artificial Silk Manufacture. — The world’s production 
of nrtilicinl silk rose from 2000 metric tons i»j 1902 
to oOOO tons in 1906 and 8000 in 1911. The produc- 
tion in (lermany is estimated at 5 tons daily, and 
that of France, as soon as certain new installations 
are completc;d, will show' a capacity of 4 tons j)cr 
day. Lack of fuel and transi)()rt arc more sc'rious 
obstacles to the recovery of tli(‘ industry than sliort- 
agy of raw' materials. A certain amount of viscose 
^ silk W’as used for war purjaxses, including sacks for 
explosives and gas-mask fabrics. In ^he years l)efor<' 
the w'ur the dev('lo])nH'nt of tlie artiti« t d silk indus- 
try hfid no injurious ell'oct upon that of real silk, 
wjiich showed a <'orn'lative expansion. At Lyon a 
product known as silk celhdose is being inanufac- 
lurtHi by an entirely new' jiroiess (r.8. Pat. 
1,184,820). This mw product lias a brilliancy com- 
parable with that of srhappc] silk, and its proix'r- 
ties are closer to those of natural silk than any of 
the older artificial silks. The new silk, moreover, 
can be spun inki threads considerably finer (ban 
those of ordinary artificial silk, and is particularly 
suitable for the manufacture of velvets. It is stat<'<l 
that the structure of the wchkI fibre is jueservt'tl, 
and the regular geometric form of the elements con- 
tributes greatly to the strengUi and durability of 
the fabric. A demand for the lowering of the im- 
port duty on artificial silk (15 fr. per kg.) in 
France has been rejix'ted, lH*caus<' it is consiilcrcd 
that owing to the shortage in all countries of the 
world at the present time a lowering of the duty 
would nut materially increase importation. — {U.S. 
Com. Hep., Fib. 14, 1920). 

• 

GFNF.HAJ . 

Report of the Tropical Agricultural Committee.- The 

Ciommittee appointed by the Secietary of State for 
the Ckilonies to considt'r the desirability of e.stablish- 
ing a Tropical Agricultural College in the Britisli , 
Wctit Indies has reporteii tliat, as a matter of 
Im[K?rial concern, steps sliould at once be taken in 
this direction. Tlie imjiortance is shown of provid- 
ing instruction in the jirinciplc's of agricnltufe and ; 
the cultivation and preparation of tropical jiroducc, 1 
80 much of w'hi<h constitutes tiie raw material 
employed in the mother (ountrv. F>|ual import 
ance is assigned to the need ot full provision lor the i 
prosecution of research and for the training ol j 
scientific investigators in tropical agriculture. 
The Committee further recommends that the | 
College be established in Trinidad, as this island i 
possesses a wide variety of industries and is of easy | 
access • and tliat it should be incorporated in the 
United Kingdom as a company limited by guaran- 


tee, prior to the grant of a Royal Charter., The 
subjects taught at the Colfege should include agri- 
cultural and organic chemistry, su^ar technology 
4and agricniiural engineering and physics, as well 
I as the usual agricultural subjects. Provision should 
I bo made for a school of sugar technology equipped 
I w ith a small but complete plant on a working scale, 

: and an oil technology branch might be added if 
I Trinidad be selected. In the event of Trinidad and 
! Iho Windward and Li'eward Islands being unable 
I to i)rovide adequate sup])oit for the projected 
j institution, it is jiroposed to reconsider the claims 
I of .laiiiaica. 

' Chemical Research in the Sudan. — Throughout the 
; dilH<iiIt period of the last live years scientific 
! work has been tarried on in tlie Anglo-Egyntian 
' Sudan at the Wellcome Tropical Research Labora- 
! tories at Khartoum, which, built by the Sudan 
(Jovenimont in 1903- 4 and equipped by the 
, generosity of Mr. H. S. Wcdlcome, have proved to 
he a real tciitre of scientific research in Central 
.Africa. Miieh of the work done has been baf;terio- 

■ logital, and both t!\e first director, Dr. Andrew 
i Balfour, and his successor, Dr. A. ,1. Chalmers, 

I whose retirement in March will be a great lass to 
i the laboratories, have produced a steady stream 
i of valuable seieiititie contributions. The chemical 

section was*froni its beginning presidi'd over by 
i the late Dr. W. Beam, whoso death in April last 
at the age of 55 was deeply regretted. Dr. Beam 
! devoted most of his time to rCnSearch work on 
; clK'Hiical itiatters of local interest, much of which 
j is pnhlislu'd in the reports of tlie Wellcome Labora- 
1 lories. Since 1911, howevi'r, the work has appeared 
: in various other publications: his last paper — on 

■ the •*slimati(»n «)f small quantities of antimony 

! (Ik'am and Freak)— appeared in the Analyst for 
' 1919. Dr. Beam has Ihh'II suciM’eded by Dr. A. F. 

; Joseph, formerly professor of chemistry at the 
I Ceylon Medical College, from whom will he found 
’ a contribution on the important subject of*the 
j Nile Sudd in jinotbcr part of this issue (p. 91 t). 

With easier times ahead it is to be hoped that the 
' great development of the Sudan which is exiiected 
' to tak(ii])lafe will 1 k' accompanied by a cori'espond- 
: ing grow th in its scientific exploration. 

' The Alsatian Potash Industry.— Siiue tlie armistice 
: tlie output ot tlu' potash mines in Alsace has in- 
j creased by over 300 per cent. In 1913 approxi- 
I matcly 696, (MH) TiK^fric tons was ]irotluced, and in 
j NoveiiibcT last the output was 74,484 tons. From 
I January to November, 1919, the average produc- 
I tioii |)c*r miner rose from 0933 to 1’18 tons iier day, 

I and the .aVerage daily wage varied from 22 to 23 
i franc.s. Tlie estimated iirodudion of crude |)otas!i 
I during 1920 is 1,320,000 tons (-about 220,000 tons 
I K.D), 2,040,(X)0 tons for 1921, and 2,310,000 tons 
for 1922. The transport crisis has much hindered 
the exportation, tlie only mkuoniical way at iireseut 
being U) ship by rail to Strasbourg, and theme by 
I barge t-o Rotterdam or Antwerp. Since May, ]919. 

I .some 100,000 tons of poiasli of various grades have 
I lavn shipped to the United States. There liavc 
hiK’H rumours of a jioshihle understanding between 
the C<winan and French potash interests leBjiectiiij/ 
the control of sales and prices, but such^n undci - 
st.-'iiiding would meet with rmich ojiposition. — {(J.S. 
Cttui. Hep., Feh. 20, 1920.) • 

The Potash Situation in Germany.— Tlic Potash 
Syndicate has oflicially notified that the production 
ill 1919 was 8'6 million double cwt. (86(1,000 metric 
tons) of pure potash (K^O), of which about 6‘2 mil- 
lions was conKunicxl in Germany. The.se figure.s 
compare with 11 millions and 5'3 millions, n'spec- 
tively, in 1913. The home demand exceeds 10 mil- 
lion double ewt., and as the demand from abroad is 
at least equal to this the Syndicate is compelled 
to turn dow n many foreign orders. Owing to coal 
shortage about one-half of the mines is lying idle, 
and added to this there is a shortage of railway 
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tfucks. Recently barges with a combined freight- 
snaoe of 40,000 tons had to return empty from 
Hanover to the Rhine because there were no trucks ] 
available to convey potash salts to them. Agi^cul- i 
ture in, East Germany is, in particular, suffering 
•from these conditions. The Syndicate is of the 
opinion that the only hope of improvement lies in 
abandoning the 8-hour day and the paying of wages 
by time-rate to workers in the transport services 
and factories where locomotives and railway 
material are turned out. — (('hem. hid., Feb. 5, 
1920.) 

Potash Felspar in Norway. — In a rec-ent address 
Mr. A. liolter, a Norwegiaji engineer, referred to 
the suggestioij that a material containing a higher 
percentage of potash, c.g., potash felspar, shouhl 
DC used in the manufacture of cement. Norway, he 
pointed out, lias abundant supplies of this felspar, 
and the t|uantity hitherto exported has not ex- 
ewded dUjOOO tons — 10,000 ton.s a year, iiieluding 
tiiio higher grade sorted felspar, the supply of 
which is limited. ]\liIlioii!4 of tons of impure felspar 
lying near the seaboard remain to be expIoit<‘d, 
and Mr. liolter is of the opinion that much of the 
first-grade rock can and will be used by the cement 
industry, thus opiuiing up prospects of a big export 
trade in the fi<M.‘ond-grade materii 4 l. Tests carried 
out by a Norwegian company have .shown that the 
raw material gives an excellent cement, if in tlie 
near future the <'ntire Nor»vegian cement industry 
attains an output of 2*5 — .‘1 millinn barrels per 
annum, and if the native felspar be uti!is<*d i>y .all 
the works, tla'ii the pnxluction of potash would 
practically cov('r the country’s reijuircmcnts.— 
{Norofwegian Trade Frview, 1919, 4, -^6.) 

Wage Rales in the Danish Chemical Industry. — The 
following table gives the wages paid in ore (100 ore 
-Is. lid.) per hour in the Jlanish cJiemical 
industry : — 

• 1011. April-.Tune, 1919. 

Dyeing improvers ... • — ... 141*8 

Oilmill ,, . . 58*4 ... 14r)*.5 

Oilmill hands 4.‘V4 .. 120*4 

Rubl)er workers ... — ... #12o*4 

Male hands — 73*4 

IVjiiah' ,, ... ... ,50’0 ... 125*5 

Sulphuric acid workers 4()‘G ... 118*9 

Hands in other trades 27'8 ... 09' I 

Wage-s have not risen to th<%same extent as in other 
con: tries, so that labour in the Danish chemical 
industry is comparatively cheap. — (/. aiujcir 
('hem., Jan. 2, 1920.) 

Wage Rates in the German Chemical Industry. — The 

ItcichsarbeitWaft for Doceml)er, yfl9, gives tin* 
wagt's paid per hour in the German chemical 
industry as follows; - 

Doc. 


• 

1914 

1917 

1918 

1918 


Pf. 

]’f. 

Pf. 

Pf. 

liOcksmiths 

. 47 

68 

R5 

155 

Artisans in building trade . 

. 45 

64 

77 

130 

Boiler foremen and mat;liinisi 

.s 42 

56 

69 

127 

Foremen 

.. 42 

54 

67 

124 

liabora4ory hands 

.. .38 

56 

69 

il8 

Outdoor worker.s 

.. 34 

48 

071 

113 

Juvenile Avorkers 

-- 

42 

521 

05 

FemaleP workers 

.. — 

371 

45i 

80 


■ — (Chem. Jnd., Jan. 27, 1920.) 

The ^Bohemian Glass Industry. — Of tlie 129 glass 
factories in the fori ,cr Empire of Austria-Ilnngary 
103 are locaU'd in (V.C( ho-Slovakia, and for the 
nine months ended Octolnw 31, 1919, the exports of j 
glass from this new republic amouiite<l to 17 million 
kronen (krone - lOd,). An official report staU's 
that the industry has been revived with great diffi- 
eulty, the chief obstacle being shortage of coal knd j 
raw materials. Owing to these causes, most of the 
factories are only working single shifts. The in- ■ 
dustry was also threatened with foreign competi- j 


tion, but by prompt attention to the ejgport trade, 
the Bohemian glass makers have retained most of 
their old niarkdts, and at the present time the entire 
outputs are sold for a long time ahead. — (U.S, Com. 
Itep.y Jan. 31, 1920.) 

Graphite Production in German Austria. — Both in 

Germany and Austria thefe was a great sliortage of 
graphite; during* the war. As only flake graphite 
is suitable for making graphite crucibles, the 
deposits in South Bohemia and Jvower Austria 
alone were of any use. According to liergbau und 
Jliitte, the quartz-glass crucibles used as substi- 
tutes were not .satisfactory^. Before the war the 
production of Hake graphite was much neglected, 
practically the whole demand being satisfied from 
CV'yloii and Madagascar. Latterly the home pro- 
duction and manufacture of graphite products 
have l)een so mut h developed that it is lielioved that 
the country is now independent of imported 
inakwial. Among the localities where graphite 
mining liu.s lieen developed since 1914 are Hengst- 
lierg (near Korning, in Ixiwer Austria), Getz (near 
Spitz, on the DaiiuIxO, the neighbourhood of Wnid- 
hofen, etc. — (t^chu'eiz. Chem.~'/j., Feb. 25, 1920.) 

The Carbide Industry in Norway. — The Norwegian 

carbide industry, which w'as greatly developed* 
during the war, has of late suffered a serious set- 
back. At the present time it is undergoing a crisis ; 
many factories have had either to reduce their out- 
put or to clos(' down, and it is feared that some of 
the prodiK'ing companies will go into liquidation. — 
(Schireiz. ('hem.-Z., Feb. 10, 1920.) 

The Carbide Industry in Bavaria. — With the exemp- 
tion of a .small factory in Frcyuiig vor dem Waldo, 
which wa.s enlarged during the war to a capacity 
of 0000 tons of carbide, the Bavarian industry is 
confined to two works, both the property the 
Bavarian Nitrogen Works Co. Ono of the.90, which 
already before the war had an annual output 
capacity of 15,000 tons, is supjplied with power 
from its own w’at<"r power installation at Tacher- 
ting a.d. Alz. These works have recently been ex- 
t('nde<I to utili.se an additional 24, (KX) h.-p., and to 
produce a further 50,000 tons per annum. The 
works of the "Wacker Co, has at present only one 
<arbido furnace; it obtains its 4(XX) h.-p. from 
Austria, und is planning to use an additional 36,000 
h.-p., whi< h, however, will not be available for two 
or tliree years. The carbide produced at this 
factory is ustnl for making acetone, acetic acid, 
.dcohol, etc., while the output from the larger 
works alhjve mentioned is utilised solely for eoji- 
v(*rsioii into cyanainide at the company’s plant in 
Trostberg. — {, Schweiz. i'hem.-Z., Feb. 1C, 1920.) 

Electricity Supply Undertakings in Germany. — A law 
was pa.s.s<*d in ji<*ccnib<*r last to provide for the 
division of the Avholo country into di.striclli, each 
being provided with .a board under Government con- 
trol. All plants u.sed for generating or distributing 
cleetri'ity will be controlled by these boards, 
.save such as Ixdong to companies which generate 
the electricity mainly or wholly for their own 
use. Plants with a (‘apaeity of 5,(X)0 kw. or more 
are affect<*d, and tho.so in course of developnK‘nt 
may be taken over if so desired by the owners, 
the indemnity to be based either on the running 
costs or on the income over an average of tlie 
three years before the war. In case of appeal, a 
court of arbitrators is to be appointed, the final 
court of appeal being tlie Supremo Court of the 
Finance Ministry. — (Miff. Ucichb. d. Techn,, 
Dec. 27, 1919.) 

Magnetite and Talc Depotifi in Manchuria.—It is 

reported that the magnesite and talc deposits in 
Manchuria are very extensive and have great 
potential value. AH the deposits are situated 
tween 3 — 10 miles of the South Manchurian Rail- 
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way and are mostly under Japanese control. The 
talc is said to compare favourably with the high- 
grade French product, — (U.S. Con, liep., Jan.. 
20, 1920.) 

' iSalphur Production in Germany .--Before the war 
the supply of sulphuric agid in Germany wa.s almost 
exclusively derived from sulphur contained in im- 
ported ppites, but some was ob4ained from the 
gases evolved in the roasting of zinc and lead ores. 
The sulphur dioxide obtaineil from the zinc 
smelters, by burning sulphur, and from spent oxide, 
was employedprinci pally in the cellulose and sugar 
industries. When foreign supplies wore cut off at 
the outbreak of war attention was turged to home 
Bouroes, and large deposits of pyrites, more particu- 
larly those occurring at Messen, were rc-epened ; 
spent oxide was utilised more efficiently; use was 
made of substances like kieserite and gypsum ; and 
the production of sulphur dioxide from kieserite by 
heating it with coal in revolving furnaces was 
undertaken by the (jlrieshoim-Klektron (;ompany. In 
1915, when peac'O still so+mu'd distant, mueh atten- 
tion had to be given to the provision of elementary 
sulphur, the pre-war consumption of which was 
about 45,000 ton.s per annum. Deposits of native 
sulphur arc scarce in Germany, and althou^^h some 
occur in the districts of Hyhnick and llatibor, these 
contain barely 10 per cent, of sulphur, and the tech- 
nique of treatment luus not ht'en developed. The 
problem was solved by reducing gypsum to calcium 
sulphide and burning the hydrogen sulphide ob- 
tained from this to sulphur and water. The cal- 
cium sulphide was converted to hydrogen sulphide 
with magnesium chloride liquor, a.s discovered by 
Schaffner and Helbig. The manufacture was 
undertaken by Sulfur G.m.h.H. on the property of 
a disused cement works near Walheck, and by the 
Deutsche Claus-Schwefel-Gosellschaft at Bernhurg, 
both (Jf which obtaiiKnl magnesium chloride from 
neighbouring potash works. Operations were com- 
menced in January, 1917, and by the end of the year 
were working smoothly. The output of the Bernhurg 
factory is now 30 tons a day. The process of produc- 
tion from anhydrite is as follows : The mineral is 
broken up, dried, mixed with dry coal, and heated 
in a revolving furnace to about 1100° C. Aft<?r 
(K)oling, the product, containing about 70 per cent, 
calcium sulphide, is ground up ami treaknl with 
magnesium chloride liquor, the whole In'ing heated 
with live steam. The hydrogen sulphide evolved is 
passed to a gasometer, mixed with air, and then 
passed downwards through four large Claus fur- 
naces, containing bauxite as contact material. The 
sulphur obtained is of 99'95 per (‘ont. purity. The 
waste gases are passed into a cold dust chamber, 
where more sulphur is deposit<d. The spent liquor 
containing calcium chloride and magnesium hydrnhj 
is pumped into large reservoirs, and after settling 
the clelir solution is run off (cf. this J., 1919, 285 k). 
tip to the end of 1919 , 22.300 tons of elementary 
sulphur had been produced by this process. The 
plants are still in operation, ns the sulphur so ob- 
tained is cheaper than the import(d article. 
Attempts are now being made to improve effi- 
ciencies; at present the yield of calcium stdphidc is 
barely 60 per cent, of the theoretical, but this 
could be much improved by the \ise of plant specially 
built for the purpose; in fact, a 90 per cent, yield 
should be attainable; and, further, it is considered 
p^ible that in course of time the cost of produe- 
tion of sulphur by this process will be on a level with 
that of its production from the native element. The 
“ Badische " company atteiqpted to produce sul- 
phur from gypsum by reducing the sulphur dioxide 
liberated from it with carlmn monoxide, both 
reactions proceeding simultaneously in a blast fur- 
nace. Practically no output was obtained from a 
plant erected to produce about 6.000 tons a month, 
anffetff. Chtm., Mar. 2, 1920.) 


PERSONALIA. 


! P- P* Pt^rritt, chief chemist to the North 

British Rubber Co., has been appointed director of 
! research by The Research As-sociation of* British, 

! Rubber and Tyro Manufacturons. 

Mr C. L. Claremont has been appointed by the 
Ministry of Agriculture and Fisheries chomwt for 
research work in connexion with the Rats and Mice 
’ (Destruction) Act, 1919. 

' Th(' following are among the announoemente of 
' npjwintments to or promotions in the Order of the 
j British Empire (Civil Division) : — 

I Knujkt Crand Cross (G.B E.) : Prof. A. E. 
i Shipley (Vice-Chancellor of Cambridge University). 

! Kniijht Commanders (K.B.E.) : Mr. R. W. Cohen 
i (Petroleum Adviser to the War Office); Dr. 8. F. 

; Harmcr (Director of the Natural History Depart- 
i ments, British Museum); Mr. A. Mansfield (Dirw- 
j tor of Oils and Fats, Ministry of Food); Dr. J. E. 

! Petavel (Director, National Physical Laboratory), 
i (Commanders (C.B.K.): Mr. G. S. Albright 
I (Messrs. Albright and Wilson, Ltd.); Mr. D. H. 

Baird (Messrs. Baird and TatUick (London)j^ Ltd.); 

' Mr J.C. Burnham (SuperinUmdent, H.M. Factory, 

; Gretna*); Prof.* H. L. Callendar (Professor of 
■ Physics, Imperial College); Dr. C. C. Carpenter 
(Chairman, South Metropolitan Gas Co.) ; Mr. 
i F. H. Carr (British Drug Houw'S, Ltd.); Copt. 

. A. F. H. Desliorough (Superintendent, R.N. Ckir- 
dite Factory, Holton Heath) ; Prof, F. G. l^nnan 
(Munitions Invvntions Panel*) : Prof. P. F. Frank- 
; land (Deputy Inspector of High Explosives ); Mr. 

; W. Gavin (late Director of Flax Production); Prof. 

! J. C. Irvine (Chemical W'arfaro Research Com- 
i mitloe*); Mr. J. G. Lawn (late Professor, Johannos- 
' burg S(ffiool of Mines*); Mr. Michael Longridge 
(Munitions Inventions Panel*); Dr. T. M. Lowry ^ 
! tOrdnanco Committee*); Mr. W^ Macnah (Tech- 
j Tiical Advis<‘r, ExplosiveS Supply Dept.*); Dr. R, A. 

O’Brien (Director, W^lleomo Plivsiological Re- 
! search Laboratories); Mr, (L Stubbs (Government 
' LalHiratory)^ Mr, W\ J. U. WOolewk (Association of 
' British Chenncal Manufacturers). 

Offirers (O.B.E.): Mr. C. E. Alexander (Dirc*ctor, 
United Glass Buttle Manufacturers, Ltd.); Mr. 
P. R, Allen (Castncr-Kcllner Alkali Co., Ltd.); Mr. 
H. J. Bailey (Technical AdviscT, Acids Sc'ction, Ex- 
plosives Supply Dept.*) ; Mr. W. 11. Barclay (Tech- 
; nical Adviser, Non-Ferrous Metals Dept.*); Mr. E. 
Battv (A.ssistant Controller, Optical, Glassware and 
Potash Dept.*); Mr. E. Bury (Skinuingrove Iron 
Co., Ltd.); Mit 11. Deacon ^Research Chemist, 
Woolwich Arsenal); Mr. 3V. P. Dreaper (Superin- 
tendent, H.M. Factory, Ellesmere Port*); Mr. E.V. 
Evans(Chief Chemist, South Metropolitan Ga.s Co.) ; 
Dr. J. J. Fox (Government liaboratory) ; Mr. T. K. 
Gardner (Director, West Riding Chemical Co.); Mr, 
W. H. Gilxson (Hoyal Arsenal, Woolwich) ; Dr. F. H. 

I Hatch (Iron and Steel Production Dept.*) ; Mr, 
J. C. W, Humfrey (Chief Analyst, Sheffield Labora- 
: torv*); Mr. H. Johnson (General Manager, Cour- 
taitlds, Ltrl.); Mr. F. Jones (Chemist and Con- 
; .sultant on Explosives*); Mr. T. F]. Lescher (lion. 

; Se<\ The Drug Club) ; Prof. G. T. Morgan (Chemical 
W'^arfare Dept.*); Dr. J. Fk M.vers (Chemical War- 
; fare Dept.*); Mr. G. H. Perry (Director of 
j Chemical Division, Inspection Dept.*); Mr.*R. B. 

; Pilcher (Registrar, In.stituto of Chemistry); Mr. 

0. F. A. Sandberg (Steel Fhtpert, Inspection 
; Dept.*); Mr. C. Simmonds (Govt. Laboratory) ; Mr. 
J. Kent Smith (Technical Director, Kent Smith, 
Ltd., Sheffield); Dr. H. Lloyd Snape (War Pensions 
] Advisory Committee); Mr. H. Stephens ^Chemical 
; Warfare Dept.*); Mr. H. B. Stevens (Manager, 

I ♦ Ministry of Munition*. 
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J. Bell, Hills and Lucas, Ltd.) ; Mr. C. E. Stromeyer 
(Mancnester Steam Users’ Association); Mr. C. D. 
Sykes (Works Manager, Albright and Wilson, 
,Ltd.): Mr. P. Tainsh (Explosives Supply Dept.*); 
Mr. A. W. Tangye (Chemist, Brunner, Mond and 
Co., Ltd.); Mr. Thorpe Whitaker (Adviser to Dyc.s 
Dept., Board of Trade); Mr. T. J. Underhill (fn- 
Bpector, Victualling Stores, Deptford). 

Members (M.B.bJ.): Mr. C. W. Bailey (Chief 
Chemist, H.M. Factory, Langwith*); Mr. M, 
BarrowelofF (Boot’s Pure Drug Stores, Ltd.); Mr. 
D. Burton (Chemist, High Explosives Inspection 
Dept,*); Dr. H. T. Calvert (Explo.sives Supply 
Dept.*); Mr. A. S. Cobden (Chief Accountant, 
H.M. Factory, Oldbury*); Mr. J. 8. Dick (Re- 
search Chemist, Woo<lwich Arsenal); Mr, P. V. 
Dupr^ (scientific services to various Covt. Depts.) ; 
Mr. W. B. Edwards and Mr. A. E. Garland (Prin- 
cipal Assistant Chemists, Directorate of Chemical 
Inspection*); Mr. A. T. Etheridge, Mr. A. Forster, 
and Mr. R. (Tenders (KotRiarch Chcnikts, Woolwich 
Arsenal); Mr. K. C. D. Hickman (Hcsoarch 
Chemist, Chemist Projectile Laboratory*); Mr. 
H. J. Hodsrnan, High Explosives Inspection 
Dept.*) ; Mr. W. C, Hothersall (Research (chemist, 
Wolwich Arsenal); Mr. J, P. Millington (Censor, 
War Office); Mr. L. Orange (Explo.sivos Supply 
Dept.*); Mr. C. J. Ptxldle (Derby C-rown Gla.ss Co., 
Ltd.); Dr. H. E. Watts (Explosives Supply Dept.*). 


PARLIAMENTARY NEWS. 

Prof ret ion oj Special Industries .4cf, 1920. 

A Bill was introduced in the House of Lord.s, 
and read a first time, on March 17, which is de- 
signed “ to prevent dumping and to establish a 
Special Industries CVniiicii to advise as to the pro- 
motion and assistance of Special Industries.” It 
may Iw briefly suminari.sed a.s follows: — When the 
prices charged for goods import<Hl in%) the UniUnl 
Kingdom are less than those current in the cxiuntry 
of origin, the importation of such goods may be 
prohibited by order of the Board of Trade. Any 
,such order shall bo laid before Parliament within 
one month after it is ni^^dc. A council, known 
as the Special Industries Council, shall be estab- 
lisLcd to advise the Board of Trade as to the 
niea.sures needc<l to promote and assist such special 
industries, ” Special industries ” arc defined as 
those supplying commo<litic8 whicli are es.sential 
to the national safety, as being *ibsolutely indis- 
pensable to important industri(,'s carried on in the 
United Kingdom, and which are entirely or mainly 
• supplied from al^oad. They include tht> production 
or manufacture of synthetic dyes and drugs, 8|>elt('r, 
tungeten, magnetos, optical and chemical glass, 
illuminating glassware, scientific and optical in- 
struments, hosiery needles, and thorium nitrate. 
The Council will consist of five to nine persons of 
commercial and industrial experience, who wiU be 
apppinUnl by the President of the Board of Trade, 
riic duty of the Council will Ive to watch the course 
ol inchjstrial development and, in consultation with 
any Government department interested, advise the 
Board as to the promotion and assistance* of any 
special indmstry ” Ifc may examine any pro- 
posals to this effect and advise the Board what steps 
should 130 taken and on wliat terms assi-stanoo should 
u ^ detailed report of the proceedings of 

the Council has to bo presented to Parliament each 
year. Any application to the Board for State assist- 
ance for a special industry shall be laid befoi^ the 
Council, together with any information in the 
possession of the Board regarding such industry, 
and the Board may require any firm or persons 
engaged in that industry to furnish information 


COMPANY NEWS. 


COURTAULDS, LTD. 

The seventh ordinary general meeting was held 
in London on March 27. *Mr. H. (i. Tetley, chair- 
man, said that 4hc company had h<M*n unable to ex- 
pand during the war, and that all it could do was to 
purchase .some existing factories. Latterly, how- 
evt‘r, several of the iactorios had been enlarged, a 
new one had been laid down at Nuneaton, and a site 
for another had be<'n afgiiiired from the United 
Alkali Co. ^t Flint, where a very large new works 
is to bo erected forthwith. Although the British 
market had bc<m supplied with artificial silk yarn 
at prices very much lielow those obtaining in any 
other country, the net profits (£2,280,861) had been 
entirely .satisfactory, but nearly one-half of these 
had been derived from the company’s holding in the 
Vi.scose Co. in America. That company had been 
very succes.sful ; it had coinmencod the erection of a 
third factory, which should soon reach the pro- 
ducing stage. No entirely satisfactory solution of 
dealing with this holding had been found, and it 
therefore remains an unvalued a.ssct. Tlie directors 
preferred not to place a valuation on these shares*; 
they were included in the balance-sheet at par 
value, viz., 9^ million dollars; a few years ago taey 
were valued at times par, and since then great 
progress had b(?en made. A final dividend of 4s. 
per share, free of tax, on the increased capital 
(£4,(X)0,(K)0 ; ef. this J., 1919, 464 n) was passed. 
£«5(X),(K)0 was placed to res(*rvo accouht, ana 
£229,077 carried forward. t 


BRITISH ALUMINIUM CO., LTD. 

Extraordinary and ordinary general meetings 
wore held in London on March 30. At the former it 
was resolved to increase the company’s capital to 
£1,500,000 by the creation of 500,000 new £1 
ordinary shares, and to capitalise part of the reserve 
account by paying up in full at par 400,414 ordinary 
shares and distributing them among existing 
holders at the rate of tw'o new shares for three old. 

Addressing the ordinary general meeting, the 
chairman, Mr. A. W. Tait, report^ a gross profit 
of £348,108 and a trading profit of 
£292,327, compared with £420,426 and £351,697 re- 
spectively for 1918. Tho diminution in profits was 
<luc mainly to the stoppage of all war work. For 
about nine months after tho armistice the demand 
lor aluminium had been almost negligible and 
hence production had to be curtailed. Since then 
the demand had increased steadily and at tho 
present time the works Avero producing at full 
I capacity. During 1919 a largo proportion of the 
. salc.s made was on Government account and at a 
I nominal profit, but towards tho end of the year, 

! when the (toAernmcnt terminated its agreement 
with the producers, tho company purchased tho 
■ whole of the halan(>e of stea k in its hands. Now that 
I the indn.stry had returned in a large measure to its 
! Orel mary business, prospects were good, and in par- 
I ticuiar the demands of the motor and electrical 
; ^1* excess of pro- war requirements. 

' A I thou gli the pro<lu(tivo capacity of the industry 

Avas mueli increased during the war, ©sp< 3 cially in 
America and Norway, it was probable that the in- 
creawd output VA’ould be rapidly absorbed, and that 
lurtner developments Avould be required. At the 
moment the situation was not clear, as in France 
the industry w’as short of coal, and in Switzerland 
of coal and bauxite. The large works efected in 
Itermany during tho war de}3endod entirely upon 
tho generation of electricity with brown coal, and it 
was considered unlikely that they could b© econo- 
mically run in normal times. The company would not 
proceed with its water-power scheme in this country 
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ports ineludhd tho fc^jlon' ^ h jnsives 

; P-; -vh nvo piven Yu s) 4 -IrSestos 143,ia3 

i 23-1, ahimiiimu. ^ W iron and steel 64-8, 

; tons) 9’9, i^l'Po'' ’ ilver’ (14,000,00 ox.) 45'4, 

nickel (19,081 to^) • • ^ (unmanufactured) 

p;,|„.r 00-7, rubber 0 T, wood ;W3.-(»ii!l. 

I. *'» ifeirSiKi 

situation durinjj I9h by the drought. 

crop e^.jorts increased in value, 

Both imports and expo _ pinited States sup- 

t, hough not in . imports- while the share 

plied 07-6 ]>er cent, ot the r , 

of the r)'" ^The exjmrts taken by 

cent. (stH*. .1. 1919, 210 R). ^ Viv.ir^rl Riates 

wT -1 J li' : .v.rrintn SI 


DOrCS turs'Xtii 

the United KYgdYr'and^’tho " United Sta^ 
U.O United .,,,,,"nna»3 ,H.rc^.n . 


urn Aiii.^v ■ rto.Q i^r. cent., respectively, 

amounted to ;)t) 2 Vf? a Ufi (X)0 tons, a decrease 
The exports of «>f'WYJ .i„us vear but every effort 
of 6.000 tons f YV Yreiitly ineneasc-d output, 

is being made to obtain ^ .q 22 million, as 

Tho exjiorts 9 ^, Bll? owing to the effect of 
against 30 million i i • dogwood and its 

the linrricane m U at ■gr,4o,§)0 to £40(J,00(). 
extraeta akrinik in v success, orange oil 

The citrus trade had a mode aemand 

still being in demand. ,vild pimento 

at increa^ hue ^n found to yield an 

(Anom.s froiS pimento oil or bay 

essential oil q«'t* d^met are being 

rum oil, and nfSwJe being eetab- 

inveatigated. Y'^"‘?YCll value The Oovenunent 

lishedonpooMandof amallM ^ ^ the 

ItrrifS niri" me" & so--..... 
y<i. ioa 4 , IMO ) 
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OFFICIAL TRADE INTELLIGENCE. 

t 

{I r(^m the 'Board of Trade Journal for March 25 
and April 1.) 

OPKNING8 FOR BRITISH TRADK. 

The following inquiries have been received at the 
pepartnient of Over.seas Trade (Development and 
Intelligence), 35, Old Queen Street, London, S.W. 1 , 
from firms, agents, or individuals who desire to re- 
present U.K. manufacturers or (‘xporters of the 
go^s specified. British firms may obtain the names 
and a^ldresscs of the iier.sons or firms referred to by 
applying to the Department and quoting the 
apecinc reference number; — 


lyOrHlit v of ! 

Ann or avcnt. I 


.M.ATKRI.\I,.s 


! Ilcfon'nco 
j nurnl»rr. 


AuHtralla . . 
British India 
Canada 


South West Africa 
BclKlum 

Czecho-Sfovakla . . 
Denmark . . 

Frunni 


Corinuny 

Greece 

lIunKary 


Daly 

Norway 

Spain 

8wc(it‘n 

Switzerlami 


Smyrna 
Syria 
Turkey 
United Sttttcfs 

Argentina 

Brazil 

Cuba 

Mexico 

rhilipipiiie Islands 


rinitatloM leather . . . . . . ' 

(4icinlcals. dyc's. nu-tals . . . ! 

Essential oits. oxalic acid, citric ' 
acid, tartaric add. crouiu of . 
tartar, t'cflatln, Bums 
Mirror glass . , ^ ‘ 

lUuo aimoaled steel sheets, skeip.r 

Lctathcr | 

(flasH, china, crockery . . ’ ' 

Chcndcala, drugs. ‘ oils, paint. I 
varnish. Runus, dyes 
(■arlHjn blocks . . . . ' 

Leather, leather lK.*ltinR, wire, ' 
brass and bronze netting . j 
WoldlcsH steel tidies .. 1 

. I Oils, leather . . . . . | 

I t’hemicalK . . . . . . " ’ i 

I I ^riigs . . . . . . 

j Chemicals . . . . , , i 

I Chemicals for dyeing industry i 

I I’ig Iron ■ : 

I Paper, cardboard .. .. . ’ | 

j Cotton, rubbe- and halata . . ! 

I Mica, micanito, vuicardsed fibre.. 1 
j Square and round iron bars, iron | 
sheets and platHjs, galvanised : 
sheets and wire, zinc sheets 

tinplate . , . , . , 

I Black steel sheets .. .. | 

I Textiles . . * 4 

; Chcinic.Tls . . " ’ T 

I Textiles .. .. i 

j Cliemlcals. textiles . , . ■ 

j Heavy chemicals . . ... ’ .’ ] 

; Drugs, .sugar, cdiblo oils, oil .seedsi ' 

I tallow, tui jicntinej re, sin , i 

I Pig Iron .. ; 

'I'inplate . . . . ’ ' j 

Alizarine . . . . . . ' ' 

'J'ox tiles ’ ' ' i 

(Aiemicals.’paint. manures . . i 

Heavy chemicals, tanning materiais ; 

Galvanised iron . . . . ' 

'rcxtlles • . . i 

Chemicals, drugs, text iles. , . . , 

Kartlienware. cldna ... . . ' 

Hlllcate of .soda, matiirials for soaj 
making 

tilass, china, iioicelaln 


.IHU 

lUM 


:{H<1 

:joi 


;»».'» 

442 

44:1 

402 
•404 
447. 448 
44Hn 
405 
400 
407 
40H 


451 

410 

412 

4.5:i 

410 

418 

454 

455 
450 
45» 
420 
410 
422 
420 
4o:t 

428 

429 
4:10 

405 


StreS.'^SSn'^Vc ('ornndssioner. 7;{. Baslnghall 

^Iabkkts Sought. 

A firm in Briti.sh (ailumhia desiro.s to get into 
'viih importers of theobromine in the U.K. 

' A firni at Vancouver wishes to hear from U.K. 
firms intercstecl in molybdenum properties in 
CanaeJa. tlnquincNs to the High Commissioner for 
Lanada, 19, \ ictoria Street, London, S.W. 1.1 
r Vilna wishe.s to get into touch with 

D.K. importc‘rs of wood pulp and timber, [402a.] 

tariff, customs, excise. 

Pfohibitions of import at 
>roMmt m tor<» will be removed on Mav- 19. 

Ine export of trade spirit is prohibit^ save with, 

liWt^”**”' ”^ export of newsprint paper i« pro- 


flrnzi(.~The regiilotions reapecting constflar in- 
tS DepartmeiTt of Overseas 

of 3 per 

rent, a,/ vntorem has been levied on, infer alia 
eorundiim, graphite, guano hidca, lard, rock- 
irvstii I, rubber tallow, vanilfa, animal wax, and 
certaiii kinds of wooi. ’ 

G/errr -^Among the articles affected hy the now 
( ustoms tariff inodihcatioiis are margarine, timber 
tanning materials, dye uoods, ochres, tin, mediea- ' 
meiits, .solid metallic colours, toilet soap, benzine 
comf)re.s.sed ga.se.s condensed , milk, solo leather,’ 
sug.ii, alcohol, ©alcoholic biwerages. earthenware 
faience, articles of silver, gold and platinum, paper’ 
cardboard, and petroleum. i»«, 

La fv in. —Tho ad valorem rates of import duty for 
the various ela.sses of gocxls is set out in the issue for 
I March la. Among the articles on the “ frcH‘ ” list 
arc' sugar and ores. 

-A .spcciiil import limieo is required for, inter 
I o n., .•.leoholic Imvernges, artiele.s of gold and silver, 
cut glas.s, Dresden china, perfumery, toilet soap, 

I and patent leather. * ’ 

-A special heon.o is required for the export of all 
i.u.<hIs ami the export of llax and linseed is res..rved 
to the (xovernmc'nt. 

Uie import of 

«li ell IS Iroo arc fertilisers, raw hides, animal fats 
n'.h^ri'a'iid'sal^' “i'S ™w 

to valorem, duty on other goods varies from 5 

to P<‘r csMit., and in some' ca.ses importation i.s 
permitted only with the consent of the Mini, str? of 
C ommerce and Industry. • 

Morocco (French /oar).— Subject to an ad 

may be im- 

Kl ng .lul> 20. Among the article's affected «ro 
‘ P^Hlnets, building materials, glass" 

c hma, and f'arthenware. 

The; consumption duties on sugar and alcohol have 
bcx'ii inerensc'rl as from Marc h 7 
ycfhcrlands.—Kxport prohibitions have been 

glue, anUmo^; 
platinum, zinc' tin, tin alloys,’ 

Ar»r Zealand. ~Tho export of preserved con 
den.scd and dried milk is prohibited save with the 

Wiry of - f-m 

u.at7ri.'d;“^’Ile,,bnlT '""‘O""’ <lnties affeet textile 

« i.idiiw giasi; hutti'.::, silrtroTrra, etSe 'A:.' 

''"<-..lei.d, iron, tin, zinc, nickel, sil7o7 gold'^-lro 

ncHafem’ of <...in/ne, ’a^pirin'T’and 


GOVERNMENT ORDERS AND NOTICES. 

Pbohibitbd Exports.— The Board of Trade 
Lisr? ef 5“ notified the removal from 

of the following goods, 
— Soaps, ointmenta, <^th 
lo^r .oontaining not more than 

lU per cent* coal tar derivativecs. 
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The Dyeing Industry. Being a third edition of I 
“ Dyeing in Oeriiiany and America.” By S. H. | 
Higgins. Pp. 189. (Manchester: The (i niver- | 
fity Press; London: Chnifinan and Hall, Ltd., j 
19i9,) Price 8s. 6t/. net. j 

The original edition of tliis ])Ook was a ie])ort to ; 
th© electors of th(5 Giartsidc Scholarsliip of a tour to ; 
some of the dye works in (Jorinauy and America | 
undertaken by the author. The wprk has Ikhui on- ^ 
larged, in the present edition, by the addition of i 
articles on special subjects in which the author has j 
been personally interested, by a resume of recent ■ 
patent literature, and by chapters devoted to ; 
colour prcKluction. The nsult is a book for which 
we cannot help thinking a more appropriate title , 
might have been found, for it is impossible to , 
regard it as a well-proportiono<l acc-ount of the 
dyeing industry ns a whole since it is devoted i 
almost exclusively to the. dyeing, bleaching and I 
finishing of cotten; and within this scope it is | 
rather in (connexion with special processes that the i 
work i« of value and interest. As regards (terinany i 
and America it is clear that the facilities given U) i 
tho author to visit works were sonic what restricted. | 
His descriptions of special machinery are far from j 
clear or ade<iuat<', and would have been much j 
assisted by drawings. A gocnl account of the 
general conditions of the cotton-dyeing industry | 
m JAmorica is given together with interesting de- : 
• tails of the state and position of labour. In the : 
chapter on Instruction in Dyeing, the author gives i 
tho impression of being ii)(»rc at home with his i 
subject, and his comparative .ritici.sms in this con- ; 
nefcion stand in markt><l contrast with the rest of 
the work; but his satisfaction with the position of , 
scientific and tei'hnical knowledge in England as 
compared with that in foreign countries is based ; 
on observations on tho cotton industry alone. In 
silk-dyeing and weighting, in the dyeing of wool 
and fabrics made of mixe<l materials, the author 
would have found evidence of a lery different ■ 
character, but with tlu'se branches of the dyeing 
industry he does not deal. The author’s account 
of progress of tho industry during the war iieriod | 
consists of a st'ries of short abstracts of the patents i 
taken out during that jK'riod. It is to l^e regrette'd : 
that no attempt is made to distinguish those pro- I 
cesses w’hich have proved of practi<-al value on a 
commercial scale. 

The last third of the Imok is taken up with a 
general account of colour-production, including : 
details of tho organisation of fjlerman works j 
visited by the author, follower! by an account of : 
tlnf conseeiuenccH of the war in connexion with the | 
supply of dyestufT.s in England, America, Erance I 
and Japan, and the i teps taken in those ctnintries j 
to meet the difficulties. 

The quality of tin' author's style and manner of i 
reastming may be illustrated by tho following i, 
quotation: — “Cotton, unlike wool, does not grow ; 
on the back of an animal, and therefore cannot i 
have the value of w(M)I a.‘-' a clothing material.” 

It will bo seen that this lK)ok is of very dou^itful , 
value either to the dver or the general reader, 
not because the author is not pos,scs.s+‘(l of vain, able ' 
information, but br'cause he has compiled the book 
by putting together notes and reflections con- ' 
nect^ with the subject, made at widely diflcront 
times, with little attempt at rational arrangement 
or sense of proportion. The more recent portions 
of the book reveal a gr{?ater experience and rip^'r 
judgment which might well have been employed in 
remodelling the whole work. A misprint on page 
44, line 2, requires correction. 

B. Leech. 


LABOR.4TOHY MaNUAL OF ElKMBNTARY CoLLOID 
ChiEMisTHY. By Emil Hatschek. With 20 
illustrations. Pp, viii. -f 135. (London: 
J. and .1. Churchill. 1920.) Price 6a. 6d, net. 

Although there now exists a number of text-books 
dealing wuth tho properties of colloids, in whicl^ 
also the methods employe^l for their preparation 
and investigation are described, students have to 
some extent Ihh'ii handicapped by lack of suitable 
laboratory manuals dealing w'ith colloid chemi.stry. 
li is of undeniable imijortanw that all our students 
of chemistry should now gain some knowdedge of 
colloid chemistry in view of the continuous develop- 
ments ill lliis domain ; and although lecture courses 
on (•( illoid chemistry are no doubt frequently given 
in our leading universities, familiarity with the 
projicrties of colloid.s can, of course, only be oh~ 
taiiRHl by practical exjmrimental w'ork by the 
student himself. It has therefore Ik'Cii the aim of 
the author to supply tho student with a suitable 
laboratory manual containing “ accurate and very 
detailed ‘tlireciions for carrying out the funda- 
mental o[W'rations, for making a number of repre- 
sentative preparations, and for examining them by 
the standard methods.” Erom the large amount 
of material civailablc, the author has made a very 
satisfactory selection, and his book will de^rvedly 
find use in a large number of laboratories. At the 
present time it is not only the student who needs 
help but Also the teacher, and many teachers of 
chemistry will w'tdwme the guidance which a book 
by .so wcdl-kiiown a worker and so exjierienced a 
teacher in this field affords. Mr. Hatscliek has done 
his work well, and although his laboratory guide 
will doubtless undergo a pro«‘ss of evolution as 
ex|>erien<‘e extends, all teachers will lie grateful for 
the h('lp w hi( h tlH*y w ill derive from the pioneer 
work Ix'foro n^. 

AlKX \M)KH Eindla'i . 


RUBLICATIONS RECEIVED. 


Puivcii'f-Fs OF Metalloorafhy. By R. S. Wiluamb. 
l*p. 158, with 75 figures, (New York: McGraw- 
Hill Book Coin^Kiny; London: Hill Publishing 
Company, JJd. 1920.) Price 12a. 

Cement. By B. Bi.ount, assisted by W. H, Wood- 
cock and H. .1. Gillktt. (Monographs on In- 
dudriid Chemistry, edited by Sir E. Thorpe.) 
Pp. 281. {London: Jjjngmons, Green and Co. 
1920.) Price ]Hs. 

A Teht-Book of Inokcanic Chemisthy. Vol, IX., 
Part Cohalt, Nickel ayd the Elements of the 
Platinum Group. By Dr. J. N. Friend. 
Pp. xvii. }307. (London: (.'holies Griffin and 
Co. 1920.) Cnee I8.s\ 

H.v.vmiooK of (V)mmerciae Imou.mation for India. 

By C. \V. E. C’oTToN. Pp. 38,3. (Calcutta: 
, Siipeiinfendent Government Printing, India. 

1919. ) 

The Chemical Intjustrier of Cf.rman Rhineland. 
.1 Sninmory of the Iteporl of the British Chemi- 
eal Mission on Chemical Factories in the 
(hen pied Area of Germany. Pp. (London ; 
Association of British Chemical Manufacturers. 

1920. ) 

The Development of the .Vtomto Theory. By 
.A. N. Meldrum, Pp. 13. (Oxford University 
Press, 1920.) Price la. Gd. 

•.MlNIBTFRlO DA AgRICULTURA, INDUBTRIA K CoMHBR- 
CfO, Sebvico Geologico f Minbralooioo do 
Brabil. Begioes Carboniferas dos Estados da 
Sul. By E. P. DE Oliveira. (Bio de Janeiro: 
Imprensa Nacional. 1918.) ■ 
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NITROGEN FIXATION-A "KEY»» 
INDUSTRY. 


I* is at last possible to state authoritatively that 
the fixation of atmospheric nitrogen is about to be 
undertaken in earnest, under such conditions and 
auspices os will ensure its immediate and vigorous 
prosecution on a scale commensurate with its 
supreme importance for the safety of the country in 
war and its prosperity in peace. 

A syndicate comprising Messrs. Brunner, Mond 
and Co., Ltd., and Explosives Trades, Ltd., has 
purchased the extensive site at Billingham-on-Tees, 
in the county of Durham, acquired by the Govern- 
ment during the war for the purpose of building 
thereon a nitrogen fixation factory. Nothing was, 
however, accomplished on the site itself beyond the 
erection of one or two stores and the laying out of a 
road, but a considerable quantity of material was 
ordered, and all of it that can bo utilised has been 
taken over by the Syndicate.* Meanwhile, to save 
time, a special staff of engineers and chemists has 
been engaged for some months in designing the 
details and general arrangements of the proposed 
plant and in working out the many difficult prob- 
lems inherent in the process. • 

Of the .several fixation rnethod.s now known the 
Syndicate has selected that which consists essen- 
tial ly in the manufacture of ammonia ])y the com- 
bination of nitrogen and hydrogen at a high tem- 
I^rature under pressure. The ammonia thus 
formed will be converted to the extent required into 
nitric acid and (or) nitrates. The process de- 
veloped so Ruccessfnlly in Germany shortly ibef ore 
The war i.s based upon the same principle; without 
it the Gormans could not have supplied themselves 
with explosives, and, indeed, would never have 
dared to (lc<‘lare war. 

^fossrs, Brunner, Mond and Co. were requested 
by the Government to iindertaico the formation of a 
syndicate for the fix.'itiori of atmospheric nitrogen 
.IS a result of observations of the firm’s capabilities, 
initiative, and methods, which the High Hitplo.sives 
Department, under Lord Moulton, had arnpio 
opportunities of making during t.h< war. For- 
tunately for the country, Lord IMoulton realised at 
a very early stage that wo could only supply our- 
.sclvos with sufficient high exf^losives by adopting 
ammoi .um nitrate as their chief constituent, and 
so fully V' his foresight justified that during most 
of the war the quantity of ammonium nitrate used 
for the pnrpo.se was considerably more than one- 
half of the total weight of high explosives made. 
Ihe manufacture of ammonium nitraEo had, how- 
ever, to bo built up from the beginning, os the 
output previous to the war was exceedingly small, 
and the method used^quite inapplicable during hos- 
tilities. Messrs. Brunner, Mond and Co. under- 
took the ta.sk, and devised several entirely new 
inothods, as well as special plant and apparatus for 
the immenso output required, amounting to hun- 
dreds of tons per day ; but it wa^ all made from, im- 
ported nitrate. 

The /excellent report of the Nitrogen Products’ 
U^mmittee demonstrates very clearly the very great 
danger to»whieh we are exposed so long as wo are 
dependent upon a foreign and far-di.stant country 
tor our power to manufacture explosives in appre- 
ciable quantity, as we -uist be until the atmospheric 
nitrogen fixation industry is established in Eng- 
land. Nitric acid enters into the composition of 
neyly all the explosives used in modern warfare, 
and some form of fixed nitrogen ” is required fo^ 
their manufacture. This acid together with am- 
raw materials. 'Rie normdt 
A" country is quite in- 
fiumcient to supply the enormous demand for ex- 


, plosives in modern warfare; moreover, it is (as 
I anjmonium 8ulphatc)«by far tue most important fer- 
tifiser W'o produco,*{ind to the extent to which it is 
used for explosives itiis diverted from agriculture 
just at the time when it is imperative to increase 
; the home-grown food supply to the utmost extent. 

Hence wo are thrown back upon “ nitrates,” which 
; mean ill practic^e the natural Ueposits of nitrate of 
soda in Chilo. By tko most strenuous exertions we 
succeeded in importing sufficient nitrate from Chile 
throughout the war; otherwise wc could not have 
rontiiiued tho struggle. ff for any reason the 
r Chilean nitrate supply had lioen cut off, either by 
the action of tho Chilean Go\iernment, or because 
wo could not piovido or protect the ships carrying 
! it to our shores, our position would have oeeri 
dcisperate. 

So far as the importation of nitrates is concerned 
i that was precisely the plight of Germany. Our 
i blockade stopped all imports, and the stocks of 
nitrate in the country were soon cxhau.stcd. llio 
; Germans had, however, developed tho fixation of 
nitrogen from tho air to such an extent before the 
' war that it was a comparatively simple matter for 
i them to increase tho output during tho war, and 
thus make themselves independent of outside 
sources of .supply. 

The overwhelming ncf^es.sity for establishing 
nitrogen fixation within our own borders is proved 
bey'ond all question. Until that is done w© shall re- 
; main in a position of tho greatest insecurity. 

In tho ca.so of a material not required in peace, 
hut consumed in enormous quantities during war, 
it is always a very difficult and precarious mqtter 
to make .suitable and efficient provision beforehand 
for its production in an emergency. Unu.sed plant* 
pori.sho.s or Womes obsolete, and workers skilled in 
tin? art are lacking. This ronsideration does not 
apply to nitrogen fixjition, bocau.se its products, 
anunonia compoirnds and nilraU's, are indispcnsSblo 
I in times of peace as fertiliwrs for agriculture. 

, Hence it '••an be worked continuously and on an 
economic birsls, and should eventually enable 
j u.s to dispense with the large importations of 
; nitrate of soda at present required for agricultural 
i purposes, a position which Germany has already 
i attained. 

j There arc special provisions in tho Treaty of 
I Peace applicable to matters affecting the security of 
: tho country, and of these nitrogen fixation ranks 
; second to non© in vital importance. 


CHEMICAL WARFARE.* 

I One of llio most striking contrasts between the 
i lato war and those which preceded it is the rapid 
i development of scientific and mechanical methods 
of warfare, which resulted from the concentration 
! of most of the .scientists and engineers of the world 
; on war problems. Of the Ucw developments none 
j was more far reaching in its effecte on land than 
j the introduction of gas and smoko, and on the sea 
smoke played an important part in naval tactics. 

Gas w.is employed during the war in two ways, in 
cylinders and in projectiles, and both of these 
mottioda were introfluwd by the Germans almost 
simultancou.sly in April, 1915. The reasons given 
1 for intrtxluoing gas into warfare were: — (1) the 
• hicked anfficient supplies of high explosives, 

' • u found that preliminary bombardments 

j with H.E. and shrapnel failed to guarantee the 
I succ^ of an infantry attack; but there is little 
doubt that the surprise effect of a use of a lethal gas 

' wd by Brinadler^enJ H. Hartley before 

SMtioD B (Chemistry) of tho British Association for tho 
i Aavsnoement of Sclenoe. 

a2 
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contrary to the llague Convention formed another 
and inona powerful reason. , 

V»e of aoud gas . — The first hj^inder attack was 
made by means of chlorine on April 22, 1915, against 
the French on a frontage of about four miles in the 
north of the Ypres salient. It was a great oppor- 
tunity for a decisive strok^ but the Cernians failed 
to take advantage of it. The quantity of gas used 
was too small to make it effective to a groat dis- 
tance, the front of discharge was comparatively 
short, and the (iermans failed to (ixploit the partial 
success they gained. Jn December, 1915, a more 
formidable attack was made to tlie N.K. of the 
Ypres salient with a mixture of phosgene and 
chlorine, and a mucif higher conc^ent ration of gas 
was obtained. However, our troops vf'ere adequately 
proU‘ct(Hl, and only those who were surprised or 
who failed to adjust their respirators properly be- 
came casualties. Five similar cloud attacks took 
place in 1916, each consisting of a short discharge of 
a very high concsuitration, so as to obtain the iiiaxi- 
inurn effect of suiprise. No .serious attempt was 
made to follow up any of the^e later discharges with 
an infantry attack. The last German cloud attack 
on the British front was on August B, 1916. 

Imrncdiattdy after the first u.se of gas in April, 
1915, steps were taken for effective reprisals on 
our part. Special Companies R.E. were formed which 
consisted largely of chemists who were specially en- 
li8t<‘d as corporals for this purpo.se. Afk‘r seven 
weeks’ training in France tliey carried out our first 
gas attack with cldorine cylinders at Ijoos on Sep- 
tember 25, 1915. By the end of the war the Special 
Brigade K.F. had carried out 768 gas operations in 
which 5,700 tons of gas was liberated. Twenty-five 
{)or cent, of the.so oj)eratioris were cloud di.scharges, 
the remainder Ixung trench mortar or projector 
attacks. In addition, the units of the Brigade were 
frequently employed in prcRlrcing .smoko cloud.'^, 
W'hith played an important part ;?• infantry attacks. 
Abundant evidence exi.sts both in captured docu- 
ments and in prisoner.s’ statements of the heavy 
cajsiialtios and loss of morale which the enemy 
suffered as a result of the operations of this 
Brigade, and tln-ir entorpri.se and gallantry were re- 
peatedly mentioned in dospatclu's by the Oom- 
mander-in-Chief. 

Vse of gas projectiles . — As tin; wind was n.sually 
unfavourable for the German u.se of cloud gas, their 
efforts were mainly directed to the development of 
the gas shell. Employed in this way gas is a much 
more flexible weapon than in cylinders, as its use is 
far more independent of atmospheric conditions and 
a much wider range of substances can be used, with 
properties suited to different tactical purpo.ses. Cer- 
tain little-known organic compounds were scdected 
as l)(>ing most suitable, and thanks to the technical 
rosource.s of the (icrnian dye industry, a monthiv 
output was soon obt.'iimxi amouutiiig to several 
hunSred tons of organic derivatives, which priot 
to the war had only bien prepared in .small (piaii- 
tities in the laboratory. 

The ga.s shells first umcI by the enemy on the 
British front contaimTl erude bromiuatc'd xylene 
or brominated aliphatic ketones, both useful as 
lachrymatories hut without toxic value. In 1916 
the toxic chlorniethyl ehlorofomate was us<^d 
.again, St ns in large quantities during the battle 
of the Somme. Later this was replaced by tri- 
chlormethyl cbloroformate ; a similar li(|uid, which 
was used until the end of the war, was the W'cll- 
known Green Crass shell filling. Tlie usi^ of pho.s- 
gene in trench mortar bombs also began in 1916. 
Jn April, 1917, during the Arras battle, a variant 
of the Green Cro.s.s filling appeared co;itaining 59 
per cent of chloropicrin, a lachrymator with 
asphyxiant properties against which the use of the 
box respirator was found to be quite effective. 

in July, 1917, Yellow Cros.s and Blue Cross gas 
shells (so named after their markings) were intro- 


! diioed, each of which had novel properties. Yellow 
Cross shell contained “ Mustard Gas,** which proved 
a most effective battle gas. Owing to its slight smell 
k is not easily detected, and, although it produces 
no immediate sensations of discomfort, exposure to 
a very low concentration is sufficient to put a man 
out of .action owing to the effects of gas on the 
eye.s and the lungs; .serious blisters are produced 
either by splashes of the liquid or contact with any 
objects contaminated with it. Ulue Cross shell con- 
tainid bottles of diphenylchlorarsine, which when 
finely divided causes sneezing, irritation of the no.se 
and ' throat, nausea and intense pain ; this shell 
failed almost entirely to acliicve its object, and in 
1918 diphenyleyanoarsine was substituted for it, but 
without any noticeable change in efficiency. It is 
probable that favourable re.sults Inul been obUined 
with these substances in the labt^raioiy, which could 
not be reprwlueed under field conditions. The 
failure of the Blue Cro.ss shell, many millions of 
which were fired, is a striking proof of the necessity 
of having an experimental station at which 
thorough field trials oV any new developments can 
bo carried out before these are put into service use. 

Two other substancc.s were used in large quanti- 
ties by the enemy, plienylcarbylaniine chloride, a 
strong lachrymator, first used in September, 1917, 
ami (licliloretiiyl arsine, first used early in 19X8, 
w bicli caused irritation of the none and throat, head- 
ache, and temporary lo.ss of feeling in the extremi- 
ties. 

Thus by trte beginning of 1918 r/ie Germans had a 
numbcT of different gas shells w hich could bo divided 
into two main elasst's from the point of view of their 
tactical employment: — (a) Tho.se rontaining liquids 
sueli at dichlorethyl sulphide which persist for long 
periods in the soil and could therefore only bo uscal 
on ground wliich it was not intendc'd to attack or 
occupy; (h) tho.se containing relatively volatile 
li(|ni(ls sucli a.s t j ichlurnietbyl cbloroformato or 
ethyl dichlorarsine, or solids sueh as diphen;,!- 
clilorarsine, which could bo used immediately before 
an attack. 

In bis preparation for the oflensivo of March, 
1918, thei enemy rel i(Hl to a considerable extent on 
tin' use of gas projectiles,* which had never been 
u.sed l)eforo in such large numbers. Nitiety per cent, 
of the ammunition allotted for some purposc^s con- 
tained ga.s, and it was <‘stimate.d that .several million 
round.s of gas shell Hiere fired on March 21. From 
that date until the end of the war a large propor- 
tion of gas shells was n.s('(l l)y the enemy in all offen- 
sive and defensive operations. 

Ga.s shells and trench mortar bombs containing 
lachrymators were first used by the British during 
tlie battle of the Soiinne, but it was nob until the 
battle of Arra.s in April, 1917. that our siipplie.s of 
gas .'^Ik'II were sufficient to make them effective. 
From this date large quantities both of lachry- 
tnatory ami ot lethal shell wore used with ever- 
incre.asing success, .as was shown by numerous cap- 
tured documents and by pri.soners’ statements. 

“ Must.ard Gas ” was first used by n.s in Septem- 
Iht, 1918, in the successful attack on the Hinden- 
berg line. The French had ns('(l it thr<'C months 
earlier, and the results obtaitnal showed that the 
enemy w'as taken completely by surpri.so and suf- 
fered heavy ca.sualties. Apparently the Germans 
bad not thought it possible that the technical 
resources of the Allies wouhl be capable of produc- 
ing this subst.ance in large quantities in so short a 
time, and their first idea w’as that tlie French had 
filled shells with liquid taken from their “blinds.” 
Examination in the laboratory showfxl that it had 
h&en made by a new method, and at the date of the 
armistice they were considering the poasibility of 
adopting the Allies’ method of manufacture. 

In Ockber, 1916, the “ Livens Projector,” a new 
type of trench mortar for firing gaa bombs, invented 
by Major W. H. Livens, was ue^ for the first time, 
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and in 1917 it developed into one of the deadliest 
weapons of trench warfare. By means of the “ pro- 
jector ” large numbers of bombs containing 60 per^ 
cent, of their weight of gas could bo fir^ simultane- 
ously on to knportant targets, producing very high 
concentrations of gas without any warning beyond 
the lla.sli and noise of the discharge and the burst- 
ing of the bombs. 

Offensive Research. — The foregoing sketch of the 
development of gas warfare gives some indication 
of the urgency and importance of the problems with 
which Briti.sh chemists were confronted in 1916. 
Their solution on the offensive side required a ; 
leseareh organisation for studying the toxic pro- j 
perth^s of known substances and for producing new ; 
ones that wore likely to be more effective, for de- i 
vising means for their employment and for testing | 
their value under field conditions, and for working I 
out methods of production on a large scale. I 

Offensive research was carried out originally 
under the advice of the Scientific Advisory Com- ; 
niittcc and later of the Cherhical Advisory Com- 
mittee of the Ministry of Munitions, while defensive ! 
research was done in the Anti-Gas Department of ! 
the War Office. This separation of offensive and - 
defensive research was unfortunate, as many of the 
problems were common to both soetions. In ' 
October, 1917, the two organisations were united in i 
the Chemical Warfare Department of the Ministry ' 
of Munitions. The department was expanded > 
rapidly to meet the increasing demands on it, 
and at the date of the armistice it employed 189 
research chemists, in addition to a large number i 
of chemists who were giving part of their time to 
chemical warfare problems. • 

Laboratory researches on the offensive side were ! 
carried out mainly in tho Universities, and we owe i 
much to tho professors and their assistants for their I 
patriotic devotion to work which was never pleasant 
and fisually involved considerable risks. I 

Tho manufacturing situation *vas difficult owing 
to tlio lack of suitahle plant and of technical ‘ 
rcfiources. In April, 1916, there was only one plant 
in the country producing liquid chlorine, \wth an 
output of seven tons a wct!k. But the energy of tho 
manufacturers enahlcnl our first giis attack to bo 
made in September, 1915, and by Deccnitier 31, 860 
tons of gas had }»eon semt to France. Subsequently 
the production increased contiii\*ously, the output ' 
of gas in 'ach year being: — 1915, 860 tons; 1916, ■ 
5150 tons, '917, 18,500 tons; 1918 (Lm months), 
15,500 tons. 

Ucffnsive research . — The defensive problems of 
gas warfare W(>rc of even greater importance than 
the olfcnsive, for, although the nation Trhieh ha.s 
the better gas possesses an advantage over its 
opponent, it is not necessarily overwhelming. While 
if troops arc e(iuipi>ed •vith a respirator that fails 
to give i)rotx.'ction in a gas attack, the situation of , 
April, 1915, is repcattHl and offers an opportunity 
that might easily be made decisive. It is hard 
therefore to ov€r-estimat<3 the value of the work ^ 
of the Anti-Gas Department. Fifty-five million 
resi)iralors were produced by tho department, and 
of ill ese iw)i(>t.<>cn millions weic box re.spirators, 
Spe(‘(l is e>ssential in gas warfare either to 
avoicl or to •efi'eet surprise, and it is fortunate : 
that, so tur as defensive appliances were con- 
cerned, resea reli, design, inspection, and manu- 
facture w<M^ nil under one department. The 
respirator sent to France within a few days ; 
of the first gas attack (a wad of cotton w'ool 
^hich was to l)o dipper! in a solution of sodium | 
ffiiosnlphate and sodium carbonate) gave protection I 
or a few minutes against concentrations of chlorine j 
f the order of 1 part in 10,000 parte of air. The | • 
atest type of box respirator, adopted in August, 
917, and called the “ N.C. Container,” when now 
ro^cte its wearer for u{) wards of half-an-hour 
gainst 1 part of phasgone in 100 parts of air. 
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TANK WAGON AND STORAGE 
• TANK CHARTS. 


E. G. WHEELER. 

The usual construction of storage tanks is that 
i of a cylindrical body with “ dished ” ends, and the 
i general plan at present in us© for the determination 
; of the liquid oontainid at any given depth is either 
j to calibrate each tank with known volumes of liquid 
: at the observed depth or to read from tables com- 
i piled for cylindrical tanks with flat ends; the former 
i involves considerable labour, and probable in- 
j accuracy, whil.st the latter makes no allowance for 
! tho “dished ” Ads. By means of these charts it 
; i.s possible, after effecting three simple movements 
on the diagram, to read off the required gallon age 
‘ ace\irately and directly; calculation of any kind is 
thus completely obviated. 

The charts have been constructed for the deter- 
mination of the volumes of liquid contained in a 
storage tank, from the oh.servation of the depth of 
liquid and tho internal dimensions of tho tank. 

Tho internal dimensions of tho tank have been 
specified thus (see fig. 1) : — 

Cylindrical length (AB) = li. 

Overall length (CD) = ],. 

Diameter ( K F) d* 

Deplli of liquid (GFI) h. 



The formula for calculating the volume of liquid 
in a storage tank at any given depth is obtained 
thus ; — 

Tlie volume of the cylindrical portion of tho tank 
for a depth of liquid h i.s ; — 

. . C2\/h(d-h)') 

d*li8in-l,| -'j li(d-2h)y/h(d-h) 


Tho volume of tho end section.^ of the tank is 
obtained by tho application of tho integral ealcul|^ 
to a horizontal section of thickne.ss dz at a distance 
z below tho axis of tho tank (see fig. 2). 

The volume of liquid (V) in a storage tank at a 
depth h is thus found to bo: — 

v=.r(i..i„d,h,)= ^ A - 


_li(d-,2h)Vh(d-h) |d>-(l,-l,)*}fd-2h)^L(d-h) 
2 '■ 6 (1,-1,) 

^ 192 (l,-l,)» 

r 2v/h(d-h){d«-l-(l, -!,)») 1 

IdV {d‘- (1, i 1,) V + 10'(1. -li)‘h (d - h) J 


192 (1,-1,)* 




a3 
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The use of of a parameter for showing the change 
of a function containing two* variables has be|n 
developed by the author for the graphical represen- 
tation by rectangular co-ordinates in one piano 
of a function containing any number of variables. 

The method has been applied to the variation of 
the stem correction of a thermometer, a function 
which contains thr^ variables — the first unexposed 
reading, the auxiliary tempcr?lture, and the tem- 
perature of the bulb. (See Wheeler, J.S.C.I., 35, 
23, 1198—1200.) 



The application Lo the case of four variables is 
exemplified in the determination of the cubical con- 
tents of a tank with the dimensions 1,, 1,, d, at any 
depth of liquid h. 

The general case of the development of the func- 
tion 

V = F(i„ l„d, h,) 

for the plotting of the curves is as follows:—* 

Give suitable numerical values to cl and h 

Then V=:F (!„ 1„). 

Plot parameters of V, with 1, and 1, as rectangular 
co-ordinates. 

Set out d on the axis of 1, so that the scales have 
the relation d = ml 3 -t-n 

Then V,- F ^ 1,. | 

Plot parameters of V, with 1, and d as rectangular 
co-ordinates. 


i Set out h on the axis of so that the scales have 
I the relation h~m, Ij+n^. 

I ' 

t Plot parameters of Vj with 1, and h as rectangular 
j co-ordinatofl. 

Tho expressions obtained for the parameters of 
‘ V,, V,. jmd V, become increasingly complicated, 
! while the plotting of these parameters has involved 
j the solution of some thousands of cubic equations, 

' in connexion with which I have to acknowledge my 
i indebtedness to Dr. G. N. Watson, professor of 
I mathematics in the University of Birmingham, who 
has carried out, practically in toto, the substitution 
of numerical values and the solution of the resulting 
' equations. 

By reforeiioe to fig. 3 — a reduced section of one 
of the charts — the method of use can be readily 
observed. A given storage tank has the dimen- 
sions : — 

1, = 25' 4", 13--27' 10", d-8' 3-5", 
and wavS found to contain 6' 67" of liquid. 

Find the point of intersection of the ordinate of 
1,=25' 4" and the abscissa of 13 = 27' 10" (A), then 
move parallel to the short dash lines to the junction 
with the aWacissa of d=8' 3'6" (B)^ then move 
parallel to the long dash lines to the junction with 
the abscissa of h = 6' 6 7" (C), when the gallonage 
content can bo road off from the continuous lines — 
7500 galloiis. 

Every long dash line represent-s a storage tank of 
particular dimensions, so that it is easily possiblo 
to mark or to draw in position the line correspond- 
ing tc. each tank in use and then, for any particular 
tank, to start from the corresponding long dash 
line and read olf tho gallonage content at the ob- 
served depth of liquid— c.f?., the tank specified in 
the example is represented by tho long dash line EF. 
j It is assumed in all cases that the tank occupies a 
horizontal position.* 

An auxiliary graph has been prepared for uw 
when the overall length of the tank has l)een spcci- 
lied thiis (sfH) fig. 4) : — 



Fig, 4. 

j From the valine of (1,-1,) and d tho corresponding 
' value of (Ij-lj) is read from tho parameter of the 
I graph; by adding to this the value qf 1,, 1. is 
i obtained and the point corresponding to 1, and I, is 
I then found on the maingraph. 

I The charts will bo specially useful in obtaining a 
' check on the contents of a travelling tank as deter- 
mined by the weighbridge reading and the observed 
specific gravity of the liquid, 

A smaller “ water chart ” gives an accurate cor- 
rection for the residual water which often collects 
at the bottom of a tank. 

The charts can also be used to find: — (a) iho 
depth of liquid that will be equivalent to a given 
gallonage in a particular tank ; (b) the dimensions 
of a tank that is required to contain a given gallon- 
age. 
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It is claimed that th<38e charts combine simplicity 
in use, .accuracy of reading and variations of t{ie 
dimensions and shape, in a wa^ ^hich hitherto has 
not been available. The formula developed in the 
article “ Formula for Coifbents of Cylindrical 
, Tanks with Spherical Ends ” (J. Ind. Eng. Chem., 
6, June, 1914, p. 617) is only an approximation, 
and its use involves censiderable calculation. Most 
other attempts to obtain a method for rapidly 
determining the contents of storage tanks are con- 
fined to the particular case of a tank in which the 
radius of the bumped head is oipiul to the diameter 
of the tank; notably “The Cauging of Storage 
Tanks — Method of accurately and rapidly determin- 
ing the Volume Contl-nt of Material in Horizontal 
Cylindrical Tanks,” by K. 13. Ho weh (J. Ind. Eng. 
Chem., 8, May, 1916, p. 430), and “ The Gauging of 
Storage Tanks,” by 11. L. Ogden {ibid,, 8, Jan., 
1916, p. 58h 

A complete set of charts measuring 
mounted on linen and varnished, can bo obtained 
from A. W. Deerir^, Chartered Secretary, Suffolk 
House. Laurence Pountnoy Hill, E.C. 4, for the 
sum of £5 5s., post free. 


NEWS FROM THE SECTIONS. 


CHEMICAL ENGINEERING GROUP. 

The first annual meeting and dinner were hold 
at the Waldorf Hotel, London, on April 15. Mr. 
J. A- Reavell, the chairman-elect of the Group, pre- 
sided at the former, in the absence of Prof. J. W. 
Hinchley. The hon. treasurer’s report shows a 
balance of £20, after allocating £200 towards the 
cost of printing the “ Transactions ” of the Group. 
The. membership niiinliers 310. The hon. secre- 
tary’s report states inter alia that the work of the 
Data Sheet Sub-Committee has been retarded 
through the illness of Prof. Hinchley. The follow- 
ing have been elected to the Committee : Dr. W. R. 
Ormandy, Mo.ssrs. E. Hill, H. F. V. Little, and Mr. 
J. H. West, who was elected during the year. 

Dr. E. F. Armstrong presided at the dinner, and 
among the guests were Mr. John Gray, Mr. W. J. U. 
Woolcock, Eng. Vice-Admiral Sir George Goodwin, 
Prof. F. G. Donnan, and Mr. W. Macnab. Dr. 
Ormandy, in proposing the toast of the parent 
society, spoke of the unanimous desire of the Group 
to work in the fullest harmony with the Society; 
and Mr. Gray, in hi.s reply, assured the Group that 
the Council would assist it in every way possible. 
In common with many other societies, the Society 
of Chemical Industry was passing through difficult 
times in the matter of finance, and the Council was 
considering the question of raising the annual sub- 
scription. He was sure that all the members would 
willingly bear any additional burden of this kind in 
order that the activities of the Society and the 
efficiency of its Journal .slioiild not bo restricted. 

Mr. Woolcock proposed the health of the Group 
and expressed the hope that through its agency a 
body of men would ariser who would do even more i 
for Great Britain than the chemical engineers of 
Germany had succjeeded in during for their country. 
Mr. Reavell, replying to the toast, said that ithe 
Group had already done valuable work in bringing , 
manufacturers together, and ho looked forward to ; 
the good it would do in securing the provision of , 
adequate plant and apparatus for instructional pur- 
poses in educational institutions. i 

Dr. Armstrong, in proposing ” Our Guests,” re- 
ferred to the spirit of unrest which had affected our ; 
young chemists in common with other sections of | 
the community. Such unrest, if of a constructive I 
nature, was entirely good, and if wisely directed j 
would give British chemists and British chemistry j 


a far higher place in the activities of the State. As 
I a result of the great part played by chemistry in the 
i war, the chemical departments in our colleges were 
I |[>ecoming overcrowd!^; this would inevitably lead 
to very severe competition for appointments in 
chemical industry, and only the fully trained wevRd 
' have any chance of success. The toast was replied 
' to by Sir G. Goodwin and Prof. F. G. Donnan. The 
I latter welcomed heartily the formation of the 
I Group, .spoke of the great value the projected “ data 
sh^K'ts ” would have for the student, and urged the 
: need for introducing a practical atmosphere into 
1 the college workshops. 

MAX( HKSTKH. 

The annual giMieral im'etiug was held at the 
Grand Hotel on April 9. The report, which was 
read by Mr. Guy Radcliffe, tlie hon. secretary, bears 
witness to the excellent w'ork being done by this 
sixtion. The innovation of issuing in September 
a provisional programme for the whole of the ses- 
sion has b(‘en found of great convcmience. 

The Chairman's addre.ss on the Rhineland chemi- 
cal works attracted considerable attention in the 
technical and general press, and was printed in 
rjrfevso in the Tieview (1918, 408 R., 427r.), and 
most of the ot4ier papers pre.sented found a place in 
the Transi tions. In all, 10 ordinary meetings were 
arranged, 14 communications read, and 2 demon- 
strations given. The attendanco was invariably 
largo, exceeding well over 70 on the average. The 
annual dinner held in January, the presentation to 
Mr. L. E. Vlies, and the issue of a new edition of 
the “ Handbook ” of the section are briefly referred 
to, an.l also the success of inviting members of 
kindred societies to attend the sectional meetings. 
The membership is now approximately 63.'>. 

Eight candidates wi're nominated for tlie live 
vacancies on the committi'c, and the ballot resulted 
in the election of the following:- Prof. A. Lap- 
worth, Messrs. W. H. Tlimtley, P. Gaunt, T. Horner, 
and T. R. Wollaston, who take the place of the re- 
tiring members: — Prof. A. Lapworth, Messrs. W. 
Andrews,tjW. B. Hart, S. E. Moiling, and J. D. 
Paton. 

A paper was read by Mr. B. A. Oldham ou 
“Carbon Dioxide Recorders and their Application 
in Boiler Efficiency Control.” The author dealt 
with the urgent nerd of (on trolling combustion, 
and emphasised the superiority of the methods 
based upon the determination of the carbon dioxide 
content of flue ga.ses. He selec'ted four instruments 
which could Im recommended, and explained the 
principle's upon which they work. The condemnation 
of many recorders in the past has been due, he 
statin], to tlie fault of the manufacturer in relyin:; 
too much upon the clearness of the printed in- 
structions instead of making a'-point of sending ex- 
jmrienced men to supervise. On the otlier hanil, 
credit must lie given to the makers for valuable 
research and for teaching hundreds of coni con- 
sumers how to save. 

• LONDON. 

Tliree jnipers Avere read and discussed at the 
meeting held on April 12, at Burlington House, 
Mr. Julian L. Baker presiding. The first; entitled 
“ The Fertilising Value of Sewage Sludges,” by 
Dr. W. FI. Brenchley and Mr. E. H. Richitrds. was 
read by the latter. 

The trials made liy the Royal Commission on 
Sludge Disposal some 12 years ago indicated that 
the manurial value of sewage sludge is low. Since 
then, however, activalexl and slate-bed sludges have 
become available, and in the present paper the 
authors communicate the results of pot experiments 
made with these materials. The growth of barley 
in soil treated with 1 unit of sodium nitrate, with 
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1 and 6 units of activated sludge and with ^ and 1 
unit of slate-bed sludge, showed the following per- 
centage increases in the weight of the crop raised 
over that of the control sample: — 51, 66, 92, 22, 32. 
Afi^r the barley had been cropped, mustard was 
sown in the soil loft behind in the pots, and excellent 
results were so obtained, notably in the case of the 
heavier dressing with activated sludge, the increase 
here being 940 per cent, above that of the control 
sample. Thus tliis material may be of considerable 
utility, particularly from the standpoint of re- 
sidual value; but the removal of the high water 
content (98 per cent.) presents difficulties which 
have not yet been overcome. In the en.suing dis- 
cussion Dr. Rideal commented upon the high values 
shown in the authors’ analyses for the potash and 
pliosphorus in the sludges, and suggested that 
these two elements might have contributed largely 
to the results obtained. 

The second p.aper, on “A New Test for Incorpora- 
tion," by Dr. E. P. Perman, was read by Dr. T. 
M. Lowry. When two or more solid substances have 
to be intimately mixed by grinding, it is often 
convenient to control by analysis the efficiency of 
iho mixing. Such analyses, when made upon a 
sample of ordinary size, may cease to show any 
irregularity in iho distribution of tho» constituents, 
which, however, may yet be apparent to the naked 
eye. Tile method proposed by the author in such 
eases is to reduce very greatly the size of the sample 
analysed, so that if ,n sufficiently smalt portion of 
the mixture he taken any irregularity will at onco 
Ix^como manifest. In the case described, viz., a 
mixture of TNT and ammonium nitrate, it ivas 
found possible to obtain the desired evidence of 
efficient incorporation by working on as small a 
sample as 1 mg., the nitrate component being esti- 
mated as ammonia by “ ne.sslerising ’’ in a Dubose 
colorimeter. A series of analyses of pure ammonium 
iiilrate was made, and the factor of error found to 
bo 0'6 per rout. One mg. samples of the mixture 
Merc analysed after grinding for 1, 2, 3, 4, and 5 
minutes, and ^'orrespondiiig to tho.se tiin(‘s the av<ir- 
age deviations were found to be 6*1, 3 ‘2« 2'0, M 
and 00 per c<>nt. respectively, thus showing that 
after five minutes the mixture had reached the 
limit of iru'orporation detectcable by tiie method. 

in the last paper, “ Experiments on Decrepita- 
tion,’’ by Dr, T. M. JiOtviy and ^Tr, L. P, Mcllatton, 
rend In the former, some further experiments on 
the. decii'j itation of barytes M’ore described (cf. J., 
1919, 4r);ii{.). It was found tliat the dimensions 
of the i).artieles obtained by <lecrepiiation varied 
mor(i or less directly with the amount of moisture 
present in tlie erystals. Careful scrPeniiig of a 
smiiple of this mineral had restiUcd m the isolation 
of a few small, clear crystals which did not de- 
crepitate, indicating (that decrepitation was not an 
invariable characteristic of this mineral. Experi- 
inents with rock salt also tended to show that the 
size of the fragments obtainable on heating IVas .i 
function of the original moisture content. 


MEETINGS OF OTHER SOCIETIES. 


.THE ROYAL iNSTITUTION. 

Two lectures were delivered by Sir John Cadinan 
during March, one on " The Miner’s Safety Lamp," 
and the other on “ Petroleum and the War." In 
the former he traced the history of the lamp from 
Davy down to the modern improved types of Pat- 
ti.son, Hailwood, Marsoiit, and Mueselcr, and, as* 
an indication of the value of this type of lamp, he 
mentioned that 760,000 are now in use in this ; 
country alone. An interesting point brought out i 
was that Davy had laid down that the gauze mantle | 


d^d not need to have more than 625 apertures to the 
square inch, and that the ordinary commercial 
gauze has 784 Apertures (the official standard) ^ 
which causes an uiUKcessary loss of illuminating 
power. 

In his second lecture Sir J. Cadman spoke of the 
enormously increased demant^ for petroleum during 
the war. At the iK'ginning of 1917 our require- 
ments amounted to*3i million tons per annum, or 
about twice that of the pre-war |x^riod, and by the 
end of 1918 to nearly millions. It w'as in 1917 
that onr stocks of oil liegan to be dangerously de- 
plot.ed, and the Government instituted a special 
department to take charge petroleum affairs. 
The danger \va« overcome by (1) utili.sing tank ton- 
nage with greater efficiency, (2) increasing tonnage 
by utilising the double bottoms of steamers for oil 
carrying, (3) economising in every direction, and (4) 
stimulating and increasing homo sources of supply. 
The difficulties oncountored were not merely 
domestic ono.s, for among the Allies there was great 
lack of co-ordination and co-operation, and it re- 
quired the .setting up of an Inter-Allied Petroleum 
Council, with a small executive committee, to bring 
about the desired improvements. So successful were 
the efforts of this body and of the special com- 
missions sent to the United States and France that 
arrangements were completed for the handling of 
oil at the rate of 12 million ton.s per annum — two- 
thirds of which would have been absorbed by Great 
Britain--in the spring of 1919, Among the efforts 
made in this country to further the prmluc^ion of 
oil fuel were the establishment of the Alcohol Motor 
Fuel Committee and the sncc(\ssful production of 
( rude oil from (annel coal on a commercial scale, 
whicjh during nine months amounted to 5585 tons* 
of oil from 45,527 tons of coal — an average of 30*67 
galls, per ton. At the time of tho armistice 
arrangements were well ndvanco<l to provide for a 
much greater output. The use of tar oils as fuefoil 
Mas also considerably developed; from a negligible 
quantity before the war tlu^ output was increased 
to 21,000 tons a month in 1917 and over 43,000 tons 
a month in 1918. 

Referring to the drilling operations in Derby- 
shire, Staffordshire, and the Midlothian district, 
tho lecturer stated that tlio flow of oil at Ilardstoft 
(this J., 1919, 201 k) had been continuous to date at 
the rate of about ono ton a day, and although, 
owing to variou.s cause.s, none of the other borings 
had reached tin* stage at which evidence cither 
negativ'c or positive was available, there did not 
appear much reason to doubt that oil in commercial 
quantities would eventually be forthcoming, though 
it would take years to develop fully. 

The pn'sent shortage of oil should cease when 
conditions become normal. One cannot, however, 
overlook the fact that the United States, which 
now provides 66 per cent, of the world’s output, is 
rapidly absorbing much more of her own supply 
than hitherto. In that country there are now some 
7,690,000 motor cars in u.sc, and whilst Ix^fore the 
Mar there were very few oil-burning ships, there are 
MOW 486^ repte.senting 3,798,000 tons deadweight. 
Of the 720 steel vegesls under construetion, 636, 
aggregating 4,691,00(1 ton.s, niil burn oil fuel, and 
when the programme is completed there will be a 
total ()f 1731 of the oil-bnrn ing type under tho 
.\ineficaii flag. 


SO(^IETY OF PGRJJC ANALYSTS. 

An ordinary meeting was held at Burlington 
House on April 14, with A. Smetham in the 
chair. 

The first pat>er, on " The Turbidity Temperature 
of Fats, Oils and Fatty Acids: Part I," by Mr. 
A. E. Parkes, dealt with the influeneo of traces 
of water and free fatty acids on the turbidity 
tenij>erature, u.sing acetic acid and alcohol as 
reagents. In a paper on " The Interpretation of 
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Milk I^oortls,” Dr. O. W. Monier-Willianw gave 
an analysis of a scries of milk i^oo-rds which showiid 
that the fat content of the morfting milk wa.s con- 
tinuously low. The cause of this was discussed, and 
the results comparcfl with those of Richmond. The 
' U.SO of fre<iuency ourve.s in connexion with milk 
j'oeords was also conijidered. The third paper, by 
l)r. A. F. Joseph and Mr. G. A. Freak, was on 
‘I The Loss of Free Ammonia from Drinking Water 
Sample.s.” In order to obviate the loss of free 
ainmonia (by oxidation to nitrate) from samples of 
drinking water in the tropics, Iho samples are 
acidified, treated with toluene, or kept in ice, show- 
ing that the change vj due to bacterial action. Mr. 
K. Siukin-son described “ A DecanHng and Filter- 
washing Macliine,” designed to wasli precipitates 
with hot wat<M-, etc both ra])idly and with great 
precision, whilst tlie decanter works in conjunc- 
tion with the filter- washer when used for agri- 
i;nltnral analysc's. A device is provided which auto- 
matically stops tile macliiiie when a precipitate 
hn6 lx‘en completely waslicd. 


TJIF ( FRAMIC 80C1FY. 

At a iiieotiMg licld at Stoke-on-Trent on April 12, 
Mr. B. J. Allen read a paj>cr entitled “Drying 
Stoves Scientifically Gonslriicted,” referring mainly 
to a new typ(‘ of sUivc for drying pottery, which 
was lately developed in the United States. The 
essential features include transport of the ware 
through the stove, with regulation of heat and 
humidity, etc. Inside the stove two endless sprocket 
chains are connected with a ecries of sprocket 
^wheels, some above and some liolow, and boards for 
carrying the ware, are suspended upon those chains 
in SLicli a way that the boards arc readily passed by 
the sprocket wheels as tin; ciioins move on. The 
hoards are curried alternately upwards and down- 
vvaVds in passing tlirongli the stove, the number of 
flights dciiending on the length of the stove, and a 
large quantity of ware can he j)assc‘d through a 
stove of iiiinimiim dimensions. Radiators of small 
stc:uii pipes are fixed at the bottom of the stove, 
and M'ltical partitions — with one end fixed alter- 
nately to top or bottom — dividi* the stove into eom- 
partnn nts. Radiators are also placed in the two 
end compaidmcnts to heat the air wliich enters 
when ware is being put in or taken out of the stove. 
Air currents are created and regulated by damjjered 
l)ipes (having holes on the under sides) fixed across 
the upper parts of the stove, and connected with 
a fan or a ventilating shaft. Below the bottom 
radiators an; removable trays, to catch clay dust 
loosened by ware being put in and taken out. 
Double walls ol the easing of the stove giv(‘ insula- 
tion through tlie intermediate air-space. Tho whole 
apparatus is at once highly .sanitary, very efficient, 
and exceedingly compact. The work4*rs never enter 
thc*stovc, ami the workshop temperature need not 
be affected by the dryer. 

INSTITUTfON OF PETROLEUM 
TECHNOLOGISTS. 

On April 19, at an ordinary mooting, Mr. G. F. 
Robertsnaw read a paper entitled, “ Methods of 
Examination of Lubricating Oils.” 

Tho author discussed recent work on this , sub- . 
ject, instancing the researches of Deeley, Lang- 
muir, Alien, Hardy, Archbutt, Dunstan, and Thole, 
.Tnd put in a plea for tho setting up of a committee 
of tho Jnsiitution for the purpose of standardising 
the method of examination. Tho chief lubricants 
were briefly described, and attention was drawn to 
the recent report on solid lubricants (this J., 1920, 
102r). The more economic use of fixed oils for | 
edible purposes was touched upon and the opinion i 
ezpres^ that uncompounded mineral oils would i 
ultimately replace the fixed oils. In this connexion 
the work of Southcombe is of interest. The refin- | 


ing and preparation of the chief types of oil were 
shortly dasenbed, and recent patents on synthesised 
jjiibricating oils were mentioned. The physical 
properties of lubricants and the methods of their 
determination were discu8se(i, in particular the 
various means of estimating viscosity both by emux 
and torsional apparatus. By means of the simple 
and ingenious instrument devised by Mitchell a 
rapid determination may he made without any 
other laboratory apparatus being called for. Sur- 
face tension, friction tests, specific gravity, cold 
I test, emulsification value and volatility were 
I touched upon also. On the chemical side the 
i gumming te^st, the iodine value, determination of 
I tarry matter, and examination of compounding 
; means were referred to, and the author concluded 
: by expressing the hope that collaboration between 
; the cnemist and tho engineer would lead to the 
drawing up of schemes and specifications which 
would equally assist the manufacturer and the user. 

In tho discussion tho president, Sir F. Black, 
pointed out that standardisation work of tho cha- 
racter ilomanded by the author should bo a matter 
for international co-operation, and promised that 
tho council would always bo glad to assist in such 
work- 

I)r. Orrnavdy Siioke on the same subject, and 
added that, in his opinion, the heat-loss suffered by 
lubricating oil was of considerable importance as a 
discriminating test. Mr. C. (Vaig and Dr. A. E. 
Dunstan p«it forward tho colloidal nature of lubri- 
cating oils as being intimately connecteni with 
their characteristic behaviour, and the latter 
speaker drew attention to tho fact that the un- 
saturatod hydrocarbons i)resent in lubricating oiL 
played a prominent part in lubrication. Mr. A. 
Philip considered that the actual oilinc.ss or lubri- 
cating power of an oil could not bo arrived at from 
a consideration of the physical and chemical tests 
at our disposal. 


PERSONALIA. 


With deep n^gret we rcKord the death on April 18, 
in London, of Dr. R. M(\ssel, Foreign Secretary and 
Piist-Prc'sident of this Society. 

Prof. A. K. Huntington, who vacated^ the chair 
of metallurgy at King’s Gollege, London, in October 
last, di<xl suddenly on April 17. 

The death is reported from Canada of Prof. K. 
•Mackay, an active member of tho Society of 
Chemical Industry and of tho Canadian Institute of 
(Miemistry. • 

Prof. L. T. O’Shea, whoso death owmrred on 
April IH, was professor of applied chemistry at 
Shelfield University. He lyas an acknowledged 
authority on fuel technology, and particularly in 
its bearing on coke-oven practice. His membership 
in this Society dated from 1885. 

Tho death of Prof. W. Pfeifer, in his soventy-fifth 
year, removes a plant physiologist of the first rank, 
whose pioneer work on the measurement of osmotic 
prt'ssnre with seniipermeahle membranes and its in- 
fluence on the theory of .solntion.s are well known to 
i hemists. As a biologist his work wa.s diptinguisherl 
by reliance upon exact quantitative methods of in- 
quiry. Prof. Pfeifer was in turn ordinary pro- 
fessor at the Universities of Basel (ij years), 
Tiibingcn (9 years), and Ix‘ipzig (33 years). 

Prof. H. J. W. Hetherington, of University 
College, Cardiff, has been appointed Principal of 
University College, Exeter. 

It is announced in The, Times that the sum of 
JG5000 has been offered by Mr. F. A. Heron, of 
Holy wood, to the University of Belfast for pro- 
viding the necessary equipment for the teaching of 
physical chemistry, and a further £1000 towards 
the cost of securing the required accommodation. 
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NEWS AND NOTES. 


CANADA. • 

Reported Mineral Discoveries. — Recent exploration 
in fhe Courtenay District near Nanaimo, Van- 
couver Island, has disclosed the occurrence of coal- 
fields covering an area of about 15,000 acres. 

The Canadian National Railway reports the dis- 
covery of talc in the Lake Winnioeg District, 80 
miles north of Winnipeg. — {Official.) 

Zinc Oxide Plant. — The first plant in Canada to 
manufaeturo zinc oxide was put i)i operation during 
March at Toronto by the Watts Chemical Co. The 
standard proce^ss of oxidising zinc (scrap) is used. 
The product is stated to be very pure and to sati-sfy 
the demands of the rubber industry. 

Aluminium Transmission Lines. — Canada has pro- 
bably a larger proportion of aluminium transmission 
lines than any other country. A rccjent survey by 
the Commission of Conservation shows that on all 
lines in the Dominion operating at 10, (XX) volts and 
over there arc 13,000 miles of aluminium and 8,000 
miles of copper wires. 

Shawinigan Eleclro-Melals Co. — The plant of this 
company at Shawinigan Falls, Quebec, has been 
.sold to the Northern Aluminium Co. was erected 
during the war to manufacture magnesium, and 
produced 000 lb. per day of ribbon and powder. The 
purchasing company is still ninningi its large 
aluminium plant at Shawinigan, which uses 50,000 
h.p., and produces 60 tons of metal daily. 

The Canadian Institute of Chemistry. — H.R.H. The 
Prince of Wales ha,s graciously con.sentcd to b^ome 
an honorary fellow of thi.s InstituU*. The member- 
ship now includes 113 fellows and 3 .assoeiatos. 
Prof. J. Wat.son Rain, of Toronto University, is 
president, and Mr. 11. J. Roast, secretary and 
tr(».snr<.'r (393, Ciuy Street, Montreal, Quebec). The 
representation of Canada oii^the Council of the 
Inter-Allicd Union for Pure and Applied Chemistry 
ha.s been entrusted to this bvxly. 

Institution of Professional Civil .Servants.^-A new 
orgaiiisation bearing this title has l>ecn formed by 
scientific and technical nu'U in Government employ 
to assist the Government and the Civil dorviee Com- 
mission in the task of classifying and adjusting 
their .salarjes, and generally to^’epre.8eiit the intcr- 
c.sts of .'^is important section of the Civil Servicto. 

A provisional council ha.s l>oen constituted with Mr. 

8 . J. Cook, hon. sec;, of the Ottawa Branch of the 
Soek'ty of Chemical Industry, as secretary and 
treasurer. 

Nickel Coinage.--Thc Canadian Miniifg Institute, 
whitli met at Toronto on I^larch 8, 9. and 10, dealt 
with the (piestion of changing the pre.sent silver 
coinage of Canada to*a coinage of pure nickt l, and 
pa.ssod a resolution unanimously calling on the 
Dominion Government to take the necessary stops 
to efi‘e<’t .such a change. It was pointtnl out that the 
prevailing high price of silver made this change 
highly necessary, apart from the fact that nickel is 
Canada's “national” metal, and that tests have, 
shown that this metal would comply with all the 
requirements of good coinage. 

New Oxyjfen Plants. — A new (x)mpany— TAc 
National FAectro-V rodud s Co. — has erected a plant j 
at Toronte fur the manutacture of oxygen, cheap 
hydro-oleetric current providing the energy. This 
company intends to establish a chain of five plants 
across Canada, in order to meet the great demand 
for oxygen, chiefly for welding purposes. 

Another Canadian company has been formed to ' 
prod (toe oxygen, nitrogen, ar^on and other gases, i 
It will be known as The Dominion Oxygen Co., Ltd.* i 
and will at once proceed to erect five large plants in | 
the chief industrial oentres; it is a Bubsiaiarjy of the 
Union Carbide and Carbon Corporation, which oon- | 


trols 36 distmcT companies Tnrougnout the United 
States and Canada. « * 

NfiW ZEALAND. 

Proposed ManufactureVf Carbon Bisulphide. — Carbon 
bisulphide has been found very cffectivo in New 
Zealand as a rabbit-poison, but diflieulty has b^n 
experienced in obtaining suffleient supplies owing 
to the very high cost of the imported article. 
Quotations were £64 per ton f.o.b. London in 
March, 1917, and £68 per ton delivered in New 
Zealand from MeIbourn(3 in July, 1919. Manufac- 
ture in New Zealand by Taylor’s eh^tro-therinic 
proees.s (this J., 1902, 1143,^1236) is now being 
isi'riously conei^^ertxl. It is stated that with 
an (expenditure of KX) h.p., 5000 lb. of carbon 
bisulphide can be producc'd in 24 hours. The 
furnace, 16x41 ft., contains 40 electrodes ar- 
ranged crosswise, and with two dynamos of 330 kw. 
working at 30 — (K3 volts 14,0(K) — 15,000 lb. of 
bisulphide can l)c produced in 24 hours. Each 
(‘lectrode consi.sts of 25 carbons, 4x4x48 in., and 
l.'i.sts about a yf*ar. The (dectrodes are placed at 
the foot of a v(?rtical shaft furnaco filled with small 
])icees of coal and charcoal ; melted sulphur flows 
in below them, and the vapour traverses the hot 
carbon. 

From calculations made by the Public Works 
Deparinnuit it would appear that, assuming an 
annual output of 350 tons, the product could be 
profitably sold at 36s. per cwt. f.o.r. at the works, 
but for 51 lower output the price would have to bo 
considerably higher. The estimated retiuirement 
for use again.st rabbits i.s 30 tons a year. — (N.Z. 
Journ. of Agric., Jan., 1920.) 

BRITISH INDIA. 

The Soap Industry.-- The consumption of soap in 
India is not great; the imports are only alwut 
18,500 tons a year, mainly from the United King- 
dom, and the prcxluction in the country is estimated 
at about 21.000 tons {cf. Industrial Handbook of 
the Indian Munitions Board, 1919, p. 287), i.C., 
only .some 4 oz. per head of population i)er annum. 
This is undoubtedly due to the general low standard 
of lif(' and conifort, for it cannot be said that the 
Tnclian i.s indifferent to cleanliness, but he generally 
washes both liiriiself and his cloth^ without ^ap. 
It is to be anticipated that there will bo a consider- 
;iblo improvement in the standard of wages, and 
with it there will be a growth in the demand for 
.soap. Some of those who have made a sp^ial study 
of the subject consider that almost unlimited quan- 
tities of ordinary soaps could bo disposed of in 
India, even at pre.sent, if steps were taken to 
organise the sale. Amongst the wealthier classes 
there is ji considerable demand for toilet soaps richly 
st ented and w-ell got up. The Indian soap factories 
are mostly situated in Bombay and Upper Injia, 
but none of them is large and many are quite small, 
being practically run by a single proprietor with 
the aid of his family. TTio Government of Madras 
has cn‘(dcd a small but well-equipped soap works at 
(Calicut with the object of introducing the industry 
into that province. The industry generally is .sorae- 
wh.'it handicapped by the absence of indigenous 
.'dk;ili works, but in normal times soda can bo 
imporUxl at moderate prices. Fats and oiLs, both 
vegetable and animal, are plentiful, yet the .source.s 
of .supply require further development, which no 
large firm has undertaken hitherto. It is said, how- 
ever, that the Sunlight Company is contemplating 
the erection of a large factory in Bengal, where it 
will hjivo cheap fuel at its disposal, bo in a position 
to import soda easily and havo a largo and dense 
local population to cater for. An important and 
enterprising firm of this kind will of coutto be able 
to deal with all the subsidiary undertakings such 
08 oil-pressing, hardening of fats, glycerin recovery 
and candle manufacture. The small Indian manu- 
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factur^r may, however, still be able to hold his own 
if he becomes more expert. A«t present much of'^he 
soap made locally is of very pdor quality. Among 
the oils etc. that are used for soap making may l^e 
Jiientioried coc^onut oil, groundnut oil, mohra oil, 
rosin, and sardine-oil stearin. 

SOirTH AFRICA. 

The Paper Trade.— Prior to<.the war the bulk of 
the paper trade of the Union was in the hands of 
Knglish and Canadian firms, hut during recent 
years other countries, notably the United States, 
.Sweden and Norway have secured a larger share of 
the business. In /he newspaper and wrapping 
paiwr trade Sweden lias built uf^ a predominant 
position in this market since, the war, apparently 
as the result of favourable freight conditions. The 
trade with Great Britain i.s mostly conducted 
through local agents ('<jnnect<xl with or appoint'd 
by the English manufacturers, and nearly all the 
local dealers and importers have agents in England 
who make up their orders weekly. The demand is 
fostered by exkuisivc advertising. Manufacturers 
in the United States who desire to develop their 
trade in South Afrua arc advistvl either to send 
out a direct nvsident representative or to get in 
touch with an established agent paid by commission. 
Statistics for the paper and printing trades before 
and after the war indicati* the various countries of 
origin and the changes which have taken place in 
sources of supplies as the result of the war. 
Although the values of paper imports have increased 
very considerably, it is estimated that the actual 
quantities imported were smaller in 1917 and 191S 
than they wore in 1913. tr.S. (Join, lirp., Fch. 25, 

• 1920.) 

Vegetable Oils and Fats. The climatie and soil con- 
ditions in various regions of South Africa arc such 
th^it practically all the soft oil-veds could he grown, 
though tropical priKlucfcs like palm kernels and coco- 
nuts are excluded. The importance of the question 
to South .Africa is shown by the following figures, 
which give the number of gallons of oil imported for 
industrial purposes in 1918; — Castor, 75,560 
(£19,578); c<K‘onut, 178,960 (L'39,579); colza and 
rape, 3,670 (£650); cottonseed, 28 (£6); linseed. 
41.% 126 (.£145,028) ; palm and palm kernel, 506,957 
(£89,897) : other vegetable oils, 42, 113 ( £7.376). The 
oils imported for food piirpo.ses in 1918 amountc'd to 
137,231 galls., valne<] at £.34,290, whilst palm ker- 
nels, copra, etc., were imported t(» the value of 
£196,121 . Those figures give a total value of nearly 
£400,000 to the imports of unmanufactured 
vegetable fats and oils, and, in addition, oil pro- 
♦Jiicts worth nearly £1.000,000 are imported 
annually. An oil-seed industry in South Africa 
would have to face tlic competition of Eastern pro- 
ducts obtained with (heaper lahmir and would have 
to fay heavy railway rates as against low .sea rates, 
since the big oil-consin>icr.s reside mainly on the sea- 
board. 

Thre(’ firms liave oil mills in operation in the 
Cnion, viz., l/ever Bros., at Congella; the South 
African Oil and Fat Industries. Ltd., at Jacobs; 
and the Mayville Oil Alills, near Durban. The Con- 
gella mill lias a capacity of 150 tons of palm kernels 
per week, but as it was specially constructed to 
deal with these seeds, it would not work as efficij^ntly 
with copra or groundnuts. Xovcrthele.s.s, it is in- 
tended to extend tlie plant so tliat 150 tons of copra 
or groundnuts can ho treated weekly. The mill at 
Jnoob.s can treat 300—400 tons of .s(H^-d per month, 
and thrw benzene extraction units have been 
eref;ted which allow of handling an extra 200 tons 
of seed per month. There is also a small plant at 
Salisbury, erected by the British South Africa Co., 
which mainly handles groundnuts; its capacity is 
roughly 600 .short ton.s per annum. At Louren^o 
Marques there is a mill capable of treating 100 toms 
of .sesame seed per month. 


Developments in the cultivation and expression 
of oilseeds are anticipated in the Waterburg and 
Ru.stenhurg districts, also in Zululand and Natal, 
^and very promising results have been obtained by 
the Department of Agriculture of Rhodesia, tyhich 
has given a lead in fostering the extended cultiva- 
tion of oil-seeds. — (S. African J. Ind., Jan., 1920.) 

UNITED STATES. 

Chemical Warfare Service. — The Army Reorganisa- 
tion Bill, which passed the House of Representa- 
tives on March 18, contains a section providing for 
the Chemical Warfare Service as a separate unit of 
the Array with a brigadier-general in command 
and ninety officers and 1,500 men. Though there 
was much opposition in the House of Representa- 
tives to the Service being made a separate unit, 
this was overcome, and the Bill is now before the 
Senate, which is said to be unanimously in favour 
of the Service retaining its individuality and of 
full provision being made for its efficient develop- 
ment. 

Sand and Gravel in 1918. — The production of sand 
and gravel in 1918 wa.s 61,824,426 short tons, a de- 
crease of nearly 15 million tons compared with 1917. 
Of this amount 2,172,887 tons was glass sand, the 
production .'Rowing an increase of 12 per cent, over 
1917. The resource's of the United States in glass 
sands arc very great. The output of moulding sand 
was ‘1.910,178 tons, and that of filter sand 51,111 
tons. Sonte special grades of moulding eand, such 
as the French sand for making fine bronze castings 
and the Knglish refractory sands for lining certain 
iron furnaces, are imported. — {U.S. (feol. Surv., 
(kt. 31 , 1919.) 

Manganese and Manganiferous Ores in 1917. — Before 
1917, the United Statw was largely de|>endent on 
foreign .sources for the manganese it required, and 
in that year the imports of manganese ores 
amounted to 629,972 tons, 80 per cent, of which 
came from Brazil,* whilst the imports of ferro- 
manganese, nearly half of which had previously 
Ikm'U suppliiKl by Great Britain, fell from 90,928 
tons in #1916 to 41,969 tons in 1917. Owing to war 
eoiiditions there was gr('at activity in locating and 
exploiting deposits of the ores in the United States, 
with the result that the output of high-grade man- 
ganese ore rose from 31,474 tons in 1916 to 129,405 
tons in 1917. The nf'commendation of the American 
Iron and Ste<4 Institute to the efTecb that lower- 
grade ferro-manganese and spiegelcisen should be 
nm<le use of, led to a wider use of domestic ores in 
making the alloy. The resulting iner(*ase in pro- 
duction is shown by the following figur<'s (.short tons) 
for 1916 and 1917 : — 

Ore with Ore witii Ore with. 

Year. 3.')'’;, MaiiuaneHe 10-3.')% np to 10% 

or more. Miinaane-ic. .ManRaaese 

1916 ... 31,474 ... 453, 8,53 ... 90,473 

1917 ... 129,405 ... 730,759 ... BIO, 185 

In 1917 the number of plants making forro-man- 
ganese rose to 23, with an output of 260,225 tons, 
and in the same year 17 plants were making 
spiegelcisen, with an output of 189,241 tons. — {U.S. 
CpoL Surr., (kt. 31, 1919.) 

Silica in 1918. — The production of Ril^ca in 1918 
was 193,6-13 sliort tons, valued at £220,943, and in- 
cluded : — quartz (vein quartz, i>egiiiatitx) and quart- 
zite), 71,740 tuns; hand and sandstone, 98^,956 tons; 
Tripoli, 1%982 tons; and diatomaceous earth, %965 
tons, Flint “ for consumption ” to the value of 
£27,127 was imported into the United States in 
1918. — {U.S. Urol. Sarv., Dec. 4, 1919.) 

Peat In 1918. — The quantity of crude, air-dried 
/)eat^ pro<lnced in the United States in 1918 was 
151,521 short tons, an increa.se of 56 per cent, on 
the 1917 production. Practically all tnis peat was 
usetl in the manufacture of peat products. — {U.S. 
Ce.ol. Surv., Nov. 18, 1919.) 
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Snlphar And Pyrltef la I9J8. — The sulphur produced 
in the United States ro^ from 520^2 long tone 
in 1915 to 1,363,525 tons in 1918. The production of 
pyrites in 1918 was 464,494 tons, valued at £628,903, • 
an increase of 2,000 tons over the previous year. 
The •total con.suniption of pyritic ores, including 
imports, was about 960,000 tons in 1918. — {U.S. 
Geol. Surv., Bic. 11, 1919.) 

Cement Tile-Drains. — Much of the peace-time work 
of the Bureau of Standards waa interrupted owing 
to the pressure of w^ar work, but some of the more 
important project-s have now been resumed. One 
of these is the field inspection and testing in con- 
nexion with tile-drains used in alkali soils. The 
Minnefiota tiles, wdiich have been embetldcd in the 
ground sinc'e the last inspection, have been removed, 
and the concrete found to be unimpaired. The (x>ni- 
mittee in charge of the investigation proposes to 
make definite recommendations relative to the 
manufacture and use of these drains in alkali .soils. 

FRANCE. 

Indnitrlal Notes. ^ — Mrtallurgij. — The constant rise 
in the price of metallurgical products is attributed 
mainly to the incren.se in price of British coal con- 
sequent on the steady d(>pre('iation of the franc. As 
a possible .solution of this difficulty, it#s suggested 
that less coal should be imported from Britain and 
more from Westphalia and Rhineland. In addition 
to the Ruhr deposits, there exist on the left bank 
of the Rhine the coalfields of Aix-la-ChfipcIlo and 
of Krkclenz, as well as the ciialpits of Rhenish 
Prussia which liave boon considerably developed 
since 1914. The production of these fields, added 
to that of the Ruhr, would supply Franco with the 
quantity of coal due to her from Cermaiiy. 

Statistics published by the Ministry of Public 
Works show’ that in 1919 Westphalia and the llhen- 
isli province's exported 1,382.845 tons and 342,498 
loni^resperlively of coke and coal to Lorraine, and 
received from the latter provinc'^a total of 1,147,947 
tons of iron ore. 

Chemical /mZiis’f ;■)/.- -The rocent disturbances in 
Germany have naturally reduced the eupply«of coal 
and dyes due to France under tlie Peace Treaty. 
Tho reatrict^d railway service occasioned by the 
(oal shortage lias caused a groa^ leiiuction in 
stocks of raw materials; on the other hand, it is 
stated that there are large quiyitities of finished 
products waiting transportation. Goinplaint is 
rife conc< f i ing Geriiiany’.s apparent disrogartl 
of her Tnaty obligations, even before the 
rocent troubles. Thus an order for 3000 tons 
of intermediates placed in (Jermany last June 
by n syndicate of Fn'mli dye-prorluccrf has been 
only fulfilled to the extent of 700 tons.. The short- 
age of intermediates has hivii partly made good by 
the efl’orts of the very gently extended dye industry 
in France, of its branches in Switzciland, and also 
by importation. Tin* French production incrca.sed 
from 175 tons in Juno to 602 tons in Di'ccinber, 
the fignre.s for sulphur colours being 68 and 175 
tons respectively for the.s<‘ two month.s. The ini- 
iiK'diatc future is uncertain, particularly in view 
if tho fneUthat compulsory dilution of coal gas with 
water gas is diminishing tho amount of coal dis- 
tilled and ofc tar priKluced by nearly 50 per cent. 
The .sliortagb of tar has become so acute that ex- 
portation and re-exportation of goal tar and de- 
rivatives h.^v<‘ been prohibited. Further, no coal 
tar may noiv be used as fuel. 

rctrolcum . — Ow ing to deficient supply the prices 
if petroleum, motor spirit and fuel oil (niazout) ■ 
lave been rising rapidly. Iloiie i.s now being turned . 
tow'ards Poland as a future .source of supply. Much i 
Prench capital has been in^'estod in the Boryslav oil- i 
iolds, where oil has been struck. Tho company ! 
ioldmnn Freres is chiefly interested, and produc- i 
lion is progre.ssing favourably. 


n 
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GENERAL. 

Camphor Growing Jir the BrlHfh Empire. — Owing to 
! the present high p'rico of camphor and the ever 
: increasing demand — tlrji world's requirements are 
I now estimated at about 10 million lb. per annum— 

' tho possibility of producing camphor within the 
Empire requirOvS consideration^ Commercial cam- 
phor is obtained chiefly from Formosa, but the 
Fukien province of China, the islands of Shikoku 
and Kioshiu in Japan, C(X‘hin China, Sumatra, 
.Java and Borneo also contribute supplie.s. 

Attempts have been made to grow camphor in 
Ceylon, where its cultivation w'as found to be pos- 
sible at altitudes of 250 — 6000 #cet above sea level, 
with a net profit^f £74 per acre per annum. How- 
I ever, in 1906, only some 100 acres were under culti- 
vation, and the pnxluction was very small. Pro- 
mising experiments are being carried out in tho 
FedoraL'd Malay States. In Mauritius the tree 
grows sati,sfactorily, but yields an oil which differs 
from tho camphor oils of commerce, and, moreover, 
tho distillate contains no solid camphor. Similar ob- 
.servations have been made in Trinidad, Dominica, 
and St. Kilda, but in spite of thi.s good results have 
bc<*n obtained in tho West Indies, With the present 
price of camphor (£31 per cwt. in Formosa), and 
tho reported depletion of the native forests, suc- 
eessful cultivation in tho British Empire should bo 
possible, providotl scientific methods bo employed. — 
{Vrof. V. Carmody, The Times Tr. Su 2 >pl., Apr. 10, 
1920.) 

Metallurgical Industries in Belgium. — Towards the 
end of 1919 the Belgian wal pr^iiction was almost 
equal to the pre-war output, but transportation 
difficulties have hindered shiprnente. The failure 
to receive prorni.sed deliveries of indu.strial coal from 
the Ruhr region, and the great difficulty in obtain- 
ing coking coal from other foreign sources, aro very 
unfortunate for the reviving Belgian industries. Fdr 
instance, the re-lighting of the four furnai'es of the 
important Societe de Sambrc-ct-MoscIle is still de- 
layed by the shortage of coke and ore. Normal pro- 
duction of steel would reejuire 80, (XX) tons of coke 
monthly, and present production is far below this 
figure. 

iSy.sternatic sabotage by the occupying forces was 
carrie.d further in the steel industry than in any 
other. Thus, at the time of the armi8ti(“e^ out of 
54 blast furnacjes in existence in Belgium in 1914, 
about 30 had been extensively damaged or de- 
.stroyed. In the Provinces of Liege and llainaut 
only about 16 rolling mills are in operation out of 
the original 101, and only 17 puddling funiacca out 
of tlie 91 that W'cre operating before the war. At 
the Ougrt'e-Marihayo steel works, which produced 
50,000 tons of .stes'I monthly before hostilities com- 
iiien<M>d, the value of the plant destroyed was esti- 
mated at 45 million francs, and it will ciost much 
more than this to replace it. Satisfactory progr^s 
is being made in the reeovery of stolen machinery 
taken into Germany. The steel production has now 
reached about 17 per cent, of the pre-war output. 
Iron and steel prices continue to advance steaaily, 
• and there is a good export demand. The whole 
trade, however, is hampered by the shortage of fuel 
and raw' materials. 

Zinc production continues to increase slowly, and 
se.veraT new foundries arc ready to oixin on receipt 
ol regular supplies of oil and fu('l. In 1913, Belgii^ 
ainc ore imports .averaged about 46,000 tons 
monthly, while up to November 1, 1919, only 107^047 
tons had besm received. Shipments were improving, 
howover, and the prospects of the industry are good. 
The erection of newq thoroughly modern plants to 
replace those destroyed will partially compen^te 
’ for the prosen t subnormal production, and I^Igiurn 
will resume its place ns one of the leading steel-pro- 
ducing countries of the world. — (U.S. Com. Bep., 
Jan. 27, Feb. 6, 1920.) 
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Conversion of War Factories in Germany. — Tho 

Deutsche Werke A.~G. has heon founded to iake 
over various factories which formerly suppliod'' the j 
.Army and Navy with material. The capital was 
fixed originally at 100 million marks, but as a 
number of works is to be taken over, instead of one, 
it will probably be increased. The State will own 
tho whole capi^l aftd the company will issue bonds 
up to 350 million marks, wluch will be entitled to 
one-third of the profit remaining after payment of 
5 per cent, on the share capital. Government con- 
trol is ensured through tho Controlling Council, 
composed of meml>ers of the Reichstag, reprc.senta- 
tives from the Finijneo Ministry and the Treaxsury, 
as well as prominent industrial a,nd financial mag- 
nates. The works taken over are di.strihiited all 
over Germany, except in Saxony, and will make 
the “ Deutsche Werke ” one of tho bigge.st firms 
in the country. Among tho works taken over are 
the munition factories at Snamlau, Sieberg, and 
Jngolstadt, the artillery works at Spandau, Lipp- 
stadt and Munich, the armament factories at 
Spandau, Amberg and Krfnrt, and the munition 
works at Spandau and Cassel, nil of which will be 
converted. As it would l)e difficult to convert the 
powder factories, they will not be taken over. — 
{Bd. of Trade J., Mai. 25, 1920.) 

The Rubber Industry in the Netherlands. — This in- 
dustry was expanding just before 1914, and during 
tho war progress w'as well maintained. Many of 
the faetorie.s were enlarged during this period, and 
the “ Hevea ” and “ Poinbe ” firms unitc'd, together 
with some other firms, to form the “ N.V. 
Veroenigte Nederlandsche Ruhberfabrieken,” which 
acquired extensive prernis^^s in DiKirweerth. At tho 
* present time Holland has at least twenty-nine fac- 
torie.s, tho protlucts of wOiich cover the whole rang© 
of rubber goods. During the past few years the 
suppli(\s exksting in the couniry were sufficient to 
ffrovide for the internal requirements, but against 
this must he mentioned tho shortage in certain other 
raw nmterials, such as canvas, solvents, including 
benzene, benzol, carbon disulphide, rubber substi- 
tute and reclaimed ruhher. Substitutes could not 
be employed owdng to the lack of oil and fat, and 
separate faciories for th<‘ prc|)aration of reclaimed 
did not exist; in 1918 a fa<torv was started in 
Airusterdam for their preparation, but up till then 
none was l>eing made. Accordingly, tn© rubber 
factories nreparerl what reclaimed rubbers were 
necessary l)y secret processes, but this branch of tho 
trade has l>een litth* developed. On the other hand, 
the 1180 of catalysts has become firmly lAStablished. 

Before the war the industry obtained its 
machinery chiefly from England or Germany, but 
during the period of the w’ar it was dependent on 
internal resources. 

The future is dilficiilt to forecast, but there is no 
doubt that the organisation of tho larger factories 
has very much improved. In particular, chemists 
are in many cases being ernploycK:! by separate fac- ; 
tories, whilst in 1910 a <lepartmont was founded in 
Delft for scientific research in connexion with the 
industry. — {In-en L'ltvoer, Dec., 1919.) 

Proposed Nitrof(en Fixation Plant in the Dutch East • 
Indies. — H.M. Consul-General in Batavia states 
that a ^-years’ concession has been granted to a 
Norwegian, allowing him t© utilise the river Mex^si, | 
above Bankoeleii, for thc> sole purpose of nufnufac- | 
tbring .synthetic nitrogen compounds — fertiliser.s, ' 
etc. Some 22,000 to 70,(K)0 h.p. are theoretically 
available, and a royalty of 1 gulden (=la. Bd.) pew 
theoretical h.p. is to l)e paid to the Government ; 
as from November, 1926, the rate beingj then sub- ; 
jeot to revision every fifth year. A minimum head ! 
of 350 metres of water is available. The oonoossion : 
includes the right to mine the necessary coal and t 
limestone from the adjacent land and to build a 
railway from the works to the port.— (Bd. of Trade 
J., Mar. 18, 1920.) | 


Discovery of Copper In the Dotch East Indies. — Rich 
copper deposits, states H!M. Consul-General, have 
been discovered in South Timor, about 20 miles dis- 
tant from Tiamplong. The ore is reported to b© ex- 
tremely rich and to be worth — 400 gulden 

(£25 — £40) a ton. A road will have to be 'con- 
structed from Tjamplong to the deposits before tho 
latter can lie worked. — {Bd. of Trade Mar. 26, 
1920.) 

The Institute of Metals. — Tlie position of students 
whoso course of studies was interrupted by tho 
war, or by special circumstances arising from the 
war, havS Ixvn sympathetically considered by the 
Council of the Institute of Metals. It has been 
docidod to admit to the “student membership” 
students of metallurgy who have passed the age 
limit of 25 years, and to allow them to continue 
as such up to Juno 30, 1923, so long as they remain 
at a recognised school of metallurgy. This con- 
cossioii represents an appreciable financial saving, 
as a student member pays only tho guinea entrance 
foo and guinea subscription of pro-war days. By a 
further concession, members and students elected at 
the forthcoming ballot on May 31 will not only have 
tho privilege of niombership for thirteen months 
instead of the usual twelve, but will receive an extra 
copy of 1 lie institute’s Journal. 

The Institute of Brewing. — The report of the 
Council for 1919 statCvS that the number of sub- 
scribing ipeinbers was 1136 on December 31 last, or 
nine membors more than on the last day of 1918. 
An employment bureau has been organised which is 
being conduetixl on strictly confidential lines. It 
ba.s lK*en decided to form a Research Association 
undfr the auspices of the Institute, to proceed on 
independent lines without the help of a Govern- 
ment grant. A scheme to encourage investigation 
in the brewing and allied industries has now been 
drawn up, and a rew^areh fund is being created. 
Tho Journal of the Institute, of Brndnn is shortly 
to appear monthly; instead of seven times a year. 
The iato Prof. A. R. Brown and Mr. A. R. Ling were 
appointe<l roprc.scmtativcs of tho Instituto to attend 
tho C 01 fcrenccs of chemical and allied societies held 
under the auspiocs of the Chemical Society during 
1918 and 1919; and Mr. Ling is tho Institute’s re- 
pre.sentative on the Conjoint Board of Scientific 
Societies. Mr. S. 0. Neville has been re-elected 
president of the Ivstitute for the current year. 

New Ge/man Research Institute. — The sum of 

500.000 marks has been presented by F. Behringer 
to the University of Heidelberg for the establish- 
ment of an institute for research on the chemistry 
of the proteins. The new' institute will b© initially 
condueteil in connexion with the Physiological 
Institute of tlm University, under tho direction of 
Prof. A. K(m.so 1. — ,(C/icm.-/., Mar. 27, 1920.) 

The German Chemical Society. — The report of the 
Deutsche Cheniische Gesellschaft^ to be presented 
at tho general meeting on April 19, states that the 
membership number, which was 3360 before the 
war, is now again in tho neighbourhood of 3000. 
During tho past year tho publication of the 
“Chemischc Zentralblatt ” showed a loss of about 

180.000 marks, and in consequence the price will 
now' he raised. Tho fourth collective index of the 
Zentralblatt will be issued this summer, and the 
third volume of the “ Index to the Literature of 
Organic Chemistry ” at the end of the year. The 
.s4xond volume of the new (fourth) edition of 
“ Beilstein ” was printed at the end of last year. 
Tho issue of the “ Lexicon of Inorganic Com- 
pounds,” in 3 volumes, has been definitely decided 
upon; work on the MSS. of the supplementary 
volume, covering the period 1911—1916. will be 
finished by the middle of the year. Prof. 0. Harries 
has been nominated president of the Society and 
Prof. W. Wifilioenus, foreign secretary 

Mar. 27, 1919.) 
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PARLIAMENTARY NEWS. 


HO0SE OF LORDS. 

• Froiectioii of impeded Industries Bill. 

The second readinR, moved by Lord Balfour, was 
rejected on an amendment by Karl Beauchamp, 
which was carried by 23 votes to 22 (this J., 1920, 
13 h). — (A pril 22.) 


fits to income-tax. The new tax Will not exceed 
2s. jn the £ on the profits which remain after pay- 
ment of interest and dividend on existing deben- 
ture and preference 'issues. — (April 19.) 

Benzol ''Production. 

In answer to Captain INloreing, Sir li. Horne 
.stated that tho total production oi refined benzol at 
coke ovens and gas works in 19f0 was approximately 
20 million gallons. — /April 19.) 


HOUSE OF COMMONS. 

Home-Grown Sugar, Ltd. 

Sir A. Bosoawen, replying to Mr. Macquisten, 
said tKat it was a fact that Home-Grown Sugar, 
Ltd., half tho issued capital of which is held by 
the Government, was about to place a contract for 
sugar factory machinery with a French firm, as 
that firm’s tender was the lowest. It was desirable 
to benefit from the special knowledge of French 
manufacturers, as the chief ’competitors in this 
country had had no experience of beet-sugar fac- 
tories. Mr. Macquisten pointed out that a largo 
part of tlie machinery required wa.s similar to that 
used in cane-sugar manufacture, and could there- 
iore bo made in this country; also that tho home 
firms have the best French exports in their employ. 
Sir A. Boscawen replied that it was advisable to 
have the benefit of French experts, so that the n- 
dustry could be started under the best possible con- 
ditions. He was, however, willing to receive a 
deputation from a iirin or firms in this country 
capable of making tho machinery. (April 15.) 

The Budget. * 

Exchequer issues in the financial year ended 
March 31 last amounted to £1,665,773,000, and 
revenue was £1,339,571,000, leaving a deficit of 
£.T2G, 202, 000. During this period the floating debt 
wjus rc<luced by 100 millions t<* £1,312,205,000. On 
the present basis of taxation tho revenue for the 
pre.sent year is e.stiniatcd at £1,341,650.000 aiul the 
<‘X|Mmditure at £1,177,452,000. As th <4 balance 
would not suffice to reduce adequately the national 
indebtedness, tho Chancellor of the Exchequer pro- 
poses to raise a total revenue of £1,418,300,000, and 
thus provide for a surplus of £234,198,000 for tho 
redemption of debt. Among fjie propexsed changes 
in taxailon are: — Increa.ses in the postal rates for 
letters, newspapers, and for telegrams. As from 
January I, 1920, motor vehicles u.sed for trade pur- 
poses to be taxed by w’cight, and motor cars at £1 
per h.p. unit ; the existing motor-car tax and motor- 
spirit duty to repealed on that datib. The duty 
on spirits to be raise<I by 22s. (jd. per proof 
gallon to 72s. 6d., and that on beer from 70s. to 
100s. p(’r standard barrel. Tho duties on wines to 
be doubled, and in addition a 50 per cent, ad 
valorem duty to be levied on imported sparkling 
wines. Tho duty on stock and share transactions 
to be increased from 0'5 to 1 per cent. Share capital 
duty to 1)0 rai.sed from 5s. to £l per cent., and 
receipts and scrip certificates duty from Id. to 2d. 
Although no change is proposed in the standaixl 
rate of income-tax, now 6s,, tho sy.stom of nsReB.s- 
ment wdlWbe altered in accordanoo with the recom- 
mendatidns of the Royal Commission. The excess 
profits duty to be raised from 40 to 60 per cent., 
but to b# again lowered to 40 per cent, in the event 
of a levy on war wealth increase. A new tax (Cor- 
poration Tax) of l.s. in the £ on profit income of 
Umite<l liability companies engaged in trade. This 
tax will run concurrently with the excees profits 
duty until the latter is repealed. In arriving at 
the profit* for the purpose of the new tax, excqss 
profits duty will be treated as a working expense, 
and Imth excess profits duty and corporation 
tax will be deduct^ before assessment of pro- 


REPORT. 


llEroiiT OF Tiii> Fuel Research Board fob the 
Years 1918^ 1919. Published for the Depart- 
ment of Scientific and Industrial Research by 
II. M. Stationery Office. Pp. 57. Price Is. fid. 
net. 

An introductory section of thi.s report reviews 
briefly tho considerations which led Lo the establish- 
ment of a Fuel Research Station of a new type. 
Dealing with tho question of the immediate im- 
portance of fuel economy, it is retnarkcHl that, 
whilst a widespread knowledge of means of fuel 
economy exi.sts among experts, owing to inertia on 
the part of con.sumers even tho simplest and most 
obvious stc'ps towards impi ovemont arc not taken. 
The Itevsearch Board is at present considering how 
these obvious facts may be kept before industrial 
consumers of fuel. It cannot be too strongly urged 
that in every largo works the establishment of an 
organised fuel control is css^uitial. It appears that 
in the majority of inclustriul undertakings a reduc- 
tion of from 5 to 20 per cent, in the fuel bill could ^ 
be secured within a year at comparatively little 
cost. 

The history of the movement for the development 
of homo sources of fuel oil is briefly sketched. It is 
(oncluded that no dcvelopinent of the gas industry 
on the line.s of the pre.sent prowss of carbonisation 
at 1000" — 1300° C. will help towards the production 
of fuel oil for the Navy. In this connexion it is 
essential that tho question of carbonisation at tem- 
peratures much lower than thos<^ customary in gas- 
making and colcc-making should be exhaustively 
examined. Such an investigation is now being 
carried on at the Research Station, and it is of in- 
k*rost to note that encouraging results have already 
been obtained in the direction of the preparation of 
coke in the form of a smokeless domestic fuel, Buffi- 
ciently strong to stand the rough handling of trans- 
port. 

A description of the Re.scarch Station is illus- 
trated by plans and photographs. The lay-out and 
equipment of the Station enable the fundamental 
conditions for luxuirate .scientific experimentfl on an 
industrial scale to bo secured. The exmmiraental 
work of the Station can be carried on night an<^day 
and independently of external w’oather conditions. 
Water-gas has been adopted as tho fundamental 
fuel of the Station, but can at any time be replaced 
by other fuel gases. It is intended that the Station 
shall supply those in charge of industrial operations 
with trustworthy data on the production and 
utilisation of heat energy. Tho maximum unit 
scale of operations at the Station contemplates the 
tre^itmont of 20 — 30 tons of coal or coke per day. 
An apparatus for the carbonisation of coal at tem- 
lieratures between 500° and 600° C. is already in- 
stalled, also a setting of four Glover-W^t con- 
tinuous vertical retorts capable of carbonising 10 
tons of coal per day. The apparatus for the collec- 
tion and measurement of the volatile products of 
carbonisation is capable of dealing with the gases 
and products from the high temperature carbonisa- 
tion of 10 tons of coal per day or tho low tempera- 
ture carbonisation of 20 tons per day. The labora- 
tories comprise a routine laboratory, a research 
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laboratory, a liq(uid-air room, and a physics labora- 
tory dark rooms for photometry and photo- 
Krajpliy. A Survey Departmenli has been establisiied 
with a view to the reception, siting, classification, 
and registration of information concerning the 
national coal resources from the physical and chemi- 
cal standpoints. 

Preliminary experjraental work on low tempera- 
ture carbonisation has been carried out since Sep- 
tember, 1919, in a setting of ifine steel retorts each 
taking a charge of from 2 to 3 cwt. Grants have 
been made to the Manchester Air Pollution Board 
to further inc^uiries in connexion with domestic; 
heating. The important result has been established 
that coke fires possess radiating efficiencies superior 
to those of coal fires, particularly wllen the cokeem- 
ployetl is derived from a prowss of low temperature 
carbonisation. The radiant efficiency of coal fires 
varies from 195 to 25 per eont. With fires of low 
temperature coke the efficiency amounts to between 
31 and 34 per cent. If the fire is credited with 
heat conducted, radiatetl, and converted from the 
surroundings, then tlie thermal efficiency of the 
low- temperature coke fire is between GO and 70 per 
cent. Provided a smokeless form of fuel were 
available in large residential centres, the abolition 
of raw coal as a fuel would permanently raise the 
efficiency of the open fire. 

A grant of £500 was made in 1917 to the Atmo- 
spheric Pollution Committee of the Meteorological 
Office. A plant capable of pulverising KKK) lb. of 
coal per hour is to bo installed at the Station with 
a view to the investigation of the f)ossibilitie8 of 
pulverised coal as a fuel. The Board hiis assisted 
the Irish Peat Inquiry Committei^ in its investiga- 
tion, and a Peat Investigation Officer to the Board 
'has been appointed. A Power Alcohol Investiga- 
tion officer has likewise be<'n appointe<l. The 
section on Gas Standards reviea.’ and supplements 
the recommendations of the Board concerning tho 
salb of gas on a thermal basis (this J., 1919, 407 ii, 
414 n). Evidence is derived from the experience at 
a large industrial centre that the present system of 
charging affords no real security to the consumer. 
The great gain to the gas industry under tho pro- 
posed basis of sale will be that no undue legislative 
restrictions will limit them in their development of 
the ino^it economical production of thermal units in 
the form of gas. 

App<uidices to the report are devoted to “ Fuel 
Economy and J^ow Temperature Carbonisation " bv 
Sir George Beilby, and a “ Summary of Reports on 
the Efficiency of Cooking Ranges,” bv A. H. 
Barker. 


I GOVERNMENT ORDERS AND NOTICES. 


• PJi()Hiiin'i:i) Exi’oiiTS. 

The Board of Traile (I .non, sing Section) ))a.< an- 
nounced the removal of ihe following goods from 
List A of Prohibited Fxporls :i.s from April 15:-- 
Barley, maize, oats, rye, dari, with their relative 
flours and meal.s; bn wer.s’ and di.stiliers’ grain.s; 
malt dust, culms, sprouts, and conil)ings; rice meal 
or bran. 

The Open General Licenc'c tor the export of. in- 
dustrial explosives has l>een withdrawn (April l),and 
the prohibition on the export of explosiv«‘s has been 
amended as follows:— (a) Explosives, except the fol- 
lowing: Blasting gelatine, gelignite, gelatine dyna- 
mite, viking powder, detonators, electric detona- 
tors, monobol. safety fuses, dynamite. 

Munitions for smooth-bore guns may now be sent 
under the Open General Licence to:— Czecho- 
slovakia, Panama, Nicaragua, Honduras, Guate- 
mala^ Costa Rica, Cuba, Son Salvador, San 
Domingo, and Hayti. 


COMPANY NEWS. 

SOUTHALL BROS. AND BARCLAY, LTD. 

Tho annual meeting was held at Birmingham on 
March 31. Sir Thomas Barclay, who presided,' said 
that the outstanding features of the year’s trading 
had bt'cii tho enormous rise in the price of drugs of 
Japanese origin, and the increased scarcity of many 
crude drugs, particularly those mainly supplied 
by the United States. The increased prices were 
mainly due to lack of supplies and the large de- 
mands from the Coniineiit, but market manipu- 
lation was also a contributory factor. The present 
price of turpentine was nearly ten times the normal 
pre-war prii e (27s. per cwt.). In regard to German 
competition, recent examination of German quota- 
tions had shown that out of 31 articles oflfered, in 
26 eases the prices were much higher than those 
ruling here, and where the prices were lower, tho 
articles were eitlnm of minor importance, or were 
protected by a natural monopoly, e.g., caustic 
potusli. Tiii.s country was gradually acquiring the 
export tra<le which was formerly held by Germany. 
Up to tlie present little, if any, (lerman competition 
had been felt in this country, and tho rate of ox- 
ehange had handicapped American efforts to under- 
cut this mafket. The demand for chemical pro- 
ducts had been very great, and the plants for 
chloroform, salieylate.s, iodides, etc., had been 
working full-time. There was increased demand 
for phenylquinolineearlioxylic acid, hippuric acid 
and its salts, etc. The net profit for the past year 
was ^ £6,395 higher at £32,159 (i.ssucd capital 
£196. IKK)). The ordinary shares ri'ceive 10 per cent, 
and a.honus of 5 ])er cent., both free of tax. 


it.lNtil.lWM t’MlNA (LAYS, LTD. 

In his address to the first annual meeting, on 
April 15, Mr. R. Martin, chairman, stated that the 
potential annual piNiduction of the eompanv was, 
approximately, 500, (KK) tons of clay, but owing to 
difliculties connected with production costs, trans- 
port, freights, fuel, and the chaotic state of the 
foreign exchanges, the turnover was one-half of 
what it .should have been. Contracts booked for 
191^ indicated a generally increased demand for 
(jiina clay. There was a serious meiiaco to the 
Knglisli industry *frorn those countries, like 
America, Germany, Sweden and Denmark, which 
had developed their own domesti(> clays to an 
enormous extent during the war, hut so far the 
competition had been small as the hulk of tho com- 
pany’s clay was confined to tho best qualities. The 
immediate o1jtl(V)k for the trade was gocKl. A divi- 
dend of 5 per cent, on tho ordinary shares was 
declared. 

This company lias nxentlv Coen formed with an 
antlionsod capital of L‘2,0(X).()(K), and an issued 
capital of £1,TS(),686, all of which has been taken 
up by tlie amalgamating companies, viz., Messrs 
Martin Bros, Ltd., The West of England and Great 
Briitii ( lay C’o., Jjtd., tin* North (’ornwall Cliina 
( h.y (’o Ltd. and the China Clav Works of 
Messrs. John Nicholls and Co., Ltd., hitve also 
bomi acquired. The new company owns twenty-one 
china clay works in Devon and (Vnwall, seven 
china .stone qnarne-, ground stone mills, brick- 
works and cooperages. 


AWWUGIATKD PORTLAND CEMENT MANU- 
FACTURERS, LTD. 

At the twenty-first general meeting held in 
London on April 19, the Hon. F. C. Stanley, chair- 
luan, said that the satisfactory trading of tie past 
half-year permitted of a dividend at the rate of 
» per cent, per annum— the second time in the 
company s history that the ordinary shareholders 



bad received a dividend. The whole of the hold- 
ng of preference shares, viz., £350,000, in the 
British Portland Cement Manufacturers, Ltd., had 
jeen sold to a group, which was also given the 
>ption to purchase all the unissued ordinary share 
apit|l at par ; 250,000 of these shares had been or 
ire being taken up. Hence the company has now 
imole funds for developmental purpost's. Jointly 
irith the British company, it was establishing works 
n India, and also substantially enlarging its fleet 
►f lighters for river transport. As a corollary to 
he closer fusion of the Assocnatod and British coni- 
•anios, a joint selling and distributing agency — tho 
lenient Marketing Co. — had been fornieil, which 
icludes several of tho allied companies. Many of 
he difficulties of manufacture and distribution re^ 
lainod, and the company had a much larger 
opacity for production than it is able to utilise, 
'lant and raw materials and, to a largo extent, 
le necessary labour Avere now available, but the 
jpply of fuel, and particularly that of coke, was 
matter of great concern. Net profits on liome 
lies Avere now smaller than iK-fore tho war. hut 
Ivantage had been taken of the high pricivs ruling 
1 the chief export market-. 

a'^RHoiL Syndicate, Lid.— This company Avas 
rmed in 1913, with the object of, perfecting ; 
Bthods of oil recovery by moans of low-temperature 
rbonisation. It has now acquired the patent 
^lits in a lunv type of producer, in which Ioav- 
ade coal and colliery wjisto can be diwtillod to 
?ld motor spirit, oil, and ammonium sulphate, 
t no coko. The prodiic<>r plants will be made by 
e Viih-an Steel Products Co., Inc., of the Cnited 
ates. but the syndicate will carry out the worjt of 
jction. The capital is £500,000, divided Into 
ordinary .shares of £1 each and 10,500 de- 
•red shares of Is. each. An issue of 215,000 
linary and 1,900 deferred shares was recontlv 
cr«d for public suliscription, ai par and £T rc- 
'ctiAcly, and over-subscribed. , 


TRADE NOTES. 


BurrisH. 

.>^ru» in 1918-19. The mining industry in Cyprus 
1 been much restricted during the Ay'ar, but dc- 
apment. are hoped for, as tb^'e art* co{>por and 
er rniner..:s occurring which might be profitably 
I'loped. \ cry little copper mining Avas carried 
in 1!)1S owing to the shortage of explosives, but 
asbestos mine at Annaiido Avas Avorked tlirongh 
the Avar. , 

mong other home produced articles, shinia and 
inc leaves aavic exported. There Aas a fair 
crop, the use of uijich, Avhen crushed, as catth* 
!’ hotter than 

b of 1J17, hut the yield of oil Avas small, 
nngements IniAa^ been made to carry out experi 
ital cultivation of sugarcane and sugar beet - 
. Hep. -Ann. No. 1025, Feh., 1920 ) 
rinidad and Tobago in 1918.- The value of iin- 
^od products in 1918 amounted to I'-l 5.31 585 
tliat of the exports to £1,575,204. The United 
r:dom provided 15-3 per cent, of tlie total im- 

' ’ll 1 Canada IH’O, and 

r British Possessions 1P2 per cent. The exports 
Hied th(^ following Items, the values being given 
'"5^3.799 tons (£88,825)- 
O0 38o coconuts (£145,721); copra, 5,2.31,991 Ib’ 
,947), RJigar, .3o,104 ions (£811,068); crude 

it «mi peTroi 

It, 2,741,622 galls. (£l4l,968). The United 

nf £2,085,726, or 45 6 

8 638 amounted 

038, .562 lb., a decrease on the 1917 figures. 


: The sugar crop was the lowest recorded fo? many 
j years, the exports amounting to 35,104 tons, as 
against 62,654 tons in, 1917. The coconut industry 
• continued to make i%pid progress, and considerabre 
area.s have been planted* Tho cultivation of rubber 
18 increasing, and the exports in 1918, 37,517 lb 
Avere nearly twice those of 1917. The output of 
asphalt has been much rediu c>d owing to the war 
the exports in 1918 amounting to 56 799 tons as 
against 206 116 tons i* 191.3. (^r pctrok:um tua- 

FOREIGN. 

The Chemical Market in Swedeft.—Since tUu armi- 
stice imports of chemicals into Sweden have beon 
on a large scale. Heavy (;heniical8 have been ob- 
tai lied from Kngland and dyestuffs from America, 
silicic Germany, which formerlv held this market 
lias been unable to exjK>rt. The heavy chemical 
market is at present over-stoc-kod, but good oppor- 
tunities should occur as the demands increase. In 
Avorking up new business, sellers are recommende<l 
to take sp^Hual care to supfily tho goods packed to 
smt buyers re(,iiirements. The chief imports of 
chemicals and dyes in 1917 were as folJow.s ■ - 


1‘roduct. 

.Vmmoiilum iiitraU* 
PrUK.siato of jHita.sh 
Sodium clironiatf 
Carlwrundum 
ClauKtio stwla 
Potass, chloride 
Chloride of linn- 
Salt 

FcrtilLsers . , 

Suljihatc oi soda . 

fixallc acid . . 

Potabli 

Nitric acid 

Soda 

Sulidiur 

Soluble j;laRs 

Alizarin 

Coal-tar coluui-s 
^'egctttble colours 
Indigo 


Cliief source.s and 
pcicentage amountR. 
. . Norway all 
Cermany all 
U.S.A. 9(5% 

. Norway 92'',, 

. . Cermany 95% 
(I’crmanv all 
. . i;.s.A. ■ (52";, 

. . (•'ennany 87",, 
f Cerrnauy 7{)\ ' 
• • I U.S.A, 27% . 
. . (Jerniany 00°o 
(iermany all 
. . (forrnany all 
. . Norway all 
' (Germany Cs°,' | 

•• I U.S.A. 27 , 
U.S.A. all' 

. . Cermany 92% 

. . (iermany all 
. . (.'ermany 99% 

.. ^Vest Ind. all 
(I'crmany all 


Approx, value 
In £ Htorllng. 
21.000 
18,000 
2J.000 

14.000 

32.000 

19.000 

74.000 

310.000 

480.000 
. . 200,000 

19.000 
00,000 

70.000 
C5.()(Jb 

. . 168,000 

19.000 

10.000 

312.000 
13.000 

0,500 


— {f.'.S. Com. Nep., Jan. 31, 1920.) 

Swedish Imporfs of Chemicals and Metal*.- The fol- 
lowing figiiro.s show the SAvedisli imports, in tons, of 
varmus choinuals and medals duriiiK 1919, together 
AAiLh the corresponding amounts for 1913 -—Goal 
(1000 tons), 1913 (4879); coke (1000 tons), 279 (496)- 
(I2'!.2r,tn; saltpidre, 23,212 
(.i3,8p2); potash .salts, 12-1.902 (80.121) - raw copDei- 
14,0.39 (9182) ; zme, 9295 (3071) ; tin, 998 (108,3) ? pig. 
Ton, 26,040 (99,972). It nil! l,o seen that pnLsh 
sails and crude phosphates are the chi(‘f items.— 
(( /trm. hoL, Mar. 3, 1920.) 

Clieinkal Trade in Holland. Supplies of sulphurTc 
acid during the first six Ave<'k.s of 1920 did not com- 
pare unlavourubly witli tlio.se of the fir«t half of 
1919. I'.yen when siil},h uric acid can l>e imported 
. lom Germany and Belgium, Duteli reipiireiiients 
l.aye .so inereastHi that tlie wliole l.ome output would 
hud huyei-s. I he industry is hampered by labour 
dillu ulties, particularly in regard to shortened 
boni-s «f AA-ork. 1 he artificial Imdiliser indirstry has 
stil to eoiiUnul witli diftieiiltie.s in obtaining raw 
inatenais. Ilumphate and pyrites were imported 
in small quantities and irregularly. The trade in 
pliarmaci'ulical eliomicals is moderately prosperous 
although a normal output is inifiossible; there is’ 
however, a brisk demand for pharmaceutical pro- 
ducts both at liome and from abroad. Trade in 
I* essential oils continues favourable. The imports of 
raAv materials for the varnish, colour and lacquer 
industries Avere satisfactory during the Ifwt three 



154 B 


REVIEW. 


[AjoU 30. 1420. 
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months of 1919. Home demands, particularly for 
dyeetn^s, were such that most Dutch factories could, 
ho kept in full employ. In the absence of ditficuj^ies 
connected with the importaticlh from Germany of 
such raw materials as lithopene, zinc white, ete., the 
future of this industry should be good. Deliveries 
of raw material from England are, at iwesent, very 
uncertain. The manufacture of writing and 
printers’ inks was orisk, the one drawback being 
the irregularity of imports ctf raw material. The 
export trade has been hampered tlie depreciated 
exchange of foreign wuntries. — (/. angew. Chem., 
Mar. 2, 1920.) 

Algerian Minerals. - The exportation of phos- 
phates and minoraf ore from Algeria in 1919 has 
l^n greatly handicapped by difficulties of transport 
and freights. Exports of phosphates and iron ore 
exoe^ those of 1918, but there has been a consider- 
able diminution in the exports of lead, zinc, and 
antimony ores. Mining, however, has not been 
affected. Tho figures given by the Algerian Cus- 
toms indicate that the colony exported half its out- 
put of phosphates, all the iron ore, thrcc-quar^rs of 
tho zinc ore, but sent all the lead and antimony 
ores produced to Francx^. To assist the development 
of the mining industry in the country tho French 
company “ Minerais et Metaux ’’has set up branches 
at Constantine and Tunis, whose functions will Ini 
similar to those of the branches of the Metallgesell- 
schaft and the De Be<;r, Sondheimer Co., which 
operated in Algeria before the war. 

The Italian Iron and Steel Industry.— Practically all 
the iron ore produced in the kingdom of Italy comes 
from the island of Elba, whicli supplies the steel 
• plants at Portofeiraio, Piomhino, and Hagnoli, tin' 
yearly capacity' of which cxce<ds 100, (KK) tons ol 
'steel. Almost all tlie other ste('I plants in Italy are 
engaged in tin? re-melting pig-irou and serap. 
4s practically all the coal rctjuirtxl liad to be im- 
ported, the war led to a greater u.se of donu'stb; 
fuel, especially lignite, and to an extended use ol 
electric furnaees. The growth of tiie Itali.an iron 
and steel industry is shown by tlie increase trom an 
output of 911,000 tons of steel in 1914 to 1,301,000 
tons in 1918.— ([/..S’. Com. Feh. 13, 1920.) 

Tin, Gold, and Tungsten Production in the Federated 
Malay States. In 1919 the outjiut of tin and tin ore 
was 30,394 tons, valued at £8,736,471, against 
37,370 tons, worth £11,032,234, in 1918. In the 
same year the gold production was 16,402 oz., W'oi th 
£63,559, compared with 18,309 oz., valued at 
£70,9.18, in 1918. Tho output of tungsten ores 
amounted to 436 tons, an increase of 704 f'^ns oyer 
1918. The ore.s consisted of almost e<|ual quantities 
of wolfram and scheelitc. To encourage the 
winning of tungsten ores, the export duty is re- 
mitted at present . — {Bd o/ Tiode J Mar. 11, 1920.) 

• Market for Cement in Brazil. — In 1913 the amount 
of cement imporUxl into Brazil was 465,000 metric 
tons, of which 40 per cent, came from Germany 
and 28 and 11 per cent, from Great Britain and 
the United StaU>s re.spectivcly. Owing to war con- 
ditions the United States had little coinj^tition to^ 
face, and consequcmtly its contribution during the 
war rose to an average of 30 per cent., whilst Great 
Britain’s contribution rose to 29 per cent, and 
Germany’s fell to 14 per coni.— (Bull. Deptt Trade 
and Com., Canada, Mnr. 8, 1920.) 

Oil Seeds and Nuts in Guatemala.— Except for a 
small production of castor oil, there is no vegetable 
oil industry in Guatemala, although there are 
abundant supplies of seeds and nuts from which oil 
mij^t be extracted. Besides castor beans, sesame, ■ 
and coconuts, the nuts of the royal palm (corozo I 
and cohune nute) and avocada must be mentioned. 
The corozo nut, which grows on the Pacific slope, | 
could be obtained in quantities amounting to 


100,000 tons per annum, and it has been ascertained 
that 12 tons of nuts yield I ton of kernels, contain- 
ing 52 per cent, of oil. The cohune nut is similar 
to the corozo, but grows on the Atlantic slope, 
^ where 60.000 tons per annum could be collected ; 10 
tons of tliese nuts yield about 1 ton of kernels con- 
taining of oil. Tho chief obstacle to the 
ploitation of these nuts is tho difficulty of collection 
and transport over wide areas of swamp and jungle. 
Special machinery would be needed for cracking 
the nuts. — ([/..S’. Com. Hep., Feh. 7, 1920.) 


OFFICIAL TRADE INTELLIGENCE. 


{From the Board of Trade. Journal for April 8 
and 15.) 

OPENINGS FOR BRITISH TRADE. 

The following inquiries have been received at the 
Department of OveVseas Trade (Development and 
Intelligence), 35, Old Queen Street, London, 
S.W. 1, from firms, agents or individuals whc 
desire to represent U.K. manufacturers or ex- 
porters of the goods 8pei;ifie<l. BritLsh firms may 
obtain the ^laines and addresses of the persons or 
fillips referred to by applying to the Department 
and quoting the specific reference number. 


Looalitv of 


Kciorencc 

Firm or Aijeut. 

Materials. 

N’umljcr, 

Auslrnlia 

J’aper 

r.()l 


(I'iiiKS. china, [lotfci \ 



Steel, jillovs . . 

•172/0, 28 

Canada 

Hniggists sundries .. 



Cntch. si>uii loulav'c 

ClH iaicals for rubber, ])aint. textile. 

47d 


tur-<l\ciiig, and leatlier tanning 
industries . . 

471 


riumhcis' ixMterv, twine . . 

4?5 


Porfiimerv, soa|>, talcum . . 

47ja 


Sanitfiy ware, t,(K)! Htcol . . 

jOO 


.Sheet bras.H. nickel silver, copi>cr, 



bronze, aluminium 

'>12 


l’ai>(>r, vegetable parchment; 

alt) 


MagneHla sectional ])ipc coverings . 
.Steel balls. I)all-jnlll liners, sUad 

310 


plates, stanciard jdjte, iMjrax ghnss 

.Vjij 


Steel sheets . . 

t 


Thenuomctein 

t 

New Zealand .. 

I’oti^ium sulphate, ammonium 
sumhatc, sexilum nitrate, sodium 



and poUifisium cyanides . . 

r)2i 

Soulh Afri- .a 

Bottles 

Giuss. china, iron aiul aluminium 

477 


ware 

47t> 


Paper 

322 

Kgyi't 

Palm oil and vegetable oils for snap 


• 

making, degras, fish oil, tanners’ 
requisites, wliite tallow, margurino 

32d 

Belgium 

Sbad tubes, cabbis. Industrial oils 



and grease's, refractory products 

482 

Greece A .Scridn 

Galvanised sheek, cement 

48.'> 

Hungary 

Lubricants, telMng 

Condensed milk, soap, candles. 

531 


olive oil, matches (tender for) 

532 

Italy . . 

Pharmacentlcnl ]jrorlucta . . 

486 


Chemicals for soap making 

Chemicals for soap making, stearin. 

533 


pajKir, textilo, glass and tanning , 
factories 

334 

Nether Iund» . . 
Argentina, ) 

Leather 

489 

Uraguay 

Bra7.ll 1 

Paper, leathor 

1 

494a 

Columbia 

Galvanised iron, tinplate, ruuber. 



soap. p<^rf limes 

495 

Morocco 

Candles, tinplate 

544 

•Official Secretary. Commonwealth of Auatraiia, 

Conimer- 


clal Infonnatlon Bureau, Auntralia House, Strand, London, W.C, 2. 

fThe Canadian Government Trade CommlHsloner. 73. Baainghall 
Street, London, K.C. 2. 

Market Sought. 

A firm in Canada desires to get into touch with 
U.K. importers of polishing oil. [Inquiries to the 
Canadian Government Trade Commissioner.] 
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TARIFF. CUSTOMS. EXCISE. 

AuBtralia . — The import of calcium carbide is pro- 
hibited) except under licence, as from February 10. 

A copy of the Bill for the revision of the Customs 
TariflLraay be seen at the Department of Overseas 
Trade, 

Bahamas. — A drawback of 60 per cent, is allowed 
on imports upon the duties leviable under the 
Tariff Act, 1919, with some exceptions, including 
alcoholic beverages. 

Belgium. — An import licence is required for 
sulphuric ether as from March 12. 

The export of chemical manures, sodium car- 
bonate, natural phosphate, pitch, tar and tar dis- 
tillates is prohibited except under licence. 

Brazil. — The sale price of the gold “ vales ” for 
the payment of customs duties is to be calculated 
as from December 8, 1919, on the basis of the New 
York exchange instead of on the sterling rate. 
This ruling means an increase of about 12 per cent, 
in the total duty payable. 

British India. — The import o? ammonium nitrate 
is duty free. 

The prohibition of the import of dyes has been 
canoell^ as from March 13. 

Canada. —Thci form of the certificate of value and 
origin for imports under the British preferential 
tariff is set out in the issue for April 15. This 
certificate must be written, printed or stamped 
on the back of the invoices. 

Ecuador. — A surtax of 2 per cent, ad valorem 
has been levied on most classes of goods as from 
January 1, 

Esthonia. — All imports are now subject to 
permits. * 

FmJund. —The proposed temporary increases of 
customs duties became law on March 10. 

France, — The export of gold and silver to the 
French Coloni^'s is subject to the previous consent 
of the Minister of Finance, 

France (Madagascar). — The piodified classifica- 
tion and rates of duty on chemical products dealt 
with under tho customs rlgime for German dye- 
stuff.s applicable to Franco is now applic^Ie to 
Madagascar. 

France and Algeria. — Modifications of tho “ co- 
effioionts of incrcaw ” affect, inter alia, ' bite wax, 
wares of nickel, tin and German silver. 

^ French Colonie.'^. — The Decree prohibiting the 
import of foreign sugar, molassei and alcohol into 
French coiociee has been modified and the import 
of the gO(xlfe is now permitted in certain cases. 

Germany. — ITio conditions controlling imports 
are set out in the is.sue for April 16. 

Among the articles for which no expert licence 
is required are slate, alabaster, certain stones, 
spring salts, emery cloth, wax cloth, certain wares 
of leather and rubber, imitation ivory (except 
celluloid), carbons for* arc lamps, carborundum 
iWares (with some exceptions), certain glass wares, 
j^old leaf, spun silver and aluminium, threads of 
imitation gold and silver and threads of common 
[metals. 

I Italy. — A stamp duty varying from 0*1 to 10 lire 
las been levied on the sale price of all articles of 
uxury.” * 

Malta. — The provisions of a Bill to confer a tariff 
ireferenoo on British Empire products is given in 
he issue for April 15. 

Mexico.—^he export of goat skins, ox and cow 
lidea is prohibited as from May 1. 

The import of gasoline and other petroleum 
^hers is now duty free, 

Fortu^al . — Recent customs decisions affect gaso- 
le. ohye oil, coined silver, rolled tin sheets, 
icks, tiles, and ceramic products. 

Switzerland. — An impiort licence must be ob- 
ined for certain milk products, including oon- 
msed milk. 


, REVIEWS. 

i ^ • 

• 

“ Thb Chemistry and Technology of the Diazo- 

CoMPOUNDS.” By J. C. Cain. Second edition. 

Pp. xH. 4- 199. (London: Edward Arnold. 

1920.) Price 12«. 6d. net. • 

The second edition o4 this monograph supplies im- 
i portant confirmation of tho view that the pure 
1 chemistry of to-day is tho applied chemistry of to- 
I morrow. Moreover, this treatise emphasises the 
j fact that there is no near cut or short circuit to 
! advance in chemical industry without a persistent 
and ungrudging devotion to the pursuit of academic 
! research. .Johan u Peter Griess, the discoverer of 
i tho diazo-reaction, and his teacher, Kolbo, under 
I whoso inspiration the initial step was taken, were 
1 chemists pure and simple without any of the 
I dubiously attractive labels — such as industrial, en- 
I ginccring, phy.sical, or colloidal — which arc so popu- 
lar to-day. Never tneloss this discovery of the diazo- 
1 compounds and the azo-colours, also produced in the 
I first instance by Giic.ss, has possibly found more 
1 work for the chemical engineer than any other 
! organic synthesis m existence. The diazo-reaction 
' is the fundamental operation required in the manu- 
I facture of the azo-dyes, the largest and certainly 
one of tho most important group of colouring 
I matters. It is also an essential step in the produc- 
j tion of many coal-tar intermediates required in the 
! synthesis of drugs, photographic materials and dye- 
! wares of all descriptions. This chemical change 
i has played a most important part in the elucidation 
I of the chemicMil constitution of many technically 
! important aromatic derivatives, and is constantly 
' receiving frc.sh applications, as, for inetance, in 
i its extension to the manufacture of organic arseni- 
I cals employed as drugs or as toxic agents in chemical 
j warfare. Improvements ahd modifications in th^ 
j proc:esH of diazotisation are constantly being intro- 
I duced, and since the discovery of the first diazo- 
; compound in 1858 until the present time the syn- 
■ thotic applications of diazo-ucrivatives have bwn 
I extending. The seven chapters of tho monograph 
i devoted to the reactions of diazo-com pounds are a 
valuable testimony to the adaptability of the diazo- 
reaction to the most varied syntheses occurring 
among aromatic compounds. Copious references 
relating to these reactions are supplied from which 
it will l>e 8<;*en that some of these extensions are of 
very rectmt date. Among other promising develop- 
ments in tho aromatic series may be mentioned tho 
synihc.sis of complex dianthraquinonyl derivatives 
; from diazo-aiithraquinone .salts and the application 
i of orthodiazophenols to tho pro<luction of mordant 
' hydroxy a zo-dy 06 . 

There is no indication that tho diazo-reaction is 
|)Ow)ming played out. A new chapter introduo^ 
into the second edition of this treatise suggests on 
the contrary* that the chemical change under con- 
sideration is entering on a new phase of usefulness 
as regards the production of heterocyclic diazo- 
compounds. Tho existence of this more recently 

• discovered group of diazo-derivatives offers freeh 
synthetic possibilities. 

The sections dealing with diazo-com pounds of the 
aliphatic series also show that significant discoveries 
have b^n made recently among this group of diazo- 
derivatives. 

The intimate relationship between theory and 
practice which subsists in this branch of organic 
chemistry is demonstrated by the fact that the 
classical controversy on the constitution of diazo- 
derivatives was ushered in by Sohraubo and 
Schmidt’s industrially important discovery of 

• sodium iso-p-nitrobenzenediazooxido (“ Nitrosamino 
red in paste ”). This invention was exploited 
promptly, and the writer recollects very vividly the 
eircumstanoe that sample bottles of the commercial 
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diaeo-oxide were received in 1894 by the same poet 
as the Berichte, in which tho*new product was prst 
described. • 

The author devotes the last six chapters of the 
work to a discussion and review of the various 
theories of the constitution of diazo-derivativoa from 
Griess’s time down to the present day. This mono- 
graph is an indispensable guide to the chemistry 
and technology of the diazoB'oaction and its pro- 
ducts. The bibliographic data are very complete, 
and further aid to the reader is supplied by the full 
subject and name indexes. 

(jr. T. Morgan. 


Chlorination of Water. By Joseph Racb. Pp. 

168. {New York: John WUey and Sons, Inc.; 

London: Chapman and Hall, Ltd. 1918.) 

Price ^1.50, or 7s. net. 

At the present time no method of water purifica- 
tion is 80 popular as that based on the germicidal 
value of chlorine and the hypochlorites. Although 
this property of free chlorine was known early in 
the last century, and long before the germ theory of 
disease was established, it was not until the 
’nineties that bacteriological examinations, in con- 
junction with the trials of the Hermito fluid for 
disinfection of the Worthing sewage in this country, 
demonstrated its extraordinary value as compared 
with other disinfectants. Ten years ago the 
Boonton supply of Jersey City, in America, was 
flterilised by the addition of bleach, and now more 
than a thousand cities, principally in America, use 
it or liquid chlorine for water purification. The 
author estimates that J.OOU million gallon.s of water 
per day is being chlorinated in North America, and 
in this country the. metho<l is now recognised as a 
safe and economical one, \s'orthy to form a per- 
manent part of a public wate. s^^rvicc. In these If)!) 
]^»agos Air. Rac<^ has giVen a very good historical 
resume of the subject, together with a description 
of the practical methods which have been developed 
in America and the resiilis which arc obtainable by 
their use. At Ottawa the author has found that, as 
originally pointed out by the reviewer, the addition 
of ammonia to hypot.-hlorite, owing to the formation 
of chloramine, incroa.scs the velo{;ity of the germi- 
cidal action of the solution, and thus renders the 
chloramine treatment more economical. This mcKli- 
fication of the original method wa.s distinctly advan- 
tageous during the war, when bleach rose to a very 
high price in the iS fates owing to the cessiition of 
exports from Europe.. 

H. Ridhal. 


AIani^al of the Chemical .Analysis of Rock.s. By 
H. T. ]Vas'ltin(jiori. Third edition, revised and 
enlarged. Pp. xii. -t 271. (New York : John 
Wiley and Sons, Inc.; London: Chapman and 
Hall, Ltd. 1919.) Price lU. Qd. net. 

The third edition of thifi well-known handbook by 
one of the American authorities on roc-.k analysis 
does not contain anything altogether new, but the 
analytical methods have been described with a. 
greater wealth of detail, and more stress has been 
laid on tho sources of error both in operations and 
in rnethodfl. The text-matter is subdivided into five 
parts: — (1) An introductory discussion (pp.#26) on 
the importance and general character of analyses 
and on the various constituents which enter int<j 
the composition of rocks; (2) apparatus and re- 
agents (pp. 30) ; (3) sampling and crushing (pp. 16) ; 
(4) analytical operations (pp. 36); and {^ methods 
of rock analysis (pp. 132). An appendix contains 
factors, a bibliography, an authors’ and a subject 
index. 

While sections (2) and (4) would seem to be 
written rather for the guidance of beginners in 
quantitative analysis, sections (3) and (5) form a 


most valuable guide for sjl practised chemists who 
do not carry out rock analyses as an ordinary pur- 
suit. Indeed, in the writer’s opinion, the l^K is 
of such general excellence that criticism, if at all 
called for, can only bo levelled at one or two minor 
points. Thus, on p. 138, in describing the decom- 
position of tho rocK powder by fusion with sodium 
carbonate, tho author advises rubbing the clean 
platinum crucible in Avhich the operation has been 
carried out, with a small piece of moist filter paper 
to remove the last of tho silica, and throwing the 
paper into the acid liquid w^here it disintegrates 
during tho evaporation to dryness. The writer 
would prefer to reserve this piece of paper between 
watchglasBcs and add it to tho weighed crucible 
before igniting the silica, to prevent any possible 
contamination with soluble organic matter formed 
during the final stage of the evaporation, when the 
acid becomes concentrated. Again, in contrast with 
all other dirwtions aiming at work of tho highest 
pos.siblo degree of accuracy, it is perhaps rather 
surprising to find tl,io following statement (p. 161) : 
“ If the rock is high in silica or is low in manganese 
(less than 0'20 per cent.), as is true of nearly all 
rocks, the analyst may advantageously dispense 
with the addition of tne persulphate [when pre- 
cipitating alumina, etc., wdth ammonia], and dis- 
regard the slight error involved in tlie distribution 
of the manganese among the alumina, lime and 
magnesia.” One would nave expected the author 
to adviKNate tho co-precipitation of manganese with 
tho alumina as a regular practice. 

Apart from a few debatabk' technicalities, the 
n(‘W edition of this admirable littlo book offers no 
ground for criticism; its merits have long since 
madv it a standard work on tln‘ subject of rock 
analysis. 

W. R. SdlOELLEH. 


PUBLICATIONS RECEIVED. 

Thu Use of Coli,oii)8 in Health and Disease. By 
A. 13. vSk-\rle, \rith foreword, by Siii M. Morris. 
Pp. 120. (London: Constable and Co., Ltd. 
1920.) Price Ss. 

Tiuttato Di CiiiMiCA Genkhalr ED Applicata all’ 
Industkia. Vol. 11. — Chimica Organica. Parte 
Prima. Third revised and enlarged edition. 
By Dr. E. Mmltnahi. Pp. 621. (Milan: Ulrico 
lioepli. 1920.) Price 28 lire. 

Utilisation dks Alocfs Marines. Par C. 
S.vrvAGKAU. Encyclopedie Scientifique., puhliee 
sons In direction du Dr. Toulouse. Pp. 390. 
(Pari^: Caston Boin. 1920.) Price 7 /r. 60. 
The Production of Iron and Steel in Canada in 
1918, Canada, Department of Mines. By 
J. McliF.isH. (Ottawfl: J. de Labroquerie 
Tac.he. 1920.) 

Publications of the United States Bureau op 
Mines. Department op the Interior. {Wash- 
ington: (Government Printing Office. 1919, 
1920.) 

Dangerous and Safe Practices in Bituminous 
Coal Mines. By E. Steidle. 

Production op Expiaisiveb in the United 
States during 1918. By A. R,. Fay. 

Gold, Silver, Copper, Lead And Zino in 

Nevada in 1918. By V. C. Heikes. 

Gold, Silver, Copper, Lead ajid Zino in 

Arizona in 1918. By V. C. Heikes. 

Gold, Silver, Copper, Lead and Zino in 

New Mexico and Texas in 1918. By 0. W. 
Henderson. 

Gold, Silver, Copper, Lead and Zino in 

Idaho and Washinoton in 1918. By C. N. 
Gerry. 

Gold, Silver, Copper, Lead and Zino in 

the Eastern States in 1918. By J. M. Hill. 
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SOCIETY OF CHEMICAL INDUSTRY. 


AWARD OF THE SOCIETY’S MEDAL. 

The Council of the Society has awarded its Medal 
for the year 1920 to Monsieur Paul Kestner in re- 
cognition of his distinguished services to chemical 
industry. 

Monsieur Kestner was born in Alsace prior to the 
German occupation in 1871, and although most of 
his life has been spent in Franc?e ho lived for 
several years in this country, and has been a 
member of the Society since 1893. He was ono of 
tho chief founders and tho first president of the 
Societc de Chemio Jndustriolle in France, which 
was established in 1917. Ho has been connected 
with engineering as applied to chemical industry 
throughout his career, and among his more notable 
achievements are tho use of foiicjed draught in acid 
towers, auttnnaiic acid elevators, tho climbing film 
evaporator, tho scalo-loss water-tubo boiler, and 
several inventions in connexion with beot-sugar 
manufacture. 

Very shortly before tho armistico M. Kestner 
gave an address of outstanding interest and im- 
portance to tho London Section of the Society on 
“ The Alsace Potash Deposits and their Economic 
Significance in relation to Terms of Peace ” (cf. 
J., 1918, 291 t). 

Tho previous recipients of the Society’s Medal 
have been ; — 

1896, Mr. John Glover; 1898, Dr. W. H. Perkin; 
1900, Dr. Edward Schunck ; 1902, Sir J. AV. Swan; 
1904, Prof. Ira Reiiisen; 1906, Dr. Ludwig Mond; 
1908, Sir Andrew Noble; 1910, Mr. Thomas Tyrcr; 
1912, Sir William Crookes; 1914, Right Hon. S'ir H. 
Roscoe; 1916, Mr. C. F. Cross; 1918, Sir James 
Dewlir, 


ECONOMIC BOTANY AND 
CHEMICAL INDUSTRY. 


J. B. FARMElf. 

The even i s of the hnst few years luive served to 
emphasise the need of looking more fully than here- 
tofore into th(i best means of utilising vegetable 
products as raw materials for industry, or of inves- 
tigating their amenability to chemical freatirient. 
We are mainly dependent on plants fqr tho great 
sources of our material wealthy and, indeed, plants 
(«and in a secondary sense animals also) represent 
the main real revenue of tho world, inasmuch as 
they are practically tho chief storors of the energy 
tha^t reaches us from the sun. 

Few people sufficiently visualise our absolute de- 
pendence on the plants for the sheer necessities of 
life, or realise how urgent is the demand for iii- 
vestigatioiis which will enable us not only to in- 
crease our wealth, but also give us a ' further 
mewire of control over tho sources of, and the con- 
ditions that affect, this plant revenue, Tho need 
[or such investigation begins at the bottom. We 
have much fiecd for stocktaking. At home there is, 
or cxamplo, a problem why some grass fields will 
atten stock, and others not. Such fields are known 
n most grazing districts, but no really satisfactory 
xplaimtion of their excellence is forthcoming, 
luperficial rea^ns, so-called, are common enoui^, 
ut the fact that such fields are often surroun^d 
r othen a^arently similar but of greatly inferior 

A ® enough to those who are 
aay with facile solutions of a difficult problem— 
rather, congeries of problems. Indeed, the soil 


and the grass'that §rows on it still constitute a re- 
latively open field of research. Chemical analyses 
of soil go a little, but only a little, way. The com- 
plex physical and phy.sico-cheraical conditions and 
tho relation of the plant root^ to the substratum, 
and the changes that may be induced in tho herbage 
itself, are very li ttle •understood ; indeed, it would 
be almost true to say that the real problems have 
as yet scarcely been formulatxl. Hall and Russell 
in this country have cmpha.sised the importance of 
tho physical texture of the land. Russell and his 
collaborators at Rothumsted have done first-rate 
pioneer work in Mivestigating the importance of the' 
inter-relations of protozoa and bacteria in con- 
nexion with soil fertility, and during the last three: 
or four decades we have come to recognise that the 
problems of fertility are not likely to be elucidated 
by tho older test-tube chemistry. They demand 
for their analysis chemists with a biological training 
and outlook, as well as biologists with a correspond- 
ing equipment in chemistry and physios. At 
pre^iit the two branches of science are often un- 
desirably divorced although, largely owing to pesti- 
lent systems of examinations, a lack of biological 
training among chemists is far more common than 
is a corresponding ignorance of “ physical ” science 
with biologists, at any rate those on the physio- 
logical side. It is not, of course, suggested that 
every student should attempt to specialise in both 
of these groat branches of scicnc^e, but it is cer- 
tainly a bar to progress that a student of tho ono 
should continue to be entirely ignorant of the more 
fundamental principles of the other. Those who 
are cognisant of the facts will l)e able of their own 
knowledge to supply examples enough during the 
late war — examples that would have been humorous, 
had the consequences not been fraught with 
much gravity at tho time. ' 

Ono of the happier developments arising out of 
the war consists in the greatly increased recogni- 
tion in this country of the value of science to in- 
dustrial enterprise, and this is becoming as pro- 
minent in the biological as in the chemical and en- 
gineering worlds. Botany in its various branches 
is in a position to render very important services 
at the present time, and the supply of properly 
trained young men is as yet quite inadequate to 
take advantage of the new situation that has arisen. 
The exploitation of oil, rubber and other trcmical 
products, the fermentation industries — indeed, all 
connected with tho utilisation of plants and plant 
products, afford large and profitable scope for 
»ciontifi(.‘ally directed industrialism. It is the busi- 
ness of tho botanist not merely to find the raw^ 
material, but to improve it by careful breeding, to* 
defend it from the attacks of enemies, both animal 
and vege^ble, and to investigate the conditions 
under which the yield of the desired product can be 
improved, whether by appropriate modification of 
the environment or by breeding. As tho nature of 
the problems becomes more clearly recognised the 
methods of cultivation, selection, and dealing with? 

• the raw material improve. Breeding, which used’ 
to w a sort of hit-and-miss business, is now be- 
coming more and more an exact science, and 
although, owing to the tangled mass of factors in- 
volved* immediate success in a particular direction 
cannot always be predicted, at any rate we do know 
how to attack the matter. Thus it is that in the more 
direct coses it is now possible with comparative 
certainty and rapidity to achieve results which 
formerly could only bo secured by an immense waste 
of time, material and, of course, expense. Intelli- 
gent breeding demands a wide outlook over the 

* many asj^cts presented by any single organism, but 
this fact is stifl unappreciated by too many businosa 

To give but one example, one often hears of 
high expectations being entertained that races of 
rubber ti^es can easily be produced which shall give 

B 
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high yields of caoutchouc, sh^U be immune to Ihe 
attach of disease, and, in 8hQ»*t, shall possess’all 
sorts of desirable qualities that, unfortunately, aro 
but seldom combined in a smgle individual. Such 
expectations are entirely unreasonable, at any rate 
for so long as ue continue to remain ignorant of 
the physiological significance of latex in the tree, 
of the origin and significance ^f caoutchouc forma- 
tion, as well as of the otlnu* substances that occur 
along with it. Possibly it may turn out that there 
exists a significant connexion hetwemi the caout- 
chouc and the troublesome rt'sin wbieli scsimis in- 
variably to accomi)any it iu all rubber yielding 
latices. The desti'ny of tiio oxvgen during the 
transformation from earbohydrato to rubber is in 
itself an attractive, and perhaps a very fiinda- 
inentnl, problem. 

The matter of immunity to fungal and other 
disea.se-produeing organisms is of the widest pos- 
sible interest. In our own cultivatisl crops the 
problem is ever arising. Why do Victoria plums 
suffer so badly from silver leaf (due to the fungus 
tStereuin), and wliy do lertain otherwise do.sirable 
varieties of potatoes fall victims to the attack of 
wart disease so that they cannot be grown at all in 
districts where the diseasc'i is present? It is plain 
that there is joint work here for the plant physiolo- 
gist and the chemist. There will have to be ‘‘ many 
knots unravelled by tlu' road ” beffore the secrets of 
immunity aro disclosed, and even if the final goal 
be distant the know ledge gained on the way 
thereto cannot fail to bo very productive in all sorts 
of ways as yet entirdy unsuspcs. ted. 

Fortunately, however, there aro many problom.s 
‘ of far more simi)lo typi^, some of which aro being 
solved, and others seem ripe for solution. For 
example, both in the field ;nd in the lalM)ratory 
the amount of .scientific work that is urgently 
i>jeded in connexion with cotton is stupendous, and 
the results will have an imi>erial no less than a 
national influence and significance. 

The vast sums of luoiicy wliich the groat cotton 
industry is s(‘tting aside for scientific researcli is 
proof enough that the leaders are alive to tlu' issues 
4it stake. It is with special pleasure that reference 
is hei'o made to the prize offered by Messrs. Cross 
and Bevan for an essay on “ The Interconnexion of 
Ec-onomie Botany and Chemical Indii.stry.” In 
the pages of this journal it would be superfluous to 
dwell on the advances in our knowledge of cellu- 
laso and its products which we owe to these investi- 
gators, hut what they hav(‘ done for eollulose can 
bo reiK'aUd by others for many other raw products, 
to the great advantage of commerce, industry, ami 
also, it may ho hoped, to the investigator.s them- 
selves. To the su(‘<-cssful essayist who, in the 
opinion of the Council of the Society of Chemical 
Industry, has shown conspicuous merit ther <3 niH 
fxrther 1x3 awarded a re.seareh fellowship of 
jper annum tenable at the discretion of the Council 
for two or three years This fellowship, the gift of 
Sir T. P. Latham, Bart., is particularly intcnde<l j 
to iirornote the study of economic botany, especially | 
in its bearings on ehernical industry; but tho ' 
founder has with great wisdom and foresight*! 
allowed great latitude as to tlie nature of tho re- i 
searches on which the recipient of the scholarship 1 
may engage. I’his enlightened action oiy^ht to ' 
•serve to stimulate some of the best among tho i 
jounger men and to direct their attention to tho 
rich fields of investigation that aro awaiting them. 
Rubber, indigo, tea, oils, vegetable proteins, 
bamboo and forest refuse, especi5ly abroad, and a 
boat of other products at once suggest themsedves 
as suitable subjects, and it must not bo forgotten 
that investigations not only of the main substanc‘es, 
bat of the by-products also, as all exprience abiind- ‘ 
antfy proves, are of immense value from a material 
and scientific point of view. The foregoing are, 
however, only a very few of those that might be 


uotod. The largo aud increasing lines of pro- 
uction that depnd on vegetable organisms and 
. fermentation only coll for a passing mention, inas- 
much as they have recently been so ably dealt with 
in this journal by Mr. Chaston Chapman. Th,e de- 
mand for vegetable oils and fats is a growing one, 
and tho sources of .supply are likewise increasing, 
whilst chemical investigation has already shown 
how much can he done in rendering tho raw oils 
suitable for foods and other purposes. But we are 
really only on the thrcsliold of tho wealth which the 
vegetable kingdom holds out to those who know how 
to grasp it. And in utilising these things we are 
increasing the revenue, without, as im some of our 
large industries, depicting tho capital of the world. 


COAL CONSERVATION IN THE 
UNITED KINGDOM. 


In the “ James Forrest ” Lecture, delivered 
before tlic Institution of Civil Engineers, on April 
20, Sir Duguld Ch'ik critically examines the con- 
clusions of ilie Coal Conservation Committee and 
their recommendations relating to “.super” elec- 
trical generating .stations (see this J., 1918, 40 r). 
It is considered that the coal at present consumed 
for purely power purposes, including railways, is 
only 48'7 million tons, or Ul'.S million tons less than 
the Committee’s e.stimaie, and that the average 
eoaKconsiimption peu* h.h.p. hour is 4'05 lb., rather 
than 5 Ih., as as.sumed hy the Committee. Allowing 
for a reduction in the coal (“onsumption to I’SO lb. 
per e.h.p. hour hy tho introduction of super- 
stations, which will give a saving of 30 million tons 
of coal on stationary ])ower, and for a fiu'ther 
saving of 7'5 inillipn tons hy tlie electrification of 
railways there is a p()ssihl(3 saving of 37 5 million 
tons of coal per annum in the production of power 
I'ompa^ed with the 55 million tons saving antici- 
pated hy tho CommiLtee. It is shown that, 
although small fuel savings are pos8ihl(3 in tho ap- 
plication of electricity for lighting and power pur- 
poses, the general substitution of electricity for gas 
and for coal iisi'd for domestic pnrpo,s< 3 s, as contem- 
plated in the Comlnittee’s report, would result in a 
loss of tho wholo saving on stationary power 
assumed above. It would require the consumption 
of 2'()5 times as much coal in the super-stations to 
provide ehxtrically tho heat, light and power at 
present supplied by the gas industry, or the extra 
coal consumption would be 31 million tons; no coal 
could be saved by substituting eh'ctricity for tho 
coal used for domestic consumption (see this J., 
1919, 101 R). 

Mith improved thermal eifieiemies of gas manu- 
facture resulting from the distribution of 75 per 
cent, of the whole heat of the coal in gaseous form, 
and with improvements in the design of gas ap- 
paratus, an annual saving of 6 million tons of 
coal per annum on tho gas industry ma^^ bo antici- 
pated. The displacement of all household coal by 
gas would save a further 17-5 million tons. If tho 
efficiency of all boiler plant could he'^raised to 75 
per cent, there would l>o a saving of 4‘4 million tons 
on colliery power plants and of a further 4 million 
tons on coal used for purposes of manufacture other 
than producing power. By using our water power 
wo could obtain an additional throe million h..p. 
without consuming any more coal. 

It is erroneous to suppose that very large units 
are necessary for reducing the fuel consumption in 
the generation of electrical power or that great 
gain is to be obtained from very large steam tur- 
bines. The limiting efficiency of the turbine is 
28 per cent., whereas 45 per cent, b.h.p. may be 
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obtained from gas and* oil engines in the near 
future; the saving of coal in the production of j 
power may as well he claimed for gas engines as foro : 
super-stations. Any large saving of coal on power ; 
is dependent upon the replacement of capital sunk , 
in present installations which normally takes place ■ 
as a result of the development of industry. In 
competition with steam the efficiency of the in- ; 
ternnl combustion engine increased from 16 per 
cent, in 1876 to 30~,8.5 per cent, in 1920; during ^ 
the same perio<l the efficiency of steam rose from 8 
to 20 per cent. , ■ 

As a result of healthy comiKitition l)etwecn the 
various modes of generating power it is anticipated i 
that the consumption of coal will fall to under 2 lb. ; 
per b.h.p.-hour within ten years, but this will bo by ! 
the development of the inU^rnal combustion engine ! 
and by improvement in steam boiler, town gas, and j 
gas producer efficiencies in addition to the ex- ; 
tended application of electricity. I 

It is concluded that if the supply of heat is to be i 
included in the ('b'ctricians’ pfogranimo the pres»ent 
high-f'fhciency turbine must 1 m> abandoned since the ! 
use of electricity for heating involves great loss of ■ 
coal : use must rather be made of the heat of steam 
discharged from engines at a pressure .slightly above 
atmospheric. By this means the thermodynamic 
efficiency of the engine is reduced from 19 to 10 per 
cent., but if all tlic exhaust steam could be utilised 
for industrial or city heating piirf)oses, the only ' 
therniaJ losses in the system arc tliose due to radio- ; 
tion and condensation. The use of high-pressure | 
steam turbines without vacuum would he a further i 
advantage in connexion with the choice of position ! 
of central power stations, inasmiKih as probloin.s of i 
water supply arc considerably reduced. 

It is shown that with a reversed Carnot cycle { 
engine, advocat'd by Lord Kelvin for heating and i 
ventilating reoms, it would he possible to heat large ' 
volumes of air with great thermal economy, using i 
either gas or electricity as tlio .source of motive | 
power. The diflicullies of application of this 
principle are piir^dy practical and can b<; overcome, | 
hut such scliemos arc not likely to 1 k> d^volope<i 
immediately owing to the prewnt high overall effici- 
ency of gas for light, heat, and power. 8till higher 
efficiencies are anticipat('d in the gas indii.stry, and 
neither gas nor electricity should be artificially dis- 
plaml by the uninformed decision of a Government 
0:nnmitt e. 


J iapaneso tmrcelain — unlike that of Chin» — aft< 
ng shaped is fi^ biscuit, is painted with har 
fire colours, then glazed, and fired again at a muc 
higher temperature; •in case of enamel colot 
decoration or gilding, tho ware is afterwards fire 
in a mufflo kiln. 

The values in £’s sterling /at normal exchangi 
of tho total annual prodnetion and exports ( 
.lapane.se earthenware and porcelain for the porio 
1909-1918 were as follows: — 


Year. 

Production. 

Exports. 

1909 

£1,261,600 

£537,560 

1910 

1,. 354, 700 

502,900 

1911 

1,521,000* 

558,000 

1912 

1,689,000 

556,560 

1913 

1,804,600 

683,700 

1914 

1,491,600 

603,500 

191.5 

1,789,800 

709,790 

1916 

2, 574, .500 

1,235,600 

1917 

2,995,000 

1,478,000 

1918 

4, 513, .500 

2,037,000 


It may he noted that since tho lieginning of th 
great war tho annual value of the exports hs 
more than trebled. Before tho war nearly half th 
.JapaiK >80 pro<lu(tion want to the Unite<l State! 
but less than one-fourth in 1918. Nearly twe 
thirds of the total imports of decorated chins: 
Parisin, porcelain, and bisiiuc, into tho States com 
from Japan, hut the United Kingdom supplies th 
greater part of the decorated earthenware an 
crockery imports. Tlie porcelain and 8emi-porc< 
lain nrodiiets of which Japanese ceramic export 
largely consist, and for wliich they are main! 
manufactunMl, are table ware, sanitary ware (wasl 
howls and other bathroom fixtures), electrical pore< 
Iain, toys and novi'ltics. 

Kaolin is mined in Japan by tunneling into th 
hills where the deposits arc found, and the fine 
material is separated by washing and settling, ipo 
filter presses Injing used to separate most of th 
remaining water (after r\inning off tho surfac 
portion) fron. the kaolin. Tho drying i.s complete 
in open sIkmIs or (in good weather) by direct eJi 
posure to the sun. Tho present laid-down cost ( 
drioil kaolin is 18 dollars per ton. In tlie Yams 
guchi district only 16 per cent, of the mine 
material is usable kaolin, the remainder lieing lef 
unu.sed, excepting a limito<l amount of sand wash 
ings utilised in the steel mills and for making fire 
bricks. 

The following analyses indicate the nature o 
.fapano.se kaolins, clays, and “ porcelain stones” 


THE POTTERY INDUSTRY IN 
JAPAN.* 


JapanosiA ceramic products have always been 
distiiiguislied geographically rather than technic- 
ally, as Satsuma ware, Tmari ware, Awata ware, 
etc. Even the conimon Japanoso word for pottery, 
” Seto-mono,” is derivetl from tho town of Seto, 
the most famous manufacturing eontro. 

Japanese eerainic wares may Im clas.scd roughly 
in three l^roujis : — 

1. Stoneware, including tiles etc., usually glazed 
and ornamcuUMl only by .stamping or scoring, made 
in many parts of Japan and chiefly used locally. 

2. Faience (earthenware), as Satsuma and Awata 
ware, mostly with a < . ackle glqize, and highly 
decor.ated. It has easier firing than porc!elain, and 
therefore is softer and more fragile, but also can 
be decorated with more delicate colours. Much of 
this ware has gone abroad in the form of curios. 

3. Hard imrcelain and eemi-porcelain, as Seto, 
mari, and Kiyo Midzu among tho finer wares, and 
ikUtani among the coarser. 


* Abttract of Report wnt to the Department of Oommorce at 
rashlngtoa by the U.8. repreaentotlve at Tokyo. 
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70-60 

14-75 

0-86 

0-29 


3-91 
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**e 


i Tho “ porcKjIain stone ” or “ rock clay ” is some 
1 wliat similar to Cornish stone. 

It has been found that English kaolin or chini 
J clay must be used to obtain tho whitest and fines 
'! china, .and it costs the Japanese manufacturori 
I about 40 dollars per ton. Tho wages of the moi 
I employed in preparing the materials are 60 cent! 
j per day of 12 hours. Felspar occurs in Japan, th< 
I best iKoiig from Fukushiina. The saggar clays ol 
i Japan are inferior, and about 40 per cent, of the 
saggars break in each firing. To counteract the ex* 
ee.s.sive contraction of tho saggar clay it is mixed (a« 
in other countries) w'ith old saggars broken up and 
coarsely ground to tho size of a small pea as a 
maximum. 

In tho modern factories using circular down- 
draught ovens good coal is requii^, which is diffi- 
cult to secure in Japan, and costs the manufacturer 
in Nagoya about 17 dollars per ton (of 2000 lb.), 
oa compared with 4 dollars in 1914. 

b2 
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Plaster for the best work, is imported fr<^m 
America, and costs nearly 10 dollars per barrel 'of 
224 lb. Native plaster is inferior. Colours for ! 
decoration are largely bbtained from England, in- 
atead of as formerly from Germany, but the de- 
calcomania sheets are chiefly supplied from 
America. ‘ 

The old type of Japanese kilt or oven is unique. 

A single oven is built at the bottom of a hill. An- 
other is added as required to tho side of the first 
and at a higher level, iMung also larger in size. 
The kiln or oven reseirihlos in shape the inside of 
the ordinary muffle* or decorating kiln in the 
United States. Tho floor is usuall*,’ covered with 
sand, and the firing i« not begun until all the 
ovens have iKien filled witli ware. Tho fire is 
started in tho ov'on at the bottom of the hill, tho 
heat entering from fire boxes which extend the 
entire width of the oven near the boundary between 
the two arches. Each oven has a draught-hole half- 
way up the side, above the hole where tho fire is 
fed. Tho direct brunt of the heat is taken by a 
firebrick wall. Tho flame and heat, circulating 
about the rounded roof of the oven, pass into tho 
oven next above through a series of openings on 
tho level of the floor of that oven. The heat passes 
from one oven to the other, tho sutplus from one 
drying and warming the contiuits of the following 
oven. Wood is used entirely in firing the ovens, in 
sticks about 15 inches long and about as thick as a 
man’s wrist. The ovens are fed from cither side 
through a small hole less than 1 foot in diameter, 
one stick at a time being put in continuously 
^during the firing. The wood costs about four 
times tho pre-war cost, and the firing of each 
furnace costs about 250 dollars. Ihe heat is in- 
tense, approximating to cone Id. As each oven 
reacihes the desired Jieat the fecdii:g is disc'ontinued 
and tho firemen proceed to the next oven above, 
which by this time is hot enough to ignite the wood. 
By the time the third oven is firisl the first is ready 
to be drawn or discharged. These ovens are a 
crude form of the German Hoffmann kiln. 

In a modern pottery at Nagoya, the centre of 
tho industry in Japan, it is a striking fact that 
labour is still by no means considered tho first and 
greatest factor in cotsts. All the materials are 
carte<l in small one-horse wagons, each hor.se being j 
led by a man, and tho materials are piled on the j 
wagon in shallow tray-like baskets, each containing - 
as much as a man t>an carry conveniently. A second | 
striking fact is the large amount of hand lalmur i 
used in tho breaking np .and sorting of the raw 
materials, and also in removing foreign matter 
from them. In the Nagoya factory the saggars and 
setters are made in machines consisting of steel 
dies which squeeze the clay into the desired sh^e, 
pressure being applied by a screw press. The 
same method is used for shaping the ware in this 
factory as in other countries, but casting is more 
largely us^hI than pressing. 

The ware from the first fire (in tho upi>er chamber 
of the oven) can easily be broken Ix^tween the 
thumb and finger. For tho second firing (after 
glazing) the French meihoils of jdacing the ware 
are used, plates, dishe.s, and flatware being placed 
in separate setters. All cuns .ind bowls are put on 
rings, which are placed on tne lad tom of the saggar, 
and are not boxed as is cuhtoniary in France. The 
plate setters are so evenly made that it is not 
necessary to fill in tho edges with clay when fired. 
The glost heat reaches cone 17, tho cones being 
made at Tokyo. The ware is drawn frem the kiln 
very carefully and rapidly, the man in charge 
getting a bonus for every hour saved. 

Every piece of ware is carefully inspected and 
eorW in the Nagoya factory— 10 to 16 per cent, 
firsts, 25 per cent, seconds, 35 to 40 pei^ cent, thirds, 
the rest being job lots. Only firsts are exported. 


About 60 or 60 persons (mostly girls) are employed 
in the polishing room. 

‘ The decorating processes are similar to those in 
use in America and elsewhere. The dinner ware is 
decorated largely by mechanical processes, but rery 
largo quantities of decorative ornamental wares 
are hand paintcxl. 

A recent development in Japan is the manufac- 
ture of electrical porcelain, including largo hij?h- 
tension insulators, made both in largo factori^ 
(like the great Morinuira plant at Nagoya) and in 
small village workshops. One man will throw, turn, 
and finish 400 largo pole insulators in a day, for 
which he gets about 90 cents (or a little less). 

Dolls and toys are made in nearly all the pottery 
centres of Japan, along with other porcelain ware* 
of every description. 


OBITUARY. 


RUDOLPH MESSEL, 

With the death of Dr. Me.ssel on April 18, 1920, 
there passed away a striking figure which had been 
familiar to chemists of this country for close on half 
a century, 

Rudolph Mes.s(!l was born on January 14, 1848, 
as the second son of S. Messel, a Darmstadt banker, 

' four of who.se children migrated to England in their 
' youth, the fifth remaining in Germany to establish 
a w'oi4d-wide reputation in architecture. Messel 
lost his father at the early age of 11, and shortly 
after was sent to a Hugiienot school at Friedrichs- 
dorf, near Frankfort, where his general education 
was completed. On leaving school he at once 
entered tho employment of Meister, Lucius amd 
Co., where he giiined his first contact with 
chemical industry, in which ho was destined to 
play so important a part. After leaving Frankfort 
ho visi^Kl in turn the Universities of Zurich, 
Heidelberg and Tubingen, at tho last of which he 
took his degree. At Heidelberg he had Bunsen and 
Kirchhoff as his tea(;h(‘r.s, whilst at Tiihingcn ho 
came under Strecker, by whom his attention was 
first drawn to tho fyoblem of converting Peregrine 
Philip.s’ discovery or the fact that sulphur trioxide 
could bo produced by catalysis into a commercial 
process; a probl<3in he was later to solve and with 
which his name will be connected indissolubly in 
tho annals of chemical ti'chnology. 

On leaviifg college, early in 1870, Messel came 
to London, and after a short stay proceeded to 
Manchester, whore he nunained lor a few months 
as assistant to Calvert and to. Roscoe, On tho out- 
break of war ho went back to Germany, iK^canie a 
stretcher bearer in tho .Vrrny of the Loire and was 
wounded. When he returned to England a college 
life no longer afTorded him sufficient scone for his 
I activities, and instead of going back to Manchester 
I he obtained ornploymont with Messrs. Dunn, Squire 
I *and Co., of Stratford. Squire shortly aft<^r formed 
with Spciiccr Chapman the firm of Squire, Chapman 
I and Co., and took Messel with him to his new 
venture. This change occurrexi at a time when tho 
growth of tjie synthetic dyestuff industry, which 
until then had made rapid strides, was trhroatened 
by tho excessive price charged for fuming sulphurio 
acid, then virtually a monopoly of Stark, who pro- 
duc<xl it by the old NorJhausen process near Pilsen 
in Bohemia. Squire, deciding to commence the* 
manufacture of the fuming acid, learned from 
JVIe.ssel of hi.s early experiments witn Strecker, and 
they resolved to explore tho commercial poesibili- 
ties of the catalytic process. Of the work that 
followed no permanent record has hitherto been 
published except in the form of a patent taken out 
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by Squire in 1875. A year later, hoVever, Squire 
and Moasel read a paper before a meeting qj 
obemists which, although never printed, was, 
aiqpngst tho records of his great achievements, 
treasur^ by Messel until his last days. 

This document, from which the following extracts 
have been taken, bears eloquent t(«timony to 
Messel’e exceptional powers of accurate observa- 
tion and reasoned generalisation, as well as to tho 
courage and porsoverance which- enabled him to 
surmount tho innumerable difliculties he had to 
face in converting his early experiments into a 
commercial process, the success of which was proved 
shortly after on a large scale at Silvertown ; — 

“ It occurred to us that the catalytic process, 
which had bf^ca found iinpraoth^al for the prodiu- 
tion of ordinary sulphuric acid, might possibly bo 
available for tho production of the anhydrous acid. 
For many reasons we considered spongy platinum 
the most promising suhstanc^p to begin with. 

“ Carefully washed piwes of pumice stone were 
soaked in a solution of platinum cliloride and 
ammonium chloride unci heated to dull rcalness. In 
this way the platinum was obtained finely divided 
and distributed over tho surface of the pumice 
stone. • 

“ Wo then passed pure sulphurous acid and 
oxygen, mixed in the requisite proportions, over 
the spongy platinum, 'J'ho result was in the high- 
est degree satisfactory. 

“ From tlie eex)! end of the reaction tul>e tho 
li(iuid anhydride fell, drop by drop, into a flask 
placed to receive it, and in tlio absence of foreign 
gases tho eondensation was extremely perfect. . . . 

“ The next step was to prepare tho sulphurous 
and oxygen gas<'s oeonoinually on a large scale. 
After a numhi'r of experiments wo remembered 
that Devillo had, some years ago, proposed to pre- 
pare oxygen gas by subjecting sulphuric acid to a 
high temperature. • 

“ Under these circaimslanccs it splits up into 
sulphurous acid and oxyg(‘n, tho former of 
wdiieh is easily removed. 'Phis was 4ho very 
thing required. 'J'ho decomposition of ordinary 
eulpluiric; acid in this wav furnished us with the two 
gases roquirNl in any (luantity and uiu ays pnxu'.sely 
in the proportion required. Tho constituent water 
of tho sulphuric acid is easily iud readily removed. 

“ It i ■ only necessary to break up tho sulphuric 
acid, talu' out the water, and put together again 
what is life. Th » agent employed in breaking up 
tlu^ Hulphurfi; acid is platinum and much heat; the 
agent <'mployed in putting it together again is 
platinum and little heat.” • 

In the same paper Scpiiro and Mos.sel described in 
some detail experiments they had made with other 
catalysts, including various metallic oxides, and 
notably those of copper and chr()i»iiiirn, with which 
Wohler and Mahla- had experimented in 1852. In 
discussing their results, Squire and Mcsssel flay: — 

“ Whether in the case of metallic oxides tho com- I 
bination i.s effeett'd directly, as is the ca.so with | 
platinum, or by tho formation and subsequent de^ ! 
composition of a sulphate, still remains to he seen. I 
The whole subject requires more investigation; for | 
this reasqh wo h.ivo in praclico confined onr.selves j 
to spongy platinum. . , . After arriving at tho re- j 
suits which wo havo described, wo learnt that 
Professor Winkler, of •^reiberg, hjis been working 
contoinporaiieously in tho saino direction, and has 
obtained precisely similar results, as far as tho 
decomposition of sulphuric acid and its re-composi- 
tion by spongy platinum are concerned, but he 
prefers to uso asbestos, prepared with platinum, 
and he does not employ a platinum, but an iron 
apparatus for decomposing tho sulphuric acid.” 

Squire and Messel also discussed the poisoning of 
the contact mass due to impurities in the gases, 
thus drawing attention at that early date to one or 


t|e main difficulties of the process, which was de- 
scribed by KnietsCh in such detail twenty-five years 
later. • 

III 1878 Messel succeeded Squire as managing 
director of tho firm which subsequently became 
Spencer Chapman and Mt^ssi^l, Ltd., and under him 
tho factory at Silvertown grew in size and import- 
ance, finally attaiifing an oulput of 1000 tons per 
week, Mcasol was himself an indefatigable worker, 
and he expixjtcd all those who served under him to 
keep to the standard he set. However, sympathy 
with those who worked for him and an innate sense 
! of justice gained for him tlnjjr ready acquiescence, 

I and on hi.s withdrawal from active management, 
i partially cripjiled by a stroke, he was followaxl into 
ixdirenient by the love and respect of all tho em- 
pIoytx3S of his firm. 

; Force of circumstanees had converted the young 
: scientist of 1H70 into tho technologist of 
; later years, yet Messel remained throughout 
a scientist, and his interest in pure science 
: never failed even in his last days. He re- 
j joiced in tho friendship of most of tho dis- 
I tinguished chemists of his day, not only in this 
i country but throughout tho world, and his extra- 
ordinary memory, which only beeanio dimmed to- 
wards the end, enabled him to regale bis colleagues, 
young and old, who were at all times free to his 
I advice and sympathetic encouragement, with 
! anecdotes concerning tho great men of their pro- 
! fe.ssion culled from liis meetings with them, wnat- 
' ever the interval which had elapsed. 

Mcs.sel played an active part in many scientific 
societies and institutions. Ho w^as an original 
I member of tho Society of Chemical Industry, of 
I wdiich he w\as honorary foreign secretary in 1910-^ 
: 1911 and from 1914 — 1920. Ho was elected presi- 
, dent for 191 1- -1912, and acc-ompanied tho Dolega- 
I tion of that year to America, where his exertions 
j hastened the outbreak of a malady, the combating 
i of which wa.s in itself a remarkable demonstration 
of his will pow'er and scientific knowledge. Vice- 
■ president in 1912 — 1918, he became president again 
for a short term in 1914. Ho was also a member of 
i the Publications CommitUH* from 1911 to his death, 
j 111 addition, Mossol served twice on tho Council 
; of tho Chemical Society and once as vice-president 
of that body. Ho was a fellow* of the Institute of 
I Chemistry, a life meml)er and generous patron^ of 
the Royal Institution, a numibcr of the Governing 
Body of the Imperial College of vSoienco and Techno- 
' logy, and in 1912 was elected a fellow of the Royal 
I Society. 

Gifted with his full share of enjoyment of the 
' good things of this world, Messoi nevertheless led 
a life of great simplicity, bent upon his task, which 
; at the end bceamc almost an obsession, of accumu- 
; lating those fund.s with which it was his dearest 
wish to endow tho seicnco and education ofk his 
I adopted country. 

On April 11 a second stroke left him completely 
paralysixl, and on April 18 ho passed on peacefully 
to his rest. 


J. S. MacARTHUR. 

John Stewart MacArthur, tho inventor of tho 
eytiAido process of gold extraction, died on March 16, 
in Pollokshiclds, Glasgow. Born in GlavSgow sixty- 
three years ago, ho entered the lalwratory of the 
Tharsis Sulphur and Copper Co. in 1871 as an 
apprentice chemist. In 1881 his work in connexion 
with tho recovery of precioufl metals from tho 
Tharsis copper liquors directed his attention to 
the extraction of gold from oros, and in 1885 he 
entered into partnership with tho Drs. Forrest, who 

J daoed at his disposal a small room in Jheir surgery 
or conducting his researches. In the same year the 
Caasel Gold totracting Co. was formed to work 
the Caesel patents. About this time an article by 
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MacArthur on the Cass«l proc^^ was published |in 
Industries, and arrested the attention of many in- 
tereste^d in j^old extraction pi*()CC8fte8. The directors 
of the CasHcl Company, unable to get results from 
their process, asked MacArthur’s help, and in 1886 
he joined the eompaii'y as technical manager, when 
determined efforts wore madc^ by him to render 
the Caasel process o|)erative. In the meantime, 
MacArthur and his partners had 7na<le the wonder- 
ful discovery that a weak solution of plain potas- 
sium cyanide dissolved the gold from ores, and this 
discovery was disclosed to the directors of the Cassel 
Co., at wlM>se work4 the i)roccss was thoroughly 
tested. The results from the treatment of 
15 tons of oro from the N<'W Zealand C/icuyn Mine.^ 
proved the process a commercial jiroposition, and 
a contract was made with this com[)any to erect a 
plant in New Zealand. South Africa was the next 
field exploit<'<l, and here tlie success of the process 
opened a neiv era for the Hand and a new chapter 
in the history of the world’s gold production. From 
this beginning the (yaiiido process spread all over 
tho world, and may be truly said to have created a 
new source of wealth. 

In 1911, AlacArthur took up the manufacture of 
radium compounds in lluncorn, and afterwards 
moved his works to Balloch on Loch Lomond side. 
During the war ho produced radium for medicinal 
use and for making luminous jiaint for military 
purpo.sc8, tho whole output being taken by the 
(Government, 

In 1892 he became a mcnd)cr of the Institution 
of Mining and Metnllurgy , and in 1902 was the 
recipient of the gold medal of the Institution in 
recognition of his work in the introduction and 
development of tho evanide pror-es.s. He wa.s an 
original member of the Society of Chemical 
Industry. 

Bertium Hi;. NT. 


A. K. HUNTLNGTON. 

The late Alfred Kirby Huntington, whose death 
took place on April 17, became an As.sociate of the 
Royal School of Mines in Mining and .Midallurgv 
in 1877, and afterwards assisted Prof. W. N. 
Hartley in Ids work on ultra-violet absorption 
spectra. He wa.s appointed to the newly-c-stablished 
chair of metallurgy at King’.s Ckjllege, liondon, 'n 
1879, and continued to fill the post until his resig- 
nation last autumn. lie was well known in metal- 
lurgical circles as a teacher and as a consultant, 
and gained a wide experience of metals, ehioHy iion- 
ferroms, during His long tenure of tho chair. Ho 
collaboiat<'d with Prof. Bloxauj in the preparation 
of a text-lK)ok of metallurgy, and this work, sub.sc'- 
qucntly revised and published under the names of 
Huntington and MacMillan, long enjoyed a de- 
served i>opularity. Aluch K Siuirch work was carried 
out in the lab{)ratorios of King’s Clollego under his 
direction, and papers dealing with non-ferrous 
metallurgy were issued from time to time. Prof. 
Huntington aLso took an interest in general chemi.s- 
try; ho was an original member of this Society, and 
served on the councils of several ()th<'r technical 
societies, especially the Tnstitut*^ of Metals, of which 
he was president in 19L3-11, and the Farbday 
Society. During the war ho served on several 
important technical committees, induding tlio 
Nitrogen Products Committee, to which he devoted 
much time. Any acx ount of his life would he incom- 
plete without a reference to his conn<'xion with 
aviation. Becoming an expert pilot in the days 
of spherical balloons, he gave early attention 
to the problem of flight, and was an active member 
of aefonautipal societies. Shortly before the war he 
turned his attention to the construction of an aero- 
plane, which he successfully flew, although at an 
age when such a feat was scarcely to be expected. 


Prof. Huntington took the keenest interest in the 
subject of flying, and brought his metallurgical 
exi>crienco to bear on the problems of construction 
which it involves. 

Cecil H. Dksch. 


NEWS FROM THE SECTIONS. 


CANADA. 

1 Ottawa Branch. 

I At Uio mtx'ting hold on April 15 in tho Carnegie 
i Library, Ottawa, two reports were presented to 
I the Branch and adopted. The first expressed tho 
j approval of the invitation by the Canadian Section 
' to the Society to hold the annual general meeting 
; in 1921 in Canada. Tho second approved tho Siig- 
; gestion of forming the various Canadian Branches 
: of the Society into independent Sections, having 
: direct eommunication with London, provided that 
: the by-laws of the Society I 30 so amended as to 
; permit recognition of the Canadian “ as.sociate ” 

I memlx'rs in vom|)uting tho niimlKT of membcr.s 
; available in any locality for tho formation of a 
Section. 

Dr. J. A. Amyot, Deputy Alinister of Health, 
tlnui gave an addn'ss on “ The Procedure Used in 
, the Kxamination of the Wate'rs of tin? Great Lakes 
during the ]h)llution Investigations in 1913,” in 
: which he rovi<*wed tho work of the International 
.Joint «CommisHioii appointed to determine to what 
' extent .and in what localities the waters of the 
Groat Lake's had bec'ii iwlluud and rendered unfit 
for dome.stic use. Dr. Amyot first drew attention 
to the various kinds of water supplies in Kuropo 
and America. He pointed out that many of Hio 
streams of Europe fiom which water supplies were 
drawn w«uc turbid, but that the typhoid rate was 
low. The waters of the central and southern states 
are also^urhid, and the waters in the rivers to the 
north of tho Great Lakes are brown. In spite of 
the fact that tlu* water of Lake Eric is very clear 
I and cold, the typhoid rate of the riparian cities 
was v<'ry high, sometimes reaching 850 deaths per 
100,000 of populatityi. I'he speakt'r then traced in 
detail the actual methods us('(i in tho investigations 
undertaken in 1913. He pointed out that although 
i tho normal bacterial count in waters from the 
I Great Lakes was low, practically all tho bacteria 
i so found were of intestinal origin. Tho cold water 
: of the Greal^Jiakes served admirably to refrigerate 
these bacL'ria and thus to preserve them. As a 
result of the work undertaken, practically all the 
cities on the Great Lakes are now 11 , sing w'ater 
taken from them; in many cases it is filtered to re- 
; inov(' suspended matter and subsequently sterilised 
by chlorination. 


NEWCASTLE. 

: • On April 21, Mr. C. L. Haddon read a pai>cr on 
“ The Setting of Calcium Sulphate Cements.” 

; Prof. P. Phillips Bed.sori presidi'd. 

The aiithor has invc';tigated .some of iJie factors 
: det<Tmining the .-eiiiiig ol' commercial flooring 
, plaste'r and of plaster of Paris. By increasing the 
' percentage of water, the setting time is also in- 
' creased, and a weaker cement is obtained, but in 
I the case of flooring plaster, unless precautions are 
taken to keep it d.nmp for eight or nine days, dry- 
I ing occurs when the material is far from being 
hydrated. Tho water content was found to have 
fi great effect on tho tensile strength. Rohland’s 
thwry — that substances which increase the solu- 
bility of calcium sulphate also increase the rate 
of setting — was examined and found to be unten- 
able; sulphates of other metals, which various 
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workers have shown to decrea«© the solubility of 
calcium sulphate, were found to have a marked 
accelerating effect on tho setting. This was shown 
to b* an effect of mass action ; ‘but the tensile 
strength did not increase uniformly, as with a 
sufficient ratio of sulphate added to water used 
(about 6 per cent.) the tensile strength decreased 
after tho first day and then increased again. In 
the preseiieo of these other sulphates, the rate of 
hydration was so great that the material set before 
tho excess water had evaporated ; thus the trouble- 
some precautions, when flooring phr.ster alone was 
used, were unne(?essary . 


CHEMICAL ENGINEERING GROUP. 

The third conference of the Group was held at 
Birmingham on April 2d, over 100 members attend- 
ing. The subject was “ Labour-saving Devices in 
Chemical Works,” and stnen mij)ers were presented 
of which six were read. Mr. W. A. S. Calder pre- 
sided at the afternoon sc-^ssion, and Mr. C. A. Smith 
in tho evening. The first paper, by Mr. II, Blyth, 
dealt with high-speed eh'ctrie telpherage; its vari- 
ous uses were deserilx'd, and its advantages over 
transporters, elevators and conveyorti discussed. 
Tho advisability of introducing such a .system is 
determined by tho extemt to which the capital cost 
divided by tin; number of men saved oxet'ods £1400, 
the e.stimaU'd capital e(iuivalcnt of one man. After 
Mr. H, J. H. King had described the pneumatic 
suction plant for handling coal at the works of 
Messrs. Boots’ Pure Drug Co., at Nottingham, 
Capt. C. J. Goodwin followed with a pap(*r' on 
portable elevators and transporting trucks, in 
which the costs of operating these appliances wore 
compared with those for hand-labgur. At the evon- 
ing^scssion, Air. G. 8 Ivayton dealt with the advan- 
tages, in certain eases, of the pneumatic handling 
of granular substances; Mr. 8. H. Johnson dis- 
cussed the subject of automatic weighing machines; : 
Mr. H. VarndeH’s paper on the importaTice of the ■ 
mechanical handling of material in its relation to ! 
production costs <leait principally with gravity con- ' 
vcyors ; and the last papc'r, by Mr, H. F. Broad- ! 
iiiirst, described the evolution of automatic filling j 
machines for liquids. 'J’hese papers will l)e noticed j 
more fully in the T?Vfn, surf //o(.s-,#and will Ix^ is.sued 
in due CO .rse in the Proceedings of the Group. ' 
An info’i'ial dinner was held in tho evening at 
the Grand ilot(‘l, and on the following day a visit 
va.s paid to tin? Avorks of the Birmingham Small 
\rms Co., Small Heath. 


AIANCH ESTER. 

At the meeting held on April 24, with Air. J. ' 
Mian in th(^ chair, a pa^)er was read by M. S. i 
dasfaraud on ” Distillation I’lant,” with spcnial i 
efereiice to the ri'ctitication of alcohol, acetalde- i 
lyde and other volatile products, and to continuous i 
ther-nianufacturing plant. I 

Afk'r brief reference to tho great importance of *! 
rac tional distillation in modern chemical industry, ! 
he author discussed the theory of the di.stillation of ! 
inary mixtures of non-mis<uhio liquids, and showed i 
ow tho compasition of distillates could bo fore- I 
Ho tlien dealt successiv'cly with mixtures ! 
f liquids which are l ither jiartly or entirely ■ 
nscible, taking for detailed consideration an 
Jcohol-water mixture to illustrate the former class. 

’o solve problems n'lating to the distillation of 
iixtures of miscible liquids, it is necessary to de- 
ermine tho vapour pressuro of several mixtures of 
of these liquids and then introduce the third* 
ody, and again determine the vapour pressure, 
ijefercnce was made to a number of mixtures of 
Icohohc liquids and to Soret’s coeflacient of 
Dlubility,” in place of which Barbet has introduced 


hi8| “ coefficient of solubility.” The thodietical 
J foundation of the datter was discussed and data 
j adduced to show its suimrior accuraev in indicating 
j the progress of the distillalion of coinplex mixturos. 

lo Af. E. E. Barlx't belongs the credit of having in- 
i vented the first type of apparatus for tho continu- 
: ouH rectification of alcohol; artd during the period 
j November, lillf, to J^ovember, 1918, lus firm sup- 
i plied pi nit with a eolleetivt' capacity per 24 hours 
i of 917,800 litres of 9(5 — 97 per cent, alcohol, 914,000 
I. of ether, 480^000 I. of petroleum, and also for all 
; the ether required by the British Government for 
munition purpose.s. 

j In the ensui^Jg discussion 1)r. Ormandy drew' 
j atleiilion to the liamlieai) placed on industry in 
! this country by tlio prohibition of the sinuiltanooiis 
I fermentaliou and distillation of alcohol, and of its 
I contiiuious distillation, together with tiic required 
i presence of an excise official, and pointed out it& 

I couse(|Ucnees in limiting supplies of motor fuel. 

I Tlu're was a record attendance of about 250. 

j On May 7, a paper on ” Hydrogenation in tho 
: Naphthalene Series ” was read by Mr. F. Af. Rowe. 

; 4 he work ol Bainlxo ger and his (•ollaborators on 

I tho reducing action of sodium and an alcohol ro- 
! .suited in the ineparation of numerous hydro 
I derivatives of nai>hthalene, which have attracited 
■ the attention of snb.sequeiit investigators from time 
' to time. As a result it has licon shown that ar- 
i tetrahydro-alpha-naphth.vlamiiiG po.ssesses many in- 
; troesting properties which might well render" this 
: hasG and its derivatives useful interimxiiate pro- 
^ <luets to the manufacturers of dyes, if the prcxluc- 
tion of the base on a technical scale were ecoiiomi- • 
I eally possible. 

The author has In'cn engaged upon a study of the 
: course of the reduction by which tetrahydro- 
naphthalene and a r-k'tra liydro-alpha-naphthylaini^e 
are formed from naphthalene and alpha-n'aphthy- 
lamiiie lespeetivel.v, and it is now clear that, so far 
as the reaeti<»n with sodium and an alcohol is con- 
cerned, a simdar siu ies of r(*actions (xeiirs in each 
case. First a dihydro derivative is forinetl, in which 
the additional hydrogen atoms occupy the para posi- 
tion with respect to ono another, and this is con- 
verted into a dihydro derivative in which tho addi- 
tional hydrogen atoms occupy tho ortho position 
relatively to one anothi'r, by tho action of sodium 
aleoliolate, prior to the further reduction to the 
tetrahydro compound. Tho intermediate dihydro- 
alpha-iiaphthylaniines have been isolated and their 
constitution determined.. 

TIh‘ formation of hydrogenated derivatives of 
naphthalene by the aition of hydrogen in tho pre- 
.senee of a catalyst was next disi.nissed, and attention, 
draw n to the laet that tetrahydronaphthalene and 
dekahydronapht halene, wdiieli are v'aluable solvents 
and motor fiu'ls, are now' available in Oermany^in 
arp quantities, being manufactured by the dire<*t 
hydrogenation of naphlbalene. Tho author de- 
st rihed the results of preliminary experiments on 
this subject. 


YORKSHJllE. 

The annual general meeting was held on May 3, 
and inter tho election of officx^rs, Mr. G. B. Haw'orth 
read a paper on ” Graphical Aletliods for Intcr- 
pretiiig Flue Gas Analyses.” The invc«tigatioii 
qt fuel eombuslion probhuiis generally resolves itself 
nito the analysis of the fuel and fine gas, followed 
by an interpretation ot the.so results in terms of 
^irrect air supply and heat lost in tho fluo gases. 
Uy ordinary methods tho calculations aro tedious 
andl comtplicatod, and fuel chemists have made 
several attempts to simplify tlieni, Bunte’a 
graphical method l^itig the best known. The latter 
method, however, is not applicable to all classes of 
fuel, and the present methods havo been devised to 
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rem€d5 this. Two series of g/aphs have been pre- 
pared; the first correlates the four variaoies, ! 
carbon dioxide in the dry flue gas, oxygen in the j* 
dry flue gas, excess of air *for combustion, and a ! 
chemical factor calculated from the composition of j 
the fuel ; given values for any two of these variables, | 
the corresnonding vllues for the other two can be i 
read off the graph. From t^io w?cond graph the | 
total heat lost in the flue gases is read oil torres- ; 
ponding to the carbon dioxide in tiic dry flue gas, | 
tlie temperature of flue gas, and the nu>h‘cular ; 
ratio of nydrogen to carbon in the fuel. j 

Mr. G. F. Pickering then contributed a paper on j 
“Commercial Anal/sis of vSulphongted Oils.” The | 
author deplored the present state of our knowledge ; 
of these products, and pointed out that there was | 
little theoretical basis upon which to form an acciir- i 
ate system of analysis. Furthermore, the chemical i 
and physical proi>ertios of sulphonat'd oils were j 
such as rcndennl even empirical Tn<‘tho<ls difficult | 
and in many case.s unreliable. Tlicse difficulties | 
were especially marked with products olitaincd from i 
oils of high iodine value. The author descril3ed in j 
detail the analytical method.s which ho used in j 
commercial practice, and, in passing, pointed out i 
numerous errors which (H'curred in the publisluMl , 
literature. In the discussion which followed, 
numerous points (oiitUH ied with the chemistry of ! 
“ flulphonated “ oils were brought forward, tlio i 
chief being that the action of sulphuric acid upon j 
them produces a true sulpliate and not a .sulphonato. ! 

Tho change-s in the li.st of officers for 1920-21 | 
include: — Mr. vS. H. Davie.s bc'cemes chairman in ; 
plac« of Mr. \V, Me. 1). Mackey, Dr. L. L. Lloyd, : 

• vice-chairman in lieu of Mr. S. H. Davies, ami I 
Mr. Mackey takes the place of Dr. Llo.vd on tho 
CommittiKi. Messrs. J. J, Graham, L. Neaverson 
nnd A. B. Searle have been <‘!eeted to th Com- ; 
mjttoo in place of the retiring memlHU's, Dr. H. 
Ingle, Messrs. L. G. Paul and F. Wood. j 


LONDON. I 

A meeting of tho above Section was held at Bur- i 
lington House on May 3, Mr. Julian L. Baker being | 
in the chair. Tho first bu.sinc.ss of the evening was i 
a presentation of silver to Drs. Keane and Miall, | 
in token of the appreciation felt by tho Commitleo | 
and Section for the excellent work done by them in 1 
connexion with the orgaiii.sation of the Annual , 
General Meeting, in duly last. The eliairman next ! 
made sympathetic nderi'iice to the los.si's which the | 
Society had sullered by the deaths of Dr. Messed, | 
Prof. Huntington, and Mr. M'atson Smith. ! 

Tho first paper, entitled “ The Theory of Gas ! 
Scrubbing Towers with Inteunal Packing,” by ■ 
Prof, F. G, Donnan and Air. J. I, Oriiie Masson, ^ 
Wi^ read by Prof. Donnan. The authors considered 
the case of the removal of a .soluble constituent 
from a mixture of ga.'scs, giving general equations j 
showing how the opcTation-officimiey of a tower de- > 
pends on the nature f)f the dissohed gas, the solvent \ 
fluid, tho raUs of flow of gas and liquid, tho ! 
character of the packing, and the lieiglit and section ' 
of tho tower. No exiieriinental results were given, ’ 
and it w'as assumed, in view of the preliminary 
character of the work, that no chemical action ‘ 
occurred between the gas and the solvent, aiuf that 
the tenipeiaturo and rate.s of entry of the gas and ' 
the oounter-flow of the absorbing liquid wore all 
constant. Jt will thus l>e seen that the equations ' 
obtained cannot from the nature of the f a.se bo ini- | 
mediately applicable without modification to the ' 
majority of the cases encountered in commercial | 
practice, but it was hoped that they would prove 
of value in the preliminary design of new structures 
intended for the scrubbing of gases where the con- 
ditions were similar to those described above. In 
the long discussion which ensued it was evident that 


the experiences in gas scrubbing described by many 
of the speakers considerably outranged in com- 
> plexity tne simplified case with which the authors 
dealt. 

The second paper was on “ The Preparation of 
Picryl Chloride,” by Prof. P. F. Frankland and 
Mr. A. F. Garner. The authors have investigated 
the conditions under which the nitration of 
l-chloro-2.4-dinitrobenzeno arc best carried out at 
90° — 130° C. The largo production of nitrous acid 
during nitration was correlated with tho formation 
of carbon dioxide during the oxidation of chlorodi- 
nitrobenzene and picryl chloride, whilst the mix- 
ture of the di-nitro compound and picryl chloride in 
tho nitration product was estimated by determining 
setting points. It was found inadvisable to employ 
sulphuric acid of a concentration lower than 96 per 
cent., and with acid of this strength complete nitra- 
tion can bo obtained after 12 hours heating at 130° 
C. At 140° — 150° C. loss nitric acid is needed, and 
an equally good product can be obtained in about 
six hours. 

The third paper, entitled “ The Preparation of 
Thiocarbonyl Tetrachloride,” by Prof. Frankland, 
Mr. F. Challenger and Miss D. Webster, was read 
by Mr. Challenger. When carbon bisulphide reacts 
with 21 mofecular proportions of chlorine in the 
present of iodine considerabh; quantities of tetra- 
chlorornethylniercaptan (thioearhonyl tetrachloride) 
arc producofl thus; — 

2CS,T5CI, = 2CSC1,-|-S,C1,. 

This reaction has been studitxl with a view to the 
large scale production of this substance and of its 
reduction product thiophosgeno (CkSCl,), both of 
which may 1)0 employed in the production of vat 
and organic dyestuffs. Tho reaction procfieds best 
at 20° C.^ and yields about 60 per cent, of the 
tetrachloride, caluciilated on the bisulphide ta|^eu, 
the sulphur chloride formed being removed by de- 
composition with w&ter. I’he u.sc of other catalysts 
such as iron, lend and tin was also investigated. 
A trace of iron (0’2 i)er cent, of the wcught of tho 
bisulplAdc) entirely alters the nature of the reaction 
products, and practically no totrachloromethylmcr- 
eaptan is obtained, whether iodine bo employed or 
not. Tin produces a similar effect, but lead is 
inert. In all the experiments with icxlino a certain 
amount of thiophosgene was produced, but the 
simultaneous pro.senc'o of some carbon tetrachloride 
I)revented its i.solation. Attempts to increase the 
yield of thiophosgcMic by using a large excess of 
earlxm bisulphide were unsuccessful. For the 
preparation of this substance it is therefore neces- 
sary to reduce the thiocarbonyl tetrachloride by 
nK'ans of tin and hydrochloric acid, by copper dust, 
or by other suitable and less expensive methods. 


SOCIETY OF CHEMICAL INDUSTRY: 
MEMBERSHIP GAINS AND LOSSES. 

1912 19i:i 1914 1915 1910 1917 1918 1919 
F.loction.s .. .. 230 188 173 333 4r)5 608 C14 618 

Kestor.iUoiia .. 18 14 9 19 14 4 16 61 

Total Gaiu.8 .. 254 202 182 352 409 012 630 669 

B,e.ii«natlon3 .. 100 102 121 74 32 65 81 68 

Deletiona .. .. 135 145 159 200 93 89 151 143 

Dctttha . . .. 44 27 40 67 61 62 68 48 

Total Losses .. 285 274 326 341 186 206 2ii 259 

Not Gain or Loss .. -31 -72 -144 f 11+283-1-406+890+410 


The membership number at March 81. 1920. wu 5,440. 



ToL XXXJXn No. 0] 


REVIEW. 


ms 


meetings of other societies. 


, SOCIETY OF PUBLIC ANALYSTS. j 

A meeting was held on May 5 in tho Chemical j 
Society’s Rooms, Burlington House, Mr. A. { 
Smetham presiding. tic t 

Mr. H. Dr(X)p Richmond and Miss E. M. Ison 
read a paper on “A A^olumetric Metluxl ol hlsti- 
mating Iron.” Tlio method, devised for the estima- 
tion of iron in syrups, is applicable in the presence 
of hydrochloric acid, phospliorus, oxy-acids, and j 
organic matter. The colouring matter is destroyed | 
and the iron oxidised with pcrmanpjunato and | 
hydrochloric acid ; strong hydrochloric acid and ■ 
sodium bicarbonate arc added, and the ferric iron j 
then titrated with stannous chloride solution in | 
presence of thiocyanate as indicator. 

Mr. C. A. Mitchell, in a paper on the “ Estima- j 
tiori of tho Age of Ink in Handwriting,” dealt with | 
the importance of knowing efaU's of alteration in 
tho composition of inks. The distinctions between 
old and morlcrn inks were shown and tests for esti- 
mating their ages described. 

A paper on ” The Examination of Chinese Crude 
Camphor ” was read hy Mr. E. R. Dorf.y. Camphor 
oil is estimated by expressing a 100 gm. sample and 
weighing the pressed cake, thus obtaining by 
difference the loss of water and oil. Moisture is de- 
termined on the original sample and on tho pressed 
cake by the calcium carbide or other meth<^, and 
the weight of water lost in pressing i.s found by 
difference. This, subtract<?d from the total liquid 
expres.sed, gives tho amount of oil. It is assumed 
that tho proportions of oil and water in tho sample 
and expressed liquid arc the same, and the total oil | 
content is calculated on that basis. { 


THE CHEMICAL SOCIETY. | 

On Ai)ril 2b, ,v spe<ual mwliiig was held to con- j 
sidcr tho Sexicty’s by-laws, and the prop{*se# altera- \ 
tions in tliem were pass<>d with a few verbal altera- j 
tions. 

As a preliminary to any effective alterations it 
was found necessary to secure a Supplemental 
Charter, for the original one, granted to the Society 
in 1S48, Wicluded various hampering restrictions, 
prescribin,/' for example, a definite numerical limit 
to tho si/.e of the (euncil and a particular method ' 
for its ck'ction. Such provisions, made for the con- ; 
duct of a comparatively small society^ assoc;iated j 
mainly with the Ivondon district, have b(x-ome (jiiito j 
unsuiLahle in those days when the ipembership is ; 
over twelve times what it was in IHIH, and the j 
metropolitan area embraces a minority only of the ; 
Fellows. There has further l)een doubt whether . 
under the original Charter it was f)ermissibie to 
admit women as Fellows. The position is now j 
cleared up by tlu? declaration in the Supplemental : 
Charter that Fellows may be of either sex, and i 
there is therefore now no obstacle to tho admission • 
of women. I 

Various other modifications of the by-laws aim | 
at semiring* to provincial Fellows a greak'r share in i 
the conduct of the S<x^ietv. Under the old system j 
everything of importance afft'cting the vSociety, in- i 
eluding tiro cltTction of the officers and council, was i 
dotermimxl at a general meeting by tho majority 
of those present and voting. The Supplemental 
Charter confers on tho Stx^iety tho power to elect 
the officers and council by a postal vote, and to take 
in certain cases n poll of all Follows resident in tho 
United Kingdom. Those powers have been iiicor-. 
porated in mo now by-laws. 

It is noteworthy that in some of the changes made 
there has been kept in view the possibility of united 
action with other related bodies, as, for example, 


the acquisition of common premises or in thb publi - 
cation of joint abstracts. Conceivably these pro- 
visions may turn oqt to bo among tho most 
significant of tho changes embodied in the now 
by-laws. 

i Ordinary stdentific moetinf^ were hold on April 
! 15 and May 6. On tho former date a paper on “ Tho 
Viscosity of Nitro-c^lluloso in Mixtures of Acetono 
and Wat(»r ” w.ns rea<l by Messrs. J. 1. Onne Masson 
and R. McCall; and on the latter date the following 
) papers were presented: — Tho Mustard Gus 
j Problem,” by Mr, G. M. Bennett; ” The Formation 
j and Stability of Associated AJicyclie Systems,” by 
i Prof. .1. F. ^Jffiorpo and IMr, R. M. Boesloy ; 

! “Orientation of the Nitro- and Arylazo-glyoxa- 
I lines,” by Mr. R. G, Fargher; “ Orthochlorodi- 
I nitrotoluenc‘«,” by Prof. G. T. Morgan and Mr. 
I H. H. K. Drew. 


; INSTITUTION OF MINING AND 

METALLURGY. 

In bis presidential .address, delivered at the 
annual meeting on April 15, Mr. Frank Merricks 
doscril)ed the progress of mineral production, moro 
particularly Aviihin the Empire, during the last 25 
years. Owing to discoveries made during tho past 
80 years within the Empire, tho mineral require- 
ments of the United Kingdom are assured, few ores 
and metals have now to b3 obtained from foreign 
eountiievS, and tho Empiro controls certain .sources 
of supply which aro indispensable to many foreign 
countricvS. Coinpreliensivc tables were given show- 
ing the great strides that have been made in the. 
output of ore-minerals, including such new-comers 
i as wolfram, monazite, etc. 

1 Of the world's output of gold, valued at over 
I .£tKJ,C)U0,(K)() in 1914, the British Empiro con tribute 
I about 04 per cent., and of the Empire’s production 
I Africa accounts for about 70 pi^r cent, and .Austral- 
I asia 14 per cent. With regard to silver production, 
tho promineiieo of Canada is especially noteworthy; 
tho production in that country has risen from a 
vahio of £68,776 in 1893 to £3,769,144 in 1917, re- 
presenting about 05 i>er cent, of the Empire’s 
output. During tiie last live 5 ’ear 8 about 6(M) million 
ounc-es of silver has gone to India, and a further 
largo amount to China, wliere it has probably been 
hoarded. 

Liaist satisfactory from tho Imperial standpoint 
is the position as regards copper, but there are 
' possibilities of developments in Australia, particu- 
; larly in Queensland, and the capacity of the 
' sinelteri(‘H and refineries in tho Commonwealth is 
' largely in excess of output. The contribution of 
: tho Eminre to the world’s production of this metal 
— 1,415,000 tons in 1917- is only about 7 per cent., 

' and to this Canada supplied 50,351 tons, Australia 
i 40,000 tons,, and tho Singhbhum mine in India, 
i 20,0tX) tons. 

! A rough c'stimato appears to justify the claim 
i that the Empire is now producing about 25 per 
1 cent, of the world’s supplies of lead, and there is 
I fioino likelihotKi that this will increase. Australia 
; is a prolific producer with a capacity of about 
j 300,000 tons of lead per annum ; Canada and Burma 
; each*j'ield about 20,000 tons. The Baw'dw'in mine 
j in the latter country is expected to produce about 
I 31,600 tons yearly, and tho reserves at June, 1918, 
stood at 4,3(X),odo tons, assaying, Ag 24*2 oz., Pb 
26’8%, Zn 18*72%, and copper 0*07%. Tho annual 
production of the United States exceeds 600,000 
tons, and that of Spain is about 180,000 tons. 

The w'orld’s chief source^ of supply of zinc ores 
are the United States, Australia (Broken Hill), 
Germany, Spain, Algeria, and Tunis; other pro- 
ducing countriea ore Mexico, France, Greece, 
China, Japan, Canada, Great Britain and Belgiim. 
Owing to the zinc content of the ores varying 
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widely/ it is not possible to eetimate accurately the 
production or proportion for each country. The 
actual production at Itrokcn Hill was wiui valent to 
about 2(30, (KK) tons of ai>eUer in 1917 and 3(K),0()0 
tons in 1918. 

Tl]o British Empire produces about one-half of 
^ and *111 addition smelts and refines 

still larger amounts of forcugm ore and crude tin. 
Ihe chief source is the F(><lerated Malay States, 
with an output of nearly 50, 000 tons of ‘metal in 
1914. Bolivia is the swond largc'st jiroducer of ti i 
ore in the world, the production in Siam (about 
^00 tons yearly) is ^advancing, and the output in 
China is stated to liave increased ^considerably in 
re^nt years. 

The rise of tlu' nickel industry in Canada is one 
of the romances of mining enterprise. In 1893 the 
output of ore in the Sudburv district was valued 
at £431,489; in 1917 it was ' £7,027.523. Canada 
supplies at least 85 per cent, of the world's supply 
of nickel, ami is on tlie Avay to become tlu‘ gri'atest 
refiner of this nu'tal; the i)rcMluction is over 11 
million tons of ore* per annum. The only oilier pro- 
ducers of importance are Ntw’ Calerlonia and 
Norway. 

Manganese ore was first produced in India in 
1892, and as the grade was high and fairilities were 
good, the output iiiereasi'd to 900.(KH) tons in 1907, 
but this fell to 591.000 tons in 1917, owing to the 
war. Before 1914, Rhodesia and New Caledonia were 
the chief sources of chrome ore in th(‘ world, but 
since then large su[)i)Iics have been obt.ainc<l from 
Canada, India and the United States. Prior to 
the war China was tlu' eliief source of supply of 
• antimony, emuputed at 50 p(>r cent, in 1913, and 
the United Kingdom was d('p(‘iid<‘Tit mainly on thcl 
country, Mexico and Australia, but as a r(*sult of 
recent disc.ovcries made in Canada and South Afriia. 
these countries are likely to hi'coiue considerable 
Jiroducers. Gra))hite was fornKuly olitained chiody 
from Austria, followed liy Ceylon, whoso output has 
now been reduced owing to competition from 
Madagascar, In 1918 the world’s production of 
asbestos was 101.0(30 tons, all of which, except 
10,000 tons derived from Russia, was produced in 
the Empire, mainly in Canada, Mon* than half the 
world’s supply of mica is ohtaiiu*d from India, 
where a record output of 2738 tons was achieved 
in 1918. The United Srates and Canada come next 
in order of importame, the CamiOian output, being 
less than half that of India, (’(mipetition is to bo 
feared fnuii Ilrazil, where tlu* industry developed 
rapidly during the w'ar, and there is a good deposit 
in the Tanganyika Territory (German East Afri(!a). 

Bauxite is derived mainly from France and the 
United States. The former produced oy<-r 300 00(* 
ton.s in 1913. and the latter 210.000 tens in 191.3, 
and 570,000 tons in 1917. Proved deposits exist in 
British Guiana and India, and during 1917 Ireland 
provided 14,700 tons. Rritfsj, (iuiana exported 
2037 tons in 1917 and 1199 ton.s in 1918. Six 
bauxite areas in this country have lx*on leased to 
tho Northern Aluminium Co., of Quel»ec, (,n the 
condition that it est.iblishes in Briti.sh territory 
refining works with a yearly capacity of 4000 tons 
within seven years. 

Largely owing to the war and labour troubles, 
tho^ world s output of the chief minerals has 
seriously dc'creased of late years, and the con.s<wva- 
tion of mineral resources, more particularly of coal, 
iron and manganese ores within the Empire, re- 
quires serious consideration. The use of hydro- ' 
electric energy in the mining and metallurgical in- 
dustries has greatly develoiHM during the past de- i 
^d«, but not to tho desircsd extent in tho United I 
Kingdom, where until recently coal and labour have i 
been fairly cheap. Probably the attitude of British ! 
engineers, long accustomed to the uso of steam 
plants, haa retarded the development of hydro- 
electric energy in certain other countries. 


PERSOI^ALIA. 


i Prof. G. Ciamician, of Bologna, has been elected 
^ a foreign iiieml)cr of tho French Academy of 
■ Sciences in succession to tho late Sir AVilliam 
' Ranitay. 

' Mr. J. A. Brodie. has l>eeii elected president of tho 
; Institution of Civil Engineers for the year 1920-21, 

I and among the luenihors of council are Dr. C. C. 

; Carpenter and Sir Roliort Hadfield. 

II. M. the King has been pleased to appoint Mr. 

! W. (U Craih to the Regius professorship of botany 
in the University of Aberde<?ri, in succession to the 
j late Prof. J. W. H. Trail. 

i The chair of metallurgy, in the Royal Technical 
(k)lloge, Glasgow, vacant by tho resignation of Prof. 

; C. 11. Desch, has bc(‘n filled by the appointment 
i of Dr. J. 11. Andrew, who has been in charge of the 
metalliirgical research department of Sir W. G. 

; Armstrong, MhitworUi and Co., Ltd., Manchester, 
i since 1914. 

The sum of £K)/)00 has been offered to the Uni- 
^ vorsity of Oxford by Mr. E. Whitley, of Trinity 
i (’ollege, for the <'ndowment of a jirofessorship of 
l)iochemi.strvI and one of £5,000 has been received 
from tho British Dyestuffs Corporation, Ltd., to 
nie('t the cost of exteniliiig the organic chemical 
laboratory. 

3'h(' firm of Alfrtxl Holt and Co. has given the sum 
of .tl5,000 to tho University of Liverpool in response 
to its app<?al for funds, for the e.stablishmcnt and 
endowriieiit of a chair of metallurgy. Tho United 
Alkali Co., Ltd., has contributed £10,000, and 
Pilkington and Sons, Ltd., of St. Helens, £5,000 
for th<^ cic'c tion of iicw' chemical laboratories. 

’Uho following caiulidates were succc'ssful in the 
, examinations of tho Jiistituto of Chi'inistry, h<^ld 
' recently in London. Manclioster, and Shefiiold : — 

; l‘'€U<ncsliii>: F. Clayton, H, W. B. Clewer, R. 0. 

I Eamos, N. Ratcliffe. /Us.s-ocmfcs/i /p; F. N. Apple- 
j yard, S. Bowman, R. Humiihries, A. Lees, S. B. 
i Phillips, E. C. Pickering. Certificate : S. Dixon. 

I Sir Ifi'iirv Birclu>noiigh lias l)(‘<'n appointed to 
! succix'd Lord ]\1ouiton as chairman of llritish Dye- 
! stulfs Coii>oration, Jitd. On retiring from tho po.si- 
I tion of l)ireetor-(i!c^ioial of Exphvsivi s Supply some 
I eighteen months ago. Lord Moulton w^'ls appointed 
i to the chairmanship, by arrangoTiient between tho 
{ JiOrd Chancellor and tho Board of ’I'rade, hut only 
for a period of twelve months. His Lordship’s 
I resignation from the Board of tho Corporation is 
I duo to tho< urgent inx'd for his full-time judicial 
services in the House of Lords and on tho Privy 
; Couiuil. 

The death is annuunced of Prof. J. A. AfcClel- 
, land, E.R.S., professor of experimental physics in 
1 University College, Dublin. 

I Mr. Watson Smith, th(*, editor of this Journal 
, fnuu its inception in 1881 until tho end of 1914, 

; died on May 1, in London, at the age of 75. 

Prof. F. C. Phillips, who died in February last, 
was lor 40 yer.rs instructor in chemistry in tho 
Uniyersily of Pittsburgh, U.S.A. Dr. Phillips had 
, a wide reputation as an authority on nUtiiral gas, 
i and was cb>sely idoiitifieri with tho establishment of 
I tho Priestley Memorial Fund. ‘ 

3'he death is reported of Mr. James (.iayloy, who 
receivcMl the Perkin Medal of the American Section 
of the Society of Chemical Industry in 1913 in 
recognition of his valuable work in chemical metal- 
lurgy (see this J., 1913, 180). including the invon- 
•tion of furnace improvements, bronze cooling plates 
and tho dry air blast. Mr. Gayley was president of 
the American Institute of Alining and Metallurgy 
in 1904-0, and was tho first vice-president of the 
United States Steel Corporation. 
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NEWS AND NOTES. 


AUSTRALIA. 

Manufacture of White Lead, etc.— A company— tho 
British-Australian J^ead Manufacturers Pro- 
prietary, JAd.- has lj<‘en formed for the purpose 
of manufacLurinji white lead, cie., in Aiistrali.a. 
The capital is LffOO.OOO, the jj;reater ])art of which 
has been siibseribc'd by the leading white lead cor- 
rod('rs in the United Kingdom, and the balance by 
the Long Life Mining Companies at Broken Hill. 
The company is erecting \rorks with an output 
capacity of 4,000 tons of white load per annum, and 
it is intended to manufacture paints and varnishes 
as well. As the Australian consumption of white 
lead is approximately 10,000 tons a year, there is 
amph' scope for the new company. — {/ nd. Aiisfriiliun 
and Min. Standard, Fch. 5, 1020.) 

The Eucalyptus Industry in Victoria. - During 1917- 
18 the eucalyptus oil distilled from forest areas 
amounted to 800,977 lb., an iruu ease of 101 tons on 
yi’ar. 'J'he aieas in the north-w'est 
chieny bear trees of the blue malice species, and are 
now regularly cultivated under a coppice system. 

I hey are not classed as forest resiu'ves, but ar- 
rangements have b<‘en mad(‘ with the Lands de- 
partment for the issue to eucalyptus distillers of 
ajinuid lic-enees. In the AVombat forcvst, Ceneral 
District, W'lK'ro many small stills are in operation, 
tho peppermint tree only is used ; most of 
the ])lants ar(' ('rude and are not iiroperlv e<pii)n)ed 
At Bendigo, wlu're tlu' foliag(' of tlu^ red and w'hiU‘ 
ironbark is used, there are se\eral gocal mills, and 
the industry is useful in disposing of large quanti- 
ties of Kiirplus coppice growth, wliich has to be 
ill till' Iroti tiiK'ii t ot llu.* youii^ lor<?sts.--'- 
{Chemist and Dnujijist of AusiraUa, Feb., 1920.) 

URANCU. * 

Industrial Notes. — Chcinieid I ndnst rij.— to 
the (.‘iioi mous (‘ost of obtaining the ncc<'ssaTy raw' 
inaterials for this industry, it is con.sid(‘n*<i pro- 
bable that chemical hrm.s will follow the huul of 
the metallurgieal companies in grouping together 
lor the common good and thins dispensing wdth 
third partii's in the Imying of Paw materials and 
interniedi i O's. Jhis jioliey dix's not appeal in 
gencrjil to lie French tmiipcraim'nt, but sooner 
than siH? the State step in again jind imjio.se irritat- 
ing r('gulations, the chemicjil lirrns will undoubtedly 
prefer to combine of their owui initiative and form 
:i basis ot association which will lx* inspinxl by a 
more realistic and din'ct I'stimation ^if their im- 
mediate needs. 

Great interest is being t;iken in tlux form.dion 
A th(j “ Societe C'entrale des Jndustrie.s de I’Air 
Li(pnd(} et de I’Azote,” which is to apply M. G. 
Jlaude’s patented prix-ess of nitrogen fixation on an 
IK iistnal scale. The capital of the company is 25 
nilhon francs. 

Metallurijy. The late strik(' of the miners in the 
lorth ot France, which has lasted 2t days, with a 
esulting loss in extraction of about G3t),()(X) tons 
f ’ has very severely reacted on the production 
»t the metallurgical works. This shortage of fuel, 
Killed to strikes in the metallurgical centres aroumi 
detz and tho recent distc-bances in the Ruhr basin 
»as caused 90 per cent, of the blast furnaces of 
iorrain© to stop work, and the situation is very 
ritical. Ree()urs(3 ha.s been had to tho liquidation 
a war stocks for material that tho factories cannot 
iroduce. 

»' Nlckel-Copper Coln.«e.-The Journal 
Ifflciel has published the law of October 16, 1919, 
uthonsing the emission by tho Minister of Finance 
t a further ten milli()n francs of bronze nickel 
oins pierced by a hole in the centre and composed 


of 2k per cent, nick^ and 75 per cent, copper, with 
a toleration of over or under ton- thousandths. 

The Zinc Industry. — According to L'Exportateur 
Lrani'ats, tho oiitijut of zinc ores in Franco during 
1913 was 4(3,577 metric tons, of which tlio tw’o de- 
partments oi thc^ Gard and Iflio llautes-Pyrenees 
Bupplictl nearly 30,00»; to this has to he added the 
production of tho French dependencies, Algeria 
82,250, Tunis 3(),U00 and Indo-China 33,430 tons, 
iinixirtcd minerals totalled 178,179 tons (00,178 
tons in 1900), against which tlnuc was exported 
I 58,203 tons. At tlie outbreak yf war the industry 
eaiuo to a eom|»lete stopfiagc, but to moot the 
national urgency production was renewed to some 
I extent in 1915, and tins was continued, so that in 
I 1917 the outputs w'cre ; — France 12,004, Algeria 
' 40,020, Tunis 15,000; total 07,624 tons. 

In 1913 the total output of Freiieh smelters was 
07,890 tons of zinc, exclusively from the three dc- 
' jKirtments of Avi'yron, Nord and Pas-ile-Calnis. 
i During the same year tlio consumption wms 78,153 
1 tons, i.e., there was a deficit of 10,263 tons, which 
I was met by importation, Belgium supplying 84 per 
, cent. To eompeiisaki tor tlie ieniiiorary loss of 
: tho works in the invaded di'partmcnts of the Nord 
: and Pas-(ie-Calais other works wero opened, and 
progress was made in the substitution of the elec- 
, trolytie process for the oldi'r distillation process. 

. The present lack ol coal, refractory materials an(i 
labour all point to a Iwrtlier development in this 
direction, since by the older method it took 5 tons 
of coal to produ(;e a ton of zinc, whereas this quan- 
tity of metal is produced electrolytically for a con- 
, sumption of 4,(){)0 kw.hr. 

Jt is estimated that the French production will 
shortly be increasi'd to 250,000 tons of mineral, and 
j 110,000 — 121,000 tons of metal. These quantities 
; should meet the home demand — an eminently dosit- 
able ix'sult in vitwv of the imperative ni'cessity of 
reducing purchases abroad. 

The Proposed Indian Chemical Service. — According 
' to The Times, the Chemical Sc'rvicc Committee has 
I rccommcndiHl the establishment of an Indian 
I (Miemical Service (c/. ,J., 1920, 12 it, 50 ii), with 
' head<|uartors at Debra Dun, and managed by a 
; Board of Control ( omprising a director-general and 
. four dcputyKliroetors, who would act as heads of de- 
; partmeiits for inorganic and physical, organic, 

! inidallurgieal, and analytical chemistry. The main 
duties of thi* Board should be to initiate new indus- 
tries, to dev'elop new' prixxiiiscs, and to eo-ordinate 
the activities of workers in the provinces. Each 
j proviiK-e slnnild have its ow n research institute, tho 
stair of which .should bo recruited mainly from 
, Indian chemists, and although assistance should 
; 1)0 given to private undertakings, local institutes 
I should in no way compete with industrial enter- 
j j)ri.ses. Further n'eommendations relate to tfte . 

I need for creating a Alinistry of Science, and for tho 
carrying out of a ehc'niical survey of the country. 

The Sugar Industry. — For some months past a 
^ committee, under the chairmanship of Air. J. 
MacKenna, Inspector-General of Agriculturo in 
India, has been investigating the prcxliietion of 
sugar ill India W'ith a view' to discover the best 
ineans^ ol increasing it. Although India has a 
larger arcxi under sugar than any other country, 
the production is not sufiicient to meet tho internal 
con.suiiiption, and consequently at least half a 
million ions is imported yearly, mostly from Java 
and Mauritius, In view of tho general shortage, 
this is a serious matter for the world as well as for 
India, but the problem cannot be solved satisfac- 
torily by merely extending the cultivation of sligar 
cane at the exjiensc of other crops, because there ia 
also a deficit or food grains and cotton. It is there- 
for© desirable to find other means, such as bringing 
under cultivation waato land suitable for sugar, and 
improvements in the cultivation and treatment of 
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the crop whereby the yield of •sugar per acre mfftf be 
materially increased. Aithoul?h the sugar cane 
^rows much better in a tropical climate, in India 
It is mostly cultivated in the north, where the 
weather is comparatively cold during part of the 
year, and this is onp of the reasons w’hy the yield is 
low. Thus, in Java the yield is 3 — 4 tons i)er acre, 
and in Dcmcrara, Mauritius, and QuoeiiHland 
rather less than 2 tons. Jn the Bombay Presi- 
dency the yield is 2'5 tons pt'r acre and in Madras 
1*9, but in Bengal it is only 0‘9, in the United 
Provinces 0'8, and in the Puniab 00. The reason 
why sugar-cane is not grown more in the south is 
partly that water is not as a i«vilc available for 
irrigation, and j)artly that there are other crops 
which pay the cultivator better. 

Fortunately, the Agrieiiltural Departments have 
given considerable attention to sugar cultivation in 
the past and have made a good start on various 
methods of improvement. Some improved varieties j 
of cane have been introduced, and it is j)roposed to ; 
continue investigations both by eros.sing and 
selection. 

Tlio commitUM' has also Ix'on ('olleeting evidence 
as to methods of crushing the cane and boiling down 
the juice. . There are only a few large central sugar ; 
factories in India; most of the sugar is sold in the : 
form of unrefined (jur, which is preferred by the 
majority of Indians, partly for religious reasons, j 
It is made by the cultivators thems<dves with rough ' 
and generally inclliciont plant, and in consequence 
a considerable proportion of the pnaluct is lost. 
The crushing mills mostly hav(* wiwdcn rollers and 
arc driven by cattle, which are often not strong 
enough to do the work when the rollers arc sot 
clo.se. ConseqiK'ntly much of the juice is left in and 
is burnt under tho evaporaiors. In .some places, 
however, mills with hardon^sl .steel rollers and 
^iven by small oil (‘ngines have heen introduced, 
and those arc far more <'couoinicaI. Moreover, they 
are able to deal with thicker and therefore richer 
canes. 

Tho system of land tenure rend(‘rs it practically 
impossible in most parts of India for a central 
factory to ensure sufficient cane cultivation in its 
immediate neighbourhood, and consequently some 
of tho factories work for part of the year on the 
refining of guv, which is a somewhat wasUduI pro- 
cedure. 

Considerable quantities of sugar are ahso made in 
India from the juice of the date palm and toddy 
palm, and in the extreme north sugar he<?t is culti- 
vated. 

The report of the committee, when it appears, 
will no doubt contain much valuable information on 
these and many other points and should help 
materially to place the industry on a more satis- 
factory basis. 

UNTIED STATKrt. 

Cost of Production of Dyes. — The Unite<l wStates 
Tariff Commission has now placed before the Senate ' 
its report on the cost of manufacturing dyes in the 
United State's. The report states that the cost i 
of manufacturing dyes in that country is from two , 
to five times greater than were the (Jerrnan selling ! 
priotis in America Ix’foro the war. The Anferican , 
costs, however, were .slightly lower than tlie prices i 
of German dyes as offered to the Reparation Com- 
mission, taking tho mark at par. Atk'ntion is ■ 
dr.awn to tho difficulty of ascertaining American , 
cost figures, owing to the lack of organisation and 1 
uniform methods of acewunting, so that only ; 
approximate conclusions can be drawn. It appears, I 
however, that while tho costs of intermediates, such ^ 
as ^iline, beta-n^hthol and nitrobenzene, were 
falling, the costs of dyes have, generally speiaking, 
shown an upward tendency.*— (Oil, Paint and Drug 
Bep., Mar. 8, 1920.) 


I Exhaust Gases from Motor Vehicles. — In connexion 
J with tho proposed vehicular tunnel to join New 
! York with New Jersey, account is to be taken of 
' the exhaust gases from motor vehicles, in .which 
I carbon monoxide is found. Tho Bureau of Stand- 
ards will shortly undertake a series of chamber 
tc.sts on human subjects, following road tests which 
' have been nruler Avay with motor vehicles of 80 
! different elassvs. In tlie cliambi'r tests compart- 
1 ments desigiu'd to represent cross sw^tions of the 
; tunnel will bo used. 

Quicksilver in 1918.— In 1918 the production of 
: mercui\y in tho United States was 32,883 flasks (of 
75 lb.), valued at £772,750. Tho total number of 
producing mines wa.s 47, the total exports 3098 
ila.sk.s, and tho total imports 6719 flasks. The fol- 
lowing figures show the world’s production (in 
fla.sk.s) of quicksilver; — 


Country. 

19UI. 

1915. 

1910. 

1917. 

United States.. 

. 20.213 

. 2l.o;j3 

. 29,932 

. S6.159 

Austria 

. 24,104 

. 25,000 

. 25,000 

. 25,000 

Hungary 

. 2.600 

. 2,500 

. 2,500 

, 2.500 

Italy 

. 29,513 

, 28.954 

.32,129 

. 29,300 

Hussi.a) 

. — . 

800 

. 1,100 . 

. 500 

S]>uin . . 

. 30.019 

.35.925 

.2:1,309 . 

. 25,147 

Mexico aud ot^f'r countries. 

. 4,000 , 

. 4,000 , 

, 4,000 . 

. 4,000 

Total 

. 117,055 

118,212 

118,030 

122.00C 


— (U.S, iieol. Surv., Oct. 31, 1919.) 

Phosphate Rock in 1918. — Tho quantity of phos- 
phate rock marketed in tho United States in 1918 
was 2,190,760 tons, valued at .£1,612,892; part of 
thi.sr wa.s dm> to .stocks held over, as the actual 
quantity mined that year amounti'd to 2,284,245 
tons, a di'crea.se of 19’9 per cent, on tho 1917 out- 
put. Tho most extcn.sively devcioptxl i)hosphato 
(h'posits in the United States arc those of Florida, 
where four ela.sses are mined: hard-rmik, ^and- 
pebble, river-pcbhk and soft-rock phosphate. The 
world’s production of phosphate rock i.s shown in 
the following table: — 


COUNTHY. 

191.3. 

191.5. 

1910 

1917. 




Metric 





Tons. 


AlKcria 

377.934 

‘225,891 

389,21 1 

202,539 

Anvaur l.siund 

90,000 

30,000 

30,000 



Ilclni'iiu 

219,420 



Canada 

:149 

197 

184 

135 

tliristinas Island 

Dutch West Indiee : 

152.405 

24,119 



Arul>a 

Curaeao 

38.150 

1.850 

51.000 

32.915 

J 1 1,700 

3,639 

Kftypt 

lot. 450 

82.998 

125.008 

115,732 

K ranee , . 

298,859 



24,700 


r.ritish (Julattv 
.la|itin. Including Rusa 

5,000 

— 

— 

— 

island 

25,01.3 

57,723 

114.389 

— 

Makatea Island 

Now Calcdoida, Huou 

82.056 

71,724 

39.285 

114,780 

Isl.md 

2,100 

8,400 

— 



New .South Wales 

2.032 

— . 

— 



New /.oalaiid 

11.170 

— 

.... 

5,557 

Norway 

Ocean and rlojisunt 

757 

— 

— 

— 

1 shindy 

2.50,000 

— 

70,000 



Kus.sla 

25,000 

— 

— 

— 

South Australia 

0,045 

4,688 

5,093 

5.183 

Spiiii 

3.548 

9,080 


28,148 

'J'unis 

2.284,678 

1,389.074 

1.095,295 

999,326 

United States 

3.101.000 

1,865,038 

2.014,103 

2,625,636 


7.141,822 

3.852.847 

4,536.079 

4.100,075 


Tho output so far recorded for 1918 k as follows: 
—Algeria, 234,825; Egypt, 31,147; Tunis, 818,962; 
United States, 2,530,612 metric tons. — (U.S, Qeol, 
Surv.f Oct. 4, 1919.) 

SOUTH AB^RICA. 

The Sugar Harvest. — The current harvest of augar 
in Natal and Zululand is expected to produce from 

175.000 to 180,000 tons, leaving from 30,000 to 

40.000 tons for export. The yield exceeds the pre- 
vious highest record by 26,000 tom.— ^Official.) * 
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Mineral Production In 1919. — The mineral output of 
the Union for 1919, according to official returns of 
the Mines Department, was valued at £50,841,405, 
an increase or £3,621,872 compared with the year 
1918.* The figures for the two years are: — 

1919. 1918. 

Gold £35,390,609 £35,758,316 

Silver 203,646 158,815 

Diamonds 11,237,778 6,961,062 

Coal 3,430,361 3,247,668 

Copper 208,902 358,627 

Tin 275,111 447,952 

Other base minerals 94,998 287,093 

It will be noticed that the enhanced value of 


I this purpose. The Government could also assist by 
j enc(faragiiig local indfjstries to start in the ncigh- 
‘0 bourhood, and by onering cheap power and water, 

I and lacjlities oyer the factory railways. Sir Wm. 
Pearce, in a minority report, recommends the re- 
tention of Waltham Abbey and the scrapping of 
Gretna. Ihe Admiralty alnmdy pos8<vsses a cordite 
factory adequate to supply its roquirementH, there 
IS a large stock of coidite in the country and a 
large over-production of both oleum and glycerin. 

I 4’ho locality of Gretna is unsuitable for pea(;e pro- 
; duction, and its enormou.s capital cost, approaching 
I £150 per ton of cordite produced, should be cut 
! forthwith. • 


diamonds was responsible for a diflerence between 
the two years of £4,276,716. Corundum to the 
value of £45,139 was exported from South Africa 
in 1918, an increase of £11,500 over the previous 
y('ar. Exports were chiefly to the United King- 
dom, America, Japan and East Africa. Produc- 
tion started in 1912 with an output valued at £659. 
The corundum deposits of the Northern Transvaal 
arc said to bo the largest and most inifiortant in 
existence so far as is at present known, — (OfficiaL) I 


GENERAL. 


Corrosion of Metals. — The Corrosion Research Com- 
mittee, initiated some ten years ago by the Institute 
of Metals, has already issued five reports emlxidy- 
ing the results of very valuable research work on 
the corrosion of metals in general and on that of 
condenser tubes in particular. The nec-essary funds 
have hitherto been provided by the Institute of 
Metals, by manufacturers, and, more recently, by 
the Denar tment of Scientific and Industrial Re- 
search, but the Department luus now stipulated that 
the continuance of Government aid will bo con- 
ting^jnt on contributions being obtained from the 
users of tubes and conden.sers, gmong whom ship- 
ping interests are specifically mentioned. The 
Committees is th<;reforo inviting the assistance of 
consumers to enable it to continue its work. Com- 
munications should bo addressed to the sc^efetary 
Mr. G. Shaw Scott, at 36, Victoria Street, S.W. 1. ’ 
The Institute of Physics.” — A new society bearing 
this title has been founded to promote the interests 
of physical science and the protessional welfare of 
those who pursue it, on lines analogous to those of 
the Inst 1 lute of Chemistry. There will bo three | 
Classens ot members, viz., lUisociates (A.Inst.P.) and 1 
icllows (E.Inst.P.), who must possess full pro- l 
les-sional qualifications, and ordinary members. The 
Jn.stituto has l>cen brought into being b.f the joint 
eifort of the Faraday Society, the Optic.al Society, 
and the Physical Society of London, 'but it is hoped [ 
that other societie.s will co-operate in duo course, i 
j he first board has been constituted from members 
V) * 1 ^ ^t)uncils of the societies above uainexl ; Sir 1 
Ridiard Glazebrook is pre.sident, Sir Koliert Had- i 
field hon. treasurer, and Prof. A. AV. Porter hen. I 
secretary. Further information may bo obtain^ ! 
on application to the secretary, Mr. F. 8. Spiers, 

10, Es.sex Street, Strand, W.C. 2. I* 


Gretna and Waltham Abbey Munition Factories.— 

the conclusions of the committee appointed in 
February, l919, to consider the future of these 
lacteries, and reached in June, 1919, have just been 
issued as a White Paper [Cmd. 667, Id.]. The 
recommendations include the retention of the 
Gretna factory as being the more up-to-date and 
better suited for manufacturing cordite, and the 
scrapping of the works at Waltham Abtoy The 
advised that cheap, duty-free methyl 

«» well as ether, 

0^ "«.!:« modified 

end It recommends that a small grant bo made for 


I 


Conjoint Board of Scientific Societies. — According to 

the report of the Conjoint Hoard of Scimitifio 
! So(;ieties for 1919, tlio total number of constituent 
i sf^cieties is now 57, four societies having been ad- 
I mi tied to membership in the past year. Among 
J the seventeen corninitit?es appointed by the Board 
I are seven which deal respectively with the following 
subjects: — The prevention of overlapping among 
scientific societies; the metric sy.stem; iron ore; the 
water power of the British Empire; timber for 
j aeroplane construction; glue and other adhesives; 
joint buildings for scientific and technical societies. 

It is stated that water power investigations in many 
parts of the Empire have been stimulated, particu- 
larly in India, British Guiana, and New Zealand, 
and the suggestion is put forward that some per- 
manent central body is required to co-ordinate, 
advise, collect, and distribute data relating to w ater 
powers throughout the Empire. The research work 
carried out under the auspices of the committee on 
glue and other adhesives has now been transferred • 
to the Department of Scientific and Industrial Re- 
search. The work includes the formation of 
numerical standards for adhesives, investigations on 
the methods of preparing gelatins and and 

researches on adhesives from casein and other 
sources. A new method has now been patented for 
making an adhesive by condensing formalin and 
phenol, and a numlier of technical researches has 
been carried out. The report of the c'omniittee on 
joint buildings for scientific and technical societies 
stateis that a joint budding and library adjacent to 
the Institution of Civil Engineers at Westminster 
would be an a.sset of great national importance. 

Toxicity of Lead Paints. — The conimitteo appointed 
by the Home iSeeretary in 1911 to investigate the 
h.ygienie effects of the use of lead compounds on 
persons eiigapd in painting, enamelling, and var- 
nishing coaches and carriages has recommended 
that the use of any painting, filling, stopping, or 
similar material containing more than 5 per cent, 
of Its dry weight of a .soluble lead compound should 
be prohibited after three years from the date of 
method for the determination of 
soluble lead is prescribed. • . , 

Sugar in (he West Indies in 1919.— The sugar ox- 

amounted to 

207,247 tons, a decrease of nearly 24,000 tons on 
the estimated amount. This decrciuse is ascribed 
to various causcwS, including shortage of fertilisers 
and labour, and drought. The chief sugar-produc- 
ing areas included in the West Indies group are 
Barbadoes and British G uiana. At present con- 
ditions are reported to be favourable, and the 1920 
<jop IS estimated at 271,318 tons .— Dept 
Frade and Com., Canada, Apr. 5, 1920.) 

. *^1?? La(e Prof. W. Will. — Wilhelm Will was born 
in Giessen in 1854 and died on Deoembor 30, 1919. 

He studied and graduated at the University of 
Giessen, and in 1876 went to Berlin, where he served 
as assistant to A. W. von Hofmann. In 1891 he 
gave up his academio work to undertake the estab- 
lishment of an institute for explosives' research con- 
nected with the W'^ar Office, which later developed 
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into the Militarversuchsumt. Will made valuable 
contr/biitions on the production of a stable nitro- 
cellulose. His stability tests coKsists in determining 
voluinetrically the nitrogen^evolved from the sample 
at 135° C., the progress of the gas evolution l>cing 
recorded graphically. Ho introduced into ex- 
plosives technique the so-called “ Zentralitc/’ sub- 
stituted ureas, whit.h act as stabilisers and regu- 
lators of combustion. A motiiod of manufacturing 
nitro-glycerin powders not involving the use of 
volatile solvents, such as acetone, was introduced 
by him, by which the pr(Teesses of maiiufaeture and 
test were considerably aeeeh'rattHl. Ho also found 
a means of overcoqiing the sensitivoiu’ss of nitro- 
glycerin to frost, and the instab^ity due thereto, 
by the addition of nitrat<'d polyglyeerides. The 
danger of fire-damp explosions in mines is (on- 
siderubly rediux'd by the us(‘ of the saf4'ly explosives 
introduced by Will; and his ininxiuction of teira- 
nitrometh.vlanilino in place of trinitrotoluene in 
detonators marked .sn important step in advance. 
Much work was carried out under his direction dur- 
ing the war on the us(> of liquid air as an explosive, 
and on the .substitution of lead azide for mercury 
fulminate. Ho served in the field during the 
opening stages of the late war, but was re- 
called to the War Ministry at the instigation of 
Emil Fischer. There ho rendered notable s^^rviee 
in connexion with the substitution of wood eellu- 
loso for cotton, the chief difficulty being to prepare 
the former in such a st^ite that it had the same 
absorptive capacity for acid as the latt<*r.— (//. 
Lepsiun; ('hem, fiuL, Feh. 28, 1920.) 


material. (3) The presepce of such porous beds 
suitable to serve lus reservoirs, within access from 
the scat of origin, and sealed by impervious 
material. (4) The presence of water (preferably 
saline) in the strata, or water-logged rocks^ and 
the advent of geotectoniu conditions favourable for 
effecting concentration. The possible organic 
origins are examined in detail, and reasons are 
given for .supposing that marine organic sources are 
the most important as regards the origin of the 
largest accumulations of oil. The author considers 
salinity to indicate a general proyaleiu^ of desic- 
cated conditions attending deposition, although he 
points out that a saline condition of the water 
would k'lid to promote the separation of the oil 
and thus the production of accumulations. The 
view is taken tiiat petroleum is seldom indigenous 
to the beds iu which it is formed. The aiitnor re- 
gards bitumen as not of sporadic or restricted oc- 
currence, hut as being fairly geiior.ally present or 
accmiiulating in appreciable deposits wliere the con- 
ditions are favouriijjlo.- (A/ininp Mayazme, Jan., 
1920.) 


♦ 

LEGAL INTELLIGENCE.* 


Nahitii.vlkne Thans.\(;tion8. J. M. Steel and Co. 
V. The Cas J/ujIit and Coke Co. 


The Origin of Pefroleum. — Altliough largely de^ 
pendent on eiieinicnl investigation, the .subject 
o fthe origin of petroleum ’> essiuitially a geo- 
logical question. ()f the nmn> theories that have 
been advjinee<l, so far it cannot he said that 
ahy one ha.s given iiniver.sal satisfaction or 
been ace<'pted a.s conclusiv<‘, ft is, however, 
probable that no single theory of origin sufliees to 
meet the ca.se. The theories of origin can be broadly 
grouped ns either organic or inorganic. It appears 
improbable that any commercial .supplies of petro- 
leum ran have originahsl iu an inorganic manner, 
although small quantities of hydrocarbon occur in 
meteorites, igneous rocks, or in volcanic material. 
The theorio.s that suggest its origin as duo to the 
action of percolating carbonated waters on inetallie 
iron at high temperatures deep dow n in the earth, 
or as duo to the interaction of wakr, or steam, 
on metallic carbides are not satisfactory, as many 
objections can he raised to them. Another inorganic 
hypothesis is the “ mining theory of origin, and 
has lx‘en suggested in view of the fre(|Uent a.ssocia- 
tion of sulphur and gypsum with petroleum, the 
supposition being that sulphur dioxide and .sul- 
phuretted hydrogen acting on limostono in the 
pfesence of water could produce petroleum, gypsum, 
and sulphur. The gypnim has, however, probably 
been formed in a stratiiorm manner or is contem- 
poraneous wuth the Ix'ds in which it is formed. 

On the whole, it appears advisable to accept 
organic hypotheses of origin as affording the most • 
probable sources of derivation — in any case iu re- 
spect of largo deposit.s of petroleum. The required 
conditions or factors for the production of deposits 
of petroleum, originating fnim organic mattof, may 
be summarised as follows;— (1) SufTicient sources of 
organic matter (mainly marine and especially 
micro-organic) and deposition together with 
rapidly accumulating (preferably’) argillaceous de- 
posits, possibly in presence of saline conditions; or 
transportation of tho hydrocarbons by means of clay 
sediments and subsequent depo.sition. (2) Tho 
oBistence of a suitable medium whereby the bitumen 
can reach and accumulate in porous beds — either , 
by means of cs^illarity and adsorption or through : 
cracks and fissures in the argillaceous or impervious I 


In the King’s Bench Division, on April 19, 
Messrs, J. M. Steel and Co. sought to recover 
inoiK'y alleged to have Ixuii paid in error to tho 
Gas liight and Coke Co. iu respect of purclia.ses 
of naphthalene. 

It was stated on hedialf of the plaintiffs that 
Ix-fore the war they had bought their sup])lios from 
the defendants, but owing to sliortagc during the 
war they had been eonipelled to purchase from 
people who liad bought Irom the defendants. In 
this way tliey bought 10 tons of hall naphthalene 
Irom a Mr. McCarthy on March 8, 1916, and paid 
him UKij on March 10, when they obtained a de- 
livery order on the Gas Co. Wlu'u plaintiHs 
sent for the goods, defendants rcfuscxl to deliver 
without payment, f.nd plaintilis then, in error, paid 
them 1:125. They liad thus paid McCarthy £405 
and plaintiffs i:425. Two yi'ars later the mistake 
was discovered, and plaintiffs now clainuHl £425 
from defendants. Gn July 2f}, 1915, plaintiffs 
bought another 10 ton.s from McCarthy, and on 
August 4 trie latter paid defendants £470 for tho 
goods and received a delivery order. On the same 
day plaintiffs askcsl the defendants whether 
McCarthy had paid them, and they said he had. 
Plaintiffs then paid McCarthy £470, hut did not 
take immediato delivery. When delivery was ro- 
4|ueste<! iat-er on defendants failed to deliver, and 
plaintiffs now' sought to recover tho money paid, 
with damages for alleged breach of contract. 

In giving judgment, Mr. Justiw Shearman said 
th.'it, in the first claim, plaintiffs could not say 
that the Tnon(‘y paid by them to defendants was 
money w hich defeiidant.s had to their u.sc.and, there- 
fore, defendants were* not bound to repay plaintiffs. 
With regard to the second claim, wdiep plaintiffs 
and defcmlants were negotiating for delivery, they 
both forgot that McCarthy had paid, and it was 
clear tlmt this was tho plaintiff’s money, demanded 
and paid on the basis that money was duo when it 
was not due. Judgment was given for the plaintiffs 
^ for £450 with general costs of tho action, defendants 
to have tho costs of tho first issue. 

• Mora detailed accounts o( legal cases reported In thb Journsl 
may be seen on applloaiioa at the Society's offloes. 
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OFFICIAL TRADE INTELLIGENCE. ! 



(From the Board of Trade Jouimal for 

April 22 and 29 and May 0.) ; 

OPENINGS FOR BRITISH TRADE. 

Tho following inquiries liavc b<*en received at the 
Department of Overseas Trade, 35, Old Queen 
Street, London, S.W. 1, from firms, agents or in- 
dividuals who desire to represent U.K. manufac- 
turers or exporters of the goods specified. British 
firms may obtain the names and addresses of the 
persons or firms referred to by applying to the 
Department and quoting the specific reference 
number : — ' 


I/)cality of 
Plrin or 
Agent. 


Auatrulla 


Britiuh liKllu i 



Roferenco i 

Materials. | 

I 

I 

Number ; 

■ 

Gaa mantles 

I 

548 ; 

Drugs 

695 I 

Bottles, glass, eartlicuwaro 

596 I 

Glassware. Drycolours 

635 I 

Gnineiit, paint 

549 I 

Lul»ii< aUnK oils aiul greases, sizing and I 

I flnlHiiing materials 

0.36 I 

! Gla.s.sware. perfuiue.s 

637 ; 

I Kubter, paper, twlno 

552 

' Pig-iron 

; 600 I 

' Cbcrnieals. pluirmaeeutical preparations . . 

' 003 

I Jb'ertlllsors. basic slag 

• 

Essential oils, rubber, leather, paint, ■ j 

. varnlsli, porlumes, soap, gla.ss, mutches, I 

!•« :: :: :: :: :: 



I Sodium liyi'"'iili'!ii'<'. iMi'liil. il' 'ia 

I aalLs, '■■■li nil 'Ulj In-i- d-KJ 

' Verfumefl, di.siiifectauls «I7 

rig-iron 05t 

Leather, i>alnt, 011:1, tini>late, g.alvuiiised 

sheets' . . . . . . . . . . •'>01 

' Metals hOa 

I Oil vaint . . . . . . . . . . OaS 

(Hass and ehiiuv .. .. .. .. 669 

Glassware, aniline, eaustl^, soda, sodium 

silicate .. .. .. .. .. 660 

Crockery 65J 

Lubricating uil.s, bar Iron and steel, dis- 

! Infcctants • 667 

j Dyes, oxides of cobalt and manganese, 
sodium and potassium dicliromatcs, 

I ammonium cldoride . . . . 667 

1 Varnisli 669 

Heavy chemleals. jiig iron, metals .. 611 

Steel sheets, liar iron .. 664 

Sugar, syrup, cotton-seed jiToduets . . 570 

'i’yi>c metal . . . . . . . . . . 67S 

Kats, oils, manured . . . . . • ; 679 

tills, grease, rubber, paper, rope . . ■ 5S0 

Metals, carludes .. .. : 607 

Boric arid, carbolic add. antlptrin. aspirin, 
quinine siiliiliate, iodine, potassium ! 
ioilide, imtasslum permanganate, suiium | 
sulphate, bismuth salts, vaseline, dcr- 
matnl. jirotargol .. ,. j t 

Tunned leather 6H3 

Mekel steel sheets ' 015 

industrial choiuicald, paint, varnish, wire j 686 

Metals, paints In powder form . , I 631 

Soap, paratlin . . . . . . . . ! 687 

Wire cloth, steel and galvanised wire and j 

plates, linseed oil .. .. .. I 625 

Asbestos sheets .. .. .. j 676 

Iron and steel rope .. .. ..I 689 

(Jhemlcals. drugs . . . . . . . . ! 690 

Alcoholic iM^ernges [ 591 

Chemicals, paint, varnish, tinplate, elilna, 

bottles, glass, leather . . . . . . 692 

■rhotographic plates, HI ms and chemicals 677 


♦ Tho High Oominisaionor for Canada, 19, Victoria Street, Loudon 
S.W. I* , 

tTlm Canaillnn Oovernmont Trade Commissioner, 73. Baslnghall 
Street, London. E.C. 2, 

t M. le Commandant I. Coma, Corpnl Crenlcerl, Boulevard 
Bratiaim (Colt cu Batiste). Buehnrost. 


Egypt 


Now Zealand 
llhodesla 


Belgium 


Dcimuirk 

Italy 

Netherlands. . 

Norway 

Poland 


Portugal 

Humania 


Switzerland 

Argentina 

Brazil 

Cuba 


Markets Sottout. — A firm in Canada owming 
mica and molybdenite properties wish(» to hear, 
from interested firms in tho U.K. [Inquiries to the 
High Coraniissionor for Canada.] 

A Canadian firm manufacturing aspirin, 
phenacetin, bencoic acid, sodium benzoate, salicylic 


acid and potassium p^rmanganato wishe.s to ^et into 
touch witn importers iu tho (J.K. 

A Canadian firm manufacturing denatured 
alcohol desires to liear^rom Tj.K. importers. 

A British Columbian firm wishes to find a market 
for talc, magnesite, magnesium sulphate, etc., in 
tho U.K. [Inquiries to C.tnadiau Government 
Trade Commissioner*] 

A firm in Poland wishes to hear from importers of 
Cement in the U.K. [512.] 

TARIFF. CUSrOMS. EXCISE. 
Argentina . — The import duU' on sugar has been 
reduced as fron^ Fob nary 14. 

Tho export dutiovS for this year will bo levied on 
the same basis as those for tho years 1918 and 1919, 
exwpt that wheat, flour and preserved meat now 
pay tho full rates of duty. 

Australia. — Tho new schedule of import duties 
is issued as a supplement to the isstio of April 22. 
Tho chief new feature of the schedule is an inter- 
mediate sealo of duties about which, however, no 
information is available at present. 

Austria. — Among the articles for which export 
liceiice.s are required are salt, saccharin, fats, oils, 
hides, .skins, ores, magnesite, asbestos, cement, 
tanning materials, gums, resins, mineral oil (in- 
cluding para(hn), paper pulp, paper, cardboard, 
rubber, h>ath('r, bricks, tiles, pig iron, metals of 
all kinds, (‘audios, soap, matclie.s, artificial manures, 
explosives and many chemicals. 

Among t)ie articles under tho control 
of tho Ministry of Industry, Labour and Supply 
for whi( li export licences are required are al(,ohol, 
soap, candles, starch, matches and certain steeds. 

An import liceme is still rcijuired for sugar (ex- 
cept molasses). 

Crin(n/u.-~-The import of margarine is permitted 
under licence until .Vugust 31, and the sah? uiFtil 
March 1, 1921, hut the margarine so imporUnl must 
conform to certain spi'c-ified conditions. 

1'he import of explosives, except “ safety cart- 
ridges,” is prohibited unless such explosives have 
In^n declannl to ho authorised explosives. 

The Dumping Clause of tho Tariff Act provides, 
infer atui, that when imported goods of a ela.ss or 
kind made in C’amula are sold in that country at 
more than 5 per cent, hc'low tho fair market value 
in the country of origin, the importation is .subject 
to dumping duty. 

Cohtmhia . — The import duty on certain focnl- 
elulls, including sugar, lard, Hour and biscuits, is 
sus|H>nd(Kl until .July 20. 

Federated Malay States . — Tho export duties on 
tin and tin ore are sot out in tho issue for May 6. 

fha/a/o/.— No export licence.s are required, inter 
alia, for carbide, cork, gneiss, paper and manufac- 
tures thereof, pig-iron, resin, tar, turpentine, wood 
pulp, wood products, exc-ept paper-wood and Ae^ 
wood . 

France (tnd .Myeria . — With some exceptions goods 
may now' he imported from Germany and other 
European countries without licence. 

IL'Ccnt customs decisions affect incandescent 
m.-mtlcs and paper. 

The export of industrial alcohol is prohibited 
save under licence. The increased eocflicionts of 
iiUT(iivs(> relating to yeast. fireprcKif pottery and 
firebricks, etc., are given in tho issue for May 6. 
The docreo prohibiting tho import of “luxury” 
articles applies to iK'rfumod soap and i)erfumeries, 
blacking, glass ware, fabrics of silk and artificial 
silk, ]mper and manufactures of pa]>er, kinemato- 
graph films, metal wares, arms, pow'der and 
ammunition, optit'al apparatn.s, etc. 

Gamhia. — An export duty of £2 per ton has been 
plnc(Nl on palm kernels. 

Georgia. — The customs duties (i.e., those of the 
fornior Russian “ European ” tariff) have been in- 
creased tenfold, but certain foods arc exempted 
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from duty. Reguhitions have been issued regarding 
the control of exports from tho*Ilepublic. 

Ccrmnny — liuhhcT wares and medicated wadding 
may not l )0 exported except under licence. 

The regulations res[x;cting the control of export 
trade are set out in the issue for April 29. 

The taxes to Ix^ levied on the issue of export 
licences for export-prohibiU'd ^oods have now been 
fixed. 

Gold Coast . — The import and sale of “trade 
spirits ” is prohibited as from February 23. 

l)rugs and ofHrial preparations in the British I 
Pharmacopo'ia are itow free from import duty. : 

Italy . — The amount of duty payable is inereaserl 
by 100 per cent, when payment is made in paper ; 
currency. 

Ju<jo-Slavia. — Among the articles of “luxury” 
the import of which is prohibited are cocoa, ' 
oleaginous fruits, extract of meat, ivory, canthar- i 
ides, vegetable fats, alcoholic lK'verage,s, vineg.y, 
margarine, agate, amber, perfumed soap, saccharin, 
fusel oil, acetone, wood spirit, volatile oils (oxw-pt 
turpentine and camphor oil), artificial perfumes, ! 
leather, artificial leather, certain wares of rubber, ! 
paper and glass, “ luxury ” articles of china and 
porc'elain, and certain manufacturevs of metals. 

Luxemburg. — The export of slates is prohibited ! 
except under special licence. i 

Import licences are required for, infer alia, slates, | 
cement, polishes, explosives and fire-proof products. I 

Netherlands . — The prohibition on the export of ; 
aluminium and aluminium alloys, copper and , 
, copper alloys, salt, viuegar and yeast has been | 
temporarily raised. , 

Noricay . — The prohibition of the import of beer i 
containing more than 475 per cnt. of alcohol has i 
be#n cancelled. 

Paraguay . — Tlie Budget Law for 1919, with ccr- j 
tain m^ifications, is to bo remain, in forc*e until ; 
August 15. 

Poland. — Among the articles on which the import ; 
duty must be paid in gold arc vanilla, saffron, . 
alcoholic beverages, perfumery and certain kinds , 
of porcelain. 

Portugal . — The export of olive oil is prohibited as 
from February 20. 

♦Sf. Vincent. — Crude oil is now admitted duty 
free, and the export duty on syrup and molass^'s ' 
is raised from la. 6d. to 5s. per 100 galls. i 

Spain . — Export licence,s for olive oil will l)c valid 
until Septemlx^r 30 for oil exported in barrels, and 
to October 31 for oil exported in tins or bottles with , 
Spanish trade marks. 

The duty leviable on absorbent gauze is fixed at 
2 pesetas per kg. 

^ iPurkey. — Sulphur and jx'lroleum are among the 
• articles that may now l>e exported without licence. 


COMPANY NEWS. 


UNITED ALKALI CO., LTD. 

At the adjourned 27th and 28th annual meetings, 
held ill Liverpool on April 21. Mr. Max Muspratt, 
chairman, regretted liis inability to include the ac- 
counts for 1919. Tho Inland Revenue authorities 
were disputing the company’s claims for deferred 
repairs, and were demanding that the minimum 
working stocks should be written up ; these were 
mainly stocks which were never realised until a 
works was finally closed, and the object of the de- 
mand was to levy excess profits duty on the fictitious 
profits so creatc'd. This impost was also being 
strenuously l•e^sisled by other firms and by tho 
Federation of Ilritish Industries. 

The 29tli annual meeting followed. Mr. Mus- 
pratt referred to the long time it had taken to place 
the company’s operations on a |)eace-timo basis. 
This should be eompleted later in tho year, but the 
question of deferred repairs would take longer. 
Owing to excessive costs, manufacturing was being 
carrii'd on under adverse conditions, but ho was 
hopeful that prices would be reduced before long. 
Labour, which cost tho company £750,000 per 
annum before the war, cost £1,570,01X) in 1919, and 
fuel, of which 800,000 tons was consumed, cost 278. 
per ton, against lls. in 1915. Tho general outlook, 
nevertheless, was good. In accordance with its 
jHilicy of concentration, the company had closed 
and dismantled the Gerard’s Bridge works at 8t. 
Helens, and tho IMuspratt works at Flint had been 
sold *to Messrs. Courtaulds, Ltd. Tho sum of 
£10,0(K), spread over five years, had been offered to 
tho University of Liverpool and accepted. The 
dividend payable on the ordinary shares for the 
past year was 15 per cent., less tax. 

UNITED PREMinTR OIL AND CAKE CO., LTD. 

The first ordinary general meeting was held in 
London* on April 30. Mr. H. Guedalla, who pre- 
sided, explained that the company was a holding 
company, and that it held practically all the capitw 
in Wray, Sanderson and Co., J. L. Seaton and Co., 
Premier Oil Extracting Mills, Sowerby and Co., 
Ltd., and the Univ^^rsal Oil Co., Ltd.; and recently 
various smaller busitiessc*-s had biuui acquired. In 
future the company would not deal in raw material. 
Investments in subsidiary companies stood at 
£1,302,794, tho net amount received from them was 
£240,720, and the sum at disj)o.sal was £181,466. 
The ordinjfry shareholders are to receive 10 per 
tjent., free of tax, for the period under review 
(7i months), and the carry forward is about 
£00, IKK). The recent dfx ision to issue the remaining 
250, (KM) ordinary £l shares at 25s. would place the 
company in a strong financial position. A research 
’ 'partment had bc'on established. 


GOVERNMENT ORDERS AND NOTICES, i 


Phohibited Exports. —The Board of Trade I 
(Licensing Section) has announced the removal j 
from List A of Prohibited Exports of the following I 
goods: Milk, condens’d unsweetened; milk i 

evaporated (April 29); cod-liver oil and prepara- j 
tions containing; quinine sulphate (May 6). 

Patents and Designs Acts, 1907 and 1919.~Tho > 
Board of Trade has given notice that Section 29 (1), ' 
(2), and ( 4 ) of the principal Act, as amended by j 
Section 8 ox the Patents and Desi^s Act, 1919, and i 
Section 15 of the latter Act came into operation on I 
April 28 UMt, 


TRADE NOTES. 


FOREIGN. 

Trade in Persia.— -The chief articles exported from 
the Teheran district are raw cotton, ojMum, nuts, 
gum tragacanth, silk cocoons, petroleum, asafoetida 
and saffron. Thi.s trade formerly went largely to 
Russia, but is now diverted to India and Great 
Britain. Gum tragacanth to tho value of £18,693 
and £1159 was exported to the United States in 
^1917 and 1918, respectively. Great Britain has taken 
the premier position formerly hold by Russia in the 
import trade, which includes textiles, drugs, dyes, 
paints, glass ware, petroleum, rubber goods, etc. — 
— {V.S. Com, Pep., Mar. 30, 1920.) 
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ChcmicAlf aiMl Drugs In Japan. — The drug and { 
chemical trade in Japan is centred at Ozaka and i 
Tokyo, which are also the chief ports. The exports t 
were valued at about £5,6(X),0(X) in 1916, £6,600,000 1 
in £7,4(X),(X)0 in 1918, whilst the imports were ' 
valued at about £5,6(X),0(X) in 1910, £6,400,000 in ; 

1917, and £7,800,000 in 1918. The trade continued 

active in 1919, ('speciallv lor sulphate of ammonia. 
Among the various (tuoc and botanical drugs now’ i 
obtainable in Japan are ginseng, pyrethrum ! 
flowers, scopola root, valerian root, camomile 
flowers, and co(;oa leaves, and in addition to 
camphor, menthol, etc., the prepared drugs avail- ; 
able include aconite, iodine, and i>each bark ex- i 
tract. Many of the drugs and medicines in coiii- 
iiion use are imported.— Com. Hep., Mar. 30, i 
1920.) I 

Tanning Industry in Sao Paulo, Brazil. — Prior to 
1914 it was not possible to establish the tanning . 
industry in Sao Paulo on a paying basis, but con- 
ditions changed radically owing to the war, and 
there are now 32 tanneries, four of which contain ] 
lirst-class plants, in the State. All the tannerios | 
wc)rk on cowdiide save one, w hich works on sheep- i 
skins. Large quantities of cowhide are availahlo for | 
export, salted hides and dry hides being .shipped in 1 

1918 to the extent of 2,426.046 and ol60 lb. re- ^ 
spectivelj'. In addition, leather, mostly solo 1 
leather, was export'd to the weight of 72,8^52 lb. in 

1918, as against aii importation of 486,418 lb. in ; 

the same yt'ar. In view’ of the tax (about 3s. 9d.) 
on every cowhide exported and the heavy import | 
duties on leatlu'r, tlui tanning industry in Sao ' 
Paulo has every prospect of sm-cess.- Com. 

Rep., Mar. 12, *1920.) 

Foreign Company News. — France.- La. Revite, 
K{'OnomiqMe ft Firancie re reports that the 
‘‘ Etablissemonts Poulenc ” (fim* chemic al manufac- 
turors, etc.) show a profit for the year 1918 19 
about I'qiijil U) that of the j^revious year, say, 
r»,768,(KK) fr.. and the divideiul will probably bo 
maintained at 50 fr. ; at the same time, the capital 
is to be increased by the issue of 16,000 ne\A^sliares 
of 5(M) fr. issued at .‘mO fr. 'Die total <apiTal will 
tliiui be 20 million fr., say. £8(M),(K)0 nominal. 

Sweden. — The report of tlie SvtMisk.a Tandsticks 
A. 11. (Swedish Match Tiust) stat('s that the year 

1 9 19 was essentially a traiisitioi peuiod to normal 

coiulitiocs Although .supiilies of wood were scarce, 
<hemioals (‘asior to obtain. During the first 

six months of tie* year llu‘ foreign trade was very 
small, partly owing to Japanese conipotitioii and 
])artly to the closure of markets as a result of war 
x-oiidilions. lu the sixuiid half of lOlf trade re- 
vived, and the Dutch Last IiKlies^ and llritish 
markets have Ihm'ii recovered, in s{)ite of .fapaiies • 
competition. 'I’he industry was now' in a strong 
position. The net profits, ijK'Imling balance 
brought in, were 9,116,()<l() kronor (5,763,(H)t) k. in 
191h), and a clivifiend of 14 ]jer cent. Ims Imm’ii de- 
clari'd on the ordinary share ca[)ital of 1') million k. 
(12 i>er cent, in Iftl's). 

According to Do.s llandeJ.sin^iscn m . in February 
last the Trust took over all the match factoric.s in 
Finland, owing to fear of Finnish competition in 
foreign maTkets, es[H'cially in Dutch markets, 
wh('re during the war Sweden acquired a virtual 
monojKjy. 

Holland * -Tim “ i\. Hollamlsche Knnst/Jjde 
Industrie” has been founded in Breda, with a 
eapital of five million gubh'ii, for the manufacture 
of artificial silk and similar materials. 

Chemical Industry and Trade In Spain. 'J’ho wealth 
of S])ain is chiefly of an agricultural and mineral 
nature, but war conditions have led to a fuller 
development of the natural rcsoiircei^ of the country, 
ohiefly in the mining and metallurgical fields. The 
following tables give the chief imports and exports 


of I chemical nature during 1916 and 191B, the 
figures referring to*i>oiind8 of weight unless other- 
w'ise stated ; — 


Chief Imports of Chemicals and Allied Vroducti 
in 1916 and 1918. 


of lime and p%ToIiK»lte of iron 

, 19UI. 

lb. 


1918. 

lb. 

219,790 

Adda - 

Arctic and pvnrllKneotL-" 

17.742 


271 

Cltrln and tartiirio and their alk.ili 

salts OSfi.SGt! 


700,453 

Uvdrodilorlc and sulphuric 

04.GO4 


17,489 

Nitric 

is.oon 


6,082 

CarlKjlIc ad<l, naphthalene, fieolin. 
etc. . . . 

2i:t.460 


263.1(’)8 

Sulpholeic and siiunar acids 

7.824 




Aiburnin 



66,419 

Alkali t arl)onates. borates, silicates ; 
uniinonium salts other than the 
nitrate 

4,977.27:5 


2,030,607 

AIknIoid.s, other than <iulnlne 

Alums, 8ul|)hate. chloride ami acetate 
of alumina, sodium aluminatc, 
klescrlU" 

4.44U 


0,512 

2.229.898 


653,056 

Anti pyrin, etc. , . 

17.910 


21.38:5 

Calcium carbide 

3.41:5 


23, .360 

Chemical i>rodu< l.s 

6,205.182 


2,911,737 

Chloride of lime 

I.130.4.')5 


2,179,578 

Chloroform 

6.314 


9,520 

Ether 

7.4.84 


2,749 

Fertilisers : — • 

Sui)erplrosphate and basic slag 

50,8;) 1.378 


24.390 

Nitrate of twsla 

98,614.242 


41,3:57,866 

Sulphate of aminonia, j)otash .salts. . 

1:59,5 48.051 


270.fW4 

Phosphate rock (ton.s) 

2«H.:i28 


115,028 

(Jelatln 

146.892 


54,992 

Olyeerln 

2.399 


68 

Imsccticidcs (.sulphates of eo|»{*er an<l 
iron, cyanides) 

8.908.909 


3 48,934 

Lead oxlde.s 

:;;).854 


3:5,653 

]*hos|>horu.s 

48,192 


4,630 

Pota.s.slum and .Ho<liiim chl<»rifcs and 
phosphoric a< id 

212.279 


101,388 

(Viiistic soda uml indaslr 

4(5.065 


4.989 

.Sorliiim chloride, . 

29.8,673 


29,445 

Sodium sulphate and ftuli)hite. cliloridc 
and carbonate of magnesia 

2.5J7,87:5 


1.521,820 

Sulphur : - 
Cnwle . . 

3.945,.800 


• 

Ketlucd un(?roun<l 

4.349.285 


2,609,318 

Keflncd ground and Howers of 

17.723.065 


6,707,213 

Tannin 

37,143 


5,121 

Dyes and dvcstuifs 

9.429,100 


6,205,545 

Paluts, pigments, colours, etc. 

8.301,184’ 


3,486,692 

Oils, fats and waxes . . 

1 


19.053,819 

.SoRame. Iins<‘ed. eoi>ra, etc. . . (ton.s) 

44,870 


16,104 

Misoellaneoas 

223,101.463 


120,869.677 

Chief Fj'infrts of Chemical 

and Allied 

Products 

in 1916 and 

C'hemic.d prmlucts 

1918. 

1910. 

11). 

70,12.-5.194 


1918. 

lb. 

10.249.587 

Chlculde of lime 

1,170,725 


105,110 

CopIMT sulphate'. . 

4:5,905 


260,004 

tdy«vrin . . 

1 .860.898 


1.993,224 

Perfumes ami es.se id ial oils . . 

1.012,612 


1,280,017 

.M inoral salts 

10,400 


2.405,227 

Oaustic soila 

5.990,546 


8.037,039 

.SiKllum chloride. . .. .. (ton.') 

423.035 


336,068 

Smllum sulphate 

696.262 


419.685 

Suljihur 

1,24:5 


559.120 

Tartar, crude 

10,338.7.50 


10,965.|88 

Tartar, cream oi 

701,1.54 


1,161,352^ 

'J'artrnte of lime 

1.470.150 


2.054.749 

Paints, pigincuis, culoiirs, varnishes.. 

9.107.6;5U 


9.015,325 

(fils, (lilsood.s, fats .ind waxes 

;5:)1. 777.810 


04,272.590 

Ores : - 

lilcnde (tons) 

.58.631 


47,666 

Calamine (crude and calcined) 

4(1.898 


6,495 

ComH'r ores 

45,(KKi 


22,350 

Oaletia , . 

1,2:51 


113 

iron ores 

.5.i)4.').57.'. 


4.292,406 

Iron ]*yrites 

2.744.767 


1,065,701 

J.ead^ores 

7:50 


374 

^faiigam'se ores 

8.851 


22..521 

Harks and tanning materials . . 

21,843.128 


12,546,830 

( laudle.s 

827.5:i8 


96.294 

lixplasives 

‘294.7:54 


(U7.6’20 

Class 

:50,112.8U 


19.432,730 

Ihtsiii 

23.662.849 


11.786.960 

Tuj'l>entlne 

8.2:54.308 


6.113,364 

I’UlK't 

40.807.525 


18.401,808 

Soap, common 

7.824,560 


10.855.774 

Sugar 

5,579,425 


1,390.300 

Vegetable pitch 

212,435 


1,466,867 


(For production of minerals and mineral products, 
see this J., 1921). 96 b.1 — (J. Jnd. and En<j. Chem., 
Mar., 1920.) 
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Molinabi'b Chemistry. Volume L: Inorganic. I 
Second edition, translated from the fourth \ 
revised and amplified Italian edition by T.. H. 
Pope. l*p. xix-f 876, witl}^'S2S illustrations and i 
2 plates. {London: J. and A. Churchill. 1920.) 
Price £2 2s. net. 

This tranalation of tho fourth Italian edition of 
Molinari’e troatiso is dated 1920, but the date of 
|)ublication of the f^reij^ri edition is not given. It 
IS obviously desirable that this slfould bo done in 
all translations. Tho text follows closely that of 
tho first English edition j the coloured plate of 
spectra in the latter is omitted, and a few new 
sections are add<'d. The latter di'al with such 
topics as the Bone and Schnabid surfaco-conibustion 
process, the utilisation of peat, tho manufacture 
of cyanides, and many other less detailed additions 
to the text. There are also now illustrations. 

Since the author explicitly states in the preface 
that his main purpwo has been to describe 
industrial procc'sses, one would expect the ihoo- 
retical side to be less promiiuuit tlnm \isual. On 
the whole, however, the introductory part of tlie 
book, comprising 132 pages, gives a reasonably 
complete acx.'ount of the foundations of the scienct'. 

In some cases, indeed, the treatnuMit is fuller than 
that accorded to tho subject by other hooks of the 
tsame size. Atomic numbers, and Bragg’s re. 
ficarch€.s are not mentioned. Werner’a tlu'ory of 
valency is explained only very briefly. I'ho very 
scanty reference to Nernst's tlirorem, which is now 
a matter of technical interest, ;*n p.72,is inadequate 
and the (onfusimi of a-rays aic* po.sitivo electrons, 
on p. 127, is another Insiaiice of some carehxssncss 
oh the theoretical side. I'lie historical allusions 
add to tho interest of the hut aia' sometime.', 

misleading. Thus, the rehu-enee to J^idestlcv on 
p. 169, and iliat to Schcele and “Berthelut” (.so) 
on p. 673, give an enlirely erroneous iinpre,sc>iou of 
the points at issue, d’he mi^-'pelling of names now 
customary (c.f;., “ Hroiiy ” inr * llrodie,” '•'Ber- 
theloL ” for Berthollot ”) is also represented. It 
is much to l>e regretted tiiat authors who give 
historical details should almost invariably <'()nvey . 
the impression that they liavo no acquaintance ' 
with the original sources. Tlic text-lmokis on the 
history of eheinistry, from which information seems , 
commonly to be derived, are not usually exceptions 
to this rule. On p. 319 it is stated that the vScpiire 
process (rvmlly that of Mcsk-I and Squire) wa.s used 
in “ the largo works of I’hann, of London.’’ ' 
Thann m a town in .VLac<‘, where tiie facUiry was 
situated. The statement as to the relation of the 
Norwegian nitrate works to the Badisclu' Co., 

/ ipVen on p. 396, seems to bo inaceurate. 

There aro only vei v .sketeliy descriptions of 
hydrazine and hydroxylamine saitn, hoth of which 
are technical products, and no mcntioii is made : 
of Ra.schig’s procesR for the preparation of the 
former. Hydrogen persiilpiiide is .still given the ♦ 
formula IIjSj; tlierc is no mention of Baker in tho 
description of NjO, ; and in connexion with per- , 
sulphates it k stated on p. 329 that; “ According ^ 
to Ger. Pats, 172,508 and 205,069, pcr.su l^di a U-ri 
may be obtained by the electrolysis of .sodium or | 
potassium bisulpliate,” not a word aj)j)eaiing of , 
tho original work of Marshall. In many (■a.s<‘-, ' 
indeed, the reviewer has obtained tlie impression | 
that the author of the Invok exorcised insufficient 
judgment in his choice of ii^iaterial. 

The translation i» not particularly well done. 
Thufl, on p. 396 wo read that a reaction proceeds r 
** better in the hot in presence of catalysts.” 

In spite of these defects, and of its relatively 
high price, the book should be very useful to 


students and as a work of reference. The detail^ 
accounts of technical proce^ form r m^t wel- 
come supplement to the ordinary text-b(wlw, and 
a nia.ss of reallv u.seful information is contained in 
the work. Although tho data on ooste all relate to 
pre-war conditions, they are not without vdue to 
tlio technical student, who too often does not know 
that polassinm iodide, for instance cannot bo UB^ 
lavishly on the large scale as limestone. The 
statistical tables of production, and of eximrts and 
imports, have been brought up to dato, and the 
dctailcxl stafernents of the uses to which chemicals 
are applied are a good feature. , 

Tho description of the several hydrometer scales 
in ii.se, which occiijiies pp. 

bring home to technical chemists the folly of their 
wavs. Great eonfusion has been caused by the 
u.se of these perfectly unnecessary scales. Even it 
a knowledge of decimals is regarded as less of an 
olistacle to the eflicient prosecution of worke 
routine tlian was fgrmerly the case the u?jo of a 
scale in which water is taken as 
the statement of speeiflo gravities as JioO for 1 2o0, 
01 - 986 for ()-986, would .seem to mo/t the needs even 
of the “ practical ’’ man. 

T T? P aitTIMOTOV. 


PUBLICATIONS RECEIVED. 


The*^ 11 Yi>HO(;F,N.vrioN oc Oii.s. Catalyseirs AN1> 
(\talysis. Second edition, revised and cn- 
hirocd. liy Cahleton Li.lis. Pp. xvn.-\-7Q7. 
(London: ('onstahlc and Co., Lid. 1920.) Price. 
H6.''-, 

Tunc.sten Ores. By R. IT. Rastall and AV.' H. 
AVii.c'cx KsoN. * }[ono<jrn]>hs on .Mineral 
sdurees, vilh .'ijn’cial reference to the British 
Empire. Imperial Insfitvic. Pp. 81. (Lon^ 
d(fh: Jedui Mni'ratj. 1920.) Price 3'?. 6d. 

Rkeort of the Fvei. Reseauch Board eoh 1918 ani> 

1919. Depart mcni af Seienlifie and Indusirinl 
Be.srareh. (London: Stationrr}i Offiee. 1920. )• 
Price l.s'. (jd. 

f> 

Anm'm- Bki’orts of the Society of Lhemtcal 
Indc-stuv o.n the Proorkss of Afplieu 
('nEUisTUY. 1919. Vol. JV. (London: 
Society of Chemical Industry. 1920.) Price to- 
mcinhcr.'i, os. fk/.; to nun-tne.inhc rs, 12s. Qd. 

Report op^First (’onfehencf. of Research Organ- 
TsxTioNs. July 29, 191!f. Report of Seconu 

roNFERENT'E OF RESEARCH ( )R0ANI8ATI0N8. 

December 12, 1919. (London: Department of 
Seiciitific and (ndu.sfrial Itesearch. 1920.) 
P.^nciiromatism. Second edition, revised and ph- 
laryed. Pp. 32. (London: Ilford, Lid.) Price 
i]d' 

PCRI.ICATIOXS OK THE I'-MTED STATE, S GEOLOGICAL 
ScH\ EY. Department of the ^Interior, 
(Washintflon : Cdvernineut Printiny Offiee. 

1920. ) 

The Work on Mineral Rekocrces done hy the 
Fmted States (iEOLooic.vL Survey. By 
F. S. Rahtin and H. 1). McCaskey. 
Architectcral Concrete Stonr and BriLDiNa 
Blocks in 1917 and 1918. By G. F. Louoh- 

l.IN. 

Asuesto.s in 1918. By J. T. Dillkr. 

Potash in 1918. By W. B. Hicks. 

Strontium in 1918. By G. W. Stosk. 

Asphalt and Allied Substance in 1918. By ^ 
C. C. OsnoN. 

Talc and Soapstone in 1918. By J. 8. Dxlleb. 
AIineral Waters in 1918. By A, J. Elms. 
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REPORT OF THE CHEMICAL \ 

SERVICES COMMITTEE (INDIA'.* 

Tn lh(' autuiim of JOll), Prof. ,1. F. 'J'liorp(‘, [iro- 
ftvsHor of orji;ani(’ clioiiiistry in the Irnpcrijil Col!f;.M' 
of and Tcclinolopy , Jiondon, wa.s ai'i'ointf d 

by tlio India Oibco ti> preside over a eoniinitb'e (n 
roiisidiT the advi.saldlity of estalilishinp; an all-India 
Choinical Service, and in the event of this bein^ 
approved to map out a sehenio for its initiation, 
rnntainin^, inter alid, I'rojinsal.s for the location, 
Hcopo and of^^anisation of la-seareh instituU'.s. In 
addition to the president, the eoniinittee comprised 
Ur. K. S. Caldwi'll, Mr. It. W. l)avi(’.s, Dr. \V. 
Ifarrison (Imperial i\p:ric!i!tur.al Chemist), Sir P. (’. 
Kay, Prof. J. d. Slid hoi ()U<di, and j)r. ,J . L. 
Siinonsen (secretary). Prof. Thorpe arrived in i 
India in Novenilter last, and the report was in tlu* 
hands of tho authorities hy the follow ing: Kebruai v. 
Tho cominitti'e found that the formation of a ; 
(lovx'rnment elumiieal ser\ i('(3 wa.s tlx' Ik'sI nii'ans of 
ovorcomino; existing dillieultie.s and dellciencieB, and 
of oncouragin;.C industrial r<'.soar<'h and devedop- 
ment. Tho main defect of tho t.xistinp^ order is 
coiisidcrod to bo tho ab.soneo of any effeetivo moans , 
of co-ordination, and the keynote of tho new 
proposals i.s research on a co-operatiro basis. 

It is jiroposed that tlk' eo-ordinat in.e: and atlvisory 
(•(’litre hIioiiM bo a C'entral Impmial Clnunical K<‘- 
S('areh lnstitul<' loeated at IT'hra Dun, which is 
lu'ar Simla and Delhi and in tlio .‘^anle area att the 
Forest Ki’Seareh Institute. Its duties would in- 
clude: •- the creation of new industries and the , 
develoiunen b (d new processes up to a “ semi-la r{ 2 ;e ” ■ 
.scale, or furtln'r if nicossary; the in vest i-^.Uition of , 
proltlems of a fu rid;nnen t a I ehar.'ieter whi<-li h ik* no 
apparc'nt imiiiedi.'ite ])r:ietienl i .•iporl anei' hut may 
])(' pia-enant with industri.i] possibilities; the iriairi- 
tename. of :m information bureau and record otiiee, 
and tlu’ juihlioatioM of jiiforuiation. 'the dyeetor- 
eeiieralsliij) of the eliemieal seiwice and ti.e diri’ctor- 
sliip of tile eeiitral institute slionld ho united in th(‘ 
saiiK’ [ler.son, and under him should 1,0 :i (h'puty 
di refit or-oeiiera 1 and, in the tirst inslane*’, four 
deputy (lireciors of leseareh in ^■hari.';e of depart- 
iiK'iits fo i iioi oa iiic and physical, oi'oanic, nu’tal- 
liirp.ieal, . id tinalytical eluuiiistry at tlio centrtil 
instil iit('. it is ri'eomnuuided that the pynera.I work 
of tliis institut(‘ 1 k> umler a lutard of c.-ontrol. with . 
tho dire< tor-yeneial as chairman and eminent 
eliemieal expert.s as ni( inbers. • 

An important feature of tho juojios.als i.s IIk' 
estahlishment (d' a ro’-caicli iustitut.e, witli or 
without suh-stations, in each I’roiiiue, under :i 
l(K al diroclor of rosea reli, w ho, for .administ rative 
pur|)o.s<'.s, would h(' indepo/idont of ilu’ ceUlr.il 
authority. Should a Provinco not elect to provide 
an institute or to omploy a director of ix'seareli, it 
would h(' open to the director yoiioral to recomnu'iid 
th(3 erection of an Imix'rial institute in Dial , 
Provinc(> nufl to place in cliar.oc' thereof a momher 
(T tlie eliemieal s«‘r\ ie(‘ as dir<‘elor; hut such an 
institute should Ik* lianded ov<'r to tlu' loe;il 
aiilliority 3<‘hen desired. I'lu’ functions of the.^e 
institutes would l»e, hrietly, to maintain eontael 
with and siTlvei luohloms for eliemisis and cla'inical 
industry, to Iranslate laboratory and “ FOini- 
lar{i;e ” scale results into industrial praetie(‘, to 
assist in the (levelo|)ment of new industries, and to 
carry out analytical work, 'Ilu’ i'ljuijunent of the 
institutes would iiiclucb' ajijiaratus of about one- 
sixtietli of ih(' size of the usual lai’oe .scale nlnnt. ^ 
l)iseov(‘rie.s made would have to 1x3 published, but ; 
not iKH'i’Ssarily at once, and no manufactnrinK in j 

* Sinda: Siipcriutriuloiit. Cover nmcJit C(jiitr.'i I Tress, IjrjO. Tp. i 
+ t;il. ' 


competition with private enterprise would bo per- 
missible. Tho centres ‘specified for tho location of 
Provincial research institutes are: — Madras, 
Hoiubay, Calcutta, Kanchi, Cawnpore, Lahore, 
Ilanjj^oon and Nagpur. Thcrtf should bo close co- 
operation Ixitwevcn tl|(3 central and local institutes, 
the latter sending up certain problems for solution 
at the former, while tho “ central ” olHciuU w’ould 
visit the Provincial institutes and co-ordinate tho* 
work done in each. I’he chemists employed at these 
iustitiite.s would l)e memix’rs of the chemical service, 
hut would roceiv|5 their appoint^nents and pay from 
tho Provincial (Government. 

With ri’g.'ird to tin' relationships Ixtwaien tlio 
chemical service and existing institutions, it is 
recognisc’d that tho reorganisation of tho ^ientific 
(leparlnients eonmeted with the .AgrieulturnI 
S(‘rvie<> is inevitabhu and that in tho meantimo 
agi ieiiltural cheniisls should lx- excliicled from tlui 
eheaiical service. I'he opinion i.s emphasised that 
re.-;ear<h on induslri<‘s subsidiary to agriculture is 
outside lli(‘ .scope of the Agricultural Di^partmont ; 
als.) that tlu' chemical <‘xariii nation of fori'st pro- 
ducts in y.iia is within tin- sphere of chemistry. A 
joint survey of tin* forests hy clierni.sts and botanists 
am) a joint elxmieal exploitation of forest products 
arc roeom mended. Ordnance factoritis ought to Ix) 
controlled by men of liigli clu’inieal attainments^, and 
all eliemists employc’d under tho Ordnance Depart- 
ment. as well IIS assay masters and deputy as-say 
ma.'.Lers, sliould be seconded from tbo propexsod 
eheniieal scrviei*. Tlie creation of a ^Ministry of 
Science’ is called for at tlu’ earliest possible moment, 
and a elwiuie;!! survey of the country should bo 
undertaken as soon as jiracticahle. 

In a elia])ter on reerui tnieii t to tlio cbeinit'al 
‘^■‘'•vie<> i( is laid down ihat the rese.areh lalioratoricw 
he stalled in;. ini, \' by Iiidiiins, and that there should 
he IK. diileieiitiation in the method of appointment 
of Indians and Furnpeans. For all appointments to 
tiu' service tlu’re should lx a probationary period of 
thre<' months, and for purposes of recruitment the 
'ju;ilifie:i tions reeoniMK'nded are:--(l) an Honours 
(l.'iuae in the hrst or se<'ond cla.ss, or its eqiiivah'nt, 
(2) ;i suiiahle training in enginivring (work, shop 
j»r;K t:ce and n’;u hine drawing), and (3) one or two 
training in ix'isearch. Tlu' (.J()V('rnment 
of !fidi:i should nuike inaintonaneo and eijuip- 
meiU ijrants to students wliilo Ixuiig trained 
in t,.se;ire!i. 'I'he .^eak’ of paynumt in tho 
•eTvio’ is d'‘laik(l. and a standard pimsii-Ui of 
;ti .K!i ye. Its of a<'(' is adviH'a l(.'d. Itvcry 
nieriiher niu.st. 1 m ve at h'ast tliiee pi'riods of study 
lo.i\.'. c.a li for a ininimum pi’iiod of .six mouths, on 
full p.i\. .lining his iir.-t tifiieii years of service. 
.'Jilnmgh IK) c'^iinnite (’ould he fornu'd of tIu’ cost of 
the .••elKune it i" recommended tlint lilxral gran^ 
he .•illoiated for its iiiiti.'ilion. 

The repc'.ri is .signed hv all the nu’iiilxrs of the 
eoKuait te<'. hui Sir P. (k Kay. in an aijiiended note, 
allirms Id:, didiviief in tho principle of an all-India 
i heinie.il seiwi- e. Itopartunuikihsm lu’ regards as 


i arsenal of delay and proerastiiuit loii,^ par- 
la rlv uiKsuiti-d lo Imli;i. the “ service, s ' hav<* 
kkc a “glaring an.-iehronisiii,’' and the eoiinlry 
iK.H ho s;.vo<l hv tl'.o itot;ill;ition of a ehemical 
■uvliv (‘liomieal iinlustrii's naturally advance 
, uassu with tho seientihe pr( 3 gre.ss of the 
plo { omlitnm.s ditlcr onorniuusly throughout the 
nirv. and umP’.uI of imposing rC 

I.ui.l, .M,l. I'n.vHKv sliouUl K 

.v,i („ «..rk ,n,l, its own sKvotion. 1 he 
J („ .lovolopniont, li.’S in tho ’'■'eg'’'"'’"* " , g 
of . In-nuslry in th„ ' "■'''g g i' I ;I i,!. 7 
opinions, iho wnlor Inns nttnolwl ]i . s I, • 
to ll'<. roporl hoonns.. In- n'coniu.sn.s tinit ij •' 

■irnmoiil olietniniil .snrvico w tette’i'cd 

po.sala of the Committee eoulJ not be betteica. 





review. 


(Iby 31. IMW. 


THE CELLULOID INDUSTRY 5N 
JAP^N. 


(!i'llul()i(l \v:l« first iniportid into .lapiin in 
. 1 1 l]i()ii;j li a tVw sa)fr[ile picct's wvvo inliDflin rtl tioni 
IS77 niiuar<ls. 'i'lic' ni;iiiiit;t'tnn' was iniuatcd in 
ISS!) l»,y Kokiisaliui'o Ivoclin, who rsi.ihlislifil work'' 
at Nakanoyo in lln* vicinily ot’ 'r(7k\o, hiil il 
rainaincil undi'Vi'lopisl until 11M)S, nh<n Lao l.ii^V 
Putorics a.'ia hmll hv tin' Nippon (’ollnlonl and 
.\rt,irnial Silk (V). and tlu‘ Sakai C'olluloid (’o., 
rrspact ivc'i V. 'I'lia** idrnioi- was <1 at .Mxislii. 

noar Kobe', and iiiaiiaLonl hy J)r. .1 . !.. Kocn an 
Kn!j,lidi o.xp'.'it, and liu- lalli'r was (ondinlnd hy 
])r"c'. .\xlol, an Aiin'iican chrmiM, who cho^' a 
at Sakai, .n ar O/aka. .Vttc'r initial ddhcullus 
both til ins snerrodod in nnirknliny; tlnnr prudncls 
ill IPH), hut snhsniiurntly. owino lo i)\ i'r-sni»f)ly , 
(iniipnl it loll took plaoi* hnlwooii llnnii. In 
lid !, afliT holli worlds had rialin-od llnhi- output by 

ol,.’-hall, tho \iar nnilorially infinonend thnir pros- 
piM-itv. 'I’lu' Nippon coinpaiiY riHoivi'd an oiiorinons 
oi dor tor }j;iin( ol ton Iroiii tlio Kmsian (lovi'i'iiiiu'iit, 
ofoatlv iii( roa''('d tlio capanily ol' its works, and 
({!ii<'ki\' nia<l'“ jiood llu' lossi's it had snlh rod diiriii;4 
I'lu' pta^vions yoars; at tin' sann* tini«‘ tlin Sakai 
(oinpanv ohiaiin'd a nionoiioly of thusidiply ot (-('llii- 
loid shTots and mapi'd r.nai protlts. Owino to tho 
utilisation of the e('lliiloid factories of lonafai 
belli yerioi ts lor \'.ar-tim(' ser\ i' i"- the .lajiain.se 
eelluloid and eaiuplior indnstiies re!.i\erl ;i o rea t 
imp' tiis, many ik'W plants wni' ere<‘ted. and. in 
general, tiu' iiidimtry was |)laee,l on a ver\ sound 
foot ino. 

,\eeordino to iIk- .\nniial I' ports of the .1 apanese 
Customs I’.iiri'aii, initiated in SiXi, iniportat ions o! 
n'llnloid sheets (>te. ha\<' hoeii as lolloa s (kin.- 
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Afore re<’eiitly ilie exjioiL trail* 
lated f»y the iinrea-ad loiiiiaee available. 

In luklitioii lo the tuo linns abo\«- mentioned 
i.lK're w<‘re at least ten otlno’s ol eoimiderable si/.e 
niaiiiifaetiiriny; celluloid sh.-i ts. 'J’ouaids the end 
ol last year six of tlie latter anialeamaled Wiitb ibe 
two pioiu'cr^’ to found the Dai Nippon Celluloid Co., 
witli a eapiLal of 12^ million yen ( t! .2dt>.d(lt)). In 
addition there aic a lew liriiis, sinli .is the '1 oa 
Celluloid Co., wliiell supply raw sheets to the fac- 
toriivs at \^llieh novelty Ljoods are nnnle. 'I’lie total 
annual prodiietion of eelluloid sheets, ro<ls, tid»es. 
etc., is <'stiin;ited at 6 iiiHlion lb., of which two- 
thirds is consurnod in the eountry for rnakin «4 
;ioy(‘lty articles. AlthmiKli it is not possible to ^^ive 
the nnnitxn' of nuikor.s of these as much of 

the work i.s done domc.stically, it is very large; in 
the neighbourhood of Tokyo alone there are over 


1 The most Important manufacturing 
Hu Na«"n“ino, U,o CliiKUsa, and the 
CVIIuloid C'« , at Toky.., and the Koyama 
-.,,,1 Sakai (’aliiloia i.mipaiiU'S at Itoka. In 
I..VS, ilalls. ftc., aiv made in lokyR, and 
,!■ Kiraliiiim, Imidu-a, la ada, etc., at Ozak.i. 


CHEMICAL PATENTS * 

i H SPECIAL REFERENCE TO CANADIAN 

patent l\w. 


,\. K. MAcUMCt 

; of cheniieiil |.atents, ami pat. nts for 

... ;nid proee.sses relating to industiial 
: IS one of th(' isirliest in the realm ol 

. ’.\s early as 1 1()7 a patent was granted in 

lb rne for the inamifaetii re and sale ol T>‘‘Por. 

len years fellowing lohl, when t o 
policy of Kngland la'gan, tweUe the 

1.1.. 11.<eii patents er;inted \iere tor various eln.mieal 

(oo.luets and proei'sses. , , i 

\ o ilt'ut is a form ol monopoly, hut is not .i true 
A ainmipoly in its yru-l .acmao is an 
..x.la'iv;. ri.dil lirantrd l.y lla- Sov.-n-mti or Slate 
I,', In.lividaal or a llllMlI.or of prisons of SOllUV 

1111.. .. nliirli iK'lorr was of , oliimoii rifilit. Ihat is 
i„ s,,; a triir monopoly in, link's on llir one Imiid iin 
rxrkisivr rl'ilit or privilrrr. ami on Ilir otkrr hand 
•I r. 'siiielion or restraint uhieli opeiati'S lo prevent 

11.. . ..xrreise of a right or liheity which was oi>oii 
(,, till- iiiii'Iie hid'ore the nioiiopol.v was grantiKl. 
'rhm- a patent for a new and imetiil invention never 
kminn or used before not a true monopoly, bc- 
( .III sm it doe's not restriel Die exereis.' ol a righfethat 
u;,s open to tin* ])iihlie iK'fore the patent waa 
..,•.,,,1,1,1 Patents are frr<inentiv eondemni'd by 
persons uho do not reeogiiisi' this fundamental 
,liffervti"" helwmmi a true monopoly and a patent 
f,.r ;i iM'W and useful invf'iition. 

.M.iiiv iM'ople imagine (h;it fiatcnt laws arc for the 
exehe-i\'e benefit ol invt'ntor> and that a p. limit 
‘rives to the natetitee a eoiieession whii'li 1 m' does not 
d. 'eiwe, and this regrettable mistalm leads to many 
mi' iiiid.-rsta tidings. A man eonlers a distinct 

1.. •lle^il hv deV'i'lopiiig a patent, and lu' ought to ho 
ir« aled as a ertsitor of |inl)lie wealth, (’ornpare the 
iiidimtrial developna'iit of such nations as Knglaml 
;,nd the Pnit*'*! Staff's, wliieh liave Ids-ral patent 
sv'leiiis, 7'ith that of other countries n'liei’o patent 
la.i- lire hss favonrahh' to tlie invi'iitor. Until 
comparal ivelv n'centlv Holland had no patent law 
uhal«'v<'r and allowf'd thf' unrf'strieU'fl use of any 
invention. Tt was easy lo use freely in Holland 
proceves patented in (dln‘r eonntries and to dis- 
tiihiib from then' infringing goods to othi'r coun- 
tries ef tlif' world. Vet Holland, with hf'r highly 
d'oa'h'pifl e<»mm<'r( f', lier ahiuidant mon(\v supply 
and enterprising pi'oplf', remained industrially nn- 
d 'v-ehioed. Whvy liecaiise then' A\ a s up incentive 
to Siiddle oneself with till' risks and ontlaysof start- 
ing a iif'w enlerpri.se or of improving methmls for 
maniifael III e. know ing iK'forehand that in case of 
■aiccess ,)ii('’s nf'ighhour eoiild <lo Hu' same thing 
without any restrietion whatf’Vf'r. \ patent is 
simjilv :i efiritract hetwf'eu a nation and the in- 
diviflnal. Pv Hn‘ (onlraet thf' invf'ntor di.sclosei? to 
llu' jnihlic Hie rf'snils f,f his intelleetnal work. By 
(If)ing sf» he f'liahles fitliers to get acf|uainted with 
his wank and lo improve thereon, and this stimu- 
!at<'s fnrthf'r rese.ireh, invention, and enterprise. 

‘I impcr rfa,l tifiorr Mif' Ottawa Tlrunch of the Canartlan 
Sf'cttm. Kchruary 1920. 

t TCxuiJnor in tlif> Clminlral aud Metallurgical Divtolon of tho 
Cftfiadlan PatAintlOfflco at Ottawa. 
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It is to be noted that newly disclosed patents are 
very frequently followed in rapid succession by im- 
provements thereon conceived by others but pat- 
terned yn the original invention. For the benefit 
thus oonforrtHl on the nation by thx; inventor the 
nation, in return, gives him for a mniilxn- of yearn 
the sole nwi of his invention. At tli<i mid of this 
t(Min liis invention Ixieoinea public property. The 
period of monopoly is none loo long in view of the 
lime it takes to develop the inviMition into coin- 
Diereial shape. In many casi's inventions r<“aeh tin; 
money-making stage only after the patents on whie.ii 
they arc ba.sed have ('X pi red. 

The rights of the inventK>r to a limited monopoly 
of his invention wore recognis<!d by Caiiadian 
Statute as early as 1821, aiid the first Ckinadian 
patent wa.s granted in June of tliabyear. 

St'ction 7 of the Patent Act, Revi.sed Statutes of 
Fanuda, 11)00, says:-— 

“Any person who has invontgd any new and 
useful art, maehine, manuraeture or composition of 
matter, or any new and useful improvement in any 
art, maehine, manufacture or composition of 
mailer, which was not known or used by any ollim- 
poison before his inveiilioii tliereof, ami wliieh has 
not been in rmblie u,s<' or oii sale with the consent 
or allowance of tli(' inventor thereof, for more than 
one year previously to his aiiplieatiou for patent 
therefor in (-anada, may, on a petition lo that 
('ll'eet, pres('nled to the CoMimissioiuT, and on eom- 
pliaiiee with the other requiiamumts of this Act, 
obtain a patent granting to sueli^ l>erson an 4'X- 
elusive pi()t>erty in such invaui tion,’’ ^ 

This Section thus provides tliat patents may be 
<!;raul<'d I'or four <'lasses of things, namely, arts, 
maehines, inaniifaet n res and eompositions oi 
mat ter, and to he a proper siil>jeet loi' a patent tiny 
must ('.fell stand the Lest oi invention, novi-lty, and 
utility. • 

ProeesM's (.■oiiK' within the deliiiitioii ot arts, and 
( In’inical patents are more partienlai ly eonci'i iied 
with arUs and eoiiqmsi ( ioiis of matter. Prociiises 
are o[i('rat ions w hich consist [lai'tially or wholly in 
tilt' employnu'iit of some mm-Jiieehanieal science, 
'.ii(h as Imat, <*h'etriei ty , light, elu'iiiistry, <'te., or 
oper.i t ions which ('(insist enlii't'ly ot im'ciianieal 
I ra iisact ions which may ht' pt'i'lOi ine'J by liand or by 
iiiaehiiie. ( niposil ions ot inatlt'r eovi'r all eom- 
imsitions ol t ■! or more snli.-,ta nct.'s whetlu'r tlu'V Ix' 

I lie rt'sidt of ehemie.il union nr of a meeh.-iiiie.il 
!iii \ t n !'('. 

Palciits ai(' granted lor tilings inV('Mt('d. A 
ihiiig ma_\’ Ik' iiovc'l and nsi'lnl, bill UFdes.s*it ein- 
iiodics iiiM'ntion it is not. patentable. . 'I'o Ik' a 
propi'r suhj<’et for [latent tiu' snhjeet matter must 
slaiid the it'st of novelty and utility ns w'ell as of 
iincntioii. \\r have st'eii that a tiling may lie new 
lint not be an invi'iitioii. Iteaimot be an invt'iition 
wilbont boiiig new. In liis pt'titiun an applicant 
tor a jiati'iit in Canada states that the snlijec-t 
matter of liis applieiitiori was not known or used by 
any otlif'r person b('foie liis invention tln’reof and 
wa.s not in pi^lilie uh<' or on sab' witli bis eoin'eiit or 
illowanee for more than one ye;ir previous to bis 
ipplieatinn for’ patc'iit tlieia'for in Canada. The 
ippli('ant is pgesiimed to know wliat has l)e<'n dis- 
l(>s<’d in till' prior patents or [irinted publications 
)1 ('A’ery eoiintVy in tln^ ivo’ld and what has la'i'n 
known or in [inhlic use Ix fore his application for a 
pati'ut. Novelty i.s thn.s determined by referc'iice to 
'bo prior art as disclosed in patents or other printe<l 
pablif ;it ions or in public use or practico’. A priiit<'<l 
pnl T k ation is any print<'d matter distributed to any 
I' irt of the public. Prior knowledge or use is not to 
b; (onsidend unless disclosed in printed publica- 
t Mills prior to the making of tho invention or more 
jbaii one year prior to tho application for patent 
p*i the invention. Moreover, the information dis- 


closed in the nrintod piUilication must bo full and 
precise cnoiigli to eniMile one skilled in the par- 
ticular art to perform tli|e process or make tho 
article s<night to bo antieiiiated boforo it may bo 

eoiisidertKj. 

Inventors have expended much time and thought 
ill developing proeessi's whidi as Tar as tlioy knew 
were (iuit<i novel only fo find on ap[)Iyiug for a 
patent that someone cIm' liad jirevioiisly worked the 
saiiK' proe<',ss. This may lie a jiardship on sneh in- 
ventors, but tlio Act refus<'s them a paU'iii. I’his 
em[)liasises the need for careful n'view of the [irior 
art hc'lore undertaking ri'seareli ip any particular 
art. A slight degrrft' of utility is .sulfieiont to inwt 
the requirement of usefiiines.s. An invention which 
has an illicit objc'ct in view is not patentable, how- 
('V('r. 

In (he present Canadian Act tlu're is no re- 
striction on the nature of th(' composition of matter 
whidi may he patented, except that it must Ik? new 
and iisefnl and tin* n'snit of iiiv<‘ntioii . The sanio 
( oiidit ions exist in the I'niterl States and did exist 
111 (Jri at Hiitaiii until a very n'cent date, when a 
tu'W lb' ten Is and Dc'sigiis Hiil, wliii'h w as inlrodneod 
in (Ih* Ibitish llmi.'e of Commons, in November, 
|!)|/\ Ik'c.'imk' law 'lliis Pill jin.ssi'd (lie House of 
CimimoM.'. wilhoiit debate, disc aission , or di vision .and 
by it, I iimb'ist.ind, products of ('hernieal proeo'^ses 
or inti'iided for food or for im'dieinal or surgical 
piii po'-cs may not lx- dainied in a jiatent aiipliealion 
bill only tb(' process. Tiiat is, six'cifieations relating 
to an artieb' or .sulistanei* made by diemieal pro- 
(('s.scs or intoiidi.'d for inedieinal or surgical mso 
may eontaiii daiins for the process of maniifaeture 
only and not for the substance nr composition of 
matter. Some other eountric's also refns<‘ patent 
proteition on similar eom[>osi tioiis. (lermany, 
.Nimiria, .lapan, and Unssia refuse to grant [latents 
on foiuC, niediciiK"^. or du'inical products, and in 
Swil/.erlaiid iieiilu'i- tlu' product nor tin' proei'ss of 
m.-.kiii'^ tbi'iii may Ik' pati'iited. Swedi'ii w ill pati'iil 
proi ('ss<'s of making foods or nied iciiM's but not the 
prod’ll 1. Di'iunark will not patent nu'ilieines. 
ai ti( Ie> of food. nor-proeeS'>es of making ai tides of 
food. Frami', Italy, and Sjiaiii refuse pal<'nt.s on 
medicine, and pliai maeeiil ieal preparations of all 
kimC. 

'I'be intermiNtnrc of (be ingnsl ii'ii f s of a oumposi- 
(ioii ol matter may be liy imalianical or cbi'mical 
opc'i at ions, or bolli, and to Ix' paleiitable tin' com- 
position must pMss<'ss ebaracti'i'ist ies or projiertii'.s 
not posse.vs.'d by any of tin' individnal ingredii'iiis. 
'I’Ik' nici'.' pi'i'scnee of a new i ngred li'iit in a eom- 
podtioM do."^ not trive palmit abil i ly unless it 
eb 'ii'O's (li>' essential ebaraet ('I’istii s ol tl'.e composi- 
tion. Allovs an' a good oxaiiifib' of tin' various 
kind , of ( .nn|)o>il ioris. as fliey may ^al•y all lh<' way 
fioii) ;! tiiK' (liemie.-il eomfiound to a meelninieal 
mixture of two or inoia' metals. ]*', samples ol true 
c.n.’anic' (lieiiiual com poll mbs ar*' loiind in tho 
following claims taken from reci'iit Canadian 

patents; 

(H Dinieiliyldi isoi)ropvlb('n/.ld('n<' : (2) a new dyc- 
stw'f consisting of th(' ti'lva/.o eomiiound <if di- 
metb\ Idii-oproiiylhen/mb'ne coupled with an ammo 
aroin.itii’ (onipoiiml; (J) amyl ether of ci'phaolini'. 

A pioiess is a way of tnaiting substances to [iro- 
dnee a defin'd result, and it may consist of otic or 
mori' d( p'-. to n'din e or ebarip' the substance to the 
(li'sired stall'. It may Ix' performed irrespective, of 
: anv [uirlicnlar fon’n of nu'chanical device. A 
! cliemieal proci'ss is [latentable, but a proce.ss merely 
■ involving the fnnetion or principle of a particular 
! mechanism mav not be patentable. A seientnu 
: prim ii.le of itself is not pati'ntable. but its applica- 
tion to a particular process may lx- the subject of a 
nntcnt.-iMo invention. person ivlio ? 

nntnnil foree or .seientifie (net la ‘'"’'’JmJ ' ' .||,pg 

protootion onl.v on the pnur* hv I™ 

use of tho elTcet of the n.stural force. For ejaniple, 





178 B 


REVIEW. 


my 31. iMO. 


tKo fact that heat will dccjpmpose substances cannot 
be patentcHl, hut its applic;^.ion to the nianmactiiro 
of lime from limestone might bo patenlablo if n<*.v. 
That is, the specific apfilicaiion of tho principle is 
patentable. 

An ajiplication for patent, in Cnnnda consist.s of a 
Petition, an Oath, and a Spei ili< alion, and if tho 
nature of an invention fdijiits of iilnst ration by 
means of drawings siub drawings must he sub- 
mitted. The Sfieeiriealion einl)ocli<a a proamhle, 
giving the name ami residems> of the inventor and 
tlie title of his invention, a gemoal .statement of tlie 
ohjeets and nature of tlu' invt nlion, a brief descrip- 
tion of the figures of <lra\\ ings/f there ho any, a d»'- 
tailed dc'scriptiou of tiu' inviUition and tho claim 
or claims. Tlie spiM-ilica lion should fully and 
eloarly disclose the jnim-i j»lc of the invention and 
the pref('rred way in which the aiiplicant inl'uids 
applying (he prineifih', in sucli a way as to dis- 
iingnish it from otlu'r in e<'nl ions. Jn ehemieal 
cases th(‘ t-erms usod should la* .Milliciently definite to 
onahie oiu' skilled in (he arl io know jireci.sely what 
is i/) he inehid('<l. Tin* claims sh.ould point out tlu' 
invention (hdiiiitely and eleaily and .sliould not l>e 
oouched in a gnsat variety of expressions with a 
view to cateh infrinjuus wiio may hereafter use 
nuKlification.s of tho invmition. 

Two copies of tlu' sya'ciheatinn, three coi>ies of 
claims, and two copie- of tlio drawings on tracing 
linen and one on Prist ol lioard an' required. Tho 
original copy of ilu' sj>e('incation. elnim.s, and draw- 
ings remain nu file in Urn ratenl OfTieo. d'ho dupli- 
cate is maihsl as the pateuf. '['he third eojiy of 
claims is us-^d foi- print inc tlu' Patent (MFu c Ibu oi*!. 
and Die draw ings on Bri-(ol hi^ard, togerher with a 
printed cni.\v of the cluiuis from Die I’e'ord, are 
lik'd in tlie ('xainituu-’s rooi for perpn-cs of ‘-.•ureh. 

^riie dural ion of a ('anadiun jud'-nt i.s oicdileen 
years. TIu' full fei' i< .'-dl), hid ii j-. Die .applicant's 
()pti(.m to pay Du' full tk'i for Dio term of ei-ditM n 
yc'ars, or Die partial ft'o for (ho tc'ini of six yo.ars, 
or Die - aidial fee for Di" (eiuu of twehx^ yearc 
Vliemwor a jiati id is ikopii'd dcffrlive «)r in- 
opei'ativo h>' rea-ou oi iii-iiflu ieiit <h.rerijdion or 
specirieat ion, or hy ro 'oui of the jiaPuiteo claiming 
Ti'oro Dian ]io had riald lo uaim as new, hut al Die 


I An inventxir who has jiot perfected his invention 
; may file in tho Patent Office a Caveat, embodying a 
: dcM iiption of his invention. If at any time within 
, a year of tho filing date of tho caveat another 
jierson applies for n patent covering the same in- 
vention, the person filing the caveat will bo notified 
tlu'reof and given three months within which to 
fdo his application for jmti'nt. If tho applications 
are found to he eonllietiug they aro declared in 
inlerfi'renec. A caveat gives no protection, but it 
iilfords one. rcasonahki assurance that a patent 
covenug the invent ion disclosed will not be granted 
wiDiin a pcricKl of one year from tho date of filing 
the caveat without his being notified. 

W'lien an application is received in the Patent 
Oirice it is given a tiling date and a serial number. 
The formal papers ami the copies of the specifica- 
tion and claims arc comiiared ami tho application 
ri'ferivd to tho examiner who dmals with the art 
U) which the alleged invention Ix'longs. It is the 
evamitu'r’.'i ilnty to see that tho specification 
projii rly discloses tliC nature of tho alleged inven- 
tion .and to di'termiiu' wlu'Mier or not the subject 
matter discloses an invi'iition which is useful. Afl 
l)rr\ ioiisly stated^ the presc'iico of invention and 
uo\( Uy is d('tcrmimd by a search of iho prior art. 
The exlriit of tho search is neec'ssarily soinowhat 
liiiiiti'd, as the facilities for searching in the office 
include only Canadian patents, the (Tnitod States 
p.ateiit.s for a short period, and a somewhat incom- 
{)]< te .sot of Britisli patents, together with some of 
Die tiehniral journals. 1'he examiner reports to 
tlio upplicant any informality in or objections to tho 
-poei/icatioii or < laims, ns well ns references to the 
p/uer arc luM to arihVipate any or all of tho claims. 
Til.' .ap))l'i'aHt. m.iy amend as often as any objections 
or ri forencos are ]ti o.-ont .■<{. and in doing so BhoukI 
).ium. out win roin he thinks liis ease prosent.s 
patent able mncltv in vii'W of the art disclosed. 
Wle'n the ajiplieaiinu is found in di'fmo properly 
tlio scop'' of tti^' inwTiDon it is allowed and issued 
a. |»atent. Pali'iiis aro dated and mailed 
■ipproximaloly six \.o!'ks after allowance. The 
!> of tiin<' an a['plicaiion is held aivaiting 

nolion by the Patont (»(Iic<‘ dependent on the eon- 
(iilioa of tlu' exaiiiinei's i\ork. Many of tho 


sanii' I line il ap[f;.,> Din! Do* ori.ir aro-^e from 
inadia rtont :i(( Mliu)f. or mi- lake, tlie pat^uii may he 
snrr('nder»'<I am] a m-w patont i--'-.ufd for the un- 
expired term of Dio oci;_-ie.il p da'iit upon the |iay- 
menl of )? 1 for v ‘i v um xpired \ oar of tin- dur.ation 
of tlie original {aifont. 

In oi'fler to m.iiii! aie. a C.uiadian [):it‘>nt valid tlio 
fuilente<> mu'-t at tlie ( ml ot i I'.o yoars from the daio 
of the {intent (n'liiii, mu' am] coivlanDy carry on in 
Canada tlu' c ii'^truetion or viariufartnre of the 
patentf'f] iiua iitimi in u imaunor tk.at nnv 

person dediing In ie<. ir m-iv ok.ain it or ca. -e it 
to h(' made fo, k u. ;n i < ■, ...imhlo price. M,, re- 
over, the, {la lento,. np , ,,l iinjiort the invention 
ink) (tinada a.k r ■\,,I n.iintJe frtim the ilato dF 
the {latent. I no ( oioi'M' uonor of Patents niay, 
howeier, if snflico nl ro;; -on i-. sliow ii therefor, C'X- 
tend the {K'fio,] fi,!- non -m ;i nil f.'ietu re in Canada or 
the {)c riod of otu' >ear inr imiiort.ition into Canadn. 

An applicant mav, prior t<> tho i-suo rT hi - yiaiont 
nr within six monil.^ D or.ifter. app],- (o the Com-^ 
missioner of lhi(ont< to lene the Compnlsorv 
Diet ruy elaiiM' .siih- 1 ikit. d for tio' .aho ve-meiit iom d 
eondilions (T manufaf f u r. . aiul flu. roinmi.-M',,,nor, 
liavi'.g Fogard (o l];e naiiiii. of ihc invonlnui nnv 
grant sucli reipie-^t. d'hof m. under Diis o|-,no. ;,r;v 
person at any time during Di.- life .,f Do- pnti nl rna'v 
apply to Die Commi-^- iom-r of Patents f.,r a Ijr.-ino 
to use the invention, am] tin. (Vimmi-si,,n(.r, ]., in:^ 
satisfied that the n'li'Nonaljle reijiiirf-ioonts of the 
pFihlie. with i-efereneo to Die inv/’iition haw rot, ! oi ^1 
sn-tisfied, may oi’der that a iicr-nee be granted fo the 
person applying therefor upon .''ich te-rms as Dk* 
Commi.ssioner may consider just. 


"v mi'M f'- al the jin'-'eut, t mu' ari' several month.s 
k‘'iii;.'i w’Di tlnir '.'.ork owiipc to tho iuereased 
O'liiihei' of ajinlirat ions for patents and to some 

• -tent lo the (k jilction of the* examining st.atf 

• in ring Die war. 

Coinparat ively io\s a pj'lieat ions ever mature into 
e::^:nt', :'s they are found not to < mluKly irn’cn- 
!:on, "W Ic'iv an ex.'iuiiner k fusi s to allow' an nppli- 

• atiouoDi,' ajijilnant mav app< al from the 

I M'lniiior'-- d^'' i'don io 1 !•• (’oirimi^^ioner I'f Patents, 
••>1'.'; limy idbiw Dk' rpjTral inn if he finds that in 
ill- opinion the examiiu r was in error in refusing 
to .•dlo',’. D.e e.-i.-e. .\i! apjical may he taken from 

ike d'< i'-iort ol Dk- ( ’ommi'^sioner of Patents to the 
Dxel)( (jiier Cou.'-I.. 

In (he e.'.^c ot (tv.) or nioic applicants claiming 
ilie ,^;ime ini-cntioii Die apgdieaDons ai'c held to he 
in eoiifliet. .and th<' ruipjiial inventor is determineil 
hy arhitratiori and Du' {• ik'iit granted te the one 
-o (Ict^ rmined, 

The /'otcTit (Hfirr }{rr'nil is puhlivlu'd weekly and 
eonlains from one to tlirec of Die .claiFii.s of each 
p.itoil wiDi Die main hious' of the rlrawings. Tim 
• (‘lufd- le - j).■.■l^:r:ltiorm of pak'nts a,rc not, printx-t! 
h!i! Tim V Ir- oht .nm d from fii<' Patent Office in type- 
form wiih a fifiotografdi of ( he drawings. 

.\ -i'idv ol tl.e Canadian fiatent sy.stem is reeom- 
m.-mhd all intms-^ted in Die industrial develop- 
uamil of (’aiiada, am] tlie altf'ntion of our chemists 
i- '-jieei.dlv flireetod |o Die iicw British Act, since 
i: aliei I ; \..|-v c're;)Dv the prot<'etion of their inven- 
f ion-, in ihal eountrv. ami because aequaintanec 
u ith it w'ill enable tlu'in to influence opinion if 
'.'IV ‘-’imilar measure is proposr'd for Canada. 
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NEWS FROM THE SECTIONS. 


EDI1?BUBGH AND EAST OF SCOTLAND. j 

A joint meeting of this Section with the Local i 
Section of tho Institute of Chemistry was held in 
Edinburgh on May 11. Dr. T. \V. Drinkwuter 
presided. 

The subject before tho meeting was tho method of 
training chemists who had decided to take up 
Ic'chnical chemistry as a profcs.sion. Dr. Drink- 
water opened tho proceedings, and was followed by 
Dr. A. C. Cumming and Prof. A. A. Loon, who 
treated tlio subject from tho teacher’s point of 
view. A general discussion followed, in whieh a 
large number of members and visitors took part. 
All tho tA'eliriieal elu‘mist.s pre.sent expre.sscd them- 
selves very strongly in favour of a thorough train- 
ing in piHA> elieniistry and \\ere oppo.sed to too early 
speeialisal ion as a preparation lui» any particular 
industry. '1 he ini[)urtanco of an adisiuate know- 
h'dge of physios and niatlKUiiatics wa.s agreed to 
and also biology for certain industries. 

In regard to the vo‘Xe<l (pu‘.stiun of (“hemiral en- 
gineering Ihore was naturally some dili'cenee of 
Dpiiiion. iiie advantage of .some eleimnitary know- 
ledge of t'ngiti<‘('ring wa.s n adily adrnilied, hat the 
general fis ling w'as that it was imfxissilile for a 
man to he both an etiginci'r and a chi'ini.st, and that 
(he so-eall<<l “ oheinical engimxT ” was frmiuently 
neither a ('Inaiiist nor an engim er. To study en- 
gineering l^) siK'h an oxh.aib as would he ilesirahlo 
would mean that the amount of time dc'voied 
oliemi.stry v^uuld hc' very muoli ri'diieed, and this 
was considered a. most serious objection. 

Several memhtus s[)oko strongly against degrees 
vnl diplomas in h-ehriical elunuistry and favoured 
i iljoro^gh training in ].»aro chemi.dry, hub tlu^ plan 
whieh is follounl in sorm.’i di.stricls of a man spen<l- 
ing his vm. at ions, or even a whoh' year, in a works 
laboratory or in tin.' laboratory of a gemu'al analyst 
ivas thoroughly :ip[)roved. .\s regards iii.^t ruction 
in ti'clinical eliemistry, tho opinion was tiiai ttiis 
dioiild he on (juiln general litu'.s, nadliuds of 

'vaporation. di-t illai ion, transixu t, properlii's of 
iiati'rials iisi.al in works, etc. 

NOTlTXdllAM. * 

.W a nu'etiiig id tiie Xottiiigham M’ction, held on 
M.iV 111, .Mr. -1. W hite [ua.siding, tvw) j»apers vnu'e 
I c.id and dis<'Uss<'d. 

The lirst, by J)r. Ig IT If. Pride.iux. dcs'-yhial a 
.efies of mcasurcmiM f s w hie li Imd Ix-i ii laiin d out 
\ith the ohji c(, f)l (hdermining accii ratid >• th-' 
'a[)(iur pr<’'.sure,s of ammonium nitrale ahnu' and in 
idmixtiiro with other s dts, in order to i’ix tin' 
nimidity lin)ii‘^ at various tempera ( u ics wiOiin 
vhich this ',al( could lx- dri<'d or htnomi which if 
^'onld <Ieli(| lu" cc. 'I'he mellKxis of using' ilm .lolin- 
'(on and flifFma .at ial (cn umeter.s were (Ic-t aa’hod 
okI illn.sf ra (cd !>>• cxhdiits-. A complete scric's of 
iM'asnrf'mcnts of fht’ pressures of solutions 
ahiralci] with rcs[)<'ct, to I'oth ammonium and 
oflinni nitrates shouid Innv great w.'is the <’ile<’t fd' 
idmixtuK's upon* tlie hist di I ii|i;cs( suce. A theory 
)f (lie mechanism of siicli a pio, ('>s ftout tlio first, to 
h(' final dc|i(jijcM ence w.'us tlnui given and illus- 
latcil by soiiu* rc-iilt s (|uoo'd from the work of 
-i;'"T'( ’olonel .1 , A . Hall with. It is pi rmi'-sion. 

I he si'cond papet, by Air. J. AI . Wilkie, des- 
•Mhcd an i'Npe«li<‘nt wliicli has oveKome tiu^ «li(Ii- 
■'uty of rethieing nr.senic acid to tho arsenioim staf-o 
^ a reduction necessary in tin' rpiarititalive estinin- 
iioTi of ars<‘nie hv incjins of tho olectrolytie method 
l^rcviously described by the author and eollabora- 
None of tho rediicring ngonfcs described by 
Pi'iner inve.stigatorfi is completely sati.sfactory. 
i ' pinirotiH acid may not be expelled completely by 


l)oiling,*or if so, tho loim boiling may result in a ro- 
oxidation of tho arsenrm Btannous chloride was 
found satisfactory by C. At Hill, but this was not 
eonfrmed by Sanger and Plaek, so that tho U.S. 
Pharmacopoda adopU'd siilpliurous acid. Tlio 
aiithor.s find tlie use of crystnlline^sodium siiltiliito 
preferablo to that of tKitassiuui metabisidphito, 
employed by Thorpe, but*t.ho most satisfactory snh- 
stanco i.s glycerol. The. paper d<v,crihos tho 
tcfdifuqno of the reduction of ar.senic ai ifl in tho 
electrolytic determination of arsenic, insing this 
material as reducing agent. 


LIVKUPOOL. 

Tlii.-j Section met on .six oc'ca.sions during the past 
^cs.uoii, and for tin* lir.>t time since it.s formation 
in loSl the niec'ting.s wen* not held at tho IJniver- 
Mi\ ; four werci held at the! Adcljihi Hofei, and two 
at (he Koval iiisliful ion. d'o the change of locality 
i.s piohably mainly <luo (ho inpiroved attendance, 
wlii(‘h has been alnmt oO jicr cemt. bettv'r than dur- 
ing recent; \ear.s. At the meeting in March thero 
wa.s a sympoduni on ‘ Acid-resisting Alatc'rials,” 
to which rc'pi'eseiitatic'c.s ot a number of inaiuifac- 
turing firms eon( rihul<'<l ('xhihits and sliort pa{)er8. 
On aeeouiiL of th.c hieh eo.' I of [u’iiiiing it was de- 
ei<l<il to postjione [luhl ieal ion of the Sectional list 
of meiiihers. 

'Hie annual meeting was Ik Id on April 2.1. Thero 
ar.i no eliaiuu s to he n cocih d among tho Sectional 
otlicci-,, but Prof. I'T (1. (!, Raly and Messrs, 
A\'. .M. W'. Kcil, T,. (lai)ri<'! -Tones, \V. Maiishridgcg 
and J. Vt'. Towers retire from tlu' committeo after 
Llirec year's’ servic'-, am] Prof. K. Kohinson has 
r< '-ignc<l (ui leaving, Liverpool. To fill thosft^faean- 
eie,- tlie j Mlli)’.vilig Wer-cel, cted ; (]. Q. ClavtoTI, 

M.tje.i' F. P Kwriii ’Mm, Dr. C, A\’. Afooro, Air. W. 
K.iiii'ay, Mr. A\'. IT Kuberts, and Dr. W, Trantoin. 


Tf.ASHOAV. 

'I’io' repert of the lion. s<'eret.'iry fur the session 
20 -f'lfe., tliat ■ ix oi'<Iinaiy m< <gings ha\'o licxm 
held. ;ind al-() three informal mcidings at which 
slaut p.'ipers Were read and di-cussed. The latter 
Were .'11 ranged in (he liofie ot getting tho younger 
ineinhers to p;irtiei[)a ( > in the discussions. A Till 
fu oji .1 inme an i ieif);i l, d tor imxt session. 

'lii.‘ (.Mil eg.; i t. cted for in\t ‘'<'-^-ion include 
.Mr. d. H. Vo:;n<r. rimirm.in; .Mr. K. W. Aloodio, 
vie. <Ti.; i riM.-ui ; and th.' following arr> tlie new 
III •mhef, (.f eommiif' e: .1. M. Heilhron, J. 

T.'ii g n. Moere. J Si'i'Iev, \\'. 11. AValmsh'v, and 
d. T. Wd^on. 


MCETINCS Or OTHER SOCIETIES. 

■ .SOeiKTV or OLAS.S Tr.eilNOf.OGY. 

'file third annual meidiug was ludd in Shelliold on 
\;uil !!>. th-.* president, Air. S. A. dmikinson, 

pre>ullJ!g. • 

Til-' rejiort for the year Pdf .''lunv.s a sU'iuly 
.growih III mcniluuship ;ind iu)luonc<'. At tho end 
of (lio year llicro were .hlp niemher.s on tho roll, of 
wliorn I ‘2(1 wmro rc)llc(di\e, ordinary, and four 
.'-til .h'lit nieinher.s. Nearly onc-lifth of the lotal 
nieuilauship is conpio.si'd of meinhers overseas. 
.Among tho noteworthy ('vents ri'cordcd ari' tlio 
fi'fiualion of tho (Pass Research A.ssociation ; tlio 
ctunpic't ion by tho Ri'fraclorios Research and Speei- 
lieations t'oinmitU'o of provisional speeificatioms for 
tank blocks, silic'a bricks, and clay for pots; Iho 
formiition of » tllass SfandarcLs Committee, with 
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sub-committeos to dt>al wi^i optical |u:la88, gjass for 
lamp-working, and hoitlrs und general glass con- 
tainers. 'J'hc Society is^ilso considering the pubn- 
ration of works of reference, hut ilie linanring of 
the seheino has not yet been S''lth'd. Income during 
lyiD was nearly £1300; over £l(]()() was expendi'd on 
the Society’s Journul, the abstracts section of 
which has been greatly enlarged. 'Jin* balance on 
the year’s working was about £20, and tin* excess 
of assets over lial)ilities about tOO. At tin* annual 
njcetiug a year ago it was dccitled to ra.ise tlie sub- 
scription rate for ordinary inemlx'rs from ‘21k. 
to 3()s. 

Va<'uiici(K in tiie list nf ollu'^rs and t'ouncil were 
fili*‘d by tli(! (‘h'clion of I'lad'. W. (1. Kca rnsiih's and 
Messrs. M K. ('iiaiicc. .1. Connolly. a)id J. ForsUu' 
as vic('-prcsidcnts, and of M«'ssrs. hi. A. Coad-lOyor, 
J. 11. Davidson, W. J. Gardner, .1. Kaye, F. 
l’o\\(‘!s, and Col. T. \V. Simj)Son as incnda'rs of 
<'<)Uin'il. Dining tlu‘ meeting ief('r<-nc<‘ was niadi' 
to the .So<i('ty’s impending ^isit to .\nierica lu'xt 
autumn, and the president, in liis addros, spoke of 
tile continued growth of tlu' uieiiihmship, over dO 
new iM''mlii'rs having been iulded sime .laiiuary 1 
l.ist. 

'Idle teeliMi< aI me('tiiig \vas de\'()ted to a general 
dis<'Ussioii on glass ri'lraetorics, the subject hoing 
inlroduci'd by a iia])ci' on “ 'I’he INojan lies of 
llritish Cirndays ami Ilnur Suitability for llsi^ as 
Glass IC'l 1 aelorit's. Part. 1.,’’ by .Miss 10. M. Cirih, 
Mr. W'. ifodhiu, and Dr. W. 10. S. d’utner. hi 
tlie ('vening the seeoml annual dinner was lu'ld, 7'd 
nnuiiheis and giU'Sts being pnsenl; and on the 
following (ia\ visits weiu' paid to the leKles Works 
of Messrs, Steel, ida'cli, and To/au’, Ltd.; and (o the 
works of .Messis, Hylands Glass and Ciiuim'.u iiie; 
Co., Ltd., of Slairfool, Hanish'V. 


d ll 10 ( lOHA.MIC S(l( ilO'I'V. 

Sir .1. .loin s, piosiih nl, look the < hair at tlie 
s('Venth nnH'tiiig of the Hefraetoiy .Alahudals S<'e- 
tion, held on Ajiril ’2S and 2f), at Sloki-on-'l’ienl . 
ddieio' was a v'ery k.rge .a tlmida rice of iiwuiiImu’S. It 
wasanmunn-ed that tin- luoposed visit, to tin' Cniled 
Stati'S hni been uostpoiied, owing to tlu' abnormal 
f (uuli I ions, and ifiat tin' aiiliimn meejing would 1 m> 
held ill hojidou and the following spring nn'eting 
in Houriieinout li. 

Tn a ])a])or on tin* analysis of /irconiuni niiiunals, 
^Ir. H. V. d'liompson (hserilM d a method of “oi)cn- 
ing up” ihesi' malr'idals by fusion with soflinm 
peroxide. TJy Irealing the fused mass with water 
and tillering, all tlie iron, titanium and /.irconiuni, 
and some of the silica are obtained in the residue, 
whilst tin' whole (jf the ahiminium and the n'st of 
the ^dIica are found in the filtrate. Sir W. .(ones 
I <'xhiliil<'d , 111(1 ex|jiain. d a higli-pn , 'iii e oil • uriier 
for use in glass w’oilss wliieli w,oks on :i niixhire 
of creosote and pitch (lil), itiirodueed by a diip- 
feedi.T Iroiii a storage lank .dxiut 10 )l. alxoe the 
hlinier, ddie oil is iiiaiiita iiied ;it lOO" F. by means 
of low' piu'ssuic st('am, ami air is admilted through 
an annulus on the froni of the Imrin r. 'Ihe con- 
sumption of oil for a furnace 1 1 x ^ x 1 ft. i.s lO'S 
galls, per 111 '., :nid tin* lu'ating is v<'ry unilorni and 
<'fFjeient. Mr. A. iMalinovs/kv d( .serih<'d a,mctho<l of 
preiiaring lust'd arlilieial sillimaniO' h,\ siiielliiig in 
a sptsial cupola furnace ;i mixture of <ruslicd 
aluminous riM-ks or iiiiiu'rnls with coke or other 
carbonaceous material; air is blown into the fmsed 
mass to prodin (' cellular interstices rcsejiililing those 
of diatoniaecous earth; the specific gravity of tlie 
product varies from 202 to 2'GS. 

Mr. VV. J. Rot'S, in his paper on “The Corrosion 
of Coke Oven Walks; II. The Action of Halt on 
Hilica and Firfxday ilricks,” stated that the order 
of resistance to salt attack, beginning wdth the 
most resistant was: silica bricks with limo bond, 
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.silica bricks with clay bond, semi-silica bricks (made 
of clay and ganister, and containing 80 to 90 per 
<-ent. silica), and ordinary tirebricks. The bleach- 
ing action of salt vapour on bricks was fairly com- 
plete, and a sample was shown in which ^he iron 
oxide was reduced by salt vapours from 3 to about 
(Id per cent. Fireclay bricks with a large propor- 
tion (d’ sillimiiiiite were lound to 1 ki much more 
resistant to salt attack than ordinary fireclay bricks. 
.>illiiiianil(' and tridymilc aie iniich less soluhh^ in 
alkaline flux than* quartz or half-fired clay. 
I’rorierly imuh' silica bricks appear to bo the most 
pi oniisiiig. although aluminous bricks containing 
sdlinianite are not without pixssibilities. 

Idle SvmposiLini on Gas Piling proved so interest- 
ing that it was decided to eontinue the discussion 
at the next meeting of the section. Dr. E. W. 
Suiiili reviewed the eharaeieristics ol the chief 
lypea of gas available, and stated that, on a 
li.'l li.U. basis the relative cost of iiroducer gas, coal 
/];as, and blue water gas was as 3,'4!5. He pointed 
(Hit that the producers, whether ('xU^rnal generators 
or internal jirodueers, could use any typo of fuel if 
the ((inditioiis necessary for that type^ were studied. 
Steam .should always he usi'd in all producers, if 
only to cut down ciiiilu'iing tronhh's, Mr. >1. M. 
Ridge e.dled attention to the imjiortaucc of regu- 
lating the supply of gas and air r('spe( lively, and 
gave lij.Mires showing the waste of heat w ith dillorent 
proportions of ('xeess air. 

.Mr. F. M. Myers said that gusi'ous firingeoidd sup- 
plant any coal-firing proicss and effes t economy in 
fuel up t() 50 per cent., and that it was quite as easy 
to ohlaiii oxidising or reducing atmosphere as wutii 
(lial. JMast-furnaco gas could Ix' ii.sed for heating 
imrjMisc,'^, and coke-ovmi gas, wliich is extensively 
iis('d in the lTiiit.(^<l States, was <]uiG> ('(pial in 
calorific value to coal pas. 'J in' chief difficulty was 
due to its t.4'nd('ncy to ris(‘ through air. 'I'o prevent 
lliis (In' air fiorl. might Ih' jilaci'd slightly in fidvanco 
(»f the g.as port *11 tlic furnace', or, al U'rnativi'ly, the 
air mi'dit ho (h'livcrcd at a higlu'r teiiiix'iaturc so 
as to a|)pr()xiiuat(' to tlu' specific gravity of the coke- 
ov«4Pi gas, wliicli i,^ taking air a.s I. 

.Mr. William Haylis said that gas-tiring was not 
lli<> cheapest method in tin' production of sU'i'l ; and 
Col. (k W. 'I’homas eoiil('mled that a direct (‘oal- 
kiK'd coMliumms kiln (omjiaK'd favoiiralily with a 
e.as-fir('d contiguous kiln; the <'eonomy really arose 
in ri'cujicration or regi'm'ration, which could bo 
;ippli('d ((.) eitlu'r typo tif kiln. 'I’he possible saving 
of labour was gn-ali'p willi gas firing, liut lh(*ro was 
no lujpo of any eonsidt'ralile economy of fiu'l. There 
might jn'i liaps h(' a lowi'r K'pair cost with gas-firing. 


TIIF IRON AND HTFFG INHTITUTF. 

'I’lu' fifty-first annual gi'iieral meetiug was held 
oil May (> and 7, in tin' Hall of the Institution of 
Civil I'jiginei'rs, We.stminsti'r. AfU r the n'port of 
the CouiK'il fiad been pres< iiG'd M. F. Schneider, 
llie retiring president, indnelt'd into th(( cliair Dr. 
.1. F. SU'ad, tin* new prosideiit, who d('liv('red an 
addrv'ss. Tliis took the lorm of a coj^den.sed review 
of ihc progrt'ss made during tin' last fifty years in 
the ferrous industri<‘s, and was divi<d('d into sections 
(haling with the hla,st fiirnacs', tlie puddling pro- 
( es's, the foniidrv, the Jiasie Ifi's.semer and basic 
open-hearth proci'ssi's, tin* eh'ctric fwniaee, the pro- 
duction of .'-onnd ingots, the n cognilion of seicnco, 
the advent and progr(*ss of metallography, tlic 
:ipf»liealion of seienoe to the ferrous industries, tho 
eiieouragement of research and technical e<lucation. 
In each of these sections Dr. vSt<‘ad mentioned tho 
principle advances which had taken place, and, in 
fiartienlar, traced the development of the basic 
IJessemer and basic open-hearth processes from their 
iiH'eption. The address closed with an appeal for 
greater faoilitiefl for scientific research and tech- 
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iiitul education, particularly the technical educa- 
tion ol' workers in iron and steel works. Jn con- 
nexion wdth this Dr. Stead stated tiie example of 
his lectures on sks;'! to workers in his districts, and 
the . lectures and discussions organised for the 
workers by Messrs. Drown, Haylcy’s Steel Works, 
th<' llrown-h’irth Ik'scarch liahoratory , and otluM' 
iiidiistrial estahlislinunits. 'I Ik> .uldrrss forms a 
very (;onipleU* monograph on [('inons metallurgy. 

A nnmluM* of pajaMs was read .'ind diseiisscd. Mr. 
C. A, Ahictt reviewed the rc'l.itivc nn'iils of three- 
[)hase and dirc'ct current for steel works aiul lolling 
mills, and t)oint('d out tliat lor praeti< ally all jmr- 
|)()S<'S <1 ireet eu i rt'id v\ asto hc' pre|'i>rred. 'rhe<‘lin-l 
advant.age of dir<'( t eiirreiit is t.lial it is |)o^sihle to 
\'ary tiu' spt'i'd of naiioi's without loss of penver; in 
tlu' cax! of tlii(M‘-phas(‘ inoLors this is only possible 
by the use of ni.aehi lu's of a conipIicatcMl and eosi ly 
typo. 

Mr. K. ('leiiients reviewi'd current Dritish blast 
fnrnaei" praetiei', and siiggc'sled a <iesign for a fnr- 
inn e callable ot producing 2(K)() Ions of pig iron |)(‘r 
week fiom a burden yielding .‘k) per cent, pig-iron 
and with a blast k'mper;. Hi t e ol KKiO'' l'\, wliilst 
Mr. H. K. Wright also presented a paper on the 
t.herinal ami eheiuieal conditions in the hlast- 
fiunaex' practice'. A pipt'r liy Mr. W.«h/. Iliigltes 
discussed tlie defee ts of I'leet rol V f ie iron. It aas 
shown iJiat tliis proeluct, as deposited, is ((iiik' nn- 
siiitablc for e'ligiiiecring purposes without sr-jiarate- 
heat treatment; many of tlu' de'fcets can lx* avoid(<l 
by cdiciciit ((int-rol dining inaniifaetnri', hut in 
nian>' cases the piodiiel is far from piii<', and sli(»nhl 
not he taki'ii as flic slartinp; point in a rc.M'aicli 
without car<‘fiil I'x.amiiia t ion of its i oinposil^on. 
Messrs, Daki'r ami Hiism'II rcvii'ued the “ Hall 
'rest ” for hardness and diseusse'd the <*fl\‘ct of eold 
v\ oi king during tile test on Die vahn's ohtaiinsl. An 
in tei'('s( ing jiajx'r by .Mi'. .1, II. \\hifele\' <!(“'( riheel 
iiiv('.*t igatioiis into tlu* disi l ihnl ion ot jiliospluiriis 
ill slee'l lietwceui the Ac, and Ae.,»poiii(s. He loiiiid 
that iiliosiilioriis is iimik' soinhh' in lerrite lhaii in 
aiisti'iiile <'011 taiiiiiig dissolved earhieh', ami that on 
lieating to uitliiii tlx.' erilnal r.ntge plio'-ghori!'; 
dilfusi's out of tlx' ansti'iiilie r^'giixi.'^ into the 
ferrite; ditfiision of pliospliortis in ferrite is rapid 
at SOO'^ hut slow at (’. ; tlie rale of d ilfiisioii 

of plios|»lx)i ii'' is alwaxs less than ihai of cailioii. 

'FIk' following jiapers were' also i^re'^cnl ed or lak<‘n 
as re'ael “ '^flie Utilisation of Tit aniferoiis Iron Ok' 
in Nei\' / 'aland,” by .1. A. lleskett; *' Iron-Port- 
laiid Cell ' lit,” by U. H. Lewis; “ Urai iical Note's 
(HI the Design and Tre'a ( nx'iit eif Slet'I ('asting''',” by 
(L U. Pii'skui;; “The \'aliialinn eif Ores aixl Iroii- 
iiiakiiij!; .Malewial,” by (’. 11. Rid'el.de'; “<tslag(’on- 
eJitions in ( tpi'ii-lx'.ut h Rasie Sle<*l-ni;iking Prae- 
tie e',” by .). V. Wihson ; and “ Tho Reduction of 
Silie'on freiiii tin' Slag in the' Ae ie! (tpcii-liesrt li Piet- 
eess,” by M. Vaile'ske anel (J. A. M'eaiej. 

1’lie' adjoiiriie'd me’ediiig was Ix'lel ill the Mappin 
Hall of Hie' Universitv eif Slx'liielel em .'May I I. 
Preif. De'se li We'le'onx (1 the' nx'iiilx'i's em heledl eil the 
Uiii ve'isily , anel Dr. Ste'ael lirie'lly re'plieel. peiintine 
out the' ]irc-e'mineiit positieili Oe-eupicel by Shedielel 
in the' scie'iitilic in ve'stigat ion eif the fi'irems metals, 
'rix' holeliiig eif an aeljoiiriicel iiie'eting in a pro- 
viiie'ial e'c'iitro is a ele'partiirc fremi pre'ceih ii I . liul 
rho in.'i I'ke'el • siie e-css eif this expcrillie'lit le'.'iels emc 
to h(i|n' that it will lie' repented. 

'Idle first |ia pel's re'ael in tin:' al te'rinieiii were' Hieise 
hv Preif. Ch A. lOdwarels and his eo-weirkcrs on 
tli(' Hiermal analysis and eh'< trieal re'sist ivity of 
elireiniiiim st^e'l. 'I'lio elisenssion was ve'ry ke'e'ii. 
the' point whieii recc^iveel most atte'iiiiein Ix'ing the' 
e'xistenee of n double' carbide' eif iron and eliroinium 
(Fo ill the annealed ste'cls. I'ln* elect rieal 

results ve'ry strongly peJiit to tlie oeeurrenee of this 
('onipe)nnd, and in the Puhse.epient discussion chemi- 
cal evideneci was brought forw ard of a strongly con- 
firmatory nature. The paper presented by Mr. 


,1. H. G. Monypenny eontniiu'd still more praof of 
thi.sl’aet. 'J’lu' latter* work was of reinarkahlo in- 
#lere.st in that the author showed that in these> steels 
it is (lie eoiiientite wliie'rt dissolvits first on heating, 
and that the wliejle' of the' pi'arlife earliide; does not 
pass into soliilieiii until a \('i'y iniieh liighe'r te'iii- 
per.'itlire has liee'ii altaineel. ^ 

At the* (‘Vi'iiing ni4e|iiig Mr. .Mon;, pi ini_\ ‘s paper 
was further diseiisseel, ;iiiel that by Preil. .Anelit'W 
and ids collaheirateu s prese'nU'el. 'I’he Migge-stioii 
maele* by llie'se weii'kers llial e.-iihide' eif ii'on di.s- 
.‘■eiciak'S at high te'inpe'i al un s e'veilii'd e oii.siderahle* 
eri Lie'isiii, nn .sL eif the nienilier.s wlxi look part in Hie 
disens.siem tiiielino i t i injio^.'-.i liU* #0 aeci'jit this view. 
'File' pape'i- by Dr.V. Hog< rs on hrilHem ss in iiido'l 
ehieiliie' anel eillier ide'e'Fs gave rise' to inileh di.'-eus- 
siem of an entiii'ly ei'itieal nature'. During this 
Hx' eple-.st iem eif I he* iillliieiie e' eif jiheisjiliorlls ill giving 
rise* to teMi[i<'r-lii i( Heiiess was liiitiight up, and dat.'i 
we'ie' aeldiicisl te'iidiiig tei slieiw that ill ge'iii'ral the 
inlliie'iie'e' ill tin's respoe'j. ivas negligible'. 

Owing lei laek of Hun' tlx* jiapers by Mr. A. L. 
Neirhiiiy (111 Hx' iidim'ix e' eif eiHx'r ('le-nx'iits in steel 
em Hx' e'le'e t rie'.'i I I'e'd'.t a nee, aiiel that oi J*reif. K. 
Ilemda am! 'F. .Murakami em Hu' eemsti tii t iem of 
ehroiniiiiii-t iingsteii ste'e'L w ('!'(' taken as le'ad. 


RO\ .\L PllO'FO(;P.\I*ll IC SOOlPyFV. 

Prof. Alex. I'’iml!ay. eif Abeiele'en I'niversity, 
elelivi'le'el Hx' see emej liieUiiial Hlll te’r and Di ifFiehl 
.Me'imiri.'d Le'ctiire' em May 11 , Hx.' litle* eif tlie* le'e- 
liire' lieiiig “Some Preifie'!' lies eil Oolleiielal Matter 
anel ilx'ir .Xpplie al iems in Jdiotogrtipliy . ” 

'File leet iiie'i , alte'i' paying a triluito to llie.' 
ae-eiiiate* se le-ni itie- weii k eif Hurte'i* ami Di'illield, 
fieiinle'd out Ibat in lew eh'pa rl im'ii Is of human 
eixleavemr ami ae li ie\ cineiU dxl e eilloiels 1‘lay n 
gie'ater and more' fu mlaiix'ii I al Hiaii in jiheitcv 

graphy. Nei( onlv was gelatin, wliie-li was tin* most 
!'•• ■•(•! v .■uip' i'v e'el iix'elium for Hie support eif tin' 

■ I silvi'i' salts, one' eif Hie most typical 

anel ineist iiii|iorl a n t eil eeilbiids. but tlx' ieiiniation 
of silver e Idoi'ide anel liremi ieh' for use in the jilxilo- 
graiiliie' pieiee*^-- was earrie'el eiul in a eeilloidal cn- 
viremim'iit wliieh preifoiiixlly in llm'iie'i'd tlie [iro- 
pi'ltie; eif Ibo (' salts. Ineleiel. (lx* wlieile' se'l'ie'S of 
prexe'ssc'.s fremi tlx* foiiuatiem ami riju'iiing of tlie 
plieileigraph ie e'lniilsiem tei llx* firoelnetiem eif the 
liiimbrel print was, if mit explie'alib* solely in terms 
of eeilloiel e-lx'iii i.'^t rv , lai'ge'ly depemleiil on Hu* eol- 
ioidal ''late. 

.\f(er diseiis-'ing Hie preipe'i t ies eif tlx* Iwei main 
< of eeilioids, the* Mis[x'nsoiels anel the (*mul- 

.-(iids, the' lee tui'er peiinte'd out that by Hie additiem 
ot ail ('miil-oid eeilloiel to a susiieusoid tlu' latt('r 
lie'e aiiu' e'lieleiw I'd with the' great('r staliilily of Hn* 
loriiie'r, anel was iiei leiiige'r sei re'aelily jire'e ijiitaH'd 
by salts. Fliis fae t was of the gre'atest iiufieirtam^ 
ill e'oiiix'xi'm wiili rlx* produeiiem of the' liglit-*’ 
seiisiliv.' silver s;'l(s. ()'.iing to the jirese'iHv of 
M'latiii, allmmiii, cte-., (lx* sipe'r halide' was 
“ pi eile'el ('«! ." anel so was eihtaimd in Hie' grainle'ss 
I eir ti oe-gra iix'd eeilhiiel feirm. 'Flic ullimak' preipe'r- 
j*ties eif the silve'l' halieh' we-l'e' larp^ely depe'llefi'llt eill 
I Hx‘ i ti ll ueiue' everte'el by Hie eiliulsoid eeilloiels at 
Hie nxiuieut of foriii.'i tiou eif the' 1 ight-se’iisiti ve salt ; 
aiiel wjit'ii, ill tlx* eeuirse' of li pe'iiiiig. Hie* silve'l' 

I baliele *p;isse(l into the' ei \ st al I i IK' feiriu, ge'latin was 
j aelseirlu-d ami eleiubtle.'^s gre'atly nioeliFied Hie* se'iisi- 
iive'lK'Ss eif the' salt. .Meire'eiVe'l', Oil the hasi.s of th<3 
eeilloiel propertie's of matter an explanatiem eoulel he 
e.ivi'U eif tin* nature* of the' laHiit image* preidiucd 
by the' act iem of light em tlie .sensitive silver bromide' 
in the phedograpliie plate*. Wliere'as, feiriiierly, the' 
vie'w was lielel that a suh-hromid(' wiis foriiieel, it 
* was now nxire' geiu'ially be lieved that by Hie aetion 
of light on tile .silve'r salt colloidal silver i.s pro- 
duced, w'liidi is then taken up by the silver Inomiele 
present by n. proc-css of ad.sorption. 



ft 


' INSTITUTION OF PETROLEUM 
TECH NOLOG leTS. 

At a inootinp: hold on May ^8, Sir FrcHleriok Black, 
prosidont, in tho chair, n paper was communicated 
by Mr. R. Stirling on “ 'J'ho Air-Jjift System lor 
lUiisiii^; Oil.” 'l’he*air-lift system i.s stak'd to Ik> 
th(' most advaiita{j;eou8 met hoi nt‘ raising oil from 
\v(*lls which have ceasi'd to flow naturally or whidi 
only flow intermittently. Any gas pre.sont with tlu^ 
oil assists the air lift and its energy is tiu'reforo 
utilised, whereas undc'r current conditions it is lost. 
AVheri' loose sands ^ro encountered the air lift is 
tho only practicable means of raisi^ig the sand with 
tho oil, keeping the well always (lear to the 
bottom, and thereby securing tho maximum yield. 
'J’lu' air-lift .system was successfully ajiplii'd in IbOl 
in No. 24 Bibi-Eibat, and the production was raised 
from 1200 to 12,000 pouds per da\. In the case of 
\\('ll ‘11 of Hk' Baku Russian Pelf oleum Ce. at 
Saboonchi, which only yiedded sligldly to balin^.^ 
th(' ap]ilicati(m of the air lift brought about a yi<‘Id 
of 7,000 to 8,000 iiouds yier day. More than bO 
wells w('r<' (h'all with during lOOl- 1002, and th«' 
results were most satisfactory. IMore rt'cintly the 
system has b('f n siicce.ssfnlly dcmonstrati'd in 'J'rini- 
dad. 'I'lie aiillior gave (b'tails of tlu' coniplcti' .air- 
lift installation applit'd to oil raising. 


PERSONALIA. 


Sir William Rope lia> aci'cptrd the m)mination of 
• tlu' C’omicil of this S(H'i<'tv to Is' Ikf'sidvni for tlie 
year 1010-1020; Ptotessor H. Louis lia.i lu'en elected 
Foreign Sesua-tary in succession to the laU' Dr. B. 
M<.*«sel, and Dr. ('. ('. Carix'nter to .s', -(('('d him as 
tbe Scx'iety’s rt‘[)rcs<’ntat i ve on the (io\.‘rning Body 
of the Imperial College of Scienci' and 'I’t'chnology. 

Mr. F. Coad Bryoi’, rcc'ently of llu' Natioiml 
JBiysical Lahora Lory, is now l)ir('<4()r of Labora- 
U)rics of Britisli Cla -s I iidustrics. Ltd. 

Tlu' nu'mbeis nf the Empire Motor Fuel.s Com- 
mittee of the Imperial ^lotor I'raiisport Council 
include Sir Cliarhs H. Bedford, Sir .lelm ('.uiman 
and Dr. W. B. Orniandy. 

])r. F. C’. I'liompsoii, keturer in metallurgy .at 
tho Univer.sity ot Slicflield, lias lie'cn awarded the 
Sorby Researeh Fellowship by tlu* Royal Society. 

j)r. F. (t. (k)ttrell, chief metallurgist of the 
U.S. Biirc'au of Mines, has he<‘n n[)poinled diiector 
of that institution, Dr. van H. Manning, it is 
stated, having resigned to take up work for the 
Petroleum Institute'.. 

Sir Kolx-rt lladticld, Ihirl., has plac'cd in tin* 
hands ot the Tnstitnli'm ot Mex lianical UnginoiTS 
fj^ sum of .U2lM) to 1 h' (Icvotc'd to a {iri/.c. or piizo.s, 
the (le.seriptioii of a mos and accurate method ot 
determining the haialm ss of m< tals, ospts-ially of 
those which have a high degro' of hardne.s.s. 

At a meeting of the Couneil of Lc c'd.s Uni- 
versity on May 1!), it was rosolyrsi that a chair of 
physical chemistry be insfitufod, and Dr. H. M. 
Dawson was seh'cfed to he the hist uccu[)anf . Dr. 
Daw'Bon was an isbl Exhibition schol.ar, and since 
1905 hn.s been h'cturc'r in lihy.sical chemistry at the 
same University. * 

Tho Franklii' Institute has awarded Franklin 
Medals to the Hon. Sir Charles A. Parsons and Ikof. 
Svante A. Arrhenius. Thc' medals were pro.sentcd 
to tho British Amhas.sador ami tho .Mini.stc'r (»f 
Sweden, acting for the recipic'iits, at a mooting he Id 
on May 19. On tho same occasion a paper by Sir 
C. Parsons on “ Some Rciuini.sccnccs of Early Days 
of Turbine Development,” and one on “ The Worid’H 
Knerjp^ Supply,” by Prof. Arrlienius, were read by 
the vice-president of the Institute and Dr. Cush- 
man respectively, in tho absence of tho authors. 
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NEWS AND NOTES. 


i FRANCE. 

“ L’lnstltiit de la Vlclolre.” — A committoo has boon 
loMiK'd und<'r the patronage of M. Paul Dcschanel, 
ibcddcnt of tho Bepuhlic, iind with M. R. Poin- 
c;ir.'', .M. (4. Clcmeiiccau and the Marshals of France 
a.'c honorarv prt'.sideiit.s, with thc3 object of establish- 
ing exten.s'ivc' laboratories for chi’mical research in 
Paris, to bo called the ” Jnstitut de la Victoire.” 
riu' comnuttee i.s compost'd of well-known scientific, 
industrial and political uwur {Uev. Frod. Chim., 
15, 1920.) 

Pro^lres* in Chemical Maiuilacture. — Tlio output of 
chi-mical firodiicts is increasing sati.sfactorily, 
although in certain branches it is still far below 
tho demand. On the whole, however, the progrc,s8 
made since tho wuir has Ix^en (juite remark- 
able. Jn 1910 the. production of sulphuric acid 
was 800, (IdU tons; in 1919 it had increased to 
l.,i)i).(K)() tons. The output of nitric acid 
h IS risi'ii from 20, (XH) to about 2(X),00() tons 
111 the same period. Bandy G(XX» tons of oleum 
was made annually Ixlore the war; now’ more than 
;tlMi,()no ton.s* is ])ro<lu<’cd, and m.'W factories are in 
'•mr.'O of erection lU'ar Ihlle and in the South of 
I’raiuc. Li(]uid chlorine was toniicrly imported 
almo.'t entirely from (h-rmany ; 18, (XX) ton.s is now 
bring pioilnccd ('lei'trolytically . Tho output of 
''.vntbetic' nitrogen compoinids is now at thc rate 
uf 250,000 Ions a year, ami w hen pri'sent c'xtcnsions 
h.i\. Ix'cri coinjilv'led it will ri'aeh 10()-500,000 tons. 
'!!.<• pi'odnciion of cyan.'imide has increased from 
b.irely 75110 t.o 200, 0(X) tons per annum. In 1915 
s.a.M* -10,000 ton.‘i of calcium carbide was rnanufac- 
iiTcd; tho prcsriii, production, soon to bo aug- 
ict nt<-<l, is .‘too, <.'00 ions. Thi".e n'.-ailts siicak for 
t b. niM'lvcs ; their full sienii'icanco will be rcaHsed 
<ail\ after a matcrftrl i eduction in f().^ts of prodiic- 
1 e>n lias been clfeetcd. 

The rue*! Situation. -In 1919 there were imported 
in((i Ffiince about li'i million tons of toal, lU'arly 
I,7ii0,0()i) tons of <oke, and 1,170,000 tons of com- 
j>i'< -ed Im 1 Of tbe above (|nanfity of coal England 
applied 7 f'5 p< r (ent ., Belgium 9 iicr cent., and 
tli<- United Stati's 1'75 iKU'eent. I’he total amount 
tii' (M.d, enke, ct e. .•recci v< (1 from (Icrrnany and the 
ir ba^.m \\.is ;{. 105, 5.42 tons, I'bi; ijuaiitily of 
)n|uld fuel imported, was 4,275,878 lu'ctolitrcs of 
r* iiiiMl petrob'um. ot which (‘Ncr 94 per cent, came 
freiu f'lK; United .Slates, ami 1,241,479 Id. of motor 
•piiil, lo^\vtiie)i tlio UiiiOsl StaU's conlributixl 
iie:irl\ 72 per cent. 

.\ pproxitnate figures fur lu'oduefion, imporfation 
.’.eil defn leiieie,, of co.'d are. givt'n below in millions 
of Miet r ic ( O.H . -- 

Iifin.i.iil I'nilia li-.n I inporl.tl imi Di llriciK v 
(In (C) (1) (I) !’■ I) 

I’n war . . c,4 . . 41 . . -a 

I ’■‘I-' ■■ .. m.r, 

''*1'' •• .. --i.w* ly.zt .. za.i 

• I IK lintis r I,- irr.itii'-. 

tl’-T.hidi:,.; .iiiKsiiit rt'.cn.d fi<.m (jiiuiun} 

'be <biet causes of tbo r<‘duced outj)i]t last year 
V. . re tile w itlidrawal of jiriMuu'rs of war,- tbo iiislitu- 
ijor. ol the .'^-bour da.\, and millers’ stnkes. Pro- 
du tion in the current yi'iir is not oxpocLcd le 
cv<(N-d 21 rnillion toa-, and importation about 25 
nidlions (Ureal Britain 12, Jb'lgium 4, and tho Saar 
\ .alley ltd. .Vlthongli Germany is under obligation 
to supply 28 tuillion tun.s, she ha.s practically 
)iiGmat«‘<i her inability to .send more than 750, ()()() 
tons a month (9 miliions p.a.). Tho di.sparity 
between demand and supply is thus very great, and 
if no solution lie found the industrial life of tho 
eoiinti\ uiii.st siifft'r vf'ry .sc'va'rcly . Tho romodies 
sugg^'sU'd are many, and include tho importation 
of Polish and Italian labour, oxkndod use of im- 
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proved machinery for extraction, harnessing of the } 
abundant water power of the country, and the en- I 
lorceniont of Germany to pay her debts under the f 
Peace Treaty, A contract is being arranged j 
between the owners of the dova.stated coalfields and j 
an association of Belgian coal merchants whereby 
ill exchange for a monthly supply of 10U,()0() tons 
of coal from Belgium, France will send iron ore 
and pliosplialo, sulphate and carbonate of lime. 
J’rospc'ci iiig in the south-west and in the neighhour- 
IioikI of Lyons is proceeding steadily, 
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with a. v(’ry <-Jo.se and cvi'ii wave-like struetuvc', the 
nilgai 1 may 1 k' takei^ fis having a eof)per content of 
at least [)9 and [irobabiy ncr cent. This same 

appearaiK’e cannot be j/todneed on copper les.s pure, 
the general contour of tlie surface of which is 
(•oncave. Good electrolytic cofipor should have 
the following a ]>pro\ima te aiiiiJysj.s ; copper, yD’do ; 
silv<T. IcnOl ; oxygt‘n.^(J ();i!l ; .‘•nlplnir, arsenic, 

nO')!,-); antimony, ()()n2(); nicki'l, OOOlo; iron, 
0(K)2d; lead and bismuth, nil; sudeninm and t/d- 
Inrmin. (ra<e. 


UNITED ST.VTEH. 1 

I ht Spring Meeting of the American Chemical Society. 

—The obth meeting of the 8oci(*ty was held at 8t. 1 
Jioni.s, Mo., from April 12 t-o 17, under the presi- 
di'iicy of Prof. W. A. Noyes. After an intrcKluctory 
address by the president, lit. -Col. A. A. Erie.s, wLo . 
lias succeeded Major-General 8ibert as head of thi- i 
(Hifinical Warfare 8orvice, read a paper on 
c hemical warfare, and Dr. C. 11. Hertv followed 
with an address on “ \'ictory* and its llesponsi- ' 
bility,” in which he referre<l to the Longworth Bill ; 
for the jiroteciion of the coal-tar chemical industry, : 
to the Nolau Bill for eifecting reforms at the Patent 
Oihee (this has now passed Congre.ss), to the Bac- 
charach Bill, which se^'k.s to repeal the (juty-frex; im- ' 
portation of foreign aiiparatu.s, and to the Army 
Pcorganisation Bill, w liich provides for tlic 
sc'parate cxisU-nce of tlie Chemical Warfare 8c‘rviee. , 
'j'o tlie gc'iu'ral meeting were also presented paix'rs : 
on the jirediction of solubility (J. il. Hildebrand), ; 
Lhe study of plant distrilnition with hydrogen ion ; 
indicators (D. P. Wherry), and tlie absorption of i 
.likaloids; hut p('rha{)s the' ('veiit of gr<‘atest ^x-li- 
nical monu'nt was the gen<-ral symposium on col- 
loids, at which " (‘olluidal ’’ fuel, llotation, luhri- 
lation, Koai) and [iroteins. vr.n tanning, ^ 

'■eramif pro-es.ses, were d j-i ii ■ > • d iium the c'ol- ■ 

ioickil slan(i[»oint. (Mlior iiotahle, contributions in- i 
eluded papcr.s on the [ircparati^n of furfural from 
corncobs, on tlu‘ meclianical preparation of lirndy 
divided nickel for usu in hydrogenation, chemically ^ 
aefivo nitrogen and liydrogen, and the u.so of ' 
selenium oxycldorido as an inorganic solvcru. 

At tlio inaugural meeting of the Sugar Section 
s.Ms harimrter.s, hc-et sugar, and d<x- -lori.sing car- ! 
bous were di.sciissed, and at that of tln^ Ijcather 
Set t ion a new nu'thod of estimating t annin in vege- ' 
lalib.i I Timing materials wa.s described, which the 
aiilliors t''coMim{Mid in place of the' ollicial Anuudean 
riK'iliod, liie IniUr being stated to involve errors of 
tiorn IM to j)cr ccoit. In tlie llubix'r Divi.sion the 
jnacliee Ilf marketing c-oinjiounding ingredients 
end accelerators under trade names* wa.s con- 
demned ; and in the Pharniaeciitieal Chemistry 
Division ehlorainiiu' antis4'i)tic.s, hypnotics, ami 
ami'^thetics forinod the chief subjects of discussion. 
TIh' more interesting pajiers pn^sented to ihe ik’w 
D ye S»‘eti(m treated of tlie Chemical F'oundation 
dye patents, the physical constants of aniline, and 
<lye re.sv-areh. 

Among the decisions nrrivixl at by the Ckmneil 
were the aii[)ointment of committees te investi- 
gate the continued tlu'fis of platinum from certain • 
laboratories, and to consider tlu' (|ii<\‘^tion of th<‘ 
inade(juate •rmnuncrai ion of university profi’s.sors. 
'rile .idvertising Inisiin'ss of the Society was mi- 
ll listed to the C'liemical Catalog (\)., Ine., of Nhov 
York ; Dr. C. li. Parsons was appointed to represeni 
I })(' Somety at the done meeting of the Jnter- 
national T^nion of Pure and Ap[)lied (’hemistry; 
and noebester was sidfsded as the loc.ality of the. 
iH Xt spring mmding. 

Physicnl and Chemical Properties of Copper.— 'I'he 
pi.ssifiility of deducing the cliemi<’al properties of ^ 
cojipcr from a pliysieal examination was discussed 
in a recent pajHT hedore the American Institute of 
Mining and Metallurgi<’al P^ngineers. It appears ' 
that if the surface of eopper is in gcuieral <‘onvox, . 


For^^iiig Iron-Nltkel Alloys. -Jt has hei'ii ostali- 
li.-!u'd tlmt pore iton-na !m I a!!o\s do not forge satis- 
factorily al orrli^iary forging tt'miicraturcs, and at 
tin- Westi rigliouse IL'Sv'areh liaboratory an iiivcsli- 
g.ition lias liccn uik1»t way to determine what treat- 
nii nt vv<)uld Tn.akc.siicb alloys mort* r- adilv forgeable. 
It lias bemi found t ha t a Inniini uin, ebromiurn, mag- 
le sinm, ami sili<-on bav4> ‘-car<-cly any ellVet, b it 
tb.it in amounis of two jht c- ril. of llio b-s-cr eon- 
;,ti iaimi Is, Ilia ng.'i m '-•e or litaniuiu imparts flic* 
dc.-ired e.baraetcrisiic.s an<l makes the alloys forg<-- 
.ibb“. It i.s’ believed I bat the tumiion of these el(>- 
m-“iits i'-> to Ktr^'iigdlien tbo aniorpiious iiiler- 

sla I li lie material 1o ibe [loiid wlime i t ]x)ss('sses 
Lgealer sircngtli than tlie mysials. 

Desiccated Vcj^elablcs, Dr. Tlnwk, of the JelTer- 
.son .Medical Ca)llege, has found that wlum dcsic- 

< at' d vegetabbs arc iminoTf-cd )n water for a few 
(lours tliev as.snnie ;i form vci'\ ciosoly apjiroacliin 
that of the fresh vegetalile, and that if this 
rehydraU'd material be removid from the waU r and 
I. ft ;<t room tmnjaTa.t ur'e ifjr 21 to btl btjUis. it 
return.s to approxima toly the saim* anhydron.s state 
ns Indoio being f resigned, d'bis heliaviour is en- 
hrcly dilbueiil from tlmt oteSTVed willi fn.sii veg<'- 
tahb‘s, and the conclusion is reached that tlion' 
rniist lie a structural dilforence. 1’he failurt* of th(v 
re -hydrated priKluct to retain its water may i»(' 
-in*' to tile change in ilio (cllruds of tin* vegetable 
C' ils. Witli an accompanyiii'r >I‘, < isame ig tbmr power 
I', hold waf T. Tb(‘ dceioa,'-.' in i Ik' inliilution iiower 
■a' the (olloid- might be due to tbo rcnioval of 
uiincial salts from tbo vegetable during soaking in 
kater. These exjKuiinent.s have no refmance to 
I'lUt rmv(' V alut's. 

I lie Beef Suibir Industry. - Out of a total w'orld 
lirodiiction of JOi million sliort tons of .sugar in 
• the United Siaft's produced tons, in- 

( baling 7if.5,UO() tons of beet, ;>nd 120, OOO tons of 

< .int' sugar, or a total of of jxt '■< nt. of tlu' world’s 
-uf»|»ly. .Against lliis Ibo eon-nmpiion was about 

1 million tons, or ab(»iit one-fourth of tlie world’s 
|irodiicl ioii. Thus 2.2 per cent, of rlie consumption id 
b'lTik' produced; a furtlu'r 2! [tor cent., comes from 
li;iu;ui, Porto Pico, .and tic* \ ir";in Isband.s, whilst 
the reiiminder eoinos from th<' Piiilippino Islandfl, 
(';;ba and otlu r eouiitiie'^. Tbero aia' now \'>9 beet- 
-nanr factories in the rnit('d States, and it ''ti 
e-;iMiat('d that, in eider to supply tlu' reijuirvuiients, 
(hi' MUiniK'r should be iiu rea.xal to P.'IO, which wouhl 
entail the. eultiv.ition of sugar Ixmt over an area 
of I.IOO.dOO acres.-- (t'A cm. (in<l Met. Kn{j., Mar. 21, 
11*20.) 

\rRouic, Bismuth and Selenium in 1918. In IHIM, 
b {2.2 short Lms of whiti' ar.^. ni(\ valued at JL‘2-t2.()0(), 
u 1 - prodiH'ed, as against hlol tons in 1017. About 

2 miirion Ih. of th<‘ wln'le .nrsi nie prodms'd is usml 

ill.' maiin factiire of ins(i licidcs and wa 'cd killers, 
■.\uile about 1 million li). is u‘=^ed in tlie glass indiis- 
tiy, and a small amount for the manufacture of 
diags. One coiniiany was reported to produce 
IP. I .dlie ars'Oiic. 

in 1017, bismuth was laa ovi'nxl by only one com- 
j>.anv in tlu' UnittKl States, the source ludng the 
ri uning of lead iiiillion. In 1018, 13.5.700 lb. of his- 
miitli, valued at Too. loO, was imported. 

d'ho production of s- huiium in 191.8 was 103,G041b., 
valued at alwiit £11,308, an increase of 1(32 and 195 
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per ee 4 fc. ov<‘r the output and vatuo for 1917. In 

1918, fioleniuui was recovered fcs a by-product ifi a 

lunuber of electrolytic e()|)per refineries. I'he iui- 
[loi'ts me very small, as tlu* producers can satisfy 
the home demand.- (Jcal. Sun)., Nui\ I!!, 

1919. ) 

Fluorspar and Cryolite in 1918. The total (luautity 
of fluorspar sold from mines ifi llu' United States j 
in 1918 was 2(38,817 short tons, valued at Cl ,098,()!)(3, ! 
an increase in quant ily and v.iliie of 21 ami 189 ' 
per cent, respeefivt'ly o\er 1917. The hulk of lh<> 
output (280,121 tons) eonsist(d of <j:;iavc‘l spar for 
in the nianulaetpi e of op^'ii-lieai th st<'('l. 'I'he 
entin' supply of n.itiiral et^olite iis«d in tlu' I'nited 
Siati's is impoi'led hdin (J rasmland . - t f’ .N. (Sul. 
Surv., Drc. 9, 1919.) 

niirrisii indi.v. 

Indii.strial Progress in (he United Froiinces. 'I'hr 

report ol til,' l)iie(ler of 1 M(!iistrii's. United Pio- 
vinee.s, for 1918 ip ^^ues an iti tvr<'Sl iiq!; i t'vii'w of 
t hos(' ero\\ iii;j, indii.st rii s io wlnVh the Di'pmd numt 
<'an he of :i>sist :i lice. <,'ttiss Inihisfiji .Nlauula<- 
tur<'rs had a very sueei sslul Nasir, tlu'ir trade nuudi- 
itifi ( oiiMih'i'ahh' < li nieusioiiK under llu' stress ol 
\var eoiiditioiis. It is pointed out that if this trade 
is to he la'iiuaiu'iilly secured and imu'i'ased. 
methods, I) dll of husiiie.'-s and manufaetur<', must 
he improved on seieiililie liaes. Tie.' ituporlaiieo el' 
a.lforditi;-, |,^■lluieal advie*- as Io plam and proee.ssi s 
of mauiilat litis' i.s hilly ri'i oe.ni.o'd, mid sl<'ps are 
IteiipD; t.do'ii to olilaiti a pjas-, .qx < ia list . 'I'he .'^er- 
viei'S of four I'liipjisli 'da.^s hloueis U('r(> se<'ur<'d 
^diiidue the Near lor the .\ I la liaharl (Hass W'orks to 
faeililate the training, et lomd v.orkmeii, with Ihe 
result, thit a\oi kinaiiship Ice- imieli iiiiprexed, and 
the output of the laetoiy has doiihh'n diiiiioi; tlu' 
tw^dvt' months. Mrlti> il’err I nl n.^f 1 1 ,, 'I his in- 
dustry has also tloiie well, hut e.Kpi rl ^qiidmiee is 
urj^entl.v tiecessaiy. Willi hel i , r <•! aUsmausliip in 
the pri'paratien ol p,.vsiii„r tools, th,, makiio', id' 
lamp parts and (dh r simil.'ir aitieh-s of pies-ed 
mel.’d ware would 'i.i v(' e\< -lieu!, prosp.'i-is Clti.i- 
('<il / ndiisf rirs. PeN'elopiiU'iil in (his <lir<'e(ioii is 
lirnit-ed h.v tlu' al-sriieo (d soiuo of the more im- 
portant raw maU'rlals. l-iit i oiisidi r.ihh' assishinee 
lias iiecn alferde I hy I la- I )e[ia rt iiu lit tliroULdi its 
Jndiistrial (.'iiemisi. Tho industrial hihoralorv e u - 
ritsl out a lar^i' uiimher of iu<|uiries eii Ix'lialf of 
tli(' («o\erumeiit mid also lor private lii-ms, A cou- 
.sideralde suiii was spent eii the in \< ''I ipoi I ioii id’ tie* 
production of alkali Iroiii n It ^ llic m.iuulae! ure r| 
\vlii( h eeuhl he siieci "sl'u 1 Iv iiiiderl.ik n il eoii-li- 
Lioii.s loi’ the <olleitien el (In- raw m ili'rial wo'o , 
tivjiilahlc. Ads-se/iZ/o/ Oil Indiislfii. It is in tin- 
lalKiratory that niesl assist;- net' e;ni he )j;iveti to this ■ 
industr.v, wdiieli is reported to Ix' iii ;i tlinii isliin 
cimdilttin, tlioup;!! workt'-l on piimii i\'e hn'.'-. Wot k 
tin- (list 1 1 i;i t !i 11 of clove oil w.m .-i.t-q-h-h' 1. ;i()d 
an exhituslive s-'iies of <’Ni)' rim"nls tin ilit' distih.i- 
tion (jf rose and p;itehoiili was .'arried on. A\d)rk 
in eotinexioii willi d.\i's. t;i n iiiii;:; ;iud m.il.- 

rials was eontinued hy tlu' I iidiistri.al Chemist, who 
aiso reet;r(ls \eiy ene-)iir;i;j:,in:t i-'-ults Ir-'i-i wo'k on i 
the prcparatioti of prititine inks, and sp-';ik> hope- 
lully a.s to th(' possiinlit.v el .slailino ;i \;nnish and 
paint indu.sir.v. Wnivnui I nduO i ii. A l.-irpe '-k- 
tion of tin* |•el)ort i.s devoti'd to tliis iiidust r.\ . Ifaiid- 
Joom weavers took atl\;intapn* of ilx- rist* in juice of 
<’loth and many mw slied.s were si ,ii lod in villay,e,s, 
while a r('al adva;.- apjit^ars to Inive Ix-. n mad-' in 
llu' use of th(' tly-.-liuttle loom. .Mm li is exi-ecte.'l 
from tile devi'lojuneiit of ( m-opera t i ve ('{fort, d’lm 
chief factor, lio\vev('r, in th(‘ dcveleptiieiit of the 
vveuviue indu.stry iu thi.s jiroviiice must, a.s iu all 
cases, 1)0 oducatiou, and atU*ntioii i.s drawn to the I 
siiceo.ss of tiio c'.stahlished wcaviuj^ scliools and th;^ 
activities of tho Department of Indu.stiies in 
or^jrtnisjng peripatetic instruction. 


SOUTH A'FRICA. 

Occurrence of Lead.— No lead deposits of considcr- 
^ able extent have yet been found in the Union j the 
'rransvaal eontjiins the more important localities. 
'I'lie UhenosterlKH'k (Marieo di.sirict) deposit *has 
been worked for some lime on a small scale through 
an adit 78 ft. below the' oi igiual oiiU'rop. It is very 
'imilar in elnniuler to tin' other l(K‘al (M‘<mrronces 
(d' -pih'n-.i, Ix'ing found in dolomite; small outcrops 
are visihh' on the surfa<<*, Lh(' valiU' ol wlticli de- 
cM’ases in dejith. and the oia^ gives out at about 
.hO ft. 'I li(' gah'iia oeeuis in irri'gnhir lumjjs or 
mas.ses of eliaracd^'ristie shape, weighing a b'W 
(Uinees to si'veral tens, emiH'dded in a snlt hi'owii 
-■arth carrying manganese jieroNide; it is extremely 
pure (|M) 88 . .\g 9 U*) oz. p('r short, teu). 'I’lie 

eri' new being taken out is smelii'd iu J eliainu'shurg 
ami i; Used principally iti the nianufaeluri' of h'ad 
nil rale. ,\ I rx'ouwkloof (pK'toria district) 7(K) tons 
,)f galeii.i ( Pli 78 78 , Ag 2 -I oz.) hav{' so far 

Ix'-'ii extra( ii'd. .\ t a nuiiiher -d ether loeiilii ies iu 
til-' Transvaal le.id hms hemi mined iu tin' jiast, hut 
111 -' mines :ire at presi'iil shut down : \\ itkoj), Hok- 
ki aal, Ihill'elslm-'k. !{ii’ls]»ruit, Deoi iihoek ( .M arieo 
disIrieiU Iboedei sLroeiii, Udeiid.de, l)w ai sfontein, 
lUiodekraiis (Preloria distri<t), and Windhnk 
(Uieii'i shurg*di'<t riel). d'iireuglion t tin' whole of 
the dolemit-' area (d th-' d'ransva.al irn'gular de- 
pedts of galena are femni and o- ea.siena Ily worki'd, 
tile or-' being sold to the or-' ix'diiei ion eonqmnies on 
the lUiiid. in th(' Transvaal Silvi’r .Mint' (Urt'toria 
■ list riel) ;ir'.U'ni il't'i'otis gali'iia is a,sse<-iated with 
eliah epyrite, eoppt'r ca rhon:i tes, and tet rahedriti?, 
in (he vieiiiily of a di;d)a.se dyke. At kMt'iidale, als ) 
ill ih^ Ureteria .serit's, a v-'in has Ix'i'ii worked in 
which 'g:ileii;i (wetirs in con ju net inn with zinc hle.ude. 
Another vt'in which was feriiierly worked is foiin-1 
n- ar .\rg- lit, 7)0 mile-' < a'"! (d' Jelianneshurg. 

In the (ape I’revinee |e;id or- s h:ive ix.-n found 
;il tin' Maitkinil Mine (Pori U.li/.idx'Lli'), ihmglic.ek 
(10 miles wt'st of I ^ipt'tow n), K’nvsna, Piehmond, 
in til-' |{e;inl()it. WCst and N’ieloria \V<"1 districts, 
.'tnd at vtiriotis tdlu'r points. \o mining ajijx'nrs 
lo lia \<' Jx't'ii don-', hi .\at:d no juomising deposits 
.art' known: a (|U-trtz vein m;ii- tin' 'rngehi liver has 
l-'-'ii pi o.sp('('l(‘d. hut ( oiil ain.s only small and iso- 
!;tt-'d msfs of gal-'im. Sine-' lim-’stom's and dolo- 
niit-'s ;ire fairlv ;dmn-Iant in South .\frie:i, it is 
likely I hat nuiiX'roiis oeeiir-'en-'i s of h'lid oix* art' 
slill nndiseov ('fed ; nut pi’ospei I iiig will md he ('a.'^y 
as til-"-' ro;ks ;n-' l:ugelv e-iv('i-'d with Soil owing 
lo ilx' e;me wifli which they v.i'allier (N. African 
Mar., 1920.) 

• GKXFdtAL. 

Proposr'd Site for London University. The (lovern- 
m-'Ml has oflert'd a site (d ahoul, II.* a( it's near to 
:iii-l on tlx' n-u'th sid<' of the Miili.sh IMust'um. for 
tlu' a('e()'iimod:il ion of tin' headquarters, King’s 
( 'olle g- and oile r i nsl i ( ul ions ( (inma ted with the 
Uiiiv ('i -ity of Loudon. 'I h-- Pis’siden t of tlu' Jioard 
(d' K-liieaLion, in < oiiimuiiie;it ing llu' offer lo the 
('liatieellor (Lord lU'seheiy), sfat-'d that the coii- 
,-lition of lli(' national linaneis jire- hided any oiler to 
providi’ th-‘ cost id' the hiiildings from j>uhk(; funds, 
iilllniugli the (hivei niiH'ii t Was pia'pared to secure 
th- University from lo.'-s in respc'ct of nfai ntonanci* 
ehaiges on the iii'W heaii-juarters. d'licf projio.s^'d 
site iiielmh'S houses now lacupied liy severtil 
s< ientifle and leai iu'd soei(>ti('.s, of dhieh tlie 
Institute of Cln'iuisfry is otu'. 

Society of Dyers and Colourists.- -The IlCtli annual 
rejxirt stair's that 88 mr'mheiH and (j() junior mem- 
bers joined the SrK'.iely in 1919. A Midlands 
So- t ion h.’is been formed and will ho in sietive opt'iii- 
Tion <lurin;j; the presr'nt year. The aeeounts show a 
slight adverse balance, whieli is traced to the 
greatly incrca.scd coat of j)rintiiig and publi.shing; 
owing to this cause the subscription rata for tlu* 
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Society’s Journal htrs "been raised to C().s. per I 
iinnuiii for non-monibers. The Right Hon Lord 
Moulton has Ikcii ('looted prosident, in siicccs-non j 
Mr. C. h'. (^rosH. 1 

•AgriciiHural Industries in St. Vincent. Tlu^ Ri'port i 
of tho Agricultural Jh'partnicnt of St. Vincent Ln- I 
1918-19 records that the progress in ihc chief in- ■ 
dustri(‘H of the islatid has Ixcn nniiiitaincd. i 

(!offi/n . — The sc'ason was hivourahle, and the an'a 
plant('d exewded G,0d0 acre's, cninpare'd with 1,710 
acres in 1917-lH, Of this total d,58.‘l acres was 
planted with Sea island cotton. Tlio inciease in 
planting was stiniulalc'd hy the satisfactory juices ; 
paid by the GoAcrnnient for the (‘otton, which was ; 
roquirc'd for aeronautical purposes. The total yi('ld ; 
of Sea Island cotton was 487/279 lb. (829,115 lb. in 
1917-18). I 

Starch. 'I'lu' output of starches was increased as ; 
the riisnlt of high |)iices. In view of the inci< ased 
cost of j)rfKl nction , of antif'ijialed lower selling ! 
])i ic('s, and of competition. ;i sei ions consider;’. Lion 
of the position would aj)pea*r to Ik* JU'C{‘,ss;iry. Ibo' ; 
vided that tlie cost of [)roduction can be lowcrc'd, it 
might i)ossibly b(' profitable in the futun’ to eject 
cs'iitral stills and manufacture jmwer alcohol fiom 
the stai-<4u'S. ' 

(\icao. 4'lie ini|)i-0V('iii('nt noted *111 tlie jna’vious 
y<’ar was coni inin'd during 1918, uln'n llieexpoi i of , 
ciirc'd cacao was 200,517 lb,, as compand with 
1.88,89! lb. in 1917. 

Siiiiar. :\ 1 1 hough tin' <'\ ports of sugar and syruj) 1 
wer<‘ not so large a.s in tiu' two prc'vious y('.'irs, the ' 
f)()si(ion of th(' industry was w(>ll maint:iined. in ■ 
this connexion the lnip('i'ial (!oniinis.sioiU'r of Agri- 
culture has reported that the tinu' is now ojfjioi tune 
for develojjing the nuinufaeture of .«yrup in Si. 
Vincent. I (, is douhiful whetln'i’ conditions are 
favouraiile for putting u^) i,h(' elaboiale inacbim'iy 
necessary for the jn;mn''actur(' of sugar on modern 
lines, but simpler machineiy will servj' foi the 
manufacture of syrup. • 

Aniojig the minoj- industi-i('s improvj'nu'nt i.'- also 
g<'ner;d. (’i i)gi<'.-.s in the jjrodm tion of m;ii/,e has 
( on tiniK'd, ex|)oi ts having st<'adily risi'ij^ from 715 
busliels in lt)|8 to 8,0,87 Imshels in 1918. SnudI 
sbijjments of copra, and nuts are la'ceiahvl. Largi’ 
:ii-eas ol' (oeojDits ai'c commencing to Ix’ar, and ex- 
jjoi ts ai’c likely io rise eonsidj'rably. Gi*oundnuts 
is a j)roli[;ihle minoi' industry. Good juices were 
'cd f<jr I he unshelled nuts, more' particularly in 
'ridiial id. 'rile ('Xpert for the year was 18. I.''s<.> 
biislu'i , against I 1,121 Iiu.sIk'Is in 1917. 

New Industries in Portugal. — 'i'ho number of new' 
industries hi'ing i st .iblished in Iharti^gal is .ste.idily 
increasing; tlu'y include tIu’ manufacture of .sodium 
<:irhonate, (ojijx'r suiphato, .calcium c:»rbide, 

< Idoi ide of lime, vaseline, ga.soline, aluminium sul- 
jdi.Mte, sodium chrom;it<‘ and dichromate, artificial 
silk, liijuid air, etc. This ch'vciopnu'nt is largely 
diu’ to tli(' absence' of (Jerinan conijietition, wiiicii 
luis put cei tain industries in a jiosilion t^) exjiort, 
in sjute of the diiruulty ('xperienced in obtaining 
the ni'cessar^ nnuliinc'iy and sujiplijxs. In oi(l<'r to 
jirob'et c('rlain of the new' indu.strie^J t has Ih'^'u 1 
j»ropo?;ed that the Government .sboiildyran I. tlu'in 
monojKiljes for a term of 15 years, pi*^ vided that 
they increas(' their prc'.sent production by at least 
five tinu's.^ — (Z. (nu/ctv. (7irai., Mar. 12, 1920.) 

Camplior in South Cniria. 'rhe growing demand fm- 
camjilior from Souih China is leading to increased 
activity in the industiy. 'I'he government ollicial.s 
of the Kw.'ingsi firovince liave founded a comjiany : 
at Kuelin for carrying on the industry, and a 
modern factory is being (‘stalili.sbed. The pnalne- j 
tion and export of camjihor are also being organi.sed, 
and Amoric’.'in buyers are attcnipting to cvstablisli a 
trado in camphor oil. Ijarg<? quantities of this oil 
are being exported from the Ivwangtnng, Fukien, 
and Kiangsi fields. The best virgin field in China 


is said to 1 h> in Kiangsi province, where, itds stated, 
iRio ti-ecs Inive ln'i«n cut but little. 'I'lic island of 
Hainan i.s uiub'i^ invevstigation as a ptxssibh' .source 
of camjihor. 

'I'lu' I'xjiortafion of ciimplior from the Fexichow 
ilish ict lell from I .oKi.GOO Ih. in I9UG to 19,588 lb. in 
1917, owing to tlu' crea t ioiv.of .1 monojioly and un- 
wise ufr)(‘i;il contrij^, as well a.s to tho eojii jieti tion of 
i'ormosan camjihor. In 1918 , liowcvcr, owing to the 
iiigli jiric(.s olh'rcd, (In' liaide inijuovcd and 
50,.j.tl 111. was <‘X jioi 1 ccl . 111 .' c.imjihor is jiroduced 

hy ciiidc loilivi' mclhods, ;iii(l trade' is fniLtier liam- 
[icrcd by liainspoit dilhcultics, though lalKiur is 
< In ;iji. It is sl;itc'd that tin' Govcrnmcii t is anxious 
III revive tlic f ;i mjihor tr;ide and might Imi willing Ui 
h('ar at le:ist a jiait of the (Xjiense of re-affoi'esta- 
lion. {I'.S. (Unn. Hep., I'ch. 1 I, Mar. 2, 1920.) 

Iron Ore in Dutch (iiiiana. I’lie i ()ncei,sions in the 
I >ojnlcrl);i li nionnhiins, helonging to the Guiana 
GeM Pbiccr ( 'onijia n\', ari' said to contain over 59 
million ions oi iron ore in siglU, llie oj-e containing 
()2 pi'r Cl nt. ol iron, 'riic.sc iron ore beds are Ixung 
in\'c>l igalcd by two German mining engineers, who 
. 11 .' al.sKi <'\;imining de[;o^its ol nieki'l, chrome, 
wolham, niolyhdenum, and vamidinm, whiih aje 
lepi.iled It) exii't on the eoiiei'ssion . {Ihl. of 'I'cattc 
.1/or. 25, 1929.) 

Di.SLincry of Iron Ore In Switzerland.- Important 
'd po'Ois of ilon ore about 2h metres thiekj have. 
h('- n il isi ovci ('d in tlu; Kriek Valley (Kriektal, 
Aargan). Thi' ijiiality of the ore resembles that of 
till' “ minette ” of lion aine and lAixembu rg ; il i.s 
:m oolilic linionite and assavs ; Fe 25 -415%, Mn 
915 0-82 , SiO. 12-8 20-5;, (kiG 7-9-18(3', 
A 1.0, 1-2 s-s , Mg 972-r8;:, P 0'89*-()'6;3/!, 
S 91)1 (n)5 , , am* GG^. 8‘5- 12'5 , . 'I'ho deposits 

;ipj)c;ir to !)(' cxl.'iisixc, and can bi.^ mined jiartly liy 
ojH ii wi<i'king It is bojx (I dial electrical sme lting 
wdl b<> adojiti d. a.', tlie nc» c,‘'>,;i ry walcr jKi\vV'r is 
;ivailah|('. -(Srlnr'i- ( 'hem .-Z., M<ir. 17, r.)20.) 

Tlie (iernian Iron Indiustry in 1919. - 'I'lic folhnv- 


ing lignres uive tlie jirodm 

■tion of ju’g-iron, sUv-l, 

.mil ii)lling-mili jirodueLs for thi' last 

two years, in 

millions of mi'l rie tons : 



1918. 

1919. 

Fig iron 

1 1-9 

6-8 

Steel 

15-() 

8-5 

l{olling-niill jirodiicts 

i()-l 

5-9 


'I'Im' gic;jt decicjiso in ilic iigni'cs for i»ig-iroii is duo 
jHiinarily (o iht' lii.ss of Luxemburg and J.<orraine, 
Irom uliicb a lai’ge jiart of the supplies of ore 
(iiiinctU) was deriv<.'d. Gon.^idcrablc* ore reserves 
wi'j-.' held at the beginning of the year, but they 
were .><0011 used u|), and an agri'ement w'as reached 
with the Flench (iovcriiinent for the exchange of 
I ton ol German coke jier 11 tons of Ijorraino ore at 
the i;ih' ol 9509 tons of c'oko d;iily. Ji.'ick of the 
iicci ssary tiaiimjiort and coal lias greatly himlercHi 
( 111 - Inifilnu'nt ol tliis agreement. The distribi^ti■•*^% 
ol dll' ori' .-miong tlie smi'ldus is aiuaiigcd by an 
Imju'i’ial I. ommi.s.sioncr for 010 .^npijily, assisled in 
dis|)uic<| I by a commission of I'Xpi'i ts. The 

out pill of .slid w;is infei fcrcsl with by the man- 
gioicse Lnnine which was jiartly overcome by work- 
in;’; nji J)onawil/, manganese slag.s jind hy the im- 
jiorL.ition of (!:i nc;isi;ni ore rid thi' Danulio. 'Lhe 
iaUi r trade, however, encountered dillicultie.s in 
the sujijjly ol bunker coal. The cost of tho various 
nmiiulacl nred arlicles has ri.sen greatly (7—8 times 
dll' 1918 figuK's) owing to the great demand and 
dll' colbijisc of the eiirreney ; eventually tho Govern- 
ment w';is ohligt'd to negotiate with tho smelters for 
the si tting uj) of maximum prices. Should tho 
negotiations prove unsuccos.sf ul by Jamuiry next 
the Govermni'iit is empowerf'd to deereo maximum 
prices and set up an administrative (‘ommittoo to 
regulate price.s, on which tho smelters, oonsumors, 
inerchaiits, and employers W'ill bo equally repre- 
sented. — ((JiUckauf, Afar. 20, 1920.) 
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Professional Tee* In Germany. — The “ Vereinigunc 
s('lbstiindig<!r Mctallanalytikcr * ^Deutschlands 
(Union of Independent Gorman Metallurgical 
Aniilysts) has decided to raise itSj scale of minimum 
foes, fixed on daniiury 9, 1919, by 100 per cent, as 
from January 0, 1920. (Z. amjew. (Jliem., Mar. 5, 

1920.) • 

Diminished Alcohol Production in (^ermany. -Accord- 
ing to the report of the “Vei(‘in dor Spiritus- 
fabrikanten lleutschlands,” the (iernian brewing 
and alcohol industries are passing through a difli- 
cult period. The pre-war pru<lu( tion of 0,500,000 
hectolitres of alcohol per annum declined in 191H-19 
to 1,900,000 hi., all of wKieh is re(iuired^for lighting, 
heating, and powi't*, so that none is :ivail.'ible for 
the manufaeture of potabh' spirits; in addition, tlie 
out])ut for the eiirnmt year is estimated at only 
oiie-fifth of that of tin' previous year. The deeliiu' 
in output is maiidy <lne to lack of fuel, shorter 
hours of work, and h)U pricos, aiul lo the fact that 
the number of potato disi ilh'ri('S working has 
diminished from tjOOO lo 19.00. (Z. (inycw. t'Acm., 

Mar. 9, 1920.) 

Mgnite Tar Oili. Dr. il. Ur sink, chief ('h.ioi.st 
to th('- Sindiehtdh'sc'lk'-f'liali (UMli A.-t»., Mann-- 
ht'im, whieli was taken over from fiev('r HiS'S. on 
the outbreak of war, .stales that about a year a;'o 
lie solved the ijroldem of tho manufacture from 
hy<lrc)c;arbons of fatty acids suilabki for edible pur- 
poses, UvS well as for tlie manufaeture of Koaj), (de. 
'Phe method eonsisUs in “cracking,” i.c., convau't- 
iug Ingli -hoi ling hydrors i hons into partly un- 
Katurated hydrocarlious (jf lov, ; r hoiling point. TIh' 
piaK'i’Ss, wluui carrii il out in a nMlm iiig atmo.-:pho;i- 
t, ■«*<\ even from tar, “ llakura ” ami simihir 
mat'rial, and saturatc'd petroleum hydi ocarbons 
(Hergius pr(H'< sa of the Erdtil-und Kohlever- 
wertuugs A.-G.); it \^as first carried out witli 
paraf^n in an atmosj)her«‘ of oxygen, with 
and williout a catalyst, and ultimately with 
ihe aid of SiHH'iai catalysts yields of 70— .'■-0 
IK'T cent, of higher fatty acids and 15- 25 
per cent, of middle ami leuer fatty a<‘ids weia- oh- 
l.nned. The prore-, , \\as apidied to oilier aliphatic 
and aj'omali<’ livdroeai hmis, also to lignite and low- 
teiii[u>ratuiai tar nils, Tic fatty acids ohtaimd v.au-e 
not only excr'llei.t for soa jimaking, hut could he 
csterified with ethyl alcohol, glycol or glycerin, yield, 
ing useful cdil)h‘ fats by means of the j)roe( ss whicli 
was being workecl l.y ihe Vtar Uommitts'e. 

Dr. Ihainek does not consider the proec.ss eum- 
mi'rcially praetieahle. Tlie (ierman pruduetinn of 
lignite paraflin In'ldre tlie war nmounlecl lo about 
IS, 000 tons, whiUt that ef (ialieia was alieiit 
1 00,00(1 tons, of which about 20.0"0 tons was lieatcd 
or consmiusl at home. Jltiiiog ihe war gu'eat hopes 
weia' eiiTertaimal ot tile lo’V-tei.ijH'ratiire tar pH)- 
fc.SvS, and the iiroduetien of t.ir was expis-tcd to 
lauu h^‘jt)0,0(H) t-o 100. 000 ton; \. oh a o rntent of 10 
y^l*i*fent. paraHln. .Vp.irl irom a iTiv K-attered 
generators, only the ]?ositz plai;. (jf tlie J)eu!';idie 
Krddl A.-(T is now in operation, produeing ]0 loii.s 
of paraflin daily, which is all absorlH^<l by the candle 
industry, d’lie total jirodiiction of paraflin al j./ro- 
sent amounts to aiamt 21. (SO tons, and llmt of 
lignite tar about 150,000 too.s: the (feMiian so;;)) 
industry alone used 250.000 goi.s .u f.ittv acids in 
1919, wliile tin* same iiuauiity of ticutr:;l f;tt w;^s 
treated in tiie (ferman margarine jTidu-fiy. ft do.-s 
not appear ))ossii)le tlierefor.* for a p: undi r- 
taking profilahly tc carry out fho nianuf... tun- o! 
Kvnthetie fatty a<-id.s from ligniio tar. 

J)r. Harries points one that the “ciuuking 
prtxe.ss is costly, and at iir- sent results in con.^^idcr- 
able lo'-ses. 'J’o r(‘due<‘ lliei-<’ lo.^^se.s the altemiit was 
made to obtain valuable oxidation j/ioduets by 
treatment with eitluT oxy nui or ozone. As chief 
()rodti€t a refined oil is old a i nod, wliieh is of gr<-at 
<•oninierci.il value, and which is not produced by 
Dr. Uranck’s proec'ws. — (7hr Seife, Mar. 90, 1920.) 


PARLIAMENTARY NEWS. 

(• 


IIOl ftK OF FORDS. 


y.j liijihifian of Fniiliscra. 

Tile Uiutilisers (Temporary Control of Export) 
Bill, whii li has now parsed tlio House of Lords and 
been sent to the Hou.ae of ('oinmons, is int<’nde<i to 
seeur.' to latnu-rs supplies of fertilisers during 
IMM'iods of shortage. Jt ompowora the Board ot 
I'radi' for a period of two years to prniiihit exporta- 
tion when eoiKsidt'red necessary. The materials 
.<j)e< itied ;iP‘ .suluhate of ammonia, superphosjdiate, 
basic siag, pota.^li manures, and eom[)oun(i fertilisers 
eoutainiug any of llieso substauecs. During tbo 
Uemmiltee stage, l.ord Bledisloe moved tosubstiluU) 
“ nilrogenous du-mical manures ” for “ culidiate of 
;'.mai uiia ” ; ibis was oppo.si'd by thi^ Miuisti'r of 
A.’.ru'ulture oii tlu' grounds tluit roslrictions on re- 
ex jxut Would sLo)) the imiiorlatioii of syntlietic 
iiit'.ogeuous tertilisius from aliroad, that the Reli- 
inglmm works would not iiianulaeturo under sueh 
eoinli t loiis, and tliat tlu' propu.seil amendnKUit would 
oi:,'!.,le ag.ainst tlu* mainten;iue<* ol .stocks ul 
Chile. HI nii rat<* in this country. I lie amc'iulnu'iiL 
\s;ih w i! lulr.i wn. 


HorSK OF (.'O.MMONS. 

Fats fiuin Siwaye. 

Dr. .v^dioa, ni>lying to a tpiestiou put by Mr. 

\ r. J.divje-i, .said that only four local authorities 
j)o -e.- etl plants for the recovery of fats from sew- 

.Ige on a i-cale, and that thero was no reason to 

'-uiii'.e .e ilia I, sueli lats wcnr usAsl m the mannfuc- 

tare (.)f food-iuif.-;.-- (May (3.) « 

/ m.oinc 'l'af*{S\ttiSC ript ions). 

(Tj/iain itlliot askvd tlu* Chancellor of the I'.x- 
efieij\.. r wli^'ther he could his way lo grant lliat, 
in <'om[»uling lu't im.omcs, there should he allowed 
.;s deduct ions coutrilniiioii made within the taxable 
\far to (orporalions organised and opejutiiig ox- 
elu.siveiy lor charitahle, wientifle or educational 
piirpn.,e« to an amouiiijiot in excess of 1 per cent, ol 
ill.- taxpayer’s iiet iiuome. 

.\lr. Chamherlaiii, in reply, stak'd tliat wlu'ro 
siih-ei ijdioii of the ehara( ler.s indicated arct givi'ii 
hv liauh'is in such circumstanc<'S that they may 
f;iiily !)■' regarded as moiU'V wholly and exclusivel.y 
exp; !:(h'i! for Ike purjKJst.'S of trade, th(\v are adnii.s- 
'-.ihie ;is I'xpeiises ill the compulation of profits for 
iiuoine tax purposes. He was not jirepari'd to 
e--. iei. I tfie n'lu'f of ineoTiio tax to charitable and 
other '(mlrilmtioiiH which do not saiisky tliis con- 
dition. 'Ibis wa.s allowi'd in the ITiiti'd States, 
hut tlie Royal Commission on the, lncom<\ Tax found 
that i* w.i.-. unable to recommend such a deduction 
in this (‘ouutry. — (May 10, 12.) 

• (hi in (iff at Jiritaiu. 

■Mr. K. ll.'vway, replying to Viscount Curzon, siiid 
lli.ii one of the eleven oil wells drilled hn<l Ix'en 
ah,;ndoiie(l owing lo the diliu'ulty of sliutting off 
ih.*- V, .:ier « ie-ounlered. I^'ive well.s had yielded 
trace, of oil, and the well at llardstofl •hail a 
n.'iural flow of 50 gallons a week, which could lx; 
ill. rea-cd to 250 fiant'ls a week. Tin; oil produced 
.aiiiouiited to about 2'-^iJ0 barrels (100,000 galls.), and 
v, as in storage pending a deci.sion on the question 
of oil rights ill this country. Nino other wells wore 
being drilled, and it was hoped that live would bo 
lonrpl.'ie.l shortly.— (May 11.) 

Answering Lieut. -Com. Kenwortby, Mr. Bonar 
Law saiil Unit the Government had now reached a 
decision regarding the ow'tiorship of and royalties 
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on oil deposits in Great Britain; a Bill had been 
drafted and was under consideration.— (May 13.)^ 

^ Dangeroua Dmgs liill. 

This Bill, presented by the Home Secretary on 
May 4, is desi^rned to regulate the importation, 
exportation, riianufacturo, sale, and use of opium 
and other dangerous drugs in aceordance with the 
International Opium Convention of 11)12. It pro- 
hiltils the exportation and importation of raw 
of>iinn (save under licenre) and i)repared opium, 
and restricts their manufacture; it also regulabv! 
the importation, exportation and manufacture of 
morpliine, cocaine, ecgonini', and diainorphine, ami 
th(‘ir ri'sfx'ctive sjdts, medicinal opium and any pre- 
paration containing from ()'2 per cent, of morphine 
to ()T jK'r c(*nt. of cocaine, eegonine and diamor- 
idiino. Other new preparations likely to produce 
il inijiropcrly used, sirnihar effects to thejse produccil 
hy jnorphino or crx'aine, may la* hrought under the 
Ihll hy Order in Council, a iio Act is to ('omo into 
I nice on Sc'pteinher 1. 

Mineral Jlvjhts {AcqujHif.ion) BiU. 

In auswf^r to Alajor (k)po, J\lr. Bonar Caw said 
that th<^ Government inlendcd to introduce a Bill to 
proi’ide for the aeipiisition of iniiH-ral rights as soon 
as possible.- (May 13.) 

Morphia. 

Sir 11. Horne, replying to Mr. Gilbert, said that 
at [iiav'cnt only thro<? factories in Great Britain 
wen^ making morphia, and that licences for its 
c\f)ort nro granted by the Board of Trade on the 
basis ol tile (Estimated legitimate re(juirci?\eMls of 
the country of destination. During 1919 a total of 
322,9/ 0 oz. of morphia, and morphia salts, valued 
at. L'33G.9t)l, was exported, of whieh British Pos- 
sessions took 2(),3i*7 07,., ineluding India o3() oz 
Au-tralia 937 oz., and Canada 18,501 o,-:. ; foreign 
(miiitiics took 302.733 oz* including B<>lgii]m 
- Prance 1.1()9‘;3 and lh.‘ I'niic/^ 

121,17 t oz.— (M;,v [7 ]h ) 


huUan Opivn]. 

Ill a d<'tai!<il stahstical a:.s\v/>r to Mr. Gilbert, 
dr. .Monfaioi s(:ii.d tliat th/' (’pjcjii cxf)ort<'d from 
""iia II, hils i9 ammjol.d to 17.27s diesis (in- 
chitiiiig ()>,1 1 c,\j)ui#^al on Government 

'9). valmd at Its. 4. 2( •. 1 .'>.973. 4'he larg/.sL 

‘'.'''Oil Were laKeii l,v Indo-Cliina (3140 clic'^is) 
tile f lined Ki/p-dorn (2100 chcsi.s), ,Java (240(i 
' K'O), .Jaji.in (19, ‘10 chests), and Siam (1750 
die-),) St.'itistics of opium production wer/' not 
a^';l ilaiiio .alter 191(1 17 wlien ( he ont put w a.s .32 l‘M 
maunds from 2!|.1J,^>G m rc.s. .(Ch.‘st r.5 cw~ 
I'l.iuml '-'i':! Ih.) (.Ma\ ]U.) 

Siaokc A/ Kit < 17 . ml. 

Dr. Addison, in reply to Air. Sng<lcn, s.aid that 
a Depailment.'il (\)mmitt<H. liad hem appoimed t<, 
<'cal ujii) ih(« (jinslion of a tmo.-,ph<n'ie polliition hc 
smoke and otlicr noxious vajxnirs.— (.May 19.) 

• Uxvir l‘<AlutxoH. * 

In responso to Sir V. Blake, Sir A. Boscaw/m 
said Unit he lioped to intr/xluee this Sc.ssioii a 
I'ls ieiies Bdl, which will, among otlK'r things, de;d 
■‘'Oh rna-r pollution. In juldition, an InO-r d— ’ 
paitmcntjil Commit. .<>. appointed hy tlic .Ministri/s 
ot Agriculture and Transp<irt, w.as investigating the 
'piostion of road tarring in relation to stream and ' 
liver polluiuin. The general (piestion was the suh- 
.O;' t ot disenssion hetwen the two Alinisirie- nmn- 
".iiN'd and the Dej/artment of Siuentilie and Indms- ' 
inal Research. -(M:;y 19 .) 

Benzol. 

Mr. Hope replying to Sir A, Veo, said tliat on ! 
i ovomber 11, 1918, the Ministry of Munitions held, 


was under contract to buy, 11,700 torVs of stau- 
dnrd benzol and 9800 tons of pure IkuizoI. All tlu' 
! standard benzol w.v^ .sold by Odofier 7, 191!) at an 
I average price of Is. Hid. per gall., and a further lt)0 

' (lein BrtjMldtiini Bill. 

4 he main object />f (his Bill. iiPro-lmial hy the 
, I resident ot th(' Ih.ard of 'I’rade on M.iv 19 ‘is to 
snhstiLute ealonhc val-jo nisi. •ad „( voln'rm- as the 
: l.asi.s upon v,hi<h prizes of g:,s ^^ill I,,. 

einpou«T.s the Board of Tra(h' to ant lions/' i neicas/'i I 
Sidling priee4»lo meet incrcasz'd costs of i/r/Kluction 
and to nmdily the sliding seal.-s ulx-io n('ce.s.-,ary . ’ 

Bntw.Ii 'li'Oiti’. with Jopu/}. 

Mr. Bridgeman, rejilying to Air. Doyle, stated 
that in 1919 this country inifxnU'd g/uids worth 
I;23..s7l,012 from Japan, and /'xp/irted goods to tJie 
same (h'stination w/.rlh 14 4,72:hd 13. The imporLs 
nielnde the lullowijig valm'.s: Iron and Hte<>l, 
.L/851 ; copper, £195,075; other met.al.s, £.32(J,2()1 ; 
and til.' .'xports indn/lc values tor llu'se three Jieazl.'J 
ol C3,!)<90,()25, .{jJ89,.33l, and ,L'7iS2,7l0, respeetivz'l v 
(Mav2(l.') 


LEGAL INTELLIGENCE. 


.u llr.wv X.wni'iij.\. Midla/ol 
(o. on<c OtIuT.'i V. Bioimrloa mul (U, ana 
.1 iu,ih( r. 


ihc Bailv. a\ ami t.'amil Commission (.Mr. Justice 
n.s/i presKlinc.) on May J() 13 heard an u?tJun 
Inougln jointly hv (ho Alidland, (ii-.at. Western 
and l>amashin' and )oikdiirc Railway C’umpanies 
agaimst, two Imns ol tar d istiih r.s, viz , Messrs 
Brolhert.m and Co., l.ld., and M, ssrs. \\ m. Builcr 
and t o. tBrjs(ol ). Jg<i. 

4 he Railway Couipanie. a.dved tli,, Court fur ii 
deeiaratjon that certain traliic (oiisigmzi hv the r<‘- 
-liondonl hrms was “.\aphtfia, Coal 4'ar and 
dang/'ro’is goods” withni the meaning of Acts 
l»\ which dm tomiiaiiics were anihori-x'd to charge 
.MU h rcas/m.ihh' sums as tiu y thoucht hi in respect 
ot tralln' so d('< lar<-<l. 4 he respond/ iit linns com 
leiidod that di/' trallm in (pn-nion was “Mineral 
lar Oil," whnh is im linh'd in a / l.w> of rion-dan- 


g/Tons '-/.ods lor whn h lan ^ an- lix/ d in dio Act- 
11^ I raii^pircd that, dn* tralli/' in <|neslion was a dis- 
tillat/' ot /-o.d tar, whnli, uiong.h iH-puciitlv in- 
\..med ns “Imavy naphtha" or '•high-lhmh 
"'d’hdia, h.-en (cnmigm-d In iho hrms 

ji' " i.M'imr.d tar oil," m vinue of itN ihidiino 
by I In' .•\1 h- 1 dose t/‘st being not lower than 
I'/lmn.'d e\id/'n/c w.is wiv/'ii for tlie radway eom- 
(laii./s liy Mes'.rs. L. Anlihiitt and J 11 B 
Jenkins (diemists to tin' Midland and (ireat 
l .a.-t< rn Railway Comiwinies r< .pedi w'lv). and 
M/'sm-s. Horatio BallantNru' and W . ,1. .A. Butter- 
held ; and for tin' r/'spondeiits hv M< s,n-, . 4‘iioiiin,z 
Biiller (managing diredor of ilm tinn of that 
na«ie), ,1. I. likes (t rathe Ti!an;i.‘nT lo Ales.srs. 
Bnnln rtoii), Brof. 4'. Moriran. and Dr. B. E. 
Spivlmann. TlKi railway comjianics in March, 1917, 
announc/'d that the entry “mumra! tar oil" 
apj»li('d only to /la rk-colon red di.'-i ilia l/ s from coal 
t.iiy of which 1 gm. /'xposi'd tor six hours in ;i 
watch gla.s.s (o the air at 00' to 65- F., in a position 
tr/*/' Ironi strong draughts, must not loso in w/'ight 
nu)!-/' than It) p«'r c/'iit. Samjile.s frem 29 |ot.<<, con- 
sif'jied hy the def/'iidaiit firm.s as “ mineral tar oil,’’ 
had all shown a consi/h'rahly great/'r loss than 10 
p/'r (‘/'lit. by thi.s test, tJmngli mostly (la.^hing above 
!()(h^ E. 44io respondenCs’ witimssixs .said tiiis tost 
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lucked prVision, un<I was inferi(V’ to the flash-poir^t 
deterininalion in discriininatiiift kdween safe and 
daiigeruns traliic. I'or tlio rjiilway companies it 
was%()ut('iu]('(l that Llioir evaporation test was 
simplf' and indicated <iaii^erons properties which I 
were not indieat('d hy the ilash-])oint alone. 'J’lu'.v | 
H';^ardi‘d tin* trallie a^ daiij^cMons not merely on ! 
account of its llash-})oint heinj^fndy a. liltli! above i 
l()(P F., hnt also foi' otlu'r la asons. For instance, j 
coutrastcil with tlu' heavier lar oils (o uhich (lay j 
restricUsl ilie use' of the term “ mineial far oil,” if [ 
peiietiatcd ahsorla iit material such as sawdust and | 
sacking moia' readily,, and spread fire much more ; 
rajiidly, uliile, owinp, to its heine «li^hter than . 
waU'r, r<'stri(tion and <'Xfinclion of fire ln'caine j 
more dillicult. The defendants, while admittine; | 
that it was more inllammahle than, c.p., cri'o.^oti' ; 
oil, eonfende.l flial as it> ilashine point was alM)\e | 
KHF F. by the close test, and considerably hi”;her j 
by the oiien test, it was not daneerons trallie. j 

' d'he .jiuleiiient of tla- court, eiv('U on May tiO, ; 
granted the application of the lailway companies ■ 
and di'dared that tlu'V \\cr<' entitled to treat the i 
trallie in «|Uesti()n as daugorons goods and to n'- 
<juiri' it to he e<)iisigm'<l as ” Naphtha, Foal lar.’ j 
It was not necessary or (.xiiedimit for the Court to i 
decide wlietlier the'tratrm was in fact dangerous pit | 
was sullieient that lh(> railway (ompanies had satis- , 
lied tlu' Court that tlu'y had ac ted in good laith in 
classifying tin' tratlie as dangei'ous goods. Thi'ii’ 
e\’aporutiou U'st had been iiisi'ited tor good ami 
suHieii’iit ri'Osons and servt'd its jnirposi'. 


(k)NTl{.\( T. ./. If. I'l il ( IkiiiI (t- Co., /-/d. r. 

S. DiuiiKint. 

In the Kiii'i s Ifeiieh l)i\ision. on May d, helt.|<‘ 
Ml. « Justice Uailhaehe, an aelioii was hrmight l»y 
Messrs. J. i). FriLeimrd ami ('o., iJd., of Swansea, I 
to reeon'r from Mesms. S. Oiamaiit, of Fomlon, the 
sum of C*2o!h due foi alleLied breach of coiitracl t(» 
su]>ply a (luaniity of potash ('(pial to samph'. 

h’or the iilaintills ii ^^as stated tlmt <’n Cclo- 
bi'r II, Ihlii. tin* del'('iula II ts tJi'ered thi’m bO casks 
of natural juirirn'd Riesi.-m potash, cont aii.ing !•<>'. )0 
per c'’nt. of potassium (•.•iriionate, at 0117 per ion. 
MTieii tlu' pota'-'h was deliveri'd if was f(mnd to 
contain only 7S'd per emit, of potassium carhoiiah', 
ami the i)laintills, having jiaid 02700 on tin' con- 
tract, declined to pay more ami elaiim'd a rehale 
pro rolo with tlie detiuelioii in the |»ereentag(' of 
|)()tassiiim eai'honate to tin' extent stated. J he 
di'fenee claimed that it was entith'd to he ])aid 
in full as no warranty inul been given and as the 
plairititTs, after ins|»e<-tion. Inul agreed to pnielms<> 
the potash in hulk. 1’ln' ]ilaintilfs ynit forw.anl evi- 
(leiu-e to show that tliere was no parclias. In hulk. 

.J^'j.lgiiK'nt was I’iveii for iln- plain: ills, with lost'-. 


1).\ \t.Nor.n Tyiprouni:. IT. , I /m 0 - a- r. fhillJi I'.osi 

A friro ( 'oi’p >rol iaii , IJi! . 

On May 1'^. in tlm Kic'N Itmeh h^Nision. tie- 
jilainiifl', trading . - M( ' i"'. hietMii. 1 1 id • a; ;{ am! 
AlldiX'W, sued the Ih ilisli Fa ,( .M’li'a Corporation 
to recover ,04o00 for lo'-^s on a polie\ of maiine in- 
surance in respect of lot) east . of Spanish hl.ack 
lifjuorice paste. Plaintiff’s case as that the 
Ihpioriee had been damaged by sea water on tiu' 
voyage, and expert evidence was ,al|e<l to prove 
that impregiiaticn with soa water had ocenrrel; (he 
salt content was twice that of tlm noimial. For tln' 
defenee it W’as claimed that the det<‘rioratirm was 
duo to fermentation eaused by packing in a damp 
condition. The analytical evidence showed that 
the chlorine cxintent was higher in the interior than 
near the exterior. Imprt'ssrd by the latUr ovi- 
denco, Mr. Justice Railharhe gave judgment for tho 
defendant corporation, with costs. 


COMPANY NEWS. 

lliaTIKII l)YE.S’rUFKS COllPOllATION, I/l'i). 

.\t the first annual meeting, hold in Maiuhcster 
on May 21, Sir Henry Birehenough, the chairman, 
expre.ssed n'gret at the resignation of Lord Moul- 
ton, and anuounced that the Hoard of Trade liad 
nominaUHl fiord Ashtield (formerly Sir Alkrt 
Stanley) to he the s('<-oiid (jlovernmeiib representa- 
tive on the hoard. 

Beviewiiig the finaneial year, to (K'tohor 31 last, 
the chairman saiil that the m't profit of £172, btX) 
did not reflect aeeurati'ly the conipany’s (‘arning 
jiower inasimu'h as the new capital, £b,0(K),()(K), 
issued last July had not by then come into Ix'aring. 
J'he change-over from war to peace conditions had 
necessitated mnch reorganisation and eoneomitant 
cxpen.se and disloeation ; delay and diflicultii's had 
U'en experit'uccd in tht' (h'livcry and installation of 
lU'W’ plant; and the costs of wages and materials 
had l isi'ii continuously. Si'lling prices of dyi's had 
not Ix'cn put up so soon as tlu'y might, or perhaps 
might to, have. In'i'ii ; ami even now the ineri'ascs 
made were ri'laiivcly less than those for woollen, 
rotton and sill* yarns. 'The tangible assi'ts valued 
ill th<' balance sheet at bt3,IS5,S22 inelmlcd; — build- 
ings, jilant and imu'hincry, ,b3,r)()0,()0() ; stocks on 
haml, £‘2,250,000; debts' duo and inieshiu'nts, 
£1.1S7,00(). 

Afii'i* referring to tin' hasii* importanci' of the 
(!>(' inJustry, jiarlicnlarly in ri'lation to munitions 
)iro<luct ion and the textile imliistrv, vSir II. 
Birehenough said that allhongh tin' home supply 
;f (Ivi'wares was still slant of thi' ih’mand both in 
respi'ct cf pliant ity and range. (l>i'' users should 
r.'im'Uiher that llii'y have been Is'llm supyiliod than 
.1 n V < (m n 1 1 \ in llu' world. Tlie out put ol I lu' Hritish 
live iinlu'-tiN to-day I'xeei'ds the total coiisuniptioTi 
111 this count IV hctoi^' the war, and it is almost 
.•nlirciv based on British- imnh' nmicrisds and intcr- 
an'diatc products. It would lie foolisli to dcpn'catc 
till' im|»of tat ion of foreign dyes ])end}ng tlie full 
ili'Vcloimicnt of the home imliistry, hut on no 
:m ( ount should tinwe alien organisations wliich were 
itproolcd diiriing the war he allowed to rc-esf ahlisli 
I ! heiuvelves in Ihi'-K'ouiiliy. The iiin'XiiectA'd Saiiki'V 
j iinlgiiient had render'd laissihle the (('iiipora ry t ri'c 
I impoi lalioii of (h'linaii d\estiilfs, hut llicy looki'd 
i lo II. M. Co\ ( rimu'ii I to liillil imiiu'diaioly its pro- 
j mises of j)rote< i ion . Siieli ])romis>'s eonld. in the 
I speaker's opinion, only he ('tf('<-ti \ ely luirillcd by 
I prohibit ing f«>reigii imports, ('xecj)t iiinh'r licenec. 

I itese.iich nmfonhl edlv lay at the root oi tlu' S(dn- 
j titiiis of problems eoiiFronling them, and the plaee 
i ('f reM-areh in tlie comjiauy'.s jilans was regarded as 
; all iii.|iortaiit. About 100 highly (iiialified ix’seareh 
j chemists were now engaged; buildings (’reeled, or 
' under eonstrm tion, for (his work were costing 
£250.000, iiieludiiig eiiiiiinm'iit, and over .£70, (XM) 
had he'ti spent during the ])ast liiianeial year on 
actual operating costs. 'FIk' (’orporation had re- 
(> i\ed a Co\ej iimi'iit grant of £100,000 lor researeli 
pm poses, 'rile niimher of workpeo|)le employ'd was 
f'0:)0. and th<' total staff numbered over 70(M). 

'rile resolution authorising tin' jiaynu'iit'of a divi- 
dend of ))er cent, on tIu' |)rei'4’rr('d ordinary shan’s 
was passed unaniniously. No ilividend has Ikk'H 
declarc'd on theordimirv shares. * 


JFIKIFNS, LTD. 

Ibesiding at tin* first annual nu'i’ting since the 
■ •ompany was converted into a ))id)li(; one - on 
Mav 1>3, Sir Charles Stewart referred to tlie issue 
of one million 7 per cent, participating preference 
shares in May last, with the proceeds of which it 
was intended to erect large crushing mills at Pur- 
fleet. In lieu of this, however, the company, in 
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association with the ’Dutch company, Anton 
Jur^ons’ United (Margarine) Works, had purcha.sed 
the whole of the slinro capital of trie Olympia Oil 
and Cake Co., Ltd., of iSelhy, Yorks. Dy this course 
dt'h'i^' in d('livory of ernshinjj; Tnachiiiery and the 
luHM'.'si ty of establishing a larj^ic; or^^ani.sation for 
the disposal of the caUo i)ro(]ucts were obviated, 'i’he 
company is now self-contained, all the j)roc-esse.«, 
from the purrhese of the seeds to the s;ile ol the 
niai)i:ii fine, h(*inp; luider one control. To providi* 
for this purchase and for future conlinj^ench's the 
nominal capital was raised to .£ 10,(K)0,l)00 in Novem- 
ber last, and I .t million each of prcfcrciua* and ord- 
inary shares wiue issued to tlu' public. 'Flic issued 
caj>ital is now ,£5, ()()(), 001). 'I'lio available prolit from 
last yt'ar’.s workiiij^ was J^‘2r)(i,.^)7 1 , inclusive of 
.€.‘U,r).‘M l)rouji:lil in, and out of this sum it was 
a^zias'd to i).iy a dividmid of 7 jxm* cent, on the ordin- 
ary shares, ami to leave £()H,,Sl;j, suhj<x-t to <‘XcesH 
[)rofits duty, to he carried forwaid. 


Noin ii PnasiAN Oils, riTo. — 'I'his com j)any was re- 
ji;isl cred on M ay S \\ i t )i a ea pi tn 1 of £‘{,000,0' ■() in £| 
shaK's. II. .U. t reasury and 1 he A nL;.lo-rersian Oil 
Co. ai(' to I'o is'()i\ sen I ('d uii Uu' hoaid of diiactors. 

Li'O lat linos., liTo. — .\ scheme of*< a[)ital re- 
or;j;a uisal ion lias Ikmoi furmulate<l w ldeh provides 
for the raising <►!' tlu' aiitluiri.^ed ea[)it;d from 
,£100,0(10,000 to ,£i;{0,000,()00 by the ciaMlion of 10 
million lu'W 7 per cent. <umuhili\e prefiMx-nce 
•shai'i'S ol ,£ I each and 20 million inn\ iS per cent , 
eiiniulal i\(' “A” jirefeis'uee shares of Cl ('aeh. 
'rile exist in;.': iirst, “A,” “ J.i," and “ C' ” prtd'e^enc(' 
^llares will hc' merged into the new 7 [n'r c(‘nt. pre 
fei'enci' sliai'es, and the evistine ir> per cent. “A ” 
pr('len-e(l ordinary into the lunv 8 per cent, pie- 
i('|-eiie<' ,‘Jiar('S. 'I'liese [u-oposals involve tlie capi- 
talisation of £{,tMI,Ul, I epia'Si'nt Jii;!; uiidivide<l 
profits, aial an increa.se of .£217,0(.).'{ p<'r aiinnni in 
tln‘ sum paid in dividends oif tlu' exist iiie pri'- 
lercnee and h") [)er cent.. pn'ferriNl ordinary shares. 
The holders of ilie ordinary shari's do not partici- 
pate in the e.ipital distrihntion. • 

Ukitisu (ii,ni';s .wn Ciii.MiiAns, J/rn. An im- 
[)oi lant aiiialy,aniat ion ol lirnis maniif; ' t iiriii” ;;hi<‘ 
etc. has Is'eii <>11 ei'l.e<l, a lid a new ion.paiiy uilh the 
ali()\e title and a (sqiiial ol £2,000.000 will ae(|iiire 
and de' i lop ilie l)n,sine,sses of tiff- lollow iii)i: nmh>r- 
takinns 1 he (Love Clu iiiical C’o., Ltd., of \Vi;i;aii ; 
('hail(‘s Ma.s.sey and Sons, Lid., of Ni'weasth’, 
Siatfs., ALiikei 11 arlnudueli, and Stoke-on-'I'ront ; 
.Me;j,e i i ps ( I !) 1 7), Lt<L , ol So 1 1 on-in - Aslifiold ^ Notts ; 
Cnihell |{ids.. Ltd., ol Newark; .1. and J’. Walker, 
Ltd., |{estu(iod Colliery, Notts; The Weaver lle- 
tiiiiiiL^ Co., littl., A'-ton Mride;!', Chehiix*; ainl 
W illiams<iii and (’older, Ltd., of Lou W alker, N(*u- 
casl le-(m-'J’\ lie. 'J'lit' principal inaniifaet ur< s to he 
niidej takeii are ‘-dues, ^elalin.s, edible and l<'clinical 
lats and ;^r<'ases, lertilisers, ealeiiied hones, phos- 
phoric acid and its derivatives. 'I’lie sale ol the 
Inisiiiess ol (,)iiil)ell |{ids., Ltd., <ioe.s Hot include it.s 
sheep dip and <1 i.-'i n I eet a n ts branches. 'I'lu' assets, 
less liahilit it's, were \'a|in'd at .£.'1 ,2(jt).o27 (iiielinliiic; 
£:{70,:{Sl 11, r ;:(S)(hvills) tin January 10 last, and this 
is till' amount of (lie purchase price, £700, o27 heine; 
f)a>ah|(' in (ash. The animal prolils for ilie bust 
Ihrei' years 'are ratted £;{;?0,0S2. Ueforc' (hr‘ war, it 
is stated, the industry was laificly in the bauds of 
coil tiueii t a I countries, especially (h'rmany and 
Austria. Creat imimrtanci' will 1 h' laid on re- 
search, and a hi.elily (jualifieil ehcmisl, has been on- 
tj;au;ed to control a central department devoted to 
tbis work. The share capital is divided into 
700, ()(X) ei;j;ht per cent, cumulative preference 
shares of Cl each and Cl ,300, 000 ordinary shares of 
£1 caph ; of these, 3tC{,334 preference and 066,667 
at par now being offered to the public 


OFFICIAL TIRADE INTELLIGENCE. 

(From the Bimrd of Tn^dr Joiinuil for Moy 13 - - 20 .) 


OPKNINCS FOR TiltlTISIl 'IHADF. 

The following in(|iiiries liavt' lui'ii laxcived at the 
i)('|)artnien t of Overstsis 3 rade ( 1 )('Velo|)men I and 
J ntelligeiice), _ 3o, Old (,)neen Street , London, 
S.W'. 1, t rom fli'iiis, agents or individuals who desire 
lo rcpix'scnt U.K, manufacturers or exporters of 
th(‘ goods Speeitied. Rriti'^li fyms may obtain the 
names and addresses of tlu* persons or fij iiis referred 
to by a|)plyiug to the Department and (pioting the 
sjMvilie refeia'iKe number. 


l/K-allty of 


Refiicrico 

Finn or Aj;fiif. 

Mnlci'inls. 

.Viimher. 

Fanada 

la.iss, rrockory . . 

G84 

.. 

(Uiciiiical.s, (inm.s, . 

h8s 

.. 

Cniltoii, (liiii'sfcii mill nitro;r(ii lamps.. 

* 


Tool steel 

* 

Now /yc.iluinl . 

Iron, -teul. (iiij.l.tle, salf, eansfie soila. 



■sod.i a.'^li 

710 

.Ni:4<ala ! 

(il.is.-iwai e . . . . , . , . . . 1 

tl’. I). 12 

llni'.'^. salt . ero< ker\- . . . . . . ' 

71K 

Soiilli All ica . . 

l’a|>er. le.it ||<T .. 

osy 

Fiiil.nid 

CopiuT. le.'i.l, liii, lifiplate. iron, u.dsme 


i.sed slieuts 

721 


Iron. .«teel. liidn.l t ial nils 



T.iiitn d hide., and skins, mi t.d.s, falfy 



prodiiets 

724 

.. 

Ci inenf., .Iiaiii pii>es, < ast iron j.ipes, lead 



I-ipes 

t 

oy2 

Gmniiiy 

Tanning matiiiaN. ulive oil 

OntMi; .. , 

(tlicmie.il.s. i.iianiriccut leal piudnet.s, 



Mta/i, eandJe.s . . 

titr! 

lliiii'iaiv 

I.eatlier. p.iper. p'•l•^lllner\ . simar 

727 

r.laek iron ])la(<’s. yin,- . . 

72.S 

Italy .. 

AiiiictiKiiral ehemie.rl prodiiel , 

(ilia 

Noixv.ry 

F!iemi<',d.s, a.sliuspis. nildn r 

7;;2 

Foi1uj:.i1 

Slieer, ,u(.(i('r and i'la:.-., tin, lead, ve^^id- 

• 


al.de liliies 

721 

.S\vi(/.<‘rl;md .. , 

Met. ah 

701 

AU'.ria i! 

Toilet, .sua fi 

71)2 

( 'hcinie.il iinniire ; , . . . 

7(i:{ 

•• • • . 

litiek , 111(1 '/.il\ Mlii ed .-.lieel,., iiuii. .•<lei|, 


.^fo|o(«<l 

tin. zinc .... 

7'l J 

Camlles 

70, '» 

■|'ri|-oli . . ' 

.\l'''‘iil,iii;i 1 : 

Tevtile. i 

700 

F.n.oai.n 

I'.did. vanii-h , . . . . . . . i 

VI I 

f.r.i/il 

('eilU‘n(. lexfili-i . , 

708 

L.n in .\ Mn-i ic.'i 1 

Jf'ihhei . pul (‘elain. e ('('111 1 d uih. iiei 1 iijii- 


ery, dnnj.s 

742 


*Tlie^^l I ill’ll (’lanmisMiunc I'or ('.iiia.l i. la. Nithusi SIk-oI, JiOuUon. 
I rhejlik'li (’ in,iiii.^M.(ih-i fur .Veu /.oal.ual. 4 1... Str.iiiil, Loiuluii, 
tll.M. cT.i.uil, Nantr.H. 


.Makkk'I's Soiamr. 

.\ lirm in Canada ui-,hes to gid. into touch \.'ilh 
I .l\. iiiiporleis <d ( rude aslu'slos and aslx'stos tihre. 

A (anadian lirni ahU' to export colours for ii.l ■ 
111 th,' maiiufaetniA' of 1 it hogi a phie and writing" 
inks w islu's to heiir from nia luifael u rers in tin* U.K. 

[ Iinjuirii's to lh<’ Canadian Oovr rnim^nt 'Frado 
Cimimissioner, 73, Rasi iiglia 11 Street, London, 

.\ nierehanl. in Samoa ahh' to export p.ij)aiii, 
landlenuts, kola nuts, cardamom si'eds and cocoa 
he, ms wislc's to ffet, into loiieh with U.K. 
impor^i'rs [ 7 It)). 

'FA RIFF. (’US'F( )MS. F.XCISF. 

Aiislroli((. Import prohibitions lla^'(' been ro- 
mo\«'d I rom, infer oho, aleoliolic l><-'\'erag('s, jx'r- 
lnmcr\-, sIi<H‘p dips, stranded copper tiihie and <‘;il- 
eium earhich'. 

Hi'Jifinm.- -Fxport liceiu'es are again laHjiiircd for 
call skins and horse hides in the liair. 

Ikd/vm. - 'Fhe fee for tin* certification of consular 
invoices baa Ixjcn increased to 3 per cent, od 
valorem as from April 26 . 
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' llriiuh East Africa. — Tho imporb duty on fipkitu- 
oiis licjuors has boon increased ^ Its. 15 per j^allon. ( 
British India.— A rcbato*of two-thirds of tho ox- 
j)orb duty on raw liidc« and Kkins Ih allowed, under 
cfTtain (onditions, when exported to [daces in tto* 
Empire or in a tej'ritory in respirt of wliich a 
mandate of tho Lea}!;ue of Nations is rxercised in 
the (ioverniimnb of any ]>art II. .\t. Dominions. 

( '/’iT/irn. — The <'Xport of fats sod animal and 
vo;z;etable [modiiets from which lah-, a is- cxtracUvl 
ia prohihit<‘(l as from April Id. 

Doun-ark. l^xport )>i oliihitmns havo lunm i<'- 
m()\'ed from molassc^ andei'i tain foedm^ stnlls. 

L'iitland.-'Yhi'dnins prc.M rio. d«'.^ the larill hav’o 
h('('n incrensed hy -lii) per eent, as from March K). 

A mono the articl'S s]jcciall\’ e.\om})t<‘d from the 
increase are lard, maroarine, milled cerealH, co< oa 
and chfs olat.e. 

fi'cr//;oAiv. Ear filer information resp.clinp^ the 
export ( on’ rol reppihi lions is ei\ en in the issue for 
i\lay Id. 

'I’he ('X{)ort of alloyed poid le.af in file form of 
hooks is no loMoer eiui»io<t to hm nc(\ 

(ii'i'i'cc . — lueeiil ( li.doms dci i.'^imi.s alfei t evim 
pressi'd ^pisis, ('uwiiide, alculiol. spirits, and earthen- 
ware. 

/fnfi/.- -Crude mineral oils and nsidues when 
destined to be u.scd exehisii'cly and directly for fuel 
are subject to import dutiea at tiie ri dui'i^ rnU' ol 
.50 contcsiini per 100 kjj;. 

Among the articles thi- export of which is subject 
U) a certificaUi of cession of exiiange are platinum, 
castor oil, magmsia, carbon bisul)diide, glyemin. 
cln'mieal pioduets, mcdieanmnts, }iors<> hair, iron 
pipes, articles of ii'op roppi r, Imass, hron/.'g niclo l, 
lead and alloys thereof, aiumiiiiinn, eeriain earth.s 
and minerals. 

LiU'Cinhv rij taxics Im-o levieil on 

icon ore, slag, send -inanufa. Inn ■< iron and stoel. 
east-iron, waste and sera[i of iron and tdeel. 

Pc r.da.—'\'\[t' text of ilic Am Jo-Ecrm’an n;rrro- 
nnuit for lin* rcvi.oon (if tii(> Ik f.-aaii eustoms tarid 
and regulations which caiin* into force on April d. 
is set out' :h a ^uppl merit to tiic is.sue for i>Tay t'o. 
Artich'S alh'^'tvfl inelude al-'olu.Iic li'jUors, perfumes, 
inatehcs. rnhler, pii ( i a-}.w'rcha , eomint. uax. v<‘g.'- 
faldo oils, ‘-ait, .scmir, o'rnc.''. anir:ial (ok minora! 
oii.s, niidallii' oi'c-s. Tiicr.als. i-arM-i. Iddf.-, skin.-, 
pottery, chi'micaks, cl.cmical fertili.'^ers, dyi's, 
colours, ^'arTlis)le.s, and glass. 

P‘ii hiijal .—'ylu' '‘xport <‘f oieana- maniTes is pro- 
hibited. 

St. Lucia. - Th'‘ imi'ort. <!.;'> nii rum Ims he*‘n la'- 
diie''d To (N. i)er pi o( d ;; > ! 'oi . 

SI. \'iiirrut.- Ill adiJi'i'.ri to the ( n.donis and 
excise dul ies alr<‘ id\' ici mI)!.' i»ii a!/-.)!ni!i'' hi'Verapr.-e 
a trade iliitv ef luo '■-liiiiings per g.illon has Ixmi 
inipo.sed from April 7. 

‘Sicira IjCtaic, o, rxpdit dal>' per I'm id 

palm kernels a.ro; L'e’ i.M.i, h; fj lo.s. (.jneo 
1); and LA (.Inly h. 

S])(iin.- Tin- maiinract '.•in,:; t.ixn.s iui alcdhol, 
aleoliolie hevera.o s and < ba-oi v Itav" Ix cn increasi'd. 

The imimri fr('m l‘di,,:!and df ludi's is nd-,\ 

jnu- mi tied. 

SiiritzciLnu! I’u;c aiun)inii),Mi io lumps, ifeo,:--, 
cuast .slafes, liars and . eeap inav hr • ,\;,drted iind'‘r e, 
general export lieem c a- fnim Aj'ril 15. 

Tunis . — The expoit and m i xpml di cda! t.ir ; :d 
its di.siillatts am! eertain fed'.v ai;.| .-.Kj?;. j-, p,,, 
hihiicd, except under hi t 

Turkei/. -S di\v oil from the vilayet of Aidiii ma} 
noAV bo <’Xpoi idd. 

United Stdtc.s.— XU'Vi'iit (ii.'-idms deci-idns alH< t 

earthenware, f)r<'( ijiitak d <}ialk, and ,s\ riihi'i a- 

roumarin. 

Urugyaii.'-A ropy of th<' law rohiling to the 
custoni.s rruhne for ehemicaals, di ugs, ete., may bt 
seen at tho Department of 0\<T,oeas Trade. 


GOVERNMENT ORDERS AND NOTICES. 


The following new Orders were issued by th<' 
Hoaril of Trade on M.ay 10 last, viz. : — 

TiIK CoAU (HkVOC'ATION of HKSTHICTloNi) OllDEK 
.\M) DiiiKCTioN, 1020. — On and after May 12 last the 
following Orders cease to hav<‘ elUsd : The (^oal 

frit’s Mouth) Pricis Order, of Xow'inbi-r 20, 1010, 
and all otiier Coal (Tit’s Mouth) Trires Orders of 
eai licr date ; (2) the. Wholesale Coal Triers Order of 
November 28, lOlO; and {A} the Prescriptions of 
D.eemlNM- 00 iiml 51, iOlO, made under the Coal 
(i’iids .M out hi Priiss Order <as above. I’hc pro- 
visions of the Wholesale Coal Trices Order of 1017 
art' not alfe< ted. 

I'liE (’<)\n (I’it’h Morii!) Thicks tinnrH, 1020. - 
I'kir the standard amount of Ts. fixed by the Trii (' 
of Coal (Limitation) Act. 1015, there shall he sub- 
stituted standard amounts of ‘2.1 h. 2d. and 2()s. 8d. 
ai'cording to locality (defiiu'd). 

TiihCoal (Tunkkiung am) Exi’our) Tiucr.s Oujjku 
AM) Dikkction, 11)20, -The [iricis of coal sold fur 
hunkering ((‘rtain shi[)s at linitcd Kingdom porks, 
whicli were in< rcasad hv Od. per ton as Irom .Janu- 
ary 1'5, arc*inerea.scd by a furtlicr 4.s. 2d. per ton. 
Taragra|)h (1) of the Directions of tho Hoard ol 
'rnide as to the sale of coal, coke-oven coke, and 
patent fuel, dated ?\(ay 28, 1010, arc revoked and 
camelled. 


Exhout Thouihitions.— -The following notices 
werv i.‘>.'.m'd by the Hoard of Trad© (Liccnsiii/; 
Sei fioii) (Ui May 20, tu,:. ; — 

Munitions for use with .smooth-bore guns may 1 h‘ 
s( nt under open gcni'ral licence' to Asiatic Russia. 

Su4‘t, manow lal, and locmi raw have ku'n re- 
iiio\ < (1 from List A . 

,\n oiicn g<-ncral licence lia.s h»M,n issued per mi t- 
liiig the c.sport ti> all dcsiinations of apomorphia 
iivdi oclilui i(ic. cotarniiie li\ drocliloride, cutarniiie 
fill' liala U'. 

o 


TRADE NOTES. 


IMUTI.SII. 

liri;is!i Sohuiioi! Islands in I9IS. The iiiiiiorls ami 
exfmris of the Hrlli^h Solomon islands were value'l 
■ it and i'l70,125 resfieeii velv for ll'k"^, as 

.i;mirist f.'T5l,7l‘{ .-ind fMO,?!.'! in 1107. The chief 
pio<lu(l ot ilie !h oti'cTorati' i'. c'lpra, the exjiort of 
wliieh in lOl!' 0.S)1 tons .shdwefl an increase of 
.bi) p'-r cent. (Her tlu' j)re\ioiis year. TIu.sc islands 
Imve vui'-i poi- iitialitn s, uhieh, liowi'ver, can only 
be fle.clopid bv an .'i(le(|Uate laliour sup{)ly, ami 
ilii-, <loes r;e! exist loiallv. (i'i't. I’rji.—Ann., A'o. 
1"27 , ./'ck., i;)2t».) 

Sierra Leone in 191.S. Tin* value of the imports 
I'ltoS-mra laone in 1018 uas I' 1 ,0^f). 550 (£' 1 ,5.82.752 
in 1017). 1' liih-t t he expoii s a moll nO'd to •tl ,.510,871 
(L’l 107,01'5 in 1017). Palm kerm is were i>xport<‘<l 
!o tiu' value of t,'0S:Li;(7 (((),s;]0 tons) during the 
>e,ir, .dtowiiig a ilecrease of l'l50.57r as against 
1017, mairdy owing to lack of shij'ping facilities, 
(o 11 !iu ‘iiza. raoi ami the high (ost of importisl 
'"cd'. For the '.aiiu* re.i -ons, only 200,112 galls. 
Ill palm oil valued at L.55,71'^ was expoi-te<l, com- 
pared with ol'blKi valued at Ltft.g's.k in |!)17. ;\ll 
I he palm kernel.s ;:nd mo-t of (be |ialm oil wa'iit to 
tlic i tiited Kingdom. ’I lie export of kola fiuts 
anio ink'd to 2502 Hms. worth t507,720, showing an 
in i' i-<' of 0()0 tons in (juantily and £70,J)00 in 

lee oM'r tin* [U’ecr'd j ng xa-ar’s ligiircs. Among 
olln r itcm.s, .500 tons of [lia.ssava valued at .£15,065 
and .'^170 Iiidixs valued at £5188 wore exported, 
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chiefly to the United Kingdom. Tho ci^oa industry 
in the Northern Sherbo District is being ^refully 
fostered, and the area of 700 acres in the Kaasewe 
Hills Reserve planted with gum copal in 1917 is 
showing great promise. — (Col. Itep. — dnn., No. 
1032, Apr. ,1920.) 

FOREIGN. 

Trade and Industry In Crete.- According to H.M. 
Consul at Canoa, Crete is now in a flourishing 
position, owing to tho revival of the export trade. 
With the exception of certain foodstuffs, practically 
every kind of goods produced in tho United King- 
dom, especially tinplate, galvanised sheets, caustic 
soda, sodium carbonate, earthenware and china, is 
required. Apart from tho making of wine and tho 
extraction of oil from the olive, the only industries 
of importance are the manufacture of soap and of 
sole and upper leather. The raw materials available 
for export include sheep and goat skins, silk 
cocoons, carobs, cedrates, wool and raisins. At 
resent tho exportation of oliv’o oil is prohibited, 
ignite deposits have been discovered in the pro- 
vince of Agliios Vassilios, near Plakia, and so far 
about 1000 tons of good quality lignite has been 
shipped to tho Piraius (c/. J. 1918, 417 ii; 1919, 
29K).--(Jid. of Trade J., May 0, 1920. )» 

Swiss Exports of Organic Dyestuffs. — According to 
tho Kuropdische Zeitung, tho value of tho organic 
dyes exported from Switzerland during tho flrst 
nine months of 1919 was 78 niillioii francs, oom- 
pured with 64 million francs in tho corresponding 

I ioriod of 1918. The chief customers were: Great 
Jritain, 32%; France, 23%; U.S.A., 12%; Italy, 
11%; Belgium, 4'5% ; British India, 4’3% ; Spain, 
2‘2% ; Brazil, 2%; Japan, 1'5% ; and China, 1*5%. 
China and Japan took most of tlie indigotiii, viz , 
37 and 17%,, respectively, of tho total value of 8*1 
million francs (about 4 million francs in tho pre- 
vious year).'— (^'c/uccis. 67/em.-/., Mar. 17, 1920.) 

• 

Foreign Company News.— France. — Tho “ Com- 
pagnio Tunisienno des Phu.sphatcs do Djebcl- 
Muilla ” has roeejitly been formed with a caj^tal of 
16 njillion francs for tho exploitation of phosphate 
in Tunisia. 

Th(5 firm Poulcwu! Freres, of Paris, raaaufacturers 
of pharmaceutical preparations, has come to an 
understanding with tho bhiglish ^rm of May and 
Baker v> OJi the object of enabling Allied manufac- 
turers to f •Jiipete with German and other interests. 
The »nulei (, lading is tho outcome of an oxchango 
of ideas and manufactures wliieh was found to bo 
mutually advantageous during the war and since. 

iVecording to a Dutch .source a new fitctory has 
been establislusl at Marseilles to manufacture white 
lead uiul red lead. The capital is 525,1)00 francs. — 
(Z. angew. Chem., Mar. 12, 1920.) 

Tho accounts of the French Viscose company for 
tho period 1911 19 show a gross profit of 8,458,113 
francs and a net profit of 8,084,801 fr., tho latU'r 
figure incluiling 3,328,561 fr. in re.spect of 1914 IS 
and 4,756,210 fr. for 1919. For the whole porioil 
total dividends of 75 fr. per preference share and 
52*50 fr. per ordinary share have been declared. — 
(Rev. Proa. Phim., Apr. 15, 1920.) 

Tho capital of the “ Socu’eto Chimiquo do la 
Orniido-Puraisso ” is to ho increased from 14 to 
34 million francs. Tho company was founded 
jointly by ‘‘L’Air Liquide ” and tho “ Compagiiie 
do Saint-Gobain ” in June, 1919, for tho purpo.so 
of manufacturing synthetic amiiionia by tho Claude 
process, and tlio former has placed its factory at 
Monteroau — used for the production of liquid 
chlorine during the war— at the disposal of the new 
company. — (Chem. Ind., Mar. 31, 1920.) 

Germany . — Following a report that the “ A.-G. 
fflr Stickstoffwerko in Knapsack,” near Cologne, 
had ceased to produce nitrogenous fertilisers and 


was concentrating on the manufacture of carbide as 
being tho more lucrative, a question was asked of 
I the Government ai^ to tne means it proposed to 
take to induce the comiviny to resume manufacture. 
The Ministerial reply was to tho effect that no 
cessation of the production of nitrogenous fertilisers 
at Knapsack had occurred or^btxn contemplated, 
althougfi tho company had coii.sidercd the possi- 
bility of temporarily •stopping the manufacture of 
cyanamide. The application made by tho company 
to increase selling prices had been sanctioned, anil 
further, compensation would be paid up to mid-May 
for any io.s.se8 due to incroa.sed costs of production. 
— (Z, aiujcw. Chem-.^ Mar. 16; tf/icm.-Zcif ., Apr. 8, 
1920.) ‘ • 

Marflniqiie in 1918. — Tho total imports of tho 
island in 1918 were valued at about £2,114,158 and 
the exports at £1,960,890, tho decreases as com- 
pared with tho previous year (£69,415 and 
£1,180,255) being mainly duo to lack of transport 
facilities. The chief products are sugar, rum, 
cacao, and pineapples. Tho sugar crop was small, 
owing to lack of potash fertilisers, labour, and to 
di.scase, the exports (20,711 short tons) being nearly 
14,000 tons Ics.s than tho pro-war average, although 
only 169 tons Ic.ss than those in 1917. The chief ex- 
ports and their valutas were as follows: — Cocao 
(£75,581), campcachy woo<l (£10.35), lime juico 
(£770), rum (£813,561), and vanilla (£3945). Tho 
chief imports, together with their values, are as 
follows : — Asbestos (£11 82), caiidlos (£5307), cement 
(£17,670), sulphur (£518), sulphuric acid (£1069), 
copper and manufactures of (£15,214), fertilisers 
(£26,514), gla.ss and glasawaro (£8143), aluminium 
(£5131), mineral oils (£72,174), vegetable oils 
(£79,188), and soap (£19,070). Tho United States 
I furnishes .about 50 per (X'ut., France about 11, and 
I the United Kingdom al>out 8 per cent, of tho im- 
! ports.-' (7/. iS’. Com. Rrp.^ Suppl., Jan. 31, 1920.) • 


OBITUARY. 


WATSON SMITH. 

To the memhors of tho Society of Chemical Indus- 
try ami the rcadcr.s of this .Journal tho news of the 
death of Watson Sniilli will bring with it a sense 
of personal loss. From the flrst ap[K‘aranco of this 
Journal in .lauuary, 1882, Watson Smith acted as 
editor, and ho lilled that position for a period of 
32 years. Under his able guidanco the Society’s 
.Journal made for itself a position unsurpassed by 
other similar enterprises, serving not alone as a 
nvord of the activities of tho variolas Sections, but 
[iroviding abstracts of papers dealing with the 
multirariou.s aspoeds of chomistry, both “ pure ancr 
applii'd,” ami also records of patents. The .Journal 
offers to all interested in one or other of tho in- 
numerahlo industrial applications of chemistry a 
means of keeping ahrea.st with tho progress of 
• affairs in all parts of the world. In fact it has 
lu'come the great assid of tho Society and a coii- 
trihutor in no .small measuro to its world-wido 
activities. 

Thi.s# brief recital servi's to remind us how 
great is tho debt which wo owe to Watson Smith, 
when us tho first editor he laid tho foundations 
which have sccunxi its development on broad and 
sound lines, and also ensured its success at the pre- 
sent day. 

Watson Smith, son of tho Rev. Watson Smith, was 
lx)rn at Stroud on June 16, 1845. His training 
. in chemistry was received at Owens College, Man- 
chester, in the early period of Roseoo’s tenure of 
the professorship of chemistry. Subsequently he 
continued his studies at Heidelberg and later at 
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Zurich*. Here he l>ecame a pupil of Lunge, w|jioflo 
teaching exercised a great intlwence upon hia out- , 
look. On returning to Engl^ind he went into induB- 
try, and after some years spent in practice became 
lecturer in technological chemifttry in the Owens 
College. Shortly after hia appointment to this 
lectureship the Society of Chemical Industry was 
founded, and in this movemait ho took an active 
part, becoming, ns already Rtnte<l, the editor ol 
the Journal. Tne importance of his editorial work 
led him to resign his post in Manchester and to 
take up residence in London, where for a time ho 
acted as professor rj npplie<l climnistry at liniver- 
sitv College. In 11114 Watson Swth resigned the 
e<litorship of this .Imirn.al, hut until tbe 
his death remained an active mornher of the J ran- 
sactions and Ahstracts Suh-Commitlee. 

AVatson Smith, hy his investigations, has added 
much to onr kiiovvhxlge of coal, and his piihlishod 
works show that in tliis country he w.as one of 
the first to draw attention to the study of rational 
metho<ls of coking. As far hack ns 1884 he identi- 
fied himself with the advocacy of the more 
economical and sane method of coking coal with the 
recovery of by-products, and oontrihuted to the 
spread of a knowledge of these methods of utilising 
coal, which at long last have obtained a gmioral 
recognition in this country. 


REVIEW 


L. T. O’SHEA. 

Lucius Trant O’Shea was boru in 1858 as the 
eldest son of the Into Major R. 1*. O’Shea and 
grandson of Sir Lucius Curtis, Bart., Admiral oi i 
the Ekx^t. He was <Hlucatc l at the Grammar , 
School and Owens College, M.mehester, and then i 
went to Sheflicld as assistant lecturer and demons- 
tVator in chemistry at the birth College. In 18J0 
ho became lecturer in mining chemistry at Shelheld 
University, and in 1905 was appointed professor oi 
applied chemistry, a position he hold until hisdeatli 
on April 18 last. 

Prof. O’Shea published many papers in various 
journals, including those of the Cliemical Society 
and Society of Clieniieal Industry, also in the 
Tran.sactions of the Institution of Mining En- 
gineers and the Proceedings of the Coke Oven 
Manager.s’ Association. During the past 25 years 
he made a special study of the chemistry of fuel 
from the point of view of coke-oven development, 
preparation of fuel for carbonisation, the gases 
contained in and evolved from coal whilst being 
mined, coal dust and gases in mine explosions, and 
published papers on these subjects. During the 
last six years ho was actively engaged on the in- 
vestigation of low-tdiiperaturc carlxuiisation of 
inferior fuels with a view to the formation of mobile 
.iiel oils and the production of higher yields of 
ammonia. O’Shea wa , a mcmlicr of .several coin- 
mitt^s for the general education of miners and 
engineers, and for many years served on the com- 
mittee and afterwards .ss vice-chairman of the York- 
shire Section of the Society of Chemical Industry. 
At the time of his death, and for many years pre- 
viously, ho was honorary secretary of the Institu- 
tion of Mining Engineers. He was also on the 
fiuWommittoc for research on minors’ lamps, and 
actively connected with the Imperial Mineral Re- 
sources Bureau and the British Association Fuel 
Economy Committee. In addition to his numerous 
nctiviti^ in industrial chemistry, O’Shea was a 
keen volunteer, and commanded a detachment of 
Engineers throughout the South African AVnr. He 
was Commanding Officer of the Sheffield University 
Officers’ Training Corps from 1911 to 1918, and 
during the late war devoted much of hia energy to 
the training of young officers. 


OltANTIT^TIVl! AnAI,VBIS BY Kl.ECTBOI.YSIS. BW 
Ai.KX. Ci,A8»EN, wth the co-ojieratwn o{ Jj. 
('loFiiKN Itevised, reammijed, and e>d<^10f^ 
^n ^^knlit,on I,, W. T. ll*tx. Pp. x.n +340 
/\r* Va.vI - 7 Wilfii and Sons. Inc,; Jjondon. 

1S»9.) Pncem.U. 

net. 

The present edition of this well-known book re- 
pro«*nt3 a slight 

IV the translator of an English edition wtuen was 
niihlisluxl about six years .ago and was hfjsed ii^pon 
the fifth German edition. Some new 
Ikk'ii added and tho theoretical introduction h^ 
Wn slhditly enlarged. Thus the chapter on the 

history of electrolytic analysis has benm extended by 
a short account of the history of theoretical elect o, 

chemistry in which the modern views of tho str c 
turo of the atom and of the processes of ionisation 
and chemical comhiriation ore discussed. A thoor 
etical chapter has also l)cen added which deals with 
tho application of potential and conductivity 
ineasuiements to cheniical analysis 
motric titrations. No account of the practical 
appli(;ation*of these important methods is, how- 

^ those English renders to whom Classen’s book 
is known from Boltwood’s translation of the fourth 
German edition the present volume “ 

pnictieallv u new book. The theoretical introduc- 
tion, which, including the description of 
employed in electrolytic analysis, occupies about 
ouc-tliird of tho book, has l>ccn entirely rewritten 
and gives a good acouut of the theory of the subject. 
In the practical part it will bo found that in agree- 
ment with the results of recent investigation simple 
solutions have wherever possible been 
fercnce over complex electrolytes. Details or the 
methods of rapid t'lectrolytic 

where given, the apparatus in use in the author b 
halwratorv bc*ing more fully dcAscribcd 1 ho 
of determination and separation of metals based 
upon the control of the potential of the cathode nro 
fully discnisRcd both in the introduction and under 
Biicii metals as bismuth. Tlic proccss^^ work^ out 
in tho labornlory of the Uiiivcrsily of 1 cnnsylvama 
for the determination and separation of the meta^is 
of the alkali and alkaline earth groiip.s and for the 
simultaneous determination of anions have been in- 
cluded A section which will 1x5 welcomed hy many 
users is that dealing with tho analysis of eom- 
iiiercial products whi( h takes the plnw of tho 
iaborator}^ oxen isos on olei trocheinical analysis to 
[ye found' in the earlier editions. The hook ha.s 
lK*on well translate<l throughout without a too rigid 
.adliorcnee to the text of the original, and misprints 
arc few. It mav be herx'd that it will stimulate iho 
use of ek'etroehernical methods in Briti.sh labora- 
toric.s. Heniiy J . 8. 8 anp. 


PUBLICATIONS RECEIVED. 

aSouth AValkh Coals; Tiieiii Analyses, Chemistry 
AND Gkolooy, 7k/ Llewyllyn J. Davies. 
Pp. 89. (Cardiff: The Business Smistics Co., 
TAih 1020.) Vrive. Rb. 6d. net. 

iNTiionueiioN TO Gkneral Chemistry. By H. N. 
McCoy and E. M. Terry. Pp. 648, (London 
and New York: McCraw-Udl Booh Co., Inc. 
1920.) Prke 18j. net. 

Animal and Vegetable Oils, Fats, and Waxes. By 
Gkokkrey Martin, Manuals of Chemical 
Technology, — JX. Pp, 218. (London: Crosby 
Lockwood and Son. 1920.) Price 12a. 6d. net. 


A. E. Findley. 
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SOCIETY OF CHEMICAL INDUSTRY. 


* THE ANNUAL SUBSCRIPTION. 

During the past two years the financial position 
of the iSocicty has been reociving the serious con- 
sideration of the Council. Mainly owing to the 
increased charges for printing and publishing, the 
Society’s b.'ilanoe-shecit, for the first time, showed 
a serious loss on the working for the year 1918; 
and this has been repeated in respect of the last 
financial year. In common with many other 
administrative bodies, for some time the Council 
held the view that the high prices of cornmoditieH 
would in due course fall bo u lower level, and in 
this expectation it was decided to meet deficiencies 
by encroaching upon the Society’s invested reserves. 
Unfortunately, however, events have falsified this 
view, and it has accordingly become nece.ssary to 
provide for financial stability by other means. 

In regard to increased costs, it may be of interest 
to mention that expenditure upon printing and 
publishing is now approximately 4 tiinos greater 
than it was in 1914, and that pajxir costs 5 times 
and postage twice Jis much as in that ye<ir. Further, 
owing to the increased activities of the Society, 
more particularly in connexion with the Journal^ 
and owing to the need for making provision to 
ini'et the increased cost of living, administrative 
and editorial expenses have risen about times. 
During this period the circulation of the Journal 
has increjLsod from about 6000 to over 6500. So 
far as can be foreseen, it is almo.st certain that 
costs of printing and paper will continue to rise; 
oven as recently ajs Juno 4 last a further increase 
of 121 oent. in printing charges was notified, 
making a total incrojise of 221 P^r cent. Bin(.^j the 
I'eginning of the year. 

in view of the alK>ve con.siderjitions, the Oouncil 
has had to clioose between raising the annual .sub- 
scription and dra.stically cutting down expenditure; 
and in deciding to re<;ommend the former alterna- 
tive it has been actuated by the coiivictidfi that 
any serious curtailment of tlie Skicicty’s activities 
or reduction in the efficiency of its h urnat would 
be in the highest degree detrimental not only to 
the interests of tlie Society, but to those of chemical 
«cien(“e and chemical industry ^in general. The 
proposa. !o raise the annual subscription from SOh. 
to 60s. p. r annum, as from January 1, 1921, will, 
it is confidently hoiied, be received and supported 
in the same spirit of loyalty as tluit in which it 
has been (x>nc<'ived. , 

With a view to mooting any hardships which the 
fulfilment of this propo.sal might iidlict upon the 
younger chemists, to who.se recruitment the Council 
attaches the greatest importance, it ha.s been 
resolved to rei’onimend the institution of junior 
mcinliership for those under the ago of 25 years. 
It is proposed that the annual subscription for this 
grade should bo £2 until the age of 25 has been 
reached^ or for a period of three years from the date 
of election, whichever may be the longer period. 
Applicants for junior membership would be re- 
quired to adduce satisfnefory evidence of age, and 
to sign a declaration that they were not seeking 
election as nominees of any firm or corporation. 


TIIK FOBTHCOMING ANNUAL MEETING. 

The arrangements for the annual general meeting, 
to be held at Newcastic-U|)on-Tyne on July 13-16 
(particulars of which were sent to members with 
itne issue of the Journal for May 15), constitute a 
Ima media between tho pre-war custom of devoting 
[the major part of tho proceedings to social enter- 
tainments, and the plan adopted during the past 


I four* years of devotisg most of tho time to the 
treading and discu^ion of papers. It will, wo 
j think, be generally agr^etl that each type of pro- 
I gramme was appropriate to the circumstanoee of 
the time; and that in the yircsent state of flux and 
, reflux, a judicious combination of tho two wilt 
I provide the greatest pleasure to the greatest 
’ iiuiniK'r. Tho.se who flesire tho “ strong meat ” of 
: industrial cheinietry will be well cat^Tod for by the 
1 conference on By-product Coking, by that on Ceii- 
' trifugal Machines^ Filtration, etc. (under the direc- 
; tion of the Chemical Engineering Group), and by 
, the papers dealing with niet^allurgical subjects, 
i whilst those wh# incline more to the social side, 
and who wish to make or renew acquaintance with 
tho great chemical industries of Tyneside (c/. J., 
1919, 80 u), will find full scope for enjoyment in tho 
very attractive programme of (‘xcursions to works 
ami entertainments arranged by the Local Com- 
mittee. As the choice of riches in the latter con- 
i nexion apix^ars somewhat embarrassing, w© have 
I asked tho Honorary Secretaries to supply a few 
I nok'.s — hereunto appended — to guide intending 
j visitors in the difficult, albeit pleasant, task of 
' .selection. 

I At the Tharsis Company’s works at Hobburn 
j both tlie wet and dry processes for the extraction 
i of copper <‘an be seen, whilst by contrast vvitli these 
i long-used operatioiiH, visitors to the Newcastle 
j Alloy (Company’s works at Howland’s Gill will see 
; electric furnaces and electrical processes for the 
! preparation of iron and other alloys. Messrs. 

[ Ckiokson, at Williiigton Quay, will show both the 
! old “stack’* and the new “chamber” processes 
i for manufacturing white lead, together with the 
I plant recently set up for the preparation of orange 
j lead and other coloured lead products. One 
I naturally associates Newcastle with coal, and at the 
I great Ashington collieries members will have on 
; nmisually good opportunity to see what conditions 
i of work are like underground — though under excep- 
! tionally favourable (x^nditions, the seams being 
, comparatively thick and dry, so that this trip can 
I be undertaken even by ladies. The hospitable 
j colliery company will take tho party out from New- 
j castle by motor and entertain it in other w'ays; it 
. is i>ossible that those who wish will, like the Ashing- 
i ton coal, be put on .ship at Blyth and returned to 
: New'castle by sea — a distance of 20 miles. At 
j Marley Hill, Messrs. Bowes and Partners have their 
; fine <x>ke oven.s and by-product plant, and this visit 
may well be combined with that to the Newcastle 
Alloy Company, as the motors which take the part^ 

' to Marley Hill will convey it across country t 
till latter works. 

The North country can be relieil upon to shoi 
its wonted hospitality, and Scotti.sh members nee 
I not fear that they will be rec-eived as their for€ 

: fathers .so often were; indeed, a spoia’al dr.'^ 
j (Friday) lias been a.ssigned for a motor tour throng] 
j South Northumberland — through the beautifii 
; valleys of tho Derwent and the Tyne — during whic] 

; it will be shown that the elaborate precaution 
k taken by the Homans and throughout the Middt 
! Ages have been abandoned and remain only a 
I fa.scinating ruins. 

j Newcafifle counts it an honour to entertain th< 
j Societ|% and has endeavoured to rise to tho occa 
I sion ; fine weather and a large attendance the loca 
j oflicials cannot guarantee, but they count on both 


CHEMICAL ENGINEERING AT THE ANNUAI 
MEETING 

Some further details have come to hiind coiu’crn- 
ing the projected activities of the Chemical Em 
ginwring Group at the Newca.stlo meeting. In 
addition to the papers already announced, one on 
“ The Design of Mechanical Filters” will be read by 
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Mr. Balfour Braniwellj this will treat of the con- 
struction of filters for dealing with large vohimes 
of liquid, and special reference will be made to at 
novel development designed by the author. On 
July 14 the Group will hold an informal luncheon 
4it the County Hotel, after which a visit will be 
paid to the works nf the International Paint and 
Compositions Co., Ltd., at Felling-on-Tyne, where 
a new centrifugal machine, lo bo doecribed by Mr. 
VV. J. Gee in his paper on “A New Process for 
Centrifugal Filtration,” will bo seen under ordin- 
ary working conditions. Prof. H. Louis will pre- 
side at the conference to be held on the afternoon 
of July 13, and M* Paul Keslner at that arranged 
for the morning of .Inly liL • 


BRITISH NON-FERROUS METALS. 


HENKV LOUIS. 

In August, 19UJ, the Board of Trade appointed a 
Dei)artmonial Committee to investigate and report 
upon the Non-Ferrous Mining Industry of the 
United Kingdom, and this Committee has just 
ivssucd its report (Cmd. (i52). At the very outset 
the Committee found it necessary to limit the scope | 
of its inquiry to the non-f(!rrous metals and a few 1 
of the minerals associated with them, and from the 
non-ferrous metals copiK?r was promptly eliminated. I 
As stated by the Commitee, the mining of copper I 
ore in this country lias practically (cavsed, and it i 
has, therefore, not becui included in the invesiigii- 1 
tions. It may at once bo made clear that this con- I 
cluBion appears to be perfectly Round ; not only is j 
the mining of copper practnedly extinct in this ' 
country, but it may fairly he added that tlnuo would 
Appear to he hut little chance of its ever again 
attaining any economic importance. A century 
ago, in the decade 1811 to 1820, Great Britain pro- 
duced an average yearly output of 7300 tons of 
copi>er, which increased rapidly, until a period of 
maximum activity was reached between 1830 and 
1860, during whicli the annual production averaged 
14,000 ions; after this it began to decline, at first 
slowly and then more rapidly until for the decade 
1891 to 1900 it averaged only about 400 tons per 
annum and has now come down to 180 tons. It is 
obviously impossible for the relatively small de- 
posits in this country to sustain competition with 
the huge occurrences in the United States; when it 
is borne in mind that a single modern American 
smelting furnace will put through in a day about 
as much ore as the whole of Great Britain pnxluce.s 
in a year, the hoi)ele.ssness of the British position 
becomes obvious. Caro must be taken, however, 
not to accept too generally the reason for this | 
decadence assigned in the Committee's report, 
which states that ” the reason why in Ckirnwafl tin 
raining has survived copjwr mining ” is due to the 
fact that “ tin ore, being les.s soluble than copper 
ores, is deposited at a higher temjKrature and con- 
sequently in a relatively lower zone, when both* 
metals are derived from the same source.” It is 
beyond question that tin ores occur in low'er depth 
than copper ores in Cornwall, though it is doubtful 
whether the above simple explanation of »elative 
solubilities is sufficient to account for observed | 
facts. Tin is supposed to be of pneumatolytic 
origin, whilst copper is generally adinittc<l to lie 
deposited from solution, and it is only natural to 
expwt that a liquid would carry its solute further 
from its point of origin than could a relatively 
easily decomposed gaseous emanation. Further- 
more, it must be emphasised that copper ores occur • 
elsewhere at far greater depth.s than have been 
reached by any Cornish tin mine—for example, in 
the Lake Superior region. 


The report lays perhaps most stress on the pro- 
duction of lead and zinc ores; it was, of course, 
impossible to suggest that non-ferrous mining in 
this country will ever again become what it once 
was, and the CommitUH) is probably, if anything, 
more optimistic than the facts warrant in express- 
ing the view that the position affords ” grounds for 
the expectation that there may yet be a prosperous 
future for non-ferrous mining in this country”; 
nevertheless it is added that “it is unlikely to 
revive unless it receives direct State aid.” Accord- 
ingly, the Cominitt<Ki advocates such aid in a few 
selected eases, and though it admits the principle 
that such a,s.si8tance is unjustifiable unless tho in- 
dustry can 1)0 shown to l)c within a measurable dis- 
tance of bcK'oming self-supporting, it makes no 
attempt to prove that the particular case upon 
which it lays most stress is likely to reach this 
stage, far less to repay tho public money that it 
wishes to si'o spent upon it. The case which 
it iirge.s most strongly is that of tho Halkyii 
(lislrict in North ^Valos. This is a district which 
had long Ihk'U noted for its important production 
of lead and zinc ores, but tho mines are very heavily 
watered, and with increasing depth the cost of 
coping with the water became so serious that most 
of the inings were compellc<l tx) close down more or 
h‘ss (completely. iSoon after 1875 a company, known 
as tho Halkyn District Mines Drainage Company, 
drove an adit about 200 ft. above level, which 
drained a largo portion of the di.striet and enabled 
it to be worked down to this d(*pth, and the mines 
appciar to have been practically worked out down 
to that level within some thirty years after the 
coniplction of the adit. In order to cnahle deeper 
working to he resumed, in tho hopes that an im- 
portant output of ore might be obtaiiunl from the 
district, tho Mineral Itesources Development De- 
partment of tho Ministry of Munitions advanced a 
: sum of £42,000 to enable certain of those miiv^s to 
i erect pumping p^int, N(V('dlcss to say, the war 
1 wuis over long iK^'fore the plant w'as erected; it 
appears ncv<‘r cvtui to have been put into com- 
mission, and tho nation not to have benefited to 
the ('^teiit of a single pound of mineral by the 
' oxpimditiirc of this important sum. With this 
j object lesson before its eyes tho Committco never- 
theless advocates tho expenditure of further largo 
sums of public moiu'v for driving a new drainage 
tunnel from sea !l'.vel in order that the mines may 
Ih) able to resume working, Jt is noteworthy that 
1 no estimate at all is presented of the cost of this 
.scheme, still less any figures as to the quantity of 
ore that might thereby be expected to be rendered 
availabIo,»and the Committee is apparently oblivious 
of tho fact that the important outlay proposed, for 
it obviou.slyimi.sl bo an expensive project^ would only 
open up some 30 fathoms of backs for mining. Still 
more r«‘prchcnsible is the fact that it appears to 
have given no consideration at all to the effect of its 
rc'commendations upon the owners of tho minerals. 
In the report a few paragraphs are devoted to tho 
(piestion of royalties, but the important considera- 
tion that tho royalty owner never seems to hold it 
his duty to contribute towards the discovery or de- 
velopment of the niinorals upon which lie receives 
royalty payments has been entirely overlooked. 
Thus, in the present e.nse it is obvious that tho 
minerals in the Halkyn district are worthless until 
such a drainage tunnel has been drivpn, yet it is 
proposed to drive this tunnel, and apparently to 
make the owners of the minerals a present, at the 
national expense, of the royalties that they would 
derive from their being worked. Whilst tho country 
has apparently come to the only conclusion that 
was to be expected from the British nation, namely, 
that royalty owners must in any event receive equit- 
able treatment, it is surely wrong to propose, as has 
been done here, that they shall allowed to collect 
royalties at the public expense, and tho entire 
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omission of this consideration cannot but be looked 
^on as a very serious defect in the present report. 
TTie Committee is naturally opposed to the national- 
isation of mineral rights as regards metalliferous 
minerals, but the reasons given are undoubtedly 
feeble, being mainly that “ the prospective value of 
a mineral loilo cannot he assessed even ai>proxi- 
mately; its very existence is only a matter of con- 
jecture.’* It is certainly possible to put a value 
upon any inet'illiforous deposit, and this is one of 
the everyday tasks of the mining engineer; neces- 
sarily it is a speculative value because the article 
itself is a speculative article, but an equitable basis 
for valuation can assuredly be arrived at; obviously, 
too, as long as the existence of a mineral deposit is 
unknown its value is necessarily nil. The reasons 
that militate against the nationalisation of minerals 
■are much wider than those that are here advanced, 
though the present is scarcely the place for their 
discussion. 

Perhaps the portion of the report which will be 
of the most general interest iff the section dealing 
with the organisation of a Mines Department. It 
•was probably inevitable that a Departmental Com- 
mittee appointed by the Board of Trade should re- 
eommend the formation of a Mines Department 
which should he part of the Board of Trade, but it 
is a pity that the Committi'c took so narrow a vimv i 
ot the position. Those who have taken a wider 
survey of the mineral industry of this country are I 
tolerably unanimous in the opinion that the mining 
industry of the country ought to be placed under 
an cntir(‘Iy independent Department presided over 
by a Minisk'r of Mines, and it is a matter of regret 
that the present Committee could not suflieifntly 
ir(‘e itself from the .shackles of the Department 
whieli appointed it to take this wider and more 
statesmanlike view. It may, however, fairly bo ox- 
|)e<;ted that when the recommendations of this Com- 
mitk'o come to be considered, the subject will bo I 
viewed a. s a whole, and that th <4 narrower proposal I 
were advocated is not likely to prevail. 


THE RUBBER INDUSTRY AND 
THE WAR. 

■ I. • 

B. D. POHUITT. 

In considering the share which this country con- 
tributed to the final downfall of the Gorman- 
Austrian cause, it is impossible not to include re- 
ference to the plantation section of Jlio rubber 
industry, since had it not bt^cn for the foresight 
iind initiative of the Indian Goverrimont of some 
dO years ago, and the subsequent lavish support of 
British capital, the supremacy which the Allied 
forces enjoyed in respect of all the many naval and 
military articles of equipment of which rubber 
articles are components must have been endangered. 
In fact, rubber furnishes a striking example of the 
advantage accruing from the po.ssession of a raw 
material within the Empire and independence from 
•outside sources of supply. 

It is irnnecessary to go into the details of this de- 
velopment of the plantation industry in Ceylon 
^ out that, in 

iyi4, of thenvorld’s supply of raw rubber, amounting 
to 120,000 tons, no less than 71,000 tons was pro- 
-ducc^ within the Empire. As the consumption of 
the British rubber manufacturers at this time was 
only 18,000 tons, not only was their supply of raw 
mate rial secured*, hut in addition neutral manufac- 

respect to rubber wm Intensified • 
.•X V London and Uverpool were In the early sUsea the 

£ if llrltlsh manufactorers were. 

SopJIgw by bSeffi ^ meHwn secure against 


ed turers were dependent on the Empire for th« means 
I a to continue their trade. To this fact in a consider- 
il- » able measure we dwe the success of blockade and 
as embargo on the impoiit of rubber and rubber goods 
ly into Germany. Further, in return for adequate 
or supplies of rubber and unrestricted export facili- 
:i- tics to all parts of the Ernpi^, the rubber dealers 

II- and manufacturers America undertook that no 

le material, raw or manufactured, should bo exported 
if directly or indirectly to enemy countries, where its 
s- need was from the first acutely felt. This under- 
le taking appears, on the whole, to have been faith- 
18 tully obecrvtHl, and although American manufae- 
r, turers profited to good purpose in home and foreign 
is markets while The British manufacturers’ output 
M was almost entirely monopolised by war supplies, it 
8 must Ih> a source of satisfaction to tho producer and 
1 , manufacturer to know that the military and naval 
r rt^sources of our enemies were thereby much 
hampered in the production of many important and 
a (‘Hsential articles of equipment. Not only has the 

i Federatod Malay States contributed — largely from 

b the revenues derived from rublier — a super-dread- 

nought (the “ Malaya ”) to the figliting units of our 
Fleet, bub the rubber trade has amply met every 
b reqnireinent of rubber goods for our army, navy, 
b and auxiliary forces, and by its predominant posi- 
r tioii as a producer has Ixurn able to deprive our 
enemies of one of the most important materials 
> necessitated by the latest developments of scienco 

; and enginering. 

From the moment when Germany realised that 
the duration of tho war was to he protracted the dis- 
' advantage due to her dependence on outside sources 
of supply for rubber and cotton was recognised, 

■ though her available storks were carefully 
hush.andedt und elforts made to procure satisfactory 
substitutes; with rubber th(>se elforts met at the 
I most with but partial success, and, whilo satisfsm- 
I tory ebonite for electrical purposes is claimed to 
have ^en manufactured from a synthetic product 
available, tho lack of the natural material seems to 
have precluded the manufacture of tho many soft 
rublier articles for mechanical purposes — more espe- 
cially pneumatic and solid tyres, which are called 
for by recent developments of mechanical transport 
and aeronautics. 

Such being tho condition of our enemies in re- 
spect of rubber supplies, it is perhaps well to turn 
to the other side of the picture and consider in 
what ways tho rubber trade contributed actively to 
the Allied cause. 

As in most other industries, tho personnel of the 
rubber trade made a full contribution of men to the 
fighting forces. For many years women had been 
largely employed on lighter work, and when the 
call for dilution ” came this industry was among 
the first to respond. Notwithstanding the de- 
parture of practically every able-bodied man of 
military age, tho efficiency and output of the trai^wi 
was little if at all impaired, and throughout the 
period of the war the requirements of the country 
were placed by British rubber manufacturers before 
^ the wants of their homo or foreign trade, a circum- 
stance of which, as has been mentioned, our Ameri- 
can competitors did not fail to profit. 

pie war work of the rubber trade perhaps does 
not lend itself to spectacular treatment in the same 
way as that of some industries. Although of the 
greatest importance by reason of tho enormous 
variety of the uses — many familiar, some novel — 
to which rubber has been put, it is somewhat diffi- 
cult to give a just impression of the wartime activi- 
I ties of this industry. 

To begin with, the branch of the industry con- 

t Coosiderablo 8tock.s of rubber were no doubt secured as a result 
of tho capture of Antwerp in 1915, but quite insutticiant to meet the 
needs of the German and Austrian trades whichXLeforo the war 
together consumed 14,000 tons per annum. 
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corned with the product variously known as hard | 
rubber, vulcanite or el)onito‘ may be briefly 'con- ! 
eidorod. As might have been expected, large quan- : 
titics of sheet, rod and moulded ebonite were needed j 
for various electrical purposes, switchboards, wire- | 
less telegraphy installation, field telegraphs and i 
telephones, whilst the development of the British- j 
mado magneto for aeronautical and motor use was | 
rendered possible by the produ<dion of a high tern- ; 
peraturc insulating material to replace the German 
“ Stabilito ” hitherto employed. The rapid develop- 
ment of the submarine and ac'roplane, moreover, 
called for the production of accumulator cells of 
special design and qiiality capable, of withstanding 
exceptional conditions of usage. ! 

The more important section of the industry em- 
ployed in the manufacture of soft rubl>er goofls can 
now be considertnl. The introduction of trench war- 
fare in tho early stages of the war necessitated 
special equipment, and the ruhl)er trench boot was 
devised to protect the troops from the water. In 
one factory alone these were manufactured at tho 
rate of about fit), 000 pairs per mouth, and the total 
delivered by the Scottish rubber footwear manu- 
facturers alone must together have totalled 
l,500,tKX). Enormous quantities of rubb<*r hose, 
moreover, w’cre supplied for pumping out tho w'ater 
from tho trenches. The subse(iuent introduction 
of poison gas attacks by our cnemu's resulted in an 
urgent demand for some form of protection to en- 
able our troops to withstand this novel form of 
W'arfarc. As a result tho rubber-fitti'd gas mask, 
which gave satisfactory protection so far as the re- 
spiratory organs were concerned, was soon evolved; 
and when it was found necessary by the Allies also 
to resort to the use of gas tho rubber trade met 
tho demands for a means to ensure the oven dis- , 
tribution of tho gas from tho cylinders in the , 
tft^nches. Tho amount of rubber hose employed for i 
this purpose must have lieon well over a million feet, ; 
and though rapidly destroyed by the action of tho ; 
gas, it was found much more convenient in use , 
than tho lead piping used by tho Germans for a j 
similar purpose. j 

It is common knowledge that motor transport and 
aeronautics played a vital part in all the military ; 
operations, and that consequently vast quantities : 
of solid and pneumatic motor tyros and aeroplane ' 
and motor cycle tyres had to ho obtained. No trade ; 
statistics are available to show the magnitude of 
these supplies, hut it may bo gauged from the fact 
that during the latter stages of the war when 
private motoring was practically abolkshcd in Great 
Britain owing to petrol restrictions, the whole out- 
put of every motor tyre factory throughout Great 
Britain was barely adequate for military needs. 

Tho surgical branches of the industry were work- 
ing at high pressure throughout on the production 
err such articles as sheeting, jaconeite, surgical 
gloves, drainage tuhiim and the like. It must lie a 
source of satisfaction to those engaged in the 
rubber industry that so large a proportion of their 
efforts was dirtx^ted to the production of articles 
destined to promote tin? comfort and the safety of 
those in the fighting lines and to the alleviation of 
the sufferings of the woiinde?!. Camp sheets, trench 
boots, hose, respirators and safety collars for those 
exposed to submarine attack arc examples 6f the 
former, and ambulance tyres, hot water bottles, 
surgical requisites of the latter. it may Im 
mentioned as an illustration of the work of tliis 
branch of the trade that from one factory alone 
20,000 camp sheets were supplied weekly for a 
period of over two years, or a total delivery of no 
less than two million sheets in all. 

The enormous dimensions of the fighting area 
called for an unprecedented system of telegraphic 
and telephonic communication for which insulated 
wires and cables had to be provided, and the huge 


supplies of insulated material needed taxed the 
capacity of the cable industry to its utmost lilKte) 
and necessitated large extensions to tho plant wmeh 
provided for the pre-war requirements. Unfortun- 
ately, hero again no trade statistics are available 
as to’ the vast quantities of various types supplied. 

This necessity for co-ordination between head- 
quarters and tho fighting units and the remarkably 
increased employment of artillery gave rise to the 
development and extensive use of the “ sausage 
or Caquot kite balloon, which was subsequently 
largely employetl in the navy (in conjunction with 
small airships of the non-rigid tyiie) as a defence 
against submarine attack. Tho production or 
balloon fabric— which prior to the war had been a 
speciality of a few European rubl>er manufacturers 
-consequently assumed tho position of an im- 
portant branch of tho trade, as may be gauged from 
the fact that one British factory was gas-proofing 
sufficient material to construct 26 kite balloons per 
week, representing approximately 26 miles of two- 
ply finished material weekly^ and a yearly produc- 
tion of over 1200 miles in pieces of irom 50 to 
yards in length, each of which had to be carefully 
! examined and tested by accurate scientific methods 
i for weight, strength and gas tightness. 

Scientific Investigations into the effex^t of ultra- 
violet light on rubber resulted in the discovery or 
a method for prolonging the effwtive hfo of the 
rubber gas-retaining medium in balloon fabric tor 
a period vastly in excess ol that hitherto obtained. 
This achievement, which is specially important m 
connexion with the development of aeronautics in 
tropical countries, will serve as a token that the 
nocessity for research was not being entirely over- 
looked by the British rubber trade even under the 
stress of war conditions. c 

The foregoing rough outline of war activities ot 
the British rubber industry would be incomplete 
without some indication of the dilficulties en- 
countered and ovei'como in obtaining these results. 

Though the supply of crude rubber was at no time 
seriously jeopaniisexl, tho procivsses of its manu- 
facturit nef^essitated the employment of many 
auxiliary materials in order to obtain the variety 
of products which w'ere required by the many differ- 
ent use.s to which rubber was put. I he outbreak or 
hostilities and the later depredations of submarines 
involvixl the ricdtisideration and modification of 
many processes and mixings which long use had 
(‘iidowcxl with tho odour of sanctity. Up to IffU the 
chemist had played but a small part in the economy 
of the rubber works generally. Thenceforward the 
iTianufaetu#er had to invoke his aid to solve the 
novel problems presented by war conditions. Among 
the first effects of the war was the partial or com- 
plete interruption of the supplies of several of the 
manufacturers’ most important (ompounding in- 
gredients. Among Hueh must bo cited barytes, iune 
oxide, lakes and pigments, antimony sulphide, 
French chalk and cotton tyre ducks. The barytes 
supply of the rubber trade has in the past been 
practically a German monopoly, the colour, U'xturo 
• and price of the foreign suiiply lieing apparently 
i such as to render tho trade unattractive to the 
owiier.s ol the. British de})ositH of this mineral. 

' Supplies of home origin and maiiiifactuqc w'ore soori 
■ .available after the outbreak of war, hut it would 
, be idle to coiiUouI that even after five. years they 
! compare as a whole with the standard of quality 
shown by pre-w'ar supplies. Tho matter of the 
'subjugation of tho world’s zinc supply to German 
influence prior to the war has already l)cen the 
, subject of serious consideration, but in the case or 
! the rubber trade the outbreak of hostilities and the 
'• German invasion of Belgium resulted in the elimina- 
tion of one of the rnost important sources of inanu- 
facture of zinc oxide, namely the Societe de la 
Vieille Montagne. Whilst the increased output re- 
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suiting from the develofwnents of the New Jersey 
Zu|^Co. of America after a few months made up 
foWne initial shortage of this important compound- 
ing ingredient, and fair quantities of British manu- 
facture became available, there still would seem to 
exist scope for development in our home supply 
with a view to .i greater degree of independence of 
foreign sources and also to meet the needs of the 
celluloid, paint and related industries. 

The interruption in the supplies of German 
colours and pigments was in a measure compensated 
for by the alteration in industrial requirements and 
the development of a less critical spirit on the part 
of the consumer. Tho development of home supplies 
though slow has, on the whole, been satisfactory, 
80 that with ^he exception of antimony sulphide 
comparatively slight difficulty has been experienced 
with this class of supplies. A preponderant pro- 
portion of tho rubber manufacturers’ pre-war 
supplies of this pigment w'as derived from two 
sources, one Gorman and the other French; hostili- 
ties naturally at once cut off the former, whilst the 
occupation and industrial destruction of the North 
of Franco soon eliminate<l tho latter, together 
with tho supplies of motor duck woven in tho 
liillo district. A limited home supply of this im- 
portant rod pigment lias throughout been available. 
New manufacturers, however, have not boon uni- 
formly suc-cesaful in obtaining either the requisite 
purity of tint or stability to heat, with tho result 
that since 1914 rubber manufacturers have fre- 
quently experienced difficulty with red goods 
depending on this pigment for their colour. 
With the shortage of shipping resulting from mili- 
tary reqiiiremenls and tho lossi's due to subinsirino 
attack, the problems confronting the rubber manu- 
facturer and cbemist wore intensified. Tho supply 
of all imported materials became precarious, and 
such staple ingredients as cotton, litharge, lamp 
l)la<*k, Russian shoe waste, paper, sulphur, solvents, 
became all'ected, whilst the nei^'ssity for tho con- 
st'rvation of oils and starch for foodstuffs intensified 
the difliiMilties in practically every vsoction of the 
trade. Although some ineonvcnienco resulted to 
civilian supplies, the diffii’-ulbies were in tho main 
surmounted, and no diminution either in output or 
quality ocrurrod in tho goods d 'S'incMl for war 
purptKses. 

’rho foregoing survey, though^necessarily super- 
ficial, should Ik? enough to show that the rubber 
industry can justly look hack with satisfaction on 
its war record. Though it has emerged without any 
radical alteration in its general technical proceilure, 
in common witli otln^r industries, tho experience's 
of the war have served to dispel many^prejudices 
and to broaden the views generally of those in 
positions of responsibility. Thd institution of 
associations by various sections of tho trade and 
the r(x;ent formation of a research association point 
to the existence of a spirit of co-operation greater 
now than in the past, and to a growing apprecia- 
tion of the need for scientific lussistanco in tho 
industry. 


On June 3, between 70 and 80 members of the 
Birniinghan Section of the Society of Chemical 
Industry took part in a visit to* tho works of 
the Dunlop Rubber Co., at Fort Dunlop, Erding- 
ton. By the courtesy of the directors, the 
visitors were enabled to sjiend two hours in the 
works and to inspect the various operations involved 
in the manufacture of rubber tyres from the raw 
material. The works were laid out on a very ex- 
tensive scale during the wai\ but are not yet 
ooinidete; at present some 6000 workpeople and a 
laboratory staff of 36 are engaged. 
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J^EWS FROM THE SECTIONS. 

f • 

CA*NADA. 

Toronto Branch. 

The final meeting of tho session 1919-20 was held 
at the^ Engineers’ Club, Toronto, on April 22. 
Prof. E. G. R. Ardagh presided, and tho memliers 
were addre.ssed by Mr. C. Price-G reeno, Commis- 
sioner, Industrial and Resources Department, of the 
Canadian National Railways, on “ The Resources 
of Canada.” The key-note of^he address was not 
‘‘ We have the •greatest country on God’s green 
earth,” but rather ” Wo have wonderful resources 
that need scientific development and conservation.” 
Chemistry, the sixiaker affirmed, was at the basis of 
all tho greatest developments that had taken place 
in the world during the last 50 years, developments 
more wonderful than those that had occurred during 
the preceding 1500 years. 

Referring to the scheme for tho merging of the 
great iron and steel companies of Canada with the 
master steelmakers of England as a development 
that would bo most beiioficial to the industrial pro- 
gress of the Dominion, Mr. Price-Greeno stated that 
in Ontario alone there were 425,000,000 tons of iron 
ore awaiting development, whilst along the north 
shores of tho St. Lawrence River there were largo 
valuable lead-zinc deposits and an enormous iron-oro 
deposit of over 80 miles in length us yet untouched. 
Out of the mines at (’obalt, Ontario, silver valued 
at $250,000,000 hud already been taken, and at the 
Porcupine gold camps over $50,000,000 of gold had 
been extracted to date. IJollinger, in the Porcupine 
district, was undoubtedly tho greatest gold mine in 
tho world, and he believed that the Burke mine at 
Porcupine would prove a second Hollinger. Larder 
Lake, Gowganda, Shining Tree, and West Shining 
Tree, all in Northern Ontario, were splendid mining 
camps. Ontario’s mining development had been 
hold hack owing to tho mistake of earlier mine 
openitors in attempting to work with insufficient 
capital. Reference was also made to the graphite, 
talc and marble deposits of Central Ontario, centred 
in Hasting’s County, wliich needed only a little 
more capital and a little more scientific development 
to make them important industrial centres. A 
geological survey of the marble deposits of Ilast- 
ing’s County had shown that they had a depth of 
over 50, (XK) ft., and that the marble was of the 
purest quality. 

Unlike tho United States, Canada need not fear 
concerning tho future of her wood-pulp supply, pro- 
vided that an extensive reafforestation policy was 
at once put into force. The United States, on the 
other hand, was fast nearing the completion of her 
wood-pulp resources, and another six or seven yeafs 
at tho most would seo their finish. This was no’t^^t» 
surprising when it was considered that the United 
State.s alone consumed one-half of the world’s supply 
of white paper, involving tho yearly consumption of 
51 million cords of wood. One Sunday edition of a 
(diicago paper used up the pulp equivalent of 40 
acres of spruce trcCxS. For all purposes, tho United 
StaU's consumed annually, of all kinds of wood, 244 
millio|i cords. A prominent American lumber-raan 
had informed tho speaker that within tho next ten 
years over 3000 lumber mills in the southern United 
States now operating on pine would bo forced to 
(4oso down, as tho supply would bo exhausted. In 
conclusion, Mr. Price-Greene prophesied a great 
i future for the copper mining industry in Northern 
Manitob.a at the great Mandy and Flin Flon mines, 
and also for tho mineral resources of British 
Colmnhia. 

Tho following were elected to form tho Executive 
Committee of tho Toronto Branch for the session 
1920-21:— Profs. E. G. R. Ardagh and J. T. Burt- 
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Gerrais, Meesrs. M. L. Davies, A. J. MacDougall, 
J. P. Murray, T. E. Rothweil, H. van dor Lmde, 
and L. K. Westnian, with Messrs. J. Sale and T. 
Sinmott representing the associate members. 

The annual meeting of the Canadian Section is 
being held conjointly with the Conviuition of Cana- 
dian Chemists at To^'onto on May 27 and 28. 


LIVERPOOL. 

On May 27 Mr. F. P'. Renwick delivere<l the 
Hurter Memorial Lecture. 

After referring U Hurler’s valuable services to 
photographic science, the lecturer** briefly analyswl 
the many complex factors which go to make up 
those qualities of light-sensitive materials which 
are summarised in the characteristic curve ” of 
Hurter and Driffield, and emphasis<Hl the need for 
further researclies to unravel their wparato in- 
fluences. The chief theories of tlie latent image, 
viz., the 8uh-hrnrni(le, the silver-germ, and the 
physical-change theories, were then discussed, with 
special refen'tue to the following phenoiTiena ; — 
(1) Phy.sical development after fixation; (2) Image- 
transference from one .silver salt to another; and 
(3) Light-vscnsitivencss (destruction) of the latent 
image under certain conditions. It was shown that, 
in addition to those already known, soluble iodidetf 
in concentrated solution may he used as fixing 
agents for exposed plates, and an image subse- 
quently built up in the clear gelatin matrix by 
means of a “ physical ” developer. Then it was 
demonstrated that the latent image on an exposed 
gelatin dry plate may be transferred to silver iodide 
and subsequently developed either physically or 
chemically with but little loss of detail, and that 
the latent image after transfer^ nee to silver iixlide, 
apd in the presence of soluble icKlides, is easily 
destroyed by the further action of light, although 
the silver iodide it.sclf is almost insensitive. The 
interesting observation was recorded that the rays 
responsible for this destructive effect (reversal) are 
limited to a narrow region in the blue lying between 
’43 and ’48 /i, with a sharp maximum at ‘45 /i. 

The phenomena discussed, and others mentioned 
incidentally, are held to necessitate the assumption 
that the latent image is a material substance and 
not merely an electrically or physically changed 
form of the original silver salt. 3'he only known 
material capable of giving the ohseuwed reactions is 
silver, which has been proved to exist in a great 
variety of forms. 

Finally, on the basis of Reinder’s work and other 
independent observations, the conclusion was 
reached that colloidal silver in solid solution in 
crystalline silver bromide is the most light- 
sensitive material present in a ripened emulsion, 
and that the initial step in the formation of a 
»*Tatcnt image consi.sts in the precipitation in the 
(electrically neutral) silvor-gd form of this dis- 
solved colloidal silver. Suhsequontly halogen is 
split off and more silver-gel nuclei formed; hut 
ultimately this process may lend to rcpeptisatioii, 
by the liberated bromine, of the already precipi- 
tated gel, with formation of Ti photo-salt rich in 
silver but not readily reducible by the developer, 
when solariaation (reversal) occurs. 


, CHEMICAL ENGLNrEERINC GROUP. 

The following an noun cements have l>een supplied 
by the Hon. Secretary of the Group: - 
Dafa Sheets . — The first four of the series of data 
sheets which have been in course of preparation 
for some time paat are now ready, and will bo 
issued to members of the Group ; they are entitled : 
No. 1, The Properties of Saturated Steam; No. 2, 
The Capacity in Gallons of Vertical Cylindrical 


I Tanks per Foot of Depths No. 3, The Capacity in 
! Gallons of Hemispherical Vessels; No. 

I Physical Properties of Sulphuric Acid, ^ler 
I sheets are in active preparation, and will be issued 
' at short intervals. The Hon. Secretary ofe tho 
: Group will welcome any suggestions from members 
I of tho Society as to suitable subjects for data sheets, 

1 or offers to supply material for their preparation. 

' Proceediiujs . — It is expected that the first volume 

of tho Group’s Proeeedings, containing tho papers 
' read at the first two conferences, will be published 
by the end of this month. To secure earlier pub- 
lication of papers in the future, the Committee has 
decided that, starting with the Birmingham Con- 
' ference, the jiroeeidiugs at each conference shall 
bo puhlislud separately; tho numbers so issued 
can tlicn suhsequontly ho hound together to form 
tho annual voluni(>. 

ir/a/rr Pon/rrftu'f. — A rrangomonts are being 
ina<h' to hold a confen'Mcc' on ‘‘Plant for the Utilisa- 
lion of Waste Pro<lm U ” in Novoniher or December 
next; a further aiiriuunceinent will he made shortly. 


MEETINGS OF OTHER SOCIETIES. 


[ ItOVAL SOCIETY OF ARTS. 

A paper on “ Tlio Commercial Application of 
: Electrical Osmosis,” by Mr. J. 8. Highfield, Dr. 

I W. R. Ormandy and ^Ir. D. Northall-Laurie was 
! r(>ad hv tho fiVst-named at a meeting held on 
: MavvlO. 

After a brief exposition of some of tlie more impor- 
i tant fundamental phenomena of colloid chemistry, 
tho authors considercxl tho application of the prin- 
ciples involved to tho purification of clay and similar 
! materiul.H. 'file apparatus for obtaining osmosed 
' clay consists a +ank containing at the bottom 
two paddles which agitate the siisiKmsion and direct 
■ it through the perforations of the scrni-cireular 
cathode. 'I’lie aiuMle is a metal cylinder, revolving 
I at tho rate of one revolution in three minutes, at 
1 a distance of about 0 75 in. from the cathode. A 
' scraper removes the clay from the aiicKle, where 
' it forms a blanket np to 0'5 in. thick containing 
' about 25 jier cent, of water. The fresh clay sus- 
})ension is f< d into' the lower part of the tank and 
the water effluent is rcturncHl above to be mixed 
with fresli clay. A machine witli a cylinder 2 ft. 
in diameter and 5 ft. long jiroduc'^^s about 1,000 tons 
! of pure elay per annum. 4'he (onsumption of 
electricity f varie.s from 20—70 units per ton of 
machine product. 

Tho purified ami finely-divided clay obtained in 
this way lias many advantagens. Its melting point 
is rai.sed and its sintering or vitrifying tempera- 
ture reduced (by as much as 30(F C. for low-grade 
elay.s) ; the temperature-interval between vitrifica- 
tion and incipient decern position (“blowing”) is 
iiu-roased. In the manulacture of porcelain and 
oarthoiiwarc, osmosed clays yield whiter bodiee, and 
^ chi-mical [lorcchiin warii so inaclo is of tho very 
highest ijualitv, the body consisting entirely of pure 
kaolin, wliK h, owing to the Hnenc.ss of tjio particles, 

' vitrifies eoiniih'tely. 

llio ehv tro-o.srnotic filter jiress for de-watering 
ami puriiyinq riiany finely-dividt'd substances con- 
sists of a series of clnimhers which are closed on 
both sides by filler < lothn held in position by perfo- 
rated or grooved iiietal, carbon or other conducting 
plates, one forming an anode and one a cathode. 
An electrical pre^-suro of from 20 to 100 volte, 

; depending on the substance to he filtered, is estab- 
/li.shed betwcHm the plates, and tho water is forced 
towards tlie cathcKle. With this apparatus 
I materials fine enough to choke an ordinary press 
I c.in bo filtered 
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On May 31, Mr. A. HQward, Imperial Economic 
Botapiet to the Government of India, road a paper 
on w The Improvement of Crop JProduction in 
India,” 

Tho speaker pointed out that agriculture is, and 
must long remain, India’s greatest industry, and 
that croi)8 were more important than live stock. 
After the Indian Agricultural Department was 
founded in 1904, it was discovered that improved 
crop pixxluction could be obtained by improving 
the existing varieties and working out a practicable 
method of seed distribution, also by studving the 
factors that influence plant growth. The work 
done on the improvement of varieties has led to 
much new knowledge in regard to the inheritance 
of characters and also to subjects of immediate 
importamje. New varieties of wheat which add 
more than £1 per acre to the profits of the cultiva- 
tors now cover almost a million acres, and similar 
results liave been obtained in the case of rice, 
jute and tobacco. Most attention has been paid 
to cotton, and the distrihution of new varieties 
has already affected large areas umler this crop. 

fn connexion with the factors influencing plant 
growth, Mr. Howard dealt at leiigtli with soil 
aeration, including tln^ develo[)merit of waste lands 
luid drainage, with irrigation and soil teni[)erature ; 
in conclusion he cni[)hasi,s('d the value of a know- 
ledge of science, of cultivation and of trade, as 
the essential qualification of those w'ho are to take 
in hand the development of economic botany in 
India. Future, indix'd all f)ast, advance^ lies 
with the individual and not with systems of organ- 
isation. 


THF TtOYAL SOCIETY. 

At an ordinary meeting, ludd on May 20, ]»rof 
J. Norman (’ollie contribnU'd “Some Notes on ' 
Kryfiton and Xeium,” which included the measure- j 
nients of a considerable nunih§r of new six^ctro- i 
scopic liries at the red end of the Fpectruni. A > 
curious ohservafion was made in regar.l to xenon, i 
When a strong current from an indm tion^coil is i 
])assed thr<>u;^h it, miieh splashing of electrodes i 
occurs, and the xenon disappeai's as a gas. What ! 
becomes of it is not clear, as it is not oi»scrvcd to he ' 
lilK*rated either by strongly heating the metallic ' 
splash or by (li.s.^(dving tlie latter in suitable ' 
solvi'llt. • ! 


SOCIETY OK PUIUJC ANALYSTS. 

Tlio mwtitiK of tho sewiov wos lioId ■ 

at iOirlijigton Hou.s<>, W,, on .June 2 Mr A 
Smetham presiding. . 

1 Estimation of Nitro- 

glycerin, Mr. 11. Droop Richmond dii-icnssed the : 
hydrolysis of this (ompoiind and described two I 
methods of estimating it, one gasometric and the 
other alkalimetrie, both of wbi<h were stated to ' 
give satisfactory ri'suIUs, 

contributed a paper entitled : 

A ^fndy of the Determination of Potassium as • 
the Percinorate.” This method, ho stated, gayo | 
higJily accurate results wlicii iiroperly carried out ! 
the average error not <‘xceeding on nure ' 

potassium salts and , in the pre.sence of much 
sodium. Attention was directed to the m^d for the ^ 
wash fluid lo contain i ot leas tnan 97% of alcoJiol , 
after adding 0-2% of perchloric acid. Exact details I 
lor carrying out the determination were given the ' 
necessity for the removal of sulphates was ernpha- : 

of quartz dishes recom- 
mended. The autlior has found that the presence 
of iron, magnesium, calcium, and barium does not. 
interfere with the determination, although when 
the last-named is present, traces of barium sulphate 
are detected during evaporation. 


INSTITUTION OF GAS ENGINEERg. 

ig fifty-seventh annual meeting was held in 

London on Juno 1, 2 and 3. The president. Sir 
Dugald Clerk, in his kiaiigural address, sketched 
bnorly the present position and future iKissibilitiea 
of the gas industry. Stati*siTicn, lie remarked, who 
fail to undemtand the magnityde and clficiency of 
the services rendered to the public by the gas 
industry, ajipcar to have formed very ‘ erroneous 
K eas ot Its iuture; developments m ore “um,ucRtion- 
^ ably impending. Renewing the tliermal <‘Hicicneies 
, of various gas-making processes, the following were 
I given as the l>cst percentage elliciencies of the 
I several proei'sses employed at tki? prcsmit time: (1) 

! coal gas prodiicdtl by destructive distillation, 62*5 
[ per cent. ; (2) coal gas mixed with water gas made 
I from coke in a separate producer, 67 iier cent.; (3) 
j coal gas priMliiced in vertical retorts, coinhiiicMl with 
I steaming, 62-] per cent. A tluu mal (dfii iency of 70 
j per cent, may bo expected from the process 
j of complete gasification of coal, and such a jirociiss 
I m;iy Ik* dwirable in certain circumstances dctcr- 
! mined by the sale prices of coke and residuals, 
j Suction prodiKers consuming anthracilo show a 
I inaxiiniini thermal efficiency of 90 per cent., and 
! those eonsuming coke about SO per cent. 

I Third and Eourth R ('ports of the Research 

j Siih-C’oinmiticH* of the Gas Investigation Committee 
! were suhinittod to the meeting. The tliird ro]>ort is 
i concerned mainly with the elfoct upon tlie efliciency 
I for lighting and heating purposes of the dilution of 
I coal gas with nitrogen, carbon dioxid<% and air, 
j respectively. Ecpial jxsrc'entages of these gases 
I added to atraiglit coal gas exert very different 
effects uix>n the thermal efficiency in use. The 
illuminating ami thermal efficiency aitainalilc with 
the incandescence mantle burner is not reduced by 
the admixture of as much as 20 or 30 per cent, of 
air, if heat units are supplied to the burner at 
eijuivalcnt rates. Carlwn dioxide and nitrogen, 
contradistim tion t-o air, are true inerts, and the 
effect upon the thermal efficiency of coal gas in use 
is more proiiounced in the case of carbon dioxide 
than in the case of nitrogen. The offecte of the 
presence of inerts in the gas upon the radiant effi- 
ciency of gas-fires are rclativelv small, at least for 
dilutions down to 350 D.Th.U. per cb. ft. The 
fourth rejiort gives a e[?tailed account of the first 
stage of an investigation carried out at Uddingstons 
into the comparative economies of production ‘fromi 
the thermal and chemical standpoints of different 
grades -of gas. A full setting of eight vertical 
retorts was cnqiloycd in caoli test, and the results 
showed that the (niaritity and (Hiality of gas made 
are dependent both nymn the quantity of steam used 
per ton ol coal and upon the temperature of the 
charge. Emjiloyiiig sU'arn to the extent of 49'9 
per cent, of the coal gasified, the yield of gas was 
21,H49 cb. it. of gas of calorific value 410 B.Th U 

of gas of 544.* 

B.Ili.U. gross without .steaming. The action of ' 
steam is not merc'ly to produce water gas, but also 
to increase the proportion of unsaturated hydro- 
carlMins and metliane in the gas. 

The Refractory Materials Researcli Committee 
presented a report on tlie casting of gas retorts, 
by Dr. J. M. Mellor and Mr. W. Emery. For pur- 
poscH ol casting, a mixture of sodium carbonate and 
silicai^' with some water is recommended for adding 
to the slip (prepared from any fireclay and grog) 
m order to produce a siiUKithly-flowiiig mixture. 
Ihe average proportion of sodiimi suits reciuircd i.s 
about 3 per cent, of tlie dry wc'ight of clay and grog. 
The largost pieces made during the investigation 
Avere gas retorts of q -section, wliich, after firing, 
Avero 2 it. 4 in. x 2 ft. 5 in. long and 3 in. thick 
tliroughoiit. Such a retort Aveiglis nhoiit 8 cwt., 
and the time occupied in casting is 10 — 15 min.- 
the core is removed in about 24 hours and the mould 
after a further 24 hours. Other sections of the 
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report»relate to some comparative tests of machine- 
made and hand-made silica bricks, and the specific 
heats of refractory materials at^high temj>eratiirce. 

The Report of the Life of <Jas Meters Joint Com- 
mittee dealt with the internal corrosion of mains, 
services, and meters. It amplifies the interim 
report pretsented lasWyear and in the main confirms 
the conclusions then loached. , Cyanogen compounds 
are responsible for the corrosion troubles to a very 
large extent. Experiments upon lead-coatod iron, 
aluminium and a special alloy have yielded promis- 
ing results as regards the imssibility of preventing 
corrosion. A simple process for the elimination of 
hydrot^yanic acid fiom coal and gas, suitable for 
adoption by small undertakings, is eminently 
desirable. 

A pai)er on “ Oxygen in Gas Production ” was 
present’d by Mr. 11. J. Hodsman and Prof. J. W. 
Cobb. The autliors have examined theoretically 
the possibility of increasing the thermal efficiency 
of tho carbonisation jirocess by generating the heat 
for earlionisation w iUiiii the charge by the use of 
a regulated siifiply of oxygon. The efficiency of tho 
projected piocOaSs is t)lT per cent. eni})loying a 
systorn of carbonisation with steaming, and 90T per 
(>ent. with cornpleto gasification of the charge. The 
commercial feasibility of the pro])osal hinges, in 
the first place, upon the cost of oxygen, which, it Is 
hoped, will Ix'conie cluiaper owing to extended use. 
With oxygen at lOd. jier 1000 cm. ft., the cost of 
completely gasifying 1 ton of coal would ho lOs. 4d., 
whilst for carbonisation of 1 ton tho cost of oxygen 
would be about Is. Hd. The cost of plant would be 
considerably reduced, and the carbonising proces.s 
sfieedcHl up, thus reducing fixed as well as 
running costs of gas-making. The provision of a 
cheap supply of oxygen is urged as one of the most 
effective ways of promoting ctlieiency and economy 
if^the utilisation of tlie coal suj)[)lies of the (xuintry. 

Mr. S. V. Dufton and Prof. C'ohb pre.sonted a 
paper on “ .^ome High TeiuperaLure Reactions of 
Benzene and Toluene.” It is estahli.shed that with 
such dilution with hydrogen as occurs in ordinary 
carbonising juaclice, benzene is stable up to S()U“ 
C., and toluene begins to undergo molecular con- 
densation at C. IVliereas liydrogen inhibits 

the decomposition of benzene by preventing its 
molecular condeiisation to diphenyl, it promote.s the 
decomjjosition of toluene by converting it into 
benzene and methane. 

Other papers <lcalt with earhouisatinn in hori- 
zontal retorts, the Heport of th.‘ Kuel Res(‘arch 
Board, and electricity supply by gas comiianies. 
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CANADA. 

Industrial Notes. — Benzol Plant at Hamilton . — The 
Steel Co., of Canada , ms erecting a benzol plant in 
connexion with its coke-oven installation at 
Hamilton, Ontario. The l)cnzol will bo produced 
either for chemical or motor fuel purposes, accord- 
ing to market demand. 

New Manufactures . — Three materials have re- 
cuntly been added to tho steadily growing list of 
chcmical.s made in Canada, tho Durham Chemical 
Co., at Durham, Ontario, having succxjssfully put 
into operation processes for tho manufacture of 
lead carlmnate (refined), lead nitrate, and hexa- 
mothylonetetramino. The Quinte Chemical Co., 
Ltd., has undertaken the manufacture of juniper 
oil and cedar oil at Desoronto, Ontario, thus estab- 
lishing a new industry in Canada. Juniper oil ia 
extracted from the l5er^ of the shrub of that name, 
which has a wide distribution in Canada. 

A New Magnesite Plant . — Tho Scottish Canadian 
Magnesito Co. has completed a now calcining plant, 
consisting of three 60 ft, kilns, at a cost of ^500,000. 
Tho works ate located at tho company’s quarry, 16 
miles from Grenville, Quebec. Formerly the mag- 
nesite was burnt at the plant of the Canada Cement 
Co., at Hull, Quebec. 

British Empire Steel Corporation . — In nn an- 
nouncement to tho Toronto Board of Trade Lieut. - 
Col. Grant Morden states that the objects of this 
new Jl)ig amalgamation of tho principal sU'cI and 
coal “companies of Canada with tho leading iron- 
masters in the United Kingdom are to develop the 
great iron and coal resources of tho Dominion and 
to supply Great Britain with materials for tho pro- 
duction of finisluxl stt'ol products. The two chief 
Canadian companies concerned are tho Nova Scotia 
Steel and Coal Cof and tho Dominion Steel Cor- 
poration. It i.s Iwdieved that tho new company will 
eventually exiend its activities into Ontario and 
lielp t(# develop the 425 million tons of iron ore 
waiting deyelopmeut in that province. The initial 
issue of sto<‘k is $207, 000, 000, and tho assets, pre- 
-^umahly made up of (‘oal reserve.s, are valiK'd at 
>' 10.‘{,000,000. The head(|Mart(‘rs of tho Corporation 
will 1)0 at Sydney, Nova Scotia. 

The Wood Distillation Industry in 1918. — Tlio 
Dominion Bureau of Statistics states that the 
(|uantity and value of tho various products of tho 
wood di.stillation industry of Canada for the year 
UMH at tln^ point of production were as follows: — 


At an ordinary scientific: mc'cting ludd on June .‘1, 
Dr. M. O. For.stc'r presiding, ifie following papers 
^*vere read and cIiscusscmI : ‘Studies in the Cam- 
phane Series. Bart XXXVIJI. The Cyanohydra- 
y.one of Camphoicpiifione ’ M. (). Forster and 
W. B, Savillo; ” Arsinic Acids deudved from Guaia- 
col and Veratroh* ” : R. G. Farghcr; ” Diphruyl- 
arsenious Cldoridc^ and Cyanide (Diplu-nylchloro- 
ar.sine and Dipheiiylcyanoarsiiir') ” : G. T. Morgan 
and 1). C. Vining; ” (irgano-denvativos of Bismuth. 
Part III. The Preparation of Derivatives of Quin- 
quevalent Bismuth”; F. Challenger and A. E. 
Goddard; “The fnflueree of Nitro-groiips on tho 
Mobility of SiiKstituents in the Benzene Nucleus. 
Part JJ The Dinitmtoluenes ” : J, Kenner and 
M. Parkin; “ Dcconqxisition of Nitric Esters”: 
R. C. P'armer. 

An extraordinary general meeting has l>een con- 
voked for June 24, at 5 p.rn., to consider resolu- 
tions passed by the Council recommending an 
increase in the annual subscription from £2 to £3, 
as from January 1, 1921, and certain alterations to 
the entrance and life-composition foes. 


Cl;i33e8 of Products. 

Wood nfeoho!, refined 
W(x>d alcohol, crude 
Acotutc of 11 mo . . 
Acetic ucld 
Acetuto of .Sod.v . . 
Acetono 
Fornwildohydo 
• Kfhuio oils 
A'-ctIc anhydride 
Methyl acoUito 
Ch.arcoal 

All other misccll.iiicon; 


Quantity. 

.. r-tIIs. 1.070.028 
. . vails. 875,021 

.. ll>. 2.'i.998.i:t9 

. . .. 1.772.22S 

. . ,. 29r)..572 

. . .. a.'i.'is.Hio 

1.151,902 
. . .. 792.804 

44.981 

.. .. 192.121 

. . hiishels 0.472,925 
products 


Selling Vnliio, 

I 

V)3 1,356 
981,535 
1,017.406 
170.173 
61,389 
909.570 
159.263 
211,440 
00.516 
29.350 
1.57,5,701 
537.400 


Total value of production 


$7,235,217 


Exclusive of charcoal and miscellaneous products, 
the value of the chemicals producixl was ^5, 122, 066. 
Tho sum of $398,905 was expended on machinery 
repairs and on plant made by employees. The totfU 
co.st of materials delivered at tho various works 
during the year was $3,319,731, of which |1, 321, 893 
•reprcfientod harti woods (128,097 cords), and 
$1,991,198 the cost value at works of materials 
I used in the industry; items under this heading 
j included : — acetate of lime, for further manufac- 
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ture, 9316 long tons; sulphuric acid, 469 tons; s^ 
ash. 140 tons; caustic soda, 83 tons; lime, 140,420 
busnels; and crude wood alcohol for further manu- 
facture, 1,081,837 galls. 

Iii» the your under review there were thirteen 
plants in operation, eight of which were located in 
Ontario and five in Quebec, with one refinery in 
each Province. The total capital invested was 
$3,612,673, divided between these two Provinces 
in the approximate ratio of 2!l. The industry has 
been stimulated by war needs, but even prior to 
1914 there was a considerable export business, 
mainly to Great Britain and Australasia. — (U.S. 
Com. jRejj., Apr. 30, 1920.) 

FRANCE. 

Industrial Notes. — Coni . — The recent unsuccessful 
strike has left its mark on the cliief induatriefl of 
the country ; in uarticular, the development of the 
metallurgical industry, for the pixxJucts of which 
an enormous demand exists, has been retard^ by 
the now shortage of coal duo to the dislocation of 
transport. The price of Britisilj coal is considered 
prohibitive at 600 fr. a ton, while American coal 
can be deliveied at Havre for 420 fr. The tendency 
i.s to look to the United States rather than to Great 
Britain for future supplies. During the first fort- 
night of May, 60,l)(Xl tons of American and only 
10,000 tons of British coal arrived at Havre. 

The Chemical Market . — High prices for diemical 
prmliicts still prevail, exc-ept in tlie case of 
chloraU'S, of which there is a surplus production, 
and rubber, for the neglect of which no exact 
rea.son (uin l>o assigned. The rriarkob for chief ates 
would improve if they were used as substitutes for 
chrnmalvs and bichromates, which are scarce and 
at prohibitive prices, and for permanganates, the 
manufacture of which has eeasod owing to lack of 
ra^v* material. A great shortage also exists in 
sodium and potassium salts, *an(l even caustic 
alkalis are larking; importation from Kngland and 
America i.^; ixMiflrn'd dillicult by the fact that the 
demand in Ukso countries also exc^eeds supyly. 

»S'uf/fir.- 'rhe right of froo im[)ortation of sugar 
into France was restored to foreign producers on 
Juno 6, 1919, but the jindiibition of tiie export of 
home and (olonial sugar was niaintnimxl in ord(?r 
to pi-ovide for liousohold rorpiirements. As the 
food con. roller of tlio late Ministry announced that 
this enih.' r ro would l)e raised btAore September 30 
next, tran«aetions were enWred into between sugar 
maiiufaeturors and wbob'salo merchants. Great, 
therefore, is the di.sooni<'nt of the latter at the 
recent intimation that the new MinisVry would 
maintain the embargo on the entire homo and 
colonial [irodiiction of tlio next season. 

BRITISH INDLV. 

Indian Turpentine and Rosin. — During the last few 
years there has boon a great development in the 
eolloction and distillation of pine rosin in the 
Himalayas. It is estimated that there is available 
an area o^ 400, (K)0 acres of rinus lonyifolia in the 
government forests of British India, and about as 
much again in native states. There is a .small tur- 
pentine factory at Bowali in the United Provinces, 
and a more up-to-<lato one at Jallo, near Lahore, 
in the Punjaub, Both these belong to the goverii- 
meiit.H of the province's, and are the only factories 
of the kind working at present in India, but the 
United Provinces Governnumt is erecting a larger 
one near Bareilly on the same plan as that at Jallo, 
In the year ending June, 1918, the Forest Depart- 
ments of the two provinces mentioned worked some 
million blazes over an area of 92,500 acres, and 
produced 141,400 gallons of turpentine and 68,500 
maunds of rosin. It was still necessary to import 
some of each of these products to satisfy the Inaiaii 
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j demand, but it is expected that India will soon 
1 be l^elf-supporting in this respect. Absence of 
^ roads in the mountain areas impedes the develop- 
ment of this and other forest industries. 

The 1919-20 Sugar and Cotton Crops. — The final 

memorandum of the Department of Statistics on the 
sugar-cane crop estimates the tbtal ar<'a at 2,667,000 
acres, or 7 per centf loss than in 1918-19. The 
total yield of raw sugar U/nr) is estimated at 
3.001,000 tons, which is 27 per cent, above that of 
the previous year. 

I’ho area under cotton is 23,063,000 acres (about 
10 per cent, above the revised total for 1918-19), 
and the estimated yield is 5,84o,000 bales of 400 lb. 
each, or 47 per cent, more than in the preceding 
year.— (H..8. Com. Hep., Apr. 20, 1920.) 

UNITED STATES. 

New Method ol Treating Raw Cane Juices.— By 

treating raw cane juices with, zinc hydrosulphite, 
after treatment with sulphurous acid but before 
treatmv'ut with lime, it is claimed that their vis- 
cosity is much diminished, thereby rendering filtra- 
tion more rapid, evaporation more economical, and 
crystallisation more completo- 
! Inflammability of Aluminium Powder. — Investiga- 
j tions of explosions in mills producing powder^ 

I aluminium for paints have shown that this 
I material when suspended in the air may bo ignited 
I by electric sparks and give rise to violent ex- 
plosions. 

Cellulose Nitrate as Aeroplane Dope. — It has been 
found that 6 — B per cent, of ammonium phosphate 
or ammonium magnesium phosphate added to cellu- 
lose nitrate renders it fire resistant and able to com- 
pete with eolluloso acetate as an aeroplane doiie. 
When ignito<l the ammonia evolved extinguishes tlje 
; flame. 

Use of Aluminium Leaf a.s a Water-proofing Material. 

I — The Fores: s Products Laboratory reports succesa 
in the use of aluminium leaf, applied with sizK) or 
i lacquer, as a water-proofing material for wood. The 
i leaf can bo applied quic kly at a reasonable cost, and 
' the resulting i;oating has been found twenty-five 
; times more efTertive than any otlier for water- 
j proofing such objects as aeroplane propellers. 

Determination of Carbon in Steel. — A nndhod of de- 
■ termining carbon in steel has been announced which 
; depends upon the change of electrical conductivity 
' produced in a stnnd:ird baryta solution when the 
: carbon dioxkb; from the combustion of the steel ia 
passed into it. An accuracy of 001 per ceni. is 
^ claimed. 

! American Potash in 1918.— The chief sources of 
' potash are natural brines (which yielded 73 per cent. 

I of the output), al unite, dust from cement mills and 
I blast furna<M^, silicate rocks, kelp, distillery wasLo‘‘- 
I ami other organic matter (c/. J., 1919, 248 a). Tho 
; production of potash-bearing material in 1918 was 
; 207,086 short tons (126.961 in 1917), with an average 
^ content of 26'4 per cent. Kj). This was tho output 
* of 128 firms and represents about 22 per cent, of tho 
i normal consumption in the country, which is ap- 
! proximatc'ly 260,000 tons of potiush yearly. About 
j 68 p(‘r cent, of tho 1918 output consisted of crude 
I mixed*saItH, with 20 — 28 per cent, of KjO, and wm- 
j posed mainly of carhonates and sulphates of sodium 
and potassium ; about 24 per cent, was chloride (60 — 

90 per cent.), and 6 per cent, sulphate (35 — 51 per 
cent. K,0). Tho domestic output of refined potas- 
sium salts was 53,661,676 lb., produced by 47 firms. 

Imports of potash materials in 1913, 1917, and 
1918 were 1,092,588, 25,287, and 24,419 short tons 
' respectively; before the war they consisted mainly 
of kninite and manure salts, but these were not im- 
ported at all in 1918. In that year tho impor^ 
potash was furnished by Russia (20*9%), India 
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19'07o) 4 Japan (12'4%), Italy (12-2%), Spain (11*4%), 
the remainder being supplied hy fifteen countrici. — 
{U.S. Geol, Surv., Mar. 31, 1920-.) 

SOUTH AFRICA. 

Mineral Wealth of the S.W. African Protectorate. — • 

Besides diamonds and copper (cf. J., 1919, 107 ii), 
base minerals occur in large ^|uantity in tlie Pro- 
tectorate, althougli they have not yet been exploited 
great extent. Coal is found and is said to 
be worth exploitation, and Iarg <3 iron-ore deposits 
containing GO per cent, iroii have iK'en located in 
the central region of the Kaokoveld. There arc cx- 
toiisiyo deposits of Volf rain, of \V(>iich 34 claims, 
covering 6048 acres, were in <'xislence in 1014. Cold 
deposits in the Ka()kov('ld and galena deposits at 
Arais are said to h(‘ such as to justify further in- 
vestigation. The value of the output of tin was 
£34,500 in 1913, and that of lead £11,400 in 1912.— 
(BvU. Drpf. Trade and Com., Canada, May 3, 1920.) 

Oil-Seed Cultivation. — The sunflower is grown only 
to a limited extent in South Africa, mainly as 
poultry and cattle food, hut it is cultivated on a 
considerable and increa.sing .scale in lthod(\sia, and 
it would appear to be a suitable crop for other parts 
of the Union. Cropping tc.sts carried out in Cape 
Province in 1907 gave satisfactory results, in muj 
ease a yield of 3350 lb. per acre being recoixhsl ; 
and recent ('xperiments in Rhodesia, in which 
yields varying from 581 to 1304 lb. were obtained, 
showed that sunflowers will occuf)y an important 
place in the agricultural economy of that country 
vyhen the initial difficulties attending th(3 introduc- 
tion of a new crop have been overcome. 

Cultural tests of Madia saitva, which yields madia 
oil, were made at Kerstenbosch in 1914 and at 
Salisbury in 1915 IG, with re.M’lts that were suffi- 
ciently encouraging to warranu a more extensive 
tfial. If satisfactory results an; obtained it is 
hoped to establish the plant on waste land with a 
view to supplying the local soap factories with oil. 
{S. African J. Jnd., Mar., 1920.) 

AITSTPALIA. 

Projected New Steel Works in Queensland. — It is re- 
ported that 11 new .steel u orks will Ix' e.stablishcd at 
Bowen, a seaport 725 mih's north of Brisbane, at 
an e.stiniatcd (x)st of l‘3,()0f),0()0. The equipment 
will 1x3 of the most modern type, and the capacity (jf 
the initial |)lant will be considcuablc; an output of 
350 tons of pig iron and from SUO t-o 1000 toms of 
rails per day is liO{)cd for.— (Pd. of Trade J., Aijril 
29, 1920.) 

Alkali Manufacture.- 'I hc possibility of developing 
the alkali industiy in Australia is at present i('- 
ceiyiiig attention. Dr. W. G. AVooInough, late- 
professor of geology in tlu' Wi'st Australian Tnivei- 
^«ity, ha.s joined tlie teehni(al statf of Messrs. 
Brunner, Mond and CV)., and is now visiting Aus- 
tralia to investigate the ditferent sources from 
which alkali (‘ould bo man u fact lin'd. He is con 
ducting a series of tests on tlx* water of Lake 
Preston (situat’d in tlu' south-west portion of 
Western Australia), which contains about 5()()() 
grains of so<lium chloride [)cr gallon and is favour- 
ably situated as regards coal, fresh wat<‘r supplie,s, 
and lime deposits. • 

The Flax Industry. — Considerable oxjiansion is re- 
ported in the areas devoted to llax growing. Before 
the war the acreage under this crop wa,s 31)0—409, 
this year it is about 22CK), and there are prospects of 
increased cultivation in Tasmania, New South 
Wales, and Queensland. At present most of the 
flax is grown in Victoria. The guarantee of the 
British Government to purchase Australian grown 
flax at a price remunerative to growers has greatly 
stimulated production. Recently the Minister of 
Customs has been in consultation with the Common- 


w'ealth Flax Committee as to the amount of tho 
I guarantee to growers for the ensuing three years, 
y and tho Committee indicates that a dividend or 
j about £l 10s. per ton will bo payable to growers over 
I the guaranteed amount of £6 per ton already .paid 
I on the 1918 crop. The fibre from the flax crop was 
i originally sold to the Imperial Government at £170 
i per ton, hut in view of the increased prices ruling 
i for tho fibre, and the British Government’s desire 
to relax control of tho flax industry, the contract 
, was cancelled, and Australian fibre is now being 
: placed on the oiien market. There is every indica- 
tion that prices will bo obtained substantially in 
; advance of the contract prices. — {Indust. Austral., 
Frb. 19, 1920.) 

JAPAN. 

Chemical and Physical Research Insfifute An 

institute for chemical and physical researches has 
Imhui founded in Japan at an estimated cost of 
5 million yen (£60Q,000), half of which has been 
guaranteed by persons engaged in industry and 
commerce in Tokyo and Yokohama, and the other 
half by similar jxwsons in other towns. The 
Govtrnment will give an annual subsidy of 
.£200,000, and tho Kmperor has made a personal 
(loiiation of £100,000. No distinction is made in 
ilu' scheme of work Ix'twcen pure and applied 
.science, and industrial problems will l>e regarded 
as of ilrst importance, — (Chim. ct Ind., Mar., 
1920.) 

The Fertiliser Industry. — II. M, Acting Vice-Consul 
at Ozaka reports that there is a tendency towards 
the (lonsolidation of tho Jai)aiH'so fertilis(!r industry 
ill order to provide protection against the possi- 
bility of more severe competition and more difficult 
conditions in the future. 4'he Ozaka Kagaku Hirvo 
and Nippon Seimi Seizo companies are said to Do 
combining under tlu* jiani<3 of the Nihon Kag.iku 
Iliryo Co., and, iq order to provide the requisite 
raw materials, a new compnny, the Teikoku Ryusan 
Hiryo Co., will bo fornu'd with a capital of 5 milliou 
ycm. ^\s sufiplios of snl})hiflc and phosphate ores 
are very .scarce, further eomhinations will inevitably 
follow. 4'hcre are thn'O large groups of fertiliser 
eompanics - tho Kuhard group, tho Furukawa 
group, and the Sumitomo Co., with an output of 
7,(K)0,000 hags, 4, 180, 000 bags, and 680,000 hags per 
annum respectivcFv.- (fid. of Trade J., Apr. 29, 
1920.) 

The Sugar Industry In Formosa. 'l‘iic present sugar 
sca.snn in Formosa has opened somewliat late owing 
to shortage of luel and transport diffieulties. 'Hio 
sugar crop suffcro<l so gri'utly from a typlioon and 
had weather that it is estimattd to amount to only 

3.800.000 piculs of centrifugals and 400,000 piculs of 
browns (picul 133'28 Ib.), as against 4,428,742 and 

500.000 picuKs r<'sp('(tively in 1918-19. The area 
under sugar cane has decrea.sed from 258,328 to 
236,269 acres, but it .st'cms probable that a larger 
acreage will bo devoted to sugar in the 1920-21 
season. That the industry is in a sound condition 
is shown by the largo number of new sugar com- 
panies established during the past year; fight com- 
panies aloiK' have capitals varying from i to 10 
million yen (yen 2s. 0i<l.), and the Fiisuiko Sugtar 
Manufacturing and Developing Co. is increasing its 
capital by 13, 700, 000 yen to 25,000,000 yen. For- 
mosan sugar I'ompanics and Japanese capitalists are 
jdso paying atO'ntion to sugar production in tho 
Dutch Mast Indies, .lava, and ('Isewhero in tho 
South Se.as. A iK'W d<‘[)arturc, dating from early 
in 1919, ha.s hcon the importation into Formo.s.a of 
Javan sugar for re-manufucture during tho slack 
v‘K‘ason.(B(/. of Trade ./., A pr. 22, 1920.) 

Tilt Japanese Sugar Trade. — An atU^rapt is being 
maflo in Japan to increase the output of the sugar 
refineries so as to capture European trade. Re- 
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oently some 400,000 cw,t. of refined sugar was 
shipped to Mediterranean ports, which was manu- 
factured mainly from cane sugar furnished by 
Javanese refineries, only a small proportion being 
doriijed from Formosa. — (Z. angew. Cfiem., Mar. 
16, 1920.) 


GENERAL. 

Raw Material for Paper Making. — The prices of the 
staple materials for paper making, (hemical wood 
pulp and mechanical pulp, show no indications of 
any halt. Gheinical pulp, which in 1913 could be 
obtained for £7 — £9 per ton now realises £60 — £65 
f.o.b. Norway, and bleached sulphite, once bought 
at £12 — ^£14, cannot bo bought under £80 — £90 per i 
ton. In the sojne way mecTianical pulp nurchased I 
ahe.'id fetched £17 — £18 f.o.b. Norway, tnough the 
coarser qualities arc obtainable at the present time 
at price.s below this figure. 

4'lic reasons for these a^iparently high values are 
not far to swk. The law of supply uiul demand i.s 
in full operation, and the selliiig prices are bound 
to be a reflection of the position. But this state- 
ment is by no means an aue<)uale explanation of the 
reasons for heavy wxsts. The u(.“tiial production 
costs for pulp are now extraordinarily high, and 
one writer in the World’s Paper Trmle Itevicw 
points out that whereas in the manufacture of 
“ kraft ” paper, quoting this as an example, the 
coal and chemicals in 1914 averaged £2 10s. per 
ton of paiH'r, the cost to-day is £28. This, together 
with the fact that lalwiir costs are now at least | 
throe times their pre-war value, show's that the 
economic law in respect of production price is 
making itself felt. • 

The result of this critical tsituation is that various 
attempts aro being made to exploit other fibres and j 
especially in the direction of extending the possi- j 
bility of utilising the fibrous materials grown j 
witlw'ii tlie British Empire. Considerable attention i 
has Ikvmi given in The Times the virtues of 
bamboo pulp, and we may anticipate a serious 
endeavour to produce paper palp from this material j 
on a largo scale. The bamboo is un<lonbte^ly an j 
excellent pa{x^r-inaking fibre, and the conditions of 1 
its growtli favour the installation of a large pulp- j 
making industry. The bamboo grow easily and | 
rapidly, Rnormons areas are available in India, i 
and under a proper sy.sUun of management there is ! 
no doiil t that Hnjiplios of a nnifonn <‘liaracter could 
bo obtai’nd in nnliinitcd ((uantiiies. ' 

“ Arsenic and Antimony Ores ” forms the suhjcxrt ! 
of the 1.5tli volume of the “ SptH'ial Kejiorts on | 
Mineral Hosources of Gn'at Britain” issued from | 
ilie G<‘ological Survey Office. Commencing with i 
an introductory eketcli conc'erniiig. the minerals ! 
containing arsenic and tlie distribution of the ores 
in Cornwall and Devon, their treatment, the corn- i 
mercial uses of ar.senie, and etatisticK of output, : 
tliero follows a detailed and autlioritative account 
of the mines, both active and idle, at tlie present ' 
time. It is intcre.sting to note that, out of a 
total output in 1917 of about 2,620 tons crude and 
refined white arsenic,” the three mincri of • 
Tineroft, East Pool and Agar and South Crofty, 
primarily worked for tin, produced about 190() 
tons. As usual, the figures for the ‘‘World’s 
Output ” ai*e quoted from an American publica- | 
tion — ” Tlie Mineral Industry ” — and it should ' 
have been possible in a 1920 publiiuition to have ; 
brought the figures to a later year than 1914. There i 
is MO production of antimony in Great Britain at ' 
the present time, although formerly small quanti- j 
ties were raised at a few small mines in Cornwall j 
and in Dumfriesshire in Scotland. j 

Extension of the Uses of Rubber Tlio Rubbe^r 

Growers’ Association offers prizes to the total value 
of £6,000 for ideas and suggestioais for extending 
the present usee, or for enoouraging new uses, of 


rubber. It is laid down that suggestions uuist be 
praotical and likely tp increase the demandfor the 
I raw material ; furliher, that they may relate to 
improvements or new pj'oce.sses which will facilitate 
or cheapen tho production of rubber goods. The 
prize.s will ber—ono of £1,000, three of £500 each, 
ion of £1(W each, and a sum not exccseding £1,600 
to bo divided among remainiiig comjjetitors who 
.send in suggestions of value, no competitor re<'eiv- 
iiig more than £100. Suggosticuis must bo reeeivt'd 
by l)o<?emlxu' 31, 1920, and all inquiries tdicerning 
the competition are to be ad dr«^.ss<‘d to the A.ssocia- 
tion (Dept. C.), at 38, Eastcheap, London, E.C. 3. 

Biochemislry al^Cainbridge UnB'ersIty. — Tho aura of 
£165,000 has been allotted by the trustees of tho 
estate of the late Sir William Dunn, banker and 
I inerehant of Paisley, for the endowment of a bio- 
chemical institute at Cambridge; buildings to be 
erected on a site provided by tho University, 
£25,000 to bo (iovoUnl to tho endowment of a pro- 
fessorship, and £10,000 for a readership. 

Tho Senate of the Tl^niver.sity has aceepted tho 
offer of £30,000 from the Di'partmeiit of Seientifio 
and Industrial Research for tho erection, ecjiiip- 
nient, ami maintenance at Cambridge of a low- 
tt'inpcraturo station for researcli in biochemistry 
and biophysics. 


The Sugar Situation and Germany. — Tlio Moure- 
meat (riographuiue publishes tlie following figures 
of production throughout tho world:-— 


1910-17 

America : 

Cano SuRar 1 1 ,2.‘l.'i.000 
JJoct Sugar . 747,000 

Europe : 

Jket Sugar . 5.000.000 


19J7-1S 1017-18 

Metric Ton.s. 

11,210.000 11.905,000 

OIM.OOO 097,900 

4.247.800 3.058.000 


1918-19 

12 , 201.000 

870.000 

.3,409,000 


10.988.000 17.220,000 16.320,000 lO.OOO.OOO 

It will 1 k‘ se<'‘n that the production for tho present 
.season is 280, 000 tons less than that of 1913-14, 
whilst the European priKluction, (‘ornpared with 
that for 1910 —8,105,000 tons — shows a decline of 
57 per cent. (SchireJz. Chcm.-Zrlt Apr. 17, 1920). 
According to figures iiublished in the Industrie 
uud llandeiszeituriij (Mar. 19, 1920), the world’s 
output of cane sugar can only l>o increa.sed to 
]3,700,0(X) tons, w'hieh w’ill still leave a deficit of 
i,500j000 toms, a.ssuming that the world demand 
remains .stationary. In addition, American pro- 
diietion during the war did not increase and seems 
unlikely to do so now. In Europt', tho only country 
that can be Iooke<l to for increased production is 
Germany which, before tlfe war, produced one- 
.seveiith of tho world’s sugar, Germany, how'evor, 
has lo.st largo l>eet-growing areas and in 1919 her 
production from 276,000 hectares (681,720 acres) 
is e.8tirnated at 711,800 metric tons of raw sugar 
(Verein der deufschen Zuckenndustrie), compared 
with 1,063,300 metric tons in 1918 and 2,718,000 
tons in 1913-14, but wdien conditions are again 
normal it is calculated that Germany will be able 
to produce not less than 2,330,000 ton.s of sugar 
annu.diy. Tho immediate prospects of the German 
sijg:ir-heet industry, discussed iu the Z. arujeir. 
Phcinie for April 13, 1920, ari' the suhieet of very 
div<‘rgiug opinions. It is h(‘Id to be certain 
that tho price of beet-sugar, already raistd by 
1.50 uTk. per cwt. (at Magdeburg), will again 
bo increascHl, .and it is also considered probablo 
that tho sugar factories and farmers will havo 
to face an additional 150 — 190 mk. per c\yt. 
for boot. Labour conditions liave improverl, Chile 
saltpetre has Ikm?!! available in considerable quanti- 
ties, and ill consequence of the expected rise in tho 
price of sugar (cf.s.), it is anticipat'd that the area 
under sugar-beet will be increased by 16 per cent. 
Tho recent political troubles had an adver«^ effect 
on th© industry, but they did not affect cultivation. 
The weather has been very favourable, and, given 
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a continuance, an early and improved harvest is i 
to be expected. England’s •dependence on bane | 
sugar supplies can only be broken by increased ( 
cultivation of boet-sugar in sugar-beet growing 
countries. 


The World’s Linseed. — According to reports issued 
by the United States Department of Agriculture, 
the total production of linsec<l in that country for 
the period 1917-19 did not exceed 10,000,000 
bushels from an acreage of 1,800,000, ».e., only 
about 6 bushels per acre. This low yield wiis the 
result of a severe drought experienced in the chief 
producing states — Minnesota, N. Dakota, iS. 
Dakota, and Monttfna. The otrajjal yield figures, 
however, are said to bo considerably lower than 
those calculated from market reports. The De- 
partment strongly recommends tliat a larger 
acreage should bo planted to linseed, as although 
the European markets may not he able U) absorb 
more, the doinc.stic market in the United States 
could take the production from at least 2,700,000 
acres of average yield. Even this incre.-isod acreage 
would bo le.ss than the area planted in 1010 
(2,900,000 acres) and 1912 (2,850,000 acres). Notr 
withstanding the decline in the English markers, 
it is stated that the demand for linseed oil, at least 
in America, is unprccedenU'd and likely to increase, 
especially for paint and varnish manufacture. It 
is officially cstimati.'d that tlie Argentine crop now 
coming in w ill be Ul million bushels, but this is con- 
sidered too low. Up to March 31, 8’5 million bushels 
of the current Argentine crop had been sent to the 
United States. The approximate acreage in tlie 
Argentine is 3,500,000, and it is calculated that 
5 million bushels of the present crop will l)e retained 
for crushing and for see<ling the next crop. The 
e.stimate^ yield of linseed in (''anada for 1919 was 
170,000 tons; for India, 1918-U) 2;K),000 tons; also 
stmo may l>e expected from Hus^^ia. and small 
amounts from China, Uruguay, and Tunis. The 
total world production is put at 1-5 million tons, 
but thi.s i.s probably a low estimate, for one report 
estimates the surplus available for export at the 
same figure. 

The Gutta-Percha Industry.- Cutta-pereha is a 
jungle j^roduct, cliiclly supjdied bv Borneo, tliougli 
smaller amounts come from Sumatra and the 
Federated Malay Stales. So far, attempts to culti- 
vate the gutta-percha tree have Ikhui unsuccessful, 
save in one district in Sarawak, where a plantation 
been in existence about 30 years and is only 
just l)eginning to yield su[)plies in marketahle 
quantities, as it lakes 20 years for the tree to come 
into reasonable Ixairing. During 1918, 1409 tons 
of gutta-percha, valued at 1)293,758, wa*> imported 
into Singapore, incImlingT372 tons from the Dutch 
I.ast Indies and 91 tons from IJriti.sh North Born<M> 
Sarawak and the Federated Malay States. Tlx 
^.■export ol gutta-percha fiom Singajiore in 1918 was 
^40 ton.s, of wliich 1590 tons went to the United 
Kingdom and 1230 to;is to the United States, 
Owing to reports of new ( able projeete and the 
upward tendency of the price ot tlie product, which 
has increased by 80^-100 per cent., it is expected . 
that production will be stimulated.- (IJ.S Com 
Bep., Mar. 20, 1920.) 

^ Hubber in Ifalnan, China. — Tlie nibl>er industry 
in the island of Hainan, China, has every prosjii'ct 
of success, as it irt now certain that nihlier can he 
grown there on a commercial scale. Conseriuently, 
rubber plantations are being extended all over the 
iaJand, and it is p7X)babIe that they will sikhi furni.sh 
an important part of the exporte of South China. 
At present, owing to tlie cost of transport and tlie 
nigh value of silver, the coat of production is 
almoBt equal to the selling price in Singapore, but 
with iznprov^ transport and return to normal con- 
ditions the industiy shonld be very profitable 

iU.8. Com. Bep., Feb. 18 , 1920 .) 


Mercury Production in .Tiucany and Idria. — The 

Italian quicksilver industry is centred in the Monte 
Amiata district of Tuscany, and the output from 
this region represents approximately the national 
production. 'I'lie deposits of cinnabar extendjover 
400 sq. km., and are workable down to about 200 
niefcre.s; their life is estimated at several centuries. 
At the present time, owing to the high cost of fuel 
and labour, production is restricted to the richest 
portions; eight mines aro being worked and 900 
cmployet's are engaged. With regard to extraction, 
the old typo of retort oven has been discarded as 
it was uneconomical and dangerous to tho health 
of tho workers. Two types of oven are now used, 
simple tank ovens for the treatment of largo frag- 
ments of ore, and special drop or rotating ovens 
for tho smaller fragments. Tho production involves 
the consumption of largo quantities of wood for use 
as fuel and mine props, and of charcoal for burn- 
ing and mixing with tho ore before distilling. As 
the call on timber has seriously depleted tho scanty 
forest resources of •the surrounding country, it is 
proposed to use electric ovens for ore reduction, 
water power from tho Apennines being available. 
The jiresent furnaces treat 14 — 15 tons of ore per 
day and consume 220 lb, of wood fuel per ton of 
mineral in /24 hours. In addition, some wood is 
use<l h)r drying the ore prior to distillation. The 
cost of treatment before tho war was estimated at 
1 lire per ton. 4'lie production (in tons) for tho 
period 1915 — 1918 was: 1915, ore 110,612, metal 
985; 1916. ore 132,524, metal 1093; 1917, ore 
113,782, metal 1071; 1918, ore 113,782, metal 1038. 
During the war the Italian (Government took over 
llie entire prodnclion of mercury at 12 lire per kg., 
and lixed the selling priee at 25 lire per kg. It has 
recently hemi proposed to form a eombination of the 
inlerests eoneerned in the Morilo Amiata, tho 
Idrian and the chief Spanish min(>s, which, with tho 
hacking of the three great Italian bank.s, would 
control tho world’s .supply. Tho Italian industry was 
lornierly linaneed by (jeririaii hankers, but during 
tlie war (‘oiitrol passed to iSwiss tinanciers; at the 
pri'S(‘nt tim<‘ it is entirely in Italian hands. 

The outimt from Idria (Austria) was 600 tons in 
1914, and prohahly tl.e .same in 1918, but no figures 
are availahit* from Au.strian sour('os. It is reported 
that 1200 workers are now employed, that stocks 
an' accuumlating, and that the selling price is 
ratluT le.‘'S than 25 lire per kg. — (IJ.S. Com Bep 
20, lf>20.) 

Italian Chemical Industry During the War. — Prior 
to the war Italy largely depentlecl on Germany for 
many chemical products, as the home industry was 
then hut s^lightlv developed. On Incoming a belli- 
gerent, the (h'lnand for explosives, and conscs 
qiU'ntlv tor nitric acid, increased enormously, with 
the residi that Italy’s production rose from 12,531 
metric, toils of nitric acid in 1914 to 85,800 tons in 
1916, .ahniit 50, 000 tons of which wa.s consumed 
directly m the rnanufactun^ of explosives. As the 
I)re-war import of nitric acid was only about 600 
tons a Vi'ar, the home production will now Ix) 

^ amply sufficient. Tin* output of sulphuric acid also 
nicrcasod from 678,390 tons in 1914 to ^3,5, 440 tons 
in 1918, hut as this was mainly required for the 
manufacture of explosives, tho 'chemical fertiliser 
industry, already hampered by decreased imports 
of |)hosph.'itt H, suffered sevf'reiy. With regard to 
organic acids, tho j>rodurtion of citri»; acid — 900 
tons in 191 1- had approximately doubled by 1918, 
whilst tim output ol tartaric acid decreased from 
IW tons in Bill to 1368 tons in 1918, possibly 
owing to the accumulation of stocks. Similarly, 
the production of citrate of lime rose from 6687 
^ tons in 1913 14 to 9087 ton.s in 1917-18, while tho 
production of cream of tartar in 1918 was only half 
tho output capacity. The production of tanning 
extracts ro.se from a pre-war figure of 9800 tons a 
year to 23,400 tons, with a capacity of 32,400 tons. 
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Progress has also been made in the production of 
ammonia compounds and coal-tar products, tnougn 
the artificial dyestuffs industry has hardly deve- 
loped at ail and supplies still have to be imported. 
In the case of alkalis, Italy can now supply all the 
caustic soda required, as large new plants have 
been erected. Only small amounts of acetone and 
calcium acetate are produced, practically the entire 
requirements being furnished by the United States, i 
The production of rosin and turpentine is made- | 
quate, as is that of cellulose, and recHnirso is mid 
to importation, but the wood pulp industry de- 
veloped rapidly during the war, the output rising 
from 1200 tons in 1914 to 7800 tons in 1918. Owing 
to the shortage of raw material, many of the 
glycerin plants were unable to operate, with the 
result that imports of glycerin reached 6827 tons 
in 1918. The domestic production of oleic acid, 
stearic acid, glue and gelatin also decreased, as did 
that of dextrin, due, in this case, to the small 
imports of sngo. Although one of the chief pro- 
ducers of olive oil, Italy is a* large importer of 
other vegetable oils; the existing oil-soed plants 
have a capactiy of about 3600 tons a month, and, 
as the shortage of olive oil is acute, a considerably 
increased production of seed oils may he expected. 
In 1913, 519 tons of castor oil was eTyiorted, but 
owing to aviation requirements, 2225 tons was im- 
ported in 1913. Sufficient copper sulphate is now 
produced to satisfy home requirements, and instead 
of an import of' 21,905 tons, as in 1914, small 
amoinUs can be exportc'd. (C/. J., 1919, 

359 It; 1920, 120 r.)—U.S. Com., liep., il/ar. 8, 1J20.) 


PERSONALIA. 


Sir William Pope h/is been eloped an associate of 
the section for the matlK'rintieal and pliysicul 
sciences of the Academic Royalo do Belgique. 

Dr F Cl. Cottrell has been presented with the 
Willard Gibhs medal by the Chicago Section of the 
American Chcmi( al Society. 

It is annonncod that Sir John Cadman will retiro 
from the professorship of mining#it the University 
of Binnii Juiin at tlic end of the current session. 

Tho hoiMM-ary degree of D.Sc. of LiverpotJ 
TJiiiversity has" been c^oiiferred on Prof. F. G. 
Donnan, [)rofossor of chemistry in University 
College, London. 

Dr. R. S. Morrell, recently chairman of the 
Birmingham and Midland Section, has Ix’en elected 
jiresident of the Oil and Colour Chemi.sts’ As^cxia- 
tiou, in succa-ision to Dr. F. Mollwa Perkin. 

The list of lioiiours conferred on the occasion of 
the King’s Birthday includes: — Privy Councillor- 
.ship: Tho Hon. F. S. Malan. Mini.ster of Agri- 
culture, Mines, Industries, and tMucation, Union 
of S. Africa. Baronetcy: Mr. Milton S. Sharp, 
cliairman -of the Bradford Dyers’ Association. 
Kniqhthooih : Mr. W. B. M. Bird, founder of tho 
Salters’ Institute of Industrial CJieinistry ; Dr. J. C. 
Garruthers principal of the University of the Capo 
of Good Hope. Imperial Service, Order: Mr. C. 
Proctor, superintending analyst, Department of 
the Government Chemist. 


The Late Dr. Messel, — Willi reference to the 
obituary notico which appeared in tho issue for 
May 15, p. 160 r, wo are informed by a relative 
of tho late Dr. Me.ssel that ho was not a student of 
tho University at Zurich, but of the Federal Poly- 
technic in that town. 


. PARLIAMENTARY NEWS.* 

f • 

HOUSE Of’ COMMONS. 


Power Alcohol. 

Replying to Viscou^it Cur^son, Sir R. Horne said 
that the Government wishes to encourago the use 
of alteniativo fuels for internal combustion engines. 
As alcohol in suitable admixture is a satisfactory 
fuel for internal combustion engines, tho Finance 
Bill before the House contains a clause that permits 
j tho payment of the sarno allowance in respect of 
spirits used forsaking power alcohol us is made 
I in respect of spirits usckI in making industrial 
! methylated spirits, and the clause gives power to 
! tho Commissioners of CusLoin.s and Fxciso to pre- 
I scribe the appropriate denaturants.— (May 17.) 

Poia.ssiurn Carbonate. 

Sir R. Horne, answering Mr. Sitch, said that ho 
was aware of tho shortage of potassium carbonate 
required for the ghissinaking industry ; there were 
no rc.strictions on tho importation of supplies from 
Germany. Since Novemlxw 11, 1918, 201 tons of 
imtassium carbonate had been imported from that 
country into tho United Kingdom, and there was 
no evidence to .show that Germany had dis- 
criminated in this matter against the United King- 
dom. 8uch discrimination was forbidden by the 
terms of the. Peace Treaty. — (Alay 17.) 

Sulphate and Muriate of Potash {"Exports and 
Pnees). 

In reply to Sir R, Cooper, Mr. Bridgeman said 
that the sale price in this country of sulphate of 
ix>tash was first fixed by the Government on August 
20, 1919, and is still under control. The maximum 
pric*es fixed were: — ex shi[) British f>ort, £22 
7s. 6d. ; delivered at nearest railway station, 
£23 2s. 6d. In November, 1919, tho latter price 
was advanced to £23 7s. Cd. Tho contract with the 
German Government for the delivery of a total 
quantity of 13,250 tons^ none of which was lic'ensed 
for export to tho United States, was signed on 
July 1, 1919. The total exports of sulphate and 
muriate of potaf?h from September 1, 1919, to- 
April 30, 1920, were: — Sulphate of potash, 447 
tons, 16 cwt. ; muriate of pot.ash, 7ii7. Neither com- 
modity was exported to the United State.s during 
tliis period, but 4631 tons of sulphate and 12,304 
ton's of muriate were sold for shif)nient direct from 
Hamburg and Rotterdam to British Po.ssessions, 
and a Cjuanlity of muriate for shipment to the 
I Unit('d Stat('s, these sales being made on the advice 
I of the Potash Dibtrihutiun C/ommiltee. — (June 1.) 

j Methylated Spirit. 

Ill reply to Viscount Curzon, Mr. Chamberlain 
stattnl that methylated spirit imported is liable 
to the full spirit import duty, whether it he power 
spirit or not, but plain unsweetened foreign spirit 
or rum may be imported for nuHhylation in this 
• country, subject to payment of tho diilerenco 
hetwe<‘n the Customs tin tv eh urge able thereon and 
the Excise duty chargeable on Briti.sli spirits. — 
(.hine 7.) 

* IFur Wealth Levy. 

The Chancellor of the Exchequer announced that 
the Government had decided that the dangers 
I attendant on tho suggested sehemo for a levy on 
war w’(>alth altogether outweighed any advantages 
whic'h conid be derived from it; hence any pro- 
posals in that sense would not be made to the House. 

, —(Juno 7.) 

A motion in favour of a levy on accumulateci 
wealth, moved by Mr. Clynos, was defeated by 244 
votes to 81.— (June 8.) 
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' LEGAL INTELLIGENCE. 

Alleged Infringement o# Aluminium Welding 
Patents. A.-G. fur Autogene Ahiminium 
Schwevtsung v. The London Aluminium Co.y Ltd. 

♦ 

The plaintiff company in i^is action complained 
of an infringement by the defendant company of 
Letters Patent 24096/1907 and 2428:1/1907 for im- 
provements in welding aluminium. The defence 
denied infringement and asserted invalidity of each 
of the patents on the grounds of (1) want of novelty 
and subject matte.-, (2) insuflic/.cnt description, 
and (3) want of utility. j 

Mr. Justice Sargant, in delivering judgment on ■ 
May 21, after a protracted trial, said that the case ' 
against the defendant firm was of having used flux 
covered hy the patents inentioncHl. The defence | 
admitted having used the flux^ but pleaded ' 
ignorance of its nature. The evidence adduced 
by the defence did not show that the flux was not ; 
an infringement flux, though it was obvious that 
the fact, if fact, could liavc l>een established; on 
tile other hand, expert evidence for the plaintiff 
firm showed that the flux used was covered by the 
patents, and ho therefore held that infringement 
had boon definitely established. In regar<l to want 
of novelty, the public knowledge involved in a 
passage cited from Roscoo and Schorlemmer’s text- 
book (concerning the melting of aluminium in a 
crucible) was not sufficient to deprive the plaintiff’s 
invention either of novelty or subject matter, and 
this also applied to the two s[Kx?ifi cations (Gooch 
and Bates) quoted. The defence of want of utility 
divided itself into two sub-headings : — (1) that no 
mixture of alkali chlorides when alone or with the 
addition of fluorides could produce a useful auto- 
genous welding, and (2) that although some such 
mixtures could produce such a welding, yet other 
mixtures within the description were useless for 
the purpose. The defence broke down l>oth from a 
theoretical and a practical standpoint. On the 
question of the utility of the fluxes, the defence 
produced evidence that bad welds sometimes 
resulted from their use by expert welders; but 
such evidence was Icsw cogent than the positive 
evidence of succjess brought forward by the plaintiff 
company. | 

His Ixirdship found that the defendants had not ; 
established any of their defences to the action, and i 
that the plaintiffs were entitled to succeed. i 


COVERNNENT ORDERS AND NOTICES. 

pBJCEB OP Sulphate of Ammonia, 1920-21. — Tho 
Ministry of Agriculture- and Fisheries has notified 
the following maximum prices of sulphate of am- 
monia in lots of not loss tnan 4 tons for delivery by 
rail or water to purcha.sers’ nearest railway station 
or wharf in Great Britain, less a trade discount to 
manure mixers, agricultural merchants, dealers and 
Co-operative Societies: — 


Month of Delivery. 

Price per toij in 
bags, net cash. 

June, 1920 

£ s. d. 

. . 2.3 10 0 

July 

. 23 10 0 

August 

24 0 0 

September 

. . 24 10 0 

October 

.. 25 0 0 

November 

. . 25 10 0 

December 

.. 26 0 0 

January, 1921 

. . 26 10 0 

February 

.. 27 0 0 

March, April and May 

. . 27 10 0 


Small additions are made to the above prices 
deliveries of less than 4 tons. 


Suspended Orders. — On June 3, the Controller 
of Coal Mines, Board of Trade, issued directions 
and notices suspending the operation of the follow- 
ing Orders, as from June 7 : — Tho Household Fuel 
and Lighting Order, 1919, the Retail Coal Prices 
Order, 1917, and tho Wholesale Coal Prices Order, 
1917. Tho Sale of Goal (Ireland) Order, 1919, was 
suspended by the President of tho Board of Trade 
on June 3, to take effect as from June 7. 


OFFICIAL TRADE INTELLIGENCE. 

{From the Hoard of Trade. Journal for May 27 and 
June 3.) 

OPENINGS FOR BRITISH TRADE. 

Tho following inquiries have been received at 
the Department oC Overseas Trade (Development 
and Intelligence), .35, Old Queen Street, London, 
S.W.l, f rom firms, agent.s or individuals who desiro 
to represt-nt O.K. manufacturers or exporters of 
the go(Kls specified. British firms may obtain tho 
names and addresses of the persons or firms referred 
to by appl/mg to the Department and quoting tho 
.specific reference number. 


Lorulityof MATJCJUAL.S. ! Rcfiironoo 

flrmoram-nt. I number. 


Rrltlbh West Imlit's 

Galvanised sheets, eoloiirs, paint. 

751 


viirnisli, Icatlicr . . .. .. 

('anafi.i 

(’hiim, Ki.-issware .. .. .. 

752 

Oleine (45 to 05 per rent.) 

(:hemical ferf illscrs, (’(-lafin, < lilna 

74S 


elav. Iljilit inajinesiinn carlion- 



.ate, sh(‘llae . . . . . . 

790 


“ (’In-nilcals . . . . . . . . 

796 

South Africa 

China. gl:iss\vare. cotton waste. I 


yalvajiist-il sheets .. .. ] 

719 

Relgium , . 

Coi'l)er, tin. /inc. aiuiuiniuin, anti- ] 


Tuuny. lead. t)r()nze . . . . ; 

754 


Melal.s for eonstruetional purposes j 

755 


Cokt‘, tinplate j 

756 


Parallin wa.\, cjiiisticsoda, sodium 



.Hulphato, materials for the manu- 



f.'teturo of jiaint . . . . . . ' 

759 


Coal-tar j)ro(lnet.s, firobrieks, gas i 



oil. asbestos iiaeking ,. .. i 

799 


Drugs, phariuaoeutieal i)roduct3, j 



gelatin, gums . . . . . . 1 

800 


Cpemlcal and pharmaceutical pro- 




801 

France 

Colours, paint, varnish . . . . ! 

765 

(Jerinany . . 

Copper, tin, tin.shcct. tinplato i 

806 

Greece 

Tinplate, zinc 

808 

Italy 

, Chemicals, soap, mineral oil 

772 

Norway 

Iron, metals 

8i0 

i’oland 

(■hemieal and pharmaceutical pro- 


• 

ducts. i)igment8. colours 

776 

.Spain 

Indigo, anilines, raustlc soda, citric | 


acid, tartaric acid . . . . 1 

777 

Trliwli . . 

Porcelain, gla.sswarc, colouring ' 

781 


in.'iterials, sugar . . . . j 

United Stated 

llolllng mill products, tool steel. . ' 

81-2 

Ciiba 

Chemicals . . . . . . . . j 

1 

783 


Market Sought. — A firm in Morocco able to ex- 
port. fenugreek, coriander, cumin, and other seeds 
wi.shes to get into touch with importors in tho U.K, 
[782.1 

T.ARIFE. CUSTOMS. EXCISE. 

.4r<j^nOnc.— Uiid<‘r certain conditions tho export 
of KJO.OCX) tons of sugar is allowed during a period 
of 90 clays from May 22. 

Australia . — The exi)ort of copra is now permitted, 
but the embargo on the export of copra from the 
late German New Guinea, except to Australia, is 
still in force. 

Import and export trade is now permitted, under 
certain conditions, with Palestine, Syria and 
' Mesopotamia. 

Jiarbadoes . — The prohibition of the export of 
fancy and choice molasses has been revoked as from 
April 13. 
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Belgium. — Certificates, of origin and import 
licences are still required for, inter alia, colours 
with aniline base imported from Germany. 

The regulations affecting the labelling of phar- 
maceutical specialities have been amended with 
effect from March 1. 

Canada. — The revised regulations governing 
drawback are set out in the issue for May 27 . 

The new budget removes the war tax of 7^ per 
cent, on imported goods under the Intermediate 
and General Tariffs. The duty on spirits, essences, 
perfumes and medicines containing spirit has been 
increased by $2 per gall. 

Cuba. — The ad valorem rates of duty are calcu- 
lated on the rate of sterling exchange between 
London and New York on the date of the invoice, 
provided no attempt has been made to undorvaluo 
the goods. 

Czechoslovakia. — Copies of the customs tariff 
in eViOch and German may be seen at the Depart- 
ment. The tariff is mainly the same as the pre- 
war “ general ” tariff of thu Austro-Hungarian 
Empire, but numerous additions hwvG liecn made 
to tho tree li-st, which now includevs oil-seeds, fats, 
dyeing and tanning materials, gums, resins and raw 
textile materials. 

France. — 'Phe export and re-export of^ chicory root 
and celluloid is prohibited. 

The “ surtaxe (rentrepot ” on nitrate of soda has 
been ro-imi)osed as from May 13. 

France and A/geriu. — The export of resinous 
wood in logs for the maiiufactun' of cellulose pulp 
and of round fir wood in tho rough is prohibited as 
from May 14. 

(jerman\j. — Import licences are no longer required 
for certain feeding stuffs and artificial fertilisers. 

Tho “agio” leviable when customs duties are 
j)aid in paper money is fixcKl at 700 per cent, from 
May 25. 

(Mbr(dtar. — An export duty of Is. 6d. per <on has 
be(*n levied on all fuel oil. • 

/cc/und. —The regulations affecting imporhs are 
set out in tho is^uo for June 3. 

Mexico. — A surtax of 2 })er cent, of tho ;«!nount 
of the Federal taxes has beeui iiniKwixi on all exports 
and imports. 

Netheiiands. — Export prohibitions have been re- 
moved from, inter alia, brewers’ pitch, cow hair, 
certain '''oods, horn, artificial hetn, turkey red oil, 
and otho- ^ulphonated oils. 

Portugal {Mozambique) . — A copy of tho customs 
tariff may be seen at the Department. Among the 
artich's affected are acetic acid, alcohol, alcoholic 
beverages, gasoline, edible oils, opium, paper, card- 
Ixmrd, perfumery, candles, glassware, syrup, sugar, 
whale oil, and certain organic manures. 

Bumanid. — The regulations governing the control 
of exports arc given in tho issue of May 27. The 
20 per cent, ad valorem surtax has been abolish^. 
Customs duties when paid in paper are fixed at five 
titties the rates prescribed by the tariff. 

Serh~CroatSlovene Kingdom . — New regulations 
affecting exports came into force on April 16. The 
export of yertain articles of prime neeejssity is pro- 
hibited ex(!ept under certain specified conditions. 
The export of all other goo<ls is free hut subject to 
conditions of sale and payment. 

Sierra Leone. — Tho export of gum copal is pro- 
hibited for three years from September 30, 1920. 

Spain. — The customs dutiexs on coal tar dyc>s are 
fixed at 1 peseta 30 centavo.s per kg. for powder or 
crystals and at 50 centavos per kg. for paste or 
liquid as from May 27. 

Switzerland. — The export of malt, milk powder, 
and certain feeding stuffs is now covered by general 
export licence. 

United States. — The import duties on certain 
kinds of paper have been amended. 


REPORT. 


Report to the Board of Thade of the Depart- 
mental Committee on the Non-Ferrous Mining 

Industry. Pp. 46. (CnuP. 6-52. 9d.) U.M. 

Stationery Office. *1920. 

Tho Committee, appointed in August, 1919, to 
investigate the condition and possibilities of non- 
ferrous mining and to make recommendations as to 
Government action, confined its attention to tlie 
ores of tin, lead, zinc, tungskni, ar.senic, barytes 
and fluor-spar. ^The mining of copper ore in tlii-s 
country has practically ceased, but it is probable 
that (x>rtain ininc.s in the Camboriio-Retlruth area, 
abandoned when tlie oo])]>er pixwl action failed, 
would yield tin if develojied at a lower level. 

Tin . — The production of black tin i.s confined to 
Cornwall and Devon and amounted to 0378 ton.s 
in 1918 compared with 15, (XK) toms in 18[K). The 
decreatied output i.s attributed to the fall in value 
of the metal after 1890, together with foreign com- 
petition, exhaustion of the shallower and richer 
veins of the mines, increased co.sts of extraction 
iuid pumping, and restriidion of development work 
(luring the war. 'Fhe financial organisation of tho 
indirstry in the pa^t wa.s couducuve neither to 
systematic devclojiment nor to stability of the 
operating companies, and practically the only 
L-ompaniea whicli have survived a long period of 
deprosfiion are those possessing superior organisa- 
tion, equipment or ore deposits. A .summary of 
accounts of four of the larger companies shows that 
1918 was a year of comparative prosperity, but that 
this was due to the exceptional values of by-products, 
viz., wolfram and arsenic. There was a decrease in 
the yield of black tin per ton of ore crushed fro|ji 
32.43 lb. in 1908 to 2.5.81 lb. in 1919, a< companie<l 
by a heavy increase of working coste. Many mines 
are now working with a grade of ore which cannot 
yield a profit unless economy in working or more 
efficient extraction be effecteil. The actual in- 
orea.se in lal>our costs bctwecui 1913 and 1919 waa 
60 per cent., but it would have been 75 per cent, 
if a normal amo\mt of development work had been 
done; about 57 i>er cent, of tho increaoe in 
expenditure is duo to the increased cost of coal. 

The future is considered hopeful, as there has * 
been a steady rise in price since the spring of 1919, 
a fact whidi has considerably altered the position 
of tho industry.* 

Many of the larger mines have been able to make 
more stable commercial arrangements with the 
Hineltcrs. Improvements in the recovery of black 
tin from the ore (at present only 65 — 70 per cent.) 
are lieing investigated by the Tin and Tungsten 
Research Board ; tho adaptation of the flotation 
process to the separation of black tin gives promise 
of higher yields. Increased labour co.ste must be 
anticipated but friendly relations exist with the 
employees, all tlie work being done by contract. 
Many working ooste can be decreased^ by better 
organisation, by improvements in tin-^rcssing 
plants, and by amalgamation of adjacent proper- 
ties. Several amalgamation schemes were eub- 
initted to the Oommittee bub no opinion is 
exprosled as lo the advantages to bo gained. 

Wolfram . — A large proportion of the 302 tons of 
wolfram produced in 1918 was obtained from tin 
mines; attempts ha'i'e been made to develop three 
properties for wolfram only, but these have now 
ceased owing to tho fall in price from 60s. to 30fl. 
per unit. 

Arsenic . — Tho 1918 output of white arsenic was 
2349 tons denied mainly from the “ arsenic soot 
resulting from the roasting of tin ores. 

• The Report Is dited Maroh 17, 1920. 
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Lead and Zinc.~Th^ production of lead ores, 
found together with zinc on owtain horizons of'tho 
Lower Carboniferous forraatioilb in the north of 
Lngland, in North Wales, tMid Derbyshire, and of 
the Lower Palaeozoic formations in Wales Shrop- 
shire, the Lake District and Lanarkshire, has 
decreased steadily ^ora 80,850 tons in 1877 to 
14,784 tons in 1918. This w|s due to low prices 
following upon the development of Bpanisli, 
Mexican, and Australian supplies and to the i 
exhaustion of shallow workings. The output of i 
dressed zinc was only 9025 tons in 1918, compared i 
with an average of over 20,0(,X) tons prior to 1908. | 
Labour shortage cac.'secl a rapid dccre.'ise during { 
the war and the prc.seut outlook discouraging , 
owing to high smelting c<jet.s and to the iinporta- j 
tion of Australian conoontraies. There is need for ; 
greater C(v-opcration hctwoi'n the mine owners and j 
the spelter mak(‘rs to <)ver<onie the dilheiilty of | 
marketing small parcels of blende and of smelting ! 
blendes containing high proper tioms of calcium | 
fluoride, barium sulphate, and lime; it was sug- J 
geHte<l that advantage would Ik) gained by mixing 
the eoarser British eoneentrat<'S with the finer Aus- 
tralian concentrnU'S. It is recommended that the 
Government should consider a guaranteed price for 
home-produced blende of £l per ton above the <‘Ost ! 
of Australian conoontrates in this country. : 

Barium . — The home output of barium minerals j 
increased steadily up to 50,045 tons in 1913, and 
the 1918 output was 00,300 tons. It is probable 
that the home production mainly consisted of 
"off-colour ” barytes and that the im|K>rts were ' 
of a higher quality. There is a demand for more 
high-grade barytes in the paint and pap<m trades 
tlian is produrod in this country, but prorliu'crs 
have difficulty in selling Inver grade materials. 
Attempts are being made to ;i iprove the grinding, 
grading and bleaching of the product; one process 
bein^f tried consists of wot grinding and c-ontinuous 
elutriation. 

The industry is in an unsettled condition owing : 
to the fear of foreign competition, and it has Ixmmi I 
ftUggested that it should bo protected against 
dumping. 

Fluorspar . — Tlic 1918 jiroduction of fluorspar i 
was 53,198 tons; of this, 30,000 tons was used in ■ 
this (Xinntry for fluxing puri>o«es and in the glass 
industry, and the remainder was exjmrted to 
Canada and the United States. A con.siderahle 
quantity is producMvl from the tailings from lead- 
dressing plants and from waste diiin}»s, etc. 

Recommendations. — The mining industry siiffeie 
owing to the railway rates applicable to valuable 
ores and to the incidence of taxation upon the 
profits of a wa.sting asset. The relatioiLship 
between lessor and h'ssee and between neighbour- 
ing lessees and tbe different systems upon which 
royalties are fixed i)r(\scnt complicated prohlcm.s 
which some new autlmritv slioiild have |)ower to 
settle. Only two incmbers of tlie CemmitLs? 
favour the nationalisation of the industry. It is 
recommended that a Department of Minw should 
be ostablishod fo centralise tho various duties 
relating to the mining of minerals other than coal, 1 
and that a Mines Tribunal similar to the Railway ! 
and Canal Commis.sion should have jKjwer to ; 
decide, njwn appeal, all questions relating to i 
leases, etc., and to compulsory orders <ff the j 
Department (cf. .T., 1918, 477 a V Tho proposed i 
Department should undertake geological work ron- I 
nected with tho underground struetnre which 
at pr^nt is not the main function of the 
Geological Rurvey, and it should he made com- 
pulsory on mine owners to deposit, and to bring 
up to date both surfaco and underground plans, 
standardised somewhat on tho lines of South » 
African practice. 

The existing Mineral Resources Development 
Branch of the Board of Trade should be provided 


with a suitable technical staff to advise upon 
I technical questions and development schemes, and 
, which should ultimately form part of the new 
Department. A more efficient and more compre- 
hensive sj^stom for tiio collection and distribution 
of statistics is rocommeudod. 

The personnel of British mines has played such 
an important part in the expansion of mining in 
the Umpire that exceptional measures to maintain 
tho industry are justificHi, and it is recommend^ 
that the Government should take power to extend 
financial assistant to mining companies to assist 
them in times of depression ana to undertake 
exploration and development work, the funds of 
the Development Commissioners being made avail- 
able for this purpose. 

In the appendices attached to the Report are 
given <Ietail8 of the mines, works and machinery 
regulations in Bouth Africa, of the Australian 
schemes of State aid for mining, and of the annual 
output, yield and price of the various minerals. 
(See also pp. 194 r-, 195 ii of this issue.) 


COMPANY NEWS. 


BRITISH COPTON AND WOOL DYURS’ 
ASSOCIATION, LTD. 

Tile annual m<?ctiug was held in Manchester on. 
May^ 21. Mr. A. lioeggor presided. The chair- 
man, in his address, referre<l to tho criticisms 
levelled against British dye manufacturers and the 
Government on account of tlie inadequate supply 
of dyeetnlls, and said that, in view of the complexity 
of the problem, thqre was no doubt that BritWi 
makers of <lyc« had iuOiioved remarkable results — 
results wliich th<>s6 conversant with the industry 
would liave considered barely pos-sible. Never tlie- 
less, there was much left to lx> done in regard to 
colour ♦ell’ectd, variety of shades, brillianio, and 
fastness. Had it not Ix'cn for the Swiss dyes avail- 
able and the timely arrival of some "reparation” 
colours, quite a iiumlHU' of the exunpany’s branches 
would hav'e siilferi'd iseviT<'ly. Doubtless the very 
greatly incrcas<‘d demand for dyes and the scarcity 
. of in termed iate\s had been potent factors in the 
: sliort supply. 'Phe first wnsignment of the dves 
purchased in Germany by the committee of the 
Colour Users’ Assix-iation {cf. J.. 1920, 94 n, 
116 ii) had arrived, hut only a small jiruportioii of 
! those dim under tlio Peace Treaty had been 
: received, and the proportion distributed was still 
! smaller. With regard to the shortage of inter- 
' mediaU's, steps wore being taken to bring together 
! dye-makers and British chemical inanufacturora 
; with a view to relieving the situation. He was 
I still of the opinion that tho first step in building 
' up a sncoGsstiil dye industry should bo to found' 
a State-aided establishmoTit for the manufacture 
of intermediates. Tho dye users had not suffered 
from the rise in the prices of dyes, this had 
hap{)e.ned in all oountrie.s. 

The accounts for the year ended March 31, 1920, 
show a net profit of £151,090 after providing for 
tax, duty, depreciation, etc. A dividend of 10 per 
cent, is declared on the ordinary shares, £68,541 is 
placed to the r<^erv€ fund, and £39,003 is carried 
forward. Tho issued ordinary share capital ia 
£580,624. 3'he comjiany’s investments include 
£31,311 in tho British DyeslufFa Corporation. Ltd., 
£60(X) in British Alizarine Co., Ltd., and £48,750 
in National War Ix>an, etc. On March 31 last 
the total liquid a.sscts were valued at £1,017,426. 
against which there were trade and loan creditors 
claims for £601,114. 
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SYNTHETIC AMMONIA. AND NITRATES, LTD. 

M€fisr8. Brunner, Mond, and Oo. have formed 
the above company, with a capital of £5,000,000, 
to take over from the Government the manufacture 
of niiix>gon products from atmospheric nitrogen, 
and bo dovcloi) thie manufacturo on a commercial 
ecaie. By agreement with the Government, the 
company will always be undtu* British control, the 
directors are to be British-born, and the hrst 
directors are to bo approved by the Government. 
The works will bo situated on the site purcJiased 
from the Government at Billingham-on-Tecs (r/. 
J., 1920, 139 r), and it is proposed to erect at once 
a plant for the production of 1(X) tons of 100 per 
cent, ammonia per day, with provision for a rapid 
extension to 300 tons per day, equivalent to 
160,000 rising to 450,000 tons of sulphate of 
ammonia per «aiinum. Tlie chief product, however, 
will be ammonium chloride, winch will be manu- 
factured simultaneously with sodium carl)onate, 
and it is hoped that tho agricultural community j 
will eventually adopt this form \)f fertiliser, there- 1 
by enabling it to obtain su{)plics of nitrogenous j 
fertilisers at a redacted cost. Ex])loHives Trades, ! 
Ltd., has undertaken to pnrcha.so its requirements j 
of ammonia from tlie company, and to erect plant, i 
to tlie extent desired by the Govern numt, for its j 
conversion by oxidation into nitric acid and explo- j 
sives derived tlierefrom. The t(x,*hnical staff of tlie ' 
company has made a thorough insjiectioii of tJie | 
works at Oppau in Germany, which has produced 
at the rate of 250 tons of 100 per cent, ammonia 
per day, of tho nitrogen plant belonging to ihe 
United Stales Government at Hliellield, Alabama, 
and the General Chemical Company’s planU at 
Laurel Ilill^ Now York ; also of the experiiiKMilal 
plant working the jirocess of M. Georges Claude 
at La Grande Paroisso. Tho experimental plant 
of Dr. E. B. Maxbed, of Gas Developments, Ltd., 
togeUicr witli tlie relevant information and 
patents, has Ix^'cn pur<‘liased, ^ 

As already intimated, tlie pr(xv.s,s selected by the 
company i.s essc'ntially a nu/diiied form of tho 
Haber procivs, and this lias been worked out 
entirely without German assi.stancc. All ?nemy 
Tnitenfs bearing on tho [inx'oss liavo been nlaecd 
by tho Government at the company’s dI.ij>osall, and 
the royalties upon them will i>o paid to the 
CiivStodiun of Enemy Property for act'ount under 
the repi. - itioii clauses of tlie l^xice Treaty. In 
general, i te Governirieut has undertaken to give 
the new (.(.'upany every possible assistance in the 
doNolopmont of the proce.ss. 


BRITISH SIILPH.VTE OF AMMO.MA 
FEDERATION. 

A non-profit company, limitf^l h> guarantee, has 
boon registered under tho almvc title with the 
objects of trading in sulphate of ammonia, pro- 
moting its use at home and abroad, <!tc. Tlie 
management is vested in a council, each member of 
which must bo a British subject and a producer of 
at least 10,i)00 tons of sulphati’ of nniiiioiiia yearly, 
or represent a firm or group of firms, coinpanie.s, 
etc., produ(;ing this amount. In addition there will 
Ik? separate n'pre.smitativcs from each of eight dis- 
tricts into wliidi tho lountry lias iHu'n diviilcd for 
the piirpos(*,#tho number for each district being de- 
termined by the number of multijiles of 10,000 tons 
of sulphate of ammonia prixluced within it. It is 
also inteiidiHl that ditfereut methods of production 
(coke ovens, gas works, iron works, Mond process, 
shalo works, etc.) shall as far as may bo practicable 
be separately repro.sentcd on tho council. ’The 
secretary of tho Federation is Mr. H. Jones, 
,and the registered office, 30, Grosvenor Gardens, 
E S.W. 1. 


! . TRAPE NOTES. 

j f • 

I foreign. 

I Swiss Exports of Artificial Silk. — In 1918 Switzer- 
land exported Jirtificial silk to tjio value of 1,900,000 
franc-s, but owing to^iho general shortage of this 
material, the exported value rose to 10 million 
francs for the first nine months of 1919, tho chief 
j consumers being North America (7 million francs), 
j Franco (2 million fr.), 8pain (1,880,000 fr.), Italy 
' (1 million fr.), and England (400,000 fr.). These 
I figures do not include export*^ manufactures of 
j artificial silk, wlfich wore of considerable value. — 
I (/j. amjew. ijktni., Mur. 9, 1920.) 

! Washing Soda Prices in Germany. — New prices have 
j been officially fixed for sodium carbonate cryst. vary- 
ing from 28.30 marks per 100 kg. in lots of 10,0(X) 
kg. to 32.50 ink. for quantities of 50 kg, all at the 
factory. These prices have been based on an hourly 
wage of 2 mk., and in factories where this wage is 
higher or lower than 2 mk. prices can be raised or 
lowered at the rate of 70 pfg. per 100 kg. for every 
10 pfg. increase or dcETcaso in wages. Wholesale 
merchants are to .s(4! at the above prices plus 0,80 to 
14 ink. net, according to quantity (freight extra); 
middlemen may charge an a<iditional 0.40 to 10. 5() 
mk. (freight extra), and retailors 25 mk. per 100 kg. 
a.s from May 1 last. The above prices are inclnsivo 
of packing. Prices for other sorts of sodium car- 
bonate have been fixed accordingly. — {Chem. hid., 
May 5, 1920.) ' 

Sweden’s ForeijJn Trade in 1919.— The export of iron 
ore from Sweden in 1919 jimountcd to 2,120,000 tons, 
or about half tlio quantity for the previous year. 
The exports of iron and steil also deereased from 

303.000 tons in 1918 to 223,000 tons in 1919. An 
I improvcnnuit took place in tho wood pulp and papef 
I exports, but the amounts wore still bedow the pre- 
war figures. Paper and pasteboard exports 
ainountt'd to 140,000 and 20,500 tons resjiectively, 
and hulphitc pulp to 9{X),00() tons. The figure for 
nia idles — 28,.500 tons — was approximately tho aamo 
a.s for 1918, but tho exports of inachinE'ry and instru- 
ments improved from about 113 to 142 million 
kronor (krona ^-Is. IRl.). As regards imports, coal 
reiiiaiiied stationary at 2.220,000 tons, mineral oils 
increjised from 40,000 to 162,000 tons, and fatty oils 
amounted to 21.000 tons, an incnniso of 23,400 tons 
over 1918. Tho imports of iron and st^l were 

113.000 tons, compared with 100,000 tons in tho pre- 
vious year; stod manufactures and railway supplies 
also sliowod large increments. Tho value of im- 
portcil madiinory and implements was 60 million kr. 
(36 million kr. in 1918), and tho imports of textiles 
and foodstntfs also showed largo advances. — {Bull, 
hrpt. Trade and Coni., Canada, April 26, 1920.) 

Costa Rica in 1918. — -Witli a diniate varying from 
IropHuil to tempi'rate, and with rich 'soil and 
abundant rainfall, Costa Riea is capable of great 
.agricultural dovdopment. Gold mining and lundier- 
ing have long 1 ) 1*011 establisliod, hut manufacturing 
• on modern lines is limited and likely to remai?i so. 

I lio dii(‘f iiHlustrioH are coffee growing, banana and 
cacao cultivation. Gold and silver are produc^od, 
and manganese was mined on the Pacific coast 
througliont the year. Tlic imports, valued at 
C747,(K)4 (£1,119,()48 in 1917). indudod 104,405 kg. 
of drugs and chemicals, valued at 1:15,558, and were 
mainly supplied by tlio United States (90-46 per 
cent.), Spanish America (6’36 per cent.) and the 
UniUd Kingdom (1'74 per cent.). Tho exports 
amounted to £1,924,774, compared with £2,270,433 
in the previous year, and included : — Cacao, 958,2,36 
, kg. (£47,586); cotfee, 11,451,719 kg. (£740,725); 
hides and skins, 284,316 kg. (£25,309); rubber, 
11,011 kg. (£2015); and sugar, 322,704 kg. (£7278). 
Gold and silver worth £133,120 and 9893 tone of 
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manganese ore, worth £61,875, were shipped to tho j 
United States -durinj^ the y^r. During; thotwar, ! 
balsa and cohuno nuts were slWpped for use in warf i 
industries. — (U.S. (.'oia. Mar. 2, 1920.) i 

Madagascar in 1918. — During 1918 there was little i 
activity in the mining industry of Madagascar, the ■ 
production of gold (and graphite showed largo de- ! 
creases, and tho total tradc'.j^of the colony showed j 
a diminution as compared with 1917, largely owing i 
to transport difficulties. The imports and exports j 
in 1918 were valued at £3,917,615 and £3,512,812, 
respectively, compared with £5,279,344 and 
£8,606,972 in 1917. The irnjmrts included; — 
Candles, 76 metrie tons (£12,105); cement, 1632 
tons (£18,902); chemicals, 569^' tons (£31,610); 
coal, etc., 19,155 tons (£141,207); hydrated lime, 
307 tons (£3550); matches, 38 tons (£i3,159); medi- 
cinal compounds, 61 tons (£19,413); manufactured 
metals other than machinery, 3068 tons (£469,267): 
olive oil, 84 tons (£19,342); petrokuim and mineral 
oils, 748 tons (£28,880); paints and dyes, 299 tons 
(£33,310); soai), £165,607; sugar, 1332 tons 
(£51,518). Among the exports were: — Mangrove 
bark, 133 tons (£515); beeswax, 267 tons (£37,146); 
cacao, 81 tons (£18,773); cloves, 113 tons (£24,8.53); 
coffee, 321 tons (31,013); corundum, 174 tons 
(£3020); gold dust, 20,672 oz. (£74,552); graphite, 
15,015 tons (£260,815) ; hi<les, 3934 tons (£242,149) ; 
minerals, 13,394 tons (£122, 7(X)); oil fruits and 
seeds, 552 tons (£6006); oils, volatile or essential, 
11,389 lb, (£5831); raffia fibre, 4147 tons (£128,075); 
rul)h( 3 r, 10 tons (£2615); vanilla, 623,902 lb. 
(£163,798). Franco’s share in the total trade, of 
the colony amounted to 54 per cent., while the shar<' 
of tho United Kingdom an<l llritisli <'olonies was 8 
and 18 per cent. re8pe<’tively, as against 8 and 8 
per cent, in 1917. — {II. S. Com. Hep., Suppl., 
Mar. 3, 1920.) 

Foreign Company News. — Gerntany . — The following 
figures are tak(‘n from the reports of the companies 
named covering the y<'ar 1919, the figures in paren- 
theses being those for the previous year:— Fr. 
Bayer n. C'o,, n(‘t profit 29,077,810 marks 
(13,088,188), dividend 18 jier cent. (20). Meister 
Lucius u. Briining, amount written off 15.529,905 
mk. (23,747,490), including 1 ,335,197 mk. (2.779,068) 
brought forward; halance 21,217,861 mk. 
(14,955,603), dividend 14 per cent. (12) on the share 
capital of 90 million mk. Cheniische \V<'rk(‘ vorm. 

H. and E. AllKu-t in Anionehiirg-Biel)rich, trading 
profit 5,454,846 mk. (4.356,576), net profit 4,159,918 
mk. (2,973,711), dividend 30 per cent. (20). 

The patents of Profs. Erdmann and Jh'dmann re- 
lating to the hardening of oils are to Ix' worked by a 
new company, cailed the “ ()elu<'rke Hydrogen ” in 
Ainmendorf, near Halle. 4’he f)rovisional capital is 
290,000 mk.~ (Z. anyew. Chem., May 14, 1920.) 

Ruinniiin . — A company, the Industrie (’himifpie , 
Roumanie,” has recenfly Ik-cu formed at Bucharest 
wdth a capital of 10 inillion lei (£100,000) for the 
purpose of manufactnring clicmirals frotn local raw 
materials. As pre-war inij)orm of clnunicals from I 
Germany amounted in value to .£5"^(),(KK), and as tlie ' 
necessary raw materials exist in Rumania, a ready,' 
market is assured. A })artially-(’(jiiipped factory ■ 
has ibeeu obtained in Buchaix-st and another will ; 
be established for the manufaeture of wood ju lohol 
—(U.S, Com. Hep., Mar. 16, 1920.) . j 

According to H.M. C^jinmcrcial Secretary at ! 
Tokyo, a company, tho Tairiku B(K*ki Kahnshiki 
Kaisha (the Continental 4’rading (!o.. Ltd.) has 
been forjinxl in Tokyo with a capital of 10 million 
yen (yen -:2s. OJd.), in 200,000 shares of 50 yen 
each, with tho object of opening uj) trade with 
Germany and capitalising and encouraging enter- 
prises in both countries. Tho co-operation of two^ 
German experte has been obtained, and Japanese* 
hare been sent to study conditions in Germany. — 
(Bd. of Trade J., Apr. 22, 1920.) 


REVIEW. 

The Photographic Reseauches op Ferdinand 
Hurteii ANt) Vero 0. Duikiteld. Edited by 
W. B. Ferguson. Pp. 374, with 16 illustra- 
tions and numerous diagrams. (London: The 
Hoyal Hholoyrajihic Society of Great Britain. 
1920.) Price 2bs. net. 

This volimio marks tho culmination of tho efforts 
of the Royal Photographic Society to establish a 
, memorial to liurtc'r and Driffield, and hero for tho 
I first time all the important papers of these two 
i pioneers in tho apj)lication of science to photo- 
i graphy have bc>en collected together in a c'onvenient 
I form and in chronological order. Consequently the 
i interest of this book i.s not only scientific but his- 
I torie, and as these paj)ers are seatberc'd throughout 
j tho chemical and i)hotographic literature in a most 
! haphazard way tlm advaiitago of having them to- 
! gether in one volume may well be realised. It is 
j noteworthy that although more than twenty years 
I have elapsed since Hurk’r and Driffield devised 
i tlieir system of seiisitometry, and although later 
; work has rendered tho validity of many of their 
i assumptions doul)tful, their metho<ls are employed 
: siihstantially unchanged at the present day. 
i 'J'he repr'ints of theso papers arc preceded by an 
article on tlie early work of tho authors, which 
must have involved the editor in a very 
laborious study of tho original manuscripts, now 
[)re.served in the rcxjiiis of tho Royal PliotegraiDhic 
Society, and this introduction iiot only explains tho 
early ideas of Hurter and Driflield, but also makes 
tho succ('eding paj>erH much more easy to follow. 
Jn 'addition to the rcf)rints themselves, tho volumo 
also contains tho criticisms of the authors’ view’s 
which were made at the time' l)y Abney and others, 
and their r<'i)li<'s, thus providing a completo 
account of the growth of the science of sensitometry 
and such closely allied subjects a.s photornctr5' and 
: uclinonietry. > 

Tho pa[)crs arc tcK> numerous to mention in 
d(‘tail, 1)11 1 in particular Hurter and Driffield’s 
j>apei 4 ^ fh sb f)rinted in tlu^ Journal of the Society of 
Chemical fndu.^fry, of 1890, is now almost a classic, 
as it plac('d photogra}»hy, up to this time carried on 
larg('iy by nile-of-thnnib nudhods, upon a firm 
scientific basis and opmusl the way for its future 
advancciiK-nt. Kpllowing this reprint is a series of 
papiTs on pliotoineters, tlu', tlu’ory of photographic 
reproduction, the latent image, etc.; and the work 
(oncliides w’ith an <'xc<‘e<lingly valuable biblio- 
graphy of all the more important papers w'hich have 
Imx'm [>nbiislic<l upon physical and chemical pro- 
blems bearing upon photography, which alone 
would prove invaluable to workers in this field, and 
which, combined with tho complete history of tho 
.subject in the l)ody of the work, provides a valuable 
addition t-o photographic literature. 

G. T. Hioson. 
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THE USE OF COLLOIDAL PREPARA- 
TIONS IN MEDICINE.* 


H. H. DALE. 

The Sfieiico and practice of tlicrapentic.s exhibit, 
almost of necessity, a special liability to tho in- 
llucnce of vogues and fashions, wa\ea of exag- 
gerated interest, from whieli ov(mi tho more exact 
sciences arc not wholly immune. New lines of 
treatment are suggested with growing frequency 
by developments in the neigliboiir Bcieiiee.s, and 
the, eoiiseientious physician must often find his 
judgment lu'sitating between a reluctance to deny 
to ins patient the chance of benefit from some widely- 
advocated treatment, and a desiiu' to restrict his ] 
pra<'tiee to measures of which tin; rational basis is j 
fairly ink*lligible to him. It is impossible, however, i 
that he should k('ep pace with all nuKhun dev<‘lop- : 
ments of j)fiysies and chemistry, and his modesty 
will forbid him to Ik; too critical of a proffered ex- j 
plana tion, on tin; mere ground that its meaning is | 
not perfectly clear to him. 

The attitinle of many nu'dic al men to the colloidal i 
pr<'pa rations, now so widelv adveriis<Hl, stsuns to ; 
afford a goo<! example of this situatn)n. They ' 
know, in a general wa,v, tliat the investigation of 
tile propi'fties of colloidal solutions, and of the 
part which these properties play in vital proec.ss(‘s, ^ 
is a eentn; of interest, om* of the recognised “ grow- 
ing-points ” of biological science at the moment. 
They read cliiiiial records of therapeutic effects 
attrihuti'd to the us(‘ of colloidal remedies. There 
does not ,s<'em to be any clear connexion lM;t\foeii 
tlie two, hilt an impression grows up that there is 
'■ome thing mysti'rious about the colloiilal condition, 
'.nine etllcacy is yet incomph'tely understood, and 
any f I km-h peutic' elnim eonu's to have a cham-e of 
being tri'atcd with a peculiar respect if the prepara- 
finii on lielialf of wliich it is mffde is stated to be 
“ colldida I . " 

In these ciia n instances any attempt to give a 
clear and siiiijile statiMiient of what is kne.wn^ahout 
fln' eolloidal state, of the properties which this 
]»}i>si('al cniKlil ion enfails, and of the liearing they 
might 1 k' ('xpe( Usl to have on therafa'iil ic prohlenis, 
woiihl h(' very wi'leoine. It is w ith tlie hope of find- ! 
ing sueli a plain, balanced staff^meiit, therefore, 
that oru' v ecus tin' volunu' ^mtith'd Colloids in 
]|('alili am! Disease,” in which Mr. A. B. Searlc 
lias piihlished his Clnuhviek leetiire.s; and such hope 
is <nconiagcsl by Sir IVlalcolm Moi-ris’s statennuit, 
in a “Foreword,” that tho book contains “lucid 
('X posit ions of as<a'rtained results . . . w ritten by 
.an neknowh'dged maslm- of the subject.” It 
must b(' admitied that conlldeiice is aln'ady .some- 
what shaken by tlie rest of tin* “ h‘orew.;rd.” 
I’t'riisal of th(' A'olume lias apparently left its | 
sponsor in a state* of mind in which lie con- | 
siMers it “ an obvious dcsiderat uni that the drugs ^ 
employi’d to combat elis('ase should he in tho ; 
colloidal state,” iHi'caiise vital pivKVSses, in- ' 
eluding tlie immunity reactions, lake place in a i 
colloidal system. It has a pfiarently h'ft him con- j 
tent also with a di'finition of the colloidal state as j 
“a form in which they may lie isomory^hic and iso- i 
tonic w ith tlie elenu'iits of IIk* body a statement ^ 
in wdii<'h it is euiioiislv difTicult to discov(‘r any 
meaning. • 

AVlu’ti one turns to the hook it.self the fce*ling of 
disappointment rapidly gains the upper hand. In 
tho earlic'r chajiters one fis'ls that IMr. Searlc set 
out with the good intention of giving a simple and 
lurid exposition, but lie soon gets carried away by 
the nnhalaiiced (*utliusiasin, W'hich one had hoyied his 


* " The Ttsc of Colloids in Health and Disease. “ By 
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book* would iieip lo ri^^uiute and to replace by sane 
apyireeiaiion. We foon nici t w'ith the all-too-yiro- 
valent tendeiiey to in\;<)kr,' the colloidal condition 
without reason, as when it is suggcstisl that .sub- 
.slances like, soap reduce tin* sort ace tension between 
i dirt and water, heeanse they an* in tlu' (olloidal 
I condition (p. .Tf). Ifyt it is the pJiysiohjgieal and 
i llier.-iyH'utic deductions which form Mr. Searle’s 
: main ohjeefive, and which provido the mati rial for 
the greater part of his book ; and it is not long 
before these aw aken siis[)ieion of tlie anllior’s equip- 
I inent for his task. He soon finds himself in iin- 
neei'ssary dillieiilties, (aiisid h,^ his determination 
to hml colloids where, 'riiiis we ;ire told, on 

p. Id, that peyitoiies are eolloidal, and “ in the 
lalioratory their .solutions do not yia.ss through 
animal and v<>getal)li' menibram.s.” Not only pep- 
tones, hut all the ynodiiets of digestion are “essen- 
tially eolloidal ” (p. 4d), for which reason, ap- 
p:irentl.>, “ there can la; no general cur<‘ for all 
forms of indigestion ” (p. I J), But this assump- 
tion, in tin* face of (Ik* evideme, that tin* yiroducts 
ol digi'stion are eolloidal maki'.s it difficult to ex- 
plain llu'ir passagi' through the iniieon.s meriihraiv 
ol the alimentary canal, and lU'ccssitates the fur- 
tlu'r unfounded assninyition that “ in the pri'si'neo 
of a crystal loiil , such as common salt, the pa.ssage of 
colloidal sols thi-oiigh the membranes is i onsiderahly 
in<reas(Ml.“ lienee a veritahU' triumy)h of <le(lne- 
iion— “ the Jidvisahility of eating salt witlj so 
tvfiieal a eolloidal gel as a boihxl egg is seen to he 
hasi'd on a physiological requirement” (p. Id). 
Hilt if salt, aceoi'ding to Mr. Smirle’s physiology, 
will get a boiled <'gg tlirongli the alimentary miieons 
memhr aiie— and it is difficult to find any otlu'r 
im'aiiiiig for liis stateni(*nt-- digest ion iK'comes a 
m(‘r<* hobby. 

riien* is no imlieation that our autlior is 
joking; on the contrary. In* seems to have 1 hf* 
. scrioii.sness of a di'votei'. and as he progresses 
} through his leetiircs we lose, more and more, the 
i .scientific expositor in tfie apostle of a ens'd. In 
vain one looks for a eonsistorit statement of the 
: inaiiiK'r in which the eolloidal state affects the 
therapi'iitie action of a suhstaiue. \''agU(* generali- 
ties we fiml in fih iity -as, for example, tlnil. “ the 
fact th.it the blood is a typical complex colloidal 
fluid is now actxptcd, and this is tin* ba.sis of the 
treatment of iinmcrou.s diseases” (p. 27). Wo hear 
nmeh, too, ot a “ normal colloidal state of tlici body 
llnids,” wliieh injection of suitable sols can main- 
tain or resfon*. Scunetimes the author S('('Tns inclined 
to y»in his faith to the eU'ctrie chargi* carrii'd by the 
colioi<lal partieh's as tin' si'cret of their action, as 
when w<‘ arc* told tli.at “ for dec'p-seated affections 
lad ter rc'sults may he' anticipated from the iritrcxhic- 
tion of suitably eharged particlo.s (colloidal .sols) 
into the hlocxl stream ” (p. 19), than from radiation. 
But when he comes to discuss the results of the 
application ot difTerent colloidal preparations in 
prac tice?, such tlic'oric's of their action are appar- 
ently forgotten altogether. Evc'ii the experimental 
ohsc'ivatioiis put forward a.s to the action of the 
difFc'ic'iit sols in the laboratory seem to lx* either 
irrc'levant or even contradictory to the therapeutic' 
indications given. For exaiiiplo, wo are told on 
OIK' page that ecjlloidal plafiiiiim has no germicidal 
ac tion (p. 73), on another that “colloidal platinum, 
though too powerful for use in medicine, h.as hec'n 
eniploved to limited c'xtent for the' .same disease, s 
as colloidal silver ” (p. 97), w hic h is recommended 
for the gc'rmieidal :ie(ion which the nlatinum .sol 
doc's nc»t exhibit. Tho author sexm finds himself 
rc'diiccd to the staL'iiient that one' or another eol- 
loidal prc'paration has l>een used with “ re markable 
nnd surprising resiilt.s,” as shown by clinical records 
’ quoted from thc^ medical journals. Ail kinds of 
efft'cts have boon oKservcxI, report<d or found, of-ea- 
.sionally of a startling nature, as when we read that 
“ it is found that the amino aeids are readily able 
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to absdrb into their complex molecule a notable 4 )ro- I 
portion of iron administered ti^tho colloidal form, ( 
and from it to effect the synthesis of haemoglobin.” I 

It is truly amazing to fihd a statement of this | 
kind made without citation of authority, but merely ; 
the bare assertion “it is found,” in the midst of I 
clinical records quot'd in full detail, without any I 
attempt at explanation of ^he results describc'il j 
in thein. This sort of thing may be good advocacy. : 
but it is not “ lucid exposition.” Mr. Searlo had ; 
a fine opportunity to supply tlie need for a simple ^ 
and careful statement of what is really known eon- ; 
eerning the role of colloids in therapeutics; it is a i 
matter for rogri't tWat he was una^de to avail him- j 
self of it to better purpose. ! 

And what, after all, does this knowledge amount ! 
top All will agree, in the first place, that in deal- I 
ing with living ei'lls and organisms we are dealing j 
with very complex colloidal systems. It may bo i 
admittc'd, further, that there are a few experimental : 
examph's of fihysiological actions produccnl by 
chemic'al substances, which can be attributed wholly 
to the ek'ctric charge which their ions carry — e.g., 
the effects of the trivalent kations of certain rare 
earths on the acd-ion of the heart muscle. Note that 
this is an cdfec't produced on the colloids of 
heart musch', not hy cliargcxl colloidal aggregate's, 
but hy ions. It may further lx* stated that there is 
as yet no known example of an effect of this kind, 
prodiKX'd either by crystalloids or charged colloids, | 
which has any therapeutic application, nor any ' 
known therapeutic effect which can be explaiiu'd ' 
along these lines. In the present state of know- i 
ledge, therefore, there seems to Ix' no warrant what- I 
ever for attributing a theraiicutic a<-tion. produced ! 
by a colloidal preparation, to the electric charge 
curried by its [lar tides. 

It is true, again, that certain of the phenomena ! 
(jf immunity visihh' in the test-tu' ce- agglutination, j 
specific prei’ipitation — show points of suggestive, j 
though iiK'omplete analogy with some of the pheno- ! 
mena shown by colloidal sols. We are not entitlccl j 
to say more than that sucli reactions are apparently ! 
conditioned hy the colloidal nature of the inter- | 
acting substances ; the specitieity of the rea< ti(>n has | 
no analogy in any phenomenon di'pending on eol- j 
loidal propertk'S alone. Tht' mere fact that anti- ; 
toxins and other antibodies are colloidal, like all | 
other proteins of the blood and tissues, affords no ! 
basis for the suggestion tliai other substances, if I 
in tlic colloidal condition, will have an action of the | 
same kind. Mr. Searlo [)uts forward, as now j 
admitted,” a suggestion that the body is rendero<l , 
liable to invasion by g('rins by a disturbance of ! 
” the normal colloidal condition of any of the more ; 
important body iluids,” and indicates as the aim of 
treatment the maintenance of this ” normal col- 
loidal condition.” So fai- fioin tliis Ix'ing “ad- 
mitted,” it may be do.ibk'd wlietlu r anyone ac- j 
quainted with the facts of pathology would be able i 
to attach any dermite mcanin,'. to such a statement, j 
Still h'ss can it k' taken fer granted that tin* 
“normal colloidal conditioji ” can be m.-tintaimsl | 
or rostoied by the jntrraluction into the body of j 
colloidal (hemi(nl.s for('ign to its constitution. . ; 

There are, again, .some interesting and sug- I 
gestive analogies hetvve<'n the action of certain | 
metallic .sols in catalysijig chemical reactions and , 
the action of the sj>ecific, organic catalyst'^ known j 
a.s enzymes. As yet, liowever, there is no logical I 
connexion diseernihle between these effects and the 
therapeutic results which have been reeordfxl with 
some of the same preparations. 

What, then, is left as a rational basis for the use 
of colloids in medicine? Not .a great deal, it must 
b© admitted, but sufficient to support a modest 
claim. In the first place, it may reasonably b© 
.suggested that they may have value, not because' 
they are peculiarly active, but for the very opposite 
reason, that they provide a depot or reservoir of in- 
active material, from which active material is 


slowly but steadily supplied as the substance passes 
into true .solution. Salvursan, for example, which 
is iujectc'd in alkaline solution, and is practically 
insoluble in water at the reaction of the blood, must 
circuliito in colloidal solution, protected from ai^gre- 
gjitioii hy the plasma proteins. There is no definite 
evidence that this physical ('ondition plays any 
direct part in the action on the spirochaetes of 
.syphilis: on the contrary, noosnlvarsan, which is 
truly soluble in water at the neutral reaction of the 
blood, has an immediate effect of similar potency. 
But in all such effects time is an important factor 
as well as inte'iisity; and whilst the soluble neo- 
sal varsau is to a large extent excreted rapidly, tho 
insoluble salvarsnn remains longer in tho body, 
passing only slowly into true solution and acquiring 
tlc'n'by a more prolonged and effective action. 

Similar considerations possibly apply to some of 
the metallic sols. Mr. Searle, in what looks like 
a momentary lap.se from colloidal orthodoxy, points 
out that “ the germicidal power of certain inotallio 
salts di'pcnds to a ‘large extent on the degree of 
ionisation.” One ho{K'd, in vain, to find him pro- 
c('(‘<ling to tlu' logical deduction that the germicidal 
;h tion <'xhihited i)y certain metallic sols,su('h as that 
of silver, when directly appliorl to an infected sur- 
face, may h^ attrihutahlo to the presence of a small 
proportion of tlie silver in the ionised condition. A 
really good case could be made for the use of a col- 
loidal preparation, for certain purposes, on those 
lines, in tliat its aggregates would furnish a depot 
from which tlu' low concentration of ions could 1 k‘ 
continuously inaiutaiued — a concentration sufficient 
to inhibit bacterial multiplication, but never rising 
liigli enough to irritate sensitive structures or 
injure the tissue cells. iSuch depot action, by 
.almost insoluble materials, is no new thing in 
therapeutics, nor is it pt'cnliar to colloids. Oint- 
ments containing calomel, mercuric oxide, or 
metallie nu'rcury must prcKlnco tlieir well-known 
effects by such slow, persistent liberation of mercury 
ions; th(' mild antiseptic action exert<'d by bi.smuth 
subnitrate in its imme<liate neighbourhood must 
simibirly ho prodiK'cd by such traces of suhstanoo 
passiifg into true .solution. Very probably there 
are special pMr[)Oscs for which colloidal preparations 
will furnish the reservoir for this slow, continued 
action most convon iently ; hut it must be insi.sted 
that it is an action whi(-h does not depend on the 
charge on tlie coVoidal particles, nor on any more 
mysterious prop«»rty of the colloidal condition, nor 
even, so far as tin' part of the material at any 
mouH-nt aetiv(* is <‘oncerned, on the colloidal condi- 
tion at ail, hut on the presence of a very dilute 
true S()luti(m Ixtwecn the colloidal aggregates. 

There is anotlier property of colloidal sols which 
may hav(' importance in a .similar roiinoxion, 
namely, the readiness with which they undergo ad- 
sorpfi.an on (crtain .surfaces. In the case of silver, 
for (‘xamf)le. which in tho ionised condition is an 
extn-nu'lv f)oteiit germic‘i<le, adsorption of tho col- 
loulal aggregates from a sol on to the surface of 
!»acteria would presumably increase the concentra- 
tion ()f ionised silver in the neighbourhood of each 
or<j:anism. Moreover, it would probably he very 
difficult to wa.sh away the adsork'd material from 
the organisms. 

Now there are f)bvioiis possibilitie.s hero of a very 
valu.thle localis.'ition of efferts in vivo. If it wore 
fcjund, for example, that a metal, introduced aa A 
colloidal sol into the circulation, /)ccanie pre- 
ferentially deposited in the colls of inflamed or 
abnormal tissue, ,so that the cff<*ctive ions were pro- 
duce<l in the greatest concentration where they were 
most needed, just as salvarsan has been shown to 
be deposited in local exc'css in a sypbilitk focus — 
if all this wer<* well established, we should begin to 
liave a really firm basis for the use of .some colloidal 
preparations in appropriate conditions. One of tho 
drawbacks of the present state of affairs, in which 
an advocacy prepared to a5wume anything addresses 
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itself to a credulity prepared to accept an.y thing, is 
that it diverts attention from promising and 
rational lines of inquiry. There are some ofFects 
reported by clinical observers which at present have 
no rational basis at all. We need not reject them | 
on that account; but, on the other hand, it does i 
not help progress to cite, in explanation, facts | 
which have as yet no perceptible connexion with | 
them. For example, it is well known that colloidal j 
palladium cataly.sc's reductions by hydrogen and | 
decomposes hydrogen peroxide; hut this knowledge | 
does not yet help to explain, and should affect in j 
neither direction tlio confidence with which ono j 
acce|)ts, the statement that colloidal palladium .stops : 
epileptic fits. The clinical evidence must l>c criti- I 
cally ex.'imined and taken or rejected on its own 
merits; the statement that the preparation used 
was “ colloidal ” must not be allowed to justify 
belief in what would otlierwise he vie\v(>d with scep- 
ticism . When once this sound attitude is aban- 
doned, we are caught in a tangle of hypothe.s('s 
witheut foundation and explanations which ex- 
plain nothing; wo find that the use of the word 
“ colloidal ” is oxpect(*d to justify a claim, for 
any remedy, that it has all the valuable therapeiiti(“ 
action .and none of the incidental (hsugers or draw- 
backs of the same substance in the ordinary form; 
and we find that the literature of the subject is be- 
ginning to acquire a jargon of its own, w’hich is too 
liable to produce in tlie prjietical man an atti- 
tude of bewildered respect. The word “ colloidal 
.suggests something flabby, amorphouH, indefinite; 
but it is not an “ obvious dfniderafum ” that these 
qualities should be n‘flecto<l in our motboils of 
thinking and writing about colloids; on the pon- 
trary, it is p<‘culiarly desirable here to keep our 
habits of thought and expre.ssion dear-cut and 
<rystalline. 


THE PEAT RESOURCES OF 
IRELAND.* 

The rceeiii numerous increases in the cost of coal, 
due to the introduction of shorter hours and higher 
wages for miners, coupk'd with deereascxl pro- 
duction, form a very important fJetor in the possi- 
bility of working economically the p(*at bogs of 
fri'land. From 1800 to 1814 about €40,000 was 
spemt on tlie investigations of the Irish Bogs Coni- 
niissioii, which perfornu'd excellent work in com- 
piling information with regard to the nature and 
extent of these hogs and the possibilities of their 
drainage and cultivation. Th(‘ Coinmis.sioncrs 
came to the com Insion that all the bogs could Ik* 
naturally drained without any great expenditure. 
The total hog area i.s .3,()28,(X)0 acres, the depth 
varies from A to 181 ft-, nnd the anhydrous peat 
available was lompnted at .3700 million tons. The 
peat consumption of Ireland lies between 6 and 8 
million tons iw>r annum, whilst 90,000 tons of coal 
are raise<l and 4,6.'5(),(K)0 tons imported into the 
country. Calcnlations sliow that the im.ssible life 
of the peat deposits is 200 years, and that of the 
coalfields 20 years, assuming that only one kind of 
fuel is u.s<'d and no coal is imported. At the present 
rate of consumption tlie peat would last for soine 
500 years, a«d the native coal for more than twice 
that length of time. 

Kcf'cnt trials earricsl out in Canada and Germany 
on the application of mechanical method.s to the 
winning of peat have shown that a con.siderahlo 
measure of success in tho cheaper produc- 
tion of peat has l)een attaine<l, and that 

• Alwtract of A Jectaro Rlvt'n before the Uoyal Dublin Society, 
March 5, 1910. by Prof. P, F. Purcell. Special Report No. 2, of the 
Fuel Research Roard, 1920. 


80 far as Ireland is concerned it mAy bo 
^ safely assumed those conditions have now 

placx^d pout in a more favourable position to com- 
pete with coal. Tho Siechamcal dr<xlging of tho 
peat bogs would bo attended by great di/Iiculty 
should these contain much buried timber, but 
ucconling to tho investigation* of Professor Cron- 
shaw, of Galway, thriro is little likelihood of this 
trouble arising in the case of the Irish bogs. In an 
uiidrained bog the {>cat contains from 90 to 95 per 
c-ent. of water, whilst this amount is redmxxl to 90 
per cent, by draining. Although this reduction in 
nioistiiro i.s not apparently great, yet it will be seen 
that ono ton of ^ir-dricsi peat*(containing 25 jier 
cent, moisture) is produced from 35 tons of un- 
drained or 74 tons of drained peat, .so that the 
amount of raw material to bo handled in a drained 
hog i.s only half of that to Ijo handled in an nn- 
draiaed bog. Hence tho difference betwc'en succ^s.s 
and failure may be decided by the effective draining 
of tho bog. Cub by hand tind ajr-dried, the 
moisture content of the peat diminishes to 25 per 
cent, under iiornnd weather conditions. Tho sii.s- 
I tuined application of even very high prtjssuro will 
^ not rtsluec tho moisture content below 70 per cent., 

: but this condition is attained in about 2 to 3 weeks 
by ordinary air-slrying, whilst a further 5 or 6 days 
exposure will reduce this figure to 60 per cent. This 
is the wettest peat that manufacturers have claimed 
to utilisi‘ in gas producers, though Ilaanol denies 
I th<i possibility of utilising such peat for this pur- 
' pos(>, the optimuin moisture content being stated 
by him to be 33 per eenl. If dehydrated, jwat re- 
ah.sorbs waU‘r to the extent of 16 per cent.^ and 
henc<‘ this is tho practical limit beyond which it 
is useless to dry peat. Notwithstanding the ad- 
vance in seienee and in mechanical and industrial 
operations, tho air-drying of peat by natural means 
is still the only recognised commercially succc8.sfui 
method in use. Tho drying of peat by artificial 
heat does not become a practical consideration until 
the moisture contmit has been reduced to 70 per 
cent,, and even then it i.s a very doubtful financial 
proposition, since to pro<luco fuel with 33J per cent, 
moisture, tin* equivalent of over 40 j>er cent, of the 
available jK*at must be utilisixi to evaporate the 
ex<M‘.ss of water. 

The average calorific value for air-<lried peat is 
about 68^50 B.T.U. per lb., and its ash content is 
3 per cx'iit. Tho latter increases from the surface 
downwards,. as does the nitrogen from 10 per ('ent. 
to 2‘5 per cent, at the bottom of deep Imgs. In a 
by-product recovery f)roducer it should be possibles 
to recover 100 lb. of ammonium sulphate per ton of 
.air-dried peat. 

The sea.son during whicli ]K'at can be air-dritnl is 
limiU'd to the six months from April to September, 
and this renders it nece.ssary to produce in that 
season suflieient peat to last for the whole year. It 
tliiis }iap|)ens that a great number of hands is ro- 
(jiiin cl for a. portion of the year, whilst tho labour 
is idle during the winter. This forms .a serious 
obstacle, and it must 1 k‘ mc*t if the peat indu.stry is 
to h(‘ c'stahlishc^d on a' immianent basis, 3'hci foro- 
, going considerations furnish a. vc'ry strong incentive 
to inventors and others to produce some forni of 
apparatus by which peat may l>e dricxl .artifieially 
I on an economical basis and the industry carried on 
for twqjvc*. months instead of for only five or six as 
! at pres(>nt. So far no one a]^pears to linve sur- 
C‘ee<led, and even the hlkenberg process is still in 
iho experimental stage. 

All the pc'at in Ireland is at prc'sent h.and-c^nt, 
though in Canada and on thc» Continent mechnnic'al 
winning is being largely adoptcxl. In tlie Anrep 
and Anderson mnehines the jx'at is^macorated and 
the pulp spread out to a depth of 5 or 6 inches to 
*clry. Tn Germany, to.sts earricxl out in 191o showcci 
that Rufficient raw peat to prcxluco 75 tons of air- 
dricnl peat was excavated and bv ono 

machine and five men in ten hours. Thus, the outr 
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put of air-driod peat per worke;* per day was 15 U)ns, 
whereas an Irish hand-cutter, catcher and wheeler 
spread about 11 tons of raw material per dav, or 
one ton per man per day of air-driod peat. 

Attempts have been made from time to time to 
mak(! paper, building material, alcohol, petrol, ainl 
elotli irom peat, biif the main uses of peat must 
continue to be lor litter, cattle food and fuel (the 
latter including the various distillation products). 
1 eat dust is also used for packing fruit. 

As regards the application of ])eat to power 
l)roblems, the moisture present may be utilised to 
replace partially th^ steam which would otherwise 
have to be blown into the prodmrt'r in tlu' manu- 
facture of semi-wat(‘r gas. This is a great advan- 
tage which the gas producer can claim over the 
st4)am boiler, especially as thor(' is also the recovery 
of by-products to be eonsidi iod. Tly burning peat 
under a wat(“r-tub(' boiler and using the energy in 
turbo-generators an overall <'fliciency of 10*4 per 
cent, may be attained, whilst wIumi burnt in gas 
producers and usid in large power units fired bv 
gas the efTuiency is only 9*8 per cent. If the pro- 
ducer gas is used in a gas engine driving a gcuierator 
th(' effieiciuy may be taken as about 15 piT cent. In 
arriving at a sound conclusion as to the best metluRl 
to adopt for the utilisation of [)eat, aeeonnt must 
be taken of labour, depre<'iation. maintenance, and 
eapital charges, eontrasU'd with the overall efli- 
eieney and the valiK' of th<‘ recovered bv-prodiiets. 


NEWS FROM THE SECTIONS. 


- I.ONDOX. 

In place of the u,^nal meidiiig at Hnrlinglon 
House, a joint me<ding wiili lln‘ Institute of 
(diemistry was liold at tlx' 1 iistilut(‘’.s (piarters in 
Hussell S(|Uaic, W.Ch, on dune 7. No ])ap('rs were 
rea<l, but there was an c.xhihition of eltemicals 
and eliemical ajjparatus. which was imspeeled 
with interest hy a large number of mernhers 
and lillows. On tlu' iirst floor was shown an 
exhibition of the Shoringliam Light, by me.'ins of 
which a refiectitig surface above the .source of arti- 
fi(‘ial light reduces tin* excess of rays in the reil end 
of the spectrum, ami by thus cm|diasisiiig the effect 
of the blue and viob't rays caus<‘s the light to 
a{)))roach very clos<'ly in charai ter to that of day- 
light from a north window. 

In th(' lalKtratorio, on the* second floor were shown 
numerous oxliibits (jf < In'inical glas^waiv, tin(‘ 
eliemicals and ai)])aiatus ot various kimL:-- 

S. H.H. CV). : IVof, d. T. Hewitt showed sam[)lr.s 
of (piinine derivatives ami ])}icnylhydra7.i?i<'. 

Boake, Roberts and C'o, : .\ n exhibit of aeetylem' 
derivativo-i, aldeliydes ami amtaU's. 

T, and C. Clark, Idd. . Kiiamelh'd iron apparatus. 

Mr. C. A. Mitclieli: Osborn’s comparative rniero- 

ficope, a7i Am.-ricaii iievicc for comparing simul- 
taneously two colours (ui micros<-o]je slides, 

Arthur dolinson, Ltd.: “ ('liiuagia])li ” pemil,, 
for writing on glase, poiaelaiu or polislu’d nudals. 
made in four colours. 

Cannon 1 r(mfoiiiidries, Idd. : Kmuncllcd joins :ind 
vessels. 

Adam Hilgei', Ltd.; J iitci fcii-m e rd'i af tomci m"' 
and a jiol.irimetcr. 

Dr. C. A. Keane: An exliibit of the Pbifb'r gas 
anal y .s i s a j > p a r a t u s . 

Aluminium Plant and Vesiscl Co., Ltd. : Paih, 
bonds and other aluminium ware. 

Cambridge Siientific Co., Ltd.; Ojitical pyro-* 
metcjr and distance thermometer. 

Kestner Evaporator and Engineering Co., Ltd.: 
Charts and diagrams of douhle-cffect evajK>rators. 


I Thermal Syndicate, Ltd*. : Samjiles of the woll- 
known “ Vitreo.sil ’’ silic a chemical apiiaratus. 

! British Drug iloiisas, Ltd. : A selection of fine 
chemicals ami eliemical iiulicatorH. 

.8( ieutiti<- Sujiplies Co.. Ctd. : A largi* oxliibiLion 
()l British-made laboratory glassware of all kinds. 

Dr. It. Jwssiug showed various ejiccimen.s of eon- 
' lait rings packed in towers for use in traciioiial 
disj illation. 

W. J. Biisli and Co.. Ltd.: Exhibits of Ixr'iizoie 
and salicylir acid dcrivatises. 

Pharmico-Clmmii at I’roducts, litd. : A sele<'tion 
of fine eliemicals. 

'I’he annual meeting of tlii' Si'etiou was held in 
, llie Society’s Oflices, h'iii slimy Square, E.C., on 
dune 11. Mr. dulian Baker jiresidod. 

' After a vote of thanks liad liei'ii jiassed Ui Dr. 8. 
Miall, the ri'tiring lion-sei rotary, and be bad 
nqilied. it was announced that tlu* commitLoe had 
<4iM ti‘d Dr. (J W. .Bonicr-M’illiams an his siici I'ssor 
in oifiet'. .A liallid* for llu^ ('iiutioii of five new 
mernhers of committee resulttnl in favour of Mr. A. 
Chaston Chapman, Prof. W. B. Rodgkinson, Dr. 
Bernard Dyer, .Mr. A. il. Dewar, and Mi', .f. 
('onnaii. TIu' ri'tiring memlH'rs are Prof. d. 8. vS. 
Hiame. Prof. A. 1C lung, and .Messrs. A. E. Berry, 
II. Iv Cohw, and C. S. Carland. 


MEETINGS OF OTHER SOCIETIES. 


TIIK «()YAL SOC'IKTV. 

The Bakerian lAWiture w as di livcuaxl on .rune by 
Sir L. ICitlierford on “ Nuilear Constitution of tho 
Atom.” Earlier <‘X])eriments having indieati'd 
tliat tlie passage of a-juirtieles ilinmgli pure nitro- 
gen caused the liberation ot long-range particles 
r<‘sembling hydrogen, the natiiri' of the lalti'r was 
further examineii liy studying tlieir delleetiou in 
a magnet le fiidd. llie ohsm'vations reeordi'd are 
iii'ld to estahlisli (bdinitely that hydi'ogeu is one of 
the disintegration products of atmosph(>rie nitro- 
gen, and tiiat it is a const itiient of tho nitrogen 
nucleus. It was also eoneliidc'd that short-range 
fiartieles ol alonte mass d, approx., are I'xpclled 
trom the same nneh'us, and independently of the 
hydrogen; they are also set fi't'c from oxygen, hut 
III this ca^e no hydrogmi is liheratt'd. Thes<* new 
atoms prolaihly eonstit uti* an isotojx^ of helium. Hie 
striutural ililb'rmiee being that tlu'v eonfain three 
l.ydrogen nuclei and one eonni'cling electron, 
whm-eas the Imlium atom consists of lour tiydrog^ui 
iiiK'b“i and two sm h electrons. Mvidiuici^ wa.s ob- 
tained that the expulsion ol the mnv atoms from 
nitrogi'ii and o.xygi'u is a( compaiiii'd hy lihi'rntion 
of energy. 


ROYAL SOCIETY OF ART8. 

.At the outset of liiis let ture on ‘‘ d'he Oil Resources 
of the British Lmpire,” on dune 4^ Sir John 
Cadrnan <leplored the recent “ ni'w sptijx'r chatt^T ** 
as to tile imminence of British doinination over 
oil sufifily, and he adduced evidence to show that, 
with the exception of India, thme wyis nothing tti 
jirevent foreigners taking part in tho exploitation 
of oilfields situated within the Empire. The United 
Statics, upon which country wo must long remain 
ilependent, produces 70 per emit, of tho world’s 
output, and controls at least 80 pe- cent, of the 
total contribution of North America, including 
Mexico, to the worhl’s sujiply; the British Empire 
. furnishes 2\ per cent., or 4I per cent, if Persia be 
j medudod. Although it is true that tho United 
StatcM IS absorbing more and more of its own 
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supply, and that consequently t^e surplus available 
for export is dwindlinj^, pessimistic reports con- 
cerninj!; rapid exhaustion of its rotserves should be 
received with caution. 

'fho author then recalled the interesting facts 
that the deposition of natural petroleum seems to be 
associatcil with the tertiary and the carboniferous 
horizons (wlien plant life thrive<l on the carth)^ and 
that of the known deposits 49'4 per cent, was pro- 
duced from bho former and 4ri from the lattc‘r. 
Havinp: in view the enormous extent of these forma- 
tions and how exceedingly little has l^een done in 
prospecting for oil within tliem, any idea of a 
pernianont famine appear.s out of the question. 

The following statistics were given relating to the 
production, consumption, and importation of 
petroleum and petroleum products in the British 
Empire (tons) : — 

l*ro(hiction of Xatuwl PetroUxun in 1918. 

, rrotluftion. IDIS 



( I’on-i). 

Tnltod Kingduin 

L'.'iO.OOO 

('annda 

40.000 

'I'rinidad . . 

300.000 

India 

.. i,ir>o.ono 

' 

3.'>0.000 

Australia ) 

New Zt'aland j ' ’ 

. . • 10,000 

Sarawak . . 

HO.OOO 

Tutul Uriti.'^li Juiniiirc 

. . 2.0X0,000 

r<‘isda 

.. i.r. 00,000 

W’orld’a Piodiirt Ion 

. . TO.OUO.OOO 


Consumption and Product ion of Pe.trolcuxn 
Prothicis. * 



Cmnunuition. 

rrodiictioii. 

1012 

.. 4,212,000 

1,421,000 

1010 

.. 4.7 12.000 

l.alJl.OOO 

lOU 

a.UM.OIKl 

1 ,.''.02,000 

• loir. 

.'i.lS.t.OOO 

1, *120,000 

lOKi 

.. (■.t 2 s,ooo 

1 .*;.').‘'..000 

1017 

. . 7.4S5,ft(H> 

1,771,000 

10 IK 

. . o.oas.ooo 

2.07.S.OOO 


1018. 

ConstMuptlen. 

I’r*du< Uon. 

liivat Uiitain 

242..'>00 

.7.2y:>.ooo 

Indi.a 

.. l.IId.OOO 

1. 202.000 

Canada 

42,.'loo 

1.717,000 

.\nstraliii 

i(>.:;oo 

110.000 

N« w’ Zealand 

000 

07,000 

Soidh .\fiita 

- # 

.^>4,000 

|.t 

203,000 

424.000 

Trinl.lad 

20J.OOO 

112,000 


imports and, ('onsuiapt ion of Petroleum Produets 
ni 1918. 


oC iill prtrolriiin pnitiiKtri ^ Cotisiiiaiitioii In tho 
U) tlif I tiiti'd Kinj'duin. I I nited Kint;doin. 


Origin. 

Qiiantitv 
(lull-'). j 

I’rodurfs. 

O'lantily 

tlonsV' 

I'nitcd St.atesof .Ajncrlra 

Mexico 

1 011 eh I '.a.'il Indie.^ 

Indi.i .. 

Brit ImIi West India Islands | 
F’ei da . . . . 1 

i.soo.ooo 1 

500.000 1 

120.000 I 
oo.ooo ! 

1.20.000 1 
00,000 i 

Crude oil 
Kerosene 

M.'l'. .sjdrit 
l.iii.rleal inti oil i 
(las oil .. \ 

Fuel oil 

20,000 

020,000 

o.'.o.ooo 

200.000 

120.000 

1.020,000 

'l otul . . . . i 

1 

2.7(>o,0lU) , 

Total 

1 2.700,000 


Then follow'ed a brief review of the present 
position in regard to oil supply in each zone oT the 
Emjiiro, from which the following item.s ore 
seh'cted ; — - 

United A'? a (/do m.— The rexulls from the tost well 
at Hard.stoft indicate a promising future for British 
oil. Canada . — There are great tracts of country 
where the geological age and conditions favour 


petroleum production. New Zealand. — The*outlook 
j do(?s not at the moment appear very hopeful, 
j British i/ondi/ro.sV Indications of petroleum have 
1 been reported, and tke (lovcrnment is considering 
! the question of carrying out a geological survey. 

: Nigeria. — The geological conditions a.s to ago and 
i .striictur<‘ are pioniising. //and. —Indications 

i of oil have been ine^ with, and exaruination of tlie 
; territory is imminent. Sarawak .—Thv present 

; production (c/. s.) should be considerably inereased 
i wlien the mak*rial necessary for development can 
i g«)t to the fields, Brittsh North Bormo). — It is lx>- 
j lieved that promising fudds exist. Persia. — The 

i [totential soiirw of this area«i.s prodigious, and :i 
! very large output may Ije expected. Cyprus. — It 
; .semns doubtful whether oil in commercial quantitiof- 
1 will l>e discovered, Malta. — There are rocks ol 
; suitahl(‘ age and structure, and it is probable that 
' test drilling will he undertaken, Mesopotamia.— 

1 Very little is definitely known of the prospects 
! although the geological conditions are liclieved to 
I he similar to thos<' of Persia. As the Government 
is now eonsidering claims and proposals, further 
remarks would he inopportune. Palestine. — iSur- 
fac(‘ indications have Ireen found, and testing opera- 
tions will jnohahly be undertakmi at an early date. 

The paper coneliukHl with a brief lii.storical sketch 
i of the development of the petroleum industry. 


j THE ('HEMJCAh SOCIETV. 

! 'fhe loetun* room at Burlington House, W., 
having (irovisl to he <'utir<>Iy ina(h‘(|uat<' to accoiu- 
! iU()dat-<‘ th(‘ large audiences wliich attend the lec- 
; lures, that on Hi'lium, by Prof. .1. 11. Midicllan, on 
dune 17, was held in th(‘ leetiiri* theatre of the In- 
stitution of AhH-hanifal Engimxns, by tlie coiirte.sy 
of its Couneil. Sir .1, d. .Dohhie presided over an 
audience of ncaily 250 and announced that I-ho 
I'aml Kis< h('r .Mtnuori.al L('cturi> would be given by 
Dr. M. O. EursUn* on Oc tober 21 ni'xt. He also 
I made an apjieal to Britisli chemists to send dona- 
; tions (by duly 91 at latest) in support of the 
■ memori.al being raised by tlndr Fremh (-olh'ngues to 
' the memory of (\ F. Gerhardt ( 1801- -18,5()), the 
well-knoun Fi.mk h eheinist. 

The siihji’ct m.'itler of the hxtiiri' indiidcd data 
: concerning the oecurri'iicc and content of helium in 
natural gas within the Empire, more particularly 
, in ('anada; the* designs of the tikmI ifications of the 
j ('lamb' plant and process utilised, together with 
yields and possifde applications. Prof. McLellan’s 
i.atest experiments show th.at it is practicable to 
i'-ol.iie on a coiuiiK'rcial scale helium of 97 [>er cent, 
purity from the natural gas at Hamilton, Ontario, 

: at a <‘Ost of les.s than 2ld. P^'r cubic foot at 
i Hamilton A fuller account of the lecture will Ih' 
; given iu these columns in due course, 
j Sir Bit hard Threlfall, who spoke on the vote of 
j thanks to the lecturer, stated that his suggestion 
! to us(' helium in airships was communicated to tlu': 

' Admiralty as early ns Octoln^r, 1914, and that he 
was lead thereto hv press notices to tlio effect that 
j the Germ.ins conlmniilating the use ot an 

i unintlammable gas. A search into the literaLure, 

' es])t'('ially into Hie investigations of Prot. ('. 
j Monreu on the dissolvcal gases in the springs ol 
! Krance. en.abled him to slunv that the ust' ot 
heliwin by tin' (h'rmaiis n as impmh.ihli', and then 
; to present in outline a di'finite scheme ol large- 
; sc.ilc production from natural gas at Fredoiiia, 
K.'insas, F.S.A.. where the gas was known to he 
j comparatively rich in helium. Aftt'r a vt'ry hill 
investigation, the Admiralty decided, in August, 
j 1915, not to proceed with tin' scheme, hut whi'ii 
( Ameriia came in. all the information which had 
accumulated was passed on to that (ouiitry. 

At the meeting held on June 24 no definite de- 
cision iv'a.s reached concerning the propose<l increase 
in .subscription. 
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FARADAY SOC^IETY. 

At a nKH'tiri^ ln'lil on .funel l, in tin* jooins ol *! 
tlu! ClKMiiical S<x i4‘ty, Prof. *V. W. J'ortcr pi(*si<lin}i, 
various i)a])('rs, dtuilinj; mainly '\itli i'lcftiical con- j 
(luctivity, n'crc! rc'ad. 1'1 h‘ first ol by Dr. 

A. J^’U'cU and Mr. '1^. W’alLico, d(‘alt uitli tliv ton- j 
dnclion ol eb'ctriciLy Liu ()up;)i jnscd sotliiim liydralc. j 
Tlii4 it'sisLanct* was nui-asiircd bctw^'fii luo clci- | 
tiaxlc.s iimnt'rst'd in a bath, ol 4 It. diainotor, I 
{•ontainiiij^ about a L<jn <>l the alkali. Tin* chicl , 
rctsults obtaint'd wtuc : I. That as >hi‘ di-'^tamc ; 
btdwct'ii tlu4 elect roflcs is inereastai, the resistance 
increastis unLil a m«xinuiiii value is lasicbed, alter | 
which it remains constant. 2. 4'm> rate of cbaii}!;!' 
of resistance between .'12(1'’ and IHO" (k is (|■U)2 
jier c('nt. lall jier 1'^ ('. rise in t<'m peraLurt'. d. 4'ln‘ 
dt'coniposition voltap:<‘ at .‘{2(k ( ■. is 2 d.‘{2 and tb<‘ 
temjK'iatnia' co-eliiciciit is 2’2dxl() lor oat h P’ (k j 
ris(' in teinjici a Liirt'. in tlo' disc ii.ssion Atliicli lol- j 
lowed, the imdliod adojitc'd for nnaisurinp; the resist- ■ 
ance was criticised h\ some <d the speakers. 

A jiapcr by Dr. 11. Iv Haworth on “The i 
Mt'asiirc'ment ’ ol l^lcet roly tie Reh.ist.ince nsiii'^ 1 
AlU'rna I i lie (’airrcmts’' lollowed. 'J'b<‘ method 
tlescribed ctnisists in the use of a bridgt' in one arm i 
ol' which is jdaccfl the < <‘11 conta i ni n;j:; tin' elect rolyt<' j 
(which may 1 h' ri'ea rebel as a resistance' in se'iies j 
with a caiiacity) and a variable s<‘lf-induclion in ; 
series with it 'rin.' adjacent arm contains a vaii- j 
abb> rc'sistarici' and anotlu r scdl-indm tion. 4 he 
bridge is su])pli<'d with sinnsoidal alternating cur- ^ 
rent of a known (and variable) fii'<|ncmy and the ; 
balanca' is ri'ad on a \ ibration ealvanoim't cr. 4'he ; 
balance is first oblaiiii'd with I lu' ci-ll short- 1 
(‘ireuited and a;j:ain alt<T the ci'lI has bt'en intro- j 
duec'd, and from the results tin* lavistance and 
capacity are calculat<'d. With ’M< rea.s<*of freepn'iicy 

decrease in tlu' apjiaia’iit re' iTaiice' of the ei'll 
is fouiul, and by plotting!; tin' inipedeiieo of the coil 
Jor fii nunilK'r of diffi'ic'iit fre(|iienti<'s, the true 
resistance (/.<’., Hk' resistance at infinite fri'<iu<’ney) 
can lie fonml. 

4’lio tliird papi'r was one on “'rite .Mc'asnrement 
of Kh'ciriial (kmduetivity of Metals and Alloys at 
lHf;li 'J’<'ni|H‘ra I lire,” by Mr. .1. L. llaiiebloii, and 
eonsist<'c! mainly of a description of an apjiaratms 
de.si^ned ioi' thi.s piirpos<', Tlie prineiph' on AvTu<‘h 
tlie aiiparatns works is tin' ('oinpari.son of the volt- 
at 2 ;<' drop alone tin? speciiiKui with tliat alonj^ a 
.standard ic'sintanee, tin* .saiiu' current llowin;:! in 
both ; the speeiiiK'n is jdaced in .a siAoeial typo of 
furnace di-si^ijiK'd tsi ensure unirormity of teinjiera- 
ture. 

A short iioR' of .Mi.ss N. Ifosali intr<xlueed a .series 
of 21 v<'ry beautiful rnod<*Is illu.stratiii^ erystalline 
form and symiiu'try. 'riie.se mod<’ls are built up of 
steel w ires and silk threads coloured so as to repre- 
sent the diifoK'iit axes and planes of .symmetry. 

The 24 nuKleln exhibited reiuesent about 140 
different crystal forms. 

In adtlition l<i tlu'se papers several otbi'rs w<*re 
takt'ii as road. Amonjj;.sl tbcM' may be mentioiu'd 
one on “ The llKHiry of Kbx'tro-rhernieal Chlorate 
and Perchlorate Formation ” by Messrs. N. V. 8. 
Knibbs and H. Palfreoman. This paper deseribetl 
the r«'ioilts of the Tm'asiirement of the eondiielivities 
of solutions of chlorate, chloride', percdilorate, and 
of mixed chlorate, perchlorate', and chloral,, the 
velocity constanls of the reaction, and tlu* n'sistanc'e 
and potential effects in tcs-hiiical cells. 

Mr. F. H. .R'fle'iyks paper d^’scrilK's .s<ime experi- 
ment's on tluA elc'ctrol.v sis of solutions of sodium 
nitrate, usiiiji a copfier anode'. H<' combnhxs that j 
the followiiio reactions take place at the anode: — i 
(1) The cupric anion (ki(N(),) is formed. (2) This 
is deeompo.sed by the water present, KiyiiiK 
Cn(NOj)CuO and nitrous acid. (H) The iiiidisso- 
eiatod iK>rtion of tho nitrous acid deeoiiiiXHses, 
oiving rise to nitric acid and nitric oxide. 


Other papers contrihufed Avero “ The Sorption 
of l( 3 dim' hy Carbon,” by 3Ir. J. B. Firth, and 
“ 'I’Im' Pressure Variation of the Tk|uilibrium 
(oM'‘iaiiL ill Dilute Solution,'’ by Mr. A., ISf. 
Williams. 


PERSONALIA. 


.Mr. Julian Baker, ehairman of the London 
Se'ctioii ol tins Soeu'ty, has been ajipointc'd to the 
(‘(lil orsbip e)t the* Jourmil of the liustilufe of lircir- 
//(</, vacant by the resi}i,iiatiou of Prof, A. R. Jiing. 

Dr. 4’. Slate'r Price lu'.s la'C'ii aj'pointcd director 
of rc''iareli to (lie Rritisb Pliotograpibie Rc'se'arch 
.Vssocial ion. 

riie cliair of orgaiiie chemistry in the ['jiiversity 
eif lavcr|)oe»l has Im.-cii tilled by the appointnu'nt of 
Prof. I. M. Hcilliron. now prnlessor of organic 
e belli islty at I be- Royal Technical College, (Rasgow. 

Mr. II. Richardson, of the. Municipal College of 
Tea liiiology , Manclu'sler, lias .succt'e'dcd l^rof. AV. M. 
(Rirdiu'r iis* principal of the Bradford Tecluiical 
Colb'ge'. 

The* Council of the Royal Society of Arts has 
awaieb'd the' Albert .Medal lor Rl2() to Pro). A. A. 
•M icln'lsou, profc'S.sor of jihysics in the Univc'rsity of 
Chicago, ami who rcceivc'd th(' Nobel prize for 
physics ill RI07. 

Df. Ih'iijamin Moore*, of Qiieenks I’niversity 
Trelniid, ami formerly profe.ssor of liiochoinistry in 
the rnive'isity of Li vcrpcxil, has been appointed 
first {>rofe'ssor of bioche:>mjstrv in the IRiiversity of 
Oxford. 

AtSbcflield Lniversity, Dr. W. F. S. Turner, Who 
has hc'cn in eliarg<'*of tin* ih'av department of glass 
lechnology, has hc'en ('Iccted to the* rei'cntly ercatecl 
chair of glass te'clinology ; ami Dr. jMellanby, 
profe.Sf#>r of physiology in the Lniversity of London, 
has fieeii aj)f>oint(‘d to the lu'w chair of 
jiharmacology. 

The following decora tion.s liave been conferred 
iijxni British chemists for valuable scrvii.'os rendered 
(luring the war;— By the King of Italy ; OfRcers 
of the Order of St. Maurice and St. Tjazarus — Dr. 
T. M. Lowry, l^rof. J\ F. P'rankland. By the 
King of the Belgians : Oiheer of the (.Irder of the 
Crown — Dr. F. J. Russell; Commander- J)r. W. R. 
Dunstaii. 

Prof. Marston T. Bogc'rt. pri'sidedt of this 
j Society in 1912 1.4, has been eh'cted president of 
I the NeAv A'ork Section the Society de Chimie 
, Jndnstrielle. for the ('iisuing y('ar. 
j The Chandler M<x]al of the American Cliomicaf 
; Society has he(*n i>re.sented to Dr. W. R, AV^hitnev, 

! dir(‘ctnr of research to the Ceneral IJeetrie Co. at 
Schenectady, formerly professor in the Mns- 
• saehusetts Institute of Te<'hnology. 

Mr. V an H. Manning, vv'hose resignation as 
' director of the United Stall's Rureaii of Mines was 
' recently announced, has been appoinPxl director 
i of the mnvly-orgaiiisod Bureau of Statistics and 
I lU'seanh of the .\nierican Petroleum Institute. 

Dr. A. Kirpal has lx*en appointed professor of 
cheiiiistrv in the German University at Prague. 

Prof. F. Haber, director of the Kaiser-AYilhelm 
Institute for Physical and Flectro-chemistry, is to 
succeed the late Frnil Fischor at Berlin University. 

« Dr. Haber has intimated his acceptance of this pro- 
fessor.ship suhj<'et to being allowed to retain his 
present position, and it is therefore proposed to 
elect a second ordinary professor of chemistry. 
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NEWS AND NOTES. 


• KKANCK. 

Industrial Note*. hi hjiito of the 

many dillirultics wliicli liavo l:it<‘ty liamlira jipod prd- 
<liU'tion, il .soi'ins ns il maximum j)ri<rs liavo at last 
)x‘cii rCcaclu'd ; aItliou;.di (k'maiid t*\<vo«ls .supply, 
])n('(‘s }ia\m to )),. lowmad h) miablo aiiv Imsiitrss to 
1)0 <l()no. Tlio dc'olino in Iho pi i( «-.s of mufals oxtouds 
])rar.tically to all aluminium, i\liich remains 

iirm at I0,o()() fi am s (a'r toi-i. 

ft wa.s staU'd soiim time ai!:o in (dumian papois 
llml Franoo had undcrtakfii to supply (oTmauy 
with 200, (){)() tons of iidii ore for oaoh of tho mouths 
of .May and dmio. 'I'his promis<^ was, indeed, nia<lc‘; 
hut on tln‘ eioar understandiiu' that (ou inany should 
send luel HI letiirii, and es|)o<'iallv inetailure;i<al 
coko. As (huniany lias not yet fulfil]<Ml ln>r ohTipa- 
tions tf) th.' <‘xU'nt stipulated ijj tlu' Ik-a.e TreaTv. 
it is haidly likely that tin' imjnutat ion of iron oro 
into that country will (>xce('d 50,000 tons for May. 

run/. Tli(‘ i)r()duction of coal durint' April. 
1,752,000 tons, aeainst 1 .-lo | ,500 ions in March, is 
still much hclow normal, (h-rmau <-oai is arrivinjj; 
at the rate of 1,000,000 toii.s a month! which is a 
ercat imiiroi'eincnt. American coal conx'.s in at the 
iat(‘ of ISO, 0(H) tons a month, and there are stroiie; 
rcaisons to lioi»e that Idfoia' lou^ this ti}j;ure will he 
hrou^ht (o ;100,000 tons. N<'ver has the British e\- 
])ortation of coal ta'aclnai such a low level. It is 
edimat-ed that the total for 1020 Mill h<‘ ahout 
50 million tons Ik'Iom' that for 1910. 

The llu'uncdl M(t i kc! , - Wiy j^reat unsteadnn’ss 
ol pi ices in tiu' ch<Mui<'a I market is nsactine stronpdy 
on tiu' develo])ment of chcmii-al industry siia-e hi})!:h 
<()st of raw material leads to the us«> ol elu'aiicr 
suh.'^j i lutes, and the introduction of these often 
entails radical chanei's in hoth pria esses and plant. 
'I'h(' situation is made Mdrs<‘ 1)^ the Mastae,. and 
aliseucc' of method noticmihle in many ivorks. and 
in inaiiy <:!.ses tiu' ipiality of tin* manufacture is 
sacrilic<’d to the inij)erative need for incri'as^d pro- 
duction. lloM-ev<'r. these olistaclcs are gradually 
Iw'ino; ovi'rcome hy tin* comhination of the lea<lin}: 
chemical tiinns Mhich realise more and more that 
co-operation is tin* k<’ynote of pro^ivss. 

'Thcri* is a ttreat ih-niand for act*t.ic acid, sulphuric 
acid, and formaldehyde, the 'Id jier cent, solution of 
the Inst-n.inn'd lieino nnohtainal)!)* e\cn at 2(1 fr. 
fier kp;. Tartari<‘ and citric acids, owinp; to the 
“ dry ” i>olicy in the l’nit<-d States, an* very .sear<‘e, 
ami oilers of 25- 20 fr. p<>r kp. and .‘30 fr. per kp;., I 
ri'spi*) !! v('ly. ha\'e he<'n matle. .Mineral colours arc* ' 
also in pri'at demand. The price of.mereiirv has ; 
pone up lo .‘37- 138 fr. ])cr kp;. ; tlic demainl has inueh j 
iiicreascil owinp to its use in tlie synthelie pimlue- j 
tioii of idt’ohol and acetic aeid. I^otassiuiii salts arc i 
rare, and tin* earhonaie is hardy ohtainahle at i 
75d — 81)0 fr. jier (|uintal, Mliicli is a s)*rious matter ; 
for plass manufacturers. j 

Tm/uspor/. - - Tho Oovernment Bill for the re- ! 
orpunisation of the French railMay system jiroA ides ■ 
for the estahlishment of a supreme council, com- 1 
pos('d of representatives of tin* State, of the rail- 
May, s, and of <(unmerce and industry, to co-or<linal(* 
1h(' M’ork of the <-onipanies in the national interest; ; 
at the same time the autonomy of the individual j 
companies ts to Ik* preserved, therein- ensurinp 
healthy competition. Financial resonrce.s are to be i 
pooled. The staffs of the companies Mill Ik* re- I 
presentfHl on the council and Mill be pranted .a i 
bonus on profits. The Bill also provides for the de- 
^■elopmellt and iurreased elficieney ol tho rollinp 
stock, and for tlie interconnexion of laihvay liiu\s 
Mith ports, Materways and eanals. 

A<’tivp steps are Ixinp taken to develop 
cotton groM'inp in the colonies. Chlicia, now' under 


I Ironeh control, seeni.s a prom wing field, a« <!ts eli- 
^ mate is like that of* Fgypt, and, it is stated, an 
j area of 800, (HH) heitare.s (1. 870. 000 a<‘reK) is avail- 
j ahle lor eotton proMii*^;. the pi-nhahh* yield Ixing 
I about 200,000 tons of cotton, Mhich Monkl almost 
meet the present consumption -250.000 tons. 

' The OIhe Oil Indii8tr>.- SincA the war the olive oil 
j indiislry in the South of Franc.> has extended eon- 
I suh'rably, hut has not yet attained the position it 
I held in I9l;3, althouph at that time it Mas declining 
! oM'inp to the lou jiriee of tin* oil. 7'lie luodiu lion 
: of oil in li‘l:3, 1917, and 1910 Mas 1135, 000, 280,000, 
j and O.'S.OOO h<‘( tolitres, respeetyx-ly . the low H'liirn 
I in 1911) heiiig d^K* to n nfa voiirahii* u-cather condi- 
, lions, 'flic enormous inerease* in the value of olive 
; ml has pi\<‘n a n<'w impetus to the industry, and 
! flu* improved methods of euliivation and 'ei-usli, 
i iiig nou t'lnployed should lead to inere;isi‘d ero[)s. 
‘flu* home suf)ply of olive oil is very pieally 
hcloM French n<*<‘ds. Normally about ii million 
; ijiiintaK (loO.OOt) in. tons) is eonsnim'il annuallv, 

I and in |0I9 only IJ per ec'ut. of this was forth- 
: eominp. 'I li<‘ general sliortape of f'dihle oils in 
' Fraiui* is din- to dinieiiKies in iiiiportiiig oil-s<*eds 
j from abroad, to the impossihil ity of imj)orting olive 
oil Ironi Italy, 'Jhinis, .Mpiius, and Spain, and to 
' diinini.'^hinp product ion at home, the ari'a under 
: thesr .seeds in 1917 hi'inp hut oMo-(|uarter of that 
I pi ioi- to the M'ar. In vi»>M' of tin* present value 
: ol olive oil many neu- mills with improved erushing 
1 iiiaehinery .-ire springing up in flu* oliv<* districts, 
hut tln'i** is no ])rosp<>et of any In'ing available for 
iXportation. Tin* “olive” oil exportc'd in the past 
a as 1,11 e|y, if <'ver, pure Proveina* olivf* oil, hut a 
mixture of Fn'ueh and foreipn olive oils.- -f/fr/. oj 
Tni<h> M<ni 1)3, 1020.) 

Bcsourt'cs of Senegal. —The eliief agricultural [iro- 
(Inet of Senegal is groundnuts, M'hieh has hei'ii ev 
porU'd siins* 1810, tin* shipnu'nt in 1915 reaching 
*300,221 tons. I'ln* cultivation of this crop, tho 
best \'ari<'tn*s of mIu'cIi .in* grown in the Cayor 
district, is (‘xleiiding as m<*aiis of eominunication 
imf)ruvo. .Among other crops tfie oil palm groM'S 
lairly abundantly in Kazamanza and to tho north 
of the peninsula of (’ape* V(*rde, and there are ii few 
coconut plant.'itjons near St. lujuis. Tlic* easts^r- 
oil pl.'inl is groM n all over the colony, and gives a 
good yic'ld of oil. .After groii ndii iits, gum arahic is 
tin* next mo.sf important prcKluet, M'ith an export, 
in 11)11), of 250,00(1 kg. AVax, ruhlx’r, food plants, 
c.c/., rice, inillef, inaiiioe, are also produ(.*ed.— (/fev. 
Pnxl. Chun., Mar. 31, 1920.) 

FNJTFI) STATICS. 

American Chemical Society. — On May JO the Society 
grantc'cl a chartcT to a iicm’ section t^ l>o known as 
the Savann.ah Section, with headcpiarters in 
Savannah, (Jc'orgia, F.S.A. '^J'he first president is 
Air. .1. .1. Mc-Manus, and the secretary-treasurer, 
Mr. Jleiherl J*. Strack. 

At a un i ting of the New York Section on .fune 1 1, 
a siinplitied form of boiling-point apparatus, or 
ehiillioseoiic*, M-as ch'.seribc'd Mhich is specially de- 
.''ignc'd for the use of hroMers, M’ho must now pro- 
duce malt drinks containing le.s.s than 0'5 per rent, 
of alcohol. Although it is possible to prepare 
hc*V)*ra^o>s made* from grain uith less tlian this per- 
centage of alcohol, the practice generally folloMc-d 
is to make thc*m uith 2-3 per cent, and then to re- 
move tlie exc*e.ss of alcohol by running the liquid 
over a hot surfne-e in a thin stream or sheet, or to 
h(*at the liquid in a vacuum. In most eases the 
excels alcohol is Masted, as recovery is expensive. 

A simple* eryoseopio apparatus for the rapid testing 
of milk was deserib<*d by Dr. J. Hortvet, of the 
Alinnosota State Dairy, Mdiieh is based on the fact 
that watered milk has a different freezing point to 
pure milk. 
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Degummitif^ of Silk. — A proyoss of dc[!;uinmiii*' silk 
has Ix'oii (h'visc'd by wliich tlK.*«ravv maU*riui is sub-t j 
mors('d under a pressure o^f 71b. for UO minutes in 
distilbsl wati'r containing; a small amount of am- 
))i<)nia, borax, caustic soda, soda ash, or other | 
alkali, 'the use of soap is obviated and tlie treated 
silk has a normal lifstre. 

Improvement In Cement Manufacture. An Anieri( an 
patt'iit has b(M*n ^ranU'd for an improvement in the 
wet ])rocess of inanufact iirini; f^ortland cement, 
whereby a material which will pia'vent objectionablo 
sottint; in tlu' slurry is introduced. Such a 
material, for instaoc<‘, ()'25 i)er cent, of su[;ar, is <le- 
stroyed duriii}; caleina I ion. 

Surface Treatment of Concrete Floors. — It has be<“n 
found that such ((impounds as nia};ucsium lluo.sili- 
cate, sodium silicate', and zinc sulphate p;ivc lairly 
satisfactory results when usi'd for (|•('atinJ; tlu' sur- 
face of coiUTC'ts' floors to piM'vent ('xcessive dusting. 
'^rrc'attiK'n t \vijh aluminiiini suliihate has j;iven a 
lloor nhich la'in.-iins in satisfactory condition after 
nine months of wear. ' 

Rendering; Pyroxylin less Inllammahle. — A patent 
has Ix'en f;rant('d for a m^w proc(?ss P) dt'crease the | 
inflammaliility of pyroxylin. 1'he commercial ' 

article is dissolved in methyl alcohol eontaininj; T) per ' 
cent, of acetoiK' ; tin* .solutioji is tlu'ii dilut<'d with ; 
carbon t<'traehlorid(' and eldorinaPsl in the pr<'- ; 
s('ne(' of a earrici', such as zijic or tin chlorid<‘, until I 
five to cieht pi'f ci'nt. by \veij;ht of chloritu' has he(‘]i ^ 
absoi'bed. The' solution may tlu'ii he evaporated ; 
and the ehlorinat('d [lyroxylin washed, neutrali.sed, i 
and di'ii'd in the usual maimer. , 

CANADA. I 

Metallurgy in Hritisti Columbia. TIk' (N)nsolidal<'d | 

«Miuin[; ami Smeltini; Co. is inei isinu; tin' capacity j 
of its refinery fiann 2t) to oO tons of cop[)cr per day iu 
order to treat tin' output of tlu' Canada CopjK'r 
Corporation's snielt-ers at .Mleiiby, \\hich is ex- 
p('ct('d to be I, ‘to tons of com cntrati's (witii a coiiper 
((intent of about 2o p<'r c('iit.) per day. .\ rod null 
is also bcin<; insialled at d’rail at a cost of about 
.iil^DO.OOO. In llie past Canada inijiorti'd practically 
all its liar and ro(i copper from (In' Cnited State's, 
the importation in IDIH reaebinj; I f,7l>ti,2()l) lb., 
valued at .'Jtd,7H7,521 ; with tlu^ new rod mill in 
opc'ration a lar^(‘ jiroimrtion of the rod copper used 
should be prodmed in (binada. Plans for the now 
concentrator for tlu' Consolidatixl Co. to treat the 
copper-p;old-silver ores from the company’s Posslaml 
mine an' bein^ puslu'd on \\ith the utmost s[)ecd. 

At t!i(^ Dolly \'arden Aline, at Alice Arm, ICC., un- 
usually ricii silver ore, carrying he.ivy plate silv( r, 
has b('en struck. About 2i tons of this ore is beiii;; 
produced daily and sent to the Ni'lby Smelter on 
San Francisco Pay. 

Chemical Products, I.td. -7 1 enton, Ontario, will 
soon hccomc one of the largest centres of chemical 
industry in (kmada, as new orp:anisation , known 
a.s Chemical Prodiuls, Ltd., has hou^ht tin* plant 
formerly owiU'<l hy the British Chemicals, Ltd.,, 
which was ojK'iated hy tlu‘ Imperial Munitions 
Board diiriii}; tin* war for the manufacture of ex- j 
[ilosives, etc. 7’he property comprisc.s 2.V) acres, , 
bounded on tlin'c sides hy main lines of threi' J 
chief railways, and on the foiirtli side hy the Trent ! 
River and Trent River Valley Canal. As Trenton ; 
(population 7,()()()) is also located at tlu' lu'ad of the 
B.iy of Qninte, the plant is well situated both for ; 
water and rail transportation. Chemical Products, ! 
Ltd., has becJi la'cently formed to -iu‘(‘e('d the : 
Chemical Products of Canada, Ltd., organised in | 
1916, whi('h producers aspirin, phenaeetin, cte., at J 
Toronto. Manufacturing operation.s have already * 
eoniineiiood at Trenton, where the plant is being | 
laid out in four sections. Jn the first unit sulphuric { 
acid will be made, largely for the production of acid i 


phosphate for fertilisers, 'and nitric acid for general 
purposes. Plant No. 2 will be devoted to the manu- 
facture' of rcdiiK'd .sodium nitrate and magnesinm 
sulph:it(‘, plant No. .7 for salicylates and derivatives 
;iiul plant No. 4 for ammonia and coke-oven hy- 
prodints. I’laut operations are in charge of Air. 
A. H. C. IL'itman, who was the first to prodneo 
uspirin on a eominereial .scale in Canada for the 
Cott-A-Lap Co., at AValkerville, Ontario. The 
'rrentou Co. is capitalised at .f 2, 000, 000, and is pro- 
[lared to mannfacture 75,000 tons of acid phosphato 
per annum, utilising [ihosphate rock from Central 
Ontario as raw material. 77ie annual production 
of tlie other jiroducts is estimated to b(‘ : Sulphuric*. 
:iei(|, .‘t^.lbO tons, sodium nitrate 0,000 tons, salicylic 
acid 150, 000 II)., and as[)irin 1,080,000 lb.; a large 
exjiort trade is cx|)ectcd in all these prcalucts. 

AUSTRALIA. 

Iron Ore at Yampi Sound. — It is statcxl on the 
authority of the . State Alining Fngineer (Air. 
A. Aloutgomcry) of Western Australia that 

eitoniioii'^ (|uanliti('.s of unusually pure iron ore 
(Kciir on Koolaii and Cockatoo Islands at the 
Mortli-c'ast side of the entraiico to King’s 

Sound, and lu'ar Vampi Sound, which affords 
a siiacious,* (h'i'ji-w at('r harbour. I’lio deposits are 
sedimentary h('d.s of dense micaceous lia'iiiatito, and 
tin' outcrop at ouo part measures 1,10-140 ft. 
a( 1 ( 1 ^". If the “ probable ” ore below liigli-wnter 
mark Ik' (ak«'n into accuiiut, tlu' estimated rpiantity 
ol 07, .100. 000 lolls woidd have to he in('reas('d several 
hundredfold, thus making the 0('cu rri'iice one 
of tin' greal('st in tin' world ; in addition large (pian- 
liift's of alluvial oia* could Ik* dredg('(l from the 
harbour near the cliffs. The ( ombination of a liuge 
iroii-ore (le|) 0 '>it of lir.st-rai(‘ (|uality and workabh^. 
by (iiiarrying. with a deop-water harbour wheia; 
ships could 1 m' loaded directly from tlu' (piarries, is 
alm()^t nni(|ii('. I'he ore is very pure and free from 
I (l('lct-<‘rious ingr('(ii('nts, both phosphorus and sul- 
i phur being w(41 within tin* limits for high-class ores, 
j ft is suggcsti'd that as much oia* as [lossihle should 
I !».' s(^it to the J'aist(.'rn Slates of Australia for 
I siin'lting, as no coal suitable for this purpo.S(^ ha.> 
j been found in \^'('^t('rn .Australia, and coal should 
he can i<'d liaek to ^'ampi Sound a.s a return freight 
; ami stoia'd tlien* for coaling ships coming for ear- 
' goes of iron on^^ for the T'nited Kingdom. I'lie 
I deposits must he worked on a largo .scale to bo pro- 
; fitnble, and it i'^ siiggi'st('d that a combination of 
j iron and shifiping interests in Croat Britain would 
; h(' most liki'ly to be successful iu this respect. Clicap 
j sliipuu nl should go far to compeusato for the cost 
I of the long voyage to Briti.sli mark('ts. 

j SOUTH AUBJCA. 

Industrial Notes. (Unif ut, — Tlic African Portland 
I Cenn'ut Ch)., Ltd., is b( ing tloaU'd for the purpose 
ot manufacturing port land (*('im*nt at I’ort Fliza- 
beth. 

Trun.^i'iial f,'(ihl Oiifjnif. The following fignrew 
relating to gold prodia tion liave iK'cn issued hy the 
Cbamher of Aliue^ for the years 1919 and 19)8 
[ respi'ctivelv : I'ons milled, 2 1 , 1 12. 1,12 t25,2t)7,fk)2) ; 
yi('ld, i:.‘r),:tsl,974 ( C:r),7(>S,tJ8S) ; llimoz., 8.,8;Mb09l 
(■-<, 129,059) ; letal working cost jK*r ton, 2,‘4s. 
(21s. '‘■^(1.); total working profit [X'r ton, 5s. (3d. 
(()s. Id,); dividends, CO, 075, 7(35 (C5,237,0-T3). 

Soiit h -Wrst Africdn M inf ml (hitjuif- In Soutli- 
AV('-,t Africa tlu* diamond outiiub for tho year 
ended Marcli ,11, 1919, was valued at 4;800,(K)0, com- 
pared with C8.l;b9.T3 f(jr 1917, and ,C749,0(X) for 
I9I8. Ajipi oximat('ly 7500 tons of copper ore was 
exported to eompleU* eontraets, after which export 
was stopped. The (Hiantity of ore available for 
exjiort at the end of Alarch was approximately 
1.50,000 tons. Five tin mines are working, two of 
which were ro-ojH*ned in October, 1918. Seventy- 
four tons of tin was exj)ortod during 1918. 
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Lfather and Tannim/ Industry. — Tl>o tnnnins 
industry lian been much oxtenderl. Four additional 
factories have boon opened at Port Flizabeth for 
the Jiiannfacture of leather goods, and there are 
exk^i.sions in the same direction at OudtHhoorn. A 
new boot faelory has btxui (ompleted at (Ireal IJrak 
Pi ver, w here the output is l apidly in<‘reasing. I'here 
is also a tannery and Imot factory at SoinersiU Fast. 

A b(K)t factory at IkMlfoicl hao eomnumced op<‘ra- 
ticjiis ill conjunction with tlu' local tannery. '’J’lus 
taniHu-y at K ingwillianistsjwn dealt with apjiroxi- 
iiiately 70,<MK) liides last yi'ar. d'he large military 
ty)ntra( ts have ceasycd, and the factories are now 
niaiiuiacturing for civil rcapiireiiH'n Ls. fiiailher 
and leatiu'r goods valued at tlVdJoS weii' t^xporled 
during IDIS, an increase of 111102 (‘oinpared with 
15)17, and of i.'l(),M7.‘) compared with IDId.- t^ffirnd. 

Af’ricultural Journal. It is announced that the 
A ij I i( ult II lid JdiiiiuiI of the t'nion of Snutti Afiini^ 
tiu' olH( ial <u-gan of th(' Dej)artnient ol Agriculture, 
which ceased publication after August, 1!)I4, is 
about to reappear under itis old title, and will be 
published montldv in two Iangnag«'s, comnnuicing 
April. 1920. 

(IFNFHAL. 

Imperial Mineral Resources Bureau. —f)r. H. 8elig- 
nian. wlio reiiresenis tin' Society of Chemical 
Industry on the Aluminium, Magnesium, Potassium 
..nd Sodium 4’echiiical Coiiiniitk'e of the Imperial 
jMincal Pesonrees Puroau, h.as kindly supiilied the 
following not('s rt'lating to tlu‘ work of the Com- 
mittee.— As originally ap[)ointed, the ( Vunmittei' 
consisted of Dr. .1. \V . Fvans (chairman), J)r. tjelig- 
iiiai). .Mr. .M. Morrison, ref)res('nting the institute 
of .Metals, witli Sir P. Pi'dmayne, and Lord Morris 
.as r.r nfficio inmiihers. 'J'lu' first step was to add ten 
new iianu's to tlie list of rnemhers, incinding si'veral 
welj-kiiown in ehmnieal indiistiy. I n order to prermit 
overlapping the (oivernors of tin' Pureaii hav<' d<'- 
eide<l that potash slunild he ti'?uisferr(<l from this 
Committee to tin' Clu'inical indnstrii's (’oiiinii tti'e, 
and the nu'mlK'rs of the Aliirniainm Conimittei* ap- 
[miiited to deal with potash liave Ix'cm ce-opted on 
the Chemical rndiisirii's Committee for this special 
imrpiwi'. 4’ho main woik done hy the Ahiininiiim 
Conimitti'e to date Ims been tin* < onsidi-ration of 
the devel'tpnu'nt of tins important hanxit(‘ <leposils 
ill Piitish (Juiana. It has exai.^ined the i>roposal.s 
of the ( Jo , eninn'iit for opening up lhes(‘ de|)osits, 
and Ims je n]e la'com iin'iida t ions with a view to 
.securing the interests of liritish chemical indiistiw 
as well as those, of tin- liims interi'sted jn tin' rnanii- 
taetuin' of alnmininm. The nn'etings of tlie (’oni- 
mittee liavi* bin'll siispended for si'veral months 
[lending the eolleehdn hy the oHici.als o£ information 
ami statistics dealing w ith the siihii'i'ts which como 
within the Committ('(‘’s pnr^'iew. The meetings are 
to he resumed short ly. 

Siif<ar Re.search.- Tin' Pritisli Fmjiirc Sugar Pe- 
searth Association has appointed a .snh-cominitt('e, 
consisting of J’rof. A. P. Ling (convener). Prof. T. 
Cray, aiicl Messrs. AV. Douglas, Hugh Afain, James 
Ogilvie, and L. J. de Whalley, with pow'or to co-opt. 

'' to < (Uisnler and advise on the f|uestion of the 
normal weight of sugar to bt^ used for the quart/, 
conifieiisating polarimeter in use for technical sugar 
W'ork.” All chemisls inteiested in this (pieslion 
sbonld apply to the secretary of the As.soeiation, 
Afr. 0. AV, (JifFarcl, at .‘5 — 7, Old Cneon Street. 
S.AV. 1, for a memorandum drawn up by the sub- 
committee. 

Research Association lor the Iron Trade. — Sk'ps have 
b<H'n taki'ii by the fnsiitution of British Foundry- 
Tnen to form a R<'S('nr<'h Association for the gray 1 
and malleable east iron trades under the auspices* 
of the Ooverninent Departnu'iit of Scieiitihc and 
Industrial Research. It is proposed to have the 
oftiees and laboratories (the latter now* existing) 


wdtl^ bureau of information in Birniingliain, and 
Mr. T. Vickers, m'Cri'tary of tlio Metallurgical 
Society, lias Ix'en appointed Uvhnieal organiser. 

1 here are 2800 fouadrii's in Croat Britain, of 
w'liU'h 285 are in Scotland ami 50 in Ireland. In 
the Miilland.s there arv 828, and Bi iniingliam lias 
the mo'st foundrii's of any Fnglish town, viz., 118. 
A orkshiri' has the laiigost mimlKr of any county — 
•115. Labour is .supporting the iron-fotinding re- 
search .scheme, for it is generally felt that the in- 
diistiy is niueh in need of seii'iitilu' assistance. 

The Spitzberj^en Treaty, -The treaty n'gnlatjng the 
status of Spitzbergen and conferring the sover- 
eignty on Nori^ay has (won Tlrawn up, and the 
Powi'rs eonei'riied (United States, British Fmpire, 
Denmark, France, Italy, .lapan, Norway, Nether- 
lands, and Swed('n) have iiotitieil tlieir agreement 
to its ((‘rms. The treaty provides, niter alia, that 
the nationals of all thi' High Contraeting Parth's 
shall have I'ljuai lilx'rty of access ;ind entry to tho 
archipelago and may carry on there without iin- 
[WHliment all maritime, industrial, mining, and 
comniereial opi'iations on a footing of absolute 
('quality. Ill addition, Norway undertakes to grant 
('(piality of treatiiK'iit with regard to methods of 
a((piisition, enjoyment, and ('xereise of the right of 
ownership of pnqx'rty, including min(*ral rights, to 
[irovidi* mining regulations tliai ('xcludo any privi- 
leges, monopolies, or favamrs for the Is'iietit of tho 
Stall' or the nationals of any one of the High (’ou- 
traeting Parties, including Norway. Tho Nor- 
wi'gian (Government t an h'vy an exiiort duty not ex- 
(•c(*ding 1 per cent, of the maxi muni value of 
miiK'rals exporti'd up to 101), 000 tons, iK'Vond which 
figiiri' tlu' dntv will Ik* [iroiiortionatclv diminished. 

{lid. of Trade J., Apr. 29. 1920.) 

The Roheinian Gla.s.s Industry. — Tlie glass facLories 
are now merwln'linci! with orders, partly on 
account of Hm' conditions of I'xcliangi' and [lartly 
owing to the l.-irge hnsim'ss which resulti'd from tin' 
fairs at la'ipzig and Lyons. In iraih' circles, how- 
ever, the opinion is held that aftt'r two ycnr.s of 
siK'li activity over-production is bound l-o follow'. 
Jajian is to Ih' ri'garded a(S a dangerous {'ompetitor ; 
in 1914 that ('onntry had 405 glass factorii's and 
about 9()()() workers, in 1917 tlu'ri' wi're 882 factorii's 
and 17,0(X) U’orki'rs. In eonsi'qiienee of this eoni- 
[K'tiiioii, till' Indian and most of the markets in 
the Near Fast are probahly lost lor good. Ni'W' 
works have Ix'en erected in llt'lgium, the Ukraine, 
Jlnmania and Poland, and in north-west Bohemia 
aloiu' 19 large new' eonipnnies have ri'ix'ntly Ins'll 
founded. All these faei<s point to a quick ri'ai tion 
for the local glass indiistrv. -(/. aiKieic. Chrm., 
Apr. 20, 1920.) 

Chemical Industry in Hunj-lary. — Thi' Hungarian 
sugar industry, which hc'fore tlu' war exported eon- 
siil.'i able (piantitii^s of sugar eane, now* barely pro- 
diiK's niori' tliaii 8 per ci'iit. of tlo' hono' require- 
UH'iits. Owing to high priies inanufaeturers of 
spirits are likely to offer higher prices for sugar 
beets than the sugar mannfaeturers can, unless tho 
(Jovernmeut prohibits the sale of roots for tho pur- 
pose of manufacturing spiiits. The shortage of 
leatlu'r is Ix'ing acutely felt and pric'i's are high. 

Bi'for^ tin' dehnele in 1918, Hungary w'iis very 
m'arlv indi'pendi'iit of outside' sonrei's of sup|dy of 
eh('inH-ais, hut the partition of the country lias dc- 
|)rivcd it of its largest and most important chemical 
works. .-Vi tho present tinu', it is stated, the fol- 
lowing branelies would bo ablo to supply tho 
country’s iiei'ds woro tho necessary raw materials 
available; .Artificial fertilis<*rs, vegetablo and 
mim'ral oils, fats, riibher, starch, alcohol, [iharma- 
(•('iitieal prodiK'ts, and dyes. To on.snre tho pro- 
vision of adequate supplies of raw materials it is 
suggested that agroi'nients should bo concluded to 
thi.s o’ld with other countries, particularly with 
German Austria,- that agriculture must bo rasuaci- 
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tated* and that choinical works shoidd be granted 
taciliti('s by the State in r^^lJJect of supplies of* 
alcohol. At the present time the provision of 
elieiiiieal su))plies of all kinds is rendered almost ini- 
]if)ssihlc by [jiuhibitive prices due to prolitc-ering. — 
[lldndclsmuytmin , .Ip/'. 7, Mny, 13, 1920.) 

Proposed Changes in the “''yiitar-Vcrsuchsamt.” — A 

Bill lias been introduc<‘d into the (lerinan National 
Assembly t<i authoriM' llie conversion of the “ Alili- 
tar-\'ei'sucbsaint ” (Military Kxi>erini(‘ntal Station) 
into a “ ('li<-niikaliseli-T('ebni.^clie Jleichsantalt ” 
(National Insiitiile of 'r<‘elini< al ('b<*niistry). 3 b<‘ 
“ W rsnchsanit ” b«s been engaged for the past .30 
years on work in applii'd ])h\sies and ebeniistry, iii- 
(luding imabaniial and ni(‘talliirgieal teehni(jue, 
and in i(s new form i( is pro[)ose<l to charge it with 
investigations of raw materials, r(‘s<‘arebcs on 
problems of geneial industrial iniportane<‘, investi- 
gations into tfie pi'i'\ ('ll! ion of aeeideiits, tire ruid 
explosions, ami tlu' prote(li(m of tln^ workers, in 
addition, t lie In^Lilnte will be associated with <•( r 
tain (level iimeiii Depai inients di-iding with (bo 
utilisation or de'^tnutioii of munitions of nar etc. 
;\n,\' work to be undertaken will Ik* limilt'd to (bat 
not alread\ (()\'(ni d hv oilier (eehnieal iii.'^i itutioiis. 

(('hrm.-Zcif,, .I///', 21)’. 1920.) 

Aiiiminiuni Manufacture in Norway. — The aluniiniuni 
works of tb<‘ Hfiyang'^aldens Norsk Aluminium ('o., 
which has hillierto manufa(‘tiired <'l<'eLro(les and 
eaibide, is reported to have* started the |>roduetion 
of aluiiiiiiinm and to lia\<' already marki U'd some of 
its products. As the '^iipply of caleiiied clay from 
the krencli-owmsl works at Iloyangmi is still very 
nnsatisfaeUiry. owing to fuel and tiaiisport dilli- 
cnllies, the H()>angen (oni[)any lias a((|iiir<'d a 
baiixitc' milk' in South .Vnierna, and it is ex|ie< t<'d 
that high-grade ore will ‘-hoiti ■ be availabl<-. Tlie 
presc'iit oriee of aliimininm iimots is 3.10 kroner 
per kg. (about h. Sd, per lb. at normal exchange). 
— (/. (tiKif'ir. (’Iicin., ,1///-. 27, l!>20.) 

The Narvik Iron Works (Norway), 'riu- <im vtioii of 
tin' ('|•(‘^lioll of a larg<' State-supported iron and 
steel ivorks. wliiili was postj/oned by tin* Storthing 
last year, is >till under d i'-<aission, ami the Nor- 
wegian Ministry of Industry now pro|)o?-es to giv<' 
the Si.iti' subsidy to one large plant at .Narvik, Ilk' 
eonlribiition to lie in the form of a giiaranh'i' for a 
loan of 10 million kronei. representing half tlk' 
working ea))it;il of tlx' company (krone Is. l.*d.). 
’file Narvik Stei'l and Holling Mill is so planneil 
tliat it may hi* utilised later for electric production : 
.'in annual output of KiP, ()()(» toms of coke 12.5,900 
tons of pig iron, 125.000 tons of s(e<'l billets. 25,000 
tons of pliospliaB', ami 95.000 Oms of rolling pro- 
ducts is aimed at. Big iron will lie j>rodiir<'d by 
standard metluMls and then converted into steel 
and rolling iiriKluets. The works wc'll jilaced fm- 
trade with North Kim'-ian ports and the Tnited 
Kingdom, and will Ik* of gnat importams* in the 
development of noitlk'im Norwav. — {Jid. of Tnuir 
.7,, May 13, 1920.) 

Position of the Swedish Fat Iiidu.stry. — Tlie produc- 
tion of .stearin has .iiii/arentiy .arrivc'd at .'i ‘ 
stationary stage, that of glycerin is in <*xce'«s of tlk* 
demand, and that of oleic acid below it. 'I'lie manu- 
facture of glycei in in Sweden lias much im reused 
of late, but it is doubtful if ;in export tralfc' will 
eventuate as most other eountric's now’ protliiee an 
excels. The firospects of the margarine industry 
eontinuo unfavourable; in 1919, owing to ilk^ fall- 
ing off of the home demand, tlk' production was 
twircly one-half of that at tlie end of the war. The 
number of .soap factories working in Sweden is 
apparently too great for the needs of the eountry, ^ 
tho total capacity output being suflieient to supply 
a population of 50 millions. Hence the plants are 
not W’orked to anything like full capacity, and 
production costs are high. The number of factories 


producing lubricating oil, fish oil, etc., many of 
which were startcxl during the war, is also in excess 
of rcMpiirements. The future of this Swedish in- 
dnstiv is verv prohleimitieai.-- (Z. (uigew. Chern., 
Apr. 10, 1920‘) 

The Carbide Indiislrj in Switzerland. — Tho present 
fHisition of tlk' Swiss carbide industry i.s very un- 
favourable. Manufacture is for tho most part at 
a standstill and sevi'ial works have been closed 
down. Tlk' t aiises are hick of coal and a very small 
ilemand T'oi‘'ign eoiin tries cannot buy owing to 
tlk* KUiditions of excliaiige. In (Germany, more- 
over. carbide is being sold at 135 mk. per 100 kg., 
ami the cost, of coal in Switzc'rland makes competi- 
tion impossible, b'l'aiiec', tiK), has impo.sed an im- 
pel t duty wliieb amounts to 2000—2200 fr. per rail- 
way wagon. Tlk' future appi'ars very uncertain, 
.Hid ii sei'ins [irobalile that, owing to tlie eonditionB 
of water power and electricity supply, the manu- 
facture will (b'velo[) into a si-asonal one, /.r,, Ix) re- 
stricted to a few iikuitlis in the spring and summer. 
'I'be cost of current will iner<’ase, and the obi price 
of O' 7.")- 1 <1. |)er kw.br. is not likely to be seen 
again; clivirieal undi'ilakings slarii’d during or 
afti'r tile w.ir alix'ady eliargt* Oets, lor a continuous 
siipjily. It is [lossiblc that a tew big electricity 
mklertakintis may undi'ilake tlie manufacture of 
eb'cli ic-fiiriiace products, using sui'[)lus ( Urrent at 
< <*rtain tinu's in the your (Srh trriz. ('hefn.-Z., 
Mar. 17, 1920.) 

OHic Oil Production in Spain.- Recent cnishiiig in 
S[iain has prodii<'<'d 327,209 metric tons of very g(K)d 
(piality oliv(' oil, fur wdiicli Is, to 4s. (kl, per gall, is 
bc'iug |)aid. Jt has l>eeii estimated that about 290 
niillion galls will lx.' available for export after the 
b.oMk' consiinipt ion lias been satisfkxl. In order to 
jui'Veiit sboriagi' of oil for home eonsunipti'm and 
also to eiiiibb' the poorer <'lass(.'s to ootaiii it at a 
ri'asoiiabb' tigiin', ('Xporters are n'lpiiri'd to pbicc at 
the dispos.il of tlu' Spanish (foveniiiienL an amount 
e(|mil to that expetrted at the price of d.*-’. per gall. 
Jt is, however, impossible to buy oil at this figure; 
oil (b'posited with the (Government is being sold at 
kppn^iniidi'lv (>s. per gall., and much dissatisfac- 
tion is f('lt. 'J'lu' (lovi'i nment will shortly bo obliged 
to take vigorous stc'ps in order to make it jiossibic 
to buy oil, w'hieh is a necessity to tho Spanish 
pcofile, at dm lower figure. The production of olive 
oil ill previous wars Avas; 1914, 207,705; 1915, 
320.10S; I9!(), 207,115; 1917, 427,838; 1918, 255,202 
metric tons Kighty per cent, of the production 
(oiiu's from Andalusia, (f ^N. Co/n. Itep,. Mar. 23, 
.1///'. 10, 1920.) 

Resources of Tunis. — Alfa, w hich grows wild on the 
hot, tlry plaU'au of 'I’linis, is potentially a very irn- 
|)ortant article for the export trade, as it is esti- 
niate<| that a pro<luction of .300,000 tons a year could 
he obtained if it were eut annually (cf. ,1., 1918, 
301 It). Second only in iinportaiiee to agrieulturc is 
the niiik'ial iiulustry, which is at present seriously 
hampered by lack of labour and shipping. 33ie pro- 
duetion of lignite hu.s increased, thus compensating 
to some (‘xteiit for the shortage of foreign coal, but 
the output is expected to diminish on th§ return to 
normal t onditions, 3'lie deposits of manganese at 
(diardimaou, near tho Algerian frontier, which 
contain from 4.5—50 per cent, of metal, have Imen 
increasingly exploited ; the other beds as yet remain 
nnworked 3’he mineral production im 1917 and 
191M in ine^ri* wAUs was as follows: Phospharos, 
9!)3,.320, 81 m,p 02; iron ore, 605,958, 428,781; lead, 
41, .391, 29,070; y.inc, 14,853, 7,9.37; manganese, 
5,790, 1,401; lignite, 32,6.32, 70,000. Tho large 
amounts of olive oil produced in the country are 
mostly shijipc'd to tho South of Franco for refining, 
and till' residues from the oil pressings are us^ 
locally for the manufacture of olive foots soap for 
laundry purposes. — (U,S. Coni, liep., Suvpl.. Jan. 
28. 1920.) 
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Cork Production and Constimption. — According to an 
estimate prepared by tho Association of Portuguet^ 
Cork Traders, tho world’s production of cork is 
nearly 180,000 inetrie tons, distributed as follows: 
Portfigal lo ' , Si)iiin 30 ;,, Franco and Italy 5%, 
Algeria and Tunis 20 ' . Tho best sorts are derived 
from Portugal, In iMorocco, Algeria, and Tunis 
there are e?? tensive cork forests awaiting exploita- 
tion. Tho chief consuniers of cork are England, 
Franco, South v\ nu'rica, tho ITnited Statevs, and Gor- 
niany. In Portugal 25 — 30' of tho production is 
work('d up in tho country, .and in Si)ain 70 — 80%. — 
{UundcJsniJtsrinn, Mar. 11, 1020.) 

Resources ol Spanish Morocco. — A report furni.sliod 
by tho Austro-Hungarian consulate in Barcelona 
(now Ix'iiig dishandod) speaks in very high terms of 
the agricultural and mineral re^sourcos of Spanish ; 
IMorocoo. Thorough in v('.stigation has |)roved tho i 
extraordinary fertility of the soil for the cultivation j 
of wheat, Irarh'V, cotton, vie., and the mineral re- i 
.soin-c<\s are also very eonsiderahlo, particularly in | 
regard to liauiiatite iron ore; those or(‘s are very ! 
rich, €.(/., those in Fixan ranitain up to 65 ])er rent. ! 
r)f iron. 'I’he rleposils at Bt'ui-bu-] frur are esti- ! 
niat('d to r-ontaiu over 30 million tons. During i 
1917, 250,000 tons of iron (? iron ore) was loa<led for j 
Kugland in tin' liarhonr of Alclilla. 5*}io »Spani.sh : 
cone«‘ssions in Morocco occufry approximately 9,300 j 
sq. rniles, and although they wore granted hy inter- | 
national agita'iiK'nt in 19i2 thrur devolopinont is ' 
very Itaekward. -{IfaudrlsiDHseum, Mar. 18, 1920.) ' 

Bcet-Sngar Production in Spain. -According to a 
report issiu'd hy tho Spanish customs authorities, : 
tlio produefion of ho<'t-sugar from 31 mills dining | 
the seasons .Inly to Nnv(Mnlx'r 1, 1918, and 1919, ' 

as 253,118 and 15.3,501 tons re.spix'tividv (cf. A., j 
1919, .353 a).- (I’.S. ]{vp., Mar. i, 1920.) ! 

Cuban Sii^tar Crop in 1920. -It is predicted that j 
tile <ralu<’ of this yi'ar’s sngai' crop in C’u])a will lie j 
€1 88,100,000, the i»ro(luction hfing estimated at 
•1.200,000 Ions and a price of 10 cents. (5d.) per lb. 
assniMcd. d'lio crops and their values foi previous 
years were:- 1917, 2,896,118 tons, £01,173,715; 
1018. 3,210,751 tons, £'0 1,987, .1,35 ; 1919, 3.825,2.39 
tons, £9 1 ,25.3,8'^^9. 3'1 k> .sugar I’xported during 1919 
Avas dist rilinted as follows: — Fnited iStatc.s 2,929, .3.35 
tons, C'anada 81.!>96 tons, Sfiain 27,371 tons, 
^fexieo 1127 tons. South Anierieaj]30 tons, Enroi>e 
785,277 t,ovs. With the ('xeeptiun of a few thousand 
tons, Cuba 'X|an(s her entire production of raw 
sugar. - {lid. nf Trade J., May 20, 1020.) 

Resources ol Cardenas, Cuba. -Sugar constitutes 
the chief industry of the district of (’ardenas, Cuba, 
and is now in a ilourisliing eondition. I'Ik* cnlti v;a- 
tion of luneriiien rt'cenlly undertaken is also 
flourisliing, and large areas of the pocni'st laml I 
liave Ikm'u jilanF'd with it. 33iree C()mj)anies .are 
engaged in this industry, .and, in view of its in- 
('rensing are.a, ;i huge modern (h\-orticating plant i 
tor extr.u ting the lihje has r<*eently been cf)niplei<-d ! 
at (;.i rden.is. The cordage produced finds a rcadv ' 
market, as it is said to he of the best (jii.ility. ThI.s 
district contains extensive deposits of high-gra<le 
manganesomre which were workial in 1918, but are 
now lying idle owing to the drop in prices. Oil was 
di.srfjvcred ir; the province of Halaina in 1018, ami 
boring is said to liavo yiohhxl promising results. 
Asphalt deposits oeeiir near the oil-Avell, and a 
product of irood quality i--' now lieing obtained in 
limited quantities. 13ie total foreign trade passing 
til rough tile port in 1918 consisted of imports 
valued at £1,314.665 and exporUs valued at 
£7,38.5^772, as .against £1,. 393, 696 .and £7, 710, .395 
in 1917. 'rh(' United States furnished 67 per cent, 
of the imports, and Great Britain supplied 7 per i 
cent, — {f/.S. Cam. Itep.^SuppL, Mar. 12, 1920.) 

Coconut and Cohune Production in Mexico. — The 
coconut .and cohune nut industries are not highly 


j developed in Mexico, although the trees grow ivild 
,in many areas aloujjLilje Atlantic and Pacific coasts 
sont.li of the jjarallel of 25‘£ Detailed information 
regarding the annual •])r<Hln( tion of eoeonnts is 
not available, hut t!u* tollowing figures are given for 
various States : Canipeda' (101 (’ariiK'ii district) 

1 2.. ‘kH ),()()( ) nuts, Tabasco SPO, 1)4)0 nuts, IMichoaean 
(Ario de Bosales •and Ap:vtyang:in districts) 

2. 563. . 300; in adilition, the St:0<is of Uoliinii and 

Guerrero are large pn)duc<‘rs. (olinne nuts, eon- 
t;nning 60- 6.5 |n*r cent, of oil, arc' chiclly grown in 
the .St.-ite of Jalisco, w)ii< h ]jro(luces 200,000 kg. ji 
year, in the Ualeoinan district, St.ite of Miehoaean, 
which fM’odnces ghout 8000 kg? of nuts, ami it is 
reporU'd tliat 129,600 kg. of nuts is produied in 
the Tahar<*s diistrict, State of Gncrrei'o (c/. ,)., 1920, 
115u.). (/'.N. Com. Jicp., Mar. 17, 1920.) 

Production of Nitrate ol Potash in Chile. — 11. M. Con- 
.siil in Antofagasta rtqiorts that si vcial of the 
nil rate works arc commencing to produce potassium 
nitrate. During tho jiast two ^>'e,'irs the total oiit- 
|nit was only about 1100 Lons, hut production is 
now to 1 h' inereasi'd, ami sales liave In'Cti made -so 
f.ir only to tin' United Stati-.s — of l,3,50t) tons for 
<lelivei v up to .IniK', 1920,- (/h/. of Trade 
May 1.3, 1920.) 

OiitfUit of Antimony and Wolfram Ores in Bolivia. - 
Il.M. Minister at La Par icjKtils that expoits of 
antinionv ■oi<‘s Iroin l}oli\i.a i nercast'd from 186 
metric tons in 191 1 to 17,923 in 1915, ;iml 27,113 in 
1916, hut fell to 23,.’t81 ttuis in 1917. Shipments 
Imvc now lallen consideralily , causing prodiietion 
lo tirop to a veiy lew 33i<* proilneiion of 

wolfram ore alm.)t-.t doubled l)et\\i'<*n 1916 ami the 
signing of the arniistie<’, wlieii it was at tlu' rai<> 
ol about. 1,200 III. Ions ;i year, having incieased 
fr<nn 2S2 tons in lOLL As with antimony, the pro- 
dnetion has virtuiilly eeasi'd since the return ol 
. -{Jid . of Tiade -/., Mar. 18, 1920.) • * 

Petroleum Deposits In Neiigen, Argentiiia.-- 
Petrolenm was iliseovorod late in 1918 in the 
mining ilislrict of Plaza Hnineiil, Nengeii, and 
I samples have* been favourably reportf'd upon, tho 
j oil containing a high proportion of light hydro- 
I ( .irhoiis ami a miniiniim ipjantity of asplialt, which 
j im|)li<vi tlie ahs<*nce of .snlplinr. 1'ho commercial 
I distillation of tlu* crude oil is under examination 
i hy a technical committee api)ointe<i hy the Minister 
! of Agrienlture. I'lie Argentine Govi'rnnuuit ha.a 
! n'cently put forward a Bill hy wliieh all petroleum 
j wells will iK'come State prop<'rty and will he pros- 
f)eet<Mi or exploited either by the Stati*, or on its 
a<-eount by provincial Gov<>rnments or private 
firms.— (U.iS. (Unn. Cep.. Mar. 9, 1920.) 

Vegetable Oil-bearing Products of Trinidad. — 3'he 
only vt'getahk* oil prodiu t of <‘omtm*rcial impor tania* 
in Trinidad is cixomit oil, the outjiut nf which is 
about 149.900 galls, per annum, with a possible 
maximum of 189, 999 galls. 'riu* piodurtion is 
larg< ly inlluenci'd hy the pri<a> of copra, for if this 
is high (he tendi'iiey is to exiiort copra instead of 
extracting the oil lo<'aily. Uixonut oil i.s jirodueed 
in six fai'tories in 3’rinida<l, l!u* combined output 
*of tin* (liiaxi largest, siluatc'd in the Mayaro di.striet 
on the east coast, iK'ing about 109, 990 galls, a year. 
Castor oil, crah-lK'un oil, and hunterman’s oil are 
al.so jirodiieed in the island, although not in ([uanti- 
ties of ST'oinmereial importame. {C S. Com. Cep., 
Mar. 16, 1920.) 

Mica Deposits in Sao Paulo, Brazil.— Mica ef 
superior quality is found alnmdantly at Itapeciriea, 
Iguape, and near Serro do Alar. Ruby mica has 
b<H*n prmliuxHl in largo quantities for export at a 
mine (Lavras) n<‘ar Itapeiiriia, hut many other 
graden are found in the State. Tho mii a exfKirted 
*is taken by England, Fruriee, Italy, Germany and 
tho United SLite.s. The exports in 1914, 1917, and 
1918 were 880, 23,696, and 25,529 lb. respectively. 
~(U.Nh Com. Kep., 3/«r. 27, 1929.) 



• 222 B 


REVIEW. 


[June 80, 1920. 


REPORX 


HeI’OUT on the I’ltAOE OF C'ANAF)A AM) N E WEOFNH- 
LAND, TOCiETIlEJl WITH DkTAIEEH J{KrOUTH ON THE 

Tuade oe On'Aiuo and Wehteun Canada foe 
THE Year iiiy 1<*. W. Field aml L. Ji. 

Beale, U.M. TruLU- doininh'isiuinrs at Toronto 
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720. \s. London: U.M. Stot ionvi>i 

OJJice. 

Vt oduction. 'I'll.' prodiicLiun aj DJckcI nauii- 
taiiiod in Jlil.O at ahoiit hall tin* rale lor tlio last i 
war yoar, or slightly uiHicr tlir average' rat(' lor | 
the last tliree pro-war yeais; eo))[)er i)rotliietioii was 
also eonsiderahly leilueod. Cold and silvi'r produe- 
liou showed a d<‘< r('aH(>, largi'ly owing to lahonr 1 
trouhh's, and shipinonts oi lead ainl '/me ore, ob- 
tained thielly troin British t\)UiinbKi, dcelined in 
the early i)art ol’ tlio ya'ai', reeovering later on with 
iiieK'UHed mining activity, but the output was 
Ik'Iow that ot ri'ceut years. AsIk'sIos mining was 
I'airly steady througliout the year, hut that ol’ other 
[irtKluets, such as cobalt, molybdenite*, chromite, 
graphite*, and magimsiti' lelt tlu* I'lleels ol' the re- 
btrieteel marke't. C'o'rd proeluctiou ileelineel, though 
the.' deereased out[)Ut Iroiu Nova Scotia was eom- 
pi'iisate'd by inere'ase'd production in Alberta. The 
competition ol I'oi’eign coal ami labour troubles wmi- 
largely responsiltle lor the deerease'd output. 'I’Ik' 
estiimited total vahu* of the mineral [nodmtion ol 
C^lnada in liM!) \\<is .it 1 7.‘b0O0,O(Hh as against 
$21 1, 000, 00 in lOlS, 

Notable expansion has takf'U place in the pulp 
and pane'r industry; the production of newsprint 
pap('r was hOl,!)!! short tons in the lirst nine 
inontliH of 1010. compared with 08.!, OHS tons for the 
^whole of 1018; it is estimated that within teui years 
till* annual [iroelue t ion of this papt'r will amount to 
2 million tons. ^I'lie te'xtile' industrii's ol the 
Dominion e’ontinue to progress, and although the 
recentlv aceplired exiiorf trade' may neit be* re'taiiu'el 
permanently, it is believeel that the home market 
is secure'. 'I'lie di'inanel for e'Xpleisives and othe-r war 
munitions aided tlie establishnie'nt of many large 
chi'inie-al works in Canaela, and the* list of manu- 
factures is eontinually iucre'asing. The |)roduction 
of soa{) shows a large inere'inent in recent yeai's, 
and the output, fetr 1010 is unoflie'ially eslimate'd 
at about elouble that for lOlo ($G, t l-TO.'iO). 

K.r])(yvt Trade.— \ striking feature of the Cana- 
dian e'xport traele in rec<*nt years has been the' in- 
crease* in tile* value* of e'Xjiorte’d manufae'tured gooels 
as compareel with the fiseal year 191d-l I. 'I'liis in- 
e;rease' w’as largi'lv elm* to the export of munitions, 
and the decline in the e'xport of manufactures in 
1918 19, as compare'el with the jire'x ious ye'ar, is 
mainly accounted for by the re-turn to peaee eondi- 
tioiLS. The* total value* e f Canaelian prodme r-x- 
[lorted in 1918 19 was $l.21b. f l.kSOG, ;,nd the eh*- 
eline in value during the s"ven months te) Oedoleer 
31, 1919, was about $19 millions freun that e)f the 
corre'sponding period of 1918. Notable increases, 
arc recorde d in exports of agricultural and animal 
products, in wood, weniel jtrealue ts, fiafx'r and mann- 
faetnres tliere'of, anel to a le'ss e'\te-nt in irein anel 
steel rnannfaetnres, wliieli aie* an important faeteei- 
in the industrial situation; hut these gams we're* 
more than ofTse*fc by decline's in e)re's, non-fe'irous 
inctals and metallic products, and in ehemie als and 
chemical products. By means of Clovernmcnt 
credits, trade missions, and various export trade 
organisations, ev(*ry effort is hewing maeb’ to increase 
Canada’s export trade, and prospects are held to bo 
promising. 

Import Trade . — To a total value of imports* 
amounting to $916,429,33.0 (excluding specie), the 
United Kingdom contributed $73,0,35,118, and the 
United States $746,920,654. The Canadian Asso- 


fi itieeu ol British Manufacturers and the British 
\gents’ Association of Canada look alter British 
u- ide interest in Canada, but it is pointed out that 
Fmt.‘d Kingdom exporters should pay much more 
•,t tent ion to adv('rtising media, to the provi?,ion of 
n.voiees s.itidaetorv to ihe Customs Department, to 
tl,.' appmutumut ol suitahle agents, and to catering 
inoiv rloM'lv for Canadian reiiiurements. Jho k'H- 
(h'lu V of rnite<l States firms with trade connexions 
ill C’anada is to estalilisb seiiarate units in that 
,,,Muiiv. and Fnifed Kingdom manufacturers 
should i srefullv < ()iisid( r whether their agency 
imaugom.'iil^ for Canada should he Iri'aterl as part 
; of tlu'ir I’nited St.ites arrangements or not (c/ J., 

' 1929, 1.3b H). It is sfaft'd that tlu-re is no lack ol 
husim-ss if British mamifaetiirers can accept orders 
al roaMUiahle juices and umK'r satislactory eon- 
ditions. 

Iron and steel juaMluets. ranging from ores to 
maiiufat tores, constitute the most important group 
of imports, in 1918-19 they wi're valued at 
.spit ,9(19.991), of which the I'uik'd Kingdom sup- 
: jilii'd .81), 990.900 wortli ($151 millions came from 
j llrinsb sources in 1913 1 1), almost all the remainder 
i eomiiig from the Fnited States. Among clay pro- 
I duets. llritisli-mad(' firebrick always had a high re- 
: juiiatiou, but at prosi'ut the market is overstocked. 

! 'rim 111 ill'll jiosition in the earthenware and chiua- 
j ware iradi-s is more satisfactory, although it is less 
■ goisl ill the glass tradi', where the difliculty of 
, M-etiiiiig di'liveries from the luiited Kingdom has 
I rt'sultcd III tin' loss of many orders. I’raetieally all 
I tin* gbms ami glassware imjiorted in 1919 came from 
j (In- I’niti'il State's. \’ariuus lieavy clu'iuical.s, 
I formerly imjiorted, will now ju'ohably he produce'll 
I in the Dominion. A< ids were imported during the 
, firsl six moiitlis of tin.* eurri'ut fiscal year to the 
! \aliie of .$163,671. iiieluding $222,178 from the 
Fnited Kingdom, tin' la'st Ix'iiig furnished b^y the 
Fnileil Stales, 'riie imporls of drugs, medicinal 
and jilmrmaceutieal jua'iiarat ions during tlie* .same 
^ period were Vill^<'d at .$ 1 ,9()(),()()0. of which the 
Fnited Kingdom furnislu'd .$522,000, or about half 
I Ihe amount from the (biited Slates, Some of ihe 
; drills dyeing ami tanuiug materials, imported 
from the Fuiti'd States are n'-<*xports of jiroducts 
' originating in the British Empire. 

(h)laiio. -'I’his Province jirodiiees 46 per cent, of 
file iiiiinTal ouljui) of Canada ami 30 per cent, of 
: the wool (lip; i*^ the centre of many industriovS 
ami lalo's about 55 fx'r cent, of the Canadian ini- 
porls. In view' of the growing jiressuie of 
: .fnpaiK'se and otin'r ('ompetit ion , a number of sug- 
gestions embodying advici* to Fuit('d Kingdom ex- 
port<'rs is givi'ii. The general industrial condition 
j of Ontaro is good, but the production of nickel, 
j eo|)|)er. iron pyri(('s, niid otlu'r “war” minerals is 
I likely to b(' less boili in (juniitity and value during 
1!)I9, for tiu' reasons previously slaP'd. The out- 
put of silvc'i' has d('(‘r('ased . Iml that of gold has in- 
ereasi'd, w inist tin* demand for nickel is expected to 
become normal oic'e the .accumulated stocks in the 
hands of ilie Aili«'s have boon ah.sorhed. Molyb- 
denite is not |)rodue«'d now , and tlie output of lead 
is miieli small(*r. The production of petroleum in 
Ontario was 288,692 barrels in 1918, lyid the esti- 
mat'd f)rodu( tiou for 1919 is about 238,000 h.arrels. 
Tin* area lias large resources in timber and pulp- 
wood, tln're being 125,000 s((. miles of forest lands, 
with a |)rodiietioti of 735,691 cords, valued 
.$7,130.3.55 (in 1917). Tlie work o^ the Hydro- 
FJ('( trie l*ower Commission of Ontario is making 
rajiid jirogia'ss, tlie area now supplied with electric 
|)ow-<'r h\ ih(' Commission Ix'ing about 3.5,000 sq. 
mih'.'-. Arany United States eonipani<*« have made 
impiiries during Hie past y('ar with regard to the 
estahli'^hment of branch works in Ontario, espe- 
eiallv in regard to engineering, electrical equip- 
ment. (•lu'mieai and other factories. The pulp and 
p.aper industry has developed greatly during the 
past ten years and is still growing rapidly; the 
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total capital engaged excct;ds ^200,000,000, and the ^ 
value ol the annual output is over ^100,000,000. i 
in 1010 this industry ranked fourth in the li.st of 1 
Canadian (‘Xi)()rts, with a value of l)ulp and paper 
ol .'ji'Kl, 872,500 and pulpwood .‘815,080,000, hi'ing 
surpassed only hy foodslufhs, explosive's, and pro- 
visions, I'p to the present Canada has made no 
tinplate, some 50,000 tons of tinplates and 125,000 
tons of lilack and galvanised shee'ts Ix'ini^ imported; 
hut in 1020 a Welsh eompany vill make it in ex- 
tensive hramh works at 'roionlo. During the past 
lew' years Japanese earthenware, china, ete., has 
replaced the (h-nuan and Austrian lines formerly 
imported, hut the demand I'oi* the lirilish article i.s 
excellent, although sullicient supplii's cannot he 
obtained. 'I'lie dye traih' is shanHl largely hetwi'en 
the 1 nited Kingdom and th(' Cnited Stati's, the 
eoiinietitiou from the hitter cmiiitry being very 
keen. 'I'lu'ri' is a good demand for chemicals from 
the Unitc'd Kingdom in spite of eompetition from 
Canadian and Ciiiicd States products. Cyanide, 
soda ash, paints and colours iiri' now iiiaiinfacturcd 
in Ontario, hut there is a good outlook for druggists’ : 
sundries, gelatins, and glues from the I'liiteil King- 
dom. 

Wesicrn luiiiiug industry of 

Wi'sterii Canada is ileveloping greatly; in 1911) its 
contri 1)11 ( ion of .‘8 GO, 000, 00(3 represcnti'd *10 per rent, 
of the total Chuiadiaii produc tion. British Columbia 
producf'd miiK'rals in 1919 valued as follows: Cold, 
|:C217,()()(); silvm-, {iK.S,S71,000; (oal, fSO 1 ,786,000 ; 
and copper |(8,6J1 ,000 ; it contains tho three larg<‘st 
developed copper iiiines in the' Kmpire. with a 
potential iirodiict ion of 70 mill ion Ih. a yc'ar. Thc' 
ostahlislinic'iit of an iron and steel industry near 
Vaiicoiivet’ is conli'niplated. Coal is praci ic all\*the 
sob' niiiK'ral prodiicc'cl liy Alberta, the* ontjnit for 
1919 ainonnting to 4,750,000 tons. Lignite' is pro- 
duced ill Saskatchciv an . and an important mining 
field, chieny c'<)])por and gold, is hc'ing dovelopc'd in 
Mawiloha, Petroli'iim is Ixlieied to c'xisl in 
Alberta and British Colniiihia ; sjirvc'.viiig and drill- 
ing are now In'ing carried out. 

(ivnvrdl A rcfiori on tlic trade of Canada with 
India shows a striking increase*, in the import 
trade* from the' hilte'r eoiiiitry ■—$1,1^.4,817 iTi 191.5 
and .‘$8,395,290 in 1919. Bcfiorts from Inifierial 
Trade Corrcspomh'ii ts in Kova Sc'otia, New lii iins- 
wick, (linche'c', Albe'rta, British Colmnhia (Victoria 
and Vancfiiivcr), and Ne'wfonmllarid arc also given, 
’rile* mincra's and niim*ra! i)r()diifts f»f Nova Scotia 
we're valued at .‘$52,81 3, .300, ami consisted largely of 
coal ami iron and stool [irodncts. A pprox iniatc'lv 
9 million tons of coal could ho niaeh* available' each 
year fi'om the 1100 sq. miles eif coal arc'as in tliis 
j)rovim'e', aiiel large* dcvoloiimonts in file* liimhcr and 
iron and ste'cl inelnstrie's a rc expected. Tn 1919 the' 
total value' of the imports into New foiinellnml was 
.‘$.33,297,181, of whieh (Beat Britain furnislnxl 7'2 
per cent., tlie Ignited States 49'8, ami Canada .38'4 
per cent., as against 27'.5, .34'8, ami .32'6 per ee'ut. 
respective'ly in 1912 13. The local lumhcriiig in- 
dustry has been nine'll stimnlate'd by high prices, 
and a new large coaltiedel ope'iicd rc’cently in tho 
West Coast area is awaiting financial support to 
c'onimenco operations. Appendices are de'votod to 
statisties ^)f Canadian imports in 1911 and 1919, of 
Canadian CJovornment credits to eertnin Knropenn 
countries, e'te, 

(C/. .1., licvivw, 1919, pp. 2.32, 215, 254, 268, 299, 
308, 329, .376, 117, 435; and 1920, pp. .36, .56, 112, 
136, 147, DOO ) 


CoRRiOENDA. — Til tho issiio for .Tniio 15, p. 203 r, 
e'ol. ii., under “The Sugar Situation and Ger- 
many,” in the third and fourth columns of statis- 
tics, the years should read 1918 19 and 1919-20, 
rospoetively. 

Also page 107 R, cell, i., last lino, in lien of 35, 
road 115. 
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IIOrSE dl’. I'O.MMONS. 

lid me (hidni SiKjar, Lid. 

Replying to Air. C. White. ^ Sir A. Boseawen 
stated that the cennpiyiy knovvii i\.s Home Grown 
Sugar, Ltd., was re’giste'iod ejii Kehrnary 13, 1920, 
with a nominal eapital of .1:1.000,000, divided into 
one million onliiiary shares of £1 each. The total 
nuniher of sharo; issiu'd, all having In'en allolU'd for 
ca.sh, is 500, ()(»(), of which a niaximnin of 250,000 
has Ix'cn aIlott<*<^ to the (•'ore^niiienl , wliieii h;i.s 
guaranteed ;i <livi(h*nd of 5 jx r eeiil. per annum on 
the eapital stihseribc'd by the public up to 250.000 
share's until March 31, D.IO. After rc‘|)aynient to 
tlu' Ministry of Agrieultnre of any sum paid under 
the' guarantee, tlie directors may call ii])on liim to 
sell his shares upon iiaynu'iit of their full value', 
plus a deferred dividend of 5 pc'r (<’iit. U[)on such 
shares from tlie date of allotment. 4'he clireetors, 
t)tlu'r than the managing diret tors, .ire c'aeh paid 
£.300 per annnin, and an additional .£100 per annum 
is paiil to the chairman. 'I’he Government has no 
voice in the nppointnu'iit of tin* clireetors, hut tho 
Minister of Agrii nllnre can ai)point a diroi'tor of 
the. company to act as the' Covt'i imient’s financial 
representative (c/. .1., 1920, 15 r).-- (.1 mie 8.) 

(Ujdl T(ir rn/dncf,'< {E.rjtoif Licences). 

' Air. Briilgc'inan, answt'iing Mr. Kiley^ said that 
ajiplic ants for export licciu c'S fur certain coal tar 
products an* rc([nircd to produce a lertiticale from 
the arliial niannfact nrers to the cll'eet that tho 
goods in (|UesLion can hc' c’xported without (h'trj- 
I ment to doine.st ic consnmers, (June 8.) 

/•' in jilu i/iii e >1 ( of Moinen und ('hddren in Fdcfoi'irs. 

'I'hc' M'oiiicn, ‘l omig IVisoiis ami Children (J'hn- 
plo.Nim'Mi) Bill was read a si'coml time on Jum* 10. 

! Tin* pro\ i.sions of the Bill contain tlircc' conventions 
uliich w.re agns'cl to ;it the Intel natiomil Labour 
' ( 'out I'l i'tiec held at Washington in Novend>er, 1919 
{<f. .1.. 1920, 4i0, and relating resiU'C'tivt'ly to the 
piohihitioii of tlh* I'lnplox men t of any child under 
; I 1 ill any indii.slrial <-^tal)lisfiment ami to ihi' night 
' work of young persons and of woim'ii employed in 
imlnstry. .\ provision, not included in the* ('oiiven- 
( ions, is designed to permit thi' eontiiiuanee of the 
war-liiiK' practice' of c'mploying woirn'ii and young 
, pi'isoMs ill shifts averaging ('ight hours daily on any 
Weekday other than Saturday between 6 a.m. and 
, 10 p.m. 

Dried Mill: (F eeiijhl lujc) . 

In answer to Air. A. Short, Sir E. Gc'ddes said 
tli.at he was aware that tho frc'ightage c-hargos on 
I dried milk excc'od those on ordinary milk hy 80 per 
I cc'iit. for large and 1.30 per cent, for small eonsign- 
I nients; the present elinrges on particular eoinmodi- 
' tior^ cannot 1 k' altered pending thc^ report of tho 
! Rates Advisory Committee. — (June 14.) 

Fertiliser Fhorfiiiie. 

' Sir A. Rosc'awcn, in answer to Air. (kirc^w. said 
that tho shortage of hasie slag and other fertilisc'rs 
pi^ii.iiily due to the greatly incrca.sed demand; 
I 'iippla*. inr the coming sea.son were exjx'cte^l to 
show a substantial increa.so. ’Tlie Afinister of Agri- 
: culture is taking every possible step to angnient 
I supplies, and has recently appointecl a eominitteo 
I to consider improvc'cl methods of manufacture and 
I usc> of basic slag. Kxc'opt in the case of potash, of 
whic’li there is now a world shortage*, thc>ro i.s no 
I reason to expect a shortage of other fertilisers 
during the coming se.ason, provided that (heir ex- 
port is still controlled, for which piiri>oso a Bill i.s 
now before Parliament. — (June 14.) 
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Sulphate of Ammonia {Export Re»trictions). 

Mr. Houston asked whether the restrictions on^ 
the export of ammonium sulphate had had the i 
result of forcinj.-: the manirfacturcrs of this artit^lo 
for liome ( onsumption to form a ring or association, 
thereby causing works whicli produce for export 
to be close<l (lown. ,*Sir K. Horne replied that the 
exjmrt restrictions reforre<l were irnimswl at the 
instance of the Ministry of Agriculture and are , 
administered by the Uo.ard of Trade in order to ; 
ensure adecpiate (juaiitities of fertilisers at reason- | 
able prif'es for liome sujiply of agriculture. In i 
view of this and of the iiitro<luction of the j 
FertiliscTs (Ternpotary (Control ^f Export) Rill, ! 

the question should be a<ldre«sod to the Parlia- 1 
mentary Scx'retary to the Hoard of Agriculture.— ; 
(June 14.) I 

Gnu Regulation Bill. j 

The second re.ading was passed, without amend- ! 

ment, on .lum* 8, and considered in Cximmitteo on ; 
.fune 16. On the latter dat<% Mr. Hridgeman move<l ! 
a financial resolution relating to the proposed i 
appointment by the Board of Trade of a chief i 
examiner and three gas referees for the whole of I 
the country. It was proposed that the payment of ; 
the noeryssary expenses and salaries of tfiestn officials i 
should be made by a levy on all the larger gas ' 
undertakings, and that ibis should not oxceeil £15 ’ 
for ever 100 million cb. ft. of gas made. Further, j 
that the Treasury should finaiu-e these payments , 
for the first two years, at the end of which the ; 
expenditure vshould bo repaid by the companie.s. j 
The question was put and agreed to. | 

IVood-distillntion Vavlory, TjiuUorr. | 

Mr. Hope stateil, in answer to Sir B. Stanier, ; 
that tho wood-distillation factory a^, Ludlow is one : 
fit the grouj) of five factori<*s now advertised for ' 
sale. The stores at Ludlow consist of cordwoo<l — 
the raw material for the factory — and are reservesJ 
for sale to the purchasers of tho factories. — 
(June 16.) 

Export Duties on Tin. 

In answer to Mr. Jesson, Mr. Bridgeman said 
that export duties are imposed on tin ore nnd ' 
smelted tin in the FederaUnl and UnfedinaUvl i 
Malay States, but not in the Straite Settlements, j 
The duty on tin ore is reduced if a guarantee is j 
given that it will be smelt-eil in the Straits Settle- : 
ments, Australia, or tho United Kingdom. In | 
Nigeria there is a royalty on the export of tin. and | 
in Bolivia an export duty on tin ore. — (Juno 16.) j 

Re-export of Sugar. j 

Mr. McCurdy, replying to Caj)tain Rankin, said 
that it was neewsary to restrict tho con.su mption of 
sugar in the TJnite<l Kingdom to al>out 1,100,000 
tons a year; free? private exportation in excess of 
this quantity would lead to enhanced world prices. 
No disadvantage accrue.s to I his country by per- 
mitting tho re-exportation of this sugar to other 
countries in diminution of the amount which they 
W’ould otherwise require to import from elsewhere. 

— (Juno 16.) 

Fertilisers (Temporary Control of Export) Bill . 

In moving the second reading of this Bill (cf. J., 
1920, 186 r), Sir A. Boscawen said that it was purely 
a temporary measure; the difference between the 
export and trade prices of sulphate of ammonia 
(£50 and £23 lOs. per ton respoctivcly) — tho chief 
fertiliser conc-erned — was such that unless the eximrt 
could bo controlled there would undoubtedly bo a 
serious aJhortage in this (xnintry, and 86 per cent. ^ 
of the trade had agreed to the terms of the Bill. 
The present arrangement of securing equitable 
distribution through a special department of the 


Ministry of Agriculture .would be upset at once if 
unrestrictoil exportation were allowed.— (June 16.) 


Gas Mantles (Foreign Competition). 


Mr. Bridgeman informed Captain Bowyer. that 
tho Lovornment was fully alive to tho importance of 
this industry, and he hoped to bo able to make a 
statement (x>ncerning [>olicy at an early date.— 


(June 16.) 


Nauru Island. 


Tlio second reading of the Nauru Island Agree- 
ment Bill vvjus movixl by Col. Leslie Wilson on Juno 
16. This i.slaiid is said to possess tho largest re- 
serve.s of high-grade phosphate in the world, the 
lowest estimate pla(-ing tho quantity in sight at 
80 to KM) million tons. The depo.sits wore leased 
from the Cerman Covernment by the Pacific Phos- 
phate Co., a British undertaking. As a result of 
the war the Supreme Council hiw granted a man- 
date for tho island to the British Empire, and an 
Empire; svndicat(* has sinco l>ought out the com- 
I)any for' I';i,500,00(). ‘ The pre.si'ut moii-suro pro- 
vides that the members of this syndicate shall have 
first claim on the i>hos[)hat<' at cost pri(;e and in the 
proportion of their contributions to tho purchase 
price, viz., (Leat Britain and Australia 42 per cent, 
each, and IVew Zealaml 16 per cent., and that the 
surplus may be sold els<‘where at market rate.s. Tim 
agreement applies also to tho rights of tho aamo 
<‘ompany in Ocean Island, where 15 million tons of 
phosphate is estimat('d to exist. 

A long <l(*bate followed, in which it was generally 
conceded that the arrangement wa.s satisfactory 
from the busines.s .standpoint, but much opposition 
wa^; olfererl on the score that it wa.s against the 
prim iples of the League of Nations, one article of 
which prcscribe.s oipiality of opportunity in man- 
dated territories for all members of tho League. 
The motion to reject the Bill was defeated by 217 
votes to 77. , 


COMPANY NEWS. 


IIRUNNKP, MONO AM) CO,, LTD. 

Th<; .'innnal ordinary general meeting was held 
in Liv('rp(K)l on •Line 16. Mr. Ro.scoe Brunner, 
(hairman of directors, who prt'sided, moved the 
adojdion of tin' report and acconnis, tlie jiayment 
of 7 per cent, on the preference sliaro.s and a divi- 
dend at tho rate of 1 U per cent, pi'r iinnuni on tlio 
ordinary shares (10 |)er cent, in tlu* previous year), 
both less tax. The motion was subs(‘quently 
ca rried. 

'I'he balance .sheet for the year i'nd<'d March 61, 
1920, shows a credit to jirofit and loss account of 
1 1,120,150, against £1,012,081 for the previous 
year. There its a Imok profit of £2,100,0CK1 on the 
salt' of the ordinary shares lield in J. Crosfield and 
Sons and W. (lossage and Sons, tlio purcliaso prie© 
of which was C4,()(K),(KK). The assets have inc^reasecl 
by 62,2.50,000 and the caish [K>siiion lias improved 
to the extent of over £.')00,0(X). The net*profit was 
.L117,(KK) higher at £1,129,1.50. Tho c-ompany now 
bolds almut 91 j)er cent, of the total capital of the 
(bistner-Kcllner Co. (cf. J., 1920, 21 R), and 97.5 
per cent, of the shares of the Electro-Bleach Co, 
have recently lx‘en acquired (cf. J., 192()/98r, 136r). 
In eonstaiuonee of these transactions the issued 
capital lias Imuui increased hy £1,497,211, and vow”^ 
stamU at £10,967,621. 

After referring to the servieea of the staff and to 
the registration of vSyntliotic Ammonia and 
Nitrates, Ltd. (cf. J., 1920, 209 r), the chairman 
said that the prospects of trade would l)e bright if 
supplies of fuel and raw' materials could be assured, 
and if the vicious tyde of increase in wages ana 
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inorosvsc in pnc'cs ooulcl Uo put an end to. The 
diminished output of fuel per man might partly 1 h‘ 
due t() increased development work in the niines, 
tor this had ceased during the war, hut the total 
nuniUu- ot workers employed was non greater and 
the total output less than before the war. The com- 
petition betwiH'n employee's in dilferi'iit industries 
to sec lire as much or more than their fellows in 
other occupations was loading to chaos The in- 
creases in wages already given hv tlu' companv 
oxwi'ded pre-war rates by 216.0 ])er cent, for tlie 
lowesL-jiaid day men and 22.") per lent. for the 
lowest-paid sliift men. The trade unions repre.s<'nt- 
ing the workers in eliernical factories were now 
demanding a further advance of £1 per w,'ek, and 
It this were agrivod tf> it would entail the dividi'iid 
on the (xmipany K ordinary shares Ix'ing reduced to 
per cent. There was a limit to tlio power of anv 
sel er raise juiees, and if the dividend were 
reduced to this extent tlie share values would fall 
below i>ar and lU'w capital could not tlu'ii he raist'd 
hi his opinion tlie time had come for all employers 
i* demands for advances in wages. 

Sir Joliii llru liner moveil a rwohiiion, seconded 
by Mr. Robert Mond, authorising the dinxtors to 
distr]l)ut(5 £100, (MKl to such universilies or otlu'f 
institutions in the TniU'd Kingdom as tlioy might 
select for the fuiLlicrance of scientilii? e<iiicat ion 
and researcli. The resolution was oppofsed, and as 
the voting by a show of hands was so even, the 
chairman announced the withdrawal of tlie resolu- 
tion, at the same time remarking that it was “ a 
desperately mean tiling tor a big company to do.” 
It is understood, however, that the matter will 
be roopent'd at a later date, whi'ii tlu* directors 
hope to he al)h‘ to bring the shareholders to tfieir 
point ot vii'W. 


JilUTISH GLASS IN'DGSTRfKS, LTD. 

Af an extraordinary iiU'cting lield in London on 
dune 10, It was resolv^xl to incr^^ase the ('iipital of 
the cemfiany to £5, 000, 000 by th<' creation of 
d iiijllion new shares of £l each. Of the new capital, 
£2,100,000 repre.sents the, capita lisatimi of 
£2,1(K),000 held by the company in cash wJiieh has 
been d<‘i ived from {iremiumH on the issue of shares 
Existing shareholders are to he allotted three .addi- 
tional £l shares for every two now held. 

In his addre.ss, the ehairman, Mr. C. \V. Milne, 
staL’fl that the twinity-six separate organisations 
owned or centrollod hy tlu' company .are earning 
about £600,011(1 per annum in profits, and when ex- 
tensions have been completed, and many arc ru'ar- 
iiig eom()lefion, the apiiroximato profits should Ix^ 
at least £l ,.'>()0,000. The present output of glass 
bottles, containers, tumblers, etc., was at the rate 
of 170 millions per annum, and this wouW lx» about 
three times greater when the programme was eom- 
plete; the actual production of electric hiillvs — LS 
millions per annum— would he doubled before the 
end of the year (r/. .T., 1920, 64 r). 


NEW PACCHA AND dAZPAMPA NTTRATK 
CO., LTD. 

Dealing with the prospects of the (Mirrent year 
at the annual general nu'eting held on May if) in 
l.Kmdon, Mr. N. G. Burch, the ehairman, said that 
matters had greatly improved sineo September, 
1919, and sjneo then over T million tons had been 
wild hv the Association oi Nitrate Producers at 
improv'^ing prit'i's. Inasmuch as tlu* company’s 
itock had cost it over 9s. a quintal, the prices at 
vhich the first large sales were made were not 
profitable, and this fact, coiiphvl with expenses 
111 © to stoppage, explained the loss incurred during 
ihe year. Work was resumed on the Jazpampa 
naquina in March last, and provision had been 
nade for burning oil after the coal stock had been 


exhausted. The company had large stocks on hand, 
and A was hoped that the Paccha maquina Aoiild 
Te.start production ^oon. Production costs and 
railway freights had increased, labour was scarct', 
and the export (luty u^as vi ry high. However, 
ocean transport facilities had improveil, and the 
piesent price tor nitrate was very favourable In 
regard to artifi< ial nitraLc prodi/ction, th.v chairman 
said that he thought it would be a long time before 
the market for the Chilean material would he seri- 
ously ehalleng<'d by any form of synthetic pro<iu('t. 








The aeeouuts oC this compan.\-»for the year emb'd 
Di'cemlx'r .11, 191.), rcHoct tlie had conditions, c.f/., 
suspended outfmt and los.s on <‘xcliange, obtainin'^ 
in the nitrate trade during that peritKl. The trad*^ 
mg profit tell from £2:1.200 to £:i.500, and the m t 
ri'siilt was a lass of .£11,040, comparing with a not 
profit ol £15,600 in the previous year; no dividiuul 
IS payable for 1919 (25 per ('ont., tax frtX‘, for 1918), 
ami the carry forward is reduced from £14,500 to 
£:ii)00. 

Jn addre.ssing the annual general meeting at 
Liverpiml, on May 27, the chairman, Mr. W H. 
liasler, refeirt'^l to tlu* hrightc'r prospects now 
showing, chu'l among which, from the companv 's 
point oi view, was the v«'ry large amount of rnlirfip 
in sight, \\heu the company was formed in 1902 it 
wa.s v^tnnateil that there were 6 million quintals 
(■lUintM.. 101-42 lb.) in siKht; sinc-o thiH tiinn 
0,40^, lo/ q had been produced, and it was now 
e.stimated th.at 61 inillion q. remain. As the result 
ot iiivi'stigations, it has Ixxn concliidcxl that the 
various claims which haviv Kvn put forward eon- 
eeriiing inqirovod metlKKl.s of manufacture are iin- 
likely to he substantiated. Hi'iiee it has been de- 
eidcd not to venture on a now system, but to modify 
the existing plant, at an estimated cost of £50 OOTl 
so that it could turn out 50,000 q. yearly • 


l AlU) IN I I RATE CO., LTD. 

Mr. II. A. Rail, who presideel at the .S2nd annual 
meeting ot the company on Jnno 16, in London, 
Novenilxr, 1918. and Septem- 
ber, 1919, the company was only able to sell 2000 
ton.s ot nitrate, hut as neutral tonnage had become 
available in the last three months of the latter 
to show a gross trading profit 
Vmo ^ oiK'-third of that made in 

ei-e for the year was 

£l..l),2.>l, and afO'r deducting £49,50;i foV income 
tax ami I r<‘«ch dues, £45,000 for excess profits 
duty for 1918 and 1919, and £25,000 for amortisa- 
^^rofit of £2.3,222 (capital 
L.)o(),000) The payment of a, first and final divi- 
d('ii(l of 16 pt'r cent,, free of tax, was propo.sed, 
caving, alter allocating £10,000 for reserves and 
(ontingeneies, £66,587 to ho carried forward, as 
brought in. During the year 
m oxports from Chile did not cxcoihI 

JII,()(M) tons, as compared with a normal pre-war 
export of 3 million tons. AVith regard to the qiies- 
fion of synthetic nitrogen products and the future 
of tlu' industry, the ehairman said that it could not 
be concealed that the danger from this source must 
lie considered as existing already to a degree that 
may oventiiallv Ixcome very threaR'ning. He then 
iiig<Ml I ho need for the Chilean Government to 
niotlily the .system of export duties and to regulate 
these according to the price of nitrate; and also 
tor a better method of centralising sale.s than oh- 
tains at present. 


Boot’s Purf Drug Co., Ltd.— Tt is reported from 
America that the TTnited Drug Co., of that country, 
has ar^iiired a controlling interest in Boofc’.s Pure 
purchase price is stated to b© 

£ 1 , 500 , 000 . 
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Nf,)^ ('omi’ANv. — Sand, (HlaxA and Faundrij 
Mate rials (AmaifjaTiuitcd), Ltd. has boon fornild to 
aoquiro and develop under oiiv control and man- 
a(j;<‘meiit a i^rouj) of mineral depositn, the materials 
derived fioni which are in jiicat demand in the* 
^(ass, iron, steel and huildini^ (radf'H. Tiio minerals 
and ])rop('rtio.s are mainly situati'd in .South Vork- 
sliire, anti have' hceui favotirahlv r<‘port«‘<l nf)on hv 
Prof. W. (}. l'('arnsides and l^-of. IV (i. 11. Roswell', 
d’ho minerals, freM'liold, and (ilant to lee taken ovtu’, 
valiu'd at €2M,r>7S, a»«' heine ]iurelias<*<l tor 

of which C 100, ()()() is payable in ordinaiv 
shares. I’he (ajiiial is l',‘t()(i,000 divide'd into 
d00,000 ordinary slqucs of Cl each, ami the i-emain- 
injj; 200,000 shares ar<' now olfered* for suhseription 
at f»ar. ft is siatcsl in (In' prosf>eetus that special 
attention wdll Ix' p;iv('n to seifuitilie resenireh, and 
that researeli and manatoMiK'nt will j/o hand-in- 
hand. 


OFFICIAL TRADE INTELLIGENCE. 

{Finiti ihr lioaid of Tiadr .haniiol for 
./ line 10 (I hd I 7.) 

Ol*K\IN(iS FOK imiTISlI rilADK. 

The followiutt in(|uiries lnive‘ Ix'en is'ceived at the 
Di'liartnu'ut of Oversenis 'I'rade (Diwelopment ami 
lntelliK<'He»')j do, Old (,)ueen StiasT. London, S.W. I, 
from firms, aKcnls, or individuals who desire lo 
rcprese'ut U.K. niauufaetnrt'rs or (‘X[)orterH of the 
totals specifietl. Ilritish firms may obtain the names 
and addres.st's of tin' persons or firms r<'f('rred to by 
applyin^i; to the Department and ((Uoliiiji, tin- sp<'<-ili<- 
r»'ference numlK'r. 

^ I 

l.ocnllty of (Irui n \Ti;KIAI.S. 1 Hcicn-n. o 

ayeiil.. ’ uiiiulit r. 


Ciinn.-lu .. lOiM'i-r .. .. sj| 

„ .. ., tiil.iiiu, rxliiidrrH for cum- 

uxs, hi.iys, coaiH-r and 
i al'iiiiiiiiiim ttiliitm .. .. H;$() 

, ,. .. : T.iOio|)oit(', t.-irytcH, litliarLit-. ^diir > 87 1 

.. I Cliciiiic.-ils ‘ 87tl 

Steel sheets .STS 

,, ,. ! Sanitary earthcinvare .. .. sso 

. . ' Anhest..^ hraki' liniiiL's and piiek- 

I iir.:s . . . . . . . . 1 .ss2 

' riiiiia, i-.'irOa-nware .. ^ ,ssr> 

' I’,.>tt|ea I * 

Malta . . . . Candle'*, isoap . . . . . . i m:{.'> 

Austria . , . . (!(inderised milk, animid fats . . .sac. 

liol^Uuu .. , Oil varnish j slO 

„ .. ' I’droleiim dei'ivntix es, cs'.em'es, | 

' palm oil eoeoinit ..il, en(l live! ] 

! oil . . . . . . . . ! 81’-: 

,, .. .. I Cod liver oil, essonees .. .. j s4f 

Dcninaik .. .. Ihlrks, liii pioof luateiials .. ' sis 

(trnooc .. tiiK'iiiif-aO, leathf-r .. . J .S.'.l 

It.aly .. (.'lii’inieaN, iliiiys. dyes, n.-in, 

I inineral oils, hen/iiie . . , ' 

„ .. ) Machinery and r(‘<[iii''*it< ■* lor thi- 1 

paper industry . . j St>7 

,, .. ..I Ant ill let ion, l»e.(,-n<; and bahhitt ' 

j met aO, alloy." .. .. j ,s,lS 

Serb, Cro.at.Slovone { Cataloene'' of pa[ier, leatlier, die-j 

.StJite tnif’jil-i. dnics . , . . . , \ poi 

Spain .. .. ! t’erfiiinery j pol 

do. (Canary lyl<"<) i <Ua.‘*s\vare, jiaiH-r .. .. .. j 8.7.7 

Switzerland . . Steel, oils j nor, 

Algeria .. .. ! Sulphates of <joj>iier, i>o|:i‘'h and j 

j niiinioiiia . .. •• L 

„ .. .,1 I’harimieeutieal firialin ts .. siil 

,, ., ..I Salts of jiolash and soda. Ideal- 1 

! lamate of .soda, iodides, (jiiinlne ! '((>7 

„ .. . Troll, ami.'infhus .. . ..I pos 

Morocco . . . . Candles, .soap ' 8r,-,i 

China .. .. (ila.ss. jicrfiiines ' + 

United States .. ; rianished steel .stieets .. .. siii 

Argentina .. j (ilass pp,: 

Brazil .. •• Chemical.s, drugs, dyes .. .. i yii 


• The Tllgh Commissioner for Canada. 10, Yietorlu .Stioef, London* 
•S.W. 1. 

t The Statistical and Information Department, Txindon tJiamber 
of Commerce. 07, Cannon Street, London, JO.C. 4. 


TARIFF. CLSXOMS. EXCISE. 

.1 list rtdia . — The Prtx lamatiou of October lo, 1910, 
wlierehy liu- import of certain food containers was 
juiihiliited, has hc<‘U amemh-d, and the prohibition 
now <-xtciids to any packa<;c. container or ap])lfaiico 
used for maniifa(‘lniin.u;. kee|)inff or boldine moist 
or liijuid food substances. 

,l/os//m. d'lie rates of import duty have hei-n 
iiKHlilic'd on, mlrr alia, aleohnlie liijuors (with some 
eveeptioiis), chicory, pyrites, coal tar oils of the 
h(‘ii/,ol series v. illi sp. ur. above O'OoO, certain skins, 
(cmeni, iron and steel liars, rods and sheets, tin- 
plate, call inm a< ctate and carliide. harinm clilori<le, 
ami iiiel hyl akoliol. 

^'ellow ami red lead, coppi-r snlphaL', war e|ne 
.•iml paper si/a- pay duly attain at the ordinary rati'S 

lit h/iiiiii. It is proposed to amend the cnstoiiiii 
duties hv means ol “ eoellicients of inei-i'ase, ” and 
to hi iiip, into force new rates of duty without await- 
inu lfy;islal i ve sam I ion. 

Coniolti. 1'lu‘ tarilf re<j;nlati()ns affc'ctin toe 
.Sjieeial War Revenue Act, 1915, effe<-tive from 
Ma.\ ID, are .set out in tlie issue- for June 17*. 
.Viiioii^ the article's alfe*cte-d are' cut glassware, 
patent me-dieiiu’s. sidrils. e'sseiices, iiei fumes, wim^s, 
ami malt liquors, 

i'lljoii.s.- I nde'r tlu' new law whie-li e-onfers a 
preten iiee- Tm the- pfoelue ts of the Empire- wlion im- 
poile-d into t'yprns, d\es, matehes. soaii, e'liina, 
earthe-nw an-, and malt liepieirs pay duty at two- 
1 hinls of the- full rat<-. 

Fii.sl Aft icon Profi’rtoralr. The- import elntie-s on 
(lotahU* (|istill(-el lieiuens have been ine-rease-tl. 

P iiila lid . A lie-i'iiee- tax ami aelditional i-xport 
elntje-s have- hee-n h-vie-d on, infrr alia, timhe-r, wood 
jmlp, pape-r, niatelie-s, tar, (litch, anel on certain 
liides and skins. 

Proiirr.-- .\s from May 22. tlie i-x(»ort and n-- 
e\|)ort of |H‘lrolenni, se-hist and othei’ mineral oils 
are piohihited. 

//ino/e/i/. -(’nsteims dntie-s when paid in flnn- 
garian paia-r mon^y are- suhjex-t to a surtax of IlHH) 
krom-n for »-very HMl kreon-n of such duty, as from 
Jnm' 1. 

Itaihf {\rir Tt ri it oi ir.s) . Italian customs 

tarilf is i-xle-mle-d (ei th<> (K-eupie-d territorie'S of 
\e-m-/ia (iinlia, and Ve-m-zia Tridentina. Among 
the' artieles sulije-e-t to an additional manufacturing 
surtax wh(-n impeirteel into the eiecniiioAl teiuitories 
are he-er. s|drils# sugar, glueose, gunpiiwele-r, st-eel 
oils, aeel ie acid, anel soap. 

I.il h no Ilia . Among iIk- arlicle-s suhji-ct to exi>ort 
elniy are lionsehair, liristle-s, certain oil-scc'ds, 
cumin, soai), ami wrapping pape-r. 

yrlhnlitiids.- Export (iroliihitioiis have lieen 
leniliora rily raise-d from heme gioase, arlifieial 
f(‘i tilise'i’s, ammonium nilrale, chalk, ceippor snl- 
pliaU'. eeqiiK-r oxiele, e uhie- nitre, nitrie- eixide, nitre-, 
sulphates eif lime', pedash ami ammonia, ziiie; 
e liloriele, seittseiap, soap poweler, meilasses, vaseline, 
ler|)ineol, te'iqie-iH' hydrate', and ainesthenine. 

y rnirrlanfls {Pasi / m/m.s) Export lie'cnces are 
re'qnircd for gold, silver, medicine's, gunpowder, 
( iiie heuia hark, e|niiiim* and its salts. 

Poland . — (’em) pound phariiiaccutie'al prepara- 
tions, spee-ilies. may only he imported ami sold 

witli tlie ])4‘inii.ssie)n of the Ministry of Public 
He alth anel unde r e-ertaiii specified conditieins. 

port iitfal Further regulations affe'e-ting imports 
are- given in the* i.'-sne' for .June 10. Aiming the 
ariie-le-s affe-e led are e-ast tin, tin]ilates,iand textiles. 

Sirt'drn . — Export prohibitions have hee-ii raised 
as from May 12, from he-nzol oils, terpineol, salrol, 
menthol, heliotreipin, e-umarin, musk and other un- 
K])e'<iH<'el se<‘nt('el snh.si ances, natural or artificial, 
for ns<‘ in the inannfacturei eif pr-ifume'ry . 

Ti/ /I is-.— Among the artiele^s the import of wliich 
is snhjcct to speeial re'strictions or prohihitieiiis art) 
opium, spirits, sulphur, mineral oils, salt, saccharin, 
compound rnedicinos, and maUhes. 
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TRADE i^OTES. 


FOREIGN. I 

Th^Soap Trade of Italy. — The Ttalinn imports and ; 
exports of soap are about oqual; but, as tliere has j 
always been a shortage of fats in Italy, the raw : 
materials are import^ and tho finished products 
exported. Of the raw materials, England and the ; 
XTiiited Stales supply the caustic s(^a, Australia : 
and La Plata supply the coconut, sesame, aracliis 
and palm oils and animal fats, the Unit<Hl States 
supplies the cottonseed oil, whilst tlie resins come 
from France, Greece and Spain. In 1919, Italy 
imported 2967 tons of common and 74 tons of per- 
fumed soap, of which England supplied 1906 and ; 
403 tons respectively. The exports in the same ; 
year amounted to 2086 tons of (‘oniruon and 180 tons J 
of perfumed soap.— (f/.»S’. Com. Hep., Apr. 19, 1920.) ' 

The Rubber Trade in Italy.---With the exception I 
of one or two “ war ” years, the value of raw rubber j 
imported into Italy has risen steadily; in 1909 it 
was 20 million lire, and in 1918, 83 million lire, 
During this period the value of imported manu- 
factured rublier goods declined from about 33 to 
19 million lire, notwithstanding high prioe.s. These 
figures, and tne known increased dema*nd for cer- 
tain rublx*r good.s, show that apart from the direct 
offeets of the war, the industry has been developing 
satisfactorily. Germany formerly controlled this 
market, and is expected to make a strong bid 
to recover her footing; and competition is also 
feared from America and England. To consolidate 
and further the interests of the Italian industry, 
thirteen firms have recently combined under the 
leadership of Pirelli and Co., of Milan. — (Schweiz. 
Chem.-Z., Apr, 17, 1920.) 

Swiss Chemical Trade in 1919. — Durijig the year 
1919^ Swiss elieniical trade was characterise<l by a 
downward tendency owing to ^UHtomers holding 
back for the expected fall in prices. The dye in- 
dustry Wius affected by the troubles e\peri<‘ueed in 
the Entente countries in p.Mssiiig from war to^peacc 
conditi<vn.s, hut the outlook is now somewhaL 
brighter. Imports were alTccted adversely by the 
V(‘ry defective arrangements in French, Belgian, 
and Dutch ports, of which, however, Antwerp was 
tho Ik'st.. Regular traflic up the* Rhino was inter- 
fiwod with by the continued drouglit, so that tho 
time of dcli^rv from England ;ind ovcrsea.s was as 
bad as in tlu' \vorst years of the war. Supplies are 
not forthcoming from Germany in spite of the con- 
ditions of exchange; very little merchandi.si* is 
available there; iransport conditions arc bad and 
tho reliahilily of many (german manufacturers 
doubtful. It is aiiticipatfsl that Hwiss dye exports 
thi.s year uill equal those for 1919. but in certain 
qnariers it is (iredicted licit tlmy will ho hvss Uian in 
pre-war times, for then the export figures included 
many re-exports from Gi'nnauy. Pharmaceutical 
works are suffering from the dimini.shcd consump- 
tion of medicinal suhstaiices due to the re-cstablish- 
morit of fieace ami to the t'xistence of large stocks 
held in England, America, and Fr.'ince. In Gor- 
manv .dso Tliere i.s <a siifricicncy of drugs, etc., and 
as tho rate of <'X.-hange brings their prices below 
thos<‘ current in neutral or Entente countries, the 
outlook for the latter is s^arrx'ly promising.— 
(Schweiz. Cty^m..~Z., Apr. 30, 1920.) 

Market for Chemical* and Drugs in Turkey.— Nearly 
60 per cent, of the chemical products consnmecl by 
the Turkish market Ixd’ore tho war was supplied by 
Germany which also furnished the major part of 
the synthetic products required. This position wm.s 
attained by a careful study of the markets, ade- 
quate representation and propaganda work, and, 
in the case of special products, compliance with 
the requirements of the French pharmacopoeia, 


which is officially recognised in Turkey. Except 
for a* little quinine and a few pharmaceutical 
Bpecialitica, British cbemicals were unknown in 
Turkey until 1908, wheji they obtained a market 
in tho face of keen competition. Before the war, 
French chemical products represented 20 per cent, 
of the consumption, and, in addition, 75 per cent, 
of all pharmaceutical specialities came from 
France. France has iTow taken tlie place of Ger- 
many, and if British chemical manufacturers wish 
to regain their pro-war footing, they must adopt a 
method of packing based on the metric system and 
comply with the requirements of the French Phnr- 
macopooia. — (Bd. of Trade. J., ^ay 13, 1920.) 

Foreign Company News. — Cerniany. — The Badische 
Anilin- u. Sodafabrik reports a net profit of 
27,02.5,04.5 marks (10,848,442 mk. in 1918) after 
writing off 60^867,018 mk. (40,604,423). Tho divi- 
dend payable is 18 per cent, coinj^iarcd with 12, 20, 
and 20 per cent, in tho ymirs from 1918 to 1915, 
respectively. Tho report states that in a few cases 
prices have Ix'gun to recede, but it is not possible 
I to fore.scc any immediate general decline. ITie 
! present favouruhlt! state of business affords no 
j ground for conclusions as to future prospects. 

Chemische Fabrik auf Akticn vorm. J. Schering 
in Berlin rc|M)rts good trade throughout tho whole 
of the past year, particularly in regard to ex])ort 
busirnvss. The net profit was T88 million ink. (166 
I in 1918), and the dividend is maintained at 18 i)cr 
I cent. 

I Cheniischo Fahrik Grie.sheim-Elektron in Fraiik- 
' flirt a.M. has written off 4,227,08.5 mk. (5,458,762), 

I and from tho not profit of 6,962,303 ink. (3,151,371), 

! and the amount brought in, 1,437,204 mk., is paying 
I a dividend of 12 pi.'i* cent. 

Cheniischo F.ibriken vorm. Weiler-tor Moor, 
! Uerdingen, made a net profit of 2,582,627 mk. 

! (1,147,680), and is paying 12 per cent., compared 
' with 10 per cent, for 1918. 

A.-G. fur Anilinfabrikatioii in Berlin. The gross 
profit for the past year was 24,877,530 mk. 
(13,700, 319)j th<' net profit 10,265,38^1 (4,972,770), 
and tho divideml puyaolo 14 per cent. 

Kalle & Co., A.-G.^, Biebrich. The directors 
state that manufacturing, distribution, and stocks 
w(‘ro under Allied control during the entire year 
1919, and communication with customers was ren- 
dered very difficult. Tho fact that the year, on 
tho whole, was a good one was duo to the good ex- 
port trade. Prospects for 1920 are in so far favour- 
able as there is a strong demand everywhere for 
tho company’s products. The net profit was 
2,438,411 mk., compared with 740,146 mk. in 1918; 
dividends total 14 per rent. — (Z. angew. Chem., 
Mag 28, June 8, 1920.) 

Trade ol Chosen in 1919. — In 1919 the imports and 
exports of Chosen were valui'd at £28,224,760 and 
£22,123,413 respectively, as jigainst £15,994,.SG7 and 
£1-5,54.3,521 in the previous year. Amongst tho 
imports in 1919 wore: Cement, £160,149; coal, 
£1,1.32,110; explosives, £ff5,.559; matches, £145,227; 
kerosene. £812,644; copper ore, £8,744; porcelain 
and e.irtlicnwaro, £151,456; salt, £.325,846; .sugar, 
£407,051. Tlie exports im Iiided ; Soya beans, 
£2.065,818; coal, £63,818; copper ingots and slabs, 
£19.3,8,34; copper ore containing gold and silver, 
.£319.203; ginseng, £17.5,681; graphite. £.54,869; 
cowhiift's, £.324,895; iron and mild steel, £1,107,365; 
manures, £311,631; gold ore, £122,794; iron ore, 
£242,61.3; tungsten ore, £.38,175; and silk, 
£589,269. Tho bulk of the trade is with Japan, 
and the largo increa.se in the total trade, which has 
quintupled since 1914, points to the general 
i emnomie prosperity of tho Koreans. — (V.S. Com. 
lUp., Mar. 27, 1920.) 

Drug and Chemical Trade of China.— Many herbs 
, and plants having medicinal properties are grown 
I in China, incluoing those producing liquorice, 
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rhubarb, ginseng, cassia oiL^iseed and guift ben- 
jsoin. It is estimated that China exports drugs and 
medicines each year to a^yalue of over £60(),000. 
In addition, there are large imports of drugs and 
chemicals ; tne value of the chemicals imported in 
1916, 1917 and 1918 was £300,000, £400,000 and 
£300,000, respectively, and m^icines to an ap- 
proximate value of £l,200jl[)00 were imported in 
each of these years. The chief heavy chemicals 
imported are soda and sulphur. — (('.tV. Co7n. Itep., 
Mar. 26, 1920.) 

Tha Tanning Indnitry of Uma, Peru. — The tanning 
industry of Peru ^s carried on tlmost entirely by 
Italians, who use primitive methods. Few tanneries 
are complotelv fK|uipped, and some have no machin- 
ery at all. The largest tannery in Lima uses about 
700 skins a week, of which 300 — 400 arc usually 
cowhides and the rest sheepskins and goatskins. 
In 1918, Lima exported 1,482,623 kg. of cowhides, 
valued at £106,430, 29,772 kg. of sheepskins, w’orth 
£663, and 221,980 kg. of goatskins valued at 
£10,699. The average annual export of cowhides 
of all kinds is roughly 4,822,000 Ib., say some 
300,000 hides. It is estimated that local tanners 
make a profit of over 100 per cent, a year on their 
invested capitiil. — (U.S. Com. liep.^ Feh. 19, 1920.) 

Salvador in 1918, — The chief crop of Salvador is 
coffee, grown on elevated land, whilst the lowlands 
produce sugar, cacao, indigo, rubber, sisal, balsam, 
etc. Dyewoods are found in the fort^sts and large 
areas of balsaiu trees grow near certain parts of the 
coast. There are rich mineral deposits, including 

f old, silver, copper, iron, lead, ssinc, and antimony, 
n addition, petroleum depoaits have been located, 
particularly near Antiquisaya and San Miguel, 
which are the most important. Of the total iinnorts, I 
^valued at nhout £1,2108,539 in 1918, the United 
States suppluni 56 per cent., and the United King- 
dom 25 per The values of some of the chief 

imports in 1918 were; CJement, £11,853; drugs aud 
chemicals, £22,462; explosives, £12,823; fertilisers, 
£736; gasoline, £7185; edible oils, £2282; illumin- 
ating oils, .£8125; linwHKl oil, £3935; lubricating 
oJls, £2923; crude iKdroleiiiii, £3289; paints, 
£6181; soap, soap-niaKing material and candles, 
£26,292; and zinc, £2550. The exports, valueil at 
£2,479,960, were chiefly taken by the United States 
(85 per cent.), the share of the United Kingdom 
being only 0’8 per cent. The values of the chief 
exports in 1918 were: — Balsam, £26,520; gold and 
silver, £267,576; indigo, £127,719; rubber, £2657; 
sisal, £29,6il8; sugar, £121,411.- (r'.N. Com. Hep., 1 
i^uppl., Mar. 17, 1920.) 

Guatemala In 1917 and 1918. — In spite of the dislo- 
cation of the economic life of (iluatemala cau.sed by 
earthquakes and fever, trade lias become practically 
normal. The total imports in 1918 were worth 
£1,326,800, compared with £1,436,600 in 1917, and 
the exports were valued at £2,263,800 in 1918, as ! 
against £1,565,4(X) in 1917. Tlu' values of some of ! 
the (;hief imports for 1917 and 1918 were: Copper, ! 
tin, lead, and alloys, £2074 and £21,591 ; drugs and* I 
me<.licinc.s, £42,392 and £55,652; glass, crockery, | 
and earthenware, £18,322 and £11,959; iron and | 
steel, £133,486 njid £67,921 ; petroleum, £18,841 and | 
£50, .56.5; paper, stationery, etc., £34,li^7 and j 
£47,852. Most of the imports came from the United 
States, with the exception of woollen good.s, mainly 
suppluxl by Great Britain, and silk and petroleum, 
supplied by Japan and Mexi(>o respectively. In 
1917 and 1918 the exports, which were mainly sent 
to the United States, included castor oil, £1215 
(1918 only); mineral products, £93.58 and £49,202; 
skins and hides, £104,854 and £54,328; sugar, 
£90,048 and £99,816. The chief iudu.stries in 
Guatemala are sugar and coffee, but at present, 
owing to scanty supplies, the export of sugar is pro- 
hihitwl.— (r..S'. Com. Hep.. Suppl., Frh. 14, 1939.) 
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The Hydrogenation of Oils, CATALTSEim and 
Catalysis. By Caeleton Ellis, Second edition, 
revised and enlarged. Pp. xvii.-f-767. (London: 
Constable and Co,, Ltd. 1920.) Price 36a. net. 
The greatest result of the classic researches of 
j Sabatier and Senderens on the catalytic activity of 
j metallic nickel has developed from the application 
I by Normann of metallic nickel to the hydrogenation 
! of fatty oils in the liquid state. In the early days 
I of the process many technical difficulties had to be 
I overcome, and much information as to the prepara- 
I tion and properties of the catalyst acquired, and 
i it was also necessary to produce hydrogen in large 
! volumes cheaply and in a high state of purity. 

I Such early difficulties being surmounted, develop- 
ment has been extremely rapid, and the process of 
hydrogenating fats is now carried out almost in 
every part or the world. The information con- 
(‘erning it scattered through patent specifications 
and other literature is so voluminous that its 
collection in hook form has become a necessity. It 
cannot be affirmed that the time has yet arrived 
when it is possible to eliminate from this mass old 
and probably inaccurate matter, and in the volume 
under review the author has contented himself with 
a description, more or less condensed, of plants and 
processes a.s these are described in piimications. 
From this point of view the work has been well 
done, and the many annotations in the text make 
it easy to refer to the originals for fuller 
information. 

Although the l>ook has not been divided into 
sections its contents might be grouped under four 
headings, viz. : MothodR of hydrogenation, in 
which proco.sses and plants are describe ; catalysts 
and their production, including much of the njgtter 
published in the interesting controver.sy concerning 
the possible action of oxides of nickel as catalysts; 
hydrogenaU*d fats and their use in the prej)aration 
of foodstuffs, soaps, lubricants, etc. ; the manufac- 
ture *bf hydrogen in quantity by various methods, 
with notes on the handling and storage of the gat». 
The -book has 707 pages, of which alnio.st 100 are 
taken up by an ai){K‘ndix containing very full 
ab.stracls from the official reports of two imi>ortant- 
patent actions ifi which, whilst there is much that 
is interesting as reading matter, there in a great 
deal that is so purely leg.al that it might wc-Jl 
left out of a technical work of this character. 

The book is a useful collection of information 
hearing on the subject, but its bulk is already so 
great that it may Ih‘ safely assorted that future 
publications on tlie suhiect will l>e cnncvriK'd with 
a critical analysis of the jnoce.ss and the principles 
underlying it. Avith the elimination from the text 
of a great deal of matter wliich is alix*ady, even for 
so recently introduced a process, out of date. 

.John Allan. 


PUBUCATIONS RECEIVED. 


UirFMICAL *^ERTILISKRS AND PaRASITICI DRS. BlJ 8. 

Hoare Collins. InduMrial Chenmtrg Senes, 
edited by Dr. S. Btdeal. Pp. xii.+273. (Lon- 
don: B<dlih'e, Tindall and Co.r. 19fK).) Price 
6d. net. 

Thf. Prat Resouhcks of Irfjland. A Lecture given 
before the HoyaJ Jhiblin Society on March 6, 
1919, by Prof. Pierce F. Purcell. Depart- 
ment of Sdentific and Industrial Hesearch. 
Fuel Hesearch Board, Special Heport No. 2. 
(London: II. M. Stationery Office. 1920.) 
Price 9d. 
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BEQUEST TO THE SOCIETY BY 
THE LATE DR. R. MESSEL. 


111 the obituary notice of the late Dr. Rudolph 
Messel which appeared in the Meview of May 16, it 
\\as stated that his dearest wish was to accumulate 
funds for the endowment of science and education 
in his adopted country. This statement has now 
btHUi amply verified by the terms of his will, upon 
which probate was recently {^ranted, and for the 
information of members the following passages from 
the original testament, made in 1915, and from a 
second codicil, dated July 10, 1919, dealing with this ! 
most generous bequest to the Society are herewith j 
appended ; — i 

. . as to the residue of the said money and 
my residuary estate generally I direct my trustees 
to divide the same into five equal parts and I give 
such parts as follow' s ; — 

“ 1 give four of such parts to the Itoyal Society 
llurlington House and the remaining part to the 
Society of Chemical Industry Broadway Chambers 
Westminster and without imposing any trust or 
obligation I think fit to set forth my desires with 
regard to the fund given to each of these Societies 
as follows: — 

“ (i.) The fund should ho kept separate from the 
other funds of the Society and be known under my ' 
name or otherwise as the Society may think fit. ‘ 

“ (ii.) The capital of the fund should be kept 
intact. 

“ (iii.) The Society should apply the w'hole of*the 
mconie of the fund in such manner as it may think 
• uo.st conducive to the furtherance of scientific re- 
search and such other scientific objects as the 
('ouncil of the Society may determine and should 
not apply any part of th(' income for such charitable 
objects as the granting of pemsiops and the like. 

friend Prof. Henry Edward Arm.strong 
E.R S. my platinum still in which I carried out 
with W. S. Squire my experiments in conrmetion 
with the decomposition of sulphuric acid and I 
leipiest without seeking to impose auA’ trust upon 
him that lie will upon his death leave it to the 
Society of C-hemieal Industry. 

“ 2. To the said Society of Chemical Indu.strv iny 
platinum crucible which formerly belonged to l)r. i 
H, Sprt iigcl my Otto Von Guericke’s ‘ Experimenta ' 
nova M,>ideburgica do vacuo spatio 1672’ my j 
English translation of the de Magneto of Dr Wib I 
ham Ciilbcrt given to me by my friend the late I 
Sylvamis Phillips Thompson my ‘Jubilee of I)i,s- I 
io\ery of .^fauve’ by Sir William Perkin and my i 
.gold catalytic cigar lighter made by.TiflFiinv of New 
^ork and given to me by Dr. William Nichols of 
iSew York.” 

Tlio testator also left £6000 to ibe Royal Institu- 
tion of Great Britain and £1000 to the Chemical 
Society. ' 'I 


THE ASSOCIATION OF BRITISH 
CHEMICAL MANUFACTURERS 

t Association has con 

tinned to make satisfactory progress. The mem 
bcrshiD has increased to 160 firms, representing i 

a^^nlL addition then 

are nine affiliated associations. The personnel o 
the Council reimuned the same as in thrp?rviom 
year, and the officers included Mr. R Perrv 

vi^eJhaifm;? 

william Pearce, M.P., treasurer; the Right 


Moulton president. The Right Hon. 

I 7 • M.P.fand Dr. C. C. Carpenter were 

elected vice-presidents. • 

After ro^‘rring to the activities of the Council in 
regard to Parliamentary matters, and to the work 
of its representatives on the Advisory Committee of 
the Import Rostrictifns Department (which has 
now practically ceased to exist), the report proceeds 
to discuss the work of the Chemical Mission to 
Germany in the spring of 1919, the report on which 
has been supplied to British chemical manufac- 
turers and Government Departments only, a criti- 
cal summary beii^ issued to tha public press. The 
Council records its thanks to all members of the 
Mission, and in particular to the chairman, Mr. 
E. V. Evans, and the editorial committee for the 
preparation of the extremely valuable report. 

One of the results of the report w-as to call atten- 
tion to the unsatisfactory state of affairs with re- 
gard to the education and training of chemical 
engineers in this country, and also to the lack of 
co-operation existing between the makers and users 
of chemical plant. The training of chemical en- 
gineers is considered of such importance that the 
Council has requested the Publication Committee 
of the German Chemical Mission to draw up a 
report on the subject, and it is hoped that this 
report will be available at an early date. Steps 
have also been taken to bring together British 
manufacturers of chemical plant and the members 
of the Association. ’Pho outcome of meetings and 
discussions which have takin place is the pro- 
posal to form an Association of Chemical Plant 
Manufacturers, which will he affiliated to tliis 
Association. It is hoped and expected that this 
arrangement will lead to a fuller undi'rstanding by 
the engineers of the peculiar needs of the chemical 
industry, and that it will be to the mutual advan- 
tage of both makers and users of chemical plant. * 

In commenting on the dye situation, the Council 
in its last report stated that “ its early efforts in 
the interests of chemical industry and British dye 
production have succeeded to some extent in im- 
proving w'liat is still a by no means satisfactory 
outlook.” This statement again exactly represents 
the pr<*.seut position. An attempt has been made 
to deal with the position— as it must ultimately be 
dealt with as a whole. Following a conference 
which the chairman and general manager (Mr. 
W . J. U, Woolcoek, M.P.) hnd with the then Presi- 
dent of the Board of Trade (Sir A. C. Goddes), a 
further conference, presided over by Mr. Percy 
Ashley, was hold, at which dye users, dye makers, 
and producers of intermediate and raw material 
were represented. This couferonce decided that a 
further effort should be made to co-ordinate the 
work of the three parties concerned, and a com- 
mittee comprising two repre.sentaiives of each, with 
the general manager, is now at work with this 
object in view. 

A list of intermediates has been compiled, which 
is divided into three parts— (a) intermediates 
already manufactured, (6) intermediates required 
hut unobtainable, and (c) intermediates unobtain- 
able in sufficient quantities. The list has proved of 
great value in encouraging the manufacture of 
intermediates on a suffieioiitly largo and compre- 
hensive scale, and the Council hopes that, in the 
course of time, the three divisions may be abolished 
and only the first remain. 

The difficult situation arising out of the refusal 
of the Board of Trade to grant licences for the 
export of anthracene led to conferences between 
the dye makers and anthracene producers. These 
discussions have resulted in the formulation of a 
scheme whereby, it is hoped, the production of 
anthracene will be increased to meet both homo and 
foreign demands, and an agreement reached as to 
the price at which the product is to bo sold. In the 
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latter# connexion evidence is being given before the 
Profiteering Committee on D^vestuffs, and negotia- 
tions are still proceeding whicV should result in the 
solution of all the difficulth^ involved. 

The policy of bringing together people interested 
III particular subjects, with a view to the discus- 
sion of problems of interest peculiar to themselves, 
has been pursued during tlu*, past year with, it is 
lielieved, advantage to all concerned. In this (oii- 
noxion an experiment was iiiaiigurati'd last year 
whereby the produeirs of pitch w(‘re kept in ekjse 
touch wdth market conditions. Tliis scheme has 
proved so successful that the makers have decided 
to continue the arrajigement for coming year. 

Ill the Fine Clieniieal (iroup i)articular attention 
has been devot<*d to the adequacy of the supply of 
British rosearrh chemicals as distinct from chemi- 
cals used as rcagimts. In tlm early part of this year 
Dr. M. 0. Forster and Prof. A. W. Crossley kilidly 
supplied a list of the former. Each item in it has 
been cart'fully consideri'd and classified. It is pro- 
posed to issue a brochure' for distribution to whole- 
sale house's aiul resea re h chemists sliowing which of 
the manufacturers of line ehemiicals is prepared to 
supply each item e>n the list. 

In view e)f the laed that in the past standard 
spe'cificatioiis feir rhe'inical proelucts iiave teu) ofte'U 
been draivn up solely from the stnuelpoiut of the' 
users, the Assoi iatiou is e<)llal)e)raliug with other 
bodies, such as tln^ British KngiiU'e'ring Stanelards 
Association, to ensure' that the* iuterests eif eheiui- 
cal manufacture'rs shall not be overlooked. A com- 
mittee of the Asso('iatie)n has already doiu^ iise'ful 
work with regarel te) a si)ecilieatie)ii feir eri'osole fe)r 
telegraph poh's, e'tc. 

Although the' luformatioii Riire'au lias b<*en meest 
Hucceissful in supplying informatiein on te'chnieal 
matters, and in continually introducing new buyers 
to members, the' CVmneil re'gre'ts that fulle'r iufor- : 
ifiation has imt been place'd at its disposal for the' 
use of its repre'sent ative'H eui various (Jovernrne'iit ! 
committe'es. ■ 

Tile (’ouueil expre'ssi's its gratitude to the Traffic ; 
Comniittcv, under the chairnianship of Mr. J. i 
Lukes, for the' extremely difficult and iiupeirtant ; 
work which it has perforuu'd during the ye'ar. The ; 
subjects d(*alt with have been very numerous, in- ; 
chiding the recent proposals e>f the Ministry of : 
Transport and the ronve'yance by rail of dye inter- i 
mediates. Mr. Luke gave evide'iiee before the ' 
Bates Advisory Committee in its public inquiry ! 
into tlu' general revision of railway rates and I 
charges, and w itli referenei' to the forthcoming ! 
stage of this inquiry, wdiich will deal with the i 
classification of merchandise, it is suggested that I 
inoinhi'rs of the Association, iiichuling the tar j 
distillers, should prcpari' an adequate statement of 
their requiri'iuents for submission to the Advisory 
Committi’e. The Association was also interi'sted in ' 
the action 3/a//om/ IfdiJirni/ Cn. om/ Othi’rs r. ' 
Broth erf on and Co. ond Ahofhrr (cf. .1., 1920, 
1H7 B). «nd the rc'port, in expressing sympathy . 
with the defendants, remarks that the judgment 
of the Court only shows how strongly entrenched | 
the position of the railway companies is in matters • 
of dispute w ith traders, | 


THE PRODUCTION AND SUPPLY OF 
SYNTHETIC ORGANIC CHEMICALS 
IN THE UNITED STATES. 


I 

The . Rocri'tary of tlie Departineiii of Scientific ; 
and industrial Bescareh aiinouiices that the 
Research Association for tlie Silk Industry has hi'en | 
opproved by the Department as complying w ith the 
conditions laid down in the Government scheme for 
the encouragement of industrial research. The 
secretary of the committee engaged in the estab- 
lishment of the association is Mr. A. B. Ball, the 
Silk Association of Great Britain and Ireland, 
Kingsway House, Kingsway, W.C.2. 


11. T. CLABKE AND C. E. K. MEES. 

Chemical industry is founded upon scientific re- 
si'arch, since it is only through research that the 
.scieme of cliemislry can be developed, and the 
growth ol any eheniieal industry is necessarily de- 
jiendeiit u()ou tlie develoiiiueiit of the scieiu-e w'hicli 
! uiidi'ilic's It. In the .se< tioii of chemical industry 
I which is eoneermsl with organic ohemistry the 
I eoniie.xion between ic'seardi and the industry is 
: direct and obvious. It is not improix'r, in fact, to 
consider tiu' amount of seieiitifie knowledge avail- 
able in any hraiich ol org.'iuic clK'iuislry as a species 
of aipitdl which luu'^t he im n'a.sc*d to correspond 
witfi an increase in the iiidu.sfry, just as financial 
i capital must Ik'. 

I We might < oii.'idcr any jiaiticular section ihere- 
j fore as rt‘([uiring for its devc'lopnient as an indu.s- 
i Inal venture so much tiuam iai capital (expressed in 
i dollars) and so much iutcllcetual capital (expressed 
I in ( iH'inist-years of research). This intellectual 
' capital eai» generally lx- derived (lartly Irom tlie 
aecumiilati'd kuowlt'ilgi* stored in clu'mical litera- 
ture, but iiivarialily some, and g(*neially most, of 
it must he accumulate <l directly by experimental 
research for the parlie ular (Uirpose' in view. Per- 
haps we niigfit say that tlu' ac<'umulatc‘<l knowletlge 
i of the Gennan dye' weu ks uoulel l>e roughly eqiiiva- 
h'lit te) al)e)Ut 10, ()()() elieinist-ye'ars. Of this |>erhaps 
one'-lhird is available to the outside world in the 
literature anel in pate'iits, and one-third is e>hsolett* 
or usch'ss, repn'si'uliug work elirceti^l towards onels 
imt now advaut age'ous. 

If any natie)n, therefore, de's>ire\s to devoloj) ii 
spe'e itic clu'iiiical industry whie h may rival* the 
e eirre'sponeliug Ge'ivuau industry, it will he nee'Ossary 
to iiive'st iie)t emly tlie ree|uire'el finaiu:ial capital, hut 
also an amount eif chemical research w hich w'ill be 
of th^' oreler of, say, 3()()0 cliemist-years. (Those 
figures are, of eours<', iimre gui'sses.) Sinee the 
German works em|)loy at least 1000 eliomists, they 
are aehliug lOOO i homist-ye'ars tei their knowle'dgei 
eve'ry ye'ar, and in euder to ove'rtake' the'in more* 
tliaii 1000 (hemi^ts eugage'd in the rival organic 
eheiiiieai inelustry will be^ neecssary. 

This argument assumes, of eourse, that ehe'inists 
e)f elillereut iiatie)us are on the avi'iage equal in 
ability and organisation, an assumption which, in 
the ahsene-e of evidenee, is at any rate safer than 
any hase'd em lielii'f in spee ial national superiorities. 
The resea reh work carried out in the' technical 
laboratories of the' chemical industries is, however, 
de'peiideut e)ii the supply to those lalioratories of two 
types of raw materials, puri'ly seientiflc chemical 
kuow'Ie'elge and trained men suitable for researeh. 
Feir the' supply of he)th of those the tc'ehnieal 
laborah)rie-s are* eleix'ueleut eui the chemical depart- 
ments eif the universities wliich not emly train thi' 
siueh'iits hut also earry out the research work in 
pure s( ienee on whie h all applied ehi'inistry must 
ultimah'ly he hase'd. AVe ne'e', there'fore, that 
eugaiiie eheiiiieal iiidustiy is dependent on tlie 
technical re'se'areh laboratorie's which, in turn, arc 
depeiieleiit on the' uni versitie's. In order to render 
organic researeh peissihlo it is also ne'e;essary to have 
readily available the materials with w'ltieh to carry 
it on. Nei one who has ever worked in a German 
eheuiieal laboratory has failed to realise the im- 
mense advantage of having ready to hand all the 
elieinicals produced, ne)t only by the large-scale in- 
dustries. hut by the luanufaeturers cf spe'cialities 
reejuire'd for lalxiratory use alone. 

Organic eheiuistry i.s thus dependent upon ^ 
evele of production. The lalxiratories produce ne<V^ 
theories and new syntheses as the result of their 
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research work: these aro adopted by the factories 
and there developed into new ptocesses by which new 

f roducts are obtained and placed upon the market. 

n return a small portion of these now products, 
and* the iutenncjdiates involv€*d iu their prepara- 
tion, are turned back to the laboratories for use in 
future syntheses. Since, Jiowcvcr, the research 
chemist ns a rule requires materials of a degree of 
ptirity gori('raIIy unnecessary in technical practice, 
the.se chemicals must pass through a centre where 
they are purified before distribution ; and since a 
multitude of substances otlicr than those so obtain- 
able arc required by the laboratories, such a txmtre 
is naturally formed by the manufacturer of special 
research chemicals. 

When at the outbreak of war in 1914 the im- 
portation of chemical products from CJermany was 
cut ofi‘, after an initial period of inactivity the 
chemical industri('s of the United States began a 
rapid growth, and the tcclmical laboratories in 
which the manufacturing processes were worked 
out naturally developed in a corresponding degree. 
Uut these laboratories, as well as those in tlie Uni- 
V(‘rsities, wore soon in groat difficulties owing to 
tile lack of a supply of research chemicals; and, 
owing to the necessity of preparing the starting 
materials necessary to practically ev^ry piece of 
rossoarch work undertaken, progress in the devolop- 
iiient of processes was very slow. 

In the university laboratories the situation be- 
came almost desperate, and no solution was found 
until Or. C . O. Derick, head of the chemical de- 
partment in the rnivorsity of Illinois, initiated 
and suceessfully carried out a .scheme of enlisting 
a group of capable students to prepare diyiiig 
vacation time a supply of chemicals ius?<lcd by tho 
students who wore to follow them. The work was 
Conducted with a regular accounting system, so 
tliat the value of the preparations, which wen* then 
purchased by tlu' University, could be known. This 
adifilrable sehi'ine deserves to he imitated in other 
universities, for it afforded thc^studenis a unique 
training in tlic manipulation of chemicals on a 
scale impossibl*'. on account of its oxpens<‘, in any 
regular teaching course. The scheme was«subse- 
ipiently taken over and developed by Dr. Roger 
Adaim, under whos<' direction supplies of chemicals 
were provided for other universities, for tho 
Covernment, and for the American Expeditionary 
Force. • 

But the efforts of Tllinois were naturally insuffi- 
cient t ) meoi th(‘ wi(l(' and increasing demand, and 
since it was chair that the supply of .synthetic 
organic chemicals was a “key ” section of chemical 
industry, it bocaiue urgi'iitly necessary for an in- 
dustrial firm to undertake not only tlie synthesiK of 
the loss eomnion organic i*ompound«, which might 
he required for resiaireh work, hut are not manu- 
faeliired on a large scale, but also the jiurehase, 
purification, and distrihtition f'f tlie interniediate.s 
and finished products product'd by the organic 
chemical industries. 

The difficulties of such an undertaking wore 
obvious and < ()nsiderable. TIkwo could be no pro- 
spect of any immediate pecuniary return, and tlie 
preparation of a large numl>er of pure chemicals 
on a small scale involves very high costs, particu- 
larly in regard to lalKuir. Not only were the pr<*- 
vailing rates of remuneration in 191. 5 eonsidorahly 
higher in the United States than in Germany, but 
by 1918 thoy had doubled. Most of the materials 
necessary for the wi.rk were more expensive than 
before, and in many (uses were unobtainable. To 
complete tlio difliculties, trained chemists of the 
reipurod enlibro were practically unobtainable 
owing to the prior claims of the military authorities. 

Notwithstanding all these difficulties, the matter 
was of such patent urgency to the country that con- 
stant efforts were being made to induce some first- 
class firm to undertake the experiment os a matter 
of patriotic duty rather than for any financial 


profit; and after some consideration tho Eftstinan 
, Kodak Company decided, in the autumn of 1918, 
to endeavour to sfipply this link missing in the 
chain of production oli tlio Amerit^an chemical in- 
dustry. The offer of the company was received 
with enthusiasm by the American Chemical Society 
and by all the more imiKutant of the organic 
chemical manufacturing firms, who have plaeeti at 
the di.sposal of tho undertaking not only their 
finished products but the iiiti'rmedintes which they 
prepare t'Xelusively for their own use. 

As just stated, men of adequate training wore to 
all intents and purposes not to ho found, so, with 
tho exception (jf the chemist* in charge and the 
errand boy, the department of synthetic chemistry 
was staffed entirely with young women. Nothing 
but prai.se can he si>oken of the way in wliieh thest' 
girls performed their work, which must have taxed 
them heavily Ixith phy.sieally and montally. 

But as time went on difficulties made tlieniselves 
j cvidi'iit. TJiat which caused the greate.st eoneorn 
was th<‘ unforeseen danger of aicidents. In such 
j work accidents are apt to have most .serious coiise- 
j (|ueueeH, and while it is hy no means (X'rtnin that 
I tliesc are more liable to occur with girls than with 
1 men, there <an he no (piestion that a disfigurement 
i from siieli a cause is a very nuu*h more griev<)U.s 
thing for a girl than for a man. Up to the inesent 
no accidents of any moment have occurred on 
aeeoiiiiL of fires, but the serious accidents have 
almost all been caused by corrosive liquids. No ex- 
pression can be too strong for the admirable spirit 
Bhown by the staff in tho face of tlie.se troubles. Not 
a sign of panic or inclination to leave the laboratory 
j has ever lM:‘en shown, and in almost all cases girls 
1 who bad been badly burnt returned to the work 
after they had recovered. In view, however, of this 
situation it was decided, after rather more than a 
year’s work, to replace such girls as loft tl\p 
laboratory hy men, who were by tliat time again 
becoming availabb*, and at the nresmit time only 
three girls remain on th<‘ purely laboratory staff. 

The actual duties of thet departmeiit fall under 
three heads. Of primary importance is the syn- 
th(*sis of compounds which arc not prepared tech- 
nically but are rcfpiired for laboratory purposes; 
Kooondly, the purification of terdinical mati^riuls 
obtained from (he (‘hemieal manufaeturors ; and, 
thirdly, the distribution of such technical chemical.s 
in the form in which they are purchased. By 
uml(‘rtaking this last duty tho laboratory cun l>e of 
I servicf* not only to chemists and their purchasing 
j agents at universities, but also to the nianu- 
I facturers themselves, to whom a rid ail trade in 
j small quantities is abhorrent, but who, on ground 
i of public spirit do not care to refuse asBistance. 
An understanding has now lieen formed between 
such manufacturers and the laboratory of the East- 
man Kodak Co., wherehy inquiries for small 
quantities are reforriMi by the former to the com- 
pany and inquiries for large amounts are referred 
by the latter to the manufacturers. 

Raw materials are obtained principally from the 
manufacturers of dyes and dye interintHliates, but 
largo supplies are also furnislied by the jirodueers of 
pi'rfumery chemicals, explosives, pharmaixjiitieal 
and other chemical specialities. Many of these firms 
have supplied not only products which they manu- 
factuijo for their own c'xclusivc' use, but in several 
instances have furnished materials specially jire- 
parcHl for this work or obtained by their rc'seareh 
laboratories. Assistance has also been rendered by 
firms making specialities of a few of the less common 
products, as well as by certain individual workers 
in iinivorsity and other laboratories. Thus Dr. 
W. I). Turner, in charge of the laboratory of teeh- 
nologioal chemistry of the TTniyersity of Missouri, 
hoH had stocks of certain materials prepared for us 
by his students. This system, which has also l)een 
adopted at the Massachusetts Institute of Tech* 
nulogy, is unqnestionnblv most advantageous fo/ 
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such lajwratories, inasmuch aa it enables stuchmts 
to handle relatively large quantities of expensive 
matorials without undue cost t<f the teachinrinsti- 
tiilion. But the most important connexion the 
bynthctic Laboratoiy possesses is that with the Dc- 
Organic Chemistry of the Universitv 
of Jllinoia, which not only supplied the original 
nucleus of the present stock, Jmt has from tho bc- 
plirodThero**^ “ (liatrilnitor of the matorials pre- 

With respec-t to the purification of technical pro- 
It was utk'niptod to proparc many ns pos- 
sihlo of these in a pure form, but in certain in.stances 
this has been founcf impractieabh^ particularly in 
the case of tho sulphonated dye intermediates, 
where satisfactory enteria of purity have in manv 
eases not been ostabli^ed In a few other instance's 
attempts at purification have had to be abandoned 
on account of the expenae involvoil, since tho price 
ol tho l)uv(^ products would bo prohibitive This 
has occa.sionally also boon tho case when tho vields 
of pure material were exceptionally low. In a'lartce 
mirabor of instances the quality of commercial 
ehemieals is sufliciontly high to permit them to he 
emploved for general laboratory synthesis. The 
plan baa accordingly been adopted of classifying 
chemicals into three grades : —(1) Those of the liigh- 
est purity obtainable; (2) those not perfectly pure 
nut sulhcicntly so for synthetic purposes; these are 
termed ‘Practical” chemicals. This class also 
includes a few substances synthetised in the labora- 
tory in which small amounts of impurities are 
known to be present, as well as a series of inorganic 
compounds commonly emploved in organic syn- 
thesis. ‘ ^ . 

The main duty of the laboratory naturally con- 
sists in the production of the pure 'chemicals either 
by purifieation or by synthesis. In many cases th<' I 
ftiirification is essentially a relatively simple matter 
of reerystallisation or fractional distiiiation, but it i 
rroquently involves a considerable (‘Xpenditure of ^ 
time. I 

(a) The majority of the products consists of those ' 
research chemicals which are not produced in either 
pure or technical quality elsewhere. Such materials 
form a large proportion of the list of organic <'hemi- 
cal.s is,suod by Kahlhanm prior to 1914; but a studv 
of this list shows that there wa.s in Germany a far 
larger numlior of technical products upon which to 
draw than in this country. The influence of the 
availability ()f cornmorcial substances upon th<' i 
prices in this list forni.s an interesting study As 
may well he imagined, the co.st of produetion'in the ^ 
laboratory is nunh greater than in the works, and i 
in conse(iuence tho prices of pure materials are I 
largely in flu enc(xl by their source. An in.stnietivo 
eqinpanson is alforded by tho products of the 
nitration of chlorohcnz.uio and bronioheiizeno 
respectively. In both cn,ses the ortho and para 
mono-nitro derivatives are formed sirnnifaneonsly, 
nnd m the laboratory the sc'paratiori of these 
isomers is a much simpler matter in the case of tho 
liromo compounds than with the correspond in tr I 
chlorine donvntes. On the other hand, fhe latter i 
comnounds were available from technical firms but f 
the bromine compounds were not; while neither of I 
the meta-nitro derivatives were produced on a l irire ' 
scale. ‘ I 


Knhlhanm^s Price List. 

. . Marks por Kg. Af.nkq n. r 

Chlorobonzenfi H-OO p Mtro(],iorobo„zfn,. i.voii 

Broraobeiiwne IflOO p-Nitrohromobcizono 40 0> 

0 -N trorhiorotenzpno 15 00 m-Nitrochlombcnzeno 100 00 
O-NItrobroraobenzene 110-00 m-Nltrnbromobenzcne 46 00 
Marks per Kg. 

2-4 Pii)Urochlorobeaz«ne 7-50 
2 4 Blnltrobromobenzene Il OO 

At the present time the price list contains over 
700 items comprising about 650 distinct chemical 
substances. Or the three divisions the pure chemi- 


cals constitute about two-thirds of the number, 
the ” practical ” chemicals one-fifth, and the 
” technical ” chemicals one-seventh. On an average 
tho prices arc slightly more than twice those of the 
Kahibaiim list of 1912, reckoning tho marK as 
equivalent to 25 cents. 

lip to the present the work has been conducted 
at a very considerable financial loss, the first year’s 
working .showing a loss exceeding ^14,000, although 
no rent or other overhead charge was debited to the 
undertaking This was purely duo to the initial 
iiionths when methods were being developed. 

At tho presimt time the staff of the department 
is able to produci^ a monthly supply of chemicals 
sulBcient for tho sales, and at tho same time to add 
steadily new chemicals to the list at a cost involving 
only a small loss. 

It has from the outset Ix'cn the aim of the labora- 
tory te make as large a number of chemicals avail- 
able in as short a time as possible, and this policy 
has connott'd small stocks of chemicals of a some- 
what higher cost price than if largo stocks of 
fewer materials had been prepared. Iliroo points 
have Ixen kept in view in selecting new substances 
to ho added to tho list. First, urgency of demand; 
second, availability of raw material; and third, ease 
of preparation. Whenover an inquiry is received 
for n chemical not in stock, an attempt is made, if 
in any way feasible, to prepare it. If, however, 
oxporiniontal difficulties are encountered, tho pro- 
blem is set .aside to 1 m‘ worked upon during spare 
moments rather than given an intensive study. In 
this way solution may ho reac'hed only after somo 
months, but it h.is boon obtained without inter- 
feriitg with tho preparation of more accessible 
materials. ^ Instances of this are phloroglucinol and 
p-cresol. iSniall stocks of each of these were ob-' 
tairied from outside i7ie fa 5if»n?*,5'ry at the beginning, 
hut soon hecaine <>xlia listed; and it was only after 
several months of desultory experimentation Wiat 
suitable pro<;es.ses \y're developed. Problems of this 
kind whicli are still licing carried on are the pre- 
pa r.ation of p-nitrophenylhydrazine, of nitron, and 
of piperazine. The solution of any of these may bo 
reached at .any time. Occasionally we are invit^ 
by workers in universities to suggest such problems 
which urgently require solution, and, as can be 
imagin^ed, sueli (o-operation is most welcome. On 
the other hand, it jj our desire to oo-operato with 
puhlTc by furnisliing, on application, 
deteils of any process developed in tho laboratory 
.and employed for tlio preparation of Kastman 
chemicals; and any discoveries of particular inter- 
est will ho published either in the Journals or in 
patent form. 

A rather diseoneeriing feature from the financial 
imint of view has been tho very large investment 
lenresented by the stock requiroil by such an under- 
taking. Owing to tlio high average value of the 
chemicals and to the, great number listed even the 
smallest .stock n'presents a considerahlo amount of 
money. Jn .a profitable undertaking this might not 
he serious, though in any ease such a stock must 
have a very slow “ turnover,” hut in a venture with 
so small a margin as is possible in this case the largo 
investment necessary would clearly make 'it difficult 
to estahii.sh an adequate stock without considerable 
hn.yicial resources behind the undertaking. 

8nieo organic chcmir.al industry is in this country 
still 11 ! proces.s of development, the supply of techni- 
cal products i.s in a somewhat unstable condition, 
and not only are crude materials subject to violent 
liiictuations in price, hut in certain instances they 
appear in and disappear from the market in a 
nanner which adds extra difficulties to the work, 
n the other hand, the United States is singularly 
foitunate m its natural chemical resources, many 
te tek« developed, and it is our aim 

ter^r^elreh'' by/«"dering available 
tor research these new materials, which five years 
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ago were but chemical rarities of high price. | 
Foremost among these new resources is normal butyl j 
alcohol, of which a large number of derivatives have | 
b^n prepared. In 1912 this substance was listed | 
by Kahlbaum at 27’60 mk. per 100 gm. : it can now j 
be obtained for ^3*00 per kg., or at half this price ! 
for the commercial grade. Among the derivatives | 
we have prepared mention may be made of butyl 
ether, for which we have developed a proc*ess. It 
is a fragrant liquid boiling at 141° C. which should 
bo useful as a solvent and as a less volatile substi- : 
tuto for ethyl ether in extractions or for the Grig- ! 
nard reaction. Another is butyl oxalate, which is | 
formed with as much ease as the ethyl ester is pre- 
pared vvitli difficulty. Yet another is butyl mer- : 
captan, which is identical with the odorous prin- ! 
cipio of the skunk; this pleasant sub.stance is em- ! 
ployed in mines for the detection of fire-damp. 

Another now product is the mixture of esters of ; 
normal homologucs of acetic acid which was pro- , 
duced during the war by the Hercules Powder Co. ! 
as a by-produet in its process of manufacturing ' 
acetic acid and acetone from sea-wced. We have ; 
laid by a considerable stock of this material from 1 
which, by a tedious process of fractional distillation, 
pure ethyl propionate and ethyl butyrate have l>eeu 
isolated. i 

Etli\lene chlorohydriu, a usi'ful reagent in syn- ■ 
thetic work, was obtainable liefore tho war, but at 1 
the high price of ]6 marks per 100 gni. ; owing to j 
the iritrmluction of “ mustard gas,” a process for i 
the large scale manufacture of this material was 
developed by the Dow Chemical Co., and it can now 
l>e obtained' for ^O'OO per kg. Trimethyleno glycol | 
was another reagent which was formerly obtainable 
in small quantities; it was supplied by Schuchnrdt ; 
at 9 marks per 10 gm., but is now available in large ! 
quantities as a by-product in the manufacture of ! 
glycerol, and can be obtained in “ practical ” i 
qufility for .‘|j>12‘00 i)or kg. 1 

A e.ansiderable future iirRl(«ibtedly awaits tho | 
chemistry of compounds prepared from ethylene : 
and its hornologues, siius: these gases are now by- ■ 
prmlucts in the petroleum-cracking indu-st^-y. By . 
tiio absorption of propylene by sulphuric acid under 
suitable conditions, with subsequent hydrolysis, iso- | 
propyl alcohol is formed, and this iiubstarire is on j 
the market in a high state of purity and far lower ; 
in price than before the war. ^ ! 

T1 ' oiigh tho recent work of E. A. Werner, a con- j 
veiiit til UK'thod for the preparation of the methyl- j 
amine, is now known ; and although this prepara- i 
tion on as large a scab’ as is fea.siblo in thelaboratory ; 
is kept running continu.ally, we find nurs('lvea nn- j 
able to kee p pa('<' with the dcTiiand. Undoubtedly, i 
if a larger proportion of the time of the department j 
were devoted to the commercial* production of a | 
few sucli itcm.s for which there is a greater demand, j 
the department would sooner approach a .self-snp- i 
porting basis; but this is a course of action we are ^ 
determined not to take. In tho near future, how- ^ 
over, the department will bo installed in more suit- j 
able quarters, where it is hoped that larger pro<lue- j 
tion with equal staff will l>e possible, and with the. : 
inerea.so in demand which may bo expected during i 
the current year it may at the end of our sc'cond I 
year be on a stable basis, where tho running costs I 
of the undertaking are met by the snie.s, leaving a | 
small margin which can lx* applied to the increase { 
of the nunjber of the chemicals supplied, and espeei- , 
ally to the proclueti.jii of those rarer chemicals for 
which tho demand is limited but which are none tho 
less of the greatest importance for the furtherance 
of chemical research. The object of tho work will 
not be attained until the link in tho cycle of Ameri- 
can chemical science is completely establi.shed, and 
American chemists are in as favourable a position* 
with regard to supplies of chemicals for research as 
they are in University facilities or in manufactur- 
ing strength. 


ALUMINIUM . AND ITS ALLOYS. 


At the invitation of the Royal Society of Arts, 
a course of three Cantor Xjectiires on tliLs subject 
was delivered by Dr, W. Rosenhain on April 12, 
19, and June 7. * 

The lecturer bc'g:*! by pointing out that at 
the present time aluminium is almost the only 
basis available for manufacture of light alloys. Of 
other ixiiseible metals, alloys oonsi.sting mainly of 
magnesium are disappointing, whilst bt'ryllium is 
not yet available. After di?8cribing briefly Iho 
j)rocos.s for tho production of aiiiminium by electn;- 
lysis of pure alumina dissolved in molten cryolite, 
it was pointed out that thero is no satisfactory 
method tor refining aluminium, and that its purity 
is dependent on that of the materials used in its 
inaniifaeturc — notably the alumina and the carbon 
electrodew. Consumption of the latter is approxi- 
mately e^iual, weight for weight, to the metal 
produced, and special petroleum coke Jiaving a low 
ash is cscjoutial for their manufacture. The 
necessity for clieapening the cost of aJiiniiniuni 
was emphasised. In this connexion mention was 
made of the new nitride proc'cse whereby bauxite, 
carbon, and nitrogen are made to react at a high 
temperature with formation of aluminium nitride, 
which on treatment with soda yields sodium 
aliiininate, with ammonia as a valuable by-i)roduct. 
The cost of preparation of pure alumina by this 
process is said to be very much less than by the 
present method. In <lealing with the properties 
of uluniinium, it was pointed out that its weakm’tis 
lay in its mechanical jiroperties, and thci'efore^ for 
structural purpocies where strongtli is required, 
alloying witn other metals is iieoo.ssary. The value 
of an alloy for structural purposes is dependent on 
the relation between strength and density, and tftc 
ratio, 

Tensile strouKth (tons per sq. in.) 

Wfiglit of 1 Ob. in. (lb.). 

or “ specific tenacity,” may bo taken a meariure 
of tliis value. A more striking representation of 
the value is given by the length of a bar of an 
alloy whioli wdil support its own weight hanging 
froely from one end. Thus a 30-toii steel will 
support approximately 3 miles of itself, and may 
bo called a “3-niilo” alloy, whereas recent pro- 
gress in wrought aluminium alloys at the National 
Physical Laboratory has produced a ” 14-mile” 
alloy. Tho aluminium alloy known as duralumin, 
used by tho Germans for their Zopindin airships, 
is a “9-mile” alloy. The higher the “specific 
tenacity,” or greater tho length supportea, the 
less the weight required within limits in any given 
structure for equal strength. 

The alloys of aluminium pre.s<'ut the difficulty 
that with tlie exc*eption of zinc, and possibly 
magmwium, tlio range of solubility in the solid 
state for other metals— e.p., copper, , nickel, man- 
gane.se, iron, tin — is low, and tho audition of corn- 
])aratively small percentages of those metals leads 
to the formation of hard compounds as free coii- 
.stitueutfl, causing rapid decrease in ductility. 
Zinc is retained in .solid solution by aluminium to 
the extent of as much as 40 per cent., and it is 
the finc-aliiminiiim solid solution which has pro- 
vided the basis material for development of the 
“14-mile” wrought alloy abov^e mentioned, as well 
as tlie best casting alley for general purposes. 
Confining himself to the most important alloy 
systems, Dr. Rosenhain described the constitution, 
niicrostructure, and properticvS of tho copper- 
aluminium and ziuc-alu minium alloys, both cast 
and wrought, and traced the development, at the 
National Physical Laboratory, of the alloy “3/^” 
(copper 3, zinc 20, aluminium 77 per cent.), which 
in the hot-rollod condition attains a tensile strengtK 
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of 26-27 tons per sq. in., ij'ith an exteasion of 
18 p<*r cent, on 2 in. • 

As a r<‘Hult of the addition of as little as D o per 
cent, of niag)iesiuni, many ’alloys, including those 
of aluminium Avith copp<*r and with copper anti 
zinc, undergo a remarkable a^e-hardening aftt'r 
(|UenchinK, w hich is finalogons to the hardening anti 
tempering of sttn-l. By utilising this properly in 
the case of the “ ;i/20'” alloy ahtjve rnentiont'tl, a 
wrought alloy of slightly h ss density was tlcvt lopetl 
at the National Bliysical Bahoralory, anti subse- 
fpiently produced on a comniert iai scale. This is 
capable of attaininii' a ttuisile strength of ID tons 
ptT sq. in., anti giving a proof loiffl of 2<i 2>< tons 

per sq. in., with an ('xtension of 12 p(‘r cent, tin 2 in. 
The reinnrkahle effect t)f nickel on the rolling pro- 
perties of certain aluminium allo.vs was then tlis- 
CLissed, as well as Hit; tievelopment of an alloy of 
aluminium with magnesium, nickel and copper, 
pn.SHessing valuable prt)pertics, both cast and rolletl. { 
Strength in compression anti she.ir. resisianct' to i 
fatigiK' ami shot k, ami the imixntaiit tjiit'stion of i 
corrosion wt'ie also th alt with. ■ 

The demands of the Air Service tinring the war ■ 
were eliiefly resiiorisihle for tin* tlevehqnneiit anti j 
greatlv extended use of aluminium alloyts. Jleseareli , 
work has adtletl etuisiderahly to our kiiowletlge of ! 
their j)r«qK'rti«'s, and these alloys luive ftmml many 
applications in tlu' t onstnietion of aircraft, auto- i 
iiiohiles, submarines, ami tanks. 

Jn reganl to cast alloys, an outliiu' was given of ■ 
the rmisons loi' the select ion of (ho alloy, et)pp<‘r 2’5, ^ 
zinc 12 .3, aluminium S3 per cent., which proved I 
.s'O sueeessl'ul lor general eastings, crank-eases, 
pnmp-lKidif's, eaihnrettors, etc. In the form of 
1 in, diam. chill this alloy gives a ttui.sile .strength 
of 12 tons iM'r Kq. in. Substitution of aluminium 
alloys, witli their much higher thermal eon- 
tltictivity, for ea.st irtm for jiiistons .nd cylinders 
of aero-engines loweis the wtuking temperature 
of pistons from the neighbourliood <if KXF C. to 
2lK)''^ — 2i){X^ C. ; liigher eompressioii ratios heconu' 
possible, and an increase in power of tlie onhu- of 
21) per fvnl.. ■with 20 2-3 iier cent, decrease in 
petrol eonsumj)( ion, rc'siilts. Special alloys ahh> tn 
lotnin their stiauigth at high iemperat iiri's are 
required for justoiis and (vlinders. The coiiper- 
zine-alumiMiimi alloy above mentioned loses strength 
rapidly when heated, and is uiisuitabh'. Dr. 
Jio.senhain liaeed the di'V(‘lopmenl of an alloy 
of nluminiiim witli inagnesiiim, nickel, and copper 
Avhic'h in tlie form of 1 in. diam. chill lias a teiisih* 
strength of 12 tons per is(j, in. at 25(P C., as agai^r^t 
•1 tons for the zim alloy previously mentioned, 'ho 
providi' satis! aetoiv hearing surface's, :diiminium 
alloy eyliiulers KMpiire to he liiu-d, ami steel liners 
to he screwed or shrunk in, Piston troubles, “ hiirn- 
iiig ’’ (so calh'd). giouth and di- toi tion. Aveuc dis- 
cussed, and the deleterious inlliienee* of tin on im- 
pact strength at high temperatures was iminti'd 
out. In eoiiiiexioii with tlm wiouglil alloys, h-iiglhs 
of rigid airship girders (onst/ueted of ehaniiel and 
bracings of “;}/2()” allov and <»f the high-tensile 
alloy above mentiorud wei<> exhibiteel. Kesiilts were 
given of tests on (haniiel sections showing tin* 
greuitly increased is'sistanee to eomjue.ssion of tin* 
high-tensile alloy compared with other alloys. Tin* 
roduetion of very thin alloy sheet and the ijiovsi- 
ilitics of its use in jilaee of linen fabric for wing- 
covering wuu'o discussed ill ronnexion with tin* all- 
metal aeroplane, examples of which were captured 
from the Ci'erniaus during tin* war. 

Dealing with future developments, the lecturer 
pointed out that the increased spec ific tenaeity of 
aluminium alloys over that of ste<*I made po.ssiblc the 
reduction of w'eight of structures, roofs and 

bridges could be constructed of greater span, and 
the starting and stopping los.sos of vehicles could be 
minimised by use of aluminium alloys for the 
underframes and other parts. 


MEETINGS OF OTHER SOUETIES. 


I I.NS'riTliTK OF MKT.VL8. 

The tenth annual May lecture was delivered on 
.June ID last by Prof. C. A. F. Beiu'dicks, of Stoek- 
' holm, the siihieet being “ Recent Progress in 
Tln*rmo-eleet licit V.” 

' The lec ture*!- re ferred briefly to the* deficiencies of 
: the ga.s-kiMC‘tie elc*etron theory of metallic condne- 
i tion of electricity and indicated how sneh de- 
! fi( ienei(*s w(*re avoidt*<l by his “ phoretie ” electron 
theory of inetaliie conduction. This theory contem- 
plate.s the eoiiduetion of cleetricuty in metals as 
originating in llie transimrtation of electrons 
through the* mc>tal rut the contacts between ad- 
jacent atoms, and its developmc'iit has led Prof. 
B<*m*dieks to the discovery of what he U'rnied the 
homog<*jR‘OUs thermo-electric* effect in metals. 

The* history of therino-eleetricity may bo divided 
info threx' periods: first, a period of active, un- 
critical (*xp<*rinieiiting from 1H21 — 1838; second, 
the pc*riod 1838 — 1885, ehara<*terised by keen eriti- 
eism of thc'rmo-eleetric phenomena. During this 
period the law of Magnus, that no Ihermo-etectric 
c.nrreiu occurs in a pc:;rfeelly homogeneous metal, 
was detinilc*ly aee(*i)ted. Api)arc*nt departures from 
this law wc*re ascribed to want of homogeneity in 
the material of the* metal. During the third 
p(*ric)d. cx(c*nding from IH.DH to the pre.sent day, 
('vidc'iiec* has bec*n advanec'd questioningthe validity 
of the* Magnus geii<*ralisation. 

The* exisU'Mcc* of a thermo-s'lc'ctric current in iTM 
appifi’(*ntly homogc'neons eondnetor is readily de- 
monstrated hv providing that a rapid temperatnie 
gradient oe<*nrs in the metallic cemductor. This is 
best achieved by c'lnploying what the loeturc*r 
tc'rmed a “ strangl(.*d “ cross in the electric cirenit. 
Two portion*^ of the mc*tal in question rest lightly 
upon one anotlic'r *in the form of a cross, and a 
closed ('h'ctrie cirenit is sc*eured by conneeLing one* 
c*nd of each constituent to a galvanometer. By 
heating one of the* remaining limbs of the cross, a 
rapid tc'inperature gradient occurs in the strangii- 
latcxl rc'gion of tlu* cirenit. Kmployiiig such a de - 
vice^, the* lecturer dc*monst rated A arious phenomena 
indicating the exisU'nee of a thcrmo-c’Ic'ctric cur- 
rent in a homogyn*ous metallic* conductor. Tin* 
c-xistc'iiec* of a tlu'rmoelec tric; effeet of this natun* 
and of the (•orrc*et sign in pine hoiiiogc’iicoUH mc'i- 
ciiiv lias h(*c'n eonfiriiK'd. I'he obsc'rved effec t is 
proportioned to the* cube of the* lc*mperatiire diffor- 
eiiet*, Avhc'reas in a lu*terogc’nc'ous circuit the eJfc*c t 
should he* proportioujil to the first jiowc'r of the tc*m- 
perature dilf(*reneo. The lc‘< turer h:is also osta- 
l)1ishc*d tlu* rc*alily of the.* inver^^c* plienomeuon, viz., 
an elc*ctrc)-thc*rniie c-ffc'ct in ji homogciioons con- 
ductor of a mon* gc*neral natuiv tlmii the Thom.soii 
elfc*et. The pjissage of ;ui c'leetriv current through 
a eonstrieted c*r straiiguhitc'd sc'ctiou of a hoiiio- 
g(*m*ous conduc tor w;is found to be* aec ompani<*d hv 
the produeiion of a difference of temperature, lx - 
tAvc'cn tlu* two portions of the eoiistric tc'd or stran- 
gulatc'cl region. This lempcrature difference was 
found to 1)0 proportional to tlu* current density 
through the strangulation. The c'Xistence of those* 
thermo-t*l(*etric* effects in homogc'neou.s materials 
permits the schculule of sue h efFoels to be coinpletc'cl 
in the following manm*r; — 

_ • 

In In 

hoinoKciicous heteroRcneous 
j bodies. bochc's. 

Thormo-c*le('frl<; cfTots. i.c.. tiKr- i Hone-dic ks, Sc?elx*(*k, 

inid «nritiit incxlcicos clciotrio j 1910 1821 

« nirrcid. ! ^ 

Kloot«;c) tIi(*ririio plfocts, i.e., olc-o j Thomson, Peltkr, 

trie rum-iit produeva thorinaj 1868 1834 

rcirrc-nt. 
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ROVAL photographic SOCIETY. 

At the meeting of the Scientific and Technical 
Group on June 8, Sir William Pope presented the , 
secoVd of a series of papers by himself and Mr. i 
W. H. Mills on “ Photographic Sensitisers.” The I 
“ carbocya nines," considered in this paper, are j 
formed by the condensation of two niolecule.s of u i 
quinoldinium alkyl iodide in the presence of 
formaldehyde; they differ from the isocyanines pre- 
viously dc.scrbed (this J., 1920. 168 a) in that the 
two quinoline groups are attaclied at the 2,2' posi- 
tions by the J-carbon linking iCH'CHiCH*, instead | 
of by the simpler lijtk :CH’ at the 2,4' positions, I 
and also in sensitising further into the red end of j 
the spectrum. 'I'he Ivst known member of the i 
group is the 1-1' diethyl compound, which is in use I 
under the name Sensitol Red (German, Pinacyanol). I 
About 20 carboeyanines were described, variations I 
being made both in the number, position, and com- I 
position of the sul)stituting radicles, and the wedge- ' 
spectra of plates sensiti.s(?d by them were shown in 
(olour on the screen. As in th(‘ case of the iso- | 
cyanines, substitution in some positions has a con- 
siderable depressing effect on the sensitising a< tion. ■ 
In the subsequent discussion Sir William Poj>e sug- 
gested that the essential characteristic' of the ear- ■ 
hocyanincs is the 8-carbon linking, | 

and not the position of connexion to the quinoline ! 
groups, I 

Mr. G. J. Hogson dc'serihed and oxhibitiil a neat j 
(h'viee for obtaining non-intermitt('nt graded ex- ; 
posures of known values. The photograt)hic plat(' 
is Tuoved by means of a governed dictaphone motor 
nmler an opening of any desirtnl shape; the attual 
spe('d of movement and any i riegularitii's in it are 
ohbiined by means of an ('lectrii aily op<*rat<‘d time 
marker, eontrollefl by a metronoiik', which jnarks 
oil' dofinit" time int('rvals oi> a smoked glass 
aitfn hcd to the table which eaiTic's the ])late. 


NEWS FROM THE SECTIONS. 


CANADA. 

Th" annual niec'tirig of tlu' ('anadiai; S<'etion was 
held It, the Ton A'l^ity ol 'I'oronlo, on May 27-2''<, 
in (onj 1 cl i(jn with the third annual Gonventiou of 
('aii.idiaii C'liemists. Dr. W. L. C»oo(.lwin, (hair- 
man ot the Section, presitled at the opening session 
of the Convention, w hich wasdevott'd to the reading 
of llirc'c i)apeis: " TIu' Inner Tdl'e and Habits of 
Metals," by M(.ssrs. H. J. Roast ajnl ('. F. Pas<()('; 

The Ricarhonate Reaction and its Application to 
the Manufaeturt’ of (\irhon Dioxide*,” by Mr. (J. 11. 
'romlinsoii ; and " (’anadian ()pportuiiiti(*s in Tn- . 
diistrial Chemistj'y," by .Mr. S, .1. Cook. A i)ap('r 
iiitilled ” .Notes on Decolorising Blacks," by Mr. 

(\ F. Bardorf was taken as read. 

'I'he annual meeting of the C'anadian S(‘<‘tion was 
held at tlji* second s('ssion. In liis n'port, file hon. 
sccretai’y, .Mr. Allred Binton, described the good 
progre'ss made by tlie Society in Canada, and in- 
timated that it was proposed to abandon the pre- | 
sent organisation into sections and branches, and : 
to substitute five indepeiub'iit .se< tions w hieh w ould ' 
deal diix'ctly with headquarters in London; tlu'se ! 
sections would be as follows: — Montreal, Toronto, ' 
Ottawa, Canadian Pacific and Maritime. 'The ixr- i 
sonnel of the Executive ('ominittec of the Canadian i 
Section for the new session w'ould bo: — Chairman. : 
Dr. H. van dor Linde; hon. sec,, Mr. A. Burton; I 
J)ra. W. L. Goodwin, R. F. Ruttan, W, L. Miller,* 
AV. L. Lang, F. T. Shutt, and Messrs. M. L. Davies, 

C. R. Hassen, M. L. Hersey, H. J. Roast, L. J. 
Rogers, H. Ml. Lancaster, and A. F. MacLean. 


Dr. Charles H. Herly then delivered an a*ddress 
on “Chemistry uiider a Constitutional Gov(‘rn- 
mont,” in which he compared the great progicss 
of chemical industry •under the late antocratie 
Gorman ici/inie w ith the ( omparative igiioranee and 
neglect shown to it by h'gislatnrc's in more d('nio- 
cratic countries. Dr. Herty’s* solution of the pro- 
blem is to enlighten fhe public through the ageiiey 
of the e]»hemeral i)reHs. 'FIk* addrc'ss was very 
heartily reeeivt'd. Two niort' ))ii})ers were then 
read, one on ” The History of the Varnish Indus- 
try,” by Mr. N. Holland, and tlu' stHond oii 
“Capital and Labour; and Cliemists,” bv Dr. J. 
Waddell. • 

On May 28, the Canadian Institute of ('liemistry 
hold its annual meeting. Prof. .1. Watson Bain pre- 
.siding, Mr. H. .f. lioast, the secretary, i(*ad the 
annual report, which recorded excellent i)rogress, 
and then th<' by-laws wpr(‘ discussed. A resolution 
niov('(l by Dr. Ruttan urging the Dominion Goveni- 
nii'iit to rc'inovo the ('xcisc' duty from pur(' ethyl 
alcohol for hospital, laboratory, and industrial us<'s 
was carried unanimously. 'I'he afternoon was de- 
voted to the inspeefion of works in tlu* locality, and 
the annual dinner brought to a close a most 
siu'cessful meeting. 


PERSONALIA. 


Dr. T. .M . Low ry has hei'ii ajipointed to the new 
pr<)t(‘ssorship of physical clu'mistry at (Tunbridge 
ITiiversiiy. 

Dr. W. N. Haworth has siuit't'ded Dr. S. Smiles 
as professor of oi'gauie chemistry at Aiuistioiig 
College, Ne\s ( astle-on-T\ JM*. • 

Dr. Alarstiui 'T. Bogert, ])rofess()r of organic 
eheniistrv in (’oiumhia Fni\'ersity, has hei'n 
appointed a niemlx'r of the Fniti'd Stat('s Traiff 
Commission. 

Tlu* otHc(* of Pro-N’ice-ChaiU(.*llor of Mie Fni- 
V(*isity of Bristol has he( n filled by thi* anp unt- 
nu'iit ol Dr. F. Francis, profc'ssoi" ol clu iuisti-y in 
the University. 

By an Older in Council, dat(»l ,lum> 21, 1920, 
Prof. Sir John Cadman, Mr. . B. Hardy, ami 
Prof. SydiK'v Vouiig havt* b('cn apjuiinted members 
of the Advisory Council to the Committee of the 
Privy Council for Scientific and Industrial Re- 
search. 

Dr. J. S. Fh'tt, at prcsc'nt Assistant to the 
Dirc'ctor in Sc'otland, has Ix’i'n appoinied I^in c lor 
of the Gc'ological Survey and Alusc'u.u, in suetcv-sioii 
to Sir Aubrey Strahan, who retires this month. 
The retirement of JMr. (L W. Lanipingh, Assistant 
to the Diii'ctor in England, is also announcc'd, 

Th(' late Mr. J. W. Hyatt, of Short Hi IN, New' 
Jersey, was awardi'd the Perkin nu'dal by th(' 
.Vnu'i ican Sot tion of this Society in 1911 for his 
M'l vices to applit'd chemistry. He was the inventor 
111 ( clluloid and held a lai gt* niimht'r of patents, 
many of considerable industrial importance. 

Dr, Max Boch'iistein, of tlu* Tt'chnical High 
School at Haniu)V(*r, has heeii appointed to the clinir 
of physical (hemi.stry in the University of Jena. 

The death is annmnic(*d of Prof. Ludwig Gatter- 
inunn, profc'.ssor and director of tlu* University 
Clu'inical Laboratory in Freiburg i/B, on Jiiiu* 21 
last, aged 60. 

Friedrich Bayer, son of the founder of the firm 
of Fr. Bayer and Co., Lt'verknsen, died on June 22 
in his 68tli year. The deceased had ludd various 
important positions in the works, and for the last 
light years was a director of the firm. 
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• NEWS AND liOTES. 

UNITED »TATE8. 

A “Tyrian Purple” from Costa Rica.- In Co.sta 
liira a <lyof»tuff is being obtained in a small nay 
from sJiell-fish, whicli doubtl<^s Ix'longs to tlio samo 
family ns that which supplied tho Tyrian purple of 
the ancients along tho Me<literranean. It is used 
principally in dyeing silk thread, which, when 
passed through tho lirjuor and stihscquontly ex- 
posed to sun li gilt, takes on a fast purple colour. 

Fire-proofing of Ctftton Rales. A^the KX'cnt mat- 
ing of tho American (Vitton As.'^o<'iation a bale of 
cotton, which had heen treat'd by a new chemical 
pr<X(‘KH, was on exhibition. This proci'.s.s renders 
the halo Hash- and spark-proof, and at tho .same 
time seems so to condition it that country damage 
is largf'ly avoiiled. Ordinarily 20, (MX) hah's of cotton 
are deslidvcd hefori' the crop is markett'd, and most 
of this is due to fl;ish or spark lires. 

Lactic Acid in Human Dietary. — Edihlo lactic acid 
is rapidly replacing the more expensive citric and 
tartaric acids in many American industiT(*s. In 
soft drinks I'To Ih. of lactic arid replaces I Ib. of 
citric crystals and Tf) lb., one pound of tartaric acid. 
The co.st of edible lactic acid (50 per cent, by volume 
and 50 per cent, by Aveight) is about 35 cents per lb., 
Avhereas citric acid fetches .‘fl.OO and tartaric acid 
about 85 cents. It has been found that the addition 
of a small ipiantity of eilihk' lactic acid to IxAer of 
A'cry loAv alcoliol content iminoves tho beverage by 
combining Avith the amides and amino a<dds. 

Synthetic Camphor. - To combat tlie .Tapanese 
camphor monopoly, three large (dieinical companies 
have started the large-scale manufacture of syn- 
thetic camphor from turpentiin This sli'o iias 
l^oen taken because the supply of ^ - luplior allotted 
to tho United State.s by tho Japane.se (lovernment 
is considered inadequate and tho price too high. 

As approximately nino-tmiihs of the world’s supply 
of turpentine is distilled in the llnite<l h’tates, it 
is believed that the inanufaeture of synthetic cam- 
phor will develop into an important industry, 'Jho 
present price of spirits of tnr{>entine is per 

gallon. It may not bo po.ssiblo to nnder.sell the 
Japanese product now, but it is hoped to counter- I 
act tho Japanese monopoly and inifirove the market. 

The Beet-Seed Industry.— The United States Beet 
Seed (jo. has decided to continue its activities during 
1920 in Idaho, hut on a smaller scale than hitherto. 

In fact, unless the results obtained in 1920 are more 
successful than during 1919 the company may bo 
unahlo to continue at all. Tho production of seeds 
during 191!) Avas less than half tho normal, and the 
sk‘ckiings Avintered for seed growing in 1920 are 
][>oor. The aereage for planting out those st^Acklings 
IS 1600, as against 3000 in 1919. During the rhree 
months Septcunhim, Ortoher, and November, 
1,762,500 Ih. of beet six'ds, v.^lued at about 
£513,000, was importi'd into the Tinited Stall's 
from Germany. During elevoji months in 1919 only 
113,140 Ih. was re-exported. Japan was tho best 
buyer. 

SOUTH AVJUCA. 

Discovery of Tin Ore. — Prospi'ctors hav^ dis- 
covered tho presence of tin ore ((cassiterite) over 
an area comprising Helderherg, between SUdleii- 
bosch and Somerset West, and the Kuils Diver Mills 
of the Koeherg District. The geological formation 
is a grey graniti<; base rock, on which lie the 
Malmesbury beds consisting of slates, phyllites, , 
quartzites, and limostonas. These Malmesbury j 
beds can be correlated with the Devonian rocks of [ 
the West of England, and therefore tho geological : 
formation of this Cape district is similar to that of | 
the Camborne district, Cornwall.— (O^ciaf.) | 


Occurrence of Chromiudi. — Chromite depoeite are 
fairly widely distributed in the Lydenburg district 
of the Transvaal. In the hushveld plutonio rocks 
east of the Lu Lu Mountains there is a more or 
less oontiiiuous chain of outcrops, in which the ore, 

; fu^ociated with a black, very basic h^porsthene, is 
' found in bedded layers up to 6 ft. thick with a dip 
I of 8° to 15° in a belt U miles wide. At Ward 
i Steelpoort a lode of chromite 6ft. wide, with which 
; are con.sidcrable quantities of magnesite, is being 
worked, and tho ore can be sold in Pietersburg for 
: 35s, a ton at a profit of 13e. 9d. In the Rustenburg 
I district tho mineral is found associated wdth mag- 
! iietito in serpentinised pyroxene in several localities 
extending for 28 miles between Rustenburg and 
the Crocodile River. It usually occurs as lustroirs 
black aggregates of gniuular ore carrying 35% 
C'r^jO, and up to 1 dwt. of platinum per ton. The 
ore weathers easily, and is therefore difficult to 
concentrate, hence production in quantity is un- 
likely. In North Lydenbiirg, lioweve.r, deposits 
containing up to 54% OrjOg liave been found, hut 
development is retarded owing to lack of transport 
facilities. Natal chromite contains only 25 — 28% 
of chromic oxide, whereas that found at Selukwe, 
in Rhodesia, contains between 41% and 51%. The 
latter deposit occurs in a talcose schist, but the 
rock was originally a peridotite in whidi the 
{•hromite was a product of igneous segregation. 
Tlie peridotite has metamorphosed into talc, dolo- 
mite, serpentine, and chlorite, in which the chromite 
is found as large lenticular masses mostly between 
150 and 450 ft. long. Al)out 130 of these masses 
have been mapped, and the “chrome mine “ whicli 
has*be(*n working 8 to 10 of them for 9 years has 
exporttnl JkX),0()0 tons of crude ore. Rhodesia pro- 
<luc<xl 55,485 tons of ore, worth £139,099, up to 
January, 1910. The production in recent years lins 
been as follows : 1915, 60,525 tons, value £143,510, 
or 47s. i)or ton; 1916, 87,406 tons, value £335, “935, 
or 77s. per ton; 4917 (to June 30), 32,000 tons, 
value £142,817, or 898. per ton. Tlie latest avail- 
able selling price is £9 10s. per ton for 40% ore 
and 2^ per unit above 40%, delivorerl in England. 
In view of the fact that many South African 
chromites contain up to IJ dwt. of platinum per 
ton, examination of alluvial deposits in the neigli- 
Irourliood of chromite might lead to the discovery 
of the melal in g[)avablo quantities. — (S. African 
Emj., Apr. 30, 1920.) 

AUSTRALIA. 

Power Alcohol. — fn the past the excise duty of Is. 
per gallon on indu.strial denatured spirit has ren- 
dered its manufacture unprofitable, but now that 
it has ber-n removed the indu.stry is likely to de- 
velop rapidly. An Australian company has already 
boon formecl to manufacture “ natalite “ in Papua, 
where 100 square miles of territory have been re- 
.servod for the industry. Plants and trees will be 
u.sed a.s the raw material, and these, it is estimated, 
AV'ilI yield 73 galls, of alcohol per ton. When the 
projected plant is complete the company antici- 
pales an annual output of 5^ million galls, of 
. “ u.atalite,” to he eventually increased to 18 
j millions. A ndail price of 2s. per gall, is fore- 
sliadowod. Jlie company intends to form co- 
I operative undertakings throughout the Common- 
wealth with till' object of inducing farmers to rai.si* 
crops of sorghum, estimated to yield 80 galks. of 
alcohol p(‘r ton, and to share in the profits. If this 
scheme be carried out, tho country will be inde- 
pendent as regards liquid fuel; last year it paid 
£2,50(),rMX) for imported motor spirit alone. — {Times 
Tr. Supi)L, June 12, 1920.) 

Graphite in Western Australia.— The Western Aus- 
tra’ian Minister of Mines announces that an Eng- 
lish company is making preparations to work the 
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very extensive deposits of ^aphite in that State. 
He was advised that this deposit was one of the | 
biggest in the world, and that in view of the fact ! 
that the world's requirements were something like ! 
800,000 tons per annum, and that most of the big I 
sources of supply were dwindling, the enterprise I 
should prove of great value. — (Official.) i 

NlOW ZEALAND. | 

The Kauri-Gum Industry. — During the year endtKl I 
March 31, 1919, kauri gum to the value of £18,847 ■ 
was purchased by the Department for the Admini.s- j 
tration of the Kauri-Gum Indu.stry. and sales | 
amounting to £14,226 were made, solely to the | 
United States. Since that date, shipments have J 
been sent to the United Kingdom, and with more 
shipping available, exports in this <lirectien will pro- 
bably in(u-ease. The first plant in New Zealand for 
the extraction of oil from kauri-gum peat (the soil ; 
of the buried kauri forest) was started up at Redhill 
in Dcccnibc^r, 1919. The oil yields motor spirit, a i 
solvent oil. a turpentine substitute, and paint and ! 
varnish oils. There are thousands of acres of this 
oil-soaked peat in the North Auckland Province, , 
80 that the industry has a good future, tvsi>ecially as : 
the winning of the peat is cheaper than that of the i 
gum, though distillation costs are approximately | 
equal. The result of fractionating 95 gallons of the | 
peat oil was : Light oil (spirit), 4 75 galls. ; medium 
oil (carbolic), 10 galls. ; heavy oil (creosote), 24’25 
galls.; resinous tar and pitch, 22 galls.; water, 31 ' 
galls.; loss in handling 3 galls. A ton of peat, ! 
w’hich showed 10 per cent, of kauri gum, yielded 61^ ' 
galls, of oil. The New Zealand Peat Oils, Ltd., has 
a lease of 3000 acres of this land near Kaimauqiau, 
in Alongonui County, and developments are re- i 
ported to he satisfactory. — (Bd. of Trade J., May ' 
27, 1920.) 

liVliistrial -wies. — Metallurgy. — Heconstruction 
work in France has been progia^ssing very ste.adiiy ■ 
over since the armistice, and it is no exaggeration ; 
to say that the mines have recovered 75 per cent, of , 
their pre-war output capacity. If actual production ' 
has not kept pace with the rate of recuperation, the ! 
causes «are to be found in scarcity of labour and i 
dilliculties of transport. The total production of ! 
pig iron in France in 1919 was L:, 412, 149 metric i 
tons, of which 55,422 tons was made in the electric | 
furnace. Tlie works in Eastern France contributed | 
469,95, tons or 191 per cent, to the total pro- ■ 
ductioii and tliose of Alsace-Lorraine 1,112,443 ^ 
tons, or 46 per cent, 

Th(we is little warrant for the belief that the 
present depreciated values of metallurgical products 
will lead to a general and permanent fall in prices. ' 
The latter wdll reach their normal level only after ! 
the problem of adeejuate fuel supply has been solved ; 
and production has become commensurate witli : 
demand. 

It is reported from Strasbourg that an agreement . 
has been arrived at between the Lorraine firms and 
Dritish metallurgists by which iron ore from the 
Bricy basin will be exchanged against British coke ■ 
to arrive in Franco via Havre and Dunkirk. 

Fuel.- -Provided the pre.sent rate of reconstruc- | 
tion in the North of Franco bo maintained, it is i 
estimated that the Nord basin will supply some 
3 million tons of coal iii 1921. American coal is 
still arriving, and laitcrly Canadian coal has i 
appeared oh the French market. i 

The use of mazout or heavy fuel oil has been i 
proved a success by the Orleans Railway Co., all 
technical difficulties having been overcome, but, 
unfortunately, it has to bo recognised that extensive 
use is ruled out at present by irregularity of supply, 
scarcity of tonnage and excess of demand over i 
supply. A good strike of petroleum is reported 
from between Marignier and Giat in the Bonneville 
district ol Savoy. 


Th^ Chemical Market. — The comparative firtnness 
of this market, in f^c6 of general ciepression, is duo 
to the fact that supply is still very short of demand, 
and to the fear that thecmarket may soon be flooded 
with surplus stocks from J apan or the United States, 
Hius preventing any upward tendency in prices. 
There is still a great shortage «of acids, compounds 
of pota.ssium, sodium^ manganese and magnesium; 
in some cases the dearth is connected with packing, 
as casks, carboys and cylinders are in very short 
supply. Among other chemical products in great 
demand are;— Boric and phosphoric acids, sodium 
sulphite; benzene, nitrobenzene, aniline, and their 
derivative's; tolit^'iie, ineta- atTd para-cresol; and 
fertilisers are also scarce, especially those of organii' 
origin. In tlu' blcacbing and dyeing trade, the 
shortage of indispensable chemicals is very keenly 
felt and prices are extremely high. Nitrato of so<r:i 
is more abundant owing mainly to the more con- 
ciliatory spirit disi)laycd by Chilean producer.s. Tin' 
lixalion of atiiio.sphoric nitrogen ij still engrossing 
great atUmtion. Besides the works at Gramh' 
Rarois.se, which utilises M. Claude’s process, “La 
Societe Noryegienne do TAzote ” has just estab- 
lished in conjunction with the Kulilmann company 
and “ La Compagnio Nationalc de.s Matieres Color- 
antes,” Ba Sociele des Forces Klcrlriques de la. 
Vallee de Gararn/c,” w hich w ill utili.se focal watm* 
jmw^er for the production of synthetic ammonia aiul 
nitric acid. 

GENERAL. 

British Cotton Industry Research Association. — This . 
.V.s.sociation was constituted exactly a year ago, and 
a report covering the lirst nine months of its activi- 
ties ha.s just bei'ti issued. Mr. Kenneth Lee has 
succeeded Mr. H. R. Armitage as chairman, who 
resigned owing lo ill-health; Prof. A. W, Crossley 
took up the duties of director at Easter this year*. 
Dr. A. E. Oxley has been appointed head of the 
physics department, and Dr. J. V. Withers is in 
charge of the abstracting and indexinj^ of scientific 
and techn'cal information in connexion with tlie 
Records Bureau. The Council has a])proved of tin' 
proposal put forward by the Textile Institute that 
i.ho various b'xtile industries should join in 
financing the publication of abstracts, and h.is 
accordingly made an initial grant of £300 for one 
year to the Institute for this purijose. The Associ.i- 
tion has been admitted to tho Fcderattd Super- 
annuation vSehome for Universities whereby mem- 
bers of University staffs will be able to move frt'ely 
on to the staff of the A.ssociation without invalicl- 
ating their claims to superannuation. A property 
known as “ Tho Towers ” has been acquired in East 
Didsbury to house under one roof all tho depart- 
ments of th(' Research Institute, and tho Council i.s 
about to issue a special building appeal for 
£250,000. The chief aim of the A.ssociation is 
stated to be the solution of fundamental problems, 
the application of tho result.s being left, in the 
main, to those engaged directly in the industry. 
In order to secure a future supply of traino<l men, a 
joint committee has been formed with the Empire 
Cotton-G rowing Committee of the Board of Trade 
w-ith tho object of granting scholarships to 
graduate students; so far, three botanical scholar- 
ships, have been established. Tho number of in- 
dividual members of tho Association is 1408. 

Italian Chemical Journals. — It is announced that 
tho Giornale di Chimica Industriale will, as the 
result of an agreement between the Societk di 
Chimica Industriale and tho Associazione Italiana 
di (ffiimica Generale ed Applicata, appear in futun* 
under the title of Giornale di Chimica Industrial f 
ed Applicata. In its new form the journal repre- 
sents the continuation of both the “Giornale di 
Chimica Industriale ” and tho “ Giornale di 
Chimica Applicata,” tho latter of which was pub- 
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lished as a sixiond series of the “ Anunli di Chi mica j 
Applicata.” The new journal^being also the organ i 
of the Asswiazione Chimica Industriale of Turin | 
anil of the Assixiazionc* Nazionale Indnstriali 
Chirnici, adeciuatcly represents applied cheniistrv 
and will Ik; to this held what the iUnzeifti ('hintirn 
is to that of pure el^rnistry. 

Projected Leather Hesearch Institute for Saxony.~The 

Coverniuent of vSaxony has asked the local Parlia- ; 
ment to vote a single coiitrihution of 5(X),(X)() ink. 
and a yearly subsidy of 50, (KK) mk, lor the eslah- 
lishmont of a researcli institute for the leather trade ■ 
and industry. — {('}9cin.-Zcif Jui^' 17, 1020.) 

Technical Education in Germany. — The number of , 
students in the various technical enlleges in 
Germany is now 18,080, compared with 12,200 before | 
the war and 5000 thirty years ago. The pro.seiit 
total includes 5075 mechanical eiiginiKTS t.‘1118 in 
lOl.TM), 2812 electrical engineers (1307), O.l.Tl 
cliemists, hiologist.s and pharmacists (1541), and . 
577 stmlent.s of mining and metallurgy (570). ' 
Charlottenhurg. with 3108 students, has the largest , 
number, followed by Alunicli with 2 h 11 and j 
fianover witli 2572. Tlie inimher of women ; 
students in the wintiT ses.sion 1010-20 was 284 (110 i 
in 1014-15), of whicli 101 (32) were studying ; 
mathematies, biology, cln'inistry and pharmacy. — ; 
((■hpm.-Zeif., Jinir 17, 1020.) 

Proposed Institute for I.l^iilte and Mineral Oil Techno- 
logy in tiermany.- Accorrling to a naent memoran- ■ 
iluiii issued by the leading ti'clinieal chemists of 
(fonnany, it is |»r(i|io''ed to ivstahlish an Institute 
of Inguite Tm !(>iejoj.v .Mid Mine.i’al Oil (.’ln'mi''l ry 
at till' 'I’ei lin if.il High Seltoul, ('liailottenhurg, the 
object of wliieli a ill hi' to investigate the liettei’ 
utilisation of lignite and its 1>\ -products, aiul the 
Jieating value and methods of coiulm'-tion of tlie 
(li/Ferc'Ut varieties ol miiu'cal oil. It is planned to 
si't up a chair of lignite leeliMoIoL's and a chair ol 
mineral oil < lieinistry to wliidi mndd he handed 
over the rescanh work of the existing Mineral- 
idver.sorgnngs-th's., ni.h.ll. I'he origin;itor> of the 
movement have lorined a society for tin' promotion 
of tin' projiosi'd liislitiile with a minimum snb- 
sei'jplion of lOd't mk. p.iyahle in 10 yearly instal- 
ments. A eaidtal of 2 million ink. has alread.\ 
Ix'cn siih.si'riheil hy a mii;iI! numlMT of intereste*! 
people.— (V f’a/ .-/e/ ( , . -/iMie Itt; X. tnitjrir. (. Iicin., 
4/0 1/21,11*21).) 

German Potash Production In 1019. Owing to 
transport ditlieulties. strikes, shorter hours ol work, 
etc., tin' (b'l'iiian pot.ash production dropped Irom 
10 million iiiiintals of pure potash (K.O) in 1018 
to 8']2 million ipiintals in lOlO. when the output, 
in (piintals of KJ). consisted ol ; - ( '.iriiallite. 
40,811 ; kainite, 3. 727, <1.3.4 ; manure salts (20 -10 per 
cent.), 2,070.813; i liloride ol potasli, 2,101,3 >.3; and 

sulphate of potash, 107.381 (ipiintal 01 metric Ion). 
The relative proportions of the dilFerent products 
to the total outimt remained suhstani ia lly the .same, ' 
At the end of 1010, the pnulnetion. after tlie loss of 
13 works 1)1 Alsace, was divided among 108 pota.sh 
works, 151 of wliicli gave tin- actual and 47 the 
estimated output. A fnrdier 8 works have ioiiied 
the syndii'ate, making the total now- 20(i.- (('Iiftn. 
hill., J II IIP 23, 1020.) ^ 

Gold and Platinum in Germanv. The high priee.s of 
these metals in Gernniny- gold costingGO.OOO marks 
per kg. and ]»latinn?n 300, 000 mk. per kg., as com- 
pared with 2800 mk. anel (JOOO ink. in lOll-dias , 
aroused much interest in the question of their ' 
occurrence in the ('ountry. Gold was obtained both 
by mining and washing in former years, and 
analyses of samples froni certain of the disused ^ 
mines show a gold content of more than 50 gm. per i 
ton, whilst examination of old dumps indicates that i 
these contain notable quantities of the metal. A | 
deposit of green lead ore (green pyromorphite) j 


hitherto unworked would, according to recent 
analvscft, yield 0*002 per cent, of gold. Platinum 
was Yirst discoveral some years before the war in 
the Rhenish greywack. Unfortunately, , tho 
attempts to recover it proved ineffective, so that 
new' methods will have to be employed, for which 
( heap electric power or cheap fuel will be necessary. 
It has been shown that the platinum is not confined 
to the Devonian greywack, where it was dis- 
c()verc*d, hut that it also occurs in tho diabases of 
Nassau and in the schists of Devonian age. 
(yii'hirciz. <'liiiii.-Z., .Ipr, 17, 1920.) 

The Dye Industry in Basle. — The coal-tar dye 
industry in llnsle dates hni'k to 1850, and has so 
developed that it now' employs sonii' 3tX)0 unskilled 
workmen and a staff of 700, which includes 120 
chemists. The exportation of rlye.stuffs increased in 
value from 14 million francs in 1890 to 33*5 million 
francs in 1912, whereas Germany (‘xported values 
of 72 million mk. in 1890 and 142 million mk, in 
1913. Imported raw niaterial.s and semi- 
manufactures were valued at 15,075,000 fr, in 1912, 
to which fuel worth 1,02.3,000 fr. should be added. 
The power utilised includes 1508 steam- and 11,111 
eli'i'trical li.p. The improvement of water transport 
Avill react • favourably on tlu* progress of the 
indu.stry, as will the est.ahlishmcnt of a co-operative 
acid factory ni'ar Basle and a .soda works near 
Z-iirich, wliilst the amalgamation of the dyestuff 
and artifii iai fertili.ser industries in tho district will 
provide tlie basis for a large production of the 
iK'cessary acids. In regard to trade policy, the 
industry demands Jiiinimnni restrictions on the 
ini|ft)rtation of raw materials, and seeks “ most 
favoured nation " tre.'itment in all countries 
inipori^ing iis v.-crcs,- (7/cr. r/ru/. Chiin., 
.k^^u .31. 1020.) 

Copp'ir Mining in Rit.s.sia.- -Hcfiue (he war tlio 
Riivsi;)!) production of < upper was about 25 per 
cent, greater than that of (Germany, Imt while 
Russia could easily supply her own nei'ds, owing 
to lieiipoor indiislrial development, Germany cotdil 
only lurnish 20 per cent, of lier i wn reqnirenn'nts. 
During tho 18th (('ntiirv Russia supplied a great 
part of hkirope with i upper and eontiimed to exjiort 
large amounts until about 1810, after which pi't’iod 
the output fell low that consiflerablc quatdities 
had t(» lie iniportid. The out[ui( fi'Ii hy oiu'-half, 
and at tinii"; the imports were three times tlie liorne 
piodnetion. The causes of (he de'-lini' are ascribed 
to the .dioliiion of serfiloin, the raising of the 
mining tax, and a very low im[)ort duty. Afti'r tbi' 
iin()orl duty had been raisi'd to 2'5 roubles pi't’ pood 
in I88(j (|■onble-2s. l .UI.; pood - 36 lb.), smelting 
began to inercase in tlie Grals and the Caiieasns, so 
(bat fi’oni 1885 to 189:1 the output rose from 4853 to 
5()81 tons, against an import of 1 4, .300 toms in 189:1, 

C'o|qK.'r ore is found in (he Trals, (7nueasus, 
Polaml, Finland, Siberia. Altai, and Russian 
Turkestan. Smelting is carried on in the Urals, 
C'aneasns, and Altai nioniilains, and cloetrnlytic 
refining in Wi'steni SilK'tia. Thanks to higli im- 
poit dufies tlie liome indimtry made rapid progress 
in the dei ade brfore llii' w jir. in 1907 the prodiie- 
tioii and imports were 9.500 and 13.200 metric ton^ 
respectively; in 1909, 22,000 and 500 t. ; and in 
1013 the output rose to 47,200 t. There was, how'- 
ever, a sliortage of eleetrolytie copper ,4 the anminl 
demand for wliicb was about 17,000 t., and the 
liome supply some 6000—7000 t. short of this figure. 
The war affected the industry very .severely. In 
spite of the great demand, production fell from 
;14,300 t. in 1913 to 26,500 t. in 1915, and importa- 
tions ro.se from 6.300 t. in 1913 to 42,500 t, in 1915 
(31,5(K) t. from the United States), and 64,500 t. in 
1916. Some of tlic Caucasian mines were destroyed 
by the: Tiirka; others, particularly in Siberia, 
suffered from lack of fuel, bad transport, searoty 
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of labour and of explosives which formerly came 
from Germany. No official statistics are available 
for recent years ; the industry has been paralysed by 
the pplitical changes, and in Juno, 1918, it, together 
with all other industrial enterprises, was “social-, 
i.s<’d.’' Hence the war and its consequences have I 
dealt the Russian copper mining industry a heavy 
blow, notwithstanding some promi.sing discoveries 
of new deposits, p in the Altai district a body of ■ 
ore was disclosed measuring 9U0 m. long and 6 m. 
wide containing 40 per cent, of copiK'r, and in 1918 : 
a largo seam was discovered in the Kursk (Govern- | 
nient containing 58 per cent, of metal. — {Schwpiz. ' 
('hem.-Z., Mar. 30, 1920, jram Teclniik u. U'lrt- ' 
scfinft, 11, 1919.) 

Petroleum Production in Mexico. — On November 1, ; 
1919, the Mexican ^^ells that were i^roducing petro- 
leum numbered 305, with a daily output of about 
two million barrels, but as the ('stimated capacity 
of any well is only of relative accuracy it may safely 
bo said that the present Mexican production is 
approximately one million barrels a day. During 
1919 about 75,700,000 barrels of petroleum was <‘x- 
ported. The Mexican Government, in pursuance of 
its policy of encouraging petroleum refining, has 
granted nnincrons ( oneessions for the t'stablisbmeiit 
of refineries, many of which are now iind(‘r eonstrue- 
tion. During 1918, 3,795,000 tons of crude oil was 
refined in tlu' country, fuel oil taking first place 
among the refined products, with a total output of 
2,883,(K)0 tons; 2,053,000 tons of refined petroleum 
products was exportt'd in 1919. — (/'..S', ('om. lirp., 
Apr. 13, 1920.) 

“Pita” Fibre in Rrazil. — Owing to the war-jgimo 1 
shortage of jute, attempts were made in Brazil to 
utilise as a substitute the ” pita ” fibre obtained ' 
from Fan rr roi/a (jitjanf va . I’t'clmicid spinning tests 
,sliow(?d that as llie lirt'akagc of pita libre was 25 per , 
cent^. against a maxiimiin bia'aKagt' of 15 per cent, 
lor jute, textilt's woven w itli it could not be made 
use of eonimercially. Howcvei’, ^)ita has been sue- 
cessfnlly used in the nianul'acture of twine and rojic 
ill sevi'i al fai loi i('s, luit it is more liable to rot t han 
jute when exiiused to damp. Some is ex ported*t<) the 
United States. N\licrc it is used in the inaniifaetun* 
of finer fal)iic>-, such a:^ merferised cotton goods, 
suitings, c'U., for wliiib it apptars t./ hi' suitable. 
The cultivation of the fibre is very expensive and 
difficult, so mm li so that (juaiititiPs of Italian hemp ' 
and jiii arc again being imported. In several dis- 
tricts, a ; .11 the State of i’arahyba, tlu‘ plant is not I 
<’ul t ivatesl ; it grou s freely in a n ild state and sup- ; 
plii's are drawn from natural resouia-es. As a la*- i 
• luctiou ill the Brazilian customs tariff on imported 
rofie is being contemplated, it is probalile that the ' 
native article', wlu'tlier ma<li' from imported jutc' , 
and hemp or native-grown pita, will liav<' to face 
sevc'is? comjietitiou , espociallv from tlie British- ■ 
made article.— of Trade May 29, 1920.) 

Rubber Production and Prices. — In contrast with 
most other eoiumodilii-s, tJie ontfuit of raw rubber 
inorc-iisf'd so uiui h during the w ar that then' is now 
a surjilns. From 1913 to 1915 the output and con- : 
sumption halaiiccd fairly closely, hut siiuc then : 
stocks of raw riihbi'r have been aecumulating. From ' 
1905 to 1919 the output increased from 00,000 to ■ 
3.34,000 tons, and in the latter ycai- there w as a siir- ! 
plus amounting to 80,000 tons, including floating . 
.stocks of mauufactunMl goods. The price has fallen i 
in .syinpatliV with the ineieasi' in production as > 
.shown by the following figures: — 1 

1915. 1916. 1917. 1918.1919.1920. i 
Hard fine Pant 3/9 3/3 2/8i 2/7 2/712/7 i 

Caucho Ball ... 3/- 2/2 1/Oi 1/8 1/8 1/10 ; 

These price movements are interesting in view of the j 
fact that they are all lower than the pre-war rate, 
which in 1911 w'as 7s. The effect of this fall ha.s 
been to give riiie to a suggestion to curtail output 
or to fojrin an amalgamation- of British and Dutch 
planters.^ — (Schweiz. Chem.-Z., May 12, 1920.) 


• PARUAMENTARY NEWS. * 

HOUSE OF COMMONS. 

I iieandeseent <uts Mantles. 

In reply to Mr. Doyle, Sir R^ Horne said that it 
was true that the imyorts uf gas mantles had in- 
creased in value from .£:]880 in November. 1919, to 
£25,619 in the two .succeeding months, and that tin; 
import value from February 1 to May 8 of tlie 
current year was £35,804. The Government w as 
w atehing the position carefully, and it was hoped to 
make a statemeut .soon with jji'gard to thi.s and 
cognate eases. — (Jinio 21.) 

0/V Siipjdies (.lyreeinenf). 

Mr. Kc'llaway, answering Mr. Doyle, stated that 
ei'i tain ri'eiproeal arrangements had been cntc'red 
into with Franco with regard to oil supplies. No 
restriction had been placed on the use to which oil 
covered by this agreement was to be put. He was 
unable to say when the jiartieiilars of tho reciprocal 
agreemc'iit would be given to tlu' House; no agree- 
ments w<-re in force with other European Powers. — 
(.lime 21.) 

Ineotne Ta.r (J)rdurl ions). 

Replying to Mr. Greenwood, Mr, Baldwin, for the 
Chancellor of the Excheipier, said that donations 
m.'uh' by a trader for the purpose of extending the 
provision of university cHiiieation, including train- 
ing in rc'search. in <lepartmc'nts of science and tceh- 
nology relating to any particular industry, would 
not be regarded as money I'x pended exclusively for 
trade purposes, and were therefore not admis.sible 
as ('xpc'iises in calculating jirofits for iucoine-Lax 
purposes. (U/, 1920. 186 k.) — (J une 22.) 

Jireiriny and Pisl id imj Siipjdies, 

in answer to Mr. Raffan, Sir AVU Mitchell-Thum-# 
sou said that the quantities of Jiiatt'rials used l.y 
brewers in the United Kingdom during thi' year 
<'nd('d SeptemlK'r 30, 1919, were: Malt, 556,157 
tons; unmi'lti'd corn, 2397 tons; rice, rice grits, 
flaki'd lice, maize grits, etc., 17,551 tons; sugar, in- 
(luding syrups, glucose, and saccharum, 76,588 
tons; .-md the ('stimaG'd quantities usihI in distil- 
leries during the same jx'iiod won': Malt, 113,87“) 
tons; unmalti'd grain, 22,125 tons; nv la.s.ses, 4421 
tons; siigai', 66 tons; other mati'rials, 900 tons.- — 
(-1 uiK' 22.) 

('o:d Fr>>d net ion {I )ist rihnt ion) . 

Ill a w l it ten au.sw<'r to Uajit. Bow yer, Mr. Bi idge- 
maii stated that tin' coal availahU' for lioUK' ti.n- 
siimption ill 1919, after deducting the amount mecl 
ill operating tlu* coal mini's, was cstiinited at 
162 million tons, the chief uses being : Railw ays (lor 
liK-omoti vc'.s), 13.000,000 tons; gas works, 17,750,000 
tons; electricity and water undertakings, 7,5tM),0(j!) 
ions; blast furnaces, 15,750,000 tons: domestic fin- 
eluding (oal supply to miners), 42,500,000 tons; all 
other purposes, 65,000,000 tons. ;^.lnne 22.) 

Siujar. 

Sir W. .Miteliell-'rhomson, in reply to Sir B. 
Cliadwiek, statod that tiie Royal Commi.sKioii on the 
Sugar Supply had pureliased this year’s Mauritius 
crop of vc'sou sugar, which is c'stimated at 200,000 
tons, tft 89s., 90s., and 91 s. per ewt., according to 
quality. There wa.s no evidenc'c that a large part 
of the world’s sugar crop could not he marketed 
owing to transport difficulties in the producing 
countries.- — (June 23.) 

Answering Mr. Secidon, Air. McCurdy said that 
the financial reservc'.s of the Royal Commission on 
Sugar Supply were reduced during 1918 by about 
£4,000,000 owing to the mainteiianee of the retail 
price of sugar in this country below the level of the 
world’s sugar prices. It was estimated that tho 
total production of tho United States, including 
Porto Ric'o, the Philippine and Sandwich Islands, 
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woufd nofc exceed 1,900,000 tons, compared irith a 
consumption in 1919 of 4,(W7JXX) tons There was 
no evidence of the existence of a sugar trust in 
America. — (Juno 24.) • 

OH {Mesopotamia). 

The following i»i formation was given by the 
1 rime AJinjster in a reply tof!Major Kntwistle; — The 
ownership or the Mesopotamian oil depo.sit.s will bo 
^cured to the Arab state as part of the adininistra- 
ti VO arrangements under tho Treaty and mandate. 
IMo decision has been reaclu'ii regarding the 

method of working the field.s, but rights legally 
SjOCUred before thJ war will havcT to he considered. 
Ihe Anglo-Persian Oil Co. is a participant in a 
group claiming .such rights. In any case tho Arab 
State whose interests have bc‘en carefully safe- 
guarded, will rwieivo royalties either on all the oil 
won or on the profit made from all the oil sold. At 
present it is inijiossible to say what claim.s based on 
grants by the Turkish Government may be put 
forward in tlio various mandated territorie.s — 
(June 28.) 


the whole of which sum' represents the cost of ex- 
isting organisations which will be transferred to 
the new Ministry. — (July 1.) 

Cornish Tin Mines. 

Mr. 8cddon a.skcd wliother tho owners of the tin 
mines in tho Cambonic-Redruth area are prepared 
to amalgamate their interests, and thus effect groat 
economics, and. if so, if the Government would give 
any financial nclp, s<‘oing that the threatened 
cIo.sing down of various mines, including the Dol- 
eoath and (frcnville United mines, would throw 
large numbi'rs of men out of work. 

Mr. liridgeiiian ri'plicd that the position of the 
Gornish tin mining industry had been carefully 
considered and tliat the Government, however, did 
not see its way to ask the House to vote such 
lioancial assistance in view of the present position 
of national hnanee. The suggestion that control 
should bo rtM'stnbli.shcd and the importation of 
tin iirohihited was ill-advised, as the whole output 
of this country was not likely to meet more than a 
fraction of the liuino demiid. — (July 1.) 


Gas liegulation Bill. 

After some minor amendments had been inserted 
the Bill was read a third time and passed (rf J 
1920, 187 R, 224 K).-(Jiino 29.) 

Minisirn of Mines Bill. 

The .Ministry of .Mines Bill piovides for llie 
appointment of a Minister of Mines as an addi- 
tional Purliamcnlary Secretary of the Board of 
Trade, and transfers to him all tlie powiT.s and 
duties of the Board with resjiec't to tho mining 
industry, ineludirig coal mines, metalliferous mines, 
and quurric.s. The sjiecial powers conferred on the 
Minister for one year in rosjK'et of the regulation 
^of the cximrt of coal, coke, /‘tc., of the pithead 
price of coal, of miiu'rs’ wages, ..nd tlie distribution i 
of profits arc to Ik) subject to the approval of the i 

Board of Trade (.section 3). Tt i.s proposed that j 

the Coal Mine.s (Emergency) Act, 1920, .shall con- I 

tinuo in force until the date on which tho first i 

order miid<* under .s(’( tion 3 take.s ollect, or until 
March 31, 1921. whichev(>r may bo tho earlier; that 
advisory committees be set up, and that tbo (orn- ; 
niittee on coal and the coal industry shall consist 
of a chairman and 24 members, including 4 owners 
of coal mines, 4 workers in or about coal mines, 

3 employers and 3 workers in other industries, one 
mining engineer, two managers of coal mines, (jin* 
coal exporter, one (‘oal factor, one person with ex- . 
perienco of conimerc(3 (other than coal), one pi'rson 
wdth experience of co-oj)orativo trading, and three 
experts in medical or other science. 

Part II. of the Bill deals wdth the regulation of 
coal mines and jirovides for the constitution of pit 
committcH3S, district committees, area Ijoards and 
of a N.ational Board. Ihe functions of a pit com- 
mittee, half tho iiicrnlv'rs of v/bicli inii.st be repre- 
8entative.s of the workers, include the making of 
recommendations in n-ged to the health and so<-ial : 
welfare of tho workers, tlie maint('nancc and in- , 
crease of output, and disputes. The expenses of 
the above bodies are to be p.iid Ijy the mine owners 
who will also bo called upon to pav Id. per ton’ 
of coal raised into a fund to be applied to furthering 
the social w^ell-kung of tho workers, and for*mininr^ 
education, , 

In moving tho second reading on .Tune 30 the ! 
President of tho Board of Trade stated that nl- : 
though no provision had been made in tho Bill for 
the nntionnii.sntion of minerals, the Government in- 
tended to fulfil its pledge in this connexion at a 
Inter date. The reading was opposed by the Labour 
Party, but carried by 217 vot<‘s to 91. 

Replying to a question put by Capt. Tudor-Roes 
Mr. Bridgeman gave the estimated cost of tho new 
Department at about £250,000 per annum, nearly 


ll’ur-/i//ie Scientific Inventions. 

In reply to Sir 11. Norman, Mr. Bonar Law said 
tliat tin) question as to the official attitude towards 
.scicmtilic inventions made by officers during tho war 
liad been considered by tho Government Depart- 
ments concorned, and tho Lord President or the 
, Council WM.S about to appoint an inter-departiiiental 
committee with the following terms of reference: — 
i (1) To ronsid(*r the iindhods of dealing wdtli iiiven- 
i tions made by workers aided or maintained from 
public funds, wiM'thor such workers be engaged 
; (a) as research workers or (h) in a technical 
; capacity, so as to give a fair reward to tlic inventor 
; and thus encourago further effort, to secure th (3 
industrial utilisation of suitable inventions, and to 
protect the national interest, and (2) To outline 
a course of procedure in re.spect of sucli inventions 
which shall further these aim.s and be suitable for 
adoption by ail Government Departments 
concqrned.— (July 5.) 

Xanru Island (Agreenient) BUI. 

Tlii.s Bill ( ame before tlu' ^Standing Committee on 
July 6, and in spite of Government opposition a 
motion, by L(>rd,, Robert Cecil, that the Bill he sub- 
.leet to s.'inction by th(‘ League of Nations, wa.s 
(‘arrj('(l by IG voles to 15. 

Patents ((Government Servants). 

In reply to Mr. G. Kdward.^:, Mr. Bonar Law said 
Iliac technieal offie(‘r.s and scientifu; workers em- 
I.loyed by tlie Department of Scientific and Indus- 
trial Resi'arch (‘an t.ike out jiatcuts for inventions 
resulting from work done for the Department. Tho 
jiateiiUs are taken out in the names ol tho inventor 
and oi th(‘ Inipm ial I rust for the Lricxiuragement 
ol Seieiitifie and frulustriul Research. Tho Gom- 
mittee ol tlie Council reserves th (3 pow'or to deter- 
mine wliat .share, if any, of tho royalties or benefits 
arising Irom such inventions .should be paid to tho 
inventor. — (July G.) 


GOVERNMENT ORDERS AND NOTICES. 


biMitiT Dutv. -Tlio Commissioners of Customs and 
m(‘ise hav(' issued a notico to manufacturers of 
me.Rcal preparations setting out tho conditions 
unaer which they may obtain repayment of the 
increased duties now imposed on spirits. 

Export op Explosives.— The Board of Trade 
(^Liconsmg Section) announces that, as from June 18 
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REPORT. 


Report on Induatutal and Commercial Conditions 

IN Germany at the Close of the Yeah 1919. 

Pp. 38. II. M. Stationery Office. 1920. (Cmd. 
752. id.) 

Finance and Taxation . — Factors contributing to 
the d^rossion of Gorman finance are destruction 
of credit by the loss of tho war and by political un- 
rest, absence of raw materials, inflation of currency, 
uncertainty as to obligations under tho Peace 
Treaty, and tho difficulty of controlling imports 
of gcK)d8 and exports of mark.s across the western 
frontier. There was a marked increase of paper 
currency during the second half of 1919 due to 
rising prices and to tho impending assessments in 
connexion with the levy on capital. The German 
Public Debt amounted to 16,715 million marks on 
March 31, 1915, and was estimated at 218,812 
million marks on March 31, 1920; the budget made I 
no provision for any except immediate obligations 
arising out of tho Peace Treaty, it being left to 
the Allies to frame their demands. Many new taxes ' 
and a concentration of the control of taxes have 
Ix'en introduced to imt tho internal finances in 
order, but these do not affect the foreign credit and I 
trade balanc*e. I 

Coal and Itailways . — There was a steady improve- ! 
ment in the output of coal during 1919, but strikes ■ 
and transport difficulties prevented tho accumula- 
tion of winter stocks. Tho prcnluction of lignite 
exceeded that of 1913 owing to tho development of 
the nitrogen and aluminium industries. The tr^ns- 
])(.)rt of coal is still unsatisfactory, and large dumps 
exist in Upper Silesia and the Ruhr Area. Stocks 
for tho railways were only maintained with great 
<lifficulty during the wintc'r; many of tho smaller 
gas jvorks have been closed for some time, and in 
other cases a supply of gas is oidy maintained for 
a f('w hours daily. The distrilJtition of dome«tic 
coal is very irregular ])articn]arly in the south and 
oast. Tho ff)od supply lias been affected by the 
small fjuantities of coal available for shipping, 
Hour mills, forge and other agricultural purposes, 
lilust furnaces, steel ivorks, power stations and th(‘ 
cement, lime, brick and procelain ir.da.stries, all of 
national importance, suffer from the shortage. 
Kfforts have b«?n made to avoid clising down manu- 
facture in order to utilise such raw materials as 
were avi ii.ible. Coal taxes were intriKluced in 1917, 
followed by a system of central control of the indus- 
try, in which the miners particijiate, in 1920, but 
these do not affect production. 

Iron and Steel. - Tho industry is particiilarlv 
affected by the loss of the Saar and of Lorraine 
and by tho rising cost of Swfnlisli ore, large amounts 
of which were due at the end of tho war. P Krupp 
A.-G. closed the year 1918—1919 with a loss, being 
hard hit by the declining exchange as the Govern- 
ment prohibited payment for foreign ore in foreign 
currency obtained from exports during the war. 
After the armistice, new manufactures such as 
internal combustion motors, locomotives, goods- 
trucks, lorries, sewing machines and other small 
goods were started in addition to those run Ixfore 
the war. 

The indu.stry liad anticipated an improvement in 
tho coal and labour situation in May, 1920, Init 
it is unlikely that this has occurred. The price 
of Swedish ore was 300 ink. per ton, as against 
18 mk. in 1913, and of mineltc 0'70 mk.. as against 
8*5 mk. A Union of the German Metal Goods In- 
dustry, with 1400 members employing 300,000 
hands, has been formed. 

Leather . — Government control was removed in 
August, 1919, and the subsequent rise in prices up 
to 10—12 mk. per lb. for raw hides was such that 
manufacturers ceased buying. The state of the 


exchsmges, coupled with import regulations, 4iRve 
I rai^d foreign feather goods to a prohibitive price. 

Shipping . — After fleiivering all ships over 1600 
i tons and half those boUvoen 1000 and 1600 tons, 
i Germany now po.ssesses a total of 501,910 tons, a 
I tenth of her pre-war tonnage. Construction of new 
1 vessels over 1000 tons is prcvcij^tt'd by uncertainty 
of tho interpretation ofc the peace terms. 

: As Germany cannot buy she cannot produce, and 

is therefore not a serious industrial rival at pro- 
sent; her industrial organisation is, however, not 
! seriously damaged, and would rapidly respond to 
any stimulus. German factories should not bo pur- 
chased without qpnsideration «f tho problems of 
j fuel, labour, taxation and restrictive legislation. 

I Most undertakings worth buying have taken pro- 
i caution to prevent the intrusion of foreign infiu- 
! encc. 


LEGAL INTELLIGENCE. 


Sacc harin Tuanbaction. N. L. ScaUaris v. E. 

Ofverherg and Co. 

On Juno 22, in the King’s Bench Division, an 
action was brought by Mr. N. L. Scaliaris against 
Messrs. K. Ofvcrlicrg and Co., of London, to re- 
cover money paid for saccharin and damages for 
breach of contract. 

For the plaintiff it was stated that he purchased 
1200 lb. of saccharin, Monsanto brand, from the de- 
fendant company in August, 1918. The goods were 
landed at Glasgow and then sent to London, where 
they were sold as being of the Monsanto brand. It 
was found that 400 lb. was not of tliia brand, and 
the sub-purchasers re.i«‘cted this quantity. Mr.* 
Justice Bailhacho had previously confirmed the 
award of an arbitrator in favour of the sub- 
purchasers, to whom tlic plaintiff, therefore, paid 
.some £4,500. Plaintiff now claimed this amount 
from Ofverherg and Co. and £225 for loss of profits. 
The defence was that as plaintiff took posse.ssion 
at (Basgow, he should have examined the goods 
there; as ho failed to do this, there was no reason 
i for complaint when tho goods arrived in London, 
i Mr. Justice Rowlatt, in giving judgment, said 
; that tho buyer was entitled Id reject tho goods in- 
asmuch as although tlu'y were manufactured by the 
Monsanto firm, they had been sold for shipment to 
another firm which had put tho Monsanto label 
upon them. As to whether the buyer was not too 
late in his rejection of tho goods, he held that the 
buyer could treat them as still in transit until they 
arrived in London, as Glasgow was not the port of 
: destination. He found that the plaintiff did 
examine at the first reasonable opportunity, and 
I that he was then entitled to reject. 

•ludgmcnt was given for the plaintiff for a sum 
to b(' agreed upon between the parties. 


Validity of a Pre-War Contract. Pacific Phos~ 
j)ha1r Co. Ltd. v. The Empire T ran.sport Co., 
Lid. 

An action was brought on Juno 29^ in tho King’s 
1 Beneh Division^ by the Pacific Phospnate Co., Ltd., 
j of London, against the Empire Transport Co., Ltd., 

! for a declaration that a contract of August 30, 

! 1913, was a valid and subsisting contract. 

On behalf of the plaintiff company it was stated 
that under the contract defendants were to be pro- 
\ vidod w’ith twelve steamers a year from 1914 to 1918 
^ for the transport of phosphate from Nauru and 
Ocean Islands, and that in the event of w'ar ship- 
ments could 1^ suspended until its termination. 
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Tho defondfints doniod liability, niaintaining that | 
tho contract was frustrated and diseolved. • j 
In giving judgment, Mr. '.Justice Rowlatt held i 
that the contract had come to an end by reason of ' 
frustration by events not contemplated by the ! 
parties concerned; accordingly he gave jiulginent 
for the defendants, with costs. 


CouuoHiox OF Ship’s Platks uv J)i.s.s()Lvki> (’oppku 
Sulphate. 

On June the Court of Appe.al upheld the judg- 
ment of Mr. .1ustie(‘ Hill that the owners of tho 
steamship in ([uestion were not liable tor damage 
dne to water hiivtlig <'ntered af mixed cargo of 
copper .sulphate in hags and cotton yarn, and dis- 
missed the appeal hv tlu' owners ot the cargo, (t'/. 
,1., 1920, 19 H.) 


OFFICIAL TRADE INTELLIGENCE. 


U'rtnn fhr Jiodnl uf [rude .Jotnnnl fur 
June 24 (ind J id if I .) 


opi:nix(is fop hjutish iiiadf. 

File following in(|uiries have Ikmui reeeivt'd at the 
Department of Oveiseas Tradi* (Developrih'nt and 
intelligence), Ho, Old Street, lamdon, S.W. 1. 

from tirms. agents, or individuals who desire to re- 
presf'iit r.K. manulacturer.H or (‘Xfiorters of the ; 
goocl.s speeified. British firms may ohlain the i 
nam<‘s and addri'ssi-s of the persons or tirms re- i 
jerred to hy api<lying to the Department ami i 
quoting the sixsifie relerence number:'— ; 


* LoenUty <'I 
Ili'iti or aiii-'iit. 


Kcfee-ntr 

.M A'l'Kii I VLS. I iiaiiilM>r. 


AcL'itriiUft . . 

I ’/irt lien ware 

OlH 

('iitiada 

Diy (•oloin>. nilours in oil, white 

il:;i 

lead, p.iitii n moM r..' 


Onc.IC'istH’ suiiplirs .. ! 

Ojo 


( dated pajK'rs and )>ovl)o;inl 

• 

Kicvpt 

cotton w.ante (teniler for) 

t 

iiel<.cium . , 

Copper, l>ra>'. zinc, b ad. nirkel. 

{t;u 

w Idle metal 


Chemicals 


Czofho-SlovakiA . . 

Nickel (hrome steel, iuivilit drawn 

(h’.l 

'teel Itars 

(.kTiuaiiy . . 

()li\. i’.'. t « ri d. 


Oil !i'i. 'ii ii!i.: i . ils), oil- 1 


,, 

!-eed cake 

IK’.J 

IfM'lillul 

Class, china, pottery .. , 

h(>7 

Italy 

I’iiC iron, tinplate, eoiipr-r. tin. zinc 

htl) 

Oil-seeds 

1*11 


JOHN'S, medieiiies. cssenee^, jier- 



I'limes, toilet :soap 

llt:{ 

SWC'llfll 

.Soda (aHh and crystal), nine. Gela- 


tin. shellae. mini tramaeaiilh. 
horie acid, sodium sulphide . . 

07;! 

Switzorlftml 

Chemleals 

074 

Aljjorla 

Glassware, metal sheet.« .. 

07.7 

„ and Tunia . . 

tVtpfsT hulpliafe, soa|>. eandlcs .. 

07d 

United States 

Waste paper 

040 

Hraill 

Chemicals, anilines. Inlwicaf in;r 


oil. cement 

07.'t 


Industrial elit-mieals, iron bars and 



sheet eeim tit . 

070 

Colombia and V"eno- ; 
znein . . . . ; 

Paint, varnish 

OLS 

Cuba 

Steel rails ami har^. Iron I'ipe. 


eornijcuted rooliiei. plate and 

• 

1 

sheet glass, IJoor and wall tiles. . 

O.Sl 


• The High CommlsHionei for CaaaUa, la. \ idoiia Sto'd, Loiideii, j 
S.W. 1. 

t Sir A. L. Wibl), K.C.M.O., Qiictai Anno’.'. I'liamhor^^, P.roadway. , 
Woi<tinln.<»tpr. S.W. 1. 


Market Sought. — A Canadian firm able to cx- j 
port lard oils for textile use wishes to hear from im- ^ 
iKirtcrs in the U.K.. Inquiries to the Canadian | 
Government Trade Commissioner, 73, Basinghall 
Street, London, E.C. 2. j 


TARIFF, CUSTOMS, EXCISE. 

Auntria . — A State monopoly of the sale and 
inanufaeture of natural and artificial mineral 
waters and mineral water products has been esta- 
blished as from June 1. 

Itflijium. — Among tho articles affected by the law" 
authorising, as from Juni' 21, the increu.se of 
customs <iulv hy means of “ coefficients of in- 
crease ” arc fermented bi‘verage.s, cocoa, candles, 
yeast, matches, certain metals, paper, skins, 
earthenware, gunjiowder, liquid carlwnic acid, 
acetic and .sulphuric ethers, soap, glass, vinegar, 
acetic acid, and textiles. 

The export without export licence of hai kh'd flax 
and waste therefrom and of flax tow is authorised 
until iSeptemWr 13, 

7>r;u/m/7i-.— The prohibition of the export of 
potato starch has been cancelh'd. 

EijiJlJ . — Tho import tariff valuations of iron and 
steel nianu fat lures are set out in the issue for 
July 1. 

['ranee and /1/f/c/vo,- -Among the articles .siihjeet, 
under certain conditions, to reduced rates of im- 
port duty when imported for the pur[)Ose of fur- 
ther working and re-export are tinplate, wire of 
(opp<M-, hron/e or brass, certain kinds of paper, 
and porcelain. 

The import of newsprint paper and cellulose pulp 
lor the manufaelun' thereof is prohibited as from 
June 16. 

/h(///.--To obtain the reduco<l rate of import duty, 
enulc mineral oils must have sp. gr, not less than 
()’!>3t) at ir/-^ C., must l>o viscid and of a black 
bituminous ajipearanee, and not (‘ontaiu more than 
20 yet- cent, hy weight of di-stillLsl products at 310° 
C. Residue, s wlnm not suitable for lubricating 
purpo.ses or illumination, and provided that they 
have sp. gr. not le.ss than ()’860 at 15° C., may also 
he adniitteii at the riHluci'd rate. 

K elan tan. — As from February 1, the rate of <*x- 
port dutv on copra is fix(*(l at 3 per cent, ad 
vajarein. ' ^ 

Lii.remhurij. — The rate of export duty on iron 
ore, slag, and .scale.s from rolling mills has been 
to 60 centimes per 1000 k:c. as Irom May 1 

.VeDier/o./n/.s.-- Export prohibitions have ho<'n 
temporarily willidrawa from honi? black, nickel, 
and wire nails. 

Poland. —Yht' temporary stisfiension of customs 
duty on certain aftich's lias been i)ro)onged. Among 
tln' artieles affected are margarine, nitric: and snl- 
pliurie acids, natural colouring earths and clays, 
((u tain kinds of porcelain, ruhlier packing, and iron 
and stc'cl wire. 

“Articles of luxury," the import of which is 
prohibited include certain nuts and seeds, c;ocoa, 
(liocolate, beer, precious stones, painted earthen- 
ware and porcelain, majolica, certain kinds of glass- 
ware, pcufumcry, toilet soap, hoot polish, and 
liquid inks. 

port 11 {i<d .- -The decree modifying the' ex|)orb re- 
strictions and surtaxc's is given in the issue for 
June 24. .Among the artieles affected are hides 
and skins, mola.ssc's, olive nil, olive husk oil, whale 
oil, fish oil, oil cakes, industrial alcoliol, cocoa, 
chocolate, wine, vinegar, alc-ohol, tartaric: acid, 
tartar, tartrate's, turpentine, rosin, rosins, tanning 
materials, glue, copfmr ore, tin ore, tin, wolfram, 
copper preeipitate, tinplatc', certain metals, wood- 
pulp, vegetable fibre's, phosphorus mntchc'S, coal 
tar, mcdic'inal plants, copier sulphate, chemical 
and pharmaceuticfal products, pafier, and wax. 

Vartiiiffd f.-l /ic/<Jo).— The export duties on hides, 
skins, palm kernels, and palm kernel oil have been 
amended. 

San .SVdrodo?-.— Exportation of brown sugar is 
prohibited as from May 12. 

Soufherrh 1th odesia..-— Tho imp<)rt duties on 
spirits, perfume.?, essence's, medicinal and toilet 
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preparations, syrups, apt! tinctures containing 
more than 3 per cent, of proof spirit have been in- 
creased as from May 10. 

Spain. — Sugar may be imported at the reduced 
rate*of duty until Scptembi'r 8. 

Swcilen . — The customs duties on, infer alia, lard, 
dripping, margarine, and condensed milk have been 
suspend(*d until August 31. 

Su'itzerland . — The general export lieeiU'O author- 
ising the export of crude ferro-silicon, ferro- 
chrome, and similar iron alloys has been abrogated 
as from May 25. 

7’a;<M.-“The (‘xport and re-export of industrial 
alcohol is prohibited as from April 30. 


COMPANY NEWS. 


THh: BHITISH CYANfOKS CO., LTD. 

Tlie annual ordinary general meeting wa.s held in 
London on June 23. Air. C. F. llowsell, the chair- 
man, said that in spit(‘ of the many alterations and 
extensions to j)laut and works, and the fact that 
trade had been excei)tionally difficult* during the 
past y»nir, tlie balance of profit ha<l incrmised fiami 
£20,572 to £25,042 (issued capital £2)6,438). Tin- 
directors were engaged in negotiations which would 
doubtless result in a consid(‘rahle change in the 
position of tlu' Bi itish Potash ('o. That company 
had done good servici' during the war and during 
the past year, and its value as an asset to tlie 
British Cyanides Co. would lx.' eventually well worth 
the pric(' at which it stands in the books, viz., 
£26,500; but it was impossibh* to say very much 
as to the future of the business. 

Mr. Konnoth M. C’hance, the managing director, 
ref«irotl to the great exfiansion the works had 
undergone during the i)ast s('ven yi'ars, and said 
that gr('at('r progress had Ix'on made in the manu- 
fartiire of chemicals since January 1, 1920, than in 
any previous complete year in the company’s his- 
tory. .Manufacturing costs had been reduced ami 
new methods had been worked out by the research 
department. The ehangi'-over to pe'ae<‘ conditions 
had Ix'en attended by many diffn ulties, but now 
that the extensions had been completed neither 
()}erm"n nor any other foreign competition was to b<' 
feared provided only that fair treatment in regard 
to taxa ion and r('strictions on trade were accorded 
by the Government. Despite long delays due to 
difficulties in obtaining materials, progress had been 
mad(' in w orking out the company’s “ barium ” pro- 
cess. Ho believed that ultimately the process would 
bo better suited to the economic production of 
ammonia in this country than any other, althougli 
it would take many years to bring to rmition ; 
moanwhilo efforts were being eoncontrated on the 
priniary objective — tin* production of a cheap and 
unlimited source of supply of cyanogen. Aluch pro- 
gress had been aehievcKl in n'gard to potash pro- 
dnetion, the output had been inrrea.scd inateri.illy 
and both methods of mannfaeture and quality of 
the finished product greatly improved. Alann- 
factnro is Handicapped by the prohibition of its 
exportation except under lieonco, and by the unre- 
BtriettHl importation of foreign material. Appar- 
ently, soinq of the crystal glass manufacturers wen' 
not satisfied with t1.it form of protection, and 
wanted faeilitie.s for importing pure carlmnate of 
potash from (iermany at prices far below those, at 
which the Cfernians can make it. During the 
presemt year the company hacl supplied this 
material without delay to British glass manufac- 
turers at a lower price than had been charged for < 
similar quality by any makers in any other 
country in the world. 


BLEACHERS’ ASSOCIATION, LTJ^. 

TIio report for the year ended March 31, 1920. 
gives the gioss t Trading profits at £1,202,240, or 
£472,628 more th.an ii^ the year 1913- 14, and thc' 
not profits at £813,579, which with the amount 
brought forward leaves a total available balance of 
£1,102,468. Out of this sum £1.“>0,0(X) is placc»d to 
the general re.servc^ fund, bringing it up to 
£1,200,000, and the holders of ordinary shares art' 
to receive 15 per cent, for the year, plus a bonus 
of 5 per cent. The carry forward is £321,461, as 
against £288,888 brought in. Tlu' directors, whih' 
not proposing to make any immediate issue, recom- 
mend that the §-npital bi\ incn'ased to £8,0(K),0()() 
by the creation of 2 million new shares of £l eaeli. 
This proposal was adopted at an extraordinary 
meeting, following the annual nu'eting held in 
Alanehe.stt'r on June 22. Sir Alan Sykes, who pre- 
sitk'tl, .stated that the world’s markets wu'rc' at the 
[iresent time doing extremely little in the way of 
inlying. 


Bl llM.Ml OIL CO., LTD. 

In his addre.ss to the annual general meeting at 
(Jlasgow on June 24, Sir John T. Cargill statist 
that he had recently visitcHl Cambridge University 
and had notecl with great satisfaction the excellent 
use which was being mailo of the company’s dona- 
tion of £5t),(MX) for chemical research. He w'ished 
others w’onld follow' the example of the oil eom- 
fianies and encourage scienlifie research and educa- 
tion at all our great universities. 

The business of the company during 1919 was 
very prosperous, the profits having exceeded those 
of 1918 by tl,350.(XX). After writing off large sums, 
I»laeing £l,2f)l,0(X) to general reserve, ancl paying 
.t318,12() for ineoino tax, dividi'uds amounting to 
50 per cent, for the year are paid on the ordinary 
shares, and the carry forward is £1,536,994, suh- 
jc'ct to excess profits duty estimated at £1,300,0(K). 
()w ing to increased taxation and a greatly increased 
share capital, the payment of 50 i)er C'ent. in divi- 
dends for the year 1920 is most improbable. 

In conjunction with Alessrs. Tata, Ltd., a com- 
pany has been formed to initiate the manufacture 
of tinplate in India. The factory will l)e erected 
near the Tata iron and steed works at Jamshedpur, 

I about 150 miles from Calcutta, wdiieh will sujiply 
, the necessary materials, it is hoped that priKluc- 
I tion w ill commence in the early part of 1922. 

I At a subsequent extraordinary meeting it was 
I re.solyeJ to increase the capital to £7,000,000 by the 
creation of one million new ordinary shares of £1 
I each, to eapitali.'ie the sum of £2, 286, (XX), repre- 
' seiiting undivided profits, and to appropriate tiiat 
sum for distribution as a capital Ixmus to share- 
liolders at the rate of four lunv ordinary shure.s for 
every five now' held. 


SCOTTISH OJJ.S, T/ID. 

The first annual general meeting was held on 
June 24, in Gla.sgow, Sir Charles Greenway pre- 
siding. 

Alluding to thc critical position of the Scottish 
shale oil indii.stry a year ago, the chairman said 
that A crisis was reached in September last (r/. J., 
1920, 20 r) when the workers demanded a reduction 
of hours. Work was continued on the old basis for 
six months, after which the directors came to the 
conclusion that owing to the economies w’hieh w'oujd 
result from the amalgamation (</. J., 1919, 277 n), 
and to the advance in the price of products, the 
industry would be able to stand a seven-hours’ day, 
and this was brought into force on April 7 Inst. 
The projected extension of the activities of the 
industry by undertaking the refining of imported 
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crud& petroleum was now in operation, thereby 
refin«rie8 to work at full capacity 
and reduce working costo; ver/important develop- 
ments were to bo expected in this wnnexion The 

()irAlrfncv*'r by the Scottish 

ou t afd /n successfully carried 

Urn ^"''"84™“'*' between this agency and 

tlio British Petroleum and Homelight comnanies 

FnSn^^a^d'T for the forSTii’ 

?■ f In'land, had been completed. The 

o ■ theXfn'h uminonin was in tho hands 

J-, 1920, 209 r), in tho formalion of which the 
comn*"'^ taken* leading part. The Si ottish oil 
ompaiiios produce about one-sixth of tho total pro- 
UHction of sulphate of ammonia in tho Uniteil 
Kingdom, and the Federation comprises 444 nianu- 
lacturcrs out of a total of 499. Since tho close of 
the hnancial year selling prices of all the company’s 
products had advancisl, hut costs had also risr'm 
However, with a oontinuanco of present conditions 
me current year should ho pro.sperous. 

THK BRITISH OIL AND CAKE MILLS, LTD. 
The directors' report for the year 1919, suh- 
lo o/ f‘'''®';“l mooting lield in Imndon on 

I'247 mi 'to ’"P “Ic '' "llofatiug nearly 

of PW nf? «: tbore remains a halanci 

ot £357.811, which, with tho amount brought for- 
ward, allovys of the payment of 2.5 per cent, on the 
ordinary shares. The sum of £255,000 ha.s been 
spent oil repairs and renewals during the year 
In his address as eliairman, Mr. ,1. W Poirson 
referred to tfie nci^mtiations which had takon Vlai'e 
between the company and tho African and Eastern 

i;'nt'’the‘li'“'’’ ^'*'^ 1 ’ pus'^ibb’ fusion, 

hut th^oso were abandoned before aiiv offer or pro- 
f)osaI had lK>on made by (>ither side. ' J ho past year 
had been a very snccesful one, tho turnover haVino 
exceeded £25.000,000, of which tho Revenue would 
take approximately one-half. Arrangements had 
been made to nequire tho entire ^liaro capital of the 
husinoss of J and d. Stephenson, Ltd., of Hull. 

£2 7 valued at 

£2.^K),(KK) tlio (ompany had rarely more than 

^Wlolc cf these had Ixxm sold at a profit nithin .six 
of tli(> hahincc-shcet. d’lie 
chief suhsuliary eompanies wme tho British Ex- 
tracting Co. and .Tohn Rohin.son, Ltd. The Hull 
Stcarino and ^Varehousi^^r Co. dealt with the whole 
ot the by-products ot the company’s refim-ries. The 
margarine works had bemi eornpleti'd and 4 >v- 
soap works at Hull iiere approaching 
onifiletioji and should rcaih tlio priKluetion stage 
early next year. ^ 

ET.ECTRO BLEACH A^D BY-P110J)[ CTS, LTD. 

The direc^rs’ report pre.^ented to the' sixth 
annual nux-ting at Mamhe.skw, on .liilv I states 
that the gross profit for the vea.- Unt) was 1:68 358 
and the net profit £H4,637. After paying the pie’ 
fcrence dividend and allocating £.5(Ki0 to n*. serve 
It 18 proposed to pay a further dividend of 7i per 
cent, on the ordinary sliares, making 1 I ])er '(.out 
for the year, and to carry forward £1277 Tho 
report and aecount.s wore adopted at the mf^eting 
The chairman feir H. Mackinder, stakd that the 
exchange of pharos with Brunner, Mond and Co 
had been earned through; only the owners of 12.5 
out of 400,000 issued shares had rcfusc'd the offer." 

Carbonisation, , 

Ltd. (c/* J., 19b), is offering £250,000 ordinary 4 
shares of £1 each at par. ^ * 

A. Boalte Boberts and Co., Lid.-Thia company 
has a share capital of £300,000, divided into 


£2(K),000 ordinary and £100,000 preference shares 
and annual profits have averaged £^,000 for the 
last four years. £50,000 six per cent, debentures 
are now offered for suRscription at £92 per cpnt. 
making the balance of a total issue of £100,000. The 
debentures are repayable at par by annual draw- 
ings, the. amount to be allocated to redemption 
Ixung equal to 8 per cent. 

Boot’s Pran Daro Co., In a circular 

addres.sed to the shareholders, tho chairman Sir 
.JiLssii Boot, .states that recent reports concerning 
tlie .sale of this company to tho United Drug Co. 
of America were inaccurate. As a result of 
iK'gotiations between himself and the president 
of the Arneriran company, a working “alliance’’ 
hetwwn the two companies has been brought about 
by the formation of a now company with a capital 
of over £1 0,000,000, which has taken over all Sir 
.1. Boot’s holding of deferred ordinary shares in 
the Pure Drug Co., together with' the largo 
(’anndmn business and all other businesses outside 
of America controlled by the United Drug Co. Tho 
main object of the alliance is stated to be the 
avoidance of competition. 


TRADE NOTES. 

BRITISH. 

Nigeria in 1918. — The total value of the imports, 
exj-^isive of specie, was £7,423,158, as against 
£•>,808.592 in 1917. The imports included : --Kola 
(£197,9.58); salt, 34,763 Ions 
'Jiiw etc., 1,615,960 galls. 

Ifion-!/-’ and their manufactures, 

£M9.;j.}.,; and soap, 2867 tons (£129,337). The 
value of import.s from the British Empire increased 
from £5,025,043 id 1917 to £6,459,117 in 1918, and 
, foreign goods wore valued at £964,011 (£7a3,549 in 
l. li). The exports, excluding specuo, amounted 

1 '!^ ne compared with 
£8,0(L,i80 in I9i/, niclu(lc(l : — Bonni.seed 42 
tons (.C696); (otton lint, 061 tons (£697,339); cotton- 
mu /X:b5,412); rubber, 157 tons 

1-0 lon.s a'4884)ft]ii ore, 8294 toms (£1,770,0(13); 
palm ml 86,425 tons (£2,610,448); palm kernels; 

niid groundniits, 57,554 
toms (,i.) 0,13/). 1 he share ol tho exports taken 

by the nitod Kingdom and British Po.s.sc‘ssions 
increased Irom 836 iier cent, in 1917 to 921 per 
cent, in 1918. * 

In tho Nmthorn Proviiitos 82 tiii-iiiiiiino I'oni- 
p.-mios <i|.oiiito(l throiif-hoiit the .year and produced 
.^I.H oils of tin ore (8314 in 1917). (lold minin-r 
opo...itions wore continued near Minna in tho Niger 
Provineo and ]4lf,-6 oz. of alluvial gold was won. 
In tlw Southern Provinwis mining is confined to 
t.alabar Provineo and only one company, the 
Nigerian Proprietary Co., Ltd., i., operating.' The 

iom'lt iniS*” *" 148,214 

cotton, groundnuts showed an increase of 10,000 
tim.s and a large quantity still remained in the 
country owing to the lack of railway facilities. 
J^i ogress has been made with tho ciiitivation of 
pedigree sidling sugar canes obtained from Bar- 
hadoes in 1914, and it is estimated that there are 
now approximately 150 acres under this crop. The 
Agricultural Department distributed large amounta 
cottonseed to the farmers and 
growing. Coconut* 
in the Oniteha provino.e have suffered from disease 
and control measures have only been partially suc- 
cessful. Several of the Para^ rubbef plaSions 
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have reached a tappab^ size and the yield of rubber 
was on the whole satisfactory; a serious fungous 
disease of the bark which broke out on a number 
of tapped trees is being investigate. Successful 
made to encourage the planting 
of the Gold Coast variety of the kola nut and it is 
hop^ eventually to produce nuts equal in quantity 
to^o imports.— (Cof. Hep.-Ann., No, 1030, Apr., 


gp:neral. 

The Japanese Rubber Trade.— The manufacture of 
rubber goods in Japan has developed considerably 
of late years owing to the conditions imposed by the 
war. The Tokyo Rubber Association was formed 
early in 1919 and soon decided to raise prices by 20 
per cent., but this was found to bo insufficient. 
Japanese tyres are used almost exclusively in 
panghai in spite of the opposition of the Eastern 
branch of Dunlop’s. Although the climate and con- 
ditions of the roads militate against a long life, the 
Japanese tvros are supplied under a guarantee of 
seven months. — (India Rubber World, Apr., 1920.) 

Chemical Trade of Japan.— The imports of chemi- 
cals into Japan, which include salicylic acid, caustic 
soda, sodium cyanide, soda ash, logwood extract 
and uniline dyes, have increased greatly of late 
years. In 1919, stocks of imported carbolic acid, 
soda ash. caustic soda, glue and resin were in ex- 
cess of the demand. Most of these chemicals were 
imported from the United States, which is the solo 
sourceof Japanese imports of potassium dichroinate, 
calcium acetate, milk sugar and aniline salts. 
Ammonium carbonate and chloride, tartaric acid 
zinc white, sodium cyanide, sodium borate, citric 
acid and gelatin, however, are imported from Ormit 

United States, 

whilst the former is the exclusive source of sodium 
IK'roxide and cyanide. Among the pro<lucts that 
became export lines during the war are naphtha- 
lene, acetic acid, zinc dust, copper sulphate, 
potassium chlorate and chloride.— of Trade J 
Jane 3, 1920.) " 

Trade ol Honj5kon(? In 1919.— (Virmi.nij— TL.> 
trade in chemical.^ was valued at £514 5.5’ in 1019 
oompaml with £413, 1 16 in 1918. The chief ‘ini’ 
ports were : Saltpetre, mainly from India m)! n;n)- 
a Cll'in.i and .japan 

U,57,7H7); soda ash, almost entirely from Great 
Britain (C4o,6Hi) ; caustic soda, of which two-thirds 
'■ ^ United States and the remainder 
chiefly fr.’fK Great Britain (.038,939). 'J’he im- 
ports of acid, mainly from Japan, showed a marked 
docreaso, as did also those of bleaching powder 
calcium carbide, pho.sphorus and glycerin There 
wore increased imports of alum, borax, quinine 
potassium chlorate, and sulphur. . In general’ 
suppli^ were difficult to obtain, and the trade 
showed little life. 

Sinfar. — For the fir.st time in a good many years , 
Hongkong imported refined sugar in quantity, the 
imports m 1910 amounting to about 12,000* short 
imports during that year, viz., 
40d,/7JJ tons were, however, lower than the total 
imports during 1918, 485,530 t., of which Java fur- 
nished the^ largest portion. The total exports for ^ 

1918, namely, ' 

350,689 as compared with 417,664 tons. The quaii- > 
tity of refined sugar exported to Great Britain in- ' 
1919^^^ tons in 1918 to 11,207 tons in ! 

Leader, etc. — In 1918, a tannery erected in 
Hongkong by Chinese interests and equipped with 
modern machinery, started work, but did not prove 
a financial success. Since then the plant has been 
joint British and American interests, 
which purchased additional equipment, with the 
result that, early in 1920, the tannery had begun 
to produce chrome leather of practically all grades. 


leather now produced will 
take Pl^e of cheaper grades imported fronT the 
UnitM States, so th^t there will bo little coniiieti- 
tion from the ^tter pades supplied by Europe and 
America. Of the sole leather imported into Hong- 
1919, valued at about £1,200,000, the 
Straits feettlements furnished 66 per cent China 
20, Siam 9, Australia 3, and iho United’ States 
under 0*7o per cent. • In the same year upper 
leather valued at £60,000 was imported, *90 per cent, 
of which came from the United States. 

Exports of hides and skins improved during 1919 
a total value of £1,154,152 lieing roacJied (£803,77^ 
in 1918). Great Britain and France respectively 
took 48 and 39 eent. of the Buffalo hides, and 
the Straits Settlements and Japan took 30 and 23 
per cent, of the cow hides, France, Great Britain, 
and China taking about 15 per cent. each. Most 
; of the hides are usually shippcHl to Singapore, where 
they are turned into sole leather, the latter being 
roshipped to Hongkong.— ((/. a.S'. Com. Rep., Mar. 
18, 25, Apr. 29, May 8, 17, 28, 1920.) - 

Foreign Company News.— France.— The Cie. Pro- 
duits (Jiimiques do Saint-Gobain reports a net 
profit of 12,605,475 francs for 1919 (9,335,243 fr. 

; in 1918); the dividend has been raised from 180 
: to 210 fr. 

i The Cie. Phosphates Tunisiens reports a net pro- 
I fit of 4,105,451 fr. (2,462,739 fr. in 1918), and it is 
; proposed to pay a dividend of 15 fr. on each of the 
160,000 shares, 15 fr. on the original shares, and 
7‘5() fr. on the shares issued in 1918. 

With the support of the “ Serica company, a 
new company has been fornuHl for the manufacture 
of artificial silk, chiefiy by the Steam process. The 
I capital will be 1,800,000 fr. divided into 18,000 
shares of 1(X) fr. each. The company will exploit 
the Belgian patent under lie<mce at its works at 
Eeaussine.s.— (7?rr. Prod. Chim., June 15, 1920.) • 

Norway. -~Jt is reported that the Titan Co. A./S. 
of Frederikstad, which manufactures titanium 
I white, is about to raise its capital from 6 to 9 mil- 
lion kroner (krone— Is. l^d.). A portion of the 
plant was started up in June, 1919, with very satis- 
factory results; the full plant is now about to bo 
put into operation. Ore in the form of slimes is 
obtained from Morwegian mines — (Z. angeiv. 
Che HI., June 4, 1920. 

Japan.- -A syndicate of dyestuff manuf.icturers 
has l)een founded in Tokyo with the approval of the 
Ministry of .Agriculture and Trade. The president 
and vice-presi<Ient repres('nt the Taisho (ffiemical 
Iiidnstnal Co. and Tokyo Aniline Dyes Co. respec- 
tively.— (Z. angew. Chem., June 15, 1920.) 

U nited States.—The Farmers’ Co-operative Phos- 
phate and Fertiliser Co., recently organised in Mnl- 
lierry, Florida, with a capital of $5,000,000, has 
purchased 3700 acres of phosphate land estimated 
to contain nearly 10 million tons of pelible phos- 
phate rock with an average content of 65—75 per 
cent, tricalcic phosphate. A further area with 
some 4 to 5 million tons has brsni contracted for, 
and it is hoped to produce 50,000 tons of phosphate 
annually, to bo increased eventually to 200,000 
tons. 

Reunion in 1918 . — The imports and exports of this 
French ^colony in 1918 were valued at £1,205,029 
and £l,Ul:i,421 respectively, as against £849,270 
and £1,033,803 in 1917. Amongst the imports were 
730 metric tons of jxjtroleum and gasoline, valu^ 
at £36,624, and it36 tons of soap, worth £26,814, 
while the exports included vegetable and essential 
oils (geranium, 116,858 1b.; vetyver, 9976 1b.; 
ylang-ylang, 6333 lb. • other oil, 46 lb.) to the value 
of £147,770. The colony’s trade is mostly shared 
tiotween France and French possessions, England 
and British possessions, and the United States. — 
(U.S. Com. Rep., Feb. 18, 1920.) 
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Guatemala in 1919. — The imports into Guntcmala 
durTng 1919 were valued at £2,246.163 (at normal 
exchiingo), of which the United States provided 
about 72 per cent, and the United Kingdom IB per 
cent. TJio values of soflie of the chief imports 
were:- Iron manufactures, £191,894; copper 
manufactures, £7097; glass and pottery, £29,741; 
drugs and medicim-s, £89,914 ; paper, £59,083. The 
principal exports included ^-Castor oil, 31,659 Ih. ; 
fiugar, 11,335,919 lb.; vegetable fibre, 98,570 lb.; 
rubber, 15,340 lb.; mineral prcKlucts, 3,711,966 lb. 
The United States took the majority of the exports. 
■ — Com. Key., Apr. 2, 1920.) 


PUBLICATIONS RECEIVED. 


OzoNK. liji E. K. ItiDKAL. (.1 TiPiifise on Electro^ i 
('lirminfri/, (diint hij I1khti‘.\m IIloiint.) l*p. \ 
198. {London: Constahhi and Co., Ltd. 1920.) 
Price 12.t. j 

Food lN.si'RrTiON and Analy.sis. By A. E. Leach. 
Bevised and enhirqed hii A. L. Winton. Fourth I 
edition. Pp. 1090, with 41 plates. {NexoYork: I 
John Wiley and Sons, [nc.; London: Chapman ' 
and Ilnll, Ltd. 1920.) Price 4v5.i. ' 

Notes on CuEMicAn Heskarch. By W. P. Dreaper. I 
Second edition. Pp. VX'i. {Jjinidon : J . and . i 
Churchill. 1920.) l*rice 7s. (jd. ; 

The Extra Phaumacopceia. Vol. 1. By W. If. ; 
Martindalk and W. 1\'e.stcott. Semi - 
teenth edition. 7*/>. 1115, (London: H. K. . 
Lewis and Co., Ltd . 1920.'; Price 273. 

Techno-Chemical Ueceipt Hook. Jf?/ W. T. Rrannt i 
and W. H, Wahl, Pp. 510. (London: llodder 
and Stoughton. 1919.) /Vice 15s. 

KlKFNEH PRAKTtKtJ.Af OCR KoLLOlIH’HEMlE. By 

Prof. WoLFiiANo Ostwald and P. Wolski. ' 
Pp. 159. (I)resiten and Leipzig: Theodor ' 
Steinkopjf . 1920.) I*nee 15 marhs. 

IV.CHNOs, Peiute A lud yf iijue des Puhlications Terh- 
lu-yues Francoises et Fjt range re.s. Pt. I. Pp. '■ 
190. (Paris; 40, rue de Seine.) Price 6 francs. 

Bulletins of the Jjancashire and (Aieshiue Coal 
Research A.ssoci \tion. 

No. 3. The Iniltence of the Addition of | 
Inert Matter i'i*on the Volatile Matter ^ 
Evolved when Coal ls Heated. By F. vS. | 
Sinnatt and A. Grocnd.s, Pp. 14. 1919. I 

Price (t/. I 

No. 4. Notes on Coal Analysis. By F. S. i 
Sinn ATT. Pp. 38. 1920. Price 2s. 

No. 5. Coal Dust and Fu.satv. By F. S. 
SiNNATT, JI. Stehn and F. Bayley. 1920. 
Price D. ; 

Reports OF the Indian 'Fuade Knqujry. hnpeiial 
Institute. 

Hides and Skin.s. Pp. 12:1. Oil-Sefds. Pji. 
149. (London. .John Mat ray. J920.) Prier 
O."!. per volume. 

Journal of the Royai. Mk rosj ouical Souik.tv. 
Part I., 1920. (Tatudnn: Loyal M icroseapii id 
Society. 1920.) Prire 10^. 

British Chemical Standards. Beport* of the \ 
Working of the Movrment from Srjtf., 1916, 
to Sept., 1919, 0 .*; given April, 1920. Fuhfished 
by the Organisers. Middlesbrough , 1920. 

Die Fraob df.r Kunstlichen Dt nuung (mit 
hesondcrer Beriieksichtigung der Phosphor- ' 
sdure-Diingung in den Aationalstanten des \ 
ehemaligen Oesterrrieh-T' ngarn vor dem Kriege 
und Ileute). By Dr. H. Lipschittz. Pp. 6^ i 
+ ii. (Vienna and Leipzig: ('arl Fromme, i 
C.m.bM. 1920.) 
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Cement. By Bertram Blount, assisted by W. H. 
Woodcock and H. J. Gillett. Monoorap/is 
on Industrial Chemistry, edited by Sm 4]dward 
Thorpe. Pp. a:H. ( 281. (London: Longmans, 
Green and Co. 1920.) Price ISs. net. 

Thi.s is a welcome addition to what may be 
dosrrihed as the “ popular literature on cement. 
Th(' author has to a large extent kept to the beaten 
track, which has led to similar books being stereo- 
typed and uninteresting, but ho has interspersed 
the inevitable historical quotations, descriptions of 
comont-making machinery, and extracts from 
standard specifications, with items of personal ex- 
perience and predictions of the future trend of the 
indiLstrv' that render the work under review of con- 
siderahio interest and worth the while of even a 
cement manufacturer to read. 

In the opinion of the author, the Portland 
cement industry will develo[) on the lines of blast- 
furnace practice for burning, either by electrical 
heating or with oxvgen-onriched air as a means of 
attaining tho high temperature reciuired, together 
with some undefined method of destroying the 
quality of toughness in the resultant clinker, and 
so enabling it to be ground with a fraction of tho 
power now absorbed. 

There is indeed much in the book that should 
cause the cement m:inufa(:tur<‘r of to-day to think, 
and it will bo interesting to observe whether, with 
this suggestive work before him, the British cement 
maker will take tho lead or will again be satisfied 
for other countries to he the pioneers. 

*[t must be admitted tliat the British standard 
specification for Portland cement in limiting the 
molecular ratio of lime to silica and alumina docs 
not encourage progressiveness, and the first manu- 
facturer to produce the fused ('linker containing 70 
per cent, of lime, stipulated by tin? author, would 
probably he unal»I(‘ to market liis cement as cK)mply- 
ing witii th(' sjx'cification. The possibility of pro- 
ducing a ( ('meat of inonocalcic composition is hardly 
toiHfhcd upon, but the fortunate producer of suen 
a (('incnt would In* similarly handicapped by tho 
exist itig spi'citication. 

Strang('ly enough, no rofoia'nco is made in tho 
book to tile British standard sp(H.'ificatioii require- 
ments in n'gaicl to chemical composition, nor is 
there a singh' chemical analysis of (('ment. There 
ar(‘ nninoroiis analyses of raw materials, but in 
many of the calcareous examples there is no sopar.a- 
tion of ‘‘ silica and insoluble,’' ('Von when this item 
exceeds 10 per cemt., thus r('ndcring such analyses 
of little value for tho purpose in view. 

.Methods of analysis of raw materials and cement 
are given in considerable detail, but Avben it is 
stated that ‘‘ rational ” analysis of clay is nn- 
necessarv it must liave been overlooked that unless 
clays liable to contain silt are submitted to some 
form of niochanical sejmratiou the chemical analysis 
will not be very useful for cement manufacture. 
Dcs( ription of a method of “ rn])id lime determina- 
tion,” which is a prominent feature of works con- 
lia.'l. might have been inclmh'd witli advantage. 

The valuable summary of the literature, of tho 
ebemistry of cement sliows the almost chaotic con- 
dition of this suhioct, and indicates the harvest 
tliat is to he ren|)ed by the r(‘S(‘arrh workers of the 
future. , 

One wislies that the author, with his unique ex- 
perience in tho industry, had, to use his own 
phrase, put himsidf in the witness-box for a longer 
period, for his evidence would have been more 
appreciated than the lengthy extracts from foreign 
cement specifications and other matter, such as 
the methods of oil testing and tho history of the 
forms of briquettes. 


S. G. S. Panisset. 
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THE ANNUAL MEETING AT 
. NEWCASTLE-UPON-TYNE. 


The thirty-ninth annual meeting at Newcastlc- 
upon-Tyno proved a successful achievement, on 
which all who contributed to its preparation and 
organisation are to be cordially congratulated. The 
lot of the 200 members of the Society who attended 
was an enviable one, thanks to the measures taken 
by the City Council, the Governing Body of the 
Armstrong College, the boards of industrial under- 
takings, and the Local Committee, for their delec- 
tation, instruction, and entertainment. Of the 
civic functions, at which the Right Hon. the Lord 
Mayor of Newcastle proved an untiring and genial 
figurehead, the moat memorable perhaps was the 
dinner at the Mansion House on the last evening 
of the meeting, to which invitations were neco.s- 
sarily limitixl. No better accommodation could have 
been found anywhere than the Armstrong College 
afforded, not merely for the technical proceedings 
but for the social functions which followed them. 
The works, shipyards, mines, etc., which were 
thrown open to the inspection of memlt^rs were of 
an exceptionally interesting and yariod character, 
and the directorates and staffs vied one with the 
other in supplying information and dispensing hos- 
pitality. The efforts of the strong Local Com- 
mittee were eo-ordinated by the indefatigable 
honorary iiocal Secretaries, Mr. H. Duulord Smith 
and Dr. F. C. Garrett, wbost' offoi'ts for the success 
of the meeting and the comfort of members w^ero\in- 
flagging. The Chairman of tlio Local Oornmitteo. 
Professor P. Phillips Bedson, also deserves siK'cial 
recognition for his work, in which ho was ably sup- 
ported by Professor Henry Louis, who presided 
throftghont the proceedings in the ahsenee, through 
illness, of Mr. John Gray, the President^ to wh^Ti 
the Society owes so much for his administrative 
work during the past year. 

The proceedings furnished ample proof cJ the 
vitality of the Tynesid<^ industries, in which 
chemistry plays a leading part, and the visits to 
works afforded convincing evidence the cnerjp^, 
rosoureefulness, an<l ability of the industrial 
chemists of llio distrif!t. An exf^'llciit exhibition 
of (‘hel ical products and plant, wliich had been 
organis(<l in connexion with the meeting, and was 
housed in an annexe to the Armstrong College, was 
much appreciated, and demonstrated the efforts 
whicli are being made by local hnsine.ss under- 
takings in particular to make more sure the 
foundations on which the ('xb'nded chemical in- 
dustry of the country stands. 

Animal (lenf>ral Meeting. 

The jirocoedings at tlu' annual general mctding, 
and, indeed, throughout the week, were inevitably 
cloud(’d by the absence of Mr. Gray, but the Society 
was fortunate both in having the services of Prof. 
Louis at its disposal and in not lieing deprived of :v 
presidential address. Tn spite of his serious indis- 
position, Air. Gray was able to draft an address 
which, by his express wish, will not he published 
until he has had the opportunity of completing and 
revising it. The draft was read by Prof. Louis and 
given a vciy* hearty reception. 

One of the most pleasing functions wils the pre- 
sentation of the Society’s medal to M. Paul 
Ke.stner, who was present in person. Tn his reply, 
M, Keatner recalled hi.s long connexion with this 
country, acknowledged the debt he owed to British 
science and British manufacturers, and thanked 
the Society for the honour it had paid, through 
him, to his country and the Societ<S de Chimio In- 
dustrielle. 


Finance and Publicity. 

Ii€8S pleasant, but v^y necessary, was the coii- 
.sMeration of the Society’s hnancinl position. In 
view of the present outcry against the Government 
for seeking to justify ever-increasing expenditure 
I rather than cutting tlya coat according to the cloth, 

: it might have been anticipated that the Council’s 
I proposal for raising more revcmio would have met 
I with some adverse comment; but “ figures speak,” 

I and with the published balance-sheet before the 
' meeting, Mr. Lloyd Howard, the retiring hcin. 
i treasurer (who rt^'eived a heai tji vote of thanks for 
j Ilia services) haci no difficulty in justifying the 
! Council’s financial policy. Jn this he was ably 
j seconded by Mr. E. V. Evans and Dr. E. F. Arm- 
strong, both of whom emphasised the great import- 
! anco of maintaining the standard of the Journal, 

: the unavoidably increased cost of which has been 
I almost entirely responsible for tlic deficits of the 
I past two years. Th(; accounts and resolutions re- 
I iating to the increascxl subscription rates were 
' carried unanimously. 

! Some remarks made by Mr. Evans concerning the 
I policy of the Publications Committee appear to 
! have led certain interestc-d parties to the erron^us 
I conclusion that it was intended to veto publicity 
of the Kocioty’s affairs in the press generally. Such 
is far from being the ease; the Council invites the 
widest publicity of the activities of the Soidety, in 
the right way and at the right time, and it has re- 
cently instituted a news service to assist in attain- 
ing this object. In consideration, however, of the 
Society’s dopendenee upon the sale and (.’irculatioii 
of the Journal, and the valuable and indispensahlo 
reverme derived from advertisements, the view has 
lioen urged that the present praetico of allowing 
other journals to ro<;ord the Society’s activities at 
' undue length liefore they are ehronielod in the* 
j Journal stands in need of some' revision. 

I 

I Canada. 

! Anoth(?r matttm of interest and importani^e was 
I the very hearty aeci'ptanee given to the invitation 
I of the Canadian Section to hold the next annual 
I meeting in Montreal. The energy and enterprise 
shown by our fellow-mcmht'r.s in the Dominion have 
been follow(*d with close attention and dei'p ai>pre- 
ciation on this sid(‘, and the enormous possibilities 
aw.iiting the ehomical development of that country 
! have been gradually dawning in the minds of those 
! who think imperially as well as chemically. It 
j is to h(‘ hop<*<T that meml^ers in this country will 
I make every effort to take part in the proceedings 
: next summer; true, the difficulties in regard to 
j expense, time, and so forth will not be few, but in 
I the national intero.st, as well as from the more 
parochial standpoint of the Society’s good, it is of 
the first importance that a truly representative 
body of English chemists and eljeTni('al mamifac- 
I iurers should accompany Sir William Poiie, our 
new President, aero.ss the seas. 

Conference on Filtration. 

This was the fourth eonferonco arranged by the 
Chemical Engineering Group and was, perhaps, the 
most successful that has Ikkui held, the quality of 
the pafiers, the character of the* discussions, and 
the atkmdaiiee all being very satisfactory. Circu- 
lated papers, discussion slips, rules of procedure, 
together with excellent elinirrnanship, aide<I in 
making the conference a really useful c'ontribution 
to the technology of filtration. 

Prof. H. Louis pre.sided at the first session, and 
pointed out the general importance of filtration 
*proces.ses, but added that the subject matter of 
one or two of the papers could not be included 
strictly under the term “filtration.” In his 
opinion scientific men should be careful in giving 
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definile meaningH to words they used, and thc/term j 
filtration should bo restricted the operation of 1 
?<oparating solid particles from their associated ! 
liquids by means of a porofls septum. In the ab- j 
senec of the author, Mr. K. Hatschek, the paper i 
(circulated in abstract) on “ The Principles of ' 
Technical Filtratioif” was taken as read, fn the | 
discussion which followcsl, eJ^cption was taken t^i j 
the statement that “ the striu ture of the cake and j 
its content of moiht'r li(|Uor are not affected by | 
the pressure employed — a point on which the most | 
common and serious misconceptions exist.” Anionj; | 
expressions of appreciation ()f the suf^j^estive char- j 
acter of the paper/sorno ohjection^was made to the ; 
use of nieinbrarH'S for the si'paration of ultra- ; 
microscopic particles beinti; described as filtration. 
In the next paiver, Mr. 11. A. iSturf'con descril>ed | 
with ^reat clearness his sclf-disehar^^ing centrifuge, i 
and illiistraUHl by examples the character of the j 
w'ork done by the machine, the feature ol which | 
was its continuous running and the int(‘rmittent , 
discharge of the separated solids by means of a ' 
piston hydraulically opeuated. ]n reply to numer- 
ous questions and some criticisms, the inviuitor 
stated that one cylinderful of water Avas required 
for oarli discharge, so that the amount of operating 
water iieided could be determine'd from the pro- 
portion of solids present in the material to be 
treated. Tlu' machine Avas of a ikhv type, it was very 
free from vibration, and an (‘Xi>eriinontal machine 
which hiwl Imm in use sinc<‘ 1914 showed no sign 
of failure through Avear and tear. Tt avus (upable 
of handling any material which did not clog the 
passages and was otherwise suitabh' for treatment. 

Dr. Ormandy’s paper on ” The Filtration of 
Colloids ” creati^d great inb rest, and tlie lantern 
slides and experimental diunonstrations elucidating 
the points raisiH.! were mie h ajipreciated. 'flu* 
author discussed the <‘ff('et electrolytes on col- 
loid suspA'iisions, ami the nioA'einent of colloid 
particles umler the influence of an eksitrie field. 

A suspension of ball clay treated Avith about ()().‘l 
per (HUii. of eanstie swia was [ilaeed in a cylindrical 
vessel of copper, which formed the catliodc, the 
anode Ix'iiig a carhon rod pla( cd in Iho middle, 
fn a vmy short time a thick di'posit of clay par- 
ticles was formed Avhich was obviously compara- 
tiA'ely dry. A continnous machine for laboratory 
use was shoAvn which had a rotating drum from 
AAhich the deposited clay was removed hy an 
ebonite scraper. A useful di.scussion and many 
questions followinl. Could the process ho a[)pli(‘d 
to the separation of oil enndsions, of oxidation 
products after caustic fusions, colloidal hydroxide 
of iron, the clarification and sterilisation of he<‘r, 
the treatment of sewage, cte.P The autlior pointed 
out that the process had only been used conimer- 
cially in this country for the treatment of clay, 
but that in CJermany it is ernployc'd for the di vdig 
of peat, the purification and separation of glues 
and gelatins, tin* separation of paraglobnliii from 
anti-diphtheritic: hlcsul sernm, etc. Thc^ lirm eon- 
eerned Avith the development of the process in Ger- 
many had spemt during the past tAvmlA'e years 
£25,(K)0 annually in development. Mr. S. H. 
Monzics described the (’onstrmtiou and operation 
of the Sharpies’ “ Snper-eentc it ug(‘,” and gave an 
experimental dc'monstratioii with a laboratorv 
machine driven by c om pressed gas. 

M. P. Kestner presidofl at the second session, 
and was introduced by the Hon. SocTct.ary, Avho 
referrtyl to his great interest in and the help he 
had given to the Chomic;al Engineering (Jroup. 
Mr. W. .7. Gee dew’rihcd Ids Centrifugal Separator 
which differed from other types in point of size’ 
discontinuous working, the method of removal of 
the solids, and tho grading of the material which* 
took place. The operation of the machine aviu 
mad© clear by means of a cinematograph film — a 
most effective method of demonstration. The 


machine shown on the fifm was a veiy largo one, 
separating half a ton of solids at one operation, 
but a smaller size of machine is also made. The 
discussion on this paper was very interesting,, and 
in reply to it Mr. Gc'c pointc'd out that the machine 
had iK^cn very successfully applied to the treat- 
ment of sugar, hut that there Ava.s no nro vision in 
the ordinary machine for Avashing; ho was en- 
gaged on that question at the moment. Acid- 
resisting material could be used for tho construc- 
tion if necessary. He could give few figures at 
pre.sent, but a 3G-in. machine working on dyestuffs 
.scparat<'d 2 ewts. in 12 minute's, as against 12 hours 
re<i Hired in the filter press. Mr. E. A, Alliot gave 
an outline of bis paper on “ Itec'esscd Plate 
and Plate and Frame Filter Presses : Their Con- 
struction and Use.” This was adjudged by many 
the most useful contribution to tho conferenci', 
and from a chomical-cngincering point of view left 
nothing to bo desired. The terms “ chamber ” and 
“ frame ” press, hoAvoA^er, seem to be more con- 
venient than the cumbrous description in tho title 
of the paper. The subject was treated from every 
point of vioAv, and efficiency Avas measured by the 
proper commercial standards. A mathematical 
discussion of the subjc'ct Ic'd t^ the determination 
of the inosi efficient size of press for a given job. 
The washing of the cakes was well considered, and 
the methods of charging and discharging fully dis- 
cussrsl. Two excellent nuxlels of the Kelly Filter an<l 
the notary Vac uum Filter Avon? exhibited by Mr. 

i thmi|)l)(‘Il (U.S.A.), Avho gave a very good .account 
of fdtors of the “ leaf ” type, i.e., those in which 
the dcpo.sit is formed on the ouisiue of a filter-bag 
whfih is imnu'rsc'd in iho liquor to be filtered. 
Some important information as to the speeial value 
of this type of press Avas given, .Mr. B. Bramwoll 
discussed tho design of mechaiiical filters for the 
purification of wati'r supplies, hut devoted most 
of his remarks to the “ turn-over ” filter. In- this 
machine the elcaii^ing of the filter is brought about 

! by turning oamu* the chamber eontaining the s.and 

I filter bed. 

I 

I • 

I T/ie (Jokfi-Oven Conft^rowc, 

In the Chemic'al lA'cture Theatre' of Armstrong 
Colleger, on July Id, five papers wi're read, all bear- 
ing oil various iLspects of coke-oven practice. 

.Mr. W. A. Ward produced a treatise, rather 
than a jiafier, on “ Modc'ru By-prod in t Coke-Oven 

I Construction”; and it is to bo fearc'd that its 
great Icngtli and tlie mass of detail it contaiiu'd 
made it dillieult for liis auditors to carry UAvay 
much of tho really valuable matter which he laid 
before the uKX'ting. In th(i general portion of the 
papc'r he points out the need for choosing the site 
of ovens with due regard not only to its mechanical 
capabilities, but also to the general traffic of the 
works iiud to tho possihilitic's of future extension. 
From his language, lie seems to favour tho national 
pooling of coking coals, and their treatment at 
“ supor-works,” so as to achieve regularity of load 
and uniformity of troatmc'nt, and thus raise effi- 
ciency ; hilt the cost of transport, the fact that 
llioiigh iliffercnt installations Avork different coals 
yet any one installation has as a rule a A'ory regular 
quality to <ical Avitli, and the further fact that dif- 
ferent qualities of coke arc really required, appear 
to have modified this opinion, for hp points out 
later tliat no one type of oven can he treated as a 
standard, but that the type of coal to he carbonised 
must govern the eonstnietion of the oven; and he 
quotes as a merit of some of the (luenchiug and 
loading devic es which he dc.scrilKis, that they enable 
“ selecU'd coke,” even from parts of the discharge 
of the .same battery, to be segregated. He rightly 
combats tho idi'a that either type of oven, “ re- 
generative ” or “waste heat,” is inherently or 
essentially more efficient than tho other : the truth 
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being that each has its own avenues of waste, dif- 
ferent from those of the other. He remarks, from 
the engineering point of view, on the structural 
design of ovens, and the relative advantages of 
bricki and blocKs, arches and beams, and deals 
with tlio questions of expansion and contraction, 
the stiffening of the structure by tie-rods etc. ; 
and he discusses the relative advantages of clay 
mid silica as refractories. The need for proper ad- 
mixture of gas and air at tho burners^ and the 
high efficiency of the oven at tho beginning of the 
process, when tho temperature difference between 
flue and oven is very great, are also noticed. At 
the end of the paper several mechanical devices for 
both quenching and loading the coke are described, 
all making both for rapidity and economy. Tliere 
is still room, however, for an invention which shall 
render available tho sensible heat of tho incan- 
-descent coke — some 8 per cent, of the total amount 
usixl in coking the coal. Perliaps the most inter- 
esting part of Mr. Ward’s paper, especially to 
those engaged in tho industry, was his de.si ription 
■of many designs of coke ovens and accessories: 
though this was just tho part of it which was 
least suitc'd for the transient oral method of com- 
munication, esiiecially as his slides and diagrams, 
excellent in detail, were not on broad enough lines 
to bo visible at a distance. There was reidly malt<‘r 
enough here for a treatise on the subject — too muc h 
for a papt'r iu a journal— aud such a treatise 
would probably be welcomed by many of those 
wliose daily work deals with coke-making. 

Mr. W. J. H(es’ paper dealt with the corrosion 
•of c«)ke-oven walls by alkali salts, especially 
<blorides, which are contained in considerivhh* 
quantities (over O'o , of chloride' and 0’2 of sul- 
phate) ill certain Midland coals. Even when the 
coal is waslicd about 50 lb. of .sodium chloride and 
20 lb. of sulpliale' go into t)ic ovens with each ton 
ot co*il. I’lu'se do not glaze the lining of the ovt'ii, 
hecaii.se^ the lemperaturi^-gradic'u^ is upwards from 
within outward to the flues; aud the vapours 
permeate the lirieks, softcji tlieni liy chemical 
action, and thus hclf) their di.sinte'grat ion by the 
movcnu'iits of the cuke. T)u' autlior points out 
that silica is less adectixl in ihi.s way than fireclay; 
so that, a]»ait from their advantage over clay 
bricks in conductivity for lioat, .silici' tuicks would 
gri’atly rtHluci* tho wear and tear which now, with 
firoday hru ks, goes on from this t^iuse. Tin* largo 
expansii. of silica bri(ks has been a bar to their 
ns<' in o .' i f onstniction ; hut bricks ar<- now ob- 
tainahh' in whidi the permaiu'ut part of this <‘x- 
pansioM has hc'i'ii effc'ctc'd during manufacture, and 
which shouhl In'liave satisfactorily under coke- 
ov<'u ( onditions. 

The paper of Messrs, llewsnn anej Fowles deals 
with hotli (oke-oven gas and blast-furnace gas. 
They advocate the building of coke ovens at tho 
steel works, and state that the coal needed to pro- 
duec coke for tin' blast furnaces would at the .same 
time yield enough gas to work the sti'el furnaee.s and 
the lieatiiig furnac*es, for which (('specially for steel 
Tiiniaces) it fiosst'sses many advantages over pro- 
ducer gas. The blast-f iirnaee gas has usually, 
wlierc it has lieen utili.scd at all, hceii burnt under 
hoih'rs; and so treaU'd, it has not been enough 
for the requireincnt.s (blowing engines, etc.) of tlie 
blast furnaces and auxiliaries. It ha.s not been 
possible to use this gas in gas engines, Ixn-aiise of 
the dust coiifaiiK'd in i^; but if tlie gas be cleaned 
by one of the modern processf's it Ix'eomes suitable 
for gns^ngine use, and the higli offieieiiey of tlie 
gas-engine as compari'd with the boiler and steam- 
eiigiiK', allows of considerable economy in its use. 
The authors have used the Hall>erg-Beth process 
For cleaning the gas; and they find that instead 
[)i the gas needing to be supplemented by coal for 
the purposes of the blast-furnace plant, as is soine- 
tiMK's the case, oiie-half of it is enough for those 


purpqpes, and that the other half, used in* gas- 
engines to generate power electrically, oroduces 
more than enough to drive all tho sUh?! works’ 
machinery. A very large saving has thus been 
effected, and iiicrea.sed, incidentally, by the potash 
j value of the rocoverc'd dust. 

I Mr. Harold Wright advocate* the us(» of the hy- 
i product coke oven as a source of town gas supply ; 

; not only in cases whore, as at Middlesbrough, the 
I oven.s are pre-existent, but also where they would 
, need to be erected for the purpose, in establishing 
I or ('xtonding a gas works. He bases his advoc acy 
I on the high efficiency of tho regenerative oven, as 
I compared with g^ works’ planTor with producers, 

! and ho deprecatt's the steaming of retorts and tho 
j production of water-gas as inefficient and hence un- 
! economical. But he recognises that the commer- 
; cial .success of such a plan is altogether dejidident 
on the presence of a market for metallurgical coke, 
tho sale of which at one and a-half times tho pric» 
of coal, per heat unit available, makes the gas in 
his pattern eo.sts shoot cost nothing at all, so that 
j tho sale of it at a figure represenU'd by 105 covers 
all tho costs of di.stribiition, whilst ordinary coal 
1 gas must l>e sold, under similar conditions, at 162. 

J Dr. K. W. Smith, in reviewing tho position of 
I tlie coke-oven industry with special reference to 
j the by-products rather than the coke, also advo- 
cates th(' use of the surplus gas as a town supply ; 

I but whilst Mr. Wright gives 55;^, of tho total make 
as surplus. Dr. Smith puts it at 40 { ; and wliilst 
Mr. Wright regards the use of pro<lucer-gas as 
wa.stefiil and inefficient, Dr. Smith would heat his 
ovens by means of produei'r-gas, so as to have the 
whole of tho coke-oven gas for use as town’s gas. 
Ill dealing with ammonium sulphat/C, he points 
' out that tla^ pn'sent high price is dm? to the cost 
of acid, and that whilst gas works extract from 
their gas more sulphur tlian would innki* the acid* 
they use in their sulphate houses, sulphur is not 
r('eover('d from coke-oven gas at all. Benzol, on 
j Ihe other hand, is taken out at praciieally all coke 
j works; hut the methcKls of extraction are crude, 

I and there is much room for improvement in them. 

He al.so di'alt with cyanogen, naphthalene. 

I amnioniuni chloride, and alcohol, and comrnentea 
I on ihe promising work that had bec'ii and was 
; Ix'iiig done on tlu^ production of these substances 
j from coke-ovi'ii gas. Besides the improvements 
that luay b(' expected in methods themselves from 
; .scientifii; research, the most firofitahle industrial 
, ap[»li(‘atioii of them, and the attainment of the Ix'st 
commercial return, would be promoted by co- 
operation among coke-oven installations; and Dr. 
Smith also thinks that study both by those en- 
gag('d in the cokiMiven industry and in the gas 
j industry ot each other’s methods of iiork might bo 
I productive of considi'rable progress in both imlus- 
i tries. 

Cdtaljfsis, 

I On the Wedne.sday morning. Dr. K. F. Armstrong 
: gave ail account of .some nn'i'iit work which he had 
j done in eollahoration with Dr. 4’. P. Hihiitch on 
: “ Oatalytie Chemical Actions and tlie Law of Mass 
j vVctioii.” 

j The earlier studies of tlu^ rati' of i lu'iuical change 
j effected by enzymes Uxl to the coiii lusion that these 
I actioii.s* u ere uniniolecular, i.r., in suceessiio e(|ual 
j intervals of time the amount of cliange was ilu' same 
I Iraetion ol the amount of material undergoing 
! changi' present at that time; later the work of 
j Diielaux and of Adrian and Hornei' Broivn in- 
1 dicated that the amount of change' was to some 
(-'xtciit coii.stant and independent of tlie amount of 
hydroiyte pre.seiit. In other words, if the amount 
•of chemical action was plotted against time, the re- 
sulting graph tended to lio a straigJit lino instead 
of a logarithmic curve. Next, the work of H. E. 
and E. F. Armstrong on enzyme action showed that 
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in thfi absence of conflicting factors the actio^^ was 
“linear,” the “logarithmic” changes being due 
to decrease in activity of the*cnzyino. This was 
illustrated by the decomposition of urea by urease, 
an enzyme whose activity is restricted by ammonia- 
the curves for the decomposition of urea alone aiul 
in presence of ammonium carbonate or ammonia 
were definitely logarithmic, whereas in presence of 
excess of carbonic acid the curve was linear. 

In 1012 — 1914 preliminary work on the rate of 
hydrogenation of linseed, whale, cottonseed, and 
olive oils in presence of nickel indicatcKl that well- 
marked linear phases were present; more recently 
an opportunity wift taken to exfmine the hydro- 
genation of pure compounds, such as ethyl cin- 
namato and anethol, when it was found that tlic 
resulting curves were linear for HO per cent, or 
more of the total action. 

Just as the linear nature of the en/.yim* curves 
showed that the acting mass was conslant in 
amount (the measured change being probably the 
decomposition of a compound formed betw<'en the 
enzyme and liydrolytc;), so the hydrogenating action 
was explained by the hypothesis that a very small 
quantity of an unstable compound of nickel with the 
unsaturated organic compound was formed, tliat 
this complex further l)ocame assoeiaksl with 
hydrogen, and that the action actually nuaisured 
was the resolution of this complex into saturak'd 
compound and nieki'l. 

Owing to the ease with which ni( kel of definite 
activity can be prepare<l and employed in known 
quantity, the effects induced by varying conditions 
can be studied much more readily than in the case 
of enzymes. Thus, when a plnmolic (ompound, 
such as isoeugcriol, was hydrogenakd in place of 
anethol, the curvi'S were found to be exactly 
logarithmic, the a< idic pl.t nol tending to spoil the 
♦activity of the nick<>l am' the measured action 
being, not the rak^ of hydrogenation, hnt the rate 
of los.s of activity of the catalyst. Similarly, if the 

rocess is carried on in a closc'd app.iratus with 

ydrogen containing an inert impurity such as 
nitrogen, which accumulates as the hydrogen is 
absorbed, the curve is logarithmic, and good “ uni- 
molocular ” (constants ar(‘ ohtaiiual if tlu' theoretical 
tolal absorption is taken, not as the amount of 
hydrogen required in .satiirat<‘ the organic eom- 
pound, but as the amount of hydrogen required to 
bc^ absorbed before the closed space is completely 
filled with ga.seoiis inij)urity. 

It w-as also shown that the isomeric fihnc acids 
actually found in the Iiydrogenation products of 
olein were exactly those which would be expected to 
re.sult from dc'composition of complexo'^ of nickel 
with olein and stearin (claidic and an i^o-()lcic acid 
with the ethylenic linkage displaced along the 
carbon chain). 

Another type of action hrielly referred t(, was 
the “ water gas .H|iiatio’i “ : CO + llT) C().-f H^, 
an action which proc«s'ds in presence of iron oxide, 
slowly at 250'^ (J. ;r.d with incta'asing veha ity up to 
450 — 500°, and is explained by tin* alt<*rnat(' re- 
duction and oxidation of iron oxide by carbon 
monoxide and st/oam res})e( lively. If copper is sub- 
stituted for iron oxide as r-atalyst, howev<*r, the 
action is more rapid than in the latter case from 
2(M) — 300°, but Itills off sonmwliat al»()ve this tem- 
perature; this coincides with the tem^Terature 
range over hich copper was shown by Sabatier to 
decompose formic acid. The action is thus de- 
pendent on the chemical changes induced by the 
specitio catalyst used. 

It was pointed out in conclusion thiit a physical 
and a chemical factor aro hotli necessary for cata- 
lysis- the physiiad factor is that of a surface at 
which gases and liquids are conc-entratod in what* 
has been shown by the researches of Lord Rayleigh, 
W. B. Hardy, and Langmuir to lx> a single layer 
of molecules. In addition, for any given chemical 


I action, the appropriate •specific chemical catalyst 
must also be present; for example, nickel (copper, 

• palladium, platinum) in cases of hydrogenation, 

I alumina (thoria, etc.) for dehydration of alcohols, 

I and a specific kind of enzyme for hydrolyses of 
I various typos (sugars, glueosides, urea). 

! Metallurgical Papers. 

In a paper entitled “Some Properties of 00:49 
Bnuss,” Prof. C. H. Dosch described experiments 
j he had undertaken to determine tlie reason why 
brass rods approximating to this composition had 
I biH!!! found to give widely dilfering results in turn- 
j ifig and drilling operations on automatic lathes. 

! He has found that the addition of metals other than 
I zinc and copper changes the relative proportions 
I of the alpha and beta constituents ; that the Brinell 
I hardness of brasses increases fairly regularly with 
I the “ apparent “ zinc, i.e., with the added metals 
; ealeulakd to the equivalent quantities of zinc; and 
that the machining hardness hears no relation to 
the Rrinell liardness. A drilling te.st is described 
for determining machining hardness, and ma- 
(Jiining times have Ix^eii correlak^d with composi- 
tion. Brass of good machining quality should con- 
tain as nearly as possible 60 per cent, of copper and 
1-5 per ccMt. of lead, with tlio smallest possible- 
quantities of other metals. The structure should 
he fibrous, the alpha crystals forming parallel 
thn'ads. Kxtrusion is preferably carried out at a 
nuMleraiely low temiK-'raiurc in powerful pres.ses. 

Mr. I). \V. Jones diseu.ssod the composition of 
lead for use in the construction of chemical plant, 
and his experimental results should prove useful to- 
matiufaeturcrs of sulfihuric acid. AVHiercas ordinary 
lead, refine<l by the Parkes process, rarely with- 
: stands the action of concentrated sulphuric acid up- 
; to 2.H0° 0., lead intended for use in chemical plant 
.should remain resistant up to 300° C. The addition 
of copper to Parkcss lead, in r(*rtain definite (junnii- 
ties, has a markecj elfect in raising the temperature' 

: at which corrosion occurs, but no advantage accrues^ 
from adding it to a jmre lead, i.e., Parkes lead re- 
refinqd. Tin* presence of sodium also acts bene- 
ficially, hut that of antimony, zinc, tin, and bismuth 
is harmful. Antimony, even if present in quuntitie.s 
which a commercial metal may contain, will render 
the lead usi'less for elieiriical operations. Althougli 
eoppi'r will inhilgt the injurious effects of antimony 
ami bismuth, pure load is to Ix' preferred. 

The last paper, “ Recent Developments of the 
Klectric Purnace in Croat Britain,” by Mr. D. F. 

, ('amphcll, brought out very clearly the effect of the- 
I war on the development of eleetric-fiirna<e work in 
! connexion with the reduction of ores of chromium, 

; tungsten, and molybdennm, and with the nianu- 
' faetiire of sksds, caustic soda, chlorine, pliospliorus, 

■ and fu.scd silica ware. Fxcluding the energy used 
' for aluminium pnxhiction, the electric-furnace 
(-apacity had increased from under 6000 to over 
150.000 h.p. during the porioil of the war. The 
reasons for this great di'velopment and the tech- 
; nical advances achieved were reviewed, and grounds 
: given for Ixlief in the future expansion of the 
' clcctro-metallurgical industry in this country. 

The programme of the concluding day was of a 
purely non-techiiical character. In the day-time, 
thoughts were successfully diverted from chemistry, 
industry, and even chemical industry, by the 
glories of Hexham Abbey and the attractions of 
the Roman remains near Chollerford. In the even- 
ing, memhors and visitors passed some pleasant 
, hours at a reception given by the Chemical Industry 
Club — a vigorous institution whiidi can boast of a 
goiKl collection of up-to-date literature presented by 
local eheinists and chemical ninnufaeturers. 
i The Nowcnstle Meeting of 1920 will long be re- 
j membered as one of the most enjoyable and best 
I organised in the history of the Society. 
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THE INTERNATIONAL CHEMICAL 
CONFERENCE. 


Owing to tho kindness of M. Jean 
general stn^retary of the International 
Union, wo are enabled to give the following 
.account of the proceoilings of the conference held ' 
in Koine on .Iiine 21-25, under the presidency of i 
Prof. C. Moureu. j 

At the meeting of the Council, attended by re- ! 
presentatives of the five nations which founded tho j 
Union (Belgium, France, Italy, United Kingdom, 1 
United States), tho following countries were by j 
unanimous vote admitted to membership; — | 
Canada, Denmark, Spain, Grcc'ce, tho Netherlands, i 
Ozecho-Slovakia, and Poland. ! 

Tho delegates present at tho Conference (General j 
Assembly) wore as follows: — Belgium: Prof. F. i 
Swarts, of tho University of Ghent; Dr. R. Lucion, 
director of tho laboratories of the Societd Solvay. ! 
(Jzecho-Slovokia : Prof. E. Votocek, of tho Poly- 
ti'chnic, Prague, and president of tho Bohemian 
Chemical Society. Denmark : Prof. E. Biilmann, 
University of Copenhagen- M. Warming, chief 
engineer to the A/S Dansk Svovlsyre og Suner- 
phosfabrik. France: Prof. G. Bertrand, president 
of the Societd C-himiquo do France; Prof. F. I 
Bordas, director of the laboratories of the Ministry I 
of Finance; M. J. Gerard, general secretary of the ! 
Federation Nationalo des Associations do Chimio j 
do France; M. Paul Kestner, president of tho I 
Societd do Chimio Industriolle ; Prof. L. Lindet, j 
president of the Association des Chiniistes do i 
Sucrcrie et d(i Distillorie ; M. C. Lormand, chetnist | 
in the Ministry of .Agriculture; Prof. C. Matignon, i 
vice-president of tho Societd do Chimio Indus- I 
trielle; IM. C. Marie, general secretary of tho i 
S(K'idtd de Chimie Physique; Prof. C. Moureu, pre- ! 
sidctit of the Fedcu-ation Nationalo des Associations j 
do Ch'imii'; M. Nicolarxlot, of, tho Kcoie Poly- i 
technique, (rreece: Prof. Zengholis, University of ' 
Athens, ftahi: Prof. G. Bruni, of the Polytechnic, 
Milan; Prof. G. Ciarnician, president of tho 
Associa/.iono ftaliana di Chimica Goncralo od Ap- 
plicata; Prof. F. Garelli, of tho Turin Polyt<x:hnic; 
Prof. K. iSasini, University of Pisa: Sig. Panxli- | 
Delfino, vice-president of the Associaziono Italiana i 
di Chimica Generale cd Applicatu; Prof. G. Oddo, ' 
Univero'ty of Palermo; Prof. E. Pateriib, Univer- i 
sity of Pome and vice-president of tho Consiglio ' 
Nazionad di Chimica; Prof. Plancher, University of j 
Parma; Sig. F. Quartieri, of the Societa Italiana I 
Prodotti Esplodonti ; Prof. A. Peratoner, Univer- i 
sity of Rome. Netherlands : Prof. R. H. Kruyt, i 
of the University of Utrecht, president of the i 
Nederlandscho C[iiemis<he Verceniging. Poland: ' 
Prof. Kowalski, of the Polytechnic at V.arsovia, j 
and Minister for Poland to the Vatican. United j 
Kingdom: Sir William Pope, president of the | 
Federal Council for Pure and Applieil Chemistry; I 
Mr. Hay, technical delegate on the Rei)arations | 
Commission. United States: Dr. C. L. Parsons, 
general secretary of the American Chemical ' 
4Society. 

The si'ssions were held in the rooms of the ! 
Accademia dei Lineei, in the Corsini Palace, and i 
♦each one was presided over by a different foreign j 
delegate. The scheme of organisation of tho Inter- I 
national Union of Pure and Applied Chemistry de- I 
cided upon ny the C/O Terence is as follows: — 

To qualify for meml>er8h)p in tho International j 
Union, a country must first co-ordinate its various I 
chemical societies by founding either a national 
council composed of tho representatives of such 
societies or a federation. The initiative in this 
nay be taken either by a chemical society, by a i 
lational academy, by a national research council 
)r some other similar national institution, or by 
;he Government. 
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In accordance with the rules (c/. J., 1919, 3,6,3 r), 
the Wnion is administered by a Council consisting 
of delegates of cac'ln of tho countries adhering to 
the Union, and tho executive power of the Council 
is vested in a Bureauf The General Assembly is 
the supremo authority. It consitlers reports of tho 
(kiuncil, including those on the financial situation 
and general position of the l^iion, passes tho ac- 
counts for the previous financial year, and votes 
the budget for tiie ensuing year. 

Permanent relations helwi'cn the chemical 
organisations of the asscK iaUnl countries aro assured 
by the eatablishnient of a special organisation which 
is under the* conlaol of the Counj-il of the (Inion and 
tho direction of an executive committeo; it carries 
out tile programme drawn up by the Council and 
defined by tlie Bureau. This permanent office is 
known as tho International Organisation for 
Chemi.stry {Oifi.ee Internationale de la t'kimie ) ; it is 
situated at tho headquarters of the Union and is 
the connecting link between the various organisa- 
tions combined within th(‘ Union. 

The Council of the Union has [lower to investigate 
particular questions or to undertake specific work 
or admiiiist(‘r international bcnlies in course of de- 
velopment. 

Finally, there is a Consultative Committee, 
dividtsl into sections corresponding to the different 
s<-i(‘ntific and industrial branches, which secures 
the adc(|iiate representation of all departments of 
pure and applied chemistry and reports upon ques- 
tion of detail. The associated (smntries aro repre- 
sented in each sfxdion by delegates nominatcxl for 
three years by the official national body attached to 
the Union. The delegates of any one nation are to 
constitute! a National Committ(>c, the function of 
which is to study for that nation the deyelopment of 
knowledge in science, industry, and commerce from 
tho standpoint of chemistry. 

A meeting of the Council of tho permanent Com* 
missions attached to the Consultative Committeo 
and to the General AsfHimbly is to be Indd annually 
under the name of the International Chemical Con- 
ference. 

As the result of a motion by Prof. Lindet, it was 
drs ided that the Ink'rnational Chemical Conference 
should heconu' every fourth year the International 
Congress of Pure and .Applied Chemistry, at which 
the ek-ctions to tho Council, the permanent com- 
missions and the consultative committee will take 
place. The conference may be divided into sections, 
corresponding to those of the consultative com- 
mittee, for the consideration and discussion of re- 
ports and communications. 

English, French, and Italian aro the accepted 
languages of the conference, but communications 
may be made in another language if a translation 
or summary in tho accepted languages bo provided. 
In order to avoid errors of interpretation, recxim- 
mendations, resolutions and official decisions, if not 
already in Fremh, must be translated into that 
language. 

At the beginning of each Conference the Bureau 
of tho Union will present minutes of the resolutions 
adopter! by the preceding Conference with a state- 
ment of the results which have accrued. 

Tho Council of the Union majq within tho limits 
of the funds voted each year by tho General 
A.ssembly, encourage research by awarding prizes 
and medals to tho authors of important work. 

In connexion with a report furnished by M, 
Nicolardot on the unification of chemical analyses, 
the Conference expressed tho wish that tho inter- 
national agreement signed at Paris on C)ctolx>r 16, 
1912, should be ratified and brought into effect as 
soon ns possible. This agreement relates to the 
adoption of a standard method for stating tho 
results of chemical analyses of food stuffs, and for 
the establishment at Paris of a permanent Inter- 
national Bureau of Analytical Chemistry dealing 
with these matters. 
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Following a report by M. Crismer on the creation 
of an international bureau of chemical standards, 
the Conference directed the Council to organise a 
chemical standards bureau comprising three sec- 
tions, viz., chemical standifrds, pure cnemicals for 
research, and commercial products. 

The Bureau of the Union will serve as a connect- 
ing link between scilmtific men, manufacturers and 
traders on the one hand, ahd the sections of the 
consultative committee on the other, in order to 
promote inter-communication ami to induce the 
scientists, manufacturers, and traders to ensure 
that inquiri(‘H are addressed to the appropriate 
sectioiiH. The United States, with it-s six'cial 
organisation, will constitute a hrTuieh attachwl to 
the Union in the same way as the sections. The 
different sections will have the duty of carrying out 
the conditions laid down hy persons who give loans 
or donations. Three sections will be* set up, the 
first for Belgium, the .second for the United King- 
dom, and the third for France. 

On the proposal of Prof. Kowalsky and a report 
by l*rof. Matignon, a si)ecial sub-coniniittee asked 
for the appointnu'nt of a commi.ssion to investigate 
the subject of tlu'rnuM'liemieal <lata ami standards. 
A provisional committee was set up for this 
purpose. 

A report by M. Ti im heri on tlx* legal value of 
‘‘ eealed env4*iopos ” in ap[)lieatious for patents led 
to the decision that the Tnteriiational Union of 
Pure and Applied ('luMnistry should set up a body 
of persons with U'clinic'al and legal qualifications 
for the consideration of iirohlcms relating to 
patents. Tile first ((U(\stion to Ik* considcrcil is the 
iogal value of “ sealed ('iivcloiies ” and the creation 
of international pak*nts. Italy will prepare a 
.scheme of organisation. 

Consideration of a report hy Prof. W. J). Ban- 
croft (chairman of the Division of C’lu'mistrv and 
t'hcmical T(X‘hnol()gy, U.S..\.) on tlie Inti'rnational 
('Omniission for Atomic Weights, led to the con- 
stitution of a commission for tliis purpo.se, and the 
request that i\l<'ssrs. 'I’liorpe, Clarke, and Urbain, 
members of tlu* former commi.s.sion, should eontiniu* 
tlieir work for anoth(*r year. 

On a motion by Prof. Oddo, it was decided to 
insert the following propiKsals on the agenda for 
the next International Oonfert'iice : — (1) The tahl<‘ 
of atomic weights sliould bo revisc'd <*v('ry ten years, 
so as to allow the coniinission nn<l res<*ar(h workers 
sufficient time to check the avail.ible data. (2) That 
Dalton’s proposition, accepted l»> Avogadro and 
Cannizzaro, to take tlie atomic weight of hydrogen 
as unity, should be reverU'd to. 

On the propo.sal of !\1. Marie, tlie Conferv'ncc* 
decided that the International Committee for 
Tables of Constants should Im* attached to the 
Union. 

With regard to physico-chemic.il symbols, oi. the 
request of the Chemual !so<iety oi' London, the 
Oonferenco will ask the various <-}iemical associa- 
tions and chemical journals of the countries at- 
tached to the Union to republish the list <Ira\vii up 
by the late Iiitt^rnationa! AsstK-iation of Cliemical 
Societies at Brussels on Septcmljer 2d, IPld, .at its 
last meeting. 

W'ith the object of drawing the attention of the 
respective Coveruments to tlu* importance ot the 
work of the Union, the following laxaunmenflation 
was adopted at the request of tlu* Danish dele- 
gates : — 

The Conference of the International (.’homical 
Union desires that all the delegates of tlu* asso- 
ciated nations shall endeavour to obCain recognition 
of the public utility of the work of the Union.” 

The Bureau will forw'ard to the Italian Govern- 
ment the complete report of the Conference, with 
the reouest that this report shall be (rommunicated 
officially to all the other Governments. 


I In its final session the Conference decided to hold 
I the next meeting at Warsaw in 1921. 

During their visit the delegates were entertained 
at reccption.s, including one by the Syndic of Rome, 
dinners and other social functions ; visits were paid 
to the various museums, to Pompeii, to the works 
of the Bombrini Pnrodi-Delfino, at Hcgni, the 
i Elettro-Chimica Pomilio at Naples, and the Society 
; Italiana Prodotti Esplodenti at Cangio. The suc- 
' ccssful organisation of the Conference w^as due to 
; the untiring efforts ^)f Profc8.sqrs Marotta and 
: Paterno, and the work accomplished may be re- 
garded as of outstanding importance, inasmuch as 
; it laid the foundations of a ix^rmanent organisation 
1 whose influence will extend to every country. 

I 

I 


I 


HELIUM.* 

j 


1 


No element has had a more l omantic liistory than 
helium, and few are of greater interest to men of 
science at the i>resent lime. Its extreme lightness, 
its ab.Miliite inertness, its close ajiproximation 
to an ideah or perfi'ct gas, and its intimate con- 
n(*xion with the phenomena of radioactivity are 
among its most interesting properties, whilst its 
use for inflating airships and its possilile applica- 
tion to a variety of other utilitarian purpose.s 
appeal cspoi-ially to the student of chemical 
technology. 

The gas<'s from some springs in France have been 
sho^n to contain as muen as o of helium; natural 
gases in the Western States of America contain 
from 1 to 2 ; , hut w'ithin the British Empire no 
natural gases hav(* been found to contain as miU’li 
as ()■<'> ''. When during the late war it hwamo 
apparent that the use of helium would have* iin- 
jiortaut advaniag(»t over that of hydrogen for filling 
airships, the Board of luvmition and lU'search af 
the British Admiralty, acting on proposals ad- 
vanced by Sir R. Thrclfall, asked Prof. McLennan 
lo undertake a survey of the sources of heliiiiu 
within the Empire, and to rlevi.se ways and means 
of i.solating it in (iiinntity and in a relatively pure 
state. Natural gases from Ontario and Alberta, 
Canada, wore loiyul to be*, richest in helium (()‘3I 
and ()’33 respcx'l ively), and it was estimated that 
those sources eould supply from 10 to 12 million 
<l). ft. of helium [lor annum. (Liscs from New 
Brimswiek were found to contain 0 004%, and the 
richest natural gases in New Zealand not more 
than 0077%. A natural gas from Pisa, Italy, con- 
tained no helium ; the gas at Heathfiold, Sussex, 
9'21%, ; that from the King’s Spring, Bath, 0'10% ; 
and the natural gases at Pitt Meadows, Fraser 
River Valley, and Pender Island, on the Gulf of 
Gixirgia, British Columbia, were a.s<'(*rtained to 
poss(*s.s a nitrogen content of over 09 . 

In 1917 a small (‘xjierimental station was set up 
at Hamilton, Ontario, where it was found that tho 
helium pre.seiit in tlie crude natural gas, to the 
('xtent of 0’33% , could Ix) sati.sfactorily isolated on 
a commer<“ial scab*; and a second station was estab- 
lished to operate on the natural gas at (hilgary, 
Allierta. Three methods of isolating the helium 
content WTro investigate*d, viz., (a) by utilising the 
cold obtainable from the natural gas itself for 
liquefying all the contained gasc's except the 
helium; (h) by using external refrigeration only, 
by means of ammonia, liquid air, etc. ; and (c) by 
combining methcKls (u) and (h). Although method 
(r) had been successfully used in the Texas field 
by the United States authorities, it was not 
adopted, as it did not appear to be economical. 


• Abutracted from a lecture delivered before the Chcmlcai 
Boolcty by Prof. J. C. McLennan, on June 17. 1920. 
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Method (a) was selected, and by suitably modifying 
the Claude oxygen-producing column it was found 
that helium of 87 — 90% purity could bo regularly 
and continuously produced. Ultimately an 
auxiliary apparatus was added whereby the purity 
of tne gas was raised to 99 % or higher. From the 
experience thus obtained, it was possible to draw 
up spc-cifications for a commercial plant to deal 
with about 56 , >')()() ch. ft. of gas per hour at normal j 
temperature and pressuj'e.t Six of those machines 
would deal with 9^ million eb, ft. of gas daily — the 
average supply of natural gas at Calgary. The 
cost of a commercial plant for treating the whole 
supply from the Alberta field would probably be 
less than £1.50,000, assuming an efficiency of 80'/ 
(/.r., a recovery of 80% of the helium content of 
the natural gas), and allowing for salaries, running 
costs, amortisation, etc., helium could 1 h‘ produced 
in All>erta at b'ss than £10 per 1000 cb. ft., ex- 
cluding the cost of cylinders and transport. From 
data so far ascertained, it is probable that th(‘ 
potential yearly supply of helium from all source's 
within the Fmpire would not suffice to k^p more 
than a very fc'w of the larger airships in commis- i 
sion, evc'n if diluted with 15% of liydrogcn ; it | 
might bo us(h1 to fill firejuoof compartments | 
adjacent to the engines if it were' decidecl to instal : 
these' wiiliin the envelope's of larger ai/shijis. 1 

In the course of this work a number of collateral j 
Iiroblems was iuvc'stigated. ft was found, c.</., | 
that for aeronautioal purpose's hydrogen could la* : 
mixed with I.')— 20';'' of helium without the mixture | 
be'coining iiitlammahle or c'xplosive in air. The' j 
permeability of rubbeued balloon fabrics for helium | 
was shown to be' about ()'7I of its value, for hydrogen. { 
For skin-lined fabrics, the' permeability to hydreigen j 
and lielium was about the same, 'fbiii soap films | 
were found to Ik' about one bundre'd limes more ! 
permeable to hydrogen and beliuin than rubbered 
lialloon fabrics, but iintroateHl coUen fabrics when 
wc'lU'd witii distillori water were liut feebly per- 
iiieanle to tlie'se gases. It was found that rapiil 
c'stimations of tlu' amount of befium in a gas mix- { 
lure could be made with a jiivotcd silic'a balance, ; 
a Sliakspf'ar b.i tliaroineter, or a .Jamin interfero- ! 
meter. 'J'lie latent lieals of methane and ethane 
were dete'rmined, and also the' eeunposition of the 
vapour and li<|uid plias(s of the .syste'iii methane'- 
nitrogen. Tt was ase'e'i tairu'd that liciiuiii contain- 
ing as much as 20";^, of air, oxygen, or nitrogen can 
bo highly purified in large eiuafttities by simply j 
passing: it at slightly above atmospberie' pressure* j 
through .! few tubes of coeonut ehareoal kept at j 
the ti*iii]ji rature of lieiuid air. In the sjie'ctroscopy 1 
of the ultraviolet, helium was found to be cxcep- , 
tioiinlly use'ful. j 

Among the suggested possible applications of j 
helium are' its use in industry as a filling for ther- j 
mionie .nniplifying valves of the ibnisaiion tyi>e ; j 
for filling tungsten incaiulese^ent filament lamps, | 
eHpe.'cially for .signalling pnrpe:se*s where rai)irl 
dimming is an c'ssential ; and for produe-ing gas arc- 
lamps in which tungsten terminals are used, as in 
the “ Pointolite ” type. How'ovor, both or these 
varieties of lamps possess the dcfc'ct of soon ben'orn- 
ing dull owing to the' ease with which incandescent 
tungsten volatilises in helium and deposits on the 
surface of the enclosing gla.ss bulbs. As regards 
illumination, helium arc lamps possess an advantage 
over mercury arc lamps in that the radiation 
omitted has strong intensities in the red and yellow 
portion of tiio spe-tdrum. Nutting has shown that 
Ceissler tubes filled wnii helium are eminently suit- 
cable, under certain conditions, for light standards 
in spectrophotometry, but the amount of the gas 
which could be list'd in this way is very small. It 
has recently been proposed to use helium in place 
of oil for surrounding the switches and circuit- 
breakers of high-tension electric transmission lines. ‘ 

t A full account of the apparatus employed, with diaicr&nis, is 
liven in the * Journal of the Chemical Society,” July, 1920. 



If the gas should prove suitable for this purpose 
largt^ quantities could bo utilised, but it bus ^it to 
bo demonstrated th^it in this field helium possesses 
any advantage over the oils now' used. It lias been 
suggested by Klihu Thomson and others that if 
divers were suiqilied with a niixture of oxygi-n and 
In'lium, tho raU^ of exiiulsion of (aihon dioxide 
from the lungs might he increased, and the period 
of .siibniergenec as a a con sec nu- nee he con.sideralily 
lengthened. 

To chemists and jibysicists tin- disrovery that 
lielium can bo produced in quantity at a moderate 
cost 0 ]x*ns up a vista of surpassing interest in the 
realm of low tern])('iature resea rcli. It is hut a 
few years (1908) finee Onni's, after prolongoil effort, 
siieceedtHl in liquefying helium, and in so doing 
reached a teniperatiiro within apiiroxiinately 1° or 
2° of ab.soliito zero. Tlie results ohtaineil by him, 
although limited in nuinht'r, are of great import- 
ance, for they show that if liquid helium were 
rendered available in quantity, fundamental in- 
formation of the gri'iiti'st value on such problems 
as those ('onnec ted with I'lei tricnl and thermal con- 
duction, with sf)e<ific and atomic heats, with mag- 
netism and the magnetic properlies of substances, 
w ith phospliori'scence, with tho origin of radiation, 
aiul with atoniie structure, could lx- obtained.. In 
siiectroscopy, suiiplies of lif|uid helium would enable 
us to extend our knowU'dgo of the fine structure 
of spectral litn-s, and thereby enable us to obtain 
elearer ideas regarding tho electronic orbits exist- 
ing in the atoms of tlie simpler ('li'inents. In the 
field of radioai'tivity important information could 
ho obtained by tho use of ternp(*ratur('s hetwocri 
that of li(|uid liydrogen and Uiat of liipiid helium; 
and such problems as tlio viability of spores and 
hacti'ria at such low’ teinpcraturi's could he attacked 
wifh fair prospiH't of success. A point to be re- 
ineinhen'd is tliat tlie supplies of natur.al gas from 
whieli helium lan he extracted are being rapidl}^ 
UH(‘d up, and lienee ('.ireful consideration sliould he 
given to the problem of producing helium in large 
quantities while it is still availahli', and of storing 
it up for future use. 

Tlie nunilx'r of probh-nis which could he attacked 
by the use of liiiuid helium is so great that it 
aiipcara well worth wliile to pro.ss for the establish- 
ment of a cryogenic laboratory within the Fmpire. 
Such a projwU riu'rits national and, perhaps, im- 
perial su|)port. A wi'll-('(|ui])tKHl cryogenic labora- 
tory should include: — (1) A large liquid-air plant, 

(2) a liquid-hydrogen ])lant of moderate capacity, 

(3) a Hinall liquid-helium ])lant, and (1) machine 
tools, measuring instruments and other apparatus. 
'Pile capital cost of such a laboratory would bo 
£30,(M)(), and the running costs would he covered 
by the interest on an endow’nu'iit fund of £125,(KK). 
No lietter method could lie imagined of pernetuat- 
ing tho work of the great pioneers or low- 
temporatnro research — Andrews, Davy, Faraday, 
and Dewar. 


LORD MOULTON AND THE UNITY 
O F THE PROFESSION. 


I'he dinner given last week to Lord Moulton in 
n'cogrwtion of his work as Direetor-Cenoral of Fx- 
plosivc's Supplii'S was u fitting tribute to one who 
has served his country well and who has, in- 
cidentally, made a host of friends among nienilK'rs 
of the ehi'inical profes.sion. Some eighty-txld repre- 
sentative chemists and chemical manufacturers 
took part in the proceedings, in tho course of which 
a silver loving cup was presented on their behalf 
to his lord.ship by Afr. Emile Mond. 

Sir William Po|x;, as chairman, do.scrib(Kl tho 
signal services which Lord Moulton had rendered 
in developing the production of explosives with an 



RBVJtJeW. 


[July 31. IMO. 


;I54r 


energy and efficiency that wore truly remarkable, | 
and upon a scale which this country had never j 

f )roviou.sly dreamed of. The s^rct of his success 
ay ill his ability to co-ordinate the activities of 
a vast number of individiills and of corporations 
who were each iloing their best in a thoroughly ; 
individualistic spirit, but who were getting in each 
other’s way ; and this triumph of organisation had 
been subsequently supplemeilted by the establish- 
ment of the coal-tar colour industry in this country 
and by important inquiries corKluctiHl by the 
Nitrogen Products Comitteo. Sir William Pope 
then directed attention to the necessity of per- 
petuating among cJiemistH the co-operative spirit 
which the war had engenderi'd, aiid indicated the 
means of attaining this most desirable object: — 

“ Whilst strenuous attempts are l>eing made, 
and with very considerable success, to expand and ; 
develop our chemical industries, to secure financial 
aid for the training of men in the methods of ; 
chemical research in our universities and colleges, | 
and to direct a larger proportion of the young and : 
vigorous intelligeneo of our country towards a ; 
career in chemical technology, one (\ssential hraneh : 
of chemical activity still awaits the necessary finan- ' 
cial stimulus. The societies which represent the 
general and corporate interests of the various 
sections of pure and nppli<‘d chemistry are ill- 
housed and ill-endowed, and the aecommodation 
and the resources at their commend are entirely 
inadequate for their rapidly growing membership: 
the funds at their disposal arc' so insufTicient as to 
make impossible any of the important sclimncs for 
publication wbieli await their attention. They are 
unable to build np such a joint library as would l>e 
properly representative of the present position of 
chemical literalur<‘ and, if Ihcy w<*re in possession 
of such a library they would, umh'r present condi- 
tions, have no place for p; rc cs'plion. 

• The urgent necessity foi the provision of funds 
for the purposes to which 1 have just nderred will 
be realised by everyone who acquaints himself with 
the work done by our chemical societies. The whole 
development of scientific and technical chemistry 
is centrixl in tliesc' great organisations; they fur- 
nish the intellectual stimulus so essential to the 
younger men who are preparing to carry on th(‘ 
work now in the hands of the older. It would h(‘ 
impossible to overrate the services rendered to pur<' 
and applied chemistry by the Chemical Society and 
the Society of (^licniical Industry and by many of 
the smaller, more spceinlised societies. 

This is a question vAhieh has for some time 
engaged the attention of the Federal Ccmncil for ■ 
Pure and Applied Cliemistry, and an appeal for j 
funds is now about to lx* issued umler the leader- j 
ship of Lord Moulton. Wo cannot doubt hut that I 
the chemical industries of the country, Avhich now ■ 
represent such gigantic financial interests, will I 
co-operate with our guest for this purpose witii the ' 
same unanimity and public spirit as they showed j 
during the war.” I 

In acknowledgment. Lord Moulton modestly put I 
the credit for having saved the country in the 
matter of explosives supply upon the ebemists who : 
had respond(xl to his (all and rallied together to 
face tlio common datiger. He conld seareely think i 
of an industry that did not grumble at him; bo , 
could think of none that did not support hiiry Ho ; 
had had to show to the nation how chemistry per- 
meated every part of its life, and one of the lessons ! 
of the war 'was that of its omnipresence. It was i 
the lack of unity among chemists that had pre- 
viously played into the hands of Germany. Why 
did they not assert their essential importanee, and i 
why did they not announce to the world that they ; 
were at the roots of the nation’s prosperity in in- ' 
dustryP Unless they continued in peace the hearty r 
co-operation which existc^ in war, he did not think I 
they would attain to their rightful position. 


THE ASSOCIATION OF BRITISH 
CHEMICAL MANUFACTURERS. 


The fourth annual meeting of the Association 
was held in London on July 8, Mr. R. G. Perry 
(chairman) presiding. 

The chairman’s address dealt mainly with the 
recent activitie^i of the Association, as described 
in our last is.suc (pp. 229-230 r). One of its most 
important functions was to watch over Parlia- 
mentary Bills from the standpoint of chemical 
indu.stry. In the past year the Patents and Designs 
(/oniiui tt.ee had exercised considerable influence on 
the drafting of the new Patents Act, and since 
this was pa.Hsed not a single adverse orilicisni had 
been reccuved from any member of the Association. 
On the subject of taxation, the Council was 
opposes! to the present Government policy, inas- 
much a.s it discouraged enterprise; there was also 
evidence of tw) much haste to get the country’s 
<lebts liquidated. Another point singled out for 
especial comment was the work of the Traffic Com- 
mittee. Owing to the great importance of this 
.siihj(“ct, which affects all nianiifactiirors in greater 
or les.s (h^gjee, he recommended that serious con- 
sideration should be given to the setting np of a 
Traffic Department within the Assoedation having 
an expc'riencinl exjvort as head. Reviewing briefly 
the object and achievements of the Association 
(luring the past four years, Mr. P('rry said that its 
chief object was to promote co-oi)eration among 
maiiufaeiurers and thereby facilitate co-operation 
between them and Government officials. Perhaps 
too much stress had Iwen laid in the past upon the 
advantages of individualism, and the time had now 
come to put team work in its place. An achieve- 
ment of which they were prom! was the report of 
the commission sent to Germany, the preparation 
of which was onl;^^ rendered possible by co-opera- 
tion with the Department of Oversc^as Trade. 

Dr. F. F. Arm.strong dwelt on the extreme value 
of individuality in trade and on the necessity of 
(‘oinbating Government control and interference. 
The As.sociation had proved its value in the latter 
r(‘spect, particularly in the case of the smaller 
firms. The imnuHliate future could not l>e regarded 
as very hopeful in view of dear money, the cer- 
tainty of a very big fight with labour, delay in 
obtaining delivery of plant, and taxation. On the 
other hand, adversity would doubtless bring out 
the best which wa.s in the chemical manufacturer, 
and if innnufactnrers would work together through 
the As.sooiation the result would not Iw in doubt. 
Member.s should give more assistance to the Infor- 
mation Bureau by providing it with accurate 
statistics, as it was of prime importance that the 
.V.ssociiation should lie able to approafih the Govern- 
ment in the name of the whole industry. The 
advent of American competition would probably 
firove to our good, but it was imperative to over- 
haul our machinery in good time. 

In the general discussion which followed, Mr. 
K. V. Kvane spoke of the vital importance of 
chemical engineering to chemical industry, con- 
gratulated the Council on Ivaving initiated the 
formation of an Association of Chemical Plant 
Manufacturers, and expressed the hope that steps 
would b<* taken to direct and foster the education 
of chemical engineers 

Mr. F. B. C/Ook and Mr. F, H. Carr referred 
to the yiresent po.sition aa regards unrestricted 
importation. The former appealfxi to the Council 
bo impre.sH the Government with tlie urgency of 
the situation, and the latter held that the Govern- 
ment was perhaps justified in delaying legislation 
in view of the need for re-establishing exchanges. 
With regard to the new Salicylic Acid Association, 
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Mr. Carr said that ita object was to bring prices 
down by securing that efficiency in the manufacture 
of salicylic acid which would enable home manu- 
facturers to compete with Gormans in foreign 
marKots. English makers of fine chemicals were 
depiuident for their continued existence upon sell- 
ing in a bigger market than England affords. 

Mr. Kenn(^th Chance, speaking as one who took 
no direct part in the management of the A.ssocia- 
tion, congratulated the CJoiincil on the excellent 
work it had accomplished. He suj)ported the pro- 
posal to employ an expert in traffic prcffilems, and 
suggested that informal private meetings shouW 
bo held at which such subjects as the working of 
chemical plant could be discussed. 

After further sp(K;cheH, by Mr. R. J. Pugh and 
Mr. J. Lukes, the resolution that the report bo 
adopted was carried unanimously. 


PERSONALIA. 


Mr. C. O. Bannister has been appointed professor 
of metallurgy in the University of Liverpool. 

Mr. T). R. Stonart has retired from the position 
of eliief chemist to the Broxburn Oil Co., Ltd., after 
forty years’ service. 

The new chair of fuel technology in the XJiii- 
versity of Sheffield has been filled by the appaint- 
mont of Dr. R. V. Wheeler. 

Mr. G. B. Brook, lecturer in non-ferrous metal- 
lurgy at the University of Sheffield, has Inien 
appointed chief chemist to the British Aluminium 
ConTpany. 

Dr. L. A, Jordan, who waff recently creat<?d 
Chevalier of the Order of the Crown of Italy for war 
services rendered, has been awardo<l the degree of 
D.Sc. in chemistry by the Senate of t he University 
of London. 


NEWS AND NOTES. • 


I FBANCE. 

! Industrial Notes. M efallurgy . — Restoration in the 
: metalltirgical industry lias bc'cn most marked in 
j the Meiirthe and Moselle distTiet.s, wh<*re pig-iron 
I i.s produced in lairly largo quantities and four big 
j .steel works are in oinnation. AlLliough the rate of 
I recovery in these districts and in the industrial 
I parts of Franco generally has been very satisfac- 
! tory, there is no room for iinrestrainexl optimism ; 
the work of reco^^striudion niiisi continue to Ik> slow 
and laborious. The Lorraine works will have to 
liear the brunt of prodmrtion for some time, and 
this again will again bo possible if coke is available 
ill sufficient quantities. Works now in a position 
to produce are those which were equipped with up- 
to-date machinery and able to rc'start oiwrations 
soon after the armistice, in many cases with 
machinery which had l>cen removed to Germany but 
brought back without difficulty in the early days 
of peace. Factories which were entirely or partly 
do.stroyed, or which had no modern equipment when 
hostilities broke out, are now in a very different 
position; they have to make an entirely fresh start 
and to place big orders which cannot ho executed 
promptly ; moreover, they are not likely to receive 
j assistance from Germany in the form of machinery 
I removed during the occupation. 

According to an official statement, the quantities 
I of pig iron and semi-manufactured iron products 
; exported to Germany during 1019 were 9503 tons 
i and 30,5H0 tons, respectively, and for the first four 
mouths of 1920, 1698 and 16,289 tons, respectively. 
Fuel . — No decision has yet been taken by the 
B.N.O. (National Office for Coal Distribution) 
regarding the controlled distribution of American 
I coal. It is, however, reported that during the la.st 
quarter of this year (.onsumers of American coal 
will .see their British supply reducied in a certain 
proportion. From June 7 to 10, 545,725 tons of 
coal reached French ports, including 385,775 t. 
from Britain, 43,705 t. from Germany and 110,245 t. 
from the United States, 


Sir JcsHc Boot has given the suni of £50,000 to 
University (’ollege, Nottingham, for the purpose of 
developing the scheme of a new university for tlio 
East 7Jidlaiids. Of the sum mentioned, £20,000 is 
to be ). voted to the endowment of a chair of 
<‘hemisti > , and £30,000 to the building fund. 

Two research fellowships, each of £300 and 
tenable for one year, have been founded at the 
Royal School of Mines by Mr. William Frochcvillo, 
who was profes.sor of mining from 1^12 to 1919 with 
the object of encouraging research in mining, 
mining geology, metallurgy, and oil technology. 

Among the appointments made by the Council 
of University College, Swansea, are': Prof. C. A. 
Edwards, of Manchester University, to the chair 
of inctallurgy; Dr. J. E. Coates, of Birmingham 
University, to the chair of chemistry; and Dr. E, A. 
Evans to the chair of physics. Tlio foundation- 
stone of the, new buildings of the* College was laid 
by 11. IM. the King on July 19. 

The following candidates were 8ucces.sful in the 
July (examinations of the Institute of Chemistry — 
Felluivshtp:* A. C. Melville (metallurgy); G E 
Knowles (textiles). Assodateship : E. A. Morris 
^linerals); C. Hollingsworth (metallurgy); L. V. 
Cocks, R. G M. Dakers (organic); S. Greenberg, 
Vera Newcombe, H. C. M. Winch (food and drugs); 
A. Potter (coal-tar dyes). The following have 
passed the examination for the Fellowship and will 
be admit^ thereto after three years’ registration 
as Associates :-~G. G. Auchinleck, H. C. S. de 
Whalley (agricultural chemistry). 


Measures lire being taken to increa.se the produc- 
tion of peat in Franco. The Northern works utilise 
pent mixi'd with either oil or coal fuel, and this is 
found to give good results. Successful experiments 
were carried out during the war on the enrichment 
, of peat with mineral oils, etc., at tho “ Conserva- 
i toiro dcs Arts et Metiers.” Unfortunately, peat 
; is now expensive as it has to be imported from the 
Netherlands, the cost price of a ton delivered at 
Lille being 300 francs. The Government contem- 
plates developing the peat-fields of the North of 
Franco, where the Departments of the Pas de 
Calais, the Somme and the Aisne are estimated to 
posso.ss a total area of 5000 hectares. The peat of 
I the Somme is rich in nitrogen. In the Pas do 
I (Calais much peat is- found in the St. Omor and 
! Montrenil .s/Mcr di.stricts, and in tho Aisne around 
I St. Quentin and Laon. 

I The Chemical Ijidustry . — The chief feature of tho 
j chemical industry is the dearth of stocks. The 
j inarket is disorganised and prices are fictitious. 

: Every consumer is prepared to pay almost any price 
! lor thh stock he requires. The market just now is 
j ransacked for tartaric, citric and oxalic acids, for 
j formaldehyde, ferro- and ferricyanides,. permanga- 
nates, chromates, dichromates, bicarbonates, sul- 
phides and sulphates of soda and pota.sh, gums, and 
ammoniacal salts. Prices vary considerably, but, 
whenever possible, consumers themselves undertake 
the manufacture of products they require and are 
> glad to take advantage of the experience and advice 
of the industrial chemist. 

Oo/ont€«.~The Government is apparently con- 
sidering seriously the question of developing the 
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colonies so as to obtain from thorn th« raw materials 
which hitherto have been derived from fo'feign 
sources. An important statement to this effect was 
made on July 2, in the Chamber of Deputies, by the 
Colonial vSecretary. The actual value of the trade 
of the French colonies is J milliards of francs. That 
great activity prevails is shown by the formation 
of 125 new companies with capitals ranging from 
50,000 to several million francs, and distributed as 
follows; — Western Africa 10, Indo-China 85, Mada- 
gascar 18, and Kquatorial Africa 8, The colonies 


! Attention is drawn to the fact, that the high 
price of sugar and the shortage in the Queens- 
land crop are encouraging attempts to cultivate 
lx>et sugar in Western Australia. Orders have been 
sent to Kngland for half a ton of the best C niti- 
nontal seed, and to the United State's for a similar 
quantity. Arrangements have been made with 
f'lriiiers to sow this sfHHl in exi>erimental plots.— 

(Austral. SuoarJ.,Ma,j 7, mi).) 


have to be provided with all the nece.sMary rnotlern 
equipment in the way of machinery, ports, canals, 
railways and mercantile marine, apd to finance this 
big development an appeal is being made to the 
great financiers and hankers of tlie country, who, if 
they have not employed their capital in recon- 
struction work in the lilK'rate<l Departments, can 
well l)e expected to invest it in the development of 
the Colonial Empire. »Such an appeal will very 
probably not l>e made in vain, as Franw is never 
deaf to a national appeal. 

lilUTlSH INDIA. 

Industries In the Indore State.— The recent report 
of the Comme.reo and Industry Department of the 
Indore State reveals it<s imineiis<‘ industrial |)otenti- 
alities and tlie rapid .stride.s being mad«' develop 
them. Twelve joint stock companies have been 
startod with an aggnigate capital of one croia*, 
twenty-two lakhs of rupws (over l‘S(K),<MK) at par), 
and industries reprewnted by them include (sittoii 
mills, a tile 'and bri<'k factory, etc., whilst among 
the n<?w schemes nearing (omplefion are a paper 
mill, a glass factory and a tannery. In onler to 
help industrial develnpimuit, railway facilities are 
to bo improved and an active jHilicy of .State aid in 
tho shape (»f loans to na;'cnt industries is being 
pursued. TJx' State lias ai |)ointe<l i^of. Stanley 
Jevons art its Ecs^nomic Adi’iser, and bis report is 
now awaitt'd. — (Indian and iut^tevn hta/incer 
May, 1920). 

AUSTRALIA. 

on Indications,-— TlicK' are indie.alions that oil 
exists in the (’entral State, a quantity of hitumen 
having been found in the Port MaeDonnell district. 
“ Cktorongile,” known in ('anada a.s “elastic 
bitumen,” occurs in the Coorong <li.stri(t, and 18 
fractions of oil liave l)e<*n obtained from tlie 
a.sphaltic base of this material. Ozokerite and 
kerosene shale (which yielded 8—28 galls, of vola- 
tile oil per ton) have been disiovcrcd, and white 
paraffin wax is reported from the Mi. (Laml)icr 
region and ycIlo\v parallin wax from Fowler’s Bay, 
on tho We.st (kiast. The Surveyor of the (Queens- 
land Department of Agriculture has applitsl to the 
Mines Department for a licence to prospect for oil 
over an area of 21)00 acres, situated near Brisbane, 
indications of its [ircserne having hc'en detected. — 
(Ind. Australhin and .Uia Stand., Ajir. 22, 1920; 
Bd. oj Trade J July 1, 1920.) 

Sugar Indusfry.- Sugar cane is grown in only two 
States in Australia, viz., Quemol.'iiul .ind New 
South Wales. Tlu; area oc'cupied by the crop in 
1918 was ISO, 484 acres, of which 175,702 was in 
Queensland, and tho yield for the 1917-18 season 
was 174,881 tons of cane and 19,875 tons of ^ugar 
in New South M5dc.s and 2,704,211 tons of cane and 
307,714 tons of .sugar in (Queensland. In spite of 
tho increased production of sugar in Australia, the 
exports exceeded the imports in 1907 and 1915 only. 
In 1917 there were three cane-crushing mills in New 
South Wales and 47 grinding mills i*i Queensland, 
whilst Victoria and Queensland had two sugar 
refineries each and New South M’^alcs and South 
Australia one each. The output of refined sugar, 
from 271,1.31 tons of raw, was 263,145 tons. — (U.S. 
Com. Hep., May 6.) 


Technical Association ol the Pulp and Paper Industry. 

— Although the leaders of the pulp and paper in- 
dustry had long felt that insufficient attention had 
been given to the training of technical men, and 
that provision was needed for the encouragement or 
research on the part of paper mill chemists and 
engineers, it was not until September, 1J14, that 
•i definite plan was Hubmitted to the members ot 
the American Raider and Pulp Assocmtion relating 
to the formation of a new technical Division which 
should concern itself with tho collection and dis- 
semination of information concerning mechanical 
and chemical engineering and tho chemistry or 
paper and paper-making fibres as applied to the 
iiiaMufacturtj of pulp and paper. In response to 
inquiries, r<‘plies wore received indicating that a 
majority of members favoured the plan. A meet- 
ing was held in February, 1915, in connexion with 
the annual convention ut the American Paper and 
Pull* Association, at which Air. H. E. Fletcher 
and a committee of livi' were appointed to continue 
organisation work. Tin* commitU'c met in (^hicago 
ill April, 1915, adopted a tentative constitution, 
and eks ted a committee to prepare subjects and 
rules tor a prize c'ssay competition. The committee 
met again in Chicago in May, 1915, and adopted 
the name “Technical Section ot the American 
ih*per and Pulp Association.” Tlie text of ^tho 
constitution was approved, an exc( utive committee 
and a si'cndary-lrcasiircr aiipointed, and the 
journal hiper was selc(;ted us the ofhcial organ of 
the s(X‘tion. Memlicrship in the tccluiical section 
was at first restricted to memh(‘rs ot the American 
Ihiper and INilp Association and their employees, 
but it was subsequently decided to throw it open 
to all who could imx't the requirements tor meni- 
IxTship, irrespective ot whether they ueri' <'m- 
I ployc<‘s or members of tho American Paper and 
' l^iiip As.sociation. 

i At the first annual meeting of tin* Un-hnical sec- 
: tion h(‘ld at New York in February, 1916, the inem- 
lierslvip had grown to 207. On this occasion the 
; constitution was revised, and tho name of the 
' organisation changod to “ The 'Tes linical Assor ia- 
j tioii of tho Pulp and Paper Industry.” Two otlim* 
mootings were hold during 1916. 'llio .second 
I annual meeting took place in Now York on Fehru- 
' ary 6 — S, 1917, the mcmlKTship having then iii- 
I creased to 274. Among tho transactions of this 
meeting was the award of ^400 in prizes lor papers 
, submitted in tho prize essay competition. In 
March, 1917, tho oxocutivc committee, met at Erie, 

' Pa., in conference with tho council of tho Technical 
j Section of tho Canadian Pulp and Paper Associa- 
^ tion, and steps wi'ro taken to a.ssnro fuller co- 
i operation between tho two Associations in all ini- 
! portaiit coinmittet! work. The subjects discussed 
I at the conference and on which co-ordination of 
I work was inviti'd included joint meetings, .special 
! bulletins, abstracts of pulp and paper literature, 
nuKlel library of books on paper making, and voca- 
! tional education. It was also decided to hold a 
! joint meeting of the two Associationa at Holyoke, 
j Mass., in September, 1917. 

The As.sociation has continued to grow .steadily 
i in numbers. Usually two meetings are held during 
I the year; one in New York, at the same time as 
I the annual convention of the American Paper and 
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Pulp Association, and one (sometimes two) in a 
paper mill district. The’Association has standing 
committees on: Abstracts of literature; biblio- 
graphy; groundwood; heat light, and power; pulp 
and^ paper machinery; f.oaa pulp; sulphite pulp; 
sulphate pulp; standard mctliods of testing 
materials; and vocational education. Thew' com- 
mittees have submitted many e.xcellent reports and 
have been responsible for procuring a large number 
of interesting papers. The vocational education 
committee, in co-operation v itli the Canadian 
Association, is engaged in preparing a standard 
text-book on the pulp and paper industry, the first 
volume of which will l^e ready for publication about i 
September. Kach .section is written by an expert, 
criticised by persons familiar with, or actively en- 
gaged in, the particular work covere<l by the 
.section, and finally revised by a professional t(‘Xt- ! 
book writer. It is proposed to u.se the hook as the • 
basis of u correHponden(M3 course in paper-making. ! 
The member.ship includes honorary me?nbc*rs, | 
ordinary members, associate members, and junior i 
inenil)(*r.s. McnnlMus must be at least 2H years old, j 
have had a te'<'hnicnl education or its e<piivalent, ; 
and have been actively engaged for at least live i 
years in the majiufactnre of pul[) and pa[)cr, or in 
relat(‘d industries or in.stitutions. Associate mem- j 
hers include siijierintendents of planf, etc., and j 
junior nu'rnbers include younger chemists and eii- j 
gincers. TIk' total menibersiiip, as rcportwl at the | 
annual meeting in April last, was 537. The con- | 
jH'xion with V<ii>cr as the official organ of the i 
Association lias iK'cn Icuuninated, and steps arc* now [ 
being taken to establish a nc'W journal which will | 
l)(! pnhlislicd by the Association and have* ^the ! 
eliaraeter of a seiontilic' journal devoted to the pulp j 
and paper industry. 'J’lu' pre.sidc'nt of the Asso- ; 
eialion is Mr. 11. S. Hatch, and the secretary- ' 
treasurer Mr. T. J. Kc'cmnii, 131, East 23rd Street, : 
New York, ' 

(iENEUAL. , I 

Gerninri Dye.s, At the first annual inciting of the , 
Colour ll.<;ors’ Association, held in Maiu'hester on J 
July 20, Mr C. JIawson, chairman of the Technical ! 
Advisory Coinmittee. .stated that thc‘ stocks of dyes 
in Cermany as at Decendu'r last amountc'd to 22,000 
tons, comprising 13,000 items. Erulc'r the* repara- 
tion clauses of the Penue Treaty, Circuit Britain ' 
was entitled to 15 per eoiit. of ihii .'irnount, or 3300 
tons, h 't up to the ])rescnt not more than 1500 
tons haJ been roeeived. As a result of its visit to 
(jleimany m January, the Advisory Committee had 
there purchased 140 tons of dyewares, worth about ; 
£102,000, and option.s were seenred on a further ' 
700 tons, valued at about £1,000,000. Tlu'se options 
expired on July 1, and the cornmittc'e decided not : 
to agree with the rccpiest of the’ Bayer Co. to 
airaiige an extension; so far, some 220 torn-, worth ■ 
£315,000, had been rec-eived on this account. The 
policy of collective purchasing of (lermau dyes had 
lieeu found to Ix) unworkable, owing to the freedom j 
with which tliese dyes wore entering thc^ country, , 
and eonsocjuentlv it had been abandoned. — (Cf. J., ; 
1920, 40 R, 94 k). 

Increased Annual Subscription to the Chemical Society, j 

— A .soecind extraordinary general iiu>eting was held 
at Burlington House, AV., on July 20, to consider 
certain resolutions put forward by the Couneil, 
under the by-laws now in forc'e, relating to the 
entrance fc'J, the anni al siibscriiition, and the life ! 
eoTnposition tee. The proposals submitted and eon- 
firmed by the Fellows at this meeting were : (a) that 
the entrance fex; be reduced from £4 to £3 ns from 
l)ec:embt^r 1, 1920; (b) that the annual subscrip- 
tion be inereascxl from £2 to £3 beginning with the 
.year 1921 ; and (c) that the life composition fee as • 
Horn June 1, 1920, be £45, with reductions for those 
Fellows who have paid annual subscriptions for 
various periods. 


Petroleum in Trinidad. — Considerable attention lias 
lately been attracted to the oil resources of Trini- 
dad, and the report of the Inspector of Mines for 
1919 states that a number of companies of good 
financial standing 1ms •ac^pii red landis with a view 
to commencing drilling operations, and it is ex- 
ix'cted tliat in the near future the oil-bearing lands 
of the colony will be developed on a very much 
greater .scale than hitlierto. At tlie pre.sent time, 
hovvever, thcTO is difficulty in obtaining prompt 
delivery of drilling (spiipirn'iit, etc. The export 
of crude oil and its produc ts sliows an iru rease over 
last year, the figures b<*ing 49,(XK),UIK) Imperial 
gallons during year iinaeii review, as against 
45,000,(XJ() galls, for 1918. The .shipmoits of crude 
oil, oil fuel and distillates to the Admiralty have 
eontimiod during the whole of the year, and consti- 
tute the largest |><)rtion of the oil exported from 
tlm colony. The hunkering trade' eoiiiinucNS to 
make good progress. Many ships call to roidenish 
their biinker.s with oil fuel. The local ami West 
Indian trade is also iiicrea.sing (cf. J., 1920, 95 h). 

Industrial Notes from Belgium.- I'rodiictwn . — 

The Belgian outi)ut of coal in 1919 was 18,187,230 
toms, compared with 13,887,000 toms iji 1918. In 
spite of the inerea.sed nuinlx'r of miners, the com- 
parative output has decreased, largely owing to the 
intnxluction of tlio eight-hour day. The need for 
increasing coal priKluetioii in Belgium is urgent, 
as exports of non-industrial coal aro of great im- 
portance in adjusting Belgium’s adverse trade 
balance. The necessity for incn'asing the output 
of coking coal is perhaps even greater, because of 
tile great difficulty in obtaining ri'gular and ade- 
(juate deliveries from Alsace-Lorraine ami Ger- 
many. In January, 1919, the output of coal 
reached 97'8 per cent, of that for the same month in 
1913. 

J/ r^n/Lz/f/i/. -T wen ty-fh'e coke ovens, half the in-* 
slallation at the St. Deni.s-Obonrg-Havre coal mine, 
have been starUnl up, in addition to another 35 at 
the Bray coal mine, and three more blast furnaces 
Ix'longing to various companies have boon blown in. 
The iron oulfiut for January, 1920, has surpassed 
that for January, 1913, by nearly thiv'o per cent. ; 
the production of steel ingot.s and east-iron, liow- 
('ver, was only 27*7 and 19‘7 per cent, re.spoetively 
of the outputs in the last-mentioned p(*riod. The 
Soeiele Aiionymc Metal In rgicpio do Corphalie has 
r(*-lighb*d s<‘voral zinc furnaco.s, and the Vieille- 
Montagne Co. lias .startc'<l a sc'venth zinc-rolling 
mill at the TilfT works. TIk- production of raw zinc 
in January, 1920, was 23'8 per cent, of that during 
January, 1913. Negotiations have Ix'i'ii concluded 
with the Britisli Government for the delivery to the 
Belgian zinc indnsrry of 2-40,000 tons of zinc ore 
within two years. 

(ilnss liuhtsfrif . — The production of window-glass 
is from 1,8()0,(X)0 2,000,000 scj. ft. a month, nine- 

Guithsof whic h is exported, whilst numerous foreign 
orders cannot lie filh'd. Eighte<‘n furnaces are now 
operating, and the lighting of extra ones is under 
consideration, but is delayed by the fuel shortage. 
Trade in other varieties of glass is active' and c;on- 
siderablo amounts aro being exportcxl. On April 1 
the working day was reduccxl from 9 to 8 hours. 

Artificuil Silk . — The reports of companies manii- 
faeturjiig artificial silk in Belgium indicate pro- 
spc'rity. The Tubize eonipany, which annonnccul 
a profit of 4,178,264 francs for the fiscal year 1919, 
has made a contract with a strong American syndi- 
cate for the erection of a large artificial silk factory 
in the United States. This company has hitherto 
iischI the Chardonnet process, but is now about to 
start manufacture by trie Visco.se process; the plant 
will be able to produce 1 metric ton daily. The four 
artificial silk factories at Tubize, Obourg, Maran- 
sart, and Alost now employ 5400 workers (6000 in 
1913) and are producing thread at about 32 per cent, 
of their output in 1914— 2,700, 0(X) kg. The favour- 
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able |K)sition of tlie industry is b^ing made use of by 
the workers in order to obtain higher wages.— ft/., S. 
Com-. Hep., 26, May 8, June 1, 1920.) 

Sulphur Exports from Sicily .^The export of sulphur 
from Sicily in 1919 amounlod to 117,286 tons, as I 
against 231,390 tons in 1918. Of this amount, 
nearly 15 per cent was exported to France, the 
romaindcr bcdrig taken by Ofeecc, Turkey, Spain, 
Fngland and South America. No sulphur was 
exported to the llnitod States during 1919. On 
December 31, 1919, the stocks on hand were esti- 
mated at 136,991 tons. Production improved 
slightly during the year, but is still kdow pre-war 
figures, largely owing to industifal troubles and 
fires. The indu.dry has many dilhculties to conlend 
with, and its prosi)ects aro not considered very 
bright (c/. .1. 1920, 203u).— (b'-.S'. Com Hep., 
May 11, 1920.) 

Orljarvl Copper and Zinc Mine* in Finland. — It is 

stated that work is about to bo resumed in the 
Orijarvi copper and zinc, mines of Finland, which 
have produced some 4500 tons of copper in their 130 
years of exisUmce. In addition to copper and zinc, 
lead and .silver are found in jpuyablo <juantities. It 
is estimated that the waste heaps of the mine will 
last five years, and that tlie ore reserves will pro- 
bably last at least another five years. The froth 
flotation process w ill bo used, and the product thus 
obtained, which is said to contain about 30 per 
cent, of zinc, 10 per cent of lead, and a minimum of 
200 grn. of silver per lon^ will he smelted electrically ! 
in Finland, or, if this is not possible, in SwtHlon, j 
Norway, or Belgium. It is oxpi'cted that the mines i 
will be in full operation by August, 1920.— {U.S. i 
Con. Hep., May 19, 1020.) i 

Sulphuric Acid Factory In Uruguay. — In 1918 a law j 
was passed in Uruguay ai.Jhorisiug the Executive 
Power to borrow 100,000 po.=f s (pi'so- Is. 2d.) from 
41 credit institution for the establishment of a sul- 
huric acid factory at Montevideo. .\ sit(‘ and 
uilding have been accpiirtHl and the ii('cos.sarv 
plant has Ijeen installed. A furthi'r loan of 30,000 
pesos w'as authorised in April last to cover the cost 
of apparatus ordered from Europe for the manu- 
facture of hydrociiloric and hydrocyanic acids ami 
for the purchase of raw materials, etc., required 
before the factory can commence operations. 
<For other chemical manufactures in Uruguay, cf. 
J., 1918, 162 r). — lid. of Trade J., dune 3, 1920.) 

Resource* of Matto Grosso. Brazil. — The State of 
Matto Grosso occupies an area of 432,318 sq. miles 
in tho western part of Brazil, of which it is the 
second largest State. It is a country of extonsivo 
forests, but stock-raising is the chief industry, and 
hides have mostly been exported to Britain. The 
forests produce rubber and largo (piantitiea of 
ipecacuanha, which furnishes a khaki dye as well 
as the drug. A large variety of excellent hard w xids 
is found in Matto (Jro.sso, but little has been done ; 
to exploit them The Paraguayan yerba mate zone ; 
•extends north into tho southern part of Matto i 
Grosso; the chief company engaged in this industry 
gathers about 6 million kg. of this plant yearly. 
Tho most valuable mineral found in the State is 
manganese ore, deposits of which occur at Morro do 
Unicum and Morro Grande, near Corumba, and are 
said to contain at least 120 million tons of man- 
ganese. The ore assays at an average of 46 pej: cent, 
of manganese, with variations of from 37 to 60 per 
cent., and 9 to 10 per cent. iron. Those deposits are 
ow'ned by a large company, the Companhia Minae e 
Viacao de Matto Grosso, a joint mining and irans- ! 
port enterprise. Some 7,000 tons if ore have b^n I 
taken out of the Urucum deposit, which is tho 
only one now being worked, and tho annual output 
is expected to exceed 120,000 tons. Alluvial gold I 
is found, as well as diamonds, and copper ore assay- ■ 
ing 40 cent, occurs near Rio Jauru, a tributary 
of the Paraguay, but it has not been worked on a 
commercial scale.-^C/’.iS. Com. Jtep., Apr. 1, 1920.) 


PARLIAMENTARY NEWS. 

HOCSK OF C051M0NS. 

(Herman Dyestuff.^. 
i In answer to Licut.-Cul. Pickering, Mr. Bridge- 
1 man .said ho was aware that America had arranged 
■ to import German dyes, lor which there is a de- 
' mand in the United Kingdom, hut the importation 
' of dyeslulfs in this country had been allowed since 
, last Deeemk'r, and supplies were being secured 
! from Germany under the Reparation Scheme, 
i Even when their importation was prohibited, save 
! under licence, ariangeiiicnts were made to secure 
; from Swiss manufacturers dyes that were not avail- 
I able from other sources. Although the Govern- 
i ment was under an obligation to safeguard the dye 
i industry in this country, and therefore to control 
i importation, it wa.s not part of its policy to com- 
j pel British consumers to purchase dyestuffs from 
I any one British firm.- -(July 8.) 

I Sir R. Horiu' informed Mr. Hoggo that the total 
' (plant ity of synihetie dyestuffs, including a small 
I (piantity of intermediates, importiM from Germany 
i (luring the first six mouths of the current year was, 
j roughly. 38^ tons, 150 ions of which was received 
under \lie Re]>aration Ghuise.s of the Peace Treaty. 
- (July 19.) 

]irilish Firms {Foreiyn Control). 

Mr. K(41away, answering Col. Newman, said 
that he had .s('en Press .statements regarding tho 
recent passing under foreign control of British 
firnfri, such as Boots and Co., Ltd., but no licence 
or authorisation from any Government Depart- 
ment wa.s required in sncli a case; developments 
of this kind would ho carefully watched. — 
(July 15.) 

Od-Bn rn i n tj Locom o t ires. 

R(q)lying to IMapu’ Palmer, Mr. Neal .said that 
th(' Great Central Railway Co. had rc’cently car- 
rit'd out test.s on locomoliv('.s burning colloidal fuel, 
consisting of 60 per cent, coal dust and 40 per cent, 
oil. Figures of comparative efficiency had been 
received, hut the find consumption and cost a.s com- 
pared with coal had not been given. Liquid fuel 
had h(‘en u.sed ('xien.sivcly in locomoiivms 8in(;e 
1886, hut its use Va.s not economical at the present 
time, and it was doubtful whether oil would ever 
be supplied in sufficient (juantity and at a low 
(‘Hough price to w^arrant its general use on tho rail- 
way.s in this country.— (July 15.) 

Excess Erofits Duty and Contributions to Scientific 
Research. 

In Cknnmiitce on tho Finance Bill, Lieut. -Col. W. 
Guinness moved a new clause to provide for exemp- 
tion Iroin income-tax and super-tax of sunia devoted 
to charitable purposes up to a maximum of 5 per 
cent, of the total imomc of the claimant. In re- 
l using to make this eoncession, Mr. A. Chamberlain 
offered to move a new clause to a similar effect but 
in relation to the excess profits duty, if the motion 
were withdrawn. This was done, and the Chan- 
cxdlor's clause, as given below, was subsciiuently 
added to the Bill. 

“ Where, out of the profits of a trade or bu8ine.s.s, 
any contribution has been made aftm the I6th day 
of July, 1920, to any trust, society 'or body of 
per.sons in the United Kingdom established solely 
lor the purpo.so of relief of tho poor or the sick, or 
for the advancement of education, or for scientific 
research, there shall, for the purpose of Excess 
Profits Duty, bo allowed in the computation of the 
profits of the trade or business arising in the 
accounting period within which such contribution 
was made, a deduction in respect of such contribu- 
tion of an amount not exceeding 6 per cent, of those 
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profits as calculated for .the purposes of Excess 
Profits Duty (before adjustment for increased or de- 
creased capital and before making any deduction 
under this section) and not exceeding 20 per cent, 
of the amount of such contribution. This Section 
shall not apply to any contribution which, apart 
from the provisions of this Section, would be ad- 
missible as a deduction from profits for the purposes 
of Excess Profits Duty.” — (July 16.) 

Salt Manufacturers* Associatiori. 

In reply to Major Entwistle, Sir R. Horne said 
that in the Report of the Sun-Committee (of the 
Standing Committee on Trusts) appointed tn in- 
vestigate salt^ it was stated that the Salt Manufac- 
turers’ Association fixes the selling price of 9-5 per 
cent, of the salt sold in this country, but that prior 
to the formation of the Association the priot‘s ob- 
tained for salt were barely remunerative. The 
present situation did not call for action by the 
Board of Trade, but the course of prices would be 
watched. — (July 19.) 

Synthetic Dye Industry. 

Answering Mr. Sugdeii, Sir R. llorne said that 
the Government was aware of the vital importance 
of the dye industry, and had given ple<lges to pro- 
tect it for a time, so as to enable it to be placed on 
a secure foundation. All the various methods of 
fostering the industry had been considered, and the 
Government was of the opinion that the best 
method was to prohibit the importation of dyestuffs 
except under licence. An undertaking to this 
effect had been given, and .suitable proposals would 
be embodied in a Bill relating to key industries to be 
introduced and proceeded with as soon as pos.«blo. 
The Government would facilitate the working of the 
trade so far as it could. — (July 20.) 

(Jennnn Capital (British Industries). 

Mr. Bridgeman, replying to Brig.-Gen. Surtees, 
said that Section II. of the Aliens Re‘^triction 
(Amendment) Act, 1919, prohibits a former enemy 
alien from h.olding anv interest in a key industry 
for a period of three yoar.s from December 2J, 1919, 
and the publication of a list of key industri(‘s was 
under consideration. The investment of capital by 
former alien enemies in the non-ferrous metal in- 
dustry was also restricted by th.) Mon-Eerrous 
IMetal Industry Act, which would continue in force 
until five years after tlie termin.-Aion of the war. — 
(July 1’ ) 

Trade, with C ermany. 

In a written reply to Mr. Short, Sir R. llorne 
gave statistics concerning the imports into this 
<ountry from Germany during the period Novem- 
ber 11, 191.S, to May ;il, 1920. The total value was 
£10,020,600, and included: — Papcp and manufac- 
tures thereof, 159,751 cwts. (£458,884); potas.siuin 
compounds, 350,894 cwt. (£445,550); glass and 
glassware, 112,239 cwt. (£3(J1,650); coal-tar dye- 
stuffs, 6208 cwt. (£294,693); unrefined beet sugar, 
113,597 cwt. (£210,620); i)ainters’ colours, 182,908 
cwt. (£181,934); and wood pulp, 1.526 t. (£65,285). 
The value of the exports from the United Kingdom 
to Germany was £23,166,090, and included 25,279 
tons of linseed oil (£2,0.30,418) and 222,021 cwts. of 
soap (£870,99.5). Exports to Germany of foreign 
and colonial prodine and manufactures were 
valued at £20,287,915, including 3,923 t<ms of raw 
rubber, wo^th £906,435.— (July 21.) 

(Jn n e-S u ya r Prod action. 

Mr. McCurdy informed Lieut, -Col. Croft that 
the increased productioTi of cane sugar from 191.3-14 
^ 1919-20 was estimated at 736,000 tons in the 
British Empire and 1,873,000 t. in other countries. 
Iho decrease in the world production of beet sugar 
in the same period was about 5,4407,000 t., so that 
the world supply of sugar is still about 3,600,000 t. 
below pre-war production.— (July 22.) 


. LEGAL INTELLIGENCE. • 


I Trade Marks in Fore^on Countries. — Espinar v. 

I Bunjoyne, Barbidues and Co., JAd. 

j On July 1.3-16, in the King’s B<mch Division, 
the Lord Chief Justi^ and a fecial jury heard an 
I action which emphaai.ses the need for traders to 
exercise care in the registration of trade marks in 
! foreign countries. 

; In 1900 the defendants arranged with the plain- 
i tiff that he should sell in Spain their disinfectant, 
I sold under the t^ade mark “ Zptal.” The plaintiff 
i thereupon registered the mark in Spain in his own 
' name. After trading for some years he left for 
Mexico and sold the mark to Tehera, who thus 
I became the only person entitled to sell Zotul in 
' Spain, but could not get it to sidl. In these cir- 
j cumstances Tehera applied to the defendants and 
obtained a promise that he should be their solo 
Agent. When Tehera died the plaintiff approached 
: the defendants and offered to abandon the sale of 
“ Germol,” which he had recently Ix'en pushing. 

' if the defendants would contract with him to sell 
: Zotal. An agreement was signed that the plain- 
tiff should have the agency if he could obtain 
; im.sseHsion of the trade mark Zotal from J'ehera’s 
, heirs. On the ground that this condition was not 
I fulfilled, the defendants repudiated the contract, 
and the plaintiff sued for £12,000 damagt*s for loss 
i of business in Germol and for an alleged liliel. 

I From the summing up of the Lord Chiiff Justice 
! it appears that under Spanish law the defendants’ 
assistance in the action to recover the trade mark 
; was needed, and this they had not given, thus 
I creating a breach of contract with the plaintiff, 
i The jury found for the plaintiff for £.5000 damages 
I for biauicli of contract and .£1000 damages for libel. 


REPORTS. 


Rkcort ok the Mk.rcjiandise Marks Committee ok 
THE Board of Trade. H. M. Stationery Office, 
June, 1920. (Cmd. 700. 2r/.) 

This (hmmittee was appointed to consider: — 
(a) AVhetln'r tlie Merchandise Marks Act should be 
exUmded to re<|uire “ indicatioiKS of origin ” to be 
,'dlixed to goods, (h) the advisability of “ National 
Trade Marks” or similar collectivo marks, (c) 
whether furtln’r international action is required to 
prevent the false marking of goods. 

(а) Whereas manufacturing int<'rests favoured 
the compul.sory marking of import<Hl goods as an 
indication of origin, the merchants insistecl that 
any such requirements would be detrimental, espe- 
cially to the entrepot trade. 3’he Committee there- 
fore recommends that the Boanl of Trade should 
have pow'er to make an order re<pnring indications 
of origin in the case of any particular kind of 
goods, after an officiid inquiry, in the cuurse of 

; whi(li s[x*cial attention shouhl Im? given to any 
unfair competition in the manufacture or sale of 
sin h »gomIs. In appropi iat«' cases, th('r<‘fore. it 
might be ortIere<l that p.'irticnlar goo<ls .-should bo 
marked ‘‘imported,” etc. 

As the ceiitr.al authorities lia\'(‘ no atle(piate staff 
for the detection of offences under the Act, it is 
recommended that loc.al authorities should Ik* given 
power to prosecute, since they already poss('Ss suit- 
able staffs. But prosecutions should be in the High 
Court to secure uniformity. 

(б) In the absence of agreement among the bulk 
of the traders concerned there are grave objections 
to th© institution of a British National or Empire 
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mark <like the French “ France-Unis *’ or the Swiss 
“ Spes ” marks); but marks administered oy a 
group or association of a particilar trade or trades, 
for use in connexion therewith, have met with con- 
siderable support, and provision for their registra- 
tion in proper cases has already been made in tliis 
country. ^ 

{<•) With regard to interiu^ ional action, the in- 
teresting proposal is made that if a country ref u.ses 
to carry out its obligations under a convention, the 
matter miglit be referred to the Jauigue of Nations. 
It is suggested that further invcKtigation should 
be made as to the possibility of international or Im- 
perial registration of trade marks.f A useful warn- 
ing is given as to the danger of British trade marks 
owners losing their rights in many foredgn countries 
in which the first applicant for a mark, even if ho 
bo a pirate and not the rt'al owner, can obtain re- 
gistration even against the originator of the mark, 
^commendations are made* as to legislation against 
this abuse. iNleanwhile the only remedy is for the 
British owner to obtain early r(‘gistration abroad. 


Bkpokt to the Boahi) of Tiiade ok the K.mpiue 
Flax Ghowino Committee on SiinsTiTVTKS fou 
Flax as at Apiul 27, 11)20. i'p. 6. Lotulon: 
H.M. Stdtianeri/ Office. 702, Id.) 

Ihvo fibres come mainly into account as possible 
,suhstitut<‘.s for (lax, nanu'ly, rami(‘ and Italian 
hemp. Rami<' grows in almost unlimit<‘d <|uantilies 
throughout e(|Uatorial .Africa, in India and China, 
tho finest iiualities coming from (.Ihina, where also a 
certain amount is cultivat'd. The quantity of tlu' 
I'aw plant aitually availahh' appears to he far in 
excess of any possiltle re piireinents, hut the pr<'- 
paratioii of the fibre for th" market is a long and 
fomplieat<sl proce.ss. No large dev«'lopnient of tin* 
industry can Ix' expi'cled until meihanic.'il methods 
of dwortii atiun have been established. The process 
of d(igumming has been einployi'd successfully as 
a seeri't process, first in (h'rinany at Fininendingen 
and l.iU'r in Yorkshire. 'I’lu' output is almost <'n- 
tircly devoted to tin' manufacture of gas mantles. 
There is little doubt that ramie could lie used as a 
substitute for flax to a much largi'r exU'iit than at 
present; tlie apfiearance of the mamifaetnred 
articles is excellent, but it is alleged that, owing 
to deficient ('lasticity. cracking octairs in the fiiu'r 
textiles when they are fohled. 

Tho (’ommitt/ee has (ome to the eoiiclusion that 
tlu'i’e are considerable possibili tii's for the use of 
Italian liernp in the linen trade. It has been spun 
Nucce.ssfully in Belfast on a commercial scale as 
fine as .TH lea, and w ith due care and experiment 
might 1 m^ iisi'tl even for finer yarns. It would ap- 
pear that tho finest (pialities of Italian hemp h.ivi' 
never so far reache<l this (ountry, most of the 
sptHually fine quality liaving bei'ii sent to Germany 
before the war. Ti;c prim ipal difficulty in the use 
of Italian hemp lies in tin' fact that it must bo 
properly .softened, and only when the softening 
process has laon Ihoroiiglily c;u»i»><] out is tho fibre 
capable of consideration as a siihstiiiite for (lax. 
A siicee.s.sful German machine for this pnrpo.se con- 
sists of a conoreto he'd on whidi two stone rollers 
mounted on a swivil are rotated very rapidly, so 
that the hemp on tin' bed becomes quite hot under 
the action of tin* rollers. The yarn from Italian 
hemp, like that from rami(\ is deficient in <'las- 
ticity and tends to break when used as a warp. 
The total Italian crop of hemp this year is estimat('d 
to reach 100,CK)() toms, about half of whidi is avail- 
able for export; the quantity of high-grade fibre is 
estimated at Ix'twceii 5(X)0 and 10,0(10 tons from 
Bologna and Ferrara and 3000- 5000 tons fn in 
Naples. In buying hemp for use in the coarse and 
medium numbers in tho linen trade, it would be 


necessary for spinners to obtain hand-dressed or 
half-dressed hemps and to put them through all 
the proemst^s as though they were raw flax. Hemps 
of other origin than Italian have been considered 
by tho Gommittee; some of these might be utilise^!, 
as for instance Hungarian hemp, but some are 
inferior in quality and others difficult to procure. 
Nettle fibre iloes not appear to offer any attrac- 
i tions. The Comniitt<x' concludes that, although 
1 substitute fibres exist and eome into use when flax 
i is scarce and the price is high, none of them can 
' satisfactorily rcplaco^.flax in the manufacture of 
the finer textiles, and that the solution of the 
difliciilties now confronting the linen trade is to 
I he sought by extending th(' cultivation of flax. 


i Skc’om) Interim Befort ok the Water Power Ke- 
1 HOCRCEH Committee. Jiomd of Trade. Pp. 27. 

I II. M. Sfationcri/ Office. 1S)20. {i.'md. 776, 4d.) 

\ The terms of rt'ft'reiue to the Committee were en- 
i larged in Oi toher, 1019, and now iiielude the con- 
I sideration of what ste[)s should be taken to ensure 
; that the waU'r resources of the country are properly 
, c<ins('rve<l and fully and sy.stemalieally u.sed for all 
■ jdirposes. tFor previous interim report scxi this 
: .1., 1919, 151 u.) 

The difficulty in allocating water is becoming 
annually greater in Fnglarid and AVbdcs, and it is 
r<'<()mm<'ndcd that the Mini.stcr of H(*alth should 
set up a Water Commission having jurisdiction over 
Fngland and Wales in ri'g.nrd to all ust's of water, 
and that the responsibility of the Coinmi.ssioncrs to 
! the*Minist«‘r should direct. Amongst other 
j (liilics (lie Commission would be chargixl with th<' 

I iillocation of waiter resources in the inU'rosts of 
till' community, with the adjustment of conflicting 
' iiiU'i'csts in (he ii.sc of waG'r, with the coiisidc'ration 
of the dcvolopmenf of rivers from the point of view 
of all water inti'rei ts, and with tlu' appointment of 
.Vdvisoiy ('<immjtfc<'s lor Hk' piii[)osi' of advising 
upon matti'i's witliiii the purview ol the Com- 
' mi.ssloii. Duplication of work and delay in pni- 
(cdiire would be avoided by the estahlislimi'iit of a 
Statutory liiterdepartirn'iital CommiLte<', upon 
w'hidi various seientiiie services would lx> repn?- 
i s('nl('d. All future proposals ri'gardiiig the ntilisa- 
, tion of wafer, wh 'flier surf ace or underground, for 
; piirimses other than private doiiU'stie use would Ix" 

! suhjeet to till' sanction of tlie Commission, which 
would also 1 m'. ('mjiowored to modily hurdciisome 
eoiKlitioiis, or conditions imonsist<'iil with jiropi'i’ 

I eon.st'rvation of water rcsonrci's, l>y Oi'di'r, which 
I sliould take effect, in the ahsi'iice of opposition, 
i without I'onfirmation by Parliament, W ifh regard 
to the di'velopment of water ix'sources, it is recom- 
! mended that facilities ho givi'ii for (irivatc cntcr- 
i prise of various kinds as wi'll as for public I'lcc- 
I tricity supply. Tho duty of studying, supervising, 

I and promoting flic developmont of water power 
i should be specifically dclcgntcd to the Board of 
1 'ria<le or the Kh'etricity Commissioners, and a 
i fund lx made available for tlic purpose. In the 
i rvent of th(' duty In'ing delegated to the Board of 
i Trade, the <levcrupm('iit of water powers allocated 
I to the purpose of public c!<'ctricity supply should bo 
: :imoiig the duties of the Klectrieity Commissioners. 

I ft IS remarked that the inissible water-power re- 
! sources in an ari'a embracing Nortli^ and Mid- 
; AValcs, Dartmoor and Kxmoor, the AVest Riding, 

^ the Avon, and the Deo average afiout 10 continiuius 
I b.j). per square mile of catchment ari'a. Pre- 
I li miliary surveys indicate that the view expressed 
j by some witnesses Lliat comparatively w'atcr 

i pow’er remains to he developed is not justified. Uno 
^ appendix is devoU'd to a digest of recommendations 
I concerning wiiU^r supply drawn up by varmus Cxim- 
I rnis-sions, etc. during the pcriiMl 1866 — 1910. 
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OFFICIAL TRADE INTELLIGENCE. 


(FriSn the Board of Trade Journal for July 8, 15, 
and 22.) 


OPENINGS FOR BRITISH TRADE. 

The following inquiries have boon received at the 
Department ot Ov<u’seas Trade (Development and 
Tntelligeiic('), 35, Old Queen Street, London, 
S.W. 1, from firms, agents, or individuals who desire 
to represent U.K. manufaeturers or exporters of 
the goods specified. Britisli firms may obtain the 
names and addresses of the persons or firms referred 
to by applying to the Department and quoting the 
spei ifie reference number : ^ — 


Localily or 
Finn or Anont. 


^Litj'rlals. 


Australia 

llrltUii India 
Otintida 


Kjrypt 

New Zoaiand 
Soutll Afiira 
AUHtri.'i . . 
IK'iuiuin 


ViUl^niria 
Fratii'f .y Colon ' 

• 

(lerinaiiv 

lirafco 

Italy 


tJorh-Cii) it - 
SloNoiii' State 

S])ain 

Swrdrn . . 
Turkey . . 


AlRtTin 
I 'niU'd St at I ’:. 

Lt'uador 


Mexico 


China, eartlK'iiwaro. jilaaswarc. I 

pnper 

Paper, pitch 

Metals 

Soap, druKulHts’ aupidlcs . . 
imitation icathor .. 

Iron, steel . . 

Soap . . . . . . . . I 

Chcuilcals, fish oils, Kreaso, rosin, I 
turpentine .. .. .. i 

Cheinical.s, paint, oil. iron, stool, 

leather I 

China, oarthonwaro, wlas.s . . \ 

: Cluna, Rlasswaro . . . . . . i 

Cocoa, rublier . . . . . . { 

Soap, candles, vomdalilo oil .. \ 

\ Copjier sulphate, jiotassium di- | 

I cliroinate, animnniiun clilorlde I 
1 and carhonato . . . . . . i 

Pi« iron 

(thoinioals. leatlier .. ; 

Cliemioals. pliarinaceutieal pro- 
ducts j 

Tanninj' materials . . . . 

Pap<‘r, rubber . . • . . 

niaek sheets, tlnjilato 
Paint, varnish, fiUimel 
Pajier (newsj)rint and journal), 
Klassware 

Heavy jdiarmaecutlcal .md I 
analytical clieniieals, i)aints, j 
! ^ arnislics. miti fouling com- 
positions .. . ! 

(’liemical jiroduets for industiial 
purposes . . . . . . 

Chi inlcal and jdiarmaci-flt ical pro- . 

ducts , . . . . . . . : 

Industrial cliemlcals, oils .. I 

Crueililes . , . . . . . . [ 

t-austie soda and potash, iaicinod 
Klauber salts, sulplnirlc acid, 
•lUeljraeho extract 
I soda asli, salt cake, chloride of 
j lime, rosin 

Technical oils, window itlass. iron 
and steel bars, drtij^^ists’ 

1 sundries 

Paint, varnisli, jiaper. ftlass 
j liottles 
j Cliemieals . . 

Drugs, dyes. soap, cldna, glass. 

liaper, inks 
Perfumery, leatlier 
Karthenware, tiles. . 

Chemicals, (‘ssential oils, mica, i 
rubber . . . . . . ; 

Chemicals . . . . . . . . I 

Cliemieal products . . . . j 

I ^Metals, ehendcals, paint, varnisli, l 
I linseed oil, dyes. drugs. I 
! medicines, starch, perfumery . . i 
j Metals, cljemicals, drugs, dyes, j 
I eemmit. china, perfumery (eata- I 
loguec of) . . . . . ; 


Iteference 

Numlier. 


1 

H 

:{» 

4U 

8-J 


48 

42 

i) 

r>o 




12 

t);{ 

51 

52 
i>r> 
.5<i 
JO 

17 

18 


100 

60 

00 

io:j 


105 


04 


05 

21 

08 

70 

112 

114 


78 


i 

I 

I 

I 

I 

I 

i 


* The High Commissioner for Canada. 10. VictorU Street 
bondon, S.W. 1. 


Market Socght. — A Dani.sh firm in Mexico deal- 
ing in esHcnee of linaloe, henequon, mercury, 
vanilla, cocoa, sugar, alcohol, hides, and coquito de 
aceitf is anxious to get into touch with importers in 
the IT. K. [79] 


! • TARIFF, CUSTOMS, EXCISE. • 

Argentina. — The •new Customs Tariff Amend- 
I inents Law increa.ses the former duties by 20 per 
i cent., but the duty on* various articles, including 
j red and white load, lead pipes, .slabs and sheets, 

: rubber goods and galvanised iron sheets, is iii- 
: ereastnl to a greater I'jptent. * 

Belytum . — A supplement to the issue of July 8 
: .sets out in full the customs tariff showing the “ co- 
' efficients of increase* ” applicable in the case of 
each separate heading and sub-heading and also 
j the articles citlu'i* frc«' of duty or subject to ad 
' valorem duties wfjiich art* not afiected by the deert'o 
I of June 12. 'J’he dccret; is effective* from June 21, 

I and will cease to be in force on June 15, 1921. 

I Among the duty-free articles are drugs, manures, 

I certain oils, scientific instruments and apparatus, 
chemical products not specifically mcntioiutl (in- 
, eluding acids, salts, and uneniimeratod chemicals), 

I resins, bitunu'iis, dyes, and colours. 

Export licences are again re(iuiro<I for bottles of 
> all kinds. 

Balivia . — The now customs tariff canu* into force 
on J uly 1 . 

i'hile. — A decree dated April 17 imposocl certain 
restrictions on the importatit)n and sale of sac- 
charin and similar products. 

A copy of the now Sanitary Code may lx; S(*(*n at 
the Department. The articles affected include phar- 
maceutical j)rcparations and foodstulfs. 

Cuba : — The rostrietious on exports and re-exports 
liav<* 1m‘<‘u withdrawn except in the case of money, 
and gold and silver in any form. 

The import duty on gold, silver, and i)latinum 
has bet*n im rea.sed. 

Danzig. Tin* conditions regulating trade be- 
twe<*n Danzig and (iermany, Danzig and Poland, 
and Danzig and other countries are .set out in the 
issue for .Ldy 22. * 

Fran re.- -A summary of the new turn-over tax, 
which varies from one-tenth to 25 per cent, ad 
valorem h given in the issue for July 15. Spirits 
an* subject to the liiglu'st tax, and among the 
“ articles of luxury ” whicli pay tax at the rate of 
10 per cent, are (“cramic wares, cocoa, chocolate, 
glass and crystal war(*s, and perfumery. 

The export of oil cake in amount to lie fixed each 
month by the Ministry of Agriculture will he 
allowed during the .summer, hut cxjxut duty will be 
levied thereon at the rate of 25 francs p(*r 100 kg. 

A list showing the quantity of dyes and other 
chemicals that may l)o importc'd from Gc'rmuny in 
<‘xc(‘ss of the levy imposc'd by the Pc*ace Treaty may 
lx* si'ou at the Dcy>artment. 

'i'hc (*xport or re-exportation of cast iron and 
scrap iron ca[)ahle of utilisation for re-smelting is 
jirohihited as from July 10, save under cc‘rtain con- 
ditions. 

French Cofoa/c.s.- Colouring materials, chemical 
and pharmac<*nfical products, in excess of the levy 
imf)os(*d by tin* (German Peace Treaty, still nxynire 
special Mceiic(*s when imported from (Jc'rmany and 
other Euroi)ean countries subject to the French 
Gc'ueral Tariff, 

Dominican Bejiuhl ic.—A copy of the new sanitary 
laws may he seen at the Department. The laws 
afF<‘ct the sale ol drugs and patent medicines and 
the sjBiitary control of foodstuffs. 

Italy. The temporary suspension of the customs 
<luly on newsprint paper is continued until 
August 31 . 

AiU()ug the* articles for whicli exjiort lic’cuces are 
still recpiired are cocoa, cocoa-butter, edible gelatin, 
sugar, molas.ses, glucose, edible vegetable oils, lard, 
steel ingots, pig iron, base metals, metal alloys 
(except ferrosilieon and tinplate), acetone, certain 
aeid.s, alizarine, aniline and its salts, starch, lime, 
cement, so^linm carhonato, waxes, rosin, copra, 
bones, chromates and dichromates, d6gras, dextrin, 
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tanni^ig extracts, j^psum, gums, rubber, animal 
and vogetablo fats, indigo, Tegetable fibres,' ores 
(with some exceptions), min^jral oils, cellulose, 
woodpulp, hides and skins (with some exceptions), 
certain potash salts, pyritesj chrome salts, tin salts, 
copper sulphate, cinchona bark, alcohol, toluene, 
turpentine, vaseline, precious metals, certain drugs, 
and fertilisers. • 

Kelantan.~~T)Mi import ‘duties on alcoliolic 
liquors have been increased. 

Latvia. The right to sell spirits and brandy is 
a otato monopoly, and importation by privah' 
persons is not allowed. 

Morocco {l^rencl^ Zone). — Th<^ revisi'd “ gate- 
taxes on, inter alia, glassware, lime, (ement, iron 
and steel bars, bricks, building pottery, fireproof 
wares coal, are set out in the issue for July 22. 

^ etherlands. fiJxport prohibitions have been 
temporarily rais('d Iroin ammonia, iron, steel, 
metals (except gold and silver), and vegetable fibres. 

Newfoundland. — The proposeci tariff ehangts 
affect leather, tanning materials, manures, sul- 
phuric acid, printing paper, fire elav, china clay, 
sand, cattle cakes and foods. 

Peru.-— An additional 10 per cent, import duty 
IS applied to all dutiable maU‘rials imported 
through tile customs houses of th<‘ Hepublie. 

Poland. — The import and export regulations | 
now in force are set out in the issue for July 22. 

St. Christopher and Nevis.— Thv (‘xport duties on ; 
sugar, syrup, molasses, rum, and eocomita have ■ 
been amended. 

South Africa.- -li is proposed to prohibit the im- ' 
port of wines and spirits from “ prohibition ” 
countries. 

Sweden.- ()live oil, araehis oil, sesame oil, and 
(Xittonseod oil when imported in glass or earthen- 
ware vessels pay duty at the rate of 5 ore per kg. i 
(including the weight of lie ve.ssels), but when im- 
ported in other vessels are ftLO of duty. 

Switzerland.- -A permit is reqiiir(?d for the export 
of, inter aha, various semi-nianufaetures of glass, ‘ 
gla-s hollow-ware eoud)iued with preeious metals, 
raw animal and vegetable material for pharma- 
ceutical use, eruclo tartar, phosphoric acid, and ' 
certain phosphorus compounds, white and red plios- 
phorus, " ehromosar’ mordant, laund(>ring pow- 
ders, and soap. 

New or inerc'asod <luiies are payahh; on, inter 
alia, coal, lignite, coke, hri(|uettes,‘ alcohol, petro- 
leum and its products, naphtha-solvent, mineral 
and tar oils. 

Tunis.- All goods imported from or origijiating 
in Germany pay duty at the rates preserilx'd in the 
French “General” Tariff, ineieased by tlie “ eo- 
effieients of increase ” applieahlo in From e. . 

Products of other countries imported from Ger- 
many arc also subject to the “ surtaxo d’entrepdt ” 
or the “ surtaxe d’origirio ” ap|>li( ablc in France. 

The export or re-export of wood for the maim- i 
facture of celluh'se pnip, eellulohl, etc., is pro- i 
hibited as from Join* Ifj. 


many. The full text of the Order is given in tho 
Jhard of Trade Journal of July 22, and in the 
London Gazette of July 23. 

JjRiTisu Industries Fairs.— T he President of the 
Board of Trade has appointed a committee, with 
Sir Frank Warner as chairman, to consider the best 
policy to be adopted as regards British Industries 
Fairs, particularly in respect of tho centres at 
which they should be held, the trades which should 
Ik- included, and tho classes of exhibitors which 
should be allowed to participate. Tho secretary of 
tlie committee is Mr. A. G. Chutcr, of the Depart- 
ment of Overseas Trade. 

Dominions Tourino Exhibition. — The Depart- 
ment of Overseas Trade is issuing a pamphlet con- 
taining particulars of the touring exhibition it is 
now organising. The Tour will leave England early 
in li>2l and will travel for aliout two years; it will 
visit South Africa, New Zealand, Australia, and 
Canada, the various Governments of which are pro- 
viding Exhibition Halls, and arranging for reduced 
fares, freights, ok;. Among tho goods especially 
wanted in the Dominions are glassware, china and 
eartlienwar<‘, and scientific instruments. 


COMPANY NEWS, 


GOVERNMENT ORDERS AND NOTICES. 

Prohibited Exuorts.— T he Board of I’raAe has 
notified the removal of tho following materials from 
tho List of Prohibited Exports as from .Inly 22, 
1920: — Guanos; phosphate rock, namely, apatites, 
phosphate of lime and alumina. 

German Nationals and British Patents.— The 
President of the Board of Trade ha.s is.sued an 
Order, dated July 19, 1920, directing the Custodian 
of Enemy Property to divest himself of patents pre- 
viously owned by German nationals, in accordance 
with Article 306 of the Treaty of Peace with Ger- 


EXPhOSTVKS TRADES, LTD. 

At the ordinary general im-eting, held in London, 
on July 6, Sir Harry McGowan, chairman ana 
maiTagiiig <ii rector, described the object of the 
amalgamation (this J., 1918, '162 R, 1910, loin), 
the difficulties experienced in bringing it about, the 
lines upon wliieh it was (bu'cloping, and the finan- 
cial re.sults of the past two years. 

Although the long-drawn-out negotiations' be- 
tween the firms oorc('rned were not eomph'tcd until 
November, 1918, tlie efh-ctivr- policy of tho merger 
had Ik-oii operative some time before that date. It 
had hi'en carried out on the soundest lines- the 
capital value of pre-war plant was drastically 
written down, war-time extensions were taken at 
one-fit th of their cost, and met by the issue of de- 
ferred shares, whilst goodwill wa's valued entirely 
upon pre-war lesnlLs. The difficult problems 

attending the re-estahlishrnont ol pre-war indus- 
tries and the re-distrihiition and consolidation of 
production had been successfully solved, and atten- 
tion had been directed to the oponing-iip of new 
fields of empluynient for ( apital rendercHl unpro- 
ductive by the war. The present activitii's of tin' 
company could be roughly -^egregak-d into chemicals, 
(industrial explosives, chemicals, acids, gas 

mantles, collodions varnishes, etc.), and hardware 
and metals (nu-tai goods and hardware, motor 
accessorie.s, metal powdi-rs, welding, etc.). Seeing, 
that some 60 per cent, of tho capital was now in- 
v<;.stcd in undertakings which had no connexion 
itli the cx[)losive8 industry, it was proposed to 
give the conifiany a new name. In selecting new 
fields of maiinfactiire, the transport industry 
appeared to he of great promi.se. Substantial hold- 
ings \vQrQ acipiired in the Dunlop Biihhcr Co and 
its suhsidiarie.s. in the Bolax Motor Accessories Co 
‘TA ‘'o of John Marston, (makers 

of tho hiinbcam cycles) was purchased en bloc. Fol- 
lovving the example of tho leading explosives firm in 
^ u Pont Co.— the sum of 

about 125,000,000 was invested in the General 
Motors Corporation, Ltd., of America, the largest 
motor-manufacturing firm in tho world. Substan- 
tial interests were also held in the British Dyestuffs 
Corporation and the British Cellulose Co., and more 
recently the whole of tho shares of tho British 
Pluviusin Co., of Manchester, had been acquired;. 
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this firm manufa<^tured artificial leather, the pre- 
sets of which appeared to be endless. The result 
of the amalgamation had been to lower the prices of 
the company’s products, e.ff., explosives are now 
selling at about 80 per cent, above the pre-war 
lcvel| in spite of increases of 150 — 200 per cent, in 
the eVst ot materials and increased wages. On the 
subject of taxation Sir H. McGowan hold that the 
period of liquidation of our national indebtedness 
should be prolonged, so that our industrie.s would 
be enabled to acquire such a share of the world’s 
trade as would facilitate the much earlier payment 
of that debt. 

The net balance at profit and loss for the years 
1918-19 was £1,055,241. The ordinary shares re- 
ceivetl 9 pi'r cent, for 1918, and are receiving 10 
per cent, for 1919, the deferred shares obtaining 5 
per cent. The sum of £231,472 is carried forward. 


TRADE NOTES. 


imiTLSH. 

Barbados In 1918.- -Tn the year 1918 the imports 
amounted to £2,986,000, as against £2,285,278 in 
1917. The sourcjes of the imports were distributed 
RvS follows; — lliiited Kingdom 27, Canada 15*25, 
British Possessions (including India) 15*5, rnited 
States 37 per cent. The imports from the United 
Kingdom and the Unit'd StaU's sliowed a decrease 
of 7 and 2 per cent., respectively. Exports were 
valued at £2,480,046, an increase of £290,532, the 
share of the (hiitod Kingdom l^ing £179,340 and 
of Britisli eolonies £1,428, .332. 3'lie chief procXict 
of iho colony is sugar, 33,207 t. of winch, valued 
at £087,453, was export^kl in 1918, as against 
51,900 t., worth £1,056,4.30, in the previous year. 
The e.xport of molasses was 10,083,009 galls., worth 
£875v390, eompariM.! with 9,4C)0,100 galls., worth 
£513,84.3, in 1917. The dccreas(‘Jn the 19lo sugar 
crop was mainly due to the lack of rainfall. The 
new stHuJling sugar canes conliniu' to give good 
results and other new varieties are promising well. 

A commission was appoinU'd to inquire into certain : 
seriou.s pests of the sugar eaiie, hut a r<q)ort has not 
y’et l>een issued. Following sugar iu ii,)])()rt;inee is 
cotton, the cro|) amounting to 192,.') 11 lb., worth 
£28,949, against 70,296 Ih., worth .£821.3. in 1917j . 
the arer under cotton increased lron\ 980 to 13.37 
acres, 'i; local agricultural department has Kkoi 
imj)roving the exotic and indigenous cottons by 
seUstion and hybridisation, and 20 acres were 
planted with the improved exotic cotton, whicli it 
IS thought will furnish enough secxl of a gocnl strain 
to plant the area estimatccl for 1915^-20. — (C'o/. 
Tlcp.-Ann., No. 10.35, May, 1920.) • 

FOUETGN. 

Sumac Trade of Sicily.— During 1919 the prcxluctioii 
of .sumac- in Sicily was only ahont Pi.OOO ions; of this 
amount 00.35 tons of ground and 1920 tons of Ic'af, 
to a t^)tal value of £“237,901, were c‘Xf)ortcd to tlie 
United St.atc.s. The trade was greatly resiric;ted 
by lac k of transport facilitic’s, ami pric-es, whicli have 
advanced to 18*6 — 19 lire (lira-9id,) for sumao with 
28— >30 per een.t. of tannin, still sliow an upward 
tendency. It is reported tliat from 10,000 to 15,000 
tons of sumac is on liand in Sicily, most of it being 
already sold, to, or earmarked for, American piir- 
eh.asers.— (/7.S. Com. Z/cp., Mai/ 18, 1920.) 

Trade of the Soerabaya District, Dutch East Indies. — 
I'hci* trade of tlii.s district during 1918 was much 
hainpored by sliipping difficulties. Amongst tho i 
imports in that year were: — Chemicals, 3410 tons; ' 
coal, 31,999 tons* ammonium sulphate, 9747 tons; | 
iron ancl steel aim manufaetnres thereof, 7292 tons; j 


kero.sene oil, 223.881 cases; lubricatftig oil, 870,.398 
litres ; white and red lead paint, 410 tons ; asbestos 
sheets, £7805; .soap, 20,379 cases; tar, 826 •tons; 
zinc, 76 tons; zinc white, 184 tons. The exports in- 
cluded : Groundnuts, hulknl 188 tons, and unhulled 
855 tons; copra, 1821 Ums; sisal fibre, 27,924 tons ; 
hidc.s, buffalo 437.887, and row 2,6^i3,(M>8; kapok, 
2898 Ions; peanut oil, 1,284,683 litres; Peruvian 
bark, 240 tons; rubber, 7.37^ ton.s ; and sugar, 
6c54,378 tons. About half of the sugar exported in 
1918 wont to Briti.sh India and a little less than half 
tho total exports went to Singapore in that year. 
The exports of sugar, riibbc*r, and sis.'il fibre showed 
large iiieremeiits, but tho.se of coffee. ka[>ok, and 
copra .showed dcc rc'ast's. — (fCS. Com. Suppl., 

.!/>/•. 24, 1920.) • • 

Chemical Exports from Norway. — Tlic following 
table* shows the* exports of Norwegi.in chemical pro- 
ducts, ill metric tons, for tho years 1918 and 1919 : — 


Cliomii'uls. 

11)18. 

191!). 


Metrii 

ton.o. 

N itrif ai'ifl 

a36-: 

1.4.32-8 

Oxalic adtl 

20d t) 

2!);3-4 

Ammonium tuilphat*.- 

— 

2.32-5 

Ammonium iiilraU! 

. . 40.58:-9 

.5.16;l 1 

,S(Hliiiin nit rale 

. . 2.6.3(3 0 

i:!.()36-4 

Soiliuni nitrite 

2,007-8 

1.893-1) 

Norway Haltjietre 

. . .'■.:i.62r)-.3 

0.3.880-2 

Cyan.-tmidc 

11) .'■» 

0,929-9 

Culeiuiu earbitie 

.. 41,77] 0 

2.5.699-3 

Verroallieou 

.. 16,801 --.t 

2,4580 

Iodine . . 

4 

30 

Mutches 

5,014 9 

4,6.5;3-8 

Guni)Owder and otlien 

explosive.-^ .5 1) 

8-6 

(/'.S'. Com. J\i'p., 

May 18. 1920.) 
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KlEINKS PhAKTIKUM I>Kll Kc^LLOinCHRMlE. By 
Wolfgang Ostwald, a.isisfed by P. Wolski. 
Cp. 1-39, with 14 illustration!^. {Leipzig ami 
Dresden : Theodor Steinkopff. 192U.) Drive 
1.3 niA* . 

This book gives c lean and .ample directions for no 
les.s than 108 exercise's in Colloid Chemistry, ail of 
whieh, the author a.ssnrc's ns, “ really come off ” — 
a statement whicli tho reviewer can omphatically 
confirm from pc'rsonnl c'xperioncc of a largo num- 
l)c*r of them. Tho examiiles chosen are well calcu- 
latc'd to impress the stiuh'iit with the vast scope 
of tin* subjoet ,and with tlie number and variety 
of the metliods, mostly pliy.sical. calU'd for in the 
study of the colloidal state. From tho pedagogic 
point of view it may perlmps he questioned w hether 
sneli a plc*lhora of material is ner(’*ssary or even 
desirable. The view seems tc'n.ahle that a compara- 
tively small number of carefully chosen typical in- 
stances will serve tho needs of the student, who 
must afterwards he indurcxl to cxerc-iso his in- 
genuity and to aecpiire the useful habit of eonsult- 
ing the original literature. On tho other side it must 
he* admitted that tlie task of selc'ctioii is extra- 
ordinarily difficult, that at present laboratory 
inaniials arc written (piitc* as miicli for teacleu’S as 
for students, and that the fornu'r, if at all qualified 
to ieaeh the* subject, will have no difficulty in 
choosing what is most n.seful to their parlicular 
pupils. 

I’hc* hook is extremely well balanced, and tho 
authoi»has not allowed por.soiial profc'rences for cer- 
tain parts of tho subject to affect his choice of 
matter unduly. A certain .affc'ction for viscosity 
measurements is perhaps noticeable. The examples 
given are useful, provided tho student is made to 
realise that time-viscosity or concentration-vis- 
cosity curves show only “ in a glass darkly ” what 
changes take place in a given system, and that 
attempts at precise interpretation go much beyond 
the limits of our knowledge. This, however, i.s a 
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amall point. (Senerally speaking, the catholicity of 
the book is remarkable, and probably the outcome 
of a tery lively “ joy in the phenomenon ” of .what- 
ever kind, and of that enthusiasm for the whole 
discipline which has made the Author for some time 
its leading propagandist, 4 >r (to use a term free 
from disagreeable associations) its knight-errant. 

it is to bo hoped that this enthusiasm will prove 
sufficiently infoctio\i8 to induce a largo number of 
students to carry out the •xporinients descrilied. 
There are few branches of experimental science in 
which mere procedure plays a part as important 
as in colloid chemistry, and none in which the pro- 
perties of a system d(*pend, not only on its com- 
position but on its history, as they do with most 
colloidal preparations. While • the theoretical 
results, and tne terminology, of colloid chemistry 
are becoming fairly widely known, a (amiprehensive 
working knowledge of this vast fu ld is still the pro- 
perty of a very small number, as is evident to 
anyone who critically rcaids some recmit literature, 
more especially on its “ aj)pIications.” Nothing 
could contribute more towards remedying this state 
of things than tlie present work. 

KmIL llATSCnEK. 


PuiNciPLEs OF Metallooraptiy. llv It. S. Wil- 
liams. 7’p. 158. {New York: McGraw-IIUl 
Book (Company. London: Hill Publishing Co., 
Ltd. 1920.) Piice [2s. net. 

This little book has been expressly written to 
moot the needs of engineering students who do not 
wish to specialise in metallography but who require 
some kn()wl(‘<lg(' of tlu*, siibj(‘ct in connexion with 
their professional work. In tlu' accomplishment of 
this the author has been einijicntly successful, as 
ho has given a review^ of the subjtM't not <uily suffi- 
ciently w'ido for geiu'ral eiigiiu'eriiig students, but 
for the majority of metallurgy students also. There 
^is no doubt that there is a tcndeucy in all the 
*large schools of metallurgy in this country to devote . 
far too much time to the physico-chemical prin- 
ciples of metallography at tlio expense of time 
which should l)e devot(‘d to the general principles 
of metallurgy, ore treatment, and kindred subjects. 

In the book also greater enipliasis has been laid 
on the appli(,‘ation.s of iiH'lallograpliy to the study 
of industrial materials and to the elucidation of 
the causes of failures nu-t with in j)?actice than to 
the more purely physi(;al aspect of the subject. 
Here again our schools of inctalK>graphy will do 
well to take the lead given and Irain graduates 
who can not only read coniplicat(*(l e(|uilihriuin 
diagriims of alloys of little importance, hut who 
can actually tackle a problem conucoted with the 
failure of material in service and give a correct 
opinion on tlic cause of the trouble and advice as : 
to how the same trouble may ho avoided or over- 
torno. The hc’ok may he eonsidert'd of special value i 
as indicating what is lu'cessary for the stmlents for ' 
whom it has he<'n written, in spite of a few errors ' 
in the text, such as the statement given on the ! 
solidification of solid solution that “ It is neres- ; 
sarily true that tlu' cry.stal whit;h solidifies last 
must have exactly the same composition as the ' 
original liquid molt,” and on int<'rmctallic com- 
pounds that “ IJy far the most iinportant of these 
compounds is the iron carbon compound Fe, C., the : 
chief surface constituent of ca.se-liardcncd steel.” i 

The illustrations, w hich include a large ^uuinber 1 
of photomicrographs, havt^ been well chosen and i 
neatly executed. In the appendix are given an : 
outline of a course of exp<‘riiru'ntal metallography 
which embraces most of the practical work neces- 
jjary for students to undertake, and a descriptive ' 
list of the more important books and journals deal- 
ing with the subject, which wall be of value to those i 
wishing to pursue the subject further. 1 

C. 0. Bannister. ; 
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THE EXCESS PROFITS DUTY AND I 
SCIENTIFIC RESEARCH. i 

' I 

In our “ Fa rli anientary Nows ” of July 31 wo ' 
gave in extenso the terms of tho new clause added j 
to the Finance Bill on the proposal of the Chan- 
cellor of the Kxchequea-, by which contributions i 
made for charitable, oilucational and scientific 
(research) objects are to be allowed as deductions 
in com]juting excess profits duty. In granting this ; 
concession, and incidentally establishing a pre- 
cedent, Mr. Chamberlain stated that his aim was to i 
encourage groat trading firms to recognise their 
corporate liability to the communities in which . 
they live, and among which their revenue is 
earned, and to enable directors adequately to rocog- ' 
nise their growing ro-siionsibility. 

Tho generous response on tho part of many public 
oompanies to the numerous recent appeals made 
by our universities, no less than the spontaneous 
gifts which have been made to scientific institu- 
tions, are welcome signs that some, at least, are 
“ re(x>gnising their growing responsibility.” Yet 
it must be confessed that, in spite of all the so- 
called les.sons of the war, tho British 'public still 
far from realises tho very vital connexion between ! 
science on tho one hand, and industry, (ximmcrco 
and national welfare on tho other. The recent : 
opposition by a body of shareholders of one of our 
greate-st chemical undertakings to giving for tho 
furtherance of scientific education and research a 
sum cMpiivalent to less than one-eleventh of .the 
company’s net profit, shows that Matthew Arnold’s 
reproach that we 'are a nation of philistines is not 
wholly undeserved. That there is ho{>e of better 
ideals prevailing may, however, be inferred from 
the fa<!t that after the proposail had been more 
fuJl^ exi)lainod to all the shareholders, they ex- 
pressed api)roval of tho allocation by an over- 
wliehning majority. Moreover, the fact that the 
IIoiiso of Commons has seen fit to include the pro- 
motion of scientific rc.search among tho liabilities 
and resjH>nsibilitie.s of those who direct our indus- 
tries, may bo regarded as a sign of no small promise. 

Tlic purport of tho Chancellor’.s “concession ” is 
that any contribution made after July 10, solely in 
.aid of scientific research, will be ^aid as to three- 
fifths by tlu State and only two-fifths by the con- i 
tributor. Sur» ly opportunity was never more golden I 
for those publu and private comiiaiiies whose exi.st- | 
ence and prosperity depend upon the applications i 
of science to industry to make some return for “ ser- | 
vices rendered ” ! The old saw, “ Bis dat qui cito 1 
dat,” applies with peculiar force at the present | 
time, for — if ministerial promises can. be taken | 
seriously — the excess profits duty is not to be re- 
tained indefinitely ; in tho Chancellor’s words, it is 
“ an abnormal and temporary tax arising ou^ of 
temporary and abnormal circumstances.” Prob- 
ably no tax of rexent times has mot with such a 
torrent of adverse critici.sm as the one in question, 
and it remains to be seen whether those who see in 
it a “ thing evil ” will recognise their gratitude and 
responsibility to science by demonstrating that, 
after all, it contains a “ soul of good.” 

There is a further consideration of especial im- 
portance to chemists and chemical indii.strv at the 
present time. The appeal which is shortly to be 
launched for funds to enable the various chemiod 
societies to find, inter alia, a solution of their 
“ housing problem,” will derive great support 
from the far-seeing laction of the Chancellor of the 
Exchequer, provided that the new clau.se be applies 
able to this case. The relevant words in the clause 
are: — “ .... ^any oontribiition .... to fthy trust, 
society or b<^y of persona in the United Kingdom, 
established solely .... for the advancement of 


— 

education or for scientific research . . . .” Although 
the proposals of the Federal Council for Pure and 
Applied ^emistry hame not yet been announced in 
any detail, it is safe to surmise that they will be 
found to meet the urgent and es.sential needs of 
all tho.so a.ssociating societies *10 which research is 
of the very first importance, and hence it is to be 
hoped that the Cluancellor’s clause will lend itself to 
an interpretation favourable to their furtherance. 


I • 

BRITISH PHARMACEUTICAL 
CONFERENCE. 


The fifty-seventh annual general meeting of the 
British Pharmaceutical Conference was held at the 
Boyal Institution, Liverpool, from July 19 — 23. 
After tho Lord Mayor of Liverpool had wolcoinod 
the members, Mr. G. A. Hill delivered his presi- 
dential address on “ Progress in Science and 
Bh.irinacy 

In dealing with synthetic drugs, Mr. Hill spoke 
of the attempts made by chernico-physiologists to 
correlate chemical constitution and physiological 
action. Much chemical and physiological work has 
been done in this field of research, and certain 
generalisations have been deduced from very 
numerous data ; yet it has to be admitted that really 
very little is known of this borderland subject. The 
physical condition of the substance, its solubility, 
especially its relative solubility in different solvents 
(“ partition coefficient ”), its absorptive power, 

I osmotic properties, and other physical properties, 
have .18 much to do with its physiological action 
I as has its constitutional formula. It nmy indeed 
bo that tho purely chemical action of a drug is 
destined to play a subordinate role in therapy, and 
that, in the past, the pliysical action has not been 
sufficiently considered. Chemotherapy shows clearly 
that tho physiological action of a substance is not 
due to one constituent only of th.at compound, but 
that it also depends largely upon the molecular 
orientation of tho compound, .and tho ratio of 
ad.sorption which exists between it and the protein 
colloidal particles through which this or that 
constituent is going to act. Consider arsenic, for 
example. In the treatment of disease, plain liquor 
araenicaUa is not so effective as colloid.al arsenic 
sulphide, nor is the batter so effective as arseno- 
phcnylglycine, nor the last so effective as diamino- 
arsenobenzeno. They all cont.ain arsenic, but the 
last, in virtue of its amino-groups, is able to be 
absorlxHl in very large quantities by the protein col- 
loidal particles; consequently, tho greatest amount 
possible of the element gets taken up. So far as 
can be seen .at present, the amino-groups are of 
gre.at importance in a chemotherapeutic compound, 
especially if they can be placed in the ortho-position 
to the element one wishes to incorporate. 

Of greater import.ancc than the group is the 
molecular orient.ation ; one needs only to mention 
tho effect of introducing an acetyl group to 
illustrate this point. Compare diorthoaminothio- 
benzerie with its acetyl deriv.ative; the former is 
practically a specific for metallic poisoning, whilst 
the latter is as inert as plain colloidal or sublimed 
sulphur. Even diparaaminothiohenzene cannot 
compare with the ortho-compound. The addition 
of .an acetyl group to salicylic acid results in a new 
analgesic property, while at the same time the 
undesirable after-effects of salicylates are in some 
measure eliminated. A simil.ir addition to 
‘phenetidin gives us phenacetin with its valuable 
antipyretic proportiee. On tho other hand, the 
addition of an acetyl group to parahydroxylphenyl- 

B 



M6 R 


REVIEW. 


[Aug. 1«. IMO. 


ethylamine (an active principle of ergot) results in 
a loss of activity. The introduction of the acetyl 
group into the choline molecule»con verts this com- 
paratively inert substance |^to a powerful heart 
poison. Highly interesting is the case of aconitine. 
This inteiiHoly poisonous alkaloid is the acetyl de- 
rivative of benzaconinc, the latter substance l>eing , 
relatively non-toxic, let the ir^irotluction of further ! 
acetyl groups into the aconitine molecule does not ; 
increase, but diminishes, its toxicity. 

Considering syntheti(' drugs from the point of 
view of their manufacture, we find that in very 
many of tlnuu alcohol is necessary, either ;is a : 
solvent or as a reaetting ronstitu('/.t — r.f/., adalin, ' 
anrosthesin, plienazono, chloral, veronal, sulphonal, , 
urethane, phcnacetine, and many otlier.s. 1 
Individually en<'h one may not he sufficiently ! 
important to warrant legislalion nor change of J 
d(Miartiiiental attitude ol adrninistr.ation, hut 
(;ollectiv('ly tluise, and ollo'r pnr(^ chemicals not ■ 
used in medicine, mean the organic fine chemical , 
industry. The use of duty-free aleoliol without , 
unduly harassing restrictions is essential for tho j 
estahlishment of this branch of mamifactnri', with : 

hich goes progress in llu? discov<'ry ami intro- i 
duction of new’ snl)slances into medicine; hut it is . 
a W’ider qui'stion still, for this class of maiiufatdure ; 
is one branch of tlie fiiu' (hcmical industry which i 
must bo considonnl as a whole. 'I’lie importance to [ 
tho coimiry of establishing upon a firm basis tin; ! 
fine clumiical industry, in which previous to j 
August, lt)ll, (Germany stood supreme, has been | 
argued so frequently and so couvineingly during 
the past six years that furtlu'r r('f('r('nc(' to it ought , 
to be nniiocessary, yet unhapiiily tin's is not the ^ 
case. Now, before tlio industry is suffieiently ; 
strong to resist tlu‘ onslaught, it is ('xposecl to ' 
attack from abroad by the unrestricted importation j 
of foreign fim' ilK'niicalu. As if to ni: ke assurance 
aoubly sure, this infant industry is in process of 
being strangled at birtli by tlu' excess i)rofil8 duty. 
Starved of alcohol and stith'd by tho E.1*.D., what i 
remains is being done to death by the Sankey ^ 
judgment. 

Among the papers read at the Conferenee was one , 
by Mr. T. 'J'nsting Cocking, who showed that wlieii : 
oil of encalvfttus and ortho-crosol are mixed, heat is , 
evolved, and on cooling, w'hit.o trarisiiaront crystals, 
consisting of an c(piimoh'cular combination of i 
cineolo and ortlio-cresol, separate. Tins is a. now' j 
compound, which has been named “ rresineol.” It , 
may be rocrysLalli'sod from various solvents, and ! 
forms beautiful prismatic crystals melting at ; 
.55'2° C., and boiling at 185° C. Cresineol is ; 
volatile, and po.s.si^sses a pleasant camphoraceons i 
odour. It is not canstie in its action on tho skin, j 
and yet contains 41 iier cent, of cresol. Having 1 
high germicidal properties, it is likely to prove of , 
groat value as an antiseptic, both for internal and ; 
external application. Tho fact that a solid com- | 
pound is formed when oil of eucalyptus and ortho- j 
cresol are mixed can be madn use of as a means of i 
determining tho amount of cineolo in oil of j 
eucalyptus. Tho method i's based on the determinii- | 
tion of tho freezing ijoint of a mixtun' of tho oil j 
with ortho-crosol; having observed this point, one j 
may road off directly from a curve, given by the j 
author, tho percentage of eineoh; contained in the 
oil. . . . } 

Air. J. Jones dealt with the variability in tho j 
composition of cornnu^rcial samph's of mercuric ! 
oxycyaiiido, which are more fr('qncntly than not [ 
mixtures of true oxycyanide with normal mercuric 
cyanide in differing preparations. The <liffienlti(‘s 
regarding the decomposition of the salt during 
manufacture were referred to, and a method for 
‘preparing the pure substance was given. One of 
.tile chief points to which attention w'as drawn is ‘ 

' i the explosive nature of the salt. There have been 
one or two accidents through explosion, but no 


satisfactory explanation has yet been advanced os 
to w^S the salt in itself is dangerous, or 
whether the explosions may bo the result of 

that tho tests givc^ in 
tin; United States rharmacopa'i.a for the detwAion 
of inorganic phosphate in sodium and calcium 
"lynwopliosphatc are valnoli^ss. A satisfactory 
nmans of applying the molybdate test was given, 
;in(i airm a special modification capable of detecting 
0 001 per cent, of inorganic phosphate m gI>ceio- 

Phcr.s dealt with the disadvantages 
of dct.'riniiiing lead in alkaline solution by the 
mel.lKKl given in the British Pharmacopo'ia. A 
methoil of determination in acid solution is sng- 
•msted for such cases, using the indicator brorn- 
phenol blue, wliich lia's a colourless neutral point, 
to ensure that the hydrogen-ion concentration is 
always the .-a me, 

Mr. A. Nutter Smith gave d('tails of a te.st 
devised for determining the uncoinbincd acetic 
acid prcs('nt in .acetylsalicylic acid. 

Mr. B. L(Mtch Morris dealt with the determina- 
tion of hydrocyanic acid. It was shown that tho 
British Phnrniacopo'ia prescribed the use of too 
small .111 amount of potassium iodide, and that 
ac{‘iHMi(' rcstills could be obtained by using a larger 
(luantitv. 


THE ARTIFICIAL SILK INDUSTRY. 


L. P. WIi.SON. 

During the last six years the artifii’ial silk indus- 
try has as.sumed an importanct' even gro.ater than 
in pre-war days, partly ow'ing to the contiiyiod 
I'xpansion of tlK? industry, and [lartly ow'ing to 
tho shortage of iiaVural fibres duo to tho enormous 
coiisnm|)tion of cotton for explosives and of w'ool 
lor army clothing, together witli tho reduced pro- 
duction of raw' mats'rial. 

As is generally known, tlie oldest commercial 
metliods for the manufaetnre of artificial silk were 
the nitro and the enprammoninm proi’csses, of 
which the former was developed in France and tho 
latter in (Germany, but for several years InJore the 
war these two wore gradually l>eing displaced in 
all countries by the viscose process, which is Eng- 
lish both in origin ami dovelopment. 

During the war period tho progress of tho viscose 
silk industry has steadily continuc'd, while manu- 
facture by other proce.sscs has Injconie relatively un- 
important until, at tlie present day, by far the 
greater part of the artifi<'ial fibres on tho market 
are of viscose origin. In (Iroat Britain tho changi'- 
over has been complete, and there is now no arti- 
ficial silk on tho market -made in this country — 
other tlian viscose. The Flint works of the British 
Gbinzstoff Co., a subsidiary company of the 
Vereinigte (danzstoff A.-G., of JClberfeld, and 
formerly manufacturing by tho ciiprammonium 
process, being enemy property, were acquired from 
the Public Trustee by Messrs. Conrtanlds, Ltd., 
and are now rnannfactiiring wholly by the viscose 
proc(Lss. Both here and at the Coventry works con- 
.sidcrable extensions have been carried out since 
the armistice, and, in addition, new works are be- 
ing erected by this firm in other places. 

The visco.so process differs from its competitors 
in that tho raw material used as tho source of cellu- 
lose is wood pulp and not cotton, and, during the 
war, the advantage of this circumstance was 
especially emphasised owing to the shortage of the 
latter fib'fb. Numerous sources of cellulose have 
been tested for the production of viscose silk, and 
many will yield a satisfactory thread, but spruce 
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nf which Norway supplio* the greater part— 

L. mngt usual starting material. The almost 
!=» w? res^rces of wood in Canada and other 
'""them countries ensure a sufficient supply for 
alireuuiroments of the industry for an mdefinito 

^ '.riS hut for the processes which require cotton i 
a ivaais, the nitp, eupr ammonium, and \ 
acetate processes, t\ie position ioT a large produc- 
tiou is much less secure. In common with all other 
TuateriaVs, the price oi pulp has increased very 
greatly, so that pulp which in 1914 cost £12 per 
ton is now mark(‘ted at £100, and the prices of all 
other chemicals have altered in the same direction, 
but it is satisfactory to be able to record that by 
means of improved processes and machinery Eng- 
lish viscose silk is now put on the market at a con- 
siderably lower price than that produced in any 
other country, and in the case of some sizes is oven 
cheaper than the corresponding count of Egyptian 
cotton. 

Eor tlie production of a satisfactory spinning 
solution anti product, it is essential that the pul}) 
should be free from lignin and colouring matter, 
and for this reason a bloached sulphite pulp is the 
most tlesirahlc. The wood pulp is converted into 
alkali-cellulose by steeping in strong caustic stxla, 
the excess being pressed out and the wet sheets 
liiu'ly ground and then oxidised. At this stage 
very careful (.ontrol is necessary, particularly witli 
regard to the amount of oxidising catalyst present 
in the alkali -cel I uhxsc. Treatment with carbon bi- 
sulphide vapour converts the alkali-ccllnlose into 
xanthate, which is then dissolved in dilute soda, 
forming viscose.” This solution is projected 
through fine apertures in platinum jets into, the 
spinning hath. 

Spinning haths of very varif'd composition have 
been emjiloycd to prodiK'o th(‘ thread, and, in the 
case of viscose silk, very dilferent results can he 
obtained by the choice of the proper coagulating 
medium ; tlie composition of this — together with lh(‘ 
<legroo of xanthation — enables tl* manufacturer to 
produce fibres with varying shapes of cross section, 
and thus, of different lustre, covering power, dye- 
ing allinily, etc., according to the requirements 
of the fabrics which are to bo made from them. Tn 
this respect viscose silk is unique, for its fibres may 
ho (‘ither smooth and round, or irregular and ser- 
rat<’d in cross sectional outline, or with any inter- 
mediate variation; nitro, cuprammonium, and 
acetate fibre's do not possessoss this property, but 
have a generally smooth outline with, consequently, 
less lustre and covering power. 

In the latter part of the war, owing to the fact 
that the most Huilablo raw materials were often 
iinohlainnhle, viscose silk did not maintain its 
earlier standards, hut these have now boon regained 
and in some respects surpassed; at the, same time 
the production, which was necessarily reduced, has 
in this country again reached and passed its earlier 
figures. On tho Continent numerous artificial silk 
factories were in the war zone, with the result that 
some were destroyed; others, as in Ik-lgium and 
Northern France, had their machinery removed 
by tho German.s for tho benefit of their own fac- 
tories, tho nitro-eolluloso factory at Tuhizc being 
used by the (iermans for the production of ex- 
plosives, while still others were forced to work with 
a reduced output, and those in (fermariy itself had 
tho increased responsibility for tho production of 
textile fibres owing to tho blockade by the Allies. 
The»shorLage of supplies dr e to the blockade led the 
Central Powers to direct great attention to tho 
manufacture of substitutes for tho hitherto com- 
monly used textile materials, these substilutos 
necessarily being obtained from internal sources, 
of which wood and such plants as nettle formed 
tho chief. This gave a great stimulus to the pro- 
duction of fibres from wood, which before tho war 
had already been considerably developed in the two 
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lose was cmp oyed.by tin; Central Powers for 
many uses: lucludiug string, ropes, sacking, and 
' even clothing. 

A certain confusion existed in tho, minds of ont- 
1 sidi'rs with regard to this paper yarn and the new 
; “ vStaplo Fibre ” which was, as a result of the war, 

produced and employed to a 4nrgc extent by the 
Cmitral Powers, and is likely to have a considerable 
' application in the future. Staple fibre, however, 
is a form of artificial silk coresponding fo tlio 
“ Fibro ” of British manufacture and also of 
recent date. ” Fibro ” does not diffi'r chemically 
or in tho early stages of its manufacture from 
ordinary fine filament viscose artificial silk, but it 
is characterised by the short lengths of the fibres, 

; Jii Cermaiiy this maf-erial was largely used during 
the war to eke out tho wool stocks, which were 
exceedingly small, and it was stated that wool fibres 
which wore oLluTwiso too short for spinning could 
be used -.iti f. i••^ilv if mixi'd with 10 to 20 per 
cent, of I’he 4'creinigte (JIanzsfoff 

I A.-C. stated that staple fibre, like artificial silk, is 
I manufactured by means of a very complicated pro- 
• cess requiring chemicals in large quantity and great 
! variety. A description in the Fihber Zeltung says 
! that very fine fibres are first jiroduced, twisted into 
i thick threads, and then cut into 4 or 5 cm. lengths ; 

I by this moans the fine fibres separate again and the 
product tlius obtained spins exceptionally well, 
cither alone or in admixture with other fibres. The 
I production of staple fibre during the war was, how- 
; over, limited in Germany both by tho restrictesk 
I supfilics of chemicals available for its manufacture 
and by the fact that tho production of artificial silk 
was confinotl to a few factories, hut there is no 
doubt that developments in this direction may bo 
1 expected in most eouiitrie.s. In England, “ Fibre ’’ 
is Ix'ing jirodneed in increasing amounts, hut 
instead of being a substitute for wool it is rather 
i a now material used for tin* purpose of giving in- 
: creased lustre in fabrics and for producing im- 
I proved eirccts, 

j Another form of filament which has been pro- 
j duc('d in conskh'rable (|uaniities during the past 
j few years is known as “ Bibboii Straw,” which, as 
I its name indicates, is in tho form of a ribbon; it 
I is generally from one to liv(> millimeters in width 
; and about ()02 millimeters in thickness. To pro- 
I diico this flattened form tho cellulose solution is 
! projected through a slit-shaped aportiiro into tho 
i coagulating hath, tho suhsofiuent processes being 
I similar to those employed for silk, omitting, of 
I course, tho twisting. This product is extremely 
j lustrous, dyes readily, and is employed in a similar 
j manner to fine straw for plaiting or braiding and 
I the manufacture of hats. 

Tho applications of artificial fibres, and particu- 
larly of those prixluced by the viscose proces.s, are 
constantly increasing, and it will he evident, from 
tho fact that tho length, thickness, and form ail(^ 
variable at will over the widest range, that the pur- 
poses to which artificial silk can now bo put are 
limited by little more than tho ingenuity of tho 
textile dosignor. At tho present time it is used 
for all the varieties of knitted materials which can 
b© made from natural silk, cotton or wool, and for 
innumerable woven fabrics from tho finest gauzes 
to heavy tapestries, including also practically all 
varieties of ladies’ dress materials, and many 
fancy materials and trimmings. 

Tho production of artificial silk on tho contineE^^ 
is said to bo 5 tons daily in Germany, 4 tons 
Franco, with smaller amounts in Bel^’um, Italy, 
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Switzerland, Austria and Holland : the industry 
was making progress in Russia until 1917, and the 
latest countries to take up tbe manufacture are 
Japan and Sweden. In Great Britain the output 
has increased to about 10 ^ons per day, whilst in 
the United States the amount greatly exceed.s tins 
figure. 

During the last two yeiirg the exploitation of 
cellulose acetate as a material for the production ! 
of artificial fibres has been attempted in this j 
country. It has been tried on various occasions dur- j 
ing the past ten years in several foreign countries, j 
whore it has not met with any coinmericial sue- i 
cess; its introducti(>n into Engbin(/^ will bo watelnd 
with considerable interest. The British Cellulose | 
and Chemical Co., which set out to produce cellu- j 
lose acetate for aeroplane dope during the war, and ' 
which was, for this reason, largely subsidised by tlie j 
Government, bus now turned its attention to the j 
production of artificial silk from thi.s material. 

Cellulose acetate is not soluble in aqueous liquids, ^ 
and for this reason the production of filaments from i 
it largely follow.s the now nearly obsoleto Chardon- 
net process; also for the same reason the thre.ad 
produced from it is soluble in or softened by mimer- 
oua organic solvents. The thn'ad is stated to be 
impervious to water, this however does not cause 
its strength wlicn wet to bo greater than that of 
viscose silk, and in the dry state its tenacity is con- 
siderably lower. Th(‘ production of acetate silk is | 
apparently still in the experimental stage, for it 
cannot yet be obtained for commercial purpo.ses, 
although small quantities have been exhibited, and 
the samples which are obtainable possess proper- 
ties of which most us(‘rs, whether textile workers or 
dyers, will probably n('('d considerable experience 
before they will be persuaded to accept them as 
desirable in a standard yarn. It 's, for instance, 
unique in its dyeing properties, in that with 
*ordinary methods it can be dyed only by means of 
basic dyes wbicii are among the most fugitive of 
colouring matters; direct cotton colours it refuses 
to take up, and the dyeing of fabric compo.scd of 
cotton and artificial silk with direct colours, a very 
usual procedure, is not possible in the case ol 
acetate silk. Jf this is attempted w’ith acetate 
silk, the cotton takes up the colour normally, 
but the acetate eonibines only with the basic 
impuritio.s in the dye, wdth the result that the 
former may be the desired navy-blue whilst the 
latter is perhaps a dirty yellow shade, or w'hilc 
the former is black the hitter i.s brick-red. 
AVhen dyeing is attempt'd with vat colours of the 
indanthrene type, which are coming into great 
demand on account of their remarkable fastness and 
consequent suitability for washable materials, 
cellulose acetate silk sometimes is partly decom- 
posed, and loses its lustre and silk-like properties. 
Acetate silk has, liowever, a very low eb-etric con- 
ductivity, and consequently may prove to be a very 
useful material for the covering of electric wires 
and for other insulating purposes; in such cases 
where colouring is often de.sirablc, but numerous or 
exact shades are not necessary, the methods and 
dye-stuffs available may give sufficiently good 
results. 

,'5rhe chemist is constantly searching for new 
aterials and solvents with which to produce im- 
proved filaments of increased tenacity and elas- 
ticity, greater fineness, lower specific gravity, or 
reduced cost, and numerous suggestions have been 
made to one or more of these ends, but he must 
always bear in mind that liefore his product can 
deserve, to say nothing of achieve, success, it will 
have to pass before the inijuisition of the textile 
industry which has torn to pieces many a fine theory 
and shown up more than one faulty material in its 
true colours. • 

Artificial silk is no longer a curiosity suitable 
only for exhibition or at most for fancy articles, 


but a commercial fibre which by the beauty of its 
fabrics, and its proved resistance to wear and tear, 
has now established its position among the premier 
natural fibres which have stood the test of centuries. 


POSITION AND PROSPECTS OF THE 
RUBBER INDUSTRY. 


W. A. WILLIAMS. 

The position and prospects of the rubber industry 
are decidedly encouraging as gauged by the demand 
for practically all its prwlucts. As almost every 
manufacturing industry requires rubber goods for 
running its plant, a period of industrial activity 
is immediately reliected in the v’olume of orders 
lying in the bands of rubber manufacturers, by far 
the greate.st demand being from the motor industry. 
I'he ma.s.s production of cars, togi'.tber with the in- 
centive to road traffic brought about by tho 
increasing cost of railway transport, is producing 
in its turn a constant and increasing demand 
for rubber tyres, both pneumatic and solid, so that 
any forecast of the prospects of the tyre industry 
is noces.sarily governed by the progress of the motor 
trade. . , . 

During the war all rublx^r factories were working 
at their utmost capacity, and although with the 
cessation of hostilities there was a falling off in 
I si^ecial war requirements, this demand has been 
! replaced by that for general rublier goods, and order 
books in most factories are filled lor a considerable 
time ahead. It is unlikely that any substantial 
increase in the production of general rubber goods 
will be shown, owing to tho enormous difficulty in 
most cases of procuring early delivery of new p.ant. 
It can be a.ssumed,. therefore, that any increase in 
this class of goods will not exceed the normal, but 
owing to the lu'ed for replenishing the world’s de- 
pleted stocks, it will probably continue for some 
I time to come. Conditions in regard to motor tyre 
I production are, however, abnormal. It vvas fore- 
: seen by manufacturers that a large and immediate 
; increased deiiiaml would eventuate and appropriate 
' prc'parations werp made to meet it. 

I The prospects of the rublx'r trade in this country 
I cannot ho dissociated from the activity of the trade 
I in the United States. American factories consume 
I about 60 per cent, of the world’s total production 
of raw rubber, and consequently the position of the 
industry in America has a world-wide influence. 
The production of motor-cars in the United States 
will in the near future be about three million per 
annum; this year the registration of cars on the 
road, including commercial vehicles, will bo in the 
neighbourhood of nine millions, and these will con- 
sume, on a conservative estimate, some 200,000 tons 
of rubber for tyre-replaccment purposes. 

In Great Britain our requirements are modest as 
I compared with those of America, tho registration of 
j cars in this country being just under the half- 
I million figure. The requirements of crude rubber 
for tyre-replacement can be taken at, approxi- 
mately, 10,000 tons fier annum. This representa 
about 25 per cent, of the country’s total rubber 
requirements u.sed in the tyre industry, a propor- 
tion that will in all probability increase in the near 
future owing to developments in the use of motor 
transport. 

From tho above and the following figures it will 
lie seen that the greatest part of the rubber con- 
sumption is due to motor traffic. 

For all requirements tho world’s consumption of 
rubber in 1919 can be taken at 320,000 tons, and 
tlm production of crude rubber at 380,000. Taking 
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into consideration the demand for the motor trade 
and tor general rubber goods, it is estimated that, 
in ^20, there will be a total world consumption or 
384,000 tons, with a possible crude rubber produc- 
tion of 403,000 tons, thus again showing a surplus 
of production over consumption. 

If the development of the motor trade continues 
at the same rate as in recent years, it is just 
possible that the available rubl>cr in sight will 
be taxed to meet the demand, as the area under 
plantation rubber coming into bearing onljr repre- 
sents an increase of 7’2% in 1921, 6'2% in 1922, 

5 6% in 1923, and 5 4% in 1921. In addition, the 
increased yield jier acre from the estates in bearing 
will also ^ contributing to the total production 
figures. It is worth noting that the average yield 
per acre has risen from 157 lb. in 1910 to 293 lb. in 
1919. There is also a possibility that should a 
shortage in the supplies of crude rubber bc> indi- 
cated, wild rubbers will again come into the market 
to help to make up the balance. These have dropped 
off within recent years to the extent of 20,000 tons 
annually. For the iminediate requirements of the 
trade, however, there are undoubtedly sufficient 
supplies of crude rubber to meet the manufacturing 
demand. 

The supply of cotton is as essential to the rubber | 
manufacturer as is that of crude rubber, and in the 
pneumatic tyro industry, provision hiis to bo m.ade 
for the supply of special grade material. For this 
purpose, so far, satisfactory results have only been 
obtained by the use of long staple cotton, viz., Sea 
Island or Egyptian grades. The former is at, the 
present time not available, the American Sea 
Island crop having been destroyed by the boll 
weevil, and the amount that will be raised need 
not be taken into considc'ration. The supplies of 
cotton from Egypt are not expected to show any 
appreciable increase over tho.se of recent years 
owing to Government restrietton, the available 
ground being needed for the raising of food crops. 
The only relief that can be given to meet the heavy 
demands which are expected will come from 
America, whore the cultivation of Egyptian cotton 
has be(‘n given special attention, and large areas 
of land have been placed under cultivation, princi- 
pally in Texas, Louisiana and Arizona. In Arizona, 
©specially, the question of cotton jiupplios has been 
taken in hand by the largo rnbbor-tyre manufactur- 
ing companich themselves, and these have planted 
solely for their own ror)uirements. These planta- 
tions are under UnitiMl States Government control 
in reH|>ect of the grade of cotton, and also of the 
steps to bo taken for the elimination of pests, with 
tho result that good supplies of cotton suitable for 
the trade’s requirements are being produced. It is 
hoped that the Arizona crop will hiive tho effect of 
steadying the price and preventing the serious 
situation which might result if Egyptian cotton 
alone were on the market. Prices are already on a 
very high plane, having risen to about 200d. per 
sq. yard from about 20d. per sq. yard in 1914. 

Tho result of tho high prices for long staple cotton 
may be that manufacturers will bo forced to u.se a 
proportion of short staple cotton in their products, 
which up to the present has probably never l>oen 
seriously attempted, but undoubtedly something in 
this direction will need to be done if the supplies of 
the long staple varieties do not keep pace with the 
increased demand for tyres. Should this result in 
giving a lower average mileage than the present 
production, it may be compensated for by a corre- 
sponding decrease in tho selling price of tyres. 

The consumption of long staple cotton in the 
form of tyre fabric for 1920, based on the number 
of cars registered in the United States and Great 
Britain will be in the neighbourhood of 
210,000,000 lb. As against this, the total world 
crop, according to the latest figures, is approxi- 


mately 600,000,000 ib., a quantity which has to meet 
the requirements not only for tyre fabrics but for 
fine count cotton fabrAs generally, for which this 
grade is extensively used. Hence it must be recog- 
nised that unless other grades can be used or tlic 
world production increa.sed, \hc position of the 
rubber industry in Regard to supplies of cotton 
fabric will l>e a serious one. 

Tho supply of chemicals and compounding 
materials is barely sufficient for present demands, 
although no actual shortage has been experienced. 
Tho difficulties tf supply are to depletion of 
stocks augmeiitod by delay in rail transport to the 
consumers’ works. These' handicaps materially in- 
crease tho difficulties of continuous manufacture 
and may possibly load to curfailinent of output. Tho 
rubber manufacturer can only protect himself from 
such a contingency by carrying largely increased 
stocks of what is to him raw material, a policy 
which, at the present time, is absolutely essential, 
not only in regard to chemical's but also to cotton 
cloths, delivery of theso from tho cotton mills being 
long-dated on new contracts. Unfortunately, this 
necessity adds to tho cost of manufacture by reason 
of extra charges for storage, and tho interest on 
monoy locked up in increased stocks. At the 
I moment this cannot be avoided if planto are to be 
kept running, the increased expenditure l>eing 
I more than offset by tho risk of loss through the 
.shutting down of manufacturing operations due to 
inadequacy of supplies. 

The labour supply is sufficient to meet the in- 
creasing demand, but, as in all other industries, 
only at a greatly increased cost; and although 
labour-saving machines and devices are introduced 
wherever possible, the high cost of labour em- 
ployed in ratio to value of goods produced will stil^ 
remain a characteristic of the rublK'r industry, and 
proportionately high selling prices must in conse- 
quence be expected. 

The relation between cost of manufacture and 
.selling prices is likely to continue satisfactory, 
except in tho tyre section, where there appears to be 
a grave possibility of severe foreign competition, 
especially from America, unless the Government 
comes to the aid of tho British manufacturer. 

Tyre-manufacturing plants are being increased 
I in the IJnitod vStates to such an extent that their 
; output will be more than cun possibly be absorbed in 
' their own market. At the present time three firms 
; alone have a combined output of 100,0(W tyres per 
I d:iy, and plant in course of erection which will fur- 
I ther increase it. Their output capacity is such that 
they could supply the whole of Great Britain’s 
requirements in motor tyres in a few w'eeks, and 
undoubtedly when the time of over-production 
comes in tho States the surplus will be shipped to 
this market, if still open ; by this means their plants 
will be kept operating at full capacity, their factory 
organisation intact, and their on-cost charges at 
the minimum figure. 

There are already indications of the efforts that 
will be made in this direction. The import of motor 
tyres into this country during the first three 
months of this year was at the rate of £5,000.900 
per annum, and this rate is steadily increasing. 
The Ccmtinental countries, particularly Franco and 
i Italy, are shipping the hulk of (heir production to 
1 this country, finding it more profitable to sell hero 
and reap the benefit of tho exchange position than 
to manufacture for their homo requirements. The^ 
trade conditions are outside the control of the 
British manufacturer, and only Government action 
can bo looked to for assistance against this class of 
competition. , . 

* The rubber industry is in a favourable position 
to meet competition on an equal footing, for during 
the last few years a considerable amount of investi- 
gation and research has been undertaken, and en- 
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gineerinp; problems relating to the construction of 
more efficient plant have beem investigated, with 
the result that the leading jnills arc well-equipped 
witli modern and up-to-date machinery. Factory 
operatiojis are controlled by chemists and physicists, 
working, in tho cas^ of the larger firms, in close 
co-ciiK3ration with the routing and rc'search labora- 
tories, with tho result that tho manufacture has 
been brought up to a high state of perfection both 
in respect to cost of output and in cpiality of tho 
goods manufactured. The question of researeh has 
also been taken in hand, independently, hy the 
Research Associaticni of llritish Ktibbcr and Tyre 
Manufacturers, of which most firms are members. 

Looking ahead, it apjasirs reasouahly certain that 
the rnhlh'r industry will he ealled upon to increase 
output, and provided tliat the diffieultics attendant 
upon rising piodnction are met, as outlined above, 
there is <'very reason to anticipate substantial 
progrt'ss and prosperity. 


CORRESPONDENCE, 


“THE VSE OF (X)LLOTl).\I. IMtEPARATIONS 
IN MODICINE.” 

Sir,— There is an cxcelhuit custom (liat reviews 
are not ordinarily snhji'ct to the right of tiie author 
to re[)ly to l ho c'l-it icisins made, and, in vicov of this 
and of tli(' atliLiide of your rcvi»'\ >r in regard to 
<j)oth Sir jMah-olin Mcjrris and me personally, as 
well as against tlie numerous medical men (uted in 
my hook, I do not propose to scnid any detailed 
re[)Iy to liis various statemonts. Evem an apparent 
contradiction (on jip. 73 ami 07) which he mentions 
is i\ot actually contradictory — exeei)t when the 
statementa are sc'pnrated from tho context — and 
when he claims (p. Iil2 lO that no one “ ac(|uai))ted 
witli the fa( ts of pathology ” could attach a mean- 
ing to a certain statement, lu' is not tilting at me, 
hut at no less eniiru'nt a jiathologist as Sir William 
Collins! Jt is surely a signiticant measure of tho 
value of your reviewer’s criticisms that iny lectures 
—of which rny book on Colloids is a summary — haAX* 
been delivuTcd on many occasions in London and 
various other important cities and towns before, 
audiences of medical men and eheniists, and in no 
case was tlieie any adverse criticism of a s<‘rious 
nature.— J am, wSir, etc., 

A. B. Se.milf:. 

[Tlie above is an abiidgmcnt of a letter received 
on July G, in reply to criti( i'^ms w]ii( li apiieared in 
our issue of June 30 (pp. 21 1 213 ii). -En.] 


Sir — The bright heani of Dr. H. H. Dale’s just j 
indignation (cf. J,, .luiU' lo, Ipof), p. 211 a) reveals 
the inherent cloudiness of Mr. S('ar)('’s hook on the : 
medicinal use of colloids, and shows th.at rolloid , 
chemistry is more apt to ho stunned by indiscrimi- 
nato invocation than damned bv faint praise. But 
Dr. Dale’s criticism is also constructive, and it 
seems that in many cases colloids may, as ho sug- ' 
gests, serve as depots wlicnce issue over a period j 
streams of active ions, wliieli may be locally coii- 
centrated by local adsorption of the colloid. In | 
any event, Dr. J)ale appreciates that it is not ncces- ! 
.sary to understand modus operaiidi before recognis- *! 
ing practical results; and many remedies of ! 
acknowledged efficiency are colloidal (even the mer- I 
curial ointment.s to which he refers), to say nothing 


of such treatment as the intra-venous injection of 
I gum arabic solutions to help combat surgical shock, 
I There is nothing occult or mysterious about 
; colloid chemistry, which exists because it is a ffact 
: that Avhen anij substance is reduced to a degree of 
' subdivision below about 01^, but somewhat above 
I Ibo dimensions of simple molecules, it exhibits 
uetivities quite dilforent from its ordinary physical 
1 properties, but by no means identical with its 
ordinary chemical properties, though specific forces 
o.xert an influence. Just as with the radioactive 
di.sintegration of the cbmientB, tho electron, and 
the complex structure of tho atom, it is still a shock 
to many to learn that there is no sharp line of 
demarcation between tho chemical and tho physical, 
silthongh as early as 1B92 (in the Chemical News) 
Sir Win. Bam.say (|Uotcd, in support of this view, 
the proverb, “ Ndtnra nihil fit per saltuni.'’ 

The colloidal condition is nbiquitou*.-: — it is found 
in tho comet’s tail, in the microscopic confines of 
the cell, and it exists, if but for a transient 
moment, in the course of most chemical changes. 
Jle.ison demands a ju.st consider.ution of all factors, 
Olid though tlu’i colloidal condition is often im- 
portant or controlling, it is only one foctor. 

But from Dr. Dale’s remarks one might gather 
th(‘ inipri'ssiou that vcTy diliili* true solution, i.e., 
“ chernieal action ’’ in the old orthodox sense, is 
tli(‘ ha.sis of all colloidal activity. Tliis alone would 
hardly account lor “ proti'ction,” swelling and 
shrinking, non-stoichiometric adsorption com[)ounds, 
inulual coagulation of sols, etc. Such a book as 
Bcchhold's “ (V)lloids in Biology and Medicine ” 
niak(*s it evidcoit that the rational basis for the use 
of colloids in im'dicinc is already much broader tlian 
Dr. Dale indicates, and Mint we liavc much more 
to <‘\p('ct in the fill arc. — I .am, Sir, cle., 

.Jkuo.mk Ai.kxander. 

Bidgefield, Conn. • 

.Inly 19, 192().^ 


PERSONALIA. 


Professor (’. A, F. Benedicks has been apiiointcd 
director of tlie new Mctallographic Institute in 
Swi'dcii. 

Sir .lohn Briiuner has Ikhmi elected chairman of 
the council of the Association of British Chemical 
Manufacturers for the ensuing year. 

It is announced that Prof. Alarston '!’. Bogert has 
declinc<l President Wilson’s invitation to serve on 
the United States Tariff Commission. 

Dr. H. Wii'land, extraordinary professor in the 
Aliinicli Tcchnische Hochschulc, has rih'iiscd tho 
oiler of a chair of chemistry in the [Iiiivorsity of 
Perl in, and has received a call to the University of 
Freiburg i/B as successor to Prof. L. Cattermann. 

The following appointmi'iits have bi'cn made to 
Mie British Cotton Industry Beseareh Associa- 
tion : -—Organic chemistry: Mr. R. G. Fargher; 
general and inorganic chi'inistry : Dr. D. (’lihhons; 
colloid chemistry and physics: Air. F. D. Farrow 
and Dr. A. At. AVilliams. 

AVe regret to record the death, on Augu.st 4, of 
Prof. John Pi'rrv, emeritus professor of irn'chanics 
in the Boyal College of Science, at the age of 70. 

H. T, von Biittingor, until recently chairman of 
the board of the Farbenfabriken vorm. Fr. Bayer 
und Co., died on June 9 last, aged 72. 

The death is announced of P. von Cans, co- 
founder of Leopold Cassclla and Co., in his 87th 
year. 
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NEWS AND NOTES. 


% 

UNITED STATES. 

Plant Protection Institute. — A meeting of manufac- 
turers of cliemicalH used for insecticides and fungi- 
cides with entomologists and phytopatliologists Was 
held on June 23, by invitation of the National llc- 
Kcarcb Council, with the result that a now organisa- . 
tion — the Plant Protection Institute— was fornied. 
The object of the Tustitiite is to support and direct 
rosoareh relating to the control of injurious insects 
and plant diseases, and it is hoped tliat it will be 
the means of efleeting the long-desire<l co-operation 
between the various interests concerned. 

Titanium in Enamels. — lU'cent investigation has 
led to the conclusion that the advantages of using 
titanium oxide in enamels more than outweigh the 
disadvantages. 1'lie rcsistame to corrosion ol 
enamels in the prc'paration of which rutile has Im^cii 
used is muclj greater than is tlie case with ordiimry 
enanu'ls, and undc'r all tests such enamel has shown 
iniusual duiability. The resulting surface has a 
high gloss and a resistance to abrasion which gives 
a longer life, since a damaged surface niay lead to 
the speedy failure of the enamel. Tho enamels 
bearing titanium have a high heat resistance, but 
tlio greatest ditlhuilty in its use is the niaiut<Mianee 
of a satisfactory state of suspension of the titanium 
oxide in the frit. 

Self-lubricating Abrasive Wheels.-- d’he abrasive 
wheel previously heated to a teni[)('rature coVie- 
spoudiug to the melting point of the filler is im- 
mersed in a molten bath, whereupon the filler pene- 
trates the pon‘S of tlu^ wheel. One Batisfa<doi’y 
mixture for this purpose consists of paraflin and 
rosia. Cpou removing the wliei'^. I rom tho bath it 
is rotatc'd. sri that any excess of tlje lubricating fiUcr 
is removed by centrifugal action. 

Artificial Silk Industry.- 'J’he artificial silk industry 
in the I'niti'd States wan inaugurated by tbo 
(foncral Artificial Silk wlncli carried out mncli 
experimental work, but was not successful in pro- 
ducing a. yarn ibat would sell on the Am(*rican 
market. This eonijiany was taken over by the 
(Jenasco Silk Works, wbieli continfied the work and 
produff'd a marki'itable yarn, but only in small 
quantities, \ithougb ovc'V 1 ,500,000 wau spent on 
experimental work, no plant was erected in the 
United Stati's sohdv for tlio manufacture of 
artificial silk until 1910-1911, when the Briti.sb 
firm of Courtaulds, Ltd., opened its American 
brancli undm’ the name of the Viscose Co., Jind 
took over tho works of the Ceneral Artificial Silk 
Co. TIk^ successful diwidofuncnt of tho artificial 
silk industry, as we know it to-day, is inseparably 
coniK'cti'd with the Viscose Cb)., which has pl.ants at 
INIarcus Hook, Ba. (3500 bands), and lloanoko, Va. 
(1500 liands). The pre-emiiuMice of this company in 
tho United States is illustrated by the following 
table ; — 



Ira ports. 

J’rodiu'tion of 
Viscose Co. 

CoiiHiiniption. 


Ih. 

lb. 

11). 

1912 

1.HS 1,807 

1.117.28,5 

2.719.092 

I9ia 

•,’.:i9.5.rj99 

1.50.5,583 

3.901,182 

1914 

2. .590.490 

2.443,954 

5,034,444 

191.5 

3.014.:U0 

4. 107. .385 

7.151.701 

1916 

97:i.OS2 

5.711.33,8 

0.714,420 

1917 

.54;l.440 

0.090.801 

7,240,.307 

1918 

120,540 

5.H27.r.27 

5,9.58,107 

1919 

1 ,072.040 

. . 8.173.824 

9.245,804 


Recent developments include tho entry of the 
Du Pont Co. into the field of artificial silk mami- 
factiire by its alliance with tho Comptoir dos 
Textiles Artificiols, and tho acq|iii8ition of manu- 
facturing facilities by the Belgian Tubize Co. at 
the former munitions town of Hopewell, Va., where 


an artificial silk plant will bo established under 
the name of the, Tubize Artificial Silk Co. of 
America. Although tho cost of artificial silk is 
only about half that of*real silk, the former has not 
come into competition with the hitter; rather has 
it worked out a field for itsc'lf and, owing to it)=i 
greater lustre, it is seldom ns»‘d as an adulterant of 
real silk.— (C/ir/airuf Hf/fi (U.N./l.), Man 20, 1918.) 

Utilisation of Wool Grease. It i.s reported thnf 
good progress is being madi> iu the investigation 
(onducted by the United States Bureau of 
Clnmiistry into the utilisation of the grease, potash, 
nitrogenous snbfJtaiiocs, etc,, pPesiuit in wool-scour- 
ing vvastes. The grease content of wool, though 
very variable, is siirjirisingly high in certain grades ; 
thus, Ohio delaine wool (iinscoured) contains from 
17-H to 41-9 per cent, of grease. For this reason 
methods for the economical recovery and utilisation 
of the grease and other valuable constituents ol 
wool-scouring wastes are being developed. (Oi/, 
I'ni/if, and Drug lirp., June 28, 1920.) 

Dye Situation.- — The announcement that tho State 
Department is preparetl to grant iiecnces for tin* 
importation of (lormaii dyes in amounts sufficient 
to meet the consumer’s n'(piir<’meiits for a period 
of six mouths, and provided tlio dyes are not ob- 
tainable from home sources, is causing some 
anxiety among American dye producers, particu- 
larly as tlu' names and formula* of such dyes could 
he adjusted to deceive the War Trade Board, wliile 
remaining quite comprelionsihlo to tho importer. 
Another disquieting fact is that American prices 
for certain liome-produccd standard colours are out 
of all proportion to tlic (ii'rman jirices for similar 
products, the former being in many cases as much 
as three or four times greater than the latter. This 
dispro|>ortioii has led to the charge of profiteering, 
and, should this not ho true, it is claimed that sucli 
safeguards should ho given to the American dye 
industry as would enable it to develop on a broader 
basis and thus ri'duee costs. — {Od, Paint, and Drug 
Hep., June 28, 1920.) 


SOUTH AFRICA. 


New Slarcli and Glucose Faclory. — The firm of Lewis 
and Marks is building a starch and glucose factory 
at Voreeniging, Transvaal, which will bo worked in 
conjiinctioii with its local milling plant. Tho esti- 
mated cost of the factory is about £100,000, and 
the daily output .50,000 Ih. of glucose and 
' 55,000 Ih.' of miscellaneous starch products. South 
' African maize will Ik* used as raw material, and 
maize oil will also he prepared for sale as an edihh* 
i oil. It is intended to cater for the export ns vycll 
as for tho home trade. {Cf. J., 1919, 25k.)— ( 7 .N. 
i Com. Bcp., June 15, 1920.) 


Cotton in the Transvaal.— Tlie Riistenhiirg agent 
of tlie Tran.svual Land Owners’ As.sociation reports 
Unit tho yield of the 1919 cotton crop is estimatisl 
at one miilion lb. of seed cotton, as against 53,000 Ih. 
in 1918. It was anticipated that the acreage 
planted in 1920 would he five times that in 1919, but 
the poor rainfall has modified this estimat« , 
(Official.) 

Nickel Deposits in the Barberton District.— A di posit 
of nickol has been found oii th(* property oi the 
Scotia talc mine in the Barberton district. A 
picked .specimen examined liy tho Government Min- 
ing Chemist contained 25 8 per cent, ot metallic 
nickel; and as sulphur and arsenic wore apparently 
absent, the ore was considered to be a mixture or 
magnetite and a nickel silicate. As the 
* at present over-stocked with nickel, dovelopnici t 
of tho new deposit will only ho _ 

tho oro is found to be ot sufficient value. 
(JJ. African J. Ind . , June, 1920.) 



BBVUBW. 


It, IMS. 


Via* 


StnIh'Wett AMcan Protectorate.— The rraort of the 4 

Administrator of the Protectorate of South-West ] 
Africa for 1919 indicates that the progress made 
was satisfactory and that 4he country is settling , 
down to work. The year was one of great prosperity I 
for the stock farmers, and this prosperity has spread 
to the commercial community. Residents who had, 
to a largo extent, been martiing time during the 
occupation years have re-opened old hu.siness 
relations and started further enterprisos. The 
mines have been busy and the traders have 
benefited by the great prosperity. The output of 
precious atones and minerals was as follows: — • 
Diamonds, 403,1 80 •carats, valued at £1,500,000; 
copper ore, 20,075 tons, valued at £120,(X)0; and 
tin, 111 tons, valued at £20,000, The country has 
been thrown open to prospecting, and alluvial tin 
is attracting attention in some of the central 
districts.— (Official.) 

CANADA. 

Clays in Urifish Columbia. — A number of clays 
wliich were colh'f ted from different parts of British 
Columbia by the field staff of the Geological Survey 
has now been tested and reported upon. Some of 
the clays from the vicinity of Ducks, and others j 
from the Chimney Crc(‘k bridge on the west side of | 
the Fraser River, withstood high temperatures | 
without woftoning, and would, therefore, bo suitable ! 
for the manufacture of fire-brick. The silty clays | 
of the Nicola Valley and the Fraser and Thompson j 
Rivers burn to a red colour, whilst those in the j 
Columbia Valley and along the Windemoro Lakes 1 
contain much lime and burn to buff. Although the 
latter as a rule are useless for fire-clays, they are ! 
suitable for making building bricks. Other good j 
clayvi were found in the neighbourhood of Smithers j 
and along tlie Bulkley River. Thn discoveries are , 
important, particularly iho fire-clays, which are ' 
needed in the construction of metallurgical , 
furnaces. — (Agricultural and Industrial Progress, 
May, 1920.) 

AUSTRALIA. 

Professienal Chemists Bill. — The Victorian branch 
of the Australian Chemical Institute has for some 
time past been giving r'onsideration to the drafting 
of a Bill designed to close the profe.ssion of 
chemistry in that State. It was suggested in the 
Bill that a Board bo c.stablishecl having the power 
to determine what persons shall be regarded as 
qualified to practice chemistry, and that such 
persons should be known as professional chemists, 
and have rights similar to those already enjoyed 
by the dental and medical profps.sions. Recently, a j 
referendum was taken of the whole of the mcmber.s 
in the State, and althoiigh there was a majority of 
those in favour of the propo.sal, the number of 
voters was not sufficient to give a clear majority of 
the subscribing niember.s of the Institute. The pro- 
posal was submitted to the members together with 
a statement by Professor Masson in which the j 
arguments for and against were cb^arly set out. As | 
a result of the ballot the matter will be shelved for 
the present. There is, however, a very strong 
feeling that efforts should be made to protect the 
interests of properly trained meu .and ensure an j 
adequate reward for profes.sioiial services. 

Slag Cement. — The manufacture of slag cement 
in Newcastle, N.S.W., is now proceeding satis- 
factorily. Blast-furnace slag is granulated at the 
Newcastle Steelworks and then conveyed to a 
neighl^uring site where it is dried and ground with 
cement clinker. The clinker is carried approxi- 
mately 250 miles to the Kandos Cement Works, 
situated on the Mudgee line. Tests have been 
made which showed that, prepared in this manner, ^ 
slag cement will fulfil all the requirements 
demanded by the specifications for Portland 
cement. It is not, hdwever, proposed that this 


► material should be used for more important work, 
hut there is a considerable demand for cement for 
use in road construction, foundry work, etc., in 
which a lower-grade product might be employed. 
The now product is being marketed at approxi- 
imately £1 Is. Od. to £1 10s. Od. per ton lower than 
the ruling price of cement in Newcastle. The 
present output is approximately 200 tons per week. 
Reports from .assayers are somewhnt variable, but 
the only objection so far raised is the tendency for 
this m.'iterial to leave a somewhat friable surface 
when worked up in the same way as Portland 
cement. It i's also somewhat slower in setting time, 
but with experience there is little doubt that it 
I may bo used satisfactorily for the less important 
j classes of construction work. 

1 Caustic Soda in Tasmania. — The announcement has 
! been made that the Electrolytic Zinc Co,, of 
! Risdon, Hobart, Tasmania, contemplates the estab- 
lishment of an electrolytic plant for the manu- 
facture of chlorine and caustic alkali. It is well 
known that under the liydro-electric scheme in 
T.asmania electricity can be obtained at a cost of 
O ld. per unit. The proposal now being considered 
has for its object the production of some 0000 tons 
per year of caustic alkali with corresponding quan- 
tities of chlorine and chlorine products. Should 
this enterprise be successfully inaugurated, the 
supply of chlorine will materially affect the develop- 
ment of other industries. Thus, although several 
attempts have been made to recover tinplate scrap 
by electrolytic methods, there seems little doubt 
th.at success will not be .achieved until chlorine is 
.available to facilitate the removal of the tin as 
stafinic chloride. The development of this industry 
will undoubtedly bo watched with great interest by 
chemists in Australia. 

FRANCE. 

Industrial Notes . — Chemical Industry: According 
to the census taken on Juno 1 hast, 98 out of 127 
chemical plants, i.e., 77 per rent., were then in 
operation. Since October, 1919, the resumption of 
work in chemical factories has steadily incrc.asod, 
and in the Nord Department, wliirh suffered most 
during the war, tlio recovery has be(>n greatest. 

The prices fixed for tho 2500 tons of ammonium 
siilph.ate duo to bo delivered by Germany to Franco 
dtiring August a^d September next are 165 fr. per 
100 kg, in a looso state on rail French frontier, 
and 170 fr, per 100 kg., in bags not returnable. 

There b.as been a slight fall in the prices of 
natural fats, of turpentine, and of a few metallic 
salts, but tho demand for par.n^iticides, particularly 
for sulphate of copper, has been keen. Alcohol 
remains very sc.arce. Methyl alcohol, which could 
be obt.ained at 400 — 450 fr. per 100 litres two 
months ago, is now 780 — 800 fr. There i'.s a great 
demand for this product for the production of 
formaldehyde, which, in 40 per cent, solution, has 
re.ached the extraordinary price of 1800 fr. per 
100 kg. Generally it m.ay be said that all wood- 
distillation products have reached very high prices 
.as a direct result of the scarcity of the vvoocl, and 
of the lack of coal and labour. 

Metallurgy: fn the region of Longwy reconstruc- 
tion work is procc^eding steadily in all the great 
metallurgical factories. A year ago only three blast 
furnaces were working in that district, four months 
ago tho number was inci’eased to eight, and now it 
is fourteen; a few more furnaces are expected to 
rest. art very shortly. Those figures bear witness to 
a more regular arrival of coke. 

Many rolling mills, e.g., those of the I>ongwy 
steelworks, will soon be ready to start work, and 
others have already begun. At present four large 
steelworks have rc-started rolling. 

Coal: The quantity of coal imported during June 
was about 1,4^,000 t., to which total Great Britain 
contributed 986,000 t. (1,145,000 t, in May), Ger- 
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T^o 000 t (190.000 1. ia Mfyh and the United 
t. (lw,000 t in May). ^ A^rding to 


I recontly arrived at by the Peace Cou- 
ioUO' 


3 dcciBwna^-— — ^ moi\tb\y 


J'apan is eBtijnaU;d,^iJ}^y"^ P^^^^Piorus 

fckic power “'''«■•- 


^ Mft t. hom ¥t%tw5\\ m\m, ^h^fm \,. hom ' ™ '' 

iritain, 250, iiom kmenca, m,m t. irom ^ - 

3c\fevum-, massing a toU\ o5 4,200,000 t which ' 

?« per cent, o{ the demand, k’intthet 


150,000 t. should be available Ivom the Yreneb 
mines in Poland. The arrival of all Ihese suppliea 
is considered doubtful in many quarters. 

Transport: The Orleans Railway Co. has been 
authorised to harness the waters of the “ Ilaute- 
Dordogne ” and of the “ Chanavon ” and the 
“ Rhiie ” in order to electrify 83-50 kjlometres out 
of its railway line of 7787 kilometres. The 
energy needed is estimated at 280 million kw. hrs., 
to be gradually increased to 500 millions. This will 
result in the saving of ll million tons of coal yearly. 
The example ehould bo followed, as a general 
electrification of tho railways in Franco wmuld do 
much to solve tho coal problem. At tho beginning 
of July normal pre-war traffic was resumed by the 
railway companies of tho North and East. 

JAPAN. 

The Phosphorus Industry. — Although the Japanese 
production of phosphorus is valued at over 30 
million yen (yen = 2s. O^d-), two-thirds of which is 
exported, the raw materials were almost all im- 
ported in pre-war days. During the war, however, 
owing to the absence of Swedish competition, 
Japanese matches acquired a wide market, and in 
consequenc>e tho manufacture of the raw materfais, 
including phosphorus, was developed at home. 

No phosphorus was made in Japan until 1912, 
when the Kloctrio Furnace Industry Co. was 
founded, aided by the Government Industrial Ex- 
amiftatinn Rureau, with a capital of 35,000 yen. 
Soon after, the Fuji Electro-Chcnjical Co. was estab- 
lished for the same purpose. But the industry did 
not prosper until 1915, when the latter company 
in(;rcsis€d its capital to I million yen, amalgamated 
with the Nippon Chemical Industry Co., and raised 
its output to 180 cases of yellow phosphorus a 
month(caHer lOOlb.). This company has since oxKJned 
branch works at Onakigawa, Tokyo and Omiya, 
Shizuokaken, and a number of other companies has 
been established, viz., the Tokyo Electro-Chemical 
Co. at Niigataken, the Yamanashi Chemical In- 
dustry Co. at Yamanashiken, the Teikoku Electro- 
Chemical Co. at Kyoto, the Kyoto Filcctric Light 
Co. (chemical branch) at Kyoto, the Umebachi 
works at Osakafu, and the Tottori phosphorus 
works at Tottori. 

The demand for phosphorus depeijds on the 
market for matches, and as a rule 4000 gross of 
safety matches requires about 400,000 kin (kin = 
1’32 lb.) of red phosphorus, whilst 1000 gro.ss of 
paraffin matches require about 280,000 kin of yellow 
phosphorus. The relation of the output of matches 
to the phosphorus consumption is shown in the 
following table; — 


Year. 

Output of 
Matches. 
Gross. 

Consumption of 
Phosphorus, 
kin. 

1900 

54,802,29.3 

539,442 

1907 

57,125,701 

39,397.680 

502,436 

1908 

360,309 

1909 

49,972,039 

612,255 

1910 

49,947,215 

522,280 

1911 

43,948,327 

547,093 

1912 

52,845,232 

a38,859 

1913 

51,731,010 

657,266 

1914 

49,050,229 


1916 

49, 237, .519 

493,120 

1916 

50,612,996 

738,696 

1917 

63,000,000 

640,000 
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RboapbaUc ore \a cbveWy eV)4,a\\\ed iTom Rasa 
Island, Im-Choo, where the ore, coutavuvng, lAfta 
per cent, of phasphorua, is of tho best quality. T'he 
production of ore in recent years has been: — 190H, 
740 tons; 1909, 31.32 t. ; 1910, 10^7 t. ; 1911, 2208 t. ; 
1912, 7851 t. ; 1913, 19,043 t. ; 1914, 38,2.59 t. ; 1915, 
57,710 t.; and 1916, 114,810 t. 

gp:npikal. 

Arsenic. — The Imperial Mineral Resources Bureau, 
as already announced, is engaged upon the prepara- 
tion of a digest of information on tho niineral re- 
Bourcos of the British Empire for tho period 1913-^ 
1019. It is proposed to issue each part as it is 
completed, and the first to appear is a 19-pago 
pamphlet on Arsenic, issued in a convenient rorni 
(9| in.xOi in.) and sold by H.M. Stationery Office 
at tho price of 6d. Arsenic of commerco is essen- 
tially a by-product in the metallurgical treatment 
of ores of tin, copper, silver, etc. ; hence it follows 
that in countries such as England, where .smelting 
oi>crati()ns are not increasing and where tho 
authorities have already long insisted upon tho 
non-pollution of tho atmosphere by smelter fumes, 
there is little progress in production to report. 
'J'ho one notable exception is that of tho United 
States where, mainly owing to the more exacting 
regulations now in force, but no doubt assistetl by 
the great rise in value, an increased recovery of 
tho hitherto w.-iste arsenic fume has resulted in nn^ 
increase in production from 2280 tons refined white* 
arsenic in 1913 to 10,275 tons in 1918. "W'hilst 
mineral statistics are notoriously difficult to obtain 
at any time with any degree of accuracy, the period 
under review was one of particular difficulty, and 
the Bureau has probably made the best possible 
msc of the available information. Tho world’s pro- 
duction of arsenic, in terms of white arsenic, ap- 
pears to 1)0 between 20,000 and 25,000 tons per 
annum. In tho British Empire, tho United King- 
dom and Canada contribute approximately equal 
amounts, i.e., about 251X) tons per annum. South 
Africa and Australia have of late taken up the 
production of arsenic seriously, but as yet their 
output is small. The United States is said to 
have produced 3487 Ih. of metallic arsenic dur- 
ing 1918. Canada is also a producer of tho metal, 
and a little more information might have been 
given in this connexion. A welcome bibliography 
gives references to production and uses. 

Industrial Conditions in Germany. — The main buei- 
ne.ss of the majority of factories since the war has 
been export trade, but it has been checked by a 
falling off in demands from abroad as well as on tho 
home market. Tho absence of raw materials and 
fuel are the main factors which are depressing the 
industries of tho country, and, although some im- 
provement is shown in certain branches, leading to 
more employment and higher wages, the outlook 
genei^lly is etill uncertain. In the drug industry 
wages have risen, but fuel shortage is causing con- 
siderable trouble. Tho conditions in the colour 
trade are not satisfactory. Though still in a lead- 
ing position, the aniline dye industry is suffering 
from lack of fuel, and one important firm was 
unable to carry out more than 40 per cent, of its 
orders. Many firms which were manufacturing 
powder and explosives are now lying idle or con- 
verting their plant for the purple of peace work. 
With regard to tho tar-distillation industry, on© 
important firm reports having failed to obtain more 
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***? ™»terial8 required; 
many otlier works are closing down for longer or 
shorter periods. The wood-d»tiUation indus^try is 
also experiencing great difficulties owing to the 
abort supply of raw materials which were formerly 
imported trorn foreign countries such as Poland, 
Austria, Hungary etc. More favourable reports 
arc torthcoraing from manufacturers of plioUi- 
^rapnic goods, oils, and artificial fertilisers. 8peak- 
lug generally, the industries of the country have 
Kutfered severely from the shortage of eoal and raw 
materials, and if mattxu’s do not improve, more 
workmen will he dismissed. Wages can neither he 
lowered nor can l)e raised f further, and, as 

lactorie^ are still worldng up their costly raw 
ma^terial, the prices ol goods c;innot at present ho 
reduced. — (/. (itKjctv. (Jhein.^ June. 22, ,7ah/ 2, 1!)2().) 

(lerman Potash Industry In 1919.-— The reorganisa- 
tion of the German pota.sh industry on the basis of 
self-administration is now complete, and altliough 
no tangible imjirovement due to the activity of 
the various pota.sh o/fices is as yet aiiparent, the 
liberation of the industry from the guardianship 
of the States bureaus will soon he felt, and prices 
can now Ik' tix(xl in accordance with the increase 
ill wages and cost of material. 

During 1919, potash jirices had to he raised thres) 
times in order to cover costs, and the industry 
hecamo dependent upon foreign trade for its profits. 

A large number of works had to 1 .k> closed down 
owing to lack of cojd, and those that kept running 
either nxiuirod little coal, viz., those producing 
kainite, manure salts and chlorate of potash, or 
owned their own siijiply (Kaliwerko Ascherslelum). 
Output has been ke[)t hack by a numlKU' of factors, 
such as the ha<l condition of the plants, shortage 
of materials, industrial unrest, etc*. 

The net profit lor 1919 of the Kaiiwerke Ascliers- 
. •lolxui was i7,(30f,51l ink. (2, .’117,007 nik. in J918), 
the increase iKung duo to the exports of chlorate 
and sulphate that began in the latter half of tlio , 
year. The pre-war dividend of 10 per cent. (7 per j 
cent, in 1918) was rovorUxl to and a bonus given I 
of 200 ink, per sliarc. It wa.s decidc<l to issue ; 
2,500,000 ink. of 0 per c-ont. preference shares, thus i 
raising the capital to 2-5 million nik. I 

The Adler Kaiiwerke Oherroohlingen arn See 
made a profit of 3,429,208 rnk. (379,172 mk. in 1918) 
and paid a dividend of 20 per cent, A new sliar© 
issue amounting to 4 million ink, has liecn made. — ' 
Corn, liep., Maij 28, 1920.) 

Development of Lignite Mining in Germany. — The 
following table, compiled by the “ Verein fiir In- 
teressen der Rheinisclicn liraunkohlcn-Iiidustrie ” 
of Cologne, shows the output of lignite in Germany 
and its two chief producing areas during the last 
seven years, in thousands of metric toms: — 

Lignite ou(j)ul. i 
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The introduction of tlu' eight-hour shift and the 
division of the day into three instead of two shifts 
on March 1, 1919, did not re.snlt in any appreciable 
falling-off in production. The output of lignite is 
greatest in Saxon-Thiiringia which, together with 
the Rhineland district, produces ovim four-fifth.s of 
the total. The output in the latter di.strict has 
increased from 1,016,000 metric tons in 1893 to 
26,460,000 t. in 1918, whilst the number of persons 
employed in the industry has increased in the same 
period from 2067 to 20,485. During the sepond 
quarter of the last few years the average wages paid 
per shift were as follows : —1914, 4’3S marks; 1917, 


6-96 mk. ; 1918, 9'43 mk. ; 1919, 15*30 mk. The out- 
put per man per shift increased from 15*69 metric 
tons in 1914 to 25*62 t. in the third quarter of 1918 
i owing to the introduction of mechanical appliances, 

; the more eiiieicnt working of substitute labour, and 
the employment of prisoners of war in the mines. 

; During the following two quarters these figures de- 
elined to 17*29 and ir67 t., whilst in the second 
! quarter of 1919 the output was 12*48 tons per man 
I per shift. — (Z. amjeir. G/iem., April 16, 1920.) 

I The German Textile Industry (Occupied Area). — 

I Although the area under cultivation has been iii- 
j creased, tho market supply' of Hax has not improved 
I owing to tho poor crop resulting from shortage of 
I fertili.scrs and labour difficulties. Imports of silk, 

: raw cotton, wool, and jute have been kept low by tho 
, rate (d exchangi*, and tho scarcity of these* raw 
1 m.aierial.s has greatly hindered trade; tho home de- 
mand for artificial .silk and staple fibre is very great 
; <*x]>ort.'? are subject to licence. Tho Zellstoff- 

; fahnk. \\ aJdliof, has had to shut down owing to lack 
: ol < oal, and it is stated that the Vereinigte Glanz- 
stofffalu’ik, Kiborfeld, has heim obliged to negotiate 
! for Norwegian cellulose'. The latter company en- 
; l.'irged its works at Oherhriich during the war, pro- 
vided new plant at Klesterhach, er('cte<l a largo 
works at iSVettin, and formcxl a branch company in 
Bavaria. Germany prodiu'es a total of 250,000 k" 
of staple fibre', of which Ihe Glhefeid firm consinnes 
I two-thirds, the remainder going to the Bemherg 
I A.-(<. and the Glanzftiden .\.-G., Petersdorf. LTir- 
i ther developments are prohahlo after May, 1920, 
when the Muller patent expires; this originally 
covered artificial .silk, hut it also protects tho pre- 
limniary stages of the staple fibre proci'ss. The fol- 
lowing were tlio increases in the prices of raw 
materials U[) to .January last, since when further 
rises have taken pliice : (k'lluloso 700 per cent., sul- 
phuric acid .*f00, sodium hvdrate 600, and carbon bi- 
1920*^)^*^ iih) i)er ccnt.-(7h/. of Trade J., May 27, 

I Synthetic Rubber.— According to the annual report 
of tho KIberfelder Farhenfahrikon, synthetic rubber 
■ has no prospect of succo.ss in competition with the 
' natural product. Larger quantities are now stored 
I in Loudon than heloro tho w.ir; moreover, there 
has been a marked incri'aso in thoi co.st of raw 
materi.'ds, especially of acetone and aluminium. 

, Tlio factory, h.iv^iig used uji all its raw material, 
has been lying idle since the n'volution in 1918, 
and although no actual loss ha,s hoen incurred, 
there is iio immediate prospect of restarting it 
under present conditions. — (IlandrlsnuiseiniL. 
July 1, 1920.) 

Dutch Rubber Goods Industry. — The IMinistrv of 
Agriculture, Industry and Trade has recently issui'd 
n. statement on the rubber industry in Holland. 

4 ho production of t.vri's has recently bcc'n decrea.s- 
ing, hut other hranches of tho industry have been 
inakiug progress. Some tyre factories have had to 
shut down owing to difficiilf it's over raw materials. 
Inmport of tyres were valued at 262,129 during the 
first three months of this year, hut tlio exports only 
at £12,293. Haw ruliher to tlu' extent of 2126 ton's 
was imported, Avhilst 16.55 ton.s was re-exported. 
Imports of halata amount'd to 20 tuns, all of which 
came from Curacao.- (7(!i/5/ir>r Aye, July, 1920.) 

Propo.sed Rubber Industry in Para.— Substantial 
grants are being offered to tiie first firm to be 
established at Pernambuco and Para for the manu- 
f.acture of tyres and other articles requiring or 
using Para rubber. The State is prepared to ad- 
vance a loan of 75 per cent, of the cost of erecting 
the factories to tho contractors who undertake the 
work.— (Financial Times, July 17, 1920.) 

Oil Shale in Bulgarla.—The increasing demand for 
oil has directed attention to oil shales, and throe 
concessions have been already granted. Deposits 
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dud syilpivate oi aiumoma, whilst tho Brozuik bIvaIos 1 , 500 , 001 ) toos. livu vn^ mo aViout 

aro ricker in luhricating oils and wax. — lL^S. Ocm. ' . . • . . . •• 

Itep., Apr. 27, 1920.) 

Mineral Ue&ources of Uunianla. — In addition to tlio 
oilfields, Rumania is rich in mim'rala, espoeially 
salt and coal. The salt mines cover an area of 
over 250 sq. miles from the llukovina to the west 
of Olteiiic, and the known salt deposits are esti- 
mated to contain over 10 million tons, iliough of 
good quality, the output of salt is very small owing 
to lack of organisation, the total pre-war produc- 
tion amounting to only 114,000 tons per annum. 

Coal, like salt, is found chielly in the Lower Car- 
pathians, hut it is little worked, and more than 
300,000 tons of coal and coke were imported an- 
nually hiTorc the rvar from England, Ccrmaiiy and 
Turkey. Anthracite of good ((iiality is also ioiind,. 
but has been little worked on aoiHUint ot the ir- 
regularity of the deposits; during the 
occupation -the production was increased from ^lOU 
to 7300 tons a. year. Jiigiute deposits, e^tima.ed at 
200 million tons, mriir over a 

annual output amounts to some *-3o,000 tons. Un- 
deposits of copper ore are not worked owing to the 
low copper content (2-4 per cent.), 
with 40 per cent, of sulphur, was extracted toi use 
in the manufacture of sulphuric acid 
containing 5-7 per cent, copper, 

250,000 tons, has been touml in the l)oljiuaja. 

Other minerals found in Rumania, hut not yet lull> 
exploited, inclinle gold, asphalt (tlie Germans ex- 
ported 3000 tons), mica (the Germans exporter 
400 tons), graphite, and there are (|Uarrics ol 

quart/>, china clay, ^ ;jr‘'‘'rr%2(n 

mountain areas.-(7hL of Trade May 13, 1J20.) 

Sulphur Production in Italy.— According to L’cotio- 


Sulpuur rroautuoii m , 7 • ^ 

mista, the production of sulphur in Italy 
1919 was 361,000 quintals (35,7o0 long tons) less 
than in 1918; the values for the two years were 
49,705,000 and 51 , 257,822 lire respectively 
Schweiz. Chern.-Zeit Apr. 17, 1920.) 


tluin 
49, 7C . 

Schwe.^. , . 

Synthetic Ammonia Plant in V "‘I! 

snhicct has obtained a concession irom the Jtaliaii 
Government for the utilisation of 800 h.p. from the 
waterfalls at i'erni, 70 miles from Home, and has 
taken over a muiiitious plant as a vvorks for the 
niaiiiifacture of synthetic ammonia. In the 
used electrolytic hydrogen and pre.ssuros up to 2o0 
atmospheres are employed. One unit out ot 
contemplated is stateil to be in operation.- (r'.>S, 

Com. Key., ]\Iay 21, 1920.) 

The Italian Soda Industry.— The first atteini)| to 
establish the soda industry in Italy 
1907, but, owing to scarcity ot raiy m.itcii.ds, ^ 
construction of a factory at 

b(‘giin till 1914, and on account ot the difhuilty of 
obtaining buihling materials and plant, f man i- 
factiire of sodium carbonate was only staiUd 
Septemix'r, 1919. Although the Ras.giiano faelor> 
was unable to meet the gn-at dmnand, it nevertln - 
le.ss priKliiced more soda than the 
transport. Manufa<-ture has ceased and the f.actm> 
is importing foreign soda; since January 1 it has 
impor^ted 4000 tons, and a further .3000 tons has been 
taken by other firms. Owing to the extremely high 
price of soda in Italy, the firm in question has bicri 
littcrlv, but erroneously, attacked by \ 

alleged profiteering.— (G/i cm. Ind., Apr -8, l.l.a) 

Sutfar Production in Czecho-Sloxakia.— During the 
year 1919, Czecho-Slovakla w is the only counliy m 
Europe that exported sugar, to t^he value of about 
£2,00^000, for the twelve 

usually heavy snowstorms in October, 1919, whicii 


4,r:)V)t),t)Ut) tons. Duvmg aLhowt '2.'A‘A,Wy9 tonu 

was exv>ovti‘d, of w\uc\,v Awstria pvircVvasod 160,990 
tons, France 55,900 tons, Germany ‘Z6,000 tons and 
England 1250 tons. During th(' same period the 
total home consnuiption was 25H,000 tons. — (L.iS. 
Com. Ilf]'., Ja/u' 2, 1920.) 

The Swedish SiiAjnr Industry.— Tho maniifacLurc of 
beet siuun- in Sweden for the pi’esent sca.son bc'gan 
n Oc Xr 1 bust, with a supply ot !M0 UOU u.otnc 
tons ut roots, as anainst HIP.OIW tons ... tl.o prov.ons 

homo <ons...nptio.. Iho 

tons will have to be imported.- (r .tS. G 0 // 1 . ifcp., 
June 3, 1020.) 

Swedish Wood-Pulp in 10I9.-It was not until 
October, 1919, that the S\\('dish sulphite c^lluloHO 
industry recovered sulliciiuitly Iroiu the clh'cts ot 
the war to allow the mills to be again fully eni- 
ploved. The output in 1919 was, 

04 ’per cent, of the normal pre-war 

Hulphilo industry will have 22 mil s ‘u 

nuK-hinerv for the luanufacturo of sulphite spirit, 

with an estimated output of 17 inilliou kg. of 9o per 

!Vut. sulphite spirit. Owing to small sales and the 

almost complete cc-ssation ol the sale of 

th<> Swedish sulphate cellulose production 

November, 1919, fallen to 42 per c<'nt. tho^ 
normal, and nearly all fh(^ large ^ ^ 

Thev resumeil oi>eratious in November, and by jne 
end of the year their output w'as again normal, . 
ab<int. 217,6(10 metric tons— (V-.S. Corn. Kep., Jnne 

N»rwc(!lan Iron and Sled Industry.— H.c policy of 
the Nonr.miaii Ministry ot Imlnsli-y is to devoliip 
. 1.(1 snpix.ri till' iron and steel indnstry, so as to 
make the country independeiit of foreiirn 

ffr ns possible. On., of llm sehemes reh.te^o 
Itie iion .md steel works nt Narvik 1.20. 

‘»o„| n.id now a Kraut has been made to a 
Troi.diliem linn wliieli is about to erect an experi- 
mental plant for re.lnci.iK rocesa 

-t POO— 1000“ O. It IS claimed that this process 
;f„dnces iron tree from snlpl.nr and phosplionis 

ai. ,1 that, as tlio product is free 

well suited tor the i.rodnct.on of stcrnl 1 m k. ■ 
ns<'d is to he producud by inli odiicmg a fl ii 
o, 'ns distilled from coal into an J 

t. Mislon fh.mo of the kind "V , 

nitrate industry. The pnicess is stated J « 1 c . 
Swoflish invention and particularly suited for loy- 
grad(. Norwegi.an ore. The Norwegian Government 
bis been aiWorisod to invest a, maximum of 
5()0.0n0 kroner ^kroiu' Is. 

whleh is fo produee png iron olectmally, and t 
O arantee a loan of l.-iO.OOO kr. to anolli.w compani 
fifr the iirodnction of the necessary elcctrod..s.- 
(lid. oV Trade J., Jane. .1, 1920.) 

New Tertiliser.— A new fertiliser, ^ 

“ Epbos ” basic phosphate, has 
pb Jpliate mined in k'.Kypt. 

' per cent, of triealeium phosphate 
■ per esmt. is soluble in 0 2 p<-r oent citric - 

: lion The now fertiliser, of wliieh over .kUW i t. 

1 and root crops f Chin, June 
1 superphosphate. — (Iter. riod. 

I 1920.) 
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Fifty-Sixth Annual Report on Alkali etc. AVohks. 

By the Chief Inspectok. 1911). Bp. 77. 

J^ondon: U.^. Stationery Of}ice. 1920. 

Price 'Is. 6d. ^ 

1^0 total number of registered works in the 
United Kingdom in 1919 was 1508, of which 165 
were in Scotland ; tho total shows a decrease of 12 
on the previous year. The number of separate manu- 
facturing plants under inspectimi was 2288, dis- 
tributed as follow#;— -Alkali : saft cake 57, copper 
(wet process) 17; cement, 49; smelting, 78; sul- 
phuric acid, 140, do. class II. 110; fertilisers, 148: 
gas liquor, 107; nitric acid, 83; sulphate and 
chloride of ammonia, 632; chlorine, 25; muriatic 
aoid (other than alkali) 66, tinj)lnto tlux, 70, salt 
42; sulphide, 98; arsenic, 50; carbon bisulphide, 6; 
bisulphite, 30; tar, 376; /inc extraction, 13; etc. 
There was a decrease of 64 plants compared with 
1918, mainly accounted for by reduction in sul- 
phuric acid, nitric acid, and picric acid works. The 
number of alkali (salt-cake) works increased from 
54 to 57. 

The return of throe inspectors from war service 
led to a considerable amount of rc-arrangement in 
the administration that was Tiot conducive t-o the 
highest efficiency in inspection; but the derange- 
ment was oidy temporary, and must bo reckoned 
as the closing stage of war conditions. The resident 
inspectorship of tho Widnes, Runcorn, and Liver- 
pool district has been abolished and the area in- 
cluded in the (dieshiro and South Lancashire dis- 
trict. 

No proceedings were instituted against the 
owners of works for the emission of noxious gases or 
•vapours. 

At the beginning of the year demand in the 
chemical trades was not strong ami much plant was 
idle; during this period arrears of repairs and re- 
newals were overtaken with suhsequont good re- 
sults, although the adverse conditions in regard to 
labour, materials, and transport continued. During 
the year production gradually increased, and the 
heavy chemical industry may be said to have 
entered 1920 under favourable conditions. 

Alkali works. — As in previous years, tho electro- 
lytic and ammonia-soda processes continued to oust 
the Le Blanc process for the manufacture of alkali ; 
the last-named process is now very largely confined 
to the production of salt cake and hydrochloric 
acid, and several new plants have been erected 
merely to manufacture these products. The output 
of nitro cake diminished rapidly after tho armistice, 
and little of this material wms available for salt- 
cake manufacture. No fresh ilevelopment in tho uso 
of mechanical furnaces is to l>e reported. 

Cement u'<frks. — rfroal activity prevailed in this 
industry throughout the year, hut output wuis hin- 
dered by shorter hours of labour and difficulties in 
effecting repairs. Tlie poor quality of tho coal 
available was also au important factor in de- 
creasing output, a.s it affected tho wrjikiiig of ^he 
rotary kilns. The British Potash Co. is putting 
down a plant at Harefield (Middlc.sex) for lilio re- 
covery of potash from the fume.s of a largo rotary 
kiln, and this marks tho brst serious attempt in ; 
this country to recover potash at a <eincnt works. , 
The Reading clay dcpu.sit found at Harefield con- 
tains 2*5—3% K^O. 

Smelting works. — The general averago acidity of 
the chimney gases discharged from smelting works i 
fell from 3*15 grains of sulphur trioxido in 1918 to < 
2*40 grains in 1919, the improvement being effected | 
largely by the use of efficient limestone scrubbing | 
towers and milk of lime wash towers. Zinc smelt- | 


ing works, however, formed a marked exoeption. 
Tho proposed utilisation of these sulphurous gases 
from the roasting of zinc blende for the manu- 
: facturo of sulphuric acid has not materialised 6wing 
' to difficulties in tho oixinition of the mechanical 
roasting furnaces, and although chamber plant was 
erected, it has remained idle. Electrical methods 
i of separating dust from tho furnace gases have 
! proved satisfactory, and their use has been ex- 
I tended. 

' Sul 2 )huric add works . — On tho cessation of large- 
; scale explosives manufaeture, many sulphuric acid 
plants were laid off for repairs, but by the end of 
! the year a considerable number was in full opera- 
tion again, and demand had so increased that tho 
I indu.stry as a whole was in a fair state of activity. 

The use of chamber plants working with limited 
; chamber space continued to extend; these plants 
: are extremely sensitive and need very efficient 
control, not only to meet tho requiremonts of tho 
A(‘t, hut abso to attain the best practical results. 

; An ('xuinple is given of tho graphs plotted at one 
i works, wliich show a continuous record of the con- 
; trol tests throughout tho plant, such as the com- 
! position of burner gases, strengths of acids, tem- 
I peraturo oj chambers, etc. The wide adoption of 
I this system is recommended. The catalytic oxida- 
I tion of ammonia as a source of supply of tho oxides 
■ of nitrogen for tho chamber reaction continues to 
give satisfaction, but the financial success in any 
' one instance depends entirely on the local condi- 
1 tions as regards the competitive price of nitre. The 

f )roliminary iron contact towers referred to in tho 
ast report continued under trial, but no definite 
, quantitative results are yet available, and the 
I system has not been adopted oLsewliero. The towers 
have been found to give a great improvement in 
the quality of the acid made, due largely to their 
effect in removing dust from the burner gases 
prior to entry into the Glover tower. The question 
[ of the most efficient working of ordinary chaml>er8, 
by varying their size and shape, position of the 
trunks, etc., has been under discussion for a long 
time, but it is thought that many plants could still 
he improved by tho comparativciy simple means of 
increasing the eireulation of tho gases. Oleum pro- 
duction has falh'i! off considerably, and some plants 
were shut down. The trouble in purification of the 
burner gases coift-iiiues, and it is thought that tho 
electrical methods for the deposition of dust, which 
have proved so successful in smelting works prac- 
tice, could ho adopted with great advantage in 
oleum manufacture. Part of the oleum produced 
has heoii list'd to bring chamber process acid up to 
the highest requiri'd strength, and this method of 
obtaining strong acid has several advantages over 
the ordinary method, as it avoids tho last stages 
ef concentration wliich have proved to cause the 
greatest wear on tlie plant, the greatest loss by 
volatilisation, and the Jiighest fuel consumption. 
Many concentration plants wero shut down owing 
to ee.ssation of recovery processes in connexion with 
exfilosives manufacture. It is noteworthy that this 
reduction of plant has been carried out mainly by 
closing down cascade units. In some cases cascades 
have been replaced by modified Kessler plants. 

('Iicjiiirdl innnrne works . — There was an increased 
ami continuous demand for pliosphatic fertili.sers, 
which was not always met owing to irregularities 
in tho supply of phosphate rock. Tho use of 
mechanical dens is increasing, and inoro new de- 
signs have been put forward, tho most noteworthy 
being a plant on quite original lines which has 
boon put into operation by Messrs. Kynoch at 
Keith. The tonnage of mineral phosphate im- 
ported into tho United Kingdom in 1917, 1918, and 
1919 was 276,617, 464,747, and 351,187, respec- 
tively; and tho figures for nitrate of soda were 
1680, 300, and 24,485 in the same years. 
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Svlphate and mui^te of ammonia and gas liquor 
works, — The reversion from the production of con- 
centrated ammonia liquor to the manufacture of 
sulphate continues. The total amount of ammonia 
products manufactured in the United Kingdom 
amounted to 397,513 tons (expressed in terms of j 
sulphate containing 24‘5% NH,), and nearly 9 per i 
cent, of this amount was produced as concentrated 
ammonia. In one works where the sulphurettfxl , 
hydrogen of the waste gases was burnt directly for j 
the manufacture of sulphuric acid, the chamber ; 
capacity was so reduced by reason of the large i 
amount of inert gas admitted by the waste gas 
burners, that the introduction of the ordinary oxide , 
purifiers and burning of the resulting spent oxide 
are now being considered. High-grade sulphate is 
receiving more attention, and considerable quan- 
tities of excellent dry neutral salt are being made. 
Inquiry into a compl.aint against one works showed 
that no sulphuretted hydrogen was discharged^ but 
that the strong liquor contained sufficient pyridin<> 
to be offensive. This was the first time that 
pyridine was identified as the chief source of trouble 
in sulphate of ammonia manufacture, and in follow- 
ing the matter up a largo amount of laboratory 
work was done on the determination of pyridine in 
the presence of ammonia; an account of this is 
given in a lengthy appendix to the report. 

The “direct” and “semi-direct” processes of 
ammonium sulphate manufacture have proved quite 
satisfactory in coke-oven practice, but in gas works 
the conditions are different, and the direct methods 
have not proved so .successful as was anticipated. A 
full review of the work done in this connexion is 
given, together with tables of the comparative costs 
of direct and ordinary distillation processes. * 

Nitric acid works. — The decrease in manufacture 
is shown bv the number of registererl plants which 
fell from 96 in 1918 to 8^1 in 1919. 

CHorine and hydrochloric acid works. — The pro- 
duction of liquid chlorine, developed primarily for 
war work, has led to its use in a number of com- 
mercial processes. The precautions taken for tho 
storage and handling of this dangerous material 
have prove<l efficient. A large proportion of it is 
produced elcctrolytically in the mannfacdtire of 
soda. When tho demand for the latter is high, 
there is a surplus of chlorine over the requirements 
for the manufacture of bleach, etc., and this sur- i 
plus has been utilised for the production of pure i 
hydrochloric acid by direct combiriation with elec- , 
trolytic hydrogen. Tho pure acid produced has . 
proved a successful competitor to the acid made by ; 
the older methods. i 

Tar uwrk.s.— A fatality oceurred at a tar works 
due to the vic;tim entering a still contrary to in- ' 
structious. During the inquiry reference was 
made to the use of respirators, and it* is pointed 
out that in the absence of definite information as 
to the particular gases or vapours present, respira- 
tors should bo usc'd with caution, as the wearing 
of a mask which is possibly unsuited for the specific 
case only leads to a dangerously false feeling of 
security. The total quantity of tar distilled ex- 
ceeded H million tons, and the amount of pit<h 
obtained was nearly 700,000 tons. 


Fuel for Motor Transport. An Interim Memor- 
andum by the Fuel Research Board. 

As a result of tho recommendations of the Inter- 
Departmental Committee appointed in 1918 (this 
J., 1919, 250 r), a permanent organisation has been 
established under the Fuel Research Board for the 
investigation of problems connected with power 
alcohol. Sir Frederic Nathan, Power Alcohol 
Investigation Officer, has prepared a summa^ of 
the present position, which shows that the difficul- 


ties to be faced are duo to insufficient suppli^ and 
excessive cost of raw materials, rather than to the 
indifference or lethy.rgy of the Government De- 
partments controlling alcohol. 

• 

The Present Position. — In 1919 the world’s pro- 
duction of crude petroleum was 17^ thousand mil- 
lion Imperial gallons, to which total the United 
States contributed ah^ut 7i per cent., but con- 
sumed a larger quantity. The petrol imported by 
this country during 1918 and 1919 amounted to 
193 and 200 million gallons, respectively, and for 
1920 tho estimate is 250 million galls. A fuel with 
l)ropertie8 similar to those of petrol is essential 
lor certain purpows and tlio mosb suitable is alcohol, 
probably best mixed with ether or hydrocarbons. 
Mixtures of alcohol and ben/.o! have l>een success- 
fully tric<l by the London General Omnibus Co. 
During 1918 gas undertakings produced 10 million 
and coke ovens 32 million galls, of benzol, and 
the total production in 1919 was 20 million galls. 
4'hc output from coke ovens may increase, but only 
a relatively small output from gas works is anti- 
cipated. 

Practically all alcohol is now made from grain 
I or molasses, and before the war largo quantities 
i were obtained from potat(K\s in Germany. It can 
; bo produced from wood cellulose, tho available 
: quantity of which in this country is negligible, from 
^ calcium carbide, which cannot bo manufactured in 
(juantity without ciioap power, and from the ethy- 
lene contained in coke-oven and coal gas, tho re- 
covery ai\d conversion of which are still in the 
experimental stage. It is shown that alcohol could 
: not he produced in any q^iiantity from the vegetable 
I materials growahle in this country (barley, pota- 
toes and mangolds), because of the acreage required, 
of the high cost of cultivation, harvesting and 
manufacture, and of the fact that the raw materials 
are also foodstuffs. « 

Molasses is the most suitable raw material in tlio 
Empire outside tho UniU'd Kingdom, tho quantity 
available being dependent upon the output of re- 
fined sugar. The estimated Empire production of 
refined sugar for tho 1919-1920 season is just over 
one million tons, and the resulting molasses would 
only yield 17 to 18 million galls, of 95 per cent, 
alcohol. In this country seven or eight million 
galls, of 95 per cent, alcohol is produced from 
molasses, and in view of present costs of materials, 
labour and freight, tho erection of additional dis- 
tilleries is not commercially practicable. Tho 
molnss<‘S should lx; converted to alcohol where it is 
produced, any excess of alcohol over local require- 
ments being exported. The quantity of molassee 
available should increase with the present increas- 
ing output of sugar, and its potentialities arc being 
pointed out to the authorities of the countries con- 
cerned, but tko quantities of alcohol available from 
this source must bo small and will be mainly used 
locally t<j replace petrol. 

Tho difficulties referred to above as existing in 
this country do not apply to the same exUmt to the 
cultivation of plants containing starch or sugar 
: for the manufacture of power alcohol in other parts 
i of the Empire. In many cases land is available and 
labour would be cheaper, but the supply of fuel, 

1 water and transport may bo difficult and costly. 

1 Anything in the nature of a foodstuff, wherever 
j iprodiJfced, is likely to command such a price as 
i would prohibit its use for tho manufacture of 
I alcohol unless grown in very large quantities. Tho 
special cultivation of raw materials is almost sure 
to increase the cost of power alcohol, and although 
this may not be ultimately the governing factor, it 
is considered essential to use a waste material or a 
natural product of no other value. Steps have been 
taken for the initiation of research work upon tho 
possibility of obtaining alcohol from tropical vege- 
tation by chemical or bacteriological processes. 
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Finance Bill for this session pro- 
vides for the use of “power methylated spirits’’ 
for generating mechanical power, and for the pay- 
ment of an allowance of 3d. per proof gallon iis 
in the c<aso of methylated spirits used for industrial 
purposes (this J., 1920, 205 n). A denaturant will 
shortly bo authorised which should rt'duco to a 
minimum the cost* of denaturing power metJiy- 
lateu spirits. Claiise.s will lx;^ns('rted into tin* forii:- 
coming Kevenuo Bill, (‘xUniding farilities for the 
importation and distrihution of spirits in bulk and 
enabling the Board of Customs and b]xcis<' to regu- 
late the ii.se of power alcoiiol. The result will be 
to facilitate the us_o of power alcriiiol and to reduce 
the expense of any iK>crss;ir\ rc'strictions. 


PARLIAMENTARY NEWS. 


HOrSE OF COMMONS. 


LeyisJiition. 

Tlie Kinaneo Bill was read a third tinu' and passed 
on .luly 2'^. The i)rovi.sion.s in regard to excess 
j}roflts tax (00 per cent.) and corporation tax (5 per 
cent.) remain as originally proposed. 

The Ministry of Mine.s Bill was pas.s<'d, wilhout 
substantial alteration, on .July 29, and the Dan- 
gerous Drugs Bill on the following day. 


AH ernative Motor I'url.s. — ft is ( Icar that so long 
as power alcohol is firoduced froru foodstulhs, an 
ade(p]ati‘ su[)|)ly is iinpossihlr until ollnu* and 
cheaper .son rc<‘s of power have hern ('xhansted or 
proved inadtspiatc'. Coal is (lio woild’s principal 
source ol lui'l, the output bring about loOU million 
tons per annum, as against 7o million tons of petro- 
leum. Coal bring ihu natural sour<‘e of beat and 
pow('r in this ('ountry, our energy .sboubl be con- 
centrated u])on the adaptation of its products, 
cbii'fly gas and coke, to the purposes of transjiort 
until it is proved that oil exists in very large 
Quantities. Ihe worlds undc'veloiied oil resources 
cannot bo compared with the undevelopcHl coal 
deposits, ami tliis has a .special application to the 
British [losition. 

By carbonisation and ga.sificntion raw coal can be 
“sorted out ’’ into gaseou.s, liquid, and soliil fuel.s 
in some of wbicli the potential tlu'rmal units are 
more available for tlu' [uoduetion of heat and power 
than in the raw coal. The gas industry ol)t.'iins 
from each ton of coal about (1 million B.Th.U. in 
the form of gas, \-\ million B.Th.l . in tlie liquid 
•products, and 17 million B.J'h.U. in iho coke, fly 
re<'ent developments 8—9 million B.Th.D. liave Ix'eii 
obtained in the gas, million B.Th.U. in the 
liquid products and 15 millioji B.Th.U. in the coke, 
and it is antieipnted that in special eases 10 to 12 
million.s may b(' obtained in tin* ga.s. The thermal 
units being more available in the form of gas than 
in the form of coal, one million B.Th.U. in tin' 
form of gas finds a ready market at a preS('nt price 
of 8~9s. compared with Is. (kl. in the form of raw 
coal. Gas tar with a fuel value of about 10,000 
B.Th.U. per lb. ean bo still further “sorted out” 
into benzol, etc., fuel oil and pitch, the thermal 
units being most readily available in the more i 
volatile hydriM'arbons. The thermal units in the : 
form of coke are of much the same value as in coal. ; 
At the Fuel lU’Seareh Station accurate data are 
being obtained as to the thermal and economic 
efFt)ct of the “sorting out” of fuels from leading 
tyi)e8 of coal, special method.s of treatment k'ing i 
eclwtCHl for each type. 

The cost of one million B.Th.U. in the form of 
petrol at 3s. per gall, is about 21s., or 2} times that 
jn gas and 11 limes that in coke. In the form of 
alcohol at 5.s. per gall, the cost would he about 52s, 
per million B.Th.U. Tlje aynilability of the ther- 
mal units is at least as higli in gas as in pc'trol, hut 
gas requires very large or \'ery heavy containers for 
transit; it might, however, l)e used extcn.sively in i 
omnibuses, ek’., if light y(*t safe container.-* could ; 
be coustructc'd. If carboni.sation at G(KU C. were ^ 
generally adopted, gas of twice the calorific value ; 
would be available for this purpo,se. Benzol and 
light naphtha are so relatively costly that they i 
should be reserved for air transport or for tho ! 
lighter road transport. The coke obtained from i 
coal carbonised at 600° 0. is a smokeless fuel, easily j 
lighted, and suitable for use in suction-gas plants. | 
The cost of thermal units produced in this way • 
would bo 3s. per million or one-seventh the cost 
of thermal units in petrol. j 


Ahnniniifjii (Imports from Germany). 

In a Avritten reply to Sir A. Stecl-Maitland, Mr. 
Bridgeman gave the following stati.stics sliowing 
the imports into the United Kingdom of aluminium 
anti aluminium manufactures consigned from Ger- 
months of 1920 and of 

Imports Into Exi>orts from Germany 
till! I ailed Klnjidom. to tl»e United Kingdom, 
(('.K. .\eeouiits.) (German Aceount.s.) 



.Tan,-.) line, 

Jan.-.) lino, 191,4 

• 

J ons. 


'J’oiis, £ 

Crmlc metul iu ingots. 
Mocks, etc. 

”4'.{ 


104 J 3,000 

l’l;itcs, .hIiccIs, baiv., 

1 ubt.s, wire, etc, .. 



2:U) 2.'>.0U0 

]I<)llu\v-\v;ire, 

<i<ma'stic 

is:* 

(i.J, tl)2 ' 

Aliiuiioiiim inanufiK . 


SO 2l),l00 

not otlici- 
AVi.HC .^UK-c ilied 

72 

2S.G24 j 


-(Aug. 3.) 

Anylo-V rench Ayreempot (Oil). 

The agreement between the Bi-itish and Froneli 
(tOVt-rnmeut.H coMceniing petroleum ajipliee to 
Ituniaiiia, Asia Aliiior, terrilorii's of the old Russian 
I'hnpire, Galicia,* French Uolonics, and Jlritish 
Crt)wn Celonies, but can be extended to other coun- 
tries by mutual consent. The two Govorniiients 
undertake to support tlu-ir respective nationals in 
joint negotiations for the acipiisition of oil con- 
co.s.sious, shares, (>te., in Rumania and in territories 
of the late R.ussiari Empire, interests so ac(iuired in 
Rumania to be divided equally ])y the two partie.s. 

^ The British G(fv’oruni<'nt will grant to the French 
(Juv<'rmnont or its nominee 25 per cent, of the net 
output of crude oil at current market rate.s, whhh 
may he .secured Ironi the Mesopotamian oilfields, 
should they bo dcvelop(‘d by Government action; 
should these oilfields he developed by a private com- 
pany, the French Goi'ernment may tak(i a 25 per 
cent. shar(‘ in it, but the cornp.any is to he under per- 
manent Briti.sh control. The ink'rests of tho 
native Government, or of the natives, shall not 
exceed 20 per cent, of the share capital, and the 
French .shall contribute one-half of the first 10 per 
cent, of such native participation. 

Tile French Government will giv«' facilities to any 
Franco-Britisli grouf) or group.s of good standing to 
aeipiire oil concessions in the From h eolonh's, pro- 
k'ctorates, or zones of iiiHuence, including Algeria, 
Tuni.s, and Morocco. kSuch groups must contain at 
h-ast 67 per cent. From-li interests. The British 
(hiyernment will accord similar facilitie.s to French 
suhieeis in the Briti.sh Crown Colonies in so far as 
existing regulatioms allow. 


HOUSE OF LORDS, 

The Proprietary Medicines Bill, introduced on 
July 13, is designed to give effect to tho recom- 
mendations of the Select Committee of the House 
of Commons on Patent Medicines, which reporteddn 
August, 1914. Provision is made for tho establish- 
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lent ot a lemater of proprietary medicines and \ 
ppliances and of the owners thereof, and the sale of ' 
in registered goods is prohibited. 

Tho Nauru Island Agreement Bill (c/. J., 1020, 
324 R)’\vas passed on August .3. 


• COMPANY NEWS. 

• — — 

ALBV UNITED CARBIDE FACTORIES, LTD. 
The thirteenth annual meeting of this company 


LEGAL INTELLIGENCE. 


WuALK Oil and Sperm Oil.— -P ark liynif. Whahiuj 
Co V. South African Oil and Fat Industries, 
Ltd. 

In the Supreme Court of South Africa, Durban 
and Coast Circuity the Park Rynie Whaling Co., 
which owns a whaling factory on the coa.st of Natal, 
sued the South African Oil and Fat Industries, 
Ltd., soap and candle manufacturers, of Jacobs, 
Natal, for the balance of money owing for oil sold 
and delivered. The contract was for the sale and 
purchase of No. 3 Whale Oil. The defence asserted 
that the oil delivered consisted of a mixture ol 
ordinary whale oil and sperm oil. Tho plaintiif 
company did not deny this, but averred that No. 3 
Whale Oil may bo (and is in practice) inady from any 
kind of whale; that the trade custom was to keep 
separate only the better qualities of whale oil and 
sperm oil, Nos. 0 and 1, and that the inferior quali- 
ties, Nos. 3 and 4, may and do consist of the oil 
from any species of whale, whether they bo Baleen 
whales (M iist(U'oceti) or toothed whales (Odontoerti). 
It is known that the oil from tho head and blubber 
of the sperm wliale is a wax, and that tlie oil fr»m 
.all parts of the baleen whales is glyceridic in con- 
stitution, but there lyas very little evidence con- 
cerning the constitution of the oil obtained from 
the meat of the sperm whale, Lewkowitsch, Allen, 
Ubbel^ihde, et(c, all being silent on this point. 
I'lvidmice was given by Mr. A. P. Bearpark on the 
technical nudhods and trade custoifis of tin* whaling 
industry, and at the reqiu'st of the court he under- 
took analyses of tho oil Ironi the flesh of sperm 
whales. The ri'sults showed that the oil from the 
flesh of sperm whales is different in constitution 
from the oil di'rived from the llesh of baleen whales. 

The ease lasted twelve days, and the Hon. Mr. 
Justice llathorn, in giving ju<lgnient for the 
plaintiff company, with costs, on Det'cinber 2ft, 1915, 
Rtate<l that h ■ was unconvinced that modern whale 
oil produced 1 »y factories — and knowii in comnu'rco 
as “whale oil '—was oil extracted from the flesh 
only of whales other than sperm whales, but he in- 
clined to the opinion that the term would inclmlo 
the oil in question. 

'I he defendant company appealed against this 
dtx’ision, and tlie judge in the Appellate Division of 
the Supreme Court of South Africa, Sir .lames Rosc- 
Innes, Chief Justice, decided in favmur of the 
appellants, remarking, inter alia, that: — “It is 
clear from the evidence that oil derived from whales 
falls into two different categories. That yieldtsl by 
the various species of tho genus BaUienn (such as the 
‘ right ’ or tho ‘ humpback ’ whale) is in one. That 
yielded by the sperm whale (Cachelot) and tho 
Arctic sperm whale is in another. . . . Under those 
circumstances I am forced to tlu^ conclusion that 
No. 3 Whal<! Oil denotes for trade purpo.ses the 
third grade of oil obtaini'd from whah's other than 
sporm whales. . . . That bcung so, tho oil which 
t'orm^ the subject matter of the contract was not, 
in m.V opinion, No. 3 wdiale oil. ... It is clear that 
the delivery by tho respondent company of n mix- 
ture of whalo oil and sperm oil was not a discharge 
of its contractual obligations,” and granted tho 
appellant company its co.sts in both courts. 

Tho whaling companies operating on tho South 
African coast arc now keeping all grades of sperm 
oil quite separate from other whalo oils. 


was held in Ix»ndoii on July 30, the Rt. Hon. Lord 
Southburough pre.sidin^. * 

The chairman said that, after writing ofl £28,655 
for depreciation, the. net profit for tho year ended 
December 31, 1919, was £27,221. The interest on 
tho preference shares had been met, and £30,880 
was left to bo carricni forward. The company had 
received 15 per qcent. from t^o North-Western 
Cyanamide (k>., but nothing from the A/S 
Alerakcr which, ow ing to the cessation ot demand 
for forro alloys, had been forced virtually to cease 
production. Investments in subsidiary companies 
had been conservatively valiu'd at £933,653. In 
taking over tlu‘ as.st'ts of the Nitrogen Products and 
Carbide Co. {cf. J., 1919, M3 u), a surplus book 
value was shown of .£109,183, and this amount had 
been utilised to write off preliminary expenses and 
other intangible assets. 

4'he year 1919 had been unsatisfactory. In the 
first period, carbide had been made and supplied 
in fair qxiantities, but tlu’re had lieen competition 
from (lovernment sales; in the second quarter some- 
what loss carbide was sold ; the third quarter saw a 
general strike in the Norwegian electro-chemical in- 
dustries and the closing down ot all factories; and 
produefion did not get properly untU'r W'ay until 
towards the end of the year. The output of carbide 
for the y<‘ar wuis -MjOftO tons, w hich was about one- 
half of the capacity. 4’hroughout the year the ques- 
tion of coal supply bad haunted tho directors, and 
since the closing of the accounts no anthracite had 
been obtainable. The yearly requirements of the 
company were about .59,000 Iona ol anthracite for 
the c.‘»rl)ide furnaces, and about 25,000 tons of gas 
coal for lime-burning. Tlie policy of tho Govmn- 
mont in refusing to allow coal to bo exported to 
a British company in Norway was inexplic.ablo, and 
the company ha<l not cv('n been allowed to ship 
tho coal from its own colliery at Workington. 
Efforts to obtain coke had been equally unsuccess- 
ful, but it was hoped that a patent fuel would en- 
abh‘ anthra<ito to Ir> dispensed with. Attempts 
had been made to obtain coal from America, 
Canada, and Spitzbergen, and only in tho la.st cfjso 
was tluwe any prospect of success, although that 
would not be immediate. 

Tho great hydro-electric works at Aura, upon 
which about £1,000,000 had been spent constituted 
a valuable asset, but construction had boon stoppeil 
by the wmr, and more capital was required to com- 
jilcto and work tho property. How’ever, tho direc- 
tors would not disregard a genuine offer to pur- 
I chase. Since the close of tho financial year, tho 
! Italian interest in the North-Western Cyanamido 
I Co. had been acquired at a favourable price, to- 
1 gether with the riglits to stdl and manufacture 
j cyanamido. in certain important countries where 
I that company had possessed no rights or only part 

■ rights. There was no fmir of want of markets, fho 
i diflicuity was to obtain raw materials for a regular 

and uniform output. 

A committee of shareholders was appointed to 

■ confer ivitb tho boanl on tlie position of the com- 
; pany and the best means to be adopted to promoto 
; its successful working. 


Brunner, Mond and Co., Ltd. — At an extra- 
ordinary meeting, held in Liverpool on August 4, 
the resolution propo.sed at tho annual 
withdrawn, relating to tlie allocation of £109,999 
^or the promotion of scientific education and re- 
search (cf, J,, 1920. 224 r) was reconsidered and 
carried by an overwhelming majority. 
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. MOND NICKEL CO., LTD. 

Mr. Robert Mond, in presiding at the sixth 
annual nit)ctiiig, held in Lon(h)n on July 28, stated 
that the authorised and iiMued capital of the com- 
pany was now £3,400,000, but that it would bo 
necessary to increase it in the near future. During 
the past financial year the refining works at Cly- 
dach, S. Wales, had been (vetended, and in pursu- 
ance of its policy of finding new outlets for nickel, 
the company had purchased the business and works 
of Messrs. Henry Wiggin and Co., of Birmingham. 
The increase of over £100,000 in tne value of stocks 
(£2,044,000) was duo to the increj^e of matte, which 
had been produced at a rate somvwhat in excess of 
demand owing to the need for keeping together the 
organisation in Canada, and to have a reserve for 
contingencies; the largo stocks of metal which ac- 
cumulated at the end of the war had been sub- 
stantially r€duce<l, and at the present time produc- 
tion at the refinery had been started on a larger 
scale. The unsettled state of economic life on the 
Continent had made trading very difficult, and the 
valuable French and Italian markets for copper 
sulphate had, in particular, bt^en disturbed by the 
fluctuation of the exchanges. 

The net profit of £279,200 compares with £.304,400 
for the previous year, and an average of £218,400 
for the period immediately preceding the war. The 
dividend on the ordinary shares is maintained at ' 
17| per cent., free of tax, and the carry forward is i 
£114,794, compared with £108,058 brought in. i 


W. J. BUSH AND CO., LTD. , 

On June 22, Mr. J, M. Bush, chairman and man- j 
aging director, pro.sided at the twenty-third annual I 
meeting in London. ; 

^ Reviewing the pa.st year, the chairman said that I 
trade had been slack in the early months, but labor i 
there had been great activity, and the company j 
succeeded in disposing of its large stocks to excep- ! 
tional advantage. Hence both the gross profits and i 
the net profits (£90,828) had bi'en greater than in ! 
any previous year. At the present time sales were j 
diniini.shing and values declining. The new bhdget | 
had inflicted a further injury on British o.ssonco ' 
manufacturers by adding 22s. 6d. to the spirit ' 
duty. In 1914, a puncheon of 120 galls, of spirit | 
cost £102, to-day it cost £790. The British Ks.senco | 
Manufacturers’ Association and the Perfumery See- | 
tion of the London Chamber of Commerce were ! 
again urging the Government to give some form of i 
relief. There appeared to Ik; no re.ason W’hy the j 
differentiation of duty between industrial aicohol I 
and that for potable liquors should not be extended j 
to essences ns well as to medicinal preparations; the ' 
duty in the former case was 74s. and in the latter ! 
14s. 9d. per proof gallon. Other branches of the ' 
business, e.o., synthetic perfumes, drugs, and some 
dye-in termed intes, had made satisfactory progress, 
and this was expected to continue. 

In March last. £125,000 was c.qpitaiised out of re- 
serves, and the ordinary share capital was doubled 
by distributing a cent, per cent, bonus. The original ! 
ordinary shares received an interim dividend of 
6 per cent., and a further 10 per cent, is now pay- 
able on the increased capital. The carry forward is 
£38,161, out of which excess profits duty will bo 
paid. 


British CKLUfLosE and Ciikmical Manufactur- | 
INO Co., Ltd. — Owing to prolonged delay in phant i 
construction, the directors have decided to postpone j 
payment of the dividend on the cumulative prefer- | 
ence shares. Good reports have been received as to 
the dyeing and weaving qualities of the silk pro-* 
duoed, and the plant for making non-inflammable 
celluloid is nearing completion. 


OFFICIAL TRADE INTELLIGENCE. 

(From the Board of Trade Journal for 
July 29 and August 6.) ' 

I TARIFF, CUSTOMS, EXCISE. 

! Argentina. — The Inland Revenue duty on whisky 
' has been increased to 2 pesos 60 centavos (paper) 
j per bottle of 1 litre or less. 

Canada. — The special War Revenue Act, 1916, 

I has been further amended as from May 19. Among 
j tho articles affected arc cut glassware, certain kinds 
I of china, articles of gold, confectionery (with some 
j oxcoptions), alcoholic beverages, and perUimes. 

I Crimea. — A list of goods tho import of which is 

j prohibited may bo seen at the Department. 

I (he.cho-Slovakia.—The “ turnover tax ” of 1 per 
I cent, of tho purchase price is applicable to imported, 
j goods when sold in the conn try. 

[ Among tho articles subject to tho “ luxury tax ” 
are china, certain kinds of glass, toilet articles, and 
photographic requisites. 

Ve.nmark. — Tho export of nickel coin is 
prohibited. 

Finland. — Export licences are not required for, 
inter alia, caraway seed, certain kinds of wood, 
wood pulp, paper, pitch, wood tar, crude tur- 
pentine, inatehes, calcium carbide, and resin. 

France and Algeria —The decree^ dated April 23, 
imposing certain import prohibitions has been 
abrogated and import prohibitions have been with- 
drawn except in very few cases. Tho “ coefficients 
of increase ” on certain larticlos of luxury have 
he^n augmented. 

Articles affected by the new tariff 
amendments include margarine, timber, dyewoods, 
tanning extracts, ochres, petroleum, tin, soap, 
ben/.ene, condensed milk, hides, sugar, alcoholic 
liipiors, earthenware, faience, paper, cardboard, 
rubber, and sciei^tific instruments. 

Detail.s of the new municipal (octroi) taxes are 
sot out in tho issue for August 5. Among the 
articles affected are hair, bones, manure, ddgras, 
vegetable fibres, raw cocoa, liquorice, certain oil 
seeds, dry pitch, tar, certain stones, clays, 
m.agnesite, sulphur, sand, lime, borax, emery, 
minerals, many metals and salts, quinine, certain 
kinds of yoap,^ asbestos, firebrick, broken glass, 
paper pulp, paper, optical instruments, rubber, 
gutta-percha, and yeast. 

Jamaica.-- Vhe increased import duties imposed 
by Laws No. 3 of 1916 and No. 11 of 1919 and the 
export Law No. 2 of 1919 are continued in opera- 
tion until March 31, 1921. 

Lithwinia. — The export duties on certain woods 
and wood pulp have been increased. 

Netherlands. — Export prohibitions have been 
temporarily raised from all fatty acids, edible fats, 
certain vegetable oila and waxes, mineral wax, cere- 
sin and paraffin wax. 

New Zealand. — The import of tin-pipe, solid 
drawn, not wrought, plated or polished, is duty 
free, but is subject to the “ Primage Duty " of 1 
per cent, ad valorem levied under the Finance 
Act, 1915. 

Pohnd. — Among the articles of “ luxury ” the 
import of which is prohibited aro vanilla, saffron, 
certain spices, chicory, fireworks, and certain 
leather wares 

Sweden. — The amended regulations affecting tho 
import of solo, welting and strap leather are given 
in tho iosue of August 5. 

Tunis. — The export and re-export of certain 
kinds of timber and mineral oils are prohibited as 
from June 30. 

Turkey, — The export of paints and foreign hides 
is now permitted. 


Vol. XXXIX.. No. 15.] 


REVIEW. 


281 K 


OPENINGS FOR BRITISH TRADE. ! 

The following inquiries have been received at the 
Department of Overseas Trade (Development and ! 
Intelligence), 35, Old Queen Street, London, ! 
S. W. 1, from firms, agents or individuals who desire : 
to represent U.K. manufacturers or exporters of j 
the goods specified. British firms may obtain the 1 
names and addresses of the persons or firms ref(*rred ■ 
to by ajiplying to the Department and quoting the 1 
specific ref(‘renco number. I 


Locality of 

1 Mat. 'rials. 

llefiTCncO 1 

firm or a^eiit. 

* 

mimboi. 1 

Carijvla 

Chemlca!.-* for pajxT mill.s, paj.er. . 

! Hard steel wire, black anncale.l 

liy : 




i sheets, eleetrical port.’clain 

I'jo 1 

„ 

j China 

121 


1 Chemicals for pu4) mills . . 

1 .".d 1 


' Soap, toilet urticl.':. 

154 


; Hollies 


.. 

Uond papers 

♦ 


, Cocoa butter subilitiitc, gelatin, 

1 basic colours, citric and tartaric 



1 acids 

1 

New Zealand 

1 (;ilass bottles, sheet and ])Iale 



j glass, roohug tiles, a.^l.'estos slat.* 

1.57 1 

South Afric.a 

(lalviini.scd iron 

124 ' 

BolRium . . 

[ Steel (all kinds) 

12.5 ! 


I'allnw, ])alin oil 

H)0 

Finland 

' li'on, steel, non-ierroiis met .11--. 

' le.'itliec. (.aniiitig evtra.'ts. chem- 

' 


1 leals. ecment. glas'-. china .. ■ 

127 

Franco 

. Kaw materials for the nianufac- 



tui'c of tierfuincry , . . . ' 

1 28 


j I.cathcr. rubber tyres 

101 

Latvia 

1 Ucet taliow, eoeonut oil. resin 

i.;i 


j Jicef tallow, eoeonut oil, eaust.ie 



i soda and pot.ish . . 

Li. 5 

Kii mania . . 

Cheinieiils . . . . . . . . 

J :!0 

Serh-Croat-Sloveiie 

N'cg.'table llhres, siigar. U'ath.'i, 

• 

States . . 

ruhltcr. (Kit'cr 

CIS 

Switzerland 

(iiiemieiil s . . 

1 IL 

Algeria 

Clieiiiieal.s, window’ gli-s.-. zuie 



white, white le.ul, oils, varnisli 

1 1.5 

China 

; Metals, heavy cliciuieals. japer. 



; I'iird hoard 

It): 

Syria • 

' Iron an<l steel rolling ni'll prodiiet,-^. 

1 ecme.nt, east iron and cirtlieu- 



w'arc pipes . . • , . 

It) i 

United States 

(ki.oiuit oil. palm oil. castor oil. 



rape oil . . 

140 

V<>ne/.iU'la 

Twine, wile nails, eirtu.i, por>->-lain. 



I |)uttcry. oils, iiaint, varni'Ii .. 

151 


• Tho flfjinnu^siuiicr lor C.iir'ji.i, r.>. ^i^tori^l Stroct, i 

London, S.W. 1. 

t Tin: ('aiiiidLin liovin mi.t-nf. 'I'r.idt' r. 7 . ' 

Slicft, l.ondon, L.C. 'Z. 


FRADE NOTES. i 

! 

FOBIOKLX. i 

Foreign Company News. — France. -I'he past 
financial year has been a profitable one for French 
chemical manufacturers. Thus, the F<abli.sse- 
ments Kuhlmann ” made a net profit of 9,931,491 fr. 
in 1919, and it has l>een decided to raise the capital 
from 61) to 11)0 million fr. ; tho “ Flcctro-Chiinie ot 
Eleeiro-Motallurgie ” company announces a net ! 
profit of about 3,700,000 fr., as against 1,546,000 fr. j 
in 1918; and tho “ Produits Azotes” company is i 
about to increase it.s capital from 10 to 20 million fr. j 
Satisfactory progress is reported with the proposal : 
to acquire the Toulouse powder works for the nianu- ' 
facturo of synthidic nitrogen products by the Haber i 
process. It is also reported that the “ Stearineries 
ot Savonnerics Lyonnaises ” is about to enter into 
close commercial relations with tho “ Societd dcs 
Hydrocarbures ” of St. Gobain, tho “ Air Liquido,” 
and the “ Poulenc ” companies. — (Z. angew. Chem., 
June 26, 1918.) 

Tho formation ia announced of a new Alsatian 
company, tho “ Socidtd dos Minos do Potasse du 
Haut-Rnin,” which will compete with^ another 
company now being formed, the “ Socidtd Alsa- 
cienne des Mines do Potasse.” The latter company, 


with ji capital of 75 million fr., seeks to bring hbout 
an amalgamation of all tho potash undertakings, 
but the former intofids to take over only a portion 
of them, in agreement v^ith tho scheme laid down by 
the French (iovernment. The Haut-Rhin com- 
pany takes the view that competition should havi' 
a good effeid on tho dcvclopimiiit and eidargcmenl 
of tho mines. Tiic sh;«*('s are of 2()0{) fr., and mor(> 
than five will not be allotted to any one person.- 
(Z, aiigeu'. (Jlietn., J idij 20, 1920.) 

'fhe Penarroya company has declared a dividend 
of .38 fr., and has dwidc'd to issue a loan of 60 
million pesetas iu Spain (peseta - OJd.). A factor.v 
in the Nord de))nrtment has h^on purchased from 
the Malfidano company, at which manufactures ol 
lead will be produced. An agreement has btHUi 
arrived at with the ” Socioto Minerais et Metanx ” 
respocling the sale of products from tho company’.s 
factory in Belgium, which has recently resumed 
operations. — {Iter. Prod. Cliiin., Jtinc 30, 1920.) 

Crnnanu. — The German (lold- und Silber- 
Rclu'idc-Anstalt in Frankfort is paying a dividend 
for 1919-20 of 17 per cent, on the increased capital 
of 10 million nik., as against 20 per cent, on 20 
million mk. Jt is anticii>aicd tl)at tho foreign 
trade in chemicals and dyes can be still further in- 
creased . 

Th(' net profit of the Dynamit A.-G., voriii. 
Alfrcel Xohcl II. ('O. in Hamburg for tlie year 
amountc'd to 6,193,891 mk. (5,7i)6,8.S8), which 
enabled tlu? comjiany to pay a divideml of 10 per 
cent. (15). It is hoped that the manufacture of ;i 
number of new goods, ineluding materials of 
“ staple ’■ fibre, will be. beuefieial and lead to th(‘ 
(‘inplovKK'ni of more labour. TogctJicr with two 
otluu’ works heloiigiiig to the company, it is under- 
taking th«‘ breaking up of ammunition, a^^ 
pres( rilx'd by tiu* Peaci' Tri'aty. 

H. B. Sloinan and Go., Snlpoterwc rko A.-G. in v 
Hamburg, reports, for the year 1919, a gross profit 
of 7 '^ million marks (3'7 in 1918), and a net profit 
of I t) million mk. (3‘6), after making increased alio- 
eutions to reserves. The dividend is 10 per cent. 
(20). Prodtietion of nitrate could not be resumed 
until Novemlx:‘r, 1919, when three factories ri'- 
started operations, and these aro still working, 
'fhe cinaniity of nitrate shipped was 691,514 quin- 
tals ((|.r= 101*12 Ih.). The policy of the saltpetre 
producers in regard to prices and sales is hold to 
he mistaken, and tlie company lias not yet joined 
the .Association of Nitrate Producers. — (Z. un(fCH\ 
Phem., Jane 22, Jidy 20, 1920.) 


Swedish Chemical Market in 1914 and 1920. — The 

jn iee.>i of certain typical chemicals in Hweden in 
1914 and in March, 1920, are given in tho following 
list in kronor per quintal (krona Is. Hd.):- — 


Alum 

.\mmonium ciirUonatt' ('coml.) 

Anuiuuiium chluridi' (white) 

Animniiiiim siiliiliJite 
.Aininouium nitmtc 
Unrax 

(;ii!i inm rhloiide .. 

Chile saltpetre 
Chrome alum 

Ifydioohlorle neid (JO — J)”,,) 

Mas^iieMum eliloride 
Nitric acid, cone. 

XorwoKiaii Halt pete* 

Oleum (I J",,) 

Phosidmnft 

Phosphorus sesqulsulpliide 
Phospliorle acid 

Potassium carl)(*nate (iVJ — 0S''o). . 

Pota.sslum t-liloride 
Potassium elil 0 Tut»‘ 

Potassium hydroxide 
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W6od DlstlllaHon Product! in Swcdfo. — According j 
to the Year Book of the Swedish Chamber or Com- 
merce in London for 1919, the high expectations 
that were formed at the ei^ of 1918 of regaining a 
market in the United Kingdom for Swedish wood 
distillation products have been fully realised. 
Largo quantities of genuine peasant-made Stock- ; 
holm tar have been imported into this country, but 
it can scarcely be stated that Sweden has had her 
share of the total import, as shown by pre-war 
statistics. Prices have been very kigli, and Finnish 
exporters have taken advantage of the favourable 
exchange to nnderrut, with the result that large 
quantities of Finiiish tar haveW^onie in. It has 
been found that consmnens would rather pay a 
slightly higher figure for the genuine vallej’^-burnt 
tar, and in eonsequenci* the sales of kiln-burnt tar 
have fallen olF Lonsiderably. At the end of the year 
stocks seiunod to have reached a normal figure, and 
there is every indication that this trade is no longer 
subject to the fluctuations which are so harmful in 
re-estahl idling business. There has been a big 
demand for other distillation products, such as tar 
oil, ac<‘tate of lime, methyl alcohol, rosin, and 
tiirpcuiiine. 
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A Text-Book of Inorganic Chemistry. Edited hit 
J. Nkwton Friend. Vol. IX. Fart L: Cobalt, 
Nickel, and the Elements of the. Phtinuni 
Group. Bu J. Newton Friend, Fp. xii. f8G7. 
(London: Charles Cnffin and Co., Ltd. 1920.) 
Frice 18a. net. 

This volume, the fifth of the .series so far pub- 
lished, deals with the metals of Croup VIII. other 
than iron, which has been assigned a separate 
volume. The general arrangement of the text 
matter is already familiar, as a uniform plan has 
been adopted for all the volumes of the series. It 
should be remarked ^ however^ that Vol. IV. is the 
only one so far which contains a separate short 
paragraph on the thennocheniistry of the element 
under discussion; in Vol. IX. the thermochemioal 
data are almost confined to the halogen compounds 
of platinum. Again, crystallographic data are few, 
ana though tho constants for the platinocyanides 
are given fully, Tiitton’s classic researches on the 
double alkali-cobalt and alkali-nickel sulphates ami 
seleuatos are very briefly referred to, no figures 
being reproduciKl. A few rather important com- 
pounds have not been described, e.(},, cobalt pyro- 
phosphate, cobalt ammonium phosphate, nickel 
ammonium phosphate; the xanthates of cobalt and 
nickel ; sodium chlororuthenito and (dilororuthcnate. 
The reduction of the solubility of nickel ammonium 
sulphate by ammonium sulphate might have been 
mentioned, as also numerical data for the solubility 
of potassium chloroiridate. 

Apart from 25 obvious misprints noticed by the 
writer (e.g., Absolan,” “ Erythine,” table, p. 20; 

“ Breihauptite,” pp. 78 and 80), substitution of 
words has occurred in several places. Thus we find 
calcium for cobalt (p. 45, last line); nickel for 
cobalt (p. 66, 1. 17) ■ oxidation for reduction (p. 210, 
i. 22.); potas.sium tor sodium (p. 230, 1. 4); hydro- 
chloric for hydrofluoric (p. 236, 1. 39); sesquioxide, 
for sesijuisulphide (p. 333, 1. 23); and hydrogen for 
hydrazine (p. 336, 1. 11). Tho second equation on 
p. 233 is wrong; in the table shown on p. 100 the 
currency of Switzerland is given as “ cents,” that 
of U.S.A. as “ paras ” and “ centesimos.” 

Attention must be called to a few inaccuracies and 
statements that may lead to misunderstanding. 
The following two passages appear contradictory : 
When potassium chloropalladite is ” boiled with | 


excess of water, potassium chloropalladate,K,PdCla, 
is form^ ” (p. 196); and under potassium chloro- 
palladato (p. 198): “on boiling with excess of 
water, potassium chloropalladite is formed.” The 
colour of ammonium chloropalladite (p. 197) is given 
as “ (lark green olive-green would be more nearly 
correct. In tho Table of Reactions, on p. 332, the 
yellow precipitate of potassium chloroplatinate has 
not been included; the precipitate produce<i by di- 
methylgly oxime is attributed to ruthenium in place 
of palladium, whilst palladous chloride is wrongly 
slated to give a “ red ppte. of KjPdCl 4 ” ; this con- 
fusion occurs again on p. 335. As a matter of fact, 
the chloropallaclite, KaPdCl^, is readily soluble in 
water, while the rod chloropalladato, KjPdCl,, 
is not. Describing the distillation of ruthenium 
tetroxido in a current of chlorine, the author 
states (p. 333) that “tho liquid in the dis- 
tilling flask must bo kept alkaline to prevent 
iridium chloride from distilling over with 
ruthenium.” This statement, which is repeated 
on p. 340, is unsupported by any referenc'O to 
literature and is at variance with the reviewer’s ex- 
perience. Devillo and Stas, in their monograph, “De 
I’Aiialyse du Plntine Iridi(5,” remark that traces of 
alkaline chloride and iridium may be carried over 
mechanically duringeffcrvescence; whilst Leidie and 
Qucnnessc'h (Compt. Rend., 1903, 136, 1399) say 
that the liquid must remain alkaline throughout 
“d cau^e de Vaction de HCl sur Mellor 

(“Quantitative Inorganic Analysis,” p. 438), on 
the other hand, writes: “ The liquid in tho distill- 
ing Jlask must lx? kept alkaline to prevent the action 
of hydrochloric acid on tho iridium tetroxide (sic) 
aigl the subsequent volatilisation of iridium 
chloride.” To the writer’s knowledge neither 
iridium tetroxide nor a chloride of tho same metal 
volatile at or near 100° C. has ever been observed; 
in his opinion, the acidity of the liquid under treat- 
ment may cause retention of ruthenium, not vola- 
tilisation of iridium. The statement that hydrogen 
sulphide in uc^l solution precipitates osmium 
“ monosulphide ” (p. 337) is not quite in accord 
with the text on pp. 228 and 229. Tho first sentence 
on p. 341 requires qualification (c/. paragraph imme- 
diately following); neither ferrou.s sulphate nor 
stannous chloride reduces platinum salts to the 
metal in acid solution, and ferrous sulphate in 
neutral solution only on prolonged boiling. 

However, th» above are minor defects, which can 
1)0 remedied in the second edition. The volume 
forms a most welcome and valuable addition to the 
existing referenco books on the subject, whilst the 
whole series, once completed, promises to become 
a standard treatise of inorganic chemistry in the 
English language. AV. H. Sciioeller. 
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“ROPINESS” IN BREAD.* 


J. GRANT. 

The name “ rope” or “ ropiness ” is given to a 
disease in broad that causes the crumb or interior 
of the loaf to become moist, sticky and capable of 
being drawn out into threads. 

Very little was known about this disease until 
within the last forty years. PHiigge was probably 
the first to investigate the problem seriously. The 
writer’s observations on the disease go back for , 
more than thirty years. Some of his early days 
were spent in a country district in the south of i 
England where wheat, barley, other cereals, and ' 
hops formed the staple crops. The wheats grown i 
were milled in stone mills driven by wind or water 
power. Very little attention was paid to the thor- 
ough cleaning of the grain before milling; conse- 
quently, the flours were dull-coloured, weak, and 
contaminated by numerous micro-organisms. 
Moreover, it was not an uncommon occurrence for 
cmantities of sprouted wheat to bo used. Towards 
the end of the summer and early autumn especially 
when the season was wet, string moula in bread 
was frequent. It has been long known that lightly 
baked bread was much more liable to the disease 
than bread baked so that it became covered with a 
thick, sweet-eating crust. The string mould was 
accompanied by a nauseating smell and taste, so 
that the bread became inedible. Very rarely did 
it reach the stage of forming a hollow centre sur- 
rounded by a dark, sticky, strongly smelling mass. 

It should bo remembered that in those days much ! 
more baking was done at homo than in modern ! 
times. Again, little or no distillery yeast was ! 
obtainable, so that one had to depend on the local ■ 
breweries for the yeast. This form of yeast works ' 
slowly, and usually produces m small-volurned, j 
dark-coloured loaf of sweet-tasting bread. Sour ; 
bread, wherever browei.s’ yeast is employed, is the ' 
exception, but the same cannot be said of distillers’ i 
yeast and long processes. It is only the skill of : 
the baker and short processes that yield a sweet- 
eating loaf with this yeast. Further, in the Mid- ‘ 
Victorian period it was quite an everyday matter 
to find bakeries in large towns placml underground, 
with th'" idea of keeping an even temperature. ' 
Cleanime.ss and sanitation were unknown, so | 
that it v\ no unusual occurrence to find bread i 
attacked not only with “ rope,” but also with i 
moulds and other micro-organisms. Tho introduc- ' 
tion of sanitary laws and roller-milling, together ' 
with a thoroughly eflicient system of cleaning and : 
preparing the wheat for actual milling, practically 
revolutionised the industry, and put an end to 
“ropiiicss” and other similar diseases of bread 
except in tho very lowest grades. i 

Tho disease is mlrmluced into the flour from tho I 
outeide of the wheat berry, where tho disease germs i 
find a secure refuge from the cleaning plant of a j 
mill in tho deep crease of the berry. As XX 
flour comes from the inside of the berrv nearest to 
tho bran it can readily bo understood that bakers’ 
grade of bread, especially when lightly baked is 
very liable to attacks from “ropiness” in hot, moi.st 
weather. Brown breads of the germ and malt type 
those breads which possess the greatest food 
value— -are peculiarly pi ono to suffer from ropincss 
During the period from 1904, when the Bakery 
and ConJ^ectionery School at the Manchester Col- 
logo of Technology was placed under the writer’s 
^jr®ction, numerous cases of ropiness and many 
other bread diseases came under his notico. The 
phenomena accompanying the disease are not the 
sa^^ all cases. In some instances, when the 

• A paper read before the Kanbheater Section on Mhrdi 5* 1020. 


attacks are not very severe, casual observation re- 
veals very little, except where the broad is closely 
stored, in which case a faint, unpleasant odour may 
be noticed. Given, however, favourable conditions 
the symptoms develon rapidly^ and all the well- 
known and dreaded piieiiomena occur. Ono severe 
attack resulted in a cavity in tho interior of the 
loaf identical with tho shape of the loaf and actu- 
ally conforming to it. In this particular case, the 
disease was caused by the presence of a group of 
bacteria belongii^ to the proteun group. 

In 1906, Watlcins showed tlmt acidity checked 
the growth of bacteria causing “ rope.” (Cf. J., 
1906, 850.) 

Until the work done during the war, the classical 
researches of Pfliigge and Emil Laurent were quite 
the best information bearing on the subject. Tlie 
former .studied tho several variations of the Bacillus 
mexenfc.rkus us it occurs in tho potato. He found 
it chiefly in the depression known as the eye. 

Tho most common is the B. rursentf virus vuU 
gafus^ which forms greyish-white colonies that can 
bo drawn out into threads. This organism excretes 
three groups of enzymes: — (a) Peptonising, which 
liquefies the medium ; (b) an amylase, that attacks 
the starch of the potato; (c) an enzyme resembling 
rennin. 

Other forms are B, meseniericus fuscus, that in 
many ways resembles B. m. vuUjatus, but is more 
delicate; and B. mr.sentr.ricus ruber, which is very 
similar to the vulcjaius. Streak cultures of the 
latter organism are at first reddish-yellow, but 
rapidly become rose-red. The endospores are very 
dimcult to kill, as they withstand a temperature 
of l(X)® C. for six hours, but are killed at once 
at 130*^ C. It should bo remembered that the in- 
terior of a loaf during baking rarely exceeds a , 
temperature of 103 — 105° C., and is generally 
about 101 — 102° C. ; hence it is obvious that heat- 
ing for 40 to 60 minutes in tho oven is not likely to 
kill the spores, though they may lie much weakened. 

Emil Laurent was tho first to examine this disease 
of bread closely. He showed that it occurs regu- 
larly in tho normal fermentation of dough, and 
gave it the name of B. panificans. That the disease 
of ropincss ” is not more frequent in broad is 
duo to tho strongly acid reaction of the dough. 
0\atkin8 had evidently not seen Laurent’s work.) 
Ho (Lanrent) also pointed out that B. mesentericus 
vvloatns is closely allied to the B. liodermos of 
LcK'Hler, tho gum bacillus of cow’s milk. 

'^idy, 1917, tho (War) Food Committee of the 
Koyal Society published an important interim 
report on “ rope ” in bread. Tho subject had also 
been taken up in Cambridge bv Dr. D. Jordan 
Lloyd and a group of bacteriologists, and the re- 
sults they obtained were of the greatest interest to 
both miller and baker. Tho opening paragraph 
gives tho caii.so of “ropo” in tho following words : — 
Ropo in bread is due to the development in 
the bread after baking, of one or more typos of 
bacilli, all belonging to the potato bacillus group 
(B. mrsrvtericus). This group consists of a largo 
number of ill-defined species. Four distinct types 
of bacilli havo been isolated from grain, flour and 
ropy bread, which were all capable of producing 
ropo.” • ® 

The four types are as follows : — 

A. — A non-motilo bacillus C wheat, barley, 

B. -A motile bacillus j ‘ 

C. — motile bacillus, from “ ropy ” bread alone. 

^ motile bacillus, isolated from bread. 

The C. and D. types give no stain on broad. 
Hope bacilli are present on all grain and in all 
flours. The spores are not destroyed by less ‘than 
five hours’ heating at 100° O. They ar^ therefore, 
not destroyed by the heat of baking. These state- 
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merits uro in agreement with the work of Emil j 
Laurent. * 

There arc six factors cojac^erned in determining 
the development of the “ rope” bacillus in bread. 
These arc; — (1) The degrtie of infection; (2) tho 
chemical reaction oiithe llour; (3) the temperature; 
(4) the time; (5) the moisturfi; and (G) the chemical 
composition ot the llour. Primary infection comes 
from the Hour, but the danger is greatly increased 
by ear«*lessno.ss in the bakehouse. 3’he full rej>ort 
of tho work of the Pood (’ornmittee, as published in 
the .lournal of the Koyal Society may rightly bo 
dosignaU'd as the ^^lassic on this subjj'ct. 

In lf>l8, the Ministry of Food published a sliort 
but int<'resting pamphlet on tho subject. Tt is 
an undoubted fact that the “rope” di.sease has 
made its aj)pear;inrc in hiasid spor.-idically through- 
out the country. The Food Controller has b<'en ad- 
vised that “ roj)e ” is caused l)y the It. nipspnt ('virus, 
which is generally present in dirt or dust, and also 
on the outer husk of the wlieat; hence, it is always 
present in llour. With the higher percentage of 
extraction and the use of low-grade wheats there 
is increased risk of infection by tho germ. Tho 
same statement holds good at the present time, 
since tliero is a high percentage of extraction, and 
low grades of wheat are issued to the millers. Tho 
bacillus is normally harmh'ss, but when conditions 
become favourable it causes fermentation and the 
bread becomes “ ropy.” The conditions leading 
to fermentation are warmth and excessive moisture. 
Tho combination of undercooked dough with a 
moi.st, warm temperature appears exacti}' suitable 
for tho growth of “rope.” In the early stages of the 
disease the bread is unwholesome, and in tho later 
ones uneatable. 

Nearly two years ago tho writer investigated 
*■ the f|uestion as to the existence of anv prcxlispos- 
ing circuinstance.s, such as the influence of previous 
crops on the ahiiiidanco of the.se niicro-organi.sms 
in the .soil. Two fields, just acro.ss the Mer.sey, in 
tho county of Cheshire, wore cropped with w'heat. 
In the previous year one field had yielded a heavy 
crop of King Edward VH. potntoc's that had been 
singularly fr('(‘ from fungoid disease; the other had 
been .sown with wheat. The year previous to thi.s, 
both fields were under clover. 

It is well known to agriculturists that wheat, 
like other cereals, thrives bettor if tho preceding 
crop h;is been clover or j)ulses. In order to follow up 
this line of argument, the wheat was allowed to 
mature in the stacks, several sample.s wcr(' obtained 
from various y).'irts of (‘ach stack, and a scries 
of investig.ations was Ix'giin. Tho results showed 
that the wheat from the field previously cropped 
with wheat contained the usual soil micro-organ- 
isms found on the .surface of cereals, including some 
]i. mespntcricus and quantities of the tetanus bacil- ■ 
Jus. The latter is not by any means unusual as, a 
number of year.s ago, Ihe writer received a some- 
what rude shock on Gilding many long rod.s of 
tetanus with numhcrless froe-Goating spore.s in 
some .steep wati^r from a lovely specimen of prize 
barley from Porlock, in Somerset. The wheat from 
the field previously under potatoes caused almost 
infinite trouble from tlie cornmericernent of the 
work. Tile various forms of organism responsible 
for potato diseases wc're present in abundance and 
had to be eliminated from the cultures. Eventually 
cultures were obtained that readilv and rapidly 
produced all the symptoms of “ ropiness ” in slices 
of sterile bread. I’hese slices were next used to 
inociihte flour, and in this way the presence of 
rope organisms in abundance was established. 
The work is of .some importance, as it .shows 
clearly that wheat to be used in Goiir mills ough^ 
not to be sown on land previously cropped with 
potatoes. The usual insecticides are practically 
valueless for destroying the spores of bacteria that 
induce “ropiness” in bread. 


The Royal Society Food Committee states briefly 
that only the most drastic remedies are effective 
for eliminating “ropiness” from a bakery when 
once established therein. Such a statement is 
practically useless to a baker. Every part of the 
buildings, the whole of the machinery, the bread 
racks, vans, and other utensils should be thoroughly 
scoured with strong .soda water, steamed, then 
ev«‘ry appliance covered wiih a thick coating of 
bi.suiphite of lime. This very drastic treatment 
most !)«• refx'atetl at least twice to he etioctive. 
Before starting work again, the bisulphite should 
he completely washed off all the uteusil.s and 
machinery. Formalin has been used in the place of 
bisulphite of lime, but it is more costly and not 
quite so effective. Again, if the bread, on being 
drawn from the oven, is cooled rapidly to below 
GG*^ Pb, say in a passage o|)en at both ends, there 
is very little risk of the di.sease developing in the 
bread. 


THE EFFECTS OF AIR POLLUTION 
BY SMOKE AND ITS PREVENTION.* 


J. B. COHEN. 

Tho Smoke Abatement Committee appointc<l by 
tho Minister of Health, after taking a large amount 
of expert evidence, has issued an interim report on 
wl^at may Ix) termed “domestic smoko.” The ob- 
ject of tlii.s report is mainly to furnish information 
a.s to tho best mcthod.s of preventing smoke in con- 
nexion with tho new housing schemes to which tho 
Ministry is offering large subsidies, and which con- 
S(!quentiy have to receive its approval. Incident- 
ally, the d(‘.structivo effects of coal smoke and tho 
wa.stagc of fuel,*si.s well ns the cGlciency or other- 
wise of domestic heating appliances, have been con- 
sidered. The annual loss of fuel in the form of 
i soot is estimated at nearly 2J million tons. At the 
! same time, it is pointed out that the presence of 
j soot is an indication that a far more formidable loss 
I is being incurred by the inefficient utili.sation of tho 
I heat from the fuel. Moreover, domestic soot, by 
I reason of its higher content of tar, which causes it 
j to adhere to the objects upon which it falls, is far 
! more destructive and dirt-producing than factory 
! soot, which is a product of more complete combus- 
j tiori and contains le.ss tar and more ash. The fol- 
lowing analyses will make this clear : — ' 
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As regards the effect of a smoky atmosphere on 
health, statistics show that a town fog immediately 
increases the death-rate from respiratory diseases, 
and the cause underlying this high mortality, which 
invariably follows in the wake of a thick fog, must 
operate, though to a le.s.ser degree, on the general 
health of the community in an industrial centre 
under normal conditions. More definite evidence 
was forthcoming of the effects of smoko on vegeta- 
tion. By shutting out sunlight, by covering tho 
leaf and blocking the stomata wdth tar, life, especi- 
ally that of evergreen plants and trees, is .seriously 
affected. Moreover, the sulphuric acid which is 
invariably a.s.sociated with soot, de.stroys the nitri- 
fying organisms and removes lime from the soil as 


* Vide rDteiim Import of tho Smoke Abatement Committee of 
the Mlnlatry of Health. 1920. II.M. Stationery Office. 

■ Smoke, a Study of Town Air, by J. B. Cohen and A 0. Bunton, 
R. Arnold. London, 1912. 
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sulphjtie. This result has been observed at the ex- 
perimental farm at Garforth attached to the Uni- 
versity of Leeds, where the difference between 
limed and unlimed soils has exhibited in a remark- 
able way the action of acid soot. Another indirect 
result has been the diminished value of grazinp 
land in smoke-infected areas, in consoquenco of 
which the rental of these pastures has steadily de- 
creased from year to year. 

Equally striking evidence was submitted to the 
committee by Sir Frank Baines, Director of H.M. 
Office of Works, as to the serious damage occa- 
sionc'd to public and other buildings by smoke and 
other impurities in the atmosphere, and especially 
by the deposit of acid soot. The effect in most cases 
was due to the removal of the calcium carbonate 
(which acts as a cement for grains of siliceous 
material) in the stone becoming dissolved as calcium 
sulphate, and thus causing the siliceous particles to 
cruinhlo away. In the opinion of Sir E. Baines, the 
cost of repairs and upkeep of public buildings and 
monuments (a very heavy expense) would bo 
diminished by one-half if the smoko and the accom- 
panying acid could bo eliminated. 

This acid soot not only clings to vegct^ition and to 
stone, but corrodes brick and metal work, attacks 
fabrics, leather binding of books and discolours 
paint. The Manchester Air Pollution Advisory 
Board find, in Manchester, in the cost of washing 
materials alone, apart from the labour involved, 
that more than .1^250,000 would bo saved annually 
by the absence of smoke. A very careful and ex- 
haustive inquiry by an expert committee of*en- | 
gineers, architects, and scientists estimated that in i 
1012, in Pittsburgh, U.S.A., the cost due to smoko 
was £i per bead of the population. If wo take as 
a rough estimate the 20 towns of the United King- 
dom of over 200,000 inhabitants having a total | 
population of over 12 miliions at 10s. a head, we get 
a sum of six millions, whilst the W'astc accruing 
from the non-utilisation of the by-products from 
raw <“oal, such as tar oils, sulphur, ammonia, and 
cyanogen compounds, so essential to our chemical 
industries and motor traffic, must amount to many 
millions more, 

A considerablo amount of oxpei t evidence was 

laced bcfoio this committee on the efficiency of 

itchen ranges and on that of colfe and coal burnt 
in 'm open fire by Prof. Barker, of University 
Colh Tiondon,^ and Mrs, Fishonden,* of the Man- 
chcsti r (.'olloge of Toelinolugy. There wa.s a con- 
sensus of opinion that the old form of open kitchen 
range with back boiler was inefficient, wasteful in 
fuel and labour, and productive of smoke. 

For cooking, warming rooms, and providing a 
hot-water supply, tlic following * recommendations 
were made hy the eommittee, and, in considering 
these they were guided by the utility, economy and 
efficiency cf the propo.sals as regards smoke pre- 
vention. They do not recommend any one method, 
but make the following suggestions : -—That gas 
cookers and gas fires are thoroughly hygienic when 
properly installo<l ; that where an adequate supply 
of gas is available, a gas-eooker should be sub- 
stituted for the ordinary coal range; that for 
intermittent use both gas cookers and gas fires 
are often niore economical than coal fires; that from 
a hygienic and labour-saving point of view electrics 
cooking and heating liave much to recommend 
them, but ilie prc.sent high price of electricity 
precludes their general adoption. The cheapest 
and most efficient method of producing a supply of 
hot water is a coko-firod boiler. A gas boiler, though 
more exponpive, is very convenient in hot weather. 
The wanning of rooms may bo effected by hot-water 


Fidt (•) RfipoH of m Fuel Research Board for 1018-1919. Appendix 
B and p. 20. 

(*) Flfrt. By Dr, Flshoadoo, Air PoUtidon Advisory Board 
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radiators or gas fil'e.s, both of which are quite 
hygienic if the rooms lye adequately ventilated. In 
this way coal may be dispnisod with, and this system 
has beensucco.s.sfully established at the Austin Motor 
Company’s village at Nortlifickl, near Birmingham, 
where the warming of rooms by radiators and the 
Imt-water .supply wovo provided for by a I'oke-stove 
and the cooking wa.s done l)y gas. No co.'d entered 
tho village and no smoko issiiotl from it. The foliage 
and grass retained their fresh and clean appearance, 
and there was^no discolouration of clothes and 
fabrics from the fall of soot. There is, however, a 
difficulty in dispensing with an open fire. Custom 
and sentiment are not easily eradicated, and there 
is no doubt that the appearance of warmth is even 
more important to the comfort of many people than 
It'S mere .Kon.sation. But this difficnlly is in a fair 
way of being overcome. The yirodiiction of what is 
known as low-temperatnre coke, or semi-coke, or 
“ coalite,” which ignites easily and glows with little 
or no smoke, is being investigated by the Fuel Re- 
search Board under the Department of Scientific 
and Industrial Research, and when this fuel is on 
the market at a moderate cost and in sufficient 
(|iiantity the domestic smoke problem will be near 
solution. Meantime a coke stove which can bo 
readily lighted is being perfected by a Halifax firm 
and has the advantage of being used as an open 
stove for warmth or closed for heating radiators or 
the boiler, or both, and for consuming kitchen 
refuse. 

Henco efficiency, economy, cleanliness, and com- 
fort can bo obtaiiie<l to-day, if we choose, without 
re-sorting to raw coal, thus producing an enormous 
national saving, with tho ndde<l blessings of pure 
air, clear skies, and clean foliage. 


METHODS OF METALLURGICAL 
RESEARCH. 


Following established tradition, Mr. C. T.Heycock, 
F.U.S., ill liis presidential address to tho Chemical 
Sf'otion of tho British Association at Cardiff on 
August 24, gave a summary of tho present state of 
our knowleilgo of metallic alloys, dealing for the 
imxst part with those of tho non-ferrous metals, 
lie dealt partuailarly with tho manner in which 
our present detailed knowledge has been acquired, 
especially in view of the sparse information avail- 
able forty years ago. The work of Sorby, published 
in 1864 and 1887, on tho microscopic structure of 
iron and steel was specially mentioned as the 
foundation of iiKKiern metallography, and >1110 value 
of the work of Mattheisen, Gnthrio and Raoult was 
emphasised in connexion with modern theories of 
Iho constitution of metallic alloys. Tho question 
of pyrometers for ‘tho accurate determination of 
high U'lnperaturcs recoive<l spcxdal attention and 
the importance of these determinations in con- 
lU'xion with the construction of fri'C^ing-point 
< urv(‘H and eijuilibrium diagrams was shown. The 
remarkablo accuracy of ‘the determinations of tho 
melting point^s of the metals made by Holborn 
and Wien in 1892, Callender and Griffiths in 1892, 
and Heycock and Neville in 1895 a.s compared with 
Iho biter determinations made by Burgess and Lo 
Cliatelier in 1912 was clearly illustrated in a useful 
table. The pioneer work of the lato Sir William 
Robe pts-A listen, especially in connexion with the 
five nvports of tlie Alloys Research Committee of the 
•Institution of McH'lianical Engineers 1891 to 1899, 
was given full recognition. The great value of 
these reports was considered in detail, and it was 
pointed ou't that the second report, dealing with 
the effects on the properties of copper or small 
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quantities of arsenic, bismuth and antimony, 
snowed that tho presence of 0‘6*to 1*0 per cerrt. of 
arsenic was highly beneficiaj. The fourth report 
contained a resume of *1110 Bakerian Lecture given 
by Roberts- Austen^ on the diffusion of metals in the 
solid state, in which Ji© showed that gold even at 
a tem^raiure of 100° C. could penetrate into load 
and that iron bixvanie carburised at a low red heat 
by contact with a diamond in a vacuum. The fifth 
report dealt with tho off(‘cts of additions of carbon 
to iron, and gave a descrijition of tho thermal effects 1 
which were ploblid, as well as photomicrographs of ! 
the various const itibuits of the steels. It was j 
pointed out tha-t the work contained in this report, | 
together with the work of Osmond and others on 
steel and iron, provided much of tho material on 
which J*rof, Roozehoom founded the iron-carbon 
equilibrium diagram, which, although not repre- 
senting tho whole of tho facts, affords tho most 
important clue to tho constitution of steels. i 

The work on tho copper-tin scries ri'ceived j 
special attention and provide<l a good illustration 
of the value of inicrosc^opical examination in con- 
junction with the thermal examination of alloys. 

In 1897, Hcycock and Neville doterrained the com- 
plete freezing-point curve of this series, confirm- 
ing and extending the work of Roberts-Austen, 

, Stansfteld and Lo Chatclier, hut at this timo the 
real meaning of the curve was not understood. As 
a result of a suggestion made by Sir G. Stokes in 
1900, tho aid of tho microscope was called in to 
assist in the interpretation of tho singularities of 
the freezing-point curve. Tins work occupied 
more than two years and was published as tho 
Bakerian Lociun*, ]9()d. During tho preparation 
of the alloys of this series, it was noticed that tho 
crystallino pattern whi(!h developed on tho free 
sbrfaco of the slowly cooled alloys was enlirely un- 
like tho striioture developed by polishing and etch- 
ing prepared SLctions from tho interior, and it was 
concluded from tliis that changes were taking pl.aco 
within tlie alloys as they cooled. In making this 
investigation, tlie procedure of Sorby in tbe ex- 
amination of stcH'ls was followed, that is, the alloys 
were quenclied at definite temperatures during 
cooling in order to fix the changes by sudden cool- 
ing. In order to apply this method of examina*tion 
to copper tin alloys, cooling curves were first ob- 
tained and suhse<|uently samples of tho alloys were 
cooled down to within a few degrees aliovo and ' 
below the various halts obtained on tho eooling 
curves. On examining the ehillcd specimens, *1110 ' 
changes in structur*' due to the halts were ascor- 
tainetl and the method of chilling w;is also found 
useful in fixing delinitely the points on the solidus, ! 
for on chilling an alloy when it is partly solid and ' 
partly lirpiid, micro-exainina'lion sliows it lo con- ! 
sist of large primary comlis <*ml)e<]<lrd in a matrix i 
consisting of mother liipior in wiiieh are dissemi- I 
natod numerous small combs called “chilled 
primary,” By repeating the process at succes- 
sively lower and lower temperatures, a point is 
reached at which tlio chilled primary no longer 
forms, thus giving tho upper limit of tlu; solidus. 

In connexion with the constiliition of the copper- 
tin alloys, Hanghton’s work (lOlfi) has done much to 
clear up doubtful points in the tin-rich region of j 
the diagram. 

In conclusion, the value of tho laborious prepara- 
tion of elements and now compounds in research 
laboratories was emphasised, and it w.as pointed out 
that chromium, cerium, calcium, acetylene, etc., 
although unknown outside tho laboratory of <tho 
purely scientific investigator a comparatively few 
years ago, are now essential to modern scientific 
industry, and it is evident that the obligation t<j , 
provide financial aid for scientific research devolves 
upon those who have reaped the fruit of previous 
scientific discovery. 


CORRESPONDENCE. 


THE ARTIFICIAL SILK INDUSTRY. 

Sin,— In tho Journal of tho Society of Chemical 
Industry for August 15, 1920, fin article was 
contributed by Mr, L. P. Wilson, of Messrs. Cour- 
tauld’s, Lt<l., in which reference was made to the 
artificial silk manufactured by tho British Cellulose 
and Chemical Manufacturing Co.^ Ltd., Spondon, 
in such terms as to convoy an impression detri- 
mental to the latter. So far as the first part of 
that article is concerned I wish to make no com- 
ment, but when fwmioua and spocdfic statimients are 
piiblish(‘d regarding tho cellulose acetate silk pro- 
duced by the British Cellulose Co., wo are at least 
entitled to demand that criticisms should be based 
on knowledge and experience of tho product. 

Tho merits of the silk in question may be relied 
upon to establish its legitimate position in tho 
industry, and I only desire to point out that the 
silk of the British Cellulose Co. surpasses in many 
respects that in which your contributor is 
interested. This is notably tho case in regard to its 
ri'sistance to moisture, as can easily be ascertained 
by pressing, the two kinds of silk against the 
moist tongue; tho old type of silk, so to speak, 
melts right away, whereas tho new product remains 
resilient and strong, with its textile qualities pre- 
served. In fact, tho true elasticity of tho silk 
manufactured by tho British Cellulose Co. main- 
tained both in the dry and moist condition, is 
one of its most remarkable assets, since it affords 
a ra/igo of textile effects not hitherto attained by 
any artificial silk. It causes the silk to work in the 
loom without any breakages even more regularly 
than natural silk, and is therefore highly appreci- 
ated by the weaver, who can use the new product 
not only for weft, hut also for warp. This quaUty, 
moreover, enables the silk to be spun and manipu- 
lated in very much finer counts than have been com- 
mcroially possible with tho older varieties of arti- 
ficial silk. 

Finally, I desire to place tbe fact emphatically 
on record th.at, contrary to what is stated by Mr. 
Wilson’s article, tbe acetate silk produced by the 
British Cellulose Co. can be easily and cheaply 
dyed, is actually ^eing dyo<l, and has been publicly 
exhibited dyed, not only with basic colours, but also 
Avith the entire range of direct colours, tho vat 
colours ami tbe sulphur colours; in fact, with any 
and all of tho dyes which are applicahlo to other 
artificial silks, both alone and in union with cotton. 

I am, Sir, etc., 

J. F. Briggs. 

vS pond on nr. Derby. 

August 20, ]920.‘ 


PERSONALIA. 


Sir Edward Thorpe has been elected president of 
the British Association for the forthcoming year. 

The death is announced of Prof. Edward Kinch, 
an original niembor of this Socucty, and a well- 
knoAvn authority on agricultural chemistry. 

AVe regret to record the death of Sir J. Norman 
Loi-kycr, which occurred on August 16, in his 85th 
[ year. Sir Norman Lockycr’s achievements in 
astronomy included his discovery, with Frank- 
land, of the presence of helium in the sun. He was 
elected a Follow of the Royal Society in 1869, and, 
in the same year, he founded the weekly scientiffo 
journal Nature which celebrated its 60th year in. 
1919. 
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NEWS AND NOTES. 


FRANCE. 


Industrial Notes. — Metallurgy. — Though the pro- 
duction of pig iron is progressing slowly but surely, 
the supply is still far from meeting the demand. 
Strong hopes are being entertained that the recent 
decree prohibiting the exportation of scrap cast 
iron and steel will tend to relieve the situation by 
supplying the dilferent foundries and plants with all 
the raw material that tliey may require for in- 
creasing the output. The fact must not be lost 
eight of tliat this dc'cree can only be a temporary 
measure and will lapse as soon as the production 
increases, as France, under normal conditions of 
work following on the circumstances resulting from 
the war, will be one of the world’s great producers 
of iron and steel. However, the decree is very 
irksome to exporters of these metals, and many • 
Belgian steelworks that imported much of their ; 
raw material from France are directly affected. To | 
meet the claims of industrials and traders thus i 
affected a special committee has be«u appointed | 
by the Ministry of Commerce to examine all appli- 
cations for export licences, which will be granted 
on the merits of each individual case submitted. 
Whatever may be the findings of this committee, 
it is certain that the production of pig iron is 
steadily improving, and that the results of the Spa 
Conference, by assuring a regular inflow of coal, 
cannot but hotter the situation still further.* The 
output of the rolling mills is still very much below 
the mark, but is, however, superior to that of sheet 
iron, which is non-existent on the market. 

Qoal. — According to the recent decisions, from 
August 1, Germany will have to supply Franco with 
80 per cent, of the 2,000,000 tons of coal she had j 
originally undertaken to send to the Allies monthly, i 
As regards payment, the arrangement falls under i 
two main parts according as the coal is imported I 
by land or by sea. The coal importi<l by land will 
^ paid for at the price ruling in Germany, that 
is, according to the present exchange, at about 
80 fr. a ton. To this price there will bo added I 
a premium of 5 marks in gokl, or 14 — 15 fr., 
destined to improve the lot of German miners. The | 
price cf 80 fr. will not bo paid in cash, but will 
bo declu.ted from the German debt; the premium 
will, however, be paid in cash, and wdll aj>[)ly only 
to coal imported by land. For coal imported by 
sea the price paid will bo the price f.o.b, ruling for 
Gorman exportation. The values that result will also 
bo deducted from the German debt. The price 
f.o.b. of German coal will probably reach the price 
f.o.b. of British coal, that is, about 260—270 fr. 
per ton. The Allitnl advance to Germany will thus 
be the difference between 265 and 95, or about 
170 fr. per ton. 


lAquid Fad.— The Ministry of Publio Works has 
just issued .a decree declaring that the establish- 
ment of a pipe-lino for conveying liquid fuel from 
Havre to Pans is a work of public utility. The 
pipe-line will pass through Bolbcc, Yvotot, Bar- 
entin Rouen and Pontoise, and it is reckoned that 
It will convey 2400 tons of liquid fuel daily: the 
tanks will have a minimum capacity of 
60,000 tons. 

Tha Chemical Market.— AMhoa^h this market re- 
mains steady, the tendency is towards a rise in 
priw.s resulting from the insufficiency of the pro- 
duction as compared with the heavy demand The 
increase in the price of coal, the higher rates of 
transport, and the new taxes voted are not calcu- 
lated to improve the cost price and, consequently, 
the selling price. The higher cost of living that 
will inevitably result will react on the price of 


labcMr, which so far had apparently reached a 
maximum. ^ 

There is a great dearth of chemical apparatus 
and of different containers for chemical products, 
among w’hich may be mentioned carboys and their 
hampers, wooden casks, gas cylinders, enamelled 
pans, autoclaves, filter-pre.s.sej^ porous cylinders, etc. 

Carbonate of soda* is very scarce and has to be 
imported from America, this sc.arcity is due on 
tho one hand to lack of coal, and on the other to the 
heavy increase in tlio demand. Formaldehyde is 
also in great demand, and is extensively used, to- 
g(‘thcr with plA'iiol and creso^, for the production, 
of .artificial plastic material. 

On tho whole it is reckoned that, on account of 
tho factors mentioned above, certain chemical pro- 
ducts will rise in price by 8 — 10%. This is an 
alarming situation if tho progre.S8 of foreign com- 
petition is taken into account, as it will make it 
impossible to export. 

Jt is only tho very great scarcity of certain pro- 
ducts that allows of their disposal at enormously 
high prices, but such conditions will probably no 
longer prevail in turn years’ time, and tho question 
is to know wdiether by then tho cost prico will have 
improv(‘d 1 

UNITED STATEvS. 

A New Use for Gallium.— Theio has long been a 
demand for a lamp that would give a stable mono- 
chromatic red light of high intensity. It has been 
proposed to use a lamp of the mercury vapour type 
with cadmium in place of mercury, but neither pure 
cadmium nor a cadtniurn-morcury alloy can bo used, 
as it.s high tiuisili^ strength tends to break tho glass 
tnlK^H. It has now been found that less than 1 per 
cent, of gallium will lower tlio tensile strength of 
cadmium, and tlie vapour pressure of gallium is so 
low that its spectrum does not inG^rfero with the 
brilliancy and purity of the cadmium spectrum. As 
gallium alloys readily with cadmium and with lead 
seals (used to avoid leakage around the electrodes), 
lamps of the typo di'.scribod can bo operat/od con- 
tinuously with high intensity in the cadmium linos. 

Research in the Manufacture of Alimentary Pastes. — 

At tho annual meeting of tho National Association 
of Macaroni Manufacturers, held on Juno 24, it was 
resolved to <‘xpend a part of the funds of the Asso- 
ciation, and to supplement tho.so by subscriptions, 
in the pursuit of a scientific programme relative to 
the manufacture of alimentary pastes. It was ex- 
pected that through co-operative research of this 
character tho \yhole level of tho industry would be 
raised and a scientific foundation laid which would 
lead to tho production of more nutritious and uni- 
form products. Tlio Association has declared itself 
oppo.sed to tho utili.sation of any colouring matter 
in the preparation of alimentary pastes. 

Jellies.— Recent work has disclosed the fact that 
tho three ingredients upon which tho successful 
manufacture of jellies depends are acid, pectin, and 
sugar. In commercial jellies the pectin content 
should not exceed 125%, acid calculated as eul- 
I^huric 0’27 to 0 5%, with 0‘3 as a good acidity, and 
sugar 6 lb. per gallon of juice. Tho pectin can be 
determined with sufficient precision for factory 
eontfol by allowing 10 c.c. of the fruit juice to drop * 
irom a pipette into 180 c.c. of aleoliol, and if over 
1% of pectin is pro.sont a cohesive gum-like mass 
will lie formed. If tho amount is less than that tho 
precipitate will remain flocculent. Tables have been 
worked out based upon pectin content which in- 
dicate tho amount of sugar to bo used to produce a 
satisfactory material. In this connexion tho Brix 
hydrometer has been found useful, and if 1 lb. of 
sugar bo added to each gallon of juice for every 
degree Brix indicated by tho raw juice, a fine clear 
jelly, firm enough to stand under nearly any 
olimatio condition, will result. 
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Fur/urid in Caramel.— It has been found that 
caramel may contain furfural, especially i? the 
sugar has b(>en heated to a highiemDerature during 
caramclisation. Furfural is volatile in steam, so 
that no precautions are ne^ssary in the prepara- 
tions where caramel is heated with water. As fur- 
fural is toxic, it is therefore recommended that 
caramelised fruit sytups should be boiled with an 
equal volume of water for fen or fd teen minutes 
before serving them. It is also advisable to avoid 
the formation of caramel in baking fruits, and this 
can be done by lowering the temperature, fur- 
fural is formed in grojitest amoiir^^ when caramel- 
isation is carried oi* at about 2()0”IC. 

“ Para*couraarone.” — When suit.ablo aromatic 

naphthas are treat ed with strong sulphuric acid, 
the couniarone and indene in them .are polymerised 
and the products remain in solution. It the 
naphtha is then separated from the polymeri^sing 
. agent neutralised ami distilled to separate it from 
any unpolvnimiscd material, a iKpiid residue results 
which solidifies on cooling. This prmluct is known 
as parai'oumarnne resin. It rcscinblcs rosin, and 
has been found to be well ad.aptcel for certain typos 
of varnishes in whieli a pure raw linseed oil and 
china wood oil, together with a cobalt linoleak> 
dryer, are used. The resulting varnish resists hot 
and cold water as well as other varnishes, and has 
satisfactory rubbing qualities, hardness, toughness, 
and elasticity, which enable it to compete witli 
natural gums. 

Tyre Production.---d'he record production of tyres 
planned for 1920, amounting to 40 million and 
valued at 1000 million dolhirs, is not expected to 
materialise. According to Financial dmcnca, difli- 
cnltics with cotton supi)lies and the iicccssity of 
storing the output that is lu'ld up ow’ug to trans- 
port trouhh'S have resulU'd in a cut* ailment ot 
manufacture. 4'li(? cotton shortage is attributed to 
want ol skilled workmen ami failure to rc-adjust 
tho machinery altered during the war. At the 
same time Egyptian cotton, which is much in de- 
mand, has yielded smaller crops during the last 
five years than during the previous five years. Most 
of the erndo nihhor is absorbed by the tyre trade, 
hut as tlicre nie larg(‘ stocks in America, supplies 
are not causing the iiiannfacturcrs much anxiety.-- 
{India Uahbvr J., Jnh/ 21, 1020.) 

Helium Resources. — According to a report pre- 
sented by Dr. Manning to tho Committee on Inter- 
stat-o anil Foreign Commerce of tho United States 
Congress, all tho soureos of miLural gas containing 
helium in tho Cnitc'd States can produce a 
total of million ch. ft. of gas containing over 0-,T> 
per cent, of helium for a period of Dorn two nn<l a- 
half to three years. This iMuild indicate tlmt ahfuit 
8r)8,;K)0 eb. ft. of helium could he [irodiiced a day. 
The field most suitahh> for working is slatod to be 
at Petrolia, Texas, although helium has h('eii found 
in Kansas, bklahonia, Ohio, California, ami AVyoin- 
iiig. It is reported that the Air Reduction Co, is 
about to instal laboratoriis and plant for the ex- 
traction of boliiim from n.atural gas in Oklahoma, 
and that Dr. Cottrell, of tlu* Rurcaii of Mines, is 
investigating tho question. The situation as re- 
gards helinni is not clear, but a Bill now before 
Congress in intended to regulate the prodyctioii 
and exportation of the gas.--(Oi/, ]\iint and J)ru<i 
Hep., June 21, 1920.) ) 

Qualitative Analysis by Means of the Klectric Arc.— 

Mr. W. R. Mott has recently described heforo tho 
American Elcctro-Chemical Society a new method 
of qualitative analysis in which tho electric arc is 
employed. The unknown substance is put into a 
cup-like cavity made in one of the carlioiis, and tho 
imago of tho arc is projected upon a screen with a 
magnification of 20 diameters. The phenomena to 
be noted include the nature and colour of the 


material deposited on the pole as tho result of dis- 
tillation, tho smoke, sparks, flame-tipped colora- 
tion obtained, and the odour of the fumes evolved. 
Many elements have decidedly characteristic pecu- 
liarities molybdenum causes the emission of 

smoko from the hot upper carbon when the arc is 
broken, and traces of calcium produce an unmis- 
takable red. Cood tests have been develop^ for 
about 65 elements, whether uncombined combined, 
or alloyed. It has been found that, on the average, 
out of a mixture containing ten of the sixty-hvo 
elements, nine can bo identified with certainty by 
this nifthod, and that many elements which are 
idcntifi<>d with difficulty by the usual method can bo 
dcB'rmined with comparative ease by the new one. 

Bauxite and Aluminium in 1918.— The quantity of 
bauxite marketed in tho United States in 1918 was 
005,721 long tons which had a value at the mines 
of .^3, 447, 992, representing an increase of about 7 
in qtiantity and 11 % in value over the production of 
1917. About 69% of the domestic output wa.s use<l 
in the production of aluminium metal, 10% in the 
manufacture of aluminium salts, 19% in the 
abrasives indn.stries and 2% in the manufacture of 
bauxite refractory bricks. The mineral is sold on 
the basis of its analysis, a low silica and titanium 
(‘ontent being essential to tho producers of tho 
metal and ifaportant to the manufacturers of salts, 
abrasives and refractories. A commercial grade 
should contain at least 52% of alumina. 

Most ef the metal produced was used for war pur- 
I poses. The (Government fixed the price at 33 cents 
I por 11). midway through the year, and there was a 
1 ])roductioTi of roughly 40 million dollars’ worth of 
! i)rimary metal and a quarter of this amount of 
I .secondary metal. [Tho “Mineral Industry during 
I 1918“ gives tho U.vS. production of aluminium 
i metal at 102,000 metric tons out of an estimated 
world’s production of 220,000 tons in 1918 . — Ed.] 

About 20{),()00 tons of aluminium sulphate ^vyas 
produced during tho year, the. average price being 
about 5?31 per shoi* ton. About 7000 tons was pro- 
duced by waterworks for their own consumjjtion in 
water purification. Roughly 4000 tons of the 
chloride was also produc('d, part being used in tlio 
rebning of mineral oils. The abrasives are made by 
fusing bauxite in tlu^ electric furnace, the same 
iiieans also being employed for tho production of 
r(4ractorics. The use of tlu' latter scorns to bo ex- 
panding, particukirly in the construction of copper, 
iron and load furnaces and of cement kilns. Bnnxito 
brick is produced by bonding calcined bauxite or 
high-alumina (lay witli fire clay, sodium silicate or 
lime.- -((/'. *V. (rcol. Snrv., Mar. 16, 1920.) 

Manganese and Manganiferous Ores in 1918. — A new 
classification of manganc.se ores was adopted in 1918 
as a result of the recommendations of the American 
Iron and Steel Institute to its mcmlx^rs, who in- 
ciu(l(‘ the oflicials of practically every steel company 
ill the United Stat.'S. 

Mat(‘rials which contain more than 35% of 
manganese are cla.sscd as manganese ore, <thosc con- 
taining 10—35',' of tlie metal as ferruginous 
manganese ore, the loAV(^st grade with from 5 — 10% 

I of the clement Ix'ing classified as manganiferous 
iron ore. It may bo mentioned that certain oro is 
torniod manganiferous silver ore when it contains 
more than 5'/' of manganese and sutlicient silver to 
! make it more Aaluable as a source of silver than 
] manga rM\s(‘. 

1 I'he domestic shipinent of high grade ore (35% 

! and over) was 305,869 tons, valued at about 
! 88,000,000, of the intermediate grade (10—35%) 

: 016,16.3 tons valued at about 84',500,000, and 
; 251,299 ions of low grade ore (5 — 10%) valued at 
I abou-t 81,000,000. 

I The imports of forro-manganese were 27,168 tons, 
• and of higli grade ore 491,303 tons, tho latter being 
j obtained mainly from Brazil and Cuba. The war 
show«xl that domestic deposits could supply about 
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35% of tho nation’s needs. In 191(^-1913, Russia, 
India and Brazil supplied no less than 95% of the 
world’s production. It was found when the Russian 
supply ceased in 1914 that as much as 2 or 3% of 
iron and as little as 70% of manganese could ba 
used in making batteries without serious loss of 
efficiency, and considerable domestic supplies from 
Montana met tli<‘se specibcationa. 

In the Unikvl States more than 95% of the 
manganese uso<l in the industries is added to steel 
in the form of alloys, tho average consumption of 
manganese metal in making a ton of stc'el being 
about 14 lb. Several steel companies experimont<*d 
wi‘th alloys of uncommon composition instead of the 
usual 80% ferro-manganeso and 20% Rpiegeleisen. 
One company completely substitutcHl 32% spiegel- 
eisen for 80% ferro-manganese. Tlie results ob- 
tained undoubtedly played a large part in the 
widespread nndsion of manganese alloy grades in 
April, 1918. (df. .1., 1920, 118 ii.)— ((/..S’, aeol. 
Surv., .4p/u7 10, 1920.) 

JAPAN. 

Oil Production in Echigo. — The centre of the 
petroleum industry in Japan is at Kchigo, where 
the total produetion of erode oil reaelu'd 1,171,909 
koku (kokii = 47‘65 galls.) and that of refined oil 
1,051,134 koku in 1918. Details of tho production 
for 1918 and 1919 are given Ixdow : — 


1918. 1919. 

Koku. Koku. 

Naptha 124,604 ... 1.31,736 

Kerosene oil 211,153 ... 179,805 

Illuminating oil ... 372,038 ... 35i),.354 j 

Crude petroleum ... 166,103 ... 120,832 ; 

Machine oil 301,011 ... 259,408 

Total 1,174,909 ... 1,051,134 , 


Mineral Output in the Hokkaido. The follow- ' 
in/:* arc* the output figu’-(*s for 1918, together : 
with those estimated for 1919; — Gold, 1921*6 and | 
9445*1 oz. ; eof)per, 1270 and 13(T() tons; copper ore, j 
3911 tons (1918 only); pig iron, 1064 and 5270 tons; ; 
qiiicksilvu*, 25 2 and 6*5 tons; zinc t/re, 4477 and ' 
1739 ions; lead ore, 4331 tons (1918 only); iron ore, ! 
91,234 juid 137,000 tons; chrome iron ore, 130.3 and : 
693 tons; petroleum, 3.00,569 and 311,685 galls.; ' 
coal, 4,135.561 and 4,650,000 tons; mauganese, 7820 ; 
ami 5995 tons; crud<‘ sulphur, 19,4 16 and 12,300 
tons; sulpluir ore, 19,416 and 12,j1fX) tons; platinum, 
65*65 a. d 172*25 oz.--(lid. of Trade. J April 22, 
1920.) 

The Devciopment of the Alcohol Industry. — Up to 

tw<*nty years ago rlaf)an importcHl from Germany ! 
all luo- alcohol, wdiieli is used principally ns an 
ingredient for tlie national drink, .sake. Then heavy 
import duties effectively checked, imports from 
abroad, with the result that , Japan is developing an , 
alcohol industry of her own, utilising the by-i)ro- 
dnetvS of the beet-sugar factories in Formosa. Dur- : 
ing the year 1919 about 3 million gallons of alcohol 
was produced there; during the following year the 
output fell to about 800,000 galls., owing to a de- 
creasing production of sugar. There was conse- 
quently a corresponding rise in the price of alcoliol, 
so that it was being quoted at about 8s. per gallon. : 
— (Z. angew, Chevi., July 2, 1920.) 

The Soda Industry. — TJ'o Japanese soda industry 
began with the erc'ction of the Kahushiki Kaisha ' 
alkali works in Ozak;i in 1880, and in spite of the 
fact that the chief raw material for tho industry — 
salt — was made a State monoply in 1908, thus fore- I 
ing the manufacturers to pay prices that wore more 
than double tho.so current in Furope and America, ' 
the industry lias developed sufficiently to be able to : 
supply 30 per cent, of the needs of the country, the,! 
remaining 70 per cent, being imported. There ! 
are now 20 soda works in Japan, 10 of which have i 
been founded since 1918. Nine works use the elec- I 


trolyjric process, five the Leblanc process, aitd one 
both of these proee.sse8, whilst three employ the 
ammonia-soda prodbss. Figures showing the rela- 
tion of production to (^n.sumption (in 1000 kin) are 
given below (kin = l-32 lb.) : — 


1 


rro<inition. 

Consumption. 

Caustic soda 

. 1913 

. . • 95311 

39.590 


MU? 

39.5C.il 

95.252 

Ciilcinod soda 

1913 

475(1 

73.826 


1917 

4782 

95.940 

Sodium suI[thuto . 

. 1913 

2139 

3139 

1917 

3C.03 

3903 

Soda crystals < . 

. 1913 

. . — 

9989 

1917 

^ m 

9176 


After the armi.siiee tho Japanese soda industry 
was forced either to decrease or suspend production, 
with the result that the price of caustic soda fell 
from 38 to 8 sen (100 .s('n -2s. OJd.) a pound, and, 
owing to over-production, bleaching powder was 
se‘lling at 4*05 sen a pound, altliongli its price has 
j now improved. Most of the raw materials required 
; for the soda industry — salt, sodium sulphate, lime, 
i sodium hisulphate, and saltpetre*— have to bo im- 
j ported, the requirements for 1920 being estimated 
I at: — vSalt, 67,167 metric tons; coal and coal dust, 
j 9576 t. ; sulphuric acid, 17,791 t. ; sodium hisulphate, 
1488 t. ; Chili saltpetre, 33 t. In 1917, 110 million 
i kin of soda was imported, two-thirds of whicli came 
I from the United States and 660,000 kin from Fng- 
i land, tho imports from the latter country having 
I since shown signs of increasing. It has lieen pro- 
po.sed to protect tho Japanese caustic sorla industry 
by raising the import duty from 70 sen per 100 kin 
to 25 per cent, ad valorevi, but the host guarantee 
for its future would ho a deeroase in the price of 
salt. — (Chem. Itul., July 7, 1920.) 

Tlie Lead and Zinc Industry. — lycad is usually found 
in .lapan as galena .MS.soeia(<?d witli zinc blende. Tho 
output of lead ore from 1913 to 1018 in Japan w(m 
as follows (long tons) : — 

Value. Value. 

Tonfl. £ Tons. £ 

1913 .. 3747 .. 93.397 1010 ..11,281 .. 384.785 

1914 4520 .. 84.752 .. 1917 .. 15.082 .. 579,949 

1915 .. 4718 .. 100,028 .. 1918 .. 10,599 .. 425,451 

The Okayama Prefecture has tho biggest lead 
production, 3.381 ton.s liaviiig been mined in 1918. 
Producers and .sm<'lt(*rs were l)uoye<] up by the high 
prices ruling during the war and by the exr>ecta- 
tion of a world shortage in tho metal. These hopes 
have not been fulfilled, and owing k) tin; increased 
cost of labour and materials, eomhined with re- 
newal of Fiiropean competition in tho Indian and 
Fast Indian paint inurk('ts, the output has fallen 
considerably since 1917, and many companies, 
especially the smaller and less economically man- 
ag<*<l, art* in financial diliieulties. Frires for Aus- 
tralian lead in Yokohama were highest at £3*165 
per picul (133*28 lb.) in Septi'inher, 1918, eoinpared 
with £1*202 in June, 1914, and £2*715 in March, 
1920. The cost of production is estimated at 33s. 
per picul at tho .smelters at the present time. 

Tho imports of lead products from 1915 to 1918 
were as follows : — 




I.cad ingots 

Other forms 


Lead oro. 

and slabs. 

of lead. 


Tons. 

Tons. 

Tons. 

1915 .. 

. . Unknown . 

14.444 

1283 

iai6 .. 

.. Unknown . 

20.938 

1590 

1917 .. 

. . 22.554 

15.636 

700 

1918 ,, 

3596 

53.997 

640 

1919 .. 

147 

35.467 

Unknown 


In 1915, .lapan imported 10,982 t. of lead slabs 
and ingots from Australia and 2585 t. from the 
United States; in 1919 the figures were 14,449 and 
12,160 t. re.spcctivcly. Tho Japanese lead con- 
sumption w^as estimated at 19,533 t. in 1914 and 
at 64,293 t. in 1918. 

The imports of white lead and litharge were as 
follows:— 1916, 144 t. ; 1917, 61 t. ; 1918, 8 t.; 1919, 
96 t. 
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Previous to 1913 no zinc ore was smeltfed in 
Japan; the production since then is given in the 
following table: — 

Zinc oro. * Keflnod zinc. 

Value. Valne. 



Tons. 

£ 

Tnna. 

£ 

1913 .. 

.. 34,128 

97,001 . 





19U 

.. I.'S.OIS . 

2S.92(L . 

5H60 

140.2r,0 

1915 

. . W)24 . 

3(^.1 18 . 

20.964 

. I.:i26.900 

1910 

.. 2152 . 

18,75:{ . 

. .‘lS.tl84 

. 2,778.100 

1917 .. 

16(1 . 

2790 . 

. 54.284 

. 2.?66.5:»0 

1918 

— 

— 

. :{9,59H 

. 1.819.400 


The largest zinc initio is the Hikoshima in the 
Yani.aguehi Profocture, whieh pJfxJueed in 1918 
12,351 t. of zinc anfi lO.'i t. of leatT Tho estimated 
consumption of zinc in .Tapan rose from 11,389 t. 
in 1914 to 27,128 t. in 1918, since when, liowever, 
it has coriKiderahly dccreaKecl. 

Owing to the grt'ut demand for zinc in Oreat 
Britain and Knssia, prices ros4^ abnormally at the 
beginning of tho war, but have been going down 
again since 1916, whilst working costs have tendeil 
to rise. Hence many of tho newer companies are 


) is being spent on the erection of new factories con- 
nected with this industry. 

A paper mill is about to be erected in Sas- 
katchewan at a cost of £200,000, and will utilise 
waste straw, of which large quantities are available, 
as raw material. It is believed that the necessary 
fuel can bo obtained from tho lignite fields in south- 
rrn Saskatchewan, This will be tho second straw- 
paper plant to h(^ established in Canada. — (Official.) 

SOUTH AFRICA. 

Fibre Factory In Rhodesia. — A new company^ the 
Northern Rhodesia Fibre Co., has been established 
at Umtali for the purpose of utilising the fibres of 
Jlibiscux cannahinus and other plants. Several 
hundred tons of wild fibre have been collected this 
year, and it is reported that Ilihiscus will be grown 
oyer largo areas for next season, as tho company 
will pay .L'lO per ton for good fibre. The services 
of an expert have been obtained^ and farmers with 
largo acreages of fibre will bo instructed, free of 


in financi.il difricnll ie.s, and the oulput has there- 
fore seriously fallen off. The cstinmtixl cost of 
production of rofini'd zinc at tho smelters is about 
4.5s. 6d. j)er pii'ul, and tho price of 98% zinc per 
picul has varied from 25s. 9d. in June, 1914, to 
114s. in Dccemlicr, 1918, and since then has been 
round about but rose to 58s, in March, 1920. 
Tho princi])al producing dihlrict,s and iheir outputs 
for 1918 are: — Ynmaguciii PreinJiire, 12,Jk)U t; 
Fiikuka and Okayama Prefectures with over 
8000 t. each. The following table shows tho im- 
ports of zinc products int/O Jaiian during tho last 
five years in long ions ; — 

Tn«otR, slabs 



Oro, 

and i.rTftlna. Sheets. 

Wasto. Zinc white. 

1915 

Unknown 

. 2890 . . 540 

.. 4907 .. 283 

1910 

.. Unknown , 

. 3223 . . 550 

1905 .. 258 

MI7 

.. 92.(Ua 

. 4470 .. 1203 

?29 .. 4:1 

1918 

.. 50,401 

. 2430 .. 1331 

724 . . 222 

1919 

. . 27,010 . 

. 5038 .. 1403 

323 .. 95 

The exports of 

zinc and zinc oro 

from Japan are 

shown below in 

long tons: — 


1915 .. 

Zinc ore. Zln 

c Inpfots And slabs. 


63(53 

, Unknown 


1010 .. 

2172 

23.029 


1917 .. 

162 

36.542 


1918 .. 

5 

16.848 


1919 . 

. . . . Unknown 

5638 

In 

the mining 

of lead and zinc 

the smaller com- 


panics use primitive hand methods, Init the opera- 
tions of the larger companies compare favourably 
with those used in tho States; 2364 miners are 
employed in zinc mining and 1046 in lead mining. 
Tho leading companies pay their miners an average 
of 3s, per day with two holidays a month; tho 
underground miners work .56 hours, and the sur- 
face workers 77 hours per ivcck. — (U.S. Com. liep.. 
May 24, 1920.) 

CANADA. 

Maple Sugar in Quebec. — The production of maple 
sugar in tho province of Qucl>ix; has irebled during 
the last year. This improvem. nt may be ascribed 
not only to the increased price of cane and beet 
sugar, but also to the establishment of sugar schools 
by the Covernment and the giving of lectures by 
sugar experts in tho chief centres of sugar produc- 
tion. So far three such schools have Uen startid, 
with the object of giving instruction in the most 
up-to-date methods of producing sugar and ffjTup. 
The total production of maple .sugar during 1919 
ifl estimated at 13,000 tons, w^herens during 1911 it 
was only 4.500 tons.— (Heats. Zuckf.rind., May 28 
1920.) ’ 

The Paper Industry. — In 1901 there were in the 
Province of Quebec 10 mills representing a capital 
of ^1,000,000. According to the latest statistics, : 
there are now 31 mills owned by companies with a • 
total capital of 1100,000,000. At the present time, 
not including the money spent on improvements, ; 
enlargements, etc., a sum amounting to 116,000,000 | 


cost, h(nv to rot and handle the fibre. — (S. African 
J. /rid., J une, 1920.) 

Iron and Steel Industry . — Market for Steel Goods . — 
It is estimated that the country’s annual require- 
ments of iron and steel goods include 77,000 tons 
of rails; 25,000 tons of fencing standards; 21,000 
ions of bar, bolt, and rod iron ; 10,000 tons of plate 
and sheet iron; besides smaller amounts of angles, 
beams, castings, etc., making in all 175,000 tons. 

Geserves of iron Ore . — Iron ore deposits include 
three of the first magnitude containing a variety 
of oro.s. There are the siliceous ironstones of the 
Pretoria scries, tho titaniferons magnetites (suit- 
able for manufacturing .spiogcleisen) of the Bush- 
veld complex, and tho hiematite deposits in the 
Rnstenhurg District; whilst tho breccia deposits of 
Grif|ualand West probably contain millions of tons 
of commercial oro. Reserves of clayband oro‘ are 
found in the Protyria town lands. 

/'7ur.- Pure limestom* deposits occur, but are 
commercially inaccessible. Dolomite, however, 
exists in unlimited quantities, and has been used 
successfully wdth coke low in sulphur. 

Fuel . — Large coal fields are available with good 
coking coal produced at a cost of about 58. 8d. 
per ton. 

Cost . — Tho cost of producing 200 tons of pig 
iron per day in Pretoria is estimated at £2 4s. 9id. 
per ton, plus 10s. for capital charges. 

Labour. — Highly-skilled labour requires to bo im- 
ported, but there is a good supply of semi-skilled 
white labour. 


nuffinii . — comiiiioTis lavouT the 
maintenanei* of a good water supply, and pro- 
vision is being made for a consumption of 2,50,000 
gallons per day.— (»S\ African J. 7m/., June, 1920.) 

yeiv Fntrrprises.~ThG Pretoria Iron Mines, Ltd., 
has been taken over by the South African Iron and 
Stcxil Corporation with a capital of £1,500,000. A 
fully equipped modern plant, consisting of coke 
ovens with recovery plant, furnaces and rolling 
mills for the manufacture of pig iron, wrought iron 
and steel, is to he erected. The site is on one of the 
largest iron deposits, and in close proximity to the 
rransvanl coal fields. A Natal undertaking at 
xNowcnstlc also hopes to ho prnrlueing shortly. On 
Augnst 13, the Union House of Assembly confirmed 
the draft .agreement made between the Pretoria 
company and tho Government, by which, for a 
period of 17 years, the Government railways will 
purchase ,5() per cent, of their requirements in rails, 
company at imported cost.— (7Tnan- 
cial y/mr. 5 , June 21, Aug, 16, 1920.) 


GENERAL. 

Radium Supplies. — Since Mme. Curie discovered 
radium, in 1898, tho total amount of radium that 
has been produced is about 120 gm., and supplies 
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are steadily increasing. The total output of the 
Standard Chemical Co. (Pittsburgh, Pa.) up to 1920 
is reported to bo 60 gm. of radium element, and 
although its present output is only 18 gm. per year, 
the company is said to be preparea to produce 
^ gm. of radium element yearly, should the demand 

i 'ustify it. Since 1913 three new radium factories 
iav« been started in America and several in Prance, 
where an average of 18 gm. of r.adium per annum 
was produced during the war. — (J. Itontgen Soc.y 
Julvy 1920.) 

Barytes Supplies. — The importation of barytes de- 
crenstxl considerably during the war, falling to 
1500 tons in 1917 — 18. In 1919, the amount in- 
creased to 20,000 tons. These imports were for the 
most [)art of fine white ground barytes, the homo 
prmluct being of lower quality. Owing to cheap 
rate of transport along the Rhino in pre-war days, 
it was possible to market German barytes at a 
cheaper rate in this country than the native article. 
Furthermore the foreign material was of better 
colour. Alterations and improvements in methods 
now Inung <‘arried out oiler prospix^ts of improved 
quality and increased consumption of the homo 
product. — (India Uubher J July 3, 1920.) 

Para Rubber<Seed Oil. — Investigations at the Im- 
perial Institute have shown that Para rubber seeds 
contain considerable amounts of a drying oil, to the 
extent of 20 per cent, in the seeds and 45 per cent, 
in the air-dried kernels. The residual (decorticated) 
cake is (umiparablo in nutritive value and digesti- 
bility to linseed and decorticated cottonseed cakes, 
and should find a ready sale as a feeding-stuff. 
When the large area now under rubber is considered 
it is evident that large quantities of kernels could 
bo obtained, but up to the present no trustworthy 
statistics as to the costs of colleeiion and yield of 
seed have boon furnished. Para rubljcr seed and 
cake are worth quite two-thirds of the values of 
linseed oil and cake. (df. J., ]919, 330 R,)~(iiuW. 
Imp. Oct. -Dec., 1919.) 

National Association of Industrial Chemists. — At the 

meeting of the Executive Council held on August 7, 
it was stated that the outlook for many industrial 
chemists is distinctly discouraging. The number of 
uneniployi'd chemists is increasing very rapidly, 
and there is evidently a great slufnp coming in the 
engine ring and allied industries in which chemists 
are cliicily employed, A large amount of work has 
been dote in connexion with the Employment 
Bureau, hut it, was pointed out that, unless chemists 
were more united and enabled the Council to securo 
their co-operation, little could be done to help them. 

A considerable amount of time has been devoted 
to the improvement of the status ‘and salaries of 
members, and definite arrangements have been 
made whereby a considerable number of firms has 
agreed to consult the Association’s officials when 
requiring fresh chemists and in the event of dis- 
putes between the firms and their chemical staffs. 

A number of firms has also undertaken to consult 
the Association in all matters relating to chemists, 
including appointments, salaries, and hours and 
conditions of work. A committee of the Association 
luts issued a report giving a schedule of minimum 
salaries for chemi.sts of various ages. 

Mr. A. B. kSearle was ehx:tcd president of the 
A.ssociation and Mr. J. W. Marcliant was appointed 
secretary . In order to copo with the large amount 
af propaganda work requir.xl, it was decided to 
appoint an organising secretary. 

The Research AssoclaHon of British Rubber and 
Tyre Manufacturers notifies that laboratory accom- ‘ 
modation has been s'^cured in the Chemical Do- i 
partment at University College, London; also that ' 
Mr. H. Tiltman has been appointed research ! 
assistant. I 


Patent! in Sweden. — The new Swedish Law (No. 
294) of June 18, 1^20, provides that requests for 
the reconsideration of a patent application which 
has been refused or #ejocted during the period 
August 1, 1914, to June 30, 1920, by reason of the 
failure of the applicant to answer objections by the 
I patent authorities or writs of opposition, or re- 
i quests for the restoration of a patent which has 
I expired during tho same period by reason of non- 
i payment of renewal fees, may bo made to the patent 
I authorities before July 1, 1921. It is also provided 
that the abovi/mentioned period shall not be 
I reckoned in tho|ioriod of threi^years witliin which 
i a patent must be worked in Sweden. The Crown is 
I empowered, subject to reciprocal treatment, to 
! decree that the provisions of tho Law shall apply, 

' wholly or partly, in favour of nationals of a foreign 
; State.— (Rd. of Trade J., July 29, 1920.) 

Italian Patent Rights and the War. — Tho Royal 
j Decree No. 279, of March 7, 1920, provides that 
; owners of Italian patents still in force who have not 
' paid tho pre.scribed fees or have not worked the 
i patents during tho war, can obtain prolongation on 
i payment of the fees in abeyance. If any person has 
i worked such a suspended patent in good faith 
! during tho period July 31, 1914 to December 31, 

! 1918, he can continue to do so without fear of in- 
[ fringernent. Those who have exploited enemy 
j patents during the war can continue to do so jfor 
! one year after tho date when the Peace Treaty 
I comes into force, after which they will be required 
I to compensate the owner of such patent should they 
i require to work it for a further period. The 
Decree, which also regulates the question of priority 
of application, thus extends to the owners of 
1 Italian patents the facilities provided for in the 
i Treaties of Versailles and St. Germain, but, con- 
i' trary to recent Belgian and French laws, does not 
! prolong the life of patents for a period correspond- 
j ing to the years during which tho patents were not 
■ work^ owing to tho war. (Cf. J., 1920, 74b). — 

: (Cr. di Chirn. Ind. ed App., Apr. and June, 1920.) 

j Tarred Roads and Fish Life. — A largo number of 
; trout and coarse fish died in tho river Chess in 
: Buckinghamshire last winter. Tho surface of the 
; adjacent main road through tho town of Chesham 
had been tarred for tho first time in its history in 
^ tho summer of 1919, and the subsequent fish mor- 
tality was popularly connected therewith. The 
matter has boon looked into by a Departmental 
Committee, vvhich was appointed early in 1919 
for tho investigation of road tarring in relation to 
injury to fisheries, and this Committee has now 
issued a report on tho destruction of fish in tho 
river Chess. The report states that neither the 
road-tarring in Chesham, nor epidemic disease, 
appears to have been responsible for the death of 
the fish, which was probably due to a temporary 
increase in Uie industrial pollution affecting the 
arm of the river known as the Town Ditch — which 
arm may now be regarded as an industrial sewer. 
Tho Committee failed to obtain direct and con- 
vincing evidence of tho nature or source of this 
increased industrial pollution, perhaps because the 
matter was not brought to its notic*o until the wave 
of mortality had nearly spent itself. 

Rubber Situation in Indo-China. — The prohibi'tion 
on the export of rubber to any country but Franco, 
which was imposed during the latter half of 1918 
by tho French Government, had a bad effect on 
trade. This, coupled with deliveries of rubber of 
irregular quality and appearance, assisted in the 
crisis which led to the storage of 25,0{X),000 fr. 
worth of rubber and nearly causetl the plantations 
to suspend work. The tension has now relaxed, and 
’ the decision of tho planters to reorganise tho in- 
dustry and establish a laboratery at Saigon should 
make the prospects brighter. — (India Rubber 
World, June, 19^.) 
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T« World’. Pyr|(«. ProducUon. — The world’s 
pyrites production is estimated (in metric tons) as 
follows:— Norway, 475,000 t.:*^Spain, 3,000,000 t.; 
Portugal, (TOO^K) t. ; Cnitcci States, 350,000 t.; 

’ 260,000 t.; Germany 

220,000 t.; Canada, 140,000 t. ; Greece, 120,000 t.,’ 
Hungary, 100,000 tw~(Mimng J.^ May 29, 1920.) 

“ Yield Value ” ; A New •constant in Plastics.- 
Iraportant inv(3stjgatioiis on tho pla.sdcitv of suh- 
s^tances intnrmodiato botwoi’n solids and 

have rew^ntly boon pnblislicd 
Gro<?ii* and Torrott 
writers hav(‘ rc(:()j;ti 

as plastic solids rather than as vi,scous liquids, 
the characterjstie of phistie solids being tho 
OXistenTO of an additional factor in Poiseuillo’s i 
viscosity equation, to which the aulhors have given : 
the name “ yndd value.” Jn siinplo language, the 
yield value represents the pressure which must 
bo applic'd bc'fore movement Ihrough a capillarv i 
takes place. Jn th(^ case of a truly viscous liquid, 
such as thickened lin.sca'd oil, in spite of very 
high vi.sco.sity slow (low will take place from a de- 
formed to a plane surface merely under the eirect i 
of gravity, viscoimdric determ i nations showing a ^ 
constancy in the value of the product of pressure | 
and inverse of voliiine passed in unit time in I 
capillary viscometers. With plastic solids, how- i 
evorj a deformed surface retain.s its shape, and con- I 
rormity witli Poiseuille’s e([uation as to the con- i 
Btaney above referred to docs not manifest itself ! 
until a pressure has hei'ii applied in excess of such ' 
.yield value, and the value of the same dedueteil 
from the recorded pressure. Both pa pens <leal with 
^0 subject in relorence to paints, and that 1)V 
Porrott and Tliies.sen describes a special investiga- i 
tion of this physical property as applied to carbon I 
blacks. ! 

The importance of the existence C' yield values '■ 
and their determination will bo readily reeognisc'd i 
by all paint tia.'hnologists, tho determination of i 
such C/Onstant jilacing in their hands a method, I 
long sought lor, wheia'hy the hitherto empiricallv 
dotormiiied pro]»crtios ol “flow,” “ stringiness,” 
etc., of paints may he investigated. The influoiiee ; 
of various pigments in paints and enamels as atfeot- 
ing their behaviour on application is a field which i 
has not yet been investigated in a scientifie manner, i 
and it is fair to predict that the publication of tho ; 
results of the investigations on yield value will help : 
to place on a scismtific footing an industry in which : 
“rule of thumb” has too long held sway. Yield i 
values will also ho of coiisidcrahle importance in i 
connexion with tar and hituminous coatings ' 

A few words of waiiiing an^ neces.sary to dis- 
courage too sanguiim hopes as to the significance of j 
results obtained by indiscriminate investigation of ! 
a diversity of systems of yilastics. Tho value of ! 
viscosity doti’iniinations depends on tlie conforma- ! 
tion of the //qaa/ in a capillarv to Poiseuillo’s law, i 
in that the velocity of the moving column of liquid ! 
diminishes from a iiiaxiimim io the centre to zero at i 
the walls; although it is prohahlo that fair con- j 
formation to this law obtained in the experiments : 
described in both papers, in view of the nece.ssarily i 
low yield values in paints of the usual consistency, I 
such a pla.stie system as, a.y., petroleum jelly, ^ 
would most probably so far depart from tke law 
that inconsistent results would he recordcxl. Never- 
theless, it is conceivable that plastic wilids may 
approximate in their behaviour to true liquids | 
when tho diameter of the capillary is .small and j 
tho velocity of How therein so g»’eat that rigiditv ; 
„of the column as a whole gives way. 'fhis would j 
indicate that readings should l>c taken at points | 
considerably removed from the actual yield value. , 


• Proc. Amer. Soc. Testing 3fat. 
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REPORTS. 


Report on the Destruction of Bacteria in Milk 
II Y Electricity. By Prop. J. M. Beattie and 
i\ E. Lewis. Special Iteport Series (No. 49) 
uf the Medical Jiesearch Committee. National 
Health Insurance. Pp. 32, (London: H.M. 
Stationery Office. 1920.) Price dd. 

Tlie destruction of bacteria in milk by electricity 
was found to he most elfective with alternating 
eiirreutti and using an apparatus in which the milk 
was kept in constant flow, every portion of it re- 
ceiving equal exposure to tho current. It was 
found that there was a speed of flow at which steri- 
lisation takes place at a tomperatur© which appar- 
ently fui’cludes the possibility of heat energy 
taking any except a minor part in the bactericidal 
action. Temperature is not considered to be the 
factor d(‘terniining stm’ilisatioii. Milk can be 
freed from Jl. coll, and B. iubercolosis by tho 
eh'ctrical method without raising tho teniperaturo 
higher than 63'’^ — 64'^ C., tho temperature effect 
being very short in duration. Although the milk 
was not absolutely sterilised, yet tho percentage 
reduction 4)f tlie bacteria taken over a fortnight 
was 9993 and the keeping power of tho product 
was considerably increased. The taste of the milk 
is unaltered by the treatment and, as far as 
chemical examination can determine, its properties 
are in no way impaired. The treated milk can b© 
described uceurately as “raw milk” free from 
pathogenic bacteria. 


Tiiihty-heventu Rkvoht of the Comptuoller- 
(jIeneual of Ratents, Designs, and Trade 
.Marks, 1919. H.M. Slatwnery Office. ^920. 
Pi ice Ail. 

The volume of ifiusiness done by tho Patent Office 
in 1919 exceeded all previous records. Tho number 
of |)atcnt apiiiications filed was 32,853, which was 
11,011 more than in 1918 and 2250 more than in 
any of the previous 10 years, in the live years 
immediately preceding the war, the average was 
about 30,000, hut in 1915-17 it fell to about 18,500. 
Since the number of provisional applications was 
also abnormally high, viz., 23,852, against 21,553 
in 1909, it may ho concluded that the remarkable 
increase for 1919 was not due to cus(‘s from abroad 
umler tho Peace Treaty, and that, generally, there 
was a healthy activity in invention. 

Designs applications were only 14,091, compared 
witli a pr<>war average of about 37,000, and an 
average of about IG,0()0 iluriiig the war. Trade- 
mark applications showed a great increase, viz., 
12,179, against a pre-war average of about 10,000, 
and a war averag.o of about 6000. 

Other indications of the enormous volume of husi- 
nosH transacted wore tho sales of patent specifica- 
tions, which amounted to 247,387, and the number 
of letters and correspondence forms despatched, 
214,000 (or an average of four per ease). There 
were about four “ hearings ” (i.e., appeals from 
the decision of the examiner) per day on the ques- 
lion of anticipation of patents, hut only two appeals 
to tho Law Officer. 

The nuinher of readers who made use of the 
library was 98,618, compared with 65,076 in 1918, 
and the approximates number of volumes (exclusive 
of duplicates) was 177,100. 

The statcnient of receipts and expenditure shows 
that £364,380 was received in respect of patents 
foes (renewals .£247,408) and £7477 for designs fees. 
The total receipts amounted to £404,474, and the 
total expenditure to £350,150, leaving a not profit 
of £54,324, which represented 13 per cent, on tho 
total receipts. 
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Report on the Finance, Industry and Trade op 

Peru at the Close of the Year 1919. By F. W. 

Manners, Commercial Secretary to U.M. 

Legation^ Lima. Pp. 26. (Cmd. 769. 3d.) 

London: Jl.M. Stationery Office, 1920. 

Practically no raw materials are imported into 
Peru, as it is largely a country which produces 
them for export, although a certain amount of 
cotton and wool is manufactured. The chief agri- 
cultural products, in order of importance, are 
sugar, cotton, wool, hides and skins. Sugar is 
grown in the irrigated viilley.s of the coastal belt, 
and the estates are almost entirely owned by Peru- 
vian capitalists and Fiiiglish and American firms. 
The Peruvian sugar industry has the advantage 
that planting, and cutting continue throughout the 
year, so that the mills can work continuously and 
shipments can ho nmdo at any time. The price 
of sugar rose from about 10s. per quintal f.o.b. 
Peruvian port in 1913 to Gls. after the armistice, 
the 1918 export being valued at £4,163,000. Cotton 
is also grown in the irrigated coastal valleys, and 
the area planted has increased of late owing to the 
prevailing high prices. It is mostly of higli quality, 
the Metafifi variety rivalling Kgyptian cotton and 
appearing on the market at a different season of 
the year, but it is largely shipped ungiadcd, and 
thus fetches a lower ])rice. Until recently. Great 
Britain took about 75 per cent, of the crop, but 
now the demands from the United States are in- 
creasing. The value of the export in 1918 was 
£3,761,000. The pre-w\ar price of Peru soft cotton 
(corresponding to American middlings) of 34s. per 
quintal advanced to about 210s. in June, 1919. 
Both sheep’s and alpaca wool are produced, .fnd 
each constitutes about half of the total export 
which, for the last ten years, has averaged 5155 
metric tons. Hides and skins art* mainly produca'd 
in the Arc'cpiipa district, and the (*xport, chiefly 
iak(*« by the United States, v’as valued at £340,000 
in 1916 and 1917, hut only £170.000 in lf)18. In 
1918, ruh))i'r to the value of £323,000 was exported. 

Porn is very rich in minerals, and with incre.ased 
transport facilities production would increase 
enormously. The output of copper in 1914 and 

1918 was 27,000 and 44,500 nu'tric tons, rf spectively, 
and the shipments for 1919 are estimated at 
39,470 t. The. chief producers an* .h.,* American 
(kmro do Pasco Copper Co. and lh<^ Backus and 
Johnston Copper Co.; the latter is extending its 
plant so as to increase the copper output from 
.3000 t, to 1000 t, a month. The other producers 
have a total monthly output of about 3000 t. Only 
one petroleum field is being worked, but indications 
have be<'n found in the Montana district and 
between liake Titicaca and Cnzco. There arc three 
important petroleum companies, two of which refine 
some 200,000 t. of crude petroleum per annum. The 
total storage capacity available is 182,398 ch. 
metres, and the total value of petroleum exported 
was £1,415,000 in 1918, The production of silver 
was 300 t. in 1918; it i.s found and shipped prin- 
cipally with copper ami lead sulphides. The onU 
piit of gold for the last t(*n years was 1358 kg,, the 
metal being n.snally found associated with other 
ores. Ono of the two chief eompanies engaged in 
gold mining i.s installing now machinery, and an 
increased output is expcck'd. There is 'an ahniid- 
unce of coal in Pern, hut its development is hindered 
by lack of transport facilities. Practically only 
one coalfield is worked, the average production be- 
ing .309,918 t., again.st an import of 90,736 t. The 
Minas Ragra mine, silnated west of C(*rro de Pasco, 
is the chief vanadium mine in the world, there 
being an estimated quantity of 36 million lb. 
metallic content in sight. The ore averages 19 per 
voent. metal, and the deposit is said to represent 
95 per cent, of the total known vanadium in the 
world. The export amounted to over 2787 t. in 

1919 (2200 in 1918). The output of lead, which is 


usuallj^ argentiferous and contains 600—700 (ft. of 
silver to the ton, averages 2381 tons. Tungsten, 
molybdenum, antimdny, bismuth and mercury all 
occur ill Peru, but are ^ot now shipped to any ex- 
t<‘nt owing to high freights and lack of market. 
Salt and borax are mined, about 200 t. of the latter 
being shipped yearly to Borax Consolidated, Lt(i. 

In 1918, the total iwporls and (xporis of Peru 
amounted to £9,700,000 and .£20,000,000 re.spcc- 
tively, the three principal exporting nations being 
Great Britain, the. United States and Germany. In 
the year under r^iew, the share of Great Britain 
in the exports aifd imports was 31 '7 and 16'2 per 
cent, re.speetively (37-.3 and 27' 7 •per cent, in 1911), 
whereas that of the United States was 46'5 and 64'3 
jx'r rent. (34'7 and .32'5 per cent, in IfRl). Tliere 
is a great demand for all British manufaetured 
articles, and as inanufacturing is practically non- 
existent in the country, there is a vnluahlo oppor- 
tunity for an increased trade with Peru. Com- 
petition, especially with the United States and to 
an increasing extent with .Inpan, was very great 
during the war, and it is pointed out tjint tho 
market is hc'eoining accnslome<l to the American 
pri(;es and quality, so that unless British goods 
appear promptly and on a closely coinpetitivo basis 
a certain amount of trade may he iiermancntly lost. 
The 1919 tariff was for reveiiiui and afiplied equally 
to all goods, the only case in which it was us<*d 
for protection being tlio flour-milling industry, 
which is in British hands. 


RrI’OKT on the CoMMElKUAL AND IndURTKJAL SITUA- 
TION OF Greece for the Year 1919. By E. C. 
J). Raivlinh, ('onnncrciol Sccreinnf to Il.B.M. 
Lena lion, Athens. Fp. 42. ((Und. 793. id.) 
London: Jl.M. Stationery Office, 1920. 

3'hongh Greece has boon handicapped by an al- 
most continuous state of war from 1911 to 1919, tho 
country is fairly prosperous. The total imports 
during 1918 were valued at 7.35,916,511 francs, tho 
imports for tiie period January — April, 1919, lieing 
given as 382, .379, 965 francs. During this portion 
of 1919, Great Britain supplied 28 pc'r cent, of 
tho total imports, followed by the United States 
with 20 per cent.j a figure which most probably 
includes a proportion from Canada. Tho values of 
.•^onie of tho (‘hief imports in 1918 were: — Vegetablo 
dyes and tanning materials, 3,120,050 fr. ; raw 
ininerals and metals, 19,263,026 fr. ; chemicals, 
medicines, <lrugs, .55,147,866 fr. ; gla.ss and pottery 
product.s, 2,8.58,066 fr. Amongst tho imports of 
clK'iiiicals, caustic soda, carbonate of soda and 
copper sulphate wore formerly supplied by tho 
United Kingdom, but since tho war tho United 
States has taken a largo share of this market. 
There is a considerable demand for tanning ex- 
tracts, chiefly South American quebracho, imported 
via the United Kingdom, Havre and Marseilles, as 
well as for chemical tanning preparations. Tho 
dyeing industry is developing at Pira>ns, and dye- 
ing materials, formerly imported from Germany, 
have for some time past been demanded from Eng- 
i land, but have been obtained with difficulty, owing 
I to restriction of export. The general position now 
j is that the United Kingdom has regained her 
1 former* lead in Greek trade, but to retain and in- 
j crease this lead it is necessary that United King- 
j dorn manufacturers should pay more attention to 
the requirements of tlie market, i.e, quote prices 
c.i.f. Gre('k ports, not ex factory or r.o.b., and use 
local currency, measures, etc. 

The exports in 1918 and during the first four 
months of 1919 .amounted in value to 296,860,261 fr. 
^and 188,157,776 fr., respectively, Great Britain 
taking the largest proportion (47,444,213 fr.), fol- 
lowed by tho United States (26,533.563 fr.). 
Amongst the exports were: — Agricultural products 



OnAuding 23,244,^00 kg. o! olive oil), animal skins 
and fats, wood products an^ dbre, raw materials 
and metals, etc. 

The leading industries d Greece are tanning and 
soap-making, tho total production being 6.54,800 kg. 
of leather and 32,817,900 kg. of soap. A nunil)er 
of minerals is rniited, tho output of ores in 1918 
being as follows: — Iron, 07*, 890 metric tons; ferro- 
manganese, 977 t. ; lead, 18,410 i. ; zinc, 4^143 t. ; 
nickel, 12,106 t. ; chrome, 10,890 t. ; magnesite, 
39,340 t. 5 lignite, 208,797 t. ; iron pyrites, 1 2,4*16 t. 
Tho lignite is used industrially mainly in eom- 
bination with er^d or wood; It is stated that 
briquetting plant is to 1 m) ereeted. At present 
8000 t. of iron pyrites is used for tho production 
of sulphuric acid, whieh is used for the maiiufae- 
tiiro of fertilisers. PVom 33 to .50 per f*ent. of 
tho magnesite produced is exported a.s eau.stic 
and twice-fired magnesia. ^J'he emery produced at 
the Naxos mines was all taken by France during 
the war, but tho market is now free. 

It is pointed out that public opinion in Greece 
at pre.sent is very much in favour of Great Britain, 
80 th.'tt it is an opportune moment for British 
manufacturers to begin to open up trade relations 
with that country. It should bo noted that, 
although trade mark regulations aro in force, there 
is no protection for patents in Greece. 


PARLIAMENTARY NEWS. 


UOdSE OF LORDS. 

The Committee .stage of tho Ministry of Mines 
, Bill was taken on Augu.st 4, On Clause 1, pro- 
viding for the appointment of a .Minister of Mines, 
tho Marquess of Salisbury moved an amendment 
proposing that tho official appointed for this pur- 
pose should only hold the position of a Secretary 
of tho Board of Trade, and this was agreed to. 
On August 11, during the third reading, two 
amendments by Vi.scount Peel, proposing that the 
mining industry should be administered by a Mines 
Department of the Board of 7’rnde under a Secre- 
tary for Mines, and that the fund to be established 
for improving the social conditions of the workers 
Hhould be allocated to districts, were also agreed 
to, and the Bill, now known as tho Mining Industry 
Bill, was then passed. 

Tne Dangerous Drugs Bill was read a third time 
on August 9, and passed. Tho Bords’ amendments 
were agreed to by the House of Commons on 
August 10. 


HOUSE OF COMIMONS. 

Bnlhli Kmpirr Exhihition. ! 

A resolution, moved by Air. F. G. Kcllaway, was i 
passed authorising the provision of a sum not ex- | 
coeding £100,000 for the fulfilment of any gnar- ! 
antee against loss given liy the Board of Trade in i 
respect of tho holding of the British Fanpire Exhi- ; 
bition, 1921. Tho guarantee w ill bccoino oftorativo ! 
only if a further sum of £500,000 is guaranteed by , 
private intere.sts. — (Aug. 10.) i 

Bubber Manufactures {Forchjn Competition). j 

In a written reply to Mr. .lesson, Air. Bridgeinan : 
stated that he had no information a.s to the alleged i 
fact that American tyre and rubber footwear manu- 
facturers allow a discount to British buyers of .50 
per cent., w'hereas British manufacturers cannob 
allow more than from 5 — 12i per cent, under pre- 
sent conditions; however, he would be glad to 
receive definite evidence on the subject. The goods 


in question have not at any recent time been subject 
to import duty, but the whole matter of dumping is 
being consider^ by the Government. — (Aug. 11). 

Chhui Clay Exports. 

Air. Bridgeman, replying to Air. Hailwood, stated 
that tho exports of china clay have declined from 
029,703 ions in 1913 to 232,464 tons in 1918. Since 
then there has been an improvement : —286,543 
tons was exported in 1919 and 211,6.36 ions for the 
first six month.s of 1920. It is hoped that improved 
transport facilities will accelerate tho rate of pro- 
gress.— (Aug. 11). 

Manganese Ore Supplies. 

Tn answiT to Air. Giitten, Sir B. Horne st.atcd 
that the position as regards manganese supplies 
had for some time past been receiving the con- 
sideration of the Board of Trade in consultation 
w'ith the India Office, w'ith tho result that tho im- 
ports into the Unitod Kingdom had shown a steady 
improvemont during the last three months. The 
(jue.stions as to shipments to Antwerp and the sug- 
gested import duty wore matters for the India 
Office and the Government of India. 

Mr. Alontagii informed Air. Gutten that he had 
asked the*Governinent of India to take all possible 
steps to facilitate tho transport of mariganeso ore 
to the ports. There w'erc 74,374 tons of the ore at 
Calcutta on .Tuly 10 and 9000 tons at Bombay on 
' July .30, jukI provision had been made for the car- 
riage of .500 tons daily to tho latter port. He was 
aware that there are Americ.an and Japanese agen- 
cies in India for buying ferro-nianganese ore, but 
ho did not know that .33,650 tons had recently been 
shipped from India lo Antwerp and Dunkirk for 
the use of foreign iimnufaeiurors. As regards tho 
suggested export duty, the Joint Select Committee 
that considered the Government of India .\et,.1920, 
recommended tliat the Government of India shoiila 
have full liberty <to devise those tariff arrangements 
which best suit India’s needs as part of tho British 
' Empire, because a belief that India’s fiscal policy is 
dictated from Whilohall in the interests of Great 
Britain would be dangerous. — (Aug. 16). 

Ministry of Mines Jiill. 

33)0 Lords’ amendments to the Ministry of Mines 
Bill were confidored on August 16, and were 
agreed to, with tho oxoejition that tho clause limit- 
ing tho expenses of tho new department to 
£250.000, wdiich was omitted by tho Lords, was re- 
inserted. An amendment moved by Sir R. Horne, 
providing that the salary of tho new Secretary of 
Alines should be limited to £1500 a year was 
agreed to. — (Aug. 16.) 

Cerman Potash (Sales). 

Replying to Sir U. Cooper, Sir R. Horne said 
tliat 4000 tons of 80 per cent, and 2500 tons of 90 — 
95 per cent, nuiriato of potash from Germany wore 
exported to the United States, as purehasers for 
tl]e.s(! particular grades could not be found in this 
country. — (August 16.) 


3’ho AVomcn and Young Persons (Employment in 
Lead I’roccsses) Bill was presented by Sir John 
Bland on Augu.st 10. 

The Fertilisers (Temporary Control of Export) 
Bill w'ijs passed on August 10, and the Mining 
Industry Act on August 16. 


The Royal Assent has been .signified to the 
Finance Act, 1920 (August 4); the Dangerous 
Drugs Act, 1920 (August 16) ; the Fertilisers 
(Temporary Control of Export) Act, 1920 
(August 16); and the Mining Industry Act, 1920 
(August 16). 





YoL XZXI3L. No. 1«.) 


REVIEW. 


I 


295 b 


COMPANY NEWS. 


SALAR DEL CARMEN NITRATE CO., LTD. 

The twenty-third annual meeting of this company 
was held in London on July 8, Mr. W. H. Sillem 
presiding. 

The chairman said that the last year had been 
satisfactory in spite of the heavy accumulation of 
nitrate stocks in Chile after the armistice and tho 
policy of tho Allies to refuse shipping licences for 
nitrate until Government surplus stock had been 
disposed of. The world’s requirements for tho 
coming season were estimated at about million 
tons, and tho total quantity already contracted 
for or sold exceeded 2 million tons. Of this amount, 

1.600.000 tons had been sold at an average price 
of rather over IGs. a quintal, and the average price 
for the remainder was about 178. per quintal. At tlie 
beginning of tho year the f.o.b. price of nitrate for 
shipment over 1920 was 11s. 8d. to 12s., and market 
values had now increased to IGs. 6d. for spot, 16s. 
7id. for July-Septcmber, and 17s. 3d. December- 
March. A year ago it was pointed out that tho 
company need not fear tho possiblo competition of 
synthetic nitrogen products, and it could now bo 
said with confidence that the output of synthetic 
nitrogen products was small and likely to remain 
so for some time yet. In addition, under normal 
tr.ading conditions, Chilean nitrat© could be put on 
the market at a lower price than the synthetic pro- 
duct. The world’s production of all nitrogenou.s 
materials in tho period July 1, 1919, to June ;j(), 
1920, was estimated at 3,630,(XX) tons, including 

1 .910.000 t. of Chilian nitrate, 970,000 t. of sulphate 
of ammonia, and 750,000 t. of synthetic products. 
The output for 1920-21 was estimated at 4,300,000 t., 
compi-ising 2,500,000 t. of Chilean nitrate, 950,000 t. 
of sulphate of ammonia, and 850,000 t. of synthetic 
products (including 600,000 t. produced in Ger- 
many). As regards the proj€x;t of Me.ssrs. Brunner, 
IVfond and Co. for tho nianuf.jcture of certain nitro- 
genous substances, it appenr(xl that no fertiliser was 
likely to bo provided by this source for two or thret; 
years, when a production of some 100,000 t. a year 
in terms of nitrate of soda might bo n*milable. As 
by then tho output of (!hile:iu nitr;<te would pro- 
bably surpass three million tons, cwmpetition from 
this qu. rt/CT can bo regard(?d with composure. 

In th ■ p.'ist year tlie company produced 231,2^0 
quintfds nf nitrate, which represimted 7 months’ 
production. The net profit, iucliiding profit on sale 
of iodine, was JC9183, and a dividend of 5 per cent, 
is payable, together with an interim dividend of 
like amount in respect of tho current year. The 
outlook for 1920 is eoiisidered to be* satisfactory. 


I 


ANGELA NITRATE CO., LTD. 

The iiineteeiith auiiual general meeting was hold 
in London on July 15, with Mr. H. W. Morrison in 
the chair. 

In jireseniing the report, the chairman said that 1 
the olfeet ()f income tax and excess profits duty on j 
English nitrate companies was very serious, in view i 
of th© wasting nature of their assets, and it might 
lead them to change their domicile to Chile. The 
results of tho past year were as good as could bo 
expected, seeing that as it was impossible to sell or 
ship the nitrat.© the works had to bo closed and 
nitrate was produced during only 61 months in 
1919. . Tho prospects for 1920 were promising, as 
most of the company’s nroduction had been sold at 
remunerative prices. There seemed to b© small pro- 
bability of increasing the output by erecting new 
works on account of th© difficulty of obtaining new • 
plant and its almost prohibitive cost, whilst pro- 
duction waa still further hampered by shortage in 
the supplies of fuel oil. 


On December 31^ last, th© companv had stocks 
of nitrate amounting to 217,613 quintals, which 
were actually sold by the Nitrat© Association on 
that date, mostly for forward deliveries. A divi- 
dend of 10 per cent, is payable, and stoppage ex- 
penses and repairs have been written otf, the re- 
serve fund having been drawn fcn to tho extent of 


Am.vloamation of Nitrate Companies. — An 
agreement has heJn made by which the Liverpool 
Nitrate Co., Ltd.| will take over tho San Lorenzo 
Nitrate Co., Ltd., and tho Buenfi Ventura Nitrat© 
Co., Ltd. Tho terms of the agroemonts, which take 
effect as from Juno 30, are, respectively, that tho 
shareholders in the San liorenzo Nitrat© Co., Ltd., 
will receive on© 5s. share from tho Liverpool Nitrat© 
Co,, Ltd., in exchange for every £1 share of th© 
former company; and that the sliareholders in th© 
Buena Ventura Nitrate Co., Ltd., will receive one 
58. shar© in tho Liverpool Nitrate Co., Ltd,, in 
exchange for every seven shares in the former 
company, plus a cash payment of 5 h. in respect of 
each share held by them. 


OFFICIAL TRADE INTELLIGENCE. 


(From the Board of Trade Journal for August 12 
and 19.) 

OPENINGS FOR BRITISH TRADE. 

Th© following inquiries have been received at th© 
Department of Overseas Trade (Development and 
Intelligence), 35, Old Queen Street, London, S.W. 1, , 
from firms, agents or individuals who desir© to 
represent lI.K. manufacturers or exporters of th© 
goods specified. British firms may obtain the names 
and addresses of the persons or firms referred to by 
applying to th© Department and quoting the 
specific reference number. 


Locality of 
Firm or Agent. 


Matcrial.s. 


Kfifcrcnce 

number. 


Canada 


Rflgium . . 


France 

Netherlands 

Syria 

Smyrna 

United States 

Argentina 

do. Jiruguay 


Brazil 


i lybrleating oils and greastss 
. Kapok, rubber, Kheet tin, terne 
i ^ plates, soap makers* materials. . 

; Glassware, eroekeiy 
i Lss(‘nt|jd oils 
, China, glass 

Iron, steel, leather, soap, e.he.mi- 
i eals, joint, oils .. 

Itefraetories 

, Colza, Hax seed, linseed . . 

‘ Brass bars, stiips and sheets 
! Wliaie oil. cod oil. Ilsh oil. pro- 
duets for the deglyeerinailon of 
oils and the Biunufacturo of fatty 

! aeids 

: Chemle.ils. ammonia, basic slag . . 

; Klcetrolytic eoi)|>er rods, sheets 
and wire , . 

' Tb-natured H])lrit . . 

! Chemicals, iiharmarentleal pro- 
duces 

; Porcelain. ])ottery 
i Charcoal iron sheets 

ArtiHelal silk, asbestos packing . . 

ICarthenware and cast iron pljies. 
galvanised and black fencing 
wire, eojjper and brass wire, 
tubes and sheets, lubricating 
oils and gri'.-ises, rolours. paint, 
varnish. bar iron. tini)latc. 
antifriction metals, fireclay, 
firebrick, asbestos packing, 
rement. ehcmicjils 

Earthenware 

Paper, Industrial chemicals, Iron 
I constructional materials 
! Drugs, Inks, leather 
i Clieralcals. pharmaceutical pro- 
} ducts 

! Chemicals, cement, tinplate 


211 

212 

213 

216 

223 


226 

192 

194 

195 


228 

232 

230 

238 

240 

•241 

242 

202 


203 

204 

205 
247 

240 , 251 
260 
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Markets Sought. 

A firm in Trinidad able to •export cocoa, copra, 
starch, and vanilla wishes to get into touch with 
IJ.K. importorsu [189.] * 

A firm in Smyrna wishes to hear from U.K. im- 
porters of gum tra^acaiith and opium. [-J9.] 

TARIFF. CUSTOMS. EXCISE. 

Austria. — Export licences are now required for 
chinaware, sodium .sulpliate and bisulphato and 
terrar (enamel substitute). i 

Beluium. — Export licences ar\' again required 
for vegetable and mineral black. I 

Crimea. — An export tax has been levied on, inter 
alia, linseed and salt. 

Denmark. — Export prohibitions have been re- 
moved from colours, hides, skins, linseed oil varni.sh, 
manures, shellac, turpentine, and blue and green 
vitriol. 

The consent of the Ministry of Justice is not now 
necessary for the export of linseed oil. 

France. — The reduced rates of import duty on 
newsprint paper and cellulose pulp continue in 
force until December dl. 

Germany. — The charge.s in respect of export 
licences have beim amended. Among tho articles 
afFoctf'd are beer, chemicals, colours, perfumery, 
leather, paper, glass and pottery. 

Ferruginous mass for the purification of gas is 
now subject to export licence. 

Italy. — Export licences are not requiretl until 
further notice for certain spii'es, cocoa butter, 
carnauba wax, gums, resin.s, pyrites, turpentine, 
harmless dyes, soap colours, sulpluir black, gyiisum, 
potassium chloride, tanning extracts, certain hides 
and skins, certain waste metals, medicines (with 
some exccplious), tiles, and cenu'nt bricks. 

Japan. — The modifications of the tariff came into 
• force on Augu.st 1. Among tho ..rticlos atfected are 
alcoholic beverages, alcohol, alcoholic medicinal pre- 
parations, l)('(‘f tallow, salicylic aiud and derivatives 
thereof, antifebriii, eual tar derivatives (with some 
exceptions), artificial indigo, coal tar dyes, minerats 
and manul.iel uri's tfier(‘ol, and certain nietal.s. 

Japan (('orf‘n).~~A summary of the proposed 
tariff changes is given in the is.sin' for August 19, 

Luiembury . — The export taxes on ca.st iron and 
SGmi-ma.nufactured iron and steel have Ik'oii r(*diieed 
as from August 1. 

Export prohibitions inrlude mineral hydro- 
carbides, chemical and pharmaceutical products, 
colouring materials, ores, metals, wood pulp, paper, | 
celluloid, hides, skins, leather, and fertilisers. I 

Mexico . — The rates of customs duty have been ; 
amended as from duly 1. Articles afFected in(;lude ; 
iron piping, sulphur, sulphuric mad, sulphurous • 
acid, carbonic acid, hydrochloric acid, nitric acid, ' 
rubber tyres, bones, boots, sugar and iiiolas.ses, ; 

Newfoundland.--- Aamiifi, the articles afFected liy ' 
the amendments to tho Import and Export Duties ] 
aro raw hnither, keiatseiic, oil e.akc and other cattle ' 
food, bark, extract of hark, cuteh, potassium di- ; 
chromate, logwood, nianu.a's, sulpliuric arid, print- ; 
iiig paper, printers’ ink, sand, (hina and fireclay. ! 

Norway. — Export lieenees are no longer required 
for alcoholic lieverages, fish guano, and unsweetened 
condensed milk. 

Serh-Cronf -Slovene State . — The <*xport js still 
prohibited of, inter alia, edible tats and oils, sugar, 
Iiid<'8. soda, sorla products, iron, and rniner.'il oil. | 
Printing paper may be imported duty ! 
free as from August 9. 

Switzerland. — A Oorieral Export Lieeneo now 
oover.s (’elluloid waste, glass j.ars, and pbarmneeii- 
tie.al products not sp(>eially nnuitioned in the larift. 

Chemical pulp is no longer covered by General 
Export Licence. , 

United States. — General Export Licence “ P.B.F. 
37 ” now covers all goods from all countries except 
synthetic organic chemicals and drugs, dyestuffs, 
coal-tar products and intermediates. 


TRADE NOTES. 


BRITISH. 

Mauritius in 1918.— Tho total imports in 1918 were 
valued at Rs.42, 921 ,2,50 (Rh. 42,094,708 in 1917), tho 
share of tho United Kingdom and British Posses- 
sions l)cing respectively 16’3 and /O 2 per cent. (26 
and .52-4 per cent, in 1917). The value of the 
exports in 1918 was Rs. So, 052, 480 (Rs. 58,319,728 in 
1917), of which tho United Kingdom took SS’l and 
British Po.s.sos.sions 57 1 per cent. Iho area under 
sugar showed a slight increase, but thero is not 
much ficopo for extension as practically all the land 
suitable lor the purpose is already under this crop. 
In 1918, tho sugar crop did not exceed 225,970 t., 
of which 183,222 metric tons, worth Rs.53,882,000, 
was exported, a.s against 190,821 m.t., worth 
118.54,539,232. in 1917. The description of sugar 
manufaclurtHi is 9,5*5 per cent, of white and 4*5 per 
cent, of low-grade sugar. Although tho number of 
sugar factories has decreased from 104 to 55 betw^n 
1892 and 1918, tho total capacity is greater, owing 
to the tendency to centralise tho industry.^ The 
output of aloe fibre was much restricted owing to 
lack of tofinage; tho export was 391 m.t., valued 
i at Rs. 140, 135. Some small areas were planted with 
: sisal, but the cultivation of this plant shows no 
' groat progress. Other exports were : — Coconut oil. 

I 966 t. (Rs.72,672); molasst's, 8 t. (Rs.l25); and 
I copra, 15 t. (Rs.dCX)). The figures for molasses and 
copra showed very largo decreases. During the 
I yejjr tobacco production showed an increase, but 
i little or no extension of tea growing has taken 
I plac'o, in spite of preferential treatment for the 
! local product. An experimental plant.ation of limes 
: has been m.ade and the results obtained indicate 
tlmt this might become a profitable industry in 
Mauritiu8.—(6'oi. liep.-Ann., No. 1036, June, 
1920.) • 

! FOREIGN. 

1 Foreign Company News. — France. —During 1919, 

! Tho “ (’ompagnio Nationalo do Matieres Colorantes 
' ('I. do Produits Chimiqut^ ” took over tlio “ Soedete 
' (Ics Idoduits ChimiqiU'.s et (kdorantes Fran^ais ” 
i and, in oonse<iueneo, has raised its capital to 71 
j million fr. Tli(% company has completed tho erec- 
tion of a large indigo works at Villiors St. Paul 
and has obtained tho use of a works at Oissel, near 
RoiU'ii. Tho output of the company’s products has 
incroasiMl rapidly, and by April, 1920, it had 
trebled. The not proHt for 1919 was 3,912,499 fr,. 
and the dividend payable 5 [)or cent., or 25 fr. per 
share; 166,874 fr. was carri«^l forward. 

'riio capital of tlie “ Swioto anonyrne dcs 
Matieres Colorantes ot Produits Chimiques do 
Saint i)enis ” is to he raised from 7 to 24 million fr., 
hy tlu' creation of 6S,()(K) new sliares of 250 fr. each. 

The “ S(K-iele I’Air Liiiuido ” has declared a divi- 
ilond of 12 fr. per share; 2,768,594 fr. was allo- 
<-ali*d fur amortisal-ion and reserves. M. Georges 
Claude, the retiring director, was re-Ldected. The 
flotation wa.s authorised of a loan amounting to 
10 million fr. 

A number of eonipanies manufacturing artificial 
silk have issued tlieir reports; the net profits and 
dividends for 1919 were as follows: — “La Soio 
Artilieielle 1,860,681 fr. (1,151,954); 56*169 fr. 
per .‘•hare (36 0^ fr.) ; “ Soie Artificielli; d’lzieux ; 
1.3W,7,52 fr., 32 fr. per share; “ Societo Arde- 
cbois(' <le la iSoie Vi.scose ” : 1,993,960 fr., 36*95 fr. 

I per share. 

The “ Etablis.semenls Cbiris ” is maintaining its 
dividend at 6 per cent. ; tho net profit is 2,911,440 
fr.^ (2,854,419 fr. in 1918). 

The “ Soeiote Produits Chimiques Coignet*’ hae 
made a net profit of 1,797,195 fr. (2,160,935 fr.); a 
dividend of 85 fr. is payable. — (It. Prod. Chim., 
July 31, 1920.) 



Vol. XXXtX, No. 16.J 


REVIEW. 


297 b 


Germany . — It appears from the annual report of 
the Deutsche Salpeterwerke A.-G. in Hamburg that 
during the year 1918 no saltpetre was produced in 
Chile and that no sale of reserves took place. The 
total loss of the company for the year was 
1,279,335 ink. The time during which the works 
lay idle was utilised for working out improved 
methods of manufacture, and some valuable results 
wore obtained. 

Chemical Trade of Switzerland in 1919.— Some of the 
principal chemical products imported into and 
exported from Switzerland during 1919 were as 
follows : — 


Alkaloids 


Imports, 
metric tons. 
21-2 . 

Exports, 
metric tons 
23-3 


lois 

5-5 

4-6 

Aluminium sulphate, hydroxide, 
aluminatc, etc. . . 

sodium 

14628-5 . 

Ammonia liq. 


692-6 , 

40-8 

Aniline and salta . . 


796-3 . 

68.3 


1918 

18.35-5 . 

49-2 

Benzine 


13654-9 . 



19i8 

6703-7 . 



Benzyl chloride, nitrobenzene, 
thol. etc. . . 

naph- 

769-9 . 

08-7 

Borax 


274-1 . 


Calcium carbide 


4-0 . 

36891-6 


loia 

0-1 . 

75837-4 

Caustic potash and soda . . 


2895-2 . 

2-4 


19i8 

3454-8 • . 


Chlorates, perchlorates, pcrsulphates 

27-7 . 

661*5 


1918 

0-2 . 

1452 5 

Chloride of lime 


600-1 . 

328-4 


Ohlorlne, liquid 
CWoraiilphonlc acid, oleum 


Citric, acetic 
acetone, etc. 


lactic, tartaric 


1918 

acids. 


1350 

105.H9 

13401 


Coal-tar derivatives and Intermediates . . 

2399-9 . 

26-8 


1918 

3428-0 . 

lfO-9 

Copper sulphate 


1062-2 . 

1-6 


loia 

3185-3 . 

2-7 

Formaldchvde, aldehydes, denatured 


72-8 


1918 

163-0 . 

0-1 

Glue and size 


148-9 . 

179-3 


1918 

20 5 . 

97-2 

Hydrochloric acid 


1149-0 . 

91 4 

Magne.sinm chloride 


1980-7 . 

22-3 

Nitric acid 


• 279 0 . 

379-7 


1918 

4-8 . 


Oils, ethereal 


13-4 . 

3-3 

Oil of turpentine . . 


1544 5 . 

1-0 

Oil of cloves, lavender, camphor, etc. 

244-6 . 

11-5 

Phthalic acid, resorcinol . . 


48-7 . 

1-7 

Pitch 

1918 

117-0 . 



22210-4 . 

U-4 

Potassium ferrocyanide. 

1918 

ferrlcyanide. 

570-3-'. . 

105-4 

thioovanato, cyanide, etc. 


,441-H 

67-5 

Saccharin 


5-0 . 

76-5 


loiil 


47-4 

Salicylic a(. !') 


76-3 ! 

3-3 


1918 

22-5 . 

0-3 

Soila, crystals 


1-5 . 

12-7 

Soda, calcined 


101-7 . 

853-4 


lois 

839-9 . 

668-8 

.Sodium salts 


3123-8 . 

2550-5 

Spirits, denatured 


2975-9 . 

0-8 

Sulphatc-.s ol' iron and zinc 


40-6 . 

4 4 


1918 

5n-2 . 

0-1 

Sulphur, all kinds 


408-1 , 



1918 

5060-5 . 



Sulphuric, sulphurous acids 


2276-8 . 

84-1 


1918 

1675-0 . 

0-4 

Tar 


1360-2 . 

116-4 

Tartar, crude 


2-8 . 

47-6 

Water glass 


1647-4 . 

38-1 

Dye and colour wares 

luia 

1163-6 . 

— 

Alizarin, artificial 


89-0 . . 

_ 


1918 16-9 

Aniline dyes. etc. (unspoclfled) . . 221-9 

1918 391-4 

Clieraical colours, prepared . . , . 83-1 

Cinnabar, ultramarine. Sch^velnfurt 
green, bronze colours, Paris blue . . 118-8 

1918 411-0 

Indigo and indigo solution , . . . 18-7 

1918 10-3 

Llthopone, etc., unprepared . . . . 299-1 

Logwood extract, etc 604-3 

Mineral colours (crude and manufac- 
tured) 3815-5 

Pigment or lake dyes 64-7 

White lead, prepared 0-9 

Zinc white, unprepared . . . . 892-9 

Technical fata and oils : — 

Animal oils 444.5 

Castor oil, crude 162-6 


0457-9 

4932-4 

31-5 

15-0 

0-.5 

1047-0 

930-5 

0-4 

123-2 

81-5 

20-5 

420-1 

0-6 

6-8 

0-2 


Techniott Fats and Oifs.-Hcontlnued.) 
Coconut end palm oils, crude 

r, A t, • lyi 

Linseed oil 

• 101 

Llnuld fats and oils, uaspeclfled 
Lubricants 


Machine oils, unprepared . . , 

Olivo, almond oils, olein • 

J’arulliu and ceresla , . . . i i 

Jlesiii oils. . 

8teiiriii, degras . . . , [ ’ 

Varubh. lac. dryers 

Vaseline . . 

Fertilisers : — 

Artillciul manures, etc. 

Jtnsic slag 

J’.oncs, bone meal, crude phoHi)liato . . 
Manure salts (potash) . . 

I’otassium chloride 

baltpotro, crude, ammonium salts 



2955-6 

1077- 6 
2440-9 
1208-0 
2140-1 

214-9 
00-5 
8421-9 
1302-9 
980 S 
51-8 
101 0 
210-9 
11-3 
108-1 

3900-1 

40443-5 

J4S58-8 

29330-3 

4775-7 

1078- 2 


820-1 

819-3 

10- 5 
24-6 

2-8 

19- 9 

7- 2 
0-1 
2-0 

11 - 0 
102-7 

8- 3 

0- 3 

7555-7 

20- 4 

0-2 

1 - 6 


-~(Chem. Ind., June 9 and 16, 1920.) 


Resources of the Cali District, Columbia.— Cali is the 
trado centre for the department of El Valle, which 
extends from the Central Cordillera on the east to 
the Pacific on the west. In spite of its natural re- 
Boiirees, tiie development of this district has been 
retarded, chiefly owing to the climate, which is 
almost tropical, and to the lack and inferior quality 
of labour. 1 he chief industries are cattle raising 
and sugar planting. Sugar is the most important 
agricultural product and occupies an area of 19,760 
acres, with a total annual output of some 5166 tons 
of refined sugar, 1011 tons of unrefined sugar, and 
3828 tons of molas.ses. It is estimated that, with 
the use of scientific methods, and if sufficient capital 
and labour could be obtained, the export of refined 
sugar could he incroastnl by 20,000 tons. Although 
both climate and soil are suitable, all attempts to 
grow cotton have failed. Coal is found in the area 
between Guachinto to Punta Yumbo, a distance oi 
about 51 miles, and an annual output of about 
36,000 tons is obtained. The proximity of this re- 
serve to the Panama Canal makes it probable that 
fho industry will become very important; the coal is 
bituminous, somewhat friable, but cokes well. The 
development of this industry is held back by the 
united carrying capacity of the Pacific Ra'ilway 
between Cali and Duenaventura. No other 
minerals except coal, are produwd in the depart- 
ment of jEl Valle, but its port, Buonaventura, is the 
eliief shipping centre for the rich platinum and 
gold-mining district in the Choeo Territory. Dur- 
*"•^1 exports of platinum were 247 

1 *'<^'‘^P^ctively, and of gold dust 396 and 

326 kg. re.spcctively. There arc practically no 
manufactures in the department of El Valle . — (U S 
Com. Rep., Apr. 22, 1920.) ' 


REVIEWS. 


IMPFIUAT. Institutk Mono(3 11 aph s . Ttn Orf.s. RlJ 

Manoankne Ores. 
Jin A. II. Curtis. 2*p. US. TuNiisTEN Ores. 
Jin R. Jl. Rastai.i, (jud \V. K. Wit.uotKsoN. 
Jp.^]. {London: John Murray. 1920.) Price, 
per volume, 3.s-. 6(/. net. 

TliCso three monographs on mineral resources with 
special reference to the British Empire have been 
prepared under the direction of the Mineral Re- 
sources Committee of the Imperial Institute with 
the object of giving a general account of the occur- 
renci-s and eomrnercinl utilisation of the more im- 
portant minerals. Each monograph comprises three ^ 
chapters, dealing respectively with (1) the particu- 
lar ores, their occurrence, character and uses, (2) 
sources of supply within the Empire, and (3) foreign 
sources of supply, and concluding with an adequate 
list of references to the literature on the subject. 
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TJnSer each country are given tables shewing 
imports, exports and productiop, and short descrip- 
tions of the geolo^ and of the mineral occurrences. 
The statistical information relative to market 
prices, output and consumption, notoriously diffi- 
cult to obtain in many cases, is well presented by 
means of tables and diagrams and is, on the whole, 
probably as accurate as was possible in the existing 
circumstances although, especially in the case of 
“Tin Ores,” several unexplained discrepancies are ' 
noticeable when the tables of exports and imports i 
are compared. \ | 

An effort has begn made to inlliide particulars | 
concerning new deposits or potential sources of | 
supply but, whilst much interesting information j 
has boon collected from official and unofficial sources i 
and put into a convtuiient form lor reference, it j 
varies in reliability, and little regard appears to ; 
have been paid to the relative importance of such ; 
occurrences. Mr. Curtis appears to have been the | 
most successful in overcoming these difficulties, and j 
his monograph throughout shows eare in its com- j 
pilation. | 

The effect of the war upon the ore-minerals in | 
question is clearly brought out in all three cases. ; 
The United States, the largest consumer of tin I 
but not a producer before the war, now takes the 
place of Germany as a purchaser of Bolivian ores. 
Practically all the tungsten ore produced within the 
British Empire was taken by Germany before the 
war; now there is more than adequate plant 
capacity in England for this country’s needs. 
Brazilian manganese ores could not compete seri- 
ously with those of Russia and India before the 
war but, owing to the cutting off of the Russian 
supplies and the Indian production being required 
by Great Britain, the United States increased its 
importation from Brazil, who..e output of ore rose 
from 70,000 tons in 1913 to 49'^, 000 tons in 1916. 
Much has been written in the press concerning the 
war period increase of tungsten ores. The increase j 
in the world’s production was approximately from 
8000 tons in 1913 to 22,000 in 1917, a special feature j 
being the production of China, which is stated to j 
have risen from a negligible (piantity before the j 
war to 1200 tons in 1917 and to over 4000 tons in : 
1918. As a matter of fact, China prodiieed approxi- i 
matol.v 8000 tons in 1918; equal in amount to the , 
world’s production in 1913. j 

William G. AVaonku. | 


Animal and Vkoktaiile Oils, Fats, and Waxes. Bif 
Geoffkey Martin. Manuals of Chemical Tech- 
noloijy IX. Pp. 218. {London: Crosby l ock- 
wood and Son. 1920.1 Price 12s. 6(/. net. 

Several attempts have been made during recent 
years to cover in a short treatise either the whole or 
a considerable part of tho wide field outlined by 
the above title. The present attempt to deal with 
the whole field of the nature, manufacture, analysis, 
and uses of oils in the brief space of some two hun- 
dred pages (including a good deal of space given up ' 
to diagrams and illustration.s) is obviously a bold ' 
one, and the result can nut be said to be particu- ! 
larly 8ucce8.sful. 

In spite of the concentration of a largo amount 
of information into a small space by the copious use 
of small typo, and by cutting down de.scriptions of 
methods or proces.ses so far as to render them fre- 
quently of little use, valuable space is often wasted 
by needless repetition. Chapter XI., for example, 
dealing with analytical mothers, is to a largo extent 
covered by Appendix II., consisting of a reprint of 
the Report of the Committee of Analysts on 
Standard Methods of Analysis of Seeds, etc., to tho 
Ministry of Food. * 

The attempt to deal in five pages with the manu- 
facture and analysis of butter is obviously futile, 
especially as nearly two pages are devoted to tables 


of tests for added colouring matter; whilst the 
! chapter on margarine occupying six pages, and in- 
cluding three pages of statistical information, is 
also poor, although in this case there is more excuse, 
as the literature of the subject is scanty and manu- 
facturers are somewhat reticent as to details of 
certain processes. 

Chapter X., entitle<l “ Varieties of Fats, Fatty 
Oils, and Waxes,’’ is, unfortunately, one of the 
weakest in tho book. A notable omission is to ^ 
traced under castor oil, no reference being made in 
the description of this oil to its characteristic acetyl 
value, and, although figures for acetyl values of 
various oils are given in the tables of analytical 
constants, no reference is made to this constant in 
the chapter on methods of analysis. 

There is throughout an unfortunate lack of 
sy.stern; botanical names of plants furnishing oil- 
.seoda are sonietimes given (in several cases inac- 
curately), and in many other places are omitted, 
whilst no serious attempt is made to indicate tho 
relative commercial importance of different oils. 
Tho information is at times not so “ up-to-date ’’ as 
it might be — e.g., no mention is made of the most 
important modern source of whale oil, viz., the 
South Atlantic fisheries, though loss important 
sources are 4 *eforred to (p. 32). 

One must confess relief at finding that tho 
author realises that edible oils may be manufac- 
tured by the solvent extraction process, though 
even now he appears hardly to realise, or else is re- 
luctant to admit, that enormous quantities of edible 
oils have been manufactured in this way for some 
year.s past. 

In spite of its many faults this book possesses re- 
deeming features, such as the numerous diagrams 
and illustrations of modern plant and machinery 
(largely from machinery manufacturers’ cata- 
logues), the inclusion of brief descriptions of tho 
manufacture of fish oil and meal, and of the re- 
covery of oil from engineering-shop waste, whilst 
the important subfocts of the hydrogenation of oils 
and extraction of oils by solvents appear to be dealt 
with as well as it could be in the small space 
available. 

After a careful perusal of this hook one is 
tempted to ask, to what class of reader is it likely 
to appeal most. It seems to ho written in too con- 
densed a form to prove of much value as a work of 
reference to th^- technologist, manufacturer, or 
chemist; it should, however, enable anyone with 
little previous knowledge of nils to obtain rapidly, 
and with a minimum of labour, a general idea of 
the subject, and serve to indicate where more de- 
tailed information i.s to be found. 

Russell G. Felly, 


PUBLICATIONS RECEIVED. 

Publications op tup, United States Bureau op 
Mines. Department op the Interior. (lVa8?i- 
ington: Government Printing Office. 1920): — 
Eppects of Gasolene Removal on the Heating 
Value op Natural Gas. By 1). B. Dow. 

Waste and Correct Use of Natural Gas in the 
Home. By S. S. AVyer. 

Approximate (Quantitative Mioroscopt op 
Pulverised Gres. By W. H. Coghill and 
J. P. Bonardi. 

The Mineral Industry of the British Empire 
and Foreign Countries. War Period. Im- 
perial Mineral liesources Bureau, London: 
II.M. Stationery Office, 1920: — 

Magnesite. Price la. 3d. 

Felspar. Price 6d, 

Fuller’s Earth. Price 6d. 

Chrome Orb and Ghbomium. Price li. 


BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE. 
CARDIFF, 1920, 


The 88th Annual Meeting of the British Associa- 
tion was held from August 24 to 28 last in Cardiff 
under the presidency of Prof. W. A. Ilerdman. , 
Despite the increa.sed railway fares and a local j 
strike of municipal employees, the number of | 
members reached tho satisfactory total of iy87j tho ! 
general and sectional meetings, social functions, ' 
and excursions all being, in the main, well attended, j 
It would bo diflicult to conceive of a better environ- | 
ment than that afforded by Cathays Park, where 
the accommodation provided in the City Hall, the 
University College, and the Technical College was 
all that could be desired. At the Inaugural 
General Meeting, Prof. Herdman delivered the 
presidential addre.ss on the subject of oecanographj", 
in tho cour.se of which he advocated tho initiation 
of a New (Challenger Expedition. This proposal was 
supported by resolutions passed by various sectional 
coniiiiittees, including that of Section B (Chem- 
istry), and adopted by the General Committee; as 
tho lU'search Department of tho Admiralty regards 
it with favour, it is f)robable that preparations for 
its execution will bo taken in liand in duo course. 
Prof. Herdman also pleaded for tho establishment 
and maintenance by tho Local Authority of a 
Marine Biological Station at Cardiff, a sug^.stion 
which was well received by the Ut. Hon. the Lord 
Mayor and the local press. The Kvening Dis- 1 
courses were delivered by Sir II, T. Glazebrook on i 
“ Some lleciuiromcnts of Modern Aircraft,” and by i 
Si^r A. D. Hall on ” A Grain of Wheat from tho j 
F*old to the Table.” At a special conference on 1 
” Science Applied to Public S(jrvico8,” Prof, Herd- ! 
man presiding, Mr. F. E. Smith, director of j 
research to the Admiralty, described tho orgaiiisa- I 
tion, actual and prospective, of this new depart- j 
nicnt. An important feature of the .scheme is tho j 
provision for co-operation with other research ! 
institutions and with independent workers, who 
are to be remunerated for their 8ervico.s. Pending : 
tho completion of a new laboratory at Teddington, ! 
estimated to cost between £25,000 and £30,000, ! 
work t- being carried on at tho National Physical 
Laboratory with a staff of 28. Mr. Smith was I 
followed hy other speakers from Government j 
Departments, each of whom described, and inferen- | 
tially onlogised, the work of his department, but 
Prof. Stanley Gardiner, of the Ministry of 
Agriculture and F'isherics, struck a critical note i 
in pleading for tho raising of scientific men in 
State employ to the rank of ordinary civil servants, ' 
a status which they do not at present enjoy. The I 
subject of the status of scientific men, and their | 
emoluments, was also prominent at a meeting of ’ 
the National Lnion of Scientific Workers. Prof. 
F. S(Kldy presided, and Major A. G. Church, the i 
secretary, in discussing the aims and organisation 
of tho Union, laid stress on the point that although : 
circumstances had rendered it-advisable to register i 
as a trade union, there w as no intention of adopting 
any trade-union method, e.g., the strike, which was I 
subversive of industrial peace and progress. 

A resolution was passed by Section I (Physiology) j 
urging tho formation of a new section of Psych- 
ology (at present a sub-section), and this 'was | 
endorsed by the General Committee, and remitted 
to the Council for consideration. The criticism 
emanating from an influential quarter that the 
number of sections should be reduced rather than' 
increased has met with little support. It is felt 
that although the discussion of general questions 


and the popularisation of science are undoubtedly 
among the chief objects of tho Association, it 
would bo unwise to «mako any move which would 
tend to discourage tho attendance of specialists 
and tho presentation of contributious by them. 
On tho other hand, it* is generally rwog- 
iiised that it woulfl bo wi.so to hold more joint 
meetings of cognate sections, for such always prove 
attractive and useful, the joint meeting of Sections 
A and B to discuss Isotopic Elomeuts during this 
meeting case in point. It has also been 

suggested, wim con.siderable Jorce, that the ipopu- 
larising function of tho Association would be 
facilitated by securing extended and better 
publication of suitable matter in tho non-technical 
Press. On the whole, the daily press has served 
tho Association well^ but better results would 
undoubtedly accrue it the “copy” were supplied 
by authors, and then suitably fashioned by a 
journalist w’ith sonic knowledge of science. 

The addresses of the sectional presidents, which 
have been published in a separate volume*, were, 
with the exception of that by Mr. C. T. Heycock to 
Section B, (c/. .1., 1920, 285 r) of but little direct 
interest to the chemist, but, nevertheless, tho 
ubiquity of chemistry, to borrow Lord Moulton’s 
expression, was manifest in many of them. 

In his address to the Mathematical and Physical 
, Science Section, Prof. A. S. Eddington dealt with 
I tho internal constitution of the stars, and cumo to 
j the conclusion that the sourco of a star’s heat can- 
not be accounted for by tho energy of gravitational 
attraction, rather has it to be ascribed to sub- 
atomic energy set fri'e within the star. Tho work 
of A.ston and Kuthorford supports the view that the 
stars are tho crucibles in which the lighter atoms 
which abound in the nebuho arc compounded into 
more complex elements. The end of this addrdlis 
was devoted to an interesting di.squisition on the 
roles of hypothesis and speculation in tho develop- 
monb of a science. In tlie Kngint^ering Section, 
Prof. 0. F. Jenkin urged an extensive revision of 
tho theory of the strength of materials in order 
that anisotropic substances, like timber, might bo 
included, and for more research into the physical 
properties of materials used by ongiiieors. An 
interesting address was given by Mr. J. Barcroft 
to tho Physiological Section on anoxaimia, or lack 
of oxygen in the blood. Ca.ses of anoxsuinia may 
be classified as follows;— (1) Anoxic, too little 
oxygen pressure and too much reduced htemoglohin 
in arterial blood, as in pneumonia; (2) Anmmic, 
too little haunoglobin, but normal oxygen pressure, 
as in amKiiiia and carbon-monoxide poisoning; and 
(3) Stagnant, normal oxygen i)ressure, but blood- 
llow too slow, as in shock and back pressure. Prof. 
F. W. Keeblo addresserl tho Agricultural Section 
on tho subject of intensive cultivation, and in 
regard to tho important question of the relation of 
the expert to the administrator in Government 
Departments stated his conviction that no admin- 
istrator, save the rare genius, can direct the expert, 
hut the latter, if ho has a trained scientific mind 
and fair administrative ability, can direct any but a 
genius for administration. Work in a Government 
office dealing with purely administrative matters 
can Ik) left to the trainral admini.strator, but if it 
bo or a creative kind it must be directed by a mind 
trained in the methods of scientific research. 

The proceedings of the Chemical Section, which 
were presided over by Mr. C. T. He.ycock and 
“managed” by Prof. C. H. Desch (who acted as 
recorder in the absence, through an accident, of Dr. 
A. Holt), covered a numlxired of topical subjects 
and were, on the whole, well attended. Captain 
Desborough’s paper on “ Industrial Alcohol,” 
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which is given elsewhere in this i.ssu€, dealt wth 
the practicability of producing alcohol direct from 
agricultural products, and led to tne conclusion that 
the question of the nuinufacti*ro from home-grown 

?iroductH is still mb judice. In the discussion 
*rof. C. H. Desch stated that exiH-rimeiits at 
tho works of the Siiinningrove Iron Co. had 
shown that about 70 pi^r ccftt. of tho ethylene 
formed in the manuiacture of coke was re- 
coverable, and that 70 per cent, ol this recovered j 
gas was convertible into alcohol. The results had { 
HO far been obtained with an experiilental in.stalla- i 
tion, but a large-scalj' plant had julc begun work- ' 
ing, and it remained to be seen if the process was : 
an economic one. If the ethybuio were recov«‘red | 
from all the coal carbonised in this country, some j 
23 million gallon.s of alcohol could be obtained j 
yearly on the basis of tho ahova figures of yield. A ' 
resolution W'as passed by the iSectional Committee ! 
endorsing tho value of, and claiming support lor, 
such experiments as were being undertaken by 
Capt. Desborough, and this was approved by the 
General (Vnnniittee and remitted to the Council. 

To a symposium on “ Lubrication ” were con- 
tributed papers by Messrs. H. M. Wells and .1. K. 
Southeonilm, A. E. Dunstan and F. 11. 1 hole, and 
H. T. Tizard. The first of these dealt with the 
authors’ work on the effect ol introducing small 
amounts of free acid into mineral oil, whereby the 
usual fatty oil used for blending purposes becomes 
unnecessary and wasteful. Messrs. Dunstan and 
Thole discussed tlie chemical nature ol heavy 
mineral oil, bringing out the point that ilie 
“ unsalurated ” eom[)onents of lubricating oil were 
removable by means of sulphuri(* acid; they 
possesswl iodine values which steadily increased 
with the coneentralion of Wij’s reagent, and witli 
time, hut were uiialfected by hydrogen in coujunc- 
til)!! with nickel catalyst. 'liioy suggested the 
possibility of tho presemee of close<l saturated rings | 
w-hich were opened up uud('r tho inlluenec of acid | 
and iodine chloride, Mr. Tizard diseu.sst>d the j 
nature of lubrication from tin- point ol view of j 
adsorption phenomena, and criticised Southcomhe’.s I 
falling-drop metlio<l of measuring interfa(‘ial 
surfa(« energy, pointing out tliat when mercury 
fell through castor oil tho droplets did not coalesce, 
whereas tli rough glycerol of the same viscosity and 
drop number eoaleseeme W'a.s observed. 

Papers on tungsten and zinc were pr(‘sented by 
Mr. J. L. F. Vogel, Prof. Deseh, and Air. S. Fi('ki. 
Mr. Vogel’t paper on the tungsten indu.stry fol- 
lowed closely on tho lines of his article in this 
Journal (1920, 130 ii), and that by Dr. Desch dealt 
mainly with the inanufaeture of the ductile' metal. 
This is made by jiressing the powder into rods ajid | 
sintering these together by heat produced by an 
electric current, heating in hydrogen, swaging at 
a very high temperature, ami draw ing, fir.st hot ami ^ 
then cold. So prepared, a wire of 0.0014 in. 
dianieUM* has a tensile strength of nearly 270 tons | 
per sq. in. The possibility of drawing cold depends | 
upon tho grain size of the original sintered ingot, i 
and this is kept nmh'r control by microscopical : 
examination. In ord^jr to prevent undue growth of I 
grain, a small amount of thorium oxide is added to 
tho tungsten powder in making the original ingot. ! 
Mr. S, Field contributed a long paper on “ Electro- j 
lytic Zinc,” in which he advocated the develop- ' 
ment of tlio industry in this country, enumerated ' 
the advantages of the ehnitrolvtic process, described I 
the various operations involve^l in its practice, and | 
gave the results of original w-ork that had been I 
carried out at Swansea during the past four years. | 
Prof. W. A. Bone presented tho Third Report 1 
of the Committee on Fuel Economy, of w-hich 
an abstract is given on page 308 a of this issue, and j 
copies of the Report of the Committee on Absorp- 
tion Spectra of Organic Compounds, drawn up by 
tho secretary, Prof. E. C. C. Baly, were distributed. 


other papers and eoinmunications contnbut^ 
‘""e Kesearthes on Atiriospherie Po ution and 
its Measurement,” by Dr. J. 8. Owens ; ^search 
Work at High Temperature^ and the Determina- 
tion of Surface Tension and Electrical Conducitvity 
between- 100° and 1630° C.,”by Prof. F AI. Jaeger 
of the University of Groningen; and two short 
papers by Dr. R. \ Stanford on methods of estimat- 
ing (a) carbon in organic compounds by comlnistion, 
and (h) amino acids, using very small quantities in 
each case. The four afternoons were devoted to 
visits to works in the m'ighbourhood. 

Among the papers eonlribiitcMl to other Sc-etion.s. 
which arc of interest to chemists were: Section 
0. : - (Vystal Structure,” by Prof. W. L. Bragg: 
St'ction E. : “The Iron Indu.stry of South Wales,’ 
by Dr. A. E. Trueman; Sec'tion G: — “Testing 
Alaterials at High Temperatures,” by Prof. F. C. 
iica ; “ SiHM ilie Heat and Dissex iation in Internal 
(’ombusiion Engines,” by H. T. Tizard; “Tim 
Pneumatic Conveying of Materials,” by Prof. AV . 
Cramp; St-ction I.:— “The Energy of tho Human 
Machine as Measurcnl by the Output of Carbon 
Dioxide,” bv Prof. A. D. Waller; “ On tho Estima- 
tion of Sugar in Blood,” by Aliss 11. AValker, Prof. 
A. R. Ling and Air. E. A. Cooper; Sections K and 
Al: “Soil Midity,” by Air. E. A. Fisher. 

The next me(‘ting of the A.ssoeiaiion wull he held 
at Edinburgh from vSeptember 7-14, 1921, when Sir 
Fdward Thorpe will assume tho presidency. The 
1922 meeting will be held in Hull, that in 1923 
probably in another northern eity, and for 1924 
Hu'ee are nrosoeets of a mooting in Canada. 


THE DYE-WORKS CHEMIST, 


B. LEECH. 

In th(‘ dyeing inciustry the gradual replacement 
of natural by .synthetic dyistuifs has led to the dis- 
appearance of the old-time craftsman. Tho 
materials which the old dyer used w(‘r(' of such un- 
certain and variable composition, and tlie chemical 
aspi-ct of the processes he ('iiiployi'd was so in- 
complek'ly unrbMstood, tliat experience and the 
accumulation of detaiic'd empirical knowledge wc're 
of gre-nter practidil value than a know4edg<‘ of 
chemistry. As in many other industries, tho 
iiecossary technical knowledges was carefully 
guarded, and the possession of “ trade secrets ” 
was tlm basis of eomniereial success. With tho 
introduction of .synthetic dyestuffs tho dyer was 
offered materials which his previous experience had 
not taught him how- to use, and he was (h'pendent 
for the neces.sary information on tfu^ niakc'rs of th(‘ 
new dyestuffs, lii this way it e.anie about that all 
problems of the special application of tlie new' dyes 
W'as referred to the colour makers for solution, and 
ultimately the dyer appealed to the colour maker 
ill all ea.ses where a difficulty arose which appeared 
to him to pn'si'iit a eheniieal problem. Thi.s state 
of ali'airs is well illustrated by tho n ply recently 
given by a niimlK'r of dyers to an iiuiuiry by a' 
Icx'^al education committee as to tlu' desirability of 
starting ebiLHsevs in ihcmistry and dyeing in the 
local techni('al .scliool. The reply w'as to the effect 
that tlie diri'ctions givmi by the colour mnker.s for 
tho use of their dyes w-cro so complete and simple 
that no knowledge of chemistry was required by a 
dyer ! This surely is a policy of dc.spair as regards 
the future of dyeing as an independent industry. 
If the art of dyeing has become so simple that any- 
one can carry it on without special training, com- 
petition must inevitably reduce the dyer to the 
•position of the un.skilled labourer. It would be 
almost ecjjually ridiculou.s to pretend that the issue 
of drugs in tablet form, with pamphlets describing 
their therapeutic value and giving directions for 
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their administration, would make special training 
unnece.ssary for the medical profession. Surely a 
saner view would be to regard the new' synthetic 
dyestuffs as presenting wider opportunities for the 
dyer’s ingenuity and invention. The dyeing and 
printing industries as a w'liolo present a vastly 
more eoinplic.at('d picture from the technical point 
of view' than that offered by those industries in the 
d.ny-i before the universal use of synthetic dyes. 
The actual chemical materials now in use are much 
gr('ater in number and variety; at tin* same time 
they are of greater chemical purity and less obscure 
and uncertain in tlnnr properties. The conse- 
quence is that the problems now pre.sented to the 
dyer, though of greater variety and complexity than | 
in the past, require for their solution a wide • 
knowledge of chemistry and kindred (sciences rather I 
than the special and intimate! experience of his | 
materials which the old craftsman possessed. Dye- ; 
ing has, in short, he(;omo an applied seienee. Like j 
other ijidustries, the dyeing industry is in a Rtato ; 
of transition, and very different stages of progr<‘ss 
are represented by difi'er(mt works. Thus w'o find a I 
largo number of small dy(‘-lious(*s in which a very | 
limited iiumher of proees-sos is used and the equip- ■ 
meiit is of the simplest; very extensive works which : 
are specially equipped for mass proditction by a few ; 
proei'Mses; and finally w'orks with a highly complex J 
organisation for a great varii'ty of processes. I 

Most dye-w'orks of importance now employ a I 
ehmnist, but there is still room for very consider- | 
able progress in tlie dirertion of scientific organisa- | 
lion and control of the processes carried on. On j 
the one liand there is a deficiency in the supply of ! 
adequately trained inmi, and on the other there is 
a failure to apjireciate the value of scientific con- 
trol. The dye-house cluonist is to-day employed 
cliielly for tin* analysis and evaluation of materials 
;i^ a guide to the buying department, hut it is 
desirahh' that her should have a far greater share 
in management and respc^sibility, and that 
remuneration should ho offered which would attract 
iiKMi A\ ho are fit to t.'ike sm li responsibility and havo 
a place on the board of directors, ft is not 
generally realised that a manager w'ho possesses no 
■scientific training cannot employ a trained man 
under him in such a way as to g<‘t th(‘ greatest 
benefit from his services. Such a manager fails to 
'.see the opportunities for the application of .scientific 
metl id which are actiuilly under his eyes, and the I 
prohl ICS which he passes on to the trained man are I 
most Iriqiiently presented in a form which pre- 
cludes any likelihood of the latter drawing up a , 
report of real value, (liven the trained man, th<‘ I 
only way in Avhich to bring him into con tart with \ 
his work is to give Jiirn complete technical control j 
and a free hand. Tt is often far’ easier to solve ,a 
technical prohhun than to explain it to a board of 
untrained directors and teach them to arrange the j 
facts and draw' the inferences in .a scientific manner. ! 
However, the supply of men capable of taking re- i 
Bponsihility is very restricted, and a much broader 
scientific educ.ation is neiwled in the technical ' 
school. When Nature presents a technical problem j 
she has no regard for the examin.itioii syllabus. A I 
problem Avhich at tlie first glance appoarrs to be a 1 
chemical one often invoh'es a knoAvledgo of physics 
or biology for its solution. The first requirement 
for the dye-works’ clicmist is a broad and thorough 
training in scientific method. In addition to 
ichmnistry h(‘ requires at least a sound knowledge of 
physic.-^ and mathematics, and ho must be familiar 
with the technique of the microscope. The best | 
training for such a man is a broad scientific course 
at a university, follow'ed by special training in a 
technical school. At present the university-trained 
man knows too littlo of the technical side, and th(** 
technical college man knows too little of the 
.scientific .side. 

It will now be interesting to pass in review some 


of ^he features in dyew orks’ management in which 
the servit'es of t4ich a trained man, as suggested 
above, W'oAild prove of considerable value. His 
advice will be needefl as to the plan and construc- 
tion of buildings, the material's of the walls, roof, 
floor, and drains, for wist* decision on these points 
involves a knowledge of the*proeesst's for w’hich the 
building is to be* ustd. Vt'ntilation (Avhich is 
generally either very had or immensely expensive), 
steam and poAvi'r equipnn'nt, and the arrangements 
for artificial Jghiing also demand his attention. 

Further, tlifro is the important question of plant. 
The modern tendency is to d^'c* all textile materials 
at as late a stage of manufacture as possible. If 
good.s can be woven “ in tlie grey ” and dyt'd in the 
piece the output of a given number of looms is far 
gn'ater, and there is much h-ss risk of damage than 
if they are w'oven from dyed yarns. But piece- 
dyeing involves a great variety of machinery, and 
almo.st every one of the new fabrics which has 
;il)pc*ared in n'ceiit yi'nrs rcquirc's special machinery 
for dyeing and finishing. The problems involved in 
di'vising means of dyeing c'xpeditiously a new 
fabric, having regard to tho chomo of dyestuffs and 
contents and temperature of tho dye-liquor to which 
one i's restricted, and tho final finish W'hich the 
fabric is required to have, are such as require an 
intimate knowledge of the properties of the dye- 
stulfs under very varied eonditions, as well as of 
the phy.sical properties of the fabric and of tho 
materials which can he used in constructing tho 
spoeial machinery. In this connexion it may be 
remarked that the ituyst conspicuous simresscs havo 
only been attained when the designer of the cloth 
ancl tho dyer have worked in clo.se collaboration. 

This invention of now' fabrics will be a most im- 
portant factor in enabling this country to nniintj^in 
its pre-eminence in the te xtile markets. Conditions 
in other countries, notably the United States and 
.Japan, are very favourable to mass-production of 
the more common and less complex fabrics, and tho 
Briti'sh manufacturer i.s being forced more and more 
to abandon the trade in the commoner and low'er- 
priced materials and to turn his attention to those 
Avhich present greater technical difficulties in pro- 
duction and command a higher price. Tho prob- 
lems before the dyer in this respect include not only 
those of dyeing itself, but involve the question of 
ch(*mical or physical treatment of tho fabrics in 
very special ways, Avhich, combined Avith tho weave 
and design, produce quite novel results. Tho 
Aveigbting of silk, iiu*rccrisation of cotton, and the 
production of artificial fibres are instances to tho 
point. An interesting fabric consisting of a mohair 
Avarp and avooI weft, of fairly recent invention, 
affords another illustration of the kind of possi- 
bilities that are op('n. The mohair warp, as it 
existed in tlie finislK'd fabric;, was too weak to 
stand AA'caving; the warp originally consisted of a 
mixed yarn of mohair and cotton, and tho latter 
Av.'is entirely removed from the piece, after weaving, 
by carbonisation. 

Another valuable part of the work of the dye- 
Avorks’ chemist is the detection of tho cause of 
damages whic h arise during one or another of thcA 
proce.ssc's and the prevention of tho same. Such 
prc?l3lenis almost ahvays involve skill in chemical 
inicro.scopy, and experience in this special 
tc*chnic|U(A is a valuable asset to tho dyew'orks’ 
ehernist. Timely use of the microscope in this Avay 
HAay lead to the e-arly detc'ction of an impurity in 
one of the chemical materials used or a defect in 
a machine and so prevent heavy loss. 

The question of largo production is one which 
invofvos in tho dyeworks many intricate physical 
and chemical problems. In tho case of each fabric, 
yarn, or fibre there is an optimum amount which 
can profitably be dyed on one machine. It is 
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generally possible to decide on the approxirrfate is difficult to obtain definite information about CMts 
limitations without actual trial.# of production. The most concrete fi^r^ available 

In the control of drying and finishing processes are given in a report (1918) on »{cohol by the 
the trained man will find mrfhy opportunities for German Government, according to which a hrm at 
the application of his knowledge. To give a simple ; Lonza, Switzerland, contracted to supply a recti- 
oxample: — The difference in offieicncy in the lied alcohol to the Swiss Federal Government at 
ordinary drying stove •achiovec^ by the correct con- i npproximately Is, per gallon. It is important to 
trol of the ventilation, based on observations of a ; notx) that the report considers it problematic 
wet and dry bulb thermometer, is very striking. whether the manufacture of alcohol from carbide 
The finish of a cloth varies in a very remarkable ■ will ever be able to compete with that by the 


way with the conditions of tlie^ final drying, 
namely, the previous and final moisMire content of 
the cloth, length of time taken, and the tempera- 
ture at which drying is carried out. The difference 
in effect between low and high temperature drying 
i'3 one of the problems which are ripe for thorough 
investigation. The mixings, for finishing purposes, 
of stiffening, softening, or thick<'.ning materials 
and the like nrosont a fine field of investigation to 
the colloid cnemist. The sizing of yarns before 
weaving and the removal of the size before dyeing 
may be included in the same class of problems. 
Closely related are nroblems involving fermenta- 
tion and the growth of moulds on fabrics and 
fibres and the destructive effect of micro-organisms. 
The production of matiTials with special i)hysical 
properties such as waterproofing, fireproofing, 
making them impermeable to gases and resistant 
to abnormal conditions, offers another large field of 
scientific problems. Finally, it must not lx; for- 
gotten that we are still very ignorant of what is 
actually going on in the dye-bath when a textile 
material is being dyed. 

The above short sketch of the general character 
of the work of a modern dyer will show' that the 
training suggested is by no means too wide or 
liberal if the industry is to attain the rapi<lity of 
py)gres8 necessary to keep thi^ country at the 
head of the textile trade. It w ill also be seen that 
the occupation is one in which a man of high 
education may find work which can be of groat 
commercial value, and is at the same time intel- 
lectually interesting and .satisfying. 


INDUSTRIAL ALCOHOL. 


A. P. II. DESnOllOCGH, 

With the ever increasing consumption of petrol 
>ve are approaching a stage in which the supply of 
this commodity will not equal the demand. In con- 
soqueiico we shall find that tlie price of petrol will 
rise rapidly, and that in a comparatively few years 
the cost of energy in tliis form will he out of all 
proportion to that of energy in the form of solid 
■fuel. The most iniporiant use of petrol is its 
employment as a fuel ii- the intcunal combustion 
engine. Therefore, the industrial problem which 
demands immediate attention, is the finding of a 
substitute available in considerable quantities and 
suitable for use iii these engines. Alcohol alone, 
or in admixture with various substances such as 
benzol or ether, lias TcpcaUxlly .shown its merit as 
a liquid fuel, not only as a substitute for petrol, 
but actually as an industrial rival. Its future, 
however, depends entirely upon the practicahilit}' 
of producing it economically, and it is mainly to 
thh dominating aspect of the problem of industrial 
alcohol that the following considerations are 
directed. 

Let us consider briefly the possible sources from 
which alcohol may be obtained. As far as the 
manufacture from calcium carbide is concerned, it 

• Communicated by Section B (Chemtotry) ot the British Associa- 
tion tor the Advancement of Sdenoe. Cardiff, Augu^ 1920. 


: fermentation process, and it is showm that, if con- 
verted into calcium eyanamide and in this form 
applied as fertiliser to a potato crop, the calcium 
, carbide would indirectly yield four times as much 
, alcohol as when converted into the alcohol direct. 

'■ The Lonza factory, how'ever, is understood to havo 
' been closed down, as the manufacture of alcohol 
: was found to be unprofitable. Lately it has been 
, suggested that consider.able quantities of ethyl 
! alcohol may be produced from the ethylene present 
j in coke-oven gases. No information is available 
as to the manufacturing costs of this alcohol, but 
in estimates from the Skinn ingrove Iron Co. the 
value of it is put at 2s. a gallon. 

All other methods for the manuf.ncture of ethyl 
alcohol are based on the conversion of carbohy- 
drates by fermentation, the carbohydrate being 
I cellulose, starch, or sugars. It is possible to get 
I reliable information as to cost, especially in the 
I ca.ses of conversion from starch or sugar. ’ For the 
I conversion of cellulose to alcohol several processes 
j have been w'orked out. There is the well-known 
I process of fermenting sulphite liquors W'hich, in 
counUios of extensive timber and pulp production, 

I has attained considerable importance. According 
j to a report of the Honorary Advisory Council for 
j Scientific and Industrial Research of Canada, the 
sulphite liquor from all the pulp mills in Canada 
could supply 5 million gallons of 95% alcohol per 
annum at a cost of about Is. Cd, a gallon. In the 
Simonson and the Classen processes, .sawdust and 
waste w'ood arc digested with sulphurous and sul- 
' phuric acids, respectively, at high temperatures, 
i Part of the cellulose is thereby converted into 
I dextrose, which may be fermented. A factory in 
j the United States was working this process during 
j the war. Taking into account the enormous quan- 
tities of waste cellulose materials which are pro- 
duced annually all •vor the world, there is no doubt 
that here is a potential source of largo amounts of 
alcohol, provided the serious difficulties met with 
in dealing with the waste cellulose could be over- 
come. It must be remembered that this material 
is, more often than not, found in very inaccessible 
places, and the cost of transport to tho fermen- 
' tatiou factory would, usually, be considerable. 

; Another difficulty is the large quantities of mineral 
acid required for hydrolysis of the cellulose, the 
; supplii's of which would probably havo to bo 
i brought from afar. This objection applies equally 
I to Willstattcr’s hydrochloric acid treatment. 

! Other cheap sources of carbohydrates such as peat 
i or seaweed have been suggested and even inveati- 
i gated on a small scale, but the extensive utilisation 
i of these materials is very problematical. 

I Coming to the more rcndily fermentable carbo- 
I hydrates (starch and sugar materials), let us con- 
; sider briefly the possibility of industrial alcohol 
production in this direction. 

To place alcohol on the market at^ say, 3s. 2d. 
per gallon retail, the manufacturer will havo to sell 
at 2s. 2d. per gall., one shilling being absorbed by 
distribution and other charges. Now, is it possiblo 
j to manufacture 95% alcohol at 28. 2d. per gall, and 
! still leave a sufficient margin of profit to the naanu- 
j facturersP 

j ' The cost of manufacture of 1 gall, of 95% alcohol 
by fermentation in a modern factory may bo put 
1 iJicluding depreciation on plant. 

1 If the wholesale price is 2s. 2d., there is there* 
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fbre l8. 6d. left to pay for raw matoriala u»^, and have a direct interest in the manufacture ^f the 
for inter^t on the capital invested in the factory, finished article? In other words, if alcohol is to 

Reaving 4d. per gall, for the latter purpose, there be produced economically, a co-operative system 

18 Is. Id. available to pay for the raw material presents the most favourable chance of success 
r^uired for the production of 1 gall, of 95% As to the fertility of reclaimed heath land I 
alcohol. As on an average 120 galls, are obtained would quote the following instance which has come 
from one ton of fermentable carbohydrates, it will to my personal knowledge. On land of this descrip- 

be seen that the maximum nrice which can be tion. *in the ncighl»urhoo<l of Bournemouth a 

offered per ton of pure carbohydrates is £6 lOs., small-holder has within the last few years reclaimed 
supplied at the fermentation factory. 3 acres of land, and during the past tlvo years has 

The table below gives the corresponding prices obtained an av^ago crop of 14 tons of artichokes 

(based on the carbohydrates present in the material) por acre. # 

lor some of the more common crops; — I If, then, it fiay be assumed that carbohydrate 


Maximum prico 

Material. payable per ton. 

Fermentable carbohydrates (100%) £« lOs. 

Jerusalem artichokes . . . . . . . , £1 Ss. 

Potatoes £1 8a. 

Mangolds lls. 

Sugar-mangold (18% sugar) 17 b. 

Maizo . . . £4 88 . 

Bice £4 178. 

It is obvious that with present-day prices for, 
say, artichokes, potatoes or mangolds, it would ho 
impossible to attempt the manufacture of cheap 
alcohol. 

AVhether it is possible to bring the tost of mass- 
production of tho raw materials within the figure 
stated above is the crux of the whole question. Tho 
information available as to this question is in some 
instances exceedingly meagre. For instance, in the 
case of Jerusalem artichokes, estimates of yield per 
acre vary from 6 tons to over 30 tons per acre. 
Now, if the cost of mass cultivation is put at £28 
per acre, it will he seen that a yield of 5 totis of 
tubers to tho acre would make it impossible to use 
artichokes as raw material, whereas at the rate of 
25 tons to the acre tlic production of alcohol from 
this source could be regarded as economic. What I 
ha»bec‘n said about tho artichokes holds go^, more 
or less, for the other materials mentioned. One 
of them, however, deserves Especial comment. 
Maizo is to-day offered in the open market at about 
£20 ~ £25 a ton. This price, however, is as abnormal 
as that of artichokes or those of most other food- 
stuffs at the present time, but there is little doubt 
that in certain South American countries, such as 
Peru, where two or three crops of uiaizo may bo 
harvested yearly, this raw material could be pro- 
duced at a very much lower figure, somewhere in 
the nci, hhourhood of £2 per ton. As the maximum 
econonii ■ price for maize is £4 8s., it will bo seen 
that herij at least is a raw material which, in cer- 
tain localities, is eminently suited for tho manu- 
facture of clioap alcohol, and it is stated to he in 
use in South Africa at the present time. 

I am fully aware of tho objection that foodstuffs 
ought not to be used for tho manufacture of alcohol 
while there is the present shortage of food supply. 

I have been informed that in both Egypt and India 
much land that was formerly employed for the pro- 
duction of food has recently been utilised for grow- 
ing cotton, which at the moment was commanding 
higher prices, and that this was a matter of grave 
concern to the respective Governments. 

I would not for one moment suggest that the ob- 
jection is not valid, so far a.s cultivated land already 
in existence is concerned. There can be no such 
abjection, however, to tho reclamation of waste 
land. Indeed, owing te the need for rotation of 
crops, land reclaimed for the purpose of growing 
raw material for alcohol production would auto- 
matically increase the food supply of tho country. 

[ understand that in tho south of England the 
cost of reclamation, when carried out on a small 
scale, is generally prohibitive, hut that when it is 
affected on a large scale by mechanical means, the 
same objection does not arise. May I emphasise in ' 
this connexion, that in my opinion it is essential 
that the producer^ of the raw material should also 


crops may l)e grown for alcohd! produ(;tion without 
detriment to food supplies, tho question arises as 
to where land can bo most suitably reclaimed. 
Many people appear to think that the tropics are 
the most suitable place, but available figures do 
not emtirely support this assumption with tho ex- 
ception, perhaps, of maize in certain climates. 
Take for instance tho case of the sweet potato, 
which is one of the best known examples of proliiio 
tropical crops. According to good authority, tho 
average yield amounts to 4—6 tons per acre, or 
barely that of the potato yield in England. Of 
other materials, yam yields 4 — 6 tons per acre, 
sugar sorghum 8 — 10 tons per acre, and sugar cane 
10 — 15 tons per acre. As against this may bo 
quoted tho following figures from temperate 
climates; — Sugar beet 14 — 16 tons, and mangolds 
24 — 30 tons. On the whole it would appear that 
root crops are more prolific in a temperate than 
a tropical climate. 

It will thus bo seen that the temperate zone can- 
not, a priori, ho excluded from the production of 
carbohydrates on account of tho inefficiency of the 
soil to yield largo quantities per unit of land. 
This being so, there are certain advantages in 
growing at. any rate some portion of the totj^J 
quantity of tho raw materials in this country. The 
reclamation of waste land not only increases tho 
available food supply of tho country (on account 
of tho need for rotation of crops), but also pro- 
vides emplviymcnt for a considerable number of 
people. The alcohol produced in this manner 
W’ould also 1)0 independent of overseas transport. 

At the Royal Naval Cordite Factory, Holton 
Heath, wc have for some time past been studying 
the production of cheap alcohol, and tho work is 
I now proceeding in conjunction with the Depart- 
1 ment of Scientific and Industrial Research. The ex- 
i perimenta, however, arc not sufficiently advanced to 
I warrant any useful deductions lieirig made. In the 
j first place w^o liavo hi'cn, and still are, carrying out 
I cultural experiments to investigate the economics 
I of production. 8ovoral acres of heath land have 
j been reclaiiuod and have been planted with arti- 
I cliokes, different plots receiving different tjeat- 
nuMit. Experiments have also been carried out to 
I ascertain the nature and economic possibilities of 
tho cellulose contained in tlic artichoke stalks. Wo 
arc ;ilso growing a special l)ect introduced by M. de 
Vilmorin for the manufacture of alcohol in France. 
Further, wo are now able to experiment with a 
tuberous plant (a Udianthu.s), which grows in tho 
Andes at an autitudo of about 6000 ft. and which 
is already the subject of experiment in France. 
This plant, Folximnia edviis, is said to produce 
tuhei^ of from ()'5 to 2 lb. weight, and to have 
a sugar content comparing favourably with that 
of mangolds. Finally, the possibility of dealing 
with cellulose on parallel lines to tho Boulard pro- 
cess is being studied. It rfunaina to Iks seen whether 
it will be po.ssihlc to obtain an organism which will 
convert cellulose into fermentable sugars. 

To sum up tho position, it appears that, though 
it is perfectly certain that the total demand for 

S ower alcohol can never bo met solely by home pro- 
uction, it is too early to say that the home manu- 
facture is uneconomic. 
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NEWS AND NOTES. 


austraIlia. 

Cement Works in Tasmania. — For a lonj; time past 
there has been a considerable shortage of cement 
in the principal States of A^ustralia, and this has 
been severely felt in Tasmania. A large deposit of 
limestone exists on Maria Island, whieli is situated 
on the south-east coast of Tasmania. It is reported 
to bo of very lii^h quality, andY provided other 
materials arc available, should jiw^ify the erection 
of a cement plant. Coal is found in the n('ighbour- 
hood of St. Mary’s, but so far it has not been worked 
owing to its poor (piality. Shale is also plentiful 
and witliin easy reach. 

* A company h;is been recently floated with whicli 
such well-known men as Sir John Monash, Mr Bice 
and Mr. Boas Kelly are associated, having for its 
object the establishment of a cement works with a 
capacity of approximately 50,000 tons per annum. 
There is no doubt that extreme care will have to 
bo taken to avoid making initial mistakes. Trouble 
has already been experienced in one plant in 
Australia owing to the high and variable percentage 
of ash which occurs in low-grade coals. Such ash, 
almost invariably high in alumina, hiss proved an 
endless source of worry owing to the tendency to 
cut rings in the lining of the rotary kilns, heside.s 
interfering with the uniformity of the final prodijct. 

The Zinc and Iron Industries. — The Klcctiolytic Co. 
of Australasia has announced that within the next 
few weeks the weekly output of electrolytic zinc 
from the Risdou plant in Tasmania will be incia'ascd 
.from 100 to 140 tons, by the us<* in a portion of the 
new large j)lunt of an extra 1750 h.p. of electric 
energy to he suppliisl by th > Tasmanian Coverii- 
fnent, which has almost unlimited suppliiss. Con- 
struction of the first half of the new lOO-ton zinc 
plant is being steailily advanced, and work on the 
ouildings and plant for the treatment of hv-pro- 
ducts and tlie development of subsidiary industries 
are also pr(K.'eeding. 

The Austral Nail Co, is about to undertake the 
manufacture of galvanised wire. The plant is to he 
extensive, and will probably start working in about 
six months. Up to the prc.sent the operations of 
this company hav(^ ht'on confimxl to tin; manufac- 
ture of w'iro for nail making, black fencing win', 
and wire for general manufacturing purposes. 
Steel supplies are still rather short, hut normal con- 
ditions are .steadily being reached. 

The future of iron production in Australia is coii- 
sidored to bo promising. Large works are to he 
constructed at Newcastle, mainly for tlie mamifac- 
turo of wire rope, for which all the raw' materials 
can be obtained in Australia. The Brok<‘n Hill 
Proprietary Co., Ltd., is nuiking extensive addi- 
tions to its steel works at Port Wnratali, New South 
Wales, at a cost of many millions. 

Mining . — Tt is stute<l that a very rich discovery 
of silver-lead ore has been made some 2(K) miles west 
'of Broken Hill, sixs inuns obtained near the sur- 
face showing about 82 |)er cent, lead and .T) oz. 
rsilver. Promising ore was found near the same 
locality in the late seventies, (Officitil.) 

SOUTH AFRICA. 

New Talc Mine. — A new' talc mim* has been opened 
in the Barberton district, where' the resources of 
talc arc apparently capable of great exp.ansion. The 
now mine, knowm as the Scotia talc mine, lies to 
the north of the Sheba railway bridge, and the de- 
posits appear to be a scries of beds up to 400 ft. in 
thickness. Judging from the workings that have 
been opened, a superior bed of talc, varying from 
15 to 25 ft. thick, haa been struck 400 ft. below the 
outcrop. There appears to be a sufficient tonnage 


in sight to establish a permanent industry, and the 
working facilities aro such that the mineral can 
delivered on the surface at the cost of a few shil- 
lings a ton. The comi)aii.v’.s works are some two 
miles away, with easy access by rail and road, and 
a new plant capable of handling 500 tons a month 
lias been erected to deal with the output. Grades 
of talc aro produced that are suitable for industrial 
as well as medicinal and toilet purposes.-— (65 


Association of Technical and Scientific Societies.— A 

body has been formed which will be know'u as the 
Associated Scieutific and Technical Societies of 
South Africa, and which will bring together eight 
or ten of tlie chief technical societies in that 
country into a common institution at Johannes- 
burg. 1'he necessary funds will be obtained by a 
loan from the Chamlx?r of Mines, by contributions 
from the capital funds of each society, and by an 
ap[ieal to their respective members.— {Jid. of Trade 
J., Aug. 5, 1920.) 


[ CANADA. 

Natural Gas. — It is reported that the San Joaquin 
1 well in the Peai-e River distri(;t is yielding a steady 
flow' of 20 million eh. ft. of gas every 24 hours. The 
well is iiow'lieing capped, and drilling operations 
are being earriixl out in search of further sources 
of oil. — ((fffinul.) 

Oil Developments in Western Ontario. — For over 
60 years the bulk of the oil produced in Ontario 
has come from the <‘ornifcr()UH formation at depths 
varying from 250 —500 feet. Large quantities of 
higl^-grade oil have been produce<l, and now the 
How temls to sc'ttie <l()wn to a small hut fairly steady 
production. Ill 1017, a well sunk to a dc'pth of 
5185 feet at Dover, Kent County, Ontario, showed 
the existc'uee of a lower and entirely new gas and 
oil horizon consisting of an extension of the new 
Trenton formation from Ohio and Indiana across 
Lake Erie and sonlji-w^estern Ontario. The product 
from the new field is free from sulphur, and thus 
has a higher market value than that from the 
shallower wells. The eueeess of this development 
work has attracted much attention, and several 
companies, including an English syndicate, will 
complete dc'ep wells during this summer. 

Developments in New Brunswick. — .\clivo exploita- 
tion of the gviisuii deposits and the oil and natural 
g,aH fic'lds of Now BruiivSwick is anticipated during 
the present year. The great demand for houses 
thro;qThout the Dominion has created an insistent 
inquiry for gypsum, and although tho adjoining 
province of Nova Scotia is a big shipper of this 
mineral to tho United State*-!, Now Brunswick has 
only made a few sample shipments. Tho New 
Bruiisw'ick (iypsiim Co., however, has made exten- 
vsive plans for the development of its gypsum 
deposits at Hillsboro, on the shores of the Bay of 
Fumly, and is planning a largo export trade. Tho 
company has several mills manufacturing plaster, 
and the home market has in the past absorbed tho 
gniater part of the output. American manu- 
facturers are anxious to obtain the crude gypsum 
for their mills, and although the province has largo 
deposits of tho mineral, they are not being worked. 
The development of this industry on a larger scale 
is only a matter of capital and labour. 

The D’Arcy Exploration C/O.. a subsidiary of tho 
Auglo-Persinn Oil Co., will carry on extensive ex- 
ploration work in the province in the hope of dis- 
coveringnew natural gas fields. Boringsmade in the 
Moncton district last year will be followed up and 
extended, and preparations have been made for 
boring at three difleront points this summer. The 
f.act that the Anglo-Persian Oil Co. ha^s already 
, invested $300,000 in leases in tho district would 
indicate that its experts have considerable faith in 
its possibilities . — {Agricultural and Industrial 
Progress, May, 1&20.) 
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FRANCE. 


lodustrial Notes. — Metalluryy . — There has been a 
slight failing off in metallurgical business during 
the holiday season. The production of cast iron is 
steadily progressing, and the Coinptoir de Longwy 
will soon in a position to nic'tt the full require- 
ments of the foundries in certain grades. The very 
marked reduction in the prices of all metallurgical 
products in (Jermany resulting from the recent 
measures adopted by the siderurgical association of 
that country, and the reduction in prices in Bel- 
gium, are hound to react on the French market. 
With the approaching return of niord normal con- 
ditions of supi)ly and demand, increasL'il market 
stability seems to l>e assured. 

Great interest is being taken in a new process of 
producing steel direct from the on*, and it is re- 
ported that a company with a capital of 60 million 
francs is being formed to exploit it on a large scale. 
Particulars are lacking, but the main principh’i is 
stated to Ik* that of heating a mixture of ore, coal 
and flux, all thoroughly pulverised, in a revolving 
furnace, such as is used in the cement industry. 
Among the obje ctions brought against it are, that 
whereas the chemical composition of a cement may 
vary considerably, those of steel are reistricted to 
within much narrower limits; and the cost of break- 
ing down and pulverising such large quantities of 
raw materials will be very great. The author of the 
proc ess, M. Basset, h.'is carried out experiments at 
Dennemont, nc'ar ManU'S-la-Ville, in a cement fac;- 
tory containing revolving furnaces 56—60 metres 
long. He has i)roduced ingots of cast iron, steel and 
wrouglit iron, and the results sec'in encouraging. 
There is no doubt that a process of this kind would 
do much to free the country from constant grave 
anxiety in regard to suppli(*s of foreign coke*. 


CoLil . — A (juestion of inim(*(liate importance is 
whether means of transport will be available to 
carry the 1,600,000 tons of coak duo to Fr.ance, 
under the Si)a agroeni(‘nt. Tlu* trjinsport authori- 
ti(*s state* that it can be dole*, but the fact must 
not be lost sight of that the quantity of coal now 
imported into France is much great(*r than in 
pre-war days, and that the available rolling-stock 
and other ineans of transport are notably rcduct‘d. 
To copo with present rt'ciuirenients the triinsport by 
rail alone would bav(* to be incr(^.s<:*d bv 200 per 
cent, i) u ing .luly the total amount of foreign coal 
imported ii>to France was 1,500,000 tons, to which 
total .Anunca coiitributcxl 300,000 tons. ]t is 
reckonc'd that on an average a French miner in pre- 
uar days rai.sed 200 tons of coal a year. During 
tin war this figure came down to 135 tons, ana now 
it lias dropped to 100 tons. 

The ('hem leal /m/i/.cf /•)/,— This indirstry has been 
notic(xa])ly atfected by the crisis prevailing in the 
hide and ti'xtilc* industrii's. The unfavourable rates 
of exchange* do not allow trading Avith foreign 
countries, including Germany, where the prices are 
very high. This fact, coupled with dilliculties re- 
RU ting from obstacles put in the wav of a speerly 
delivery of gO(Kls, makes trading with this countr’v 
very dilHcult. The TTnited States is trying to com- 
pe((* on the French market for the supply of dyes 
but tin* absence of fixed prices, delays in delivery’ 
and the lack of depots in France make the attempt 
appear but very half-hearted. 

Demand and consumption are dimini.shing, and 
It a tew materials are more abundant, requirements 
in other respects are barely met. The position of 
ttie industry is becoming critical. 

Franco-German Synthetic-Ammonia Convention. — On 
November 11, 1019, the French Miiiistc‘r of Indus- 
trial Beeonstruction signed a convention with tho 
Badische Anihn-und Soda Fabrik, with the object 
>t ohtaimng the assistance of the German company 

regard to the technical details necessary for the 
conomic working of the Haber patents owned by 


that company but acquired by the French* War 
Minister under the.Peace Treaty. As the period 
during Avhich the convention could be denounced 
had expired, the agreement came into force on 
1 April 1, 1920, and a Bill intended to carry it into 
clfoct is now before tho French p:iriiaim*lit. ITio 
Bill provides that tho French Ministers of War and 
Financo can jointly cflncede the Ix'iiefits accruing 
from the convention to a French individual or <*om- 
pany, or tailing that, to a French company in trust 
on behalf of the ^^ate, such company to be assigned 
a suitable portio/ of tin* National Po\\d(*r Factory 
at Toiiloii.se. A ciwlit of 10,000 francs will l>c opened 
in order to provide for tin* initial cost of apiilying 
the convention. 

The convention is intended to se<ure national 
independence as regard.s military reipiirements in 
tiim* of war and food proiluction in time of pence, 
and will enable a considerable portion of the ex- 
penses ineurred during the war Ui l )0 recovered. — 
(ZiVv. rrml. ChniK, July 31, 1920.) 

Fiectrochemicai Industries in the Pyrenees. — The 

water-power resources of the Pyrene(*s are being 
rapidly developcsl, and about 150,000 kw., or ten 
tinu*s th<' quantity in 1914, is now being utilised. 
In the Pyrenees, alnmininm (1500 metric tons a 
year) is manufactured at tlio .Auzat works (Vie 
d’F.ssos), carbide (4000 t. a year) at Auzat, at 
Castelet on the Ariege and Boussons on the 
Garonne. Cyanamide is to be made at a largo State 
faelory on the plateau of Lannemezan ; it will con- 
sume 50,000 h.p., and another, at Marignac, will 
have a daily output of 120 t. of cyanamide, with a 
consumption of 40,000 h.p. Nitric acid is made by 
tlu^ Birkeland and Fydo process at the Soiilom 
works of the Norwegian Nitrogen Co. Chlorine, 
calcium (‘hloridc and caustic soda an* made clectro- 
lytically at Bons.sens, on the Garonne, utilising the* 
saline springs at Salies-dii-Salat. Abrasive's are 
manufactured at the Sarrancoliii works, which pro- 
duces aloxite by melting bauxite in the electric fur- 
nace, and af the Morciis works (near Foix), wliii'h 
makes boron carbide. Tho electro-metallurgical 
industry is also rapidly exUmding particularly in 
regard to the producdioii of ferro-alloys. — (Schicf.iz. 

I (.'hem .-Zeif Jane 24, 1920.) 

UNITED STATES. 

Asphalt and Allied Substances in 1918.— The pro- 
duction of asphalt in the United States in 1918 was 
1,237,853 short tons, valued at ^118,540,032. Iho 
output is classed in two main categories — solid and 
Komi-soIid (penetration less than 2(K)) and liquid 
(penetration greater than 200). The former cate- 
gory includes binder for pavements, and the latter 
road-oil and asphalt flux. Tho heavy residuals 
from American and Mexican crude oils form the 
great bulk of tho petroleum asphalt produced, 
Avhilst native asphalt is largely imported from 
Trinidad (52,492 tons in 1918). 

The following data give the asphalt production 
abroad : — 

Mexico (barrels of crude asphaltic base oil) ; 

1916, 40 545,712; 1917, 55,292,770; 1918, 63,828,327. 
Trinidad (nati^’o asphalt); 1916, 133,204 tons; 

1917, r32,742 tons; 1918, 74,2,54 tons. 

Venezuela (native asphalt): 1910, 49,170 tons: 

1917, 54^410 tons; 1918, 47,314 tons. 

Austria (tons of ozokerite and asphalt); 1911, 
7541 ; 1912, 10,377. 

France (tons of asphalt): 1911, 169,051; 1912, 
31E703. 

(iormany (tons of asphalt); 1911, 81,880; 1912, 
06A17. 

• Russia (tons of asphalt): 1909, 2418; 1910, 
34,988. 

Japan, Spain, and Italy were also producers. — 
Oeol. Surv., Mar. 31, 1920.) 
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JAPAN. 


Hydfo-eicctric Power In KorCa. — A large hydro- 
electric power scheme, supported 
Development Co., is contemplated, with the object 
of utilising the River Hwangsu-wou, a tributary ot 
tho river Yalu, in ^^uth Hamkyeng Province, flic 

capital will be 10 million ye« (yen-2.s. Old.), and it 
is anticipated that there will be a largo demand ioi 
electric power, as South Hamkyeng is ri^ ^7''" 
and minerals. — (Bd. of I rade. J.^July 29, 192 .) 

The Camphor Industry. — With lie exception of an 
annual export of Khoul 2(K),000 tin " l ^ >“ > 
from China and of tho output of tho P'?' 

duct in Kurope and Anierica, 

world’s supply of eaniphor ih controlled hy Japan. 
On accoun^'^of the greatly increased ‘•'■mand from 
Europe and America, Japan has been able to supp y 
only 60-70 per cent, of the requirements. the 
conmmption'of camphor in Japan itself is shown 
in tho following table; — 


Year. 

1912 

1913 

1914 

1915 


Kin. 

2.521.000 
2.775.344 

4.000 .OOH 
5.729.335 


Year. Kin. 

1910 .. 5.5:10.547 

1917 .. 3.04H.392 

1918 .. 2 . 605.550 


The exports to the chief consuming countries from 
1912—1918 were as follows : — 


Year. 

1912 

1913 

1914 

1915 
1910 

1917 

1918 


Enjjland. 

Kin. 

1.151.000 
902.000 
H34.000 
8 4 S. 000 
9C.9.000 
f.Bii.OOO 
491.000 


France. 

Kin. 

1.113.000 

1.104.000 
414.000 

414.000 

202.000 
120.000 
120.000 


America. 

Kill. 

2.310.000 

2.669.000 

2.815.000 

3.814.000 

4.923.000 

1.121.000 
1 553.000 


The demand is still in excels of the supply, and tbo 
• decrease in production has induced the 
to examine tho question very carefully. 
traction of camphor from the le;‘veB will 
be investigated shortly (c/. J., 1920, 7bK).^Chem, 
Ind., July 21, 1920.) 

GENKRAL. 

The Textile Institute. — Tho Autumn Congress of 
tho Instituto will bo hold in the premises of the 
Royal Society of Arts, London, from September dO 
to Octolx?r 2, inclusive. Tlio proceedings 
with tho delivery of the “ Mather Idocturc by 
Prof. H. M. Lefroy, on “ Insects as Controlhiig 
Factors in the tSupply of Cotton and J/^^tilo 
Materials.” On the morning of October 1 after an 
address by the president (Sir Uerhert Dixon, 
Bart ) Mr. Oscar S. Hull, of Bury, will submit a 
paper on “Woven Fabric: Achievements and I ossi- 
bilities,” and exhibit an interesting collection ol 
fabrics produced on modern looms, hubscquenily, 
the Institute memliers will be entertained to Inncn 
by the Clothworkcrs’ Company, at tho Idotli- 
workers’ Hall, and later in the day there will bo a 
visit to the British Institute of Industrial Art at 
Knightsbridge. On October 2, a visit will be paid 

to the National Physical Laboratory. . 

The Foundation Fund, which was initiated in 
1917 by Sir AVilliam Mulher. lias m.w r.-ae'od 
£11 000 and it is hoped to increase it to VjUjUUU. 
The’ “Mather” Lecture was instituted with 
the object of promoting interest in the technical 
and scientific aspexits of the textile industries, and 
^ ‘ gift of £,2000 from Mr, J. Crompton, of 

the Inst-tute to inaugur- 
ipetition in connexion wdth the 
^to of woven fabrics. The Journal 

coii/^‘^^en considerably developed, 
the Tn J abstracting 

Oiore ^^^rature, and for this 

being re(»jT^ from 


‘'ort ' ,T»'ng of 


associations. Tbo 


Institute has sections in Yorkshire, Lancashire, 
Ireland, and in the south of Scotland. 

The Swiss Celluloid In<l“‘'y.-8witzerland hasa 

curtail Woduction, hut one decided to 
its „tn Lcount, and in this it was e'iPPP'-tf ^y t>ie 
Sw.“rGoveramm.t, which was m need of several 
products of the celluloid industry. 

^ (Termany is still unable to export celluloid to 
Switzerlarfd, whilst Franco has /^upl 

ing considerable quantities of combs, as 1 arm s p 
pipes sSwit/erland with most of her requirements in 
this direction. Tho manufacture of hair decorations 
and combs is a domestic industry, and several im- 
portant Swiss firms are now making these Ko^s 
^ The most important firm for general celluloid 
fromk is the tSwiss Celluloid Goods Manufacturing 
Co of Zollikofen, near Berne. This firm began to 
nianufneture in 1907, and in 1917 it built a plant 
for producing crude celluloid. Since then the p^ 
duH\on has been constantly increasing, and a new 
Xit has Wen added at Worblaufen, where the 
Swiss Government manufacturers explosives. In 
iqi l tlm study and production of non-inHammable 
leulkl was taken up Kv the Mon.to Co (Drey ua 
and Co.), in Basle, which worked with the Drey^ 
p.^r6nts;’producing cellulose acetijte, 
fo- aeroplane varnishes, gas masks, etc. 
tho war the niannfacturc of cellulose aertate has 
been lr.ansplanted hy this firm into 
France Italy, and tho United btalos. The difti- 
cnities of Ohiiiiniiig supplies of camphor gave rise 
to the erection of a new plant for the production of 
l”v„ttue Csniphor at Worblaufen. in tlm above- 
mentioned Govei-niiient nitrocelluloso plant. This 

was taken up by the Camphorn Co., Ltd., using 
terchenthtmo oil as starting material. 

The guncotton for the manufacture of crude ccllu- 
loid is produced bj tl'o nf, 

Wimmis (Canton Berne) belonging to the bwiss 
Government. At present tho daily pr^uction of 
celluloid in Switzerland is less than lOOO kg. 

Unfortunately, no official figures are available 
in regard to exports and imports of celluloid, as in 
the Sw’iss customs tariff no distinction is made 
iK'tween rollnloid and rubber. It 
however, that Germany expor^d to Switzerland m 
1013 45 000 kg. of crude celluloid, valued at ap- 
DVoximaUdv 200,000 francs, and combs, buttons, 
cloth, etc.; worth about 900,000 francs. 

The Glass Industry in Czecho-SIovakia. — In Czecho- 
slovakia there are 15G glass factories, 1.9 of which 
use wood as sole fuel, 21 wood 
rest coal. There are also over .1500 independent 
firms that finish partly-manufactured glas.s pro- 
ducts, and a large amount of work is done in the 
homes of the people. Before the war the hollow and 
cast glass .section of the industry produced an out- 
put worth 120,500,000 kronen (par ^"7® = 

lOd.); tho present monthly output is 
metric tons, and will probably soon reach 3o,000 t., 
as eighty per cent, of the production is exported. 
Ill 1913 the window-glass section, including blown 
mirror glass and photographic glass, produced 
nearly 11 million scj. metres of glass and is now 
working at 75 per cent, of capacity. The bottle- 
making plants were working at 35 per cent, ot 
their capacity, which has recently been increased 
to 210 million pieces. With the use of improve 
plant and tho construction of new factories, it is 
expected that the normal pre-war capacity will be 
surpassed by 50 per cent, when the industry can 
obtain sufficient coal. Tho annual imports of raw 
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materials used are: — Potash, 1000 metric tons; 
nickel, 2 t. ; cobalt, 2 t. ; saltpetre, 600 t. ; Glauber’s 
salt, 12,000 t. ; boric acid, 240 t, ; selenium, 1200 
kg.; and gold, 20 kg. — (U.S. Com. Bep., June 22, 
1920.) 

The Industrial Situation in Belgium. — The industrial 
situation in Belgium in May showed a decided 
iniprovemcnt over the position six months 
previously ; in most cases production has increased 
and raw materials have been in better supply. The 
delivery of industrial coal from Germany under 
the terms of the Peace Treaty has now reached 
about 55,000 tons a month, and larger deliveries 
are expected. The home production of coal is still 
insufficient for industrial purposes, although the 
Dutput of non-industrial coal is well above the 1914 
rate, and a surplus is left for export to France. 
Owing to the shortage of fuel and raw materials, 
the iron and steel industry is still far from meeting 
the home demand ; stoc’.ks on hand are scanty, prices 
ire continually fluctuating, wages are unstable, 
!ind delivery can seldom be guaranteed. On May 
I, 14 blast furnaces were in operation as against 
52 before the war, and their combined daily output 
irnounted to 21G5 metric tons. 

The zinc industry is hampered by lack of.ore, and 
he plants are still suffering from the effect of war 
Iamug(*s, as reparation and reconstruction are held 
)ack by difficulty in obtaining materials. The 
mtput of zinc in April (6261 tons) was 36 per cent. 
»f the 1913 output. 

The plate and window glass industries are in a 
avourablo position, for the output is higher than 
n 1913, and could bo still further increased if 
ufficient coal and sodium sulphate were obtain- 
ible. There is an increasing tendency to sell all 
'arieties of glass for export as the prices arc so 
tigh that only countries with a favourable 
xchamge can alTord to buy. 

Thus the two chief factors delaying resumption 
f Belgian prrxluction are lack of f'lfel and shortage 
f raw materials. Once this shortage is remedied, 
Reduction in Belgium should increase rapidly, a.s 
he labour situation is much more satisfactory 
than in any other belligerent country. — 
r/.*Sf. Corn. Bep.^ June 30, 1920.) 

Fufure of the Chemical Industry in China. — The 

hemical industry of China is still in its infancy. 
ho.se chemicals for which there is anv demand 
iich as .sul/)i.uric acid, alkalis, alcohol arid so forth! 
re imported irom Japan. The three .sulphuric acid 
aetorios which China possesses arc not sufficient to 
apply her daily requirements of sulphuric acid 
stunated to amount to about 1000 lb. As the 
ffiincso Government imposes moderate import 
uties, there are good openings for trade in chemi- 
als with China and even for establisliing native 
idustries, especially an alkali indihsti-y.— (Z 
ngeuK Cheni., July 2, 1920.) ‘ 


CORRESPONDENCE, 


the artificial silk INDUSTRY. 

Sir,— I have read Mr. Briggs’ letter in the 
O'lirnal of the Society of Chemical Industry for 
ugust 31 with ronsiderable interest, because ho 
as ascribed various statements in my article in the 
revious issue to the product of Messrs. The British 
ellulose Co., Ltd., and has then proceeded to 
5ntradict them. 

It seems to mo clear ihat the statements with 
cellulose acetate silk describe, in a general 
ay, the properties of the various makes which 
ave, from time to time, been available-sum- 


marising what is already well known to the people 
concerned in the iiidu«try. 

If the British Cellulose Company’s product 
should eventually prove ttf be something new in the 
way of acetate silk, any future description of 
artificial silk would naturally make mention of their 
improvements; but, altlmugli 1 fiave been able to 
tost samples ascribed to tliem, I have not been able 
to purchase any of their silk, and, therefore, cannot 
comply with Mr. Briggs’ demand that criticism 
should bo based on# knowledge and experience of 
their particular froduct, and give it special 
mention. • 

I can only repeat that I have not yet obtained 
from any source, British or foreign, an acetate silk 
as strong in the wet condition as, nor with 70 per 
cent of the dry strength of, some of the visco-so 
product. The latter is commonly used for warp, and 
has been for a number of years, and it can bo 
obtained, if r^uired, in fine counts which have a 
greater covering j3ower than the same count in 
other artificial silk. With regard to the dyeing 
properties, it w'ill be observed that my statements 
referred to dyeing by “ ordinary methods I am 
aware that acetate silk may be dyed by other 
methods, although Mr. Briggs does not disclose the 
easy and cheap processes to which ho refers. — I am. 
Sir, etc., 

Coventry. Leonard P. Wilson. 

Sept. 9, 1920. 


PERSONALIA. 


Dr. J. C. Kernot has been appointed chief 
research chemist to British Glues and Chemicals, 
Ltd. 

Dr. R. M. Caven, principal of the Technical 
College, Darlington, has been elected to the chair 
of inorganic and analytical chemistry in the Royal 
Technical College, Glasgow. 

Dr. J. Kenyon, of the British Dyestuffs Corpora- 
tion research colony at Oxford University, has been 
afipoiiited head of the chemical department at the 
Battersea Polytechnic. 

Mr. R. S. (Rennie, lecturer at the Battersea 
Polytechnic, has been appointed chief lecturer in 
pharmaceutics and materia inedica at tho Royal 
Technical College, Glasgow. 

Prof. J. B. Fanner, of tho Imperial College of 
Science and Technology, has been appointed a 
iiK'niber of the Advisory (knincil to the Committee 
of tho Privy Council for Scientific and Industrial 
Ji(‘soarcli. 

Mr. W. C. Bridgeman, M.P., has been appointed 
the first Secretary of Mines under the new Mining 
Industry Act, and Major Sir P. Lloyd-Graeme, 
M.P., .succeeds him as Parliamentary Secretary to 
the Board of Trade. Mr. Bridgeman has appointed 
Mr. K. A. G owers as Permanent Undcr-Secretary 
for Mines. 

We regret to announce the death, on August 1 1, 
of Mr. C. C. Moore, a member of this Society since 
1887, and managing director of Charles Moore and 
Co., Lid., chemical manufacturers, of Lymin, near 
Warrington. 

Prof. Armand Gautier, who died recently at 
Cannes, aged 83, was a ehemist of more than 
national repute, and also an authority on physi- 
ology, hygiene, and therapeutics. Perhaps his 
best-known researches were those on the thera- 
peutic uses of arsenical compounds, and his most 
widely read book that on the chemistry of the 
living cell. Among other posts of honour, he 
served as president of tho Academy of Sciences 
and of the Academy of Medicine. 
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' REPORTS. 

FUEL 1XX)N0MY. 

Third IIkport of the Committee appointed by the: 
British Association for the Investigation of 
Fhee Economy, the Utilisation of Coal, and 
Smoke Prevention. 

Since its reappointnioiit Uj. J., 1919, 355 r), the 
Connnittee has been inv(‘silcalinK (J») prison 
oilicial methods of ohlaininir c(IrI miniiH^ .statistics 
(h) the effoct ofctlie war upon Our coal exports, (c) 
the constitution of coal, (d) low tcinperature car- 
bonisation, (c) thermal clhciem les ol carbonisation 
and gasification systcnis and of the utdisalion ot 
fued and (f) sources of supply ol liquid ruels. 

C<Ki] OutnutK nnd Unre.s.— According to inlornia- 
tion supplio-l liy Uk' Board <>f ol'i 

output of coal in the United Kius'dom durmn l.tl.l 
was 229, OdH, ()()() tons, or l!)7-5 tons per person eni- 
ploverl in the iniiu'S. The pithead prices per ton ot 
coal raised in 1913 and in July, 1919, respintively, 
were as follows : - 


Labour 

Timlu'r arxl Stores . 
Other Costs . . 

Hoy Hit les 
Owners' Prollts 
CoinpensHtlon 
AilnilnistrHtlon, etc. 

Total 


Average 
for 1913. 


s. <1. 

0 4 

1 0 
0 11 

0 f.i 

1 5 


10 li 


On .Tulv 16, 
1919 


8, (1. 

19 r.j 

1 n 

(I 61 
1 2 
(I 3i 
(I ^ 

26 Oi 


The avcrapie eost per ton of coal raised during the 
year ended March 31, 1920, was 27s. 31d so hat 
the pithead eost of coal has nearly trebbsl as a 
result of the war The amounts « ^ 
from the principal ports during each of tic >(0 s 
ipi;} — are given in talmlar torm; altm the 
Committee lias collected information as to the 
average prices obtained for this coal, the clTctt of 
the war upon the export trade will he 

Standards of das .S'wpiJiP.s.—l he report left rs to 
the visit of a deputation from Uie CDmmiltee to the 
President of the Board of Trade last 
when its views upon gas standards were on timed 
id 7 1919 191r). It was desired that the ehaige 

for gas slioiild he based upon the nscerUiined nd 
calorific value of the gas supplied rather than 
upon its declared calorific value, as proposed by 
the Fuel llescarch Board, and that a pressure not 
less than two inches of water should bo maintained 
up to the exit of the consumer’s meter. Imiiorlaiiee 
was attacliesl to the maintenance of a consiaut gas 
pressure and io the removal of cyanogen and 
sulphur impuriti‘’s from the gas. It was also con- 
sidered that the inert constituents in gas should be 
rcstricteii, that no puhlie supply should contain 
less than 20 per cent, of methane or more than J) 
por cent, of carbon monoxide, and 
calorific value .should not he less than -loO B.Ih.l . 
Several clauses relating to the supply ol gas upon 
the heat unit basis, tiu* regulations as to gas supply 
and the setting up of an in(|niry upon the*: rjuestion 
of limiting tlu’ proportion of ;p»hon monoxi<le in 
gas arc reproduced from the flas Bpgiilation Bill 
introduced last May. It is pointed out that m tin; 
Committee stage the .section limiting the amount ot 
incombustible constituents pcimissiblo in gas was 
deleted and that this was made the subject ot a 
further inquiry by the Board of Trade. 

Coal Mininu Sfahsties—Vroicmor Louis drew 
attention to the considerable variations in themodes 
of arriving at official data concerning coal outputs 
in various countries, and in a memorandum upon 
the subject states that for most studies of coal rain- 


ing statLstics the number of workers employed is 
most important, but the meth^s of arnviug 
at this figure vary .so widely in different countries 
that many erroneous deductions and comparisons 
liave bi'cii made. In this country no definition 
exists of “ persons ordinarily employed on mine 
premises, witli the eonsotpieiiL-e that different pits 
•irrivc at the number of employees by widely 
varialilo methods. In Canada a statement is made 
(if flic .icLiiiil iiiuoiint (if laboiu- in terms of days 
worked rather than the number ol individuids en. 
earn'd wliieli is ohvionsly the correct way ol deal- 
ion a’ilh tlie snhjcct. rim Canadian imturna 
however, dilfer from ours by the incBision of 
eoke-oven workers. In the United Slates and 
in Belgium, information is colleck-d as to the 
average number of men employed during the year, 
i)ut tliere is laek of uniformity of method in com- 
puting this avm-ago. In France the lUimlKT ot em- 
ployees is coiLsidered to be the number of men on 
he nav roll. It is thus obvious that in comparing 
statistics one has to deal under the same heading 
with two entirely different conceptions ot the 

iiumhcr ol employees. • i i i 

'I'he prodnclinn ot coal in this country inclucled 
until recently the stones and dirt sent up to the 
hank ail'd siib-seiinently remoytal Iroin the coal. An 

allowanis. is now made for this, liut the Home ttflieo 
instrnelions are vague, and the 

IIP the return of oiitpnt varies in ditteront districts. 

In some eases the coal consumei on the 
hv the miners is dedueted, and in (itliers the ton- 
nage upon whi.h royally is paid m eiven. In 
/'•inada the term “production IH restiictc^ to 
marketaWe coal, whilst the term '‘output 
everything drawn out Irom the colliery. 
all coal-mining I'oiintrios publish a return ot fatal 
■iccidcnls there is uo definition ol what constitutes 
a fatal accident, and this iniportant matter is lu a 
(.Imdtie condition. Attention is drawn to «m im- 
portaiiee of s»mmoning an intoriialipn il eoi ter- 
eiiee to ileterniine the manner in winch iniiiti.d 
statistics shall he eolleeteil, tabnlateil, and issuiil. 

AlaM /row Cuke-Ovni Professor IJono 

(lives an outline of the Skinningroyc process, de- 
vised hv .Messrs. Bury and Ollander, lor tlie prodim- 
tion of iileoliol from debenzolised coke-oven gns {('!■ 

] 1920 9Ja). Durham coking coal gives a gas 

containing 2 (I-2-5 per cent, olefines consisting 
chielly of ethylene. This is absorbed by 
95 per cent, sulphuric acid, and the ethyl hydrogen 
sulphat(‘ thus formed is subsequently hydrolysed ly 
dilution of the acid with wat(>r, yielding alcoho and 
sulphuric acid. It was found tliat at temperatures 
between 00^ and 80^ C. the time of contact heUveen 
gas and acid required for a 70 per cent absorption 
of the ethvoue was only 21 minutes, and that nmler 
these conditions ethyl liydrogon sulphate was Uio 
onlv prodm t formed. At lower temperatures the 
nhsorptlon is slow, and at higher tempj'ratures de- 
composition occurs. Prior to the ethylene absorp- 
tion tar, ammonia, naphthalene, benzol, sul- 
pluirettcil livdrogeii, higher olefines, and water 
vapour are removed from the gas in the order 
ii'imed For the removal of sulphuretted hydrogen 
it is proposed to utilise the sulphur dioxide arising 
from the reduction of sulphuric acid during the 
ethvh'ne absorption. The propylene and other 
higher olefines, together with 97 per cent, of the 
water vapour, are removed from the gas by means 
of 80 per cent, sulphuric acid at ordinary tempera- 
tures The removal of the ethylene is carried out 
on the counkr-eurrent nrineiple, the^ acid being 
iis(‘d until it has ahsnriK'd 5 per cent, by of 

ethvlene. The acid is then taken to a distilling 
colnmn, whore it meets a current of steam winch 
reduces its strength to 75 per cent and 
the ethyl hydrogen sulphate, the heat of dilution 
being sufficient to effect the distillation or the 
alcohol, which leaves thfe plant at 95 per cent. 
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^rength. The diluted acid is re-concentrated in a 
uaillard tower and is then ready for further ab- 
sorption of ethylene. 


OFFICIAL TRADE INTELLIGENCE. 


Heport on the Commercial Situation in Siam at 

THE Close of the Year 1919. By J. Crosby. 

11. M. Actiny Consnl-(renenil, Btinyhok. 

rp. 20. J.ondun: H.M. Stutioiieru 1920. 

[Cnul. 795. 2d.] 

During the official year April 1, 1918, to 

March 31, 1919, the imports into Siam were valued 
It £7,930,147, as against £G,9()2,a34 in 191:M4. 
It is diflicult to arrive at an exact estimate of the 
origin ol the imports, as a large proportion of 
llritish manul acturers is returned as having 
arrived from Singapore, Avhicli is a port of trans- 
djipment for Kiiioiiean goods; hut tlie following 
percentage ligures show the approximate distrihir 
Lion of imports in 191819 and in 1918 14, respec- 
tively ; —United Kingdom, 205 (21-5h Singa- 

mre, Hd (17'1); Hongkong, 187 (10 0); United 
states, 0*5 (3*2); and Japan, HO (2*0) per cent. 
The imports for the year 1919-20 are estimated to 
le worth some £12,{KK:),000. Tin* feature of the 
import trade during the yc'ar under review Avas 
ncreased values and decrc'ased quantities. Japan 
lias largely taken the place of (h'rilianv as 
regards tin* supply of cheap manufaciired gooils 
jnd, to a certain extent, that of the United 
kingdom, even in the matter of fiii'ce-goods, 
vhlist America has in some measure replacixl 
4ie United Kingdom and Cermany in regard to 
ron, steel and machinery. It is ('Stimated, however, 
hat the United Kingdom will ri'cover and ('V(*ri 
mproA^e its old position in this market, provid«'d 
4iat home manufacturers will quoU' firm prices 
or forward contracts for ri'asonahly prompt 
icceptance, AA'ith terms of reasonalily rpiick 
lelivcry. During the year 1918-19 the exports 
■eachefl a total valu<' of £12.-103,950, of Avhich no 
ess than £10,101,260 (845,323 to^is) repn'Sintcsl 
ice. Amongst the exports were teak, 30,930 t., 
L;430,57(); hiiffalo and cow hides. 2340 t., £130,205; 
oal, 14,313 t., £9i,848; and sajiphiia's, £13,828. 

As regards local Industrie's, a[)art from rice and 
imhc'r milling, tin-mining, hitherU) confined to tln^ 
('ntral part of the Siamese M.ilay Ueninsula, is 
'cing gradually ('xtended, chiefly' by Australian 
onipanies, over the greater part of Siam. AVolfram 
niniiig is '■■arried out mainly on the east coast, hut 
he oiitjiut still small; certain amounts of rubies 
nd sapphii' . are mined. There are local factories 
or the mamilacture of cement, soap, leather, ice, 
tc. Native industries include silk and cotton 
^caving, and silk dyeing. In the maiuy although 
nam produco<‘S its own raAV materials for such fcAV 
adust lies as it possess(\s, it is essentially a pro- 
iicer of food and raw materials; manufactunHl 
rticles are almost ex( lusiA^ely imported. 


GOVERNMENT O RDERS AND NOTICES. 

Danoerous Drugs and Firearais Acts, 1920.— 
he Home Secretary has giA^en notice of tin 
rospeclive issue of regulations concerning tin 
larking of [lackages containing raAv opiiin 
e.slined lor exportation, and has i.ssued an Ordei 
oterring the coming into o|)eration of Sections 1 

’ Firearms Act until Novembci 

, 1920. 

Prohibited Uxcorts.- The following heading! 
avo been removed from the list of probibitec 
Kports by order of the Board of Trade — Call 
hide.s, British and Irish. 

Permitted Kxulosives.— T he Home SccretarA 
as niade an Order under the Coal Mines Act, 1911 
nd Super-Excellite No. i. 

“plodve" permitted 


(Fro in the Board of Trade Journal for 
Auyust 20 and Septeinher 2.) 

OPENINGS FORJlHlTIsIl THADE. 

The following inquirit'^ have Ikm ii n'<'eive<l at the 
I)epartnicnt of Overseas Trade (Dca . lopnient and 
liitelligeii^ce), 3.5, B)ld Qiicon Stixx't, Hmdon, 
S.M.l, from hrrrf, agents or individuals who 
desire to represmit U.K. manufaeti*rers or exporters 
of the goods spivified. British firms may obtain 
the names and addrcs.ses of the persons 'or firms 
rolerred to by applying to the Department and 
quoting the specific reference number. 


lAiCttlity of firm 
or Agent. 


)lritii<h liullii 
Cannilu 


South Afiiea 

Ik'Igiuin . . 
France 


(Jennany . . 

Latvia 
Portugal . . 

Her l)-<;roat. Slovene 
States . . 

Spain 


Near Last 
Persia 


Mexico 
Argentina . . 


I Pliotograjihlr su]ii»Ii('s 

: (ilasHWure . . 

; Glass, elilna, papiT 
; Glassware . . . . . . ' ' 

' Gelatin, foot! colours, eocoa-hutti r 
suhstituto 

; Whiting, glue . , . [ ’ ’ 

: Linseed oil. harhiin chloridi*. alu- 
i ndnium sulphate, ereani of tar- 

I tar, tartaric add suhstltutes, 

I Hulphurie acid, /3-na])litho|, leacl 

ai-etate, smiimn ferroeyanide, 
iN'avy ehcniiials for paiiit, ruh- 
her, pajKT and ]>rinting Ink 
j nianu failure 

' Paint, oil, vainish, glass . . 

I iitiiisl ri.'il ehendcals, heavy metals 
' Iron, steel 

i t;old. hrotue and aluminium paints 
' Iron and steil bars, black at«-cl 
i sheet.s, ehe(|U('red ))latcs, gal- 

i vaiiiis'il sheets, brass and eoj>i)er 

bars and sheets . . 

; Rapeseed oil [ . ] ] 

; Copper sulphate, arsenie acid , ! 

! Aslx'stos and riihln'r gocsls, copper 
I wire, grease, graphite . . 

j Oil. })alnt, varnish 
I Glass, erorkery 

Industrial chemlrals. forinol, acids 
oils 

Ileav.v oils . . . . ’ ’ 

.Sugar . . . . ■ [ 

Chemicals for the tanning, dyeing 
and paper-making IndustrleR. 

i olours, varnish 

Vegetable oils, fats. wax. shellac. ! 
Iron and steel sheets and plates. . 
Pottery, paper, paint, varnish . . 

Oil. paint, varni.sli 

Chemlenls. colours, vandsh, glass 
(.liemicais. aniline colours, varnish, 

glue 

T.eather. paper . . . . [ , 

(.^hemical.s, dyes. iKsrfumeV, paint, 
glassware 

Chemicals, dry colours, whiting, 
clay 

Perfumery . . . . . . ' ’ 

Metals and metal goOils . . 

Drugs, medieines, pharmaceutical 
preparations 


Reference 

number. 


:i04 

•412/20 

7/T.'')9 

257 

259 

2rt5 

2tt8 


270 

309 


311 

310 


312 

t 

t 

274 

270 

: 

320 

.321 

324 


325 

320 


290 

201 


329 

331 


332 

330 

297 

298 


Lomlon' w'o Australia. Australia House. .Stmnd. 

StrUri.I)indon‘%: Commissioner. 73. Baa'inghall 

t The Tflidc Commissioner for the Union of South Africa 90 
Cannon Street. London, E.C. 4. ’ 


TAIMFF, CUSTOMS, EXCHSE. 

Aryent ina . — The incrca»t*el customs duties affoct, 
infer alia, galvanised iron, rubber and rubber 
tulx\s, lead pipes, plates and ingots, red lead, white 
lead, ebonite, glucose and mineral waters, 

* AviitraUii . — Clay rings and asbestos string for use 
in the manufacture of incandescent mantles may 
be imported duty free under the British Prefer- 
ential Tariff. 
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busioTns duties when paid in bank note&muat be 
paid at 25 times the rate prescribed by the Tariff 
effective as from August 6. 

Belgium. — Export licences are again re<juired for 
residues of burnt iron pyrites. 

Brithh India. — Tho valuation of raw hides and 
skins for export* duty has been revised as from 
August 14. • 

Cameroons. — The import, distribution, sale, dis- 
posal and possession of “trade” and “injurious 
spirits ” are prohibited. a 
The rates of ciistomi duty of spirits, wines and 
perfumes have ly?on ainend^. * 

Canada. — llecent customs dt’cisions affect toluene, 
xylene, copper bars and rods, “ monopole ” oil, 
powdered wax and wrought or seainless iron or 
steel tubes. 

Ceylon.— Tho export of sugar, lubricating oils 
and Ilritish spocio is prohibited to all destinations. 

Crimea. — The export of gold, silver and platinum 
is prohibitKl except under licence. 

Cyvrus . — Tho law conferring a preference on 
goods consigiied from and grown, produced or 
manufactured in the Ilritish Km])iro is sot out in 
tho issue for August 20. Among tho articles that 
pay duty at two-thirds of the full rate are beer, 
matches, soap, china, earthenware, and dyes. 
Spirits of all sorts pay 95 per cent, of the full rate, 
and all gotnls not siKcified in tho schedule five-.sixihc 
of the full rate. 

Federated Malay States. — The scliodule of export 
duty valuations may be seen at the Department. 

Fiji. — Tho export of, inter fdiu, ammunition, 
certain explosives, cocaine, opium, and gold and 
silver coin is prohihit<Ml except under licence from 
the Collator of Custoins. 

France. — The ('xport and re-exporf of nicih>'l 
alcohol (crude and refined) and acetone are pro- 
hibited except utuUt conditions to be determined 
by the Minister of Finance. 

(lamhia. — The iuiporl., distribution, sale and dis- 
posal of “trade” and “injurious” spirits are 
prohibited, 

Tho import and distribution of opium are pro- 
hibiUnl except under certain conditions as from 
July 1. 

Japan (Korea). —The modifications of tho Cus- 
toms regime became effective on August 29. 

Kedah. — Tho import of dyes is prohibited except 
under licence. 

M e. ri CO. ~ -The export duty on sugar has been in- 
creased, and tho previously existing import duties 
on iron piping are to be re-enforced, 

Mozambique. — Recent customs decisions affect 
groundnuts, Kcsaine ewds, mafura seeds and copra. 

Norway. — Among the articles of “ luxury ” the 
import of which is prohibited are certain kinds of 
glassware, common pottery (except unglazed), 
porcelain, bis<;uit ware, and wares of silver, gold 
and platinum. 

Aiistria . — Tho consumption and licence tax on 
artificial sweetening substances has boon increased 
fourfold 

Nyassaland Protectorate. — The export of amnni- 
nition, certain explosives, eotniine, opium and silver ' 
is prohibited to all dewtinaf ions except the U.K, or 
British Possessions or Protectorates. I 

Poland. — Export permits are not re(|iiirod for, 
inter alia, edibio nuts (with some exceptions), 
cocoa, spirits, beer, viiu'gar, mineral waters, horns, 
mineral wax, certain kinds of earthenware, bottles, 
lamp glasses, turpentine, sal-ammoniac, perfumes 
^wi^ some exceptions), zinc white, polishes, liquid 
inks, and artificial silk. 

Portugal. — Condensed milk may now be imported 
under licence. 

Boumania . — Petroleum products (with some ex- 
ceptions) may a* from August 1 bo exported freely 
on payment of the export taxes and commission on 


a collective guarantee being given by the factories 
I that home requirements will be fully satisfied, 
i .Spain.— Tho import duty of 5 pesetas per 100 kg. 

j has been re-imposed on zinc bars, lumps, cakes and 
I scraps. 

' Straits Settlements.— The prohibition of the ex- 
I port of gold sovereigns is cancelled, 
i Tunis.-- Tho export and re-export of cast iron, 
i scrap of cast and wrought iron and steel, and oil 
i cake are prohibited. 


COMPANY NEWS. 


I SOUTH MUTKOPOLITAN GAS CO. 

I A letter has been addressed to the shareholders 
j by the chairman, J)r. C. C. Carijeiiter, in which 
j ref(u‘4'neo is ma<lo to the successful passage of the 
I company’s Bill tJirough rarliament, acknowledg- 
ment for assistance in thi.s connexion being made to 
I Sir William l*oi)e, Prof. H. Louis, Dr, E. E. Arm- 
•stroiig, and others. In aceordanco with the pro- 
visions (A the new Act, the sliding scale has now dis- 
appeared from tlm company’s charter, and divi- 
dends have luien fixed at 5 per cent, per annum in 
respect of the issued, and at 6 per cent, in respect 
of tho unissued, ordinary stock. These rates are to 
hold under all circumstances, and profits earned 
beyond this will be divisible as to three-fourths to 
^lio gas con.suimus, by way of reduction in price, and 
as to one-fourth in equal parts to the shareholders 
and co-partner employees. The transvaluation of 
gas from an illuminating to a calorific basis — in tho 
promotion of which the company played a leading 
part — is regarded as a reform of great promise, 
as are also certain new regulations whith will 
conduce to ni^ro effective purification. Owing 
mainly to the need for more working capital 
entailed by the higher costs of materials and labour, 
the. first favourable opportunity will be taken to 
make a substantial issue of new capital. 


BRITISH GIAJES AND CHEMICALS, LTD. 
j The statutory lueetiug of this company (c/. J., 

! 1920, 1S9 u) was held in l.ondon on August 23, Mr. 

I W. S. Corder presiding. 

1 Tho chairman said that the whole of the pro- 
i ference share issue had been allotted, as well as 
j 850,001 qf tho 1,000,000 ordinary shares, and 
j 1G(),66G prt'feroiue shares and 333,333 ordinary 
j shares had been allotted to the vendors in part pay- 
nu'nt ot the purchase price. Subscriptions had 
been paid, subject to calks in arrear, for 333,334 pre- 
ference and 51G,Gti7 ordinary shares. The purchase 
price, amounting to L760,528, had been paid in full, 
tin*, transfer of the properties from the old com- 
panies to the new company having been completed. 
No promotion expenses had been paid in connexion 
with the lurmation of tho company. The vendor 
companies were in process of voluntary liquidation, 
and new companies had been registered to preserve 
the names and goodwills. The liquid assets ex- 
ceeded the liabilities by ov<}r £450,000. The over- 
seas trade of the company was rapidly increasing, 
and sufficient orders were on the books to keep the 
work.s going for some time; there wore signs that 
the demand would continue to increase. 

Although the company was the largest one that 
manufactured certain products in this country, it 
did not constitute a monopoly as there was a 
number of competing firms. The company’s fer- 
tilisers were used for food production at home, and 
its glues and gelatins were used in nearly every 
trade The company’s research department was 
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at the disposal of customere, so that their require- 
ments could be investigatea and accurately pro- 
vided for. 


British Pluviusin Co., Ltd., has been registered 
as a private company with a capital of £1,250,000 in 
£1 shares. An agreement is to be entered into with 
Explosives Trades. Ltd., and the business to be 
carried on will include waterproofing, manufacture 
of imitation leather, linoleum, tarpaulins, water- 
proof cloth, etc. The registered office is at 12, 
Newton Street, Manchester. 


TRADE NOTES. 


BRITISH. 

Gambia in 1918. — The total value of imports, ex- 
cluding specie, into Gambia in 1918 amounted to 
£919,426 (£697,052 in 1917L the origin of the im- 
ports compared with 191/ In'ing as follows: — 
TJnited Kingdom, 58; Unit*^ States, 15'4 (7); 
British Colonies, 15 3 (19); and France, 7'7 (12) per 
cent. 'J’lio exports were valueyl at* £882,890 
(,£952,906 in 1917) and included: — (iroundnuts, 
56,489 tons (£800,319); palm kernels, 644 t. 
(£9S(M)); and 85,103 hides (£51,520). The ground- 
nut crop, which is the chief product of Gambia, 
was only an average one and was mainly taken 
(96 per cent.) by the United Kingdom. Similarly, 
over 96 iier cent, of the hides ('xiTorted went to the 
United Kingdom. The exfiort of palm kernels was 
ehareil almost equally In'twc'cn France and its 
possessions and the UniU.'rl Kingdom. In 1918, 26 
tons of piassava, worth £930, wa.s exported, as j 
agaiyst 15 t., worth £550, in 1917. Of the total 
exports, nearly 94 ix'r cent, went to the United 
Kingdom. — {Col. Hep.- Ann., May f 1920.) 


Glaif Trade of Hongkong — Since the war tfiere 
has been much competition in the glass trade of 
Hongkong, the sourA« of the imports during 1918 
and 1919 being as follows: — Window ylass: Japan, 
80% (58); Great Britain, 5% (27); United States, 
15% (7); and Belgium, 4% (1919 only); plate glass: 
Japan, 43% (nil); Great Britaiji 10% (40); United 
States, 47% (59); yla»s ware: Japan, 80% (69); 
Great Britain, 6% (16): United States, S% (8); 
China, 3%. Japan has tnus lost considerably as its 
I product was faulty and unpopular. The total 
I values of the impef ts of all kinds of glass into Hong- 
kong ill 1918 and '1919 were £118,056 and £141,248 
resptxitively. At present Groat ftritain, the United 
States and Belgium are competing to get the better 
class trade. — (U.S. Com. Hep., June 15, 1920.) 

Dye Situation in Hongkong. — The situation of tho 
dyo trade in Hongkong is very uncertain, though 
its volume was greater in 1919* than 1918. Before 
the war tho trade consisted of vegetable dyes, 
usually products either of (4iina or of countries 
with which China has long traded in such mat<*rials, 
and artificial dyes, chielly aniline dyes, and arti- 
ficial indigo, which mostly came from Germany. The 
United States and Switzerland had begun to build 
up .a considerable trade in aniline dyes and artificial 
indigo when, in December, 1919, tho Hongkong 
Government, at the request of the British Imperial 
Government, proliibitcd, save for re-export pur- 
poses, tho importation of artificial dyes not of 
British manufacture. So far, British manufacturers 
I have not responded to the extent required by the 
local market. Tho imports of dyeing materials in 
1919 included : —Aniline dyes, £64,013; artificial 
indigo, £15,038; and natural indigo, £284. Of the 
aniline colours imported in 1919, the United States 
furiiishe<l 82 per cent., and Japan and Switzerland 
7 and 4 per cent, respectively, whilst the Unit^ 
States snpplic'd 59 per cent, of tho artificial indigo, 
and north China the balance, mostly of American 
origin.— (f/..S’. Com. Hep., June 10, i920.) 


Foreign Company News. — France. — Largo amounts 
of capital are being invested in the French chemical 
industry, which is expected to become one of tho 
leading industries of the country. Among recent 
flotations is that of the “ Socicte Alsacienno de 
Produits Cliimiqnes,” with a capital of 16 million 
francs, \ hich will take over the Kestner works 
at I’hani.Mulhouso (Alsace), as well as a largo 
modern plant at La Kochelle, which formerly made 
war chemicals but will now bo used for tho manu- 
facture of syntlietie camphor, sulphates of copper 
and pota.sh, and a brand of butterine. A number 
of companies has recently been formed in connexion 
with the chemical and oil industries; amongst the.se 
are: — “ Soeiele Francaiso Rotoezyn " (gasoline, 
heavy oils, etc.), 23,000,000 fr. ; % SocitHd Pax ” 
(essential oils and other chemical products), 
1,000,000 fr. ; “ Societe Chiiniquo et Industrielle des 
Monazites ” (chemicals, and tho manufacture of 
thorium, rnesathorium, cerium, etc.), 2,500,000 fr. ; 

kSoeiete des Ilydrocarbures ct Produit-s Indus- 
triels,” 10,000,000fr. ; “ Soeit'te de la Silice ” (pul- 
verised silicates, and a substitute for German 
kiesdguhr), 600,000 {r.~{U.S. Com. Hep., June 

Italy. A combine has lieen formed between ‘tho 
Societa Montccatini of Milan, tho Societa Coilo o 
Concimi of Rome, and tne Uniono Italiana Concirni 
of Milan. Of these companies the first produces 
sulphur in Central Italy and Sicily, and tno other 
<two manufacturo artificial fertilisers, especially 
^perphosphate. As a result of the fusion tho 
Montecatini has raised its capital from 76 
to ^ million lire (lira=9}d.). The support 
^ three large Italian banks has been assured. — 
iChem. Ind,, June 2, 1920.) 


I Trade of Hongkong in Oils and Oilseeds.— The trado 

j in vegeiahle and essential oil.s as a whole showed 
j eoiisiderablo expansion, the total value exported 
I amounting to £1,. 563, 977 (£1,176,6.56 in 1918), but 
there was a poor market in essential oils. Exports 
of aniseed oil were valued at £1.35,763, essential oils 
other than ani.swd and cassia oils at £35,251, coco- 
nut oil at £19,235, peanut oil at £728,610, other 
vegetablo oils £194,616, vegetable wax £52,489. 
Aniseed oil, peanut oil, and tea oil wore exported in 
peatly increased quantities. The export of cassia 
from Hongkong in 1919 assumed pre-war propor- 
lions, the total value being £236,415, as against 
I £141,324 III 1918. Groat Britain and the United 
I States took approximately one-third of the export, 

I Luropo (especially France) about 14 per cent., and 
I India about 10 per cent. Export of cassia oil do- 
! creased from a value of £86,849 in 1918 to £74,168 
i in 1919, of which Great Britain took 15, the United 
I ntates 72, .Japan 8, and India 2 per cent. During 
j 1919 tho value of the wood oil shipped from Hong- 
; kong remaineil stationary at about £400,000; more 
I than half the export went to Great Britain, and the 
I rest to Japan, Australia and China. As woixl oil 
IS now being .shipped in bulk in tanks, tho trade in 
this oil is expected to develop rapidly, especially as 
the ns^ of bulk cargoes extends to China. 

In 1919, exports of groundnuts amounted to 
19,346 short tons, valued at £482.604, as compared 
with 19,346 tons, worth £1,199,582, in 1918. Tho 
supplies for the year came mainly from North 
China, and considerable amounts were furnished by 
Indo-China, the Straits Settlements, and Japan. 
Of the total export, Great Britain took 12'6, United 
Statos 25, and China 60 per cent. Tlie decrease in 
•the 1919 export was due to the fact that supplies 
from North China went largely to Japan. — (i/.S, 
Com. Rep.. Apr. 14, June 1, 7, 1920.) 
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Vegetable Oil Hesourcei of the Shanghai Diitrict, 
China. — The chief plants yielding vegetable oils in 
China are beans, cotton seed, groundnuts, rapesecd, 
sosamutn seed, tea seed, aikd woodnnts, practically 
all these l>cing cultivated products. The quantities 
of oil, oil-seeds, and oil-cake, in piculs of 1331 lb., 
exported from Shur^hai during 1018 were: — Bean 
oil, 5771 piculs (C14,320); Vottonsoed oil, 90,670 
(£187,158); groundnut oil, 217,113 (£524,310) ; rape- 
seed oil, 3818 (£13,.332) ; sesaiuum-s(*ed oil, 422 
(£1009) ; tea oil, 886 (£2328); wo('<lnut (filbert) oil, 
658 (£1944) ; other vegetable oils, 125,070 (£42,214); 
bean cake, 282 (C1(V1) ; cotton seed, 75,105 (£25,8.37) ; 
groundnuts, hulled 781,071 (£8,35,5.33), unbulled 
10,053 (£9111) ; groundnut cake 71,125 (£34,280): 
rapeseed, 243,471 (£205,592); and sesamuiu set'd. 
82,195 piculs (£83,180). The number of oil mills in 
China js increasing, and those in Northern China 
mainly treat soya bean, whilst those in central 
Cliina produce the other varieties of oil mentioncHl. 
The oil mills do not work all the year round, as 
there Is nob sullicicnt seed available, and also the 
high summer temperature <auses the oil to become 
rancid. 3'ho total c.'ipacity of the oil mills in 
Hhanghai amounts to about 5100 piculs (321 tons) a 
day. — (U.S. Coin. liep., Apr. 26, 1920.) 

Exports of Glycerin from the United States. — The 
export of glyccuin from th<‘ Unitonl States in 1019 
was 1982 short tons, valued at £2.38,196. The 
amounts taken by the chief (ountries of destina- 
tion arc given in the following table: ~ 


DfstliiaMon. 

yiiort. tons. 

l*ercl:;o. of total 

Aruentina . . 

119(i 

fi 0 

IJrnxIl 

I!:}-."* 

11 


us-d 

14 

Canada 

.s'jy 

:hi 

ChllP 

4as 

2-4 

China 

f>Ol 

2-.'> 

Cuba ^ 

■M.'. 

. , 2-7 

.Taiiaii ' 

1221) 

li:{ 

Mexico 

;t()-:i 

15 

Norway 

l.'t2() 

on 

Hweclnn 

i9r> 

()•!) 

11 lilted Kingdom 

u;i 

t) 5 


—{U.S. (^oni. Hep.. Mon 26, 1920.1 

Consumption of Chemicals on the Transvaal Mines in 
1919. — Tho values of the chief chemicals consumed 
on the different mines in tho Transvaal during 1910 
are shown in the appended table: — 


C’lionilcalH. 

Gold mines. 

other mines 


t 

il 

Carbide 

110,248 

:{9fl7 

Cement 

61.701 

4.154 

Chareoal 

4.'.7 

6:161 

Chemicals, nssav and smeltini; 


requisites . . 

14:1,109 

784 

Cyanide 

300,000 


Plslnfectants . . 

;i5.22l 

3690 

Explosives 

, . 1.290.072 

Il3.:i;i9 

J.lmc (white) . . 

121.477 

829 

Lubricants (oils) 

120.020 

32.70.j 

(I'reases and tallows 

10.1.7:19 

9418 

Paint, tj\r, driers, e 

r. .. 2'-(,78t 

26:51 

Mercury 

48.100 


Pamrtin 

2:i.420 

2742 

Petrol . . 

2:;.oo7 

.‘5661 

Soap . . 

12.110 

977 

Soda 

2720 

220 

Zinc and zinc <llses 

2:18.008 

1.5 


— (.S'. .1 fr. EiKjin. 

, Mail, 1920.) 

Rubber Trade in 

Norway. — Stocks 

of raw rub be 


were very scanty prior to the war, and difficulties j 
of shipping rendered it necessary to shutdown some i 
factories and curtail output until conditions became 
easier with the conclusion of the Nerwegian- 
American Agrci’inent in 1918. The annual require- 
ments arc estiTiiated at 150 tons rubbi'r and 200 to 
250 tons balata, practically all of which is pur- 
chased through the United Kingdom. Most fac- 
tories at present are working on aeeumulated stocks. 
Motor tyres are in demand, butenginv'ering troubles 
in Britain have enabled America to maintain the 
lead obtained during the war. Cycle tyres are, 
mainly imported from Great Britain. 

Goloshes are likely to be in demand owing to the 
high price of leather. In this line Britain has lost 


the high place held twenty-five years ago^ owing 
to the export of inferior material. It is anticipated 
that the import duty on goloshes wdll bo removed. 
-{(ndia-liubher J./Aiuj. 7, 1920.) 

REVIEWS. 

TIIK Gil ETNA KECOUD. 

PllKLlMINVKY StI’DIKS VOR U.M. FaCTORY, GrETNA, 
ANIJ Stcdy for an Instali-ation of Phosgkne 
MANriAcTERE, Pp. xi’?. + 145. {London: 
U.M. SInlionery Office. 1920.) Price 15.s. net. 

The work dtme by tlio Department of Explosives 
Supply has hivn generally claimed, at all cvmvts 
hy cluMiiists, (o he second to none other accqm- 
piislud during the war. Although our clieraical 
industry, as a whole, was far from being in so 
moribund a condition ns many of its critics would 
iiave us Ixdieve, yet we were seriously deficient in 
fa<‘tories ami plant adapted for the production of 
organic substances in (piaiitity. Moreover, the war 
soon develoiK'd into one of nations r.ather than of 
armies, so that even tlie vast organisation and 
elahorati' preparations of the Ck-ntral Powers on 
, the chemical siilc proved iuadeijuate to supply the 
j altogether uiiprecodentixl qiiaiititicvS of chemical 
munitions re((uircd hv them. It is now a matter ol 
hi.story tliat the D.E.S. from its very earliest Ix'gin- 
nings umh'r tho of J.onl Moulton had the 

courage to originate an ambitious and far-reaching 
preVramme involving, in particular, the principle 
of tin' construction, in the very shortest space of 
time, of very larg(‘ Government factories solely for 
the prodiK lion of clu'mieal munitions. (Questions of 
iHonorny of cortstruetiori, cost of production, and 
post-war af)pli('atioiis of the ])lants did not K omo 
into consideration, and the sites chosen were 
sek^ ted without referenee to tlu'ir commercial 
suitability. 

liord Moulton .selectod as his “ master builder '* 

I a man of outstanding personality —Kenneth 
(^uinan. One was impres.sed on meeting liim, to 
know liim was to love him, and to work for him was 
an inspiration. Little wonder, therefore, that tho 
team at Storey’^ (iate— all far too mmlest to wush 
their names nvaih'd here- worked early and late, 
hut always methcKlically and scientiticnlly , and that 
the great factories grew apace until the day came 
! when they produci’il their munitions “ according 
I to plan.” 

I Naturally, in the course of this work a large 
I amount of technical information of every variety 
j was prodiK <‘d and coilecte<l by the Factories Branch 
j of tlie D.E.vS., and it ff'came a favourite , scheme of 
I Quiuan’s to have this made accessible after the war, 

I particularly to tlie younger chemists of the country, 
i II is association with the bc\st of our profes.soriato, 
i wlu^si' attrihutos ho was wont to desv-rihe in charac- 
j teristic and flowery language, and his experience in 
i training the staff available for his factories, who 
came to him largely without expert knowh'dge of 
the work they had to do, jiossihly gave him special 
insight into the ideal e<lucati()n for a technical 
(•lu'inist. He often waxeel enthusiastie in private 
conversation ovi'r his schemes for training chemists, 
and felt that the publication of tho information 
accumulated at the national expense would be of 
the greatest value in helping both the growing 
generation and those already in the industry, who 
jirobably without exception Avere ready at all times 
both to help the Factories Branch and to profit 
by their exi>crionces. 

It is a very fortunate circumstance that the 
aiithoritiee have seen their way to give effect to this 
idea, and all concerned are to be congratulated on 
their very broad-minded action. The selection and 
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preparation of tho information could scarcely have 
Doen in better hands than those of Mr. William 
Macnab, who, apart from his intimate connexion 
with the Department throughout its whole existenee, 
has had a lengthy and varit'd acquaintance with : 
clKMiiical industry and is fully in sympathy with the I 
ideals of some of the leading teachers and industrial j 
le.'ulers who ar<' striving to (‘h'vate Driiish chemical j 
indu.stry into its rightful position. His preface is | 
not the least valuable portion of the book and tho j 
< onsideied (^xpression of opinion in it should receive i 
tho widest possible publicity. ! 

Tho first volume to bo puhlislu'd deals wdth a j 
portion of tho gr('at (Irotna Factory and with tho i 
study of an installation for phosgene manufacture. | 
Tho problem at Clrotna was to produce JiO,CM)0 tons j 
per annum of K.D.H. cordite involving the maim- j 
facturo of tho corresponding quantibicH of nitro- j 
glycerin and nitroc*olluloso which in turn required ■ 
cotton w'asLe, dynamite glycerin and tho necessary j 
ae.ids for tlu'ir nitration. Quinan’s plan was to set i 
forth tho <iuantitics of mat(‘rials required in tho i 
different stages and tlie plant nm'ssary for carry- ! 
ing out the various operations. Tho usual draw- ' 
ings wcr(? prepared, hut elaborate oxplanafory I 
notes or descriptions were issued .with each j 
drawing which are stated to have been of j 

the greatest help to those erecting tho plant j 
and to those who had to run it. Tho book j 
contains these drawings and explanatory notes, 
so that evcji the tyro can follow step by stop i 
tlu' development of tho factory. Its value to the ' 
student and to all other chemists and chemical ' 
cngiiK'tu's iiK'xporioiH'ed in the planning of lift^ge j 
(lu'inical works is quite uniqm', and teachers with i 
this volume at their disposal should have a model ; 
on whi(‘h to l)ase their instruction. Fvc^i tlu‘ more ' 
(experienced cannot fail to profit from the study 
of the (Jrctna im'thods and will no doubt pick up 
many valuable points of detail. Criticism of sinh 
a work in the ordinary sense Is iinj)Ossihle and 
would certainly be unprotUahle, hut it is of intt'rest 
to discuss some of tho broa(ie.r issues which arise 
])articularly iu connexion wilh the vext'd question I 
of tho clicmual engineer which at the moment is 
tin* most prominent matter in eliomical circles. i 
N'cry frecpiently in the old days ihe chemist 
stat('(l th<( requireiiu'uts of th(‘ pr(X;ess, indicating 
tho more obvious pitfalls du(^ to tflo nature of the ! 
cheiiiicM. to h(' usiMl, and iho engineer designed • 
and cotis^ icted the plant. This usually requiro<l ; 
a good dea^ of modification before it worked, aiid by i 
th(^ tinui tho jirocoss was running smoothly tlic plant ‘ 
was found to contain many faults which could hav<‘ : 
been iXH tilled by a elosiu’ understanding Indwecn 
engineer and chemist, wlio, though co-operating 
loyally, have as often as not failed la'ally to under- I 
stand one anofh('r’s dilliculties. (h'lieralle^ the ! 
re.sult was (‘ven less satisfaidury alien the eliemist : 
had the larger say in the design, the plant being in ; 
particular too frail to stand the usual rough u.siiage i 
at the hands of the British w^orkinan. 

The chemical engineer, a.s some of us understand : 
his fuuction.s, should act as a connecting link 
betwci'u chemist and engineer. Sneaking the 
language and, still mori*, in syinpatriy with tho 
mentality of both, he can understand the requiri’- | 
iiKMits of the chemisb and translate them to the j 
onginocr. Should he attempt to replace both, i 
disaster is likely to result since tho viewpoint of I 
tbo two is so difTcrent a.s to bo almost irrcsmncilable. 
His function is to be one of the team akin to tho 
half-back in football. In addition to knowing tho 
chemical and physical properties of substances and 
how to design plant, to handle them he should be 
i>os8(‘«sed of a wide knowledge of every type of 
special plant- with their advantages and defects, 
such as the motor enthusiast to-day seems to have 
about the various makes of cars. It requires ex- 
IKirience to acquire this, but tho same may be said 


of the motor car, about which knowledge seems to 
be acquired withon* difliculty. 

The properly trained clieinical engineer in the 
future will play a larg?5 part in stairing tho works 
both in confrol of proc-csscs and in tho construction 
department. Ibis is not tho^phue to discuss his 
training, which is lK*ing lariustly considered by 
Noveral IxMlies; it can bo cmphasisisl, liowcvor, that 
the tea<licrs of cliemi.stry liavo bciui handicapped 
by iiiNuflicicnt kuowh'dge of tlio idisd factory in 
the pa.st, W'herctP the futuro the (i ret nil book 
will certainly go far teward.s supplying this 
information. If road carofiflly ami (ritically, 
the story of the creation of tho (Irotna Works 
givi's the clear impn'ssion of thoroughly sound team 
work, .scieiitilic work in tho hi'st sens(‘, every didail 
calmly and solK*rly eonsiderod, alternatives (carefully 
weighed, calculations made and verili<Hl, the whole 
with a ,‘ilovv, relentless certainty detached from tho 
turmoil of war and yot leading to (ho production of 
a groat factory in record time, satisfactory in every 
detail, yielding its products as calculated and 
plaiinod and playing a great part in our final 
victory. 

Ah tho war developed, (x-onomy in materials 
IxHaino a.s important as (S'ouomy in man power, 
and the (hunaiul for almost every eoncoivahl© 
material iKxaim* so great as t^> exhaust the pro- 
duclive power of the world. I'hen it was that the 
recovery of tlii' spent acids and th(‘ prevention of 
all kinds of waste ix.'eanie so necessary. The descrip- 
tion of the details of this branch of the w'ork and 
the accompanying How slu'i'ts are some of tho most 
valuable portions of the (iretna record; its careful 
study .should lead many otln'is to overhaul prcK’essos 
ill which wa.sle <x-curs to se(.‘ wh(>lhcr under liki^ 
treatment this can he redms'd. 

Contrary to the public belief, jirofits iu chemical* 
industry are ( ut very fine and the' success or failure 
of a proces.s depends largely on tho elimination or 
utilisation of waste both in the form of actual 
materials and in that of heat. The incr(‘ase in tlio 
cost of raw finl and the iletmioration of iks quality 
hav(‘ a mo.st siu ious eonsequi nco for chemical W'orks 
and far mol•<^ attention will liavo to Ijo paid to 
avoid loss of limit in tlie fulure. The chemical 
eiigiiiem* specially traimxl in therimx'hemistry 
will find a lucrativi^ field for his investigations. 

It is inere.asingly m'e<*ssary to emphasise that 
th<^ chemieal engin<‘er, valuable as he is and will 
he, (annot n‘plaee the eliemist, particularly the 
organic chemist. Tlie experience of the writer has 
taught him that men posstsssed of the true 
iiK'iitality of Hh' organic chemist are bccoiuing 
incriNisingly rare in spite of tho fact that industry 
ncod.s them more than any other type of chemist, 
and our teachers w ill he doing a great di.sscrvicc if, 
in the attempt to create cln-mical engineers, they 
sacrifice the organic chemist. 

Till* phosgene-plant studies will 1 ki particularly 
valuable to stiuh nts as they illustrate iu the fulh*«t 
d«*tail the plan adopted of contrasting two alterna- 
tive methods of manufacture and the reasons for 
giving the preference to one of those. Quinan wa.s 
a particular zealot in advixating the use of thermo- 
chemical data in studying these problems, and the 
prohlewi detailed in tlu' hook foinis a perfi'ctly 
admii-ahle exarnph* of what can he don(‘ by the 
st'ientifie apjilieation of jiliysieo-ciu nul al data. 

Tlu' writer ivould have wished to have emphasised 
some of the lo.ssons and warnings contaiiuxi in IMr. 
Ma< nah’s introdiK'tion, hut as this is likely to bo 
widely reprintixl it can adequately six’ak for itself. 

A great service has been done to chemical 
industry by the publication of thi.s w'ork, and 
•though it may take time before the harvest is 
reaped from its seed, it is certain that this harvest 
in time will be a bounteous one. 

E. F. AllMSTRONG. 
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Fubl Production and Utilisation. By Db. H. 8. | 

^ Taylor. Industrial Chemmtry Series edited j 
by Dr. S. Ridkal. Pp. *vi.+279. (London: 
BaUlihre, Tindall and^ Cox. 1920.) Price , 
10.?. Qd. net, 

“Fuel Produetiolt and Utilibaiioii ’’ will ho 
found to be not the least useful of the valuable 1 
, scriea of books edited by Dr. S. Rideal dealing with | 
industrial chomi.stry. Althou^j;h the author states 1 
somewhat diflidently that the bo^ “ is addressed , 
more especially to the yomi):; college Kraduak*/’ it j 
will prove of gre.at«help to all engaged in solving 
problems relating to fiu>h in that there is pro- ; 
sented in delectable form a welUbnlancod and dis- 
criminated compilation of refereneeH to authorities 
on this most important national subject. 

In spite of the author’s elo.se p('rsonal knowledge I 
of the subject, it is inevitable that where ho relies ! 
on long quotations from other publications there 
will be an occasional repetition of inaccuracies. In 
this volume there are fewer than usual, but they ' 
exist and are instanced on p. 121, where it is stated, > 
on tho authority of the Times Enoineerino Sujqde- i 
vient, that coke-oven gas i.s supplied from Tanslcy ' 
Park to tho Birmingham Gas Works, whereas it is ; 
moro correct to state that the Birmingham Gas 
Works produces its own coke-oven gas and Tansley 
Park supplies coke-oven gas to tho Sheffield gas 
undertaking. 

Tlio volume contains good sections, theoretically i 
and practically treated, on boiler firing, coal car- 
bonisation, gasification (water gas, blast-furnace 
gas, prodiKX'r gas), residuals, lignite, peat, woml, 
and synthetic fuels. Most rec'cnt work is referred 
to, but there is no reference made to colloidal fuel. 
An excellent ri’sumf. of the position neerning the 
^use of powdered fuel is given in riuolations from 
Gadd and Coffin. Their analyses of the resuli.s so 
far obtained indi(ate well-balanced judgments on a 
difficult problem. 

The author lays much stress on the necessity for 
increasorl effort in the direction of fuel conserva- 
tion, and points out that whereas 50 per cent, of 
the know'll coal resources of the world is to be found 
within the I'nit^Hl States of America, only 20 per 
cent, is present in Great Britain. In spite of this 
low figure in 1910 ovit .‘14 per cent, of the output 
of Great Britain wms emjiloyed for export, repre- 
senting over 70 per cent, of the total .seaborne coal 
trade of the world. Fveryone must agree on re- 
tlection that although this is a tremendous imme- 
diate advantage, it is inevitable that it will ho 
eventually to the lasting disadvantage of tho 
country that is .so prodigal with its natural re- 
sources. 

An interesting table appears on page 25 giving 
the gross and net r.alorific v.'dues of A'arious gases 
and the calorific values per cubic foot of air-gas : 
mixture (theoretically proportioned). The figures 
quoted for coal and coke-oven gas are open to que.s- ' 
tion because tho differences hetwax'n the net and > 
gross figures do not eorresfiond with gmioral prac- 
tice, and the caleiilatiors for t alorifie value per eh. ' 
ft. of air-gas and mixture are not undorstandahle^ 
as they appear much too low and do not agree with 
one’s own calenlations from data culled f?om the 
same table. ^ 

Low-temporature carbonisation, which i.s* being 
boomed so much at the present time, is fully dealt 
with by quotations from Evans, but in the rc- ‘ 
viewer’s opinion there is no justification for the ' 
statement that this process has recently become a 
commercial success, for ho is convinced that the ■ 
rocess cannot compete commercially with the i 
igh-temperatnre processes of the present day, and ' 
that the former can only be financially and com- 
mercially successful after all attempts to produce a* 
“ coalite by rneans of low temperature conditions 
have been abandoned. 


An interesting statement is made that the output 
of carbonising plants is increased by about 10 per 
cent, by tho employment of outside producers rather 
than the usual tytie of internal hot gas producer. 

Tho author (ffiaractcriscs the experimental 
methods of tho Gas Investigation Committee o( tho 
Leeds University and Institution of Gas Engineers 
as not being free from objection, but does not in- 
dicate in what direction his criticism would lead 
him. The committee, however, have given ample 
and sufficient reasons for the methods they have 
adopted, although tlicre is no doubt that for other 
purpo8c.s and other objects the methods would bo 
quite unsuitable. 

Tho proposals of Helps for tho production of low- 
grade gases at ridiculously low prices are lightly 
touched upon, but it would bo dangerous if tho 
readers of this most ii.scful volume w'cro to be 
misled by any of tho fallacious elaims made by the 
hustling progenitor of “ Pleno ’’ — W’ho, however, is 
not always wrong. 

The author lia,s achieved all his objects and moro. 
Tho book is opportune and rises to tho occasion. It 
should ho found on the shelves of all those who are 
in any way interested in the subject. 

E. W. Smith. 
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RAIL CONVEYANCE OF CHEMICAL 
COMMODITIES. 

(RATES AND CONDITIONS.) 


J. LUKES. 

The questions of triinsporlation of goods by rail- 
way and of the costs incurred are of the utmost im- 
portance to-day to the trading community in 
general and to the chemical trade in particular; 
and the result of the unfettered power givtm to the 
Minister by the Ministry of Transi:>ort Act, 1911), 
has been unpleasantly revealed. 

Increase of Rates . — Under the provisions of the 
Transport Act, Section 3 (o), the rates and charges 
were raised on January 15 this year by from 25 per 
cent, to over 100 per cent., acc'ording to class and 
on July 7, 1920, a further reference was macle on 
behalf of the Minister of Transport U) the Statutory 
Rates Advisory Committee concerning an interim 
revision of rates and charges, and in c-onnexion with 
this the following extracts from the T('rins of Re- 
ference will be self-explanatory: — 

“I am direct'd by the Minister of Trtinsport to 
inform you that since the issue of his directions on 
December 20 and 23, 1919, to the railway comi)anies 
of the United Kingdom to increase their charg<‘s it 
is ('stimatc'd that the financial result of working 
British Railways (including Ireland) will show a 
deficiency as from A[)ril 1, 1920, at the rate of 
£54,500,000 per annum, wjiich includes incivises^of 
£4,400,000 in salarit's, and wages wliich canu' into 
force on July 1, under the provisions of the vSliding 
Scale.” 

‘‘ Th(' Minister accordingly desir(*s the Com- 
mittee to (lonsider and advise him what imu'eases 
shouftl be made in the rates, fare's, tolls, dues, and 
charges of such companies mj as t (4 yie ld by tl.e end 
of .June, 1921, the total deficit which commenced 
to ac( rue on April I last.” 

Tho ainount of atlditioual money required in 
Creat Britain is coinputed for sixteen fiionths to 
be £00,000,000, and this sum is to be raised between 
th<' time the new rates and fares are i.epofied and 
July 31, 1921 (the date to which the; period was 
subse(|uontly extended). Ic is estimated that tho 
suni to I ' collected from passenger fares in Great 
Britain uii! be £17,000,000 for tne period exj)iring 
Jidy 31, l.>2l, leaving £49,000,000 to be produced 
in Great Britain from the rates and charges for the 
carriage of minerals, merchandise, and live-stock 
by goods and passengr-r trains. To provide this 
sum in eleven months (i.c., from September 1, 1920, 
to July 31, 1921) raU’s must lx; imposed to produce 
£53,500,000 in a year. An iucrea.sed revi'iiuc of 
about £2,500,000 is rcfpiired lu Ireland. 

Tin; Rates Advisory Committee .set up under 
Section 21 of the Ministry of Transport Act, 1919, 
has taken evidence, and its report, dated July 30, 
1920, has been pnesented to the Minister (Command 
Paper 886, price 2d.). According to the evidence 
given befor<' this committee, the proposals sub- 
mitt(!d by tho railway comiiames for securing tho 
increased revenue required were to the effect that 
all rates applicable prior to January 15, 1920, 
should be increa.scd by over 100 per cent., returned 
empties by 200 per cent., small consignments by 
150 per cent., and that no traffics should 1^ ex- 
cepted from these increases. 

These proposals of the railway companies have 
been adopted in the main, except* that the rates for 
manure in bulk, etc., to bo used as agricultural 
manure in the United Kingdom have been increased 
by just over 60 per cent, (whereas higher flat rate 
charges are to bo levied on other, traffic in Class C, 
t.e., 9d. per ton instead of 6d. per ton, os originally 


propowd), and the eflarges for returned empties are 
to be increa.scd by 100 per cent, and no more. 

It must be understooa that the above percentage 
increases aro upon ratt'S which include amounts for 
.station accommoilatiou , scrvi('q^, and in many in- 
stances cartage, and tlifit the total payable is fhere- 
foro heavier than a larger perci'n'tage incn'aso 
would mean on a eonveyance rate only. This factor 
must bo taken into eonsicicration when comparisons 
aro made with iu.-rcast's in other countries, where 
the railway authorities charge only for the services 
performed. 

Whilst it is felt by the i)ublic generally that some 
measure <)f increased charge may lx; due to the re- 
speclivo companies for railway conveyance, ter- 
minal service's, station accommodation, etc., which- 
ever .service or s<*rvices may bo performed for the 
trader, it is essential that the rates and conditions 
oil which sucli increases are based should be equit- 
able ami rea.soiiable. Unfortunately, such a posi- 
tion does not exi.st in respect of the chemical indus- 
tries, ami tlu' traders com;crnc*d have contended 
tor many years that the rates ami conditions ap- 
plicable to their (‘OTniuo<lilie.s were too high, iin- 
roasonabh', ami indeed, onerous; heiiee it may lx; 
well to cletine tne jieeular legal position in \vhich 
the chemical trade tiiids itself. 

Letjal Citnditions and Rates for Dangerous Goods. 
— The first stumbling block to the ehomieal manu- 
facturer is to Ik; found in Section 105 of the Rail- 
ivay Clauses Consolidation Act, 1845, which enacts 
that no person shall reiiuire the company to enrry 
upon the railway any aquafortis, oil of Vitriol, or 
an\/ other </oods which in the judf/mevt of the com- 
inaif he of a dangerous nature. 

The second serious disability is that under Part 
4 of tho Railway Rates and Cliarges Order Con- • 
tirmation .Acts, 1891/1892, the railway conifianios 
are empowered to charge for dangt'rou's goods such 
rea.sonnble suiu a.s they think fit in each c ase. Thus 
thi'y can decide finally as to ivhat merchandise is 
<Iangerous, charge wliat reasonabh' sum theif think 
fit, carry or refuse to carry; and it follows that if 
they agree to accept chemical coinmoditios for con- 
veyance, tlu'y can stipulate tho conditions under 
which they will acc'opt, and spi'cify the nature of 
all packages which are to he used in connexion with 
the conveyance over the railway. 

There is no doubt that tho railway companies, 
having Ix'cn given these wide powers, have raado 
the utmost use of their opportunities, as tho term 
“dangerous goods” now includes practically all 
chemical products, and einhracc.s articles not* only 
of an cxplosivo, inflammable, corrosive and poison- 
ous nature, but also merchandise w^hich is in any 
slight manner objectionable under any extreme con- 
ditions; and the extent to which they have used 
the power is amply demonstrated by tho fact that 
the regulations and conditions applicable to tho 
carnage of dangerous goods in the General Rail- 
way Cla.ssification for the year 1890 occupied 38 
pages, whilst in the Classification for 1920, out of a 
total of 488 pages no less than 212 arc taken up by 
the Kpeiial classification for so-called dangerous 
goods. 

This freedom in the matter of acceptation of 
traffic find fixing of rates and conditions (with- 
out .statutory check and effective means of criticism) 
was conferred upon the railw'ays years before it was 
renli.sed that the chemical industry was indispen- 
sable to the national interests, and it is seriously 
questioned whether Germany would have ou^ 
stripped this country in chemical production and 
initiative (in tho manner she did, as was made 
clear by tho war) had our railways not discouraged 
tho internal movement and interchange of 
chemicals by levying charges wdiich prohibited the 
movement of heavy raw materials, except for very 
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short distances, and restricted the transit of inter- 
mediate and finished products^by imposing onerous 
rates and conditions. It' beyond doubt that the 
manufacturers found it better business to export 
direct semi-manufactured chemical commodities to 
foreign countries — particularly to Germany — to be 
worked into the finished article there, rather than 
to incur the exjienso of a scries of movements by 
rail in this country. 

With the view of clearly illu^rating the differ- 
ence between rates for the convo^anco of ordinary 
merchandise under Part 1 and the sums payable 
for dangerous gooas under Part 4 of the Order Con- 
firmation Acts 1891/1892, it should be understood 
that prescribed amounts for service terminals and 
station accommodation are set out in the Acts for 
traffic in Part I. In the case of Class 2 traffic the 
charges are : — 

Terminal for station acconunodation 
Is la. (id. jier ton at each end 3 0 


I/oading at 8d. per ton . . . . 8 

Uriloa<1ing at Sd. per ton .. .. 8 

Covering at Ud. per ton .. .. 2 

Uncovering at 2d. per tou .. .. 2 

Total 4 8 


The consignor of traffic placed in the Statutory 
Class 2 (scheduled to Part 1 of the Order) would 
have some means of ascertaining what amount re- 
presenting service terminals and station ac(‘ommo- 
dation was included in his rate (although the rail- 
way companies endeavour to evade their responsi- 
bility to disintegrate rates elaimcd or charg»xl, even 
upon receipt of a formal request addressed to the 
secretary of the company). On the other hand, the 
consignor of a eoinmodiiy which the railway com- 
panies have classified as dangerous and have in- 
dicated in their special classification that the figure 
• .shown against Class 2 in the Palo Books may be 
taken as the rea.sonablo sum they think fit to charge, 
has no means of ascertaining what portion of the 
sum represents terminals and accommodation, no 
details being set out in the Acts under Part 4, as 
in the case of Part 1. The result is that the rates 
on Part 1 traffic, which apply at railway com- 
pany’s risk and include! full 8(?rvice and station ter- 
minals, provision of railway rolling stocky collection 
at sending point and delivery at destination by 
road cart, are equally applied at owner’s risk as 
“ roa.soiiable sums” to chemical merchandise in 
Part 4 of the Provisional Orders, oven when such 
merchandise passes from private siding to private 
siding in tank wagons providtKl by the traders, giv- 
ing concentratfxl loads of from 8 ions to 20 tons per 
truck. 

This is a serious hindrance to chemical manufac- 
turers who have provided their own private sidings, 
and the railway companies go so far as to state that 
it is not usual to make any siding allowances from 
the sums they prescrilie for dangerous goods, even 
when relieved by the private-siding owner of load- 
and unloading services, tho provi.siori of station 
premises and rolling stock. 

Contract Conditions . — In addition to the levying 
of unreasonable rates or charges, tho carriers en- 
force special contract conditions in connexion with 
chemical traffics; they require indemnities against 
third-party risks under certain circuinstanops, and 
(with a few exceptions) the merchandise is conveyed 
only at the risk of the trader. The consignor is 
bound to subscribe to consignment notes which 
contain, in addition to the indemnity referred to, 
conditions placing the sole risk upon himself and 
relieving the railway company of any lo.ss of or 
injury or delay to the said goods, and undertaking 
that the goods will be remov^ at destination within 
four hours (in the case of tank wagons, six hours! 
— in default to pay fis. ^r ton per hour — and if 
not removed within twelve hours agreeing to the 
railway company selling the goods in such a manner 


and at such time as it thinks best. This mesns that 
the charge for standage of a 20-ton tank wagon or 
petrol would be £6 per hour. 

Itolling Stock.— During recent years some thou* 
sands of railway tank wagons have been built by 
private traders and placed upon the railways; it is 
contended that no adequate provision has been 
made by the railway companies in their classifica- 
tion for liquids conveyed in such vehicles, and that 
in these cases the unreasonableness of the rates or 
sums charged is most pronounced, particularly 
tho charge which is made, presumably by wav of 
insurance, in consequence of any slight risk which 
may he left to the railway companies to bear, 
through the alleged dangerous nature of the liquid 
conveyed. 

Premiums for liisk . — It is surely a business pro- 
position to assume that a small premium would 
cover insurance for tho limited measure of risk, 
since explosives, inflammable, corrosive and poison- 
ous liquids, properly packed in accordance with the 
Home Office and railway companies’ specifications, 
are not far removed from ordinary merchandise, 
and petrol and other inflammable liquids sent in 
specially manufactured .steel drums or in specially 
constructed owner’s tank wagons could not ne fired 
unless the drums or tanks were faulty, in which case 
tho railway companies would bo relieved of all 
responsibility by the conditions of contract; and it 
is ludicrous to suggest that a poisonous liquid is 
dangerous in a railway tank wagon. At the same 
time the premiums demanded by tho carriers for 
thf risks which do not in practice exist are enor- 
mous, as illustrated by the following extract from 
the General Railway Classification: — 

Oils, not dangerous, in owners’ tank 

wagons, 8-ton loads Class 0 

Petrol or benzol, in specially constnicted 

owners’ tank wagons, 8-ton loads ... Class 2 

Tlie following table shows tho rates levied, prior 
to Sl'piemlwr 1 last, between larg<! centres in re- 
spect of goods in the classes mentioned : — 


Liverpool and\ 
London J 

Class C. 
Per ton. 
8. d. 

30 3 

Class 2. 
Per ton. 

B. d. 

. . 55 6 

Dirferbnok. 
Per ton. 

B. d. 

.. 23 3 

Leeds and \ 
Glasgow / 

86 ll 

.. 62 1 

.. 25 2 

Bristol and\ 
Birmingham / 

16 3 

.. 30 4 

14 1 

Cardiff and\ 
Sheffield / 

33 8 

.. 65 6 

32 2 

Tho differences between 

the two rates show that 


tho carriers reejuire unreasonably heavy sums for 
insurance, and the rates themselves indicate what 
the charge would bo for tho carriage of 20 tons in 
a railway tank wagon. 

Comparisons with Cermany and America , — It 
would not be quite fair to complete this article 
without some definite reference to charges made 
in Germany, as compared with charges (pre-war) 
here; and the following comparisons will show the 
position so far as benzol, toluol, and naphtha, in 
owners’ tank wagons, Inflammable Liquids Class 
“ A,” fla.shing below 73° F., are concerned; — 


50 Miles. 90 Mn.Rs. 130 Milks. 
Per ton. Per ton. Per ton. 

8. (1. 8. d. 8. d. 

Germany ,, 7 0 .. 10 0 .. 14 0 

England 16 0 .. 21 6 .. 26 0 


In America, the Inter-State Commerce Commis- 
sionj with the assistance of the Bureau of Ex- 
plosives, controls the classification, rating and con- 
ditions under which dangerous go^s are conveyed, 
and evidence recently given before the Rates Ad- 
visory Committee illustrates the unreasonable 
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manner in which the question of danger is dealt 
with in this country. It appears that in America, 
inflammable liquids, flashing over 80° F., are not 
considered as dangerous liquids, whereas in this 
country in a recent case before the llailway and 
Canal Commission Court [Midland Kailway and 
Others v. Brotherton & Co., Ltd., and Wm. Butler 
& Co. (^Bristol), Ltd. (c/. J., 1920, 187 k)], it was 
declared that the railway companies did not accept 
160° F. as the dividing lino between danger and 
safety, and their contention was upheld by the 
Court. 

Dangerous or Non-Dangerous. — In arriving at a 
decision as to whether the commodity is dangerous 
or otherwise, the English railway companies are 
guided by a body of chemists who, generally speak- 
ing, have no works’ experience of chemical pro- 
cesses and products; they do not appear to con- 
sider whether the merchandise is safe in the pack- 
age in which it is conveyed, but what might happen 
in case of a train accident or an accident to a con- 
tainer. In the case of leakage of liquids not inflam- 
mable under normal daily temperature, the com- 
panies point out that there may be danger provided 
the rays of the sun during the hottest day in 
summer were to fall upon the leakage, and provided 
that a man should at that psychologicill moment 
drop a match or a lighted lamp on the liciuid wliich 
had so oscape<l. (It, of course, stands to reason that 
unless the match or light were dropped at the 
correct time the leakage may have evaporated 
quickly in the rays of the sun). 

il.s.tMfanrfi for Key Industry, — It is the firm 
opinion of a number of large chemical manufact- 
urers that no real attention or assistance has been 
given to this key industry so far as the carriers are 
concerned, and it sooins that the fact of extortionaio 
charges having been paid in the past is suflicient 
guarant/CO for their continuance in the future — 
quite ^jverlooking the considei ation that the conse- 
quent cramping of trade and tli^ driving of by- 
products and semi-manufactured commodities 
abroad are against the host interests of the country, 
and will not assihL us in me<*ting the demand for 
high explosives, should another war break out. 

Revision of Railway Rates. — Particulars of the 
difficulties and the serious position in which the 
chemical manufacturer is placed have been given 
in evidence before the Statutory J^ates Advisory 
Oominittoe in connexion with the hearing re.spiu't- 
ing the t-enorul revision of railway rates and 
charges. Trade vvitnoss(*s have supported proposals 
that an impartial Business Tribunal, ca.sy of acce.ss 
and inexpensive, should he appointed to have the 
power of classifying merchandise of every descrip- 
tion, including dangerous goods, and of deciding 
the rates, charges, and conditions to. be applied ; 
and it has lieen particularly pointed out that the 
railway companies should be permitted to charge 
only for the services they actually perform, and 
for the accommodation which is provided and used. 
It is hoped that in the national interests the Com- 
mittee will make such a recommendation to the 
Minister of Transport as will accord the chemical 
manufacturers and traders of this country some 
right to he consulted in connexion with the convey- 
ance of their morchandiso and the cost; and that 
more reasonable and equitable terms will bo ob- 
tained in the future, so that British chemical manu- 
facturers may enjoy a reasonable chance in com- 
peting with traders in other countries where the 
conditions are more favourable in regard to railway 
transport. 


Patent Office Library. — On and after 
. ^tober 1, 1920, the hours of opening will bo from 
f 10 a.m. to 9 p.m. (in lieu of 8 p.m. as hitherto), 
I except on Christmas Eve and Easter Eve, when the 
I cloBing hour will be 4 p.m. 


UhUID OXyCEN EXPLOSIVES. 

J. THflUBlIllN. 

Liquid oxygen cxplosive.s, iiaimsl “Oxyliquit,” 
wore first introduced iji 1897 Linde, whose pro- 
cess for the commercial liquefaction of air, devel- 
oped two years previously, reiulen'd such 
I explosives po-s.siblo. In free competition with 
ordinary explosives they made no progress, hut 
during the war their use rapidly spread in German 
industry, where they enjoyed af virtual monopoly 
because ordinary explosives, or the raw materials 
therefor, Avere reserved for military purjioses. 
Under the name “ Spreiigluft ” they w'cre exten- 
sively used by the Germans in the iron, potash, 
and non-fierv coal mines, and for tunnelling and 
demolitions both civil and military. 

Liquid oxygen for explosives should contain at 
least 85 per cent, of oxygen, and usually contains 
85—90 per cent., the remainder con.sbting princi- 
pally of nitrogen. Its boiling point is -18.*!° C. ; 
consequently, in order to minimise loss by evapora- 
tion in transit, it is produced as near as possible 
to the site of the blasting opiuatituis. The lique- 
faction plant is generally of the Linde, Claude, or 
Heylaiult typo. The liquid oxygen is either stored 
in a largo vacuum-jacketed reservoir until re- 
quired, or run directly from the plant into the 
transport vessel.s. These are vacuum-jacketed, 
spherical flasks of bra.ss or steel with a capacity 
usually of 15 — 25 litres, constructed on the priii- 
cipie of the Dewar flask. As in this, the inner 
walls of the vacuum jacket are silvered or polished, 
and the vacuum is improved by placing a quantity 
of highly absorptive charcoal in the jacket to 
absorb residual air and the small quantity of air 
which gradually leaks through the pores of the 
metal. This i.s an application of Dowar’a dis- 
covery of the high absorptivity of charcoal for air 
near the boiling point of the latter, the vacuum 
being almost perfect so long as the vessel contains 
liquid oxygen. The normal loss of oxygen by 
evaporation from those vessels when new is under 
60 grams per hour. To keep them efficient they are 
tested monthly, and when the lo.ss from themcxceeds 
400 grams per hour they are returned to the 
manufacturers to have their jackets re-evacuated. 
The niM^k of the vessel is long and narrow, and 
when upright the inner flask hangs freely within 
the outer flask and toiuLes it only along the lino 
of suspen'.sioii near the mouth. On tilting the 
ve.ssel to pour out its contents the body of the inner 
ffask touches the outer at two points. The result- 
ing admission of heat inerea.ses the rate of evapor- 
ation of the liquid oxygen, and thereby produces 
sufficient pres.sure in tho flask to expel the liquid 
contents quickly and steadily. For distribution 
to the workings, the liquid oxygen is transferred to 
five-litre vessels of similar construction. 

The explosive is prepared by saturating an ab- 
sorptive combustible, such as soot, lampblack or 
cork-moal, with liquid oxygon. This may be dom* 
ill the borehole as in tho Baldus-Kowastch process, 
but saturation is often incomplete by this method, 
with the result that on firing the shot the explosion 
18 only partial, and tho remainder of tho charge 
may be thrown out burning. It has been found 
bettor to prepare tho explosive outside the bore- 
hole as in the “ Marsit ” process. The absorbent 
is filled into porous cylindrical envelopes, usually 
of linen, paper or cardboard, to form cartridges 
of convenient length and several millimetres less 
in diameter than the borehole. A small quantity 
of liquid oxygen is poured from a five-iitre flask 
iqto an immersion ” vessel, which is usually a 
vacuum-jacketed cylinder of the proper size made 
of glass, porcelain or metal, but galvanised sheet 
iron vessels insulated with slag wool or the like 
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are sometimes used. The requisite number* of ab- 
sorbent cartridges are placed ^^erticaJly in the ves- 
sel, and cause rapid evaporation of its contents, 
the vapour from which scools them thoroughly. 
After this preliminary cooling, which saves oxygen 
and occupies (uily a few minutes, the vessel is 
filled up with liquifl oxygei^, and when the immer- 
sion has lasted ten to thirty minutes, the exact time 
depending on llie porosity of the absorbent and 
envelopes used, saturation of the cartridges is 
complete. They are lifted out b^ moans of wooden 
tongs and pushed with a Avooden rod along an iron 
gutter into tho «borehole, which must be quite 
straight and clean. The detonator is inserted in 
the last c.'irtridge of th(‘ charge and the hole i.s 
tamped with porous material, to allow the evapor- 
ated oxygen to escape. The shot is then fired. 
When {‘l.'iy is used for tamping, a ventilation chan- 
nel is formed in it by rotating a thin brass rod in 
the borehole during tamping. From tho moment 
of th(*ir removal from the immersion ve.s.sel, tho 
cartridges rapiilly lose oyygiui and with it tlieir 
explosive poAAor. At the instant of firing, suffici- 
ent oxygen should be prixsent to prevent the forma- 
tion of carbon monoxide. The interval between 
saturation and firing should therefore bo as short 
as possible and, consequently, there is time to 
prepare only two or tliree shots for each blast. 
This constitiiti's a werious drawback to tho pro- 
cedure just df'scrified, Avliich cannot be avoided if 
ignition is effected by means of an tirdinary fuse. 
If, however, electrical ignition is employed, time 
may be saved by completing the firing arrange- 
ments Avbile the saturation of the cartridges is in 
progress. In applying this method, the detonator 
is fixed in a short cylindrical Avooden block which 
is puslu'd to tho bottom of tlie borehole, the deton- 
ator projecting sliglitly from the block and point- 
ing towards tho mouth of the hvile. The firing cable 
is then corineeted to tho detonator Avires and the 
electrical conlinnity of the firing circuit tested. Not 
till then arc the cartridges transfern'd from tho 
immersion ves.sel to the borehole. It only remains to 
insert the tamping and fire tlie sliot. By this pro- 
cedure the lo.ss by evaporation is minimised, hur- 
ried Avorking is rendered unm'cessary, the risk of 
inisfire.s, due to faulty connexions, is diminished, a 
groat(*r explosive effect is obtained from the mame 
quantity of Ii((nid oxygc'ii, and a larger number of 
shots can he fired simultaneously. Wliere con- 
ditions permit, a further increase in the po.ssihlo 
number of simultaneous shots is effected by the 
practice, sometime.^ folloAVod in potash mines, of 
using a Avooden plug as tamping or doing without 
tamping. 

For exploding charges of liquid oxygen explo- 
sives, fuse alone m.iy often be used, hut as a much 
greater explosive effect is obtained with detona- 
tors, these are generally employed. They may he 
fired by menus of ordinary fuse or electrically. 
When fuse i.s used, a gnsiter length is required 
than Avith ordinary explosives as a precaution 
against accclor.ated burning, caused by tho fuse 
cover igniting and burning more rapidly than tho 
core in tho highly oxygenated atmosphere of tho 
boroholo. The difficulties Avith fuse have led to 
the adoption of electrical firing. Ordinary deton- 
ators may bo usid if they ari^ made so, that the 
liquid oxygon cannot enter them, and if they are 
protected from direct cooling, c.i/., by inserting 
them in small wooden tubes, or if they are allowed 
to remain only a relatively short time in contact 
with the explosive. 

A special detonator much larger than the ordin- 
ary detonators has bi'on devised, con.sisting of a 
perforated iron or cardboard tube containing on 
absorbent such as cork-meal mixed with an oil. 
This detonator is explosive only when saturated 
with liquid oxygen. It is inserted in one of the 
cartridges constituting a charge, before they are 


immersed, and is ignited by an ordinary electric 
igniter. 

For firing a series of shots successively^, a method 
which has proved satisfactory consists in inserting 
a piece of fu-So between the detonator and the elec- 
tric igniter of each charge, tho length of the fuse 
being four cm. for the first and two cm. longer for 
each successive shot. When the igniters are fired 
simultaneously tho shots follow at regular short 
intervals. As a precaution against premature 
ignitions due to sparking, the junction between 
igniter and fuse is enclosed in a cylindrical wooden 
block fiA'o cm. long. Alternatively, the fuse Avith 
ignit<‘r is sometimes coiled up in sand in a cardboard 
cylinder from which only the end of the detonator 
and the wires of the igniter })rotrude. 

Liquefaction plant and accessories for the pre- 
paration and use of liquid oxygon explosives are 
.supplic'd by the Spronglnft (Lm.b.H,, Berlin, and 
other firms. 

Liquid oxyg(‘n cxplo.sivos are stronger than blaek 
])OAV(Ier and can he n.sed instead of dynamite. 
'I’fieir cost depends on tlieir cfficimicy which in turn 
depends very much on local and personal factors, 
including tho attitude and skill of the workers. 
Th(‘v are unsuitable for use in Avet horf'holes, shaft- 
sinking, in quarries where the stone is required in 
large blocks, and in fiery mines. 

It is perhaps too early to forecast the future of 
liquid oxygen explosives, hut it is unlikely that, 
nud<'r normal condition.s, they will replace ordinary 
explosives to any appreciable extent. Since the 
Avar their importance has diminislu'd oAving to the 
rtnoAved ])()ssibility of obtaining ordinary explos- 
ives. The existence of the necessary plant in 
(h'rmany might ho expected to favour tho profer- 
enee of liquid oxygen (‘xplosivcs tlu're. hut ordinary 
('xplosives have already displaced thcmi in some 
districts. In Alsace Lorraine, on the other hand, 
the situation is still obscure', owing to tlie in- 
tluonce of the Fm'nch Govornnient tax on explosives. 


MEETINGS OF OTHER SOCIETIES. 


THJC INSTn’lJTI': OF METALS. 

The Autumn Meeting of the Institute of Metals was 
held on vSeptemhi'r 15 and 16 at Barrow-in-Fnriiess 
under the presidency of 8ir Gc'orge Goodwin, and 
Avas very well atterulc'd. The number of papers pre- 
sented Avas so large that several of thc'iii had to he 
taken as read, and tho discussion of others cur- 
tailed, although it is hoped that many Avritten con- 
tributions to the diseiissions will he received later. 
On the practical side, .Mr. 11. B. Weeks, who also 
acted as local hon. .secretary, communicated an 
account of tho practice in brass-foundry Avork at 
Messrs. VickcTs’ Avorks, as a preliminary to tho 
visit Avhich tho memhc'rs were enabled to make to 
the foundry later in the day. Messrs. T. G. Barn- 
ford and W. Bl. Ballard p;ave an aec'ount of t'xpcri- 
ments to determine the influence of dissolv'ed gases 
on brass of high grade, and showed that tho tem- 
peraturo of pouring is the detennining factor in 
influencing the quality of the casting, and not the 
maximum temperature to which the metal has hc'on 
exposed. Pouring at a temperature Avithin 40° C. 
of the liquidus will usually render the casting 
porous. The authors described their experimental 
methods for collecting and analysing the gas con- 
tents of a brass. Mr. R. T. Ilolfe discussed the 
influence of arsenic and antimony on the proper- 
ties of Admiralty gun metal, reaching the con- 
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elusion that l>oth elements are deleterious, and that 
large quantities cause unsoundness us well as brittle- 
ness. Commander G. B. Allen dcscril^ed the ex- 
periences of the Navy in regard to condensers, 
especially undtu* war conditions, and called atten- 
tion to the importance of erosion by sandy particles 
in bringing about deterioration of the tubes at the 
inlet ends. Varnishing or coating tlio tubes woidd 
probably have a good effect if the practical diffi- 
culty of forming a uniform film could bo oveiaome. 
In the discussion on this paper. Dr. Bengough 
stated tliat erosion plays a less important part in 
shore plants, and that the initiation of corrosion 
bad not been traced to the presence of spills or 
similar d(‘fc(‘ts. He also snggeste(i a modification 
in the nu'thod of inserting the tuln's into the fer- 
rules in order to lessen the possibility of the ac- 
(Mininlation of air bubbles. 

On the more strictly scientific side, tbe principal 
paper was tliat by Prof. H. C. H. Cai'i^enter and 
INfiss C\ F. f^ilam, on crystal growth and recrystal- 
lisation in metals. This included a very (‘xtensivi' 
serii's of observations, partly on aluminium, and 
[lartly on an alloy of tin containing 1‘.5 per cent, 
of antimony. This alloy has the convenient pro- 
p(»rty of marking each stage' of grain growth by a 
raised boundary on a polished surface, so that each 
successive' stage may be watched, and the results 
pbotograiihed without confusion. The authors dis- 
tinguish sharply between the growth of crystals by 
gradual movement of their boundaries and re- 
crystallisation, which implies complete re-orienta- 
tion from new centres. I’hey conclude that plastic 
deformation is necessary for both, and th at Ue 
higher tho temperature of heating, the less is the 
amount of previous (b formation which is required. 
Large crystals do not necessarily grow at tbe ex- 
pense of small. Tin' matU'r is a controversial oru', 
and*the authors, while showing tbe inadequacy of 
existing explanations, are noL^yct jirepari'd to 
offer a complete hypothesis of tireir own. Hr. AV. 
Ttosenbain criticisi'd the (onclusions of the paper, 
and maintained the adi'quaey of his own explana- 
tion. The stihjec't was \'igoronsly di.'>cnssed, and 
Hr. F. C. Thompson showed slides to prove that 
in certain alloys general <lisint('gration of a crystal 
took place before the appearance of ik w crystals. It 
was generally agreed that a further knowledge of 
tbt' intimate structuia' of crystals would be recpiired 
before j 'omplete .‘ucount of tlu' process could be 
giv('u. '! •. F. .Johnson deserila'd the .‘ippearanee 
of narrow ruins, resembling Neumann lamelbe, in 
cold-worked Ix'ta bra.ss, and Mr. J. H. S. Hiekenson 
gave an aeeonnt of the intercrystalline fracture 
of some brasses when brought into contact with 
metals or alloys of low molting point while in a 
state of tension. A good piece of lliermal analysis 
work wns conlribnted by Mr. H. H.mson and Miss 
M. L. y. Gayler on tbe alloys of magnesinm and 
idnmininm. 'J'ho system pr(»ved to lx- a «linienlt one, 
OAving to flic very small crystallisation-interval in 
the most important part of the series, but the exist- 
eneo of two compounds has bomi clearly proved. 
Tw'o papers were taken as read, a confirmation bv 
Miss Bingham of tbe existence of three allotropic 
modifications of zinc, and an aceoiint of the con- 
stitution of alloys with a tin basis containing cop- 
per and antimony by Dr. O. F. Hudson and Mr. 
J. H, Harley. 

T-he visits (;oinprised the v'cry ('X tensive engineer- 
ing aiwl shipbuilding works of Messrs. Vickers, 
including tbe airsbip-eonstrnction department, the 
iron and steel works of tbo Barrow Hmmatito Go., 
and the Barrow Paper. Mills. On the last afternoon 
tbe mombors travelled by train to Lakeside and 
mmlo a steamer tour of Lake Windermere. 

The Spring Meeting, 1021, will be held on March 9 
and 10, in London, and the May Lecture will bo 
M Kv Prof. Thomas Turner on “ Casting of 
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SOCIETY OF H\jI:RS ANH COLOUllISTS. 

The first meeting of the Session 1920—1921 of tho 
Midlands Section of th# Society was held in tho 
University Colleg(‘, Nottingham, on September 24, 
wlu'ii a lecture on “ The F.xaminat ion of Hydro- 
carbon Oils” was givmi by Mf. j,. (iuy Hadcliflo 
(Manchester). 

The well-known physical tests usually applied to 
mineral oils wore briclly reterred to, emphasis being 
laid on the correlation of the various tests and tho 
intorpretations of tho iiiimorical data obtained 
therefrom. The distinction bctBi'cn viscosity and 
oilincss was disensscil, mention being made of tho 
iniliH'iice of free fatty acid.s on tho c*fii(noney of 
lubrication. The .Michcll viscometer was shown and 
described especially as a nn'ans for tho rapid deter- 
mination of viscosity in workshops. Following 
remarks on tbo determination of flash point, the 
difficulty of obtaining concordant results as to loss 
in weight experienced on boating oils in air was 
niontioned, aiul the opinion expressed that at Jire- 
sont there was not a really satisfactory apparatus 
available for Ibis purpose. In connexion Aviili fuel 
oils, tbo apfiaratns used for di'ti'nnining tho tem- 
perature of spontaiK'ons ignition was dc'seribed and 
certain important generalisations were cited. In 
dealing with tbe stability of miiu'ral oils, special 
attc'ntiun w'as given to tbe ease with which such 
oils undergo oxidation with the formation of solid 
precipitates and the produeiion of acidity; the 
conditions favourabb' to such changes were detailed 
ami some aii'onnt given of the nature of tbo 
deleterious prodin ts. Tho lecture concluded with a 
brief description of some machines used for di'tcr- 
mining the friction-reducing values of oils when 
applii'd to bearings. 


I NEWS AND NOTES. 

CANADA. 

Copper and Nickel in Quebec. — It is rc'ported that 
lodes of copper and nickel ore exti'iiding from 10(h— 
110 ft. have Ik'cii discovered in tbo Lae du 
Bonnet mining district. Tbe Dominion Govern- 
iiu'iit has sent a snrvi'y party to make a report on 
; the whole field, — (Official.) 

Antimony Development in New Brunswick. — An cx- 

i penditure of .$7.50,000 in tbe development of tho 
antimony miiu's at Lake George, near Fredericton, 
N.B., has been forecastcil by tho president of the 
i North American Antimony and Smelting Co., Ltd. 

I It is oxjn'cted that shipments of the ore w ill bo com- 
inenceil early in the autumn.— (Bd. of Trade J., 
Aug. r>, 1920.) 

Discovery of Arsenic in British Columbia. — A large 
deposit of metallic arsenic is reported t(i have been 
found on Alder Island belonging to tbe Queen Char- 
lotte grouj). Hand-picked s|)eeimens show from IH 
to 24 per cent, arsenic. This is the first know n 
occurrence of arsenic in British Columbia, although 
it has been obtained for soiiu* years as a by-product 
from ^be arseno-pyritic ores of the Hodley Gold 
Mining Co.--(./. Ind. and Htig. Chem., Ayg.\ 1920.) 

The Fertiliser Industry. — The nnmlx'r of companies 
in Canada making commercial fertilisers was 12 in 
1917, and 15 in 1918, exclusive of slaughtering and 
meat-packing plants producing fertilisers as by- 
products. The as.sets and working capital ot theso 
15 companies were $.3,CH34,lll in 1918, or about 10 
per cent, more than in 1917 ; 412 persons wore cm- 
» ployed, and the total salaries and wage.s p ud 
amounted to $370,091. Large quantities of fer- 
tilisers are produced by the beet-sugar industry 
and the chemical industry, whilst thousands of tens 
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of ammonium sulphate are produced in coke-oven 
plants and exported, mainly to the West Indies 
and Southern States, as a fertiliser for sugar-cane 
and cotton crops. Cyan amide has been prcduced 
on a large scale in Canada in recent years and the 
consumption is increasing, but the bulk of the out- 
put is exported. Potash is %nade from wood ashes 
on a small scale. The total value of the output of 
the Canadian fertiliser industry in 1918 was 
12,558,007 (1^2,295,075 in 1917), ami included 27,985 
tons of “complete” fertilisers, worth ^1,238,064; 
10,934 t. of “ nmmoniated ” fertilisers, worth 
$481,947; and 27^384 t. of basic slag, w-orth 
$2J19,81C. The total value of the materials used in 
the year was $1,573,582. — (IJ.S. Com. Ilep.^ July 
10, 1920.) 

Electric Reduction of Iron Ore*. — Although the iron 
ores of Ontario arc known to Ikj of considerable 
extent, yet owing to their high sulphur content, 
and the fact that they are usually eiderite or mag- 
netite, successful operation has never been attained 
except in one or two cases. The scarcity of coal in 
Ontario has been a factor restricting dome.stic pro- 
duction, but there is abundant water-power. An 
electric smelting method has boon developed by Mr. 
J. W. Moffatt, of Toronto, which makes use of both 
a reduction furnace and an electric furnace working 
in combination. The carbon monoxide given off 
during the reduction is utiliscnl to supply heat 
for the reaction, so that, theoretically, no fuel Ih‘- 
yond that needed for r('duction is required. In 
actual practice, however, a small amount of heat 
must be added. The or(? is crushed and fed into the 
reducing furnace and carbon added. The sulphur 
is burnt off before rerluetion is allowed to take 
place, and then the metallic iron is conveyed in 
^n air-tight conveyor to th(' cle< ♦ric furnace, where 
*t is melted down and refined. Master patents for 
the process and the furnace.s have been taken out 
in Canada, the United States and other countries. 
It is expeek^d that arrangements will shortly he 
made for the erection of a plant. A process for 
the electric reduction of Ontario ores has also been 
invented by i^rof, A. Stansnehl, of MeOill Univer- 
sity, Montreal; patents have been applied for, and 
arrangenionls for large-scale working are being 
considered. 

AUSTRALIA. 

Tasmanian Industries. As Tasmania is constantly 
suffering from either actual or threatened shortage 
of coal, considerable interest is now being taken in 
the country’s own resources. Tests of coal mined 
at Preulinna gave very good results in regard to 
yields of gas and coke, and it is stated that this 
held eonlains soim? oO million tons of coal, which 
include the best steam coal, gas coal, atid Torbanitc 
shale. 

Messrs. Hoskins, ironmasters of New vSouih 
Wales, are working towards tin* establishment of an 
iron industry in Tasmania, and are stated to have 
acquired the leases of areas on the w'e.st coast con- 
taining deposits of magnetite and h.aunaiile. The 
Government is investigating the question of utilis- 
ing and developing tlu; waters around Strahan for 
use as a harbour. 

The Emu Ray Railway Company of Ta.^n^ania, 
which owns the railway line to Mount Rischoff, 
has decided to enlarge its engineering workshop at 
Burnie and to undertake general engineering w'ork 
for the public. 

Active operations have begun in connexion with 
the establishment of w oollen mills at Launceston ; 
and Messrs. Cadbury i% Co., chocolate manufact- 
urers, propose to erect a factory at Claremont, near 
Hobart. 

According to the latest returns, the population of 
Tasmania was 218,121 on March 31 last, a gain of 
1370 in twelve months. — {Official.) 


FRANCE. 

Industrial 'Si>it%.~-Metallurgy . — Work in the fac- 
tories is progressing steadily in spite of the con- 
tinued lull in business owing to the holiday season. 

I In Meurthe and Moseile the devastated works are 
being actively reconstructed on the most modern 
lines, and in Lorraine the blast furnaces at 
Ottange, Redange, and Uckango will soon be in 
working order. Speaking generally, there has 
been a marked improvement in the supplies of raw 
material and fuel during the last few weeks, and 
prices remain firm. 

Coal . — The output from the Sarre region is in- 
creasing every month, and the supply of American 
coal, which is coming in at the rate of 335,000 tons 
monthly, is exj)ected soon to reach 500,000 t. The 
French production has l)eeii 2,143,000 t. of coal and 
159,000 t. of coke, which rcpre.sents an increase 
of 50 per cent, over the average production from 
January to May. The supply of German coal for 
August reached the figure agreed to at the Spa Con- 
ference, viz., 1,640,000 t. The actual deliveries 
totalled 1,646,186 t., made up as follows (the 
figures in brackets represent the quantities agreed 
to): Ruhr district, 1,457,988 t. (1,458,000); Aix-la- 
Chapellc, 66,268 1. (64,000) ; Cologne basin, 121,430t. 
(120, OtX)). 

i The Chemical Industry . — A company termed 
! “ La iSociote des Cristalleries do Nancy ” has been 
i formed to manufacture perfume bottles, which 
I were formerly imported. As the production of 
I natural and .synthetic perfumes is making great 
; hea^lway, the new' company should find a ready 
I market for its products. Prices in the perfumery 
I market have reached such abnormal heights that 
I former big buyers, like America, are holding back, 
j The policy of high prices is deprecated by many as 
I iK'ing certain to lead to the establishment of largo 
j perfume factories in foreign countries. 

1 Cotton and Woid. — In the, past France has im- 
ported practically all her requirements in these 
commodities, but rei'cnt experience has shown the 
necessity for developing the potential resources of 
j the French colonial empire. In 1913, imports of 
I cotton amounted to 329,537 t., to wliich total the 
j L.S.A. contributed 78 per cent., Egypt 8, India 7, 

I and Great Hritain 2 per cent. 8o far the attempts 
to cultivate cotton in Tndo-China, the French 
1 8udan, New Caledonia, and Madagascar have been 
very sporadic. In regard to wool, 96 per cent, of 
I the supplies of which is imported, attempts to pro- 
i duce it have In^n made in Upper Senegal, Nigeria, 

: .and more particularly in Morocco, whence 30,000 t. 

; is expected to be delivered in 1920. 

Copra Production in Cochin-China. — Cochin-China is 
i tlio largest producer and exporter of ciopra in Indo- 
i China, the average export being about 7160 tons 
: a year, destined almost exclusively to France. The 
I cof:onut palm is cultivated in most of the villages 
of Cochin-China, and plantations of 3600 and 3200 
j hectares (hectare = 2’47 acres) exist in the provinces 
of Mytho and Rentre, whilst there are smaller 
] plantations in the provinces of Vinh-Long and 
I Gocong. During the war the few shipments re- 
! suited in decreased production, and, by 1917, the 
I exports only reached 2000 tons. The oil factory, 

I established near Saigon, in 1917, can treat 2000 
I tons of copra a year, and its production will shortly 
I bo increased. About 1000 hectares of new planta- 
tions will reach their full output in five or six years, 

: and wdll yield some 1500 or 1600 tons. It is esti- 
i mated that within the next twenty years Cochin- 
! China could produce sufficient copra to supply the 
greater part of the needs of France. The industry 
offers a wide field to both planters and capitalists. — 

, {Bd. of Trade J., May 13, 1920.) 

Phosphate Deposits in Morocco. — The French Cham- 
ber of Deputies has sanctioned the raising of a loan 
of 744,140,000 francs by the Moroccan Government 
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for tho Durpose of exploiting the rich beds of phos- 
phates discovered in the district of El Boroudj. — 
XUtv. d. Prod. Chim.i Aug. 31, 1920.) 

Liquidation of the Alsatian Potash Mines.— On July 
31 the French Chamber of Deputies sanctioned the 
appropriation of 76 million francs for the purchase 
and management by the State of the potash mines 
in Alsace, and one million francs for preliminary 
working expenses. As a consequence, tho official 
liquidator of the mines, who is chairman of the 
Societe Comracrciale dcs Potasses d 'Alsace, has de- 
cided to reduce the amount of potash salts allocated 
for export during the last four months of this year, 
and to render available for French agriculture 

22.000 tons of potash (K^O) in excess of the amount 
originally provided for. — (liev. d. Prod. Chim., 
Aug. 31, 1920.) 

UNITED STATES. 

The Future of the Use of Oxygen-enriched Air in 
Metallurgy. — Tho possibility of applying oxygen to 
various standard metallurgical operations, which 
depends to a large ex'tent on a relatively cheap 
supply, was discussed by Dr. F. G. Cottrell in a 
paper before the American Iron and Steel In- 
stitute. The two modern processes in general 
application for the production of oxygen are from 
water by electrolysis, and frfim air by lique- 
faction and distillation. The horse-power 
in power consumption required for tho first process 
works out at 6000 h.p. hrs. per ton. and for tho 
second GO h.]). hrs. per ton, i ton of liydrogen and 
tons of nitrogen being produced as by-produ<fts 
in the two proc<'ss('s. These values are theoretical 
limits based on 100 per cent, efficiency, but as both 
processes involve reversible actions losses must bo 
allow'ed for. Tho actual efficiency of tho electrolytic 
proce«s is 80 to 85 per cent All available data 
point to the liquefaction process as being the most 
suitable for obtaining a cheap Aipply. Patents 
for centrifugal separation have been taken out, b«it 
none of them seems to overcome the many difficul- 
ties encountered. A plant erected in Alabama dur- 
ing the war for the fixation of nitrogen would, 
if operated for oxygon, yield an output equal to 
the present United States production uf 1.30 ions 
per day, one-quarter of wdiieh is produced by elec- 
trolysis, and the remainder hy liquefaction. 

At pre.ent 95 per cent, of tho above output is 
used in torches and for cutting and welding opera- 
tions. With an increased supply at a cheaper cost, 
oxygen could he applie<l with advantage to increas- 
ing the calorific intensity of the blast in blast fur- 
naces, thereby effecting economy in fuel, to supply- 
ing a strongly reducing atmosphere in the open- 
hearth furnace using a smaller gas voli^me, to allow- 
ing tho use of low silicon iron in tho Bessemer con- 
vertor, and ill gcmeral to many metallurgical opera- 
tions invmlving volatilisation processes. — (Chem. 
and Met. Eng,, July 14, 1920.) 

GENERAL. 

Reported Discovery of New' Potash Deposits in Spain. 

— Potash mines (’ontiiiniiig earnallite and sylvine 
embedded in rocksalt have Ix’cn discovered near 
Snria and (Cardona, in the Province of Barcelona. 
Provisional estimates fix the quantity of earnallite 
at 2,550,000 metric ton^^ and that of sylvine at 

1.150.000 t. — (Z. angew. diem.. Sept. .3, 1920.) 

Dl8C0\ery of Iron Ore in Iceland. — Prospecting near 
Oenundarfjordeu has disclosed an occurrence of ex- 
ceptionally good iron ore with 70 per cent, of met.il. 
The discovery has aroused considerable interest in 
Sw^en, where a company has been formed to ex- 
iploit it. The mineral potentialities of Iceland have 
mitherto received but very little attention. — (Z. 
^ngew. Chem., Aug, 17, 1920.) 


Reported Discovery of Copper Ore in Finland. — Two 

mining companies, thi Finland Copper Co. and the 
Salla Mining Co., have purchased some large de- 

E osits of copper ore whiai have been discovered in 
Luolajarvi Parish in tho Oulanka River valley in 
northern Finland. Some claims^are said to be very 
rich in copper. There are also rich veins and pro- 
bably extensive deposits of sulphide ore in the same 
locality. — {U.S. Com. Pep., July 21, 1920.) 

Phosphate and Manganese Ores in the Society Islands. 

— The only mineral mined in the Society Islands is 
phosphate, which is produced a»d exported by a 
single company, the Comi)agnie Franeaise des 
Phosphates (capital 11 million francs). This com- 
pany, which owns all the mineral rights for tho 
Island of Makatca, 120 miles north of Tahiti, pro- 
duced from 80,000 — 90,000 metric tons of 80 per 
cent, phosphate a year before the war, and about 

40,000 t, in 1919. Rc’forc the war the phosphate 
was chiefly exported to San Francisco, Franco, and 
Honolulu, but it is now shipped mainly to New 
Zealand. Tho great dilfieiiliy is tho lack of suit- 
able labour, but as the French Government has 
enacted a decree providing for tho regulation and 
importation of foreign labour, the pr^uction will 
probably increase rapidly. 

One island in tho Society group is known to con- 
tain manganese deposits, tho commercial possibili- 
ties of which are now' being investigated on behalf 
of the owner of tho mineral rights. — {U.S. Com. 
Pep., July 13, 1920.) 

The Mineral Resources of Abyssinia. — Important de- 
posits of coal, iron, oil, sulphur, gold, silver, copper, 
and potash arc reported to occur in Abyssinia, but, 
with the exception of potash, none is worked on a 
commercial .scale. The potash deposits, situated 
close to the Erythrcan frontier, and about 46 miles 
from the Red Sea, have been w'orked since 1915 by 
an Italian company, the Societa Mineraria 
Colonialo of Asmara, Erythrca ; they are estimated 
to contain a million metric tons (90% KjO), but tho 
annual outpu'j has never reached 4000 t. Iron ore 
is widely distributed, and some rich deposits are 
known, hut are exploited only to a small extent by 
the native.s. Coal deposits also exist in several 
localities, and certain of them are reported to be 
worth working to supply fuel for the Sudan and 
Abyssinia. A certain amount of salt is quarried by 
the natives in the lowland desert plains between the 
Abyssinian Plateau and the lied Sea, north of the 
Straits of Bab-el-Mandeb. Copper and nickel de- 
posits and clays suitable for aluminium extraction 
are reported from Walego province, and indica- 
tions of oil and sulphur from Shoa province; 
a.slK'stos is also stated to occur. Tho Abyssinian De- 
velopment Syndicate, Ltd., a British company, is 
now negotiating for concessions for the exploitation 
of Ahvvssinian minerals. — {U.S. Com. Rep., June 10, 
1920.) 

Resources of Portugal. — One of the chief resources 
of Portugal is cork, of which over 85,000 metric tons 
is produced each year from 475, (X)0 hectares of cork 
oaks. This output is greater than the production 
of all other countries combined (82,000 m.t.), and 
much of tho trade is in British hands {cf. J., 1920, 
221 r). The production of olive oil is about 580, 00() 
hc'ctolitVes and is only exceeded by that of Italy 
and Spain. There are over 5200 mills and 16,300 
pre.sscs in the country. Some 4 million kg, of rosin 
are produced annually, about 750,000 kg. being 
consumed by local industries. Many of the mines 
are in British and other foreigner’s hands^ but re- 
cently Portuguese companies with largo capital have 
been showing interest in the mining industry. In 
1916 there were 26 coal mines, with a total produc- 
tion of 160,000 t. The relative importance of the 
metals produced in Portugal corresponds to the fol- 
lowing sequence : — Wolfram (annual output 2600t.), 
iron, copper, manganese, antimony, lead, tin, uran- 
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ium, and gold. There are also deposits of clay, slate, 
lirae, asphalt, gypsum^ etc. Among Portuguese in- 
dustries may be mentionec^ pottery, sugar refining, 
and the manufacture of soap, oil, cattle food, and 
cocoa. The linen industry is centred at Braga, the 
thread being imported from Riga, Belgium, and 
Italy ; it is half -bleached in Portugal and finished in 
England. — {Bd. of Trade. J., June 3, 1920.) 

Zinc Smelting in Norway. — The eh'cl roly tic zinc 
smelter, which will shortly he started at fllani- 
fjord, is the first of its kind in Norway, and will, it 
is anticipated, ha^•e tlu' efFoet of stiinnlating the 
d(?volopnienl of new mines and of inen'osing the 
production from old workings. Tin* Norwegian 
production of zinc or(‘ during 1910 and 1917 was, j 
r('spG<'ti vely , 121 and 2!UJ short tons of suljdiides, j 
containing 22—31 per (eiil. of zinc. (I’.S. ('oin. i 
Hep,, July 12, 1920.) 

The Danish Margarine Industry. — Prior to the 
ees.sation of manufacture in 1918 (here won' aliont 
.00 margarine factories in Denmark, hut since pro- 
duction was resnme<! in 19(9 the niimher has in- 
creased to 58. 'Die t(dal output in 1919 was .39,o00 
metric tons, (omparcsl with 1200 t. in 1918, .33,200 
t. in 1917, 56,500 t. in 1910, and an average of 
42,700 t. for tlio perii^l 1911 15. Exports in 1919 
were 1500 t., and imports .300 1. 'I’lie per ropifa 
consumption in Denmark was about 33i) Ih in 
1912 14, 41-8 in 1915-10, 21-2 in 1917, and 27-9 mi 
1919; in 1918 margarine was not on sale. By far 
the greater projioition ot inargariiu' is prepared 
from vegetable oils and fats, and these are con- 
tinuing to stipj)Iant animal fats in the nianufactiire. 
(/. nnyru'. CJicm., June 29, 1920.) 

Artificial Silk Manufacture in Poland. — It is stated 
« that the artificial silk factory at Tomaszow, estab- 
lishcKl snrne years before the war, will .shortly start 
work again. Croat obstacles have been met with in 
restarting the factory owing to the shortage of the 
raw materials retniired, viz., cotton, ethyl alcohol, 
ether, and Biilphnrio and nitric acids. The pre-war 
daily output was 1500 kg., and it is now proposed to 
start i)roducing aixmt 500 kg. a day.— (f/., S'. (Join. 
Hep., July 2S, Wm.) . y 

The Artificial Silk Industry in Italy. — It j.s an- 
noutiecxl that the S(X'i(‘ta di Navigaziono Ttalo- 
Americana, which r('eently increascsl its capital and 
is extending the seo[)e of its activitie.s, will shortly 
construct several lu'W plants for the manufacture 
of artificial silk, which will probably be hxaOxl at 
Turin, Naples, Orbassano and Bra, and it is ex- 
pected that at least 10,000 workers will bo em- 
ployed. 'Idle S.N.r.A. Co., through the controlling 
interest which it hoUls in the “ Cines Seta Artifi^ 
ciale ’’ Co., the “ Viscosa ” Co. of Pavia, and the 
Sociota Italiana della VisC'osn " of 'Jhirin, already 
holds the dominating interest in the Italian artifi- 
industry.- (C.>S', Com. Ht’p., July 20, 

“ Cellulose ” Alcohol in Switzerland.- A society has 
been formed in (.'eneva with the object of estatdish- 
ing a cellulose-aleohol industry in Switzerland. 
Experiraentfl are now being undertaken on the pro- 
duction of alcohol from sawdust cellulo.se, those by 
^rrisso having shown good results. It is thought 
that the price of .such alcohol would be much lower 
than that from sugar-hcet^ or than that of syn- 
thetic alcohol, hut it should not exceed 25 centimes 
per kg., otherwise it could not compete with jietrol 
which now costs PIO fr. per kg.— (Z. anyrw. ('hem ' 
June 15, 1920.) 

The Glass Industry In the Saar Region.— The Glass- 
works Vopolius and Wentzelschen, in Sulzbach, the 
biggest undertaking of its kind, has resumed opera- 
tions. The number of employees at present engaged 
18 9000.— (Z. aiujexe. Cliem., Aug. 17, 1920.) 


Iron and Steel in Chile. — The Commercial Secre- 
tary to Legation at Santiago states that tbe 

Altos Horno.s Iron and SUx;! Smelting Works, Val- 
} diviu, erected by a French company in 1910, at a 
j cost of over 14 million pesos (poso-ls. 6d.)^ wOll 
I shortly recommence operations by undertaking a 
j series of experimental tc.sts. The work will bo 
I under tbe sujiervision of a Government Commission. 

I -{Bd. of Trade ^cpf. 2, 1920.) 
j Sugar-beet Cultivation in Chile.— The sugar refinery 
j in Penco has been eondiieting (‘xperiments with a 
I view to growing sugar Injet for the manufacture of 
I .sugar. About 3 tons of roots was worked up, and 
it is claimed that the refined sugar obtained from 
them wa.s of a higher quality than that produced 
from Peruvian raw sugar. Its composition is given 
by the following analysis ; -- -Polarisation, 99'30/r ; 
water. O' 12 /^ ; gluco.se, O' 16% ; ash, 0 05%, ; organic 
matter, 0'37%. I’rovidcd that at least 60,0(X) acres 
ol land i.s available for cultivation, this refinery 
is prepared to undertake the manufacture of beet 
sugar on a largo .scale. — (Bents. Zuckerind May 7, 
1920.) 

A New Swiss Association of Chemists. — A repre- 
.seutative association of chemists, called the 
" Schweizerischer Cheiuiker - V'erb.md," was 
founded on .)uly 4 in Berne, to work for the nn- 
provciiKMit of the status of Swiss chemists. The de- 
tails of it.s programme include the establishment of 
an <'m[)Ioyni<'nt hureau and of a journal, pensions 
and insurance, and legal iirotection (e.y., for iii- 
vention.s). — (Chem.-Zeit., July 17, 1920.) 

K^hemical Industry in Germany.— The Berlin Cham- 
ber of Commerce, in it.s report for 1920, state.s that 
the chemical industry was more dcraiigc'd by the 
war than any other, and points to the inniiiifactures 
ol explosives and nitrate's as examples of the way in 
which whole hrancln's of the industry we're trans- 
forme'el anei aebijited tei the use eif new raw 
matc'rials. Ine're'uses in wages and in e'ost of 
materials have rosnlte'd in ever-iiieTcasing works 
ceists, and no re'lie>f is to bt' ex]X'cted until the rate 
I of exchange anei inllate'd value's hecenne neirmal 
again. Geivernment control of sulphuric acid and 
other important clu'inicals has boem very rigid, hut 
has not resulte'd in any great ineTcase in produe.'- 
tiem. Hyelrochloric aciel was free'd from control in 
March, 1919, ;*^nd .some goexl e'xport business was 
elone in this line. Ammonia and ammonia preidueds 
havm been in great demand, but the' raw materials 
have been very se-arce; iii the ease of sid|)hatc the 
control price was too low to make the mimufarture 
preifitahle. In the dye'stuif industry expeirt was rc- 
simu'd to Be'lgium and Italy imiiKxl'iatoly peace was 
signcfl ; business with Fram e is increasing, heit 
England and America are holding off. Doubt i.s 
expressed as to the possibility of recovering trade 
with America, as tlm latter ha.s made .such strides 
with it.s own dye* industry. In other foreign 
markets Germany hopes to regain its former posi- 
tion. The sheirtage of materials and labour 
tre)uhlos have made it impossible', to fill the orders 
that are em hand. The pigment and dye industries 
have feernied combines for regulating prices and 
allocating available raw mate'rials. Foreign sale's 
have been made at higher prices in order to 
neutnaliae the low rate' of e'xchange. The paint and 
varnish trades have been unable to meet demands. 
Kostrietion on linse'e'd oil is still retained, also the 
prohibition of imported henm’ne. The drug in- 
elustrv has suffereet from a general strike as well as 
from the all-round shortage of materials. Many of 
the smaller works have be'cn shut down; outside 
interests obtained control of the small supplies 
availahle, and profiteering was rife. It is note- 
worthy that most of the big chemical firms have 
made largo profits in spite of small outputs, owing 
9^19^V^^ ruling.— (Bd. of Trade J., Sept. 
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A report on the condition of the German chemical 
industry as in July last is j^iven in the issue of 
“ Dio Chcmische Industrie ” for September 8. The 
tale is a very doleful one. There is a genepl 
scarc.ity of demand ; everywhere there is complaint 
of the lark of coal and raw material - hours of w’ork 
have been curtailed! in some factories, and prospects 
generally are much worse. The retrogression in the 
pharmaceutical and photograpliic branches is 
especially marked, and only in the case of the 
artificial fertiliser industry is any slight improve- 
ment recordt'd. 

Fuller’s Earth (1913 — 1919) forms the subject of a 

fi amphlet (price tki.) recently issued by the Imperial 
[ineral Uesourccs Bureau. England and the 
United States are tile chief producers, the output 
for the two coiniti i(‘s being respectively 31, GOO tons 
and 31,150 tons in 1013, and 23,200 tons and 75,41S 
tons in lOlH. Th(‘ 1010 production of the United 
Kingdom was 21,785 tons, of which 20,821 tons was 
proihiced from the Surr(\v deposits in the Reigate 
district and the remainder in Gloucester and vSomer- 
s('t. Australia and India both produce a fc'w hundrcsl 
tons j)('r annum. The American sui)plies are found 
mainly at (.Juincy, Florida, and these, furnish all 
the earth reifuirc'd for the refining of mineral oils 
throughout the ^States, whilst the Arkansas depo.sits 
are used wholly for edible oils. 

The chief use of fuller’s earth at the present time 
is for tho decolorisation and clarification of oils. 
It is used also as a carrier for certain pigments, 
as a filler for paiier, as an ingrcdi('nt of some soaps, 
ami it is also serviceable in d('teeting eoloiying 
matters in e('rtain food products. It appears to be 
generally eon<('ded tliat, whilst tho IhS. product 
is quite suitable for the refining of mineral oils, it 
is inferior to the Fnglish for the refining of edible 
oils ami fats {cf. J., 1919, 15611), 

Tn an interesting ai)pendlx there is a r<‘fereneo to 
eomiinniications from Dr. E. F. j^Xrmstrong and Dr. 
J. AV. Evans to the Bureau pointing out that the 
nature and properties of fuller’s earth re(|uire in- 
\ . -I Liitle or nothing appears to he known 

of .■■n> r- hitionship tliat ma^y exist between the 
ehemienl or mineral composition of the earth and 
its peculiar pliysieal propertii'S, and it seems desir- 
able that this possible' relationsiiip should bo 
iiive'stignted. ^ 

Fidlor’s earth contains both amorphous and erys- 
talliiio iMatter. The amor[)hous material, it is 
stat('d, i'' probably closely similar to orelinary rock 
( lay, consisting essentially of a liydrat('d silicate of 
aluminium with incomiilotely detmnip{»sed mineral 
matter routaining alkalis and other bases. The 
erystalliru' (omjioMoiits probably include various 
mineral suhstanei's such as free siliya and silicates 
and some ot the lusivier detrital minerals such as 
zin un. The colour may he due to disseminated 
silicnte of iron of the same tvfie ;is glauconite. Dr 
A. 11. (’ox, who has studied this subject recently on 
the petrological side, is quoted as stating that when 
examiued microscopically, fuller’s earth presents 
cerlniu f('atures that at once distinguish it from 
ordinary detrital clays, and he is of the opinion 
that it reyireseiits a true |)recipita to. 

Tf tile difficult and manv-sidi'd problems connected 
u ith fullei-’s earth could he solved, tlu' results would 
iindouhtodlv be of economic importance. They un- 
doubtedly deserve attention as the object of a purely 
seientifie research involving the co-operation of the 
chemist, tlu' physicist, and tho petrologist. 

Reviftion of the Atomic Weight of .Scandium. — The 
Report of the International Cornmittim on Atomic 
Weights for 1920 — 1921, signed bv Prof F W 
Clarke, Sir T. E. Thorpe, and M. G. Urbain, re- 
commends no alterations in the accepted values of , 
the atomic weights except in the case of that of 
scandium, which should now be changed from 44’1 
to 45‘1. 


COMPANY NEWS. 

• ........... 

CALICO PRINTER^’ ASSOCIATION, LTD. 

Jn his addre.'^s to the 21st and 2()tli (ailjourned) 
general mootings at Manchester on September 15, 
Mr. Lennox B. Lee, tlie cliayman, said that the 
shortage of colours d<iring the past y(>ar hud not 
Ik'CII less acute than during the ci iti( al years of 
the war, and the colour users had only maintained 
jiroduction by inqiorting from Swit/a'iland, 
America, ami Germany. The amalgamation of tlu' 
two chief colour maki'rs, “ step taki'ii niuler 
Government pn'.ssure,” was not to tho advantage 
of either tho colour-making or colour-consuming 
! trade's, for any scheme whieh ainu'd at setting up a 
monopoly must disorganise the working meelianism 
and esprit tie corps of the associati-d firms, in- 
(reaso ov(‘rhead working costs, stifle healthy 
rivalry, and provide opportunity for price inllation. 
Despito difficulties, there liad been some progress 
in dycG>roduetion, but it did not follow from this 
that an early or complete imh'pendence was near 
at baud, and the need for continuing importation 
was as insistent as (‘ver. In discussing the four 
alternative policies that have been suggestt'd, viz., 
(1) fn'o iniiKirts, (2) a tariff, (3) subsidy, and (4) 
li(.‘ensing, Mr. Iahi stated that (1) was declared by 
the Government to 1x3 inadmissible, (2) did not (oni- 
mand general approval, but that (3) commended 
itself as both safe and e(yuitah!e. As the Govern- 
ment had (h'elined this yiolicy, th(3 directors had 
suggested that, following the course adopted for 
j promoting cotton-growing in the Empire, the dyo- 
eonsumer rniglit voluntarily place himself under 
an assessment, based on the colour ho uses, to form 
a fund under vStato control out of which a drawback 
could he areord(‘d to home dye-manufactiirers ; hut 
this proposal had met witli no support. The policy* 
of licensing (4) had been tried and found cumber- 
some and ine<|uital)Ie. As, however, the Govern- 
ment had expressed its intention to re-introduce 
legislation based on tho Imports and Exports Regu- 
lation Bill, tho following safeguards must be re- 
garded as ess<‘ntial : — (a) I'he licensing eommittoo 
must consist of practical men with technical know- 
h'(lL>.(‘, who should he appointr'd, and in any case 
approved, by the colour users, whose representatives 
must bo in a majority, (b) Tho colour-consuming 
lracl(3.s*inusf he consul t('(l as to the machinery to bo 
einiiloyi^d in carrying out the licensing system, and 
the systt'in chosen must be apjirovod by them, (c) 
Tlio onus of proof as to the suitability of a British 
colour to meet trade demands must lie on the colour 
I maker aloni*, and thi' evidence must satisfy a tei-h- 
; iiical committee ('iijoying the corvfidenco of the 
colour users. Failing such proof, free and prompt 
importation sluudd be granti'd. (cT) The licensing 
sysG'in should be definiti'ly limited in r(3Bpect of 
duration, and b(‘ la'iiewable only by fresh legisla- 
tion. The whole liistory of tho colour movement 
had been liiased by the steady, persistent jires- 
sure put on the authorities by the colour-making 
interests, and the Government had proved an 
easy and, jierhaps, not unwilling instnimeiit. 
The carrying out of the policy adopted was 
Iclt in the hands of a succ('ssion of high officials, 
constantly coached hy the colour-making interests. 
It w*a.s worthy of note that the Govi'rnment 
and the advocates of protection had restrictixl 
their argument concerning national security to 
colour-making works, but plant for producing heavy 
and fine chemicals was at least as important as 
that in tho dye factories. This limitation of tho 
claim for special protection emphasised the neces- 
sity of not allowing the argument of public safety 
to be used as a “ stalking horse ” for tho promotion 
> of sectional interests. 

Tho not profits of the Association for the tw'o 
.voara ended Juno, 1920, amounted to £1,216,960 
(issued share capital £5,028,840, debentures 
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£3,200j000), and the dividends naid or payable are 
6 per cent, on the preference snares, and 6 and 10 
per cent, on the ordinary sh^ires for 1919 and 1920, 
respectively. Balances at credit of depreciation 
and reserve accounts total £2,398,694; and the 
carry forward is £336,781, which compares with 
£73,041 brought in. • 

AMERICAN CYAN A MID CO. 

The report for the fiscal year ended Juno 30, 1920, 
states that the cyanamide plant at Niagara Falls 
was working at fulf capacity throughout the year, 
and that the eight old carbide furnaces were suc- 
cessfully replaced in May last by two now and im- 
proved furnaces. The manufacture of " Ammo- 
phos ” at Warners, New Jersey, the plant for which 
nas worked well but somcwliat below capacity, can 
now bo regulated to produce, w ithin certain limits, 
fertiliser containing specific contents of both am- 
monia and phosphoric acid ; production during the 
past six montlis has been confined to a new grade of 
material containing about 20 per cent, iuich of 
ammonia and available pliosphorie acid. Work at 
the phosphate mines at llrewster, Florida, was seri- 
ously curtailed for six months owing to labour 
troubles, but during the past half-year normal out- 
put has been attained and even exceeded. Demand 
for the company’s products has outstripped supply, 
and some 7 million dollars’ worth of the current 
year’s output has knui contracted for at profitahh* 
prices. The company has purchased a half interest 
in the Owl Fumigaling Corporation, which was 
formed to produce liquid hydrocyanic acid from the 
company’s cyanidt*. The Corporation has erected I 
a new plant at Azusa, California, in the centre of 
the citrus fruit industry, wlicre the output will he 
psed for fumigating citrus trcts. The entire pro- 
cess has lK,'on patented. The company’s cyanide 
finds extensive use in the gold and silver mining 
districts of the Ilniled vStates, I\[exieo, and Canada. 

Gross sales in 1919 20 amounted to nearly 8I mil- 
lion dollars, the gross profit upon which was over 
2 millions and the not profit ^1,716,360. The not 
income, after payment of nil taxes, etc., was 
^1,525,877. Issued capital stands at IS? M. 588.. 500. of 
which $7,994,200 represents 6 per cent, rumiilativc 
preference stock and the rest common stock. 


LEVER BROTHERS, LTD. 

It is reported that the West African interests of 
Lever Bros., Ijtd., including the business of the 
Niger Co., and those of the African and Eastern 
Trade Corporation are to he brought under one 
management. The Corporation, it is stated, will 
issue 4 million now ordinary shares in exchange for 
an equal number of 20 per cent, “A” preferred 
ordinary shares in Lever Bros., iJd. 


NITRATE COMPANIES IN 1919. 

A review of the performances of the chief 
English nitrate-producing companies is rendered 
difficult by the circumstance that the financial 
year of some of them does not synchronise 
with the calendar year. As the year 1919 was 
notoriously a very had one for the Chilean 
nitrate industry, it follows that reports for 1918-;-19 
necessarily make a better showing than those which 
cover the whole period of 1919. After the con- 
clusion of the armistice in 1918^ the fortunes of the 
companies took a decidedly iintayourable turn; the 
demand for nitrate for explosives manufacture 
ceased, the British Government prohibited the com- 
panie.s from dealing until its own large stocks had 
been disposed of, many of the ojictnaa were closed 
down, and shipping facilities became very re- 
stricted. It was not until the Nitrate Producers’ 
Association was formed early in 1919 Avith the 
object of centralising sales that any amelioration 
set in. The price of nitrate gradually rose from 
9s. per quintal of 101‘4 lb. in September, 1919, to 
17s. in February last. Although costs of production 
have also risen, the selling price to-day leaves a 
good average profit. 

The eight chief companies whoso financial year is 
not co-terminoiis wdth the calendar year paid an 
average dividend of 9'8 pM'r cent, on the combined 
j share capital of £1,990,800 (shares and debenture.s, 

! £2,535,780), as against 15*1 pcjr cent, for the pre- 
i vious twelve months; their debenture debts were 
reduced hv £35,652, and reserve funds increased by 
neagly £75,000 to £609,017. Their total output of 
nitralc was 3,705,183 quintals (7,678,896 q.), and 
the average net profit per quintal was probably 
29d. (22d.). 

The production of the principal companies whose 
outputs rover the calmirlnr year 1919 amounted to 
4,565,395 (piintals (11,435,053 q. in 1918), hut as the 
profits obtained w'bre in many cases derived from 
tlio sab? of nitrate held over from 1918, it is not 
j possible to deduce a figure approaching accuracy 
i for the average profit per quintal. The dividends 
I |>aid by the companies averaged 8‘3 ptT cent., 
i against ]4'5 per cent, for 1918. Eight of the 14 
j coitipaiiies drew upon their carry-forward to enable 
! them to pay their dividend, and the aggregate 
j carry-forward of ‘£574,460 wuts £219,441 lower than 
I a year previously. The total share and debenture 
capital of these 14 companies — £4,327,500 —is con- 
i siderod extremely small in comparison wdth their 
i cap.acitv. The total share capital of tlie 22 com- 
j panics is £5,885,750, upon which £521,705 wms dis- 
tributed in dividends, equal to about 8’9 per cent., 
compared with £868,190 and 14’9 per cent., respec- 
tively, for the previous (‘omplctcd year. Tlie fol- 
low'ing is a statistical summary oi' the perform- 
ances of these 22 companies : — 


Companies. 

.Production. 

Qulntala. 

Inc. or Dec. 

LaRanas Synd.. 1918-19 

498,797 

-'-40 

Liverpool 


l,‘2Sf,,.M)n * 

-■-20 

London 


899.900 * 

-51 

Pan do Azuear 


lO-i.O.^J 

72.6 

Ranta Catalina 


i:t4.S9.'> 

- 07 

Santiago 



- 1 

New Tamnrugal 


294.549 

- -70 

Rosario 


977.1 00 

-^53 

Agnas Blancas. 

iolo 

187.000 

—74 

Allanza 


1,180.191 

41 

Angela 

•t 

239,01 3 

- 30 

AnglO'Ghileau 


1.555.3.50 

-32 

Barrenechoa 


.37.009 • 

-90 

Lagunas Nitrate 


54.000 ♦ 

—89 

*Lautaro 


753.000 * 

—02 

New Paccha 

>. 

59,000 

—89 

Balar del Carmen 


231.000 

—00 

San Lorenzo 


105,000 • 

—05 

San Patricio 





Santa Rita 

•• 

45,000 • 

—90 

San Sebastian 


0000 

—98 

Tarapaoa 

* Betlmated. 

’Vlom, 

107.000 

—84 


Tratllng Profits. 

Inc. or Dec. 

Net Profits. 

Dividends. 

Inc. or Dec. 

£ 

“o 

£ 

% 

% 

41.431 

— 51 

33,3.54 

nil 


107.575 

— 0 

84.3.54 

140 


42.591 

— 23 

7.382 

5 

—10 

22.706 

— 73 

1.5.4(;2 

10 

— 20 

22.441 

— 38 

19.070 

20 

—10 

45.080 

+ 40 

42.032 

n 

+ n 

24.051 

— 72 

18.813 

rill 

—15 

82,116 

— 48 

39.487 

10 

— 6 

t 13.035 

—124 

tJ8.12l 

nil 

—10 

78,803 

— 83 

70.904 

10 

—30 

7485 

— 85 

t 1490 

10 

—20 

1 57,907 

— 7 

77.n8;> 

15 

— 

23.008 

— 14 

20.050 

15 

-I- 6 

20.417 

— 35 

14.244 

2 

— 

101,223 

— 03 

23.222 

10 

— 2 

t 15.078 

—153 

121.073 

5 

— 5 

26.323 

— 08 

9183 

6 

—15 

3516 

— 85 

111,040 

nil 

—25 

3877 

— Ct 

2513 

nil 

— 

• 8212 

— 34 

6308 

5 

— 

t 24.963 

—290 

130.980 

nil 

— 

t 1895 

—102 

1 6463 

nU 

-10 


—{So. Amtr. J., Apr. B;Sept. 4, 1920.) 


Vol. XXXIX.. No. 18.1 


BEVIEW. 


825 R 


PERSONALIA. 


Prof. E. Rutherford has been eloet-ed a member 
of the Academy of Sciences, Amsterdam. 

Prof. A. K. Dambergis, professor of pharma- 
ceutical chemistry in the University of Athena, died 
in June last, aged 62. 

Mr. W. S. Curphy, Chief Inspector of Alkali, etc. 
Works since 1910, has retired, and has been suc- 
ceeded by Dr. T. Lewis Bailey. 

Prof. V. J. Harding, a graduate of Manchester 
University, has been appointed professor of 
chemical pathology in the University of Toronto. 

Mr. J. D. Fry, lecturer in physics at the Uni- 
versity of Bristol, has been appointed to tho staff 
of the Research Association of British Rubber and 
Tyro Manufacturers. 

The sum of 11 million marks has been bequeathed i 
to the University of Frankfort by tho New York : 
banker Janies Speyer, provided that the St.ate also i 
makes a certain contribution. j 

Wo regret to announce the death early this year | 
of Sir J. M. MacCullum, M.P., of tho firm of Isdale | 
and MacCullum, soap manufacturers, of Paisley, ■ 
and an original member of this Society. j 

Dr. P. V. Pauli, one of the pioneers of the Ger- | 
man “ heavy ” chemical industry, died on j 
August 20, aged 84. Tho deceased spent several j 
years in this country in the early ’.sixties, worlung ; 
with the Union Alkali Works, Ltd., Evans and Mac- ■ 
Bride, and the Sulphate of Copper Company. In i 
1880 he joined tho firm of Meister, Liuius and 1 
Briining, was (dected to the board of management, 1 
and»i’emnined at the head of that undertaking until j 
he n'tired in 1900. ^ 

Prof. W. H. Ellis, wliose death occurred recently 
at Lake Joseph, Muskoka, Canada, served as chair- I 
man of the C^anadian Section of this Society in i 
1906— 1908 and as an ordinary inomhm of Council ! 
in 1908 — 1910. Born at Bakewcll, Derbyshire, in j 
1845, he graduati'd at tlie University < f Toronto in ' 
arts and in medicine, where he iater became pro- j 
lessor of applied eheniistry and dc«n of tho faculty j 
of applied science. He was public analyst for i 
Toronto ior many years and a recognised authority j 
on toxicology . I 

The death of Sir William Mather, on September | 
18, in bis eighty-third year, removes a successful j 
and influential worker for the cause of scientific i 
and technical cflucation. In addition to serving i 
the interests of tho Manchester University, the 
Gordon College, Khartoum, and a number of other 
educational institutions, he filled the offiee of 
president of the British Science Guild and of the 
Textile Institute. He introduced the eight-hour 
day into tho works of Messrs. Mather and Platt, of 
which firm he was chairman, and represented throe 
Parliamentary Divisions in Lancashire within tho 
-period 1885—1904. I 

Mr. Henry Bassett, who joined this Society in 
1884 and whose death took place on. August 30, at 
the age of 83, was one of tho few remaining pupils 
of Hofmann at the Royal College of Chemistry. 
After serving many years as assistant to Mr. F. A. 
Manning, he took up consulting work in London 
in 1894, devoting his attention more particularly 
to non-ferrous alloys and to the testing of anthra- 
cene. He was the author of many communications 
to the Chemical Society, including a paper in 1864 
on ethyl orthocarbonate, and he carried out a 
number of investigations on the corrosion of alloys, 
©tc., in connexion with his work as consulting 
chemist. 


REPORTS. 

• 

Report on the Work of the [Egyptian] Govern- 
ment Analytical Lauoratory and Assay Office 
DURING the Period 1913— -PJEJ, By A. Lucas. 
Miniatry of Finuflce, Eyypt. Vp. 57. Cairo: 
(lovcnimcnt rublicatwns Office. 1920. Price 
P.T.IO. 

This roimrt of tho work of tho Egyptian Govern- 
ment Laboratory is the first to bo published since 
1912; during the period covereef by it the work has 
been extended and reorganised under tho Ministry 
of Finance. 

Inspection of Materials . — Samples consisting 
chiefly of building materials, oils, paints, spirits, 
paper, textiles, and waters were submitted for ex- 
amination by almost every Government Depart- 
ment. Wherever possible, specifications have been 
drafted relating to materials tendered to the Go- 
vernment, and contractors are btung urged to 
realise tho importance of submitting genuine 
samples of adequate size. Many samples of alcoholio 
liquors were taken in pursuance of tho military 
proclamations inGuided to stop the sale of liquor 
made from plain spirits and of various artificial 
esscnce.s and extracts of chemical origin. Alcohol 
is largely used in Egypt for household purposes, 
and samples were taken for determination of the 
strength; more attention should be given to the 
conditions of sale of all forms of alcohol. Ttjbacco 
and cigarettes were occasionally found to he adul- 
terated with foreign leaves, particularly banana 
leaf. An increasing yoliime ol (*hemico-legal work 
is being undertaken for tho Ministry of Justice in 
connexion with the examination of documents, 
counterfeit coins, dust and dirt found in connexion^ 
with crime, clothes and fabrics, firearms, bombs and 
bullets. In one case of 168 documents, examined 
in connexion with a claim for land worth 
.i;i6,()()0,000, 163 were found to he forged. In regard 
to the revif ion of a specification for kerosene, a 
minimum Hash point of 100° E. was adopted; the 
proportion of samples flashing at 100° F. or over 
increased from 21 per cent, in 1913 to 05 2 per cent, 
in 1919. Much confidential work was done for the 
Inlelligence Department of the Army during the 
war, iuid the Laboratory made 1000 chemical 
ignitors for flares and JOO incendiary bombs for a 
special purpose. 

Advisory Work . — Advice was given upon the 
.storage and handling of inllainmahlc goods at Suez 
Basin, Port Said, at a proposed petroleum store 
near Gairo, and elsewhere. The occurrence of cotton 
fires on railways was also investigated, and recom- 
mendations made regarding smoking regulations 
and protcf tioTL against sparks. . The denaturing of 
alcohol and the use of arsenic in Egypt were also 
subjects of inquiry. Over 3000 tons of sulphuric 
aci(i was imported in 1919, and the manufacture of 
this acid locally from imported raw materials is 
recommended. As a result of laboratory investiga- 
tions, the Government eomont factory, having a 
c.spacity of .50,000 tons per annum, bus been started 
in the Sudan; it i.s intended to use a mixture of 
locally made charcoal and imported coke as a fuel. 

lles^archWork .- — A comprehensive examination of 
Egyptian crude petroleums has been undertaken; 
it has boon shown that a fuel oil suitable for inter- 
nal combustion engines can ho made by distilling, 
under conditions which ensure a moderate degree 
of crackiiigj the black residue (mazut) which results 
from the di.stillation of Hurghada crude oil. The 
distillation of tho crude oil is difficult because of the 
admixture of salt water, but it has been found that 
the emulsion can be broken up by the application 
•of high-tension electric current in suitably con- 
structed apparatus. A new volumetric process for 
assaying c^ld by means of mercurous nitrate has 
been devis^. Ortho-tolidine may be used as an 
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indicator. (67. J., 1919, 269 a.^ An investigation 
of a case of corrosion of concrete by sewage showed 
that it was caused by the jienetration of gaseous 
sulphur compounds which were afterwards oxidised. 
This may bo prevented by artilHual ventilation and 
by applying a protective coating to the concrele 
above the water lino. * 

The Aa.'iaiy Offiee . — The Assay Law of 1910, under 
which the hall-marking of gold and .silver was made 
compulsory, considerably increased the work of the 
Assay Ofli(‘e, wdiich has been la'organised and partly 
centralised. Tlio report gives a de.scription of many 
old marks of as.sayers that are now obsolete and of 
the new standard hall-marks. Minor amendments 
of tiio law and a more eflieieiit insja'ction .syst('m are 
•till recpiired to prolec t the i)ublic against fraud. 

Rkpout foh the Yeah 1919 on the Oonoition.s and 
PRO. srKCTH OK llaiTisn Thade with CbiiXA. }Uj 
H. H. Fox, Co mm ere ini Counsellor at 
Sliamjliai, iritli the (issistnnee of C. A. W. Rohe 
AND 11. .J. Bkett, ('ommereiiil tSee.retaries at 
Pekuui anil iloU(iI:oinf, respect ivelij. {London: 
ILM. ' Statiojiery Office. 1920.) [6'//n/. 

9d.] 

Although China’s industrial developimmt — in 
the modern sense — is oi comparativ«dy recent date, 
rapid progress has been mad(', and there is every 
indication that the country will become one of the 
leading industrial nations. Almost ev(‘ry form of 
raw material known to commerce is produced in 
China, labour is i)lentiful and clu'ai), and labour 
trouble.s are unknown; but lack of communications, 
unscientific treatment of raw materials, and 
inefilicient nativ(‘ managcMiumt of factories se('m to 
indicate that foreign co-o})er;.ti()n is still essential. 
fThe future of the country depends very largely 
upon the rapid extension of internal communica- 
tions, and more (>sp<'eially of railways. The war 
had no groat etloct upon (Miina; the loss of .some 
channels of trade was amply coinpensat(‘d for by 
increased business with Ja))an and America, and 
good advantage was taken of the world demand for 
foodstulf's and raw mat('rials. The country lost 
indirectly by the al>sence of Furoj)ean guidance) in 
the development of trade aiul re.souna's, but gained 
indirectly by the la'alisation of the general back- 
wardness of the C’hine.st' people. 

Mineral ll'co/t/i.-— R(>eent investigations by 
experts indicate that former estimates of tho 
mineral wealtli of China were much exagg<'raled, 
and that there are. few large di'jmsits, at lea.st 
within the areas at present aceessibhe It is prob- 
able that China’s (jotentialities depend on the 
development of her industrial and agricultural 
rather than of her mineral resources. Modern 
mining methods are })ractically eonlined to coel 
and iron, and even the deposits of iron ore do not 
appear large when comp.irc'd with dejmsits worked 
in other countries. I'bc, output of real in 1919 was 
about 23 million toms, of which about 13 millions 
was produced by modern methods. Iron ore is 
most abundant in the Yangt.se Valley, where the 
Han Y'eh Ping mimvs produced 600,000 tons in 
1919; tho ore from this source is smelted at Han- 
yang and the resulting pig iron is exported mainly 
to Japan, Much iron ore is known to exist in 
Hupeh, Shantung, Shansi, and other Provinces. 
Copper and tin are found extensiv(‘ly in the 
province of Y'unnnn, the presemt outptit of tin 
amounting to about 5 per cent, of the world’s 
production. The tin industry is entirely in 
Chinese hand.s. Large amounts of antimony are 
produced, 272,989 piculs of reguliis and crude being 
exported in 1918. Gold, wolframite, silver, 
mercury, asbwtos, lead, zinc, nickel, mica, and. 
molybdenum also occur in considerable quantities. 
Attempts to develop tho production of petroleum 
have met with little or no success. 


porefi/n Trade . — Tho total value of China’s 
foreign trade in 1919 was 1,277,807,092 Haikuan 
taels (Hk. tael - 6.S. 4d. in 1919; 2s. 8Jd. in 1914), 
divided about equally between imports and exports. 
4'he percentage distribution of trade in 1919 (and 
in 1913) was as follows: — British Empire (including 
Hongkong) 38-30 (dS’OO), United Kingdom 9*50 
(11-40), Japan 37 10 (19-70), IJ.S.A. 16-60 (7-60), 
other countries 1 1 10 (24-70). 

Imports. — With a population of at least 3.60 
millions, China’s imports of foreign goods in 1919 
averaged about J2s. 6d. p<'r head, so that there is 
obviously much room for great expansion. British 
trade It7.it much during the war, and now the lack 
of supplies and jn many eases the high priees of 
United Kingdom goods are hindering recovery in 
this market. However, British goods liavo a high 
rejintation for (inality in China, and there is no 
donht hut that they will seeiiro their full share of 
the tratle. 

'I’ho values in millions of taels of some, of tho 
cliief items imported in 1919 are appended. (3i 
million tnels-a])prux. .Ijl.OOO.OtH)). 

Mt'tals and minerals, .ob’Ol ; tement, 1-61; chemi- 
cal products (except sotla, mat( h-inaking materials, 
medicines), LOO; coal, 12’52; coal-tar dyes, 3-04; 
artificial indigo, l-.‘ll ; vegtdahle indigo, 0-63; other 
dyes, paints and paint oil, 3-05; glass and gla.ss- 
war<', 2-6"^: glue, O'OO ; inateh-making materials 
not panillin wax), 1-73; medicines (including 
cocaine ami morphia), 5-47 ; oil, kerosene, 46-27 ; oil, 
lubricating, 2-17; ])erfumory, etc., r72; soap and 
niaierials for making, 3-3.3; soda, 3-11; wax, 
paraffin, |-26; cotton goods, 209-79. 

771 /c.s.— There has been a striking recovery in tho 
import tra<le of artificial indigo and of coal-tar dyes, 
but the figiiH's for 1919 are still far bedow tho.su 
for 1913, The consumption of syntlu'tic indigo in 
1913 amounted to 17,000 tons, and tiu* snbse(iuent 
decline is <lue pi;rtly to increasi'd euUivation of 
natural indigo and partly to greater economy in 
use. The |)r('-war price of synthetic indigo w'as 40 
tael.s per picul (m'.arly 2s. per Ih.), and it is now 
121) — 140 t.-n4s for the same strengfli (6s. — 6s. 8d. 
per 11). ) This dye i.s now imported mainly from 
Switzerland; small amounts have been obtained 
Irom America, and larger snpplii'S are oxpi'cted; 
isolated shii)m('nis liave hecui received from France; 
and latterly over 6,000 piculs of Ge?-nian indigo 
(probably from old stocks accumulated at Dutch 
ports) hav'e arrived in Japanese ship.s. Small 
shipinenfis of British indigo, of very good quality, 
have arrived at fiasiuent intervals, hut there is 
luM'd for greatly irien'ascd supplie.s. The leading 
l>osilion in r<‘gard to coal-t.ir dyes is held by 
America (Switzerland and Japan coming next), 
who?'(* dye-wares are, satisfactory as to quality but 
slow and uncertain in delivery, and, in ct'riain 
lines, inadequate in amount. 

The Swiss produels are :dse) satisfactory and 
insullieiont in quantity The British coal-tar dyes 
have* heen we*II ree;eive'd, hnt the (quantities avail- 
able are hopelessly inadequate*; in certain lines 
British prices are considerahly higher than 
.Vmericaii. It is imperative? that British mami- 
f;ictur(*rs slioiild take? immediate advantage of tho 
pr(*.s(>nt '.diorlage of German dyes, for G(‘rman 

I manufacturers are* already beginning to recover 

j their hold ujion this market, 

I Erjmrts. —Tho chief features of tho export trade 
ill 1919 were the enormous demand for oil-seeds 
ami oils, and tho persistent inquir.v for egg 
products, particularly for liquid yolk ; there lias 
been much spe'ciilation in tho latter. 1’he demand 
for albumin also increased considerably, and the 
quality of this product has boon much improved 
owing to the refu.snl of tho United States to admit 
any dried egg product containing more than 0*(X)1 
per cent, of zinc oxide. The export trade in silk 
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was very profitable, but it is noteworthy that Japan 
has easily outdistanced China in this business; 
exports from Yokohama rose from 14,837 to 217,181 i 
bales during the last 50 years, whereas those from j 
Shanghai increased only from 45,887 to 80,532 i 
bales. The following are among the articles 1 
exported in 1919, the values being given in millions j 
of taels : — I 


UomiiKHlity. A'aluo. Commodity. Value. 

.Antimony, regulus .. 0..')4 CroumlnutH. »1 mI 1 .. 0.r>2 

I’lf? iron .. .. H,17 .. kernels .. .^>.22 

Iron ore .. .. .. 2.4ti Indl^^o. llquM .. .. 0.80 

Tin, slabs .. .. 8.42 Vepa tubb^ oils (IneludinK 

('roundiuit oil 1:5. l>4, 
jin<l wood oil 7.90) . . 40.27 

Beancake .. .. 44.17 lOssential oils .. .. 1.17 

Camphor.. .. .. l.oO I’ottery, eart.henware .. 0.7.'> 

Coal .. .. .. T.2.') S('.s<am urn seed .. .. 15.07 

Eg^. albumin and yolk . . 19.82 Skins and hides . . .. 22.19 

ElbrC'^. hemi). jnLe. i.iinie 4.22 


Suggestions are made for developing British 
trade in China, and valujible appendices are given 
dealing with finance, labour conditions, co-opera- 
tive enterprises, and British trade with Hong- 
kong, etc. 


Bepout on the Com .vikhc lAL, Imh’stui.al, .am» 
Fin.ancial Situation in .Iai>an, 1914 to 1919. 
Jfij H. Tiioune, (Jonimcrcud Secretary to JI .M. 
KnibasH<i, Toki/o. l*p. 75. London: Jl.M. 
Stniionhy Office. 1920. ICnal. 912. 9(/.] 


in the west, but it is less efficient (the ra\io is 
stated to bo from ^;3 to 1:2); working hours are 
being reduced and labour-saving devices arc little 
used. Hence it is open to doubt whether the 
actual cost of production of competitive goods is 
lower in Japan than in England, and, in any case, 
it is submitted tliat the differeiue in favour of 
Japan is not sufticir^it to warrant apprehension. 
The population of Japan proper was 50,851,300 at 
tile end of 1918, and it is increasing jit the rate of 
about 800,000 per anmim. 

Imports. — Tlio imports in 1914 niul 1919 were 
valued at 595,735,725 you aniJI 2.173,450,880 ymi, 
lespcetiveiy, those for tin' bitter year iiieluding tlie 
following : — 

Import.<i into Japan during 1919. 


Coiimuxlity. 

Ainoiint. 

Value, 

Von. 

Eoiul. Inprnf , slab 

kin 59.705.900 

10,890,800 

Tin, hiKot. slab . . 

5.022.900 

0,953.000 

.Virkfl, iiiKOl, slab 

.. 2..845.:i00 

4,129,200 

boatbiT . . 

1,917,200 

5,288,200 

Coal-tar dvrs 

,. 2.094,200 

10,720.900 

PuiH'r i>iil|> 

08,175.900 

10.087.200 

Hides and skins . . 

.. 25,715,400 

1 5.400.000 

SfMlinin nitrate, ernde . . 

.. 109.510,000 

12,828,000 

SiiKar 

I)ieuls 4.548.000 

58,182.000 

Amiuonluni suipbate. eiude 

1.087.200 

27.425,0(M) 

Oil eako 

21,592,800 

125.188,700 

Coal 

Ions 099,700 

18.588,200 

Ores 

„ — 

20.902,700 

Kerosene oil 

il-AlU. 27.2.59.100 

21,075.000 

kiii,l.rt2 lb. j.ldiljl 

22.27 ll>. yen, 2 

s. Oja. 


Tho geographical position of Japan during the 
war enabled Iut to escape from many of its harm- 
ful eousi'qucnccs, to take advantage of tho great 
commercial and industrial possibilities offered, and 
to excliJinge her position as a debtor luition to one 
of the few creditor imtions of the world. Unfor- I 
tunak'ly, many manufacturers, anxious to make | 
bulge profits: rapidly, placed inferior goods on de- ; 
nuded market. s, a course of action which has bad j 
baneful consequences sinei' tfie ilrmistiee. Further, 
the abundance of wealth led to the piomotion of a 
disfiroportioiiate number of companies, paying 69, 
70, and even 100 per cent., at tli(‘ (“Xpeiise of pro- 
vision for future development. Tlie^o conditions 
have resulted in financial depression, but the 
dangers luivi' bcmi seen and will ino.'-t iirobably he 
averkd. 

yntund J{c soar CCS. — Tho nitturjil wealth of 
Japan is not great, and most of her iiulustriis de- 
pend o.i foreign supplies of raw materials. Tlu're i 
IS an ahiuidanco of raw silk, eaniphor and sugar are ! 
supplied by Formosa, :uid copper by tho main i 
island. Although abundant, coal is exp('nsive, and ! 
tho question of future supplies is engaging atten- ' 
tion. 1’he rich deposits in Formosa are being 
worked, but the outi)ut from this* source will not 
suffice to meet th(‘ ('ver-growing demaud. Gold, 
tungskn, and graphite are found chiefly in Korea; 
sulphur is very widely distributed, but only the 
high-grade deposits are worked, Tho output of 
tho chief minerals and metals for 1918 is given 
below in long tons, except wliere otherwise 
stat('d ; — 


Mineral Output of Japan in 1918. 


Material. 

Outimt. 

Tons. 

Material. 

Output. 

Tons. 

Copper 

88,729 

Iron suljihldc ore . 

1.525 

Ix'ad 

10.492 

Chromite ore 

104 

Tin 

. i 05 

Maimatiese on; 

821 

Antimony 

285 

Snlphtir 

64,675 

Zlne 

22,497 

Arsenic 

14 

riK Iron . . 

176,621 

Arscnleores 

12 

Steel 

18,048 

(iraphltc 

1.061 

Molybdemiin 

1 

o^. 

Coal 

. 27.580.954 
ffnils. 

Silver 

. 6,590,618 

Petroleum . . 

. 85.000.783 


Labour . — In spite of great advances in cost, 
labour in Japan is considerably cheaper than labour 


Over 50 per cent, of the imports coTisisted of raw 
nuHcrials (including foods! iiifs) and miinufactured 
goods repre.sented only about 12 i)er cent, of the 
totid. 

Before tli<“ war .la pan was practically dependent 
on (Jenna n,v for dyestuff supplies, and the snbsi'- 
(|U(*nt parti;il stoppjigc of German shipments cause?! 
serious in(‘()nvcni('nce, the imports falling from 
about 64 million kin in 1913 to 222,000 kin in 1917 
and 357,616 kin in 1918 (.36,061 kin in 1919). How- 
ever, the (Jovernment estahlish(*d the Japan D.ve- 
stuffs Mamifiicturing Co., Ltd. (Nippon Senryo 
8ei/.o Kahusliiki Kwaisha) to obviate this difficulty. 
Jn September, 1919, this companv was selling the 
following dyestulfs: — Five suljinur colours, 11 
direct, 5 basic, 6 acid. 2 acid mordants and 1 oxide. 
It is stilted that witliin a few yi'ars .Jjipan will ho 
:d)le to supjily her own rc(|uiroments in dystuffs, 
with the exception of special products, such as vat 
♦ olours, and certain complex direct cotton colours. 
Uie production of coal t;ir is said to be sufficient for 
the purfiose. Huring tho past two years eonsider- 
jihle <|U:intitios of American dyes have entered the 
(ountry, hut it is generally reportiKl that they are 
not giving complete satisfaction. During 1918 the 
United States supplied 72-3 per cent, of the total 
import, and in 1919, 716 per cent. The importa- 
tation of Swiss dyes shows signs of recovery. Now 
that an agency of the British Dyestuffs Corporation 
has Ihh'H established in .lapan, British dyes should 
Ik* propi'rly represeutt'd on this market, and the 
present is a most opportune time for their appear- 
ance in large quantities. A Bill has been intro- 
duced into the Diet providing for the incrc'ased pro- 
ti'ction of the local industry, and an ad valorem im- 
duty of 33 per cent, is contcinplatod, 

Iliiring the war .Japan bccamo .self-supporting in 
regard to most of the heavy chemicals required for 
industrial u.se, and has become a eomj)etitor ou 
foreign markets in m.any of them. Among the 
eheiuieals most extensively manufactured and ex- 
ported are. — Pota.ssium hicliromate, chlorate, per- 
manganate, carbonate, nitrate, sulphate and ferro- 
cyanide; bleaching jiowder ; acetic, nitric, hydro- 
chloric and sulphuric acids sulphate of iron ; 
copper sulphate; magnesium carhonato; sodium 
peroxide; barium salts; naphthalono, etc. Other 
chemicals manufactured, but not exported, arc 
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CBUBtlc fioda (60 per cent.), glycerin, salicylic acid, 
yellow phosphorus, formaldehvde, aniline salts, 
acetate of lime, and sulphate iof ammonia. The 
manufacture of carbolic acid is still in its infancy. 

Importance is attached •to the registering of 
trade marks in Japan, and it is pointed out that in 
cases where big complicated businesses are 
handled, the best course is *10 act through esta’ ! 
blished British firms in Japan if direct reprcscuita- 
tion is not available, rather than through native 
houses. 

Exports, — During the war .Tapan supplied the 
Allies with largo (mantities of coj)per, jintimony, 
graphite, fish oils, starches, cotton waste, chemicals, 
etc. ; and the following goods were export(‘d in in- 
creased quantities: Sugar, paper, coal, iron and 
steel manufactures, porcelain, glassware, enamel 
ware, cement, matches, etc. Of the above articles 
it is thought that the trade in glassware and 
matches is most likely to bo retained, particularly 
in India, Java, China, and South America. 

The total exports in 11)19 were valued at 
2,098,872,617 yon (591,101,401 yen in 1914), and 
among the separate items were: — 

Exports from Japan in 1919. 

Jldtcrlal. Wciu-lit. Value. 

kin, yen. 

Coal 2.000,700 37.72;i <500 

Fish ana Whale oil .. lo,o70.:mo 3,012.1)00 

Sulphur 47.7.so.<)Oo 2.o:5r).r)00 

Camphor 2.031. :',00 7 .h.h 3 «)i)o 

Celluloid 1,000.000 2,21(1.000 

Copper. In{?ot8 and slabs . . 32.40t5,:5UU 1S).(5-17.200 

Zinc, Ingots and slabs . . 9,471,900 2.03.'i.800 

Pottery — 22.(5;'t).’800 

Glass and manufnet<ir<M of — J9.<5H().700 

Sugar, refined .. 109..')00.(500 2l.027.:too 

Matches (gross) .. .. il.fir.o.ooo :J2.9().s,;!oo 

Silk, raw 28.022.400 62;h01«.5OO 


Rbfort on the Trade of Austiiama for the Year 
1919. Bii S, W. B. Mc'Cre<;ou, ILM, Senior 
Trade Commissioner in Australia. Pp, .59. 
H.M, Stationery Office, 1920. [6’wfd. 960. 6</.] 


manufacturers and traders might be improved by 
propaganda, either national or carri^ out by trade 
associations, with the object of showing the domin- 
I ant part played by the United Kingdom in the 
, trade and commerce of the world in tne past, and 
I the similar position it may occupy in the future. 
Strenuous efforts are being made by various Ameri- 
can organisations to capture Australian trade, but 
American methods have in many cases not given 
satisfaction, and, in addition, trade in this direc- 
tion is being restricted by the adverse exchange. 
It is stated that Japan will probably lose the bulk 
of its trade with Australia as the trading methods 
employed and the quality of the goods supplied 
have continued to bo unsatisfactory. 

Tho v:iluo of the mineral output in 1918 was 
£26,15.5,649 (£2.5,590,839 in 1918). and included: — 
Cold, £5,408,157; silver and lead, £6,104,977; 
copper, £4,464,787; tin, £1,432,294; coal, 
£(), 123,747, various^ £2,621,687. Tho policy of 
treating all metallic ores within tho Common- 
wealth so that the resultant metals can 1^ 
marketed in the relined state, has been continued, 
j and several new works have been established for 
I this purpose. Industry lias l>ocn much hindered by 
I labour unrest. 

As regards :»grieultural produce, tho yield of cane 
, .sugar ni 1917-18 wa.s 327,589 tons (193,037 t. in 
1916-17), hut tb^ b(M;t-8ugar industry has made 
little jirogres.s; only 14,487 t. of sugar-beet was pro- 
duced in 1917-18. 

Tlie loc;al production of manufactured goods in 
Australia continues to develop, and will probably 
have the e/Tect of changing the character of the 
British goo<ls import'd rather than bringing about 
a decrease in their value. Under normal conditions 
there is every prospect of a gradually increasing 
value of imports into Australia from the Unit(»d 
Kingdom. Although a nninbor of Briti.sh manu- 
facturers is known to he seriously considering 'he 
establishment of branch factories in Australia, little 
has boon done as yA. (Cf. J., B)19, 420 r; 1920, 12 
38, 1 16, 167, 202, 218 and 2.36 r.) 


The heavy expenditure of public money for war 
purposes in Australia is now' coming to an end, and 
though the financial jiosition and conditions geiie- 
rallv are such as to give cause for some anxiety as 
to tJie future, against these can ho s(‘t the eompar.a- 
tively undeveloped state of the country, which 
leaves room for ample work for generations to come. 
The imports in 1913 and 1918-19 were valued at 
£79,749,653 and £86.116,434, respectively, the pro- 
portions furnished by the chief countries of origin 
being United Kingdom, 5182 and 36 42; United 
States, 13'68 and 28'63; and Japan, 119 and 8‘64 
per cent. If the totals are based on the competi- 
tive imports, i.e., excluding tho.se not manufac- 
tured in the Unit^ Kingdom, the proportions be- 
come: — United Kingdom, 63 2 and 4661; United 
States, 11-8 and 29-38; and Japan, ll'OS (1918-19 
only) per cent.. The values of some of the chief 
imports in 1918-19, together with the percentage 
furnished by tho United Kingdom in each ca.se, 
were: — Ore« and metals, £705,387 (42 9); earthen- 
ware, cement, china and glass, £1,407,886 (26-4); 
leather and manufactures of, £684,510 (29 0); india-^ 
rubber and manufactures of, £1,173,045 (25-4); ' 
ammunition and explosives, £732,.300 (48-2) • 

chemicals, £3,871,353 (39’5); paints and varnishes, i 
£553,554 (33*6); oils, fats and waxes, £273,846 
(6*5). British manufacturers are advi.scd to im- 
prove their commercial organisation, taking great 
care in the choice of local agents and overseas 
representatives; it is alleged that they lack enter- 
prise and are indifferent to the special needs of 
Australian trade. As local manufactures are in- 
creasing. fuller advantage should be taken of the 
Trade GoramiMion^r Service, and it is suggested 
that the feeling of Australians towards British 


j KefokT of the (loVKRNMF.NT CUEMIST TIRON THE 
! WOHK OF THE CloVEUNAIENT LauORATOBY FOR 

j THE Year ended March 31, 1920. With Appen- 

dices. Pp, ,18. London: H.M, Stationery 
Office. ICmd. 881. 3d.] 

Full of interesting matt(?r, tho Report deals with 
the chemical work done wholly, or in part, for 23 
(Government departments and other public bodies 
in Great Britain and Ireland. 

Some 368,898 .samples were examined during the 
year representing an increase of nearly 80,000 on 
the preeiKling year, and the principal increase was 
due to goods liable to customs duty such as wines, 
sugar, tea, and cocoa preparations. 

Ihe figures indicate a further revival in trade 
after the return to peace conditions as against last 
year, but the revival is masked somewhat by further 
largo decreases in samples from the War Depart- 
ments. ()f beer, 25,489 samples were examined 
and 323 of materials u.sod in browing for duty 
charge, whilst 8,890 samples drawn from 7,938 
fcTrncnting ve.s.s(4s by local officers of Customs and 
Kxcise were examined as a check on assessment of 
beer duty. b»our b(H?r, which was mostly destroyed 
later, furnished 770 samples, a considerable ‘in- 
crca.so (81) on last year’s figure. No evidence was 
obtained of dilution of beer. 

Of so-called non-alcoholic beers, herb beers, etc., 
212 samples were examined and all contained 
alcohol (from 2 — 5% of proof spirit, and one as 
much as 9*6%). 

• Of beer exported on drawback, 15,852 samples 
were analysed, compared with 8426 in the previous 
year, showing a return to pre-war conditions; but 
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only 133 samples of imported beer were examined 
as compared with 10,000 samples for the year ended 
March 31, 1914. very little foreign beer is im- 
ported at present. 

Of 969 samples of beer and brewing materials 
tested for arsenic, fire only were found to contain 
more than the limits laid down by the Royal Com- 
mission on Arsenical Poisoning, viz., one hundredth 
of a grain of arsenious oxide per pound of solids or 
per gallon of liquid. All the 282 samples of malt 
and sugar tested were satisfactory, and of 619 
samples of beer and wort three only exceeded the 
limits for arsenic. Imported cider and perry fur- 
nished 44 samples, 20 of which were classed as Spirit 
Preparations, and all the seven home-produced 
samples “ did nob consist solely of fermented apple 
juice.” Duty was remitted on seven ciders too 
sour to he saleable. 

Of table waters, 20 samples of mineral and spa 
waters, 3.33 of cordials, syrups, fruit juices, and 
essences, and 102 of non-alcoholic wines were 
examined under the Finance Acts, 1910. 

Of spirits, 955 samples of fermented wash, 19 of 
fusel oil, 29 of grog, 16 of illicitly distilled spirits, 
1,359 of compounded spirits for export and 18,125 
of spiritous preparations for export, 25,007 of im- 
ported spirits and spiritous preparations were ex- 
amined ; 864 samples of wood naphtha and mineral 
naphtha and 65 of petroleum ether and other de- 
naturing substances, .32 samples of pure alcohol and 
20 of specially denatured alcohol. The care taken 
in the control of duty-free spirits and the large 
volume of work entailed are indicated. 

In the assessment of wine duties 143,544 samples 
were tested. The great hulk of the revenue ffom 
sugar is derived from refined sugar, but the im- 
ported goods, and goods for drawback or exporta- 
tion containing sugar include such a great variety 
of articles containing, besides sugar, glucose, 
molasses, saccharin, etc,, that standard rates of 
duty for such articles have been fixed wherever 
practicable, samples only being* taken in case of 
doubt. Some .36,441 such samples were examined as 
compared with 23,777 last yciir. 

Some hundreds of samples of glucose were also 
examined. 

Saccharin carries a heavy duty, being about .500 
times sweeter than sugar, and it has to he searched 
for in all preparations likely to contain it. Its 
manufacture in this country was Resumed in 1917, 
and 253 -ainples were examined in the year under 
review. 

Of tohac vo, 10,234 samples for home consumption 
and 13,797 for drawback on export wore examined ; 
and many thousands of offal tobacco for manufac- 
ture of nicotine, sheep dips, etc. 

Tea is examined at the port of entry by inspec- 
tors, and doubtful samples are sent *to the labora- 
tory ; the quantity imported was 500.000,000 lb., as 
:^ompared with 370,000,000 lb. in 1914, and 16, .562 
samples were examined, 40 per cent, being con- 
Icmncd on account of accidental foreign matter; 
:;ofFee, cocoa, matches, etc. were also examined. 

Hydrometers and other graduated vessels were 
tested, 2,591 such tests being made. 

It is interesting to note that of the 1000 or more 
samples of milk and milk products examined for 
the Ministry of Agriculture and Fisheries none con- 
tained preservatives, and there was no evidence of 
the presence of foreign fat in any of the samples 

imported butter. Substantial work was done for 
the War Department, 4,322 samples of all descrip- 
tions of food being examined. 

Many interesting investigations were made, as 
For instance, that for potash production for the 
Board of Trade, the examination of road drainage 
For toxic constituents from tar for the Joint Com- 
mittees of the Ministries of Fisheries and Trans- 
port, the extraction of radium of luminous dials, 
sompass cards, etc.^ for the Ministry of Munitions, 


and the disposal of waste from the flax factorfes for 
the* Office of Works London. 

A few interesting details are given of cases in 
which the Government Chemist acted as referee 
under the Sale of Fodti and Drugs Acts and Fer- 
tilisers and Foc<ling StulFs Act. 


OFFICIAL TRADE INTELLIGENCE. 


(From the Board of Trade Jotrnal for September 
9 and 16.) 


OPENINGS FOR BRITISH TRADE. 

The following inquiries have been received at the 
Department of Overseas Trade (J>evelopment and 
Intelligence), .35, Old Queen Street, London, S.W. 1, 
from firms, agents, or individuals who desire to re- 
present IJ.K. manufacturers or exporters of the 
goods spociliod. British firms may obtain the 
names and addresses of the persons or firms referred 
to by applying to the Department and quoting the 
specific reference number. 


Locality of 


Btderenco 

Firm or Agent. 

^Materials. 

Numljer. 

llritlsh India . . 

Metals, paints, dyes, p.ipi^r, glass 



Cement-making inaehlnery 

3119 


Kart)»enware, glassware . . 

303 

British W. Indies 

Iron. 8t<M}l, metals 

304 

Glass 

345 


Gliiss, china 

376 

Canada . . 

Patent inedic'Ines. . 

341 

New Zealand . . 

Glass, cldna, pottery 

366 

Lin.He<‘d oil, matelies 

371 

South Afrl< n . . 

Galvanised iron, feneing wiro . . 

874 


Kartlieiiware. crockery, china . . 

375 

Belgium 

Spirits 

348 

Daiitzig . . 

Pig iron 

377 

Sanitary porcelain 

349 

Denmark 

Pai>er 

378 

,, 

Soda ash, calcined Glauber’s salt 

379 


Asbestos . . 

880 

Franco . . 

Jtaw materials for tho manu- 



facture of perfumery . . 

383 

Germany 

Italy 

Oils for soap manufacture 

Cellulose, caustic soda, sodium 

384 

sulphide 

880 

Spain . . 

Nitrates, sulphates, superphos- 



pimtes . . 

353 

Switzerland 

Pigments, varnish 

854 

Turkey . . 

PaiHjr. cliemlcals . . 

388 

United Stales . . 

China, glass, pottery, drug 



sundries 

SOI 

Brazil . . 

(’ement 

392 

Mexico . . 

Chomleals, white le.ad. paint 

397 


TARIFF. CUSTOMS. EXCISE. 

United Kingdom . — The revised regulations 
governing the preferential rates of customs duties 
oil goods consigned from and grown, produced, or 
manufactured in the British Empire are set out in 
the issue for Septemher 9. Among the goods to bo 
considered as manufactured articles are refined 
sugar, glucose, syrup, molasses, and saccharin. 

Argentina . — The excise taxes on alcoholic bever- 
ages, alcohol, and matches have been amended. 

Australia . — Recent customs decisions affect alu- 
minium sheet for use in the manufacture of motor- 
car ntnning boards, brass tubing in. and under 
in diameter, and dear ruby mica. 

Austria . — Modifications of export restrictions 
affect certain kinds of paper, candles, and soap. 

Bolivia . — A copy of the new tariff may be seen at 
the Department. 

Brazil . — The import duties on certain kinds of 
colours, inks, varnishes, and cement have been 
reduced by 20 per cent, as from September 1. 

• Co9ta Bica . — Recent tariff modifications affect 
condensed milk, lard, perfumery, and certain^kinds 
of glassware and earthenware. 



830r 


. BEVAW. 


[8«pt. 30, 1020. 


Finland. — Export licenccB are no longer required 
for, inter alia, bark (with some exceptions), pig 
iron, asbestos^ mica, tar water, and pitch oil. 

The conditions affecting ^import and currency 
licences are given in the isHiio of September 9. 

French Canieroons. — The customs regime of 
French Equatorial Africa is to apply to the French 
Cameroons. • 

(iermany . — Certain maize products capable of 
t^ing used as cattle foods may be imported without 
licence as from September 1. 

(Joconut fibres, agave, and similar fibres may only 
be imported only upder licence. 

The taxes on imported beer, winc'S, spirits, 
vinegar, acetic acid, eth(>rs, and rnatehes art* set 
out in the issue for Septenilier 16. 

Certain minerals and stones have been remov(*d 
from the '' Export Free List.^' 

Italy. — Beta-naphthol, shoemaker’s glue, and 
rnodicated olive oil may be exported without 
licence, but liet'fiees are re(|uirt*d for galvanised, 
coppered, and tinned iron wire and plates. 

Japan . — Mineral oils witli a density exeee<ling 
(V901 at 15° C., to 1)0 used direetly as fuel, may he 
imported duty free. 

The arneudtxl rates of import duty affect ivory 
nuts, alcohoiit! ht verages, salt, olive oil, animal 
fats, vogo table tallow or wax, lieorice, ipecacuanha, 
root, cassia and cinnamon hark, cinchona hark, 
coca, jaborandi and patcliouli leaves, gentian root, 
rhubarb, extract of mix vomica, ergot of rye, cloves, 
bromine, picric acid, salicylic and acetyl-salicylic 
ncids, salicylati' of soda, sodio-theohrornine, hy<lro- 
bromic acid, liromidt's, alcohol, antifehrin, aniline 
hydroehlorido, roal-tar derivatives (with some ex- 
ceptions), coal-tar dyes, ariitieial indigo, pitch, 
asphalt, asl) 0 ,stos, minerals, ores, filatinnm metals, 
and certain metal wastes, 

• Luxcmhonrg . — Among the articles that may he 
exported without liernee are alcoholic beverages, 
ast^stos, tanning hark, cork, rosin, asf)hnlt, eenu'nl, 
candles, polishes, wax, while h'ad, euu'ry, graphite, 
lubricating oils, lithopone, incandescent mantles, 
mastic, ri'd lead, ochre, plaster, sand, lime, phar- 
maceutical products, celluloid, eardhoanl, and coal 
tar. 

Norway. — The import is prohihitt'd of, inter alia, 
perfumes, perfumed soap, and chocolate. 

Voringnl , — The export restrictions have recently 
been modified. Export liec'nc*ov arc* rc'c|uir<'cl for 
lard, olive oil, sugar, eliareoal, phosfchonis matches, 
and certain bides and skins. Export surtaxes bare 
been amended on turpentine, whale* oil, oils ancl oil- 
seeds, wood pulp, ehicory root, resins, and “sucata 
de cupro-nicqiiel.” 

Lard, olive oil, margarine, and edible vegetable 
fats may bo imported duly free as from vS<*p- 
tember 6. 

Tthndexia . — Beec'nt customs decisions affect black I 
Badminton dve, fat lifiuor. fustic and bematine 
crystals, novolineum and sedignum (wood preserva- 
tives). 

Spetin. The reduced rat<> of import duty on 
sugar is applicable until December 51. 

Sweden. — Export prohibitions have been with- 
drawn from carbon bisulphide and certain hides 
and skins. 

United Sfniea.—'^iweai customs dc*c i8ions affect 
hvdrogenatcxl fisli oils, crushed limestone, ancTferro- 
silicon. 


GOVERNMENT ORDERS AND NOTICES. 

Prohibited Exports.— The Board of Trade 
(Licensing Section) has notifiecl the removal of the 
f()lIowing from the list of prohibited exports: — . 
Linse^; ergot of rye, and the liquid extract of I 
ergot; tea. 


TRADE NOTES. 


BRITISH. 

I The Gold Coast in 1918. — The total value of the 
imports into the Gold Coast during 1919 was 
T2,919,915 (£5,219,099 in 1917) and included: — 
Coal, 10,665 tons (.C55,552); earthenware, £10,302; 
gunpowder. 51 t. (£8428); petroleum oil, 893,606 
galls. (£74.048); salt, 6633 t. (£53,840); soap, 
1950 t. (£88,691); perfumery, £24,658. Tho 
increase's in value of the salt and soap imported 
wc*re mainly due to enhanced prices. The United 
Kingdom siipplitxl 73 per cent, of tho value of 
(In* imiiorts, and tho United States 21 per cent. 
The total value of tho exports was £2,641,927, and 
ineincic'd ; — Cocoa, 66,343 tons (£1,796,985); kola 
nuts, 5913 t. (£262,144); copra, 99 t. (£2722); 
.‘uirifcTOus by-products, 57,501 lb. (worth £22,316 
in 1917): palm kernels, 8933 t. (£152,921); palm oil, 
670,867 galls (£83,689) ; rubber, 621 t. (£57,006); 
specie (£116,505 in 1917). Tho United Kingdom 
took 47 per cent. (65 in 1917) of the imports, th(3 
Tnitc'd States 57, and France 5 per cent. The 
exports of palm kernels and oil showed largo 
increases, partly owing to the* fact that freight was 
not available for cocoa, so that tho natives paid 
more attention to palm products, because these 
(“oinniandcd higher pricc*s and were privileged as 
rc'gards shipping. For these reasons the produc- 
tion c)f cocoa fell by 27 per cent. The prohibition of 
the importation of rubber into the United Kingdom 
led^tc) a deer(*aso in the export of this artielo, and, 
though tile* United State's took an increased 
amount, did not compensate for the loss in the 
Unitc'd Kingdom market. Cocoa, the chief product 
of the colony, suffered greatly because it was not 
placed on (he priority list during the war, hut it 
i=) now rc'covering, and tlio Gold Coast will feoon 
recovc'i’ its positio,n jis tho grc'alc'st eoeoa-producing 
country in tho world. As regards the mineral 
wealth, in addition to gold mining, the large 
nianganc'Ho depcisits on the Dagwin extension 
eonec'ssions Avere worked throughout tlie year, and 
50,292 tons aaos shippc'd. — (Go/. liejt.-.Ann., 

No. 1029. Mareh, 1920.) 

,, FOREIGN. 

The Nitrate .Sitriation.— Reports forwarded by 
11. M. Cominereial Secretary at Santiago to the 
Department of Over,s<.'as Trade*, and by H.M. Con- 
sul at Autofagastu, state that no large* sales of 
nitrate* have* been made* since* the early jiart ol this 
year. The total production for the first six months 
of 1920 was 26,158,567 ((uintals (ciuintal lOl ll Ih.) 
or 1,181,600 long tons; exports, which wen* dis- 
tributed about e(|ually bc'tween England and tho 
United St.atc*K, amounted to 55,175,982 c], or 
1,502,400 t.; and stocks at June 50 were calculated 
at about 970,000 t., of which 850, (KM) t. hc*longed to 
inenihc'rs of the Nitrate Assexiation and the re- 
mainder chiefly to Americans and Gormans. Frn- 
duetion and exports for the past three yc-ais were 
as follows: — 

15U7-1S. 191H-U). U)19-‘20. 

OO'C. OtiH. Qtl8. 

Procliu-Uon. . (5t,77:j.189 .. .50,707.920 .. 4*2 551 770 

Export .. (i:{.:r2r..:is2 .. 39.n()7.os:t .. 47.904,232 

In pre-war days the total exports amounted to 
45 — 50 million q. The sales to date made by tho 
Association for delivery from .July 1920 to April 
1921, amount to 1,343,()00 t., at an average price 
of 16s. 5d. quintal. Although the demand for 
nitrate continues brisk, transjiort and labour diffi- 
enlties are causing tho Association to consider the 
limitation of further forward sales. Fuel has be- 
come ver.y scarce. Coal is unobtainable from the 
United Kingdom and difficult procure from the 
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States; Australian coal is not economical for use 
in oficind-s, and ofiniiot bo depend(‘<l upon; owin^ 
to continued strikes Chilean coal is not availablt^ 
and it is also uneconomical; oil fuel is becoming' 
incianisingly scarce. The Commercial Secretary is 
infornu'd that several British nitrate oficimis have 
one year’s in'oduction awaitinjj; rail transport. 
Owing to these difficulties, future pro<hietion is not 
expc'cted to exceed present output. The aver.igc' 
cost on hoard is rc'portod to be 12s, per t|uintal 
(maximum), and it appears that large profits aie 
being and will lx- made. New factories are to b(‘ 
erected in the course of a year at lios Denes. 'Ihe 
various national interests in the indu.strv are 
approxiniatidy as follows: Chih'an, ,‘107; Britisli. 

\ ' ; (lerman, 18% ; Yugo-Slav, 10% ; ami Ameri- 
can, 2%. 


• 

Allotments of Formosan Camphor. — H.M. Consul 
at lainsui rc'porte that the allotmenta of camplmr 
ony/ ^VPt‘miber quarter are : - -Uni teal Kingdom, 
.)00 ]ucul.s; U.S.A., 1i l7o j^ieiils; France, 005 i)iculs 
(picul Id-. 3 lb ). It is h(‘li<>ved that the Monopoly 
nuii'aii will in future cease to supply crude camphor 
to foreign refiners und will sell thein fixed amounts 
of rehiKHl camphor through tlu> .la pan Belined 
C am])hor Co at It) p<‘r c('nl. below inai k<‘t prie('. — 
{ltd. i,f Tmdr 7., Nr/7. 2, l!)2().) 


REVIEW. 


Trade of the United States in 1919.— The total value 
of the imports into the UniU'd State's in 1910 was 
t:78(),8()l),0()0, and that of the exfiorts .£1,550, 000. 
The distribution of the trade between the diief 
countries is given in tlu' appended table in millions 
of pounds sterling (on the basis of $5 to the £) : — 


Unitod KinpiUim .. 

Import H from. 

£ 

m-8 

Kx porta to 
£ 

451-8 

CjuukIiv 

98-9 

140-5 

Au^truliii 

99 

18-9 

New Zojilund 

4:{ 

5.0 

nritish India 

28-0 

i:i-5 

Mritisli Africa 

i:5'2 

n-H 

AiKcntlna .. 

99-8 

ao-7 

Jicl^durn 

1 n 

7a-(5 

Urazil 

4(5-7 

22-0 



7-9 

,:{-o 

StraitH Hcttlcincnts 

29-2 

2-4 

(.:idnii 

29-9 

211 

tUiliii 

8:{-7 

5;{-4 

France 

21-8 

191-9 

(Jorinany 

2-1 

18-3 

Italy 

11-8 

87 -:t 

Jai)aii 

82-0 

72-9 


Some details coius'rning the t*ade in ch<'micals and 
allied products arc* giv('n below: — 



1 rn ports. 

li.xriorts 

£ 

Feinont 

0-011 

Flu'inicala .. 

13-9 

23-'7 

Cital and coke 

M 

25- 1 

(Jtiloiir.-^, dye, a, itainl, varni.sh 

0-93 

8-5 

Dyewouda. tanniiik' Iiark, clc. 

0-40 

0 01 

I'.arf iK'iiwarc, cliinaware, etc. 

• ]-4 

0-0 

F(a ' ilisors .. 

0:$ 

4-2 

Ola.'.i 

0-20 

5-0 

(Jnni' e.'diT and ex'iilo.sivcs 

1-3 

2-3 

IMntcIn ,s 

0-25 

0-12 

Metala. unwrou>,;lit 

3:51 

45-3 

Oila. mineral 

0-3 

0,8-7 

Oils. ve; 9 d aide 

24-0 

19-7 

Ores and concentralc.s 

10-1 

1-2 

I’erl'ninei y. essent ial oll.s, etc. 

2-4 

19 

UeHiiiH. mans and wax 

7-1) 

4 2 

Salt 

0005 

0-28 

Soaps, eandlcH, ote. 

0-083 . 

4 (5 

Starch 

0049 

;5-i 

Snlpimr 

0-44 

1-3 

Wood pulj) 

7-1 

(5 0 


■ — (C.N. Com. June 21, 1920.) 

The Cement Market in Spain. — Spanish manufac- 
turers control the local cemc'iit market, as price is 
the chief factor and (piality is of litlh^ account. 
During the war imiiorts of cement from Belgium 
and Fngl.ind ceased, and the domestic cement in- 
dustry was able to develop unhampered by com- 
petition. Cement is chiefly prcHluced at Barcdoiia 
and Bilbao, and the leading Spanish company is 
tlu' “ Compafiia Ceiioral do Asfaltos y Portland 
‘ Asland with a capital of 14 million pesetas 
(peseta -ii.Jd.). This company is at jiresent not 
working at more than 50 per cent, of the capacity 
of its thrc'e jilants, hut in 1919 it produced 86,134 
metric tons of c(‘mont, or about 40 per cent, of th(j 
Spanish output. It is evident thereforf? that home 
d(miands can be KUi)plied without recourse to im- 
portation. — (Tf.S. Corn, lif'p., July 24, 1920.) 


CiiKMic,\L Fehtimskiis AM) Paiiasiticidks. Jiy S. 
Hoahk Collins, /ndustnol (Jiemfshy Scries] 
e.ihted by Dll. S. Ridkal. vp. xn. \ 273, {Lon- 
don: Jiolliere, Tindall and Cox. 1920.) rricc 
lO.s’. Gd. net. 

This is a book which should take tin* place of 
many text books, and at th<‘ sanu' time be rc'atl by 
the man who wants special information on matters 
not contaiiK'd in the ordinary treatise. Mr. 
Collins has a great expi'i iem e as an agrieultur.al 
daunisL and as a teacher, ami his book will appeal 
to many for whom some of the treatise's on artificial 
manures, their manuiaeture> and uses, are of too 
•scientific a character. 'I’o the agricultural student 
this book will be welcome, as it will give him a fresh 
aspect from which to regard the subject, and will 
bring to him a knowledge of industrial j)roceHs('S 
which yield by-produet.s of value to the agriculturist 
and also offer him the most up-to-date information 
as to the progress seii'mc is making in bringingjn 
atmospheric and other sources of fertilising ('lements 
oi priim* importance to tlu* jiroduetion of farm crops. 
Inerea.sc'd i)roduetion is the order of the day, ami 
one ol th(‘ chief factors of ineri'ased ])roduction is 
th(‘ right use (4 fertilisi'rs. The succes.sful farim'r 
has been de.scrib<'d as tin' man who does the right 
thing at the right time, ami, it may be added, who 
uses th(‘ righi material, wlu'ther v.arietv of crop, 
food, manure, labour, or impli'im'ut, for tile I)urpos(^ 
lor whi(l) it is best suited under the conditions 
which obtain on tlu' j)artieular farm. A century 
ago artificial manures wv'ia', dublx'd “stinking 
eln'inicals ’’ by the same farming community which 
at an ('arlii'r date condemned turnips as “vege- 
tables only fitted lor a gentleman’s garden,” but 
knowledge has advanced far since then, and there 
ail' few, if any, tarmi'is to-day who could do with- 
out these formerly di's^iisi'd adjuncts to their busi- 
ness. 

Part I. of this volume deals briefly with the neid 
for fertilisi'rs and with the effi'cts on plant growth 
of niirogen, potash, and jihosphates ; J*art 11. w ith 
the sources of fertili.sers and with some of th<' 
mefhotls of ilealing with the raw materials. On 
page 10 the statement of the composition of kainit 
is rightly stati'd, but on p. 168 th<‘ com[)osition 
given may prove misleading. The chapter on fuel 
by-products w ill, it is hoped, have to be rew ritten in 
a few years when our pres('nt nu'thods of w.-isting 
eo.'U havi' bi'cn abamloiu'd. Seition \’l., ilealing 
with till' utilisation of atmosplu'rii' nifrogi'n, is of 
gri'at interest and, taken with Part III., Section 1., 
is a eompri'lieiisive ri'vii'W' of existing methods. Tin' 
provision of a cheap source of powa^r is, of course, 
essenti.'d to the eeonomii^ production of iiitrati'.s 
from the atmo.sphere, but thi-ro is no reason why in 
Fiigland, as in (Jermany and Denmark, the devel- 
opment of the industry should not he considerably 
expi'dited. A fair ('hemical knowledge is requir«'d 
to follow the author in his descriptions of the manu- 
facture of the inorganic and organic nitrogenous 
fertilisers (the last Inading including caleiinn 

D 
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cyanamide), but the ordinary reader can gain a 
good insight into these manufacttires even if he has 
to skip the purely chemical paragraphs. There is 
no doubt that the student will gain a far better 
appreciation of the nature and use of fertilisers if 
he has an acquaintanqe with the methods of manu- 
facture, and the writer does not remember reading a 
treatise on artificial manures where so much atten- 
tion is paid to the manufacturing processes and the 
underlying principles. The ehuptor on valuation 
of fertilisers should ho studied by every buyer of 
artificials who wishes to gain a knowledge of their 
values and uses froni sources other than the slale- 
ments of those whoso business it is to sell these <-oni- 
modities, and the farmer can gain much useful in- 
formation in a small space by reading Sections IF. 
and III. of Part IV. The section devoted to in- 
secticides and fungicides is necessarily somewhat 
sketchy, but enough information is given to inform 
the farmer or fruit grower as to the functions of the 
various preparations. 

A very comprehensive referenco bibliography is 
given at tlio end of each section so that any par- 
ticular aspect of the subject can be thoroughly cx- 
lorod by the reader who requires wider and more 
etailed information. Mr. Collins’ book beans the 
impress of a writer of wide experience and reading, 
of a knowlcnlge not only of the requirements of the 
agriculturist hut of how they can best bo satisfied, 
and of the commercial means taken to satisfy thorn. 
It can thus bo reeomrncnded to everyone connected 
with the industry of farming who wishes to stimn- 
lato inoroased production Iry the utilisation of every 
means which mechanical or chemical science can 
afford. 

M. J. R. Dunstan. 


OBITUARY. 


ALFRED EVANS FLETCHER. 

By the death of Alfred E. Fletcher in his 94th 
year, technology has lost an active worker who was 
closely associated over an exceptionally long period 
with the progress and control of chemical indus- 
tries. Although it is now nearly 30 years since ho 
retired from the position of Cliief Inspector under 
the Alkali, etc. AVorks Regulation Act, his bucccss- 
ful labours in this capacity contributed in a large 
measure both towards the development of the im- 
portant work of this Department, and also towards 
its recognition and appreciation by chemical manu- 
facturers. 

Fletcher was trained originally as an enginix'r, 
hut subsequently turned his attention towards 
chemistry, in which subject he received his training 
at University College, London. In 1863 ho was ap- 
pointed as assistant to the late Dr. Angus Smith, 
the first Chief Inspector under the Alkali Act, whom 
ho subsequently succeeded in 1884. His official 
duties brought before him the need for improved 
methods of analytical control, and it was in this 
connexion that he de.vist'd his well-known aspirator 
for the rapid extraction and analysis of flue gases 
and hi.'^aneniomoter, both of which instruments 
have proved of outstanding vahie and application. 
Among other scientific work he was closely associ- 
ated with the Scottish Office in the administration 
of tho Rivers Pollutioti Act, and took an active 
part in the earlie.st attempts te muigatc atmos- 
pheric pollution from coal smoke. 

Despite his advanced years Fletcher retained 
much interest in the progreB.s of science and 
technology after his retirement, and remained 
as.sociatfHl with this Society, of which he was an 
•riginal member, until a few years ago. 


PUBLICATIONS RECEIVED. 

A Theatisk on Chemistuy. By the Right Hon, Sir 
H. E. Roscoe and C. Schorlemmer. Vol. I.— 
The Non-Metallic Elements. Fifth edition, 
completely revised by Du. J. C. Cain with 226 
illustrations. Fp. 968. {London: Macmillan 
and (Jo., Ltd. 1920.) Price SOs. 

The IManui acture of Sugar from the Cane and 
Rf.f.t. By T. H. P. IIf.kiot. Monoyrnphs on 
Industrial Chemistry, edited by Sill K. Tiiorpr. 
Pp. 426. {London: Loiujmans, Green and Co. 
1920.) Price. 24a\ 

Margarine. By AV. CiiAYToN. Monographs on In- 
dustrial Chemistry, edited by Siu E. Thorpe. 
Pp. 187. {^London: Longmans, Green and Co. 
1920.) Price 14.s\ 

The Chemical Analysis of Steel-works’ Ma- 
terials. By F. I B HOT SON. Pp. 2dG. {London: 
Longmans, Green and Co. 1920.) Price 2U. 
Ojkjanic Chemistry. By Du. A. Killen Macbeth. 
J*p. 23.J. {Ijondon: Longmans, Green and Co. 
1920.) Price 6s. 6d. 

Catalysis. By E. Joblino. Text-hooks of Chemi- 
cal liesearch and Engineering, edited by 
AV. P. Dreaper. Pp. vii + 144. {London: J. 
and A. Churchill. 1920.) Price 7s. 6d. 
Ceramic Industries Pocket Book. By A. B. 
Skarlb. Pp. 207. {London: Sir Isaac Pitman 
and Sons, Ltd. 1920.) Price Ss. 6d. 

Modern Explosives. By 8. I. Levy. Pp. 109. 
{London: Sir Isaac Pitman and Sons, Ltd. 
1920.) Price 6s. 

Report of the Committee of the Privy Council 
FOR Scientific and Industrial Research. 
1919-20. Pp. 120. {London: II. M. Stationery 
Office. 1920.) r[Cmd. 905.] Price l.s. 

Spect.\l Reports on the Mineral Resources of 
Great Britain. Vol. XVI. Refractory 
M.aterials, Etc. Petrography and (hiEMisTiiY. 
By H. H. Thomas, A. F. H allimond, and K. G. 
Bradley. Memoirs of the Geological Survey. 
{London: II. M. SUilioncry Office. 1920.) 
Price 6s. 

Experimental Researches and Reports. Puh- 
Jishml by the Department of Glass Technology, 
the University, Sheffield. Vol. II. 1918-19. 
Report on Compulsory Adoption of the Metric 
System in the United Kingdom. By the 
Metric Committee of the Conjoint Board of 
Scientific Studies. Price 1^. 

Reading List on Molasses. (Compiled by 
Clarence J. West. Bibliographic Series. No. 
5. {Cambridge, Mass.: Arthur 1). Little, 
Inc. 1920.) 

Monograpuias do Seuvico Geologico f, Minera- 
Looico do Brasil. Vol. I. 1913. Vol. II. 1919. 
Boletim do Ministerio da Aghicultura, Industria 
K CoMMEHCio DO Brasil. Year VII., January— 
April, 1918; January— June, 1919. {Itio de 
Janeiro: Servico de Inforrnacoes.) 


The Department of Industrial and Scientific 
Research lias published Vol. I. of Von Rohr’s 
“ Theory of Optical Instruments,” translated by 
R. Kanthack. (Price £2 Im.) Tliis and other 
puhlieatioris of the Department aro obtainable at 
II. M. Stationery Office, Imperial House, Kingswav, 
London, W.C. 2; 28, Abingdon Street, S.W. 1; 
37, Peter Street, Manchester; 1, St. Andrew’s 
’Crescent, Cardiff; 23, Forth Street, Edinburgh; 
and from E. Ponsonby, Ltd., 116, Grafton Street, 
Dublin. 
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THE ROLE OF ANTIMONY IN 
TROPICAL MEDICINE. 


R. G. FARGHER. 

It is porhap.s not generally realised that of the 
14 million square miles of territory which coii- 
.stituto the British Kmpire something like one half 
lies within the tropics. In the.se tropit;al areas, 
often densely populated with peoples of primitive 
habits and with little regard for hygiene, it is not 
surprising that disease should be rife. Though 
much is being done to introduce preventive and 
sanitary measures, progress in this direction, which 
must be coincident with the education and co- 
operation of the peoples theuLsclves, is of necc.ssity 
slow^ and for many years to come tho methods of 
dealing with tropical disea.ses will probably be cura- 
tive rather than preventive. Special interest 
attaches, therefore, to studies in chemotherapy 
such as that presented by tho use of antimony 
derivatives in certain diseases of parasitic origin. 

The suggestion that antimony might bo employc*d 
usefully in medicine has generally been attribuU'd 
to the hypothetical Basil Valentine. Certain it is 
that the author of “ Triumphw'agen des Antimonii ” 
was tho advocate of treatment as heroic a.s any 
that modern mcxlieine has to offer, so the infereiUH^ 
that he recommended antimony for ink'nial u.S(‘ 
recjjuirevs hut little justification." The attitude of 
his contemporaries was distinctly antagonistic, and 
so strong was the opinion that the poisonous proper- 
ties of the metalloid were incompatible with its 
internal use that it is recorded that all graduates in 
medicine at lleidelbmg were requin'd to register 
an ftath never to employ it. Nevertheless, under 
tho influence of his teaching, it came to be Fooked 
upon as a universal panacea, anfl towards the end 
of the 17th c('ntury more than a hundred prepara- 
tions of tin* me till were in more or less common use. 

Tartar emetic, examined first by the Dutch phy- 
sician Mynsicht and afterwards more aciairately by 
Glauber, had already bc'cn eniployisl in medicine 
by tho ingenious medium of drinking wine which 
had been allowcal to stand in an antimony goblet. 
Its use in the treatment of tryitanosomia.sis was 
first prcj-osed by Nieolle and Mesiiil, hut to the 
English workers, Plimmor and Thomson, attaehes 
the credit of the <*arliest work. Employing potas- 
sium and sodium aiitimonyl tartrates they were 
impressi'd by the wonderful st<wilising effect of sub- 
cutaneous injections in experimental rats heavily 
infected with trypanosomes. Their results seemed 
to Manson to be of sufficient promrse to w'arrant 
trial on human subjects, but the extreme loeal re- 
action proclud<'d their effective employment. Tho 
cheek was of short duration, ns the discovery of 
the intravenous route, first anuounct'd in 1909 by 
Brodeii and R(xlliain, and claimed independently by 
Lebocuf, quickly led, in tho hands of Martin and 
Bane, to flio basis of the present most effective 
mode of combating sleeping sickness — the combined 
use of ntoxyl intramuscularly and tartar emetic 
intravenously. Tho exaggerated claims made for 
this combination are to bo regretted, as expcrioiiee 
has shown that though .success may bo anticipatc*d 
when treatment is commenced in the early or try- 
panosome fever stage of the disease, it is more 
rarely attained in the fater or sleeping sickness 
stage, a conclusion of particular importance when 
it 18 rememl^red that tho early symptoms are less 
pronounced in the colourtHl than in the white races, 
and that it is to the former that the disease presents 
50 terrible a menace. 

In other tropical diseases greater success has 
Rt^nded the presentation of antimony. Thus, in 
external and internal leishmaniasis the results of 


I luimerqiis observers, commencing with Machado 
i Viaiina in Brazil^ leave little doubt as to its 
specificity. ^In bilharziasis, only too prevalent 
amongst the Egyptian lellahecii, .specific action has 
been proved, and Christophcrsxin concludes that as 
the .shell of the hilharzia ovum is permeable to 
tartar emetic, sterilisation re.siilting, the action is 
idso prophylactic, (food results have bc'en obtained 
in the treameiit of granuloma, filariasis, guinea 
I worm, papilloma, yaws, relapsing fever and ccrebro- 
! spinal fever, Rogers lia.s claitned the utility of 
; tartar emetic in malaria, but he is jiractically un- 
j supported by other work(‘rs, and the conclusion may 
' bo drawn, with Greig, that in this case antimony 
; is only appreciably effn aciou.s when toxic doses are 
i privstuited, the drug acting rather as a general 
I protoplasmic poison than as a specific for tho 
malarial parasite. 

I The foregoing brief .summary will suffice to indi- 
! cate the therapcutii; importance antimony has 
i assumed during tlu* past decade. The nuinber of 
, its derivatives which has reached the stage of 
[ clinical trial, however, is (^xtrcuncly limited, and is 
I restricted to the variation of tartar emetic hy the 
I replacement of potassium by sodium, lithium, or 
i ammonium; Martindale’s preparation of anti- 
! iiKinious oxide; Rankeu’s finely-divided metallic 
i antimony; and one or two relatively unimportant 
' “ colloidal ” preparations. 

j Tho rea.son is not far to seek. Until recently, the 
I simple organic compounds of antimony which, from 
j analogy with arsiuiic, niight have attracted atten- 
tion, were only obtainable by cumbrous methods 
I and, even when prepared, were not, chemically 
speaking, inviting. Thus, the sodium method is 
I complicateil by the greater tendency of antimony, a.s 
compared witli arsenic, to pass from tho tervalent* 
! to the quinquivalent condition, and is of limited 
application. Tt consists essmiiially in the inter- 
' action of an aromatic halogen compound with 
I antimony trichloride in presence of .sodium. Tho 
i Grignard reaction, in essence the combination of an 
i aryl magnesium halide with an antimony trihalido, 

I give.s rise again rnainly to tho triarylstibine or its 
i dihalogcn derivatives, and the conversion of these 
into the presumably more promising nionoaryl- 
i stibinic acid derivatives involvt^s several stages and 
' problematical yields. 

The extension of the Bart reaction to the prepara- 
: tion of aromatic antimonials is, at all events in 
1 laboratory practice, of greater promise, as dinzo- 
iised amines readily couxile with sodium antimonito 
in alkaline solution, with or w ithout the presence of 
a catalyst such as copper powder, with replacement 
of the diazonium group by the stibinic acid residue. 
Covered by several patents by the German firm of 
yon Heydmi, there appears to ho some claim for 
independent discovery by English workers. A 
iiumncr of derivatives of phenylstibinic acid pre- 
pared in this way has been tried experimentally in 
trypanosome-infected animals by Eange, Uhlen- 
huth, Mulger, and others, tho results indicating 
that the conclusions arrived at from tho study of 
the organic ar.scnicals a.s to the intluence of sub- 
stituents in tho benzene nucleu.s cannot be applied 
to the antimony derivatives, w'hich therefore pre- 
.sent .'f new problem in chemotherapy. This view 
has been supported, for example, by the compara- 
tive inetfiea(;y of tho antimony analogues of atoxyl 
and salvar.san, and naturally, though no doubt 
illogically, the more precarious tenure of antimony 
in the organic nueleus has liecn suggested as the 
cause. Little evidence is available as to the relative 
stability of the two groups, but the assumption of 
lesser stability probably implies that the same de- 
• toxicating effect cannot be expected from the 
organic combination of antimony as has been 
achieved in the case of arsenic. Of the (^mponnds . 
so far examined, sodium p-acetylaminophenyl- 
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btibinate (stibacetin) appears the most promising, 
and of it aiono are clinicai results available, 
Caronia stating that it is efficacious in the form of 
leishmaniasis encountered ‘in the Mediterranean 
area, whilst results of English workers indicate a 
possible value in trypanosomiasis. 

In general, therefore, study of the literature of 
the aromatic antimonials reveals many difficulties 
in the way of their successful employment in 
medicine. With few exceptions non-crystalline, 
yielding non-crystalline metallic salts of dubious 
composition, their j^eparation and purification pre- 
sent problems as dnTicult as any encountered in the 
more complex arscnicals, and though antimony, as 
at present administered “ in large doses over pro- 
longed periods produces fatty changes in the liver 
and kidneys which may seriously damage the resist- 
ing powers of the patient and oven cause death” 
(Low), supersession hy the true organic antimonials 
will necessitate the demonstration of more con- 
siderable advantages than have yet been claimed. 

Nevertheless, it would be idle to suggest that 
their further examination may not yield results of 
importance, and though in exp<'rt hands the use 
of tartar emetic is now happily fri'c from many 
of the difficulties and dangers which (confronted 
earlier workers, Tnor(' favourable means of present- 
ing antimony undoubtedly remain one of the pr(‘ss- 
ing problems of trojiical medicine. The solution 
is not merely of humanitarian and scientific 
interest; from a purely utilitarian standpoint it 
possesses a very real economic importance. 


THE COAL FIRE. 


With the ohiect of (liniini.shing tlie smoke 
miisaiic'e in Maiicln^stm', a committee of the cor- 
poration, in a spirit of far-sighU'd and eminently 
practical inquiry which might well commend itself 
to other municipalities, appointed some few years 
ago an “ air pollution advisory board ” to iiuiuire 
into the (dficiency of domestic fire-places. Th(‘ ex<>- 
cutive was composed of factory managers, hmal men 
of science, city councillors, and others. Under their 
auspices and that of the Fuel lle.search Board, Dr. 
Margaret Fishonden, late Beyer Fellow of the Uni- 
versity of Manchester, was appoinUnl to undertake 
the research which has been in part linaneed by the 
Department of Scientific and Industrial Bescaich. 
The results arc embodied in a very full report on 
“ The Coal Fire,” which has been published for the 
Fuel Research Board by H.M. Stationery Office.' 
In view of the facts that of the IIX) million tons of 
coal which are consumed in the United Kingdom 
annually rather more than fO milli(jns, or about one- 
fifth, is burnt on the doimvdic hearth,* and that the 
domestic chimney is »-*'Sponsihl(' for much the largi'st 
proportion of soot of a peculiarly tarry and adhesive 
nature, any improvement which would lead either to 
the more economic use of coal hv increasing its heat- 
ing efficiency, or to diminished emission of smoke, 
would bo of untold advantage to the community. 
The report is therefore of peculiar value, as up 
to the present no very trustworthy inforniafjion on 
the subject has been forthcoming. 

The method employed has been substantially that 
used in the Leeds tests in the investigation of gas 
fires.* 

The radiant efficiency was estimated hy the per- 
centage of B.Th.U. in the fuel used in radiation in 
the following way: — 


The Coal Wro. A Renearoh. by M. W, Fisheoden, D 8c, 
lendon. H.M. 8(»tlonery Office. 1920. Price, is. net. , 

t • Joarnal of tho Royal Society of Arts, 1917. p. 18«. 

** • Boportsof the Oai Heating Research Committee of the Leeds 
UniVinHy. 1909 slid 1910. 


An imaginary hemisphere, of which the radiating 
surface is the centre, is mapped into areas by lines 
of latitude and longitude 20° apart, so that in all 
there are 81 areas, which naturally vary m dimen- 
sions being largest at the equator and decreasing 
towards the poles The amount of radiation falling 
on the central area is estimated by means of a 
radiometer, the total amount calculated in B.Th.U. 
being determined from the. lighting of the fire until 
its extinction. The radiation falling on the other 
surfaces of the hemisphere was determined by com- 
paring the readings of a thermopile placed in the 
centre of each area and adjusted on a pivoted metal 
“ lino of latitiuie.” It was found unnecessary to 
go through the whole series in each experiment, as 
“ the distribution factor,” as it is termed, varies 
very little for tlm same grate. This factor is the 
sum of the relative values of the thermopile readings 
corrected for the different areas, taking the central 
area as unity, and was found to bo 32'5 fn the first 
grate investigated. The “radiant efficiency” for 
this grate is given by the expression: — 


RX 32*5 


xioo. 


in which R is the total bout absorbed by the radio- 
meter from start to finish expressed in B.Th.U., 
and C is tlm calorific value of the fuel in B.Th.U. 
Thus, the expression represents the percentage of 
B.Th.U. utili.s(*d in radiation. 

A varii'ty of grates was examined in this way with 
varying rate of air-current regulated by a damper, 
and with coal of different qualities and in different 
.states of aggri'gation, patent fuel preparations, 
anthracite, coke carbonised at high and low tem- 
peratur(\s, and briquettes. 

In addition to these determinations, measure'- 
ments wore made of heat absorbc'd by the air passing 
up the chimney from different kinds of fuel, and of 
the efF(*ct of re.stricting the draught. The heating 
of the air of the ^(xmi under different conditions of 
draught w.as also estimated. Without discussing 
the^e observations in detail we may give briefly the 
author’s summary. 

There was little alteration in the radiant effi- 
ciency of coal ; it varied from 19*5 to 24 per cent., 
burnt in different types of grate, which showed no 
advantage in favour of the modern grate (crushed 
coal— slack — lowt'rod the efficiency from M to 20 
per cent.), nor waft the radiant efficiency affected by 
the rate of combustion. With other kinds of fuel, 
however, a notable increase was obBerv(Kl, anthra- 
cite giving 27, coke 28'5, the low-temperatuie coke 
.34 and 31, as compared with coal at 24. Briquettes, 
on the other hand, gave 19 per cent, efficiency. 
Although the total radiation showed a compara- 
tively small range of variation, the design of the 
grate affected its distribution, a vertical radiating 
surface having an advantage for the occupant over 
a Tiorizontal one. Subject to considerable varia- 
tion, the average value of the air flow was 19 000 
cb. ft. per hour, the temperature of the flue at the 
ceiling level being 105° F., as compared with 53° F. 
for that of the entrant air. 

The author estimates that in the case of a coal fire 
burning with a full draught giving 22 per cent, 
radiation, about 52 per cent, of the heat of com- 
bustion is lost in passing up the flue, so that the 
heat absorbed by the brickwork would not 
amount to more than 20 per cent. For an outer 
flue this is mainly wasted. With restricted 
draught, on the other hand, the flue loss could 
bo reduced to about 13 per cent. The difference 
of 39 per cent, is ascribed by the author to heat 
dissipated by conduction through the flue walls 
owing to the lowered rate of air flow. The 
importance of building flues on inner walls becomes 
obvious, as well as the advantage of restricting the 
draught, which thereby diminishes the flow of cold 


Yol. XXXIX.. No. 19.1 


RBVIBW* 


385 B 

—rr-iNr 


air throu^ the room and lowers the rate of com- 
bustion. The author also draws attention to the 
radical importance of a grate being as little re- 
cessed as pcwsiblc, so that no obstacle should screen 
off the radiation. In conclusion, Dr. Fishenden 
refers to the relative cost of coal, gas, and elec- 
tricity. Taking the heating efficiency of coal (in- 
cluding heating of air, walls, and brickwork) as at 
least (K) per cent, the modern gas fire at 60 per 
cent, ana the electric heater at 100 per cent., and 
assuming coal to cost 45s. per ton, gas 4s. 6d, per 
1000 cb. ft., and electric power at la. per unit, the 
cost of a coal fire for continuous heating is only 
about one-third that of a good gas fire, and one- 
fifth that of an electric fire of equal heating 
capacity. 


CANADIAN OPPORTUNITIES IN 
INDUSTRIAL CHEMISTRY. 


In addressing the third Annual Convention of 
Canadian Chemists on the above subject. Mr. S. J. 
Cook, cheinist-in-chargo of the Chemical and Min- 
ing Division, Dominion Bureau of Statistics, 
instanced two general methods of ascertaining 
where practical industrial opportunities oxist^ viz., 
by studying lists of imports, and by examination of 
chemical plant with a view to determining whc(;e 
e'conomies could be effected. In connexion with the 
former he gave the following list of the more im- 
portant chemical imports into Canada during the 
twelve months ended March 31, 1920; — 


Value. 

Adda • 11.054.345 

Jlrugs, mediciniil and phariiiaroutiral preparatiotiH .. 4,3^5,160 

Dyeing and tanning innteiiid.^ ♦ 5.626,110 

KxnloHiveb . . . . 556,836 

Cellulose products 2,489,189 

Fertilisers 1,200,233 

Paints, pigments and varnihlu-.s 4,121,681 

Soaps, perfumes and cosmetic.', .. .. 2,634,118 

Inorganic chemioiils . . . . . . 6,666,785 

All other drugs, dyes and chcinicaN . . 6.883,920 

Total $:i.'>.558,383 


Dealing . ith more specific problems, Mr. Cook 
rcferri'd to ihe jnec:onoiiiy occurring at cyaria- 
midc plants, where the oxygen isolated from 
the air is not utilised, and then to the great loss of 
sulphur, amounting now to over .300,000 tons yearly, 
which is allowed to escape in the roasting of tho 
nickel-copper ore in the Sudbury district. During 
the period 1915-19 inclusive, Canada im'portcd sul- 
phur to the value of $6,349,467, and sulphuric acid 
worth $.353,656. Freight rates for transport of sul- 
phur dioxide in tank cars from Sudbury arc pro- 
ibitivo, but it is worth considering whether tho 
quofied gas could not be transportixl by n pipc- 
ne to the lake .shore and there used in tho sulphito- 
iilp plants, or made into acid for .shipment in tank 
earners. A million tons of pulp wood will yield 
^or a million tons of mechanical pulp, but only half 
lat quantity of sulphite pulp. Analyses of sulphite 
quors from Canadian mills show that they contain 
I high a percentage of sugar as those produced in 
urope. They should yield at least 1 per cent, of 
cohol by volume, but tney are still being run 
ito tho rivers and streams. 

In tho history of the American Chemical Society 
ily three papers have been contributed on Cellu- 
sc. Canada has a Forests Products Laboratory, 
it no chemists are employed. No attempt has 
made in Canada to manufacture artificial 
from wood pulp. The wheat straw of tho 
wries is regularly burnt; some day it will be 
for paper manufacture at Saskatchewan. 


Canada is. making progress in tho fi^ld of hydro- 
electric development; some 12 per cent, of tho avail- 
able water-power has bcea developed, but the poten- 
tialities remain enormous. 

Tho four stages of a country’s development have 
been specified as follows ; — (1) Capital must l>e im- 
ported, (2) raw materials are exported, (3) finished 
products arc exported, (4) capital is exported for 
developing new countries. Canada is hovering 
between (2) and (3), and tho next advanco must be 
made in tho direction of diminishing the exporta- 
tion of materials in the raw staito. To effect this 
tho training of Canadian chemists must bo made 
more intensive, and all branches of the industry 
must co-operate in a w^holo-hearted manner. 


NEWS FROM THE SECTIONS. 


I JIANCHKSTKJI. 

j The 1920-21 s«!.s.sion w as opened on October I by 
j a lecture on “ The 8trueture of tho Molecule in 
I Crystalline Solids,” by Prof. W. L. Bragg, of Mau- 
I Chester University. The chairman, Mr. .John Allan, 
presided, and over 200 members attended. 

It has become more ami moni difficult to define 
the dividing lino between physics and chemistry as 
the ex Unit of our knowledge has increased. Both 
sciences have a common goal, for if wc can arrive 
at the structure of the individual atoms w'e can 
explain their physical and chemical properties, and 
it is in the advance towards this end that the two 
I science's converge. 

The physical conception of the atom is that of a 
number of negatively charged electrons grouped 
around an exces.sivcly small positively (charged 
nucleus, tho number of electrons being such that 
the positive and negative charges neutralise each 
other. Tho number of tho electrons is found to 
increa.se steadily in passing from one clement to tho 
next in the s<‘rics of known ehunents. Hydrogen 
has one electron, helium two, lithium three, and so 
on, the most complex element, uranium, having 
niiu*ty-tw '0 electrons around its nuehms. Certain 
physical properties show' a regular progression with 
the numher of tho eh'ctrons, and have led to tho 
idea of the ” atomic number ” as a fundamental 
constant, a number which expresses the position 
of the element in tho series. The concept of atomic 
numher conjoined with the periodic nature of the 
chcnii<‘al properties of tho elements leads to the 
inference that the electron.s are arranged in a series 
of spherical shells around tlie nucleus. The end of 
each period marks the completion of a shell, the 
next electron addeil in passing to the first element 
of a new' period marks the commencement of a new 
shell. It is the outermost incomplete shell which is 
believed to dek'rinine the chemical properties of 
tho elements; tho.se w'hich have corresponding 
numbers of electrons in their outer shells have 
similar chemical properties, and occur in the same 
vertical column in the pcritxlic table. Those atoms 
which have complete outer shells possess great 
stability *and have no tendency to combine with 
other atoms; they form the group of elemciiis 
known us the inert gases. Tho chemical affinities of 
other elements represent the tendency of the outer 
shells to revert to a more stable form. 

In this attempt to realise greater stability, the 
atoms group them.selvos together into the molecules 
of a chemical compound. By a study of crystalline 
structure we can examine the manner in which this 
i8«done in the case of solid bodies. The structure# 
of a number of tho simpler crystalline forms have 
been determined, and the arrangement and the dis- 
tances apart of the atoms in the molecule have been 
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dc'duced. These relations throw some light on the 
nature of the inter-atomic fcAccs. Two classes of 
chemical combinations, already indicated in many 
other ways, are clearly difftinguished. In the first 
class the atoms take up a more stable configuration 
by parting with, or taking up, electrons until their 
outer sholla have the sametnumber of electrons as 
the inert gases. In doing this they necessarily 
acquire a positive or negative charge; they become 
“ ions,” and the solid body is held together by the 
attraction of the oppositely charged ions. In other 
cases an atom acquires the requisite number of elec- 
trons for stability^ by holding a certain numl>er of 
electrons in common with anotlier atoin, and the 
forces which now act as a link are ol the same 
nature as those which bind the individual electrons 
to either atom. The crystalline structures reveal 
the existence of thes<5 two types of atomic linking. 
In the first class of compounds the. forces holding 
the atoms together can h(‘ calculated in terms of the 
charges on the ions and their distances apart, and 
these forces are in numerical agreement with th<‘ 
known chemical energy of eomhi nation. The forces 
w'hieh eoino into play W'hon atoms share, electrons 
cannot be calculaU'd so simply ; it is. however, hoped 
that from the chemical energy wi* may he able to 
ealcnlatc the forces holding the electrons of the 
atom in place, and so arrivi' at a clearer conception 
of the atomic structure. 


IIIUSTOL AND SOUTH WALES. 

The third session of this Sivtion was opened on 
October 7 at the University, llristol, Mr. E. AValls, 
tho chairman, presiding. Prof. A. M. Tyndall 
gave an address on “The Chcunical Eleriunit.s : 
Fresh Light on an Old i'rohlem,” in which he 
treated nuiiiily of the work ol Thomson. Ruther- 
ford, Aston, and others, on the structure ot matter. 


MEETINGS OF OTHER SOCIETIES. 


THE IKON AND STEEL INSTITETK. 

The Autumn Meeting of the Iron and Steel 
Institute was hold in Card ill on Sejiieinlx'r 21 21. 

A large number of pai)er.s had been submitted for 
this meeting, hut only six Avere read. The first 
paper, by Air. AValter Dixon, described the develop- 
ment ’of the electrical ('qiiipment at the works of 
the Ebbw Vale Steel, Iron, and Coal Co., Lt<l. This 
installation represents the development of the elec- 
trical industry in its rolatioii to the iron, steel, and 
coal trades during tlu; last tw'cnty years. The. 
paper describes tne power .stations, the methods 
of distribution and transmission, and tho uses ol 
electricity in the W(.rks. The nieinbers of the Insti- 
tute hud, a day or tvo later, an opyiortuiiity of 
visiting the works and inspecting the installation. 

A paper by Dr. A\ . Ro.seuliain and Air. D. Hanson 
described a nurnher of case's of failure of mild 
steel in which fracture had taken place by separa- 
tion of the ferrite crystals from one another, and 
not, as is more usual, by rupture of the* crystals 
themselves. They pointed out a number of features 
common to till these cases, notably that they had 
all occurred when the metal was subjected to 
“internal stress” at a slightly elevated tempera- 
ture. They consider that these cases are similar 
to those which are well known in non-ferrous alloys, 
especially alpha-brass, where the phenomenon is 
known as “season cracking.” Tliey pointed out 
the danger which might arise in the case of 8u«h 
articles as steam boilers, wl^iere the necessary con- 
ditions for , this type or failure might occur. A 
paper by Mr. and Mrs. D, Hanson described an 


investigation into the constitution of the alloys 
of iron and nickel. Tho authors had confined them- 
selves to tho study of the changes which take place 
in the .solid state in those alloys, and had given 
.special attention to (1) the effect of nickel on the 
‘critical points of iron, and (2) the verification of 
OsmoncUs hypothesis of the nickel-iron alloys. This 
hypothesis postulated the existence of a stable re- 
versible equilibrium which was only obtained under 
certain favourable conditions of cooling through 
the critical temperature range; with the rates of 
cooling ordinarily obtained the alloys remained in 
a meta-stable state. By adopting special precau- 
tions the authors w'ero able to verify Osmond s 
hypothesis, and to prove the reversibility of the 
transformation. T'hey have also determined the 
equiiibriiim diagram. Messrs. A. Hutchinson and 
E. Bury described the rough cleaning of blast- 
furnace gas at Skinningrove by the Lodge electro- 
static process, which, apparently, differs but very 
slightly from the Cottndl process. The plant, 
which has onlv been working for about four months, 
shows every sign of being quite successful, though 
the cost compared wdth other methods cannot yet 
he finally indicated. A reduction of the dust con- 
tent from 5 or 6 grams per cubic metre to 0‘8 to 1*1 
grams has been obtaiiu'd wdth comparatively small 
loss of the original sensible boat, and with a low 
expenditure of powi'r. The authors predict that 
tile process will prove of great commercial value, 
not only for tho purpose indicatiKl, but for many 
cbemieal proi'csses. It is of interest to notice that 
this phenomenon, which was but a short time ago 
eiwisidered as a matti'r of purely scientific interest, 
is now finding extended application (e/. J., 1918, 
:H) h). A papi'r by Air. W. AV. Hollings dealt with 
the variations in the heat supnliixl to the blast fur- 
nace, and their effects on the fuel consumption. Ar 
a result of a theondical discussion of the fjjietors 
concerned, the author coiuTudod tluit for countries 
with a low’ nveriige absoluti' moisture, such as Eng- 
land, it does not pay to instal dry-blast; that the 
crushing of the materials of the charge to a uniform 
si/x.'. may he I'xpected to result in a considerable 
economy of the fiu'l required per ton of pig iron, 
and that the process of blowing with oxygen- 
euridied air is not likely to result in any appreci- 
able saving for a small percentage increase in the 
oxvgen eonfeiuU A paper by Afr. C. H. Carlisle 
(h'seribed the manufacture and quality of “ electric 
steel.” 

During the four days that the Institute w^as 
pri'siuit ill C.nrdiff a number of works and objects of 
iiitmest in th(> district was inspected. Special 
. mention riiav hi' made nf the Afargam AVorks of 
: Messrs. Baldwins, Ltd., at Port Talbot, where the 
i Au’sitors were shown oru' of the most eomploto and 
I modern equipments, including blast furnaces, coke* 
; OA’cns. steel furnaces and rolling mills. 


PERSONALIA. 


Dr. J. C. Cray has been appointed to the new 
Cargill <hair oi applied physic.s in tlie University 
of Clasgow’. 

Prof. A, 1>. Macallum, professor of biochemistry 
in the University of Toronto, has been elected to 
the ncAv rhair%f biochemistry in the AIcCill Uni- 
V e r s i ty , Montreal. 

Mr. L. G. Killhy has been appointed secretary 
to the Empire Cotton Growing Committee. Air. 
Killhy took First-class Honours in Chemistry at 
Oxford University, served in France as a chemist 
in the field, and is now superintendent of the- 
department of technology in the City and Ouilds- 
of London Institute. 
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Dr. J. Nowton Friend has been appointed head 
of the chemistry department of tne Municipal 
I'echnical School, Birmingham, in succession to 
Dr. T. Slater Price. 

Dr. E. K. Kideal, who has been “ visiting ’’ pro- 
fessor of chemistry in the University of Jllinois 
during the past year, has been elected" to a fellow- 
ship at Trinity Hall, Cambridge. 

Mr. T. D. Owen, a leading Welsh metallurgist, 
has given £J(),(XX) to the University College of 
North Wales for the establishment of a chair of 
electrical engineering and hydro-electrics. 

The sum of £20(K1 has been given by Mr. W. ,J . 
Mathe.son, of New York, towards the foundation of 
a bursary or bursaries for stud<‘nts taking Honours 
Jii chemistry at Ujiitc'd College, St. Andrews. 

The f hair of aeronautical science at the H.A.F. 
Cadet College, Cranwell, has been filltHl by the 
appointment of Dr. O. S. Sinnatt lecturer in 
mechanical engineering at King’s College, London. 

Mr. .John Gray has resigned the vi(!c-chairman- 
ship of Lever Brothers, Lt<l., and assumed the : 
chairmanship of the two assm iated companies, Wil- ; 
Jiarn Gossage and Sons, JAd., and John Knight, i 
Ltd. The chairman and directors of the first-named i 
company entertaimd Mr. and Mrs. Gray at dinner ! 
on Septemfx'r 2iJ, and presented Mr. Gray with a i 
gift of silver in recognition of his eorvices. ! 

Prof. F. Knoop, of Freiburg, has been elected to i 
the chair of phy.siological chemistry in the Univer- i 
sity of Leipzig, and Dr. H. Matthes to the onlinary , 
professorship of pharmacy in the University of i 
Konigsherg. Dr. F. Ehrlich and Dr. .J. Meyer have ' 
been appoint('d ordinary professors of biocfumiistry 
and chemistry, respectively, at the University of 
Brc'shiii, and Drs. E. Elder aiul K. JMannich ordin- ; 
ary professors of inorganic and analytical, and 
pharmaceutical chemistry, respeefively, at Frank- 
fort University, 

Dr. 11, N. Morse, professor of inoFganie and 
analytical chemistry at John Hopkins University, 
U.S.,\., died recently in his 72nd year. 

Prof. Jtalo Giglioli, profc'ssor of agricultural , 
chemistry in the University of Pisa, and formerly 
chief of the Bureau of Agricultural InteHigenee of 
the Intenc.Gonal Institute of Agriculture, Home, [ 
di(‘(l oil Oc'. '-her 1. ■ 

The death is aunouneed of F. P. E. d(' Lalaiide, : 
whoso name is connected with the development of 
the ti'clinical use of hydrosulpliites, and who is ! 
stated to liavi; been the first to prepare purpurin j 
by the oxidation of alizarin with manganese dioxide ! 
and sulphuric acid. i 

Wi' record with regret the death at New York j 
of Mr. It. W. Moore on July 31 at the ago of 38. i 
Mr. Moore joined tliis vSoeiety in 1899, and from ! 
1898 to 1910 was head elicmist to the United States’ | 
Customs Service, after which he was engaged in j 
industrial practice. 

Mr. J). H. Nagel, who died on September 27 at i 
the ago of 57, was trained at Aberdeen University, i 
and after serving ns assistant to Prof. H. B. Dixon I 
und Sir .lohn Ctmroy at Manchester, proceeded to 
Oxford, where he devoted himself to the teaching 
of chemistry and to administrative work. As head 
of the laboratory shared by Trinity and Balliol Col- 
leges for nearly 20 years, he was responsible for 
the training of a large number of Oxford students, 
mainly in physical chemistry, and his wide experi- 
L'nce of the natural sciences joined with a tactful 
and sympathetic temperament made him an invalu- 
P ‘^^^niber and chairman of the Board of Faculty 
k J. **^^*T®^ Science and of many other academic 
bodies with which he was associated. 


NEWS^AND NOTES. 

UNITED STATES. 

Itubber from Candlewecd.-A plant in Arizona is 
luoducing a ton ot crude ruhlau- per day from the 
ocotiHo, or eaudleweed, which gr()\\.s wild in great 
abundance in that part of tlu* (ountry. One ton of 
the we<‘d yields 200 Ih. of gum and 9() Ih. of a mar- 
ketable tarry substance. I’lie gum is said to lend 
itself well to vulcanisation and tf> ho suited for the 
various uses to which ruhht'r is put. 

Selenium Oxychloride.— The Cornmitteo of the 
National He.soarih Council interestotl in finding 
I'oinnnucial uses for selenium and tellurium has re- 
ported that Prof. V. Lenher, of the University of 
Wisconsin, has found seliurn oxychloride to* be 
an exeellent solvent for organic substances. At 
present more than twenty resea rdi workers are in- 
vestigating the possibility of large-scale manufac- 
ture and studying its pliysiiail and chemical pro- 
perties. 

Evaporation Losses of Crude Petroleum. — The 

Bureau of Mines reports that the evaporation of 
crude oil during the few days when it is stored at 
or near the wells hidore laung taken by the pipe-line 
caus(‘H an aggregate loss jier year of about 
1 22, 100, 000 gallons of gasoline in the American 
iiiid-(‘ontineiital field alone d'his represimts about 
3 per <'ent. of the total gasolim^ prodiu^tion in the 
United States from all fielils and from all sources, 
and no doubt constitutes one of the largest single 
losses to which the oil is suhjeeted. 

Denatured Alcohol.— Hitherto the so-called No. 1 
formula in which wood alcohol is used has been the • 
favoun'd one for denaturing etliyl alcohol. At the 
present time there' is an unusual demand for 
formaIdeliyd<> for use in treating grain for smut, 
and the diversion of large quantities of wood alcohol 
to the manufacture of formaldehyde has led to the 
suspension of the old denaturing formula. The 
formula whie'h will probably be favoure'd in the im- 
inodiate future provides for the use of benzol, 
nitrohe'iizene, and stoam-rlistilled pine oil. 'I'ho 
1’rea.sury Department has recently published Begu- 
lation No. 31, in wliich various approved formuhe 
are given. 

Evaporation Re.search Laboratory. — The University 
of Michigan has instituted for the. investigation of 
evaporation a Laboratory equipped with vortical, 
horizontal, semi-film evaporators, and miscel- 
laneous equipment. The work to he conducted falls 
into two classes, the first being purely theoretical 
investigations into the principles of evaporator 
design, and the second the solution of concrete 
problems, such as the development of a particular 
process or the evaporation of particular solutions. 

As an example of the latter may he mentioned the 
production of high-gr.ido tnhh' salt from dilute 
brine carrying largi'r amounts of ealeiiim and mag- 
nesinni chloride than is considered practical in 
ordinary salt manufaetur<’. It is intended to carry 
out on a .si'ini-c'onnnercial scale' tests of proce.sses 
which Ijavc been proved in the laboratory. 

Briquetting of Oklahoma Coals. — Experiments have 
recently been completed at the University of Okla- 
homa on the briquetting of Oklahoma coals to 
render them satisf.actory as a domestic and indus- 
trial fuel. An asphalt binder with penetration 20 
and melting point F. was employed, and both 
washed and unwashed coal were made up into 
briquettes after a series of experiments with various 
pre8.sures, other binders, and a consideration of 
other variables. It was found that washing in- 
creased the calorific value from 10,643 to 12,670 
B.Th.U., i.e., about 20 per cent. Temperature and 
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moisture were also varied throughout the tests, the 
moisture content ranging froiy 8 to 10 per cent. As 
a result of the work it was shown bevond doubt that 
the Oklahoma soft co%I can be successfully 
briquetted to form a clean domestic fuel that will 
stand rough usage and which will doubtless be satis- 
factory in industrial use. ^ 

American Chemical Society.— At the 60th general 
meeting, held in Chicago on September 7—11 last, 
it was resolved to raise the annual subscription of 
members from flO to ^16 (about £4 5s. at current 
rate of exchange). The Hub.scription for .students 
an»l graduat(\s wrtl bo flO, but only ^(3 for those 
who wish to receive only one of the three publica- 
tions issued by the Society. 

Aeroplane Propelleri. — Recent te.sts with pro- 
pellers made of sheets of duck coated with 
“ bakelite ” fthe condenvsation pro<luct of phenol 
and formaldehyde) showed that the material po.s- 
sessed a number of useful properties, including 
uniformity of texture, ab.sence of warping, elas- 
ticity, moisture-proof, oil-proof, freedom from 
checking and splitting, and uniformity of all pro- 
pellers made from the same mould. The propellers 
were made by pressing together five or six coated 
sheets to form a Ixjard, which was then shaped with 
a saw and finally moulded under pressure at 350° F, 

Strontium in 1918. — The chief use of strontium 
compounds in the United States prior to the war 
was in the manufacture of red fire in pyrotechnics, 
hut during the war they were employed in night 
signals for military, naval, and transport purpo.ses. 
Whereas 2(K)0 short tons of crude was sufficient to 
meet the annual requirements before the war, it is 
estimated that about 4CK)0 tons was used in 1918. 

Prior to 1915 the home deposits of ore had only 
I been mined in a few places and in very su tII quanti- 
ties. No ore at all was mined in 1915, but 250 
short tons was mined in 1916 and no loss than 
4305 tons in 1917. The 1918 production of ore was 
only 400 tons of strontianite, which commanded a 
price of about ^50 per ton. The manufacture of 
strontium salts, on the other hand, was greatly in- 
creased, the manufacturing plants evidently using 
stocks of both foreign and domc.stic crude ore pur- 
chased in previous years. The production of stron- 
tium nitrate, carbonate, chloride, and oxalate in 
1916 was 2,006,000 lb. ; in 1017, 2,499,676 Ih. ; and in 
1918, 4,927,000 lb.--(r/.,S’. deal Surv., Mar. 30, 
1920.) 

Asbestoi in 1918. — The asbestos mined and sold in 
the United States in 1918 amounted to 802 short 
tons, valued at ^121,687, which is about 48 per cent, 
of the quantity and 24 per cent, of the value of the 
product marketed in 1917. Not lioing clas.sed as n 
war mineral, the production was hampered by 
scarcity of la))our and restraints of trade. 

The United States is the world’.s largest manu- 
facturer of objects made of asbestos. The total 
imports of iinmaiiufactured a.^bc.stos in 1918 
amounted to 137,700 short tons, (,l which nearly 98 
per cent, came from Canada and the remaining 2 
per cent, came ehietly from South Africa. The im- 
ports from Canada constituted about 95 per cent, of 
the total asbestos mined and sold in Canada in 1918. 
which amounted to 141,462 short tons. The total 
output for South Africa during 1918 amoifntcd to 
12,248 short tons. 

It is interesting to note that Canada has fur- 
nished for many years the larger part of the world’s 
fluppjy of asbestos. Tt is wholly chrysotile asbestos. 
Russia has for many years ranked next to Canada 
in the production of asbestos from similar deposit.?, 
but has lately lost its rank to South Africa, where 
asbestos occurs in greater variety, vix., chrysotile, 
crocidolite, and amosite. Considerable deposits of 
asbestos have been retried and to some extent 
worked in Australia, Italy, Mongolia, New Zea- 


I land Tasmania, the Philippine 
! T .lio and Taoan but in general these countriM 
; bu”f a'ril’part of the world. 

(U.S. deal. Surv., Mar. 20, 1920.) 

FRANCE. 

IndMlriaf ma.— Metallurgy— In the first six 
nF 19*20 1 973,400 metric tons of iron ore 
Zf^porilVnulty takin, 673, m t., Bel,, am 

(Kti t., and Great Britain and other (jOuntri(» 
(»Mi 2.W t. Prices show a great inercaTO; the Briey 
ore,’ for examnlo, is now .selling at & “,^0"’ 

eoiopared with 5-6 fr. in 1913. Of the 148 blast 
furnaces in eastern France, 67 arc m operation with 
a daily yield of 10,858 t. ; in the Longwy and Nancy 
districts the output is 4948 t., or about 52 per cent, 
of that on July 1, 1914. 

Coo/.— Thanks to the due arrival of the promised 
supplies from Germany, the coal situation is show- 
ing a great improvement, and much credit is due to 
the railway companies for having transported more 
than half the German consignments with prompti- 
tude and efficiency. There will be no control ot the 
distribution of imported American coal except as 
regards such quantities which have been earmarked 
to make good the deficiency arising from the 
diminished importation from England. 

(Chemical Industry. — The market for chemical 
products is showing a slight improvement, and 
there are .some indications of renewt'd aidivity. 
Production, however, is still below the mark, par- 
ticularly in regard to d.vcwarcs. Great activity is 
apparent in the manufacture of cellulose ace^te 
aiftl of various other organic products. “ La So(;iete 
Anonyme des Procedes Biochiniiqucs Pierre Maze ” 
(2.3, Rue du Pont-Neuf, Paris) has been formed, 
with a capital of IJ million francs, to produce lactic 
acid by fermentation, which will ho sold by “ La 
Soeiete Fram^ai.so des liahoratoircs dc Produits 
Organi(|ues ” (1. Rue Gretry, Paris), with a capital 
of 500, 000 fr. ISic ceramic industry is also making 
good progress, and two new companies, “ La Com- 
pagnie Fran(,*aise des Produits Ceramique.s ” and 
“La Soeiete Annnvnie de la Cerainique Fran(;‘aiso ” 
(capital 2.500,000 fr.) have recently bwn estab- 
lished. 

Petroleum. — A <<)urse of lectures on petroleum 
will be held in the University of Strasbourg, which 
will extend ove? twelve months and he conducted in 
conjunction with an optional course of practical 
training at Pechclhronn. 

Sutjnr . — The price of sug.ar in Paris has risen 
from 3' 45 fr. to 5‘57 — 6 00 fr. per kg. since its sale 
ha.s been decontrolled. The consumption in France 
i.s estimated at 7.50,000 t., and as the combined pro- 
duction of France and colonies will ho about 520,000 
t., and 100,000 t. will have to he exported to the 
non-producing areas of the Empire, it follows that 
some .3.30.000 t. will have to be imported. There 
should be no difficulty in obtaining this amount 
from non- European sources, though perhaps some 
will he obtainable from Czeeho-Slovakia, where 
there is an ostim.atcd surplus of 400,000 t. 

Resources o! Senegal.— Some of the natural re- 
sources and products of Senegal are being exploited 
to a certain extent. The only minerals that are 
regularly workcfl are gold and salt; the former 
occurs in the Faleme valley, and the output is 
valued at some 600,000 fr. ; the latter is obtained 
from salt lakes in Lower Senegal, and as the output 
is insufficient to meet the local demand, a certain 
amount of salt has been extracted from sea-water. 
About 700 tons of the titanium ore, ilmenite, waa 
extracted from the sands on the Rufisque coast. 

The chief crop and source of wealth in the 
country is groundnuts, the production of which 
amounted to 234,884 metric tons in 1918 and 222,628 
tons in 1919, the 1920 crop being estimated at 
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275,000 t. In 1918 the exports included 2032 t. of 
hides and 1607 t. of palm kernels from Kasamanaa. 
The production of kapok, gum, and rubber could be 
greatly increased. Large areas are covered with a 
species of palm tree and with baobobs; the fruit of 
the former could bo used as imitation ivory, whilst 
tho fibres and bark of the latter could be utilised 
for the production of cellulose pulp and alcohol, 
respectively. — {Bev. Prod. Chim., June 30, 1920.) 

AUSTRALIA. 

The Oil Agreement Act, 1920. — In order to create 
and develop a mineral oil refining industry in Aus- 
tralia, an agreement has been made between the 
('ommonwealth Government and tho Anglo-Persian 
Oil Co. by which the latter has arranged to erect 
a refinery in Australia and to supply tho Common- 
A^ealth with 200,000 tons of crude oil per annum 
until oil is found in Australia or other territories 
of the Commonwealth. Tho distribution of capital 
wtween the refinery company and the Government 
18 so arranged that the latter will always have a 
majority in number and value of shares. No action 
affecting tho constitution or independence of the 
company or the disposal of refined products is to be 
taken without tho Government’s consent. The 
Government agrees to prevent unfair import com- 
petition, to refund customs duties paid by the com- 
I)any on crude mineral oil refined in Australia, 
and to introduce legislation for tho imposition of 
customs duties on crude mineral oil whenever 
necessary to stop unfair competition. The Common- 
wealth has the option of purchasing tho whole of 
the oil company’s interests in the refinery com- 
pany at the end of 15 years from the completion of 
iho first refinery, or within one month of the oil 
company being liquidated. 

Boring operations in Papua are to be placed in 
chartre of the company, and financed out of the sum 
of £100, (X)0 to be contributed by the Imperial and 
Commonwealth Governments.—' (Bd. of Trade J. 
Srpt. 16, 1920.) * 

Mineral Production of New South Wale.s in 1919.— 

According to the Annual Report of tho D<‘partment 
of Mines of New South Wales, the value of the 
mineral production for 1919 was £9,882.366 (the 
lowest since 1911), as against C 1 4,419,352 for 1918, 
the highest recorded in the histo:^^ of the State. 
Over 90 pc^- cent, of the decrease was due to the 
suspended pr(;duction of silver, lead, and zinc at the 
Broken Hill mines. Tho production of coal was 
8,a31,554 t., i.e., 431,622 t. less than in 1918. It is 
stated that the output per person employed is 
rather more than double that for Great Britain, 
largely owing to thicker scams. The coal trade of 
the State baa good prospects in view of the world 
shortage. The quantity of coke produced was 
424,773 t.j as against 608,492 t. in the previous 
year. It is evident that the small coal is being 
turned to better account and not wasted or used for 
road-making. The Western District was the only 
producer of oil shale during the past year, the 
output being 25,453 t. 

The output of silver, lead, and zinc, including 
ore and concentrates not smelted in the State, 
was: — Silver, 1,232,710 oz. fine; lead, 11,497 t. ; 
silver-lead concentrates, 64,243 t. ; carbonate ore, 
13,746 t. ; zinc concentrates, 72,294 t. Copper was 
prodiieod to tho value of £139,296 (£696,580 in 
1918), the decrease being due mainly to the collapse 
of tho market and the shipping strike. The out- 
put of tin was valued at £416,623, compared with 
£648,876 in 1918. 

Tho production of other minerals in 1919 in- 
cluded: — Antimony, 86.75 t. (metal content); bis- 
muth metal and concentrates, 19*6 t. (31 t. in 
1918); gold, 65,839 oz. fine (87,446 oz. in 1918): 
platinum, 213*25 oz. (chiefly from the Pifield 
Division); molybdenite, 65*8 t. ; scheelite, 80 t. ; 


wolfram, t. The whole of the alunite pro- 
duoed-— 24^ t. — wal obtained by the Australian 
Alum Co. in the Bullahdelah Division. 

SOUTH AFRICA. 

Industrial Progress.— Jn his presidential address to 
the Annual Convention of the South African Feder- 
ated Chamber of Industries, Mr. G. E. Saunders 
stated that the value of the industrial output of 
the Union in 1918 showed an iiuTeaso of £20,000,000 
compared with that in 1915-16, and the annual total 
must now be considerably over £61,0CK),0O0. These 
figures did not include the output of the mines 
which was valued at £48,000,000. One of the most 
important industries in the country was sugar, and 
the new season’s crop, estimated at 170,000 tons, 
afforded evidence of remarkable progress. The 
leather industry had also developed greatly, and 
leather had been exported to the United Kingdom 
market, where it was reported to he equal to tho 
best Austraiian leather. Developments had taken 
plac'O in the textile industry, and attention was 
being paid to the coniinercial utilisation of wild 
jute (^Tlihincux ca ntnihinujt) ^ which grow wild in 
many parts of the Union. About 250,(K)0 acres was 
under wattle in Natal. Among new industries 
which had recently been establi.shed in the country 
were aluminium, argol and cream of tartar, am- 
monia, asbcstos-cemcnt, pattuit fuel, dextrin, 
gluten, lanolin, mica goods, rubber, tartaric acid, 
and these would probably be supplemented in the 
near future by white lead, acetic acid, dyes and 
paper pulp.— (B. African J. Ind., July, 1920.) 

CANADA. 

Mineral Output of British Columbia in 1919. 

According to the Annual Report of the Minister of 
Alines (Columbia) for 1919, tlie mineral prodution 
of tho province, valued at Ji?33,296,3l3, showed a 
decrease of about 20 per <ent. over 1919, but this 
decline is without significance since tho 1919 pro- 
duction was almost a record one, and the even 
larger productions of the years 1916-17-18 were 
due to tho war. Generally, the outlook for 
1920 is most rea.s.suring. The opening of new 
camp.s in the Portland Canal district has been tho 
outstanding event of tho past few months, and 
there is no doubt that this district will lie subjected 
to extensive prospecting and development this year. 
Tho lead priKluced in 1919 amounted to 
29,475,968 lb., valued at ^1,526,855, compared with 
14,423,693 lb., worth ^1,401,252, in 1918. Tho 
output of copper was 42,459,339 lb., worth 
f 7,939, 896, which was 19,024,415 lb. lower than in 
1918, and 47 per cent, less in value. The zinc pro- 
duction was 56,737,651 lb., compared with 
41,772,916 lb. in 1918; its value, ^3,540,429, repre- 
sented an increase of about 22 per cent, over that 
for 1918. Tho only output of platinum reported 
during 1919 was alxnit f 1500 worth from the Siinii- 
kameen District. About 600 tons of manganese 
ore, containing over 50 j>er cent, manganese and 
Jess than 20 per cent, silica, was shipped from the 
Cowichan District, and about 100 tons of high- 
grade ore from Kaslo. About 5000 tons of fluor- 
spar was produced in the Grand Forks Division and 
1^ tons of magnesium sulphate in the Osoyoos 
Division. Seven hundred and fifty tons of this 
mineral was shipped from deposits near Clinton, 
and 140 tons from near Basque. Deposits of hydro- 
magnesite in the Clinton Division, which are re- 
ported to be large and of great purity, have 
attracted considerable attention during the past 
year. A production of arsenic valiuKl at $21,000 
was made by the Nickel Plate Mine during 1919. 
The gross production of coal in 1919 was 2,408,948 
long tons, of which 141,407 tons was made into 
coke. 
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Uiilveffity of CftQbridge.*— 'The* recent extensions ta 
th© metallurgical departrri^nt, which have been 
made with the generous assistance of tho Colil- 
siniths Company, W'ere formally opened on 
Oct(^|* 5 by Mr. 11. M. Tjd)or, Prime ^V^'^rden of 
the Company. The new laboratories, which will he 
under the direction of .Mr. C. T. Heycock, the 
University reader in metallurgy, include rooms for 
■analytical and gein'ral metallurgy, gold and silver 
assaying, pyro/netric and mctaiiographic research. 
«nd a hahtico-rooiM. 

Vairenity of Birmingham.—Tho Coinuil and j 
Senate of the University are a/)pea/ing for .L‘5()0,0()0 I 
in order to make exf^oisions to meet the ev(“r- I 
increasing nnrriher of .stiuleofs, partifularly in the j 
faculty of applied science. 'I'hc OiemiNt ry Ueparl- I 
ftient has hwm rconovod from Mason (’ollege to a 
site at Bonrnbrook, whore army huts liave been 
ereetotl to serve ns temporary laboratories, etc. 

Speaking at Birminghani on l)ctolx*r 8, Mr. 
Austen Chamberlain said that the Covernment pro- 
posed to increa.se the grant in aid of universitv 
etlucation from £1 ,(X)0,0()() to £l,r)()(),()()0 for a teri'n 
of ,years. 

Research In Malleable Cast Iron. Tin* British Orey 
and Malleable Cast fron Ki'soareh Association wa.s 
formally established at a meeting held in Birming- 
ham on Septiunlx'r 30, and a provisional eonncil 
was appointed with Mr. T. Vickers (fiincoin’s Inn, 
Birmingham) a.s .secretary. In explaining tho oh- 
jecta of tho Association, Sir Frank Heath referred 
to the success of research institutions in tho Fnited 
States, and said it was claimed that mallcahh* cast- 
ings could ho made there with a tensile strength 
, 50 per cent, greater than wa.s [lossihh’ in this 
country. .If true, that was a seriou.s ma'ier. 

Ammonium Sulphale as a Weed Killer, lixperi- 
monis in Worcestershire have led to the conclusion 
that under certain circumstances a solution of sul- 
phate of uininoiiia can fx' used witli advantage as a 
weed killer. Three st lengths of solution were used, 
viz., 1 rwt., 11 cwt., and 2 ewi., rcspix tivi'ly, in 60 
galls, of water per acre, and in tho case of the corn 
hntti'rcnp (Itaniie cuius (irvcnsis) tho strongc.st solu- 
tion killed 75 and crippled 20 per cent., the medium 
.solution killed 50 and crippled 20 per cent., whilst 
the weakest solution had little effect save a.s a fer- j 
tiliscr. The solution made in this wav from corn- i 
mercial sulphate of ammonia will also kill the wcxxl : 
known as spnrrey (Npr/v/a/o art'cnsis), hut it is ! 
pointed out tliat the remedy should only be used on ! 
weeds in ei'real crops and in fine' weather. — i 
(O^cial.) ' 

Magnesite (1913—1919). (InipcrinJ Miurinl Hr- j 
murccs livrnni, pp. 42. price l.s. 3d.).— The world’s I 
supplies ol magnesite })cforc the war were <irawn I 
chiefly from Austria-Hungary and (Jreece. The ex- 1 
ports of the former were of refra( torv or sintered ! 
magnesia (obtained by calcining at high tempera- ! 
turcs), and those from (.'recce of raw magnesite and i 
ligli tly-cnici nod or (aiistir for tiso in tho | 

. manufacture of oxychloride cement. During the 
war the loss of exports Iroin the enemy eountrii's 
was compensated for hv a remarkable incsoase in 
the American and Ciuiadian production. 

In 1918 tho production of the rnited States 
amounted to 210,168 nu'trie tons, hut fell to 147,005 
tons in 1919; the Canadian production .showed an 
even greater decline from 46,489 tons to 9020 tons. 

The Briti.sh Empire production rose from about 
41 per cent, of the world’s output to about 15 per 
cent, in 1918. The imports into the United King- 
dom of magnesite for 1917 and 1918 are given by 
th© Ministry of Munitions as equivalent to 95,045 
tons valued at £73,943 and 43,672 tons valued at 
£21,024, respectively. 


' 1 


Apart from the use of magnesia as a refractQr.y. 
and as a cement, large amounts of caustic magnesia 
have been made into magnesium bisulphite for use 
in the manufacture of paper from wood pulp. 
Magnesite also has a use in the manufacture of 
carbon dioxide. The earl.y efforts of British mag- 
nesia-brick manufacturers to substitute Grepian tor 
Austrian sinter during the war were uusucocsaful, 
hut towards the close they were confident that they 
would he able to produce bricks from Grecian sinter 
that would defy the competition of bricks made 
from the Austrian product. Arrangements have 
hee /7 nindo for ilw supply of Grecian magnesite to 
' ninnufnctiirors in Great Britain, and it is expected 
that British nianufacturors will take advantage of 
tho rxporionro gained during the W'ar, 

The kilns used in Gre<*ee for calcining tho raw 
inagriosite an* large gas-fired .shaft kilns. Varioii.s 
irnprovement.s have been introduced in recent years, 
.such as Morgan gas generators, pressure and ex- 
haust fans, and Steiger kilns. Experiments made 
with rotary kilns of tlie Fclincr and Ziegler type did 
not meet with great aiieeess. The latest typo of 
sintering kiln requires about 4‘6 cwts, of coal per 
ton of sintcT produced, tho old typo of bottle kiln 
r<xi Hiring 6 to 7 cwts. per ton. 

Much ii.sefiil information is given concerning tho 
I minerals of economic importance and the proper- 
I lies and analyses of calcined and raw magnesite. 

Hydro-electric Developments in Switzerland.— There 
is a t-endency in Switzerland towards increasing the 
: number of artificial lakes in order to secure a re- 
I .serve of water power to meet the increasing demand 
j foi* cheaper electric power, Tho Swiss Hydro- 
! Eronomic Union estimate's the total energy ontpim 
j of Swis.s power stations at about r2 to 1*3 milliard 
' kw. lirs., or about 3(40 kw. hrs. per inhabitant per 
i year; it has recently iiublisluHl a general scheme of 
exploitation involving an annual production, of 2 
to 3 milliard kw. hrs. A new power .station, with 
an output of 50,(100 h.p. was completed near Alten- 
(Joesgen in 1917 ; the power station of Eglisau, with 
an output of 30, ()()() horse-power, is on the point of 
completion, and a station at Miihlbcrg on the 
Aare, having an output of 32,000 horse-power, will 
he fini.shed this autumn. Power stations are also 
under construction at Ritom, Barl)erine and 
Am 8teg, and further development of already exist- 
hydro-elect ftc establishments are contemplated 
at Oherhasle, Ros.sens, La Plairie, and near 
Wildegg. The more satisfactory distribution and 
utilisation of available snpplic.s are being con- 
Kidered by a niimlK^r of societies, of which tho two 
principal have headquarters at Lausanne and 
Berne respectively. Tho power of the Swiss water 
resource.s still available is estimated at aix)ut 20 
milliard kw. hrs. per annum, which would be amply 
sulTicient for the entire electrification of the 
country. Up to the end of 1918 twenty-.seven con- 
cessions for export of electric current had boon 
energy amounted to about 
132,000 h.p., tho countries supplied being Germanv 
Italy, and France.— (Z?d. of Trade J., Sept. 9, 192().) 

The Italian Paper InduMry.— The Italian paper 
industry owes its development to the use of watr>r 
power. Most of the mills are situated in the three 
VoT! provinces, and of m mills existent in 
1914, 2.> can produce their own pulp, 10 manufae- 
tnre jiulp or cardboard, and 11 produce exclusively 
high-fdasH papers. Before tho war nearly 80 per 
cent, of tho wood pulp used was imported from 
Lermany and Austria. The entrance of Italy into 

Vwr supply and with tho 

(lilhculties of sea transportation almost insuper- 
able, Italian paper mills found themselves in a 
07 Imports of paper stock fell from 
1914 to 30,563 t. in 1917 

Attention has naturally turned to increasing 
home production. Straw has been more extensively 
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uwd; whilst poplar trees-^ which grow rapidly and 
give a good pulp, have been planted in large 
numbers. Even so, it is only by continual imports 
that a sufficient supply can be obtained. In 1917 
the Italian Government assumed control of the 
paper industry to ensure an adequate supply of 
newsprint paper. Manufacturers were compelled 
to produce a speciHed quantity of newsprint per 
month at a definite maximum price, and a charge 
was mad<i on every ton of paper produced other 
than newsprint. The revenue from the latter 
was utilised in reducing the pric(» of newsprint. 
These war-time restrictions are still in force, and 
the shortage of p;iper continues very pronounced. 
The .^ipecialities of the Italian paper industry are 
cigarette paper, hand-made and imitation hand- 
made paper, and straw wrappings. — (U.S. Com. 
Itep., July 23, 1920.) 

Reorganisation ol Chemical Societies in Germany. — 

The “ Emil Eischer Society ” was founded on June 
15 last for the encouragement of chemical re.search. 
It is taking the place of the “ Veroin zur Forderiuig 
Chemischer Eorschuiig,” a society founded prior 
to the war and which, in conjunction with the 
“ Kais('r VVilhelni-Gosellschaft zur Feirderung der 
Wissenschaften,” organised the formation of the 

Kaiser Wilhelm Institut fiir Chemie,” which has 
been unable to continue owing to lack of funds. 

On June IG another new organisation, the 
“Adolph Bacyer Society’’ was founded with the 
objecit of securing the continuance of the publica- 
tions of the German Chemical Society, which in- 
cliuh' : (1) The “ Berichte ; (2) Chemisches Zen- 
tralblatt; (3) General Index to Berichte •and 
Zcntralblatt ; (1) “ Beilstein ; (.j) Supplementary 
volumes to “ BeilsU'in ’ ’ : (0) the “Lexicon of In- 
organic? Compounds’’; and (7) the “ Literatur- 
Rogistt'r ’’ of Organic Chemistry, d'hc cost of pre- 
paring and is.suing these publications, which are 
hold to constitute the very foundation of chemical 
ecicnco and industry, is now exceedingly Inuivy, 
and the raising of adcfiuate capital to ensure their 
future is consuh’red imperative. Although valu- 
able contributions have bc'cn intimated, and many 
existing societies have joined the Adolph Bacyer 
Society, a great deal still remains to b(‘ done. 

The tcHihnical-scientific section of tlu; I'nion of 
German Ceramic Trades (Verl)and keramischer 
Gewerbo in Deuis(’hland), which* was founded in 
1913, ha now' been changed into the German 
Ceramic S(-ciety (Deutsche Keramische Gesell- 
Bchaft). A .special feature of the policy of the new 
society will be to foster close co-operation betwiu'n 
scientific and State institutions and all branches of 
the ceramic industry. The Governm<'nt Porcelain 
Factory in Berlin and the corresponding Experi- 
mental Station at Charlottenburg h&ve definitely 
promised support, and other institutions will un- 
doubtedly follow their lead. 

It has recently been decided to establish a re- 
search instituto for the German cement industry.- 
(Z. anyeiv. Chem., Aug. 27, 1920.) 

Swedish Sulphite Cellulose Industry. — The produc- 
tion, which had fallen from 771.302 metric tons in 
1916 to 476,307 t. in 1918, has now risen to 581,167 
t., which represents 69 per c'cnt. of the normal. 
The demand for sulphite cellulose, especially on 
the part of British paper manufacturers, is good. 
The increased demand may be partly accounte<l 
for by the total absenc of the Canadian supply, 
which is b(*ing w'hollv absorbed by the Unite<l States 
market. — (Z. angeu'. Chem., Sept. 3, 1920.) 

The Mineral Resources of Armenia. — The mining 
industry of Russian Armenia is represented by 22 
companies, working deposits of copper ore, rock 
salt, and iron pyrites. The average annual pro- 
duction from 1911 to 1913 Vas 154,900 metric tons 
of copper ore from 13 mines, 10,000 t. of iron 
pyrites (4 mines), 25,400 t. of rock salt (5 mines), 
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and 6614 t. of metallic copper was produced by 7 
smelters. The outj^it of rock salt and iron pyrites 
represented the whole production of Transcaucasia 
and the production of .copper amounted to 20 per 
cent, of the total tor Russia. Among other 
minerals that occur in Armenia are lead and silver, 
gold, zinc, molybdenym, antimony, cobalt, man- 
gane.se, chroininm, arsenic, and coal; there are six 
oil wells, six salt springs, and deposits of barytes, 
phosphates, asbestos, etc. (L., S’. Com. Hep., JulvH, 
1920.) , y ^ 

Motor Alcohol in Hawaii,- Progress is being wndo 
ill Hawaii in th<‘ production ol'ako/iol from rnolas.ses 
and the w'asto of pineapple canneries. The amount 
of W'asto molasses produced there in a .year is about 
135,000 tons, a (piantity which, it is statcnl, wotikl 
.yield some nine million gallons of motor fuel when 
tr(‘atod by the new Foster process. A company has 
Im'cui forimsl to take ov'er the ^latent rights of the 
latter, and it is hoped that suflieient power alcohol 
will h(' produ(;ed on the island to render unneces- 
earv the importation of gasoline. — (U.S. Corn. Hep., 
July 2. 1920.) 

New Sugar Industry in Honduras. — A sugar in- 
dustry is about to he initiated in Honduras. One 
company will grow the sugar-cane, a second will 
prepare it for shipment, and a third will provide for 
its transport to the I'nited States. Another com- 
pany, with a capital of .1:100,000, will instal a sugar 
mill designed initially to <’rush 1500 tons of can© 
per 24 hours, hut capable of being extended to treat 
6000 tons. The company wbich will grow' the cane 
ow'iis .30,000 acres of land between the Chameleeon 
and FIna rivers, two-tbirds of which is admirably 
suited to the crop. The centre of the industry W'ill 
he at Lima, w'hi<-h will ho joined up to the National 
Railway. — (U.S. Com. He])., July 1, 1920.) 


CORRESPONDENCE. 


HAIL CONVEYANCE OF CUE.MICAL 
i COMMODITIES. 

! Sill,— I have road Mr. Lukes’ paper in your issue 
■ of September 30 with .some interest and some niis- 
I giving. Ho is inU'rost(?d in the coal-tar braiiL'li 
; of ehomistry, and .sc'eks to wrest something from 
; tlu> prosmit state of Ilux into whieh the war has 
I thrown British railways; hut others bavt' to (;on- 
! sider what the elFects of adopting his suggestions 
would he oil other hraiiclnrs of our industry. It is 
; clear trom what one has read that railways have 
to beeoim* sell'-supporting ; they must charge such 
dues as will bring them in sulHeient to pay their 
costs, interest on their capital, and a dividend. 
If we assume this to be represented by 100, and if 
1 the c'ommoditios dmilt with be* 100, one eommodity 
would pay 1/100 of the revenue if it w'cre spread 
evenly and the quantities wore equal. 3'liere 
appear, however, to be good reasons why the spread 
of the revenue should not be evmi, as sand obviou.sly 
eaiiiiot pay what drapery can pay; but it should be 
' fair. It is her© that I find fault with Mr. Lukes’ 
presi'wtation of the ease; he ciuotes oils as in Class (’ 
and petrol as in Class 2, and alleges that the diller- 
! eiieo hetw’e*en Class C and Class 2 rates is for the 
i <lilfereiico in risk; but I understand that this is 
{ not .so. Petrol has .a much higher price than cotton 
oil or whale oil, and a great part of that difference 
; is duo to the different values of the tw'o. Does Mr. 
Luke.s seriously think that the difference between 
the rates charged on sand and drapery it; due solely 
to risk with th© on© not present with the other? 

* Personally I cannot see any good reason why petrol 
should not pay twice as mueh carriage as whale oil ; 
it can so much better stand it. The spread of the 



mm 


RBVIBW. 


(Oct. l£.' 1920. 


ffttes, I have said, should be fair; and as all busi- 
nesses have been built on a certain spread which 
has existed many years, it can be fairly presumed 
that the spread has gravitated to something 
approaching all-round fairness. Mr. Lukes’ sugges- 
tions upset all this and seek to pull down the trans- 
port costs of expensive distillates, but — and this is of 
the utmost importance-— who is going to p.iy more 
that his branch of the trade may get off for less? 
It is certain that the revenue must he found by 
some one or more groups ; and why should bleaching 
chemicals, for instance, be pushed up in order that 
petrol may come dosvn ? Tt is of no use to reply that 
bleaching chemicals need not go up; they might; 
something would have to go up, and if it were not 
bleaching chemicals, it would he something else. 
By all means let us have such adjustments as we 
can reasonably obtain, hut I am old enough to 
remember the shock of 1893, when a disturbance 
of railway rates, which we fondly hoped would lead 
to cheaper transport, produced a chaos that re- 
sulted in an all-round advance of about 3 per j 
cent., and thus restored the old balance of things 
and left the spread of the burden where it was 
before. — I am, Sir, etc., 

.Tohn Buli.ock. I 

London, Oct. 1, 1920. 


Sir, — I n the above letter, Mr. J. BuilcK'k acc uses 
me of seeking to wrest some improper advantage | 
for what he terms “ expensive disi iliates,” and the i 
specific point on which he finds fault with my re- j 
presentation of the case is that T place tlie differ- | 
enco in carriage between non-dnngeroiis oils in ! 
Class C and dangerous oils (petrol and benzol) in i 
Class 2 as a premium charged by the railway eoni- 
• pany to cover ilie risk. He says tlie difference in 
charge is not to cover risk, and suggests that the 
value is the determining factor. ()ne would like 
to ask in what way the ru/i/r of a liquid conveyed 
in owner’s tank wagons affects the railway com- 
panies when carried at the sole risk of the trader? 
(Incidentally it may lie mentioned that in America, 
benzol, naphtha, cottonseed oil, castor oil, etc., arc 
carried in the same class in tank cars, and the cost 
in this county' of conveying a tank of non- 
dangerous oil is the same as that of conveying a 
tank of dangerous oil between the same points.) 

To substantiate his ease re values, he mentions 
cotton oil and whale oil, and says that petrol should 
pay twice as much carriage as whale oil because “ it 
can stand it so much better.” These oils are, how- 
ever, more expensive than petrol or benzol, the fol- 
lowing being the current prices: — 

Whale ell . . £7S per ton .All charRoahlo as oils not 

Cottonseed oil , . £76 ,, ,, diinseroiis. Class C, in owner’s 

Linseed oil , . £80 ,, ,, tank wagons. 

Rapesced oil . . £88 .. 

Petrol or Benzol . . £56 „ ., tniargeaMc Clnsp 2, In owner’s 

tank wagons. I 

Oils, dangerous and non-<langerou.s, conv'eyed in ! 
tank wagons, are fairly eonif)aral)le traffics, but 
sand and drapery, referred to by Mr. Bullock, are i 
not comparable, the conditions under which they ' 
are conveyed being quite different; and if the j 
claasification is to depemd on values, why .should \ 
petrol or benzol at a value of £56 per ton he | 
charged in the same class as confectionery at £560 
per ton, whilst cloth in bales in Glass 3 varies from 
£900 to £3120 per ton? | 

Mr. Bullock considers that busines.ses have been ^ 
btlilt up on a certain spread of rates, and thinks 
that the result has been fairly equitable. That the 
Minister of Transport does not share this view is 
proved by the following extracts from his Statement 
as to Railways, 1920 (Command Paper 654, p. 5) : — 

“ RifTEs. — Having completed their inquiry into 
the temporary increase of rates necessary to restore 
the financial equilibrium of the railways, the Rates 


AdviBory Committee are now embarking upon the 

Urgor and more important 

and scientific revision of the basis of 

and charges. Such a revision is overdue both m 

the interests of the traders and the railways. 

” The present Parliamentary classification or 
goods for the purpose of conveyance charges is at 
least 30 years old, and although an endeavour is 
made to keep the working classification up to date, 
there are undoubtedly certain anomalies owing to 

1 1 a.....!., nnw nf mntoriftls. 


“ In originally determining the class, it is evi- 
dent that the ‘value of the goods was large y 
taken into consideration, and although this should 
probably enter into the question, it is for con- 
^deration whether more weight should not be given 
to the cost of the service and the conditions under 
which the traffic is conveyed as to quantity, bulk, 
regularity of flow, method of packing, etc. 

“ Class rates have been provided for the various 
i classes on a more or less uniform scale throughout 
the country, but not more than 25 per cent, of the 
total business is curried at these class rates, the 
rem.aindfw being carried at what are known as ex- 
ceptional ’ rates, which arc lower than the cl^ 
rates. These exceptional rates are really specific 
rates for a certain commodity between a pair of 
stations (sometimes for specific quantities), and in 
framing them a variety of considerations have been 
taken into account, such as the risk .of loss or 
damage, the method of packing, the quantities in 
which the commodity moves, .... etc. 

The general result has been that a mo.st com- 
plex system of varying rates has been built up, 
there being probably hundreds of millions of 
different rates on the railway companic.s’ books, 
with inevitable anomalies. 

“ At all recent inquiries into railway matters 
there has been considerable agitation on the ^lart 
of the traders to l^ve the cost of cartage eliminated 
from the rates. There are also objections to the 
present practice from the railway companies’ point 
of view, and these have been particularly empha- 
sised in recent years owing to the fact that the cost 
of cartage has increased out of all relation to other 
railway costs. . . . Other anomalies arise from 
different causes, and it will be evident that a re- 
el a ssi flea f Jon and simplification is most desirable.^' 
(The italics are mine.) 

Although value may have some bearing on classi- 
fication, the cost of the service to the railway com- 
pany is, in my opinion, the first consideration. 

The shock of 1893, which Mr. Bullock so w^ell re- 
members, did not leave the old balance of things 
as it stood prior to that date ; schedules to the 
Orders Confirmation Acte of 1891 — 1892 sot out a 
new ola.ssification of mcrchandi.se, which consider- 
ably altered the charges previously applicable to 
many articles of commerce; and it is significant 
that at that time practically no provision was made 
for the conveyance of traffics in owner’s tank 
wagons; but thirty years have pae.sed, and during 
that time the railway companies have decided 
whether they will convey dangerous good.s, deter- 
mined the charges and conditions applicable, etc., 
whereas the charges for whale oil, cottoii.seod oil, 
sand, and drapery were set up by an impartial 
tribunal — even at that date. 

Whether Mr. Bullock desires the present condi- 
tions to remain or not is immaterial; the Minister 
of Transport has sent a Reference to the Rates 
Advisory Committee to inquire into and recommend 
a general revision, and all that I am asking for is 
that sand, drapery, whale oil, cottonseed oil, petrol, 
benzol, and goods of every description should be 
fairly cla.'wified by an impartial business tribunal. 
— I am, Sir, etc., 

J. Lukes. 

Leeds, Oct. 8, 1920. 
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REPORTS. 


Report of the Committee of the Privy Council ; 

FOR Scientific anj> Industrial Research, 1919 i 

1920. Pp. 120. London: HM. Stationery ' 
Office. 1920. [Cmrf. 906. Is.] 

The fifth annual report of the Advisory Council to 
the Committee of the Privy Council covers the 
period August 1, 1919 — July 31, 1920, and includes 
a review of the live years’ work. The subject 
matter relates to : — I. The encouragement of the 
individual research worker; II. The organisation 
of national industry into co-operative research 
associations; III. The direction of research for 
national purposes; and IV. The aiding of suitable 
researches undertaken by scientific and professional 
organisations. 

I. The new research associations — essentially 
“ man-consuming agencies ” — are finding it difficult 
to secure scientific stafhs of the necessary ability; 
the supply of research workers is the function of 
the Universities, to which the Department cannot 
make grants-in-aid, but it can and does assist in- 
dividual workers in them. Since the establishment j 
of the Department, grants have been made to 130 
students, 89 independent workers, and 48 research 
assistants, exclusive of 38 grants for clerical and 
laboratory assistants and 49 for exiuipmcnt. Ninety- 
seven professors have assisted in the selection of the 
recipients of these grants. Whereas only £3207 
was distributed in grants in 1916-17, the amount 
for 1919-20 was £26,700, and it is anticipated that • 
£45,000 will bo needed next year. No conditions 
are attached to these grants when the solo aim is ; 
the extension of knowledge, but the Department 
must be consulted when commercial exploitation of 
dis(?ovories is contemplated. I'l (‘boosing n'cipicnts, 
scientific capacity is the only <;riterion, the aim 
being to assist promising workers as well as promis- 
ing lines of inquiry. No attempt is made to control 
research. . 

II. The policy of the Committee is to finance 
industrial research from the £1,000,000 granted by 
Parliament in 1916 until conviction is brought to 
each industry of the necessity for scientific research. 
When this result is achieved a rei^earch association 
is formed by co-operative action among the firms 
in the industry (wherever possihh'). and the associa- 
tion then launched is partially financed by the 
Department for five years, the idea being that each 
association shall ultimately finance itself. Thus 
the cotton industry hopes to rai.se £250,(K)0 and 
other industries are following 
re^search associations have been e.stablished (9 dur- 
ing the [last year) and 5 others will shortly come 
into being, the 18 associations have guaranteed 
to rai.se £38,400 annually for five years, but it is 
expected that this will be greatly ^'^ceeded as the 
10 already at work raised an aggregate of £40,OUU 
from 2300 members in their first year. Of the 
million fund, £63,800 has been expended in grants ; 
commitments for existing associations total 
£450,000, and for those approvc'd a further 
£1^,000; whilst the total commitments are ex- 
pected shortly to reach £800,000. 

III. In connexion with researches of direct and 
great national importance, a ^port has been fur- 
nished bv the Fuel Research Board for the years 
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Inrest Ratinn Offic^cr to that Board, has been work- 
inK on tb« marbine-cuttins and winninR of peat 
du’^inK the past 18 months ; a ®®P®®‘ 

^orkTr^fn^KO^^^-i w'lh. ' The Vo^d 
Investieation Board has issued two reports, and 
the new low-iemperature research station at Cam- 
Sfdge has ^ived a grant from, and will be mam- 


tained by, the Department. A Building (Materials 
and Construction) pesearch Board has been estab- 
lished and is working in close co-operation with the 
Ministry of Health aijd other State Departments. 
The extension of the activities of the National 
Physical Laboratory (brought under the Depart- 
ment in 1918) may bo gauged from the increase in 
its income from £40, (XK) in 1914 to £203,000 in the 
current financial year. At the instance of the 
Government the Department has recently initiated 
the formation of a series of co-ordinating boards 
to deal with the scientific work of the fighting ser- 
vices. Boards for chemistry, physics and engineer- 
ing, and the Radio Research Board formed the 
nucleus of the scheme, which has been placed under 
the direction of Mr. H. T. Tizard, of Oxford Uni- 
versity. The Department is also responsible for 
boards or committees dealing with tin and tungsten, 
lubrication, minc-ro.scue apparatus, atmospheric 
conditions in deep and hot mines, oxygen, gas 
cylinders, adhc.sives, and aluminium corrosion. 
Committees dealing with the following subjeets 
have been dissolved : — Metallurgy, gla«.s and optical 
instruments, illuminating engineering, abrasives 
ami polishing powders, vitreous compound.s and 
cements for lenses and prisms, standardisation of 
tile elements of optical design, anti-glare glass, 
lubricants and lubrication, chemistry of lubricants, 
copper and zinc, brass ami copper castings, Irish 
peat, building materials, zirconium, and chemistry 
of food and cooking. 

IV. One of tho Department’s first activities was 
to prevent important researches being abandoned 
by making grants-in-aid to scientific and profes- 
sional 80 (*ieties ; and this policy has been continued. 
Grants recommended to 32 bodies for 69 researches 
totalled £68,816. Among the researches subsidised 
are, or were, the deterioration of sea structures^ 
(Tnkitution of Civil Engineers), the de-gumming 
of silk (Silk As-sociation), the efficiency of the open 
fire (cf. p. 334 of this issue), laboratory and optical 
glass (Institute of Chemistry), colour sensitiscr dyes 
(Royal Socictv), etc. , j i . ♦ 

The remainder of the Report deals at greater 
length with tho various problems previously out- 
linwl, and with the results of researches. 

Some interesting results are given of the work of 
tho Food Investigation Board. Tho Moat Com- 
mittee has found that beef, which has hitherto been 
preserved by chilling, can, like mutton, ^Iso be 
frozen in such a way as to preserve the (luahties or 
the, fresh meat, but it has not been possible to apply 
this discoverv on a commenual scale for want of 
■ apparatus. The bacteriology of putrefaction has 
been investigated and some results indieiited, and 
further progri*ss on the growth of moulds is re- 
ported, especially under cold storage conditions It 
has been shown that the fungus causing ‘black 
spot” in meat will grow and spore at -5 p. An 
important point for breeders is that dried blood 
adde(l in small amounts to th(^ diet of pigs caiW'S 
a remarkable increase in tho rate of fattening. By 
emploving artificial atmospheres in storage 
charnhers, the life of fruit may be lengthened 
greatly. The chemistry of the ripening process of 
fruit iias l>cen investigateil with special ref ere n<H) 
to the changes in pectin, and the limits of tempern- 
; turc within which fruit moulds will grow have been 
ascertained. A process for the synthesis of glycerol 
has been discovered, and the physiological 
tics of fats in which glycerol has been replace^ 
other polyhydric alcohols have been detormined. 
Experiments have been made on tho production o 
an ^ibie oil from linseed oil, th(^ proiluction ot 
oils by vegetables has been stinlied, and a mono- 
graph on the unsaturated monobasic acids rela^a 
i to fats has been completed. The. work of the 
I ‘cants and Lubrication V'y k ‘LI® kS 

I published shortly, and will include a 
of the commercial, phy.sical and engineering aspects 
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of lubrication (also to be published separately), 
abstracts of papers (cbemic^l) on Jubrication, 
researches on fundamental problems, monographs 
on cutting and on solid lulyicajits, etc. The Zir- 
conium Inquiry Committee investigated the pre- 
paration of fcrro-zirconium and zireonium steels. 
Great diflSeulty was experioiu^ed in obtaining a true 
alloy, but 50 lb. hatehe.s of a ferro-zireunium steel 
containing considerable proportions of e.-irbon and 
zirconium carbide were ma<le. The C'oniniitteo 
failed to ascertain any souicf' of supply of ferro- 
zirconium with low eoiiteiits of carbon and silieon, 
or any evidence thRt tli(‘ addition of zirconium to 
steel confers on it any beneficial quality, or that 
light armour of enemy origin eontnined zirconium; 
hence the aU(>gtsl use by the eueniy of zirconium 
steels of remarkable liardness for aeroplanes and 
tanks was held to be disproved. Other interesting 
rcsearelu's reft'rred to are Separation of tin from 
its ores by volafili.sation as chloride; size and weiglit 
of oxygen ryli]id(‘rs for hospitals; str(‘s.ses in gas 
cylinders; eflieiency of cooking stovc's ; fc-ehnical 
probleni.s relating to the pre,s<*rvaii()n and restora- 
tion of antique objects in the British Museum, in- 
cluding the ('xamination of alloys ‘2()()() 4000 

vears old, and disintegration of le.ulen ol^wds, by 
Dr. Alexander Scott, etc. 

The lU'port concludes with a stalt'riK'iit eoneern- 
ing the attitude of tin* Department towards the 
many learned societies which are expf'rieneing diffi- 
culties in pu})lishing seientifu^ matter owing to 
increased cost of firinting, paper, etc., and which 
solicit State aid to meet thcuii : — “ Jt is not po.ssihl(‘ 
for us to recommend a grant for this purpose w itli- 
out any estimate of the cost to public funds wliich 
would result from the gtmeral adoption of such a 
policy.” “ A grant which rodiic('(l the sale price of 
^scientific publications la-low the <-ost of production 
would in effect l)e a grant for the assistance of a 
particular section of the community and, as a 
permanent arrangement, would he at least as diffi- 
cult to defend as other trade subsidies.” 


FoUTV-FoURTH AnM AI. BkI'ORTOF 11. M. iNarECXORH 
OK Fxi'LOsn’K.s, Ml Iff. London: B.M. Sta- 
tionery Office^ U)20. \('nid. 841. 3d.] 

The number of explosives factories now' on the 
books is 147; during Iffiff one new licence was 
grante<l, and 37 wore siirrimdercd. The number of 
magazines is 452, of wdiich 14 are in disn.se; four 
new licences have hecui issutMl and 12 have been 
Hur rendered. 

The accidents reporte<l during the year numbered 
430, eansing 58 deaths and injuii('s to 502 persons. 
This is a return to pre-war coriditions, the averages 
for the years lff05 to Iffl l In’ing: Accidents, 43l‘5: 
deaths, 5G‘l ; and injuries, 433 ff. There wa-re 65 
accidents in factories, causing 8 deatlis and in- 
juries to 31 persons; six of the fatalities occurred 
during the breaking up of amninrotion. 

Mes.sr8. F. H. and P, V. Dupre, chemical ad- 
visers, examined 349 samples during the year, and 
of those 67 wore reported as unsatisfactory, the 
fault in the majority of instances being an excessive 
proportion of moisture. A brief rrsmnf is given of 
such special research work in connexion wi^h ful- 
minate of mercury a.s thev think may be of general 
interest. The points touched upon ai o as follow's : — 
Seneitiveneas of fulminate of mercury to direct per- 
cussion; influence of foreign matter derivc‘<l during 
manufacture on the sensitiveness of the fulminate; 
sensitiveness of moist fulminate and chlorate mix- 
tures; sensitiveness of fulminate, chlorate, and 
antimony sulphide mixtures; velocity and energy of 
blow required to detonate 6.6.4 mixtures; effect of 
pressure on the detonation of fulminate; the work-*i 
ing of counterweight controlled presses; jelly bag I 
mixers; destruction of fulminate. 


An Order in Council, dated June 2^5, 1919, 
oxpnjptf'd (Ji-fiitropii^nol from th 0 provisions ol^ tho 
Fxplo.sivcs Act, subject to the observance of the 
conditions of the Order. By an Order in Council 
under the lU'vcnue Act, 1909, the fees in res|>cc;t of 
importation lic-ericcs were increase^ by 20 per cent. 
An Order of Secretary of State brings all acetyleiic- 
coniprcssing stations under supervision. Tw'o new 
explosives were placed on the Permitted List, and 
the definitions of three were amended. The Order 
of Novmber 14 substituted a new schedule of ex- 
plosives, which excluded many explosives not now 
actively used. 

In connexion with the u.se of explosive.s in coal 
mines, a scries of experiments at the Botlierham 
Testing Station was begun, using natural methane 
instead of coal ga.s. 


Kki'Oht on TfiK Tuadk ok South Akrica kou thk, 

Year Ifflff. By \V. C. Wickham, II. M. Senior 

Trade Commissioner in South Africa. Bp. 50. 

London: II. M. Stationery Office 1920. [Cmd. 
9.56. 6d.] 

The year under review w as one of disappointment, 
inasmuch as English manufacturers failed to re- 
establish trade upon as satisfactory a basis as had 
been anticipated during 1918; they have boon un- 
able to quote linn either for price or delivery. 
There had been over-importation of many classes of 
goods during 1918, and after the armistice pur- 
chases almost C(‘ased in anticipation of lower prices 
a mb free supplies. Manufacturers have failed to 
rcali.se the iniportanee of economical and scientific 
distribution, and hava; aggrieved eo-oporativt‘ 
societies and others because of the lack of credit 
facilities. Tin* year was disastrous to agriculture 
because of drought follow ed by floods early in 1^20. 
Labour conditions in all indii.stri('.s were unsettled 
ow’ing to the uneb('eked rise in the cost of living; 
tlu're is an acute shortage of housing, and until 
1929 rents jind the prices of foodstuffs and imported 
pnMlnets wa-re controlled by spcaadators. In many 
parts of the country there is a serious sliortage 
of native labour. 

High freight rates have can.sod a relatively high 
demand for the he.st (piality goods in most trad(‘s, 
hut in many e.a^tL's stocks are so low that the (on- 
snnier lias little ( hoiee. For the ro-estahlishnieiit 
of industries more machinery and pow'er plant, 
better transport facilities (including the supply of 
more locomotives and rolling stock), and agricul- 
tural supplies, such as fcrtilisi'rs and fencing 
material, arc urgently needed. Tr.ado conditions 
are especially influenced by the [iriee of gold, and 
although the price was increa.sed in the middle of 
1919, stability in the relative values of gold and 
other < ornniodities has not yet la'en reached. 

Aijricidture . — The fountrv is almost entirely de- 
pendent on imports for implements, fertilisers, dips, 
spr-oys and other requi.sities. The soils mostly 
require phosphatie ferti!is(‘rs. only small qn.nntities 
of nitrogenous guano being used ; sulphat(> of 
ammonia is ex|)ortod from Xatal. A small deposit 
of phosphatie guano in tlie Sonth-Wi'st Protectorate 
was purchased by the Gova’rnment, hut shipping 
difficulties delayed distribution. The annual re- 
quirement of superphosphate is 35,000 tons and of 
b.asic slag 10,000 t. ; only 11,000 tons of all ferti1i.sers 
was imported in 1919, hut increased supplies are 
now forthcoming. The scarcity of arsonite of .soda 
for cattle dipping and of lime and sulphur for sheep 
dipping has now been overcome. Materials for 
spraying fruit trees have been expensive, but there 
w^as no marked shortage. Supplies of tinplate for 
dairy utensils Inive improved. 

Imports. — Trade has been lost by the United 
Kingdom and gained by the United State.s in almost 
all branches; there is no sign of renewed German 
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competition, and Japan has lost ground. Linoleum 
imports valued at £42,000 represented only one- 
sixth of the normal quantity ; paper and stationery 
amounted to £2, 180, UIK), but owini; to the enormous 
advance in prices this cannot bo compared with that 
of a normal year. Importations of eandles, soap, 
blasting eompounds and chemicals into Southern 
Rhodesia showtMl considerable decreases, that of 
sodium cyauido alone amounting to 980,010 lb. less 
than in 1918. Trade in the following classes of goods 
has been practically captured by the United States 
during and since the war, the figures denoting the 
percentage of total imports in each lino taken by 
that eountry in 1919 : —-Drugs, etc.: phosphoric 
acid 87, potash compounds 77, unenumerated 20; 
dyes and tanning materials 40; plato and window 
glass 50 (each); rubber manufaetures 37; scientific 
instruments 21; glue 50; starch 50; U.S.A. and 
Canada combined : varnish 43, white lead 86, red 
lead 72, all other paints 32 (British, pre-war, 90). 
Japan supplied one-half the china imported, and 
India is beginning to supply hides and linseed oil 
in addition to paraffin wax. 

Exports . — The increase in the value of exports is 
due mainly to higher prices rather than increased 
(juantities. Hides and skins valued at £4,971,050 
were exported, compared with £2,010,(X)0 in 1913, 
the respective weights being 71, .300, 000 Ih. and 

62.500.000 lb. The value of the diamond exports 
was £11,500,000, or nciarly as much as in 1913. In 
1913, wattle bark worth £309,000 was exported, 
mainly to Germany; the total value of exports is 
now £600,000, 13 75 million lb. of extract having 
been exportc'd from the recently established •fac- 
tories in Natal. 3'here are prospeads of im reased 
trade in coal Jis transport facilities have improved, 

1.400.000 tons of liunker coal and 1,092,000 tons of 
c argo coal being exported last year. 

.Manufacturers arc urged to join the South 
.African Association of British Manufacturers 
formed last December on the lim*s of similar organ- 
isations in Australia, New' Zealand, and Canada. 


RkUOUT on the PosT-WaH KcONOAITC and I SDrSTKIAl, 
SiTUATON OF Denmark. lh:parfmcnt of Ovrr- 
sfos Trade. London: Il.M. Stationenj Office. 
1920. [Cmd. 955. 4d.]. , 

The ea ly years of the war brought prosperity to 
Denmark, idr her agricultural products were in 
great demand at increased price's, and her mer- 
chant trade and shipping obtained greatly en- 
hanced profits. AVith tlie progress of the war, how- 
ever, trade eontinuously diminished, and by the 
t he middle of 1918 it had almost come to a standstill, 
'Phe margarine industry was partieiiUirly hard hit 
by the shortage of raw materials (cf. J., 1920, 
322 ii), and other manufactures greatly affected bv 
the same cause were textiles, w’ool, soap, glass, 
rope, fertilisers, spirits, and beer. But little 
success was achieved in the production of substi- 
tutes. Although mueh wealth was accumulaterl in 
the pr()Six*rou8 i^criod of the war, recov(*ry after 
the armistice has been more difficult and slower 
than was expecUxl, owing, in part, to the < ontinned 
isolation of Russia, to currency depreciation in 
neighbouring Baltic countries, and to labour diffi- 
culties at home. 

During 1919 every effort was made to replenish 
stocks. The oil-pressing industry and margarine 
factories were well emplo.ved, hut, geneoilly s^x^ak- 
ing, all industries suffered from the hign price and 
scarcity of fuel. Available supplies of the Iatt>cr aro 
only about 50 per cent, of the pre-war annual 
average G3, 000, 000 t. of coal and 2,300,000 t. of coke, 
practically all from the United Kingdom), and, 
eonfleouently, att<fnipts have been made to import 
American coal, which, however, is slightly higher in 
price than the British. This situation has led to 


attention being paid to the development of the local 
peat resources espv^cially in regard to the quality 
1*^***^^ sold, and to the use of oil as fuel. 

The export trade rti agrieulLural produce im- 
proved during 1919, hut the importation of feeding- 
stuff s w' as lielow the i>re-war avGrag<', and that of 
fertilisers was still leJs. 3Tio imports of fertilisers 
in 1919 were: Raw phosphate, 3500 tons; super- 
phosphate, 0600 t. ; artificial nitrate, 36(X) t. ; Chile 
saltiKjtre, 4800 t. ; other fertilisers, 10,700 t. The 
sugar production wa.s fairly successful, home re- 
quirements being covered am] a small amount 
(3900 t.) exi)orU'd. The leather industry is sullcr- 
iiig from a depression of the market due to the 
enormous quantities of American under leathers 
brought in <liiring 1919 for re-export to Germany 
and llie Baltic markets. 

By the end of 1019 the Danish market was over- 
stocked with practically every class of goods, and 
as the great excess of imports over exports had 
practically exhausted Danish credits abroad, the 
outlook at present is not hopeful, llnder normal 
conditions practically all classes of British gcwxls 
find a market in Denmark, so that even if there is 
little prospect of immediate business, British firms 
should not lose touch with their Danish connexions. 
In general, it may he said that, with the high 
prices of raw materials on the world market and 
the high scale of wages ruling in tlio country, 
Danish industry as a whole has difficult times ahead. 


RkI'OHT on KcONOMIC (k)NDITION8 AND PROSPECTS OF 

Rumania at the end of 1919, By A. Adams, 
Oomme.rcial Secretary la U. B. M. Legation, 
Buenrest. Tj<fndon: H.M. Stationery Office. 
\Omd. 828. 9J.1 

From the industrial standpoint the best developed’ 
iudustrk'H in Rumania are the petroleum, sugar, 
and timber industri(‘S. Ih'fore the partial destruc- 
tion of the pc'trolcum industry in December, 1916, 
there w(‘re 902 prodming wells and 341 drilling 
wells, with a total daily production of 5000 tons. 
AVhen the Germans left in D(>ceml>er, 1918, these 
figures had fallen to 4.37,200 and 3000 respectividy, 
and stocks had Ix'en nduccnl from 1,500,000 t. to 
.300,000 t. As tlie f)ipe-lines were badly damaged 
and railway transport was very inadequate, little 
or no oil could ho exported during 1919. TTie 
smaller companies that do not refine could not 
obtain new equipment, and were awaiting compen- 
sation for damage done in 1916; they also suffered 
from the fact that the Government paid the r^ners 
in local currency about 100 per cent, above pre- 
war normal exchange instead of many liundreds 
per cent. Until the Royal Decree, issued during 
the latter part of 1919, prohibited the purchase of 
oil lands, oil shares wen' booming on the Buearost 
I stock exchange, and although the actual industry 
I was practically stagnant, a dozen new' Rumanian 
oil companies w'ore formed and nearly 100 million 
h'i (Iei=91d.) was subscribed in the country, a fact 
w ithout precedent. Thus during 1919 the oil indus- 
try was extremely unsettled; field and refining 
artivitios were held up for lack of transport; tho 
rich companies W'oro preparing ambitious schemes; 
and the smaller companies, including all the British 
compfinies, were occupied almost solely with their 
claims for compensation. The actual exports 
w'cre ; -Petrol, 26.188 t. ; benzine, 2024 t. ; gas oil, 
4778 t. ; fuel oil, 1200 t. ; and crude, petrol. J1600 t. 
All this H'ns shipped on the Danube. Under more 
normal conditions the future of Rumanian oil 
should bo very hopeful, as there still remain some 
t35,000 acres of proved and 350,000 acres of probable 
oil lands as yet untouched, and new wells are fre- 
quently being found. In 1913 the production of raw 
petroleum was 1,885,619 tons, and the export of 
petroleum and petroleum products 1,036,000 t., 
compared with about 37,700 t. exported in 1919. 
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As regards general trade, the total imports into 
Rumania in 1912 were worth •about £25,600,000, 
and it is expected that with the accession of the 
new provinces this amount i#ill at least be doubled. 
Therefore British exporters should attempt to gain 
a hold on the market before German and Austrian 
goods can compete, and eyeif if the trade at first 
be small, it will expand with tho economic growth 
of the country and futu"o rewards will l)o great. 
The suggestion is made that British manufacturers 
should pay more attention to tho appearance and 
packing of their gopds, as these aro the favourite 
criteria of the Rumanian consumer. 


OFFICIAL TRADE INTELLIGENCE. 


(From the Board of Trade Journal for September 
2^1 and 3U and October 7.) 


OPENINGS FOR BRITISH TRADE. 

The following inquirii's have been received at the 
Department of Overseas Trade (Development and 
Inti'lligence), 35, Old (^ueen Street, London, 8.W. 1, 
from firms, agents, or individuals who desire to 
represent IJ.K. manufactun'rs or exporters of the 
goods specified. Briiisli firms may obtain the 
names and addresses of the persons or firms re- 
ferred to by applying to the Department and 
quoting tho specifie reference number. 


■ I 

Ixjcftlltyof ' KoferetlOe 

Firm or Agfut. ' Mat<‘rials. Xumbei. 


Auairalia 

Chalk. wa\ dry colours, slicllai, , 



enamel . . . . , . ; 

44:1 


Byes, guiiiH, oils, varnish , 

444 

British India 

Cement . . . . . . . . ; 

421,422 


Cement, gliisH. l)ottlcs. paint, var- ' 



nish, soap . . . . . . . . 

445 

British West 

Ml tills 

440 

Indius . . 

I*alnt, varnish, soap 

402 

Canada 

Class, pottery 

If):! 

Cyprus 

Glass, earthenware . . 

410 

Newfoundland 

Tinplate 

46;1 

New Zealand . . 

I’apcr . . 

405 


Heavy chemlcala 

45H 

South MrUa . . 

Leather 

459 

Metals, galvanl.sed goods, roiie 

424 


G.alvanised iron roofing, leather. 



glassware , . 

• 

Belgium 

Sheet and strip tin 

427 

Germany 

Oils, fats 

41.5 

Spain 

(Canary Isles) 

Hides, skins, rubber 

433 1 

j 

('hcmiral fertilisers . . 

473 j 

China 

Maehinery for oil mills, tool-steel. 


dyes, jialnt, glass, chcmirals 
Charcoal, iron sheets 

417 1 

United States. . 

439 1 

1 Minerals, ores 

475 


China, earthenware . . 

476 i 

Argentina 

Glassware, ]M)ltery . . 

418 1 

1)0. Chile, Tcru 

Perfumes, soai's 

482 i 

Brasil 

Light chemicals, cement, pajs-r 

479 

Central America 

Chemieals, drugs, glass, crockery . . 

486 

Hawaii . • 

Perfumes, soafis. inks 

477 ! 

Peru .. j 

Linseed oil, iiaint, industrial ehem- 

1 

Iciils 


Uruguay .. j 

Pttp<'r, Iron, steel, glass, earthenware, 


oils, glue, shellac, chemicals . , , 

485 


• The South African (iovernmeut Tradt; Comndseioncr. iK). 
Cannon Street, Londou. E.('.4. 


Mabeets Sought. — A firm in Nova Scotia able to 
export barytes wishes to hear from importers in | 
the United Kingdom. 

A Canadian firm desires to get into touch with , 
U.K. importers of pulpwood. 

[Inquiries to the Canadian Government Trade 
Commissioner, 78, Basinghall St., London, B.0. 2.J 


A firm in Czecho-Slovakia wishes to h^r from 
U.K. importers of glassware and mineral colours. 

firm at Salonika desires to get into touch with 
importers of scrap metals. [435.] 

TARIFF. CUSTOMS. EXCISE. 

Antigua.— The export of sugar is prohibited save 
with the con.seut of the Governor. 

Argentina." The general provisions of the Law 
No. 11,022 increasing the customs duties came into 
force on J iily 1 with some exceptions. 

It is proposed to suspend for one year the export 
duties on hides and skins. 

Australia. — Tho customs and excise duties on 
beer and spirits have been increased. 

Ammonium chloride for galvanising may be im- 
ported duty free under tho British Preferential 
Tariff. 

Tho export is now permitted of, inter alia, hides, 
leather, rublxw, celluloid, certain acids, alkalis and 
salts, chlorine, bromine, iodine, certain tar distil- 
lates, acetdiiics, methyl and ethyl alcohols, ether, 
glycf’rin, oils, fats, resins, turpentine, camphor, 
wood tar, tanning substances, lubricants, bones, 
soap, cork, asbestos, carborundum, mineral oils, 
and tinplate. 

Aw.dna.— The consumption duties have been 
increased on alcoholic beverages, mineral waters, 
sugar, matches, and mineral oils. 

/h’Ujium. ' Articles 4 to 13 of the Law of Juno 10 
relating to the method of assessing and levying the 
ad wilorem duties came into force on October 1. 

The import of sugar (except molasses) is pro- 
hibited. 

Export licences arc still required for alcohol, 
matches, foods (with some exceptions, including 
cocoa and edible oils), oilcakes, and soap. • 

Belgian Congo.— The import duties on spirits 
have been increased. 

The export of gum copal containing more than 
3 per cent, of gangue, earth, broken stone, vege- 
table waste, or otlnw foreign substances is pro- 
hibited. 

Canada. — The revised reguI.Ttions governing the 
import, export, and inspection of preserved fruits, 
vegetables, and milk are set out in the issue of 
October 7. • 

(Jiile.— \t is proposed to double the exiiort duty 
on boric acid and borates. 

France. — A supplementary “Turnover Tax” on 
imports of I’l per cent, has bc'cn levied, with 
some exceptions which include pharmaceutical 
specialities. 

Creece. — All restrictions on the import of copper 
sulphate have been removed, 

Parf ieulars of tho statistical duties on imports 
and exports are given in the issue of September 30. 

Latvia. — The import of flax and linseed is duty 
free, but coconut oil and white tinplate are subject 
to a duty of 5 per cent, ad valorem. 

Export duties have been levied on, inter alia, 
hides, chemicals, toilet soap, cement, glass, flax, 
linseed, and scrap iron. 

The import i.s prohibited of alcoholic beverages 
(except wines), articles of gold, silver, and bronze, 
perfumes, toilet soap, and patent leather. 

Madagascar. — The “ coefficients of increase ” on 
tinplate and cardboard have been modified. 

Moileira. — Molasses containing not more than 55 
per cent, qf saccharose may be imported by manu- 
facturers m sugar and alcohol up to 20(K) metric 
ions at a duty of 60 centavos per 100 kg. 

New Caledonia (French) —An export duty of 5 
per cent, ad valorem has been levied on tellow. 

New Zealand. — Recent customs decisions affect 
asbestos cord, “double nickel salts,” cryolite, 
felspar and fluorspar powders, lead oxide, and 
quartz powder. 
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Ni0ena.~-The import dutv on spirite is fixed at 
158. per imperial gallon, with an additional 6d. for 
every degree in excess of a strength of 40 per cent, 

Northern Khodesia. — The Customs Amendment 
and Excise Duties Extension Proclamation, 1915, 
continues in force until July 31, 1921. 
hibit^^^ import of hides and skins is pro- 

S(dvador , — The complete text of the law relating 
to the sale of pharmaceutical preparations may bo 
Been at the Department. 

^ Serb-Oroat-Slovene State . — The monopoly tax on 
salt and petroleum has been increased. 

South Africa. —It is proposed to amend the 
customs duties on, inter alia, asphalt, bitumen, 
pitch, heavy oil, fertilisers, paper, certain ammo- 
nium salts, and dyes. 

Southern lihodesia . — The customs and excise 
duties on spirits, perfumes, medicinal and toilet 
preparations containing over 3 per cent, of proof 
spirit have been .i mended 

Spain . — Among the articles which pay a new 
** container ” tax of 10 centimes per receptacle on 
importation aro patent medicines and mineral 
waters. 

For the month of October tho rate of surcharge 
in respect of import duties when paid in Spanish 
silver or in notes of tho Bank of Spain is fixed at 
29’18 per cent. 

Stoeden . — The suspension of the customs duties 
on lard, margarine, and condensed milk is extended 
to November 30. 

Switzerland.— -A general export licence covers 
castor oil, boric acid, borax, certain acetates, 
ammonium chloride, oxalic acid, jiotassium oxalate, 
ether, acetic ether, arsenite of soda, sodium sul- 
phiti' and bisulphite. 


TRADE NOTES. 


BHITISH. 

Trade of Dominica in 1919. — The returns of 
Dominica show a very favourable balance of trade 
during U)19, the value of the exports having in- 
creased by £53,430, while the inipdf'ts were of the 
same value as in 1918. The exports reached in 
value the idghest figure yet recorded, being 
£256,789 as compared with £209,305 in 1918; of this 
total the lime industry contributed £194,022, and 
cocoa £37,293. 

The lime industry is the premier industry of the 
colony and has made rapid strides during the past 
few years. ^ Ton years ago tho value of the crop was 
only £36,952, and now it is approximately £200,000. 
The hulk of tho crop is converted into concentrated 
lime juice. There has lieen a decline in the output 
of citrate of lime for some years, but a demand 
arose in 1919 and a very much larger quantity than 
usual was manufactured. During 1919 products of 
the lime were exported as follows: — 


l*ro<liict. 


Quantity. 

Value. 

Concentrated lime Juice 

yallH. 

16fi.718 

£ 

; tf.691 

£aw lime juice . . 



25.089 

Green limes 

bris. 

•21.384 

26.909 

Pickled limes 




68.3 

dtitate of lime . . 

cwta. 

fi.772 

38.59:1 

Essential oil of limes 


. — . 

13,737 

Otto of limes 


— 

9.320 


In the last twenty years there has been a decline 
in the cultivation of cocoa. At one time the 
quantity exported was upwards of 600 tons, but in 
1917 it had dropped to 150 tons. Since then an 
improvement has taken place, over 200 tons l^ing 
exported in 1918 and 369 tons in 1919. — (Bull, Dept. 
Tt^e and Com., Canada, Aug. 16, 1920.) 


The Paint and Varnith Industry in Ctnada, — An 

advance chapter of^ Chemicals and Allied Pro- 

n" Statistics, Canada 

(Mining, Metallurgical, and Chemical tivisionl 
which eoiitams very complete data concernine the 
pamt varnisl. i„.Ju»try. The o“ 

this industry in 1918 were valucxl at $15,784 610 
and the number of wage-earners was 1388, exclusive 
ot 614 engaged in administrative or clerical posi- 
materials used were valued at 
$9 203,530, and from them paints and varnishes 
valmxi at $17,678,049 were manfifactiired. In the 
same year Canada imported over 6 million dollars’ 
worth of paints, varnishes, and materials used in 
the industry; of this sum one million was spcuit in 
gums, nearly two million in zinc white, and over 
one million dollars in rosin. The report can bo 
obtained gratis on application to the Dominion 
Bureau of Statistics, Ottawa. 


I FOREIGN. 

! Chemical Industry of Basle.— The growth of tho 
I chemical industry in Basle during the last five years 
j can bo readily appreciated from tho subjoined table, 

I which gives tho exports of chemical prcKlucts in 
i millions of francs: — 

; . 1910- 19>7. 1018. 1910. 

! Aniline dyoH and IndiKo ai .2 57 8 97.fi 9 H 0 i:i6n 

j Drugs and perfumery 24.r> 32.2 33.7 20.5 39.9 

During 1919, despite tho abnormal exchange 
1 rate.s, tho chemical works were kept busy siipply- 
I mg France and Belgium with dyestuffs; in fact the 
I demand greatly exceeded tho supplv. Inability to 
I increase output was duo to transport difijculties, 
I lack of raw materials, not:ihly coal, and the intro- 
i duction of the 8-hour working day. Manufacturers 
of artificial indigo, though hampered by the scar- 
! city and high price of aniline oil, and ’faciHi with 
I considerable British and American competition, 

; were able to double the previous year’s exports, 
j Tannin extracts were in good demand, and 
I sufficient raw material of good quality was obtain- 
I able. The position with regard to pharmaceutical 
j ( hemicals was satisfactory : orders from armies in 
the field practically eeas<^, but the eastern Euro- 
I pc'aii conn tries entered the market, though the 
I effects of (Jerman (ompetition began to mako thern- 
! selves felt. The mark(‘t for patent medicines, how- 
! over, ivas far from satisfactory, the low fluctuating 
■ exchange made the conditions of sale difficult, and 
I the price often prohibitive, whilst the general un- 
I certainty with regard to tho legal rights concern- 
i ing trade marks and trade names introduced other 
I complications. 

A report from t.lie Commercial Sen retary to H.M. 
Tycgation at Berne states that there has been a 
.slunin in the market in some parts of the world, 

I notably the East, but tho present demand for 
i aniline dyes exceeds the available supply. Despite 
I slight variations in tho price of raw materials, the 
I price of colours has remained fairly constant dur- 
I ing tho latter half of the year. — (lid. of Trade J., 
i Sept. 16, 1920.) 


! Bulgarian Otto of Roses.— From 1900 to 1912, tho 
i area devoted to tho production of otto of roses in 
j Bulgaria was 20,000 acres, hut by 1919 it had fallen 
to 15,000 acres. Similarly, the average yearly pro- 
j duction decreased from 126,800 oz. in 1900 — 1912 to 
i 52,000 oz. in 1919, and further decreases are ex- 
pected as much of the land is now growing tobacco 
and cereals. Owing to the inability to export dur- 
ing tho war, stocks in hand amount^ to 275.000 oz., 
about 40 per cent, of which was of poor quality. A 
third of the stocks was exchanged in 1919 with tho 
United States for nece.ssities of life, and it is 
estimated that only 60,000 oz. of otto, worth about 
£100,000, is now available. The re^nt decline in 
prices is attributed to the accumulation of stocks in 
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Endand and America, and in the latter country, 
where stocks sufficient for thrtpe or fmir years arc 
said to exist, the situation is complicated by the 
fact that in many cases otto of roses has f>eon re- 
placed by the synthetic product. However, al- 
though otto of roses, by reason of its more doheate 
perfume, will always be rbh; to compete with 
artificial prodm.t it is suggest'd that the > 

to protect the industry lies in rcntralisation, thn 
by avoiding unnecessary .,(’/?" • 

May 26; Z. an<jew. Chein., Sept. 21, . 

Italian Produclian of Copper Sulphate in 1920.— The 
requirement of Italy in npper sulphate vanes from , 
70,000-75,000 metric tons per ‘‘“"’‘‘‘I J ; 

duction in 1920, up to June 15, was / .1,000 t., ami , 
that for the whole workint; .vear, ' “''‘‘"“Xs ' 
until .lulv 15 iH estimated at about 80,000 t. • 
15,000 t.'was hdt over from 1919, I 

Italian vine growers are amply secured foi 1920. j 
(U.S. Com. Kep., Sept. ,1, 1,120.) , 

Foreign Company News. -71o//o/d.— A compmiy , 
with a capital of 5 million florins («oriTi- Is. Hd.) 
has been ^Established at the Hague tor the purpose i 

i^r'iluH -Wto. - company is to : 
increasrits cap.tal fron. 10 to 20 on urn tr ami [ 
the “ Enterprises 8umon C arves from 8 to , 

'soci.tt6 Chimiquo do ‘i^aand has rghod i 
the proposal to absorb the Soeiete ‘^'‘"^''^ro-Maal , 

lurcio du Zinc,” and will double its present capita , 
of 1,600,000 fr. by the issue of 16,000 ^ i 

100 fr. Uch, 2000 shares being , 

shareholders of the latter eompany.-(Z?. 1 n>d. : 

""'Kyndi^ltefcnWlod “ I’nion doH P-odootcors ot : 
dcs Consommateurs pour le Deve opremont o . 
France de I’Industrie dos Produits ChiniKiues ; 
Pha'n^aeeutiques de Synthese, ! 

Ecorces de Quinquina, has been founded at rar . 
irpurchas^ import; distribute, and di^spose o 1 
eheniieal-pharnia<‘ei]iieal products, and to assist j 
scientific ’institutions, imludin^t State-owned and , 
private rosoarch lahoratories.— (/. nnyex . ( hem., 
Sept. 3, 1920.) . , , . ■ 

United States oj .\meriea.-One of the ; 

chemical roannfactnring .oi-porations of ; 

will result from the projwtcd amalpmali™ of tim 
(icneral Chemi.'al Co. , the Uarretl Co. , the National 
Aniline and Chemical Co., the Solvay ^ .-.j 

and the SemeCSolvay Co. 'Iho new comminy will 
be known as the Allied Chemical ami )>c Corpora- 
tion, and, it is staled, its capita will not exceed 
$65,000,(K)0 ill 7 per cent, cumulative prctcrence , 
shares and 3 million shares of common sto< K. 

New Japanese Duty on Dyestuffs. The Japanese 
Diet recently passed a new duty on dyestufls, i 
which will now be charged 35 per cent, ad valorem < 


• new taxcs OH stamps and bills 

taxation, I tax on mining profits, a 

I’lrofitftS 4 , cent, on industrial undertakings, 
and a tax on sugar. Tlnited States in Cuban 

J„ ,..19 th® ®' 7 ,^Vo/crnt for iioth exports and 
trade was oror 76 per n ^^^1^ took about 14 per 

imports ; he Un tcd iv ^ 3 pgr 

'u! ■ "of ho imim S the position in the latto 
X- t a;,;^.a'rs’to be ^wly improving.-(lld. of 

^ The Uyunl’MInl’ng District In BolivlSj^— The Uyu^M 
District of Bolivia, which lies almost midway bo- 
twccii Antofagasta and La Pax, is an important 
mining centre The Pulcayo mines arc among the 
most important, and produce silver lead, ^ 

copper A British company, with headquarters 
and reduction plant at Quechisla, owns mines at 
(ffioeava, Chorolque, and Tasna, and produces bis- 
muth ■ (of which it has a virtual monopoly in 
Bolivia), tin, silver, and antimony; tin is also pro- 
due(‘d l)V a Chilean company with mines near Cho- 
cava the mines buy large quantities of goods, 
such as liimlier, cement, oils, galvanis^ed iron dyna- 
niit(‘, tools, and machinery, nractieally al of which 
arc of American origin. All the trade of this dis- 
trict passes through Antofagasta, (i/.o. Com. 
Jtep. Juhf 20, 1920.) 

Brazilian Rubber Trade.— Mcording to a report in 
Willmar's “Brazilian Hoview ” there has b^n a 
decrease in the output of raw rubber from Brazil 
durinrtho first six months of 1920. Of 18,203 tons 
exported from the Amazon basin, 9849 tons have 
bcin of fine quality, 1007 tons of medium, 3175 of 
coarse, and 4172 tons of caneho. CoinpanMl with 
the corresponding pcriml of la.st year there Ims 
been a decrease of 8*7 per cent., or 1690 tons. This 
is accounted for by the fall in exports to Europe of 
2000 tons and an increase in American consiimution 
of 701 tons. Of the total exported, 30*4 [ler cent, 
went to Kiirope*and 69*6 per cent, to the United 
States, and of fine Para Europe took 44*2 and 
America 55*8 per cent. In the ease of tlie caucho 
America consumed 88*8 per cent, and Europe only 
]1*2 per cent. — (India-Iiuhber J., Sept, 4, H)20.) 

Paraguay iu 1919.— The thief source of wealth in 
Paraguay is the cattle industry, and though farm- 
ing is iu'an undeveloped state, with proper encour- 
agement sugar^and cotton crops should become im- 
portant, both climate and soil being favourable. 
The pnxliiction of refined sugar in 1919 was 
2,49(),;t93 kg., against 561,820 kg. in 1917, and 
2,559]o()U kg. iu 1914; the annual consumption of 
sugar is about .3 million kg. The cotton crop only 
averages about 1000— 2(X)0 bales of lint cotton, and 
th(*refnje cannot be considered of much commercial 
importance. Attempts arc being made, however, to 
encourage ilie cultivation of the crop and to im- 
prove market conditions. x 

Tli(‘ exports in 1919 were valued at 14,nlo,117 

, * x 1 , 1 \ 1 J, . . mnll/xxxT 


whien will now^ uu ciiui{ 2 .cw ...... , 

rttdylThl;—:^ ■ po'.:: ;pr„'^3s;" ,-Udy' :;n.r-i,ufod;cl:-::Taliow. 

drecis pL cent., though the duty was specially de- | 483,729^kg^ : orange 3/ n 
signed to protect Japanese makers ot the elieaper : 

sorts. The result is to all intents a tax on Japanese ! 

printed goods, and it seems probable that fonugn ■ 
dvo makers will only he harnuHl to the extent to j 
which the Japanese export tr.ade in coloured goods | 
suffers (cf. J., 1920, .327 «).-(U/i. of Cohm. J., | 

Sepf. 10, 1920.) I 

Economic Coudltioni in Cuba. x\ow that the grind- 1 
ing of cane of the 1919-20 sugar crop has finished, it 
is possible to estimate its q»a;Pity^This is plarcnl at 
3,650,000 tons, compared with 3,9/ 1,^4 t. m 1J18- 
19, the decrease being caused mainly by deficient 
rainfall, but partly by fires. Owing to ^e^excep- 
tionil ^nditions in the sugar market, Cuba con- 
tinues to experience unparalleled prosperity ; but ifi 
view of the increased salaries paid to civil servants 
it has been found necessary to impose additional 


tract. .32,876.077 kg. ; groundnuts. 2.3.841 kg. (1918) ; 
and 256,958 bides. Of the exports Argentina took 
.56, Spain 10, and the Uiiiti d Kingdom 4*6 per cent. 

The value of tlie imports in 1919 was 15,83.5,970 
pesos, some of the chief itmns being: Chemicals, 
drugs, mineral oils, and paints, 805,494 pesos; 
china, earthenware, and glassware, 125,01.3 pesos; 
hido.s and skins, tanned, 61,6.56 pesos. Argentina 
furnished 42*8 per cent, of the imports, a large pro- 
portion not being of Argentine origin, whilst the 
United Kingdom and the United States furnished 
24*7 and 17*2 per cent., respectively. — (17. S. Com, 
Jtep. Suppl., July 22, 1920.) 

The Resources ol Tumaco, Colombia.— Tumaco, 
Colombia, is the trade centre for the district south 
of Popayan in the Department of Cauca and for 
the Depantment of Narino. Amongst the product* 
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of the region served by Tumaco are rubber, chicle. 
corozonutB and gold dust, but lack of labour and 
transport facilities makes exploitation difl&cult. 
The value of the exports from Tumaco in 1918 was 
£247,380, and included corozonuts £49,174, rubber 
£45,191, and gold dust £32,048, all of which were 
taken by the United States. The exports for the 
first SIX months of 1919 were valued at £115,073, of 
which the United States took 82 per c^ni.— (JJ.S. 
Corn. Hep., May 28, 1920.) 

Coal-Tar Dyes in Argentina. — The following tabic 
gives the importations of aniline dyes (in kilo- 
grammes) into tho Argentine Ropiibiic during the 
period 1910—1918: — 



1910-14. 

1915. 

191G. 

1917. 

1018. 

Germany . . 

84S.0:i2 

2,303 

117 

40 



Bolghini . . 

29.5.'’)4 

541 

— 





Hnltocl Kliii^dom . 

8.0G3 

4,401 

1.877 

1,397 

7,593 

Franco 

52.604 

310 

2,880 


10,067 

Italy 

20,942 

1,504 

113 

730 



SSwit/.crland 

42,909 

18,550 

22,370 

24.241 

15,835 

Fnltod States 

3,901 

7,513 

27,292 

97,109 

247.257 

Other countries . . 

6,372 

2,181 

10,258 

5.795 

3,670 

Total (kg.) . . 

1,018,557 

37,371 

04,91:1 

132.099 

284,428 
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Fouj) iNsi'KeTioN AND Anat.ysis. By A. K. Leach. 
Ixt-vixed and cnlavycd by A. L. WTnton. Bouiik 
edilion. Bp, 1099, icitli -ii plute.s. {Newyork: 
John \V iley and Inc.; London: Chapman 

and ll<dl, Ltd. 1920.) Bricc i5s. net. 

Tlii.s new edition, the fourth within sixteen years, 
retaiijs the order, arrangement, and most of the 
illustrations of the old, and apart from the inser- 
tion of now matter, the most consjjicuous change is 
th(? sul)stit«ition of footnote's for list.s of references 
at the t'lid of each eliapter. 

The book is naturally writt<*n from the Ajoerican 
standpoint, and although the scientific problems 
confronting the American public analyst are 
similar to tho.se arising here, the widely different 
laws and methods of administration in the two 
countries are necessarily relleeted ifi the contents 
of a book oi this kind. 

Tho Ameri'- in public analyst, with the authority 
of a powerful (lovinnment Department hehiml him, 
is obvioii.sly more favourably situated than his con- 
frere over here, who is hampered by worn-out laws 
and the vagaries of apathetic or even hostile local 
authorities. Tho outstanding feature, however, of 
the American system of food control i.s the existence 
of legal standards or definitions of purity for all 
the important artieh.'s of food, which although not 
framed .so as to exclude all forms of adulteration, 
nevertheless serve to cut a number of Gordian knots 
which in this country have to be unravelled by tho 
costly machinery of the law. About 70 such stan- 
dards have; new been fixecl, and although some arc 
merely verbal definitions, the' majority embcxlics 
analytical figures with which the articles have to 
eompl.v, thus greatly simplifying the routine work. 

Nothing like a critical rei icw is pos.sible in tho 
short space at our disposal. The thorough and 
practical spirit in which tho book is written will 
impress tho render at once. Essential details are 
rarely omittc'd, and references to other sources of 
information are numerous, but it is difficult to 
avoid disappointment at the comparatively scant 
attention paid to the literature of this country, 
which may with justice claim to bo one of the 
pioneers in this branch of chemistry. Tho omissions 
in this respect seriously detract from the valur of 
tho book, especially to British readers. Although 


the American and Canadian bulletins are constantly 
referred to, the officml publications of our Govern^ 
ment are rarely mentioned. Tho revised alcohol 
: tables of Sir Edward Jliorpe, the new Original 
I Gravity tables of Thorpe and Brown (1915), the 
Report of the Commission on Potable Spirits (1999), 
that of tho Commissicu on Arscnic'al Poisoning 
(190.1), and the mass of work by Cliapinim and 
others on this important subject all appear to have 
escaped notice, as well as a number of tho valuable 
reports of the Local Government Board, including 
the following: “ On Tin in Certniii tvanned Foods ” 
(1908), “ On the Facing of Rice '■* (1909), “ On Cal- 
cium Sulphate in Baking Powders and Self-raising 
Flours ” (1911), “ On the Bleaching of Flour ” and 
i “On the Addition of Improvers to Flour” (1911), 
and reports on condensed ami drierl milks issued 
in 1914 and 1918. 

Apart from official documents, recent English 
papers dealing with tho methods for the detection 
nr estimation of arachidic acid, tannin, caffein, and 
saccharin, and much new informative work on tlie 
analysis of margarine mixtures and on cocoa and 
cocoa-shell powder liave been entirely overlooked, 
and the hook is the poorer as the r(!sult. 

If omissions sm'h as thesis be disregarded, the new 
issue is deserving of the highest prai.se. There is 
hardly a subject within tho scope of the title which 
has not Ix'cn dealt with, and with very few excep- 
tions space lias heeii allotte<l w'ith exci'llent dis- 
i rimination to the iimumeralilc topics included in 
such a comprehensive work. (leeasionally the 
American genius for mechanical appliances has been 
allowed to run riot; some of the photomicrographic 
illustrations are too confused and indistinct to 
convey any usc'ful information, and at times our 
etymologists will Ix' shocked by tho spelling; hut 
the.se are small defects in what is, after all, the best 
1 single voluiiK' on the subject in our language. 

• , Cecil H. Ckidb. 


I The Extra Ph .rmacoi'ceia. By W. Harrison 
j Maktindalk and W. Wynn Westcott. Seven- 
j fee nth editiijn in tiro volumes. Vol. I, Bp. 

; 1115. {London: li. K. Leiri.s and Co., Ltd. 

1920.) Bricc 27s. net, 2^ost free 27s. 6d. 

This little pocket volume is truly a “ multum in 
■ parvo,” containing as it does the fullest informa- 
I lion on every drug and chemical used in medicine, 

' with references to its composition, properties, and 
j therapeutic uses. It is esseiitiiilly tho physician’s 
vade tnecum, hut comprises details useful to the 
j pharmacist and the manufacturer. The new’ edi- 
j tion is thoroughly ui)-to-date, and, among other 
j topics, deals with the treatment of wounds by the 
: newer antiseptics largely used during the war, such 
j as ciLsol, a<'riflavine, malachite green, chloramine, 

I etc. Sections are included on vacciiu's and serums, 
j colloidal metals, arsciiol)en7.()l, vitaminos, and 
I organotherai>y. Tho eliief materia medica are 
arraugv'tl alphahotically, tho preparations of each 
being under the heading of the drug. A thera- 
peutic index of diseases and the remedies employed 
therein occupies some 60 pages and an excellent 
geiK'ral index covering nearly 100 pages completes 
the volume. 

Rarii(fhlar ntteiition is drawn to the organic .syn- 
thetic reiiicilies intrcKluced before the w’ar by 
German chemical manufacturers, who simui- 
taneou.sly registered an invented name as a trade 
mark, tho effect of which w’as to create a complete 
monopoly of mariufatture. The objects of tho 
Patent, Designs and Trade Marks Act (1914) and 
the new Act of 1919 are briefly sot out and a list of 
the medicinal drugs is given, the trade marks of 
i wjiich have been nvouled. Scattered through the 
volume are the chemical names of many of these 
organic chemicals, with referonoes to tho patent 
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literature, their chemical composition, and in many 
cases details of manufacture based on actual ex- 
perience. The prescribing or these drugs by their 
chemical names would greatly assist in giving pre- 
ference to British products. 

The analytical and bacteriological sections will be 
dealt with in Volume II., which will be published 
shortly. 

It is somewhat difficult to criticise fairly such a 
mass of information as is presented in this book. A 
close study of it, however, has revealed few 

E rinter’s errors, and the proof-reading appears to 
ave been very cjfrcfully done. 

The arrangement of the work is excellent, the 
details arc concise to a degree, and no unnecessary 
matter has boon included. To the practitioner and 
the pharmacist this volume is essential tor daily re- 
ference, and to the consulting chemist wo ean 
thoroughly recommend it as a most useful addition 


to his library. 


C. T. Bknnett. 


i 

j 


I 


LeS CtlLLOiDES MktALLIQUES: pROPKrfTT^lS trT Pnlt- | 
PAiiATioNS. liij Paul Bary. Pp. nii.+9o. ] 
{Paris: Dunod. 1920.) Price 6fr. 50cts. 

Beyond a theoretical introduction, which might 
have been written ten years ago, and some deserip- 
tions of apparatus for the electric <lispcrsiou ot 
metals, designed by the author, this book contains 
hardly anything which is not to lie found in Sved- 
berg’s classical “ Die ^^cthoden zur Hcrstinlung 
kolloider Lbsnngon anorganischer Htolfe.” If ^ 
also necessarily much less complete, since the b*!^'** 
work runs to 199 pages of text, of which probably 
.two-thirds is devoted to metal sols. Almost a third 
of the book under review is taken up with eh'Cjtno 
methods of disixTsiou, the importance ot which ' 
hardly justifies such a ratio VVithin its limitations 
the treatment is clear and simple, and the work 
may possibly be of some slight use to readers who 
do not read Clerniaii. 

The author’s desire to avoid reference to modern 
German authorities sometimes leads him into 
strange courses. Tlius the standard method of deter- 
mining the size of ultramicroscopic particles is 
credited to Pdschl (!), the author of a small intro- 
duction to the subject. In many eases names are 
wrongly given, e.fj., Helmoltz instead of Helmholtz, 
Kutspert and Kiistpert instead of Kiispert, Oesch- 
ner instead of Oechsner, Wohler instead of Wohler, 


The last chapter, as appears to be the fashion, 
is devoted to “ applications,” of which, however, 
only two are treated, viz., catalysis and therapeutic 
applications. A table giving “Catalytic reactions 
obtained with platinum and metals of the platinum 
group” fills six pages, although from internal 
eviclcnce most of the investigaticins quoted wore 
certainly not carried out with colloidal metals. The 
remarks on the therapeutic uses of metal sols lack 
all authority and repeat stalcinents which have 
become familiar from what might he called trade 
literature, c.r/., that “only those colloidal suspen- 
sion which clearly show Brownian movement are 
considered efficacious.” The object of such asser- 
tions is primarily to “ epater les bourgeois,” and 
it would be interesting to know what attitude their 
authors take towards the manufacture and use of 
a standard preparation like “ Ferruin hydroxy- 
datum dialysatum ” or of amicroscopic palladium 
sol, in neither of which particles — nor, d fortiori, 
Brownian movement — are visible. 

Emil Hatschek. 


Corrigendum. — The period covered by the star- 
tles for Canadian trade on p. 136 R (Apr. 15,1920) 
should be Jan. 1919 to Jan. 1920. 
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Ki.ECTao-DBroBiTios of Metals, 

Transhtied, with additions, by \\ . T. Brannt. 
Eiahih edilion, revised and enlarged. Ip. 
JSG3. {London: Jlodder and Stoughton, Ltd. 
i92i).) Price ‘i2s. a 

The Principles of the Pit.ase Theory. By H. A. 
Clibbens. Pp. 382. {London: Macmillan and 
Co., lid.' 1920.) Price 25$. 

The (’arbohydhates and Alcohol. By 8. Rideal 
A.NO \ssociATK8. Industrial Chemistry Series, 

V,lilc<l Inj Da. S. Hii>e.al. Z>IL 2]9. 

• Ballihc, Tindall and (ox. 1920.) Price 
Us. Od. 

A Laboratoky Outline of Genriul Chemistry. R]/ 
H N. McCoy and K. M. Terry. Ip. 155. 
(Xcw York and London: McCraw-Udl Book 
Co., Inc. 1920.) Price 7s. 6d. * 

Me.motks and J'hocekdings of the Manchester 
Jhteuary and Philosophical Society. Vol. 63, 




Digest of Comments on the Pharmacopikta of the 
Vnitkd States of America and on the 
National Formulary for 1915 and 1916. By 
A. G. DuMez, Hygienic Laboratory. United 
State's Treasury Department. Bulletins Nos. 
llSandlW. {Washington: Government Print- 
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Rocks. By W. F. Hillebrand. {Bulletin 700.) 
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CHEMICAL STANDARD SAMPLES. 

C. 0. BANNISTER. 

During recent years a considerable amount of 
interest has been taken in the question of the 
supply, certification, and distribution of chemical 
standard samples, and this interest has-been shared 
by several of the British societies directly or in- 
directly interested in particular branches of ana- 
lytical chemistry. The Iron and Steel institute has 
committees engaged in the preparation of iron and 
steel standards; these are probably the most im- 
portant at the present time owing to the fact that 
similar standards have for years been largely used 
in steel-works laboratories, and their function and 
value are therefore well understood. The Institute 
of Metals has a committee considering standards 
for non-ferrous metals; the Institute of Chemistry 
and the Society of Public Analysts have also com- 
mittees appointed to consider the desirability of 
making provision for supplies of standard chemical 
substances, and have issued a i)reliminary report 
(,T. Inst. Chem., 1920, 169). The Society of 

Chemical Industry has been represented at a con- 
ference dealing with the subject, and at a meeting 
of the Birmingham Section a paper on Chemical 
Standards by Messrs. C. H. and N. D. Ridsdale 
was read and discussed (c/. J., 1919, 16 t). The 
first serious attempt to undertake the preparation 
of a series of .standard samples of steel was the 
result of a suggestion made at the Bath meeting 
of the British Association, in 1888, by Prof. J. W. 
Langley. The object was to prepare intcrnatiopal 
standards to control the analysis of iron and steel, 
and a committee was formed which published re- 
ports during the following five years. This com- 
mittee co-operated with similar committees in 
sevoyal of the most important iron-producing 
countries, and definite instructions were agreed to 
in respect of the method of prenaration and pre- 
servation of the samples obtaineu. As a result of 
this committee’s work, five samples were prepared, 
four by Prof. Langley and one by Dr. Stead. 

The samples were submitted to several prominent 
authorities in this and other countries, and Urn 
results obtained were fouqd to bo in close ngrw- 
inent. These samples, iy the form of drillings 
contained in hermetical.y sealed^ glass tub<\s to 
prevent oxidation, were retained in the custody of 
the Brill h Association, and are still available as 
standards One serious objection to these samples 
is that they are too coarse for the requirements of 
modern methods of analysis. Jn considering the 
further development of standard samples, it must 
be remembered that these have been prepared for 
special purposes by many professional chemists, 
and have been largely used to clear up di.screpancies 
which have been found to occur on the same sample 
from time to time between or.e laboratory and 
another. In the majority of eases these standard 
samples have been prepared and very carefully 
analysiHl in one laboratory only, but in a few eases 
the prepared .samples have been analysed by 
several independent chemists in order to obtain 
authoritative results. 

After the issue of the international standard 
samples of steel by the British Association the most 
important scries was prepared by the American 
Fouifdrymen’s A.ssociation. These consisted of four 
sets of standardised pig irons, and were placed under 
the control of the Bureau of Standaras, Washing- 
ton, in 1906, thus acting as a commencement to 
what has proved to be an important branch of the 
work of the Bureau. From this date the Bureau 
has been actively engaged in the preparation, 
examination and supply of standard samples of 
iron, many classes of steel, various alloys, etc. 
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In this country much work has been done by 
Messrs, Ridsdale, of Iljiddlesbrough,* who have been 
actively engaged not only in advocating an ex- 
tended use of standard, samples, but also in pre- 
paring and issuing such samples after analysis by 
representative co-operating chemists, together with 
certificates showing ro^ilts obtained and methods- 
used. Messrs. Ridsdale have done pioneer work 
as the organisers of a movement for the supply of 
standards which have an authoritative value to 
chemists interested in iron and steel analysis, and 
have been fortunate in obtaining the active support 
of many steel chemists of repute both in this 
country and abroad. As this organisation actually 
issued 1826 portions of standard samples between 
September, 1916, and September, 1919, it will be 
realised that it has been responsible for most of the 
supply of certified standards in this country. 

The value of properly prepared standard samples 
is undoubted, but unfortunately the discussion of 
the subject has frequently been confused by the in- 
troduction of questions relating to the standardisa- 
tion of methods of analysis, questions upon which 
the opinions of well-qualincd and competent 
chemists arc not in agroomeni. 

The chief uses of standards arc for checking ana- 
lytical work and methods of analysis, for settling 
and avoiding disputes, for standardising volumetric 
solutions, and for the trial and development of new 
methods of analysis. It is thus evident that stan- 
dards may be an invaluable aid to the advancement 
of methods of analysis. On the other hand, the in- 
troduction of standardised methods of analysis, 
unless revised frequently, is liable to have a re- 
tarding effect on improvements, as they find their 
way into specifications which may l)e us^ for years 
and thus Wome irksome to independent qualified 
chemists. 

For the standards to ho of any value whatever, 
great care is nece.ssary in their selection, prepara- 
tion, and analysis, and this has been recognised 
from the first. Homogeneity is of the utmost im- 
portance in the original material, and has always 
received ver\ careful attention. Fortunately our 
pre.sent knowledge of the possibility of segregation 
in steels and other alloys, and of niethods for de- 
tecting it in the original ingots or billets, minimises 
the probability of segregation affecting the final 
samples. The size and nature of the final sample.s 
are also of considerable importance and have not 
always received tlie necessary care. In the case of 
metalliferous samples, drillings, millings, or turii- 
ing.s are most suitable, and these should he of such a 
size that they may ho weighed out readily to de- 
finite accurate amounts, should be attacked quickly 
by acids and, in the case of steel samples, should 
bo capable of being burnt throughout in the com- 
bustion furnace during the determination of 
carbon. 

In some cases it is found that in preparing 
p.-irticlcs sufTiciently small a considerable amount of 
dust is produced, the analysis of which varies con- 
siderably from that of the main sample in the cu.se 
of some of the constituents. The best practice is 
to sieve off this dust during the preparation of the 
samples, as it should be remembered that the 
problem is to prepare homogeneous stnnd.ards and 
not necessarily that the standards should represent 
the oifiginal material. 

The analytical results reported as representing 
the standards are of paramount importance, and 
in all the organised attempts to prepare standard 
samples great care has been taken to obtain authori- 
tative figures. The British Association standards 
wore submitted to five well-known chemists in this 
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coiirftry whose results were in close agreement, and^ 
ill addition to this, were analysed by a number of 
c lieniists in each of the countries interested in the 
matter, and so bccanie true standards of intt'r- 
national value. Jn the cas# of the Bureau of Stan- 
dards’ samples, the analyses are made by com- 
mercial cdieniists, works dnunists, and the Bureau 
chemists, and not until concordant results have 
Ixvon obtained are the samples issued. Messrs. 
Ridsdale have from the first recognisc'd the im- 
perative necessity of results which buyers, selli'rs, 
and independent chemists would accept, and liavo 
obtained analyses from referee analysts, works 
chemists, users’ clVemisl.s, and in many cases from 
(tovernmont chemists also. The committi'es of the 
Iron and Steel Instituti' are following on similar 
lines in order to obtain results as accurate as 
possible. 

Th(' American Bureau has not (onfined its atten- j 
tion lo standanis of iron and steel but has iire]iare<l i 
samples of viirions ores, ineluding tho.se of iron, j 
manganese, zinc, etc., and lias also taken up the | 
impoi'tant (lUi'stion of the supply of matcu-ials of ■ 
gri'at j)uritv for various purpos('s. As an example ' 
of tb(' necessity of the lattiu', may he mentieued the : 
use, of pure metals for the calibration of pyro- i 
meters, etc., and in this connexion the Biinuui i 
already supplies pure tin, zinc, aluminium, and 
copper. It has been proposed Hint the National 
Physical Lalioratory should supply the needs of this 
country in this direction. 'I’lie Bui-eati also sup- 
plies pure ehemicals— for example, sucrose as a 
calorimetric and sncchariiaetric standard, and hen- 
zoicacid and naphthalem' as calorimetric standards. 

It seems desirahb' that similar suhstances, standard- 
ised and guaranteed of a (hTinite d(*grce of purity, 
should be available in (his country also. laistly 
may be mentioiu'd the siijiply of cement of standanl 
fineness by the Bureau. 'I'liis standard is upjdiecl 
at a very clien[) I'ato and is of great value for test- 
ing sieves. Only those who know' the ditfieulties of 
obtaining sieves of uniform mesh .at the pri'sent 
lime w'ill realise the value of a n'liahle standard 
of fineness, especially in the cns(> of sieves nsi'd to 
control the fineness of niaterial suhjeet to a rigid 
specification. 

The history of Messrs. Ttidsdale’s enterprise here 
ind of the aetivifii s of the Bureau of Standards in 
\nioriea indicate that there is a field for the de- 
velopment of this work, and it is to bo liopi^d that 
he interest being taken in tlie matter by the 
arioiis soeietiis will eventuate in .something 
lefinitely ns<!fiil. The active demand for American 
nd British eheinieal standards is proved by the fact 
hat S('\'oral of tliosi' already is.sued have been ex- 
lausted and replaced, in spite of the fact that large 
}Uantitie.s were prej)ared in the first instance. 


THE CELLULOID INDUSTRY. 

F. SPBOXTON. 

The omployment of ccllnloid in the arts and 
^aTiTifactu r(*s during the f'omparativcdv short limo 
ince its cli.scovery in JSoo Ims coiitinuallv in- 
reased, and it now extends to many industries 
here the general public would hardlv expect to 
ad it. Originally it was looked upon chiefly as a 
aterial in which it was possible to imitate various 
^pensive natural products, such as ivory and tor- 
isesholl; but, ns has happened in so many other 
SGS, cheapened production and the inventiveness 
manufacturers have made outlets for the com- 
odity which were not foreseen by its discoverers, 
istory has repeated itself in this respect in the < 
ise of more than one celluloid substitute,” which 


has failed to replace celluloid, but has found room 
for economic exi.stence by the side of it. The chief 
I raw materials of celluloid manufacture arc cotton 
I cellulose, .sulphuric and nitric acids, camphor, and 
I .dculiol, .so that the, luiited States, Egypt, Spain, 

I Chile, Japan, China, and the West Indies all con- 
I tribute, directly or indirectly, to the production 
I of the material. Distil rbanecs of trade in an.y of 
1 these, countries aff<‘et the celluloid manufacturer. 

I The process of manufacture consists briefly in 
! nitrating cotton cellulose, usually in the form of 
j paper, with a mixture of sulphuric and nitric acids, 

! the nitrogen in the nitrocellulose produced amount- 
I ing on the average to 10'7 per cent. The nitrocellu- 
i lose IS hli'ached, thoroughly washi'd and dried, and 
I tlien gelatinised with a mixture of camphor and 
j alcohol which converts it into a stiff jelly. At this 
stage the pigment.s and d.ves required for producing 
eoloiired materials ar<‘ addl'd, d’he material is 
manijmlated on hot rollers and pressed into blocks 
or extruded from special machines in the form of 
tubes or rods. Tlie blocks are sliced on planing 
machines into sheets w'hieii are si'asoned in warm 
stoi cs to drivi' off exi css of volatile solvent. Season- 
ing is cnnipl-‘ted when the loss of weight has hocomo 
inappreciai)le. A high polish can be imparted by 
pressing the slieets between hoatiHl polished plates. 
An important section of the industry is the utilisa- 
tion of scrap celluloid, which is sorted over, 
.softened in appropriate solvents, and re-worked in 
tlie same manner as new celluloid. 

d'bo demand for celluloid in normal times varies 
in proportion to its cost more largely than is the 
ca.se with most commodities. If it were expen, sive, 
it ivould compete only with comparatively scarce 
natural materials such as real tortoiseshell and 
ivory, which are used prineijially in the manufac- 
, lure of artieles of luxury. Cheap celluloid, partly 
i ill virluG of its adaptability to various industrial 
operations, eompete.s with ebonite, glass, metals 
! and wood, and the demand is correspondingly en- 
] larged. It is us^il lor such iliverse purposes as 
I (uitlery handles; articles of toilet such as comb.s, 

I brushes and mirrors; pumps, mudguards, wind- 
! screens, and other motor and cycle accessories; telc- 
! plione rnoutbpiccos, eyelets for boots and shoes, 
j accumulator cases, cutting plates for the .stationery 
I trade, and as a component of other articles such 
j as Scientific and drawing instruments. 

I C^'lluloid eim;»natograph lilm absorbs a large 
I quantity of eellnloid, hut it is made from a more 
; highly-nitrati'd ci'llulo.se, and the proportion of 
: enmplior in it is coiisiderahly smaller than in ordin- 
j ary eellnloiil. This accounts for the great.er fierei'- 
I iicss with which it burns. The inflainmability of 
! celluloid is tortmiately well known, and this fact 
is in itself no ini onsiderable safi'giianf against 
accidents. The whole (lue.stion of the dangi'r due 
to the iidlammahilit y of celluloid was inv(?stigated 
by a Dcpartmciilal Committee of the Home Office 
in IDIJ. 

The extent to which celluloid was used as a war 
material was a surpri.se eve n to many of those en- 
gaginl in the industry. For a. considerable time 
Fngland w'as the only one of the Allied countries 
in Europe where the manufacture iva.s carried on, 
and the* demand for aeciimulator eases, eyepieces 
and transparent screens absorbed a very largo pro- 
portion of the output. If the manufacture of 
celluloid bad not been carried on vigorously in Eng- 
land prior to the wuir, it would probably have 
achieved the doubtful honour of being described as 
u “ key ” industry. 

In times of peace, celluloid i.s manufactured in 
the United States, Germany, and Franco, as w'ell as 
in the United Kingdom. The industry is abso being 
developed in Japan (c/. J., 1920, 14 ii, 176 r). 
There is therefore no lack of internal com- 
petition. Its chief external competitors are 
, vulcanito and ebonite, and casein products such 
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as galalith. These products are made from 
casein hardened with formaldehyde, and though 
they have many mechanical disadvantages coni- 
paretl with celluloid, they compete strongly in 
the manufacture of coarse articles such as buttons 
and cheap combs. The phcuol-formaldehyde con- 
densation products, of which “ bakclite” is a type, 
surpass celluloid in transparern y , but tend to be 
brittle and resinous. They have found other out- 
lets, c.f/., in the manufacture of electrical insula- | 
tors, winch do not seriously affect the demand for ; 
celluloid. Viscose, which at first glance wouhl 
appear to lx* a serious (’ompetitor to celluloid, is 1 
affected by water, and tlu^ diflicnltie.s attending its 
conversion into massive form have not been over- I 
come; it lias, however, found unlimited scope in | 
the manufacture of artificial silk. Lastly, tlnn'o is 
acetylcellulose or cillulose acetate, to which public ; 
attention has been drawn for a variety of rea.sons | 
during the last two years, although it has b(H>n , 
known for at h-ast twelve. No oiu' is more alive ; 
than the celluloid manufacturer to the fact that ! 
the chief, almost the only, drawback to cellidoid • 
as an article of commerce is its inflammability, | 
and no one examines a new mati'rial which claims j 
to <‘liminate this drawback with more care or with 
a keener ajipreciation of what such a material 
would Iki worth if the claims made for it (‘ould be ; 
substantiated. 1 

The proiierties of onlinary ciflluloid which create ; 
the demand for it are childly its capacity for taking 
delicate (!olours, its low specific gravity, its adapt- i 
ability for ojieratioiis such as sawing, turning, ^ 
drilling, polishing, moulding and blowing, its ; 
toughness and elastii-ity, its uniformity, and its j 
comparatively low cost. Acetylcellnlose tails ehiidly 1 
in respect of nnifonnity, toughness, and cost. The ! 
lack of uniformity may ho due to tlu' diflicnlty of j 
accurate tmiipm-ature control during acetylation ol I 
the et'lhdose. As is generally knoun, aeid.vlcellulose | 
is soinblo in the acetylation mixt^ire, so that the ; 
product of acetylation is a highly viscous solution 
of acetylcellulose in acedie acid. Temperatun' ; 
control under sindi eomlilions is a matter ()1 | 

extretiio difliculty. Tlie want of toughness, using 
that word to signify a eoriihi nation of tensile I 
strength and elasticity without hrittlenes.s, is |)ro- 
bably due to the length of time re<inired for 
acetylation and the profound disiiifji'gration which 
the par< ut c(dlulosc strm tore must undergo during ^ 
the [iroccss. The chief ultimate prodiud of the ■ 
acetolysis of cellulose is an I'stmu'ficd sugar, and 
although in the preparation ()l aeetylccdlulose the ■ 
di'grada tion of the ci'llulose is sto[>jK'd long hidore 
this point is reached, the transition from colloid to 
crystalloid has progressed consideralily further than 
is the case in eelliiloid manufaetutm lleneo, as 
would he ('xpected, the hrit t huu'.ss w hieh one associ- , 
at<\s with tlic erystallim' .state of matter begins to 
show itself, and the addition of “ softemms ” creates 
the rpiality known in llie trade as “ leatheriness ” 
in proportion as it roduees the lirittleness. The 
elTect on output of want of uniformity and defici- | 
eiicy in strength, in a fai dory dc'voted to the rajud 
manufaidiire of celluloid articles on up-to-date j 
machines, is evident. I 

Lastly, th<u-(’ is the question of cost. 1 he yield : 
of acetylcellnlose is rather greater than that of 1 
nitroei'llulosi' from the same w eight of eellnlnse, but ; 
this is more than set off hv the higher cost of acetic [ 
anhvdridi' and acetic acid eonifiared with that of j 
nitric acid. The cost of tlu' tillers used in the 
mannfaeture of acetylcellnlose material (cone- | 
sponding to the camphor in celluloid) may, in some | 
conditions of the marked., reduce the relative pnee ] 
a little, but it is still considerably higher than that i 
of eoUnloid, and, quite apart from manufacturing 
diffienlties, commercial experience show's that the 
public will pay very little, if any, more for articles 
of non-inflammable celluloid. The position at present 


is that ace tylcellii lose must be regarded as a 
material whose capacity for (;ompeting with cellu- 
loid in the iiiaiiufacturo of solid articles is not 
proved. Its possibilitiei* cannot be denied, but tho 
smallness of the impression it has made on tho 
position of ordinary celluloid in a eainpuign of 
twelve years has a sijunilieanco which cannot be 
overlooked. 

Aeetyleellulo.se lias, howi'ver, eoine into considor- 
abh) proniinem (1 as the base of aeroplane dojM'S. 
Till' rea.sons for the prefereuet' givmi tii it over 
nitrocellulose for the purpose ar^‘ staLial to he its 
non-inflamriiahilifv, and tlu' property if imparts to 
dopes of shrinking eoiisiderahl y during drying, 
thereby drawing the fahri<- taut. The prohlern of 
produmng a iiitroecdlulost' dope with this property 
was, however, never placed before the eelluloiil 
industry during the war, so that probably if was 
on aceoiiiit of its noii-inflammahilify ihaf the pre- 
ference W'as, ((uite rightly, given to it. 'I'lie de- 
velojuiient of civil aviation will no doubt favourably 
aflec t its production 

Of recent years the growdh of colloid elicmistry 
has attrai te<i to the e('llnloi<l industry a dc’gree of 
attention whieli celluloid ehemists find somewhat 
embarrassing. The truth is that. tc'chiiiipK' in thi' 
(•('llnloid imliistry is far ahead of tlieory. The in- 
dustrial ehemist w-lio works with gases, liipiids or 
(‘rystalline solids lias at his disposal a mass of exact 
data, expressed in more or ](>ss exact laws, which 
give some notion how to jiroceed whim faei'd w’ith 
a new' problem, '^I'lie celluloid ehemist has few 
seientifie data at his ilisposal, and most of the data 
he has are only qualitativi*. fl’he manufacture of 
celluloid it.self (apart from solutions of celluloid) is 
(■onlined to the most difficult zone of the colloid 
state, namely, the transition from a viscous gel to 
a solid. ILmee the eln'mistry of celluloid manu- 
faetiire is directed chiefly to the analytical control 
of raw’ riiatiu'ials and tlu‘ iiiaiiit enani e of tho <‘xact 
eornlitions of reaction shown to he best by many 
years of expi'i ienee. 

The most interesting eheinical fact in the indus- 
try is th(‘ nil. halleiiged position of natural or syn- 
thetic eam|dior as th<' solid “ solvent ” for eidluloid. 
The position rests on a iiniipK' combination of pro- 
perties. It is a ketone, which in alcoholic solution 
forms a strong solvent for a wide range of iiitro- 
eellulo'^es. It is colourless, and remains so on ex- 
posure' to light. Its solubility in every organic 
solvmit is a great technical convenience, and its 
odour is pleasant to all hut a few patentees of sub- 
stitutes. Many other compounds have been pro- 
posed from time to tiiiu' to replace eampbor in 
eellnloid, somo of which have been employed in 
eomparatively small (piaiil itii's, but camphor is still 
as much of a necessity to the industry as ever, 
and it is greatly to hi' leg.ridted that the culti- 
vation of tho camphor laurel lias not been seriously 
developed in some part of the British Empire. 


NEWS FROM THE SECTIONS. 


• MANCHKSTKIt. 

Tlio .Annual Dinner of the Section will he held at 
he Grand Hotel, Maiiehester, on Friday, Noveiii- 
er 20, at 7 p.m. It is anticipated that the 
bi'sident of the Society, tho Lord Mayor and 
aidy Mayoress of Manchester, and the Mayor and 
davore.ss of Salford will hii present Ladies are 
peeiallv invited to accompany members As the 
leeonnnodation will ho limited, applications for 
nickels, with remittance (I2s. 6d. each exclusive 
if wine), Bliould bo made at once to Mr. L. tjuy 
Badclille, at tho College of Technology, Manchester. 
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CANADA. 

For the first time in its liistory the Canadian 
National Exhibition inclu^ded this year a Hoction 
devoted to industrial chemistry. The exhibition is 
held each year at Toronto, and as the attendance is 
now annually over one million, several chemical and 
allied manufacturers of the Dominion, aided by the 
Canadian Section of the Society of Chemi(“al in- 
dustry, decided that the lime Imd come wlien the 
chemical industries should be represented. Accord- 
ingly a section was secured in the Industrial liuild- 
ing, and a numb^ of firms sent attractive exhibits. 
The Society of Chemical Iiidu.stry had a stand at 
the entraiico to the Section with a repre.sentative 
in attendance, tin; exhibitors and exhibits bidng as 
follows '. "'Watson Jack and Co., dyes and colours; 
Canadian Laboratory Sup{)Ii('s, TJd., apparatus; 
T. E. O’Eeilly, Iit<l., gem-ral ehemicalH and phar- 
niacoutical preparations; Jininner, Mond (Canada), 
Ltd., alkalis; C’anadian Salt Co., caustic soda, etc.; 
Internal innal Nickel Co. of Canada, JAd., nickel, 
etc.; Hiram Walker and Sons, ALdal Piaxhicts, 
Ltd., eloctrie furnaces and nickel alloys; Ontario 
Oil and Turja'iitino Co., Ltd., Canadian natural 
magnesium sulphate, B.P. ; Canadian Industrial 
Alcohol Co., Ltd., alcohol; Nichols Chemical Co., 
Ltd., heavy chemicals; Abbott liahoratories, phar- 
maceutical preparations ; and the National Electro- 
Products Co., oxygen and hydrogen gases. The 
exhibit was .such a sueeess that for next year a 
eommittee has alreasly Ix'eri formed with a view 
to enlarging the section and including metallurgical 
and engineering exliihits. 


• MEETINGS OF OTHER SOCIETIES. 


SOCIETY OF DYERS AND COLOURISTS. 

Addressing this society in the capacity of presi- 
dent, at Bradford, on October 15, the Right Hon. 
Lord Moulton referred to his indebtedness to many 
(Ivers and (olnurists during the war, but criticised 
them lieeause they liad never'raised their pursuits to 
the status of a great chemical industry. The basic im- 
portance of dyeing to the textile trades and to the 
country’s export traih* depended upon the applica- 
tion of chemistry, yet in the past this industry had 
been dominated too much by rule of thumb (c/. J., 
1920, JOl u) ; dyers must ally thern.sclves more 
closely with the great body of ehcnii.sts, secure the 
pernianem y of their indnstiT by substituting scieii- 
tifie research for einpirici.mi, and liIxTate them- 
selves from the bondage of dependence upon foreign 
manufacturers. Tlie war had taught us that every 
nation must he prepan d at a pinch to stand alone, 
and that of all the industrial sciences chemistry was 
about the most important ami the one which we 
had most negliM ted. Tins m gleet was no doubt to be 
ascribed to the lack of self-assertion and unity 
among chemists. We must realise that the whole 
of the past war was lia.vccl on chemistry (the iron 
industry supplying the means of using the chemists’ 
materials). Had it not hern for the exploits of 
German chemists, the vic tory would have giTno to us 
within the first three or four months, and if tlie 
next war were conducted on the lim:.>i of the last, 
particularly as regards tlie use of toxic suhstanees, 
and it found us in a similar state of unprepared- 
ness, it would be over long before' the danger couhl 
be met. England had to be made a great rhemical 
nation. The chemical industry had to lie prepared 
to receive the men now in training at the uni- 
versities; and above all, it was necessary to disp(;l 
any illusion tnat industrial chemistry was in any 
way inferior to laboratory chemistry. Their tasks 
were the same, and as it was industrial chemistry 


which ultimately brought national wealth and pros- 
perity, it must be duly honoured and duly studied. 
In regard to industrial troubles Lord Moulton 
said that the indiscriminate snatching of wa^ 
i largely re.sultcd in the workmen taking away the 
; value of the wages of other workmen by making 
I prices rise. The belief that reduced output could 
i 1)0 beneficial to the working classes was an insane 
! delusion, and it behoved societies and industries, 
I as well as individuals, to see that labour was made 
I more fertile, an end which could be achieved by 
I the provision of adequate apparatus, supplies, and 
organisation. 


INSTITUTION OF PETROLEUM 
; TECHNOLOGISTS. 

At the first meeting of the winter session of the 
above Institution, held in the Rooms of the Royal 
Society of Arts on October 19, a lecture on “ Coal 
.as a Future Source of Oil Fuel Supply ” was givcu 
by Sir Arthur Duckham, in the course of which ho 
i dealt with the development of the use of various 
I fuels from the time when heat was supplied by wood 
I and light by animal or vegetable products, down 
! to the present time when heat and light are de- 
' pendent on the supplies of coal and petroleum ; and 
' he predicted that the time is not far distant when 
i coal or solid fuels as such will be entirely replaced 
! by liquid or gaseous fuels. The demands for these 
I will call for further development in the primary 
I utilisation of our coal supplies, in order to obtain 
1 the largest possible combined production of liquid 
! aftd gaseous fuels. The author then described 
I the developments which have taken place in the 
1 utilisation of coal for the manufacture of gas 
and for the manufacture of liquid fuel, and 
touched upon the various methods of carbonisation 
I now in general use. In regard to future dtwolop- 
I ments, the lecturer laid stress on the fact that, 

I owing to the jA’neral congestion of transport, it 
I would in the near future be unprofitable to trans- 
j port solid fuel from the source to the consumer, 

I and suggested that the solution of this problem lies 
I in the carbonisation of coal at the source, with sub- 
; sequent transport of liquid and gaseous fuels 
' through pipe-lines to the consumer. 

By the ideal system (from the standpoint of liquid 
: and gaseous ffiel production) coal should be com- 
; plcL'ly gasified, preferably in one vessel, in such a 
way that the maximum amount of volatile con- 
I stituents would l)e recovered in liquid form and 
I without having undergone any serious “ cracking.” 

1 The gas should be stripped of all saturated hydro- 
i carbons, and the maxiinuin amount of nitrogen in 
; tlie coal recovered. The plant should bo designed 
i to work with any coal and be composed of one or 
; more vertical retorts superimposed on a water-gas 
: producer. The coal should he fully converted into 
coke before it enters the producer, and the latter 
should he so built as to obviate the formation of 
hard clinker. 

In the discussion Sir J. Cadman said that he i on- 
; sidernd the time was ripe for the trial of the sug- 
: gestion made by the late Sir AV. Ramsay ns to the 
carbonisation of coal in situ. Mr. Cunningham 
Craig suggested the e.stabli.shmf'iit of central car- 
bonising stations, which should he erected with duo 
regard to the transport to them of coal, and from 
them of the fuels producefl, both gaseous and 
liquid, claiming that at such stations more efficient 
working rouhl be obtained than by carbonising at 
the individual collieries. Other speakers dealt 
with the question of the quality of oil pro<luced, 
and indicated the necessity for further research 
work. In reply, Sir Arthur Duckham stated that, 
as an engineer, he considered Ramsay’s suggestion 
was entirely unpractical, for as soon as one portion 
I of the coal was gasified in situ, the roof, losing its 
support, would flail in and automatically stop operas 
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tions. He did not consider the erection of central 
retorting stations, which would treat coal from 
the various districts, to be a feasible one ; but pos- 
sibly the erection of carbonising units to treat the 
coal from one district, which would be of fairly 
constant composition and would require no radical 
charges from time to time, would give a method of 
retorting more efficient than cither retorting at in- 
dividual collieries or at largo central stations. 


ALCOHOL AS A MOTOR FUEL. 


On October 18, Prof. H. B. Dixon delivered a 
lecture entitled “ Researches on Alcohol as a Motor 
Fuel” to the Conference convened by the Imperial 
Motor Transport Council. The Right Hon. Walter 
H. Long presided. 

The object of the researches, which were under- 
taken at the request of tho Departmental Com- 
mittee on Power Alcohol, was to obtain data for 
comparing alcohol with petrol and other hydro- 
carbons as a fuel for motor and other small engines, 
and to determine how far the proi^erties of alcohol 
are modified by admixture with other volatile 
liquids. 

On account of tho small vapour pressure of 
alcohol at low temperatures, it is difficult to start 
off from cold when it is used in an ordinary petrol 
engine. This difficulty can bo overcome in several 
ways, but it may be avoided by mixing with* tho 
alcohol another liquid which will readily form ati 
explosivo gas with air in the cold. Vapour-pressure 
curves for various temperatures have been ascer- 
tained for pure alcohol, pentane, hexane, ether, 
and for mixtures of 80% alcohol and 20% hexane, 
80% alcohol and 20% other, for natalite (4.5% ether 
ami 55% alcohol), and of 80 %• alcohol and 20% 
benzene. The last-named mixture is remarkable 
for the f.ict tliat its vapour pressure is above that 
of either constituent; no difficulty has been found 
in starting up from cold with it in imdor and aero 
engines. ()wing to the high heat of evaporation of 
alcohol, it is necessary to warm Ihe intake when 
using alcohol mixtures by passing all or a part of 
the exhaust gases round it. ThcTiddition of water 
to an .'Icehol-henzene mixture results in the liquid 
separa'ing into two layi'rs, the denser aqueous 
liquid containing loss lieiizeiic, and tho lighter 
liquid containing more benzene, than tho original 
mixture. Also the soluhilit.v of benzene in alcohol 
diminislics with falling temperature. A largo 
number of determinations has been carried out to 
find the separation-temperatures of various alcohol- 
benzene and alcohol-hexane mixtures on addition of 
water; as a result it was decided to use mixtures 
containing 20 — 30% by volume of benzene for tho 
further experiments. 

Tho ignition-temperatures of alcohol and other 
vapours have been determined by heating at 
atmosphorie pressure, and by adiabatic compres- 
sion. In the first method, the vapour and the air 
or oxygen w(>re heated sejiaratcly by passing them 
upwards tlirougli two coiu’cntric tubes fitted into a 
long elei'trical furnace, tho temperature of which 
could be slowly raised and accurately measured, 
special precautions being taken to counteract tho 
catalytic action of heated solids on tho ignition 
tomperaturc in oxygen. Tho ignition-teraperatiiro 
of alcohol vapour w as found to bo 61(P — 51.5° C. in 
oxygon and .595° — 600° C. in air, and of pentane 
550° C. ami 500° — 570° C., respectively. Ether pre- 
sented a quite abnormal property; when all con- 
tact with solids was avoided it fired below 240° C. , 
in oxygen, but had to bo heated to nearly 680° C. 
before it would inflame immediately in air. The 


second method w^as to compress mixtures d! the 
vapour with air or oxygen in a stoel cylinder 
(maintained in most cases at .50° C.) by means of 
a falling weight driving in an air-tight piston. 
Owing to discropancies^n the reeordiHl values of the 
specific heats of tho vapours, difficulty was experi- 
enced in calculating the ignition-temperatures from 
tho observed com preiffe ions, but tho results from 
alcohol and pentane were found to agree with those 
obtained by the first method. The results for ether 
were very consistent and definite, hut were much 
lower with air and much higher with oxygen than 
those found with the heatt'd tMbo at atmospheric 
pressu re. 

Photographic observations on tho movements of 
flame through explosivo mixtures showed that tho 
alcohol flame starts faster than the hexane, pentane, 
and ether flames, which keep close together, whilst 
the benzene flame is left far behind; hut tho 
alcohol flame does not increase its pace like the 
others. In all eases of firing by adiabatic com])re8- 
sion it was found that tho flame starts compara- 
tively gently, and does not set up detonation 
immediately. As detonation must he avoided in 
tho internal-combustion engine, investigations were 
made into the conditions under which it can be set 
up in alcohol and other vapours. Measurements 
were made on the rates of the explosion-wave in 
vapours of alcohol, pentane, benzene, and ether, 
when mixed with varying volumes of oxygen, and 
with oxygen and nitrogen in varying proportions. 
Tho results showed that there was no marked 
difforence between the four fuels; tho ether mix- 
tures gave slightly tho fastest rates, and alcohol 
the slowest, under similar conditions. 

The main ooneliision drawn by Prof. Dixon from 
his re.searchcs — which are by no means finished — is 
that alcohol possesses most of tho properties 
required in a motor fuel. As compared witlf 
petrol, its lower calorific value is almost compen- 
sated by the greater compression at which it can 
be U8e<l, and this property (of high ignition- 
temperature under compression) is hardly altered 
by admixture with 20 per cent, of benzene, or of 
petrol itself. Such a mixture readily starts in the 
cold, and has boon shown to run very smoothly in 
an engine. 


PERSONALIA. 


Dr. H. W. Brownsdon has suocc'oded the late Mr. 
L. P. Wilson as chairman of tho Birmingham 
Section of this Society, and Prof. Cl. T. Morgan has 
been elected a vieo-chainnan in his stoad. 

Dr. W. Pauli has been appoinUxi profe.ssor of 
hio-physical chemistry in tho University of Vienna. 

It is announced that Dr. 0. Kamm, of tho Uni- 
versity of Illinois, has been appointed director of 
the chemical research department of Alcssrs. Parke, 
Davis and Co. 

Dr. Y. K. Kriohle, assistant professor of 

cdiemistry at McGill University, lias sueci'cded Dr. 
R. C. Riggs as Seoville professor of chemistry at 
Trinfty College, Hartford, C’onnocticut. 

Dr. F. E. Rowland, assistant professor of 

chemi.stry at the University of Kansas has been 
appointed head of the dejiartmcnt or chemical 
engineering at the Gregon Agricultural College. 

The death is announced of W. H. T. Harloff, tho 
well-known sugar technologist, at the ago «f 49. 
His principal book, which has Khui transhit<Hl into 
English and Spanisli, is the ” Haiullciding voor 
Tropische Witsuikerfahricatio,” now in its fourth 
edition. 
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WEWS AND NOTES. 


UNITED STATES. 

Gasoline Substitutes. — As in Groat Britain, eo in 
Aniorica, stops aro hoirifj; tukon to <«ii(()nrajj[o tho 
discovery of a satisfactory <j;:i^oliiiC snbslitufo. There 
have been gasoline famines in some of the Western 
States, purchasers being allowed only one or two 
gallons at a time. A Bill has been introduced into 
Congress to appropriate .'j^2oO,{)(M) to tin- research in 
question, and it is proposed to earry on tho work 
along four diffi'reii* lines:- (1) By seeking methods 
for increasing the reeovi'iy of oi| Irom oilfields; (2) 
by developing professes for making synthetic gaso- 
line from heavy oils ; (.‘1) by encouraging the develop- 
ment of processes for making gasoline and gasoline 
substitutes from oil shales, coals, lignites, and 
peats; arul ('1) hy the development of proi'osses for 
making alcohols, (’thers, <‘te., Irom waste vegetable 
material. 

Potash Situation. The ,\m(’ri( an potash industry 
is showing considerable juomise at the present 
time, as the whole output for 1920 has already been 
contrai-ted for, and terms are being oflered for the 
cnsaiing year. The imiustry, though hindered by 
labour Iroubh'S and dilticulty in obtaining 
materials, has benefiti'd Irom the refusal of the 
German potash syndicate to (piote prices at vVineri- 
can ports. Large now plants are lieing built at New 
Brunswick, N.-f., and at Searles Lake, Utah, where 
the producers hav(‘ reduced the borax content of 
tlieir potash to 0‘5 per emit. Potash produced at 
Searles Lake had previously caused damage to crops 
on account of its borax contimt, hut it is stak'd 
that tho borax content could easily have been 
lowered had its harinful nature hoeu known. 
,(G/icm. and Mr{. Kiaj., Srpi. 29, 1920.) 

Bulkin>« Values and Yields of Pij^inents and Liquids 
used in Paint and Enamel Manufacture. — The Cost 
Accounting Committrv of the H.S. Paint Maniifac- 
turors’ Association has liuhlislicd (Circular No. 104) 
a very comprehensive account of tlu' specific gr.avi- 
tios of pigments ami paint nu'dia used by Amerii aii 
paint grindi'rs. 4 he eii’cnlar is itilciided to enable 
manufaetiirers to calculate (he hulk or galloiiage of 
paint produced li’om any pigment. The authors, 
Messrs. H. A. Gardner ami II. (k Parks, have 
standardised methods for the deti'rmiiiation ot the 
specific gravities of dry pigments, paint products 
ami paint media, ami in connexion with the former 
they give special direclions for removing the last 
traces of ocfliidcd air ]>y sulijec ting tho pigment, 
contained in a sjiccial form of pykiiometer under 
dry kerosene, to a vacuiiin of at least 9 mm., a 
le.ssor exhaustion having been shown to yield incon- 
sistent results. Attention is drawn to the desir- 
ability of niaiiufac hirers eh''cking the yiold.s of 
paint products laquirted hy the fmtory hy means 
of the hulks ealeuhit<'d from tlir '{leeiiie gracdtics 
of tho constituents and lliuse yielded in practice. 
Tho specific gravity of dillercnt makes of the same 
pigment varies gn'atly, different hatches of the 
eamo make varying also, but to a lesser degree. 
Tables are given eomjirising the specific gravities 
of practically all the pig, merits used in American 
paint-grinding practice, togg'ther with the weight 
per solid U.S. gallon (SrtS lb. of water) anti its 
reciprocal of solid hulk per lb. In nianv cases the 
pigment manufacturers liavc voluntarily submitted 
information as to the details of eouipositiou of ibeir 
product, which has been included in tho tables. 
The circular is of considerable interest, as it gives 
the first comprehensive table of specific gravities 
of the pigments published, whilst tho inehisioii of 
the composition of a number of modern pigments 
fills a want that has been felt by progressive paint 
grinders for some time past 


! Chromite in 19 I 8 .—I 11 1916 the domestic produc- 
tion of chromite of all grades was 47,035 long tone, 
valued at Igtl'l— 5|20 per ton. In 1917, notwithstand- 
ing the strong demand and the advance in the 
average price to |24, tho shipments declined by 
about .TOO tons. Extraordinary inducements were 
held out to miners in tho .spring of 1918 to meet 
the urgent demand for chromite, and the total 
tiuaniitv mined and shipped in the United States 
inuouiited to 82,1;10 long tons, valued at muirly 
.^1,000,000. Later in the yi'ar victory stopped the 
dm’naiul fur this ore, and producers were left with 
heavy lulls to pay for the cost ol production and 
with' large stocks on hand of nnsaleahlo chromite 
of declining value. These and similar losses led to 
the passing by Oongross of a War Minerals Relief 
Bill, providing for a commission wliii'h is now ad- 
justing claims in respect of war minerals. 

The imports of chromite amoiintfd to 100,142 
long tons, or 28,079 tons more than in 1917. Large 
inqiorts came, hy land from Ganada, and 27,868 tons 
was supplied by llie neighbouring countries of Cuba, 
Brazil and Gtiiitemala.-- (U..S'. Ccol. Surv., May 15, 


! CANADA. 

i TIic Coal Siliiotion. — I'lic coal shortage, which a 
j few w('(‘ks ago seriously threatened Canadian in- 
1 diistrios, has now become less acute, although 
j donu'stii' coal is still in sliort supply and at a high 
! price ($17— .^19 per ton). The Canadian BraiichcB 
of tho tSocicty of Chemical Industry have many 
' tiiiH's urged an increased development of the 
' country’s coal n-sourccs. That such re|)rcscntation.s 
have not been (Mitirelv unsiiceessful may bo gatlnwed 
' fr(U% the fact that tlie output from Canadian mines 
during the first three, months of this year was 
j nearly lialf a million tons greater than in tho cerres- 
j pomling period of 1919. vShould tho pix'sent rate 
! of production ho maintained, tho output for 1920 
i will oxeood that of the rei'ord year 1913, A\‘'nen 
' 15,532.878 t. was nrodueod. During the past five 
^ years Canada has* imported bitiimiiious coal from 
: the United States in annual amounts varying from 
^ 9 million tons in 1915 to I7.| million t. in 1918; im- 
; ports of anthracite during this period have varied 
■ from 4 to 5', million t. 

; According to the Times of October 15, luygotia- 
! tions are pending for tho sah* to tlu' Britisli Ad- 
: mi rally of 200 so. miles of coal land Itelonging to 
: ili<- Ground llog^estate, whi('h contains tho larg<\st 
I smokeless steam coal di'posit in tho Avorld. I'he 
j tJround llog property i.s in British Columbia, at 
th(' head of the Portland Canal, about 700 miles 
' norl h of Vancourer. 

Graphite. — A report on the grajihite industry of 
Canada, hy II. S. Spence, has been i:^.^ued by the 
' Mines Branch of tlic Dominion Department of 
; Mines, After dealing with flu' mode of oeeurreiice, 

I origin, composition, and economic important' of 
' gr;i[)hitc ores, tho deposits found in Canada aro 
' d(‘serihed. The graiihik' oceurrems'S that have 
hitherto received any measure of aitention lie in 
; tlie eastern area of the eomitry, and tho number 
i of graphite mines and mills in operation during tho 
I last few years is about six, with an average annual 
' production of 2438 tons, (hii fiy milled graphite. 

in a full account of tho wet and dry nu'thods of 
; coneentratiou it is stated that the latter have 
' mostly been discarded in favour of the film or other 
tlofution jiroecss; methods of refining arc also 
' dealt with. The inariufacture of artificial graphite 
and tho u.s(>s of grajihite in industry receive full 
attention. About 75 per cent, of tho world’s pro- 
duction of natural graphite is utilised in the maiiu- 
’ fa<'luro of crucihloH, the remainder being used for 
lubricants (10%), pencils (7%), foundry facing and 
j stove polish (5%), and paints (3%). The uses of 
l.thc artificial product include the preparation of 
j electrodes, lubricants, paints, dry batteries, and 
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boiler-scalo preventives. A review of the sources 
of the world’s supplies of graphite is given, and it 
is of interest to note that, although graphite is 
very widely distributed, the bulk of the production 
in 1916 came from three countries. Austria pro- 
duced 54,501 short tons (1913), Ceylon 37,420 t , 
Madagascar 28,080 t., Korea 18,704 t., Italy 
9017 t.. rb*rm.-nv 13,263 t. (1913), and the TTnited 
States I. Tlw final chapter is devoted to the 

determination of the cjarbon content of graphite 
and graphite ores, and a bibliography of Canadian 
grapliite is given as an appendix. 

AUSTRALIA. 

Caslor Oil Production in Queensland.- Much experi- 
mental work on the cultivation of th(‘ castor oil 
plant is being carried out by the Queensland Agri- 
cultural Department. Mr. D. Jones, the cotton 
expert, in drawing attention to the suitability of 
QiH'ensland for this purpos<‘, states that there is 
no reason why the State should not piovide the 
country’s recpiirements, amounting to about 4000 
tons of biuins a yi'ar, and in addition be able to 
export coiisideral)Ie (luanlities. Queensland beans 
have been grown containing from 46 to 52 per 
cent, of oil. The experimental work was inoving 
satisfactxiry (r/. .J., 1920, llln). — (Ind. AiiHiral., 
July 22, 1920.) 

The llroken Hill Field. — According to the oflicial 
report of the inquiry into the Broken Hill labour 
question, the underground workers have Ix'en 
offered a -ll-hour instead of a IB-hour wei'k, and 
an iinuease in day pay from 13s. to 15s., as against 
20s. demanded. The terms have been accepted- by 
the mine-owners, but the nttitiuh* of the men is 
not yet known. ’Phe Broken Hill Rroprietary is 
about to raise its capital by £‘3, 500,001), in order 
to provide for a great expansion of its iron and 
sti'cl busin("ss at Newcastle, N.S.\V. Among the 
project'd extensions are a fourth blast lurnace, i 
together with coke ovens and b^firoduct plant, a | 
sulphuric acid plant for the supply of acid us('d in , 
the production of sulphate of annnoni:i. a duplex 
steel i)lant, a lod mill, locomotives and other rail- 1 
way plant, etc.— Mdy., Ocf., 1920.) : 

FR.XNCE. : 

Industrial Notes. — Mf.tdlluryij . — As a direct result 
of tile fall ill the price of coke, •the “ Comptoir 
Sidoni. /i<iue de Franco” has dcculed to make 
correspi nding decreases in tlie prices of east iron 
ami st»'('l which will amount to an average redact ion 
of 20 pm- e('nt. on existing prices. The lowering ol 
the price of coke is, however, suhj<*('f. to the eoni- 
plet(‘ fulfilment of the terms of the Spa Agree- 
nu'nt, and in the case' of east iron and steel will 
oidy iiold good until Decenilier 31 next. Also, th<' 
new prices are suliject to n'vision up to the end of 
the year. 

It is reported that an arrangement wull soon he 
made between France ami Ccrniany, according to 
which France will send siliceous east iron to Ler- 
many in <'xchange for coke, such coke to he 
r<'ekone<l as outside the (juantities due under tlu' 


able supply of solid fuel was 24,146,783 t. o? coal 
and 615,933 t. of lignite. 

Chemical Industry . — As a result of the overflow- 
ing of the River Arc (Savoy), the numerous electro- 
chemical factories deriving water power from it 
have sulfered greatly, the damage to the Alais and 
C’ainargue works aloru' lad rig estimated at .several 
million francs. The Haters of this river arc ver> 
muddy, and when they arc suddenly turned into 
torrents their abrasive power is very greatly in- 
creased. A couple of months must elapse before 
the works thus affeeted can bo put into full working 
ordt'r. ... ^ , , • 

(lermaii competition in the chemical market is 
daily inereasing, and chemicals such as potassium 
salts, carbonates, sulphaH's, permanganates, ferro- 
f cyanides, sulphor*yanide.s, bichromates and chrom- 
i ates are Ix'ing offered at prict'S far below those ob- 
taining in Frane<'. Rtdgiun ('hcinieal jii’oducts aie 
also appi'aring in the marked. 

Sneee'ssful attempts are being made to utilise 
se‘V(‘ral chemical w'ar inodiiets. Owing to the 
S(!arcity ami prohibitive price of formalin, chloro- 
picrin\and “yperite” liave successfully replaced 
it as an inseefieide and disinfectant. Cordite can 
also he transformed into a fertiliser containing 6 
per cent, of nitrogen and about 20 per cent, of 
moisture. TNT finds application in the dye and 
pi'rfume industries. 

rtilisdtion of Tiddl Knergy. ; The. latest step in 
th<' <lire(dion of fuel economy is a scheme for har- 
lu'.ssing tidal eiiorg,y which has boon initiated, and 
is being supported, by tbe* Ministry of Publio 
AVorks. Preliminary wmrk is being carried out at 
liU Land finis, on f.lie rivc'r Ranee, alioiit 8 km, from 
SI. .Malo (Brittany), where two natural basins 
exist, OIK' on c'aeb side of the river, which are filled 
by the irieoming tide. The idea is to jirovide a 
constant lu'ad of watew and a eontinuons supply ’ 
of enc'rgy, the amount of which is estimated at 
150 million kw.-lirs., ecgiivah'nt to 250,000 t. of 
coal, per annum. 

Position of the Dye Industry in France. - The 

” Union de Prodiieteurs et dc'S Consommateurs 
poor le Devoloppcunent de I’lmlustrie des Matiercs 
Colorantes en Franco ” has recently issued a report 
which states that in spite of every ott'ort to satisfy 
th(' urgent Imiue demand for dyc'S, delay in tho 
ralitieation of the Peace Treaty has necessitated 
purchasing direct from Cennany, and during the 
]>eiio(l July — December. 1919, 1093 tons of dyc- 
stutfs w('re purchas<'d by the Union Irom tlds 
source. The dyeslutfs wi'ie invoiced in terms of the 
French franc,* instead of the Sw'iss franc, thus 
alfoicliiig an advantage to the TTnion. The dyes 
w«'re (list rilnitc'd among usc'rs at the lowc'st possible 
price, and as nearly as possible in accordaiiee with 
the us('rs’ individual re(iuirem('iils. ’rhe claims of 
the industrial centres at Roiiliaix and Tnnreoing 
were taken into due consideration, and the geo- 
graphical distribution was as follows (metric 
— Nord 323, Alsace 12, Paris 51 , Lyons 31, 
Pouch 29, A’osgos 37 and other localities 71. — 
(rhem. lud.. Oil. -6, 1920.) 

JAPAN. 


Peace Treaty. . 

Coid . — The shadow^ of the coal striki' in (»reat 
Britain is causing much anxiety, hut the eontinm'd 
influx of German coal in excess of tlu* stipulated 
(juantities is satisfactory, as is also tlu^ lejiort 
that the prodmlion in Id^pcr (Sih-sin is 20 per e('nt. 
ami that in AV<'st phal ia 31 Tier cent, greater than 
in tlfe corresponding periml of 1919. ^ Unlortun- 
atoly tlnue is much cungi’stioii on the French rail- 
ways, and if it cannot hi' romovi'd the (xnintiy will 
eutter, because, by the vSpa Agreement, France is 
responsible for the transport of the G<irnian coal 
euiiplies, and tonnage not conveyed cannot bo car- 
ried forward to the account of the following month. 
From January 1 to July 31, 1920, tho total avail- 


Tlic Sulphuric Add Industry. — The development of 
e suliihurie acid industry has nuuh' great progress 
irim^the last decade. AVlu'reas in 1919 the pro- 
letum was less than 90 long tons, in 1915 it rose 
219,613 t. and in 1918 to 506,607 t. The pro- 
letiou for 1919 is estimati'd at over 580,357 t. In 
J5 and 1916 the exports increased very greatly 
915, 5913 t.; 1916. 11.165 1.), largely owing to 
e demand from Russia; since thou they have 
eedc'd, and last year only 2390 t was shipped 
.road. The chief coin.l ries «yirh d''' ''''-/"!’!' If 
om Japan are China, Dutcli India Straits Settle- 
cnls and Hongkong. Egypt iniported a littlo ^1- 
luric acid from Japan in 1917 and 1918. 
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important trade with Australia is expected to be 
seriously affected by the ne>^ Australian customs 
tariff. At the end of May the position of the 
Japanese industry was nq^ good. Owing to the 
high cost of production, the factories refuse to 
accept the low prices offered by buyers in spite of 
the general market weakness. — (chem. huL, 
Oct, 6, 1920.) 

BIUTISH INDIA. I 

Mineral Resourcp.— The (general Report of the | 
Geological Survey of India tor 1919 contains an ' 
account of the various econoniic imjinries coiiducLod ' 
during the year uitli a view to furthering tlio de- i 
velopiiieiit of the niincral resources of the country. ' 

Bduu'itc . — Attention has been paid to Indian i 
bauxite, and sciieiiies have Ik^gii consideri'd for the i 
inanufacture of alimiiiia, and even of aluminium, i 
in India. It was decided to examine all the well- j 
knovui bauxite deposits, and it is hopi'd that the i 
field work will he completed by the end ol the i 
season 1919 20. Tlie output of bauxite in 1918 was ! 
1192 ions, entirely from Jubbulpore. ! 

Clironute . — In consequence of the discovery of ; 
chromite near Dort Sundeman in Baluchistan, it j 
was decided to resume the survey of the Zliob and , 
noigbbouring areas. The tir.st discovery of chromite l 
in Zhoh wuis made nearly twenty years ago, but 
since then no systematic exploration has been j 
undertaken. Average samples of the Fort Saiide- ; 
man cbroinite yiebled 43*62,0 Gr/),, and although I 
those only represenbod sccond-grado ores, they are j 
of inipurtanee as jiroving the iiresence of chrome- ] 
bearing basic rocks and suggesting tiie po.ssibility 
of further discoveries. The production during 
1918 was 57,769 tons. 

, Coal. — During the survey of the Teiiassc; im valley, 

the Kawmapyin-Theiiidaw coalfield was re-visited, 
but little new information resulted. All the sample.s 
taken indicated very poor material, carrying about 
30% ash, but samples taken at Kyankrnithvvc were 
found to cake strongly and to contain only 3'77% 
ash. At the request of the Madras Government, the 
Bc*ddadanol coalfield in the Cfodavari district was 
visited and sites fixed for deep borings. The pro- 
duction of Indian coal has steadily increased in 
recent years, but the coal resources of the country 
have not yet been fully exploited. In 1918 the pro- 
duction rose to over 20 million tons. 

(jOype.r . — During investigations at Fort Sande- 
man. Baluchistan, a supposed copper lode occurring 
in the neighbourhood was examined, but the de- 
posit appmirs to be a jiuor one. Attempts to work ! 
commercially tlie indigenous deposits of this mineral j 
have met with very limited success so far. A cer- i 
tain amount of argentiferous copper ore occurs in 
as.seciation with the lead-zinc ore bodies of the j 
Bawdwin mines in the Northern 8han States of j 
Burma, and the existence of considerable quantities i 
of copper in Sikkim has bcH-n estubli.slied, but it j 
remains to be seen whether its extraction is com- j 
niercially pussilile. I'he output of copper in 1918 i 
amounted to 361'.) tons. i 

/ron.- The receiit discoveries of iron ore in the ! 
southern parts of Singhbhmii having resulted in a ; 
large number of applications for pro.speeting j 
licences and mining bases, it was decw:led to | 
examine the fer: ugiiuuis bidt. Tlie results show , 
that the iron ore usually occurs at or near the top ; 
of hilla, the most important bi ing in tlie range run- 
ning from about 3 miles south-west of (Jua to the : 
Kolnan Keonjhar boundary east of Naogaon. 
Similar ranges run from the. Duargui stream to the ! 
Karo river near Ghatkun, and again from the Karo 
river, cast of Salai, to tlio east of Chota Nigra, i 
The Kolhan hrematites usually contain: — iron, j 
64% ; phosphorus, 0 03 to 0'U8 and, in some cascs^ 
0T6%. The sulphur content is usually below 0 03%. 
Traces of titanium are also found occasionally in 


the ore. Samples from the better parts of the ore- 
dcposits contain as much as 68—09% iron. Little 
prospecting work has been done hitherto on the 
deposits, but enough is known to justify the belief 
that the quantities available will riln into hundreds 
of millions of tons. In most cases, the chief obstacle 
to development lies in tli(3 dilfioiilt and inaccessible 
' nature of the country. 

/voo/irt.— Fx tensive examination of the China 
clay deposits of Upper Burma proved the existence 
of very large quantities of clay eminently suitable 
for the manufacture of porcelain. The raw sand 
is said to contain about 60% of free silica, 25 — 30% 
of kaolin, and to bo very free from iron and alkalis. 
Laboratory tests indicated that the plasticity, 
refractoriness, and colour of the levigated material 
were good. 

Sudd . — An inquiry has recently been made into 
the soda deposits and industry in Sind. Prior to 
this little was known regarding the nature and 
extent of thc.se deposits. The salt obtained is a 
crude trona known locally as chaniho, and is used 
for washing and dyeing clothes, for hardening 
tri'uele, for the preparation of molasses from sugar 
cane, but principally as a yeast in the manufacture 
of papnrs or pulse biscuits. The total output in 
Siml averages approximately 1000 tons per annum. 

Siiljdi'ur. — Early in 1919 the old sulphur mines 
near Saniii in Baluchistan were examined, but the 
results showed that there was likely to bo only a 
small amount of sulphur available. 

Tin . — A good .show of tin was found in the 
streams adjoining the Tonasserim river (Tavoy) 
frgm the west. Tin mining is now a well-established 
industry in Burma, the output of 1918 amounting 
to 15,607 cwt. 

Mining. — A seliool of mines and geology i.s to bo 
ostabli.shed by the Indian Government at Dhan- 
baid, in the coal-mining district of Behar, and 
Orissa, and a principal and senior professor of 
mining arc soom to be appointed. A min»'ng and 
I metallurgical society has been formed at th*» Kolar 
goldfield . — (Mininrj Ma<j., Oct.. 1920.) 

' GENERAL. 

I October Meeting of Council. — At tho first meeting 
I of tho new C’ouncil, held on October 15, Sir AVilliam 
: Pope, presiden^, was accorded a hearty welcome by 
I the nu'inhers, and he in turn expressed the gratifi- 
cation of the Council at Mr. .lohn Gray’s presence 
among them again after his serious illness. In view 
of the increase in the annual subscription, which is 
to take effe<T from January next, it is very satis- 
factory to note that 118 new members were elected, 
which is the record number for the past 12 years 
at least; 46 of tho applications came from Shaw- 
inigan Falls, Canada, where the formation of a new 
Section has Ijeen sanctioned by tho Council. An 
ajiplication was unanimously approved for the 
dissolution of the present Canadian Section, and 
for tlie conversion of the branches at Montreal, 
Ottawa, and Toronto into independent Sections. 
Tho Scxiiety has now five Canadian Sections, viz., 
at Vancouver, Shawinigan Falls, and at tho three 
centres .above mentioned. There has been formed 
an Exi'cutivo t’ornmittoo for Canada consisting of 
the chairmen and honorary secretaries of tho five 
Sections, who.se business it will be to make arrange- 
ments for tho Annual Convention of Chemists, and 
to take charge of matters affecting chemical in- 
dustry that require action by tho Dominion Govern- 
ment. Tho vacancy in the list of vice-prosidents, 
caused by the election of Prof. H. Louis as hon. 
foreign secretary, has been filled by the election 
of Mr. T. 11. Wardleworth, of Montreal. Members 
were eleeUid to the seven standing committees 
which were inaugurated under Mr. John Gray’s 
Bcheino (r:/. J., Mar. 15, 1920), and a list of these 
will bo given in an early issue of the Journal. 
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Chemical Industry Club. — The report of the Com- 
mittee for the year ended Au^st 30, 1920, records 
steady progress; the net gain of 101 brings the 
membership number up to 715, and the Hon. 
Treasurer intimates a surplus of £133, which com- 
pares with a debit balance of £65 a year ago. As 
the accommodation in the premises at Whitehall 
Court is still in excess of the attendance, the Com- 
mittee would be glad to welcome new members. Tlie 
Federal Council for Pure and Applied Chemistry, 
being in full sympathy with the objects of the Club, 
has co-opt^‘d Mr. II. K. Coley, the Secretary, and 
the Committee has i^o-opted three ineml>erB of the 
Council, viz., Sir William Pope, Dr. C. A. Keane, 
and Mr. E. V. Evans. Owing to the rapid growth 
of the Club and the increasing pressure of work 
on its honorary officers, an assistant secretary has 
been appointed in the person of Capt. R. P. C. i 
Harvey, M.C. Tho Club’s rooms have' been made I 
use of by several of the chemical and allied societies, i 
and the Committee looks forward to a new year of j 
increased activity and of usefulness to all who will | 
take advantage of tho exceptional facilities offered. 
Arrangements are being made for the holding of tho | 
second Annual Dinner at the Connaught Rooms, ' 
W.C., on Friday, Octolxir 29. 

Streatfeild Memorial Lecture. — Tlio third annual 
lecture to commemorate tho work of tho late E. C. 
Streatfeild at tho Finsbury Technical College was 
delivoreil by Mr. J. H. Costo, an old student, at 
the College on October 14, tho subject being “The 
Cases Dissolved in Water.” 

Th<!> first part of the lecture dealt witli the purely 
physical aspcfcts of tho subject, 8pe<dal reference 
being made to the historic work of Henry, Dalton, 
and Dunsen. A short account was given of 
Adoney’s work on the rates of absorption of atmo- 
spheric oxygen and nitrogen by air-freo water, and 
of*the work of Winkler, Hoscoe, and Dittmar on 
the correlation of tomperaluro with tho volumes of 
gases dissolved by distilled water and sea water. 
Sir John Murray’s calculation that the seas of tho 
globe contain some 10 billion tons of dissolved 
oxygen and 120 billion tons of carbon dioxide was 
quoted, and after the two general methods of deter- 
mining the solubility of gases in water had been 
outlined, a description was given of a method of 
collecting water samples so as to avoid access of . 
extraneous air. Tho latter pa%t of the address j 
eon tiu lied references to the role played by dissolved j 
oxygen in biological and certain industrial pro- j 
co.sses. The importance of dissolved air to sub- ' 
aqueous life was emphasised, and the importance , 
of dissolved oxygen in respiration, in the treat- ; 
merit of sewage and of public water supplies, and j 
in the corrosion of iron in hot-water radiators j 
and in stoam-raising system.s re^eivpd duo tr(‘at- , 
ment. The lecturer concluded with a powerful j 

rotest against the projected closure of tho Fins- j 

ury TcH'hnical College in July, 1921, and his 
remarks were warmly supported by the chairman, 
Prof. H. E. Armstrong, by Prof. G. T. Morgan, 
Mr. Julian L. Baker, and other speakers. Tho 
Streatfeild medal was presented to Mr. Coste, and 
the Streatfeild prize to Mr. D, G. Murdwk. 

Investigations at I^othamsted. — Among the investi- 
gations now in progress at Rothamsted, one, on tho 
relations of fertilisers to plant growth, seems to 
foreshadow the possil>iUty that the soil may contain 
unexpected chcmicidly active substances which may 
play an important part in determining high soil 
fertility. With regard to the effect of organic 
manures on plant growth, no evidence has been 
found that these are more effective than nitrates 
or ammonium salts, or that they leave residues of 
much value in the soil. Whilst their high price is ^ 
to some extent justified by their freedom from the 
harmful effects shown under certain conditions by 
ordinary artificial fertilisers, this advantage will 


become loss as these secondary effects are better 
understood. Altliough weakness in the stems of 
cereals and grasses is usually ascribed to lack of 
potash, investigation *has indicated that potassium 
salts tend to weaken rather than strengthen the 
anatomical structure of tho stems. A new applica- 
tion of soil analysis Was been made, in tho reclama- 
tion of waste land, in which tho analysis of tho 
waste-land soil was compared with that of adjoining 
cultivated land of a similar type. Tho differences 
found between the tw o sets of data made it possible 
to indicate what changes must-be brought about in 
the w'asto land to bring it up to the level of the 
cultivated land. 

Examination of accumulated data on the nitrate 
I eontc'ut of w'ater porrolating through drain gauges, 
and on the loss of nitrogen from the Rothamsted 
unmanured plots, lead to the conclusion that part 
of the ammonia and nitrate produced in the soil 
must normally bo at once converted into some in- 
soluble form, which subsequently becomes recon- 
verted into nitrate. The nitrogen immobiliser (“on- 
cerned is of biological nature. A new and im- 
portant factor has been disroverod in connexion 
with soil population and partial sterilisation. Tho 
j inoffoctiveness of certain sterilising agents, e.g., 

I naphtbaleno and thiocyanates, has been traced to 
the readiness wdth which they are decomposed by 
some of the soil organisms, and search is now being 
made for retarding agents which will delay but not 
prevent the decomposition. An interesting rola- 
I tionship has been traced between biochemical 
j activity in the soil and the ammonia content of 
[ rain, the maximum ammonia content synchronising 
j with tho greatest biological activity.— 

I Oil Exploration In Great Britain. — A recent official 
i statemont in regard to the progress of the oiU 
' drilling operations during tho current year gives 
information concerning seven borings in Derby- 
shire, two in Staffordshire, and two in Scotland. 
Tn addition to tho Hardstoft boring, which still 
continues to yield 7 barrels a day, indications of 
oil have b en found in the Ironville bore No. 1 at 
3050 ft. in the Carboniferous Limestono series. 
One bore has been suspended and another 
abandoned. One of the bores CApedalo) in Stafford- 
shire has also been abandoned, but a new one is to 
be sank near by. At West Galder (Scotland) a 
depth of 3844 ft has been reached after encounter- 
ing a slight show of oil at 3705 ft. — {Mining Mag., 
Oct.. 1920.) 

Tungsten in Italy. — With the redemption of 
Venezia Tridentina (Trentino), Italy has acquired 
a deposit of tungsten, a mineral which has hitherto 
been imported. The now mine is situated at Bedq- 
vina, in the Fiemme valley, near Predazzo, and it 
is estimated that there is about 180,000 metric tons 
of mineral in sight, (orresponding to 2160 t. of 
copper and 450 t. of tungsten trioxide. — {Cior, ili 
Cliini. hid. ed App., Aitg., 1920.) 

Sulphur Situation In Italy. — Tho war imposed a 
serious cheek on tho development of the Italian 
sulphur industry, and production declined from 
330,000 short tons in 1914 to 180,000 t. in 1919, 
owing to the labour shortage and the difficulty of 
maiiUaining tho mechanical o(iuipment of the mines. 

; Before tho war labour cost 80 — 8,5 lire (lira^Ofd.) 

; per ton of sulphur mined in Sicily, as against 420 — 

, 4.30 lire per ton in May, 1920. Similarly, pre-Avar 
: prices of from 110 — 115 lire per ton f.o.b. Sicilian 
i ports rose to 650 lire in Alay, 1920, wdiilst flic 
! sulphur tax plus the cost of administering tlio 
sulphur consortium increased from 8‘5() to 70 hro 
: per ton. The sale of Italian sulphur, 90 per cent, 

: of which is produced in Sicily, is now practically 
limited to the vino-growing regions of Southern 
! Europe. Unusually trying conditions surround 
i labour in the Sicilian mines, and tho sulphur has to 
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bo recovered by a wasteful process owing to the cost 
and scarcity of fuel (cf. J., 1^20, 258k, 275 k).— 
(U.S. Com. Itep.^ July 1, 1920.) 

Mineral Exploration in Switzerland. — Iron.- The 
Commission appointed to investi!’'a1<' tlie depo.sits 
of iron oro in the Frick Val.v\ ( I i .. ktlial, (Canton 
Aargaii) completed its expcrrinenlal work at the 
end of August with very satislactorv re.sults, the 
existence of deposits oi very lii^di-f'iaile ore over 

17 ft. thick being proved. I’kxplor.Uion i.s to bo 
started at once (c/. J., 1920, ISO a). Another de- 
posit in the Caiduif of Sohnire (parish of Ki<*nberg) 

18 now being exjthjred. 

Coal. — Although the winning oi anthracitic coal 
of good (jnaiity ihr ceriain [iiir[)Os«‘s i.s firoceeding 
satisfactorily in tlu' Canton ot \’a!ais, and lignite 
mining is being caijied on in tin' Canton of Berne 
(Coldiwyl), borings put down in other parts of the 
country have so far jnoved nnsiicc<‘ssl ul. Attempts 
to reach the continnalion ol tlu; Alsatian coal de- 
po.sits at Buix wc're a failure. Notwitlistanding 
the many disapf)oint nients and the heavy expendi- 
ture incurred, pro.spe( ting is to be continued. Cleo- 
logi.sts, however, are of the opinion that even if the 
coal strata were struck, they tvould be so deep and 
the temperature ho high (over 5(C C.) that practical 
exploitation would bo imj) 0 .s.sihle. 

Voidsh. — Ah the well-known Alsatian potash de- 
posits are situated within a comparatively short 
distanc(' of the frontier, it was thought that pota.sli 
might be i'f)uud in the neighbouring Swdss territory, 
especially as at Schw eizerhalh', Khcinfelden, a few 
miles eaKt of Basl<‘, there ar(' important deposits 
of rock salt which liavi' been worked on a largo scale 
for many years. With this object in view, a boring 
was put down at Allschwil, near Basic, not far 
from the Alsatian frontier. Bock salt was found 
^fter pas.sing througli the very <lec'j) Jurassie forma- 
tion, but no iraci! of potassium salts was diseoveri'd. 

Sodium Sulphate Manufacture in Belgium. — The Bel- 
gian glass factories need some SUJJOO metric tons 
of sodium sulphate* annually, and a further 1 0.000 
is recjuired for tlie piodnclion of sulphides, 
Clanher’s salt. etc. As the home .supply does not 
excel (1 30,000 t.. <)nd it is di'sired to reduce pur- 
chases in Cerniany and England, two companies 
(the SocieU' des Cnivres, Metanx et Produits 
Chimicjiu's d'Hemixeni and the Soeif'to des AA'r- 
reries des Ilameiuh's) have (haided to erect a 
sodium sulphate faetorv.— (C/it'/zi . //id., Oct. 0, 
1920.) 

Lubricating Oil from Asphalt in Asia Minor. — It is 

reported that, in order To meet the shortage of 
lubricating oil in 191(5, the directors of the vSyrian 
and Hodjaz railways distilled tin* bituminous lime- 
stones (asphalt) which occni- abundantly in Syria 
and Palestine. A special di^tillntion plant was set 
up and oi! was obtained at a cost of .3' 15 piastres 
per kg. (3‘1d. per Ih.). Thirty di-tinct deposits of 
bituminous schists arc known iienvcen Aleppo and 
the Red Sea, tlie most imiMirtant ol whieli is that of 
Mekarine, on accouni of its size and high oil- 
content. — (U.S. Com. 2 , 1920 .) 

The Tanning industry in Spain, d’he Spanish tan- 
ning industry is of some importance, for prior to 
the war there were ahont 1.300 ])lanlH, with a total 
of 100, (X)0 workmen. Most of tlw' taniierie*s are 
very small, and not one has a tcdmical din-etor or 
a chemist. The old method of tanning .skins for 
soles and kips is still in use, hut since the wai- 
chrome tanning of sheep, goat, and calf fikins has 
been introduce, without, however, nsiching ex- 
cellence in the products owing to the lack of modem 
machinery. Two companie.s prejiarc tanning ex- 
tracts, mostly from dry Argentine (lucbracho, mixed 
with extracts of chestnut, sumac, pine, cork oak, 
etc. Large amounte of tannin extract are imported 
from South America and Northern France, 4nd 


' some chestnut extract and oak wood are imported 
from Italy. The number of important tanneries in 
Spain is small compared with the population, 
roughly 2U millions. A tanning school attached to 
the University of Barcelona was founded by a small 
group of manufacturers, but only six or eight 
sLudents enter the school each year, and these 
usually leave without a diploma, as they desire to do 
the practical work witiioiit aetiuiriiig a scientific 
foundation. — (U.S. Com. Jlcp.., Au{]. 6, 1920.) 

; Production ol Non-diisly Calcium Cyanamide. — Over 
j one hundred suggv'stiuns wv’ie sent in for the prize 
; offer<'d by the Prussian Ministry of Agriculture for 
I the best process for overcoming the dusty nature 
of eyaiiainide, hut not one was eonsidortid sati.s- 
! factory. The dustiness and corrosive nature of 
' this suhstance are mainly due to the presence of 
I free lime and unchanged cab inni carbide. The 
! sugge.stcd use of wat-i'r is not practical, us the lime, 
i being “dead-burnt,’’ conihiiies hut slowly with it, 
j and the r.- iihing. rnleiuin hydroxide leads ulti- 
! mutely to '. h-' lenii.n ion of dieyandiamide, which is 
i injurious to plants, and to loss of nitrogen as 
I ammonia. 

I There are akso practical technical difficulties 
I attending the use of small amounts of cyanamide 
I and elHcivmt cooling, and if loo little water be used 
! the granules soon fall to powder. Von Stiitzer’s 
1 suggestion to add colloidal matter, bog-iron 

i ore, involves tin* use of large aTnouiits- up to 100 
i per c(*nl. — of (In* added suhstaiiee, and the use of 
i solutions of iron and alumiiiinin salts, molasses, 
! cellulose lye, magne.sium and ealeium chlorides, 

; etc,* is <'X pensive and leads to the occurreiico of 
. nnd('siral»I(* subsidiary reaeiions. There appear, 

; however, to lx* prospects for tin* use of iron and 
; aluminium solutions; hut the most likely nu'thod is 
; the avlditioii of 3 - I per cent, of ]i('avy tar oil, 
which almost completely pr(*vents physical disiu- 
tcgratioii, allhongh it does not counteract the 
'■ caustic action.- — ((Hiem. Ind..^ Moij 2G. 1929.) 

Felspar (1013 -1919). (Itn iicrial M incml Ccsourcrs 
i liarcdK, pj). 16 , price 6d.) — Felspar is used chiefly 
■ in th(‘ manufaeturo of pottiuy both in the body and 
I in tin* glaze, althongh its use in the maniifaclnro 
, of glass and, particularly, chemical ware is steadily 
growing. Kngli.sh j/orcs'lnin has a 11 nx eotiiposed 
partly of f<*ls()ar^and partly of hoin* ash, and tlie 
(’ontiiiental liard porcelain is very ( losi'ly relati'd to 
tin* Fngli'^h stoneware and otlnu- ivpe.s ot vitreous 
body iisckI in making insulators, chemical plant, etc. 
Fi'lspar is an important constituent of most 
enamels used for coating kitclieii utensils and ot her 
metal wares, and it has also iis<>s in the manufaclure 
: of arliheial t(>('th and as a flux in tlie maniifactnro 
of (‘arhornndum and emery wlu'i'ls. 

I The world’s production is ahont 250,000 toms per 
ariniiin. The United iStates is the greati'st pro- 
ducer wdtii about 100,000 tons per annum. The 
production of the Unitt'd Kingdom in 1910 was 
18,6.51 tons, of whieh Cornwall suf)f)lied 13,013 tons 
as “ Uhina sIotk* ” or “Cornish stone,’’ whif'h may 
he f ()nsi<lei(*d a natural mixture of felspar and 
quartz w'ith kaolin, fluorspar, wliite mica, and topaz 
as Jieees.sory minerals. Alovt of IIk* felstiar qiiarrii'd 
for imliisfrial purposes is orthot la^e or mierocliTie 
occurring as crystalline mas.ses. In order that de- 
posits may bo worked at a profit they must ho 
very favourably Bituated for transport. It must ho 
possible to use the .sinifilest quarrying methods, and 
it is desirable that a deposit sliould have a thick- 
ness of quite 25 feet. In America a haul of more 
than two or three* miles to the railway would render 
most of tin* loiv-grade deposits quik’. nn profitable. 
AToreover. f«*lspar sliould be obtainable free from 
.such deleterious minerals as mica, garnet, toiirma- 
k line, hornblende, apatite, and pyrilc.s. Ferru- 
1 ginouR impurity is objectionable as it discolours the 
I finished product. As a rule, a felspar may contain 
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up to 20 per cent, of quartz, but some manu- 
facturers of porcelain specify 6 per cent, as the j 
maximum. Much research work has been carried i 
out. and many patents applied for in connexion j 
with the utilisation of the potash content as a fer- | 
tiliser, but no commercial application has yet re- , 
suited. The usual appendix gives references to the j 
technical literature on the subject. | 

Talc and Soapstone In 1918. — The world’s produc- ■ 
tion of talc in 1918 amounted to 290,478 metrics : 
tons, of which the United States furnished i 
173,706 t., France 57,588 t., and Italy 23,951 t. The | 
American production, chielly from Vermont, New i 
York, and California, was valued at over 2 million ! 
dollars, and represented a decrease of 4 per cent. • 
in quantity and an increase of 11 per cent, in value 1 
compared with the previous year. The United ■ 
8tatcrs is well supplied with low and middle grades j 
of talc suitable for paper, but is deficient in high- j 
grade material suitable for toilet powder, pencils ^ 
and burner tips. During 1918 that country im- j 
porU'd 14,169 short tons of tale (209,497 in 1917), | 
96 per cent, of which came from Ontario, Canada, ! 
the remainder Ixiing chielly high-grade material ; 
from Italy, with a small amount from France. ' 
French talc is of excellent quality; about 80 per ■ 
cent, of the output comes from Ariege, near the ■ 
Pyrenees, whilst “French chalk” comes from the ^ 
Toulon district. The production of talc in Franco , 
was 60,000 melric tons in 1913, and it is anticipated 
that this figure will he again rc’ached when produc- 
tion is fully resumed. Italian talc is highly prized ; 
for its purity, and is chielly us('d in the manufac- 
tur(' of toilet powder, though some of it is suffi- ; 
cic'utly compact for use as burner lips; tin* <lfief ' 
n'gion of produetion is in Die Alps to the west of | 
Turin, and the total output ri'presented about 8 per ! 
cent, of the world’s production in 1918. Other i 
sources of talc include Austria, Norway, Spain, (ler- ■ 
many, India, and South Afri(;a, 

Soapstom', or steatite, is a massive cr.vstallim' : 
rock composf'd chiefly, but not wholly, of talc, th<' 
grains of the latter being bound together by a.ssoci- 
ated mineral matter. It is a soft mineral, and 
when mined losses by breakage are said to be .as 
much as 90 per cent. The world’s production in 
1918 was 16,201 metric tons, of which the Thiit.'d 
Stales suppli('d 15.268 i. (mainly frot ; \'irginia), ■ 
the rest, 936 t., coming fiom England, when' pro- ' 
duetion (hegun in 19121 is increasing. France, 
Spain, f. nd ri('rmany also produce it, hut Die outyuit 
is usually claRsifu'd wilh lale. S(>a])stnn(‘ is used, 
es]ieeially iii the TDiited Stall's, for making laundry ' 
tnhs and Inhoratorv tables. Imods. and tanks. — 
(U.N. (^rol. Suit., dlur. 23. 1020.) 

Borax Industry in Czeclio-Slovakia.-- A n English , 
firm has erected a new borax factory in Czecho- 
slovakia, and produetion is oxpi'cted'within a short 
jieriod. — (U/icm. fnd., Srpf. 22, 1920.) 


PARLIAMENTARY NEWS. 


hnjiorfs of (U^rinnn and Chrwirnis. 

In tlu' llou.se of Cninmons, on Octolx'r 20, vSir 
P. Lloyd (irenme, in answer to ’\Iaior llarnes, vst.at(*d 
that the import of Unmian synthetic dyestuffs, 
including intermediates, in the first nine months 
of .this year amountrsl to 1574 tons, worth 
£1,399,027, and inchidcsl 877 tons consigned under 
the reparation elaufW's of the Peace Treaty, Details 
of the ehemiealfl imported from Germany were only 
available for the period .Tanuary-.Tune, 1920. No 
ehernirals other than dyestuffs had been received by 
way of reparation. 


LEGAL INTELLIGENCE. 

Donations for Scientific Pesfaucit. IE. Wynn 
Evann v. llninner, Mond and (Jo., Lid. 

In this action, wbicbi was commenced on October 
15 in the Chancery Court, Mr. W. W. Evans, of 
Wrexham, applied on bi'balf of bim.s«'lf mid a few- 
other shareholders for an inU-rim injunction to re- 
strain Brunner, Mond and Co. from distributing 
the sum of .C'1()0,000 to British universities and 
other scientific institutions for A: he furiherance of 
scientific education and research, as authorised at 
an extraordinary meeting of shareholders held on 
August 5, 1920.' 

The plaintiff contended that the resolution was 
ulira vires because it was eutsido the main objects 
of the company’s mernoranduin and articles of 
association. Ho was a ware' of the w^ords in the 
memorandum — “the doing of all such business and 
things as may ho conducive! to tho attainment of 
Die objects of the company,” hut h(!ld that they 
di<l not cover such expenditure as w-ns now pro- 
posed. The directors in their affidavit said that 
the company’s husiru'.ss rcipiircd the scientific aid 
and trained assistance which could only be obtained 
from efficient schools arul univorsilies, and those 
institutions must tln'rofoi-o ho supported finan- 
cially. But how far should this principle ho 
applied? All firms rocpiirod clerks, hut that would 
not justify them in giving money to any institu- 
tions wdiieh taught reading, writing, and ariDi- 
metic. 

Goiinsc'l for the company gave an undertaking 
that no part of tlu' money would ho expended on 
Die ohji'ct specified until the action was decided, 
and Mr. .Tnstico Eve said that he would hear the , 
action at a very early daD'. 


ALLKGia) lx. lUNGF.MKNT OF SocTKTY’s (filAHTER. 

A. II. Jenhin v. The PJiarnuirruf icnl Societi/ of 

Creoi Briioin. 

Tn Die C'lianeery Division, on October 19, Mr. A. H. 
.leiilDn, a ineniher of the Council of tlu' Pharma- 
ci'ul.ical Society, brought a friendly action to test 
Dint Society’s power to onihark on certain iindor- 
tnkings which lie eonlc'iuh'd were hevond its pow'er. 
l)e<‘ause they wouhl henent the employing memliers 
ol th(' So('i('ty as distinguished from the employed, 
and would not benefit the iiiemhcrs as a whole 
'I 1 h' <'omp!aint was that the Society had taken part 
ill the promotion of an Industrial Council Com- 
mittee for the Drug Trade whic h hod for its ohjects 
Dio regulation of wage.s, liours and working condi- 
tions in Die industry, and the adoption of methods 
fc>r the inclusion of employers and emplo.voes in 
Dic'ir r('Sp(M:tive organisations. Furthc'r, tlic' 
Scx'icty tlireatenod to uiuh'rtako a variety of other 
tilings, including the functions of on ('Uiployers' 
asscuiation, the provision of an cmiiloyiiic'nt re- 
gisk'r, and a I'egistor of unsatisfactor.v cmployc c-s. 
I'Ik'so things wen' vlfj'a vires bnause they were in 
Dll' interest of employers alone; they were nor- eoii- 
teinplatpcl by the Charter, ami even if they had 
hc'c'ii eontemplated in 1843, they could not bo used 
for the benefit of one class of members only. 

Th(‘ defence submitted that as one of the objects 
mentioned in the Stx'iety’s (Tiarter was tho pro- 
twtion of those who carried on tho busiiie.ss of 
chomists and druggists, those rnatlc'rs wore not 
ultra vires, and that tho Society would not ho likc'Iy 
to go beyond what was necessary for trade pro- 
tection. But even if they wore ultra vires, the acts 
(xjmplained of were nc^t illc'gal. Judgment W'as 
roserved. 
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REPORTS. 

• . 

Mines and Quarries: General Report, with ' 
Statistics, 1919. By thte Chief Inspector of 
Mines. Pt. I. — Divisional Statistics. Pp. 25. 
London: H.M. Stationery Office. [Cmd. 925.] 
Price 3s. » 

The number of mines operated in 1919 was 2943 
under the Coal Mines Act, and 495 under the 
Metalliferous Mines llej^ulation Act, compared with 
2801 and 474, respectively, in the previous year. 
There were, in addition, 5135 quarries at work 
(4362 in 1918), making a grand total of 8573 mines 
and quarries, or 936 more than in the preceding 
twelve months. The total number of workers em- 
ployed in or at the mines and quarries was l,270,0o(), 
of which nearly 94 per cent, was employed under 
the Coal Mines Act, and the number of deaths from 
accidents was 1229, the corresponding totals for 
1918 being 1,072,903 and 1487, respcetively. Ihe 
accident death-rate under the Coal Minos Act was 
0-94 per 1000, compared with 1*39 per 1000 in 1918. 
The output of minerals from all sources m the 
United Kingdom was as follows: — 

Summary of Output of Minerals from Mines, 
Quarries, and Brine Wells. 


DeBcrIiitlon of mluoral. 


Alam Bhule . . 

Antimony ore 
Areenlc 

Arsenical pyrites . 

Barium (compounds) 

Bauxite 
Bog ore 
Chalk 

Chert, flint, Ae- 
Chromite of Iron 
*01ayB* and shale 
Coal .. .. ( 

Copper ore and copper procipitato 
Fluor spar 
Gravel and Band 
Gypeum 
Igneous rocks 
Iron ore 
Iron pyrites . . 

I^ad ore 
Lignite . • 

Limestone (otiicr tli; 

^ugannso ore 
Natural gas . . 

Ochro, umber, Ac. 

Oil shale 

Phosphate of lime 
Rock salt 
Salt frniu brine 
Sandstone 
Slate . . 

Soapstone 
Sulphate of stront 
Tin ore (dressed) 

Tungsten ores 
Zinc ore 


Total 


Total output. 
ivn9. 
Tons. 
4848 

2527 
7.5 
60.0HT 
9221 
304.5 
2.029.4OG 
50.0H2 
150 
7,70.5.905 
229.779.517 
372 
3G.8(>0 
2.048.427 
220.003 
4.387,703 
12.254.195 
7330 


Total. 

1918. 

Tons. 

6231 

1 

2349 
477 
66.300 
9589 
6u:i 
2,304.248 
54,518 
140 
0.0''3.787 
227.748.054 
I218i 
63.498 
2.022.507 
178.734 
3.961. 524 
14,613.032 
22.195 


13.898 . 

14.784 



150 

),537.iy.> ! 

10.150.603 

12,078 . 

17.456 

ft. 90.000) 

(cb. ft. 85.000) 

10.517 . 

9480 

2,763,875 

3.080.867 


8372 

90,938 

113,884 

1.817.142 . 

1,862,130 

1,699,853 , 

1.55:1.151 

164.098 . 

110.197 

688 . 

936 

1872 . 

1011 

6156 . 

6378 

166 . 

302 

69.33 . 

9025 

5.384.528 . . 

. 273.98.HU9i 


* Including china clay, china stone, and mica clay. 


Annual Repokt of the Chief Inspector of Iac- 
TORIE8 AND W 0 KK 8 I 10 P 8 , 1919. Pp. 124. London: 
H.M. Stationerij Office. 1920. [Cmd. 941. 
Is. 6d.] 

The first year after the conclusion of pcjjce was 
noteworthy for the rcmarkahle completeness of the 
transition from war to iivil production and lor 
the wonderful smoothness with which the change 
was accomplished. The most marked features of 
this transformation were the gradual withdrawal 
now nearly complete, of women from industry, and 
the resumption of the manufacture of ordinary 
articles of commerce. The inspectors reports 
record, without exception, how unprecedented 
were the inquiries for goods, and how great was 
the (unsatisfied) demand for building and plant 


with a view to extension. Throughout the country 
there appears to have been a general conversion of 
workshops into factories using “^c^amca^ower. 
the nunilier of the former decreasing by 8^0 and 

that of the latter increasing by 12,396. The use 
of electrical power has greatly extended. Among 
the industries which underwent noteworthy de- 
velopment were glass manufacture, fiax cultivation 
and de-sceding, and substantial progress is reported 
in the manufacture of dyes and fine chemicals in 

the North-East Division. ioq7 iqia 

Fatal accidents increased from 1^87 in 1914 to 
1,385 in 1919, and non-fa tal accidents, which were 
prohahlv not fully roporte>d, decreased from lo8,^85 

to 124,032. The worst explosion . Pi 

pemd in an oil-tank steamer at 
crude oil was stored, improperly, in the cofier-dam 
and leaked into the fore-peak tank, where 
with air and was ignited by a naked light. An 
explosion which occurred in the manufacture of 
iihosphor bronze was duo to the stoppage of the 
flow of molten phosphorus passing down a plum- 
ha‘>() pipe into a crucible of molten metal ; and two 
fafiil explosions took place in the manufacture ot 
Kvnlhetie acetic acid owing to the formation of 
(opper acetvlide resulting from the action of free 
aeetvlone on copper. An unexplained explosion 
oeeurred in a machine for polishing powdered 
aluminium (c/. J., 1920, mu), and a violent ex- 
plosion happened during the grinding of anachrqme 
brown in an electrically-driven drum containing 
loose iron bars. Other explosions took place in the 
reduction of nitrobenzene to benzidcne with nnscent 
hydrogen, in the purification of salicylic acid by 
sublimation in a current of hot air, etc. ihe rules 
and regulations in regard to safety precautions in 
chemical works are stated to bo quite inadequate, 
and it is hoped that the new regulations dralteU 

before the war will soon lie issued. 

The reported cases of lend poisoning numbered 
207, compared with 141 in 1918 and an averai^e of 
522 in 1912—1911 The industry which is now re- 
garded as offering the greatest risk of pliimbism 
is the manufacture of electric accumulators. After 
perusal of some 25.000 reports, the Chief Inspector 
re-nffirms his conviction that locally applied t'X- 
liaust ventilation is the sheet anchor in the pro- 
t(?ction of workers from leaily dost and fume, and 
that these alone are the operating causes. Ihe 
reeommendatiortf of the International Labour Con- 
ference in regard to the employment of women and 
young persons under 18 in load processes are de- 
tailed (cf. J., 1920, 68 r). Among other cases of 
industrial diseases may ha noted the poisoning of 
a man employed in the drying and finishing room 
for phosphorus sesquisiilphido ; in this ease thero 
would only lie exposure to phosphorus fumes \yhen 
firing occurred. Of seven cases of mercurial poison- 
ing, three occurred in the manufacture of philoso- 
phical instruments. Poisoning by TNT lead to 
three fatal cases of toxic jaundice. Accidei^.s duo 
to c.scapo of gas included the following : —Carbon 
monoxide, 85 (12 fatal); chlorine 9; benzol, 

naphtha, aniline, 9; ammonia, 8; sulphur dioxide, 
7; and 3 each for carbon dioxide, hydrogen sul- 
phide, and arsine. . rr r 

In a chapter on Employment ; Hours or 
Work,” it is .stated that the inspectors’ reports 
show that the shortening of the working hours, 
which now rarely exceed 48 per week, has had a 
beneficial effect on the operatives, not only on t^ar 
health, hut also on punctuality and discipline. The 
reports show wide differences of opinion as to the 
effect of shortened hours on production, but it may 
be said that where output depends almost entirely 
on the speed of machinery, it is reduced in a pro- 
portion nearly, if not quite, equal to the reduction 
in hours. Li machine operations requiring con- 
stant attention, output has not suffered to this ex- 
tent, and in exceptional cases has not been affected 
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at all. In prooesses where output is mainly or 
entirely dependent upon the exertion of the worker, 
there is frequently no loss at all. A few of the 
reports indicate a very unfavourable result of 
shortening the hours of work, for which no adequate 
explanation has, as a rule, been given. 


Report of the Food Investigation Board^ 1919. j 
I)ep(irtiti6nt of iScieTilific and Industrial liti- j 
search. Pp. 36. London: U.M. Stationery 
Office. Price Gd. 

This report gives an interesting account of the 
work being carried out under the guidance of the 
various committees which deal with certain im- 
portant branches of food investigation. The greater 
part of the research work during the year 1919 was 
devoted to studying the preservation of food by 
cold. Dr. A. Harden has invcjstigated the clFect of 
cold storage upon the accessory food factor which 
occurs in butter (‘‘fat soluble A ” or growth factor), 
and has found that there is no material loss of this 
substance during 12 months’ storage of the butter at 
a temperature of -8° to -15° C. — an observation 
wliich is of considerable practical importance. 

The work of the Fish Preservation Committee has 
been somewhat restricted owing to the small 
freezing plant available for research purposes, but 
in spite of this considerable progress is recorded. 
M iss I. H. Green has made an extensive study of 
the bacteria which occur in the herring. Her re- 
sults indicate that the number of bacteria present 
in herrings which have been frozen in brine is less 
tlian that in herrings frozen in the air. This is 
believ(‘d to be due to many bacteria being killed by 
the cold brine before they arc able to spore. She 
has also ascertained that uiigutted herrings have 
morp satisfactory keeping properties than those 
which have been gutted. Reference has already 
been made to the work of the *Meat Committee, 
which has now obtained much valuable information 
on tii(‘ freezing of meat and on the processes of 
])utrefactinn (cf. J., 1920, 343 h). The anrerobic 
spore-hearing bacilli have* liccn mad(' the subject of 
a special investigation, since tliey undoubtedly play 
an important part in the iirocess of puf refaction. 
The difficulty in cultivating these organisms is 
well known, so that a descriiitioi# of the prepara- 
tion of a imple and cheap (ultiire medium which 
gives good r<‘sults will he niiprecial cd. The Kn- 
gineering Committee also reports valuable pro- 
gress. IMr. G. C. Ho<lsdon and Prof. 0. H. Lees 
were apiiointed a sub-coniniittec fo draw up a 
bibliography dealing with refrigeration and cold 
storage. Thi.s has now been completc'd, and forms 
the special Report No. 2 of the Food In ve.stigation 
Board. A sub-cornmittcG on insulation devoted 
itself very largely to an examination of the common 
insulating materials, nearly all of which have now 
been testc‘d over a long range of temperature. It 
is also paying attention to the laws governing the 
heat transmission from the walls of a room to the 
air. The sub-committee on refrigerator cars and 
barges has continucKl its experiments during the 
year, and trial runs with insulated cars have been 
made on the Great Western and Midland Railways. 

The work which has been carried out by the 
Fruit and Vegetable Committee and the Oils aiid 
Fats Committee has already received some notice 
(cf. J., 1920, 343 h), but mention should be made 
of the interesting research by Dr. Maclean on the 
production and nature of yeast fat. Both the 
quantity and the character of the fat appear to 
be influenced by the conditions under which the 
organism grows, and further studies are being made 
to throw more light on this subject. The Canned 
Food Committee began work during 1919 and this 
has already yielded promising results^ which form 


the subject of a special report by Dr, W. G. Savage 
(Special ^port, No. 3, F.I.B.) on the methods used 
for the inspection qf canned food and their re- 
liability for this purpo.se. 


Report on the Economic and Financial Situation 

OF Egypt for 1919. By E. H. Mulock, U.M. 

Commercial Agent Cairo. Pp. 24. London: 

U.M. Stationery Office. 1920. [Cmd. 843. 3(i.] 
The present financial prosperity of Egypt is due 
to the favourable balance of trade in the period 
1913 — 1917 and in 1919, to the money brought in 
by the Expeditionary Force, to fortunes made by 
speculators in uncontrolled commodities, and to the 
phenomenal rise in the value of cotton. 

Natural Resources. — The agricultural products 
include cotton, cereal and fodder crops, and among 
the exports arc comparatively small quantities or 
barley, beans, groundnuts, maize, wheat, raw 
wool, vegetables and fruit, and since 1917, raw flax. 

Statistics of mineral production are not available 
for 1919, but the following are the amounts in 
metric tons for 1918 and 1913 (in brackets): — 
Phosphate rock 31,147 (104,450), petroleum 281,885 
(12,786), gold (oz. fine) 2856 (4602), nitrate shale 
4520 (4740). In addition to the above, the follow- 
ing are now being exploited : - Building stones, 
<‘h\y, gyp.sum, natron, salt, and turquoise. The 
existence has been proved of alum, copper ores, 
emcrald.s (beryl), granit.e, iron ores, ornamental 
stones, and sulphur. There are large quantities of 
manganese ores in the Sinai region, and 27,498 tons 
of manganese-iron ore was produced in 1918. 

Fuel. — Egypt has also its fuel problem. Cotton- 
seed cake is no longer available, coal is expensive 
and hard to obtain, and the supply of Egyptian 
nuizout very uncertain. Cotton sticks proved their, 
value as fuel during the war, and should ho obtain- 
able in greater quantity owing to the increased 
acreage under cotton, but the solution of the fuel 
problem will probably lie in the importation of 
crude oil. 

Imports. — The total imports during 1919 
amounted to £E47, 409,717, of which the United 
Kingdom supplied £F21,840,957, or 46T per cent., 
and the Briti.sh Empire a total of £E27,607,951, or 
over 58 pi'r cent. (1 £E= €1 l.s. 6d. at par). Com- 
fiarisoii of the import trade of 1919 with that of 
previous years is not possible in many cases as the 
customs statistics have been reclassified in accord- 
ami' with those of the United Kingdom. Tlie 
values of the chief mati'rials in 1919 and the per- 
centage furnished by the United Kingdom were: — 
Dyes, tanning materials and colours, £E691,000 
(27*4%, including colours worth £E85,()48); chemi- 
cals, medicines and pi^rfumes, £E3,345,751 (24T%, 
including soap£E2S9,964, sulphuric acid £E444,493, 
caustic soda £1051,710, etc.). There has been a 
j phenomenal increase of lato in the trade with 
.Japan, the value of goods imported from that 
country being: — £E70,704 in 1913, £E332,642 in 
1916, £E2,.533,967 in 1918, and £E1,729,164 in 1919. 

Openings for British Trade. — The following 
Briti.sh goods would sell well in Egypt (the nature 
of the demand and the chief competitor are given 
in parentheses): — Cement (big; Belgium); chemi- 
cals, jnclnding alum, ammonia, aniline salts, bi- 
carbouates of potash and soda, caustic soda, cream 
of tartar, copperas, soda crystals, sulphate of 
ammonia, tartaric acid, etc.; china and gla.ssware 
(big; Japan); plate glass fgood) ; aniline dyes (big, 
especially bine and black) ; glue (constant) ; syn- 
thetic indigo (big); natural indigo (steady); paint, 
including colours, enamels, oils and varnishes (con- 
stant) ; starch (good); ultramarine (poor; chiefly 
Franco) ; zinc white (good) ; window-gla.s3 (good ; 
Belgium supremacy challenged by only two United 
Kingdom firms). 
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— The increase in exports for 1919 over 
those in 1918 was mainly due to increased ship- 
iiionts of more valuable cotton# Of the total value 
for 1919, viz,, £E75,888,32l , the United Kingdom 
took 53 per cent, and the ^itish Empire 5T3 per 
cent. Exports to Great Britain consisUnl chicHy 
of raw cotton, cotton seed, onions, cottonseed cak(', 
eggs, cigarettes, raw wool, hides and skins, and raw 
11 ax. 


Report on the Commkiue and Induhtry of 
Norway to Tiift End of UdU. lln G. L. Eads, 
Commcrcinl Scrratnrti to JLM. Lq;o//oa, 
(Jlirnttidnid. J*]k 128. Lonilan: 1I.M. >Sla- 
tion(>ry Office. 1920. \ Cind. 839. 

The exceptional prosperity enjoyed by Norway 
during the war enabled lier to build up a strong 
financial position ami so to enter well e(|nipp(‘d on 
the period of de[)n'ssion which followed the 
arniistice The (h'pnvssion continued througliout 
1919, but it has .since become, less acute as labour 
costs liavc also risen in other v;ountrit‘S, At one 
time German competition caused anxiety, but this 
has largely disappeared since the German Govern- 
ment has taken steps to control exfiorls; howt'ver, 
Norwegian manufacturers are still asking ItU' in- 
creased tarilf protection, existing dutic.s being held 
to Im 3 quite inadeejuaio to protect home industries. 
33)0 large adverse balance of trailc in 1919 caused 
much apprehension, hut many of the goods im- 
ported in tliat year had Ikmui stored for eonsidi'rahle 
periods for Norwegian account. 

Minerals.— of iron oi'(‘ and iron ore (on- 
contratc’s diminislicd steadily Irom .311,4.3.3 metric 
tons in 1914 to 2.5,680 t. in 1919, owing to th<> loss 
of the German markt't during the war |.i ^'iod, to 
difliculiies in regard to payment liy Germans, and 
*to high cost of production in I!>19. At the mid of 
last year the large iron mines lield hig .stocks and 
were [iracl ieally elosi'd doun. Owing to German 
.shortage of stoel-hardcn iiig materials, ihoro wa.s 
a groat incrmise in flu; production and export of 
Norwegian molvhdcnite during the war, (he export 
figures heiug:-'-l9l2, ,3 tons; 1914, 87 1. ; 1916, MOt. ; 
1917, 201 t. Shipments were practically stojipod 
by Allied action in 1918, when many mines wt're 
closed down. In 1919 the demand difiappeared and 
the industry seem.s to have become extinct. Simi- 
larly, the chromite industry enjoyed a period of 
great prosperity from 191 I to 1917 and then heeame 
inactive. (For fiyritcs industry, cf. .1., 1920. 77 r). 

Fuel and Wafer Fo\re.r . — The present position in 
regard to supplies of coal is said to be very satis- 
factory; 1,740.(X)0 tons was imported in 1919, 
stocks are estimated at 500,0(H1 tons, and future 
annual requirements at two million tons. Ameri- 
can coal has lately entered this market, hut it i.s 
somewhat dearer than Uriti.sh. About 90.000 tons 
of coal, of which ono-tliird was of inferior quality, 
was imported from Spitzbergen in 1919. 33ie (pies- 
tion or a national supply of electricity is under 
investigation by a special Comnii.ssion, wliicli is 
expected to report tliis year. Many new municipal 
power scheme.s W'ere initiated during the war, hut 
the many Government scheme, s do not appear so 
far to have made much headway. 

Chemical Industrif,- Tho war stimulated th^ jiro- 
duction of chemicals, hut many of the new fac- 
tories have failed to withstand competition. It is 
reported that German alum, sulphate of alumina, 
potash salts, Epsom salts, suipnuric, oxalic and 
nydrochloric acius are soiling at lower prices than 
those of any other country. The two chemicals 
which are being exported from England are 
chloride of lime and sulphate of soda, whilst Bel- 
gium, possibly by agreement with British pro- 
ducers, controls the market for caustic soda and 
soda ash. Prior to 1914, drugs and fine chemicals 


were mainly imported from Germany, owing to the 
fact that the Germans adapted their wares to the 
needs of the Norwegian market, and to lower 
prices. After the German embargo of December, 
1914 English goods were imported for a timo in 
very’ large quantities, hut their quality was gener- 
ally far from satisfactory. During 1916-17 when 
import.ation from England became difficult, Ameri- 
can goods appeared, but the importation ceased 
wheii^ the United States entered the war. Since 
the armistice imports, mainly from America, have 
been large, and stocks have been replenished. 

During the war period there was a continual 
.shortage of fertilisers, hut thanks 
ductioii of artificial nitrate the difficulties were 
overcome. The Government is still granting largo 
subsidies to this industry, and tho consumption ot 
home-produced nitrate wa.s 8286 

16 490 t. in 1916 17, 5.3,399 t. in 1917-18, and 
4<M)00 i. in 1918-19. 

The electrochemical industry experienced unpre- 
cedented prosperity throughout the war period; 
two lai-.-e carbide plants were ereeted, a uminnim 
(extraction was started, and the (existing aluminium 
factories under French control extended tncir 
onc'rations. With tlie end of the war the demand 
for eh'ctro-cheinical products gre.aily decreased, and 
the present position and prospects of the industry 
.arc not bright, labour trouhles and shortage of coal 
being the ont.standing difficulties. Norway fwo 
snix'rpho.sjihatc works, one near Christiania, which 
prodiiecd .3500 t. annually before tin* war, but is 
In'iiK' extended to turn out 20,000 t. this year, and 
a new factory which siarii'd up at Bergen in 1917, 
now^ Ixnng (udarged to pro lnce 60,000 — 70,000 t. 

The foilowing statistics of exports indicate the 
trend of the electrochemical industry during recent 
yea rs : — 

Metric Tons^ 

mi. 

CarhH!r^ .. 

(’,v:ii)aini<lc 
Nitralf’ (if linu 
Nllratf- of am 
Ahiininiiim 
Zinc 

Ferro ctiroinc' 

Ferro-.silicoii 

Braclicnilv all the requirements in metals, {('rrons 
and non-ferrons, have to ]m met liy importation. 
This trade was very larg('ly in British hands 
(Amorifan zinc Micets oxci'ptef]) during 19116 and 
prospc'cts for British manufacturers are Indd to ho 
of the hri'ditest if they will simd Norway wliat she 

. 1 . ,1 ' iV- .1 


lOO. 

1910. 

1918. 

1919. 

6.S.723 

5fl,432 

41.772 

25,599 

1.S.71'.) 

13,152 

10 

9930 

75.17a 

40.()(n 

.53,025 

03,880 

1 1 .115!) 

50.030 

49.588 

5103 

2042 

44flS 

0c831 

3120 

ia..517 

2.3.140 

.3300 

3050 

270(5 

2.S75 


2458 

0144 

2.5,25(5 

1(5,801 




GOVERNMENT ORDERS AND NOTICES. 


The following Orders have hr'cn made by the 
Board of 3’rade under the De(’cnc(‘ of the Realm 
Regulations ; — 

CoAi, Emeruk.ncv Order, 1920.— 33ie supply of 
coal for lious(4iold purpose.s is limited to I cwt. per 
wiM'k, hut iioue may he sufiplii'd if tlie stix'k in 
h;ind (‘xceeds 10 ewt. Faetories, workshops, and 
business primilses are rostrieted to a maximum of 
.50 per emit, of the weekly avmage quantity of coal 
eonsuiiK'd in the four weeks preceding October 16, 
unless 8p(*cial pmniission Im granted by the local 
autlnu-ity. Power is given to district coal and 
coke, supplies committees to regulate the supply and 
di.stribution of, or to requistiou, existing stocks of 
coal within their area of jurisdiction. 

Gas and Coal (Emergency) Order, 1920. — Gas 
undertakings may not u.se a greater amount of coal 
than is sufficient to produce gas of 450 B.Th.U. per 
cb. ft. ; they may reduce the gas pressure at 
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certain periods of the day or night after notification 
to' the local authority and consumers. 

Lighting, Heating, and Power (Emergency) 
Order, 1920.~Tho consumption of gas and eltx)- 
tricity for public lighting is to bo reduced to a 
iniiiiiiium, and lighting for the purpose of advertise- 
ment is forbidden. 

PiiOHiniTED Exports.— P aw flax has been re- 
moved from the list of prohibited exports as from 
Octob(‘r 21. 


OFFICIAL TRADE INTELLIGENCE. | 

{From the liotird of Trade Journal for October I J | 
and 21.) : 


OPENINOS FOU BRITISH TRADE. ! 

M'lu^ following inquiries have been received at the 
Departim'iit of Ovirseas 'J'rafle (Development and 
Intelligence), do, Old Qinam St ian't, Jiondon, S.W. I, 
fioin linns, agents, or individuals wlio desire fo 
i('l)r('S('nt D.K. manufaelnixu's or ex[)orters of the 
goods .specified. British linns may obtain the j 
minn's and addresses of the [lersnns or firms ndens'd ■ 
to by applying to the Di'jiartnn'iit and (pioting th(5 i 
s[)eeifie reference number. i 


Locality of 
l-’irni or A:.;oiit . 

MatcriaLs. 

Relerenco 

.NTiinhcr. 

.Au.stralla 

Glassware, crockery. Iron, steel . . 

• 

.A'JO 


Clilna 

♦4l2/20/7/‘3&:t 

llrittHh India . . 

'I’anniiig materials, metulfl 

411(1 

('lOiad.a 

Hides 

r.:n 

('t'vloii . . 

Cement. 

4t».a 

• • 

Gla.ss, potti'iy 

40ti 

Nowlyiiiidliind . . 

Ear iron . . 

41)7 

• 1 

China, ('artlicnwaie 

IW.) 

Sent i) .Africa .. 

I’aint 



liartlienware 

504 


Cliina 

500 


I’iint('r8’ ami hHi(»grai-hers‘ snp- 



lilies . . 

.50, S 

Latvia 

Taper, ink 

511 

Nctliirla nd.s .. 

Taper 

5I-.J 

l‘oi(iigal 

lion, .steel, tin, tinplate, ehenil- 



eals. porfnmcry .. .. i 

514 

Spain . . 

Glass . . . . . . . . ' 

515 


Tanning extraets, leather, packing ' 



paper .. .. t : 

540 

.. 

Toot polisli .. ,. , 

544 

Fr.anco . . 

.Mincr.ds, metals, chemicals .. : 

500 

Gel many 

Oils lor soap making .. .. : 

50H 

Algeria . . . 

I’apcr, printing ink .. ' 

517 

Morocco 

Candlc.'j, cement j 

5 T.) 

China . . 

Tar Iron, drugs, cldna . . : 

5LS j 

United ytatca . . 

Optical Instruments ., ■ 

.5.51 ! 

Argentina 

Rubber lulniig 

5.54 : 

Chile . . 

Cheinical.s, dyes .. 

500 1 

Cnlia 

AVhisky. beer, rojie, twiue . . 1 

501 ; 

lOciiador 

Taint,’ cement, paper, tiiqilatE | 



leather, cliina, pottery .. ; 

500 1 

• Tlio Ollicial 

Sdcrct .'irv. Cominereial Iiiforinal Ion Tureau, 1 

An.'lialla Huum-, 

Strand, London. ^V.(^2. 



JMAukkts Soi GiiT. A linn in Oanada wishes to j 
g<'t into toiieli with F.K. importers of heavy melt- j 
ing s(('el ami No. I w rought-iron scrap. j 

A linn in Oanada able to export pure \'eniee tin- | 
penliiu’ and Burgundy pitch wislie.s to hear from ; 
importers in the 0. K. : 

I Inquiries to tlu' Canadian Covernmeiit 'I'radi* ; 
Commissioner, 73, Basingball Street, E.C. 2.J | 

d A RIFF. CUhSTOMS. EXCISE. I 

A list r(d id . - Hveeui customs decisions affect the 
classification of “ Boron Comjio,” aliimino-ferrie, 
gokl paint, nielirome wiru', copper sheets and (dreh's 
lor vacuum pans, and the following articles when 
used for making porcelain enamel, vi/.., borax, 
horie acid, red lead, bienrhonates of potash and 
f^oda, ammonium (“arbonntc, nitre, cobalt, calcined 
iiiaguesia, apd whiting. 


Bulgaria , — Among the additional articles •that 
may be imported without previous authorisation are 
linseed oil, industria4 fats and oils (not perfumed), 
rosin, gums, parathn wax, mineral lighting oils, 
varnish, eamstie soda, |odium biearbouato, petrol, 
ether, gasoline, heti/ieue, chi'inieals not specially 
mentioned, cork, emery jiowder, cruiihh's, ndorts, 
bottles, lead and irtin Jiipes, yeast, [lapi'r w.Tstc. 

danada.- Recent customs dt'cisious alfcet licny.ol, 
.solvent naphtha, )() piw c(‘iit. indium-platinum in 
sheets, ami steel bars. 

Ci/pri/.s. --(histoms duties have Ix'eii amemled on, 
inter alia, jietrohoim, salt, wim*^, si)ints, anisee<l, 
and linsei'd. 

Fiji. The export of sugar is jirohiliited, except 
under lieenee, as from August 1(5. 

(Ireecc. ~ A staiiq) tax of 10 lepta per draf lima of 
tlui retail selling price has hi'cii levic'd on per- 
fuiiiory and jdiarmaeeutieal specialities. 

Itafjj. — 'I'he suspension of tlio im[)ort duly on 
news[)rint paper eontiniies in force until Decem- 
ber 31. 

Moiocco {French Zone).— Export duties have been 
aliolished on antimony sulphide, ores (excejit lead), 
sea salt, ami rot k salt. 

Net hctlands.- Export itrohihil ions have been 
withdrawn from potato sago, potato stari h, dextrin, 
glucose, am! grape sugar. 

jVne (Udedonia. (French). — ddie rate of export 
duty on tallow is lixed at S iier cent, ad v(di>rcin. 

Valcsiinc. Certain building materials, including 
iron and steid h;irs, galvanised or corrugated sheets 
ami plates, window glass, roofing tih's, and eeimmt, 
pay rednei'd rates of import duty for llie presK'iit. 

The new eiisloms tariff hecaim* operative 
on Oeloher lo. 

Scrb-Froat-Flovrnc Ftafr- A list of goods tlie 
export of which is [xu’initted may be scon at the De- 
[larlnient. , 

Among the .nrtieles that may he imported duty 
free under certain conditions are liihrie.ating oils, 
motor spirit, building materials, and chemicals for 
making dy<'s ami jiaints. 

Siritzer/and.—Yho export of lead, lead wire, 
sheets and pijies, and dextrin, is now covered by 
geiH-ral export licence, luit the. general exjinrt 
lieenee for oilcake lias Ix-en abrogated as from Se])- 
tember 20. 

TuiTrii. d'h(' exporl of salt is now permilti'd. 

I d'ii<i>ia > 1 . — The full text of the decree regulating 
the import, export, and sale of opium and its de- 
rivatives may he .seen at the Deiiartment. 


COMPANY NEWS. 


E.NCIJSIl OILFIELDS, LTD. 

'I'lie. direidors liave issued a long re|)ort by the 
ompany’s seimitifK* eonsnitarils on the oil-shale de- 
)osits ill Norfolk, of wliieli the following is a brief 

ummary: • r , -i i i 

All former ('stimates (T the extent of the oil-shale 
leposits were tix) conservative; the field appeal's to 
>e almost unlimited, for numen.uis t«'st horings 
lave eltowii that rich seams eontinue below 300 ft. 
dueh valuahle material oeiiirs at such shallow 
lepths that it can he removed hy means ot 
neehanieal diggers. The sliale in the two shallow 
ommereial seams already opened up is of excellent 
pialitv, ami suflieient reserves are in siglit for the 
■miijoymeiit of opencast mining lor many ye.irs to 
•ome;‘ the cost of such shale delivere<] at the works 
vill not exceed 5s. per Ion. After many trials a 
lighlv effeetivo comim'rcial retort has 
)V Mr J. Black, late works mauagi r to tho Oak- 
>ank Oil Co., and this has given yields of oil 
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greater than those obtainetl in the laboratory. 
Tin; average yield of crude oil obtained with the 
new retort is 38 galls, per drjf ton, to which must 
1)0 added a further 3 galls, from “scrubbing.” 
Tests on core samples of shafc have given an average 
yield of 22*6 lb. of ammonia per dry ton. AVith re- 
gard to refilling on the basis of a total yield of 
33 galls, of crude oil per t(fn, the yiidd of refined 
products per dry ton is 30^ galls., composed of 
motor spirit 7, keros<',ne ilif, Inhriiating oil 9, .solid 
bituminous residue 5 galls (50 lb.). The motor 
spirit contains 0'2 per eenl. of sulphur, and a 
mileage test with«it gave 37 miles per gall., eoin- 
par(Kl with 33 for a well-known brand of No. 1 
spirit. Among the most valuable of the Ity-prodm fs 
from tlui eriidc oil is ichthyol, of whieh .some 12 tons 
per day should be recoverable from lOOO tmi.s of 
shale, yielding a daily profit of at least .£1311. .A 
very conservative estimate of the prospective jirofits 
from oil, ammonium sulphate, and iehthyol exei's'ds 
£3 per dry ton of shale tri'ati'd. Tlie proscnci' of 
free oil in the shale measures lias h(‘en proved, and 
there is clear evidence of its oeeurreiieo in payable 
quantities at lower depths. 


The quantities of BOine of the principal imports 
were in metric tons:— Gums and resins, 18,391; 
hides 42 384; indiariibher, raw and scrap, 12,1)36; 
ndseeds ’30,461; fixed oils for industrial use, 
24 511 ■ mineral oils (except petroleum) and resins, 
oi'k)S‘>- acids 16,822; paraffin and wax, 19,516; 
other (hemieal produets, 19,807; colours, ^'ojporing 
extraets and varnishes, 5493; petroleum, 94,112; 
manufactures of indiariibher ami gutta percha, 
2.357 Of the total iinpoiHs the United States sup- 
plied 11 1 per ci-nt.. Great Britain 14, Argentina 
8-5, and France T2 per cent. 

The exports for 1919 were valued at ol89 u 
million lire (.33117 iiidiion lire in 1918), and in- 
cluded (metric ton.s):-Kaw hemp, 38,0^5; z‘»%op|, 
5787; sulphur, 53,866; rcTined sulphur, C6,,)f 1 ; 
olive oil, 7168; c.s.scniml oils and essences, 
acids 17,026; citrate of lime, .3458; casein, 8238; 
soa]),’ 5.304; and paper, ]0,508. Franco took 2F6 
pi'i- rent, of the exports, Great Britain ]2'8, Swit- 
zerland 12-3, and tlie Unded States 8'7 per cent.— 
(liiiU. Uipf. Tnvic (tinl Com., Canada, Jidy 5, 12, 
1920.) 


TRADE NOTES. 


BRITISH. 

The Bahamas in 1918-19. — 3’hcrc was a inarki d im- 
provement in agriculture in the Baliamas during 
the year, cultivation having lieen extended and the 
harvest plentiful. The chief industry is the pro- 
duction of sisal, which is grown almost e. crywhere, 
and it is hoped tluit the Sisal Inspiu tion u'd (Jrad- 
* ing Act will ensurt' a greater demand for it in 
foreign markets. 4’lie export for the year was 
3447 tons, worth £154,231. Efforts are being made 
to encourage the plantation of coconuts; the export 
of sponges is of considtuahlc importance, attention 
is being i)aid to tlicir culture and valuable results 
are expected. 

The imports during Ihe year ended Afarch 31, 
1919, wore valued at £367, 180 (C 19.3,584 in 1917), of 
whieh the Tuiiti’d Kingdom snjiiilied 5'3 per cent., 
(Canada I’7, British Rossc.ssions IU‘4, and the United 
States 81 '7 per cent. The decrease in trade (3'4 per 
cent.) ivith tlie United Kingdom was duo to the 
difficulty of obtaining goods, their high cost, and 
increased transport charges. Exports were valued 
at £278,171 (£102,477 in 1917), and were distributed 
as follows: — United Kingdom 6'2, Ganada 1'7, 
British West Indii's OuS, and the United States 82‘7 
per (('11 i. 33ie largo deeri'asc' is due to the small 
demand for the staple exfiorts, sponge and sisal.— 
(CoL J{rp.-Ann., No. 1033, 1920 ) 

FOREIGN. 

Trade of Italy in 1919. — 4'lic provisional statistics 
of Italian foreign trade in 191!) show' a very large 
unfavourable trade halaiue. whidi, a[)par('ntly, I 
was considerably higher than in 1918. ' 

The total imports in 1!)19 amounted to J6,552'8 ' 
million lire (lira OJd.), eompand with 16, 0393 i 
million lire in 1918. The vaho's of the chief iin- j 
ports in 1918 and 1919 are given below in millions j 
of lire : — 



1918. 

1919. 

Ohcmfcal products, resins nnd perfumes 

1.485.809 

604.219 

Ooloura and tanning extract^s 

47:i.r,94 

1 : 57 . 42:1 

Cotton 

1.591.021 

. 1.9f.t.4«.‘$ 

Skins 

r.:l«,549 

859.649 1 

Minerals, metals and manufactures of 

2,795, 0.51) 

. 2.024.033 ' 

Vegetable fibres (hemp, flax. Jute, etc.) 
Stones, earths, pottery, glass and 

] 5«.S5« 

208.:517 : 

crystals 

1,572,080 . 

. 1,781,047 i 

Indlanibber, guttapercha and manu- 


• { 

factures of 

104,610 . 

. 1.57,808 1 

Precious qaetals 

705,366 . 

, 0218 j 


REVIEWS. 

A Thhatisf, on Ciikuistuv. By Ihe, Rkjht IIoN. 
SiH H E. Roscok, E.R.S., and C. HcnoiiLKM- 
MEii, IMES. Vol. I. The Non-AIetalmc 
Ei-e\ie.nts. edition, eomjilet ely tevii^cd 

* by Dh. j. C. Cain. Pp. ,rr. 1 968. {London: 

AJanniltan and Co., Ltd. 1!)20.) i'nrc 3U.s. net. 
A multiplicity of text-hooks and treati.ses on any 
branch of siu(>nce may he regaiali'd as a pretty fair 
1 indication of tlie appreciation in which ,thiif 
science is hi'ld in the eoiinlry producing tlu'm. If 
we may judge, tVerefore, from this point of view, 
there is no valid ground for dissatisfaction with 
the estimation in which chemical science; is held 
.among the chief Englisli-speaking communities. In 
tlu,s re;sp('ct England .and America are as one. 
The h'ading publishing liousi's of both countrii'S 
liave their hraru h ('stahiishments and agencies on 

■ l)oth sides “ the water,” ami their productions cir- 
I culate on each (luilim'iit, without k-t or hindraTici', 

I to an <'.\t('nt (!ci>emling on tlieir intrinsic merits 
! or timcliiK'ss ol a|)pcaranc('. 

i Tt has hccooH' a truism to say that the lessons 
! of the last f<'W years linve opened our eyes to 

■ many shorteomings. That we have come throngli 
; our iri:il so well says more; for the innate houius ami 
; capaeily of our [)e(jple than it does for the (Mluea- 
i tional training wliich prep:>reLl us for it. Wo 
] ree'ogt.ise now th.ut h.'id the nation been better 
i equipjied, the ordeal would haAu; been neither so pro- 
; Ionge<l nor so full of nxiety as it actually was. Tho 

])ul)lie recognition of the, inflnorice of Science upon 
mdional w('llh(-iiig is to bo seen in tho unprece- 
dented ill (lux of our youth into our Universities, 
polytechnics, and secondary schools. All theses 
places are full to overflowing, and tin' ea[)acity of 
our ( h(‘mi( al, physical, and engineering laboratories 
IS being straiiK'd to the utmost. 

(jIoocI text-hooks therefore are, and will he, more 
than ever in request. The publishers of the work 
under review were well advised to take time by the 
forehmk and firepare for the inevitable demand. 
This hook has now had an existence of nearly half 
a century, and its position in public estimation 
is well a.ssnred. It may lie said to have had its 
origin in the extraordinary sueess which attended 
its projector's “ Lessons in Elementary Chemistry,” 
first published by the Macmillans in I860. That 
little work has gone through edition after edition. 
It has been translated into almost every 
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aud some Eastern languages, and, as translated by 
Schorlemmer and published by Vieweg, has been 
extensively used in German schools and colleges. 
This well-tested faculty of being able to put to- 
gether a readable and well-proportioned text-book 
on general chemistry induced Roscoe to plan the 
far more ambitious “Treatise,” the first volume 
of which, now under review, is in its fifth edition. 
The work first appeared in 1877, and fresh impres- 
sions were struck off at frequent intervals until 
1894, when the book was completely revised and 
reprinted. It was once more brought up to date in 
1905, and again in 1911. Its revision and the cor- 
rection of its proof-sheets was the last considerable 
piece of literary work upon wliich Roscoe, then in 
his 79th year, engaged. 

The undertaking, as originally d<>signed, in con- 
junction with Roscoc’s colleague Schorlemmer, who 
was to be more immediately responsible for the 
organic section, was planned on a scale which may 
justly be dt^scaibed as magnificent. In its jovmat 
and general get-up, iii the ivealth and excellence 
of its illustrations, it reflected the broad-minded 
character and lofty vicuvs of its author. It was 
to appear simultaneously in England and Ger- 
many. The English work was never completed. 
Partly owing to Schorlemnier’s death in 1892, but 
mainly to the very limitc‘d demand for a compre- 
hensive' work on organic chemistry which existed in 
this country forty years ago, that division of the 
book never got beyond a limited section of tlic 
aromatic compounds. The German edition was, 
however, completed by tlio laic Professor Rriilil, of 
Heidelberg, but it has not Ix'cn tliought expedient, 
as a publishing venture, to issue an English equiva- 
lent. 

It is interesting to compare the pri'sent volume 
with its pr<'d('ei'ssor of 1877 and to note the 
changes which upwards of forty years of progress 
hav(» necessitated. To begin with, the .size of tlic 
book has grown from 771 to 998 pages. But this 
increase in bulk givi's a very jiartifll and inadinpiate 
idea of Liu? actual amount of new matter. In the 
oeeasional resetting of the work considerable com- 
pression has bei'ii exerdsed, with a view of pre- 
venting the volume from lieeomiiig unwiehly and 
awkward to handle. Mor-uver, nuieh that ought 
to Ik? embodied iu the text is relegnied to foot- 
notes, wliieh in many easi's do not go beyond mere 
bibliograpliical references. 'J'hese fire of no prac- 
tical valu to the student with little facility of 
access to a < unprelu'iisive library. As regards the 
historical in i roduetion no very great changes have 
he<>n made. It is still to a large extent based upon 
Kopp’s (J with additions and corrections 
duo to snlisequent commentators. But it only ' 
carries the story to wiLliiu a century of our own i 
time, and accordingly omits all reference to what ! 
is of llie greatest value ;iiid interest to those who ' 
would wish to trace, <?v('n iu bro;.d outline, the 
modern development of tlie science. No doubt Ibis 
sul)S('(|ueut history is of great eomplrxitv and ditli- 
eult of simple treatment. But the (question arises 
whether in view of the <'xislenee of tlu' many excel- 
lent histories of chemistry we now jiossess, most 
of them published siiiee 1877, it is worth Avhile to 
ri'tain the partial and incomplete account which 
prefaces tlie volume. A\dieii the work is again reset, 
it is worth consideration whether the spai'c which 
might lx> gained by its omi'^sion might not be better 
emyiloyed by the inclusion of matter at present 
bidden away in footnotes. A book which approaches 
1000 Rvo jiages tends to Ix'come irksome to lia tulle, 
and this ijuestion of space will, with time, become 
increasingly pressing. Something might bo gained 
by the omission of the very elementary matter 
^vbi(h finds a place among the earlier pages of the 
hook. AVith the more general introduction of the 
b'a(!hing of chemistry into our schools the pupil 

made familiar with such fundamental concep- 


tions as the inde.structibility of matter, tho nature 
of chemical action, tlie value of the experimental 
method, etc., and he learns of these and similar 
basic principles in text-books costing much less 
than 30s. Of course, ewen much that may bo con- 
sidered lundamental and elementary is by no means 
immutable, but no Inj^L of possible or prospective 
developmentH is contained in the section referred 
to wliich remains in this respect exactly as written 
more than 40 years ago. 

Excellent as tlie illustrations are, it may bo 
doubted whether in the interests of space all of 
them should be retained. SomC are obsolete and 
possess only a limited historical interest; others 
occupy a needless amount of room. One recognises 
Icct 11 re-table apparatu.s, devised half a ei'iitiiry ago 
liy Roseoe’s faithful fdintihis Heywood, well known 
to Owens’ College men, much of which has In'cn 
n'placi'il, iu leeturo illustrations, other and 
simpler eontrivan(e.s. Tlu? arraiigenient shown on 
p. G20 no longer reiiresents tho process by which 
phosphorus is manufactured, a I though a short 
<h‘seription is givt'ii of tho Readman Parker- 
Rohinson system. No aeeount is afforded of tho 
Erasch process of extracting sulphur which has 
Ix’cn so extraordinarily successful in America, 
aUbough it is stated that tho output of American 
sulphur (‘xceeds that of Sicily. 

The general plan of the work is so sound that no 
])ains should be spared to maintain its iiosition as 
the leading treatise in tho language. This position 
can only h<' assured by timely revision and the ex- 
cision of olisolete matter. Roscoe during his life- 
time acted wisely in associating himself with 
younger men. in whom be bad confidence, in this 
biisiiK'ss of ri'vision. He thereby contrived to im- 
part to his work a perennial mcKlernity and to 
reml(*r it, as far as possible, a faithful reflex of tho 
spirit and knowledge of the time. 

Dr, Cain, in bringing out this new edition, has 
had no light task, and, on the wliole, he may lie 
coiigratulati'd on the manner in wliich ho has ful- 
filled it. Jn striving, as lie says, reverently to pre- 
serve tJie geiu'i'al character and .'^tyle of the book 
lu' has had to contc'nd with tho proverbial ineon- 
venieiieo of putting new wine into old bottles. 
Nevertheless he has suceofxled in incorporating or 
noting practically everything of importnneo eon- 
eeriiing the non inetallic eleriu'rit.s and their eoni- 
pounds which has ajipearod since' the last edition 
was published, although we venture to think the 
“ tyranny of sfiaoe ” has (ompolh'd him here and 
there to expre'ss himself less fully tlian ho could 
havo wished. 

T. E. Thorpe. 


Technical IMkthods of Ore Anat.asis. By A. H. 

Bow. Ki<ilith edition, revised and enlarfjed. 

T*[), 338, {Xew York: J. Wile]/ otul Sons, Inc.; 

London: Chainnun and Hall, Lid. 1919.) 

Price lO.*!. net. 

The new edition of this already well-known and 
ii.scfiil hook contains sc'veral additions which will 
be of interest to those di'aling with tlie analy.ses of 
the particular ('lements ri'lerred to, cspeeially those 
on nraninm, tnngst-ey, molybdenum and potassium. 

Tlie. jpilhor has in many cases taken great pains 
to give minute details for tho snceessful carrying 
out of the methods descrilx'd, and added many per- 
sonal observations of value to tho oiK?rator ; but 
it is to bo regretted that aUbou^li the book is 
intended for the stiub'iit as well as lor the technical 
chemist, no mention is made in certain eases of 
well-known and innch used methods or variation of 
method.s. As instances one might nieulion the quick 
and accurate distillation method for arsenic, which 
vs particularly useful for the determination of com- 
paratively small amounts in certain ores, and more 
especially in some metals and alloys (the analysis 
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of the latter })einK dealt with to some extent in 
the book as well as ores). Again, in the case of 
gravimetric phosphorus determinations, the author 
always finishes by weighing Uie ammonium phosplio- 
inolylxlate on a tar('d Gooch cnuihle, an ad- 
niittiHily accurate method, but no rererence is made 
to the exact and easy meting of finishing by con- 
version to lead molybdate with which a stmlont will 
often get Ixdter results than hy weighing tin' 
phospho-inolybdate, owing to the ease with which 
the precipitate' can he handled and ignitixl, and 
tho fact that tin' jihosphonis e(juivalent is even 
smaller than in the former nn thod. In tin' case of 
molybdenum, again, no reference is made to gravi- 
metric assay hy d<'t<'rmination as lead molybdate. 
With regartl to the additional matter in tlu' 
appendix, it may h<' |)oin(ed out that in wliat is 
dcscril>ed as “ Walt’s ” nn'thod lor determining 
tungsti'ii in ores, a c('i’l;ain amount ol tungsten is 
almost invariahty n laincd in tho r(*siduos under tho 
eonditifuis of opt'uing up, when using ammonia lor 
extraction, wln'thcr tlu' ore he eompletely opened 
nji or not, and that for the re-t rcatment 2o p('r 
caustic so(la solution siiould he iise<l, the 
resi(lu(\s being digested on the hot plat(' until (;om- 
ph'tely dcconn)osed, and the small remaining 
amount of tungsU'n estiinat<'d hy the usual uu'renr- 
ous nitrate method, in plar<' (d' the a(iua-regia and 
ammonia re.-treatment. Witli some ty])es of 
iungst<'n on', <‘s|n'ciully those containing titanium 
minerals, a low lesnlt would ho obtained by Wait's j 
method ns described. ^ I 

In tlui noti' on uranium on page .‘170 of the j 
appendix, it is stated that a yellow filtrate from j 
the amnion ium nranale indieates ineornpleto pre- 
cipitation. This is irne, but it might he pointe<l 
out that the solution need not ho not icon’ Iv yellow 
to ]io]<l sutHcient nranimn (('specially if I'u' hulk 
has ineroa'-'ed appto( i.ihly hy the addition of wnsli- 
ings) to render the result of a I or 2 per ( <'nt. 
(airnolite on' appreoiahly low; and (hat it is safer 
to treat the filtrate in any case hy acidifying 
slightly, boiling, and pr('ei]nlaling again wiili 
ammonia, using waU'r perfectly fret' from carbonic 
anhydride' throughout, and allowing to settle an<l 
<’xamining the iHittom of llie llask aft<'r five' 
or ten minutes tor any fnrtlicr small quantity of 
ammonium uranatc. On tlie same page there is 
a firititer’s <'rrnr in line 22 (0,t^i instead of 0,0,,) 
and repe'ated on liiu' 2S ; hiit speaking g<'nerally tho 
hook is well and clearly written, and contains hut 
f('W' (h'rical or printer’s eri'ors, 

llKNEinCT Kitto. 


Cocoa and Cikuolatk: I’heir History from 
Plantation to ('onsuah.r. By A. It'. Kn(j})p. 
(London: (HiapiiKin (ind lloll, Jd i. 1920.) 
JL ire ]2.s. Gd. i\(d. 

Mr. Knapp, research chemist t(, Alcssrs. Cadbury 
Bros., has written an entertaining hut ihorongldy 
well informed work on the history, cultivation, 
and manufacture of (ocoa. In a liappy vein lie 
discourses of the S])aiuards’ discovery of the choco- 
late lieveragc in Mexico and of tin' dainty seven- 
teenth century chocolat(^ hous<^ in Tjondon. Even 
the st.atistical inatter is enlivom'd liy a.: ready 
imagination and hy tlic use of diagrams. lliu.stra- 
tions, maps, and diagrams arc alike admirable. 

For the general reader this is (juite. the best book 
that has yet oppearfd, and tin* technical reader j 
will find much of interest, ineliiding frequent re- 
ferences in tho text to scientific and agricultural 
publications, and an excellent bibliography. Mr. 
Knapp is equally at home on the plantation and in 
the factory; on tho Gold Coast or in the West 
Indian Islands. In his vivid descriptions of the’ 
orchards, the collection of pods, and curing of beans 


he has succeeded, as no previous writer has done, 
in conveying something of the remarkable charm of 
the cocoa grove. A hiimorou.s dialogue betwi'cn a 
planter and inaiiufaeturer brings out the special 
(pialities of (ocoa beans desired hy the latter. The 
rapid growth of the cultivation of co(;oa by peasant 
i proprietors on the Gold Coast is described ; it coii- 
: stitiites one of the most reinai kahlo chapters in llni 
chronicles of tropical agriculture. 

We offer two slight eritieisms. 'J’he iHustration 
I of a criollo eoeoa-iiod, given on p. 27, is si'arcely 
tyfiieal, and flu' h'ast satistaetory .section of the 
^ liook is, perhaps, that on cocoa fermentation. lol- 
I lowing the di'scriptioii of the alcoholic fermenta- 
; lion with yeasts, no allusion is inade to the im- 
j poiTant part played hy acetic acid bacteria in the 
j normal course of fcrmcntatioii , if this is prolonged 
beyond the fhird or fourth day. 


OBfrUARY. 


I.KONAIU) I’HII.II’ Wll.SON. 

By the sudden and niu'xpected death ol Leonard 
P. Wilson on Oetolx'r 16, after an opc'iatioii lor 
appendicitis, applied cheinistiy is ili'prived (if an 
investigator of the first rank, ami the societies 
with which he was associated ha\e lost a valued 
nu'mhcr. 

.Mr. Wilson, wlio was horn in L^79, was cducatc'd 
at .St. Buiistan’s College, Catl'ord, and gained a 
(5lothwork('rs’ Scholarship to tiu' City and Guilds’ 
('('iilral 'rechnieal Colh'gt', South Kensington, 
where hi' herami' LeatlK'i'sellers’ Ib'soardi Fellow 
and Associate in 1899 and bellow in 1912. Alter 
holding appointments with Me.ssrs. Wilkinsnn, Hoy- 
wood, and (’larke and thi' Vaennm Gil Company, hi? 
joined Messrs. CfUirtanhls, Coventry, as chemist in 
1906, and at his ifeath was tIu' chii't chemist on the 
staff. The development of the artificial silk in- 
dustry and of Messrs, Court anlds shows llie part 
played hy .Mr. Wilson in tlic invesligal ion of the 
])iohIems of (he industry. Hi' was the author of 
numerous jiatents and jiapers in connexion with 
artificial silk and othi'r suhji'cts, and sci'vcd on the 
1 Patents (’oinmiUce of the Association of British 
' Chemical Manufacturers. Air. WiKou took jpx'at 
! interest in the welfare of local scientific societies, 

' and as chairman of the Birmingham Section of tin' 
j Society of Clieinii'al Imlnstry he won the respect 
j and admiration of all tlic moinlK'ts. 1 'Ih‘ vahu' of 
I his services was recognised in his ajipointinent Iasi. 
' year as mi<‘ of the vice-jircsidcots of (lie Socii'to . 

I B. S. Morrklt,, 


PUBLICATIONS RECEIVED. 


Tiiiiu) llEroRT ON Colloid Chemistry and its 
General and iNm .sTRTAL A l’l■LT0.\Tl()N8. British 
As.soriutlfni fur Uir Adrnnrrmrnt of Hcicncr. 
Deport mrnt of Srirnlifir and Industrial l{e- 
seareh. }*p. 151. (London: ll.M . Htafionery 
Office. 1920.) IVtce. 2.s. Gd. 

Plantation Bfureh and the Te.stim; of HnnnKii. 
By G. Stafford Whitby. Monuyrophs on in- 
dustrial (Jhemistry, edited by Sir E. Thorpe. 
Cp. 559. (Lond(rn: funujinans^ (treen and Co. 
1920.) Brice. 2H.s. 

Hoo Cannel. By F. S. Sinnatt and M. Barash. 
Bulletin 0, The Lancashire., and Cheshire Coal 
Besenrch Association, 1920. Brice \s. 
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PRESIDENT’S ADDRESS TO THE 
LONDON SECTION. 


sill WILLIAM J. POPK. 

This is tlio first occasion on which 1 have had the 
ploasiiro of addressing a sectional meeting since 
the Hotaety of Chemical Industry did mo the honour 
of electing me as its president at the Annual Moot- 
ing in Juno. 1 should like, to take this opportunity 
not only to express my appreciation of this action 
of the Sociidy, but also to a.ssuro you that I fully 
realise the responsibilities attaching to tin* posi- 
tion wliich you have called me to fill. 

At the present moment, when our vSociety is 
entering upon a new year of its activities, it is 
probably desirable that attention shouhl be. drawn 
to some of the more urgent matters wliich will 
occupy us during the imnn'diate future. You are 
awari', of course, that we have now in existence a 
Federal Council for Pure and Applied Chemistry, 
compo.sed of nominees of about twenty of the chief 
societies concerned wilh chemistry and its applica- 
tions, which has, as its purpose, the treatment of 
those chemical intmesls w’liich are common to all 
our societies and which cannot be said to be the 
specific (‘ari' of any jiarticular body. It was to lie 
fon'Hcen that the constituent .societiics wouhl select 
their nominees from among their most active and 
i'Xperionced mmnlK'rs so as to ensure that the 
common inU'n'sts should be properly cultivated, • 

\V(? all of us ix'cognise that if i-hemistry is to take 
the place it should in tin' puhlic lyc, the provision 
of a commodious central Chemical House is e.s.sential 
to tin' expansion of our corporat<^ interests; 
that .(^'ntr•al House ri'ipnres to he inunillcently 
])rovide(| with meeting rooms and lihrary accom- 
modation, more esjiecially in llic •interests of the 
youngei- chemists. "W’e reipiire also an organisation 
for the preparalion and pufilication ot collective 
eliemical summaries: summaries conceived upon 
some car('fully-t)]ought-out and coiiv'eni 'iit [ilan. 
These two ohjccts— the (Vntral House and Hie 
bibliography scheme— will iinolvi' a .apital c'x- 
penditure of sninethiiig like t'.^OO.OOO, and tlie 
Federal (Council lia.s d(>v(d<'il mwcli tiirm and 
thought to iln'ir consideration. In tliis project 
uc arc I' u l unate in having the leadc'rship 
of Lord NJ.iulton, who had sudi nniiii'c oppor- 
tunities during tin' war of realising how vital 
co-op*'rativ<‘ action in chemistry and its applica- 
tions is lo the wcll-lx'ing of the nation. Com- 
menting njion l*rof('ssor Louis’ stirring pri'si- 
di'utial addr<'ss at our annual meeting last 
yi^'ir, The Tunes sai<l of condifions iluriiig the 
\var:““The counlry rc(|uircd cln'Uiistry ainl was 
prepared to jiay for it. It got what it required. 
Our mvd of rcsi*arcli in chemistry ami of a[)pliod 
chemistry is even gre.-iter in peace tlian in war. Wc 
can g<‘t tlu'm if wo will pay for Hiem.'’ Jn this 
important lay expression of opinion it i.s suggested, 
as it lias bis'ii siiggi'sted in many ofln'r (piarters, 
that w’o should afijily lo the State for money; the 
State lielps those wlio helfi Hiem.selvx's, amj I do 
not doubt, that most of us feel that we should ex- 
haust all otlicr sources of financial aid bi'fore dip- 
ping' into the public jiursc. 

Anoth(*r great prohlen which our large chemical 
•societies now have to face is that of the cost of 
publication of [Periodical journals and of abstracts. 
It is perhaps hardly realised by many of our niom- 
bers that whilsl, in 191 P each inemix'r subseribtKl 
£1 10s. to the Society, the Society spent about .£5 
per member; advertisements in our Journal 
amounted to alwut £2 lOs. per member, and a good 
part of the remaining £1 wa.s paid for by a deficit 
on the year’s Avorking. The great bulk of the £5 


pi'i- member was expi'iided on ihip production of the 
Journal, and although ike member remvod a very 
substantial bonus on his subsci iption of llOs., it was 
clear that tli(5 annual subscription had to be in- 
creased. The only vvafs, in my opinion, for ob- 
viating a further incri'ase in the annual subscrip- 
tion are to spare no efforts in .sei uring new members 
and to enhance still further the usefulne.ss of our 
Journal; the latter qne.stion is now iH'foro tho 
Federal Council, and 1 hoiie that ijie large chemical 
.societies will shortly be invittxl to confer upon the 
possibility of .‘^onie co-operative publication scheme, 

Tho foregoing matters are all in train, but I 
shmild call your attention to one activity of th(‘ 
Federal Council which has Ixnm carried to a success- 
ful result. Following our example, practically all the 
Allies have formed eacli its own Federal Cliemienl 
Council, and these have all become federatwl as 
one large international organisation for the cul- 
tivation of universal chemical interests. This larger 
body is the Union Internationale do Chiinii', which 
held its last annual meeting in .July, in Home; a 
report of this meeting has already ajipcared in our 
dournal (p. 251 R). 

THF 1>}I()T0C;RA1»HY of C’OLOURKO and 
OF DJSTANT OB.) lots. 

The ordinary photograj)hic pl.ile is sensitive only 
to him? and violet lignt, i.«., to the rays of shorter 
wave-h'ugth in the visual spectrum. When an 
image of some parti-coloured scene is tlirown on to 
the [iliotograpliic jilate it receives much the same 
impre.ssion as wc should obtain on viewing tho 
.scene through dei'p-bliu' spectacles. This limitation 
of light-aetioii to a short range of the visual .spec- 
trum lends to photographic misn'presentations. 

Janig experience has led ns to see nothing ridi- 
culous in a pliotograjdi as siu h ; we instinctively re- 
cognise the H'production as a [ihotograph, and sw 
iiotliing absurdly anomalous in the manner in which 
the colours are repre.s<'nted in monotone. A nhoto- 
gra[)h of a patch of primroses .shows the nright 
yellow cenin^ of the flower as black; similarly, a 
red rose |)hotogrn[>lis as black, and the deep-bluo 
violet as white. By photographing the visual 
sp<'(drnm on an ordinary plate we can readily 
obtain a record of the range of wave-lengths of 
light to wliich the plate is sensitive. Daring the 
early .seventies it was observed by Vogel, Water- 
house, and others that the incorporation of (‘crtain 
dyi'stnffs with the sensitive photographic film 
renders the plate si'iisitive to light other than blue 
and violet; thus, Krythrosinc, Rose bengale, and 
.Xeridinc Orange <'xtend the scnsitivene.ss of tho 
plate into the green region of tho spectrum. FAhyl. 
Bod, one of the cyanine dyestuffs, was then found to 
confer sensitiveness even to fed light. 

The discovi'ry tliat tho pliotographie plate can 
he rendered sensitive to ifomparatively long light- 
wave's was of prime importance, hut the extra- 
.sensitivencss conferred was limited and accom- 
jianiod by other <Ii.sadvantagcs. such as liability to 
fog, and it did not, in consequence, find immediate 
widespread ap[)lications. A really siihstantial de- 
vclopinelit of the <liscovery was made by the iiv 
troductitni of an i.socynnine dyestuff in 1903 bv 
Meist(*r, Lucius, und Briining, under the name of 
Pinaverdol; this substance sensitises tho photo- 
graphic plate right through the green ana well 
into the red region of the spectrum. In T905 the 
same firm introduced another allied dyestuff, Pina- 
cyanol, which sensiti.sos far into the red, although 
not so well in the green region. Both these dye- 
stuffs are easy to apply to the photographic plate, 
and their use' is not acc'onipaniod by the disad- 
vhntngOH of tho former .sensitisers. 

A base is now provided for a successful attack 
upon two problem.s. The first is to obtain a correct 
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representation in monotone of coloured ohjectH; 
and tlic second to devise satfisfactory reproductions 
in <rolour of parti-coloured objects. The first object 
can be attained by rendeling the plate scnisitive to 
the entire visual siwctrum by the application of 
Pinaverdol and Pinacyanol, and interposing a 
yellowish or greenish cstlonred filter so as to 
diminish the amount of blue light which gt'ts 
through to the plate during ('xposure. 

A plate prepared with the sensitising dyestulFs 
is described ns a “panchromatic” plate, and a 
series of pi< tur<*i showing first a photographic re- 
prod uetion in (;olour of a scene, and then (he mono- 
tone reproiluction on an ordinary plate, on a pan- 
(dirornatic plate, and, lastly, on a panchromatic 
plate Avith the interposition of tho colour filter, 
shows the progress whidi has been made in photo- 
graphic representation in monochrome. 

Tho second object, the ri'production of tho actual 
colours, is technically more difficult and has pro- 
vided a subject for the exhibition of vast ingenuity 
and skill. In 1861 Clerk Maxwell, Avhen ('avendish 
Professor in Cambridge, pointed out (hat by 
dividing the visual spectrum into three eonseeutive 
fractions, making three photographs of the 
coloured object tlirough light filters coria'sponding 
to this sub-division of tlie sped rum, reproducing 
the three ]dctures in appropriate colouis, and Ibcn 
superposing the throe coloured prints, a photograph 
in natural colours would result. In <lue time this 
ohservaiion led to the very Ix'autiful Saiiger- 
8hephard i)rocess of colour photography. A not tier 
metliod of atta(kiMg the same prelilcm originated 
wdth Professor duly, of Dutdin; he ])rcj)arcd ;i 
transpanuit grating ruled with altiunatc lines (d 
three colours re|irescntiiig the division ot the visual 
spectrum into three parts, and made oiu' negative 
by exposing the photogr!i[)liie plate \\;:h its sensi- 
tive surfn<‘e in contact with the grating. .\ll('r 
developin('nt a (iriut is imuh* on gla.ss and tiien 
hound up in contact with a l uletl grating in colours 
corresponding with tiios<* used in preparing tin' 
negative. It is obvious that tliis specific method 
for producing a photograph in colours is capable ol | 
development, principally in the direction of pn'- 
jiaring more minutely r('licidatcd gratings; one ot , 
the devtdopments of the duly process consists in the . 
substitution of a tiirei'-colonr grating in stpiares ! 
for the Joly nilc<I grating. 

Another mctliod for carrying out llu' spirit ot ; 
the doly process may now b<' mentioned. It is dear ■ 
that tlie preparation of tho reticulated grating pie- i 
sents technical ditficultics. Thes*^ are overcome in : 
the process dcvisetl by the Lumierc llrotliors by a ; 
particular method of construction. Three hat dies ’ 
of starch granules arc d.V' d c’adi in one of tiu' three' ; 
colour.s corresponding to flic triple division of the j 
visual S])cctruni aln'ady referred to; these dyed 
granules arc tlicii tliorougldy inixc'd in appropriate , 
proportions and a single layer of the mixture is i 
.scjucezcd on to tlic snrf.ice of [landiromatie |)Iatc. 
The plate is expose! in the camera to the image 
of the imrti-coloiirc'd seeiie through tlu* pattern of ! 
starch granules, d'lie plate is then d4'velo])ed, t1u' ! 
deposited silver removed, and the rc'sidual sil\('r ■ 
halide converted into metallic silver; a picture in | 
colours results. ,\s an illustration of the fidelity of ^ 
colour rcprodiu'tion possible J>v the starch grauiile 
process, it is notew'orthy that it expresses cxed- : 
icntly Avell the interference colours vhown by hir<ls 
and iieetlc.s. 

We may now turn from these tedmical apjilica- ; 
tions of sensitising dyestuffs to cuisider hrii tly one , 
or two of the purely scientific rpiestions involved. 
At present W’e do not know' why these suhstanees ; 
exert the sensitising action dc'serihed, hut one point 
can be clearly demonstrated. The silver halogen i 
salt absorbs the dyestuff; this can be sliown by ' 
precipitating silver bromide from a solution con- i 
taining the dye. Using a particular sensitiser of ’ 


tlic Pinaverdol or Pinai yanol class we can show thaf 
the extra-scnsitivoncss conferred contains two 
I maxima in the green and red; these maxima are, in 
' individual case.s, situated more or less far towards 
! the longer wave-length end of the spectrum. A 
' general "^relatiun.ship exists bc'twcH'n the position of 
I these maxima and the two maxima ohscrveil in the 
I absorption spectra of ihc dyi'S in aqueous solution, 
j When the extra-sensitisation maxima are found 
! fui lhcst towards the red, tlie alisorption spectrum 
maxima also lie turihest tow'ards the red; tlie con- 
ver.se is also true. It is to be noted tliat wc do not 
I know' the alisorption spectra of the silver halide 
I dyed liy tlie .sensitiser, but it is very significant 
that tlie <|ualiiativ(* relation just noted exists bc*- 
tween tin; sc'iisitising action on the plate and tho 
absorption spectrum of the dye. 

W<^ turn next to the chemical eonstitution.s of tho 
chief sensitising dyi'stntfs. Six years ago the con- 
st it iitions of Ihiiaverdol ana Pinacyanol ivcre nob 
known with certainty, but the work of my (‘ol- 
league, J)r, W. 11. Mills, and others leaves little 
doubt as to the aeeuraey of the constitutional 
formulio now gem>rally accepted. An inspection of 
llicse (‘onstitiitioiial formulio indicates tlie pos.si- 
hilily of introducing substituting groups iu many 
posiiions in tlu' molemile ; and during tho last few 
years Dr. Mills and I have prepared somo fifty or 
more ,sul)stitution products of these tw'O types of 
(•oin|)ound and liav(', w'ith some degree of precision, 
Iraci-d the relation between sensitising action and 
their constitution. 

I turn now to iiiy last point. The atinospherc is 
mil penetrated with ciiual facility by light of all 
colours, or of all wave lengths. The rays of short 
wave-length, the blue and violet, arc most readily 
alisorbed and diiTu.seil by the air, and, in passing 
from short to longer wave-lengths, through the 
grcc'U ami yellow to the red, the absorptive and 
diffusing <‘(l'c(t of the atmosphere ixjcomes pro- 
giH'ssively less a^d less. A simple demonstration of 
the truth of this statement is iircsentod to us every 
<lay. When the sun is high it appears white or 
hluisli-wliitc, and its outline is sharp; but as the sun 
deeliucs it appears yidlow' and loses its sharpness of 
definition. Just befori' the sun falls Ix'hnv tho 
Imri/.on it is liright red and sliows a hazy outline. 
So that with iierpendicular incidence the sun’s 
light rea<‘hes ^is with Imt little absorption of the 
blue rays by the sliort length of atmosphere through 
which it has to pass. As the sun declines the blue 
is absorbed by the longer .stretcli of air, ami just at 
tlie setting the atmospheric patli through which tho 
sun’s rays reach ns is .so long that the lilue, green, 
and yellow are ahsorhed and <liffused and nothing 
ri'acln's us hut the resl light. The same thing 
happens in a fog; if the fog is slight the sun 
appears yellow and not sharply dcfiiiod, hut if the 
fog is dense the sun shows red, and its circle is very 
indistinctly defined. 

Tlie.si* facts, ha.sed upon common observations, 
have a very important la-aring. If a distant view 
is photographed on an ordinary plati' sensitivi' only 
to the ]>!iie and violet, ab.sorption and diffusion of 
the light is coiisiderahle ; tho resulting jihotograph 
is thus more or less ill-defim'd. But since the atnio- 
•spliero IS penefrated to a far greater extent by tiie 
r<'d rays, it follow.s that if a spectroscopirally pure 
red fills r is placed lictwi'cn the lens and tho object, 
the resulting photngrai)!) will reveal far more detail. 
In the air pliotografihio service ordinary plates 
were used during tlie early part of the war, but 
as time went on the ordinary plate became more 
and more completely replaced by the panchromatic 
plate. At the armistice about 80 per cent, of the 
plates used in our air service was panchromatic, 
lentil the outbreak of war all the sensitising dye- 
stuffs used throughout the world wore made by 
Germany ; outside the Central Powers practically 
no information wuis available as to the methods of 
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preparation and constitution of these senaitiMrs, 
and the outbreak of hostilities found us deprived 
of sources for these essential materials. 

An investigation carried out by Dr, Mills and 
myself put us in possession of methods of manufac- 
ture and of details concerning the constitution of 
both Pinaverdol and Pinacyanol, and the whole of 
the supplies of these two compounds required by 
the photographic air services of the Allies through- 
out the war were produced (as Sonsitol Green and 
Sensitol Red) in the chemical laboratory of the 
University of Cambridge. 

The production of these substances in this 
country and the familiarity gained by our technical 
chemists in dealing with them resulted in very sub- 
stantial progress being made in panchromatic 
photography. The best commercial panchromatic 
plates previously available required about three 
times the exposure for red as for blue light, but 
those now available require less exposure for red 
than for blue. In consequence of this progress pan- 
chromatic plates were produced which could be 
used in air photography with an exposure through 
a spectroscopically pure red screen of only O'Ol of a 
second. This fact is of great importance in war 
aerial photography, but it will certainly become of 
far greater value now that aerial photography is 
becoming cs.sential in surveying and topography. 


RAIL CONVEYANCE OF CHEMICAL 
COMMODITIES. 

(ANOTHER POINT OF VIEW.) 


T. AKCHBdTT. 

In a recent issne of this Journal, (Sept. 30, p. 
315 il) ]\lr. J. Lukes has disciisetHl the increased 
railway rates and charges as they ^ect the chemical 
trade. He tolls us that from his point of view the 
chemical trade has been very unfairly treated, and 
for this he lays Liio hlaine at the door of the railway 
companies. Ho charges the railway companies, 
first, with having regarded practically all 
‘'Chemicals” as “ Dangerous Goods.” and then 
with having taken advantage of their statutory 
powers to charge for these goods ^ates which are 
excessive, ” unren.sonable,” and even “onerous”; 
he even ^nggests that the Germans outstripped iis 
in the fhi-mical industry before the war because of 
the re.strictions placed by the railway companies 
on the movement of chemicals in thi.s country. It 
will perhaps be of interest if some of Mr. Lukes’ 
charges are examined in detail. 

Are. the Hates on Chemicals TJnrea^onahle ? — The 
statutory maximum rates on non-dangerous goods, 
whi(;h include many staple products of the chemical 
industry, wore fixcxl by Parliament in 1891/1892. 
Some of these rates have since been reduced by the 
railway companies, and large numbers of special 
low rates have lK*on given ns the result of repre- 
sc^ntations made to the railway companies by the 
chemical trade, 

Leiial Conditions and Ttates for Dangerous Goods. 
— Section 105 of the Railway Clauses Consolidation 
Act, 1845, to which Mr, Lukes refers, was enacted 
in the common interest, and the railway companies 
may refuse to carry goods which in their judgment 
are dangerous ; but the companies have never abused 
their rights under this section, and do in fact carry 
large quantities of dangerous goods. 

It is a sore point with Mr. Lukes that the decision 
as to what goods are dangerous under the conditions 
of railway transit should rest with the railway com- 
panies. Would any other arrangement be just or 
reasonable, seeing that the railway companies are 


I responsible for the safety of the public, of Wieir 
staffs and of the property entru.sted to themP It 
must ^admitted thaj the companies with their vast 
experience of goods in transit really are the only 
qualified authority on the subject. 

The companies are, nowover, Ixiund by law to 
exerei.se their judgment })ona fide^ and in the only 
three test cases heard l^'fore the Railway and Canal 
Commissioners in which the writer was interested, 
in two of which Mr. Lukes also was concerned, the 
Court decided that the railway companies did arrive 
at their de<‘ision in good faith and on good grounds. 

Is not the decision of His Maje.sty’s judges suffi- 
cient ? • 

Having accepted dangerou.s goods for conveyance, 
Part 4 of the Railway Rates and Charges Order Con- 
firmation Acts, 1891 /1892, enacts that the charges 
made for the conveyance must bo rea.sonahle, and 
the trader has a remedy if he considers the charges 
j exce.ssive. 

It is alleged that the railway companies have 
I made such use of their opportunities under the 
i .Act that they liave included “ practically all chomi- 
I cal products ” within the term “ Dangerous Goods.” 
i This assertion is wildly incorrect, as a casual glance 
i at the (dassification will show. The number of 
I chemical products specifically named in the white 
j pages of the General Railway Classification of Goods, 

1 i.e., goods carried without special regulations, far 
• exceeds the numlxT listed as dangerous goods, and 
a closer examination will show that the number of 
I chemical products ela,ssed as dangerous holds a yet 
! smaller relationship to the whole, since a great 
j number of chemicals having no dangerous proper- 
! tics and requiring no special regulations as to con- 
I dition.s of carriage are grouped together, without 
' being specifically mentioned, under the generic entry 
w’hich appears in the white portion of the Classifira- 
' tion, viz.: — “Chemicals, not dangerous, corrosive 
or explosive. The “Alkali” List and “ Packinl • 
Manure ” List include a large number of staple 
products of the chemical trade which have lieen 
carried for many years as ordinary goods at ex- 
eeptionany b)w rates. It may he that Mr. Lukes 
when speaking of “ practically all cliomical pro- 
, ducts ” had his horizon limited by benzol, toluol, 

: naphtha and the like, but the heavy chemical in* 

I (Instry is a large and important one also, 
i Mr. Lukes not only charges the railway com- 
i panics with having gone to the utmost limit of 
j their powers in branding “practically all chemicals” 

I as dangerous goods, but he cites the growth of the 
i Dangerous Goods Section of the General Railway 
I Clas.sification of Goods since 1890 as evidence. Now 
in 1890 there was no Special Classification of Dan- 
I gerons Goods as it exists to-day. The list of 1890 
I inrlndod a few explosives, a few highly inflammable 
I liquid.s, and a few chemicals, in no sort of methodic 
j cal arrangement, and it was full of inconsistencies. 

1 To-day we have an ordered list, arranged in 
j sections. Atl Authorised Explosives are to-dav 

j carried by railway and are provided for in the 
j Classification. Inflammable Liquids are arranged in 
j two classes, those flashing below and those not 
I fla.sbing below 73° F. (close te.st), Dangerous. Cor- 
rosive and Poisonous Chemicals are divided into two 
.sections, section 1 including the more dangerous 
articles, section 2 those less dangerous, and under 
the heading of Miscellaneous Goods are groupwl 
articles sueh as Charcoal and Oily Rags, liable to 
spontaneous ignition, Matches, Compres^ Gases, 
etc. The list has grown, not because the railway 
companies “have made the utmost use of their 
opportunities,” but mainly owing to the inclusion 
of goods having properties which have led to 
accidents. Mr. Lukes lays stress upon the large 
number of pages in the Dangerous Goods Section, 
but be does not state that of the 212 pages exactly 
one half is taken up by the Index, By-laws, Govern- 
’ment Orders, Consignment Notes, Specifications of 
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Packages, etc., that of the remaining half the 
greater part is taken up by the Packing Conditions, 
etc., and that the actual nnii|her of entries (which 
includes all Authorised Explosives) is only a small 
fraction of the total number of tho entries in the 
whole book. Ho omits to* mention that whilst on 
some pagers of tho Dangerous Goods Section only 
ono or two articles are inei^ioned, 30 to 50 articles 
are to be found on nearly every white page, and 
he makes no reference to the fact that Explosives 
alone account for more than half the total nnnibor 
of entries in tho Dangerous Goods Section. In the 
1890 list the total number of Explosives was 
18 entries on oits page, whilst in the list as it 
appears to-day no fewer than 457 entries appear on 
16 pages. The growth of the list is, inde<Hl, to a 
great extent duo to the inventive genius of ehemists, 
which has been especially fruitful in this (Ex- 
plosives) section of the Dangerous Goods. It must 
also be noted that the rates charged for the carriage 
of dangerous goods have not been gcuerajly raised, 
as Mr. Lukes’ remarks would lead one to infer, as a 
consequence of their transference from the white 
to the yellow pages; only tho conditions are 
amended, in order to ensure safe conveyance. In 
a great many eases, tho transference bus boon made 
mainly to inform tlie railway companies’ staffs as 
to the character of the goods and the precautions 
which must be taken in dealing with them to pre- 
vent accidents and damage to other goods. 

Hates cm Danoeroas Coods , — As a chemist, T am 
not able to deal with Mr. Lukes’ statements under 
this head, but a railway eolleaguo expert in rates, 
whom 1 have consulted, informs me that Mr. Lukes 
confuses “ Ctiarge ” with “Class.” My friend 
remarks: — ” Certain non-dangorous nierchandiso 
is included in Class 2, and the Acts ol ISPl and 
1892 contain the maximum rat<'S applicable to the 
traffic in Class 2 dividi'd into ehai'j''vs lor Convey- 
* ance, Station Ti'rminals and Scrv.'.e Terminals. 
Tho actual rates on tlie rate books for tralfic in 
Class 2 (often considi>rably below the maximum 
rat(?s) as a rule also include colh'ction and delivi'ry. 
IVtroI in owner’s tank wagons is, liowevcr, not in 
Class 2, as Afr. imkes suggists, and llie Cerieral 
Railway Classification says in respect of it ‘ Charge 
Class 2 rate, with the condilions Owner’s risk, 
Station to Station,’ which is just a eonvimnmt way 
of naming a rate without incurring tln' delay in- 
volved in arranging ami issuing an ('xccptional rale 
in every cas('. Tn effect, there is no difference 
between charging fraflle at a Class 2 rate of 2t)s., 
substituting for its ordinary conditions special con- 
ditions, and chandng it at an exceptional rate of 
20s., recorded with those same special conditions. 

“ Let us imagine that all Dangerous Goods now 
charged at (3ass 2 rates with S. to S., Owner’s risk, 
conditions, were incliuh d in Class 2 and subjected 
to allowances for the services included in the Class 
Rates but not performed on Dangerous Goods, that 
would mean a loss of revomie on that traffic. How 
would that loss ho redeemed P It could only be 
made good by imposing it on other goods: for 
oxample, the less Benzol pa>s the more must Alkali 
pay, but the heavy branch of the chemical industry 
may have some views on ihe relative claims of their 
goods to consideration. 

“ Tho same eomsiderations arise in connexion 
with private sidings, e.y .: — • 

“A line is opened, stations are built, and the 
accommodation is increased as the traffic develops, 
until one day a firm using one of the stations finds 
its businesH has so increased that it will be an 
economy for it to put down a private siding. This 
1*8 constructed, and one-fifth of the tonnage for 
which the station has been equipped is transferred 
to the siding; if the one-fifth is to be redieved of 
any part of the station expenses, tho remaining 
traffic of the railway must take it if tho revenue 


is to be maintained; if the revenue is not main- 
taiiied, efficiency is at once crippled. 

Decline of the British, and Growth 
Coal-tar Colour -The suggestion that the 

British railways crippled the chemical industry m 
this country and incidentally helped to develop that 
of Germany is equally incorrect, and will be ass^ed 
at its proper value by members of this Society. 
Tho British manufacturers apparently found it 
better business to export their semi-manufactured 
chemical commodities to a country where tho chemi- 
cal industry was in such a highly-develoi^d state 
that the works receiving these commodities could 
put them through all processes without having to 
“ incur the expense of a series of movements by 
rail.” Why, therefore, blame the British railways 
becau.se the trade was so concentrated in Germany 
that a “series of movements by rail” was 
eliminated? 

Contract Conditions . — The special contract con- 
ditions and indemnity clauses to which Mr. Lukes 
tnke.s such serious excx'ption apply, as a rule, in the 
case of explosives and specially dangerous traffics, 
and the trader only renders him.self liable to penal- 
ties if he does not comply with the specified con- 
ditions as to packing, etc., which tho railway com- 
panies consider ncces.sary to ensure safety. It may 
bo, and no doubt is very largely due to these con- 
ditions and regulations that in this country wo 
have had so few serious accidents, whilst in 
America, especially prior to tho establishment of 
the Bureau of Explosives, appalling accidents 
occurred. 

IlollitKj Stock . — ITidor this heading Mr. Lukc.s 
in^kes sweeping charges of unreasonable railway 
rates, hut many instances might l)o quoL'd of 
special low rates which have been given for traffic 
in Owner’s Tank Wagons to meet traders’ require- 
ments; to mention only two, Crude Naphtha and 
Enel Oil, the rate,s on which are much lower in 
tank wagons than in steel barrels. Mr. Lukes does 
not show that adequate provision has not been 
made for traffic* in private owner’s wagons, the 
<-mpty liHulage .and mani])ulation of whicli is a very 
serious item of expense. 

('oinpnrison with Germany and America . — It may 
interest Mr. Luki's to know that tin' serious acci- 
dents which were oceurring in Amerii a in tho trans- 
port of Dangerous Goods led to the establishment 
of the Bureau oJ| JCxplo.sivos in 1907, and Col. Taylor 
came m'er here on purjiose to study our British 
ri'gulations. Conditions are, of course, very 
different in the two eountrics, but ono instance 
occurs to me in which the Ann'rican regulations 
are more severe than ours. AH glass carboys there 
have to be boxed and to withstand a swing test. It 
is very difiieiilt, if not quite impossible, to make a 
fair compari.son betwci'u thi’ rates of ono country 
and another; tlie ideals, the economics, the geo- 
gra[)hy and the conditions may bo so entirely 
different. Mr. Jmkes’ figures aro much too vague 
to he of any service a.s comparisons. To be of any 

v. -ilue one requires to know what the various rates 
include, whether they are fairly representative, and 
whether the German rates belong to the preferential 
class or not. It will ho remembered (by many with 
lasting bitterness) that the Gorman elu'mieal in- 
dustry was prostituted, a.s widl as subsidised 
throuLdi the railways, to further the greatest 
scheme of world <lomination ever witnessed. 

Mr. Lukes’ referenco to tho recent case in tho 
Railw:iy and (Janal Oommi.ssion Court is quite mis- 
leading. He says “it was declared that tho rail- 

w. iy companies did not accept 15(P F. as the divid- 
ing line between danger and safety, and their con- 
tention wa.s upheld by the Court.” Mr. Lukes 
knows that the traffic in dispute flashed at 100° F., 
or only a few degrees above this, and his statement 
should be compared with the following remarks 
which were made by Mr. Justice Lush in delivering 
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hi3 judgment: --.“The case for the defendants 
really is that if the flash-point of an oil like this 
IS over 100° F., which is true of this product, there 
in carrying it. The railway companies 
and their advisers and witnesses place tho limit 
ot a sate flash-point at 150° F. Most of these 20 
flainples have a flash-point only slightly over 100° F., 
and the highest is 130°. Other authorities seem, 

' from the documents in evidence before us, to take 
the same view as to 150° being the proper lino of 
demarcation. The railway companies are quite 
entitled to take the view which they have tAen, 
that that is the correct view. That they have not 
acted in bad faith in taking it is obviously true.” 

Vangerojis or Non-Danyerous . — Mr. Lukes is very 
much disturbed because the English railway com- 
panies are guided by a body of chemists who he 
says, generally speaking, have no works’ experi- 
ence of chemical processes and products; they do 
not appe.y to consider whether the merchandise ie 
safe in the package in which it is conveyed, but 
what might happen in case of a train accident or 
an accident to a container.” Works’ experience, 
which, by the way, many of the chemists have, is 
excellent in its place, but is not a prime qua)iflca> 
tion in connexion with railway transport. The first 
and foremost (pialificatiou in this connexion is ex- 
penence of commo<iitics in transit and knowledge 
of the hazards, both human and mechanical, which 
are involved. A carboy of corrosive acid may be 
relatively harmless when standing in a works where 
all the employees know its exact nature, and the 
proper appliances are available instantly in case 
of accident. It is a very different thing when 
handed over to tho servants of a railway compafiy 
to bo carried from one part of tho country to 
another in company with a thousand other articles 
Tho escape of acid may render all sorts of effects 
possible, some of them most serious. If the rail- 
way companies’ advisers did not consider what 
might happen in the case of train accidents or tho 
use of leaky containers they wouh^ bo quite incom- 
petent to give advice. Mr Justice Lush said 
relcrnng to the heavy naphtha which was the sub- 
jeet of the dispiilo in the Law Courts to which 
Mr Lukes has referred --‘Wf securely packed so 
that no leakage could pos;;ihly take place the risk 
might, no doubt, be treated as very sn all. But the 
question is, what the true character of tho oil itself 
IS, not what the danger is if it canHot escape from 
the recep -lolo ih.,t holds it,” and further on in tho 
same judgm uit ho says ” tho defendants strongly 
n ly on thcjo having l>eon no accident in the car- 
nage of these goods when not properly declared 
nut that IS only one element to he considered. The 
eoinpanies may have hren fortiinato in not having 
an aceidont. The fact that none has occurred does 
not prove that there was never any risk. Hie chief 
elenicnf or one of the chief elements, of damn^r 
which the railway companies regard as scrioiis^s 
this that if vapour should be given off, which with 
trie Hash-point I have mentioned may well happen 
and were to ignite, most serious consniuences a\ ould 
lollow and what might have been a small fire, easily 
become a serious con- 
w^h ^ ” naphtha coming in contact 

uith nihor goods on the companies’ wagons or 
premises ” Has Mr. Lukes ever heard of the AW- 
gole accident in 1868, when the Irish mail ran into 
u goods tram carrying barrels of paraffin oil which 
^ PiTsons being burned 

to death? Such appallii.g accidents arising from 
the transport of dangerous goods on British rail- 
uavs have fortunately been few in number, and this 
hnf due to tho comp.anie«’ vigilance- 

hut accidents serious enough in their way do fre’ 
qiiontly occur with dangerous goods (the reLnt con 

w“nicr of'arlTcal 

weea Killer from a faulty package will be fresh in 

mind) and demonstrate that the manufacturer does 


873 R 

apprcciate the dangers of a subst&noe 
hn transport point of view, although 

of ^ew 

Assistance for Key Industry .—Mr. Lukes oom- 

g ven%i^f assistance has been 
given to the chemical industry so far as carriers are 
concerned, but I may Aimirid bini that many days 
Imye boon spent during tlie past few mouths In 
classifying dye-intermediates in order to help tho 
dye industry, and that an endeavour has b<>en made 
to hx uniform rates and conditions for as many ns 
possiblo of these important proj^icts. Tho assist- 
ance of key ” industries for State purposes is, 
however, not the province of a railway company 

Kevision of Hailway Bates.—Mr. Lukes is anxious 
that what he calls an “impartial business tri- 
bunal, easy of access and inexpensive, should be 
appointed with the power to classify merchandise 
of every description, including dangerous goods. If 
it should bo decided to establish vet another tri- 
bunal, I hope that Mr. Lukes will find as much 
patient attention and consideration given to these 
matters and as much desire to meet the require- 
ments of traders, as has been given during my ex- 
perience of nearly 30 years by the Chemists’ and 
Bangerous Goods Committees of the Railway Clear- 
ing House. Our practice has liecn for a long time 
past, whenever serious complaints regarding im- 
portant matters have romo before us, to arrange 
interviews with the traders concerned, and in moit 
cases we liave been able to fix regulations which 
have removed the difficulties. 

In concluding tin's article I have to thank several 
of my railway colleagues who have given me tho 
horieht of tlieir suggestions. One of them 
remarks: An adequate revenue for railway com- 

panies has to be found from somewhere, and it is 
Urgely a matter of indifference where it comes . 
trorn. If the heavy chemical trade is prepared to 
pay more, it may bo that it could be arranged for 
the light ehomical trade to pay less; also, if the 
usTrs of stations were prepared to shoulder the 
whole of the terminal costs, siding traffic might bo 
free of It hut this is certain, that the benzol, toluol 
and naphtha industry cannot have its charges 
greatly reduced without somebody hearing the 
burden they drop, and it will have to l>e proved 
that tliey are in a worse position than others, and 

K.fl '^1 consequence, 

b< foie this IS likely to occur.” ’ 


PROBLEMS AWAITING SOLUTION; 


The address which Prof. W. D. Bancroft do- 
hvered, as chamiian, to the Division of Chemistry 
and CheimcM eelinology of tho National Research 
CouiHil (IJ.S.A.) and which is published in tho 
dournol of Indusirwl and Hnoineeriiuj Chemistry 
oi Septemhor (pp. 911 918), contains many sug- 

gestive rcmiarks coiieerning problems of scientific 
and technologpl importance which lio within the 
boMlciiands of cliemistry and one or more other 
liilcd^Mow^'^*^*^' problems are briefly oiit- 

It is well known that, in general, flour with more 
g uten makes a bettor loaf than flour with less 
g uten, whilst certain flours with a relatively low 
gluten-content make quite as good loaves as other 
flours with larger amounts of gluten. To account 
tor this the bakers have assumed the existence of 
strong and weak glutens, but this docs not seem 
consistent with their similarity or identity of 
chemical composition. Stalenesa in bread is 
apparently due to a displacement in the distribu- 
tion of the water-content between the gluten and 
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the starch, and it is an interesting problem in 
colloid chemistry to see if this can be prevented in 
an easy and economical way. Again, the variations 
in quality between home-made and bakers’ bread 
call for an investigation or the conditions for pro- 
ducing any desired quality of bread on a large scale. 
Strange as it may seem, n<* use has yet been made 
of the microscope in stinlying bread and bread- 
making. 

The change-over from tlie box to the cup method 
of tapping trees for tur[)entine resultcMl in an in- 
creased annual y^eld, but the How diminished until 
after six or seven wwkly chippings had Ix'cn made. 
According to Tscliirch, the wounding of a tree leads 
to the formation of numerous aiul mucli larger 
resin ducts, and it was at first thought tliat this 
might explain tlie temporarily diminished How. It 
has, however, since Ixx'ii found that the sc'condary 
ducts are only formed in tlie summer wotal, whereas 
the cups arc made in the early spring. No ex- 
planation of the cause of the shortage of resin How 
in the cups or of overcoming this shortage by 
making a preliminary chipping during the winter, 
has yet been fonnd. It is quite possilile that some 
other method of stimulating the tree might be more 
effective, b6th in regard to yield of turpentine and 
the length kif the life of the tree. The tapping of 
ruhlier trees is somewhat similar in the plienome- 
non of wound response, and the yield of shellac is 
also due to resin t'xudation from trees pierced by 
certain insects. 

A(!cording to the hypothesis advanced to explain 
tlie toxicity of “ mustard gas ” (c/. J., lOlH, 7 u), 
the important factors concerned are the lipoid .solu- 
bility, the water solubility, the volatility, and the 
rate of hydrolysis, and these consideratioiis should 
prove fertile in eluc idating the toxic; action of other 
substances. No exfilanation has Ikmui offered of the 
action of lachrymatory gases, an i why, for ex- 
ample, bromine conifiounds are more virulent than 
the corresponding chlorine compounds, and why one 

f iarticular chlorine conifiound is as elfociivo as any 
iromino compound. Such problems open the way 
to the hioehemic ;j| study of blisters and burns and 
other chemothcTapie problems. 

The geric’ral hc'liof among medical men that 
variations in the body weight depend direc tly upon 
variations in food and exercise appears to need rc-- 
vision. The evidence shows that at any given 
moment any given person has a definite or normal 
body weight which he tends to hold and which does 
not vary unless there are large variations in the 
amounts of food and exercise. Thus it is practically 
impossible to fatten a normally thin man and diffi- 
cult to roclucc the weight of a normallv fat man. 
Such considerations load to the conclusion that 
there is some regulatory mechanism tending to 
keep the body weight at normal value, correspond- 
ing to the mechanism which regniat^'s the body 
temperature; and if it were possible to change the 
regulator voluntarily and easily the results would 
be of enormous importance medically. 

The question of the plasticity of clay is still await- 
ing investigation. Tlicre seems to he no doubt that 
it is largely due to tho presence of a gelatinous 
film around tlio clay particles, hut nothing is 
known as to what prevents the.se films from losing 
their power to take up water after being dried in 
the sun, Tlie problem of whether the kaofin which 
re.sults from the weathering of felspars is a definite 
compound or not i.s still un.solved ; and it is abun- 
dantly clear that tho chemical, optical, eatalytie, 
and adsorptive properties of clay need renewed and 
careful study with a view to their co-ordination. 

The isolation and utilisation of the constituents 
of coal tar are dependent upon their preparation in 
a pure state and the determination of their pro- 
perties. This is not so simple as it appears. Prp- 
hnhly but few chemists in the United States know 
the correct melting-point of anthracene; that of 


carbazolo, as given in tho literature, is in err^or by 
7*^ The melting-points of mixtures of carbazol© 
and antliracene are known to very few. Adeouate 
tests for the purity of organic products should be 
workcil out and more attention paid to physical 
tests, e.(j., the form of tho melting-point or solu- 
bility curve, the magnetic rotation, dielectric con- 
stant, critical data, and the electric and magnetic 
hircfringcnco. Tho spectrometer should be em- 
ployed for standardising colours, and a spectro- 
photometer ho devised for detecting commercial 
mixtures. 

Among other problems described or referred to 
are structural colours, sedimentary rocks, and the 
origin and artificial preparation of dolomite, 
pressure phenomena insiile the earth, surface 
colours, Brownian movements, quicksands, metallic 


NEWS FROM THE SECTIONS. 


AMERICA. 

At the first meeting of the lu'w se.ssion, held in 
Nmv York on October 8, I^rofessor Marston T. 
Bogert presented the (Irasselli Medal to Dr. Allen 
Kogers, the hon. local secretary. 

In making the presentation. Professor Bogert 
exiilained that tho medal liad been instituted by 
tho Crasselli Chemical Company, of Cleveland, 
OJiio, and wa.s awarded annually to the author of 
the paper presented before the American Section 
of th(' Society of Chemical Industry which, in the 
opinion of the Medal Conirnittei', contained tho 
most useful suggestions in applied chemistry. The 
paper for which tho present medal was givi'ii was 
“Industrial Uses for the Shark and Porpoise” 
(e/. J,, 1020. 9 which contained, in addition to 
much original information, an account of some 
entirely new pnK'e.ssi's di'aling with tho produrtion 
of fine leathers, fertilisers, and the’ ri'covery of oils 
from the skins, etc., of thi'Sf; animals. Professor 
Bogert then gave an outline of the career of tho 
recipient, dealing with his work at the Universities 
of Maine and Pennsylvania, as a leather chemist 
with tho Oako.-LManufacturing Co., and as profossor 
of industrial chemistry at the Pratt Institute, N.Y. 
During the w'ar. Major Ihigers was placed in charge 
of tho Industrial Relations Branch of tho Chemical 
Warfare Service. 

Dr. Allen Rogers, in returning thanks for*^tho 
award, stated that, in refermici' to the subject 
matter of his award, a fairly largi* jilant wms in 
op(>ration at Morehead City, North Carolina, whore 
the fish are caught, the skins removed, the livers 
’’endered for oil, and the Hosh converted into 
fertiliser stock. Another plant was located at 
Sanibal Island. Florida, and at tlie tannery in 
Newark, New Jersey, about 1000 skins w'ore being 
triiated Aveekly. Plans were now^ being prepared 
for establishing other stations at various points 
along the Atlantic and Pacific coasts, and existing 
plants were to be greatly enlarged. Specimens of 
the leather and oil w ere exhibited, and Dr. Rogers 
intimated that ho hoped to be able to present 
further results of his investigations at an early 
date. 


NEWCASTLE. 

At the initial se.‘;sional meeting, held on October 
20, Dr. J, H. Paterson, the chairman, delivered an 
address on the problem of fuel economy, concerning 
w'hich, he said, there was an extraordinary lack of 
published information, especially in regard to the 
financial aspect, except in the case of gas produc- 
tion. Much attention had been paid to the 
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boiler, but practically none to other furnaces, and 
the urgent need was to obtain data from manufac- 
turers, guaranteed as to accuracy, and to correlate 
them, ileacarch was particularly required on re- 
heating and other metallurgical furnaces. More 
attention must be directed to the control and 
limitation of the amount of air passing through a 
furna(*e; and the fact that the bigger the coal the 
more air it required for combustion made out a 
case for the burning of fine co.al. The question of 
using oxygen, not sttmed in cylinders, was worthy 
of consideration • in Canada such oxygen was being 
produetd on a large scale at 3 c-ents per 100,000 
cb. ft. 


GLASGOW. 

On October 20, Dr. John A. Cranston delivered 
a lecture at the Royal Technical College on 
“ Modern Developments of the Atomic Theory,” in 
which ho traced the inlluciice of the discoveries of 
radio-activity, X-rays, and of the electron theory 
upon the theory of the structure of the atom. The 
lecturer pointed out how the convergence of work 
in several fields of research had led to the establish- 
ment of the fundameiftal nature of atomic numbers, 
and ho indicated aspects of the problem of atomic 
structure which resulted from work on light and 
mass spectra, Rutherford’s work on artificial 
transmutation was also reviewed. 


EDINHURGII AND EAST OF SCOTLAND. 

The first ordinary mooting of the new session 
was held in the hall of the Pharmaceutical Society, 
Edinburgh, on October 26, Dr. H. E. Watt pre- 
siding. The chairman of the section, Dr. D. 8. 
Jordan, read two papers; the one on “ The Evolu- 
tion of the Industrial Chemist,” and the other on 
” The Cause.s of Loss in Steam Jloilers and Plant 
Using Steam.” 

(1) The speab('r dealt with the desirability of 
applying, so far as possible, the principle of 
selection by those concerned in education, in order 
to sc'cure that only the most suitable men should 
pass on to higher training in chemisti\’ with a view 
to entering chemical industry, Tiie present system 
of s<'lection by written oxaminatitn possesses well- 
known h’fects, which can be supplemented only by 
a carefid .’tudy of the student’s capacities by those 
in charge of his education, a responsibility which 
few teachers take upon themselves. It is of the 
gr(»atest importance that the spirit of inquiry 
should be fostered during the period of homo and 
school education. The opinion was expressed that 
specialised study in any particular branch of 
chemical industry should not begin during the 
university or college course, but 'should be deferred 
until the man enters the particular industry to 
which he intends to devote himself. The chief 
forms of capacity required in the industrial 
chemist are common sense, memory, an alert brain, 
resource in emergency, a mechanical turn of mind, 
power of applying his training to large-scale 
manufiicture, and the habit of industry. Although 
most of those qualities may bo cultivated, some are 
innate and cannot be acquired; hence the funda- 
mental importance of an accurate estimation of the 
character of a man before he enters upon any course 
of chemical education. At every stage in the 
chemist’s career it is his natural capacity which 
determines his progress far more than the equip- 
ment with whicdi he is provided by his training. 
This is particularly noticeable when* he comes to be 
placed in charge of manufacturing operations and 
given the management of men. The education of 
the industrial chemist is just beginning when he 
has completed his college course, a fact that is far 
too often completely overlooked. Social intercourse 


with men in similar occupations is an Important 
factor in training, a/id this Society provides faci- 
lities for the interchange of ideas which the 
industrial chemist shoul^l on no account neglect. 

(2) This paper discussed the chief dcuects in 
steam boilers and economisers from the points of 
view of plant and praatico, and advocated the uso 
of steam whenever po:^ibIo in order that its latent 
heat may l>e utilised for heating and drying. For 
example, power should be obtained from high-pres- 
suro engines exhausting into steam mains at 
50 — 60 lb, per sq. inch, from whi^h it can l 3 e drawn 
off for heating purposes. 


NOTTINGHAM. 

The •oi>ening meeting of the session was held at 
the University College on October 27, when the 
chairman, Mr. J. H. Dunford, gave an address on 
‘‘Animal By-products,” the efficient utilisation of 
which played an important part in ensuring the 
national welfare' during the war. 

After explaining that the waste from a carcase, 
i.e., the portion not directly edible, amounted to 
nearly half the total weight, the lecturer detailed 
the uses to which this material was put ranging 
from extracts of physiological fluids, suen as pan- 
creatin, gall, thyroid, etc., to the large bulk pro- 
ducts'— blood and bone charcoal, glue, and fer- 
tilisers, From blood is obtained not only hnemo- 
globin and blood charcoal, wliich was found to bo an 
extraordinarily effective absorbent for dusting gan- 
grenous wounds, but also serum albumin for use in 
tbo light leather industry. The coagulated blood is 
drain^ on sieves, and to 100 lb. of the serum is 
adde<l 1 lb. of turpentine, wliich forms a sediment 
with the. mucilage and acts as a preservative. The 
serum is kept for some time at 122°, rising to 212° 
F.j and finally at 100° F. The moist fibrin residue, 
oxidised with pyroliisite and sulphuric acid gives 
butyric acid esters iisc'd in flavouring. To the 
Premier belongs the credit of having induced the 
War Office enter into relations with the Bono 
Users’ Trade in 1916, whereby the bone waste of 
camps was saved to the nation to such good effect 
that in 1917, £750,000 was paid over to the camp 
units for this matcrinl, which yielded 15,000 tons 
of grease and 1100 tons of glycerin, or sufficient to 
supply the propellant for over 11 million shells. Tho 
process of glue-making was then described in some 
detail, from the preliminary degreasing of tho 
bones in the closed degrease rs. The loss of solvent 
benzene in the author’s works amounted to only 
IJ galls, per ton of matter degreased per year. 


MANCHESTER. 

Two papers wero read at the meeting held on 
November 5, when Mr. John Allan presided. 

Capt. F. S. Sinnatt, with Messrs. A. Grounds and 
F. Bay ley, presented a paper on ” Tho Inorganic 
(^mstituents of Lanc.ashire, Coals,” containing an 
account of work on th© whito partings (ankerites) 
(M;currii)g in certain typical Lancashire coals. These 
artings consist of calcium carhonato in wh’ch tho 
ase is replaced by varying proportions of mag- 
nesium, ferrous iron, and manganese. The maxi- 
mum«contont of ferrous carbonate found was 30 per 
cent., and that of manganc*se carbonate I’S per 
cent. The importance of a knowledge of these con- 
stituents was explained, and it was pointed out 
that the manganese may act as a catalyst when the 
ankerites, and perhaps also when the coal sub- 
stance, undergo oxidation. Experiment has shown 
that the percentage of carbon dioxide found in coal 
cannot bo accounted for entirely by tho proportion 
of bases present in tho inorganic constituents, Tho 
iron in coal appears to exist as iron pyrites, and the 
remainder entirely in the ferrous condition. The 
bearings of these observations on the storage, fusi* 



876 R 


REVIEW. 


[Nov. 15. loeo. 


bility of tho ash, and tho heating of the coal in the 
goaf in coal mines, were also dfecussed. 

Tho second paper was by Messrs. S. J. Peachey 
and A. Skipsoy on “ A NewoProcess for tho Vulcani- 
sation of Rubber.” The process consists in treating 
the rubber alternately with sulphur dioxide and 
hydrogen sulphide, which interact and prixluco a 
highly active (probably atomic) form of sulphur that 
directly combines with and vulcanises tho rubber. 
As the process is a cold one and does not involve the 
use of sulphur chloride, it remh'i’s possible tlie use 
of a large variet,\%of organic filling and colouring 
agents, most of which aro unaffected by exposure to 
the gases named. Technically tho process is of 
immediate importance in that rubber can be used 
as a binding agent for inaterial.s .such as cork dust 
and wood meal, tho mixings after being sheeted and 
vulcanised forming a cheap and excellent material 
for floor covering, licatiu'r waste can similarly l>e 
converted into a re-formed leather suitable for use 
in the manufacture of boots shoes, and upholstery. 
Shoddy waste yields a felt-like material which 
should find many uses. The new process applies 
al.so to the vulcanisation of dissolved rubber, and 
application of the gas-vuleanised solution gives very 
good results in repair work. 


MEETINGS OF OTHER SOCIETIES. 


FARADAY AND rilY.SICAD SOCIETIES. 

On various occasions the Faraday Society has 
rendered valuable service by arranging discussions 
♦ on scientific tojiics which are of espoi ial importance 
to those concerned in industry; and it^ latest meet- 
ing, held jointly with the I’hysical Society on 
October 25, afforded a very useful eontribution to 
the subject of colloids and their industrial appli- 
cations. The excellent attendance of about dOO, 
many of whom had come from a distanee, ivas 
significant of the general intere.st now being taken 
in physical and colloidal chemistry. 

There was an ernhara.ssment of riehi's in tho wide 
diversity of tfu' topics presented, so that for the 
most part there was no time for di.seiission proper 
to develop, and the proceedings took tho form of a 
symposium. This was einiihasised by the value of 
the real discu.ssion that di l begin on nitro-eellulosc 
and cellulose acetate. Heme altliough in some 
ca.scs valuable information and expressions of 
opinion furnished material for harmonising con- 
flicting views, in other.s the matter brought for- 
ward did not fructify into a consensus of opinion 
or bring out crucial differences in such a way as to 
serve as a guidance to the non-specialist. 

Prof. T. Svedherg, one of the best known of the 
continental authorities, contrilmt.-d an introduc- 
tory review of some of the U’Dre important aspects 
of colloid chemistry. 

Prof. F, G. Donnan followed with a brief account 
of emulsions, a subject whi(;h he regardeil a.s being 
partly closed, although ho went on to indicate 
some of tho matters that require further studv, 
such as the conditions under which revewal of 
phase take.s place in concentrated emulsions, i.c., 
the conversion of oil-in-w%atcr into watcr-in-oil, or 
vice versfi. He empha.sised tho value of the sharp 
change in conductivity. Avhich, as Clayton sug- 
gested, indicate.^ when reversal is effected. Mr. W. 
Clayton communicated a paper containing interest- 
ing details of the factors involved in tho manu- 
facture of margarine. This is an emulsion of the 
oil-in-water type containing about 4 parts of oil to 
1 part of aqueous milk serum. Slight alterations in • 
the mechanical treatment are sufficient to lead to 
an unintentional reversal of phase producing an 


emulsion which does not possess the properties of 
saleable margarine. Mr. S. Bhatnagar presented 
some quantitative data on emulsions, the reversal of 
which is caused by the addition of electrolytes. 
It appears that tho effectiveness of electrolytes in- 
crca.scs with valency, although the differences are 
by no means as striking as tho.se to which we are 
accustomed in the study of colloids. Larger quan- 
tities are required to bring about reversal if tho 
emulsions are dilute. The discussion was distinctly 
unfavourable to the view that tho reversal of phase 
was directly due to the electrolyte, on account of 
the greater probability of its affecting the pro- 
tective colloid or cniuisifying agent, 

Mr. E. Hatschek, in his introductory remarks, 
emphasised the importance of the study and con- 
sideration of non-aqncous gels. He then gave a 
brief but complete account of the work hitherto 
carried out on tho mechanical, optical, and ela.stic 
properties of gels. He gave striking jihotographs 
showing that the optical anisotropy produced by 
stress shoAvs no sign of relaxation long after the 
mechanical strain has disappeared. Finally, ho 
urged the importance of a study of swelling in non- 
aqueous soh^ents in which ionisation docs not occur. 
Prof. II. R. Proctor thereupon outlined his well- 
knoAvn explanation of the sAvelling of gelatine gels, 
which he ascribes entirely to ionisation effects. 

Mr, S. Bradford’s paper presented some of tho 
evidence for the view that crystallisation pheno- 
mena can occur in aqueous gelatin, and he argued 
that golatiuisation could he called an extreme case 
of crystallisation. Dr. J. Barratt, from his work on 
fibf^nogen hydrosol, supported a view Avhich has 
l)con advanci^d indopcndenily during the last eight 
years by various AAorkers, to tho effect that gels 
have a fibrillary, filamentous, or streptococcic 
structure which is usually invisible under the ultra- 
mieroscope. Prof. J. W. McBain, in a<lducing ex- 
perimental work Upon soap systems in the three 
quite distinct stances in Avhich they can exist, viz., 
transparent fluid sols, transparent elastie gels, and 
opaque solid curds, supported the hypothesis that 
gels have this invisible filamentous structure. The 
identity of .soap sols and gels in all save mechanical 
properties, in pnrticnlnr their identity in con- 
ductivity, appeared to bo irreconcilable Avith any 
other hypothesis of gel structure. Moreover, tho 
sharp lino of distinction between the gels and curds 
indicates that only curds and enagula are formed by 
any process analogous to crystallisation. Prof. 
Svedherg mentioned a striking instanee of a dilute 
ah'osol of eadmium which repeatedly gelatinised, 
hilt reverted to flol whenever it was gently stirred. 

Sir Herbert Jackson addressed the meeting on 
glass and pyrosols, mentioning interesting details 
ranging over a wide field. In connexion with tho 
view that glass is not merely an undercooled liquid, 
but has a special gelatinous structure, Dr. M. 
Travers summarised measurements shoAving that its 
properties exhibit a discontinuity at a temperature 
about 70° below its softening point. 

The evening session Avas opened by an address by 
Sir Robert Robertson on nitrocellurose, in Avbich 
be dealt almo.st entirely Avith tho empirical re- 
lationships that have been found in eonnexion Avith 
viscosity. Mr. F. Sproxton, speaking as a manu- 
facturer, reviewed tho chemical and physical 
notions that have been put forward in suggesH’d 
explanation of the very numerous empirical ob- 
serA'ations. Dr, G. Barr and Mr. L, Bircumshnw con- 
tributed further experimental results upon the vis- 
cosities of cellulose acetate in mixtures of acetone 
Avith other soh'cnts.^ This was followed by an 
animated discu.ssion, in Avhieb it soon became evi- 
dent that the most urgent practical need is purely 
thooretiral AA'ork, in order to correlate by any kind 
of Anorking hypotliesis the vast amount of purely 
empirical information. Indeed, in the whole field 
or colloidal chemistry technical experience has far 
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outdistanced scientific explanation. Another 
urgent need is the development of exact and un- 
amoiguous methods gf study; the more distinctively 
colloidal the phenomenon the less tangible are the 
available mctliods of investigation. 

The discussion on rubber, which was opened by 
Mr. B. D. Porritt, also brought out many facts of 
practical importance, particularly with regard to 
tackiness, perishing, and the effect of light upon the 
viscosity of the solutions. This was followed by Mr. 
J. N. Mukherjee’s important paper embodying a 
quantitative study of the charges of colloidal 
particles as influenced by electrolytes. Mr. 
Clayton’s paper dealt with the similar effects pro- 
duct by non-electrolytes and emulsoids. 

After Prof. A. W, Porter had briefly defined the 
nature of cataphoresis and endosmosis, and Prof. 
McBaiii had communicated some preliminary 
results, using a simplified theory of the latter, Dr. 
W. It. Ormandy summarised valuable information 
with regard to applications on the indu.strial scale 
to clay, peat, silica, tanning, ore separation, anti- 
diphtheritic serum, gelatin, and the separation of 
oil and water from each other. 

The full value of the discussion will only Ik? 
realised by studying the printed report, which, 
most fortunately, is being made available at the 
low price of 2s. fid. by the Department of Scientific 
and Tridiisirial ^search. The book will contain a 
number of additional papers, such as those of Pauli 
and Freundlich, as well as contributions to the dis- 
cussions submitted in writing, and it will form an 
invaluable source of information for those interested 
in any of the extraordinarily large number of 
industrial topics considered. 


CHEMICAL SOCIETY. 

On October 28, Dr. M. 0. Forster delivered the 
Emil Fischer Memorial Lc'cturo Wx) a very large 
audience gathered .at tlie Institution of MtHdianical 
Engineers, S.AV'. iSir James J. Dobbie, president, 
was in the chair. 

In describing Fischer’s personality, the lecturer 
referred to his unswervinr’: singleness of purpose, 
his enthusiasm, his impatienee of trivia uties, and 
the goodness of heart which lay concealed beneath a 
somewhat severe manner. As a sotcritific investi- 
gator, Fif 'her was remarkable for his keen insight, 
unflagging energy, and extraordinary manipulative 
skill (c/. J,, 1919, 322 ii). In attempting to .sum- 
marise the results of Fischer’s investigations, the 
lecturer had no easy task, but he succeeded in 
giving a clear and logical ex])osition of his work on 
phenylhydrazino and derivatives, on the tripheiiyl- 
inethane colouring matters, the carbohydrates, 
glucosides and depsides, the synthesis of gallo- 
tannic acid, the purine derivatives, amino-acids, 
polypeptides, and proteins, the fundamental im- 
portance of his work to the seicnce of biochemistry 
being duly emphasised. Lastly, his relations to 
cliemical technology, in peace and in war (f/. J., 
1920, 41 r), were described, and the opinion ex- 
pressed that Fischer's greatest contribution in this 
direction was, probably, the stream of young 
chemists which passed regularly from his laboratory 
to the factories. The lecture is printerl in full in 
the October issue of the Journal of the Chemical 
Society. 

At the mooting held on November 4, at Burling- 
ton House, W., Sir J. J. Dobbie presiding, 113 
certificates for admission to the Fellowship were 
read a first time, and of the 18 communications on 
the agenda 7 were read in abstract. 

Sir W. J. Pope and collaborators presented three 
papers. The first dealt with the preparation of 
triphenylarsine and diphenylarsenious salts by new 
methods; the second described the interaction of 
ethylene and selenium monochloride and the isola- 
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tion of the selenium analogue of “ mustard gas ” : 
and the third treated of the preparation and 
properties of carbonyl chloride. The combination 
of carbon monoxide ana chlorine, in presence of 
suitably prepared charcoal as catalyst, was stated 
to proceed practically iinstantaueously at 14° C.,. 
whereas in technical maniifacLuro the temperature 
rises to about 400° C., at which much of the product 
undergoes dissociation. Tho density, melting- 
point, and the vapour pressure curve have been 
determined within wide ranges of temperature. 

Mr. G. van B. Gilmour outliiuHl a new method of 
estimating certain sugars and polyatomic alcohols 
based upon the fact that varying hut definite 
amounts of these substances are required to inhibit 
hydrolysis in the titration of boric acid with caustic 
alkali in aqueous solution. Prof. J. C. Irvine 
described investigations on the relationship of 
inulin to fructose; and on the conversion of cellu- 
lose into methylglucoside, a yield of about 85 per 
cent, being obtained by the method used. Prof. 
G. T, Morgan’s paper dealt with the acetylaoetonea 
of selenium and tellurium, prep.ared by the inter- 
action of aeetylacetone with tho respective tetra- 
chlorides; and that by Dr. E. B. Maxted on the 
inll lienee of lead on tho catalytic activity of 
platinum showed that its action as a catalyst 
poison ” is strictly similar to that of hydrogen 
sulphide. 


SOCIETY OF PUBLIC ANALYSTS. 

The opening meeting of the session was held at 
Burlington liouse, \V,, on November 3. Mr. A. 
Smetham presided. 

In a paper on “ Tho Gravimetric Estimation of 
Bismuth as Phosphate and its Applications in Ore , 
Analysis,” Dr. W. II. Sclioollor and Mr. E. F. 
Waterhouse described a modification of the method 
for the gravimetric estimation of bismuth us phos- 
phate. Details were also given of a process for 
determining bismuth in ores, in which the load is 
removed by iron wire, the copper, arsenic, and anti- 
mony arc extracted as sulphides with sodium 
cyanide and sulphide, and tin? bismuth then con- 
verted into phosphate and weighed. The authors 
agree with Moser that tho phosphate method is the 
best to use in the great majority of eases. 

Mr. P. J. Fryer read a paper on “ Tho Time 
Factor in Saponification ” dealing with determina- 
tions of the rate of safinnification of various oils and 
fats under specific conditions, with a view to ascer- 
taining whether such diilerenccs in rate ivere suffi- 
eiently great to serve ns the basis of an analytical 
method for identifying individual oils and fats. 

An apparatus for collecting samples of water at 
great depths was descrilied by Mr. W. T. Burgess. 
'Phe device, which is suitable for collecting samples 
from very deep wells or borings of small diameter, 
consists of a stout glass vacuum tube protected by 
a cylindrical casing through which water can freely 
pass; at tho required depth the upi>er end of tho 
exhausted tube is broken by a plunger operated by 
a falling weight. 

A paper on “ The Position of Analytical 
Chemistry in France” was contributed by Mr. V. 
Cofmaiv 


BRITISH ASSOCIATION OF CHEMISTS. 

The third annual meeting of tlie British Associa- 
tion of Chemists was held on October 30, at Man- 
chester, Mr. W. E. Kay presiding in the absence of 
the nresident. Prof. J. W. Hinchley. The total 
membership is now 1153, as compared with 759 at 
the beginning of tho year, and ten sections have 
been organised in Great Britain. The Association 
was registered under the Trade Union Acts in 
August, and membership is open to both employers 
and employees. 
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The annual report of tlie .Council refers to the 
growing appreciation of the market value of the 
chemist and to the recognition among chemists 
themselves of the economic value of a strong pro- 
fessional organisation. An Appointments Bureau 
has bcH:'!! established, legaUadvice given on general 
agreements and agreements with respect to patents, 
and in connexion with the Wljithw Councils a com- 
mittee has devotetl much time to secure federated 
action by professional, technical, and scientific 
workers. Cases of inadequate remuneration have 
lieeii investigated and action taken. In mast cases 
the employers h;ivo mot the Association syinpa- 
thctieally, and matters have been satisfactorily ad- 
justed. The Council considers that the inisappre- 
hension in the public mind in regard to the term 
“ chemist ” should be elearo'd up by legal action, 
if necessary. A committeo has bc'on appointed to 
investigate the qiu'stion and to suggi*st to the 
Council a specific line of action for securing the 
co-or>eration of the pharmaceutical and other 
scientific hoJie.s with the object of defining the 
future legal position of the chemist and his pro- 
fession, and of securing legislation to prevent un- 
qualified men from practising. 

Dr. H, Levinstein, presiding at the annual 
dinner, expressed his sympathy with the general 
objects of the Association. Chemistry was an 
honourable profession, but the chemist in this 
country did not obtain the status which other pro- 
fessional people enjoyed. With the principal ol)j(*(;t 
of the Association, vi/.., to raise the status of the 
properly qualified profc'ssional chemist, he was in 
the fullest agreement. In t)ie effort to secure this 
status one suggestion was to form a close association 
with the Institute of Chemistry, which had per- 
formed groat services for ehenii.st.s in the pa.st, but 
which by reason of its charter was iinabh' to fulfil 
certain of the functions of the Association. This 
view had been substantiated by Mr. Justice 
Peterson’s recent decision in the case of the Phar- 
maceutical Society (r/. i. and J., 1920, 361 lO. Deal- 
ing with some points in the pjopagaiida literature 
issued by the Association, ])r. J.evinsteiri said it 
was against the interest of (‘hemists to imf)0.se on 
their (‘rnployors conditions which were not econo- 
mically 'jound. Something had been said of the re- 
muneration of research chemist.s. He did not re- 
member any case in which chemists had not been 
remunerated for any invention for which they wore 
responsible. It would bo W(*ll to look at the other 
side. To-day it cost about £700 a year to employ 
one re.search cheniisi. Sonic works employed ten, 
which meant £3o,000 for five years, dlie capital 
had been sunk, but there was no c<>rtainty of an 
invention in the period which wouM give an ade- 
quate return. If one resulted, then it would have 
to cover the cost of the re.scarches whuh did not 
mat(Tialise. It was therefore only fair that the 
employer should bo able to restrif't a. chemist from 
leaving him <lirectly he lir.d made a profitable dis- 
covery, or from making ire<^ ns<‘ of information 
acquired by him in rurming plant or processes pro- 
bably designed and worked out by others. Agree- 
ments should bo fair both to employer and em- 
ployee. In proposing the health of the .Association, 
Dr. I..evinstein expressed confidence that its mem- 
bers would not forgot that they were a borfv' of prn- 
fessional men, and that they would set a high 
example of what a trade union ought to be. 


ROYAL SOCIETY. 

The following papers, among others, were read 
at the meeting held on November 4: — “Dilation 
and Compression of Liquid Carbonic Acid ” ; Prof. 
C. F. Jenkin ; “ Radiations in Explosions of Hydr«- 
gen and Air ” : Mr. W. T. David: “ Photochemical 
Investigationa of the Photographic Plato ” ; Dr. 
R. E. Slade and Mr. G. I. Higson. 


NEWS AND NOTES. 


AUSTRALIA. 

Industrial News Items. — AVork at the Broken Hill 

mines is expectisl to bo resumed at an early date. 

In giving evideiu'e at an inquiry relating to a 
44-Iiour week, a witness stated that it was possible 
to earn .£41 per fortnight at the Broken Hill Steel 
Works at Newcastle, N.S.AV., yet the company was 
seriously short of labour. 

The Common wealth Government has guaranteed 
£6 per ton for standard flax grown in the season 
1921. The Flax Committee hopes to declare a fur- 
ther substantial dividend on the 1918 crop, growers 
of wdiieb have already received £7 per ton. — 
{Offic'nd .) 

Glass Botlle Manufacture in Tasmania. — The Mel- 
bourne Glass Bottle Works Co., Ltd., is to erect 
immediately a factory near Hobart, which it is 
hopini, will be brought to the production stage by 
the end of this year. It is intended to supply all 
the requirements of Tasmania and to export to 
New Zealand. Extensions to the company’s works 
at Spotswood have been delayed by shortage of 
material, but this has now been remedied, and an 
increased output of 75 fxw cent, is foreshadowed. 
In consequence of the coal sliortage the company 
has lately Wn refusing all export orders. — (//id. 
Austral.^ Sept. 2, 1920.) 

Discovery of Cobalt Ore in Queensland. — The 

Ifnpcrial Mineral Resources Bureau announces the 
ivctmt receipt of a report by the Queensland 
Government Geologist on a deposit of high-grade 
cobalt ore which is of especial interest in view of 
the more extended use to which cobalt has beem put 
during ri'ce/it years. The deposit is located near 
Selwyn, in tlie Cloncurry district of Queensland. 
The cobalt ore, w'hich (Kcurs at the contact of 
diorite and schists, consists of cobaltito (sulph- 
arsenidc'of eol/alt) and erythrite or “cobalt 
bloom ’’ (hydrous arsenati' of cobalt). A picked 
.sample of the cohaltite rei'ently assayed for the De- 
]).irtinent of .Mines gave the following compo- 
sition; — Arsenic 40‘2%, sulphur 15‘8%, cobalt 
33’1 , nickel nil. iron 2'1''', insoluble (chiefly SiO,) 

8-3;’':,. * 

CANADA. 

Saskatchewan’s Bureau of Industries. — The province 
of Saskatchewan has instituted a bureau of in- 
<lustries, which has for its object tlic development 
of known resources within the j/rovince rather than 
the exploration of unknown ones. The practic- 
ability of every industry which might appear po.s- 
siblo of development, because of the presence of raw 
nmterial or other favourable conditions, will be in- 
vestigated by the Bureau. The clay industry will 
be taken first, geological surveys having indicated 
that the province Inis some of the most valuable 
clay depo.sits in the world. Manufactured bricks 
have hitherto been imported in large quantities 
from Alanitolia, Alberta, and the United States. 
Existing [)lants in the province cannot supply the 
(hunand, and it is held that the industry can be 
developed not only to supply home needs but also 
to engage in export. The lumber industry will 
also be considered. No advantage, for instance, 
ha.s yet been taken of the immense possibilities of 
pulp manufacture, a question of prime importance 
in view of the universal shortage of newsprint. 
Coal-mining lias possibilities of greater development 
notwithstanding there are 61 coal mines in the bo- 
vine© producing 300,000 tons per year. The 
Dominion Government, in conjunction with the pro- 
vincial governments of Manitoba and Saskatche- 
wan, has erected a plant at Estevan^ Saskatchewan, 
for the briquetting of provincial lignite, and this 
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will be producing by the end of the year. The 
Bureau will also investigate the tremendous water 
powers of the rtorthern rivers, and the more 
economical transmission of electrical power over 
long distances. Numerous indications of oil and 
natural gas, which have never l)een adequately sur- 
vev<Hl, will receive full attention with a view to ex- 
ploitation. — {A\nic. Ind. rr&(j. (Uinada, Ocl., 1920.) 

Denaturing Alcohol at the Dislillerles. — By amend- 
ments made to the Inland Itevcnuo Act, the de- 
naturing of alcohol, which was formerly carried on 
only at the denaturing plant of the Inland Revenue 
Department at Ottawa, may now bo done by the 
distiller. This is regarded by leading chemical 
inanufacturors and by the Canadian Section of the 
Society of Chemical Industry as a decided advanc'' 
in the development of industrial alcohol manufac- 
ture in Canada. It is hoped that under the now 
conditions the money saved in freight between 
Ottawa and the distilling plants will lead in time 
to a reduction in the price of alcohol, which is now 
very high. 

Shipment from the distilleries to permit holders 
may he made only in respect of grade No. 1, con- 
sisting of 80% ethyl alcohol and 20% methyl alcohol ; 
or of grade No. 1 benzine, consisting of 90% ethyl 
alcohol, 9% methyl alcohol, and 1% commercial 
benzine. Hospitals and universities holding per- 
mits to have grade No. 1 special ” in possession 
and use may receive denatured ah'ohol composed of 
90% ethyl alcohol and 10% methyl alcohol. Grade 
No. 2, consisting of 70% ethyl' and 80% methyl 
alcohol, may bo shipped witliout restriction. 


BRITISH INDIA. 

Tlic OIeo-rc8ln Industry.— In a report on forest 
administration in the Punjab during 1918-19. the 
Comservator of Forests states that the Indian oleo- 
resin industry lor the production of rosin and tur- 
pentine can now ho accepted ns an established 
source of supply of these articles, which not only 
meets the Indian demand, but has every prospect 
of rapidly building up a sound export business. A 
sc'cojid Kopar's unit has Ik'OIi ordered for the Jallo 
factory, where, during the year 1918-19, 28,778 
maiinds of resin was distiiled, yielding 18,731 
maunds of rosin and .52,701 galls.* of turpentine. 
A 3-unit factory is nearing eomplttion at Bareilly, 
in the /nited Provinces, and these two factories 
will be jd'lc to handle 180,000 maunds of crude 
resin annually. Attention is also lieing paid to the 
siamlardisation of rosin and turpentine, whilst re- 
seareli has opened up new prospect.s for the dis- 
tillation of ro.sin for the production of rosin oil, 
pinoleiie, jiitch, and ro.sin gas. The demand for 
rosin oil appears to k; considerable, ’and the pros- 
jK-cts of this line of imiuiry are promising (ni.''und = 
82'3 Ib.). 


Camphor Production in Burma. — A development of 
importanco to celluloid manufacturers is reported 
from Burma, where a 65()-acre camphor plantation 
has been established :it Aktsauk, Southern Shan 
States, anrl is now producing on a commercial scale. 
It is stated that a distilling plant is in operation, 
and that a refining plant is being erected. — (Oil, 
Paint and Driu) Pep., Sept. 27, 1920.) 


SOUTH AFRICA. 

Reported Mineral Discoveries.— The discovery of a 
series of gold-bearing reefs, one 12 ft. wide and 
carrying high values, is reported from the Heidel- 
berg dcstrict. It is also stated that valuable de- 
posits of iron, platiiiung and coal have been located 
m the Gala district. Cape Colony, and that im- 
portant firms are interested.— (0)S?ciaI.) 

Manufacture of Chromium Compounds. — A factory 
f^or the manufacture of chromium compounds has 
been established at Viljoens Drift, Orange Free 


State. At present only sodium chromate and bi- 
chromate are lieing produced, but there is room for 
considerable expansion, as largo supplies of chronic 
or« are available (c/. J., 192U, 237 it), and coal is 
very much cheaper than in Great Britain. The 
bichromate is used loyally in the chronic tanning 
of leather, and there is a possibility of opening an 
export trade with Australia, a trial consignment 
having bwn sent. — (Official). 

UNITED STATES. 

Synthetic Methyl Alcohol.— An unusual demand for 
methyl alcohol for manufacturing organic accelera- 
tors used in viileanising rubber and for making 
lormaldehydo, coupled with a growing shortage of 
wood for distillation, is stimulating research on 
the .synthesis of methyl alcohol. Natural methane 
is being used as the starting material, and good 
progress is recorded. 

A New Colorimeter.— The first the colorimeters 
devised in the research laboratory of the Eastman 
Kodak Company has been shown and has created a 
favourable impression. There are four standard- 
ised wedges (minus red, minus blue, minus green, 
and neutral) to measure intensity, and the position 
ol each wedge is not<‘d upon a numerical scale so 
that a simple, accurate record is possible. Various 
attaeliments make the instrument adaptable for 
liquids, solids, dyed materials, etc. 

The Sixth National Exposition of Chemical Industries. 

— Four liundrcd and fifty-seven exhibitors and an 
atteiidanee of more than 125, 000 testify to the 
success of the recent exhibition, the most encour- 
aging features of which were the improvement in 
the exhibits and the greater interest shown by the 
public. Models such as are used to depict the* 
structure of organic compounds were made use of 
to emphasise the relationships between dyes, medi- 
cinals, explosives, and toxic gases. As on former 
occasions, natural resources of interest to chemists 
were attractively displayed by governments, rail- 
ways, and cities. Next year the exhibition will be 
held in a building, one floor of w'hich has a greater 
area than tlie four floors of the largo building used 
hitherto, and new features are to be expected. 

Fireproofing of Wood.— At the Forest Products 
Laboratory it has been found that the ordinary 
“ calcimine ” i,s as satisfactory as any other type of 
paint for decreasing the danger of fire spreading 
from such small sources us sparks, cigarettes, etc. 
Treatment with caleimiiic is best adapted for inside 
us(‘s, and although not so efficient as methods in- 
volving impregnation of wood with chemicals under 
pre.ssure. it is much less expensive and therefore 
applicable where small amounts of wood are in- 
volved. For outside application the laboratory has 
devised a coating with consists of zinc borate and 
ehromo green ground in linseed oil. This material 
has retained its fire-resisting properties after three 
i years of exposure out of doors. 

Coffee Research.— The Joint Coffee Trade Publicity 
j Committee has entered into an arrangement with 
I the Mas.sachusetts Institute of Technology whereby 
I research will be conducted on coffee with respect to 
its intluonce upon health and nutrition. It is in- 
tended to determine the comparative amounts of 
eaffeino and other constituents in beverages pre- 
pared by different methods, and the study will in- 
cludo the effect of water at different temperatures 
and of different degrees of hardnos.s, and of water 
purified by the various standard methods. A study 
will also he made of the effect produced by the 
addition to prepared coffee of hot and cold milk, 

» cream, sugar, salt, and other materials. Various 
volatile oils, tannin and other ingredients, espe- 
cially astringent substances which give undesiraWe 
flavours, will be included in the research, as well as 
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the effect of different degreeg of roasting and of 
granulation of the bean. 

Molasses. — The brochure ^n molasses compiled by 
C. J. West and published by Arthur D. Little, Inc. 
(c/. J., 1920, 322 r) contains a bibliography of the 
literature of the subject, wltich appears to be very 
complete save for the omission of certain recent 
patents, such as those for the utilisation of 
molasses for the prorluction of glycerin. The biblio- 
graphy is preceded by a short descriptivo account 
of molasses from tiie chemical and industrial stand- 
points, together with sonic statistics of production 
and utilisation. In view of the interest now being 
taken in the subject of motor fuels, it may be noted 
that during the season 1918-19 the amount of 

blackstrap,” or low-grade eane molasses produced 
in the United States was 16,101,650 galls. (Ameri- 
can); whilst 124.251,633 galls, was imported from 
Cuba, 15,118.678 from Porto Rico, 11,065,996 from 
Hawaii, and 5,820,054 from other countries. During 
1919 the amount of molasses fermented was 
123,498,693 galls., giving 75,407,357 galls, of 
Cologne spirit and 816,103 galls, of nun. 

The Coal Industry. — H.M. Commercial Secretary 
at Washington reports that the coal production of 
the United States increased from 531*6 million 
short tons in 1915 to 544*3 million tons in 1919, the 
output in the latter year consisting of 86,200,000 t. 
of anthracite and 458,100,000 t. of bituminous coal. 
The output of anthracite more than doubled in the 
28 years before 1917, since when it has nunained 
stationary, and it seems that the production of 
anthracite hn.s reached its maximum. During the 
same period, however, tlic output of bituminous 
coal increased fourfold and has since tended to keep 
paf'o with the country's industrial expansion. The 
• chief factors limiting supplies an* labour shortage 
and inade(piate means of distribution. The aggre- 
gate exports of both anthracite and bituminous 
coal, which were never more than a very small pro- 
portion of the total output, liave been maintained 
at a steady level. Uxpnrts of anthracite are prac- 
tically oonfinetl to Canada, hut during the last year 
exports of bituminous coal have been divorti-d to 
new fields. Tlio snhjoiiK'd table gives the exports | 
of bituminous coal in millions of long tons for the ; 
fiscal years ended June 30, 1913, 1918, 1919, 1920:— ! 

Exports of Bituminous Coni from the Jhiitcd Slates. I 



1913 

1918 

1919 

1920 

Canada . . 

11,981 

Kl.lMI.'l 

14,198 

10,470 

Italy . . 

92.5 

201 

22H 

2803 

Cuba 

1274 

1404 

1002 

1243 

AriiPntlna 

:i9 

247 

234 

934 

Brazil 

2:u 

02.5 

73:j 

510 

Other Countries 

1C.3(> 

1792 

1754 

5642 

Total 

1 (1.0.^ 5 

21,062 

1H.149 

19.857 


The average output in short Inns per man cm- : 
ployed in American mines for e.'ich year from 1912 1 
to 1918 was : —For anthracite, 520, 505, 504, 548, 646, | 
672 tons; and for bitumiiu.us coal, 837, 724, 794’ , 
896, 915, 942 tons. Tlie total cost of bituminous 
coal at the pit was ,‘^2.77 per ton, including a labour i 
cost of J[^2,07. The average export prices per ton ' 
in 1919 varied from ^7.22--$8.80 for anthracite, i 
and ^4.20 — ^5.13 for bituminous coal. — (Bd. of 
Trade J., Oct. 7, 1920.) • j 

JAPAN. i 

The PotaMlum Bichromate Industry. — The demand 
for potassium bichromate in Japan has been 
steadily increasing for some time past, and until 
recently this article was entirely derived fiom over- 
seas, the importation in 1912 exceeding 625 long 
tons. The tremendous rise in price, however, from 
0.17 to 2.00 you per Ib. (yen = 2s. Old.), caused the. 
manufacture to be taken up in the country, and at 
present itr is being made by eight important firms, 
which command a total capital of 900,000 yen ana 


an output capacity of 1730 tons. The lariat of 
these firms is the Nippon. Seiren Co.^ of Tokyo, 
which is controlled by Dr. T. Tahahashi and which 
also produces sodium silicate and peroxide, potas- 
sium permaiigaiiuto, aluminium sulphate, etc. 
There were formerly many small undertakings 
which converted imported sodium bichromate into 
the potassium salt, but these have been completely 
extinguished by the recent financial crises. 

The main uses of this salt in Japan are for 
making matches, dyes, in tanning, and for electric 
cells. The official estimate of the country's demand 
is 1116 tons per annum. The cost of production is 
! now so high that it is feared that unless protection 
I Ik» granted the home' manufacture will cease. 

Japan produces its own chrome iron ore, but it is 
of rather poor grade, ore containing 45 — 50 per 
cent. (Vjf), being rarely found. The output in 
recent years lias lieen (long tons):— 1309 in 1913, 
2080*4 in 1914, 2943*3 in 1915, 8139*2 in 1916, and 
8791*7 in 1917. 

Beet-Sugar Industry. — The Hokkaido Sugar Manu- 
facturing Co., the jiionccr beet-sugar company of 
Japan, owns 3500 acres of land, and obtains beets 
from an additional 12,500 acres on contracts with 
farmers, who are provided with seed and fertilisers 
and paid at the rate of 8 yen per 1000 kin (16s. 4d. 
per 1333 lb.). Seed is obtained from Utah, Idaho, 
and Holland, and the crop is dealt with by mechani- 
cal means. The factory has a capacity of 600 tons 
} a day, and it is anticipated that beets will he ob- 
tained from an area of 22,500 acres in 1921.— (U.fi^. 
Corn. Bep., Sept. 7, 1920.) 

FRANCE. 

i Industrial Notes. — Chemical Industry. — Owing to 
; difficulties in distributing the Oermnn chemical 
j products due to France under the Peace Treaty, 

! centres to regulate distribution, known as ” comp- 
! loirs ehimiques,'^ have been established to ensure a 
i fairer distribution than has hitherto been the case, 
i One of ilu'se new centres is ” f/C eomptoir d'appro- 
visionijement des tcintnreries dn Nord de la 
I France,” with headquarters at Ronhaix. 

Good progress is being made in the prodiiction of 
I synthetic ammonia (cf. f.), and large sulphuric acid 
and superphospjiate plants are about to be erected 
in Strn.shourg by the Socicte dc 8t. Gobain. The 
production of natural phosphate has been stimu- 
lated in Algeria and Tunisia, the ” Societd des 
Phosphates Tunisiens ” reporting an output of 
34,200 tons in September last, which compares wtih 
12,100 t. in September, 1919. 

Coal. — One of the first effects of the coal strike in 
Great Britain was a sudden rise in the price of 
American coal imported into Franco. Deliveries 
from Germany are regular, and about 97 per rent, 
of the coal, coke, and briciuettes promised has 
been delivered, hut the quality, oapcH-ially that of 
the coke, is very unsatisfactory, and measures are 
being taken to effect an improvement. Production 
in the Sarro district continues to increase and, pro- 
vided that the prc'scmt rate is maintained, it is 
anticipated that the output for 1920 will total 10 
million t., and 13 million t. for 1921, which was the 
figure reached in 1913. Supplies from Belgium are 
scanty, and only 54,000 t. was delivered during the 
first fortnight of September. 

Pefy'olevm.— The groat difficulties experienced in 
transporting petroleum from the oilfields have led to 
the suggestion that it should bo utilised in situ to 
drive powerful Diesel engines for generating 
electric current which could ho conveyed at about 
1.50,000 volts over wide tracts of country. It is 
thought that this would he a cheaper method of 
transport than the plan of laying pipe-lines for con- 
veying mnzout and heavy oils, 

IFflfer Transport . — The scheme of constructing a 
North-Eastern Canal to connect the North Sea ports 
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with the coalfields and industrial centres is again 
attracting attention. The total length would be 
about 254 km., and the cost is estimated at about 
400 million francs. 

The Claude Synthetic-Ammonia Process. — At an ex- 
traordinary meeting of the “ Societe I’Air 
Liquidc,” held on October 8, M. Georges Claude 
presented a report on tho progress of his work. 
Kcferring to the criticism made by members of the 
“ Academie des wSciences ” that the plant which they 
had inspected in January last for producing a daily 
yield of 100 — 150 litres of liquid ammonia was on 
a laboratory scale, M. Claude stated that within a 
few weeks ho would invite the “ Academie” to in- 
spect a plant now producing 1 to I'S metric tons 
daily. The output had thus been increastHl ten- 
fold, and further progress was anticipated. — (liev. 
Prod. Cliirn., Oct. 15, 1920.) 

GhlNERAL. 

Register of Chemical Assistants.— The Institute of 
Chemistry has initiated a Register of Chemical 
Assistants to which only those who have matricu- 
lated or passed an approved preliminary examina- 
tion will 1)0 admitte<l. Parents of assistants are 
rotjuired to t('.stify that the youths are precluded 
from taking a systematic four years’ day course at 
a recognised college, and to give an undertaking 
that they will attend evening classes with a view 
to obtaining a qualification. Members of the 
Institute are asked to assist by making known their 
requirements to tho Registrar, by encouraging and 

S romoting tbo.se of their registered assistants who 
iligently follow evening courses, and generally by 
doing all they can to remove tho career of labora- 
tory assistant from the list of “ blind alley ” occu- 
pations. The Register is divided into three 
grades: — A, youths who have passed an approved 
preliminary examination; R, tlioso who hav<; abso 
completed studies of the standani of a first-year 
University course; and (’, those whose studies have 
attained tho standard of a completed sr-cond-yoar 
University course. 

Chemical Industry Club. — The annual meeting was 
hold in the Club Rooms on October 29. i)r. W, R. 
Ormandy presiding. Tlio accounts were passed, 
tho new committee elected, and various suggestions 
wore put forward with a view to incrca.sing the 
popularity of the club, more particularly in 
connexion v ith the monthly meetings. It was 
announced that the Rt. Hon. Lord Moulton, Sir 
William Pope, and Mr. Max Muspratt had accepted 
invitations and would speak at the annua! dinner, 
to he hold in the Connaught Rooms, W.C., on 
Friday, November 19. Applications* for tickets 
should he sent, with remittance (15s.), as early as 
po.ssible to the lion, secretary at 2, Whitehall 
Court, S.W. 1. 

The Newcomen Society. — A new society bearing 
this title has been formed for the study of the 
history of engineering and technology. Local sec- 
tions have been established in liondon and Rirm- 
ingharn, and it is proposed to make a card index of 
published information, and eventually to issue a 
journal. Tho inaugural mcH'ting was held at the 
Patent Olfico, London, on November 6, when Mr. 
E. W. Hulme, late librarian, read a paper cntitle<l 
“ An Introduction to the Literature of Historical 
Engineering to tho Year 1640.” Mr. A. Titley, of 
Birmingham, is president, and Mr. H. W. Dickiii- 
eon, of th© Science Museum, South Kensington, 
hon. sec. and treasurer. 

I The Calorific Valuation of Coal Gas. — The Metro- 
ppolitan Gas Referees, in a notification for the final 
nuartor of 1920,- applicable only to the South Motro- 
j^litan Gaa Company, state that as the latter com- 
ly has declared its intention under the new 


Parliamentary powers of supplying gas of a calorific 
value of 550 B.Th.U.* gross ncr cubic foot, testings 
of the company’s gas for illiiniinating power are 
to cease, and the calorifif: value testings substituted 
therefor are to be made thrice daily at intervals 
of not less than three^ hours. Those testings are 
to be nuido with the Boys calorimeter, with which 
the testing places are already provided, as the 
RefcrcKjs are not prepared at pre.scnt to prescribe 
for official testings a continuously recording calori- 
meter. They will samdion the installation for 
observation only of recording calorimeters of any 
promising types. 

Rubber-Seed Oil in the Federated Malay State*. — In 

tho Report of tho Agricultural Department of the 
Federated Malay States for 1919, the Director of 
Agriculture states that the experimental hydraulic 
oil-expre.ssing plant of the Department has been 
lent to the JMalayan Oil Mills, Ltd., a local com- 
pany formed primarily to manufacture rubhor-soed 
oil. It ha.s been ascertained that seed on storage 
deterioraU^s and produces an oil containing up to 
about 25 per cent, free fatty acids, and that such 
oil is not generally suit,a])!e jus a substitute for lin- 
seed oil. Further, this oil is not suitable for many 
piirpo.seH owing to its slower drying power compared 
with linsi'cd oil, and it is necessary to prepare a 
” boiled ” oil for commercial purposes. Consider- 
able progre.ss has been made in the work of refining 
the oil, hut it is probable that the processes re- 
quired can only ho carried out in a faetory under 
the supervision of a trained chemist. Experiments 
on tho preparation of “ hoile^l ” oils have shown 
that a sati.sfaetory product can bo obtained from 
a raw oil free from fatty acids. A fuiiher problem, 
namely, tho prevention of the deterioration of seed 
on storage, remains to be attacked. Freshly-col- 
lected seed yields an oil with very low acid content. 

Cassava Industry in British Guiana. — The large- 

scale cultivation of the manioc, or cassava, is about 
to ho initiated in British Guiana by the Emido Co,, 
Ltd., of Liverpool, This firm imports large quan- 
tities of cassava into tho United Kingdom for tho 
purpose of starch manufacture, etc., and it now 
proposes to use it in the manufacture of soap {cf, 
J., 1920, 34 n). — (But!. Dept, Trade, and Com., 
Canada, Sejd. 13, 1920.) 

Sugar Production in Jugo-SIavia. — Tho output of 
H'fined sugar in Jugo-Slavia for 1920 is estimated 
at 35,000 metric tons, compared with 10,000 t. in 
1919, and a normal production of 60,0(K) t. Aa 
60.000 t. represents the local consumption, 25,000 t. 
will have to he imported. The shortage is duo to 
la<‘k of sugar beets, tho area under tho crop being 
43,283 acres, against a normal acreage of 77,968. — 
{U.S. Com. Rep., Sept. 2:3, 1920.) 

Cane-Sugar Production in Trinidad. — It is antici- 
pated that the sugar-cane crop of Trinidad for tho 
new crop year will be 25 to 30 per cent, greater than 
in 1919-20, when 58,416 tons of sugar was made, 
compared with 47,850 t. in 1918-19, and 70,891 t. in 
1916-17. The high prices which have prevailed for. 
sugar have caused a great increase ,in tho area 
under cultivation, and there have also been ini- 
provoimMits in the efficiency of local sugar factories 
and a considerable extension of factory facilities. — 
(P.S. Com. Rep., Sept. 22, 1920.) 

Camphor in Foochow, China. — The position of 
camphor in Foochow has improved considerably 
siiu'o 1917 (cf. J., 1920, 185 ii), as exports increased 
from 56,5,33 lb. in 1918 to 931,600 Ih. in 1919, and to 
427,066 lb. during tho first quarter of 1920. Stocks 
of camphor and camphor oil at Foochow amounted 
tp 80,000 lb. and 40,000 lb. respectively, not in- 
cluding 27,000 Ib. held by the Government Camphor 
Bureau. Prices are unusually low owing to 
Qoverxmieiit restrictions on production and distilla- 
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tion and to lack of demand. The camphor is 
initially distilled in the interi5r of the country, and 
the camphor oil is sent to Foochow for redistillation. 
—(U.S. Com. Eep., Aug. JS, 1920.) 

Essential Oils In Southern Spain, — Most of the 
essential oils, viz., rosonftiry, lavender, penny- 
royal, thyme, spike, sweet-fennel, bitter-fennel, 
sage, and marjoram, arc extractenl from the plants 
which grow wild in the uncultivated regions of 
the provinces of southern Spain. The total annual 
production, whi^h might bo much increased, is 
estimated as follows: — Rosemary, 150 metric tons; 
thyme, 100 t. ; spike, 50 — 100 t., other essences, 
50 t. Small quantities of the following are obtained 
from cultivated plants: — Rue, juniper, neroli 
bigarde, marjoram, Spanish eucalyptus, geranium, 
and Spanish rose. Production is intermittent, 
depending largely on prices; and in many cases the 
buyer has to furnish the producer with a still and 
equipment, make an advance payment, and guar- 
antee a fixed price for the output.— (f/.»S'. Com. 
Eep. SuppL, Aug. 17, 1920. 

Cyanamide Production in Germany. — The output 
capacity of the German cyanamide factories 
amounts to about 600,000 metric tons p('r annum 
and is distribut^id as follows: — Mitteldeiiischo 
StickstofTwerke A.-G., Piestoritz, 175, (K)0 t. ; Ober- 
schlesische Stickstoffwerke A.-G., Chorzow, 150,000 
t. ; A.-G. fur Stickstoffdiinger, Knap.sack, Gross- 
Kayna, 140,000 t, ; Rayerische Stiekstoffworke 
A.-O., Trostberg und Margarctenberg, 75,000 t, ; 
Lonzawerke, Waldsbut, 60,000 t. It is nuticipatod 
than only 300,000 t. wdll be produced in 1920, 
owing to lack of coal, which is likely to continue on 
account of the exports r('(piired under the Peace 
Treaty. Hence the urgent need for developing the 
water-power resourc'cs of the country. — (/. fiir 
Sauersfoff- und Hf irJ; staff -Ttui., :\ug., 1920.) 

Attendance at German Universities. — During the 
past summer a total of 89,000 students entered the 
German universities, wliilst 18,686 attended the 11 
“ Technischo Ho<'hsc!iulen.” In addition, there 
were 12,000 students at the Higher Schools for 
Agriculture, Veterinary Science, and Commerce, 
and other institutions, making a grand total of 
115,000 students, including about 7700 women at 
the universities and 280 at the technical institu- 
tions. The distribution of the students according 
to courses, compared witli that in the summer of 
1914, was: — Medicine, 19,534(16,048); mathematics 
and natural science, 10,125 (8132); pharmacy, 952 
(11,000); political .science and agriculture, 10,335 
(3S7d).~(Clu!m.-Z., Sept. 14, 1920.) 

Dye Manufacture in Sweden.— The plana to build 
up a native dye industry in Sweden have appar- 
ently met with no success. The company — A.B. 
Svensk Fargamnesindustri— founded in 1917 to 
start the immediato manufacture of dyes and 
chemical.s, based on various Swedish inventions 
and methods said to ha\<‘ bi'cn thoroughly provi'd 
in practice, has never got under way, and so far 
has only produced a few dye iiiR-rmc'diatcs winch 
are ealeable as finished pharmaceutical products. 
The greater part of the 12 million kronor (krona = 
Is. Ud.) capital has been lost, and the /lirectors 
have come to the coiulusion that dye production 
on a large scale is only possible in' Sweden with 
State aid. Attempts to raise more capital to keep 
the company in being have been futile, and early 
liquidation is anticipated. — (Z. angew. Chem., 
Sept. 8, 1920.) 

The Kalian Pumice Industry.— The seat of the 
Italian pumice industry is the volcanic island of 
Lipari, where 90 per cent, of the pumice mines 
belongs to the municipality. The mining methods 
employed are primitive, and drifts run into the hill- 
sides are abandoned long before they are exhausted 


owing to caving in, no props being used. Three 
grades of pumice are product^, viz., chips, powder, 
and lump. Tho export consists; mainly or powder, 
except to tho United States, where the crude pumice 
is imported and converted into puro powder, 
Italian-ground pumice being considered of inferior 
quality. Lump pumice is used mainly by carriage 
and automobile makers, lithographers, platers, and 
manufacturers of patent leather and enamel. Tho 
pumic'e trade declined greatly during the war, but 
exports are now rapidly increasing. During 1919, 
18,244 metric tons was exported from Lipari, in- 
cluding 3257 t, to Franco, 1451 t. to England, and 
7532 t. to the United States.— ((7.5. Co7n. Eep., 
Aug. 18, 1920.) 

Cinchona Bark from East Africa and the Cameroons. 

— Samples of cinchona bark from East Africa were 
exaiiiined at tho Imperial Institute, and the con- 
clusion arrived at was that bark of good quality 
can be grown in East Africa, and that plantations 
(jf the Cinchona Ledgeriana type should bo ex- 
tended in preference to Cinchona succirubra, as 
bark from the latter has shown variation in its 
content of total alkaloid and quinine. Bark from 
experimental plantations established by the Ger- 
mans in the (jaineroons w.as found to yield more 
quinine sulphate than average cinchona bark from 
.Java. It is possible, however, that when the trees 
are regularly stripped for tho production of bark 
the yield of (luininc may bo diminished, Tho 
number of trees in this colony is reported to be in- 
sufficient to provide commercial quantities of the 
hark.— (7?a/(. Imp. Inst., 18, No. 1, 1920.) 

Minerals from Morocco. — In connexion with tho 
investigations conducted by a Commission sent out 
by the Department of Overseas Trade as to the pos- 
sibility and conditions of trade between Morocco 
and the United Kingdom, a number of minerals 
was forwarded to and examined by tho Imperial 
Institute. Several of the minerals were of pro- 
mising character. Four samples of iron ore, mostly 
hiematite, collected near tho Atlas Mountains, 
varied from good-quality to high-grade ore, and 
contained 54’6- 68,<i of iron, O’Ol — 0’04% of 
phosphorus, and from nil to 0'062% of sulphur. A 
sample of maiiganiferoiis iron ore was pronounced 
to he of fairlv good quality and suitable for tho 
production or pig iron or low manganese spiegel- 
eisen; it contained Fe 51*25%; MnO 4*99%; SiO, 
10*14%; P 0*03%; and S 0*09%. A pyrrliotito 
nickel ore from Seba Lowajit contained traces of 
monazite, and it is suggested that any heavy sands 
in the vicinity should he examined to ascertain if 
this mineral occurs in workable quantities; the 
sample contained Fe 38*9%, Ni 3*63%, and Cu 
0*77%. Another mineral investigated gave 
Ni 21*60%, Fo 25*31, no copper, and As 14*95%. A 
sample of iron ore from Emerzokan contained the 
uranium mineral autunite. A good-quality lead 
ore from tho Atlas Mountains contained 67*45% of 
lead and 8 oz. 10 dwt. of silver per ton ; and another 
ore from the same district gave 1*54% of copper, 
6 dwt. 3 gr. of gold, and 1 oz. 2 dwt. 21 gr. of silver 
per ton. — {Bull. Imp. Inst., 18, No. 1, 1920.) 

RoRario (Argentina) in 1919. — Considerable progress 
has been made in tho recovery from the trade de- 
pression due to tho war. Mining has revived, and 
the Corporacion Minora Famatina, which produced 
7.33 metric tons of copper in seven months, is anti- 
cipating an output of .300 tons of metal per month. 
Activity is being shown in lead and borax mining, 
and developments are expected. Tho quebracho 
industry had a very good year, exports of extract 
reaching 172,588 metric tons, compared with 
124,710 t. in 1918 j 51,264 t. of quebracho logs was 
exported, but shipments are curtailed by high 
freij^ts. The quebracho extract industry is 
dominated by the operations of the Forestal Land, 
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Timber and Railways Co., Ltd., which has in- 
creased its authorised capital to £7,000.000. The 
sugar-cane plantations and mills Were rully occu- 
pied, the production for the whole of Argentina, 

270.000 t., being sufficient to cover home consump- 
tion, estimated at 234,222 t., for the first time.— 
{U.S. Com. Rep., SuppL, June 24, 1920.) 

Mineral Resources of Far-Eastern Siberia. — Gold, 
iron, silver, lead, zinc, copper, coal, and petroleum 
are among the mineral resources of the Amur, 
Maritime and Anadyr provinces of Siberia. Gold 
has been mostly worked in placer deposits, a total 
of 13,30.5 lb. being produc-ed in 1915, but it is hoped 
that reef gold will be found and that production 
will be intensified. Iron deposits have been known 
for over 75 years, but have been somewhat neg- , 
Iccted in favour of gold. Magnetite deposits occur I 
in various districts, the chief being at Hiolaya Gora, * 
where the total ore is estimated at 2,040,215 tons; 
the Sergievsk and Sudzukhc deposits are .said to 
contain a further 243,745 tons. Hrematite ores, 
with from 35 to 05 per cent, of iron, are found in 
the Little Khingan mountains. Some 2,708,250 
tons are said to occur in the soutliern part of this 
region, the northern part having scarcely been ex- 
plored as yet. Hog ore occurs at Nicolaicvsk, where 
there is a deposit containing about 902,750 tons ot 
ore, and in other areas of the Ussuri district. At 
present, iron ore is produced only in the Olginsk 
and Sergievsk districts, and it seems that a local 
iron industry has not great prospects. 

Deposits of silver, load and zirn; ores extend from 
the Chukotsk peninsula to Korea, and from Trans- 
baikalia to the Pacific. Tlie total quantity of ore 
may roach 2 million tons containing an avorag<' 
of 12 per cent, lead, 17 per cent, zinc, and 280 g. of 
silver per metric ton. A mill at Tetiukhe can treat 

50.000 t. of ore annually; its output could easily Ik.* 
raised to 03,000 t. h-ad, 7,200 t. zinc and 25, .300 lb. 
silver, and sulphuric acid could he manufactured. 
Tndi(‘ations of copper are ahuridayt, hut so far the 
ore is mined only in two deposits in the U.ssuri dis- 
trict, wliere the average metal content ns r5%. 

Deposits of antimony, arsenical ores, cinnahar. 
mica, etc., are also known, but little has been done 
to develop them. All kinds of coal are found in 
the Russian Far Fast, including brown, bituminous, 
loug-flauK'd. and aiithraeito coals, Tho importance 
of the deposits on tho mainland Js purely local, 
but the 'oal on tho island of Sakhalin, where the 
strata ai' similar to those in .lapan, C.anada and 
Alaska, m: dit booomo of importance in tho future 
as a source of freight and fuel for shipping. 3’ho 
estimated reserve of coal in tho Russian Far Fa.st 
amounts to over ,3000 million tons. Petroleum oeeur- 
renees are known, hutdefinite eonelnsions as L) their 
value cannot be drawn until careful .investigation 
has been made . — (Minmg Mag.^ Sej)t. 1920.) 


LEGAL INTELLIGENCE. 


Alleged Infringement of Society's Citarteii. — 
A. II. Jenkin v. The Pharmaceutical ^orAety of 
Great Britam. 

In the Ohancorv Division, on October 27, Mr. 
Jiistiee Peterson delivered hi.s reserved judgment in 
the action brought by H. .Tenkin against the Phar- 
maceutical Society of Great Britain to test the 
Society’s right to embark upon certain projects 
which it was contended would convert the Society 
mto an employers’ trade union and not be for the 
benefit of the members as a whole (c/. J., 1920 
361 r). ’ 

His Lordship held that the Society’s Charter, 
which mentioned as one of its objects the protection 


of members who rairicd on tho business of chemists 
[ or pharmacists did not justify the Society in undcr- 
! taking all kinds of ifisuranco business as might lie 
I done under the Society’s proposals. Nor did the 
1 Charter justify the v8oei#ty in regulating tho hours 
I of husiiKiSs, the wages and conditions of work in the 
I indu.stry, and the prie^.s at wliich article.s were tc 
j bo sold. Such action wVuld in fact convert it into 
I a trade union, and such conversion was never eon- 
1 teinplated when the Charter was granted. Similarly 
! tho Society was not entitled to spend money on 
; promoting and maintaining an Tiunistrial Council 
■ Committee to regulate tho hours business, wages 
and eondition.s of work in tho indu.stry, and there 
would be declarations to this effect. 


PERSONALIA. 


Sir .1. ,i. Dobhie has retired from tho post of 
Government Chemist. 

Dr. V. Denri, of Paris, has hern appointed pro- 
fe.ssor of phy.sical chemistry in the University of 
Zuri<h. 

The degree of Master of Arts, honoris causd, has 
lieen conferred on Prof. T. M. Lowry by tho Uni- 
versity of Cambridge. 

Mr. C. A. Mitchell has been appointed to succeed 
Mr. .Julian L. Bak(?r, now editor of the Journal of 
the Institute of Brewing, as editor of The Analyst, 
as from January next. 

The chair of physiology at tho Anderson College 
of Medicincj (Glasgow, has Ixjen filled by tho 
i appointment of Dr. W. Morris, a.ssistant to the 
j professor of pliysiology in tlie University of Glas- 
j {;ow. 

1 Mr. F. .1, Harlow, head of the <lopartment of 
] niathematies and pliysiis at tho Sir John Cass 
1 Technical Institute, has been appointed to succeed 
{ Dr. R. H. Pickard a.s principal of tho Municipal 
I Technical College, Blackburn. 

Following the appointment of Mr. P. J. Hartog 
to the viee-chaneellorship of tlie. University of 
Dacca, India, Dr. E, Deller, assistant secretary to 
the Royal Society, has Ix'en appointed academic 
registrar of the Univer.sity of London. 

Dr. F. V. Darhishire has succeeded Capt. H. J. 

I Pag(* as head of the ehcniieal department at tho 
I Royal Horticultural Roeiety’s station at Wi.sley, 
Surrey. Capt, Pago has rcceiviMi an appointment 
on tho staff at Hothamsteil. 

Dr. F, Hofmeistcr, formerly professor of physio- 
logical chemistry at Strasbourg, has been made 
honorary profe.ssor in tho University of Wurzburg. 
Dr. H. Inimendorf has been appointed professor of 
agricultural chemistry in tlie Univer.sity of Jena. 

’Fhe award.s in the 1919-20 competition of the 
Crompton Memorial Prize Scheme of tho Textile 
Institute* for advanced students in design and 
structure of woven fabrics include the first prize 
to Mr. W. Smith, of Bolton (Manchester College of 
Teebn«logy), and the second and third prizes to 
Messrs. C. Nutter and R. Bailey, respectively, both 
of tho Nelson Municipal Technical School. 

Prof. C. S. Sherrington, Wayiiflete professor of 
physiology in tho University of Oxford, has been 
nx'omniended for election to the presidency of tho 
Royal Society, in succession to Sir J. J. Thomson. 
Tho recommendations for election to the Council 
include, inter alia, Mr. J. Barcroft, Sir W. Bragg, 
Dr. A. W. CroBsIey, Prof. J. B. Farmer, Sir W. 
*Fletcher, Sir R. Hadfield, Sir W. Leishman, Prof. 
J. W. Nicholson, and Prof. W. P. Wynne. 
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' PARLIAMENTARY NEWS. 


HOUSE OF COMMONS. 

Limitation of liuhber Output. 

In answer to Mr. A. Piykinson, Sir P. Lloyd- 
Groame stated that ho was aware of the proposed 
reduction of 25 per cent, in the output of planta- 
tion rubber consequent on the present and 
prospective surplus and the difficulty of carrying 
lar^e stocks, but he had no power to prevent such 
action being tako'h. — (Oct. 25.) 

Overseas Trade Credits. 

Mr. Kellaway, answering Major Barnes and 
Mr. A. M. Samuel, stated that the total advances 
made under the Overseas Trade (Credit and 
Insurance) Act up to October 13 amounted to 
£75,457 in respect of Finland, Rumania, Poland. 
Czecho-Slovakia, and Jugo-Slavia. Credits had 
been granted up to £451,000, but some had lapsed 
or had not been fully used. Since the credit 
advance on the value of the goods exported had 
been increased from 80 to 100 per cent., the 
Department of Overseas Trade had receivi'd many 
applications for very large sums.— (Oct. 26.) 

Motor Spirit Duties. 

Mr. Chamberlain stated, in answer to Mr. 
Jesson, that imported “ Natalito ” would pay the 
same duty as other spirit mixtures, irrespective of 
the donaturant used; but plain spirits could be 
imported duty-free w hen used as a source of power, 
provided the differential duty had been paid, and 
on condition that after importation the spirits 
were denatured a.s power methylated spirits in an 
. approved manner. The qiiesticn of tlic denaturants 
to be used for this purpose wa.'- under considera- 
tion. In the Finance Act of this year provision | 
was made for the payment in respect of spirits j 
(imported or liome-inade) denatured in this 
country of an allowance which w«uld have the effect j 
of cheapening production. Further legislative , 
proposals were being considered r('garding the I 
modification of the existing restrictions on the 
conditions of transjmrt and distribution of spirits 
intended for use in making power methylated 
.spirits, as far as this could be (lone without affecting 
the revenue.— (Oct. 27, Nov. 1.) 

Nation(disaii(/ii of Mineral ]\0}/aUie.s. 

The Prime Minister informed Major Barnes and 
Mr. Kiley that the Oovernment intemh'd to 
introduce a Bill jiroviding for the nationali.sation 
of mineral loyalties early next .se.ssion.— (Nov. 1.) 

Jiailiraij Dales. 

Hir E. Geddes, answering Mr. Higharn, .said that 
owing to the los.-i of reveniK occasioned by tlic 
minors' strike— (^sttmat('d at from £2,()00,o'0() to 
£3,000, OIK) per week — and the operation of the 
sliaing scale for wages, there wms no pro.spect of 
any reduction in railway charges in the inair 
future; but the position would he carefully 
reviewed before the Government gave up posses- j 
sion, in order to see that the charges w'ero not 
unduly high. — (Nov. 1.) • ' 

Women and Young Persons (Employment in Lead 
Processes) Bill. 

This Bill was read a st*cond time on November 1. 

As explained by the Homo Secretary, it provides 
for the carrying out of the full recommendations 
made by the International Labour Conference at 
Washington (cf. J., 1920, 4 k). The provisions 
scarcely afiPect this country, because our standard 
ifl higher than the minimum standard which the 


Bill prescribes, but this country is under an obliga- 
tion to put the said recommendations upon its 
Statute Book. The Bill was read the third time 
and passed on November 6. 

Imports from Germany. 

Sir R. Horne, replying to Mr. G. Terrell, said 
that the imports of German goods into this country 
during the nine month.s ended September 30, 1920, 
amounted in value to £17,190,793 and included: — 
Gla.s.sware, domestic and fancy, 69,983 cwt., worth 
£386,139, and bottles and jars, 158,844 cwt., worth 
£235.136; coal-tar dyestuffs, 31,487 cwt., worth 
£1,399,027; and dressed leather (box and willow- 
calf), 2394 cwt. worth £311,087. — (Nov. 1.) 

The Dyestuff and Other Key Industries. 

In reply to questions put by Mr. E. Cecil and 
Mr. Doyle, Sir 11. Horne stated that the imports 
of dyestuffs and intermediates into this country 
had increased very substantially during the last 
few inontlis, and a large proportion of them had 
come from Germany. Proposals to protect the 
synthetic dye-making industry for a time were to be 
embodied in a Bill relating to key induwstries, which 
would bo introduced as soon a« possible. The 
system of controlling imports of foreign dyetufife by 
means of licences had not been put in force, and it 
would be advisable to deal with all the key indus- 
tries together. Owing to foreign competition, other 
key iiulustries were in a more serious condition 
than the (lye industry .—(Nov. 1.) 

Exports of Cement. 

Replying to Major Prescott, Sir R. Horne said 
that the exports from llio United Kingdom of 
cement for building and engineering purposes 
during 1913, 1910 and the first three quarters of 
this year were as follows: — 

Average 



‘ Quantity. 
Tons. 

Value. 

F.o.b. 

Value. 
Per ton. 


£ 

8. d. 

1913 

.. 717,736 

1,273,080 

31 6 

1919 

.. 385,526 

2,050,330 

106 4 

1920 : - - 
Jan.- .Aliirch . 

.. 130,771 

713,370 

109 1 

.\pril- June . 

.. 149,770 

848,547 

113 4 

July— S<'pt. . 

.. 174,055 

1,078,847 

124 0 


The increase in exports had been accompanied by 
a very .substantial increase in output. — (Nov. 1.) 


Pilliead Values of Coal. 

In a wrilk'H answer to Capt. Baglcy, the Secre- 
tary for Mines g.ave the following data showing tho 
p(‘rcentage distribution betw('en capital, labour, 
and royalties of the total pitlu'ad values of the coal 
sold in 1913, and during tho fir.st six months of 
1920: - - 

1913. 1920. 

(Jan. -.Tune) 

Owners’ jirofits ... 15 ... 6 

Jialxmr ... ... 63 ... 68 

Royalties 4 ... 2 

—(Nov. 3.) 

Unernpl oym ent S tat is tics. 

The Minister of Labour, in answer to Capt. 
Terrell, has publi.shed in the Official Report a 
.stati.stical table dealing with unemployment as at 
January and July of this year. During this period 
the nu roller of male workers in tlie chemical in- 
dustries fell from 200,000 to 195, (KXL and that of 
the female workers from 75,000 to 70,000; in the 
rnetal industries the corresponding figures are 
1,994,000 to 2,104,000 and 306,000 to 303,000. At 
July, 1920, there were 6,520,000 males and 2,456.000 
females engaged in private and municipal establish- 
ments —(Nov. 3.) 
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Report on the General Economic and Financial 
Conditions op Brazil, 1919. Jii/ E. Hambloch, 
Commercial Secretary to H.M. Embassy, Uio 
de Janeiro. Pp. 63. U.M. Stationery Office. 
1920. [Cmd. 840. 6(i.] 

Although Brazil is a country with enormoiie 
natural resources, its development is very back- 
ward. Adequate transport facilities are lacking; 
the country is sparsely populated, and 70 per cent, 
of the people is illiterate; primary and technieai 
education are hut little developed; the country 
suffers under heavy taxation and from the absence 
ot credit facilities; and the northern districts are 
subjected to severe droughts. The cost of living is 
exceptionally high owing to the very heavy traffic. 

Prior to 1914 the chief products were coffee, 
rubber, cotton, sugar, cacao, tobacco, herva inntte 
and hides and skins, but more recently attention 
has beea directed to the exploitation of manganese 
3 nd iron ores, and to some extent to coal. No 
country is richer in all kinds of timber than Brazil 
iidioro 59 per cent, of the area is forest land. The 
chief timbers exported are pine, massaranduba, 
cedar, scbastiao de aruda, and acapu, the total 
vahm of which increased from £80,000 in 1912 to 
£230, OW in 1917. Cotton has been cultivated for 
more than 200 years, and although the annual pro- 
duction IS over 80,000 tons per annum, thus making- 
Jlrazil the filth largest cotton producer in the 
world only some 20,000 tons is exported, mainly to 
the Unit'd Kingdom, the bulk being utilised by' the 
l^ocal mills (202, employing 78,186 workpeople). ‘ The 
fibre IS ()f very best quality, but selection, improved 
cultivation, and prosier grading are badly needed 
Attempts were made to introduce Sea Tsland 
cotton in 1915, but although the experimental 
planting was successful, the attempt was almn- 
doned owing mainly to lack of adequate and com- 
rx'tent labour. Numerous ^otton5l^ed-oil factories 
exist, but are for the most part jioorly equipped- 
about 20. ()(){) t. of cotton seed is exporti'd annually’ 
Brazil is almost entirely dependent on foreign’ 
coal, ot which some two million tons are imported 
yearly, ft was formerly supplied almost exclusively 
by Great Britain, but latterly bv the United 
State.s. The somewhat inaccessible Candiota coal- 
held, in the Rio Grande do Sul, contfiins very lar<re 
deposits, not the bettor situated Sao Jeronyino 
field, near r. rto Alegre, is the most abundant pro- 
ducer, with a daily output of about 300 tons. 

Iron ore occurs in abundanco in Minas Genes 
fiant Catharina, Bahia, Espirito 

8antos Matto Gnsso, Goyaz, and Rio Grande do 

nn l various plans are 

n i ■m’"’ <^^^7f'l/’Pment of the deposits, the 

industry will probably become one of the most im- 
portant in the country. Large quantities of man- 
ganese ore were exported during the war, tho 

500,000 t. (c/. .7., 
1920, 288 u). The question of treating tho iron and 
rhom country, instead of exporting 

out h’v tlv ^^ enormous capital 

not fnnn 1 i required, the fact that coal is 

?bn V /.t r ? * Prcx>mity of tho ore deposits, and 

WOOO sq. krn.. and they are reported to lie close 

a minorai oil was im- 

borted, chiefly from Mexico and tho United States 
Before the war a German syndicate purchased tin 
E Baptista (Minas ^Geraea) and 

I ported to be prepared to spend £6,0(X),W in 


P^nt, etc., and in equipping a 
port at Angra dos Reis, near Rio do Janeiro, 
fl iniport statistics have shown 

a continuous reduction in volume, but an increase 
in value; thus in 1914 the imports were 3 300 000 t 

'4’ 2.77 Co(?d®7’va7ueci 

aL ^ fi( 5 »rca for these years 

are. 1,300,000 t., •ivorth £46.800 000 • nnd 

1, 908, OIK) t., worth £130,000,000 respectively Ex- 
ports of the following commodities have recently 
Hicreased:— Cotton, cacao, eolfee, moat, tobacco, 
hides, and oil-fruits; and the following have de- 
creased : --Manganese ore, sugar, ^potaGies, manioc 
flour, and Iwans. In 1919 Great Britain and 
France took 80 per cent, of tho raw cotton cx- 
porteR; branco took 24, tho United States 30, and 
the United Kingdom 20 per cent, of the sugar; and 
the United States took 70 per cent, and the Uniti^ 
Kingdom 20 nor cent, of the rubber exported Great 
Britain supplied 15, and the United States ’.50 per 
cent, or tho imports, which compares with 30 and 
13 per cent respectively in 1910. At present 
British trade is facing .severe competition from 
American manufacturers, who have enormously in- 
croa^^d their hold on tho market and are sparing 
no <?fforts to maintain and increase it, though ham- 
pered by tho high exchange rate of the dollar Tho 
Japjinese are devoting considorahle attenti’on to 
the Brazilian market, but it is considered unlikely 
that they will gain a permanent footing. Prospects 

Held to ho very favourablo. British Dyostuffs Cor- 
poration, Ltd., 13 well ropresenk'd in Brazil, and 
fiituro trade in coal-tar colours with Groat Bntain 
should assume important proportions. 


Report on Compulsory Adoption op tub Metric 
System IN the United Kingdom. Submitted 
by th(>, J\ieiric Committee of the Conjoint Board 

on the 

authority of the Committee. Price Is. 


ronnrf f the Conjoint Board to 

Tvitn * t^‘c ndvisabihty of a compulsory metric 
lofn ani vycights and measures was appointed in 
1916, the present report was first prepared in 
published until quite recently. 

• r 1 i iJr I chairman, and the members 

P p Broglie, Sir U. Hadfield, Sir 

^ Magnius, I rof. J. Perry, W. C. Unwin, W. W 

nnlv f’ ^ ^'^’Bjject was r^onsiderod not 

?h’/, standpoint of science hut also from 
that of kichiiical mamilacturcs and indu,stric.s. Tho 
rcciinimcndntions, fourteen in iiniiibcr, may be 
hrmfly sunimari.sed as follows:— ^ 

The British .system of units should he retained 
for Kcnoral purposes, without attempting to ?hi- 
provo their inter-relation, and no new fnndanicntai 
unit shonld he established; the whole-hcarkd ado7 

A dofinito movement should be set on fool fo 

Bill'd, n 'veU as of the 

lir t s f atistics, particiiinriv when 

Bi Irtish and foreign data have to ho compared 

‘^iiSr'imir terms of a 

i^H' uml/or in decimal parts of it those 

ear^ 'The' '^^’nialised bcinR dis- 
. he pole, furlong, and loaguo should ho 

iT i ««<^^rmining areas. Apothecaries’ 
Weight should be completely aboli.shod, and likewise 
of 1 T 2 Th stone quarter, and hundredweight 

gallon L/c of capacity, the 

for r«fnn into qwarts and pints 

tor retail u.se, is recommended; the peck, bushel 

^**0 unwanted; anj 
weight should be substituted for dry measure. 
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Square rod or perch and the rood should be 
abolished, and ail areas given in acres or square feet. 

The names of many of thb multiplce and sub- 
multiples in the metric system should be omitted, 
and the French proposal to reject the use of units 
of capacity as distinct from units of volume should 
be followed. Some of the^names of the proposed 
new French units {gjj., the sthh^e for the unit of 
force) arc inconvenient, but the word centesimal 
might be adopted for the centigrade scale of tem- 
perature. 

The adoption of the metric system in the fine 
chemical and <lru^ trade should Ix' ma<le compulsory 
forthwith. 

No change is proposed in the existing system of 
British coinage; and various suggestions are put 
forward for making the above proposals legally 
effcctivo. 

Sir J. J. Thomson, I\r. lo Due do Broglie, and 
I\Ir. C. P. Sparks did not sign the report. 

Cfuiinuinications nere received from 35 con- 
stituent societies of the Conjoint Board with re- 
fert'Uce to the recomnHmdations, and a rough classi- 
fication of tliese shows that 18 so<‘ietics are in 
gc'Mcral agreenumt with the Committee’s views; 3 
are not adverse (Electrical Engineers, Faraday 
Society, and the Institute of Chemistry), and 3 are 
unsympathetic (Physical and Uoyal ^^eteorological 
Societies, B.oyal Society of Edinburgh), all of these 
favouring a more thorough acceptance of the metric 
system; and 11 gave non-committal or inconii)leto 
replies. 


COMPANY NEWS. 


Sriaui.ATE OF \ss()riATioN. At the 

sixth and last annual g('ner'l meeting, held in 
London on October 20, it was resolved unanimously 
to wind uj) the Association and to transfer any 
available assets to the British Sulphate of Ammonia 
Federation, Ltd. (cf. J., 1920, 209 ul, on the under- 
standing that the Fed(‘ration .shall expend the 
money so received on the propaganda work hitherto 
carried out by the Association. Tin' balance-shet't 
shows that at the close of the financial year, ended 
June 30, 1920, there was an accumulated fund of 
about £13,000. The total quantity of ammonium 
sulphate delivere<.i for home consumption during 
this period was 233, 5(X) tons, compared with 
269,000 t. in 1918, when, however, nitrate was not 
plentiful. There is a growing demand for neutral 
sulphate, the prfKluctioii of which now amounts to 
about 30,000 t. per annum. 


Brtmsdow'n Lead Co., Ltd. — The chief interest 
of the meeting, held on October 29, lay in the p»-o- 
posals put forw’ard to compensate the holders of 
cumulative preference shares for many years’ 
lack of dividends, by capitali.sing £62,000 of the 
reserve fund (£166,019) and allotting to them two 
ordinary shares of 6s. each for every preference 
share held. These proposals were carried unani- 
mously at an extraordinary meeting, after Sir J. 
Brunner had explained the reason.s which had led 
the committee of shareholders, appointed last year, 
to recommend them. As set out by the chairman, 
Dr. S. Miall, at the preceding annual meeting, and 
shown by the accounts, the company has taken ad- 
vantage of the improved demand for white lead 
and related products during the past 18 months, 
and has much improved its financial p^)fiition. After 
allocating £24,045 to meet taxation, the net profit 
for the year ended December 31, 1919, was about 
£15,000; and after ratification of the now scheme, 
it is proposed to pay the full dividend on the 
preference shares for the current year. 


TRADE NOTES. 


BRITISH. 

Canadian Starch and Glucose in 1918, — The Domin- 
ion Bureau of Statistics reports that in 1918 there 
were 12 Canadian plants producing .starch and 
glucose with a total asset value of ^3,784,664. The 
value of the matt^rials used in the industry was 
{if;4,992,705, of which maize alone accounted for 
^3,858,312 (62,489 long tons). Chemicals, the chief 
of which was hydrochloric acid, w'ere used to the 
value of .^44,763. The total value of the products 
of the starch and glucose industry was $7,620,864, 
of wdiich the main items were glucose (including all 
syrups), valued at $4,191,098, and corn starch, 
valued at $1,445,324. During the period Canada 
exported 3G9'5 t, of starch, valued at *26,790 and 
10,153 t. went to meet the home demand. 

Gilbert and Ellice Islands in 1918 — 1919. — The chief 
products of these islands are phosphates and copra, 

I the exports of which amounted to 78,683 tons, worth 
! .£78, 61^3, and 5000 t., worth £60,000, re.spectivoly. 

! It is bi'lievcd that a coconut-fibre industry might be 
profitably established if proper plant were pro- 
vided for combing and cleaning. The question of 
freight, however, would pre.sent a diniculty, as 
there is barely enough for the copra industry alone, 
and tlu' di'velopment of the islands in general is 
hindered by lack of romniunicatioiis. I’he group 
has largely recovered from the serious drought of 
1915-18, and the replanting of di'solated areas has 
begun. The yield of copra is improving, and a rev- 
ival took place in the phosphate industry of Ot^ean 
Island. - (('o/. Itep. — Ann., No. 1038, July, 1920.) 

I FOREIGN. 

Chemical Trade of the United Slates in 1919-20, — The 

I exports of dyes and dyestuffs from the United 
I States during the fiscal year ended June 30, 1920, 

I were valued at ,£5,158,513 (assuming £1 = $5), as 
I against £3,573,073 and £3,381,377 in the two pre- 
j vious years. The total value of ehemicals, drugs, 

I dyes, rnodicines, and acid exported was £39,801,985, 
j compari'd wdth ,£29,010,706 in 1918-19, the increase 
I being mainly <Ine to larger exports of dyestuffs. Of 
the dyestuffs Japan took £1,333,301 worth, British 
India £666,708, China £610,653, Canada £557,899, 
and the United Kingdom £384,488. The total im- 
ports of drugj, dyes, and medicines amounted to 
£35,593,905 (£30,045,037 in 1918-49), and included 
coal-tar products worth £1,424,054 (£1,405,470 in 
191849, — (Oil, Paint, Drug Rep., Aug. 16, 1920.) 

Cinchona Trade of the Dutch East Indies.-— The culti- 
vation of the cinchona tree in the Dutch East Indies 
dates from the middle of the nineteenth century, 
and has given ri.so to an important trade. There 
is only one quinine factory— the Bandongsehe 
Kinniefabriek, Bandoeng, Java— hut the chief 
Dutch buyers, repro.sonting some eight factories in 
Holland, have contracted to take an annual quan- 
tity of bark corresponding to 525 tons of quinine 
sulphate at a minimum price of 5 cents ( = 2 cents 
U.S.A.) per unit per cent. The exports of quinine 
and cinchona bark by countries or destination in 
1913 and 1919 wore as follows (metric tons) : — 


Country, 

191S. 

Quinine. Cinchona 

1919. 

Quinine. Cinchona 

Nnthnrland.i . . 

37 . 

bark. 

7829 

202 

bark. 

. 679 

Dnltcd StatftU.. 

3 . 



66 

. 1743 

Uritain.. 

— 

262 

163 

. 2313 

Italy . . 

15 . 

— 

1 

87 

Bolulum 

— 

38 



British India .. 

5 ! 


! 74 

! 223 

Japan .. 

— 


4.5 

400 

Othnr Countrlc.i 

2 , 

— 

89 


Totals 

62 . 

. 8127 

640 

! 5404 


Exportation of quinine is increasing, but that 
of cinchona hark decreasing.— ([7.5. Com. Rev., 
Sept. 22, 1920.) 
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OFFICIAL TRADE INTELLIGENCE. 

{From the Board of Trade. Journal for October 28 
and November 4.) 

OPENINGS FOR BRITISH TRADE. 

The followinji inqinries hjivo been m-eived at the 
Department ol Overseas Trade (Development and 
Tntellipjenee), 35, Old Queen Street^ London, 
S.W. 1, from firms, agents, or individuals who 
desire to represtmt U.K. manufacturer.s or ex- 
porters of the goods specified. British firms may 
obtain the names and addresses of the persons or 
firms referred to by applying to the Department 
and quoting the specific reference number ; — • 

Locality of Materials. { llcferciicc 

firm or agent. j | number. 


Belgium . . . . White lead ground in oil. pow- . 

dercid antimony ! r>7K 

/ „ . . . . I Dyes, oxides of cobalt and man ! 

- ' ganeHO, sodium and ])otasKiuin j 

' bichromates, sal ammoniac . . , 021 

. . Petroleum derivatives, vegetable ; 

oils, e.ssenccs . . . . . . ■ 02:1 

, France . . Oil-scods, cotton oil . . . . ^ <>2<i 

Italy . . Kats, grease . . . . . . 027 

I „ . , Chemicals, jiharmaceutical jiio- 

I ducts 028 

Iv ,, Drugs, dyes 02a 

* f.atvia . . Steel 

I on, grease i r>8a 

.Spain . . . . 1 Chemicals, drugs j «82 

1: Turkey . . i Paint, varnish (cataloguc.s of) . . .'»'.)() 

Argentina . . Olass, imrcolain, earthenware . . ' .OU? 

j' Uruguay .. l Chemicals, tin pl.ate .. 

ji. Venezuela . . ; Chemicals, drugs . . . . . . (>40 

J' Australia .. i ( I la.ss, china, earthenware .. 

\ i Paint, varnish ... .. ■ tUH 

„ .. i Tlnpiat(!, tinfoil, atccl sheets, wire 

j rope r*00 

British East Africa Window gliuss fi72 

Canada .. .. I Patent medicines, stainless steel. . •'»<H 

„ . . ! Liquid and powdered soap . . .'>0:4 

,, .. ! Oriicihle steel, high Hpc»«l .steel .. j OOi) 

„ . . Pig iron, eold-roll(‘il strip .steel, 

brass sheets, rod.s and tubc^, 
tin, copper, spelter . . . . 

.. ,, China, crockery .. .. .. CUO 

,, .. .. China, dlsinl'octants. Imitation 

I leather ! CdH 

; Malt extract, malt flour, imdt j 

i sugar I did 

. . i I ron, steel, zlne, zlm; white, ' 

I llthopono, gla.ss .. 614 

. . . . I J.eather I • 

Ceylon .. .. ! JOx plosives for mining piirpo.sos. . , 617 

ongkong.. .. ' Leather, paper, metals, window | 

: glass, chemicals, soap . . . . ' r»74 


• The Catiadiaii (lovernment Trade Commissioner, 7;J, Basinghall 
reet, London, E.C. 2. 

Mabkkt Sought. — An iigoui in Algoiia tvishos to 
?ll a kicsclguhr quarry iti that country. [593.] 

TARIFF. CUSTOMS. EXCISE. 

Austria , — Tho pre-war “ coiiventioiia] ” tariff 
ates apply to goods of any origin until January 1(3, 
921. 

Bnmei {State of). Tlu; (aistoms duties on aerated 
Later, spirits, and dye.s liave been amended. 
Caudles, cocoiint oil, gartibior, groundnuts, 
pices, sugar, confoctiotiery, and preserved foods 
re now admitted duty free. 

Canada , — No person may import margarine with- 
ut a licence from the Minister of Agriculture. 
The revi.sed regulation affecting the import of 
ides, skins, and animal waste are set out in the 
fsue for November 4. 

Chile . — It is proposed to increase the existing 
ustoms duties by 30 per cent., except in the case 
f sugar, oil, cocoa, and certain other foods. 

Cyprus . — Among the articles that may be im- 
ortod duty free are fertilisers, pig iron, disin- 
Bctnnts, resin, petrol, bonstine, and crude petro- 
jum for fuel. 


France arul Algeria.— The prohibition of the im- 
port of newsprint paper is extended to include all 
paper on rolls as from November 1. 

Among the articles tl^' export of which is still 
prohibited are turpentifie, bauxite, and iron and 
steel .scrap. 

The export prohibiticfli on cast iron i.s revokt'd a.s 
from Octobc'r 24. 

(Urrnanij . — The surtax wlnui (aistoms dutii's are 
paid in paper money i.s fixc'd at 900 per cent, as 
1 from November 10. 

j C recce . — Newsprint papc'r is ai^mittcd duty fris' 

{ until December 3] . 

Hungary. — Export duties have iK'en h'vied on, 

I inter alia, certain steeds, hides, skins, vegetable 
j oils, spirits, glue, ceinont, brokeif glass, and de- 
I grea.sed bones, 

I //a///.-- Among the articles that pay increased 

I import duties as from September 2(3 are paper, 
pasteboard, antifnony, certain wares of iron, steel 
or zinc, copper and brass gauze, scientific instru- 
ments, porcelain, pottery, glassware, mineral 
watcr.s, benzol and other coal-tar oils, turpentine, 
many metallic ores and salts, glycerin, ceresin, 
quinine greast', dyes, colours, varnish, printing 
ink, ami vegetable fi lire’s. 

Jamacia . — The icstrictions on the import of 
foreign dye.s havi* Iksui tc'Uiporarily suspended os 
from August 23. 

fyu.remln(rg . — The export taxes on cast iron, 
j semi-manufactured iron and st^ad, iron ore, and iron 
I and steel scrap liave bcs’ii anu'iidcd as from Novi’ni- 

i 

i Nflherl(ind.<<.- Papi'r of all kinds except old 
I paper and waste* paper may now he exjiorted with- 
j out licence. 

Portugal. — Tlie import duty on certain kinds of 
paper has In’en reduced. 

Da. (Angola). — 4'he export duties on liides, skins, 
palm oil, palm kernels, rubber, oil-sei’ds, and uax 
have’ been amended, 

St. Lucia . — Tlie revised schedule of e'xport duties 
may be seen at the Department. 

St. V incenf .— The export of raw hides and skins 
is prohibited as from Augu.st 18, 

Salvador . — Gasoline and gasoline oil pay import 
duty at the rate of 5 e’entavos (gold) per kg. as 
from iSopteinl)or 1(3. 

Sireden.~Tho import of scrap iron and copper i.s 
prolnhited, except by permission of the Board of 
Explo.sives, as from bcU)ber 12. 

Tanganyika Territory.— Tho import of prepared 
opium is absolutedy prohibited and of any opium 
I except by sea. All imported opi\im must l)o de- 
; posite’d in an approved store and iiot removed there- 
; from without written authority, 
j Tuni.'i.- Tlie export and re-('xport of methyl 

i ale’ohol and acetone are prohibited as from Septom- 
I her 14. 

[ Importation of cellulose pulp and newsprint 

j paper is [irohihited as from September 9, 
j Turkey . — The export of olive oil soap is now per- 
mitted. 


GOVERNMENT ORDERS AND NOTICES. 

Manuka CTU iiK of White Lead, rto. — A notice ha.s 
been issued by the Home Secretary stating Giat he 
propo.ses to make regulations dealing with the 
manufacture of white compounds of lead (in- 
cluding lead carbonate, sulphate, nitrate, and 
acetate) in accordance with a draft which may be 
obtained on application to tho Factory Department, 
Home Office, Ivondon, S.W. 1 : and that any ob- 
jections to the draft regulations must be sent to him 
within 30 days from October 22 last. 
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OBITUARY. 


BKHTUAM JAMES SMART. 

We record with very great regret tin; death, on 
Boptond)cr 4, of ^Ir. JJ. J. Smart at Sydney, 
N.S.W., at tl»e age of 38. 

Smart was educated in England and began lii.s 
career as a clicrnisi at Guy’s Hospital, London, 
where ho served, as assistant to Sir Thomas Steven- 
son and to the late Dr. Jolni Wade. He graduated 
as B.Sc. in tin* I’niversity of Jjondon, and in 1901 
obtained an appoiniment at Woolwich Arsenal 
under Dr. O. Silheirad, with whom ho investigated 
the constitution of nihogen iodid(‘, Iho pre[»aration 
of p-histriazoheiizeiie, and the removal of nitrous 
acid from comentrated nitric and sulphuric acid. 
In 1910, joit)lly with Sir Robert Rolxotson, he pub- 
lislu'd an ini[)ortant papt'r on the signilicance ol 
the Abel heat-test of guncotton and nitroglycerin. 
He tlien left England for an extemled tour 
in the Ear East to inspect <'xplosivea stores, and 
shortly after liis return was ai>pointed by the 
Government of N('w South Wales to organise and 
insj>ect the maniifaeturo of iron and steel llien 
developing in that Slate. After serving two years 
in this eapaeity, tlie same Government placed him 
at the head of the Tc'Sting Branch of tlie Depart- 
ment of Public Works (1915), which he, very su<ress- 
fully developed. Tn 1911 h<‘ read, with J. T. 
Philpot, a paper Ixd’oia' the Sydney Sec tion of this 
Swdety on the volatilisation of arsenious acid from 
aqueous solutions eontaifiing hydrochloric arid; in 
1917 he fniblislied papers on the mieroseopy of .stead, 
the permeability of concrete, atul on heat- 
insulating mat(‘rials; in 1918 he contributed a 
* paper, with P. Pecover, to ib(‘ Sydney Section on 
the nitratimi of posidonia fibc , and in the current 
year one on the analysis of Fibro-tlement. 

As a scientilie worker. Smart pos.sessed all the 
(pialities which make for succes.s, and he ,s(ddom 
took up a j>robh'm without bringing to its .solution 
.some new iin'lhod of attack. He was held in high 
esteem by all who came in contact with him, and 
his work for this Society, f)art ieularly as chairman 
of the Sydrioy Section in 1918 -192(), will long be 
ronKuiberi'd with ai)[)reeiation arid gratitude by 
his fellow meiidHU's. 


REVIEW. 


The Phyhk.m. Cuemisthy oe the Metals. Bu 
Ri’doli’JI Schenck'. Ti<i.n.sltitfil (hk) annvtaii d 
hy R. S De.\.\. (.Veir Y t>rh : John Wiley owl 
Sons, hie.; London; Chopinan and IloU, Ltd. 
1919.) Price 1 7.v. f)d. net. 

Phy.sieal chemists are well aw an* of tln‘ fact that 
some of the most fas( inatiiig a[»plieations of their 
subjeet are to be found in (be seience of metallurgy, 
and they have not been slow to make n.so of the 
material thus piovid«‘d to illustrate such ji»roblem.s 
a.s those of the crystalline and amorphous states, 
the crystallisation of liquid mixtures, and tin* 
physical properties of solid solutions. The en- 
deavour to follow' up th(! probh'rns suggested hy 
these applications of i)hysi(al chemistry is, how'- 
evor, con.stantly thwarted hy the dilhmdty of ex- 
tracting from the large ami .scattered literature of 
metallurgy just those details that are required to 
furnish a solution. Tn many imstances, indeed, the 
information that is needed may ho in the posses.sion 
of scientific metallurgi.sts, but has never yet found 
its way into the literature. For this rea.son every 


teacher of physical chemi.stry will vveloome the 
appeararux) of a translation of Prof, Bchenck’s 
book, supplemented as it i.s by additions and altera- 
tions wliieh bridge over the gap of eleven years be- 
tw'cen the original German text and the new 
American edition of the book. 

Much of the contents of this volume is necessarily 
oil familiar lines, hut the author appears to have 
developed a novel lim* of thought in recognising the 
exiBtenc*e of a distinct group of quasi-metallic com- 
pounds (including the oxides, sulphides, phosphides, 
carbides, and arsenides of many heavy metals), 
whicli simulate the im-tals in posso-ssing metallie 
lustre and some degree of metallic conductivity, 
as w'cll as in dissolving in liiiuid metals and fre- 
quently forming solid solutions in crystalline 
metals. The.se quasi-metallic compounds play a 
part in practical metallurgy which is but little, it 
at all, less important than that playi'd by the alloys 
of two or more metals. They also possess many 
[mints of interi'st to the physical chemist, and it is 
in.stnietive to notice how the well-knowHi laws of 
solutions which w'ore extended to alloys by the work 
of Hey cock and others have now been applied to the 
mixed sulphides; those have been known for many 
years a.s important intermcxliate products in the 
metallurgy of co[)[>er, nickel, etc., hut which have 
only recently been studied in the same w'ay as the 
alloys of [Hire metals. Much information in re- 
ference to these mixtures has been eolloeted and 
[iro.sented in a convenient form in one of the 
chapters of this volume. 

The authors of the, hook are to lx* (ougratulated 
efi[)ecially on their success in finding suitable illus- 
trations (o make ch’ar to the reader the reality of 
the .structures which they assign to various alloys. 
The micrographs are inferior in beauty and in 
L'chnii al excellence to those w’hich have appeared in 
some English hooks ami journals, but it is doubtful 
if ail (‘(piallv complete series, illustrating almost 
every eomeivahle eombination of phases that can 
appear in simpb* alloys has been given previously. 

The book may be heartily commended not only to 
the student of eln'mistry in general, but to metal- 
lurgists who are interested in the seieiitifie jirohicms 
arising from their technical praf'tice, and to 
phvsical clu'Miisfs who an* anxious to knoic how the 
siihji'ct is Ix'ing af)[)1icd in other hrariehos of seieneo. 

* T. l\r. Lowry. 


PUBLICATIONS RECEIVED. 


The DliTEKMlNATION OF HvDROOKN foNS. BlJ W. 
^fANSKlEI.l) (’LARK. Pp. 317. {BoltimoTe : 
Willioms ond Wilkins Co. 1920.) Price, with 
jtosloye: C.S.A. ^5, (^onodo .‘?5.25, other conn- 
trie.H $5. 50. 

RkI'ENT AnV.AXCKH IN PlIYSK’AL AND InoRO.ANTC 

f’nE.MisTav. /fv Dr. A. \V. Stewart. Fourth 
edition. Pp. 2H(). (London: Lomjmans, (,'reen 
ond ('o. 1920.) Price IM.s. 

The Volatile Gils, liy E. Gildemeister and F. 
Hoffmann. Second edition. Tronslofed hy 
E. Kremers. Vol. If. Pp. ()8C. (Tjmdon : 
Ijonymons, (,'reen ond Co, Printed in 191(1, 
pnbiished in 1920.) Price 32.i. 

Hanuhook of Patent Law of all Countries. By 
W. P. Thompson. Fiyhtefnlh edition. Pp. 
157. (London: Stevens and Sons, Lid. 192().) 
Price O.i, 

Tub Production of Platinum for 1919. Pp. 18. 
The PiionimTioN of Precious Stones for 1919. 
Pp. 29. By G. F. Kune. Iteprints frovi 
Minerol Jndn.Htry, Vol. XXV HI. (New York: 
Me(;rnw-Hill Book Co., Inc., 1920.) 
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THE DYESTUFF SITUATION. 


When early in the war there arose an impera- 
tive need tor enorinous supplies of cxposivos and 
Lord Moulton was called in to organise and secure 
their production, ho found that the country was 
practically destitute of the factories, the plant, 
and the trained organic chemists and chemical 
engineers necessary to produce them: and that 
supplies of essential commodities like dyes, drugs, 
scientific glas.s- and porcelain-ware were hopelessly 
deficient hy reason of our previous economic de- 
pendence upon the Central Powers. 

On the other hand, Germany was able to provide 
herself W'ith all the necessary munitions by rapidly 
converting and extending her great dye establish- 
ments into arsenals of war; moreover, she had a 
very birge number of trained chemi.sis to fall back 
upon, who were promptly sent back from duty in 
the field. Further, the perfected condition of her 
industrial chemical organisation rendered ea.sy 
the development of a new form of chemical war- 
fare, and enabled her tx) meet the menace of the 
blockade by the production of synthetic nitrates 
and synthetic rubber, and to provide a substitute 
for cotton in the manufacture of nitrocotton. It 
is now a matter of history, and one of the achieve- ' 
ments of whii^h wii are most proud, how ]jord i 
Moulton and his advisers collected the necessary i 
scientific talent, mapped out a plan of production, i 
put it into execution, and succee(le<l in a wonder* i 
fully short time, considering tlic magnitude of the ! 
task, in supplying our armies with the war chomi- ! 
cals they required, thereby contributing very i 
materially to tlie ultimate ascendancy of the Allied j 
arms. Tlie manufacture of dyes a mf intermediates ' 
had also been taken in hand, but owing to the : 
superior claims of the fighting forces, the develop- i 
ment of this bram li of national* effort had, j)er- j 
force, to take a subonlinate place, and hence at 
the conclusion of hostilities the dyc-makiiig estab- 
lishments were not in a po.sition to meet the 
conntry’.s requirements either in reganl to quan- 
tity or range of colours. Moreover, fho detnaml 
for the required typo of chemi.st still remained un- 
satisfied ; the trained organic chemist, unlike 
Minerva did not spring out of Jupiter’s head. 

^ In the><' eircninstancos, the country and the 
(h)vernmeji’. rightfully came to the conclusion that 
the dyestuff and other “ key ” industries had to 
be protected until such time when they could 
staiKl on tlieir own feet; and promises of support 
lulminalx'd in a statement made in Parliament, on | 
May 15, 1918, by the tlien President xjf the Board 
of Trade to the effect that the importation of all 
foreign dyestuffs would be put under a sysLm of 
li(5enc€8 for a period of not loss than ten years 
after the war. The system of prohibition except 
under licence was introduced by Order-in-Couiicil, 
and every effort w'as made by the dye manufac- 
turers to put their house in order and te meet the 
country’s requirements. In July, 1919, the great 
dye establi.sbrncnts at Huddersfield anil Blackley 
were brought under a unified control, in which 
the Government was represented ; and on the faith 
of the promise of State a.ssistanco embodied in the 
prospectus, tlie new company— British Dye.stuffs 
Corporation, Ltd.— appealed to the public for a 
subscription of ,£5,000,000, a largo part of which 
was duly forthcoming. In Dccembicr, 1919, by 
the now famous Sankey judgment, the meth<Kl of 
prohibiting importations by Order-in-Council wa.s 
held to be illegal, and thereupon, amidst Minis- 
terial promises of immediate legislation to restore 
status quo, the gates .were flung open for the 
-Jiimpeded ingress of German dyea and chamicals, * 


.J Bohemian and Gerniaii glass, porcelain-ware, ami 
other “ ke} ” coni mo*di ties. Favoured by the very 
j depreciated value of German currency, and assisted 
I by the gradual impioA'jiiciit in fuel supply and 
labour conditions, Germany, bmit upon regaining 
j her pre-war domiiiatiiyi in this markid, baa been 
I .stiiadily increasing her <-xporls to tliis country, 

I aiul it is .staled that at the pie.sent immienl German 
dyes to the value of £4,509,000 are lying in store 
I at liiverpool, and that workers are being dismissed 
I from the dye factories in large numbers. The posi- 
tion has, therefore, bc'Come one of great urgency. 

I Since December last, when the abortive Imports 
I and Kxports Itegulation Bill was withdrawn, and 
: until a few weeks ago, the Government has on 
i countless occashiiis expressed it.s intention to bring 
I in a new Bill at the earlie.st possible moment. On 
I November 1, the Home iSecretary stated that the 
j dye industry would have to await a general meaeure 
; covering all key ” industnes; and ten days later, 

; tlu! Prime Minister intimated that the projectoci 
' Bill could not 1)0 introduced before next Session, 

I although he Ju'ld out some liope tliat tliis decision 
I might bo revorse-d if a non-conteiitious measure 
' were agreed upon. 

This brings us to a consideration of the respective 
claims of the dye-manufacturers and dye-con- 
: suincrs. Both dyc-makius and dye-users are agreed 
that national .safety demands the development of 
I home production, and that the dye-making indus- 
! try must receive some measure of support for a 
' term of years. They differ in regard to the method 
of assistance to lie adopted. The textile manufac- 
turers, or an important proportion of them, would 
pref(‘r a State subsidy, together with uiirestrict^l 
importation; the licensing system of 1919 they 
fouml to lx* cumbersome, irritating, uncertain, to 
involve delay, at times to lie unfair, and they would, • 
naturally, prefer to have a majority on the 
licensing hoard. Although admitting that the dye 
industry has made substantial progrcs.s, they .still 
maintain that their requirements cannot l>o met 
in full by home producers, more particularly in 
regard to the supply of some of the essential special- 
i.sed colours. Owing to the uncertainty in the de- 
livery ol these, they cannot accept orders for goods 
which tfiey may be unable to supply. 

Tlu‘ dye-makers’, and wc may say the national, 
point ol view has been ivell expresset! by Mr. 

W. J. XT. Woolcock before the Commercial Oom- 
inittee of the Hoii.so of Commons. In dealing with 
the question of national safety, Mr. Woolcock 
said that the loss of £2,000,000 per annum, the 
annual value of our dye trade, did not in itself 
constitute a reason for the special treatment of 
the industry; but if wo lost the trade, we should 
also lose the plant, the machinery, and the organic 
chemists. In time, boo, wo shoukl lose the textile 
trade, valued at £240,000,000 per annum, for with 
their half-century’s cxp<;rience and their elaborate 
selling organisation, the German manufacturers 
would not hesitate to strangle the British industry, 
nnd once this had been accomplished, they would 
hold our textile industry in the hollow of their 
hands; they could charge any prices they liked 
for their dyewares, and when occasion rcciuirod 
they would cut off the entire supply. Mr. Wool- 
cock also reviewed the alternative systems of 
licensing. The idea of a tariff is at once put out 
ol court by reason of the greatly depreciated Ger- 
man exchange; to bo effective the tariff would 
have to bo of tlie ordor of sevoral hundred per 
cent. State subsidies are being withdrawn, and 
tlu'y have an enervating effect. The proposal that 
important dycvS should be bought and sold by a 
central bureau staffed by representatives of the 
Government and by commercial and technical 
experts would be costly, and w^ld be killed by 
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the fact that we have no experts independent of 
trade and technical connexions. Free importation 
plus a subscription fee based* upon the difference 
in price between the home-made and foreign-made 
dyewares would be merely a tariff system in dis- 
guise; no Parliament would entrust an outside body 
with the right to fix and v^ry a tariff. The only 
feasible, and the least objectionable form of assist- 
ance is prohibition, except under licence, with the 
proviso that licences should lie freely granted, as 
of right, unle-as the British manufacturer could 
show cause why the dye in question should not be 
admitted in unrestricted quantities. 

This brief epitome of li)e origin and nature of 
the present dye problem is given less in th«> in- 
terests of our reader, H iu this country, who should 
be already familiar with it. than of those of our 
memlwrs and suljscrihcrs — about one-third of the 
total — who live beyond fhe seas. From it they will j 
gather that tho re-born British dye-industry is ; 
threatened with disaster, inninly owing to the j 
supineness of the CTOverninent and its failure to j 
fulfil the oft-repeated* promise to protect those i 
industries that are vital to the country’s safety if> 
time of war, and essential for its prosperity in 
time of peac<\ Cheniists and other scientific 
workers will need no convincing; the public has 
been kept well-informed by tho daily pn'ss and 
given the opportunity of re-learning the lesson 
which wo fondly hoped it had taken to heart during 
the w’ar; it only remains to impress the Covern- 
ment w ith tlie urgency of the situation and to com- 
pel it to act promptly. As experience lias shown on 
more than one occasion, some Governments lead 
best when they are simultaneously pulled from the 
front and driven from behind. 


STAINLESS STEEL. 


J, H. G. MONYPKNNV. 

The commercial utilisation of the iion-eornMliblc j 
properties of steel containing about 12 per eent. j 
of chromium may bo regarded as one of the out- | 
standing events in the metallurgical world during i 
the past decade. Steel, tho most widely-u.sed ' 
metal, unfortunately corrodes rather easily, and ; 
great precautions have to bo taken to protort it, j 
especially in exposed positions. This is partien- i 
larly noticeable in such large engineering structures i 
as the great railway bridges over the Forth and : 
Tay, where painting is going on practic'ully con- ! 
tinuonsly. The prodin tion of a type of steel posses.s- 
ing great resistance to corrosion has obviously a 
great future, and one may safely say that, as yet, ; 
only the fringe of the possibilities has Ikmui touched, i 

Stainless* steel conlains c.^^seiitially 11 to 14 per 
cent, of chromium and, for most purposes, not more 
than about 0'd5 per rent, of carljon. It frequently 
contains small amounts of nickel, say up to one per 
cent., hut this element has no hcneficial effect on 
the noTi-c-orrodible jiropcrtics, wliilst its prcstuice, if 
un.snspected, may cause trouble iu the luat tn'at- 
ment of the steel, since it ha.s quite a eon.siderahlo 
effect 071 the position of the critical ranges of the 
steel, 

,, From a microscopic point of view, high-chromium 
steels, such a.s stain le.ss, have a great d<'al of 
interest. Chromium has the effwt of lowering the 
eutectoid composition in steel to a considerable 
extent. Whereas in ordinary steel about O O per 
cent, carbon is required to produce a structure con- 
sisting entire^ of poarlite, with 12 per cent. 

* (Tbo wwrd “ •tabikti " has been retain^ becanse It is In 
general nie; ** Uiistolnnble " la. of couree. the correct term.~£l>.] 


chromium the same effect is produced with ap- 
proximately 0'3 per cent, carbon. Free carbide or 
cementito appears when the carbon exceeds this 
amount. In these steels, also, only part of the 
carbide forming tho pcarlite goes into solution at 
the lower critical temperature change on heating 
(Acl), the rest dissolving progressively over a 
range of some two hundred degrees. 

4’he state of combination of tho sulphur in these 
.steels requires further investigation. This element is 
only evolved to a very small extent as sulphuretted 
hydrogen on dissolving the steel in acids. The 
evolution method cannot be applied for its estima- 
tion, neither can one obtain an ordinary sulphur 
print on bromide paper. For example, a steel 
containing 0 07 per cent, sulphur only gave a ^ety 
I faint print eva'ii after 15 minutes’ contact with 
I bromitfc paper soaked in 10 per cent, hydrochloric 
acid or 15 i>er cent, sulphuric acid, Tho print ob- 
tained wa.s different in tyi>e from an ordinary sul- 
phur print in that tho improssion did not consist of 
ii .series of dots hut rather of a uniform stain. 
Evidently the sulphur does not exist as separate 
particles of cither iron or manganese sulphide dis- 
seminated through tho mass of the steel; appar- 
ently it exists in solid stilution. 

Thermally, the effect of tho chromium is to raise 
tho temperature at which tho critical ranges occur, 
'rhe Acl point oamrs in the range 800°— 83()° C., 
and on cooling sufficiently slowly to prevent any 
hardening effects, the critical temperature change 
on cooling (Arl) is found at alicut 750° C. 

Stain le.ss steel possesses notable air-hardening 
properties. A sample one inch or so in diameter, if 
allowed to cool freely in the air from 900° C., will 
I have a Brinell hardness number of the order of 600. 

; The capacity of tho steel to harden increases with 
j the tcmp'ralure to which it is heated. In other 
j w^onls, the spetMi of cooling niicessary to harden the 
steel bwomes slower as the temi^era turo to W'hich it 
is heat^xl rises (](:>roviding the latter is, of course, 
above the carbon change-point); also, slower rates 
of cooling arc necessary to soften or anneal the 
Rtc*e! when cooled from progressively higher tem- 
peratures. 

The property of air-hardening is very useful in a 
steel. Apart from fhe obvious fact that less drastic 
methods of quenching are required (with the 
attendant lessened danger of cracks, warping, or 
other undesirable attributes of waUir-quenching), 
the slower rate of cooling necessary to harden the 
steid permits samples of large section to be hardened 
throughout. It also lessens the danger of soft spots 
due to retarded quenching. Anyone who has had 
experience in producing a glass-hard surface over 
a ronsiderabie area in an article made of ordinary 
carbon .sti'cl will appreciate the moaning of the last 
sentence. Owing to its air-hardening properties, 
however, the steel re<|uires care during the course 
of manufacture. Billets, bars, forgings or stamp- 
ings are usually heated to at least 10(K)° C. before 
any operations are carried out, and if the material 
after being w’orked is allowed to cool down on the 
.shof) floor it will, when cold, be in the hardened 
I condition and will h«> quite as liable to eraek if 
rapidly or unevenly heated again as any hardened 
I pieee of too! sti'el. Being liard, it wdll require 
I softening before any cliipping, filing or machining 
can doru*. 'Phese trouhl<*s, how'<'ver, may be 
avoided by allowing the forgi'd, rolletl or .stamped 
article tx) cool slowly over the range 800°— C(K)° C. 
in order that tho carbon change may take place 
and the stfH‘1 thins Ix^comes soft, 

Stainle.vsstt'els which contain more carbon than that 
indicnUnl above, if quenched or air-eooled from high 
temperatures, are comparatively soft to the Brinell 
teat owing to tho production of austenite. Such 
steels, though soft, are unmachinable, the material 
booming hard when stressed. Austenitic samples 
also harden when tempered at about 600® 0.; for 
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instance, an actual sample had a Brinell hardness 
number of 270 when water>^uenched, and one of 444 
after being tempered at 600® C. such hardening 
after tempering nas been noticed by several cutlery 
manufacturers who have, by accident or otherwise, 
hardened their knife blades from too high a tem- 
perature. Sut'h a practice, however, is not to be 
reconnnendod, as a coarse grain is thereby produced 
in the blade. 

Stainless steel is tempered in the same way as 
ordinary steel, but higher temperatures are re- 
quired. A corresponding series of temper colours 
are fcwmcd at the higher temperatures necessary to 
soften the steel. For example, the following colours 
were obtained, at the temperatures indicated, on a 
hardened sample of tho steel : — 

Straw 3()0o C. 

Brown 400° C. 

Reddish piirpli' 500° G. 

Light blue 600° 0. 

Bluish violet 650° C. 

Greyish violet 700° 0. 

^ tirey 750° 0. 

Stainless steel lias its maximum resistance to 
corrosion when in the hardened condition. It is 
then practically unaffected by exposure to moist air, 
fresh or salt water, or to such organic acids us 
occur in Iruits. Samples buried in soil for three 
montlis have retained their original polish, and 
others have been iininersod in vinegar or salt water 
for days without showing the slightest signs of 
attack. Tempering tho hardened sample up to 
about 500° C. docs not affect its resistance appreci- 
ably. Such teiupering has also little effect on its 
hardness. Tempering at higher temperatures lowers 
the resistance to corrosion, hut even in the soft con- 
dition the metal is only slowly attacked. Such soft 
material, for example, is stained by vinegar, but a 
sample weighing 60 grms. only lost 0 004 g. after 
3 weeks’ immersion. A sample of nickeUhrome 
steel hardened and tempered so a8 to give tJie same 
tensile strength lost during the same time 25 times 
as much. 

Nitric acid, strong or weak, does not dis.solve 
stainless steel eithei’ in the hard or soft condition, 
nor is the steel attacked by concentrat^l or dilute 
solutions of ammonia, nor in a moist atmosphere 
containing ammonia fumes. Sulphuric and hydro- 
chloric acids attack it readily; a te\i per cent, solu- 
tion of t.iio latter in alcohol forms a convenient 
etching i(;.igent for microscopic; work. Dilute 
solutions of sulphuric; acid, at ordinary tempera- 
tures, attack Htaiuless steed ttonsiderahly faster 
than ordinary mild .steel. 

Hie opinic)!! has bec'ii held that the non-corroHihlo 
properties of stainless steel are only obtained when 
it is highly polished and that they are then con- 
fined to the surface. This is not correct. It is well 
known that metals in general have an increased 
teinlency to corrode afU^r they have been cold- 
worked. Stainless steel is no exception. Turnings 
of thi.s steel are in a highly distorted condition and 
hence will rust. Similarly the surface of a bar 
ironi which heavy cuts have Ix'en taken is distortt'd 
and IS more likely to rust than one from which a 
fane hnishing cut has been taken. A ground or 
polished surface wdll be still more immune. That 
polish, hc)wc;ver, is not es.sontial is shown by tho 
resistance to corrosion of a fracdnired surface which 
has been cibtamed without distortion. 

In addition to its resistance to corroding influ- 
,ences, stainless steel doos not scale to any extent 
temperature up to 800°— 
^ sample heated for 7 days in the range 

£00 — 82o C. lost 07 per cent, of its weight, 
Whereas a piece of ordinary steel heated with it lost 
\ J per cent. 

^ The suitability of any new type of steel for use in 
.^ginoenng work of any description is largely 

f 


30—55 tons per souare inch. 

„ „ „ ,, 
}i ) — 28 per cent. 
ii5 — 65 ,, ,, 

25—70 foot-lb. 


I judg^ by ite behaviour under mechanical tests. A 
short description o£ the results of such teste on 
! stainless steel will be of interest. After oil- or air- 
I hardening from a temperature of 900° C., followed 
I preferably by slight tdbipering at 200° — 400® G., 

I stamk.ss Bieel lias mechanical properties comparable 
i with those of the well-known “100-ton” air- 
, hardening nickel-chrome steel. When tempered in 
I the range 650°— 750° C., it gives tests highly suit- 
able for many engineering purposes. The values 
obtained depend on the composition of the steel, 
but in general are in the foilowir^ ranges ; — 

yield point 

Maximum stress ... 

Elongation 

Reduction of area 

Izod impact 

Tcmpt'riiig in this range of temperature (660°— 
760° G.) is also interesting commercially in that tho 
hardnes.s, and therefore the tensile strength, only 
falls very slightly as the temperature increases. 
When a nuniher of articles has to be tempered to 
produce a given tensile strength, quite a wide range 
tempering temperature is permissible— obviously a 
desirable thing eommcrcially. On the other hand 
the hardness falls very rapidly in the range 560® — 
650° G., and tho dilliculties of tempering in this 
range are corrc.spondingly great. 

During the war tho great bulk of tho stainless 
steel produced was us('d for aeroplane valves. Its 
value for this purpose lay, apart from its non- 
scaling property, in its superior strength at a rod 
heat. The exhaust valves, especially of some of tho 
large aero engines, frequently reach a tempera- 
ture of 750° or 800° G., or even higher, and it is 
necessary that tho valve should have suflicient 
strength at such a temperature to secure that the • 
stem does not elongate during running. Actual 
U'st.s obtained on testing mild steel and stainless 
.steel at high temperatures gave tho following 
figures ; — 

Tojisilo strength at Mild steel. Stainless steel. 
600° G. 11*84 24*24 

I 700° G. 6 8 12*08 

800° G. 6*04 6*64 

850° G. 4*12 6*64 

By increasing the carbon content of stainless 
.steel, still higher values may be obtained, c.p., 15— 
17 tons at 700° C. and 7*5--8*5 tons at 800° C. 

The development of the uses qf staiiileaa eteel 
was very largely held up during the war, since prac- 
tically tho whole of the steel made was used for war 
purpo.se8. It may bo confidently expected, how- 
ever, that the near future will bring about a very 
notice,able devolopmcut in the inunl^r and variety 
of its applications. It will also be found that stain- 
less stool is not one steel but a group of steels. Just 
as in tho far-off days “steel ” was regarded as a hard 
product of iron, and little or no attempt was made 
to grade it into harder iir softer varieties .so at 
present stainless steel is to most people a product 
having only one distinct set of properties, many 
regarding it solely as a special typo of cutlery steel. 

In times gone by, as the use of steel became more 
geiH‘r.\^, it was realised that by varying the content 
ol caru.n or manganese, steels of widely different 
inirins.e hardiie.ss could be produced, and for each 
purpose .some definite “ temper ” of steel wixs best 
suited. In the .same ivay, a.s the us(> of stainless stt;el 
becomes more general, it will lie found that products 
of different intrinsic hardne.ss (corresponding to the 
variotie.s of ordinary stool) can be produced, all of 
them having the distinguishing property of great 
resistance to corrosion, but varying among them- 
•Bclves as soft or mild steel differs from fifc Ateel. 

For each use of staiuless etoel there lyill be an 

b2 
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THE CASTOR OIL INDUSTRY, 

Under the above title a monograph by J. H. 
hbrader has been issued by the U.8 Department 
Sept^3^*^l*920)*^ (Bulletin 807. Professional paper, 

eaf TT ",“TSl consumption of castor oil in 

the United States is over 2 iniLiion gallons, nearly 
'rpi nianufactured locally from imported 
seed. Iho average import.s of castor seed amounted 
annually to aboii/, 831, OtK) bushels (40 Ib.) during 
the five years ending June, 11)17. Tn 1917-18, owing 
to the great demand for castor oil for the lubrica- 
11 °” Ml - engines, the imports rose to over 

li million bushels, of which GO per cent, came from 
India, 19 per cent, from South ^America, and 8 per 
cent, from tho We.st Indies. Castor seed was grown 
locally in the United States, chiefly in Oklahoma, 
Kansas, Missouri and Illinois, until about 1900, 
when successful foreign competition appears to 
have rendered cultivation unprofitable; and 
although tho activities of iho Bureau of Aircraft 
Pj-oduction re.sul U hI in 1918 in the production of 
o/fiO tons (250,000 bushels) of American castor 
seed, tho C'essation of tho war and tho increased 
world production of seed render tho prospects of 
castor seed as a permanent American crop some- 
what doubtful. 

In America, castor sc'cd is bought on a standard 
form of contract of tlie Tnnsced Oil Association of 
Now York City ; 5 per cent, of tho bags of a con- 
signment is sample<i, and aljowance.s arc made for 
impurities (stones, husks, ote.) <‘Xeeeding 3 per 
cent., and also for e.xcessivo amounts of broken 
decorticated or black ” seed (i.e., seed di.scoloured 
by contact with \yatcr) which incn'ase the acidity of 
^ the oil; tho maximum allowance being about 5 per 
^nt. At present it is not customary to value the 
beans on their oil-content as ascertained bv 
analysis. 

The treatment of castor srH?d in the manufacture 
of oil dittcrs somewhat from that of other oiI-.secK.ls 
owing largely to the soft non-fibrous natun^ of the ' 
fleod-kernels ; and although decorticated seed pro- 
duces oil of paler colour and (•aus<.-.s less wear to 
machinery than whole seed, tho majority of tho 
oil manufactured is now prcKluced from whole seed. 

The seed is not ground before crushing, as the 
soft kernels make grinding difficult, or even un- i 
necessary, and tlio activ'e lipase present renders I 
rapidity of working desirable. After the usual 
preliminary removal of impurities by screening, the I 
seed is heated to about 110° F., with the object I 
^ rendering rnore mobile tho heavy viscous oil. 
This IS conveniently effected in a grain-dryer, in j 
which tho seed is expo.scd on a series of eteel i 
shelves to a current of hot air (with tho introduc- i 
tion of steam when desirable), and from which the | 
seed can be discharged continuously or inter- j 
mittentJy. After heating, the seed is pressed imme- j 
diately in cage presses, such us are now commonly ' 
used for various oil-smls (»f high oiI-conteiit‘- i 
pr^ures on the ram of 4(X)0 to GOOO lb. per sipiarc ' 
inch are employed, and some milks are being con- | 
strncted for pressures of 8009 lb. per sq. in. i 

In good practice, 4G lb. (I bushel) of seed, con- I 
tatning 45 per cent, of oil, yields about lJ>-6 lb. I 
of No. 1 cold pressed oil, leaving in the press-cake j 
4*3 lb, of oil which can only be extracted by moans 
of solvents. Castor seed is now treated sureessfullv 
in Anderson oil-exf>elIers, and the unsatisfactory 
result obtained in early attempts to use these 
machines for castor-oil manufacture are attributed 
to excessive wear caused by tho hard seed-coats on 
the cftst steel used in the construction of early 
machines. The cast steel has now been replaced by 
case-hardei^d steel. * : 

Expelleni) Auch as are used for copra, having < 
three irohorl^ghts on the pressing screw are satis- 


factory. Comparatively low pressures are used for 
castor 8^, as high pressures lead to overheating 
of the oil and contamination with meal. In prac- 
[. ticc a cako about 7-16 inch in thickness and con- 
t taming 12-^15 per cent, of oil is obtaineil. In tho 
! battery of 15 oiUxpellers at the Government oil-mill 
{ at Gainsville (Florida), each machine has worked 
ti j regularly about 800 lb. of seed per hour when set 
y j to produce 15 lb. of oil per bushel (46 lb). After 

1 j .several months work on castor soed, the machines- 

1 I showed <'vcii less wear than is observed when work- 
^ ing groundnuts, and out of a possible “takc-up’’ 

; for wear of cones of inches, only | inch was- 

necessary. Experiment showed that it was possible 
to prtxluce a good yield of oil by the treatment in 
[ an oil-expeller of seed in the pod, but that the oil 
was of gieen colour and thereforo unacceptable in 
I ordinary tra<lo, though suitable for lubrication and 
capable of being bleached. Decorticated seed was 
too soft to be worked in an oil-expeller without tho 
addition of some fibrous binder such as groundnut 
husks. ^ As there is a considerable amount of oil’ 
(12—15 per e'en!.) in tho cakes obtained from cag|t 
presses or expellers, tho material is treated with 
solvents in either stationary or rotating extractors. 
The types of extractors, solvent-recovery stills, etc., 
and the methods of working are similar to those 
used for other oil-bearing materials, but rotary ex- 
tractors are increasing in favour, as they obviate- 
imperfect extraction due to channelling and pack- 
ing of the charge, are easy to work, and are less 
costly in labour than stationary extractors. In 
the latter there is a tendency for packing to occur 
owing to the fine non-fibrous albuminous matter 
of the kernels. This may bo obviated by intro- 
ducing the solvent from below and placing a layer 
of hulls (s<’ed coat) on tho floor of the extractor 
after covering the floor with burlap la^ween wire- 
netting. Although castor oil is not soluble in petro- 
leum spirit (gasoline) at ordinary torn fx^ratii res, 
gentle heating cfTpcts solution readily. This solvent 
is used in practice, and the residue after extraction- 
I only contains up to 2 per cent, of oil. Solvent-ex- 
tracted oil obtained from press cakes has a green 
colour and is of No. 3 graife, hut experiment indi- 
cated that oil of apparently No. 1 grade could lie 
produced by bleaching tho oil directly extracted 
from castor seed. 

No. 1 castor , oil, obtaine<l by pressing or ex- 
I polling, is of pale colour and is generally sufficiently 
low in acid content to he suitable foV industrial' 
purposes without refining by moans of alkali ; pass- 
ing a current of live steam into tlui oil coagulates 
! albuminous matter which can be filtered off. No. 3 
, oil i.s of dark colour and high acidity (generally 
1 5—7 per rent, as oleic acid) ; the refining of such- 
j oil with alkali i.s trouble.somo, as tho soaps do not 
j break and settle readily, hut only do so partly aa 
j they tend to dissolve in the oil. 

I Bleaching of castor oil is usually effected by 
I agitation of ilie dry oil at about 200° F. with 2 — 4 
per cc'iit. of fullers oartli for about ^ hour, followed 
by agitation with 0'2 — 15 per cent, of decolorising 
carbon and subsequent filtration. No sati.sfactory 
method wa.s lound for bleaching commercial No. 3‘ 
oil, and thi.s i.s attribut4‘d to the fixation of the- 
<'olonr by heat and to the presence of iron salts in 
the oil. 

Engine te.sls of No. 1 hydrau lie-pressed oil. No, 1 
expeller oil, and No. ,3 refine<I oil showed no differ- 
ences in the lubricating values; and the physical 
and chemical constants were practically identical^ 
colour being tho only distinguishing feature. 

On account of its intrinsic difference from any 
other commercial vegetable oil, or by reason of ita 
relative cheapne.ss, castor oil finds application inr 
many industries and manufactures, suen as leather 


, vfiovwi uii imuB uppiicaujun iir 

many industries and manufactures, such as leather 
dressing, Turkey-r^ dyeing, artificial leather, 
rubber substitute, linoleum, etc. Although largely* 
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replaced by less expensive mineral oil as a lubri- 
cant, castor oil is still employed in the tropics for 
heavy machinery, and is essential for the lubrica- 
tion of rotary typos of internal combustion engines. 
The causes of its superiority for the latter pur- 
poses appear still to be somewhat uncertain. 


THE CHEMICAL INDUSTRY CLUB. 


The second annual dinner was held at the Con- 
naught llooins, London, VV.C., on November 19, Sir 
William J. Tope presiding. 

After the loyal toast hiid been honoured, Lord 
Moulton, proposing “The Profession and Industry 
of Cliemistry,’^ said that this was one of the moat 
admirably expressed toasts he had ever known, as 
it indicated that the most valuable movement in 
recent years had been towards destroying the chasm 
formerly suppesc'd to exist between the professional 
ehemist and the chemical industry. The chemical 
industry was founded on the work of the research 
chemist, and there was really no separation between 
the two. So far as the chemical industry as a whole 
was concerned we were at a crisis in our history, 
and if LnglanJ did not realise that it must become 
a, great chemical nation its future was gone. Unlike 
most other nations, it was needful for England to 
make larg(‘, quantities of the substaiice^s required to 
prodiuxi its food, for wo might again have to stand 
alone and satisfy our own food requirements. We 
had just passed through such a period, and few 
would ri'alisc, as he did, how we had then to rely 
upon transport over thousands of miles of sub- 
marine-haunted seas for the matvials necessary to 
food production. Crerniany, through the develop- 
ment of cheinish’v, was able to manufacture un- 
limited quantities of nitrates. It was during that 
time that he most felt the necessity for providing 
against succour being cut off; and the principal 
question to-day was whether we wc-iil.l begin in 
earnest to manufacture nitrates from the atmo- 
sphere. It was not mere knowii^dge that was 
wanted, but sufficient manufacturers to bear the 
burden siioold war again befall us. Next to the 
ammonia industry, the development of the dye 
industry was of the utmost importance if our 
country was to maintain the position which it had 
hitherto occupied. 

Mr. W. J. U. Woolcock, M.P., responfle<l and 
said that a striking example of the ‘interdepend- 
ence of the profession and the industry of eliemistry 
had been afforded a short time ago, when a learned 
society approached the Association of British 
Choniical Manufacturers for information with 
regard to its plans for ensuring supplies of resea reh 
chemicals. The profi'ssion was accordingly asked to 
furnish a scheme and, as a result, a list was pre- 
pared containing from 800 to 1000 research 
.chmnicals. of wliieh about 600 could now be supplied 
through the Association. He asked that the ut- 
use should bo made of these facilities. Makers 
!of chemical plant in this country were convinced 
■that the chemical manufacturer and chemical en- 
iffineer did not trouble to inquire for chemical plant 
'in this country and bought al)road, under the im- 
|;>ression that the plant available here was iin- 
:^elial>le. Progress had, however, b^n made, as 
Vbe newly established Association of British 
yhomieal Plant Manufacturers and the chemical 
ianufacturers had met to ascertain each other’s re- 
tirements. Mr. Woolcock then reviewed the 
dyestuff situation and the various methods 
^at had been proposed for fostenng the in4u8try. 


The only stumbling block at the moment was 
I the textile industry., and he believed that the 
opposition from this source had been exaggerated. 

It was a mistake to supnose that all texUlo inaiiu- 
facturers objected to tne system of prohibition 
except under licence. There was no liopo for a 
(iovernrnent measure of a contentious nature, hut 
the position would he chaiigisl if an agreed’ Bill 
were introduced , We had reached a stage at which 
it vva.s neee.ssary to iK'gin to edurali' the members 
of the House of Cominons, as they were really 
anxious for information with rega^rd to the chemical 
industry. Tt was the duty of the industry to 
supply this information, especially because it was 
generally agreed that some sort of Government 
assisLanco was necessary for the dye and fine 
chemical indu.stries and because those called in to 
advise on the lorm of assistaiuo to bo given did not 
entirely agree. 

Dr. Af. O. Forster, in proposing “ The Chemical 
Industry Club ” spoke of the remarkable and 
unique uttraidions which it offered to its members, 
and ho then dealt at length udtli the dye industry 
and said ho believed it would collapse very 
shortly if (Government help were not given. The 
textile industry would run a serious risk of ex- 
tinction omo the German dye industry had re- 
covered its w’orkl-widc monopoly. He had l>w*n in- 
formed, on good authority, that German dyes 
valued at £4,600,000, equivalent to roughly one 
year’s supplies at pre-war rates, had lieen imported 
since the armistice and were iiow’^ stored in Liver- 
pool. The dye industry was at a standstill; last 
woek the British Dyestuffs (vorporation had to 
dismiss 000 men, and the National Dyes Co. had 
closed down its three factories. The situation was 
due to Government inaction since the Sankey 
judgment. As far as the Chemical Industry Club « 
was eone(*rnccl, he hopixl that ere long (dieinikry in 
tliis country would have a home wdiieh would give 
aoeonimodation to our numerous chemical societies 
and also offer facilities comparable to those of the 
Chemists’ (’luh in New York. The CJheinical In- 
dustry Club had done invaluable service in hlling 
the gap until the new homo was established. 

In replying to the toast, Sir William Pope said 
that the social nt'cds of the chemical industry were 
very large, and every chemist in the country should 
as.soeiate himself with the club. Its membership 
was now 700, and last year there was a balance to 
the good, an achievement which very few clubs in 
Lomlon could show. During the w'ar the public 
had been given a lesson on the national value of the 
chemical industry, hut the teachers had not driven 
tliat lesson home. The disadvantages under wLich 
chemists believed they had suffered in the past 
were entirely duo to their owm misapprehension as 
to what wa.s needed in educating the public. Ho 
hoped the club would bo the beginning of the larger 
organisation of which Dr. Forster had spoken. A 
great appeal was h<‘ing launched for funds to esta- 
blish siicli a chemical home, wdierc the scientific, 
technical, and social asjieets of industry would ho 
catered for, and which would provide the facilities 
essi'ntial to the groat publication schemes in con- 
nexion with chemical literature which had to he 
undertaken in the near future. About £500,000 
was n<s< hnl for this purpo.se, and an appeal, now 
being made privately, wnuhl no doubt shortly bo 
made publicly. When the magnitude of the capital 
involved in the chemical industries of the Empire 
w’as considered, the sum required seemed ridicu- 
lously small, and it devolved upon every member 
of the profession to do everything possible to ensure 
the success of the appeal. 

The toast of “ The Guests,” proposed by Prof, 
^W, R. Hodekinson, was replied to by Dr, E. J. 
Russell and Dr, H. J. Johnson, Worshipful Master 
of the Company of Tallow Chandlers; and Prof. 

P. Q. Doonan gave the toast of The Chairman.’^ 
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NEWS FROM THE SECTIONS. 

CANADIAN .PACIFIC. 

A joint meeting of the Canadian Pacific Section 
and tho British Columbia Tiyhnical Association was 
held on October 25, in tho Board of Trade Audi- 
torium, Vancouver, B.C., Mr. Nohlo W. Pirric and 
Mr. A. S. Wootton presiding in turn. Mr. J. A. 
Dawson, Dominion Ooverninent Chemist, reportwl 
on the recent Bai^ff meeting of the Engineering In- 
stitute of Canada, at which tho relationships 1k'- 
twoen chemists and other technical workers and 
the need of extending the organisation to other 
provinces of Canada wero discusse<l, 

A symposium on “ Chemistry in the Community ” 
was opened by Dr. R. H. Clark, of the University 
of British Columbia, with a paper on “Academic 
Chemical Research,” in which he emphasist'd the 
fact that chemical di8<‘overies have hctui made 
largely by university chemists, and that they have 
frequently provided the germ from which great in- 
dustries have sprung. Mr. G. S. Eldridge, in dis- 
cussing the relationships of “ Chemistry and Metal- 
lurgy,” laid stress upon the importance of eliemieal 
analysis and control, witli particular reference to 
the discoveries of Bessemer, Siemens, and others, 
and described recent developments in the manu- 
facture of ferro-alloys and the electro-chemical 
separation of metals at Trail, B.(J. Under the 
heading Chemistry and Alloys,” Mr. W. S. Bar- 
wick discussed various types of bra.s.s and bronze, 
the use of manganese bronze (better described as 
manganese bras.s) for propeller blades of ships, 
pumps, etc., and alloys containing aluiuiniuni, cal- 
cium, magnesium, etc., in aeroplane manufacture. 
The subject of '' Chemistry and Agriculture ” was 
•dealt with by Mr. W. H. Kf.H. Dominion Agricul- 
tural Chemist, and tliat of • Chemistry and Bio 
logy by Mr, C. .1, Berkeley, Bioelieniist at De- 
parture Bay Biological Station. The latter de- 
scribed his recent work on the respiration 'of clams 
in the absence of air, and indicated the importance 
of the problem as affecting existing ideas about 
this fundamental chcinieal process. 

Mr, H. Freeman, Secretary of tlie Britisli 
Columbia Committee of the Advisory Council for 
Scientific and Industrial Research in Canada, 
briefly referred to his discovery, while resident in 
Vancouver, of the eleetrochemieal process of making 
cyanide from calcium cyanamide, and to its sub- 
sequent development on an industrial scale at tho 
works of the American Ch'anamido Company at 
Niagara Falls, Ontario. ]\fr. Freeman then re- 
viewed opportunities in the lumber, fish, and 
mining industries of British Columbia, to which the 
judicious application of chemical knowhdge is 
essential for economic ,siicress. Much interest was 
aroused by tho announcement that the. Canadian 
Advisory Council for Scieniifie and Industrial Re- 
search had grant'd a .sum of money towards tin' 
cost of investigating a promising eleef rochernical 
process for treating the complex zinc-load ores of 
British Columbia. 

BRISTOL AND SOUTH WALES. . 

On November 4, at Bristol, Mr. .1. Arthur 
Reavell, chairman of tho Chemical Engineering 
Group, read a paper on “ Evaporation Problems.” 
Mr, £. Walls presided and 39 memliers attended. 

iW lecturer passed in critical review a largo 
number of forms of apparatus, the earliest of which 
dated from 1630. The defects of tho earlier methods 
of eroporating liquids in bulk, either in direct ; 
heated or steam-heat^ pans, e.g., large cooling j 
effecte^ waste of rapour, etc., were pointed out. i 
The racuom pan, said the l^torer, seemed to fasci- 


nate many manufacturers who r^arded the vacuum 
as essential, but actually efficiency depended 
entirely on the temperature difference between the 
heating steam and tlw vapours in the condenser. 
High-pressure steam in most cases gave better re- 
sults without the necjossity of a vacuum. Frothing 
was a .serious difficulty in vacuum evaporation^ 
whether single or multiple effect bo u.sed. The divi- 
sion of effort in the ease of a multiple-effect vacuum 
ovaporator was explained and various ditticuJtiea 
dc.scrihed. The great advantages of film ovapora- 
ti()n wore detailed and comparative figures of 
<‘ffi(ieiicy wero given for different type.s of evapora- 
tors. Th(^ lecturer al.so diseiissc'd the utilisation of 
wast<^ vapo»ir.s, at atmosplieric pressure, from non- 
vacuum evaporation and from other sources and 
hv re-com}jr('Ssiug in rotary or direct acting com- 
pre.ssors; and he gave figures indicating the 
economy obtained by using injector compressors, 
ill which a small quantity of high-pre.ssure steam 
raises the pressure and temperature of low-pressure 

I vapour. . 

The Section also held a meeting at Cardiff on 
' November 5, when Mr. A. Brennan road a paper 
' on “The Geology of the Mexican Oilfields.” Prof. 

I (’. M. Thompson' prosified. Geological investigation 
' of i-liesc fields is hampered hy the extensive floods, 
j and the best method consists in digging pits with 
I a view to finding the anticlinals where tho oil 
i always accumulates. Theories of tho mode of forma- 
i lion of the oil and asphalt deposits were described, 

I and evokcsl an interesting discussion. 


VOHKSIIIRK. 

j The first meeting of the session was held in Leeds 

I on Noveml>er 8 Dr. L. L. Lloyd presiding in^ the 
absence, through illness, of the chairman, Mr. S. H. 
Davies. The main item on the agenda was a paper 
on “ Ochre Streams of tli(' A’alh'V of the Don and 
Loxloy,” by Mes.sVs. .1. Hawarth and J. Evans. 

The two valleys nK'niioned are situated in tho 
Sheffield district and lie Ix'twcen ridges upon 
which outcrops of carboniferous strata are worked 
for coal, fireclay, and ganistor; and the effluente 
from the adit ' working.s give rise to tho ochre 
streams und<T consideration. Although analyses 
of the waters of tho twelve streams examine<l 
showed considei^iilile variations, the samples wero 
invariably acid in reaction and contained large 
amounts (up to 130 parts per UK), 000) of <lissnlved 
iron. Water issuing from the immediate vicinity 
of tho mines contains a large proportion of the iron 
as basic ferrous sulphate, which subsequently urider- 
go<'s oxidation and huul.s to deposition of ochre 
(ferric oxide coiitairiiiig basic sulphate), .so that 
the water running into the main river contains le.s.s. 
(lissolvofl iron. The iron in solution emanates 
from the pyrites and marca.sit.e contained in the 
coal scams. The deposition of the ochre is mainly 
brought abnit by “ iron bacteria,” which decom- 
pose the sulphate, forming ferric oxide and free 
acid. These bacteria are remarkable in that they 
refjuiro only most minnte traces of organic matter 
for their snstimance (c/, J., 1919, 486 r). The 
authors, in pointing out the importance of the 
phenomenon, stated that a pn re-water supply some 
two mil(>.s distant was rendered practically useless 
for industrial purposes; and that the pollution W’as 
permitted to continue as the eflluents from mines 
were specially excluded from the control of the 
Rivers Board. The discussion which followed 
centred around the following points : — Iron bacteria : 
the determination of acidity in the presence of 
iron; the removal of iron from ferruginous waters 
to render them suitable for dyeing and tanning 
purposes; the prevention of bacterial deposits in 
water mains; and acidity in relation ^ “soap 
hardness.” 
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MEETINGS OF OTHER SOCIETIES. 


INSTITUTION OF PETROLEUM 
TECFINOLOGISTS. 

At the meeting of the Institution held in the 
rooms of the Roy.nl Society of Arts on November 16, 
papers on Colloidal Fuel were read by Mr. Lindon 
W. Bak^s and Mr. Haylett O’Neill. ColIoMal 
fuel, as defined by Mr. Bates, is “ A stable mobile 
atomisable fut*l displaying colloidal characteristics, 
comprising particles of solids, droplets of liquids or 
niinuk> bubbles of gases, or combinations thereof, 
suspended in one or more varieties of liquid hydro- 
carbons.” 

The particular colloidal fuel which was discussed 
at the meeting consists of a sus])en8ion of coal in 
etroleum residuum, the stability of tli<5 suspension 
eing maintained (1) by means of a “ fixateur,” 
which may be soap solution or limo-rosin greases; 
or (2) by peptising the mixture by adding to it a 
definite proportion of coal distillaks, such as tars 
and the middle fractions; or (d) by grinding the 
solid snbstanocs so that about 97 per cent, will pass 
through a l(K)-mesh and at least 85 per cent, 
through a ‘ilKl-mesh screen. Tfro authors claim 
that by one of these methmls it is possible to 
Rusi>cnd 5-5 per cent, of solid material in the liquid 
ingredient, samples of the fuel containing 42 per 
cent, of mixed coal and coke having remained 
perfectly stable after 8 months’ storage. A(.*cording 
to them, the addition of carbonaceous particles to 
an oil, and tho proper association of these com- 
ponents, tend to raise rnakrially the Hash-point of 
the oil, and reduce evaporation, and that owing to 
this proy>erty tho U.S. National Board of Fire 
Underwrit('rs gives colloidal fuel preferential rating 
ov(T plain fuel oil. It is farther claimed that 
colloidal fuel has a higher calorific power than 
either of its ])rincipal constituoiits ?:eparatel,v. For 
example, using 65 cent, of oil of 18, .590 B.Th.U. 
per lb. (oquiralent to 177,000 B.Th.U. per imperial 
gallon), and of sp. gr. O'OO, tcigotlior with coal of 
14,000 B.Th.U. per lb. and of sp. gr. 1’4, the result- 
ing colloidal fuel has a caiorific power of 182,800 
B.Th.U. per imperial gallon, and is heavier than 
water. 

On the h'eturers’ assumption thaf Navy oil fuel 
loses from '^5- I ja-r cent, per month on storage, 
then in 12 n oiiths tlieia' will be a loss on a million 
tons of 60,000 to 120,(X)0 tons of fnel oil. If. how- 
ever, fin’l nil is incorporated as colloidal fnel with 
35 per cent, of coal, the amount of available fuel 
would he I,3ij0,()00 tons, and on this evaporation 
losses would he entirely sa\e(l, t hereby, assisting in 
the conservation of oil supjilies, 

Tho apparatus re(iuir<^Ml for making eolloida! fuel 
is of a standard tyjK*, being somewhat similar to a 
modern cement plant in its simplicity and arrange- 
ment. At the present time the iSmidth, Marey, or 
Newell comhi nation tube-mills are used for the 
liquid grinding of th(' coal in the oil. A demonstra- 
ition plant is in course of erection at Stone Uourt on 
Thames, which, it is Imped, will become the 
;.£ntre for the testing of coals for the production of 
^Hoidal fuel. A further a<lvantage claimed is that 
he fuel can be kept under a water-se^il for lire pre- 
vntion without risk of deterioration. 

The discussion on these papers w’as deferred to a 

eeting to bo held on Novemlier 23. 


I ROYAL PHOTOGRAPHIC SOCIETY. 

Ut the meeting on November 16, arranged by the 
-ientific and Technical Group, the first paper was 
Abort description by Mr. E. L. Turner, of the 
J!^.C. School of Photo-engraving at Bolt Court, of 
fious time-saving devices in half-tone process 


work. This was followed by a short paper by Mr. 
I * Rtjnwick on the* method of obtaining the first 
1 derivative of the plate characteristic curve; lie dis- 
I cussed the meaning of tho curve and its possible 
] use in elucidating photographic problems, 
j Mr. Reiiwick, assiskd by Mr. O. Bloch, then 
gave an account with flcmonstrations of the pro- 
cesses of white-light development and direct pro- 
duction of piisitivcs as previously givmi by him 
before the Liverpool Section of the Society of 
Chmiiical Industry in May this year. Ho explained 
also the so-callcd fogging action o? very weak solu- 
tions of iodides on yihoiograyihic plates as being 
in reality due to {‘olnur sensitising of the oniulsjon 
lollowed by togging by the dark-room lamp. This 
j is apparently the first time that colour-sensitising 
I has been noticed as yirodueed by a colourless mineral 
j salt. A spectrograph was given showing the posi- 
i tion of the added sensitiveness. Considerable in- 
j terest was shown by the members in these accounts 
I of the action of io<lides on photographic emulsions. 


1 FARADAY SOCIETY AND INSTITUTE OF 
! .METALS. 

! A successful meeting of the Faraday Society, con- 
i jointly with the Sheffield S(*ctioii of the Institute of 
j Metals, was held on Novmnber 19 in the Mappin 
[ Hall of the University of Shcflield, to discuss pro- 
j hlems connecti'd with tho electroplating industry, 
j At tho afk-rrioon m’ssion, presided over by Prof, 
i (^ H. IX'scIi, several papers relating to metals other 
than silver were read, whilst the evening sesaion, 
over which Mr, E. A. Smith preside<l, was devoted 
to silver plating. Dr. L. Aitchison described the 
' properties of electrolytic coatings for the prevention 
i of corrosion, and Capt. W. A. Thain gave an account 
, of si'veral applications of electro-deposition in tho 
; construction of aircraft, the most interesting being 
1 the formation of tho water jacket of an aeroplane- 
: engine cylinder by depositing copper on a tem- 
, porary mould >f fusibh' metal built up around the 
j cylinder. Mr, Byron Carr described experiments 
I on the deposition of cobalt at high current densi- 
1 ti(*s, and showed excellent deposits of this metal, 
i which is liighly resistant to atmospheric corrosion. 

Mr, S. Field contributed two papers, dealing 
i r<'sp('ctively with the electrolytic refining of ssinc, 

' and with the conditions under which alloys of 
gokl and silver are deposited from the mixed elec- 
trolyte.s. 

■ There was a large attendance at the evening 
s<'ssion, which was opern'd by Mr. W. R. Barclay 
\\ ith a gemwal paper, in which attention was called 
! to some early papers which ar<‘ too little known, 
and to the conditions which prevail in old silver 
' baths, tho condnetivity of wliich has been raised 
; l»y the accnmnlation of potassium carbonate and 
I «)tlier salts. The same eonclusion was reached by 
{ Messrs. G. B. Brook and L. \V. Holmes as the 
i result of a large numlwr of analyses and conduc- 
I tivity determinations. Mr. F. Mason urged the 
I a<loption of higher current densities in silver- 
j j)lating. thus shortening the lime of immersion in 
I the bath, hut differonees of opinion appeared among 
j the inemlxM-s as to tlie saving of time to be eflected 
j in tho fjp tory by .sneh a procedure. IMr. Brook also 
I advanc('<l an explanation of the red patches soine- 
i times seen oti plated goods after poli.sliing with 
j roiiLm, attriiniting them to the formation of 
I featlu'ry crystals of silver, which l)ecame folded 
: over, so entangling tho rouge. The discussion 
.showed, however, that although such an action 
might Gcrur in some cases, the explanation could 
not be a general one, since the red patches will 
appear on nn article polislied by one worker, and 
npt on an exactly similar object polished by another 
hand; moreover, similar patches are found on 
articles of solid silver which have not been plated. 
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The keenest interest was shown in the disrussion by 
an audience which included a l&rge number of prac- 
tical Sliver platers, and the results arc likely to 
or great benefit to the industry, and to increast' 
the interest of platers in the scientific study of 
ejectro-rnetallurgy, for which a department exists, 
well equipped for teaching*' and researeli, in the 

University of Shefheld. 


National union of scientific 
• work Elis. 

At the annual nu'eting of the council, held at 
King’s College, W.C., on Novoinher l.‘l, the retiring 
president, Dr. J. W. Evans, gave an atidress on 

‘ Research at the ITniversilies,” in the course of 
Xvhich he expressed dissatisfactit)!! witli the present 
attitude of the Department of Seiemtific and iii- 
■dustrial Research towards the scientilic and tech- 
tiical faculties of our universities. 

Since the publication of its first report, the 
Department ajipoared to have abandoned the more 
fruitful policy of encouraging (o the nimost the j 
research workers at the universities. The restric- I 
tive character of the jiresent giants to individual 
Workers at such institutions tended to divorci' j 
research from teaching. In his opinion this was a I 
fundamental error, siine, llie best resiills in re- 
search could only be a<biev('d by those who devoted 
some time to teaching. Apparently, the Deiiartment 
looked to the universitHs ami technical colleges to 
maintain a supply of eoinpiAent ro<seareli workers 
for the State-aided ro-icareh associations ratluT 
than to iindertak<‘ industrial research for them- 
aelves. He urgt'd that training in research shoiihl 
play an important part in every university science 
* course, and he cmhcKlkHl this in a resolution which 
was supporUid by Prof. F. ooddy, who stated that 
Prof. W. II. Perkin had <ai)plied this principle to 
the chemistry courses at Oxford University with 
very gratifying re.sults. Prof. Soddy also stated 
that since the president liad prepared his address, 
a complication had been brought about by a request 
from the War Office tliat the universities should 
undertake research connisAod with chemical war- 
fare, both for offensive and defensive piirpo.ses; he 
was glad that the Union had decided to aptaiint a 
committee to investigate this matter. 

Three resolutions were paasixl relating to the 
Department of Scientific and Industrial llesearcli, 
the first of which condemned its policy in so far as, 
by establishing and financing Research Associa- 
tions, it was lianding over to the private use of 
“profit-seeking monopolies” valuable knowledge 
obtained at the expense of the wliole coininiinity, 
and placing the As.so<;iations in a position to exploit 
the scientific workers of the country for their own 
benefit. Another resolution, which was also i 
adopted unanimously, propo.sed the following scale , 
of salaries, basc^l on pre-war <<)st of living: — At j 
commencement of professional career, £180 per ! 
annum; after five years’ satisfactory service, £;i>0 j 
p.a. ; for posts of profes.sional standing, £800 p.a. 
These salaries to ho raised proportionately to in- . 
creased cost of living, and alsi) in cases of excep- I 
tional ability, or where resirietive condition.s in | 
regard to the })ublicatiori and patenting of results ! 
were impos<^d. Resolutions were also carried aflirni- ■ 
ing that scientific workers in Uovernimmt dcjiart- i 
ments should receive status and romunoration not I 
lower than that of officials of the higlicst class in ■ 
the Civil Service - and that all possible steps slioiild | 
be taken to bring before the Government the 
necessity for rendering financial assistance to ' 
learned societies. 

Prof. L. Bairstow, professor of aero-dynamics at 
th^ Imperial Colley, was elected president for the 
ensuine year, and Prof. F. Soddy, president of the 
researen council. 


PERSONALIA. 


Sir William Pope and Prof. H. Louis have been 
' elected honorary members of the Societe de Chimie 
; liidustrielle. The roll of honorary members of this 
society also includes the follow'ing — MM. A. Carnot, 

■ J. Giiiet, A, Haller, H. le Chatclier, L. Lindet, M. 

Prud’liomme, E. lloiimaux, P. Sabatier, E. 

! Sehnoicler, E. Solvay, and T. Schloesing. 

Mr. C. 8. Gibson, of Cambridge University, has 
' been appointed to the vacant chair of chemistry at 
Guy’s Hospital Medical School, University of 
' Jyoiidon. 

Dr. C. E. Guillaume, director of the Interna- 
tional Rureau of Weights and Measures at Sevres, 
has liecn awarded the Nobel Prize for physics 
for 1920. 

Mr. G. Scott Robertson, of the East Anglian In- 
stiLuti! of Agriculture at Chelm.sford, has been 
appointed lecturer in agricultural chemistry in 
Qiiemi's University, Belfast. 

The degree of D.Se. in physics has boon conferred 
by the Senate of London University upon Mr. 
J. S. G. Thomas, head of the physical department 
of the South Metropolitan Gas Co. 

Appointments to the Advisory Board of Industry 
and Sekmoe of the Union of South Africa include 
that of Mr. K. B. Qiiinan to refiresi'iit chemical in- 
dustrie.H, ami Dr. W. A. Caldecott and Prof. G. H. 
Stanhw, rcprc.senting metallurgy. 

Through tlie initiative of I’rof. P. A. Guye, of 
Geneva, a Ramsay Memorial Fellowship of £300 for 
three years lias luvn founded by sub.scriptions re- 
ceived from tlie Swiss Governnient and by private 
donations. The first fellowship has been awarded 
to M. lOtienne Roux of V’ieli (Valid), who has Ixjgun 
work at Oxford under Prof. W. H. Perkin. 

The gold medfi,! of the Institution of Mining and 
Metallurgy has beeu awarded to Sir T. K. Rose for 
, his contributions to metallurgical science, with 
I special reference to the metallurgy of gold. The 
gold medal and premium of forty guineas of the 
: Consolidated Goldfiehls of South Africa, Ltd., have 
1 been awarded to Mr. H. L. Sulman for his paper on 
” A Contribution to the Study of Froth Flotation.” 
The following appointments, etc., are announced 
I from till' United Stat<\s; — Dr. G. II. Cartleilge, 
to he professor of chemistry in the Johns Hopkins 
University; Dr. A. Matthes, pharmacist, to be pro- 
lessor of chemistry and pharmacy at the Wash- 
ington University. J)r. E. F. Northrup has 
resigneil the chair of chemistry at Princetown 
; University, and Dr. H. E. Patten the post of 
ri'.search chemist to the IJ.S. Bureau of Chemistry, 
Agricultural Division; both of these have ac^cepted 
appointments in the indu.stry. 

The following awards have been made by tho 
President and Council of the Royal Society: — Tho 
Copley Medal to Mr. Horace I’. Brow'n, for his work 
on the chemistry of carbohydrates on the assimila- 
tion of atmospheric carbon dioxirle by loaves, and 
on ga.seous diffusion through .small apertures; the 
Rumford Medal to Lord Rayleigh, for researches on 
the properties of ga.se, s at high vacua ; the Davy 
-Medal to Mr. C. T. Heycock, for his work in phy- 
sical chemistry, especially on tho composition and 
constitution of alloys; the Darwin Medal to Prof. 

R. H. Biffin, for his work on scientific principles 
applied to tho breeding of plants; and the Hughes 
Medal to Prof. O. W. Richardson, for his work in 
experimental physie.s, especially thermionica. Tho 
Royal Medals have been awarded to Mr. Bateson 
(biology) and to Prof. G, H. Hardy (mathematics). 

The death is announced of G. von Bunge, pro- 
fe.ssor of physiological chemistry in the University 
of Basle. 


Vifc XXXtX,, Ko. 22.J 


R^VIBSW. 


807 b 


NEWS AND NOTES. 


UNITKD STATES. 

Lignite. — The Bureau of Mines is to undertake 
experiments in North Dakota on the briquetting 
of lignite. The cost of the investigation will be 
borne by jjrivato interests. 

Carbon Tetrachloride as Fire-Extinguisher. — Owing 
to the orcurr(‘nce of fatal accidents due to tlie u.se 
of carbon tetrachloride for extinguishing fires, the 
Bureau of Mines has investigated the decomposi- 
tion products of this substance, and found that they 
contain pho.sgone, chlorine, and hydrogen chloride. 
Hence it is rocom mended that persons using it for 
this puri)ose in confined spaces should be protected 
with ga.s-rnasks or otlnn- device.— (.7. Franklin Inst., 
Oct., 1920.) 

The Coal-Tar Industry in 1919.— The preliminary 
report on the progress of the American coal-taV 
industry during 1919 testifies to the success achieved 
in extending the industry and in readjusting it to I 
poace conditions. This readjustment is clearly 
traceable in the heavy decline in output of products : 
required inainly for military purposes, e.y.. the ex- | 
plosives intermediates, phenol and chloro-benzenc, i 
and the khaki-ilye intermediates, nieta-nitranilinc i 
and ineta-tolyienediainine ; and in the greatly in- ■ 
creased production of benzoic acid, ortho- and para- i 
toluidines, and other toluene derivatives, following j 
the release of restrictions on the u.se of this parent i 
substance. 

Tu’hnical expansion is clearly discernible in the i 
, ap[)earance of new colours and drugs, and more i 
osiKx.-ially in the output of many new and more ' 
complicat(Ml intermediates. The increase in tho { 
number of intermediates, from approximately 140 
in 1918 to 22o in 1919, included many 8ubstaiu;es of 
M'hich tho nianufjicturo i.s com paTa lively difficult, 
th(! must .striking example being, perhaps, the nine 
new sulphonic-acid derivatives of the naphthols and 
naphthylamines W'hich iK^camo available during the 
year. There was also a notable augmentation in out- 
put of several of the older materials of this class, 
e.(j., of gamnui acid, which was use<I mainly for the 
production of Oxarnine Black and Diamine F.astUed 
F; and ff H-acid, the bulk of which was x^robably 
employed :“or Direct Deep Black E W. In the 
anthracein •'ericas, the production of anthr.aquinono 
increased tenfold, and five anthraquinone deriva- 
tives. w<‘re produced for the first time. As indicative 
of the future supply of raw material, it may be 
noted tliat an iiicreasn of 17 per cent, in the "pro- 
ductive capacity of the by-product ooko ovens is 
rw:orded. The position with regard to the availa- 
bility of anthracene is, however, a cause of aiiAioty, 
although a .solution of present dilliculties is being 
6ought both in modification of the tar-extraction 
’ proc«*sscs and in the .synthesis of anthracene or 
; anthraquinone from readily available materials. I 
A very notable increa.se took place in the produc- 
T^iqn of indigo, the amount of the homo product ! 
jbeing now well in advance of that imported during { 
^914. There was ialso a marked increase of output I 
^n the classes of ba.sie, acid, and direct dyes, accoin- 
■ganied, Imwever, by a fall in the output of mordant 
;-ye8 and sulphur colours. Increased production of 
•/he better types of <lyes at the expense of cheaiM>r 
arieties, improved tho average quality, although 
he average price remained the same as in 1918. 
i The total production of dyes amounted to 63 ! 
Blhon lb., representing an increase of about 8 per i 
■ pt. compared with that in 1918, the value being 
-,aout 167,000,000. In general, the recorded statis- 
^ of the industry during a year of transition 
wify American belief in the future of the 
ptjfstry . — (Chem and Met, Ung,, Oct, 6, 192(K) 


I Organic Reagents. — The following organic c*om- 
pounds are now available in quantity and in a pure 
I state for re.search* purposes: — Amyl alcohol, 
I isobutyl and normal propyl alcohols, ethyl acetor 
j acetate, and anhydrous othyl and methyl acetates. 

Barytes and Barium Products in I918.--The total 

; quantity of crude barytes inarkcLed iti the United 
; States in 1918 was 155,368 short tons, valued at 
, £208,981. This rcprcsentiul a dccrea.se of 25 per cent. 

I in quantity compared with 1917, which was duo 
to ilio scarcity and high cost of labour rather than 
to a falling olF in demand for b‘‘‘rium products, 
j Imports of barytes declined from .35,840 t. in 1913 
: to nil in 1918, tho cau.se being the cessation of 
' exports from Cermany. The known and accessible 
deposits of barytes in tho United States are smaller 
than those of Germany and more costly to mine; 
when trade is resumed it is probable that the Ger- 
man product will bo cheaper than the American, 
The chief of the producing States are Georgia and 
M issouri. About one-thinl of the barytes was 

ground, refined and sold t/O manufacturers of paint, 
etc., nearly half was made into lithopone, and tho 
rest was eonverted into chemical products. As re- 
gards foreign production, Germany has large 
deposits of high-grade barytes, much of which used 
to he exported, whilst England has fairly large 
deposits of haryt<‘.s and workable deposits of 
witherite, hut in the past has mainly relied upon 
importation. Deposits are found in many other 
countries, but exports from these sourecH’to the 
United States have been small. T^nrge deposits of 
baryte.s are reported at Bucyeit<‘, in eastern Cuba, 
and it i.s anticipated that tlicy will prove an im- 
portant new source.— (fJ.S. Geol. .S'wrv., June 28. 
1920.) 

FRANCE. 

Industrial Notes.— Thanks to the 
regular supply of German coke, metallurgical pro- 
duction remains satisfactory and able to meet 
present market requirements. Tho revoc.ation of 
tho decree issued in July, which prohibited the ex- 
port of pig iron, will have an important effect on 
the trade balance of tlie country. The Comitd des 
Forges is now considering the possibility of estab- 
lishing uniform prices for metallurgical fuels so 
that all French stwlworks may enjoy equal advan- 
tages. The first nxmnstructed blast furnace of the 
Cie. des Forges et Acieries do la Marine et d’Home- 
court, at Honuk'ourt, has been blown in. 

Coal and lV’(/ifir Fowr.r. — According to an esti- 
mate of the Ministry of Public Works, the power 
obtainable by harnessing tho various watercourses 
of France, including tho Alsatian portion of the 
Rhine, would be 3,230,000 b.-p., and if the power 
derived from waterfalls he added to this, a total of 
9 million h.-p. would be obtained; of this quantity 
only 8(10,000 h.-p. was utilised prior to tne war. 

If tho iron and .steel industry i.s to develop to the 
fullest extent, about 35 million tons of coal will be 
required in excess of the 65 million t. now con- 
sumed, of which some 41 million t. are produced in 
France. The destruction of tin* collieries in 
Northern Fraiux) has entailed a loss of 20 million t., 
and hence tho total new requirements will be 79 
millioi^ t., which will be reduced to 50 million t. 
when the devastated collieries have been restored. 
Were the available water power to be utilised fully 
and efficiently, it is officially estimated that 42 
million t. of coal would be saved, thus reducing the 
deficit to 8 million t. 

ChcmiMl Industry. — Gorman competition be- 
comes more marked every day, especially in regard 
to plastic materials and celluloid, which are ^ now 
being offered on the French market at prices below 
•the cost of production in France. The low price 
of German celluloid is due to the fact that the Ger- 
man chemiste are using a camphor substitute which 
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mn^ers them independent of the Japanese product. 
The high price of natural perfumes in France has 
greatly curtailed their exportation and stimulated 
the home manufacture of synthetic perfumes, which 
are now competing successfully with the German, 
Belgian, and British products. 

Petroleum . — Petroleum l^us been discovered at 
La Poix, near Clermont Ferrand, by the Societe des 
Mines do Blanzy. This company is also prospwt- 
ing for petroleum in the Ambutrix district. 

Sufiar . — The production of sugar in Franco is 
now 75 per cent. l)elow the pre-war figures. Of the 
210 sugar factorihs which existed in 1014, 170 wore 
situate in the war zone and of these 135 were 
either partly or wholly destroyed. Tt is estimates! 
th^t only 60 or 70 of the devastated factories will 
be rebuilt and that their output will he about 
250,000 tons. Jf the 290,000 tons obtainable from 
non-devastated factories ho added to this, the total 
sugar production will be about 54(),0(X) t. The 
reconstruction of the sugar industry is retarded by 
the difficulty in obtaining plant, manufacturers 
being already fully oc;cupicd ivith orders, many of 
which are from cane-sugar manufaeturers in the 
colonies. Other difficulties include the shortage of 
beets, tlie scarcity of labour, and the uncertainty of 
obtaining State as8istaii<*e. 

BRITISH INDIA. 

The Indigo Indusfry.— The total area in India sown 
to indigo in 1920-21 is estimated at 181,400 acres 
(23i3,800 acres in 1919-20), the distribution being as 
follows: — Madras 543%, United ProviiK'os 20%, 
Bihar and Orissa 14'7%, Punjab 9*3%, Bengal 1%, 
Bombay and Sind 0‘6%. The total yield of dye 
(excluding that from Bombay and Sind, for which 
no estimate is available) is estimated at 24,600 cwt., 
or 4 per cent, le.ss than the estimate for 1919-20, 

‘ when the actual productMO reached 35,700 <nvt. 
Weather conditions at sowing time were favourable 
and the general state of the crop is reporte<l to he 
fair. 'The average yield per acre is expected to he 
a little higher than that of last year. The appended 
chart shows th(U"6tiiriat<>d and actual acreage under 
indigo during the last ton years: — 

TOTAL AREA OF 


CANADA. 

Pulp and Paper Industry. — It is announced that the 
Provincial Government of Ontario has decided to 
erect a pulp and paper mill near Ontario. The 
reserves around Lake Nipigon, which cover an area 
of 8480 sq. miles, will be drawn upon for supplies 
of raw materials, and power will be obtained from 
the Government hydro-electric plant at Cameron 
Falls Com. Pep,, Oct. 19, 1920.) 

SOUTH AFRICA. 

Industrial News Items. — On account of the increas- 
ing demand for industrial alcohol, another large 
distillery has been established at Durban, 

In coiiseqiienco of the prosperous condition of the 
glass industry in Durban, the acquisition of larger 
premises and more efficient plant is contemplate. 

The maniifaetiirc of paper from spent wattle bark 
is under consideration, and the Department of 
Mines and Industries, Pretoria, is seeking informa- 
tion on the types of paper-making machinery most 
suitable for treating this material. — {Official.) 

Development of OH-shale Deposits.— Oil-shale has 
l>een known for some time past to occur in the 
Frmelo, Wakkerstroom, Utrecht, and Impendible 
districts {cf. J., 1918, 299 n), but it is only recently 
that anything has been done to work the deposits, 
some of which are now being developed by a private 
company. These deposits are situated on the 
northern slopes of the (^astrol Nek Berg escarp- 
ment, which forms the boundary between Natal and 
the Transvaal, and the individual beds outcrop 
nearly horizontally along the contour lines of the 
mountain. The amount of oil-shnle present is con- 
sidered he more than suflicient to justify the erec- 
tion of a motlern plant. As the working conditions 
are ideal, tin; cost of winning should not exc(x?d 128. 
per ton. Distillation costs are placed at the same 
figure, and on the assumption that the yield would 
bo 25 galls, of crude oil p<.'r ton, the profit should be 
approximately 5(ls. per ton. Similar shah's stretch 
i n term it tent ly over 200 miles along the outcrop, 
and should the company prove successful, a large 
industry will probably bo developed. — (S'. African 
J. Imt.] Aug., 1920.) ‘ 

INDIGO 
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NdTenifcer Mcttlvg of Comcil.^At the ordinary 
meeting of Connell held on November 12, sympathy 
was expressed with the relatives of the late Mr. 
Leonard P. Wilson, chairman of the Birmingham 
Section. Sir John Brunner, Bart., was elected to fill 
tho vacancy in the list of vice-presidents and was 
also nominated a member of tho Government and 
Parliamentary Co?nmitt(‘e. Thirty-three new mem- 
bers were elected, 29 home, \ colonial, and 3 foreign ; 
there were 7 applicants for the special concession to 
young men under 2/5 years. Jn response to a request 
from the British Engijieering Standards Associa- 
tion that tho Society .sliould nominate two repre- 
sentatives to serve on a sectional committee on 
engineering, tlie Council asked the Cliemical 
Engineering Group to submit names for this pur- 
pose. Th(! report of the Publications Committee 
stated that tho separate siib-committeos that 
iornicrly controlled the Transactions and Abstracts, 
tho Review, and tho Annual Reports had now been 
amalgamated with tho Publications Committee; 
that now procedure had been adopted with a view 
to cxpotliting business; and that 7 mom^rs, who 
aro not members of tho Council, had been co-opted. 
The President submitted a statement which he hud 
prepared on }>phalf of the Federal Council for Pure 
and Applied Chemistry embodying suggestions to 
promote closer co-op(‘ration Ixdween this Society 
and the Chemical Society in the matter of chemical 
publications, in order thereby to efl'cet greater 
economy and increased efficiency. 


Chrome Ore and Chromium (1913— 1919). (Imperial 
Mineral Keaources liiireau, Pp. 29. Priee 1.?.) — 
Chrome iron ore (chromite) is used in chemical in- 
dustry for the manufacture of potassium and 
sodium chromates and bichromates, which are em- 
ployed for tanning, dyeing, and other purposes. 
The ore is used largely for making ferro-chromium, 
which enters into the composition of alloy steels 
used in the manufacture of armour*plates, armour- 
piercing projoctik's, guns, the jaws of rock-crush- 
ing machinery, High-speed steels contain 

from 3 to 5 per cent, of the metal, and the yearly 
consumption in the United Kingdom for this pur- 
pose alone is estimated at about 15(X) tons. 

A variety of chroiniiim-iron alloy, fontaining 
from 12 -15 per cent, ehromiuin is now extensively 
used as a stainless and rustless st(*cl«capahle of re- 
Bisting ati uk by fruit acids, sea air, and salt 
water; it is also u.sed in making cutlery, motor car 
parts, etc., and its application is likely to extend. 
Anoth(!r alloy, “stfdlitc,” consisting essentially of 
cobalt and chromium, usually with small amounts 
5f various other inetals, notably tungsten and 
molybdenum, lias found application in high-speed 
mtting tools, and, being resistant to nifrie acid, its 
l^so has liemi suggested as a platinum substitute, 
iyhromito finds another inifiortant application in 
me manufacture of chromite bricks for inetal- 
urgical use as refractory material for lining fur- 
laces. When used in this way a high degree of 
junty is less essential, since the serpentine 
pagnesiiim silicate) which is frequently present 
matrix of the ehrornito or .scattered inter- 
lltially among the cliromito grains, is itself fairlv 
Ifraeiory and serves as a readv-made bond Tt 
JOU d he remarked, however, that high percentages 
I silica and iron oxide are not desired in chrome 
If Factor les. 

Xlhromite is usually required in normal times to 
tltain about oO per cent, of chromic oxide 
mng the war tho demand was so great that 
ferial containmg as little ns 25 per cent, found 
narket, and low-grade ore containing only 8 per 
it. of chromite was concentrated in Canada and 
1 at a profit. 

^or to with 57,000 and New 

Wonia with 69,000 tons, together contributed 


from 80 to 90 per cent, of the world’s production. 
Rhodesia, Canada, and New Caledonia each pro- 
duced from 20,000 to 30,000 t. in 1913. India had 
a production of about 60,000 t., and tho United 
States over 80,000 t. of«ore, but this last was of 
low grade and prodm-ed at a cost which would pro- 
bably prove unremunera|ive in normal times. Quite 
interesting was the pro<luction of a few hundred 
tons of ore in the Island of Unst, in the Shetlands. 

The relative amounts of chromium ore used in the 
United Kingdom for tho difrerent purposes is not 
! given, and is probably not the same in times of 
I poaee as in war times. It is noteworthy that in 
the United States, whi(;h is a largo consumer, tho 
following was tho War Trade Board’s ostiimite of 
that country’s requirements for 1918: — For ferro- 
chrome, 52 per cent. ; chemicals, 31 per cent. ; re- 
fractories, 17 per cent. 

Tho exports from tho United Kingdom of the 
potassium salts of tho metal fell from 55,846 cw't. in 
1913 to 4334 ewt. in 1918, whilst those of the sodium 
salts rose from a total of 48,527 to 81,693 cwt. 

Electro'dcposlted Iron. — A correspondent, writing 
in the Engineer of November 12, states that works 
are being erected in England for the manufacture 
of elec:troly tic-iron tubes. Although the process 
originated in this country (Eng. Pat. 21,974, Oct. 
19, 1898), it was first worked on an industrial scale 
at Grenoble, where it is stated to have been very 
successful. 

Development of the German Chemical Industry In 
1919.— The following table, which has been compiled 
from official statistics, gives tho number of regis- 
tered chemical plants in Germany during 1919, tho 
total number or employees, and the percentage de- 
crease in the number of full-time workers compared 


th 1918:- 

SortJoQ. 

riant 8. 

EmiiIoy«fs. 

Full-time 

Workers. 

IkTlln 

.. 2518 

(58.393 

Derrease % 
7-31 

Itrcslaii 

I2:$r> 

2(5,377 

20-84 

llainbiirK . . 

2048 

72.850 

27-89 

Cologne 

. . 25t’>2 

. 121.537 

31-85 

bcipzi« 

2(548 

125.5.50 

12-04 

Muiiiilu-ini 

i:i25 

50,615 

12-80 

Krankfort a. M. 

1081 

51.108 

2-70 

NiinilxTf.; . . 

1(548 

27.(523 

13-35 

TotalH.. 

. . 15,0(50 

511.1C1 

(aVK) 10*10 


[The number of plants in the United Kingdom 
inspected under the Alkali, etc., Act in 1919 was 
2228 {ef. J., 1920, 276 a), and the nunibcu' of workers 
in the chemical industry during the first six months 
of 1920 was 265,000 (ef. J , 1920, 384 r).] 

In 1918 there were 15,2()4 plants, and the decrease 
of 1-95 per cent, in 1919 is a.scribed mainly to tho 
loss of A Isaee- Lorraine. Tho appended table gives 
statisties covering the period 1913 — 1919: — 


Year. 

No. of 

No. of Full- 

W.s.pps pamed. 

A vorag(j 
.vearly 
wage of 


Plants. 

tlujc Workers. 

ink. 

full-time 

191.1 

. . 15.042 

. . 277,(520 . . 

35i,r>2n,20(i 

workt-r. 

ink. 

.. 1200 

1014 

. . 1,5,014 

. . 24.'),080 

313.508.108 

. . 1274 

1015 

.. 14.014 

.. 210.(54(5 

20:).2 17.251 

.. 1344 

1010 

. . 1 4.S»03 

. . 25(5,420 . , 

5382.783,2(51 

. . 1493 

1017 

15.120 

.. :534,851 .. 

052.87 7, .501 

.. 1950 

1018 

.. 15.204 

. . :i(50.25(5 . . 

880.141,025 

. . 2468 

1910 

. . 15,000 

. . 204,7(5(5 . . 

1.064.782.78(3 

.. 3612 


— 

(Z. angew. Chem., Oct. 6, 

1920.) 


Synthetic Ammonia Works in Germany. — I'he syn- 
thetic ammonia works at Oppau and Leuna are to 
be transferred from the Badische Anilin- und Soda- 
fabrik and brought into a new company with a 
capital of 600 million marks, which will be held by 
the firms comprising the “ Interessengeinein- 
Bchaft.”— (^. ang^w. Chen., Nov. 12, 192o!) 
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The Swedish Iron Industry.— The Swedish iron and 
steel industry was very prosperous throughout the 
war, but depression set in after the armistice, the 
production of pig iron falling from 720,000 metric 
tons in 1918 to 528,000 tolls in the following year, 
and the exports of pig iron from 181,000 to 8],(X)0 
tons during the same period. The production of 
various grades of iron and steel showed a corres- 
ponding decrease, and exports, which previously 
averaged 40,000 tons per annum, diniinislied to 
18,000 tons in 1919. The market showed more 
activity at the ]ieginning of 1920, rising exports 
indicating a better future.— (2Vc/rn, Mod., Oct., 
1920.) 

Paper Production in Czecho-Slovakia.— According to 
the Ozeclio-SIovakian Alinistry of Coinincrce and 
Industry, there are 231 paper and jiiilp mills in 
Czecho-Slovakia, of which 85 make special grades 
of paper, 54 cardboard, and 70 pulp (9 iiianii- 
facturo chemical pulp). In 1913 these mills sup- 
plied 44*4 per cent, of the paper produced in what 
was then the Austro-llungarian Empire, and it is 
estimated that Czecho-Slovakia should, after 
supplying homo necnls, Ih‘ able to cximrt 50,000 
metric tons of paper annually. 

From April 15 to Jniie. 30, 1920, dospit^ heavy 
domestic demands, with a consequent restriction of 
exports, paper held the first place among Czec-ho- 
Slovakian exports, with a value of 163 niillion 
Czecho-Slovakian crowns (1 crown was equivalent 
to about 2 II. S. A. rents during this period). Tn 
1919 paper exports totalled 181,148,38,5 crowns, hn- 
ports for the same year being valued at 75,468,706 
crowns. During .January, February, and Marcli, 
1920, 19,300 tons was exportid, comprising 7100 
tons of printings, 6500 tons of wrappings, 3400 tons 
of cardboard, and 437 tons of cigarette paper. Im- 
ports for this period amoimted to 4 150 tons. 

As regards raw materi.ds, Czecho-vSlovakia has 
an abundant supply of wood, but the available 
supply of rags is insuttieieiit to meet the demand. 
Rosin and sulphur an' imported, the liitter mainly 
from Spain, Serbia, (Jreece, and Italy. The fur- 
ther expansion of the Czeeho-SIovak paper industry 
i.s considerably hampered bv the .shortage of coal. — 
Com. Itep., Sept. 9, 1920.) 

The Potash Industry in Poland. — It is highly pro- 
bable that when the frontiers of tu'w Poland are 
definitely determined, the salt and potash-bearing 
districts of Steppenitz and Kalnsz in eastern 
Galicia will be allotted to that <’ountry. Hitherto 
potash has only b('eji mined at Kalusz, and exp<'rt 
opinion is anything but unanimous in regard to the 
industrial value of the occurrence. In 1910 a pri- 
vate company put down two bore-holes with unsatis- 
factory re.sults, and it is very unlikely that the dis- 
trict will bo subjected to the thorough geological 
examination which it deserves. The salt deposits 
at Kalusz contain chlori<Ies and sulphates of 
potassium and magnesium, in the upper portion of 
which sylvinite and kaiiiite are present. 7’he 
kainite has a thickne.ss of from 10 to 12 metres, and 
in places 16 metres; its composition i.s as follows 

1st, Stratum. L’nd Stratum 
IVr (•(‘lit. Ti^r (Tilt. 


PotaAslaniBuIphato 

20.2:; 

19.52 

PotaMium TnA|{nc8lum sulphate 

14 4,'i 

15.09 

Sodium chloride 

27 24 

.. •27.5.3 

H ignesium chloride 

11.03 

10.64 

Calcium sulphate, water, and In- 
soluble 

26.95 

27.22 


There are, or have been, four distinct layers of 
potassium salts. The uppermost sylvinite layer is 
on the average about 2 metres thick, and its con- 
tent of potassium chloride varies between 25 and 
60 per cent.,' the second layer, PS m. thick, con- 
tains about 12 Mr cent, potassium chloride, and 
occurs 30 m. below the kainite deposit. A thirrl 
deposit of sylvinite containing 42 per cent, 
potassium ebloride, constituted or two strata, and 


I of a total thickness of 12*6 m., was found at a deptl 
i of 80 m. below the principal deposit.^ No figure 
of production are available after 1912;’ in that yea: 

' 20,566 metric tons was produced, compared witl 
16,500 in 1910, a300 in 1907, 17,360 in 1905, am 
6899 t. in 1900. It is improbable that the outpu 
of potash from e.asicrn Galicia will be of any conse 
qucnco in competitive foreign markets, and th* 
output from the mines at Kalusz, which are to f 
great cxient exhausted, can have only local signifi 
cance.— (G/irm. Ind., Oct. 6, 1920). 

Discovery of Pyrites in Norway. — Rich deposits o 
pyrites have been found in Kongsvold Hjcrkinn ii 
West Norway, which extend over 1500 metres anc 
arc estimated to contain about 8 million tons o;' 
good amjew. Chem., Nov. 5, 1920.) 

Discovery of Cinnabar in Chile. — II.M. Consul a 
Antofagasta reports the discovery of cinnabar ir 
; the Aguas Blancas di.strict, about 90 km. from 
Antofagasta and adjacent to the railway. Claims 
have bi'cn taken out over an area of one square 
mile, and mining experts are making investiga 
tions. — (Offickd.) 

The Mineral Output of Mexico. — According to the 
“ Iniciativa <le la Ley de Ingreses ” for 1920, the 
mineral production of Mexico for the pcrioc 
, January -(September in 1917, 1918, and 1919, wai^ 
as follow.s;'- 


Metals. 

1917. 

1018. 

1919. 


metric ton.s 

motrir tons 

metric tons 

(lold 

2:T54 

25.31 

22.94 

Silver 

i:;06 99 

. 1914-51 

. 1949-67 

Copper 

,50. 985 '92 

. 70.223-45 

. 50.893-61 

T/cad 

64.121-75 

. 98.837-15 

. 07,378-35 

Zinc . . 

14.7r>7-3:5 

. 20.699 00 

. 8665-41 

Antimony , . 

Tin 

2046-54 

. 3268-55 

627-70 

9-21 

13-54 . 

2-12 

Tungsten . , 

187-64 

140-49 . 

29-29 

Molybilemirn 

— 

27-37 . 

2-36 

Manganese . . 

7:$';j9 

. 2878-38 . 

. 2849-98 

•Mercury 


1)53-60 . 

113-87 

Arsenin 

1284-82 

. 1K81-01 . 

. 2188-33 

.Vinorphous g ra|>hite 

42()-():) 

. 61lM)-82 , 

. 6011-62 


- (t'.S. Com. Ift'p., Auij. 20, 1920.) 

Propo.sed State Chemical Works in Uruguay. — A Bill 
has Ikh'Ii .submit t('d t(^ tlie Jlrnguayan National 
Admini.strativo Gouncil with the object of extending 
the activities of tlie Institute of Industrial Chemis- 
try to the production of chemicals rcquiretl in peace 
time and Jiulispemsable for war purposes (c/. J., 
1919, 1 14 h). /I’hc proposals include the erection of 
a sulphui ic acid works with a capacity of 25 metric 
tons a day, as it is thought that 20 tons a day will 
be ixH(uiro<l when the (bone) superphosphate indus- 
try is fully <lovol()ped. Concerning the large 
deposits of iron pyrites said to occur in various 
areas, sufficient sulphur for a year’s production of 
acid will he stocke<l until more definite information 
IS avail;) bh*. At prcs<mt the daily production of 
sulphuric acid amounts to 4 t., and largely suf- 
fices for requirements. Other works to be estab- 
lished include: — A nitric-af:id plant, with a daily 
cap;icity of 10 — 15 t. ; a works for the production 
of crude Ixmzol, xylene, and phenol ; an electrolytic 
c;iustic soda plant with a capacity of 1 t. a day (one- 
third of the rcrpiiremcnts) and yielding chlorine 
, and hydrogen as by-products; a factory to produce 
5 t. of snlphuiic ether a day, a quantity far in 
cxce.ss of the homo consumption; and works for 
tlic prodiictiun of gunpowder and explosives, acetic 
j acid, glycerin, and for the preparation of cotton. 

I The total cost of the various works is estimated at 
1:463, 000 (peso = 4s. 3d.), and five foreign technical 
export-i will he engaged for three years at a total 
I costof .C5812 per annum. The money required will be 
provided by an import tax of 1 per cent, ad valorem 
on all articles not of prime necessity, excluding the 
plant and materials required for the different fac- 
tories, which will \)e admitted duty free. In this 
way some £74,375 would be raised annually and 
utilised for developing the scheme. — (On, of Comm. 
J,, Nov. 19, 1920.) 
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HOUSE OF COMMONS. 

Foreign Imports. 

Sir R. Horne stated, in reply to several ques- 
tions, that the effect of exchange fiiictuations on 
the dyestuff, glass, gas mantle, and other industries 
Avas being examined, and the introduction of a Bill 
to remedy the situation was under consideration. 
There was no reason to suppose that French textile 
manufacturers were placed in any unduly favour- 
able position in respect of dyestuff supplies from 
Germany. The total quantity of synthetic dye- 
stuffs and intermediate products imported into the 
United Kingdom from Holland, Belgium and G(‘r- 
many in the first nine months of the year was 
2986 tons. It was assumed that dyestuffs imported 
from Belgium and Hcdland were of Gorman origin, 
but in the case of Swiss exports it was not possible 
to estimate the proportion derived from Germany. 
The Government had no information as to the 
extent to Avliich German manufacturers were ob- 
taining monazite sand from India for the manu- 
facture of gas mantles. The value of the imports 
of glass and glass manufa(dures from British 
; Possessions and foreign countries for the first six 
months of 1920 was £1,351,704, which compared 
wilh imports from foreign countries wortli 
£3.1VS,983 during the year 1913, but the depre- 
eiateil value of currency at the present time .should 
n(> laken into account in comparing the.se value.s 
-~(Nov. 8.) . ■ ‘ 

Employment in the Class Industry. 

Replying to Capt. Terrell, Hr. Macnamara gave 
the number of persons employed in the glass trade 
as .^,000 in July, 1914, 39,100 in Julv, 1919 and 
45,400 at July 31, 1920.— (Nov. 8.) 

Miners' Strike. 

In a written answer to Sir J. Cory, Mr. Bridge- 
tnan estimaUxl the loss in coal output througli the 
^al strike at 13,000,000 to 15,000,000 tons, and 
jtho loss in wages at £14,000,000 to £1'^. 000,000. 
pile total number of unemployed receiving out-of- 
^ork pay rose by about 270,000 bctiveen October 8 
Old November 4, and it was probable that the total 
ncrease in !be number of unemployed (excludimr 

i, Chemical and Colour Supplies, 

i^Sir P. Lloyd-Graemo informed 8ir W. Barton I 
:bat no useful purpose would be served by setting ' 
V a commi.ssion to examine the whole ’question of I 
pe internal production and supply of chemicals .md 
plours and of the extent to which we are still de- I 
andent on foreign supplies for the finer colours I 
id chemicals required for our export trade in ' 
xtile^s, as the essmitial facts of the situation were ' 
^11 known to the Government. — (Nov. 9.) 

% British Dyestuffs Corporation, Ltd. 

Jji answer to Sir W. Barton, Sir P Llovd- 
;eame said that tlm British Dyestuffs Corporation 

^uco the whole range of dyestuffs required in 
.country; in view of +he obstacles Rduch had 
overcome, there was no ground for dissatis- 
vion with the progres.s made. Apart from two 
^esentatives on the board of dir^tors tho 
^b”o]rf"* t’9ntrol beyond that of other 

i^any^— (Njy.''9.)'’ management of the 

> Prime Minister informed Mr Dovlo that 

If British KXcorwra! 

jn July, 1919, quoted a statement made by°the 


A 

the 


President of the Board of Trade to the effect that 
the importation of d>'estiiffs, except under licence, 
Proclamation on Februarv 24. 

vi it^hv however, was rondereci 

, void by the Sniikey judgment. There was there- 

hfimt restrielioM on importation, and 

the imports had ]iurea.s<M during tlu‘ current year. 
Ihe Governnient liilly recognised its obligations 
I and vvoiihl introduce suitable legislation at the 
: earliest possible moment, but no promise could bo 
: given to deal with tlie matter during the nre.sent 
I session. In reply to further qinistioiis, Mr Lloyd 
: (jeorge .said that the Government might reconsider 
Its decision if a non-contentioiis measure could be 
! ca.se, it was proposed to deal 

I vvith this matter at the earliest possible moment 
I next Ses.sion.— (Nov. 11.) 

Electricity Schemes. 

nswering Mr Seddnn, Mr. A. Neal .state.! that 
...V. lUectrieity Commi.ssioners h;id provisionally de- 
termined (dectr.eity districts for the cliiof indus- 
t lal areas|^ of Fngiand and Wales, hut, except in 
the case of the Severn district, no scheme had yet 
oen submitted, as the time fixed for that purpo^ 
resptK't of the Mid- 
^aneashire district. Inquiries would be hold as 
soon a.s fahemes w-ere submitted. A largo fumb^ 

0 loans tor electneity works had been ^mot“ 

and these works were being actively proceeded with 
in various places.— (Nov. 11.) ^ wiin 

Chemical Warfare. 

, y'/'istor statod, in reply to several 

1 t^tlolls that the .snhjeel of ehoniicarw.arfare had 
.oen ,„„|or ,.on»i, oration hy the Cabinet during 
the p.iat >ear, ainl that it would be raifsed at tho 
teunod of the I^asue of Nations, As oSr cow.? 

this method of warfare 

cLti mo 7hei'?^r . 'f shoulii 

< tlicir K.seaiche.s and experiment's n^nd 

mg a pronouncement on tlm subje/t by the Le!?^ue 
I his (ountry could take no uniuce.ssary risks - theni 
were other powerful countries not n^theLamie 
one of these experiments v?ero coSlv 
going on at the pre.sent time.-(xNoy. ^5.) 

Pary.s Copper Mine, Anglesey 
found tho results obtaiiievl did not warrant further 

3 water lKTlow adi" 

coiistmi, ntk bottom i 

con.scqiuntly the (government was not prenared f 

take action under the Mines Act, 1920.— (NoJ 17J 
Prices of Imported Chemicals. 

merit giving the average prices of certain imported 

el^.nioaV?lmo<lHi?s7- "" 


* Article value 

Value per unit. compared with 

aie.mlouls;- * ^91 3 

Alizarin . . c^-t. 

Cream of tartar 
Inpido, synthetic 
IndlRo. natural 
Other sorts . . 

Petroleum : — 

Motor spirit .. 1000 galls... looo .. 189'2 

jjnei ou 04.Q 

.. ton .. fl-61 ;; J?Ji 

• gound cwt. . . 0 474 246*0 

Oement, calcaPooiM ton 7-41 461-4 


48-2 

122 

240 

58-0 

30-7 


078-3 
194 0 
640-7 
332-8 
631-1 


— (Nov. 18.) 
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Rbpobt on the Trade oj? the Dominion or New 
Zealand. By R. W. Dalton, UM. Trade 
Commissioner in New fjtaland. Vy. 44. UM. 
iUationery O^ce, 1920. [CW. 1008. 4(i.J 

The present prosperity of New Zealand is due 
very largely to the conditions created by the war, 
and although it is foreseen that these conditions 
will not last ind%finitely, it setuns probable that the 
country will have time to readjust itself before a 
slump occurs. For the last few years exports from 
the Dominion have greatly exceodcsl imports, and 
the accumulated wealth boa put the country in a 
strong purchasing position. The exports have 
risen in value from ‘2d million sterling in 1913 up 
to 62J million in 1919, the increase being largely 
due to high prices and the stimulus to production 
caused by the Imperial (Government’s purchase of 
the whole of the main products. The import re- 
turns are divided into two clause's: — ^^(1) Those in 
which United Kingdom manufacturers can com- 
pete. (2) Those wmich for natural causes cannot 
D© produced in Britain. In 1919, of a total import 
valued at £30,671,698, about 80 per cent, consisted 
of goods in the competitive class, and it htus been 
in this class that tlie bulk of recent incroast's has 
taken place. 

The import trado held by the United Kingdom 
since 1914 has fallen from 67 to 45 per cent, of the 
total, and during the same period American trade 
has increased from 11 to ‘27 per cent. There still 
remains a distinct preference for goods of English 
manufacture, and if the home producers will take 
active steps, especially in the direction of more jK^r- 
sonal touch with the markets and of seeling up- 
toiato catalogues and literature, they should bo 
able to recover their pre-war position. Manufac- 
turers should also inaKo themselves familiar with 
the various system© of shipping adopted by the 
buying hou.ses, and should reali.se the loyalty that 
has been shown by their agents during the very 
difficult period of the war. The detailed appendix 
of imports by cIusik's shows that the British exporter 
has been gaining ground in the supply of photo- 
graphic inat<MMals (.s^'iisitised .surface.s and camera.^). 

Public utility schemes, which have been in alR\y- 
ance since 1914, will be pursued extensively during 
the next few years; they should offer good oppor- 
tunities to Bi'itish firms. The important (loyern- 
ment scheme of electrical development in the North 
Island i.s to be pro<‘eedetl with almost immediately ; 
and much-needed improvements in trnnsporl are to 
be taken in hand. 

The following table shows the comparative valuee 
of imported drugs, chemicals, and druggists’ wares 
in the years 1918 and 1919:-- 




1918. 

Non- 


1919. 

Non- 



Com- 

Com- 


Coin- 

Com- 

Origin. 

Tolul. 

potitivo polilivc 

Total. 

IHJtlt.ivc 

petitive 

£ 

% 


£ 

% 

"o 

U.K. 

41.5,788 

.. 98 

, . 2 . 

488,:570 

.. 99 

.. 1 

Australia . . 

IH1..5S8 

. . OS 

. . 7 . 

201.948 

. . 93 

.. 7 

Canada 

4fiS,S 

. . .52 

..48 . 

l9.7o:j 

.. 20 

. . SO 

U.S. 


. . 04 

, . HO , 

2H0.07.5 

. . 78 

. . 22 

Japan 

Other C’tfiofl 

82,701 

0.5.71)0 

.. :5i 
.. .57 

.. 09 . 

. . 4;{ . 

47,243 

01.945 

:: 'A 

. . 8.5 
.. 28 

Total . . 

994.173 

.. 80 

..20 

1.099.290 

. . 80 

.. 11 


Dyes are included in the competitive class of 
imports, and the following details refer to them: - - 

1918. Total. £49.284. U.K. 57%, U S.A. 20%. Australia 11%. 

1919. Total. £00.177. U.K. 60%. U.S.A. 32%. AustralU 11%. 

THo total value of fertilisers imported during 1919 
was £ 819 , 020 , divided almost eauallv between 
phosphates from Egypt and superphosphates from 
Australia. 


Report on the Economic and Industrial Situation 
OF THE Argentine Republic in 1919. By 
H. 0, Chalkley, Commercial Secretary to 
U.M. Leuation. Buenos Ayres. Pp. 62, 
London : U.M, Stationery Office, 1920. {Cmd. 
895. C)d.) 

Argentina still retains its essentially agricultural 
character, for its industrial development has been 
retarded by lack of coal, iron and water power, by 
scarcity of‘ skilled labour, and by the remunerative 
returns afforded by capital invested in land. Never- 
theless, industrial enterprise is by no means ncgli- 
gihlo; meat refrigeration, Hour milling, sugar and 
wine produetion, dairying, brewing, lumbering, 
and the production of quebracho extract arc all of 
considerable iniportuiiee. The last-named industry, 
the inanufaeture of glassware, soap, candles, vege- 
table oil.s, chemicals, and firebricK ma^lc notable 
progre.ss during the war. Statistical returns show 
that the sugar industry has fluctuated considerably 
during recent years; in 1919 the estimated output 
was 261,000 tons, which compares witii 84,406 t. in 
1916, 335,067 t. in 1914, and 146,303 t. in 1912. 
The wine industry, which is centred in the pro- 
vimes of Mendoza and San .Juan, produces from 450 
to 500 million litres annually. Minerals aro widely 
di.stributod, but mainly in sparsely populated dis- 
tricts, and only wolfram, mica, and copper are, or 
have rect'iitly InH-'n, worked. Petiole’»«j is known to 
occur in the districts of .lujuy, Salta j|ndnza, and 
Neuquen; the production from th-. oilfields of 
(’omodoro Hivadavia, in Chubut, is stated to be 
about ‘200,000 cb. m. per annum. 

Capital invested in Argi'iitine undertakings is 
distributed .as follows: — Argentine, £64,480,393 in 
railwavs and commeiae and £26,482,943 in in- 
dustry’; Briti.sh, £272,249,601 and £16,190,948; 
other foreign capital, .1:23,, 134,045 and £3,090,747 
n'speetively. 3'he cifeet of’ the war w’as to suspend 
the influx of foreign capital and to retard public 
utility schetiK'i, but otherwise the country ex- 
perienced groat prosperity, the foreign di ht being 
largely liquidati'd and a very favourable trade 
halaiue built up. Owing to labour unrest and 
other cau.ses, oconomic conditions were not satis- 
factory in the first half of 1919, hut the situation 
improved in the second half, and the year 1920 
oyiened witli very sati.'ifactory prosp<'cts. 

The Arg(‘nt<ne import trade is valued at about 
£100,000,0(10. 31 per cent, of wdiich was held by 
the United Kingdom before the war, and 15 per 
cent, by the Tliited iStab's; in fact, of all the 
(V-ntral and South American markets, that of 
Argentina is by far the most valuable to British 
manufacturers. At the end of 1919 the share of 
the United States h.o^l risen to .33 per cent., and 
that of the United Kingdom had fallen to 20 per 
cent. Spain has 8 per cent., and Japan 6 per 
of the import trade, other European oountrios 
scarcely competing at all. German raanufaetiirers 
of industrial machinery, hardware, heavy chemicals, 
and coal-tar dyes are offering their wares at prices 
below those now' obtaining, but fixed daU’s for de- 
livery are not guaranteed. Britisli trade is en- 
joying a proferenee of about .30 per rent, owing to 
llie depreciated value of sterling in Argentina, an 
adv.'int.age of little avail if British firms cannot 
exi'cute orders witliin reasonable period.s and at 
competitive priec's. Detailed reports may ho con- 
.siilted at the Department of Overseas 3Vadc that 
should he valuable to manufacturers of, infer alio, 
coal-lar dyes, blacking, candles, cement, chemicals 
and drugs, plate .nnd sheet glass, ink, paints, 
colours and varnishes, sheep dips, and tinplate. 

As the Argentine export trade consists mainly of 
raw materials of prime necessity (animal, agricul- 
tural, and forestal products), it experienced but 
little inconvenience during the war, and new 
markets were found in Japan and South Africa. 
The increased value of the exports during the war 
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period (about £100,000.000 in 1914, £114,000,000 in 
1916, and £160,000,000 in 1918) was due more to 
high prices than to increased quantities. {Cf. o., 
1930, 120 E, 221 R, 349 R.) 


LEGAL INTELLIGENCE. 

Donations for Scikntiftc Research. W'. Wynn 
Evans v. Brunner, Mond and Co., Ltd. 

The motion to restrain the directors of Brunner, 
Mond and Co. from carrying out a resolution to 
give £100,000 for scientific education and resiiarch 
was lieurd before Mr. Justice Kvo in the Chancery 
Court on November 17, and decided in favour of 
the company {rf. J., 1920, J61 n). 

Plaintiff’s contention was that the resolution was 
ultra vires. If it had been proposed to confine the 
expenditure to chemical science it would have been 
a different matter. If the resolution were justified 
it would be allowable to promote anything of politi- 
cal expediency for the Ixmefit of the community 
generally. Counsel for the defence read an affidavit 
from Mr. Roscot? Brunner, chairman, stating that 
the operations of the company were closely bound 
up with the advancement of science, and there wa.s 
the greate^st difliculty in finding men sufficiently 
equipped in pure science to undertake research 
work. The proposed expenditure would be as pro- 
fitable to the company as any that could be under- 
taken. Counsel also read a letter to the Press by 
Lord Moulton strongly advocating the expenditure, 
and affidavits by all the directors justifying the 
proposal. The reason they did not sjiecify chemical 
scieiujo was that tliey did nut want men trained 
with a narrow, specialised knowledge. They wanted 
men with wide scientific grounding, for the com- 
pany would give them all the specialised knowledge 
they required. Tlu^ company also at time.s sought 
the help of university laboratories in the solution 
of problems. 

His Lordship, in giving judgment, said defend- 
ants had established that the resolution was not 
too general, and that the expenditure would lie 
likely to load to the direct advantage of the com- 
pany; there, i ro he refused to make any order. 


Disallowance Claim Against Useless Plant. 
Keeliruj and Walker Ltd. v. The Sturtevant 
Etufineermij Co,, Lta. 

In the High Court, on November IJ, Messrs. 
Keeling and Walker, of Stokc-on-Trent, brought an 
action against the Sturtevant Engineering Co., of 
London, claiming damages in respect of a zinc-oxide 
recovery plant supplied by the defendants and 
alleged to he useless. 

On behalf of the plaintiffs it was stated that the 
defendants agreed to supply and erect, at plaintiffs’ 
works, a plant claimed to l>e the best on the market 
and to rt'covcr oxide fumes at the rate of 250 lb. 
per hour. The plant was an utter failure and was 
accordingly removed, Plaiutiffs claimed the return 
of £2187 paid on account and £5040 for loss of 
profits. The defence conteiuh*d that the terms of 
the contract precluded any i.Iaim for damages, -and 
that defendants would have made good any deftxits 
in the plant if they liad lieen given an opportunity 
to do so. 

In giving judgment, the Official Referee said 
that the plant was to bo regarded as pods supplied 
and not as real property; therefore the transaction 
camo under the provisions of the Sale of Goods Act 
and the conditions of the contract. J udgment was 
given for the defendants, 


OFFICIAL TRADE INTELUGENCE. 


i (From the Board of Trade Journal for Novetnber 
n and 18.) 

OPENINGS FOi; BRITISH TRADE. 

The following inquiries have been received at the 
Department of Overseas Trade (Development and 
In^lligence), 35, Old Quwn Street, London, S.W. 1, 
from firms, agents or individuals who desire to 
represent U.K. manufaiTiirers or lexporters of tlie 
goo<ls specified. British firms may obtain the 
names and addresses of the iktsoiis or firms referred 
to by applying to the Department and quoting 
the specific reference number. 


liOcallty of 
Firm or Agent, 

Materials, 

Seference 

Number. 

Canada 

Galvanised and black shw.ts, tin 



plato, firebrick, flrocUy, glue . . 

04.) 


Heavy ohemlcals 

• 

New Zealand . . 

Paint, oil. druggists' sundries 

640 

tlolgluin 

Paper, cardboard . . 

031 

Fran<!e.. 

Chemicals, raw materials for manu- 



facturo of soap and perfumery , . 

684 

Hungary 

Iron, bUh^I. fertilisers 

085 

Ituinania 

Hides, skins, tiuobrarho, dves, fish 
oil. bone oil, egg ana blood 



albumin 

057 

j Spain . . 

Ammonium sulphate, oil-swds. oil. 


grCJiiHl 

058 

1 Swede'll 

: 1 

Acetone, inetbyl and amyl alcohols, 
pure alcohol, chemicals for paper 


; 

factories . . 

088 

1 Switzerland . . 

Glieinlculs, drugs 

000 

1 

1‘harniaceutlcal chemicals . , . . 

692 

j Japan . . 

PaiMif, pulp, chemicals, dyes 

694 

1 P«-.i »la . . 

Glass, <‘rockory 

695 

! Phillppinn Is. . . 

Paint, oil, rolling mill produots . . 

70.3 

! Porn . , 

Cement, leather 

667 

i United St nU'8. . 

Galalith substitute, bom, ivory 


1 

nuts 

666 

1 ^ 

Chemicals, vegetable oils . . 

697 

1 :: :: 

Pai)cr of all kinds 

699 


* the Oftnadian OovermikOQt Tradv ConiiuWiouer, 73, Baslnghafl 
Street. Loadou, E.C. 2. 


Market Sought. — A Canadian company invites* 
inquiries for 5000 tons of edible corn starch. 

Inquiries to the Canadian Government Trade 
Commissioner. 

TARIFF. CUSTOMS. EXCISE. 

Austria . — Customs duties when paid in bank 
note.s have to paid at 33^ times the rate prescribed 
by the tariff, as from October 26. 

7L7(/i«w.— Among the articles under the control 
of the Ministry of Economic Affairs that require 
export li(;enoc8 are semi-manufactured steel, flasks 
and cylinders for compressed and liquefied gases, 
hottle.s, cement, sodium carhonaU', undressed hides 
and skins, fertilisers, oil-.secds, precious metals, 
metal scrap, newsprint paper, natural phosphate, 
coal-tar distillates, coal tar, pitch, pyrites cinder, 
and ha.sic slag. 

import liconcos are required for ether and Ger- 
man dyes, 

Chile . — It is proposed to increase by 60 per cent, 
the customs duty on beverages and perfumery. The 
proposed increase on all other goods is 30 per cent,, 
exei'pt on condensed milk, edible oils, lard, cocoa, 
sugar, petrol, and mineial illuminating oil on which 
the diity*reinains nnehanged. 

Crimea . — The export of drugs and scientific iii- 
.strumoiit.s is prohibited cxivpt under licence. 

Foiipt - — The imiiort tariff valuations for iron 
and steel inanufaetnres arc given in the issue for 
November 11. The valuations have effect from 
October 16 to December 15, or until denunciation. 

France . — Tho customs duties on compound 
medicines, not specified in tho tariff, have been 
intJroased. 

France and Algeria , — The export prohibition of 
and the export duty on spirits of turpentine are 
po6tpon,ed until March 1, 1921. 
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French Equatorial Africa. — Th« customs duty on 
spirits (distilled beverages) has been increased to 
800 francs per hectolitre of pure alcohol. 

Latvia. — Among the yticles considered to be i 
of prime importance, the import of which will be | 
assisted by the Government, are salt, drugs, metals, 
oils, naphtha, solo leatlier* bedting, and chemicals. 

Mexico. — Import duties have been Tno<lified on 
condensed milk, opium, alcoholic beverages, cocaine, 
heroin, morphine, mineral waters, vinegar, soap. 

Export duty amendments alfect lard, coconuts, 
copra, certain womls, platiniuu, sodium cldorido. 

Montserrat. — 'I'lie import of cotton seed is pro- 
hibited as from September 2.‘l. 

Norway. — Compb^tely drii'd or well-salted hides 
and skins may l>e import<‘d subject to inspection 
by the municipal authority. 

‘ The complete text of the export regu- 

lations and surtaxes is given in the issue for Nov. 11. 

Among the articles subject to exiiort surtaxes 
arc alcohol, chemicals, medicines, pharmaccutic-al 
specialities, chocolate, coal tar, rosin, copper pre,- 
cipitato, glue, gum resin, hides, skins, horns, 
kaolin, medicinal plants, metals, metal scrap, 
molasses, oil-cake, certain oils, ores, paper, rubber, 
balata, gutta-penJia, copper sulphate, tartar, tar- 
taric acid, tin, turpentine, vegetable fibres, vinegar, 
wax, and wood. 

Jturnania. — As from Octolior 6 , the export and 
import duties have been modified, but in some 
cases, e.g., the duty on vegetable oils, the former 
remain unchanged. 

, Sarawak.— The import duty has been amended 
on alcoholic beverages, kerosene, salt, etc. 

Export duties are now leviable at the rates in 
force prior to February 2C. 

Spain. — Cement may l)e imported duty free as 
from December 1 . 

Sweden. — Export prohibitions have been with- 
drawn from certain oils and fatty a<‘ids, bees’ wax, 
vegetable wax, oil varnish, soft soap, Turk(\v-red oil, 
hydrochloric acid, nitric acid, boric acid, citric acid, 
•tartaric acid, tartrates, iodine, iodides, oxidi's of 
baryta, blenching powder, calcium sulphate, |>otns- 
sitim and ammonium nitrates, acetates of iron .yid 
chromium, arsenites of potash and soda, thorium 
nitrate, tungstic acid, salts of zinc, copper, nick<‘l 
and lead, mercury, silver nitrate, chlorides of snl- 
phur and phosphorus, chromium .sulphate, red lead, 
cobalt oxide, and colours. 

Trinidad .—The Customs Ordinance carno into 
force on Nov. G. British bxKlstuffs, cattle foods, 
cotton, and machinery are admitted duty free. 

Tvrkey. — Export prohibitions have iK'on removed 
from zinc, lead, iron and tin. 


GOVERNMENT ORDERS AND NOTICES. 

Orderr CANCiinLEn.— The Coal Emergency Order, 
the Lighting, Heating and Power Emergency 
Order, the Gas and Coal Emergency Order, and the 
Coal and Fuel Emergency Order, all of 1920, have 
been revoked as from NovemVr 4. 

Prohirited Exports.— Suet has hcen added to 
the list of prohibited exports, and milk (sweetened, 
condensed; or preserved), and fruit pulp nave been 
removed from it. 

Licences for the export of the following goods, 
granted prior to August, 1920, have been revoked 
as from November 18, but npplie.atious may be made 
for new licence.s: — Coeaino and its salts and pre- 
parations; opium and its preparations; opium 
alkaloids and their salts and preparations. 

An open general licence has been issued for the 
^port of soap, ointment, tooth powder, and dis- 
infectant (powder or liquid) not containing more 
tkan 20 per cent, of coaLtar derivatives. 


TRADE NOTES. 

Canada’s Exports and Imports.— For the twelve 

months ending .luly, 1920, the value of Canadian 
exports was §1,25:1,191,7:15, and that of the imports 
was .§1,2G4,IG:1.5:17, of which §24,250,000 repre- 
sented chemuals. 

St. Vincent in 1918-19.— All the Sea Island cotton 
produced in this colony since 1917 has hcen bought 
by the local Government on behalf of tho Imperial 
Government, and the ready and remunerative 
market thu.s ])rovi(ied, together with successful 
control of the cotton-siainer pest, has led to the 
planting of 4583 acres, which compares with 3458 
acres planted in 1917-18. Tlio Government cotton 
ginnery and granary continued to buy seed cotton 
and maize on profit-sharing U-rms, a total of 
3HG 4.31 11). of Sea Island and 117,688 lb. of Mane 
Galante seed cotton having been purchased. The 
sugar and svrup industries, though small, have 
been well maintained, and the groundnut crop is 
bocoiDiiij^ inoro iuiportnnt. llio vuluc of tho ini- 
ports was £i:M,G99, as against £122,114 in 1017; 
the percentage proportions turnislied by tho differ- 
<>ut countries in 1918 and 1917 were, respectively: — 
Tnitcd Kingdom, 39.4, 29.9; United States, 28.7, 
31 5- and (Canada, 20.3, 22.9. Tho exports were 
valued at C195.205 (£99,7.34 in 1917), and in- 
cluded : - A rrowroot, £95,828 ; cotton, £60,922 : 
<' 0 <'oa, £6021; muscovado sugar, £3296; syrup and 
molasses, £1796; and cassava starch, £.3821. Of 
the total exports, the United Kingdom took pro- 
duct' worth £141.619, British West Indies £29,171, 
(’aiiada £11.751, and the United States £4122.— 
(t'ol. Itep.-Anw, No. 10.37, Jidy, 1920.) 

FOREIGN. 

The Dutch Colour Trade.— -The condition of the 
lake, varnish ami colour industry is very favour- 
able’ and the export tiado is satisfactory, owing 
more particularly to activity in tho building trade 
in areas dcva.stated by the war. The imports of 
colours and lakes in metric tons during January- 
.)uii(‘, 1920, were as follows, the chief source being 
given in parenthesis :—Wiiite load .573 (Germany 
276, America 85); zinc white 1969 (Germany 1036); 
red load 525; ochre 565 ( France 199, Germany 192); 
other colours*1247; coal-tar colours .581 (Germany 
156); ground colours 278; lakes 52 (Germany 35); 
dryers and varnish 102 (England 6, Unit'd State.s 
26). The 4'x ports for the same period and their 
destinations were: — Whit-o lead 19; zinc white 10fl2 
(Belgium ItM. FraiK'O .365) ; lithopone .3566 (Belgium 
279.3); ground colours 683; red lead 10.5; other 
colours 1183; coal-tar colours 44; dryers and varnish 
IK) tons.— fRcr. Prod. Ehim., Oct. 15, 1920.) 

Foreign Company News. — France,. — Among the new 
conipanies th.at have recently been established 
are: — “ Les Distilleries d’Alsacc,” w'ith a capital 
of 5,000,000 fr., to exploit and treat wood and cellu- 
lose materials, more particularly for the production 
of ethyl alcohol, etc., by hydrolysis; “ Societe pour 
r Industrie des Parfums Chimiques ” (capital 
1,000,000 fr.) for the manufacture of synthetic and 
natural perfumes, particularly by the processefl of 
M. P. Otto; “ Cie. Generalo des Graisses Alimen- 
taires ” (capital 12,000,000 fr.) for tho preparation 
of oils, fats, and derivatives. 

Tho capital of the “Manufacture des Glaces et 
Produits Chimiques do Saint-Gohain, Chauny et 
Cirey ” is to be raised from 60 to 120 million francs, 
to provide for further exp.ansion. The company has 
interests in tho following undertakings Carl 
Tiesch in Silesia; Enghels in Bohemia; Biebduk 
Lambotte in Germany; Glaoeriea N^rlandkisea in 
Holland; and La Cristalleria Espanola in Spain. 
The company also owns branen glass-works in 
France, Germany (Mannheim and ^Iberg), Italy 
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(Pisa), Belgium (Praniere), and 21 chemical works 
in Franco, as well as depasits of pyrites and phos- 
phates io North Africa, salt deposits at Ars-sur- 
Mourthe, and deposits of pyrites in Spain. — {Uev. 
L*rod. Chim.y Oct. 15, 1920.) 

United i^tates. — ft is announced that the Pitts- 
burgh Plate Glass Co. is about to amalgamate with 
the Columbia Chemical Co. (capital $5,966,000), and 
the Patton-Pitcairn Co. (capital $2,317,500), in pur- 
suance of its policy to acquire interests in or control 
of plants producing materials which it handles or 
desires to handle. The consolidated company will 
have a (‘apital of $37^500,000, of whicli $30,731,000 
will be issued immediately.— (Gd, Paint and Diug 
Hep Sept. 27, 1920.) 

Betuium. — The “ Societe Generale des Minerals,” 
of Gicge, lias increased its capital from 10 to 25 
million francs. 

(iertiuiny. — An amalgamation has been effected 
between the Chemische Fahrik llhenania,in Aachen, 
and the Vercin Chemischer Fabrikon, in Mann- 
heim. The title of the new conqiany is “ Rhenania, 
Verein Chemischer Fahriken, Anchen-Mannheim,” 
and its headquarters will be located at Aachen. — 
{Z. angew. Cheni., Oct. 22, 1920.) 


COMPANY NEWS. 


MAOADI SODA CO, l/l'D. 

The ninth ordinary general meeting was held on 
November 17 in Ijon'don, JMr. 8. Samuel presiding. 

The chairman referri’d to the debit balance of 
.096,832 in respect of the year ended December 31 
last, and stated that the total amount now pro- 
visionally put to trading loss was £197,731, the 
largest items in which sum had Iweri interest on 
loans and di'hcutures, and loss on exchange. Pro- 
duction at Magadi had been delayed owing to non- 
delivery of machinery due to strike* in this country, 
but it had <!efinitoly begun on November 11 last. An 
engineer’s report spoke ino.st favourably of the new 
Ijlant, 'i’ho mechanical appliances for getting the 
soda, out of th(i lake were all in working order and, 
if required, 1600 toJis per 'lay could he won with 
the preseut outfit. Many inquiries h.iu been re- 
eeived for soda asli, and forward sales had been 
made. Soda products still commaiukd high prices, 
and new i; arkids were continually Ix'ing opened up. 
The company’s plant in Calcutta had Ixx'ii pro- 
ducing causne soda of the best (piality that had 
found a ready sale, and it was proposed to extend 
it. ]Mr. Samuel added that he hoped that the 
company would he able to finance the business 
without raising further capital; it possessed un- 
limited supplies of natural soda, and if Iho machin- 
ery came up to expectations, it.s future should he 
secure. 

Explosives Tr.adk.s, Etd. — At an extra-ordinary 
meeting held on November 2t it was ret^olved to 
change liie name of the company to that of ” Nobel 
Industries, Limited.” 

Court.mtlds, Ltd. — The directors have decided to 
place a value of £7,806.087 upon the eompany’.s 
American assets, to capitalise this sum together 
with the existing capital reserve of £193,913, and 
to distribute a bonus of two shares in respect of 
each share now hold, 

British Oxygkn Co., Ltd. — The report for the 
year ended March 31, 1920, states that after de- 
ducting £37,500 for the final dividend of 2s. per 
share and a bonus of 6d. per share (making 171 per 
cent, for the .year, free of tax), there remains a 
balance of £132,041. It is proposed to alter the 
memorandum of association in order to effect the 
iJurchase of shares in the Sparklets and General 
tfanufacturing Co. 


REVIEWS. 


Plantation lliumKR and the Testing of Rubber. 
By G. Stafford VViyTiiY. Bp. xpi+559. With 
8 plates and 48 diagrams. {London: Ijongmans^ 
Green and Go. 1920.) Bnce 28.s. aeC 

This volume form.s one of the series of Mono- 
graphs on Industrial Chemistry edited by Sir 
Fdward Thorpe, and if the .standard of the series 
can be judged by the pr<'sent publication, it may 
be confidently asserted that these monographs will 
occupy a prominent position in technical chemical 
literature. Dr. Whitby, now assistant professor 
at McGill University, Montreal, was for a number 
of years chief chemist to one of the more iinportant 
groups of plantation rublxir producers in Malaya, 
and he is therefore particularly well qualified to 
deal with the production, chemi.stry and general 
technology of the rubber industry’s raw material, 
especially if we bear in mind the fact that at the 
present time cultivated rnblK'r forms some 90 per 
cent, of the total output, 'J’he author, it may bo 
said at onw, has made the best use of his great ex- 
perience, and has handled the subject not only with 
skilful di.scrimination, but also in a sober, scholarly 
and scientific fa.shion. 

During the past ten years groat strides have been 
made in the methods of growing and preparing 
plantation rubber, and many researches, some of a 
fundamental charaettH, .some dealing with techno- 
logical or purely scientific detail, have been pub- 
lished, and one aim of the author has obviously been 
to collate and .set forth the mass of this work in an 
orderly and coniprehensivo manner. The work, 
however, is by no means a mere comiiilation ; it is 
a critical review illuminated by the aiUlior’s own 
experience and knowledge, and embodies, in addi- 
tion, an account of much original ro.senrch carried 
out by him. The first part of the work — Tlie Pre- 
paration of Plantation Rubber — deals with the 
ruhlxH tree and the extraction, properties and 
coagulation of latex; with the resin and proteiuj 
with the various factory operations employed on the 
plantation in the production of the different crepe, 
sheet and other grades; and finally with the import- 
ant a»id interesting subjects of maturation and 
variation. Tliis (first) part of the volume forms 
substantially a technical and scientific hantibook 
of the plantation rubber industry. Although many 
other works have dealt with the same material, 
none is so up-to-date, concise and comprehensive 
as the one under review. In the second part of his 
hook, on “ The To.sting of Rubber,” Dr. Whitby 
breaks now ground so far as book literature is con- 
cerned. AVc here find an account of practically all 
the researches of any moment on the physical and 
mechanical properties of rnhhor from the work of 
Gough (published in the Manchester Philo.sophical 
Memoirs in 1805) on thermal properties and elas- 
ticity, down to tlie present day. One is astonished 
at tiieir number, lint those who are not familiar 
with the subject will be still more astonished at 
what remains to l>c done. As the author indicates 
in the preface, the value of many of the re.searche.s 
carried out by physicists or engincMH.s i.s sadly dis- 
counted Ixxausc, apparently, they regard 
“ rubber ” as a stable entity, oblivions of the fact 
that the* properties of the vulcanised material may 
be varied at will and within the wido.st ranges. As 
often as not there is very little information to 
guide ns as to the nature of the rubber experi- 
mented on, and, as a re.sult, much laborious and 
ingenious work while remaining suggestive is, so 
far, unfruitful. A prominent feature of Dr. 
Whitby’s book is the excellent bibliography, which 
nlone should render it worth the purchase price to 
the rubber chemist or technologist. Here and there 
a»few typographical errors are apparent, for in- 
stance in the bibliography wo find “ Alexrod ” for 
Axelrod, and “ Bobiloff ” for Bobilioff, but on the 
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whole the work has ^en carefully edited and pro- 
duced, and is a credit to the general editor of the 
series and to the publishers. 

^PeUilP SCHIDROWITZ. 


The Chemical Analysis ok Steei^-Works’ Ma- 
terials. By F. Ihdotson. Pp. viii+2JlC. 

(London: Longmans^ Green and Co. 1920.) 

Price 215. net. 

The reappearance of this classic work on the 
analysis of steel-works’ materials and products will 
be heartily welcomed by everyone interested in the j 
analytical side of ferrous metallurgy. For reasons j 
stated in the preface, the voluminous bibliography [ 
and Bwtions on pyrometry and microscopy, which | 
were included in the earlier edition, have been 
omitted in the new. The author is to be con- 
gratulated on the manner in which he has arranged 
the subject matter ; the introductory chapter deal- 
ing with general processes is followed by sections 
on the analysis of steel and pig iron, steel-making 
alloys, ores, refractories, slags, fuels, and boiler j 
water, scales, etc. The various problems treated 
are first discussed from the theoretical point of view, 
and then the practical details of the various ; 
methods are given in the section following. Pro- 
cedure is expresse^l concisely yet without the omis- 
sion of essential detail, full reference is made to the 
influence of other elements, and almost all well- 
known methods are mentioned, including those for 
the determination of uranium, zirconium, etc. 

In view of its great importance, sampling should 
have received greater attention ; very few sections 
of iron or steel are entirely homogeneous, and not 
enough stress has been laid upon the c.ire needed in 
taking representative samples. In the deU'rmina- 
tion of carbon (p. 29) it is not good laboratory prac- : 
tice to use only drillings caught between 30- and 
60-mesh sieves and to reject the remainder. Nor 
can the volumetric method for dett>rmining sulphur : 
in pig iron and alloy steels (pp. 74, 75) Ix^ termed | 
“ quite satisfactory ” without qualification. The j 
passage on p. 67 dealing with the acidity of the ! 
ferric solution in the gravimetric estimation of I 
sulphur is badly expressed and would be clearer if I 
carefully parapllirased. | 

The author has a peculiar liking for the 
“acetate” separation of iron, and also the “lead 
molybdate ” precipitation, these procedures being 
recommended wherever possible. An alternative 
method might have been given for the determina- 
tion of cobalt, e.g., the separation of nickel and 
cobalt from iron by Rothe’s method, with the subse- 
quent separation of cobalt from chromium by 
caustic soda and bromine; or the precipitation of 
iron from sulphate solution by pouring into a large 
excess of ammonia. The .section on ferro-alloys is 
extremely valuable. Arsenic, copper and zinc are 
neither rare nor unimportant impurities in iron 
.ores (p. 221), and bichromate is preferably standard- 
ised against pure iron and against an ore of known 
iron content. Such well-known and frequently 
used methods for the determination of manganese 
as those of Volhard and Pattinson arc omitted, and, 
contrary to the experience of many chemists, the 
author regards as satisfactory the determirfation of 
tin by iodine, after reduction with powdered anti- 
mony. The very accurate gas-testing apparatus of 
Bone and Wheeler, and that of Hempel, are de- 
scribed in detail, but no mention is made of the 
Orsat apparatus, or of that of Stead which is used 
in most ironworks. The position of the delivery 
tube in the determination of nitrogen in coal 
(p. 271) calls for comment; and “ferric chloride” 
soould read ferrous ” on p. 230, line 4. . 

Apart from the comparatively unimportant 
points referred to, it is not possible to praise this 


work too highly. Very great care has been taken 
in selecting and correlating the really important 
methods of analysis from a huge mass of material, 
and the arrangement of the book as a whole is ex- 
cellent. It is far ahead of any published work 
dealing with the analysis of steel-works’ materials, 
and should be in the possession of every iron- and 
steel-works’ chemist. 

Ernest W. Jackson. 


PUBUCATIONS RECEIVED. 


The Application op Dyestuffs. By Dr. J. M. 
Matthews. Pp. 768. (New York: John 
Wiley and Sons, Inc.; London: Chapman and . 
Hall] Ltd. 1920.) Price $10. 

Oroanio Chemistry for Advanced Students. 
Part L, Rf.actions; Part II., Structure: 
Part 111., Synthesis. By J. B. Cohen. Third 
edition. Pp. 366, 435, and 378. (London: 
Edwin Arnold. 1920.) Price 54s. 

Nucleic Acids : Their Chemical Properties and 
Physiological Conduct. By Dr. Walter 
Jones. Second edition. Pp. 150. (London: 
Longmans, Greeii and (Jo. 1920.) Price 9s. 

Public Health Chemical Analysis. By A. 
Forster and R. C. Frederick. Pp. 305. 
(London: Constable and Co., Ltd. 1920.) 
Price 215. 

Coal in Great Britain. By Dii. Walcot Gibbon. 
Pp. 311. (London: Edward Arnold. 1920.) 
Price 2ls. 

The Canada Year Book. 1919. Canada, Dominion 
Bureau of ^latistics. Pp. 697. (Ottawa: 
Thomas Mulvey. 1920.) 

Annual Report of the Department of Agricul- 
ture OF THE Colony of Mauritius for 1919. 
(Port Louis: Government Printer. 1919.; 

The Crude Botanical Drug Industry. United 
States TajjJiff Commission, Tariff Information 
Series, No. 19. (Wa.diington: Government 
Printing Office. 1920.) 

The Cahtor-Oil Industry. By J. H. Shrader. 
Pp. 40. United States Department of Agricul- 
ture. Bulletin No. 867. (Washington: 
Government Printing Office. 1920.) 

The Effect of Addition Agents in Flotation. 
Part II. B\j M. H. Thornberry and H. T. 
Mann. Technical Bulletin. School of Mines 
and Metallurgy, University of Missouri, No- 
vember, 1919. 

Publications of the United States Geological 
Survey, Depart.ment of the Interior. (Wash^ 
ington: Government Printing Office. 1920): — • 
Minf.iul Production of the United States in 
1917. By H. D. McCabkey and M. B. 
Clark 

Nickel in 1918. By F. L. Hebs. 

Gold and Silver in 1918. By J. P. Duni>op. 
Cobalt, Molybdenum, Tantalum, Titanium, 
Radium, Uranium, and Vanadium in 1918. 
By F. L. Hess. 

Lime in 1918. By G. F. Loughlin and H. Inslbt. 
Clay-working Industries, Silica Brick, and 
Building Operations in the Larger Citisb 
IN 1918. By J. Middleton. 

Peat in 1919. By K. W, Cottrell. 

Natural-Gas Gasoline. By E. G. Sievbbs. 
Abrasive Materuls in 1918, By F. J. Katz’. 
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ANNUAL GENERAL MEETING, 1921. 


Tlio Council has accepted the very (*ordial invitji- 
tion of the Montreal Section of the Society to hold 
the Annual (h noral Meetinji; next year in Montreal. 
It is hoped that there will Iw a large and repre- 
sentative attendance of mernhers from this country. 
Inquiries are being made concernhig tho ])rohahle 
cost to a lionie member of attending the meeting, 
and the information obtained will be duly inti- 
mati'd in an early issue of tho Journnl. 

It is proposed to hold the Annual Meeting on 
Monday, August 29, and it is suggested that visitors 
should arrive in Montreal on the preceding Satur- 
<iay, so that, in the Avords of the chairman of the 
Montreal Sec.tion, “they may have a day or two 
to HNst up, motor round the island, or play a little 
golf.” The provisional programme is as follows: — 
Monday, Aug. 29. to Wednesday, Aug. .‘U— .\nnual 
Mei'ting of tho Society in Montreal. 
Wednesday, Aug. 91, 11 p.m.-Special train to 
Grand Mere and Shawinigan Falls. 

Thursday, Sojit. 1. -At Grand Mere and Shaw- 
inigan Falls. 

Thursday night, Sept. 1. — Special train, Shawinigan 
Falls to Ottawa. 

Friday, Se|)t. 2.- -At OttaAva. 

Friday night. Sept. 2.~Spo<’ial train to Toronto. 
Saturday, Sept. II. — At Toronto, 

Sunday, Sept. 4. — lloat acrossi Lake Ontario and hy 
Gorge route to Niagara. 

Monday, Sept. 5.— Niagara Falls District, Canadian 
Side, 

Tuesday, Sept, 6. —Niagara Falls, .\meriean Side, 
Avitli visits lo such of tlie large eh'ctroehemieal 
plants as may bo of interest, 

Tuesday night. Sept. 0. — Train to Now York. 
Wednesday, Sept, 7, to Saturday. Sept. 10. — Moot- 
ing of the Society of Chemical Industry with 
tlie American Section and tho American 
Chemical Society. » 

Monday. Sept. 12, to 4'hursd.oy, Sept. 15.— Chemi- 
cal' Exhibition at tho Eighth Coas*. Artillery 
Armoury, Noav York. 

The meeting in New York will ^ hold at tho 
invitalion o, the American Stvtion of tho Society 
and Avill affor 1 an opi»orlunity for mooting mernhers 
of tho .American Chemical Society during the Aveek 
prior to the Exhibition. Tho Committee of the 
Exhibition has very kindly arranged to advance tho 
date of o))cning by a Avvok in or<ler to mce't tho coii- 
venienre of the inembors of this Smuety. . 

Further information regarding tho meeting Avill 
bo published later. 


BRITISH CHEMICAL PLANT 
MANUFACTURERS’ ASSOCIATION. 


On the initiative of tho Assoeiation of British 
Chemical .Manufaeturers (A.B.C.M.) tho lirst prac- 
tical step has hei’U made towards developing the 
maunfaefnre of eliemieal plant in thi.s country hy 
tho foil ndat ion of the Jlriti.sli Chemical Plant Manu- 
facturers’ Association with the following objects: — 
To promote closer c'o-operation betw’ecn manufac- 
turers of chemical plant and the interchange of 
information among its members and to co-operatc 
with the A.B.C.M. in order that British chemicals 
shall- be made with British plant. To form a 
tnodium for placing before the Government tho 
views of British chemical plant manufacturers on 


matters atfeetiiig their industry. To affiliate or 
eo-operate Avith any other ho<ly striving for in- 
dustrial efficiency or tlTe advancement of applied 
chemistry or metallurgy, or tlu' industrial or com- 
mercial interest.s ■of th^ King’s Dominions in con- 
lu'xion with eliemieal plant maiiufactnrc. 

Tlie oflu’crs are as follows: — (’hnirman, Mr, .1, H. 
Bawsoii (Widnes Iron Eoitndrv Co.); vicc-cliair- 
inan, ]\Ir. L. M. G. Eraser (W. J. Eraser and Co.); 
treasurer, Mr. kk A. ,\lli(dt (Manlove, Allioti and 
(k).); and seeietary, Mr. \V. d . F, Woolcoek, M.P. 
The exeeiitiA’c committee includes the above and : — 
Mr. It. B. Bli/.zard (T. and V. Clark and Cm), Mr. 
T. Broadhent Brnadhent and Sons), Dr. H. T. 
Bush (Ilnntington, IJ<'herlein and Co.), Mr. J. 
Bohiiison (Mather and Platt), Dr. It. Seligman 
(Aliiminiiini Plant and Xh’ssel Co.), Mr. E. C. 
Watkins (W. Neill and Sons), Mr. W. W. Wright 
(Cannon Iron FnnndrieH), 

'Tweiitv-tAVo firms have become memln'is of tlie 
Association. 


NITRE CAKE 
1915-1919. 


H. T. CALVERT AND E. II. MORRIS. 

Before tho Avar tho production of nitre cake in 
tho Cnitod Kingdom, estimated at les.s than 2000 
tons jier month, was easily utilised, mainly in salt- 
cake furn.iees for the production of salt-cake and 
hydrochloric acid. During tho first year of the 
Avar, Jiowever, incroa.sing ((uantities were made 
month by month, and it Avas not possible to utilise 
ilu'.sc (juantities in the usual way, with the result 
that makers lia»^ to find suitahlo tips on which to 
dump. 

'J’ho firms which had to resort to this Avastoful pro- 
cedure AV(‘rc mainly Admiralty eon tractors making 
guncotton and, to a less extent, contractors making 
TNT and picric acid for tho Ministry of Munitions, 
for tlie production of high explosives at that date 
had not reached the high figures of 1916 and 1917. 
In the ease of Government factories this dumping 
was in the hands of contractors, to Avhom as much 
a.s £1 per ton Avas being paid to remove the nitre 
cake, but tho contractors refuFK'd to accept re- 
sponsibility for any damage resulting from acid 
drainage from the dumps. The possibility of such 
damage to domestic water supplies, to .supplies for 
Avatering cattle and horses, to fishing and oyster 
iiitere.sts, and to vegetation was by no means 
riunote, and tho superinteudent of one of the 
Government, factories lamenttid that whilst ho and 
his staff liad devoted much time and thought to 
the question of nitre cake they Avere no nearer a 
solution than they were when tho production first 
began to increa.se, and that an appeal to the Royal 
Soeicty for assistaiico had only resnlt/od in a state- 
ment of eliemieal facts all of which Avero well kiiowu 
to them. 

In Au/!:ust, 1915, the Admiralty appealed to the 
learned .societies for suggestions, and in the issue 
of the Journnl of fhr Society of Chemical Induatry 
for .August ,‘U, 1915, a joint eonimitfee of these 
.societies passed on the appeal to the ehernists of tho 
country. The suggestions eAokixl were forAA-nrded 
to the Admiralty, and thence to tho Ministry of 
Munitions, and Avere puhlislied in the issues of tho 
Journnl for November 30, 1915, and January 31, 
1916, The advisers of the Government Depart- 
ments to whom the matter was referred were, how- 
ever, more impressed with the difficulties of intro- 
ducing new processes than with the advant®""* 
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be gained by adopting them, and the suggestions 
were turned down as irnpraeticable. No serious 
•dainugo had yet resulted from the practice of dump- 
ing, and hence neither Government contractor nor 
Government Department \fus being driven to find 
another method of disposal and to embark upon a 
new venture. • 

In the meantime the Acid Supplies Branch of the 
Explosives Department of the xMinistry of Muni- 
tions had realised that the sulpliuric acid plant in 
the country was not sullicient to meet the in- 
creasing demands for acid for the manufacture of 
explosives and at the same tiim' to met't the de- 
mands for trade processes, tlie products of many of 
which were, equally witli explosives, essmitial for 
carrying on the war. The manufacturers of mid 
w’cro being requestiMl to forward adeipiaie supplii's 
to the explosivt's works, with the result that their 
ordinary trade custonKus were often short ol 
supplies. Steps had already been taken to increase 
output by operating existing plant t(» the fullest 
possible extent and hy arranging for the erection 
of new plant at acid makers’ works and at Goviu n- 
ment factories, but the acid position still nunained 
the bottle nock through which llie output of ex- 
plosives had to pass. It was n'alistsl towards the 
end of U)15 that this position could he eonsiderahly 
relieved if the nitre cake which was biung wasted 
could be brought into use as a substitute for acid 
in trade processes, and as in many of thos«' acid 
only perforins a crude function or is used in dilute 
form so that solid nitre cake or a solution of nitre 
cake furnishes an elfective substitute, the Kx- 
ploaives Dejiartment undertook a ('ampaign to en- 
list the sympathy and us'^istance of tliose manu- 
facturers wlio were Wing left short of a( id supplies. 
The increasing production at Go\a rnment factories, 
which ultimately reacheil two-thirls of the total 
production in the country, was an additional ricison 
for this campaign, as it alfordcd a possibility of di:^- 
posing of tile nitre eako at a very mueli hss cost 
than that of diimiiing, with the attendant ilangers. 

The Department did not lose siglil of otlu'r 
national advantages to be dt'rived from the substi- 
tution of acid by nitre cake. Fyritos, from wliicli 
sulphuric acid is made, had to be imported under 
most difficult circumstances at a time wlxm the 
economical use of every ton of shipping was of vital 
importance, so that by using as much as 2(>.(H)0 tons 
of nitre cake in a single month the country savisl 
during that month tlie import of .some 0000 tons of 
pyrites. Il.ad it been necessary to supply for trade 
purposes this acid in the form of sulphuric .acid, 
some 8000 tons of 100 per cent, acid would liavc 
had to 1 m^ made at a time when cv(*ry plant in the 
country was working at its fullest capacity and at 
a time wdieii the erection of much Government sul- 
phuric acid plant was already a can've of anxiety 
to the sulphuric acid manufacturers of the country. 
The use of nitre cake, therefore, saved the erection 
of Government acid plant, capable of producing at 
the rate of 8000 tons of 100 per cent, sulphuric 
acid per month. 

The first trade to he apfiroachod in the campaign 
already mentioned was the woollen industry, in 
which acid wa.s us(>d in pre-w.ir days to the extent 
of 20,000 tons of 100 per cent, acid per month On- 
the recovery of gn'aso from wmil suds and soapy 
liquors produced in the scouring of woof and the 
manufacture of cloth. Acid was used for the same 
purpose by several Ckirporatioiis for the recovery of 
grease from sewage. Preliminary experiments, 
carried out at the instigation of the Ministry of 
Munitions by a committee of Yorkshire manufac- 
turers, clomonstrated the possibility of using nitre 
cake for this purpose, and the Explosives Depart- 
ment thereupon undertook to organise the trans- 
port, supply, and sale of nitre cake produced jit 
Government factories. A short account of this 
organisation may prove of interest. 


The UnitiMl Kingdom was mapped out into ei^fc 
districts; — London and South-Eastern Counties, 
Western Counties (incliKling South of England and 
South Wales), Lancashire and Cheshire (including 
Nortli Wales), Yorkshire, Midlands, North of Eng- 
i laud, Scotland, and Ireland, and the consumption 
of acid for trade purposes in each of these districts 
was carefully seriitinised in the monthly returns 
furnished to the Department hy the acid makers 
and dealers. It was at once evident that the areas 
i in w'hieli nitre cake was produced in greatest quan- 
tity did not coincide with the areas in which the 
possibilities of using it as a substitute for acid 
were greati'st, and the Department had to give 
attention to tlx* question of transport. 

Ixiiilivinj Wagons . — The assistance of the Railway 
Executive Committee was enlisUd, and the Depart- 
ment inirchascHl second-hand railway wagons for 
the tralHc. The lining of the wagons with lead, 
pitdi, a(dd-resisting jiaiiit, or hitumasiic composi- 
tion was considered, but it was decided, as the 
' wagons were already second-hand and could not in 
; any case be expected to have a long life, ami in 
view' of the urgency of the position, that they should 
• be put into traflic at once. When the nitre caki* 

' was <'xp()S('d to rain on ilx^ journey experience 
: showed that the, acid drainage on to tlie laminaUxl 
hiiH'er springs caused these to become brittle so 
that they siiappcil. This wa.s a heavy item in the 
repairs, and stops were taken to cover the springs 
with sheet lead. At a later date converted wagons 
with self-contained butFer springs were obtained, 
and the repairs to these wnigons were much less. 
Finally, some of the wagons won’ provided with 
' liinged roofs like salt wagon.s or with lifting roofs, 

; and this type of wagon proved most satisfactory 
■ 'I'he action of the nitre cake on the w'oodw'ork of 
the wagon was not so great as had Ix'i'ii <‘xpectc<l. 
and many of the w'agons ran for two and a half 
years. At the signing of the armistice in Novem- 
luT, lots, the uumher of wagons running in nitre 
cake t rathe froih Goi'ernnx'nt facLoric’S was over a 
thousand. 

i*rodui'i\on and Consumpi ion of Nitir Cake.- ■ 
During Ihld. pressure w as gradually brought to bear 
upon the (ra(ios using acid to substitute nitre cake 
as far as pcnsihlc, and tlie Department undertook 
to supply in truck loads Lv customers’ railway 
st.ation at a uniform price of 12s. Od, pi’r ton, a 
price whicli h-arely covered the cost of carriage. 
The pric(' was raised after some months to 17s. 6d,, 
and later to per ton. Maximum pric-c’s for 
sulphuric acid had bc’on fixed by the Ministry <d' 
Munitions in the meantime, and it w\’is conHider<Hl 
I that users should pay a price comparable wdth that 
i of the acid which nitre cake w as replacing, 
j By the end of 1016 the total production of nitre 
I cake in fix', I’nited Kingdom had readied over 
;J().()()0 tons per month, of which rather less than 
half was k-ing ])roduced at Government factori',H. 
TIxh .'imoiint which was bi'ing used had risen 
gradually from 2000 to 18,000 tons per month at the 
end of the v<‘ar. During 1017. the monthly produc- 
tion continued to iiicrcaso ami reached 4^,000 tons 
in November of that year, tliough the average 
i monthly production during 1017 was .'16,000 tons, 
i and the average monthly use 22,000 tons, with a 
maximum use of 26,000 tons in November. After 
Ibis date the increased use of ammonium nitrate 
resulted in a decreased production of picric acid 
with a consequent reduced production of nitre cake, 
and during the first ten months of 1918 the average 
monthly production was 27,500 tons, and the 
amount used 22,500 tons per month, or over 80 per 
cent. 

It inay k’ of interest, ae indicating how varia- 
tions in the demands of the explosives programme 
w'erc borne more heavily by Government factories 
than by private firms, to note the monthly varia- 
tions in the production of nitre cake at tlie?e two 
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Masses ot works. Duriiii^ 1917, the average monthly 
production at (lovcrninent factories was 17,000 
^ inaxinnim of 2^1, 5(X) and a minimum of 
I t, 000, or a variation of 9500; whereas at private 
works the average monthly production was 19,000 
tons, with a maximum oi 22,000 and a minimum of 
15.000, or a variation of OtOO. 

It i.s also of interest to note that, althougli during 
1918 only ratlnu* ovi'r 80 per cent, of the nitre cake 
produced was used, the nmiainder was produced 
largely at private.' works which were situated in 
1 emote distri(ts, so that the utilisation of their 
nitre cake would have involved v(‘iy Insivy trans- 
Jiort cliarge.s, and, moreover, they wen' abh'^^to wash 
iheir waste i)r(Klu( t,s into the sea. 

During the war iiitre cake was maile at 17 
(.'overmnent factories, hut owing to the closing of 
some ol these in tlie more thickly populated areas 
only 12 were operating at the signing of the 
armistice, one iactory alone producing nearlv 7000 
tons in l;5'hniary 1918, and nearly 5000 tons in 
OetolK'r, IJI8. IJierc were over 00 private works 
uJiere nitre laki' wa.s produced from the inanu- 
tacture of nitric' acid, hut the production at some 
-0 ol these w ;is very small indeed, and at the largest 
works about 2000 tons was m.ade monthly. 

in establishing a selling organisation’ for nitre 
< ake t he Department was largely assistc'd by district 
committees each of which .si'iit a reiiresentative to 
a central advisory committee which met in London 
ami ni turn tin' Department renden'd assistance 
to private firms by hiring wagons for the transport 
and by indicatjng the distribution of the nitre cake i 
which would involve as little use of national trans- 
]iort lacilitK's as imssible, at a time when the rail- 
ways were nior(' than congc'stod. 

Tin' post-war production of nitre cake in the 
tinted Kingdom is estimated at 2000 tons pi'r 
month about hall ol which is estimated to result | 
rom ih(' manujaeture of nitric acid to Ix' used in I 
tlie dyestiill industry. 

Nitre Ciikc.-it lias bo.n aliviuly .'x- ^ 
plained that tln> Department gradually brought i 
jiressurc' to hear iip-m mamifaetnrers who e„uld u.se I 
nitre cake in phnw id' acid in their trade inoec'sses ! 
and in June, J91 . , a system of lieensing suiiplies of i 
acid to users was inaugurated. Tliis eiiabh'd the' I 
Department to w ithhold acid from those 'ii ms which ■ 
had hitherto r('sist('d pressure Init whieli were alile ; 
to use nitre cake. These were, howawer, vc'rv few ' 
in numlier, 'ind it wa.s considered that the only pos- ,■ 
sibility of .;'lising the available surplus of' nitre ' 
cake was to . vtend its use to the fertiliser trades ' 
vui., superpliosphate and sulphate of ammonia. l»r<‘- i 
iminary exiieriments were carried out by various 

Kothamsted K.xjierimcntal Station, and these I 
attained a measure of suei'css, but the •siil.sccpient I 
reduced produefiou of nitre cake rendered it nn- I 
necosfiary to bring further pressure f.^ boar on tl,es<' i 
1 1 ados, especially :is the snhstitiition of nitre cake ! 
or acid was not so easy as in the ease of those ! 
cHkiti^ foriil ' ordinarily consumed acid in a very | 

sulphate of soda produced ^ 
t^ intre pots at snip], uric- acid works or 

in the retorts in which mtrak' of soda is heated with 
sulphuric acid for the manufac-turo of i r i. m- 
Ibe nitre cake from “ potting - did not iiUenl 
more than per c<>nl. on pri'-war figures dnrin-- 
file w.ar, but that from nitric acid manufacture iif 
<Tcased some twenty-fold, and of the nitric acid 
^ made over 9o per eont. was used in the manufacture 
explosives, the consumption lor other purpose.s 
I remaining practically constant at 1000 tons of 100 
per cent nitric acid per month. 
t it will thus be seen that it was the nitre cake from 

“'"'n'’ difficulty in dk- 

Er qa' .J* “““ally has an acidity equivalent to m 
tpr a3 per cent, sulphuric acid, Wi. run molten 


whi!’l.*'i7 “'l«ll««' cast-iron trays, ‘in 

whuh It solid ihes and is then broken by hand 

ibT'n.tr.? ^ 1 ?'' ‘’■'"'“port. The more strongly 

acid nitre cukes ah.sorb moisture and appear wet 
more readily than those containing a smaller per- 
centage „t acid Some of tlie (;overii,iu:ui; ?im- 
tonesMvore able to econon^ise in ll,e use of sulphuric 
ai id to such an extent as to produce a cake con- 
taiiiing oid.v 28 per c'ent. acidity, but this waa not 

a-i'figurc.^"^ isulcrod an 

tJie equivalent of a 
mixture of JO per I'cnt. of sulphuric acid and 70 per 
cent, ot smliurn suIphak^ and the ideal use would 
be a r)roe<'.ss in which these two siihstancos are re- 
quired m the proportions stak'd. It must he con- 
Icssi'd that in most of the processes in which nitre 
cake was emp oyed during the war it was only the 
Milphnric acid which was utilised, although in a 
b'w, ns will be nok'il later, the sulphate of soda was 
also u.setl. 

At tho end of 1!)17, ■nlion nitre cake was bi'iiic 
lit, ISC, at 11,0 r.stc of 2}, 000 tolls per month, the 
distiibiition among the varioiis (railc proccssos was 

Komewbat as follows ; - 

! Trud.' pro(os“ ('ou.mmipt Ion of n!t ro rake 

i Un-ase m'ovm- ’ 

1 Jlk'HchlnR and dyfinu . . ; ’ Jr,’ , 

; H"d (‘Icnnin-: , . Oo’OdO 

ITydrorhlorl.', acid nmnufucliirc (io'oOO 

M ncral water inamifacturc 

I Mi^<viianeun.s ;; Jo;;;;;;; 

•.iHH.OOO 

The niisccllaneou.s protesses in wl.icli nitre cake 
was being us('d nicludcd the mnniifncture of glue 
Ol m.-mures liom ile.s imgs, hide scrap, leather dust, 
and h'atlK'r .scrap, the manufartiiro of sodium sul’ 

I pbit(‘ ginsft making, rubber regeneration, giveerin 
. nanufaeturo. tho preparation of bisulphate tablets 
or sterili.sation of water, tlie manufacture of fer- 
, idiscrs (sulphate of ammonia and suporphospbate), 

I striking out phenol and phenolic bodies boric 
I the production of Kpsom’ salts, 

I di.vsolving znie and copper ores, fluxing in nu'tai 
i manufacture of hydrogen and sul- 

I 'ici I preparation of tartaric 

' Dw.L . making, and 

tin <\ti action ol rare earttis. 

; When it was realised that nitro 

isdni'iV’s 'r ‘■'■^'>«P 0 rtc.l over cmisi.lorable 

listances Irmn kovernment factoric-s to tlie con- 
snming ei'iitn's it wa.s at first suggested that donots 
or stores should be established by the Ministry at 
oonvenn'Mt eontros. and that tlie MinistrrHhouW 
maintain sto(ks at these depots from wliieh manu- 
tac urers could obtain their supplies by eaJt or 
motoi loiry. It was tound, however, that manu- 
. (tillers preferred to receive consignments to tlii'ir 
nearest railway station, so thakit was decided as 
alii'ady stated, to forward the material in bulk in 
ruck Imids of six or eight tons. In e.'sl a nnnl, 

i‘innti?v"'’'‘ receive so large a 

1 ii.int,tv, arrangements were niailo for him to slmro 
.1 tiiick loiifl with other maiuifaclurcr.s in his neigh 

to Im- I "h ,‘l“' (ruck loaii of nitre cake 

to a joi.il chemieal dealer, wdio undertook the liis 

w'oiihl li if- 1 ‘Advantages whieli such depots 
would hateJiad, despite the double liandiinc which 


nifkx.. p nave involved. At times 

n to2, ak '' 1 "' ™»“"nH>tion of 

when i e ',.1^ ‘I'’'-''-'’' .'“^'>1 "P ““PPl'^^. 

rrt r 'I ' (^AAsing oi .some factories necessitated a 
rodm rihutioi, of supplies, or during holidays wldch 

workrthev u^o.lIT -'"d oonsnming 

ruimlics Z. H as reservoirs to which 

supplies could have been regulated according to 
vanning circumetances. «^toraing 10 

depot, capable of storing three to four 
hundred tons, was established in Bolton for the 
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puf’poso of supplying the Lancashire bleachers in 
that district. It served a very useful purpo.so and 
enabled manufacturers to obtain small supplies as 
required. Jn the case of two (government fac- 
tories, for instance, it enabled the wdiolo of their 
small and irregular production of nitre cake to ho 
sent for disposal. 

In the ease of several Cof ernment factories which 
were situated in close proximity to or within a 
few miles of the works using nitre cake, the Depart- 
ment elfected distribution by means of motor 
lorries, the bodies of whicli were lirunl with Kh(!el 
lead. 

The fact tliat there was one central distriliiiting 
organisation for th(‘ disposal of all the nitre cake 
produced at (Jovernment factorii's made it possible 
to maintain regular supplies to the consuming 
trade's, and the close touch wliicli the Department 
maintained with private mak(>ra tlirougli tlie dis- 
trict coniniitlees must certainly be reganh'd as 
having contril»uted in no small degree to the succi'ss 
of tlie |)olicv of the Acid Supplies Branch of the 
Department. 

At the (H'ssation of hostiliticss in November, 1918, 
the geograpldcal distribution of the nitre cake pro- 
duction and disposal was carefully estimated to bo 
somewhat as follows : — 


I 


i 

! 


tho short., go of suli,h»r,0 ,.c.a more acutely 


(Iruniilafi-d Xihe Cuke, and Solution— Iho 
metliod of cooling nitre cake in shallow trays cx- 
ijoscd to t!i(' air lias already been described. Ihis 
was ri'cogniscd to 1)0 a cumlKM'soTne proce.ss in- 
volving mnvh manual labour for breaking and load- 
ing, and hence attempts were made to introduco 
improved methods. It was thonglit that if the 
nitre cake could he produced in a clean powflered 
form many of tlie pri'judiccs against its use would 
he overcome. I’his was accomjdished in two ways 
either by playing upon a falling stream of inuUen 
nitre cake with a current of coniprcsscd air, when 
(he particles congealed as small pellets during their 
trav<'I through tho air, or by rabbling the molten 
nitre* cake in rabbling pans. Both these tonns of 
g,ranulated nitre cake commanded a n’ady sale at a 
piic(* of 10s. per ton above that ol tho lump or 
block form. , , , , • , • 

The granulated nitre cake had to he carried in 
the railway wagons provided with roofs or packed 
in casks, 'especially for shipment to Ireland or 
Norway. 


AroM, 

1. l.ondon 

2. S. of England and South Wales 


Tons per month. 

notion. I Consnmptionj 


Kx ported from area. 


3. Lancashire and .N. Wales 

4. Vorkshire 


5. Mtdiand.s 

0. North of England and Gretna 

7, Scotland 


i 

I 


I 


6300 

3900 


3H00 

2700 


3200 


8. Ireland 


.MO I 


Totals 


27.140 


4G00 


7200 


2.SH0 

1920 to Area 4 
900 to Area 2 

120 

120 to Area 3 


GS.'iO 


1900 


240 

240 (o Area 2 
25HO 

240 to Area S 
900 to Area 3 
l:i80 to Area 1 

180 to Are^ 0 
240 to .Area 3 


300 


140 


23, <>30 


to Area i 
Nil 


Import chI into area. 
Nil 


1420 

220 from Area 1 
OOO from .Aren 3 
240 from Area 
1320 

120 from Area 4 
9ii0 from Area 0 
240 from Area 7 
3700 

1380 from Area 0 
260 from Area 1 
1920 from Arc.a 3 
1 10 from Area 7 
.Nil 


180 

180 from .Area 7 


.Vil 


|)mui»i*d. 

820 


2le 


2e 


741 . 


240 480 

240 from Area C 



It must be borne in mind that with the closing 
of tho factories in thickly populated districts and 
with tho opening of new factories this distribution 
was continually changing, and dthougli the above 
figures only apply to the fmriod menlioncd, they 
give some idea of the ainouat ot tratHc which li.'ul to 
be organised for the transport of nitre cake. 

Use in Other Countries . — It must be left to the 
future to tell us exactly what use was made of nitre 
cake during the war in enemy countries, hut from 
information obtained by the Intelligence Depart- 
ment of tho War Office the chief ns^^s in fJermany 
wore for metal pickling and in tlie mannfacturc of 
fertilisers. It may be thought tliat with tho pro- 
duction of nitric acid either from the air or by the 
oxidation of ammonia no nitre cake would be ob- 
tained, but the indications are that some at lea.st 
of the nitric acid was absorbed by soda, and tliat 
the resulting nitrate and nitrite of soda were de- 
compo.sed in the old-fashioned way. 

With regard to our Allies, there was co-operation, 
and the Department placed at the disposal of tho 
French and American Governments such informa- 


At one of the factories the inoltcn nitre cake from 
tliestdis was for a time run into large cast-iron coco 
pans where it solidified on cooling to large blocks 
weigning a couple of tons each. The slow rate of 
cooling of ilu;se blocks nec-i's.sitated the provision 
of such a large number of pans, and tho re.sulting 
product was so generally inacceptahle to the usms^ 
that the nu'thod was abandoned. 

Several firms undertook the sale of solutions of 
nitre cake in carboys, and in ihis the main difficulty 
was occasioiH-d by' the large nuinfier of breakages 
due to the separation of Glauber’s salt from the 
nitre cake solution. The nitre cake wa.s (‘ither run 
in the molten state into water or the solid cake was 
washed with hot water and tho resulting solution 
cooled and run into carboys. There can ho no 
doubt that a notable service was rendered to tho 
Department by these firms, as this method of put- 
ting nitre cake on the market involved no change 
on the part of tho user who had been accustomed to 
handling sulphuric acid in carboys. 

It is the opinion of the writers that the war- 
time measures which were taken by tho Acid Sup- 
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plies Branch of the Explosives Department of tho 
AtiniStry of Munitions for tho utilisation of nitre 
ere not only of eonsiderablo assistance durinj^ 
It period of natiojial cmcrp;ent:y, but that they were 
niso of distinct educational value, inasmucli as they 
ttenionstrat^'d tlie possibilities of utilisinji one of 
the waste products of industry. The work wbieh 
was done will certainly lead to a demand for tin* 
whole of the penfO-tinK! production of nitre cake, 
and it is hoped that tho lesson learnt by both 
makers and users may find applieation in oilier 
(lirt'ctions. Finally, the achievement wliich has 
liere been outlined could not have been accom- 
])lished without the full and hearty co-operation of 
all concerned, includinp: makers and users of nitre 
cake, the officials of all su{)ply branches of tho 
Ministry of Munitions and of other (lovernmont 
Departments. 


NEWS FROM THE SECTIONS. 


MANCHESTER. 

The annual dinner was held at tho Crand Hotel, 
Manchester, on November 28, Mr. Jolm Allan pre- 
siding. Apologies for noii-attendanco were received 
from the lit. Hon. the Ixird Mayor of Manehester 
and the Mayor of Salford. 

Councillor W. Cundiff, in proposing tho toast of 
The Society of Chemical Industry and the Man- 
chester Section,” congratulated the Society upon 
being the premier ehomieal industrial society of the 
world, with a nienilKirsliip roll of nearly 7000. Ho 
rcferrtsl to Sir William Pope’s former aasoeiation 
with the JManchester College of Technology and to 
the valuable work ho had done for t^io Minister of 
Munitions during tho war, and stated that tho 
Manchester (Bradford Hoad) (gasworks had dc- 
liva-red to tho Ministry of Munitions during the 
war 1,780,000 galls, of crude benzol, 840,000 galls, 
of standard benzol, 268,000 galls, of toluol, 89,000 
galls, of solvent naplitlia, 9600 tons of coreuitrated 
ammonia, and 5600 tons of concentrated sulphuric 
acid. , 

Sir Willicm Pope, in responding to the toast, 
said that the ;h)ciety of Chemical Industry was first 
cstahlisluKl in 188], in Manchester, and shortly after 
it ost.'ihlished what it called a ” Local Section ” in 
London, hut the name was soon altered to that of 
the ” Metropolitan Section,” They were proud of 
tho fact that their great Society started in Man- 
chester, wa.s conceived and launched by Manchester 
mt’ii, .nud ever since had flourished and increased 
enormously. After referring to the great w'ork done 
by Sir Henry Roscoe, Mr, Ivan Levinstein and 
others, Sir W. Pope said that the Society was only 
one among a riumbor of others, and he felt that they 
should endeavour to establish some sort of union 
with the other large scientific, technical and chomi- 
ical societies of tlie country so that they could all 
lact together when they wanted to “pull off” a 
pob ifi connexion with the Government. This was 
iparticnlarly important at tho present time. They 
all seen how during the past few years the 
'' ^Government had vacillated over the important qiie.s- 
!'',,^ion of the production and mportation of coal-tar 
; 'yes. If in this country we had a big chemical 
' ■'rganisation, an amalgamation of their Society with 
he Gieraical Society, tho Association of British 
Iheinieal Manufacturers, and kindred societies, we 
.jiOiild be in a position to go to the Government with 
ieight and authority and have a better chance of 
gaining legislation suitable for the needs of the 
^ical industry. 

John Allan also responded to tho toast, and 
d that tho term “Manchester Section” really 
ered a whole host of towns and villages through- 


out Lancashire and Gheshire, and was an indication 
of tho virtue of amalgankation for the purpose of 
mutual benefit. 

Prof. F. L. Pynian pr^iposcd the toast of “Tho 
Chemical indu.strics of tlie Distrid,” and Dr. 
landiisk'in, in responding, said that Mancliestcr 
and the surrounding district, employed half tin* 
chemical workers in the kingdom, and was the 
centro in which by far the greatest amount of 
original chemical research was being carriiKl on ; tho 
reason of this was that Manchester had recently ere- 
aL‘d research institutions on a scale which had not 
hitherto been known in this country. He referred 
not only to the great laboratories whiidi had been 
built recently by the British Dyestuffs Corporation, 
in which about 100 researcli chemists were em- 
ployed, but also to the development of research in 
other industries, particularly to |ho institution 
which was being built at Didsbury by the Cotton 
Research As.soijiatioii. Tho fact that Manchester 
had become the centre of research on such a large 
scale was due to the influence and teaching of tho 
Eehool of chemistry at Owens College in years gone 
by, an institution wbieh was unique in tliis country. 
There were two kinds of industry to-day, the staple 
industries which relied for their success upon mass 
production on very cheap lines, and tho industries 
which dcpendiKl upon the novelty and uniqueness of 
their products, as was the case in the dyestuff in- 
dustry. To discover a new substance in a labor.atory 
was a comparatively easy task; to produce on a 
large scale required great outlay of capital and 
extensive engint'oring and commercial organisation. 
The industry he represented was perhaps very much 
to blame because it had not succGe<led in bringing 
about that amalgamation of talent to which Sir 
William Pope had referred for tho purpose of 
bringing pressure to bear upon the Government; 
but he would ask Sir William Pope, figuratively ana 
rhetorically, which Government did he mean? They 
bad had a pledge from three Governments, two 
Prime Ministers and four Presidents of the Board 
of Trade. Wliat more could have been done? 


NEWCASTLE. 

At the meeting held on November 17, Dr. J. H. 
Paterson presiding, Mr. E. U. Jennison read a 
paper on “ The Cso of Tannic, Arsenious, and 
Pliospboric Acids in the Production of Lake Pig- 
ments from Basic Dyestuffs,” the main object of 
w’^liieb was to emphasise the fact that tartar emetic 
and tannic acid, usually the most effective preci- 
pitants, arc not always tho Ix'st for producing 
lakes from basic colours. 

Luke colours are pigments obtained by precipi- 
tation from dyestuffs and colouring matters. 
Owing to their hard and horny nature, the lakes 
obtaiiunl from c'crtain dyestuffs are useless as pig- 
ments; Imt if they are produced on a suitable base 
or extender they give good pignmnts. Such bases 
or exU'iiders in use are barytes, china clay, h!anc 
fixe, orange lead, aluminium hjdrates and sulpli- 
hydrates, or mixtures of these. Tho physical pro- 
perties of lakes arc largely determiiwd by the 
n-ature of •the base on w'hich or w ith w'hicli they 
have been produced. Vat colours, such as Durin- 
donos and other Indanthreno colours, do not yield 
true lakes; they are pigments ground wdth ex- 
tenders to make tho most of their staining power. 
Another class of pigments is produced by tne ab- 
sorption of basic colours by Green and White 
Earths; those are much favster to light and alkalis 
than lakes produced from the s.ame colours by other 
means. Tho lakes produced from the hydroxy- 
anthraquinone series — known as the Alizarin colours 
— can, however, be considered as types of true lake 
pigment. Of the various metallic salts com- 
mercially available for the production of lakes, 
those of aluminium are by far tho most effective. 
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The Author described, and illustratiKl by experi- 
ments, the production commercial lakes with 
tannic acid and tartar emetic and with arecniouH 
and phasphoric acids ; he also discusstnl tho clieinicai 
and physical properties df tlie various aluminiiitii 
hydrates and the conditions under which they 
react with the acids named to yicl<l lakes of th(‘ 
required character. 


NOTTINGHAM. 

At tho meeting hold on November 24, Mr. .1. H. 
Dunford presiding, Messrs. J. M. Wilkie and W. A. 
Knoightley presented a paper on tho “ Determina- 
tion of Minute Amounts of Arsenic in tho presence 
of Large Amounts of Iron.” 

Tho authors are of the opinion thiit tlie Marsli 
test in its original form must bo abandoned, as it 
involves some Imknow'n and uncontrollable source 
of error which has not been (‘xplained or overcome. 
Tho estimation of small amounts of arsenic by 
moans of the lead electrode, as devised l)y one of 
tho authors, has been found sometimes to give 
varying and low results; and the improved method 
involving tho rt'duction of all tho arsenic prc'sent 
to tho arsenious state by means of glycerol was 
described recently (r/. J., 1920, 179 ii). Reduction 
of tho iron pre.sent to the ferrous state was also 
shown to be necessary, and this is Ix'st effectc'd by 
adding five drops of a 10 i)er c(‘nt. solution of 
potassium iodide, followed by a crystal of sodium 
sulphite, whereby a solution is obtained with 
glycerol and sulphuric acid which remains colour- [ 
less on boiling. Uy this method the arsenic present j 
in solutions containing up to the equivalent ()f i 
0’3 gm. ferric oxide can b* determined with I 
accuracy, and the results are not affected hy tin* 
presouco of (dtrie acid or sugar. Certain slight 
changes in the method are no<‘cssaiy in spe< inl eases. 

A paper on ” The Prosimt ami Future Position j 
of tho Chemical f>ocieties of Great Britain ” was 
then read by Mr. H. D. Richmond. 


LIVFRPOOL. 

3Ir. A. E. Findley contributed a paper *' On tho 
C«.)rrosion of Coke-Oven Walls ” at the first meeting 
of tho prosf fit session, hebl in Liverpool on Nov. 26. 

The author has irivestigat<*id the relative elfeets 
of the salt, iron, and moisture, contained in the fine 
coal used for coking upon the durability of the coke- 
oven walls, and lias arrived at tho following con- 
clusions: — (1) The durability of the fireclay walls I 
decreases as tlie salt content of the coking slack 
increases; (2) the durability is further diminisluMl 
if both salt and iron contents are high; (d) when 
much iron and moisture are present, hut only very 
little salt, tlie durability of the walls is hut very 
slightly atfecti'd ; and (I) the higher temperature 
obtaining in the vertical hues of a regenerative- 
oven system is conducive to deterioration of tin* 
oven walls. 

Experiments were carried out on the inllueiice 
of the presence of chloride (hydrogen, so<lium, cal- 
cium, magnesium) ujxm tho volatilisation of the iron 
content of coal, the solid V>eing lu'ated In a silica 
tube to 9(KP — 9o0° C. in air, steam and air, coal gas, 
and steam, air and hydrogen chloride. The maxi- 
mum loss of iron occurred in the last-named atmos- 
phere, and tho losses observed with the solid 
chlorides wore too small to lead to definite con- 
clusions. 

In the discussion it was stated that the Belgian 
coke-oven bricks imported before the war w'ore by 
far the most durable, and that when their price 
became too high, the beat quality Kentish brteks 
were found to be a fairly good substitute; but al- 
though the.se bricks were derived from tho same 
clay formation as the Belgian, they were far less 
satisfactory. 


MEETINGS OF OTHER SOCIETIES. 


INSTITl^TIDN OF MKCMANICAI, F.NCMNKERS. 

“Sterilisation of Water by Chlorine Gas” was 
the subject of a paimr read by Capt. ,1. Stanley 
Arthur iH'fore tliis Institution on Novemlier 19. 

At tho outbreak of war, water was IreaUsl in the 
field ill the water earl by precipitation with 
aluminium sulphate, with or without the addition 
of alkali, followed by liltration through a eloth- 
coverwl cylimh'r ami the adtlition of hleaehing 
powder. The control of this jiidiHSN was inijirovtsl 
by means of tho Casi' m<*thod, which is described in 
an appendix to the [laper. ConUnuous proctwiVv 
suI)el•.s<^de<l the intermittent Iri'atment, and the^ 
plant therefor, mount(Hj on a .M-ton motor lorry, 
ilelivered up to 400 gallons of ,st<'rilit>ed water per 
hour ; exces.s of chlorine was rt'inoved by means ot a 
.solution of sodium bisulphite. 

The plant finally ado)it<Hi as the standard for tlie 
British Army involved the use of chlorine gas, and 
the pajaw ((iutain.s descriptions, with diagrams, of 
the ehlorinatom of Danudl (Ainer. Fat. No. 
H)07647, ()( t. dl. 1912), and of Messrs, Wallace and 
Ticrnan, of N<‘W York, d’wo types of apparatus 
arc made hy the latter linn, vi/,., the direct-fee<l 
type, in which elilorine is added directly to tho 
water, and the .-olution-Lx'd type, in whicli chlorine 
is addisl in aipieoiis sola Lion. 

lO.xperimental tests inad<‘ in 1916 on canal water 
at Brentford. Midillesex, h'd to tho following eon- 
cluc^ions:- (Uilorino is a most elli*-ient sterilising 
agent for water; a ^lirect-lVed machine is extremely 
satisfactory; the ta'^te of watiu* so t reaUnl is fai* 
le,s,s marked that that of water sti'i'ilised with 
bleaching powdei-. Siiljihur <lioxifle gas wa-s uatMl 
to remove tm' residual chlorine, and with thir> 
modification the directr-fetHl form of the Wallace 
and 'riernian chlorinator was adopted as th(‘ 
standard for all types of water purifi(‘ation plants 
in th<^ Army. Those inclmled portable jilants built, 
on motor lorrii's, or harg<cs, [imi stationary plants 
on land. The proews of purification is tlu'Bame for 
all type-v ^ ami includes; - I’ri'atment with 
aluminium sulpliats', with addition ot alkali when 
noeC'Sary ; sedimentation; filtration; sterilisatimi 
by chlorine gas; and <le-cliloi ination by sulphur 
dioxide gas. 

Tho jircliminary chemical treatment is for turbid 
waters, etc.; and si'dimentation in portable plants 
is carried out in canvas dams, Imt in permanent 
plants tanks are installeKl for this purpose. Tho 
filters consist of cylindrical tanks filhxl with sharp 
clean sand resting on a bed of graded gravel with 
tlie usual facilities for washing. Sterilisation is oom- 
pleto after 20 minutes contact of the chlorine with 
tho water in tanks, as shown hy negative results 
with the McCoiikey and Neutral Red agar tests. 
The amount of sulphur dioxide to hi^ added is deU-'r- 
niined hy tin* potassium iodide and starch test. If 
the water is to be carried for the use of troops, it is 
thought liest to leave about one half part of chlorine 
per million to maintain sterility during transit, the 
general experiimco being that all free chlorino dis- 
appears hy the time delivery of the water is made. 
It is claimed that experience in tho war showed 
that water purification plants using chlorine are 
extremely efficient, cheap, and simple to operate. 
Liquid ehlorino stored in cylinders is cheap, .and 
docs not deti'riorate on kcejiing, in whicli respect it 
is much superior to bleaching powder, the UnO of 
which for water sterilisation in the East was 
attended by many difficulties. Bromine bleaching 
powder (a patented product) is available as a suh- 
Htitute for tho ordinary commercial bleaching 
powder, and as it does not decompose below 100*^ C.^ 
its advantages for practical use are obvious. 



Tol. XXXIX. Xo. 23.1 


RKVIBW. 


418 B 


INSTITUTION OF PETROLEUM 
TECHNOLOGISTS. 

At an extra meeting of this Institution, held in 
Jjondon on November 23, the adjourned discussion 
on the papers by Messrs. Rates and O’Neill on 
“Colloidal Fuel’'’ (cf. J., 1920, 395 ii) was taken 
first. Most of the sneakers asked for information 
concerning the staoility of Colloidal Fuel on 
storage, e.{/., whether the de-stabilisod fuel could 
bo re-stabilised by agitation. 

Mr. N. A. Anfilogoff pointed out tho difTieulties 
likely to be eneountc^red in the transport and trans- 
ference of such a fuel, such as the wear and tear 
on pump valves, fittings, etc., and also the involved 
nocossity for altering filtering arrangements now 
in use on fuel oil lines. 

Dr. W. H. Orniaiuly protested against the naim^ 
“ colloidal ’’ being us(>d for a substance of this 
type, suggesting that it more* resembled an emul- 
sion, and instancing tin' differc'iice in character 
l)etween this siibstance and a true colloidal suspen- 
sion. He also stated that by using ,'15 per cent, 
of finely-ground coal with petroleum, it was possible 
to make a mixture from which the solid particles 
did not separate at all ri'adily, but he had Ix'en 
unable to obtain a suspension using a smaller |)ro- 
portion of coal. Referring to the authors’ sug- 
gested use of cheap coal-tar comi)ounds, he said 
that at tln^ {>res('nt time ther<* were no cheap coal- 
tar compounds. 

Mr. .1. H. Anderson quoted figures showing that 
colloidal fuel was less suitafilo for naval use than 
fuel oil, owing to the fact that it incn'ast'd the 
dead-w(‘iglit of fiu'l r<'<[nii('d to ho carried, and 
therefore left h'ss cajiacity for (h'ad-woight cargo. 

Mr. A. Vi. Cockes, of the Admiralty, stat('d that 
contrary to the authors’ ('Xi)erience, theix' was no 
loss jrorn evaporation on storag*' cf fuel oil; In* had 
just had a, lank measured in which oil had lu'cn 
stored for somt< yi'urs, and no loss whati'ver had 
oc^curred. • 

Mr. C, Rulkeh'y said tliat. in view of the fact 
that the rnil-sl St.^tes authorities had (‘onsidt'red 
Colloidal Fuel sufficiently worthy of trial t() allocate 
a batth^ship ter tin's purpose, it cfuild not be lightly 
dismissed, and that very prob.'ibly I lu'n' was a 
future b('for<' it for use in railway h'coniot iv<'s. 

Mr. H. Rarringer jminh'd out that evu'ii with the 
present system of storing liqiiifl iii*double bottoms, 
ditheult, was experienced in cleaning out the 
deposits ! )m fuel oil in tliese rer eptaeles, and that 
a deposit irem Colloidal Fuel would be almost im- 
possible to clean out; iberefon', in the absi'nce of 
eoiivineing proof of tlio stability of the new fuel, 
it could not be (’onsiden'd snilabh' foi’ naval use. 

3fr. Cunningliam Craig said lie looked forward to 
tlio tinu? whou t^illoidal Fuel would l)e in general 
uso in this country, and ilierc'hy eonduee ^o the 
conservation of our natural fin'l lesources; but lie 
objeeC’d to the word “ colloidal ’’ in this eoniu’xion. 

l)r, ]\I. R. Rlacklt'r depiau alisl so nnn h disc ussion 
oil tho subject of colloids as most of t)u‘ speakers 
who had used tlu' term bad not the? sligbtc'st idea 
of how a colloid a< tc'd in teelinieal practice. Mr. 
Rates claimed to liavc' made' an advance' on tbc' fuel 
queNti(jii, and it was u[) to him to provo that bis 
claims were justified, 

Mr. Ti. W. Rates, in i ('|)ly, affirmed bis convict ion 
that time would jjrove the wliole of bis statements 
to be correct, and gave; recent instances of the 
satisfactory use of this fuel after long storage. 
If the fuel became de-stabilised it could not be re- 
stabilised by simple agitation, but this could bo 
effected quite easily by adding more “ iixatour.’’ 
No trouble had been experienced in connexion with 
wear and tear of pump valves and fittings. He 
admitted that tho word “ colloidal ’’ was not an 
ideal one, but it would serve in place of a better, 
i A more detailed reply will bo published in the 
[ Jourml of the Institution. 


A Note on tho Lamp Method of Sulphur 
Doterniination ’’ was road by Messrs. J. S. JacKson 
and J. Kowley, who doserihed a modification of the 
Esling lamp eonsistinj; in a wick eomposed of 
capillary tubes instead of cotton strands; an 
intornal air-tube serving as a carburettor, tho air 
being blown over tho sTirfaee of the fuel under test; 
and a silica jet in place of tin; fusible glass jet 
I hitherto employed. 

! Messrs, E, Lawson TiOinnx and F. (1. P. Remfrey 
I dcs'-ribed tlu' metiiods used by them in “ 'The 
I Laboratory Testing of Oil Shale for Oil and 
j Ammonia fields.’’ Mc'tbods of retorting were 
I ileseiibed and illii.sirated with diagrams, and the 
refining ()f tlie small amounts of oil obtained by 
distillation was discussed. Dr. Remfrey also eon- 
j tribnti'd a note on tho weathering of shale, in which 
! lio showed that on exposure subsequent to mining, 

I the oil-yield of the shale rose rather sharply to a 
i maximum within about 4 weeks, and then gradually 
j fell; .and that ))y choosing the correct time for 
I retorting an increase in oil-vield varying from 9 to 
j 29 per e<‘nt. can bo obtained, 

j 

• SO( JKTY OF DYERS AND COLOLRISTS. 

I Ri'foro the West Riding Section on Noveml)er 
j pr. E, Fyh'inan read a paper on the “ Standard- 
I isatioii of Dyestuif Intermediates,” the chief points 
in wliieh were as follows: — 

Plainly on account of the neressity for facing 
; foreign competition, it is important that the 
I various branches of (he dyestuff industry should 
I co-opc'iate as far as possible both with one another 
and with dye-users. To tin's end the standardisa- 
i tion of 'int('rmediates is desirable. The pharma- 
; eopmias of modern States are admirable examples 
. of the utility of siieh a slandardisatioii of chemical 
: substances, and the dyt'stnff industry at present is 
ill much till' same eoTulition in this respect as drug 
' users woiiM Iw without a pliarmaeopceia. Tho 
' advantagi's of staiidarisation of intermediates 
j would be:- -d) Practical identity of products from 
■ all sources; (2) ('coriomy in mauufacturo of inter- 
I mediates resulting from definite knowledge of tho 
j quality required ; (3) a. definite reeognist.'d standard 
j for Rritisb products; M) the pooling of knowledge 
i and exiH'iienoe lietwts'n producer and consumer 
I resulting from the working of a- standardising com- 
I inittee, and also improvements in analytical 
I inetlnKls; and (5) the commercial advantages of 
definite official specifications as to quality. 

Attention is <lireeted to possible metallic con- 
tamination of proiluets and the desirability of re- 
ferring to this in specifications. Very little has 
V'cn published on methods of titration of tho 
commoner interiiK'diates, and bow, in the ordinary 
methods of diazotisation and of coupling wdth 
diazo-bodies, the exact conditions of titration must, 
be prescribed fur each substance if consistent re- 
sults are to be olitainod. Methoifs of describing 
the strength of sui'h materials as naphthalene 
hydro- aiul amino-sulphonic acid are discussc'd, and 
tile use of “gross” molecular \veight, i.e., the 
number of granas containing a gram-moleonle of 
active ingredient, is suggested, 'rhe general con- 
siilerations to la> borne in inind in the standardisa- 
tion of boiling point, melting point, sotting point, 
eliemieal stability, solubility, spoeifie gravity, re- 
fractive index, colour and characteristics dependent 
on surface properties (i.e,, speed and ease of solu- 
bility and reaction of solids and pastes) are dis- 
cussed. To carry out these' proposals, the author 
recommends the formation of a standardisation 
rommittt'e eomposed of representatives of dyers and 
.printt'rs, manufacturers of dyes, of intermediates, 
other mnnufacturors, and analysts. This com- 
mittee would revise tho standards periodically in 
accordance with changing conditions. The reasons 
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usually urged against standardisation are that it 
IS unnecessary, and that it tends to conservatism 
^and to an upper as well as to a lower limit of cxctI- 
lonoe. Ihe first objection docs not apply, and the 
fiec()nd clifriculty would Ik) prevented by the 
periodical revision of stanclnrcls to which the com- 
mittee would l>o forced by the stress of foreign 
competition. 


ROCIKTY OF [*( TU/iC AXAIA8TS. 

.■^n ordinary- inectinjj; u';is lit'Id on D(-cciiiljer 1 at 
the Cliemical Society’s Itooins. The president, Mi*. 
A. Smetham, referred with r(‘gn‘t to tlie resigna- 
tion ol Mr. J. L. liakcr from tin- (diturship of The 
Aiioiyst aftc'i* liftemi yea is’ service'. 

u paper on the estimation ol lln-ohromino. Mi‘. 
Jv. V. Wadsworth critieised the ordinary processes 
omploye-d and put forward a new method based on , 
the use of calcined iiiagnesia and (‘xtrai-tion with ! 
tofcrachlorethane. The erstimatioii of quantities of 
chromium of the order of 0 01% was described hv 
Mr. li. 8. Evans in a paper entitled “ A New Pro- 
ress for the Estimation of Small Quantities of 
Chromium in Stmds.” The steel is dissolved in sul- 
phuric acid, oxidised with nitric acid, and after 
the addition of 25 gm, of ammonium phosjihate the 
liquid IS hoih'd with excess of potassium jierinan- 
ganate (to convert the chromium into chromate) 
and then poured into I'xccss of boiling caustic soda 
solution ai'iditiod with acetic acid and made up to a 
known volume; an aliquot part is filtered off and 
made strongly acid with sulphuric acid. The 
chromium is tlu'ii d(‘t(*rminod coloriinetricallv by 
matching with N/l()() potassium dichroinate solu- 
tion. Good results are obtained with contents ! 
ranging from () ()()3 to 15 0%, of {-h»'oniium. ‘‘ Some 
Notes on the Reactions Ix'twcen Fulminate of Miu- 
cury and Sodium Hyposulphite ” wi're contrihuliM 
by Messrs. P. V. and F. H. Dupn% The authors 
described the titration ot fulminate' of meri-urv in 
sodium hyposulphite, and discussed the retarding 
effect of boric ac-i<l on tho se<-ondary reac tion, which 
leads to loss of alkalinity; the evolution of heat and 
its influence on the ch'struction of fulminate by 
liyposulphite ; the elfect of boric acid on heat evolu- 
tion; and the nature of the final products of the 
reaction between fulminate and hvposulpliitc. 


THE niEMTCAL SOCIETY. 

At tho ordinary molding, held at Burlington 
House on December 2, Sir J. J. Dobbie presiding, 
147 new Fellows were elected and four papers were 
read. 

Sir Prafulla C. Bay described briefly tho prepara- 
tion of a niinibor of caunplex platinum compounds 
containing mercaptanic radicles in which the 
platinum funedions as a tervalent. (ininquivalent, 
sexvalent, or octavalent cleaiont. Mr. H. E. Cox 
read a paper entitled “ Tho Influence of the Solvent 
on tho Velocity of Certain Reactions. Pt. 11., 
Temperature Coefficients. A Test of tin' Radiation 
Hypothesis.” The author has studied the tempera- 
ture coefficients of the interaction of aniline and 
bromoacetophenono and of sodium /i-naphs.Iioxido 
and ethyl iodide in a number of solvents, and he 
draws the general conclusion that his work sup- 
ports tho radiation hypothesis, provided that the 
specific charaettir of the solvent used be taken into 
consideration. 

Dr. T. A. Henry contributed an account of 
hyenanchin, isohyenanchin, and other constituents 
of Uyp/nanche (jlohosa, a toxic plant indigenous to 
South Africa, where it is used for poisoning hyenas 
and other animals. By extraction first with chloroi 
form and then with alcohol a new phytostcrol and a 
new wax were obtained, together with a yellow 


colouring matter of tho fiavone ’ aeries and the 
neutral principles of hyenanchin and isohyenan- 
chiii The pro])t'rtics of the lust two substances 
indicate that they belong to the group of non- 
iiit rogenoiis, conviilsant poisons, which brings them 
into (-lose relationship with picrotoxinin, picrotin, 
coriamyrtin, and tutin. Dr. W. S. Dimham read a 
paper on the ^Metliylation of Cellulose. By modifi- 
(-ations of the mcMiods previously described, viz., 
the a(-li<»n of iiK'lliyl sulphate on cotton impreg- 
luiled with sodium hydroxide, a series ()f methyl 
ethers of (•elliilost* has been obtained. I'lie indica- 
tions are that the etlu'r of limiting mcthoxyl con- 
tent is trimethyl ( (’llnlose, to whieli the most highly 
iiK'thylated etlu-r actually prt'pared approximator 
in composition. TIk' solvimt action of Schweitzer’s 
ri-ag<‘ni on metliylat('d ci'llulose decreases as the 
nu-thoxyl content in(-r(‘as(>s, and this reagent has 
therefore been employt'd in tho investigation of tho 
nniformitv of im-thylalion of various products. 


NEWS AND NOTES. 


UNITED STATES. 

Gasoline from Natural Gas. — The charcoal process 
for nx-overing gasoline from natural gas is stated 
to cost less to instal, to be cheaper to operate, and 
to yi(dd more and better gasoline than any other 
pr()<;ess. It consists in passing tho gas through 
activattxi charcoal which adsorbs the gasoline, and 
then rocovoriiig tho latter by steam distillation. 

Dietetic Value of the Flesh ol Horses, Seals, Etc. — 

i Experiments have just been completed at the U.8. 

I Department of Agriculture which show that the 
! flesh of tli(! horse, seal, kid, and rabbit are as 
j dig»‘stible as that of other better-known meats ^ and 
I also that in a mixixl diet the meat.s above-men tioncxi 
; d() not decreast* the (ligostibility of tho other con- 
i stitnents of the diet. 

i ^ Egg Preservation.- At the Oklahoma Agricultural 
I (’ollege it has bc'cm found that a thin coating of 
j aluniinium soap is preferable to other media in use 
I for preserving eggs. ,Tho eggs are dipped into 
j dilute sulphuric acid and then immersed in a eoiu- 
; tion of tho soap in a v(>latile solvent, such as gaso- 
; line or jKoitane. WitliHhe latter solvent only one 
; immersion is necessaryl 

I “ Physiological Reviews.” -The American Physio- 
Iogi(-al Society will publish, as from January next, 

I a quarterly journal bearing the above title, which 
I will contain short hut comprehensive articles deal- 
I ing with icccnt work in biochemistry, biophysics, 

I (Xfierimental pharmacology and pathology'. The 
j selection (d subjects and writers will be undertaken 
by the editorial board. 

Chaulmoogra Oil. — Research on the a(;tive prin- 
ciple's of chaulmoogra oil as a specific for leprosv 
i.s to ho encouraged by tho tlnited States Health 
S<'rvice in comiexion with tlu' Ixmisiana I^iper 
Colony. It will he recalled that administration 
of large effective doses was made possible by the 
chemical preparation of salta of the two active 
acid constituents of the oil, chaulmoogra and hydro- 
carpic acids. 

Defection of Fruit which has been Frozen. — Dehn 

and Taylor have worked out a simple method of 
finding out if a given fruit has been preserved by 
freezing, by determining the ratio of sucrose to 
invert sugar in the sample. Tho processes of ripen- 
ing, rotting, and freezing promote inversion, but 
inasmuch as invert sugar is consumed by moulds, 
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yeasts, etc., to a greater extent than sucrose, this 
method is not applicable to fruit which has been 
kept in cold storage over too long a period. 

Deterioration of Sugar during Storage. — It is 

claimed that the deterioration of raw sugar during 
storage, caused by moulds and bacteria, may be 
prevented if dry or snpcrlieated steam be used in 
the final washing in the centrifuge insUuid of wat(‘r. 
The loss of tlie Cuban crop due to these organisms 
is ostimatefl at I per cent., or 70 million lb. 
annually. A metliod has been devised whereby the 
probability of loss on storage may be forc'seon from 
a microscopical examination and rcferetioe to a 
curve plott<‘d from observations. 

Chemical Publications.- In Jiis presidential address 
to the American Chemical Society at Chicago in 
^September, Prof. W. A. No^os reviewed the hi.s- 
tory, present pevsition, and prospects of chemical 
])ublications. 

The plan adopUxl by the German Oiomieal 
Society of issuing its abstract journal, the Zentral- 
hlatt, only to those who pay a separate subscrip- 
tion for it has nob been a success, as nearly one- 
half of the members do not subscribe for it, and 
the expense is therefore unduly excessive. When 
the American Chemical Society launched its 
abstract journal, Chaniical Abstracts, in 1907, 
it increasiHl its membership dues by $3 and supplied 
it to all members — a policy which has prov’^ very 
successlul. This publication aims at giving aii 
abstract of every chemical article publisheK:! in 
the world, provided it contains new results, and 
“ it reaches this aim more nearly than any other 
abstract journal now published.” 

The new, fourth, edition of Boilstein’s handbook 
of organic chemistry, now Ixjing issued, cost 250,000 
marks bc'forc printing began, and the advisability 
of preparing a similar work in English is to be 
<luestione<l ; such a work wculd take a staff of 
twenty chemists five years to collect the materials, 
and the cost might easily he twe^ or three times 
that of the German handbook. Our nee<is might be 
bet^r m(‘t by a different type of work, a book 
giving all the classes of organic compounds with 
their methods of preparation and propiU'ties, fol- 
lowed by a fielectcd list of the more import.ant 
<ompounds of each class with th>-ii physical 
constants and refenmcc's to the literature. 

The series of ehemieal monographs now being 
prepares] niuhn* the auspices of the American 
(''heniical Sn -iety, are classificKl into scientific and 
technical, in lh<^ latter .series will appear one on 
” Industrial Hydrogen,” by H. S. Taylor, and one 
on ” Garhonisation of Coal,^’ by H. C. Porter A 
nionograph on “Enzymes,” by K. G. Falk, will bo 
issmxl shortly, and other volumes in course of pre- 
paration are “ Organic Mercurials,” by Dr. Whit- 
more, “ The Animal jis a Converter,” by H. P. 
Armsby, and “Silicates,” by It. B. Sosman. 

The formula index which will appear for the first 
time this year in Chemical Abstracts, has In'en 
founded on a system more logical and consi.stent 
than that of Itieht^'r. It has been devi.sed by E. A. 

If ill, of the U.S. Patent OfTK-e, and include.s in or- I 
game ns well as organic compounds. 

Tlie Editor of the Journal of Industrial and 
Erujineering Chemistry lues oxpressc‘d the difficul- 
ties he experiences in resisting the con.stant pres- 
sure put upon him lo modify the scientific character 
of that journal by adopting some of the practices 
of trivdc publications. Such methods are not 
essential for acquiring advertising business, and 
the practice of including a wide variety of matter 
so as to interest not only .scientific men, but also 
thow in works, commerec, etc., conduces to this end. 

Prof. Noyes reminds those who wish to receive 
and pay for only one or two of the Society’s publica- 
tions that the cost of collecting material for them, 
Pditing and type-setting is the same whatever the 
number of journals printed, and that after this 


initial w'ork is done the cost per copy is only about 
$2-3,50; moreover, any decrease in the circulation 
of the industrial journal would seriously affect the 
revenue from advertisements. 

The address is printed in tlie November issue of 
the Journal of the Amencan Chemical Society. 

BRlTISTf INDIA. 

Estimated Sugar-cane Crop for 1920-21. — The total 
area under sugar eane in Itulia in 192l)-21 is esti- 
mated at 2,659,000 acres, a nominal increase of 2000 
acres over the final estimato of last year. The 
distribution of the producing area is as follows: — 
LTmt<'d Provinces 52'ly, Punjab JG'5%, Bihar and 
Orissa W'i)'/,, Bengal Madras Bombay 

and iSirid 3’1%, Assam T4/,', North-west Frontier 
Province 1'3%, and Central Provinces and Behar 
0*9 , 1 . The present condition of the crop, on the 
whole, is rcporti'd to be fair, — {Indian Tr. J Oct. 
29, 1920.) 

CANADA. 

Discovery of Sodium Sulphate in Saskatchewan. — A 

lake containing sodium sulphate and covering an 
area of 250 iicres is roported to have been dis- 
covered near Hadville in south-east Saskatchew'an. 
Local interests are iireparing to market the sul- 
phate, which is state'll to be of about 96 per cent, 
purity. This is tiio third sulphate lake that has 
been found in Western Canada during the last two 
yea rs. — iOjfi cud.) 

Forest Products Laboratories of Canada. — Referring 
to tlie paiier entitled “Canadian Opportunities in 
Chemistry.” read by Mr. S. J. Cook at the. Third 
Annual Convention of Canadian Chemists, of which 
a short review apiM'artn^l in our issue for October 15 
(p. 335 k), Mr. Cook wriU-s that onr rendering, 
“ Canada has a Forest Products Laboratory but 
no chi'inists are employed,” is liable to misinter- 
pretation; the pbraso he actually used was, 
“ . . . but the Dominion Government is too oeono- 
mical of the people’s money to pay chemists to work 
there.” The Superintendent of the Lahoratoricti 
has also written to the effect that the laboratories 
have always had a first-class chemical staff, 
although at the present time (November 5) the forw^ 
is at a minimum (three men), owing to reciont re- 
organisation; and that the numher is to b(' in- 
(Ti'ased at an early date. 

SOUTH AFRICA. 

White Sugar Manufacture in Natal. — In the Natal 

sugar industry a good deal of trouble has always 
Ix'cn experienced in the clarification of the juice 
obtaiucxl by crushing the IJba cane. Although this 
variety of canc^ has proved tlie most suitable under 
the particular climatic conditions prevailing in 
South Africa, it gives juice which is so “ gummy ” 
that the operations of filtering off the mud or pre- 
cipitate obtained in clarification, and of subse- 
quently boiling the syrup to grain, arc both un- 
usually slow. It has long been thought that a 
more thorough elimination of the impurities than 
IS alfordcxl by ordinary siilphitation was necessary 
in the case of such juices, and it is therefore of 
interest to note that at the Mount EdgeconilM' 
Kstate The carbonisation process (as largely used 
ill .lava, requiring 7 — 10 times the amount of lime 
used ill siilphitation) has btM?n initiated. Very 
favourable results are reported. Filtration was 
found to be easy, and boiling to grain was accom- 
ilished in much less time than with syrup clarified 
)y .sulphitation, whilst a good yield of brilliant 
white sugar, posse.ssing nearly all the qualities of a 
refined sugar, was obtaine<l. A disadvantage of 
the process is the high cost of the limestone, which 
lias to be transported by rail to tlie neighbourhood 
of the mills from a distant part of the colony. — 
(N. African J. Ind., Oct., 1920.) 
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JAPAN. 

The Arsenic Indnslry. — Fairly largo deposits of 
arsenical ores, carrying from 15 to .30 per cent, of 
arsenic, are said to occur ki the Prefectures of Oita, 
.Miyazaki. Hiroshima, Hyogo, Shiniane, and Oka- 

and 9.)2 t. in 1919, exclusive of ore converted into 
ai^mouH oxide at the mines. Arsenioiis oxide, of 
which .196 t. was producisl in 1918 and 1278 t. in 
191.1, is oht.aiiuMi dir(‘ctly from the ore, and also as a 
by-prodiu-t in copper and lead .smelting; the former 
method has heen in use on a small s<*alo for the last 
ten years, but hy-produet recovery pl.ant has been 
installed only recently. The threo largest pro- 
ducers of white arst'nic in Japan have a yearly 
output of 810 ton.s (crude), 360 and 180 toms (re- 
iincd), respectively; and the total capacity of the 
industry is stated to bo 1000 tons of ar.scnioiis oxide 
per annum. Arsenious oxide i.s not imported into 
.Japan, but a.s it is only iisi'd locally to a small 
extent in the preparation of medicines, in.s^x’ticide.s, 
and wall-paper, the great<*r jiart of the pro<luction 
is available for export, ehiellv to the Piiittxl States, 
(rreat Britain, Australia, and a little to the 
1 hilippine Islands. A cerlilicate of analysis is r<'^ 
quired for oxide intended for export. — (U.S. i'om. 
Jtf’p., Oct. 27, 1920.) 

FRANCK. 

Industrial Notes.— (7i cm imj Jn<tustrjf . — With the 
(‘.vci'ption of tile soap iiKikers, who arc not working 
at full capacity on account of the large stix'ks held 
by the middlemen, there is great activity in the 
chemical industry, as is cvi<lenc«xl by the customs 
returns. Jn many < ;iscs, synthetic p<’rfuines, 
gliicoflides, coiidens(‘d milk, resinous pnKlucts, 
bromine, chlorine, and calcium carbide, the imports 
h.ave Ix'eii considerably reduced and in some in- 
stances laii <‘xportM'il)I<' surplus has remained after 
the homo requirements have lM?en met. (Jormaii 
competition, however, i.s hegiiiriing to lie f«'lt in 
spite of the sU'p.s t.'ikeii to prevent it; this is shown 
by the increa.siug imjmrt.itioiis and decreasing ex- 
ports of .siil[>liuri(\ nitric, and liydnK'hloric acids, 
and of ammorii;i. 'file rc'.ason is to he sought for in 
inefficient management, comhimxl with the high 
price of luel and the dilliculties of transport. 

Coat. -- During October. (Jermaiiv supplied 
1.145,(I(X) toJi.s ot fuel, wliieli is con.siderahly less 
than doliverii's of previous months, and this i.s 
causing some anxiety in the Kreneh imlustrial 
world, particularly in the metallurgical industry's, 
as tlu'y 'iire at present largely <Iepcndeiit on iin- 
jiorted (o'rman coal. Jn .'iddition, it is rumoured 
that the I'Uited States may (ease exfiortiiig coal to 
Kranei'. In these circumstances, attention i.s Ix-ing 
jiaid to the use of lignito hriipiettes as a ready 
source of |)reseiU and future supply. Briquettes 
made from lignite from the CVilogiie .(xillield have 
been found to have a content of 21 per <'ent. 
oxygen and 44-9 per (cnt. of volatile matter. These 
briquettes luua* already ln*cn used industrially, ami 
have given satisfactory ;nid <*coiiomic results. 
During the first ten u/onths of tin* present ye.ir, the 
French pnxluction of coal amounted to 72.887.161 
tons, wliich comfiarcs with 58.61)2,721 t, for the 
same perifKl in 1919 and 96.856,90.) t. in 11U3. 

Mctdlhini !/. — 'I he <lemand for metallurgical pro- 
duefs rt'main low, on account of aecumulation of 
st^icka and restricfe<l jiurcha.s^'.s. Thi.s state of 
affairs is apparently world-wide, and has led to the 
lowering of prices by Belgian and Berman pro- ; 
ducf^rs in or<ler to secure orders from the United i 
Kingdom. The shortage of pig-iron in Germ.any ! 
has induced a German .syndicate to enter into nego- i 
tiations with French prmlucers for supplies of phos- 
phorie pig iron. 3’he Comptoir Metallurgiq«ie 
Luxomhourgeois has op<‘nod a branch in Paris for 
the sale of its products in Frants and French 
colonies. 


I GENERAL. 

I The Finsbury Technical College. — Tho projected 
closing of thi.s college in July, 1921, has occasioned 
very deep regret not only to a host of old students, 
hut to many others who are familiar with tho ex- 
(sdlent work which ha.s been done there for nearly 
forty years. For its size the Finsbury Gollego haa 
furnished a remarkably high proportion of men 
who are prominent toxlay in Britisli ehemical 
science and industry, and tliero can be no doubt 
that their .success has been largely due to the train- 
ing they received at the College, training which has 
not only been seientifie and thorough, hut whic;h 
has Ix'cn imparted by teachers of marked in- 
dividuality and initiative. With tho object of 
taking active steps to prevent the impending 
closure, the Finsbury Technical College Defonix* 
Committee ha.s Ix'en formed, and all who wish to 
support the movement are a.skeri to send in their 
applications (with entrance fc(‘ 2s. 6d.) to Dr. 
Atkinson, Finsbury Technical College, Leonard 
Street, K.C. 2. 

Production of Fructose from Inulin.— In T/ir Time.s 
of November 15, under tho attractive title ‘‘The 
Sw(vtvst Sugar.” it is stated that IVof. Willaman, 
of flic University of Minne.sota, has proposed that 
artichoki's should he cultivated on a largo scale 
with the object of adding to tho worhl’s supply of 
sweetening material. The scheme outlined involvm 
the extraction of inulin from tlie “fresh tulx'rs,” 
and th<* subsequent hydrolysis of tho polysaccharide 
to give the simple sugar. 

It i.s jirematuro to eritiei.se the proposal from the 
(xymomic point of view, but it is evident that .some 
of the staR'immts .'iltrihuted to Prof. Willaman 
require correction ; if they lemain unchallenged, a 
misleading inifire.ssinn may Ix^ given of the pro- 
gre<=is which has been made in this subjc'ct by British 
chemists. Thu.s, in tho report referr<Hl to, it is 
stfit<'<l that, “fit present nothing is known a.s to 
the eommercinl separation of inulin, or a.s to tho 
transfoimation of inulin into fructose, excx'pt on 
a laboratory scale, and Prof. AV'illaman hopes to 
dire<'t the notice of technical chemists to research 
on tliese proeesst's. ” In reply, it may he |)oint<vi 
out that, during the war, large quantities of inulin 
and tructose were extracted from various plant 
sources (inclufling artichokes), the work Ix'ing con- 
ducted for tho British Government in the chemical 
research laboratory of the Univa'isity of Ht. 
Andrews. As about 71 ten.s of raw material wax 
manipulated, the profiaration can hardlv Ix^ de- 
.scribed a.s insignificant, and it may bo added that, 
for the past throe years, Messrs. T. Kerfoot and 
I f’o., l4d.. of Ashton-iinder-Lyne, have h<‘cn extraet- 
I ipg inulin and eonvcrlmg it into fruetosH' as a 
I factory operation. II i.s obviou.s that if fechnical 

j or res(«.arch chemists act upon the sugg<>stion 

reported in T/ic. Times, they will find tho field well 
explored. 

I So far from our knowledge of the eompound.s in 
I quest ion In'ing imperfect, tho climnistry of both 
! inuliii ;iiul fructose has hc'en actively investigated 
j ill this eouiitrv, ;ind rcfi'ieiice mx'd only hi' made 
j to a. [)aj>er ri*e<'nl!y read Ixfore the (Jiemical 
Society by Prof. .7. C. Irvine, which xhows 

I that the dctf'rmination of the constitution of 
I inulin has Ikhui far advanced. Another im- 

' portant point which must lx* borne in mind 
in considering Prof. Willaman’fl reported fit.atc- 
meiit is that inulin, unch'r ciixtomary treatment, 
given a. poor yield of solid fructo.se, the bulk 
of fhe product consisting of an uncrystallisable 
svrup. These by-products arc C'ssentially auto-oon- 
dcn.sation compounds derivc'd from “ y-fructoHe,” 
and it is by no mean.s certain that fuieh a material 
eould 1x1 used as an accessory foodstuflF. This has 
an important bearing on the .statisties of the pro- 
spective yield quoted in The Times. 
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The article furnishes a striking exainplo of the 
errors distributed by the daily press in dealing with 
scientific subjects, errors which result in tne raising 
of false hopes and in discrediting the fore^iight and 
work of British chemists. 

Nitrates (1913 — 1919). — {Imperial Mineral Ite- 
}<uuri'cs Bureau. Bp. 28. Brice 9(i.). — Tho chiet 
value of this hrochtirc lies in its statistical tables 
dealing witli the production of and trade in potas- 
sium and sodium nitrates during the period of the 
war. The data, which are c-onfined to the British 
Kmpire and Ciiile, show that, as in the pa.st, the 
nitrate industry is greatly stimulated by war con- 
ditions. Tlius the production of saltpetre in British 
India rose from 14,440 tons in 191.4 to 25,()/)G t. in 
1916, an<l 24,741 t. in 1918; and the imports of 
sodium nitrate into tho United Kingdom increased 
from 199, OOO t. in 1914 to 488, (XX) t. in 1916, and 
420,000 1. in 1918. 

Apart from the occurrence of potassium nitrate 
in Britisli India, the British Empire appears to 
]>os8ess ojdy insignificant supplies of natural 
nitrate's, and it is disappointing to learn that tho 
deposits near Pric'ska in South Africa (cf. J., 1919, 
.460 t) have provtHl to bo commercially valueless. In 
.hine, 1920, the Bureau was informed by tho In- 
s[>ocU)r of Mines, Pretoria, that over 100 tons of 
shale had given a recovery of about 2 tons of .salt- 
I>etre, tlni cost being excessive and resulting in a 
large loss ; niost of the nitre was obtained from tho 
outer 12 inches of crust, and at a depth of 4 — 
o ft. the yield amount('d to about 1 Ib. of nitrate 
I,>er ton of rock. 

With regard to tho duration of tho nitrate de- 
posits in Chile, the reimrt of the Chilean Nitrate 
(knnmittee is quoted to tlie elToct that tho estimated 
amount of .sodium nitrate in the examined ground 
is 245, 400, 000 tons, a (luantity which is not likelv 
to be exhausted for 200 years. 44ie prodintion of 
Chilean nitrate in recent years ♦las Iwen as follows 
(metric tons):- 1914, 2,774.552; 1914, 2,464,427- 
191.5, 1,764,649; 1916, 2,914,542; 1917 3,013,5171 
1918, 2,841,198; 1919; 1,672,374. 

The “ Can<ehe ’’ Plant as a Sweetening Agent. — The 

“ caa-f'he ” (Sirvia Itehaudiano} is a plant belong- 
ing to tin' Cempositae which grows along tho base 
of the Amamhay Hills in nort^i-oji-st Paraguay, 
where is used by the natives as ,a sweetening 
agc'iit. I’he sweet constituent is a glucoside named 
<sU>vin, hich is ju-com pan ic'd in the plant by 
another known as rohandin, which is probably a 
compound of esf.evin with potassium and sodium. 
Kstevin and rebaudin are stated to l)e, respectively, 
L50 and 180 times sweeter than cane sugar; the 
loaves are said to contain 20 26 ix'r •cent., and the 
entire plant I'O jH'r cent, of the sweet principle. 
The plant also eontains a wax, resin, fatty oil, and 
a bitter prinei])le, which remain in the crude swwt 
principle extracted from the plant; the bitter 
principle, however, can easily be separated from the 
glucoside. Although the plant does not grow well 
from cutting.s and is usually not roprodnoed from 
it is said to 1 k' propagati'd easily by division 
of the stalk and from suckers. A plantation of 
“ caa-eho has Wn I'stablishod and is reported to 
1)0 in a position to supply plants. It has betui stated 
tliat tlic glucoside cannot he profitably extracted on 
a commercial scale, and that tlie powdcrHl leaves 
would have to l>o used for swexetening purposes. — 
[Bull. Imp. Inst., 18, No. 1, 1920.) 

Salt Production in Holland.— Tho scarcity of salt in 
Holland during the war lotl to the search for this 
mineral, which was ultimately discovered in the 
provinces of Gelderland and Overijssel. Production 
began in August, 1919, and the output, which was 
6244 tons in 1910, is now estimated to he at the rate* 
of ^,000 tons per annum, i.e., one-sixth of tho 
total Dutch consumption (170,000 t.).—(U.S. Com. 
Sept. 15, 1920.) 


Coal Production in Holland. — The Dutch production 
of anthracite in 1919 wn,s 3, 401, .546 metric tons, and 
that of lignite 1,881,962 t,, comparcxl with a total 
production of l,873,0[K)it. in 1913. The number of 
miners increased from 18,25(^1 in 1918 to 20,318 in 
1919, wages were advi*ict'd by 37 per cent., and the 
8-hour day was adopte<l, Imt the annual output per 
man fell from 185 to 166 metric tons. Holland 
requires about 8,00().()(X) t, of coal per annum, and 
therefore it is largely import«‘tl. During the first 
quarter of 1920, German v furnished 627,707 t. of 
coal (264,210 in 1918) and' 145.675 t. of coke (7(),I8() 
in 1918), but Belgian exports d(’crcased considcir- 
ahly, and as it has been impossible to obtain sup- 
plies from England, the Unit4'<l States and South 
Atrica, the coal situation has become very serious. — 
(Tec/ui. Mod., Oct., 1920.) 

Lignite Production in Italy.- -The Italian mitpnt of 
lignite Ix'gan to increase after the outbreak of war 
ill 1914, and from 697,419 tons in 1913 it readied 
1,702,880 t. in 1917 and 2,216,584 t. in 1918. Fol- 
lowing the armistice there was a decline in produc- 
tion, partly owing to the cessation of war demands 
and jiartly owing to the poor results obtuine<l at 
some of the mines. The largest production in 1918 
was furnished by the Arezzo mines, viz., 1 ,051, (XX) t., 
and this was followeil by Perugia, Siena, and 
Grossi'to, with 444, OlX), 219, (X)0, and 1.45, lX)0 t., 
respectively. Before the war the reserve of lignite 
in Italy \ias cstimatoil at about 100 million t., but 
recent work has shown that the known deposits 
contain about 270 million t. icf. .1., 1919, 188i{). - 
{U.S. Com. liep.. Sept. 1, 1021).) 

Dyestuff Requirements of Poland. — The development 
of the Polish chemical industry jirior to the war 
was rendercHl iiufjossible by lUissian policy and by 
the favouritism shown to German industry by the 
Austrian Government. United Poland, however, 
has a higlily developed textile industry, and for 
this th<3 neci s.sary dyestuffs anrl intermediates can- 
not bo obtained from Germany, partly on account 
of tlio low value of Polish currency, and partly 
owing to German obligations under the Peaces 
Treaty. It is estimated that 4862 tons of dyestuffs 
is re(|uired annually, in a(T<lition to large quantities 
of f)lmrn)a('euticai chemicals; and the Polish 
Government, basing its claim on the devastation 
wrought by Germany, is appealing to the Allies to 
force that country to furnish reparations in the 
form of dyestuffs and chemicals.— (/’o?j.s/i Eeon. 
Bull, Nov.', 1920.) 

The German Asbestos Industry. — Germany importe<l 
prior to the w'ar about 15, OOO tons of asbeatoa per 
annum, chiefly from Canada, Hussia, and to a 
smaller extent from the United States, China, and 
South Africa; owing to the favourable conditions 
of importation, the home production was less than 
2000 tons per annum. On account of shortage duo 
to tho war, existing mines, such as those at Zoblitz 
(Erzgebirge) were worked more intensively, and 
d('i)osit-s hitherto unexplored were opened up in 
Thuringia, in tho Reiisser Ohc'rland, and at Hobern- 
dorf. The mineral usually occurs mixed with oclirr 
ami sand as ashc.sU).s-<'arth, and is difficult to win. 
As A, has a short fibre and cannot he spun, it is 
mainly used for boards, packing, etc. The great 
home demand for asbestos lias not been met by in- 
creased production, and imports have somewhat 
diminished. It is reported that asbestos mines 
havo been opened, through German agency, at 
V-altellina (Italy), Sterzing, Zillerthal, St. Gothard 
(Tyrol), Mantern in Steiermark, and near New- 
jaiKsk in the Government of Perm (Hussia). 

A substitute known as ‘‘ Deutsches Asbest ” was 
produeixl during the war, and other materials em- 
ployed included a mixture of good-quality wool 
waste, .silk, cotton, and animal hair, about 10 per 
cent, of magnesium chloride being added to these 
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to reduce inflammability. There was a large output 
of aslMiHtos boards during the war, and at one time 
it rose to a million square metres per month. — (Bd. 
of Trade J., Oct. 14, 1920.) • 

The German Electro-ieclinical Industry. — According i 
to a report of the Siemens, SchiU'kert, llenrich ; 
Co., the German ele<‘tro-t('chnical industry, which i 
furnished 40 ixir cent, of the world’s j)roduction in I 
191 d, has been adversL'ly afFe<dt'd by foreign com- i 

f )etition, strikes, a 50 per cent, decrease in orders, 
ligli production costs, and labour unrest. The out- 
put of electric lamp bulbs was 70 millions, and of 
this amount only 25 per cent, was i'xported, com- 
pared with 50 per cent, before the war. The j)ro- 
vision of raw materials constitutes a problem in 
itself, and the fuel sbortage, due to the Spa agree- 
ment, further complicates the .situation, Tlie de- 
creased production ha.s gn>atly incrcaHe<l working 
costs, and although profits have ri.sen they by no 
mean.s compensate for the advance in wages. — 
(Teclin. 3/od., Oct., 1920.) 

Resources of the Crimea. — The C'rimean peninsula 
has an area of 6,.‘17.‘1,1 47 acres, and supports a popu- . 
lation of 808,900. Wheat, the principal product, 
is grown over about one-half of the cultivated area, j 
The flax grown in the districts of Theodosia and j 
Eupatoria is used for the productio?i of linseed oil. j 
There are enormous reserves of high-grade salt, ol i 
which 560,549 tons was produced in 1919. In adili- 
tion to table salt, the lakes and deposits yield large 
quantities of sodium sidphato and also bromide, the 
production of purt! bromide from Sakki alone 
amounting to 56,100 lb. in 1916, Re.serves of mag- 
nesium chloride. estimato<l at about 1,620,000 tons, 
are present in the Perekop dist. iet in lakes cut off 
from the sea. Iron ore occurs in the Kerteh dis- j 
trict, w^here the pre-war output amounte<l to , 
167,410 t. of ore with 40 per c<*nt, of iron and 1 per j 
cent, of phosphorus; the deposits are extensive; 
they lie on the surface and are situated near the , 
seaboard. Coal w’as recently discovered at j 
Beshonisk and is now being mined. Petroleum ' 
occurs in the Kerteh district, where a yield of about | 
650 tons was obtaine>d before the war. The sulphur i 
deposits situated between Kerteh and Theodosia i 
were worked prior to 1914, but have been abandoned 
since the revolution.- (Uusso-Brit. Ch, of (Jomm. 
Auy., 1920.) I 

Mineral Resources of Bulgaria. — The mineral wealth | 
of Bulgaria has been know'n from very ancient i 
times, but mining was generally on a small scale j 
and of a pT-irnitive nature. Recently, however, j 
surveys hav(' revealed considerable mineral re- j 
sources, and German interests have bec*n actively ! 
engaged in prospecting for coal and other minerals. ! 
Prior to 1912, 40 concessions were granted for j 
various minerals, and since then a large number of ; 
concessions ha.s l)cs*n granted for lignite and oil- { 
.schist areas. There are. large re.serves of lignite, I 
with a calorific value U-tween 2,500 and 4500 i 
Jieat units and good bri(iuetting pro|H'rties, and near ; 
Sofia there is a v<'rv exU-nsive basin eontuiiiiiig i 
a black bituminous coal of a (ulorifie value vary- | 
ing from 7000 to H.liOO units. Several rich f(>p|K*r i 
deposits occur at Phicialnitza (70 km. west of Sofia), 
where a large smelting plant is operated by a i 
French company, and at Burgas, on the Black S(‘a. 1 
Iron and mangaiie.se deposits are found in several j 
districts, usually under favourable eonditions as 
regards supplies of water power and fuel, but lack j 
of capital has hitherto prevented their exploita- 
tion. There are numerous copper, zinc and lead 
deposits, and gold has been found in several river 
beds, whilst abundant supplies of granite, marble, 
lithographic stone, fuller’s earth, fire clay, various • 
ochres, etc., arc available, but have not been 
worked to any extent. — (Oh. of Comm. J., 
Sept. 24, 1920.) 


PERSONALIA. 


The Mackenzie l)avid.son medal of the Rontgen 
Society lias been awarded to Dr. F. W. Aston for 
his work on isotopes. 

Dr. F. Mollwo Perkin has been appointed Com- 
mander of tile British Empire (C.B.E.) for valuable 
services rendered to various Departments of State. 

Dr. R, H. Pickard, Principal of the Battersea 
Polytechnic, ha.s bevn appointed director of research 
to tho Briti.sh Jaiather Manufacturers’ Research 
A.ssoeiation. 

Mr. H. N. Thomson, of the International 
Smelter, 'looele, Ptah, has been called to the chair 
of metallurgy in tlio University of British 
Columbia, Vancouve^r, 

Dr. Wilder D. Bancroft, profos.sor of physical 
cbeinistiy at Cornell University, U.S.A,, has been 
a{)|K)inte<l director of resi'arch to tlie Norton Com- 
pany, Worce.ster, Massachusetts. 

Dr. E. Anderson, professor of agricultural 
chemistry in the Transvaal University College, 
Pretoria, has l>een appointed to tho chair of general 
chemistry in tho University of Nebraska. 

Prof. H. MacLoan, professor of chemical patho- 
logy at St. Thomas’s Hospital and a well-known 
biochemist, has be^m appointed director of th6 
Clinical Medical Unit in tho same institution. 

Rec'cnt professorial appointments in Germany in- 
clude that of Dr. G. Rasch, formerly of the Toch- 
nicul “ lloebschule ” at Aachen, to the post of 
honorary ordinary professor of pure and applied 
physics in the University of Heidell)crg; of Dr. F. 
Krioop, who recently de(4in«'d the chair of physio- 
logical ( hemistry •at Leipzig University, as pro- 
fessor of tho same subject in the University of 
Freiburg; and of Dr. F. Czapek, of the German 
Univ<*rsitv at Prague, to succeed the late Prof. 
W. Pfeifer ill the chair of plant physiology in tho 
University of Leipsig. 

The Salters’ Institute of Industrial Chemistry 
has awarded five ^ellow'ships for post-graduato study 
in tho laboratoricsS iiulieated : — Mr. A. H. Adcock 
(Idverpool University), Mr. J. A. Gentle (Oxford), 
Mr. vS. ,J. iSairit (Reading), Mr. C. B. Taylor (Im- 
perial CoIIe^ge of Scicriee and Technology), and Mr. 
Donald Turner (Sheffield). Scholarships have been 
aw'arded to Messrs. M. D. Forbes and G. M. Lowe 
(Imperial Colloge of Siieneo and Technology), 
A. W. Pritchard, and F. W. Turner (East London 
College). Forty-five grants-in-aid have l)een awarded 
to chemical as.sistants, occupied in factories in or 
near Ixindon, to facilitate their further studies. ' 

We record with regret the death, on December 5, 
of Mr. P. S. IL Pickering, aged 62 years. 

By the deatli of Sir William Abney, on December 
3. at the age of 76, photographic science loses one 
of its earliest and most prominent investigators, 
(’aptain Ahm\v, as lu' then was, did notable work at 
the time whiui the collodion “ w’et ” plate was being 
superseded by the “ dry ” plate, and he wrote the 
first practical treatise on tlie manufacture of sonsi- 
live emulsions. Later he did much to further our 
knowledge of colour photography by the three- 
colour process. Ho was also prominent in tho in- 
v<’Htigation of colour vision, and as early ae 1872 he 
was awarded tlie Rumford Medal of tho Royal 
Society for researches on radiation. Sir William 
Abney was many times president of tho Royal 
Photographic Society, and he held various promi- 
nent appointments in the Science and Art Depart- 
ment, South Kensington, and at the Board of 
Education. 
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The death is announced of Dr. S. J. Mcltzor, head 
of the department of physiology and pharmacology 
in the Kockcfeller Institute of Medical Research. 

Mr. Charles E. Acker, who joined this Society in 
1902, died on Octoher 18, at Ossining, N.Y., at the 
ago of 52 years. ]\Ir. Acker was a prolific inventor 
in tlio field of electrochemistry and wa.s awarded 
the Elliott Cresson gold medal of the Eranklin In- 
stitute for an ch'etrolytic pi'oeess for the mannfjw- 
turc of caustic. s(]da. Latterly he had hcen i<ionti- 
fied, as vicc-f)r(^sidont of the Acker Process Co., 
with the devclo])mont of the power resources of the 
Niagara Falls. 


PARLIAMENTARY NEWS. 


HOUSE OP COMMONS. 

Herman Ihjrin. 

Answering Major Barnes, Sir R. Horne .said that 
tho amount of Cennan dyes delivere<l to this 
country under the reparation clauses of tho Peace 
Treaty was about 500 tons la.st year, and about 1050 
t ons to the end of Cctuixw, 1920.— (Nov. 22.) 

J mpnriatiori of Gas ^fantles. 

Sir R. Horne, replying to Sir J. Remnant, stated 
that the value of tho imports of gas mantles from 
January 1 to November 6, P)20, was , 1:130,000, an 
increase at tho rate of 500 per cent. compare<l with 
the same period in 1919. The loss in wages to 
British workers due to these imports might be 
50 per cent, of tho total value. During tho first 
week of Novemlxw, gas maiules valued at ,£3936 
were importi'd, and their foreign origin was in 
some cases not iiidicat(Hl clearl/. Legislation to 
deal with key industries and to amend the Mer- 
chandise Marks Act in accordance with tho recom- 
mendations of the McrcJiandiso Marks Committee 
w'ould bo introduced early next session. — (Nov. 22.) 

Imporfaiion of Glass Goods. 

In a statistical answer to Mr. M. Short, Sir R. 
Horne g;» o the total value of the gla.ss and glas.s- 
ware imp(,' il from all eonntrie.s during the period 
; January 1, !:i|9,to Octolxr 31, 1920, as £10,575.231, 
including;- Plato and shend gla.ss, £3,014,261, of 
i which Belgium supplied 8l'l and tho United States 
5’8 ner cent; gla.ss bottles and 'jars, £3,060,201 
-i (Notnorlands 36'6, UniU'd States 24'1 per cent.); 
: other gla.ss and ghussware, .£4,500,7T2 (Belgium 
; 31’5, Germany J5'8, United States 15'1 per cent.). — 
^ (Nov. 23.) 

I Values of Sou p-nuikin(j Materials. 

I Replying to Major Barnes, Sir R. Homo stated 
that the values of soap-making materials had de- 
creased, but no reduction had been made in tho 

I ‘ ; prico of soap. It was hoped that the sub-committeo 
I now investigating combinations in the soan-making 
^ industry would present its report boforo Christmas. 
(Nov. 29.) 

■3’: I mportation of Pl'otographic Paper. 

I In reply to Mr. Grant, Sir R Horne said that ho 
>was aw’aro tliat the photographic base paper in- 
^dustry, which was developed during war time and 
’which is covered by the Prime Minister’s pledge in 
;regard to key industries, is seriously monac^ by 
foreign cora^tition on account of the low rates of 
A:»change. It was hoped to introduce legislation 
;?iealing generally with key industries and other 
I 


matters of commercial policy as the first matter of 
next SGs.sion. — (Nov. 29.) 

Benzol Production. 

Sir R. Horne, an.sweiiing IMr. Brittain, gave tho 
average montlily iiroduclion of refined benzol 
during tin? first nine snonlhs of the current year 
as about 1,650, 600 galLs.. which compared with an 
average monthly prodiution of 2,200,000 galls, 
during I9l><. In his ojjinion (he reduced output of 
j coal had had tho effect of reducing the output of 
j ))y-pr(Khict.s.— (Nov. 29.) 

j Klrct i ie<il Potrer (Srrei )) Sehone). 

' In a w ritfen answer, Sir 10. Geddos informed i\Ir, 

I Jc.s.son that it W'as proposed to combine the scheme 
, for a bridge over the Severn wi(h a seheme for tlu' 

' generation of electrical power. It was cstinuited 
; that a eoiitinuous sujiply of 500,000 units could be 
produced at a cost of a little ov(‘r Id- ptu' unit. 
4’he seheme, w'liieh ought to l)<‘ refer rod to iiide- 
p<*ndeiit experts before Parliamentary sanction is 
sought, would find emf)loym<’nt for 10,000 men for 
S(‘vcii years, hut it was not sufficiently advanced 
from a technical point of view for early adoption, 
<‘vcn if financial condilions did not arise. — 
(Nov. 30.) 

[The scheme referred te has been put forward by 
the Ministry of Tran.sport. It proposes to harness 
tho tidal waters of tho Severn by erecting, at a 
point where it is about 21 miles wddo, a barrage 
in which turbines and generators would bo in- 
stalh‘d. The generators would have a capacity 
cxcc(‘ding one million continuous h.-p., one-lialf of 
which would 1 h 3 available for distribution, and tho 
otlicr half would l)e utilised for pumping water 
from th(* river Wye to a high-lewl rc.siwvoir near 
TiriOwn Abbey; .so that wTien the turbines in the 
dam were unable to operate, the water from the 
re.servoir would l>e used for driving a second sot of 
turbines.] 

Canadian Oilfields. 

i Mr. Kellaway, in reply to Mr. Pennefathor, said 
; that H.M. Trade Oommi.s.sioncr at Winnipeg had 
; r<*])orted that oil had not yet been discovered in 
i commercird quantities in Canada save at Fort Nor- 
j man on the Mackenzie River, 1,000 miles north of 
Edmonton, where climatic and other conditions 
tended to restrict immediate development.- — 
(Dec. 2.) 

I Dijcshiffs {Import Pcijidalion) Bill. 

j The Government Bill to safeguard the British 
i dycsiulT industry w'as intrcKlrrccd by Sir R. Horne, 

I th<? President of the Board of Trade, on December 
2. It proposes to prohibit the importation into the 
United Kingdom, for Um years only, of all syn- 
thetic organic dyestuffs, colours and colouring 
mailers, and all organic intermediate products 
used in tho manufacture thereof. Goods imported 
under the ,\ct shall bo subject to the provisions of 
the Customs Consolidation Act. Tho Board of 
Trade shall have power by licence to authorise the 
importation of any of tho gomls the importation of 
whieli is pro.serihed by tlio Act; and in respect of 
tho granting of liccnccvS the Board vshall be advised 
by a committee constituted of five persons concerne<l 
in the*dye-using trades, three persons concerned in 
the manufacture of dycstuff.s, and three othei- 
per.soii.s wdio aro not clirectly concerned, one of 
whom shall be appointed chairman by the Board. 
Tho Board may charge in respect of a licence a fe<' 
not exceeding £5. Tlie Act shall not apply to 
goods imported for exportation after transit 
through the United Kingdom or by w’ay of tran- 
shipment. 

TTie second reading was agreed to on December 7, 
‘after an amonclment for its rejection had been lost 
by 277 votes to 72. 
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REVIEW. 


[Dm. 14. 1920. 


Dyestuff Imports. 

Answerinp: Mr, Lambert, Sir P. Lloyd-Grcamc 
<jljivc tlio total value of the imports of clyeKtuffs lor 
the period January to Octolwr, 1920, as £7,481 
which comprised iutermedVites (ijicludinj^ aniline 
oil and salt and phenylplycine) £606,068, finished 
< oal-tar dyes £r), 267, 076, dyeyig extracts £ 1 ,18^1,786, I 
and natural indigo £93, .'>22, During the same I 
period the total value of the exports ol tt xtiles in | 
the manufacture of which dyes have or may have j 
l>oen used was £317,770,896.— (Dee. 6.) I 

The. Dyestuff Iiutustry. | 

Sir P. Lloyd-Greame, in a written answer to Mr. j 
Glanville, gave a list of the thirty-two princip.al 
companies engaged in the manufacture of dyestulls 
in the United Kingdon ; and in another reply to the 
same member he said that the tcwms of flu* new Bdl 
(cf. s.) had bcM?n arnvt'd at aft('r <onferenees with 
the Calico Users’ Association, tin*. British Dyestulls 
Clorporation, and the Association of British 
Chemical Manufacturers, the last-named repia'sent- 
ing also the other dye-makers and the manulac- 
turers of intermedia les. | 

In reply to Mr. (■. Wliite, .Sir 1\ Lloyd-(Jreame : 
stated that th(' following grants and loans had been j 
made to dye-mak«'rs:- Scottish Dyes, Ltd., a i 
grant-in-aid of £76,000 for general purposes, £1000 j 
for re,search, and a further research grant up to j 
£1000 per annum for three viuirs; J. B. and M . U. | 
Sharp, Ltxl., a grant-in-aid of £10,000 and a loan ol i 
£17,0(K); British Alizarine (’o., Ltd., a grant-in- | 
aid of £107,000. A grant of £100,000 for res('ar( li | 
liad been made to the Briti.sh Dyestulls Corporation . 
in pursuance of an undertaking given to British ; 
Dyes, Ltd., at tlu' time of its formation. — (Dee. 6 ) 1 


GOVERNMENT ORDERS AND NOTICES. | 

Export of UiiOTO(iR.\pni(' CiriiMK ai.s, — Board j 
of Trade has issued (December 2) an open gmieral ; 
liciuice for the <>xport of jdiotogra|.ihic chemic'als 
containing not mor(‘ than 20 per e<‘nl. of coal-tar 
derivatives. 

Export of (*o.\r-. The Board of Trad(‘ (liiiensing j 
Section) has given notice that, as from Deci'inb«'r I, 
tin' open general licence for export of dial (of !)<>- 
cenil)or 18, 19H)) is revoked. Tlie Board has made 
a new' order, viz., the Coal (Bunkering an<l Kxport) 
Prices Bevoeation Onler and Direction. 1929. <lalcd 
•Vovember 21. 


LEGAL INTELLIGENCE. 


Capital Value oi a Patent. Ilamre v. InJund j 
Ifevenue (’ummissirnicrs, | 

The question of the capital value of a patent 
from the ntamlpoint of excest^ profits duty wao con- j 
fiiderod by Mr. Justice Howlatt in the Court of . 
Appeal on October 13. | 

The appellant look out a patent at a cost of £100 j 
in 1917, and having made a net profit of £V740 in | 
a year partly hy the use of it, ho estiinatKl its value ; 
at £6000 for the purpose of excess jirofits duty, j 
The Revenue Commis8ioner.s, however, decided that | 
its value a.s an a.sKet of business was £400, and the \ 
appeal was against thi.s decision. l 

In dismissing the appeal, hi.s Lord.ship said that, j 
according to the Finance (No. 2) Act of 1915, tlie ' 
value of the patent was to he taken as it appeared : 
to those who asses-sed it at the moment it became | 
an asset, and not as it appeared to someone who* I 
could foresee its future worth. ( 


OFnCIAL TRADE INTELUGENCE. 

(From the Board of Trade Journal for November 
25 and Deceinher 2.) 

OPENINGS FOR BRITISH TRADE. 

The following inquiries have been received at the 
IVparfinent of Overseas Trade (Development and 
Inlelligonce), 36, Old Queen Street, liondon. S.W. 1, 
from firms, agents, or individuals who desire to 
represent U.K. manufacturers or exporters of the 
goods specified. British firms may obtain the names 
and addresses of tlie persons or firms referrixi to by 
applying to the Department and quoting Die 
s})e< ific refereiK'ix number. 


- - -- 


— 

1 . 0 (:xlity of 


Ileforenee 

Finn or 

Miiterlal.'i. 

Numlier. 

Can lid ii 

Syiitlu'tie oils, eoloiun. perfumers’ 

raw materials 

(diemiculs, dyes, colours. t;ums, 

714 


tanuiim materials 

• 

Knji'l 

f’emeut 


Ki’iiyii Colon> 

I’aiut. oils . . 

721 

lUiodfsia . . 

China, idasswari' , . 

72h 

South Afrna 

(ilnss bottles, toilet soa]) . . 

71(1 

.. 

Galvaidserl wire, eurnittatid iion 

705 

Au.'^tri.'i-lInnK.'iry i 
Czcrho-Sloviikia ) 

Iteavy ehemieals . . 

725 

iW'liiluin . . 

Tool stt'td . . 

760 

Deninark .. 

S<.Hla, shellac 

7:a 


Oils, .asbi'stns 

7;i:j 

France 

Tuimers’ eliemieals, elieinieals (or 



d.veliiK. dressluft and bleaching 



textiles 

755 

„ 

Cheniieals. tlru>?s 

7:t6 


IJunit rnaKiu-ate. maitnesiiim 


i 

chloride. water-(tlas.s, powiiered 
Hint 

77:J 

Sweden 

Keavy eliemieals for paper, liu!i>, 



ttluss and textile trades 

745 

SwitzcrI.md 

(k)eoa lieans, petrol, jiaiallin 
I’harmaeeiit leal eliemieals, disin- 

716 


b'etaiibs 

7t7 

Uliina . . ! 

Soap 

77H 

Unilcd .Staler .. i 

bottles j 

7«2 

(’ul>a . . . . 1 

Ul-oekery 

751 

Fanainii Rcpublio . j 

Taper ba^ts. eroekery 

7.55 

Onik's 

Trinted shei'p skins, paint, var- 

756 

A r^'ciitlna- Uruguay 

nish. Kalvaidsed sheets, earbon 
helpers 

784 


IJrazil . . . . ' 

Taint, enamel, varni.sli, ixilishes. . 

786 

(’Idlc-Uru^'iiav 

Rubber tuliine 

753 

South .America 

All kinds of paper 

_ _ _ 1 

787 

• Tlie U.inadian th' 

iveinment Trade Uonmils.sioner, 711, 

Tasinjjball 

Street, J.nndon, K.U. 



Mark F.T Sore n i. ■’ .An agent in Humania otfers for 
sale the mining rights ol certain mangaiu'se and 
iron or(‘ deposits in thi‘ Krasso-S/ammy distiiet. 
( ln«|iiiries to the DejiartmenL. ] 

TARIFF. erSd'OMS. KXCISE. 

Australia, d'lio import dutv on oil ol creosoU* 
< lie(S'hwoo<l) as a. ineilicinal oil not compounded is 
fixed at 3s. per dozen fiint vessels under tlie British 
Prelmeiitial Tarifi. 

Barhados.—'Vhv restrictions on the import ol 
foreign dyestuffs has lusm temporarily suspeiukxl 
as from September -‘k). 

d’lie import of cotton sis'd is ])roIiibitt‘d except 
under licence as from Sej)t<‘mber 2. 

Brazil. — All export iiroliiliiliiinK have been rc- 
inovisl as from Noveinlx'r 17. 

Consumption ilntiivs, in addition to customs 
duti«‘S, are le\ied on, iider (di<i, alcoholic beverages, 
aleobol, perfumery, matclu's, salt, vinegar, acetic 
acid, candles, certain kinds of glassware and 
pottery, and sugar. 

A stamp tax has Ix'eii imposed ou all pharma- 
ceutical specialities. 

Buhjana, — The import is still prohibited of 
Bpirits, c;ocoa, chocolate, volatile oil«, perfumes, 
“ aterioptin/’ certain kinds of glass and porcelain, 
and of various paper and metallic w’ares. 
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Gambia. — The export duty on groundnuts is fixed 
at 20s. per ton. The customs duties on all food- 
stuffs except kola nuts have been abolished. 

Greece. — Export licences are still required for 
condensed milk, explosives, maUdics, metals, 
petroleum, salt, soap, and sugar. 

Japan. — Export restrictions have been with- 
drawn from pulp, printing paper (except “ Lara ”), 
superphosphates and other fertilisers. 

Luxemhury . — Export taxes on iron ores and iron 
wares have bi'+ui withdrawn as from November 14. 

New Ilehride.'i . — The import duty on spirits has 
been raised to 18s. jier pi;oof gallon. 

roriuyal.—Tho full text of the ])ecreo modifying 
tho import restrictions is given in the issue for 
Novemher 25. 

In most cases the new surtaxes are the same as 
those of the Deerei' of ]May 10, 1919, but that on 
tin is re<liH‘tHl. 

Among the articles now subji'ct to import surtax 
are skins, l amplior, volatile oils, marble, alabaster, 
tin, tin alloys, salt, alcoholic iH'verages, vinegar, 
»hoedlat(', porei'lain, plate glass, fireworks, per- 
fumery, and toilet soap. 

Importation of dry hides and skins is 
IK'rmitted under certain conditions from all 
countries, except Ilcdgium, as from November 10. 

Df.partmknt of OvKiisFAH Trade. — The Department 
af Ovmseas 'rrade (Development and Intelligence) 
has f)ublislied a handbook dealing with its organisa- 
tion and ai'tivities, and containing a map showing 
the location of British (Vimmereial Ofliei'rs through- 
)ut tho world. Air. Kellaway has written an 
Introduction on th<^ need of Covm’iiment assist- 
»nce to— not interlen'iiee with — eomnien-e. and 
his is lollowed by chapters on the various methods 
)y wiiich that assistance is given, the organisation 
)verseas and at headipiarters, the British Jndus- 
ries Eair, etc. The handimok will he su])plied 
gratis t'O I iiited Ixingdoni meia haiils and manu- 
aeturers on afiplieation to the Di^nartment, at 55, 
■)ld Queen Stiasd, S.W. 1. (Bef. No.2092 /T(t.) 


REPORT. 


Ifi’ort ox thk Ecoxoaiic, Fixanci.w., and Indf.s- 
TRlAf, VlNDITIOXa OF HoLFAND IN 1919. Bl/ 
TL ' ’AINU, ( '(lui mercidl Secretary fo U.M. 
fxyafion. The. Jlayiie. Vp. Ill,' l.oudou ’ 
IIM. Slafionery Offiee, Vm. [T’wd. 872. l.s.] 

1 lie mineral n'sourees of Holland include coal and I 
alt Of. .s., |). 117 r), which do not sufhee for local 
eeds, extensive deposits of Iwg iron ore. mouId(>r’s 
ind, and peat. The bog iron ore is exported to 
ime extmit for ga.s purification, and during the 
ar moulder's sand was shipped (>xtensively to this 
auntry. Pi’at extraction wa.s also intensividy pur- 
ged owing to the pressing need for fuel. 

Th(‘ Dutch industries recovered sooner than had 
0(11 expect«>d from the stagnation of the war 
oriod, but tlu'y Mere unable to tak(' full advantag.* 
r the ladurn of tradi* on account of export restric- 
ons and American competition in neighbouring 
)untri(\s. Incrc'asi^d eonruhnice, how(3Vi^r, is being 
low ri by Dutch investors in tlie diwelopimuit of 
iuic industries, 

Chriiiiral and .\llied. J ndu.drie!i.~ Conditions in 
le cliemic.al industry W'cre unfavourable during the 
r.st MV months; piaxiuetion dei reaped, the labour 
jostion was acute, and towards tho end of tho 
>nr iheri' was an influx of cheap imports. Tho 
linufju iun‘ of .synthetic dyi'S developed consider- 
fiy, lull the fertiliser industry suffered from 
prtage of phosphates and pyrites, although there 
M nn ijicrease in tho production of eulphuric acid 
pe iiharmaceutical chemical industry improved 


its position and benefited from a brisk demand from 
both home and foreign markets. The paint fac- 
torms were kept working at full capacity, and 
prospects were considenul good, provided tlie sup- 
plies of raw materials from Germany (litlmpone, 
zinc white) and England were maintained The 
■soap, wax, dextrin aiuHenient industries w(^re un- 
lavourahly aflcctcd hy torcigii ( omiieliiion and tht' 
oil-crushiiig mills suttVred from high price’s of raw 
material, increa.sed wages and fr(‘iglilag(‘, and low 
, rates of exchange, Many oil mills were (‘xpected to 
I clo.se down, and others were maintained hy cnidi- 
I ing the raw material imported hv the margarine 
j laetone.s, as only linseed oil crushed from seed not 
I imported hy the Government was frei' from export 
I re.stnction.s ; the demand for raptvseed oil deiTcasiul 
I owing to the greater demand for margarine for 
: cooking. The margarine indnstrv had to meet a 
continuoiFs inerea.-;e in tJie demand’ on tlie home and 
ioreign market, and its prospects were considered 
good. An imiirovement took place in tho glass 
industry towards the end of the year, and there 
w'a.s a eonsiderahle home (hmiand for fwdtie.s and 
window gla.ss. The manufaetnre of ehM-tric-Iami) 
bnifis continued to im|)ri)ve, and was not affected by 
the adver.se e.xehanges owing to the large dennand 
and the excellent (|iiality of tin' output. The future 
ol tho gas-mantle iiidustry is regardini with 
anxiety owing to foreign eomiietition and the 
(•l()sing of tho chief market -the British Empire. 
Although the match indust rv was not in a satis- 
lactory condition at the (uul of the yi'ar, the future 
.seoiiied more promising, '('he metallurgical in- 
dust ru's henefited from a large liomo di'inand, and 
foreign competition did not prove verv severe The 
rubber, artificial .silk, and textile inclnstrii's were,^ 
on the whole, fairly prosperous, but ih (3 leather 
imlustry was practically at a standstill at the end 
ot tin* v(‘ar. Sugar factorii's had a prosperous year, 
«nid tin* (ocoa and chocolate factories re.snmed 
normal work, but after the home demand had Ixnm 
sati.sfiod and ('xports permitted, the ailver.se ex- 
changes stopped bnsiru>.s.s and led to a decline in 
output. 

. Forrhni Trade -Tha. c'xports in 1919 amounted 
in value to ,i'l 13,1 (J, 529 (taking the par value of 
iiiclud(>d Margarine, 

oil (soli flic produ(;t.s th(‘rcof, 

nemicaJ products, drugs, and colours, 
410 / If ; oils, resin, wax, pitch, coal tar, and 
products theivot, Lf), 118, .595; hidi's, skins, leatluT 
and loatln'rwork, £4.292,707 ; earthenware, china- 
war,., l>"H;'ry ..(c £718, OKi; glasH and mannfac- 

.y. 1 ln' t„lal imports wore valued 
at £- If), 138,182, and included; — Minerals, metals 
and pro,liio(.s thiToof, CHl,3H(),n<)2; chomiral pro- 
duets, drills, and eoloni-s, JC,'3,811,98.'5; oils, resin 

pen'nci'’l.-u'’ i i*-"’ tlieiamf! 

£*.0,0()l,b;)3; hides, skins, h'ather, etc., £5,812,727; 
eartln'iiware, chinaware, pottery, etc £848’l8‘^- 
gla.ss and manufacture's of, £659, '597. Coal import 

1 n-o^ tons from Germany, 

1,0(.)449 toils from Belgiinn, 375,543 toms froni 

b'nitod State.s, 

and Of, 802 tons from Canada. 

In Koneral the demand lor llritish gooda wa.s 
gieat tor all cla.sses of articles, and it i.s stated that 
the nnifpie opportunity during the past year for 
obtaining a good hold on tlie Dutcli market has 
been taken advantage of by British firms, hut keen 
competition especially from Germanv and America 
will Ijavc to be mot in the future. Although many 
eomplaints were made regarding the refusal or de- 
layed delivery of British goods, such complaints 
wwo not so serious as those relating to American 
orders, Germany wa^etill the only source of supply 
tor acetic, nitric, and hydrochloric acids, caustic 
pitaah, liquid carbon dioxide, sal ammoniac (76%), 
lithopone, aniline, synthetic indigo, etc. ’ 
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TRADE NOTES. 


FOREIGN. 

The Projected American ^yc Trust. — Tho iniport- 
;ni('r of tho iiupc'iulinK oi hvc ot the 

loadiiiK ( houiical conipanitvs in the I nited 
((•/ J., 1920, 34SiO under the title of the A1 loil 
Chemical and Dye. ('orporatinn, with a capital ol 
eonio COO, 000, 000, is enhanced hy 1 ni l her inlorina- 
tion that has he<-oine availahlo. Of thcyissociating 
«onniiiiii<.s, tlio Nalioii;il Aii.Iiik- :iii,1 ( hi-nma Co. 
has the laroost aiiiliiio |)la»t in tlio I niloil Matis 
1111(1 carries il.vc iiro.lnctiun tliroiiKji 'oni 
ftlial proil.K ts; U.o ‘ 

factiircs a larnc variety ol clicniical.s ; 

('•o is 0111 - of the larncst |iro(liicers ol loofiiiK ani 
liaviliK materials in llm eoiintry 
varielv of e„al-tar iirixliiets ; tho t,,' 

nrodiiees stis-l, eopper, enko, IiiihIkm, ms, <i., 
.In’mleals eli-.; and through (ho Solyay ( nl leries 
Co has over KI.IHKI acres of coal land avallahlo ill 
West Virginia and Kontin ky. and the holvay 1 lo- 
eess C' 0 .,'in a.ldition to prodneinR soda prodiiets, 
posse, -.srs exteiisivo by-prodnct eolm plants, «hieh 
Ivill provide tlie otlier eoinpan os rvith 
supplies of raw materials. ,\t present, the Aiikr 
oali output of dyes is ahoiit iW.IKK) tons I't'r |>m>tnii 
or rouf'lily the same as tliat ot the lirilish dje 
factories. 

Trade Conditions in Japan.— A report Irom D- *- 
Comim'i-cial Conn.sellor at Tokyo 
althouith tlie eommereial sitiia ion in .l.i] . n i 
nrohahlv «row worse helore it nets "-ttii, tin 
eonntrv as a whole is linam ially snninl. Ihe picsen 
depression is due to oxtravaMnt epeeulation, ex- 
cessive Imyiiis liavino resumed in the .’[‘"j’ 

of stocks for wliieh there is mi sale, particulailj m 
remird to cotton ami textiles, fertiliser.s, eanstie 
soda soda ash, carbolic acid and other eliemieals. 
tinp ate. copper, etc. The value ot the 'mP'"-";'. 
fertilt-rs increased from atnmt Ci.Odtl.IWO in lltl.t 
to about C 19,01)0,0(111 in 1919, and (liirinn Oie first 
seven months of 1920 it reaelied tlie record fipiro ol 
£20 000, 000. This market has become much o\ei- 
sit.rkcd, great losses have been imnrred, and large 
^niHitities have lieen re-exported. Ol tiie nmiiy 
new ironworks whieh were cn'ct(>d during tho uai 
it is said that not one i.s now paying its way, am 
s<‘vcral have lunm closed down. Jho normal export 
of copper is about 10.000 tons yearly and the im- 
ports nil; in the first half of this year doOO tons was 
exported and 20,000 tons importer , with tln‘ iv.nli 
that prices fell and copper liad to ho re-exported at 
a oonsiderahle loss. The export trade is more hope- 
ful the ftgnrec- for the period January to July 
having practically ivached the level attained for 
the same period in 191H; and il, is suggested that Jf 
the Japanese will cut their losses and not try to 
maintain prices at an unMotural level by decica.sing 
production, their trade may .soon recover. 

Proposed Japanese Duties on Chemicals and Dyes. 
Tho Japanese Chmnical Industry As.sociation has 
started an iru|uiry into the need of instituting a 
comprehensive tariff system lor those chemical firo- 
diicts whidi have not yet Ix-cn protected (rf. J., 
1920, 318 u). The sngge.sted <liities include ; —Car- 
bolic acid, 35% ad vnlorrni; potashes, 20*%; gly- 
cerin, 00% ; caustic soda, soda ash, ami othm- 
alkaline products, 25% ; afctate of lime, an increase 
of 5% ad valorem on the present duty. 

Japanese indigo merciiants have taken sR'jis to 
prevent the importation of natural indigo from 
British India and other countries for the next five 
years. The local indigo industry, which revived 
during the war owing to lack of foreign competi- 
tion, is now severely meria(M}d by the resumption of 
imports from abroad. For the first six month.s of 
1919 and 1920 , the imports of natural indigo were 


112 tons and 389 t., and of synthetic indigo, 70lb. 
and 53 t., respectively. — {Oil, Paint and l)ru(j 
Pep., Oct. 27, Nov. 11, 1920.) 

The Tinplate Industry in Japan,— In siiito of tho 
'j^rowing <leniand lor tinplate, due to the devclop- 
! meiit of the petroleum and canning industries, tho 
: homo manufacture is still in its infancy on account 
i of link of skillinl labour, insufficient capital, and 
j high production co.sts. Tho following figures show 
I the imports of tinplate in recent years (the value 
j of the yen being taken at 2s.) 

I ‘ Toms. Value. 

! ^ 
i 1911— 1915 (average) 26,277 493,347 

' V 1,(K)8,370 

26,848 1,172,562 

29,311 2,683,671 

37,366 1,751,565 

Oct. 27, 1920.) 


1911-1915 (average) 

1916 

1917 

1918 

1919 


{lid. o/ Trade J 

Coal-Tar Dyes in Serbia. — Prior to the war tho 
S<‘rhian trade in coal-tar dyes was t'ontrolled h.v 
the Raver and the (biss<4la companies, whieh main- 
tained stocks in Belgrade and usually supplied con- 
siiimu's willi small quantities sent through the post 
agaiii.st cash paymimts. The stocks of these two 
German companies have been purchased hy a Ser- 
liian undertaking, Tanaskoviteli ami Bogdanoviteh, 
which now ])raetieally monopolises tho market.- - 
{I'.S, Com. J(rp., Sept. 20, 1920.) 

Chemical Requirements of Rumania.— The chemical 
industry of Humania is very undoveloiied and wlie.n 
the eountiy bi'canie a Ix'lligerent there were only 
18 elnunjcal factories of any sixe. and those W'orks 
were practically all managed by Austrian technolo- 
gists. Konzi'lmann and Morsner A.-G,, of Galat/., 
is ihe largest nndi'rtaking and has a^ capital of 
1-2 million h'i (1‘ 18,000 on the basis of 25 lei to £1). 
'rhewe are 14 firms loiated at Bucharest, having 
capitals varying bc'twca'U £f0('0 and £30, (KK). Tho 
two sulphuric-af id factories have' a total capital 
amounting to £80,000; they t'liiploy a maximum of 
120 men, and their annual jiroduetiou is valued 
■At about . 132, 000. Tlie local production of chemi- 
cals docs not iruM't the dmnand, and large quantities 
have to ht' imported, chic'fly from Germany, Aus- 
Iria, England, France and Belgium; imports in 
1913 \\cr<‘ as follows: — Ghemieal and medicinal 
products, £48fP.520; perfumes, £71.0(80; paints and 
varnislu's, £106,200; explosive's, £1,216,454; vc'ge- 
table oils, £48,580. Of the total value, £1,961,8.34, 
Germany supplied t9'9. Austria-Hungary 3(8’4, 
Kngland 51. France I'd, and Belgium l .o per cent. 
Owing to her im rc'asc'd territory and largcw popii- 
l.'itioig Rumania’s n'quircmients iu chemicals will 
now he very much greater .— -ff '/i eat . Ind., July 28 
30. 19211.) 

Trade of Mesopotamia. — The internal development 
of Mesopotamia lias already begun and trade con 
ditions liavcA heem stabili.sc'd to a certain extent 
'I'he totid imports, whieh have .shown a marker 
liHTease cliiring the last two years, were valued a1 
£12,260,666 (1399 lakhs of rupc'cs) in 1919, am 
included met.ds and ores worth £166,666 and 8oa[ 
worth £153.333; exports, valued at £6,503,333, in 
eluded sugar (£533.333), spices (£63.333), and gun 
f £66,666). Barley and dates form the bulk of tin 
agrienltiiral produce exported, and wool eonstitiitci 
an important itcun in normal years. As one-half t< 
three-<iuarters of the goods imporU*<l into Mesopo 
tamia c'VC'utually rc'aeh Persia, as much attentioi 
should be paid to Persian reqiiiromontH as to thosi 
of Me.sopotainia. — {Bd, of Trade J ., Sept. 30 
1920.) 

Corrigendum. — In the issue of November 30 
p. 396 R, line 60, in lieu of “professional,” rea< 
“professorial.” 
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COMPANY NEWS. 


BRITISH CELLULOSE AND CHEMICAL 
MANUEACTURING CO., LTD, 

According to the report of the directors, the 
financial year endod J one 30 last was one of great 
difficulty owing to the cessation of Government de- 
mands for war products, for the manufacture of 
which the factory at Spondoii was primarily estab- 
lished. The termination of tlie Government con- 
tracts necessitated tlio development of new indus- 
tries having commercial outlets commensurate with 
the capital invented in the works. The installation 
of a large silk plant was decide<l upon, for which the 
raising of fresh capital became neci^sary. The issue 
of preference capital in March was fully subscribed. 
Constructional work has progressed as satisfactorily 
as conditions have allowed, but manufacture was 
only possible on a comparatively small scale, and the 
output ol carbide, celluloid, “spondite,” and 
various chemicals was rendered unprofitable by the 
dead weight of overhead charges applicable to the 
whole undertaking. The position, it is stated, will 
be remedied as soon as the output of silk reaches a 
commercial level. Lt.-Col. VV. Grant Morden, 
Maj.-Geii. G. B. Hughee, ami Mr. A. B. B. de 
Tscharner liave retired from the directorate. 

The accounts presented summarieo the results of 
the transaction-s of the company and those of the 
operating com})any (now in liquidation) since their 
inception. They show a loss on the year’s opera- 
tions of £237,739, wliich reduces the balance at 
credit of profit and losxS to £85,007, and this sum is 
recommended to bo carried forward. Trading loss 
accounts for £85, .393, interest £96,821, general ex- 
penses £57,521 and d('preciatior> £1590 (loss sundry 
profits £.3587). The issued capital at dune 30 was 
£6,543,269, of which £1,250,000 represents 7.1 per 
Kioiit. preference shares of £1 each. Property and 
ia8.sets include: — Land, buildings, ^plant, etc., at 
^ost, £3,286,938; preliminary exi)enses, £304,814; 
|j;oodwill, paicnt.s and patent rights, .CT ,884,678; 
;'i$tocks, stores, et<-., £296,093; and cash, £814,246. 


WETCAiinoNisiNG, Ltd.- At a special meeting 
lield on Dt*ceniber 2, tlui Ht. Hon. Gerald W. 
^Jalfour presiding, it was resolved that the corn- 
•mny sliould go inl>o voluntary liqiTidation. The 
abilities re placed at £372,000 (including 
;i||200,000 to 'ho Government), laml the a.s.seUs, im- 
'l^iate ly reaii.sablo, at practically nil. The com- 
4s^ny held the exelusivo right to a pnK-ess of peat- 

g'Lovv Tkmi'Kuatuhe Cakmonisatiox, Ltd. — Accord- 
*'|^g to a technical repo/ t on tlie comp.Tuy’s prwovS.s 
now operattai at Barnsley, prepared by Major 
. L. Armstrong, managing director, the capacity 
I the retorts is 25,000 ton.s per annum and that of 
|g by-products plant manly 100,000 tons. ’Plie 
jlinpany’s engineers state that tlu^ plant is work- 
^ very satisfactorily, and that the yields to he 
|pock'il ar<‘, from every ton of bituminous coal 
rbonised, 14 cwt. of “coalite’’ smokeless fuel, 
1^20 galls. 1)1 fuel oil, 3 galls, of motor spirit, gas 
“[ sulphaU' of ammonia. 

^flLKAN NiTRATK PlIODrCKRS As.soci.ation.— It is 
jrted that an ariangement lias Ix.'en arrived .at 
l the German nitrate produeers (the German 
rate, Bloman, and tkldomeister eompanics) 
ijCeby thes(‘ will immediately join tho Associa- 
[. Tlie basis is said to lie that the Association 
; pay the German l ompanies 3s. Oil, per quintal 
jhe 2 million <|uintals they have for sale, on the 
|r8tanding tliat the whole amount ^shall lie w'ith- 
tn from tho mjirket. If tliis arrangement bo 
led, the Association will represent about d7\ 
Bent, of tlio total nitrak^ production in Chilo. 


REVIEWS. 

ELECTuo-nKposiTioN OR Metale. By 0. Lanobkin. 

Translaied, with adHitiuns, by W. T. Brannt. 

Kiyklh edition, revised and enlarged. I'p. 863. 

(London: Rodder iPnd Stoughton, Ltd. 1920.) 

1‘rice 42s. net. 

This work is a new edition, considerably enlarged, 
of Dr. George Langbein’s handbook on the subject 
originally published in Germany in 1886. It is 
divided into four sections. The first gives a short 
historical survey of tho development of the art of 
electro-deposition. The second deals with theo- 
retical considerations, mainly in connexion with 
magnetism and electricity. Tho third treats of 
sources of current, .simple cells, accumulators and 
dynamos, their construction and care. The fourth, 
and considerably the largest, is almost entirely 
practical and deals at length with most metals and 
alloys in industrial use for ornamental and pro- 
k'ctive coatings. The subject of electrotypy (gal- 
vanoplasty) is also given attention, and a fairly 
eompleto glossary of chemicals and materials used 
in tlie art forms a useful appendix. Tho work has 
been deservedly popular, owing to the eminently 
practical manner in which tho subject is treated", 
and the English translation has passed through 
.several previous editions. 

The time had undoubtedly arrivi'd for a consider- 
able revision, and lor the inclusion of new suhjotT 
matter, since much research work both scientific 
and practical has been carried out during the last 
ten years which needs embodiment in text-books 
and work.s of reference. Unfortunately it cannot 
be said that either revision or inclusion of new 
matter has bi'en done in a satisfactor}' manner; and 
— particularly in view of its bulk and price — tho 
work i.s not worthy of its opportunities. 

The serious criticism must be made that, altliougb 
claiming to be an up-to-date work of reference, the 
hook omits se\ ?ral publislied processes of import- 
ance, siieh ns the investigations carried out in 1913 
by Kalmiis ami otlnus on the cleetro-depo.sition of 
cob.ilt— work which includes formulm for cobalt 
plating much mor«‘ efiicient than those previously 
in use. vSeveral metals, .such as chromium and 
cadmium, are al.so omitt<Hl, and the treatment of 
iron deposition is very unsatisfaiTory. Apparently 
the odit()r has ignored tho extensive re.Hoarehes on 
this .subject which liave hi'cm carried out in the 
UnitfHl States, England, and Germany during the 
present c(‘nturv, A furtlicr matter for criticism 
is the space taken up in describing plant and 
machinery of one particular firm’s manufacture — 
such descriptions being more in ketqiing with trade 
catalogues, since tlien* are few di.stinguishing 
leatiires to ho trac(‘d. 

Tlic (liief fault of tln^ liook is indeed that it i.s 
bulky witliniit being adofiiiato. ‘ Many eoctions 
might with adv.antago he ah])reviated, and space 
inad(' lor tin* inclusion in tho tt'xt of more up-to- 
dalc in.at(u ial. The last two di'cadcs have witnessed 
great activity in the whole subject of tho. elcctro- 
deposihoM of metals, and valuabio results have been 
pubh.slM'd in recognised soientific. journals. Yet for 
the hUlo new matter inoluded. tji(> editor appears 
to have relied eniirely on “quotations’’ from 
popular trade magazim's. 

For th(' iiraetieal worker, however, tlio book con- 
tain.H much of lasting valiu'. Dr. Laugbein was not 
only a scientist, but a practical man dealing with 
every-day problems of tlie teeliniqiie of tho de- 
positors’ art, and ajiart from the faults outlined 
above (which one is disappointed to find), tho work 
remains what it has alway.s been, a mine of valuable 
ayd on the whole, within its limits, reliable informa- 
tion. 

W. R. B.aeclav. 
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MANtrFACTITRB OF SUOAB FROH THB CaNB AND THK 
Bjibt. By T, H. P. Heriot. Monographs on 
industrial Chemistry^ edited by Sir Edward 
Thorpe. Pp. 426. (London: Longmans, Green 
and Co. 1920.) Prion 2is, net. 

Sugar technologists are provided with a number 
of excellent books which 'very fully treat their 
subject from different points of view. Yet it seems 
certain that there is room for a monograph which 
would summarise in a critical spirit the more im- 
portant part of the research carried out during 
recent years in connexion with the chemistry of the 
manufacture of sugar from the cane and the beet. 
Such a book, there seems little doubt, would be 
appreciated generally in the sugar world. In the 
past, cane sugar manufacture has borrowed a good 
deal from its sister industry ; and now the beet 
factory chemist will not deny that ho can find much 
of interest in the records of hi.s colleagues working 
in the tropics. 

Mr. Heriot’s book can hardly be said to fill such 
a lacuna in our literature; and it must really be 
pronounced as a disappointingly unoriginal contri- 
bution. One is rather astonished to find that the | 
information it gives has b(>en culled mainly (if not 
entirely) from certain works published in English, 
notably those of Prinsen (Ic^erligs, Paln\er, Ware, 
and Newlands, all of which are very well known to 
those engaged in tlic manufacture of sugar. There i 
need be no hesitation in stating that it adds nothing j 
of value to what has already been published on the 
subject. I 

Apart from the unoriginal character of the 1 
“ monograph,” criticisms may bo urged on several ■ 
grounds. One of the most obvious of these is that j 
too much space is devoted to descriptions of plant [ 
and accessories (largely attem;)ted without the use 1 
of illustrations), and to their no chanical operation ; j 
whilst too little is allotted to what should be re- | 
garded as the essential purpose of the book, namely, | 
the discussion of the applied chemistry of the | 
various .stages of processes of sugar manufacture. | 
As an example of tliis, it may be mentioiuHl that the | 
important question of the chemical effect of liming j 
and carbonatation on the several constituents of j 
beet juice is dismissed in about two pages, although j 
this is a vital matter to the chemist, especially when | 
ho is called upon to investigate the difficulties that 
may arise in these operations. Yet upon this ques- | 
tion of the chemistry of the carbonatation process of i 
clarification, volumes containing much yiractical and I 
theoretical information of value have been written.’ ^ 
It is probable, however, that the author has : 
intended his work to he regarded as an elementary ■ 
textbook on sugar manufacture in general for the j 
use of the young student. Judged in this light, i 
the result cannot lie said to be successful. After a ' 
careful perusal of the volume, the opinion of the 
reviewer is that from tin* point of view of the 
chemist the dwcussion hme presented of the 
rationale of the proicssts of manufacture loaves 
much to bo desired. The rather dull section on the 
manufacture of white .sugar, for example, is in un- 
favourable contrast with the very interesting and 
lucid account given in Harloff and Schmidt ’.s 
manual on thi.s branch of the industry. Again, 
regarded from the point of view of a general intro- 
ductory work, the volume before us i.s inadf-quately 
illustrated ; whilst no references to articles in the 
technical press are given to enable the reader to 
enlarge his knowledge on the questions raised. In 
any case, it may lx? added, the student of cane- 
sugar manufacture has been very well catered for by 
Spencer^s admirable handbook, in which the ex- 
position of the theory and practice of the subject 
IS both fresh and clear. 


’ Vide 8ykora and Schlller'i” KQrf>RefaMtp Chemie der RObensA/t- j 
Beinbnifur ” ; Wohiywk'* “ Cbemfe der Zockerlnduitrie " ; and 
S||yvaert'i “ Maauel de U Fabrlcatloa do Sucre de Betteraves.*’ i 




As suggested above, Mr. Heriot appears to havfr 
missed his opportunity to supply a useful work on 
the application of chemistry to the sugar industry.. 
He might very well have written one upon the lines- 
adopted by the Czecho-Slovakian author, Dr. Oskar 
Wohryzek*, in his valuable “ Cheraio der Zucker- 
industrie,” dealing, however, with cane as well as 
with beet sugar manufacture; and thus have prri- 
duced a work containing a largo amount of infor- 
mation unduplicatccl for the greater part in any 
book published in the English language. Such a 
treatise would probably have been welcomed by 
students and practicians alike in both industries, 

J. P. OOILVIE. 


PUBLICATIONS RECEIVED. 


A SvsTEM OF Physical Chemistry. Vol. II. 
Thermodynamics. By W. C. McC. Lewis. 
Pp. 454. (London: Longmans, Green and Co. 
1920.) Price 15.s. 

The Yeasts. By A. Cuilliermond, Translated 
and revised by E. W. Tanner. Pp. 424. (New 
York: John Wiley and Sons, Inc.; London: 
Chapman and Ilall, Ltd. 1920.) Price 33.s. 
Geology of the Non-Metallic Mineral Deposits 

OTHER THAN SlLICATES. VoL, I. PRINCIPLES 

OF Salt Depo.sition. By A. W. Grahau. Pp. 
435. (New York and London: McGraw-UUt 
Book Co., Inc. 1920.) Price 30s. 

Benzol, its IIecovery, Rectification and Uses. 
By 8. E. Whitehead*. Pp. 210. (London: 
Bcnn Brother.^, Ltd. 1920.) Price 12s. 6d. 

The Pi.atinum Metals. By A. D. Lumh. Imperial 
Institute Monograjdis on Mineral Be.sources 
with S]nici<d Befcrence to the British Empire. 
Pp. 63. iJj(n\don : Joh n Murray. 1920.) 
Price 3.S*. 6d. 

Bamher’h Rubher Calculator Book. In the 
English and Metric Systems. Pp. 65. (^London: 
MacLaren and Sons, Ltd. 1920.) Pnee 6s. 
Report of the liUnRicANTs and Lubrication In- 
quiry CoAiMiTTEE. Advisory Council. Depart- 
ment of Scientific and Industrial liesearch. 
(London: Il.M. Stationery Office.) Price 2s. 6d. 
Publications of the United States Bureau of 
Mines. (W a, shin (ft on : Government Printing 

Office. 1919 and 1920.) : — 

Bon, KB AND Fcbna( e Testing. By R. T. Strohm. 
(Tech. I'd per 210.) 

Blow-holfs, Porosity, and Unboundness in 
Aluminium-Alloy Casting. By R. J. 
Anderson. (Tech. Paper 2i\, 1919.) 

A Glossary of the Mining and Mineral In- 
dustry. By A. H. Fay. 

Absorption as Applied to Recovery of Gasoline 
liEFT IN Residual Gas from Compression 
Plants. By W. P. Dykema and R. 0. Neal, 
(Tech. Paper 232.) 

Accidents at Metallurgical Works in the 
United States During 1918. By A. H. Fay. 
(Tech. Paper 256.) 

United States Geological Survey. Department 
OF the Interior. (Washington: (iovemmeni 
Printing Office. 1920.): — 

Cohalt, Molybdenum, Nickel, Titanium, Tung- 
sten, Radium, Uranium, and Vanadium in 
1917. By F. L. Hess. 

Stone in 1918. By G. F. LouonLiN and A. T. 
Coons. 

Thorium, Zirconium and Rarf^earth Minerals; 

in 1919, By W. T. Schallkr. 

Copper in 1918. By B. S. Butler. 

Magnesium in 1919. By R. W. Stone. 



Vol. XXXIX,. No. 24 .] REVIEW 


Pec. 31, im 


PRESENT POSITION OF THE FINE 
CHEMICAL INDUSTRY. 


C. A. HILL. 

The British hiu; choinical industry is to-<lay in a 
critical position — a condition rcsultinji ironi a coin- 
biiiation ot circunistanccs. According as the 
(iovcrimicnt rcdi'crns its plerlge or not, the industry 
can either stabilise itself and bi'coine si'cond to no 
other line chemical industry in the world, or, 
alternatively, will sink b.ick into its pre-war con- 
dition, or something very nearly like it. 

The (lumiical industry (onsists of two parts: — (1) 
heavy chemicals, (2) fine cliemieals. The former 
has several main branches, such as the atid, the 
alkali, and tin* soap industrie.s; all of these were 
wcll-develojH'd and well-organised British industries 
liefore the war. The latter has very many brancli<‘s, 
liut non(> was wtdl developed Indore the war, nor was 
the industry organisinl. .Dyes constitute a group of 
fine chemicals, so large and imjiortant that they are 
generally con.sidm-ed as a seiiarale branch of i hemi- 
cal inriustry; actually, however, they cannot be 
thus divoried from the rest of the fine chemical in- 
dustry. IbnliaiiK'nt is legislating for the <ly(' in- 
ilustry ; it must also h'gislale for the remainder, ami 
no shurt'sighted policy should l»r allowed to inter- 
fere in this im|iortaiit national (jUestion. 

(’oniparati vi'ly Imv pwjib^ outside the orobsssion 
of chemistry know' what the fine chemical industry 
is; still h'ss do they know of its many and far- 
reaching ramifications, by reason of which it is 
essentially and truly a. “ ki'v ” industry, and there- 
fore ot vital im{»ort.‘i nee to the national welfari'. 
Bidoi'i' the war even chemists, geiK'rally, had liitlier 
vague notiiins as to what precistjy fine chemicals 
me. How ofti'U has one heard vm h loose exiires- 
sions as “ iiu'dicinal and fine (.iii'inicals ” or “fine i 
cluuiiiials and analytical reagents,” and the like, 
indeed, a notorious Board of Trade memorandum, 
born a little more than a yetir ago and now decently 
interred, made use ol tin' eX|)i'ession ” am lytiial r<‘- 
agents and i1m‘ following lim' chmuiials.” “Fine 
chemicals ” is the ti'rm eompreliei^sivt' of dll fine 
chemicals, and iiielmb's the various groujis ; — (D [ 
laboratory ‘heniicals (i.e., analytical reagents and j 
reseaia h ( hi odeals), (2) medicinal (or pharmaemit i- I 
cal) eheniieals, (d) idiot ographic chemicals; together { 
with other groups according to taste. j 

It is now well known that whereas before tin* war ! 
the manulacturi' of certain fine chemicals was satis- j 
lactorily I’stablished in this country, wi the large 
muse, the fine chemical industry was essiuitiallv j 
derman. There was no organised industry and no j 
nganisation of manufacturers. To-day the Fine 
Jdiemical (Jroup of the Association of British I 
.diemical Alanufact u rers is numerically the strong- 
's! and possibly the most active in tlu' As.sociation. 

dhe outbreak of war rudely awakened the country 
.0 the tail, that fine cliemieals are jiroducts of 
lational inijiortance. and. incidentallv, that war 
'flu not he wagi'd without them, .so that many and 
iiany a substance which we had until then con- 
entcdly bought from (Germany had to be manufac- 
hred hurriedly with inajipropriate plant and 
iniost regardh'ss ot cost. Some of these were 
..anted for the inimediat<' purposes of war, others 
,>r the manufac'turo of munitions, yet other.s for 
ieir medicinal properties. Arrangements 
ompted by the action of the Institute of Chem- 
^■ry and the Society of Public Analysts were made 
:^the supply of analytical reagents of requisite 
1 known purity. More recently the manufacture 
Research ehemicals has been systematical Iv under- 
^n, and is now approaching a satisfactory con- 


dition. Good bead way lias been made by the 
makers of photographic clu'fiiieals, ami al.so by tliose 
ot syiithetie perfumes aful essences. The im'mufae- 
tnre of medicinal organic synthetic products has 
ma<le very eon.sideral)k^pi()gics.s ; those licgnn early 
have iH'cn improved, jierleetcd, and .stahilised ; and 
j many otluus have hiu'u added or were in course of 
I k'iiig added when llu' prcsmit mose. It is 

innch to he able to say tliat wc have neviu’ gone 
short of e.s.s<mtials. British mannfacliivers have 
proved that they can turn out prixiin ts of lirst-rate 
I quality. Fcononiy ol niannlacturc, niaxiinuni 
yields, w ith corresjionding reduction of cost.s, wi're 
following in due cour.se, slow ly. it is triK', but never- 
theless siirt'Iy. 

Koine was not built in a day. To train up an 
army of skilh'd organic chemical workms requisite 
to the fiiu* eln'inical industry is a matUu' of years. 

The Briti.sh fine chemical industry — as we now 
understand it had to be initiate d niidcr war-time, 
/.c., the worst possible', conditions. Tbe (‘arly post- 
war pemiod atforelcd mannfact iiri'is the first oppor- 
tunity to stabilise tlic'ir immature' efiorts. but it 
was then that tlie'y experienced to tlic full tlio 
diltie iiltie's of obtaining plant and of erecting build- 
ings, long delays and liigh jirie cs In'ing the [iromin- 
e-iit te'atnre's. The' e-fforts of tile' industry- a new one' 
—to e'xpand we-re' bindcre'd })y the dead we'igbt of 
j tlm e-xe-ess profits duty. Vet, de'spite^ all the 
! enormous dilHeulties, progre.ss on llu' whole was 
{ reuilly good until tlie Sankey jmignioiit , like a bomb- 
; shell, enmpb'tely elianged the' situation. Tliis, 
j lu'lped by tbe anomalous position of foreign ex- 
! ehanges. has led to tbe swamping of tlio market 
; with (le'ruian goods, a eeimliinatiem of cireum- 
j stances wbicb Ibre'ate'iis eh'fe'at unless the' (lovcrn- 
j meoit steps in jueimjUly and rcdee'iiis its pledge to 
■ proti e t ” ke'.v ” iiidustrie's. 

j Fine e ln'inie-al ma iinfactii rers, afte'r very full con- 
I sieh'ialiein, have' unanimously prononneed in favour 
! of inobibiting imports, of fine* cbi'inicals except 
j iinde'i* a systeun of licences, wliie h slioiild readily lie 
I grantc'd wlien British mannf.-ictnrers are nnalile to 
nie'ct ge'iiuine cle'inands for essential prodnets. 
This, it w ill bo se e'ii, is luee isely similar to tile 
eonrsc it is propo.se'd to adopt in tlu* case of dyes ; 
a natural coine ielenco when it is borne in mind tliat 
the' fine' e lii'inica! industry ami the dye* industry are 
indissolubly linkesl togetiicr and niiisL inc'vitably go 
band-in-lmml. Indee'd, one* ol the' loss e)b^'iflus, but 
by no means negligible, fe-atnios of the' fine' c hemical 
indnsliy is that it elaborate*', the* otlu'rwiso useless 
by-products of the dye* industry, tlu'ieby giving ('in- 
jdoyme'iit to tlionsamis of men. Incidentally, it 
alfords a training ground for clu*nnst,s, technical 
•.inel industrial, wliiedi no otlu'r seliool can rival. 

An amendment to the Dycstull’s (Import Kogu- 
lation) Bill was designed to cxe hide from the* prm 
visions ol the ,\ct “ syntlic'lie- organic products im- 
ported mainly. for medicinal or surgical imrposes.” 
Ibis attitude' on tlic' part ot some' of our h'gislators 
dot's not augur well for the snfegnarding of the 
organic chemical industry, nor for the' future of 
the' Kmpire*. It is, indc'cel, ;i very short-sighfeNl 
policy w hie li se'cks to gain a small, pi ohlcimitie al, 
and temporary redm-tion in the cost of a ct'rtaiii 
nnmhc'r ol nu'tliciual snhstance's at tbe e'.xjicnse' of 
losing an industry already lialf-esi aliJisbcd. and 
wliieh if ledly developc'd would make tlic nation 
permanently self-supporting in the production of 
eiirntivt' agents. Aforeover. tbe Bill proviele.s for 
the importation niider liecnco of sidista nce's wliieh 
cannot lie prodmod at homo. It is this kind of 
opposition, horn in ignoraneo and nourislie'd ip 
apathy, 'vvhieh confronts those w ho have' the national 
ivolfaro at heart. It is to he fc'ared that there are 
others rcTnaininp ip the background and doing their 
work covertly, who are directly concerned that I^%- 
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Jiiiid shall not have a fine chemical industry, an 
who are doing all in their power to let her sink hack 
to her pre-uar <lepondence upon (jlcnnany. 

Tile many uses of fine ^heinicals in peace iimo, 
which justify so fully the claim of the industry to 
he reganh'd as a “ key” i^idiistry, do not ncc<l to 
he laboured here. iiesearch cln'inicals for our 
universities and teaching institutions, together 
with analytical reagents for the saiiu' purposes and 
for works’ lalioratnrics, havi' already been meti- 
tioned. Tlie importance of the industry to medi- 
cine and national Inadth is not eontined io the 
supply of synthetic <lrugs, but nsts also u[)on the 
fact that the expansion of an organii- cln'inical in- 
dustry is intimately associated with dev(‘lopinents 
in biochemistry and in tlu' most modern methods ol 
treating and jircvioiting disease. 

It cannot lie too fre(|nently nor too csigently in- 
sisted upon that the nation which possesses fine 
chemical and dye industries iiosscsscs potential 
arsenals for waging war, so tliat tlu' nation whieli 
does not jiossess tliem is ever at the mercy of nations 
whii'h do. 

d'ho presemt critical position of the fine cliemieal 
imlustry is largidy due to the lack of coidi«h'ii(<’ 
which manufacturers have in the (lovei nnn-nt. lo- 
day it is not too late to save the situation: soon it 
will he. 


RAIL CONVEYANCE OF CHEMICAL 
COMMODITIES.. 

J. LUKI>>. 

It was with salisfaetion tliat I read liie article 
which apjieared in the Jimrnol ol Xovemlter lo. 
written hv Mr. L. Arelihutt witli the assislaiiee of 
several of his railuay i i>lIeagU4‘s, including one 
exjjert in rates, as thos4' who may have compared 
this reply with my remarks wliieli appearesl in the 
i.SHiie of" September dO will have gathered that 
although the trader wlio consigns dangerous gomls 
by rail may he wrong in his ideas, the railway 
companies liave thi' poW(*r to dcs'ide as to wliiidi 
merehandise falls under this heading and to fix tin- 
Slim which has tc* 1 k‘ [laid lor carriage, whetlu*r 
their views he riglit or wrong. Another inference I 
feel sure tiie reader \\ ill draw is tliat il Llie raihv.iy 
companies are so coiisitlerate and painstaking in 
the interests ol the trader, il lludr eomliLions oi 
carriage and the rc.-ultaiit charges are so mani- 
festlv reasonable, as suggested, they cannot po.s.sil)ly 
have" any ohjt'ctioii to the estahlishiiient ol an im- 
partial business tribunal as a court of appeal. 
The picture drawn .m) caret idly l>y Mr. Arelihutt 
does not represent the facts, at least as I view 
them, and the following remarks. wliiUt they may 
not carry coiivici ion to all. will hriiig out 
clearly the- main point, iiaimdy, that the railway 
companies are tlie .judges in llieir own cashes which 
in admittwlly against the principle ot JJritish 
fair play. 

Are the Jlules on Chrm inds U n n osofniUc - 
Mr Arehhiitt opens by staling that I chargml the 
railway companic^s with having regarded inorticulhj 
all chemicals as dangerous goods, and tlien pruee<'ds 
to show that iion-dangorous goods are charged in 
nceordanee with the Statutory Orders, and lakes 
credit for the fact that some rates lor such nou- 
dangcrous goods have lH*en rediucd by tlie 
ronijiairies. ' It was stated distinetl.v by me that 
non-dangeroiis merehandise is scheduled in I'ait I 
of the Order Confirmation Acts 1891-1H92, and tliiet 
tlie consignor would have means of asc*erlaining the 
component parts of his rate. 


Ze„al Con<Iifi0«s and Itahs for Dangerous Goods. 
_u '"as m.vc.r 8UKgc,.te(l tliat the raihvay com- 
panies liaci i-cfiiscHl to convo.y donKcroiia goods, and 
it is obvious that if they abused tluur rights, the 
power given them “ in ancient history to repse 
to carry must Imvi* hcx-ii witlidrawn. Nevertheless, 
as the iaw stands to-day (Clause 105 of the Railway 
Clauses Act, 1815), the railway companies iuhhI not 
carry any merehandise whi(‘li ill their judgment 
mail ho of dangerous natun', and it is a sore point, 
as stated (not only to myself hut to all the traders 
coueerned) that tlu' carriers are the solo judges of 
what goods may h(‘ dangerous. (It Nhoiikl be noted 
that it is not a (luestion of the merehandise being 
dangerous in fact, hut dangerous in the opinion of 
tlu* railway company.) 

The question is then raised as to whether any 
otiu'r arrangf'ment would he just and reasonable, 
.seeing that the railway companies are responsible 
for tlu* safety of the public, etc. Roli'rriiig to 
America, Mr. Arelihutt says, ” Accidents which 
wi'i’i* o<f'Urriiig led io tlu* estahl ishnu'ut of tlie 
Riireau of lOxplosives in 1907, and Col. Taylor came 
ov('r here on purpo.so lo study our British regula- 
tions.” 

d'lu' following quotation from the American 
Inti'r-State Comnieree Coiiiriiissiou Regulations 
for the Transportation of Explosives and Other 
l)aim,erons Articles by Eri'iglit and Expre.ss, Reg. 
1700. 1918 <’dition, will show the status of the 
Ruri'au of Explosives (the italics are mine) : — 

‘‘The Run'aii for the safe transportation of ex- 
plosives and other dangm’ous artich’s, hereimifter 
called Bureau of Explosives, organised by the raiU 
Avays uiuli'r tlie aus|)iees of tlu^ American Railway 
AsMs iaiion. is an etlicieiit bureau in charge of an 
expert ehiel iiisjieetor. 'I'he Buri'au will make in- 
spect ioii^ and couduet investigations and u'di 
cnnfrr irilJi maniifari ii rr rfi and .'ili i pprr.^ with a 
view to di'terniining wliat siu'eifK atioiis and regula- 
tions will, a'iKiin rrasonable liniifs, allord the 
highest ilegn'i* t>f safi'tv in iiaeking and preparing 
these dangerous artudos for .shipment and m trans- 
porting the same. T/ir I'ommis.^ion \rdl seek to 
arad H-^rlf of (hr e.rpert knoirlrdiir thus developed, 
ami in formulating amemlmeuts to tlu'se regula- 
tions or specifications supplmnental thereto, v'hde. 
■md hound tlierrhp, will give due weight to such 
oxpcil opiliioifs.” 

8() the Bureau of Exjilosives orgaiiiseil by tlie 
American railways must confer with manul aeturers 
and tradi'i'.s, and ih'cisious rest not with the Bureau 
hut with the impartial tribunal, the InU'f-Stato 
(’onmieri'o Commission. 

Reference is made to the American regulations 
being more severe than oiir own, and it is stateil 
that “ All gla.s.s carboys there have to hi* boxed ami 
to withstand a swing test,” hut nothing is^sUted 
as to the limit, of inflammability ^ ^ 

<oMsidered sale in A meriea- over lot) l‘ ■ nanj ho 
. thought safe in this country, hut I reler to tins 
’ poiuMator). Mr. Anhhutt has omitU*d to state 
that the American r.'gulatioiis provide that the 
: ihh kness of the glass carboys should not 1 m> less than 
I 2-:12 inch (whilst our British railways speedy almiit 
' I ineh) Further, the Ameri< an regulations do not 
' providi* a swing test when iroii-iase 

taiuers are used for carboys; the regulations state 
that .si><'<ial arrangements are made. 

Mr .\rvbl,uU rcIVrs to tbc only throo tost cases 
■ bvard before tbc Railway and Canal Comniis- 
sioncis, and adds tliat tbo Court decided tli.it tlu, 
raihvav eonipanies did arrive at ll.e.r 
,rood faith and on KOod emum s. Ihc readier wdl 
not overlook what the judijoa decided, viz., that 
I the railwav taiiniianie.s did arrive at their deeisio 
; In ((ood faith . . . etc ” that is the railway com- 
i paiiies dtdded. and the Judijes found that thej 
I acted in good faith. 
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Tho decisions in these cases may be summarised 
as follow.s : — 

(1) liec'kiffs V, N()rth-E(istern Jfniliray. — The 

Court decided that liquid metal polish having; a. 
flash point of F. is “ daiifxeroiis goods ” 

within Part IV. of tlie Statutory Schedule. 

The llou. A. F. Cathorne Hard> — om* of the Com- 
missioners- -said in liis judgment; — “ Tlu; article 
carried ma,y be rt'garded us very nrnr i/ie hrmU’r 
line us rryards datuicr. d’he flash point is not 
high, great care is exercised by the manufacturers 
in manufacturing and securely closing the tin 
vessels in which it is enclosed.” 

Sir James Woodhousc- -the other (.e)mmissioner— 
Olid: “If tho issue we luut to determine were 
simply one of fact, whether li((uid metal polish i.s 
Llangerous for the ]nirpose of railway transit, I 
diould, for my own part, after a careful considera- 
tion of the i'vidence, la'garding it pundy from a 
business point of view, come to tlie conclusion that 
IS afi article of comnu-rco very extensively used, 
\t is nut a duntjcruiis uifirlc, for ihe rudiruy 
{'.ompuny to curry, because it involves notliing 
beyond what 1 consider is an ordinary commercial 
risk, . . . IJy that Act (1845, section 105) the 

railway comiiany can la'fuse to carry goods of a 
Iingerous nature, and what goixls come within 
that descrij)tion is left solely to their judgment to 
letermiiH'. . . . If I am right in this vi('W, 
[hen it follows thuf fhouyli / tJtink tiiot us u juvt 
^hc yoods urc not danycroiis for the. purposes of 
ruihru}/ trunsit, yot it is open to the railway com- 
pani<'s to take upon their la'sponsibility a diffenmt 
I'iew, and so long as the Court is .satisfied that tliey 
have arrii’i'd at their judgment in good faith, it is 
.'onchisivc.' ’ 

(2) Tnuters' Traffic Conference r. }fi<tfund l!ud~ 
way und Others . — The Traders eontemb'd that 
benzol, toluol and mqihfha llasning under 73’^ F. 
yere chargeable a.s Spirits of 'far iyid(*r Class 2 of 
die Statutory Classification, and udinittrd that the 
<joods iccrc flu nyi- runs youth in op 'niny their case. 

(5) Midianil, Creat Western^ anti Luneu.sh ire anti 
Y orkshire, Jiuiltray Coin pa nies v. Ih'uthertun amt 
?o., Jjtd., and Win. Jiufler and Co. ( Bristol ), fJd. • 
The railway companies applied for a d hiration 
[hat a tar product Hashing not below 1()(C F. 
iva.s “dangerous goods” within Pa*t IV. of tlie 
Kihcdulcs. 

Tn his jud.^'oeut, Air. Justke Taish, in 'addition 
[O the quolati ns given, said: “The Legislaiur<*, 
:rom ilu; (arliest times in the history of railway 
^gislation, qiiiti* clearly left it to the railway coni- 
pinnics to decide' what goods are <langerous, and 
Jjiahled them to refusi* to carry i.’iny goods wliieli in 
jjieir judgment were dang('rous.” 
b Tt will, tlu'refore, be seen that in one ca.se — ■ 
'^h'ckills r. Surth Eastern BaitwirE onv Com- 
ni.ssioiier stalt'd that metal poli.sh Hashing between 
F. and .^5'^ F. was on the borderland of <langer, 
Mid another that metal [>olish so packed was not 
iRngerous in fa<t ; wheia'as in the case of the tar 
^oduct Hashing not heluii' 1()(C F. no judgment ivas 
nven as regards danger. 

Pt sec'ins, theiadorc, of little u.se to ask. “ Is not 
^ <k*ei>ion of His Majesty’s judgi's suHk-ient*::' ” 
^en thi'V have now dc'ciih'd tliat tliey are pro- 
liti'd from judging whether any comnnxlity is 
ngi'rous. in fact. 

ilr. Arehhutt points out that Air. dustiee Lush 
hi.s judgment sai<l : “ 'fhi' railway companie.s and 
gr advisers and witnesses place the limit of n 
« flash point at 150° F.” This should Ix' com- 
nwi with the instructions given by the Pureau of 
Splosives in America to its inspectors: — “An iii- 
Eniablc liiiuid, as defined by the Bureau of Ex- 
lives, docs not mean any liyuid that can be 
feed. The meaning i.s restricted to liquids which 
Ordinary tomperatures give oflf inflammable 
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) vapours. These va|)ours are not only inflammable, 
j but when mixed in proper projiortions with air in 
I an eticlosi'd sp.iee will explode w’ith great violence, 

' if ignited by any means 'J'lii.s actitin i.s exactly 
I similar to the exiHo.sions caused by the ignition of 
j coal ga.s mixed with air An honses, eellar.s. .sewers, 

I eU'., wbieh fre((nent!y CKcnr tlirougli the aeeiilental 
i escape of gas into enelosed .spaces. ,4//i/ liquid 
j yininy a ftasli point of 80° F, or Irss is classified as 
i an infiunimuble lic{uifi. 

1 “ I’bo flash point is di'termined by gradually 

I Ih'ating the liquid in qm'vtion in a small apen eiip ; 

[ after eacli live di'grces rise in temperature a small 
flame i.s passi'd across the top of the eiip about 
.f incli above the surface of the liquid. The lowest 
temperature at which a flash passes over surface 
of liipiiil i.s called the Hash iioint. Jt will he readily 
sei'ii that the lower the Hasli ])oint of any liquid, 
till' greater the risk in handling it.” 

ft may ho added that in America liquids Hashing 
aliove 80° F., open test, are larried and trcateil as 
iion-dangeroiis goods by the l ailway companies. 

I must leave it to your le.'Hlers to decide whether 
tar ])roducts Hasliing not lielow 10<)° F. are really • 
dangerous in transit any more tlian otlier material, s 
are <lang<‘roii.s, siu li as [>aper, cotton and woolhm 
goods, hay, straw, and thousands of other articles. 

Buies on Jtunyeroiis (Hoods, — AVith regard to the 
raO'.s chargeable, Mr. .Arehhutt states, “ Tlie Order 
Confirmation Acts, 1801 1802, ('uacts that the 
charges niadt' for tlie conveyance must he reason- 
able;” hilt tlu' Alt reads: “such reasonable sum 
as the ('ompany may think fit in each case.” Again, 
we an* told that tlio tradi'r has a n'liu'dy if he 
considers tin* charges excessivt*; doubtless he has, 
if he is prepared to eont-i’.st liis position, in con- 
nexion with every rati* for every eommodity manu- 
faeturi'd. through to the Jloii.se of Lords. 

I IVel eonlident in h'.iving to the judgment of im- 
partial Iversons the di'eision as to wlietlier a 
decidedly inten'steil jiarty should hi* the judge in 
liis own easi* to tlie extent indicated, when tho 
result of siK-li judgment entails the payment to 
him din'ctly or indirei tly of considerahly inei(*as(Hl 
<-arriage <4iarge.s, knowing the great reluetance of 
the trader to appeal to the law ('ourts in every ca.so 
of dispute. 

Furtln'r. T maintain that in regard to commodi- 
ties removed from the white pages or statutory 
cl.issitieatioii, to the yellow {lages or dangerous 
goods elassilication, the eharges have Ix'en raised 
directly or iiidireetly, tlie eoiiditions having iH'come 
more onerous, .\ rath<*r striking easi* arosi* recently 
ill eoniiexiori witli triiiilrotuliiol, which for some 
years past was not treated as an explosive during 
eonveyaiiee, hihiig chargei] at “ Cb/.s-.s’ 2 rules, 

rulleried und detirered, eoinpuny's risk.’’ The 
Home Ofliee deeided that the merehandise was to 
he treated a.s an exjilosivi* during transit, and 
although the iner(*ased cost of eonveyaiiee did nob 
:idd to tile safety, the companies raised the cla.ss to 
Class 5, [)lus 50 ' , station to station, owner’s ri.sk : 

Class 2, eolleeted Class 2. less 
and delivered. cartage, 
s. d. s. d. 

T.t'eds lo4a)iidon ... S2 s 4 per ton. 

Le<'ds to Lomloii, ('lass 5, plus 50 ' 

station to station ... ... ■~-2(M) 9 per ton. 

(T!n‘ difleii'iiee, 12s. 5d., i>er ton iin ia'ase, uould 
not eneourage trade.) 

Spirits of tar ap)x‘ar in tlie Statutory (dassifioa- 
tioii under (lass 2, eoinpuny's risk’ the judgment 
referred to, vi/., Traders' Traffic ('inference v. 
Midland Bail way and Others, gave tlu* companies 
tke right to charge a higher rate at ('lass d, owner s 
risk. Also in the Tar Products ca.se mention^, 
tho judgment means that the railways charge as tor 
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Heavy Naphtha, class 2, owner’s risk, as against 
Mineral Tar Oil, Class 1, company’s risk. 

The chief objection, however, to the insertion of 
eommo<lities in the dangerous portion of the elassi- 
iication is that the tradef loses all statutory rights 
over the rates and eondj^tions ; the “reasonable 
sum ” thought lit by the railway companies is not 
subject to disintegration, and no allowance from 
station rates is readily givtm to traders who have 
j)rovided privat(' si<lings at llunr own ex[>ense, and 
reliev(‘d the companies of heavy eai)ital <’xpen- 
diture, th(‘ cost of services, etc. 

The ex])lanatioii given to justify the api)lication 
of station rates to private sidings is intm esling : 
a trader using the station provides a private 
siding, and as on«*-fifth of the tonnage is diverted 
to the siding, etc., the station is thus deprived ol 
traffic to that extent, although etjuipped to <Ieal 
with the whole busiiUY^s. 

Evidence h.as recently been given in public by 
the Chief Comls Manager of an important northern i 
railway company that, in round figures, there are , 
in Great Tliitain 10,00(1 fuiAatc' 8i<lings aiul 7000 j 
.railway stations, and tliat the stations could not I 
deal witli the whole traffic. The same Goods | 
Manager indicatt'd tliat his company welcomed the ; 
opening of lu•i^ate sidings on his line; and the j 
advertisement to “ build your works ’’ adjacent to j 
so-and-so railway line is familiar to all. i 

The majority of rail way stations has Ikhui so con- j 
gested that traffic has had to be nduMul, restricti'd j 
and regulated by the companii's, to the great incon- | 
venionee of the trading public, as everyone eon- | 
conn'd in transportation knows only too well. | 

Is it reasonable' (bat a trader who lias provideil ; 
a private siding (in fact a station ot bis own) at | 
liis exiiense sliould pay tin* (.haigcs for station | 
accommodation and labour '••'rvices as if lie used the | 
railway station r' If so, such a trader lias to i>ay i 
twice, vi/.., for Ibe provisitm and upkc'p of his 
siding, the wages of his staff, and for the railway 
company's station and staff. Tin* Private Sieling : 
Act of 1904 gives tlie trader a right to a 'hiding, ; 
and the Onh'r Confirmation Acts, 1S91 -1S02 (which 
3rr, Archlmit epiotes). proviih's that the railway 
comiianies cannot ( barge for station accommodation ; 
and station s(*rvices ninm ]>rivate-siding traffic; yet 
they liave made (*(|nivaleiit charges, ainl^the expi'iisc 
of an apjioal to the llailway ('ommissron (’oiirt i*- ^ 
ncc(*ssary in most cases to get any abatement or j 
siding allowance: and the mannfaeturer of so-called I 
dangerous chemicals is in a most dilficult position, 
as already explained, owing to Section lOo of tin' , 
184o Act and to Part IV. of the Order ('onlirinatioii i 
Acts. I 

How can traders in dangerous goods ns(' railway | 
.stationsF The eompanies raise wliai are admitted ! 
to he pf’ndHn chargi's if sioik is detaiin'd (s-i* my 
remarks uinh'r ('onlracf ( 't/tttlifions) , tlioy do not 
stare tlie commodities in iheir warehouses; and it 
is admitted that fn.iny stations (oukl not jiroviih' 
standage ac( omnnslalion even for (In* many t;ink j 
and oyien wagons whicli tin' iiader is foi»ed to pro- j 
vide to coiulint tliis paitiiiilar (lass of business. j 
Con t met Coii/lif inrix . — Kven Mr. ,\r(hbntt does ; 
not try to justify all the < oriditioiis to w bub traders j 
liave to snbniit. He omits ;niy referein^- to (be i 
(barge ot os. per ton i>er lioiir for standage of tank 
wagons at stations (20-fon t;iiik £:I2() per day); 
also the fact that the <;irticrs ;ir<‘ exemj)t('d from 
rcsponsilility for loss, d;wn;ig<', misconveyance, 
dela.v, or (h'tention of the said goods, or o f Hotn 's 
truck or sheet, except in i ase of wilful misc»)n- 
dnet on the part of the company’s servants. 

It i.s, however, a fact that if a trader comyilh'w with 
the railway conipanie.s’ packing specifications ho i« 
not at the present time lespon.sible for third parly 
damages in case of accident, etc. Why should the 
trader be responsible for train accidents or negli- 


gence of railway companies’ servants^ over which 
he has no control whatever? The point as to the 
re.sponsibility for accidents, etc., has received publir^ 
attention on various ocea.sions, and it is leferred to 
in Mr. Ilussell Ilea’s Report, 1911, us follows: — 
“ We think that if they curry such goods (dangerous 
or inilammahle) they should not deprive the trader 
of an opportunify of sending them on terms under 
which the companies would be responsible for lo.« 
or damage occuriing as a result of their own negli- 
gt'iKc, and not in conse(|iieiue of the nature of the 
goods.’’ 

C re mi urns for Jiisk —Jtoll in</ Sfoek.—lt is notice- 
able that although Mr. Archbutt found my figures 
in regard to Gi'rman rates too vague to be of 
anv service for comparison (although he admits 
that tile German ehi'inical industry was j)rostituted 
os irell os snhsidised tlirongli the railways), lie 
makes no n'ference to the rates, (pioti'd by me, 
cbarg<'able by tlie English romfianic'S. He d(H‘S 
assert. liow('ver. under the heading llo/liiitf 
that the rates on crude najilitha and fuel oil in 
tank wagons are lower than in steel barrels; hut 

tliis not in aicordaiice with the yirincijile of the 
.Statutory Classification, which, although franu'd 
in 1891 wIh'Ii tank wagons were little list'd as com- 
pared with to-day, generally indicatiHl a lower class 
for li(fiiids in lank wagons than w'lien conveyed in 
casks or drums? 

Let IIS consider w hat this mi'aiis; 20 tons of liijuid 
is conve.vt'd in a tank wagon, costing about 4;9()(), 
[)rovi(lcd by the trader; this would entail the use 
of from 80 to 100 fifty-gallon drums, and (lie 
provision liy llic railway coni|)anit's of from 0 
to 7 trucks for ibe lull (Irnms and 4 to o for tlie 
n'turned empties. Surely it is only e(|nitable to 
make some (lilference in tlu' rati', as altlioiigli no 
additional charge is made for (he return of tlio 
('iiijity tank wagon, a large amount ol haulage is 
necessary tor eacli I'lnfity railway truck; in tact, we 
weri' toil! iiuile rccciitiy in a railway manager’s 
evidence Im'Ioic llic Hates Advisory C’omnuttce that 
the statistics of the Ministry of 'I'ransport show thiit 
in tile case of coal and goods, ii a wagon goes 70 
tnilcs on the outward jotirncy loaded, on the average 
It (onii's back .40 mill's efii|»ty. 

If is interesting to noti' in passing tliat for some 
reason crndi' naphrlia. wlicllicr Hashing below, at, 
or above 7.‘C' F. is clia rgoabb' at tlie same rate, 
althongb na))litha. not entile. Hashing below 7.4'^ F. 
bears a liiLdicr charge than naphtha Hasliing at 
7'F F. and over. This n an illustration of tlie 
a[)j)licat ion id' “ such reasonahlc sum as the com- 
[lanies think fit,” Jinil my ex|)erienie is that the 
classification of ernde naphtha, viz.. Class (*, plus 
10 per cent., is too high, and is actnall.v [iruhibiting 
trailic from passing in many instances. 

Doniferoiis or Moii-dotKiennis !' — Mr. Arehhntl 
is entirely wrong in stating that 1 am distnidted 
hi'cause tlie Fnglisli railway lompanies are guided 
hy a body ot chemists; what 1 do olijecl to is 
tiiat the railways can finally ih'cidi' what is 
dangerous u|poii the advice of their clieiuists. It 
seems to he entirely overlooked that the maiiufai;- 
tiirers' chemists have a mitcli closer, and, I snhmit, 
a hotter knowledge of the commodities they 
siti-eialise u|>on. These clu'Uiist.'^ liavi*, as a rule, 
tin- higliest (|u:difications, they arc familiar with 
I ransporUilion thrnugliont large works, through 
citii's, etc., and th(*ir knowledge of the commodity 
ami its hchavionr under all circiimstances is snfli- 
cii'iit to enahle them to judge of its safety during 
rail transjant. There is no doubt, however, that 
(litficulties w ill arise, not only witji so-called dnnger- 
otts goixls, hut with all classes of merchandise, in 
the event of serious trtiin aceidi'nts or of faulty 
stowage into tnuk.s hy railway servants. 

It must not he overlooked that this phase of the 
(piestion was fully considered hy the Board of 
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Trade Conference on Railway Matters in 1909 — 
“ ^mmittee A reported that the existing 
grievances arose from the unrestricted power of 
the railway companies to dwide what came under 
this (dangeroiiN) classihc ation. and under wliat con- 
ditions they should be carTi<'d. The Conferenc-e, 
lollowing tile recommendations of the Committee, 
suggesti'd the apfiointment of an Advisory Expert 
Corumittei' to deal with tin' classification of <lan- 
gerous goods other than explosives, ^le terms of 
the resolution adopted were as follows^-- 

“ As regards dangerous goods, otlnu* than ex- 
plosiveii (as to which no question was raised), it 
is recommended that an advisory expert commiltce 
he established, to which may be ref(‘rred by the 
Board of Trade (juestions at issue bi'tween traders 
and the railway companh's in connexion with the 
inclusion ot articles in the list of dangerous goods; 
such a committee to lie constitutc'd of an expert 
nominated by the Home Office, an c'xpert nominated 
by the' Admiralty and Army Council, and an expmt 
nominated by tlie Board of Trade and Board of 
Agriculture and Fislu-ries; the railway coiniianic's 
and the traders concerned each to state' thc'ir case 
by mc'ans of c'xperts, and the committee to ri'coni- 
mend whether tlie article in cjuestion should be in- 
cluded in the list of dangerous goods, and, if so, 
what conditions of packing and labc'llnig should be 
imposed. 

“ No such (inestion should be referred to the Ad- i 
visory Kxpc'it (knnmittee before it has been dealt I 
with by the railway companies partic's to th<> Rail- 
way Clearing Houst', or until the Boarcl of Trade i 
gives a c('rt ificatc' that there has Ix'C'n unreasonable 
delay on the part of tlic' railway companies.” 

Mr. Archbutt (oiiiplains that my n'fercnce to tiu' 
n'c^ent case in the' Railway Commision Court is ! 
quite' misleading, and he quote's the words in lln' ' 
judgment ol .M r. .lustici' Lush, " d he companies and 
tlu'ir advis('rs and witnc'ssc's place the limit of safe 
Hash point at lotF F.” During tin* hearing of the 
case coiins('l for lh<! railway companies pointed out 
that in IS<|| thiac consignnu'iit note's existed, one 
of which uas for iiroducts Hashing over loO'^ F., 
and he addl'd, bec-aiise the railway companies nev<'r 
recognised that loO'^ was in any way a limit of 
salety.” Further, giving evidence' ‘on behalf of 
the railway comjiajnes, Mr. d. H. B, Jenkins, the 
Creat Fasleim Conifiany’s chemist, f-('plied to tin' 
railway cc.npanies’ counsel that in the opinion of 
tin' conipa ! 's. though the vat>our is inllamniable 
above l.)(f f closi' test, he thought it rn'cessarv to 
t n'at it as ilaiigerous goods. Tf the Judge inteiidod 
that lot)'-’ F. should he taken as the dividing liin* 
and tin' railway companies accept this, tliev should 
insert this tlashpoiiit as the limit of inflammabilitv 
in their ( lassifieation. 

Assi.stdhrr for Krt/ J ndusf ^ am aware that ' 
the classification of intermediate product.s for um* 
in colour manufacture ha.s received coiisiderabh' ■ 
nttention reci'utly, with a view to fixing uniform 
rat<'s and conditions, and although it is beside the ; 
point, I lad to understand why raflway eonipanii's 
nssisted by the State, should not encourage kov \ 
iridn. tin's lor the national benefit. The iioint of 
Ji.V arguiin'iit was that extortionate charges an' ^ 
ieniaiuh'i ; the trade- far from being encouraged— ' 
las to hglit against pn'judice and extreme vii'ws. 

; Ifrvislon of h^nihnn/ There are now 

.easmis to suppose that an impartial tribunal will , 
•X th<' classification of dangerous goods; yet it is ' 
ot—and never has been— the traders’ idea that the ^ 
Vadway Chemists and Dangerous Goods Com- ! 
^littee should givv-* less patient attention and con- i 
.deration to these matters; it is essential that its I 
lumbers should (oiitinue to apply all their in- 
Jnuity and experience to the problems which arise, i 
the public asks is that the Committee shall I 


not have, the power to ilerule finally the rate or 
gerous^ what is dangerous or not dan- 

It is conceded on all sidi's that the railway com- 
panies .should have an o|#[)ortnnitv of ('arning an 
adequate revi'inie, hut is it not a iimrc busiiu>sH-like 
inoposition to charge agifiiist all traders in iiropor- 
tion to the cost to the railway for the accommoda- 
tion provided and used, and tlu' services rc'ndi'rcd. 
pln.s a rea.sonahle margin for profit, than to suggest 
that il light cliemnals get some reduced charges, 
heavy ch<*niica!s or othc'r more hamliso must bear 
SOUK' increased burden r* 

Mr. Archhiitt may take it, and I have the 
authority of the Association of British Chc'mical 
Mannlactnrcrs to say so, that the light and heavy 
chemical maniifactiirers and others are willing to 
pay tlic'ir just proportion of railway charges 
measun'd hv the railway accommodation provided 
and nsc'cl, and the duties undertaken by the rail- 
ways at the traders’ recpiest and for their conveni- 
ence'. 

T have recc'iifly hc'cn reading with groat interest 
the report made by tin- diainmin (.^[r. Joseph B 
Kastman), of tin* Spc'cial M'ar Committee at the 
Ihirtieth Annual Convc'iitioii of tlm National Asso- 
c-iation (»t Railway and Ctilitios Commissioners of 
the I nitc'd States ol Americ a. He* advocates the 
nc'cd for local fuihlic trihimals, and acids that 
, have' viewed railroad policy in 

the' light of railroad interest do not overnight 
become satisfactory exjioiic'nts of the public in- 
terest. ’ 


IMPRESSIONS OF THE AMERICAN 
GLASS INDUSTRY, 1919-1920. 

W. K. S. TCliNER, 

lo the person wlio lias some accpiaintance witli 
the conditions ot tlic' glass industry in this country 
tlM'ie are sevc'ial things which come lionio witli 
grc'at force wbc*n lic' comes into contact with the 
corrc'siiomliiig industry in the Cnitc'd States He 
IS for example, impressc'd by the fact that ncarlv 
all eflorts arc' diic'cted to thc' mass production of 
article's for sale to the million, and whilst it is true 
tliat Aiiic'rica has bc'c'oine iic'arly sc'lf-supporting in 
rcspc'ct of artielc'.s ot glassware, optical glass manu- 
facture IS still in its infanev, and glass of the 
higher quality for lalile decoration and general 
artistic imi’iioses occ upies a relatively smaller place 
111 the American ghiss industry than in oiir own. 

As already stated, glass manufacture in the 
'State's IS, wherever possible, confined to such 
article's as can he pruduci'd in c'normous quantities. 
IN ot only so, hut c'uch manufacturer tends to 
spc'cjinlise in a limited number of tvpc's of one 
particular iorm of glassware. For exainple, a glass- 
bottle maiinlac'tun'r will coiifiiie his attention as 
tar as ],os.sible to jiist a vc'ry fc'w types of Imttles; 
OIK' vc'iy large undertaking, having several factories 
undc'r Its control, maiuil actures only wide-month 
milk bottles of whic h it produc es ’ an enormous 
numlier. 

Tins sjiecialisatioii and liigh production are made 
possible by the use' of automatic devices at every 
stage'; and by limiting the inimlier of tv])C's of 
artic e the design of tho inachinerv hc'comc's greativ 
simplihed. Automatic hc'lts and various other 
( eyices are in operation for the' conveyance of 
articlo.s of glasswares from tlie machine to the 
annealing oven or lehr, whence' tiu'y ar? again 
automatically transferred. Both the transfer from 
the machine to the conveyor and from the conveyor 
ifigain to tlio annealing oven, are only possible 
whore all tho articles are of ono size and type. 
Further, where the annealing oven carries one size 
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only of a particular typo of bottle it is possible 
both to obtain the closest jjossible packing and to 
adjust the temperature quite precisely. 

Speaking generally, the American glass industry 
can be regardi'd as dividl'd into two main sections, 
the first ctnnprising those liranchcs in which glass is 
melted in pot furnaces amf the second those in which 
tank furnaces are ('inployed. The works employing 
pot furnaci's are as a rub* among the oldest in the 
industry, and anyone who maktvs a prolonged and 
thorough tour of the American facfoi ies will realise 
tliat there are some wliich display rnk'-of-thumh 
methods just as much as some of our own. In tlie 
moro modern plants^ however, the pot furnaces 
employed differ from our own in two respects. In 
the first place, tiu'v are usually much larger ami 
hold ]() or ]y pots, t'ach ]>ot bc'ing of a large 
capacity, e.f/., dOlK) Ih. of a, light lead metal, and 
in tlie s('cond place, n'cnperativu' furnaces find no 
employuH'nt. Regencratix e pot furnaces are ever\- 
where in use. The AM'ifer was fold that some 
years ago an unsiu-cesslul alttmipt was made to 
introduce recuperativ<> glass-pot furnaces. 'I’he 
r('g('ncrative pot furna(“es are very economical 
when under scientific control. At two largr* 
modern works the writer was fold that it was the 
regular practice to melt one ton of glass (in the 
particular case in question for electric bulbs) by 
the use of half a ton ot coal, and one of the large 
glass engineering firms undertakes to erect such a 
furnace of sixtinm pots, and to guarantee that it uill 
operate on eiglit tons of coal p('r day. This is far 
and away lu'ttt'r practic(\ than is cuslomarv in our 
own country, wli('re tlie fnrnaei's are small and 
tlie size of the ]>ot is also small as a rnh'. 

llio elKcieney of the lurnaeo is hecoming ati 
important matter in the Anierican glass iiidijstrv. 
Up to eomparatively recently, intnral gas has been 
fairly ahinulant in Pminsylvania, Ohio ami Indiana, 
as well as in West Virginia, fuit its wasteful us.^ 
lias so diminislusl tlu' quantity available that it is 
being eonserved now in the ’ inti'H'sts mainly ot 
domestic users. In eonscqueiiei'. in the wint<‘r tiim- 
the gas pressure becomes so fiadile that it is 
essential to liave soim‘ other fuel supjily, eitlu'r oil 
or producer gas. availalilc. Not oidy so. hut in 
Pennsylvania, (diio and ludiana natural gas rven 
wlion available is now becoming too ex|»cnsivo for 
use. For this reason many glass manufacturers aro 
installing gas producers.' of which several tyiics 
compido for favour, namely, tin* Uhapman. 
tlio R. I). Wood and the .Morgan, whilst the use of 
the Chapman Agitator is rapidly spnaading. and it 
is frequently addled even to the old tvpc of station- 
ary iirodmer. It is now reeognised that th. ‘ co^t 
of fuel is going to play an imjiortaiit part in the 
cost of production. In the Canadian factorii's. 
indeed, at Toronto and Montreal, it is a serious 
item in the cost, (’oal wliich evmi only last year 
cost ^7^ [ler ton is now being chargeil at >515. 

The great teiidciiey in Ameriean glass praetire 
is to get away from the ns.j of glass pots and jiot 
furnaces and to make glass in tanks. .At the 
present time, the following types of glassware are 
being made from glass melted in tank lurnaecs:- 
Bottles of all tyjies, eln ruical glassw.ire inelinling 
tubing, glass tumblers, and o(lu-r pre-.-sed glassuari 
in great variety, glass cooking ware, cli‘<tr]f 
bulbs, the commoner lorms ol illuminating ware 
.such as glolxes and shades, and even wine glasses 
and blanks for cutting or other forms of di'coration. 

Tho tank furnaces vary greatly in dimensions. 
Generally speaking, they are no larger than corri'- 
ymnding furnaces in this country, if as large. 
Tank furnaces for window glass are an exception to 
this, and tho writer recently saw a new tank ^ 
furnace in America capable of bolding about 1250 I 
tons of molten glass. The c.'ipacity f)f a furiiase, • 
however, is never stated in America in terms of i 
its deadweight contents as in this country, but [ 


I always in terms of its daily output or capacity for 
I output. This output reaches very large dimensions, 
j One fnrnnco which tho writer saw yielded 160,000 
i glass jars every 24 hours, of an average weight of 
: 14 oz. In order to obtain such a huge output, the 
! mclting-end of the furnace is usually longer and 
! narrower in proportion than in corresponding British 
! furnacc.s. Further, the batch mixture melted con- 
tains more soda asli and less lime than lias })cen 
' custoiiiary in this (ouiitry. At least three advan- 
i tages ('iisuc; in the first place, with this softer 
! batch the temperature required for melting is 
usually low('r than in furnaces at home. Secondly, 

J the rate of melting is increased, whilst the action 
of the glass and of the nu'lting bat(;li materials is 
■ h‘ss destructive of the refractory blocks composing 
tho lurnaeo than in our own country where a more 
corrosive batch and a somewhat liigher teJiiperatnre 
have up to now been employed. 

The outslanding contribution of America to tlie 
glass industry of tlie world has hi^cn the applica- 
tion of mccliariieal devices. This is shown by the 
fai't that all otlier countries have tlieir eyes at the 
monimit turncil on America for tho sujiply of 
ma<-liinery. Several illustrations may he given. 
In (lio giass-hottlo industry machines were in opera- 
tion in Great Britiiin earlier than in America, hut 
having once ado[)t('<l machines, the AiiU'ricans k'gaii 
to make progress at an exceedingly rapid rate. To 
America we ow<> at tlu' moment the glas.s-hottle 
making machines such as the Gwens, tlie O’Neill, 
tho Lynch, tin' Milh'r and the Hartford-Fairruont, 
all o| Mhi(;li givo very high jirodiiclion and are 
eoniiiig into usi> in this country. 'I'lie tirst-nanied 
is capatih' of adaptation to making bottles from 
about oz, uj) to 15 gallons. Tho former it can 
turn out at the rati' of aliout 200 pi'r minute, sinci' 
tho machino in its latost tyiic carrii's 15 arms, and 
each ot these arms can he provided with a triple 
mould, producing thi'retore 45 bottles for each 
revolution of iiie machine. 

AVliil.''t the Owf'Ms machine is fully automatic in 
Giat it gathers its oi\ n glass from a special revolving 
tnrnace fitt'‘d To tlie main melting furnace, the 
oilier machines aro only semi-aiitoma tii*. Lalionr 
conditions and the de.sire tor increased pj'odnction 
have, however, led to the invention of feeding 
devices by nu'aiis of which tho glass is fed eon- 
tiniionsly iron a tank lurnace i.nther by permitting 
it to flow or by jnimiiing or ladling it out and 
separating till' stream by shears into portions wliieli 
rail he adjii'-ted in weight snitahly to tin* size of 
the article required. Some of tliesi' feeding di'vici'S 
have heini highly siieeesstnl and are coming into 
with' use. Here again, at thi' moment, tlie oiilv 
jiraetical devices on the market are all ot -Vmerican 
origin. 

Machines ot tlii' .Millor. the Hartford-Kairmont, 
and to some I'xteiit of the O'Ni'iil ty])e, ariv also 
emjdoyed largely in making gl.iss ' tnmhlers in 
enormous ipiantil ies. The o[ieratioii has also been 
rendered aiitomatie as in the ease of bottles. The 
glass is led by an automatie (ei'ding device into 
one of the machines, tlie tnmhier is taken out and 
transterri'd meeliaiiicaliy to a belt which carries it 
through the gas-lired (liamber, so that thi' surface 
can h(' given a fin* polisli. Suhsi'qnently tho fire- 
polished article can be transferred im'dianically to 
:>n annealing oven. A single maeliine of \}ie 
Ldward Miller type fed bv tlm Tucker Rim'vch 
feeding device lias turned out 11,(KXI tumblers ti 
d.i\ , each ot wbicb was fire-finislu'd. As several 
such macliiiie.s are in operation, fed from the same 
furnace, it will bo seen that tho output of sncli 
articles is enormous. For containing preserves, a 
v<'ry cheap type of tumbler is also made in great 
nurnber.s. These are not given a fire polish. 

Electric light bulbs, especially the smaller sizes 
in such abundant use, are now made by machinery. 
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The Empire machine is only semi-automatic. It has 
four arms and takes the place of a skilled workman 
in 80 far as marverinj; the gathered glass and blow- 
ing it into a bulb are concerned. Such a machine 
must be attended by a gatherer who collects the 
glass re(|nired and by a taker-off who removes the 
blowing iron with the finished bulb on it. This 
machino is also designed to make blown tumblers, 
lamp chimneys, etc. 

The Westlake machine is a fully automatic 
machine. There are two types, one with 12 arms 
and one with 21. With .such a machine, the gla.ss 
is gathered mechanically, swung out, and subse- 
quently blown mechanically, whilst additional 
th'vices detach the blown bulb and convey it 
through a short annealing oven. A madiino with 
J2 arms has a capacity of 100,000 bulbs per day. 

(jllass tubing is now tlrawn mechanically. Two 
or three devices have laa'ii put into operation, th(‘ 
most siiciessful being the lully automatic devi(;o 
originated by Dana and exploit(‘d by the Libbey 
Owens Co. In this machino tin; glass flows in a 
continuous stream from a furnace, either from a 
pot or from a tank, on to a clay cylinder inclined 
at an angle to the vertical. This cylinder, which 
may be 5 or 6 in. in diameter and perhaps IS in. 
long, is kept rotating. The glass flows down fho 
cylinder, and would, unless otlawwisc freated, form 
a solid mass as it i)oured over the ends, hut it is 
prev<'nt('d from heeomiiig solid by a eiirrent of air 
lilowu througb a n aler-eooled iron tube which i>asses 
dowr> inside tli(' clay cOitider. The hollow conieal- 
slia[)e(i mass of glass so obtaiiu'd is pulled by a 
machine which flicrcforo draws out the glass in tin' 
form of tniiing, tlie [udling or drawing machine 
being situated perhaps 100 or more feet from the 
revoh'iiig (lay cylinder. Such a machine works 
day in and day out, only slopping for repairs; and 
more than 120 * t, per ininuti' of tnhing. may he 
drawn, depeudeut on the dianuder of the tuhing. 

Filially, reierenee may ho iiukU-. to the Tahbey 
Dwt'iis Window' (Jiass i)lant operating on tin? 
Colburn ]ia1ent. d'lio Lihhey Owens (k). has 
('X[)ended a vi'ry great deal of money on ibis par- 
ticular ])roc('ss in ^vorkillg it np to the eomnn'rcial 
stage. The glass flows out of a. lank furnace into 
a shallow^ hc;ited trougli, and is drawm t'n.iii there 
continuously in a slu'ct, first of all m a vertical 
dir('ctioii for about .‘5 ft., and then •ver a roller in 
a hori/onta, 'lin'ctioii and down an aniK'aling oven, 
from which Sssik's, after travelling about 200 ft., 
as a ]ierl('(‘tl\ plain cold sheet ins'ding only to he 
triiiiiiied and to he cut into standard lengths, 
^liieh scejit ieisiti in regard to this process exist('(l 
in tlu' Idiiled .Sl.ates uj) to about 1-'^ moiitlis ago, 
but tiu' progress ol the invention has Ixaui so rajiid 
that the ((mipaiiy has not only tunu'd /‘ml a very 
I.'irge (plant it y of eommereial glassware, hut its 
orders are so la avy that it has reecn'dy donhied its 
( ajiacily 1 rom 0 luriuK cs to 12, whilst tin' plant has 
bcc'ii yisit('d by engineers from manv foreign 
conn tries, iiieliuling .Japan, wliei’o tbc‘ first factory 
ontsid(> America is, the writer understands, already 
being ins till led. 

All tli('S(( eoiitrivaiKa's may seem typically 
American. Iiuba'd, tlu'y are, for the Americans 
have shown in the glass industry sucli ingenuity 
«in(l (''u'vn iics.s, siicli Iri'slnioss of idons jmil 
in working tlnuii out as to jirovidc an obiect lesson 
for the rest of the world. Wc can onlv hope that 
cngint'crs in this country will bo stimulated to take. 

B gK'ater inti'rest in the home glass industry. 

In eoiicliision. it may be said that on the netiial 
glass-making .side also development is becoming 
active largely through the work of Muentific. inves- 
tig.itor.s. It is sufficient to refer to the development 
?• selenium red glass, to the ‘‘ day- 

light ’ lamp, and to Pyrex glassware and other 
glassware for cooking purposes. 


I SOCIETY OF CHEMICAL INDUSTRY. 

I DECEMBER MEETING OF COUNCIL, 

' The monthly meeting* of Council was held on 
Deccunber 10, Sir \\ illi;fn J. Pope presiding. TIk^ 
draft prop-ammo of the Annual General Meeting 
to bo hohl in Alontroal next year, as published in 
our last i.s.siio (p. JOT ii), was suhmittc'd and ap- 
proved, as were also 11 k' draft Pules of the new 
Section at Shawinigaii Falls, (kinada. Tliis Section 
was declared duly (■onstitut<Ml, and it was reportod 
that Dr. F. W. Skirrow^ and Mr. F. E. Dickie were 
to he the fir.st chairman and secretary-treasurer, 
resfM'ctively. The Socu ty has now five .separate 
Se< tions in Canada. 

The (’onneil approvtal tin* rt'eommendalioii of tlu? 
Fiiiane(* (kmimittee that after the i.ssue of the 
J()ur)i(il for Deeeiiihtr 01. 1020, authors of jinpers 
appi'aring in the Transact ions should receive 5() re- 
prints ijralis. according to the practice formerly 
in vogiu' hut interrupted by stress of cireuinstanees 
arising out of tlu' war. 

On the report of the Puhlications Committee, the 
jiroposal suhmitt(‘d by tlu' chairman of the Feiloral 
(\)uii( il for Pure and Apidied (dieiiiistry to tlio 
<.‘fl(.‘(t that llu' Society shotdd nominate' reiiresenta- 
tivi's to collier with delegates of the Chemical 
Socii'ty with a view to ( fleeting more' co-operation 
in the mat ter of eliemieal jmblica tions was ap- 
l»rov('d, and Sir AV. Pope, Mr. 10. V. Evans, Dr. 
C. A. Keane, ami Dr. S. Aliall we're appointed to 
represent this Soeie'ty (c/. report of Noveiiihe'r 
iiK'eting, p. .‘kl9 id. It wa.s also r('ported that tlio 
Publications C'oiiimitte'e hail drawn up a very com- 
|det(' panel of refe-n'es to advise' on the suitability of 
papt'i-s Kuhinilted for insertion in the Transactions. 

Fedlouiiig a communication received from tho 
British (Chemical AVare Afamifaeturers’ Association, 
a resolution was iiassed to the' e'lfe'ct that legislation 
to restriei flu' iniporl .‘i t ion of foreign chemical, 
scieiit ifie' and idumiiiating glassware is urgently 
nee'iled in the r.ite'rests e»f mcmhe'rs of the Soeie'ty 
as eonsiiinors, aiirl ol the nation in ge'ue'raJ, in order 
that tlu' induct I y may be' retaiiu'd in tins country. 
It was de'cieled to lorward tliis re'sohition to tlio 
Ihesieb'iit of llu' Bo;ird of Trade. 

A e onimiinif at ion was .'•tibmitted from tbe Direc- 
tor ot ilu' TSational Physical Jadioratory regarding 
tlu' “Tests of Graduated Glassware” earried out 
at ilu' l,al)oratory. and Mr. J. L. Baker. Mr. E. H. 
Carr, and Dr. Bernard Dyer wore eb'ctexl tho 
Soeie'ty 's n'presentat ives to confer with tbe Labnra- 
torv authoritie's on this rnatte'r. 

Frol. A. ]?. Idiig and Air. J. AV. ATaedonald were 
re'-appoiiite'd the Societv's representatives on tho 
British Einnire' Sugar IG'^earch Association, and 
Air. S. Garland w ,Ts e'b'cted reiiresentative on 
the ('heinical Industries Sub-Committee of the Im- 
perial Mineral Posourees Bureau in place of Dr. 
C. C. Carpenter resigned. 

Thirtv-iiine new members were eleeted, of whom 
2() are' home members. 8 colonial, 2 Indian, and 3 
foreign. 


* NEAVS FROM THE SECTIONS. 

MANCHESTEP. 

The third meeting of the session was held on 
Deeenilier 3. with Air. J. Allan in tbe chair. About 
sixty-five members were pre.sent and two papers 
were read. The first pnpe'r was by Prof. P. Pobin- 
son and Air. F. H, Gorn.all on ” Bcta-trinitrotoliiono 
and its Derivatives.” and was rend by tbe former. 
• AV3ien enule trinitrotoluene, obtained by direct 
nitr.ation of toluene in stages, is washed w’ith cold 
alcohol almost ten per cent, of the material passes 
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into solution, inul when the latter is evaporated 
the residue is tound to cotisist mainly of the dinitro- 
toluenes, especially 2.4-dinitrotoli'ienc, and iso- 
nieridcs of 2.4.6-triiiitrotoluone. The paper (ou- 
tains an account of experi^jiciits undertaken to <lis. 
cover possible ns<‘s for the residues when produced 
on a larj^e scale. ( 

The smmd paper, read by Mr. W. B. Hart, dealt 
with the history and analytical value of the thalleio- 
quin reaction for (piinine (the addition of chlorine 
or bromine to a solution of quinine in dilute sul- 
phuric acid, and tlum ammonia, givinji^ a }»reen 
colour due to thalleioipiin), I’lu’ author has deter- 
mined tlu' limits of concmitration within which the 
reaction takes plac(\ (be limit for qiialitativ'e pur- 
poses bein^; 1 part of (|uinine in 250. 001) parts of 
solution in a liquid 2i inches deefi. For (piantita- 
tive work, so many variables are involved that ex- 
cept undc'r viuy ii<^id conditions and in very dilute 
solutions no reliaiue can be jilaeed uiion tin* re- 
action. 


BilLMINCai.VM. 

Tb(‘ Corrosion of Non-ferrous Metals and 
Alloys” was tlu' subject of a general discussion on 
November 25, Dr. H. AV. Brownsdon presidinj.;. 

Dr. Brownsdon, who opened the discussion, said 
that the corrosion of non-ferrous medals and alloys 
had only recently become the subj(‘( t of organised 
research. The corrosion of coiuleiisi'r tulies was 
dealt with in the reports of tlu' Corrosion Bc'searcb 
Committee', and the Brass and Copper Kesi'arcb 
Association was about to iiiitiati' n'si'arcb on atmo- 
spheric corrosion. Tin' Cumberland process for 
preventing corrosion (c/. .1., IdOT, 12()(). and IDKi. 
51) still remained tin' most definite ;n bievenx'nl . 
and its success pointed to eb'<(rolysis a - underlying 
certain forms of corrosion. Tin- probbuu mi^bt be 
solvc'd by the prefiaration of a non-( orrodibb' metal 
or alloy by the metallureist. or by the discovery of 
a suitable' [irotec tive coatino liy tin* cln'inist ; pro- 
bjibly the yjreater cliainc' of success lay with the 
meta Hu foist. The ideal woidd be to (»btain perfee t 
chemical and physical bomo^i'in'ity. but this wa^ 
not jiossiblc' in commercial metals or alloys. In a 
jdiysical .sense no material (ould Ih' bomooenc'ous in 
the ci'ystalline state; the physical properties of ;i 
chemically pure' crystalline metal or alloy would 
vary in diffc'rcnt crystalloorapbic plain's, and from 
this point of view the' study of corrosion in single or 
idioniorjibic metallic crystals would be of interc'st. 
The inbihitino effect of a polished nic'tal surfac-e on 
corrosion affordc'd stronij; sujiport to tbc' theory lhat 
work causc'd some of tin' cry.stalline material to 
breakdown into a form rccealint!; modified physical 
projierf i('s. If wa* could produce a finished nn'tal 
product with a ^rcatc'r thic kness of “ poHsli ” than 
that now ohtainalilc if mi^ht he exjx'ctc cl toexliihit 
increased resistance to corrosion, d’his mieht Ik' 
done ])>’ biiildinfi; n|). by eh - t ro) > t ic (h'position, sin - 
c'cssive amorphons layers and jcolishint^ llic'in. The 
fac't that the protc'c tive value of a depositc'd oxjde 
or salt was much c-uhained by the s!jl)sc'C|uent apjdi- 
catioii of oil, paint, or similar mc'dium, indicatc'd 
that the action of the former was probably more 
meehanical than directly protc'ctive. and, that it 
formc'd in eonihination with the medium a much 
8tronp;er and more eontiniions fu-otc-ctive coatintt 
than either would form separately. 

Dr. O, F. Hudson, of the Admiralty Beseanh 
Lalkir.atories, discussc'd tlie corrosion of eofipcw ami 
of 70130 hra.s.s from tlio elc’ctrcMhc'inical stancirioint 
nnd emph.asised the insuffieierny of the electrolytic- 
theory to explain all kinds of mc'tallic eorrosioii. 
He believed that electrochemical action was never 
the sole oaufle of corrosion, and in the case of 
neutral or slightly alkaline solutions it was rela- 
tively unimportant, the action in these cases l>eing 


almost entirely direct chemical action. Electro- 
chemical action played a more important part in 
acid liquids, hut in these cases the metal failed by 
general thinning rather than by pitting or localised 
attack. The simplest remedy was to neutralise' the; 
I free acid. In Ids opinion there Avas little prospect 
' of discDVC'iing either an alloy or a protective layer 
i or .scab' whic ii would resist corrosion tinder all eon- 
I ditious. 

I Prof. T. Turner emphasised the' superior non- 
I corrodible nature' of fiolished metailie surface's, and 
; expressed tlu' opiidmi that little was to he c'.xiiectc'd 
! from the study of inter-nietallie suhstanees. owing 
' to ihc' n'adiiiess with which they arc' dissolvc'd by 
1 acid.s and tlieir often brittle and iinworkahle 
■ iiafure'. 

Dr (f. F. Morrell gave tlie results of experiments 
on tlu' ('tfc'c-t of varnishing aliiniininm and its alloys 
in relation to their corrosion l)y water and sodium 
chloride solution. 

j 'I’he discti-'sion is to be resnmc'd at a subsequent 
j mec'ting. 

HKISTOL AND SOFTH WALES. 

.\t the mec'ting held on Deeemher 2. at Bristol, 
Mr. Ernc'si Walls in tlie chair, a jiaper on “ 'I’lu.' 
Alkalinity of Soaps with reference to their Ac tion 
on the' Skin.” Icy F. C. Bc'c'die and T. IL Bolam, 
wa.s read, in the- abscuiec' of thc' authors, by Miss 
.M. E. J.aing. and illustrated by photo-ultramicro- 
graphs. 

Following the' paper thc'rc' was sliowii a numhc'r 
of attractive* c'xhihits dc'signed to illustrate tlu* 
clu'iiiical iiiclu''tric's of tlie district. The local gas 
company exhibited special drawings ot jclant, 
samples of hy-prodm Is, methods of testing, etc.; 
.Mc'ssrs. Will. BiitU'i’ and Fo., a gradc'd seiectioii 
of intermediate' and finishc'd products from tar.s. 
rc'siiis iiitcl oils; and Mc-sms. .John Hare and Co., a 
seh'c lion of cccloiirs in various stages of treatineiit. 
also white l('acl products and blocks illustrative' of 
proc essc's 11 "C I ill oil-c loth maiiiil acLure. .Mc'ssr-. 
Capper. Pass and Sons sent samples of Chc'inpur tin 
ac c onipanic'cl by tc'sT pieces and tables of physical 
constants, and Messrs. .lohn (’ox and ('.>.'s Sm- 
ce^sors show c'd sole and patc'iit Ic'athc'js. A ealorifie 
homh in non-rusting stc'el, to replace the platinum- 
lined l>omh, w^s c'xliihited hv Air. WaU'ifall, iind 
Al c'ssi-'.. Chri'^lo|)her Thoma.'' and Bros, disjila.vc'd 
soap■^ in various stage's of manufacture', hy-produet^, 
candles and waxc's. TIu' Cnitecl .Alkali Ci.'s pro- 
ducts wc'i'c' '.hown accompanied by some freak cry- 
stals ol >al-ammoniac ; Alc'^srs. Ferris ami (’o. dis- 
played a large* se'h'ction of raw iiiatc'iiaU toge'ther 
with the* vtirious tincture's, exlraets, c'te., obtaine';! 
from tlu'iii, and a uniepu' pharmacist 's outfit; ami 
Messrs. Prite hard and Ce). se'iit an interc'sting se-rie'', 
e)l . il I rac t iona t ions. ’J’he St. .\nne's Board Mills 
ami the Sontli Wales Ceme'ut Ce». slicnve'd spc'cimens 
of the ir products, and Alessis. P. ami S. Evans c'X- 
hihite-(l a ranm- of leathers, with sample-.s of the 
damage' done- to hide's by flies, Spee iiiie'ns e>f fine 
ehe'inieals were sup|)Ii<'d by .Mes^rs. I'ivans, (iadd 
ami Co.; eoloiirs. carnishes. etianie'ls and waxc*s liy 
.lamc's Bud'iiaii ami S. AVillis and Co.; vinegjir 
;ind vmc-gar firodnets by Alc-ssrs. Purnell and 
Pantc r; aiiel the- Bristed Pefiniiig (’ >. showeel a ease 
of gi aeh’d foc)d>tuffs. 

.\nother rm e-ting of the Sc'ction was held tit the^ 
Eiieiineers’ Institute'. Cardiff, on Decemlx'r d. Prof. 

C. Al. I'hompson prc'siding. In a pape*?- on “ The* 
A\e»rks Chemist: what he* is and what he might lx*,” 
Dr. IL A'. Stanford disenssc'd the training, func- 
tions. status, value, prosjieets. and poteiitialitie's 
of a ehc'Miist in re'lation to industry; lie reviewed 
the* prohic'ins conneeteMl with seiontifie and indus- 
trial research, and with works’ control, comparing 
the* conditions prevailing in this country with those 
in other lands. He emphasised the need of better 



Vol. XXX1X<, No. 24.1 


REVIEW, 


433 s 


.anprecintion of the chemist on the part of the em- 
ployer and capitalist, and for greater coimnercial 
outlook and capacity on the part of the cheniistvs, 
HO tliat they might make their value to industry 
more apparent. 

KDJNBIUIGH AND KAST OF SCOTLAND. 

The December meeting of this Section was lu'ld 
on tlie Till inst. in the Hall of the Pliarmaceutical 
Society, JOdinburgh. Dr. D. S. Jordan presided, 
and a paper on “The Work of the Cbcimcal ^\ aste 
Products Committee” was read by Princi])al A. P. 
La line, . 

This committee was apiiointi'd iiinhw the 
Munitions Inventions Departnu'iit during the war 
to make incpiiries concerning the chemiial waste 
products available throughout the country, and to 
make iiivesligations with a view to their utilisation. 
Numeious important investigations were carried 
out, and tlu' results of tlu'se made known to 
interested inanufactunu-s. Dr. Laurie relerred 
particularly to the work on sulphide' of arsenic 
residues from suipburic-aci'l works, bauxite 
rt'sidues. and tlie residue's from tlie n'ctihcation of 
lienzol. Ho also instanced many interesting pro- 
blems which w<'n* suggi'stive for future rescarclu's. 
Sevi'ral investigations were in progress when the 
work of (h(' C'ommitti'o was stoppi'd on the di'clara- 
tion of th(' armistice'. The results of thesi' would 
have In'cn of iiiealculable value to the industry of 
th(' country, and Dr. Laurie was strongly of lh<' 
niuiiiou tliat a pernia-..‘nt organisation should have 
b(‘cn set up by Government to continue this work. 
((7. J.. l(ll!», '2:u H.) 

Mr. n. D. W. Luff then read the report of a 
Joint Committi'e of the Local Sections ol tlu' Insti- 
tute’ of Cheniislry and the Society of (Jiemic.il Tn- 
<lustry wliich had been appoint'd to consider the 
proposal to start a Scii’utitic C'lub in Kdinburgli, 
Such a club would b(' open to al4 nude memlw'rs 
of the various s<uentific societies in Edinburgh and 
to all graduates in sci- nee and mc'dicine resident in 
the <listri' t. The proposal was di.scuss<'d, and the 
fei'ling (d' the meeting was that then' was ik’ciI for 
an orgaiii'^at ion in Kdinbiirgh which would firovide 
an opportunity for social intercourse among all p<'r- 
sons of \aiied scientific interests. It was agreed 
tlial ibe proposal bi' linulati'd •among [leojih' 
interested, an ’ that a meet ing should lu' f :dled early 
in the year to i:S( uss details. 


NOTTINGHAM. 

The Ik'ccinber nn'i'ting was devoted to tin* n'ad- 
ing and disi ns'-ion ot a papi'r on ” 'I heory a*nd Prac- 
tict' in (’iiemical Industry, with special rclerciuc to 
Physn al (’lu’inistry ” by‘l)r. K. B. IL Prideaux, ol 
rnivi'i'sity College, Notl ingliam. 

Although at the moment ehemiial industry is 
labouring niub'r ti’oiibles mainly ot a politieal aiul 
social natun'. the freipu'ut neglect of theory con- 
stitnti's an important, it minor, handicap. dbe 
successful practical man. who is often an uncoii- 
seions tlieorist, would doubth'ss add to his efhcii’iiey 
by studying fbe theories upon wliieli his processes 
are basi'd. and the more enipmeal the brancli ol 
ehemistry, the greater tlu- need for guiding 
theories. For new' points of view and working 
hyf)i)thes«'s tin' industry is just as depi'iulent upon 
ai ademie w oi k .as formerly [i f. vSir W. Bamsay s 
presidential address to this t^oeiety in MKH). In 
vi(‘W' of the multiplicity of the new hraiuhes, 
snminariKi'd under the term ” phyHieal chemistry, ’ 
it w'sis difficult for the student to know w hat to learn 
and what to leave. Beseardi in works’ laWatories 
involved the application of the results of “ pure ” 
seience, and for this n thorough grasp of theoretical 
foundations during a college course w'ns essential. 


The author thou gave a mindior of illustrations of 
the applications of physical principles to various 
branclu's of chemical technology and to llu' work 
of an analytical laboratory. 

In the di.'^ciissiori Mr. Hi. 1). Bidimond referred 
to the importaiici' of ci^loidal [)ln'nomena in <lairy 
chemistry, siicli as the adsorbed layer of colloidal 
matter around fat gloliidi's, the rate of motion 
of fat particles niub'r centrifugal force, and the 
preservation of tlu' right hvdrion concentration in 
condensed milk; and Mr. J. T. Wood spoke of the 
need of investigating the action of the emulsion 
soap, oil and water u.se<l in oil tanning. In r('ply. 
Dr. Prideaux di'scrilx'd some of the difficulties lu' 
1 had encountered in arranging short conrsi's of ler- 
tures on physical (hemisfry for evening students. 


I N K W( ’ A STL K-( )N-T VN E. 

Th(' .Joint Committee of this Section and of Arm- 
j strong College has .irraiigctl a cinirse of six h'ctnrcs, 

: three to he givi'ii by Mr. E. Hat,s< hek on ” Colloids.” 

; and three by .Mr. L. Areldnitt on ” Lubrication and 
I Lnhricaiits.” The leetincs will he giii'ii in the 
{ Chetniial Ii4'(tnre Tlu'atri* of .Armstrong College, 
j Xew(astl<', on Wednesdays, .lanuary 12 and 17, 
Fehniary 2. !), 2.‘T and Alarih 7. comnieiuing at 
I 7. .‘ID j).m. .A ppli<ations for tickets should ho sent 
i to .Air. .A. Trohriilge (1. Bnniswick Place. N('W- 
castle), togetln'r with the appropriate remittance, 

, vi/.., IDs. t)d. for the course, 2s. (id. for a single 
I lecture, hut memhers of this So< jety and of ciuTain 
' kindred .socic'ties can obtain tickets at Imlf the above 
; prites. 


MEETINGS OF OTHER SOCIETIES. 

• THE E.M(.\1).\V SOCIETY. 

T’he amiual general meeting was lu'ld at Burling- 
ton House, W., on Deiendier !.‘l, when Prof. A, AV. 
Porter w;is eh'ctod presidi'ut in sncct'ssion to Sir 
Bohert Hadfield. 

.At the ordin.iry nu'eting whidi then followed. 
Air. A. L. Norhnry read a paper on ” I’lu' Eh'ctrical 
Be.sistivity of Dilute Alelallie Solid Solutions.” In 
discussing tiu' gc'iieral iiiterpret.ition of ri'si.stivity 
data, the author draws altc-ntion to the methods of 
I>lotling llie I ('suits, and shows that the type of 
{•nrv(' of)tained by plotting resistivity against tem- 
peratun' may vary oonsideiably. bo Chatelier’s in- 
tt'iprc'tation of Alatthii'ssc'n’s results for two mutu- 
ally insoluble ( omiunu'nts indic ates a linear relation 
betwc'c'U ( cmductivity anti com]>osition. In other 
cast's tlu' re.sistivity-composition curve more iic'arly 
approaches a straight line. Schleicher, however, 
has shown that the mc'chanical arrangements of 
the constituents may have an important c'fFect. Tht' 
author gives ri'ason^ for thinking that the initia’ 
additions of solute' to a metal solvent cause an 
almost linear increase in the rc'sistivity of the sol- 
vc'iit. The examination of a large' number of .solid 
solutions cO!»Hrms this view. The c'flc'ct of cold 
i work and c rystal size on resistivity, although appre- 
( iabh', is small. The author has collec UhI a large 
number of experimental data showing the ('Ifect of 
' I'D atomic per ec'nt. of addt'd element -on the resis- 
tivity of pure mc'tals, viz., iron, nickel, cobalt, palla- 
; dium. plalinniu, copper, silver, gold, magnosium, 
and cadmium. Some residts for liquid copper, 

; .scMlium,, and potassium are also given. The author 
' wn find no obvious analogy Ix'tween solid solutions 
i and iiqueou.s .solutions. On the (ontrary, the atomic 
i effects arc large or small according as the solute is 
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f.^r from or near to the solvent in the Periodic 
Table. The beariii;.; of the author’s work on that of 
W. H. and W. L, Bragg on crystal structure is also 
discussed. 

A paper by Mr. W. R Hughes described the 
forms of electro-depcsited i|’on and tlie. elfect of the 
acidity of the bath on its structure. The structures I 
of deposited iron may be divided into two classes : — | 
(1) Normal, consisting of approximately etjui-axcd 
grains, and (2) libroiis, in whicli the crystal struc- 
ture is indefinite, hi the latter case the appearance 
suggi'sts that “ the deposit is composed of a mass 
of threads or fibri's .situated at right angles to the ; 
cathode surface.’’ The fibrous structure is obtaiiu'd 
when the eleetro-di^posit ion i.s carried out iu a bath 
containing free acul, or in a neutral bath wlin h is 
kept agitateil. If the current is niaintaiucd for a 
sutficient tinu' to remove the fr«*<^ acid, the tyjie ol 
the dcpo.sit changes. It is found that then' are (i-r- 
tain macroscopic fi’aturos which corr^'spoml to de- 
finite mierostrin tures ; tliis is of use in etintrolling 
the inocess. 

A paper hy J’rof. K. 1). Campliell (University of 
Michigan) on “ A Uorci' I' ield Dissociation 'rheory 
of Solution applied lo .some Properties of Steel ’ 
was presented hy Dr. A. E. Oxley. 


INSTITr riO.N OF PFTIlOLFrM 
TFC’llNOhOtilSTS. 

At the meeting licld on DtacmlKU' 1 I, a jiaper on 
the *■ Kstimatioii of Sulphur hy tlu' Lamp Mmliod,’’ 
by F. Esliiig, was read in tlie author's ahsmui' Iiy 
lir. A, E. J)unstaii. d'hc author did not claim 
anytliiiig new in the general mcllmd, hut described 
a new form of lamp and ab^oriition -ipparatus. 

The lamp is made from blown gi i s and weighs 
about 15 grins, d'he wick-holder, which is .‘^('alc(l to 
the cap, passes almost to the bottom of the lamp, 
preventing fractionation of tln‘ oil <luringth<‘ burn- 
ing. A small stoppered .side-tube is fitted to the 
body of the lamp, hy means of wliii h absolute 
alcohol or otluu’ solvents may hi' introdmi'd in 
order to ensuri' eomhu.stion of tin* whole of tin* oil. 
The ahvorption apfiaratus eon.sists of a U-tube, one 
limb of which is pa( ked w itli glass wool saturated 
with N/ld solution of sodium carbonate. Esling 
found tliat gla.^s wool is usually strongly alkalim* 
and r(*(iuires cai’cful wasliing with mdd and water 
before use. The sulphur is estiiuat<’d hy titration 
of the ab'^nrheut liigiid, after washing out the bulb<. 
against y ili) sulpliurie acid, using metliyl orang<‘ 
as indicator and neutralising to a standard tint, or 
by determining tin* sulphur gravimet rically a*' 
barium sulphate. 

In the discussion Dr. Hun*'tan stated tliat In* 
preferred a silira wii k-hol ier to a g!a‘-s nm*, ami 
for absorption apparatus he usi'd a tulx* of ilie 
Orsat nbsorbf'r tvpf* tilled with gla<s tubing of v<'ry 
narrow' bore, which gave praitically iierfert ah.^orp- 
tion. 

Dr. F. B. Thole stated that difFuulty was ex- 
pericneed in obtaining a ■iinokclcs'; flame with a 
ehimnev of the .^ize that Ealing U'-cd, but tlii*- could 
be obviatml by u-ing a laigcr cliimm v. He also 
suggested that unless the whole of tlu> oil under test 
was consumed tlu're was liability of :id''orf»tiou of 
sulphur compounds in the wirk. also that llic volu- 
metric estimation always gave high results owing 
to the fornmtion of a small amount of nitric acid 
during the comhustion. 

Mr. H. V. Mitchell, in comparing this metliod 
with that of .sulpliur estimation in the ealorimctrie 
bomb, instanced lases whi're explosions had oc- 
curred in using the bomb for the determination of 
sulphur in petrols. 

Mr. L, Lomax, who had made over a thousand 
sulphur determinations by means of the bomb with- 
out any injury to the apparatus, stated that these 


explosions were probably due to excessive initial 
1 oxygen pressure in the bomb, or to the use of too 
I mucli petrol. He never employed 25 atmospheres 
! pressure as given by mo.st workers, hub only 10 atm., 
the comhustion being complete with this pressure. 

Dr. \V. R. Ormaudy stated that glass wool was 
usually nnnle from soft glass, and if (luartz wool 
were saibstituted the difficulty in regard to alkalin- 
ity would disappear. 

A ]iaper on “ Boring in Palestine” was read by 
Capt. P. Maiigin, 

ROYAL PHOT()(iHAPHlC SOCIETY. 

At the ini'eting held on the 11th inst., arranged 
hy the Seiontific and 'ri'dinical Croup, Mr, E. L. 
Turner dcseribt'd the n'sults of experiments by him- 
self and Messrs. Smith and Hal lam on the photo- 
inctriit determination of the relationships ohtain- 
ahle between the rellection values of the original 
;ind of the copy in photolithographic work. The 
discr<*i)aticie.s are fairly cousidcrahle and are not 
r(‘mov('d hy any of tlie modifieations so far ex- 
nmiiicd. Mr. C. I. lligson, of llio British Photo- 
graphic Re.-'earch A.ssocialioii described the use of 
(.rossid wi'dges in pliotonietric work, originally 
suggested hy Luther iu 1911). but adopted only to 
a very small extent. 1'he method of obtaining the 
( liaracteristic (‘urve by ]u-inting tlirough a wedge 
copy and a wedge at right angles to it w as ('xjilained 
111 detail, and the advantages which this metliod 
has ill some I'cspccts over the photomcti’r method 
wi'ic discussed and illustrated by lantern slides. 
Some <tf the abnormalities (juitc di’finiteiy sliow'U to 
<‘xist with sonu* of the plates examined would have 
been rcgar<l('<l as irn'gularitics of matci-ial or errors 
of exjierimcnt if found liy pliotonietric measure- 
ment. Mr. E, K. Hunter exliibitinl a form of day- 
light lamp usi‘(l ill process houses and in textile iu- 
dustrii s for colour <'st imation hy artificial light. A 
special tint of blue glass and a diffusing glass an* 
used to time dow’ii the light of an arc lamp. 


PERSONALIA. 


Mr. R.'scoe Bruniu'r. chairman of Messrs. 
Brinim r. Mtuid ami Co.. T^td., has Ik'i'Ii apl>oiiit<.‘d 
a diroclor of the Allied (^'hi'iiiical and Dye Corpora- 
tion. .\cw York. 

I he Society of Dyers and C'oloii rists has awardi'd 
the medal of the Dyers Com[)aiiy to Mr. C. V. Cross 
f(,r hi^ paper on “ (’olluidal Tauiiiii Compounds 
au'! tlu'ir .\f)|)licatious.” 

Mr. K. A. Cappelen Smith, n momhi'r of this 
Socici y si m e. 1906, lias Ix'cn aw arded the gold 
mcilal of the .American Alining and Alctalliirgieal 
So' icty for his work on hydromctallurgy. 

Prof. J. C. Irvine has bci'ii appointed Principal 
of Uic Eiiiversity of St. Andrews. Dr. Irvine w-as 
edm ated at the Clasgow Technical College and the 
(’niversitics at St. Andrews and iH’ipzig, and has 
IiiM'ii piofessor of chemistry at St. Andrews since 
1909. 

It is amioururd tliat Dr. AAY Sdilenk, of the 
UiiiviTsit.y of Viinna, has been offered a cliair of 
(lu'iiiistry hy tlie University of Berlin; Dr. K. 
'riiomas lias accepted the ciiair of physiological 
chemistry in the University of licifizig; and Prof. P. 
Ehri'iihcrg, liirector of the Institute of Agrieultural 
Clicmistrv at Giiitiiigen has been appoint'd to 
Mieicod Prof. Til. Pfeiffer at the University of 
Breslau. 

The death is reported of Dr. E. Ador, formerly 
professor of chemistry in the University of CJeiieva, 
at tlie age of seventy-five. 
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NEWS AND NOTES. 


CANADA. 

Developments in Chemical Manufactures. — JicnzoL — 
The Ix^nzol plant recently installed at tlie works of 
the Steel Company of Canada, Jitd., is now pro- 
dueiii]; 4000 galls, of benzol a day, mainly for use 
in the preparation of motor-fuel mixtures (r/. J,, 
1920, 200 ii). 

Fertilisers . — Tt is announced that the Cross F(U'- 
tiliser Co. has ])urehased a lo-acrc site at Welland, 
Ontario, where a factory for llui manufaciuiM' of 
chemical fertilisers will be orected next spring. Tbe 
company’s factory at Sydney, Xova Scotia, is siiffei- 
ing from a deticient sup{)ly of basic slag. 

Sodium S III phot e 4'he <leposit of sodium .sul- 
phate recently discovered at Fusilier, Saskatche- 
wan, is Ix'itig exj)loit<Hl by the Southern Alberta 
]{<'hneries, Lt<l., Avhich is endeavouring to s<‘II its 
])roduct in Fastium Canada. Th(‘ salt could be mar- 
keted throughout the Dominion if a reasonabh' 
freight rate were obtainal)le; th(‘ jiresent ral<‘ is 
nearly 17 j)er ton. The Salt and Potash (Company 
of (bina<la, Ltd., is la'fining sodium sulphate, <le- 
rivod from its dep<isit in Saskatcluwvan, at Kit- 
clumer, and succ<'ssfully marketing it. 

Arsrnie.— \]\ American erimf)any lias Ix'cn 
organised to develop the mispickel ores tliat occur 
in Jlastings (.’oiinty, Ontario, but mining has not 
yet begun. 

The Petroleum Discovery in N.W. Canada.— A ecord- 
Jiig to Canadian oil expert.s, the public would lie 
w<'ll advis('<i not to take too sm'iouslv th(‘ recent dis- 
t()V<'ry, by representatives of the finperial Oil Co 
()f oil near Fort iNorman, 1.00 miles .souih of tin' 
.viH-tic Circk', Although the oil afipears to exist in 
commercial fpiaiUities (ef. 119 u), th(« difli- 

< ulties ui tiainspovt, if not insolulile, are very gn at, 
the distance Iroiii the nearest rimlwav heiiio 12()() 
miles. It IS authoritatively stated that a pipe liii(> 
to the i-ailway wool I cost So(l,(KKl,0()0. 

The Pubber Industry.- The Canadian rul-b.'r in- ; 
dustry has ln'cii sutlenng from depression <!uriug , 
the la.T lew inontli.s, hut it is aulieipated that emi- 
clilioiis will imjirove early in 1921. There are ;i2 ' 
ruhher lactories with a total eaiiitid of lo.tKKI Odd ' 
andahoul 1 2.d)d <.mpluyee.s. The fadue of the lanv 
/vas t?19,(i71 ,45;], including ' 

fr ” i- o- *'^■()52.7;u Im- reclaimed ^ 

r uhher. .ts.d,* 2/ ior canvas, J? 1 .(524,772 for ' 
(Feiiih al and mineral ]troducts. and .'?l,dt;().(;dl lor I 
duck and other cotton jirodm ts. The total value ,,t 
h.' ./ulpul ill (he laetory was .'i<;tG.t55I ,(j Id, imlndii,..- ^ 
tyres worth >'2:5.;5!Ng57;]. ^ ' 

SOFT If A FR IC.A. 

ProdiK(i(pn of Nalal Spirit in 1919. - Tlic rcnnrt of ' 
ho T nion Su|,oiu,to„,lont of Exois.. for tl.o voar j 
t.M.J stat<'S that the prodiietion of Natal siiirits ! 

1,IU4 (MO KolS. in f!)l8 fo l,r,7(!,fil!t gulls in ]9]i) ' 

naiiily on afronnt of the Inificrial Coverniiient’s : 
lemaml bir sjunls having ceased. Tlu' industrv of ! 
notor lui'l, inelnding etlier ns(>d in its manufae- ' 
-ur(‘, alisorlx'd .497,102 galls, of spirit.s. ft was i 
houghi that (he exportation of Natal spirit wouhl I 
onsidt'ral) y <leeiease with the ce.s.satioii of war i 
lemands, hut it is understood that markets have ^ 
foen found in England and on the (kmtinent which ' 
Mil take ,all that enn Ik> .spared from the African j 
market for .some time to come, and projixts are on 

Imtillorics^'”*’"*’ existing ' 

A new regnlation was published during the year i 
luthorising the alternative use of Simonaen oil as 
Klenaturant for motor fuel (nntalite), and this oil 
s now being used in tho proportion of 0*5 volume | 


with 0 5 volume of pyridine bases in every 100 
volumes of the fuel. 

Prom 202,750 galls, of spirit, 89,565 galls, of 
etluT was imimifactured in 1919, and this quantity 
wa.s dispostxl of as folloH.s : - For motor fuel, 82,351 
galls.; wax hardeiiiim, 4015; amestlietie ether, 
012; paint maiiufactuiV, 201; eximried, 912- medi- 
cinal and industrial purposes, 652. ^ 

During the year peniiissidu was obtiiined by tho 
Natal Cano Jiy-Prodiuts, Ltd., to manufacture 
eldorolorrn, aiul experiments have proved that 
standard chloroform of sp. gr. 1 IKI cjiii be made 
<‘beaply enough to eomp('te with tlie imported 
article. 4 lie same firm has also started the nvinu- 
ta< turo of ah.soiute alcohol, and it is expc<!ted Ih.at 
an exjiort trade will he obtained in this (omiiiodity. 


I BRITISH INDIA, 

j Indian Crop Forecasts.— NciOm /<///. —Tlic second 
! ofhenii forecast .states that the total area under 
I s('samiim for tin' jire.seiit .sc'asoii is about 2.221,000 
' acres, wliii h compares with 2,220,000 acres a year 
! ago. The condition of the eroj) is fair, on’ the 
i whole, weather conditions liaviiig been somow'hat 
I nnlavourable. 

I Croundniils,- According to the first forecast, tlie 
i total ar(*a sown to groumlnuLs is 1,4 18,000 aires 
I against 1.274,000 acres twelve months ago, or an 
, increase of 1 J per cent. Seventy-five jx-r eenl. of 
j tlu' totaj ar<*a is in Mailras, l;5’5 iier ei'iit. in Burma, 
ami 10.5 j)(*r (('lit. in tlu' pix'siih'iiev of Bombay. 

I ( c(L//i.--'l'ho first for('( ast givt's^ the total area 
; under cotton at 18,228,000 acres, or 3 per cent, less 
than IIh^ estimate a year ago. TIu* deerea^e oecur.s 
j nunidy in Alysore and Hyih'iahad, hut increases of 
A- P^‘*‘ and 16 pi'r (cnt. are reported in the 

: ^orth-\\('st Fr.mtier Province and in tin' Punjab, 

I respectively. Mc'atln'r eoiiditions Inive Ix'cn onlv 
nnxi('rat('lv lavourabh', and In'iiee tho condition of 
1 h(' crop IS only fair. 

- deeix-ase of nearly 2 |)('r cent, is re- 

poi ted ju the area under ri(e, tlie acreage iiow' 
iHung (LlK5.0tM. Prospects are stated to he 
i generally go<xl (frst foix'cast). 

Indii.strial Progress in (be United Provinces.- Tho 

inllueiieo of ])o.st-war conditions on industry is com- 
rnc'iiti'd «m in the report of the Director of 
In.liiMn.s for IDipi. Tlio ,lifn<Miltv in oiifnining 
m.icliinoiy niul tl,,, nslrictoii roiil supiilv Imvo 
relardtxl development, and althougli capital is 
availahh' lor imlustnai investments, its How is 
mainly din'ctod to the more advaiu'ed industrial 
(•.'litres. I he export of hi.k's has temporarilv 
lalleii of, owing to the ees.sation of army demand’s 
and th(' large stocks existing in Europe ami 
America, ami prui's have fallen to almost pre-war 
lev.'!. I i»-tn-date cotton mills liave had more 
orders lh;m they could fill. 

(outiiiued progr.'.ss is ix'ixuted in the glass in- 
dustry A laetory is being eonslruetiHl near 
hirozahad lor tlie manufacture of sheet <da.ss 
bottles, and baiigh's. Tlu' ix'i'd of the moment’ 
how.'ver, IS mo,v up-to-date furnaces and nu'thods 
o manulaeturiy Raw material is iilentifiil, and 
tile r(',sult>, achieved l»y elu'mic.al research witli r. h 
.lustily the ('xpix'tatiou that tho souri'cs of supply 
may he iiiereasvd. The iuer.'asiug import iigiin's 
show iTiat tori'igii eompelition is l.x'eoming a fa('tor 
La he reckoned with, and tim (kaveriiineiU is obtain- 
ing tin' s('rvices ol a glass expert to ;idvise mami- 
laeturers in ri'gard to maehineiw and (inac.'sses of 
manuta<turc. 

I hen' is a grow ing demand for liquid oils as a sub- 
stitute' tor tat in tlu' iiianufaelun' of .soap, and the 
prospc'cts of this industry are bright. Fxpe'iiments 
mad(‘ l)v the Industrial (fieinist show that, when 
mixed in tlie right proportion with other in- 
gredients, neem oil loses its strong odour and can 
be .solidifu'd, and as the raw material for the manu- 
facture of this oil is plentiful, a new, cheap, and 
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useful inKrcdiont is rendered available in the 
manufacture of soap. Further experiments point 
to the potJsilility of utilising cotton seed in the 
manufacturo of vegetable butter, and the manu- 
facture of casein from cotUlii se(xl on ji commercial 
scale would also ai)pear to deserve attention. 

A prosperous year is rixomeHl in the essential oil 
industry. Financial assistance by the Government 
has enabled experiments to he cin-ried out with a 
view to improve tlie indigi'noiis [)r<K‘esses of manu- 
facture and substantial help to (he industry has 
resulted. An improved type of still has been intro- 
duced a!id experiuKuits in tlie distillation of roses 
continuefl. Itesults, however, were only fairly 
satisfactory, and the Industrial ('hemist is of 
opinion that a higlier pi'icentagi' of ess<‘n(e (aniiot 
l>e obtained witliout improvement in tin* flower 
itself. Experiments with clove-stems showed that 
with the improved tyi>e of still the stems can yield 
an average of d.f in’r cent, of oil with a high eugi'iiol 
content. Tt is suggesteil that although clove-stems 
are not indigenous, their distillation could lu* 
under tak(*n in India if a cheap supply of tin* 
raw' material from Africa or elsewlu'iv could he 
arranged. 

The deputation to England early in to par- 
ticipate in tin* British Industries Fair a<hieved 
excellent results, and tin* success of the Indian Sec- 
tion was reporte<l to he entirely due to the articles 
sent from the I'nitt'd Provinces. The various 
technical schools in the i)rovinces had a satisfa. tory 
year and tlie School of Printing and Dyeing at 
Cawnpore continues to attract students from all 
parts of India. A [irinting school is being ('stah- 
lishwl temporaril\' at F;irriihhaha<l and the organi- 
sation of peripatetic instruction iu rlyoing is also 
under (onsideration. The report of the principal 
of the W(*avi!ig Institute at Bemoes conoerning 
the possibilities of |)eri[tatctic weaving sclnxils and 
methods of widt'ning the scope* of their activities is 
being considere<l In Government. The appoint- 
ment of Dr. Watson, chemi.st, as the first priiicipal 
of the Bes<\ir(h Institute at Cawnpore marks an 
important stcji towards the realisation of a schciiu* 
which was [mstponed (>w ing to the war. 

Al’STBALTA. 

Mineral Production in Tasmania during 1919.- Th<* 
Se<Tetary of Mini's in his report for tin* year <‘nd<Ml 
Dt'ceinhcr, states that tlie aggregate* value of 

the iniucrals raised iu 'I’asuiania eluniig the ye*ar 
wa.s CT ,<‘101 a decrease' of eui the* valm* 

of the output for the pn'vioiis year. 'I'he itiiniug 
industry was hamiiercel ve'ry much owing to the* 
shipping strikes on the* mainland, the* iiilliie'ii/a 
epidemic. an<l thi* cleisiiig of the* Stili)liiele (’orpetra- 
tion’s works at Coe kle t'rcck, whie h w as the* only 
market for the silver-h'ad or -s of the weste-rn ami 
north-westi*rn disfiiits. .\ne)t!ie*r emth't has, how- 
ever, since been ohtaiiic'l. and the e.>iv i*-; nei\i he*ing 
purchased by a Me*lhejMinc firm for eiiii’ct shipmcnt 
to England. 

'rile quantity of silver jneuliKa'd was .')2o,.‘Ud ov,., 
and of lead 2.‘k)7 tons, the* < hie'f pro<lnc<*rs being the* 
Zeehan, Mt. Farr<*ll, Magiie>t. ami Ml. (’lamb 
mines. Osmirjdiurn is he*ing won in tin* Savage 
River, Aft. Steward, and Wilson Biver t^jstricts. 
In the latter part of the year the Gove'rnirieiit 
geologist made an exhaustive examination of the 
osmiridiiim fields, and his report is awaiteil with 
great interest. The production iluriiig the yc.u 
W'a.s 1669 oz., valiuxl at £69,61 1. The King Island 
Scheelite Co. treated 27,832 t. of ore ami obtained 
199 tons of .scheelite from the only sthcelite* mine 
now in oj>eration. A very valuable clay and sand 
deposit is being worked at Kingston, ainl high-grade 
whitening, for which there is a big market, is being 
produced. . The production of other metals and 
minerals w'as as follows (the figures in brackets de- 


note the production for 1918): — Gold 7686 oz. 
(10,528 oz.); copiier 5027 t., of which 5014 t. was 
produced at the Alt. Lyell mine; tin 1580 t. ; zinc 
j 285 t. : bismuth 1‘77 t. ; wolfram 121 t. (155 t.); coal 
i 66,253 t. (60,163 t.); barytes 399 t.; asbestos 51 t. 

I (2854 t.). 

Sandalwood Oil in Western Australia, — The Western 
j Australian Governm<*nb Gazette has published a 
I regulation which jirohihits, except for distillation 
I within the SCite, the cutting or removal of sandal- 
[ wood from certain districts included within a radius 
; of 200 miles from Carnarvon (North-West Division). 

I Tin* tirnlK'r from tliis area gives a liigher yield of 
j oil than that growing on the goldfields, and it has 
i been reserved in order to ensure a continuous 
! sujiply of wood for the local sandalvvootl-oil iii- 
dustry. in which two manufacturers arc now 
j engageil in Berth. 1’ho oil is worth 22s. jx'r lb., 

I and the yi(‘ld is stated to be 50 lb, jx'r ton of 
! wood. {fnd. .la.sGn/., Oct. 7, 1920.) 

! 

' BNITEJ) STATES. 

Use of Helium- Hydrogen Mixtures for Airships. Ex- 
perimental t(*sts have shown that mixtures of 
hydrogen and In'lium containing from 14 to 20 per 
■ (cnt. of hydrogen are not iiillanimahle under aero- 
nautic (omlitioiis; with more than 20 per cent, of 
hydrogi'ii tlie mixture is unsafe. 

A .New Lubricant for Chronometers.- Oil suitable 
: for lubricating watclics lias hitlu'rlo hct'ii obtained 
almost exclusively from the maxillary fat of tlu* por- 
poise. and has tost as mmh as .S250 a gallon, .\ 
satisfactory oil toi- this juirpost' is now being oh- 
taiiH'd from petroleum liv :i new pioc(*ss <levis(*tl h\ 
Dr. V. F. .Maheiy. 

Tanning Research. - The Tanners’ National 
C’oiim il has di.'ci(l('<l to reoi-ganise its rest*areli 
laboratory ami to rcniovt* it to one of tlu* universi- 
ties when* fa< ilities and personnel are favoiirahh* to 
continnons work! The Council has also (h'( id(*d to 
establish a tanning school in coniK'Xion with souk* 
<*(lncat ional institution, and has ri'ipiestt'd the 
National Rcst'anli Council to assist in determining 
the type of school and tin* best l(M ality for it. 

.\ New Engineering Organisation. Tin* Federated 

.\merican l*higin(*('ring Societies, which iricliuh's 
o\er lo.OhO engineers, has h('(*n organiS(*d ,’ind the 
Anu’iican Kngitieering Cmimil foi’ined. d'lu* new 
hn<ly will eiigagi* ill piil)li( welfan* work and will 
s<'<*l< to bring <*ngin(‘ers into ( lose fontact with 
pnhiie >(*rvi((*. Mr. Herliei-t Iloriver has been 
elei t4*d president, .iiifi oiie of the first prol)l(*rns to 
<*ngag4‘ attention will he to impiiri* if tli(*re has hei'ii 
r(‘tardation in prodm lion, and if so to what it has 
l)e(*n dm*. 

.Maltose Syrup. -.Although this syin|» is doubtless 
desiim'd to replaci* dextrose ou aeeouiit of its 
sup(*i ior |»rop<*rties. its immediate prospects an* not 
blight. Many .Xmerican breweries have tak<*n up 
tin* maiinlaeture ol maltose syrup without possess- 
ing the technical ability necessary for siiccc'ss, and 
the new imlii'-try is, in fact, going through tin* 
same stages as did that of dextrose. Cemp(*tition 
has iiicn'a.M*d owing to the im rt'ased availability of 
cheaii materials .snitahh* for dt'xtrosc manufacture 
aial tin sharp fall in the price of ordinary sugar. 
N4'y«*il iu'h'ss. wol|-<*(|uipper| plants eontrolled by 
traini*d personm*! are producing excellent maltose 
^ yrui) ot good colour and free from the objection- 
aide maltose llavoiir. 

Incomplete Combustion of (iasoline in Automobiles. — 

In a recent address to the Washington Section of 
the American Chemical Stxii'tv, Dr. A. C. Fieldner, 
sup(*rvi.sing du'mist to tin* U.S. Bureau of Mines 
Exfmriniental SUtion, Pittsburgh. Pa., stattnl that 
j 30 per cent, of the gasoline u.sikI by automobilefi in 
I the Cnited States was wasted owing to imperfect 
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(•ombuBtion due to dcftxitive carburettors. The 
estimated consumption for this puriwse is iMOO 
million gallons yearly, and at the present price of 
31—34 cents a gallon, the lo.ss is caleulat('d to b«^ 
1:^346, .S()0,(X)(). The estimated wastage av as deduced 
from experimental figures obtained in investigating 
the ventilation of tha proje<‘ted vehicular tunnel 
under the Hudson Kivcr (</. ,J., 1320, 1G8 r). 

Nickel in 1918.— The nickel jiroduced in the United 
States in 1918 amoiint(‘d to only about 440 short 
tons, valued at .'if4()l ,000, which was saved as a by- 
product in the eh'ctrolytic refining of copper. The 
country obtained its supply from Canada and, in 
much smaller (juantity, from New Caledonian ores 
matted in France. The total weight of nick<4 in 
;ill forms impcnted during 1918 atnountc'd to 
73,207,147 11)., vahu'd at .$11,520,77.4. Tin* exports 
during the period amounted to 17,409,5{K) lb., 
valued at $0,927,011. 

Nickel or nickel salts (nickel sulphate or nickel 
animonium sulpliat<‘) w(‘re produced by tin* 
American vSnu'lting and Itefining ('o., liaritan 
Copp('r Works, and Nichols (\)pper Co. Tin* 
Unitf'd Slat('s Smelting and Hefining Co. separat(*d 
nickel salts from copper-bearing m;iteri.-ds made 
from (kniadian or('s and bt*longing to the Intt'r- 
national Nick('l (\). Tin* salts w('re all retunu'd to 
tin* latt('r company and are not includ(*d in the 
(stimates of American production. The Inter- 
natiojial .Nickel C4>.. which had i)reviously refined 
all its nickel matte in Anu'rica, startl'd refining in 
1918 at its new plant at Port Colbourne, Ontario. 
Heri^ it I'xpects to bo al)l(' to ri'line enough nickel 
to supply the llritish Fnipire. as the plant was 
(h'signed to produce about 15 million lb. of nicki*! 
per year, together with about half this amount of 
coiiper. — {(’.S. ti'co/. Sui t'., Jinio 29, 1920.) 

Cadmium in 1919.- The world's suiiply of cadmium 
is mainly luoduced in Ami*rica and (li'rmany, but 
a small output is Ix'ing made af the elci trolytic 
zinc plants o) llriinner, Mood and ('o. and Clmnci* 
and Hunt in Kngl.ind. Thi' American j)roduction 
tor 191<) amoiinti'd to 99,939 lb. of metallic 
cailmiuni, valued at $121,920, and 31.197 lb, of 
cadmium sulphidi', valued .at .837.1.30, The; e is no 
great demand for cadmium .‘ind the production 
fluctuates very gre.it ly. Tin* maximum capacity 
lor ini’tallic cadmium reported b\' producers is 
29, (MM) lb, a .1 ''nth, or about 17.4 tons a vi'ar, but 
the jirodncing .ap.acity could no doubt be brought 
uj) to 401) short tons or more per juinum. The 
jirico of cadmium would be the deciding factor in 
determining the gradi* of cadmium fumes which can 
he worked at a junfit. According to the data 
obtained, the iinnual accumulation of padmium- 
bearing fumes is about (MM) short tons carrying a 
content of about 75 per cent, of metal. 

In the 1918 jmblication {cj. .1., 1919. 271 it) par- 
ticulars Aveio given of the substitution of cadmium 
tor tin in solders, and in this connexion tin* 
(London) Minimi Jinirmil of .lanuary 3. 1920, pub- 
lished an abstract fiom tin* Mrtiillfxirsr , which 
stated that (lerman expi'rienci* lias sliow ri th.it 
cadmium is usi'less for most jir.utical purjioses. 
The most important usi* during tin' war Avas prob- 
ably in bronze tch'grajih and telephone wires, a 
traction of 1 per cent, of cadmium being used as 
a (leoxidiser in Fri'iich and Italian manufacture. 
'J'be metal is also used as a deoxidiser in making 
nickel alloys. Th(*re is, therefore, sonn* promise 
of a very considerable demand for ladmium in the 
next few years. 

Sulphide of i*admium is a Avell-knoAvn brilliant 
yellow pigment of great permanency, which is used 
as ft protective coating over chromo-yelloAv in 
painting vehicles. It is aJso extensively employed 
to give colour nnd lustrjc to glass and porcelain. — 
if'.S. (Jeol. Surv., June 18, 1920.) 


“ Commerce Reports.*’ — The annual subscription 
for ronnnerve lleixnfs, published by the United 
•States Bureau of Foreign and Domestic Commerce, 
has hc‘<*n rais<*<l from .$2.40 to $.3. .40, a.s from 
i .lanuary 1, 1921. FroAi that daU* the annual re- 
I views of eomnH*ree ai’|l indiisiry pr(*part*d by thi* 

I eoiiKiilar offieers Avill lx* incor[)o rated in i '(imvierce 
; Itfjmrfs, insU'ad of appearing in suj)|dement form 
j as hitherto, I’ln* lL*ports can lx* ohl aim'd from the 
j iSuperinti'iidont of Documents, Washington, D.C. 

j CFNFKAL. 

(jernian Chemical Publications. — A drastic cliange 
I in the mode of issue of tin* ZrHsihrift jiir iimjc- 
j inuiilh' ('hf’uiic has been decided upon for 1921. 

I Hitherto that journal now- coining into its 34th 
; yi'ar has eonsi.stod of three jiart.s with separate 
pagination : ( I ) .An “ Aiifsatztc'il,” containing 

original art ides; (2) :i “ Wirtschaftlieher Ti'il,” or 
i economic section; and (3) the technii-al portion of 
; flu* Chf’ntischr.s Zeutnilhhift . nicse parts were 
i.ssiicd twice* weekly, as follows: ~(1), (2), and (3) 

; were issued together at 2(M) nik, yearly, (2) at 
.41) mk,, and (1) and (2) together at 120 mk. Partly 
; on aicount of excessive cost and partly because the 
, division of till* abstrai Is into “ pure ” aiui 
“applied” Avas found to lx* unsatisfactory, it has 
been decided to discontinue the si'parate issue of 
' the techiiie.il portion of the Zr lit nilhlaft ^ hut tdl 
inejnheis of the Verein Deutsdu'r Chemiker will be 
allowed to suliscrihe fur tlie entire Zj^ntniUihif t at 
till* sami* snhsi ripl ion rate. viz.. 200 marks, that is 
asked ot nienilxus of the Lerman (’hemical Soeii'ty, 
the priee t.i non-memhers ot these societies being 
loot) mk. It is stated that the price of 200 mk, 
does not (over ojic-half of the (•(*st of production and 
distrihntion, tin* do tbit being mad(' good liy the 
.Adolf Bai'Vei- .Society. 

Tin* /, flir <1 mie innijf 1 ' I'iicniic will thei’efore in 
; future consist of two pai ts only, an “ .Vnfsatzti'il.” 

; wliidi will he inotiified to iiidmh' I'cviews of pro- 
gress in the ditfeient brandies of ]iiire and applied 
ehemistry, and an eeonomie portion, consisting of 
i the existing jinhlieat ion Ihc ( he mi. sell p /mhistrif, 
to he issui'd as a weekly supplement. 4’ho siih- 
I seription jiriee lor the Znf .'irh riff . together witli 
postagi*. etc., lias Ix'eii fixed at 5(Js. fm- Fngland and 
' (olonies. $11.20 for flu* United St.ites, and 127 fr. 

I for Fram e. 

Mauritius in 1919.— I'lie annual report of the 
; Department of Agrieultnre for 1919 estimates the 
■ sugar crop for 19l9-2jl at 2.35, 190 metric tons, which 
; compares w itli 252.770 tons in 1918, and an average 
: of 231.340 tons for the period 1912-1918. The crop 
IS estimated to consist ot 9L4.4 per cent, vesoii 
sugar, about 1 per Cent, of first syrup, and 4 per 
cent, low syrup; tin* increase in tlie luoportion of 
i ve.son from 7.3-8 pi',- cent, in 1911 to the present 
' figure relleets improvement in the mi'thods of rnanii- 
faetnre. The nuniher of sugar factories in opera- 
tion remained at 54. 'I’he production of alcohol 
Irom wash' niolas,se>, forms a siihsidiarv industrv. 
hut the output- 1.. 429, 315 litres in 1918-19- is 
inaiidy used locally for human eonsiiniption ; atten 
tion, hoAvcA'cr, is being paid to th<* production of 
motor spirit. Hitherto, most of the molasses has 
hix'ii list'd a^ a fertilisi'r. Of aloes jihre. 10.139 hab's 
Avas exported, but trade was limited owing to lack 
ol tonnage and tlie adverse I'Xcliange 'I'lie \anilla 
industry n'vived during the year owing to imjuoAvd 
demand, and the experimi'iital [ilantalion of limes, 

1 Avhieb is making good j)i-ogress. \a;is extended. 

: There is considerahle stopi' for the pl.inting of 
' ('oconuts in the colony; tliis crop ronstitut. s the 
, .staple industry of the adjai'ent Oil Islands, 

I During the year the Uliemieal Division analysed 
• >54 samples of fertiliserv. cane juices, molasses, 
j etc., and 452 samples of soil. Invi'stigations AAcro 
j made on the production of salt from sea-Avater (the 
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four salines in Mauritius produce about 1800 tons 
of salt per auTiuru), on cane juices, statistics of pro- 
duction, etc. Various diseases and pests of sugar 
cane, and tlic causes of deterioration of sugars 
were investigated by tlu5 Ci{R)]ogical Division, and a 
preliminary study of the co|t of .■sugar production 
was undertaken by the iStatistical Divi.sion. Among 
other work the Kx[)erinient Stations studied the 
selection and cultivatnni of sugar canes, the pos- 
sibility of replacing the local fibre-plant Furcrufa 
by sisal, and the cultivation of Sea. Island and 
Sakellaride.s cotton (r/. J., 11)20, 20G u). 

Suspension of Nickel Mining in Norway. - Follow iiig 
the closing down of tlie Cliristianssand nickel mines, 
work has now been snsjierKh'd at Hosanger, and eon- 
seipiently the produel ion of ni< kel ore has entirely 
ceased.— (Z. amjCH'. Chan., A’or. 12, 1020.) 

Fluorspar in Derbyshire. — It is announced that Mr. 
C. S. Clarnett, of Sbeiludd Fni v<>r.'.;ity, 1ms dis- 
covered, near Wirkswortb, in ])erl»ysliir<', ;i deposit 
of fluorspar assaying 00 — Oo per cent. CaF.^. which 
is ,‘10 ft. thick and extends for about a mile. \ 
(dit'sterlield .syndicate, it is statial, lias .secured the 
land and will start oiierations very shortly. 

Phosphate Production in French North Africa.- In a 

recent discussion among the owners of pliosjdiate 
de[)osits it w'as .stated that the production of phos- 
pliates in Tunisia, Algt'ri.i, ami Morocco could be 
increascil to 5 million tons p(»r annum, of wlnhli 
amount Tunisia could produce 2 rnillimi tons. The 
present low outjmt is attributed largely to scarcity 
of labour and lack of trans[)ort facilities. — (T’.N. 
Com. Jic])., Xov. 8, 1820.) 

The (juano Deposits of Sardinia. — Tbe^e deposits are 
HOW' being inv('stigate<l 1)y kmding Italian ebemists, 
W'bo have found that some of lliem cie v.diieb'ss, Imt 
that others contain u[) to 11)'>^1 per cfuit. of organic 
matter. In ri'cent yi’ars the guano lias been used 
in Sardinia and in Italy, ami experiments bavi* 
proved its value as a dressing for <-ereal < rops ; tlu' 
cost of prcKluction is, bowi'vcr. liigh owing to tli(> 
varying richness of tiie di'po^its wliicli mai'Ssitatcs 
careful selection of those which can [n'otitahly lie 
exploited.— (/. anneu'. Chnn.. Oct. I.*], 1820.) 

Tungsten Deposits in Umssia. — The only known 
occurrence of tungsten in Fnropean Ku.vsia is that 
of wolframite at the Doyev mines. Kamishlov, 
Government ot Ikn in. I’Ih-nc mines wiwe not worked 
continuously prior to the war, and tlie total pro- 
duction did not exceed 0.) tons of ori' containing 
over 70 A\(),. .Several dcpiKits ol hiiih-gradc ntc 

have been woiked intermittently in tlie .Vertcliinsk 
di.strict of Transhaiknlin (Asiatic lliis-.ia), hut the 
output has been small. Indications of tniigstcn de- 
posits have, it i.s stated. IxaMi tonnd in the Kolyvan 
mines in .\ltai ; and s<'hc( lite is said to o(< ur in the 
Zmoinognrsk mines in Altai, in th" Berezov district, 
of the Ekaterinburg miniinc dislrut, and at two 
jilaces in tiie Caiicasu>. (' .N. i'n-n Fcii Sent 

18. 1920.) 

Saif Deposits in Czecho-Slovakia. 'J'Jic evacuation 
of eastern Biisinia by Bumama has given C'/ei ho- 
Slovaki.a s;dt mines which yicld.'d .dioiit r)(),i)(){) 
metric tons of s.alt in 1818, nr ahmit one-;^'x(li of 
the entire consumption. The ImmIs, located at 
Aknaszlatina. are estimated to contain 00 million 
tons. The .salt is of (ine grain and contains md 
more than 0 2 to 0'4 jier cent, of imi)uriti« s. Close 
to the salt mine there is a large cliemical factory 
wdiicli produces soda and other cheinicalM used in the 
manufacture of glass and soap, etc,; cxtimsive 
fore.sts in the vicinity provide ample su[)pli<-s of ; 
fuel. There are also large salt deposits in the Berm; 
and TJzIiorixl districts of Rirsinia, and as the formeB 
Hungarian salt mines at Slaria Dane and Solny rad 
are also within the territory of Czecho Slovakia, it 


’ is anticipated that the production will be sufficient 
to cover the whole of the country’s needs.— -(C .»8. 
Co/a-iicyi., >SV'pC 30, 1920.) 

The Polish Salt Industry.— The salt mines now 
being worked in Poland comprise tho.se at Bochnia, 
Dolina, Drohohvez, Kaliisz, Kos.s(,)W, Lacko, 
Lanczyii, Stchnik, and VVicliczka in Galicia; 
llohmisalza. Gora, Wapno, in the former Prussian 
territory; and Cimliocinek in the ph'hi.scito area, 
llie output fer 1820 is estimated at 681, (XKJ metric 
tons, and comjx'tent authorities anticipate big de- 
velopments which will react favourably on the 
chemical, metallurgical, tanning, and paper indus- 
tries. — (/. (iiKjCLV. Chetn., Oct. 5, 1820.) 

“ lU'paralioii ” Dyes in Italy. An agremm'nt ha.s 
ln'en made hetweeii the Italian Government and 
tlu' I nioii of J)ye-mak('rs and Dye-iisms ndating to 
the disposal of dyes and intermediates furnislied by 
(Germany under the reparation schenu’. 4’lie State 
will fix the sale price of the dyestuffs, and the 
I'liion, wiiidi has provided a giiaranOs' of 8 million 
lire (L'3G0.(K)0 at paiO, will pay all expenses con- 
ncclc'd with selling, he rc.sponsihle for transport, 
and H'ceivc a commission on each contract. Up t/O 
the [ircsi'iit 700 MK'tric tons of dyes lias been n.'- 
ccivcd. uiion wiiicli a commissiem ef f per cent, is 
p:ival)h'.— (7'rr. Fmil. ('him., Nor 13; Z. antiew. 
Clinn., Jhr. 7, 1820.) 

The German Hauxite and Ahiniiniuni Industries.— 

'I'lie total monthly output of tile State-s'ontrolled 
aluminium works in (h’rmany (c/. d., 1820, 80 u) 
increased from GOO tons at the beginning of 1810 to 
2lM)0 and 2300 t. throiigli the autumn of 1817 and 
in 1818; tin' production <l(s'n':iS('d to 1000 t, in 
Fchriiary, 1820, on account of tlie shortage of 
h.auxite ami find. Two of the State-controlled 
companie-;. the \ (>reinigU^ Aliimiiiiumwerke A.-G., 
and tin' Frftwerk have a total capacity of 

30.000 tons per anmim. and that of the Jnnwerk 
.\.-(J. is iK't st^tcil. The sales organisation of 
rhesi' <-ompanies is controllLMi by tlu‘ Metallgesell- 
.schaft of Frankfort. 

'I'ln' prim ipal lanixitc mines an' situatial near 
Frankfort, in tin' Darmstailt area of Upper ile.sse, 
and on the wi'Stern slopes of the \’ogcIsb(‘rg. ’Fhi' 
pre-war jna'jndice ag iinst Ulijier-l li'ssian bauxite 
has IxM'n partially overcome by bctti'r aciiuaintance 
with the produft. and the chief bauxite jiroducers 
liave amalgamated to form a new’ company, iho 
Ihiiixit wer ke A.-(i., Frankfort a,.M.. which will 
ctfcct its sales in <'ommon with certain other coiii- 
[i.inn'-i through tlic ^'creinigung Hc.ssisclicr Bauxit- 
gruheii U.m.h.h. in Munster. It is rcjiorted that 
Dutili interests havi* invested 1.3 million marks in 
the new eomii.any.- -(/Id, of Tnutc J., Oct. 28.1820.) 

Prospccls of Fertiliser Supplies in (iermany in 1921. — ■ 
The .Mini . try for Food ttnd Agriculture has recently 
n.>uc<i the following intormation in regard to .sup- 
plies of fortilncrs in 1821: — (iivcn adeciuatc suii- 
[dii's of find, the potash industry should )m‘ ahh' to 
meet all demands, hut the supply of nitrogmious 
and ph"-pliatic fertilisers is liktdy to hc' ditHculf. 
1’hc lollowing tahh' sliows the consumption by 
Gorman agricultiiro of tlu' jiotash (KJ)), nitrogen, 
;ind phosphoiii- acul ) contained in artificial 

fertilisers during the years ('ended April 30) men- 
tioned ; 


itcti Ic Tods. 

Pot.iMli. ^'ilroocii. Phosjitiorlo 

Aciil. 

1811 .337,000 ... 210,000 ... G30,()()0 

1818 778,000 ... 82,000 ... 323,000 

1818 670,000 ... 113, (){)() ... 230,000 

1820 7.36,000 ... 1.38,000 ... M7,(XX) 


By contimioMsly enlarging the factories, it is 
linfxd that the nitrogen industry will l>e able to 
.supi)ly 300,000 metric tons of nitrogen, as synthetic 
nitrogenous fertilisers, in J1921, and thus provide 
amply for home requirements. Supplie.s of phos-. 
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phatic fertilisers still cause grave anxiety, but there 
IS hope til at, under the kirins of the Spa Agreo- 
inont, large quantities of raw pho.sphate will be im- 
ported and thus cnabhi superphosphate niamifac- 
tiirers to fulfil orders for next sjiriiig. Costs of 
production in the fertiliser indu.stry are so high 
that any reductiou in prices is hardly to l>e ex- 
pected. The IVIinistry is investigating production 
costs, and taking steps to stabilise prices and to 
secure mure prompt distribution by the railways. 
— {('hem. linL, Nov. 3, 

New fiernian Leather IK*8earth Institute.— An Insti- 
tute for Leatlu'r (dii'inistry has beam cstablislu‘<l in 
the Darmstadt “ Ti'clinische Hochschule ” with the 
hell) of contributions from tlu' State of Hesse, the 
city of Darmstadt, and tanners, l^rof. K. Stiasny, 
of Vienna, formerly professor of the leather indus- 
tries (h'partnient at liiH^ds UniviTsity, ba.s bi'im ap- 
j)oint<'d prin(df)al of the Institute'. — (Z. om/ea*. 
Chfin., Nov. 9, 1920.) 

The Itimianian Oil Industry. — The 110 oil eom- 
jianies operating in Rumania iio.ssess a combine-d 
capital of 590,500,000 lei (1:21,220,000 at par), of 
which tile 37 Rritisli companies po.s.s('S 3 £6, 200, (MX) 
or 29' 7 per cent, and tin' l.'t f lei man and Austria- 
Hungarian companies £0,180,000 or 30'6 per cent, 
'the pericntages of the total capital lield by other 
<-()untries are as follows: — America, 4‘7, Relgium 
21, France 0'5, Holland 7'5, Fngland ami Holland 
1T3, Italy I’l, and Rumania O'd per cent. — {U.S. 
Coin. (h'f. 28, 1920.) 

Transfer of the Argentine Oilfields. —The Compahia 
Argi'utina <h' CIonuKloro Rivadavia. has I'nk'red into 
an agreenu'nt to transfer its oilfields to the Ruenos 
Ayres Wi'sU'rn. (treat Soutln'rii, and Ruenos Ayres 
and Raidin' railway coni])ani('s for a period of 20 
years, with an ojitional prolongation of a further 
10 or 20 years, in t inNitlera tion of a sum of 150,000 
fpapc'i) ])esos (equivalent to about £12,100 at 
normal exchange), of 12.J per rei^t. of the gross 
yield i/f oil after dc'ilucting (luantities con.sumed in 
working the fiehl, and 1,000,000 jiaper pesos 
(£8;l,()(X)) for tlu' plant, pipe lines, petroleum, 
buildings, etc. The railway conipanh's undertake 
to bori' a minimum of 20 wells a yc'ar within three 
years, and 0 wi'lls a year in the following 9 yeai;s. 
up to a total of too wells, but may cea.si' boring 
vitliin 7 yi'ars, when tin' ('oinodoro ||tivadavia (^’o. 
may maki' nc ' hoiings for it.s o^\ n account; they 
also undertak( ‘o carry 121 per cent,, or .some 
200, (lot) tons, ol ' iic oil produced at cost ])rice. As 
the railway companies recjuirc .it least Ooil.OOO tons 
of oil i)cr annum, they Inna- the gn'at<->t int('rc.sl in 
])i()duciug as much jn'troh'uin as possible in tlu' 
sliorti'St time. (f'.N, t'm/i. /I'e/c. Ort. 20, 1920.) 

The Pofosi Mining District in Bolivia. — Thft Potosi 
district is (\s.s<^ntially a mining district which 
centres around the Cerro de Rotosi inonrtain. Tin* 
ehii'f ores are tho.se of silver and tin, but ores of 
eopper, lead, antimony, and other metals are also 
mined. During 1918 the district exported the fol- 
lowing niinerals: — 'i’in (‘oiieentrates, IG.99'5 nielrii- 
tons; tin har.s, 582 t. ; wolfram, 1990 kg.; silver, 
22'84 t. ; eojiper, 31 t. ; and bisinutli. 18’3() t. There 
are three import.-int mining companies, one of 
which owns the only smelter in Rolivin, whilst 
.iiiothcr, of Rrench origin like tin* first, has a 
nuxlern eoneentration plant which turns out about 
5 ton.s of barilla, with 55 — 60 per ci'iit, of tin, a 
day. Tlio third company is tho Anglo-Rolivian 
Mining Syndicate, Ltd., which owns important tin, 
silver, and bismuth mines near Atoeha, in Southern 
Rolivia. A lonipany, .oiitrolh'd bv Rritisli interests, 
insiwiled two dri'dges to work alluvial tin (h'posits 
III the bed of a river near tin* city of Poto.si, but 
"ork has sto|)ped. as the -dredgi's, which cost about 
£100, OOO, were burned. Mining niethoils. in 
general, are antiqiiatotl. — (U.S. Com. liep., July 


PARLIAMENTARY NEWS. 

IlOrSE OF^ COM.MONvS. 

Zinc Concent roles . 

Sir P. Lloyd-dreame, replying to Mr. AVignall, 
stati'd that the (jovernnient bad agreed to |)nrehase 
Australian zinc concentrates for a pcrii d of 10 year.s 
alter Lbc <lccla ration of picacc'. Stocks of coiieen- 
t rates held by ilie dovernnient amounted to 503.009 
tons, but none bad bei'U acqnirc'd since .laiiuary 1, 
1920, owing to the strike at Rroken Hill. The 
adverse state of tin* bonu' speltf-r industry was iiot 
due .solely to the (Joveriinieut contract with Aus- 
tralia. — (Dec, 0.) 

Petroleum E.rjilorofion in EikjIoioI, 

Mr, Hope, replying to Mr. Holmes and Viscount 
. ('nrzon, s.-tid that ol the seven liorings in Dcrhy- 
shirc one lias been conipb-li'd, two were temporarily 
: sn.spi'iidci], and four wen* still iii operation, 'Die 
Hardstoft well was producing 50 barrels a week, tin* 
total production to Xovenilier 27 bi'ing 4318 barrels 
(557 1.), wliicli had been sold at £22 IDs. per ton; a 
jminpiiig test was to be made sliortly. Out of the 
sum of £1.000,000 voted by Parlianieut to be ox- 
pended under tile agreement with Mi'ssrs. S. Pear- 
son and Son, l>td., the tola] e.xpenditurc up to 
1 the end of October, 1920, was £l()9,8;59, ineluding 
£70.000 spent during tlie pri'sent financial year. 
(('/• d., 1920. 359 k.) (Dec. G, 7.) 

Key } ndii.'<tri€.‘i Bill. 

Answi'ring Sir P. Alagnns, Sir P. LIoyd-(Heame 
stall'd that till' Oovernnient intended to introdueo 
the Rill dealijig with key indnstri('s, otlier than 
th<* dye iiulustry, as tlu; first measure next session. 
-(I)cc. 8.) 

Pruteciion of Dyestuff Industries Ahroad, 

In rojily to Mr. Briant, Sir R. Horne said that 
with regard to the jirotection of tlie dye industry 
in ci'rtain foreign (;ountr]e.s, the French tariff 
duties on chemicals wmre revised in Xoveinher, 1919, 
wlu-n tin- clns.sification of coal-tar dyes was con- 
.siderahly clahorate.l and tlie tariff rates on certain 
( lasses of tlicse dyes increas('d ; at the same time all 
colouring materials and chemicals imported from 
Oermany in <*xcess of the* levy imposed by the Peace 
Treaty wi-re sulijocted to an import licence. In the 
I tiited States, an Act ot 19 IG revised the tariff 
duties on dyestuffs and imposed s[)('cial and 
additional duties on dyes and ink'rmcdiatcs for at 
lea^t hv cycar.s; the [irohihition of the importation 
ol dyes, sav<' und('r lit’cnee, established during the 
war. was still in lorce. In S^vitzer]and most dyes 
wi'ii* sulijeet to a small duty under the ordinary 
( ustonis tariff. — (Dee. 13.) 

Cntd Ouf}>u(. 

•Mr. Rridgeman informed Mr. Swan tliat the ('oal 
output lor tin* three we('ks following the full 
resumption of work in the miiu's w.as 15,503,409 
tons; in the eorresponding pi-riod of ltlI9 the oupnt 
was 11,338.900 t. — (Dee. 13.) 

• Kleetricify BdJ. 

In a written answer to .Mr. Simm. Sir l<h Cleddes 
said tliaf time had not been available for tlu* eon- 
sideralion of the Kh'etrieity Rill, owing to its ('on- 
troversial nature, hut the Fh'etrieity Fommisioners 
, had found a gi'iiera! di.Nposition on the part of 
undertakers and authorities to co-nperare in tluv 
promotion of voluntary .sehenu-s within tlie ambit 
of the Act pas.s('d last year. Tlu* Rill now on the- 
Order Paper would be withdrawn and replaced by 
: a^smaller inea.suro.— (Dec. 13.) 
j Sir R. Oeddes presented the Electricity (Suppl.v) 

I (No. 2) Bill, which is intended to arneiul the Elcc- 
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tricity (Supply) Act, lf)19, and to provide the Elec- 
tricity Coinniissionors with powers urgently neede<l 
to enable them to proceed with their statutory 
dll ties.— (Dec. M.) ^ 

Abttft'ment of Smuhe o^if No.rioit.s I'ojiour.s. 

Replying to Mr. .Morrison, Mr. Parker stattnl 
that the Interim Report of the l)e|)artniental 
Committee on Srnoki' and .Vo.xions Vapours Ahat<'- 
inent had Ix'on eonmnini< ateil to the Housing Com- 
missioners, who had been instnieted to eonsid<‘r 
proposals snbmitt<'d with a view to giving efleet to 
its recomniendations. laaal authorities would be 
invited to considei- the various substitutes sug- 
gested for tlu' open <oai fire wlnna' these eoul.l l)e 
eeonouiieally adopt'd. - ( Dee. 1 I.) 

hnjxtris and of ( '<nil and Di/fs/ iiff.'<. 

Sir R. Horiu'. in a written answer to .Mr. ]*arkin- 
son, snjiplied the folK)wing informal ion regarding- 
t!i<' trade in coal and dyestulfs betwecui the ruitcl 
Kingdom. (Germany and Snilzerland during the 
])eriod Jaiiua ry-Oi lober, 1920: ; 

Tniti'd Klauilotii. (.a'riiiany. Switzcrhind. I 

I'oiis. Pons. ' 

j;\i)orts of t oil! .. ir.o.aa;i 

,, coal-tar .. .. -71 .. S'i7 I 

,, tar oil, creosote, 1 - 1 1 -. It.ss ; .7 .. 101-7 

otlK'r picHlacts (d coal-tar 

distillation .. .. t.'>J-- .. .‘no^efi i 

Imports of coal-tar iiitcnncdiati-'' and ! 

dyestulfs -I'Jl . . 2.'»7:'1 i I 

The total I <'-<'X|>orts l.i ail eonnlru's of < (lal-tar I 
distillation prodm ts (»f foreigti or colonial manu- i 
fat lure W('re; - Kelirurry. It) t. ; duly, 29‘ I i. ; i 
August, ij'S t.; and St'ptemht'r. t.— (!)e(. II.) j 

Tiiiojstr)) (hr. , I 

111 answer to .Mr. Wignall. Mr. .1. Hope said that 
tlie (loverniiieiit was jio longer under any obligation 
to purebase tungsten ort- frotn any sour(.e. ,\s a ; 
result of war eontraet-. about 1271 tons (tf tiuig- 
steu ores hatl been ia(eivt'(l trom Australia during 
the present year, but not more tban 2(H) tons ot ' 
wolfram and inolvbdenite reinanied unsold. 
(Dee. (>,) 

( ' nrnijdojimr Ilf in flir Finr Chrmind Tiadr. 

Mr. Ronar Law inforined Major Barnes iliat In* 
was aware of the growing nneinployinent in tin* 
drug and fine (hemieal trade, and witli regard to 
the urgent need of tbest- matt'iials in Russia In* 
referred liiiii to the I’riiiK* .Minister’s statemont. 


! Jhity on Pyrorylin Solution. 

i Mr Cliamberlain, answering Mr. Barrand, said 
i that the import duty on all preparations and mix- 
tures containing spirits was asw^ssed on tlio 9 i«(‘»Dty 
; ot proof sf)irit they co ntainnl ami that no 
: tnni was jmssible, or advisable, ‘ 

, pvroxvlin solution (used in making iiatout leatlieiR 
j (Dei-. 10.) 

j ])i/eslufjs {linjiort Unjidntion) liili . 

Tin* Bill was (ousideivd in Standing Coiiimitteo 
j on ib-i-ember 9, Id. II, lo. and, with few exeep- 
i tioiis, the amemiments movcil were rejected. These 
! iiieluded proposals to limit tin* import prohibition 
to (Jerman dyes; to (>xclnde iutermediaU*s. syiitlu'tie 
iiu*dieiMal pnxluels, and nt'W dyes (lor one year); 
and to retluee the period of prohibition to three 
years. Sir R. Horne assured the Committee that 
at least one seiontilie man (w ho should he a eliemist) 
would he ajipoinit'd a.s a neutral memlu'r of the 
liet'iising eomniittf e. 

On the Ifeport Stage (Dec. 17), a new ( Inuse was 
inserted jiroviding tliat the import jirohihition of 
any dye, etc. he terrninati'd when it is sold by maiui- 
faetnr<‘rs for oxjiort at a jiriee hi*Iow tliat current 
in tin* lioine mark(*t. .Vnotlier <lause projiusing to 
limit diviileiids jtaid by a dye-making firm to S per 
cent., so long as tlu* import of any dyi* made liy it 
was prohibited, was r<*jeeted, as was also a proposal 
to iiermit tin* (ontinuaiiee of an import lieenei* until 
It was proved that the same artieh* was being manii- 
faitured in tliis eounlry, .\u amendment ])re- 
serihing that any licence grantt'd in a iiartieiilar 
ease sliould ijr-io faefo Ix'eome a general lieenei* was 
in*gali\ed, and a motion to siihstilutc four <ly<'- 
iiM'i's, of wliom two should lei'i'esent W()rkp(’ 0 |)K*, 
for live, u.is also rejeiti'd. \ new siih-soetion 
aiilhoiising tin* free ingress of any dyes produced 
within the Kni])ire was added, hut an attempt to 
limit the pt'iio(i of operation of tin* .\el to one year 
met with no sut-ecss. 'i'lie ( Jo\ei nment |)roposal to 
bring tlu* .\< t into operation on Jnnuaiy' id, 1921. 
was acfepti'd. 1'lie Third IL-ading was agri'ed to by 
111 voti's to 2d. and the Bill wa^ passed, 

d'he ILII passed through its vrveral stages in tlie 
Hou>-e ot Lords, and was |■(‘pol'to•d to tin* Hoiisi* 
without amendment; it reci'ived the Loyal ,\sse)it 
on !)(■( I'liihor 22. 
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made oil Docemlier 12. to tin* elfeet that in'gotia- 
tions were proi eeding u ith the RusNian Trade Dc'le- 
gation with a view to estahiisliiiig trade relations 
with that country. — (Dee. 12.) 

]] omen and 1 ouno Versi>n^ i Hm filoi/mriif in Jjnnf 

/hocrs.w.sl Hdl. 

The lairds’ amendmein' to the Women and 
Young Cdiildren ( I'lmploy nn-nt in la nd Ri 
Bill were agri'ed to on i)eeemhei li; they w<'re of 
an explanatory or <lrafti’ig nature. In ('laii.se 1 
the prohibition of the mnphiyment ot wonn*n. etc., 
in the reilin tioii of zim- or load oies, ainl in the 
nia nil fai tu re ol oxide*. ( ar lxmaL*. eliromati*. or sili- 
cate of lead, was extended to tin* tia-afnieiit of 
such ore.s. and to the mauiddu I ore of mdate ami 
nitrate of ]<*iid. 

Smidr Vactoni. Jtnnoirn . 

Replying to Mr. J«*ss(,n, Col. L. Wilso'i said that 
the propose*!} central sugar fae tory in .Tamaiea 
would have a capacity of 10,000 tons p<*r annum 
and would treat sugar-cam* grown by small-holders 
as well as cane from other .sources. A consulting j 
engineer was proct*eding to Jamaica to advise the 
Colonial Government. — (Dec. 15.) 


Action ovlh .Similau Tkadk Maiiks. J. Jinnrn niiil 
Co,, Idd., V. The /.eeknl M a n ii forf n n liij ('o. 

In the ('innicery Division, on l,)e*ee‘mber 11, the 
registration ot the trade* mark “ /ykol,” granteel to 
.Messrs. .J. Brown and Co., I2d,, of Dewshnry', in 
reVpei t ot n liijuid disinfeetant , w as snee<'ssl nlly 
opposed by the ZfS'kol .M a n n fa( t u ri Mg Co., of 
Hampstrad. N.W., on the ground llial tlie trad<* 
mark suiight by tin* respondent company was prac- 
tically idenfi.al with that iisi-d by tin* api)ellani 
lomponv lor ointment and soa|), viz., “ Zeekol.” as 
the ftreparat ions (oiihl lie ns4*d for similar jnirposes. 
The d<*| ein<‘ >iil)mitte<l that th(*re was no likelihooel 
ol (oiitnsion. as '* Zykol ” was mainly list'd by sur- 
geon'- ;ind iinr--s. altliougii s<iiMe was sold to fin; 
ge-neial |mhln . 

.Mr, .Instiee Kve, in giving jndgiiK'nt. dei lined to 
accept, the view tliat ointnn'iit and soap eonld not 
he des( rihi'd as medicines for human use*, and lichl 
that tlu* word medieine ” ( onnoted re‘inedies both 
tor ext4‘rnal and internal use. As the jireparations 
in <pie_'stioii tvere* loth nie^lieities, and as there was 
siieh a similarity hctwee>n their names that the risk 
of conlusmn was inevitable, the appeal would bo 
allowed, with cost.s. 
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Mines and Quarries. General Report with 
Statistics, 1919. li\j The Chief Inspector of 
Mines. Part II.~Pahour. H'huJ. 1007. 9</.'| 
Pajit JJJ. — Output. \_('ind. Ad.] 

Output. — T lio 1 (j(nl value of tlie ujinoral.s raised 
durin.e; t)ie.vui^«r 1919 was X‘.‘l.‘15,d73,50.“J, represeiitio;^ 
an inci’c'a.se of 7S1 unllion sterliu'j: over tlie output 
value for 1918. 'J’Ik' actual (juantities rais('<] arc 
{riven in Part i. of tli<‘ Report (</. J., 1920, 802 u). 

Cool . — The output of 229,779,517 toics of coal | 
represents an iin roaso of 2 million tons on the pre- j 
vious year’s [)rodiiction, Tlu' averae:e [>ithea(l price ! 
of coal jjicr(';ise(l from 2().s. lid. in 1918 to 27s. 4d. ' 
in 1919. 'i'he amount of coal exported as smh was : 
.‘15,219,508 ton.s. of which 10 per (-ent. went to 
Fiaince, 1.8 ])er cent, to Italy, ami about 1 per cent, i 
each to Denmark, K;!;ypt, Gihralt.ar, Rwcdiui and ' 
Norway; a fiirtlu'r quantity of 12,021,212 tons was | 
used for hnnkerinj!; shi{)s (uiea^cd in foreijrn trade, • 
;mi(1 co]v<' ('(jui vah'iit to 1,(I52,2.‘10 toils w.as also ('X- : 
ported; so that the total qmintity of coal h'avin<ji; 
the country was 51,828.010 tons, or 22‘5 per cent. ’ 
of tlie total output. The amount, of coal remainint!: I 
for homo eoiisnnipt ion was 178,1.50,177 tons, eipial ! 
to 8’866 tons fXT hcail of the population. j 

The total coal earhonisc'd driqiped to 85,190,751 | 
Ions (88.219,179 tons in 1918), the iharease bein'!: i 
almost enlirdy {onflru'd to tlu' cokc-ov('n industr.v, 
wliieli pi'o'luecd 111 millinn tons of coke, eonipari'd 
with oviu' 18 million tons in (be previous ye.ir. The 
nuinb('r of toki' ovens in operation wjis 15.1.88, as 
a'rairist 10.292 in 1918, and it is si'!:niricaMt that (uan- 
900 belli iv(' (uanis were sbnt down. ()v<'r 2 million 
tons of hi i(|net(es. valm’d at mnirly .I'o.OOO.OOO, 
was produced in S'lntli Wales. 

Iron.- Iron on' is by far tin' most im[>ortant. of 
till' metallic minerels rais(>d in the l-nited Kiiiedom, 
and the reconh'd output of 12.251,195 tons of ore 
yieldc'd .‘1.808.01)5 Ions (if metal, or^ more than half 
lli(' tofal pie iron male in this coutitry. Ihe out- 
put of iron ore is i hissiOed urulei' the three heads 

One lioiti On', 

'i'liti.^. Ton.s. 

Finrn ]\tirK'.s unilrr ( Ilf MiiifsAct.. -l.OIO.Olt I.l.si.'.i.sa 

.. .. ..MflallifftmirH r.(Vi.'J74 

Eruiii Qiifiriiffl .. .. ri.'.ilU.O.Tt 

Of the iron ore ohtnine ! from qmirries over It) p(‘r 
cent, was derd'cd from liinfdnshin* and nearly 81 
per cent, from Noil hamfiton^hiis'. 

When till' (p. 'I'titv of imported ore is added io 
the home snpfilv, we find that there w.as 17,710.870 
tons of ori' availahh' for tin' llritish blast fnrnaei'S, 
The n'tnrns for the fiii-imti industry are compared 
in the follow ing lahio : — 

11 ) 10 . 1018. * 

Works in oTXT.al ion TJO .. 110 

.Fnrniin’.s . , 400 . . 487 

Fiirri.TiTs In Mast -71) .. III? 

Fit: iron niiulc .. 7,117,101 Ions .. 9,107.384 tons 

Ore used,, .. 10.01 1,‘!72 „ .. „ 

co.'ti iisr.i ,. i’,:;oo.r.s7 „ .. o.O'O.sii) „ 

Coke mel .. 9.384, 337 „ .. ll/JSd.IWO „ 

The yidds of mi’tals from otlier home-produced 
Of e.s were as follows : — 

1911). 1918. 

AnHrnony . . ML . . 4 tons 

Coppfr .. .. I ll Iona .. 179 ,, 

T.rn(l .. .. 10.077 „ .. 10.909 

Silver .. .. 0 S, 4 llO 7 :. .. 79,9I.'> o/,. 

'till .. .. 3‘273 tons .. 31)!7| n»ns 

VAiu'. .. •J4;Ui .. .. 30t.'> „ 

Jrofi p;irt(i\<i. — Diirirqj; the year only 7886 loms of 
iron py riles (mostly cuprou.s) was mined, and 
811,157 tons imported. 

Lrod.- Tmpoi-ts of lead anui intod io -1 185 tAins of 
ore aiid 2 l 7 ,rd 0 tons of metal, and as the exports 
totalled 25,672 tons of metal, it follows that 
•some 205,105 tons of lead was consumed in the 
‘ountry. 


Manoanesc.- ThQ mines of North Wales produced 
only 12,078 tons of ore (17,156 in 1918): imports 
amounted to 264,800 tons. 

Ihe Scotch shales continue to give aver- 
I age yidd.s of 20 galls, of oil ami 40 lb. of sulphate 
I of ammonia per ton ot .snale. Tlie average price at 
|ho^mine.s ro.se from Os./lld. in ipps to ll.s. Id. in 

' rpd r()le}fm.--T\w petroleum import.s show a drop 

! of 45 f)er cent, on tin' previous vear, the total for 
1919 being 721,416,844 ^j;al. 

.'l/e/eif/y.- — The quantity of moreiiiy importi'd was 
2,841,898 11). and 8,438,428 Ih. of foreign mereury 
was exf)orted. 

Salt . — The amount of British .salt exporti'd wa.s 
845,209 tons, which was 89 per cent, more than in 
the previous yi'ar. 

'I'm. — 4'!ie mean monthly j)riee of standard tin 
was .t257 10s. The imports of tin were 85,787 ton.s 
of ore and 22,901 tons of metal, and 11, 692 tons of 
metal was exjaji ted. 

Tiniiislrn.- T\h' mines of Devon -nnd Cornwall 
[irodiici'd 166 tons of tungsten ore ( ? eoiieeiit rat I's) ; 
the Cornish ores (? concentrates), which formcil tlic 
hulk of the production, showed an avcra<';c iiu'tal 
content of 68’8 fier cent. 

Zinc.- -'Dio mean monthly jiriie of //die was 
G42 5s. The imports imluded 78, ,552 tons of ore 
and 98,905 tons of metal, and 10,121 tons of metal 
was exj)ortc<l. 

liAiiouR. — During tlie year 1919 research work 
was carried out at the K^k meals Cxpi.'i’inietilal 
.Station on the following suhjiats, good progress 
lieing recorded:- (I) The projiagation of ilaino in 
mixtures of liredamp and air, (2) the electrical 
ignition of mixtures of firedanij) nnd air. (8) 
magneto explodi'rs, ( 1) sparks due to frii tiorial heat, 
(5) the spontaneous (omhiistion of loal, (6) the eom- 
jiosiliou 1.1 coal, (7) the limits of inflammahility of 
mix! Hies of vajioiirs and air, and (8) (he ignition 
of (I'Mi'ls of carhoiiaceons dusts. The routine work 
carried out at the station included the analy.sis of 
tt8(l samph's of mil " .air and 78 of mine dust. 

'I’hc u--e of electricity in mines .show('d nn inerc'aso 
j of ov('r 6} per cent, on the prm.ious y('ar, the total 
i liors«'-pow<'r of the electric.al mat himu-y in use being 
1.028,927. The number of electrical coal-cutting 
machines in us<* at the end of tlie year was 195t), 
ag.ainst 1797 in 191.8. 'Die six fatalities which 
occurred we?*e dm' to defects in the earthing cir- 
cuil.s. In the metallift'rous mines the eonsnmption 
! of elc( tricity was 20, 965 h.-p. (See also J., 1920, 
i 862 a.) 

■ Interim Report on Gi.ash Bottles and Jars and 
S tUENTiEic Guarsware. Pirpaird 67 a Sfih- 
: (loin ntifirr appointed hji the Standing ('om- 

mitter on Trusts. l^p. 9. Ijondon: 11 ,M . 

' Stationenj Office. 1920. [(dm/. 1066. 2(/.] 

I The Huh-Gommittoe was appointed under the 
I Proliteering .\ct.s, 1919 and 1920, to inquire into 
! the operations and llu' intlnence upon firices of any 
trade eornbination in the glass industry, and the 
i present report deals with the glass-hot tie trade and 
! scientific- glassware. 

1 (,’lass hot tics and jars. — The present pri('es of 
I glass l)«tth's .and j'ars arc' 180 and 200 per rc'nt. 
j higher than thost' c harged in 1914 ; suppliers are now 
i irnjiroving, but deliveries, es{)ecinlly cif inelical 
! bottles, are still very nncertain. Attc'idioii is drawn 
j to the inlluence of ineroased price's el lioltles upon 
tbe prices of medicines, foods, and beverages, the 
I money value of the container in some cases being 
greal.er ihau its contents. The prc'M'iit costs of 
manufacture are 210 ami 250 per rent, above' iheso 
of 1914. Output is lieing im reasc'd and labour 
fedueed bv the introduc-tion of tbe Owens ‘Auto- 
matio machine, and the savings etfc'cted therewitti 

B 
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vary from 19 to 43 per cent., according to the typo 
of bottle. 

Tlu; inter-relations of the principal combinations 
ol glass iiuinuiacturers arc set out in the report, 
and it is stared that the (irrangcments made offer 
prospects of a large output at a low cost, but it 
a])pears to tlie 8ub-Comm*'tt('e lliat tlicy have re- 
du((,id any chance of bottles reaching the consumer 
at a reasonable jiriee. A substantial refluction in 
price should follow the more extended rise of llu* 
Owens machine, which as yet has no serious com- 
petitor. 4'he prices fixed by tlio Assoeiaiioii of 
Glass Rotth' Alannfaei nrers of Great Britain and 
Ireland ar<‘ niiniinnm ]iriees, and at present they 
are the same for bnnd-ma<lo as for machine-made 
bottles, hnt only a few Owens machines have so far 
been installed. 

Sciriififir p/o.s'.si/vnr. — At the outbreak of the war 
ei'rtain glass-bollK' nianiifactnrors were indneed by 
the Gi)\ eminent to develop the niannfacturo of 
laboratory glas‘<wai (\ As this count rv bad pre- 
viously been (Ji'pendent for snpplic's upon enemy 
eonntries llierc' w('re difhenlties to l>e overeonie, and 
Govc'rnment repr<'seiilatives are said to have giviui 
verbal promises of post-war support as an indnee- 
ment to jiroceed w ith new proeessi's. Prices w<'r«‘ 
initially based on those ruling in Sweden in iplo, 
and wore siihse((uently advanced in proportion to 
the increased cost of production. In 1913 the manu- 
facturers formed tlu' Mritish Chemical Ware Manu- 
facturers’ Assof'dat ion , which delermiiu'd [iriees and 
arranged for any luendHU' to visit the works of any 
other inemher with a 'i'i<>w to nintnal assistance'. 

Ihe Seienn e Afashw^’ Assoeiafion (oiniehiined that 
tlie progress of scientific instruction was endangered 
by the infc'idor (Hiality and <‘xeessive jirict's of 
British-rnade glassware, and in (‘onsequence its 
niemhers no loiu-cr felt juslified in keeping th.dr 
I)h'<Ige not to purchase freirn eu< e’y eountrit's for 
five years after the war; sf)oclinons of recemt pur- 
clia.se's were submitted in support of their com- 
plaint. Ilie Snh-(d)niinit l('e has witnesseef manii- 1 
faeturing operations, and does not eonsidew tlie I 
spemmens suhinitted to he re'presentative ; .and it ' 
cannot express an opinion upon the prices as manu- I 
faetiirer.s are not yed able to prodnee cost firr„rrs I 
Manufartnrers state that tlieir products are 
oqnal. and in some ea<(>s superior, to pre-war 
foreign siippli<>s, and that the exfierienee mained 
and the machinery installed would enable them to 
work on an economic basis, hut they cannot extend 
their works witliont some safeguard a<oainst unfair 
foreign compel it ion. 


Pontinentnl goods are now being imported and 
pold nt pru'Ps tli.' ,oq of ni.iniiniHiirc in (hi. 

foniitry, nrul (hrw in,por(,-.l pnu.N nhiOi nro not 
yet mannf.m'tiired here are sold at five limes the 
pre-war prices. 

Prohibition of imports of scii-nfi/lr- .da^Mvare ex 
eept under licence is desirable, and in view of the 
los.ses inenn-ed ,n experiment.'^ work sucdi feni 
porary support should he "iven to the industry as 
IS consistent witli fainu’^- to ccuisinners so .as to 
enable it ivitbm ronsonnhlo time to meet forei^.n 
competition. * i.^ri 


Report on the Trade and KroNoMio Condi-sions of 
Tfrkfy nniTNo 1919. 7h/ Gm-'p r ' ff 

CorRTUORPF.-Arr'NROE, Cornmcrnnl Srrrrfnry in 
ihe BnUshHirjh Comiiusmn, Consfautinoph 

fooX ^ r • SfaCioiirrif Offirr 

1920, [Cnul. 942. 2s. '\ ' ^ ' 

For the purpn.^ of thi.s report Turkey -s iinder- 
Ptood to comprise the pre-war Turkish territory in 
Europe and that part of Asia Minor now adminis- 
terod by Gie i\rmy of the Black Sea. Tliis is the 
first British offieial report on Turkey which IiaS 
wen published since 1913. 


\ The natural resources of the country include 
cereals, fruit, and A’cgctables, vegetable oils, cotton, 
wool, silk, tobacco, opium, hides and skins, gall 
nuts, valonoa, and timber. The mineral wealth is 
known to he eonsiderable, especially in tlio vilayet 
of Aidiii, but (ievcdcunnc'iit is very backward. Among 
the minerals found are ores of antimony, ar.senie, 
(dironiium, eoiiper, iron, h'ad, /ine, maiigaiieso, 
niereiiry, and nicked; also c'liH'ry, salt, aslx'stos, 
asj)balt, alum, borax, gold, c'oal, lignite, and siil- 
pliur. The wc'll-known emery deposits along the 
Aidin railway were not workc'd during tlio war, but 
10,000 tons of old stoik was exported during 1919, 
one-half to the- Ifnitc'd Kingilom and two-lifths to 
America. The prodiicdion of salt in the same vilayet 
supplied the whole of the Ottoman Empire, the 
annual output being estinint<‘(l at about 131,400 
long tons; and the antimony mines of Tc hinli-Kaya, 
about 10 mile.s S.E, of Smyrna, jirodiiee normally 
about loot) tons per annum. Tlic' various deposits 
ot (diromlto wc're worked during the war under 
German military eontrol, tlu' impoidant Karliar 
mine being oiic' of those c-xplnitcd by ihe firm of 
Kriipp, whicdi is still tlu' nominal owner. It is 
stated that the ore a.ssays 30 per cent. (V.O,, that 
tli(‘ property is a very promising one. that 20,000 
tons of high-gradc' ore was mincMl pj ior to I9ld, and 
750 t. .sent away during the war. A total of 10,300 t. 
of niiiic'd ore is said to have beiui left behind by 
the German.s. hut it is doubtful if its value would 
hear the cost of transport. A second group of 
chromite mines in tlu' same disti ic-t was uorkc'd by 
a Mnnieb firm, the cliief of which (Dagh-Arcli) is 
miieh ricdier than the Karliar and is eqnippc'd with 
a mo lorn orc'-dressing jilani having a daily capacity 
of 30 t.; its prewar annual output is stated to 
have been 20,000 — 30.000 t., which ^v^s rc'clured 
■ to about 13.000 t. during the' war. d'he dc'posit 
I is extc'iisivt'. A shorti'r account is given of the eo.al 
I mines at Eregli (I h'l'aelea), on the Black Smi. whore 
I the |)resent output of coal is esLiinatc'd at 20,000 t, 

! a month (rf. d., 1913, 439 b). 

I Ar/rentiferons le.ad and zinc ores are mined and 
j ^melted at Balia Karaidin, wlicrc> tiu' yeaidy pre- 
war production was about 120,000 t. of oro,' violch 
ing 12.000 t. of lead. 21,000 kg. of silver, and 84 kg. 
of j.'old. also lO.OOO t. of zinc or*' containing 41 ])er 
Cent, ot medal, Tlu' lignite mines were developc'd 
dining the \vn\, and the estimated total output is 
I now 03,000 1. monthly. A mangaiiest' mim' was 
qpmnal up and worked liy l}i(> Germans near Eregli 
in 1910 and a daily ontjuit of 7.3 t. attainc'd; 
8(l()0 t. was niinc'd, nnd (h('r(:' is a large slock await- 
ing .‘-'hipmcnl.^^ Tliere is no donht t!,;,t tlu> mincwal 
resources of Tiij-kc-y enmditutc .a grmit rmlential 
as‘--et. hut exploitation is rcndc'rcd very diflicnlt by 
the lack of coal. 

Apart from mining, there are hut few indnstric's 
m Tnrkc'v. and over half of tliese are enmcntrated 
in tlie Constantinople distri'd. Ofhi ial (Turkish) 
si.itisties give tin* nnmhcr of factories ('xisting in 
1913 at 2-32^ jvith 1 1,000 ('rnploym's ; thc'y inehule 1.3 
tanneries. .)3 pafier mills and printing works, and 
1.3 chemical factoric's. IVlaniifaf lured goods are 
largcdv iniporlei], and in this trade flic UnitcHl 
Kingdom holds first [ilace, siifiplying tc'xtilc's, tin- 
plate'. paints, soap, dnigs, elieniicah, etc. ^ Tjg' 
chemical tr.ade was mainlv held hv Germany and 
Austria until 1912. but by 1911 an agency of a largo 
Biiti''h firm h:u1 siiccoedc^d in capturing Ihe markc't. 
u ith tln> exception of a small Freiicdi trach' in 
drugs, lh<‘ ( iiitcil Kingdom has hc'cn tlio sole 
Muirce of pharmae<'iific;il products since the 
ai mist ice. Early in 1919 the trade in perfiimerv 
w.-is ,n Eremch h.ands. but lattcwly a British firm has 
csf ahlislied itself with success (rf, . 1 ., 1920, 227 n) 

W indmv glass was formerly almost exclusively .snp- 
plied by Belgium. At the pre.sent time there is a 
great shortage of glass in Turkey. ‘ There is also a 
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great dcinancl for building materials and cement, 
hut the prospects of English trade in the latter 
commodity ai'o not i)romising as cement of good 
quality is heiiig supplied from Soutli Russia and 
sold at a price ID p(>r cent, lower than that of 
English cement. (t7, .1., 1920,00 11.) 


OFFICIAL TRADE INTELLIGENCE. 


(/'hm/i fhr lioaul of Trodv Journal for Decemher 
9 and JG.) 


OPKNlNCft EOll RRITISH TRADE. 

Th(' following in([uirie,s have been rt‘C«uvod at the 
Department of ()\(‘rsi'aH Tiade { D('velopment and 
lntellig<'iic(‘), .‘tq Old Qut'cn Street, liondon, S.W.l, 
from iinns, agent.s, or individuals who desire to 
re])res('nt fM\. manufacturers or exporters of the 
goorbs specified. Hrilish firm.s may obtain the 
uaiiKS and addi e.sses of the jxu’sons or firms referred 
to hy appl.ving to ilio Dejiartment and quoting the 
specific reference' nuniher. 



Matoriat'-.. 

ill -fere nee 

01' , 


Nnuilicr. 

Aii^^lrnlia . . 

(llasswan-'. lioarth tilt'S. alu- 



Illinium ware 

7 SI) 


Pli'ijov'.raphif iiiatfiials 

701 

.. 

('lifiiiiciil.g (lriiy:.s. pniriiiiicry 

*4i‘j,i:o/7;':!:ii) 

Jli 

Earl lii'iiuarn. 1 ilivs, jiaiiit, var- 



nisli 

78H 

., Wi'sl 

Soap, pajior.nil meal, cocoa . . 

.sod 


(opper, iir.ass, nickel 



silver, copper allows 



Col(l-roll(ai Klecl, tinplate, 



Mack plates 

820a 


I'liMo'/ra [iliic in.iterjats (tea- 



tier lor) , . 

. - 

New Zcjiliunl 

t.'lu'tnicals . . . . • . . 

800 

.. 

lic.a \v 1 licniic.alg 

802 

II 

Soap, candles, ayes, iiiks. 



staiclv 

soil 

It 

Crocl'ci plasswaro, jialnl. 



vaini^li, eolour-i 

,S0.', 

r.rlxiinii 

I'iue elieiiiicals, dnie.';, phar- 



iieoent ie.al and photo- 



Hraphie pioduets 

.sIPt 

Fi'.'ino' 

Lina, ed oil 

S:i7 

Givnv 

Lral lier , . , . ^ . 

8.)7a 

Iliing.'iiy .. 

Mio liiiie oil, tinplate, copper. 



t iiiniiu^ m.ifcrial.s 

812 

Il;ily 

1 . d v.ard.'.ed :Uircl-., lead, solder. 



zinc sheets, can -lie ;.oda 

8;5.s 


Non-l'ervoiis ned.i’.s . . 

.sdo 


viiendrals, oils 

SP.Oa 

X 01 way 

( lienii' ala, soda, oil, lard . . 

840 

.Sjiiiin 

Ciiiiia, pd:. '. liles, iron .and 



■<(.'.•1 ■ ■ IS 

HIO 


Calvauid-d i: i n. fanning ex- 



(i. lets, etc 

84 t 


t’ai-r 

81(1 

I’liil.'il StalcH 

Mica 

818 

Arizciit Ilia .. 

ri.iteplass, hoUles .. 

819 

Al. xi< 0 

J'als. I'oeiinut. oil, tallow, 



ereiisc 

8.a2 


Paper of all kinds 

sr)3 

I'cru 

t'heniieals. diiid-s, plass. tin- 



pl.ate, .soap, KMlvanised 



iron 

sr.4 

* Till! Otliiial 


Australia Jloiisr, Str.’iml, Loinloii, W.C. ti. 



.Markets Soi (;ht. An agent in I’lirkey desires 
to get into tomli with IJ.K. importers of gum 
tiagaeanth and copp.T. fHlo.j 

A firm in ('uha wi.slies to dispose of the mining 
I'iglifs of ('('itain iroti-ore propertu's. [Inquiries 
0» tile Department.] 

'PA n i V V. c ij s r( i m s . v:x v i s e. 

• l/r/mio.-- A consumption duty has been inipo.sod 
'>n gltieose, and that on sugar has been increased. 

Anslria . — Export licenco.s for soap other tban 
<‘<ininion soap, are no longer requir^. 


in.— Minimum export prkes have 
boon fixed by the Foreign Trade Commission for 
sheet gla.ss, kaolin, china, matches, timber, hops. 

Among the artiele.s subject to llu' new “ manipu- 
lation ” feo aro dyes, ^)e('r, eellulos«‘, sawdu.st, 

I cbemieal.s (except hydroeyioric acid), kaolin, cliina, 
faience, certain kinds of glass, metals, impcr, shoo 
polish, tar and its derivativi's, wax, and yeast. 

1 Oiiairmala. — AfU'r .January 1, 1921, the customs 
I duties on alcoholic beverages will he increa.setl liy 
j UXJ per cent. 

■ Kriantan. — The import <luty on kerosene, petrol 

! and/or other fuel oil, will he rj'fiimh'd provided the 
' oil has been ii.s<‘d for the projiulsion of any machine 
' us(‘d exclusively for soil cultivation, 
i Latvia . — A translati.m of the rcvisiu! import 

^ tariff may Ik* seen at the Department, 18 , Queen 
j Anne’s (laD*, S.W. 1. 

I d/o//n.- The revised import tariff i.s si't out in 
j the issue for December IG. The <lulie.s liave in 
j many eases been increased. Among the duty-free 
I artieh’s are ciM-mi, lar<l, preserved milk, charcoal, 
j liidcs, skins, manure, imirhle, saiul, ci'inent, indigo, 

I seientilic instruments, leatln'r, pajier, printing ink, 
laiindr.y soap, copjier snli>hate, and sulphur powder. 

An ad v(dorc)ii duty varying from G to 20 per 
; cent, is ehargisihle on a<id,s, alkalis, candles, 

I iliemicals, drugs, ]i(Dlerv, glass, rubber, matches, 

: oils, paint, colours, soap ((‘xe<'j)t laundry), \vax, etc. 

I Netherlands.- Export proliihitiens have hc'i'n 
withdrawn from, infer alia, animal fat.s, butter, 
a.shtxsto.s, causti<' potash, potassium carbonate, 
cliareoal, glu<*, margarim', condens(>d and drii'd 
i milk, .so<la 1\('. soda salts and chloride of lime. 

: .Vo/'iro//.— I miiortafion of ('ui thenware is pro- 

hibited as from D<'<'eniher G. 

I Poland. --Th(' li.st of goods whicli may bo im- 
ported williout (lermit may lie seen at Iho Depart- 
• ment, 18, ()ueon Anru'’.s (late, S.W.l. 

Jtionania.—'Tho export i.s piohibited of, inter 
(dia, <'aiistie .smJa, .a'lnent, copiier, brass, rubber, 
gutta-jHTcha, gums, iron on's, cast iron, hir<l, fats, 
milk, paper, parafliii wax, artiticial phosjihates, 
i rape scM?d, and /due. 

Among the articles which may he exported subji'ct 
tf) spe<‘ith'd conditions in eaeli case an^ raw collu- 
lo.stE ferro-mnngaiH'.sc, light Tx'nzine, lamp oil, 

' lu'uvy benzine, lubricating grea.se, and other p('tru- 
. leum piawluets. 

' Import licenco.s will not b(^ is^ued for cocoa and 
: cl](K'olat('. 

Spain. As from DicemlH^r 1, the customs duties 
. itu many arti<:l<'S have la'cn greatly im'iea.sed as a 
tenqxuary measure, including marble, alabaster, 
glas.s, eartlieiiware, porcelain, textiles, cork, 
leather, optical iiLstruments. akaiholic beverages, 
elnxrolate, and rubber wares. 

Su'fden. Tli<‘ temporary sU'^peiision of the 
cii'^toms duties on margarine, butler, and ennden.sed 
milk is (auitlmu'd until February 28. 1921. 

TIh' exjxu't of cotaia and ehocolatt* is prohibited 
except under licence as from November 22. 

Trinidad. The new custmns tariff i.s now in 

foice. 1 ■ 1 

(loods grow'ii, produci'd or manul acturfxl in the 
Rritish I4inj)ire arc suhpx’t to a [treteronf ial tariff. 
Among tli<‘ articles alfecUxl are cxiilosives, polishes, 
tiles, candles, cement, chemicals, china, porcelain, 
pottery, c(X‘oa, glas.s, gums, mafrhes, drugs, con- 
denseil milk, oils, paint, (olours, varnisli, paper, 
perfumery, .salt, soap, stanh, sugar, vinegar, wax. 

Among tln‘ arti<‘lcs cxeiiipfed from dnt.v are 
certain <lriigs. raw rubber, halata. i hielig raw hides 
end skins, hones, horn, manuri', iiisectieido.s, fungi- 
cides, copra, tanning and dyeing materials, fuel 
utrtl .scientific apparatus. 

Turkey.- The export of olive oil is allowed from 
all parts of Turkey. 
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bunkering installations in all the chief ports. There 
COMPANY NEWS. wavS no ground for pesfliinism in regard to future 

.supplies of oil fuel; the difficulty was to open up 
now supplies in a sufficiently .short time. The 
British Ol.^hs Indus^uiks, Ltd. — At the first world’s production of liquid fuel available outside 


ordinary general mcotin|:, hold on Docombor 8, 
the (;hairnian, Mr. C. W. Milno, etato'd that 
the company (whi(;h i.s largely a holding one) 
had been earning profit.s at the rate of over 
£600,000 per annum during the past nine months, 
notwithstanding that much of the capital expendi- 
ture had not yet become reminuM ative. 'i’he (’anning 
Town factory had two furnaces in o])crati()n, and 
three more ready to begin work. At Cdiarlton, two 
Owens machiiK's had been working since September, 
two more would bo ready this month, and a further 
four in three nionlhs’ time, 'flu' tui) factories had 
already turned out 15 million bottles. In .spite of 
very strenuoiis foreign competition, orders had lieen 
booked far ahead, and the undertaking was at pre- 
sent able to hold its own. The |)Osilion of the ehenii- 
eal, optical, and illuminating hraneJies of Webb’s 
Cry.stal Cln.ss Co,, Jild., was le.ss fortunate, and they 
looked to the Governnnmt to extend the help whuli 
liad h('en promised. It was proposed to i.ssue at a 
lat('r date a further €.'i25,()00 of eaiiital to pay off 
hank loans and to inerease the earning power of 
capital already issued (c/. J., 1920, 225 u). 

British Cia.i.ri.osn and Ciikmical Manti-ac- 
TLiRi.Nu Co., Ltd.— A ddressing tiu' set oiul annual 
geiu'ral meetmg, on Det t'mhi'r 9, Sir Harry 
Metmwau, ehairiuaii of the company, explaimsl 
that uork liad been earrifd on at a loss up to June 
30 last, and that llu' large issin* of capital made in 
the spring did not hetome available until after the 
close of llu' tinaiieial y('ar (<•/• J -, L'20, 123 iiL The 
ehangi' over from do{»e to ai3 fieial silk manufac- 
ture had iH'cessnrily involved a pi'idotl of working 
without jirolits, Strikt.'s had eaust'd .st'rious delays, 
hut pro'Tess was now Ix-Uor. and f lu' e(pti])m(>iil for 
prodiieiiig 9 tons of silk fier <]:iy .should h<‘ (ouiplele 
by th(' (Mid of .March: eliemir.al and mechanical dilli- 
eiiltit's wvMi hcMtig ovei'eome. Arfiliei;il silk was 
U) he eonsidiM'ed the main prodiiei ef the iin hu- 
taking, and oIIkm- activities wrmld Ik> restrielisl 
until tiis niauiifaetnrt' lotd berm e- ! ahlis|i(‘ I. 'I’he 
insulating jirop.riy of the silk was s(>\(M-al linus 
that of the natural fibre, its elasi icily is e(pi;d to 
that of uatiiial silk, and in many important <piali- 
tie.s it was sup(M-ior to all other artificial silk-. Tlieia' 
would l)(> no dillii ultv in <lycing i|. J'fic (ompany’s 
earhide plant uas the lar.'M’sl in IIk' country, ami 
the a.sfiirin plant uas large cnougli to render the 
country indeprMid(Mi I of foreign snp}>li('s, 

A\or,o-Pr:i!sr\v On. Co.. Ltd. Pia-iding at the i 
meeting of tliis company. Imld (.u De. ember 20. vSir j 
C, Cre(Miway drew .Of n! ion te. fjc d( velofuiients ' 
of the past y('ar. lie said rhaf .'sottish Oils. Ltd., ! 
was now niakni!!^ a lai'* profit, although working j 
expemses loml iuereaK d by i'fOO.OdO per anniiniT 
The declining price, houev-r. ol sulphate of am- ' 
monia and .-onie of lh<’ ether main j)ro Iiiets would I 
have an adviM-se efL'ct. The Sioieh iclinerics were i 
being extfOided to im reasi' the output of shale f,i| 
and to refim* Persian ernde oil. The refinery at : 
Swansea should Ix' ready to start during the in xt ' 
■six months, and tin' henzim' and In'rosene prodm ed ' 
there, ;>nd also the out]ml in Scotland, woidd he 
markeUHl by tlie company’s siihsidia rii -, i],,. jtritish ! 
Petindenm Agency and’tlm SeoUish Oil .Vecurv ^ 
Arrangements had h(‘en made to form Prein'li 
comp.any (capital 100 millirjn francs) to refim. and 
distribute oil and to d<'v. loi> Preiw li oil rcsfmiacs 
An oil refinery had hc.u est.-O.Iislicd in 
(r/. J., 1920, S39n), and exploratorv umk .nuftu 
taken jn JVew Giunea and Papim. The Ihitls}, (),j 
Bunkering Co., Ltd., had boon fonavd to e.s/a/./y.sfi 


the countries of origin was about 10 million tons, 
I but in a few’ years’ time this should he increased to 
j 50 millioii.s. The .statement that Persian petrol w’a.s 
j almost n.seless for aviation purposes was entirely 
j without foundation. Although no new oilfields had 
j been opened up in Persia, the existing fields wore 
I producing at an extraordinarily high rate. In order 
! to me<*t increasing transport reiiuirements, the 
British Tanker C'o., Ltd. (a subsidiary) had placed 
or<lt‘rs for a further large iiuinbcr of tankers. 

'I'lie accounts for tlie year ended March 31, 1920, 
show an i.ssin'd capital of £11, 075, ()()(), debentures 
.t'5,()(K),()00, and resi'rves £1,815,000. The gross 
profit was .L‘3, 458,418, and the net balance at credit 
of jirofit and loss £1.818,811 (subje(-:t to tax). The 
preference shares are receiving 8 pi'r cent, and the 
ordinary shares 20 per cent., for the year. II. M. 
(Jovt'rnment has, said the ehairnian, already 
received, directly and indirectly, much more than 
cent, per cent, on its investment in tl’e company. 

BuiTi.sH AMvroxH'M Co., I.”!). -The statu- 
tory meeting of this lu'w emepany was h«'ld 
in Manchester on Deei'inher 20. Dr. K. 11. 
Bowman, the chairman, said that the comfiany’s 
processes of ammenia maiiufaet nre, tlu! foreign 
patent riglits of Avhieh had all been sold, utilises 
atruo-pherie uitro,gen and luddiiees yields of 
auimonium siilplialc' 25 limes grs'ati'r p('r ton of fuel 
eorisumi'd than the ordinary eoal-distillatinn [»ro- 
(•('ss. 'I’he plant was sim|d(' and inexpensive, could 
ho worked liy unskilled labour under ordinary siiper- 
yisi(ui, and wami 1 form a iieer's-ary auxiliaiy to ex- 
isting gas-works’ plant. 

Casski, (tvAMiiE Co.. Ltd. — The iirofil.s for the 
yi'ar <‘nded Sept (>ni})ur 30 last, amounted to €95,700, 
Avhi(di compares with €0.0,900 for tlu' prc'vioiis year. 

A final dividend of Is. pi r shari' i:- nsaunmeiub'd, 
ulii<di will make | lu' total dividiMid for the year up 
to Is. 9(1., against 2s. a year ai o. win ii tin' capital 
uas mm h -malh'r. dhe sum ol €17.000 is carried 
forward. - 


TRADE NOTES. 


lililTISlI. 

Rrifish ImJu.slrie.s lair, PJ2L-Tli(' British In- 
dustries h'air ill 1021 will 1 k‘ ludd at three centres, 
viz., at lajiidoii (the V\ hil(' City) from Pehniary 21 
to .Match I, at (ilasgow from l'’< brim rv 28 to 
Mare'i 11. .( 11(1 at Birnii iighaiM from b’chriiary 21 
to .Mar<di L d'he London s('etion will imdudo 
exliihits of gh.e^s ami glav.ware. china an 1 earthen- 
Avare. <liugs and dniggisls’ sundries, and s<'i<'ntifie 
and oplieal instruments. In tlu' Kidvin Hall, 
Ckisgovv, will !)(' .‘-diown light and lu'avy (diemieals, 
d.ves. donu'stie elnuiiical produf ts, and textiles; ainl 
paints, ((doiirv, and varnishes, wi'ighing and 
mea.siiring insf rnnu'nts, nihlu'r go(Mis, tools, liard- 
ware, etc., ujil he exhihited at (.’astlc Broiiiwich, 
Birniingh.'ni. All tlu' space available at tbe 
Lotiden ccDlrr has hvon applied for, hut it J.s under- 
stood that p.-icc IS still a vai /;//)/(' nf the other two 
■ -efioic:. a 11(1 applica t iori'-; therefor ffhould hi' 
••dUrc-MM to the (.'encra/ .Manager Kelvin JIuJK 
G.as,,ou. and to the (ienrral Manager, Chnwbor of 
I (nnnu.'ici', Aeiv Street, Jiinninghaw. 
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Fertiliser Supplies. — Tlio position in regard to 
supplies of Kiilphuto of animoaia, basic slag, and 
superphosphate of lime is very satisfactory. During 
the four niouDis ending September 30, 1910, 

roiiglily ID ,h()() tons of siiperphosphatt? was pro- 
duced, as against L")7,500 tons in th(‘ same period of 
1920. 'J'he production ol superphos|)hato, how(‘ver, 
t^xce('ds the delivcrii's, and tiiere is a dangcT that, 
unless orders aie placed early, it may he necessary 
to export large quantities in order to prevent con- 
gi'stion arid stoppage of work at the factories. 
Although the i)roductiou of basic slag increased 
from lSS,r,00 tons to 2(52,300 tons during the 
periods J une -October, 1919 and 1920, it will 
api)ar('nLly not he suHicient to Tueet tlie continually 
increasing agricultural demand. Jiarge quantities 
of Cb'rmaii and Alsatiati potash ar(‘ available, and 
if the prices ade high, tins is imn-itable under the 
prevailing (‘conomic conditions.-- (Official.) 

Canadian Chemirnl Trade. During the six nionlhs 
ending Septcml)er 30, 1920, the Canadian imports of 
elu'uiicals and allied inoducts \vere \udu('d at 
j?2 1,200,099, of^ winch tlu' Unili'd States snj)plied 
75 S and the I iii'ird Kingdom 1]'3 per eent, ; (Ih‘ 
total does not niclud(> imported siilfihur valued at 
If!! ,102,(>1 d. 'I he exports for the same period 
amouuteil in value to S 1 1 ,09!),t)2 I, cunsiginiieiits to 
the United States accounting for Jii55,()7(),23d. 

Clue and ticlatiri .Mannfaiturc in New South Wales. - 

Although gliu' lias bc-eii maiiufai turc'd in Australia 
lor some >('ars the fjrodiulion of gelatin lias only 
recmitly heeumc of importance', a largt' factory 
having hceii ('sl a hi ishc(l at Hot any, near Sydney. 
Uaroe anioinils of the raw materials, suidi as' waste 
jn’odiicls troiii ict rigc'rat ors, tanneries, etc., are 
availahle hxally, and as they can he handled in a 
Iresh stale, tin- highrsl grades of gliu' ami gedatin 
^\ill he proliici' 1. 1 ho total eoiwiiuqit ion of glue 

and g(datiu III the (\)miiiotiweallh in 1 913 amountc' I 
to loOO tons. {null. Dept. Tr. and (Umi., Can 
A or. o, 1920.) 


prcsulent of the Union of Chemical Mamifacturors 
Bund dor Chemo-teehnischen Betriolw'), and with 
.c.Kl,|„;,rtcrs at tl,„ lions,, of In.lnstry, Vinnna, 
Jti.strjct 3. Jt IS anticipated that Vienna will 

new Statc'.s in 

Jj.istc'rn and Central Itui^ijie. 

Trade *I Chine., e Ti.rkikau, -This provin.v ha, an 

1, ,>0, ){)(). DespiO^ difheiilt eommnniea lions, trade 
, ivith linlia has iin[>rov,.,l of hUn, larg..|v ,n, inp t,, 

. thn suspension of tra.In ,viih Russia. Wh,.,, coTnli- 
I tions iM'eorne normal in lUissian Central Asia, it is 
j ariticipatc'd that tliere will he a large' demand for 
hardware, maediim'ry, cotton goods and prints 
patent nii'dieinos, drugs, dyes, j,aper, ami many 
other goods. The [iroviine has nianv iindcvf'loped 
minerals, ine-lmhng gold, copper, inm, lead, plali- 
iinm. coal, najiliFha, sulphur, alniii. o/oD'rih' 
mai hl(', gyp.siim, and emery. The iron deposits m-ar 
Ki/ul, in the Y.arkl.and distriet, are said to oiler 
great po.ssihilitii-s, the ore lieing of superior (luality. 
— (Jfd. of Trade Scpl. 23, 192f).) 

Frciicli Trade in AT‘)^^e(a!)le Oils and OibhearlniT 
Materialn.— 'Idle append<*d statistics show the 
I'lvneh imports and c'X ports of vegetalile oils and 
oiUlx'aring inaterials in ltd 9: — 


UOUKICN. 
Company News. - t/f 


uu/ui/.- -.\( ( ording 
arraiigen,, nl.s have he'C’i con- 
th.e existing eontraits be'twc'en 
1)1 the' dy<' imliislry until De- 
so iiotiics ot wUhdr.'iw al from 


Forcig'n 

to the' Ihulin \ 

( hull'd t o proloii}'- 
the varioiN flnns 
(rlillier 31. I<l'»9; 
till' I.C. \\i!l ■ ';Iv he iuiRjited siihjf'ct to a fonr- 
riifhs iiiajoiify .)((! Ill g(ai('r;il meeting. ’With re- 
leri'iiei' to the Itan-fer ol the niliogeui worhs at 
Oppau and L.'iiiia ( Merselmrg) (,•/. .1.. ipOf), 399 lO, 
it IS la'jxirie l |!i t( il),. lirnis < (.uicerne’d will j)ro- 
<'i>'h av()ur to raise two milliar<l marks of 
l'!rtli(-r capital IxhAre' the e'lnl cf 1921. 

As the resiill of an amalgamation hetwi'mi the 
(-erman firm ot d ii ngms (nia i g;i rum Ttuinufael nrer ) 
yith eertaiii I). , tell interests, a new e-ompanv. 

I .‘uNelms Jurm'iisAVerke A.-tU, lias been founded 
->t M.nnhiirg, with a (.ipital of one million marks. 

ruf/cff N7uD,s.-Tlie American Cellulose aud 
( hem leal ( o., Ltd., is about to add three new iinit'^ 
n a CRist ef 89()().0(|() ,,, 

^Ilk plant at Aiiieelle. near (’umherlaml. Alarvland 
hinmiiig lln> total uiimher of units up to nine, and 
m.ikitig the' cetaMivlimeiit one of the large'st of its 
hnuj in 1 lie world. 

An impertanl a mal<’;a illation of gln.^s mnniifa.^- 
'iK'rs IS staled (o hi' under eonsi lera I ion The 
new emmpany, to he called the Inter-tmate Cl ... 
and Jir of ten million dollars 

■•"'/a, Ponnsylcanm, Oklalionin 


Wrctalilc Oili* : — 

.ScHIlIIKU . 

Omiinelimt 
Ra|irs('c(l 
tMuHf.uel .. 

Olive (pure) 

Palm 

Pepra. |>alm-keriH*I, 

('.islor. pul;4ln.'ra> 
l.in.MM'd 

Seya-ltiMn 

t’orn 

Of lin vc:.;e(al>l(> nits . . 
€.ieao l.utfcr .. 

Oil- he n i lie M itci J.it-^ 
li’romidmitH .. 

Sova lic.'tn.s 
('i iff oil seed 

l.lfIStR'd 

Iftinpsii'd 

Scs.'UiiP Ri-fd . . 

Miist.ird sp(‘d and rndian eoi/ 
t'olza sci'ds ( lairoiwan) 

Ooiir;i 

P.ilm inif s 

Otli-'i oil st-vd^e and mils 


Onpoils. Mxports. 

Lonie ’roii^i. 

•M .. ?.79A> 

iiHipo 


a 


l-(5 

I ;i I L 
‘ja.i.'ai-d 
■iiiai 

.1(1 

t i<i 7 


73 

riDd.'. . 
i0n,ei.:7-o 
reii.'i-a 

. 31 . .'.so- a 

:5().icfi 

■to 

f.o.r,:..-.-! 


2(l!llS) 


2 10,'. -7 
'.*<}■ 7 
4I:M 
filS'S 
KiaC'.a 
:i!i a 
],V4 

32!I'.S 
12;') 9 

so:)- 2 

12 t 

.'ill) 
5(»:’ :> 
.33- a 
10!)-7 
(PJO-O 
7' 3 
ll'.'! 
i.ns 0 
274 S 


lh<- total value ol tlx' imports and extiorls was 
Idd. h;U7(p) and pMiqjoo (|;,]<i:i,r Cl y.5 fr.) 
le'spi'c-tively.- (r.S, ('(jtn. //cp., Neqd. 21, ]02().) 


Japanese Trade in Ve|;etablc Oils and 
.’Material. -The' Jniiaui'se imports and e 
ve'gotahle oils and oil-lx'aring material in 
v.iliie'd ;it about Co .32.‘^,S0 1 and L'2,2 
spe'etively. The prim; pal ligures are 
below; - 


Oil-bearinf^ 

x ports of 
1919 we'ie' 
'73,372 re- 
set out 


h„yo„lnhlish..l 
cily for inulc in 
«o>dtr the nmnaeewent nf Dr v^iini 



iiapoifs. 

rxjiorts 

Vi'ea’lahli' OiO 

l.oii;' Tens 

J.oiiu' Ton 

Ooronid oil . . 

113 

Ju.t4l 

.Soya-lie-an oil 

I'iOl 

172 4 

1 iiiHccd oil . . 

] (id 


Ca.^for oil 



« ili\c oil 

1 ll> 


<'o|/a oil 


3 '> 1 " 

Ooltoiis, t d oil 


l.'Oil 

' ‘■loniidiiiit oil 



Pmiltioil .. .. ; 


"('.it 3 

Se-eainr-seM'd oil 


I : 

Oll-braTini; Matmials ; - 



Soya lie niisii . . 

1 (W..SS',1 

fi:,(i 

elioiindiints 


(iidd 

y< :SUilc .'<pnl 

m.iis.'i 


Si'cel 

i.\(-:i 


Itape- aiiel miist.-ud Mcd , 



I.iiisiMal 



ll(‘lu|) Si'eel . . 

.■>717 


(’ofOill .-eeH-el 

;>!.:) "7 


• All other firaui.s .uiel M'd.-, . . 


h<4 


J~r:’u 
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The German Potash Industry.— At a mectiniLr of the 
Uonnan 1 otash Syndicate held on October 14 it wa.s 
stated that tlie conv’cntion prices made durint; the 
wai- liad heoii renewed for 1921. 

Product ion during the period Janiiary-Sep- 
tenilu'r was 800 , OOO inetAie tons of pure potash 
(Iv.O), an increase of 100,\)00 t. over the F)revious 
year; the ineia'aso was mainly due to the .hu>!,e 
.igiieidtural d('man(l in January and February last. 

I loduction (osts have mor<' than doubled, and the 
profit IS barely alx)v<^ that for 1919. AltliouLdi 
pri(‘cs have not beiui raises! since Di'cmnber, I91!h 
trade has been slack since May, e.Kcept Avith ad- 
jacent countrii's, and the market in lOastium I'hirojn* 
uas at a standstill. 'I'lie probibition of tln‘ <‘xport 
ot poLasli to Poland lias (■|os('d a market wbieb jirior 
to the war consunu'd over 1(K),000 t. (KJ)) |)er 
annum. No decrease in tiu‘ price of potash salts for 
agrieiiltural )mrpos('s is piobable as the cost of i)ro- 
duetion is stdl rising. {Chem. lud., Oct. 27, 1920.) 

Felspar in the United States in 1918.— Tlio rpiantity 
of fel-'p.ar marketed in tlie Taiiteil States in 1918 
was 88,498 long tons, tli.at is, about 30 per cent. 
loss than in 1917 {cf. J., 1918, 476 it). Of the total 
production, 08 per cent, was sold crude and 32 per 
cent, ground. The average price of (uaide felspar ' 
iiiennised from $3-40 per long ton in 1917 to $4-or. 
in 1918, and that of ground felspar from SlO-lO 
per ton to is;l2-33 pin- .sliort ton. The higher prieics 
{uirtly eonipi'Tisated tor the decline in output, which 
WJ 1 S mainly due to scarcity of labour, redmed sup- 
plies ol fuel t() the pottm'.v industry, and lack of : 
trans[>ort facilities. Tli<‘ Canailian production of 
2tl,232 short tons in 1918 was almost all <'xported to 
the United States (cf. J., 1918, 470 ii; 1020, 300 u) 1 
Ccol. Sure., dune 28, 1920.) i 


REVIEWS. 


ducting, heavily hydrated ionic nnccllo of the 
gmicral formula (NaP) (P') and it is also 

poirded out that many colloidal substances of great 
industrial importance must exhibit similar be- 
Jiaxiour and be ela.sscd together with soaps as col- 
loidal I'lectrolytes. The exin'rimeutal evidence in 
support of ilie hypothesis of the existence of ionic 
micelles is fully discussed by the author. An in- 
teresting section cm the detergent action of soaps 
i'oii(4udc.s the report, and the position is summed up 
as follow.s ; - It eiinu ges from all tlii.s discussion 
that there is a numhc'r ol definite factors in deter- 
gc'id action: first, liu' nece.ssity of having the soap 
in solution; sc'eond, power of cnmilsilication which 
;',oc's iiarallcl witli low surface tension and the 
lorniatiou of surface- iilnis; third, wi'ttiiig power, 
wlinli, like the last, is ascrihahle to the undeeom- 
p(iM‘<l soap) itsdl ; loiirtli, the action of soap in 
lorming non-a4hcsi\ <- collnidal sorpition eomijounds 
with tissue and impurities due sometimc's to acid 
s.iap, hut more often to soap itself, and caipahle of 
ri'inainiiig in stable suspe-nsion ; fifth and lastly, it 
is an (‘ssciitial in all eases that the soap should he 
i ii ( olloidal form.” 

In the first of the two reports conirilnited by 0. 
King, the ih-lermina lion of file degree of dispersion 
and tin- ultra-niieros<'o])ie examination of colloidal 
sols is fully disciissf'd. im imliiig the various forms 
of nil ramie roseopie .-ipparatiis emjiloyed. In his 
second rejiort King deals with the solubility, rate 
of ahsorl)li^ln and of c-volutinn of gasc's as intlu- 
eneed liy colloids, with special refereriee to phy- 
siology and brewing. Providc'cl adsor[)tion ami 
eli('mic;d eoiiihiiiatioii do not iiilmderc’, colloidal 
solutions in gc-m-ral iliiiiinish the gas solubility, ddie 
results ohtaiiic'd with r<' -ai'd to tlie solution of 
eai hon nioiioxich- and ox.s g<m in hlood are inter- 
peretod hy ditrereiit aiithois dili'cren tly in terms of 
(hcmical eombination and of adsorjitioii. The ex- 
pi-riim-nls of Findlay aiul King on tlie influemx' of 
colloids on the- rate of e\ oliit ion of gases from supor- 
■atiiraid'd solutfon lia\(' p.iveii results of an unex- 
pected and interesting kind. 


Thiud Idr.i'OFM' ON Corj.oif) Ciir.MisTiiY .and its 
C jUM'ltAP an;) iNDUSTItfAr, A ri’faCATION’S. 

TIuiTISM As.soCIATION 1 cut rilK ADV\NCKMr,NT OK 
SciK'n i:. tiK nf of Scientific tind Indus- 

(rial Ifrseorch. (London: IfJI, SfoUonciui 

(ifficc. 19214.) 7‘p. 154. Orice '2s. Od . lu f . 

The third report of the Committee of the Ilrilish 
.Associat io?i on Colloid Chemistry, like- its [irc-ch-- 
ci-ssors, fonlaiiis a number of very valiiahh- and 
interesting nioiiograplis, wdiicli are arranged under 
two he.'ids. nanudy ;--(!) Classifieat ion aicoi'lirig to 
seientilic siihject. and (2) classifieat ion aceordim^ to 
industrial proe('>.s. Thus, under th(> fornn-r hc'ad. 
we liave reports on Colloid Chemistry of Soaf), 

, V Ilaiu ; T It ramicroseopv and 

Soluhility of Gases in Colloidal Solniinns. hoth hy 
G. King; Fleetrical (diaige on Colloids and Imhi’- 
hitioii of G'els, Part 1., hv .1. A. Wilson. The suh- 
.jects dealt with urnh-r tie second head an- Iinhi- 
hition of Gels, Part if,, by J. A. Wilson; (’olloid 
Problems in Pread-making, hv IG Whymper; Col- 
loid Chemj-,tr> in Photogra [)hv, by IG F Slado ■ 
(kd’odion in Photograpliv, hv’Jl. W (In-InwocxI- 
CeIhilo.se Fsters by F. Sproxton ; Colloid (do-n.idiv 
of Potrohmni. by A. F. I)unst,.n ; Asphalt* hv 
Richardson; Varnislies, Paints, and Pi.ononls hv 
R. S. Aforoll; and Clays and Clav Products,’ hv 
A. B Searle. 

The report on tdic colloid cJiemistry of .soap s.ilii- 
tion.s prc^senls a very clear and very interesting 
account of the work wdiieh has hc-cm done, l.irgelv hv 
the author of the report and his collaborators' on 
the constitution of liquid.s which are of cciuallv ' 
great scientifie and industrial importance Froiv ' 
this report we learn that all the phenomena of soap j 
polutions point to the existence of a highly con- i 


.An iiiteri'siiiig ai count of tlu- tlioorotieal and cx- 
fM-rimciital work by I’rocti r ami by J. A. and AV. H. 
WiGoii on imhilutioii of .m-ls leads to a discussion 
<»t th(‘ indict i-i.'il ajiplications of imbibition in the 
Icath.-i- indictry. in pajier making, in phol ography, 
and in hiido^gy. t)iic would have wa'leotm-d a fuller 
t icaliiicut of tfiis section. 

4 lie rej)ori by IG Whym|)er on colloid prohh-ms in 
hre;id-making is one of (lie most interesting of the 
serii's, and rails tor ;it tent ion not only by reason 
rd the po<ilive i ii for m;i t ioii whii h it gives, hut also 
owing to tin- iiulieations wliiili it atfurds of the 
niau\ prolihoiis w hn li --till await, investigation and 
solution. the propi-rties of the most important 
materials used in hread-niakirig, starch, gluten, 
niiiH-ral s.ilt-i, ami f iizyine^ ara- <lisr'ussed , and atten- 


timi is drawn to the 
ad lit inns of rpiite sn,;,] 
evert on the physical 
ot hr (-ad. 


very great influeneo whieli 
(pianiil i<'s of milk, fat. r-te., 
latiiK' .and k('<‘[)ing qualities 


'fwo r< j)orts dr 
are follnv.rd hy a 
t lie- :i n t hor 1 1 r.i ws 
f'l.-iiiexioii helwer 
of eolhi lost- cst (-rs 
the solid product 

the rao- of (-mill 
<-as(- t}f sii''[)(-nMij 
ha \-ioii r is of < on j 


firorliiet ion of 


mrts dealing witli phoj.r>grapliie firohh-ms 
I'd hy a report on eeIliilos<- esters, in wd)i< h 
r- draws attention to the fact of tin- ( losi‘ 
helwe('n the- \'i, -rosily of ddiiti- .s,)Iutinns 
e eslf-rs am! I lie mef hnnical propertir-s of 
iroduet. Sm h eonm-xirm is found only in 
r ('iioil .ids. and is not nu-t with in tlie 
''[•ercoids or of ( rysl alloids. This ho- 
of (ourse of great importance also in the 


fn Ids report on colloid elieinistrv and petroleum, 
A. IV Diiu.tau pavs particular attention to the use 
‘4 ad.orK-nlH, .simh as floridiii and fuller’s earth, 
m t he n-fining of petroleum and of eraeked spirit. 
By Ur- use of f u-ve materials the nnsaturatod com- 
pounds and siilpliur derivatives are removed. A 
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summary of the report of tlio United States Navy 
department and the Submarine Defonee Associa- 
tion on colloidal fuel’' is also j^ivon. This report 
IS succeeded by one on the -olloidal state of matter 
in its relation to the asplialt industry, in which 
more especially, the iniiiortaiiee of the' colloidal state 
for the stability ol aspiialt pavenu'nts is einpliasised. 

Certainly one of the most interestin<r and impor- 
tant of the reports is the last, in which the j)ro- 
pertiea ot clay are fully and clearly discussed. ]n 
it the much debah^'d iiroblem of the plasticity ef 
clay receives adecpiate treatment, and the various 
factors w uch alfeet the plasticity are considered. 
Ihe use of colloidal clay as a deterfrent per se or in 
coiijuiictioii wuth soap also receives due nnuifinn. 
and some •of the pos.sihilitii's in connexion with this 
aiiplication arc discussed briefly. ' j 

^J'he Report, as a vvhoh', maintains the hi<di I 
standard set by the two precedinfr Reports, and the I 
various authors deserve the thanks of all who are 
”1 tl^o sturly or application of 
f odoKts lor th(’ excellent summaries which th(‘y have 
pn'sented of different aspects of a subject over- I 
j>;rowm- n, (>xlout and in imiiortaiico. The produc- ' 
tion of those Re|, orbs amply justifi(.,s the formation ! 
of the spreial committee of (lie British Association, i 

Alex. Findlay. ' 

Maiu;ai!inf. A\y,u,ur Cr,AVT(iN, i 

Jndiish wl Chrmi.sln,. b,, Siii Kdwaiii. ' 

"nd Co. irai.) Criro Ms. nrt. i 

iJX'Jn'r 1 ".''™'"!**°" t'"' OKpI,,i„s II, at, ll„. ' 

mks of U„s sen.'s .-iio not („ • 

i f.,. ,; "I i,i„n„f„<:t,,„o oxropt ii, : 

Mr „s t!,r.s,. „,ay ,„„,„ss„rv t„ , .I,,, !, I„t, , 1 

pent of pnn.opio,- TI,o „„l|,or, t|,o ^ 

clnnns ho n,„n.,p,-„|,|, f., |„, t]„, 

111 .iiiA liir,(;ii.i(r,. iiHoinpM to pii,. -y kiio, ' i,, t 

«f‘m',iion',l of llio in,in„r„M:H,o 

il 111,11 ,11 in, , niul, moiorally .spoakino, ho is . or- 

0 has on, no, „nt iho la.sk hof,.,-,, |,i,„. f)„ 

thi-on,0. tin, hook |„.|p fo,.^,n.,^l,.;| 

.•ilthonph It IS mainly ,a pilalioil, it is not ( ,o 

■■oork of a nn.ro , ,vst,.„1,„io .sol,, -t , ' 

,,f roally ,n,p„rl...i,, an, I „p j,,, 

f .\ti ,u t<'d hy oil ' wild fih\ ii,uslv lias a thoron«di 
pra|y'.al knouhslpo of tl„. snhj.al „ itl. uhioh 1,1' 

The work opens willi an interesting.^ tlioucdi brief 
Instorical suivoy of the ri^e ..f manmriu!rio iln 

Tic ilam ’ '''r /Tl' told that 

d * n.im< .should lie pronounced with a hard “ tr ’• 

hapter TI di'al.s witli fli,. various oils and fats 

iT' I.le ifT’T'r'^'T ^ir ■•»’<1 iuclmlcs 

n->bh of eonstanfs, the source „f which is not dis- 

I'.tl uith those ^ivni in nnollHr work. Makers of 

i'l oirihai'it " ill '’•■ snipris, ,! 

■ 1 th.it lh(' .somewhat expensive, harfl lirittlc 
iihslan,,., oooonnt sl.aanno, is •• s„n„'l ,n,.,s on,pl„v.„l 
; njaruanno, hnt „f,„„ i„ o„„ki„o.faf' sn, I, 

lard ooinponnds.” |„ (|,„ pr,„|,„,, 

sl,.ar,no „ .(|y ,< ,sto.,ri„o.” a liiM Ii,,' 

lo'lnot fi-oni ,„lln„’.,o.,l oil, ,,, lo, i^ uCro <|o- 
-nhod as «l.mr,n tlnnioh o,. p, H it i.s ,o|or,o.| 

■ s i,ill„„s,M.d fi(oar,„o’': and on p. 


fydr««euSti;“h 

t?r !■’ "oii-ohisinTn;?.!;,::;! 

, ioiuint ih^nts of ^'o nn- 

; AUor d..s. r.bing the /xaminalion of luilk inr 
; inaiprine purposos ciSaptor IV. tlio aulhllr pro 
oooils in tho throo folhnvinfA ol,a|,t.or.s lo dial htli 
the niannlaotnro ot inaioariiu., illostratinn; tho 

more iinpoi Lant plant roPorod to hy l,al7-(,. o 
piaU-s siippliod by the plant niannfaotnfors Th, 'o 
tliriw eIiap.or.s, topotl.i-r with tlie foil,,,,,,,., one 

(i h.iplor y 111) on tho thi'ory of enuil.siliialinn, ,,,,, 
l•.■llalnly the be.st in tbo book, and in them tho 
uriter speaks authoritatively with a rcali.sation of 
tin, inip.iitaneo ot points hearing upon tho really 
scieiitilicsailo ot margarine making. These chapters 
aie lull ol relereni-cs, and although after pi'rnsal 
the iiiexpericneisl reader would not ho enahlerl to 
inaniilaetnre margarine, yet it is not too ninel, 
to sa,y that no experieneed margarine maker could 
iCcKi tluuu withoiit heirnin^^ .somelhinp: 

R.ciiovuled hutfer is dealt will,, and eli.-ipler X ii 
<-’'neri„.,l will, ||„, anal.y.sis of hntler and niai-- 
t^Aiiiie, and in the limited spn(‘(3 availahlo the 
.luLhor suceeed.s in toijehiiiK upon the more im- 
pnit.int mclhod.s of analysis and oven deserihine 
stand.ird b>sts and proee.sst.s with th.' n.cessarv 
working; details. Unloriuiuiicly, uiul.'r ' the 
Ivir.s.-hinw proeess only O’ I }^rn. of silver .sulphate 
is .speeihed instead of () o fiiii., whicl, ,s nec< s- 
sary in order that there may he a sullicic'nti y lar-O' 
I'xeess n silver .salt present. M.niy of the lesN 
<lcsenhe:l in this chapter have heen applied to 

in il V']'"'' 'r " mixtures emupoujuli'd 

m tin lal, oratory for 1 he purpo.se, and the analyiical 
lata, toj.,<'tli('r with Die eomposition of the mix- 
tures, are mveii in two very useful tallies. 

] lie oiiaptcr on <laerioration in storage .should ho 
(aiefiilly studied hy hoth chemists and iiiiiunfar- 
turi'is. It ,s relre.shinoly uji-to-date and full of 
•snuiKl advice. Jhe <'flieiency, or rather the iii- 
(dheieiicy of et'rtaiii preservative.s is diseussid and 
uc are elearlv told that horon eompourels are hut 
• ak iintisepties, and .attention is drawn to tho 
I ' ^ dislnrbanees to liealth wliieli mav nsult 
o oont, lined small doses of tlie.se compounds. 

ex v Mni'' r.anoiditv ear, 

Mst .ind even develop without any increa.si' of fr<w 
l;llv acidity aiLl wo are led to wonder if in future 

'I ho elicmislry ,,f f;jt ,i„(n-ii()n is .a subjec t upon 

huM^^ TiT’ w ritten. 

lb. ]nl I „f niodoru tlio.iry and a pi'iieral id. 'a of 
l .osf snhsfanc.os loosely toriiiod “ v.lamines ” is 
aol\ (omprossod into one small eh.ajits'r 

Iho work eonelndes with a copious bihlio-rrapliv 
■.-ml^s,'pnr„,e unlexes f„r n.nme.s, pnlcU, 

F. IF Boi.tox. 


Inn CnM.nx'SK.n (Ti|.:M,e.vj, T)ictii,x-aiiy B« //,,■ 

hi, Ion, d S off of tl,r C/iriotn,! 

r,K W. OY,.,, Yn,k: TbrCI,,', ! 

( (ifithhi f omjinnu. IPIP.) rricc .^'5 

wli!T!nT'^\“’'^‘' iiitcresr to non-, homists 

lio m. y be eoncerne.i ni the eour..e of their Iium- 
Dss vMfh ^h.miieal suh.stanee.s. though tho aiitho-s 

■ V " l !, I”;’' ’' "‘va!uahh> tiiMo-saver to t ho 
chemist. Ibe book ^cives i,, alphabet i. ;i| order iiio.^f 
the eh.'mieal subsfauees liaviny^ any iiidu.stri.al 
uses and iiielu.lcs iiLiny raw mat, 'rials.' 

>\ lu'rever jiossible the m.atter iin ludes .a dt's, ? iii- 
tion ol appearance, pliysi-.al iiropei l les, derivafiou, 
prndiiifi;, uses, fire* li.azard, and railMav and diip- 
pin^ r('e:uIntionAS. 

The first edition is naturally by no means eom- 
piote, both Qs regards the siibstanees r'nnniemterl 
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and the iiiforniation given. To the chemist the 
latter nppeaii^ skimpy and platitudinous, but no 
doubt the book wdl have its uses. The wide range 
covered makes it quite' interesting reading, as ii 
dictionary usually is, to jVI except those most fully 
intormed. Opening the l\>ek at random, wo read 
that “ cabbage-seed oil ” is used as an illumiuant, 
and has a daiigi'rous fire hazaid, and that “ verd*' 
antique ” is a naturally occurring hydrous mag- | 
nesium silicate. It is likely that a fuller and more j 
mature edition ivill firove a voluuu' of considerable 
utility, and it is to be hoped that tlu' f)ubli>liei? 
will su]iply it in due <‘()urs(\ 


OBITUARY. 


P. S. V. PICKERING. I 

The I.it(' Perciv.'il Spencer Umfreville Pickering j 
was born in iSoS, bis father being Percival A. } 
Pickering, (,>.C., and bis motln'r tlu' daughter of i 
.lohn Spciu'cr Stanhope. On both sides he (;ame of ! 
a long line of aristmu’atic and distinguished i 
ancestors; his motlnu’ was the granddaughter of ' 
the famous Coke of Norfolk, Karl of lycici'ster, by | 
his romantic marriage with his young ward. 
Possessed of ample' privati' means, lu' might have 
led a life of ease ami social [ileasure; but his tastes 
were not that way. lb' had a strong In'iit for 
scientific investigation, and aft<'r leaving Eton he 
f)roc('e<b'd to Oxford to study ( hemistry at lialliol. j 
Ibre liis imh'pcmience of outlook assorted itself, ‘ 
and oiie of his (iist puhlished jiapc'rs was a coiitro- ' 
vert ion of a \ ic'W exjua'ssed hy his tutor. He 
ohfaiued, in 1S8(). I’Irst Class Honours in the 
S( ienee schools, and then rno'. 'd to llryanston i 
S(|uar(', buudon, w here lu' fitted up a lahoratorv : 
.and from ISSil until 1>^S7 he held an appointnu'nt 
as l('('tma'r at Medford ('olh'ge. 

During (his period he in v('stigated quantitatively ; 
the ph.vsieal [trofa'rl i<'s of mixtures of sulphuric j 
acid and water, from whic'h lu' inferred the' exist- ■ 
eiiee of various hydrates of suljdiurie acid. He • 
stoutly opposi'd the ('onceprioii of ionic dissociation , 
then being introdneed by Arrhenius, and main- | 
tained that all the plienomeiia were readily ex- I 
plicalde on the liydratc' liypolhesis. Had be con- , 
tiniM'd these investigat ions be woubl have reml<'r('d ; 
valuable si'rvice as a fearh'ss critic of tlu* younjt ; 
scic'riee of fihysical chemistry. ' 

'Idle whole course of bis life was ebangeil, how'- ; 
ev('r, by a serious laboratory accident which caused ' 
the loss of an eye ami greatly endangered his i 
health. He was ordered away from Eondon, and 
W'cnt to Ilarpi'iiden lo recover his health by work- ' 
ing as a labourer on the land. He so far succeeded ' 
that b(* was able lo rt'sume .scicntifie work, but 
tbi.s time it was on .s holly different lines; lie gave ; 
up pbysie.'d i hemistry and bt'gan in vest i gat ions on ! 
fruit trees, paralb'l to (liose (»n agricultural crops ! 
carried out hy l.awee, and (tillx'rt. The work was | 
financed hy the Duke of Medford and carried out. on ' 
one of the Duke’s farm'; at Woburn; it bngan in I 
lS9t and continm'd till Pickering’-, death, althoiigb j 
for the last two yr'ars ilic Duke eeased to give ! 
finaneial supiiort; money was then foumT for (ho , 
purpose by the RotharuNted Committee. The chief 1 
reflults were the ineffectiviness of ordinary fer- ■ 
tilisers on fruit tnu's and the harmful .m t'inn of ‘ 
grass on trees, .and this work was eximndt'd into an 
important investigation showing that growing ' 
plants excrete some iinstahle siihstanco poisonous to i 
other jilants. In addition, there wen* in.any other i 
investigations of technical importance on pruning, ! 
planting, the composition of Bordeaux mixture! j 
treatment of pe.sts and disease.s. Pickering also ! 
studied the effects of heat and antiseptics on soil, j 


showdng in both ca.scs an increase in soluble matter. 

The striking characteristic of his work was its 
originality : he could take up a subject that had 
ajipareutfy been fully investigated, and within a 
i'ew' days, by a few .simple experiments, make some 
<'utirely iievV oliservatioii that would throw a flood 
of fresh light on the whole plu'uoiuetia. lint he was 
essentially a solitary worker; he had no assistant 
in the laboratory not evt'ii an attendant. His 
outlook was always I'litieal, hut with a broad and 
instructed criticism. He lu'vt'r ; ought honours or 
social distinctions, yet lie ivas not avcr.se to recogni- 
tion in .scientific cin les: he w as I'lectcd a Fellow of 
the Royal Socii'ty in 1S9()*, ami si'cved three times 
oil the (’ouiicil of the ( liemieal vSm iety. 

As hcfitleil hi.s descent, Pickering possessed a 
strong vein of si'iitinunt, and even of roinanee, 
which showed itself in many w.iys in sjiite of his 
stern s<'ir-rc[>ression in his choiis' of authors, of 
artists and above all in his favourite^ music, in 
his marriage', oiicc' ('\('n in a .scientitle iiapt'r, and 
finally in his widu's for hiiri.il in tiu' clitf at 
Alorthoe, in the path of tlu' sun and close to the 
ui'slern .sea. j ]{xgsKKLi.. 


•At till' of ttj. r..v somi' (wtciordiiiiiry error, several of the 
0('s\ jis-;un i>i :-.l atcil In tlu ir oUilllaiy noficcs that Ik! wa.s eleetni at 
Ihea^rof i<». It H ))ossih!e that the CliLUileal .Soeii'ty wusnieaut; 
lie joiiK’il lliis at (he a^'e of liO. 
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Mil, JULIAN T,. BAKKR IN THE CIIATTl 


THE TECHNICAL APPLICATIONS OF ETHYL 
( HLOJUDE. 

HY ALHEIIT ITENNiNfi. 

Tliu manufacture of ethyl chloride dates back to 
l.>00 A.U., and the earliest reference which can he i 
traced a|)pears to lie that of Hasil Valentine, who 
refers to it in' his book, Wie<JerhoIunp; de^ grosscii 
Steines der uralten AVeisen,” ed. Ih'trams, p. 72. 
From the description given it is evident that the 
product, “ Spiritus salis et vini,” could not have 
been pure ethyl cldoride, and was probably a mix- 
ture of spirit with etliyl cldoride, containing about 
10% of the latter. Iteferenci* to ethyl chloride was 
also made by Glauber (1018), who referred to the 
fact that spirit dige.sted for a long time with 
muriatic acid kills its sal volatile” and a. “ fine 
(tear oleum vini swims to the top.” 

The inoduclion of ethyl chloride in the pure 
state was probably first achieved between 1820 and 
IbdO, hub in 1871 Geuther (Zoits. fiir Choinie, 1871, 
p. 147) stateil that ethyl chloride was not obtain 
able as a coniineicial product, and that for research 
work he found it iieeesMary to*[)repar(‘ it for 
himself. 

Co.'tuHii lAi, I’lioDui TioN or Ethyl CnLoiiii)r,. 

AVhilst., at lirsl. ethyl cldorirh* was jrrepared 
almost entirely for medical purposes, the technical 
application has become so extensive as to demand 
larger production, and before the mr. in one fm; 
Lory alone in ^Jermany, the production of this 
muierial was ns mueli as 250, (KX) kilos, per annum, 
whilst in anotliei factory the output was 80,(XX> 
kilos., and other fafitorics were jrrodueing rather 
smaller quunlitie.s. The product was chiefly 
ised foi' ethylation in the manufacture of dyestulls 
and dnig^'. I' urther (luantities were also produced 
for use as a ri‘frigerant and as a solvent. In the 
Linted Slates there are four factories making ethyl 
( Idoride, and Franco and Switzerland also produce 
very large rj nan titles. 

Considering the low price of ethyl chloride com- 
pared with other etliylating agents, these ligures 
are not in any sense surprising, and although the 
English manufacturers of ethylated products are 
persistcjitly demanding ethyl Ruli)liate and otlier 
ethylating agents, none of tlie.se can eo!uj>ete with 
etliyl eliloi ide. 

The act oiufiatiying table shows the roinparative 
cost of various ethylating agents umb'r normal 
londitions, and the approximate cost per 1 lb. of 
<'tltyl radical. From tho.se it will be seen that as 
an ethylating agent ethyl chloride is the cheapest 
agent by about 00 '^, and it is n(>eN.sarv to examine 
at some length tho p roper tioa of ot’liyl chloride, 
which bale a bearing upon its application in nmini- 
lai ture, and to uscortuin wbother the material 
possesses such properties as will counterbalance the 
advaiiingo of cheapnos.s. 



Apprlx. 

C'.H 

' Approx. 


r Ojt 


fost. 


per lb. 

,o 

1 lb. CjHj 


s. d. 


S. tl. 

Jithyl . . 

1 0 

4r.-() 

2 ;■) 

Ethyl hroiulile! . . 

a 0 


22 b 

Ethiy nltraU; . . 

0 

:i2-o 

1.4 C, 

Ethyl Buluhato . . 

4 <i 

.47 (l 

12 U 

Sodfiim etliyl sulphate . . 

1 r» 

i‘jt> 

(i 0 

Ethyl alcohol (absolute) 

3 « 

(>.4 0 

5 0 


Fi'.oukrtiks or Exiivi. ('ulohidk. 

Tlie commonest of all misconceptions regarding 
etliyl chloride is that it must be stored in liigli- 
preksure cylinders, and handled substantially in the 
same manner as a compressed gas, such as oxygen 
or hydrogen. As a matter of fact, the material 
may be siphoned or poured by means of jugs ill 
transferring from one vessel to another. 

The scale on which ethyl chloride is manufaC' 
iarod in this country may be judged from the fact 
that a 95(>gallon tank is used for storage of ethyl 
eliloride freed from methyl. 

The subjoined tabic shows the absolute pressure 
of saturated ethyl chloride vapour between -30*^ C- 
and -f-UXEC. In oialer to estimate the gauge pres- 
.sure w'bieh will be operative in the production of 
bursting .stresse.s in containing vessels, it is neces- 
sary to deduct the pressure of the atmosphere, viz., 
IJ'7 Ib. per square inch or 7ti cm. mcreury column, 
Ahrtolnle Abwluto Pressure. 


Temp. 

Cm. 

lb. per 

Temp. 

Cm. 

lb. per 


Mercury 

8q. in. 


Mercury 

841. in. 

-.40°C. 

. 1102 . 

21 

:t.5®C. . 

. 104-32 . 

31*77 

26* 

. 14 .50 . 

2*80 

40® 

. 191*90 . 

87*11 

20® 

. 18*75 . 

3*6:4 

45® 

. 228*07 . 

48*13 

15® 

. 2:4 00 . 

4*63 

50® 

. 257*94 . 

49*87 

10® 

. 2021 . 

.5-84 

5.5® 

. 299 00 . 

67-80 

5® 

. .47*67 . 

7*28 

00® 

. 340 0.5 . 

66*74 

0® 

. 40*52 . 

9*00 

65® 

. 387-85 . 

74*98 

-fb® 

. 50*9:4 . 

11 00 

70® 

. 410-50 . 

86*16 

10® 

. 70 00 . 

13*5,5 

75® 

. 498*27 . 

96*38 

t2-.'')’ 

. 76*00 , 

14*70 

80® 

. 561*40 . 

108-50 

15® 

. 83-20 . 

10* 10 

85® 

. 0:40*10 . 

121-80 

20® 

. 99*02 . 

19*20 

90® 

. 704*75 . 

136*80 

25° 

. 118*42 . 

22*90 

95’ 

. 785*.‘}9 . 

151*80 

.40® 

. 1:40*00 . 

2705 

100 ’ 

. 872-28 . 

108*60 


ITuler normal conditions of storing and handling 
in this eouiilry, it is extremely unlikely that the 
euntainers would bo subjciTed to a higher tempera- 
ture than +30^ (k, and even at this temperature 
the gauge pressure is only 12 lb. per square inch. 
It is tli<‘ eoinmon i>raetiee to store samples of ethyl 
chloridi^ for reference in ordinary corked bottles for 
a period of several years, and .several Winchester 
bottles fitted with ordinary corks and without any 
other fastenings have shown practically no loss 
after six years’ storage. It is fairly obvious, 
therefore, that this material should be regarded 
rather a.s a volatile liouid than us a liquefied gas, 
and that elaborate liigh pressure apparatus is 
Avholly unueeessary. The railway regulations in 
this country are somewbat elastic. They provide 
that ethyl chloride should bo s<^nt out cither in 
fragile glass containers, packed in cotton wool and 
eardboflrd boxes, or in welded steel drums tested to 
a jiressure of 6G lb. per square inch. From the 
pressure curve it is fairly obvious that ordinary 
other drums eaj)able of resisting a pressure, under 
test, of 41) lb. per si^uare inch would be quite satis- 
factory, and, in fm.'t, for ordinary factory purposes 
these are ustnl in regular practice. 

Although ethyl chloride is volatile, owing to its 
high latent heat, it evaporates only slowly when 
exposed. The following table shows the actual losses 
l)y evaporation of ethyl chloride from an open vessel. 
A “ pony ” glass .’If in. deep and 2 in, diameter at 
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the mouth was partly filled with llo grms. of ethyl 
chloride and allowed to stand in a room at 11° C. 
and evaporate spontaneously. The b nt of this 
sample was 9°-12° C. 


V 



Qross 

Total 

V'VL-l 

:ees.sivo jni 

teivais. 

Time In 

WCIKtlt 

loHS 

. 

— 

— 

iniuutea 

(Irms. 

Grins. 

Time in ■ 

I<083 

Loss per 

‘ 



' minutes. I 

(inns. 

iniiaite 







linns. 

Start 

177-5 





10 

174-5 

3-0 

iO 

3 

0-30 

60 

108-5 

U-0 

40 

0 

0-15 

•160 

150-5 

21-0 

100 

12 

0-12 

310 

135 -5 

130 

100 

21 

013 

300 

133 0 

•1.5 5 

50 

3 5 

0-07 


Foi’ iiiiu'Ly Tiiiiuik,. <hiiiji^ tlu.s perifjil tix* 
vessel was kc'pt in a vvarin room at IT' l.V^ C. on a 
manU’Ipieeo directly over a j^as fire, diirinp; which 
time it lost M ttf'nis. 

After a small proportion of the bulk has 
evajiorated tlie 1em|n>iuture ol tlu' lemaimltM* is 
reduced to +7° to 8° (h, when further loss is eom- 
parativcly slow, and the followin^c (plant itativ<‘ 
experiment shows how the liipiid may be handled 
in open vessels in the laboratory. 

About 2(>o0 e.e. ot < tliyl chloride was rtunovc'd 
from oOc.c. bottles and iiltered lhrou;i:h an ordi 
nary 20-cm. pap^’r fitted in a plain funnel. As the 
corks were cemented in, each oiu* had to be diip; oui, 
with consequent mechanical loss. In spilt* of all 
factors eiiteriiifi; to lacilii.ate losses, tlu* amouiii 
collected at the end of tin? trial was 2100 c.e. 
This transference took about l\\>, hours, ami tiic 
loss shown is surprisingly small u iu*n it is iioie.l 
that the vials wen* not cooled in aiiv wav, but wiicn 
opened were at a temperature of'iS'^ If they 
had been cooled by ice before opening the losse s 
would have been negligible. 

(Similarly, ethyl ehloimle can ho manipulated in 
ordinarj^ laboratory apparatus without special pre- 
cautions, and 10 litres of solution has often been 
extracted with 2 litres ot etliyl cldoride without tlu* 
use ot cooling agents o*- ‘ju'cial apparatus. 

It is commoidy stated ihat ethyl chloride is very 
readily comhustihh*, and in consefpienct* an nn 
desirable material to deal with in largi* ipiaiitith's. 
Whilst it is uudouldially inllammable, • its high 
latent lieat ot vaporisation, combined with llie cir- 
cumstance that the mixture of ethyl chloride and 
air is only inflammahle over a eomparativelv 
narrow range of comju^sition renders the material 
no more dangerous to liandh! than methylated 
spirit or benzol. I here would be no dang<*r in- 
volved in smoking a cigarette near an open vessel 
eontaimng ethyl chhnide, and a lighted (igarette 
if dropped into a beaker full of ethyl cldoride is 
extinguished. Mention may also be madt* that 
liquid ethyl chloride is not ignited bv the spark.s 
on the commutator of elecrrical ma(bin(vs. A sprav 
of the luj^uid projected from a leak or a small hole 
will not burn, except in immediate contacL with a 
name. 

The ajiplication of ethyl cldoride as a refrigerant 
has become extensive in America, and the experi 
enc^ with the material for these purposes has },een 
such that the National Board of Fin* Fiulenv riters 
hM approved its use. This decision was readied 
after a special investigation had been carried out by 
rrofessor Jacobus, of the Stevens Institute of 
Technology, who was appointed by the Board of 
Und^writers as their independent expert (see “ Ic*e 
and Refrigeration,’’ December, 1908, p. 311) j 


i The Navy Department of the United States was 
' furnished with ethyl chloride for making tests on 
their Proving (Jround. The report of these tests 
was decisive. In fact, the experts at the Proving 
(Ground were inclined to ridicule the idea of a 
cheinieal of this kind being sent to them for test of 
explosive force. We have had 200 cubic feet of 
ethyl chloride vapour accidentally liberated in an 
i'nclosed space within 20 feet of tuo lighted boilers 
nillioiit accident. 

Fthyl chloride, unlike other chloriimtcd solvents 
ol ^jmilar type, is entirely without poi.sonoiis jiro- 
pcilies, ami in thi.s respect it )>osse.s,ses a very 
m.irki'd advantage over ethyl sulphate, whieli is a 
mosi treacherous material in works pradiee, .The 
applicat ion ol ethyl chloride as an anaesthetic lias, 
however, given idsc* to tile imprt'ssion that so])orific 
clii'cts are liab'le to he [irodiiced in workpeople 
haiulliiig it, hut this is an entiiady mistaki'n jin- 
|)i For the jirodmtion of amesthesia, tho 
a-pjilicat ion must lie iiiadi* under very defiiiiio and 
caiv'fully regulated coudilioris, and by means of an 
airliglit face [liece or iiiask. A small leakage of air 
pa.st tlie face piect* is sntlicit'ut to jirevent ames- 
tliesia, and, as a ri'sult, complaints are occasionally 
received that mateiual sujiplied lor ame.sihetic piir- 
|)oscs had hi'cn found iiusalisfactoiy in praidice. 
Such complaints aia* geiu'rally traci'ahle to leakage. 

In the coiirsi* of handling, by iiii'ans of a staff of 
girls, bund reds of thousands of tubes, and filling 
ilu'se with cili\l cliloridi*. no single case of acci- 
dental an.'cstln'sia lias t'Vc'r liei'ii ohsl'r^■ed. The use 
of ethyl chloridi* as a local aircsl hetic constitutes 
suliicit'iiL [*roof ol lliis stati’iiiciit. A surgeon will 
:q)r.iv etlnl chloride on to the chin or lip of tin* 
[lativ lit and yet gem'ial ana stln-si;) is not luodnced. 

Ill the case ot a stall' of twc'iily girls sitting in 
one room ot about 2o()U cubic feet, handling ethyl 
( liloride tri'cly, the \ai)onr hi'iiig constantly [iresont 
ill tin* atmosplicrc, no comiilairit has ever been 
)ccciv('d; but, (111 llie contrary, newcomers gene- 
rally sf.itt* tint tlu* work has a hiaciiig elfeet and 
induces a heller ajipetitc. An ojicii firejilaco is 
used in this room. 

Fthyl chloride Jiolds Imt the vi'ry slightest trace 
of watcT, and, compared witli I'ther, this advantage 
IS most marked for soha'iit or extraction purposcss. 

I he statemenMhat 10 jiarts of ethyl chloride will 
dis.solve in UK) parts of water is oftmi tak(>n as 
meaning jiarLs by weight. Actually this refers to 
voliiiims ot etlivl chloride qo.s, which iimki's the 
solubility only 1 part in 30()() by weight. Tliis is 
negligible lor most purposes. It must not he taken 
that tile host ethyl chloride on the market contains 
even this amount, since evi'ry can* is taken to 
ensure the product hn'ng anhvdrous and free from 
ether. Such a i>roduct, as stall'd latc-r, can bo 
lately used m contact with .any metal without fear 
ol corrosion. 

Ji.rri.NK \L .Vj'i'urcATioN.s or Ftnyi, CuLoiiinE. 

Ihc principal aojdications of (d)ivl cldoride 
.ire: - 

<\) In the syidl.csis of dycslidfs ami drugs as an 
cl liyl.it mg agi'iit. 

(2) As a working substance, in rcfiigeratinc 
Miaclimery. 

fd) As a solvent for extraction purpoises. 

(V) In ipsennli work and in laboratory practice. 

In addition, etliyl chloride is, of course, used for 
medical purposes, hut these applications do not 
come within the scope of this paper. 

ApplicuHon os on fthylnting agent. 

Jnjportanee of the ethyl group is not gene- 
lally realised, and there is found in literature and 
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also in research work a persistent tendency to refer i 
to the more expensive methyl derivatives as inter- ! 
mediate products. It is obvious, from the point of 
view of cost of raw materials alone, that a methyl 
derivative must bo more exi)ensive than the corre- 
spondin^j; ethyl derivalivo, unless there is some 
special difliculty in the manufacture of the latter. 

TIu‘ import statistics of the United States show 
that Uio value of tyi)ical ethylated colours (inchnl- 
inp: only those colours the constitution of which is 
known) imported before tlie war into the U.B. 
amounted to over £75,200 per annum. In addition 
to this amount, v('rv considerable allowance must 
he made for elhylaU'd colours included under the 
unclassified list, and also for a proportion of the 
direct <'o!ours, whicli are generally sold uruler 
names indicating that they are derivatives of 
dianisidine, but which are really derivatives of the 
cheaper elhoxylaMizidine. For the i)roduction of 
these euloiirs two outstanding proeesses are in- 
volv(‘d : (//) Ftlivhition of tlie amino group. (0) 

Fthylalioii of ilie hydroxyl grou]). 

(a) I’he first f,vi)e of transformation can often he 
produced by lieating the salt of the amine in an 
autoclave' witli pure ethyl alesdiol. In tin's reaction 
the salt must be a. haloid salt, and therefore 
generally the nso of an ('uamel-lincd autoclave is 
iieecssary. In the application of other ethylating 
agents the dilliculLy ex])eri('nce(l is, in general, the 
purificatiori of the ethylating agent; and, in fact, 
if ev('n comparatively small proportions of methyl 
compounds be present, the sliade of the colour pro- 
duced is conMideral)ly modified. Fthyl chloride 
may he u.sed for fliis purpose, and lias si distinct 
advantagi* in tluit it is a material which can be 
priKluml eomercially in an exceptionally high 
stale of purity, am! whereas the ordinary com- 
mercial ethyl chloride contains a higli jiercentage 
of methyl cliloride, a sjieeial (juality for (‘thylation 
is no\v available in large (juaiitities in this country 
which contains less than 0‘1% of methyl chloride. 
As to ilie method of ethylating amino compounds 
ivitli ('thyl eliloride, it is, of course, impossible to 
generalise; hut it may Iki stated that with suitable 
apjiaiatus the reaction may he carried ou;- in 
ordinary < ases in about four Iioiirs, u\ an auUu'lave 
<aj)al)Ie of withstanding a working ]>res8uro of 
about 150 Ih. p- r siiuare inch, Tlu* advantage is 
very marked wIh'p compared witli llie procedun* 
TK'cessary in tlie < ase of ethylation with cth>l 
alcohol. In Uie latt«'r easi' a mudi more substan- 
tial autoclave is lu'ccssary, an enamel lining is 
essential, and the s[)e<'d of o[)eration will hear no 
( omparison. 

(h) Till' ethyl.itioii of hydroxy compounds is 
larrii'd out by snhstantially the same methods, and 
in this ease ethyl cliloride is the standard agent in 
icchnical use. proei’ss of elhylaliou of 

hydroxy eompouiids lias received special attention 
as a means of increasing the fastiu'ss to alkalis of 
hydroxyazo colours, paiticularly 7 >-hy(lroxynzo 
colours, ill wliicli the deficiency in fastiu's.s is very 
iioticealile ; as an example of this transformation 
tlu' convi'ision of Ilrilliant Yellow into Chryso- 
pl ('nine may Im' cited. In reactions of this kind it 
is always necessary to use an etliylating agent, and 
the juice of ethyl chloriih' lias naturally rendered 
its application inii\-ersal. 

In tliis country, the necessity for using an auto- 
(lave witli ethyl chloride has been considered a 
si'rious objection to its aj)j)licatloii, and leanings 
towards ethyl suljihate have been iiotieeahle, under 
the impression that this material would overcome 
oil tlie eheniicnl engineering ditticulties involved. 
In (iormnny, before the war, we find that the 
‘^idphate was not in anything like general use, the 
< hloride having been easily able to hold its own. 

1 ho information given below regarding the tech- 


nique of ethylation with ethyl chloride will show 
that the product is perfectly safe and simple to 
handle upon the large scale, provided reasonable 
intelligence is exercised. 


i 



Fio. 1. 


l*uie ethyl chloride is now issued in drums pro- 
vided with the special fastening .-liowii in Fig, 1. 
Ity means of the devices sliown, a valve may be 
screwed into jjosition a.s soon as the drum is ready 
for u.se, tliis valve being provided w ith a serrated 
edge, wliich cut.s tlirough tlie lead sealing disc 
.'^liow n. The ethyl chloride may tlicn be transferred 
( ither direct into the autoclave or into a measuring 
vessel (see h'ig. 2). In this vessi'l a charge of ethyl 
cliloride may he measun'd off, and by manipulation 
of tile tajis sliown the contents transferred to an 
autoclave, which lU'ed not be cooled jirior to the 
iutrodiiclion of the charge. II, v mean.s of these 
device's leakage of ethvl chloride is completely 
ohviat('d, ami cooling of Die antodave, such as is 
necessary in the ordinary methods of nianipnlation 
ill using alcohol and other agents, is avoided. 



*It has been stated that ethyl chloride presented 
; unusual difficulties in autoclayes, owing to leakage 
I through the stuffing-box. This difficulty is nearly 
j ahvays duo to the wrong kind of packing having 
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be^n employed. Since ethyl chloride is a solvent ' of comparatively volatile compounds, the low 
for every kind of oil. wax, or grease, ordinary boiling point of ethyl chloride renders its 
paraffined asbestos packing cannot remain in good ; application particularly advantageous. Ethyl 
condition for more than few minutes. If, how- , chloride of ordinary commerci^ quality is 
ever, the packing be filleV witlj fibre impiegnated anhydrous, and where it is necessary that the dry 
with glycerin the same difilcnlty is not experieiic('d, solute should be extracted its u.se is indicated, 
as ethyl chloride docs not dissolve glycerin. especially if the solute is sensitive to heating. 


An arrangement whereby leakage of ethyl 
cmloride through the stuffing box may be entirely 
eounteraeted consists (see Pig, 2) of a simph' 
packing-box having double packing, the space 
between these being connected with the condensing 
\ ossel .shown, so that the pressure fin the oiitf'r 
packing may be reduced to practically zero, t r., 
to the difFcn'iico in i)r('ssni*e hetwceii the vapour 
pressure of the elliyl chloride iu the coiulonsiug 
veft^)el and the ;itmos{)lieric pressuie. In the 
arrangement shown the eondfuising ves.sel also 
serves as a filling vessel. 'I'b.'se devices are the 
subject of a patent aiq))icati()n. 

Por some ojicrations it is jiossihle to use an auto 
clave of the rotating tyjx', and since nearly all the 
ethylations M'itli ethyl f'liloride take place below 
10(P C., it is possible to use a simple stationary 
jacket type siicli as that shown in big. d. fn this 
<‘ase, since there is no sLiitfing hox under proKsurf*. 
no leakage can occur. ^Vhen tlu' ethylation is 
finished, it will geiu'rally lx* found that' the pres- 
suie has fallen to a low value, and that there is 
firactioally no t'thyl chloride hdl, so the emptying 
of the autoclave will ]>i('<('nt no dillieidtit's 
whalf'ver. 



By nieans ol the devices men.ioned alxive ethyl 
chloride may be used without the slightest leaka''<' 
occurring, and with far less dilhculty than would 
bo experienced in using an autoclave with alcohol. 
In the case of alcohol, tairly (*lahojatc precautions 
are necessary in order to avoid h^s^, owing P) the 
high temperature ne -essavy to induce leaetions, 
and in the case ol ethyl sulphate the poisonous 
charac'ter of the material consul llte^ in itself a difli- 
culty, which may not at jirst. he ivalisf'fl. 

The great advantage of ethyl chloride above all 
Other ethylating agents is that, owing to its low 
boiling point, it can he Sf'ciircd coinnicrciallv in a 
very high state of purity, and, whereas nearly all 
other materia l.s for the sariie purpo.see are liable t<j 
contain considerable pcreeiPages of methyl 
compounds, ethyl chloride is now Eiarketed 
practically fre^? from methyl chloride. 'J’Ih! 
influence of methyl chloride upon the shade of the 
dyestuff produced is marked, and in the ease of 
synthetic drugs the methyl compounds are 
generally regarded as more toxic. 

Apptication ns a solvnit. 

Ethyl chloride possesses marked advantages, 
shared to some extent by methyl chloride, for i^se 
in the extraction of various natural products. 
Ethyl chloride dieaolves nearly all organic 
oompounds with great readiness, and^ in the case 


This inatUw of temperature may bo of great 
importance where a substance is easily docomposed, 
and it may Im instanced that nitrosamines prepared 
from secondary amineo can be ea.sily extracted and 
recovered from ethyl chloride solution without 
decomposition. 

.\s to its solvent power, the following indications 
may be given: — Monohydroxy compounds such as 
phenol are soluble, a.s are acids like benzoic acid, 
bub when both hydroxyl and carboxyl groups are 
present, as in salicylic acid, the soTubility is 
greatly diminished. A second hydroxyl group has 
the same ellect, resorcinol and quinol being 
inaetically insoluble. The earbinol group follows 
the rule for the hydroxyl groups, for, although 
ju-opyl alcohol is easily soluble, glycerol is not. 
Introduction of succe.ssive halogen groups into a 
(ompouud dot's not decrease the solubility, hut 
tends to iiicroast; it. I'he prt'.sence of nitro groups 
diminishes the solubility of a compound in ethyl 
chloride. 

Oil.s and fats are readily dissolved. In fact, 
('Xperinicuts h.avo hct'ii made successfully with 
tlowor.s, herbs, seaweed, mosses, and even st'cds and 
lints, in extracting the oil and other substances. 

In many operations in wliich extraction processes 
are used, it is necessary to fjveze, usually by means 
of cooled brine, in order ro cause crystallisation of 
(crtain f'onstitnents of tlx*, extract. AVhen ethyl 
chloride is used as ;i solvent thi.s procedure is quite 
unne(x\ssary, In'cause the extracted material may 
he obtained at* a temperature as low us -1.5'^ to 
-20'^ (k by simply evaporating otf the ethyl 
chloride under a slightly reduced pressure. The 
application of this principle to the isolation of pure 
compounds from essential oils is specially 
advantageous, and the ethyl chloride lends itself 
to recovery moia* easily than any other solvent. In 
this direction it would appear that considertihie 
d.'vciopmcnt il>' likely, tind that where products of a 
high degree of purity are required it rntiy hoeoine 
almost universal. For extraction jiiiriioses ethyl 
chloride possesses a distinct .advantage over all 
other chlorinated solvents, in that it dot's not k*nd 
to become acid on storage if prop(*rly stabilised in 
mamitactma*. A sample al't'r .several yt*ars' storage 
under the action of light devi'lnped no trace of acid. 

A [jpl Ifni ion in icj i itjc nil ion. 

Before <lis(.usHing the application of ethyl 
chloride refrigeration, it is necissary to review tho 
physical data available, and in this paper will be 
given for the first time a oomplote set of figures 
suitable for u.se in the design of refrigerating 
machinery. 

Tho acconqianying table has been specially 
calculated from the meagre physical data available; 
it shows tho vapour pressure, latent heat, specific 
volume, etc., for this purpose. The figures in tho 
next table have lK*en calciilatcid from these to show 
tho general order of magnitude of the essential 
features of various elasses of refrigerating 
machinery, using carbon dioxide, ammonia, 
sulphur dioxide, methyl (hloride, and ethyl 
chloride. The upyier lino of the table gives 
the relative cylinder dimensions based upon 
the assumption that piston compressors are 
used, operating at tho same speeil for a 
definite amount of refrigeration, and the flares 
in the lower portion indicate the working 



Absolute Sut united vajxjur. Situratc.i vapour Saturated vapour. Saturated vapour. Liquid. 

Temperature. lem^raturo. j.rossures. Absolute pressuns. Specitic volumes, Deiusity. Specific volumes. 
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pressures on the evaporation and oompre.s 8 ion sides 

M™-"! ‘‘ 

«lil9ride, for a given amount of 
refrigeration, requires a much larger compressor, 
the range at pressures required is extremely low. 
Jhis pressure range is, in Vact, so low that for ali 
ordinary purposes the disadvantage of the large 
displacement is entirely eounteracted, betaii.se 
instead of using an elaborate reciprocating eoin 
pressor, one may employ a simple rotarv itinnji, 
not very different in construction from the 
known gas exhausters. 


Mf.lhyl Suli.hur Etlivl 

illuxidi' Amiiiom’a dilDiiilo tlloxido cl.lon.lc 

Comparative 
vol. displace- 
ments per unit 100 0-77 IJ a 151 ::7 0 

of refrigera- 
tion. 

Pressure ; 581 H-70 182 :i-l> o nO 

ranges t 27-1 2 03 1-72 1 04 i ;;55 

helwtten — 10 
and ‘ 20''C. 

Dilfcrcnce 210 5 80 a 10 2-:n ooi.'. 


t Absoluti! prcssuie-( ia ntmo.-iplieros. 

Refrigerator ears fitted with ethyl elilorid.* 
machines are not by any means a recent 'innovation. 
The machine is oporatod from the car axle hy meaii^ 
of a belt drive, arrangements lx“ing providful for 
compensation when the ear passies ovf'C (iirvrd 
portions of the trade. 




found in practice that with cooling water at 
65° h\ an IB^in. diameter rotary pump having a 
rotor 12 in. wide, running at 150 to 300 revolutions 
per minute, is equivalent to a five-ton ioc machine- 
in operating such a mnehino tlie highest pressure 
111 the system is 151b. per square inch, and the 
liumps will even give a sufficient pressure to operate 
the machiiiq using cooling water above 00° ,F., and 
yet maintain a sufficiently low pressure on the 
evaporation side of the system to cool down as far 
as -15° C. Whilst in this country ethyl chloride is 
])ractically unknown as a refrigerant, in America 
this business ha.s been developed very considerably 
— more than 150 plants are working- -and, in fact, 
the U.S. naval authorities are using ethyl chloride 
machines on their warships. On the Hanover Bank 
Ifijildm.!: of New York an ethyl chloride 
ret rig'cra ting plant has been working over nine 
years, and on the If.S.m. “ Dakota over eight 
years. The French naval authorities have also had 
.several vc'Ssels fitb'd with similar plants. Other 
countries likewise have fittf’d their naval vessels 
with ethyl chloride refrigerating maehines, and are 
increasing the number of installations of this typi;. 

A very promising development in ethyl cliloride 
j efrigeration is found in its application to very 
small jilant, suitable for ordinary household use. 
and liaving in general a refrigeration capacity of 
.ahoiit 500 kilo, calories per hour. A machine of 
this (Ic-c i-i|)tion is readily driven directly coujiled 


h 1 




Fig. f 


An additional advantage for small machimes is 
that the pump may be driven directly from a small 
inotor without the^ use of any reduction gear, and 
thw cannot be said for small plant using other 
refrigerants. By way of giving a general idea of 
dimensioiis of ethyl chloride machines, it has been 


Fig. 5. 

lo a. (juarti r 11.1*. m-Oor; Figs, 1 and 5 show the 
general r cmsti iiction of two types of machine. In 
using other rrliig(Tan!M in small maeliines, it is 
Iqurnl that the sinall si/.e of the variou.s connecting 
pipe.s, .-iml pa rticiila rl V ol the expansion valves, 
ivmler.s regulation alnio.st out of the question, 
whereas, in the case ot the ethyl chloride machine, 
in which much larger volumes are haridhHl for a 
given performance, the fittings may ho made of con- 
venieiiL practical .size, and n^giilation is easily within 
the capacity of inexporietic^Hl pcsqile. For household 
ii.se, an ammonia or a carbon ilioxide machine 
would he dangerous, owing to the high working 
pressure neces.sary, and th(> consequent skilh'd 
supervision required. In the case of ethyl chloride 
the highest pressure encountered will* be about 
!•) lb. per square inch, and consequently the 
machine is safe to use. All the connecting pipes. 
conderLser tubes, etc., may be of the lightest 
material, and may be made of steel or copper. 



Vol. XXXIX. Ko. 1.1 HENN1NO._TECHNIOAL APPLICATIONS OF ETHYL CHLORIDE. 


Owing to the low pressure involved, the necessity 
for brine circulation does not occur, and if we 
oousider the application of ethyl chloride refrigera- 
tion to ordinary chemical purpose®, it may be seen 
that^ whereas in certain cases where corrosion of 
cooling coils is likely to occur, the direct circulation 
of ammonia or carbon dioxide would not lie 
attractive, for example, in a oooting vessel for 
some corrosive liquid, ethyl cliloride, by virtue of 
its low pressure range, might well be’ circulaled 
without danger direct in the cooling coils of the 
vessel, and there would bo no difliculty in using 
load coils for this purpose in practice. 'Jn the case 
of ammonia or carbon dioxide tliis would be 
impossible. It may bo. tliought, at lirst sight, thai 
no advantage could accrue from the dir<*ct ci’reula 
lion of the working substance in such coils, but 
since a refrigerating machine is a reversed ’ beat 
migine, tlm ('lliciimcy, /.r., tlie bunilKT of ealoiie.s 
absorlKid for a given amount of power put into a 
machine, depends u])on tbo value of the factor 
(T,-T,)/T, approximately, wlicro T,-- absolute 
temperature of the condou.ser coils and T, alKsolute 
tempera tnro of the refrigerator eoils. Thi.s is a 
coii.sinpienfx? of Carnot’s theorem. 

Such cooiricieuts of performanc^e are sliown iu the 
table; it will he somi that by maintaining a 
temperature of, say, it is only possible to 

gC/t Imll the output obtained with a w'orking timi- 
peraluia' of -- 10'-’ 1'. 

('iX'jfwietifs i)f pc I fi>ni>(i nee of o perfect 
ref ntp'nit n\<} amr/t im*. 

IlHiit.. : limit or I, • F. 

ton,|,.n:t,.ro. -F 5 ,,. j 

-10“ 7-.'’) (r4 &•« r. 0 4 .'•) 4 1 

0" !>;> 7-7 )’)•« .’Is .^vl 4 0 

10" 11-7 0-4 7-H r>-7 .Vi 

20" 10-0 12-() HO s-o OK oa 

oo" icr* Kwi lii h-h si :•» 


features, and for laboratiory purposes in which 
sinail quantities are required at a time, ethyl 
ciioiide IS noiv i.ssued in glass siphons similar to 
the well known sulphur dioxide siphon, and in 
cheap and handy metal cylinders. Tliesa inexpen- 
sive iontainers are in/st convenient for labora- 
tory woi k, as the piece of lead tubing may be cut 
oil and a rubber fitted with a screw clip fiked over 
the ojieii mul. The.se kind are not liable to bieak- 
age as are gla.ss containers, and ari' inexpeusivo i 
every way, 

For <‘xpvriiuental purposes in ethylation, ethyl 
<hloride is now issued in hermetically sealed tubes 
contajunig 2, 5, or 7 e.e. of ethyl chloride; and 
the 7 e.r. tulies euiitain OT grm.-niol. of jmre ethyl 
chloridi'. Thesi' tube.s may he. dropped into ah 
aiihoelavi' unhrolieii, ami when ilie tmnperajture 
rises lliey will hiirsi, or the cajiiliary tubes may bo 
brokori ofl hefere they are put in the autoclave, 
provided the tulm.s are cooled slightl,y before this 
i.s doiK!. Ily means oi Uk'si; sfiecial tubes an ex- 
perimental ethylation, or several simultaneous ex- 
pm'iuieiits, may be conveniently curried out, very 
inuch alter the same fashion as analytical work 
i.s now often done with compn'ssi'd tablets of Iho 
various |•<•agcnts. 

'I'Ikv low' boiling point of ethyl chloride niukcs it 
a very conveniimt cooling agent lor laboratory 
work. When allowed to emerge tliroiigh a capil- 
lary jet, or an injection needle, it is cajiahle of 
pioilm ing a very low temperature, and small oh- 
pK-ls may readily hc‘ reduced to a.s low a.s -30“ C. 
For cooling 'sm.ill quantities of reaction mixtures, 
such ;»s those obtained in diazotising, or inducing 
crystullisatioi), or in the preservation of biological 
specimens, the laboratory vessels conltiining ethyl 
chloride will be found convenient. 

The use of ethyl chloride in hygr<imet(*rs is also 
couvcnient, as the curnmt of air which is necics- 
.sary in tiu' cn.se of ether is not required, and simple 
and accurate determinations may bo made without 
fitting up a complicated apparatus. 


; aoo 2 .V 0 107 12-5 lo-o s Tu ciinclusioii, it may Iv mentioned that for 


Now, in order to maintain a temimrature of 
20“ F. by brim' circulalion it would lvi ne(>essary to 
use brine which ' ad lavn cooled before pumjiing 
into the cooling \(-.iel at 10“ F.. or possibly even 
0“ f’’., and it is obvious, ther<'for<‘, that the lieat is 
being absorliod under conditions which do not 
compare favourably with the diri'ct circulalion 
ftys^em. No doubt for some purposes direct circula 
tion of ammonia or carbon dioxide wonhj he 
possible, bur in chemical woiks, where corrosion is 
liki'iy tA) occur and liability to disaster must be 
avoided, the jiropertii'.s of ethyl chloride render its 
application worthy of serious consideration. It. is 
noteworthy that tlie direct ciTeulation of ethyl 
chloride may Ih‘ inadi! in coils or jackets constructi'd 
III acid-resisting matcnals whicli are ilelicient in 
iiicclianical strength. 

I'Ahpl ehlur'ute for Uitotrattoij ii.se mid in re.sedrrh 
irf/rk. 

Ki'W efforts have formerly hei’ii nunh* to snjiply 
i'lhyl chloride in conv<>nicnl package.s for laboratory 
puriiost's. It is now, however, issued in such a 
manni'r as to he generally available for research 
work, and it is hoped that greater eonfidonce in 
using this material will l>e the resulr. F/lhyl 
tiouiide, iodide, and sulphate are expensive 
materials for nw as laboratory reagents, and the 
nsultrt obtained with them are not representative 
of gooil technical practice. 

The application of ethyl chloride in the 
laboratory as a solvent possessee many favourable 


medical application it still continues in considernblo 
• lemaud. Its use a.s a medium for spraying-on drug.s 
in dermatological .and surgical work i.s also becom- 
ing popular. Fthy! chloride cont'a.ining 7% of 
lihciiol has b(‘en used snci'cssfuily against vermin, 
and for killing iuos(|uiloes and preventing bites. 

At the eommenei'menl of the reading of the paper 
two glassi's Idled w ith ethyl chloride were exhibited 
on the talih'; at the end of the meeting the volume 
of the liquid was found to he practically unaltered, 
althougji the temperature was ().“>“ V. (18“ C.), 
whidi is considerably above its h. ]>t. (12'r>“ C.). 

DlSCV.SSlON. 

Till' CiiMUMAN asked liow the cost of ethyl 
eldoriilo as a refrigerant compared with that of 
other materials. 

Captain L. M. Nash adsed whether oil or fat 
extracted by ethyl cliloride was in a pure state or 
whether other .suhstances weri- extracted. Wa.s tlie 
solvent more in the n.atnre of ether or petroleum 
spirit in n'gard to the extraction of matter other 
than fat? 

'I’he Avtiioh saiil there were other hv-produrts 
as well, hut they could he got rid of. He could not 
compare it witli petroleum spirit hccauso lie hail 
made no comparative te.sts. 

Mr. S. 11. Tai.mntyhk said that in using ethyl 
chloride as an ethylating agent lie Ix'lieved it was 
usdally dissolved in alcohol. Under such (ondi- 
iiona, at 15(F 0. for inst^ince, a fair amount of 
acidity was often developed, and thi.s attacked iron 



8 T SANDERSON & JONES.— ESTIMATION OF ANILINE. (Jan. 15. 1980. 


slightly. This appeared to show the unstability of 
ethyl chloride at temperatures above the normal. 

Mr. Henning said that ho would ask Mr. Bishop 
to reply to the question as to the comparative cost 
of the ethyl chloride and tfie ammonia processes of 
refrigeration. There wcVc probably 200 or 3(X) 
ethyl chloride machines at work, but they did 
not enable a very exhaustive statement to be mad<* 
as to comparative cost. Ethyl chloride could b<‘ 
used instead of ether in connection with crystal- 
lisation. 

Mr. C. Bishop said that in his experience the 
capital cost of ethyl chloride plants was from 5 to 
7i % more than tha t of carbon dioxide plants. These 
plants, however, had only bcxm built for covering 
a certain small range, and they probably, owing to 
their range of size, o<ist more than either ammonia, 
carbon dioxide, or sulphur dioxide systems, but 
there were the .advantages of simplicity, safety and 
automatic operation. The c^ost of running the 
various kinds of i)Unt w.as practically the same. 


Communication. 


THE ESTIMATION OF AN If. INF IN 
COMMERCIAL ANIf.lNES. 

BY WILLIAM JAMES SANDI.KSON AM> AVIl.LIAM .lACOU 
JftNKS. 

When the aniline content of a commercial aniline 
is in question, methods of determination based on 
the reactions of aromatic amines an; not per- 
missible, since the toluidines arc among the com- 
monest impurities. Again, the boiling points of 
the substances present in commercial anilines are 
so near together that a method based on separation 
by fractional distillation is precluded. A method 
depending on the relation between the freezing 
oint of the sample and its aniline content may, 
owever, be applied, and such a method is described 
in this paper. 


of the throe phases, solid sodium hydroxide, 
saturated aqueous sodium hydroxide solution, and 
the aniline holding in solution a definite amount of 
water, comes to equilibrium, and the aniline layer, 
on separation from the other two phases, freezes at 
a definite temperature, which is dependent only on 
the aniline content of the sample under examina- 
tion. For example, pure aniline, after having been 
suhjoctod to this treatment, still holds in solution 
an amount of water which causes it to freeze at 
-d.'EE C.. namely, 0‘.‘kE lower than the freezing 
[loiiit of inire. dry aniline. 

To llie aniline to he examined about 
11 of its weight of water is addedj and about 20/, 
of solid sodium hydroxide. The mixturo is allowed 
to stand with occ:asionul shaking for 12 hours in a 
stoiipered vessel. At the end of that time the 
aniline is separated and tlu^ freezing point deter- 
mined by the usual Beckmann method. The ther- 
mometer used should lie graduated to fifths or 
tenths of a degree and should bo tested by means of 
melting iee (0°) and of freezing, pure, dry aniline 
prepared as laU'r deserilKnl. The tem- 
pcratiiro will first fall and then suddenly rise. The 
highest tc'inperature tluni attained is taken as the 
freezin.g-point, /•' of the aniline. If there be 
.r parts by weight of aniline per 100 parts of 
organic matter in the aniline under examination, 
and if the chief impurity in the aniline is nitro- 
benzene, as, for example, in “ aniline oils for bine.’’ 
then 113'.‘l-i-2'il/. If the chief impurities in 
the aniline are the toluidines^ as,Jor example, in 
“ aniline oils for red,’’ .r^l 10’7 -hi ‘70L 

When tho freezing point is below -10'^ C. it is 
advisable to mix a known weight or volume of tiu' 
aniline with a suitabb' amount of purified aniline 
of known frw'zing point, so that tho freezing point 
of the mixture comes above -10°C, Simple cidcu- 
lation then gives the jieremitago of aniline in the 
original aniline oil. 

Pin iJirnHon of aniline . — Tlie jiniline ustsl in the 
prt'S(Mit work had been pnrifi<Ml by repeated rcerys- 
lallisation from itself, follow'ed by dehydration over 
s<Mliuin hydroxitlo, and by final distillation. The 
freezing point of tho aniline thus purified and dried 
was -01)(E C, on the intt'rnational gas-thermometer 
scale, Ampola and Rimatori (Gazzetta, !897, 27, A, 
3“)). give C. 


Freezing imiiita of dry, binary mixturi’s of aniUn.;' with : 


Weight % 
of ADlIlae 

Benzene 

' Phcnylbydr* 
oxylalmiie 

NItrosu- 

I>cnzinp 

p-Auiinopheiii)| 

Mtro- 

Iwnznid 

o-ToliiMlno 

p'ToluiiliiW' 

^/jr-Pheiiylefie- 

Olnnilne 

Xylldlne 

100 

— fl'OO'’ 

1 — O-OlF 

— o- 0 (r 


— «- 00 ® 

-0 00 ' 

— 000 ® 

— (M)“ 

— fi (St 

99 

— 7-lS” 

- 0)-l7" 

• f.i 58’ 

- G-j 8 ® 

■ - 

(rOii® 


- 0 - 00 ® 

-7 00 ' 

98 

—800“ 

- -« 91® 

710’ 

- 7* 10* 

—703® 

--718’ 

—7-2.5® 

—7- 18“ 

7 . 7 .',’ 

97 

—8' 70’ 

— 7ir 

— 7-7r 

— 7-71’ 

— 7-.50* 

— 7-7;-.* 

— 7-8r,® 

—7*75® 

-8-4.'' 

9U 

— 9-30’ 

— 


— 

—7 97® 

— 8-33® 

--8-45’ 



— 9 (Se 

95 

— 

— 

— 

__ 

- 8-43* 

— 8-9.0® 

-00.5® 

— 


91 

— 

, — 

— 

— 

— SH.O® 

— 9-53® 

-A)«3® 

— 



93 

— 

— 

-• 

— 

— 9‘37* 

— toil® 

_ 




Owing to the solubility of water in aniline it is 
necessary, before determining the freezing point to 
bring tho aniline to a definite state of dehydration 
or of hydration. In the case of impure anilines it 
is not permissible to etfeet complete dehydration by 
distillation, since part of the least volatile im- 
purities would remain in the undistilled residue. 
It has, however, l>een found that the aniline may be 
brought to a t airly definite state of hydration by 
the following treatment. The aniline is just salur- 
rated with w'ater, and about one-fifth of its weiglit 
of solid sodium hydroxide added to it. On beyig 
allowed to stand for twelve hours or longer, with 
occasional shaking, the resulting system consisting 


Ptrenixj point of aniltne an j-f tires . — Mixtures 
(ontiniug pure dry aniline and tlie substances, 
carctully purified and dried, which are commonly 
a.s.sociated with it in conimertial anilines, W’cre pre- 
pared, and their fre^izing points taken. The titble, 
which shows tlie results obtaiiuni with binary raix- 
ture.s, gives the jHirccntage by weight of aniline 
present for various fret‘zing points. Thus, a dry 
mixture consisting of of aniline and 6% of 
nitrobenzene freezes at -8'4‘E C. It was found, 
as with pure aniline, that the freezing points of the 
mixtures, after they had beon subjected to the 
treatment with water and sodium hydroxide already 
described, were in each ca«o lowered by 0*8^ 0. 
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TRANSACTIONS 


[January 31, 1920. 


American Section. 


Meetimj held at Chemists' Ch.ib on. Xoveiiihcr 21, 
1910. 


I 

; I'rolu tlio lu'ttK’s t^lio (til is run into :md 

; Kotllinj^ t;inlis, wlu'rc tlio flurry i.s .soparjiUMl t'rojii 
' the oil. Tli(' oil is then clraw'ii in in a s^xond tfiiik, 

' a^!;uin washed, and finally run i.o a third tank, 

^ where! it is stored until ready tor shipment. 

K\,posiir<‘ to the .sun and rain efiV< more or loss 
I hleaehino. 


Ml!. C. E. SIIOLKh in THE CIIAIH. 


INDUSTKIAL USKS FOIJ Til 10 SHARK AND 
POJIPDISF. 


The carcase of the shark may have po.ssihilities 
a.s a food product, but at pre.sent is bcin{^ usiai in 
the inttnufactiire of fish serap for fcriiliscr stnek. 
The carcase is thrown into the hoi>per of a .spc'cially- 
desi<!;ned mill, where the fie.sh and bones are ground 
to a line pulp, which i.s dried in a rotary dryer. 
This r^rade of fish ser.'ip contain.s on an average 
Jo- 17' of nitrogen e.vprcsscd as air.nioiiia. 


BV on. Ata.KX ItOGKllS. 

Tor several years the author htis i'ceu inti-resied 
in the utilisation (.d siiark and porpoise sldns for 
leather nianiifa' i iir<' and has invesiigated the 
motliods of iiandling this cla.s.s of raw material. 
Through this work he bi'came aetjuainied with 
Mr. Alfred Klna'iireieh, President of the Ocean 
.Leather {;onif)any, who has also spent many yi'ars 
in the study of this suhji'ct, ami through whoso 
effort, s the oh t.abi i.s h merit of an entir'oly new 
industry has been made possible. 

During several i-eetm*. visits to the I'N'erglade.-. of 
Florida and to Morehcad (dry, North Carolina, 
the shark and poi’poise have bi-en studied in iheir 
native haunts, and tne fact clem. uisi rated Itcvond 
a doubt that it is possible to inuidle th..‘s.> aniinaU 
in a c.^omim'reial ma.nm'r. As a i e,“,ali ihr <». ^ an 
Jamihc'r Company has now in oper.'iti.ei a' .Mo;-'- 
hcad City a modi'ru pl'>nt wlitue rh.* hides a.. 
removed a.nd salU'd, In addition, at ihi- 
the livers aiv rendc'red for their oil and tlie ih-sh 
culMerUnl into a liigh grade lerldLser sle.- k \.t 
Sanabai Island, Clorid.'t, another taetory i' in ill; 
proee'.s of construction which will he a dnplii.iiv >■( 
the one at Aloisdiead City. • 


The shark skins as they aiwive at the tannery at 
Newark, N.d., are .soaked in water to remove tlm 
salt and again tleshed. The skins for hag leather 
an*, limc'd and baUul in the nsual ma.iiiu'r and 
tanned in bark. The tanned skins are ilimi treated 
with strong liydrocldoric acid by the Kehler 
|)roeess to remove the shagreen, and after wa.shing 
ami colouring are ready for ilie liuishing prucc'-s. 

The skins to be used for shoe leather are not 
limed or halt'd, hut arc at once, treated for the- 
rmnoval of the sliagreeii. Tliis socalled sliagreeii 
is a very hard layer whicli covcr.s the wliole fish; 
it has tiie appearance of very coarnc' sand impel 
and is almo.st impoRsiblc to remove by ineehanieal 
nieaim. The' elimination ol sliagnmii from ilio raw 
skins is a problem which uiuii recently Inm 
remained unsolved. A |)ro(s'ss di.scovered by the 
author which comsists in soaking tlu' skins in a 
■ salt solution of 10'^ B. ysp. gr. r()7;1) mixed with an 
' e(|ual volume of liydroehloric acid, d he rt'iiioval 
of the shagK'cfi is accomplislied in about two houi’s. 
By leaving skins in this solution for a w<'ek no 
clamage occurs. The skins are neutralised in a 
salt .solution of KT B., to which soda ash adch'd 
from tiim' to time. M'heii frer' from acid ihc' stock 
• can he tanned by anv of the methods now in vogue. 


The shark's are . 'luglit in net., of ''i’!. h nm^li, 
ytinl.s long ami .■ '■out L\u h'e feel decj). mmlr of 
heavy twim*. As tlu' lioat picks up dm hm>\ , oiu' ! 
man stiinding in the stern pulls in the i orlv line. 
'Hiile aiiotlier hauls tip the lead. When tlu- sliark 
!>. brought up a rope is placed over the rail. oi. in 
sumo cases, a hook is plaeeil in tli ■ e’. e. It the’ fish 
is alive it is killed by a simrp blow witli tin axe. 
and then lifted on hoard by means ol ti h’ouk ami , 
tall. In an average htuil from ten to twenty simrks 
arc taken from each net. 

On arriving tit tlu* dock the Imh aiv' unh.adc'l. 
tind Um:* wmrk of dressing at oms* siartcd. Tin' first 
ojicration is to remove the fins timl tail, llu' fins 
are tackl'd on a rack and allowed to dry in the 
sun; they are list'd by the Chines* for making 
.soup. I’he fish is then cut down ilie back, and a 
(urcular cut made over the neck and around the 
the gills. The skin is finally removed in smb a 
iiiaimer that only tiie hole of the nei toral fins and 
rectal opening remain in tin* pelt. dim tlsiyed 
-kins art' placed in salt for 21 hours, ffeshetl on the 
Ikuiu or machine, tind then piekled with salt ami 
stil[)huric acid. Tin' pickled skin.', art' draint'd and 
phued in bundles for shipment. 

Tlio livers are tlirovvu into barrels, where they 
a tv allowed to remain for several tlays to 
disintegrate, and then placed in steam jacketed 
kettles and boated to boding for about one hour. 


I'Or s \eral years the Bureau ol I'i.sheries has 
t iideavDured to interest the jmhlic in u.sing sliark 
meat for t'tlihle purpo.'<es with a eerLain amount of 
sucevw In faet, that species of simrk kiiown as 
(logtisli is being ctmned in large quantities and 
st>l7l under rhe name ol grayfish. Some of the 
l.irgt'i' simrl.s are sold in certain market- as deep 
ve;rs\' nid I'sh, in some placi's shark meat as sut h 
is olfcivd to the trade ami finds a ready market. 
When popular prejudit e has Imen overcome il must 
i ho admit led that shark flesli is ;i tair rival of the 
; halibut, better than the cod, and equal even to 
■ tiie mm I'.-prized sword fivsh. 

The Oet'un Leather Company alone oxjict't to 
! bring their ealch to 1000 sharks per day, and 
willi an estimated catch by other lishennen of 
' 10(H) daily wo would have 2000 sharks averaging 
' loOlb., representing a supply of edible material 
' lo the amount of 75,000, IKK) lb. annually. If u 
' should prove impossible to get tliis material to ibe 
: market in a fresh eondition, it is easily cured with 
salt ami Jmrax, ami tlien compares favourablv with 
!.iiy Kr'.''*' 

, smoked or kippered. 

i During numernus trips to North Carolina and 
' to Vloriila a vast amount ol data has bwn 
at t emulated whieh is of value in 
; vu'Us ami cost of ,>roao<yo.n. Inctudod > ' 

' data are many individual records, some of wnicli 
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may be of intt'rest .as showing the size of fish ami 
prodm;t.s secured. They are as follows: — 



L( ngth. 

Ghth. 

AYoitfht 

AAfipM. 

.Size of 
Bkiius. 

Tipor .-liark, inalo 

It. iUH. 

It. 

ins. 

It?. tbs. 

s«I. ft. 

7 8 

;j 

0 

1-8 24 

0 

fcin,a!(it 

]■> 4 

fj 



28 

('ub Bhiirk, inal(! 

10 r. 

4 

,s 

.s2 

14 

.. I'einalo 

11 (. 



•.‘•■n ;cj 

IS 

iS.Tial Bharlc, female 

8 2 

;; 


27 J 28 

lU 

Hfiinnw Tho.ad sliark 





laalc 

S 

2 


(■> 

4 


t*)il remlncd, 21 i;allutis. 


It will be s(^oa that the ratio of liver to body 
varies in the different s{)eeic«. and also that in the 
same species there is a difference Ihd.ween male 
and female. 

Although the porpoise arc nor. .so plentiful a'^ 
i^harks they deserve brief mention. Porpoise travel 
alnio.st exclusively in schools, and are, therefore, 
usually caught in the purse s<dne. Tlu* iindhod 
consists in surrounding the school and then 
landing them on the beach. Thes^' fisli vary in 
size from 3 to .30 ft. Their ■-kin carries a In-avy 
layer of blubber, which is split off and rendered 
to obtain lubricating oil. Un the lace of the fish 
is an extra heavy blubber known as jtndt, which, 
when rendercsl separately. T;c,d< a mori' valuahh^ 
•^'il [hall ordinary hli(hb--r oil. in tii.' jaw 
cavity is a small amount of oil. about 1 oz. to a 
fish, known as jaw oil. This oil is carefully 
rend<n''cd and firings from .*^',3(ro0 to tjjtSO’OO per 
gallon. 

'the Ilex'll of file [lorpoise is very dark in colour 
aiul ri'MUtibles liver in llavonr. ^Vhen cooked like 
beef i: is Vt.'ry tender and delicious. 'i'lie same 
p!( judf c is held for porpo!v(> for '^hark, so tinu' 
]tiU''t he allowed for tlie public to bi'foine 
educated to this food material. In ilm meant inn* 
Ih^- body is utilis('d fo)‘ niakiii!: fcriiliser^^. 


Liverpool Section. 


hrhl ••n .1 >> rt .t l,n- JI>, 


I'l:. 1. ]•'. \i',M >'] ircxt. )\ Tiif ttf\nt. 


IHK MECHANISM OF THi: ADDilTON OF 

hvi)IU)(h:\ 30 r.Ns.v rrijATFD olvckh- 
JDFS }.\ THE pnK>i:y( i; oe finelv- 

DIVIDFD MCKKL. 

!;V n. THOMAS. .\l..‘-( .. t.I.t . 

Pw. i I. 

Toil' .\irc)iAMSM 10 Tin; .Ai.jmtion m Hvokocin 
TO ( NSATfifATKI) (.1,1 « KinOKS. * 

Tlie tise of finely-divided reduced nickel as a 
rataly.st in chemical reacinms involving the 
addition ul hydrogen to unsaturated organic coni- 
pouiids has id recent years Ikkh the subject of 
scvercsl t^c-hnical application.s. Although jt» .suit- 
ability for such reactions was fir.st established by 
Sabatier «')nd Senderens as far back as ls97, and 
numeroug invcstigaiiens dealing with it have sii^cc 
boe-n published by them and other authors, none of 
these, ag far as I am aware, deal very exhaustively 


' with the subject from a dynamical standpoint, and 

• of course, fjom the manufacturing point of view, 
the velocity of the reaction is a most important 
consideration. These earlier discoveries of 
Sabatier and Senderens have received their widest 
application in “fat hardening,” i.e., the conver- 

' sioii of liquid oiks or fatty acids into more valuable 
solid products. 

The results embodied in this communication were 
obtained by the author in 1914 during the course 
of some teelinical investigations undertaken on the 
subject. 

The unsaturated glyceride chosen as a starting 
point for these experiments was olivo oil, as it was 
the nearest a[)proach to a chemical entity among 
either A'cgetahio or animal oils. In order to avoid 
I the po.s.sibility of introducing traws of catal.yst 
poisons it was roiisidored better to use the 
naturally oceurring product, after purification, 
than to synthesise olein, C,H 5 ( 0 C,„H„ 0 ),t, as 
.synllmsis involves the u.so of maUu'ials which are 
Well known to be “poisons” oven when oceurring 
ill very minute quantities. 

l‘ii rifnul ion of the oil. 

('au.'-tic Sofia solution, in amount a little in exce.s.s 
Ilf lluU required for the neutralisation of the free 
fatty acids present, wa.s added to the olivo oil. 
3 lit' iMpiiil w as separated from the .soap wliieh was 
tlirown out. washed ‘•everal times with water, and 
drit'fl in ninio. Analysis by the iiK'tbod described 
by Lewkowitscli* showed that the litpiid glyceride, 
was composed of - of olein, C, H.( 0 C,„H, 3 ()),, 
and 7 of knolin. C’iH.,(OC, „!!,,()),. According 
to Ebbclolide and (ioldsclimidtt the pereentage of 
liiioliii varif's from 7 to 10 of the liquid 
glvccriflcs of various samjdcs of olivf* oil. 

Pn'ix' I of ion of fhe rolohiiit. 

3 he liiicly-d A ided nickel used a.s catalyst in lliose 
I'xpcrimcnts was obtained by redut mg precipitated 
nickt'l hydroxide in a ciiiient of [itire liydrogou fit 
.300' widi the Usual precautions neces.sary to 
obtain a firodiict of high catalytic fictivity.T 
Fiio'igb (ataivst was prepared to ia.st lliroiigli the 
whole series of cxpcnmciits. care being taken that 
iis " aciivit.A^ ” rciuaim'd unimpaired by keeping 
It out of cmitact with air. 

3bc hydrogen emplovi'd lioth for I'f'diK'ing the 
catalyst and (arr>ing f);it the hydrogenation of the 
inisai ur.atf'd glw crides w iis obtained by electrolysis, 
ami was of a v<‘r\ liigli degree of {nirity. 

I'll ('(nr f If it! fiinsiih vof mns, 

33i(' prc'-cme ol 7 of linolin (iodine value 173) 
mixeft u:tb oloiu (iodine value S.3) makes it neees- 
.s.iry Ml ffiiy a(<iiraf<- invf'stigat ion of velocity of 
bydrogoiiation to find niaihcmatifal expressions for 
the traintoi mation nl both glycerides, n.s the former 
IS rc'.ipoiisible )or 1.3 1 } , of tho total hydrogen 

iib'^ori-t ion of olin- oil. 31i(' pre.senco of two sets 
ol dmibb* bonds in linolin gives rise to three dis- 
tinct possibiliin-. (itlur ;i direct satwration to 
stearin (tr ilo' formation of olein (or its isomer) 
as an intfUMmdmte prodmt. I'^rom several eoii- 
^idcrations I am im lim-d to think that the satura- 
tion ol a compound (<intaining two sets of double 
bonds may follow one or all of the above alternative 

• ■onrscs .ircording to condition.s, the determining 
lacLors being (o) the nature, of the catalyst, (h) 
its amoiMit, and (r) its activity, togother with (d) 
the If'iiifierat lire ;if which the reaction i,s earricfl 


“(Iirtnirnl Technology and Aiuilysto oi Oil#, 
rat., iiria Waxca,” Vnl. 1, ji. .^oo. 
t '• iliindbuch Unr Oclc and Fct.te." Vd. S, p, 5*>L 
f Sabatier. " l,a Cat.-ilyfr: cn Chlmic Org»a^ue/*'pp. 54*65, 
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out. It is quite conceivable, for instance, that a 
large amount of catalyst and high temperature 
would favour direct transformation of linolin to 
stearin. What actually happens in normal practice 
is that the three reactions: — Linolin stearin ; 
linolin -> olein -> stearin ; and linolin > iso-oloin > 
stearin, occur Bimultuneously, the comparative 
extent depending on the above-mentioned con- 
ditions, Llbbclohde and Svanoe§ conclude that the i 
clupanodonic acid in whale oil adds on four hydro- ; 
gen atoms simultaneously, forming a linolic acid ■ 
without the intermediate formation of linoIcni(^ 
acid. In the case of cottonseed oil, however, the 
same authors state that the linolic acid is first 
transformed into iso-oleic acid. It is not intended ; 
in the present communication to enter into a fuller 
discussion of this phase of the subject, as it does i 
not materially affect the immediate objetd in view, | 
namely, to show as a basis for the rest of this paper, ! 
that the addition of hydrogen at constant pressure i 
to olive oil is a unimolocular reaction. The following ^ 
equations were dctluced on this assumption, and ; 
the agreement between the observed values of the 


where is the voJocity eoustunt of the reaction 
linolin -f hydrogon stoarin. 

From (i) wo have in the usual way — ^ log - — or 

t a~y 


(1 . 

Similarly from (ii) f 


(iii.) 


z-h {[ c (iv.) 

1 ff X bo tho total fiydrogon a}).sorbed at the time t, then 
x y^Z a (1 r fc,i) f b (1 c M) 
or ar k, I ' k-ii - (a -{-b) - X .. (v,** 

I’fiis exprc.ssion enables u.s to caleulato k\ and A'j. 

For at in tor vn Is of time and we have : — 


fie -kit t \-be-kJi ^ {a 

ae -iiti \ be (« [-ft) - (vi.) 

Putting e kill --M. . . .(vi.) and e -k^li -N . , (vii.) 
and clioosing and so that — we obtain 

oM I &N--(a fft)-/t, .. (viii ) 

I bK' --- {a (-ft) -xt, . . . . (ix.) 



bydrogen absorjition and those calculated from the 
t'quations justifies thi.s assumption: — 
ll’ a amount of hydrog<Mi mx’e.ssaiy (o saturate 
completely the olein in olive oil. 

7 aiiKnmt of hydrogen absorbed by the olein 
in time f. 

ft ; Miuoimt of bydrogen noeessary to saturate 
completely tlie linolin in olive oil. 

z amount of hydrogen absorl)ed by tho linolin 
in time i. 


where A, is the vebaity constant of the reaction 
olein ' hydrogen stearin. 

'J* k, {h z) .. .. (ii.) 

cU 


$Z. aagew. Chem., im, 32 . 280; thU J.. 1019. 870 i. 


I (I and ft are known from the iodine value of tho 
i oil and tin* relative proportions of olein and linolin 
i present. and xtg are determined experi- 

mentally. 

j Solving tho equations (viii) and (ix) in the 
* usual way we get M and X, and hence A, and Aj 
from (vi) and (vii). 

In ord'^r to test the validity of the above expres- 
sion A, and A, are ealcnlattHl for values of, say, 
f, -- U) minutes and minutes. AVith the values 

of A, and A, so obtained, xt is calculated for the 
remaining valiK\s of t, and the values of x com- 
pared with those determined experimentally. 

; Figure I shows the apparatus employed for the 
I determination of the rate of absorption of hydrogen 
i by olive oil. 

i Into A, which is conveniently made out of a 
I 100 c.c. pipette, 10 grms. of oil and the requiaiif 
amount of uickel are introduced. B is a piece of 
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j** connecting to C, which contains 

anhydrous calcium chloride to dry the hydrogen, 
p contains glass wool to stop any liquid water 
^mg drawn into C during the evacuation of K. 

1 he latter is of about 1000 crc. capacity and gradu- 
ated. It is connected, as Khown, to a hydrogen 
reservoir, and also to F containing watet. The ' 
apparatus is evacuated and tint'd with hydrogen, 
these two operations being repeated several times ; 
to ensure the entire absence of air. When the j 
apparatus is finally full of hydrogen at atmospheric 
pressure, A is shaken at a constant rate (100 double 
strokes per minute) by an electrical sliaking 
arrangement in a hath, O, containing oil or other 
suitable material and maiiitainctl at a constant 
temperature. The absorption at atmospheric 
ressiire after definite intervals of time is observed 
y reading the level of the water in F in the usual 
way. 

The arrangement described enables the rate of 
absorption of hydrogen to Ik‘ nu'.'isured with con- 
siderable accuracy. Several repetitions of an 
exfwriment yielded results in which the maximum 
ditference in the absorption in a given time was 
only 2%. 

Vlxperimental re suits. 

Th«5 iodine value of the. purified olive oil used in 
these expcrinu'nts was 8C, corresponding to a 
hydrogen absorption at 20'^ C. and 7G0 mm. of 
815 c.c. The values of a and h in ecjuations viii 
and ix are therefore 708 and 107. Two typical 
experiments carried out at 180° C. using l'(V ' of 
nickel as catalyst (calculated on the oil) gave the 
following results ; — 

I. 

Time i X i .c ! 4-, k, 

(miM.). j (observed). ! (calc.). (ob-n). (liiioljn). 


c.c. c.r. I 

5 .07 64 I : 

10 i 118 118 i 

20 j 20:i 203 0()()880 0-008 

30 I 20r. 209 I _ 

00 428 ! 416 

90 539 ' 519 ' — 


IT. 


Time 

X 

X k^ 

k, 

(mins.). 

1 (observed). 

(cnlc.). 1 (olein). 

(linolin). 


c.c. ! 

c c. ! 


5 

I 66 1 

05 1 — 


10 

' 120 1 

120 : — 


20 

204 ' 

204 ' 0-00884 

0 060 

30 

270 1 

274 1 — 



60 

4:53 1 

428 1 

_ 

90 

640 j 

530 — 


The observed and 

(rdculated values 

of .r. at 


1,0 mins, and 20 mins, are, of course, identical, as 
the observed values in the.^e two <ases wme em- 
ployed for calculating A', and A, as already 
described. The agreement Ijcdween tlie.se two sets 
of values for other values of t is very satisfactory. 


With the same concentration of nickel at luO-' (' 
and 120° C. the valuer obtained were : - 

< 

Temp. -150° C. 


Time 


i' 


kj. 

(mlm.). 

(ob.wrvcdl. 

1 

(calc.). 

(oltin). 

(linolin). 


c.c. 

C.(*. 



6 

39 

38-5 




10 1 

71 

. 71 

i _ 1 



20 

132 

i 132 

! 0-00,587 

0(130 

30 

186 1 

i 176 1 

' 

__ 

60 

823 i 

313 

— 

• 

90 1 

461 1 

444 

1 

j 

~ 


Temp.™ 120* C. 


Time 

(lains.). 

X 

(observed). 

X 

(calc.). 1 

! 

(oJe(n), 1 


5 

c.c. 

25 

c.c. 

25 



10 

- 47 

47 

— 


20 

89 

89 

000365 

0-021 

30 

131 

130 





60 

226 

225 

— 


90 

294 

299 ' 

— 



I’lie results detailed above show that the addition 
of hydrogen at constant pressure to a mixed iin- 
saturated glyceride such as olive oil in the pres- 
ents* of nickel as catalyst is a reaction of the first 
order. Fokin* sliowcd that the reaction between 
oleic acid and hydrogen is a unimolccular re-. 

action, according to the equation A - - ^ log 

t 11 - 

PaMT 11. 

I'UK Ftnction of thk Catai.yst. 

Sabiitiert considers the action of the catalyst It* 
Ih* due to tilt? alternate formation and decomposi- 
tion of an unstable nickel hydride. Variations in 
the activity of the catalyst arc ascribed to its 
power of lormiiig dilferent hydrides, the higher 
hydrides being more active than the lower. Na 
physical or chemical evidence exists, however, 
which shows the |)ossibility of the formation of a 
eomjmiind of nickel and hydrogen. On this theory, 
moreover, it would he diliicult to I'xplain either ihe 
influence of small amounts of catalyst poisons or 
of catalyst ])romot('rs. Armstrong and llildilchl. 
i'onipare th«* action of nicktd in fat hardening to 
that of an enzyme in the hydrolysis of glncosides. 

.A good dt*al (if light can he obtained on the. 
mechanism of tlie catalytic action of nickel in fat 
hardening from a consideration of li) the intiucnco 
of the pressure of hydrogen on the velocity of 
hydrogenation and (ii) the temperature eoefheient 
of the reaction. 

Iii/lucucf (}f iirrssii n . 

This was determined by means of a siniph* niodifk 
cation of the .ap|>aratus descrilied in figure 1. as, 
shown in figure 2. 



'I 111 * apparatus is filled in the usu.il way (T being; 
left ojicm) with hulrogiui at the r(‘(juir(‘d pressuro 
from the hydrogen cylinder (the highest pressure 
which (ould he safel^v <*mi>loyed with the glass 
apparatus was 2 atmospheres). I’he pressure is 
indicated on the ( los(*d manometers, 11 and S, as 

• Fokin. J. Kusa. Fhys.-Cliem. Hoc.. 1908, 40 . 276. 

t " [>lc Hydrbirung (lurch Katalygc.” “ J 41 CaUly«o en Chlmlp 
Organlque," p. 264. 

t Proc. Roy, Soc., 1919. A. tO. 137 ; thl# J., 1919, 780a. 
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well n.s on a pressure gauge attached to the hydro- 
gen cylinder. When the apparatus has been finally 
filled at the pressure indicated on R and S the 
pressure tap, T, is closed, leaving only the reservoir, 
F, in oomnuinication with the cylinder. During 
the progress ot the reaction the water rises in E 
and falls in F. The pressure in 10 at any time as 
registered by the manometer, R, is the pressure 
in F (registered on S and kept constant by com- 
nuinication with the cylinder) minus the difference 
in b'A'ol ill the water in E and F. If the diameters 
of E and F are about 2J— 3 inches, then the final 
pressure at the end of the absorption is only about 
5 or G inches of water le.ss than at the start. This 
is a very small variation on a pressure of, say, 
2 atniosphere^i, being only about 075%. The 
results obtained at 180'^ C. and pressures of FO, 
rO, and 0‘8 atmospheres wore ns follows: — 


Pressure— 1-9 atmtispheres. 


Tilin' (uiinsi,). 

X (obaorvt'd ). 

•r (calc-.). 

j ki (olein). 

5 

lOO 

139 

i _ 

lb 

22.3 

223 

00254 

20 

345 

350 


■10 

523 

541 

1 

00 

O'iO 

i 045 



Pro8.su ro ^ 

1 atmosphere. 


Time (iiilii'i.). 

jt (observed). 

j j:(ealc.). 

1 (olein). 1 

10 1 

100 

104 


20 

182 

183 

__ 1 

40 

300 

308 

0-009.5 i 

on 

394 

402 

j 

80 

408 

1 474 



Procure 0-8 atmosphere. 

i 

1 

Timi' (niin'ii.). 

1 (oOst'rved). 

.r (calc.). 

k'l (olein). 

10 

93 

91 

! 

20 

10(1 

150 


40 

2.'>7 

248 

0'0o7(r 

I'lO 

320 

331 



SO 

381 

400 

~ 


I'lie values ol oi tile loregoing table liavo Ikh'U 
eoneeied lor jiressure and repre'^ent the absorption 
at 20'' and 760 mm. is the velocity con- 
stant for olein, calculated Irom eipiations viii and 
i\, the < aleiilated valui's lor .r being derived from 
the ^ame exiuessions. (In these remarks on the 
intlnenee ol [uessure and likewise in the forth- 
<-oming (onsideration ol the temjx'raturo ('oellKaent, 
attention is eoiifined to olein, k, (linoliii) was 
eab nlat<‘d in each ( asc, hut naturally its value is 
not ol the saiiK’ degree ol accuracy as that ol k, 
<olein) on account ol the prepoiideraiieo of the latter 
xoiistituent). 

I'he next tahle shows tin' rt'lation between the 
pre-ssiire ol hydrogen and tlie ve|t>eity eoiistant /V,. 


Prc-isiiic OitiM.). 1 

A-,. 

L Pi''" 

0-8 

0 0070 

0 0097 

10 

0'009.5 

0009.') 

1-9 

0 02.')4 

0 0090 


I'hiis the velocity constant of the reaction is pro- 
portional to 2 )'‘* where p is the pressure under which i 
the hydrogen reacts. That this is in accordance j 
with the requirements of the law of nntss action the i 
following consideration will show : — 








5 uy 






ClI,.(CII,),.CH«CU.(CU,),.COO.CH, C„H,5COO.CH, 

ClI,.(CII,),.CH«=ClI.(CII,)-.COO.(l’U f C„ir,iCOO.CH 

CH,.(CH,),.CH -CH.(C1I,),X’0^.CH, 

hoi the velocity of the reaction wo have therefore 
<lr 


^ f'oioiii X (Chj)® 


/.<*., it is proportional to the third power of the 
concentration of the hydrogen actually at the seat 
of the reaction, i,e.^ in the oil or catalyst. To 
evaluatf^ thi.s wo must know the relation existing 
lietween it and the pressure of hydrogen in the 
rest of the apfiaratus. 

Sieverts, in a. series of papers in the Zeitschrift 
fiir physikalisehe Chemie and Zeitschrift fiir 
Elektroehemie, ha.s made a very exhaustive investi- 
gation of the solubility of hydrogen in various 
metals. He givo.s figures* for the absorption of 
hydrogen by nickel for temperatures from 200° C. to 
1600° C. and pressures up to F5 atmospheres. At 
constant temperature the solubility of hydrogen in 
nickel is proportional to the square root of tho 
pressure. The hydrogen absorbed is thus probably 
in an atomic condition for in tho equilibrium 
Cif • Kv/Ciig For in the expression 
for the rate of hydrogenation we can therefore 
substitute \/Put whore P is the pressure of the 
hydrogen, and we obtain: — 

iU , ^ . 

^ L(,),.in X (y Pag)* 


in other words, the velocity is proportional to P‘’% 
which is in agreement with our experimental 
results. 


I'he fir.st function of the catalyst is therefore to 
alisorh the hydrogen, the absorbed or (X^cluded gas 
Ix'ing in a highly “active” condition, in all pro- 
bability in the atomic condition. Tho absorption 
occurs of eour.se through the medium of the oil, 
in which hydrogen has a .solubility of 5‘5% by 
volume, at 180° Cbt 

Having thus .s<‘en hou the hydrogen molecules 
be(‘om<‘ “active” it will now Ik? of interest to 
consnler tho manner in which the olein molecule — 
the other participant in the reaction — becomes 
reactive. A consideration of the tomperaturc- 
coetticient ol the reaction will lielp to elucidate this 
point. 


Thf t (' III pc ra( urc - coefficient of the. reaction 

rclocifif (/i-j). 

.Xrrlumius explains the accelerating effect of 
tempi'raturo on the velocity of a reaction by 
assuming a mass a<-tion equilibrium between 
“active” and “inactive” molecules, an increase 
of temperature favouring the formation of a 
greater number of “active moleeules.”]: This 
conception is criticised by Lewis and Lamble,§ who 
put forwnrd arguments in favour of assuming the 
existence of physically active moloeules rather than 
chemically active molecules in mass action equili- 
brium as suggested by Arrhenius. On either of 
the.so views, and on any reasonable theory of 
catalysis, it is < lear that in the case of a catalysed 
reaction the temperature coefficient must vary to 
a ccrfaiu extent with the concentration of the 
catalyst. The greater the c oncentraition of the 
catalyst, the smaller should tho temperature co- 
efficient Ik*. As long as the numlier of “active” 
inolocuh's is small tho lowering effect of catalyst 


• Z, physlk. Chciu., 1911, 591. 

» t TIbbelolulo and Svanoe, Z. angew. Chem, 1919, 32. 257 ; 800 
this i., 1919. ft79A. 

1 Z. phyalkal Cbom.. 1880. 4. 220. 

5 Chem. Soc. Traiw., 1915 107, 235. 
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concentration on the temperature coefficient will 
bo a slight one, but if for any reason, such as the 
presence of a very large amount of catalyst, the 
number of “active” molecules is largo compared 
with the number of “ inactive ” ones, then the 
accelerating effect of temperature is much smaller. 

As shown in the first part of this communication, 
the values of fc, (the velocity constant for olein) | 
using 1% of nickel at 120°, *150°, and 180° were ■ 
0‘003^, 0‘00587, and 000884 respectively, which 
are in the ratio lll'66!2’5. Experiments were 
conducted at these tomi>eraturcs using 0*5% of 
nickel, the velocity enntonts l>eing 000180, 
0*00305, and O’OOIDO respectively, which are in the 
ratio l;l’7!2'7; with 0'27, of nickel the oorrtvspond- 
ing ratios were l:r7:2'8. These resulte are 
summarised in tlie following tabl<‘: — 



forward in this paper as to the mechanism of the 
reaction. The increase in the value of ife, therefore, 
on account of the increased solubility of hydrogen 
in nickel with temperature is r5 times (= 1*15*) 
for an increase of 60° C. The true value of 
^ 180 ° is therefore only 19 (28-f-l’6), while 
^T 5 o'’/^i*o“ >8 practically 1*45. These figures give 
a value for (^(1 ‘jf abuut Mil. A low tem- 
pera tnro coefHcioiit of this order of magnitude is 
generally associated either with diffusion catalysis 
or with a photochemical reaction. On account of 
the very vigorous shaking of the oil with the 
eataly.st the former possibility is excluded, and it 
would appear therefore that the reaction is of the 
nature of a photochemical reaction, due of course 
in this case to infra-red radiation. For the photo- 
chemical decomposition of SO, to SO^ and 0^ under 
the inilueiice of ultra-violet rays, Coehn and 
Bacher* found that for the temperature rjinge 50° — 
160° G. the value of /v f io/^< w as 1*2, which is of 
the same order as the value T13 found above. 


'Thus the temperature eoellieient is slightly dimin- 
ished as the eonecnlration of the catalyst increases. 
This diminution is, however, only small even when 
the catalyst eoucontratiou is increas<'d five-fold 
(from 0*2 to VO), and thus the total uumb4?r of 
“ active ” molecules present is small in eoinparison 
with the total iiumlK-r of molecules. 

A glance at the above figures will show that the 
temperature eoellieient of the hydrogenation of an 
unsatn rated glyceride like* olein is a. small one, an 
increa.se of ti'inpc'raturc of 6(V G. only increasing 
the value of the velocity consiiiut 2*8 tiiiu's, and 
indeed the real value of tiie tempvrature cotdHcient 
is even smaller tlian would at first sight appinir, 
since at the higher temperature nickel absorbs more 
hydrogen, and ns t)ic velocity is proportional to the 
third power of the concentration of the ahsorlM'd or 
“active” hydrogen, ;tn appreciable fraction of the 
increa.se in value of the velocity con.stant is due 
to this factor. In order to arrive at the real t<'m- 
peraturo coefficient of the reaction, it becomes 
necessary thereforo to allow for this increased 
hydrogen concentration. For the whole rang<‘ of 
temperatures inve.stigated by Sievort.s t/ec. cif.) up 
to the melting point of nickel T find that the influ- 
ence of temperature on the solubility of hydrogen 
in nickel can l)e repre^^ented tvith considerable 
accuracy by the expression: — 

1 i\>n ^ „ 

m ,15 = “ - '* > 

where in is the amount of liydrogen di.ssolved, the 
temperature in degrees centigrade and a and ft 
are constants. Tliis ecpiation on integration 


log * = a (6, - Oft - V, . . . (xi.i 

n^i 

from which it is calculated (hat an increase of 
temperature of 60° in the neiglihourhood of 200° G. 
increases the solubility of hydrogen in niekej I'll to 
1*15 times. 

It is interesting to note in tbi.s connection that 
the solubility of hydrogen in uil also increases with 
temperature. Thus at 180° G. it is about V3 times 
as great as the .solubility at 120° C.,* so that the 
relative increase in the solubility of hydrogen 
in nickel is equal to the s^jiiaro root of the relative 
increaf^ of the solubility in oil (v' 1*3 1*14), which 
is additional evidence in favour of the view put 

• Ubbelobde and Svaaoe. Z. angew. Chem,, 1919. 82, 267, 280 ^ 

•M this J.. 1910. 870 a. 


The phoUK'lieinical equivalent law as developed 
by hlinsteinf postulates that a i)hotochemical re- 
action takes place by the absorption of (pianta of 
radiant energy, one molecule being decomposed by 
one qu.-mtum K equal to /iv, Avhore /i is Planck’s 
universal constant and v is the vibration frequency 
of the radiant energy ahsorhe<l. Bodensteint 
ap}tlied this law to several pliotoehemicnl reactions, 
and fouiui that a small niimlx’r (one to tour) of 
(pianta per molecule are absorbed to bring about 
the reaction (in one case the niimbiM’ was as high 
as nine). In rec.cnt years the application of h"in- 
stein’.s photoehcmical law has Ik'cii extended to 
includ':' radiation carried by long waves (infra-red), 
thermal reactions Ixdug regardial as occMiiring 
through the absorption of infra-red radiation, tin* 
energy transfer occurring in terms of quanta (in 
this connection see 'I'rautz, Z. wiss. Pilot., V)00, 4, 
160; llichard.son, Phil, Mag., March. li)14). 

Lewis § ha.s ciwried out an exha u*- five investiga- 
tion of catalysis in homogeiK'ous sy.steins, and was 
fhe first to suggest that “ Gatalysi.s is ('ssentially 
a radiation phen()monon,”tt n suggestion wliich is 
supported by a eon.sid('rab!e amount of experimental 
evidence pnhlished in a series of papers by Lewis 
and others during the yi'.ars 1911-1918, For the 
eflect of temperature on the velocity con, ^ taut of a 
I'i'action, ,MaA(‘Iin** ha.s (h.'duced thermodvna- 


iiiically the expr(*ssion 


. wdicre E is 


(he energy absorbed by tlu' molecule in excess of 
the average energy of all the molecules before it 
liccomos .'letivc. He calls E tin* “critical energy,” 
a more suitable t(*rm kdng “critical increment,” 
as suggested by Lewis and Lamble (lor. fit.), who 
utilise this exjiression lor the hydroly.sis of methy) 
acetate, the invt'rsion of sucrose, el(“., applying ai 
the .same time the radiation theory of catalysis. 

If wo ajiply .’Nfarcelin’s equation (above) to the 
hydrogenation of olein wc obtain by integration ; — 

lienee E is equal to 3820 calories per grin. -mol, or 
16*2x10” ergs. If the reaction is photochemical, 
oeeurring through thi* alisorptiori of one quantum 


•Z.EIektrochem., 1007. 1.1. 
t Ann. PhyHilr. 1012. 37. 832. 
t Z. pliyBlK. COioni.. 1913, 85. 320. 

5Clirm. Soc. Tran».. 1014, 105. 2330; 1915. 107. 233; 1910 
109. B.'); 1917. Ill, 389. 457. 1080; 1918, M3 471 
•• Coriiptca naifi.. 1914. 158, 116. 
n LtJc. dt... 1914, 2:3.36. 

H Rice gives a matheinatlcftl concer»tlon of this In the equation 
djog i^Vc-Vm . i RT 
dt RT* 

where Vc denotes the critical value of the Internal energy of a nmnbet 
ox molecules and Vm the mean potential energy of tho aaolecaiet. 
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(eshv) of rndiant energy per molecule, this figure i 
(16'2xl0‘‘ ergs) should be equal to N/iv, where N j 
is the number of molecules per grm. molecule i 
(6T5xlO®*), and h (IMauck’s constant) is equal to i 
7x10'^', Substaiu^s containing CH, and CH i 
groups show a characteri.stic absorption band at 
about 6'86ju. If, therefore, wc take the value 7/i 
for A, and hence ; 

3x 10^® / vekeity of light \ 

7 X 10 * ' \ wave length / 

wo got for N/id the value r84xl0" crg.s. Thus E 
and N/ir are in fair agreement. 

Let us now consider the radiation emitted by the 
catalyst. Heduced nickel is a “ full radiator,” and 
we may therefore apply to it AVieir’s displacement , 
law, i.e.: — 

\w(ix. 1) and EXwjfM' n'l * 

whore A///oj‘ is the length of ilio })artic>ilar waves 
which carry most of tlui radiant energy and E Kmax, 
the energy carried by the waves of length \inax. 
Taking Lumnier and Pringslicirn’s value for 6, i.c., 
2940xl()"‘, it is .seen that at the temperatures of 
tlu'se experiments Xmax is in tlio neighbourhood of 
7/1, Thus at lolF C. we have; — 

\(27:E|-ir,0)- 2!) l(lx 10 
or \nuix- l/ii. 

It would appear llicreforo that tho iiusaturated 
glyceride J)ccomes reactive by the absorption of 
ono (luautum (per molceiile) of the radiant energy 
emitted by the catalyst, tho vibration frequency 
being that corresponding to the maximum radiation. 
Or again, if this is tlie case, then since tho maxi- 
mum energy radiated is proportional to the fifth 
power of the absolute temperature (E Aaiux-aT'), 
then we should expect: — 


absorbed, there being little, if any, diffusion of 
the gaseous impurity against the current of 
absorlied hydrogen. In order to prevent any possi- 
bility of backward diffn.sion a ” trap ” was inserted 
in the apparatus described in figure 1, between the 
calcium cliloride tulic anxi the reaction vessel. The 
“trap” consisted of a “bubbling tube” contain- 
ing any suitable liquid through wliich the hydrogen 
pa.sscd on its way to tho oil. The apparatus was 
filled with hydrogen containing a certain pere^entage 
of the gaseous impurity under investigation, and 
from the dimensions of the entrapped spae.© the 
percentage of impurity present at any stage of the 
absorption could lie accuratedy estimated. 

If tlie volume of tho “ entrapped ” space is V and 
tho liydrogen contains n parts per unit volume of 
the gaseous impurity under consideration, then 
V-nv is the volume of pure hydrogen originally 
present in this space. l*ut V“/ir-=Vo, then when 
X c.e. of hydrogen have l>een nb.sorbcd by the oil, 
tho volume of pure hydrogen in the entrapped spaco 
is \\-nx. 4'he partial pressure of tho hydrogen 
at any time, t, in which x e.c, has been absorbed is 
therefore proportional to this quantity. 

Y (Vo -ax) 

wlieti t ho total gas pressure is 1 atmosphere. 



(i){c~x) wM'ro \\;)i e, u constant for a given 
inilivl fraction of iinpurity, 
and a/ \’ -</) -constant. 

It was .shown earlier that the addition of hydrogen 
at constaiit pressure to an unsatu rated glyceride 
follows the unimoleeular law, and therefore for 
olein we have ; 


/27;i 1H(»N 

]2t ) ) / 

the figure found by experiiiieiit being V9. 

The cause of the reaetivity of tlie liydrogen has i 
already lieon explained when dealing with the effect 
of pressure on the velocity of tho reaction, as due 
to ab.sorptioii by tho catalyst, aceompanied by a 
splitting into atoms. Hy extending Lewis’s radia- 
tion hypothesis of homogeneous eatal>sis to catalysis 
in a heterogxMU'i os system as shown above, the re- 
activity of tho I'h in molecules can be explained. 
Wo thus have all the conditions necessary for a 
reaction to occur hoLwoen the unsaturated glyceride 
and the hydrogmi, both being in an active condition 
through the instrumentality of the catalyst. 

P.\UT III. 


-.V M" --f) 

p being the pressuia* ol hydrogen. A\ith the pure 
gas at constant pressure, this of course resolves 
itself into k{<i-x). 

For liydrogi’u containing a. gaseous impurity, 
thendore, if this impurity has no further action 
than lowm ing the. partial prx'ssure of the hydrogen 
tho reaction velocity is represented by 

Tu ■ ^ * 

^ •• •• 

whpro < 1 , and c Imvc' the siKuificaneo inentionoJ above 
Thus wo tuivo 

C’ 


o 


Thk Inkui'enck ok Fohkicn (1.\ses ox the Catalyst 
(Catalyst Poisomnu) and on the Vei.ocity 
OK Hyduouenation. 

It has already been .shown that the first funetion 
uf the catalyst is to aksorb hydrogen, and that the 
power of absorption is proportional to v' V where p 
is the hydrogen pre.ssuro. Further, it was proved 
that the velocity of hydrogenation of olein is pro- 
portional to the third power of tlie “ active ” 
hydrogen in aci ordaiiee witli the O(|uation ; 

CnHaaCOO.Ell, C.d 1 3,(440.(41 ^ 


111 onhw to integrate this expression it is trans- 
formed thus ; 




dj- 

(u x)(0 .r)xV 



o 


Substituting ?y for k' c - x, enumerating the other 
factors eoutaining x in terms of y, and resolving 
into partial fractions, wc obtain 




C„H,3('00.(:H : :ui3 ('.^HjjCOO.l'H 

CnHjjCOO . ni , Ci 7 00 .(Tl * 

and therefore proportional to p’”'. On this account 
.ilono tho presence of ga.wous impurity will have 
an appreciable retarding effect on the rate or a 
heterogencoua reaction of this typo, since there is 
an accumulation of the impurity as the hydrogen is 


Integrating and rc-substituting n/ r x, etc., we 
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and therefore 

' r* * ' . 

( '-a LV® y/c-v 20’ -a 


Wc-x — V c - <l\.Vc -|- V C ft)"l . 
log. - ' . .(xiv.) 

(V C - X -f Vc ~ ((){Vc Vr (/) J 

This expression holds good, of coiirso, only for pure 
tri-olein. When another unsaiurated glyceride is 
present as well, such as linolin in olive oil, allow- 
anc-o has to he made for this. The velocity expres- 
sions for olive oil using pure hydrogiui, were de- 
duced in Part ], (equations viii, and ix.), the ex- 
perimental results agreeing well with the theore- 
tical dedmdions. The deduction of a similar per- 
fectly valid expression for the transformation ot 
olive oil in the presence of hydrogen containing 
foreign gases would l^ecome very (‘omplicated, 
while, on tho other hand, treating olivo oil as if 
the liipiid glyceride consisted only of olein gives 
rise to a considerahle error, as will he S(X*n from 
the following table for olive oil and pure hydrogen : 


Time (mins.). 

r (iibsorptlon). 

k - 

1 , „ a 

, l"g 

t a - .c 

10 

92 


00119 

20 

165 


0-010.') 

4U 

254 


0 0906 

00 

347 


0-094 1 

80 

419 

i 

00992 


Thus k is by no means constant. The drop in the 
value of k is most marked in the initial stages of 
the reaction, as would he oxp<'cted from the con- 
siderably greater vc-locity of transformation of 
linolin than of olein (se<‘ Part J.'. When tho ab- 
sorption has reached loO e.c. pia -tically all tho 
linolin has disappeared, and the fall in value of k 
becomes considerably smaller and more gradual. 
By C'onflning our calculations therefore to absorp- 
tions above this hgure, eipiation (xiv.) will express 
to a first approximation th<‘ course of the reaction 
with olive oil and hydrogen containing a foreign 
gas which acts ord\ as a diluent. KA'{)eriments 
were conducted with hydrogen containing several 
different foreign gast's. We will (;onfine onr atten- 
tion to three of them, which are ty{iical of the rest 
namely : — 

(d) yitroijen, as typical of ga.ses which undergo 
no chemical action with or under the intliience of 
either tlie catalyst, glyceride, or hydrogen. 

(h) Carbon monoxide, as typical of gases which 
undergo a transformation with hydrogen in the 
presence of tho catalyst. 

(c) Ujidirxjen sidphule as typical of gases which 
unite with the catalyst. 


TO UNSATURATEJD glycerides. [Jan. 81 , 1920 , 


oil (--^815). On substituting the values of x found 
above in equation (xiv.) it was evident that the 

Concentration of nicfccl = P0%. 


Pure hytlrogcn. 


Hydrogen containing 8% of nitrogen, 
a: «= absorption (c.c). 


'I’liun 
(miiw ). 


Alworption ' 
, (0.0.). ! 


Pi 

liM 

ir>4 

S47 

419 


Time 

1 X 

1 X 

(mins.). 

j First expt. 

j Second e.\pt. 

r 

48 

49 

li) 

89 

87 

20 

147 

, 138 

40 

217 

205 

00 

269 

240 

80 

, 290 

1 280 

more 

rapidly tha 

n is rep re- 


sented in tnal e(|uation. i nus, rno rvuixiw vumv- 
uf k dropiitnl from 60 to 40 in the period from 20 to 
SO minuOvs, which is :i much greater fjdl for the 
some ranqe of absorption than the error introduced 
hy regarding olive oil as olein, and which amounts 
for the range of absorption under consideration to 
a fall of about 10 ' . It has been tacutly assumed by 
many investigators on catalysis that nitrogen is 
merelv a. diluent, hut it is quite clear from the 
above results that it has some further action than 
mere dilution; (fig. d .shows this quiU; clearly). All 
the nitrogen could he recoverixl at tho^md of the 
experiment, and no trace of ammonia could be de- 
tected, showing that there is no chemical action of 
nitrogen either with the catalyst or with tho hydro- 
gen. Its action must th('refore bo physical, pro- 
bably diminishing the power of the catalyst for oc- 
cluding hydrogen* (over and above, of course, tho 
obvious diminution of the amount of hydrogen oc- 
cluded owing to a diminution in the partial 
pressure of the gas). Tho activity of the catalyst 
will therefore diminish as the nitrogen accumulates, 
i.e., as X increa.ses. In order to follow the course of 
tho reaction therefore, a term must be introduced 
into c»|uation (xii.) to denote the falling activity of 
tho catalyst, i.e., 


dr 

df 


k(f)h.{a ■ x){r 


Where (f)b i4 a function of the activity of the 
catalyst, this function is of the form h-x, since the 
[ictivity diminishes as the nitrogen increases and 
uitrogen increases a.s x increases. Wo have tliero- 
fore : — 


<lr 

iU 


k(a .r)tb x)0' 


->’• J [a x){h x){r-~x)^i: 


Infinenve of nifroip ii. 

The nitrogen iis<’d was pas.-ed several times owr 
heated copfier to ensure the complete ahsmee of 
oxygen, and then mixesJ witJi the hydrogen in the 
required pro{)ortion. The rate of absorption by 
olive oil vvas eomparod with that of pure Ijvdrogen 
under the same conditions (I ' of nickel and IStr^ 
C.). The volume of the “ trapped ” space was 
D5 C.C., i.e., as the absorption 0 (( Urs the nitrogen 
accumulates in this space. T’siiig hydrogen con- 
taining 3X of nitrogen, the* absotfJlion proceeded 
a^ shown in the next table, compareil with pure 
hydrogen. 

For hydrogen containing 3?' nitrogen tho value 
of c in ©(juations (xii,), (xiii.), and (xiv.) w 3072, 
flinc-e d~0'0S, V~95, and Vo = 92T5. The value of 
o in equation (xiii.) is, of course, the total hydrogen 
absorption corresponding to the iodine value of the 


Integrating tho expression in the .same manner as 
equation (xiii.) we obtain ; — 


•j 


1 f 

'b 

(1 

h - n 

a h'Uc 

b){c 

a) t [ 

- V"” 


y/r^x 

{\' < — X 

- V r 

-u)(v''r *- 

0- 

■ o) 

a 

-f „ , 

(v'- 

1 V. f 


yV - 

.u) 

-V 

(v'> - • 

- v'f ■ 

- + 

\/r 


1 

{\/e - X 

f 

h){^/r - 

v'c - 

.b)_ 

J . 


• Ilancroft (.AniKr. Klfctrochom. .Soc,, Oft,, 1917) come* to *n 
analoKoua conoluslon in mi article on " Poisoning of catalytic agenU." 
He refers to tlio synthetic ammonia process (Haber), the decom- 
position of hydrogen peroxide In presence of platinum, the Sabatier 
hydrogenation process, etc., and concludes that actions of '* poisons 
(s»)lld. liquid, or gaseous) on catalysts is due to the occurrence of 
an aiisorptlon process, which Interfere* with the normal adsorption 
of the reagents.*’ 
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The value of b is thus found to be 600. and for 3 % 
of nitrogen wo have the following results : — 


Time (mioa.). j 

X (absorption in c.o.). 

(o - h)(c - b)(c - a) 
(from equation xv.). 

1 

20 1 

147 

0116 

40 1 

217 

0104 

80 

2»6 

0-104 


Similarly, with 0'5% of nickel the rate of absorption 
was ; — 

Cone, of cataIyBt«=0-5%. 


Pure hydrogen. Hydrogen containing 3% of nitrogen. 


Time 

Absorption 1 

Time 

Ab>«)ri)f ion 

U-(a-b) 

(mins.). 

(C.C.). 

(inltis.). 

: (C.C.). 

(c - ^)(c - «) 
(from equa- 
tion XV.). 

20 

1 

80 

20 

74 


40 

t i 

40 

121 

i 

60 

162 i 

60 

, 136 

0-046 

100 

263 ! 

100 

107 

0-041 

200 

1 411 1 

226 

310 

0043 

— 




1- 



KJO 2(K) 300 400 500 

Hydrogen al*«oiiK;d (o.c.). 

A. Absorption cur\c for pure hydrogen. 

B. .\bsorptIon curve for hydrogen containing 3% nitrogen. 

C. 'rheorctical curve for .3V'o diluent gas (drawn from equation xlv.). 

Fig. 3. 


The value of b was thus found to be independent 
of the concentration of nickel, but varies with the 
nature of the gas and its conoentration. This is 
the result that one would expect from the manner 
in which b was deduced. It was suggested that some 
nitrogen was adsorbed or occluded on the surface 
of the catalyst, and the amount so occluded would, 
ceteris jinribus, l)e proportional to the surface, 
which, in its turn, is proportional to the concentra- 
tion of the catalyst. When the catalyst concentra- 
tion is reduced therefore the amount of occluded 
nitrogen is reduced in the same proportion. 

Similarly, a and b are, of course, independent of 
the catalyst concentration, while c varies with the 
concentration of nitrogen in a manm'r easily calcu- 
laUid from equation (xii.). 

Thus tile explanation given on the foregoing page 
of the nuH-hanism of the “ poisoning'’ action of an 
indifferent gas is in entire accordance wth the 
experimental <ividencc. 

• 

Infiuch of carbon monojride. 

The carbon moiiov ido was prepare<l by the action 
of sulphuric acid on sodium formate and was freed 
from earbon dioxide by washing with caustie 
potash solution. 'I’lie “poisoning” effect of 
carbon monoxide is very considerably greater than 
that of nitrogen, Jii the.s<* experiments a catalyst 
of liigher activity ^\as eniploytd in order to carry 
out the reac tion in rcasonalile time. The com- 
parison betw<N‘n the rate of absorption of hydrogen 
when pure and when eontainiiig various propor- 
tions of carbon monoxide will .seen from the fol- 
lowing figures : - - 


The above results are shown graphically in fig. I, 



Fig. 4. 


In tlie experiments of the first series, with 0‘2, 
Oo, and 10 ;'. CO, the carbon monoxide was almost 
completely converted into CH^, while with 2*0% of 
CO H5 of it had lx‘en so eonvert<^d. Armstrong 
and Hilditeh* obtained an almost identical result. 

The products of the reaction of carbon monoxide 
and hydrogen, i.e., methane and water, depress the 

• Pro.-. Boy. Sue.. UUO. A. 96. 144. 


('(fneent ration of riicJicI ~ 0 5% . 


Pure hydrogen. 


Hvdrogeii roiitalnlng Jlvdrogen confalhing Hydrogen containing Hydrogen containlDg 
’ o-:''\,ofCO. ' t'-6%oft O. 10% of CO. 2 0%ofU). 


Time 

A bsorpllon (o.e.). 

(mins.). 

Observed 

Calcuhtfd* 

10 

121 

121 

20 

187 

187 

40 

281 

293 ! 

80 

440 

461 1 

120 j 

670 

“fi i 

— 

— 

1 

1 ““ ! 


'lime 

Absorption 

Time 

(mill.**.). 

(C.O.). 

(niin£i.). 

10 

100 

10 

20 

, 140 

20 

40 

202 

40 

80 

304 

80 

120 

; 383 ■ 

120 • 


1 — 

233 

— 

— 

203 


Alworidion 

Time 

.\b«orp( ion 

(c.c.). 

(luiiw.). 

iC.e.l 

90 

10 

79 

124 

20 

107 

166 

40 

141 

262 ' 

80 

140 

174 

216 1 

840 i 

287 

•>94 

871 

' 



rime 

Absorption. 

(nilDH.). 

(0.0.1. 

10 

41 

20 

77 

40 

103 

SO 

. 128 

104 

142 

225 

195 

264 

i 206 


• From •quntloofl vlll. *nd lx. 
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activity on the same grounds as nitrogen, and, in 
addition, the carbon monoxide, in order to undergo 
reaction, absorbs some of the energy emitted by the 
catalyst, which would have been used for the hydro- 
genation of the oil Hence the very great “ poi.son- 
ing eilect ol carbon monoxide 
V 


condition by absorption of infra-red radiation 
emitted by the catalyst — a conception of catalysis 
first put forward by Lewis and Lamble (loc. cit.) 
for the hydrolysi.s of methyl acetate in ca homo- 
geneous system,* the catalyst being the- hydrogen 
ion. 


Concentrafion of nwkel-VOy.. 


Pure hydrogen. 

II. 

Hydrogen containing 2 0% of CO 

Time (mine.). 

1 Abflorj)Ui)n (r.c.) 

1 

Time (mfuB.). 

1 Absorption (r.c.) 

6 

100 



ID 

163 

10 

91 

20 1 

235 

20 

114 

30 1 

287 

40 

145 

40 I 

341 

90 

, 202 

50 j 

389 

218 

218 


(3) Tlio mode of action of “gaseous catalyst 
poisons” is illustrated and discussed. Such action 
may bo a purely physical one, or it may be chemical 
in the .sense that the “ poison ” is capable of react- 
ing either with or in the presence of the catalyst. 

In concinsioii the author desires to express his 
tlianks to Me.ssrs. Lever Bros., Ltd., for permission 
to publish the.so results, and in particular to Mr. 
Thichanan and Mr. Tainsh for th (5 groat interest 
they showefl in the progress of the investigation. 

Hesearch I>ab^>ra lories, Port Sunlight. 


Other gases investigated wero found to fall 
naturally into one or other of tho three groups men- 
tioned, which furnish a convenient classification of 
gaseous catalyst poisons: — 

(a) Gases of whkh the “poisoning” action is 
purely a physical one, consisting of two factors, 
namely, the lowering of the partial pressure of the 
hydrogen and tho diminution of the power of the 
catalyst for absorbing or occluding hydrogen. 
Nitrogen is a typical example of this class. ' 

(h) Gases wliioli, in addition to having tho 
physical action ol tlie former class (either them- 
selves or in file lorin of their transformation pro- 
ducts) undergo a chemical change in the presence 
of tho cataly.st. The ” f)oisoning ” influence of 
this group is, speaking generally, mncli greater 
than that of the forim'r group, a po'<'-;ible explana- 
tion of this l^u’ng tli;it not only do ri.cy dimini.sh 
tho “ absorptive ’ power lor hydrogen of the e.atn- 
lyst, but al.so, being occluded on the immediate 
surface of. or even dissolved in tho catalyst, they 
absorb some of tlie “energy ” emitted by tlic cata- 
lyst, becoming themselves reactive. Carbon 
monoxide is typical of this clas.s. 

{(') Gases which arc able to react chemically with 
the cataly.st itself, forming stable compounds at the 
temperatures employed. The mode of aedion of 
these poi.sons is self-explanatory. Hydrogen sul- 
phide was found to bidong to this clas.s. 

SUMM.UIY. 

(1) Equations are derived for the rate of addition 
of hydrogen to mixtures of unsaturatcMi glyc^erides, 
using nickel as a catalyst. The reaction between 
pure hydrogen maintained at a constant pre^ssure 
and an unsaturated glycerifle is of the fir.st order. 
The more highly unsaturated glyceride (linolin) 
takes up hydrogen at a very considcrahiv greater 
rat^ than olein. 

(2) Tho rule played by the catalyst i.s discu.ssed 
from the results of e.xpernnents on the influence of 
the pressure of hydrogen and ot temperature on the 
velocity of the reaftioii. it was found that the 
rate of .saturation of olein (containing three double 
bonds) was proportional to where p is tho 
pressure of hydrogen, which is in accordance with 
the view that the hydrogen hesomes active through 
its absorption by the catalyst- .Sieverts having 
.shown that such absorption is proportional to v/^c— 
with a dissociation of the hydrogen molecules into 
atoms. The temperature coefficient of tho velocity 
constant was found to be small, an increase of 10^ 
in the temperature for the range investigated ^ 
(120° — 180° C.) only increasing, the velocity 113 
times, thus suggesting a photochemical reaction,* 
the molecules of olein being brought into an active i 
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TMK SOKTKNIXG OF I'l.ASTK! MATKUJAI.S 
DKTKItMIXKI) IIY THF WIDNKY HFSII.IO- 
.■MirriOH A\J) KXPUKSSKI) GIUFHU'AI.LY. 

HY A1. \X Hl’KKUY. 

I't has long Invn customary to compare plastic 
inaterial.s by such tests as iiicltirig point, twisting 
point, penetration, etc.' These tests in the 
author’s opinion are valuable up to a certain 
fioint, blit are not ea.sily reproducible and do not 
give any indication of the various changes taking 
place under heqt. U is for this rea.son that tho 
following nu'thod lias l)cen adopted. 

The instrument used for carrying out this test 
was the Widney Hesiliuinctert (Kig. 1), whicli was 
adapted so tliat with a press<m foot, C, of i in. 
diameter, the weight. 1, gave a pressure of 
20011). per s(|. in. Tiio metal base.*, 1), was replaced 
by ebon ire, in order that loss of heat th rough con- 
duction ,should*be as little a.s possible*. The details 
of the machine can be socui from Eig. 1 ; the large 
dial. A, is graduated in 100 divisions, each 
1 1000 ill., so that one revolution of the large 
pointer or hand is equivalent to an elevation of 
1-10 in. travel by the presser foot. When tlie 
material is more than 1 10 in. thick the hand will 
revolvo more than once around the dial, the 
number of revolutions being indicati'd on the small 
dial 11. 

The operations are as follows ; - The thickness is 
first determined tiy placing the sample lietwwn 
G and J), the noruiHl thickness being read off on 
the dial. The spring catch, E, is now released, 
liolding the weight, 1, and the quadrant, F, 
allowed to swing until the pressure is put on the 
U|)pcr end of presser foot, (f, at the top of dial. 
'I’his forces the loot into material until it reaches 
the limits of compre.ssion as the result of the weight 
applied; the reading on the dial at that time is 
taken and compared with the normal or original 
thickness. For example, a sample having a normal 
thickne.ss of 1(X) mil.s (a mil = l/1000 in.) gave a 
reading at 200 lb. pi'r sq. in. of 25, i.e., at this 

* tewls has recently he^un to consider hetcrogeneoui reactions 
from the iioint of the radiation hypotheaU (Chem. Soc., Trana. 1919, 

lia 18 & 

t Manufacturtnl by tho Widney Co.. 322, South Jefferson Street, 
Chicago. 
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“material would show a compression 
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'resacr foot. 
I!. «;(»l>er <•: 
1. Weight. 


A. Jf. ]lov()!utiuu counting’ tii.'il. (: 

UaBc. E. catch. F. (iindrunt. 

prcKger loot. Jl. Transiuiagioii plunger. 

Toothed pivot. 

Fig. 1. 

i /epuKifiijtt nj piPc^f.,--A sample of con- 

veuient size for U-stinp; is 2T)" xO'5" xO-lOO" thick 
and 18 ea.sily obtaiuablo by aid of a .small mould, 
the shape of the sample permitliiig several tests to 
be (let(>rmined Ihroiighoul it.s Irvigth, 

jirotodiire ;.»« follows. — 


temperatur* for a few 
throuehout. iT*;. s«niplo is uniform 

compression taken an.l rcpIaMd m *^"he the 

sample being tcste.riit'ci'eiy Ui"k'' *'’‘' 

Wheinloaling with complex substances which have 
no definite constant, ilie value of these cairves will 
he at once apparent. The aulhor has found the 
curv<-s most iiiMnictivc and ol great assistance in 


'/Avt mg. 
I'ldirtiibcit. 

''<• (td too no 


VM ESO HO 


' 

t 40 i 


A. Sink truf*.! p'Tfii 
Eal;it.-i (low t-r.ltliO. 


I. i; n.tliiia (low gnulc). 
'.".ii L'iittJi fuTch.T (high grade). 


J're.«.^urf :1U0 Ih. iwr 'd. :n. 
lk-(.J((*s Eahri-iiht. it. 

00 70 po 00 100 no 120 130 J40 150 



A test piece, which should be moulded about twelve ^ ontiolliiig running batches of material. 

hours before testing, is placed in warer at 6(PF. Jn {onclusiou, he desires to thank Mr. A. Manning 

or lower, depending on the sample, and main ior assistance in carrying out tests. 
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ProsBure : 200 lb. por sq. lu. 
Degrees Pahronheit. 

70 80 90 100 110 120 


130 140 160 




OUTTA PERCHA AND BALATA. 

OompresaioQ. %. 


Temp. 



V\ A 

N \ 

1 "F. 

; Si.ik Q.P. 

llaliita 

i Balata 

Ia?afO,P. 

1 

00 

2-5 

(low grade), | (high grade), j 

2-:) 2-5 

1 

1 

10 

1 

\ \ 

70 

2-5 

2-r> 

25 

10 

1 

1 

\ \ 

80 

2-5 

30 

30 

1.0 

1- 


90 

40 

0-5 

a-5 

10 



' 1 100 

; 120 

120 

80 i 

1-0 


1 ' 

\ , 110 

71-5 

24-5 

19-5 1 

4 0 

1- 

, ' 

120 



(iOO 

52’0 

120 



130 

1 — 

— 

— 

570 

L 


, 140 

“ 

— 

~ 

*" 

1 '> 

, See 

' i Graph :i 

A 

11 

G 

L) 


A. Piirafliu wax (nicKiH;: [it. F.). j'i IvuHi ^^ax. 

t'erosln bnnvn. I>. Paratfiii wax (mi'ltiriij ph. loS" 
■Moiilae wiv. 

SoffmiD'h 

WAXES 


C. 

E. 



1 

Compr ‘s-<ii.:i, 



Temp. 





M.R.X. , 


IVmp. 





' F. 

Mexican 

T()H,;ii 

A^phal- 

Medium 

(bitu- 

Trini- 

“F. 






oil. 

oil. 

tiim. 

coal 

men) 

dad. 


: Parutfiii. 

Riirlh. i.'ivsiii 

P.-lMlllU. 

.\U> atari. 





tar. 

miiKTHl 




(I’.rown'. 








rubber, j 


(10 


4-0 

2'' 

2-0 

SO 

5 -.5 

3 0 

40 

! 

.■)'0 

2-6 

65 

40 

_ — . 

— 


40 

5'.5 

3-0 

4-5 

2'5 

.5'(l 

2 '5 

7U 

O' 5 

1-) 2 5 

_ .1 

2-0 

50 

0-0 

5',, 

5 

2- ft 

.■.'0 

2'6 

75 

i4'0 


-- 

— 

00 

10 tl 


! 10 

2-5 


2'5 

HO 

:.i2'5 

2 > 

2 0 

-•0 

70 

28 '5 

25'.'> 

20',5 

30 

5'0 . 

2'5 

85 

050 

n-:' 


— 

SO 

44 

41'0 

:i2'fi 

4'5 

5'0 

2-5 

90 

92'0 

t;2ii ..0 



85 

.50 0 

J»l -o 

14'0 


— 

— 

100 


-Kfl 1-, 

. 

.! .5 

' 90 

70 ■; 

07 0 

53-:. 

120 

O'O 

2' 5 

uu 

..._ 

.. 1 L* 


4 '• 

0.5 


— 

'■■7' 

20'5 

— 

_ 

11.5 

— 



— 

I'Ml 

— 

— 


:!2'5 

7 

'! 0 

120 

— 


12 ■ 

1-5 


— 

— 


.57 '0 

— 

— 

1 2 ■> 

... 


*1 il 

— 

110 


• — 

— 


1 2'5 

r)'0 

i:?(i 




l'j'5 

120 

— 




]'.)'0 

10(1 

135 


.... 


20 0 

i:;o 




1 
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MH. C. K. flllOLKS IN THE CIIAlll. 


INDUSTRIAL FILTRATION. 

IJY IiriNUY U. FAUKIl. 

The firHt impoTtaiit step in Iho approach to a 
probiciii of filtration is the deRrmination whether 
or not tlio solids may bo separated from the liquid 
contmit by the agency of a lilU’i; medium, and for 
this purpo.se a preliminary sr'ttlin}^ test should be 
made. A t>;raduated ves.sel filled wdth the slurry in 
question and maintained at a i^iven temperature 
will give mueh useful information, which may bo 
supplemented hy a microscopical examination ot 
the various [larticles. J1 there arc particles in 
suspension which I'xhibit llrownian movement, I 
would be inclined to classify the problem as one 
not adapted to the ordinary methods of filtration, 
viz., the separation of the solid from the liipiid hy 
means of a porous medium. 

Following this test, a very simple apparatus may 
bo us(h1 in order to obtain data as to the character, 
si/.e, ami, in many eases, method of operation of 
the filter capable of handling the problem. It con- 
sists of a frann^ of brass tulxs i in. in diameter, 
the lowi'r side of whicli is perforated. Oyer this 
franu' is scovn canvas oi some other common filtering 
nuHlium, forming a paildlo or filter leaf. This leaf 
is approximately .'R in. sipiare, ha^'ing ^ .sq. ft. of 
active filtering surfacic This test filter leaf, con- 
nocted to a Woullf's hotth ('xhaiisted by a vacuum 
pump, is introdnci'd into the slurry, which has bcmi 
brouglit to the U'lnperatnre at which it wdll Ixi 
filtered, k(‘pl tliorouglily agitated. 1’h(' solids form 
ax a cake u[M)n th(‘ lilter leaf, the li(pn(l lieing di.iwn 
through and eanght in the ^V()ul(^s bottle. Ait<T 
a cake of the di'sited thickm'ss ]\\m Iwcn formed 
the leaf w itli the Uieringeake may he removtsl and 
introdiKssl into wet< r, whieli is drawn through the 
cake, <‘xpellitLg tin* :dlrato and washing tlu> solids. 
AfU'r washing has liecn completed (h<' leaf with 
tlie adhering cake is suspended in tin* air with the 
suction still on to remove excess of moistiin*. 'the 
cake niav now he dischargial from the leaf by dis- 
connecting it fioni the AVonIfF’s bottle and sub]eet- 
ing the h-af to a |)iilf of air blown through its Imlhov 
frame. This simple test will supply <lata from 
which to calculate the area of active lilt<*riug 
surface re(|uir('d to handle a given prohlein under 
th(* preserihed conditions. 

Filtering problems I all naturally into three dis- 
tinct groups; — 

The first group embraees tlios<' slurries ni wbieh 
tlio suspensions are fine, but not of a eolloulal 
character; those slnnies which contain slow-filler- 
ing suspensions in large or small bulk; and those 
slurries which l)y reason of a relatively small 
amount of suspended matter reipiire merely elaii- 
ji cat ion. 

The second group embraces those slurries con- 
taining ndativelv fr<>e-filtering suspensions- - 
slurries which iiermit the liquid content to be 
H parnted readily from the solidi;, where the solid 
(ontent is of considerable bulk, crystalline, or 
dofinit© in its form. 


Tho third group embraces those slurries which are 
principally mother liquors, containing relatively 
largo crystals, in which the. liiiiiid content can lie 
, drained readily ami tli* crystals waslu'd easily, tlio 
I principal problem being tho automatic and easy 
I handling of the solids, 

I In tho first group, in which the suspensions are 
I fine and the slurries slow in filtering, the engineer 
: lui.s two problems confronting him— the problem of 
' large area of filter surface and that of keeping the 
I filt(‘r .surface clean. The filter press is probably the 
' best known typo of lilter equipment in use. 

I A process of filtration invented by George Moore 
has been extensively employed in metallurgical 
work, 'fliis process involves tho ns<' of filter leaves, 

I opera ling in an open tank. The.se leave.s are 
I frames of pipe, nsnally n-ctangular in shape, over 
' which are sewn filler elofli completely encasing tho 
frames ami forming a liollow shallow clianiher with 
ribs sfiacf'd (vpiidisfant across tin* faci* of the leaf 
to prevent tho twai faces of tho cloth from touching. 
The pipe eonstitiiting the lowi'r ixlge of the frame 
is perforated. When tho leaf i.s- submerged in tho 
slurry to bo filU'red and suction applied, this suc- 
tion is translated throughout tho entire space 
w'ithin the leaf, causing the liipiid to pa.ss rapidly 
tlirongli the cloth, h'aving tho .solids depo.sited 
upon (he outside .surface in the form of an adhering 
(Nike, Many of these leaves are attached to a 
common Imader, and may he endosed in a con- 
tainer for use with eitlu'r suction or pressure, Tho 
simplicity of this constnudion permits tin? use of 
very large areax of filtering surface at a rel.itively 
low cost. 


1 



Uutury Filtci -Zcnitli Type. 
(In operation.) 


In rcft ri'iici* to the haiuHiug of problems in tho 
sccmid gioiip, viz., slurries which are relatively 
free-liik'iing and build a substantial firm filter 
cake (piykly, the rotary filter is the. most desirable 
t> [le to use. 'I'ho rotary filter made its first appear- 
ance in Ib'lgium about fifty years ago, and con- 
sist('d of a headed barrel rotating alanit its long 
axis. 'I'lie face of the drum was perforated and 
covi-red w'itli a filtering niodluin held in place by 
winding cords. This machine was used for the 
filtration of salts and proved very elfoclivi'. Suction 
I was applu'd to tlie interior of the drum liy means ot 
' a goose-neck passing through the head of the drum 
and dipping down to within a short distance from 
! the bottom. Tliedrnni rotated in a shallow container, 

! Q 
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(lippinj^ into the slurry through an arc of about 40°. 
Later tliis typo of machine was built of substantial 
metal construction. The perforated surface was re- 
placed by bars of iron, forming a grating. In all 
cases a goose-neck dipping within the drum down- 
ward to within a sliort distance from the bottom, 
served as an exhaust and also to carry away the 
liquid from the inside of the drum. AVhen tla* j 
drum was rotated the filter cake, which adlu'red 1o | 
the surface, was removed by means of a scraper. i 
(loorge Moorc' has also inveiiUsl a mul tii)le-cnm- ! 
partment or rotary filter, in which the peripheral ^ 
surface of the drum is composed of a number of ' 
shallow hollow conipartinmits, over which the filter- ; 
ing nu'dium is stretched. Each of tliese compart- i 
imuits has its own s<‘parate pipe lim‘ connected to a | 
valve huh, by iiksuis of which sindion or pressure 
may be ajiplicd at will through any desire^l arc. , 
Th('se machines have had wide usage in the mining | 
field for tlie handling of concmi fra tes, and are ex- | 
(ensi\cly usih! in industrial clu'mical work, where j 
automatic and continuous tilLration is rapidly re- | 
jihu'ing the older methods. ' 

In handling slurries of the chara(“t('r mentioiuHl j 
in the' tliinl group, viz., crystals from niotluT li^pior ^ 
or (xiars^' granular suspensions, the centrifuge or 
draining boards have been widely used. 

The rotary filler has faihsl in many cases by 
reason (if tlie fact that the solids will form loo 
heavy ii cake and will not adlnux' lirmly enough to 
prevent the cak*' breaking away from the drum and | 
thickening in tlu' contaim'r. 'I’he “ rotary hot)|)er | 
(le-wat<‘r(‘r ” is a type of tilbu’ nno bine built ' 
espet'ially for this class of uork and consists of .a | 
serit's of clongati'd hojipers arr.anged radially about j 
11 c('ntral asis, «'ach hopper having a tilb-r IhsI, , 
below which a pi])!' liiu' conin'cts with the <'entral ; 
valve hub, similar in ilcsign Lo that used in ‘he con- 
wtruction of the rotary lilter. .\s the filter i - ds ar<' ; 
wt (piiti'. a distance Ix'low the rim of flu' hopp<*rs, i 
tlK'.v form a series of filU-r ira>s, revolving slowly j 
about a cmitral axis. 'I'Ik* slurry is fi-d into ilu'se i 
trays at a point about d!)'' from the zenith and de- j 
watiu'ed by riK'ans of suction as they rotaK* through ' 
an arc of about 10°. Suclion is then automatically i 
cut off and tin- jirodiict discharg.cs <'ithcr by gravity I 
or by a puff of air, making the o])i'ration continuous , 
and automatic. ; 

In washing the filb'rcd solids it is important, to | 
providt' against tiu' channelling of tlu' filter eak<*. ! 
In the, filter prt'ss, as well as file self-duinping type, 1 
it is dillicnlt to jirovide against a ela.ssifieation of , 
the solids, as the heavier partich'S will oft-eii .settle | 
away from the lighter, forming areas of less r<‘- ; 
sistance to the [lassage of the filtrate. This elassi- | 
tication is not met with lo any noticisible extent in , 
the open tank type of filter, a.-, the slurries may he ' 
kept in ciinslanl, ami thorough agitation <luring the ; 
process of lillralion, thus misuring a homogeneous I 
slurry, (''onseipicnt ly , it, lias been my exjx'rienco, i 
that washing on tlu' open tank hud ty[)c ol filbu' 1 
can 1 k' ac<'om])l ished with less w;ish-water ami a 
more thoroughly ch'.inscd jirodui't obtained than by : 
eithf r the press or self-dumping type. It s<MMns to ■ 
Ik' a pr('\ailin;'; ciistom among migiiuH^rs to deter- i 
mine the (b'grcc of wash that a lilU'r-eake has Ixmui i 
subjeited to by merely testing the ivash-watcr | 
coming from the filter. It is much Iwttcr lo samjde 
the flltiu’ cake itself, taking a nurnher of samples j 
from different parts in the chanilH'r or on the 
filter leaf. It is also desiiahle, wherever possibh*, i 
wiicn oxtn'Tne, (.legrc'c.s of washing are reijnired , 
with a minimum amount of wash-water, to dis- 
charge the cake after the mother liquor has hcmi 
replaced t-o a roasnnahle extent by wash-waf/or, and 
to ehurn up or cream tlie product, thus getting the 
advantages of diffusion, and then to re-fdfer. *Thi.s 
method of washing is particularly advisable in the 


case of the rotary filter whore the period of washing 
is relatively short, the filtration, washing, and 
automatic discharge being accomplished in ono re- 
volution of the filter drum. Very satisfactory re- 
sidts have been ohtainc*d on difficult problems of 
w;ishing where only sufficient wash-water is 
sprayed upon the eako to n'plaee the mother liquor 
held by the eako, volume for volume, arid the cake 
discharged info an agitating t;ink in which it is 
mixed with wash-wati'r in suHicieiit amount to 
jn'rmit, the emsy lumdliiig of the slurry, and re- 
iiltcre<l. In <lca!ing with free alkalis the passage 
of steam through the cake prior to washing with 
water will often show very beneficial results. i\Inny 
liltration probhuns will Ik' simplified if more care 
and aftentiou is given to the form in wliich the 
,‘^olids aiifiear at i.he lime that filtration is to b(' 
attciiqitcHl. In other words, the cheniii’al reactions 
slionid have run their course and the suspensions 
shonhl have licen allowed to form tlu'm.selvi'S iii a 
physical condition as far as practicable, giving the 
i»cst separation possihh' having regard to their 
nafur*' and crystalline striuTiire. 


Birmingham Section. 


Mrrfn\(t lirhl (jI liirni I' n ivprsU ij on 
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OF -AfALT. 
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BY JAMES O’ST'LLI 

1 ) 

Tn a conimnnical ion to tli .Lut(' of Brewing 

“ On an Improvemen'.. in Alclliod of Alalt 

.Xnalysis" (fl . Inst. Brew., i, 17, llil ; see this 
.1., 1911, 2:U)) f slu)wcd how ' he standard method 
f)t m.ishino the stanli of mall c<)uld Ix' eslimat<sl 
and the n'l.itive (pianiities of its transformation 
|)ruduets iletermiiu'd in the mash extract. Tlie 
m.'ishing condilions in tliat work w<*re mainly in 
aecordanci' witli the stamlard nu-thod of malt 
analysis (,l. Inst. Brow' , 19()<), 12, 1; si-e this d., 
1906, 206). J now jmrpose showing tlu' intlmuKs' 
whi<h varialions in tlu‘ conditions of mashing have 
on the composition and Ix'haviour in a fermentation 
of the transformation pi'odnct.s of Die starch. 

It must !)(' clear to anyone who lias followed the 
nu'tliod of working flescrihed in the paper above 
mentioned that if the sucrose, always present 
in mult, were inverte<l iluring the tiriU' allowed in 
I he standard nu'thod of mashing an error would ho 
iiitriMluc<‘(l to lh(‘ <‘xtent of the invert sugar pro- 
dueeil. AKlioiigli I then pointed out that during 
the time of mashing none of the suerose wa.s 
inverted, ;ind tbat slightly more' suerose wo'is 
found in the mash extract than in the alkaline 
water extract, yet I consider it useful to give fur- 
ther proof of this. When malt i.s extracted wdth 
water at 20° (!. for three hours, with or without 
agitation, I have invariably found, that the extract 
is greater and has a higher cupric-reducing power 
than when the extraction is made with alkaline 
water, as in the standard method of malt anal.ysis. 

That the higher cupric-reducing power of the 
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water extract is not due to inversion of the sucrose 
of the malt durinji; the extraction was proved 
by heating a volume of that extract to 100° 0. 
and estimating its sucrose content by tlie method 
described by me (/or. rt/.), when it was found that 
it contained the saine amount of sucrose as the 
alkaline w ater extra(;t. 'rjie euprie-reduciiig power ! 
of the wator extract, or tliat of the alkaline water j 
extract, is not altered by boiling <‘ither of these 1 
extracts. These facts prove that invertase is not | 
j)resent in malt, I 

By simply grinding a (pjantity of malt in the ! 
presence of water, in a specially-eonstnH‘U>d ! 
apparatus, J found tliat it yiehled to the water an j 
amount of maltosi* <'(|ual to G.‘l ' of the staicli it j 
contained, nllo\vanc<^ being made' for the cnpric- 
rc'ducing power of the sugars j)resent in the nudt. j 

By grinding in a. similar maniicu- potato stareli, : 
and also malt starch, Avitli piej>are<l diastase', in ■ 
the former case for two hours and in tlie latti'r for ! 
fourteen hours, it was found tiiat the euprie- 
rc'ducing power of tiie portion that went into solu- 
tion-calculated as maltose — aiuoiint^'d respeetivc'ly 
to 17' 1 and 7()'4 of the starchr's c'mj)love<l. (Sc'e j 
also .1. Ji. Baker and Tl. F. F. Holton, (diem. Soc. | 
Trance., 1!B'1, lO.’i, 1529; this J., lOl l, 760.) j 

The rc'siills of many similar A-xperimenls with I 
starches sho\\<'d that the optical aclivity of the i 
starch firoducts so olAtaincd is much h'ss than that : 
calculated from tlu'ir apparent maltose' and dc'xtrin 
contc'ut, after correcting for the riuantity of i 
elinstasc' and its vc'ry slight Irevo-rot.-i lory power. j 

1 conclude' from the foregoing that the greaB'r ! 
extract and the liigliccr euprioreducing power of tlie l 
water c'xlracl of malt ovc-r that ohtainc'd by th<' ^ 
alkaline water mc'thod of c'xfraetion is due (o : 
solution of tin' starch granules and not to tlu' I 
inversion of tlu' sucrose. j 

At present 1 am firepared to state that apparent | 
maltose and dextrin are not l!ie sole products of ' 
the action of diastase' in the colei ^on e'ither malt I 
or potato starch “ granules.” Howe'ver, I liiiel no ' 
evielenre' of the jire'sene'o of de'xtrose' in what, geie's j 
into soliilion, as I failed to obtain an insoliihle 1 
osazoiic. 'I'lu' nsa/.one' te’st for small (|uaTititi<‘s of : 
de'xtrnse' in pr<'.>cmc cf n'latively large <|nantities ' 
of starch products, or of maltose', is, I find, a ' 
e'omplete' failure. i 

In oi'dcr to e'sf.ahlisli tlie’ absence* of invertase' j 
from ordinary malt 1 give- in d'alile' 1 tin- amount i 
of sucreisc c.und in 10 malts nhtained by the two ■ 
methods of e> fraction slated in that Table. 
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Oil comparing the luimbe^rs in columns 2 and 4 
above there can be, no other conclusions than: — 
(I) That sucrose is not inverte'd in the process of 
mashing, and (2) that invertase is not pre.sent in 
malt. J have alioady prove'd (Trans. Jiahoratory 
CInIj, 1890, 3, 5; this ,1., 1890, 535) that invertase is 
pre.sent in germinating liarlev, and (4. CIu'MI. Soc., 
1900, 77, 69; this 4., 1900, 386) have' e-stahlislieel its 
pre'se'me in all parts of mature plants of tlie 
gramine'.T. Tnve'rtasc and sucrose' are' ]ii('se'ut in 
malt culms, hut invertase caiiiioL lie to any e'xtent. 
extrae-te'd by water from them. Malt culms eoiilain 
as miie h sucrose' a.s malt. 

The absence of inverlase from malt, and also 
lipa.se as [iroveel by me (loc. at.), iiiake-s the way 
clear for de'termining tlu' inll iie-tice of varied enn- 
elitieins of mashing on the starch trinisformaiioii 
jueidin ts of malt. 

1)1 Tables 2, 3, and 1 tlu' nnmlx'rs giien, other 
than those in colnmiis 9, 10, and 11, were ohtaineel 
hv the mode of pnMe'dure alieadv eh'serihe'd {hic. 
of.). 

('aid iriilcr c.rlnul was ohlaine'el by dige'sting 
25 grins, of I In* grouml malt for three Imurs at 
2(_F 0. in 250 e.c. of alkaline water containing 
20 e.e. of .V/IO potassium hydroxide. 'I’he' speeilic 
gravity of tlie* filtrate from this dige'stioii was 
eh'terMiine'el , anel idso its cupi ie-re'dm iiig jieiwer, 
gravimet rieally, by using 10 e-.c, and c.'deulating 
this as maltose per 100 c.e*. 

Mdsh e. id rite f .--!)() grins, of the' grounel malt w as 
intriMluce'd elireetly into a 515 e-.e. (He'ron’s) tlask 
and plaee'el in a wate-r hath kept at a te'mperaturo 
2'^ (A above that of tlie* re'rpiire'el masliiiig tf'inpera- 
ture'. 4'li(' mall in the* llnsk was heat eel to 60°— 
61° (’., and when the quantity of mashing water 
use'el was .360 c.c. this was aelde.'el to the malt at 
3'^ above the re'<inired masli teiiqie'raiure ; wlien 
131 e'.c. of mashing w.aier was use'd, this was added 
at 6° above tlie' re'eiiiired masli tenip(‘rature>. The' 
teniix'ratnro in e-olumn 3 in the' Tabh's w’as ae'tually 
that of the mash for tlie time stated until it was 
heate'd to 75° (.\ for ]() minute's. 

Tlie mash in the tlask was coolf'd and made up tei 
515 e-.e. at 15‘5° and tilte'red. 'file' spe'eitic gravity 
of Hk' tiltrab' and its cujnie-re'dueing ]iow<'r, 
emplo.\ing 3 e.e-., we're dete'rmiiu'd and the latter 
ealeulate'el as maltose per lOO e.e. 

AVe h:ive sei f.ar four factors; a, tlie spc'C-ifm 
gravity eif the' masli e'Xtraet ; />, that of the' alkaline 
wate'r extract; (\ tin' enprie'-redneing power, as 
maltose per 100 e'.e. of tlu^ former; and e/, that of 
the latter. From lhe.se factors we arrive at tluA 
eompositioii of the' starch transfonnatiem produets 
at the te'injieratiire of the masli, and also at the 
amount of stare4i in the malt in the' following 
manner. 

II -h tlie .spi'eifie gravity of the mash extract 
which is due' to the stare h [irodue ts, aiiel e'- tlie 
gnus, of malteisc in tlie starch products of the' 
mash extract. 

The sfu'cific gravity aheive wate'r e>f (a — h) 1 
e'lpials the' grins, of , stareli proeluct jior 100 e.c. in 
the mnsh extract. For the strengtli of this e'xtrae t 
the divisor 1 is nearer tlie' trutli than any other 
divisor. 1'heie' i.s, lioweve'r, a slight, unimportant 
correction to he' made liere. From nunie'rous deter- 
minations of the' (piantity of snlnhlo allmmiiioids in 
lluA cold water <*xlraet and in tlie mash extractsS 
of malts I find that the latter cont.nin.s an average 
of O'Ol grm. of albuminoids (lVx6'25) per 1(X) grms. 
of malt more than the former, and therefore the 
correct iiuniln'r for the stareli prrednote i« 

{ (a- />)-r4 } “ O'Ol grm.s. of starch prexlue-t^ pe" 
KjO c.c. (f). 


c2 
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Then (c—r/) x lOO-f-e-tho percentage of maltofie 
in the starch productfi (column 8). ^ 

The dextrin is obtained by deducting the grams I 
of maltose from the starch products, and the | 
maltose divided by lT)5r^ gives the starch equal 
to the maltose which, when adde<l to the dextrin, ' 
gives the starch in 10 grins, of malt (column C). 
One grm. of starch ^1’05.5 grins, of maltose. 

The “ transforming power ” of the malt (column ‘ 
7) is expri'ssed by the ixuitentage of starch which is ; 
converted into maltose. I 

As an example, the nnmhers obtained for a malt ■ 
were : a mash (‘xtract sp. gr. 1028‘70, grms. | 

maltose per 100 c.c. ; h cold extract sp. gr. 1007’19, ! 
c-0'7.‘M grm. maltose per 100 c.c.; due to starch I 
products 102T21 TOOt) grms. maltose jier TOO c.c. | 
Then (21'21 4^4) - ()01^5'2G grms. of starch pro- I 
ducts per 100 c.c., and (4-OOOx 100) :-r)-20 = 77-8% i 
of maltose on stanh products, r)’26 - 4‘090r= I'lGl ! 
grins, of di'xtrin, and I'OOO : T0.'>r>-;VS8/i grins, of | 
starch; and I'lGI grms. of di xtrin t .T8K5 grms. of i 
malto.se hOlt) grms. of starch in 10 grms. of malt, ' 
or r)0'4G ( . 4’he transforming power of the malt is 
(4-099x1 00) 4 o-04(l :- 81. i 

The extract of 10 grms. of malt in 100 c.c. was ^ 
fermented with yeast at 22*^ C’. for 5 days and j 
shaken every day. On the sixth day — fi'rmentation j 
having apparently ceased on the third- the fer- j 
monied extract w'as evaporated, cooled, and its ; 
volume (yeast in) madt* up to the original volume ' 
at IG'G^h In order to avoid llltcring out (he yeast j 
the extract, when mad(' up to the original volume, j 
was transferred to a beaker and allowed to rest, , 
cover<xl overnight; the yeast having suhsi(h‘d in > 
that time, the supernatant liquid was poured off | 
and its specific gravity determined. The dcgrws | 
of gravity before fmanentation, less those of the : 
residue, give the degrees fermented, from v hich 
the percentage of extract fermented is ohtaiiiod, ^ 
which is given in the tables (column 10). 

In carrying out the fermentation of the extracts [ 
it was immaterial whether primary yeast (Soc- | 
charoniyrcs ('crriusia) or secondary (/S', pastorianus) 
was emjiloyod, or wlndher an exc<'ss of these for- ' 
ments, or a growth of either was employed, the 
amount fermented being the same in all cases. By ! 
a growth of yeast f mean starting the fermentations i 
with a small quantity. i 

The fermentation of the alkaline water (‘xtract 1 
(cold-water malt extract) after neutralisation and ' 
boiling was carried out as in the mash extract; and j 
although the whole of the cupric-reducing power of | 
this (‘X tract ilisappears on fermentation, there was a 1 
slight phosphate precipitate obtained from the iiii- i 
fermented residue, which wa.s filtered off and | 
treatcsl as if it were cuprous oxiih'. Allow'ancc wm.s i 
made for this in all determinations of the cupric- j 
reducing pow'er of the extracts. 

The degrees of gravity fermented of the cold- 
W'ater malt extract, together with the degrees corre- ' 
spending to the maltose found in the mash extracts, [ 
give the total, which, for my purpose, is calculated ; 
as fcrinentahle, and from wliii h the procentago fer- i 
men table given in column 9 is dcHluced. | 

The amount of the starch products fermented j 
(column 11) is obtained by deducting the degrees I 
of gravity fermented of tlio cold-w.iter malt extract | 
from the total degrees ferim nted of the mash ex- i 
tract; the difference is due to the degrees of gravity I 
corresponding to the starch pro<Iucts fermented. j 

I have allowed — though this is unimportant — for : 
the gravity of the albuminoids in the mash extracts | 
over those in the cold-water malt extract by dedyct- j 
ing 0T6 from the difference between the gravities of 
the two extracts. 


The percentage of starch products fermented 
(column 11) is equal to (degrees of gravity fer- 
mented in mash extract -degrees of gravity fer- 
mented in cold-water malt extract) X 100 degrees of 
gravity due to .starch products in the inavsh extract. 

Table 2. 



On examination of the average results in Table 2, 
where .460 c.c. of water to the 50 grms, of malt 
was used — thin mash — and the temperaturo varied, 
it will he seen that as the temperaturo diminishes 
the transforming power increases, and, as a matter 
of course, the calculated fermentable matter in- 
ci cases, but the amount fermented does not in- 
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crease in proportion. It will also be noticed that 
the aiuoiint of starch products which ferments is 
greater than the maltose they contain, and that 
this is not so marked in the low temperature scries 
of experiments. The inference is, as we know of 
old, that apparent dextrin is fermented. 

When the results in series 4 of experiments — 
the variation being in the volume of water (thick 
rnash) — are compared with series I we find that the 
transforming power and the fermentable arc, for 
all practical purpost^s, the same, but the fermented 
is 6'9, and the fermented of the starch products 
is 10’1% less than in series 1, and the fermented of 
the starch products is less than the maltose they 
contain. 

A comparison of the results in scries 5, in whkdi 
the stand of mash was 3 hours, with those of scries 4 
of 1 hour shows that the transforming power is 
8‘8, the fermentable 6'7, and the fermented 12*1% 
higher than in series 4, and also that the starch 
products fermented are 17‘17, higher than in scries 
4 and greater than the maltose they contain. 

The results in series 6, in which the mashing i 
'temperature was 60° — 70° C., are iTuich lower than 
in series 5, an<l the starch i)roducts fermented is 
above the maltose they contain. 

In all of the unfermented residues both maltose | 
and dextrin were prevsent, conscqiu'ntly it must not j 
be inferred where the amount of starch products i 
fermented is less than the maltose (ontained in ; 
them that ordy maltose, and not all of that, is 1 
fermented. Apparent dextrin and apparent mal- ^ 
tosc fernu'nU'd in all, but f am only (;oncerned with ■ 
the amount ftuaiu'nted of the malt extract. 
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The results in Table 3 are fi mi four malts accord- i 
ing to the condition of scries 5 of experiments, ; 
and it will be seen how greatly they differ from : 
those of that scries. It will also be noticed that j 
in mashing at 60° — 61° C. the starch is not all dis- 
solved in malts 2 and 3. These were foreign, thin 
and steely, low-class malts, and were chosen to see 
if the starch products yielded by them, and the 
behaviour of these on fermentation, would show 


any great variation. The results are shown to 
differ, and there is no analytical method yet de- 
vised, other than that here deseribed, by which 
the difFerence, on mashing, in the starch products 
of these malts could he revealed. It will bo 
observ^xl that a fernierflation of the extract is 
necessary in all cases in ord(‘r to disclose if a malt 
when mashed will yield high, nut easily fermented, 
or low, easily fermenk'd, types of starch products. 

Matthews and Auty (J. Inst. Brew., 1907, 13, 
685) in a very exhaustive work on the inihienco of 
the temperature of the mash on the composition of 
the extract, experimented at mashing tempera- 
tures of 60°--65-6° Cl. with a 10% malt-to-water 
imish and a two hours^ stand. 

The results I hav<! given are on the basis, in the 
thin mash, of practically 14% and in the thick 
mash of 37% of malt to waku*, and at the expira- 
tion of th(‘ time of stand the entire mush was 
heated k) 75° C. for 10 minutes. 

Matthews and Auty did not raise the temperJi- 
tiire above that of the mash hc'fore filtering, conse- 
quently active diastase would be left. As the lime 
taken to filter the volume of extract they dealt 
with would be very much longer than that of the 
stand of tlie mash, 1 infer that although under 
their <'onditions of working their results arc in 
themselves praetkad and coniparaiivo, yet they 
cannot Iw looked upon as showing tlu* innuonco of 
the temperature of the mash on th<' (,omi)osition 
of the wort. Tiie higher the temperature of the 
mash the less would he the diastatic; action during 
its filtration when not heated to a temporature 
siifficiently high lo stoj) the diastalie ac-tion. 

The quantity of nioisture in malt has, from time 
immemorial, h«vii hjoked upon with suspicion by the 
hnnver. Kxee.ssive moisture' in malt indicates long 
and im()eilc(.t storage', and, in niy opinie)n, it is 
ahsurel lo ascribe this, nneler eerdinary e-e)nditions 
of transit, to lx* due to moisture ahsorbeal during 
transit. 

The fe)llowing experiments wen* made in order 
to answer the quest ie)n : Has slackness of malt any 
inllnoice e)n the composition and charae ter of the 
starch transfeirmation products of the extracts when 
sue‘h a malt is mashed P 

A we'igh('d quantity of malt e-ontaining 39% of 
moisture was placed in a wide-montlu'el hotth* 
and ke'pt stojepe'ie'd ; another weiglu'd epiantity of 
the malt was [elaea'd in a similar bottle and kept 
inistop[)i'reel. I’reem time to time the' malt in the> 
open bottle was well mixed and weigheel. After the 
lapse ef six months this malt was found to have 
absenheel ojdy 6’8% of Teioistiire, making a total 
moistures content of 107%. The* malt kept in the* 
closed bottle fe)r the same tim(> liad only absorbed 
()'17%'. T will call the former “dry malt” (D), 
and the latter ‘‘slack malt” (S). To aim at the 
same amount of extract frenn the vslack malt 53‘4 
gnus, is require'd where 50 grins, of the dry malt 
is use'd. 

Table 4 gives the results obtained in experimenis 
S 1 and S 2 lor the slack malt, and in 1) J and 1) 2 
for the dry malt; and in D 3 the results for the dry 
malt 19 months nfk'r the results S 1 anel 2 and 
1) I anel wane obtainenl. 

A seeeind malt containing 3’9% of meiisturo on 
lAIarch 20, 1911, was uscel, and the results, 1) 1 and 
1) 5, were obtaine'd for it at the date. Some of this 
malt at this date was put into a w idt;-mouthed 
Ixittle and a ball of moist cloth was suspended over 
it in tho bottle. 

The elotli W'as kept moist, and from time to time 
the .malt w'us taken out of tho bottle and mixed, 
C3n May 11, 1914, tho moisture was found to be 
8%, or an increase of only 47% in spite of ex- 
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posiiro to a moist atmosphero for nearly two months. 
Tho malt at this date was sealed up in a bottle, as 
was the orij^inal malt on March 20, 1914. 

The results obtained for these malts on November 
9, 1914, are f^iven in Table 4, experiments S 0 and 
8 7 and D 8 and D 9. The n^snlts of 8 I and 1) 1 
one hour stand show a diU’erencc' in tlie transform- 
ing power and, consequently, a diflereiice in the 
composition of the starch products, and although 
there is less ierinental)le in \) 1, nior<‘ of the extract 
ferments and of tlie starch juoducts than in S 1, 
hut in 8 2 and 1) 2 tlu' results ar<' practically tlie 
same. In )) 3 the results ohlaim-d lor the .same 
malt kept for 19 months show tho transforming 
power to h(' ])ractically the sanu- as in S 2 and I> 2. 
l)ut th(' feruKuited of tlu' <'xtract and of the starch 
products is less. 4’he, atruage of tlu> two expiud- i 
nients with the second niali on March 21), 1911, I) 4 
and 1) 5. and (he two experinamts on Nov. 11, , 
1914, 1) S and I) 9, ar(‘ practically th<> saim*, but 
the results on Nov II, 1911, S (> and S 7, show the i 
transforming [aiwm* ami (‘xtract to he less, but 
practically the other ligurcs do not differ from 
those of the dry malt. 

Tho malts were ground in a Seek mill set at 2o ; 
it was, hnwev('r, finmd that for tlu' determination 
of the alkaline cold water extract of the slack 
malt this imdhod of grinding gave low results un- 
less the malt was passed many times through the 
mill. There is litth* doubt that the differene<' 
lietween the extracts of the slack and dry malts is 
also due to the tact that, the former do<'s not grind 
ns line, under like conditions, as the latti'r. 

Table 4. 
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Tho malts— slack and dry — the results of whi^h 
on Nov. 9, 1914, arc given in Table 4, Expts. 4 


! to 9 , were sealed up in bottles on that date. 
I On June 26, 1916, they were mashed exactly as on 
' tlui previous date. The results then obtained are 
given in Expts. 1) 10 and 8 11. IT will bo seen that 
810 traii.sforming power in each cas(? is less than on 
iho pievioiis rlate; the composition of the starch 
' products is alhuaxl, less api)ar('nt maltose is pre- 
I sent, the amount lernicn table is tlu^ same, but the 
i amount which actually fermented of tho extracts is 
, gnuiter. 

It will also be noticed that all the numlx'rs for 
' transforming power obtained for the second malt 
j in tlu' Expts. 1 to 11 arc much above what is con- 
; sidered to he a ri'sting stage in starch transfornia- 
' tions; that is, SI of maltose on the starch, and 
in Table .4 for the malts 1 and 4 it is less. 

1 observed in this work that on keeping the malts 
tlu' cupric-reducing power of tlu'ir alkaline water 
extracts diminislu'd considerably, while the quan- 
tity of sucrose remained unaltered. 

Discussion. 

llie (hiAia.M.VN, alluding to the statistics, en- 
(piired wlu'thor the author had made a gru[)h of 
the increase of the rate of hydrolysis with the in- 
crease of temp<*rature or conci’iitration. If so, 
w hat w as the type of reaction indicated P 01 euurso, 
there was uidy a small range of Uunperature, as 
there was not nnieli activity, or fermentation, out- 
side certain narrow limits, the reaetion being ipiite 
dilfi'rent from the ('idinary chemical hydrolysis of 
earboliydrates. 

Mr. Duncan said it would appear that if the 
Jiintner method, which had heeume so staiulardised 
! and misinterpreted, were improveil upon, a sub- 
stantial advance liad Ix'en made. Aj^parmitly tlie 
paper turned on tlu^ fermentation test on a. 
miniature basis, and h<‘ imagined that siihsiuiuent 
to tho fernienti^ion a gravity estimation was inade 
of the n'sidual extract, and the la'sult was divided 
by a factor. Wiiat factor was adoplislP Had tho 
author studi»‘d the question of the inlluence of 
acidity of tiu' mash in eonuoction with the 
fernientahil i (y ol the products secured P llioro 
appeal'd possibilities of the lactic acid treatment 
of maslies proving elFoctivo with so-tormcd 
“ stuhhorn infdts.” 

Mr. J. Kac'E enquired if the refraetometer liad 
. been usetl for the I'stimation of solid matter in 
j mash worts instead of the spcx'ilif; gravity im'thod. 
i Did the autlior conclude from his <'X peri nients on 
slack malts that moisture had no inlluence on tho 
! starch transformation eonipoundsP 
i Mr. F. R. O’Sn.u'oiiNEsSY said the rcxsults 
; obtained wouhl ajipcuir to indicate that them were 
; eonsiderahle differenees between the various por- 
i tions of the dextrin. In the acid liydrolysis of 
starch there was invariably an ajiprisiahle dis- 
crepancy hetween the reducing powiu' of the iiro- 
: duct arid the rotation ligurcs. If one formenti'd 
I out tlu* product there was always a ri'sidue wdu(‘h 
contained appar(*ntly non-fermentahle matter. 
Did that afiply in the present casoP 

.Mr. O’Sui.i.i van, ill re[>ly, said it was not pnssililo 
to make (he. comparison as suggested by the tdiair- 
nian, because insU'ad of the action increasing with 
the temperature it deerea.sed. He did not valuo 
the Tuntner method exe<*pt perhaps from tho 
maltster’s point of view ; it merely afforded an index 
as to how malt was cured. It gave no information 
whatever as to tho liehaviour of tlic malt when 
mashed, and that opinion had lioen shared, he 
ladieveri, by the late Profe.ssor Adrian Rrown. Ho 
did not think it wuus practicable or useful to study 
the question of the influence of the acidity of the 
mash, and ho had not done any experiments in that 
direction. He had not used tho refraetometer; 
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he did not know that anything could be more 
reliable than the specific gravity for determining 
the amount ot cxtra(;t yielded by malt. There 
were only slight differences Ix'twc'C'ii shu'k and dry 
malts, but it must not bo inferred that he wa.s 
speaking of beer. The best quality Ixer, in point 
of flavour and character, would la^ made with diy 
malt. The acid hydrolysi.s of starch did not apply, 
41S the products by acid were (piite different. 

i 

Till.; ACTION OF WATER ON LEAD. | 

BY J. F. LTVEUSKEGE, F.T.C., FH.O. AND A. W. KNAFP, j 
n.sc., F.I.e. I 

It is well known that many waters act on lead. ! 
Tho subject was investigated by Dr. A. C. Houston, ! 
who devisi'd the erosion ti'st with which this pajicr j 
largely deals (Moorland Watms in regard to their j 
Action on Lead. V uic iSupplements to Reports of ; 
Jjocal Government Roard, 1900-2). j 

^J'ho question is of ('onsiclerabh' inifiortance from I 
the point of view of public health, and the con- j 
ditions under which lead is erodcsl are of interest 
in relation to the uses of lead in tlie arts. The ! 
waU'rs which J)r. Houston examined were acid in I 
characti'r, and nolahle for their power of dissolving ' 
lead. On the other liaud our experiments deal ■ 
with a faintly alkaline natural water which, like : 
iLstilled water (ir pure rain-water, dissolves very 
little lead, hut wliich has, in the untreatc'd con- : 

diiion, the power of eroding the lead, so tliat scales 
formed on it fall away, Ic.aving a fresh bright siir- 
iac<^ opiui to attiK'k. 'I'lu' I'rosivi' ability was not 
conshleri'd by ])i'. Houston to lie a dangerous ; 
(piality, sav(' under sjieeial conditions and in the i 
presence of bright lend. 

The irafer tesrd in the tests. 

The gathering-ground of the Rigningham wafer 
supply, which provides for th(' iumhIs of a million 
persons, is afiout si'vent.v squar<‘ miles of uneniti- ' 
vated land in Wales. Geologically it consists of 
Silurian coiiglouu'rate, shales, and llagstom's. The I 
water is brought by an aiiuediiet 7.‘1 miles long to ' 
the larg(‘ st()rag<' resmwoir at Fraiikley. Tho aque- ' 
duct is composi'd of 2t miles of “cut and cover” i 
conduit, Id miles of tuimeis, and of iron ! 

pipes. During the pass.agc of the walm- through ! 
the tunnels certain proportion of spring wat<*r j 
forces its wa> in and is taken up, and so the walvr i 
becomes less solt tin ring its passage from AVales to i 
Frankley. In order to avoid any risk of so soft a j 
water acting on h'ad, a small proportion of chalk j 
is addt'd to tlie wattn- at the beginning of the j 
atpicdnct; lor some time abtnit three parts of ' 
ground chalk per lOO.OOO was addivl to {he water, i 
but it was found that this was a larger qiiantHy I 
th.'iii the water would dissolve, and the usual j 
addition in recent years lias been about two parts I 
per 100, 000. ' ! 

The fellow ing figures show' the proportions of ccr- j 
tain constituents in the waters: — i 


r<irfs per 100,000. 




Total 

solids. 

Alk.'dinity 

H.s CaCO,. 

Chlorine in 
chlorliics. 

Water at Welsh reservuir 

4 

0-;j 

0-<) 

'runnel water 
Water ut 

Frankley 

21 

13 0 

1-2 

(untreated) 
Water at 

Frankley 

5 

1-7 

1- 1 

(treated) 


0 


10 


The following is a complete analysis of tho water 
us supplied to the consumer (parts per 100,000): — 
Carbonates as CO,, Tit; sulphates as SO^, OTO; 


chlorides as Cl, 0-95; silicates as SiO,, O' 13 ; calcium 
(Ca), 1*03; magnesium (Mg), O’lH; iron (Fe), 0*08; 
potassium (K), 0*14; sodium (Na), 0-53; undeter- 
mined, I 02"— total solitl matter, 5’9l); fris' ammonia, 
0*000; albuminoid or organic ammonia, 0-005 ; 

I nitrogen in nitrates, Ct) ; oxvgen consumed in 
! d hours at 27° C., O il; total aikalinity as CaC()„ 

The alkalinity of tlie wat^u' was detA'rmiiied as 
follows;— lo 500 e.e. ot walxu* in a porcelain basin 
phenoipbthalciii is added, and if a r<'d (ulour is 
produced the liipiid is titrated cold with iY/10 
hyilrochloric acid. Laemoid is then added and tho 
titration completed whilst boiling. As ealeium 
bi<-arbonate is lunitral to idienolplithalei n a red 
colour Avitb that indicator shows that some ear- 
bonati' is present, and the term “ actual CaCO, ” 
is nsi'd to indie.ite this fact, d'he total amount of 
acid used is described as “ total alkalinity as 
CaCO.,.” 

Ry the expi-essioii “ the alkalinity was 2-8 ” w-e 
nu'.'in that tlu* total alkalinity, exi)ross('d us parts 
CaCO., pm- 100,000 of water, was 2cS. 

The erosion test. 

This U'st is an estimation of the action of tho 
watm- on compleUdy immerseil sheet lead. Tho 
value ot tlK‘ ti'st li(‘s in tlu* fact that a high erosion 
figure is an advanei' warning that, the waUu’ in 
its tinetnations may be apj)roa<liing a (hmgerons 
condition. 'I'lic (‘rosioii test is performed with 
bright lead in wat(*r with fr<‘o aeec'ss to air, and 
under thes(' conditions a waU’r will erode b‘ad when 
it is unable to act on lead serviis' fiijx's to any 
exti'iit. 

The kind and position of the erosion will lx* shown 
to (hqiend on a number of conditions, the chief of 
which is the .alkalinity of tli(' water, '^riiree kinds 
of action occur:- • 

1. AVitli waters of alkalinity ()‘2 lo 0‘6 (i.e., 
untreated Welsh waters), and generally with 
tre.-ited waters the alkalinity of whieji dix's 
not exceed 1’5, the irhole of the .surf nee of 
the (rod i.s enjded. A iioeeulent precipitate 
torms, w hich falls to the Ixittom of the tul )0 
and leaves tin' h'ad surface quite bright but 
mottled. 

2. With treati'd wati'rs of alkalinity 1-5 to 2’5, 
the action is usually eorrosion ratlu'r than 
erosion ; a loosely-lu'ld, opaiiui', wbil<' crust 
forms bore and there irregularly on the Icml 
snrfa<-e. 'I'liis crust appears on the upper 
Mirlae<' of the inclined lend in the ordinar.v 
erosion U'st, on the nndci' surface if the 
lead is }>lac(‘<l bori/onl .ally and almost 
louebing the glass, and on both sides if tho 
lead stands vertically. 

3. M'itli waters of alkalinity 25 and ovi'r the 
h'ail almost invariably becomes covered 
with a dull whitish him. which appears lo 
act as a prot eet ive ('(intnnj, 

Methtut of pcrJorniiiKj the erosion test.- Tho 
method adopted in all experiments where tla* fletails 
are not specified is that outlined by Dr. Houston : — - 
Cftmmereial sheet lead in strips ^ inch wide 
and ahdut ^ inch thick (one sipiare foot weighs 
4-3 11). ) is scrapi'd bright with a. pinmher’s shavo 
hook, and cut into lengths of om' inch. Each 
piece is rubbed with a dean dnst^T kept for 
the purpose an<l dropped into the water with- 
out touching wilh the fingers. Test-tube.s 
0 iiiehes by J inch, ri'served for this pnrposo 
only, are washed with tap water and allowed 
, to drain. 

10 c.c. of the water is poured from a cylinder 
into the test-tube and the strip of lead polished 
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with a doth and dropped into it. The lead is 
now totally immersed in the water. The tube 
is shaken to remove air-hubblea from the sur- 
face of the lead and allowed to stand in a cup- 
board for 1, 3, 7, or 14 days. 

(a) If there is no evidence of erosion tho 
water is decanted into a 50 e.c. Nessler 
cylinder and the lead strip shaken with 
about 10 c.c. of distilled water, which is 
poured into the cylinder. The lead is 
then reniov(‘d and the tube Avashed with 
6 c.c. of dilute acetic acid (roughly 
decinormal) and witli water until there 
is 50 c.c. in tho (;y Under. 

(5) If erosion is donhlfnl the water is de- 
cante<I into a 50 (^.c. Nessler cylinder, tin; 
lead droppwl into a funnel, and any 
eroded lead washed off with a jet of 
water into the (;ylinder. Dilute acetic 
acid is used as before. 

(c) If there is evident erosion the turbid 
water is decanted into a 100 c.c, flask. 
'I'Ik' lead is shaken out into a funmd 
and waslusl with a jet of distilled water. 
10 c.c. of the dilute acetic acid is put 
into the tuh(‘ and allowed to stand a 
short time before it is cmpticMl into the 
flask. 'I'lu^ tube is washed with more 
distilh'd water and the flask tilled up to 
th<i mark. When the solution is (|uit<‘ 
clear 50 e.c. or a smaller measured quan- 
tity is put into a Nessler cylinder and 
made up to 50 c.c;, 

(bmparison is made in 50 c.<‘. cylinders. 
5 c.c. of th(! dilute acetic acid (or a quantity 
suffi(!ient to make the amount jiresent up to 
5 c.c.) and 3 c.c. of saturaU'd hydrogen sul- 
phide solution are addetl to every cylindei . 1’he 
colour prodiiC('d hy tln‘ (‘olloidal lead sulphid<‘ is 
matcln'd liy standards iirepansl at the same 
lime. Tlu^ stan<lards are mad(‘ with distilled 
water, <'xcept in tho fase of very dark waters, 
when it is advisable to include 10 c.c, of the 
original water. 

The standard lend solution used is of such a 
strength that 1 c.c. : tfOOOl grm. Pb, and i.s 
prepared from a solution a hundred times its 
strength, which contains l'H3f grins, of lead 
acetate and 10 c.c. of N/l acetic acid per 
100 c.c, Standards may be incnuisA'd by O’l or 
0*2 c.c. of the U'ad solution after tin; hydrogen 
suhihide has lu'cn added, but these standards 
are not so reliable as those to which the hydro- 
gen sulphide is added last. 

Alierntion of duration of th'' erosion test . — At 
the iH^ginning of the investigation the times of 
exposure of the lead to the water were 7 and 1 I 
days, but as the ligures oht;nned Avere almost 
identical, the I t days’ test A\as discarded. Thus 
of the 5t) samph's of alkalinity 2’5 io 5' I examined 
during Dec., 1005, Jan., Feb., and March, lOOG, 
24 gaA’o the same figure for both 7 and 11 days; 
tho greatest difference obtained was: 7 days 6’3, 
14 days 07 (alkalinity JO), fl’ho average figures 
for the 56 samples wme alkalinity 31, 7 days’ 
erosion 0‘33, 14 days’ erosion 0'37. • 

Dr. Houston suggested at least a Aveck (Vol. 2, 
p. 444) as the period for this test. This is a long 
time to Avait lx?fore determining if a Avater possesses 
high erosiA^o ability, and expi'riments Avere per- 
formed to find if one day would not servo tlie same 
purpo.se. The Avaters u.sed Avere mixtures of an 
untreati’d water (alkalinity 0 5) and a treated Avater 
(alkalinity 2'8). 

The aAmrago of the results obtained from 16?} 
samples of Franklcy water in 1909 was 0'28 for 


ono day and 0-45 for seven days. \\e conclude from 
an examination of our ligures that the oneway test 
gives as good an indication of ewsive ability as 
tho 7-da.yH’ test, and since the 1-ddf test enables us 
to put on repetitions whilst tho water is fresh, wo 
have adopted it for general use. 

Tah/e h—Co/nponson of 1- and 7-day erosion. 


Alkalinity as parts Erosion (load per 100,000) 

CaCO, pt!r ino.ooo 1 tlay. 7 days. 


1-4 

4'4 

90 

1-7 

1 1-7 

20 

1-9 

1 0-3 

03 

21 

1 0-3 

0-4 

2-3 

i 0-2 

0-3 

2-6 

1 "" .. 

0-3 


lly the expression “ tho erosion figure was 1‘6 ” 
Avc mean that \ square inch of lead expostxl to 10 c.c. 
of the water for one day gave dissolved and undis- 
solved lead equal to 1‘6 parts per 100,000 of water. 

Irregularities in the action of water on lead. 

Tho erosion test was always done in duplicate, 
and whilst as a whole the duplicates agreed well, 
there Avere occasional striking disagreements. Tho 
colorimetric comparison winch is used for tho 
estimation of the lead is liable to give some differ- 
(Mice. The imssiblo error on a single determination 
is about 10%; that is, if there is present 1‘0 part 
per 100,000, one may find 1‘1 parts or 0'9 part per 
100,000, but the diifor<'nces obtained Avere far in 
excess of this. Thus one AvaUu*, with an akalinity 
20, gave 160, 3-2, 2-f, and 100. It is noteworthy 
that these disagreements are so rare as to b<’ negli- 
gible with all AvaUu-R exeeiit those aa ith an alkalin- 
ity betAveen 2'5 and 1’5. A number of experiments 
Avere performed Avith a view to preventing these 
()( •( • as i 0 n a 1 d i sa gree me n ts , 

(1) ’J'he 10 e.(». of water was transferred to the 
test-tulK' by means of a cylinder instead of a pipette 
(to preA'ont po.ssihle contamination of the wattn* 
Avith saliva or the breath) without advantage. 

(2) As it is sometimes impossible to sliake off 
minute air bubbles from the lead, brushing tho 
lead free from buhhh's Avas tried, hut potir dupli- 
cates were stilly obtained. Also, large bubbles wore 
allowts.! to reniaiii on the lead ; they did not appreci- 
ably affect the amount of erosion. 

(3) In some experiments on the influence of con- 
tact with glass of Lest-tulM*s ordinary tubes Avero 
compared with those Avhich bad bc'cn coated 
internally Aviih a thin layer of paraflln Avax. Tho 

I mean alkalinity of the Avater Avas 2’3. The results 
I shoAV»‘d that the parallin-coated tulms gave no bettor 
: duplicates than ordinary tubes, and that the erosion 
; ligures ia paraflin-coat.cd tiilx'S avauo higher (mean 
j of 13 tests: parailiii-eoatecl 47, ordinary 3‘8). 

! (4) That falling dust particles or hneteria arc not 

j the cause of the disagreement of duplicates Avas 
: shoAvn by plugging the tul>es witli eotton-AVOol. It 
; is interesting to note that, as with open tubes, if 
; tho erosion A\\as of the crust-forming type, it still 
occurred Avilh pluggyvl tubes on the upper surface of 
tho lead, 

(5) FiXperimonts showed that the careful selee- 
iion of tubes of the same internal diameter did not 
prevent disagreements of duplicates if the Avater 
iiad an alkalinity in what may he called the critical 
range (l-5-2-5).‘ 

(6) The method of removing eroded lead from tho 
lead strip by a water jet is not ideal, and an attempt 
was made to remoA'c the eroded lead completely by 
stroking with a glass rod covered with rubber tub- 
ing. More lead was obtained, but there was no 
improvement in duplicates. 



Vol. XXXIX, Xo. 3.] LIVERSEEGE & KNAPP^OTION OF WATER ON LEAD. 


(7) The following points wore domonstratcd by 
the late Mr. J. A. Brown, (a) It is essential in I 
the erosion test |fcat the load be dropped into the 1 
water and not pfjflf in a moist tube and the water j 
then run in. The preliminary expovsure of lead to I 
moist air greatly increases the erosion figure. (6) j 
Filtration of the water made no difference to the i 
erosion figure, the presence of the ordinary organic 
deposit having little or no effect. 

(8) Conclusions concerning irregular action of 

water on lead. — We have now shown that none of 
the following is the main cause of the occJisional 
disagreement of duplicates in the erosion test: (1) I 
air bubbles, (2) glass or diameter of test-tube, (3) j 
dust particles or bacteria, (4) method of removing \ 
eroded bmd, and (5) presence of suspended matter : 
in the water. The subject is of interest, and might | 
bo of practical importance, liecauso in test-tubes j 
put on side by side under apparently identical con- I 
ditions we have considerable difference in the | 
velocity of reaction. Is it possible that tbe.st^ differ- ! 
ences are due to the presence and absence of ininiito j 
(piantities of special electrolytes or of enzymes? — - i 
or to galvanic currents .set up in the lead by metallic ' 
impurity which occurs in one inch but not in ; 
another P In this connection it will bo remembered ] 
that commercial lead is a remarkably pure sub- 1 
stance, containing on an average about 0‘0l % of ! 
impurity; thi.s consists mainly of metals such as | 
bismuth and antimony, and contains very small i 
amounts indeed of non-metallic substance.s wliich ! 
on oxidation would produ(!e acids. With ngard I 
to the disagri'ement of duplicat<\s it should be noted ! 
that for any f)articular water they only occurred ' 
with fliose waU'rs within a narrow range of ' 
alkalijiity, and for all the wah'i's examiiHai within a 
range of alkalinity Vo- 2’ri. Now it will be observed ; 
that this is the identical range which generally 
gives that type of action which we have called 
corrosion, i.c., thr' formation of irregular patches of ' 
a loosely-held white crust. (We find a close pandlcl : 
to this in that unecpial distribution«of rust noticed 
by Meyn and Bauer (Mitt. K. Matorialpriif., 1908, | 
20, I --lot) which occurs when iron is expoHe<l to 
wat('r (‘ontaining a certain amount (0*1%) of 
potassium carbonate. With waters containing less ' 
than thi.s amount there is an even rusting all over, 
and wiMi watm-s ('ontaining more than th'.^ amount 
there is no rusting). Hence the simplt^st explana- 
tion of the disagri'cment of dnpl icatc.s"is tliat waters 
of alkalinity -2'5 are just alile to coat the lead 
with a f)rote< ;ivo lay4'r, and hence the smallest ; 
amount of irrcaular coating l<>av(‘s a clean surface . 
exposed which tlie water attacks vigorously. (For 
further support of tiiis, sec tlie effect of dissolved i 
solids on erosion.) I 

Dclcrnxining factors in erosion^ \ 

In some cases there is difficulty in drawing i 
general conclusions, because the action appears to 
follow different laws according as it is erosion 
proper, corrosion, or formation of protective 

coating. 

(1) Tunc. — T1u 4 velocity of the reaedion falbs as | 
time proceeds. Waters of low alkalinity (up to TS) i 
show a gr('ater amount, and waters of alkalinity I 
2*5 — 3‘() show slightly great amounts of tot.al ! 

erosion, with incia'ase of time (see Table 1). The j 
waters of intermediate alkalinity (1'5 — 2‘5) are ■ 
irregular in action, and may reach their maximum I 
in one day. | 

2. Jjigfit . — The action of light is to increase the 
amount of the action of water on lead. Ten samples 
of untreated water gave an average of 16’8 of lead 
when the tubes were cxpo.sed to daylight, and an 
average of 1T0 when the tubes were kept in a dark 
cupboard during the day of tho experiment. 

(3) Water volume . — In these experiments pieces 


of lead 1 inch by I inch wore used in all cases. 
Different sized vessels were used and different 
amounts of water, but tho height of the water- 
surface almvo tho top of tho load was carefully 
arranged in all cases to bo 1 iiudi. 

fable 2.~ Itelation of erosion to water volume. 


Alkalinity of water 2 0 

j Time of test 1 day. 

Area of water 

Volume of 

I. cad per 

Total rnt^nns. of 

exposed to air 

1 water 

100,000 of 

lead (1 8<i. In. of 

&q. cm. 

1 c.c. 

water 

leml exposed). 

Jfi 

1 7 

121 

0-0 

2-0 

10 

10-3 

10 

2-5 

1 

7-3 

0-9 

4T» 

22 

4'5 

10 

1-2 

30 

23 

0 9 

13 8 

03 1 

1-7 

11 

31 

7. 1 

1.5 J 

1*2 


With waters that erode freely variation in tho 
voluino of water dotxs not alfect to any c'xtent the 
total amount of lead orcKled. A large increase in 
the amount of water appears to cause a slight in- 
croa.so in tho total lead eroded. 

(4) Area of lead cxpo.sed. — Dr. Houston (Vol. 11., 
10), performing tho ordinary erosion test with dis- 
tilled water and 8trip.s of load 1 inch long and \ 
or i inch wide, found that such variations did not 
Buflico to bring out to any appreciable extent a 
dili’erence in the amount of lead eroded. On repeat- 
ing this experiment under similar conditions with 
untreated water (alkalinity ()‘5) we came to a similar 
conclu.sion. However, a mort; carefully devised 
experiment gave a more decided result. 

In this experiment the strips of lead were parts 
of a cylinder of 1 inch in diameter and rested at 
right angles to the bases of small glass dishc's. 
Tn treated water (alkalinity O’l) was used, and tho 
amount of lead er(>d(Hl estimated after 1 hours. 


Table 3. Itelahon of erosion to area of lead. 


liCiiKth of 
lead strips 

In Inches. 

Total area 
of lead strip 
In 8((. In. 

Lead per 
100.000 parts 
of water. 

Mj?. of lead 
eroded from 1 
sq. In. of load. 


With 

•10 c.c. of watc'F, 


4 

002 

2-5 

10 

i 

110 

53 

1-8 

2 

2-30 

lO'H 

1-8 

3 

3-44 

131 

1-5 


Witli 80 

C.C. of water. 


1 

MO 

2-4 

1-Q 


These results show that with water of low 
ulkaliiiity the amount of lead eroded varies directly 
with the area of load exposed, and (as we also 
showed above) is independent of tho amount of 
water used. It should be observed tliat in this 
(experiment the water surface exposed to the air 
was large, and that the results might have la^en 
dilferent had the supply of oxygen lx?cn less readily 
available (as it is in closed lead service pipes). 

(5) Area of water-surface exposed to the air. - 
AVe found wlion working with small strips of lead 
that, wi?liin a corisideruhle range, the area of the 
water-surface exposed to the air did not produce 
any appreciable elfect on the erosion ; this is shown 
in Table 2 on the relation of erosion to water 
volume. Doubtless if the water-surface was greatly 
reduced then the lead erodixl would Ixj Binaller (see 
figures for erosion.s in closed tubc.s). 

(6) In nil onr k'sts the load was completely im- 
mereed, and wo noted that the less the distance 
of the lead from the surface of the water the greater 
the erosion. Thus, in one experiment, tho distance 
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was 21 mil]., lead 0’8; 16 mm., lead 1'2; 14 mm., i 
lead 5 0. ; 

(7) The use of sterile tubes and sterile 1cm/.— In I 
this experiment untreated water (alkalinity 0‘4) wa.s ! 
used, and a number of cc^it^^ton-wool pluf^ged tubes ; 
each eontaining the usual 10 e.e. of watt'r and 
bright lead strips were made sterile by healing for 
one hour in a Koeh’s steam skuiliser. From one 
set th<^ wak>r was poured out (tlie amount of lead 
found in this water was 2‘H parts per 100,000) aixl 
10 c.c. of fresh waO'r pot in. Another set was 
left untouched; both sets were examined at the ■ 
end of one we'.ek. 


Table 4. — Fjvasani irifh sterile inaferinls. 


Tubes and 
lead. 

Water. 

UroRiun test. Me.-ji 

llguio. lead ]>er lOO.UOJ. 

Untreated 

Freftti j 

53-0 

Sterilo 

j i'’reHli *1 

f..S() 

Sterile i 

1 

SUirilo ! 

IH 0 


Tlio above figures show {a) that the sterility of , 
lead and tubes is not a dominant factor in deter- ! 
mining tlie amount of erosion, and (5) that erosion ; 
occurs in the absenei! of bacti'ria. The probabb* 
nuisous why the erosion ligur<‘ with stm-ile water ' 
IS wSO much h'ss than with fresh water will be dis- i 
cusseil later under the eifeet of dissolved gases. 

It might bo thought that with erosive waters ■ 
the above test umler sterile conditions was un- ■ 
necessary, tliat the water in the erosion test must 
always immediately become sterile, since it is in 
contact with bright lead. On the contrary, we ' 
found that exposure of the water to bright lead for 
f) hours did not make the water sterile, 41)7 micro- 
organisms being grown in jelly in four days from ; 
I c.c. of water. A similar riuantity which luul not , 
bei'ii exfiosed to haul w'as li(jui<l in that period so I 
lead has a considi'rable inhibitory power on liijuefy- , 
jug organisms. Other exiterimcnts showi'd that ■ 
1 mgrm. of lead in solution present in about 12 c.c. ; 
of jelly has little efb'ct on tlu' numlx'r of organisms ' 
that will grow in jelly, but that 10 mgrms. of lead ' 
produces stmdlity. 

(8) The effect of erjiosure to ijlass. -It was in 

goiK'ral found that <\posuiv to glass, wlu'ther of ! 

botth' or t<’st-tube, lowa-red tin* erosive aliility of the ; 
waiter, d’lius a water of alkalinity 1‘0 gave, after j 
standing in the bottle 1 day, t)’5 ; 4 days, ()‘5 ; 8 days, 
8*3; 11 days, 0*4 ; 15 days, i)*G; 18 davs, O' ) ; 22 days, | 
0*3 ; 29 days, 0*2 (parts of lead per lOO.OOO). It ; 

would a]i])ear from this that the jiassage of water | 

through filters of broken glass would nsluce its 1 
erosive ability. j 

Some test-tuhes were found (hy the late .Mr. J. A. I 
Brown) to give an alkaline rcaLliun to phenol- : 
phthalein after standing with water for some time. | 
I'hese gav^‘ lowi'r erosion results than ordinary ; 
tubes. It should always be rmnembered lh.it the 
‘‘erosion lest” is not simjily an estim.ation uf the j 
action of water on Imid. but of water on Imid in j 
the presence of glass, although in normal tulies, as ; 
far as our results go, they indicate that for one- j 
day experiments the order of the erosivi* abilities ; 
of various wuiUts is iifit affected by the presence | 
of the glas.s. • ; 

(9) (foses dissolved in the icater: — i 

(a) Of ijuen. — Tr.aube-Afengarini and Scaln (this j 

J., 1910, 700) have shown that distilltHl water acta j 
appreciably on lead in tlx' absence of oxygen, the ; 
lead passing into the water in a lolloidal form. 
With our water the iiresenci* of oxygen appears to ' 
bo a necessity, at any rat<^ if the erosion is to be 
considerable. We first investigated as to whether 
the notable difference in the erosive ability of tlih 1 
untreated water and the treated water was duo to | 
difference in the amount of oxygen they contained. ; 


Table 5. — Uelaiion of erosion to dissolved oxygen. 


Water. 

1 Alkalinity as 
i parts CaCOj 
i ])er lOO.OIK). 

c.c. d^m^n 
l»cr litre. 

7 days’ erosion, 
Lixul per 
100.000. 

I^ntr(!ated water 

03 

7-8 

58-0 

'J’reatfd water 




(from reservoir) 

29 

7-8 

0-4 


Evidently the groat dilference in the erosions is 
not duo toVlilforoncos in the amount of oxygon pre- 
sent. (Oxygon is not so soluble in water contain- 
ing dissolved salts a.s in pure waU'r, but the quan- 
tity of dis.solvod salts jirosont hero would not pro- 
duce any af)prociahh‘ dilformico in its solubility.) 
However, tlu' following oxjicrimont shows that the 
volume of oxygen dissolved in the watx^r limits the 
amount of load eroded if no more oxygon bo 
admitted during the reaction. ('I’his contradicts 
I he statement of Reichardt, Arch. I’harm., 2.'>, 858.) 
In this experiment glass tiilx's with well-fitting 
stoppers were used, completely filled with untreated 
water (alkalinity 0*3), 

Ttdile 6 . — Open and. closed lubes. 

7 ihiys’ erosion. I.oiul per 100,000. 


Volume of 

c.c. oxyj:en ; 


Closed tube, 

water ill tube. 

per litre. 

Ojietl tube. 

full of water. 

13 


l(r.'> 

I'i'.*) 

11 

1 

1 7 5 

I2(» 

upr. 

7-8 1 

210 

l.VU 

110 

7-8 1 

21 O 

12 0 


TheSi' results have an important bearing on the 
erosion of leail service pilies, for tlu'y show' that in 
closi'd tulx's tlu' amount of haul eroded only corre- 
sponds to the nmximiim amount of plumbous oxide 
or salt that could be produced by the oxygen pre- 
smit (thus 7*8 c.c. per litre of oxygen gives 14 parts 
of plumbous lead vier 100.090). Tlu'.v also indicate 
that in the ordinary open tulie erosion test oxygen 
is ahsorbed from the air by the water during the 
ju'oeess. 'I'his affords an ('Xplanalion of the effect 
of the distance of the lead from the water surfaci'. 



(b) Carbon dioxide. — Tlu' carbon dioxide for these 
experiments was prepared by dropping pure dilute 
sulphuric acid into ])ure sodium bicarbonate. The 
gas wa.s washed by bubbling through distilled water. 
The curve below summarises the results obtained. 
All the erosions were determined under the usual 
standard conditions of 24 hours. The w'aters w'ere 
various samples of untreated water with an 
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alkalinity of 0 4 into which carbon dioxide had boon 
passed. (It i.s ^rthy of note that on passing the 
carbon dioxide ^iroiigh the water a decrease in 
colour was observed. It has been suggestc'd that 
the pas.sing of air through the water decreases the 
colour by oxidation. The decrease in the above 
exp<Minient cannot be duo to oxidation, and it is 
possible that the colouring niatk'r is of a colloidal 
nature and is precii)itated by the carbon dioxide.) 

The above curve sliows that for waters of low j 
alkidinity (0‘4) tlie increase of carbon dioxide pro- j 
duces litll<‘ effect until as mucli a.s 1 Y, is present, j 
so that in all ]U'obability with our ordinary treated | 
and untreaU'd wakrs carbon dioxide is not an ini- { 
portant factor in ('rosion. Kroni J to 2 of carbon j 
dioxid(' caus<'s a sudden change', for this quantity is { 
sullicient to prevent “ erosion ” and to cause | 
“ plunibo-sol vi'iicy i.r,, the bsul precipitate ceases i 
to appi'ar, b'ad bicarbonate b('ing soluble. It is j 
noteworthy th.at with this change there is a. sudden I 
fall in tlu' lot.al amount of lead found in the water { 
(compare jMiilb'r, .1. Cliem. Soc., 18SS, .'ll, 225, who 
ajipears to have thought there was no action sines' j 
tbei-e was no visible erosion.) | 

Aieording to Iheecjuation — 

PI) M) I CO,:.- PbCO, i 

two volumes of carbon dioxi<le are required to oiu* i 
of oxygi'ii, and wlien this ratio is exceeded 
SOUK' fiicai-bonate will bt' formed. Tn the water 
('xperimented upon we ha\e about O'R of oxygon ■ 
present, so ill, at wo might reasonably expei't the 
type of action to change as soon as tlx* carbon ; 
<lioxide <'Xcc(’ded I’G ' . As the percentage of carbon • 
dioxid(' present im-reast's above 2 the amount of | 
lead dissoUaal incr(‘as('s, hut even with 207 iiresent ■ 
<l(H's not Is'come as gia'at as the original figure for ' 
lead erod(’d. { 


Table 7. — JiiJJiienre af earhon (lio.ride on erosion 
irifli u'ftler of alkalinii y I’t) to 'I'n. 


Alkfiliiiity as 
CaCOn ]H r 
lUO.OUU 

rarboii (lii)X- 
i(!r f.ty vol. 

laiiHjon. Lead 
TH'r lOO.Oao 
in 1 day. 

nc';i riidioti. 

M) 

tracf! 

M 

Er a n 

2-1 

Ill 

4 0 

Plunibo-sohTiiry 

2$) 

tr.Toc 

0-1 • 

, Erosion 

20 

1 in 

0 2 

?l*lnti)i» 0 'Kolv('n(-y 

20 

1 2'0 

on 

I’linnbo'Solvency 

20 ! 

lO'O 

10 1 


2-0 ; 

2(1 0 

2 2 


4’0 1 

trace; ' 

0 


40 i 

114 

2- a 

I'lunibo solvency 


AVith the exc('[)tion of the first the waters given 
above, even w hen tlu'y contaiiu d only *a trace of 
< arbon dioxide, werii of sullieit'iit alkalinity not to 
‘‘ erode ” lead. ;\s with the waters of ■ilkalinity O’l, 
the addition of carbon <lioxiilc produced pluinho- 
solvency, but w ith these wati'is of higlu'r alkalinity 
niori' free carbon dioxide was neech'd to dissolve the 
same (|uantity of haul. The figures are sulliciently 
high to show the danger of allowing soda water 
to n'luain in contact with lead pipes. 

Tabic H. Til fl\(('nce of carbon dioxide in yresence 
and absence of air. 

SiogniTcd tube, i Open to air. 



Lead 

In one day. 

Orlfjinal water 

... 

no 

Boiled one hour 

0 0 

i 0-7 

Boiled water wlUi 32 v./v. CO, i 

l-C) 

1 3-5 

1 

I. ('ad 

in tw'o days. 

Boiled ono lioiir 

OS 

1 0-8 

Boll(xl water with 32 v./v. CO, | 

40 

10-0 


Tho alkalinity of the water was 0’5. AVe see from 
the above : — - 

1. That if the water is boilol, the lead put in 
it givc« an erosion of only 07 (Houston 
found a similar /('suit). Jt is evident from 
this that it is not a flxcsl iiou-volatile acid 
which cause's erosion. Jt was found that if 
water were boiled tor Lf hours and then 
allowed to cool for \ hour it contained O O— 
0 7 e.c. of oxygen pe r litre, which is quite 
sufficient to account for the 0'8 of load 
obtained with tlu' closed tube. That boiled 
water of alkalinity 0’5 should give so low 
an erosion as 07. although freely exposed to 
the air, is a little la'inarkable. The hoik'rl 
water appears to have rendered the lead 
“ passive.” 'J’he appearam^e of the lead 
was (juite pc'culiar; it was still bright, but 
had a slight bronze tarnish. I’his may have 
Ih'c'II a thin film of la'd h'ad, and would 
seem to suf)i)ort the conclusions of Dunstan 
and Mill concerning passivitv (Cheiii. 8oc. 
Trans., 191 I, 99, 1853-18(30).' 

2. 'I’be figures abovi' also show that water con- 
taining carbon dioxide does not dissolve lead 
so rapidly if a supply of oxygen is not avail- 
able. 3'his is to be expected, since tho 
hydroxide of h'ad is mor<' readily soluble 
tlian the metal in carbonic acid. 

Tlu' (pK'stion may he asked if the presence of 
carbon dioxide is necessary for ('rosion to occur. All 
tlu' evidence w'e have goes to show' that it is not 
iK'ci'ssary. It w ill Ik^ show ii later that erosion takes 
place readily in the abseiu-e of free carbon dioxide; 
for example, when 1 to 200 jiarts of calcium 
hydroxide pt'r 100,000 arc present (see curve below'). 
And further, ('rosion takes jilace less readily in tho 
pr('S('nc(' of bicarbonate and carbon dioxide than 
w'ith carbonate and hydroxide alone. Un(]('r normal 
conditions for ordinary waters carbon dioxide i.s an 
unimportant factor. We have s('('n that variations 
in tlu' amount of carlion dioxide from 0'02 to 0*20% 

' do not aflect thc^c'rosion figure to any extent, 
i (It)) Jjniii ids dissolved in the waicr, — In a number 
! of erosive waters that .Allen examined lie found fioo 
I sulphuric- acid. Tliis could not ho present in our 
w'ater, for wIk'ii our water showed acidity to phenol- 
' ])lithai<'iii this acidity was always lost on boiling. 

I 'I’his acidity is due to carbon dioxide, and was 
I generally ecpiivalent to about () ()2 ' of gas. Although 
! the general princiiih's underlying erosion were 
I statr'd by .Aliilh'r as early as 1888, in recent years 
it appears to have b('conie a commoidy accepti'd 
idea that natural waters ertxlc lead by means of 
the' jH'at acids which tlu-y contain. Our water was 
always alkaline to laemoid ; that is, it always con- 
taiiK'd frc'e alkali at least as strong as bicarbonate'. 
Furllu'r, a large* numbi'r of samples were alkaline 
to plu'nol|ihthalein, and many of these ercxled lead, 
so that in thc.se cases at any rate tlie erosion was 
not due to free organic acids. The assumption of 
organic acids as the cause' of erosion is (piite un- 
necessary, siiu'c W'ater, oxygc'ii, and (’arbon dioxide 
w ill readily account for the observed plu'iioinena. 

(II). Solids dissolved in the irotcr. - AVe were 
priucij» 4 dly inU'reste'd in these with a view to the 
Uiost elfective treatment of the water to prevent 
erosion. For example, nitraks are said to acceler- 
ate erosion. As our water never contained more 
than a minute trace, we neglect(xl them. 

A nuinher of expi'riiiients were perfornn'd with 
ealeiuin liydroride and carbonate anil bicarbonate. 

\ Pure linu' was dissolved in the untreatcxl water, 
and this w'as mixed in various proportions with 
untreat('d water through w'hi(‘h carbon dioxide 
nad been passcxl. AAh'th these mixtures the standard 
erosion te.st for one day w as made with the following 
results : — 
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Influence of /Arne and Calcium Carbonate and 
Bicarbonate on Erosion. 



Alkalinity duo tocjilclujii compnimds (exi)roHsetl aa iiarta CaCO, 
per 100.000). 

Tlio results ijiven above show Limb; — 

1. As the anioiiut ol calcium hydroxide present 
in the water inereasi's, the amount ol lead 
erodctl tails to a miiiimum when there is 
present about 7 to 10 parts ol ealciuru 
hydroxide per 100,000. Alter this point 
increase in the calcium hydroxide causes 
increase in the erosion, which gradually 
attains about its original amount. 

2. As the amount ol culciuni carbonate and bi- 
carbonate present in the water increast's, 
the amount ol lead cuoded continually tails, 

d. Calcium bicarbonate is hy tar the most 
ellective preveiitiT ol erosion. Only about 
hall the (juaiitity ol bicarbonate is requ red 
to lorm a protective coating as compared 
with carbonate. This would recidvc a 
theoretical explanation it, as seems probable, 
the coating is a carbonate ol haul. As little 
as two jiarts per ltHJ,0U0 ol calcium bicar- 
bonate IS generally sntlicieiit to lorm a 
plumbo-protective coating on the lead. 
Assuming that the actual coating is lead 
carbonate, it would lorm a layer only 
O'OOOUld cm. thick. As suggesteil above, 
the irregularities tliat arc observed in the 
erosion with water about this alkalinity may 
Ih^ due to the fact that the de])osit does not 
quit(> cover the lead .surface and leaves a 
little bright lead open to th(‘ ordinary 
erosive action. 

All tlu'se results refer to calcium compounds; but, 
considering that the solutions are dilut<', it is 
probably sale to infer tliat the n'sults vould be 
similar with all imdals ol the alkalis and alkaline- 
earths, and lor similai- concentrations ol COj and 
OH ions. 

The untreated water taken from tlie Caban rc‘S(*r- 
voir in Wahes has an alk.ilinity ol about 0'2, the 
erosion for one day is about 1 I, From Ih-eembcr G. 
1905, to January 31, 1900, the alkalinity of tlie 
treated water at the llirrningham n'servoir at 
Frankley was never below 2'7, while the ero.'fion in 
seven days only exceeded O’o on three occasions, ami 
that slightly. On the other hand, from May 12 
to June 17, 1906, the alkalinity ol the water at 
Frankley was unilorrnly low, never rising almve T8. 
During that period the <i()sion of the water was 
high, being only a.s low as 0*5 on lour occasions, 
while it frequently reached 2*0, and ro.so a,s high a.s 
18*0. These results show that as a rule water of 
high alkalinity has a low erosion and vice-versa. ^ 
As potassium permanganate is sometimes put into ’ 
water M’^e investigated its effect on the erosion of 


I lead. AVe found tliat as little as 5 parts per 100,000 
' of water were sulheient to form a protective coating 
' and prevent erosion. ^ 

Conclusions concerning erosion. 

1. The waters collected in the Caban reservoir, 
Elan Valley, Wales, liavo a slight akalinity 
due to bicarbonuies etc. equal to about 0*3 
part CaCOj per 100,000. Their action on 
lead i.s mainly “ ero.sivc.” 

2. “ Erosion ” is due to the action of oxygen in 
the presence of w*atcr. 

3. Such variations as occurred naturally in the 
percentage of oxygen present in the water 
produced no appreciable effect on the erosion. 

4. One day is the most suitable period for the 
erosion test, 

' 5. Exposure to gla.ss Jowens the erosive ability 

of the water. 

6. The greater the depth at which tlu^ lead is 
immersc'd in the water, the .slower the erosive 
aetiori. 

7. The velocity of erosion falls as time proceeds. 

8. Variation m the volume of water docs not 
appreciably alfcct erosion. 

9. For the untreated w'alcw the amount of lead 
eroded varies directly with the area of lead 
exposcHl. 

10. Snmll changes in the area of Die water surface 
produce no a[)prcciablo effect on the erosion. 

11. Erosion readily occurs in waters which con- 
tain no carbon dioxide. 

12. Such variations as occurred naturally in the 
pc'rcentage of carbon dioxide pre^sent in the 
wat('r produced no aiiprociabh' effect on the 
erosion. 

13. The presetico of from 1 to 2% of carbon 
dioxide cau.scs a sudden change from 
“ erosion ” to “ phirnbo-solvoney.’' 

M. Carbon dioxide clis.solves load more rapidly in 
the presmicc of oxygcui. 

15. (liven oxygen the alkalinity of the w'ator is 
Dh‘ principal factor determining the amount 
ol “erosion.” 

16. Mot only the amount but Dh' kind of erosion 
depends cthietly on the alkalinity of tlio water. 

17. Tb(‘ addi^'on ol small quantities of caleiurn 
hydroxide, c-arbonato and bicarbonate, or of 
potassium permanganate, deerease.s erosion. 

18. Calc-iiim bicairbonate is Die most etfcKdive pre- 
vc'utivo of “erosion,” as little as two parts 
p(‘r 100, (K)0 being generally siitlicient to 
|)rcvent erosion. 

19. Erexsion occur.s in the ab.senee of bacteria. 

20. The bacteria in the water are not all 
destroyc'd by ex[)osnre to lead for 6 hours. 

Discra'sio.v. 

The Cmaihwan asked if the authors had u.scsl 
chemically pure lead in their experiments as well 
:is Die ordinary eomincrcial lead. There might bo 
considerable difference found in the amount dis- 
.solvc'd by c-omparing Die effects on two leads. 
Cboinically-jmre Ic'ad almost entirely rc'sisted both 
dilute and strong sulpbiiric acid. Commercial lead 
gave way iniieh more rc'adily. ITo also enquired 
what the ('fleet of varying temperatures was on the 
c'losion. 'i'be variations of o/l'ecd of water of dif- 
ferent alkalinity reminded one also of the irregular 
iK'havionr of acids of varying Htrongths in the dis- 
solution of metals; with iron there w'as a much 
grcuiter effect with dilute than strong acid. In 
the ease of aluminium .small amounts of impurity 
caused a much greater dis.solution of the metal to 
take place; for instance, a small amount of nitrogen 
getting in through faulty treatment during ca.st- 
ing greatly increased the amount of solvent action. 
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Mr. H. SiLVESTEE said that having frequently to | 
test the action of water on lead ho had found it i 
satisfactory to adopt the Birmingham water as a ; 
standard for comparison. His experience showed ' 
that after 24 lionrs of exposure of new bright lead ; 
only one part per million, or less, of lead was taken ! 
up by the Birmingham supply, which he considered i 
satisfactory, as with such a result under practical ; 
conditions none was found in the water as dis- , 
tributed. This was in agreement with the results 
given in tho paper. As to the use of various 
chemicals to prevent lead attack, he found that 
where a quick result apart from cost was reciuired, 
small quantities of sodium carbonate were effective, ^ 
an alkalinity of 2 or .‘1 grains pew gallon destroying 
tho lead-solvency powers of the water. , 

Mr. J. Race said that our knowledge of corrosion ' 
and erosion of lead had been more or less chaotic, 
and several conflicting hypotheses had been sug- \ 
gested. Heap (this ,J., 771, 811, 847), after j 

a larg (3 numlxT of exi)eriments, concluded that ■ 
oxygen was the iirodoniinating factor; while at a ■ 
meeting of file Ameri(.‘!in Water Works Assoidation, i 
which he had altendi'd some yo.ars ago, tho general i 
opinion was that carbonic acid was tho oausalivo i 
agent. The practical importance of the subject 
could not he over-sfat('(l . Whether iron pipes or 
lead pipes were used, there was tho ev(>r-increasing 
danger of eorrosion duo to electrolysis, consi'quent 
upon the larger use of electricity. Ho asked what ! 
was the <*ifect of the seasonal flora in tho reservoir. 
During certain seasons tlierc*. should he a definite 
turnover of tlic water which cause<l variations in 
tho ()xyg(Mi and carbonic! acid content and might ; 
produce .'i variable effect on lead. Ho suggested 
that the effect of water on h'ad sliould lx* studied 
in eonjunetion witli hydrogen-ion eoneentr.'itiqn, | 
as it was [lossihle that iliis methocl would give i 
better correlation with tho amount of lead eroded 
and dissolved. It had oftcui Ihmui assumed tliat, ; 
b<H:anse a water was alkaline^ to the usual 
indicators, it contained no free' carbonic acid, hut 
recent work on dissociation has shown that liiis 
view is iiK'orrc.'ct, If carbonic acid was a (ontribu- 
tnry factor (o plumbo-solvericy, u. definite liydroxyl- 
ion concentration niigliL lu' found that would arrest 
tile action. Another poinf of importance was the 
nature of the [lipo iisc'd for carrying tl;e water. 
AVaters tlial attacked h'ad ]>ipes attaekc'd iron 
ones, producing what Avas known as “red vyatc'r ” 
trouble; ti v also dissolved the zinc coating of 
galvanised joix's, and so produced zinc poisoning. 
Tlio Local ( J(jv<'rnmcnt Board liad soim* yr;irs ago 
refused to sanction tho use of galvanised pipes for 
drinking services in a large town on this account, 
Tn America those diflieukL's had led to the use 
of copper and brass pipe. It was found that the 
cost of install.ition was not prohibitive, la'canse 
the absence of incrustation Icsl to smaller friction 
lossC'S and enabled pipes of smaller dimensions to 
bo used. In the industrial area in North-Phist 
Laneashire he had found that tho acid in the 
atmosphere gave a mark('d acid character to the 
rain water and was sufiieient to produce plumbo- 
Bolvency. 

Dr. E. B. Maxtei) enquired as to the infliieneo 
of agitation on the rate of solution of lead; agita^ 
tiori might loosen any protective depo.sit that might 
be formed and aeeelerate solution. 

Mr. F. R. O’Shaxjohnessy said that although the 
authors had shown that lead w.as acterl upon by 
sterile water, it seemed possible that biological 
action might exert some influence. Had tho 
authors investigated the (piestion in relation to 
chlorinated waters P There was no olijeet in pre- 
venting entirely lead from going into tho water 
if the expense was so great and if small traces did 
not in any way prejudice public health. 


Mr. J. O’Sullivan aske<I if tho water was 
alkaline or acid at its source. In tho North of 
England waters from a pi'aty source were treated 
with calcium carbonate to prevent the solution of 
load. 

Mr. AsiiMOitK suggested that if copper and zinc 
were kept entirely immersed they became passive; 
111 other circiimsLance.s that u.is not so. 

Mr. F. H. Ai .COCK remarked that in one of the 
results it ivas sliow'n that about one-fift!i of the 
solid components of the water was not determin- 
able. AVhat w.as the amount of siilphato iiresentP 

Mr. Kxaim', in reply to tin* discussion, said tlnit 
the t(*sts wero made with ordinary commercial lead, 
which wais extremely pure — the amount of impurity 
probably did not exceed ()’()1;’(, He had not made 
tests as to tiu! effect of varying temperature or of 
agitation. As to why they did not regard erosion 
so serious as plumbo-solveney , he pointed out that 
in tho si'va'rc tests wdiicli wi're iniule tho waiti'r 
which woiihl erode lead would not act U[)on lead 
pipe.s. 'J'hey had not used sodium carbonafe on 
account of (‘ost. Ho agr(s>d as to the effect of 
electricity in causing erosion in h'ad pipes. In 
one case a service pipe gave higli figures which were 
entirely due to close proximity to electric win*. 
So far no .seasonal variation in erosive ability had 
been found. No doubt the erosion would be niiieli 
greater if the leail was only partly immersed, 
particularly along Ihe line at which air, wat<;r, 
and h'ad came together. 'I'he matter which in the 
water analysis was chi.s.sed as “ undetermined ” wuis 
organic. 

Mr. liiVEitSEEGE also replied, pointing out that 
they did not now' rnb the lead with a dusfx.'r to 
polish it; experiments of the late Mr. .T. A, Brown 
showed that such rnbliing could not be standard- 
ised. There would bo difforenees in tho erosive 
action. They preferred, therefore, to scrape tho 
lead Jind liglitly to dust off any lead particles. 
Anotlu'r improvt'nient was ilie use of meihvl red in 
place of lacnioid ns indicator. The addition of 
chalk to Welsh wuiter was useful as, in addition 
to preventing any risk of lead poisoning, it also 
reduced the corrosive action of tho waR^r on iron. 
There was a ditferenee as to the importance to 
liealth, of erosion and plumbo-ftolvency, and ho 
i bought tin’s wuis shown by the fart that in some 
A’^orkshire towns there had lieen a number of lead- 
poisoning oases w^hich, as far iis ho knew^, had been 
due (o pin mho-sol veil ey, and not to erosion. In 
sonu' c.nses untreated wnter W'as used W'hieh w'as 
decidedly erosive, and the medical officer stated that 
he had hnd no trouble from lead poisoning. Ho 
f bought there w’as considerable difference in tho 
importance of tho tw'O actions of lead, and that 
the Birmingham water w’ns frrs:' from any risk of 
pi 11 mho-sol vent action. Tho Walker-Kay test was 
not nseful in relation to the BirTningham water. 
There was very little peat in tho Elan Valiev, and 
tlio result w'as a w^ater that was neutral or slightly 
alkaline. 


Communications. 


VAPOfJR PRESSURE OF ARSENTOUS OXIDE 
fN SULPHURIC ACID SOLUTIONS. 

BY F. RCnW’ERH. 

An important item in the manufacture of sul- 
phuric acid by the contact process ts the purifica- 
tion and drying of sulphur dioxide, which includes 
bubbling through sulphuric acid. In the factories 
•oroetod by the Ministry of Munitions an acid con- 
taining O’-OOl % As,0„ was at first deemed sufficient 
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for this purpose. But it was soon found (1916) 
tliat file activity of the catalyst deereasod rapidly, | 
and suspicion aroso as to whether part of the.s (3 
minufe traces ol white arsenic had not found their 
Avay to the catalyst. Mr. K. B. Quinan, who had 
charge of these plants, aslusl Professor F. (J. 
Donnan to investi| 4 at(‘ tl^' matter. 1 undertook 
the work at the latter’s suepostif)!!, and wish to 
thank him for his advice. 

At first sieht it appeared ratlitu’ iiniikily that 
under th<? working coinlitirins any ineasurahh- ipian- 
tity of arsmiious o\i<le coidd ever ))(> vol.al ilised dur- 
in <4 tho passage of the e.is, all the, more as Adi<‘ 
stati’S that arsenious oNide iorms a (om])i)und 
AsA).,,S(), in pri'scnci' el siil])liuric aci<l. Since we 
hav(' no figures for the tension of helow 

15(P ('. and none in suljihuric acid solution, this 
point could only h(‘ d<'cid<‘d hy exjieriuK'n I . I^’rom 
i'Xistin^ vapour jnc'ssnre dat:i lor As.,(),, fj'om 
150° C. uf)\vards no <'\t i apola I ion could he made 
down to 60° (I. Avilh any elnincc* of ac< ur.acy. 

A dynamical meihod \\a‘< resorO'd to as the only 
one apfU'ofjria O' to ( he est ini.af ion of such low va|)our 
pi-cssur(‘s as wen' expect('<l. A ejass apparatus was 
fitted up throuti,h which air was slowly aspiratctl 
hy a wat(U' .suction pumit, (\ carefully retpilateil 
by a pinchcock, P. 1’he \'oliuiU' of air was measured 
hy a ea.s-nnder. I), it was then dried over calcium 
(hloride, freed from eai])on dioxid<' hy c.austic 
soda, F, .after wliich it iiassed through six hubhlers, 
(jf, ])artly filled witli sulphuric acid containing 
minute ((uantitii's of arsenious oxide, d'lu'se huh- 
lilers w(>n> imnu'rsed in a water-thermostat, H, kejit 
at ahoiit 60° which is the tc'Uijx'ratutv'. to which 
the wa.sliin^ acid l iscs in a larei'-scale plant wlnui 
the hot piasi's ar<' hahhline throiieh. I'luui ('ana' 
anotlmr s<'t of absorption tidx's, I, half filled with 
a 10/;^ caustic soda solution, to ridain any arsenious 
oxi(h3 volatilise*!, d'ln' shape of the api*.aratus was 


167° C.). The average temperature of the thermo- 
stat wan 59'4° C. ; since the passage was very slow, 
we may admit that the air was soon in temperature 
cquilihriurn with the acid, and that 208 cubic 
metres of air at 59'4° C. actually bubbled through 
the acid. iS'o record of the barometric pro,ssure was 
taken, hut one may take it that the average was 
close to 760 mm. 

'I'lu' estimation of arsimic was made by Tliorpe’s 
(deeti'oly tic- method,* Jt w a.s first aseerfaiiied in 
this way that the caustic soda used was absolutely 
free froin arsenic; in fact, no trace of it could be 
detected. But at the (Uid of the expiudment the 
alk:di was found lo coniaiu O'OOOK) grin. As,,(),,, 
which had been carried over hy the air. From this 
it is calculated that the ])artial pre.ssiirc of 
ars(uiious oxide in’cr a O'Olo ' solution in sulphuric 
acid is .s|i}j;litly ahoA'o (fOOOOl mm. of mercury at 
tho tempcuatiirc of 60° C. 

Though very small in tin' absolute sense, the 
(piantity of As^O,., carried away seems large under 
ih<‘ eireiimstauees. In order to elicck this first 
result a seeoud cxpc'rimeut was starOsl by filling 
lli(‘ bubblers Avitli a .samjdc of llic vc'ry acid used 
in tin* factory, wilbout any fiiifhr'r addition of 
arst'iiic beyond tin- (fOOT , if already contained. 
In tlie course' of 1000 hours there passi'd 0‘06 cubic 
mcl fi's nicaisurcd at 15'0° 0. ( --O’OO cubic metres at 
(il’O'-', a\erag<‘ lcm[tcratur(' of the thermostat). This 
tiiiu' O'OOOOoO grill. As,(),., was found in the caustic 
soda solution, i.('., O’OOOOlO grm. p(>r cubic metro 
at()l°(;. 

Py eoiiiparing willi the first 4'\p('riinen I , Avbero 
tb*_' arsenic concentration was 15 iimos greater, it 
is seen tliat lln* amount of arsenic ea tried away 
as v.'ipoiir is almost exactly 15 iinu's larg,<u’. Such 
remarkable agreement was hardly to he expected, 
and is ji.irtly due lo ehance; in fact, the probalilo 



80 dc’viscd .‘IS to jiiina'iit any actual spraying of 
acid into tlie absorliing p.ui (s<e tig.). More- 
over, a vc'i'tical ( olnnin of glass-wool, l\. was iiiU'r- 
po.scd between tlie acid .ind the alkali bnlilih'ps. 4'li<« 
first absorption tube of ea* )i set w.is put the other 
way loiimt, so a.s to act as ii sal* ly valve in e.a.se *>1 
baidv pressure, d’he whole j;lass ajipai'.itus In'tweeii 
A and P was seah'd together; iher*- were only two ^ 
iinavoidahlc rubber coniicet ions. ou<‘ to /he gas- ! 
meter, th<* other t*) the w ater-pum|). i 

Two experiments w*'ri' carried out. , 

In the first exponmont a little wliite arsc'iiie was ' 
added to .sulphuric a-'id (sfi. gr. THI), and th<' 
solution containing 0015 As,0, (as found by 

analy.sis) was juit into the bubhh'rs. Air was pa.s.sed 
during 660 hours at the rate of ] to U bubble per ; 
second. 4'ho volume of air recorded by the gas- ; 
meter was I'SO cubic metres (average tomperatufo | 


error in I In' analysis of sucli mimit*' (piautities of 
ars('uic m.iy Ix' pot .at .'ihout 10 ' . 

It is now interesting lo form an idt'a of what this 
means in actual practice. Let us assume, for sake 
of argument, that tin.' gas to he wa.slu'd tlirougli 
sul|)huric acid i.s tlie exact mixtun' ( 2 vS() 2 -f() 2 ) 
m'cessary lo make SO,. If we disregard water 
vapour and other impuritic's and assume, the hnv 
tor pertc'ct ga.scs, it is f-alciilaO'd that 8000 cubic 
metres ol the gaseou.s mixturet passing through 
tin' drying acid with its O'OOl '/, As,,(),, will carry 
away as much as O'l grm. of arsenious oxide. Only 
a small part of this is nete.ssary lo “ poison ” the 
cataly.st. 

Fniversity College, London. 


’ By < ourte,sy of Sir .T;init« Dobbio. F.ll.S.. t he arsonlc dctcr- 
mtaatlon.s wore made by Oie Oovernraent I^aboratnry. London, 
t Corresponding to 10-3 tons of 100 % HjSO*. 
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THE DETONATION OF HOLLOW CHARGES. | 

BY A. 3IARSHALL. ' 

In my book on Explosives (Ist Ed., 1915, p. 321 ; j 
2nd Ed., [). 554) I have mentioned the increased ! 
effect that is produced when an nneonfmed cylinder | 
of a liiKli explosive is hollowed out. This discovery 1 
I asenbed to Egon Neumaiiii, as lio deliiiitely claims | 
it in the Zeitsclirift fiir angewandbo (diemio of ' 
November 24, 1911, for hims^^'lf and his CO- workers. ! 
He says : “ Wo liavo found in the last few months i 
that if a hollow be made in an explosive cartridge i 
on the side towards tho object to bo blasted the ' 
effect is increased four- or live-fold.’’ The j 
Wostfaliseh-Anhaltischo Spreiigstoff-A .-G. took out i 
pahmts for the discovery (Ger. Pat. Anm. AV. ' 
30,269 of 14.12.191U; Eng. Pat. 28,030 of ! 
13.12.1911), ami in the Zeitschrift fiir das gesammte I 
Schirss- uml Sfutuigstoffwe.scn of May 15, 19M, ; 
Neumann descrihi's it as “ einen ganz neueii 
Weg,” I have, however, learned from Profevssor I 
Charles E. iMuurtK^, of AVashington, that he made | 
this discovery many years ago and gave iit a wide I 
riublicily in Americ'a {Scribner’s Magazine, 1888, | 
3, 563 576; Amor. J. Sci., 1888, 3(i ; Poinilar ! 
Sciene<'. Monthly, 1900, 5f), 300, 444). 1 therefore : 

now wish to give llui erc'dit wliere it is due. ; 
Professor Mnnroe carried out a number of | 
inteiesitiug experiiiHuits with these (.‘barges and 
found that the more he hollowed out the faw ! 
resting on the iron plate the greaku- was the depth ; 
of the depr(‘ssion formed, until, wlien the charge | 
was (‘ompletely perforated, it perfor.a.UMl eomj)hvU'ly ' 
tho iron plate. When he inki'iiosed such artich's 
as a pi('c(^ of lace or the leaf of a tree or a coin ' 
bot\(e(‘U the hollow charge and the plate he 
obtained a detaih'd inipressjon of the article on tho 
iron, the raised f)ortions of the objects forming ^ 
raised impressions. 41ie effect is much the same 
when tht‘ eartrif’ge is removed some distance from 
th(^ surface of the iron (U- sUh'I plate, and under 
w'aO’r the results are similar to tliose in air. Py 
tying a ninnher of dynamite (‘urtridges round an i 
empty tin and firing, thoni with a priming charge, : 
also of (Ivn.'imik, lh‘ofessor Muiiroe was able to 
make a (‘imsiderahle hole iii a stout safe, wliereas a ■ 
similar oliaige made Ujj iu the ordinary way merely , 
prodinx'd a c.{.uicavily, hut no yuofforation 

(Executive Document No. 20, 53rd Congress, 1st 
Session, AA'ashingion, 1894). * 

No pi-act' d use has apparently been made of 
this discovei \ , hut it is of interest as throwing a 
light oil tlio nature of the detonaition wave. It is ^ 
evident that, all hough the products of detonation 
are gases and ]iav(‘ a very high h'luperature, tlu^y ■ 
must possess iu the wave-front a density even ' 
gi-eater tliau that of the solid explosive. 3'lie 
wave, consisting of such gas constantly rencAved, 
advances ill rough the cx]ilosive with a velocity of 
scn'oral thousand metros a second. AVhere the 
wave is iu contact with the boundary of the . 
ox})losive tlu* gas flies off at right angles to the 
boundary and a fresh wave is formed of eompress<‘d 
air, or whatever oilier material the surrounding 
medium consists. This secondary wave is inclined 1o 
the original one, hut advances much in tho same 
way as the how-wave of a ship. In the axis of the 
hollow of one of these bored-out eliarge.s the waves of 
highly coni|)r(‘ss('d air eomo together w'ith enormous 
violence, and necessarily produce a blast in the ' 
same direction as tho original wave of detonaition. 
This is not only much more inkuis<^ lhan the 
original Avave, In^cause it is more concentratod, 
bub it also lasts longer, with tho result that the 
metal plaO' is can ii'd right awoiy. As one w'ould 
expect, a charge with a cylindrical hollow bored in 
iib producoe quite as deep a hole, if not deeper, 
than one wdth a conical hollow. Although a 


hollow charge produces a much greater local effect, 
it does not exert nearly so great a total shock as a 
whole charge, as is shown by the fact that when 
detonated on a lead cylinder it does not (x)mpress 
it to the same extent. 


Bcf'tion of comploto cylin(l(4 Soctioji of luillow rylindor 
310 g. TJST. ‘.!47 g. TiN'l. 



Wrought iron 25 iiiiu. (hick on wldcli iioUi chaig('s were 
detonated iu uprigiit jio.sition. 

Elfcet of hollow mgojvi t u ('lulrg*,'. 


Although a detonation wtive resembles a sound 
Avave in .some reH|)ects, it also differs in iinportant 
properties. One of these is that the gases 
permanently change their position and do not 
simply sAving forwards and backwards a.s in a sound 
Avave. It constitutes iu fact Avhat French investi- 
gators hav(i called a “ discontijiuity,” because tho 
rise in pressure is (|uite sudden, but of coursiA it is 
more intense than a diswnt iniiity prodiuied by 
other means. Wlnui two AvaA'cs of detonation meet 
tho two opposing layers of cnmpress<.'d gases are 
obliged to .spread out sideways, making a distinct 
line* on the supporting plate. d’his forms tlu^ 
ba.sis of Dautriehe’s ingeuiouH method of measuring 
the vel()city of detonation by moans of a piece of 
detonating fuse. 


RAPID METHOD OF ESTIMATING LEAD IN 
C ASSIA OJE. 

BY O. F. hVU.ATTT. 

It is a AV( ll-kuo\Mi fact tlial cassia oil (exported 
from (’hiua is eonlamin.Mtod witli lead because tho 
oil is sold on fhi.s iiiai’k(‘t (‘nclosinl in leaden cans, 
rt is usual to report llu' haul contained in such oils 
as “ tract's,” lIu' test em|)loyed In'ing the addition 
of a few drops of ammonium sulphide to a solution 
ol cassia oil in 70 alcoliol. Tlu' reag('nt gives 
under tlu'st' eoiidilioiis a decided coloration, shoAA'- 
ing that tho oil contains more than inert? traces of 
the metal. The author, tlu'refore, lias trit'd to 
improve upon this tpialitative lest so as to reudt'r 
it of a more informative nature. 

The |)riiitiplt‘ is A’ery simple and consisls in the 
usual method of t'stimating leatl colorimetrieally by 
iiieuns of a. solution of ammoninm sulphide, AAliieli 
is usually atlrihuted to Pt'lon/.t'.* The fact that 
the reaction ot'curs in an organic li(iniil and that 
no otlu'r metallic impurities are pn'sent is inslru- 
iiK'ulal in giving an extremely suhdivided preci|)i- 
tnte wlfieh seems to ho A'ery adapted for this kind 
of dett'i iiiination. 

rrorcthu p. —Ij c.e. of the cassia oil to he tested 
is diluft'd to 20 c.e. AA^ilh 90 ' alcoliol; 5 or 2’5 e.e. 
of this .solution is taken for the estimation aeeord- 
iiig as the lead eonknt is more or less than 01)25%, 
Avhich Avill Ih^ dtfft'rmint'tl by a preliminary test. 
This amount is piptdtt'd into a 50 e.e. Ncvssler glass 
of small bore (2‘5 cm.) ami diluted to about 20 c.c. 

* I, J. Pelouzo. .\du. CliliTi. Ptiys., 1841, (3) 79. 108. 
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with 90 /f, nlcobol. A blank from lead-free cassia 
oil, obtained by distilling the commercial oil, is 
prepared in similar way. 1 c.c, of ammonium .sul- 
phide solution is added to both glasses, and 
standard lead solution (in 90% aleolml; 1 c.e. 
O'OOOl grrn. Pb.) added tottho blank until the brown 
eoloratiorj produtsed niatenes the sample under ex- 
amination, the liquid being stirred three times 
after each addition of standard lead solution by 
means of a piston-shaped glass rod. 

The results are ealeulatisl by means of tho 
formula x=: 7 i,x 0 ' 0 l : fJt, where x is the percentag<‘ 
of lead sought, n the luinilM'r of c.e. of standard 
load solution required, and i/i tho amount ot 
original solution taken. 

Tho tint of tlu' solutions eaii be. compared by look- 
ing through the Nessler glasses resting on a white 
tile. But l>etter ix'sults are obtained by using 
a Duboseq eolorinieter or tho apparatus described 
below. 


ment. As tho test is only approximate the errors 
may be said to be well within tho allowed limit and 
the method accurato enough for technical purposes, 
.V comparison of the results on live commercitU 
oils of cassia by the metho<i described in this 


Oriidc of 
ni.'isi.i oil. 

Amount of 

Icjul added 
' to 10 0 . 0 . of 

oil. 

Amount ol 
lead found 

0^ 

Virus. 

gnus 

0 005 

0-0005 

0 00004 

0 0 10 

O'OOlO 

0-00 I2H 

00 15 

0 0015 

0-00157 

0 imo 

o-oo-io 

0 00210 

0 0-2.5 

0-00-25 

0-0027-2 

0 o;io 

O-OOSO 

0-00:{28 

0 o;{5 

i 0(I0S5 

00O300 

0 010 

' 0 0040 

0 00410 

0015 

O-0O15 

0 Oi'408 

0 050 

00050 

000520 



Scale, 


The colorinu’f (se(' lig.) consists of a wooden 
foot, F, in which a white tile relloctor, U, turning 
on a pivot is situated, above this is the body, B, 
of the instrument, which eomsists of a tulx> of CD 
section in which are introduced the Nossler glasses 
containing tho liquid under observation. On top 
of the glasses is a device, D, to tit the face of the 
observer, similar to a stereoscope without lenses. 
AVhen the face of the observer is applied to D the 
light can pass only through tho bottom of the 
glasses, which arc supported by a glass base; all 
the joints are made light-tight by mean.s ot ielt 
washers. The upper part tits loo.sely on the body, 
and can Im easily and quickly removed to permit 
tho addition of the standard solution As some- 
times tho standard and the liquid under observation 
show lieforo the test slight diliercnce in tinge, a 
slot, S, is situated under the glass which supports 
tho tubes, in which glasses of suitably pale amber 
tingo can be in trial need to match the colour ot the 
liquids. 

Tho accuracy of the method was tcsterl oti sampk\s 
of cassia oil containing known amounts of load. 
The results are tubulated below. 


The values for lead found by this method arc 
thus slightly high, tho average <‘xcess found being 
0*00018 grm. Therefore more accurato results 
would have been obtained by subtracting 0000 IK 
grm of lead from the amount found by expen- 


paper and those obtained by a method suggested 
by Fiver and Weston,! in which the lead is ex- 
tracted by warm diluti' nitric acid and estimated by 
pri'cipitation as lead sulphat(\ gives the following 


rest! 1 is :- 

Oil. 

1 found by 

1 gravimetric 
' luediod. 

I’ouud by 
♦•olorimetrlc 
lui'Uiod. 

Dllfcrencc 



1 

! 0-0500 

O-0530 

i -1 0-0():)0 


U-05‘24 

0 0520 

, 4- 0-0004 

a 

! o-oiol 

0-0512 

j -0-0018 

4 

; 0-0540 

0-0520 

1 -1-0-0020 


1 0-0011 

00502 

-1 U'OUIO 


The rc.sults agree fairly well, but the gravimidric 
method sliows, on the average, results liigher than 
tlu' eolorimi'tric iiii'lliod, and perhaps iio nearer 
to the actual amount present. The cassia oil after 
the nitric acid .-.xtraction was tested for lead accord- 
ing to the method described in tliis paper, and 
found to give but a V(>iy faint discoloration, show- 
ing that the extraction had been carried out satis- 
factorily. 

It seems evident that as very similar results are 
obtained both bv the use of the lengthy firavi- 
metrie method and tho colmimotric method the 
latter, which can bo pi'rformcd in a very short 
time, is to he preferred when results are needed 
urgently. 

Using the method di'scrihcd above, experiments 
wore made on tho lead-dissolving power of cassia 
oil 10 c.c. of the Icad-frC'C cassia oil was intro- 
duced into each of twenty-two test-tubes together 
with a strip of bright lead about 1 cm. broad, and 
(j cm. long. The tuln's were then closed with clean 
corks, ^h:rkcn at intervals, and k'sted at intervals. 

The amount of lead ahsorb<'(l iiicreased with the 
time and reaehed a maximum of 0-074% after one 
monih, and then seemed to remain constant. It 
IS noteworthy that after that period the lead con- 
tent exceeds' the percentage found in coinnmrcial 
samples, which is, as a rule, from 0 04 to 0*06 /o. 


KllRATUM. 


■ SOFTKNINO OF Pl-ASTTC M.ATF.UTALS. By Alan 

\Speedy (this J., Jan. 31, 1920, 18-20 t). 
ago 19 T, col. 2, softening graph, curve c should 


r t Fryer and Wcfimn. “ Tcclmlcftl Handbook on Oils. Fata and 
Waxca. Vol. 2, page 20. 
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SOLIDIFICATION POINTS OF MIXTURES OF 
METALLIC CHLORIDES. 


Part J. — Mixtures of Sodhim, Potassium, and 
Calcium Chlorides. 

BY FRED. C. A. II. LANTSUERRV, Al.SC., F.I.C., AND 
R. A. RAGE. 

Modern rnelliod.s ol' heating steel in tlio various 
operations of hardening and tempering Ireqnently 
demand the use of molten baths. For tho high tem- 
peratures used in hardening liigh-speed steel, 
barium chloride with or without the addition of 
potassium chloride is used, while at lower tempera- 
tures sodium and potassium nitraU's and molten 
lead find frequent application. These latU-r 
materialH possess fairly obvious disadvantages; 
hence some years ago the author endeavoured to 
find a mixture of chlorides which could lie used for 
tempering operations at temperatures in tho region 
of (i()()° C., which entails tho use of a mixture which 
melts somewhere about 500° C. Reference to 
literature brouglit to light some very conifilicatixl 
lormuho for low-melting salt mixtures, a typical 
recipe being NaCI I, KCI 1, CaCI^ 2, Bad, 1, and 
SrCl, 3 parts. This mixture was supposed to have 
a melting point of 500° F. (2(50° C.), a value whii-Ji 
could only have beon realiserl by leaving a consider- 
able proportion of the water of crystallisation in the 
mixture. It seemed iiossible therefore that re- 
search would reveal much simpler mi^t^ures, and an 
investigation was commenced which attained the 
desired object and led to results of sulheient 
theoretical interest to bo placed on record. iSampIes 
of potassium, sodium, and calcium chlorides were 
obtained and their solidilicatioTi points determined 
by the cooling curve metluxl, using a platinum, 10% 
rhodio-platinuin thermo-couple, whicji was fre* 
quently calibrated during the research at the tem- 
peratures of boiling water and of freezing tin 
(232° C.), lead ’528°), zinc (419°), aluminium (657°), 
and silver (96i ). The values obtained were; 
Sodium chloriilo, 785° C. ; potassium chloride, 760° 
C. ; (udeium cliloride, 745° ( 2 . 


Fig. 1. 



The solidification points of the binary systoinff 
were next investigated by the methods of thermal 
analysis well known to metallographists. Weights 
of saJt corroxponding to tho desired composition 
wero introdiK^d into a -salamander crucible and 
fiLsed. Afku* thorough admixture a thermo-couple 
was introduced into the molt and observations 
take<n ol tlu* times re<piire<l fur the ternporainre to 
tall tlirniiKh sm-ccssiva cc|nal inUavals- in this case 
about 8 C. By plotting these time intA:>rval8 as 
tunctions ot the temperature, tho so<alled inverse 
rat<‘ curves in which arrest points are clearly 
marked, are obtained, typical examples being shown 
m Fig. 4. 

N a Cl— 1\ Cl se ri e .v . 

I be n’snlbs ol the thermal analysis of this series 
are summarised in Table 1. 




‘,’o fOlIlfMtlK'IlIt;. 

\aCl. KTI. 


jhtiiil. 

” C. 


I 


4 


a 
11 ) 
1 1 


Did 

i»d 

Ml 


.Ml 

40 

llO 

]0 

0 


0 

Id 

‘.i!0 

ad 

Id 

Cd 

Dl 

SU 

Ud 

Idd 


7(ld 

7:ir» 

7()d 

(■.('(7 

117)^ 

llffj 

las-j 

Olid 

713 

700 


By jilutling the fn'czing points as functions of 
doiupositioii the sow.alI(Hl liipiidus i iirve is obtained 
ami (his is show n in f'bg. 1. ’ 



55% K(M and 45% NaCI, and solidifies at 650° C. 

Tht'so results eontirm tluxse obtained by Smils and 
de Briivn (Pix>c. K. Akad. Wetensch., 1913, 557 — 
564) and Brand (Jahrb. Min. Beih., 1911, 627—700) 


, CoijC — Aa67 series. 

This system was next examined and gave tho re- 
sults collected in Tabic II. 


b2 
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'Jest. 


1 

3 

8a 

Sb 


<> 


Tablk II. 


% 

components. 

Freezing 

point. 

NaCT. 

CaCl,. 

0 

,» " 

100 

745 

10 

90 

, 057 

20 

SO 

540 

25 

75 

50S 

27-5 

72-5 

.50.5 

30 

70 

50S 

40 

(iO 

570 

50 

:>() 

020 

75 

25 

740 

loo 

0 

785 


i made to agree closely with the quantities of material 
I weighed out. The liquidus curve plotted from these 
! figures is reproduced in Fig. 2. 

' Here, again, the two components apparently form 
, a continuous scries of solid solutions, for no eutectic 
point was observed in any melt. 

The addition of sodium chloride to calcium 
chloride caused a considerable lowering of the 
frcKi/.iiig point; the lowest melting mixture contains 
72’5 •' C'aCl^ and 27’o% NaCl, and freezes at 605° C. 

Cn(U^~~KCl series. 

The third binary scries was finally examined, and 
; the results obtained are shown in Table III. 

I Table III. 


Fig. 3 




% coDiponenU. 

Freezing 

Eutectic 

Test. 



point. 

point. 


CaCl,. 

! KCl. 

“ C. 

: *0. 

1 

100 

0 

745 

1 _ ' 

2 

00 

10 

670 

1 603 

2a 

82-5 

17-5 

615 

— L 

.3 

80 

20 

655 1 

615 

4 

77-5 

22 5 

695 

615 

5 

76 

26 

715 

600 

0 

72'5 

27-6 

720 

GOO 

7 

70 

30 

725 

— 

8 

07-5 

32-6 

725 

676 

9 

05 

35 

723 

680 

10 

; 00 

40 

713 

1 680 

a 

50 

60 

670 

683 

12 

40 

00 

590 

— 

13 

; 30 

70 

640 

690 

14 

15 

85 

710 . 

590 

16 

0 

100 

760 

“ 


This series presented some rather unexpcc^ and 
interesting results, in so far as it is (juite different 
from the two previous systems. The new features 
are that the eutectic points (of which there are two) 
are most marked, wliile the liquidus reaches a 



Check analyses were made on melts and gave the ; maximum at 726° C. when the mixture contains 
figure 72.3% CaCL in test 3b. This proves that i about 70% CaClj. This maximum corresponds to 
with proper care the ultimate compositions can be | the formation of a double compound of formula 
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2KCI,30aOI,. which thedretioally would contain 
69*1% CaCI,. These fibres are represented 
graphically by the equilibrium diagram reproduced 
in Fig. 3. 

Two eutectics are formed, the CaClj-compound 
eutectic melting at 608° C. and containing 17*5% 
KCI, and the KCl-compound eutectic molting at 
590° C. and containing 60% KCI. 

Typical cooling curves of this system are shown 
in Fig. 4, where the marked eutectic arrests will bo 
noted. 

After these researches had been completed the 
authors’ attention was drawn to a paper by Menge 
(Z. anorg. Chem., 1911, 9, 102) in which investiga- 
tions of the systems NaCl — CaCl,,, KCI— CuCl, were 
doserihod among others. According to Mengo, the 


tions cannot be attributed wholly to this cause. 
Reference, however, to the numerous excellent sets 
of physico-chemical tables which have boon issued 
reveals the fact that there is a considerable diver- 
gence of opinion as to the true melting or freezing 
j points of salts; e.Q., to the freezing point of sodium 
I chloride various values Mdween 779° and 820° C, 

; have l)een assigned. As soon as time and circum- 
I stances will permit, tho authors intend to prepare 
! pure samples of the salts under review and ac- 
; curately dot<.'rmine their melting and freezing 
: points. With regard to the KCI — (hiClj si'riee 
; Menge is in .substantial agroomont with the authors, 
i except that he assign.s the formula KCI, CaCI;, to 
i the ctvmpoiind whi('h is clearly defined a.s a maximum 
! in his liquidiis eu'rve. In the CaCt— NaCl series, 

' however, the authors’ results do not contirm those 
; of Mengo. According to Mengo’s work, the 



melting points of the three sall-s are as follows: 
CaCl„ 777° C. ; KCI, 780°C. ; NaCl, 805° C. There 
are considerable dillerenccs between those values 
and those described at tho beginning of this paper, 
which might pos.sibly bo attributed to impurities 
in tho materials used by the authors. But while it 
is true that no special efforts were made to purify 
the salts, none of the samples used contained more 
than 0*6% of impurities, and the order of the 
lowering of tho freezing point owing to this cause 
can be judged from the results outlined in the 
paper. The maximum rate of lowering is observed 
in the NaCl — CaCl, series, in which the addition of 
0*6% of sodium chloride to calcium chloride brings 
atlK)ut a lowering of about 4° C. in the freezing 
point. Since the authors’ salts contained less, and 
in most cases considerably less, than 0*6% im- 
purities, the differences in the two sets of obserra- 


priinaiy nystals deposited from the melts, rieh in 
; sodium chloride, undergo a reac tion at 605° C., 
with the mother melt, re^^ulting in the formation 
i of tho compound 4NaCl,CaCL. This compound 
' with cahium chloride gives rise to an eutctdic 
j which frcczc.s at 500° C. and contains about 32% 

! NaCl. Tbs authors are aware that in their investi- 
j gatioiis on this series there arc not enough detor- 
i niinations in the molts rich in sodium chloride to 
! decide definitely whether or no there is an inflexion 
j in tho liquiduH. The formation of a compound, 
j however, demands that there should be a line of 
definite arrest points, and though the authors have 
carefully examined their inverse rate curves, in no 
case is there any sign of an arrest point below the 
liquidus. Lamplough (Proc. Camb. Phil, boc., 
191T, 193—196) found that NaCl—CaCl, form^ a 
simple eutectiferous series. The eutectic contained 
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able amount of light on* this pointy whidh will be 
dealt with in its proper place. 

Ternary icries KCl — NaCl—CaClt, 



Fig. 6. 


The usual method of graphic representation of 
the results obtained during the investigation of a 
ternary series is to plot compositions in tho plane of 
an equilateral triangle and to plot tho property (in 
this case temperatures of thermal disturbances) at 
right angles to this plane, according to the method 
described in detail in text-books of metallography. 

Mixtures of tho three salts were made up accord- 
ing to the compositions indicated by tho small 
(Tosses in Pig. 5, in which tho numerals represent 
tho temperatures at which freezing commenced. 
(V)oUng curves were taken, tlu'i results of which are 
summarised in Table 4. 

The graphical rcpresentfiiion of the ie.su Its takes 
tlie form of a solid model, a perspective view of 
wlu(“h is shown in Fig. 6. But the more general 
method of representation of tlai results of the in- 
vestigation of a ternary scries is to draw the iso- 
thermals on tho liqiiidus surface and project them 
on to tho bjise of the model. This is shown in 
Fig. 7, 

Tn this system two ternary eutectics are formed, 
Olio situati'd at (a) in Fig. 7, containing 70% CaCl^, 
NaCl. and 5%, KCl, aruJ the other consisting of 


KCl 



28*8% NaCI and solidified at 495° C., and this cor.e- 
sponds very closely with the minimum in the i 
liquidus described in the present paper. Furthjpr, j 
the w'ork on the ternary seriee throws a consider- ( 


'MZ CaCi;,, 20% NaCl, and 50% KCl situated at (5). 
Mixture (5) begins to f reease at 530° C., while mix- 
ture («), the lowest freezing mixture of the whole 
series, begins to f reease at 496° 0. 
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The results of the inM^tigation of the ternary 
series are somewhat disappointing, because it was 
hoped that the addition of potassium chloride to the 
CaClj — NaCl eutectic would effect a considerable 
lowering of the freezing point, which would have 
increased the scope of utility of the materials in 
tempering operations. Nevertheless, it is of con- I 
siderable interest from the technical point of view ! 
to know that the low melting mixtures are prepared | 
from the cheapest materials, because no real ad- : 
vantage is gained by adding 5% of the compara- j 
lively exi>ensivo potassium chloride in order to i 
obtain a lowering in the frt'ezing point of only 5° C. i 

I 

Taui.e IV. I 


Test. 


% compoDciitfl. 


Freezing 

point. 

»C. 

Eutertlc 
point, 1 

•c. 1 

CaCli. 

KCl. 

NaCl. 

1 

GO 

20 

20 

590 

530 ! 


40 

; 40 

20 

590 

- - I 

:i 

40 

20 

40 

578 

550 : 

4 

20 

GO 

20 

608 

540 1 


20 

' 40 

40 

G08 

630 j 

a 

20 

20 

00 

700 

540 I 


80 

10 

10 

680 

610 

8 

10 

80 

10 

C90 

640 

9 

10 

10 

80 

748 

550 

10 

65 

10 

25 

— 

515 

11 

67-5 

' 20 

22-5 

GOO 

540 

li 

50 

30 

20 

G08 

540 

la 

ao 

: GO 

10 

6G0 

— 

14 

70 

I 20 ! 

10 

G17 

550 

15 

GO 

i 30 

10 

G57 

— 

It) 

50 

40 

10 

04.5 

530 

17 

40 

50 

10 

008 

510 

18 

70 

10 

20 

512 


19 

30 

50 

20 

5.S0 i 

-- 

20 

10 

70 

20 

00.3 

525 

21 

60 

10 

30 

540 


22 

50 

20 

30 

548 

— 

2:3 

40 

30 

30 

660 

i 530 

24 

30 

40 

30 

6.58 

520 

25 

20 

50 

30 

58.5 

1 530 

20 

50 

10 

40 

005 

! 540 

27 

10 

GO 

30 

040 1 

1 640 i 

28 

30 

30 

40 

,592 

540 1 

29 

10 

50 

40 

oao 

510 j 

ao 

40 

10 

50 

055 1 

530 ; 

ai 

30 

20 

50 

050 

530 

22 

20 

.30 

50 

655 

530 1 

aa 

! 10 

40 

50 

055 j 

530 ! 

84 

30 

10 

GO 

090 1 

530 1 

35 

10 

30 

GO 

GIM) I 

640 

36 

20 

10 

70 

725 i 

530 ! 

37 

10 

20 

70 

: 725 

640 

38 

75 

; 15 

10 

51W 1 

550 

39 

a.'j 

, 55 : 

10 

658 1 

— ; 

40 

' 77-5 

12-5 

10 

; 505 

I 

41 

32i 

57-5 , 

10 

642 1 

i 


Allusion has already been made to the disagree- | 
mont betwecTi the results of the present invostiga- i 
tion and tlios(‘- of Mengo with regard to the ' 
existence of the compound 'lNiiCl,CaCl... The i 
formation of sueii a compound would result in an | 
inflexion in (he liquidiis not only in the CaClj- i 
NaCl series, but also in the scrie.s con'aining con- i 
slant hut relatively small percentages of pota^ssium I 
chloride, i.c., those series reprcs<‘nted by vertical ! 
planes cutling tlu' ternary model parallel to the ; 
CaCly— NaCl si(h' of tlie triangle, Sncli sections | 
show no SiigJis of inflexions, so tliat for the preseait ; 
the autiiors aic compidled to reject the idea of the ■ 
formation of any compounds between sodium and i 
calcium cldorides hecau.se the whole of the <la.ta oh- ! 
taincKl from the ternary seri<'s strongly favour the ; 
conclusion that these two salts form a continuous | 
seritss of solid solutions. ! 

It is hoped to extend tho.se observations to other I 
ternary salt mixtures at some not very distant date. | 

In conclusion, the authors would take tliis oppor- 
tunity of thanking the Hiriningham Small Arms 
Co., Ltd,, in whose laboratories this work ha« been 
done, for granting the necessary facilitiee to carry 
out these investigations. 


Metting held at Birmingham University, on 
Thursday, November 13, 1919. 
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THE MANUFACTUflK OF AHTIFICUL 
ABRASIVES IN THIO ELECITUC FURNACE. 

BY C. J. BBOCKBANK. 

Artificial abrasives re(j[uiro for their production 
large quantities of electrical energy, such a« can 
only 1)0 furnished cheaply by the enormous water 
power developments of Canada, the Unite^i States, 
and similar countries abroad. Duo to this natural 
advantage there have developed in Canada several 
large plants devoted entirely to the manufacture of 
artilicial grinding materials called by various 
trade n.irnes, but consisting of two group.s, one 
silicon carbide, and the other aluminous abntsive, 
or .artificial corundum. 1’hc fact that upwards of 
MO million pounds of tlicse materials w:i.s produced 
ill Canada during tlie year 1918 shows that tho 
I industry ha.s hoeonio one of enormous importance, 
j The refractory by-products an' also of great im- 
portance, and have contributed very materially to 
iiKTca^sed elhciency in tlic operation of many types 
of furnaco^s. The value of abrasive iiroduets ex- 
ported from the Unitcxl States alone in the year 
1918 was upwards of one million pounds. 

Kurlij Hisfori). 

There are many references in ancient history to 
the us<> of abrasives. J’hnery was mined at tho 
Island of Kmori by the ancient Egyptians during 
tho time of the Pharaohs, and used by them for 
grinding and polishing those magnificent monu- 
iiients in existence to-day. Thu ancient Indian 
races iise4l a mixture of crushed onu'ry powder and 
beeswax for f)t)lishing stone, and emery and natural 
corundum constituted the only abrasives of an 
<‘IKcicnt character in use from those times until 
silicon carbide (carborundum), the first artificial 
abrasive, was di c overed by Dr. Acheson, in the 
year 1890. 

Unfortunately, siliwn carbide cannot be list'd for 
all classes of grinding. It is most suitable, and 
most highly efficient, in the grinding of brittle 
materials, such as ca«t-iron, marble, mother-of- 
pearl and materials of that kind, and the finishing 
and sueding of leather and so on. It was the 
altenipt of th(‘ Carborunduin Company to make it 
a universal grinding material that so nearly led to 
linanci.al disaster in their early days. The physical 
proix rties of silicon carbide render it un.suitablo 
for producing the fine, smooth finish roquirt?d in 
steel grinding. It is inU'iisely hard (the next 
lianlest material to tlie diamond), and very brittle. 
During grinding tho edges of the individual grains 
arc eonsfantly fracturing, exposing fre.sh cutting 
edges, which score deeply into a tough material 
such as sled. Subsequent to tho discovery and 
comnu'rcial introduction of silicon carbide, there- 
fore, emery and natural eorunduin continued to 
hold their own in a largo section of th«> abrasive 
field. UnforlunatA'ly, th<; deposits of natural 
corumlum were rapidly exhausted both in Canada 
and the t^oiithcrii United States, and the properties 
of Naxos tunery were so uneven that considerable 
dilficulty was exporieiKsxl in making wlieels from 
it that would meet the diverse (‘onditiona and 
exacting spe<-ifications of the steel industry. The 
discovery that such aluminous ores as bauxite and 
emery could Ik* electrically smelt(>d with coke, and 
commercially pure, crystallised artificial corundum 
obtained therefrom, (completed tho requironionts of 
tho abrasive field and rapidly force<l natural emery 
inJto the background except for a few roatrictm 
operations, such as polishing, particularly the 
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polishing of glass, for which none of the artificial 
abrasives is suitable to-day. 

^ The Manufacture of Silicon Carbide. 

Silicon carbide is formed by the reaction at high 
fcjniperntures of silica and carbon. In practice it 
is found necessary to add Varying amounts of saw- 
dust and sodium chloride. Sawdust is used to 
maintain porasity in the mixture, so that the largo 
volumes of carbon monoxide may escape without 
causing blowholes :it local spots in the furnace; the 
salt assists in the elimination of the impurities 
present in the coke and sand as chlorides. A 
typical furnace mixture when all new materials are 
used is: l\'troleum coke 1500 lb., white sand 
2520 lb., sawdust dOO lb. (IS cub. ft.), salt 40 lb. A 
considerable proportion of the mixture used in a 



rirflt fitnfre In formn- Sccoii'l sUil'c in foi.’-a* 
tlOD ol' Bllicon OJirbjdc. tlon of silicon nirln ! *. 

(I’nstaN lunnln".) 



Surface of silicnn rarMdc rrysta!. 20 


furnace is not converted into silicon carbide, acting 
merely a.s a Imat-insiilaiing blanki't, and this 
material will ordinarily be returin'd to the mixing 
department and added in dciiiiitc* j)roportions to the 
new materials. Inasmuch as tliis old mix ha.s lost 
part of its carbon by oxidation, the proportions are 
somewhat altered, and a typical operating mixture 
for <5ontinuous use hecomes a.s follows: IVtroleum 
coke 1500 lb., sand 2455 lb., sawdust 300 lb., old 
mixture, 400 lb., salt, 40 lb. Petroleum cuke is the 
carbon residue left in the .stilts when distilling 
crude oils and i.s the form of carbon that can lie 
used most satisfactorily for producing the highest 
grade of silicon carbide. This does not appear to 
be due altogether to its purity, since good silicqp 
•arbide cannot be hiade from lampblack, but is in 


) some way due to the readiness with which it is con- 
I verted into graphite by heat. Charcoal is readily 
! changed to graphite, and similarly will make ex- 
! collent silicon carbide. 

' Silicon carbide furnaces are built in sizes vary- 
I ing from 1000 h.-p. capacity to 3000 h.-p. capacity. 

! A furnace of less than 1000 h.-p. size cannot be 
i operated ecunomically. A 3000 h.-p. furnace will 
' produce apiiroximatoiy 7% more silicon carbide per 
unit of power input tlian a 1000 h.-p. furnace, 
i altbongh the advantage is .sornewliat otfset by the 
; fact that the (pjality from the largest size is not so 
good. A 1000 h.-p. furnace i.s 20 ft. long between 
the heads carrying the elect redes and 5 or 6 ft. 
wide inside. The heads carrying the electrodes are 
40 in. thick, and two oleeirodes are ii.sed for each 
terminal, made from graphite 10 in. diain. and 
48 in. long. The metho<l of loading the furnace is 
as follows. The furnace is charged witli mixture 
slightly above the level of the ('lectrodes, and a 
trench formc<l in thi.s mixture 36 in. wide and 10 in, 
deep, which is filled with about 1200 11), of graphite 
powder. Thi.s forms the resistor core and conducts 



Bnrf.icc ol^ silicon carbide ciyslal, v 20tlhm, 
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the current from one terminal to the other. The 
cliarge i.s then pil<>d on tbi.' core, and the furnace is 
rciuly to (!j)erate. 

Power lor Iho plant of the I'lxolon Co., atllioroid, 
OiiLirio, is furiiislied from tlio hydro-electric 
station of the Toronto Power Co. at Niagara Falls. 
It is thr<‘e-plia.‘^e twenty-fivLMycle current, and is 
transmitted to a sub-staLion adjacent to the 
abrasive plant at a potential of 60,000 volts. In 
this sub-station it is transformed down to 12,000 
volts, at which voltage it is dedivered to the plant. 

The furnace transformers used are of the oil- 
insulated water-cooled type, single-phase, and by 
means of taps taken off the high-tension side it is 
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possible to obtain any voltage between 160 and 86. 
When a furnace is first cut in the highest voltage is 
used. The furnace should reach full load in less 
than three hours at this voltage, after which the 
voltage must be periodically reduced, or the fur- 
nace would run overload, due to the negative tem- 
perature coefficient of the graphite resistor in the 
furnace; witli a core of the size given, stable eon- 
ditions should be attained between 85 and 100 volts. 
Very soon the carbon monoxide evolved will ignite 
on the outside of the furnaee. It is usual to intro- 
duce a deliiiite amount of eh'ctrical energy and to 
take off the furnace when that is done. For the size 
described 22,500 k.w. hrs. is used each furnace run, 
and the duration of the run will vary from .‘12 to 31 
hours. There is a considerable shrinkage of the 
mixture during the run, the level gradually falling 
below the side walls of the furnace. The side v^alls 
must not be taken down till at least 2-1 hours alter 
a furnace has been disconnected ; otherwise the 
product is liable to be injured by oxidation. Bub- 
sidiary reactions involving to some d(‘grce re- 
crystallisation of the product take place after the 
furnace is disconnected. 

A silicon carbide furnace, efficiently operated, 
should produce O ld lb. of SiC per h.-p. hr., or 
should require approximately 5 k.w. hrs. for each 
pound of crystalline silicon carbide. In addition to 
the crystalline mat<u’ial, one ton of liresand or im- 
pure amorphous silicon carbide will he produced 
iper furnace run. This is a very valuable refractory 
for the lining of hmss-mclting furnaces, outlasting 
many firebrick linings, and the demand greatly 
exceeds the supply, since it can only be produced 
indirectly as a by-product. 

The costs of production have incrcjused greatly 
since the year 11)15, duo to the incr('aRe in the 
prices of all raw materials and labour. AVith power 
ciasting Sj^l 1 per horse-power year these costs are 
as follows for the years 1915 and 1918: — 

• 

Manufacturing Cods per ton of 2000 Ih. 

1915. 1918. 

Raw materials 5i819-0() $10‘(U 

Power 2182 23-91 

Labour 1054 dTOG 

Repairs and supplies ... 270 o'lO 

Total manufacturing cost ^ 

(exclu.sive of overhead) !^5T06 .t?105‘00 

Finishing of Silicon Carbide. 

The erystailine silicon carbide after rcfnoval from 
the furna(<s is crushed in a pan mill and treated 
successively with .snlpliurie acid and caustic soda. 
This renio\cs the surface impurities from the grain, 
consisting of graphite', silicon, silicideS of iron 
(mainly SiFe,.), and aluminium silicide. It is then 
washed, <lri<'(l in a rotary dryer, and pas.sed over 
screens which separate the grain.s into various 
sizes from <1 in. mcsli to 1/220 in.; finer sizes than 
this are graded by hyiliostatic methods. This* 
material forms the pure firodiict used hy the wlieel 
manufacturer for making abrasive wlieels. It is 
mixed with a porcelain bond, and fired in pottery 
kilns. 3'hc proce'ss of manufacturing wlK*els is 
beyond the scope of this paper. 

Aluviinous Abrasives or Artificial Corunduuis. 

These are manufactured by smelting a mixture 
of biiuxite and coke in an arc furnace; the im- 
purities, mainly silica and iron oxide, are reiluccd 
and settle to the bottom of the furnace, and the 
fused alumina is recovered in the form of a largo 
pig or ingot weighing 4 to 5 tons. The bauxite 
need will usually have approximately the composi- 
tion : SiO, 8-40, Al^O, 50 68, Fe,0, 13*22, TiO, 2*66, 


j loss on ignition 24*93 % . A typical furnace mixture 
I is calcined bauxite 1750, coko 100, iron borings 
i 350 lb. The furnacx; used is mounted on a water- 
; cooled track and consists merely of a four-sided 
: iron frame with an inner lining of firc-hriek. The 
dimensions will be approximately 5 ft.x7 ft., and 
the height of the side walls 5 ft. The hearth is 
made of pitch and carbon. The furnace is started 
by placing a layer of mixture about I ft. deep in 
the furnace and laying a train of graphite powder 
from one elct trode to tin' oilu'r on the top of this. 
As soon as a .small path of molten ore is formed this 
carries the current, mid more mixture is charged 
into the furnace as re([Mire(l. 

These funiace»s operate at about lUO volts and rc- 
i|uire 550 k.w. An ingot weighing 1 or 5 tons 
should bo produced with a power input of 18,000 
k.w. hrs., hut this will vary uidcly according to the 
quality of ore being used. When the furnace is full 
it is removed bodily and a new one inserted in its 
place. 

Reduction must not bo carried too far; otherwise 
the abrasive will be too pure and brittle. The pre- 
sence of 1—2 / of iron oxide, silica, and titanium 
dioxide increases the toughness of the product. A 
typical analvsis of high-grade abrasive would be 
Al,(), 97*4(), SiOa 0*90, Fe.O, 0 32, 'I'iO, 1*.38%. The 
nietallio residue recovered will contain 10 — 15% of 
silicon. Bullicient iron borings are added to the mix- 
ture to keep the silicon content of the alloy below 
15% ; otherwise the matei ial would be too weakly 
magnetic to he separated from the crushed 
corundum. 

Man ufacturing Costs. 

During the year 1918 the costs of manufacture 
were as follow.s per ton of 2000 lb.: Raw' material, 
8! I5'05 ; ch'ctrwlcs, ;|'I()'82; power, .'^7 79; labour, 
.^19*73; and repairs and snpplie.s, J^6*57 ; total, 
-'ir90‘5G. It will he noticed that power is a com- 
paratively small proportion of the total manufac- 
turing cost of artificial corundum, and it would 
therefore seem to be (piite practicable that 
aluminous abrasives should be manufactured in 
Fngland at a cost that would compete with tho 
foreign prodm t. Luportant developments in this 
field ai<‘ io he expected therefore in the near 
future. 

Discusston. 

Tjik (’h.\ikm.\n asked if tho presence of graphite 
were detrinu'-utal to the product as an abrasive; and 
whether silicon was availa))Ie commercially for acid- 
n'sisting ca.'^tings, ahso if its properties w'ore such 
that it could he worked. He took it from tho way 
in which it w a-s treated that carborundum was 
resistant to chemical action — both alkaline and 
acid. 

Mr. A. E. Tuckku said that if a carborun- 
dum wlnx-l Wore run much below' the spee<l 
specific''.! it would soon be destroycnl, and it w'as W'ell 
known that a di.se of copper or oven of pai)er had 
gn-at abrasive action if run at RiifTiciently high 
speed. 1T<‘ would like more information about the 
crystals la'causo they did not appear always to 
present (Autting angles to the work operated on. 

Mr. F. C. A. H. Lantpuf.kry askwl for further 
infonnalioii with regard to tlic melting of alumina, 
and also as te the cost involved. AVhat amount of 
impurities was pcrmi.ssihle ? iMeltetl pure alumina 
w’ould pnihahly not be quite so hard as alumina 
containing a certain amount of ifnpurities. Gener- 
ally speaking, tho addition of impurities, in small 
quantities, to pure material had fir.st the effect of 
increasing hardness, more particularly if the im- 
purities W'ont into solution. 
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. ^r- ^ enquired whether the electrodee 1 

in the furnace melting alumina were vortical or , 
horizontal, as in the carborundum furnace; and ' 
also, if three-phase current wore used, wore two or 
three electrodes employed ? 

Mr. J. C. Mann enquired if it were essential that 
the ciirlwn used slioiild i>o free from ash or Volatile 
matter; and what was the author’s exporienco of 
pitch coke? 

Dr. H. W. Bkownsdon, referring to the author’s 
su^estion to use “fire sand ” niixe<l with sodium 
silicate or clay for lining brass furnaces, asked if 
that was impure carborundum, and what was the 
price? If the life of such material was ton times 
greater than that ol the or<l inary firebrick it could 
be used fairly frixdy. 

Mr. A. E. Tucker stated that about three years 
ago ho had obtained for a steel furnace a brick 
which he had shaped down so as to allow round it 
about an inch thickness of carborundum. When the 
other bricks had )>ccome worn out the one so treated 
had remained in first-rate condition. 

Mr. Brockbank, in reply, said he believed the 
presence of graphite was decidedly detrimental, 
particularly for some classes of work. Carborun- 
dum, not free from graphite, did not S 4 'em to behave 
well; and to get the best results graphite should ho 
removed from such articles as refractorv bricks. 
The pure silicon casting had not become* what he 
would regard as a commercial success. The cost of 
such castings was about 5s, per lb,; the few that 
were providcnl lasted well. Carborundum was in- 
soluble in acids and alkalis. Filter plates had Ixon 
macio from carborundum which could be uschI to 
filter the strongest acids. ThenSo were made with 
85 lb. of “ grain ” and 15 Ib. of petroleum coke, held 
together with dextrin or glue and exp ..^<‘d to the 
vapour of si I icon. It was necessary that the crystals 
should be solicl grains of kernel shape; the rougher 
the better so far as surface texture was concerned. 

He did not think the prc*ci.se condition.s of successful 
grinding were understood. The carborundum was ; 
harder than the alumina abrasive, but the difference 
in the) properties did not appear to l>o due to varia- ■ 
tions ill haixlneas. Alumina abrasives would operate i 
for 20 — 28 hours, Init much dependcxl on the quality 
of the ore. The difference -in properties appeared to 
bo duo to the fact that the aluminous prcMhicts 
becanie polished, but particie.s of the carborundum 
were continually being broken, exposing fresh 
cutting ed gas. The |>ower absorbed varied (‘onsider- 
ably; there was much waste energy in an alumina 
furnace, becau.so at timc.s it must simmer. There ' 
was the danger of getting a spongy or overburnt 
material if the energy were forex'd into the furnace. 

He found that the toughest alumina abrasive would 
contain 2% of iron oxido and 2% of titanium 
dioxide ; whether one or the other was responsible 
for the tougliiK'.ss he could not say. He had never 
manufactured a mab'rial from ah.solutcly pure 
material; ho thought both oxides increa.sed the 
toughness of melted aliiniiiia. Tlie electrodes were 
.vertical; the furnace's were not lined, the mixture 
forming the lining, and there was a layer about 
2 inches thick left when tin' opi'ration was ^nisbc'd. 

The outside of the furnace wa.s not water-cooled. 
Petroleum cx>ke was peculiarly suite'd for pro- 
ducing carborundum, hut pitch coke, if it did not 
contain too muc^h volatile matter, wsm quite suit- 
able. “Fire sand “ was amorphous carlKirundum ; 
its price was about £12 per ton. 

The Chairman, referring to a question as to 
what was an abrasive, said that a wet cellulose 
thread was capable of cutting glass under certain 
oonditioooa when running at a high speed. 


Newcastle Section. 


Meetiiuj held at Chemical Industry Club, "Newcastle, 
on January 28, 1920. 
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NOTES ON TUNGSTEN ORE DEPOSITS IN 
BURMA. 

BY J. COGGIN BROWN 

{(icolou'ical Survey of India). 

Owing to the constant association in many parts 
of tho world of the natural tungstates of iron and 
manganese with cassiterito, the common ore of tin, 
these minerals minst have been known to man from 
a very roinote antiquity. It was not until 1781 
that Seheele recognised a new acid in the mineral 
which was later called after him. In 178.3 tho 
brothers D’Elnhart, pupils of Bergman, proved 
that wolfram also contained tung.stcii and isolated 
the now element. 3’he commercial life of tungsten 
commenced in 1847, when Oxland patented a 
method for tho preparation of sodium tungstate 
and metallic tuiig.steii. In 1857 Oxland took out 
anotlx'r patent for the preparation of alloys of 
tungsten with iron, steel, and nickel. This was 
followed in 1859 by Musliot’s patented steel, which 
contained 6 — 8% of tungsten, 2% of manganese, 
and a high percentage of carbon. The credit for tho 
more modern development of higli-siieed steels by 
heat treatment is said to bo due to Taylor and 
White, who exhibited tlxur produets at the Paris 
exhibition in 1900, About tho year 190.3 a groat de- 
mand arose for wolfram, which before that time was 
regarded as an impurity in tin concentrates; tho 
price Ix'gan to rix and production to increase, until 
during tho years of tho aar unprecc'dented prices 
won; given in uncontrolled countries, and tho very 
ends of tho earth wore ransacked for supplies. 

Tungsten sti'i'ls aro prepared with suitable ad- 
mixtures of other mclal.s, such as chromium and 
vanadium, 'riie material used for making tho host 
tools contains 18 — 20% of tungsten. Such steels 
are not only exceedingly hard, but they maintain 
their hardness at high temperatures. As these 
qualities may be impaired by the pre.senco of small 
quantities of tin, sulphur, phosphorus, arsenic, bis- 
muth, or copper, all of which occur in nature with 
tungsten, the necessity for dressing tlie ores as 
clean as po.ssible is emphatic. 

The introduction of high-speed steel is said to 
mark one of the greattv^t advances ever made in 
the metallurgy of iron and to have completely rovo- 
lutionis('d the machine shop practice of the civilised 
world. An American writer has remarked that to 
deprive a nation of tungsten is to cripple its mili- 
tary power and it.s industrial power in times of 
peace. 

The u.se of lung.sten filament.s in incandesc'enco 
electric lainp.s has also transformed this particular 
industry, though witlmut conferring any benefit on 
the producer of tuiigstcu ore.s, owing to the small 
(|uantiti('s u.'jcd in making millions of lamps. 
'J'ungsU'n st<K.'l is also used for making permanent 
magnets, for the valves of some makes of intornal- 
oombiistion engiiw\s, ns (‘ontficts for sparking plug,s, 
Ireniblers, and voltage regulators, for targets and 
cathodes of Rbntgen ray tubes, and in gramophone 
needles. The metal is a constituent of “ stellite,” 

“ partinium,” and various other alloys. Some of 
its salts have limited industrial uses. 

There are but few natural compounds of tung- 
sten ; they are all definitely oxidio in character, and 
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form a strong contrast to the behaviour of the sul- 
phidic ores. Most of the latter are connected with 
intrusive rooks of the basic type, but the tungsten 
ores are usually, if not invariably, associated with 
strongly acid rocks. The only ores of commercial 
importance are the tungstates of iron and man- 
ganese and of calcium. The iron and manganese 
tung.states form a striking example of an iso- 
morphous series. The theoretical end products are 
ferberito (FeWOJ and hubnerite (MnWO^), but 
they have never bcKui found pure. In the absence 
of chemical analyses it is bettor to use the term 
“ wolfram ’’ to cover the whole series. 

For centuries there has been a .small indigenous 
tin-mining industry in Lower Burma. Thus Ralph 
Fitch, an FiUglish adventurer who travelled there 
in 1599, has left it on record that ho passed “ the 
Hand of Tavi, from whence commeth great store of 
tinno; which seruetli all India.’' One of tho 
earliest refennices to the oecurrenee of wolfram 
is in a work publi.sihed by Dr. Mason, an 
American missionary, in 1816, who states 
that the tungstate of iron, or wolfram saiul, 
miieh res(>mble.s tin and i.s found in most 
neighbourhoods where that orei occurs. lie relates 
how a certain Oovernment oflicer erected furnaces 
and tried to smelt wolfram sand under tho erro- 
neous impression that he was dealing with cassi- 
terite; but though he tried hard and rai.stHi the 
heat to the highest point he was capable of, the 
ore still remained refractory and would not turn 
into tin. 

Wolfram was re-discovered in Tavoy by the Geo- 
logical Survey of India, in 1909, and was first 
exported in 1910, when about 400 tons was pro- 
duced. At that tiiiu' tho world’s production was 
about 6000 tons of 60 ^ WO3 eoiicentrate.s, and the 
chief prcKlueing countries were the United Stakes, 
Portugal, and Queensland, with smaller amounts 
from th(» Argmitine, Bolivia, and Mew South Wale.s. 
By the next year, 1911, woKrani mining was 
thoroughly i^stablished in Tavoy, and an output of 
over 1000 tons made Burma the leading tungsten- 
producing country in the world, a position which 
she maintained easily until 1916, when the boom in 
the Annuicas caused both tho production of tho 
United States and of Bolivia to exceed hers. In 
1914, out of a world’s pro<hieti()U of some 8000 
kins Burma alone produced about 2300 tons. By 
this time other countries liad enk'g-ed the list — 
Japan, China, Siam, the IMnlay States, and Billiton 
in Asia, the \orth(‘rn Territory of Australia, Ta.s- 
mania. New Z<Mland, and Ihu u, while the European 
countries, including Gi'rmany and Austria, con- 
tributed their sm.all portions. 

Although rh'rmaiiy has no important domestic 
supplies and jiossessed none in any of her foreign 
territories, slu* has lieen credited with tho control, 
in 1913, of two-thirds of the world’s production. 
Thus she treated ne.'irly 6000 tons of 60% concen- 
trates. The British stwl makers generallv obtained 
their supplies of linished tungsten products from 
the thu'man manufacturers, and it i.s no secret that 
August, 1911, found this country with but a few 
months’ .stock in hand. It is not within my provinco 
to de.scril>(‘ tho admirable way in which British 
metallurgists and chemists got the nation out of its 
dithculties, hut I may indicate the lu.anner in which 
Burma ri'spnndcd to tho impiwativo demand for 
the raw material, Tn 1915 all the Imperial snpplie.s 
were oarmarked for tlio Homo Government at a 
fixed price of 55s. pin- unit of WO,, This was rai.sed 
in 1917 to 6()s. per unit. The.se prices may he com- 
pare<l with 9s. and 51s., the minimum and maxi- 
mum prices for the years 1897 to 1914. In Burma 
itself tho Government a.ssisted the miner in every 
|x>ssible way, by importing lalx>ur, making roads, 
and creating a special administrative and technical 
advisory staff. The mining firms did their best, 


And great advances were made in mining and 
milling methods. An a result, tho output increased 
from 1688 tons in 1913 to 4480 tons in 1917, and 
! from the Iniginning of tho war-year to tho end of 
! 1918 no loss than 17,636 tons, of a total value of 
j £24322,000, was exported. 

! The American outpuj., under tho stimulation of 
i an uncontrolled priw, which reached a maximum 
I of |!93 a unit, or six times the price offered in the 
Empire, in 1916 ro.se to over 5900 mclrie tons of 
I 60% concentrates, and there was a corresponding 
! increase in all other producing countries, so that 
j the world’s production of about 8000 tons in 1914, 
rose to 12,000 in 1915, 23,000 in 1916, 28,000 in 
1917, and 35,000 in 1918. In 1917, China, which 
' had been an insignificant protlucer before that 
I time, brought 1500 tons into the market, rising in 
j 1918 to over 10,000 tons, or more than the whole 
i world’s production for any one year before 1916. 

! In 1918 92% of tho world’s tungsten ores came 

■ from the mountains bordering the shores of the 
' Pacific Ocean, 5% from tho Ibernian Peninsula, and 
j 3‘/, from England, Germany, and other European 
; countries. 

Tungsten ores are almost invariably associated 
with the more .siliceou.s granite rocks, and tho most 
I important metallogenic province is tho Sino- 
j Malayan one, which includes Burma and the Shan 
1 States, tho Malay States, the Dutch East Indies, 
i Siam, Tongkin, and South China. The deposits of 
] Japan and Korea may represent an extension of 
: this province. 

' AVoIfram and cnssitcrite have been found at in- 
tervals over a distance of 750 miles in Burnia, 

; always in direct as.sociation with the great granite 
range.s which stretch from an unknown termination 
i in the Shan States to the extreme south of tho 
' province. The isolated occurrences of the Kyaukse, 
Vainethin, Karreiii, Tliaton, Amherst, Tavoy, and 
INTergui districts are links in a chain which forms 
i the northern extension of tlic Indo-Malaytrn moun- 
tain system, and which continues south through 
Tiower Siam and tho Malay States to Banca and 
Billiton, forming the core of the Peninsula, and 
carrying its distinctive metallogenic characteristics 
throughout its entire length. 

The geological history and structure of Tavoy, tho 
most important mining field of Lower Burma, are 
simple. A series of very old sedimentary rocks in 
' which (lay slakes predominate, was intruded at an 
unknown period by a white, very .siliceous granite, 
which i.s now expo.sc'd whore (huiudation has ro- 
inovfHl its earlier covering. The ores of tungsten 
and tin are always found in or near the outer 
margins of tho granite intru.sions. 

Both wolfram and cassitorite occur in Tavoy as 
sogrogation deposits in tho granite itself, in peg- 
matite veins, and in (juartz veins whi(;h penetrate 
tho granite or the sedimentary rcx'ks. Other 
minerals that may occur in tho voin.s arc mica, 
11 norite, molybdenite, pyrite, chalcopyrite, pyrrho- 
tite, arsenopyrite, galena, zinc blerule, native bis- 
: mutli, hismulhinite, and, in one case, topaz. Both 
minerals occur in greisens, the bands of altered 
granite adjoining tlie veins themselves, and in 
residual, detrital and talus deposits of the .slopes. 
Cassiknuk* is transported and found in rivr 
gravels and other alluvial deposits. Wolfram is 
not. • 

It is skated in text-hooks that the Tavoyan field 
is eharact<*risod by the universal pro.sence of tour- 
maline, and that ('olnmbito is a common mineral in 
it. Both these statements are incorrect. 

Every granik) intrusion in Tavoy has its assocL 
ated oreJn'nring veins in some part or other, though 
; largo expanses of granite are found also which do 
j not contain veins. This is either duo to the fact 
I that veins were not formed tliere originally or have 

■ been cut away by denudation at a later period. 

1 
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Every producing mine is situated on or near the I 
granite contact. The veins themselves vary a 
groat deal, yet they possess certain generic features 
which may ho classified as follows; — (a) They are 
formed by the filling of fissures; (h) they often 
occur in parallel groups; (c) they often form a series 
of overlapping louses; (d)*the huisos themselves 
are irregular, they thin out and thicken again, or 
split up and reunite ; (c) they generally possess clean 
and well-defined walls; (/) alter.iiion of the granite 
walls to greisen is universal; (tj) tlie vein quartz is 
dense, milky white and very cornpacb; (h) mica is 
invariably present and sulphides very often; (i) 
secondary movcriK'nts of the fissures are cominon. 

The veins are of all 8iz(\s and lengths, from siiinll 
stringers to well-developed individuals which can he 
traced for miles. Tlie undergrowth of the forests 
and the thick soil cap make it di/Iicult to follow 
the veins, but several are known over a length of 
1200 feet. Both wolfram and cassiterite have a 
tendency to deposit in little quartz vcunlets half 
an inch or more in thickness, and when these are in 
clo.se association, and especially if the ground is 
soft, and can be broken down hy wah'r under pres- 
sure, valuable sources of the ore.s are formed. Most 
of the veins strike in the same direetiou a.s their 
parent granite masses, that is north and south 
to north-west and south-east. Dips are usually 
very high. The mica of the veins occurs in small 
flakes, and muscovite is the commonest variety. 
Green chlorite is also found, and a lithium-hearing 
chlorite has boon reported. Wolfram and cassiterite 
have a very erratic; distribution in the veins. In 
extreme cases great slugs of wolfram up to a ton 
in weight have been exposed, hut any profit which 
comes to the miner therefrom is usually lost in 
driving through barren ground to find the next one. 
This irregular distribution, coupled with a per- 
nicious local system of mining, makes the exact 
valuation of the veins a very difficult nialter. Con- 
tents varying from 1 to 3'':' are recorded , and in 
most eases are probably undcre.stiinated. No min- 
ing has yet bemi curried on in I’avoy below alamt 
400 feet from the granite contact, hut a. study of all 
tho available evidence leads to the <'oncIusion that 
there i.s not much likeliliowl of wolfram giving out 
as greater depths are attained in most of the larger 
mines. In my opinion the question of the perman- 
ence of wolfram in depth is of secondary import- 
ance to that of devising means of mining narrow 
v’eina in hard gr.nnite, and of reonvering the mineral 
conte>nt by modern methods with the poor labour 
supply available. 

The order of deposition of the metallic minerals 
is a subject which has evoked much discussion, as 
rt follows that if cassiterite was deposited at a 
higher temperature than wolfram there is a possi- 
bility of wolfram giving place to tin ore ,ot <kq>th, 
and of tin' field becoming a largi' tin producer, like 
the Federated Malay States further soutli. 
Theoretical speculations on gr-oeliemical processes, 
which are impossible of reproduction in (lie labora- 
tory by any means at our disposal to-day. may he 
put aaide. Field evidence is < r.nvinciiig that 
molybdenite was th<’ first on- mineral to form, that 
it was followed by wolfram, .and it, in its turn, by 
cassiterite, for hundreds r)f specimens occur in 
which ca.ssiteritc was clearly .secondary to wolfram 
in cases of mixed growths. 

Although it is possible to imagine theoretical con- 
ditions under which tungRt<ui ores in the upper 
part of a vein might l)c dissolved lo form solu- 
tions, which percolating dmvn wards should have 
their tungsten contents precipitated in a lower 
horizon, the fact remains that in Burma there are ■ 
no zones of an.y economic importance in wolfram 
mines which have been enriched hy solution and ; 
roj^recipitation in any way comparable’ to those,*: 
.say, of copper and silver, in other parts of the | 


world. Tungsten solutions are very easily precipi- 
tated by ferric salts, but this precipitate is col- 
loidal and difficult to filter. It is doul^jful if it 
would lodge in a definite deposit. Ferric tungstate 
iiiid the hydratt'd oxide, natural tungstic acid, are 
in any case compounds which it is impossible to 
recover by ordinary concentrating devices. 

The relative proportions of cassiU'rite and wol- 
fram in the concentrates vary a great deal from 
mine to mine. The tin content iji vein material 
is liigher in granite veins than in those of the sedi- 
mentary rocks. Concentrates which arc practically 
tin free only occur in a few cases, and the veins 
from which they are deriveil are all in argilli^ 
or clay .slates. Concentrates from surface deposits 
are always richer in tin ore than those from^ veins, 
TIio best Tavoy concentrates contain over 70% of 
WO,, and all the separaterl material contains 
hotween (io% and 70%. A calculation ba,s<xl on the 
|)robahle composition of the {loncentrutes prmluced 
from 50 mines in 1918 .showed that as produced the 
total hulk avoragtHl 55% of WO, and 15'{1 of metallic 
tin. Th(‘se mines prodiued over 95% of the dis- 
trict’s total in that year. 

Milling methods of the early days were of a very 
primilivo character, and the industry still suffers 
h(*causo they have never been entirely eradicated. 
3'ho first discoveries were made hy Burmans and 
Karens, who collecU'd the ores from the outcrops. 
Tlu,*y were sfieedly followed hy Chinese iminigrajits, 
whose “ crude methods exasperate equally with 
their bland unwillingness to improve on them.” 
A gang of Chinese works under a contractor, who is 
pai<l according to the amount of clean, hign-grade 
concentrate he brings in. and usually a footage rate 
for underground operations as well. In many cases 
the CliiiK'se miner was allowed to work n.s ho 
pleased, with ihe re.sult that vein workings became 
lahhit warrens and valuable siirfac’e deposits were 
hurii'd under debris. Ore concentration methods 
were of ihe crudest kind, the wolfram-bearing 
quartz being crushed by hniniiK'rs on a flat stone 
ami the powderc<l stutf washed up in a cradle or 
pan. 'J'he whole .scijiiciice of operations was 
<‘xtremely wa.^tcful. f.ow-gradc' ore was left under- 
LO’ound or tlirown away on sc;itter<'d dumps, while 
the losses in crushing and <lres.sing were very high. 
Of late years (h(‘re has biH’ii a I’hange for the 
licttir, Trihuting is still wididy practised, hut it 
is controlled to*a (h'gree hitherto unknown; deep 
h'vcl explorafory work i.s now carried on hy tho 
aid of machine drills driven by conifiressed air; 
eoMceri tra ting mills hava; Iws'n designed and ereefed ; 
large-scale mine plans and sections are required by 
the mining laws. 

Wolfram is a difficult mitu'ral to recover even hy 
the most mo<lcrn devices. It posse, sses a perfect 
cleavage and breaks down into thin, mica-like plaK's 
when it is powden'd. By tln’ action of fitamps 
these nainrallv hocoino slimed, and this leads to 
heavy loss. It appears to me to ho hotter to 
.adopt the jiractiee in which a minimum amount of 
fine maU'rial is prodm’cd, and T am of the opinion 
that a concentration system which makes full uso 
of h.and picking, coar.se crushing in rolls, sizing, 
and jigging, with the removal of wolfram and 
cassiterite at every stage where they can ho ob- 
tained as eoar.se as possible, followed hy full u.so 
of present practice ns regards the inevitable fme- 
groinid material, i.s proferalile to the earlier one in 
which the un.sork'd ores wi^re takem direct from tho 
mine to stamps .and reduced to the consistency of 
tooth powder lK*for« any attempt wa,s made to 
.separate their va'luahlo wntents. 

In a climate like th©,Tavoyan one, which has a 
nuinsoon rainfall of 200 inches or more, the quartz 
veins undergo rapid denudation and shed their 
contents into tho surface soil. Valuable deposits 
are thus formed containing wolfram and tin ore in 
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tile surface covers of the hill sidee, and of tin-stone 
alone in the true water-sorted alluvium of the 
valleys. -The greater part of the output is still 
derived from these. In the first stages of a mine’s 
history the beds and banks of the stream are cleaned 
up. 'I'lieii watcT is led by ditches or flumes ou to the 
profitable ground which lies at higher levels. Most 
of the larger mines are supplied with water brought 
by elaborate systems, often from considerable dis- 
tances. If a gravity supply is not available, water 
is lifted by pumping, provided the area and value 
of the boaring-ground warrant the cost. Occasion- 
ally ricli n'sidiial deposits arc excavated by hand 
and treated in a pan similar to those used in 
washing gem gravels at the liurnia ruby miners 
or the Kimberley diamond fields. It i.s clainuHl 
that the pan saves a larger proifortion of fines and 
does tlic work with about a third of the water 
required in hand working with an ordinary sluice 
box. When the rich ground i.s buried under over- 
burden it is often broken down and washed in one 
operation; for this purpose monitor^ or hydraulic 
giants are used, the ores being recovered in sliiico 
boxes in tlie usual way. Hydraulic elevators bc- 
coriio necessary wlien the tailings can no longer bo 
dispost'd of by gravitation, or gravel pumps aro 
used inst/cad of the elevator by reason of their 
greaUn* efheiency. In the most advanced installa- 
tions of this kind, when the water can be obtained 
from a source very rniicli higher than is nceeasury 
for hydraul icing, it may be used to drive a nozzle 
pump by means of a Pel ton wheel, or the whole 
system may lie electrified by its means, a.s is done 
at the Kanbauk mine, wliero the Haine w'ater is 
used re|)eatedly for bydraulicing and the purnp.s 
aro mounted ou a barge which can be floated nearer 
to the working surface ns it recedes. 

Previous to 1916 the mixed concentrates were 
shipped as they came from the mines. In that year 
a magnetic separating plant was installed by' the 
High-Speed Steel Alloys Mining Co., Ltd., so that 
a portion of the output is now separated liefore 
export. The maehines u.sod are of tlie Ulrich type. 

Very erroneous ideas are prevalent in literature 
regarding the behaviour of the natural tungstates 
when exposed to the action of air and water. Thus, 
W. H. Km mens classifies tin and tungsten together 
with gold (in part^ bismuth, chromium, and 
molybdenum. Again, 11. H. Ua^tall wriUvs: — 

“ The outstanding featur<‘ of the tungsten minerals 
is their gro.if; stability and resistance to any kind 
of chemical oi- mechanical alteration. , . . They are 
specially liable to occur in jilacers and other forms 
of transported deposits. . . . Tn this respect both 
wolfram and scheelite behave like stream tin, gold, 
and platinum.’' If the word “ placer ” means 
stream-borne and ivater-sortod alluvium^ then there 
are no wolfram-lsmring placers in Burma. Wol- 
fram may occur at the foot; of slopes, where the 
dctrital deposits of the hill sides merge into the 
true placers of the valley bottoms, but long before 
the clays, sands, and gravel deposits have been 
sorted out and traiisportcil by running waU^r the 
wolfram has disappeared, though it comes from 
the same viuns as tlie tin ore which remains. The 
rapidity with whicli wolfram decomposes in the 
surface soil is very remarkable, and is accounted 
for by its cleavage, resulting in its disintegration 
on movement witli the production of a comininnted 
form eminently suited for chemical decomposition. 
Wolfram is readily leaclud from the outcrops of 
veins. The ready oxidation of its sulphide associ- 
ates yields acid solutions which attack the mineral 
until nothing is left but cinderv oxides of iron and 
manganese or a bloom of tungstic acid in the spaces 
once occupied by the crystals. R. W. Gannett has 
corried out laboratory experiments to determine 
the effect of various solutions such as are found 


! ill ground water on tungsten minerals, and to 
: determine what natural reagents precipitate it from 
i solutions. He concludes that tungsten minerals are 
somewhat soluble. The field evidence in Burma 
luidoubtedly supports this conclusion. In this con- 
nection 1 would point out that the natural sul- 
phides of niolybdciiupi and bismuth are also 
leached, dissolved and oxidisc'd away in their 
passage froiri a vein through a soil cap towards the 
valley deposits in tropical countries. 

All observers are agreed that the wolfram, 
cassiU'rite, schcK'liU’, and associat(Hl minerals 
cinanakHl in .some form or otlicr from the original 
molten granite, but tlu're are differences of opin- 
ion a.s to the manner in wliich they were collected 
and then dcpo.siUHl in tlie veins where they are now 
found. Jt is generally admitted that after the 
crystallisation of tlie main mass of the granite a. 
watery and higbly a(;id mother lirpior was left in 
which the tungsten and tin compounds were dis- 
solved. AVlicthm* this rnoilier liquor derived its 
water from the original magma, or from 8om% 
external sonrcTO is a matbT of sjveculation, as also 
is the part taken by mineralising gases in the 
operations. The facts on which we have to build 
our theories are those ; that tourmaline, which 
would indicate the pres<‘nc<? of Ixith tliiorino and 
boron, is absent; that ealeiiiin fluoride is a widely- 
distributed afx’e.ssory mineral ; that sulphides of 
various elements are common and persiskmt; that 
wolfram and cassitorite occur in pegmatites; and 
that some of the pegmatiU'S (am he observed pass- 
ing laterally into (piartz veins of the ordinary typo 
(arrying the minerals. The presence of fluorite 
and the fact that botli tin and tungsten form 
highly volatile compounds with fluorine, coupled 
with Haubroe’s synthesis of cnssitcritc by the aedion 
of water on tin fluorid(‘, arc used by the advocates 
of the pneuinatolyti(‘ hypothesis in support of their 
views. 

AVhatcver the inner details of tho proceR.se^s ma.v 
have Ix^en, it scorns certain that the mineral veins 
app(‘ared as a diroed result of fractional cr.y8taJ- 
iisation, through a series of varying phases, in- 
du(;e<l in the original magma by decreasing tempera- 
ture. 
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Disci ssTON. 

Mr. E, II. SiiAiU’K said that tourmaline was pre- 
sent in all Australian oi\w )io Imd handled, lie 
askcMl if the autlior had any theory as to the origin 
of bismuth; ho had speeimens whieli suggested tliat 
a sort of transmutation liad taken place. It was 
interesting to observe the similarity uhieh exisdd 
in Australian and Buiinest' ores. 

Dr. H. Peile said that figures regarding the cost 
of mining ct(!. would be very useful. 'J'ho future 
depended on a regular supply at a low co.st. 

Mr. W. Jones said that in Portugal exactly the 
same characteristics occurred as in Burma. In 
Portugal, as in Burma, the wolfram invariably 
existed at tlio (;onta(d of the Silurian .schist and 
granite. In his opinion the g4*ologieal maps of 
Portugal were the best in tlie world so far as exact 
information W'as eoneerned. What was the average 
percentage of concentrates in Burnia P Ho con- 
sidered a mine giving one ton of tungsten concen- 
trates from each 100 tons of quartz was a good 
mine, and it was ditheiilt to get a higher yield than 
that. Sometimes mines gave 3 or l;', hut they 
were soon worked out, His experience, not only 
in Portugal, but in Bolivia and the Argentine, was 
that mining tungsten was the most dilficult of 
mining operations. In those area., he had never 
seen decomposition on sueli a largo se.ile as Air. 
BroAvn had mentioned, but lie .supposofl it was due 
to the climatic; comlitioiis and the acidity of the 
soils. 8o far as tungsten was concerned tWrc; was 
no new! to fear American competition. The Ameri- 
cans W'ero considering the advisability of imposing 
a duty of one dollar a pound on our tungsten pro- 
ducts. 

Dr. J. H. pATKiisoN referred to the progress 
made in machine tool itractice owing to the adoption 
of high-^eed stc'el. 

Mr. CoGGiN Brown, replying to the discussion, , 
said that he recognised that most of the wolfram of- ! 
the world w'as associated with tourmaline, a fact j 


which made its absence in the Tavoy field all the 
more remarkable. He could advance no particular 
theory on the presence of bismuth, but thought it 
iM'longed to a latter epoesh. Costs of production in 
norinal ycxirs could not bo judged from war-time 
amditions; l>esides, it wan imimssible to lay down a 
genera! figure over .such a large area a.s Burma, 
espe<‘ially as tlie system of working varied greatly 
on diifeient miiuvs. I'lie elu'apest wolfram w'as that 
obtained liy hydraiilicing surface deposits. Tliere 
were mines whi(;h had made large profits! in the past 
wucii the value of wolfram was nundi below 55.s. per 
unit of W(i. He had already mentioned the diffi- 
culties <if valuation, and that contents varying from 
1 to 3 of concentraU's had been recordixl and were 
I)rol>ably iinderesitiinates, 3'he only way to arrive 
at a eorreet valuation in vein deposits with 
scatU*re<l values of this sort was, in his opinion, by 
large-scale stoping tests, and the field as a whole 
had not advanced to that stage yet. Some of the 
mining engineers of the district adopted a 
minimum of 1'5'; reenvery in their cahailations, 
and he thought that that was a fairly safe figmo. 
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A (’OXSinEllATION OF SOAIE FACTORS 
AFFECTING 'J’HE OXYGEN ABSORPTION 
OF LINSEED OIL. 

MY A. DE AVAELE, A.I.C. 

The literature on the .subjot;t of the oxygen 
absorption of linseed oil is very rich, the earlier 
experimenters (Livache, Bishop, Hiihl, Jhppert, 
etc.), however, interiu'eting what is more correctly 
expressed as inereases in weight of the (hi on ex- 
posure as oxygeh absorption or oxygen values. 1 
liave already dealt Avilh the incorrectness of this 
view' (dc SVaele, Chemical World, 1914, 3, 11, 309) 
and given a criticism and resume of the Avork of the 
later experimenter.s (Weger, G(>nthe, Kriimhhaar, 
and Wilson and Heaven), Avhose results on 
lh<‘oretical grounds may ho eonsidered as apfiroxi- 
mating more closely to the true oxygen alxsorpLion. 

A tentative vieAV is held in some technical (drcles 
as to the dilfcr(!nc<\s in mechanism in llio [irocosa 
of oxidation resulting from tho use of dillercnt 
driers. An extension of this hypothesis is to the 
effect that lead and manganese, as driers, perform 
their catalytic functions in dilferent ways accord- 
ing as to whether tho oxidation takes place in a 
dry or a damp atmosphere. 

in cons<‘<iueiice of indications that atmospheric 
conditions appi'arcd to bo responsible for variatiofia 
in the properties of tho oxidation products of lin- 
.soed oil in large-scale practice in linoleum maiiu- 
f.ieture, some exporimenhs Avoro carried out in which 
the variation in Aveight of linsix-d oil on expo.suro 
Averc considered in relation to tho humidity of 
the surrounding atmosfihere. 3’he aimospheric con- 
ditions are capable of resolution into two factors: 
the actual proportion of moisture present, Avhich 
would he given by the pressure of water vapour, 
and the relative saturation, i.c., tho percentage 
of moisture present on the maximum amount at 
saturation. 

Since linseed oil on exposure to air not only 
takes up oxygen, but loses some as volatile pro- 
ducts, it is reasonable to suppose that equilibrium 
conditions of the oxidi.sed product with the sur- 
rounding atmosphere will be to some extent deter- 
mined by the actual proportion of decomposition 
products present in the latter. Thus, at tho point 
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variation in weight with oxidation curve 
r um a approximate maximum is reached, the 
Iiabuity to subsequent decomposition of the oxi- 
dised product will bo inhibited in a degree directly 
proportional to the pressure of the volatile decom- 
position products. It is also reasonable to assume I 
that since water is a decomposition product of i 
oxidised linseed oil, retardation of secondary decom- ; 
position will be efFcctcd by water vapour. Thus | 
increase in weight on oxidation will lie atfccted : 
oppositely by the pressure of water vapour of the 
surrounding atmosphere. The efreet thus con- 
sidered would bo one alToctiiig equil ihrium con- 
ditions, t.c., conditions unaffoeted by the relative 
masses of the reacting substances, 

A further factor, however, needs to he taken into 
account. A certain amount of evidence exists to ' 
show that the primarily formed peroxides are stable 
as such in the ahsonee of water, for a lime at least, 
decomposition taking place when subscquentlv 
broiiglit into contact with water vapour (Jiigh^ 
thi« J., 191, ‘h 039). Since liitlierto no fraction of : 
oxi(lis<xl linsccfl oil having no io<line value has ■ 
Wn separated (do Waclc; J. irid. A'. Eng. Chem., | 
1917, 9, 0), this would point to the fact that tin* i 
decomposition products resulting from the action of 
water are still capable of oxidation. Thus a high i 
coiieentration of water vapour when considered as ' 
a back pressun* tending to inliihit decomposition 
of peroxide would act in one direction, whilst the , 
relative amount of water present would accelerate ■ 


below. The results are lalso indioatious of the 
effects produced on differently treated oils. 

Circular filter papers U. cm. in diameter were 
spotted with raw and variously treated linseed oils 
in sp^h a way as to secure the minimum thickness 
of distribution by allowing the maximum of spread- 
ing to take place. The yapers were then suspended 
by glass liooks and exposed to the air. It is to be 
noted, however, that the fii'st series received ex- 
posure to light only for about 8 out of the 24 hours, 
as the experiments were carried out in mid-winter. 
ANeighings were performed every 24 hours, and the 
variations in weight returned as percentages on 
tin* weights of oil sjiotted on tlio papers. In the 
curves representing siccatised oils it should he noted 
that the drier was introduc<'d in such a way as 
to ensure the minimum of polymerisation and 
oxidation. 

From a consideration of Mu* cui ves .s<‘vcral saliont 
points iiresi'iit tln'iihselve^s : — 

(1) J lie presence and natnre of tlie drier docs 
not affl'ct the value of the periodic variation in 
Weight alter the first inductive period (lOth day 
in the case of conditions in light). 

(2) The accelerating elfcct of daylight is very 
clearly shown, 

(3) Itollowing upon <2) it would appear that 
the inverse reading of the pressure of water 
vapour in tin* atmosphere has for its main effect 
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decomposition with simultaneous liberation of pro- 
ducts having a further affinity for oxygen. It is 
thus a priori possible that variation in 'weight of 
linseed oil on exposure would follow a resultant of 
the two effects detailed. 

A series of determinations were carried out in 
which variation in weight on exposure under con- 
ditions of light and darkness were compared with 
tho figures recorded for variation in atmospheric 
conditions, the results being shown as curvCxS and 
tho atmospheric conditions plotted as detailed 


the yilluencing of the “light” curves, the 
adililivc elfcct of the relative saturation being, 
however, clearly seen in tlie sinuses appearing 
Irnm the 22iid to tho 2Gth days. This rather 
confirms the hypothesis of the oppositely working 
effects of moisture when considered from tho 
d i ffe rv n t sta n d po i ri is . 

(4) The variation in the “darkness” curves seem 
to Ik? loss do|)endent on the effocii of the pressure 
of water vapour than on that of tho relative 
humidity. 
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(5) Th© relative stability of polymerised oil is 
clearly shown both by tho continual upward I 
tendency of the curre*and by the closeness of the j 
ordinates shown at tho 33rd and 133rd day ! 
periods. 

(6) For the period considered it is interesting : 
to note that the more rspidly oxidisable iinpoly- 
nierisod oils (lead and lcad-niangane.se) do not 
ultimately show such a rapid decomposition (as 
shown by a fall in the end of tho curve) as tho 
less rapidly oxidised oils (unsiiaalised and man- 
ganese oils). Tho polymerising effect of lead drier 
(R. B. Morrell; Chem. Soc. Traas., 1918, U3) 
with production of weak ring formation may be. ^ 
the "cause of this. 

The influence of moisture on the variations in I 
weight may also bo considered in tho light of tho 
conclusions reacheil hy Gardner (Circular No. 70, : 
Paint Manufacturers’ Assoc, of the U.S. ; thi.s J., ' 
1919, 832 a), in which tho first decrease following ' 
on the initial increase due to partial .saturation by ; 
oxygen i.s assumed to bo duo to tho evolution of . 
volatile decomposition products of tho oxidised ' 
glyceride, the second increase laniig due to decom- j 
position of tho glyceride into fatty acids and 
glyceryl radicle, which latter would then absorb 
water to form glycerol with increase in weight. | 
Tho second decrease in weight would then be duo ( 
to decomposition of glycerol to formic acid etc. Tho 
present writer is, however, of the opinion that tho 
liberation of free fatty acid on oxidation is im- 
probable, the high acid values olxserved in oxidi.sed 
oils being more prol)ahly duo to groupings which 
under suitable conditions of hydrolysis, such as in , 
neutralisation, would function as carboxyl or ! 
hydroxyl groups. Such hydroxyl groups attached ^ 
to ring nuclei formed by inner polymerisation sub- , 
sequent to oxidation would function in the same ' 
way as phenolic hydroxyl groups, the existence of ; 
which are strongly indicated hy tho high acetyl 
values of oxidised oils. 


ESTIMATION OF PARAFFINS IN COMMKR- ^ 
CIAL TOLUOL. 

HY E. LEWIS, i 

With reference to tho paper by Mr. H. G, Evan.s i 
under the above title (this J., Dee. 15, 1919, | 
402 t), attention may he drawn to a method which | 
was in use in a number of T.N.T. factories during ' 
war time. i 

The determination was actually carried out on 
the mononitrotoluol and tho paraffin content | 
calculated on tho original toluol. One litre of > 
mononitrotoluol was subjecUnJ to fractional dis- I 
tUlation using a three-section Young's evaporator j 
column, collecting that portion which distilled ! 
below 160° C. Tho di.stillato consisted of a small i 
quantity of mononitrotoluene, togetlier with the j 
whole of tho un-nitrat-ed tohuno and paraffins. | 
Extraction with fH)% sulphuric acid removed tho | 
nitrotoluene and sulphonatiun with 20% oleum and 
subsequent extraction with 90% sulphuric acid re- 
moved the toluene, the residue being tho paraffins, i 
which were weighed and a solubility correction 
applied. 

This method avoids the sulphonation of a largo 
volume of toluol, a reaction which is difficult to 
regulate. Tlie un-nitrated toluol may also bo ! 
determined by weighing before and after sulphona- ] 
tion. It may be of interest to not<3 in this connec- 


tion that during an investigation of the compofii- 
tion of toluol supplied by Tho Gas Light and Coke 
Co., Beckton, it w as found that the paraffin present 
consisted almost entirely of isomeric octanes, which 
in spite of surviving the initial nitrations were 
decomposed during tho more vigorous, final nitra- 
tion of tho toluol into trinitrotoluol. 


ESTIMATION OF PARAFFINS IN COMMER- 
CIAL TOI.UOL. 

BY li. a. COLMAX. 

Tho method de.scrihed above hy :Mr. Lewis, whilst 
probably giving a fairly accuraLo estimation of tho 
lieieentago of true paraffin hydrocarbons of the 
GnUtn + i scries in oomniercial toluol, does not give 
a correct figure of tho total percentage of saturated 
aliphatic hydrocarbons in tho original toluol. 
These ('onsist not only of true paraffins, but also to 
a considerable extent of cyclo-paraffins, which ffivst 
are to a very material extent attacked and removed 
both in the original nitration of the toluol and in 
the suhsequonb treatment with 20% oleum pre- 
scrilnHl by Mr. Lewis. 


A RAPID METHOD OF ESTIMATING WATER 
IN CRUDE CAMPHOR. 

BY K. W. LANK, B.A., ANU 0. E, LUBATTl, DK. CIIEM. 

The following method has been devised for the 
rapid estimation of water in crude camphor. Five 
grm.s. of the crude sample (in tho form in which it 
was received, “coarse, granular fragments”) i.s 
placed in a centrifuge tube having a barrel of 
25 mm. and a narrow tube of 4 mm. internal 
diameter, tho latter being sealed at tho lower end 
and graduated. Jn shape it resembles the central 
portion of a pipette. Besting on tho coned junc- 
tion between thy narrow and wider tubes is a small 
60° funnel-ssupport of nickel wire gauze, on which, 
before the introduction of the camphor, is placed a 
piece of cotten-wool sutlicioiitly large to act as a 
filter. Thirty c.e, of Ixjnzcno, which has lieen satur- 
ated with water at laboratory temperaturo and 
centrifuged in a suitable vessel before separating 
the water in a st'parating funnel, is introduced 
into the tnl)<‘,« which is then placed in a suitably 
shape<l wood('M liohh’r and introduced, balanced by 
a second similarly treated tube, into a centrifugal 
machine. After running the centrifuge for a couple 
of miniite.s tho water in tho sample is found in the 
narrow tube, the insoluble impurities being re- 
tained hy tho cotton wool. The narrow tube, which 
is calibrated hy running in small volumes of water 
from a burette with a lino point and etching with 
hydrolluoric acid, gives the percentage of water 
direct. Any particles of water which may have been 
retained mechanically by tho wool or walla of tho 
tube are diHturl>ed hy careful stirring with a glass 
rod, the tub<^ is re-centrifuged, and a second read- 
ing taken. When stirring gives no further increase 
in tlie volume of the water in the narrow tube the 
separation is considered to bo complete. In the 
cqse of unusually pure samples, the gauze filter 
may l>e dispon.scM with. Using this method, it has 
been found that constant readings are given by th© 
same sample, and that tho addition of a known 
volume of water to the ex i)€ri mental tube produces, 
after centrifuging, tho theoretical increase of the 
reading in tho narrow tube, showing that there is 
no approciablo retention of water by the filter. 
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MR. .U’M.AN I.. HAKER IN THE CHAIR. 

THE THEORY AND PRACTICE OF LUBRICA- 
TION : TJIE “ GERM ” PROCESS. 

BY HENRY M. WELLS AND JAMES E. SOC'ITICOMBK, M.RC. 

The coiLskleratioiiH which we wish to bring 
forward in this paper are the results of many 
years’ experionce of the problems of lubricating 
oil and lubrication, studied from a physical and 
physico-chemical standpoint, assisted by an intimate 
and daily contact with the lubrication of all types 
of machinery and prime movers. Our primary 
obje< 2 ^t was to elucidate the reason for the obviously 
superior lubricating ellicicncy of fatty glycerides 
over “straight” mineral oils in a largo number of 
practical casi's which had como to our notice. 

As a corollary to this wo had to review the phy- 
sical principles upon which lubrication depends and 
to ucek an explanation of the peculiar property 
which has been called “ oiliness,” “ body,” etc., by 
authorities in the past. 

Jt may not bo out of place here to review the 
position of our knowledge ol lubricants and lubri- 
cation. 

Prolcssor C'. X. Boys, in his Presidential address 
to the Physical Society in 1908, crystallisiKl the 
position very liappily in these words: — 

“ It was lound that the lubricating property of 
oil dependo<l on something which at present is‘un- 
known— It is not vihcosity -animal and vegetable 
oils lubricate better, i.e., they are more ‘slippery’ 
than mineral oils of the same viscositT, and though 
the oil trad has known how' to make go<Kl 
‘ slippeiy ’ nii.M ires, no one at present knows what 
‘oiliness’ is, and this is at tlie present time an 
important physical cjue.st of the engineer.” 

Again, Professor J. S. Brame has said that* 

“ the proiK'rty of ‘ oilines.s ’ was one of the most 
puzzling of the projicrties of oils. By .some it was 
regardwi as unnecessary to connect it with vi.s- 
cosity directly, since- it was jiossessed in a mutii 
greater degrei' by some tix<Ml oils than by many 
mineral oils which had praidically the same vi.s- 
cosity,” 

It is necessary to distinguish clearly between two 
distinct classtvs of lubricating firactice. On the 
one hand we havt* the lubrication of fast-moving 
shafts etc. supplie<l willi a large excees of oil fre- 
quently under ju’cssun', and in this ca.se the fric- 
tional values are dependent primarily upon the 
vis(‘osity of the oil; the mathematical and ex- 
perimental investigation of those cases have been 
amply treated by Reynolds, Towit, Lasehe, and 
others. On the other hand wo hav'e to deaf with 
slow speeds at high bearing-pressures, frequently 
with a very limikKl supply of oil, and it is in these 
cu,S(^ that tho special property of “ oiliiiesa ” or 
body ” is r^uisite to maintain tho film, and it 
18 here that viscosity measurements no longer assist 
us in tho choic(5 of tho lubricant. 

• J. Inst. Pet. Tech.. 1818. 4. 210. 


I This view received ifnanirnous support at tho 
I lubrication at the Physical 

I What arc the imssiblo physical propertic’s of a 
, liquid which influence its charactor as a lubricantP 
! Ihey are viscosity, dimsity, capillarity or surface 
I timsion, compressibility, and tensile strength. It 
I is true that very little work has been done on (X)in- 
I pre.ssilnlity and tensile strength, but from the ob- 
servatioiLS of Worthington and others it would 
j appear doubtful whether they would play a dw- 
I ting in slung role in the differentiation of oils; and, 

I further, as we shall point out, tluTc is ivhat appears 
I to us an ad<Mjuate explanation of the nature of oili- 
I ness without calling upon these properties. 

I So far as density is conwriied there exists a wide 
; range of petroleum mineral oils possessing specific 
gravities identical with those of the fatty or fixed 
oils, hence it is clear that density plays no dotor- 
mining part. Viscosity is, of course, of great sig- 
nibca.nce in the cases of high speed etc. just 
rel<>rred to. 

I Now it remained for Uhbelohde to point out 
I that only a liquid which “wets” or “spreads 
: over” the solid can eonstituto a true lubricant 
because in order for tho liquid to force itself into 
the narrower spaces of higher preR.sure it is 
essential on capillary grounds that the said liquid 
shall wet” the solid surfaces. 

(kmsider the case of two eccentric gloss surfaces 
which are lieing forced together with a drop of 
j mercury or oil between them. Now since tho mer- 
cuiy (fig. 1) doe.s not ‘‘wet” or spread over the 
glass the meniscus in this case will be convex to the 
I liquid, while in the case of the oil (fig. 2), which 
I wets th<‘ .surfa(x.\s, tho meniscus will be (xmcave. 



Fig. 1. Fio. 2. 


Jn the case of fig. 1 (mercury) the tondency on 
capillary grounds will 1 k‘ for the liquid to gather 
Itself up into a drop and to pull the liquid film in 
the direction of o away from tho narrower con- 
strictcnl area of greater prc.ssure at b. In the 
case of oil (fig. 2.) the opposito will lie the case. 

, The oil will, owing to its meniscus, tend to he pulled 
I towards b or, in other words, will forc'o itself into 
: the narrow spactsi, 

I This is (‘xactly what is required in a lubricaut. 

! namely, tbat it sball peiK'trato into the narrow 
j 8[)accs iK'^tween journal and bearing, and from tho 
above c-onsiderations one clearly sees that liquids 
which do not “ wet ” solid surfac’os cannot be 
descrilxRl as lubricants. 

Only those liquids which “ wet ” a solid surface 
possess lubricating power in tho generally accepted 
sense. 

Although the.se considerations appeared to indi- 
cate the connection between lubrication and capil- 
larity, it will bo wHUi that they only go so far as to 
enable us to say that mercury is not a lubricant and 
that oil is a lubricant. This is a conclusion of 

i^rkncirlAi-nlila ■flionrof ir>n I hilt it. IM Tint. VfirW 
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helpful to the oil technologist who desires to dif- 
ferentiate between different classes of oils. 

Acoordingly we find that thase speculations of 
Ubbelohde led to no practical result. 

On the other hand, cert&in theoretical considera- 
tions h^ led to the conclusion that the permanence 
of liquid films depended upon capillary relation- 
ships, and in particular that pure liquids would 
not form stable films. TIh'.so principles had not 
been applied, however, to the problem of lubrica- 
tion, and, in fact, tliey wore directly contradictcHl 
by prevailing practice in which there was a con- 
stent tendency towards greater purity, i.e., in the 
direction of refining tho mineral oils which Here 
used, and in the direction of using acid-free oil as 
a compounding ingredient. 

Tho generally accepted view was therefore that 
capillarity was not a deciding factor in connection 
with tho phenomenon of “ oilinoss,” and various 
standard works contain statements to this effeot. 

It was under these conditions that we began our 
experiments, W'e were at once nuit by the fact 
that it was not possible to measure the surface ten- 
sion between oil and the solid rnotal bearing, and it 
is probably on this account that Ubbclohde’s specu- 
lations remained abortive. Tho usual “ surface 
teJision ” is that of oil against air, and we con- 
firmo<l the results of previous investigators, viz., 
that the results so obtained, for instance, by 
observing tho rise in a capillary tube, shed no light 
at all on tho question under consideration. 

At this point we decided to mejusure the surface 
tension of tho oil against an i?niniscible liquid in 
the hope that this might furnish some criterion of 
‘‘oilinosa,” On proceeding to measure this inter- 
facial tension, t.e., the surface tension between oil 
and water, vstartling results were at once obtained. 
The method of experiment was by the drop pipette 
as follows : — The pipette consists of a lJ-8hape<l 
capillary tube provided 
with a bulb A and a n n 

ground glass orifice B. 

The bulb A is filUsl with 
oil to the mark K. Uy 
means of tlu; capillary 
D a very slow flow of oil 
may be obtained at B 
by opening the stoji- 
f!<)ck C. Tho orifice is 
immersed in a beaker 
of \vater, and the num- 
ber of drops formed by 
the given volume of oil 
in A is counted. The 
surface tension oil- 
water is inversely pro- 
portional to the number 
of drops.* 

A series of mineral ^ 

oils were tested with 

this instrument, and then a series of animal and 
vegetable oils and compounded oils. 

The following table shows a few results selected 
from a very large numb<}r of trials: — 

Tabls of Ini^r/icial Teimon by Drop Simbert of Variout Oils Ayaitist 
Water. 

Afean U'lniKTatiiro 70“ F. 


A glance at the table shows the surprising fact 
I that the interfacial tension against water of the 
i vegetable and animal oils is much lower than in 
t the case of a mineral oil. 

' What is more, we were struck by the fact that we 
I had hero a test which showed a distinct physical 
differeiKX) lietwecm mineral and saponifiable oils 
' independent of viscosity, density, etc., and this 
dilForeiice apiKuired to be in conformity with the 
lubricating properties of the oils. 

It nou' remained to enquire what was the reason 
i for tho difference in tension. After considerable 
; experimentation w'e prove<l that the lowering of 
tho interfacial tension against water in tho case of 
* fatty oils was due to their slight content of free 
j fatty acidity. 


The following table shows 

Free fatty 

OIL. at-ldfl. calc. 

as oleic. 

some of the results; — 

Drop no. Interfacial 

tension. 

niincral 

98",', mineral 

nil 

101 .. 

100 

2% com. fatty ncid.s . 

1 1-9 

. 125 

80 

97% mineral., 

:i% Com, fatty acids . 

' 2-8 

130 . , 

78 

Olive 

2-2 

125 . . 

80 

Olive 

4-6 

140 .. 

72 

Rape 

2-5 

132 . , 

76 

Coconut 

4-1 

148 . , 

08 

Olivo (neutral) 

0-1 

110 .. 

92 

: Rape (neutral) 

0-15 

108 . . 

93 

By removing the free fatty acids from 

the saponi- 


^5- 




fiable oils the tension rises, and by adding free fatty 
; acids to the mineral oil the tension can be lowered. 

I Now, all commercial animal and vegetable oils 
contain small quantities of free fatty acids, and 
; even if tho utmost care has been taken in refining 
I to remove tho acidity, hydrolysis soon sets in and 
fr^ acids are formed which, in even relatively 
minute quantity, sufiico to lower the surface 
] tension. 

I Tlie following table shows the percentage of free 
: fatty acids in represontntivc samples of animal, 
j vegetable, and compoumh'd oils on the market: — 


crO^ 


0/L 








mTER 


.Anlia.i! oil, palo 
.. .. brown 

Castor, firsts 
„ seconds 
Coconut. Cochin ^ 

(.'olza, Uelfrian 

.Stettin . . 

Card, prcBsM 
Olive oil, Algerian 
.. (Jalllpoli 

Palm oil 

bleached 
Jlano oil, Black Sea, refined 
.. East India 

Sperm oil. Arctic no, ] 

.. .. no. 

,. Southern 


Marine engine oil. I) 

O .. 

T .. 

Motor oU. X 

Y 

7, 

Compound ateam cylinder 
Medium gas and oil engine oil 


OIL. 

Xo, of drops 

Tension in 

1 

1 

at constant 
orifice and 

arbitrary 

units. 

! 



head. 



Paraflinnin liquldum 

or* 

.. 100 \ 


0-905 mineral 

101 

94 1 

Mineral 

Solar red mlnornl . . 

102 

95 I 

oils. j 

Non-vlsoous neutral 

99 

93 ) 

Olive 

132 

72 * 

j 

Rape 

Coconut . . 

138 

161 

68[ 

69 ( 

Fatty 
oils,* ! 

1 

Lard oil . . 

128 

78) 


Aoiditv (as olHc), 
4-2 to 25 65 
12 02 to 30-82 

0- 40 to 1-70 
2-12 to 7-40 

1- 2fl to 19-11 
1-97 to 3-22 
1-41 to 4-48 

0- 28 to 0-71 
2 52 to 13-72 

12 to 33-14 
24-08 to 68-05 
14-1 to 27-49 

1- 82 to 4-34 
1-26 to 4-24 
0-56 

0 42 to 4-84 

0- 7 to 2-86 

1- 55 to 43'71 


Standard Brandt of Compound Oils on the Market : ifj 

Acidity (at oleic). 


1-3% 

515% 

4-6% 

0-26% 

0-5% 

2 . 6 % 

0-4% 

0-25% 

0- 39% 
!■«% 

1 - 3 % 
1 - 28 % 

2 - 6 % 
0-7% 


* Poniuui, Z«lt., i. Phyglk. <S»io, vd, 81, etc. 


Light g«» and oil engine oil . . 

Heavy gas engine oil . . 

Oil engine oil 

The above table is roprosentative of the general 
glycerides and commercial compounded lubricating 
oils in daily use on all types of power plant, and 
W'e .see that fatty acids are always present to a 
certain extent. From the foregoing it is demon- 
strable that: — 

1. Capillary effects (hitherto ignored in lubri- 
cation) play a fundamental part. 
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2. The presence of fatty acids in an oil lowers 
the surface tension of said oil against water. 

3. A neutral glyceride possesses a similar ten- 
sion to a neutral mineral oil. 

4 . The addition of a relatively minute amount 
of a fatty acid to a neutral mineral oil reduces 
the tension to that of a commercial animal or 
vegetable oil or compounded lubricating oil. 

Now it remains to enquire how far these results 
inlluencio the theory and practice of lubrication of 
solid surfaces. It might be argued that the inter- 
face between oil and water is a different thing from 
the interface betw^m oil and metal, and that tht 
concluHions drawn from the one case are not neces- 
sarily ai>plicable to the other. As a matter of fact 
such similarity in effect is nob unknown in other 
instances, and to obtain more conclusive evidence 
Professor J^ewis has measured the interfacial ten- 
sion between oil and a liquid metal— mercury. (It 
should not be forgotten that solid-liquid interfacial 
tension cannot bo measured.) His results aro as 
follows:— Pure neutral mineral oil, 100; same 
mineral oil plus 2% of commercial fatty acid, 89. 
It is seen that again there is a lowering in the 
interfacial tension as a result of the addition of 
the organic acids, and, what is more striking, the 
relative lowering produced is very much the same 
as it 18 in the case of an oil-water interface. 

Professor Jicwis remarks: — “One may conclude 
therefore with some confidence that the ^Idition of 
the organic acids will lower the tension at any 
metal-oil interface.” 

Again, as already pointcKl out, the permanency of 
films is dependent upon a diminished interfacial 
tension betwccni the oil and the metal in contact 
thorovvith. If such a film is broken the possibility j 
of its uniting again to form an unbroken layer 
depends ontin'ly upon the intcrfacial tension being 
low. Any substance which lowers •the interfacial 
tension causes the liquid to spread over a larger ' 
area of the solid. It follows tlnneforo that if a 
substance bo adtied bo an oil which brings about a 
lowering of interfju'ial tension, such addition will 
act favourably as far as lubrication is concerned by 
preventing a rupture of the liquid film and pi event- 
ing in turn th(i metals coming into dir^t contact. 

The capacity for spreading may bo considered 
as partly phy,.i’ al and partly chemical, due pre- 
sumably to resio'ii.d valency. The effect is to render 
the tr.ansition layer Ixdween the liquid and solhl 
loss abrupt. This diminution in abruptnes.s can Im; 
brought about by chemical action direct or indirect 
across the transition layer or by the solubility of 
some third substance in both phases. 

H. 8. Allen has recently pointed out that on 
Langmuir’s view oilincss depends on tho chemical 
forces called into play Ix^tween tho active part of 
the oil molecule and the solid surfaces of the 
bearing. 

Now it is obvious that there is a tendency for 
chemical activity betvvetm the metallic surfaces of 
bearing and journal and an oil containing free fatty 
acidity, while such tendencies are loss pronounced ! 
in the case of a neutral mineral oil. Such a I 
tendency would render the transition between oil 
and solid surfaces less abrupt, would manifest itself 
by reduced interfacial tension, and would result 
in better spreading and consequent increnm'd 
elhciency in lubrication. 

There is little doubt in our minds that tho phy- 
fiical rationale of the property of “ oiliness ” is now 
explained, and we have confined ourselves so far 
to a statement of the physico-chemical experiments 
Which we have made and to the development of the 


^nclusi^t'e as it appears to us wo have proceeded 
to test and verify the conclusions by direct friction 
measurements, and finally by the only real touch- 
stone, namely, the tost of ex[X‘rience in a long 
series of practical trials. on all types of machinery 
and prime movers of the v’cry largest sizes. 

^ We will piocecd to consider some of the results 
m detail. 

First we beg to tender our thanks to Mr. L. Arch- 
butt for the frictional test made by him, which he 
has communicated to the Physical Sociotv at its 
recent discussion on lubrication. 

Archbutt has made a series of determinations of 
the frictional coefficient on a Thurston machine 
under a load of 270 lb. per sq. in. at tho very slow 
.spctxl of 7 ft. per minute. 

His results are as follows: — Pure mineral oil, 
0*0017; do. plus 1% rape oil fatty acids, 0 0033. 
Ite finds that 1% of free fatty acids lowers the co- 
efficient as much as doe8 60% of pure rape oil (acid- 
free). 

These results have been confirmed by us on an 
independent machine, as we shall show later. 

He has also shown, however, tliat pure neutral 
rape oil also poss<'Sses a lower cfxdficicnt than 
mineral, and concludes that “these results would 
that the oiliness or lubricating efficiency of 
tho unaaturau^d molecules of rape oil was really 
as great as that of tho frcKJ fatty acid molecules, 
but that the acid molecules were much more active 
in their influcncG on tho hydrocarbon moleculos of 
the mineral oil.” 

These results, which show that 1 % of free fatty 
acids of rape oil added to a mineral oil are as 
effective in reducing the value of the frictional co- 
efficient as is tho addition to the ni inoral oil of 60% 
of neutral rape, arc striking confirmation of the 
above described principles, and coming from a 
totally independent and unbiassed experimenter 
alFord great support to our contention that it is 
not the glyceride hut free fatty acids in a com- 
pounded oil which improves its lubricating value. 

Through the courtesy of one of the largest 
engineering firms in the country we have been 
I enabled to make a series of measurements in a large 
friction testing machine, the results of which we 
here reproduce : - The test journal of tho machine— 

! which is of the Thurston type— is 3*8 in. diameter, 

I giving approximately one foot peripheral per 
[ revolution. Tho length of the journal is 61 in., and in 
> all our experiments the load was 2(X) lb. per sq. in. 
The machine is provided with a revolution counter 
and a drum upon which the reading of tho arc is 
automatically traced. Tho driving motor wOvS 
operatt'd by a variable speod controller, and all 
care was taken to ensure steady and constant 
speeds. The journal and hearing were thoroughly 
cleaned before each test by washing with toluol, and 
finally rotatexi against velvet pads to remove all 
.superficial dust and moi.sture. The experimental 
temiMiraturo was kept lx tween 60° and 64° F. 

Tho values of tho frictional coefficients calculated 
from tho curves obtained directly from the machine 
are givenjn the table on p. .54 t.' 

By way of illustrating our point, four oils were 
chosen of identical viscosity and density but diflcr- 
ing in composition thus: — 

Those results afford great support to the views 
expros.sed above, and, coupkxl with our experience 
in practical lubrication, about to ho mentioned, con- 
firm our explanation of tho property of oilincss and 
open out a new and invaluable field in the manu- 
fa(;turo of lubricating oil. 

Wo should here mention that this principle of 
making lubricating oils by adding to mineral oils 

small min.ntifina nf fnf.f.v sir>iVla nr oiiKnfnnrvMa ufKinU 
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lower the interfacial tension has been accepted by 
the Patent Offices in all civilised countries. 

We should add a word here with regard to the 
possibilities of corrosion. 


tendency, while one containing the lower members 
will possess a de-ernulsifying tendency. This is a 
feature which wo have tested by shaking oils and 
water at various temperatures for long periods of 



on. 

Viscosity 
at 60° F. 

! Sp.gr. . 

1 atCO^P, 

Total 

acidity. 

Mean 
Uaap. of 

Peripheral 
speed In 

; Quantity of 
oil used for 

Arc. 

1 Coefficient 
of friction. 



SecondH 


rale, as 

expta. 

feet i)er 

test. 





Hod wood. 


oleic acid. 


minute. 




A. 

Pure mineral 

073 

0 909 

nil 

62 

11 

f> c.c. 

40 

0-0084 

13. 

97% Pure mineral \ 

1% Pale cylinder * 

973 i 

0909 

1-9% 

02 

1 

5 c.c. 

1 

0-0062 

C. 

2% (k)m. fatty acids ) 
80% Mineral i 

20% Olivo .. ) 

980 

0-908 

0-3% 

63 

11 

5 c.c. 

40 

0-0084 

D. 

40% Mineral i , 

60% Olive i ' 

970 1 

. .. 1 

0-007 1 

1 0-9% 

64 

11 

5 c.c. 

35 

0-0073 


• A<l<lfd ti) keep the viscosity (constant. 


As will bo observed from the table above, all com- 
pounded oils which have boon and aro in daily uso 
for years contain notable amounts of free fatty 
acidity, yet one rarely hears of any active corrosion. 

In our case we add only very minute amounts 
of fatty acids, and the quantity is strictly limited 
and controllable. But where fatty glycerides are 
employed the amount of acidity which can form is 
potentially very large because hydrolysis is con- 
stantly going on, giving rise to the production of 
free acids. 

During recent years a great deal of attention has 
been devote<l to the study of the colloidal characters 
of the fatty acids, and it has Ix'cn shown that while 
the lower members of the fatty acid group possess 
relatively little colloidal character, the higher 
members are highly colloidal in character. Donnan 
and Potts have shown that there is a gradation in 
these properties as one ascends the scale, lauric 
acid occupying a sort of intermediate position. 
Also the low'or members of the series possess strong 
acid characteristics, w’hile the higher members arc 
very weakly acid. Now the fatty acids which wcur 
in commercial oils arc never pure chemit^al in- 
dividuals, but aro mixtures in varying proportions 
of a considerable number of fatty acids. Coconut 
oil, for example, is cliaraetorised by containing 
appreciable percentages of the lower members of 
the serie.s, while rape oil rarely contains anything 
but the higher members. 

It is only to be expected, therefore, that the 
behaviour of the.s<’ oils will differ in accordance with 
the fatty acid groups which profloininate in them, 
and it is possible to reproduce the capillary pro- 
perties of any particular animal or vegetable oil 
by adding suitably chosen fatty acids to mineral 
oil. 

Consider the case of a steam engine using 
saturaUnl steam, whore there is a tendency for 
condensation of water to occur in the cylinder and 
valves. Tt folIoAvs in such a c ase that the presence 
of a substance in the oil which lowers the surface 
tension against water will in such circumstances 
assist in the formation of oil films by enabling the 
oil to spread more readily or by overcoming the 
tendency of the water to wasli the oil film off. 

There is a certain type of lubricating phenomena 
to be considered where the oil is brought into (.on- 
tact with waUu' and it is desirable that the oil 
shall either separate itself rapidly from the wuiter 
(dc-emnlsification) or, conversely, that it shall mix 
or emulsify with the water. 

Now the phenomenon of emulsification i.s (de- 
pendent upon the colloidal properties of the oil, 
while dc-mulsification is brought about by a greater 
concentration of hydrogen ions. Consequently one 
would expect the oil containing the higher members 
of the fatty acid group to possess an emulsifying 


time, and to a great extent we have been able to 
; substantiate this view as ilm result of experiments. 

After the soundness of our theory was clearly 
d(UiionstraU‘d in the laboratory it remained for us 
: to ])ut it to the touch of actual practice to prove 
I its real value in the world of enginet*ring. 

I Not a single failure has occurred in practice of an 
I oil or an oil “ es.seiice ” made on the “germ pro* 

' cess" as a reliable lubricating oil when used for 
the pur[)OHc for which it was suppli(''d. The mcan- 
; ing of “ oil osstmeo “ is explained later, 
i We use the ('xpression “germ process” to 
i d(^scribe the oil made by using one or more fatty or 
other acids with oiii’ or more mimwal oils, because 
' the world has liec'U taught for generations to look 
upon acid as the deadliest (memy to good and safe 
lubrication. .As the {/fr/n is the first principle of 
; organic life, by analogy we call a suitable acid when 
■ dissolved in mineral oil the “ germ,” which gives 
! to mineral oil its life and activity as a more perfect 
; “ instrument of lubrication.” 

We do not claim that a “ germ process ” oil i.s 
; iK'tter for all ('onditions of lubrication, but for 
i many purposes w^hcre lubrication depends upon the 
! oil alone and not upon any mechanical means, euch 
! as pressure, U> maintain a continiums film. 

I AVe have provcsl to our entire satisfaction that 
i the addition of fatty oils to mineral oils for many 
I purpose's of lubrication is unnecessary and a waste 
I of valuable niat<‘rial, and that for such purpo.scs oils 
I combining small perientages of suitable free fatty 
i acid or acids with snitabh' mineral oils are at least 
^ (Mpial to oils compounded on the old formuhe for 
; those piirpo.ses. Therefore many of the old formula? 

: and specifications for comixiund oils are ol)solcte. 

! AV^hcro the expression “ compounded oils ” is used, 

‘ it indicates such old formuhe oils. Also, “ mineral 
! oil ” indicates in many cases one or more than oiHi 
; niimwal lubricating oil. “ Fatty oil ” inidudca 
; tallow and other “ fats ” used for lubrication. 

I (his eiufines . — ft lias always Iw'iui considc'rcd that 
i the addition of coconut oil to a mineral oil gave the 
j best results. Refined rape oil or other fatty oil was 
! also us('(l in conjunction with coconut oil to the 
! extent of about 5';- of ('acli ; that is, alxiut 10% 
j of fatty oil, 90% mineral oil. Especially on large 
j horizontal units such a compounded oil w'ns do(nned 
[ ('ssential. Eor sniijllor units smaller proportions 
; down to 5 total fatty oil to 9fi% mineral oil; 

I though some small units apparently requirexl 
I b('avily eompouiKh'd oils. 

I So far as our business is concerned, “germ pro- 
i ces.s ” oils have entirely displaced such compounded 
oils for horizontal and vertical engines up to the 
largest units of both types. 

Some gas engines run on “ straight ” mineral oil 
wdth good results, but roughly it can bo claimed 
that ten units run on “ germ process ” oil to one 
on straight mineral. 
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Oil enijinen . — Compounded oils, and for some 
types straight ” fatty oils such as olive oil, have 
been considered essential for oil engines. For 
several types it was thought necessary to use a 
compound of one-third refined rape oil to two-thirds 
miner.'! I oil. That oil has been entirely superseded 
by an oil with a slightly higher peiax^ntago of fatty 
acid than the average “ germ proce.ss ” oil for oil 
engines, but not over the maximum considered safe 
in practice. For other oil cngine.s, land and 
marine, for which compounded oils were thought 
iKHCvSNarv, their place has been taken by oils,inad<' 
from on(' oi- more fatty acids with mineral oils of , 
suitable' (piality. | 

The quality of the mineral oil with which the ' 
acid is bh'iided is a very important factor in lubri- ! 
cation. 'I'he germ process gives to a mineral oil i 
of fair merit that property lattking for some pur- | 
poses; while it increases tlie lubricating value of 1 
a “ go(Kl ” oil, making it still better for many pur- j 
poses. In both cases they iK'conn* more economical, j 

Stconi vi/linder liii)rirnfion.— \t is almost uni- i 
versally considered that for “ perfc'ct ” lubrication | 
of steam cylinders with certain types of valve gear ' 
(as one <'xample, “ Corliss ”), and for engines work- 
ing under (crtain conditions — say with much con- 
densation in the cylinder — a compounded oil is 
essential. 

“ (Jerm prcM'css ” oil incorporated in very small 
proportion with the correct mineral cylinder oil 
gives equally good results on engines with Corliss 
valves up to ov<'r llOOO h.-p. working at 100 — 
170 Ih. per square inch pressure, superheati'd 480 — 
500'^ F. ; on horizontal engines with Corli.ss valves 
up to 7~ii) li.-p. up to too 11). pre.ssure without super- 
heat. N'arioiis miiK'ral cylinder oil bases to correct 
^‘germs’’ in differ(Mit but small proportions give 
thoroughly good lubrication on vertical and hori- 
zontal engiiK's of many types, sizes, and pres.sures. 

Oils for steam turbines, crank *ases of vertical 
steam, (/as, and oil r/if//ar.s.— The propc'rty most 
<‘ssenlinl in oil for sU'am turbines, namely non- 
emulsification, is tlu‘ one which largely goveriis suc- 
co.ssful crank-case lubrication in vertical engines. 

In such casc's and in turbines water from conden.sed I 
steam or from the cooling .system falls into th>' crank j 
Ciise and gets ‘•'churned” as it is pumped rcnind j 
with the lubricating oil. For the.so f-onclitions one ' 
has to know something about impurities in the 
watc'r, as the v. ater is the deciding factor. The 
“ germ ” must, be carefully adapted to the water 
as well as to the oil, and tlu' oil to the mechaiiisin. 
When' one oil is usc'd for cylinder and crank-ca.so 
lubrication (say, of gas and oil engines) the “germs” 
can be balarieed to give what for convenience can 
bo deseribc<l in a gc'iieral way as a positive* effect in 
the (wlimh'r w'here extra cafjillarity is required, and j 
a negati’.e effect in the i rank case where emulsify- ; 
ing is undesirable, and wlu're tlu' engine is ste.'im. I 
of the splash lubrication type, to give just enough J 
einulsion and no 7))or<' for its intendt'd work in the i 
< ylinder, also in lh<' crank case, w lu're it must ; 


On February 5, 1918, w© filed our patent* for 
oils made on this new pro(x*s.s, and immediately its 
“publication or communication” was prohibited 
j by the Admiralty, who carric'd out trials over many 
j months on alamt fiftt^n ships of the mercantile 
I marine, including a fair proportion of liners. Th© 

; result was quite .satisfactory. 

At this stage we decided to supply the fatty acids 
in a form, which wo tc'rm “ essence,” mixed with 
mineral oil and which can l)e conveniently used on 
board shii); about 21” is added U) the mineral oil 
as r<*<|uircd. The ro.sult justifit'd all claims. The con- 
.sumption of mineral oil was considerably rrxlufX'd, 
hot bearings were «‘oolorl, and thrust blocks were 
kept cool by the addition to mineral oil of suitable 
“ gc'rins.” The trials w<'re a complete success. 

We think it desirable to say that it may not bo 
advisabh' for oil u.sers in general to buy fatty acids, 
to mix tlu'iu in their oil and imagine all advantages 
nu'ntioiu'd will arx'rue. Suitable acids must bo 
chosen for the purpo.se. 

(Uniclusions. — We have shown (1) that fatty com- 
pound«'<l oils are unneccessary for many purposes of 
lubrication; (2) that fatty oils arc not (‘.ssential for 
such work; (.4) that fatty achls can entirely and 
comph'tely displace fatty oils for those purposes. 

Our thanks are here recordc'<l to the following 
for invaluable assistance in our experiments and 
trials: — Frof. W. (h jNhC. Ixnvis ; Messrs. Arm- 
.strong, Whitworth and (Jo., Lhl,; Corporation of 
Manclu'ster Elecdricity Dept. ; Mr. M. Sheiiton. 

Discission. 

Mu. fi. Auchuctt said that lu* had made some 
friction tests with the proc<'.ss in the laboratory. 
Ft wa.s obvious that under the conditions which ob- 
tained in an ordinary journal bearing running at a 
good speed, in which a film of liipiid oil c'oinplotoly 
separated tin' journal from the Ix'aring, fatty acids 
could b(‘ of no ad vantage', and that tlu' only way 
in whi('h they could act Ix'nehciaily would bo by 
improving the oiline.ss of the lubricant. The Thurs- 
I ton machine, as generally used, would not have 
I measured anything but tlie fluid or viscous friction, 
but by running this machine at a very low spiiea 
and with a gocnl load on the bearings a certain 
amount of eontaet friction had bt'en obtained, and 
in all tlu' tests he was about to describe tbo speed 
was 7 ft. per minute ami the load about 270 lb. per 
square imh. A few j)r('liminary tests were made 
with “ Tjonicol,” containing about 25% of free 
fill tv acid, and these showed that 2i % of “ Toiii- 
eol “mixed with mineral oil lowx'red the coefficient of 
friction to the same extent as about 10% of ordinary 
eomniercial rape oil. Further tests had been made 
with a |)arallin-bas(‘ oil of practically the same 
viscosity as rape oil at 00° — 05° F., the temperature 
in all the tests. In each serii's the machine had 
been run with the mineral oil alone until the fric- 
tion li.ul become steady; then, without stopping the 
maeliine tlu' oil bad lx'<'n ( hanged to a mixture con- 
taining fatty acids prepared by liimself from rape 
oil, and then a final check ti'st was nindo with 


('rnulsil’v. The germs, for tliev are many, can Ih' so ; 
adapt('d when one tborougldy apprehends their ! 
})roperties, to give perfect lubrication in all .such i 
eases. ! 

Marine steam enr/ine f>eann</s — open type.- — For | 
a go(xI lu'avy marine engine oil it has always In'cn [ 
eonsid('red m'cessary, and is '^o to-<lay, to use from 
10 to 25 J thirkened or blowui oil — a.s a rule, 
thiekened rape oil. This gives great viscosity, also 
very gotnl “ lathering ” pre^pertios to the oil. 

The standard specification for marine bearing oil 
for one of our semi-dovernmont departments is a 
compound of about 20% “of fatty oil”; but the 
total fatty acid content must not exoee<l 1%. This 
has now been successfully replaced by “ germ-pro- 
ct'SH ” marino>-engine oil. 


miiu'ral oil .done. Tlu' result of the first .series W'as 
as follows : - 

Miiit'rnl oil. Kopo oil Friction 

fattv .'o iii.s. coefllcicnt 

1. •moo .. .. nil 0 000(5 

2 »!»•.'■) . . . . 0 r> . . . . 0 0041) 

IMl'O .. .. 10 .. 0()04.') 

4- as () , . 20 . . . . 00042 

5. loo t) . . . . nil O OOC.O 

I This was eonelusive. In further tests nearly 80% 

I of perfectly neutral raj)e oil, .specially pia'pared, 
had Ixvn required to reduce the friction as low as 
2% of rape oil fatty acids; 100 of the rape oil 
had actually given a rather higluw average friction, 
bMt this small difference was within the limits of 
th© error of the method. 

• Eng. Pat. 130,677 ; see this T,. 1019. 674.5. 
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The results were 

Mineral 

oU. 

as follows: — 

Neutral 
rape oil. 

Friction 

coefficient. 

I. 

100 

nil 

0 0066 

2. 

90 

10 

00066 

3. 

80 

20 

00062 

4. 

60 

*40 

00053 

5. 

40 

CO 

0 0047 

«. 

20 

80 

0 0041 

7. 

nil 

100 

0 0048 

8. 

100 

nil 

0 0062 

Finally, another 

series of four 

tests had been 


made, comparing the niinoral oil, commercial rape 
oil. and neutralr ape oil, and the results were as 
follows : — 


Oil Friction 

coerticient. 

1. Mineral oil 0 0078 

2. Neutral raiK) oil 0 0050 

8. Add rai )0 oil (2 4 '/o fatty aclda) 0 0045 

4. Mineral oil 0 0078 


fatty acids was quite in accordance with this 
theory. Referring to the statement in the paper 
as to the occurrence of hydrolysis and formation of 
I free acids in oils, ho did not think much hydrolysis 
' took place in an ordinary bearing, but it did in a 
I steam cylinder. He agrecnl that so long as the 
i quantity of free fatty acid in a lubricating oil did 
I not exwed I or 2%, which was as much as was 
I necessary, as his own tests had shown; i% did most 
1 of the work, and an addition up to 2% did not make 
a very great dilfercncMj; this small quantity of fatty, 
acid could not do any possible harm and was far 
more useful than a larger quantity of fatty oil, 
besides the saving it effected. A little misconcep- 
tion might arise from the statement attributed to 
him that 1% of free fatty acid lowered the co- 
efficient as much as did 60% of pure rape oil. That 
was not commercially pure rape, but a special 
neutral rape oil which he had made in the labora- 


Theso results appeared to him to prove the 
authors’ contc'ution as regards the friction-reducing 
value of free fatty acid to bo perfectly sound, 
but he could not agree that the lowering of 
the interfacial tension between oil and water, 
or oven between oil and mercury, though very 
interesting and important, was a sufficient ex- 
planation of the nature of oiliness. The authors’ 
own experiments showed that the inU^rfacial ten- 
sion between nearly neutral rape oil and water was 
almost as high as that of mineral oil, and much 
higher than that of acid rape oil. Vet his (Mr. 
Archbutt s) exiH.Timents showed that neutral rape 
oil when mixed with mineral oil lowered the 
friction, and there was very little (liifcreme k*- 
tween the coc'flieients given by neutral rape oil and 
acid rape oil. Mr. Deeley, in his recent eoiumuiii- 
cation to the Physical Society, had expi.'ssed the 
opinion that oiliness was a chemienl prop< ' -y, and 
that the unsaturated molecules of the lubric.ant 
united with the solid metal surface and formed a 
new surface^ which opposed h'ss resistance to shear 
than the unlubrieat<'d metallie surface. 1’he re- 
markable papers liy fjjingniuir and Harkins 
strongly supi)orU'd this view. liUngnmir said: 

“ Since energy mu.st be expended in bn'aking apart 
a solid, the surfaces of solids must contain more 
potential energy than do the corresponding number 
of atoms in the interior. Since the potential 
energy is probably electro-magnetic energy in the 
field between llic atoms, the interatomic forces arc 
more intense on the surface than in the interior. 
This intense field (unsaturakHl chemical affinity) is 
ono of the causes of the phenomena of condensation 
and adsorption” (.1. Amer. Chem. Soc., 1916, 
38, 229.‘1), and in a later papt'r, after describing 
a number of experiments, Langmuir said : ” The.sc 
results afford tlie strongest kind of c< infirm at ion 
of the theory that the spreading of films on 
surfaces is determined by the sha|K‘s of mole- 
cules and the relative activities of the different 
portions of the molecules ” (li'uL. 1917. 39, 1881). 
"Consider first the adsorption of a liquid con- 
taining active groujis. The moledilcs will 
become orientated and will pack inU> tlx* surface 
layer in much the isame manner as in the c.ase 
of oil films spread on the surface of wakr ” 
[ibid, 39, 1901). AV. B. and F. K. Hardv (Phil. 
Mag., 1919, 38, 32) had come to a similar con- 
clusion. They said that "the function of a lubri- 
cant is to reduce the energy of the surfae<?, and 
thereby to reduce the capacity for cohesion and 
the resistance to slip when tuo composite surfaces 
are applied the one to the other.” All recent work 
pointed to the fact that it was the chemically 
reactive and unsaturated constituents of lubricants 
which promoted oiliness, and that they did so by 
forming new composite films on the surfaces lubri» 
cated, with lower surface energy and opposing less 
resistance to shear, and the great activity or free 


I tory, and which wjus not an article of commerce. 
11c wa.s .struck by the fact that 80% of mineral oil 
}»nd 20% of olive' oil made no difference to the 
friction c'ocfficicnt, and that 60% mineral oil and 
40% olive oil only lowered it to 0‘0073. He won- 
dered what that olive oil was. The sentenee.s quoted 
in the paper from the eornuiunication which he him- 
self had made to the Physical Society needed the 
contc'xt, because what hc^ meant was that, com- 
paring acid rape oil with neutral rape oil, there was 
not very much differenco, so that the effect of the 
free fatty acid in the rape oil was not nearly so 
great a.s wlien it was abided to the mineral oil. 

Mil. Aunold Puirji* agreed with Mr, Archbutt 
that the authors had not snceeedtxl in showing what 
oil i ness was. Oilinoss could not he explaiiu'd as 
being merely due to the wetting of the rubbing 
stirfaees by the lubricant, because glycerin, which 
had a very similar viscosity and density to that of 
some oils, would certainly wet ordinary bearing 
.-nrfaecs, but a.s a lubricant it was, of course, value- 
less, 'Phe property of " oiliiic.ss ” possessed by 
liihricants, exchfdiug the vii'ws to which Mr. Areh- 
hutt had r(‘fcrn'd, had up to the pr('Sont only ken 
measurable by the results obtained when using tho 
lubricant on machinery under ordinary running 
londitions or by spei ial tests made with mechanical 
oil testers, such a.s that of Thurston. The authors' 
results, however interesting, were not referred to 
these standan^s, and as an explanation of oiliness 
wer(‘, he considered, nu'aningless. (lencral com- 
inereial practice had shown for many years past 
that the admixture of small amounts of fatty oils 
with mineral oils did distinctly improve the mineral 
oil for many purpo.s<'s. He believed that this had 
ken stak'd to he due to the formation of metal 
soaps on tho hearing surfaces. In any easi' he had 
this explanation very strongly indicated in his own 
practice by the fact that some fourken years ago 
dillienl.y had ken exix'rienced with machinery 
running at low teinpeiaturos, dm^ to solidification 
of the sperm oil which was u.sed as a lubricant. To 
remedy this a pure non-freezing mineral oil had 
ken suhstitukd for the sperm oil. Tho result hail 
been that the mineral oil had come away from the 
hearings full of turbidity, caused by flakes of solid 
material, which consisted of oleates and stearates 
of iron and copper HtrijifK'd from the karing sur- 
laees. 'Hiose had been formed by the use of the 
sperm oil in the first place, and this solid coating 
of the metal hearing surfaces had afterwards k- 
coine displaced and wa.shcd out by the mineral oil 
.suhseijucntly u.sed. As this mineral oil was a per- 
lectly ilear, water-white liquid the presence of the 
Hakes of oleates and stearaks in it after use had 
been very evident. After the stripping of these 
heavy inetal soaps from the karing surfaixis by 
the niineral oil it had been found that tho friction 
had inereasod, but whether this was actually due 
to the removal of tho stearates and oleates not 
quite clear. Some eight or ten years ago ho had 
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maf\u o»i him that he alwa 3 'B 

aniHa ^ percentage of fatty 

I “ ”8« acid 

lauy on as being a special secret, and stated that 
It gave particularly satisfactory results for making 
Dieiuled lubricating oils. Consequently, when about 
two years ago the proposal of the authors for using 
innctures of fatty acids and mineral oils had been 
referred to him by the Admiralty, he had approved 
it and reported that it appearoci, on the face of it, 
to be good not only on account of the saving in 
t«atty oils which it effected, but also because the use 
of compound mineral oils and fatty acids appeared 
technically correct for certain lubricating purposes. 

hat tho authors had done which was novel was to 
use a fatty acid as distinct from a fatty oil for 

ending with mineral oils. He deprecat^ the use 
o the term germ ” as applied to the process and 
also the use of the word “essence,” both of which 
were misleading. 

In a written communication Phof. F. G. Donnan 
pointed out that a great deal of the matter brought 
forward apparently as novel by the authors had 
bcH?n alrea(ly discussed and elucidated by himself. 
J^or example he had shown exp<:‘rimen tally so long 
ago as 1899 (Z. Physik. Chem.) that the interfacial 
tension betwc'cn a fatty or hydrocarbon oil and an 
aqueous solution was dependent mainly on (n) the 
presence of alkali in the water, (6) tho presence of 
free fatty acid in the oil. In the paper referred to 
the quantitative dependence of the interfacial 
tension on these two main variables had been ex- 
perimentally measured, and the cause of these 
phenomena fully elucidated. Many other important 
interf.'icial tension and conc(*ntration effects had 
been investigated ii\ later papers by his pupils 
(work of J.ewis, Potts, Barker, Kllis, Powis) work- : 
mg under his direction. 

Mu. T. Tiiounley asked if the authors hatl u.sed 
aqueous emulsions as lubricating agents. Tho 
function of a lubricant w%as to keep metal surfaces 
separate with as little expenditure of energy as i 
possible, and if an aqueous emulsion were used an ^ 
effect was obtained similar to that of a ball bearing. | 
It gave the sup('riority of a hall lieRring over ah : 
ordinary fri^^ion bearing, instead of having a ' 
reduction of ah-ui GO/, by introducing fatty acTds. ! 
an aqueous emuision eonlaiiiiiig about 25% mineral 1 
oil would roduc<> the expeiidituro of energy by at I 
least 85 % ; e.i;., wlitui using 100 amperes at a known ! 
voltage with a full mineral oil and then turning > 
over to an a(|uoous emulsion containing 25% of 
some mineral oil, the current cxpen{lihire hail | 
fallen to 15 amperes. Such an emulsion could bo 
prepared by homogenising a mineral oil and soap ' 
solution containing 2i % of ordinary soft soap. 
These emulsions had been us('d in certain special | 
eases with a good deal of success for something like ' 
twelve months on faiily heavily loaded hearings at ' 
medium spc'cds. 

Dr. W. H. Oijmandy said that it se<>med im- ' 
possible to draw the conelusinn that interfacial 
te'nsion w\as the basi'i of what was called “ oiliness,” ‘ 
because certain experiments with an oil containing i 
free fatty acids as against water gave a (•ertain 
result which was more or lc"s directly comparable ! 
with the results obtained in practice on a metallic ' 
surface, and it would have bwn wise to have tried | 
the experiment of oils in other liquids, with which j 
they were immiscibh^ in order to sec in the first 1 
place if tho int(*rfacial tension between the other i 
liquids bore anything like the same ratio to the 
H'sults on a metallic surface. He thought that 
l^r. Archbutt had adequately explained the bear- 
ing of Langmuir’s theory of surface energy in its 


relation to the question of lubrication. Langmuir 
would contend that on the surface of the metal 
there were certain free fields, and these free fields 
or residual valencies could attract a certain number 
of fatty acid oil molecules until they were satur- 
ated! Langmuir had proved by many experi- 
ments that once they had satisfied all' the free 
valencies, aa it were, on the surface and had got it 
covered with a layer one molecule thick, the attrac- 
tion altenvards did not count, and any addition to 
the oil produced a very small efiect. Similar results 
had lieen obtained by Hardy, who had shown that 
a layer one molecule thick was suflicient to prevent 
adhesion of one gla.ss surface to another. I'hcreforo 
if there were sufKeient of the fatty acid, or what- 
ever material it was, adsorbed on the metal surface 
to satisfy the valencies of that surface, any further 
addition would produce a comparatively slight 
effect. That was borne out by Mr. Archbutt’s first 
senes of experiments. 

Prof. J. S. S. Brame, in referring to the w'ork 
which had already lioen done on this subject par- 
ticularly hy Archbiitt and Deeloy, and described 
lu the Physical Society, said 

that Messrs. Hardy had carried out experiments 
on the static Iriction wdth different fatty acids 
ranging irom those of low molecular weight te 
high iiiolecular weight, and it was shown, not 
only in the case ol these fatty acids, hut in the case 
of alcohols and amines, that increase of mole- 
cular weight w%as associated with a progressive de- 
crease in static friction. That seemed to have a 
very important bearing on tho qui'stion under dis- 
cussion, and he asked whether the authors found 
tiny there was any relationship Ix'tween the mole- 
cular weight of fatty acids and the friction of the 
hydrocarbon oil mixture. Did the authors find 
, that a .saturated fatty acid of approximately tho 
saino molecular weight as an iinsatu rated fatty acid 
^ had the same effect.? Jn one of the tables the mter- 
lacial ten.sion with water lx*t\v(‘en olive oil and 
. coconut oil containing approximately the samo 
amount of fatty a< id was pra(;tically tho same, viz., 
72 to 68. The Hiihl iodine absorption numlx*r 
for the fatty acid from olive oil was about 90, and 
i for the fatty acid from coconut oil it w^as 9, which 
! suggested that perhaps there was not much diffor- 
j once Ix'tween the action of a saturated and an iin- 
saturated fatty acid. A\'as there any connection 
between the action of a given fatty acid with 
different types of hydrocarhon oils 'where there 
was considi'rable variation in the amount of the 
iinsaturaO'd hydrocarlion present — for example, 
the average shale lubricating oil, which W'as rich 
in iinsaturat(‘d hydrixarhon molecules, ami a 
“ straiglit ” petroleum lubricating oil, where tho 
proportion of unsaturated molecules w^as very much 
loss? He agreed with Mr. Arehbutt and Mr. 
Arnold Philip, however, in thinking that tho 
authors carried the matter very much further 
towards arriving at a solution of what ” oiliness ” 
really meant. 

Mh. .'V. A. Drummond said tliat some years ago a 
letter had appeared in “ The Engineer ” dealing 
with the corrosion of steel balls through the action 
of lubricating oils, including mineral oil and fatty 
oils, like olive oil and lard oil. Jn no ea.se, after 
six montlis, had there been any sign of corro.sion 
except w'ith castor oil, and this had sliown quite 
appreciable corrosion visually, particularly under 
the niieroseopi'. Not only had castor oil shown 
this ami ditT(‘r(*ntiatcd itself from tho otliers, but 
the same dilferomje had been noticed in the ease of 
the fatty jK;id of caster oil as compared wdth the 
corresponding acids of the other fatty oils. Per- 
haps the author could offer some explanation of the 
difference exhibited. 

Mr. Sotjthcombe, in reply, said that they were 
not anxious to make out a theory. They had 
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observed certain differences in interfacial tension 
of coiiimerciul lubricating oils against water, and 
then stated the further fact that the presence of 
fatty acidity loweretl the frictional coeflicient, 
and they supported that by a further fact that the 
presemx) of this fatty aicidity also lowen'd the 
tension against mercury surfaces. Even if re- 
sidual valency were the explanation it would 
manifest itsc'lf in the same way, i.r., it would 
cause a lack of abruptness of the irnnsitional layer 
and that diminution in the abruptness of the trans- 
itional layer would manifest itst'lf as a lowering of 
the interfacial tension, and tlii'iefore it was only a 
(luestion of which si(l<^ one looked at the problem 
from. With regard to residual vahuicy, unsatiiration 
was the essenci'. of Jaingniiiir’s theory, nnsatnration 
in the sense of the pre^sence of matter of which the 
valencies wer(' fidly saturatc<l so far as ordinary 
chemical reactivity went, hut which had prol)ably 
some unsaturaU'd linkages not satisfied. The hydro- 
carbons which constituk’d mineral lubricating oil 
wore more highly unsaturated than w('re any of tlm 
com[)f)unds of the fatty gIyc('rid(‘S, taking satura- 
tion in the clu'mieal sense. From the experiments 
of Mal>ery and othc'rs it was seen that tlie mineral 
oils which hatl high viscosity and were very much 
used as lubricants w('re (‘haracterised by very high 
unsatnration. In the two oils dealt with in the 
paper, and from Mr. Arehbutt’s experiments, he 
suggested that the one which Mr. Archbutt callcsl 
mineral oil, 100, was more highly unsaturated than 
was the pure rape oil, so that if tlie view point of 
the authors had not Ixs'ii prov(‘d, lie did not think 
they were very much further advanced from a prae- 
tical point of view by the Langmuir idmi. Mr. 
Arnold Philip had suggested that the effeet of the 
fatty acid was to form metallic soaps. If this wore 
the case in any short period of time then it must be 
a definite proof of the adsorption idea, rhe ea.se 
which Mr. Philip had brought forward was not 
parallel. He had spoken of a hearing running on 
sperm oil and changing tliat for a mineral oil. The 
sperm oil might have luxm iu the lu'ariug for a vi'ry 
long period and would m'<cssarily have corrodisl 
the bearing to a certain extent. On the other haml, 
the fact that the coeflicient of friction was lowered 
instantaneously by the addition of fatty acids, as 
shown by the authors’ figures and confirnKxl by Mr. 
Arohbntt, was proof that that had nothing to do 
with wholesale soap formation. There must be ad- 
sorption wliich would seinr<‘ an almost instanta- 
neous lowering. He could ' not agree that the 
example given of glycerin disproved the “ w'etiing ” 
view. Glyc*erin was ((uitc a. good lubricant, hut its 
hygroscopic properties made it eommereially ns<‘b'.ss 
liecanse in practice it rapidly becomes an aijueons 
solution. It was true that Prof. Donnan liad 
shown bow to determine tlu adsorption on snr- 
faees of fatty aeitls iu oils in alkali solution, but 
the obj<M t of his pa|)er was to take a series of fatty 
acids, from acetic to stearic, and determine the 
interfaeial tension against alkali .solution by 
the drop pipelk', ami h<‘ (Prof. Donnan) had 
sneeix'ded in showing that as the series was 
ascended the surface t^msion heeame very miK'h 
lowt'r, hilt he was not eone<M’ned with a diininntion 
in interfaeial kmsion against \sat4“r. Prof. Don- 
nan’s I’csults w<'re of a totally <liHV‘rent , order ol 
magnitude. His dro{) numher w«'nt iif) from, say, 
ItX) to 200, dOO, and lOO, against dilute alkaline 
solutions, which was ivliat he was rneasiiring. 
Donnan ’s work did not refer to the problems of 
lubrication. It was triU' that the drop pipette 
method had Ixen afiplied by Prof, Donnan and his 
collaborators, but what the authors were claiming 
to show was that such an instrument could Ik^ used 
in the examination of an oil. They were glad to take 
this opportunity of stating that Prof. DonnaiWs 
w'ork on the drop pipette had been inspiring and of 
value. Mr. Thornley had spoken of aqueous emul- 


i sions of lubricating agents. He (the author) did 
I not know the conditions under which these emul- 
sions had iMien employed, although their use was 
not new. 7’lie only point there which would interest 
I him was the question of the “wetting.” Such 
I ornulsioiKS were generally pumped under forexsi 
feed, and it did not concern the present paper. In 
' reply to Prof. Bramc, they had not done anything 
' to show the variation of tlie frictional C(X‘fficiont 
^ with the molecular wiught of the acid. They had, 
i liowcv(>r, carrii'il out a series of cxpi'riments with 
I regard to emulsification and de-emulsification 
1 which would lie published shortly. He did not think 
I that a r('s<'areh as to the eifect of degrees of satura- 
tion would he very fertile, heeaiise, as ho had 
! alnnidy pointed out, there was equal nnsatnration 
i in a great number of the mineral oils themselves 
! possessing high frictional eoelficients as compared 
i witli tin' unsatnration of the fatty glyceride. In 
i reply to the other point raised by Prof. Brame, 

; tln'ie i\as a very distinct infiiienee on the properties 
: of the final lubricants by adding different fatty 
; acids to any giAcii mineral oil, and there was also 
: a different ri'sult with a eoinpoiindcd oil obtained 
with one givmi series of fatty acids with different 
hydroearhon oils. With regard to Mr. Drummond’s 
; (|U('rv on tlu' question of corrosion of sti'cl balls and 
' the effeet of castor oil, he did not think that came 
within the scope of tlie paper. The only thing ho 
could suggest was that with castor oil acids were 
formeil liy oxidation which would Ix' very dangerous 
i from the corrosion point of view.. These, however, 

' were not the acids used in eoiiipounding lubricating 
oils. 

Profe.s.sor V. Boys, in a letter to the Soiontifie 
and Industrial Research Department, writes as 
follows : -- 

I “ I noliei' that the conclusions arrived at by 
Messrs. Wells and Soutln omhe depend on the deter- 
mination of oil-water surface k'usion, or rather of 
comparative values, hv llu' method of counting ol 
drops. As a general proposition I very much doubt 
the conclusion that the numher of drops in a given 
^ volume is inversely as the siirface tension, although 
it may he for some particular pair of liquids or with 
' a particular difference of densitv. The mere fact 
I that tlu' flill'erciiee of density of the two liquids, 

; which is one of the operative factors in deleriiiining 
; the drop size,*is not included in the stati'inent and 
: appears to Ix^ ignoi'cd is alone snflieient to raise 
i very serious doubts; hut quite apart from this the 
i very complicated eomlitions which deterniirie the 
momeut of instalulity or the hrc'akiug off of a drop 
thiUiiselves appear to me to he ineompatiblo \yith 
any such convenient coneliision. 1 say ('onvenient 
conclusion heeanse if the method were correct in 
principle it could not he surpassed in ease of 
: application. 

“ My ohjeet is not destructive criticism, but a 
desire to propose an ahsoluk' method of di'termining 
the actual surface tension of the water-oil surface 
in CfhS or other definite units. It seems to me of 
tile first importance as tlu' eonelusions of the 
authors are based on eompiirativi' nuuisures of sur. 
fai-e tensions that the method uf making tlie 
measures should he above suspicion; further, mere 
romparative measures, ev<'n if correctly comparable, 
are less desirable than absolute measures. 

“ XoAv, iu all rnethcMls of finding drop size by 
allowing liquid to enter the drop, however slowly, 
until it lireaks away, the hydrostatic pressure of 
the li(|uid at any level within the drop is unknown, 
hut the following relations hold. If P is any point 
on the surface of the drop (which is a figure of 
revolution) and P a ft a normal to the surface, then 
I if the hydrostatic pressure in the oil at the level 
; P exceeds that in the water at the same level by 
the amount p dynes per sq. cm., t the surface 
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tension in dynes per cm. and p are related thus: — 



o is the point where the normal cuts the axis of re- 
volution, and h is the centre of cur va tun' (»f the 
profile of the drop at the point P. At a lower point 
P* the .same is true, but here the dilfeia'nce of pres- 
sure is less hy tlie aniount(density of water- density 
of oiDxP.Mxf/. All distaiHK's in cm. and j/ in this 



latitude 5)81. As the drop grows there comes a time 
when the differences of hydrostatic pressure and 
the lengths Pa Ph in different parts of the drop are 
becoming incompatible, and instability results. The 
breaking depends on differenees of hydrostatic pres- 
sure within the drop as compared with the sur- 
rounding water which determine the rupture. The 
acdual hydrostatic pressure is not known, and its 
determination hy elimination among the ineasure- 
inents of Pa Ph at a nuinlier of points P would bo 
very tedious and inaccurate. In a paper* 27 years 
ago ] showisl how these forms nnyy 1x3 drawn by 
a devi(“e there illustrated with far greater speed ami 
accuracy ilian liad hitlnu’to been possible, hut all 
methods of determining surface tension in slowly 
growing drops wlii< h nr<5 allowetl to grow until they 
break away hav<* the disadvantage that there is 
nothing easily tangible or iiuaisurablc except the 
numln'r. In the first edition of my book on soap 
bubbles 1 showed a number of photoyraplis, 23 in a 
cycle, of a g’owiiig drop in a water surround, but 
tiic eoniiiig m -nstaljility led to movements of such 
rapidity (-ven m those large and slow moving drops 
as to indicate' how hopeless measurements at the 
critical phase would be. 



• •• The drawing of curves hy their curvature." JPhll. Mag., 189.3. [ 
July, p. 81. I 


‘ What I want now to suggest is that the surface 
tension should be deUirrained absolutely by direct 
measures of the hydrostatic pressure within and 
without at the highest point of the drop. This 
! point ha.s the advantagi' that the contact here of the 
I circle of curvature is a .’oiitact of the third order, 
j and the nidius of curvature r can at this jMiint 
I he determined with an accuracy far greater than 
I the Pa and Vh referred to above. The Pa and Pb 
I become the .same at this point, and thus the right- 
I hand side of the equation lieeomes 2f / r. The metluHl 
! of finding r and p and thence deducing t will 
j appear after the construction of the proposed 
i apparatus is clear. 

“ This consists of a tulx) of the form shown, which 
may be held in a microinctor vortical slide (not 
shown) so that it may he move<l gently through 
known very small amounts vertically. The tube 
contains some of the oil to bo tested, and the stop- 
cock is used to stop all movement of oil when once 
it has reached the drop-forming surface and during 
j the time that it is being immersed in the water and 
I secured to the mieroineter slide. The water is con- 
j tained in a cell with plate glass sides through which 
j all that is hapj>ening may lx? observed. The shape 
j and radius of curvature of the drop will ultimately 
j 1x3 determiiK'd hy means of an enlarged photograph 
j taken with a h*ns ol, say, 4 in. focus, and in order 
1 that the scale of magnification may be known two 
j points a definite <listanee apart attached to the 
i drop end of th(‘ tube are photographed at the same 
! time. Th(‘ straight line joining them is exactly 
; central. It would be advisable also to make the 
I points at the same level as the drop end of the 
I gla.ss tube as will appear. All photographs of drops 
j and other measuri'iiK'iits made with a cathetonieter 
i are done irlien ihe siop-cock is open and cquilibrimn 
i is (iff aim'd. Then rcxdensity of water X(; is the 
j hydrostatic pr<*ssnr(! of the water at the level of 
j file top of the drop; ax the density of the oilXf/ is 
' the hyilrostatic pre.ssine of the oil in the drop at the 
, same level, and this product is the greater of the 
I two wlien the drop shows any convexity. They are 
i equal when the oil surface is plane. Calling this 
dillerence //, and /• I he radius of curvature obtairu'd 
from the enlarged photograph /) — 2f5/r. 

Now in order to make an experiment the tube 
is placed in position with the stop-ceck closed, and 
is moved vertically until w and o are as nearly as 
[lossihle invorsoly as the respective densities. Then, 
all being quiet, the stop-cock is opened. The sur- 
face of the oil at the drop orifice should be very 
slighflv if at all curved. The slide is moved until 
as far as the eye can tell the surface is plane. If 
the surface n*Hects light this t an lie done with very 
great accuracy, m and o mea.sured at once give thio 
density, and a thermomotc'r in the water the tem- 
lierature. Now the tube is raised a small known 
amount hy th<‘ micrometer screw of the slide, and 
fho oil surface Ix'comes slightly convex, and the 
curvature is determined hy an enlargcxl photo- 
gra[)h. >r and o may again be measured with the 
cathetonieter, but the inicroinotcr screw will give 
a more accurate nieasiiro, for it gives a direct 
measure ol the lifting of the apparatus. This gives 
the increased elFix'tvo hydrostatic pressure of the 
oil suhjec t to two small corri'ctions. (1) The water 

level falls by an part of tlie elevation, m btdng 

known from the area of the free water surface and 
the area of the tube and stop-eoek sti'in intorseeted 
by the water snrfatxy The oil depth is reduced by 
the height of the drop, which can he got from the 
photograph of the drop and two points, and also by 
the fall of oil in the tube duo to the small content 
of the drop. Those may be calcnlatc'd with great 
accuracy, or with a good oathetoineter w and o may 
be directly measured each time. 
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“ A series of photographs and measurements of 
drops successivofy more developed give a number 
of values of surface tension in absolute measure, 
and the consistency of these will give a measure 
of the accuracy with which the determination is 
made. * 

“ I am not sure what is the best diameter of the 
drop end of the tube. The authors have probably 
found this already by experiment. The diameter 
has to do with the possible development of the drop 
shape, and extremes either way give less conveiiicnt 
forms for the purpose of measurement. 

“ The above observations are directed solely to 
the experimental operation of finding the oil-water 
surface tension. T ;ini not discussing the propriety 
or utility of this determination in relation to 
journal friction. 

“ If the water and oil were absolutely immi.scible 
and uncontaminaU^d eiUior^Uy 

a matter of indifferenc'e whether a water drop were 
formed in a surround of oil hanging downwards 
or an oil drop were formed in a surround of water 
hanging upwards; the surface tension would be the 
same, and the sizes and forms of the drops for the 
same p would ki identical. If, however, as is probably 
the ease, there is some degree of miscibility and 
contamination, the conditions might well not be 
the same, if so little water and much oil are differ- 
ent materials from litth; oil and much water. If 
there is a difference, I do not know whieh measure 
would more truly gi^e the quantity that the 
authoi*s s<‘ek to Hud. Furtlier, I am not satisfied 
that there is justification for using the water-oil 
surface buision any more than the oil-air surface 
tension. Howev(‘r, the rc'nl object of this letter is 
not to go into this (|Uostion of justification, hut to 
give the best lu'lp 1 can iu a class of c>pi‘riment 
in which 1 liave a good (h'al of t'xperieiue.” 


Manchester Section. 


Meetiny held at the (I rand lintel on Friday, 
necemlier 5, 1010. 


MR. JOHN ALLAN IN THE CHAIR, 


THE ACTIVATED ;srdID(;i: J^ROCESS OF 

SEWAOE RLIRIFKLATIOX- LARGE SCALE 
OPERATION. 

RY EDWARD AKDKRN, D.8C.. F.T.C, 

In vi<‘W of the sal isCactorv results ohtaiiieil from 
the experimeiital investigation of the activated 
sludge process as apjdied to tlu' treatment of the 
sewage recened at tlie AVitiiiiigtoii Sewage AVoiUk 
(Chorlton-euni-llardy) of the Alauchester Corpora- 
tion, which were describetl iu 1016,* a large-scale 
continuous-flow denioiist ration plant, designed to 
treat 250,000 gallons of sewage per day, was in- 
stalhxl at these works in October, 1017, with the 
view of studying the pro<;e.ss under uoiking con- 
ditions. 

In tho present communication it is proposed to 
give a description of this installation, together with 
a general aecount of the results obtainc*d during the 
two years it has been in operation. 

The earlier investigations were practically coi^ 
fined to the operation of the proeeas on the “ ml and 
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! draw ” system, in which both the aeration of the 
j sewage and settlement of the sludge were effected 
; in the same vessel. There are several objections to 
this intermittent method of operation, chief of 
which are the fall required for the discharge of the 
! clarified effluent and the constant attention in- 
volved. 

In traihslating the process to tho working scale, 
therefore, tho plant was so designed as to allow of 
: its continuous operation, which not only obviates 
tho above-mentioned disadvantages, but at tho same 
time renders tho process more adaptable to the 
: treatment of the fluctuating flows of sewage re- 
reived at the disposal works. 

The plant, whieh was designed by Messrs. Jones 
and Atlwoc)d, lAd. (Stourbridge), in (onsultation 
with the author, occupie^s one-third the area of one 
: of the existing sedimentation tanks, and may be 
described as follows: — 

Aeration Chninher. 

Tho aeration chamber, 100 ft. long by 22 ft. wide 
(overall) and 6 ft. deep (water level to diffuser), is 
divided by four longitudinal walls so as to form a 
ehaiinel 4ft. wide and 500ft. in length. Its capacity 
is 55,000 galls. Tho floor of this channel is con- 
structed on the ridge and furrow system, the ridge 
having a slope of with the liorizontal. Aeration 
is effected through rows of diffusers placed in the 
furrows transversely to tho flow of sewage. The 
diffusers are each 1 ft. sipiarc over all, so that their 
total area is ap]>ro\imat(‘ly onc-seventli of the aera- 
tion tank an'u. The ratio of the not diffusion area to 
total tank area is l!l0. An overhead system of air 
pipes is provided, and tho air is admitted to the 
diffusers through a series of down pipes, arranged 
.so that ono pipe serves two diffusers. Valves are 
attached to the various distributing pipes, so tliat 
tho air supply may ]>e regulated and distributed 
uniformly, * 

Settlement Tank. 

Separation of the activated sludge from the puri- 
fied eflluent is effected in a dei'p pyramidal tank, 
23 ft. 6 in. by 26 ft. 6 in, in plan, and 23 ft. 6 in. 
(kvp from water level to apex of tank. The sides of 
tho tanks hav<' a slope of 60^ to the horizontal. 

Th<* nii\'tnr<*<)f eflluent and sludge is admitted to 
the centre of th<‘ tank tlirough a 15 in. jiijie within a 
guard ( hanihor 6 ft. square, and discharges into a 
deep wrought-iron bucket suspended from the top 
of the pipe. This arrangement was designed by Mr. 
W, Clifford with the vi(‘W of dissipating the energy 
of tin* ineorning flow by tho creation of eddies within 
tho guard chamlM^r, and thus to produce, as far as 
pos.sihle, a quiescent condition at tho bottom of the 
guard chamber, and so allow of efficient settlement 
.setlh'inent of the sludge. The final effluent leaves 
tho tank over four corner peripheral cells. The total 
capacity of the settlement tank is 27,000 galls. 

Sluilye Circulation. 

The sludge is discharged by hydrostatic head from 
tlio afH'x of the tank through a 6 in. pipe to a 
separate chamber fitted with diffusers, from which it 
is returned by air lift to tho aeration chamber. 

Siiridiis .sludge is either pumped from tho return 
sludge chamla'r on to drainage beds, or is removed 
In' siphon tf) tlie existing .sludge w<dl and discharged 
mixed with the slmlge from the sedimentation tanks 
oil to tho land. 

Air Supply . — For this purpose a belt-driven 
Reavell eoiiifire.ssor, designed to deliver 500 cub. ft. 
per minute at anything up to 15 lb. pressure is em- 
ployed. The machine is driven by a aisused tandem 
high-pressure air compressor, which has been con- 
verted into a steam engine by removal of the air 
piston and tho provision of a new driving pulley. 


I 



Voi.xxziX,No.6.l WUIDERN.— AOTIVATED SLUDGE PROCESS OF SEWAGE PURIFICATION. 61 t 


Flow meamremtnt . — A Loa flow recorder hM 
been installed at the exit end of the plant, and the 
purified effluent is measured as it passes over one or 
more V notches. Four such weirs are provided so j 
as to obtain an accurate record of considerable 
variations in actual flow. 

Air consumption. — This is measured by calcula- ; 
tions from piston displacement and engine speed. | 
The sewage prior to treatment in this plant is ; 
screened and flows through two detritus tanks, the I 
combined capacity of which allows of 40 minutes’ j 
detention in normal dry weather. 

When the plant was first brought into com- | 
mission a flow of sewage wiis pfisscd through at the | 
rate of 100,000 galls, per day for fifteen hours out ; 
of the twenty-four (6 a.m. to 9 p.m.). During the ; 
rest of the day the flow was shut down and 1 
the contents of the installation circulated by means ■ 
of the air-lift placed in the sludge pit connected I 
with the settlement tank. In this way satisfac- j 
ttorily purified effluents were obtained during the | 
pori^ required for the production of an active ; 
sludge. i 

As the amount of sludge increased the volume of | 
sewago treated was gradually raised without inter- 
fering with the degree of purification effected. I 

When the sludge present in the aeration chamber i 
had increased to 20% by volume, measured after one 
hour’s settlement, the flow of sewago wa.s stopped ! 
and the contents of the plant circulated as pre- 
viously described until the liquor was free from am- 
monia. At this stage the activity of the sludge was 
such that the installation was capable of treating 
100,000 galls, of sewage per day with practically ' 
eoniplete nitrification. During llie tu'xt few days : 
the flow of sewage was gradually increased from 
100,000 galls, to 250,000 galls, per day, with the ' 
maintenance of a high degree of nitrification. In 
this manner an adequate, supply of activat'd sludge 
was produced in rather loss than a month, to enable 
the plant to he brought into full aifcl regular com- 
mission. 

Following are a s-ries of average rescdls over 
various periods, which demonstrate the capacity of 
the plant under varying conditions: — 


110,000 galls, to 250,000 galls, per day (average 
150,000). 

It will be seen that the effective capacity of the 
plant is well above the 250,000 galls, per day for 
which it was designed. 

The figures given for Iho results obtained when 
treating the sewage at the rate of 500,000 galls, per 
day cover a period of eight weeks continuous opera- 
tion at this rate. Towards the end of this period 
the sludge showed signs of diminished actitivy, 
which nece.s.sitaU'd a return to a lower rate of flow, 
it is, however, evident that the plant is capable of 
operation at tnis high rate for limited periods when 
the sewago is diluted by appreciable rainfall without 
interfering with its efficiency. 

The chief charactcri.'^tics of the effluents obtained 
are their remarkable clarity, the ease with which 
they pass the Royal Commission suggested standard 
of *2'() parts dissolved oxygen absorbed per 100.000 
after inc\ibation with aerated water for five days 
at G5", and their low bacterial content, which 
averages about 20,000 organiHm.s per c.c. (G.P.B.), 
which represents a reduction of 98% on that of the 
sewago treated. 

Special attention has been paid to the amount 
of sludge produced in the proex'ss. Two typical 
determinations are given below : — 

Slii(l(je Production. 

1919. 

Sopt. Ort. 

ISthto.'jOth 1st t<> Slat 

V'<)lum« of sewuKi' treated (gallons) 3,3(10,000 . . 6,310.000 

Volume of Burplug sludge (galls.) per 

million gnllons wwiigc! treated . . 33,200 . . 3.'>.300 

Water c<mtont of sludge .. .. 99 4% 99-6% 

Dry solids (lb, per million gallons 

sewage flow) .. ., .. 1,342 .. 1,348 

The above volumes of sludge are tlie (quantities 
netnally reniowd Irorn tlu‘ plant (during the re- 
spective periods) by siphon from the sludge 
cliamber, connected with the soithunent tanks, 
during the operation of the plant. 

Sludge of increased density and eonsequoiitly ro- 
duccsl volume could be obtained if the operation of 
the plant was interrupted during shulge removal. 
Where actual volume of sludge is a deciding factor 


PesuUs in ports per 100 , 000 . 

, — • - ■ ' “ 

I Dry weather .sewage. 

Maxlumm air supply* j Low air su[>plyf 


Wet weather Howag(!. 


Low air supply.* 


Four hdUrs’ o.xygeti iih.sdrptluii 
Free and saline ammonia.. 
All)umitioi(l anmidiiia . . 
^'itratc and nitrite (as NH,) 
Dissolved u.\yi:en ahsurplion 
(|{.dy)d Odium issidii te.st.) 
Suspended .solids 


Vol. of sewago treated (galls, per day) . . 
Air wuisiimididn (cul). U,. free air per gallon 
of sewago) 


* rniform rate of 41ow. 

+ I'ldw rdiiglily i)roi)()rt|nnal to rate sewage Is rcecived. 


Sewugef 

Effluent 

; Sewaget 

j Efllueafc 

i i 

Sewaget Klllueat | Sewagef 1 Effluent 

.‘P5.3 

()(i6 i 

:5-90 

0-7:} I 

2-5:,J 0-67 1 

2-93 , 

0-60 

3-0() 

J-.53 

2(Wi 

2:11 1 

1-94 1-63 

211 

154 

0-59 

010 1 

O-OO 

0 115 

0-46 013 ' 

0-53 ; 

01 1 


0-64 1 



0 14 

— 0-37 

— 

0-34 

— ' 

093 

— 

093 

•— 11)0 


1-34 

180 ' 

;{0 i 

- 

- 

13 0 3-4 


— 

250,000 

1 

250,000 

! 340,000 

500.000 


1-7 



10 

0-8 

0-9 





t Screened and detritus-freed sewago 




Th (3 voliiiiH' of sludge employed in the aeration 
chumber bus varied from 15 to 30% measured by 
volume uft<‘r I bour’.s settlement. 

The figures for air con.surnption include the 
volume required for working the air lift, returning 
the sludge from the settlement tank to tho aeration 
chamber, which amounted on the average to about 
10% of tho total volume employed. The volume of 
thin sludge circulated by the air lifts varied from 


in respect of its disposal, ancillary settlement tanks 
should he provided whereby a roduetion in volume 
can readily be effected. These two periods are 
given as illustrating the great variation of the 
density of the sludge in circulation, and this ques- 
tion of sludge volume will he referred to later. 

•In connection with this important question or 
sludge production tho following information is of 
interest in regard to tho rospoctiv© suspended solid 
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content of the Rcreened and detritiis-frocd sewage 
treated and of the effluent yielded. 

Suspended HoJlda Average .Sepf. IHfh to Oct. 3st 

Total. 11 ) 11 ). 

parts per 100,000 . . , . Mineral Organic A 

(excluding colloids) .. • matter volatile 

iiiatt(T 

SfWage 12-7 .. 3 5 l)-2 

Effluent 11 .. 0 4 .. 0-7 

Dlfferenro .. .. lid .. ai .. S5 

Equivalent to lb. per million 

gallons 1,100 .. 310 .. s.jo 

T)ry matter calciilated from slmlgo 
production I,:j4(» .. :)0(j .. l.Olo 

Judging from those rosult.s, the sludge produced 
(dry matter) is greater than is accounted for hy 
the, difference hetmx'ti the suspended solids con- 
tained in the sewage treate<l and in that passing 
away in the oflliieiit. 

It would thus appear that any resolution of the 
sludge hy carbonaceous fermentation is considerably 
more than c‘oimterl)alane<‘d })y the soli<l matter r<'- 
sulting from the (loeeulation of eolloidol sols and 
the grow ths of numerous liigher organisms. 

Attention should he called, however, to the diffi- 
culty of obtaining over a long period a true sample 
of such a hetorogmieous mixture as sewage, and it 
is possible that some of the grosser suspended 
matters escape sampling. 

The sludge as it is witlidrawn from the plant is 
dark greyish brown in colour and possess(‘s a not 
unpleasant earthy odour, something like that of 
expo8(‘d seaweed, Jt is {|ujte lloeeulent and has the 
appearance of an iron or alumina pnaijiitali'. Its 
density varies very eonsidi'rahly, hut it may hi' re- 
duced to a fairly eonstaut water eontc'iit of 9MT) hy 
settleiiU'iit alone. When the perei'iitage of wati'r is 
reducinl to 90 ' hy treatment on drainage IkhIs, 
centrifugal action, or [UH'ssure, tlu* sludge is no 
longer fluid, hut is of the eonsisteney of a fairly stiff 
jolly, due to its gelatinous nature. 

jMentioii has hix'ii made on a pn'vioiis oeeasion of 
the high bacterial content of this sludge, whiili 
varies from 10 to 30 million organisms (G.P.B.) per 
c.c. A special study has Iw'cn made of the great 
variety of protozoa present in the .sludge, hut up to 
the presi'ut \Aithout revealing their role in the puri- 
fication priK'Os.s. A study of the fauna of the .sludge 
does, however, afford valuable information with 
respect to ihs presumptive activity. 

The following is a typical annlysi.s of the dried 
sludge: Iioss on ignition, 752%; mineral matt<*r, 
24'Syr ; total nitrogen as X, r>'4% ; phosphate (P.,0.), 
3'8y% 

AVith the view of testing its value as a fertiliser 
certain field trials have Imm'ii enrriwl out under the 
advice of Dr. K. J. Rus.sell. F.R.S., Director of 
the Rothamsted Experimental Station. A plot of 
land at the AVithington Works, iijjwards of an acre 
in area, was divided into 45 plots, the area of each 
of which was 108 .s({. yds. Three crops, viz., sfnung 
wheat, mangolds, and ealihage were grown in tri- 
plicaU’, .so that each crop was eultivaOsl on 15 plots 
dividtxl as follows; Thi('<3 control plots without 
manure: three j)lots treated with sulphate of am- 
monia etjuivaleiit to 40 11). of nitrogen per acre; ! 
thre<^ plots similarly w ith sulphate of ammonia e<iui- | 
valent to 80 lb. of nitrogen per acre; while the re- ; 
niaining six plots were manured with activated 
sludge such that tin' uilrogeu :idded was ecpial to 
that contairie<l in tlx* sulj)hate of ammonia. i 

The results o-btaiiieil w ith the sju irig w heat ( rop j 
are recorded in the aceernpanying table. ' 

It will be seen that on the average the addition of | 
the sludge has doubled the weight of grain pro- I 
duoed, and furtlier that the fertiliser value is equal 1 
to that of the nitrogen in the form of sulphate df 
ammonia, or, in other words, the nitrogen in the 
sludge is readily available for plant nutrition. This 


Crop — Spring Wheat. 

I Corn. I Straw 


'rrentmont ^ i 

Bu.shols j Por 
No. 1 No. 2 No. 3 Toliil per Total acre 
lb. lb. lb. lb. acre cwt. owts. 

Control ! i 

uniiianiireil .. 17 ' lb 13 4b i 11-5 2i 34 

.Ammonium sniiiliate ! i 

40 lb. N per acre 35 | 24 37 90 24 0 2i 41 

AcMviited HlmlKC 40 '1 

lb. N per acre . . .‘lb : 31 ! 22 89 ; 22-2 21 .‘IS 

Amiitniiiiim suljibatc I i i 

so lb. N peraere 35 35 26 i 90 j 24 0 3 i 45 

.Activated Hliidue 80 i I t i 

lb. N jier acre 37 37 | 34 , 108 j 27-() 22 41 

is in accordance with tlie resiilts obtained by other 
iinesl i gators. 

I'nfortiinately, both the otlu'r crops [)roved 
failures, the mangolds mainly hy reason of teo late 
sowing, and the cabbage as the restilt of prolonged 
droiigfit imme<liatoly after planting and of the 
ap[)earanoe of the cabbage maggot. 

While no l('gitiniate eonchisions may he drawn 
with rospi'ct to those crops, it may Ix' said that the 
jjlots manured with activated sludge showed 100% 
increase over the control in the ease of the man- 
golds, and from tin' manured cabbage plots about 
three times the weight of marketable (.shop) plants 
were ohtaiiuxl as compared with the control ploU. 

A g('neral idea of the ('haracter of the land used 
for tln'se tri.ds may lie obtained from the following 
results of 4'xatnination of the .soil, enrrie<i out by Mr, 
Ernest G. Af.Se., of the Erankland Labora- 

tory, Afanclx'stt'r Eniversity, to whom the author is 
iinlehted for valuable a.ssistams' in eonm'etion W’ith 
this work. , 

The soil w'as “ air-dried ” in llie boiler-house. 
Samph's wa're taken (1) from the S.AV. end of the 
field, (2) from tin* N.E. end of tlu' field. 

MeelKinira! a nal i/sis. 

Soil No. 1 Soli No. 2 

.stonivs 1-3% .. 0'0"(', 

.S()liil>|c matter « 5-22'’u . , 5'0S''o 

Cravfl .. .. .. .. .. 0.08 .. nil. 

<'(iarsc satcl .. .. .. .. 4-08 2-92 

l ine, .^.ircl 28 22 . . 24 00 

(’oarsc vill .. .. .. .. .. 20-12 .. 22'68 

Fine sill. 20-40 . . 28 04 

(’lav 2 2!) . . 3 li:i 

■Moisture 1-78 .. 1-70 

OiK'-'inic matter .. .. .. 1() 42 ,. 9'72 

00 21 . . 90 00 

Clwntirol analysis. 

-Molhtiire 1-78 .. 170 

•Oritatiic matter .. .. 10'42 .. 9-72 

Fmie oxide .. .. .. ., 01 .. 005 

Abiriiiniuni oxide . . . . . . . .5 80 . . .5-44 

I'alcium oxide .. .. .. .. ()’70 .. 0 70 

INdasli 0,54 .. 0 51 

Phosphoric add (Pa),) . . . . . . 0 13 . , OdO 

•(5jntainiii‘j: tiitro)ren .. .. 0 195 .. 0'2I8 

Available pota.sb 004 . . OO.'l 

AvailalOc j'hoHi.b.ite (P,UJ .. .. 0 113 .. 0 074 

In com lii.'^ion, it may 1 h‘ stated without hesitation 
that the two ytoirs’ experienro gaiiK'd with thifl in- 
stallation has demonstrut('d that the activated 
sludge proi'ess is a pratrticable proce.ss as applied to 
the' purification of the sewage re('eived at the 
Withiiigton AEorks. 

It is also .satisfactory to record that fears with 
respect t<j the iinpraclicahlo amount of scientific 
control requircKl for the succ'^'ssful operation of the 
process, with regard to tho uniform distribution 
of air, and in connection with the use of diffusers 
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have all been found to be without foundation. Ab a 
matter of fact, one of the outstanding features of 
the ex^nenco gained with this plant is the lack 

0 trouble with diffuwrs. As stated previously, the 

plant has now been in operation for two years, and 
V necessary to renew any of the 300 

diffusers employed. Only eight have bi'en removed 
from the tank (b}^ undoing the union joint), and 
these have l)cen replaced in good condition after 
brushing and blowing. The air pressure (3'1 lb.) is 
not increasing, so that there are no indications that 
the diffusers are becoming clogged. On the other 
hand, further information is required, particularly 
with respect to the conditions c‘ontrolling thi* 
character and activity of the sludge with specific 
reference to the role of the higher organisms. This 
question is at pre.sent receiving attention on account 
of certain occasional difficulties that have arisen, 
duo to the sudden and ahnormal “ bulking ” of th<! 
sludge in circulation. 

The important problem of dewatering the re- 
sultant sludge preparatory to drying hfus been 
studied with special reference to the use of centri- 
fugal force both with and without preliminary 
treatment of the sludge. Comparative trials witli 
filter pressing are about to bo undertaken, and it 
is hoped that it will be possible to publish in due 
course the results of the research, for which the 
writer is only partly responsible. 

The author has to thank Mr. H. Edwards, 
manager of the Withington Works, for th(» capable 
(witrol of the operation of the plant descrilnd, and 
Mr. P. Gaunt, research chemist, for valuable 
assistance with respect to the inv<'stigation,s carried 
out during tin* past nine months. He is also in- 
debUd to the. Itivers (\)mmittoo of the Manchester 
Corporation for [)errnission to publish the results 
obtained. 

Discussion. 

Mr. W, Thomson asked whether a method of 
separating the solid matter had be^n tried similar 
to that adopted in the case of peat, i.e.. grinding, 
the use of high pressure steain, or tlie eleelrolytie 
method. He liad noticed tliat in the elbows of the 
River Jrwx’ll wliere sewage was precipitated it wuis 
filled with a mass of red worms. Had these any 
purifying edevt on the sew'ageP 

Mu. .1. Drum. MONO ]t\TON mentiom^d that during 
an investigation of the liiimidification of cotton a 
grey slime had iK'en produced as a result of tlie 
wuiter used, an ! a lirown s[K)t formed whicli came 
out as a distinct streak on 'tlu‘ cloth, d’he slime 
wdieii kept al 7()° develojK'd brown bodies alx)ut 

1 ill. long. Did tlies<‘ bacilli, wdiether of fungoid 
or animal growth, absorb o.\ygcn from the air, 
which was evidently necessaiy to prodyee this 
coloration, and retain in their own strncfiire an 
excess of nitrogen, and was there an excess of nitre 
gen in :utiv;ited sludge by reason of tliis same 
[I recess ? 

Ma, Si’KiuMT mentioned that in the author’s 
earlier experiments it Inid In'cn found that although 
a satisfactory etlluent (ould be obtained with aera- 
tion, y<‘t in order to maintain tin* activity of the 
sludg4‘ the jirocess bad to be cariied tlirougli to 
cnmpli'ti' nitrification. h’rost also produced an 
inliibitorv eircct. Had tlie ])lnnt its<'lr bts^n sulli- 
cient to maintain tlie necessary activity? 

Mh. H. N. ^foKRTs wiKS of opinion that the 
success oi 111 *' activated sludire proces.s deixmded 
very larg<'ly upon tlu' aaoption of an economical 
method of ddiyd rating tlic sludg<‘ sufficiently to 
employ it as a fertiliser. What result could bo 
obtained by the usi- of a centrifugal? 

Mihh Ron a Roiunsmn asked over wliat period of 
time the ex|u‘riIm'^l^ on the use of fertilisers had 
been carried out, as slio had been informed that 
some years ago sliulgi' had been tried as a fertiliser 
near fxindon, and though for a time it proved a 


PROCESS OP SEWAGE PURIFICATION. 63 t 


successful fertiliser, yvt ultimately it liad tended to 
clog the soil, turning it into a < la.y-like mass. 

Du. AuderNj in reply, said that the sludge used 
for the field trials was simply dried on a hot plate, 
so that the product contained about 1.5% moistui*e. 
The nitrogen (xintent w as about 5^%. . and conse- 
quently about four times the w'<Mght of .sludge was 
applied as coninared with the actual amount of 
ammonium .siilpnat<t usc‘d. Mr. Ross had raisr'd a 
very important point, ri~,, the relative importance 
of tile time of reaction as (xmijiared with the 
volume of air employed, a question whicli he was 
not fully prepared to answer. While it was advan- 
tageous to tile process to have as long a contact 
with the sludge as p()s.sible, this involved the build- 
ing of a plant of large capacity. At the de.signed 
rate of 25(),0()(J gallons jier day tliero was an 
average imriod of retention in the aeration 
( lianiber of about four hours, Ily doubling the rate 
of flow' the average rate of retention was roiiglily 
halved, and if practically the same air supply were 
niaintaiiiod there was a corresponding reduction 
in the air consumption. He was not prepared to 
express an opinion as to the economic limit Ix'tw'een 
volume of air supplied and period of aeration 
allowed for. He thought tlie most desirable course 
was to aim at tlie lowest possible capacity con- 
I sistent with the maintenance of satisfactory 
I ellluents, for the reason tliat tlie more air that 
j could bt^ supplied Ui the difi'iisi'rs the less likelihood 
j of trouble ensuing; and, of course, the les.s tank 
i capacity used the lower capital and sinking fund 
! charges there were on the, plant. Th<‘ main puri- 
fication cliange was elfceted verv rapidly, the col- 
loidal matter being removed almost imnKHliatol.v 
])y surface action on <'.x posing the sewage to an 
intimate contact with the sludge, and the main 
function of acr.'ition appeared to Ix.^ to maintain the 
sludge in a state of reasonable activity, the actual 
absorption of air being very small indeed. The 
admission of air into the sewage stream had the 
effect of creating circulatory action, and thus ex- 
! |x).sing to the atmosphere a varying surface of the 
mixture of sludge and sewage. The process was 
being carried out very successfully by purel.v 
mechanic.al means, without the use of compressed 
air. AVhilo it was true that the volume of sewage 
dealt with at the Withington works was small as 
compared with the total flow for the city of Maii- 
chcsster, which was ,'^omcthing liko 35 millioii 
gallons |x*r day, the capacity of the plant under 
i observation was as large a unit as would be pro- 
j vided for a works (hulling with the flow received at 
I the Withington works, and was conseipienily a 
I working .scale plant, lii connection with the dc- 
j wateritig of the sludge, a contiiiuou.sly ojierated 
centrifuge had Ixhmi usc'd for .some monthts, though 
j the rc'sults had not as yet Ixx'ii particularly 
j (‘ucouraging, the water content being only reducx'd 
j to 8.') ' . Tlie olFect of eleetrifu ation had been 
I tried, and it was projxj.s<‘d (o (xjiitiniie the experi- 
j ments, especially in connei tion with the nse of 
j sludge pres.ses. The prestmci' of worms of any tyjoe 
I in the activattxl sludge was aceidenlal and not 
I normal. Dr. Russell liad uiuhm con.sideration the 
j (|uestion of nitrogen (?ontenl of the sludge, and Avas 
: endeavouring to prejiare an accurate halanco sheet 
j of tlu' nitrogen as lietwc^n the fxwvage treated and 
the effluent leaving the tank. A number of detcr- 
] niinations had already Ixvn made, but the sewage 
I was such a heterogent'ous mixture, and there was 
so many small erroiis in sampling, that the results 
were rendered nnci'rtain. The effect on the cloth, 
mentioned by Mr. Patou, was probably due to iron 
organisms w’hich were .sometimes found in settle- 
ment |x>nds, though, as a rule, they were not 
present in the sludge. There w\as no .smell notice- 
able from the air escaping from the sewage, and 
very little likelihood of it containing any aminea 
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or allied nitrogenous compounds. The inhibitory 
effect of frost had been pra(.*tically negligible, the 
only result being a rather reduced amount of nitri- 
fication. The agricultural trials referred to in the 
paper had been undertaken during the previous 
season only. There was,* however, no reason to 
anticipate any deleterious cumulative effect, which 
could only arise from an undue grease content; 
activated sludge contained very little greasy 
matter. The trials referred to by Miss RobiiiKon 
probably related to the use of ordinary sewage 
sludge, whicli liad not only a very much lower 
nitrogen content than activated sludge, hut was 
liable to contain a much higher percentage of greiisc. 


Communications. 

THE ‘‘IIEAT-RISE ’ METHOD OF TESTING 
SULPllUlUC ACID AND OLEUM. 

r.Y a. CUKTIS AND F. D. MILES. 

In the manufacture of sulphuric acid and oleum 
by the contact process it is essential for satistactory 
control to be able to determine rapidly and fre- 
quently the strengths of the 'fccids in the various 
reservoirs of a unit. In 1916 the authors were 
led to consider the various methods available, in 
order to find one suitable for use on the oleum 
plants of H.M. factories. 

The method of titration with alkali requires care, 
skill, and time, particularly when used for oleum 
samples. As the most accurate means of estimat- 
ing totdl a(‘idity it is necessarily used for the 
standardisation of other methods. It has, however, 
the disadvantage of being less sensitive to small 
variations in free trioxide content of I'lcum than 
a method which estimates this free trioxide direc tly 
and is not immediately concerned with the total 
acid contents. Direct determination of tho per- 
centage of free SO, is achieved by tho method of 
titration with w^ater (Parker, this J., 1917, 692); 
but here also more skill is required than can be 
relied on if tho estimations are to he carried out 
by operatives on the plant. 

A method of estimation depending on tho rise in 
temperature consequent on mixing oleum and sul- 
phuric acid of about 93% was worked out by 
Howard (this J., 1910, 3). Amounts of KX) grms. 
of each of the acids were mixed in a small silvered ; 
vacuum flask. It was found by us that for plant I 
purposes the use of much larger amounts of acid — . 
about 4(X) grms of each-w'as a marked improve- | 
ment. The mixture cools slowly and the resultant ! 
temiierature can he read with fair accuracy. Only j 
the simplest apparatus is reciuired — a straight- | 
Tahl* I. Table 
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sided earthenware mug holding about a pint, two 
measuring cylinders, and a thermometer. The 
thermometer should have the scale marked inaide 
the stem and should respond rapidly to changes of 
tcmpeiatuie. It may conveniently be encased in a 
thin steel tube filed thin at one end and pierced 
wdth a number of holes to allow the acid to have 
free .iccess to the bulb. 

The method of carrying out the test is given 
btdow'. The standardisation was carried out with 
samples of oleum and acid the composition of which 
had b<Hm very carefully determine<i by alkuli-titra- 
tion. The results were plotted as graphs, and from 
the smooth curves the values given in the table were 
read off. They have received substantial confirma- 
tion from other observers. 

In every case the samples should bo cooled to 
25^ C. at least. 

(a) Test for oleum (of not more than 25%). 
2(X^ c.c. of oleum (temperature a° C.) is poured 
quickly, with vigorous stirring, into 290 c.c, of 
sulphuric acid at C. in the mug. The rise of 
temperature r=c-i(a-f-6), where c is the maximum 
temperature of the mixture. The percentage of 
free SO, is found from Table I. After mixing the 
liquid should not fume. 

Variation in the strength of tho sulphuric acid 
liotwecn the limits of 92’5 and 94‘5% was found to 
liave no influence on tho result. In five exactly 
similar exp<‘rinients the rises of temperature wore 
2t3°, 22*8°, 22*5°, 22*5°, 23*2°, showing a maximum 
variation of 0*4° from tho mean (or 0*2— 0*3% free 
irioxiile). The results arc reliable within 0*6% free 
trioxiile, or 0*1% H^SO*. 

(ii) Test for xulpkxinc acid (96 — 100%). — The pro- 
cedure is as above, but the acid is poured into the 
oleum (20 — 25%). Rise- r- i(tt f 5), as before. 
Table 11. is used for this rase. After mixing tho 
li<)iiid should fume. If it does not fume, tost again, 
ns in c. Variation in th(‘ strength of tho oleum 
from 18 to 25"^ was found to he without effect if 
frcM.' SO, w’ere in excess at tho end of tho test. Tho 
results are nfliahlo within 0’3% HjSO,. 

(e) Test for siilphuric acid (88 — 90%). — 100 c.c. of 
the acid sample (temperature 5°) is mixed with 
300 c.c. of oleum {%) — 25?{,, temperaturo-a®). 
Rise - r — (3a-^5)/4. Table TIT. is used here. 
After mixing the liquid sliould furnc. As before, 
small variatio^is in the strength of the oleum have 
no effect. Tho error should he loss than 0*5% H,S() 4 . 

The procedure described is in practice extremely 
simple and take.s only a few minute's. It was car- 
ried out by the men and girls engaged in operating 
tho plant, and wa.s found to yield excellent results 
at Queen’s Ferry, Gretna, Avonmouth, and other 
of H.M. factories. In one instance it was used to 
carry out half-hourly tests of each reservoir of an 
oleum unit for many weeks together. The test may 
If. T.Mti.R in. 
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also be recommended for many other plant opera- 
tions where the strength of sulphuric acid is re- 
quired, and it has already been used in connection 
with sulphuric acid concentration, acid mixing, 
nitric acid manufacture, and sulphonation. 

The data on which the tables are founded were 
obtained from acid and oleum samples which were 
almost pure, with the exception that they contained 
sufficient suspended matter to render them cloudy. 
In the case of acids containing much impurity 
some slight deviation may he expected. Thus, at 
H.M. factory, Pembroy, it was observed that oleum 
made from sulphuric acid recovered from T.N.T. 
waste acid always gave a greater rise of tempera- 
ture than is given in the tables, i.c., the figures for 
SOj content had to be reduced about 1%. With 
oleum made from sulphuric acid recovered from 
nitrocellulose or nitroglycerin waste acid no such 
deviation appears to occur. 


A SYNTHESIS OF 1C HLOR DIETHYL j 
SULPHIDE (MUSTARD GAS). 

BY J, E. MYERS AND H. STECHEN. 

On Noveml>er 20, 1017, wo were invited to under- 
take research on the synthesis of mustard gas. We 
were informed at the time of the existing synthesis 
of Victor Meyer (Bericdite, 1880, 19, 3200), and 
owing to the unsuitability of this method we made 1 
the suggestion that the compound might bo fermod j 
according to the reaction: — : 

_ SCL + 2C,H,^-S(C,I1,CI),. 

W'e were informed that this reaction did not give j 
the desired compound, and wo were given to under- | 
stand at a much later period that prior to our i 
work attempts had been made to prepare mustard ! 
gas by this method, but these had failed to give I 
more than a 7% yield. I 

After preliminary experiments and a considcra- I 
tion of the work of Guthrie (Quartf. Journ. Chem. ! 
Soc., 1800, 12, 116; 1861, 13, 134) and Niemann ' 
(Licoig’s Annalen, I860, 113, 288) wo dechied to | 
test the suggestion which wo had made at the 
outset. 

Ethylene was prepared by passing the vapour of 
ethyl alcohol over pumice saturat<Hl with ortho- , 
phosphoric acid heated to 220” C., and purified to j 
remove vapours of alcohol and water.* The ethylene i 
was passed ii io sulphur dichloride contained in a j 
wash bottle wl ii h was cooled. A vigorous reaction ' 
took place, and when no further absorption of 
ethylene was observed the liipiid was of a bright 
yellow colour. During the reaction a considerable 
amount of hydrogen chloride was evolved. 

The crude product was tcskxl for toxicity by 1 
application t^i the skin. A slight smear* on the j 
forearm caused acute blistering from the wrist to i 
the elbow and general swelling of the wliolo arm. I 

The liipiid was found to give on distillation 
some 20 to 25% of sulphur monochloride, and in- 
d(‘pcndent analysis gave some 65% of mustard gas. 
This preparation was carried out on December 31, 
1917, and was repeated frequently during the fol- 
lowing week. 

Being satisfied of the great toxicity of the pro- 
duct and of the probability that the method could 
be conveniently used for the production of mustard 
gas, informal ion of the method and a sample of 
the product were sent on January 6 and 8, 1918, to 
the autlmrit.y inviting us to help in the work. 

A considcra i ion of these early experiments 
showed: (1) That lh<i sulphur dichloride contained 
sulphur monoehlonde, and (2) that there was a 
secondary reaction in which sulphur dichloride 
chlorinated the mustard gas. The latter effect was no 
doubt duo to the deeemposition 2SCL, = S,Cla*f Clj, 
which was haste nerl liy the heat of the first re- 
action. 


We also examined the sulphur dichloride, and 
worked out a method for the preparation of tho 
pure substance. In our later experiments we 
started from this pure dichloride, diluting it with 
inonochloridc as desirable. 

Wo then turned our .attontion to the problem 
of avoiding tho secondary reaction of chlorination. 
Tho question of the action of sulphur mono- 
chloride on ethylene was being exaniinotl elsewhere. 

Our next experiments therefore consisted of 
allowing the dichloride to drop on to a cooled sur- 
face in presence of an excess of ethylene. In this 
way wo were able to prepare the product continu- 
ously, and when the cooling surfa(;e was at about 
8” C. w'O frequently obtained deposits of crystalline 
“ mustard gas.” Altliough this result indicated a 
high degree of purity in the product, it had the 
great disadvantage that the solid w'as very easily 
chlorinated by sucewding drops of dichloride. 
W'o were able, however, to prepare rapidly and 
conveniently a product which contained 70% 
of mustard gas with a melting point varying in 
different samples from 4 1” to -6° C. This series 
of experiments was commenced on January 30, 
1918, and w'as demonstrated a day or two later to 
representatives of an important works concerned 
in the matter, who set up a semi-large-scale appara 
tirn which by the end of February produced a 
material vep' similar to the laboratory product. 
This W'O believe to be the first works preparation 
of mustard gas in this country. 

Wo still sought to reduce the chlorination of 
the mustard gas, and it wms suggested by Sir 
Richard Threlfall and Prof. A. Lapworth that tho 
chlorination might be overcome by spraying the 
dichloride into an atmosphere of ethylene,* so that 
tho former might be so quickly combined that it 
would have no opportunity of spoiling tho pro- 
duct. In collaboration with Prof. Lapworth and 
Mr. F. Royle we tested this method, using an 
atomiser of the scent-spray typo whereby the di- 
ohlorido was sprayed by means of the ethylene. 
Our first experiments wore carried out in a four- 
litre flask, but eventually we used a 200-litro 
vessel. 

Tho reaction proceedctl in a very satisfactory 
manner, as will be seen from tho following table 
of typical results. Tho reaction was almost instan- 
taneous, and consequently we wore able to prepare 
tho substance rapidly and continuously: — 
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Tho variations in the results arc due to modifica- 
tions in the apparatus used. It was found that the 
host starting material was a mixture of 75% of 
dichloride and 25% of monochlorido. During the 
reaction some of the latter is used up. 

This method w'o found to be capable of producing 
a very suitable toxic material, and the method of 
w'orking.could l>e readily modified to give a product 
which had a suitable freezing point and w^hich de- 
posited no sulphur. 

During tho work w^e investigated tho possibility 
of quickly removing mustard gas from the exterior 
of shells, and after experimenting with a number 
of oxidising agents w'o found that a solution of 
sodium hypochlorite containing sodium bicarbonate 
W'a« moat efficient in this respect, the hand.s or 
pieces of apparatus being almost instanteoualy freed 
from the toxic substance. 

In concluding this very brief summary of our 
work we wish to thank Sir Richard Threlfall and 
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Profs. Dixon and Lapworth for the kind help whicli 
they gave us in many ways. 

Chemical Department, 

Tho University, Manchester. 

Rewived Jan. 14, ]<J20. 

• 

SUGAR IN OAT STRAW AND CATTLE FOODS. 

BY S. IIOARK COLLINS' AND ARNOLD SIULLER. 

Most practical farmers attribute much virtue to 
sugar in cattle food.s, hut few data have been pub- 
lished on the proportion of sugar in many of the 
commoner foods. Tlodmer, lio\v(!vcr, has recently 
refcrrtsl to the sugar in desiccated coconut 
(Analy.st, 1920, 45, IS). The matter is of practical 
importance, if only IxM ausc' good results may be 
orroiK'ously as(‘rilie<l solely to a high priced condi- 
mentary food rich in sugar, when the cattle arc 
being fed also with common LxhIs equally rich in 
sugar. Kellner appears to liave ignored the value 
of the sugar in fodder and meals. The siiimriority 
of early cut over late cut oat straw is probably duo 
to the greater content of sugar, which renders the 
early cut more palatable and nutritious. The fer- 
mentation of moistemed straw converts the sugar 
into alc-ohol, lactic acid, and butyric acid, all of 
the hope that others will he induced to make further 
if much advantage is gained thereby. 

The following preliminary retsults are given in 
the hoiw that others will be induced to make fur- 
ther investigations: — 
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4'(13 

Not 


determined. 


• roisonous unlesH smi ]iu« Loon dopriveti of i(s rt iiiin. 

From the almve results i( will ho seen (1) that 
there is amiile evidence that when cut green, oat 
straw may contain uiiwarfls of h of sugar, mostly 
invert; (2) that when cut fully riiK" the sugar is 
mostly lost. 

The amounts of sugar i\cre determimMl by 
Folding’s volumetric meilnxl. Some difficulty 
wan found in obtaining clear solutions. The 
cuprous oxide, instead of seiiarating in bright red 
clots, leaving a clear liquid on standing, formed a 
yellow muddy liquor, with the redii<<*(l cojipcr p<*r- : 
sistently remaining in susi>ension. In mitny cases 
the collodial nature of the solution, after ch'aring i 
with lead acetate, was due to the iiresence of fatty 
substances or essential oils, wliich wc find can be j 
removed by a previous extraction with ether. The j 
use of animal chanoal wa.s found to ht' of little 
value. I 

To determine the sugar, we prepare an a(pH>ous 
solution, using 5 grins, of food, extract with ether, 
add 5 grins, of lead aci’tate and 250 c.c. of water. 
This mixture is allowed to stand overnight. After 
filtration 50 c.c. of the solution is acidified with 
5 c.c. strong hydrochloric acid and warmed gently 


so that it reaches 60° C. after twenty minutes. Any 
lend chloride is filtered off, anhydrous sodium car- 
bonate added in excess, and the filtered liquid 
titrated with Fehling’s solution. 

The invert sugar content of the food is deter- 
mined ill the same way, omitting the heating with 
hydrochloric acid. 

THE CHANGE OF REERACTIVE INDICES OF 
FIXED OILS WITH TEMPERATURE. 

HY A. F. JOSEPH, D.8C., E.I.C. 

In a paper on the above subject (this J., 1919, 
.‘192 t), by C. Harold Wright, a moans of calculating 
the refractive index of a fixed oil at a particular 
temperature from the known result for another tern- 
[leratiire is suggosk'd. His formula — 

/< -(//, - l)(l -()'0076f,)/(l -{m)760-M, 

(where n and /i, are the ri'fractive indices at 
tenqwratures t and resjK'ctively) — is developed 
from Gl.'idsloiie and Dale’s expression for the re- 
fractivity constant (n-l)/t/ (independent of tem- 
fier.'tture), Mcndelwf’s observation that most liquids 
i'xpand according to the linear law Y = \\i\ -i-kt), 
and his own oliscrvations that tho coefficient of 
thermal expansion is the same for all fixed oils. 

ill a footnote he points out that the much simpler 
exi)r(*ssion (n~n^) (ti-t) (i.e,, the change of re- 
fr.ictivi' imlex per degree, or dnldt) is not a con- 
stant; in fact, however, it compared quite favour- 
ably with his own for constancy. Thus, for the 20 oils 
quotcsl from Pro(;t<'r’s work, the simple constants 
dujdi are as follows : —J47, ;1G9, 340, 365, .351, 362, 
.'156, .‘189, 349, .‘167, 362, 376, 364, 371, .‘156, 369, 376, 
356, .‘ISO, and 371 , all x 10 ®. The mean value of the 
al)ove figures is 0'000.‘163 and tin? average deviation 
from the mean 0000010, or 2’8%. The mean value 
for Wright’s coi'llicients is 0 0007.51 and the average 
deviation from the mean ()‘00002t‘l, or 3‘1%. 

The more conventional “ coefficients of variation ” 

■';v 

where M is the arithnietic mean of n results and x 
the dilfen'iice of <‘ach from it, an* .‘V4 and 3‘3 re- 
spix'tively. 

It was, ind<‘ed, hardly neeesRary to put forward 
a new method of .applying a kunperaturo correction 
to refractive indices for practical purposes, as 
Tolman and Munson (.1. Amer. Cliom. Sex.;., 1902, 
754)) had alnuidy demonstrakd what is illustrated 
by the above figures, i.i\, that dnldt for different 
oils is vi'iy nearly a constant, the value! of which 
tlnw placial at 0 ()00,‘165. 

I It appeairs L) the present wrik*r that Wright’s 
j method of correction d(K!S not introduce either in- 
! creased simplicity or accuracy in practical work; it 
I is, mor(M)ver, actually based on a hardly justifiable 
j assumption. His formula, as stated above, assumes 
I that the locfficients of thermal (‘xpansion of oils, 

I and of fats and waxes, are approximately the same. 

I But from a study of the figuri's given in a previous 
j paper (this J., UK)7, .514) it appears that the.se are in 
I no closer agreeimmt than the values dn/df. Thus, 
for twenty of the substances dealt with in the above 
paper (neglecting those such as stearic acid and 
paraffin wax, w]ii( h are not true oils and fats, and 
which give abnormal results) the moan value for the 
tMX'fficieiU of tliermal expansion is 0 000699 and the 
averap ileviation from it is 0'000023.‘f, or 3'3%. 

It is therolorc suggesk'd that correction of re- 
fractive index for temperature should be made by 
the simple metluKl of adding or subtracting 0'000.36 
for every degn'c of temiieratun! (orrection. Thus, 
in the example given hy AVright, the refractive 
index of rape oil at 28’8° lieing 1'4696, the correction 
for 40° is 1 l'2x0'00{)36 - 0'0040, giving 1*4056 for the 
desirixl figure, as agaimst 1'4^5 using Wright’s 
factor. 

Wellcome Tropical Research Laboratories, 
Khartoum, .January 22, 1920. 
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MU. QUI.NTIN .MOOUK IN THE CHAIR. 

Wl-yiTlNG POWKU AND ITS IlKLATJON TO 
INDLISTHY. 

liV W. ir. NUTTALL, F.I.C. 

AVhcli ;i drop of licpiid is placed on a level solid 
•siiri'aco tliere are tlirco possibilities; eiilier the drop 
svill ri'taiii its ^lolmlar form, a.s, lor example, nior- 
c ury on p:lass, in which case there is little or no 
wettinji; of the solid by the liquid; or the liquid 
will distribuU' itself evenly over the surface to 
iorm a continuous lilm, as, for example, benzene 
on wJiieh is an instaime of complete wetting; 

or, lastly, the di-op of liquid will flow' to some exUmt 
and form a definiU; angle of contact betiveen the 
surface of the solid and fho air surface of the 
drop. Such :i condition is to bo regarded as partial 
wotting, and is ('xem|)lificd by the beliaviour of 
a drop of water on a slightly dirty glass or metal 
“surface. The smaller the angle of contact whicli 
a liipiid forms with a .solid surface, the higher is 
its wotting power, and wdth complete wetting, the 
angle of contact b('comes zero. 

Th(3 ;d)ilify ol a liipiid to wet a solid is a property 
which is made icse of in many technical proces.seiS 
of great div<'rsity. A method of comparing the 
wetting jiower ol diflerent li(|uids is a frequent 
iiet.’cssity in such proci'ssc.s, yet the methods adopted 
show' that tiu' ])rincif»l<’s upon which wetting d<!- 
juuids are not g/uierally nnderslood. Whilst the ' 
j»roc('ss of Welting is jiossibly a highly complex one 
and not yet (omph't<dy understood* ’yet there are : 
eertain laiidy well (hdlned factor’s upon wliich wet- 
ting niainly deoends. attcuuion to which is usually ■ 
Milhcient to on la ome most of the diflicul! it's eil- i 
(ountei'td in (('clinical ]3roc('sses in which wi'tting 
in its l)road('st .s'uea' plays a part. 

Quincke,* in 1877, was the first to poiet out the 
more obvious of these factor.s, and I will briefly 
reiterate them. • 

The splu'i d al form assumed by a drop of falling 
rani is the . idt of the ]ir-essui-e esej-ted by the 
surface film, i.sually known as surfae<' tension. 

A drop of ()il suspended in dilute alcohol of the 
same (huisily likewis(i assumes a. s|)hei’ieal form 
as a resull tif the t<'usi()n.s exerted at fhe inter- 
face of (be oil and dilute alcohol. This tension is 
usually known as intei'facial tension, and will exist 
at tlu' interlaic of any two immiscibh' liijuids 
Now consid(>r the surface of a solid The coius'i)- 
tion ol .'1 .stretched film exerting a distinct tension 
.at the suidace ol ;i solid is not .so easy. Vet such 
undoubtedly i xi.sl.s. all hough its pr-eseiu e cannot 
lie readily demoiisf rat ( m 1 . Fiirtluu-, in the ease of 
a liquid in eontaet with a solid, .judging from 
analogy we slunild expi'ct an interfaeial tension to 
exist hetween Ihe lupiid and the solid 

r,ot us imsuinc tlint n cl.of, of li<|ui,l I,.ss boon 
pbicod upon bo su. faoo of ii solid, lbs bolinvimir 
ivill bo nioiidy dotonninod by tbo roliitivo v.iluos 
ol t.broo distinct (enstons. (Jf Ibo drop is siifTi- 

ron'skforod.) ' ‘ 

There is the .snrfaeo tension of the liquid (T ) ■ 
the surlace k'Tision of the .solid (d\) ; and the inler- 
laeinl tension of the liquid to the solid (T, 

Iho surface tension of the liquid (T.) will be 


exerted in tlie direcQon of tlu' arrows at A (fig. 1), 
and will tend to maintain the drop in its spherical 
form. Similarly, the interfaeial tension (T , 
will b(* exerted in the diix'ction of the arrows at B, 
and Ibis tension will also tend to roll up iho drop 



Fig. 1. 

and maintain its splierical form, Tlie surface ten- 
sion (d,), however, will have ihe opposite effect; 
it will be exerted in the direction of the arrow’s at 
C, aiwl will .strive to draw out the drop into a 
more and mor<‘ lenticular form; the angle of con- 
tact of the drop w'ill tend to hccouie small(*r and 
smalliT unril finally the latter forms a continuous 
film over the surface of the solid. For this to 
hapfM'u it is not diflieult to s(‘o that the surface 
tension of tIu'' solid 'r, must exceed the sum of the 
surface tension of the luiuid T, and of the inter- 
faeial t<uision T,,, — 

J 2 Ti i 1 1, ;2 

Since two ol those tensions, viz., the surface 
tc'iision of the solid flk fkc inf<'rfacial tension 
hetw('<>n the solid and the liquid Tjj are 
ind(d(>rniinate, diiax t ('X|)eriii)enlal verification of 
this inequality is not pov^sibli'. Bbntgen*, hovvcvei', 
has succcM'dcd hy indin'ct nu'inis in establishing its 
validity for flu* systcuii riihl)C'r / wat(?r. (.krtain 
indirect dt‘(('rminat inns which T have made are also 
in agr(‘cment with the iuc(piality. 

By a method to which J shall refer later, it is 
a eoniparatively simple mattTu- to determine the 
iiiterf:’(‘ial ten,''ion of a lliick oil to a .soap solution. 
Bnf.li th<‘ surface tension of the oil ami of the soap 
.solution can he found hy any of the usual methods. 
If a microscope .slide is sim'ared lightly and evenly 
w ith tlu‘ I hick oil, the surlai'o of tli(\ oil approxi- 
mates snflieicnfly closely for the purjio.se of tlie 
e\[K'rim('nt to a solid surface, ilu' surface ten.sion 
T, ol w'bicli, as well as it.s interfaeial tension to 
soaj) solution T ,, ar(‘ known. In rny oxperi- 
nient.s T used castor oil ami two soap solutions of 
diflerent strcngflis. Tin' results obtained are tabu- 
lated Ixdow, the figures bi'ing given in dvnes per 
cm.: — 


(T, I T,.,) 
WottJnK 
pewer. 


Soap 

Surf. •ICO 

S III- fa CO 

Iiiloi'facial 

t('l».'<inn 

tension 

Icnsionof 

Rolu(i(i/l. 

of sna 1 1 1 

fioliit.ioii. i 

of oil. 

oil and snap 
solulion. 



I’l 

T.. 

'■’os- 

A. 

34(1 1 

3S-1 

()-4 

n. 

4(i-s ! 

38-1 

10-4 




' 3-1 

-131 

11 the ix'lavion bi'twctui the lliix'o teimions, .stated 
above, is valid, since in th(> ease of solufion A the 
expiession T, (T. lT, ,) is positive, wo should 
exp(*ct tnrit this solution would W('t and form an 
even lilm ov('r a slide projiari'd with ea.slor oil; also, 
since with solulion B tlie same c'xpression is nega- 
tive, we should not ('Xfieet wx'tting. This was 
aetiiallv lound to he the ea.s(\ The greased slide 
was completely covered and wett('d when solution A 
was poured ov('r it; whilst a similarly prepared 
.slide, on Ix'ing treated in the same manner with 
solution B, w'as found to assert its grea.sy nature, 

' " Mltthoiluns Elniiier V’orsuchc aus dom Goblet der Conllla rltlt. " 
Wlod, Annalon. 1876, II.. 321-28. 


0 
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the boap solution running into drops and failing to 
wet. 

From the above inequality it is evident that 
for a liquid to possess a high wetting power it 
must have a .low surface tension (T,) and also a 
low infceriacial Uuision (Tj j). Further, it is 
evident from fig. 1 that the dfect of n'ducing the 
interfacial t/cn.sion (T, will he to cause tlie 
liquid to spread over the surface of the solid, 
even if the surlaci' tension T, is fairly high or, 
in other words, it is the iiiP'ifaeial t<*nsion 
Ti, j rather than the suriate (msion of the, 
liquid Tj, whieh is the main determining factor in 
wetting. Tile figures in the ahov<» table hunl support 
to this conclusion. Jn f;u t, in eomitlele wetting, tin* 
intorfaeial tension T,,, is retlueed practically to 
zero. 

The process of \\4'tting, how4'\’er, is not so simple 
as would a])|)('ar from .a t onsideration of the above 
inequality or of its exjx'riniental vcuiticat ion which, 
atbfT all, is piiix'ly of tlieeretical intere.st. In 
f)ractice account must be (.lioui of .at least two other 
factors, a hich, un(l('r (a-rtain conditions, may cau.s«' 
the !ilM)ve la'lationsliip to fail entiri'ly. 

Tlie first of these disturbing factors is (“onceriK'd 
Avith th<‘ solvent projierties of the w<>tting liquid. 
It usually liapjn'us in aclujil practice that the 
surface to be wetted is alrcsuiy coated with a waxy 
or grea.sy film. If the surface of tlie solid is to 
bo reai’hed, tlu' wetting licpiid must have a (*ertain 
solvent action on tliis wax or grease. If the inter- 
facial tension of tlu' liipiid is low, this solvent action 
nwd not 1 k> great, as, if the surfa<-e of the solid is 
reached in any oiu‘ place, the waxy or greasy lavi'r 
will lie disfilaccM:! by the widting liquid, because its 
interfaeial tension to the solid Avill lie lower than 
that of the wax or gn-asi' to the solid. The <leter- 
gent property of soa|> is d'U' to tliis action. Jf, 
on the other liand, the wetting liipiid has no sol- 
vent action on tlu' w.ax or grease tlu're is no actual 
( ontact betw('eu the li(juid ami the solid, and there- 
fore no wetting, d'hu^, lor example, it is firobablo 
that the reason ahy inerciirA' fails to ivet the sur- 
face of so many solids is not entirely due to its high 
surface tension, but also to the fact that it is in- 
capable of dissolving the surface layer of moisture 
which adh('rc,s to ninst .solids. 

The .second factor, liahh' (o Autiate. conclusion.s 
drawn from the expression conditioning Avetting, is 
concornrHl uitb the iilicnomenon known as surface 
concentration or capiliiarv ad.sorptioii. Tf, with 
increasing e.am-oiitral ion , the surface tension of 
an aqueous solution of a. siihstanee decreases it Avill 
1)<> found that the solute tends to aggregate in : 
Iho. Iny.;rs of tlio s„l,itinn.‘ nr„- 

tfuns, and v.anous other suhstanees posses.s this 
pnqierlv to a marked degree. Aqueous .solutions of 
dyes, kept in stoppered hotth's .so as lo preclude 
eAmporaiion, f.vqmuitly slmw visible aeeiiniulation 

+b^!T-ir’ 'n-i-!''' has calculated 

that Auth .1 solution of sodium glveocholate 

there is an extremely (bin surface layer, ibe de-ree 
Qf <;>nemi ration of wfiid, is about 160 tirnos that 
of tho hoik Th,. rosnit of this snrfnro ! 

tration is the peculiar superficial viscosity or 
rigidity, first obscuved by Plateau. T In the'\-,M> ' 
of saponin this surface viscosity or rigidity may* I k- 

tehl* so poll in, the hiihhl,. film ivifl ho foiiiul 

iPiilo flitrormil from i 
fhl Vi""' "■'lil't tho orifiH. of ' 

the pipe 1.S hold in a vertical plane, so as to di.stiirh i 
tho symmetry of the huhhle. tlu- shrinking filin ' 
^ crinkled appearance, until finally tb<‘ro ! 

the „ j 

tothS”!? '■Sdwi M « thBOrpUon. Mthm aDpSf” ' 


* results a vertical semi-solid cylinder with almost 
; opiujue walls. 

Verniorel and Dantony* were the first to point 
out that a liquid exhibiting surface viscosity to a 
marked clegree had in c onseqiiencie a high wetting 
])c)wcr. Solutions of saponin have marked Avetting 
; ]>owers, although the surface leiision of such solu- 
tions is eomparatively liigh. Thus a 1% solution 
of saponin is capable of welting a glass i)lal<‘ coatc cl 
Avith parafrm wax, although a 5^', solution of soap 
fails to do so. Tlie Avetting power of .solutions of 
saponin, gelatin, etc., .sc-ems to clejiciicl largely upon 
their capacity to form lic|uid ])lam-s, the liigh siipei-* 
fieial viscosity of which prevents i-ii[)ture and run- 
ning togc'ther to form drops. 

'file phenomenon of surface- coiicentra tioii is, hoAv- 
4‘vcr, ot intc-rcst from aiiollu-r point of view. It 
has long been ohsc-rva-d that the- apparent surface 
tc-iisions (static) of soa]) solutions are jiractieally 
identical lor all cDneciil lat ions betAveen 10^,' and 
dT ; .t More recent inve-stigations have-, hoAvever, 

' sliow n that this statemc-iit is only tnu- if the sur- 
face tension determination lias bc-eii carried out on 
an o/c/ .surface. llayleigh^ suecec-chal in sliowiiig 
, that, if the surface teii.siou of a 0-25 ' solution of 
' sodium olc-ale is measured within 1/100 of a second 
after the formation of the- surface, tho surface ten- 
sion (dyiiamie) approximate.s clo.sely to that of 
waO-r. Tliis initial tension, however, quic-kly falls 
until the ordinary value for tlio surface tension is 
reachc-d. Itayleigli’.s results have- hex-u roiieatc-dly 
confirmed hv otlier workers, and a distinction is 
now' drawn between what are known as tho s/afic 
and (I jpitunic surface tc-iisioiis. TJio static siii’fneo 
O risiou is the- one- olitaiued, A\ h(-n tlie determination 
is earric-d out on an old surface, as Avith tlie capil- 
' lary rise- and stalagmoim-ter metliocls. Tlic- U-riii 
i “.surface- tension ” as gc-nerally usc-d in text-hooks 
^ relc-rs to static surface t<'n.sion. The dynamic sur- 
face tension, on the cither hand, is the value oh- 
tainc'-d Avith dc-termiuatious on perfectly fresh sui- 
fac(\s, as ill tig- im-tlicMls iiiA'olving tin- use of jots, 
.Hirfac-c- ripples, <-te. Tlie dynamic surface' tension 
is always jll-defliu'd, its vaiiie is depc-ndent Ufion 
the age of the surlacx-, and gradually pa.sscs to 
that of the static tc-iision. 

Thi.s strange.' hc-liaviour of soap and other solu- 
tions is to Ik' irac’c'd to tlie jihenomenon of surfaco 
concentration or adsorption. 8oap i.s a substance 
whic-h is posMiA'ciy adsorbe-d, that is, it accumulates 
111 the .siirfac-e layers of a .solution, and as surface 
tensicui is .a function of the .surfac-c^ layc-r.s only, the 
piosenc c- ol this c oneeiitratcsl .surface pellicle of soap 
Miliiiion Avill Ix' evidencc-d by a low surfac-o tension. 
The pc-ciiliar behaviour of a .soafi Boluiicui referreJ 
to above Avould tiierc-forc- find a ready explanation 
in the product ion of tliis surfac-c^ pcllic-le of soap, 
the conc-n tration of which is but little affected bv 
th.at of (he hulk of the solution, 'j'he formation of 
this .surfac-c pelliclc' is not instantaneous, but 
rc'C|Uirc's a certain lapse of time; henc-c- the existence 
ot the dynamic- and static .surface tensions and their 
gradual passage one into the other. 

Having r<?nc;hed this stage we are now in a posi- 
tion to consider some of the more common methods 
which have IxK-n iisc-d in comparing the Avetting 
power ol ditrerc-nt solutions. Tin- rnc-thod most fre- 
quently adoptc'd is a determination of tho surface 
tc'tism,, ol the solution. (Vin the .snrfaee tension 
of a. solution afford a reliabie indication of its 
wetting inmor? I think not, and for two rea.sons 
firstly, we have- scum that the conditions for a 


T)nuvoIr inouiilant, cIoh iriHOPta 1<1 cs o 
f oniuf Iclo-M Moyc-n <t(« rc-ndor munllluntc-fl toutoH Iph Ucuiiiltog cupriaiic 
‘ rentl., 191*2, |44. lM()0-2, * 

T MnraRonl. " (Tebor die- AuHltrcItimK dcT Tropfpn elner yitishlir. 
317-,”"' ' * OI.crM. hii Bluer an.Uircn," Porit. Annulcn, 1871. 143. 
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liquid to wet a solid surface are expressed in the | 
inequality 1 

Tj > Tj + Ti,j , I 

From what has already been said, it is clear that j 
of those three tensions it is the, interfacial tension 
which is the predominating factor in determining 
wetting. Obviously some regard must l)e given 
to the nature of the surfaee to be wotted, and ()l 
the three tensions coneerned, the surtaee tension 
of the licjuid is the only one which has no con- 
nection ivith the surfaee of the solid. Tt is thus 
certainly the burst desirable of the tbres? iijion wliieh 
io base a judgment of wetting power. The fre- 
quently recurring statement that liquids witli a 
low smfact' tension wet more readily tlian those , 
with a higher one is not strictly true, for it does 
sometimes happen tliat a liquid with a higli .sur- 
face ttmsion and low interfacial tension wets bettor 
than one with a low surfaee tension and a high 
interfaeial tension. 

iS('eondIy, the suifae(‘ tension of a .soap solution 
cannot he accepted as a criterion of wetting power, 
hecausf', as we have seen, the determination of the 
surface tx'nsiuu (static) is sc'i'iously vitiated by sur- 
fac(‘ concentration elft'cts. Sglutions containing 
rc''pective]y 10"', and 0‘1% of oleic soap all 
possess much tlie same sniface tension (static), hut 
their wetting power lowanls, say the leaf of a tree, 
is quite distinct. 

W'ifiiiuj iKurvr of Pmlhnn ninth :<nhili<>n lotrmds 
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sodium olcati', will sliow th.at up to 2 , of fatty acid 
there is a progressive iiiereaso of wetting powi'r 
with the roneent ration. Further, whilst, except 
in the case of extreme dilution, there is but little 
■differonee in the valiu's of the surfaee bmsion, 
the value's for the interfaeial tension go more or 
less hand in hand with those' of tin' wetting power. 
If, therefore, it is eoiueiiicnt to estimate only one 
of the thr<H.' tensions eonecnied in wetting, the 
interfai'ial ti'iision is certainly preferable to the 
surface t(?nsion. 

Aiintlter metliod of < ompariug the wetting ])ower 
of solutions lias heoii based upon a comparison of 
the auiount of liquid whieli adlieres tea solid olqeet 
of .standartl size and shape, which is dipped into 
the liquid and then eaix fiilly withdrawn. 13ut w<^ 
liave seen that tlie power to wt't is dependent upon 
one or both of two main factors: (1) a low inter- 
faeial tension and (2) a liigl. surface viscosity. One 
of the results of a low inU'ifacial temsion, where 
surfaei' eoueeutrai ion elfvcts are not ])arti(,'ularly 
inarle'd, is to cause the liipiid to “run” ea.sily. 
In the test nnd<'r consideration the low interfaeial 
tension of the licjuid would cau.se it to wet the 
iinmerscHl solid, from which, on withdrawal from 
the fluid, all excess of liquid would “ run ” off very 


rapidly leaving behind, howover, a contiuuou.s film. 
The effect of a high surface l i.scosity Avould be in 
the oppo.site direction ; as soon as a thiii lilrn of liquid 
WJI.S produced surfaee eoneeent ration would come 
into plaVj as a result of which draining would be 
largely liiiidered. The amount of liquid adliering 
to the solid would he tin* is'sultant of Iwat opposite 
ell'eets, and as such we should not expect it to differ 
in any marked degree, whatever tlw solution under 
investigation — a view which exiiei iineiit conUrms. 

It is a matter of eoinmon exjiei-icnce that an 
emulsion of oil in any litjuid always po>sesses good 
wetting profierties, and one mellioil of measuring 
wetting power is by a eonqiarison of the emulsifying 
power of the liifuids in question towards a standard 
oil. Theoretically the nielluKl is sound, and it may 
he of interest to point out why. 

Donnan* has showui that a soap solution acts as 
an emnisitier by virtue of its low interfaeial tension 
with respect to oil. 7'Jie result of this low" inter- 
facial teiisioM is tw'o-fold. Fii*stly, th<' soap heconieH 
{•oueeiitratcd at tli<‘ surfaee of the oil globules, and 
owing to the siirf:iee viscosity |>rodiiced thereby the 
lilrn of li(|ui(l inli'rvcniiig hcU^ceii iwo oil globules 
resists thinning and the couscfUK'nt eoalesisuice of 
the globules. 'I'his explanation also {irohahly holds 
for i iiitilsify iug agents ollnw than soaj), ('crtainly 
in milk, which is a good n jirescntative emulsion, 
tlie globules of fat ai<‘ surrounded by a tenacious 
coating, which uudouhledly consists of adsorbed 
albuminous mattr r from the seniiri. Jt is so tenaci- 
ous that it can partially i>roket the fat globules 
from the solvent- action of <‘t lu )•, as it is imjms.sihle 
to extract the fat completely from milk by ether 
witlio'it <lr.ving tlie milk ami so (b^stroying the ad- 
sorbed film surrounding the globules. ]n fact, if 
the oil content in an emulsion is large, the surface 
rigidity or viscosity at Die interface of each of the 
oil globules heeome.s visible in the thickening which 
le.'^ults in the emulsion. The viscosity of a concen- 
trated oil emulsion is considerably higlier than that 
of tlie oil and of tlm emulsifying solution, and this 
, inerea.se in viseesity may he regarded as the rc.suit 
; of tlie surface riseosity effects oe<'urring at the 
! interface of each oil globule and tlie arpioous matrix. 

Something of the character of (his adsorbed film 
which is formed at tlu' surfaee of the oil globules 
may he gathered Iroin the lollowing simph' experi- 
ment. If a fair-si/e<l globule of thick mineral oil 
; is placed on the surfaee of a somewhat emiecntratod 
solution of saponin, and liy means of pipette saponin 
solution is introdured into the centre of the floating 
' globule^ of oil, it is j)os.«ihle to prorlncc a bubble 
of oil Tilled with saponin solution, the bubble iteclf 
floating within Die external solution. The thin 
layer of oil forming the skin of the bubble, whilst 
of itsf-lt qiiit-e incapable of giving a tcnaciou,s film, 
has under the eouditions of tlie experiment l)ecomo 
so lortified, both internally and externally, by the 
saponin adsorlKil on each interface that a'eom- 
paratiyely rigid structure resuUs. This bubble of 
oil is in fact a. large scale representation of the 
condition of a. minute globule of oil in an oil emul- 
sion. exeept. of course, in the latter ease, the globule 
of oil c ontains none of tlie emulsifving agent within 
itself. 

i The s«'(;oik] reason why a licjiiid, possessing a low 
j intei laeial tension witli respec t to oil, should pos.sess 
I high c'uiulsil ving powers is a simjde one. The force 
: lending to hi-eak the. acjueous film intervening 
i lu'twi'eii the glohnles of oil is that of the interfaeial 
ten.sicm of the ac|Ueoiis licpn’d to the nil, am! if thi-s 
IS small, it i.s not siith( ifoitly strong to withdraw 
' the ac|ueous film separ.ating the globules. Thus, 
tho main requisite for a liquid to have a high 

' 1889 Phem., 
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einulsifyinff power to an oil is that it shall possess 
a low iiitorfacial tension towards that oil. We have 
already seen that tJio main factor in doterminin^j; 
the netting power is a low iiitorfacial tension to- 
wards tlie surface to be wetted, and, as in actual 
practice such surfaces are ^usually of a greasy char- 
acter, it follows that a good einulsilKU- is also a good 
wetter, and that, therefore, emulsifying power is 
a very good indication of wetting power. 

One otlier power of iiio.st wetting liquids has ])een 
suggested a.H of us<i in the eoniparisoii of wetting 
power; that is, foaming power. 'I'he property of 
roaming and tlie factors which lead to the forma- 
tion of a permanent foam liavc' fiu imsl ihc' snhjrf i 
of a consi(lera)>le amount of investigation by vari- 
ous woi'kc’rs, amongst wlioni may h<‘ mentioned; 
Plateau,* Qninck<‘,t Rayleigh, + J)onnan,§ Shorter.l! 

A foam is now gcmerally regardiNl as an emulsion 
of air in a li(|nid. Supjiurt is lent to this view hy 
tho fact that tlu' rcspiisite (‘onclitions for the pro- 
duction of a permanent foam aie c'xaetly analogous 
to those necessary for the formation of a permanent 
emulsion of oil iti an a(|ueuu.s liquid. These we 
have seen to consist in (I) a high .surface vi.seosity 
of the intervening film, and (2) an intc'rfaeial ten- 
sion so low as to l)e im ajiable of hrc'aking this fihn. 
In tlie ease of an oil c'mulsion tlie intervening 
matrix preicuils tlu' coah'.seeiice of the oil globules, 
and similarly, in the case' of foam, it is tlie inter- 
vening matrix wliieli jirc'vents the' eoalescenee of 
the air Imbbles. With c'lnulsions of oil, therefore, 
it is the intertaeial tension of the aqueous liquid 
to the oil which is the determining factor; witli 
foams, on tlu' otlier hand, it is Ihc* interfacial bm- 
sion of the aquc'ous licpiid to air, i.c., the snrfac'e 
tension of the acpieoiiH licpiid, which is of import- 
ance. The propc'rty of giving a l.isting foam, iliere- 
fore, indicates that the li((iiicl j»osscsses (tl tlie pro- 
perty of surface' C'lmc.'C'iil ration, such as safioniii 
solution, which shows c'xccplional frothi/i:'' powc'r, 
and (2) a low surface tc'iision, such as suaji solu- 
tions, Hiucc', liciwc\i'r, wetting poWc'r is mainly 
dependent on a low intc'rfai i.il b'lision. tlu' ability 
to give' a j)crmani‘Mf foam doc,', not iK.’cessarily in- 
dicate a high welling |>ow('r. .As a mat t<‘r of fac't, 

.1 liy \ c ' cx .- miiiii'd liciinds which , whilst jmssessiiig 
an c ' xtrc ' iiK'ly low int <' rfaci.-il tension towards oil 
and thus a high ws'iting power , were cpiitc ' incap - 
able of living a fo im , 

Tt will now ho I'c'iogniscd <h;il wh(‘lh<*r wc* are 
concerned with tlu' eoiiiparison of c-miilsifying power 
or of wc'ttirig pow<'r, it is thc' jiitcrfacial tension 
whic-h i'l ill.' cjccidiiig factor, and that a simple 
method <■)! (h'lrrmiiiing (he intcrfacial Ic'iision would 
afford us a ipiaiiti tati v.' ii'.-t of coiisidcrahle jirac- 
tical valiK', Ttiforlniiately, .me J have already 
pointed out, the re is no simple ;ii)(l clin'c t nictliod 
liy which the in tc'rf.acial tem-am of a licpiid to a 
solid may lx* measured, hut oi tl;'- c;ise of two 
licjiiids. as jui oil and .i .solution of .so.ap, the deder- 
mination of their intcrfacial tension olh-rs no ditll- 
culty. .And siiuv in ilm majoriev of easc-s the' sur- 
face wliich We are c once'rm'd in wc't’-ng is .'i greasy 
or waxy one, there se'cms to In* no v.iial reason why, 
for the purpose of c om|iai isoii of wc'ltin*!; jiower, a 
thick oil should not Ik* takm to r.■pre.^(Ull the .solid 
surfacx'. This is a meiliod uhi< h I have follow'ee! 
for some* years w ith highly sju istaftorv i»esnlts. 

The determination of tie- interfaeia! tc'iision 
botwTCii an oil and a .solution of soap is carried out 


• /rtf. c/e. 

f Uflber pcrlodiaclie Aiisbn'ltiinK an Fliif,sigk‘'inih(‘i(l.i< hen and 
dacliircJi hc^rverRenifone U(wvci?uagHer.s()i(’ii(uiiacii Wii-d Ann 
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i loc. cit. 

f Note on the elfl.sticity of Films and the Foaming of SoJutioii.q 
Phil. Mag., 1912 (d). 27. 629-32 ; '* Clashificufion of Fuaming Solu- 
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ITS BELATION TO INDUSTRY. 


bv of .Donnaii’a “drop pipette” (loe. ett.). 

: Tho pipette is filled up to a mark on tho upper 
limi) with a sel(M;ted standard oil, lowered into a 
glass jar eoiitaining a given volume of the a^uooua 
ticiuid under examination, and clamped in an up- 
right position. The ii})pt'r stopciK'k i.s then opened 
and the nuniher of drops of oil counted until the 
Ic'vel of the oil in the pipette sinks to a mark on 
the lower limb. The size of the drop and Ififnce tho 
drop nuniher is dependent upon (1) tho interlaeial 
tension, (2) the size of the aperture of the pipotte, 
(d) the ditfereiice iu density between tho oil and 
the aciueous liquid, and (4) a constant depending 
upon the size c)l the aperture, tlio difleienco in 
density, and Llic> interfaeial tension. If alvsoluL-o 
\ allies are recpiired, all these lour tactors must bo 
taken into aec;ount. The calculations are somewhat 
tedious, but have betui described fully by Lowts 
(/or. til.). 

AVherc; c'oiiijiarative values only arc required, as 
ill the deterniinal ion ol wetting and emulsilying 
powers, lh(‘ inUrfuc-ial tension may be taken as 
iHVerselv iiroporfional to tho nuniher of drops sinc-e 
the dm meter of the aperture remains constant, 
whilst tlu' difference in dc'iisity betwasui the oil and 
tlie fluid ('xamiiied does not usually vary greatly. 
vSinc.*e the wc'Liing or emulsifying power varies in- 
vor.sely as the interfaeial tension, the wetting or 

' c'mnis'ifying powc-r i.s directly proportional to the 
dro|) numht'r (eoiiqiare table p. tibT.) 1 have dt.'- 
sc-rit)('d this method more fully elsewlicuc' in collahora- 
li<m withCaioper.' Wc'ic'alise tlmt tlw' mcfhud i.soia-n 
to c'ertain objections, but we havc^ found Iiy exp(?ri- 
eiice that it. affords a ready means of determining 
and expressing in niiiiierieal value llu'. wetting and 
emulsifying power of a .solution. The' apparatus 
lequirc'd for the b'st is simple', and it attention is 
given to a few simple preeuutioiis reliable results 
are easily obtaiiu'd. 4 he metliod, uiilortunately , 
has its li'initatioiis. AVben c'lnplnyed witli .solutions 
of gelatin, saponin, c'te. Liiese slionid Ik' extremely 
dilute; with stj-onju-r .solutions of .sueli sub.itances 
surfaei' c oneentratioii at the interiaee ol ilie oil and 
acpieotis solution beci>mes so marked that, quasi-solid 
surface's are incduc'od, with the. result tlmt tho 
drop nuniher and In'iicc* the' value found for the 
interfaeial tension arc' c'ompletc'ly \iiiatecl. 

Jn eoncliisioti, a fc'W of the many inclustries in 
wliic'h wetting pouc'r plays a. more or less important 
[lart may he luc/ntioned very hric'dy. 

I’ iha|)'; the most olnioirs is the llotatioii process 
for tiu' sc'paration of mineral, s, an industry whic h 
has made enormoii.'; strides during rc'cc'iit yc'ars, en- 
abling. as it does, low-grade tailings, hitherto 
wa.sted, now to be c.'xtractod prof/tably. 'riie prin- 
ciple u[K)n uliicli llu; proc_a'ss is based is tho fact 
that the same licpiid wets a mineral sulphide and 
((iiartz to a dillereiit extent, and further, tliat this 
clilferc'iiee in “ u ('ttaliility ” is ncec'nluatcd by tho 
atldition of a .small C(uaiility of a suitable oil, which, 
hy being .seh'etiic'ly ad'.orhed on to the siirfaco of 
llio sul|)hidc', render, s it moio dilHeult to wet. 
Similarly, hy the addition of an acid or alkali, the 
snrfaec of quartz is rendere d more' c'asily wottable. 
At the recent Scientific and Industrial I'lxhiliition 
held ill Glasgow a iirocess was shown working in 
wliicli fine' })artich's of <‘c)al wen' sc’paratexl from 
earthy nmtb'r through thc'ir clillV'rc'neo in “ wel- 
tahility ’’ hy a common solution. 

'riiere are nimu'roii:-i other inclii.sLrie.s in which 
wetting power and emulsifying power play an im- 
portant, though peihaps not such an obviou.s, part. 
I’akc' the case of coal-tar disinfectants. Why should 
an emulsified disinfc'ctant po-ssess a higher disin- 
fc'cting c'CK'flicient, a.s mea-siirc'd hy the Rideal- 
Walker or similar test, than a clear soap solution 
containing tlic same content of tar aoids? I do 

i ♦ ” Wottlu*? power ,'nuJ its Doterminatlou.” .T, Agi ir. Hui.. T« 
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not suggest in this case that it is duo to a higher 
Avetting power, although a high wetting power in 
a disinfectant is very desirable so that it may thor- 
oughly wet tlie surfaces which it is intended to dis- 
infect, and, as we have seen, a good emulsion is 
a visible indication of high wetting power. I think 
that Chick and Martin’s* explanation ol tin' 
superiority of an emulsified disinlectant is correct, 
VIZ., that the bacteria arc adsorbed on to the fine 
'emulsified particles of the tar acid, and are thus 
brought into direct contact with the germicidal 
agent in a liighly con (‘<uit rated form. And, if this 
be the case, the larger the snrfacc of tar acid ex- 
posed, the more highly efficient will Ix^ the disin- 
fectant; or in other words, the globules of emulsified 
oil must la‘ made .as small as possible. The lower 
the interfacial tension between the solution of soap 
and the tar acids used, the finer will bo the emul- 
jsion. 

An almost identical problem is offered by tho use 
of Twitcbell’s reagent for the saponification of fats. 
Twitchcll’s reagent owes it efficacy to its great 
emulsifying power, whereby tho fat is broken up 
into innumerablo fine globules, so that as large a 
surface as possible is I'xposod to hydrolysis. Jt 
might easily bo determineil if the reagent is up to 
standard and if it is the most suitable form for 
the particular kind of fat in use by a determination | 
of the intorfacial tension of solutions of the reagent j 
and the fat, although 1 have never determined such ; 
myself. j 

Sometimes probhuiis of the opposite character I 
are encountered, where it is the object to avoid the | 
formation of emulsions. Tlie use of oil in turbines i 
is a ease in point. Some time ago it occurred to : 
mo that the droj) pipette might be employed in this j 
connei'tion also, as an oil with as high an inter- j 
facial tension as possible would be tlie most .suitable | 
for turbine work. One of tho large oil companies j 
w.as good enough to supply me .t^itli a dozen .spcci- i 
mens of oil, some of which Avere lijiown to be un- j 
suitable and .some suitable for turbine work. J 
graded tbmn according to their iriterfacial tension i 
towards water, and in only two rases wa.s 1 in 
error. I Ix'lieve that if, instead of carrying out the j 
•determination of tlio iutcudaiual tensions at ; 
orilinary temperatures, T hiid worktHl at ono more i 
nearly apiiroaching working conditions these two 
■discrepancies might have Ix^n avoided. 

In every iiroivss in whicli any liquid is applied to 
a solid surf... o the question of' Avetting must play 
some part, lake tho ease of tlio application of i 
contact poisons as a means of eradicating or at , 
least cxmtrolling in.seet parasites. In various parts ' 
of tho world ii(!ks cause an enormoufl annual loss : 
to rattle hreoder.s. The usual means of dealing i 
Avith ticks is by dipping the cattle in. a dilute ; 
solution of sodium ar.senite, but in the case of llie 
“ lK)nt tick” it was found that the concentration 
nctossary to kill the tick frequently led to the i 
destruction of the cattle through bad scalding. Hy 
incorporating an oil emulsion Avith the dip, and , 
thus ensuring a high wetting poAvor, Coojmr shoAved 
that it Avas possible materially to reduce the arsenic 
content of the dip and yet en.surc tho destruction i 
of the tick Avithout injury to the cattle. This appli- ; 
cation of wetting poAver alone has been instruTiiental ' 
in clearing largo tracks of tick- infested country in 
Tarious parts of the world. ' . 

Wetting poAver is of equal iinixirtancc Avith all ■ 
forms of tree and horticur.ural sprays a.s Avell as | 
with inseeticidc,s. The ohviou.s necessity of a contact ' 
poison is that it shall come into contact with that | 
which it is intended to kill. And there is no real ' 
•contact unless there i.s real wettng. The leaf of a 
tree is not an easy thing to wot; the rhitinoua in- 
tegument of an insect is still more difficult; and 
the protective woolly secretion of the aphis of 


American blight mo.st difficult of all. Everyone 
j knoAva that an emulsion of iiaralhn in soap makes 
j a very fair tree spray, but perhaps few realise that 
I the mixture owes its efficacy to the high Avotting 
, poAA'cr conferred by Hie .s<jap. Such an emulsion, 
liOAVCVor, usually fails to .subdue Amcricaii blight, 

J either because its wedting newer is not sufficiently 
i high or IxAcause it lacks sufficient solvent action on 
I the woolly secretions of tho apliis. If such secre- 
tions are touc-li<‘d Avith a drop of alcohol, Avhiiffi 
I pcxs.sc*.sses both Avetting poAver and .soh'ont action, the 
i ])e.st (piickly succumbs, 

Eor tile valuation of soaps for icicliiiical pur- 
poses Avo usually rely ujion a dtitermination of the 
fatty acid content, and make no attempt to 
differentiate Imtweon different kinds of fatty acids, 
although experience often shows that certain fatty 
acids are mon* suitable for some jmriioscs than for 
others, I would suggest tliat the drop jiipette 
might also he used for determining the detergent 
action of different kinds of .soap under the par- 
ticular conditions in which they are u.sc'd. Wca have 
already .seen that tlie detergent action of soap is 
largely determined by its power of displacing grease 
and oUmm- mattcu’ from a surface, hy virtue of the 
fact ihat the iiiterfacial tension hetAveen the sur- 
face and the soap solution is less than the inter- 
facial tension hetweem the greasy matter and the 
surface. Thus, generally speaking, the detergent 
action of a soap is iiiA'crscly proportional to its 
interfacial tension toAvards an oil, 

In the. varnish and paint imlustry interfaeial ten- 
sion als<i plays (som<‘ part. Wlu'ii ciTtain varnishes 
are applied to paper the interfacial ten.sion of the 
thickening varnish toAvards the paper is so high 
that as the spirit evajiorates tlie original film 
breaks and the varnish is drawn into drojis. Much 
the same effect i.s pixaluccd hy painting on a web 
surface. Lack of attention to interfacial tension 
effects in the doping of aeroplane Avinga led to 
serious accidents in file early days of the industry. 
Acetylcolhilo.se dope.s are generally made up with a 
.solvent Avhich is not miscible with Avater. Cotton 
naturally contains OA’<>r 7 of Avntm*, and its sur- 
face is undoiibUHlIy coated Avitli a fine film of 
moisture. iSincc an organic soh'ent Avould huA'e 
little or no soh'eni action on this superficial layer 
of moist are, the dope would Ik> unable to ix?netrute 
to tlic surface of the cotton itself; there would he 
no real Avetting, no real contact, and so no good 
adhesion. It is not sur])rising tlierefore to find 
that dope ap])lied under sucli (.'onditions shoAved a 
great tendency to strip off in large sheets. Later, 
when care Avae taken to dry the cotton before 
applying tlie dope, there Avas perfect adhesion. 

With tlie adA’eut of the modern form of gas mask 
means had to lx* taken to prevent tlie dep<xsition 
of moisture in globular form from the eyes and 
face on to the eye-pieccs of the mask, Avhich would 
impair vismu. From Avhat lin.s Ixx^n said it ifl 
ohviou.s that all that is required is a Biibstance 
Avhicli has a Ioav interfaeial tension towards glass 
or celluloid; the application of such Avould cause 
any moisture to he deposited in an even film, so 
that there would !x* little or no interference Avith 
vision. Much Avork aahs done on tlie subject by the 
Americans, and it in interesting to note that 
attempts* AA'ere made to compare the efficacy of 
Auirioiis “ anti-dimniing ” comfMKsitions by deter- 
minations of tlK'ir surface ttmsion, Avith not ahvays 
very gratifying results.* 

Such are some of tho more obvious applications 
of wetting poAver. Doubtless many more could be 
discovered, but ])erhaps these Avill .suffice to ahoAv 
that the Avettiug tioAA'cr and interfaeial tension are 
factors Avell Avorthy of tlie attention of the prac- 
ti^I man, for they play no small part in many 
branches of industry, Avidoly diverse in character. 


* 1 , Hygiem, 1. C98-70S. 
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A MKTUOI) ()|.’ nKTKRMIM\(; THK 
RELATl VK TEM fMOKA'i'UIJ KS OE SJM)\TA- 
X ]C( ) i; S ] ( EV I 'J ' I { ) X 0 V SO L 1 1 ) E I ■ E. ! .S . 
hY F, s. hinnatt, m.m.i;.. m-hc. (rrcii.), i-.i.c., and 
M( t.)i{i;, .\i.N( . (TDc n.) i{.,sc. (kn(..) a.j.c. 

The* iin’(‘Sti(i;i ( idii vvas (h'sio;n{'<l for Ou* piirjxiRi’ of 
obtniiiiDd i Di oi iti;i l ion of tlio r<'l;ilivo .•^poDtaiicoiis 
in/l;nni!i:ihili f ios oj (Hu L-iin hio'ly clividod liu*|s. .-iikI 
to oX'.uiiiiio file inlliKTicf. of pliysioJil ;iji(l clioinical 
y.'irin tioii^ oi ilio iui-K uiioo tfio tt'iiijiorM liiro ol 

'J'iio coiDlitions uiidi r wiiie li tlio cxix'riiiu'nts wore 
rniT it'd Old vM'n* con.-iidi-i cd to :i|)|ii oxiin;' fc lo (h* 
Iroalnii'iit rocoid od hy liu-ls |>n*\ious to coinhiisli oi 
ill ii sfrouiii ol air, wiion nsi-d lor [iiilvcrisod fin.*ls. 
it Roc'iiis l)os^il)lr, liouovi'r. that, llio tonijx'rat iiros 
riT’ord'.'d niay al^o In* of iiit(*r'‘sf io llu' study of 
tlios(' lU'opi'r I i('> ol f-oal Ir td io ioiiilioii n lioi; 

hroii'';]it itilo lio.aps, iothcr in i lu* iiiiiiv', or during; 
stura,yo. V\ ilh rtir oxcopi ion o! tin* m. ilutd do>iuii<'d 
by AYhooloi' (('lioni. Sor. i'raio.., l!»!s. li;:. did), no 
very I'lear indicalion can !>;* oioaiti''(i ]iv incans tit 
t('Sts of (lie lial.ilitx of (o-ils lo und. r.-io lioaiin,*:. 
dither dniin'-; ^haaiL-;' or in tli-* "owf. ’ !( n il! l.-i* 

seem that o' ieal\ v i in -is ir,- i,, I o v id'-K u, -,! 

it is (!>'-i!,d)!c lo i-.ioid oiipliod railao!- 

for nica * i ! r i iiy llu rcial i vc c;im> \u ( !i (la* t in. I , 

Avill ipiiiii*. Epoii tins proiody ihi' coi • )|oii’i!< 
of the c( i‘ihaM loll in a e.lein -pa,-.* wdl depend 

liiryp']’. . ,i'Mi ;d,() i.he de: I c ■ lo u l;i( li tile air rail I-" 
pre-li'.M :| edlfotli life d,,,';> ;■ of ]e-,-I-|Mdl<o| 

oecu//,). . 



it aj,':>eared of interest to atiei.ipt to elaborate a 
siinpio means, necessaidly (.'iiipii-jcal, l)v mImcIi soiue 
inforination upon this intricate subie*ct inio;ht be 
gained, and, allhoiigli t)io investigation is still 


proceeding, we feel that the results obtained war- 
rant our bringing them forward at the present 
stage. 

ft i.s not oiir intention to enter into a disensBion 
t)f tho literature of this siihicct: comparatively few 
experimenters deal directly with tin* temperature 
of sponianeou.s ignition of coal, and we are only 
able to lind a few papers wliieh aetually deal with 
the determination, one of tlu' most valuable l>eing 
tlnit of Wheeler. 'J'Ik'p* is, howi'ver, a very wide 
lileratiire d<‘aling witli the cliemical aspi'ct of tile 
oxidation of eoal. 

'rhi‘ experiments to he de,sciilu'(l wen' planned 
(it) to determine the relatii e temh'iieies to sponta- 
neous ignition in oxygen of certain linely powdered 
fiK'ls ; ill) to examine the iidliienoB of the degns? of 
hiu'iiess of the jiartieles on tlm tempc'ratiiri' re- 
corded; (r) to examine hroadJy tlio infliieiiee of the 
\'olatile matter upon the U'lnperatiire n’cord{"d. For 
I hi* purpo.ses of this paper, tlu* temperature of 
.-[luiUaiu’ous ignition in oxygen is defiiu'd as that 
lemperature to whieh a fiu'l must lie raised for 
ignilion to take place without tlu' aid of exfotnai 
ayu'iifs of iiillauimat ion. 



l|i“ ;ipj);iia(in used ler llu exjiei-iineiiLs was 
siiiirla'- io ill.* i**:ii il i.'ui a:e!er d(‘-.i"ii(d liy iianiM 
Mcni':*, ."'•I'l *■ 'Irt-i - t elty Ij rd by liiio (o ( ji ■ j. e |'l lli llO 
il.e r.-!.,uce igiiiiioii l.':ii];eratur( of ji-piid fuels 
( 1 hi .j . . i di 7, iliP). 

1 lie a ppo 1 a 1 u.s eoi; ( a 1 I fou \'ess( 1 , 

111 which au cuelosvd nickel erueilile may he rai.s:'r! 

10 any dedred 1 (‘mpera Hi i e. ji, is .'■:|iou I'l in ;a'<Tioii 

111 !’ ig. 1. I' jg ‘J ilir a iia 11 g e 1 1 lej 1 1 Used iiy 

i" whah the .apjairatus is eontiUiKal in an 
a ^hevIn.-.-liiii-d |„,x io ('limiliaie iJ;e iiililK'nea' of 
d 1 ;nie:ii i I he oxyeyn or oliiei' gas, heforo eid ering 
ihi* na Kel r (inihie I ion eliaiiiia'i-, Iravei'-^cs tla (g 
shaptd liil'e, lanvd inio the laisliiig. Tlu' length (,f 
this ])i c-!ie I ting lube is sulHei(*nt to rai.se the teiii- 
)a'iai!!i-' rU Iheo.xygeii to that of tlie casting, hofoia' 

11 comes inlo the combustion chamber. A tliciiiio- 
nuTci- i-^. placed in a cyliiuii’ica 1 clininbt'r, .‘•o 
arrang<*d iliat tin' mercury is practically directly 
h 'low la(> coiiilmstion eliambcr. '1 lie casting is 
<li'cj)|y grooved at the bottom, in ordi'r to inc/ca.se 
llie surlac.e cAposed to tho flame of a large biinsen 
burner, wbicli is used as the source of iieat. The 
ox.vgeii was dried by passing it through coiueiitru- 
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ted sulphuric acid. In ceitain experiments nitro 
{^en vva<i ncodod to swcK'p out the crucible, and a 
three-way tap was attacJied to tlie ij^riition meter, 
so that nitroj^en or oxyg;eii could bo passed into the 
combustion chamU'r as recpiired. Throughout the 
expciiiiu'iits, the oxygen was .supplied to tho 
instrument at the rate ot tlirc'e bubbles per .second, 
as momsured over a. period of 60 seconds. 

Proliminarv experiments indicated that approxi- 
mate eoiisLancv in the weight of the cliarge of find 
was necessary in order to secure reliable compari- 
sons, and it was tliciadore decidi’d to introduce, the 
fuel into the et)mbiistion elnnnlier Irom a “ drop- 
|)er ” made of glass tubing, 8 in. long and i in. 
Uiternal diameU'r. with one end Ix'iit at right 
angles. 'I'lie must snitabh^ shape of cup was found 
by exiierinient to lunc a diameter alxmt } in., and 
deiJth about ;,h in. Tin- cup was filled by difiping it 
into pulvmisc'd fuel, tin- sharp edge of a spatula 
was tin'll drawn across ilie ground edges, and any 
loo>i' partitli's .■ullicring to the outside ri'inoved. 
With solid tiK'ls, sifted tlirougli a certain size of 
nu"<li under similar conditions, the volume con- 
t.iiut'd ill tin' cup is approximately the sann-. Each 
ot tho samples of dust I'xamined was examined 
in ieroseo])ically, and. with the ('xception of tin- 
Irish jical and I he Eusain, particles which have 
jnissed tlirongli llie same si/,e of sieve were found to 
lia\e approximately the same size. 


:il'm,, 
lUii. . a 


(I 


tile W( i-dil ol ftml eontaiiH'd in the cup was 
ascei tainw<Mor t\M) w idely difleri'iit types of coal, 
uaniel>. Wigan Aih-y ( oai and JJoo caniiei (real. 
Willi .\rle\' coal t'.’uanK (i to [)ass llirongli a 1 
^iev('), t!m average wa-ight of coal contained in tin- 
<U|» ol the dropper fer II determinations wa-; 

ilm gri'.iiesl weight reeoided was 
al the low.e,! ()•()().■>() grin. Willi Moo 
iniilarly gr.ad.ed, (In' correspomling 
;,p,( O'tK),');*) grni. re- 
ill Im' observed tli.i L the wi'i-dir 
I iUe ■ np i.v laii'l^' eoiist;tnt, altliongli i( 
"leuAe.r;. ! iVoui ('rrof. Au .Metiial 

' ' i- I ;r d oui in I'le follow ing 
c n pcratnis' of 1 lie ignilion iH'-ter was 
le-iding ol ilu' llicrtnom'-'i.ei' was 
i!-e Ilea of oxygen exactly tbrei' 
-'^'d. A (liar'yU' ol coal l.'orn Da- 
11 iciiodn'-ed in I o iln^ enn i Me. an' 

• ^-’ le ol llie lollowing plicnoiiu na : 

oi vidMe active Coinbn.st ion ; 
(21 i all ii ion, ;(s rna n i fe,-;( ed In an 
f i'':' of llaiiie. i‘A) I'lxlincl ion of 

ion . 


(l-MI.-) ( 
cahliel eoj 
iigure-s w( 
spect i v<'l’. . 
'■on i a iiied 
cainiitj he 
<'X]-‘ei-im( lit 
imiiiimr ; The 
la iced iinlil 
eon dan 1 ami 
!m l)i)le , per : 

f] : opper ; 
a 1 ! iih' I'. ' . )i d 
( I ) ('(.III a; el 
i ln' ma' ^ gh; 
<-\pi..<io!, 'or I 
vi.sihle eomhii 


I he e-.p: ( i.d pOiiil - itote<i were |he (illK' inlei'V.d 
lieloi'e '.imhji' (■.)iic)ii,- lion or p;1oniM}>; (s-( ni's and 
Mie tiim- i:!i(i|M,',d iiciove « xp|o<d\(’ or in ibiininator'- 
I'J'itimi o 'I'],,. (,|- conilmsfimi 

'\al'h ! 1 nr. .i'di I lie (-(‘iitral hole in tlie ini, 
1'^'' adc;', ;iher ve.d.le combuslion had 
‘•ei-('d. ii.s ex; m 1 nef 1 prcpniaiory lo l!ie introdiic- 
■f mil ol a 1 1 e.'li ( ha \-ge. 

Vide n a dele, d-n v. ,e MUnpIrle tlu' d-'liverv 

e \ gi M ■■yr< d lached, f {n« lid covcrine !])<■ 
I,,. , , , „ ri wu'd , ‘ind the ruelo! 

crm-ihle laxeii orU, .nid 1 1 eoiitcnU removeil. Thus, 
lor caeh d, ler.’niuatieo !!.(> rate of snpj)ly of oxvgeii 
and the (I'l'dition (jj liie eondiiistjon clnimlH'i- v. ere 
a])j)r('< iahl\ the same. 

I lu' coals exaitiumd wa* Wigan Arlev co.-il, 
AVigan Yard, anihracite. Iloo eanne! (26/ ash), and 
two coals liable tvj piddiicc gob fires (iVos, 1 and 2). 

rile cocl w:is pu!veris(d so as to pas.s through a 
1/200 mesJi sieve iiud was air-dried; the samples, 
witii tlio exception of Hoo camiel, were fairlv 
rresJily mmc'il, e.<j. not mined longer than throe 
weeks. The ro.suUs are shown in the following 


Wif/o/i Arle.y coal. 


Tiiim in .scooiula. 


Kxtinc- 

Cilow. 

, Iiniitlon. : 

Temp. 

He marks. 

tiuri. 

90 

70 

ii 

"C. 

l.si 

100 

72 

— 

1.S7 


200 

80 

150 

is.s 

Yellow llame. 

l.'iO 

00 

100 

100 

80 

ao 

40 

210 

Yellow flame. 

70 

20 

20 

220 

l-'airly powerful explosioa 


1.5 

iir> 

240 

^ ellow-whlte flame. 

f>0 

la 


2 10 

00 

12 

10 

250 

Fairly jKJwnrful e.vploslon 

f>r» 

10 

12 

272 

N ellow-wliito llame. 

f)0 

10 

14 

270 

fairly powerful explo- 
sion. 

51 

10 

10 

280 


,50 

10 

10 

200 


00 

8 

.2s 

200 

Feeble exi)lo.sion. 

o.> 

4 

2.> 

212 

Feeble Ignition, 

:u) 

a 

11 

220 

I’owerful explosion. 


2 

2 

225 

Feeble oxplo.slon (blue- 

a? 

2 

4 

215 

yclluw-flame). 

4(1 

2 

2/1 1 

255 

m 

42 

1 

12 

200 

Feeble explosion, blue 

40 

1 

l/ll 

275 

flame at 11. Ml 

Uliie flame at 11. yellow- 

4H 

1 

i/rs 

200 

wJiito Haim' at 1. 

42 

1 

i 

:j00 





ll'/(/n/< 

1101(1 

cool. 

Timi 

: ill seeo 




.stiiie- 

IjIow. 

Is'itiii(/ii. 

'icillli, 

K('rnrtrkH. 

t ioti. 



j " u. 


5(1 

17 

1 

210 


l.s 

J2 

2,11 

222 

N'l-IIow llarne. 

15 

11 

27 

210 

N'cllow flame. 

12 

8 

28 

2i>0 

\ ('ll(.jw-wliite flamn. 

.>() 

< 

7,0 

271 

V( ijow-wdiite flame. 

•lO 

4 


2<sn 


5.1 

4 

22 

200 

\ i iy powerful explosion. 

■15 


2:s 

.'lOll 


50 

2 

bS'JI 

2.10 

\'i'ry pow(.‘rfiil explosion. 





f;lucllaiMeat21. 

4(1 


2 

228 


2>l) 

2 

2, '25 

2.12 

\ ('Ilow-wbit(' flame a(.l2. 





Hliie-while llamo at 25. 

12 

2 

2<i 

.".C 1 


25 

1 

2(1 

2,72 


21 

2 

1 S 

:i.s('i 

Yi'llnw-whito blue (laino. 

45 

2 

2 

.202 


45 

1 

1 

200 




.1 nth lYou'/c 



I'iiuc in seco;).!,^. 


J,\tiii(> (ilow-. Junition. 'J\ lup. 
lion. "C 


Ueiiuuk.s. 


•J U) 





2 18 

11:: 

45 


25(1 

125 

.22 

.22 

'250 

140 

;>i 


258 

l:i0 

2il 

20 

:'.('>7 

12(1 

2!) 

2;> 

278 

i;in 

17 

17 

287 

on 



20(i 

1(15 

• 17 

20 

300 

nn 

15 

•15 -51) 

210 

inn 

12 

41 

:!21 

lin 

12 

14 

:!;t2 

ins 

• !) 

12 

342 

90 

1) 

0 

.2.50 

101) 

i 

28,:i5 

;>02 

102 

0 


.208 

120 

7 

.50/5.8/70 

;i8i 

83 i 

4 

,28 

388 

lOU 

5 

52 

;('.»() 

121 I 

i 4 

1 35 

304 

111 1 


17 

400 

90 


! ^ 

412 


Yellow naiiu'. 


Vellow-wliite llaine. 


I Vellowwlijfo Itnuo at 50. 
I lUtio llaino at 70, 

i 

Yellow wlilto blue flame, 
Very powerful e.tploBlon, 



74 T 


SINN ATT & MOORE—SPONTANEOUS IGNITION OF SOLID FUELS. 


Itor. SI, 1920. 


Boo cannel. 


Time iQ (lecondfl. 


Extlnc- 1 
tlon. 

Glow. 

Ignition, j 

77 

83 


90 

31 

59 1 

64 

22 


45 

19 

. — : 

07 

19 

50/60 

60 

18 

45 

48 

16 

— 

36 

15 

35 

44 

13 

— 

40 

10 

— 

35 

10 

— 

68 

12 

— 

63 

10 

— 

63 

10 

— 

60 

7 

1 38 

97 

6 


45 

3 

1 'f 

45 

6 

1 — 

67 

2 


63 

2 


40 

1 

1 20/30 

46 

2 

' 20/30 

66 

3 

! 3/25 


Temp. 

®0. 


2m 

241 

2m 

25S 

207 

274 

277 

200 

.'too 

lilO 

;!20 

:5;i4 

;143 

350 

OOtO 

374 

382 

391 

398 

400 

402 

404 


Yellow Hume. 

Yellow flaino at 50, 
llluo flame at 60, 
Yellow Hamo. 

Yellow flame. 

No iKiiitlon. 

No Ignition. 

No ignition. 

No IgiOtlon. 

No ignition. 

No Ignition. 
Ycllow-whlte flame. 


lllne-yellnw flame at 20. 
JUue flame at 30. 
Itine-vlolet flumo at 3. 
Jiluc-wliito llaino at 25, 


Coal (inlAe to pruduve, goh firen, No. 1. 


Time iQ scronds. 


Extlnc- 

Glow. 

Ignition. 

Temp. ' 

tlon. 



° t:. ■ 

52 

29 


228 

55 

20 

35 

230 ' 

45 

13 

15 

243 

44 

13 

14 

250 , 

40 

11 

M 

207 

40 

10 

14 

278 

38 

10 

14 

290 ' 

39 

10 

14 

300 

38 

9 

13 

310 1 

38 

8 

14 

320 

25 

<1 

9 

330 

37 

4 

1(1 

340 

36 

3 

.3/14 

350 

36 

- 

10 

;0)2 

30 

2 

2 

378 

49 

1 

f 

38(i 

Coal liable to produee ijah 

Time in seconds. ! 

1 

Extlnc- 

Glow. 

Ignition, i 

Temp, 

tlon. 



" G. 

65 


30 

228 

40 

17 

17 

238 

30 

12 

25 

256 

30 

10 

13 

2(m ^ 

40 

10 

14 

290 

39 

11 

13 

308 ' 

40 

i 

11 

318 

35 

4 

13 

329 

35 

2 


338 

35 

o 

2 

345 

36 

3 

3 

351 

36 

3 

12 

360 

33 

2 

2 

372 

36 

2 

2/10 

379 

35 

2 

10 

389 

87 

2 

2 

391 

39 

3 

3 

:i94 

40 

2 

2/15 

397 

35 

3 

11 

400 

29 

2 

2 

404 

45 

1 

1/16 

408 


The above values are plotted in the graphs, 

^^Tho following is a brief analysis of the above 
■results: — , , 

In all the cases, except at the higher tempera- 
tures, glowing in the mass of ooal oommenoes before 
ignition takes place, and the time interval before 
the former occur.s decreases with rise in tempera- 
ture. The variation of the " time intwvaJs ” 
before ignition takes place, compared with the 
intervals for glowing to ap}>ear, lare somewhiat 
irregular. There is a well-defined teniperature 
below which no glowing o< ciir.s within a time limit 

CO 


VfTv powerful explo.<!lon. 
I’owcrful e.KploBlon, yel- 
low flame. ‘i 

Very powerful explosion. 
Yellow flame. 


Very p<jwerf-.' explosion, 
Yetlow-whlU' flumo. 


Powerful explosion, yel- 
low-white flume. 


Verv powerful explosion 
at ‘14. 

t'ery powerful explosion. 
Yellow blue white flame. 


Feeble explosion, yellow 
flame. 

FeebJe exi»loslon, yellow 
flame. 

Poweriul explosion, ycl- 
low-whito flame. 


Powerful explosion, yol- 
loW'Wlilte flame. 


, Feelfle explosion, yellow- 
vliltc flame. 


Powerful explosion, yel- 
low-white flame. 

■ Fairly i)owerfuI explosion 
Feeble explosion, blue 
white yellow flame. 

Feeble exiflosioo. 


^ T'O 
I “lO 

^ 30 
1 20 
g lu 
u 


Feeble explosion at 1, 
powerful explosion al 
16, blue-white flame. 


2 




ooa 




220 240 260 280 300 320 340 360 380 100 420 
Tomiwrature, Pogreos Centigrade. 

Fig. 3. — Glowing. 



220 240 260 280 300 320 340 360 38 

Temperature, Pegrocs Centigrade. 

Fig. •!.- -Ignition. 


•3 

C 40 
a 

Z 

a 

H 20 






^ . J' 


180 200 220 240 260 280 300 320 340 360 380 400 
Temperature. Degrees Centigrade. 

Fig. 5.— Arley. 

of four minutes, and, with the excoption of Hoo 
oajinel, this also i^pplies bo the ignition. In the 
case of Hoo cannel (which contains 26 % of arfi) iin 
intermediate amnge of temperature existe, at which 
no active ignition occurs. 
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’ In the ooalfl examined, with the exception of the 
two which are known to be liable to gob fires, there 
appear to zones of temiperature at which 
spontaneous ignition occurs after a much longer 
interval, and it would appear that coal yields 
volatile compounds at these ranges of temperature, 
which compounds have a higher temperature o'! 
ignition (compare figs. 3 and 4). It is suggested 
that such coals may possess the property at these 
temperatures of tending to extinguish any heating 
which may bo taking place, especially where the 
coal is in masses, and the oxygen only in contact 
with the surface. Where, however, coal do(N5 not 
evolve such compounds, no such self-cLamping action 
is i>ossible, and the result of the oxidation would 
be an adclitive one consisting of glowing of the solid 
substances, and ignition of the volatile constituents. 
This feature of the work requires more exhaustive 
examinatioB. 



'JOO 220 240 200 260 300 320 340 800 380 400 

Temperature. Dcurccfl Centl^rndo. 

Fig. d. — Yard coal. 


tiO 



240 200 280 800 320 .840 SCO 380 400 420 

Temperature. DeKrees Centigrade. 

Fig. 7. — Anthracite. 



220 240 260 280 300 320 340 360 380 400 420 
Temperature. Degrees Centigrade. 

Fig. 8 . — Coni liable to gob fires, No. 2. 


It will be noticed that in the case of the two coals 
fliabie to ^b fires, the curves of spontaneous glowing 
and ignition are practically parallel (compare 
figs. 3, 4 , and 8>, but there were very clear 


evidences of the spontaneous ignition occurring 
practically at the same interval at which the glow 
was visible; in other words, the volatile <-ompound8 
produced from theao coals were more easily 
j inflammable than was the <ns(! witli tlic other coals 
I examincil. ^ 

! In order to obtain an idea of the minimum 
: temperature at wliich substances would either glow 
or ignite, a time limit of four was adopted, 

: and the lowest temperature at substances 

i would glow or ignite within this period was taken 
as the t-ornperatiire of glowing or ignition. The 
! time interval was decided upon as Ix'ing sufficiently 
long for most practical purposes. 

: The values obtained for a number of substances 

! are given below : — 


- - - 

Substance. 

Minirnuu 

tcinperaturea In oxygen, “C. 

Glowing. 

Ignition. 

Holm's Brame’s 
flgurca. llgiues. 

Anthracite coal . . 

250 

258 

410 500 

Iloo cannol coal 

22.> 

230 


Wigan Arley coal 

184 

188 

( 370 

Wigan yard coal 

210 

21!) 

\ to 

Indian coal 

242 

242 

1 425 

Coal liable to gob Area, 




Nn.l .. 

228 

228 


Coal liable to gub Arcs, 




No. 2 

1 228 

228 

i 

Oas coke . . . . 

1 Above 

Above 

1 1 


.398 

1 398 

1 

Coalite 

A b<)ve 

1 Above 



1 39« 

1 396 

! 

W’ood charcoal . . 

1 248 

248 

1 

Irish peat 

1 300 

300 

1 

Cellulose 

324 

324 

360 

Kusain 

' 3(37 

367 


ParalUn M’ax 

1 

24(i 

310 


Influence oj the degree of fineness of the particles 
of the coal upon the mininnnn temperature at 
u'hich spontaneous gloiring occurs. 

Early in the experinionts it was found that the 
degree of fmeni>ss of the fuel had a oonsidwable 
influence upon the minimum temperature at which 
spontaneous glowing would occur, and preliminary 
ohservation.s have been made to a,s(wtain bimdly 
the influence of the degree of fineness of the fuels 
('xamined. The results are recognised as being 
quite preliminary, but as they show that the degfeo 
of finone.s.s is a most potent factor, it is desirable 
to place them on record at once. 

Minimum temperature at which spontaneous 
glowing occurs. 


Degree of Fiaenesa. 


Description. 


1/200 

1/100 to 1/200 

' Mixture of 2 

1 parts 1/200 
& 1 part 

j 1/100— 1 200 



Temp. 

Temp,, 

j Temp. 

tadian coal 


240 

Above 380 

i 

i 242 

Hoo canncl . . 


229 ; 

Above 390 

! 277 

Yard coal 


210 : 

Above 896 

203 

Coal liable to gub fires. 

No.'i 

2.32 ' 

346 

1 

Do. do. 

No. 2 

225 

298 

1 " 


It will be observed that coal pulverised to pass 
through a 1/100 to 1/200 mo«h sieve did nob coni- 
inenee to glow at a temperature below about 400° C. 
within four minutes, whereas, when pulverised to 
pass through a 1/200 mesh sieve, glowing oom- 
mcnood at a much lower temperature. Further, 
that mixtures of fine and coai s(i material appear to 
Qommenoe to glow at a temperature approximating 
more closely to the glowing temperature Of fine 
material than to that of the coarse material. 
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Ue of the volatile matter vresent in th. 

lael upon the temperature at wSZnt 
uious iyiiition occurs, ^ 

glow 01 1(1111,,, .spoil Liuicoiislv. Ii, ;v;m llioiorlii 
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tho fiiols (except Hoc cannel) which had been r>re- 
vioufily exposed to nitrogen tailed subsequentlv to 
glow or Ignite in oxygen within the time interval 
ot lour iniiiuto.s, wdierea.s the control samples 
e.>:ainined immediately afterwards behaved exactly 
xs we have previously rocorde^l. In the ca^ of 
1 00 eaiiiiel, g owing and sometimes ignition wan 
oli.sened lor tlo' charges exposed to nitrogen at 
Lemiieratiuvs ot 3:i:F to 38U‘-' C., i.c.., consideralilv 
aiiovo th(> mnumuin temperatures prcviouslV 
reoDi-de, . In all cases the actual ignition which 
occurred was oi a less inllamiiiatory or explosive 
charaete.r ^^hen tlio coals had heeii heated in 
nitrogen. 

I h(‘ (■oneliisnm to he deduced from these ohserva- 
lion.s i.s tfuU the volatile inatU-r of the cxml has a 
(on.siderahle jMllMenei' ujiun the liahilitv of tlie fuel 
to glow ihe non-appearance of glowing in the 
(•a.se lit the nitrogen-treated cliarges apiieam 
estie.ially iniportant where the ni.iterial lias only 
bem iie.ited t,) temperatures not appieciahly ahove 
the iiiiimniini temp<M-atiir<-s previouslv reconh-d for 
glouiii;; (o ue,.„r, and it uould tluTelore aiipear 
lift f he ..xi.laimn of (|,e M.latih' eoiisli Liieiits 
evolve, I cmtrihutc.s very largely to tlie heating 
elli'et Wind loads to the inass of coal deoniim^ 
Imate,!, ,uid coiiseipiently to tlie production of a 

We wi.-d, t.i suggest iliijl l.lie uiiniuuim tempera- 
I 'ire lor glowjiig o. eur in co;il,^ iimv lie of use in 
‘••>"‘l>-->tnig l ie rJ.itive ease with w,iii,.h coal will 
iimle:-,) o.xidatioii. It is our intent ion t.,, examine 
'oals whieh are Iiahle to uiidi'rgo igniLion duriuo- 
ctor.ig,', ,ind otl-ers which in-.iiiiice goh tires it 
seems pov-ihle ih,!! the curv,. iudicatdig ihc'time 
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spontaneous glowing occurs. ^ The work is being 
continued along a number of lines. , , , . . 

We Iwve to thank Miss P. Wray for help during 
the final preparation of this paper, and are indebted 
to the Lancashire and Orieshiro Goal lle.search 
Association for supplying us with the sainpl<?s or 
coal used in tl>e work. 

Di-scirasioN. 

.Mk. d. Dim-mmom* Paton said that if reference 
was made to tlu* work dune by Mr. Lomax and 
liimsf'lt (the speaker) it would bo found that a 
solution for certain of Captain Sinnatt’s curves 
ua.s already provided by an examination of the 
ludations of the volatile consLitueiits as manifested 
in j)botomjcrograpb.s. The various .agents from 
w'liich tli('S(' halations wore obtained bad already 
been slated, and the three peaks on the cnrvr; 
sliow 11 d(‘pcud('iit upon three regions from 

which t)i<‘ volatile matter wa.s evolved, namely, tlie 
parallinie, ilie cresylie, and Ixm/.enoidal. An 
examination of the oxidation otle(rte<i and the 
ignitioii tempera tu res of the gases evolved and the 
sources (U [)rodu(;lioii would probably suggr'st many 
reason.^ for the glow and the explosive otrccts. It 
was \vell known tliat in gob coals, or coals which 
creat('d gob tiivs, these eirects were u.sually aca'oin- 
jianied by a high pei eentagc' ol o\yg('n, and lids was 
necessarily the lirst .•,oiirc<' of supply lor spoutaneous 
ignition. With regard to the da mping-rlown effect , 
it was well known also that any of the constituents 
mentiomxl eoiikl be t'mitt<'d from a coal on a red-hot 
l)('d without b.ung ignil<'<l, tins being depeiid<*nt 
upon the rate of etuission of the same gases, d he 
si ruef'i !■(' el coal, a^ sliow n. l>y photomierograp'is. 
\ei-y often explaim'd the r.ate of emission, and tlu' 
h;«laLiou and colour eiiV'cL would also define the xone 
in wliif'li they (‘xisLed and the tomperatnre at wddeh 
they would 1)0 emitted. damp or sattir;it<'d 
hydrof’a rhon gas \\()uld not ignite in an a(inoS])lier>' 
s\ ji('re il was in (■\( t and C'jx laidK' in I'ogions and 
atiiiosplicres will', a largi' amoinii of vapour or 
sti'am a' ■ouinauyj"''- the emi,-s;oM of I ho hydro- 
earlnm . 

M H. ( ' iiis;;\ ask il w ]j(’l ln'!' the saiiU' t iiuo was takoii 
in eohiK . lion ■,\i;h llu' ooerse material and wVietlK'r 
the ii:oi Imd of grind imi; and [u o-su re w ei •• '-leii'. i'-al ; 
also win l!ior (Inv r-ann' sieve,' jiad hern used, whether 
they wrrr stiMulard g,aiixe, and wlieifler l!u' metliod 
of .sifting \ 'os laml.U'dised. d’ln' <!egrei' of eoai'se- 
noss of (ho .■ 1 v.as extremely impoi-fanl. lie .sug- 
gest'd ilie ao sidiiliiy of ti-sls to a.sc.''rtain wlu'ther 
the tlus'iio or eoarsi'ncss agiai'd liy using a t.atally 
dilfereiii mothod. 

iMu, A\’. PwM AN ,^uggest<(l that instead i>f loavin.': 
the coal at tile hoilotn of (he erucihle it might )»' 
jH-rmiltod to fall through the liot ga‘s. Gases 
eA'ulved Iroiu the du.st. weri' not always jire.sent in 
dust ('xnlo.sioiis, iln'se being ohtaiimMe with char- 
enal. \^itli coal that was falling through a gas 
mixtuia' it miglU he possible that iggdtion would 
take place at a miieh tliflVn-nt tempera tm e. In 
the (-a, so of ( oal burning in air in any ly[)e of in- 
dustrial hui'nei' ihoje Avas cjujt<.' an ellieient mixtujc 
of the coal dust and the air. Jl(' thought there 
was not su( h a fn'e access of oxygen to a gob fire 
win'll it was starting as tliore was in tlic eas(^ of 
the ex jM'iinients nmh'i' review. 

Mil. Tj UKsv. i:r n a-lw'd w lietln'r the ahstoiee of 
glowing, ohserv< d with cei lain coals after previoms 
treatment in nitrogen, could not be more easily 
explaiiud hy the, eliaiiged state of the coal after 
heat Irealuieiit, reducing its capacity for ab.sorption 
of oxygen, ratlier than hy tlio assumption that tlio 
glowing was caused by the combustion of the 
volatile decomposition products of the coal. 

Dr. H. F. Coward said that, so far as he was 
aware, no other serious .attack on the present 
problem liad been attempted. The most severe 


criticism ho could make was that the authors were 
not measuring the ignition temperature of coal; 
they were mea.suring tlie ignition temperature, in 
, the defined circumstanco.s, of the most inflammable 
; portion of the (-ontents of llu' A e.ssel, and tlKvse eon- 
i sisted of gas, vapour, ai*d parti;illv carbonised coal. 

: The measurement of the ignition temperature of 
. coal itself ivas an extremely difiieiilt problem. Coal 
iiiuh'rwent shnv exolhermie ox illation in eontaet 
: with air at low temperatures, and if it wmre con- 
(ained in an enclosure the heat coiidiietivity of the 
walls of whieli wuis zero, the coal must ultimately 
inllame. That was an extreme case unattainable 
: ('Xperimentally, and in practice a cunipromiso had 
: Ixx'ii ailopted in Hie definition of the ignition tem- 
perature as that tenijieratiire at and above wdiieli 
; very rapid solf-heatiiig oeciirreil in the reacting 
mixture, so that iiiflamiua tioii was ohserva'd within 
a small fraction of a second afi('r the materials had 
been brought to that tenipcraturt'. Tho authors 
: had not bc'eii observing this, hut they had been de- 
termining another very important constant con- 
nected w ith the di'conipositioii and ignition of coal, 

: and this mifdit perhaps he. better described by 
anotlicr name than ijpiilion tem])erature, but it 
■ would lose none of its signincaneo thereby. Ho 
fthe speak('r) had just usi'd tho word “ constant,” 
which h(' niiderstooil from Mr. Sinnatt was ap- 
, plieahle if the stamiard apparatus were used in the 
slandaid way. In addition to those details of 
standardisation menlioin'd hy the autliors, they 
w'ould [lerliaps find that other ohsorviirs using 
exactly (he same methods would get diireront r<.'- 
siilts for one and tho .same coal, even if each used 
sic VI'S of till' same nominal size for grading tho 
coal. Th(', linemss of ilu' sified eoiil defiended on 
the (limen-ions of tlu' space;-; hetwei'ii the wires, and 
thesn weri' govorni'd by the dianii'ti'is of the w'iri'.s 
tliem-eh<'^;, as ',\< ll as by th." number of w'ires jicr 
iiieli. 

('\i'r. .‘•hxwT':' said that ij. was intend'd to 

I'xoniiii'' the rllVct of 1 lu> eliemieal eompo'ition 
of the coal ojon tlie ri'snlts, and it would he 
neees'-.'iry (o Inelnde an e'xairiinat ion of the strue- 
ture of Hi'' lo.d as indienU’d hv Hii' miero- 
seope, ,\s the melln'd w.-is I'rnpirical in eliaraeter, 
evi'i-y iletail was .-arrie-d nut iiml. r similar eondi- 
t.ions, the s.-inii' ; I a'.-.i and manm'i' of grinding and 
silling were used ( liriagdion I (In' f'x jier! ments. The 
coal i.'s. d was fresidv mim d and Hk' niuistnro 
pre‘-.''nl, was i.laiul.-iidisid. In one la'-i' a sample of 
emu (.^ih-y) v.ris ;'X nosed to tlie aii- for tluaxi months 
in a line stale of division and then lesteil, when 
value-; iriueh hielier than tlio'-e giA’i'H by Hx' freshlv 
min.'ll rod were obtained, rntd fnrthm* ovidonco 
liad hern hroiudit loe.et her ii was d ' llu-iilt to explain 
the ineieaso in ti'inperature of glow and ignition 
lonnd alter lirating l!i;' coal in nitrogen in view' of 
thi' lart lliat (he tempera t ur<' to wliirh th<' co.al was 
healed iievrr exceeded aliont ,H. 5 ()'^ fk 'When two 
finiiils v.ere found on the ignition curve two I'x- 
[ihwions had oeem red. 'riieir ohjret in devising tine 
test h-ad lieen to keep Hie apparalns ami method of 
manipnl Hion as simple ns possible, ns, in tlirir 
opinion, (he determination of the temperature of 
elow (and of igintion) must in its essentiids remain 
an <‘Mi|iirieal one until our knowledgi' of the eon- 
si itiitiou ol coal mneli more extensive tlmn it is 
at present. 

.\lif. Ha'uit.i) i\Inoi;F, r-'k'! ri iig to te.-^ts made by 
himsrit when designing Hii' instnnneiit, said Hint 
it was '-■(irprising bow little the resnlls wi're atFeeted 
bv siieli variations as lialving or ilonbling tlie fpian- 
f ily of tbe eln ir;ri> put in, using from one quarter to 
i four times tbe lunnial quantity of oxygen per unit 
I of time, and .also by the eatalytie cffi et of tbe sur- 
1 face of tbe ignition eliainber. The originnl crucible 
i wflfl made of platinum, wbilo later on porcelain, 
silica, aluminium, copper, .and oHier cniciblos wero 
I used. Ill no on.se did the vni iiition exceed 2^ on 
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the ignition readings when the readings were some- 
what about 300® C., so that, though the test was 
empirical, there was something to be said in favour 
of that type of apparatus. He thought the peaks 
on Captain Sinnatt’s curves could be explained by 
the generation of certain^ hydrocarbons or other 
organic coinpounds. The siiuple hydrocarbons, 
methane, ethane, and ,so on, had considrrohly bi<^hor 
i(i;nition temperatures than the tempcr.'itures at 
which Captajn Sinnatt was working, and might 
“blow out” the tlamo or “dilute down” the 
oxygon mixture njitil there was .stu b a low concen- 
tration that the ignition point was raised. In- 
eidentally, it could bo expeok'd ibat dilulior) of ihe 
oxygon from 100% down to 50%', would greatly affect 
the result. During the course of experiments with 
aircraft engines, in which the exhaust gases were 
being trappcnl in the cylinder in order to raise the 
ignition point of tlie mixture, a certain number of 
tests were made, and he was .surprised to find that 
on diluting the oxygen from 08% to 30% or 40%' 
the ignition point ua.s only affected about 2° C. 
The earlmn dioxide wius in those experiment.s sup- 
pos(‘d to ix'present the exhaust gas. Experiments 
(X>ndueted in air gave much lcs.s regular results. 
The ignition point of a mixture of two volatile eom- 
pounds was a much more complex matter than 
might appear at lirst sight. 


Meeting held ut drand Iloiel on Joniiary 9, 1919. 


panving figure. This consists of two tubes of a^ut 
i in. bore and about 800 mm. long, connected to 
each other and to a levelling bottle by of s- 

Y-pieco and thick-walled rubber tubing. The two 
tubes are damped in a vertical position and have 
nicrcury-scaled cocks at their upper extremities. 
One of the tubes is surrounded by a water jacket in 
which a thermometer is suspended. 



JOHN AIXA.X IN THE cnATU, 


A NEW INSTlir.MENT FOR MEASURING 
VAPOUR TENSION. 

IIV HAROLU AIOOKK, M. SC. TECH. 

The detcrniination of the A’olatility of motor 
spirit has hitherto been carried out by fr.aetional 
•distillation, but this te.st is only .an indirect indica- 
tion of the Ix'haviour of the spirit in the engine. 
In the jet carbiir<*tter of the pre.scnt day the ratio 
I>ctwoen the amounts of fuel in the liquid .and in 
the gaseous stale determines the ease of starting 
under standard conditions, and tlie “ flexibility ” 
of the engine wliilst running at varying loads and 
speeds. 

The proportion of fiH>l volatili.sed is d<‘pendent 
upon the vapour tension of the fuel, and th<> vapour 
pressure also requiix's to be determimxl in the 
valuation of motor spirits. The standard method of 
determining vapour pressures of liquids is by means 
of a barometer enclosed in a water jacket to enable 
the teraperature to ho regulated. The liquid to bo 
tested is introduced under the lower end of the 
barometer tube by means of a pipeite, the end of 
which has been Ixuit. 'I'he fall in the mercury 
column after equilibrium has been establisluxl gives 
the vapour pressure at the temi)er.a1 lire of the ex- 
periment. 

This method is aecuraU' and reliable and is most 
suitable when a very low degree of experimental 
’error is essential, ft is, however, very tedious to 
clean out and re-asseinhle the aj»|);iratiis, and for this 
reason tho methofl has not found use in technical 
work. Redwood and Thomson devised a simple form 
of instrument for gauging tho relative vapour 
pressures of motor spirits,* hut this divs not give 
true vapour pressure readings. 

After experiments with various types of instru- 
ment, one of which is described in the “ Automobile 
Engineer” of September and Octolior, 1918, the 
author devised the apparatus shown in the accorn* 

^ See V. B. Lewes. J. Soc. Arts, 1915. Iff. 760. 



When tho levelling bottle is rai.sed, tho two cocks 
opened, and mercury flooded into tho cups attached 
to tho cocks, and then the cocks closed and the level- 
ling bottle sufticicntly lowered, two barometers are 
termed. The method of making a determination is 
as follows: One cup is filled with motor spirit; a 
small amount (measured by a mark below the cock) 
i.s passed into the tube, and sufficient mercury after- 
wards placed in tho cup to ensure an effective seal. 
Tho levelling bottle is then lowered, when the baro- 
metric height may ho read from the empty tube, 
whilst the jacketed tulx? containing tiie motor 
spirit gives a reading which is the barometri^s 
height minus tho vapour pressure of tho motor 
spirit at the temperature of the experiment. The 
differenoo in height between the two tubes is the 
vapour pressure rending. It is necessary for ac- 
curate readings to make a correction for the density 
of tho meremry, but on the motor spirit tests in 
question this was not done, as the quantity was 
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considerably less than the normal experimental 
error. 

When it is necessary to make a trial of a new sub- 
stance the tube is best cleaned by repeated washinjj; 
with the substance about to be tested. After each 
wa.sh the mixture is removed by Hooding it into the 
cui) and absorbing in filter paper. Where two sub- 
stanoo.s are insoluble in each other the washing 
method may bo modified by the u.so of an int<?r- 
mediato substance which is soluble in both. 
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The vapour press\iro increases with rise of teju- 
perature, and the results are be.st shown in llie 
form of a graph, in which teunperature and vapour 
pressure ar<' the eoin[)oncnts. 

The laws governing vapour pro.ssurcs of mixed 
substances arc soiuewbat complex, and a mixture of 
two soluble substances i.s liable to give a vapour 
pre.ssure eitluu- lower than that of either con- 
stituent or greater than that of either constituent, 
and may apilroach the sun: of the vapour pressures 
of the substanoofl at the given temperature. Cases 
in which the latter phenomenon is shown are of ex- 


treme importance to the student of motor fuels, ns 
any method of raising vapour pressure is of great 
value. In cases where the vapour pressure exceeds 
the necessary v:duo there may found plenty of 
cheap fuels which can bo addod to bring about the 
noc<'Ssary reduction in w)Iati!ity. 

From tlioso considoratio)is it \^iis deemed ad- 
visable to work out tlie vapour ]jrcssm('.s of mixtures 
of im[)ortant fuels with varying compositions and at 
varying temi)eratnr('s, Tlu’ k‘m})eralnre was con- 
trolled by passing the water tli rough a hoatiTig eoil 
before it entered tlie jacket until a temperature 
slightly in exeo.ss of that dc'sired for II 10 liigliest 
reading had Ihx'ii attained. The current was then 
di^continiH’d and the readings laki'ii as tlie 
aiiparatiis slowly tooled. 
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Tile v-ipour pre.ssure /Temp(‘r;H 11 re graph.s for bon- 
/.t'lie (crystallisable), pi'trol (Pratt’s “ Porfeetioi ”), 
and aleoliol ai<' show 11 in Fig. 2. 'I'hc diagram for 
mixtures of alcohol with hcn/.cnc (cryslal- 

lisablc) at v.irioiis tempera I uri's is shown in Fig. d, 
the vafio'ir pr<'s.>iire hi'ing ploitt'd .against composi- 
tion. Similar tiirvc.s for alcohol-petrol mixtures 
hav<‘ h.H'ii pref)a.re(l, and tlie lasalL-. arc' sliown in 
111 ' (‘iirve in l'’ig. 4. 

4’he rxperimonlal error wlien making determina- 
tio'i-- on wafej- was only al'oui .4 mm., h:.! w itli thc'-*.' 
mi\< (I iiiotor spirits the error is umiouhtodly much 
grt'a(<‘r. In mixtures containing petrol a slight 
amount of gas is formed, wideh is not i‘c-ahsorbed 
hy increasing t)u‘ pn'ssnre. This gas cannot be 
formed by leakage of tlic cocks, as it forms within 
oim minute of taking ri'adings, wliorea.s Ihe 
appar.atus ean be left eharged nmler vaemnn for 
many Imiirs without any h'akage bc'cnming ap- 
parent. The results luna* not tlm degree of 
accuiaiey wliich is desiralile for tin’s class of work, 
but tlie t's.sonlial point was to find the direction of 
the curves of pressures for various mixtures, and 
the gem'ral tendeney is (Nearly indicated in the 
graphs. 

Discussion. 

Mr. Morton said in regard to tho permanent gas 
dissolved that ho had found it necessary to take tw o 
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readings on a haroineter tube — one .where the liquid 
was at th(^ top of the tube and one where it was at 
the bottom. I'iio amount of gas dissolved could then 
be calculatt'd when dealing with a pure substance. 
To oh viatic errors due to dis.solvcd air, some of the 
liquid .should Ih> introdiu ed into tlie barometer tube 
and the mercury lowered ufltil it was at the bottom 
of the barometer tube and most of the ilissolved air 
liad been released ; ihe lujuid ati,l ibe mcK iirv should 
then be made to rise rapidly and a .small amount of 
the liquor allowed to j)ass ihrongli the toj), when 
the cock should In- closed. .\ repi Ulion (»f this pro- 
cedure would if'inove all dissolved air. lie asked 
how the ditiicidly in ri g.ird to grease on the stop- 
cocks was oveieoiiie. He had had to devisi* an ap- 
paratiLS without stopioiks. In most ol the (h'ter- 
minalions the ehief <lil!ietdli<'S were caused by tin- 
amount of dis^oKa'd air ;dways pri'smit in an\' 
liquid and by ireiie; li-o small an amount of liipiid 
for tin' estimaiioii. 

J\Ik. (dnso.xsaid (bat ilti' approximaiely straight- 
liiu' jK'trol graph did not agree with is'snlts lu' iiad 
obtained a it bin tin' ]>asL. few monlbs, using an 
ordinary tnlu' method, dealing witli a petrol con- 
taining in some eases o of va'i-y light volatile con- 
stituent, and U]> to ‘JO, 00, and 10 . The st ipeoek 
question was a dillieiilL one. ^Vhat guarantee was 
there that no leakages or evaporation oecurri'd with 
very light eonstituentsr' 

Captain F. S. Sinnatt a.skisl if tin' effect of 
naphthaleiK' upon the vapour })ressure of motor 
spirits had Imm'U testi'd. AVhat was the c'll'eet of a 
small (plant ity of heavy or liigli boiling mat<‘iial 
upon the curves obtained P 

Mu. ]\1ooiiP, in re]»ly. saitl he Innl ('Utertainod the 
opinion that tile gas fornnd was natural gas in 
solution. It was quite pos.sihle. ('\< e if (ompressed 
natural gas had not hit n used in tie mixture to 
mak<‘ up the motor spirit (which In.' did not think 
was so in the ea.'^e ot Fei leelion spirit), that some 
natural dissohi'd gas might conn' through in the 
distillation prmess. lie had not analysi'd the gas 
itself. 11(5 had tried to remove the gas by subjecting 
tlio spirit to a vaeiinm and then blowing it out 
afterwards, and eertainly afp'r tlie gas was once 
removed no -non' was forund. When a small bead 
of gas was Ii'ft in tlie io[), if tin' mercury wn-re 
raised a little higher ami the gas blown out sufficient 
liquid was left in tiie tube to give a reading, 
and no (!;as would b(' formed. He questioned, how- 
ever, wlietlier sudi a (onr.se was |ierinissil)lo, since 
it was desirefl to test tin* .spirit as it actually 
existed. A siniilar curve with a slightly higher 
vapour pi(ssnr(' was olitained if the gas was not 
oxtraeti'd. Tlie sto]ief)ek.s w('re sealed with mercury, 
and even if the ajiparatus were left for four or five 
liours tln i'(' was h--. limn .1 iniii. loss. When the 
cocks had U'cn wi 11 ground in, even after the lajiso 
of a month, tln^ leakage was mer(-nry li'akagc and 
not air h'akage. \ small <|nanlity of a very vola- 
tile constituent raise<l i!h' vapoui' pressure a gn'at 
deal. The nn'asntenu'nts oi ieva'I were taken hv a 
rule placed diret tly In'liind ; there was no necessity 
to use nu'asnring instniim'nts, as most of the ex- 
porimental ('rror w.is nmcli greater than tlu' error in 
actually reading tin* eolnmns. He iiad not prepared 
curves in the (*a.s<' of naj>lithah in' mixtni;es. Tho 
vapour pi'cssnres of nafilithalmw had lu’en 

puhli.shc'd in Sehmit/Js beok on liquid fuels. \ small 
quantity of lieavy substanee did not apfa-ar to alleet 
the readings ap|)reeia'il\ . Fvaporation ditl not 
affect the results once the instrument was filh'd. In 
his experiments the mjiti'ria! was only exp(js((l for 
10 to 30 seconds prioiVto the hi'ginning of tlu; ex- 
periment. Tho duratfoii of the actual experiment 
was thri'c hours. During the whole of that time no 
more of the volatile liquid wnis taken from the 
upper cup into tho tube, it acting only as a seal. 


Nottingham Section. 

Mect'uuj held on Febniary 4, 1920. 
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NO I F ns THK l{KKdIl-:RT-MElSSL- 
POT.ENHKE METHOD. 

BY H. nilOOP HRH.WOXn, J'M.C., AND 0. F. HALL, Af.B.E. 

Tim din'ctions giv('i) by Polensko (Z, Filters. 
\ahr. (lennssm., it'Ul. 7, 273: this J., 1901, 3S7) 
art' very exjilieit and appear to he adlu'ied to 
generally, hut in two respects analysts are prone 
lo introduce slight modifications, i.t’., in tlie time 
ef distillation and the tenipera t lire to v.liieli the 
wat<‘r in wliieh the tlask containing the di.sLillate 
i'- cooled. Indeed it apjiears general to depart from 
Fnh'iiske’s prescribeil ti'iniiera tnre of 10" C-, and 
nio.<t of tho text-books give lo'^ C. as the tenqiera- 
inre of cooling. Doth these, points have been in- 
vestigated. The samiiU's of eoeoiini oil used in the 
two s^'ries were not identical. 

Erfx'i'i III cuts 0/1 time of disiillat itin . 


Subst.'miv, 

Tiime 

Sulnlilo 

ULldtl. 

Ill.v.llll.lo 

acid.?. 

liutter . . 

Mias. 

mi 

:U() 

2 25 


20i 

asi 

y2-05 

2-1 


1 ;i20 

2- 35 

I'ocomit oil 

2(1 

.s-.g) 

18-3 


20 i 

8'3 

170_ 


2tJ 

i S-0 

] 7-5.5 



1 8-1,'. 

]0-0 

.. 

•0 


1(1- 1.5 


Jt is seen that with butter the tim<' of distillation 
does not great ly matti'r, hut witli eoeonnt oil it 
is e^si'iitial to adlu'ri' to Polenske’s directions (18 
to 22 minnt('>(). 


K rperimnits on (cm perni ii re. — (.Uicanut oil. 


Tiinn of 

'iViufieriiliao 

SoluJ.le 

Tasoliiblo 

dLstillatlon. 

of <-oolia^. 

UCidK. 

ai-id.8. 

M ias. 

° ('. 



21 

- 

8-3 

1(1-4 

isi 

JO 

8-0 

lO-C. 

20 

10 

8-5 

10 1) 

20 

10 

8-5 

; 10-1 

10 

1.5 

H-5 

1 JG-l 

2(U 

15 

8-55 

10-1 

20* 

20 

i 8-5 

1 10-2 

! 


It is so<. n that the tmnimratnre to wbieh tlio dis- 
tillate is cook'd do('S not greatly alfect the results. 

'I’his wo'k was lioiu' in the .Analytical Laboratory 
of Messrs. Bools Pure Drug Co., Ltd., to whom our 
thanks are due. 


SODIFM PEROXIDE FUSIONS. 

A. F.. AlfSORAVK. 

When using the Iloland Wild calorimeter tho 
estimation of sulplinr may be conveniently com- 
bined with that of the calorific value of the fuel. In 
many eases, liowo'ver- as, for instanei', foundry 
(■oke- it is desirable to estimate tho pcrcentago of 
snlplmr witliont dc'termining the calorific value. 
For this purpose — sulphur estimation — tho Roland 
Wild calorimeter is innvi(*ld,v, as tlie top of the 
erurihle. is attached to the top and stirring gear of 
tin* calorimeter vessel. A very simple and con- 
venient crucible cover w’n.s therefore made, 80 that 
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th© crucibl© may bo much more easil;[7 handled when 
carrying out sodium peroxide fusions with solid 
fuels and other substances. 



The eniciI)lo and cover are shown in tlio illustra- 
tions. The crucihio is of nickel; both cover and 
tub(' are ol brass; i;.!;nition is <‘{ieci<“<l hy (lro[)ping 
down tlio tubo a piece of rtnl-bot nickel wire 
about 10 inni. long aiid iniii. diaineler (17 

to I'J gauge). The crueihle lop may be .screwed 
down tightly on the rubln'r gasket, and the whole 
crucible iinmerse<i in a beaker of cold water to 
about 1 in. above tbc‘ top of (lie crucible. If it is 
loared that any sulphur contamination may result 
from tin.' rubber gasket (which ba.s not been found 
to bappeJi) this may be avoided by omitting the 
rubfx'r gaski't, screwing the top on the crucible, and 
imiTK'rsing tlu' latter in the cold water to within 
about 3 'inin. of tlu; criicibb* top, then igniting, etc., 
as pra'viously described. 


L. 


m 


I 


Ihe molt always leaves the (’rucildc c|('anlv, and 
aftc'i- S('vern] hundred fusions the crucible and cover 
appear as good as new. The brass tube in the 
crucible cover is ]So mm. long, P’o mrn. diiuneter 
and 7-5 mm. bore. It will be noti(<Hl that there is 
no trap at the top; this lacilitates tlu^ introduction 
of the r(xl-bot nickel u irt', and the kiss bv .spurtim»’ 
IS negligible. ' 


Communication. 

A NEW TEST EOH THE DEThXlTlON OF 
LIGNEOUS IMPUIUTIFS IN COTTON AND 
POSES^ WAS3’E FOR NITRATION PUIF 

BY FRANK LnSLIK BAURETT. 

The older method of detecting woody impurities 
m cotton to bo used for making nitroetdlnlose, con- 


sists in dyeing samples of the material with a basic 
dye, when these iinpurities appear as deeply dyed 
I specks on a colon ivd background. This is known 
j as the dye test, ’ and unevenness of dyeing is 
i asciibed to tlie presciuc (ji oxvcellulnsc' in the 
I hbres. 'J he dye .solution employ’d is sufficiently 
I strong, however, to eololir tlie libies deeply, and the 
detection ol the ligneous matter is ihoreby rendered 
more dillieult. 

I The usual method of carrying out this test i.s to 
' boil 2 grm^. of the cotton witii ]()() v.v ol a (V2 ; 
solution of j-os.iiiiline hydroihloride, ami then to 
heat the material with repi'iited elianges of water 
until the v, ash water is fl ee from dye. The com- 
plete rcmo\aI ol tlie loose ilyi'stulf frojn the fibre is 
dillieult, ami tlie test is thei'cfore uns.i I isfaetory a.s 
a moans of detecting oxyeellulose. 

In investigating tiie efficiemy of tl.e dyo test 
se\ (*ral cot I on Avastt's ebxuist'd by dilferent ])ro- 
cess(‘s were examiiKMl, and if Avas found that where 
small traces of certain imjiuritios aacix' prcHont in 
the lihrt's, lh<‘ cottons dyc(l to fb cp shades. AA-luneas 
file soda soliibilily and <o[ip('r a allies A\'cro normal. 

I bese impurities, which arc jirobably phenolic in 
ebaracter, appi-ar to act in a manner similar to 
tliat of the taiiiiiii compounds used in cotton dye- 
ing, and assist in flic fixation of the dve. When 
tliese cottons amio deeply dyeil. tlu> detection of 
the woody imnurity, Avliich was onlv very slightly 
darker, wa^ dillieult. It Avas also found that the 
pre.sciiec ol local greas(' on the eoUon lauses uneven 
dyeing, and miglU he mistaken for oxyeellulose. 

Attempts Avere therefore madt' to dcA'ise a more 
satisfactory l(>sr lor thi' jireseiue of ligneous matter 
in cotton. A large number of experiments Avere 
mad<' with Aarious niicroseofiical staining reagents 
tor ligiiilied ma(t<‘r. Such ri'agioits ;is tliosc' siig- 
gi^sted and discussed by E. Grandmougin,* 
\\ luM'ler.t Olid ( ross, ib'A’au ami Briggst Avere also 
trie<l and louiid to be unsuitable for the detection of 
Avoodv matii'i’ iiieotfon waste hvA'isual <'Xainination. 
These reagtoits included aniline, toluidines, xyli- 
(liiies, pheiiyboK (liamiiH's. diidienylaiiiiiu'. nnphtliyl- 
ainines, tlu'ir various solts. nu'thyl and iiilro 
derivatives, phenols such as carbolic acid, cresols, 
dihydric and trihydric phenols, naplithols, and also 
nitni- and amiiiofdienols. Attempts to develop 
.Aiiilim* Bl.ick on (he ligneous matter Avtu'c iiTiBUe- 
( essfiil. 

Attempls to iimk(' use of tlu' spriific reactivity 
of flic lignoiK' gi'ou])S AV(>re thi'rofore abandoned, 
and AAork was confined to t)ie dveing of the woody 
matter Avilh basic dyes. It was found that 
Alahuhite Green, the oxalate or zinc double salt of 
tetramethyldiaminot ripbmiyh arbinol , is readily 
absorbed bv woodv matter. Endi'avours were 
made to ludirliten the contrast betAveen the dyed 
ligneous particles and the tinted cotton by the use 
of a second dv(' Bismarck Brown, to eountoract 
the gi’(M 11 tint imparted lo the cotton Avith produc- 
tion of a neutral shad<\ hut su< h methods Avere 
rejeef^'d after extended triaU 

Sc.tisfjK torv contrast Avas obtained by treating 
tlu' eiitfoii waste dvixi with Malaeliito Green AA'itb 
an oxidi'-ing agiuit, Avliieh immediately discharged 
the dye loosely held bv the cotton fihrc'.s, AAdiilst the 
retention of the colour by the particles of wood 
was mmv persistent. The addition of formaldehyde 
to the dve-hath O'^'^isfs lh<‘ fixalioii of the INFalaehife 
Hreci) liv tlie ll’pmous n)an<'r, and the colour 
is not discharged by treatment AA’ith strong oxidifh 
itig and n'ducing agents. Uurtber. it was found 
tliat the colour coiihl he conveniently disi'hargod 
from the cotton hv .ndding n solution of hlenehing 
poAvder to tin' dye hath in [iresenee of a trace of 
acid. 

/i. Fnrbon ii. 'IVvtilrlu ni.. 100«. 5. :{21..323. 
t «ir.. 1907. 40. 18«vS. 
t Bcr..l907. 40.3110. 
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Method of carrying out the test.— The dye solu- I 
tion ia prepared by dissolving 0.1 grni. of pure ’ 
n'cr.ystalli.spd Malacliito Green in hot distilled wati'r ! 
or good tap water (about 100 c.c.), diluting to ; 
500 c.c,, adding 50 e.e. of 40 - foniialdchvde solu- 
tion and 1 grm. of sodiupi bisulphat^ (XaHSO;) 
dissolved in a little water, and making up to 1 litre. 

The bleaching powder solution is made by 
sliaking 20 grms. of bleaehing f>owder (containing 
about ,‘15—37 of availabh* chlorine) with 1 litre of 
good lap walt'r, allowing to stand, and pipetting 
off a.s required. 

Dyeing is conveniently carried out in 500 c.c. 
porcelain beakers, eight of which can l)e heated in : 
a convenient sizi'd bath and run in a .series. 
300 c.c. of dye soliitio?) is })laced in e.-icli Iw'akcr. 
After the bi'akers have Ix'cn heated in the w;iter 
bath for a few niinnti's, 3 grm. sami)les of cotton 
are placeil in each and allowed to reniain in the 
dye liquor at the tenqx'ratuia' of boiling water for 
10 minnt(',s, i\ith occasional stirring. At the end 
of that time, 25 c.e of tin' hh'aching powder solu 
tion is added to each l)a(h from a pipette', and after : 
addition of thi' hhauh solution the baths are stirred 
rapidly. 

Oil addition of tin' bleaching solution the colour 
of the bath is iniiiu'diately discjmrge<l. The cotton 
is allowed to remain in the hot li((Uor for a further 
5 minutes; the li(|nor is then poured olf, the cotton 
being UM'd as a, lilti r lo talch .any smail particles 
of husk ('tc. Tln> treated material is rinsed first I 
with til]) water and llien with distilled water, and 
examined wet for grt'on sfn'ck.s. It is important 
to use pure .Malachiti' Grec'n and to Ket'p the baths 
well sdrred during dyeing and hle.aching. 

I'j.rin'rimrnlal . 

Carded Anu'riean cotton tgood middling (pialityh 
which had Ixa'ii ch'ansed by boiling with caustic 
soda solution nmh’r pn'ssure, was srh'ctcd as a ; 
typical pure cotton. ISam|)!es of this im.terial .sub- 1 
mith'd to the t<"-i remaim'd uliiie. On caia'ful ■ 
t'xamin.'! f ion minute s[>er ks of gre<'n-eoh)ure<l woody 
matter cnidd be detected oci'a^ioiially in the 
samph's. 

Efft'rf nf tjipirat iirinri)Ufi //a/u/r/7/r.s.- To in- 
vestigah' tlie ellicif'ney of tin' l(":t, a large number ■ 
of (‘xpei'inu'iit ; Were made in \\ 'ii(li sanntles of the 
purified Aineriein eotton were adulti'iated with 
imnuritii’s coii.moiilv huind in 4o(lon waste, such 
as cotton Ini'-:!;. leaf and sf;dk. eol ton )»('ed, straw, 
ineludirie common eerr'al sli'au and tlc' easl('rn 
grass nsed in nael-ing bale-;. b"m;) and jute fdire^. 
and teased filus"^ from tbe e-'linai-v lle^'-ian b.-de 
covers. Thc'.e impurities were eK.'imined in flu' 
nnboiled. stah' and aftt'r (hf'v bad bi'cii .-ubieeted to 
a pn-ssiire bail w itli eau'-lie '-•oda as in tin* or-linai-y 
prors'.ss of eotfen wr’ste (>ii rifieation . 

In every ( .'i.se the cott<m reumiiieil perfeei le uliiie 
after treatnu’iit, whilst llie impnritv tool; tlu' 
ehnraeterist ie green eoloiir and retained it. Where 
foreign vegetable impurity c.eild not be deteetc-d bv 
visual evaminaf ion in fh ■ uiil r('at‘'d m.iterials, its 
presence w.as eleavlv d''--cl«,'-ed b- tin* test, tlu' 
green dyed ]>ai'tii'Ies b.-ing very emispir-mms on 
the white baekgrunmi. and on <'\aniinal ion under 
the ;nieroseop(‘ p i-lieles of 1>!- lv.>n dyed fd»re e.aiild 
•be seen intermingled with H e ■•otteii * 

Further experiments* sh.iuc'! that, if tlie test if 
properly ainl enrefiillv earrie<l out. tlc' dyed woody 


material is not decolorised by prolonged exposure 
to the .'letion of the bleach solution, and also that 
the t<\st is unalfected by the presence of grease on 
the fibres, 

('i)iitpundivc fesis on typicnl cotton wastes. — A 
large number of cotton waste.s, purified by boiling 
with 2-4 ' cau.slie soda solution at different pres 
sures, liave he('n examined by the older dye test 
and by tlie test suggested above. The latter indi- 
cated tlie presence of the ligneous material much 
more clearly, and enabled a better discrimination 
to be mad<'. between the different samples. Thus, 
rel.itively large proportions of woody impurity were 
found in .sample.s boiled at atmospheric pressure, 
somewhat less in samples boiled for short periods 
under low pressure, while samples boiled for 
10 hours or more under nressnre W'ere found lo he 
reasonably clean. As expeeted, cottons boiled at 
M) lb. per .sq. inch appeared to be moi-e fi*e(' from 
woody matter than those boih'd at 10 Ih., whilst 
tho.se hoik'd at 40 lb, contained less ligneous im- 
|Mirity than tliose boiled at 20 lb. and ;it lower pres- 
sures. Again, materials boiled with 4% caustic 
.soda appeared eleam'r than thnsc lioilcd with 2 ' 
eaimtic soda and 2 ' sodium carbonate, 

Mx;imination of a large mimlu'r of cotton wastes 
prepared for nilroeotlou manufacture .show’cd that 
in eases where tiu' material liad not been bleached 
the det('ction of the woody imfiurity w'as dilfirult in 
samples dyed with rosauiline hydrochloride on 
account of the original dark colour of the w’aste, 
wlu'reas in samples dyc'd by tin' Afalacliite Grei’U 
method tlu' inqnirity was easily recognisable, as 
tbe dark shade disapiw'ared on treating with the 
hk'aching powder solution, "Wlicn llu' particles 
weri' extremely sinal! and nnrc'cognisahle by the 
I'oiitine test, tliey eonld easilv In' found by the 
modifi<'d nu'thod. 

'I'lie test has been devised for tlie di'tection of 
woody impnrilv in cotton wasli' and not, of roiirst', 
for tile d<'t«'(T[on of oxye<’lln]os('. yVhoiit 300 to 
400 samples of waste.s have been examined by tlio 
metbod, ovi'r 200 of tliese in eoinpaiison wiili tlie 
well know n ro.'^aniline dyi' li'st, and in evc'ry ease 
Die former lias be('n fmiinl to be minh more dis- 
( la’miii.'itive. In no ca‘:e could undyed W'oody 
matter be detect ('d. 

li has. for some time jiast. been em]>loy('d m; a 
roiitiiu' test i i a nnmbi'r of works ami laboratories, 
and has Inn'ii found to give excellent results. 

It is «]('sired to thank tlie Din'Ctor of Ariilh'iy 
for p('rmission to publish tliosi' ri'snlts, Tiieut.- 
(’olon.'l R. A. ('raig. C..M.G., R.A., and Sir R. 
Robertson. K.R.F., I'kR.S., for facilities afl'ni'ded 
in eairying out tin' exp'rimenta] ANork. and T)rs. 
AV. II. Gileon and \. Forster for vahiahh' sng 
g(’slions nunh' dnrimr tin' e.'irrving out of the W'ork. 
which formed nart of an inve'<tigation nmk'rtakcii 
at the Reyea.reh Def)artment of the Royal Arsenal. 
Wool \ ic^i 


Ki:R\TrAr. 

STG \R |\ OAT SdRAAV AX!) CATTld': FOODS, 
nv s. 11 . com. INS wn .\. snm.Kit. 

rrhi*- .1.. Mar. 15. 1920. p. GOt.) 

The- !;>■,{ line hut one of tin' tits) paragraph .slionld 
read “ which aro rdi'-hed hv cattle, hut it is donht- 
ful.” 
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Mil. .JOHN ALLAN IN TllK CHAIH. 


A MOW (UiAJlACTIOIMSTIC FOR COAJ^ : TllK 

ag(;lijtinatii\o fowkr curve. 

DY V. 8, 8INNATT, M.U.K., M.SC. (tK('11.), F.I.C., AND 
A. CJIOL’NDH, M.HC. (TECH.), A.I.C. 

TIiIk work is part of tlio invest )f.^ation ol Laniai- 
shire coals In'injj; carrii'd out under t.lie auspiiis ol 
the Laneashin; and Cheshire Coal Re.seareli A.s.soeia- 
tion. 

The present paper eontains a study of the aj>;}j;lu- 
tinatin^ power of coal under eertain Kfiecial condi- 
tions, and affords an auxiliary means for the identi- 
fication and valuation of coals, with especial re- 
ference to their cakiiijj; (pialities. Althou^rli the U'st 
for the aKtilutinatiufj; power of coal has Wn studied 
fairly ix)nipletely by c(*rtain firms for industrial 
purposi'.s, the literaiuri? of the subjeet i« somewhat 
scanty, the followin}.( Ikmul' the two chief contribu- 
tions : Campredon* describes a method for measur- 
inji the cakinjt valiu' of co:ils by heatinp; a standard 
weight of coal with Viiryinji; weiglits of inert 
matter (Calais sand) in a platinum or porcelain 
crucible. The lest was ri'peatod until the maxi- 
mum amount of inert matter which eoiild 1 k‘ sus- 
tained by a coal was found, the cxial still yielding a 
cohermit button of coke. J. T. Dunnt observed 
that, occasionally, coals of high ash value had given 
highm- agglutinating values than coals of a similar 
nature but of lou ash valiU', the latter coals Ixung 
obviously much more suitable for the manufactun* 
of coke. He found that much mor<* consistent r<'- 
sults could Im' obtained by the use of anthracite in 
place of sand as the inert matti'r. The coal to be 
tesU'd was passed through a i mm. sieve (approxi- 
mately l/50siev<'), whilst tlu' anthraeiU; was graded 
from 1 mm. to \ mm. (i.c., while it passed through 
a, 1 /2<5 sieve it Avouhl be ndaiinxl by a l/ob sievi'). 
The proportion of tlu^ weight of inert matter to the 
weight ot coal was taken as a measure*of the agglu- 
tinating pov 'r. In the discu.ssion which followed 
this pap<‘r ii vas suggested tliat retort carbon 
might be sui.-uitutcd lor anthracite, and one 
speaki'r also mentioned that particular care should 
b(' taken to sjx'cify tlu* size of the anthracite. Fur- 
ther, it was stated that the coking test should be 
carried out in a mufHe, and not ov<-r a Bunsen 
burner, and that the period of carbonisation should 
Ix' controlh'd. It was C'onsidered that some definite 
mechanical means should lx* adopted (iv measure tiie 
strength of tin* resulting coke. 

No further attempt, as lar as we are aware, has 
bcx'ii madi' since the publication of the above paper 
to standardi.se a method for di'termining the cokiin'- 
value of coals. 

Ihe (enifierature at which the coking or caking 
dett'rmination is carried out is usuallv lower than 
that at which the ash of coal liecomes fusible, but 
there is a possibility (as suggested by Dunn) ’that 
the inorganic substanci's pre.sent in the coal may 
fiLso during the earbonisatior.. ft is well known 
that certain coals contain erroiis carlxniaUg and 
if the temperature at which the test is carried out 
IS high, slight slagging may orx-iir between the sand 
and the inorganic eonstitumits of the coal. Jt is 
therefore desirable to choose an inert material 
which has no agglutinating pow'er, either when 

• Compt^s retul.. 1895 ; see this J.. 1890, 186. 
t This J„ 1913.397, 


heated alone, or when heated with coal. Further, 
a Huhstanee which does not give rise to the evolu- 
tion of gaseous products is preferable, as theses have 
a distinct influmiei* upon tin' rate at which the 
volatile (xjustituents of edal are eliminated from the 
sphere .of the reaetin.g ma.ss. The greater the 
! volume of gas evolved by the inert matter ami the 
I greater the proportion of the latter present, the 
j shork'r the ix'rioil the volatile constituents are in 
j eontaet with the coal during the carbonisation. For 
I those reasons it is eonsideixxl that sand and anthra- 
j cite are not entirely suitable. As it is desirable to 
j measure only the caking jiower derivt'd from the 
decomposition of the organic compounds presi'iit in 
the coal, whieli bind together the eoko formed 
during the earbonisation, the inert material should 
resemhle eok(' as far as possible. The inert material 
should not Ix' porous, or it tends to ab.sorb the bind- 
ing or agglutinating substanci's jirodueed during 
the carbonisation of the coal, the etreet of which will 
h(' lost. Further, the partiih's of the material 
chosen should he spheroidal in shape, thus elimin- 
ating binding tog<‘ther of the suhstanee by ink'r- 
laeing of the particles, eitlu'r alone or when mixed 
w ith the coal or cxike. The substance finally ( hosen 
by us was pulverised electrode carbon, which 
appi'ars to satisfy most of th<A above conditions, 

“ Flame-are ” carbons slioiild not Ix' used, as tlu'se 
ar<‘ impregnated with sodium and ealeium salts, 
whidi might act ns a tiux for the ash of the coal, 
thus [uodueiiig a hindiug otfeet and injlueiieing the 
agglutinating value of tlie loal. 

In order to study tlu' inllueiuo of the degree of 
fiiH'iiess of the powden'd iiu'rt matti'r, a (piantity 
of earefull.v grailed eksittrode carbon was prepared; 
11 Ih. of eli'ctrode carbon was pulverised so as to 
f)ass through a l/ll)-mesh sieve. Tt was tlx’n in- 
timately mixed and carefully sampled and analysed, 
with the following results: — Moisture, 0‘17 / ; 
volatile matti'r, nil; ash, IdT; carbon, . 

This material was then sifted through the following 
tiers of sievi's : 1 MO to l/dO; 1/30 to 1 /GO; 1/00 to 
1/90; l/90to 1/120; 1 /120 to 1 / ISO ; 1 /ISOtol /200 ; 
ami througli 1/200. ('onsidorable dillieulty w'as ox- 
perieneeil in obtaining sieves of accurately sized 
mesh, and the alxive sizes had to be adopted finally, 
and the same mati'iial was used throughout. In 
our opinion, it is desirable to have the inert matter 
of such an npiuoaeh to uniformity of fineness as 
will pa.ss through, say 1 /SO and he caught by a 1/90. 
The dilfereiieo in size Ix'tween the 1 /OO and 1 /90 is 
too large it great neeuracy is aimed at, as it is 
possible for one specimen of the material to consist 
of a large proportion of 1/00 to 1/70 and a much 
smaller [iroportion of 1/80 to 1/90, and a second 
.s])eeinK‘ii to have tlw' proportions revortAcd. In 
fact, the gradation In size of a 30's dllh'nnec in 
mesh is not, in our opinion, sufficiently [ireeise. Tt 
is hoped at a later date to repeat the experiments, 
using particles of inert matter more uniform in 
siz<*. 

.\ simiple of Arley coal was carefully pii kod so a8 
to be as frei as pos.sible from inorganic con- 
st it ui'iits, and the wliole of the sample w as ground 
to pass through a I /OO mesh sicA^o. Determination.^ 
ol the agglutinating value AVeri' then made by mix- 
ing one irtiit of coal Avith increasing proportions of 
sand (gradi'd 1/60 to 1/90) and ndojitiiig tlu' stan- 
dard American method for the determination of 
volatile matter in coal (i.f’.. 1 grm. of coal or mix- 
ture is placed in a platinum erueible weighing 20 — 

30 gnus., on a silica triangle, oAcr a Bunsen burner, 
and allowed to remain in the full flame for exactly 
seven minutes). 

The eolierence of the coke obtained from the 
v<yatile matter test Avas examined by removing the 
button and placing upon it a 100-grm. AAcight, the 
surface of Avhieh wa.s equal to that of the button ob- 

D 
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tainod. When the button crushed to powder under 
the pressure of the weight the inaximum value was 
wnsidercd ip have been attained. The term 
agglutinating value ” is used to describe the pro- 
portion of the weight of inert matter to unit weight : 

Arlcy coal ground t4) pass through ' 
a 1/90 sieve the agglutinating value with sand 1/GO ! 
to 1/90 was 15, ivhile with gas carbon 1/GO to 1/90 i 
it w^ 7‘6. It would thus appear that tho relative 
weights of sand and electrode earlion used are | 
directly proportional to the specific gravities of the i 
two substances, and that tho I grm. of coal requires I 
equal volumes of sand and i-leetrode carbon. It I 
W'as therefore eonelinbsl that the coefficient of ' 
^iKfiluti nation of a coal is a function of the v'oluiue | 
or surface ol the inert material used. This ohserva- 1 
tion led us to oxaminc the influence of tho size of 
tho particles of iiu'rt matte'r ujam the agglutinating I 
value of coals, and it was found that with decrcas- ' 
ing size of particle tho weight of inert material re- | 
(juireif to destroy tho caking power of a. coal was { 
diminished, ft was therefore decided to examine ' 
a niimlior of typical Jiancashirc seams, and to plot , 
as graphs the re«ults of the agglutinating power do- j 
terminations. The size of the inert matter expori- 


standard American method in this work was to 
make the results of greater interest, as it enables 
chemists who do not possess an electric furnace or 
a standard muffle to compare the results with those 
wo have obtained. At a later date it is proposed to 
publish the results obtained by carbonising the coal 
in an electrically heated tulio, tho temperature of 
whi(‘h is iMuitrollcHl by a thermo-couple. The results 
for the different coals arc given in the following 
table, and the figures arc plotted in tho diagram: — 



1 

1 

Flnenee 

iS of elcctnide carbon. 


No. 

1 

i 

Name of coal. 

|lA80 

to 

1/200. 

Weigh) 

1/120 

to 

, 1/180. 

b of do 

1/90 1 1/00 
to to 

, l/120.j 1/90. 

ctrode carbon 
of coal. 

1/30 1 1/10 
10 to 

1/60. 1/30 

per one unit 

1 

Mountain Mine . . 

1 00 1 

9-5 

140 

1170 

20 0 , 

24'() 

2 

(Jarewooil. 9 ft. . . 

1-5 1 

2-5 

70 i 

1 130 

220 

260 

3 

lUcon Mine, tops 

1-2 

2-5 

60 

140 

190 

22-0 

4 

Arley 

1-2 

17 

4 5 

8-0 

200 

260 

f) 

Ravine, tops 

10 

1-3 

30 

70 

150 

19-6 

0 

Hell Hole. mWilles 

10 

M 

1-8 

70 

160 

18-0 

7 

Chanters, 4 ft. , , 

10 I 

1-3 

1*5 

4*5 

12-6 

21-5 



rnonted witi) was as previously stated, and in the 
graphs the .siz<" of tho partich* has been assumed to 
bo the meau iH'tuiH'ii the sieves used, c.;/,, particles 
between l/GO and 1/90 are taken as having an 
average size of 1/75 mesh. 

Average samjdos of coal w'oro obtained from a 
number of different seams, each of whifh was 
treatexl in exactly the same manner. Tho sample 
was ground till it would pass through a sieve ,of 
1/90 mesh, and the agglutinating value determined. 
Each experiment was carried out in exactly the 
same manner, and the reason for tho adoption of the 


'1 he gfjiph for No. 1, which is practically a 
straight line, shows no evidences of any bend when 
th<‘ siz<! (»t the inert matter bc'comc's extremely 
small. This is inten'sting in vi('w of tho fact that 
No. 1 coal yields by far the most voluminous and 
perfe< t foundry coke of any of those examined. 

An examination of tho curves leads to one point 
of importance, namely, that not only does the 
fundamental property of caking of different coals 
vary eensiderably, but tho property is influenced by 
the degree of fineness of the inert substance until, 
when inert material finer than 1/90 mesh is taken, 
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the caking property of the coal may be entirely de- 
stroyed by less than its own weight of inert matter. 
Attempt were made to determine the agglutinating 
value with less than one unit of inert matter, but 
the results have not, up to the presc‘nt, k^i to a 
satisfactory conclusion, and arc not included in this 
paper. There appeni-s to be no reasonable objection 
to the conclusion that, if finer inert particles were 
used than those already oxperinu'nted upon, the 
weight of inert material required would bo reduced. 
It is suggested that the most satisfactory manner 
of determining the agglutinating power of coal is 
to prepare a graph, showing the relationship 
between the size of mesh of the inert matk'r usetl, 
and of the weight required to <lpstroy the caking 
power of a unit weight of coal. This w'o have called 
the “agglutination curve”; it wdll be se<ui, hoAV- 
<*ver, tliat this dcitermination is rather lal)orious, 
and Jis an altmnativo we suggest that the agglu- 
tinating powi'i'H of coal should be measured by the 
lineness of the inert matter required to destroy its 
caking pro|)erties. Ihe manner of carrying out 
this test would bo to mix one fiart of coal intimately 
w'lth, we suggest, three parts of inert matc'rial the 
size of particle of which should be varied, until the 
coal will no longer yield a coherent button with the 
inert matter. The caking index would then bo 
expres.sed in the degrt'e of fineness of the inert 
matter, e.tj., om* coal would be, say, 1/200 iiK^sh, 
would 1 k' 1/75. It has been found by us 
that the size of the particle of inert matter does 
not inti lienee the percentage of volatile organic 
matter evolved wdieii the coal is heated as shown by 
the following series of exp(Miments. Jn those ex- 
periiuentsoue unit of coal, powdered to pass through 
a 1/60 siei’i' and lx* caught by a 1 /90-mesh sieve, 
was mixed with four units of inert matter (elec- 
trode carlMUi) ol the follow ing degrees of fineness 
and oiu* grm. of the resulting mixture was carbon- 
ised undrr constant conditions;- - 


Sizo of inerf matter 
(oleetrude (‘artxjn). 


• rereentago of volaMI** organic 
matter rNolved, calcuialed on 
coal taken. 


1/10— 1 /SO 

ino— 1/oa 

1 / 00 - 1/90 
1/100-1/200 . 
1/200 and tlncr. 


28-6 

29() 

29-4 

29-4 

290 


♦ .Mean of thre deti'rmluatlons for each experiment. 

It can liaiili\ 1 m> hoped to discuss the subject 
from any hut a limik'd nutiihor of aspects in this 
paper, hut tlie following points may lx* coiisideretl. 

It is well know n that during the washing of coal 
a consid< rahle proportion of fine material is pro- 
ductnl, part of which contains a high percentage 
of inorganic matter and fusain. This material has 
to be disp(Kse<l of in one form or another and where 
the intention is to manufacture c-oke the fine 
inaterial or daiit is distributeil throughout the mass 
ot the coal. It would appear that the addition of 
this tine <lant, which usually po,ssesses a low caking 
value, and in some cases is entirely without caking 
properties, although produced from a caking coal 
Avill lead to a distinct differeneo in the caking value 
<> tho ciMil Fit, tiler, it is elenri.v imiwrtant 

that the fine material .should bo mixed throughout 
the mass of the coal as perfectly ax possible, a.s itx 
accumulation in certain parts of the masses of coal 
would lead to the production of coke possessing dis- 
tinct lines of weakness, due to the presence of sutfi- 
eient finely-divided inert matter to render the coal 
ntthis particular point entirely non-caking 

the above (>bservatiou appbes to some extent to 
the processes in which coal and coke are mixed for 

the addition of a small proportion of very finely- 
<liv,ded coke might hare a distinctly linXiJl 


effect in reducing the caking power of a coal irhich 
^^^ht he unsuitable for steam raising. 

Ihe influciuo of the inert matter also arises in 
the stone-dusting of mines; finely-pulverised stone 
dust IS sprayed into mines with a, view to eliminate 
any chance of the fine ftoal dust in the mine ex- 
plocling; the mixture of coal and stone dust de- 
jxjsits on the Ihxir, walls, and roofs in the pit. The 
addition of a sniall proper ti(m of this very fine 
material to caking coals would cause the coal to 
act us a non-caking coal. 

It should be mentioned that the figures given in 
this paper were obtained under conditions which 
wero c^s uniform as possible and r<*presciit the 
‘^KRuitination curvex of the coals at one particular 
temperature It appears that the shape of the 
{‘urves may vary considerably with alterations in 
the temperature, and it is pniposc-d at a later date 
to prepare curves for certain cliaracteristic seams 
at a sorie.s of con.stant tern {x'ratu res. 

Discussion, 

I The CiiAiiiMAN said that the subject presented 
I many dimciilties Ix'causc of the extraordinary 
I immlxu; ot variables which had to lx* reconciled into 
something ap|)roximating bo constants, and it was 
: open to doubt whether some of the variables had 
|xH‘u entirely eliminated. Had any precautions 
bc‘en taken to avoid prolonged contact of the pro- 
ducts ol (.‘ombustion with tluy walls of the vessel, 
and to Avhat extent w^a.s the vessel packixi with the 
mixture used in determining the curve? 

,, A. W Kill said that in using the so-called 

sand test he had iound it necessary to standard- 
ise the size of inert material in exactly the same 
way a.s described in the pap(‘r. Kveii then the 
test w'a.s rather unsatislactory, inasmuch as it did 
not accairately tell how’ a coal would Ix'have in 
either a coke oven or a gas priMlueer. The* length of 
time taken in raising the temjx*raturc of the mix- 
turo of inert material and coal had a very con- 
siderable influence upon the strength of the result- 
ing product. Ihis was borne out by experience 
on a large scale. Coals which were used in coke 
oven.s, heated very slowly under considerable pres- 
sure, and without the passage of gas through them, 
would make a good metallurgical coke; whilst the 
Slum* coal in imxJerateiy small piece.s hen toil moder- 
ately slowly in a gas iiroducer, and with a large 
yoliime ot gas passing through, did not cake 
to any extent. Owing to the “sand ” tost being 
so unreliable, even with the utmost standardisation 
it was not possible to get any real indication of 
Jiow’ the ( oal would lx*have in a gas producer For 
coke-oven ivork it was much more easy to guess from 
the indications given by the sand test, but for gax- 
producer w’ork it was almost impossible to tc‘II what 
would hap|K*n. It was po.ssible that iron-bearing 
ash when heatecl with an excess of carbon, might 
.yi<‘ld an ash iusing at a very much lower tempera- 
ture than would the final fully-oxidised ash of the 

Mr. W. Tno^usoN said that when burning coal in 
oxygen in the calorimeter ii<‘arly all the axh was 
left in small fuwid jx*llets. He supposed that the 
sand used for mixing w ith the coal would be taken 
in Its ordinary form, in whi(;h ca.se there might be 
possibly 4 (^rtain amount of combined water and 
moisture which might modify the results of the 
experiments. 

Mr. W. H. H. NoiiRis suggested that the actual 
nature of coking might lie eluoidaksl by considering 
the authors data in the liglit of simple niathc- 
niatieal reasoning. If coal at the time of coking 
lU.sca and merely penetrated the natural inter- 
spaces be twwn the particles of inert matter, its 
agglutinating power should be independent of the 
siaKy of the particles in the test described, 
Dwause tho interspt^ volume of packed spheres 
of the same size was independent of their diameter, 

b2 
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viz.f 48% for rectangular or “pressure” packing | 
and 26% for norraaf packing. The latter would 
only account for values up to 3, and coking would 
tiike plaw with contraction of volume. If, how- 
ever, coking were considered as a surface*- effect, the ! 
a^lutinating power would be rcduc*ed as tho di- i 
vision or fineness of the inert matter increased, and ■ 
coking would take place with increase of volume. ■ 
Both of these were found to bo the east*. I'he | 
total surface of the inert matter inereu-sod propor- j 
tionally to the fineness. This was not snlficient to j 
account for the remarkable influence of the size I 
of tho inert matter. In one sample, roduetion in [ 
size from 1 / 1 50 to 1/190 mesh should have rediu^l i 
the binding power of tho coal from 4 to 3 instead j 
of from 8 to 1 ns found. Tho explanation for this | 
result might be indicated by the mieroscope, and j 
connected with the large increase in volume noted, | 
Was it possible that hoiik* coals sliowing high , 
agglutinating values were not .suitable for the inaiiu- i 
facture of tho l>est metallurgical coke? j 

Mr. HAiiiBTO.NE asked if dried coal had lK‘en 1 
used in the experiments. Tho presence of watcT ! 
was liable to affect tin! texture of the resulting 
coke. 

Mr. Giuson .said that for strict comparison coals ; 
containing the same amount of ash should be used, 
othenvise a variable was introduced which would i 
he difficult to reconcile with tho curves shown. , 

Mr. M. Bauash asked whether the authors could i 
from their experiments advise as to the best ; 
standard conditions for obtaining tho most repre- 
sentative agglutinating value of a <oaI. H<‘ bad 
carried out satisfjujtory experiments with the aid 
of Lessing’s apparatus, provid(*d they were under- ; 
taken in a certain way. Th<>i furnace was heated ^ 
to tho required temperature, switched off for 
5 mins,, and then the silica tube containing the : 
coal or the mixtun; of. coal and inert matter was | 
introdiKKxl, and the furnace switched on again for ; 
7 mins. At the lemptuafure at whi< h the volatile I 
matter was evolved, the walls of tl) ' tulie were ! 
not hot enough to carbonise the tar etc., yet | 
hot enough to allow' the volatile matter to escape ; 
without deposition on the inside of the tube. The ; 
volatile matter came off completely in tho first 2 or j 
3 mins,, and then the contents of the tube caked i 
without any possible interference by gases present i 
during the experiment, I 

Mr. Grounds, answering Mr. Norris, said that i 
res<>iareh had been made with regard to the : 
agglutinating power and tho area of the inert , 
matter exposi'd, and quot<>d the curves obtained. 

Captain Sinnatt, in reply, said that the test had i 
been standnrdi.sed as far a.s possible, and in order to 
eliminate the variations mentioned by Mr. Allan 
the standard American method was used. As a 
rule tho volatile matter was evolved within about 
80 seconds. It was probable that the variation in 
tho results of the sand U'st was due to tho size of 
the sand particles not bi ing the same in each test. 
Further, it was not necessary for the ferric oxide of 
tho coals to be reduced during the test, a.s most 
of the coals examined contained ferrous iron as 
a constituent of the white partings (ankcritc), j 
which were a common feature of Lancashire coals, } 
Tho presence of iron in tlx* ferrous state would ; 
undoubtedly tend to the formation of silicates which I 
might bo fusible. Up to the present it had not been ; 
possible to standardise the physical appearam'e and j 
properties of the coke, but it would l)e eonsidercsi I 
during the continuation of the w'ork. The fusi- 
bility of tho ashes in Lancashire coals varied 
very greatly, and it was for this reason that | 
electrode carbon was adopted as the inert material, J 
in order to eliminate the inlluence of the com- i 
bination of sand with inorganic constituents of the ; 
coal. With regard to the remarks of Mr, Norris, | 
an attempt had been fhade to obtain a mathemati- 
cal expros.sion for the agglutinating value of coal, 


and in the case of certain of tho coals there ap> 
peared to be a distinct law governing the agglu- 
tinating value. It was not. however, considered 
desirable to elaborate these tneories until a greater 
number of coals had been examined. The diffi- 
culty of determining the interspace volume was 
practically insurmountablej. as it was not possible 
to say whether the particles were normally or 
abnormally pik'd. In all tho experimente coal 
which had air-dried for 24 hours was used, 
and the ash content was that of the ordinary coal. 
It was most desirable that tho conditions under 
which tho test was carried out should bo most care- 
fully standardised, and experiments were projected 
in which it was proposed to use an apparatus of tho 
type do.scribed by Lt'ssing. 


ESTIMATION OF THE NITRO GROUP IN 
AROMATIC ORGANIC COMPOUNDS. 

T. CALLAN, M.8C., I’ll. 7),, J. A. RUSSELL HENDERSON, 
D.80,, AND N. 8T1UFFORD. 

Of tlio many methods (troposed for the estimation 
of the nitro group in organic compounds only a 
limited number are of general application, although 
many have a limited application to specific nitro 
compounds. The general methods available for 
determination of the nitro group may lie classified 
as foilows:-- 

1. Tlioso involving the reduction of the iiitro- 
groiif) to tho amino group by uso of excess of a 
reducing agent, followed by (Ictcrmination of this 
excos.s witli a suitable reagent. 

Of these the better known are those involving: — 
(a) reduction by titanous cliloride according to the 
methods of Knccht and Hibbert collected together 
in their monograph (“ New Reduction Methods in 
Volunictric Analysis”); (b) reduction by stannous 
chloride. 

2. Those involving tho rcdiiction of the nitro 
group with a' reducing agent, follojvcd by deter- 
mination of tlie amount of amino compound pro- 
duced, e.(/., by titration, by means of a stamiard 
solution of sodium nitrite. 

3. Those involving a determination of nitrogen 
by various modifications of the Kjoldahl method. 

The authors have used the titanous chloride 
method of Kn<‘cht and Hiblicrt very extensively for 
a large number of substances, in most cases with 
extremely satisfactory results. It has been found, 
however, that certain classes of nitro (Mimpounds 
give very low results w’hen analysed by this method, 
as will lx? later shown. 

The methotl has one vi'ry serious defect when ua^d 
in the analysis of substances such as are manufac- 
tured as intermediate products in the dyestuff 
industry. The method as recommended by Knecht 
and Hibbert reciuires a very small weight of nitro 
compound to be taken, and when dealing with moist 
pastes or damp press-cakes the difficulty of weigh- 
ing out such a small quantity which shall be a 
representative sample may introduce a serious error. 
In .such cases less convenient and possibly loss in- 
trinsically accurate mctlifKls may actually give 
figures more aec‘urat(^ly representing the bulk of 
inatc'rial. 

Although in so many cases titanous chloride gives 
exfxdlent results, in certain eases, in particular 
a-mononitronaphthaleno, o-nitroanisole, nitrocresyl 
methyl other, and similarly constituted compounds, 
quite erroneous results wore obtained. 

Thus a sample of very carefully purified o-nitro- 
anisole, b.pt. 162'^ C. at 12 mm., when analysed by 
Knccht and Hibbert’s method by boiling with exceea 
of titanous chloride in alcoholic solution, followed 
by back titration of the excess by iron alum, gave 
NO, equivalent to 61’7%. 64*8%, and 64*0% of 
o-nitroanisole. These results, although of the same 
order, are obviously incorrect. Similarly, with a 
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sample of pure nitrocresyl methyl ether, the method 
®°"««ponding to 681%, 70*8%, and 
719% of nitrocresyl methyl ether. 

In the case of «-mononitronaphthalene the figures 
were very variable^ ranging from 73*8% to 961%. 
In the case of tins substance Knecht specifically 
states that reduction with titanous chloride must 
take plaoe in presence of no larger amount of 
hydrochloric acid than is necessary to keep the 
titanium chloride in solution. Even on reducing 
the quantity of ^’id to this amount we found 
that it was still impossible to obtain concordant 
results, and the same was found to bo true with 
o-nitroanisolo and o-nitroorosyl methyl ether. 

It has long been known that during the reduction 

^rtain nitro compounds in presence of hydro- 
chloric acid chlorination may take place simul- 
taneously with reduction. t For complete reduction 
to a chlorinated amine, however, only two-thirds 
of the amount of hydrogen is required, compared 
to reduction to the non-chlorinated amine, since 
the hydrogen liberated during chlorination is also 
available for the reduction. Correspondingly, if a 
chlorinatwl amine were produced during the reduc- 
tion by titanous chloride, in the extreme case, i.e., 
when the product is entirely the chlorinated amine, 
only two-thirds of the amount of titanous chloride 
would be required for complete reduction, so that 
calculating back from this amount analy.sis of the 
substam^e would only indicate 660%. 

Normally, however, the reduction of a nitro com- 
pound to the corresponding amine takes place quan- 
titativelycxwpt when conditions favouring chlorina- 
tion are chosen, e.tj., reduction in presence of 
alcohol. From the results of our analysis of certain 
substances siu'h as o-nitnmnisole, nitrocresyl methyl 
ether, and nitronaphtlialene it would appear that 
r^luction with titanous chloride invariably leads to 
simultaneous prcxluction of chlorinated compounds 
in these cases, and it is in fact possible to isolate 
such compounds from the products of reduction. 

There is therefore a constant danjfer that analyses 
of nitro compounds by the titanous chloride method 
may be quite erroneous unleas it is known whether | 
the reduction product is entirely free from chlorin- j 
ated derivatives. To obviate this source of error — • 
which is very pronounced in the case of o-nitro- | 
anisole— the authors have employed tita>ious sill- ■ 
phate in all those cases where titanous chloride, ; 
even in presence of the smallest feasible amount of i 
hydr(K‘hlor: ‘ acid, gave either low or very discord- 
ant results, u ith the result that it has bwn found j 
that such substances can lx? smoothly and quanti- i 
tativoly reduc»xl without simultaneous chlorination. . 

In using titanous sulphate it was at first found | 
extremely difficult to obtain a constant titre of the i 
solution omploywl against a standard solution of 
iron alum. This was found to bo entirely due 
to the great ease^ with which titanous sulphate solu- 
tion is oxidised at the boiling temperature by atmos- 
pheric oxygen— -precautions which are sufficient to 
prevent oxidation of titanous chloride l>eing quite 
insufficient for titanous sulphate. On boiling 
tit.anous sulphate solution in a flask provided wito 
a two-holed stopper with narrow entrance and exit 
tubes for carbon dioxide, and working with great 
care to prevent oxidation, then cooling in a stream 
of carbon dioxide, it remains of constant strength 
when titraU'd against a standard solution of iron 
ahim, no special precautions being necessary with 
the cold solution. 

The following table shows re.sults obtained with 
certain substances which are found to give 
anomalous results with titanous chloride. In 

p 130^*"^ HMuctlon Methodi la Volumotrlo Analysla *’ 1918 Ed., 

' •• 15. Seidler, Ber., 1878, 11. 1201. Gabriel 
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addition to these substances, many other nitro com- 
pounds, the determination of whieh with titanous 
chloride gave no difficulty, have been analysed by 
means of titanous sulphate, concordant results with 
the two titanous salts l^ing readily obtained. 



i 

I 

Titanous 

Titanous 


1 

1 

fhlorlde. 

sulphafo. 


b'itrouuphthalcnu 

( o-Nitroanldolo * 

( after previous sulphonatlon 
Nitrocresyl methyl ether* 

Nitroljenzcne 

after previous .sulphonatlon 


73'8%. «90%, 

61-6%. 04-7%. 
640% 

95 0%. 95-4% 
68-1%. 70-8% 

71 - 7 % 

l)9-2% 


09 0%. 00 0%. 
00 - 8 % 

97-6%. 97-6%. 
97-1% 

; 96-7%. 97 0% 
97-1%. 06-7%. 
96-5% 

97-8%. 98-2%t 
90-2% 


* Ihesc substances could only laf i)iuiQod by fractional dlstllla- 
! tlou under reducetl ])rc8suro and these figures probably represent 
the actual amount of nitro laxly present an these results agree 
j exactly with othem ol)tjiinod by the zinc reduction method. 

I t bow result probably duo to volatilisation of the nitrobenzene 
i during the hot reduction. 

From these ro.sults it iH'comes apparent that when 
j the Knccht method of titration with titanous 
chloride is employed for unknown nitro compounds, 

I the analysis should be confirmed by making a dupii- 
I cate analysis with titanous sulphale, as only by this 
j means can it be assured that chlorination has not 
i Himultaiicously taken ^ilace. It is, however, ju.st as 
1 convenient to substitute titanous sulphate for 
I titanous chloride in all cases, and the possibility of 
I this error is thereby avoid(xl. 

j The use of titanous sulphate also in many cases 
j avoids the necessity of sulphonatiiig, which in some 
I cases, e.f/., nitrocresyl niethyl other, readily leads 
I to charring, sulphonation being required only in 
i those cases where the nitro compound is sufficiently 
I volatile in steam to entail possible loss during the 
I reiluctiqii in boiling solution. 

j In using titanous sulphate we find that there is 
; no advantage in using a solution weaker than 6%, 
as this strength has lieen found to give satisfactory 
results and avoids the ne^'essity of having to take 
such small amounts of the nitro compound for 
analysis. This solution is conveniently prepared 
by adding 400 c.c. of commercial titanous sulphate 
solution (about 12%) to about 600 c.c. of dilute 
sulphuric acid (I in 4), boiling for a few minutes, 
cooling, and making up to 1000 c.c.. No further 
addition of acid is neressaiy. 

liethiction with stannous chloride. 

Methods for tho estimation of the nitro group by 
r('duction with excess of stannous chloride and 
subsequent determination of the excess of this sub- 
stance by means of iodine or permanganate date 
back several years previous to the introduction of 
titanous chloride by Kriecht and Hihbert, the chief 
mollifications of tho original method of Limprient 
(Ber., 1878, II, 35) being suggested by Young and 
Swain (J. Amer. Chom. Soc., 1897, 19, 812); Alt- 
maiiii (J. prakt. Chein., 1901, 63, 370); Colver and 
Prideaux (this J., 1917, 36, 480); Sachs {ibid., 915), 
«nd more recently by Druce (Chem. News, 1919, 118, 

The authors have made numerous determinations 
of nitn# eornpouiids, using the various modified 
methods involving the use of stannous chloride, and 
in no ease have they found the slightest advantage 
over titanous chloride, whilst in many cases results 
were less satisfactory; also the time and manipu- 
lative skill required and the chance.s of possiole 
error were considerably greater. 

From a study of the papers already referred to 
it will be seen that chlorinated amino compounds 
are at least as readily formed during reduction with 
^annqus chloride as with titanous chloride, and the 
obj^tions raised to the use of the latter apply to 
the former with equal force. 
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The authors of papers describing the use of 
stannous chloride as a reducing agent all state that 
they get results lower than theoretical in many 
cases. They incorrectly assume that stannous 
chloride is not a sufficiently energetic i educing 
agent, having fail^ to «pp'reciMt<‘ the fact that 
simultaneous chlorination and reduction may take 
place. 

Reduction of the nitro ui'oup to the amino (jroup 
and subsequent determination of the latter. 

We have been unable to find any direct referenca's 
in the literature to this mctlKHl, which, althougli 
only of limited aj)j)lication, is yet of very great 
value in the ca.so of a considerabie nuinlKT of nitro 
compounds, i.e., those which can he smoothly 
reducetl to an amino (omijound which can l)e (|uan- 
titatively converted into a diazo compound by means 
of nitrous acid. About 1/20 gnu. -mol. of the nitro 
tx)mpound is either dissolved or suspended in excess 
of diluto hydrochloric; acid and zinc dust gradually 
added in considerahlo excess, the reaction bcung 
kept vigorous by (K-casionally warming the solution. 
After about an hour tlie solution is filtered, dilute<l, 
cooled by addition of ice and titrated with Nl'2 
sodium nitrite until a drop of the solution applied 
to starch-iodide paper use<l as an external indicator 
shows exce.ss of nitrous acid to 1 k' present. 

In this niethml it is immaterial wludher cldorin- 
ated amines arc formed or not, provided such 
chlorinated amines, as is \isually the case, react 
with nitrous acid to form diazo (ompounds. As will 
be .seen, 2000 c.c. of Y/2 sodium nitrite is re(|uired 
for each grm.-mol. of mononitro-compound reduced 
to monoamino-compound. 

We have found tlie method extremely useful for 
a considera])le miml>or of suhstnnees, e.ff., nitro- 
anisole, p-nltr<>chlorol>enz('n(‘-o-sulphonic acid, p- 
nitrotoluenesulphonic acid, <'tc., and in all cases 
have obtained <'XC('llont agreeauent with doN rmina- 
tions made with titanous sulphate, though not 
necessarily with titanous chloride. Thus, a sample 
of nitroanisole gave figurc^s of 97'/, 97*0/ , and 
64*0% when analysed by these three methods re- 
spectively. The method lias the decided advantage 
in works’ practice that it is irvo from manipulative 
difficultio.s and involves no special form of ap- 
paratus, whilst the fact that n comparativclj'^ large 
weight of sample can be taken for annlysiH means 
considerably less chance of error due to sampling 
difficulties. 

Tt is important to insure that both the acid and 
the zinc dust arc free from iron or, alternatively, to 
make a blank determination tr) a.scertain what 
amount of standard nitrite solution is taken up by 
traces of ferrous iron present after reduction. 

It is not propos(xl here to di.scuss the value of the 
Kjeldahl method, with its voluminou.s Iiteratur<‘, 
for the determination of tiu' nitro group, as 
although tlie authors have carried out a consider- 
able amount of work on the subject, particularly 
from the novel point of view of the use of titanous 
sulphate as both rc'ducing and (atalytic agent for 
the promotion of oxidation, th<- iv.>ults are at 
present not sufliciently advaiici'd to [)ermit of 
publication. j 

In conclusion, we de.sire to express our thanks to I 
The British Dyestuffs (Corporation (Blackley), 
Idmitod, in who, so (’<’ntral Analyti<‘al Lilboratory 
the work was done, for permission to publish tho ! 
results of this investigation. ! 

Discussion. 

Prof. Knecut said that tho fact that the titanous ' 
chloride method as originally recommended by him ' 
had failed in the case of a-nitronaphthalene, had i 
been communicated to him some years ago. It had 
been found that by using very much weaker hydro- I 
chloric acid apparently reliable results could be ! 
obtained. There were several peculiarities in the | 


reaction of titanium salts which it seemed difficult 
to explain. For example, when diazobenzene 
chloride was treated with titanous chloride in con- 
centrated hydrochloric acid solution there was no 
ixxluction^ whereas in a very dilute solutionj in the 
presence of a sniull amount of hydrochloric acid, 
the action was quantitative. Again, when a dilute 
solution of titanous chloride was boiled with sodium 
persiilphato very little action took place, but if a 
15%, solution of sulphate were used the reduction 
was quantitative. Titanous fluoride used in place 
of the sulphate might give equally reliable results 
while at the same, time being more stable in contact 
with air. Was the o-nitroanisolc sulphonatixi in 
carrying out the determination or was the product 
dissolved in alcohol r’ Alcohol was always liable to 
introduce certain irregularities into the process, 
and, personally, he thought that sulphuric acid 
would, in the majority of (‘a.ses, even if it only acted 
as a mechanical solvent, give better results. 

Prof. A. liAPwxmTii said that in the application 
of stannous chloride some .suhstames gave results 
111 too low, even though they were siilphonated 
nitro compounds. In such cases it was desirable 
to standardi.se* the stannous chloride solution with 
a nitro compoinul which was nearest to that which 
was to he estimated. Orton and Jones had shown 
that tile accto-chloroanilidcs and liydrocliloric acid 
first reacted to form acetanilides and frt'o chlorine, 
which tlnm n'acted to give the chlorinated acetani- 
lides. If Orton’s explanation was general then 
there was a possibility of effecting a groat variation 
in the results according to the manner of titration. 

Mr. L. (». Badui.ifee said that after some diffi- 
culty he had applied titanous chloride to the deter- 
mination of the nitro musks in admixture with 
act't anilide. 

Dr. Cam.an, in reply, said that tlioy had made 
practically no differences in the technique of tho 
original method as devised by Prof, Kiierht, He 
di(l not agree witli Prof. Kncclit that it was gener- 
ally advisable *to snlphonate. This involved the 
use of oleum sometimes for some hours, which in 
many cii-st's, for examjile, o-nitrocrcs>l methyl ether, 
cau.'^'d charring, wliilst by dissolving in alcohol and 
adding to the titanous sulphate solution tho 
analysis required only about 10 minutes. Solution 
in alcohol ctu-tainly incrca.sed tho likelihood of 
chlorina-tion, and therefore when using titanous 
chloride sulpfioiiatiou was decidedly advantageous, 
but with titanous sulphate where no chlorination 
was possible an alcoholic solution was greatly to be 
prefenx'd. Attempts to use stannous sulphate in 
j place of sitannous chloride gave unpromising 
j results, this material being very difficult to work 
[ with. 
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A 8T[tdY of THE FRUIT OF SCHLEICHERA 
TBIJUGA, WITH SPECIAL REFERENCE TO 
THE (;ENERATI0N of HYDROCYANIC ACID 
IN THE SEED. 

KY NAOENDHA N. BKN’0UI»TA, b.sc. 

Schleichera trijuga is a large deciduous Indian 
tree belonging to the natural order Sapindacece. It 
is of veiT common occurrence in dry forests all over 
India — Bengal and Assam being possibly excepted — 
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and also in Ceylon and the East Indian Archipelago. 
In virtue of the quality of ile timber it is a factor 
of considerable importance in the forest economy of 
India, but this study is concerned with the fruit 
of the tree, the full recognition of the value of which 
as a source of vegetable fat and cattle food is almost 
Buro to raise its sylvicultural status. 

The annual production of fruits is enormous, 
although it is very doubtful whether any serious 
efforts have so far been mode to collect them sys- 
tematically and to dispose of them in such a way as 
to obtain the U^st value of the fat as well as of the 
residue left after expression. 

The cyanogenctic character of the seed of Schleu 
chera trijuga was revealed more than a quarter of a 
century ago in connection with certain investiga- 
tions into the properties of “ Macassar oil,” but, as 
far as 1 am aware, very little work has been done on 
the subject. But for the outbreak of the war in 1914 
thq subject would have l>een studied before now at 
the Imperial Institute, through whose generosity 
the material, which formed the basis of my work, 
was made available to mo. 

The work emhodicxl in tliis paper falls under the 
following thrtK) heads; (1) A general survey of the 
constituents of the various parts of the fruit from 
the feeding point of view; (2) A study of the cyano- 
genesis in the seed ; (3) An examination of the fat. 

The constituents of the various parts of the fruit. 

The fruit is a nut varying considerably in shape 
and size. The commonest and perhaps the typical 
shape is ovoid, the diametrical range being from /, in. I 
to in. (tern'rally the fruit is onc-.seeded, but twin- | 
ningishynoiueans uncommon. 1'he seed is proteck'd j 
by two distinct shells, separated by an intervening j 
dark-hrowM hiycr of soft iiieiiihranous ehara< ter. ] 
Starting from tlie exterior, these four morpho- 
logical units may h(> r<'[)r<'senk'd as folhnvs : Outer 
shell, ijO'HX by '.veiglit; UKUiibranous layer, ]2’4%; 
inner shell, 14*0/;',; seed, 22*2%. Analysis of the 
two shells and the membranous layer shows that 
their inclusion in the composition of any kind of 
tWding-stuff is entirely out of the question. The 
slu'lls might, however, he i)iotital)ly treate<l for the 
manufacture of charcoal and volatile products. 

1 he most obvious f<‘atures of the seeds are their 
excessively liigh fat content and their oxt»*a<)rdinary j 
liability to the attack of fungi. Abojit 70 per cent. I 
of the fruits plac(>d at my disposal were affected by I 
one or mor species of fungi, although the damage j 
to the seed « as not a constant consetpience. The 
fact that tlu sphere of fungoid activity is inside 
the fruity with the outer shell intact, indicates that 
the fungi may bo of Indian origin and not the result 
of inoculation during storage at the Imperial In- 
stitute. Fully 40 per cent, of the fruits examined 
had their interior absolutely dcstroye<b. Another 
25 per c<‘nt. showanl seeds in an advanced stage of 
disintegration ; these chemically altered seeds will 
be rt'ferreil to as “ diseased seeds,” in contradis- 
tinction to healthy ones. 

The ether-<xxtra( t from diseased seed.s shows a 
very high degree of decomposition of the fat, the 
acid valiu' being 109 0 as compared with 13*06 for 
healthy seeds. 

The^following figures for the composition of the 
twm kinds of swds have been obtained by the con- 
ventional method of representing the percentage of 
soluble carbohydrates by the figure obtained by 
subtracting the combined percentages of water, oil, 
proteins, fibre, and ash fiOrn 100. It i.s realised 
that, owing to the fact that nitrogen is present in 
the seed in at hmst three forms— true proteins, 
amides etc., and glucoside— the use of the figure 
Nx6*26 will give an erroneous idea of the protein 
and also therefore of the carbohydrates, but since 
the identity of the glucoside haa not been definitely 
established, it is proposed to adhere to the standard 
method. 



Healthy 

Diseased 


seed. 

seed. 

Moisture 

. . 3'20 

% 

8-00 

Oil 

. . «7-13 

83-23 

Proteins 

. . 18'20 

13-30 

Carbohydrates 

.. 614 

11-99 

Fibre 

’ . . 8 40 

6-63 

Ash 

1-93 

2-86 

Total nitrogen 

2-912 

2-128 

N as true proteins . , 

2-436 


N as ainldes etc. 

0 448 



The amount of hydrocyanic acid yielded by 
healthy seeds under the most favourable conditions 
j of hydrolysis hitherto observed has been 0*574%, 
corresponding to 0*298% of nitrogen. The dis- 
crepancy bctwc'en this figure and the difference be- 
tw’een the percentage of total nitrogen and the 
combined percentages of nitrogen as true proteins 
(precipitakd by copper hydroxide) and amides etc. 
appears only to bo capable of explanation by 
assuming that copper hydroxide not only prevents 
the liydrolysi.s of the gluco.side by the water used, 
but also precipitaks the glucoside together with the 
true proteins. This point remains to be definitely 
settled. The cyanogenctic hydrolysis of the glu- 
coside during digestion w ith concentrated sulphuric 
acid is not a possibility, since when pure amygdalin 
is digested in a simiiar wuiy the entire nitrogen- 
content is nxovered as ammonium sulpliate. 

Vrohahle comj)osition of the feeding stuff derived 
from healthy seed. 

The possible or advisable degree of expression of 
tin* seeds can only be* definitely establislied by actual 
experinu'iits on the manufacturing scale. The in- 
hibitory effoc.t of the common fat-sol vemts on the 
action of the enzyme (discussed lakr) indicates the 
supt'riority of the extraction method over that of 
expression in dealing w ith the fat in this particular 
case, uidcr^s it is possible to destroy the enzymo by 
heat (wet or d?'y) prior to expression without affect- 
ing the fat. In the absence of such heat-treatment 
the expression method will Ix^ fraught with the 
danger of contaminating the fat with hydrocyanic 
acid and leaving a large i)roportion of the glucoside 
I together with the active enzyme in the residue, ns 
! it has ixen observed that a certain amount of hyaro- 
lysis takes pla<*e in crushing tho material even in 
the abs<'nco of ext<‘rnal moisture. As it is prac- 
ticable to remo\’o the last truce of fat from the seed 
by the extraction motluKl, a composition may be 
sugg(‘ste<l for the residual cattb* ftxMl which will be a 
fair approximation to what should Iw the case in 
a( tunl practice. In view of the striking poverty of 
; carbohydrates in the seed, the fat-content of tho 
I r<‘sidu;d f<K)d must Ik) higher than is the case in the 
I ordinary cattle cakes and meals. Taking all the 
j facts into consideration, it appears that the per- 
1 centage of fat in the residue should not be less than 
15. Calculating on this basis, it is found that if 
! 91*1 of the fat present in tho healthy seed is re- 
! moved, the composition of the residue should in- 
j elude 15 per cent, of fat. Thus, 100 lb. of seed 
I should yield 38*67 lb. of cattle food containing 
moisture 8*28, oil 14*99, protein 47*07, carbohydrates 
15*88, fibre 8*79, ash 4*99 per cent. 

.4 study of the cyanogenesis in the seed. 

Tho. literature on the subjec t is so obscure that it 
is diflicujt to say with certainty when and by whom 
th<' discovery of the cyanogenctic property of the 
seed w as made, but it is more than probable that the 
credit belongs to Triimmel,* wdio, working alone in 
1889, and in conjunction with Kwa.ssick,t in 1891, 
was able k) obtain hydrocyanic acid both from the 
Hee<l and the fat. The fat has since been examined 
by .several workers, most of whom have confirmed 
the presence of hydrocyanic acid in it. 

It is hardly conceivable that hydrocyanic acid can 
he present in the seed in a pre-fornie<l state, and it 

♦ Apoth. Zelt. 1^9. 
t Pnarm. Zelt. I8«)l. 
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may bo assumed that its source is a cyanogenetic 
glucoside. Tlie hydrolysis under different condi- 
tions is quite typical of enzyme activity, hydro- 
cyanic acid and a reducing sugar having oeon de- 
tected. Attempts to isolate the glucoside have 
proved unsuccessful. « 

The usual method of isolating enzymes has letl 
to the separation of a nitrogenous substance which, 
when dry, presents the typical appcarancHi of an 
enzyme, and which has thoroforo Ixsui taken to bo 
the agent responsible for the hydrolysis of the glu- 
coside. The dry white powder resulting from the 
gelatinous mass precipitaksl by an excess of alcohol 
is insoluble in water, but forms an opalescent sus- 
pension. Such enzymic solutions will not hydrolyse 
pure amygdalin or the glucoside in tlie crushed 8ec<l 
in which the enzyme had previously lieen di^stroyed. 
Further, 1 grm, of ground se^xl, which, under the 
same conditions of kmiperature etc., yielded over 
3 mgrins. of hydrocyanic acid in a metliuin of pure 
water, was incapable of evolving even a trace or the 
acid when the hydrolysis-mc'diurn consiskHl of 
alcohol and water in the same proportions as used 
for the prwipitation of the enzyme. In this respect 
tlie enzyme resi'inblos urea.s<>.* 

Evolution of hydrocyanic acid under different con- 
ditions of hydrolysis. 

A number of experiments have l)oen carried out 
with the apparatus devised by Mr. vS. 11. Collins for 
his research on linseed. t My host thanks are due to 
him for permission to use his apparatus. The 
material is hydrolysed at constant temperature and 
the hydrocyanic acid evolved is removed by an ad- 
justable current of hydrogen and fixed as sodium 
cyanide, which is estimated eolorimetrically. The 
hydrocyanic acid has also been estimated volumetri- 
cally by moans of N 120 silver nitrate solution, the 
ond-point being quite sharply defined. The volu- 
metric method has always given somewhat higher 
results than the colorimetric rnetluxl, but the latter 
is a reliable guide to comparing the effects of 
various conditions on the hydrolytic action of the 
enzyme. 

The results of these tots have provt'd that cyano- 
genesis is confined to the sr-ed. The evolution of 
hydrocyanic acid from diseasevl seeds is very small. 
At 25° 0. 1 grni, of ground diseased seed evolved 
onl,Y 4% of the amount obtained under similar con- 
ditions from healthy seeds, but at 35° C. the amount 
increased to 19%. The reason for this increase is 


activity have found that the optimum tempwatura 
for enzymes lies somewhere about 46° C. My ex- 
periments with the enzyme of iichletchera in- 
dicate that in this case the optimum is 25° at 
which temperature the yield of hydrocyanic acid is 
roughly, 120% higher than that at 36°, while at 16° 
the evolution is less than at 25°, but is still in excess 
of the amount given off at 35° C. Readings have 
also been taken at 45°, 65°, 75°, and 95° C., and the 
results sliow a progressively inhibitory effect of wet 
beat, . ... 

The following results of volumetric estimations 
made at 15°, 25°, and 35° C. give an idea of the total 
amount of hydrocyanic acid evolved. These results 
confirm the statement made as to the optimum tem- 
perature of enzyme activity ; At 15° C. 2*499 mgrins. 
of HCN waB evolved per grm. of material ; at 25° C., 
3*982 mgrins. ; at 35° C., 1*890 mgrnis. 

To observe the effect of steam 3 grms. of the 
ground material was subjected to a current of steam 
for half an hour, the distillate being collected in a 
dilute solution of sodium hydroxide. The steamed 
mak*rial was examined for hydrocyanic acid in the 
usual way for about four hours at 25° C. The dis- 
tillate showed the presemee of 0 54 mgrm. of HCN 
(0*18 mgrm. per grm. of material), while the steam- 
treated material failed to show any trace of the 
acid. The effect of steam on the whole seed was the 
same as with the ground material. Steam treatment 
may thus prove a suitable way of dealing with the 
enzyme if condensation on a large scale in contact 
with the material can be avoided. 

The power of the enzyme to resist the effect of dry 
heat is very consnlerablo indeed. Whilst half an 
hour’s steaming is practically fatal to the enzyme, 
the ground material dried for half an hour at 
100° C. evolved in contact with wakr at 35° C. 
1*5 nigrms. of hydrocyanic acid per grm, of the 
makrial as comiian'd with 1*62 mgrms. normally. 
Similar treatment for longer peri(>ds showed that 
dry heat, though slow in its .action, eventually 
destroys the en 2 ^ano (sec Table II.). 

In deciding on the most convenient method of de- 
stroying the enzyme on the manufacturing scale the 
claims of dry heat should be considered on account 
of its simplicity and practicability. The proce.ss is 
.already adopted in connection with the manufacture 
of lin.sml cake. 

I Temp, of hydrolysi!} .*15'’ C. ' Temp, of hydrolysis = 25® C. 


not apparent, .sinco the enzyino activity is at a 
maximum at ulwut 25° C. (see later). The figures 
showing the rak, and amount of evolution of hydro- 
cyanic acid in the two cases Ixith at 25° and 35° C. 
are tahnlateil below : — 


Time. 


Msym. HCN from 1 grm. 
groimd material dried at 
100® 0. for 


i i I ; 2 

hour. hour, 'hours. 


n 


hours. 


Mgrm. HCN Mgrm. HCN 
, from 2 grms. from 1 grm. 

^ ground mu- ' of whole 
terial dried at . seed® dried 
100“ C. for , at 100® C for 
12 hours. 12 hours. 


Table /. 

Weight of material used = l grm. 

Mgm. HCN Mgm. HCN Mgm. HCN Mgm. HCN 
Time. fromhealthyi from dis- front healthy from dlsea-scd 
3cedat25'’C. seasod se*’d fipwl at i{.'i®C ; .at S.'i®C 


: hour 0 16 0 01!) ! ' 0 

1 1-66 ; nam loa ’ o-o.'> 

» „ 2-56 , 01 5 1-4H 0-28 

6 .. 3-22 I -- i 1-02 

7; „ 3 50 — - . — 

* 


Effect.^ of thennal conditions. 

Several invcstigakirst oii the subject of enzyme 

•H. E. Armstrong and E, Horton. Roy. Soo. Proc,, 1912, B. 

tProc. of Univ. Durham Phil. Soc., 4, [3]; J. Chem. Soc. 1912, 
11., 586. 

^ GqUIds— lUte of evolution of HON from linseed under digestive 
conditions. Proc. of University of Durham Phil. Soc., Vol. IV.. 
Pert 8. Compton — Constancy of the ontimam temperature of an 
enzyme under varying concentratiims or,.substnite and of enzymes. 
Boy. 8oo. Proc., B. Vol. 88. 1914. 


\ hour n il 003 0 ' 0 0 0 

I .. 0 ;>4 0-2U , 016 i 0 09 0 0-1 

1} ; 0-65 0-5!) ! 0-38 ! 0-16 0 0-28 

3J .. ; 0 86 I 0-87 ; 0-68 j 0-28 0 0 44 

4? .. 105 ; ) 03 ! 0-81 j — 0 — 

5j ; 115 ■ MO ; 0-89 ; — 0 

• CruHhed before examination for HCN. 

Enzymic response to acidity. 

The Ix'haviour of the enzyme in the presence of 
acid is somewhat remarkable. Whilst N/1000 hydro- 
chloric acid at .35° 0. liberated practically as much 
hydrocyanic acid as wakir, the us© of N/500 acid 
re.sulted in the evolution of at least 73% more hydro- 
cyanic acid than with water at the same tempera- 
ture. At 25° C. volumetric estimation indicated 
that 5*74 mgrms. of hydrocyanic acid was liberated 
from 1 grm. of material, as compared with 3*982 
mgrins. when water was the medium of hydrolysis. 
It thus apjjears that a certain degree of acidity, 
probably depending on the normal extent of ionic 
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dis^iation of the acid, is stimulative to the 
activity of the enzyme. In this connection it may 
be noted that H. E. Armstrong* found that car- 
bonic acid up to a certain point had an accelerative 
influence on the activity of urease, which he attri- 
butes to the function of the acid neutralising the 
basic product of hydrolysis (ammonia) which would 
otherwise tend to combine with the carboxyl of the 
“agent” radical of the enzyme and thus destroy 
its power of hydrolysis. This explanation is not 
applicable to the present case. 1 am inclined to 
think that the concentration of hydrogen ions is 
the factor which governs the behaviour of the 
enzyme in this series of experiments. The very 
slight ionic dissociation which characterises water 
in the normal state doe-s not perhaps supply the con- 
centration of hydrogen ions needed for the maxi- 
mum activity of the enzyme possible under the other 
experimental conditions, such as temperature etc. 
The optimum hydrogen-ion concentration for the 
enzyme of Schleickera se<Mla is supplied by NjCAii) i 
fiydrochloric acid, or thereabouts. | 

Effect of fat solvents on the enzyme. 

I'he ground material was treated with anhydrous | 
solvents and the extracted matc'i-ial examined in the 
usual way at .‘15° and at 25° C. In all cases the , 
evolution of hydrocyanic acid w'as either nil or so 
low as to l>e almost negligible. 3 grins, of material 
percolated with ether lor three hours, when ex- 
amined at 35°C. evolved no acid in one case and only 
OTO mgrm. in another. Tn another experiment con- ' 
ducted at 25° C. with the same quantity of maU?rial 
after four hours’ ether extraction, ()‘29mgrm. of acid : 
was evolved. Extracted material after exposure to 
the atmosphere for 12 days failed to evolve any acid. 
Experiments have indicated that it is the enzyme ; 
and not the glucosido that suffers from the action j 
of ether. Petroleum spirit has a similar inhibitory 
power. Tlu' solvent used had a very low b. pt., and 
it is probable that the vapour of cemnicrcial petro- 
leum spirit would bo even more inhibitory. In one 
ex|X'riment 2 grins, of material exiraeted with 
petroleum spirit for 21 hours faile<l to give off any j 
hydro(;yanic acid, and in another 3 grnis. of material , 
extraeU'd for three hours evolved 0*57 mgrm. (tern- j 
perature 25° C.), Carbon bisulphide and carbon I 
tetrachloride have a similar effect on the enzyme. ' 

The above observations indicate rtiat by the use 
of any of «h<‘- common fat solvents and by allowing 
the solvent to act on the enzyme for a sufficiently 
long time, ilic safety of the residue as a cattle food 
can be practically guaranteed, provided, of course, 
no other food taken simultaneously contains an 
enzyme capable of hydrolysing the glucosidc. The 
eyanogmietic hydrolysis of the giucoside by enzymes 
secreted in the animal IxKiy is highly imiirobable. 
Pure amygdalin fed to animals has been'found to be 
without any deleterious elfcct. 

Other antisi'pties, iiuluding phenol, salicylic acid, j 
hydrogen peroxide, mercuric chloride, and bleach- ! 
ing pow'der, are all more or less effective in inhibit- 
ing the action of the enzyme. Mercuric ehlorido is 
the most effective. 

A few experiments have fs'cn carried out to de- 
termine the influence of a numlx'r of commonly em- 
ployed cattle fmxls, such as grass, hay, roots, and 
dri^ silage. A temperature of 30° C. was main- 
tnimMl throughout these experiments. The propor- 
tions of the ground seed and of the food were deter- 
mined with reference to r ations in vogue. The evo- 
lution of hydrocyanic acid was greatest in presence 
of silage and least with grass. Silage increa.sed the 
activity of the enzyme by more than 100% and hay 
by 33%. In presiuicxi of roots the evolution is 
slightly higher than normally, whilst grass depresses 
the activity by about 30%. The increased action 
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with silage with hay is the reeu/t of the acidity 
of tbe material. 

Estimation of a reducing sugm- due to hydrolysis of 

the giucoside. 

The seed is remarkably deficient in reducing 
sugars, but the water in which the hydrolysis was 
carried out contained an appreciable amount of a 
reducing sugar (probably dextrose). Experiments 
indicated an approximate ratio of I HCN:3f dex- 
trose, showing that the principal giucoside has a 
high nitrogen content. 

The enzyme. 

The precipitated enzyme material, dried and dis- 
solved in water, wms without activity towards either 
amygdalin or the giucoside in the seed in which the 
enzyme h.ad previously been destroyed. The 
aqueous extra(;t of the seed, without alcohol, is 
capable of hydrolysing both. Tho activity of the 
aqueous extract was vigorous during the first two 
days, after which it bcg.an to decrease and became 
nil in the course of a week. The fact that amygdalin 
w’as decomposed by the enzyme of the seed indicates 
the pres<*nco of an emulsin-liko body. Although it 
has not been possible to discover directly any other 
products of hydrolysis than hydrocyanic acid and 
dextrose, it should bo mentioned that a faint, but 
unmistakable, smell of Ixmzaldehydo was developed 
in the seed when a fairly large quantity of it was 
submitted to very high pressure, but as the quantity 
produced is very small it is probable that there are 
at least two glneosides in the seed, and that the 
glucosido responsible for benzaldehyde is present in 
a very small proportion. 

Examination of the fat. 

Sclih’ivhera fat has already l)cen examined by 
Wijs, Itallie, Glenk, Lewkowitsch, and others. The 
fat ij? know'n by several names, e.g.. Kon oil, Kusum 
oil, Mae.a.ssar oil, etc; it has only attained com- 
mercial importance for tbe manufacture of hair oil. 

The freshly extracted material is a solid, which 
begins to liquefy at a comparatively low tempera^ 
ture. It posse.ssos a pleasant smell and is yellowish- 
whiU^ in colour, which changes into dark brown on 
prolonged heating accompained by a marked change 
of odour. The following results wore obtained: — 
Sp. gr. 99°/ 15° C., 9*86. M. pt., initial 21° C\, com- 
plete transparency 31° C.. Solidifying pt., 29° — 
18° C. Saponification value ; healthy seeds (a) 
229*1, (b) 21 T4; mixture of healthy a.nd diseased 
seeds, 207*6. Iodine values 52*4, 65, 54*6 respec- 
tively. Refractive index, at 21° C., 1*46757 ; at 27°, 
V46655; at 31*5°, 1*4646; at 45° C., 1*4636. Acid 
value: fat from healthy stx'ds 13*06; after storing 
three months 16*28; fat from diseased seeds 109*6. 

My best thanks arc due to- the Director of the 
Imperial Institute, and to Dr. T. A. Henry, for 
their kindness in supplying me with the material 
of the research, and to Mr. S. H. Collins, of the 
Agrienltural Department, of Armstrong College, 
who has given me the benefit of his experience and 
allowed me to use his apparatus. 
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A PRELIMINARY AC(X)(INT OF THE 
CHEMISTRY OF THE NILE SUDD. 

BY A. F. JUSKPH, D.8C., F.I.C., AND F. J. MARTIN, M.A. 

One of the chief obst.aeles to navigation in the 
upper reaches of the Nile and its tributaries is the 
blockage caused by masses of vegetable matter, 
locally termed “ sudd,” an Arabic word meaning 
blockage or dam. This is composed of fixed ana 
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plants, which vary from place to place. 
0f the many species that have been identified the 
inaoBt important are a papyrus {Cypnrns papyrus), 
which grows to a considerable height, often exceed- 
ing lo it. • a grass (i^anicim pyramidale), known 
lo^caliy as Xlm Soof,” a ^Jamo meaning “ JMother 
01 Wool, given on account of the pt*culiar Iiair> 
character of its leaf sheath; and a convolvulus 
{Ipomaa oqudticd). “ Um Soof ” has recently lu'en 
the subject of an investigation on account of a der- 
matitis caused when its fine hairs come in contact 
with the skin, and which appearc'd to bo produeed 
mechanically and not hy an actively irritant eoii- 
stituent. 

As stated above, Uk- sudd is a great ifupodiiueiit 
to river transport. From the Zeraf mouth, 525 
miles above Khartoum, to Shambe, a distance of 
300 miles, a passage througli the main clianiiel is 
at tinies only kept clear witli difficulty, wliilst all 
the tributaries in this region are hloeked for many 
miles. 

The vast area of the sudd is, of course, only j 
known very roughly; experieiicc^d observers, how- ' 
ever, estimate the denser portion at not less than 
5000 square' miles — 150 miles long and 30 — 10 miles 
wide— -in extent, ft is obviously of the greatest : 
importance to consider the possibility of utilising ! 
such a gigantic store of material. | 

Possihle ufilisation of Sudd mnferiol. | 

Variou.s proposals have Ix'cn made in recent years ! 
to utilise the material of the sudd as fuel. The j 
amount available for this purpose has bcHui esti- ' 
mated at 45 tons of air dried papyrus per acre, from | 
experiments rarri(-d out on the spot some years ! 
ago. Thus tliere is a .stor<‘ of 144 million tons in the | 
area under consideration. j 

The calorific value of dried papyrus has been ; 
found to 1)0 about 2()(){) calorics per gnu., against ’ 
8500 for bituminous coal : tlic 144 million tons may i 
therefore be put thermally equivalent to 28 millioli i 
tons of coal. | 

In terms of energy the 144 million tons should, 
if burnt, be capable of furnishing 3*6 million horse- i 
power (.‘ontinually, on the as.sumf)tion that lOIh. of 
the material is required for the generation of one 
liorse-powor hour against IJ to 21b. of coal. This 
amount of power is about three-fourths of tin' 
theoretical average power of the Niagara Falls, and 
is an enormous asset. 

Fuel is only on<‘ of many ways which have been 
suggested for the use of the sudd material; others, ' 
such as paper pulp, rope fibre, fertiliser (from the 
^b), and distillation products are amongst the 
possibilities of the future, and a detailed cheinieal 
examination of the subject is obviously desirable. 


I different times of the year^ as seasonal variations in 
! the amount and composition of the ash may occur 
1 (compare Purvis, Proc. Camb. Phil. Soc., 19 , 261; 

' also Chemical Abstracts, 1918, p. 1737). 

The analy.sis was confined to the determination 
of gioup.s of compounds rather than of individuals 
(eom])are Dore, .1. Ind. Eng. Cliein., 1919, II, 536). 
Tile following were the deUuminations made; — 
in) Moisture, determined by heating in the steam 
! oven :it about 97^0. for four hours, (b) Mineral 
constituents. — Ash was determined by ignition in a 
platinum basin over a spirit lliinsen burmir for 
: about two bours. 1'bo volatility of potassium 
: eblorido under tbese conditions is unfortunately 
; sullieiently great to render the results somewhat 
I uncertain, (c) Fatty and waxy matter. — The dried 
! material was extracted for about 10 hours in a 

I Soxhiet extractor with a mixture of alcohol and 

benzene in e(|ual proportions. (d) Soluble pro- 
teins. — The drieil material was treated with 

water at room temperaiiire for 24 hourSj 
the mixture filtered, and the filtrate evapo- 
rat(‘d to dryness on a water bath (soluble 

jirot-('in N in residue X6'25), (e) Insoluble j)ro- 

tein was determined hy subtracting (d) from the 
total protein. (/) Ventosans. — The dried material 
was boiled with 12 hydrochloric acid in a flask 
coniieeted with a condenser, and the furfural esti- 
mated in the distillate hy means of phloroglucinol 
ill the usual way. (y) Soluble cnrltohydrafes. -Tho 
water-soliihh' portion was assumed to consist of 
protein, earhohyd rates, and mineral matter. The 
first and last of these being determined, the amount 
of the soluble earhohydraU's was obtained by 
diftorenee. (h) Fibre.— -The material was boiled 
with r25 sulphuric acid for half an hour, the 
mixture filti'red and washed, and the residue boiled 
with r25 , caustic soda for half an hour. The un- 
dissolved material dried at 110^ C. was weighed, 
ignited, and the wi'ight of the ash subtracted from 
the wi-iglit of the residue dried at llO*^, was taken 
as fibre. 

]\fethods (/) and (7i) are those of the Association 
of Ollieial .Agricultural Chemists (U.S. Dept, of 
.Agrieuhun', Jlurenu of Chernistr>% Pul, 107). 

Stems of papyrus and Um Soof were used for the 
pro.ximate analysis. The former consists of long; 
straight rods of triangular section varying from 
Du. to ID’n. along the edge. It is exceedingly light, 
the apparent fnecific gravity of pieces cut from 
different stems being ()‘17l (moan of six determina- 
tions). AA hen reduced to pieces about 1 c.c. in 
si/A' the “ bulk density ’’ of tho uncompressed 
material is only Od, i.e., about 3fX) cub. ft. to tho 
ton. 

The analytical results obtained were as follows : — 


lief ere. n res. 

Very few references to the sudd are to fx> found 
in chomi('aI literature. Cross and Bevan (“ Pa|)er 
Making," p. 161) refer to papyrus as a possible 
source of material for fine papers of the esparto 
type, and an ex{wrirnental treat uieiit of tlu' same 
subject by tho late Dr. AV’^. Beam lurins the subject 
of Bulletin No. 2, 1915 ((dn'mieal Ht'ction) of the 
Wellcome Tropical Beseareh l.ahoratories (see this 
J., 1915, 792). Cresswell (this J., 1915, ;JS9) refers 
to the sudd as a possibh* souta** of potasli* and it 
will be seen that this is fully borne out from the 
analysis recorded beloM'. 

Proxiinale atudyds. 

Two samples of papyrus were exa/uim'd. the first ' 
(a) collected some years ago, and therefore .sub- i 
jected to a long period of air drying, and the ' 
second (5) in September, 1919, the analysis being | 
carried out in Oct 9 ber. The Um Soof was obtained ' 
about the same time as (h). Arrangements are* { 
being made to obtain other samples collected at ' 


(.u) Moisture 

Papyrus 

steiwH 

% 

Um Soof 
sterna 
% 

(i)) Minerul constituents 

60 

80 

(c) Futty and waxy in.attcr 

9-4 


(d) Soluble protclrw 

0-8 

3-d 

(e) Ingoluiile proteins 

0-8 

M 

(f) I’cntosans 


28-2 

( k ) Soluble carlrnhydrates 

79 

0-0 

(h) Fibre 

40'4 

.38-8 

Total 

95 0 

97-1 


Doro {loc. rit.) found a similar deficiency to that 
shown above in his analysis of five different kinds 
of American wood. This may be due to neutral 
volatile substances which are lost during hydrolytic 
changes. 

mineral matter is dealt with in detail below. 
The total proU'in figures are between * those for 
woods and gr.'usscs ; the papyrus, bt'ing more of a 
ligneous nature than Um Soof, contains, as would 
be expected, tho smaller proportion. 

The figures for fibre may be of practical import- 
ance if the material is to be used for paper pulp 
manufactuic. In Dr. Beam’s experiments on this 
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subject, previously referred to, it was found that 
crude pulp or “ half stuff ” was readily obtained 
by heating papyrus stems (either green or dry) 
under pressure to about 150° C. for a few hours 
with water alone, no caustic soda or other 
chemicals being required. As Beam pointed out, 
the advantage of such a method would be very 
great in a region so far removed from chemical 
supplies and where recovery of waste products 
would be an additional difficulty. Beam found that 
the air-dried papyrus yielded about 40% of dry 
“ half stuff ” and about 20% of dry bleached pulp; 
the former figure is in close agreement with the 
value for “ fibre ” recorded by us. 

Mineral constituents. 

The following are the most important of the de- 
terminations made: — 


Composition of the entire ash. 


Percentage. Papynu A 

Papyrus A 

Papyrus B 

Um Soof 

Total ash from air- 

Flower 

head 

steins 

stems 

stems 

dried material. 
Calculated on flic ash 

11-6 

. 4-GO .. 

0-00 . . 

6-56 

K,0 

16-60 

. 34-50 .. 

35-27 . . 

29-02 

Na,0 

0-52 

. N.I).* ., 

8-07 . . 

1-90 

0aO--.M«O.. 

3-54 

. N.I). .. 

312 . . 

4-85 

rejOj MnO 

3-04 

. :}-80 . . 

1-44 . . 

1-71 

SiO, 

5901 

. 36'36 . . 

32-58 . . 

50-84 

CO, 

1-42 

. N.D, • . . 

4-27 . . 

— 

Cl 

1-70 

. 10-43 . . 

16-60 . . 

12-05 

so, 

Trace 

. Truce . . 

Trace . . 

Trace 

p,0, 

5-04 

. 3-92 .. 

2-3.5 . . 

3-64 

c 

Deduct oxygen equi- 

'.)-55 

— 

— 

— 

valent to clilurliie 

O'.'U) 

2-3'. . . 

.3-72 

2-72 

Total 

9!)-9:'. 

. .. 

09-98 . . 

101-89 

*.Not (letennlui'd. 





Tlu‘ Jiiost important of tlu‘ above lesults is the 
high, potash content of the st<'nKs; at the same the 
arnoniiL of chlorine indicates that^ a coiiHiderable 
proportion is soluble in water. The following table 
gives the conii)hte analys’s of the water-soluble 
portion of papyrus stems, sainple B;-- 

The watcr-solnbh' portion had the following com- 
position (calculated on the total ash): Total water- 
soluble salts r)7-2() ,, K,.0 2<j-72, Na..() 5*51), SiO, 
8-l)(), CO, 3-78, (U 1176%; total, Gl'Sh; deduct 
oxygen equivahuit to chlorine .‘T32% :r58%53%. 'I’he 
following composition for the water-soluble portion 
would agree ’’ith the above figures: NaOl ]0’53, 
KCl 1701, h CO, 11-88, K,SiO, 17-27%; total, 
57-29%. Such a product containing .39% of potas- 
sium (or over 50% as K,0) might well be the Imais 
of a v<'ry valuable fertiliser, and it is hoped to 
carry out some field expi'riments to test this next 
^’a^on. At the same time the whole asl^ (contain- 
ing 35% K.O) will be examined for nianurial value. 

Action of ■wafer. 

The action of water on dried pai)yrus has been 
examiiu'd at ordinary and (devated tern peratu res 
and pressures. 

In the first series of experiments the. air-dried 
material was treated with cold water (about ,30° C.) 
few 24 hours, the filtered solution evaporated to 
dryness, and the extract dried in the steam oven. 

The following rc^sults were obtaineni: — 

rcrccntagrs calculutefl on the oritrinal material. 

PapyruB B Um Soof 
% % 

Dried extract 9-0 .. lao 

Mineral matter 2-6 .% 2-0 

soluble in water after 

Ignition 2-3 . . 

A 20grm. portion of tho material waa heated in 
the water bath with .500 c.c. of water, and the filtered 
extract evaporated to dryness. The undissolved 
material was heated in tho autoclave with water 
for four hours at four atmospheres pressure 


(150° C.), and the total extract and the mineral 
matter again determined. 

In one experiment an attempt was made to 
retain the volatile jproducts of hydrolysis from tho 
autoclave. A small amount of carbon dioxido was 
ovolvcd. The distillate Vas titrated against stan- 
dard alkali and the results expressed in terms of 
acetic acid. The extract in the autoclave was also 
i examiiKKl for acid. 

Tho results given below are for the extraction by 
j hot water at ordinary pressure, followed by four 
I hours in the autoclave. All the results arc i)er- 
c-eiitages calculated on the original material, 
j The figures show that water extracts about one 
I quarter of the material, including about four-fifths 
j of tho mineral constituents. Samples A and B 
gave substantially tho same results. 

In neither experiment is 100% of tho material 
I accoun^l for, the deficiencies being 16‘3 and 7‘6% 

' respectively^ 

Dried yfineral Mineral matter 

extract matter suluble In water 

after Ignition 

ABABA B 

*'<• % ’/i> % % % 

On the water-bath . O bO 9%y S ill 3 82 2-7"5 3-25 

Further material ex- 
tract ed in tlie auto- 
clave .. ..13-79 1G.50 1-52 ISO 0-68 0-6.3 

Total extracts .. 23-65 26-9.5 4-73 5-58 3-43 3-83 

Eesidiie in tho auto- 
clave .. .. 6000 65-5 1-50 0-79 0-22 0-11 

Total mineral mat- 
ter extracted . . — — 6-23 6-35 3-65 3-99 

An additional experiment was carried out in 
which 20 grins, of sample B was heated in the auto- 
clave with water under a pressure of about four 
atmospheres, the valve bcung connected to an ab- 
.sorplion apparatus. AfOu* two hours the heating 
wa.s interriipUHl, the contents of tho autoclave 
liltered, and determinations made of the. acidity of 
the extract and of the distillate, and tho weight, 
protein eonkuit, and ash of the extract. Tho 
residue left after filtration wa.s then returned to 
the autoclave and tho heating with water continued 
for another two hours, after which tho same deter 
m ilia lions were made'. After a third heating with 
water, followed by tho same analytical determina- 
tions, the residue was dried at 100° C., weighed, 
and tlie protein and ash determined in it. Tho 
eolleeted results, expressed as percentages on the 
original material, are given below: — 



Per 

celilugo 

l'’irst 2 
liours. 

Second 2 
hours. 

Tlilrd 2 
liours. 

Tota 

V 

olatllc 

matter ab- 






sorbed in the tube. 

. 0-185 

0-100 

0-145 

0-33 

A 

(id ill 

disl iilate as 






acetic 

acid . . 

. 0 245 

0-220 

0060 

0-52 

A 

cid in 

extract 

. 0-765 

0-810 

0-415 

1-99 

r 

rotcin 

ill extract . 

. 0-61 

0-42 

0-18 

1-21 

Mineral 

matter in ex- 






tract 


. 4 01 

1-11 

0-13 

5-55 

Soluble 

carboliy- 





(Irate J 

[n extract . 

. 11-93 

10-34 

2-68 

24-95 

T( 

jtal material rc- 






movei 

1 

. 17 71 

13-00 

4-53 

35-27 


'File weight of the residue (ir3 grins.) was 66‘5% 
of the original material taken; .3,5‘3% is accounted 
for as above, so that there is 8-2% not identified. 
Tho residue contained l)-8l% of protein and 0‘07% 
of mineral matter calculated on the original 
material; tho autoclave treatment therefore re- 
ihovchI ifither more than half the former and prae- 
tically the whole of the latter, in thri'o successive 
heatings. 3'hc first four hours extractecl four-fifths 
of the total material dissolved. 

Conclusions. 

(а) Examination of papyrus and Urn Soof — two 
of the most important constituents of the Nile sudd 
indicates that these two plants may bo of economic 
importance in paper pulp manufacture and as a 
elburoo of potash. 

(б) The ash of papyrus stems contains more 
potash than that of Um Soof, but this is more than 
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balanced by the higher proportion of ash yielded by j 
Vin Soof. Calculatc'd on the dry plant, papyrus 
sterns contain 21 and Urn Soof steins 2'3% of 
potjissiiiin oxide. 

((') Papyrus steins are readily acU'd on by hot 
water, more especially urfder a pressure of ahout 
four atmosirheres. Treated in this way, [)ra(:tically 
all the mineral matter and most of the protein 
passes into solution, and the residin' constitutes a 
satisfactory “ half stuff ” for paper. j 

It is hoped that the work will be continued in j 
order to complete the above preliminary account of j 
the chemistry of this important material. 

Our best thanks are duo to ]\Ir. F. .1. Tear, of the 
vSudan Forests Department, who kindly supplied 
the samples of material, and to Mr. G. W. ! 
Grabham, Government geologist, for much valuable | 

information as to the sudd. j 

Wellcome Tropical Research Laboratories. I 

Khartoum. | 


NOTE ON AN l^XPLOSION DURING THE ! 
SEPARATION OF POTASSIUM BV THE i 
PJ : RCH LOR A 'I E M ETHO 1) . | 

P.Y A. V. JOSKPH, I). sc., F.I.C., AND F. .J. MAllTIN, M.A. j 

In the course of the ex.amination of the Nile sudd ! 
((■/. aiiU’) it was neivssary to determine the total , 
amount of .sodium in papyrus ash. 'I'ho siMlium was 1 
brought into .solution by fusion with potassium car- | 
bonate and extracting with water, the solution then j 
containing potassium in exce.ss, sodium, phos- | 
phates, and silica. After removal of the latter in i 
th(i usual way, the pho.sphate was precipitatwl by * 
ferric chloride and ammonium acetate, the filtrate I 
evai)orated to dryness, and the residue ignited to j 
expel ammonium salts. The potassium wa.s then I 


separated as perchlonite and the Bodium estimated 
directly in the filtrate, as any method of deter- 
mining it by difference appeared to be subject to 
too great an error, owing to the relatively large 
amount of potassium [)re,scnt. 

The process was carried out as follows; After the 
removal of the silica the solution was evaporated 
two or throe times with a slight excess of jicrchloric 
acid and the pota.ssium perchlorate separaU'd in the 
usual way. The filtrate and the alcohol washings, 
containing the .sodium and exce.ss of perchloric 
acid, were evaporated in a lieaker nearly to dry- 
nes.s, and then transferred to a porcelain crucible, 
the evaporation being finished on an electrically 
heated liot-pl.ite. The residue was treated with 
sulphuric acid and the sodium finally weigheil as 
sulphak-. A number of estimations in this manner 
were nuido without mishap. On the last occasion, 
however, a violent explosion occurred during the 
evaporation on the hot plate, when only 1 or 2 c.c. 
of liquid remained in the crucible. The force of 
the ex|)losion produced a shallow cavity in the 
heavy top of tho iron hot-plate ov<*r i in. deep, tho 
crucible being completely shatterc'd and splinters 
driven with considerable force to a distance of 30 
or 10 ft. Some of the.sir splinters actually punc- 
tured bottles, flasks, and windows several yards 
away with holes about 1 10 in. diameter. Ve.ssels 
close to till' explosion were of course completely 
shattered. 

The only cause we can sugge.st for this explosion 
is that some organic matter derived from the alcohol 
was not ri'movcd in the first part of the evapora- 
tion, and remaiiUKl until tlu^ perchloric acid was 
concentrated. We have for the time Ixr'ing discon- 
tinued the u.si' of thi.s method. 

Wellcome Tropical Research Laboratories, 
Khartoum. 
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CATALYSIS FROM AN INDUSTRIAL STAND- 
POINT. 

BY E. B. MAXTED, PH.D., B.BC. 

The discovery of new catalytic processes and of 
suitable catalysts has necessarily bc*eii made by the 
purely empirical method of trial and observation, 
exc'ept in so far as the choice of a probable catalyst 
was guided by analogy with known reactions. And 
the sanie is true regarding the study of catalyst 
poisoning, which, from an industrial standpoint, is 
almost of equal importance to that of catalysis 
itself. 

While, however, the fruits of this purely experi- 
mental study are indisputably great, the systematic 
and intensified development of catalysis in the 
future depends on a letter understanding of the 
theoretical principles which underlie the mechanism 
of the various types of catalytic processes. 

In some cases, w'here catalysis appears to proceed 
by the purely chemical participation of the catalyst 
in the reaction, it is possible to carry out the pro- 
cess in stages, in such a way as to obtain a clear in- 
sight into what takes place under conditions such 
that the intermediate products are incapable of 
stable existence and the c^italysed reaction conse- 
quently proceeds to completion, as, for instance, in 
the case of oxides of nitrogen in the chamber pro- 
cess for the manufacture of sulphuric acid, or the 
catalytic production of hydrogen by the interaction 
of wa^r-gas with steam in the presence of iron. 
Whether this latter reaction takers place cata- 
lytically in one stage or by alternate oxidation and 
reduction, the contact inass emerges from the re- 
action in the same condition chemically as in the 
commencement, but fundamentally altered in 
physical structure. 

In other castMi, such ns where the above l eaction 
IS catalysed by means of platinum, th^ role, played 
by the catalyst is not so easily investigated by re- 
solution into scries of changes and the effect ob- 
served may po bly l>e attribnUxl to effects of a 
physical natur<‘, «^peciHlly since the reaction may 
also be catalysed to a (;ertain degreie by the mere 
presence of porous bodies, such as unglazed porce- 
lain. 

Thus a geiKM-al theory of catalysis, which shall ' 
apply universally to every type of reaction is pro- 
bably impossible^ and each reaction, and, indeed 
each catalyst employed for a given rear.tion, must 
receive 8po<'ial consideration with the object of set- 
ting up certain types of accelerating mechani.sm, 
theoretical principles 
will ^ involved. This is the necessary preliminary 
to the prediction of the degree of activity of ‘a 
catalyst for a required reaction at a given tempera- 
t^'^ards this goal has re- 
cently bee^n made by Lewis in the application of the 
quantum theory of radiation to catalysis in general 
Latalysis m heterogeneous systems can only pro- 
0^. proyichxl that the required preliminary asso- 

nil ^ reacting system can 

taae place frwly. Suspension of such free aasocia- 
tion will rcMuilt in an effect similar to that observed 
i^n the pre^noo of a catalyst poison, e.g., in the 

D^ad^n'm unsatur^d glyceride with 

pauadium at a temperature sufficiently low for the 
to remain in a solid form on the 
surface of the palladium and thus gradually to 


obstruct the free participation of the catalyst iir 
the chemical change requirtxl, a “ poisoned ” curve 
Ixung obtained. 

A slightly more complicaUxi example of the same 
type of inhibition is to bq found in cases whore the 
preliminary occlusion of one or more of the reacting 
substances is necessary before catalysis can proce^. 
Thus, in catalytic hydrogenation all the catalysts- 
usually employed occlude hydrogen to a greater or 
j smaller extent, and, with any given catalyst, cata- 
lytic activity and occlusive power appear to run 
more or less hand in hand, for catalyst poi.sons, 

I such as hydrogen sulphide, not only destroy the 
activity of palladium but also its power of occluding 
hydrogen. 

While the catalytic activity of the various metals 
, does not vary directly as tlu'ir occlusive power for 
; hydrogen, what is ordinarily understood as occlu- 
sive power refers to the power of absorption at room 
! temixirature. As far as can be seen, no work haa 
j yet been earried out on the quantitative relation 
■ between the true activity of metals and the content 
j of occluded hydrogen. If the function of tho oc- 
j eluding metal is merely to render hydrogen avail- 
; uhlo in the occluded condition, tho catalytic activity 
I of the preparation should, cceteru paribus, be pro- 
. portional to the hydrogen content. If this is not 
' so, the occluding metal itself, in addition to ro- 
dueing the hydrogen to an active state, must itself 
I take a part in the series of changes involved. Sus- 
' pension ()f tho occluding power should thus entail a 
. suspension of catalytic activity and vice versd. 

, Riuil Biid his collalwirators have shown that palla- 
, diuiii or platinum precipitated on metals such as 
j lead, aluminium, silver, etc., is inactive. Mercury, 

I which also acts as a catelyst poison, actually 
caused the evolution of hydrogen when brought into 
j contact with palladium charged with this gas. 

' I poisoning of a catalyst for a desired reaction 
may also caused by the presence of impurities 
! such that tho possibility exists of a second reaction, 

I which may then take place in preforcni'e to that re- 
quired. An example of this is the inhibitiv© effect 
ot the presone*© of sulphur vapour in sulphur dioxide 
undergoing oxidation to trioxide in presence of 
platinum, oxidation of the sulphur taking place 
with partial inhibition of the reaction between 
sulphur dioxide and oxygen. It is, in general, 
typical of poisoning effects due to preferential re- 
actions that the catalyst regains its normal 
activity on being sub.scqiiently ustxl for pure react- 
ants. 

grounds it may be shown 
that il the equilibrium point of a reverse reaction 
independent of the presenot? or absence of catalyst 
the activity of the catalyst for a given reaction 
must l>e the same as for the reaction when carried’ 
out in the reversi^ sense. Thus iron, which is 
active for the synthesis of ammonia, is also active 
tor Its deixmiposition, while nickel or palladium 
may he employed both for tho synthesis of hoxa- 
hydroben/A'iie from benzene and hydrogen or for the 
decomposition of hexnhydrobenzene into its con- 
stituents In the same way tho principle may be 
extended to promoters and to poisons. For 
example when ammonia was passed through an iron 
- bo activated with potash the decomposition was 
tour times as groat as with the same tulie unacti- 
va^I. Similarly, on passing ammonia containing 
h>drog©n sulphide through a similar unactivated 
tube, only about onc-fifth as much decomposition 
was obtained ns with pure gaa. It does not follow, 
wnero more than one reaction can proceed simul- 
teneously from tho same reactants, that each of 
these reactions shall bo equally acoolerated by the 
prince of a given catalyst; indeed, one of the 
most important uses of catalysis in industry is for 
the preferential acceleration of what may under 
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non-catalysed conditions the less important of two | 
parallel reactions. i 

A typical example of this is given by Sabatier and j 
Mailhe's work on the decomposition of formic acid i 
in the presence of various contact bodies, these 
being grouped as dehydrogenation or dehydration ; 
catalysts respectively, according as the decomposi- 
tion is represented by H.COOH^Hj-hCOj, or by , 
H.C00H-C0-|-H,0. Copper or nickel, and the i 
oxides of metals like zinc or tin. were found to give 
rise to hydrogen and carbon dioxide, while with, 
for instance, titanium dioxide decomposition into ; 
water and carbon monoxide occurred. 

The catalysts may be grouped in such a way as 
to summarise their activating properties and the 
conditions under which these are exhibited. Such 
a tabulation is the only way in which it is at present 
possible to prcslict to some degrei; the most suitable ; 
catalyst for a rt^quired reaction. i 

The first great group eomprises tho.s<i substances 
which possess the pow(‘r of .activating hydrogen and 
are consequently of service both for catalytic h 5 ’dro- i 
genation a?id dehydrogenation. The temperature , 
and the nature of the reaction will determine which ; 
catalyst is likely to bo most suitable. 

The platinum metals, generally, activate hydro- i 
gen readily at the ordinary temperature, and may 
be used for reactions in solvents where the temiiera- ; 
ture cannot be raised to that required for the base 
metal hydrogenation catalysts, thus low temperature 
being also conducive to the absence of by-products. 
Thus, while the hydrogenation of benzene according 
to the original Sabatier method is always accom- 
panied by considerable decomposition, the same re- 
action proceeds in presence of palladium or 
platinum at lower temp<uature8 without any un- 
deeired secondary effects. Ni(;kel does not u.sually 
begin to exhibit activity until well above 100° 0., 
but betwt'en about 150° and 350° it is a cheap and 
active catalyst for many reactions, t.f;., the harden- 
ing of oils. Cobalt nsjuires a higher temperature 
than nickel and is also l(‘.ss active, while with iron 
these two factors arc even more pronouiicc'd than 
with cobalt. Iron is inde(?d sf^dally useful for re- ' 
actions at a comparatively high Umiperature, for 
instance 500*- 600° C., at whidi it is ofkui more 
efficacious than nickel, the activity of which is to a 
large degri^j destroyed by sintering when exposed 
to temperatures mu eh over 400°. The sucoessful 
use of iron for reactions such as the synthesis of ; 
ammonia is probably due to the fact that it 
activates nitrogen as well as hydrogen. Copper is 
a somewhat less violent hydrogenation catalyst than 
nickel. For example, Sabatier found that in hydro- 
genating styrolei)<» with copper as the contact body 
the side chain only was rcdu(x?d with production of 
ethylbenzene, whilst with nickel the benzene 
nucleus also uiiderwiuii hydrogenation, ethylhcxa- 
hydrobenzene resulting. Again, normal amyl- 
acetylene C}fj.(CH,) 4 ’C ; CII with copper gave 
normal am.ylethylcne, while with nickel heptane 
was produced. 

With all the above ba.se metal cataly.sts the tem- 
perature of preparation (usually by the icduction 
of their oxidc.s by hydrogen) plays a great part in 
determining their activity, it being found that, 
above a certain minimum temperature, a low reduc- 1 
tion temperature is conducive lo high activity. All 
these catalysts probably de[K>nd on initial occlusion ; 
of hydrogen for their action, possibly followed by i 
the chemical participation of the catalyst in the re- i 
action, poisoning taking place usually cither by the ^ 
inhibition of this occlusive power or by reason of a ' 
preferred reaction. 

The oxygen-activating catalysts are concerned i 
with many important industrial operations, such as 
the oxidation of sulphur dioxide to trioxide and of 
ammonia to nitric oxide, the use of siccatives for 
drying oils, and the induction of surface combus- 
tion. Two distinct classes appear to exist, the first, 


typified by porous porcelain and possibly by 
platinum, operating probably by physical means, at 
any rate as a preliminary; the second, catalysts 
which, as far as can be seen, operate by cyclic 
changes. 

Of the oxidation catalysts of the first class 
platinum is probably the most generally applicable, 
being employed inter aha for the oxidation of sul- 
phur dioxide to trioxide, of ammonia to nitric 
oxide, and, generally, for the catalytic oxidation 
of organic compounds of the most varied nature in 
the Dennstedt method of elementary analysis. It 
has been shown that the heat of occlusion of oxygen 
by platinum is of about the same magnitude as the 
heat of formation of platinum monoxide, but no 
proof exists that this oxide is an intermediate pro- 
duct during catalytic oxidation. 

The 8ecx)nd class of oxidation catalysts consists 
almost exclusively of substances which possess the 
property of forming higher oxides, which, in order 
that the catalysed reaction may proc^d to com- 
pletion, must, if they are formed as intermediate 
products, bo iin.stabio under the conditions em- 
ployed for the reaction, these conditions including 
the presence of the substance to bo oxidised. An 
example of this class of activator is to be found in 
nickel or cobalt oxide when used to evolve oxygen 
from bleaching powder. Cobalt forms an oxide 
CoO^, which m.ay be prepared by the action of 
iodine and an alkali on a cobaltous salt, but which 
is unstable under the conditions employed for the 
evolution of oxygen by the reaction in question. 
Other examples of this class arc to bo found in 
manganese, cobalt, nickel, lead, or cerium salts 
when used for eatalytically accelerating the oxida- 
tion of linstxKl and similar oils. 

Nitrogen-activating catalysts have increased 
rapidly in k'chnieal importance during the past 
decade. Iron appears to be the most generally use- 
ful catalyst of this nature for reactions between 
500° and 1000° C. ; for instance, for the synthesis 
of ammonia and in the Buciior process for the syn- 
thesis of alkali cyanides. Iron does not form a 
nitride directly, although this can readily be ob- 
tained by inkraetion with ammonia. Other ex- 
amples of nitrogen catalysis, the mechanism of 
which is not easily understood, are to be found in 
the acceleration of ealcinin c.vanamido formation by 
calcium chlo»*ide, and the remarkable activity of 
osmium in causing the union of nitrogen and 
hydrogen . 

The catalytic acceleration of hydrolysis and esteri- 
fication by means of hydrogen ions is of con.sider.able 
technical importance. The most probable explana- 
tion of the mechanism involved in this case seems 
to he that recently advanced by Lewis on the basis 
of the quantum theory of radiation. A case of con- 
siderable interest in connection with the hydrolysis 
of substances insoluble in water is the commercial 
hydrolysis of glycerides by means of the Twitchell 
reagent, which is soluble in oils and in water, and 
at the same time supplies the hydrogen ions neces- 
sary for hydrolysis. 

A point of considerable interest arises in con- 
nection with catalysis gcru^rally, namely, the possi- 
bility of sotting up a standard scale of activities on 
which it should be possible to express as a number 
the observed activity of a catalyst for a given re- 
action. Catalytic reactions in heterogeneous 
systems, especially gas reactions in the presence 
of solid catalysts, do not usually conform to the 
simple kinetic laws which obtain in homo- 
geneous systems, and hence it is not always 
possible to take, as the “ activity number ” of 
the catalyst in question, the quotient formed by 
the reaction constant over the ixmcentration of the 
catalyst, or some similar relation under standard 
conditions. 

Similarly, the space-time-yield in heterogeneous 
gas reactions varies enormously not only with the 
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activity of the catalyst, but also with the velocity 
of passage of the reacting gases. If, however, for 
those heterogeneous gas reactions in which the gas 
passes over a solid catalyst, we take as the activity 
number at a given temperature and pressure the 
hourly output of product corresponding to unit 
weight of catalyst, with a standard space-velocity 
of gas flow, chosen in such a way that the time of 
contact with the catalyst is a convenient unit, a 
scale can be construct^ which should be of con- 
siderable utility for the purposes required. 

As an instance of the method of calculation the 
following examples may be cited. In the synthesis 
of ammonia, publish^ data record a yield of 
^‘3 kilos, of ammonia per hour per litre of catalyst 
space, containing about 1*5 kilo, of iron/potash 
catalyst, the temperature being 580° C., the pres- 
sure 150 atm., and the time of contact one second, 
W’hich for a slow process of the above nature may 
foe taken as a convenient unit. 

The activity number of the catalyst under the 
given conditions is thus : Hourly yield of product-f- 
weight of catalyst = 3*3 -h I S = 2*2. | 

VVhero reactions take place at a comparatively j 
high velocity a smaller unit of time than one second j 
must be chosen for the standard time of contact, 
and there exist also numerous cases where more 
than one resultant is produced. In the latter case 
the activity number may be referred to the rate of 
production of any one of the products as required. 
For example, the production of hydrogen by the 
interaction of carbon monoxide and steam takes : 
placie with considerably greater velocity than the I 
synthesis of ammonia, and for unit time of contact ! 
wo may conveniently take 0*1 second. In an experi- : 
iiHUit to determine the activity number of an iron/ 
soda catalyst at 500° C., carbon monoxide and steam 
in stoichiometric profiortions were led through a 
5 catalyst space, containing about 10 grms. of 
the iron/sixla catalyst, at a rate calculated to give 
unit time of contact at 500° C. Hydrogen was found 
to be produced at the rate of 3*8 litres per hour, 
corresponding to 0*34 grin. The activity number of 
the catalyst, referred to hydrogen, under the con- 
<litionH employed is thus: — 

At ^ioo Hourly production-: weight of catalyst = 
0*34-10=:0*034. 

Finally, for reactions which proceed at extremely 
higli velocities, such as the oxidation of sulphur di- 
oxide to Irioxido in presence of, platinum, the 
standard time of contact may conveniently re- 
duced, for instance, to 0*01 second. Thus, on 
placing 0*48 c of platinised asbestos, containing 
about 0*005 gtin. of platinum, in the measuring 
apparatus employed for the last determination and 
passing sulphur dioxide and oxygen, in stoichio- 
metric proportions, at 425° C., at a rate calculated 
to give n time of contact of 0 01 second, the rate of 
production of sulphur trioxide was found to bo 
27 grms. per hour. Calculating as before, 

At ^4.6 -^27 -^0*005 -5400. 

It is obvious that the activity number refers to 
the actual effect produced, and will varj' consider- 
ably with the physical form in which the catalyst is 
oraployed. Further, for reactions of types other 
than those considered above, the same ratio between 
the weight of product formed per hour and that of 
the catalyst inducing tJie change, all under suitable i 
■standard conditions, may bo taken as the activity ! 
number of the catalyst in question for the given j 
reaction at the temperature employed. 

Discusmon, 

The Chairman said that the reduction of spelter 
from zinc oxide was a difficult reaction requiring 
much energy in the form of heat, and it was possible 
that the reaction might bo cheapened by the use of 
« suitable catalyst. 

Mr L. P. Wilson said that catalysts had, as a 
rule, been employed in the production of cellulose 


acetate for_ dope. Numerous catalysts b&d been 
suggMted, including sulphuric acid, zinc chloride, 
bromine, phosphorus oxychloride, hydrazine, and 
sulphuryl chloride. 

Prof. G. T. Morgan agreed with the author that 
there was at present no possibility of any general 
theory of catalysis, ^be subject was much too 
complicated for a general theory to eventuate in the 
immediate future. The hypothesis advocated by 
van’t Hoff and others that a catalyst was an agent 
j which accelerated the velocity of the inverse change 
! to the same extent as that of the direct change was, 

I he thought, far from being generally proven. 

1 There were many cases in wliicTi this principle could 
hardly operate. Sabatier had stated that the 
hypothesis which had inspired him in his classical 
researches was that catalysis involved the formation 
of some intermediate compound. The speaker 
thought that this opinion still held the field in the 
majority of cases. It might be argued that it was 
improbable that intermediate compounds would be 
formed if, under the conditions of the reaction, 
they would be unstable; but that could hardly be 
postulated generally with regard to the transient 
existence of these substances. 

The alkali metals with a largo atomic volume 
were not so effective in certain catalytic operations 
as metals like platinum and copper having a small 
atomic volume, a circumstance which seemed to 
imply the intervention of residual affinity, A 
dilemma, which arose in regard to the intermediate 
compound when one considered the catalytic effect 
of porous materials, was the difficulty of determin- 
ing where chemical action began and physical action 
left off. Strenuous efforts had been made recently 
to obtain a continuous process for making aniline 
catalytieally from nitrolwnzene and hydrogen, and 
extremely complex catalysts had been described. 
Tho.so facts tended to show that chemists in search 
of industrial catalysts still proceeded by a method 
of trial and error and not on any general 
hypotlu'sis of catalysis. 

Dr. T. Slater Price said that many catalysts had 
been discovered purely by accident, as in the case 
of oxidation of naphthalene to phthalic acid ; but in 
recent years undoubtedly there had been a tendency 
towards the opinion that catalysts in certain re- 
actions should first be sought among metals which 
exerted different valencies. Jn connection with 
catalyses in homogeneous systems ho thought there 
^ had been very definite progress in connection with 
I the theory of the formation of an intermediate 
! compound. It had been shown in quite a number 
' of casi's that this intermediate compound did exist 
and played the part which was assigned to it. Very 
: often, because equations could bo written assigning 
, a definite role to an intermediate compound, it was 
supposed that an explanation of the catalytic effect 
had been given. But it was pointed out that such 
explanations were not valid until it could be shown 
that the velocity of the complete reaction was equal 
to the sum of velwuties of the intermediate re- 
actions postulated. That had been shown to be the 
case in a few instances and led to the belief in the 
general explanation. The question was raised as to 
the effect of a catalyst on the equilibrium attained, 
and Dr. Maxted referred to the usual thermo- 
dynamical proof that the oauilibrium should he the 
same in*tho presence as in tno absence of a catalyst. 
That had been proved experimentally in a number 
of cases where liomogeneous systems had been in- 
vestigated. The question, however, had been 
brought to the front again by Prof, Lewis^ who had 
recently shown theoretically, by the application of 
the ejuantum tlieory, that it was possiole for the 
equilibrium to be disturbed by the presence of 
the catalyst. Prof. Morgan had mentioned the 
probable connection between small atomic volumes 
and occlusive power. That did not agree, however, 
w'ith the effect of sodium as a promoter in the 

b2 
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catalytic action of iron. The catalytic action of ! 
light had played an important part m the produc- j 
tion of war chemicals, for example, in the manu- | 
facture of diphosgene (trichloromethyl chloro- ! 
formate). | 

Br. D. F. Twiss remarked that although there 
was a possibly natural tendency to propound 
various general theories as to the seat or activity j 
in all catalytic substances, such generalisations i 
would not bear close examination, and, at the pre- , 
sent stage of investigation of the subject, were not ; 
particularly helpful. 

Mr. F. R. 0‘Shauoiinkssy endorsed tho view ox- i 
pressed by Dr. Twiss, and pointed out that whereas : 
the catalysts under discussion were inorganic bodies, j 
active mostly at very high temperatures, tho 
organic catalysis known as enzymes acted at low : 
temperatures, and transformed mavsses of material 
under these conditions. 

Mr. F, H. Alcock mentioned the case of the ; 
conversion of yellow phosphorus into amorphous 
phosphorus in prosenca) of a trace of iodine. 

Dr. Maxted, in reply, said with regard to the | 
point raised by the chairman, it was possible in j 
some cases to lower reduction temperatures 
catalytically. For instance, it was possible to re- 
duce copper oxide to copper at the ordinary tern- 
perature by the action of palladium; further, mixed 
oxides of nickel and copper were reduced by ; 
hydrogen at a lower temperature than nickel oxide 
alone. The production of cellulose acetate might ; 
not be a purely catalytic reaction, but to a certain i 
extent an absorptive one. Jf only a little of tho 1 
accelerating body were used it was catalytic. The i 
evidence as to the atomic condition of hydrogen j 
occluded by metals was based principally on the | 
measurements of Sieverts and others on the rela- 
tion hotween tho pressure and tlm solubility of 
hydrogen. Regarding the time reqvitrod for the 
I>6netration of hydrogen into the catalyst, and into 
the substance which was undergoing hydrogenation, 
the absorption was usually not so great quite at 
the beginning as subsequently. Tt took a short 
but appreciable time for the hydrogen to enter the 
liquid and reach tho surface of the catalyst. A 
falling-off in the activity of platinum following 
disintegration would not b<‘ expected if no poison- 
ing took pliico; in fact, the disintepation itself 
might cause an increase in activity oy increasing 
the catalysing surface. It was found that with pure 
gases under certain conditions the activity of tho 
catalyst might increase after it had been used for 
a certain time, but that, of course, had nothing to 
do with disintegration. 


THK PREPARATION OF CYANOGEN 
CHLORIDE ON A LARGE LABORATORY 
SCALE. 

BY T. BliATER PRICB, O.D.E., D.8C., AND STANLEY J. 

OREKN, M.A., A.y.C. 

Examination of the literature on the subject* 
indicated that three metlujds might bo feasible 
for preparing large quantities of cyanogen chloride, 
namely, the action of chlorine upon fa), hydro- 
cyanic acid, (h) sodium cyanide, or (e) the com- 
plex cyanide of sodium and zinc. 

Aelion of chloride on a solution of sodium cyanide. 

In this method, first suggested by Langloisjt 
considerable heat is evolved, and unless adequate 
cooling is employed tho solution soon darkens in 
colour. 

* Pnfl literature referencee are riven In a paper by /ennbgs and 
Scott, J. Amor. Chem. Soe.. 1910, ||. 1241. 

t Ann. Chin. Phyi.. 1861, [8]. bi, 481. 
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Experiments were also made with a modifica- 
tion proposed by Jennings aud Scott {loc. cit.), 
using carbon tetrachloride as diluent, with 5000 
grms. of sodium cyanide* ; chlorine was introduced 
at the rate of about 2 litres per minute, and 
refrigeration approximately kept pace with the 
heat development of the reaction. A higher rate 
of passage of chlorine could not be used without 
a rapid rise in temj^rature taking place. The 
time necessary for the chlorination of the 6000 
grms. of sodium cyanide would thus be from 19—20 
hour.H, unless tho refrigeration could be greaitly 
iniprove<l. On a large scale such an improvement 
would be very costly, especially since the reaction 
mixture is not homogeneous. 

A further point is that the reaction consists 
partly in tho conversion of one solid (sodium 
cyanide) into another (sodiiiin chloride), so that for 
quick reaction the sodium cyanide would have to 
bo finely ground and vigorous agitation during 
(thlorination would he required. t Calculations from 
thermochemical data show that in the production 
and ciindensation of one ton of cyanogen chloride 
the refrigerating plant would have to account for 
the absorption of at least 2,160,000 C.H.U.J 

Action of chlorine on the complex cyanide of zinc 
and sodium. 

Thi,s methoil was first suggested by Held§ in 
1897, the idea being that the addition of zinc sul- 
phate to a solution of potassium cyanide made the 
solution more stable to the action of chlorine. 

In our experiments sodium cyanide was used in 
place of potassium cyanide, the quantities of 
sodium cyanide and zinc sulpnate taken being such 
that the compound 2NaCN,Zn(CN)j was form^. 
In some cases to ensure a non-alkalino reaction 
mixture the mixture was such that a slight excess 
of zinc cyanide remained in suspension. Tho 
metlKKi gave fairly gtanl results (compare Mauguin 
and Simon, Comptes rend., 1919, 169, 383), hut in 
view of the fact that it seemed to he much less 
economical and convenient than the one about to be 
doscribed, it was abandoned. .Jennings and Scott 
(loc. (it. p. 1244) also reixirt adversely on the 
method. 

Action of chlorine on a dilute solution of hydro- 
' cyanic acid. 

Cyanogen chloride w.as first prepared in 1787 by 
Bertholletll by tho interaction of chlorine and’ 
hydrocyanic acid, and this method has since been 
j the subject of many invcvstigations (for literature 
I references, see Jennings and Scott, loc. cit.). In 
I all cases, however, tho experiments were on a com- 
paratively small scale, so that for our purpose it 
I w'as necessary to carry out an extendea series of 
j trials before a satisfactory method of working was 
j obtained. 

I The use of anhydrous hydrocyanic acid is imprac- 
■ ticahio for various reasons. For example, during 
j tho reaction hydrogen chloride is fornKnl and poly- 
; inerises any cyanogen chloride formed to cyanuric 
I chloride. Also, the heat of reaction is so great 
; that the temperature rise's rapidly, in spite of 
j vigorous cooling, and unchanged hydrocyanic acid, 

I t^igethor with hydrogen fliloride and any cyanogen 
j chloride formed, distil over. 

! Tests showed that comparatively weak hydrochloric 
I acid (about 2N — 5N) had very little polymerising 

• .Tennlnjrs and flcf)U used only 50 grmg. 

t We are indebted to Prof. N. T. M. Wllamoro for some of these 
crltlrisma and also for the thcrraoclieinical data which are given 
in other part* of the paper. 

1 1 O.Ii.U. (Centigrade Heat Unit) is tho quantity of heat neces- 
sary to raise 1 Ib. through 1** 0. 

I Bull. 8oc. Chlm.. 1897, [3], 17. 287. 

II Ann. Chim. Fhys.. 1789 [1]. 1. 36. 
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effect on cyanogen chloride. Experimenta were, how- 
ever, first made with a 30% solution of hydrocyanic 
acid, the reaction mixture being cooled during the 
chlorination. It was intended then to separate the 
cyanogen chloride layer, but it wiw found that the 
aqueous layer increases in density, whilrt the 
cyanogen chloride dissolves hydrocyanic acid and 
water, so that its density is lowered. Consequently j 
the crude cyanogen chloride separates, sometimes | 
above and sometimes below the aqueous layer. If j 
chlorination were carried to completion cyanogen | 
chloride should always separate at the bottom, put 
it is difficult to chlorinate completely without using i 
excess of chlorine, which would carry much j 
cyanogen chloride with it. All experiments in | 
which a current of gas passed through the appa- | 
ratus gave very bad yields. It was finally deciaed I 
to employ a strength of hydrocyanic acid solution, : 
such that at the end of the reaction the conoentra- ^ 
tion of the hydrochloric acid formed is sufficiently : 
below the saturation point to prevent much ' 
hydrogen ( hloride gas passing off : 12 — 15% hydro- 
cyanic acid was found to bo fairly satisfactory. 

The reaction vessel was nob cooled, the heat of 
reaction Inung utilised to distil off the cyanogen 
chloride as it was formed, so that it was quickly 
removed from the action of the hydrochloric acid ; 
set free at the same time. The heat of reaction is : 

HCNaq. I Cl, = CNClaq. + HCIaq. t-3720()C.H .11. j 
Porous pot water filters, suitably bunged and i 
strengthened, and connected by glass tubing with j 
the source of chlorine, were plac(^ in the hydro- i 
cyanic acid solution and chlorine forced through i 
under the pressure from a cylinder of liouid ; 
chlorine. The chlorine escaped in very fine bubbles • 
and chlorination was extremely rapid. 

Cyanog(!n chloride soon distilled and wum con- [ 
densed in two vessols containing water or dilute ; 
hydrocynuic acid (2%) and well cooled by brine, i 
Absorption of chlorine takes place very rapidly, and ' 
the current of chlorine is so adjusted that no gas ■ 
escapes at the end of the apparatus. The speed of 
chlorination in all t'.KperimontH is so great that the j 
rate of production of cyanogen chloride is deter- ' 
mined hy the rate of its condensation, and not by ! 
the rat<^ of absorption of gas by the .acid. In a ' 
typical experiment 7‘35 litres of 12*2% hydrocyanic j 
acid was chlorinated, the reaction vessel not being I 
cooled. The cyanogen chloride w'as collected in ! 

water. The L unperaturc rose quickly to about ' 

.S(J° C. and tliL/i ceased to rise. Chlorination was i 
eontinuid for 1 liour 50 mins., hy which time much ; 
chlorine passed uriabsorbed through the apparatus. | 
lb was assuiiKHl that this indicated the end of the i 
reaction, but analysis showed that this was not i 
really the case, d'he contents of the two j-eceivers ^ 
were added together and well mixed, after which j 
the two layers, which separated on standing, weio 
analysed. I'he total weight of cyanogen chloride | 
formed from the 897 grms. of HCN used was | 
698 grins., corresponding with 79% of the theory. | 
The cyanogen chloride layer formed in the receivers I 
still contained more than 10% of hydrocyanic acid, ! 
although chlorine was passing all the time. By : 
maintaining a low temperature in the reaction i 
vessel the amount of hydrogen c yanide carried over ; 
into the receivers could be diminished, but this 
would also hold back a considerable quantity 
of cyanogen chloride and thereby cause it to lie 
acted upon by the hydrochic nc acid formed in the 
n'aclion. 

In another experiment 7460 c.c of 14*7% HCN 
was chlorinated, without cooling. The first re- 
ceiver contained 970 c.c. of 2*21% HCN and the 
second contained water. Hence the total weight of 
hydrocyanic acid used initially was 1119 grms. 
After chlorination for 3—4 hours, the contents of 
the reaction vessel and the two layers obtained by 


mixing the contents of the receivers were examined 
analytically, with the following results : — 




HCN 

CNQ 

BCl 


Vol. 


wt. 


Wt. 


Wt 


c.c. 

% 

(gins.) 

% 

(gma.) 

% 

(gmB<) 

Eeactlon vessel 
Eecelvcre— 

6800 

076 

48 

2-0 

126 

13-9 

876 

CNCI layer 

1510 

22-4 

3.38 

78-4 

11S4 

Trace 

0 

Aqueous layer i 

1750 

1 609 

89 

6'3 

93 

0-27 

6 

Total weight . . | 


— ; 

476 


1403 

— 

881 


Correcting these figures for samples withdrawn 
for analysis, it appears that at the end of the ex- 
periment there were 495 grms. HCN, 1423 grms. 
CNCl, and 896 grms. HCl. The amount of HCN 
used is therefore 1119-495 = 624 grms., and the 
amount of CNCi equivalent to this is 1421 grms. 

In another experiment carried out under similar 
conditions, and in which the temperature rose to 
40% C., the total weight of cyanogen chloride 
was 97% of the theoretical. 

The results of these and other experiments indi- 
cate that during the chlorination of 12 — 15% HCN 
cyanogen chloride is formed (luantitatively accord- 
ing to the equation already given. A rise in 
temperature up to 40° C. does not diminish the 
amount produced; it does, however, lead to the dis- 
tillation of much larger quantities of hydrogen 
cyanide, with a consequently higher content of tnis 
acid in the cyanogen chloride obtained. The hydro- 
chloric acid formed during the reaction is retained 
almost completely in the reaction vessel. 

The hydrogen cyanide contained in the cyanogen 
chloride can be approximately completely chang(!d 
into the latter compound by bubbling the crude 
gas through a scries of vessels containing water 
through which chlorine is also passed. 

Further experiments were carri(*d out in which 
the hydrocyanic acid was formed in situ from a 
mixture of .sodium cyanide and mineral acid. In 
such a method the solutions must be dilute and the 
temperature not too low, and tho mineral acid must 
l>e kept in excess. In the manufacture of hydro- 
cyanic acid we have found that it is nec*es8ary to 
add the sodium cyanido solution to tho acid, stir- 
ring vigorously meanwhile, otherwise pockets of 
alkaline liquid may be formed and give rise to 
polymer. 

A meth(xl was also considered in which sodium 
cyanide solution is added to a dilute ac;id, say 
about 5%, until nearly the e<jui valent of sodium 
cyanide has been introduced. Chlorination then 
leads to the regeneration of the acid, bo that 
sodium cyanide solution can be run in con- 
tinuously during chlorination if tho rate of running 
in is so regulated that the acid remains in excess. 
One difficulty with such a method was found to lie 
in adequate cooling of the reaction mixture, since 
both tho reactions occurring are strongly exo- 
ihennic, whilst on a largo scale it is also diffi 
cult 80 to regulate tho rates of addition of sodium 
cyanide ^solution and chlorine that the reaction 
mixture always remains acid. In the experiments 
whore hydrocyanic acid was first made in situ and 
then chlorinated the solution of hydrocyanic acid 
was made in a carboy of 40 — 60 litres capacity, con- 
taining a cooling coil. Tho chlorine was introduced 
through a porous pot, as in previous ex{)eriinentfl. 
Two Winchesters containing 2% HCN and water 
respectively were not cooled, but served to remove 
excess of chlorine and also some of the hydrocyanic 
and hydrochloric acids. The cyanogen chloride 

S assed through these Winchester and was oon- 
ensed in a long, brine-cooled coil, being then col- 
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lected under water containing a little «inc oxide in 
suspension in order to neutralise any acid. 

Chlorination was maintained at such a rate !^hat 
the contents of the carboy kept below 20° C. Under 
these circumstances, once the air had been displaced 
from the apparatus, no gas or vapour passed from 
the exit tube of the apparatus. Chlorination pro- 
ceeded very rapidly, and cyanogen chloride con- 
densed in a continuous stream. 

In one experiment 15 litres of 20% sodium 
cyanide solution was added to 15 litres of 21% sul- 
pnuric acid contained in a carboy, under con- 
tinuous stirring and cooling. The strength of the 
hydrocyanic acid solution produced: was 6*82%. 
After chlorinating for two hours xhe cyanogen 
chloride layer was collcctid, tho various layers 
mixed, and analyses made. The results showed that 
the total weight of cyanogen chloride formed was 
3022 grms., or 80% of theory. The presence of 
leaks probably explains the low percentage total 
production of cyanogen chloride. It is difficult 
ade<|uately to seal a carboy so that it will stand 
a slight pressure over some hours without showing 
signs of leakage. There was only a very small 
quantity of ammonium chloride formed, which was 
found as a deposit in the condenser coils. 

In a similar experiment where 30% solutions of 
sodium cyanide and sulphuric acid were mixed, 
giving a 9% solution of hydrocyanic acid, the yield 
was only 70% of tho theory, and larger qiiantitie.s 
of ammonium chloride were formed. Moreover, the 
cyanogen chloride collected contained 12% of hydro- 
cyanic acid, as against only T8% in the above ex- 
periment. These results indicate that it is be.st to 
use dilute solutions, of about 5% strength, and not 
aflow the temperature in the reaction vessel to rise 
above 20° C. 

Puri fiait ion of cyanogen chloride. 

Tho cyanogen chloride obtained in the above ex- 
periments always contained water and hydrogen 
cyanide and also traces of hydrochloric acid. When 
it was not necessary to remove tho hydrogen 
cyanide it was purified by distilling through 
columns of marble and calcium chloride, the former 
removing traces of acid and the latter drying the 
vapour. Shaking with water containing /ine oxide 
in suspension enables tho column of marble to l>6 
dispensed with; the cyanogen chloride is simply 
separated, dried over calcium chloride, and dis- 
tilled. 

Three methods were actually used for purifying 
the cyanogen chloride, according to the purpose for 
which it was to bo us^ ; — 

(1) Chemically pure cyanogen chloride was made 
on a small scale by cooling the crude substance, 
saturating with chlorine, shaking the product with 
(a) mercury to remove traces of chlorine, (b) sodium 
carbonate or sodium hydrogen c.arbonate* to remove 
hydrogen chloride, (c) djying over calcium chloride 
and distilling. t 

(2) A product containing 96 — 99% CNCl was ob- 

tained by passing chlorine through a series of Win- 
chester bottles containing 80~jk)% CNCl and a 
good excess of water, the cyanogen chloride thereby ' 
distilling in a current of chlorine. The condensed 
product sometimes contained chlorine in excess, and I 
sometimes hydrogen cyanide, according to the 
purity of the original cyanogen chloride, rate of ' 
passage of chlorine, et<r. This process can be applied 
in conjunction with the process of preparation, | 
although in making large quantities of cyanogen j 
chloride it was found more convenient to carry out i 
the two processes separately. ; 

(3) Shaking with zinc oxide was the practice when i 
9^^100% CNCl was required. Prolonged shaking i 


• The QM of sodlom hydrogen carbonate is te be preferred, since i 
it is not alkaline, and the cyanogen chloride is therefore more stable I 
in ita raiesence if water is nresent. 
t ThisnStb^ waa worked out by Mr. H. D. K. Drew. M.8c. | 
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with ziDc oxide and water r^uces the hjdrogM 
cviinido content to trOUX, and the product so oh- 
tuinod is then dried and distilled. Yellow mercuric 
oxide is also very convenient for removing even 
larger percentages of hydrogen cyanide. 

The question may arise as to whether in the large- 
scale preparation (or manufacture) of cyanogen 
chloride it would be better to make the hydrocyanic 
acid in situ, or first prepare the pure aqueous 
solution. In the first method the solutions of sodium 
cyanide and acid used have to be well cooled before 
mixing, and extensive refrigeration must also take 
place during the reaction in order to prevent the 
hydrogen cyanide escaping. With tho second 
method a brine-cooled condenser is only necessary 
to condense the last traces of vapour, the greater 
part being condensed in a water-cooled condenser. 
The demands on a refrigerating plant arc therefore 
very smnll, and this second raethotl would seem to 
preferable. If an aqueous solution of hydrocyanic 
acid is all that is necessary, there will probably be 
no need for a brine condenser^ so that no special 
refrigerating plant will be required. 

Properties of cyanogen chloride.* 

The pure product was a colourless liquid, boiling 
sharply at 13° C. (uncorr.). Jennings and Scott 
(loc. cit.) give the b. pt. as 13° at 748mm. The 
freezing point was -8° (Jennings and Scott give 
-5° to -6°; Regnault gives -/•4°). On pouring 
the liquid from one vessel to another it froze readily 
to a snow-like solid. 8p. gr. at 9°/4°-T207 and at 
4°/4°=V218. Analysis gave N 22‘7% and G1 67*8%, 
theory requiring 22*8% and 57*7% respectively. 

Cyanogen chloride is soluble in wat<‘r to the 
extent of 7 — 8% at 8° C. Water is also soluble in 
cyanogen chloride ; the presence of hydrogen 
(;yanide markedly increases thc.se mutual 
solubilities. 

Investigation of the action of hydrogen chloride 
on cyanogen chloride shows that the following 
effects arc produced : — (o) The cyanogen chloride is 
polymerised to cyanuric chloride, (CNCl),, a 
reaction which takes place slowly, and, apparently, 
only to any extent in the absence of water; 
(5) hydroxylation of the cyanogen chloride to cyanic 
acid and carbon dioxide, and hence to ammonium 
chloride and carbon dioxide. This is a much more 
rapid reaction than (a), and naturally requires the 
presence of tvater. Hydroxylation increases in 
rapidity with the strength of the acid, the action 
being complete in a few hours with 9.V hydrochloric 
acid. With 2N acid the reaction is very slow, and 
even with 5iV acid takes .several days. 

Pure cyanogen chloride has Wn kept for months 
without showing any signs of polymerisation; even 
exposure to sunlight for several days has no 
apparent effect. If traces of water are present a 
few minute crystals of ammonium chloride are soon 
deposited on the .sides of the containing vt'ssel, but 
ii then poured into a clean dry vessel it can ap- 
parently be kept indefinitely. 

In agreement with Jennings and Scott (loc. cit.) 
we have not found that dry chlorine has any 
polymerising effect on cyanogen chloride. With 
moist chlorine there is a slow action, but no polymer 
is formed, tho action being simply due to the water 
present. 

We have, furthermore, found that pur© an- 
hydrous pho.sgene and cyanogen chloride do not 
react. In the presence of moisture, however, both 
ammonium chloride and cyanuric chloride are 
formed. 

Addendum. 

Romo experiments with a small scale continuous- 
running apparatus were devised and carried out by 
Mr. 8. B. Phillips. The apparatus was so arranged 

• This work wa« mainly carried out by Mr. H. D. K. Drew. 
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that chlorine and a solution of hydrocyanic acid 
were brought together continuously, in approxim- 
ately the correct proportions, and the cyanogen 
chloride formed was separated quickly from the 
reaction product. 

The chlorinating part of the apparatus consists 
of a brine-cooled tower up which a steady stream of ; 
10 — 12% HCN gradually flows. Chlorine is forced I 
in through a porous pot fitting loosely into the lower i 
end of the tower, the hydrocyanic acid solution pass- | 
ing through the annular space separating the porous 
pot from the walls of the tower. The remainder of 
the tower is filled with beads. As hydrocyanic acid 
solution flows into the bottom of the tower, the j 
products of reaction overflow at tho top, and are 
there impinged on by a good jet of steam. Cyanogen 
chloride is thereby vaporised, the vapours passing 
to a condenser and receiver. The exhaust reaction 
mixture is collected separately. ! 

In one experiment with 15% hydrocyanic acid j 
solution the prcKluct contained 99% of cyanogen I 
chloride and less than 02 % of hydrogen chloride. ■ 
In a second experiment 4 litres of 8'9% hydrocyanic 
acid was run through tho apparatus in two and a 
half hours. The temperature in the tower rose to 
15° and remained constant. Tho product collected 
contained 95‘7% cyanogen chloride and amounted 
to 70% of the theoretical. 

It was not possible to work this method out in 
further detail, but we are of the opinion that it 
could bo made to give very good results. 
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THE PROPERTIES OF POWDERS. 

Part 1. -THE CAKINO OF SALTS. 

BY T. MARTIN LOWRY AND FREDERICK C. HEMM1NG8. j 

1.- The Study OF Powders. ' 

Although much attention hiis been paid to the 
general properties of solids, liquids, and ga.ses, and 
also more recjcntly to the study of matter in tho 
disperse or colloidal condition, tho study of pow- 
dered solids has received less atUmtion than its ! 
importancx) would appear to demand. | 

The properties of powders which merit considera- 
tion include:—- , 

(1) The production of powders by mechanical dis~ | 
integration or milling, and especially the process of ' 
fine grinding, which has been studied much less 
fully than tliat of disintegration or rough grinding. 

• Owing to want of epace this record has been considerablv 
condensed for the purposes of publication. 


(2) Disintegration by physical processes, e.g., the 
aocropitation of barytes by heat, which has oeen 
applied commercially to separate it from blende and 
other minerals, and the change of crystalline state 
which makes roll-sulphur brittle, and which cer- 
tainly assists in the disintegration of ammonium 
nitrate. 

(3) Disintegration by chemical processes such as 
tho hydration of quicklime and the dehydration of 
certain hydrated salts. 

(4) Methods of testing the fineneRs of powders 
produced by these threx? methods, and espc'cially of 
those which will pass through the finest sievas on 
which trustworthy mcasuroinciiLs can readily bo 
made. 

(5) Incorporation of mixed powders as in tho 
milling of gunpowder. 

(6) Bulk density of a powder, as influenced by 
its method of preparation and subsequent treat- 
ment, and the choice of suitable grades to produce 
a maximum or a minimum density. 

(7) Tho compressibility of poivders both towards 
static loads and under impact. 

(8) The flow of powders, including the speidal case 
in which a powder, such as dried milk, is packed 
into a bottle or some similar recoptaclo by the 
action of a worm-feed. 

(9) Tho shrinkage or contraction which takes 
place in some powders, such as soap powders, after 
they have been pack€<l into a container; and finally, 

(10) The caking of a powder to form either a 
loose agglomerate or a hard stony mass as dis- 
cussed in the present paper. 

2. — General Causes of Caking, 

A preliminary account of the work which we had 
carried out on the caking of salts between l^p- 
teinber, 1915, and Decern l>er, 1917, was communi- 
caU'd to a meeting of the Faraday Society on Jan. 
14, 1918, as part of a general discussion on the 
I “ Sotting of Cements and Plasters.” At the samo 
I time some of the principal causes of caking were 
i set out by F. G. Donnnii in a paper on the “ Ag- 
glomeration of (iranular Masses,” tho conclusions 
j arrived at being substantially identical in the two 
I cases. 

The agreed caiLses of caking in soluble salts may 
ho summarised as follows: — 

(i.) Evaporation of moisture from a wet salt, or 
alternate absorption and evaporation of water as 
tho pressure of water-vapour in the atmosphere 
rises above and falls below the vapour-pressure of a 
saturated solution of the salt. The further lower- 
ing of vapour-pressure due to saturation with a 
8«x;ond salt or impurity (e.g., MgClj in Nad) may 
bo an important factor in bringing the vapour- 
pressure of the solution within the normal range 
of variations of the moisture-content of the atmo- 
sphere. 

(ii.) Mechanical stress or pressure resulting in .a 
local increastj of solubility in tho strained material 
followed by recrystallisation elsewhere. 

(iii.) Beery stallisation of fine particles to form 
larger crystals, as in tho prolonge<l annealing of a 
metal. 

(iv.)^ Becrystallisat ion of metastable crystalline 
forms after passing through a transition-point; this 
may be related very closely to (iii.), since the 
pseudomorphs may consist initially of particles even 
more minute than those produced by grinding. 

(v.) Beery stain sat ion of amorphous material pro- 
duced by cold-working of tho material. 

In each case tho presence of a trace of solvent may 
be postulated. Consolidation by pressing may de- 
pend on (ii.), where the sohont plays a predominant 
part, or on (v.) where shearing and flow may be fol- 
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iowed by cohesion even when no solvent can be 
detected. 

3. The Caking of Ammonium Nithate. 

Our attention was first directed to the caking of 
powdered solids by observations made in tbo case of 
ammonium nitrate. This ^alt crystallises from 
aqueous solutions in long needle-shaped or prismatic 
crystals, which may run to a length of several feet 
when the salt is crystallising slowly in a large vat. 
These crystals carry with them a considerable pro- 
portion of moisture, not only on the surface, but in 
the interior, since the crystals are often tubular in 
character and contain long threads of mother 
liquor. When drairuKl either by gravity or in a 
centrifugal machine a coarsely crystalline pnaluct 
is obtained in which the long needles are broken 
down into short lengths but otherwise remain 
intact. 

(a) Caking after driiing. — These crystals, if 
allowed to dry sponta neon sly in the air, bind to- 
gether slightly a.s the mother liquor on the surface 
evaporatovs; but no very great coluvsion is observed 
in the mass, which can easily bo broken down 
again. A coarse, granular product can also bo 
obtainrxl by drying the crystals in a current of 
warm air at a temperature only slightly above that 
•of the atmosphere. If, however, the wet crystals 
are dried in any of the ordinary commercial dryers, 
either by hot air or by contact with a steam-heated 
surface, the product when packed into barrels 
cakes together into a hard mas.s resembling arti- 

. ficial stone, which must be broken up with steel 
wedges. Tbo contrast between these samples was 
most readily explained by the fact that the crystals 
dried at a low temporaturo retain their originfd 
<'ryHtallino form, wliilst the samples dried by heat 
undergo a change of state hy heating and cooling 
through 32° C. 

(b) Caking after grinding. — Caking of an equally 
iiiHrke<l character (X;curred in ammonium nitrate 
which had been poured out in a molten condition, 
with a small per<xmtage of water, at a temperature 
a little IkjIow the melting-point of the dry salt. On 
breaking up the rough .slabs formed by casting, a 
product was obtaiiuKl which did not bind together 
on storage; hut when the slabs were disintegrated 
and packed whilst still warm, a very hard cake wa.s 
prodiioed. Sornc caking was also noticed when the 
fu.sod product was disintegrated and packcxl cold. 
Fiom the.so experiments it appeared likely that dis- 
integration might also he a factor in promoting the 
oaking of ammonium nitrate. 

(c) (faking after milling, — b^xperiments were 
made to determine the clfect of milling cold arn- 
jnoniuin nitrate under the heavy rolls of an edge- 
runner mill. After milling for an hour and leaving 
under gentle pressure overniglit, distinct caking 
was observed, although the temperature of the 
nitrate had not risen during milling to the transi- 
tion-temperature at 32° C. 

4. Causes of Caki.vc; of .Vmmonium Nitkate, 

'(a) Change of state. — When ammonium nitrate is 
dried by heat, changes of state occur at 32° and at 
84° C. The change at 32° is .accompanied hy an 
abrupt change in the texture of the nitrate, and 
even in a commercial dryer a slight arrest of tem- 
perature can .sometimes Ik* ob.served (Figs. 1 and 2). 
At this point the (xjar.se ( rvsl.ils break down, either 
into brittle pseudoniorphs, retaining the form of 
the parent crystal, or (when the drying is accom- 
panied by agitation) into a snow-like mass which 
dries to a fine powder. The change of state at 84° 
is accompanied by a very marked orriist of tem- 
perature (see Figs. I and 2), but by no vi.sible altera- 
tion of texture, as the snow-like mass has usually j 
fallen to a dry powder before this temperature is 
reached. 


Heating of 80 lb. of ammonium nitrate in a smaU 
Hind and Lund machine. 



Heating of 6(X) Ih. of ammonium nitrate in a large 
Hind and Lund niaehine. 



Fig. 2. 


It was thought at one time that disintegration 
rather than caking followed the expansion which 
accompanies the change of state on heating through 
32° (or on cooling through 84°), and that caking as 
a result of change of state t<K)k placo on cooling 
through 32° C. (and pos.sibly on heating through 
84° C.), following upon contraction of volume. This 
view could not be maintained, however^ in view of 
the f.act that crystals which had beam disintegrated 
by beating to a ternpernturo between 32° and 84° C. 
formed an extremely hard cake within an hour or 
two after packing and probably a whole day in ad- 
vancio of pas.sing through the transition-tempera- 
ture of 32° C. From this observation it was clear 
that change of state might result in disintegration, 
but that it was likely to lead to caking only as a 
result of secondary changes. 
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{h) Becrystallisation of /Ine particles . — Whilst 
the view that change of state was a direct cause of 
eaking oould not be maintained, it appeared likely 
that the minute particles of the pseudomorph 
might tend to grow into larger crystals, just as in 
the case of a metal submitted to prolon^^ anneal- 
ing, and that the growth of the fine particles might 
be uccompani^ by caking as a result of the oblitera- 
tion of the original boundaries between them. This 
view was supported by the caking after disintegra- 
tion of the slabs of cast ammonium nitrate referred 
to under 2 (b) above, since strong caking took place 
when the hot powder was allowed to cool through 
412®, whilst a much less pronounced caking was 
produced by the mechanical disintegration of 
the cold slabs. The view that the prcSuction of 
fine particles, either by thermal treatment or by 
mechanical disintegration, was the principal cause 
of caking was, however, iibandon<3d in its turn in 
view of the experiments described under (c) below. 

(c) Mechanical lyor/cirif/.— Mechanical working, 
leading to the formation of amorphous material, 
could not be regarded as a potent factor in pro- 
moting the (taking of ammonium nitrate, since only 
1 was noticed after the disintegration 

of cold ammonium nitrate, whilst the agglomeration 
after milling under edge-runners was scarcely 
enough to enable the product to support its own 
weight. 

(il) — Aniinoniuin nitrate can be con- 

solidated into very hard hUxiks by prcvssing. In this 
process tlio mechanical working is so much more 
severe than in disintegration or milling that the 
production and rccrystallisation of amorphous 
material might play an important part in producing 
cohesion but <3 von here any greater readiness on 
the part of tin* nitrate to consolidate in comparison 
with an insoluble compound such os calcium car- 
Ixmate or barium sulphate, could be interpreted 
inost readily as due to the increased solvent action 
of moisture on the particles suppoiting the stress of 
the plunger. 

(e) hiheration of moisture .—Tho conclusion ar- 
rived at finally was that the key to all the observa- 
tioiLs that had Is'en made on the caking of am- 
monium nitraU' was to he found in the effict of 
frying, grinding, nulling, etc., on the moi.sturo j 
in the salt. Conclusive proof of this was obtained 
when It was found that whilst c-ommerciai drying j 
at a high temperature was alway# followed by J 
caking, it w'a.*-' nossible in the laboratory to carry the • 
frying of the salt to a point at whii'h it could be i 
Kept indefinitely as a loose powder under preia’sely ' 
those conditions which had been found to provoke 
tho hardest caking. Indexed, during the latter part 
of the time when these experiment were in progress 
the absence of caking was found to be the imxst 
suitable test of the effective drying of samples re- 
quired lor use in other investigations, 

(f) f7o/ir/ua/onn.— The conclusions fiimlly arrived 

^ causes of caking of ammonium 
nitrate were a,s follows: — 

(1) Caking is not caused directly by chango of 
state, but this gives ri.st* directly oidy to disintogra- 
tion and liberation of moisture from the par- 
tially-dried crystals; the immediate cause of caking 
IS then the cementing effect on the tiny particles of 
the disintegrated sa t of moi.sture relea.sod during 
the change of crystalline form. ^ 

« <\nclosed moisture can also be 

ettccted by mcchanioal disintegration, and this may 
give rise to caking in precisely the same way as the 
-disintop-ation and liberation of moisiure consequent 
upon change of state, although the effects are much 
less pronounced. In the ab.sonc:e of moisture 
mechanical disintegration would probably not give 
rise to caking. 

(3) In an edge-runnor mill the moisture is able 
to evaporate as fast as it is releascni by milling a 


fact that is fr^uently made use of as a convenient 
method of drying e.p., in the manufacture of gun- 
powder; under these conditions the effect of the 
reload moisture is only slight, and the mechanical 
working do^ not suffice to produce any serious 
caking of the salt. 

j ItXl’EHIMENTS ON THE INFLUENCE OF MoiSTUBB. 

I The correctness ol the views set out above was 
' established by experiments which showed that 
; caking after chango of state could be stopped by 
' drying. Supporting evidence was found (i.) in ex- 
, periments which showed that disintegration of am- 
i monium nitrate gave rise to liboriition of moisture; 
i (ii.) in the intimate relationship between solubility 
and caking which was established by experiments 
' descrilied in the later portions of tho present paper: 

I and (iii.) in the fact that, in other cases, mechanical 
: working was proved to have little inlluenco in 
: causing caking except when a solvent was present. 

(a) ('aking of ammonium nitrate prevented by 

■ drying. — In order to obtain ammonium nitrate 
I quite free from moisture, 30 grins, of the recrystaJ- 
: lined salt was heatc'd in a steam oven at 90° C. for 
I ten hours, the hot salt being ground every hour; it 
I was then left in a vacuum-desiccator overnight. On 

I the following day it was heated again for two hours, 

I during whieh it was ground every half hour. The 
j salt was then sealed under a lead weight of about 
i 70 gims. in a hard glass tube containing a little 

■ phosphoric anhydride kept in position by means of 
; ^ plus of glass wool. Before sealing, tho tube was 
! heatjMl in water at 80° C. and exhausted with a 
i Guede pump during eight hours, the weight being 
j moved up and down to disintegrate the salt from 
' time to time. After a month this saniplo of am- 
! monium nitrate showed no tendency to “ cake,” and 
I even at the end of a year the particles were still 
i free; but so long as there was even a trace of water 

! present agglomeration of the partich^H occurrtKl. 

' (b) Caking by evaporation of moisture. — The loss 

of moisture Irom w'et samples of ammonium nitrate 
IS always aecomiiar.ied by the caking of the salt; and 
when slight pressure was brought to bear upon tho 
moist substance after packing, hard solid blocks 
were sometiiiie.s obtninwl. The hardness of the 
masses formed in this way was found to correspond 
roughly w'ith the amount of water that had 
evaporaU^d. 

As indicating tho importance of solubility in de- 
termining caking, reference may be made to the 
liehaviour of ammonium nitrate that has been crys- 
tal list'd from al(M)hol. When a sample of this pro- 
duct containing about 3% of mother liquor was 
packed in a glass dish and allowed to stand, the 
alcohol evaporated, hut the salt showed very much 
less trudeney to “ cake ” than w hen crystallised 
from \yater, the difference being duo presumably to 
the difference in the solubilities of ammonium 
nitrate in water and in alcohol. 

(c) ] Abe rat ion of moisture after grinding. —A 
sample of coarstdy powdered ammonium nitrate that 
was packed in a mortar after having been exposed 
to a dry atmosphere was found to show very little 
tendency to “cake”; when, however, tho frag- 
ments were ground for about 10 minutes and then 
repaekeiL distinct “caking” took place. This 
pnKS'Hs of grinding and packing was continued until 
tliere lyas very little evidence of further caking 
Iho original crystals contained 0 24% of moisture; 
alter the first grinding and period of quiesoenr^ tho 
rcxluced U> 0-18%, and finally 
to 0 09%. It thus appeared that one effect of 
grinding was to break down the crystal structure 
and to release the moisture that had been retained 
in the crystal ; as this moisture was present as 
saturated solution, its evaporation would be likely 
to eaii.se the salt to cake. 
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In a confirmatory experiment a single crystal 
weighing 19’963 grms. lost 0*161 grra., or 0*76% 
moisture by grinding and exposure to a dry atmo- 
sphere. In a further experiment some small air- 
dried crystals lost 0*084 grra., or 0*34% of 
moisture in a vacuum desiccator, and a further 
0*54% after grinding; the amount of moisture 
trapped in the interior of the crystal and released 
during grinding (0*54%) was therefore half as 
much again as the amount of moisture (034 %) 
originally present on the surface of the crystal, 
and release<l by mere exposure to a dry atmosphere, 

(d) Influence of moidure on cakuuj of amorphous 
material.— From tlie prclimimiry observations re- 
recorded in 2 (b) and (c) above, it scHunod possible 
that the formation of umorplious material might 
play an important part in caking, a.s is almost W‘r- 
tainly the case when blocks of ammonium nitrate 
arc prepared by strong compression, c.p., with a 
hydraulic press. As it was not practicable to do 
any etfectivo “cold-working” without intnxlucing 
moisture to the dry salt, it was not possible to deter- 
mine finally whether drying the salt would inhibit 
entirely the caking due to the formation and crys- 
tallisation of amorphous material; two simple com- 
parative experiments on ammonium nitrate dried 
with and without phosphoric anhydride were 
carried out which, though not very conclusive, sug- 
gested that when the salt is not completely dried the 
effi'ct of work in causing adherence is more pro- 
nounced than when drying is as complete as 
possible, 

6. Compakison with Other Nitrates. 

Asuming the caking of ammonium nitrate to be 
duo to lilx'ration of included mother-liquor as a 
result of disintegration by grinding or by change 
of state, it was to bo expected that sodium and 
potassium nitrates would exhibit some similar 
phenomena, but in a lesser degree (miug to their 
much smaller solubility in water, namely, am- 
monium nitrate 1850, scalium nil ate 87*5, pota.s- 
sium nitrate 31‘2 grrns. per 100 grims. of water. 

(a) These salts do, in fact, cake under much the 
same conditions as ammonium nitrate, e.y., after 
grinding, although change of state cannot 
utili.sod as a method of disintegration, Tho amount 
of caking is considerably lass in .stxlium nitrate than 
in the ca.se of ammonium nitrate, and very much 
ie.ss in potassium nitrate. Sodium nitrate has 
usually to quarri('d from a store in which it lias 
l>een kept for a few weeks, and the lumps which 
have formed there arc so hard that they have been 
known to break the axle of tho machine used to 
crush them; caking during drying i.s also very 
severe, and under some conditions of working a 
rotary dryer may become so choked that sodium 
nitrate has to be removed with a pickaxe. At Messrs. 
Curtis’s and Harvey’s factories it is stated that 
potassium nitrate', crude or refined, also has a great 
tendency to cake, especially when moist or under 
the influemx^ of heat or pre.ssiire. In each ca.se it 
WtOS found that caking was entirely prevented by 
drying tho salt comph'tely, as in par. 5 (a), and in 
manufacturing practice drying to about 0*1 to 0*2% 
of moisture i.s said to be sufficient to prevent caking 
on .storage, 

(b) An experiment was made to compare the 
amounts of mother-liquor retained by ^ho three 
nitrates. Crystals which ptissed through a 4-ni08h 
sieve but were retained on a 10-mesh sieve were 
weighed out into aluminium boxes and left in 
vacuum desiccators containing comen tratcxl sul- 
phuric acid, until the w’eighte were constant. The 
crystals were then broken up from time to time until 
no further loss of weight could be detected. The 
final losses in weight were as follows: — Ammonium 
nitrate, 0*31% sodium nitrate, 0*68%; potassium 
nitrate, 0*32%. These results show that the 
amount of caking that takes place must be deter- 


I mined by solubility rather than by the proportion 
j of included moisture. It is also interesting to 
I notice that ammonium and potassium nitrates, 
i which both crystallise in the orthorhombic system, 

: contain equal proportions of included moisture, 
whilst sodium nitrate, crystallising in the rhombo- 
I liedral system, contains twice as much. 

! 7. Otijeii Examples op Caking in Commercial 

Products. 

Although the caking of tho nitrates describixi in 
the j^jreceding paragraphs is of a particularly 
striking character, the same phenomenon is encoun- 
tered amongst other compounds and is a frequent 
source of annoyance. In view' of tho widespread 
character of this trouble, an inquiry wavS made, with 
tho financial assi.stanoe of tho Department of 
Scientific and Industrial Research, into a number 
of cases in which difficulties due to caking had been 
experienced by manufacturers. Thesubstancesnained 
:is giving rise to trouble as tho result of caking were 
ammonium, sodium, potassium, and copper nitrates, 
potas.sium chlorate and perchlorate, potash alum, 
.soda ash, common salt, borax, sodium sulphite, 
liydrosulphite, and phosphate, ^chclle salt, citric 
acid and tartaric acid. The majority of these com- 
pounds were therefore examined in the laboratory, 
and in certain cases it was possible to make useful 
suggestions with a view to r^ucing the tendency of 
the salt to a cake. 

8. Experiments on the Ineluenck op Solubilitv 
ON Caking. 

Sainpkw of various substances were taken from 
the laboratory store, ground to pass through a 60- 
inovsh sieve, packed into .stoppered bottles, and 
allowed to remain at rest. The sub, stances examined 
were grouned as follows - 

(a) Insoluble salts: Barium sulphate, calcium 
carbonate (chalk, marble, calcito). 

(b) Soluble substances selected to cover a con- 
siderable range of solubility: Ammonium, sodium, 
and pi)ta.s.sium nitrate?e, common .salt, sugar, potas- 
.siuni chlorate and perchlorate, potassium bi- 
chromate, calcium ac<date (less soluble in hob water 
than in cold). 

(c) Ihjdrafed sails containing different amounts 
of combined water: Alum (24 inols.), borax, wash- 
ing soda, and GIauber’.s salts (10 mols.), Epsom salts 
(7 inols.), RoQhelle salt (4 rnols.), citric acid (I mol.). 

On I'xamiuing the.so specimens after six weeks 
it was found 

(a) That the insoluble substanc‘e.s show'cd no ten- 
di'ficy to cake ; 

(b) That all the soluble salts showcsl a tendency 
to cake, and that this tendency appeared to be re- 
lated in some way to their solubilities; 

(c) That the hydrated salts showed a distinct ten- 
dency to cake, but that the amount of caking did 
not appear to be related to the amount of combined 
w^ater. 

The view that water plays an important and oer- 
hap.s a vital part in the caking of powdered salts 
was confirmed by experiments in which wo at- 
tempted to produce caking in an insoluble com- 
pound. Tho substance selected for this purpose 
was calcitc. 

(i.) Crystals of this were ground to pjiss a 100- 
mesh sieve. Tho powder was packed in a crucible 
and allowed to stand in tho air, but no signs of 
caking were visible at the end of three months. 

(ii.) 2% of freshly-boiled distilled water was 
addecl during tho grinding. At the end of u week 
nil the water had cvaporat<^, but there was no .sign 
of caking. 

(iii.) When water containing carbon dioxide in 
solution was used, a definite tendency to cake was 
ob.served^ which increased as the amount of carbon 
dioxide m the water was increased. 
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(ir.) Smooth cleavage-surfaoefl of calcite, when 
ruobed together and allowed to rest in contact 
under a load of 500 grms. showed no tendency to 
adhere either when the faces were dry or when they 
were moistened with a few drops of water during 
the rubbing. When, however, water saturated with 
carbon dioxide was used, the crystals adhered appre- 
ciably. 

9. Caking of Potassium Perchloiiate. 

Potassium perchlorate for use in explosives re- 
quires to be in a very fine state of subdivision and is 
generally specifieHl to pass through a 120-me8h sieve. 
It separates from solution in coar^ crystals, which 
when ground in a ball-mill cake into a solid mass 
on which the balls run with very little grinding 
action. This caking was traced to the liberation of 
moisture during grinding, and by eliminating this 
the caking was prevented. The presence of 
moisture in samples that have not been dried after 
grinding may al.so be responsible for the growth of 
the grains of this salt during storage which has been 
reported frequently. 

10. Caking op Citric and Tartaric Acids. 

These two acids in the form of powder are liable 
to very serious caking. By grinding in a current 
of warm air and packing in oiled paper this trouble 
can bo eliminated almost entirely. 

11. Thk Caking of Crystalline Hydrates. 
llociiELLE Salt. 

Many hydrated salts give a great deal of trouble 
through caking, especially when they are ground 
iK^fore being packcnl. Complete removal of wak*r 
from the powder before packing is usually im- 
practicable on account of the difficulty of removing 
the last tracts of solvent water without driving off 
also some of the combined water. 

A typical case is that of Kochel'e salt, 
NaKC,H,0.,4H,0, 

of which two samples wore received. One of those 
was a fine powder, but the other, originally in the 
same condition, was now composed of hard solid 
lumps. It was stated by the manufacturers that 
after a long and careful series of titration tOvsls they 
had been able to discover no differenco in composi- 
tion between the caked and uncakod samples. Kx- 
periments showed : — • 

(1) That there is practically no tendency for the 
salt to absoi b or lose water under ordinary atmo- 
spheric conditions; but slight setting of a coarsely 
powdered sample wuis noticed after about 2 months’ 
exposure! to the air of the laboratory. 

(2) That wtting takes place in the usual way when 
excess of water is present. Tho water evaporates 
and crystalline material is deposited. 

(8) That the crystalline salt disintegrates to a 
very fine powder when dehydrated slowly in a desic- 
cator over sulphuric acid. 

(4) That when w ater is absorbed by the powdered 
partially-dehydrakd salt from air saturated with 
water-vapour there is distinct caking, acoompanie<l 
by contraction. 

(5) That the caking and contraction continue for 
some time after the amount of water needed for 
complete hydration has been absorbed. 

From these observations it appeared that the set- 
ting might bo attributed cither (i.) to tho escape of 
water from an imperfectly dried sample of the salt, 
or (ii.) to the absorption of water by the salt after 
being partially' dehydrated. The commercial sam- 
plefl of the salt are, however, packed in tins pro- 
vided with tightly fitting lids, and lined with w'ater- 
proof paper, so that thero is very little opportunity 
for either absorption or escape of water to take 
place; it is, moreover, difficult to reconcile either of 
these theories with tne statement of the manufac- 


turers that they have found no difference in hydra- 
tion between caked and uncaked specimens of the 
same original salt. Some theory based upon re- 
distribution, rather than actual loss or gain of 
moisture, is therefore required to provide a satis- 
factory explanation of the caking of the salt in the 
circumstances in which it actually occurs. 

12. Liberation op Moisture from Hydrated Salts 
During Grinding. 

In order to clear up this miestion experiments 
i were made to determine the effc'cbs produced 

I by grinding Rochelle salt. A minutely-crystal- 
j line sample of the salt was prepared, dried 

! on a porous plate and exposed to tho air 

■ until the weiglit was constant. The crystals 

W(>re then well ground and weighed again 

immediately after grinding; tho loss of weight w'as 
5 mgrms., hut after an interval of a quarter of an 
hour, and again on the following day the weight was 
tho same as before grinding. The experiment was 
repeated with tho same result. After grinding for 
another five minutes tho total loss of weight was in- 

1 creased to 9 mgrms., and after further grinding 
I 15 mgrms., or 0*07% of the weight of the salt; but 
I on allowing tho salt to stand for an hour the 
‘ original w'cight was regained. 

I Similar results were obtained with potash alum. 

! Tho loss waa slightly greater than with Rochelle 
i salt, and amounkd to 0'09% of tho weight of tho 
I salt, but the original weight was regained on stand- 
! ing. In the ease of snlk w ithout combined water 
' grinding releases included moi.sture, and the solvent 
I that evaporati's dwjs not return, provided atmo- 
spheric conditions are constant; with the hydrated 
' salts, however, the water that is lost during grind-- 
' ing appears to return during quhisoence. 

I These experiments suggest tliat the effect of 
i grinding Roch(‘lle salt is to break down the mole- 
i ciile, so that some of the ivater that was previously 
in combination iH'comes free. Of the free water 
thus produced a small amount is given off as vapour 
to the air, but the part that remains in contact 
with the salt wiil become supersaturated with the 
j lower hydrate, and from this solution crystals of the 
! fully hydrated salt will bo deposited on standing. 

! In this w ay it is possible to explain why there is no 
; difference in the amount of wuitcr present in the 
' caked and unenked samples of Rochelle salt; the 
I very small amount of water that evaporates during 
j grinding returns during packing and need not be 
1 vS()e(ially taken into account in the proce.ss of 
j caking. AVhen the salt is packed after grinding 
I the water is present partly in tho combined state 
and partly as saturated solution ; during the period 
of (pjiesconee the water of tho saturated solution is 

■ taken up to form crystals of tho fully hydrated salt, 
i and setting must necessarily accompany such a 

definite process of crystallisation. The actual 
I amount of water present will, however, bo exactly 
; the same after as Ix^forc caking, Tho principles 
I here given no doubt hold good for other crystalline 
; hydra U‘s, 

I 13. Contraction during Caking of Hydrated 
Salts. 

The contraction observed during the caking of 
; Rochell<j salt was notic‘cd on several occasions when 
; dealing with other salts, including potash alum, and 
was particularly noticeable in the case of copper 
; .sulphate. As this phenomenon has an important 
I bearing on many problems connected with chemical 
industry, it was considered that tho mechanism of 
I tho process was well worth investigation, especially 
j as tho contraction appeared to he related very 
I closely to tho caking. Copper sulphate was chosen 
for the investigation, and a careful study was m^e 
I of the changes that take place during the hydration 
of this substance. 
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A quantity of the anhydrous salt, prepared by 
heating the pentahydrate to 240° C. in a crucible 
until tSe weight was constant^ and kept in a desic- 
cator over phosphoric anhydride, was weighed into 
a thick-walled crystallising dish, transferred to an 
atmosphere saturated with water- vapour, and 
weighed at intervals of 24 hours. The following 
observations were recorded : — 

(1) The rate of absorption of water was great{‘r in 
the system CuSO^—CuSO^.HjO than in the system 
CuS 04 ,H, 0 — CuSO^jSHjO; and greater in the latter 
than in the system CuS 04 , 3 H, 0 — CuSfLjSHjO. 

(2) There was very little change in the volume of 
the powder until after sufficient water for the 
formation of the monohydrate had been absorbed, j 
After this point had been reached the mass began j 
to swell up in a remarkable manner. The swollen i 
mass was broken and levelled down periodically, but | 
the swelling continucsl until an amount of water ! 
equivalent t<) nearly 4 niolwules had bt'en alisorbed. 

(3) When the hydrate had reached a point corre- | 
sponding to the nbsor[)tiau of 4‘95 molecules of i 
water, sotting and contraction commence<l, the salt i 
shrinking right away from the sides of the contain- 
ing vessel. This point was marked by a groat slow- ' 
ing down in the rate of absorption of water. The j 
contraction continued until the amount of water j 
present was equivalent to 51 nioleeules. 

(4) On exposing these fully hydrated blocks to the 1 
atmosphere, water was given off, rapidly at first, j 
but 8ubse<iuontly very slowly, until the amount 
present was almost oxa(‘tly the same a,s when con- ' 
traction commenced. The density of two of the | 
blocks was found to be 2'(i2 and 2'05 resiM'ctivoly, : 
the ab8olut<' density of CuSO.,5t£jO at 15° 0. being 
2'284. 

(5) A sample' of fully hydrated salt was ground 
and cxpos<.'<i again to a .saturated atmosphere. Set- 
ting and contraction wore apparent, but wore much 
less intense than tlioso ohserved previously. 

(6) A sarnph' of the salt was partially dehydrated 
and ground. Sotting mid contraction were ob- 
served at approximately the same point as before 
(4'95 molecules of water), but here, again the 
changes wore not so marked as when the anhydrous ' 
salt was under (‘onsidoration. 

14. C.irsKs OF Cakino and Contkaction in Copfeii 
SUEPIIATE. 

It is notewortliy that whereas anhydrous copper 
sulphate swells during hydration, up to about 411^0, 
contraction and caking only occur when hydration 
is almost complete, namely, 4'95 molecules. At this 
stage the salt will consist almost entirely of the 

f ientahydraie with a few particles of trihydrato. The i 
atter will no doubt be found near the (‘cntroof the ' 
mass, and the water alisorbed on the surface will 
therefore bo [irosent temporarily as a solution 
saturated with respect to the peiUahydratc. When 
this conies into contact with the trihydrate this will 
dissolve to form a 8npersaturat<'d solution, and crys- 
tallisation as pcntahydnitc will at onco sot in. Only 
when partially dehydrated salt and free water (as 
saturated solution) are prcM-nt in the same mass 
does marked contraction or caking occur. Thus, 
when the partially dehydrated salt is in large 
excess there is no tou traction Ix'eaiise the water is 
directly absorbed by it; and, again, caking and con- 
traction are only slight when the fully hydrated salt 
is exposed to a saturated atmosphere, bt'causo there 
is none of the trihydratc present to produce a super- 
saturated solution. 

After caking in a saturated atmosphere is com- 
plete, the fully hydrated blocks of copper sulphate 
give up all their solvent water when transfe’rcd to 
an unsaturated atmosphere, and return practically 
to the com{k>8ition at which caking began, namely, 
almost the theoretical composition of the penta- 
hydrate. 


As regards the mechanism by which contraction 
is produced during caking, it may be suggested that 
when the saturated solution of the pentahydrate 
coinca into contact with the particles of trihydrate, 
the smallest particles will dissolve first and equili- 
brium will be restored by the growth of the larger 
crystals. This virtually resolves itself into a 
process whereby several small crystals are formed 
into one large one, and this may h& a direct caaso 
of the contraction which takes place. The amount 
of contraction that is possible will be determined in 
part by the amount of air spaco or “ voids 
originally present. The high density (approaching 
that of the crystal itself) obtained in the hydrated 
blocks of copper sulphate affords excellent evidence 
of the efficiency of the forces that are at work to 
produce contraction. 

An incidental factor in determining the amount 
of caking and contraction is the original size of the 
particles. Attention may bo dircettd specifically 
to the beautifully disintegrated products which are 
foriiH'd by dehydration, since these compare not un- 
favourably with the powdering of lime by slaking or 
the disintegration of amnioniiiin nitrate by change 
of state. It is, indeed, v<'ry difficult to grind the 
fully hydrated salt to auy thing liko the same degree 
of fineness as that to wliieh the anhydrous salt was 
rc<iuced. The same diffieiilty was experienced, 
though not nearly to so large an extent, in grinding 
a sample that had been partially dchydrat^l. It is 
therefore possible that the dehydration of the 
copper sulphate (like the change of state in am- 
inoninm nitrate) may owe much of its importance 
as a factor in causing caking to its efficiency in pro- 
ducing a more minute subdivision than can be 
reached by the mechanical grinding of the salt. 

15. Caking or Copper Nitrate. 

This salt gives very great difficulties, due to 
caking. Below 24‘5° C. it exists as a hexahydrato, 
Cu(N(),) 2 ,f)ll 2 C, hub when this temiH'raturo is ex- 
ceeded the salt begins to melt; crystals of the tri- 
hydrate separate at the bottom of the containing 
vessel, and the ui>|>er part is filled with solution; on 
cooling, crystals of the hexahydrato again separate, 
and a solid block is foriTKHl. Now, this tem- 
perature, 24’5° C, is often exceeded in the labora- 
tory and fa(;tory. Direct sunlight easily brings 
about the decomposition of the hexahydrate, and so 
does grindinli. It appears, t(X), that even the 
pressure of tin* sul>stanct>, wln'ii packed in bnlk, 
may Ije sufficient to bring about this change. 

10. Caking of Sodium Bisulphite. 

Scxlium bisulphite cukes under rather peculiar 
circumstances, and (with the hydrosulphibo de- 
scribed in the following paragraph) may be re- 
garded as an illustration of a third type of caking, 
which is accompanied by and may indccMl bo causetl 
by a chemical dinximposition other than the mere 
gain or loss of water. 

When sodium bisulphite is exposed to the air of 
the laboratory, it loses sulphur dioxide gradually, 
but there is little tendency to cake. When, how- 
ever, it is placed in a confined atmosphere saturated 
with iva ter- vapour, the loss of weight is more than 
thirty times rapid, and under these circum- 
stances the loss of sulphur dioxide is accompanied 
by hard caking of the salt. After a time gas 
ceases to be given off, the wt'ight of the salt begins 
to increase ns water is ahsorlxjd, and tliere is a 
slight softening of the mass. 

The explanation of those changes is that the 
sulphur dioxide, being more than twice as dense as 
ordinary air, can only free itself from the bisulphite 
very slowly. Equilibrium is soon reached between 
the dissociation-pressure of the sulphur dioxide in 
the salt and the vapour-pressure of that which has 
l)ecn set free. When, however, the surrounding air 
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is s.'iturated with water-vapour, the oonditiona of 
equilibrium are disturbed ; the solubility of the gas 
(5000 volumes in 100) is enormous, and any sulphur 
dioxide sot free from the salt is at once taken up by 
the water in the surrounding atmosphere, thereby 
opening the way for the release of more gas from the 
solid. That this decomposition of the salt actually 
takes place during caking was confirmed by the 
strongly acid reaction of tne water in the vessel in 
which the experiment was conducted. j 

17. Caking of Sodium HYnnosuLPiiiTK. j 

Two eamplc.s of tliis substance of the same manu- j 
facture, and packed in 1 lb. bottles, were investi- j 
gated. One bottle ha<l bc^en otiened on several occa- i 
siona, and in this the salt was in the form of a hard, | 
rock-like ina.ss. The other wa.s as originally sup- 
plied, i.c., tightly corked and seale<l with wax, and 
in this the particles were perfectly free. 

Now the hyd ro.su Iphite can form a hydrate con- 
taining 2 molecides of water, and the formation of 
this from tho anhydrous (impound necessarily pro- 
duces caking. The hydrate is, however, very un- 
stable. and decompose.s rapidly, giving off sulphur 
dioxide; this decomposition serves to increase the 
caking that has already commenced. 

The granular commercial product is obtained by 
boiling the dihydrate with absolute alcohol to re- 
move the combined water, the resulting anhydrous 
compound being comparatively stable. It i.s 
evident, therefore, that the caking of this substanc^e 1 
is due to the formation of a crystalline hydrate and 
to subse(iuent decomposition of tho salt. 

18. MKTnODS OF PllR VENTING OaKING. 

The exiKwinieiits on hydrated salts, together with 
those on dry ammonium nitrate, prove clearly that 
both caking and contraction can he avoided if all 
traces of frcH) solvent are removed. The results 
obtained during the study of copper sulphate sug- 
gest that this can lie accomplished very easily in 
the case of crystalline hydrates, since agglomeration 
would not ho expected to take place in a dry atmo- 
sphere so long as there is a small amount of a lower 
hydrate pn‘sent, Kxperimonts were therefore 
made in which 5% of tho trihydrate, CuSO^j.lHjO, 
was ground up with the pentahydrate, pUvS 04 , 5 H, 0 , 
and sealed up in a glass lube, A sample of Rochelle 
'lalt was treat d in a similar manner after adding 
5% of the anhydrous compound. Only slight ag- 
glomeration occurred in both cases, and this was 
attributed to the changes priKluceci by grinding, 
and to nmajual distribution of tho lower hydrate or 
anhydrous salt. In order to eliminate these 
secondary cause.s of caking fully hydrated samples 
[)f both salts were prepared in the form of tiny 
crystals, which were then subjected to 2% dehydra- 
tion with stirring, and packed as before. The effect 
of this treatment was to disint-ograto the surfaces 
of the crystals and to coat them with a film of lower 
hydrate; as a result, th('re was not the slightest ten- 
dency to agglomeration aftcT a period of several 
raonth.s. 

These results suggested the possibility of prevents 
ing the caking and contraction of other substances, 
crystallising w ithout w’ater of crystallisation, by tho 
addition of a small percentage of the anhydrous 
form of some salt capable of forming a definite crys- 
tolline hydrates. A series of experiments was made 
in each of which 40 grrns. of dry ammonium nitrate 
was taken from tho same sample, 1 % of water 
added, and then 1 % of a dehydrated salt. Each 
taixture was stirred, transferred to a hard glass 
lube, closed by a tightly fitting rubber stopper, and 
paled with collodion. A sample of ammonium 
ftitrato with 1% water but no anhydroua salt was 
Prepared at the same time and packed under the 


same conditions. The tubes were set aside for a 
month, when the following observations were made : 

Substance Used. Result. 

Water only Decided caking, large contraction 

Anhydrous calcium chloride. Caking with cx)ntraction, 
Anliydrous magnesium Bulphato, Do. Do. 

Dehydrated alum. Slight caking, no contraction. 

Anhydrous copper sulphate. Do. Do. 

The different effects produced by tho various 
anhydrous compounds are probably due to 
differences in tho stability of the hydrates to which 
they give rise. All tho samples were, of course, 
subject to variations of temperaturo. In order to 
test the ladiaviour of samples containing a smaller 
proportion of w'aler, 2% of anhydrous copper sul- 
phate and 2% of fused calcium chloride were added 
in two experiments to ammonium nitrate contain- 
ing only OT % moisture. After two months tho par- 
ticles were still perfectly free. 

Those experiments show that it is possible to pre- 
vent the caking of crystalline salts by this method, 
but the relatively large amount of foreign material 
that is required iiiakcs the method impracticable 
for industrial purposes. 

Two insoluble salts, barium sulphate and calcium 
carbonate (2J|%), when added to ammonium nitrate 
(1% moisture), nt first appeared to prevent caking, 
but subsequently a gradual hardening took place, 
which was attributed to chemical interaction. 

19. Effect of Colloids. 

It was thought that, since tlie changes under con- 
sideration were produced by crystallisation, it 
might l>e possible to inhibit them by the addition of 
a colloid. Agar-agar, powdered gum arabic, 
gelatin and glue were the colloids us^, but here 
I again the amount ncxressary to produce a change 
j worthy of consideration makes the iwloption of such 
I a method of theoretical interest only. Agar-agar 
' seemed to have tho most marked effect; a sample of 
j ammonium nitrate containing 0‘2% of water and 
I 2% of agar showed no tendency to agglomerate. A 
sample of ammonium nitrate crystallised from a 
solution containing 1% of gum arabic produced 
crystals which showed none of the n(N?dle-liKe struc- 
ture HO characteristic of this salt. 

20. Recomaiendations. 

From the experiments and observations that have 
I been deseribed in this paper, and the conclusions 
I that have been drawn therefrom, it will be seen that 
(aking is most likely to take place: — 

I (a) In crystalline salts that are very soluble, 
j (b) In hygroscopic and deliquescent substances, 
j (c) In crystalline hydrates. 

I (d) In substances that arc liable to decompose in 
the presence of moisture. 

In order to minimise the troubles that are caused 
by caking the following measures are suggested : — 

(1) Care should be taken to reduce to a minimum 
the number and amount of soluble impurities. 

(2) When .substances are handled in bulk and are 
not required in a very pure condition, the most 
conveiuent method of supply is in tho form of large 
crystals, the surfaces of which have been dried, 
e.(/., in a t'entrifugal machine, w'ithout breaking up 
the crystalline structure. The larger the crystals 
the fewer will be the points of contact lietween them 
and the smaller will be tho tendency for the 
material to hind together. 

(3) When a finer product is required, the most 
satisfactory way of supplying it is in minute un- 
ground crystals, e.g., as prepared by the rapid cool- 
ing of a saturated solution with constant stirring 
whilst crystallisation is in progress. The surfaces 
of these crystals should be dried before packing. 
The method of drying will depend on the nature of 
the substanoe, but agitation during drying is a very 
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important factor. In th« case of hydrated salts the 
surfaces of the crystal should be slightly dehydrated. 

(4) When a substance is specially required in a 
finely-powdered form, there should be careful dry- 
ing, with agitation, after grinding. This is a very 
important point which has often been neglected. 
Oreat care has been taken 'to dry the crystals before 
grinding, but the fact that moisture is released by 
grinding and needs to bo driven off subsequently 
does not appear to be generally recognised in com- 
mercial practice. This measure applies particu- 
larly to hydrated salts. 

(5) As far as possible the drying should be carried 
out at low temperatures; or, if the first part of the 
drying is conducted at higher temperatures, the 
finishing process should hv at atmospheric tempera- 
tures. 

(6) Substances should not bo packed hot unless all 
traces of moisture have been removinl. 

(7) Steps should bo taken to maintain a ‘‘dry" | 
atmosphere during packing. In order to prevent j 
absorption of moisture, tho pressure of aqueous ; 
vapour in the atmosphere should less than the | 
vapour-pressure of a saturated solution of the salt. : 
This can be checked by taking care that the differ- I 
enco between the readings of the wet and dry bulb 1 
thermometer does not fall below a fixed minimum i 
depending on tho hygroscopicity of the salt. This i 
difference can readily he maintained in winter by j 
working in a warm room, but this method of drying i 
the air is open to objection in summer. 

(8) Care should bo takim to prevent access of 
moisture to the substance after packing, ejj., by 
taking care that it is packed in a dry v(!6sel; this 
applies particularly to wooden boxes, casks, etc. 

(9) When substances that are particularly liable 
to cake in the presence of moisture are packed in 
glass bottles, the corks should be covered with 
paraffin wax or some similar waterproofing material. 
When tins are used tlie edges of the lids, if not 
soldered, should be hound by adhesive tajie. Casks 
may he lined with paraffined paper to check the 
access of moisture to the contents, 

(10) Caking may be minimised by keeping the 
temperature as constant as possible during storage. 

21. Summary. 

The caking of salts is in general dependent on tho 
proaencMj of a solvent^ usually water. The following 
ca; os have been studied : — 

(1) Ntt rates . — In the case of ammonium nitrate 
very hard caking follows the change of state which 
takes pl!U!e at 32^ C., but this caking can be pre- 
vented by very thorough drying. Hard caking also 
follows upon mechanical disintegration of the warm 
salt, but this is also attribuU'd to the influence of 
moisture released during disintegration. Am- i 
moniuni nitrate crystallised from alcohol shows j 
much less tendency to cake than when crystallised j 
from water. Caking of ammonium nitrate due to | 
mechanical working is only slight when the condi- j 
tions are such tliat moisture can e.scape from tho j 
powder. j 

Sodium nitrate forms a very hard cake when 
stored in bulk, hut this can he prevented by com- 
mercial drying, whereas it is precisely this process 
which gives rise to tho most serious caking in am- 
monium nitrate. This difference is attributed to 
tho polymorphism of ammonium nitrate, ‘which has 
no analogy in the case of sodium nitrate. 

Potaasiura nitrate, which is less soluble than 
either of the two pre<^eding .salts, may cake during 
storage, but apparently to a much smaller extent. 

(2) Other anhydrous compounds. — Serious caking 
is reported to occur, not only in common salt and in j 
aoda ash, but also in potassium chlorate, potassium 
perchlorate, citric acid, and tartaric acia. In tho 
last four cases caking frequently accompanies or 
follows the grinding of the dried crystals. This is 


probably due to the liberation of more moisture 
during grinding, and can be prevented by drying 
the compound during or after grinding, and pack- 
ing in a dry condition. 

(3) Hydrated Caking of hydrated salts 

frequently gives rise to trouble, e.g., in the case of 

i Rochelle salt, borax, sodium phosphate, and alum, 
j These hydrates cannot be dealt with in the same 
I way as anhydrous salts, since it is difficult to secure 
1 complete drying of the hydrate without partial de- 
composition. The view is advanced that mechanical 
I working of a hydrated salt not merely releases in- 
1 eluded moisture, but may result in a breaking up 
[ of the hydrate similar to that which takes place 
I when tho salt is heated, just as the phenomena 
j which accom|iany the formation of amorphous 
1 materials during cold-working may bo compared 
with the effects produced by fusion. Grinding is 
found to bo accompanied by a slight loss in weight, 
which is recovered very quickly from tho air. It is 
not thought that this is .sufficient to account for 
caking of tho salt, which is attrihutod rather to re- 
crystallisation following on the disturWnce of tho 
norm.il distribution of water which results from the 
grinding of the salt, just as sodium sulphate may 
recrystailiso in tho normal form after being melted 
in its water of crystallisation. 

(4) Los^ of 9u1phur dioxide during caking . — 
Sodium bisulphite and sodium hydrosiilphito ^ko 
on exposure to air, but this is a more complex 
change, since not only is water absorbed, but sul- 
phur dioxide is also liberated. 

(5) Contraction during caking of copper sulphate. 
—When powdered anhydrous copper sulphate is ex- 
posed to moist air it sivelis considerably during 
hydration, hut tho absorption of the final 1 per cent, 
of water is a(;compani«l both by caking and by 
strong (:ontra(;tion. The slight excess of water 
tak('n up by the blocks is quickly lost in a dry atmo- 

I sphere when hydration and caking are complete, 
j Caking and contraction in this case are bedieved to 
l>e due to ilie simultaneous presence of particles of 
the trihydrate and of water saturated w'ith the 
pen ta hydra to, in which tho trihyd rate dissolves and 
cr.v.stallis<y^ out again in tho ordinary form. The 
caking of hydrated salts can bo prevented by the 
presence of a small amount of a lower hydrate, 
which absorbs the traces of moisture which are so 
effective in producing caking in a salt which is 
1 almost fully nyd rated. 

Attention is directed to the disintegration which 
acc!ompaniea the change of state of ammonium 
! nitrate when dried by heat and which is also ob- 
; wrved in tho dehydration of many hydrated salts. 
This clisintogration may lie used ns a substitute for 
grinding, just as in the converse process of slaking 
lime by tho addition of water. 

Discussion. 

Dr. J. Harker said that three years 
ago, after many preliminary experiments in con- 
junction with some memliers of the staff of the 
Ministry of Munitions Research Laboratory, it had 
been found that under proper conditions it was 
po.s.sihle to produce solid ammonium nitrate, free 
from nitrite, directly by interaction of ammonia, 
steam and air, with excess of oxides of nitrogen 
obtaine<l from tho oxidation of ammonia*. That 
promised to be an important process, possibly of 
commercial value. Ammonium nitrate made in that 
way was nothing like so deliquescent as ordinary 
ammonium nitrate. It took up water, at all event! 
initiallv, at a very different rate. If a bottle full 
of fresh crystals were left to stand for 24 hours, 
the crystals would be found to have sunk down by 
about 20 per cent, in volume, but nothing more 
happen^, and if kept dry it remained in the 
form of fine microscopic crystals, without any 
visible tendency to cake, even after long keeping. 
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Mr. A. E. Bkbbt asked the author if he had 
ascertained what methods were used by the manu- 
facturers of table salt who had, he believed, 
solved . the problem of caking. He concurred 
in the view of the author that caking was entirely 
due to moisture. If an anhydrous salt were ground 
and re-dried, the problem of caking was solved. 
If the drying of chemicals was hastened, or if the 
temperature was too high, caking was bound to 
occur. It was possible to dry sodium phosphate 
and grind it into powder containing as much as 
30 i^r cent, of moisture and it would not cake, yet 
if dried under different conditions it might cake 
with only 10 — 15 per cent, of moisture. 

Sir Robket Robertson thought the author had 
made out a strong case for the dominant influence 
of moisture in regard to caking, particularly in 
connection with ammonium nitrate. The question 
of the formation of pellets was more or less analo- 
gous to the phenomenon of caking. While, on the 
one hand, ammonium nitrate when perfectly dry, or 
with a moisture content of about 0‘020%, would form 
into pellets having a definite cohejsion with a cer- 
tain pressure, less pressure was required to get the 
same cohesion with ammonium nitrate containing 
about 2 per cent, of moisture. But while am- 
monium nitrate was thus in line, there were other 
substances which did not appear to be so. Calcium 
carbonate gave coherent pellets with varying pro- 
proportions of moisture, but calcite, under similar 
circumstances, gave a very friable pellet, the par- 
ticles in this case seeming to retain their original 
crystalline form and prevent cohesion. Barium 
sulphate wiin like calcite in giving friable iMillets, 
and the hardness of the substance appeared to be 
of importance. There was undoubtedly much Avork 
to be done yet on the condiiioniA favouring the 
formation of coherent pellets. 

Dll. 8. Rideau rccalleil that during the Boer war 
pellets of sodium bisulphate had been reipiired to 
sterilise watcT from typhoid; the machine liad to 
be lubricated with boric acid to prevent caking of ! 
the salt. Tlic iwllets became so hard on keeping : 
that tliey c'ould not be dissolved in water; this | 
difficulty was overcome by adding a little sodium i 
carbonate to the bisulphate. i 

Dr. II. Bouns asked if copper sulphate changed 
colour at any definite stage of hydriftion. 

Captain C 1. Goouwin suggested that the im- 
purities in ti ( material might bo of some impor- 
tance in regard to caking. He believed that one 
of the cliief impurities wdiich promoted caking of ! 
table salt was calcium sulphate, whereas to pre- ' 
vent deliquescence of sodium nitrate it was neces- ! 
sary to remove the sodium chloride. 

Mr. J. G. a. Rhodtn did not think that hydra- ' 
tion had so much to do with caking of salts as the 
author seemed to think. The principal factor, it 
denied to him, was tliat adhesion turned into co- 
hesion between the crystals. During the past fort- 
night he had had the experience of using ordinary 
Portland cement as the nearth for smelting metal 
at high temperature. Cement was believed to hold 
together on account of hydration by adhesion of 
water, but he had found recently that Portland 

smelting metal 

at 1200° C. held togetlier after a fortnight. He 
mentioned the well-known case of the adhesion of 
metal surfaces when placed in contact. Tho diffi- 
culties with ammonium nitrate could bo overcome 
by proper drying. 

Dr. R. Lessing asked if the ammonium nitrate used 
and also the products at the various temperatures 
. of transition were perfectly neutral. It bad been 
I found practically impossible to dry ammonium sul- 
j pnate unless it was at the same time neutralised • 


to obtain a salt which would remain perfectly dry 
and in a fine condition, it was necessary to grind it 
at the time of drying. This agreed with Dr. 
Lowry’s suggestion that more moisture obuld be 
extracted from the inside of the crystals, after the 
crystals had been once broken up, than from the 
surface. Whilst agreehig with Dr. Lowry’s ex- 
planation, he suggested that at the high tempera- 
ture of 70° 0. a certain amount of dissociation 
might take place, and that nitric acid was formed 
as well as free ammonia. If that were so, it would 
be possible that on i e-combining tho fragments of 
the dissociated molecules did not ro-i'oinbino 
exactly with each other, and that this facilitated 
caking in a measure that w^atcr alone would not 
justify. This would also explain why caking took 
place 80 suddenly after drying. In all the cases 
described the drying was not very perfect, and that 
again would account for the rearrangement of acid 
and ammonia in some of the water. The solubility 
of ammonia gas in solid ammonium nitrate, in- 
vestigated by Divers, proved that this salt stood 
in a class by itself. The acidity of ammonium 
sulphate was almost invariably due to pyridine in 
, the form of bisulphate, which ceuld never be got 
I entirely neutral without loss of pyridine; if pyri- 
I dine were present in the original gas liquor from 
[ Avliich the sulphate had been made, the neiitralisa- 
; tion Avould never be complete until the whole of the 
pyridine had been driven off and the acid set free 
by that method lU'iitralised again. 

Mr. R. G. FiARLY gave some figures to illustrate 
the jucssuro necessary to produce coherent pellets 
with certain salts. The figures were obtained by 
pressing the salt at known pressures until a 
coherent block was obtained as tested by the 
“ Autopunch ” on the principle of the Brinell hard- 
ness tcet. In the case of ordinary soluble salts tho 
pressure necessary to give coherence was: — 
Ammonium chloriile, 0*4 ton per s(j. in. ; potassium 
nitrate, 0*75 ton ; ammonium sulphate and common 
salt, 1 ton; sodium nitrate, 1*3 ton; potash alum, 
2 tons. In the case of insoluble salts, precipitated 
calcium carbonate required 0*8 ton; the same 
material after six hours in a steam oven at 100° C. 
required the same pressure; calcite in the form of 
small crystals, 20- to 30-me.sh, did not very easily 
go into the form of pellets, and after pressing at 
4 tons it could be easily broken down ; calcite 
ground down to 60-nirsh showed the same charac- 
teristics, as it also did after six days’ exposure to 
tho air. Barium sulphate did not produce a 
(yiliercnt bW-k with 8 tons preesure, but broke 
down into laminm with a gentle pressure of the 
fingers. Analysing these results, it was seen that 
in the case of soluble salts, solubilitiee and pressures 
did not run parallel, though there was an indica- 
tion that the less soluble were the more easily 
pressed into coherent blocks. Ammonium nitrate, 
however, took a place among the more insoluble 
salts, an average sample requiring a very small 
pre.saurc, comparable with that ror ammonium 
chloride. Considering the behaviour of insoluble 
salts, barium sulphate showed extreme reluctance 
to bind together. Fineness of material did not 
appear to have any great effect, there being, 
perhaps, a little greater difficulty in pressing the 
finer material. With regard to tho amount of 
mother liquid recjuirecl for pressing to coherence, 
ammonium nitrate under a pressuro of 0*6 ton 
went into coherent pellets with 2% of water 
present; small crystals containing 0*15% required 
0 4 ton. When drying was resorted to the results 
were as follows : —0*16% moisture, 0*45 ton; 0*10%, 
0*6 ton; 0*07%, 0*6 ton; and very fine powder con- 
taining lees than 0*05% moisture, 0*8 ton. Although 
the effect of drying was not very marked, there 
was a distinct tendency for the pressure to increase 
as the salt l^came more completely dried. The 
time of pressing was very short, and practically no 
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time was allowed for maturing, such as was the 
case when ordinary setting took place. Whilst the 
actual effect of pressure was to increase the solu- 
bility in most cases, ammonium chloride was the 
well-known exception, and would bo deposited from 
solution under pressure. 

Prof. Porter said that the direct effect of 
pressure could only bo ascertainwl definitely if 
pellet formation were conducted at various tem- 
peratures. If, for example, some chemical chance 
took place under pressure, ho thought it would bo 
found that there was rather a great rate of change 
with temperature. On the other hand, if it was 
purely a physical change that wae brought alwiit - 
the more effect of bringing ])a.rticles into closer 
proximity and bringing molecular forces into play 
— then the presvsure rcciiiired would vary very little 
with temperature, and would probably diminish as 
the temperature rose. The inlliience of pressure , 
upon solubility could bo of two kinds. In the first 
place, supjHJsing a material system which was i 
throughout under pressure, there would be a slight 
variation of solubility applying to that case. On 
the other hand, a second case could arise, and 
judging from Dr. Lowry’s remarks he fancied that 
this was probably the one which came into practi<“e, 
and that was the case in which the whole of the 
eystem was not throughout under the same j 
pressure; in which the luiuid into which the solid 
was dissolving was not under pressure, but might ; 
be escaping at the edge, and therefore the pressure ' 
was removed. In that case there were precisely ! 
analogous phenomena to the solidification of water 
into ice. With ice and water both under pressure, 
the variation of the melting point with pressure : 
was 1/140° for each atmosphere increase, assuming , 
that the solid ice and the water w'ere both sustain- i 
ing a presxsure of MO atm., but when the water was 
escaping freely from the region under pressure the 
lowering of the melting point was 10 or 11 times 
as great. That might have a very important bear- 
ing upon the problem of the alteration of solu- 
bility with pressure which Dr. Lowry brought in 
to account for the solution taking place which 
Wiis followed by crystallisation at a s»il>8equent 
stage. In such a case the actual variation of solu- 
bility with pressure might bo expected to be very 
mu(‘ii largiT than it would otherwise bo. There 
were many other problems wliicli bad to Ih^ brought 
under consideration, and particularly the problem 
of the effect of complete dryne.ss. 

Dr. Lowry, in replying, said that he assumed 
that pure sodium chloride, in saturated solution, 
did not give a sufficiently low vapour pressure to 
absorb moisture from an atmasphere containing an 
average amount of moi.sturc. Tlie presence of 
impurities lowered the vapour jiressnre to a point 
at which moisture was cither absorbed or lost from 
day to day, and thi.s was really the dominant factor 
th«re. With regard to cop{>er .sulphate, lie did not 
think there wa.s any change of colour during the 
caking and shrinkage, as the salt was already 
almost fully hydrated. Tiie (jue.stion had been 
raised as to whether tho caking of ammonium ' 
nitrate might not be due to the dissociation into i 
ammonia and nitric acid, and whether tho ; 
ammonium nitrate used was neutral. As a matter ; 
of fact, it was; the Engli.sli ammonium nitrute was 1 
always boiled down in alkaline solution.s containing I 
free ammonia, and that was why it was alwayo free i 
from pyridine; the American aminoniiiin nitrate ! 
was evaporated in acid solution, and they had th<; ! 
pyridine as an impurity whilst wo had tliuxiyanates. 

He was convinced that moisture wa.s not the uni- i 
versa! cause of caking, and that when dealing w ith | 
substances other than salts other causes operated, j 
e.g., he was an entire believer in the theory of ! 
amorphous materials, and in the consolidation of 
metals by odd welding or by flow through an orifice 


it was pretty certain that these were the operative 
causes. He had wanted to attribute the caking 
of salts to causes which might be universally 
ofw^rative, but when he had been shown ammonium 
nitrate which did not cake merely because it had 
been dried, lie felt bound to admit that moisture 
was the fundamental cause of caking in this salt. 

Dr. T. Martin Lowry and Mr. S. Wilding pre- 
smited a note on the setting of dental cements, as 
follows : — 

The most important cases of caking or setting 
may be classified as follows ; — 

1. ItecryntaUimiion of an anhydrous or hydrated 
salt without change of chemical composition, as dis- 
eu.ssed in tho preceding paper. 

2. Formation of hydrates, as in the setting of 
plaster of Paris, although in this Ciuse the hydration 
is followed by a recrystallisation without change 
of composition : 

^^2CaS()„2HA) > 2CaS0*,2H,0 

Metastable form Stable form 
(Soluble dihydrate) (Gypsum) 

;L Hydrolysis of corn 2)1 ex. salts by water, as in tho 
setting of barium silicate as formulated by ^sch, 
Ba,SiOM-15H,O-BaSiO„0H,O+Ba(OH)„8H,(), 
and of Portland cement. 

4. Formation of new salts, e.g .: — 

(a) Magnesium oxy-chloride cements, in which 
a nasic chloride is formed by the addition of 
aqucHDis magnesium chloride to powdered mag- 
nesium oxide, 

MgO -I MgCl, 4 H,0 = 2Mg(0H)Cl. 

(b) Zinc oxy-phus])hafc cements, used very 
largely in dentistry, in which zinc oxido is con- 
verted into a basic phosphate by a solution of 
phosphoric acid which may already contain some 
zinc pliosphate, 

(c) “Silicate” cements, in w'hich various sili- 
cates, and various salts of aluminium, are con- 
verU-d into phosjihates by tho action of an 
acjueous solution of pho.sphoric add, sometimes 
saturaU?d with aluminium or zinc phosphate. 

(d) Caking, practically equivalent to tho for- 
mation of a eement, acc-ompanitw tho wn version 
of ralcium phosphate by tho action of sulphuric 
acid into a mixture of sulphate and sujier- 
pluxsphate. '■ 

5. Amalgams. — In thew^ cements mercury takes 
the placte of water. Unfortunately no information 
appears to be available in refermico to tho sotting 
of tho amalgams of (opper and palladium, which 
have both b<H*n u.sfnl offeetivoly in dentistry, but 
cadmium amalgam appears to set because the solid 
solution of mercury and cadmium, which is isomor- 
phous w’illi mercury, is less soluble at atmospheric 
t>om|>eraturos than a corresponding solid solution 
i amorphous with cadmium. 

The Ix^st of the amalgam-coments is, however, 
made by the action of mercury on an alloy of silver 
and tin. Experiments carried out in the labora- 
tories of Professor McBain at Bristol have proved 
that the setting of this amalgam is due to the chemi- 
cal change shown in tho equation, 

Ag,Sn^-4Hg..Ag,ITgj Sn. 

The more complex cases of setting, which are set 
out under the last two headings, are used very 
extensively in dentistry, where the conditions are 
particularly exacting and the cost is of little im- 
portance, in view of tho small quantities us^. 
They are well worthy of detailed study in any 
seheme for the elucidation of the general 
phenomena of caking or setting. Thus, one point 
demanding investigation is the part played m all 
these changes by amorphous or colloidal material, 
which appears to be important even in the case or 
the amalgams. 
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RESEARCHES ON COAL. 

Part /. — The thermal decomposition of coal at low 
temperatures, 

BY S. ROY ILLINGWORTH, B.SC., F.I.C., A.R.C.S. 

The thermal decomposition of coal at low ttnn- 
perutures has been investigated by a number of 
independent workers, both as regards the gaseous 
products evolved at definite temperatures, and as 
to the liquid products. Important results have 
been published by Burgess and Wheeler (Trans. 
Chem. Soc., 1910—1914), Porter and Ovitz (IJ.8. 
Bureau of Mines), Porter and Taylor (IT.S. Bureau 
of Mines), Jones and Wheeler (Trans. Chem. Soc., 
1915), and others, and a study of certain Scotch 
coking coals was carried out by Anderson in 
1895. .An excellent and critical survey of 
the subject is contained in the monograph on the 
“ Constitution of Coal ” by Slopes and Wheeler, 
pp. 7-12 (H.M. Stationery Office), 

The presc'iit communication deals with the results 
of an investigation planned to elucidate the rela- 
tive stability of certain known components of coal 
when subjected to carbonisation under standard 
conditions. The relative lK4iaviour of certain coals 
W’hen carbonis<^ at various temperatures up to 
450° C. has Inkui studied. The coals chosen are 
coals which when carbonised at 950° C. yield cokes 
of different types. The samjiles used wore ‘‘ mine ” 
samples, cut from roof to lloor of the seam, and 
they comprised about 80—100 lb. of coal, from 
W'hich a 14 lb, laliorntory sample was obtained by 
the usual process of quartering down the bulk - this 
smaller sample furnished the coal actually used in 
the inv<«itigation. 

The analyses of the coals were as under : — 

Table J, • 


No. 2 No 3 No. 2 'JAvo-foot 
lAiuitAvit,. iUioiidd,). Khondda.l nin^. 

N, croji. S. crop. 


Volatile . . 

Fixed earlKHi 
Ash 

On dry ash-free ooal 
C 
H 
O 
N 

S . . 

R.dioCIl 


7-06 ;u-.50 

7‘.''t.‘l 069:j 

>41 J.57 


The No. 2 Llantwit is used for gas making and 
yields a very porous coke. On the basis of the 
classi leation of coals as revised by Professor Bone 

[ ^“00 Coal and Its U^s,’^ p. 64), it must be classed 
.,^‘‘‘*^"‘8 long-flarne coal of the bituminous 

The N(>. 3 Rhondda is carbonised to produce 
etnllurguad coke and is also used in tho gas 
(lustry. ih© coal yields a dense coke which tends 
Iw brittle. Ihis coal is classified as a “hard 
king, lutuminous coal," and is intermediate 
tween the gas coals and the typical coking coals 
a typical “ hard coking coal," 
Mist tho No. 2 Bhoi^da is a “ hard coking (short- 
Mo) ooal " and yiolda a dense coke. 


A knowri weight of the coni ground to the same 
de^ee of mieness was submitted to the infiuenoe 
of definite fixed temperatures for varying periods 
of time and the resultaqt loss of weight determined. 
Since the liquid products were not completely vola- 
i tile at the temperatures maintained in the work, 

; the residue from each heating operation was washcu 
i with cold carbon tetrachloride to remove the oily 
i substances, dried in vacuo at 105° C., ancl then 
I weighed. The loss of weight was calculated on tho 
I washed and dried residue. A known weight of the 
; final re.sidue ivas extracted with pyridine in a 
; Soxhlot apparatus and tho pyridine extract dried 
i and extracted with chloroform. This cycle of opera- 
1 tions furni.shed the data neci^ssiiry for calculating 
I the amounts of the pyridine-soluble compounds, the 
i y- or resinic bodies, and the /9-c.elluIo8ic substances 
I in tho rcsidue.s at different stages. Tho terras j^- 
j and y-compouiid are used in conformity with the 
I terminology proposed by Wheeler. The ^-corn- 
j pound is that portion of the coal soluble in pyridine 
I but in.soluble in chloroform, whilst the y-cornpound 
I is that portion soluble in both pyridine and cnloro- 
j form. The jirocesses outlined above were carried 
! out as follows: — 

! Prying.— AW coals, extracts, or residues were 
; dried in a vacuum oven at 105° C., under a pres- 
I sure of 60 nun. of mercury, 

; Jleaiing the coals.- -Tha samples of coal were 
ground to pass through a JO-mesh sieve and to be 
retained on a bO-inesh ; 25 gnus, of dry coal was 
u.se<l for ca('h charge, and was heated in 
i an electric muffle 2 in. x 4 in. x 10 in. The heat- 
ing tubes were made of l-inch Mannosmann tubing 
so arranged that 10 in. of the tube was in the oven, 
riic tiilk^s were charged with coal, exhausted, filled 
Ditrogeii, and the open end of tho delivery 
i tube clo.sed by a rubber cap. They were inserted in 
the oven when a steady condition of temperature 
; in the muffle had been attained, as indicated by 
no fluctuation g’-eater than 5° C. being recorded 
in an hour, and tho delivery tube was imnie- 
; diatoly connected to a vessel containing nitrogen. 

1 Jhc time requisite for the whole charge to reach 
the temiierature of the oven was found to be 
30 mins, when the oven was stabilised at 450° C 
40 mins, at 400° C., and 45 mins, at 350° C. The 
tube's wore heated one by one, and throughout the 
period the variation of the temperature of the oven 
did notexecMsl ±.5° C. At the end of the experiment 
the exit tube of the ehargod tube was attached to 
: a nitrogen supply, the heating tube was withdrawn 
trom the furnace, and cooled by gradually lowering 
It into water The residue was rapidly weighed, 
])Iace(J in a flask, and covered with carbon tetra- 
chloride. The flask was shaken for three or four 
minutes, allowed to stand for one hour, tho mixture 
liltered, the residue washed with carbon tetra- 
clilorido, dried in vacuo for two hours, and weighed 
Repeat dett-rminalions of the loss of weight of a 
<‘oal under definite conditions agreed within 0*2%. 

Pyridine e^xl factions. —Tho portion of the coal 
or residue which passed an SO-mesh sieve but r as 
xetanied on a 90-niesh sieve was dried in vacuo 
one hour ; 5 grms, was mixed with 5 grms. of ignited 
sodium ^ hlonde, and the mixture extracted in « 
dry double-walled extraction thimble in an atmo- 
sphere of nitrogen, in a Soxhlot apparatus, the en<f 
of the cjondenscr being connected with a manometer 
tube, ihe temperature was so regulated that the- 
siphon functioned every 12 minutes. The pyridine 
used distilled entirely between the limits 116° C. 

* C., and was prepared from the commercial 

product by fractional distillation and drying over 
caustic potash. The extraction w'as conducb^ with 
^0 c.c. of pyridine as follows : — The apparatus was 
coiit^nuously at work for 120 hours, .then 
allowed to cool, and a fresh charge of pyridine 
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placed in the flask. The charge in the thimble was 
well stirred and the apparatus re-charged ivith 
nitrogen, after which the extraction was continued 
for a further 72 hours. The charge in the thimble 
was again mixed, and after re-filling with nitrogen 
the apparatus was kept .Mt work for a final period 
of 48 hours. The united pyridine extracts were 
conoentratetl to a convenient bulk in an atmosphere 
of carbon dioxide, and the cold re.sidue was slow-ly 
poured into an excess of f.l liydrochloric acid made 
with air-free water, the precipitate filtered, washed 
until it was free from acid, dried for eight hours 
in vacuo, and weighed. 

A definite weight of the dried extract w'as ex- 
tracted on the water-bath with pure dry chloro- 
form in a similar apparatus; in this case 
the extractions were continued for at least 
one day from the time the chloroform in the 
extraction chamber had beconu' colourless — 
a stage generally reaeheil about 48 hours from 
the commencement of the process. The chloroform 
.solution was filtertsl through a tared paper 
and the weight of any )3-cellulose mechanically 
carries;! over during tlio extraction was added 
to that determined by weighing the contents 
of the thimble after it bad been drksl in 
vacuo for 2 hours. The amount of /^-cellulose pre- 
sent in any coal or residue is based on the direct 
weight obtained by the above methwl. The resin ic 
matter was detcrmincxl by distilling off the chloro- 
form in a tared flask and w'cighing the residue, 
but the results for resin are taken as the 
difference between the amounts of pyridinc-solubfo 
and the amount of /i-c<4 1 ulo.se. The investigation 
necessitated the preparation of comparatively large 
amounts of the /^-{vllulosic ami resinic; substams's. 
Those were prepared by extracting in an atmo- 
sphere of nitrogen a definite aruount of coal con- 
taintnl in a metal flask which was heateil on an air 
bath and the pyridine extract was subsequently 
extracted with ddoroform in a Soxhlct apparatus. 

Volatile mailer w'as determined by heating 
1 grm. of coal otd. in a platinum erucihle for seven 
minutes in an electric; muffle maintained at the 
temperature sj^ecified. 

tSulphur was determined hv the Esehka method. 

Niirofien was determined l)y the modified Gronig 
Kjefdhal metho<l. The ammonia was distilled into 
.TO c.c. of standard acid, tin* excess of winch was 
determined by titration with .V/10 ammonia solu- 
tion, using cochineal as indicator. 

Method of calculation.- \\\ results, unle.ss other- 
wise specificKl, are calculated to an ash-free and dry 
basis. Such figures ar(‘ Huh.se<|uently referred to as 
based on the “ coal substance.” 

Pyridine extraction of the uriijimd coal.- In the 
course of the study oi the l>ehaviour of the coals 


vals of heating. In nearly every case an enhanced 
I amount of the coal substance was soluble m 
livridine, a result in agreement with the observa- 
tions of Ifarger (this J., 1914, 389, 393). Since it 
was found necessary to maintain the charge of coal 
for half an hour at a temperature of 450® C. before 
the cliargt^ was in thermal equilibrium with its sur- 
roundings, the rate of the decomposition of the coal 
I substance was based upon the residue resulting from 
! placing the heating tul>o for half an hour in the 
! miitHe^regulatcd to maintain a constant tempera- 
I ture of 450® C. llnring this period the temperature 
of the muffle fell to 370® and then gradually rose to 
450° which t(miiK»rature was reached 25 mins, 
after the irusertion of the tube. The amounis of the 
i various substances prevsent in the residues thus 
I obtained are given in Table II. 

i Table II. 

! C(,nsfih{ents in residue from half-hour treatment of 
j the coals at 370®— 450® C. % Constituent in residue 
1 from ash-free, dmj coal. 




Pyridine- 

1 ] 

a-Pollu- 1 

^-Cellu- 

Eesiuie. 


Coal. 

soluble. 

loftle. 

loale. 


No. 


ai-97 

08-03 

24-20 

7-71 

No. 

;S Itlioiulda 

30-l)S 

0902 

19-77 

11-21 

No. 

‘J Hliondda 

28-41 

71-r)9 

17-50 

lO-a'i 

•Jfl, 

, 9 in. 

31-09 

08-01 

20-07 

11-92 

The amounts of tlie constituents 

determined by 

dinH't extraction of the vi 

rgin coal arc given in 

Table HI., from w 

hieli it : 

is evident that 

the en- 

hanced vahu's of 

the pv; 

ridinc-solublo figure is 

gr( 

‘ater i»i the ease ( 

of the tr 

uc coking coals. 




Table I 

If. 



Pc 

rccnlaijc of C(nis 

fihients 

i n the 

coal substance 


determined hy d 

'irect ej‘< 

traction 

of the coal. 



I’vrldlno- 

a-(Vlhi- ! 


Kesinii’. 


(’oal. 

s(jIuI)1c. 

losie. j 

losic. 


No. 

2 Ll.^ntwit 

1 

28-00 1 

71-94 1 

18-41 

9-65 

No. 

;’i fUiondda 

3;s-:i7 

00-03 ; 

19-30 

14-07 

No. 

2 Blioialda 

7-02 ! 

92-3S 

2-09 

4-93 

lift. 

1) ill 

21-08 : 

78-92 

10-74 

4 34 


'file dilferent properties of these coals arc duo 
ratlu*r to the nature of their various constituents 
than to th(' (luaiitity present. Further work on tin* 
nature of the constituents is proceeding. Mean- 
while th(‘ following charai teristics reveal marked 
differences in tin; constituents from the different 
coals. 


'Iable IV. 

Analysis of fi-cellulosic constituents. 


C 

H 

O .. 

8 

K .. 

Katfo. C/IJf . . 
VoUtUe 900° C. 


of /J-Cfliiilot-lc coiwtUuont.s. AnalysU of rpsinic ronstituonts. 


No. 2 
Jaiitw it. 

No. 3 
Ithondda. 

1 lUioiaMa | 
e.\ t hour ; 
resbine. > 

! 4.'>0^ 0. ' 

2 ft. 9 In. 
ex J hour 
resi<!uc. 
450° 0. 

; No. 2 

Llantwit. 

No. 3 
Khonddo. 

No. 2 
Khondda 
cx 1 hour 
residue. 
450“ C. 

2 ft. 9 In. 
cx i hour 
residue. 
450“ C. 

77-.50 

80-50 

; 83-77 j 

83-08 

8a -a 7 

82-80 

80-16 

85-76 

4-34 

4-(Ml 

4-95 

4-72 

7-71 

007 ' 

0-31 

653 

1491 1 

12-92 

H-.'.H 


, 4-99 

854 

1 

1 

2-19 1 

0-57 

o-sa ; 

12 20 

i 2-09 

0-32 ' 

1 

7-71 

1-00 1 

2-01 

1-87 1 


I 1 24 

1-37 i 

1 00 

1 

17-80 1 

20 12 

10 92 i 

17-00 

10-81 

11-89 

13 00 

13 12 

3750 1 

2701 

28-09 

— 

I 80-98 

60-46 

64-21 



at 45D® 0. anomalous results were obteined for the The above analyses reveal the same gradation in 
amount of substance extracted by pyridine from the I nature of the constituents as exists amongst the 
residues obtained after comparatively short inter- i coals, and again indicate that No. 3 Rhondda is 
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intermediate in nature between the gaa-raaking 
coals and tlie true coking coals, but no generalisa- 
tions os to the various factors determining the 
coking qualities are evident from a survey of these 
figures. 

An endeavour was made to elucidate the causes of 
the variation of the nature of tho coke produced by 


particles comprising the cokes had very rounded 
edges. The whole of the various charges of the 
No. 2 Rhondda were easily poured from the tubes 
and the particles of tho residue wore possessed of 
sharp unaltered edges~ri fact which leads one to 
believe that no softening of the coal had taken place 
at this temperature. 


Table VII. 

Percentaae loss of weight of coal svhsfance, 450*^ C. 


Coal. 

Hours of houting. 



i “ i 

i ! 

2i 

i n 

\ 

! 

i 

^ i 

12* 

24* 

No. 2 Llantwit 

8-85 

i 1109 1 


1 

1 1247 

13-08 

1 

14-17 1 


16-14 

No. .S Ithoiulda 

3' 30 

1 813 , 

8-82 

! 1142 

12-43 

13-63 i 

— 

16-81 

No. 2 Ilhondda | 

1-80 

607 1 

8-87 

1 — 

1 9-84 

I 

10-00 

10-16 

2 ft. 0 in j 

2-3H 

8-28 

— 

1 1107 

1 

1 11-70 

“ 1 

11-98 

12-01 


these coals by investigating tho thermal stability 
of tho components. Considerable differences 
in tho stability of tho coals were shown by the 
behaviour at .'150'^, 1(K)^, and 450° C. for varying 
intervals of time. The results for the percentage 
loss of weight under varying conditions are given in 
tables VI., and VMi. 

Table V. 

Lo.s'.s (>/ freight of coal substance at 350° C, 


1 12- 22 

42 

102 

2 Llantwit 

.. : 2“l4 

2-24 

3”00 

rv94 

3 lUiondda 

. . ; 0-85 

1 -2.6 

1 

i 2-27 

2 JUiondda 

.. : 0-91 

1-34 

1!(K) i 

i 2-43 


* from inscrtioi; of tii! .. into ovon stahilimi at, 3C<U’ C. 


Til evi'iy ease the whole of the residue was readily 
emptied out of the tube, it exhibited no sign of 
eohesioi), and tlie edges of the individual pi.rticles 
were as sharp as those of the original charge. 
These facts preclude the idea tliat tfte residue had 
melted or sofi 'rusl. Anderson gav(‘ 300° C. as the 
softening poiiu .f tho Scotch coking coals which he 
?xairiined. whereas the above coals do not sofO n or 
"oke at 350° C. The above iigiiri's show that the 
No. 2 Llantwit is the least stable of the coals ex- 
amined, an<l that the other two are of the same 
irder of stability at this ternperatui e. 


I 

I 


Table VI. 


JjOSs of weight of coal siihstauce at 400° C. 


Coal. 


lioiirs of hoatiug 


Ilf mark.?. 


•! 

■a 

42 

102 

?o, 2 Llantwit 

1 

"o 

"o 


<./ 


; 5-93 

7-73 

9-52 

12-77 

Ilf Hid lies had 
.’dl foked. 

^o. 3 Rliondda 

2-0 

3-73 

4-20 

i 8-43 

do. 

!lo. 2 lUiondda 

2-16 

2-54 

1 3-01 

i 4-77 

No rfsldue 
had roRfd. 


No. 2 Llantwit thus decomposes progressively at 
100° C. to a very considerable extent, No. 3 Rhondda 
inore slowly (by comparison), and No. 2 Rhondda 
)nly very slowly. This may represent the decoinpo- 
iition of certain constituents unstable at 400° C. | 
irhich are present in different amounte in the three 

S als. The cokes from the first two coals were very | 
ittle and possessed a very bright aj^earanoe — one ! 
ight term them “ Coal bright.'’ The individual ! 


These figures reveal the rapid initial decompo- 
sition of the coals at 450° C. and the greater vola- 
tility of the first two coals compared with the 
coking coals. The dense coking coals approach their 
maximum volatile figure at this tt'inperature in a 
< omparatively short time, whilst the otlier two coals 
approach it more gradually. The residues were 
coked in every case with tho cxc(‘ption of that 
residin' ^^‘snlting from tho lialf-hour treatment of 
tlie No. 2 Jthondda; this had cohered into lumps in 
various phntes, and tliere were definite signs that 
an incipient softening of tho coal had taken plaw. 

From the above results around 400° C, may be 
taken as the temperature of coke formation for the 
porous (“oking coals, and 430°— 450° C. for the dense 
coking coals. In view of these rc'sults the thermal 
behaviour of tin' /l-cellulosic and resinic constitu- 
ents in the coals was investigated at 450° C. 

liehitive stahilitg of ft-reUulosic and resinic con- 
st Hue nts. — Xo. 2 Jthonddn. 

Table VllT. 

Constituents in residues from coal at 450° C. 


In residin' ox 100 «)al 
Hubstiiuce. 


Pfriod, 

lirs. 

Pyridino 

soluidf. 

/3-Cf!lii- 

losir. 

llfsinio. 

Pyridine 

soluble. 

^-Cellu- 

losic. 

Resinic. 





?■:. 


% 

4 

20-00 

10-48 

10-18 

28-41 

17-60 

10-85 

H 

21-33 

13-34 

7-99 1 

22-04 i 

13-79 1 

' 8-25 

“i 1 

9 23 

4-22 1 

5-01 

9-18 

4-19 1 

4-99 


4 10 

0 98 

3-12 

4-04 , 

0-90 

308 

I'-i* 

3 2 

0-6 

2-0 i 

3-14 

0-58 

2.50 

24* 1 

19 

nil 

, 1-90 

I 2-10 

nU 

2-10 


The rapid decrease in tho amount of substance 
soluble in pyridine is thus due in a greater degree 
to the destriietioii of the ^-cellulosic than to the 
destruction of resinic substance. The relative ease 
of de<-ompositioii of the several constituents is more 
clearly indicated in the graphs in Fig. 1, which 
liavc bi'oii arrived at by subtracting from the 
lialf-hom* value.s tho amounts of any constituent 
presenl at the end of a particular period of heat- 
ing, and expressing this difference as a percentage 
of tho amount present in the half-hour residue. 

Tho curves for both tlie /d-eellulose and resinic 
constituents tend to exhibit a point of flexure at 
the end of the 5-hour period, no doubt duo to the 
presouco of two typ<'s of comtxmnd in each of 
these constituents — one readily decom^sed at 
450° C., and the otlier more stable. The fact 
that tho point of flexure in tho curvo for t-he 
/3-oellulofie occurs when more than 90% of this oon- 
fltituont has been decomposed suggests* that this 
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type of constituent in the No. 2 Rhondda approxi- 
matea to a homogeneous substance. An alternative 
explanation of the point of flexure is that the slower 
rate of change of these compounds, in the later 
periods is duo to the decomposition of secondary 
products still soluble in pyi'idine which arise from 
the destruction of the primary substance. 


Fig. 1. 
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Analyses of several of the /i-i.vl!uIoai(; and resiiiic 
components isolatt'd from various residues arc given 
in Table IX. 

Table IX. 

^-Ccllulosif. llfsiuio. 


Kealduc. 



j i hour. 

2 hour». 

\ liour. 

2 hours. 

C 

; 83-77 

83-58 

86-16 

HK-6.'. 

H 

4-9:') 

4-89 

6-:{i 

595 

Ratio, C/U 

10-92 

17-09 

13-66 

14 91 


These figures coiiflrin the homogiuieity of the 
/?-cellulosic constituents in so much as no great 
difference is produced by partial destruction. The 
resinic substances appear to bo less homogeneous 
tlian the /i-cellulosic coiisLiiucnts ; the more stable 
resinic has a greater C/H ratio than the resinic less 
stable at this temperature. 

In eo much an the ^-celluloi->ic suhstaiu'CH decom- 
pose more rapidly than the resinic liodies, the ratio 
of the resinic to ^-ccllnlosic substance must incroaso 
as decomposition of the coal proceeds. 

yifnhjen and suli>hur. 

The nitrogen and sulphur were estimated in the 
various residues, and the amounts iiresent in the 
re.sidues from one liundred parts of the coal sub- 
stance were calculated from the figures thus 
obtainetl. Details of the re.sults are given in 
Table X. 

Table X. 

Nitro(jen ami sulphur in rrsidufs ex 100 firms, eoal 
substance.— No. 2 Rhondda, 450° C. 


coal. The nitrogenous substance decomposed is 
markedly unstable at this temperature, the decom* 
position being completed in the first two hours. 
The subsequent figures agree within the limits of 
experimental error. The wntinuous elimination of 
sulphur over the first period of twelve hours indi- 
cates the gradual decomposition of sulphur com- 
poumls moderately stable at 450° C. 

Table XI. 

Two Foot Nine seam. Constituents in residues at 
450° C. 


rercoiitago in residue. 

Amount in residues ex 100 
coal Bubatauce. 

I’yrldlne- 

.soliible. 

/ 3 -CjIIu- 

losie. 

1 Uoislnic, 

Pyridlne-I 

fioluble. 

1 ^-Oi'IIu- 
loslc. 

j Jb'slnlc. 

i 

31-04 i 

20-04 

11-90 

31-99 

20-07 i 

11-92 

18-40 1 

9-78 

8-62 

1 7-36 

9-22 

8-14 

13-68 

7-32 

6-30 

12-47 ! 

6-61 ! 

5-79 

7-43 

2-92 

4-51 

6-72 1 

2-64 ; 

4 -OS 

112 1 

nU 

1-12 

1-01 ' 

nil 

1-01 


i 

n 

24i 


The curves drawn from those figures are generally 
similar to tliose obtained from the figures of 
Table Vni 

The iiercentagi' lo.s8 of tbo various constituents 
with lapse of tim(‘ have Iwen calculated as for fig. 1, 
and aro plotted in fig. 2. 


Fig. 2. 



These curves emphasiso the slower initial de- 
composition of tile various constituents of this coal 
compared to tlie. No. 2 Rhondda. The apparent 
liomogimeity of the /^-eellulosic constituent is indi- 
cated, hut is not (jiiite so pronounced UvS in tho case 
of the No. 2 Rhondda. 4’hese coals exhibit a close 
similarity in their beliaviour and mode of dc'compo- 
sition at 450° C. Analyses of various constituente 
isolated from several of the residues are given in 
Table XII. 

Table XII. 


Hours of heating. 


N. % 


Original coal 


m 

241 


i 


1 42 
i:w 
1-25 
1-21 
l-2:i 
1-25 


S. % 


ros 

1-99 
1-90 
1 79 
1 57 
161 


The dccompoeitioiL at 450° C. of the nitrogenous 
substance in tho coal thus results in the elimination 
of approximately 15% dif the total^itrogen in the 



^-Cellulosie. 

lihouru 1 5} hours 
rcsiduo ' residue 
450" 0. : 450" C. 

Rcalnle. 

ihour 

S't i.ldue. 

1 

c : 

83-08 

82-85 

87-80 

85-76 

H 1 

4-72 

419 

6-43 

6-63 

Ratio. C/H 

17-60 

1 19-77 

1 i 

13-67 

13-13 


Tho homogeneity of the jS-cellulosio constituent is 
not so clearly indicated by these results. 
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Nitrogen and sulphur. 

The amounts of nitrogen and sulphur in tho 
residues calculated on the basis of the residue 
arising from KX) parts of coal substance are detailed 
in Table XIII. 

Table XIII. 

Nitrogen and stilphur in residues ex KX) grms. coal 
suhsfnnee. 

Tiro Foot Nine,. Temperature 450° C. 


Hours of licatiiij?. 



Nitroj?en 
in resklun. 


1-34 

1-34 

1-20 

l-2‘) 

1-31 

1-34 


Sulphur 
in residue. 


% 

0-fi3 

00.3 

003 

0-60 

007 

OOJ) 


^150° C. 


ITours 

of 


'ereentago in residue. 


Amount in residue ex 100 
Coal suhstmice. 


heating I 


i 

li 


2ti 


28'20 
2tV(i2 
lO'OO 
1830 
12- 14 


1003 

IHlyl 

lti-29 

11'43 

3()-78 

(ill 


j 

Pyridiiio- 

solublo. 

/3-C.-IIU- 
j lo.sic. 

llcsiriic. 

11-29 

30-98 : 

19-77 

11-21 

9-80 : 

20-3^ 

' 17-14 

' 9-20 

10-32 

24-00 

15-03 

1 9-57 

7-7)8 

17-00 

10-27 

7-39 

: 1 

10-33 

0-0 1 

1 6-72 

5-73 ; 

10-37 

5-48 1 

‘ 4-89 


I liese results sliow that /i-cellulose is associated 
with tli(‘ resinic siihstaiioos tlirougliout the period 
ol iK’aliiig, and that the dc'crcase in the aniwunt of 
those Huhstancos present with tlie variation in the 
time ot lieating is far less rapid lliah is the case in 
the other two ^ oals (.onsidercu. 

Ihe jxMcen i re lossovs of tho constituents with 
variation in tin- duration of heating, calculated as 
before, are plotted in Fig. 3. 
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It is evident that in tho cavso of this coal the early 
8tag(\s of decomposition are not assoidated with tho 
destruction of inokxuh's containing nitrogen or 
Bujphur to any aiipreciable extent. 

No. 3 Ithondda S. crop. 

Table XIV. 

Percentage of eonstituents in residues obtained at 


pyridine-roluble constituent is decomposed in 24 
hours against only 66% in tho case of tnis coal. A 
point of flexure in tho curves for the /?-celIulosic 
substaiices occurs when 60% of this substance has 
been decomposed: tlio curve for the riisinic bodies 
tends to exhibit no definite change of direction 
TTie.se facts can be interpreted on tho basis that 
tho ^-cellulose comprises nearly equal amounts of 
substances of different stability at 160° C., whilst 
the resinic bodies approach homogeneity, ciontraat- 
ing tho behaviour of these substances with tho 
corresponding eonstituents of tho Two Foot Nine 
and No. 2 Rhondda, the marked stability of the 
/^-cellulose in this coal is very evident; moreover, 
the ratio of the resinic bodies to the y9-colIulosic sub- 
stances in the residues increases much more slowly 
than in the case of the two first-named coals; this 
is duo not only to tho greater stability of the 
^-ctcllulose but also t<i a corresponding greater 
stability of the resins in this coal as compared with 
tho resinic constituents contained in the other coals 
— a fact readily evident by comparison of tho 
resinic curves for each coal, and omphasiscKi by the 
fact that tho extent of decomposition of tho resins 
in the No. 3 Rhondda only reaches in 24 hours the 
same value as is reached in tlie case of tho other 
coals in 2.1 hours. By prolongation of the curves 
for the /i-c‘el 111 lose and resinic bodies of this coal it 
becomes evident that tho whole of the /I-cellulose 
will bo deeomposiHl a t the end of 48 hours’ treatment 
at 450° C., and that when this has taken place the 
rosins Avill have undergone decomposition to an 
extent of 66% of ihe amount originally present in 
tho eoal. 

Analy.ses of /i-ce!Inlosic and resinic substances 
isolateil from various rosidiic.s are given in 
Table XV. 


RcHlduc. 


Table XV. 


/J (A-lluloslc. 


Ee.slnic. 


II .. 
JUtlo, C/II 


Original, 


80 •.■>0 
400 
20-12 


2 lioiira 
450° C. 

83-03 
47 C> 
17-43 


Original. 


82-80 

0-90 

11-88 


24 houra 
450" 0. 


83-16 

6-16 

12-47 


Tli(» approach of the rosins to homogeneity is 
evident from the above figures. 

Nitrogen and sulphur. 

Table XVI. 

Anioiinf.'t of N and S present in the residues 
from 100 parts of coal substance 460° C, 


24i 


Iloura of heating. 

Nitrogen. 

Sulphur. 

coal eubstanco 

1 45 

0-64 


1-20 

0-60 

. . » . . 

1-28 

; 0-5(} 


1 1-27 

0-51 


1 1-28 ! 

0-64 

1 

1 1-22 1 

0-50 


J.O wU 2-5 

TImo in hours. 

It is evident that the pyridine-soluble constituents 
or this coal are more stable than the correspondinc 
Bubstanc^ in the Two Foot Nine and No. 2 Rhondda 
lor in the latter coals approximately 95% of the 


It js evident from these results that approximately 
14% of the nitrogen present is eliminated from this 
coal at 450° C., ana since this occurs within the 
first If hrs. of treatment the nitrogenous constitu- 
ent decomposed is relatively unstable at this tem- 
perature. Avssociated with the decomposition of this 
nitrogenous substance is the elimination of 20% of 
the total sulphur present in the coal, no doubt due 
to the destruction of an organic substance contain- 
ing sulphur of the same order of stability as the 
nitrogenous constituent. The elimination of pyritic 
sulphur at this^mperature is not very probable. 
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No. 2 Llant wit. —Temperature 460° C. 


Table XVII. 

Percentage of constituents in residues obtained at 
450° C. 


Hours 

of 

Percentage In re.sidue. 

Amoiinl in residues ex 100 




lal substance. 

heating. 

Pyridine* 

soluble. 


Pyridino- 

8olubl(‘. 

I /J-Ccllll- 
luslc. 

1 Kesinic 


31-38 

23-80 i 7-50 

31 97 

1 24 20 

7-71 

l} 

10-04 

11-07 i 7-37 

18-02 

ll-0.t 

0-98 

6r 

15-07 1 

10-34 6-33 

14-42 

0 50 

4-92 


14-38 j 

8-35 ' 5-0:i 

1310 

' 7-03 

5-13 

24 1 

9-49 1 

t ' 

4-.'i0 4-99 

8-68 

; 4-07 1 

4 51 


The analyses of resinic substances isolated from 
various residues are given in Table XVIII. 

Nitrogen and sulphur. 

Table XIX. 


Amounts of N and S present in the residues from 
100 parts of coal substance. No. 2 Llanwit, 450° C. 


Hours of heating. 

.VUrogen, 

Sulpliur. 

Origiiul 

1-49 

2-08 

1 

1-40 

1-72 

2 , . 

1-39 

1-56 

.5 . . 

1-42 

1-40 

24 .. .. 

1-38 

1-22 


The general similarity of iMduiviour during the 
24 hours’ heating of this coal and the No. 3 
Rhondda is thus evident. Residues arising from 
these two eoals contained ^'Cellulosic c'onstituents 
associated with the resinic substances tlnoughout 
the 24 hours’ heating; the ratioti of resinic to 
iy-cellulosio (‘onstituente in the residues are of the 
same order, and indicate a greater stability of the 
resinic as compared to the /3-cel hilo6i<; substances. 
The stability of these latter constituents are of the 
same order and markedly distinct from that of the 
corresponding portions of the Two-Foot-Nine Seam 
and the No. 2 Rhondda. The No. 2 Llantwit un- 
doubtedly decomposes faster in the earlier stages 
than does the No. 3 Rhondda. Th(‘ percentage loss 
of constituente is reiiresented graphically in Fig. 4 


Fig. 4. 



Time lo hours. 


These results show that a nitrogenous substance 
is decomposed in the early stages of the decomposi- 
tion of the coal siibstance. Constituents containing 
“organic” sulphur are undergoing decomposition 
throughout the whole period of decomposition. 

Examination of stabilitg of P-cellulose and resinic 
at 35(r’ No. 2 JAantu'it. 

The examination of the residues resulting by heat- 
ing charge.s of the No. 2 Llantwit at 350° C. and the 
No. 3 Rhondda at 400° C. for various times was 
next undertaken with a view^ lo deU*rmine with 
greater exactitude the difference in stability of the 
/3-cellulo.se relative to the resinic constituents in 
each of tho.s^i eoals. The following results were 
obtained, from which were cahailated the amounts 
of the constituents pre.se/it in the residues resulting 
from 100 parts of coal substance. 

Table XX. 

Constituents in residues from No. 2 TJautirit at 
350° C. 


rcrauituge in n-t^iduc. 

Ho Ill's 

of 


heating. 

l*yridlne- 

.solublo. 

/3-Cell u- 
losie. 

lU^.-'inle. 

1| 

23 74 

L 



20 90* 




21-79 

12-47 

9-32 

n 

*29-30 

19 98 

9-38 

lUi[(«) 

27-21 


1 


27-UO 

17-70 

9-30 


Amount in residue ox lUO 
oonl substance. 


Pyridine. ' 
eolublo. losic. 


llcsinif. 


'22 Go 12-90 

28-80 19-00 

20-87 17-02 


9-05 

9-20 

9-25 


* On rei»catini? licatlng oiicratiou loss of \vt. « 2-11%, 


from which definite points of flexure are evident in 
the curves for both the resinic and /3-eellulasic sub- 
stances. The /8-oeliulose appears to consist of two 
types of substance in equal amounts, and compared 
with that of the No. 3 Rhondda this con.stituont is 
less stable since it is decompo.sed to a 10% greater 
extent for the same duration of heating than in the 
case of the latter coal. The more stable portion 
of the resinic 8ubstanc<^s is more stable than the 
stable resin of the No. 3 Rhondda, and it represents 
a resinic practically stable at 450° C. vSub- 
sequent re.siilts of this investigation reveals a 
marked difference in properties of those two types 
of resin. 


Table XVIII. 


Besklue. 

Original. 

! 5 hours 



1 450° C. 

C i 

I 83-37 

84-53 

H 

7-71 

7-15 

EaUo, C/H 

10-81 

1 11-82 


The anomalous results in the case of the residues 
resulting in the two early periods of heating are 
rather remarkable. The total rejxdition of the 
determination for a period of 2J hours gave prac- 
tically the same results. A similar anomaly is 
evident in the case of the No. 3 Rhondda at 450° C. 
The effect of various temperatures below the tem- 
perature of decomposition of the coal upon the 
amount of substance extractable from a coal is 
under investigation; until this work is completed 
the anomalous behaviour may bo explained as 
arising from the following causes; The amount of 
substance soluble in pyridine obtained from any 
coal that has been heated above its “decomposition 
' point” is the resultant of two opposing factors; 
one, due to the “ unbinding ” of the coal structure, 
results ill an increase of soluble constituents; the 
other proeluccs a decrease of pyridine-soluble con- 
stituents by virtue of the destruction of substances 
which in the unheated coal are soluble in pyridine. 

I The net result will depend upon the relative velocity 
! with which these opposing factors operate. It is 
t apparent from the anovo results that the /3-oellulosio 
j constituent is decomposed more rapidly than the 
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resinic substances, which appear to bo practically 
stable at this temperature. No doubt the portion 
of the ^-cellulose here destroyed is that portion 
rapidly decomposed at 450° C. 

No. 3 Jihondda, 400° C. 


Table XXI. 

Constituents in residue from No. 3 Rhondda. 
Temperature 400° C. 


Hours 

1 roi oontftgo in residue. 

1 Amount in residue 
coal suh8tanc( 

ex 100 



1 



of 

heating. 

Pryidlne- ^ C,-llii- 
soluhle. lo.se. 

lleslnlc. 

Pyridine- j 
sol ubie. j 

[ ^ a-iiu- 
1 lose?. 1 

Pesiiiic. 

IJ 

23 

32-53 : 21-23 

1 ■ 1 

1 11-30 

1 

.32-80 1 

21-40 

11-00 

38-18 ' 25-70 

12-70 

37 03 1 

25-14 1 

1211 

n 

30(50 23-00 

' 13-00 1 

35-00 

22-00 1 

12-01 

102 

22-00 : 11-85 

i 10-75 

21-02 

11-03 

10(10 


The /^-cellulose is thus more readily decom()Osed 
than the resinic substances. The amount of re.sinic 
substance found in the coal substance by direct ex- 
traction was eijual to 1T07% : the iialf-hour residue 
at 450° C. contained only ir21%. At least 2 or 3% 
of the resinic substance is therefore rapidly decom- 
posed. The increase of the values for the /^-cellulose 
in the residues resulting from heating the coal for 
perimls up to 44 hours at 400° C. indicates that the 
“unbinding” of the coal substance renders an 
enhanced amount of /?-f;ellulose soluble in pyridine. 
This is very unstable at 150° C., since the half-hour 
residue at this temperature only contains 19‘93%. 
It is hoped that Avork now proceeding on the extrac- 
tion of the various coals by Harger’.s method (heat- 
ing with pyridine at about 150° C.) will give more 
reliable data as to the amounts of the various sub- 
stances present in the coals. The values obtained 
for the various half-hour residues are shoevn by the 
experiments now to be described to constitute a 
definite basis for tlu' discussion of the various series 
of rcssults at 450° (b and their bearing upeui the 
coking qualities of the coals. 

Table XXI f. 

Pyridine and volatile matter evolved at 450° C. 
from the residues from the pyridine^extraetion of 
“ roA'C.s’.” 


JU’sidue. j 

1 liour 
los^ at 

Total 

volatile 

Tol,al 

pyrulinc 

evolve<l. 

|K<jul\alent 
i volatile iu 

1 original 

i liour 450° C. 

12(1" C. 

450" C. 

1 

450" V. 

1 coal. 

1 

No. 2 Plant wit .. 

0 50 

1021 1 

7 50 

! 141 

2 liours 350° (\ 


1 



No. 2LIantwit .. 1 

0-.50 

18-20 i 

7'7t> 

8-21 

J hour 450° C. 


1 

1 


No, 3 Rhondda . . 

0-58 

9.35 

3-11 

4 14 

j hour 450° C. 





No. 2 Rhondda . . 

()-3l 

l-(54 

1-41 i 

1 1 


I 


‘ To d<'tcrmine if the decomposition of these coals ' 
"’as in conformity with the results obtaine<l by i 
V’hc'oler with other coals, namely, that decomposi- j 
ion Ih'Iow 500° C, was concerned with the desti ne- j 
ion of the pyridine-soluble substances, that portion j 
f the half-hour residue (150°) insoluble in pyridine | 
washed repeatedly with d’luto hydrochloric acid i 
nd then with water until it was fres' from acid, and 
ho washed residue dried for eight hours at 105° C. 
a vacuo. One grm. of the residue was then hcatesi 
11 a porcelain combustion boat at 120° C. in nitrogen 
3r one hour, jind the hjtss of weight determined. The 
oat and its contents were next heated at 450° C. 

1 a current of nitrogen for three hours, the pro- 
^icte evolved were collected in standard acid, 
^d the boat and its contents cooled in nitrogen. 


Other workers have suggested that pyridine com- 
bines with the coal substance. A verj' pronounced 
smell of pyridine was observed in blank experiments 
at 450° C., moreover a solution in water of the 
vapours ovolve<l gave a distinct precipitate with 
picric; acid; con.sequentl.f the eriuivalont of the acid 
neutralised was calculated in terms of pyridine, 
Tho results obtained with the various rc'sidues are 
given in Table XXII, 



0 2 4 0 8 10 12 11 1(5 iH 20 22 24 

Time lii hoars. 


Fig. G. 



0 2 4 0 8 10 12 14 10 18 20 22 24 

Time in ho ns. 


Fig. 7. 



The individual coals yielded no products soluble 
in 10% aqueous caustic potash, and hence no ulmin 
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compounds are present in these coals. The above 
results show that after removal of that portion of ' 
the residue soluble in pyridine the resulting residue | 
of the No. 2 Llantwit heated to 450° C. contains ; 
only a small amount of products decomposable at i 
450° C. The higher volatilb figure for the two-hour I 
residue at U50° C. is duo to the /i-C'ellulosic consti- ; 
tuents not being rendered soluble, or not being pro- | 
duced as a secondary pro<luct by preheating. 'J'lio 
close agreement between the pyridine conUuit of the ! 
two residiuw from this coal indicates a similarity of | 
chemical nature of that portion of these residues I 
stable at 450° G., and constitutes direct evidence j 
of the union of pyridine with the coal substance. } 
Moreover, tho decrease in “acidity” of the cor- 1 
responding portions of the other coals is evident * 
from tho decrease in the amounts of pyridine in 
the residues. The high volatile figure of the half- 
hour residue of tho No. 3 Rhondda may he du(‘ to 
the same causes as i.s the higher volatile figure of ; 
the 350° C. residue of the No*. 2 Llantwit compared j 
with the 450° C. residue from the same eoal. The : 
No. 2 Rhondda, from the above results, yields its i 
maximum pyridiiio-soliible after the half-hour heat- j 
ing at 450° C. and contains no other constituents j 
decomposable below 450° C. It is evident that in j 
the study of the decomposition of the coals con- ; 
corned at temperatures below 450° C. tbe major ' 
portions, if not all tbe products undergoing change, ' 
are those soluble in pyridine, and further that the i 
volatile matter expelled from any coal during a j 
given period at 450° 0. may be regarded ns arising ' 
from the destruction of tlie pyrhlinc-soluble sub- 
etances. 

The individual curves representing the dccom- ! 
position at 450° C. of llic pyridinc-solulde, /l-e(4lu- 
losic, and resinic! constituents of the several coals 
are grouped in Figs. 5, 0, and 7 i -11001 ively, from 
which the general relative ease of decomposition of 
these constituents becomes evident. 

Tho main re>sults of this investigation are as 

follows : — 

(1) The <lec{)mj>osition of the coals at temperatures 

up to 450° results in tin* destruction of the 
pyridino-soluhle constituents of the coal sub- 
stance, I 

(2) Tho stability of the pyridiiie-.soluble con- ! 
stituents in the r oals examined is in the folloAv- : 
ing order of decreasing stability: — No, 3 
Rhondda, No, 2 lilantwit, Two-fool-Nine, 
No, 2 Rhondda (see Fig. 5). 

(3) Tho decomposition of the pyridine-soluble con- ! 
stituents results in a more rapid (lecomposition , 
of the /?-cellulosic substances than of tbe ' 
rcsinic compounds. In all probability the j 
y3-ceIIulosic constituents are tho first to deconi- ; 
pose. 

(4) Two types of /S-colIulosic and rcsinir- coiupoiinds 1 

occur in each of the coals cxamiiuHi; (ci) one j 
type is readily decompo-scsl at 450° C., (h) the ! 
other type is comparatively stable at this tern- j 
perature. i 

(5) The typical coking coals contain an ajiproxi- j 

mately hornogenerms (i-c<‘IIulosic class of sub- 1 
stance readily decomposed at 450° C.. whilst 
the other coals examined contain nearly eipial 
amounts of the two types enunierat<‘d under (1) 
(see Fig. 6). Tbe.se facts are generally char- i 
acteristic of the resinic sulistanci^s in these i 
coals, although the homogeneity of tho resins I 
is not so well marked in the true coking coals ( 
(see Fig. 7). ; 

(6) The stability of tho /?-cellulosic relati’ c to tho ; 
resinic compounds is more pronounced in the 1 
No. 3 Rhondda and No. 2 Llantwit than in the ' 
typical coking coals, 

(7) The progressive decomposition of the jS-cellu- 
losic and resinic substances in the case of tho 
coking coals results a rapid increase of the 


ratio of resinic to )8-oellulosic constituents. In 
the other coals the increase of this ratio is very 
gradual. 

(8) Progressive decomposition of the coal substance 
at teinimratures not exceeding 460° C. will 
ultimately result in a residue devoid of i3-oellu- 
losic Kuhstanco but one which still contains 
resinic substances. 

(9) Nitrogenous compounds in tho coal are de- 
stroyed; at 450° C. tho nitrogen eliminated 
repres<uit8 approximately 10% of the total 
nitrogen present in the coal. 

(10) Sulphur compounds are more readily decom- 
posed in the highly bituminous than in the 
loss bituminous coals, certain of which do 
not evolve volatile sulphur compounds at 
450° C. 


Edinburgh Section. 


Merfintj held at Edi)ibur<jh^ on February 27 , 1920 . 


1)15. I). 8. JRRDAN IN THE rUAni. 

R.\TK OF CORROSION OF ALUMINIUM. 

IIV G. If, BAILEY, D.SC,, IMl.D. 

The author introiluced his subject by pointing out 
that tlie large bulk of tiie work done in this direc- 
tion gave entirely fallacious results owing to tho 
fact that, alteration in weight during corrosion 
afforded in ilscll iio trustworthy information. He 
then <lealt uilh niethcMls of prowHluro based upon 
metliods formulated and puhlished (Railey, J. Inst. 
Metals, 1913, 9, 79). Having recounti'd tho steps 
to bo taken and the proeantions to bo obsi'rved, he 
.-allowed that a definite ineasnro of the extent to 
which a sample of nlnminiuni liad Iwen corroded, 
in terms of the metal so ( ornxled pi'r day per lOU 
s(j. cm. of surface, was givmi hv 

GIU!;' (S-hu;-W) 

wh('r(‘. W was tin*, weight of the she<‘t employed, 
a? its Widglit after exposure, and 8 tho weight of 
tlu‘ prindpitaie obtained from the corrosive liquid 
after ignition. 

It was poinU'd out that a prolonged and varied 
series of experiments had bc‘on carried out, extend- 
ing ()V(‘r a period of nearly ten years, which had 
tnlly confirmed the value of this method of 
estimation. 

Tv|>ical results wi're then quot(*d as to tho effect 
of teniporatnre, time of exiiosnro, concentration of 
the corrosive medium, deposits on tho metal and 
other variables. For most of tho details relating 
to tho method his original paper (lac. cit.) may be 
CO ns Hik'd.'' 

Diagram 1 summarises tho results of experiments 
carried out with a view k> ascertain tho effects of 
concentration of tho liquid reagent. It is plotted 
111 logarithrnie tc'rnis to show more clearly the be- 
haviour of the lowt'r degrees of concentration, and 
sonu> rem.-ii kahle ell^'cts of liiglier concentration are 
also aiiparent. 

Some observations Avero then made upon tho 
cfkxds observed when the liquids used were at high 
and even boiling temperatures, under which con- 
ditions tho })henomena exhibited were by no 
means comparable with those shown at ordinary 
temperature, though in many respects considerable 
analogy was apparent. 

[The remainder of the paper follows in extenso.’] 

* A correction has been made In the formnia there given (or 
which the author is indebted to the timely orlticism of Hr. G. 
Jones. 
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In practice, at ordinary temperatures, the 
amount of reagent taken is always largely in excess 
of that which can be reacted upon during the period 



Diagram 1. 

of exposure. The nuoNtion as to when the limit of 
acuvity will bo reaelied by reason of the exhuustion 
of the reagent or the effect of its rciJuccd concen- 


I imposed by the accepted equations for their reaction 
' with aluminium. But if the residual liquid from 
: this reaction bo raised to say 50° C. its activity is 
' restored and a very distinct corrosion takes place in 
both cases. 

Aluminium placed in* contact with 200 c.c. of 
I Njl (3*6%) hydrochloric acid at 95° C. dissolved 
! rapidly and Cimtinued to do so over a prolonged 
I period. The liquid became more viscous but re- 
I mained translucent, until the relationship of the 
chlorine to aluminium reacted upon, approximated 
■ to that required by the formula Al,(OIlXOl. It 
was, however, materially changed in character and 
had become not only visc’ous but strictly colloidal. 
On further continuing the experiment (for the rate 
; of corrosion was still very pronounced) turbidity 
appeared, and this rapidly gr(?w to a bulky gelat- 
inous precipitate containing very little chlorine and 
corresponding to the formula Ab(()II),^Cl. The 
corrosive activity was still manifest, and appar- 
ently it is possible to carry on the reaction 
indefinitely with a quantity of hydrochloric acid 
which, at ordinary temperatures, would react only 
upon a very .small fraction of the aluminium 
exposed. 

Similar effects* were found with other acids and 
have been observed by Seligman and Williams 
(this d., 1917, 409) in the case of acetic acid. The 
solid product ultimately obtained is hydroxide of 
aluminium, whilst the free acetic acid (200 c.c. of a 
2, ' solution was used in my experiments) remains 
practically unchanged in amount and is still active. 

Such effects cannot be, of course, of tho same 
order as expi'rirnents conducted with a largo excess 
of the acid at ordinary temp(iraturee, ana appear 
to be mainly the results of oxidation through tho 
intermediary of basic salt production and afford a 
prelude to tlie last section of my paper. 

The proteclive coating formed daring corrosion. 

We have seen already that wlien the (‘xposure of 
metal to a liquid lias been somewhat prolonged 
there is a very di; tinct docrcaso in the rate of 
corrosion resembling the parallel case of metallic 
lead. Independent experiments have shown that 
this cannot bo attribuU'd to a loss of concentration 
in tho roagemt. Nor is it attributable, otherwise 
than exceptionally, to tho diluent or inhibitivo 
a('tion of tin? soluble by-products which may bo 



tration upon tho rate of corrosion is of some 
interest. For instance, to take two quite different 
reagents, caustic soda and hydrochloric acid become 
tehausted and cease to show corrosive action at 
prdmary atmospheric temperatures at the limit 


formed. In mineral acids of medium concentra- 
tion only soluble products are formed, but in the 
majority of cases solid products consisUng chiefly 
of alumina and small amounts of the oxides of iron 
and silicon separate as the result of oxidation and 
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remain cither in suspension or attached to the 
metallic surface. Thus is formed the protective 
coating which, of course, interferes with the direct 
action of the reagent and reduces the rate of 
corrosion. 

Such reduction is much more marked with impure 
motiil than with that of high purity hecausc iji tlie 
initial stages the rate of corrosion is greater in 
metal of low purity, so tliat not only is there more 
alumina formed hut still more of the other oxides. 

Tho result is manifest and 1 api)end, merely as 
one example out of many, that of the course (»f 
corrosion when two samples of aluminium, the om; 
of tho highest purity, and the other metal 

of 98*8% purity, containing nearly 0‘9% of iron. 
These were exposed over a prolongt'd pi riod (nearly i 
four days) to a solution of ammonia of lY/l concen- 
tration (1*8% NH,). 

Experimental means were devised for estimating 
tho amount of corrosion and the amount of the 
adherent deposit at frequent intervals. The 
accompanying diagram shows the results of the. in- 
vestigation in a typical case. The amount of the 
adherent deposit is shown by the hrokin curvt's 
which are on a vertical s<'ale such that tin* maxima 
arc, for 98*8% metal (()*9% Fe) 240 mgrms. per IDU 
sq. cm. of surface, and for the high purity metal 
50 mgrms. Tho larger of these deposits is a mere 
film about 0*01 mm. in thickness. 

It is evident that if the dei)osit be allowed to 
remain upon the metal tho rate of corrosion at the 
end of tho period is reduced about live-fold owing 
to the protection afforded. This ojH'ns up possi- 
bilities in the way of ai)plications to the arts and 
manufactures by which the ellects of (Mu rosion may 
be minimised. Already, by tlu! use of sixsial 
means important developments have arisen from 
tho facility with which a thin ox!<lised film on the 
surface of aluminium lias afforded p('rfe< t insula- 
tion under tolerably high tension <‘h‘ctrie currents, 
and the same principle may find application in the 
protection of chemical jilunt against corrosion. 
Aluminium alloys containing a small percentagi' of 
copper show this propiu ty of self-protection against 
corrosion and open up the possibility of advantage 
coupled with tho application of metal having a 
much higher tensile strength than that of alu- 
minium itself, Proceeding on the basis laid dow n, 
it will he manifest that by modifying the course of 
procedure and introducing corre< tions in the ex- 
pressions made use of in the calculations, metals 
such as zinc, copper, iron, et<-., and even alloys such 
as brass may be subjwted to similar metlnxls of 
investigation with considerable precision, 

Aihlitiondl. 

The following observations at atmospheric tem- 
peratures are from various .sources and have bi'en 
nearly all confirmed or corrected by the author of 
this paper. The results which appear in the fore- 
going diagram are not include<l. They have been 
classified in such a manner .is to condense the state- 
ment as far as possible, and where values for C’R 
need to be given these are placed in parenthesis 
and are for 15° 0. 

I. Substances vhose (Jit is pracficaltif nojlujible. 

(a) Gases. — Air or oxygen, carbon monoxide and 
dioxide, chlorine, hydrogen sulphide, sulphur di- 
oxide; all unsaturated with watcu-. 

(b) Organic compounds. — Acetone, alcohol and 
alcoholic beverages, anti.s<>pti( s, benzol, citric acid, 
ether, oils, fats and fatty acids generally (if free 
from mineral acid), formaldehyde, glycerin, gelatin, 
salicylic acid, saliva, tannic and gallic acids, tar- 
taric acid, phenol (even in solid state or alcoholic- 
solution), lactic acid. 

(e) AqUMus solutions. — Boric acid, salts of 
alkalis and alkaline-earths, except when alkaline or 
acid in reaction; also salts pf many other metals. 

II. Substances whose aqueous solutions show \ 


higher corrosive properties:— Q uMb of copper, iron, 

' mercury, lead, silver, etc.; hydroxide of calcium 
i and other liydroxides of alkalis and alkaline-earths ; 
i soclium ahiminate, sp. gr. 1*13. highly alkaline; 

, oxalic acid (4*5 ' solution, CK=5*9); hydriodic 
;,rul: hvdroliuoric acid; ammonium chloride 

(.■)-;k) (’1? 50): sodium tliioride (saturated solu- 

tion, (Ml- O'O); sodium' chloride (saturated solu- 
tion,’ (’ll 12*0); calcium cldoride and potassium 
chloride, also iodide, have, however, very slight 
action. 


Liverpool Section. 


Meeting held on .ipril 22, 1920. 


DU. K. V. AH.MSTRONC IN THE CHAIU, 

CATALYTIC ACTKON AT SOLID SURFACES: 
SOME FACTORS CONTROLLING THE 
RAl'E OF KYDROOENATJON OF ETHYL- 
ENIC COMPOUNDS IN PRESENCE OF 
NICKEL. 

HV K. V. AiniSTUOXC, D.SC., AND T. 1'. UlLDlTClT, 
n.SC., I'.T.C. 

The ku-linique of the catalytic hydrogenation of 
liqiihi organic compounds is sufficiently well iinder- 
Rtood to permit investigations of tho chemical kine- 
tics of the action to be carried out with considerable 
precision. Of all surface actions it is probably that 
best adapted to troatmont of this kind, since the 
progress of hydrogenation may lie follow^ed directly 
by measurements of the absorption of hydrogen, 
whilst the action is suitably rapid and may lie 
studied ov*T a rangt- of temperature at which con- 
stancy of the latU-r factor is comparatively easily 
nu.intaiiM'd. 

With the exception of a few measurements of 
Viiie of hydrogenation of organic compounds in 
jiresenee of colloidal palladium or platinum, liow- 
ever, work of this ty{)e has hitherto been concerned 
with the saturiition of the mixturi' of glycerides 
present in natural oils, where it has Ikcii difficult to 
study tho hydrogenation of a single^ chemical in- 
dividual. j 

In most of the studies of tlie rate of hydrogenation 
of uiisuturated fatty oils which have appeared 
within the past few- years the main action is 
referred to the unimoh'cular or “ logarithmic ” 
iyp(\ in wliich the same fraction of the substance 
present at a given moment is changed in successive 
equal int«‘rvals of time, and which is expressed 
mathematically as 

dxjdt = k(<i - .r) or k j t log a /(a-x') 
where a- total volume of hydrogen recpiircd to 
saturate the glyceride present. For example Fokin 
(Z. angew. (’hem., 1908, 22, 1451, 1492) states that 
the reduction is to l)e included in the category of 
unimoleculnr reactions, hut that the curves often 
show a straightiuiing out towards the abscissa axis. 

Moore, Richter, and van Arsdel (J. fnd. Eng. 
Chem., 1917, 9, 451), who studied the incomplete 
hydrogenation of cotton-secsl oil, found that the 
linolein pres<oit hydrogenated very much more 
rapidly than oh'in, and that the relative speeds of 
hydrogenation of tlu- two glycerides could be varied 
within limits by alteration of temiieraturo or pres- 
sure. The relation betwc'en fall in iodine number 
and time is stated to take the form of curves show- 
ing a general similarity to a logarithmic curve, but 
“ flattening out sooner than expected in every case, 
as though the catalyst was lo.sing its activity.” 

Ueno (J. Chem. Ind. Tokio, 1918, 21, 749) con- 
cluded that the rate of hydrogenation of fatty oils 
is expressed by the simple unimolecular mass-action 
equation given above. 
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Ubbelohde and Svanoe (Z. angew. Chem.. 1919, 
32, 257, 269j 276) have compared the general effici- 
ency of various types of hydrogenation apparatus, 
and have noted that linolein yields a mixture or 
oleins (ordinary olein and “ iso-olein ”) on hydro- 
genation. Moore has made the further observation 
(this J,, 1919, 320) that ordinary olein (the gly- 
ceride of liquid oleic acid) Itself is partially traii.s- 
formed during hydrogenation into “ i.so-oleins ” 
(derived from elaidic and solid iso-oleic acid). 



Fii/ 1. 


Thoinatj (this J., 1920, 10 t), employing a (iloeed 1 
apparatus, has given a mathcmaiical analysis of ■ 
observations upon the rate of liydrogermtiun of ! 
olive oil (consisting mainly of tri-olcir^ based upon i 
the unimolecular mass-action equation, and alloAv- j 
ing for the sim iltaneons proceeding of the two ! 
hydrogenations— I !. it of linolein and that of olein, j 
The unimolecular cKinstants lie obtained are in ' 
;ood agreement witli the experimental data. j 

On the other hand, experiments ])revioufily i 
lescriln^d by us (Proc. Roy. Soc., 1919, A, 96, 137) i 
rith olive, cottonseed, linseed and whale oijs, in ! 
rhich the hydrogen was continuously ])ass€d 
hrough the hydrogenation apparaiuH, and the 
ibeorption measured at short intervals by meter 
cadings l>eforo and after passage through the | 
atter, showed that oils from various sourees arc 
p^drogenated, broadly speaking, at a constant rate 
ptil only about 19—20'/ of glycerides more un- 
jkturated than olein is left, after which an abrupt 
tango occurs. Soon, however, the rate .settles 
bwn again to approximate constancy ; then, after j 
ints|rvnl, it gradually declim's a« a state of 
ktnration is approached. 

t From llie mainly linear nature of the curves thus 
■<tain<*d, it was concluded tha^ the action which 
is actually measured represented the decomposi- 
)ii by hydrogen of an unstable complex formed 
itwtHui nickel and the un«aturated comjmunde. 
jie first process was held to be a relatively fafit 
pilibrium action, with the balance strongly in 
rour of the unassociaied constituents, whilst the 
ipnd (measured) action was relatively slow. It 
important to bear in mind that, in any study 
^the velocity of a chemical change, only the 


slowest of a series of actions taking place at the 
same time is being measured. 

In all such cases it is of first importance to 
obtain the correct chemical interpretation of the 
mathematical reenlts, for tlie latter, after all, serve 
only to interpret the forifi of the curve which repre- 
f^ents the general relation beiwt'oii tin; chemical 
i action and the timo taken, and do not necessarily 
j point to the reason which causcH the curve to take 
j a particular form. There is thus at present a con- 
i flict of evidence hetween logarithmic and approxi- 
I mately linear relations for the amount of hydrogen 
j absorbed /time. 

j Now, a logarithmic curve represents a con- 
j tinuoiis decline in the amount of cliemical action 
I as time progresses, wliercas a true linear curve 
I represents chemical action as independent of the 
i progress of time. (Jonsequeiitly, an approximate 
linearity indicates that the action, afl^r a given 
time, has proceeded to a greater extent than if it 
was of the logarithmic ty])e. It is certain, then, 
that a true logaritlimic action could not approach 
linearity owing to any abnormal decline of 
catalytic activity, since this would deflect the curve 
still further towards the liorisxintal (time) axis. 
It should be empha.sized tliat ilie al)soliitcly linear 
portion of oiir curves extends well beyond the 
limits of exi)erimental error; thus, in the ca.se of 
various hydrogenations in presence of nickel, the 
following table shows the relation l)etween the total 
absorption of hydrogen obtained, and the time 
takeHj to the absorption of hydrogen and time 
occupied in tracing the initial completely linear 
portion of the curve : - - 


Initial 

liydrogonatlon, linear i>ort.ion. 


riiKatumtcd 

coinpouiid. 

'iomp. 

“O'. 

Litrrs 11, 

, nlisorbcd 
iu iiiinH. 

LltreaJH, absorted 
in mins. 

(’ottoiibcod oil 

)80'’ 

:io3 

' 73 

12-8 

! 17-7 

l.inboed oil 

180“ 

‘'2-9 

1 51) 

10-4 

1 13-8 


140“ 

i»0 

; 00 

9-3 1 

24-8 



22-7 

i 50 

9-9 1 

9-5 

Ktliyl cinuainato 

140° 

12-65 

; 20-7 

11-25 ' 

23-4 


180° i 

12-.5.5 

' 22-4 

10-25 i 

15-9 

Anotliol 

140° ’ 

i;{15 

1 49-0 

7-50 : 

20-.3 


180° 

l:i-40 

; 30-3 

10-10 1 

1 

18-0 


The ahsolukdy linear portion may thus occupy from 
40 to over HO/ of tli<‘ total absorption of hydrogen, 
and from 15 to over C0% of tho total time occupied 
by tho action. 

On the. other hand, it is obvious that tho action 
could not possibly express itself in a linear form 
'throughout its whole course, for tho following 
reasons : — 

(i.) As previously pointe<l out (Proc. Roy. Soc., 
A., 1919, 96, 137), the diminution of the amount 
of unsaturated compound must ovontually affect the 
equilibrium 

-(’H:cil+Ni z! Ni), 

(ii.) The evidence which go<‘.s to show (ibid., 1919, 
96, 322) that the action 

Ni f-CII -CH,- - (Ni, -(^H, C1I,-) 
r* (Ni, -Cll:CH-) + >l. 

although /coble at 180° C., is in certain cases suffi- 
cient to permit of tlie transference of hydrogen 
from a saturated molecule of one species to an un- 
saturated molecule of another indicates that tfio 
saturated grouping — — when present in 
sufficient concentration (i.e., towards the close of 
the action) may commence to compete with the 
diminished amount of unsaturated compound in 
tho^uilibria set up with nickel. 

(iii.) As in all the.se actions, by-products more or 
less toxic to tho catalyst will gradually accumulate, 
and tend to exert a definite influence (although hut 
small in the hydrogenation of highly purified com- 
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pounds) upon the activity of the nickel and the 
speed of tho action. 

Many investigators in this field have employed a 
closed type of reaction-apparatus from which no 
gas escapes during the action, so that any volatile 
products, toxic or merely fnert, must accumulate in | 
tho system. I 

Experiments arc quoted later wliieh were con- | 
duct^ with the same apparatus, but in which tho ; 
customary method of operating (with a free passage ; 
of hydrogen) was replaced by a “ closed ” system in j 
which the hydrogen was simply drawn in to replace | 
absorbed gas as the action proceeded. Tho results j 
emphaeieo the extent to which traces of gaseous im- J 
purities will accumulato when a relatively largo , 
volume of hydrogen is absorbed wiUi only a small i 
closed gas-space, and show that it is necessary i 
under these conditions to pay due attention to tho ; 
altering concentration of hydrogen in the gas- j 
space. , j 

Tho study of the liydrogonation of some synthetic ' 
ethylenic compounds has l>eon undertaken since ; 
those substanees are not only entities thcnrselves, j 
bub are more easily purifitM.! than the glycerides and "'j 
IX)S8ess only one eihylenie linkage. The compounds j 
employed, which were carefully purified by frae- 
tional distillation in a vacuum Ixdbre hydrogenation, 
wore: ethyl einnamato, ,.CH :CU.COOC„II,, : 
and aiiethol, ClI,O.C,jH^.Cll!CII.CH,. For com- i 
parison with our pre.sent data, the curves (fig. 1) 
obtained in hydrogenating, at 180° C. in presence 
of 0’2% of nickel, olive, cotton-seed, linseed, and ; 
whalo oils are ropro<lueed. Olive oil contains hut 
little linolein, eotton-seed alout 50% linoleiic and : 
25% olein, linscHHi oil about 20% olein, and the , 
remainder mainly liivolein and linolenin, w’hilsb 
whale oil contains too complex a mixture of 
glycerides of acids of varying degrees of iinsatura- , 
tion to be of any utility for the piosent purpose. | 


1. Hydrogenation, of ethyl cinnarnate and of 
nnethol at 140° and 180° C. 

100 grms. of each of these compounds was hydro- 
genated in presence of O' 15 grm. of nickel under 
conditions comparable to those in the hydrogona- 



ahsorbed in litres as ordinates against time in 
minutes as abscissse), and are also reproduced in 
the tables. Tho latter give details of time in minutes 
(t) and hydrogen absorption in litres (v), with the 
respective constants for a linear relation (K=v/0 
ana for a unimolecular action, 

log Y'j{Y'-v). 

represents tlie Total volume of hydrogen 
(measured at tlie kun pern turn of tho mekjr) 
required to saturato 100 grms. of the organic 
compound. 

For ethyl cinnarnate (meter temp. 19°) V' = 13'60, 
and for aneihol (meter temp. 15‘5° C.) V'-16'(X). 

Ethyl cinnamatk. 


At 110'^ C. At 1S()° C. 


! 

r. 

K. 

K'. 

t. 

V. 

K. 

K'. 

2-8 

1-M) 

0 5:5(5 

0-0181 

31 

1-85 ' 

0-597 

0-0204 

fl-fl 

2-80 

0-509 

0-0182 

6-3 

4-10 

0-651 

0-0247 

81 

3-95 

0-488 

0-0184 

9-5 

6-20 

0-053 

0-0278 

11-2 

0-45 

0-486 

0-0198 

12-7 

8-25 

0-050 

00318 

141 

(5 90 

0-490 

0-0218 

15-9 

10-25 

0 045 

0-0383 

17-2 

8-40 

0-488 

00243 

19-1 

11-95 

0-620 

0-0480 

2()S 

9-85 

0-485 

0-0275 

22-4 

12-55 

0-560 

0-0197 

2:{-4 

11-25 

0-481 

0-032(3 






12-40 

o-4i;8 

0-0398 





29-7 

12 55 

()-42:5 

00375 
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At 1 10^ V. 



At 180 

C. 


t. 

V. 


K'. 


V. ] 

K. 

K'. 

2-9 

0 ( 50 

O' 207 

0-0057 

2-9 

1-70 

0-580 , 

0-0108 

0'8 

1-70 

0 - 29:5 

O-OOSl 

GO 

:5-40 

0-507 1 

0-0173 

8-7 

2-90 

0-:i:5:i 

()-()lt)0 

91 

5-10 

0-5(30 

0-0185 

11(5 

4-10 

0 : 55:5 

0-0111 

12-3 

6'85 

0-557 

0-0197 

14-5 


0:5(52 

0-0119 

15-4 

8-45 

0-549 

0-0212 

17 4 


o-;5(m 

()-012() 

18-6 

10-U) 

0-543 

0-0233 

2()-3 

7-50 

0:5i59 

o-oi;i5 

21-5 

11-50 

()-535 

0()256 

2:5-2 

8-50 

0-3(57 

0-0142 

24-4 

12-75 : 

0-522 

0-028-4 

2(5- 1 

9 50 

0-3(31 

0 0150 

27-3 

13-30 

0-187 

0-0283 

29-1 

10 40 

0-:i;.7 

0-0157 

30-3 

13-40 

0-442 

0-0201 

;52-0 

1M5 

0-318 

0-0162 





35-0 

11-90 

0-310 

0-0169 





38-0 

J2-45 

0-327 

0-O172 





40-9 

12-80 

0 : 5 1 3 

0-0171 


' 



43-9 1 

13-00 

0-296 

0-01(56 





4(5-9 i 

13-10 

0-279 

0()158 





49-9 ! 

1:M5 

0-2(53 

()()150 






II. Hydrogenation' of ethyl cinnarnate and anethol 
at 180° ('.-^'closed system." 

Tlie liydrogenations at li^0° C. were n('xt repeated 
under somewhat different conditions — the usual 
exit of the apparatus was connected to tho hydrogen 
supply through one of the meters (tho former gas 
inlet being closed), thus connecting tho gas-space 
above the hydrogenation system to tho gas supply, 
and hydrogen was drawn in as the action proceeded 
to replace that which had l>een absorbed. 

'I'he results were different from those previously 
obtaincHl and, when plotted (fig. 3), were found to 
giv(^ curves frequently clos<'Iy related to tho loga- 
rithmie type. Exi)erimenls were made in each case 
with nndried hydrogen and with hydrogen parsed 
over a long layer of calcium chloride granules, with 
numerical results as giveai on next page. 

These results are typical of a number of experi- 
ments; some give increasing unimolecular “con- 
stants,” others moderately concordant values, and 
others (notably those with undried gas) give 
“ constantfl ” which eventually decline oonaider- 
ably. On resuming hydrogenation by the con- 
tinuous gas-flow method, tho usual approximately 
linear graphs were obtained, but where undried 
hydrogen nad been employed the rate was found 
to have declined — i.e., the catalyst had lost 
activity. 
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Ethyl cinnamatk (V'<*13'60, meter temperature 10®) 
Dried hydrogen, Undrled hydrogen. 


t. 

! V, 

1 

K. 

K'. ' 

1 

r. 

! K. 

' K'. 

1 


101 

0-520 

0-0173 

.0 

1 -27 

0-035 

I 0-0213 

4 

2-31 

0-577 

0-0202 

4 ! 

2-49 , 

0-622 

0-0220 

() 

3-40 

0-577 

0-0211 

0 

.3.55 ! 

0 592 

0-0219 

10 

5-65 

0-565 

0-0233 

8 : 

4-40 1 

0-557 

0-0216 

12 

: 0-70 

0-558 

0-0245 

10 

5-1,3 1 

0-613 

0-0206 

14 

702 

0-544 

0-0255 

12 

5-77 ' 

0-481 

0-0199 

10 

8-,5:j 

0-533 

0-0208 

15 i 

0-50 i 

0-433 

0-0188 

18 

O-.'IO 

0-522 

0-0283 

20 

7-51 1 

0-.376 

0-0174 

20 

10-14 

0-507 

00297 

25 < 

8-20 ! 

0-328 

0-0160 

25 

11-90 

0-470 

0-0301 





28 

1203 

0-451 

0-0409 

i 




:;o 

12-83 

0-428 

0-0410 





85 

12-88 

0-308 







Anktkoi,. 


remaining experiments were confined to the case 
of ethyl cinnamate, which wae proved to yield ethyl 
/ff-phenylpropionate (luantitatively both at 180° 
and 140° C. 

It was natural to consider whether the action was 
likelv to proceed by a dtheront mechanism merely 
by altering tho mode of admission of hydrogen to 
the system, or whether the small amount of gaseoue 
impurities present in the hydrogen or emanating 
from the organic compound diminished tlie e-oncen- 
tration of hydrogen in the gafl^9pace notably. 

If S is the total giis-spnco available, v the volumo 
of hydrogen absorl>e<.l at tiiru; f, and P tho por- 
I centago of hydrogen in the gas employed, the 
' volume of gastH)u.s impm'ity in the gas-epaco when 
I V litres have been absorbed is 1J(100— P)/P, so that 
i coneentrution of Hj in gas-space at time t 

! . ^ p \ 

100 si 1* / 


Drlwl hydrogen Uudriod liydrogcn 

(V' — 10-20, inot-cr U'uip. (V'== 10-00, uieter teinp. 15-5°). 


'•i 

1 

1 

i K. 

1 

K'. 

1 

i 1. 

i 

V. 

K. 

1 j 

0 

! n-77 

1 0-385 

0010(5 

0 

0-95 

0 475 

0-0133 1 

4 

' 1-09 

0122 i 

0-0120 

4 

1-05 

0 412 

0-0118 1 


; 2-47 

0-412 1 

0-0120 

0 

2-21 

0-368 

, 0-0108 

8 

1 3-18 

0-397 ; 

0-0119 

8 

2-73 

: 0-:i41 

0-0097 

10 ! 

! 3-81 

0-381 : 

00117 

10 

3-18 

0-318 

00096 

15 

5-01 

0-:i.36 1 

0-0108 

15 

4-00 

0-207 

; 0-0083 

20 : 

0-00 

0-303 i 

0-0102 

20 

4-. 58 

0-229 

; 0-0073 ' 

25 

0-80 

0-272 ' 

0-0095 

25 

: 5-01 

0-200 

' 0-0065 1 

30 

7-40 

0-247 j 

0-0088 

.30 

5-.35 

0-178 

1 0-0059 





35 

5-(50 

0-160 

1 0-0053 





40 

5-81 

0-145 

0-0049 i 





.50 

(5-13 

0-126 

0-0042 





00 

(5-3(5 

0-106 

0-0037 1 


‘Op£n\. ’CL05Eo' iiiYSTEM 



3. 


[n the other cases no perceptible diminution in 
>0 was observed. It may be added that anetliol 
8 observed to furnifili email quantities of a solid 
fstallino compound (at present under investiga- 
n) ae well as the normal product of hydrogena- 
n, dihydroanethol, when treated at 1^°, and 
►ecially in the “ closed ” apparatus. Since it was 
iired to eliminate any possible action other than 
kt of saturation or the ethenoid bond, the 


Assuming the rate of aljsorption is proportional to 
this concentration, 

ilV KP y 100 -P. , 

ci«nioo,s(‘’^ p *’) 

S & P are (“on.stant for the same apparatus and 
supply of hydrogen .so tiiat this may be written in 
tile form 

dp/df = K"(V"-v) 

where V'' = PS/(100™P), total volume of 

h^’drogen which can bo absorbed before the gas- 
space is compIeUdy hlled with impurities. 

lleiico K" = l It log V'7V"-i;). 

On attempting to aj)ply this hypothesis to results 
of the typo indicatod above, it was found that in 
some <*a,ses more hydrogen had boon absorbed tbari 
the value V" permitted, possibly in consequence of 
diffusion in the connections during the slower 
stages of tho al)sorption. 

A further series of experiments was therefore 
made, in wliieh carefully dried hydrogen was em- 
ployed as before, and a long capillary tube inserted 
iH^tweeii tho dryiiig-tube and the inlet to the 
hydrogenation apparatus. 

It was calculated that a How of only 0-02 litre 
per minute through tlic capillary employed 
required a linear veI<K‘ity of about 30 cm. per eoc., 
so that back diffusion would bo practically sup- 
pressed. Tho volume of the gas-space in tho appara^ 
tiis was measured, allowing for tho volume occupied 
by 100 grins, of ethyl cinnamate at 180° C. (120 c.c.) 
and found to be 648 c.c. Tliis volume of gas at 
180° C. would occupy 412 c.c. at 15°, tho tempera- 
ture of the meter throughout the next series of 
eximriiiients. 

Tho percentage of hydrogen available for absorp- 
tion was then calculated as follows: — In an experi- 
ment X litres of (dry) hydrogen had be^en absorbed. 
A sample of the gas in the gas-space was then 
extracted and analysed, and from the percentage 
of hydrogen (/>) the volume of hydrogen in the 
vessel was found (:c litres) 


Whence, % Ha- 


X-f a: 
X-i-0-412 


so that the total volume required to fill the beaker 
space completely with gaseous impurity (-V")- 
0'4r2P/(U)0 — P) litres. Obviously, this expression 
takes account of impurities originally in the 
hydrogen and of those resulting from the organic 
compound, and is only strictly valid if we can 
assume that the latter accumulate in the same way 
as the former. 

It wuvs found, however, that the residual gas 
generally contained 2 — 3% CO,, 4 — 10% calculated 
as CH4 & 40 — 60% Ha, so that tho bulk of the 
impurity was nitrogen, evidently from the original 
hy^ogen. The ‘‘organic" gaseous impurities are 
therefore relatively small in comparison with the 
nitrogen. 
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Experiments were then made, using the 
“ closed ” apparatus, with 100 grms. of ethyl 
cinnainate and 0'15 grm. of nickel in each case, 
employing dried gas from four dilferent cylinders 
of electrolytic hydrogen, with the capillary tube 
inserted to eliminate back'-diffusion. 

The next table contains the results obtained, 
giving 

V , and K--:vlt as in the previous cases. 

K', the “ unimolecular constant ” calculated with 
respect to the total bydrogem absorbable by the 
ethyl cinnainate pres<mt (V’’'-=13‘40 at 15*^). 

p, the percentage of hydrogen in the residual gas. 

P, the effective percentage of hydrogen calculated 
as shown above. 

K'', the “unimolecular constant” calculati^ 
with respect to the total hydrogen absorbable when 
the aocumulat<xl impuritie.s would occupy 618 c.c. 
at 180° (or 412 c.c. at 15°) (V" calculated from P UvS 
described). 

The extreme variability of V" as P increases from 
98% upwards i.s to be emphasised, and ia a eonse- 
quonee of the asymptotic nature of the curve eorre- 
sponding to V"-0-4l2 P/C (100-P). (V" beeomes 
00 when P:^100%). 


creases (in the above series they would, of course, 
bo constant for V'' = 13‘40, i.e., ‘‘effective %H, 
97-0) ; 



Fig. 4. 


(iv.) As the purity of the hydrogen and the speed 
of the action (measured by v j t) increase, the abso- 
lute values of the constants K" fall; this is simply 


Under 

1 t 

i V 

! 

! K. 

K'. p . ' I’. 

, V" 

K” 

No. 1 

2 

1-50 

: 0-7,50 

0-0258 75-8 99-21 

51-78 

1 0-0004 


4 

2-78 

i 0-00.5 

0-025:'. ; 


1 O-OOOO 


6 

4-n 

1 0-08S 

0-0207 


i 0-0000 


8 

5152 

0-60<» 

0 (1275 


1 0-0059 


10 

0 02 

0-002 

0()-290 


' OOOW) 


12 

7'80 

1 0'650 

0-0315 


j 0-00.59 


14 

900 

0043 

0-0.345 


1 00059 


10 

1003 

0-627 

0-0:}75 


1 0-0059 


18 

1101 

: 0-012 

0 0410 : 


0-0058 


20 

■ 11'89 

i O'. 595 

0-0474 

0-0057 


22 

1230 

i 0-503 

0-0510 

0-0054 


24 

1247 

! 0-520 

0-048:5 

0-0050 

No. ii 

2 

0'94 

0-470 

0-0158 05-1 98 47 

20-52 

00078 


4 

' 225 

0-502 

0-0200 ' 

()O()90 


0 

1 3-30 

0-500.1 

0-0209 

00098 


S 

4‘36 

0-545 , 

0-0214 i 

0-0097 


10 

6-28 

' 0-528 ■ 

0-0218 ' 

00096 


12 

' 6-20 

0-517 ' 

0 0225 

0-0096 : 


14 

j 710 ; 

0-607 

0-0234 

0-0097 ; 


10 

7-lM) 

0-494 , 

0-0242 ) 

0-0090 1 


18 

! 8' 67 

0-482 

0-0251 ! 

00096 ; 

No. 3~ 

o 

O' 88 ' 

■ 0-440 

0-01 15 40-4 ■ 98-27 


'0-0(383 

; 4 

2-21 1 

0-552 

0-0190 


0-0108 1 

: C 

3 57 

0-595 

0-0207 1 ‘ 


0-0120 1 

j 

8 ; 

4-78 : 

0-597 

0-0239 1 


0-0124 , 

j 

10 ! 

6-90 i 

0-590 i 

0-0252 i 


0O120 ; 


12 ; 

708 

0-.590 

0-0272 


0 01:50 


14 i 

812 

0-680 ; 

0 0289 j ' 


00132 


Ifl 1 

904 

0-505 

0-0305 


0 01:52 


18 1 

990 

0-553 

0-0:i29 1 


0 - 01:54 


20 i 

10-78 

0-539 i 

0-0354 ■ 


001:54 ' 

1 

22 

11-44 

0-502 

0-0379 ! 


0-0133 


24 

12-14 ! 

0 501 

0-0428 I 

0-0132 , 

i 26 1 

12 52 ' 

0-482 

0-0455 ! : 1 

()-0l28 


(he mathematical expression of the fact that the 
” rate of reaction ” really nieasurwl is that at 
which the gas-space is b(>ing fdled with gases other 
than hydrogen — the rate la'ing smaller the purer 
the hydrogen. 

The <lata given in this paper therefore show 
that: — 

(i.) with free pa.ssage of hydrogen an ethylenie 
compound is hydrogenated in the liquid state at a 
rate which, for more tliaii half of the complete 
action, is independent of the (oncent ration of the 
unsaturated eoiniiound 

(ii.) in a closed system, tlie r.ate is governed by 
the decrojusing (roneentration of the hydrogen above 
the hqiiid, caused by the accumulation of gaseous 
impurities from the jiyilrogen and (to a loss extent) 
from th(‘ organic compound. 

The additional facts mnv brought forward appear 
considi'rahly to strengthen the theory that cata- 
lytic hydrogenation may bo represented by the 
sclHune : — 

-('ii:t'ii-TNi (-CH:CTr-, Ni) 

(relatively fast equilibrium in the general sense 
indicated by size of arrows). 
(-('H:CH-, Ni) i ll, (-CH ;C’H - , Ni, U,) 
— > --CT1/CH,- ! Ni 


2 

()-89 

0-445 

O - OIjO 30-0 97-89 19-11 

0-0103 

4 

2-13 

0-532 

0-0188 ' 

0-0128 

6 

3-24 

0-540 

0-0200 ! 

0-01:54 

10 

6-08 

0-508 

0-0207 1 

0-01 : j 4 

12 

6-94 

0495 

0 0211 1 

0 - 01:15 

14 

0-76 

0-483 

0-0218 I 

0 0135 

10 

7-43 

0-404 

0 0219 ' 

0-0134 

18 

815 

0 - 4.53 

0 - 02-20 ■ ■ 

0 0134 

20 

8-78 

0 - 4.39 

0-0231 

0 0134 

25 

10-07 

0-403 

0-0242 . 1 

001:10 

32 

1145 

0-358 

0-0202 

0-0124 

40 

12-27 

0-307 

0-0208 ! 

! . : 

00112 


(relatively slow, measurabh^ action), 
ft is plain that progressive alteration of the 
liydrogen coneeiitratiou must affect the rate at 
wliicli the second pliasc of the change prot'eeds. 

In conclusion, without attaching undue finality 
to Irving Ijangmuir's suggestive view that 
“adsorption” is conditioned by a single layer of 
molecules held at a surface by forces which are 
none other than clietbical in nature (J. Amer. Chein. 


It is deduced that:— • I 

(i.) The excellently concordant values of K" show i 
that the curves obtained in a “ closed ” apparatus • 
are a metisure of the diminishing concentration of 
hydrogen in the gas-space, and have no bearing 
on the mechanism of the actual hydrogenation; 

(ii.) With increasing purity of hydrogen the ratio 
vjt approachee the mainly linear typo always 
obtained in the hydrogenation of pure compounds 
with continuous passage of hydrogen; 

(iii.) The valuea of K' increase throughout, but 
tend to become more concordant aa the purity de- 


vSoc., 1916, 38, 2221 ; 1918, 40, 1.3(31), it may be stated 
that this view of adsorption is indistinguLsbable 
from unritablo chemical combination of the kind 
which, according to our view, is concerned in the 
nieehanism of catalysis of organic comimunds at 
the surface of motals or metallic oxides, and which 
sixteen years ago was similarly used by one of us 
(Proe. Roy. Soc., 1904, 73, .500) to explain the 
hydrolytic action of colloidal enzymes. 

We would add an expression of our indebtedness 
to Mr. J. Allan for criticism and general discussion 
of the results obtained throughout the progress of 
these experiments. 
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THE ACCELERATION OF VULCANISATION. 

«Y I), r. TWIS.S .A.M) S. .A. nUAZTEH. 

I'lireo methods are available for the speeding-up 
of the vulcanisation process; (1) raising the tem- 
perature, (2) increasing the proportion of sulphur 
relative to rubber, (3) introducing an accelerator. 

Eff(‘«t of teniperature. 

The effect of alteration of temperature is similar 
to that for other chemical reactions, the tempera- 
ture coefficient being between 2 and 3 (for 10*^ 0.). 
The suggestion has been made that some accelera- 
tors, lead oxide in ])articiilar, are not genuine 
catalysts, but that they merely react with part of 
the sulphur with evolution of heat, thereby rai.sing 
the temperature of the reaeting mass above that 
of the surrounding heating medium (SoidI, Gumnii- 
Z(ut., 1911, 2,'), 710, 748). The insulliciency of this 
explanation is evident from the fact that such an 
effect should bo almost negligible at the surface of 
the rubber in contact with the moulds, whilst in 
the interior it would bo marked; thick slabs also 
would vuh'aniso much more rapidly than thin 
sheets ; both thes<* consofiuonci's of the theory are 
contrary to experience. It is quite possible, how- 
ever, that many rulcanisation accelerators do exert 
a slight thermal effect in addition to their purely 
catalytic injluence. 

1'ho curves given in Fig. 1 ru'present re.sultH of 
soiiie f)f our experiments as to th(“ rate of vulcanisa- 
tion .at t<?mperaiur<v; ranging from 138° C. (35 lb. 
steam pressure) to 168° C. (95 lb.) for a mixtiiro of 
pale crepi^ rubber (90) and sulphur (10); tho corre- 
sponding curves for 128° C. will be fouml in Fig. 4. 
Palo crepe ruliber was chosen ns showing greater 
uniformity in rate of vulcanisation than other 
forms of rubber, ;ind was taken a‘j far as po.ssible 
from one case. For ilie introduction of the sul- 
phur a stsx;k mixing of sulphur with approximately 
an equal weight of rubber was used; tlio composi- 
tion of this mixture was chocked by analysis, and 
the correct proportion weighed out for mixijig with , 
the remainder of the rubber. In this way the ; 
almost inevitable los.s of sulphur diis^ during the I 
customary iru .hod of mixing was avoided. j 

The progre.s:' ^f vulcanisation may be followed in j 
at least three diirorent ways; (a) liy the combina- | 
tion of sul[)liur; (h) by the gradual decrease in the : 
extensibility of the rubber at a definite load (or in- j 
crease of the load nee<\ssary to j)roduce a definite j 
^^longation) ; A\ilbin tlie range of tlu' expimiments in i 
Iiis paper, tlii.s shows a roughly rectilinear rela- 
ionsbip with the pcriixl of vulcanisation. Unfor- ! 
iinately, this method is inlliieiiced to a grciiter I 
xtent than either (a) or (c) by the mechanical I 
reatment of tlie rubber during mastication .and j 
he subsequent mixing operation, increased work- ; 
Qg or heating having a tendency to exaggerate the ! 
Ktensibility figure. The approximation of the curve ; 
[> a straight lino and the close proximity of exten- I 
ibility values for duplicate samples (see p, 130 t) 1 
fo evidence of the considerable degree of accuracy j 
ttainable with carefnl working. For the pur- ; 
oso of comparison between different samples an j 
longation of 6(X)‘/, (including the original length) | 
fc a load of 0'5 kilo, per stp mm. has been arbi- i 
rarily assumed as a standard tbrougliout this 
Biiqr ; (r) by tlie time requirwl to produce 

maximum tensile strength. 

The last method, although of less importance 
ian might be expected in technical practice, is of 
Hisiderable value in experimental work as supply- 
K a convenient and rapid method for comparing 
fctes of vulcanisation, e.p., of different rubbers or 
I different temperatures, the maximum tensile 


strength, determined within tliree days of vulcani- 
sation, being observed with a product containing 
approximately 5% of combined sulphur calculated 
on the rubber. The actual value of the breaking 
strength of a rubber tegt piece is always more or 
I loss fortuitous; however, as vulcanisation beyond 
the condition necessary for the attainment of 
the maximum strength { au.ses a very rapid weaken- 
ing, the position of the maximum is relatively 
! ojisily determined. The peaked curves in Fig. 1 
j indicate the position of the maximum rather than 
j tlie actual inagnitiido of the values. 

! It will bo observed that the temperature co- 
{ efficient manifests no tendency to any regular in- 
I crease or decrease with rise of temperature, the 
I mean value calculated (by all thrfie methods of 
' comparison) from the figures represented in the 
j curves for the rubber-sulphur mixture at 128° to 
I 168° C. approximating to 2‘3.* This appears to 
indicate that tho allotropic forms ordinarily 
prc.sont in molten sulphur in relative proportion.^ 
d<*pendent on tho temperature, must possess equal 
or at least comparable vulcanising activity (see 
Twiss, Annual Report, 1919, 4, p. .327). 

The extent to which the vulcanisation period in 
tixhniiail work can be reduced by raising tho tem- 
I peratiire is limited by various considerations, not 
I the least of which is the poor thermal conductivity 
I of rubber and the consequent danger of nne<|ual 
I heating, inv'olviiig local irregularities in the degree 
! of vulcanisation. 

I Incre.dsc, of proportion of sulphur. 

Many old compounding ingredients and specifics 
of the rubber trade, often hearing fanciful names, 

: contained - undeclared-— considerable proportions 
1 of free sulphur; mixtures of sulphur Avith various 
i w^axes and also witli antimony sulphide may be 
j quoted as better class examples. As the rate of 
I vulcanisation of rubber-sulphur mixings containing 
: less than, roughly, 10% of free sulphur is directly 
j proportional to the ponjontage of free sulphur, the 
! effect of such additional sulphur-containing ingre- 
I dients on the rate of vulcanisation is obvious, and 
I to-day is commonly realised. 

' For experimental work on tlie relative rates of 
vuleanisatiou of different rubbers or on the effect 
of various catalysts, the Sideetion of a mixture of 
rubber and sulpliur containing as much as 10% of 
tho latter is advisable, not only because this quan- 
tity is more than sufficient to permit the progress 
of the change to well beyond the characteristic 
maximum strength, but also because it is suf- 
ficiently high to reduce in extent any disturbance 
arising from slight inaccuracies in the proportion 
of sulphur present. Tho possibility must always 
be borne in mind, however, that the activity of 
an accelerator may possibly he influenced by the 
proportion of free sulphur simultaneously present. 

Use of a catalyst. 

Almost all basic substances can act as catalysts 
to tho vulcanisation process, e.g., magnesium 
oxide, load oxide, lime, sodium hydroxide, potas- 
sium hydroxide, and also substances such as 
sixlium amide, potassium glyceroxide and sodium 
phenoxid«e, which, by interaction with the traces 
of water invariably present in rubber, are able to 
give rise to alkalis or bases; typical examples of 
organic accelerators are piperdine, quinine (the 
crude alkaloid mixture known as “ quinoidine ” 
is commonly used), aniline, napnthylamine, 
p-p belly lenodiaini tie, bexamethyleneU>traminc, 

annydroformaldehydoanilino. benzylidineaniline, 
aldehyde-ammonia, and siinjilo carbon bisulphide or 

• Oil account of tlic Inconveniently rapid progtesw of vulcanlMtlon 
at 168" 0. and Ite Mownew at 128° C. the meaauremente at 188" 0 
to 168" C. aro posalbly t.o bo preferred ; a mean value of 2-6 Is tbeu 
obtained for the temperature coefficient. 
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clot, freshly coagulated from the latex, is kept 
for several days before being rolled ari(l washed, 
partial decomposition of tlie nitrogenous con- 
stitueiits of th(3 retained serum si'ts in with tho 
formation of organic bases. These are not 
eliminat'd by tlu’ suIjHefiucnt rolling and washing, 
so that tho resulting rubber exhibits exceptionally 
rapid vulcanisation. 

As is illustrated clearly by our results in Fig. I, 
the curve re[)rese]iting tho rate of combination of 
rubber and sulj)hur docs not follow tho course ex- 
pected from a simple chemic'al reaction, but, rvith 
loss than 10% of froo sulphur, is approximately 
rectilinear until tho almost complete exhaustion 
(d' the sulphur (Spruce and Young, this .f., 1911, 
(SIT; 1912, 81, 785). This is jU’obahly to ho ex- 
])lained l»y the (Ks iirrc'iice of :iutoca I alysis ; 
with mixtures of rubber and sulphur containing 
more than JO , of th<3 ]att<'r, tho progn'ss of tln^ 
lixation of ,siilt)hur follows tlui sinuous S <*ours<', 
wliicli is commonly regarded as characteristic of 
an autocatalyiic process (Skellon, Rubber Indus- 
try, 1911, 172; \'aii Itci'son, Comm. Netln'rlands 
Uovt. Just, for Advising Rubber 'rrad<‘, 1910, 7, 
247). Ill the pr('s('iice of an artilicial catalyst, 
tberefore, the comix'iisafion ri'latiou between tbe 
elfect of ilie disappearance of sulplmr and tbe 
exti'iit (4' the incr(Msiiig catalytic elb'ct may be 
disturbed, so that the fixation of sulphur no longer 
fidlows a rectilinear (smrci* (van Jterson, lor. cil.). 

Altliougli the re.sult,s as to the rate of vulcanisa- 
tion of a simple siiljihur mixing, ais decidid liy 
(h('S(> tliri'c methods, arc- coiiijiarahlc, in the pn*- 
sence of an <x t/a m'oiis catal\'st, this is not ncccs- 
sai'ily so. 'Die (‘ln'inical action of sulphur on tlie 
rubber indiici's ilie physical alterations vhich con- 
stitute flu' advantage ts) he gained by vulcanisa- 
tion, hut the chemical and physical [irocesses are 
not necessarily strictly proj.iort jonate. and sou'e 
“ accelerators ” inlluence one more than the other. 
Ill lli(‘ [)resi‘iic(' of certain aci-elerators tin' physu'al 
or riK'chanieal alteration is disproport iotialely 
ra])id, and the tensile strength attains its 
maximum'^ at a eocHicient (4' A’lilcanisation ((omhd, 
sulphur X ]0() - riihlier) A\e!! below tJic normal 
value of 5 (si'i' |). 149 t). 

Other Mceelerators, on the other 4iand, reduce 
the sliarpnes' of the optimum, so that the jieak 
of th(3 curve .• h'ss pronounced. lii yet other 
cases the cata. t may give rise to a vulcanised 
rubber with an abnormal extensibility relative to 
its coi'flicient, of vult aiiisat ion. Most of them, but 
not all, by rediming the time of heating necessary, 
c;ius(> tlie jirodiK tioii of a rubber witli a higher 
tensile slreiisdli than would Ix' ohtaiiu'd 4>y more 
lardy vulca n isat ion at the same iemperafiiri' with- 
out the catalyst, and in this diiection reduction 
of the time of vu Icaiii'^ation fiy using an increased 
jicrcentage of siilpliiir can liave a similar elfect 
(van Rossem, lor. cif., p. 210). 

Tlie effectiveness (4' one of the ahovc-named or- 
ganic catalysts, rit., aldeliyde-ainiiHuiia, is demon- 
strated by file accompanying curves ((Figs, 2-0) 
representing Llie results of experiments made, like 
thosr' given in the <’arlier cnr\c^, with a mixture ' 
of pale erep(' ami sulphur OtO ; 10), at various 
i('m[)erafures from (5 (51 Ih. sti’uiu pressure) , 

downwards, in an oil hath Aiileaniser. Fva'ii at 
a eonceiitratioii of the efR'et is still clearly 
observable while, with 1%, vulcanisation occurs so 
readily as to bo nossible in a reasonable peritKl ;it 
108° C., or less tlinii 5 lb, steam pressure; Fig, 7, 


• Tills not. I'l fcT to t ho Ho-rnllnl “ tetliiiiral optimum " of 
vuli'anlsatlon for \vt<li t» tho ('oi rrsiKiiullnn (oetHclcut of vulraulsation 
111 tho proJJcnco of n cntalvst may foil us low as U or 1. (Krata hihI 
Fhiwcr, .1. Ind. Kjir. Ohem., 1019, t1. 80.) Tlic tocimicnl optimum 
cure U probably capulile of loss doUiilto ineHSurenieiit than the 
juaximuiu tenetlo strength lu tho tyiKj of mixing tisctl above. 


indeed, rec;ords the progress of vulcanisation at 
98° C. It will lx* seen tlnit thr. t*’mi>crai\iir ro~ 
rffirirnt calculated liy tin' ratio of the speed <4‘ 
reaction at intervals of 10^^ C. from 108° to 
118° is inortiralhi llir. as for Ilie rrneiiun in 

Uir ah.sriirr of an aih/icial vaiahjst ([). 125 t), the 
average value for the nccehrstcd mixings repre- 
isi'uU'd ill Figs. 2 0 bi-ing 21. I'liis olxservaiioii 
mililaU's against the hi'licf of some investigators 
in this field that vulcanisation catalysis are nob 
themsi'lves aldr to expedite vulcanisation, hut that 
during tlie<‘ai ly stages of I he jirocess they comhine 
with sulphur, giving rise to siilistauces whicli 
j>o.ssess the desired activity. 'Diis view may Im 
I'ori'ect in ceifaiii cases, hut I'videnlly (^'iiiiiob he 
aecepti'd gi'iierally for all vulcanisafinii catalysts. 
'Die average valiH's i4‘ tin* eoedieieiit with the 
\ a l ions pidportioiis of accelei ator are given in tho 
table : — ■ 


AvcKKjr TriiUK’ialin c i'orffirirnt. 



It is a striking fact that altliougli tiu* individual 
values (4' tbe temperature eoefficient between 108'’ 
and 118° (5 without exception oscillate i losely 
about the mean value of 2‘d, tin* interval 98°-- 
108° (.5 shows a much gnxiter value exceeding 5‘0. 
This is doubtless due to the melting of tho sulphur 
between these two latter temperatures, the normal 
melting point being lowered under the obtaining 
conditions. This observation snjiplies a confirma- 
tion (4' the argiimmit on [lagi' 125 T as to the com- 
parable etfcHtiveiH'ss of the various allotropiu 
forms. 

The fact observed above, that the temperature 
(xietfieient possesses comparable values for mixings 
with and without an artificial catalyst, app<?arR 
from otlier results in our ]Kwses.sion to bo a general 
one for all I'atalysts. This facilitates tlie repre- 
sentation of the relative effeetivciiess of different 
catalysts by means of a numerieal factor. A factor 
representing the ratio of the respective periods of 
vulcanisation reiiuired fi>r the attainment of a 
dctiNile state of vulcanisation in a rubber-.sulpliur 
mixing, with and without a definite proportion of 
accelerator, will bo independent of tho tempera- 
ture; it will he essentia! that this comparison ho 
made at a stage of tho vulcaiiisaiioii priK'Oss when 
the mixture still contains a considerable propor- 
tion of uneombined sulphur. 'Die resulting “ ac- 
('(deratiiui factor ” may differ according to wliicli 
(4 the three possible criteria - jjercentage of com- 
bined sulphur, maximum tensile strength and ex- 
teusihilily at definite load — is taken as fixing a 
definite stete <4 vulcanisation. In the case of tho 
ncceleralor used in the experiments now quoted, 
the behaviour may he dcscriheil as normal, all 
three methods giving comparable results. Tho 
offocLivoness calculated in tliis way for the acceler- 
ator at various comeutrntieus and at different 
temperatures is given in the following table;- tho 
figures in each case represent the mean of the 
values obtained by the three differmit inethod.s for 
the comparison of rate of vulcanisation. ^ 

Stated othenvi.se, the prtw'iice of I, i, and 1/, 
respectively of the uccelj^rator inereasew the rate of 
vulcanisation at any ordiuar.y vulcanising toin- 
perature to 1'7, 3, 5, and 7J tipies the normal. A 
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Acceleration Jactor.^^ 


PonTFitnKR . . . . I 1 


Temporal urc — 

118''-128" C!. .. 1-7 2-8 ! r. I 

128'’-138'’ C:. .. 17 :li> I 51 

1:18°-148® Cl. .. 1-7 3 (1 I S 



S. 


Fig. 8. Tho sliglit divergency (from the course of 
tlio .smootli curve) of the points for the lower per- 
coniagc.s is doubiless due to the relatively greater 
tdfect of the inevitable .small loss of acf^olerator by 
vaporisation during the mixing operation. 

Fig. 9 includes curves sbovving the relative 
eth'ctiveness of isomeric .substances, viz., m- and 
/;-phen.vlencdiaminc as accelerators. The meta- 
compound is notably less active than its para- 
isomeride. It is of interest to note that the etlec- 
tiveness of these two substances towards vulcanisa- 
tion falls in tlie same order as their iilhrnty con- 
stants as determined by Brcdig in 1891. Ibo Ow 
valuo of the coelKcicnt of vulcanisation at the 
maximum tensile strength of the p-pheiiyleiie- 
diamine mixing will also be noticed. 1 he absence 
of points on the extensibility curve beyond a co- 
etlicient of 4 is due to tlic samples concerned being 
ovi'r-vulcaiiised and too weak for the test. 

In Fig. Id nre given the results of tests on four 
ilillerent occasions and with three se[)aiatG niix- 
iims containing l i of m-phenyleiiediaininc ; tln>y 
are of importance, particularly in the extensibility 
section, as demonstrating the coinparablencss of 
[i<r,ires obtained, even in independent expenments, 
wTth tb(^ standardised conditions adopted in this 
nivostioation.* The “ acci'leration factor ” tor in- 
pbenvleiiediamine, calculated from the results in 
Fig. H has a mean value of approximately l'-^; 
p-phenvb'iiediamine judged by the physical 
metbods the facb.r is .ai.|>roxiniat('ly .T:b wheiasis 
tbe rate of combination with sulphur indUiUes a 
value of only 30, 



Fig. 


graphic representation of this result as to the le- 
Jation betneen the pro^jorfion of the accelerator in 
(iuestioii and the eiloct produced is given in 


• Til tFic3c Hill tlio prcvl'nw oxpcrlmcnta vulcauUallon was 
o»c<-trl by lmmcr»iii« Uii’ iiilxod rubber, oncloacd lu luiUble 
mould;!, io oil at the rejulrol coiutaut lomporature. 





Fig. 12. 
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Mij cd Catalysts. 

I lio c/loctivL’iio.ss of u mixture of rain lysis in nii 
oraiiiary rlirmical reaction is well known not to 
coincide invarialdy witii tlie sum of the clfccts pro- 
duced by each indepmidefitly. 'fliis ju'cnliaiity is 
also ohsi‘rvahl<‘ v. iLli vnicanisal ion catalysis (i)jl- 
mar, (iummi-Zdt . , Ihir), 29, 121). la-ad oxhle with 
inap;uesiuiu oxide, ami p-nihsKtslimethylaiiiline 
with aniline or oik- ol its hoinoloenes, are c.-ises 
■\\hicli ha\'e idis-ady hecu (piolcMl in lin’ literalnrc. 



A related iihenomenon i>robably is also the pow(‘r 
of zinc oxide, whicli alone d<Kvs not nccoIentU? vul- 
canisation, to incr('as(! considerably the effective- 
ness of oilier organic catalysts such as hexaim'tbyl- 
eiiei el rninim* and thiiK-arbanilide (see Fies. 'll 
and 12). As the lattc-r by itsell is jiractically inert, 
we have the inten-sl inp; case of a mixture of two 
inactive substances ('Xi-rtiii'i: a distinct acciderat- 
iiifr elfert. In other casi's we hav(? found two vul- 
canisation calalysts to be “ incompatible ” in the 
sense that the effeci i veiiess of the more .active 
l atalyst is actually decrcasi'd by the presence of 
the other. 

As has h(vn intiniatisl already, no acceptable 
‘tenei’al explanation is yet jiossihle as to the mode 
of action ol vulcanisation catalysts. In addition 
to the theories already itienlioned. otlu-rs have also 
been [iroiiosed. An observation of considerable in- 
terest in this com>ction is that rubber in solution 
or wetted with benzene becomes vul<ani-ed by siic- 
cc'^siye trealnieiit with sulphui’ dioxide and liydro- 
{M'u sidphidi' at the ordimny teniperaturo 
( Ib-achey, this .1., lill!), 'I’liis I'eaction ap- 

|H‘ars to bi^ very sn^m'st ive in conmx’tion with the 
action of vulcanisation catalysts. None of tho 
tliri'i' iiiodilications, SA, S//, and S.t presmit in 
li(|uid sulphur appears to be in possession of ex- 
ceptional chemical activity towards rubber (see 
above), but tlu'r(> is evidently a possibility that 
there' is capable of ('xistence \H't another form of 
joilphur of much ‘>;reater vulcanising pow(>r. Sijch 
a view, iieedine; coiiidd.'rabh' inodilicatioii how- 
evi'r, li.'is alreadv lieen tendi'ia'd (Duliosc, India- 
rubber World, 1!)1>^, 59, 7S: 1010. 59, 218), but tho 
srojio for investi<^ation in this direction is enorni- 
ous; indeed, the ('vidence a\ailahle as yet is in- 
sulheient even to exclude the possibility that vul- 
canis.ition aeceh-rators nniy activate the rubber 
and not llie suli>liur, 

AVo are pb-ast-d to .-icknow Ied;j;e tin- c aluabk' as- 
sistaiue of :Mr. (’. W. II. H owson, II. Sc., ill con- 
nection with the I'xperimeiital work recorded 
above, .and our indehti'dness to the Dunlop Rubbc'r 
Uo., in particular to Mi'. ,T. V. Worthington, 
Tt'chnical .Supcrintimdent ami Director, for per- 
mission to publish this paper. 
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JIESKAHCHES ON COAL.t 

Part I [.—An invest i(jation of certain coking coals: 

A theory of coking, 

BY 8. ROY II, LING WORTH, B.SO., F.J.C., A.R.O.8. 

The vjiriou.s thoorio.s that have bc<>n advanced 
from time to time to explain the phenomena accom- 
panying the production of coke from coal are re- 
viewed by V. B. IjCWch in Chapk*r 8 of “ The Car- 
bonisation of Coal” (1912). The author states: 
” Jlost observers look upon the luting body in the 
coal as tar residues.” Wedding differs from this 
view and attributes the production of coke to the 
deposition of carbon within the mass of coal by 
virtue of the destruction of gaseous hydrocarbons. 
Donath and others con.sidcr that the production 
of a coke is due to internal change in the nature 
of the carbon molecule. Lt'wc.s advanced the opin- 
ion that the formation of coke uri.%.s from the suc- 
(^essive dcfiosition and decomposition of the heavy 
tars from layer to layer of the charge. The dis- 
tillation of the heavy tars and their subsequent 
decomposition is due to the gradual flow of heat 
from the hot oven walls into the charge. Anderson 
(this J., 1898, 1027) ascrilxis the coking qualities of 
a coal to the presence in the coal substance of 
resinic Iwidies, and from the dilferent behaviour of 
certain Scotch coals under the action of caustic 
soda, together with the different stabilities of thc.so 
coals at 300^ C., he divides the resins into two 
classes: — (a) One class decomposed below C. 

and saponified or oxidised by caustic scxla ; (b) a 
class stable above 300° C. and not altered by caustic 
soda. AVhc'cler and Htopes in their ” Monograph 
on the Chemirttry of Coal,” p. 9, make the fodow- 
ing comment on Andcr.son’.s work:- — “Ihe com- 
pounds extractable by alkali solutions arc un- 
doubU'dly ulmi i compound, s . . . moreover their 
presence in coal ; ha.s been shown to exert a detri- 
mental effect on t!,r coking properties of tho coal.” 
Anderson’s view.s must therefore lx* considere<l aa 
not based upon conclusive evidenw as to the nature 
and properties of the resinic substance.s in coal. 
Finally, lh‘d8on, in 1900, showed that the cementing 
principle in certain coals was capable of extrnction 
by pyridine, a view that was subsequently enlarged 
by Wheeler when ho showed that the nyridine- 
Boluhlc i)ortion of a coal could be separated by ex- 
traction with chloroform or benzene into two por- 
tions, only one jiortion of which — the resinic or 
gamma cornpouml — was possessed of coking quali- 
ties. Any endeavour to formulate a theory of 
coking must not solely take into account the mere 
formation of a coke, but in addition some light 
must hefilierl on the variation.s of strength, porosity, 
etc., of the cokes from different tyjies of coals. 

The differenees in liehaviour of the four coals 
dealt with in tin* first part of this paper (J., 1920, 
111 t) ea.st considerable light up^-n the fundamental 
causes influencing the nature of tho cokes resulting 
from various coals. 

The coal substance can be split into three types 
of substance by tho “ pyridine chloroform ” method 
of extraction. In conformity with tho observations 
of Wheeler, Bedaon, and others it was observed that 

tPart 1. of thfg laveatigatlon was publlBhed In the Hay 15th. 
1920, Isaue of this Journal, p. Ill f. 


only the resinic constituents of the coals examined 
I left a coherent residue when carbonised at tempera- 
! tures varying from 450° to 900° C. Tests with mix- 
i tures of any two of the three components of the 
; coals proved that only those mixtures containing 
resinic substances were capable of giving a residue 
of a coherent nature at 900° C. Consequently tho 
; proiKwty of causing the cohesion of a coal into a 
: coke on carbonisation must be n.scribed solely to 
j tho resinic portions. 

i 3'ho investigation of the decomposition of the 
i coals at 450° C, proves that under tho continued 
' influence of this temiierature a progressive dcvstruc- 
: tion of the resinic portion of the coal substanoo 
results in tho production of residues containing 
: decreasing quantities of this type of substancs*. Tho 
! residues olitained were ground to the same degree 
■ of fineness, and 1 grm. was heated at 900° C, under 
I .standard condition.s in ordi'r to determine if a 
. residue* were formed which failed to produce a coke. 

; The minimum amount of resinic substances neoea- 
i s.'iry for the production of coki* must lie between 
I the amount pre-sent in that residue which produced 
: by the shorte.st period of heating fails to yield a 
! coke, and the residue anterior to it in Rcrie,s which 
I dws coke. 

I Table XXI IT. 

i The coking j>roperiies and percentage volatile of 
' residues from the various coals. 
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i 

j 450 

:{5U0 

7 -r>6 I 

Ih-nso liard coke. 

If 

450 

24 so 

7-.‘i7 

do, 


1 4.50 

24-00 i 

— 

Very weak coke ; scarcely 

5.1 

450 

24-10 

5-3:l 

j coked ; inucli detritus. 

9i 

450 

2:i-20 

5-6:5 

1 do. do. 

24 A 

4.50 

21-00 

400 

1 No coke. 

•ij 

050 

:i 2 -oo 

— 

i I>en.9e hard coke. 

lOi 

.‘150 i 

ao-H5 

9.30 

; do. 

lOi 1 

400 

", 


No coke. 



No. 

3 RlionUdii. 

lA 

■ 450 1 

21 -o:; 

! 9 -.so 

]>(;nse hard coke. 

-l-l 

! 

21-70 

; 7-58 

do. 

r,i 

4.50 

21-65 

! 5-.‘!() 

1 lensc coke. 

24 i 

1 4.50 1 

19-40 

' 5-7:5 

Coked; a little detritus. 



No. 

2 Rhondda. 

n 

1 4.50 

20-51 

7-99 

Den.^e coke. 

2i 

1 4.50 

1 14-.56 ' 

5-01 

G(»ked ; much detritas. 

•d 

i 4.50 

1 12-9.4 

:5-12 

.No t'oke. 


1 450 

11-40 

2-60 

<lo. 



Tn 

•o foot niiif*. 

li 

450 

1918 

8-62 

1 tense liard coke. 

-1 

: 4.50 

16-70 

6:56 

do. 

r.j 

i 450 

16-10 

1 4-51 

Coked ; much detritus. 

24 i 

, 450 

14-82 

i 1-12 

No coke. 


. The aliove rt'sults indicate a difference in tho 
1 (M'menting properties of the various resinic sub- 
' stances in the dilferent coals; those in the No. 2 
' Llantwit have a weaker cokivproducing quality 
I than the other.s. The minimum amount of resinic 
I substances in the residues from tho various coals 
; necessary b> yield a coke lies between the following 
i limits: — For the No. 2 Llantwit, 6 — 7%; No. 3 
Rhondda, 5-30; No. 2 Rhondda, 5-0—5‘5X; Two 
! Foot Nine, 4*5— 6'36^. 'I’lie mean figure for tho 
majority of the coals is about but probably 

for tliose coals containing less than 84% of carbon 
in the coal substance this figure will tend to in- 
crease. The invi*8tigation detailed in Part 1, has- 
lead to tho formulation of a new theory of coking, 
which will be first enunciated, and subeequently 
the facta upon which it is based will ho indicated. 
It has been there shown that every coking coal is- 
characterise by a fairly well-marked temperaturo 



134 T 


ILLINGWORTH.— RESEARCHES ON COAL. 


[iUy ai. 10£0. 


at which coking commences. The view is held, in 
agreement with Anderson, that all coking coala 
sol'tcn and become plastic, but tliis temperature is 
regarded as not far removed from 4()(F G. The 
/J-collulosic constituent of tho coals examined by 
Wheeler (J. Ghem. Soc., iO — , — , — ) were devoid 
of any tendency to melt or soften, but ho found 
that tho resinic substance's melted at 150'^ G. Ob- 
servations on tho coals examined in tho present 
research reveal tho same characteristics of tho two 
collulosic types of substance, .and confirm the fact 
that the resinic substances readily melt at 200° G., 
and become practically Huid at .‘150° Cb in an inert 
atmosphere. Tho elasticity of the coal is thereforo 
attributed to the liquation of the rosins by heat, 
and tho euhscHpK'nt flow of tho fluid or semi-fluid 
resinic mattt'r around the other solid ingredients of 
the coal ; possibly a definite absorption of the liquid 
resins by the otJicr solid constituents takes place, i 
The degree of pla.sticity in a <'oal is conditioned by 
tho following factors; (a) tho amount of resinic 
matter presc'ut; (b) tho melting point and tho point 
of complete fluidity of tho resinic constituents; 
(c) the temperature to which tho coal is subjected ; 
and (d) the jiroximity of that Uun pc; nature to tho 
point of dwomposition of tlu' resinic constituents, | 
Tho greater tho amount of resinic substance present ' 
the more plastic the coal will iK^eomo; loo great 
an amount of resinic sulisLanee will result in a 
“molten” i^oal capable of flowing like a liquid. 
The initial cementation into a coke of the residues 
arising from the de.sbruetioii of the constitiu'nts 
of a coal is due to the skeleton of carbon 
deposited between the non-melting ingredient by 
decomposition of the resinic Rui)stanc«'s. 

Tho proc('ss of coking consists of tlu' dwHiiiiposi- 
tion of tho various substauco in the coal with the 
evolution of volatile matter and tho formation of 
a very liighly carhoiiacoouH residue. Tho decom- 
position must take placx^ in tho order of ttie thermal 
stability of tho substances in the coal, for (in tho 
modern typo of coke oven) a very gradual tem- 
l)oratuio gradient exists Ixjtw’eeu tho hot walls of 
the containing vo-ssel and the centre of the charge. 
The curves in Fig. 8 are oon.structed from tho 
me.a6ureniciits of the temperature at various 
place.s in a coke oven, made by SimmershiU'h and 
detailed on page 335 of the first edition (191G) of 
Wagner’s “ Ckial and Goke.” 


Fig. 8, 

Tomperuture of coal ia coke oven. 



No doubt during certain intervals of time several 
substances are simultaneously undergoing decom- 
position, due to tho temperature gradient in tho 
oven increasing at a more rapid rate than permiLs 
of fractional decomposition of tho coal substance. 


The early stages in the carbonisation of a coal com- 
prise, as the above results have shown, the destruc- 
tion of tho resinic and /5-collulosic suDstanoes, and 
I consequently that phase of carbonisation taking 
! place at temperatures below say 500° G. is the 
I pliase concerned with destruction of plasticity in 
the hot mass of coal. As a generalisation 6’6% is 
tho minimum amount of resinic matter necessary 
(in a coal) for the formation of a coke, and since 
tho passage through various degrees of plasticity 
is a characteristic fea ture of coking coals under the 
influence of heat, 5'5% of resinic substance may be 
' taken its the minimum amount necessary to render 
a coal in.ass plastic. Throughout the period that a 
coal undergoing decomposition contains above 5*5% 
of resins the resulting plastic mass will tend to bo 
forced into a spongy state by the internal pressure 
ixwiilting from the generation within tho mass of 
gasw>uH and other pro<Iucts volatile at the existing 
teijiperaturo. The progre.ssive destruction of tho 
resinic substances results in a change of the hot 
coal from the state of initial maximum “ fluidity ” 
through increasing degrees of “ viscosity,” *the 
.approach to a very viscous or somi^olid state, and 
finally the absence of any plastic nature due to the 
reduction of the resinic content of tho mass below 
5*5% of the residue. When the plastic mass is 
most fluid tho volatile matter evolved will tend to 
pa.ss through the mass and escape from it without 
loreing it into a spongy state, but as the whole be- 
comes more viscous the volatile matter will tend 
to bo retained within the mass as isolated bubbles, 
and will force tho semi-coke into a spongy form. 
There must ultimately arise a state of affairs 
approximating to tho stage at which the resinic 
Kuhstaiic'o in the residue has bc'on reduced to some 
5% or 6%, under which tho volatile matter is 
generating within a medium so viscous that it takes 
a very appreciable period for that portion capablo 
\)f c.scaping against the resistance of tho mass to 
escape. The next phase i.s the loss of plasticity in the 
mass due to the further de.struction of the resinic 
substances. It can readily be appreciated that tho 
structure of the caike will Ix) fixed since tho final 
production of the carbon skeleton binding tho mass 
into a rigid body has now taken place. Vesicles or 
jiores will thus ho formed in tho coke, and their 
.size will bo conditioned by the pressure exerted by 
<'Mch occludejl pocket of gaseous matter on the semi- 
solid mass just prior to it losing the final low degree 
of plasticity. Tho fundamental consideration 
determining the degree of porosity of a coke accord- 
ing to the thwry here advanced is first the number 
of gaseous bubbles occluded in the coal mass when 
the resinic content is in tho neighbourhood of 5*5%, 
and secondly tho pressure exerU^d by tho gaseous 
matter thus occluded. Thc.se two factors are both de- 
termined by the amount of volatile matter evolved 
from tho coal substance in tliat period just prior to 
the decrease of the resinic matter to below 6*5%. 
The volatile matter evolved in tho early periods ia 
of lessor importance as regards its influence on tho 
poro.sity of the coke, since .so long as tho mass is de- 
cidedly plastic it can “rise and fall” with any 
fluctuations in the evolution of gaseous substance; 
moreover, <‘ven if the volatile matter should force 
the coal into a sfiongy mass, such a mass would sink 
down as soon as the evolution of volatile matter had 
decreast'd. It is not suggr-sted that a coal becomes 
actually fluid during carbonisation. Tho termino- 
logy of plasticity etc. adopted above must be taken 
more as an analogy than as a dogmatic statement 
of physical state. Tho successive stages indicated 
are not visualised as ensuing throughout the whole 
mass of the charge at the same time, but as a cycle 
of events taking place from layer to layer of the 
charge in a direction parallel to the hot walls of tho 
oven and conditioned by the rate of penetration 
of heat towards the centre of the charge. The fact 
that considerable pressure must exist within a coke 
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is evident from the following figures due to J. Parry 
and quot^ by Lewes (“ The Carbonisation of Coal/* 
1912, p. 221) : — 20 grms. of a coke of the following 
composition; C, 89'45; H, trace; 0+N, I'SOS; S, 
0*795; ash, 8*45%, gave rise to 361*5 c.c. of gas after 
heating for 21 hours, and all told yielded 1117*2 c.o. 
after 141 hours’ beating. The gas evolved in the 
fir.st 21 hours contained COj, 22'8; CO, 13*4; H, 
5()’(); CH^, 13*8% by vol. The presence of methane 
iu this gas is evidence of the occlusion of gases 
evolved at temperatures below 700° C., for Burgess 
and Wheeler (J. Chem. Soc., 1910, 97, 1917) state 
that paraffins cease to be produced above this tem- 
perature. The volatile matter evolved from a coal 
during any period of time at temperatures below 
500° C. is" the sum of the volatile matter arising 
from the rc.sinic and /l-cellulosie components under- 
going dcc^oraposition. The resinic constituents are 
the source of the substanoe which cements the 
various residues from the coal substanc'e into a 
coherent coke; associated with the formation of the 
“ cement ” is the evolution of ji definite amount of 
volatile matter derived from the rcsinie substanc^ 
undergoing degradation to carbon. This volatile 
matter 2 Jcr se must result in the production of 
jiorosity in the coke, the degree of wnich is deter- 
mined by the amount of volatile matter evolved in 
the period just prior to the destruction of coking 
qualities in the layer of coal considered during the 
period of time when the resinic content of the senii- 
carboni.scd ina.ss is between 5 and 6%. 

Some indication of the difference in the amount 
of volatile matter evolved at various temperature 
from the resins in certain of the coals examined is 
evident from the following table, the values in 
which were dotenninod by heating 1 grin, of the 
resin at tlie specifKHi temperature for .seven minutes 
in a platinum criicihle : — 


Taiile XXIV. 

Percentaue of rcsiTis vointile at various 
temperatures. 


Coal. 

425“ ('. 

j (iOO" c. 

i 050" 0. 

i 

No. 2 Lliintwlt 

29-4H 

()()•():{ : 

81-04 

No. J JUinndda 

.. , 81 ) 

5C()() 

rtt)4.5 

No. 2 Itlionddii 

1287 

64-00 

64-21 


The inarkcc '^ifferenee in volatility of the resinic 
constituents oi ihe No. 2 Llantwit (and the No, 2 
Rhondda) is very evident; it consfitute.s a charactcr- 
i.stic differeiu'c in propiuty of the resins in the gas 
and coking coals. This greater volatility at the 
lower temperature in cxmjunction with the fact 
that of the coals examined the No. 2 Llantwit is 
the only one to decompose (to any great extent) at 
350° offers some explanation of the greater porosity 
of the coke from this <-oal, hut other factors have yet 
to l>e considered. 'Ihe previous rc.sults have shown 
that the true coking coals contain an apparently 
homogeneous /?-cellulo.sic constituent wliich is de- 
cidedly more unstable than tlie resinic constituents 
in these coals, and is firaetically destroyed in the 
first three hours of earboni.sation at 450° C. On the 
other hand, the gas coals eonf ain a ^-cellulosic sub- 
stance of the same order of stability as their resinic 
constituents, and it is associated to a considerable 
extent with the residual resinic remaining in the 
coal after long periods of caiWiisation at 450° C. 
The true coking coals lose their /f-cellulosic con- 
stituents as such in the very early periods of coking 
when the coal is still possessed of considerable plas- 
ticity, and the volatile matter arising from the de- 
composition of this type of substance is largely able 
to e8ca|ie from the mass. The result is that during 
the critical period of carbonisation the viscous 
coal mass is only under the leavening influence 
of the volatile matter evolved from the resinic 


substance, an amount much smaller than that 
evolved from the resinic substance of the gaa 
coal, henco the texture in the case of the coking 
coal is more compact than that arising under 
similar conditions from tho gas coals. Duo to the 
greater stability of the /^-(.'elluloHe in the gas coals 
and to its resultant association with the resinic 
matter throughout long periods of carbonisation at 
450° C., tho coal mas.s of tho gas type of coal is, 
during tho critical period, not only under a greater 
leavening influence arising from tho greater 
amount of volatile matt(*r evolved from the resins 
themselves, but added to this must be the ofTcct of 
tho volatile matter evolved from tho /J-cellulosic 
substance remaining in the somi-coko and under- 
going decoinposilion concurrently with the resinic 
substances. The greater stability of the ^S-cellulosio 
suKstanco and high yield of volatile matter from the 
resinic siihstance are among tho chief causes of the 
porosity of the cokes from the gas type of coals. 


Fig. 9. 



Fig. 9, showing the variation of the ratio of 
resinic to /l<;ellul(xsic e(nistiluents in the various 
residues deriv^'d from the coals investigated, illus- 
Iratx's (be rapid rise towards the inaxinmm of these 
curves for the true coking coals compared to the 
very slow rise of the curves for tlio gas coal — facts 
due to the greate'r relative stability of tho /1-cellu- 
IcKso in tho latter type of coal. 


Table XXV. 

rrreeiita<ie of ft-eelhilosie constituents volatile at 
va rious ten} perai ures. 



(\)al. 

j 425" C. 

j 000“ c. 

1 060“ C. 

No. 

2 Lliiiilwit 

.. 1 14-04 

26-83 j 

87 45 

No. 

3 Rhondda 

. . 1 10-08 

22-10 

27-01 

No. 

2 Khoiiflda 

»-42 

14-81 1 

28-00 


The resutes in tho above table were obtained in the 
same manner as the re.sults given in Table XXIV. 
The greater amount of volatile ” evolved at the 
lower temperature in the case of No. 2 Llantwit is 
a feature that still further increases the tendency 
of this coal to produce a porous coke. The volatile 
matter evolved during any interval of time by de- 
composition of resinic and ^-cellulosic material in 
the coal is actually the volatile matter evolved from 
that portion of tho coal sul^tance soluble in 
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pyridine and dwomposcd in the interval of time 
considered. This figure can be determined, since 
it 18 Uie loss of weight of the coal substance for any ' 
j>eriod divided by the decrease of pyridine-soluble ' 
constituents m that period. The loss of weight of j 
the coal substance of the Vtirious coals in any given ! 
period 18 readily obtained from the data detailed in 
labie VII., whilst the corres[)onding amount of 
pyridine-soluble substance destroyed can be ob- ■ 
Uined from Tables VITT., XI., XIV. and XVIJ. i 
The peroentago ratio figures thus obtained are for i 
brevity termed the “ period volatile.” 



Seam. In the case of the coking coals the curves 
reach a maximum value in the early period of heat- 
ing and fall rapidly towards a minimum. The 
crucial characleristic of any coal as regards porosity 


Fig. 12. 



Fig. Id. 



0 2 4 0 8 10 12 14 16 18 20 22 24 

Timi! ill hours. 


The loss of weiglit and the loss of pyridine-soluble 
substance per hour per 100 grms. of f-oal sub.stanc© 
are represented for each coal in figs. 10 — 13. From 
these results the ratio curves have been constructed. 
It is readily apparent that the order of the coals as 
regards the amount of volatile matter yielded at 
any instant by the decomposition of the pvridine- 
soluble substance is as follows: — No. 3 Rhondda, 
No. 2 Llantwit, No. 2 Rhondda, Two Foot Nine 



of the resulting coke is the amount of volatile 
matter evolved when the hot mass is in its most 
viscous state and about to pass to a fixed structure 
by virtue of destruction of the resinic. In the case 
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of No. 2 Llantvvit thia change occurs between 3^ 
and 6 hours’ heating at 450*^ C. — in all probability 
at the end of 4 hours’ heating. At this time the 
volatility of the pyridine-soluble substances under- , 
going decomposition approaches the maximum, and j 
hen(;e the viscous mass just prior to fixation of form 
is under the inlluence of tl lo maximum leavening 
effect that arises from this coal. Tho dcvstriiction 
of coking qualities in tho Two Foot Nino and No. 2 
Hhondda (k^cuivs after 4J and 21 hours’ heating at 
450° C. respectively, at which time tho porcontago 
of tlio volatile matter evolved from tho pyridine- 
soluble substance undergoing change is far removed 
from the maximum value and approximating 
towards tho minimum value. Heneo tho leavening 
iiilluenco in this typo of coal is comparatively small. 

The leavening ('ffect during tho critical etage,a 
is tho total volatile matter e\mlved during 
this pm iod, tho value of which from I (JO parts of 
coal substance can he calculated by multiplying the 
amoiiut of pyridinc-solnhle substance nmlcrgoing 
(U'composition by tin' iierccnlagi^ volatib* of the sub- 
stances decomposed. Tin; values for the various 
coals at tbeir critical period are given in lln* follow- 
ing talih' : — 

Taiu.e XXVI. 

fjedvcniinj effect hised on 100 parts of coal 
sKhslarire at cridcal pcrioih. 


evolved to escape from the mass, and it is this long 
period of coke formation which nullifies the highly 
volatile nature of this coal and its propensity to 
result in a porous coke. 

The theory of the caijses of porosity iu a coke 
is thus developed from experimentai data. In 
photomicrographs taken by direct illumination of 
the surface of the re.sidues of No. 2 Jilantwit coal, 
tho large vesicles and stream lines of the molten 
resins are evident in the one-hour and two-hour 
residiios. The 5-hour and 24-honr residues are 
devoid of large vesicles, individual particles of the 
charge are not evident, and the whole muss has 
settled down to a compact coke. 

Hardness of coke. 

Tlui hardness of a coke is determined by two 
factors : {a) The total amount of cementing material 
in the coke; (b) the distmTsion of the cementing 
material, /.c., the volume over which it is dispersed, 
a factor conditioned by tho porosity of the coke 
produced. 

The initial cementing material in a coke results 
froni the amount of fixed carbon left after decom- 
position of the resinic substance. The total hard- 
ening or cementing material is tho initial material 
pins that amount of carbon subsequently deposited 
by the degradation of hydrocarbons etc. at higher 
Uunper.itun's— say above 500° C. Work is at pre- 
sent procee<ling in order to ascertain the maximum 


.No. 

No. 

.No. 


‘J J.laiiLwIfc 
'1 ItliotitUl.'i 
) l''oo( Nino 


JUioihlJa . 


%vol:ifii.) Total voiiitilo amount of resinic substance from the coals dis- 
r.osMvt. froiri per hour ciisswl. Meanwhile tlie maximum amount so far 
^Sul!iT‘ i obtained is taken as a basis for calculating the 

I • initial cementing materials in the coals. This 

figure is obtainctl by multiplying the percentage of 
o-7.| n'sinie substances j)rosent by tbc amount of fixed 

(‘arboii they yield wlien carbonised; tbo results are 
o.ol; detailed in Table XXVIT. 


10 7:1 

1-8 18 

i-y 8 


The figures in colnmn 3 of the above table are 
tormeti the “porosity factor,” and it is interesting 
to noti^ tluit the nnmm ifjal values of the factors for 
the individual coals are iu the same order as tho 
porosity of the cokes they give rise to. 

No. 3 Hhondda i;; intermcsliatc in nature ])etween 
the gas and coking coals. On an industrial .scale 
it is utilised tor both purposes. Jn many of the 
features so far dis(‘iissed for the several coals this 
particular coai has iKihaved more like tho gas coals 
than the cok •' >: coals, but it will now he 
shown that No. .1 llhondda has all the special cliar- 
acUM’isties of a true coking coal. The data given in 
Table XXITI. show that aider 24 hours’ heating at 
450° (J. the coking qualities of this coal are not 
destroyed. The curves in fig. 5 indicate the greater 
relative stability of the pyridine-solnblo ’ consti- 
tuents of this coal. In addition tho general curva- 
ture of the curve.s in fig. 3 leads to the conclusion 
that tho /1-cellulosic constituents wall be wholly 
destroyed at tho end of 48 hours’ heating at 
450° C. ; at the expiration of this time there will 
remain in the residue some 5 — (5% of resinic matter, 
an armmnt sufficient to cause the residue to coke. 
3'he critical pcri(Kl in tlie production of a coke 
occurs alter a long lapse of time, and it is evident 
from the extrapolated results derived from the 
curves in fig. 12 that during the critical phase the 
pyridine-solnhb* constituents will be undergoing de- 
eomposition at. a rate not exceeding tho dccitruction 
of 02 grm. per 100 grms. of coal substance, and 
that the volatile figure of the constituents 
destroyed will be 45;;, by weight. 

The porosity factor will thus have a value O’l, 
which is lower than that of any of the coals con- 
sidered, and hence tho coko from this coal will bo 
of a dense nature. The very low rate of decom- 
position of the resins in tho coal coupled with the 
resulting longer periods of time that the hot mass 
18 in a plastic state allows the volatile matter 


I’Ani.K XXVJl. 


C.ial. 


No. 2 Llantwib 
No. :i Uhon.lilu 
.No. 2 lUiondd.'i 


( 

mattci jjo; 


Fixed ('arboii. 


Cari)on per 100 
f'Oiil subatnneo. 


" C. GOO" (.’. OjO ’ C. GOO" C. 950® C. 


9 G.5 70- j? i 38-1)7 I IH-9G I C-81 | 3'70 I F83 

14 07 9I-m ; 41-00 ' ;i0-r>5 J2-81 I G-U) 4-3U 

10-18 87-i;{ I 19-54 j;{5-79 j 8-89 j 5-04 3-64 


ft is <'vidciit that tho gas coals give rise to a 
Ninallcr amount of ijiitial cementing material at 
any Uunperature and must hence produce a coke of 
weaker /uechanical pio[)erties than the other coals. 
’Flic initial cementing material, in my opinion, is 
the main cans<‘ of the hardness of a coko, for the 
amount ol oil left behind and non-v^olatile at 450° 
C. in tho various residues arising at this tempera- 
ture never exceeded 1 % by weight of tho coal. Tho 
figures given above indicate the reason for the 
brittleness of low-teinperaturo cokes due to incom- 
plete carbonisation of the resin. The thermal 
.stability of tho resinic substances inHncncea tho 
hardness, sinco a very gradual decompasition of 
Ihose suhstaiice.s may result in the small amount of 
iixed carbon produc'ed at one instant being dis- 
luptcd by a rise in a semi-coked mass at a subse- 
qmnit poi^od. On the other hand, a rapid decom- 
position ol resinic suhstance means a rapid fixation 
of structiiro and will per interval of time produco 
moro fixed carbon, a stronger structure and one 
least liable to fracture by internal pressurcis arising 
during any subsequent interval. 

Tho brittleness of certain batches of coke from 
the No. 3 Khondda is to bo ascribed to the periodical 
rising and falling of the semi-coked mass resulting 
in tho alternate formation and partial fracture of 
structure, a sequence of events very possible since 
this coal contains a remarkably staolo resinic sub- 
stance and the period volatile ” of the pyridine- 
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soluble constituents reaches a very high figure by 
comparison with the other coking coals. It is in- 
teresting to compare the views here developed with 
the phenomena arising in actual practice. This 
aspect of the question wi^ be developed at length 
in another communication; it will sufiBce for the 
moment to recall that the gases resulting in the 
very early stages of carbonisation are weak gases 
poor in hydrocarbons and comparable with the gas 
obtained by Wheeler by distillation of /i-ccllulos<‘. 

The endeavour in actual practice to shorten the 
period of coking in ovens by increasing the tein- 

erature of the oven walls often results in the pro- 

uction of a porous coke from a coal which under 
normal conditions yields a good furnace coke. The 
higher temperature of the walls results in a steeper 
time-temperature gradient in the oven and a con- 
siderable shorUming of the time during which the 
charge is under the influen(;o of temperatures below 
500° C. The relative stability of the /3-cellulosic 
and resinic substances will be the less differentiated 
the higher the temperature to which these sub- 
stances arc subj«'ct<’d ; moreover, the critical period 
of the charge will bo shortene<l by the higher teni- 
p<>ratures. The rimilt with higher Hue temperatures 
will be that the fixation of structure in the coke will 
ensue nearer to the period of the maximum 
“period volatile” of the pyridine-soluble sub- 
stances, a fact which will tend to produce a more 
porous coke. 

Finally, it may be mentioned that, arising out of 
this series of researches, new processes have arisen 
that give every promise of bringing about the 
coking of coals at present unsuitable for production 
of metallurgical coke, improving the qualities of 
certain types of coal which yield inferior cokes 
under imxlorn procedure, and thus materially en- 
larging our present gradually decreasing supply of 
coking coals — a class of coal so essential t the iron 
and steel industry. The procossce have developed to 
the stage of large-scale trials, and they have been 
provisionally prote^^tc'd. I hope shortly to deal 
with this a.spect of the question. 

This investigation lia.s been carried out in the 
Chemical Department of the South Wales and Mon- 
mouthshire School of Mines, 'IVeforest. I desire to 
tender my best thanks to the members of the Board 
of the School for the facilities so kindly provid<‘d, 
and to Principal Knox and Mr. Robert Metcalfe 
for their interest and assistance throughout the 
w'ork. 

This w'ork is iKung extended both in the direction 
of submitting the coals here considered to the in- 
fluence of higher temperatures and the examination 
of a greatc'r number of coals along the linea indi- 
cated. 


Chemical Engineering Group. 

Conference held at N ru-ensfl e-on-T yne on December 
15, 1919. 

(Abstracts of Papers.) 

HANDLING OF PFTROLFUM IN BULK AT 
THAMES HAVEN. 

BY N. A. ANFILOCOFF, F.I.C., M.I.MF.CH.E. 

The Petroleum Storage Wharf at Thames Haven 
has a tank with a capacity of over 500, (XK) tons. 
The tank steamer is taken alongside any one of the ' 
four deep-water piers, and there empties its cargo ; 
by means of its own pumps through various pipe i 
lines into the storage tanks on the wharf. j 

For high-flash petroleum the ship’s pumps are | 

' 1 


! supplied with steam generated on board ship, while 
i ^r discharging low-flash petrol or crude oils steam 
is supplied from shore. The steam is supplied by 
high-pressuro boilers situated 800 — 1000 ft. from 
tho .ship and provided with superheaters, calculated 
to give suflicieiit superheat to insure the steam 
arriving at tho tanker’s pump cylinder at a tem- 
perature not less than that of saturated steam of 
that prcs.sure. In practice it has been found 
that steam with 160 lb. gauge pressure and a super- 
heat of 140° F. travelled through a 3-in. main a 
distance of a50 ft., and at the end there was regis- 
tered a temperature of 378° F., i.c., still showing 
some 20° F. superheat above the temjierature of 
saturated steam. The loss of superheat worked out 
■ at alK)ut 1° F. for every 7 ft. of main. 

When tho cargo is discharged into the storage 
tanks of tho ocean depot or installation the various 
products, in addition to those obtained from re- 
fining operations, have to be transported either 
direct to consumers or to inland or smaller depdts 
for distribution. This is carried out by means of 
the ubiquitous square petrol can, by wood or gal- 
vanised sk'cl barrels and drums, by either horse- 
drawn or self-propelled road tank car, by rail tank 
car, by towed bulk tank barges, or by small coast- 
ing tank steamers. At Thames Haven during 1918 
tho average daily handling of petroleum in bulk 
amounted to more than 2500 tons (750,000 galls.). 

The works being spread over an area of nearly 
200 acres, deoontralisation liad to bo adopted rather 
than centralised power plant, and the 26 large 
B. & W. and Lanca.shire boilers arc divided amongst 
eight boiler houses. A pumping installation is 
in close proximity to each boiler-house, the pumps 
employed being direct driven steam pumps of either 
the single cylimler or th(? duplex typt\ No type 
of pump will give (wjually good service with all 
grades of petr()l(;um products under all and any 
conditions. 

The duph'X pump, used for limpid or non-viscous 
petroleum products, is of the usual “Worthington” 
pattern, where two steam cylinders side by side have 
pistons connected directly to two pump plungers. 
A D-valvo is employed and the engine works with- 
out expansion. In the tandem, compound type of 
duplex high-duty pumps the steam is used expan- 
sively through high-pressure and low-pressure 
cylinders, ai#J again each engine works its neigh- 
bour’s valves. Some makers have fixed a Meyer 
typo cut-off valve gear, which enables tho engine 
to work without expansion for a certain predeter- 
mined part of its strokes and (“xpansively for the 
remainder. 

The general rules and details to be ob.served are 
that: (I) Tlie pump rods, cylinder liners, piston 
rings (packing rings), valves guards, and springs 
should DO of brass or giinmetal. (2) Valves guards, 
springs, and valve scats should be accx^ssible. (A 
solid valve scat plate i.s preferable te separately 
.serewed-in or pinned-in valve seats.) (3) Valve 
guards should be of ample strength to withstand 
the constant jar and should be pinned in addition 
to l)eing screwed into valve st'at. (4) Snuff or pet 
cocks should Ijo provided both above and below de- 
livery valve plate; and (.5) the valve lift should be 
ample; if multiple valves are used tho sura of the 
valve areas should l)e at least 25% greater than 
tho area of the suction pipe. These pumps are re- 
coinmendtd for such liquids as petrol, kerosene, 
and gas oils. Of two pumps capable of delivering 
the same quantity, the pump with the longest 
stroke (and fewer in number per minute) is to be 
preferred. 

As in pumping petrol, for instance, the pump 
gets “ gassed,” a delivery air vessel with relief 
cock should be provided with every pump. Where 
the oil 18 very “ gassy,” or where long suction 
pi]^ are ernployed, a suction air vessel (similar to 
a delivery air vessel) should be provided. In pump* 
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ing petrol, especially, it is desirable that the pipes 
• and pumps should 1^ of ample dimensions to con- 
vey tho quantity required without undue pressure. 
The suction pipes, if long, should bo preferably j 
larger than tho inlet to the pump to avoid friction, i 
The best packing for glands is “ metallic ’’ pack- | 
ing. 

The provision of filter gauzes on tho suction side | 
of a pump is an advantage, but they must bo dc- i 
signed in duplicate Ixixes, where tho change can : 
bo easily cffecttKl. and must provide at least 25% | 
more unrestricted area than the suction pipe itself. ' 

For pumping the heavier and more viscous oils i 
tho single-cylinder pump is used. These direct- 
acting steam pumps consist of a steam piston at 
one end of tho piston-rod and a plunger at tho 
other. The pumps occupy little space and have 
very few working parts. They have no external 
valvo gear, and the steam cylinder is so constructed ! 
that all tho sUiam is utilised for effective j 
work on the piston. Tho side valve operation is ! 
arranged so that there aro no minute steam paa- j 
sagos and consists of a very simple valve mechan- j 
ism which is entirely enclosed. They have the ; 
longest stroke obtainable with tho least number of I 
strokes per minute, and automatically slow down i 
at the end of each stroke; the valve gear and steam | 
ports are constructed so that tho piston does not ! 
strike tho cover when running at excessive speed. 

In pumping viscous oils a simple calculation ' 
from piston speed and size of boro and stroke will i 
not nwessarily give the number of gallons the ! 
pump is capable of delivering, because so much do- ; 
pends upon the viscosity of the oil, the temperature 
at which it is being pumped, and also upon the | 
friction in the pipers. At ordinary temperatures , 
P F. will change tho friction somewhere almut 5?^,. 

At ITiames Haven, working with viscous fuel oils, ; 
tho velocity through an 8-in. pipe fre<]uontly ex- ! 
coeds 6 ft. per second. The difficulties of pumping 
viscous liquids are onharif^od by the fact tnat even 
when the oil is hcat<’d before it is jmmpod, when 
long lengths of pipe lines are used for delivering, ' 
tlicro arc a series of velocities inside the pipe, the 
highest being in the centre and tho lowest where 
the oil comes in contact with the pipe itself, so 
that the internal liquid friction is considerable. 

Jt is practically impossible to dcdiico formulm ! 
to provide definite data from which ^o select the 
size of pump rc'iuired, 

III practi('e, I-,; the more viscous oils, espcci.ally 
those of which l . • viscosities cannot be measured 
in Redwood’s No. 2 viscometer at 32*^ F., or such 
oils which have a setting point of, .say, 50° F. or 
le.ss, the storage tank is provided with steam coils ^ 
and is kept at such a temperature ns will reduce 
the viscosity suflieient to enable the oil .to bo ■ 
pumped (usually between 80° and 100° F.). 

The pipe-lines aro in some cases enclosed in 
wooden boxes, with tho steam pipe running .along- 
side, but it would seem to bo profmaable to have a 
steam pipe running inside the oil pipe with the 
steam inlet at the end furlhest away from the 
pump, so that the steam enters at presumably tho 
coolest part of the pipe, and travels in an opposite 
direction to the oil. To prevent leakage of steam 
into the oil, glands arc provided to permit the 
steam pipe to expand frec'ly without beomning dis- 
torted in the pipe line, and taper-thread .sockets 
are used for the steam pipe. 

In pumping viscous oils it i . essential that tho 
suction and delivery pipes he of ample proportions, 
that a suction air vessel bo used, that where 
filter gauzes are employed tho area of such gauzes ! 
be at least 100% greater than tho area of tho suction ■ 
pipe, and that the pump preferably have the least i 
possible number of valves. These valves should | 
each be of the largest possible size, and the valve j 
seats should be so constructed that the webs do 
not unneoeasarily break up the stream. 


GENERAL TYPES OF PUMPING MACHINERY 
FOR CHEMICAL WORKS. 

BY. J. II WEST. 

The handling of liquids in chemical works in- 
volves a large variety of f^rohlems, ranging from the 
lifting ol water from d<.*ep wells, fire service and 
boiler fee<ling, to the handling of highly corrosive 
liquids and of very thick and viscous liquids. A 
great variety of apparatus is available for dealing 
with these problems. 

In selecting a pump for a particular purpose, 
reliability .should ho tho first consideration, even 
beyond first cost or efficiency. It is mistaken 
economy ito work a pump at maximum rating, since 
this involves very great wear and tear. It is usually 
recommended to work pumps for boiler feeding at 
half the piston speed given for general service duty, 
and it is more economical to use only 70 or 80% of 
the maximum piston speed for the latter. A long- 
stroke pump is preferable to a short-stroke one, 
since the wear on most parts is dependent on tho 
number of reversals. 

The direct-acting steam pump is cheaper than the 
flywheel steam pump. In tho duplex form of pump 
a very simple ste.irn valve gear can bo used, since 
tho motion of one rod actuates the valve on the 
other cylinder. Those pump.s are not economical 
in steam, owing to the necessity for considerable 
clearance at the ends of the stroke to allow of 
cushioning, and tho duplex pump, unless well de- 
signed, i.s apt not to work its full stroke on both 
cylinders. 

A ram pump lias the advantage over one of tho 
bucket type in that any slip past the plunger is 
apparent at tho stuffing boxes, whereas consider- 
able slip jiast a bucket plunger may take place 
without being detected, 

Tho belt-driven centrifugal pump is probably the 
low'est in first cost of all types of pump, and tho 
efficiency is high for large quantities biit only 
moderate for medium quantities, csp^^cially at high 
lifts, and distinctly low for small quantities. The 
nece.ssity of priming centrifugal pumps before 
•starting, unle.ss the liquid is supplied from a 
higher level than the pump, is a disadvantage for 
chemical work in mosi cases, but tho absence of 
valves, and tho fact that the docreas<; in efficiency 
owdng to wear i.s jirohahly le.ss than in the case of 
recipro(;ating pumps, c-sixicially with the own type 
impeller, is in their favour. Trouble at tW stuflF- 
ing boxes is often due to faulty packing. A centri- 
fugal pump with only a single stuffing box, and 
that on the suction side, has many advantages for 
chemical work. 

In the case of pumps for corrosive liquids the 
question of safety and reliability far outweighs that 
of first cost or efficiency, since the quantities to bo 
liaTidled are generally comparatively small. 

The choice of suitable valves h-as much to do with 
the sati.sfactory working of pumps lifting chemical 
liquors, and the provision of effi(‘ient strainers of 
ample area on the suction pipes is of great assist- 
aiico to the proper operation of tho valves. 

Pumping Efficiency. 

Tl.e fellt, wdng table gives the yearly cost of power 
for pumping water at variou.s rate.s against a head 
of thirty feet, assuming 4000 hrs. to be worked in 
the year, and tho cost of one h.h.p. hr, to he Hd., 
which is equivalent to electric power delivered to .a 
motor of 85% ofiiciency at l‘42d. per iinit. 

In order to have a basis of comparison tween 
the efficiency of steam pumps and those driven by 
belt or motor, it is necessary to assume a figure 
for tho steam which represents a horse-power-hour, 
and in what follows this figure is taken at 35 lb. 

The efficiency of small pumps of all types is very 
low, owing to the small hydraulic mean radius of 
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tho passages, and this is particularly marked with 
centrifugal pumps. 


(lallous I ^’oa^Iy oost of power in pounds at various 

per hour. ; emtieudes. 
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A 1-in. centrifugal pump throwing 1000 g.dlons 
{Ksr hour against a head of dO ft. will have an 
efficiency of 15% to 18%', a 2-in. pump throwing 
5000 gallon.s per hour will show about -10%, a d-in. 
pump throwing 10,000 to 12,000 gallons 55%' t(j 
00%, while ehicirunie.s of 70,,, and over are only 
attainable in piimjts of 6-in, or 7-in. and over, 
handling 50,000 gallons |K?r hour npward.s. 

F'or any given ci'nlrifugal ])umj) there is a cer- 
tain set of conditions as to speori, quantity, and 
head, for which th<‘ efficiency will bo a maximum, 
and any deviation from tlu'se comlitions will meaii 
a decrease in efficiency, it is desirable, therefoiag 
to some exUmt, to design t'Vt'ry centrifugal pump 
for the particular conditions under which it is to 
work, in order to get tho best results. 

The edieicncy of duplex steam pumps will vary 
from about 20/' in small si/.os up to 40% in large 
sizes, corresponding to steam consumption.s of 175 
lb. per h.p.hr. to SHlb. 'Phat of direct-acting punii)s 
will range from 25 ' up to 50 ' . 

The efficiency of llywheel [)um[)s is usually several 
per cent, hotter than that of dira'ct-acting pump.s 
of the same caiiaeity, owing to the sm .lh'r clear- 
ances in the steam cylinder and the grt-jiter ease 
in working expansively. The steam consumption 
can be nuJueed considerably by conif)t)undiug the 
steam cylinders, and also by fitting condenser.s lo 
the exhaust. 

Where the exhaust steam from pumps can he 
used tor heating liquors in elicjuical works, tho 
f^team consumption is of little conseipience, since 
nearly 90 ' of tlu- heat in tlu’ live steam is recoven'd 
in the exhaust steam. 

The efficiency of diaf)hragm pumps ranges from 
about 14" in small .siz('s up to 20 , in the Iarg<>st 
sizes usiially made, 

TyI’KS 01 Pl MICS, 

Pumps may Ik* (4assified as follow.s: — 

(1) General service pumps, viz., those for water 

and non-corrosive elkmical liquors. This 
typo includes reciprocating pumps and cen- 
trifugal pumps. 

( 2 ) Pumps for gritty and thick vi.scons liquids. 

fhese may be of the n'cij)’ m ating or rotary 
type, 

(«‘1) Pumps for eorrouve acids, (d reciprocatim^ or 
i'ota?’y typts. 

(4) Pu7n])s operaUsl hy C(jmpresscd air. 4 }m's<' in- 
clude the w«4l-kuown acid eggs, <'i<her plain 
or automatic, and the air-iifN. 

In using the egg for liquids coni.aining solids in 
suspension, it is a good plan to introdme tin* air 
through the perforated pipe at the bottom of the 
ve.Hsel, iu.s'tead of at the toj), to keep (lie Ii(,uid 
agitated and prevent an aecum illation of soliils. 

The efficiency of eggs and automatic elevators is 
a subject upon which little or no infonnation ba.sed 
on actual tests is available, and it will be of in- 
terest, therefore, to consider the overall efficiency ' 
of the system. 


Take the case of an automatic elevator in 
which the compressed air is admitted by a float or " 
other mechanism as soon os the liquid reaches a 
certain level in the egg. As soon as air is admitted, 
|)ressure begins h) build up and the liquid begins 
to rise in the delivery pipe, going on until it begins 
to flow out from the discharge top of tho pipe. 
The rate at which the air pressure builds up will 
depend upon the sizAi of the air inlet, but the air 
space above the liquid being very small, it is safe 
to assume, unless a reducing valve or regulator is 
used, that in most cases it will reach the full pres- 
sure in tho air main almost instnutaneously and 
the column of liquid iu tho discharge pipe will 
have been accelerak'd up to the maximum velocity 
corresponding to the air firossure used by the time 
the liquid reaehes the top of the discharge pipe. 

Tn .any event equilibrium will very quickly bo 
attained at a velocity such that the “ static ” head 
])liis the friction head equals the air pre.ssure. 

For inst.anee, if water is being blown through a 
straight vertical .‘l-iti. east iron pijm 60 ft. long, 
llu' si a tie head is 26 Ih. ptw s(j. in. and if the air 
pressure were only 26 lb. per sq. in. it w'ould just 
raise the water lo the top of the discharge pipe 
uitliout lausiiig any delivery, while an additional 
air pressure will cause a flow at the following 
velocilies : — ■ 

Air pressure inexeess of Velo.'itv of How 

'2P I'o. per sii. in. IT. jicr see, 


fi a. 
I.l 
4 3 


Thus if the air .supply is at a jin'ssuro of 40 lb. 
per s<|, in. I be wali'r will flow out u itli a velocity 
of about 15 fl. per .S4‘e. 

This eouditiou of eipiilibrium will Ik* maintained, 
provided th<* air sup])ly firessiire remains constant 
until the egg is empty, with the exception of a 
slight de<reaso in I he si a tic bead owing to the 
lowering ol the I i<pi id h'v<>l in the egg, the depth of 
li'piid iu the egg of cour.'^e halaiieing a correspond- 
ing column in the discharge f»ii)c. 

In aulomaJ:ic 44<'vaU)rs \\h<'r(* tlu* air supply 
valve is gradually closed hy a float which falls with 
l!i(' liquiil, a certain amount of wire-drawing takes 
place, nnd the final air pressure may not Ik* greater 
than that required to discharge the liipiid with a 
moderat4‘ V4*loeity; in laet, in some elevators, such 
♦ as the Kestner, a regulator is provided to en.sure 
this, hut iu any event the minimum amount of air 
ns('<l will he eipial to flu* volume of the egg at the 
su|)ply pr(*ssur<‘. 

In the ease of haml-operated eggs, under the best 
eonditions where the workman stands with his 
hand on the air-control valve and liis ear against 
the disclnirge pijie, he is abb* to shut off tlie air 
immediat-(4y h** liears tin* hist of the liquid leave 
the ('gg, ami lie probably uses no more air than 
an automatic elevator, but if the air is not shut 
off at lln' projier nmment, the waste of air may l>e 
\ery f (Oisi<h.rabh>, as u ill also be the case if' the 
egg is not coniph'tf4y filh*d with liquid. 

In comparing hand-ofierati'd eggs with automatic 
<4evators, it must lx* reriU'inlxTi'd that tin* former 
are usually much larger than the Iatt4'r, being often 
ol o0() up to several thousand gallons cap.aeity, as 
against .1 to 20, or sometimes 100 gallons in the 
hitter, and the advantagi* in air economy is all in 
l;nonr ol one big blow instead of nnnn'rons Hiiiall 
ones. 

There is no reason why automatic elevator 
meehanisrn shouhi not lie applied to largo 
hut airtually it is not often done. On the other 
hand, where a more continuous supply is required, 
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as in the case of acid supply to towers, the iiso of 
small opera tin ]4 frequently is necessary. I 

The discharge pii)e8 from eggs and elevators i 
should be as nearly vertical as possible, otherwise | 
at the end of the blow the air may break through 
the column of litpiid and escape along the upper 
side of the pipe. The clearance or air-space at the 
top of an egg or elevator must Iw^ re<lucod as far 
as possible, since it represents so much wasUal air. 

Tho efficiency of blow eggs decreases with in- 
creasing pressure, owing to the gre.ater amount of 
energy contained in the air left in the egg at higher 
pressures. 

Tli(> homogeneous lead lining of sti'cl eggs affords 
a convenient i)rotecti()n against weak sulphuric 
acid etc. The use of ebonite lining for eggs has 
be<‘n adopted for hydrochloric acid. 

The air-lift . — The air-lift provides an exceed- 
ingly simple method of raising liquids, and one 
that is fairly efficient if properly designed. Jt is 
not used in chemical works to anything like the 
extent it deserves. Compressed air is injeeUMl at 
the bottom of a discharge pipe so that nlteriiato 
piston-like layers ot air and water arc formed in 
the pipe, thus lightening the column in the pipe 
and allowing the liquid to he blown out with an 
air pressure which may l)e as low a.s J te \ Ih. per 
foot of actual lift with water. ' 

The use of air-lifts with hot liquids offers snecial 
advantages, since the lieat (Uiergy of the liquid con- ; 
tribute's to tli(' work of pumping by ex])anding the 
air, and pumping <'ffi(‘i('ncies of 100% and over can 
he obtained in this way. Air-lifts are also used for 
lifting molten metals, ami in such cases the thermal ^ 
expansion of the air will be still more marked 
owing to the higlier t(miperatiir<'s. 

The correct i)roportioning of the ‘‘ snhmerg- 
enco,” or ratio of the depth below the free level of 
the liquid in the uoll or IxhhI tank at which the air 
is ajiplied, to the total lift, has mneh to do wi+h 
the effieioiey of an air-lift, and while no hard and 
fast rul(!s for didermining this faclor can Ik? giv<*ii, 
since it depemls to some <’xtent upon th<> size of the 
eduction pipe and the nature of the liipiid, it is 
generally a<]mitted tliab the lower tlie lift the 
greater should ho the submergence, and that the 
greater the' suhniergi'iico the higher the C)‘fiv.ienc>. 
I’or lifts up to lOU it. the submerg<Miee will usually 
lie hetwtH'n . 00 % und 70 ',-, of llu' lift,* decreasing to 
about u ‘h a lift of 000 ft. Clficicncios of 

over .‘10%, can '.enerally h(' obtained with a well- 
designed air-lilL, and 10'%, or even higher, can Iw ! 
reaclu'd in som<‘ eases with col<l liquids. 

In a method of a[)plying compressed air in pump- , 
ing known ns the reixirn air system,” reciprocat- 
ing pumps of the steam driven type ar<‘ used with 
rompressexl air instead of steam, and on the closed 
circuit system, i.e., the exhaust from the pumps 
returns to the compressor for re-u.st . In this 
metliod the economy in ( ompressioii at the higlier 
pres.sures is utilisc'd, and losses of air through leak- 
ag<‘ are nnnle Uf) by the small hoosU-r compressor. 

Steam ejectors are often useful for draining pits ; 
and sumps. Ilieir low efficiency is against their 
us(‘ for other fiurposes. 

I'lie autlior described a large number of dilferent 
types of pumps with illustrations, and also gave a ' 
number of gcuieral data on jmmping. 


im: M.\RCLK>f PUMP. ! 

nv ll. A. STEWAUT. | 

This pump differ.s from other centrifugal pumps ; 
in being glandless. Essentially, it consists of a | 
casing and a rotor or impeller with a vertical j 
spindle. This method of construction has been | 
adopted in order that glands may be dispensed i 
with. 


A belt-driven type of pump specially intended for 
sulphuric acid is shown in the accompanying 
figure. 



'Phe annular float, a, controls tho admission of 
liipiid tlirough tho inlet, c, and the annulus, l. 
'Pho upper sloping part of tho float scats itself on 
tho eorresponding sloping part of tiio annular part, 
which really constitute.^ a valve seating. Tho float 
movi'S freely in a vortical direction, but is not in 
contact with the spimllo, as it i.s guided by the small 
ribs shown as uppim extensions of tho ribs, M. 
These ribs, M, of whi(;h there are four, form a 
rest for the. float, and guide tho liquid steadily into 
tlu' eye of the impeller, i% which subjects it by 
centrifugal action to pres.siiro in tho chamber, G, 
whence it is forced through the outlet, h, into the 
delivery pipe. Tho impeller, f, is mounted on tho 
.spindle, d, which revolves in large bearings, k and 
o, the spaces Ind ween the bushes and main casting 
ill each c.aso forming grca.so reservoirs. Tho weight 
of the spindle, and impeller i.s taken by a ball thrust 
hearing, n, which revolves in a covered groasxi 
chamber. All wearing parts are fitted with auto- 
matic grea.se lubricators. No parts liable to wear 
are exposed to the action of the acid. The body of 
tin,' pump, J, the impellers, f and f*, the sheathing 
of the .spindle, E, the float valve, A, and annular 
inlet chainher, B, can be made of any suitable acid- 
resisting metal, stoneware, ebonite, or glass. 

W1hu\, working a full supply of acid is allowed to 
flow into the inlet, c, and, should this be too much, 
the float valve, A, rises and temporarily restricts 
tho supply, but falls again wlien the level of tho 
acid in the pump hotly becomes lower. 

By a comparatively small modification of tho 
design tho pump is equally well adapted for raising 
other acids. For such purposes tin* pump raav be 
made in ebonite, eartlienwaro, or silicon-iron alloy, 
or even in stono. As a matter of fact these pumps 
have boon working for over two years with various 
corrosive liquids, including concentrated and 
dilute sulphuric and phosphoric acids and hydro- 
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chloric, acid. Also very strongly alkaline liquors, 
at tho boiling temperature, containing a heavy 
sediment mix^ with ashes. 

The following are some of the uses for which this 
pump is well adapted ; • — The elevation of hot saline 
solutions to crystallising vessels; the removal of 
salts deposited from solutions undergoing evapora- 
tion; the emptying of caustic soda or sodium sul- 
phide finishing pots; mixing liquids and solids in 
dissolving tanks — employed for this purpose the 
pump vigorously agitates the contents of a rela- 
tively very largo vessel. 


THE ELEVATION OF ACIDS BY THE 
KESTNER PA'J’ENT AUTOMATIC ELEVATOR. 

BY J. A. REAVELL. 

The use of tlie arid egg tends to great lass of 
air, and is generally ineflicient. The Kc'stner 




elevator was designed to overcome this waste and 
to do away with the labour required to operate the 
valves. 


The standard elevator is shown in fig. 1, and tho 
movements whereby the air is admitted and 
exhausted in fig. 2. Acid flows into the body of 
the elevator through the inlet valve whicn is 
coupled to a ftvd tank placed above it. As soon 
as tile acid ri.ses to a pre-detormined height in the 
body, the float, X, operates. To obtain a quick 
action the float is carried into the narrow portion 



of the top cK)ver, and the acid flowing in rapidly 
fills this. Tlio lever, 0 (fig. 2), works on tlie 
fulcrum, H, and tlic rod, K, wliich is coupled to 
the float, riees when the body is full. This at once 
releases the pressure from the air valve, R, and 
air is admitted into tho head, passing down the 
standpipe into tho body. At the same time, the 
pimsure of tho air closes the air exhaust valve, D. 
The ooinpre8se<i air blows the acid from the body 
up tho delivery piM to the reooiviilg tank. A 
balance weight rod, F, provided with balance 
weights counterbalances the weight of the float. 
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Aa soon as the aeid is blown out of the body, the 
float oomes back to its original position and the 
exhaust valve opens at once, allowing the air to 
exhaust. The acid inlet valve then or>ens, and the 
cycle is repeated. The movement or the lever is 
very slight, the air valve having a travel of only 
about A inch, so that the wear and tear is 
infinitesimal. 

The stand-pipe should be of sufficient length so 
that the elevator head is above the level of the acid 
in the feed tank^ thus preventing the flooding o-f 
the head with acid. 


tinuously in operation in chemical works for over 
fourteen vears and the cost of upkeep amounts only 
to some few shillings a year. 


CENTRIFUGAL PUMPS FOR SULPHURIC 
AND NITRIC ACIDS. 

UY 8. J. TUNG AY. 

, The centrifugal pump h.'is many advantages over 
I purnps of other types for lifting sulphuric acid, 
riicir efficiency is high as compared with the use 



coMTt musiiaD a emof? 
Fig. 4. 


In a modification of ehivator, made of 
earthenware for pumping nitric acid, the special 
feature is tlio metliorl of connecting the float to 
the lever by means of a wire. Originally this wire 
was of ])latinum, but recently a special alloy has 
been iLsed. 

A continuous elevator has l>een designed for 
delivering acid into sprays, and for other purposes. 
This is shown in fig. 3. The lower portion consi.sts 
of two iHjdies which may be made of cast iron lead 
liiK'd, or unlined, as reqiiir(d, or of potv/aro. 

One of Uiese bodies contains the float, which is 
operated by t’’o valve shown in fig. 4. This consists 
of a taper pUiU tyjie valve operating in .a valve 
box, Iwth of wi'iidi are made of potware. The air 
is delivered into the head at K. The plug valve, 
R^ is arranged with four ports Avliich communicate 
with the openings marked 1 on the horizontal 
plane, and 2 on the vertical plane. As the float 
rises, owing to the inlet of the acid, the wheel, F, 
is rotated until the trigger, K, which operates in 
a slot in the wheel, comes in contiurt with the wlicel. 
Tins then ineve.s over B and cau.ses the weight, E, 
to fall sliarply, thus operating the valve, R, quickly! 
This operation turns on air to the cylinder that has 
just filled, and shuts it off from the cylinder that has 
been emptied, exhausting this to atmosphere. 
There are two openings for each cylinder. For one 
cylinder the diagram shows these at 1 and lA. 
BoUi these conne<“t in a comnioii pijH? to the 
cylinder, IB. If, for example, the valve has just 
operated on No. 1 cylinder due to it being full, 
Wien the compressed air enters through 1 into 
No. 1 cylinder and the exhau t from No. 2 cylinder 
leaves through pipe, 2B, by way of the valve, 2A, 
End vice vevsd — each cylinder filling and emptying i 
alternately. i 

These elevators, which have been used for 
discharging acid through sprays at 40 to 601b. 
pr^iire on the sprays, are simple in operation 
jnd have no working parts revolving in acid, the 
parte subject to tne acid being the inlet and 
rotlet acid yalves. Some of tbem nave been oon- I 


; of eomprossLxl air and acid eggs. With plunger 
typo pumps danger existed from the leakage of 
acid under pressure from the glands of the pumps. 
In modern centrifugal pumps tho glands are so 
arranged that instead of being subject to pressure 
i of acid they arc only subjected to a suction, and 
! consequently only such packing is needed as will 
I prevent inlet of air whilst the uiimp is working, 
j modern typo of aoublc-stage regulus 

i centrifugal acid pump for lifting sulphuric acid 
there IS only one gland, and this being on the 
suction side there is no tear of leakage of acid at 
the ghuul whilst the pump is at work. Tho pump 
shaft is fitted with two ring oiling bearings, and 
IS also fitted with ball thrust hearing so as to take 
the thrust due to the vyeight of the head of acid. 
On the pres.surc side in this pump there is no 
gland, hut simply an enclosed bearing which is 
maintained full of lubricant from a grease cup. 
Tins pump, when lifting sulphuric acid to a head of 
/o feet, eonsumes I’O h.p., and works at 2460 revs, 
per minute. 



Fig. 1. 

Fig. 1 shows a 3-stago centrifugal pump again so 
arranged that there is but one stuffing box and 
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gland, with a thrust collar at the pressure side. 
This luus been arranged with a by-pass leading to ! 
the first or suction chainb('r so that it is always j 
subject t(j suction while working, and any leakage i 
or overflow at this point is carried hack to the 
suction side. This forms a very compact and liigldy 



efficient design, the inii)ellers being carefully bal- 
anced and iiib'i nal friction reduevd to a minimum. 

Fig. 2 sho\vs a single-stage vertical type eontii- 
fugal pump airang('d for driving by vertical 
spindle, motor-coupled direct to pump sliaft. The 
pump chamber has a bottom sin-tion fitted with a 
balanced impeller, with a faced ring on the im- 
peller working in a macliim'd gnmvo on the IkhIv 
in such a way that the gland packing has v('ry little 
work to do. A hall bearing is arranged on the 
motor spindh' and the pump works with but little 
internal friction. 1’he multi-stage pumps are oftci! 
arranges! in the same manner. 

A centrifugal pump which has been very success- 
ful for pumping nitric aci<l is shown in fig. d. This 
pump is constructed cut indy of aeid-r<'sisting iron, 
with the ('xci'ption of tin.' hcd-plate. Arranged as 



shown with an end sue tion, tlie impeller and spindle 
are in one piece. A long stuliing Ih)x and sh'cvo are 
adopted and oil grooves maebiiied in the spindle and 
kept filled with eeresin wax lubricant prevent 
trouble from leakage at the gland. 1b<; spindle is 
supported by two ball bearings, totally (‘uclosed. en- 
abling the pump to be nin at eompararively higli 
speeds with a niinimmn of friction or wear and tear. 
tSome of tlies(' sinall pumps rai'^ed K5 iiitrie 
acid to a heiglit of fiU ft. continuaily at tempera- 
tures up to .Vr ('. In one ea^* five pumi*s pumped 
22.000 tons of nitrie acid without ex|>cnditur(' lor 
maintemanee. 


THE AVAjMORK "SQFFEfiEF/^ P^MP. 

rtY n. A. PKLMOKE. 

This pump, invemted by Mr. X. (J. Jfialcwitb, 
comprises a rotor consisting of a disc loo.scly 
mounted on an eccentric on the shaft rolling round 
the in.side of the pump casiug. No sliding takes 
place bctwwn casiug and rotor, but rolling motion 
IS imparted to the rotor, which turns round the 
eccentric, the latter acting as a bearing. At the 
top of the casing a metal piece, usually with some 
spring tension behind, works up and down in a 
slot, keeping contact at all times with the rim of 


the disc. Inlet and outlet ports are immedia^ly 
to right and to left of this metal piece or valve. 
“ Squeegt'e ” action drives the liquid round in front 
of the rotor; the liquid, being scaled from the suc- 
tion side by the valve ph'ce, is driven through the 
dr'livory port, while at the same tiino liquid follows 
behind tlic rotor through tin? suction port. 



'J'he pump consists of a casing, end covers, a shaft 
and two discs with two valve pieces. The discs 
and valves arc duplicat('d for [lerfect balance, even 
Jlow, and silent running. 

'i'lio easing and rotor do noL liav<' sliding wear 
against eaeli ot.her. Tlie sliding surfae('s are the 
main hearing hushes for the shaft and the boro 
of the rotor disc o)i th<’ eccentric. Tlie dise.s rotate 
round tlnn’r own C('i^(‘,s at a speed proportional 
to the difference in IShiiU'tcr of casing and rotor, 
so that for a pump .si)('ed of, .say, lOUO r,i).m, the 
rirn of the disk only makes about (iO complete turns 
pcr'minnte past the valve piece, so making the 
wear there m-gligible. 

The constructional simplicity and the restriction 
of principal wearing surfaces to bearings, as well 
as tlu' absence of valve.s, without sacu’ificing the 
po.^ilive action or ability to nui without priming, 
make a pump of extraordinary reliability. 

Ry the addition of a simple attachment the de- 
livery and suction connexions remain the same for 
eitlu'r direction of rotation. 


METHOD OF TR ANSPOIITINC AND DISTHI- 
m i LNO I.IQEIDS AliOl t a EACTORV. 

HI H. W. CHOW. 

The d('vice whi(-b is tin* subject of this noU 3 t pro- 
vides a ittcan.s of putting any givaui ves.scl in a fac- 
tory into communication with any other by a kind 
of switdi table, avoiding cocks, valves^ and branch 
pipc.s, either directly or through the intermediary 
of 11 pump. Pipe liinrs arc brought from a number 
of ve.ssi.'ls te one point, ti'rniirialing in sucli a way 
as to make, a circle of short vertical pipes at the cir- 
cumfereuee of a table. 'Die end of oneh short pipe 
is fitted with a cone union. Revolving round the 
centre of Ibis circle arc two radiating arms, one end 
of <‘acb capable of connection to any of tlie cone 
unions and the other ends connected to two loops, 
one above and one behnv, the further ends of which 
are (oniieeted with one another either through two 
bridge pieces and the suction and delivery of a 
pump or through one bridge piece direct. In this 
way any om* of the .short vi-rtical pipes of the oir- 
cumferenee of the table can ho hrouglit into con- 
nexion with any other and therefore any one of the 
vessels with any oilier of the group. By making 

t See Kiig. Pat. i:i0.940. 
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one or more of the short vertical pipes lead to corrc- 
snonding short vertical pipes of other tableii tnrthor 
groups of tanks can bo brought into inter-com- 
munication, , , ... 

It is preferable to arrange the tables at a higher 
level than the highest vc.s,scl. Jf this is not prac- 
ticable small pet c(M-ks should l)e htted at the 
highest point in the pipes leading to tho various 
vessels to prevent siphoning. _ . i 

Tho table may be used in conjunction with its 
own pump or not. AVhen the pump is not rcquiri'd 
one of tho bridge pieces is swung on one side and 
the other connected straight across tho two loop 
terminals. When an operation is completed it is 
possible, by slowing down the pump, to sweep the 
pipes all but free from liquid by allowing air to he 
sucked through. 


PUMPING ACIDS AND OTHER CORROSIVE 
LTUUIDS, WITH PARTICULAR REFERENCE 
TO THE ARMOERED CERATHERM CENTRI- 
FIKLVL PlJxMP. 

II y W. IfAYKURHT. 

Pumps for acid or corrosive liquids should bo 
simple in construction and should, ii pos.siblo, have 
no internal rubbing suriaeos or bearings; there 
should be no eontaet between the corrosive liquid 
and material with which it can react; valves should 
avoided if possible; any oil used should not eoino 
into contact with tho corrosive liquid ; tho pressure 
developed by the pump should bo easily variable 
from zero to about 50— dO lb. The type of pump 
which lK>st fulfils these requin'inents is the 
centrifugal. Ceramic material is the most suitable 
for the construction of pumps for the chcmii'nl 
trade. The tyt>e chosen by the author for his pump 
was a form of Coratliorm, with considerably in- 
creased tensile strength and with sufficient heat- 
resisting capacity to enable the pump to be worked 
alternately on hot or cold liquids without liability 
to fracture 

In the Guthrie Ceraiherm pump the casings are 
made exceedingly thick and strong. They are set 
into tho iron armourings by mcuns of acid-re.«iating 
cement. The inlet ami outlet are so constructed 
that coupling up (;an Ix^ accomplished without any 
fear of damaging flu? pump. The acid or corro.sivo 
liquid is fed i U) the pump on the gland side. No 
trouble is expo < need in packing this gland, which 
is continually under suction, a small quantity of 
wool, soaked in pniatKn wax, if desired, being 
pressed homn, with the fingor.s. Head.s of 200 or 
.300 ft. can l)o attained without any leak or trouble 
at the gland. 

To fix the imp('llers on to the steel .shaft the in- 
terior of tlio shaft of tho imm-ller is filled with a 
eementing material of very high acid resistance, 
which receives a screw thread and the shaft is then 
screwed into the impeller, which is ground and 
balanced on its own shaft. The impellers are of 
very substantial eonstniction. They have In^cn 
tested up to fully 3000 revs. The Manx impeller, 
which is now being u.sed largely, is almost self- 
halaiKu'ng se far as thni.st is eoneerned and gives 
very little thrust along the shaft. 

In chemical works it is generally required to 
. pump a small quantity (say 20^—100 galls, per min.) 
i*to a head of anything up to 120 ft., whilst running 
le pump at low speeds, I’his means that the 
ibio of the diameter of the impeIl<T to tho width 
f its blade is neoe.ssarily high, and as this ratio is 
factor which governs the theoretical efficiency of 
ny centrifugal pump a corresponding reduction of 
Siciency would be ex|)ecte<L 
In the ncighbourhwHl of 40 ft. head efficiencies 
f 60% have been attained with these pumps, and 
Ith 120 ft. head about 40%. 


Yorkshire Section. 


Meetiruj held at Queen's Hotel, Leeds, on Februar]^ 
23, 1920. 


MU, W, MCI). ilACKEY IN THE CHAIR. 

THE DETERAIINATION OF ALKALINITY IN 
I TANNERY LIME LIQUORS. 

i »Y AV. «. ATKIN, M.SC., AND AV. E. PALMER, D.A. 

J (Abstract.) 

\ Tho nndhods to he described havo lieen devised 
with a view to overcoming certain defects in the 
i methods at present cmploytHl in tho determination 
of alkalinity in lime liquors. Tho factors which 
' contribute to the alkalinity of limo liquors are: 

(«) calcium hydroxide, (b) sodium hydroxide, (c> 
i sulphydratcs of c.'ilcium and sodium, (d) ammonia 
i .and amines, (e) sodium and calcium salts of weak 
I acids or products of hydrolysis of hide proteins. 

! Total aJkuiinity is due to all tho substanws 
I eniiineratod above and is determined by the method 
I descrilH'd by Bennett,' in which 25 c.c. of tho fil* 
i tcred lime liquor is boiled with exems of N jlO sul- 
phuric acid and the exces.s titrated with JV/K) 

; caustic soda, using methyl red as indicator. In all 
the limo liquors examinofl a precipitate w^s formed 
by this treatment Avith acid ; these precipitates are 
duo douhlloss to dissolved keratinous matter and 
not to true hide substance, as was demonstrated by 
one of us recently.^ I'his point was further tested 
by determining the total alkalinity of a solution of 
gelatin in limo water, in which ca.se no precipitate 
was ohtain(‘d on addition of acid. A similar result 
was noted with a .solution of hide powder in limo 
water, although both .solutions wore very rich in 
nitrogen. By using N I W reagents throughout, the 
' titration for total alkalinity is a measure of 
f d 1-c. 

i Caustic alkalinity is an important figure for tha 
tanner, as it is a mo.a^siire of the plumping power of 
i the lime and has a pronounced influonco on the 
i Huhsequent leather produced. This caustic alka- 
linity is due to the hydroxides of calcium ana 
soilium or to a }-h. 

Bennett* has devised a method to determine this 
I figure which is very ingenious, but in one important 
' respect umsound. It depends on two titrations of 
the lime liquor after treatment with formaldehyde. 

First titration. — 10 c.o. of 40% formaldehyde 
rolution diluted with 10 e.e. of di.stillod AV’ater is 
! neutralised to phenolphthalein with iV/10 caustic 
.soda until a faint pink colour appears; 25 c.c. of 
the clear filtered limo liquor is added, and, after 
' mixing, titrated with N jlO hydrochloric acid until 
; the pink colour just disappears. During this titra- 
i tion the hydroxides of ealcium and sodium arc 
I neutrali.sed by tho acid and not affected by tho 
; formaldehyde. Ammonia reacts with the formalde- 
I hydo to form neutral hexamethylenetetramine. 

Formaldehyde reacts with sulphydratcs and liber- 
1 ates an equivalent amount of hydroxide: 
i N.iSH+HCHOd H,0:=H.CH(OH)(8H)-fNaOH, 

I and tluLs all sulphydratcs are estimated. Formal- 
j dehydo also reacts with amino acids, producing 
! methyleiw-amino acids, which react acid to 
1 phenolphthalein : 

; NH,R.CO()H + H.CnO ==CHuN.R.C00H4 H,0. 
Con.sequently, after adding formaldehyde to a lime 
liquor methylene-amino acids are formed which 
neutralise a certain amount of tho caustic alkalis, 
so that tho caUvStic alkalinity and that duo to sul- 
phydraU's are reduced by this acidity produced by 
the amino acids. In other words, this titration 

* Bennett. Coll. (London) 1916. 260. 

* Thompeon and Atkin. J. Boo. Leather Tr. Cliem., 1920, IS. 

* Bennrtt. OoU. (London), 1916, 821, 
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affords a measure of a+h-\-c — amino acids. The 
above explanation is that put forward by Bennett, 
and is quite sound. The calcium and sodium salts 
of the hydrolysis products arc not affected in tliis 
titration. 

Second iitration. — 25 c.cf. of filtered lime liquor is 
neutralist to phcnolphthalcin with glacial acetic 
acid until the pink colour is discharged, and NjU) 
iodine added until an unabsorbed excess is observed. 
N jlO caustic soda is then added until a pink colour 
appears, and finally 10 e.c. of nctilral formalde- 
hto. After mixing the solution is titrated with 
iV/10 caustic soda until the pink colour reappears. 
Later this titration (originally described by 
Stiasuy)* was modified by using hydrochloric acid 
instead of acetic acid, as the end-point was found 
to be sharper. 

Bennett states that this second titration is a 
measure of the acidity i)roduced by the amino- 
. acids, the catistic alkalis having Ix'cn neutralised by 
the acid and the sulphydraU's decomposed by the 
iodine; consequently the number of e.c. of JV/10 
caustic soda found in the second titration added to 
the number of c.c. of A^/10 hydrochloric acid for 
the first titration give^ a merusure of «4-5+-c. 

Unfortunately he has ignored the fact that the 
free ammonia often present in considerable quanti- 
ties has b(!en neutralised with the formation of 
ammonium acetate (or ammonium chloride), which 
reacts with formaldehyde to lil)erate an amount of 
acid equivalent to the amount of ammonia prc.cnt 
in the lime liquor and also to iorn. b.' xametin lene- 
tetr amine : 

4CH,COONH,t 6HCHO = 

(CHJ.N.q-GH.O+lCH^COOH, 
•or with hvdrocblorio acid : 

•INII.Cl + ClIOllO (C11,)«N,+01UO 1-4HCI. 

This omission is curious, as Bennett* himself ad- 
vocated the uso of formaldehyde to replace the dis- 
tillation with caustic soda in the Kjeldabl method 
of estimating nitrogen. 

No mention has yet been made of the action of 
.amines on formaldehyde. Primary amines, s)ieh as 
raethylamine, seem to react with formaldehyde in 
a somewhat analogous way to amino acids as far as 
the NHj is conce rned. 

2CH,NH, + 2HCH() = (CH,N.CH,),+2H,0. 

With their hydrochlorid(‘,s hydrocfiloric acid is 
liberated, just ns in the case of ammonium 
chloride. This point was tested experimentally 
with methylarnine hydrochloride. 

^ The hydrochlorides of secondary and tertiary 
.amines apparently do not behave in the same way 
as those of the primary amines. However, Kffront’' 
'has testecl for trimetliylamine in many different 
putrefactions, but has not suceeed<‘d in <letecting 
it, and states that ofdy materials containing betaine 
-or trimethylglycine give rise to trinu'thylarnine. 

The constitution of the amino-a( ids known to bo 
-components of hidf proteins doe- riot .suggest the 
likely formation of di- or tri-methylainino by putre- 
faction. Accordingly only a rdativf'ly small error 
will bo introduced by a.s.suming that the whole of the 
ammonia and amines obtained by distillation reacts 
with forraaldehydcq causing the* liberation of an 
•oquivalent amount of hydrochloric acid. .Thus the 
second formaldehyde or Stia.sny titration mea.sures 
the amino-acids plus ammonia and amu'cs, or 
d+atnino acids. Tho sum, therefore, of tho two 
tormaJdehydo titrations is a measure of a + 5-f r fd, 
and by .subtracting c } d, that is c.c. N j 10 acid re- 
quired for ammonia, amines, and hydrosulpbides, 
a-ffe is obtained, which is the cau.stic alkalinity of 
the limo liquor. 

* stijuny. Ooll.. 1908, 373. 

* Bennett, thle J., 1909, 292. 

* Effront. Blocliemlcal Catalyst* In Life and Industry, p. 665 
^Wlley.) 
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ESTIMATION OF ALCOHOL IN MIXTURES OP 
i ALCOHOL, SULPHURIC ACID AND WATER. 

■ ny o. s. nuTLEii, b.a., f.i.c., and h. b. dunnioliff, 

M.A., B.SC., A.I.O. 

■ In the course of an investigation on tho possi- 
i bilily of recovering sulphuric acid from nitre cake 
i by spiriLs of wine, a large number of solutions of 
; sulphuric acid in alcohol were obtained in which 
; it was necessary to have a reliable method of 

CBiimating the constituents. It was hoped that 
: the method duo to F. G. Benedict and 11. S. Norris 
I (J. Amer. Chem. Soc., 1898, 20, 293) w'ould be 
! suitable, but it wa.s not found possible to get con- 
: cordant results by this or by several other methods. 

I In all alcoholic sulplinric acids partial eeterifica- 

■ tion is observed, even in the presence of consider- 
able quantities of water. The method to be des- 
cribed involves the estimation of the alcohol both 
as ethyl hydrogen sulphate and as free alcohol. 
It lias been found that if the free sulphuric acid 
is estimated by titration by tho mt^thod to bo 
described, the results show' good ngreoment with 
those obtained by precipitation of tho froo sul- 
phuric acid as barium sulphate and weighing the 
precipitate. This shows that, during titration, 
no appreciable hydrolysis takes place. 

Tho combined alcohol is estimated by determin- 
, ing I ho amount of acid which has undergone esteri- 
fication. A weighed quantity of the alcoholic sul- 
, phuric acid is titrated against standard alkali. 

, This “ direct ” titration gives b (see Table I.l the 
percentage of acid pre^sent in terms of sulpluiric 
acid, i.e., it gives the free sulphuric acid and tho 
acidity duo to ethyl hydrogen sulphate (in terms 
^ of sulphuric ;»ci(l). 

The “ total ” acidity is found by evaporating 
a weighed quantity of the alcoholic sulphuric acid 
to a pa.sty consistenco with excess of standard 
caustic .-^oda or potash, ho.ating in an air oven at 
120*^ C. for half an hour, and then, after extrac- 
tion with distilled water, titrating tho excess 
alkali with standard acid. From this is calculated 
the perc<*ntage acidity of tho alcoholic sulphuric 
acid before any esterification look place. The 
value is expre.sscd as percentage of sulphuric 
acid, a. Thus, the percentage of aiid csterified = 
2 (n-b)^nx]{)i). 

The weight of cstcrified alcohol in 100 grams of 
tho alcoholic sulphuric acid is 2 (a~b)la X 1(X) 
X‘16-^98 grams. 

Tabi.k I. 

Composition of the mifture c(dcvlafed from the 
proportions mixed: Sulphuric acid, 2t)‘l0% ; ethyl 
alcohol, 68’9S% ; water, 1’92%. 
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• Moan of live ileU’nnlnations, 


The free alcohol may be determined by weighing 
out 25 grms. of the alcoholic sulphuric acid, making 
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faintly alkaline with sodium carbonate, and dis- 
tilling until about 95 c.c. of distillate has been 
collected. This treatment does not hydrolyse the 
ester, and the distillate contains all the uncom- 
bined alcohol present. The distillate is made up 
to 100 C.C., and its density at 00° F, determined. 
The percentage of alcohol present is obtained from 
a table, .and this quantity multiplied by four gives 
the weight of un combined alcohol present in 
100 grins, of the alcoholic sulphuric acid. 

Tablk Tl. 

The alcoholic sulphuric acids were made up from 
97-6% H,SO, and dS'U% aH,,On. 


results are also calcu- 
lated to show the average volume of gas evolved. 

Tablb I. 

AV eight of steel used, 5 grms. ; surface 36 so cm • 
touipcr atiirc, :)0° C. ; tiyu-, 28 ^ ^ ’ 
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THE ACJTION OF CONCENTRATED SUL- 
PHURIC ACID ON IRON. 

Part ITI.* 

BY CHARLES E. FAWSITT. 

There exists some uncertainty as to the safety of 
transporting concentrated acid in iron or steel 
drums, and jin'^h more investigation is re(iuired on 
the a< tion of 8 (i;>hnric acid on iron on account of 
tho importance ei the matter in chemical industry. 

fSomo of tlic factors which influence tho action 
are : —(a) the kind or iron usihI-— this depends on th(» 
chemical composition and also on tho structure of 
the metal ; the nature of the surface of the iron, 
i.e., whether rough or smooth, or covered by any 
him of solid, Jifiuid, or ga-seous substance (Fawsitt, 
this J., 1906, 1134); (c) the concentration of the 
acid; (d) tho teinper.ature ; (<') the pri'senco of im- 
puiitie.s, or additions of foreign substances to acid 
or iron; (f) inecbanical influences, such as shaking. 
The factAirs under headings (a) and (d) were to 
some extent discussed in tho first paper (this J., 
1914, 234). Some work under heading (c) has been 
done by Knietseh (this J., 1902, 343), and a record 
of further worlv has appeared in a recent jiapcr 
(Faw.sitt and Pain, Proc. Hoy. Soc. N.S.W., 1918. 
52, 396 ; see tliis J., 1920, 193 a). 

The manner in which the addition of water in- 
creases the rate of action on iron depends 
apparently on the kind of iron used Using steel 
wire containing C 0;r>l, P O'OIO, Si 0-083, S 0-058, 
Mn 0*48%, tho velocity of action, found by Fawsitt I 
and Pain, is ns indicated in Table I, When tho 
acid and steel were shaken together the rate of 
action wius measured by weighing tho steel before i 

284 Fawsitt and Fowoll, this J., 1914, | 


Concentration 
of sulphuric 
acid 


910 

90-9 

S9-8 

87-9 

85-0 

80-0 


1 AverftRe vol. 

1 (for 28 days) 

1 of gas evolved 
j la e.c per hour 
per sq. dem, of 
steel surface. 

Loss of welglit 
of steel 

In 28 days 
(grins.). 1 

CrIc. average 
Vol. of gas 
evolved during 
28 days (c.c. 
per hr. i)er sq. 
dcm.). 

— 

0-099 

0-17 

0-27 

0-861 

1-46 

0-31 

1-222 

2-07 

0-06 

0-140 

0-24 

0-28 

0-523 

0-89 

0-30 

0 520 

0-89 

2-5 

2-915 

4-94 


Table J. gives the results of determinations made 
for the satne solution and showing the slow hut 
eoutiiiuous increas(^ in c.steri/ication up to a maxi- 
mum with lup.so of tiriKL Table II. gives a series 
■of results obtained for alcoholic sulphuric acids of 
various concentrations. The solutions were made 
up in each case by mixing weighed quantities of 
alcohol and sulphuric acid, both of known strength. 

4'he Cordite Factory, 

Aruvankadu* S. India. 


With the particular class of steel used here, the 
velocity increases as tho acid is diluted from 97% 
to 90 9% ld,80^; it then appears to drop rather 
suddenly at the next concentration (89*3%). After 
the concentration has dropped to 85% the velocity 
lucroaees very decidedly. It would be of interest 
to examine the cflect of concentration on velocity 
rather exactly between 91% and 88% H.SO*. 

Further experiments under heading (f), carried 
out since the publication of the first paper, all show 
that shaking has an important effect in increasing 
the velocity of action. 

Experiments would indicate that with commercial 
acid and any particular kind of iron, a certain 
maximum rate of action is sometimes capable of 
being realised. When a drum of acid is being trans- 
, ported it IS safer to assume that the maximum 
; rate of action may take place, and the maximum 
pressure of gas, after a given time, could be calcu- 
; lated from the dimensions of tho drum, the volume 
I or the air space above tho acid, the temperature, 

, and I.aboratory experiments with the same iron and 
the same acid. The maximum rate of action is 
however, not always attained. * 

It has sometimes been found that although there 
may be a pressure of gas in one drum of acid, there 
is little or no pressure in other drums of the same 
kind, filled with tho same acid, and exposed to 
exactly tho same conditions, ns far as can be judged. 
So long as calculations are based on the maximum 
rate of action, no harm can result from a smaller 
rate being actually observed, hut it is disconcerting 
to find this great difference in behaviour between a 
number of drums. 

Among other considerations, it is possible that 
tho reason the iron is not always acted on at the 
inaximum rate is that the iron may sometimes go 
into a passive state, and so not be acted on by the 
sulphuric acid. There may he more than one* kind 
of pa.s.sive iron, hut the readiest means of producing 
a passive iron is to leave iron for a few moments in 
nitric acid of sp. gr. 1.4. It may easily bo show'n 
by E.M.F. measurements that iron, Iving in con- 
centrated sulphuric acid, and apparently not being 
acted upon by the acid, is not usually in a passive 
state, ^n the other hand, passivity is recorded 
(Hoathcotc, this J., 1907, S99— 917)* aslieing pro- 
duced on iron sometimes simply by exposing iron 
to air. The author has nwer come across a 
c.oso where a piece of iron or steel, that had boon 
lying in the air (and otherwise untreated), showed 
passivity toAvards concentrated sulphuric acid; but 
if the iron of a drum could become wholly (or per- 
haps even partially) converted into passive iron, by 
lying in the air or otherwise, it is quite possible that 
such iron might retain its passivity after tho sul- 
phuric acid had been put in. 
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Many experiments have been carried out by the 
author, where steel that had been wholly treated by 
nitric acid of sp. gr. 1*4 was passive towards con- 
centrated sulphuric acid. The passivity is de- 
tectable both by E.M.F. measurements and by the 
observation that little or, no solution of the steel 
takes place. Every case tried did not succeed. 

A curious effect has been noticed by the author. 
If a piece of steel is dip])o<l for only part (say half) 
of its length into nitric acid of sp. gr. L4 and then 
dipped wholly into concentrated sulphuric acid, in 
many cases no action on tlio steel is apparent for 
several dayt at least,* either on the lower (passivi- 
fied) part or the upper part. This iniftht ho thought 
to be due to a “ wave of passivification ” povssing 
over the wdiole iron (just ns the aetivifying pro- 
ceeds by propagation from ono part of the iron to 
the other; see Heathcote, this J., 1907, 899—917). 
This is not the real explanation, however, as 
the upper portion originally not acted on by the 
nitric acid becomes immediately coated with a white 
film of ferrous sulphate, while the lower portion, 
which has been acted upon, is unaffected. The upper 
part, although originally of a greater solution pres- 
sure than the lower, probably becomes polarised 
and will no longer dissolve. 

Experiments were also carried out with the ad- : 
dition of certain substances to the jicid in the hope 
that the action might be found to bo decreased by 
certain additions, and the results are shown in 
Table II. Unfortunately no experiment has yet 
shown that any addition to the acid is decidedly 
helpful in preventing action. In these experi- 
ments the tubes containing 40 c.c. of acid and .To 
grms. of .ste<d were not shaken. The steel was 
weighed before and after each experiment. On 
lifting the tube from the thermostat, the acid was 
pour^ off as completely as possible and the steel 
washed twice with alcohol, then with w'.ater, and . 
finally with alcohol; it was then driwi and , 
weighed. The surface of the steel exposed to the 
acid in each case u as approximately 25 sq. cm. Bo- j 
fore using fresh steel wire in these experiments it : 
was first treated with sodium hydroxide solution, 
and then with water. In many cases, however, the 
Bteel was used in a second experiment; it was then 
used exactly as it came from the first experiment 
(after washing with alcohol and drying). 

The same steel wire was used in all the experi- 


nitric acid, the loss of weight was 1*87 grms., 
Xlst when the whole steel was treated wit£ con. 
centraled nitric acid the loss was 1*52 It ap- 

pears, then, that although preliminary treatme^ 
of the steel with concentrated nitric acid cann^ 
vet bo recommended as a moans to be generallv 
used ill preventing subsequent action of the sul- 
phnric acid, thi.s is not an unpromising Imo for 
further e.xperimcnt. 

Tabt.k 11. 



/ 

1 Coiifcn- 
tral.ioii j 

1 

Time 
(in days) 

'/ 

Ixjss of 

No. of 

'l l in- 

' ofsnl- 

Aiidilions Id 

weight 

expcrl- 

iurn - 

jilmric 

suliihiiric add. 

of im- 
mersion 
In add. 

of steel. 


furc. 

acid 

(liv ana- 1 
lysLs)- 1 


grms. 

1 

^ L’S-’C. 

<»I 5 , 

None. 

IS 

0-48 



*.u r. 

0 01 gnu. iHil.'i!-’'- 
siuiu pcrsulplialc. 

1 

1 0-44 

a 

•Js ’ (’. 

015 

O OS grill. Kodiuiii 
.suljiliatc. 

IS 

0 13 

4 

•JS" 

01 5 

006 grill, sodium 
h.vdrosiilphil-c. 

18 

0-44 

5 

US" c. 

01-5 

o-OO grm. 
aiiim biauljiluitc. 

18 


ft 

30“ C. 

915 

Norn*. 

4 

0 068 


; 

01.5 

0(UO grm. pot.ns- 
bium iiitnitc. 

4 

0-1*24 

S 

30'MC. 

01-5 

Noiu'. 

13 

O-IO 

1) 

30" O', 

01-5 

0-016 grin, arsen- 
loua oxide. 

13 

0-103 

10 

30" C. 

0(V3 

None, 

13 

0-064 

11 

i 

30“ C. 

0(i3 j 

0-06 grm, arsenious 
oxide. 

13 

0 078 

12 j 

30" 0. 

06 3 ' 

0 0,5:’. grm. lead ni- 
trate. 

13 

0-393 

13 i 

1 

30" C. 

06 3 

O-UH grm. IlNOa 
(sp. gr. Id). 

13 

0-58 ■ 

14t ! 
l&t 

30" C. 

06 3 

None. 

13 

0-U1.5 

30 ' 0. 

06 3 ‘ 

! 

None. 

13 

0-0257 


t III ('xjioiiincnt.s 1 i:i the iron received no hiieelul pn limlnary 
treatineiif. In e.vporiiuent 14 the steel was wholly covered with 
nitric mid of sp. j^r. 1-4. this waa poured olf, sulphuric aci<l added 
and floured olf ; a little more sulplmric add added and I'oured off ; 
then the u.sual 40 e.e, cone, sulphuric acid added. In ('xporiincnt 
15 one half of the sfvel lyas covered with nitric acid of sp. gr. 1-4 
wliich waa then poured olf and 40 e.e. eoiic, sulphuric aehl adih'd ; 
strong action Unik pla<e at first, luit after li tiays apparently no 
ai tlon was g<iing on. 

It wa.s also thought advisable to try the effect of 
putting certain metals in contact with iron while 
imnu'rsiMl in (.onccntratocl sulphuric acid. A metal 
might bo oxpw:ted to dissolve more readily in an 
aei(i if it wore in contact with a metal ckxitro-nega- 


ments as already described for Table 1. (foe. rtf.) 

It will be tnotired that although preliminary 
treatment with coiicentraterl nitric acid may to a 
certain extent preserve the steel from being after- 
wards attacke<l by the concentrated sulphuric acid, 
putting nitric acid or nitrates into the sulphuric 
acid increases the rate of action very much. 

While dipping iron into concentrated nitric acid 
either wholly or partially and then placing in con- 
centrated sulphuric acid may bring about a state 
of passivification which persists for .«onie consider- 
able time, this is not by any means always the case. 

When the passivification is either not effected, 
or only effective for a few hours or days, the small 
quantity of nitric acid in the solution enormously 
increasea the rate of action of the acid on the iron. 
This is shown bv the results of several experiments 
at 30® C. for 44 days with 96 3% using 

3*6 grms. of steel in each case. In the first two ex- 
periments, in which the steel received no prelimi- , 
nary treatment, the loss of weight was 0-1.32 grm. ; 
and 0-238 grm. re.spectivoly. In another experi- ' 
ment one-third of the steel was covered with con- j 
centrated nitric acid; this was poured off and con- ; 
centrated sulphuric acid added to cover (the same) j 
one-third of the steel and poured off. Then 40 c c, | 
of concentrated sulphuric acid was added. In this . 
case the loss of weight was 0 047 grm. In a further 
experiment with the same treatment as the lost, 
but with only one-quarter of the steel treated with 

• A momratary t«kM place on the untreated portion. 


live to it. Thi.s effect, however, is sometimes 
obscured by polarisation effects when hotli the 
metals aro completely covered by the acid. Vari- 
able and no encouraging results were obtained with 
tho use of either alnmininin or platinum in contact 
with iron (Table HI.). 

It was not thought worth while to try metals like 
magnesium or zinc, because it was considered that 
as concentrated sulphuric acid acts on the.se metals, 
gas would in .any casi' he evolvi'd, even if they pro- 
tected the iron. 

Tmu.e hi. 


'J>m- 

perature. 

Con ecu (ra- 
tion 

of acid. 1 
li 2^(14%. 

1 .Mr-tid 

I toiiddng 

I steel. 

Time of ; 
; immersion 
in acid. 
Hays. j 

laws of 
weight 
of steel, 
grms. 

30" (’. 

01 5 

•None, 

4 

0-068 

30" 

01 .5 

Mercury. 

4 1 

()()61 

2ii ( , 

01 .5 

.None. 

H 

0-134 

2.5" 

01-5 

Plallnum. 

11 

1 0123 

25“ C. 

01-5 

Aluminium. 

11 

0071 

25" V. 

06-3 

None. 

27 

0048 

2.5“ f :. 

96-3 

riatinum. 

27 

0-048 

25“ c. ; 

1 

96 3 ! 

Aluminium. 

27 

0-055 


A possible line of investigation seems, therefore, 
to he one where tho iron is previously made passive 
under such (conditions that no nitric acid gets into 
the sulphuric acid. 

Chemical Department, 

University of Sydney. 
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THE ESTIMATION OF CARBON DIOXIDE 

and fermentable sugars. 


BY ARTIlim SLATORj D.8C, 


The apparatus described in this communication 
was devised originally to estimate the total amount 
of carbon dioxide formed when sugars are fermented 
by yeast. It was subsequently found to be of 
general use, and can be employed in most cases 
where it is necessary to estimate this gas. The 
apparatus consists of a distillation flask, A, con- 



nected to a condenser, C, in the manner shown in 
the diagram. The large trap, B, prevents spray 
md froth being carried over during the distillation 
3 f carbon dioxide from A to tho “ assay ” flask, E, 
(vhich contains standard baryta water. G is a test 
tube to which has been sealed a piece of glass 
tubing. This tube can be connected to the side 
piece, D, by means of pressure tubing, H. The 
tvhole apparatus can be exhausted through the stop- 
:ook, F. The estimation of carbon dioxide ^ in 
sodium carbonate is carried out in the following 
manner : ^ c.c. of N/10 sodium carbonate is placed 
in A, and G is A. ad with dilute sulphuric acid. 
Into E is introduced 30 c.c. of N 1 10 baryta water. 
The apparatus is exhausted, a screw clip being 


placed at H to prevent the acid in G passing into 
A. F is then closed and the clip removed. The 
acid in G is warmed and boils into A. Both A and 
G are then well boiled and E shaken to absorb the 
gas. When the dietillaiion is complete, air free 
1 from carbon dioxide is allowed to enter tho appa- 
I ratus through F. The excess of baryta in the turbid 
I solution in E is then titrated with standard hydro- 
; chloric acid, using phenolphthalein as indicator. 

■ Previous tests made by titrating baryta water con- 
I taining a suspension of barium carbonate showed 
j that rather more standard acid is required to 
change tho bright pink colour to a faint pink than 
is necessary wiien no carbonate is present. The 
correction amounted to 015 c.c. of N/10 solution. 
In these estimations this correction is added to the 
apparent amount of alkali neutralised by the 
i carbon dioxide. 25 c.c. of 2V/ 10 sodium carbonate 
I was found to yield carbon dioxide sufficient to 
! neutralise 25 05, 25 15, 247, 25 05, 25*05 c.c. of 
j 2V/10 baryta water (theory 26 0 c.c.). 

A drinking water was analysed for total car- 
bonate. Dilute sulphuric acid was placed in A. G 
was replaced by a funnel through which tho water 
to bo analysed was run into the exhausted appa- 
ratus. 250 c.c. was found to yield COj equivalent 
to 14-25, 14*25 c.c. of N / 10 alkali. The same water 
showed 15*5*^ temporary hardness (parts CaCO, in 
100, 00<)) by direct titration, using methyl orange as 
indicator. The figures show slight excess of lime 
over the carbon dioxide calculate as bicarbonate. 
The carbon dioxide in calcium carbonate can be 
estimated by distillation with phosphoric acid. A 
I spetumen which was practically pure (0*2 g. neutral- 
: iscd 40*1, .39*9 c.c. of N /lO HCl) gave tho following 
I result: 0*2 g. CaCO, gave CO, which neutralised 
! 40*0, 39*95 c.c. of 2V/10 baryta (theory 40 0 c.c.). 
i Free carbon dioxide in liquids can be estimate 
j by filling G with the litjuid and subsequently distil- 
ling off the carbon dioxide. Carbon dioxide formed 
I in certain oxidation reactions can be collected and 
i estimated by meant of this apparatus. 0*0953 g. of 
I potassium tetraoxalato KH,(Cy 04 ),, 2 H ,0 wae oxi- 
j dised in the apparatus with slignt excess of acidified 
; permanganate solution and found to yield CO, to 
I neutralise 29*9, 30*15 c.c. of 2V/10 baryta water 
! (theory .30*0 c.c.). 

j These examples show tho general use to which the 
j apparatus can bo put for estimating carbon dioxide. 

. Siiecial precautions have to be observed if volatile 
[ acids other than carbon dioxide are present, and if 
I insoluble salts are present care has to be taken 
I that all the carbonate is acted upon by the acid, but 
I in most cases the method is very satisfactory. 

The estimation of sugars by alcoholic fermenta- 
tioii offers possibilities which are of some interest, 
j If the fermentation reaction can be put on a 
quantitative basis, it should be possible to estimate 
sugars and mixtures of certain sugars and other 
carbohydrates without utilising the optical activity 
or the reducing properties of tho sugar. Pure 
cultures of yeasts containing definite enzymes have 
been used successfully by Davis and Daish (J. Agri. 
Sci., 1913, 5, 437) to estimate sugars. The faU in 
; reducing, power or the change in optical activity 
: after complete fermentation measures tho amount 
j of sugar present. The idea here is to extend the 
i use of thcAo pure cultures and employ tho fermenta- 
j tion reaction itself to estimate the Sugar. The 
I matter was tested in the following way. 

! Into tubes (K) were introduced measunMl quanti- 
ties of solutions of pure sugars, 2 c.c. of yeast water 
(sp. gr. 1*017) and water to make up tho volume to 
about 12 c.c. The tuln^s wore plugged with cotton 
wool and then sterilised. Each tube was seeded 
with a pure culture of yeast, the tube heated at L 
and the glass pulled out to a fine capillary. The 
tube was then exhausted and sealed at L. Fermen- 
tation was allowed to proceed at 25° 0., the tubes 

0 
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being shaken each day. The carbon dioxide pro- 
duced was estimated in the following way. A file 
mark was niado at M on the tube, vaiich was then 
connected to the apparatus. After exhausing the 
flask and boiling the water in A, F was shut off and 
the end of the tube broken at M in tlie pressure 
tubing. The tube and flask were then both warmed 
and all the carbon dioxide collected in K. 

The following results wore obtaintnl by ferment- 
ing about 0*1 g. of sugar with a pure culture of 
brewery yeast and with a culture of S. apivulatua, 
which ferments dc'xtroso and laevulose but not 
maltose or sucrose. 

The yeast water gave COa^O*15 (;.c. A/ 10 baryta 
wateCj and the correction was made on the final 
titration. 

In Table I A^c.c. A / 10 baryta water neutralised 
by COj, from () 0i)8(S g. of dextrose (theory 2T9 c.c.) 
by fermentation with a pure culture of brewery 
yeast. B = ditto from OOOSOS g. of sucrose (theory 
23*2 C.C.). C = c.c. from 0 0960 g. of dextrose fer- 
mented by the ajiirvhitus yeast (tlieory 21*35 c.c.). 


After 

3’Aai.E I. 

A. 

cc. 

B. 

V. 

a days 

‘JO-2 . 

10 :> 
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4 

Ji-;i5 , 
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a 
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J2-(» 

JM 0 

7 

.. Jlt>5 . 
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JO-3 

8 
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11 
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14 
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23 
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— 

— 
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. .. JIS-'l 
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In A and B carbon dioxide cMiuivaleiit to the 
sugar originally present has been evolved, in C 
lower results have been obtained, but even here tho 
degree of accuiaK y is as great as one would expect 
from a biological method of this kind. In the first 
two cases the claim is not made that tho sugar is 
completelv fi'nnenW according to the equation 
C.H, A -2CO, f 2Cd{,OH. Probably about 95% of 
the carbon dioxide is produced according to this 
equation, anollu-r 2,,; ( uines from the auto-fermen- 
tation of tile yeast, and tho rest from tho auto- 
digestion of tlio yeast. In tho last case carlion 
dioxide may l>e produced from substances other 
than sugar, 

A test was made to detonniiie if the method could 
be applied to estimate some of the constituents of 
ordinary brewery wort. A wort of gravity 1*040 
contains approximately 10 g. of dissolved substance 
in 100 c.c. Of this 10 g. about 1 g. is dextrose and 
lan’ulose, 1 g. is sucrose, 51 g. raalUisc and ferment- 
able malt(Klextrins, 2 g. dextrin and unfermentable 
maliodex trine, and 11 g. proteins, mineral salts, 
etc. Fermentation with the apiniUitus ywast ! 
should estimate dextrose and lajvulose only. 1*6 
c.c. of wort (gravity 1*055) wus introduced into the 
tube, diluted and fermented in the manner de- 
scrilied. It gave COj uoutralisiug .3*7. 3*8, 3*6 c.c.. 
of N 1 10 baryta water. Further experiments were 
made in which small quantitif^s of dextrose (0*05 — 
O'lO ^.) w'ero added to the wurt before fermentation. 
The increase in tho amount of the carbon dioxide I 
produced corresponded to 92*6, 92'6, 92*6, 93*5, : 
91*9, 92*6 (average 92*6) % of the theoretical ; 
amount. The results are consistent, * but only ' 
921% instead of 97% of tlu' thcoreiicrl yield of ; 
carbon dioxide is obtained. Using this factor the ^ 
amount of dcxtrfise and hevulose in the original , 
wort = 3*7 X 100 X 1 00 -r (222x92*6x1*5) - 1*20 g. per j 
100 c.c. The total amount of fermentable earho- ; 
hydrates in w*ort can be determined in the follow- : 
ing way : the wort is fermented with yeast, filtered, ; 
and the alcohol distilled off from a measured volume. i 
The residue is made up again to this volume ' 
and the process repeated. From tlie gravity of the j 
final residue tho total amount fermented tan be 


: calculated. A wort of gravity 1*0393 produced a 
residue 1*0136. This corresponds to a spirit in- 
dication 5*85 or 3*21 g. of alcohol per 100 c.c. This 
is equivalent to 3*07 g. CO,. In a fermentation of 
this kind about 95% of the theoretical yield of 
alcohol is obtained. The theoretical yield or carbon 
dioxide in the above case would be 3*23 g. 2*26 c.c. 
of wort diluted and fermented gave CO^ neutralis- 
ing 32*1, 32*2, 32*4 c.c. of A7/10 baryta water (average 
.32*2). 100 c.c wort therefore gives 32*2x100x2*2 g. 
h-(2*25x 10{X)) g. COa=315 g. Though the calcula- 
tion is only approximate, it is evident that the 
total amount of fermentable carbohydrates can be 
obtained in this manner with a fair degree of 
accuracy. 

The conclush)n drawn from a number of experi- 
ments carried out in this manner is that small 
quantities of sugars can be estimated by this fer- 
mentation method, but that it is advisable to carry 
out control experiments with pure sugars before 
using the method for any sp^ial purpose. It has 
bc'en shown that small quantities of sugars can be 
ferment('(l away by large amounts of yeast within a 
few hours (J., 1908, 653). It is possible to carry 
out such fermentations in sealed tubes and estimate 
llie sugars by titrating the carbon dioxide pro- 
duced. A blank expcTimoiit has to be carried out 
to corrext for the auto-fermentation of the yeast. 
'Pile method, however, is inconvenient, and details 
of tho (‘stimatioiis are not included in this communi- 
cation. 

'J'he presence of certain enzymes in yeasts 
serves to characterise and identify different races 
of yeast. Caro has to Ix^ taken in detecting such 
enzymes, and .some of tho results given in the 
literature are certainly incon<'ct. The following 
method is re<‘oiumcndcsl for carrying out such tests. 
For tho doteetiori of invertaso tubes containing 
yeast water, sucrose (0*2 g.) and dextrose (0*02 g.) 
are inoculated with a pur(‘ culture of tho yeast. The 
tub(s are exhausted and sealed up. After about a 
week tho carbon dioxido is distilled off and esti- 
mated. If no invertase is present in tho yeast, 
carbon dioxide to neutralise about 4 c.c. of alkali 
is obtained; if pr<'Sont, up to 40 c.c.— SO c.c. is 
ueutralise<l. 3’he prescuice of dextrose is an advant- 
age for growth and a certain amount of fermenta- 
tion is in.surod. Maltnso can bo detected by using 
malto.se in i)la('<' of sucrose, 'the presimce of or 
ahseiKo of galactozymase cun bo shown by using 
galactose. 

The following results woro obtained : 

Taulk II. 


Yeast. 

Ihizyinc. 

Alkali 

! neutrallned. 

Presence or 
absence of 
enzyme. 

ApiculiUns 

Invertase 

cc. 1 



Malta.se 

3-7 


Cerevisiiv 

Oalactozymaso 

31 

1 

Wild yeast A 

34 ! 

i- 

.. n 

.. f 


2-5 i 

32 

-f 


Many methods of estimating carbon dioxide have 
been dcscril)ed in tho literature on the subject, and 
no groat originality can l)o claimed for this appara- 
tu.s. It is, however, of general use, and can be 
applied especially to estimato carbon dioxido from 
fernumtation reactions. 

Prof. (i. T. Morgan said that in 1904 he had 
suggested tho use of phosphoric acid in the estima- 
tion of carbon dioxide in naturally occurring 
carbonates. The non -volatility of the acid effected 
a simplification in the apparatu.s, since pumice im- 
preguatod with dry copnor sulphate was not re- 
quired as was the caso when hydrochloric acid was 
used to decompose the carbonate. A mixture of 
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phosphoric and chromic acids enabled one to esti- 
mate in a similar way the carbon present in 
organic compounds, even when these were very 
resistant to oxidation, and the prrxjess could be used 
for carbon in steel (Chem. Soe. Trans., 1904, 85, 
1004). 

Dr. E. W. Smith said that in testing for carbon 
dioxide in the atmosphere he had found that where 
great accuracy was required it was necessary to use 
bottles coated with paraffin wax. Did the author 
consider that the precautions of the Pettenkofer 
method wore worthy of consideration for his pur- 
pose-;' 

Dr. Slator said, in reply, that he had not te.'ited 
other oxidation reactions, but they could doubtless 
be carried out in the apparatus, and the resultant 
carbon dioxide estiraatedf. Care must bo taken not 
to employ reagents which produce free oxygen. No 
difficulties such as occurre<l in estimating carbon 
dioxide by Pettenkofer’s method wore met with in 
these experiments. 


Yorkshire Section. 
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SOME OBSERVATIONS ON THE “SPRING- 
ING” OF “CARBOLATE” AND THE RE- 
CXIVERY OF PHENOL FROM THE RESULT- 
ING AQUEOUS LIQUOR. 

nv H. M. DAWSON. 

Ill the “ springing ” of “ carbolato ” by tho addi- 
tion of sulphuric acid a considerable proportion of 
the phenol remains in the resulting aqueous solu- 
tion of sodium sulphate which is lun oft’ to tho 
^Irain. The proportion of carbolic acid which is 
thereby lost depends largely on the conditions 
under which the “carbolato” is “sprung.” The 
percentage loss is mainly determined by the v<'Iume 
of the aqueous liquor, by tho comventration of tho 
sodium sulphate in this solution, and by the tem- 
perature at which the .separation of tho phenol 
layer take.s pleo\ At .-i given temperature the 
percentage loss m phenol increases with the volume ' 
of the aqueous solution, but more rapidly than this, 
in that the resulting diminution of tho conoentra- 
tion of the sodium sulphate lower.s the “ salting 
out ” effect of tho electrolyte on the phenol. When 
the volume of tho aepicous solution and the concen- ! 
tration of the sodium sulphate are fixed, the per- 
< outage loss of phenol increases W'ith rise of tern- i 
poraturc. 

• of the sodium sulphate concentra- i 

tion (Cj on the phenol content of the aqueous i 
lupior (C,) i.s shown by the following numbers ob- i 
tamed I rom experiments made at 25° C. The con- ! 
contratnms are expressed in grams per litre, and in ' 
the third column are given the phenol concentra- 
tions calculated from tho empirical equation— ; 

log C, = l-92-0'003G C,...(l). i 

liehifion hetireen phenol and sodium ndphate j 
con cent ratio .s. 


Sudluin 

hiilphate. 

0 

50 

100 

150 

200 

250 


Phenol 

Obwrved Calculated 

S8-2 


630 
80-2 
24 0 
160 
11-6 


660 

86-3 

240 

15-8 

10-6 


“'’“I® relation between the phenol and 
sulphate conoentratioms it is possible to calculate 


the TOrcentage loss of phenol at 26° under any 
specified conditions of the springing process. As- 
suming that the quantities of {menol, sodium 
hydroxide, and sulphuric acid are equivalent, so 
that the “ springing ” is quantitatively repre- 
sented by the equation • 

2C.H,ON a -f- H,SO, = 2C.H,OH + Na,SO„ 

the percentage loss may be derived as follows: — 
Let W be the total quantity of phenol in tho car- 
bolate, C, the concentration of phenol, and C, the 
concentration of sodium sulphate in the resulting 
aqueous solution in grms. per litre. Then W142/188 
is the quantity of sodium sulphate produced, 
142W/188C, is tho volume of the aqueous solution 
in litres, 142WC, /188C, is tho quantity of phenol 
in the aoueous solution, and p, the percentage loss 
of phenol, is given by 

V = I42WC, / I88C3 X 100 / W = 75-5 C, / C, . . . (2) . 
Since C, is a function of C,, the percentage loss of 
, phenol can l>o expressed in terms of the sodium sul- 
I phate foneentration. Substituting for 0, the value 
■ given by cqujition (1), wo obtain for p under the 
i speeified conditions: — 

p Ih-T) (1o102-O OO.'16C,) 

For the range of sodium sulphate concentrations 
: which may be said to be of practical significance 
I the percentage lossas of phenol are shown in the 
I following tsiblo, tho numbers under p being derived 
I Irom e<|uation (2), and those undi-r p. from equa- 
i lion (.3). ^ 

i So'llum sulphate conceutratiou. p p, 

loo Kniis. per litre ‘iT-ii”,, . . 27-4% 

125 .. .. JH.1% .. 17-8% 

121> .• .. 12-1% .. 12-1% 

.. .. H-5% .. 8’4% 

2^0 .. .. 0 0% . . 6 0% 

; In practice tho cxmditions of tho “springing” 

: proce.ss vary considerably, and tliero is a corre- 
spondingly wide variation in tho percentage loss of 
phenol. Assuming that tho “carbolato” is ob- 
tained by the use of a 10% solution of caustic soda, 

' that the dissolved phenol is equivalent to the 
sodium hydroxide in solution, and that the solu- 
tion of the phenato is sprung by the addition of 
05% HaSO* (110° Tw.), tne loss of phenol ia about 
10%. A laboratory experiment carried out under 
these conditions at 25° C. gave a loss of 9*5%. 

It seems probable that the loss under actual work- 
ing conditions may sometimes be appreciably 
greater than 10%, tor tho solution obtained under 
the above conditions contains sodium sulphate in 
such quantity that it deposits Glauber’s salt at tem- 
porature.s not much below 25° C., and this deposi- 
tion is, of course, to be avoided in practice, 

3 ho loss of this phenol was at one period during 
the war a matter of considerable importance, and, 
at the suggestion of the Explosives Supply Depart- 
ment of the Ministry of Munitions, experiments 
were made with a view to the recovery of tno phenol 
from the waste sodium sulphate liquors. 

Preliminary observations, in which metluKls de- 
pending on adsorption of the phenol by solid sub- 
stances and on extraction by liquid solvents were 
tritxl, led the conclusion that the removal of the 
phenol from the aqueous liquors was more likely to 
bo achieved by the use of liquid extraction media. 

In such extraction processes the efficiency is deter- 
mined by the distribution ratio, Le., by tho ratio 
of the concentrations of tho phenol in the extract- 
ing liquid and in tho aqueous solution when the 
two media are in equilibrium. Apart from the 
magnitude of this ratio tho extracting liquid .should 
be readily available, should bo only slightly miscible 
with water, and should be such that it can bo easily 
.separated irom the phenol, which, by its use, has 
been extracted from tho waste liquors. 
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Tho literature affords but little information as 
to the distribution of phenol between organic sol- 
vents and water, although the behaviour towards 
benzene and water has been examined in some 
detail. For dilute solutions, not exoe^ing, in the 
case of tho aquwus layer, a concentration of about 
one gram per litre, Philip and Bramley (J. Chem. 
Soc., 1916, 107, 377) have shown that the ratio (r) 
of the concentration in the benzene to that in tne 
water layer is independent of the absolute concen- 
tration. These experiments give r = 2‘18 at 25*^. At 
higher concentrations experiments of Rothmund 
and Wilsmore (Z. physikal. Chem., 1902, 40, 611) 
show that r increases at 2o° C. from 2‘28 to 12-24 
when the concentration of the phenol in tho water 
layer is increased from 2'6 to 60 g. per litre. These 
results indicate that the distribution is very largely 
dependent on the concentration, unless the quan- 
tity of phenol in the aqueous layer is small in com- 
parison with that present in a solution saturated 
with phenol at the same temperature. 

In tho experiments described in this paper no 
attempt has been made to investigate in any de- 
tailed manner the distribution of phenol between 
water and the various extraction media. The re- 
uisito information has been obtained by a direct 
ctermination of the quantity of phenol extracted 
by various solvents from an aqueous solution con- 
taining 10 of phenol and 200 g. of sodium sul- 
phate per litre. In tho experiments 50 g. of tho 
extraction solvent wjis shaken at 25*^ C. with a litre 
of this solution, and after tho non-aqueous layer 
had completely separated, it was dri^, weighed, 
and the proportion of phenol in it estimate by 
appropriate* methods. 

The liquids used as extraction solvents are indi- 
cated in the first column of the following table. 
The “ petrol ” was a hydrocarbon fraction boiling 
at OS'-' — 100'^ C. ; the solvent naphtha boiled betw^'cn 
145^^ — 155° C., and tho meta-cresol ” was a mix- 
ture of m-cresol and p-cresol containing about 75% 
of m-cresol. The second column gives the quantity 
of phenol extracted from the aqueous solution by 
the various solvents, and the sixth gives the per- 
centage of phenol recovered. In the third and 
fourth columns are shown tho concentrations of 
the phenol, in grams per litre, in the non-aqueous 
and aqueous solutions respectively, and in the 
fifth is given the distribution ratio which is derived 
from these numbers: — 


Extraction of phenol from aqueous solutions. 


(1) 

(2) 

(3) 

(4) 

(6) 

(6) 

“ P«trol ” 

.. 0-47g . 

. 6-85 . 

. 9-53 

. 0-72 

.. 4-7% 

Solvent naphtha 

.. 3-99g . 

. 64 0 . 

. 6-01 

. 10-7 

. . 40% 

Benzene 

.. i-lHii 

. 67-2 . 

. 6-87 

. 11-4 

. . 41% 

Nitrobenzene . . 

.. 6-49K . 

. 138 0 . 

. 3-51 . 

. 39-3 

. . 66% 

Ortho-crefiol 

.. 7-49« . 

. 134 

. 2-61 . 

. 53-5 

75% 

* Mcta-cro«ol ” 

.. 7-47g . 

. 130-6 . 

. 2-53 . 

. 51-6 

. . 75% 


In reference to the foregoing table it may bo 
pointed out that nitrobenzene was included amongst 
the extraction solvents submitted to investigation 
because a knowledge of tho influence of the nitro^ 
group on the miscibility of phenol with the corre- 
sponaing aromatic hydrocarbon was required in 
another connexion, and not becau.so it could bo 
regarded as a suitable extraction solvent even if 
the distribution ratio were extremely favourable. 

Tho results obtained with the various solvents ' 
show that the cresols are tho most effective in 
removing phenol from its afjueous solutions. Tlio 
aromatic hydrocarbons are much less efficient, and . 
tho paraffin hydrocarbons, as represented by , 
“ petrol,” are obviously quite unsuitable for use 
in the recovery of phenol. Tho relatively high | 
recovery values obtained for the cresols are quite i 
in keeping with the fact that miscibility is generally j 
favoured similarity in chemical nature. Tho i 
closeness of the results obtained with o-cresol and . 


I “ meta-cresol ” indicates that the solvent power of 
I the cresols for phenol is not sensibly affected by 
: the relative positions of the CH, and OH groups 
; in the molecule. 

From the experimental results obtained it may 
be inferred that a “cresylic acid” of relatively hi^ 
boiling point could be used advantageously for the 
removal of phenol from its aqueous solutions. The 
aqueous liquors need only be agitated with about 
5% by weight (or volume) of the “ cresylic acid,” 
and if the stripping is carried on in such a way 
that partially stripped liq^uors are brought into 
contact with fresh “ cresylic ” whilst the original 
! aqueous liquors are agitated with “ cresylic ” which 
has already been iis^, a recovery of 90 — 95% of 
; the phenol can readily be obtained. From the result- 
: ing mixtures of phenol and cresols the phenol can 
: bo removed in the usual manner. 

Discussion. 

. Mr. C. P. Finn pointed out that in tar-works 
practice tho .separation of phenol from the aqueous 
liquor tended to occur automatically in that the 
“carbolatcs” contained considerable proportions 
of cresols. He asked whether the author could 
suggest a siiitablo treatment for water which 
separates from creosote and contains traces of 
phenolic substances. 

Dr. Dawson agreed that in tho “ springing ” of 
” cresolates ” containing phenolate tho phenol 
would tend to be removed from the aqueous layer m 
virtue of the relatively high solubility of phenol in 
(he cresols. Tho ” carbolates ” which tho author 
had more particularly in mind were, however, those 
obtained in tlie production of synthetic phenol. 
The experiments which had been made with vari- 
ous .solid adsorbents bad not brought to light any 
material suitable for continued use in the removal 
of traces of phenolic substances from aqueous solu- 
tions. 


Communication. 


DETECTION OF MTNIJTIO QUANTmES OF 
PETROLEUiM SPIRIT IN VEGETABLE OILS. 

BV MA.SATIIIIO AIDA. 

A nuinlx'r of methods for tho detection of 
petroleum spirit in vegetable oils have been pro- 
posed. A careful study of these has shown that 
they are not satisfactory, but it has been found 
that Nastjukoff’s formoiite reaction may be ap- 
plied successfully for the purpose as follows: — 

Tho oil (50—100 g.) is saponified by means of 
potassium hydroxide solution. Distilled water and 
pure calcium chloride solution are added, the 
Ii(iuid distilled by means of steam, and the distillate 
treated with 40% formaldehyde solution and a 
few drops of conccutrated sulphuric acid. A 
reddish-brown film coloration on the surface of 
tho liquid, gradually changing to deep yellow, in- 
dicates presence of petroleum spirit. If a few drops 
of the distillate are added to water, a brilliant in- 
terference ring of optical waves is produced on the 
8urf}w:e of tho water ; this ring becomes almost invis- 
ible after standinj^ for some time and disappears 
completely on heating. With ^ya bean oil tho ring 
do<*8 not change, even on heating. The above pro- 
cess is capable of detecting traces of petroleum 
spirit in vegetable oils, and may be made the basis 
of a quantitative method, the formoiite precipitate 
being weighed after drying at 110° — 116° 0. 
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MH. L. P. WILSON IN THE CHAlIl. 

CATALYSIS APPLIED TO THE OXIDATION 
OF OILS. 

BY n. 8. MORRELL, M.A., PH.D., F.I.C. 

In the linoleum, paint, and varniBh industries the 
problems of the oxidation of oils are of the highest 
importance. The acceleration of the sotting and 
drying times of oils introduces the study of the 
action of siccatives. 

The vegetable oils used in the industries are gly- 
cerides of unsaturated aliphatic acids containing 
not less than 18 carbon atoms in open chain; the 
oil from chaulmoogra seeds contains clo.sed ring sub- 
stance.s (Barroweliff and Power, J. Chem. Soc., 
1907,91,677). The drying oils of animal origin, men- 
haden and Japanese fish oil, contain the glyceride 
of clupanodonic acid. Before discussing the cata- 
lytic oxidation of oils our knowledge of their com- 
plex chemical constitution and the great variety of 
changes which take place during oxidation will 
check the tendency to indulge in speculation or to 
generalise from insufficient data. 


This polymerisation is slower than the oxidation. 
Wolff (Farben-Zeit., 1919, 24, 1119) maintains that 
in the case of oil varnish on exposure to light of 
short wave-length oxidation and polymerisation 

{ iroceed at nearly equaPrates, whereas in light of 
ong wave-lengths polym(‘risation is retarded more 
than oxidation, with the ^e^sult that inequality of 
outer and inner layers occurs, with the production 
of shrivelled fdms. Polymerisation is of groat im- 
portance in consideration of the durability and 
water-reeisting power of oil films. The following 
table shows the percentage of linoxyn obtained 
from several forms of drying oils, from which it is 
evident that the linoxyn produced from a thickened 
oil is greater in amount and more water-resisting 
than that obtained from ordinary linseed oil. There 
is evidence of slight difference between the action 
of le4id and mangane.se as driers. 

With regard to the sub.sequeiit changes in the 
linoxyn there is no consensus of agreement. The 
possibilities are so many, comprising, in addition 
to peroxides, acids, nidenydc-acids, substances with 
; definite acetyl value, and volatile products, (bee 
Fahrion, Chom.-Zeit., 1904, llOO; Orloff, J. Russ. 
Phys.-Chern. Soc., 1910, 42, 058; Fokin, Z. angew. 
Chem., 1900, 1219; Ingle, J., 1913, 32; 1919, 101: 
Salway, J. Chem. Sm*., 1916, 109, 138; Wilson and 
Heaven, J., 1912, 565; Waele, loc. cit.] Reid, J., 

I 1894, 1020.) 

Genthe (Z. angew. Chem,, 1906, 19, 2087), in his 
i investigation of the oxidation of linseed oil in 


Water absorption of drying oil films after treatment with petroleum spirit and methylated ether. 



Time of 



31 Days In 



Water Iranicrslou, % gain 



drylnR 
in days. 

Petroleum. Petroleum. 

moth. 

% 





3 Days 

a Days 

ether 

Linoxyn. 

1 1 Day 

2 Days 4 Days i 

8 Days 

Linseed oil 

.. Ifi9 

loss 

: 

% loss 

CO-9 

; 23-8 

film white 

29-0 33-5 

62-9 

Pb A. Mn present 

. . 1 

.3-8% 

Unchanged 

35-3 


him white film white film white 

,, „ 

.. 1 39 


I — 

M5 ' 

.39-5“" 

! ” 

3 Days 





1 

1 

62*4 ! 

37-6 

1 “ 

J film white 


Lithographic oil 

“ .r 39 


1 — 

■ ~40e7 ■ 

j 69^3' 

1 ' 



Pb A Mn present 


j 

I ' 


1 

' 

— film white 


Lithographic oil 

. . 1 39 ~ 

: — 


1 4^4'“'’" 

J 53-5 

j — 

i lb-2 


Mn present 







1 milky 


Linseed oil 

. . . , 13 tins. ! 


1 _ 

■ 68-8 1 

81-2 

1 180 

6 Days 


Pb & Mn present 



1 ' 



1 cloudy 

: 23 _ 



From tlie gvi!eral properties of the glycerides it 
is to bo expec vd that oxidation will proceed in 
.stages whereby a molecule of oxygen becomes 
attached at a double linkage; such gradual absorp- 
tion has been observed in the oxidation of China 
wood oil (Morrell, J. Chem. Soe., 1918, 113, 111). 

When linseed oil is transformed into th« highly- 
oxidised state of linoleum the glyceride of diper- 
oxylinolenic acid is found to be present (Waele, 
J. Irid. Eng. Chem,, 1917, 9, 1), and in 

linoxyn there are still unsaturated linkages. 
Ingle’s formula for linolenin (the triperoxylinolcnic 
acid glyceride) dfws not appear to bo realiswl in 
practice, although it may represent the auto- 
oa,taly8t formed in the oxidation of lin.seed oil 
^yithout the use of driers. OrlofT’s formula for 
linolenin (J. Russ. Phys.-Chem. Soc., 1910, 42, 658), 
.'’cpresenting an oxide and peroxide is possible, but 
difficult to verify. The author favours a subsequent 
or, under ^rtain circuinstanf'es, a simultaneous 
polymerisation of the peroxides in view of the re- 
sults obtained from the study of the cerium salt of 
tung oil (loc. cit.), and from the recent work of 
Stobbo and Dunnhaupt (Ber., 1919, 52, 1436) on 
cyclopentadiene, which is transformed on oxidation 
into a diperoxide dimeride : 
m CH O.CH CH.CH CH.0 

CH.CH,. Oh 


ultra-violet light with and without driers, obtained 
in the latter case a sinuous form of curve expressing 
the relationship lietwcen the amounts of oxygen 
absorl>ed and the time. This form is characteristic 
of an autocatalytic change (Kullgrcn, Z. physik. 
Chem., 1912, 41, 405) and can be expree.scd by the 
Ostwald wjuation for the intervention of an auto- 
catalyst, VIZ., dx ldt~k{a-x)(,h-] x). where a is the 
initial concentration of the oil, b tliat of the auto- 
cataly.st, and x the amount of oil oxidised. It is 
posvsiblo that the autocatalyst is a higher peroxide 
than that found in linoxyn. 

The presence of the siccative shortens the in- 
duction period (cf. Rideal, “ Catalysis in Theory 
I and Practice;,” 1919, p. 149). From a comparison 
I of series of metallic driers as arranged by Fokin 
(Seifens. Zeit., 34, 821) and by Mackey and Ingle 
(J., 1917, 317), it might appear that the metals 
which are capable of forming scries of oxides prove 
themselves the best siccatives. Fokin states that 
polymerisation proceeds parallel with oxidation, 
and lietween 0*2 and 20 atm. the oxygen absorption 
is proportional to the pressure. The velocity is 
stated to increase with the cube root of the con- 
centration of the catalyst, but it seems not strictly 
accurate to develop a relationship between the 
reaction velocity and the concentration of the cata- 
lyst added; the superficial concentration ought to 
■ be substituted. The metal content of varnishes 

. c 
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stands in no stoichiometric proportion to the mass 
of the oxidation product, and, according to Wegcr 
(Chem. Rev., 1898, 5, 4) the arying power of man- 
ganese increases up to 0'2%, further increase 
in concentration causing no acceleration in drying 
(c/. Bach, Oxidation of h/driodic acid by hydrogen 
peroxide in the presence of jx'roxydase; Ber., 1904, 
37, 3798). Lippert (Z. angew. Chem., 1898, 11, 433) 
states that the combined oxygen is increastid by the 
presence of small quantities of manganese driers, 
but with increasing amount of drier up to 0*2% the 
oxygen number falls. It is stated that without 
driers peroxides tend to ho fornuHl, but in the pres- 
ence of driers atomic oxygen is absorbed. Tliero 
would appear to bo an advantage in the use of rnix- 
turesof lead and manganese in the case of the oxida- 
tion of linseed oil, and the best proportions are 
stated to bo 5Pb;lMn up to 0*6%. Ingle (J., 1919, 
101 t) stat('vS flint manganese driers catalyse the 
tran.sformation of linseed oil into linoxyn four times 
as rapidly as lead driers, llochs (Z. angew. Chem., 
1911, 34, 80) seeks to explain the diffcreiico by tho 
following scheme; — 

C- 


6 


•C:C. 

6=6 


whore manganese acts as a drier, and 
= (;— C- 
\/ +0 
o 


where lead acts as a drier. When there is a com- 
bination of tho two driers a peroxide-glyceride of 
tho Orloff typo referred to above would bo ob- 
tained. Another view is that the second drier acts 
as a polymerising agent, causing a combination of 
unsatu rated molecules and preventing the oxida- 
tion being carri('d too far, as in tho case of Reid’s : 
superoxidised oil. The author consid(‘rs this view , 
worthy of consideration, especially as ainminium as ' 
a drier has lKH>n found to give iKdter results than i 
lead (Cardner, Circ. 60, Paint and Var. Manufrs. i 
Assoc.); moreover, the advantages of lead as a drier i 
are not so manitVst when dealing with polymcristHl : 
or easily polymerised oils. ■ 

There is no doubt that it is advisable to check 
excessive formation of peroxide-glycerides, which ; 
are overpronc to .subsequent decomposition, and tho i 
combination oi metallic glycerides in this respect j 
may bo favourable. Excess of a manganese drier in | 
linseed oil mixings causes surface drying wdth rivel- , 
ling. It is sometimes stated that a drier may after ' 
a time lose its activity. IJndouhtedly driers often ( 
cause an increase in viscosity of mixings whereby ' 
the setting time is retarded, but there no definite , 
evidence in the case of varnishes provided tho 
mixing remains clear and there is no precipitation. ; 

The theory of the action of siccatives is not as i 
yet satisfactory. There has been much speculation j 
following on tho lines of consideration of homo- , 
geneous systems, whereas the drying of oils belongs ' 
to the cla.ss of hetcrogen(X)Us systems. i 

If the theory of intermediato compounds ! 
fEnglcr’s) he applied the scheme suggested by fnglo- 
(J., 1916, 4-54) appears to be plausible; — I 

C,H,(OL)5-f2PbO*C3H3(OL) 0.()Pb-f-Pb{OL), 

(fl) C,H,(0I.)0.0Pb4-0, f245l[ = • ! 

(oil) I 


a.^H— 

(UL"^ 


C3H3(OL)OOPb 


(oxidised oil) 

— OH ^ — 

(6) Pb.O,(OL)3+ - f i fPh(OL).3 

— O— CH — 


f 


or as in the ease of cerium tungato 
+ 0* 

Ce(OL) 3 -CeO(OL )3 'CeO(OL() 3)3 or 

+ oil 


Ce(OLO,)j *Ce(OL), f 


d— dii- 


Lead and cerium here act as direct catalysts to 
form linoxyn. In autocatalysis without drier it 
must bo assumed that a higher peroxide is formed 
which is subsequently decomposed (Jorisson, Chem.- 
Zeit., 1898, 2.3, 162). 

i — OH.O CH. 

; I )o+ii,o, 

I — CH.O CIV 

I In tho presence of water tho production of hydro- 
i gen peroxide would bo accounted for by the forma- 
I tion of Orloff’s oxide peroxide glyceride. The in- 
I lluence of moisture on the oxidation of linseed oil 
! and polymerised linseed oil in tho presence of driers 
^ is discu.s.sed by Waclo (.1., 1920, 49 t), who notes 
; the stability o^ tho peroxides of polymerised linseed 
: oil. Ho considers that the decomposition of tho 
1 primarily formed peroxides is initiated by the pre- 
' sonoe of water and equilibrium conditions, i.e., de- 
] conqiosition v. back pressure, are attained by the 
interpretation of the laftcr as pressure of water 
; vapour. Gardner (Circular No. 60) states that an 
i atmosplierc having a relative humidity of 20° — 30° 

I C. gives tho l)cst drying conditions. Assuming the 
I intermediate formation of a higher peroxide acting 
j as an intermediato compound (Gcnthe found that 
I in ultra-violet light as much as 34% oxygen could 
I he absorbed), then Liveing’s explanation of the de- 
j com position of hydrogen peroxide in the presenoo 
, of Sliver oxide may l>o ajiplied (“ Chemical Equili- 
hriurn tho Result of the Dissipation of Energy.” 
1885). It is known that when linseed oil has been 
' boiled w'ithont driers it is oxidised very slowly, but 
its activity is rcgainc<l when air is blown in. Tho 
marked changes of colour in solutions of nmii- 
ganese, cobalt, and cerium driers all indicate a 
: higher degree of oxidation of tho metal, hut there 
I would seem to be an equilibrium between the state 
' of oxidation of the metal and peroxide of the oil 
i which is only disturlx'd on exposure to air. It has 
' ]>een observed by tho author that cerium varnislies 
I after a time beconu' yellow out of contact with air, 

: marking the prescuice of ceric salts, and yet there 
is no loss on drying on exposure to air. Man- 
gniiese and cobalt liquid driers, which are at first 
eomp;irativ(*ly pale in colour, b<H!omo p<‘rmanently 
dark on being kept oven out of contact with tho 
air. 

For heterogeneou.s systmns tho adsorption view of 
Faraday (1833) as to catalytic activity being due 
to adsorfition phenomena is most worthy of con- 
sideration. In a homogeneous system the re.action 
is proportional to the exmeentration of tho catalyst, 
hut in a heterogeneous system the reaction velocity 
will be influenced by ilio active volume of tlio cata- 
lytic material ; moreover the reaction velocity will 
l>e governed by the rate of diffusion of the reactants 
to the surface or the products from the surface as 
well as by the rate of superficial action ; for tho masfl 
concentration must be substituted the superficial 
concentration. Very little is known of the proper- 
ties of the. Rurface^i of drying oils. Do the metallic 
driers modify tho suporficial properties of the dry- 
ing oils to different degrees according to their dry- 
ing properties? From the author’s observations the 
inUu'f.ncial tension.s of equivalent strengths of man- 
ganese and cobalt linoleates are different from that 
of lead linoleato dissolved in linseed oil (the 
strengths of the solutions were 1*3, 1*4, and 4'^% 
respectively). The intcrfacial tension of the 
lead solution to air or nitrogen was lower than 
that of linseed oil, hut manganese and cohalt 
.solutions have a slightly higher surfaco tension 
than Iinsee<l oil. With solutions of 1/10 con- 
centration the differences are less marked; the 
diminution in concentration of the mnnganese and 
cobalt sales has very little effect on the values of 
the Hurfa(Mi tension, whereas the reduction in the 
surface tension of lend linoloate is more marked 
with variation in the concentration. Tho surface 
tension.s were determined by Morgan’s drop method 
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(J. Amer. Chem. Soc., 1911, 33, 648). and do- 
tails of tho investigation, which is still in hand, 
will be published later. The drop numbers of the 
respective oils into water or of water into the oils 
have been determined, and it was found that the 
interfaciul tension of the lead solution was much 
greater than that of linseed oil; manganose oil was 
slightly greater and cobalt oil was loss than linseed 
oil, but the unavoidable presence of alkali in the 
salt is accountable for the lowering of the inter- 
facial tension. The direct influence of the concen- 
tration of the lead salt was again noticable, 
likewise the non-influence in the ca.se of mungaiH^so 
(cobalt for the above reason must not be C'onsidered 
without further investigation).* The presence of 
alkali in the case of the lead salt was proved to be 
unlikely, because a lead drying oil made without the 
use of alkali was found to give resulU of the same 
order. The above results throw some light on the 

eculiar behaviour of lead and manganese driers. 

ippert (loc. cit.) states that above a concentration 
of 0‘2% manganese the oxygen absorbed is reduced 
with increasing manganese content; the drying j 
power of lead, on the other hand, increa.ses with in- 
(‘reasing content. The application of Gibbs' law 
from the results of the surface tension determina- 
tions would favour increasing surface concentration 
for lea<l and a slight alteration in surface concen- 
tration of manganese or cobalt. The behaviour of a 
surface <^f)n(aining a load drying oil to water is 
well known, and is in keeping with the drop 
numbers into water. From the bri(*f statement of 
th(' results of a preliminary and incomplete investi- 
gation, it is evident that the chemical properties 
of the metals us(d as driers will not account for 
tlieir behaviour, and the study of the differences of 
surface properties is of importance. The diffusion 
rjite of th(^ products of oxidation and polymerisa- 
tion or of the reactants depends on the visco-sity of 
the layer, so that it is diffieult to make a strict 
comparison of ( jitalysts. 

Driers might, h(? considered as proTuoiers adsorb- 
ing oxygen .s('l(H?tiv'oIy at the surface followed by 
chemical conil)i nation. 

On an }iy|ioih('sis of directive and .selective ad- 
sorption, connexion is made between the inter- 


dimensions. by that method of impregnating kiesel- 
guhr possibly some information on the nature of 
the oxidation by the catalyst might be obtained. 
The order of activity of the catalysts was very 
interesting. Ho had believed that tho activity 
depended upon the fact* that they existed in two 
or more oxide or hydrated forms, and that tho 
activity depended upon the rate of change from 
one form to tho other, this being tho rate at which 
oxygen was transferred. Ho was doubtful as to 
tho catalytic effect of sodium and calcium. 

Dr. F. 13, Maxtei) said that tho surface of separa- 
tion between the catalyst and tho sulwtances which 
w'ore undorgoing reaction on its surface might bo 
regarde<I from a kinetic .standpoint. He thought 
considerable progress might be made in hetero- 
gencK)U8 catalysis generally by considering this sur- 
face layer as a zone in which tho various po.s8ibIo 
intermediate compounds and final products were 
all capable of existence side by side, and in which 
tho actual oquilibrium .state would bo such that 
there was a definite proportion between these pos- 
sible int<?rmc<liato compounds in a kinetic sense 
only, namely that, while the Jictiial number of mole- 
cules of each species in equilibrium remained con- 
stant. tho individuality of these molecules con- 
stantly changed with change in time. It was quite 
possible to see how cobalt etc, could liolp tho ab.sorp- 
I tion of oxyg(‘n by oil, by rea.son of the fact that 
among the various possible compounds formed on 
the surface of separation there would be peroxides 
in which the oxygon was at a poUmtial sufficient 
j to be transferred to the oil. One other ijitorcsting 
i point was the possibility of inhibiting tho ahsorp- 
i tion of oxygen by means of catalyst poi.sons. 

‘ Mr. F, H. Aloock asked if the pro(‘ess of oxida- 
I tion in oils w’ould determine tho question of purity 
I and impurity in linseed oil. 

Dr. Morrell, in reply, agrofxl ns to tho necc.ssity 
of considering tho question of the oxidation of oil 
from Dr. Maxted's standpoint, and tliat a careful 
examination of what was taking place on the sur- 
face was necessary. He had no knowhdgc of any 
catalytic poi.sons in the oxidation. It wa.s statotl 
that certain driers lost their power. In certain 
eases it had been .shown to have been due to the 


mediate eompotiud theory and tlie adsorption 
theory, because the id('a of a directive force assumes 
chemical union Ix twoen tho surface of contact and 
tho molooiiles of tlic surrounding medium. Tho dis- 
tinctive chni-i ter of tlie interfaeial molecular con- 
dition lias lieec int forward by Langmuir (J. Amer. 
Chem. Soo., lilies, 40, 1361), who as.sumes tliat tho 
solid eataiy.st becomes coated with a single layer of 
molecules by adsorption; such condensation is 
accompaiiie<l by a ehaii^e in the character of tho 
adsorbed moleeule involving a dissociation of ele- 
mentary molecuh's (e.p., oxygen into atoms), by 
which tlie atoms of the conden.sed substances are de- 
finitely associated with certain molecules in the sur- 
face layer. The application of Langmuir’s theory by 
Tjcwis (J. Chem. Soe., 1019, 115, 1821) in terms of 
tho radiation hypothesis involves the consideration 
of tho condensation on the surface of the cataly.st 
ill the atomic form. 

It is evident that more attention must bo paid to 
the study of the catalytic oxidation of oils from 
the conditions at the interfaeial surface, whereby 
connexion may be established between the super- 
ficial forces and tho.se manifested in the chemical 
changes which are known to occur during the 
oxidation and .setting of oils. 

Discussion. 

Tho Chairman suggested that the method pro- 
posed by Mr. Heaven and himself (J., 1912, 666) 
might be helpful in regard to tho elucidation of 
tho formulffi of Rochs and Ingle; and further, with 
tho reduction of the film to its smallest possible 

• The densities and vIsconlUoB of the solutions were determined 
under the same conditions of temperature. 


oil or the varnish mixing. There might lie deposi- 
; lion of the drier from the solution — such cases were 
; known. The purity of the oil could be decided by 
j the drying oil method. The imlino v.aluo deterinina- 
I tion was always supplemented by a drying oil test, 

I THE ACCELERATION OF VULCANISATION. 

I BY D. F. TWIS8 AND S. A. BRAZIER. 

■ This paper, read by Dr, Twiss, has already been 
j published in the Journal for May 15, p. 126 T. 

i Discussion. 

The Chairman asked if it was not possible that a 
corLiin proportion of tho apparent retarding effect 
of zinc oxide was duo to a reaction between the 
zinc and some of the sulphur at tho temperature 
of vulcanising, which might not occur in the pre- 
sence of thiocarhanilide? 

Dr. Slater Fiiicb said that ho could not recall 
having sexm any equations for tho velocity of a 
reaction .which was auto-catalyseii which led to a 
straight-line curve. It would appear that some 
other explanations might l>o given. Straight-lino 
curves were found in various fermentation re- 
actioiLS, for example^ in sugar fermentation, and 
they had been explained by a combination of the 
sugar and tho enzyme, the concentration of this 
combination remaining practically constant during 
the reaction. 

Dr. Maxted suggested that if vulcanisation took 
place between a certain amount of sulphur dis- 
solved in, or associated in some way with the cata- 
lyst, it was possible that that might maintain a 
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constant concentration ri^ht down to the end of 
the roat’tion. Had experiments bw.n made as to 
the relative vulcanising power uf the various solid 
allotropic forms of sulphur r* 

The Chairman pointed out the close parallel in 
r^pect of the vulcanisation of rubber and the oxida- 
tion of oils. In addition to the combination with 
spljphur, was not a change in the rubber pos- 
sible in the direction of polymerisation? In the 
oxidation of drying oils there was a strong in- 
dication of polymerisation occurring at the same 
time. The degree of polymerisation accompanying 
combination of the sulphur might probably account 
for many of the peculiar physical properties of the 
vulcanised rubber. 

Dr. TwisSj in reply, said that he thought the 
suggestion that the retarding action of zinc oxide 
might be duo to this substance completing with the 
rubber for the sulpihur was improbable. Tim 
extent of the cximbi nation of zinc, oxide and sulphur 
under the (xinditions of vulcanisation was not very 
considerable and as there was only 1% of zinc oxido 
present in the mixture in (puestion, the actual 
reduction in the quantity of sulphur through this 
cause must have been very small. He agreed that 
zinc oxide Itself might exert a very feeble catalytic 
effect, but the results showed that this substance 
should then be regarded as a negative rather than 
as a positive catalyst. As to the suggestion of the 
intermediate formation of .some sulphur cximpiound 
durir^ the vulcanisation juocess, analogous to the 
combination of enzyme and sugar in fermentation, 
he jminted out that there was evidence of the occur- 
rence of auto-catalysis; this was to be attributed 
to the inlluenco of some calalytically active body 
produced by combination of sulphur with some other 
subetanc'O, jmssihly ivitli one of the natural im- 
purities of the rubber or even part cf ^he rubber 
itself. Some years ago lie had publi^lled figures 
showing that insoluble suljihur had ajiproximately 
the same vulcanising jiower as crystalline sulphur. 
This might be expected in view of the n'cent evi- 
dence of Beckmann tliat S/' when lu'ated above the 
melting point of ordinary suliihiir very rapidly 
became converted into an cxiuilibrium mixture of 
the same composition as that yielded by SA. 
During the vulcanisation prmess, therefore, pure 
sulpliur, whatever ite original form, would in all 
probability, be jirescnt as the cquilihrium mixture 
corre.spondiiig with tlie temperature. Apart from 
this, however, tlie fact that the temperature co- 
©fFieient Avas apiproximatoly the same at different 
temperatures indicated that the various allotropic 
forms present in molten sulphur did not differ 
greatly in their chemical activity toAvurda rubber. 
As to the polymerisation of rubber, it was evident 
that during vulcanisation iwo processes took place 
— a chemical process and a jihysical change induced 
by the former. The two Avoro not, however, entirely 
proportional to one another. It had (mm l>een sug- 
gested that vulcanisation Avas only a physical pro- 
cess, that the sulphur was practically a catalyst, 
and that the etl'oct was merely a polymeric change 
in the rubber itself, but general opinion Avas con- 
trary to such a view. 
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PHOTOGRAPHIC IMAGES-VISIBLE AND 
INVISIBLE. 

BY P. F. RENWICK, A.C.O.I., F.I.C. 

(Hurtbr Memorial Lecture.) 

The chemistry of silver and its salts has probably 
been more closely studied than that of almost any 


, other metallic element, and yet, how little we under- 
: stand concerning the nature of the action of light 
I upon them I 

' If, as Roems most probable, a number of the 
elements arc capable of forming compounds as 
.sensitive to other forms of energy os those of silver 
i arc to light, then truly we are but at the beginning 
I of an era of progress which must inevitably lead to 
, undreamt-of additions te our methods of inter- 
I conirtiunieatiou and record by means of that wondor- 
; ful interplay of natural forces of which present-day 
I photography is but one expression. 

I do not propose to deal very fully with that part 
; of Hurter’s re-scarches for Avhich ho and his col- 
I league, V. C, Driffield, are perhaps chiefly remem- 
; bored by photographers ; the avowed primary object^ 

, of their work was the very practical one of dis- 
j covering a scientific method of speed determination 
I Avhich would load to the elimination of waste by in- 
i' corrcid exposure on the part of the user and to 
! scientific control of the industrial preparation of 
' dry plak's. This purpose they undoubto(ily achieved 
in so far as any one numerical value can express the 
liglit-seiisitiA'one.s.s of a material Avhieh is capable of 
such wide variations of character. 

The mere invention of a priictical method of de- 
termining and expressing the light-sensitiveness of 
a plate would, however, never have given Dr. 
Hiirter that niche in the Temple of Fame which ho 
justly Occupies if it had not been a system which 
contained Avithin itself the capacity of adaptation 
to th(!i needs of later workers and different circum- 
stances and had it not been built on a sound 
scientific foundation. 

It is true that tlie serious, if not insurmountable, 
difficulties iif standardising the conditions of speed 
testing throughout the industry, the comparatively 
wide variations in the shape of characteristic curves 
of commercially useful dry plates, and the proved 
unsuitability of the true H and D speed number 
alone as a guide to exposure in certain important 
branches of pbot/Ography (not to mention the bane- 
ful influenc<‘ of commercial aih'ertising), have all 
eontribut(‘d to eause puhli.shed speed numbers to ’ 
h(* regarded Avith considerable distrust, Nev’cr- 
thch'ss it is literally true to say that the Hurtor 
atid Drilfh'ld characteristic curvi' is, and will doubt- 
le.ss remain, tlu^ most compact and lucid means of 
expressing quanlitntiA’ely the qualities of any and 
every light-scuisitive material. 

Prior to the work of Dr. Hurtor and his eolloague 
it was fairly generally believed that a gelatin dry 
plate re.semblod tlie wot collodion plate in being 
eapahle of development to any de.sired extent if 
pliisl with fresh developer, subject only to the prac- 
tical limitation that general fog supervenes after 
a more or l(‘ss short time. Indi'cd, this view was 
prevalent f<>r many years, and is probably not yet 
cntindy oxtinet. Hurter and Driffield showeci con- 
clusively, however, tliat such is not the case, but 
that for any given plate the limit of po.ssiblo deve- 
lopment is set by the amount of change wrought by 
the exposure.' 

We know now that the ricison for this liiis in the 
fact that the silver halirle grain behaves as a self- 
containfsl unit. These units are by no means all 
alik(‘*; those grains whidi have lieen sufficiently 
ex[V)sed are rcslucililo, while the les.s oxpo.sed ones, 
which rimiain unredueeil, apparently play little or 
no part in the normal development process.** Fur- 
ther, avo know that the silver halide grains in <X)m- 
mcrei.y dry plates vary both in size and in light- 
.scnsitivon(‘ss. 

It is, however, highly desirable that a thorough 
study shoidd l)o made of the behaviour of the in- 
dividual grains in the exposure and (development 
I)roees.sf*8 to determine : — 

(«) The minimum exposures required to make 
them developable. 

(b) The range of sensitiveness to be found among 
the grains in a few typical emulsions. 



Rftl. amounts of gilTer r^uc^. 
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(c) The connexion, if any, between size of grain 
and light-sensitiveness. 

(d) Whether, as scorns probable, the rate of re- 
duction of a given quality of grain with a given 
developer increases to a maximum at a certain ex- 
posure before it declines again almost to zero. 

Naturally such a research is besot with numerous 
difficulties, but Kinoshita’s* work under Ruther- 
ford, at Manchester, on the behaviour of photo- 
graphic plates to alpha particles shows that. they 
are not insuperable. 

At present wo merely know from a cx)mparativo 
study of the characteristic curves of different emul- 
sions that the position and shape of the curve of 
any plate is influenced by the range of sizes and 
sensitiveness of the grains and their relative pro- 

f )ortions* in the emulsion, the extent to which deve- 
opinent is carried, os determined by the developing 
solution employed, its temperature and time of 
action, and its rate of absorption by and diffusion 
in and out of the gelatin film"; and, lastly, there 
enter into the final result the extremely compli- 
cated optical problems which arise when dealing 
with the penetration of light through turbid 
media.^ 

Hurter and Driffield,* Sehaum, and many other 
investiga^rs have assumed that tho amount of de- 
veloped silver in a negative is a reliable index of 
tho amount of photo-product formed during ex- 
posure, but that this is not at all accurately the 
case has been known for some time, and is 
strikingly brought out by some experiments carried 
out last year at the Ilford Laboratories. 

A gelatin emulsion in tho liquid state was divided 
into two p.yls, and one of them was fogged by 
light while it wa.s thoroughly stirrcsl. Mixtures in 
known proportions of tho liglit-fogge<l ami of tho 
clean unfoggfvl emulsion were then made and 
coated ecpially heavily on a number of test plates. 
In this way wo were able to secure plates having 
known relative amounts of latent imago per unit 
area. After eareful <lrying, plates of (Mch mixture 
were developed togellx'r, fixed, and dried and their 
densities measured, big. 1 shows the results in 
graphic form of a typical experiment. AKseissm 
represent the relative proportions of fogged emul- 
sion ( -y latent image X constant ) actually present, 
the ordinates give the densities dcvelojxMl in various 
tinu's. If it was not so before, it will already be 



(Fogj?t!(l emulsion.) 

Fig 1. I 

evident how complex are tho factors which cen- 
tribute to determine tho qualities of a photographic 
dry plate; fortunately, it is rapidly becoming more 
clearly recognised that new methods of attack must i 
bo devised to enable us to separate one inlluenco j 
from another and so arrive at nindaraental truths. | 
In connexion with the developed plate there is j 
another interesting and important problem — ' 


namely, that of tracing tho connexion between the 
I size or the emulsion grain and that of tho developed 
silver grain. It is well known that the latter are, 
on the average, larger, more irregular in outline 
than, and somewhat differently distributed from, 
tho original emulsion gr^ains. While emulsions or 
large-sized grains always give coarser-grained 
negatives than fine-grained emulsions, there is very 
little likeness in size or shape between them in the 
dry negative. Liippo-Cramer* has, however, shown 
that the .silver deposited in the process of dovelop- 
mont is in tho semi-fluid condition of a colloidal 
silver-gel, and, as he suggests, it is therefore pro- 
bable that tho cavities and channels in the spongy 
matrix (caused by solution of the haloid during de- 
velopment and fixation) help to determine the forma 
of the silver grains and their distribution in the 
finished negative. 

From this brief survey of some of the factors in- 
fluencing the shape of the Hurter and Driffield 
characteristic curve wo may turn to a con.sideration 
of .some of the more chemical aspects of tho subject. 

Dr. Hurtcr’s consideration*" of the properties of 
the latent imago led him to believe that the first 
action of light on silver bromide induced only a 
physical change and not the formation of a new 
chemical proauct. It is interesting to note that 
in English-speaking countries those aspects of tho 
matter which w'cighed most strongly with Hurter 
have usually been prominently borne in mind, while 
continental photo-chemists have tended in many 
erases to ignore these difficulties and to seek an ex- 
planation of a purely chemical character. 

It would take far too long, nor would it be en- 
tirely profitable, to examine critically tho many ex- 
planations of photographic action which have from 
time to time been offered.** 

They divide themselves into tw'O broad classes. 
Firstly, those which swk to explain all photo- 
graphic action as chemical change in which one or 
more new products are formed by the direct action 
of light. Secondly, those which maintain that, 
although w'hon photographic images are 

formed, chemical change must l>o admitted, this is 
not tho case in the earlier stages where a develop- 
ment pro(ress is e.sscntial to make the photographic 
action apparent. 

This division of opinion dates from the early days 
of photography and still persists as strongly as 
ever. Meldola credits Fischer with having first 
siiggest(‘(l a subchloride theory as early as 1814, 
while direct reduction to metallic silver was offered 
as the explanation by Arago as early as 1839. On 
the other hand, Moser, in 1812, and Claudet, in 
1818, Iwith held strongly that tho latent image was 
tho result of a purely physical change. Subsalt 
theories were, or are still, advocated by Eder, 
Schaum, Trivelli, Vogel, Carey Lea, Abney, and 
inan.y others; reduction to silver is the tneory 
favourer! by R. Ahegg, R. Luther, W. Reinders, 
R. Lorenz, R. Zsigmondy, E. Baur, and Liippo- 
Cramer. 

Tho only physical change theory which now has 
many supporters concerns itself with changes in 
electrical condition brought about by the action of 
light on tho silver halides, though many other more 
or less vague kinds of physical change have been 
advanced as explanations in the i)a8t and are still 
advocat»<l by a few.** 

Electrical theories'* of tho latent imago are rela- 
tively new and naturally are fashionable in these 
days of electrons and photo-electricity. It remains 
to bo seen, however, whether they will prove more 
helpful in advancing photography than other 
physical change hypotheses have Ix^en. Even if the 
two chief chemical theories were finally disproved 
it would still have to he admitted that both have 
borne valuable fruit by giving rise to much experi- 
mental research of tho highest value. 

The point nt issue really lies in the answer the 
question : Does the smallest demonstrable light 
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effect coincide with the form&tion of a new chemical 
substance, and, if so, what is its nature? 

It will be evident that ultimately everything 
turns on our interpretation of experiments concern- 
ing the persistence or destructibility of the develop-' 
able condition, since this, is our only evidcnco for 
the existence of something which we call a latent 
image. Chemical development is a catalytic 
reaction in which the normal speed of reduction of 
unexposed silver halides by reducing agents of a 
certain kind (which is a slow reaction when tho 
silver halide is embedded in a colloid medium) is 
enormously accelerated by traces of this mysterious 
photo-product in tho light-affected salt. ‘Destruc- 
tion of the latent imago (i.e.. loss of the develop- 
able condition) does not thcroloro n,ecessarily imply 
the removal (by solution or chemical combination) 
of a c^homical substance, any more than the “potson- 
ing ” of a sample of platinum black by arsenic 
means that platinum is no longer present when it j 
fails to activate certain well-known chemical 
reactions. It should also be borne in mind that I 
while silver readily acts as a nucleus for the do- I 
position of more silver from the developing solu- 
tion itself in tho so-called physical development 
proci^ss, the fact that ft photographic imago can bo 
built up in silver by means of such a physical de- 
veloper offers little indication as to tho chemical 
character of tho original nucleus which wo call tho 
latent image, for such .solutions precipitate silver 
on all kinds of surfaces very readily. When, there- 
fore, I use the term “ latent image ” it .should bo 
understood that T really mean tlio “developable 
condition,” and I admit that this condition may 
not always be due to tho catalyst originally present 
which was formed by th(^ action of light. 

The pnisent paper will be continc<l mainly to a 
consideration of tlirec only of tho ascertained pro- 
perties of the latent image: Firstly, tli<'- po.ssibility 
of physically dovelof)ing an imago on a fixed and 
washed plate; secondly, tho passibility of trans- 
ferring and 8ubse(|ueiitly developing (both physi- 
cally and chemically) latent imag(‘s from the silver 
salt in which tlu'.y are fornuxl to another, by 
changing the former chemically into a lass soluble 
silver salt; thirdly, the destructibility of tho latent 
imago by the further action of light itself under 
certain conditions. 

The possibility of physically developing the latont 
image on an exposed and fixed collodion plate was 
discovered in 1858 by Young, “ and then further 
invcstigat^Ml by Davanne in tho following year. 

In 1895 Kogelmann” discovered that gelatino- 
bromide of silver emulsions behave<l in tho same 
way. Further work on tho subject by Sterry,‘* 
Neuhauss, and Lumierc and iSeyewetz have im- 
proved the technique of the process very materially. 
Moreover, it ha.s been shown that a niimher of other 
fixing agents may replaw the usual solution of 
sodium thiosulphate with similar succo.ss. 

Such experiments constitute one of tho strongest 
pieces of evidence for the material rather than tho 
electrical character of tho latent imago. 

Unfortunately, while physical development en- 
tails very little more exposure in the case of very 
fine grained slow plates, when plates of high speed, 
coat^l with what are known as ripenf'd emulsions 
of silver bromide in gelatin, are employed, it is 
usually necessary to give at lea.st ten times tho 
normal exposure necessary for alkaline development 
to get a complete picture. Hence such experi- 
ments fail to give evidence in favour of the exist- 
ence of a newly formed chemical substance in tho 
least exposed parts of a normally exposed rapid dry 
plat^. 

Tho transference of latent images from one silver 
salt to another ha.s scarcely received the consider a- j 
tion it deserves in connection with studies of the | 
latent image. 

In 1881 Eder and Pizzighelli” .showed that an 
exposed silver chloride plate could he converted by 


{ treatment with potassium bromide into silver 
i bromide without any loss of the developable con- 
1 dition. 

; In 1887 Carey Lea** showed similarly that light- 
; affected citrate, benzoate, tartrate, and pyro- 
phosphate of silver gave developable silver chloride 
' or bromide after treatment with dilute hydrochloric 
or hydrobroinic acid, even when followed, after a 
; thorough washing, by treatment with dilute nitric 
: acid. Borne advocates of physical change theories 
i of the latent imago have sought to account for 
: these revsults by saying that the physically changed 
condition prixluccd by light is transferred to the 
newly formcKi halide in the course of the reaction.** 
This explanat’on, in tho absence of knowledge 
a.s to tho nature of the first change, explains 
nothing. 

In attempting to apply tho method of image 
transference to rapid gelatin dry plates wo aro met 
with tho difficulty that only tho iodide and sulphide 
of silver are let^s soluble than the bromide, and 
alkali iodides have long been known to have a 
powerful effect in preventing development. It has 
been repeatedly stated that they rapidly destroy 
the latent image. (Dr. llurter-** birn.self makes the 
statement, and uses it as a powerful argument in 
favour of a physical change theory of the latent 
image.) Others have aHirnie<l the contrary,^* 

On considering the matter it appeand probable 
that the loss of the developable condition observed 
on treating a dry plate with a solution of an alkali 
iodide might arise from two causes. Firstly, to tho 
known tendency of the alkali iodides to hydrolyse 
and behave in certain reactions as if they contained 
free iodine, an<l secondly to the great capacity of 
silver iodide for adsorbing soluble iodides, wnich 
would very much increase the difficulty of reducing 
it tn metallic silver by alkaline development. To 
subdue as far as possible the former tendency it is 
j desirable to Jidd a neutral sulphite to tho iodide 
I solution employed in any such experiments. 

I In some recent ex peri men ts 1 have been able com- 
: plctoly to fix out exposed gelatin dry plates in two 
; or more changes of strong solution (20%) of potas- 
j sium iodide containing 5% of (cryst.) normal sodium 
‘ Bulnhite and, after well Wiishing out the iodides 
I witli a weak (2%) normal sulphite solution, to de- 
i velop the fully exposed parts in tho Lumierc and 
i Seyewetz physical developer (silver sulphite and 
i 77-phonylcncdiamine). The loss of tho imago in the 
! je.s.s exposed parts (‘ven with slow plates is, however, 
considerably mor<5 than when a neutral thiosul- 
phate solution containing sulphite is employed. 

The gelatin coating of most plates will not with- 
stand prolonged treatment with 20% iodido solu- 
tions without softening badly or even dissolving, 
and it soon became clear that part of tho loss of 
develop.able image was attributable to its mechani- 
cal removal with tho more soluble constituents of 
the gelatin itself. 

This was eonfirmed by tho observation that a pre- 
liminary toughening of tho gelatin in a weak for- 
malin bath before fixation was advantageous with 
all fixing agents, and particularly so with strong 
i(Klid(^ solutions. These experiments showcjl that 
i(Klides, even in very strong solutions, certainly do 
not destroy the latent image completely. Unfortun* 
ately they throw practically no further light on the 
question of the nature of tho photo-produet, and 
furnish no evidence whatever as to the effects of 
minimum exposures. 

In 1891 Lainer” discovered that extremely weak 
iodine tincture when added to certain of the less 
energetic alkaline developers considerably aug- 
mented the amount of imago which could ho de- 
veloped for a given exposure. Interesting studies 
of this remarkable action of soluble icxlides have 
since been made by v. HUbl,” Liippo-Cramer, and 
others in which the extremely weak iodide solutions 
employed were sometimes applied to the plate before 
development, but no systematic attempt appears 
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to have been made to study the effect of completely 
converting all the silver salts present into iodide 
before development, by means of longer bathing and 
stronger iodide solutions. The effects produced by 
extremely dilute solutions are very remarkable, and j 
are undoubtedly important for any student of the ! 
latent image problem, quite apart from their prac- j 
tical applications. They appear to me to be best j 
oxplainetl by Liippo-Cramer’s suggestion that an i 
appreciable part of the latent image is situated j 
within the crystalline silver halide grain, and is 
^ only brought into play by the disruptive processes 
consequent on the rapid conversion of the surface 
of the grain into silver iodide or by tho use of the 
most energetic developers. It should also be borne 
in mind that the alteration of the siRo and dis- 
tribution of the substance of the grain wliich partial 
conversion to iodide must entail is also likely to 
affect the bulk, the distribution, and tho com- i 
position of tho rcduee<l silver and unreduced silver ; 
iodide’* and sulphide of which the negative grains ■ 
am usually composed. I 

When, however, tho iodide solutions used convert * 
the wliolo of the silver bromide into iodide, but j 
are not strong enough to fix the plate, the results | 
hitherto obtained have lent strong support to the | 
supposition that the latent image is to a consider- j 
able degree destroyed by iodides. ! 


Five or six minutes’ immersion in a 1 % solution 
of sodium or potassium iodide containing 2 — ^3% 
of a normal sulphite is sufficient to convert all tho 
.silver salts into iodido if tho solution is kept 
moving over tho face of the plate unless the emul- 
sion coating is unusually heavy. Washing after 
conversion into iodido should bo carried out with 
a dilute neutral sulphite solution, and development 
is fairly rapid in a solution containing about \% 
of amidol and 10% each of crystallised sodium sul- 
phite and carbonate. Owing to the insensitiveness 
of silver iodide when prccipitatotl in presence of 
excess of a soluble iodide, it is possible to develop 
plates after tho iodising process is complete in a 
•strong whito light. Of course, should any part of tho 
original bromide remain unconverted to iodido it 
will be fogged and blacken immediately in the de- 
veloper, while even in a dark-room any unchange<l 
bromide fogs badly in a few minutes in alkaline 
amidol, so that unchanged patches, if present, are 
readily detected. 

Some time after T bad first succecdcxl in making 
negatives in artificial white light in this manner I 
found that a patent had been taken out in Germany 
by R. Freund’^ for a process of developing plates 
in w'eak daylight after treating them with a 4% 
solution of potassium iodido followcnl by a rinse in 
water bc'foro development. I can only say that in 


r,fTrc(4 on gradation otc. of converting AgUr to Agl br^fore development. 

A = Portrait Plate. Process Plate, 0 ..'a Lantern Pluto. 

A no untreated plate dov, 4 mins, with pyro-.soda. A'B'O' dev. 10 mln«. with amidol-goda, after Iodizing, 



Fig. 2. 


8onio recent experiments made in tho Ilford 
laboratories have demonstrated, however, that it j 
is possible to “ transfer ” the Intc'iit imago from ! 
both slow and rapid plates to silver iodido with 
very little less indeed, and that such “ itnlised ” 
plates may satisfac'torily developed cither by 
Jiieans of tho Lumibro and Soyowetz physical 
developer or (diomically by means of solutions of 
amidol in sulphite and alkali carbonate. 


the light of iny experiments I am not surprised ho 
did not develop his process to a successful issue. 
I do not, however, anticipate tliat tho possibility 
of developing negatives in artificial light will indtico 
photographers to abandon the use of a dark-room 
for this part of tho proeos.s of noga five-making un- 
less til© serious di.sadvant.ige.s apparently inherent 
in tho method can bo removed. The chief objections 
are (1) that somo incren-so of exposure is usually 
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necessary, though this does not amount to more ! 
than two- to three-fold under the best conditions: i 
(2) that the iodising treatment must bo carriea i 
out in some form or dark chamber; (3) that the 
highly poisonous cyanide fixing bath is almost ' 
^sential to dissolve the ^undeveloped silver iodide 
in a reasona^y short time. There is also a fourth 
difficulty which I will mention shortly. But for 
these drawbacks the process would bo most useful 
for developing panchromatic plates. 

The diagrams given in Fig. 2 show in tho form of 
characteristic curves some of tho results obtained 
in the Ilford laboratories for a range of sensitive 
negative materials. 

When tho silver bromide of a dry plate is con- i 
verted to iodide the clear, sharp-edged crystals of 
which the emulsion grains consist are completely 
changed in character. They lose their crispness 
of outline, and apparently become a more or less 
confused aggregate of either amorphous or micro- 
crystalline silver iodide, as tho accompanying 
photomicrograph .shows (Fig. 3). It is therefore ; 
not surprising, in view of what I mentioned earlier , 
concerning the influence of grain size on the shape 


it is still capable of exercising its powerful catalytic 
influence in tho developing process. That less of the 
latent imago is lost in this process than by fixation 
followed by physical development is, I believe, due 
to the partial blocking of the pores of the gelatin 
by the new halide as it replaces that originally 
present. 

The last reaction of the latent image to which I 
wish to direct attention is its light-sensitiveness. 

Tho best known and most discussed evidence of 
this is embodietl in numerous very conflicting 
studies of tho phenomena of so-called reversal or 
solarisntion. The most thorough investigation of* 
these phenomena is, I believe, duo to Volmer** and 
Schaum, but as these effects are notoriously com- 
plex and refer to conditions under which chemical 
change has t^ertainly already begun, I do not pro- 
pose to discuss them here. 

It has, however, long been known that it is easy 
to demonstrate tho light-sensitiveness of the latent 
imago in its early stages under certain conditions. 

In 1859 Poiteviii’’^ discovered that if a collodion 
wet plate be uniformly fogged, then washed to 
remove the excess of silver nitrate and subsequently 


1 email scale diviuiou-* l-3^i (thousandths of a millimetre). 



of the characteristic curve, to find that those de- 
rived from iodised plates often diil'er somewhat 
mark(?dly in character from tho characteristic 
curvCvS of the original dry plate.s employed. An 
interesting new field of research is open to explora- 
tion in the comparative study cf the characteristic 
curves of “ transferred ” latent imagc*s after de- 
velopment. Such “ iodised ” plates also respond 
very well to physical dcvelojirnent in Lumiere and 
Soyowetz’ silver sulphite and p-phenyicnediamine 
developer, giving clear negatives with much more 
detail than can be obtained from a given exposure 
after fixation in weak sodium thiosulphate. In ;ill 
cases tho developed plates should be fixed in a weak 
(2%) solution of potassium or sodium cyanide con- 
taining 2% of crystallised normal sodiun? sulphiU^ 
and it is preferable to add a little sulphite to the 
first few changes of water during the final washing 
process. 

I am of opinion that image transference should 
be regarded as fixation before development, fol- 
lowed by precipitation in situ of another silver salt 
in place of that dissolved. The photo-product, 
whether it be modified or not, is not chemically 
destroyed, but clothed anew in a garment of freshly 
precipitated and less soluble silver halide on which 


; immersed in a bath of potassium iodide, theu, on 
: exposure in the camera tho latent image originally 
lormed is destroyed where the light has fallen on 
the plate. It therefore becomes possible, after 
another wash to remove the ('xcass of soluble iodide, 
to develop a positive picture by means of the usual 
acid ferrous sulphate (or pyrogallol) and silver 
nitrate developer. This remarkable reversing 
action of light on the latent image in tho presence 
of soluble iodides I have recently been able to ob- 
tain quiki ea.sily with gelatin plates and alkaline 
development.** It suflicc's to give an ordinary 
negative plate such an exposure to diffuse light as 
could be developed to a good density in a pyro-soda 
dcvelofKjr, then to bathe the plate in a weak iodide 
and sulphite solution till completely converted to 
silver iodide, and expase the still wet plate behind 
a tran.sparency. After a brief wash, the plate will 
, develo}) in alkaline amidol giving a positive copy 
i of the original. 

; I have also succeeded in making fairly good 
direct positives in the camera with exposures of 
: 5 to 1.5 minutes at F8 in a well-lighted studio. (The 
i slide shown is one of the best of them.) 

I On making an exposure in a spectrograph it was 
I extremely interesting to find that the reversing 
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rays are restricted almost entirely to a narronr band 
in the blue of the spectrum lying between 0*43 and 
0*48/x with a sharp maximum at 0'46/i, as Fig. 4 
shows. 



Fig. 4. 

I particularly wish to emphasize the fact that 
this reversal will take place perfectly well in the 
presence of neutral sulphites, thiosulphates, and 
other halogen-absorbing reagents, conditions under 
which the liberation of free iodine would appear to 
be most improbable. 

Thiosulphates act as powerful sensitisers in this 
reversal process, and it is therefore interesting to 
notice Carey Lea’s observation** that the conversion 
of gold-coloure<l allotropic silver to the crystalline 
intermc<liato fopi was accelerated by traces of 
(hyposulphite?) impurity in the paper it was coated 
on. 

One of the best iodising solutions for reversal 
effects on negative plates consists of 1 g. sodium 
iodide, 2 cryst. sodium sulphite, 2 — 4 g. cryst. 
sodium thiosulphate, 100 c.c. water. 

It will at once bo seen that the possibility of de- 
veloping in white light plates amich have been 
iodised after exposure is therefore subject to the 
further drawback that most of the iodising solution 
must ho removed by washing before light is ad- 
mitted to the plate, otherwise a serious loss of 
imago may re.sult, though the addition of thio- 
cyanates to the iodising bath diminishes this 
t('nden<\v. Nor dot's it appear likely that 
the direct production of positives in the camera 
will prove more successful as a practical process on 
gelatin plates and by chemical development than 
did Poi levin’s original discovery. Both processes, 
however, arc of the greatest scientifie interest in 
their hearing on the problem of the nature of the 
Intent image. 

It must, I think, bo admitted that many pheno- 
mena. nmb partienlarly those connected with phy- 
sical development after fixation and the transfer- 
ence of latent images from one silver .salt to 
another, Rp<'ak strongly against the view that the 
latent image is duo to a purely physical alteration, 
electrical or otherwise, of the silver salt. If, then, 
wo must conclude that the latent image is a sub- 
stance present in excessively minute amount, wo 
;ire driven to ask what is its nature? 

All attempts to prepare true suhsalts of silver 
have failed, except in the rase of Guntz’ sub- 
fliioride,®'* and even that is challenged by Vanino 
and Sachs.*’ Moreover, the work of a long lino 
of investigators,** terminating with K. Sichling and 
AV. Heinders, seems to prove conclusively that the 
photosalts of Carey Lea, jvhich ho regarded as lake- 
like complexes of a subsalt and normal halide, are 
rcallv solid solutions of colloidal silver in silver 
halide. Hence it would appear on chemical grounds 
that the pro<luct of light action must be silver 
rather than a subhalide. One cannot fail to be 
impicssed by the extreme readine.ss with which 
silver in the celloidal or even in the finely-divided 
metallic state goes into solid solution in^ silver 
chloride and bromide, and by the great resistance 
offered by some of these solid solution.s to attack by 
silver solvents and to complete reduction by reduc- 
ing agents. 

All chemical change theories of the latent image 
h.ave constantly been challenged on the ground that 


the amount of energy available in the light required 
to produce a developable image is totally inadequate 
to overcome the chemical affinity of the silver for 
the halogen atom. In ite most concrete and recent 
form thi8»chaUengo is reiterated by Meos,** on the 
authority of P. G. Nutting. 

Consideration of the statement, however, seems 
to show that it proves too much, for it claims “ that 
it is quite certain what happens when the latent 
imago is produced by a minimum exposure to light, 
and that the change is really the unit change th.at 
can be suffered by any substance when acted on 
by energy ” ; in this case, the loss of one electron 
per silver bromide grain. 

It is to bo noted, however, that the figures given 
indicate that the amount of energy capable of pro- 
ducing the first developable impression on a rapid 
photographic plate must bo less than one five 
hundredtn part, and probably nearer one five 
thousandth of that stated to bo required to liberate 
one electron from a gas molecule. 

If, owing to this discrepancy, wo must assume 
that an electron can bo so much more easily de- 
tached from a solid particle of silver bromide than 
from a gas moltxmle, I see no reason why one may 
not justifiably assume the same to bo true for the 
detachment of one or a few atoms of bromine per 
particle, especially if the silver bromide grain is 
embeddM in a medium capable of uniting chemi- 
cally with bromine. 

I confess, however, that while such an assumption 
may be legitimate, I do not consider it entirely 
satisfactory as an explanation of the beginnings of 
photographic change in our modern hi ghly-sensi- 
tive emulsions. The fact that very sensitive emul- 
sions can ho prepared in colloidal silicic acid tells 
against it, as does also the inability of powerful 
halogen absorbents to cnhaiu^ speed when added to 
an emulsion, although, as is well known, some of 
them uro very effective in inhibiting reversal. 

It is much to be regretted that the photographic 
researches of Carey lyoa, and especially his classic 
papers on* the pho?osalts and the colloidal forms 
of silver,** have not been re-published in book form 
in this country, as they have in Germany, and 
hence remain largely unknown to the British photo- 
1 graphic industry. Much study has been devoted 
I to these extraordinary materials in Germany and 
Holland, and there can, I think, be no doubt that 
; the work of Reinders** in particular is the most 
I important (contribution of this century towards a 
■ solution of the latent image problem. 

I Carey Lea showed that there is an almost infinite 
i variety of these photosalt^i, differing in colour, in 
resistance to oxidising agents, and in light-sensi- 
' tiveness. He showcxl that a p.ilo pink form of 
i photochloride containing only a fraction of 1% 
i of dissolv(Ml colloidal silver is far more light- 
; .sensitive than the normal colourless salt, and that 
I the gokh'n coloured and other forms of colloidal 
I silver ultimately revert to ordinary white (niotallic) 
' silver both on exposure t<) light and on friction, 
j Reinders has carried the matter still further by 
1 preparing .solid solutions of colloidal silver in well 
' (oystallised .specimens of .silver chloride, .and by 
I showing that some of them are very much more 
' light-st'M.sitive than normal silver (diloride, and that 
! when these crystals darken in the light they do 
i so right through the body of the crystal. Ho also 
i records numerous other interc.sting observations, 
such .as, that while solid solutions of gelatin in 
silver chloride raise the ligbUsensitivenoss of the 
latter very appreciably, a crc.am coloured solid solu- 
tion of colloidal silver in silver chloride is still 
mor(^ sensitive ; further, that th(' ninount of colloidal 
silver taken np by silver chloride during crystal- 
lisation from ammonia is a maxinnini in the absence 
of gelatin, an(i rapidly decreases in its presence 
until, with mrHlerate concentrations, quite colour- 
less crystals are obtained evtn from dark soli- 
tioiis rich in colloidal silver. 
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It should also be mentioned that H. Lorenz and K. 
Hiogo" have shown that when clear silver chloride 
and bromide crystals darken in light, the first effect 
is tbo production of a fog or general greying, which 
later on becomes recognisable under the ultra- 
microscope as minute particles distributed over the 
crystal surfaces. These gradually coalesce to form 
relatively large, dark aggregates of metallic silver 
with clear intorspaws. On these and other earlier 
observations they advanced the opinion that the 
latent imago is due to colloidal silver in ultra- 
microsoopic form, a view now held hy many’® of 
the supporters of the silver germ thi^ory revived 
by Abegg’^ in 1899. 

It is, however, a fact that considerable quantities 
of colloidal silver solutions ((jollargol) can be added 
during the process of making a [iliotographic emul- 
sion without causing any liarmtul fogging effects, , 
unless the silver is procipitatcsl on the silver ! 
bromide grains by addition of acids or other re- i 
agent.’* 

Consideration of these and other aspects of tho I 
problem have led me to the conclusion that in our ! 
most highly-sensitivc photograi)hic plates wo are 1 
dealing with erystalliiie silver bromide in which, 
liesides gelatin, some highly unstable form of col- 
loidal silver (‘xists in solid solution, and that it is 
this dissolved silver xrhich first undergoes change 
on exposure, to light. If this be so, it is clear that 
it is tho function of the ripening process to pro- 
duce this colloidal silver in the grains of the emul- 
sion in the most sensitive (resonant) form, while 
avoiding any means which might bring about its 
precipitation in the gel form— the gel or electrically 
neutral form of colloidal silver being regarded as 
tho germ or catalyst required to promote develop- 
ment. 

J. M. 'Eder’s ohsorvatioiis’-' on tbo colour- 
sensitising action of colloidal silver on silver 
chloride and brornidi' si'rve to remind ns of the 
hitherto unexplained [ihcnomenon that ordinary 
gelatinohromide emulsion.s frequ<'ntly po.ssess a 
slight sensitiveness to rial rays^“ (sometimes extend- 
ing through the yellow into the green) at .some 
stage of their preparation. It apjaairs natural to 
suppose that this colour-scnsitivcnoss is also due 
to colloidal silver. 

Moreover, Carey Lea" has shown that some forms 
of soluble colloidal silver may bo restored to the 
soluble yieptised condition by conta(;t with certain 
.salt solutions; it appears possible therefore to offer 
a reasonable explanation of solarisation by assum- 
ing a peptising actitin on the part of the latcr- 
formcxl chemical products of light action (bromine, 
hydrobrornic acid, etc.) with formation of a photo- 
halide relatively ri<'h in dis.solved silver, but almost 
undevelopable. This suggestion appears to bo sup- 
ported by Carey Lea’s observations on the action of 
nitrites, which are known to inhibit reversal, since 
he found them tn give an insoluble (non-pcptisable) 
form of silver gel. That soluble iodides have a 
solvent action on silver in tho light is fairly obvious 
from the old diro(;t-positive printing process,*’ 
using sim-darkeiKxI silver chloride paper after 
bathing it in a soluble iodide. 

Edor’s w'ork on the action of nitric" acid and 
Sterry’s** work on the action of chromic acid on 
tho latent imago both scsnii capable of a complete 
explanation on tho assumption that only' true solu- 
tions of colloidal .silver in silver halide (photo.saIt9) 
remain after such treatment, and that these are 
reducible with difficulty by developers. Again, E. 
Albert** found that if, after giving an exposure to 
a plate coated with a collodion emulsion, it is treated 
with a silver solvent (e.g., nitric or chromic acid), 
then wash^ and rc-exposed to diffused light, a re- 
versed (positive) picture is obtained on development, j 
This experiment also becomes intelligible if we 
assume that no free silver but only a difficultly re- j 
<lucible and relatively insensitive* photosalt remains j 


I in the first exposed areas after treatment with 
I chromic acid. 

1 Such an hypothesis as I have put forward, while 
! it d(M's not throw much light on tho why and where- 
fore of our highly empirical manufacturing pro- 
i cesses, seems to offer a more intelligible explanation 
i of the early part of the photograpnic process than 
any current theory of the latent image, without 
: calling for any modification of the best supported 
I explanation of the later stages of light action. 

' it has the merit of reconciling the views of those 
who demand merely a physical change, those who 
i require the formation of rrw silver, or a material 
! chemically different from those initially present, 

I to act as a nucleus for development, ana it should 
I also meet with the approval of the exponents of 
the <‘l(M:tron theory, since it is apparently well 
establi.shed that colloidal solutions of silver are 
negativi'ly charged and are precipitated when the 
charge is lost. 
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Manchester Section, 


.^feetinej held at the Grand Hotel on March 5, 1920, 


MR. JOHN ALLAN IN TIIK CHAIR. 


THE NEUTRAL HYDROLYSIS OF GUN- 
COTTON, WITH A NOTE ON THE ALKALINE 
HYDROLYSIS OF GUNCOTTON. 

HY PHOF. K. KNECHT AND CAPT. H, R. U08TOCK. 

It is well known that nitrated cotton po.sHo.sscK 
a pronoiiiieed uflinity for basic colours, ana that it i 
can be dyinl with these without the aid of a inor- j 
dunt, but up to now no satisfactory explanation of ' 
these phenomena has been advanced. About the ' 
year 1902 an attempt was made by one of the | 
authors to ascertain whether a soluble suhstunco | 
<ould he isolatt*d from guncotton or its dccoinpo.si- j 
tion products wliieh would precipitate the basic i 
<olours from their aqueous solutions; nothing of ^ 
the kind could ho obtaiiK^ from the solution of | 
guncotton in boiling caustic soda, but by effecting 
the hydrolysis of guncotton with cold caustic sotla 
a solution was obtained from which acids threw 
dowm a copious white precipitate wdiich on washing 
and drying yielded a white nowder. This sub- | 
stance is somewhat soluble in water, and the solu- | 
tion thus obtained yielded coloured precipitates 
with basic colours, a property which is shown by 
one of the products of the alkaline hydrolysis of 
wool. 

Since wool, when heated under pre.ssuro with 
water has been found to vield a product which 
showed pro^rties in regard to dyestuffs similar to 
the properties of one of those obtained by its alha- 


'vas thought that guncotton 
might behave in an analogous manner. Although 
a solution was obtained by heating guncotton with 
water under pres.sure it was not found possible to 
isolate from this any substance capable of precipi- 
tating basic colours. The primary object of the ex- 
periment had thus failed, but it ‘was thought that 
as guncotton had not been previously completely 
hydroly.scd by water the ro-sults obtained might bo 
of some interest. 

Silberrad and Farmer (J. Chem. Soc., 1906, 1182) 
have made an elaborate investigation into the 
action of water on guncotton at 5T4° C. Exposure 
to the action of water at this temi)eraturo was 
allowed to proc<^d for 23 vvt'cks, after which a 
markcKl deterioration had set in. The decomposi- 
tion products w’hieh had gone into solution were 
f<nind to consist of nitrous, nitric, formic, butyric, 
dihydroxyhutyric, oxalic, tartaric, isosacchorinic, 
and hydroxypyruvic acids. Carbohydrates wero 
also found by the fermentation test. The residue 
eonsisU'd of unchanged nitrocellulose. 

I In our first experiment a small quantity of gun- 
I cotton was heated for I hr. in a scaled tube with 
j water to 200^ C. On examining the tube it w'as 
j found that there was considerable pressure, and 
; that the guncotton had entirely disappeared. The 
j water w'as of a hrowni.sh colour ami conUiincd a 
; little charred organic matter, the solution smelling 
j strongly of caramel. Fiirtljcr experiments wore 
j conducted on guncotton prepared from pure acids 
j .and bleached ('otton wool. Tho product contained 
j ]3'05% N. To ascertain the ieinpcraturo at which 
complete hydrolysis is elfccte<l, sealed tubes, each 
containing 0*5 g. of guncotton and 25 c.c, of water 
were heated for ^ hr. in a cannon furnace to 150^^, 
100'^, 170", 180", 18.5", and 190" 0. Only in the 
! last (;nse was any action noticeable, but in this one 
j tho guncotton had entirely disappeared, leaving a 
I pale straw-colounxl liquid. It w'as eventually 
; found that a difference of only 2" C. made all tho 
: dilFereiice hetaveen extreuK'ly rapid and extremely 
slow' hydrolysis. The rate of hydrolysis and the 
I temperature at wliich it occurs can l>e accurately 
I observtKl by conducting tho experiment in a sealed 
capillary tiil>e containing w’ater, tho operation 
being carriixl out in practically the same way as 
the determination of a melting point. It was 
found that if the temperature w'as increa.sed oven 
10" — 15" C. beyond 190° a considerable amount of 
charring took place. CoiiJMMpiently we kept as 
near to 190" C. as possible in carrying out tho 
hydrolysis for the further work detailed below. The 
amount of water relative to the amount of p;un- 
cotton appears to have some influence on the rate of 
hydrolysis. Two tubes each containing 25 c.c. of 
water but one charged with 0’5 g. and tho other 
with 1 g. of guncotton, w'cro heated side by side in 
a cannon furnace to 190" C. In the first ease 
hydrolysis was complete in 4 hr., hut in the second 
ov(‘r an hour was required before complete solu- 
tion o<;currod. 

I’lio voluino of gas given off from 0*5 g. of gun- 
cotton on heating for i hr. with 25 c.c. of water to 
190" C., collected and measured at atmospheric 
pres.sure, was 99 c.c., tho same result being obtainwl 
in several successive experiments. Tho amount of 
guncotton used for collecting the gas for examina- 
tion was 0*3 g., and in these cas<\s the tulies were 
completely* evacuated before sealing off. After 
heating in the cannon the gase.s were drawn off 
under vacuum. It was found that under these con- 
ditions there was not always the same uniformity in 
volume as in tho previous experiments, in which the 
gases wero drawn off under atmo.spheric pressure, 
under which circumstanc'es mo.st of the nitrous 
oxide would remain dissolved in the water. 

The gases were analysed in a Bone and Wheeler 
gas analysis apparatus and gave tho following re- 
.sults: — . . , ^ 

No, 1 mwple of guncotton r -This was carried out 

3 > 2 
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duplicate. In each case exactly 80 c.c. of gaa 
^ obtained having the following oompoeition : — 


I following oompoeition: 
( 1 ) C'i) 

«4tt7% .. .. 04«% 


No. sample of guncotton . — The gas given off in 
this case amount^ to 87*5 c.c., and contained CO. 
647. N,0 20*6. CO 6 7, N, 91%. 

Tnere would thus appear to bo a considerable dis- 
crepancy between the two samples. If, however, 
the amounts of >J,0 and N, obtained are calculated 
on the volumes of the gas evolved it will bo seen 
that they are very nearly the same in both cases. 
The increased volume obtained from No. 2 sample 
was made up of CO, and CO. 

The amount of nitrogen thus found was equal to 
10'25% of the weight of the guncotton, aiid it ap- 
peared to be of interest to ascertain the disposition 
of the remaining 2*8%. An examination of the 
solutions obtained showed the presence of hydro- 
cyanic acid, ammonia, formic acid, tartaric acid, 
hydroxypyruvic acid, nitric acid, and traces of 
nitrous acid. 

On heating throe separate tubes, each containing 
0*5 g. of guncHitton and respectively 25 c.c. of (a) 
dilute caustic soda, (b) dilute sulphuric acid, and 
(c) water, the amounts of gas formed were: (a) Nil, 
(6) 126 c.c., and (c) 100 c.c. Hydrocyanic acid was 
formed only in the last case, viz., by heating with 
water. The amount of hydrocyanic acid formed 
was not inconsiderable — in fact, its presence was 
easily detected by smell and by the formation of a 
considerable amount of Prussian blue on applying 
the ordinary test for cyanides. The following esti- j 
mations were made on the solution obtained in each ] 
case from 80 g. of guncotton hydroly-scni in an auto- I 
clave at 190*^ C. | 

% N aa HCN. | 


In 

dUtillatea. 

lu rosidual a 

(1) 

0176 

.. . . 

(2) 

0-242 

. . . . 

(3) 

0-211 

.. 0-216 

(4) 

0-216 

.. 0-216 

AveragD 

0-210 

. . 0-216 


I formaldehyde process. Before iwing the latter 
or^Bs it ias Lt aacertained that none of the epn- 
I stituents remaining in the wlution after 
with a known volume of iV/10 sulphuric acid had 
I any effect on the accuracy ot the process. 

I The following results were obtained, a separate 
hydrolysis of 0*5 g. being carried out for each esti- 
; mation. The figures repre.sent the ammonia found 
in percentages of nitrogen : By Nes-sler process, 
1*20% ; by formaldehyde process, 1*08, 1*32, 1*19% ; 
average, 1*20%. 

The total nitrogen in the solution estimated by 
the Kjcldahl process was found to be 1*59%. Sub- 
tracting from this the nitrogen present as ammonia 
(1*20%), wo have 0*39%, of which 0*12% was found 
by the nitrometer to consist of nitrogen in the form 
o? nitric acid. The disposition of the nitrogen 
after neutral hydrolysis was therefore: — 


Aa nitrous oxide and nitrogen . . 

Aa h 5 ’drocyanic acid 

Aa ammonia 

As nitrate 

Otherwise bound and in solution 


.. 10-24% 

.. 0-43 

. . 1-20 
.. 0-12 
. . 0-27 



12-26 


We were thus not successful in accounting for the 
whole of the nitrogen. Nearly 12% of the 13% is, 
however, accounted for by the nitrous oxide and 
nitrogen and the hydrocyanic acid and ammonia. 

The total solids in the solution amounted in one 
case to 15% and in another to 16% of the weight of 
the guncotton hydrolysed. The purified residue 
examined in the polariscopo showed a l»vo-rotation 
and was found to contain besides ammonia, tar- 
taric acid, formic acid, and hydroxypyruvic acid. 
It exertoa a strong rcaucing action on Fehling’s 
solution, hut the figures obtained, expressed as dex- 
trose, varied so much with different preparations 
that no conclusions could bo drawn from them. 

Further work on this reaction carried out in an 
autoclave fitted for temperature and pressure read- 
ings showed that the action commenced at a tem- 
perature between 185° and 190° C., and was not ex- 
plosive but gradual. Unfortunately, the notes, in- 
cluding diagrams of the curves and further analyses 
had to left behind by one of the authors on 
leaving Russia in 1917, and there docs not seem to 


The total peioentage of nitrogen obtained in the 
form of hydrocyanic acid was thus 0*426%. 

Tho appearance of hydrocyanic acid us one of the 
products of hydrolysis may seem remarkable at first 
sight, but in view of L. Henry’s statement that 
nitro-lactic acid decomposes siKintancously accord- 
ing to the equation 

CH,.CH(N()j.COOH. C,HA I HCN+H,0 
into hydrocyanic and oxalic acids (Ber., 12, 1837), 
the possibility of its formation is by no means ruled 
out. It is not suggested tliat in thi.s case nitro- 
lactic acid is formed as an intermediate product; 
indeetl, the absence of oxalic acid from the decom- 
position products would indicate that this was not 
the case. But tho formation of some intermediate 
nitrate which behaves in an analogous manner is 
not excluded. 

The formation of hydrocyanic acid as one of tho 
products of hydrolyses may jiossihly acwiunt for 
several of our results. In tho first place, it is well 
known that this substance is transformed under 
faTourable conditions into ammonium fol mate, and 
this would account for tho prcs(3ri(‘o of ammonia in 
♦ the solution. The presence of arninotiia would also 
account for tho observation that nitrous acid could 
only be detected in traces in the decomposition pro- 
ducts. It will also be notic-cd that the amounts of 
hydrocyanic acid and ammonia found in tho solu- 
tion varied somewhat in each individual experi- 
ment, although the conditions as far as time, tem- 
perature, and amount of water to guncotton were 
concerned were kept as constant as possible. 

The estimation of the ammonia was effected in 
two ways, viz., by the Nessler process and by the 


bo any prospect of their being recovered. 

vSomo attempts were made to effect the decom- 
position without the use of pressure, by raising 
the boiling point of water by the addition of neutral 
salts, with the object of obtaining larger quantities 
of the decomposition products for their more com- 
plete examination. These were uiisuceessful, but 
wo have recently ascertained that guncotton readily 
dissolves in hot glyt^eriri, the hydrolysis apparently 
taking a similar course to that shown with water 
under pres.suro. Incidentally it may ho mentioned 
that cordite when heated with glycerin also evolves 
gas-^s and goes into solution. 

Note on the action of caustic soda on guncotton. 

It is well known that tho nitrocelluloses dissolve 
more or less readily in caustic alkali. The more 
highly nitrated products dissolve even in the cold, 
while if the nitration has not proceeded far an ele- 
vated temperature is required. It has l>een found 
that <'ven if the nitration has not proceeded far 
I (‘iioiigh to affeet the inflammability of the cotton 
material, the latter may nevertheless be rendered 
soluble by prolonged boiling in caustic alkali, and 
: advantage wa.s taken of this by one of the authors in 
1897 te prepare a groundwork of partially nitrated 
cotton for lai'o manufacture (Eng. Pat. Appl., 
14.642 of 1897), which would lie destroyed in the 
process of bleaching. The nitration was effected by 
immersing the cotton fabric for ten minutes in a 
mixture of 100 pts. nitric acid of sp. gr. 1*416 and 
40 ptfl. concentrated sulphuric acid, care being taken 
j not to allow the temperature to, pise above 20° C. 

^ A similar result was obtained by daoitrating a inof«^ 
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highly nitrated fabric by means of ammomum suh 
phide to a point at which, while retaining its 
solubility in caustic alkalis, it has lost its in- 
flamraabi© character. 

It is further known that when the nitrooelluloses 
dissolve in caustic alkalies a complete breakdown 
of the cellulose molecule ensues, and many re- 
searches have been carried out on this question. 
Probably the most elaborate of these is that of Berl 
and Smith (J., 1908, 637; and Z. ges. Schiess- u. 
Sprengstoffwesen), who succeeded in identifying a 
large number of organic compounds in the products 
of cold and of hot alkaline hydrolysis. 

When a nitrocellulose is dissolved in caustic soda* 
it is found that the solution contains both nitrate 
and nitrite, and there are on record several 
attempts to estimate quantitatively the relative 
proportions of these two acids. The most recent 
investigation in this direction is that of Carlson 
(^r., 1907, 4192), who gives results obtained on a 
number of organic nitrates. Of these only one, 
viz., methyl nitrate, was found to be hydrolysed 
with caustic alkali without any accompanying re- 
duction of the nitric to nitrous acid. Carlson dis- 
solved a known weight of the nitrocellulose in 
alcohol and other and added a solution of caustic 
soda, the whole being allowed to stand for several 
hours. The solvent was then distilled off in a 
vacuum, the residue introduced into an evacuated 
flask, and after the addition of potassium iodide 
and hydrochloric acid the liberated iodine titrated 
with thiosulphate. He found in this way that 82% 
of the total nitrogen was given off as nitrite. 

Carlson’s pyroxylin (with 12*5% N), being soluble 
in alcohol and ether, did not represent the most 
highly nitrated cellulose, and it seemed of interest 
to ascertain how such a product would behave when 
dissolved directly in warm caustic soda. 

The mode of procedure was to dissolve a known 
weight of guncotton in caustic soda on the water- 
bath and after cooling the solution and making up 
to a known volume to titrate with this solution into 
a definite volume of standardised aniline hydro- 
bromide in presence of an excess of hydrobroraic 
acid. It was previously ascertained that the 
method gave correct results by titrating with a 
solution of known strength and containing ciustic 
soda into an acid solution of aniline hydrobroniide. 
By adding a known amount of potassium nitrite to 
the caustic swla solution of a known weight of gun- 
cotton it was shoM n that the organic substances had 
no effect on the a( curacy of the result, the whole of 
the additional nitrite being exactly accounted for 
in the titration result. The total amount of nitro- 
gen which had passed into solution as nitrite and 
nitrate in the hydrolysis was (‘stimated as aqunonia 
by distillation with caustic soda and aluminium 
borings and was found to bo very nearly identical 
with that found in the guncotton by means of the 
nitrometer. 

The guncotton employed for the experiments 
was prepared in the same way as that used for the 
neutral hydrolysis and contained 1304% N. 

The principal results obtained arc given in the 
following table; — 


(Junrotton 

used 

1 

Nitrogen by 
nitrometer 
"X, 

1 

{ Mean 

1 

r 

'Nitrogen as 
i nitrite 

1 Percentage 
Mean of total 
nitrogen 

% Ireduced to 
nitrite 

Sample No. 1 

Sample No. 2 

(1) 1806 
(2) 1308 
(1) 1208 
(2) 13-05 

13 07 

13-02 

(1) 8-40 

(2) 8-6 
(1) 8-82 
(2) 8-5 

8 40 1 6.6% 

8-4 i 04-6% 


*In spite of the absolute dissimilarity of the two substances it 
ia remarkable that guncotton when being dissolved In hot caustic 
soda should evolve a smell similar to that produced when wool la 
being dissolved In the same reagent. 


The amounts of nitrogen in solution estimated as 
1 13-2% and for 

JNo. 2 la 1 % . 

It is thus seen that under the conditions of the 
ox^riment about 65% of^tho nitrio acid present is 
reduced in order to provide the oxygen for the 
organic oxidation products which resiut from the 
hydrolysis. This figure is about 17% lower than 
that found by Carlson, but this may be accounted 
for by the fact that wo used a more highly nitrated 
cellulose and hydrolysetl under different conditions. 

It will be evident that the extent to which the 
nitrogen is reduced in the alkaline hydrolysis is 
nothing like as great as when the hydrolysis is con- 
ducted in water. 

College of Technology, Manchester. 

Discussion. 

Mr. L, G. Radcliffk was particularly interested 
in the fact that hydrocyanic aoid was produced by 
the action of the alkali upon nitrocellulose. He 
had had a somewhat similar experience during the 
course of certain experimfrnts in connection with 
nitrate<l oils when he had endeavoured to^einove the 
nitro or nitrate group in nitrated ricinoleio acid. 
The nitrogen was not entirely removed by boiling 
with alcohol-potash, but some ammonia was evolved. 

Mr. D. M. Paul asked if the laboratory-prepared 
guncotton samples were actually neutral. It was 
difficult to remove traces of acid in the laboratory. 
The purity and stability of guncotton in manu- 
facture depended upon the removal of acid from the 
fibre. 

Mr. J. Grant asked if the authors had noticc‘d 
during the hydrolysis of guncotton by water at 
such high temperatures as 195*^ C., that as caramel- 
isation had occurred whether furfuroids or any 
saturated hydrocarbons had l>eon formed. Ap- 
parently the whole of the hydrogen had not been 
accounted for in the organic acids stated to be 
present. 

Capt. Bostock 'aid that every care had been 
taken in the preparation of the guncotton, and it 
was washed thoroughly and repeatedly in warm 
water. In reply to Mr. Grant, he said that when 
the experiments had been made at the definite tem- 
perature at which they had worked caramclisation 
did not occur. There was no noticeable formation 
of mcth.ane. 

Prof. Knkciit said that Mr. Badcliffo’s observa- 
tion regarding the formation of ammonia from 
nitrated rieinoleic acid was of great interest. It 
might bo explained upon the basis of Henry’s 
results. 


Newcastle Section. 


Meetinq held at Armstrong College on April 21, 
1920. 


I'llOF. P. PHILLIPS SKDBON IN THE CHAIR. 


THE SETTING OF CALCIUM SULPHATE 
CEMENTS. 

BY C. L. HADDON, M.8C. 

Calcium sulphate exists in throe chemical forms, 
as the dihydrato CaS() 4 , 2 Hj, 0 , the hemihydato with 
111,0, and the anhydrous salt Anhydrous cal- 
cium sulphate occurs naturally as anhydrite in 
limestone rocks or with deposits of common salt. 
The hemihydrate, apart from its manufacture, is 
found in boiler scale. The dihydrate occurs natur- 
ally as fibrous gypsum or satin^spar, and as crystal- 
line gypsum or alabaster. 



106 T HADDON.— THE SETTING OF CALCIUM SULPHATE CEMENTS. [June 30. 1920. 


On heating gypsum to about 120® C., it loses 
three-fourths of its combined water, and forms the 
hemihydrato (plaster of Paris), which is more solu- 
ble in water than the dihydrate. If excess of 
plaster of Paris is shaken with water and rapidly 
filtered, a clear solution is obtained, but this 
quickly becomes turbid due to the precipitation of 
the dihydrate. It is to this property that plaster 
of Pans owes iis setting powers. When mixed with 
water the hemihydrato dissolves and the solution 
becomes supersaturated with respect to the di- 
hydrate, and this is deposited. It has been shown 
by Le Chatelier that the crystals deposited radiate 
from different centres and interlock, thus giving 
the final product the usual properties of a set 
cement. The temperature of tlie formation of the 
hemihydrate is 170'’ C. ' 

On further dehydrating gypsum the anhydrous 
salt is forirH'd under normal conditions between 
ICO® and 170® C.‘ The setting properties of the 
anhydrous salt depend on the t<'mperaturc of de- 
hydration. but several contradictory statements , 
exist on tno subject.* i 

Accordllig to Desch, calcium sulphate partially i 
lo.ses its property of setting with water if lieatcd to j 
2(X)® C., regains it at 500° C. (at which temperature 
flooring cement is made), and loses it again at | 
higher temperatures. At is best it sets much more i 
slowly than plasU^r of Paris, although Koscoo and , 
Schorlemraor state that gypsum dehydraUMl over ■ 
phosphorus pentoxide Ix-tween 60° and 70° C. sets i 
even more rapidly than plaster of Paris. 

Owing to its rapid setting, plaster of Paris is j 
mixed with exen^ss of water into a thick cream and ' 
then fmured into the mould. The time of harden- 
ing depends on the amount of water present. The 
larger the percentage of water prtvsent the smaller j 
will be the percentage by volume of cement and the : 
further the crystals must grow before they inter- j 
lock. I 

In one experiment two lots of 680 g. of plaster of ! 
Paris were niix(?d with 300 c.c. and 4(K) c.c. of water | 
respectively with the following results: — 

Time. Tensile strength. 

(lb. per sq. In.) 

300 c.c. 400 c.c. 

16 min 70 .. f 

30 min 220 . . 60 

1 hr 300 .. 230 

2 hrs .300 . . 230 

fBroke in machine. 

680 g. of plaster theoretically requires only 
126 c.c. of water. 

In the course of time the excess of water 
evaporates, depositing the dihydrate on the ex- 
posed arms of the crystal clusters and thereby in- 
creasing the tensile strength. Thus in the second 
case mentioned above the strength on drying rose 
to 350 lb, per sq. in., while similar bric|ucttes kept 
under conditions which prevented drying did not 
increase in strength after the first hour. 

Analysis of two different kinds of anhydrous 
cenienf^fine and medium — showed about 1% of 
cionibined water, a trace of iron and alumina, and 
in the case of the medium 1% of calcium carbonate. 

In the work describc*d below the .strength of the 
^inents was measured by making moulds 1 sq. in. 
in cro.ss section, and pulling them with the 
ordinary cement-testing machine till (hey broke. 

A tensile test gives more concordant results than 
a crushing test, is easier to carry out, and requires 
lees material. The briquettes were made as fol- 
lows: The plaster was sifted through a sieve with j 
2500 meshe^s per .sq. in, to remove coarse particles 
and then weighed out and mixed intimately with a 
measured quantity of water until the paste was ' 
homogeneous. Some of the paste was then placed j 
in a previously va.selined mould and ramm^ till j 
all the air holes were pressed out by means of a j 


‘ Le Chatelier Aon, des Mines, 1887, 846-65. 

• Z. anorg. Chem., 85 194-200. Glaaenapp, Tonlnd. Zelt. 
82 1148-62. 1197-1202, 1280-6. 


cylindrical brass rod J in. in diameter and 9 in. 
long, which was allowed to fall about i in. on to 
the plaster. This operation was repeated till the 
mould was full, when it was levelled off. 

The method of filling tho moulds affects the ten- 
sile strength of the material, so that for com- 
parative results a definite metnod of filling must be 
adhered to. 

When the briquettes were hard they were re- 
mo vexi from the moulds and then broken as occasion 
demanded. They were weighed 6 hours after 
making, and also daily. 

Consideration of tho appended data obtained by 
varying the percentage of water and time of setting 
show that although more water is originally added 
than is theoretically necessary, yet it evaporates so 
quickly that all the oemciit does not become 
hydrated. Only about 80% of the plaster was 
saturated when as large an excess of water as pos- 
sible was u.stKl, and even then there was a tendency 
for the exco.s.s of water to .separate and be unequally 
mixed. Kven in tho samples kept over water for a 
week, to prevent premature drying, the cement was 
by no means fully .saturated. 

From table 3 it will be .seen that tho briquette 
takes a week to dry, but that most of tho excess of 
water had dried off by the end of the second day. 
Comparison of Tables 1 and 4 shows the very great 
effect on tensile strength of the excess of water 
pre.s<‘nt. In view of tho mode of formation of 
the cr.VvStals, it appears probable that as the 
water evaporates it deposits its dissolved gypsum 
on tho crystalline arms, strengthening them, and 
hence tho mechanical strength of the whole 
briquette is increased. After 24 hours the mass is 
hard, and after 6 hours the briquettes aro suffi- 
ciently hard to be removed from the moulds. The 
maximum strength is rcacjhcd in about 10 days; 
when the briquette is put in water it falls to about 
100 lb., i.c., the same strength as when the briquette 
was prevented from drying. 

It is well known that tho time of setting of floor- 
ing cement is affected by the addition of different 
.salis, Hohland* considers that substances which 
increase tho solubility of calcium sulphate also in- 
crease its rate of setting. This seems fairly easily 
explained, as if tho solubility is increased the rate 
of solution will also bo increased and the rate of 
precipitation of the dihydrate, or setting, should 
also }>e increased. Experiments made with calcium 
chloride confirme<l this. A 5% solution of calcium 
chloride, according to Lunge,* reduces the solu- 
bility of calcium sulphate at ordinary temperatures 
by one-half ; table 1 shows its ret.'irding effect on tho 
setting of flooring plaster. Contrary to this theory 
there is, however, one class of substances which, 
as far as I can discover, in dilute .solutions in- 
variably decrease the solubility of calcium sulphate 
and have a great accelerating effect on the setting 
of the plaster. 

Sullivan’ showed that in dilute solutions am- 
monium sulphate decreased the solubility of calcium 
sulphate, although concentrated solutions had tho 
opposite effect. Cameron and Bell* showed that 
the injurious effect on the solubility of calcium sul- 
ph.nte increases with rising atomic weights in tho 
scries hydrogen, niagnesinm, ammonium, sodium, 
and potassiijm, while Boll and Taber^ showed that 
dilute solutions of copper sulphate decrease its 
.solubility, thougli more concentrated solutions in- 
crea.se it to the same degree as its solubility in 
water. 

To examine the comparative effect of various 
sulphates tests have been made with the sulphates 
of hvdrogon. Cn, Fe", ammonium, Fe'", Al, 5% 
solutions l)eing mixed with the plaster instead of 
water. The first effect was to increase rapidly tho 

* Z. Kloktro^hem., 1908,74121-27 

* .T. 1885, 3J. 

* ,T. Amer. Ohem. fine., 1905, 27, 629-39. 

* J. Phys. Chom., 1906, 10. 210-216. 

* J. Phya. Chem., 1907, II, 637-8. 
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rate of setting; in the case of copper sulphate the 
cement was stronger after 6 hours than with water 
alone after 24 hours. This very rapid setting also 
had a secondary effect in that the water was ab- 
sorbed before it could evaporate, the result being j 
that at least 90% of the cement was fully hydrated, | 
and thus the damping of the cement while it is set- ! 
tin^ is unnecessary. ! 

Tlie results obtained with medium cement are j 

shown in table 2, from which it will bo seen that i 
after the first day the strength decreases, and then 
increases again. Tliis peculiarity was noticed in 
every case with 5% solutions, and will be referred 
to later. i 

Table 1. I 


Mixture ; 300 r. cement, loO c.o. solution. 
TeiiflUo .strenRth In lb. persq. In. 



fl hrs. 

1 day 

2dya. 3dys. 

4dys. 

5 dys 

.7 dys 

Keat 

broke 

2.50 

400 440 



550 



-290 

-440 -500 



-000 

6 % ferrous sul phato 

1 120 

400 

400 350 

350 

400 

500 

zinc 

f 

-450 





6% copper 

350 

450 

450 



000 


-400 

-500 





6% ferric 

294 

424 

418 

482 


COO 

6% aluminium 

JIO 

400 

380 



: 600 

6% hydrogen 

280 

400 




i 600 

6% amm. chloride 


250 

300 



, 350 

6% calcium 



40 

180 


200 

3% ferrous sulph.'ite 

90 

420 

440 380 



600 

1% 

80 

300 

370 410 



600 

6% glue 

br 

br 

br br 

tir 

br 

! br 

1 0 % ferrous s* phato 

250 

400 

350 

i 


45 

— - 

1 

0 day 

s ! 14 days j 

21 days 

Neat 

(j 

i00-70< 

) 000-7( 

)0 

000- 

700 

6% ferrous sulpliatc , 


50.050 000-700 

000- 

700 

6% zinc „ 

'! s 

50 050 1 000 7( 

)0 1 

000- 

700 

Mixture 

300 g. Cement. 





100 

C.C. 8 

olution. 





Table 2. 





PereentaRe of cement forming dibydratc. 
3 pts. cement. 1 pt. water by wt. 


Neat cement 

703 

,, „ (over water 1 week) 

t:-5 

1% ferrou.s sulphate 

83-5 

3% .. .. 

910 

5% .. .. 

94-5 

10% ,, . . . . . . ■ . 

90-2 

5% ,, „ (over water 1 week) 

95 0 

5% ferrio „ 

92-2 

5% zinc 

913 

5% copper „ 

5% aluminium sulphate 

5% ammonium chlorldo 

94-3 

92-H 

82-5 

6% calcium chloride 

670 

6% glue 

10-7 1 

Neat cement (300 cement : 136 water) 

• 780 j 

Very fine cement. (Warm weather). 

330 CaSO* : 120 water 

. 72-2 

; 110 .. 

04 3 

: 100 .. 

00- 0 

,, : 100 (over water 3 days) 

79-0 

: 100 5% ferrous sulphate 

91 4 

no 5% .. 

90-2 


Briquettes made in hot weather with equal parts 
by volume of plaster and sawdust set when a 6% 
solution was used, but owing to the rapid evapora- 
tion they would not set when water alone was used, 
i.e., kuisilo strengtlt failed to reach 50 lb. per 
sq. in., and they could bo crushed with the fingers. 

The addition of a soluble sulphate results in the 
formation of much smaller and finer crystals. As 
th (3 vapour pressure of a solution is less than that 
of water tho water will take longer to evaporate, 
and thus tho briquette will he longer in drying. 
This was found to ho tho ease (see table 3); it was 
also seen that tho maximum tensile strength is 
not attained until the briquette is dry. 

Further teats wore made to ascertain tho effect 
of varying tho strength of tho ferrous sulphate 


solution. With a 3% solution the strength re- 
mained constant for three days and then increased. 
With a 1% solution the increa.so was continuous, 
and w’ith a 10% solution tho setting was acceleratoa 
more, but the strength did not increase, as in the 
other case, within seven clays of making. 

Cohn* has shown that calcium sulphate is more 
soluble in ammonium acetate solutions than in am- 
monium sulphate. The effect of 5% solutions of 
these two .salts was examined. Tho (‘enient used 
was coarser than on tho previous occ'asions and con- 
tained more iron oxide, but tho results (table 5) 
showed conclusively that ammonium aixitato re- 
tarded the setting, and ammonium sulphate ac- 
celerated it, contrary to Rohland’s theory. 

Table 3. 

Drying data. 


330 parts fine cement : 100 parts solution. 


Time after 

5% ferrous 

Water 

making 

sulphate 



gins. 

gins. 

6 hours 

.. 139-3 

.. 137-8 

1 day 

.. 13(5-9 

133-1 

2 day.s 

.. 130-2 

.. 127-5 

3 

. . 13.5-0 

. . 120-2 

4 

.. 135-7 .. 

.. 125-7 

5 

.. 135-0 

.. 126 0 

7 

.. 1.35-50 

.. 12.5-50 

8 

. . 1.35-45 . . 

.. 125-48 

9 

. . 135-41 . . 

.. 125-49 

10 

.. 1.35-37.. 

. . 125-48 

12 

. . 135-32 . . 

. . 125-49 

14 

., 13.5-27 

. . 125-47 

17 

.. 13.5-2.3.. 

. . 125-40 

23 

.. 13519,. 

.. 125-48 

28 

.. 135-1 .. 

.. 125-.50 

Actual cement after Ignition 108-8 , , 

.. 107-8 


Table 4. 

^jjfcct of varying teafer content on strength. 


Bri(piottes were placed in a moist atmosphere, 
and a gla.ss cover placed over, removed after one 
week and allowcKl to dry. 



1 day 

2 dys. .3 dys. 

4 dys. 

1 1 

5dy«. Odys, 7dys. 

14dy8 

6% ferrous 
sulphate 

420 

350 


240 I ' 240 

1 -2.50 

490 

Water . . ’ ■ ! 

200 j 

360 - 370 

360 j 

360 300 1 380 

610 


1 

Table i 

J. 




Efjerl of ammonium, aeetate and amjiionium suU 
phate. 


3 parts of cement ; 1 part water. 

Tensile strengtli. 

6 hrs. 1 day j2 days ^3 days 6 days 11 dya. 

r>% amm. sulphate .. 190 j 330 370 I 410 570 

7.5% .. .. j 3.50 1 340 

5% amm. acetate . . br | br 70 j 85 105 

[ Water only .. .. { 100 350 

I _ I _ ... .. ' 

I It might 1 k' thought that an ammonium acetate 
I solution would aceeloraU^ the setting, as it would 
react with the calcium sulphate, forniing an equili- 
; brium mixture of four salts, but it must bo re- 
: memhered that calcium acetate would also be 
; forme<l, hud this exercis<'s a retarding effect. 

I It is diflicult to explain satisfactorily tho de- 
i pressing effect of other sulphates in dilute solution 
! on the solubility of calcium sulphate. Davis has 
I brought forward some evidence to .show that wdien 
! plaster of Paris sets orthorhombic oiystals are first 
I formed, and .suhseqiK'ntly < hange into normal mono- 
' clinie erystals, the customary form lor the <li- 
hydrate.* Obviously, wlun a change is taking 
place a fall in tensile strength mu.st occur. ttin g 

• J. l*rakt CliPin., 1887, II. 43 -5^1. 

* J., 1007. 727. 
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and change would go on side by side with neat the J*fi,l!^J^h*8n?'^«ctive^*^^n^* 

cement, the drop effect due to change being masked / can be h snppJi^ 

I?f the increase in tensile strength, due to setting; j depends on the r denenda in ita 

while with the more rapidly setting sulphate soil to the 

tions, .one more or lees follows the other, and the j turn on the thickness and conducU^ 
effect is noticed. This seemed a simple explanation, i material between the heat g . , . , i 

but if it is noticeable with sulphate solutions it ! temperature difference ^twwn e^^^^ 

should be much more noticeable with plaster of l^iris this material. The rate a . , oAftincr d^- 

and water. 1 was, however, unable to find any trace ! cllicieiitly carbonised in a pi . ? x“ 

of it on the second or third day. On the other hand, i ponds on the temperature in 

it may be due to the excess of water present, as / mg flues, since it may be assum . , 

table 4 appears to show. It is obvious that after j iniiiimum temperature must be oD , . 

the initial set one is dealing with a fairly c'oneen- j inside of the retort. rlio limit tempera 

tratod added suljkhato .solution, and that solution i maintained in the heating Hue i.s fixed by the retrac- 
may have some deleterious effect, but a full ex- tory properties of the brickwork, 
planation does not seem possible at this juncture. i If w’c consider the temperature of the heating 
The time for the comjjleto hydration of calcium | flue a.s raised to a maximum and tho rate of coal 

sulphate mixed with water is at lea.st a week (see j passing through the retort as also regulated to a 

table 3). Table 1, on the other hand, shows that j maximum consistent with the production of a well- 
it had mostly set by then and that it will be im- ! burnt off coke, we can see the effect of altering 
posaiblo to ensure 100 7 saturation unless the par- , the type of coal passing through, keeping these con- 
ticles are infinitely small. Tho first maximum for j ditions con.stant. When a change is made to a 
.sulphate solutions sliows that about 24 hours is i more highly bituminous coal of high coking value, 
necessary with a 5 % solution. 1 the temjK'rature of the heating flue falls, the coke 

In conclusion : — i withdrawn begins to show uncarbonisea matter, 

(1) Plaster of Paris forms a weak cement because | and ultimately raw coal appears. The make of gas 

of the largo excess of water, and hence the smaller j per hour al.so falls off. Either more heat must be 
percentage of (;enient. The crystals are also much ! supplicKl or the rate of carbonisation must be re- 
finer grained than with any other calcium sulphate j duciHl. With a coal mot^ of the steam-coal typo — 
cement. i a ooal less “ fat ” — the lieat supplied to tho setting 

(2) Neat oah'ium sulphate cement must bo kept | must be reduced or tho rate of coal supply in- 
damp to ensure fairly complete hydration. Tliis is i creased. 

not necessary if a sulphate solution i.s added; a The rate at which coal can be passed through 
3 — 5% solution mixed to a thick pa.ste give,s tho ' with efficient coking and with the same supply of 
best cement. heat to the heating flues varies up to 30% according 

(3) Contrary to Rohland’s theory, sulphates i to the typo of coal used. Tho make of gas obtained 

exert a marked accelerating effect. i from a .setting varies in a similar manner from 

(4) With 5% or stronger sulphate solutions a ; 25% to 30%. This variation is naturally of very 

peculiar drop occurs in the tensile .strength after ■ great importance, particularly in the case of con- 
the first day, and tho cenu'nt suKsoqucntly becomes | 
stronger on drying. ' j 


Discussion, 

Mr. S. H. Collins referred to the theory that the 
tensile strength of wood was decreased by the addi- 
tion of water or oil, whicli liquid acted as a lubri- 
cant to tho fibres. That theory could not bo 
ignored when studying plaster. 

Mr. G. Wryman said that during the purification 
of oxide of iron in gas works the presence of water 
vapour prevented the hard setting to a large ex- 
tent. 

Mr. Haddon, in reply, agreed with Mr. Collins 
that the explanation of lubrication might apply 
equally w'cll to cements. The increase in tensile 
strength on drying was very probably due to some 
such effect. The question of the dehydration of 
gypsum was very important Gypsum cements 
should never bo used where they were exposed to 
h^t; that appeared to explain Mr. Weyman's 
diflSculty with iron oxide, in which case the steam 
heat dehydrated the plaster. The colloidal theory | 
of the setting of calcium sulphate was not supported ' 
by experimental ovidom'e .so far as ho was aware. ' 


Meeting held at Annstrong C, allege on Wednesday, 
March 3, 1920. 


PROFESSOa P. PHILLIPS BEDSON IN THE CHAIR. 

A COMPARATIVE MKTHOD OF DKTERMIN- 
ING THE HEAT OF CARBONTSATION OF 
COAL. 

BY OEOFFBEY WEYMAN, M.SO., A.I.C, 

During tho carbonisation of ooai in continuous 
vortical retorts the coal is continually abstracting 
heat from the heating surface.s as it passes down 


; tinuous vertical retort plants which are capable of 
j easy adjustment. With horizontal retort plants 
I the effect is to a large extent masked by the fixed 
I times of charging.* 

1 The power of continuous vertical retorts to dis- 
i tinguish coals i.s merely the result of a more skil- 
: fill and scientific method of carbonisation, and the 
, fact that losses of heat in dealing with different 
. types of coal has hardly hwn noticed in working 
j with horizontal retorts is very much to tho dis- 
advantage of the latter. A coal which can be car- 
bonised quicker in vertical retorts can also bo car- 
bonised quicker in horizontal retorts, and by select- 
ing such as give good results in vertical retorts 
and using them in horizontals the charging of the 
latter may be made at shorter iptervals, and hence 
the capacity of the plant per day increased. 

For the reasons given above an attempt was made 
to determine this variation experimentally. An 
end(*avour was made to enclose in a calorimeter a 
known quantity of heat, and then to introduce into 
it a weighe<l quantity of coal. The coal subjected 
j to this amount of heat should be carbonised to an 
extent depending on liow far the enclosed heat was 
; sufficient to decompose it. It would bo reasonable to 
I suppof^ that if tho heat were not sufficient the 
evolution of gas would be small and would cease 
rapidlv, as the absorption of beat by the cxial 
reduced the temperature below the minimum neces- 
"^'he evolution of gas was taken a.s the 
criterion ef the rate of carbonisation, and it was 
thought possible that the heat required to rai.se the 
eoal to distillation point might be differentiated 
from that nHjiiired to carry on the distillation. 
How far these ideas were achieved will be seen in 
the results. 

The apparatus usihI was roughly as follows: — A 
fireel.'iy furnnee 8 in. external diam. was enclosed 

• ConsUm Schiapfnr observe that In a smalt scato horUonUI 
eoal-testintr plant, the rate of distillation varies with the typo of 
coal. (See OasJ., 1906. »•. 460.) 
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in a metal yeeael from which it waa separated at 
the sides and bottom by asbeetoa packing. Inside 
the furnace was placed a crucible 3 in. x 4 in. high 
in which a known weight (usually 1 kg.) of copper 
was melted by the blowpipe operating throu^ an 
aperture in the vessels and lining. When the 
copper was molten the blowpipe was withdrawn and 
the hole plugged with asbestos and the lid packed 
with asbestos placed on. As soon as the first crystals 
of copper began to form, or when the temperature 
of the copper fell to some pre-determined tempera- 
ture as read by a pyrometer, a thin steel tube con- 
taining a weigh^ quantity of the powdered coal 
was thrust into the middle of the copper. The tiil^ 
communicated with a washing bottle and meter 
which was read every minute until the evolution 


, - r -niiiuw uiii/ii Mie evolution 

of Kas Jad Practically ceased. The tube was then 
removed and the pellet of coke examined. 

The following are some of the results obtained 
on powdered air-dnod samples containing 8—107 
of ash : — »-> zo 


It rnust be admitted that the method anneara 

Sae trlnwf “dherent copper for further 

extent obviated by 
coating the tube with black load. ^ 

Why different coals shchild give such large differ- 
ences in the rate of carbonisation is not clear It 
has been our experience that when efliciently car- 
bouised the yielJ of gas and tar per ton of any of 
these eoala is very nearly the same, but the gM is 
lower m carbori content, and the tar is thinner and 
more paraffinoid in tho ease of those coals which 
carbonise more readily. The yield of coke is di^ 
tmctly greater in the latter case. 

On the whole it appears to me that tho primarv 
decomposition of coal is exothermic, but that 
secondary reactions, particularly further decom- 
position of the tar , will turn the process into a 
decidedly endothermic one. In the method outlined 
above secondary reactions will bo included. It is 
probably the further decomposition of the tar 


Headings in hundredths of a cubic foot of gas evolved during each minute. 


A. 

A. 

A. 

A. 

A (2). 

B. 

B. 

B. 

B (2). 

C. 

c. : 

E. 

F. 

20 

20 

20 

10 

10 

10 

10 

6 

10 

10 

6 

10 

10 

807 

836 

1000 , 

. 1000 

1000 

1000 

1000 

823 

1000 

1000 

823 

990 

090 

1-35 

1(15 

126 

M5 

1-00 

0-96 

0-70 

0-50 

0-.35 

0-20 

0- 50 

1- 30 
130 
1-40 
1-30 
1-40 
0-90 
0-70 
O-OO 
0-40 

065 
1-66 
• 2-10 
230 
2-30 
1-80 
1-10 
0-70 
0-40 
0-30 

0-80 

1-50 

1-20 

1-40 

MO 

090 

0-60 

0-20 

005 

0-10 

0- 9 

1- 75 
1-85 
1-80 
1-70 
1-40 
0-40 
015 
005 

0 05 

0-60 
0-70 
OGO 
050 
0-30 
0-20 
016 
016 
005 1 
005 1 

0-70 

0-70 

000 

0-60 

0 30 
0-20 
0-30 
0-20 
005 
005 

00 

0-65 

0-35 

0-25 

0-20 

0-10 

005 

005 

005 

005 

0 40 

0 45 
0-30 
0-20 
0-20 
010 
010 
010 
005 

0 05 

205 

0-85 

0-50 

0-30 

0-30 

01.5 

015 1 

015 1 

0().5 

005 1 

0-.S5 

0-75 

0-85 1 

0-80 

0-75 

0-50 

025 

0 05 
010 i 
0 00 1 

2-6 

2*3 

1-7 

1 25 
MO 
0-45 
015 
010 
()06 
005 

2-9 

S-2 

2-6 

12 

0-8 

0-25 

016 

0-20 

010 

010 

rmi 

5740 

7021 

9245 

10.620 

39C3 

4166 

2438 

2083 

6096 1 

9143 . 

9956 

13.110 


The first three results marked (A), using tho 
same coal, show that increasing the amount of 
copper increased tho extent to which the carbon- 
isation IS earned. In tho fourth result marked (A) 
the clfect is more marktxl when tho weight of coal 
18 reduced In the two tests marked (B) on another 
coal the effect is similar. (B2) is another sample 
of the same coal (B) taken some months later from 
another consivninent. Although the results (B2) 
are nearly double those (B), both are of the s.ame 
order and at the lower limit of the scale. (A2) is a 
similar sample of the coal (A). The difference in 
the results from different samples of the same coal 
is such as might reasonably l>e expected, and is not 
of an essential nature. In (C) again we see that the 
weight of coal is an essential factor. 

In a general way tho method gives consi.«tenG 
results and a true indication of the comparative 
amounts of heat required to carbonise tho coals. 

Taking a weight of 10 g. of coal and 1000 g. of 
cop^r as a standard conditions, the typos of coal 
used may be arranged in order of the total amount 
of gas evoIvcHi:— (B) 4(X)0, (C) 6000, (A) 10,000, 
(E) 10,000, (J) 12,000, (F) 13,000. Arranged acoord- 
mg to the amount of gas evolved during tho first 
two minutes tho following is the order;— (B) TI, 
(A) 2-3, (C) 2-9, (K) 4-8, (F) 61, (J) 10 0. 

Thus (B) takes by far the most heat, and pro- 
bably ncetls raising to a high temperature boioro 
giving up any appreciable quantity of its gas. (C) 
also requires much heat, hut starts sooner than (A), 
which requires a less total quantity. (E) requires 
still less heat and evolves its gas more readily, 
while (F) is superior in each rc.spect. (J) is how- 
ever astonishing in its readiness to give off its gas. 

results agree very well with the experience 
of the coals in large scale practice. 


I first formed which causes the greater part of the 
! differences observed. (See also Constam and Kolbo, 
Gas J., 1908, 103, 384; Hollings and Cobh, Gas J., ‘ 
1914, 126, 917 ; Ii<^ssing, J., 1912, 465.) 


Communication. 


THK ANALYSIS AND COMPOSITION OF 
CRESYLIC ACID. 

BY J. J. FOX, D.8C., F.I.C., AND M. F. BARKER, B.80., 
A.l.C. 

The present communication deals with the 
methods whereby the proportions of tho three 
eresols in cresylic acid may be determined in a com- 
paratively ready manner. Certain statements as 
to tho composition of cresylic acid are on record, but 
they mostly refer to the proportion of one or two 
constituents which can be recovered in a more or 
hvss pure state and do not indicate tho composition 
of the original mixture. A fairly full account of 
these restilts may ho found in Lnngo's “ Coal Tar 
and Ammonia ” (Part 1, 1916, p. 294 etc.). 

To determine tho composition of cresylic acid it is 
, neeos.sury to bo able to estimate the phenol, if 
j present, and at least om^ of the cresols with a fair 
! degree of accuracy. Phenol can be det<’rniinod as 
! already de^icrilnnl by us (J., 1917, 812) and ;a-cresol 
l)V Rasehig's proce.ss (Z. angow. (/hem., 1900, 14, 
759).* 


* Pawsod a Moimtford'a process (J.Chom.Soc., 191H, 113, 923) 
may also be used for phenol, and the method suggested for p^cresol 
on page OiS la availaolo as a check on this constituent. 
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For our present purpose we have restricted the 
term “ cresylic acid ” to tar acids distilling up to 
210° C. and then refractionated up to 203° or 204° 
0. with a good column of the Raschig type. Most 
of the phenol is presumed to have been removed in 
the works, leaving only ch'csols in the fraction re- 
ferred to. This fraction of the tar acids usually 
contains lees than 10% of phenol. When more is 
present the determination of the phenol is liable to 
an error of 2-|-3%, but we are Jiot aware of any pro- 
cess which gives closer results with ooniinerci;il 
material. In any case, for the purpose of analysis, 
the proportion of phenol can always bo brought 
below 10% by adding a suitable amount of //j-crcsol. 

Raschig’s nitration process for 7/i-cresoI has been 
criticised from timo to time, and in order to te.st 
ite validity we preparcKl pure 7a-cresol in three 
different ways. As the results are of great im- 
portance for this work, we shall de.scribo them in 
some detail. 

(1) liaschig’s sulphonativn method of prepara- 
tion (Oer. Pat. 114,975 of 1900). — For this process 
crude 7n-cresol was sulphonated and the sulphonic 
acid hydrolysed as previously described (.1., 1918, 
265 T etc.). The degree of purification effected as de- 
termined by Raschig’s nitration process is shown by 
the following results : m-Cresol as purchased, assay 
46'5% ; after first sulphonation, 91’8% ; after second 
sulpnonation, 990%. The last product was frac- 
tionated and the middle fraction acetylatcd. The 
acetate was then fractionated and the middle 
fraction hydrolysed. The resulting crcsol was 
separated into three portions by fractional distilla- 
tion, the middle fraction again being the only one 
used. This assayed 99“0% and froze at f 3 0° C. 
As Mr. J. M. Weiss, of the Banett Maaufacturing 
Co., of Now York, had some time ago informed us 
that he had succeeded by repeate<l sul:?honation in 
raising the freezing point of 7?i-cresol to about +10° 
C., wo sulphonated a large quantity of 7n-cresol 
seven times and obtairunl a product freezing at 
+9’6^ C. This material, as well a.s all the produids 
after the third sulphonation, as.saycd between 990 
and 1000% by the Raschig nitration method. The 
sulphonation process is applicable for the purifica- 
tion of m-cresol because the sulphonic acids derived 
from phenol, o- and p-cresols are not decoiripo.s<'d at 
a temperature which sufhees for the decomposition 
of ni-cresolsulphonic acid. In fact, it is possible to 
separate as little as 1% of m-cresol containetl in 
p-cresol by the Raschig sulphonation procress. The 
method is, however, conceivably open to the criti- 
cism that some substance is carried through the 
whole process, and on that account two other 
methods were employed. 

(2) Thymol was treated with phosphoric an- 
hydride as described by Ticmann and Schotten 
(Ber., 1878, n, 769) and the product purifies! by 
distillation from the other products of the reaction. 
The yield of m-cresol was only 15% of the theoretical 
quantity; it froze at +2'8° C,, and ass.ayed 990%, 
but may, of course, contain a small proportion of 
some impurity not removed by fractional distilla- 
tion. 

(3) m-Toluidine was converted into m-cresol by 
means of nitrous acid. Kahlbaum’s 7/i-toluidino 
was used, and, in addition, some was prepared from 
benzaldenyde, according to the method of Widman 
and Ehrlich (Ber., 1880, 13, 676; 1882, 15, 2010). 
The m-creaol so obtained was impure, but after re- 
moving tho tar and higher boiling phenols a pro- 
duct was isolated frenzing at -| 10‘4° 0, and as.say- 
ing 99*0% by the nitration process. Thi.s m-cresol 
possessed the highest freezing point of all the 
samples prepared by us. 

The m-cresol from (2) and (3) darkens more i 
rapidly than that from (1) when exposed to light, j 
All three preparations assay from 99 0 to 100%, and | 
the “ crude ’’ trinitro-m-cresol obtained during the I 


I assay has m.p. 105° — 107° C. We have oon- 
1 firmed Raschig’s statement that 17’4 g. of trinitro- 
I m-cre.sol is obtained from 10 g. of pure m-cresol. 
This value also applies to the assay of mixtures of 
widely dift'croiit composition, as shown by the fol- 
lowing results : — 

ComiJositlon of mixture. | m-Cresol dctormlned. 

7tt-Crc8oI 69-8%, phenol 10-2",', 1 89*1% 

Crcsol 89 l»%, p- crcsol 10' 4% 1 89-0% 

m-Cresol 90 0%, p-cnsol 10 0% | 87-5% 

7rt-C’rc«ol TO-S",',. o-crcsol 20-6‘’o I 78-4% 

7H-C'rc80l 63 0%, o-ere.sol 47 0% j 61-5% 

As mixtures of the three cresols with less than 
10% of phenol all gave equally close results for 
wt-crc.sol, we conclude that Raschig’s nitration 
method is sufficiently accurate for technical pur- 
pose is. 

Wo have found that, in applying Raschig’s pro- 
cess tho Ix'st results aro obtained by the following 
slightly nuKlificd procediiro: 10 g. of the cresylic 
acid is placed in a 1200 c.c. flask with 15 c.c. of 
98% sulphuric acid and heated on the water bath 
until the liquid is viscous when cooled to the room 
temperature. The liquid is spread in a thin layer 
over the bottom of tlio flask by quickly rotating it 
and then 100 c.c. of nitric acid (sp gr. I'l) is poured 
on to this thin layer. The flask is replaced on the 
water-bath at once. In a few seconds a violent 
reaction occurs which is allowed to proceed un- 
checked. From this point Raschig’s procedure is 
.strictly followed. Tho product obtained should 
melt betw(H.-n 102° and 107° C. after drying and 
should be fr('e from tar. When conducted as dc- 
scrilx'd tho niethwl can be relied upon for all mix- 
tures, the important point of the whole process 
being the initial sulphonation. It is also an ad- 
vantage, when the jn-oportion of 7n-cresol is found 
to ho less than 25%, to repeat the assay after mlding 
snfliei(>nt pure m-cresol to tho original cresylic acid 
to raise the proportion of th(‘ /n-crcsol to about 50%. 

In addition to Raschig’s mctliod for the estima- 
tion of m-crosol we have worked out another process 
which is capable of giving accurate re-sults. This 
method depends on bromination in a dry solvent, 
such as carbon tetrachloride, and is based on the 
fact that in such a solution and with excess of dry 
bromine, m-cresol yields a tribromo-derivative, 
whilst phenol, o-cresol, and p-cresol yield only di- 
broriio-derivatives. About 1 g. of the dried cresylic 
acid is weighcsl into a tared flask fitted with a small 
grouml-in tap funnel and an outlet having a glass 
stopcock. Excess of a carbon tetrachloride solution 
of bromine containing 200 g. of bromine per litre is 
slowly dropped into tho flask by means of tho funnel 
and the mixture allowed to stand for several hours 
at ordinary temperature. It is then warmed very 
gently on the w'ater-hath until most of tho bromine 
has Ix'cn expelled, care Ixiing taken that tho tem- 
lierature does not exceed 50° C. Tho apparatus is 
connected to a pump and tho solvent very slowly 
distilled off at about 30 cm. pressure, the tempera^ 
lure of the water bath being kept below 60° C. 
When the flask is dry the tap funnel and the side 
tube aro removixl and the increase in weight due to 
the bromination is determined. To ensure com- 
plete bromination tho process may bo repeated, but 
in general this is unnecessary. Tho temperature of 
heating should bo kept as low as possible, because 
the. bromo-derivatives are appreciably volatile above 
70° 0. The results found with tho pure substances 
are as follows, tho figures referring to tho weight of 
hromo-derivative obtained from 1 g. of substance 
taken . 

It is clear that if m-cresol contained, say 2% of 
phenol, 0 - or p-creaol, it would bo easily det^ted by 
this method. All three specimens of m-cresol pre- 
pared as described gave results which showed them 
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/’ll P“"*y’ and the melting- | (100 c.c.) of a mixture of eeuni .f v~/ 9 n 


M.n. of bromo- 


1 Found, 

ucrivative. 

1 1 

1 ! 


Crude. 

j I’urlflod. 

2-700 

I 

36" 

36“-40® 

2-449 


66® 

56®-57® 

3-189 


80-5® 

81®-82“ 

2-481 


47-5“ 

48®-49® 


point of tho crude tribromo-m-creHol was in no case 
l^s than 80-6° C\ This method is lengthy, but 
affords a valuable check on tho Raschig nitration 
method, it is also available for mixtures of the 
three cresols, using the equation, 

% w-crosol ^ (100 W - 246-3) 0-731 , 
where W is the weight of bromo-derivative obtained 
from 1 g. of the mixed crcsols. The following are a 
tew ot the results obtained with synthetic mix- 
tures : — 


Weight of hroiiio-dcrlvatlvo 
(per gram). 


(100 c.c.) of a mixture of equal parts of N 120 potas- 
^ I potassium bromate, fol- 
lowed by 10 c.c. ot hydrochloric acid (sp. gr. i'08). 
The flask Ls clos<d and sealed by running a little 
water round the stopper and shaken for exactly one 
minute. I he stopper* is then removed only far 
enough to albw tho addition of 20 c.c. of a 10^ 
pota.ssium iodide solution, the latter being intre^ 
diiced in such a manner that throughout the addi- 
tion the Iiijuid always forms a seal round the 
stopper. These precautions prevent loss of 
Droniine vapour, and thus remove a serious source 
ot error in the assay. Tho flask is placed aside for 
one hour and the liberated iodine is titrated. To^ 
wards the end of tho titration 10 c.c. of carbon 
tetrachloride is introduced. This has been found 
desirable in order to produce a sharp end-point, and 
IS due to the solution of tho mixture of bromocresol 
and iodine in the carbon tetrachloride. As a result 
of numerous tewts we find that m-cresol takes up 
480 g. of bromine per 108 g. of creaol, this being 
nearly tho theoretical quantity. On the other hand, 
o- and p-cresols require :m and a32 g. of bromine 
respectively per 108 g. of cresol. Calculating to 
brommo absorbed per gram, I g. of m-cresol is 
equivalent to 4*444 g. of bromine, and 1 g. of o- 
and p-cresol are respectively equivalent to 3*080 g 
of bromine very nearly. If X .. % ^n-cresol and Br:= 
bromine actually ab.sorbtxl, the percentage of cresol 
IS given by 


Wo have also worked out a third method of de- 
termining m-crosol which consists of a modification 
of that originally suggcskHl by Ritz and Cedivoda 
(Z. angew. (3icm. 1899, 13, 873; 1900, 14, 1050). The 
original process has been subjected to adverse 
criticism by Russig and Fortmann (Z. angew. 
Cheni., 1901, 15, 100), but as it is very rapid wo 
thought it worth while to investigate it carefully 
with a view to removing tho difliculties connected 
with the process. Ditz and Ck'divo<la state that 
under the conditions given by them o- and p-cresol 
use up ('xactly 2 mobs, and ?/i-(resol 3 mols. of 
bromine pi'r rnol. of cresol. The process is carried 
out by shaking for exactly one minute an aqueous 
solution of cresol with hromim^ obtained from acidi- 
fied pota.ssium bromide and bromate, and liberating 
iodine from potassium i(KHde with the excess of ihe 
bromine. We find that on shaking for the pre- 
scrib(xf time, m-cresol absorbs exactly 3 mols. of 
bromine, but and p-oresols absorb rather more 
than 2 mols. of hromiiK'. Our results, after 
numerous assays, are as follows, the figures refer- 
ring to the weight of bromine absorl>ed per mol. wt. 
of substance: — 

; riieuol. o-Crcsol. ! m-Cresol. {* p-Crcsol. 

Found .. j 482 8 I 333-3 : 478-0 i 331-5 

Calculated . . 480-0 | 320 0 | 480-0 | 320 0 

In tho method as laid down by Ditz and Cedivoda 
there is considcrahlo difficulty in obtaining an end- j 
point in tho titration of the lilK*rated iodine with | 
p-cresolj and to a less extent with m-cresol, because j 
the iodine is apparently adsorbed by tho bromo- i 
derivative and is only .slowly given up to tho 
aqueous liquid. A false end-point is thus obtained, 
which rwurs persistently. As much as 7 to 10 c.c. 
of N j\0 thiosulphate must )>e sometimes added over 
a period of about 30 min, after the titration is ap- 
parently finished. Wo have therefore substantially 
altered the process and adopto<l the following pro- 
cedure. About 1 g. of tho cresol is weighed into » 
200 c.c. graduate flask; 6 c.c. of 2N sodium i 
hydroxide solution is added and the liquid diluted 
to the mark with distilled water. 10 c.c. of this 
solution is placed in a well-stoppered flask of about 
300 c.c. capacity. To this is added an excess 


X. (100 Br- 308) --1-364. 

The results obtained with synthetic mixtures con- 
taining m-cresol up to 50/, are within 2% of the 
actual amounts prosont. With larger pcrcentagee 
of m-eresol (80% or so) tho r(.>8ults are from 3 to 4% 
too low, and in such cases it is better to add ( 7 - 
cresol to the original cresylic acid in order to bring 
the percentage of m-crcsol down to about 50%. 
With the modifications given above this bromine 
method is very rapid and sufficiently accurate for 
general work, 'rhe bromine factors for o- and p- 
cresols are empirical, but it was found that they 
were valid over a large range? of synthetic mixtures, 
whilst the theoretical factors gave serious discrep- 
ancies, except with cresylic acids in which m-cresol 
IS present to the extent of 80% or more. 

Wo are now in u position to utilise these three 
methods for determining m-cresoI in cresylic acid, 
and by ascertaining tho sp. gr. accurately at 15-.')°/ 
15*5° C. we have all the data necessary for deter- 
mining the o-cresol and the ji-cresol actually pre- 
sent. The only assumption nunde is that the sp. gr. 
of a mixture of tho three cresols is additive to the 
fourth <4eeima! plaee, and this will bo found to be 
true, or very nearly so, in all cases. Thus sp. gr. 
r0433 was found instead of 1*0434 calculated, for a 
mixture of cresols containing 5*4% phenol and 
54*0% m-eresol, and 1*0434 was found for 1*0434 
calculated for cresols containing no phenol and 
31*5% m-eresol. The values for tho sp, gr. of the 
constituents used by us for this purpose are 1*0774 
for ph(uiol, 1*0516 for o-eresol, TOSfe for m-cresol 
and p-cresol ; and tho formula connecting specific 
gravity and composition is 

G - [1*0774 X P+ 1*0388 x M+ 1 *051 0x0] 

1*0388 (100-P-M-0)]-^100. 

In this equation, G is the obsorve<l specific gravity 
at 15*5°/15*5^ C. ; P, M, 0, and (lOO-P-M-0) are 
tho percent ages of phenol, m-cro.sol, o-cresol, p~ 
cresol resjiectively. 

This expression simplifies to 0*0386 P I 0*0128 0 = 
100 (G- 1*0.‘1SS1. in which (). the proportion of o- 
cresol, is the only unknown quantity. If no phenol 
is present, the equation is simply 0*0128 0-100 
(G- 1*0388), 

The laat equation applies to nil mixtures of the 
three cresols, such ns “ tri-cresol ” and commercial 
w-crcsoi. The following table gives a few result® 
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that wo have obtained by the utilisation of the 
aforementioned equations : — 



1 

2 

3 

4 5 

0 ; 7 8 

Fhonol 

o-Cresol 

m-Cresol 

^Cresol 

Xylenols 

9-7 (10 0) 
54-6 (5&-4) 
151 (17-1) 
20-0 (17-6) ! 

4-0 (5-1) 
85-2 (33 4) 
30- 1 (30-8) 
j80 1 (30-7) 

'm 

nil 

720 

24-4 

11 0 20 0 
11-3 1 321 

1 44-3 1 11-7 
18-5 1 29-4 
! 14-9 1 0-8 

1 ; 

1 j 

16-0 nil ' 3-4 
31-2 1 37-8 1 280 

I 20-2 i 16 7 38-6 

1 17-3 ! 45-5 3.5-1 

1 14-7 nil nil 

! 1 


(1) and (2) are synthetic mixtures, the actual 
composition beinj; given in brackets. (3) was pur- 
chased as “80% meta-c resol,” (4) is a “mixed” 
eresylic acid consisting of a mixture of about two 
hundred samples of cresylic acid from which the 
phenol had been stated to have Ix'en removed by 
the manufacturers, (6) and (6) are samples of cresylic 
acid containing comparatively large amounts of 
phenol. (7) is a sample of “ tri-cresol ” and (8) a 
eolourless cresol free from xylenols. The deficiency 
in (3) is due to water. The “xylenols” consisted 
of the fraction which, on re-distillation with a Ras- 
chig column, did not distil below 205° C. In general 
the xylenols so separated had sp. gr. 10326 at 
15'6°/15‘5° C. The cresylic acids from which (4) 
waa derived were collected about four years ago, 
and were all supposed to contain less than 10% 
phenol. So far as could be traced they included 
no tar acids of blast furnace origin. We have 
found that the o-cresol result may be as much as 3% 
low w'hen much phenol is present, and within 2% 
of the actual quantity in the absence of phenOl. 
This, of course, tends to make the p-eresol result 
too high, since it is taken by difference. 

We nave applied the method to ascertain the com- 
position of distillates from cresylic acid fractionated 
out up to 135° C., some of the results lieiiig the 
following ; — 



Phenol. 

1 

j o-Crc8<)l, 

1 

! m-Cre3oI. 

i 

p- Cresol. 

j Sp. gr., 

i 

1 

24-8 

39-1 

1 179 

18-2 

1-0534 

2 1 

1 — 

1 f.41 

10-5 1 

19-4 

! 1-0470 

3 I 

— 

flSO 

' 15-1 

10-9 

1 0475 

4 ! 

_ 

72' 1 ; 

14-1 j 

13-8 

1-0480 


This table refers to distillates obtained by adding 
ortho-crcsol to cresylic acid and distilling the mix- i 
tiire to 195° C, preparatory to determining phenol ; 
(J., 1917, 842). From these and other results we 
have found that this fraction of cresylic acid nearly 1 
always contains from 65% to 75% of o-cresol and, 
if phenol is present also, the total proportion of i 
phenol and o-cresol in the distillate is also from ' 
66% to 75%. I 

Approximate results for the o- and p-cresols can j 
be obtained by observing the refractive index of i 
the mixture of cresols at 50° C. by means of the j 
Abbe refractometer. The refractive indices used by | 
us for this purpose are Tip = l‘5309 for o-cresoI, > 
1*6266 for m-cresol, and 1*5260 for j^-crcsol. The : 
formula connecting rip and the pf;rcontage is given i 
by O = (100 r.y- 0 0006 M- 152-6) -0 0049, in which 
0=% o-cresol J M=% m-cresol, and is the ob- 
served refractive index at 50° C. The lattqr can bo 
determined at any two convenient temperatures 
and the necessary correction for 50° C. applied. 
Thus 36*3% o-crcsol, 31*5% m-cresol and 32*2% p- 
cresol gave a reading of 1-5277, the calculated read- 
ing being 1*6279. Taken in conjunction with the third 
method for assaying m-crcsol previously doscrilied, 
this procedure is very useful when only approximate 
results are required, owing to its rapidity. It can- 
not, however, be employed with advantage unless a 
large proportion of the mixture consists of o-cresol, 
because the refractive indices of w-cresol and p- 
cresol are too close to each other. This condition 


can always be secured adding 40% of o-cresol to 
the original cresylic acid. 

We take this opportunity of commenting upon 
I the criticism of our curves by Dawson and Mount- 
ford made in the footnote to their paper (J. Chem. 

! Soc., 1918, 113, 923. See also our paper, J., 1918, 

I 265 t). The statement that our m-cresol contains 
1 15% of p-cresol i.s without foundation, as it assaved 
99*0% by Riischig’s proce.s8, 100*3% by the first 
bromination process, and only slightly under 100% 
by the second bromination process, but it froze at 
a lower temperature than the m-cresol employed 
by Dawson and Mountford. With m-cresol freezing 
at +10*4° C. wo have obtained curves higher than 
our original curves for i/i-cresol and the other 
phenols. We also found a eutectic point on our m- 
(Tcsol and p-crcsol curve with 12% concentration 
of p-f-rcsol and at +0*15° C., which we failed to 
ohservo with m-cresol of lower freezing point. Our 
I original curves must lie corrected for m-cresol of 
freezing point +10*4° C., but the results for tho 
lower fre<'zing m-cresol still hold good. Wo have 
also repeal'd our observations for tho pairs, phenql- 
p-cresol and o-cresol-p-cresol, attention being paid 
more particularly to the eutectic points shown in 
' our previous pa|)er. 'riiose observations confirm our 
! previous results. As our method of determining 
I “ freezing ” points, or to be more precise, depres- 
I sion of freezing point, is a cryoRcopic one, it cannot 
i be. exiMK-tcd to give the same results as those ob- 
tained by Dawson and Mountford, who determine 
; the temperature at which complete solution occurs. 

: It is well known the determination of the 

j “titro” of fatty acid mixtures) that tho melting 
point or tempernturo of disappearance of all solid 
matter in a mixture of closely related substances is 
higher than that of the freezing point or “ titro.” 
As a matter of fact, pure cresol mixtures are even 
more complicated than the curves indicate, for at 
least one other set of curvc>s can bo obtained in the 
following manner. The mixture of the cresols is 
cooled, and the lowering of the freezing point is 
determined in tho usual way (a); tho mixture is 
then melted in tho same apparatus and the tempera- 
ture adjusted till it is just above that of (a). A 
crystal of the main constituent is then introduced, 
and the mixture well stirred, when the temperature 
will found to rise to a second maximum (b) and 
then fall to the temperature of the external cooling 
hath. The solids separating in (a) and (b) are diN 
feront; in (a) the liquid is filled with a heavy 
deposit or shower of crystals, whilst in (b) only a 
few crystals separate. The phenomenon recalls that 
described by Miers and Isaac (Proc. Royal Soc A, 
1907, 79, 322) for mixtures of botol and salol. Mfore 
than 4° C difference between tho two curves may 
sometimes be observed, hut we have determined only 
a few' points on this second curve and have not fol- 
lowed it further. 

It should be noted that we have confined our in- 
vestigations to such cresylic acid as can he obtained 
commercially, and have not made any special ex- 
amination of cresylic acid from different kinds of 
tar. We have, however, as far as possible excluded 
tar acids of blast furnaoo origin. 

We desire t<i express our indebtedness to Sir J, J. 
Dobhic, F.R.S., for permission to puhli.sh the results 
in this paper. 

Government Laboratory. 

10th May, 1920. 


TIIK VISCOSITY OF SOLUTIONS OF NITRO- 
i CELLULOSE IN ETHER ALCOHOL. 

j • RY Wlf.LTAM irOWIESON OTBSON AND RORKRT McCAIL. 

I In the manufacture of cordito R.D.B., which 
I was extensively employed as a propellant during 
I tho war, the gelatinisatioii of the nitrocellulose is 
1 effected by means of a mixed solvent of ether and 
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alcohol. Owing to difficulties which were experi- 
enced in the early stages of manufacture, an in- | 
veatigation was made into the viscosity relation- j 
ships of cellulose and nitrocellulose solutions and i 
standardised conditions wore arrived at. 

The present paper deals with the observations i 
made on the viscosity of nitrocellulose in ether- i 
alcohol and the influences affecting the viscosity ; 
of such solutions. It has been demonstrated that | 
when suitable conditions are chosen the viscosity | 
of an ether-alcohol solution is characteristic of the j 
nitrocellulose used, and is therefore a useful j 
criterion in the examination of nitrocellulose. All | 
the vistxisity determinations referred to in this I 
paper were made by means of the Falling Sphere | 
viscosimeter, as described by Gibson and Jacobs i 
(Chem. Soc. Trans., 1920, 117, 473). This method 
is very suitable for use with viscous solutions such 
as are obtained with fairly strong concentrations 
of nitrocellulose.* 

Initially solutions of nitrocellulose in ether- 
alcohol for viscosity determinations were obtained 
by dissolving 4 g. of dry nitrocellulose in 100 c.c. 
of the mixed solvent ether and alcohol, solution 
being facilitated by mechanical shaking. At tho j 
Research Department, Woolwich, the ratio of ether 
to alcohol used in tho mixed solvent was 3! 2 by \ 
volume, and in factories the ratio used was 3:3*75. ■ 
In both cases the specific gravity of the solvent ! 
constituents was tho same, being, ether 0*72 and I 
alcohol 0*817 (92% by wt., approx.) at 15°/15° C. ! 

Usually it was found that solutions of nitrocellu- 
lo.se in the factory solvent gave viscosity values 
about 70% of those obtained in the Woolwich sol- 
vent. This, however, was not invariably tho case, 
for som(‘times the factory method yielded values ' 
much higher than the Woolwich method, while i 
in other cases the values were almost identical by i 


the two methods, 
examples : - 

The following arc 

Table T. 

a few typical 

Source of 

\ viscosity. 

1 

VlscosU y. 

nitroccllulo.se. 

Woolwich. 

j Factory. 

Queensferry . . 

! 1 

. . ' sa.'i 

1 301 

(Jrctna blend 1070 

87'32 

1 7.'j-2 

do, 1094 

79 0 

941 


Such variation in tho values for viscosity evi- ’ 
dently called for some explanation, as did also ■ 
the peculiar results obtained in the determination 
of tho viscosity of several nitroccllulosos of high 
nitrogen content. Thus it was observed t^hat tho 
viscosity of some of these did not .show a con.stant ; 
value after tho solution had assumed the tempera ' 
turo of tho bath, Tho time of fall of tho ball 
increa.sed, and in some cases the solutions eventu- 
ally became so viscous that tho ball would not fall 
through them. The solution at this stage had 
set to a stiff jelly. 

Other solutions which had shown a rise had a 
gelatinous appearance. Further, it was always 
those solutions which had a jelly-like appearance 
that gave this rise in viscosity on standing. In 
some ca.scs the solutions were already quite gelatin- 
ous when removed from the shaker, and no viscosity 
determinations were possible. 

To arrive at a better understanding of the.so facts, 
a study was made of the effects of varying tho pro- 
portion of other to alcohol in tho solvent. 


Viscosity determinations with varying proportions 
of ether-olcohol. 

The nitrocotton used was a soluble nitrocellulose 
with a nitrogen content of 12*2%, as used for 
li.D.B. manufacture at Waltham Abbey. The 
nitrocotton was dried in a steam oven for IJ hrs. 
at 95® C. and cooled for 15 mins, in a vacuum 
desiccator before weighing, an operation which was- 
performed within a period of two minutes on 
account of the hygroscopicity of tho nitrocellulose. 

Tho weighed nitrocotton was placed in a stout 
bottle of about 250 c.c. capacity and tho alcohol 
added ; tho whole was well shaken and allowed to. 
stand for about 15 mins., and then the ether was 
added. Tho bottle, with its contents, was then 
vigorously shaken for a few minut-os and placed in 
a shaking machine overnight. Tho viaco.sity was 
determined by tho falling sphere method at 20® C., 
about an hour being allowed for the solution to 
attain erjuilibriiim. Tho following table gives the 
times of fall of the sphere with these solutions; — 

Table II. 

Viscosity of 4 g. nitroceUulose (12*2% 2V) in 100 c.c. 
of ether-alcohol. 


Ratio other : alcohol . 

Vl8cx)8ity, 

(vol.). ! 

(time in secs. 

80 : 20 ! 

100-7 

75 : 25 ! 

59-0 

70 ; 30 

39'9 

00 : 40 

*28-8 

50 : .50 

23-1 

45 : 55 

1 26'1 

40 : CO 

1 30-5 

30 ; 70 

904 


These re.sults are shown on Graph I, (B). The- 
curve i.s a striking one. It will be seen that a 
minimum viscosity value is obtained when tho ratio 
of ether to alcohol is approximately 55:45 by 
volume or about 1*1.* 1 by weight. As the ratio of 
ether to alcohol is inci-eased or decreased the vis- 
cosity ri.ses until it reaches a maximum at 80:20^ 
on tho one hand and 30:70 on the other. With 
ratios outside those values the nitrocotton was not 
dissohad. 

Tho range of mixtures of ether-alcohol, 100 c.c. 
of which would dissolve 4 g. of this nitrocotton, ia 
thus between 80:20 and 30:70. The optimum .sol- 
vent for the nitrocotton was that containing tho 
ether and alcohol in the proportion 66:-^ by 
volume, gel formation taking place to a greater or 
less extent according as tho solvent used waa 
removed from, or approached that composition. 
Tho solutions obtained with tho 80:20 and tno 30:70 
solvents had a distinctly jellietl appearance. The 
time of fall of the b.all increased in both casea on 
! standing, ami eventually tho solution became so 
! viscous that the hall would not fall. The values 
j given are those obtained from tho first ball dropped 
after tho solution shaken over-night had atooa for 
I 1 hour at 20® C. 

! It is important to note that tho ri.se in viscosity 
occurred at both ends of the curve, excluding th»* 
pos.sibiliiy that the rise was duo to lo,ss of ether 
during the experiment. Tho effect of a slight los.<» 
of ether might account for a rise at the alcohol- 
rich end of the curve, but at tho ether-rich end 
would produce a fall. 

; In one oa.so, with a solvent rich in alcohol, the 
time of fall of the ball changed in tho manner 
shown in Table III. 


* In the cases in which the absolute viscosity has not 
been calculated, the time of fall in seconds of a ^ -inch 
ball through cm. has been given: this is almost pro- 
portional to the viscosity, as the density changes are small. 


The initial period was taken as 20 mins, after 
the solution had been transferred to the visc^ 
meter tube after having been shaken over-night 
for 14 hrs. 
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Table III, 

Alteration of viscosity with time. 


Period. Initial. 

j Viscosity, time of fail 

Mina. 

I (sees.). 

16 

102-5 

18 

112-2 

21 

117-0 

26 

123-7 

70 

167-5 

101 

230-0 

370 

801-0 

560 

very lont(. 


In another cas<‘, witli fiolvent rich in other, the 
time of fall of tlio ball incroasc^d from an initial 
value of 557 scx's. to a value of 619 sees, in a period 
of 8 hrs. at 0. A determination of the amount 
of solvent lost in that time (by weighing) gave a 
loss of only 0‘02 g., showing that the concentration 
had not appreciably altered. These experimental 
facta are evidence of actual gelation having taken 
place in the solution. 



10 20 iiO 40 5U W 70 so 90 100 

Pcrc«ntjiKe alcohol In EJt. mixture (volume). 


r.IlAPlI 1. 

Solutions of nitrocellulose. Waltham AbL> y H.D.B. in ether — 
alcohol. The values W and F are thfwc obtained from the Woiihvlch 
and factory solvent respcctivejy, 

The experiments just de.seril>ed indicated that the 
proportion of ether to alcohol played an important 
part in the determination of the viscosity, .and also 
that with excess of either constitumit variable re- 
sults are obtained. Both of thes<^ subjects were 
therefore further investigated. 

Effect of concentration of nitrocellulose. 

In order to ascertain to what extent the viscos- 
ity ether-alcohol curve would be influenced by 
changes in conc^tration, the viscosity curves of 
3%, 6%, and 6% solutions were determined, with 
the results given in Table IV. The procedure in 


making up the solutions was the same as in the case 
I of the 4% solutions. 

, These results are represented in Graph I., curves 
I A, C, and D. 

' The curves obtained were all similar in form to 
that of the 4% solutions. The chief point of in- 
i tere.st lies in the fact that the minimum viscosity 
; value was always obtained when the ratio of ether 
: to alcohol was approximately 55:45, showing that 
, concentration ha.s little or no influence on the mini- 
! mum point. 

Further, as the concentration increased the range 
of ether-alcohol mixtures which would dis.solve the 
nitrocellulo.«5e diminished, and formation of the gel 
1 took place more abundantly and readily. 

Tadle IV. 

I Ratio. ! Vliifosity (time in socomlH). 


(VO 



5k.* 

0«.* 

90 ; 

10 

130-2 



80 ; 

20 

21-1 

— 

— 

70 

30 

10-8 

170 

— 

6.5 : 

35 

__ 

920 

— 

(W) : 

40 

9-2 

76-4 

260-4 

5.5 : 

45 

— 

; 76-5 

250 

50 : 

50 

9-3 

: 78-5 

200 

45 ; 

55 


85-0 

299 

40 : 

60 

10-0 

110 

— 

30 : 

70 

13-8 

' — 



• WelKbt of nilrocHluloso per liM) c.e. of ether-alcohol. 

I'ablo V. gives the viscosity values for each con- 
centration and optimum solvent, ^fho concentra- 
tion by weight was calculated in each case. 

Table V. 

Jxfintion between concentration of nitrocellulose 
and optimum solvent. 


Concentration of nitrocellulose 
solutions. 

ii. jter 100 c.c. g. per 100 g. 

VI.‘icoslty 

(.secs.). 

ixtg T. 

I 

3 1 .3-93 

9 

0-9542 

4 1 0-22 

24 

1-3802 

C-55 

76 

1-8808 

6 1 7-86 

250 

2-3979 


On plotting the logarithm of the time against the 
concentration by weight the curve obtained is a 
.straight lin(\ 

Arrhenius (Biochem. J., Aug., 1017) obtained a 
very .similar rclation.ship from Baker’s measure- 
ments of the visco-sitics of nitrocellulose in acetone 
solution (J. Chem. Soc., 1913, 1653). Arrhenius’ 
formula, w'hich has some theoretical foundation, 
may he expressed : log rj -OC - log 770, where 77 and 77,, 
are the vi.scosities of solution and solvent re- 
spectively and C is the concentration of the nitro- 
cellulose; 0 is a nunilx'r which proved to be approxi- 
mately constant for a narrow range of concentra- 
tions. 

Influence of the. nitroycn content of the nitrocellu- 
lose on the ether-alcohol viscosity curve 

Having established that the minimum point of 
tho viscosity ethcr-alcohol ratio curve was not 
afl^ected by changes in concentration of the nitro- 
cellulose, it wjia necessary to determine to what ex- 
txmt it might be influenced by a change in the 
nitrogen content of the nitrocellulose. Determina- 
tions were according made on nitrocelluloees con- 
taining 12' 56% and 11'8% nitrogen respectively 
with the following results. Solutions containing 
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4 g. of nitrooellu lose in 100 c.c. of solvent were used 
in each case: — 

Table VI. 

Nitrocellulose of 12’55% nitro(jen content. 


Ratio. 

Ether : alcohol 
(vol.). 

Viscosity (secs.) of nitrocellulose with 

12-65% N. 

1D8% N. 

90 : 10 


Very long. 

80 ; 20 

Very long. 

198 

76 ; 25 

12-9 

— 

70 : 80 

7-6 

45 

65 : 35 

8-5 

. — 

60 : 40 

90 ' 

34 6 

60 : 60 

17-2 

32-2 

40 : 60 

Very long. 

33-2 

30 ; 70 

■ i 

370 


Some of tho above results arc represented in 
Graph II. 



Perrentago alcohol in E.A. uilxf uro (volunie) 

GRAPH II, 

Nitrocellulose of nitrogen content 12 05%. 

4 g. N.C. per 100 c.c K.A. 

The minimum viscosity and optiimim ether-alcohol 
ratio of the solvent for each nitroeotton, as read 
from the curves, are as follows: — 

Table VII. 

Optimum solvent with varying nitrogen content of 
mtroceUulose, 


Nitrogen 

Min. 

OpPmuni ethcT-alcohol ratio. 

content. 

viscosity 



By vol. ! 

1 By wt. (approx.) 

% 

(sees.). 

11-8 

31-8 

! 50 : 60 

0-9 : 1 

12-2 

231 

68 : 47 ; 

10 : 1 

12-66 

7-6 

! 70 ; 30 

21 : 1 


It is established from the.se results that the 
optimum solvent for a nitrocellulose depends on its 


nitrogen content, and that the higher the nitrogen 
content, the more ether the optimum solvent 
requires. 

It will bo seen that in tho case of tho nitrocellu- 
lose containing 12*55% N, the range of ether-alcohol 
mixture.s which dissolve it is much smaller than 
that of the nitrocellulose with 12*2% N, and this 
range again is less than with 11*8% N. It might 
be (‘xpre.ssod as a value, namely, tho range of com- 
position for the ether-alcohol mixture which will 
give measurable viscosity at given concentration 
and temperature. For one concentration it would 
ho represented by the line XY on Graph JT. 

(Jonclusions.- — With a given nitrocellulose, the 
viscosity of its solution in ether-alcohol is depen- 
dent u[)on the ratio of ether to alcohol, and reaches 
a minimum value at a definite ratio. On either 
side of this “ optimum ” ratio tho viscosity rises 
with increasing atoopness; it was owing to this 
.steepjie.ss tliat the former Woolwich method and the 
“ factory ” Jiiethod, in both of which solvents 
diverging considerably from the optimum composi- 
tions were used, gave such irregular results. 

Within the limits .studic<l the optimum ratio of 
ether to alcohol does not depend upon the concen- 
I tration of nitrocellulose in solution; on the other 
hand it is a charactoristic property of the particular 
nitrocelluloKe^ and its determination can be made 
repeatedly with concordant results. A.s far a.s can 
be seen at present the governing factor is the 
nitrogen content. 

The minimum viscosity of a given sample of nitro- 
cellulose reached in tho .solvent of optimum com- 
position is again a definite and characteristic pro- 
perty, and repetitions of its moasurornent can be 
made with very satisfactory agreement. Tho value 
of tliis minimum viscosity is affected greatly by 
the origin and treatment of the nitrocellulose, and 
so the d('termination of this minimum value affords 
a guide to uniformity in manufacture. 


Addendum. 

The influence of j)i( roglycerin on the viscosity of 
solutions of nit roceUulosc in ether-alcohol. 


j It seemed pos-sihle that tho pro.soncG of nitro- 
i glycerin in cordite might modify the action of 
! <*ther-aleohi)I solvents in such a way as to alter the 
relationships which have been described above, and 
: consequently experiments were carried out to test 
j this qiio.stion. 

I Tho visc:osity values have in most ease.s been ex- 
■ pres.sed iu absolute units; tho timo,s of fall of a 
I I'c-in. steel hall through 15 cm. of tho solutions in 
j a 2 cm. tube have also been quoted. 

The nitroeelluloso used was made at Waltham 
j Ahlx'v lor cordite R.D B., and the ether and alcohol 
j were of the same sp, gr. as before. 

I The nitroglycerin was extracted from dynamite, 
i Its density at 20'^ C. was 1*60. Its viscosity, ns 
i d(‘termined with the Ostwald viscosimeter, was 
I 0*.'t771 e.G.S. unit at 20° C. ; this value is nearly 
10 times tho viscosity of winter, and about 1/22 that 
of glycerin at tho same temperature. 

In the first place tho nitroglycerin and ether- 
I alcohol were taken in the proportion in which they 
I occur in the manufacture of cordite R.U.B. 
i Throe ether-alcohol mixtures were used, namely, 

; 70'.. 80, 50:60, and 30:70 by volume. The composi- 
i tion of Iho solutions was therefore as follows: — 
i Table VIIT. 


Effect of nilrogUjeerin in large proportion. 


Solution. 


Ratio ether- 

Wt. of ethor- 

Wt.of I Wt. of 

alcohol 

i alcohol 

nitro- ) nilro- 

(vol.). 

ml.xturo. j 

glyocrin. ! cotton. 

— 

g- 

K. j f 

70 ; 30 

i f>7-3 1 

42-7 6 

60 : 50 

67-3 

42'7 5 

30 ; 70 

67-3 

42-7 6 
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In the case of solution 3 the nitrocellulose was 
not dissolved. Solutions 1 and 2 were too viscous 
for any measurement to bo made, although quali- 
tatively it was obvious that solution 1 was more 
viscous than 2. Both solutions were very much 
more viscous than 6% solutions of nitrocotton in 
ether- alcx)hol alone. 

The following were the values obtained with 5% 
solutions by weight of the nitrocellulose in ether- 
alcohol. 


Table IX. 

Viscosity of the nitrocellulose for nitroglycerin 
experiments. 


Ratio ethcr- 
alcohol(vol.). j 

' Time of fall 

(80CB.) 

i Density. 

Viscosity 

(absolute). 

70 ; 

30 

23-8 

0-78 

121>9 

60 ; 

40 

19-2 

0-70 

1014 

65 : 

45 1 

200 

0-80 

1086 

60 : 

60 ! 

21-4 

0 80 

11 29 

40 : 

00 

36-3 

1 0-81 

14 11 

30 : 

70 

78-2 

1 0-82 

41-44 


The curve obtained on plotting the above results 
is similar in form to those in fig. 1, and has a mini- 
mum point when the ratio of ether-alcohol is 57'5l 
42*5. 

The effect of replacing part of the ether-alcohol in 
6% solutions of nitrocellulose by varying amounts 
of nitroglycerin was examined. In preparing the 
solutions the nitroglycerin was added to the ether, 
which was then poured on to the alcohol-wet nitro- 
cotton. Otherwise the procedure was the same as 
in the case of nitrocellulose'. 

The following were the values obtained, together 
with values for solutions in which solvent was sub- 
stituted to the extent of 10, 12‘5, and 20% of nitro- 
glycerin. 


Table X. 

Effect on nitroglycerin. 


Ratio of 

ether-alcohol (vol.). 

Time Of fall 
(sees.). 

Density. 

V’lscoslty. 

NItro- 

70 

30 

39-4 

0-80 

20-78 

glycerin. 

00 

40 

30 4 

0-81 

10-02 

5-33 g., ' 

56 

45 

30-6 

0-82 

16-09 

ether- 

50 

50 

343 

0-82 

18-04 

alcohol. 

40 

60 

680 

0-83 

30-40 

04 67 g. 
NItro- 

70 

30 

42- 1 

0-82 

22-14 


00 

40 

32-8 

o-8;i 

17 23 

JOg.. ^ 

65 

45 

34- 1 

0-84 

17-88 

ether- 

60 

60 

:ni-9 

0-84 

20-92 

alcohol. 

40 

00 

720 

0-86 

37-70 

90 g. 
NItro- 

05 

35 

52-0 

0-84 

27-79 

glycerin. 

00 

40 

49-4 

0-85 ; 

2.6-80 

12-5 g.. ■ 

55 

4.6 

61-4 

0 86 i 

20-92 

ether- 

50 

60 

668 

0-80 j 

29-22 

alcohol, 
87-5 g. 

N,.g., 1 

f 00 : 

: 40 ! 

00-8 

0-86 

i 34-9:i 

15 g.. 
et.-alc.. 

1 65 ; 

46 1 

08-4 

0-86 * 

! 35-77 

[ 60 : 

60 ; 

83-8 

0-87 

43-04 

86 g. 
N.-g. I 

' 70 : 

30 1 

470 

0-87 

1 245-3 

20 g.. 
et.-alc.. j 

60 : 

40 ; 

181 

0-88 

1 8.3-92 

6.6 : 

46 i 

1.63 

()-88 

79-77 

80 g. ' 

, 60 • 

50 

lOfl-6 

0-89 

1 , 86-72 

The viscosity-ethcr-alcohol 

curves i 

are normal. 


The minimum viscosity (Kcurred when the ratio of 
ether to alcohol was 57-5: 42-5, as in the case of .5% 


solutions of nitrocotton alone. The curves, however, 
lie at a higher level, and the range of solubility is 
diminished. 

In the case of the results with 20% of nitro- 
glycerin the time of fall of the ball was greater 
after standing in every case. The times chosen are 
those of the first fall of the ball after the solution 
had stood for 2 hours at 20° C. 

The chief point of interest lies in the fact that 
that ratio of other to alcohol which gives thee mini- 
mum wa.s not altered by increasing the amount of 
nitro-glycerin. As the amount of substituted nitro- 
glycerin was increased the curves asoended to a 
higher level and the range of solubility was dimin- 
ished. The effect was reminiscent of, but greater 
than, that produced by increasing the proportion 
of nitrocellulaso present in ether-alcohol solution. 

A further experiment was carried out in which 
varying quantities of nitroglycerin were added to 
5% solutions (by weight) of the same nitrocellulose 
in ether-alcohol. The ratio of ether to alcohol was 
57‘6:42‘5, this being the optimum solvent for that 
nitrocellulose. As in the previous experiment, the 
additions of nitrogly(«rin were made to the ether 
before it was added to the alcohol-wet nitrocotton. 

Table Xl. shows the results obtained. 


Table XI. 

Solutions of 5 g. nitrocotton in 100 g. ether-alcohol 
used. 


NItro- ' 
glycerin , 

Time of fall 
(secs.). 

Density. 

Viscosity. 

added. i 




0 1 

23-2 1 

0-788 

! 12-26 

2-5 ] 

23-3 

0-802 

i 12-29 

6-0 1 

23-0 

' 0808 

' 12-42 

7-6 j 

23-2 

‘ 0-810 

i 12-20 

10-0 ! 

24-0 

: 0-829 

12-60 

12-5 ! 

24-0 

0-839 

13-06 

150 j 

25-5 

0-844 

13-87 

20-0 ! 

25-8 

0865 

13-49 


After an addition of 10 g. of nitroglycerin a slight 
rise takes place. 

Conclusions . — The optimum composition of an 
ether-alcohol solvent for a nitrocellulose is not 
affected by the addition of nitroglycerin. 

Substitution by nitroglycerin of a proportion of 
the ether-alcohol solvent in a solution of nitro- 
cellulo.se results in a solution of viscosity approxi- 
mately equal to that of a similar solution in which 
the equivalent volume of solvent is absent. This 
holds only for small substitutions. 

Nitroglycerin does not act as a solvent when 
addwl to solutions of nitrocelluloso in ether-alcohol, 
the viscosity of the solution tending to be increased 
rather than decreast'd by such addition. 

This w^ork was carried out at the Research Dept., 
Royal Arsenal, Woolwich, and is publi.shed by per- 
inii^sion of the Director of Artillery, War Office, 
to whom our thanks are due. We also desire to 
<'xpreR.s our thanks t/O Lieut. -Col. R, A. Craig, 
C.M.G., the Supt'rintendent of Research, and to 
Sir Robert Rohortsnri, K.B.E., F.R.S., the Super- 
intending Chemist, for the interest they have taken 
in this work. 

Rosoarrh Dept. 

Royal Arsenal. 
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MH. L. 1-. WILSON IN Till-; 

CAT.\LVTIC ACTION IN THK OXIDATION OF 
CFLLULOSF. 

HY L. I'. WILSON, F.C.G.I., F.I.C. 

In tlio nnniiifacturc of artificial cellulose fibres 
from cellulose, the most commonly employ od method 
is the viscose process, in which ceilulos© sodium 
xanthate is produced and dissolved in dilute akali 
to form a solution. This solution is projected 
through fine apertures into a coagulating medium, 
and so is formed into filaments. 

Tho first stage in the production of a solution, 
whether tlie starting material be wood or cotton 
is the formation of alkali cellulose by immersion in 
a solution of caustic soda of over 15, „ strength; this 
causes a partial i^elatinisation of the fibres and the 
formation of a definite chemical compound which, 
after a process of oxidation and subsecpient reaction 
with carbon bisulphide, forms sodium cellulose 
xanthate, a brownish plastic solid, which is soluble 
in water, forming a liquid of high viscosity. 

Whether or not tho cellulose xanthate will form 
a solution which can bo used for the production of 
threads depends largely on tho exact amount of 
oxidising action to which tho alkali ('cllulose is sub- 
mitted ; this is in any ease very small, but it causes 
an jdteration in the molecular arrangement of tho 
cellulose, and detc'rmitULS whether the xanthate 
when mixed with wate^r is a stiff g<*l or a liepiid less 
viscous than glycerin; the eheiniral differcrnx? 
lx;tw('en these two eonditions eannel bo stated, but 
the physical differenoos arc most marked. 

This oxidation has Ikhmi generally effected by ex- 
posure to the atmosphere', and at the ordinary tem- 
perature- say 20'^ CJ.- tlu' [)roeess /nay take; four 
days. If oxygen is introduced by other means — 
such as by treatiia'iit with pcroxieles or hypo- 
ehloritc— this time may l)e reduroel in proportion to 
tile activity of the oxidising agent employed. For 
instance, i of sodium pi'roxide added to the 
caustic soda solution used to produce the alkali 
(X'llulose re.sul s in a sufficient oxidation taking 
])lace duriiig a. , i - oping period of about 5 hrs. 

Whichever me' cod of oxidation is employed-ex- 
posing to air after tlio fr)rmation of alkali cellulose, 
or oxidising wliile still in the caustic soda solution — 
the process can lx- greatly accelerated by tho use 
of suitable catalysts. These catalysts are generally 
oxides or hydroxidi'S of metals which exist* in two 
states of oxidation, r.</., iron, nickel, cobalt, 
ceriiim, vaiiadium, iiia iigam s<'. The eatalyst is 
applied (;ither by first impregnating the cellulo.so 
with Ji salt of the metal, or by sii.sponding the 
hydrated oxide in a fine state of division in the 
eaustie s<xla. solution ; as an examjile, sheets of wood 
pulp may he soaked in a solution of nirke] sulphate 
containing 0’.33 / nickel oxide and tlien pressed to 
such a weight that they contain 0*25% of nickel 
oxide and dried. The sheets of pulp are then 
.steeped in caustic soda of the n.snnl strength, con- 
fiaiiiing in addition alK)ut ()'8% of sodium peroxide. 
Immersion for I hr, under (he.se circunistnneos will 
[)r()duce tlu' retpiired change i ) the cellulose, which 
would have taken four or five hoii^s without the 
eataly.st to aec<'l<'rate the oxidation. The same sort 
of effect is obtained by using iron solutions of suit- 
able strength and exposing the alkali cellulose to 
atmospheric oxidation. Tii this case O'l % of FcO 
will accelerate tlie process, so that it takes about 
one-fourth of the normal time. The amount of 
change which takes place, and which is indicated by 
the viscosity of the xanthate, is proportional to the 


amount of oxygen absorbed, and does not dejicnd on 
; the state of the oxygen, /.c., wlieiher it bo free 
atinospherie oxygen t)r eoini>ined, for example, 

: either as hypochlorite oi* peroxide. As far as is 
known, these variation.s only affect tho rate of 
reaction, which is, of course, greatly dependent on 
' the pre.seiiee, nature, ami quantity of catalyst, if 
any, employed. 

The eficct of the catalyst in a heterogeneous 
system of this typo depends, to a large extent, on 
its distribution and its fineness of division, so that 
' it is difficult to give accurate relative values for 
' different metals. The following figures, however, 

^ indicate tho corapiirative effects of a number 
I of metals— applied under as nearly as possible 
; equal conditions— in modifying tho molecular 
I state of the cellulose Without catalyst, 100; 

nickel, 9: vanadium, 22; cobalt, 28; iron, 33; 
i c<*rium, 42; manganese, 60; chromium, 77; lead, 

' 200; manganese and lead, 45. It will be observed 
I from tbc.se figures that lead has a negative value, 

: giving a figure greater than the blank. When, 

' how'ever, it is used in conjunction with manganese, 

: tho ofroct of the two together is greater than that 
I of mangancs <2 alone. Apparently, therefore, lead, 

1 although not an oxidising catalyst when used by 
i itself, acts as a catalytic accelerator in conjunction 
I with manganese. 

! Diners 810 N. 

! Dr. E. B. M.vxtkl) observed that in the hydro- 
i genation of oils it was easier to measure the ab.sorp- 
i tion of hydrogen than to a.scertain tho iodine value 
' of the oil. With the? rate of ilm sliaker constant tho 
' curves w<*re (piite smooth. Tlu* method might be 
applied to the oxidation of cellulose. 

Dr. D. F. Twisb iuiquired concerning the 
I'videiiee as to the relationsliij) l)ctwccii visfosity 
and oxidation: with rubber there was no sueh 
. simple connection. On what experiments was the 
assumption as to the proportionality between the 
ext<‘nt of chemical action and that of the physical 
I liango in cellulose aetnnlly based ? 

Mr. Wilson pointixl out that the difference in 
viscosity was the measure, more or less direct, of 
tlio molecular ehauge of the cellulose, and fliat 
change had been correlated wu'th the actual ahsorp- 
; tion of oxygen, and ihe ( orrespouding viscosities 
had been obtained in a parallel s<'t of exjierinieiits 
on a larger H(.*ale. The fissures, while not the actual 
dire< f measure of the at tivity, were fair in a com- 
f)arative .s<'us<', and platvd the metals approximately 
ill (he right order. The fineness of division of the 
metallic compounds had considerablo effect. The 
! method employed was similar to that sugge.sted by 
: Dr. Max ted. It was not necessary in the caso of 
eeliulost* to have shaking, because the material lyas 
i very open and exposed a large surface to the action 
of the oxygen. 


London Section. 

Mrrfinn hvld at Jiurliinjtu)^ Jlonsr oa April 12,1920. 


MR. .TVLT.^N L. H.VKKK IN THE CHAIR. 

THE KERTILISING VALLE OF 8EWA0E 
SLTDGE8. 

BY WINIFRED E. BRENCHTEY AND E. HANNAFORD 
RICHARDS. 

{Jtotliamstvd E.rpvrnnvnl Slnlion.) 

The scw’age sludges produeod by tho usual 
methods of tank treatment have never been highly 
valued as mnnuro. As a rule farmers within easy 
reach of the works have bwii willing to take the 
sludge wffieii thev could get it without payment, 

0 
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but in many pl^ the local authorities have had 
to pay for its disposal by burial, burning, or other 
means. In a few cases where the sludge is pre- 
pare specially for sale as a fertiliser and is put 
on the market in a oonveiuent form, no difliculty is 
■experienced in disposing of it at a price which at 
rat® pays the cost of manufacture. 

That the farmers arc right in their low estimate 
of the manurial value of sewage sludge in the forms 

t enerally available is shown by the results of many 
eld trials designed to test the fertilising con- 
stituents of sludge in comparison with equivalent 
amounts of artificial manures. The most complete 
series of trials was made under the auspices of 
the Royal Commission on Sewage Disposal about 
twelve years ago.* 

Seven types of sludges produced by various 
yiethods of settlement or chemical precipitation 
thowed practically no manurial value when applied 
to mangolds, turnips, and hay crops on farms in 
England and AVales. Further, pot culture experi- 
ments with wheat carried out by Dr. Voclcker at 
the Woburn Station of the ^yal Agricultural 
Society gave a maximum increase over the un- 
manured pot of only 15%. Some of the sludges 
gave negative results. The samples giving the best 
yields contained large amounts of lime added to 
f^ilitate pressing into cake. Dr. Voclcker re- 
ported that none of the sludges was worth 10s. per 
ton to the farmer. 

Although there is no doubt that the nitrogen, by 
far the most valuable constituent in sowa^ sludge, 
is mostly present in a form very difficult ofdigestion 
by the sod organisms, it may bo arguc<l that the 
field trials of the kind just inontionea did not give 
the sewage sludge^s a fair chance. It is unreason- 
able to compare the effect of nitrogen in a substance 
like sewage sludge, to bo obtain^ for the asking, 
with exjual amounts of nitrogen in liio form of 
ammonium sulphate, or sodium nitrate costing £21 
per ton. A much lietter comparison can bo made 
with farmyard manure if both sludge and dung 
are applied at the same rate of dry matter per acre. 
Thus a dressing of 10 tons of farmyard manure 
(20% dry matter) should be compared with 4 tons 
of sludge (50% dry matter). Tested in this way 
over a complete rotation the sewage sludge would 
probably show a small increase over the uninanurod 
plots, but far below that given by the dung. Giving 
every possible chance to the sludge it must be ad- 
mitted that it is of little value to the farmer. 

Within the la.st ten years at least two new 
methods of sewage treatment hare l>een introduced, 
viz., slate beds and activated sludge. Both these 
processes yield sludges of definite manurial value, 
as is clearly shown by the experiments described 
below. 

As regards activated sludge the proce8.s as a 
practical method of sewage purification is hardly 
yet out of the experimental stage, hut the claims 
made for its fertilising ^ alue appear to be 
thoroughly justified, and the presimt results merely 
confirm tests made elsewhere.' 

In the rase of the sludge from slate bods, 
although this has been rt'rognist’d as superior to 
the ordinary tank sludges, we are not aware that 
any quantitative tests of its manurial value have 
been published. Tliis material is decidedly inferior 
to activated sludge as a fortili.scr, but, since it is 
produ^ without the cost of air compression or 
agitation, and can be easily dried, it is by no means 
to be despised. On the other hand, it must be re- 
membered that the slate bod effluent rcKpiircs fur- 
ther treatment on filters in order to reach a degree 


(1) Bo yal C ommlMton oo Sewage Disposal. 6th Report. 
Appendix Vm. (1908). 

(2) Ardem and Lockett J., 1914, 623, 1122 ; 1916, 987. 
Bartow and HatOeld. J. Ind. £ng.Gbem. 1910, •, 17 ; Nasmith 
and McKay, ibid., 1918, 10. 089. 

(3) Mnmford, J. Bd. Aj^.. 1910, tS (2). 


of purity comparable with that attained by the 
activated sludge process in one operation. 

It has long teen known that the suspended matter 
washed out from percolating filters — so-called 
humus — is an excellent manure. It resembles 
activated sludge in many ways and forms a useful 
“ starter ” for the more rapid production of this 
material from the suspended matter in raw sewage. 
One feature common to all three types of solid 
residue, viz., slate-bed sludge, filter “ humus,” and 
activated sludge, is that they are produced under 
aerobic conditions of increasing thoroughness in 
the order given. On the other hand, the old tank 
sludges tested by the Sewage Commission wore all 
(essentially anaerobic sludges, varying only in the 
time they had been allowed to remain on the tank 
bottoms from which air is practically excluded. It 
.seems probable that the access of air combined with 
the presence of suitable surfaces for the deposition 
of colloids — another feature common to the slate 
ted, percolating filter, and activated sludge 
rnetliods — are the factors which produce the marked 
increase in manurial value of these sludges com- 
pared with the older tank deposits. 

Chemical analyses of sludges. 

The samples of sludge used in these experiments 
were (1) activated sludge (Withingtoii) and (2) slate 
bed sludge (Harpenden). The activated sludge was 
supplied by Dr. Ardern from the continuous flow 
plant at Withington, Manchester. It was fairly 
well divided and in good condition for applying to 
the ^il. The Harpenden sample came from a heap 
of air-dried sludge taken from the settling tanks 
which intercept the suspended solids washed out 
from the slate beds, the effluent passing on to the 
lercolatinp filters. An analy.sis of pressed cake 
rom precipitation tanks at Dorking is added for 
comparison. 


Sludgo. 

Activated. 

Slate 

Preclplta- 


% 

bod%. 

tion. %. 

Moisture 

7-20 . . 

56-66 

37-67 

Organic matter 

76-72 . . 

20-76 

. . 24-81 

Inorganic matter (grit) 

1602 .. 

, 23-69 

. . 87-52 

Calculated on the «Iu<lgt*s drlei 

1 at lOOH'. 



Nitrogen 

7 09 . . 

2-63 

. . 0-89 

Phoaphorio acid 

3-82 . . 

0-34 

0-8C 

Potash 

M2 .. 

0-08 

0-07 


The nitrogen is by far the most valuable con- 
stituent in the sludge.s. Six of tho usual tank 
sludges tested by tho Sewage C/ommission for 
manurial value contained an average of 1’22% N. 
llie slate bed and activated sludges are from 2 to 
(5 times as rich. 

To estimate the probable manurial effect of the 
nitrogen, its quality must bo con.sidercd as well as 
its total amount. In ordinary tank sludges tho 
bulk of tho nitrogen is of an insoluble type, quite 
useless to plant.s and very difficult of digestion by 
tho soil organisms, whose function it is to convert 
tho insoluble residues into soluble plant food. The 
best way to determine the quality as distinct from 
tho quantity of nitrogen is to see how much of it is 
converted into nitrate when the manure is allowed 
to decompose in the soil. 

Nitrification experiments wore mado with both 
sludges in comparison with dried blood, the 
manures being added at the rate of 60 parts of 
nitrogen to 1,000,000 of soil. 

Nitrogen as nitrates: Pts. per million of dry soil. 

At After After After 
start 82 days 100 200 

days days 

8oll only 7-3 .. 10*7 .. 17*5 .. 10-8 

Boll + slate-bed sludde .. .. 7-3 .. ISO .. 881 .. 88-2 

Soil + activated aladge .. .. 7-8 .. 82'3 .. 660 60’9 

Soil + dried blood .. .. 7*8 .. 840 77-8 .. 76-2 

Both Gie sewage sludges thus contained nitrojgen 
in a form capable of nitrification, but there i§ ft 
great difference in the proportion of the total 
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nitr^en available in the two samples. In 16 
weeks 26 of the nitrogen in Harpenden slate-bed 
into nitrate, fn the same time 
Withington activated sludge has been 
nitrine<^ and the action continues slowly up to 200 
was taken as a check on the 
nitntying poiver of the particular soil used. It 
behaved normally as the whole of ite nitrogen was 
nitrified in 16 weeks. 

Lvidently both kinds of sludge have manurial 
value. The pot culture experiments described 
i^Iow show that the crop increases induced by the 
sludges are roughly proportional to the availability 
of the contained nitrogen as found in the nitrifica- 
tion experiments. 

Pot experiments were carried out in triplicate in 
glazed earthenware pots. The soil chosen for use 
was poor, in order that tho response to the manures 
applied should be sharply marked, and, as it was 
rather heavy and inclined to clog, an admixture of 
10/ of sand was made. Each pot contained 35‘4 lb. 
of soil, to which was added in every case 10 g. 
superphosphate, 8 g. potassium sulphate, and 160 g. 
calcium carbonate. Nitrogenous manures were 
then added as follows: — 


Pots 37-39. — No nitrogenous manures added. 
(Control.) 

Pots 4()-42. — 16 g. sodium nitrate. 

Pots 43-46. — 41*0 g. activated sludge, containing i 
the same amount of nitrogen as 16 g. sodium 
nitrate. 

Pots 46-4^. -249*6 g. activated sludge, contain- 
ing six times the amount of nitrogen in 16 g. i 
sodium nitrate. 

Pots 49 -51. — 110 g. slate-bed sludge, containing 
half the amount of nitrogen in 16 g. sodium 
nitrate. 

Pots 52-54. — 232 g. slate-bed sludge, containing 
tho same amount of nitrogen as 10 g. sodium 
nitrate. 

(Owing to the low nitrogen content of Harpenden 
sludge it was not possible to apply it in the pro- 
portion of Oil of nitrogen added as sodium nitrate.) 


First crop. 

Barley was sown on April 24, 1918, with seeds 
graded between 0*04 and 0*05 g. Ten seeds were 
sown per pot, but as soon as the soodliugj were 
about 2 inches high they were thinned out, leaving 
tho five stronge.st in each case. Observations were 
made througi.cut tho growing period, and at the 
close of tho ex;K riment (August 15) tho plants were , 
cut, the cars separated from the straw, and the 
green weights of l)otli recorded. Tho crop was 
then placed in a drying-room at about 90°, 
and, when thoroughly dry, the weights were again 
taken. 

Growth noted. 

37-39. Control. The plants grew well from thj 
first, the colour of the leaves being a yellowish- 
green. After two months’ growth they began to 
look unhappy as if they were starving, for the 
lower loaves were dying and the tips of tho upper 
leaves were shrivelling. This phase passed in anout 
a week, though the colour remained very pale, and 
very soon after this tho ears began to emerge from 
their sheaths, earlier than in any of the other pots, , 
.all of which had received nitr<»genoU8 manure. At 
the time of cutting the plant.s were very tall and i 
erect. 

40-42. Slodium nitrate. Within a month from | 
sowing these plants were stronger and darker than j 
the controls, and before long they began to tiller i 
strongly. The growth became very strong, tho ; 
leaves were particularly broad and dark green^ but { 
the plants were succulent and rather fiaboyj giving 
the impression that they would lodge easily. As 
time went on they became markedly shorter than 
the controls and the ears were m'Qch later in 
emerging from their sheaths, as the nitrogenous 


Ist Crop — Barley. 



Ho 

manure. 


Activated Blato bed Nitrate of 
sludge. BludKc. soda. 

Increase of dry matter In crop : 

65 22 51 per cent. 

Fig. 1. 


2nd Crop — Mustard. 



Fig. 2. 


2nd Crop — Mustard, 

jJoavy dressings 



No Activated Slate bed Nitrate of 

manure. sludge. sludge. soda. 

Inoreaie of dry matter In crop : 

^ 040 79 473 per cent. 


Fig. 8. 


c2 
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nianiiring t<^mh to lengthen the period of growth 
and to delay maturity. 

43-48. Activated sludge. Tlio pl.ants receiving 
an o(jUivalont dressing ol nitrogen (pots 13-15) re- 
somnlod tho sodium nitr.ate plants very closely from 
the beginning to the end of the, (experiment — so 
closely that it would have bwoi difficult to draw a 
<li8tinction. Those with a six-times dressing of 
nitrogen were also ver^' siiniiarj but at times during 
growth they gave the impression of btdng heavier 
than either those with sodium nitrate or a single 
dressing of sludge, an impression that was borne 
out by the weights after cutting. 

49-54. Shite-hfd sludge. The plants all through 
were in striking contrast to tho.se grown with acti- 
vated sludge. The type of growth rcsernbkHl that 
of the controls (37 — 39), being upright, with L'w 
tillers and pale y(‘IIowi.sh-gre<m leaves, maturing 
much earlier than the plants with RO<lium nitrate or 
activated sludge. The Harpenden sludge plants 
certainly looked better than the controls, and at 
the time of harve.sting those with the full dressing 
of .sludge (pots 52-54) were a little .shorter and 
darker than those with the half-dressing. 


still growing vigorou.sly, and it is certain that somo 
considerable amount of extra dry matter would 
have entered into the grain if it had been pos- 
sible to carry the plants on longer. The un- 
nianured plants and the slate-bed sludge plants 
seemed to have reached much the same stage of 
development, so that while the sludge did not affect 
the rate of maturing or the type of growth, it 
j caused a very considerable increase in crop, amount- 
J ing to 22% of the fresh weight and 31 y of the dry 
I weight, an appreciable diffi'rencc outside the limits 
I of experimental error. From this point of view, 
j therefore, the slate-bed sludge proved to be quite 
■ u u.soful .source of nitrogen, althougli unit for unit 
; the inereaso wa.s considerably less than with sodium 
j nitrate or activated sludge. The half dressing of 
j sludge (pots 49 51) gave plants that were very 
j similar to thos<> with the full dressing, except that 
the proportion of dry matter was .somewliat lower 
in both straw and oar.s. 

Second crop (for residual effect of shidge.) 

The dsiy after the barley crop had been removed 
the .soil in the pots was thoroughly stirred up and 
mustard was .sown. The setxl.s .soon germinated and 


Avei-atje weights of barley plants from three pots. 




j Oreon weight. 


Dry wtilght. 

(% 

% 

Dry in green. 


Pots. 

i 

Straw. 

g. 

Kars. 

g. 

Total 

V. 

1 

i Straw, 
q. 

Ears, 1 Total. 

1 g. j g. 

Increase 

over 

control 

dry 

in.itter. : 

Straw. 

Kars. 

Total. 

Control 

' 37-li9 

! 50-80 

20-20 

77-00‘ 

24-05 

"r"ll-27 i 35-32 


42-44 

1 ■'■■ 5 . 5 ^ 8 ” 

'' '45-80 ' 

Sodium nitrate 

' -10-4'J 

07-07 

.30-32 

127-09 

.38-43 

[' 15-03 ! 53-40 

T1]2 

39-3.r ' 


41-77' 

Activated sludge .. 
(1 cquiv.; 

“ 43-45 j 

88-88' 

84-82 

i2;{-70 ; 

' 88-30 

1 10-90 !“68“20 

04-77 

43-00 

' 57-15 1 

I 

4'7-04 

Activated sludge .. 
(6 equlv.) 

”40-48 

119'48 

34 - 05 “ 

153-53 


■■|“l9-28“; ~67-73 ' 

91-74' ' 

40-53 

50 03 

“4^13 

Slate bed sludge 
(I equlv.) 

“^4u-r)r 1 

0.5-18 

27^1 8 " 

92-30 “ 

26-«5 ‘ 

1 10-05 : 43-00 

21-75 

41-35 

59-04 

46-44 

Slate-l)cd .sludge 
(1 eipiiv.) 

62-54 , 

69-05 

25-48“' 

94-53 

30-45 

16-10 “46 55 

31-80 

44-11 

0.1-19 

49-'2(> 


A eompari.son of the jiV(Mage weights of pl.ints 
grown with similar amounts of nitrogen applied as 
podium nitrate, activated sludge, and slate-bed 
sludge respectively shoas a remarkable agreement 
between the results of the first two treatments and 
a marked falling otf in the ca.so of the slate-bed 
sludge. With .sodium nitrate and activaUxl sludge 
the total green weights of the plants were prac- 
tically the same, hut the sludge plants had tin' 
hoavii'r ears and the lighter straw. The dry 
weights show that a larger proportion of water is 
present when tin* nitrogen i.s applied as sodium 
nitrate, the percentage of dry matter in green 
being 470 with activated sludge and only ITH'/l 
with nitrate. So far, then, .as bulk of crop and 
percentage of dry matter are concerned, the acti- 
vated tilndge compares most favourably witli the 
more usual nitrogenous dressing, giving wliat was 
practically an equal return for each unit of 
nitrogen applied. The usi; of six times the amount 
of sludge gave a further increase of crop, both in 
green and dry weight, hut this increase was bv no 
means cornmen.siirate with the extra ex])eii.se of the 
very heavy dressing, ^ 

Slate-bed sludge, on the other hand, gives .a less 
marked result, though the increase over the un- 
manured plots is considerable. The amount of dry 
matter in the cars, moreover, is higher than that 
in the sodium nitrate plots, but this imiy he partly 
due to the inevitable difference in maturity at the 
time of harvesting. The slato bed sludge plants 
were fully developed, and it is probable that the 
passing of food material into the grain had come 
to an end, so that the dry weight would not increase 
further. The ears of the sodium nitrate plants 
were not nearly so far advanced, the plants were 


: in a fortnigld \\er<i thinned oiii to iiv<' iier pot, 

I no differences btdween the pots Ixong tiieu notiec- 
■ able. Tile plants were grown for about tliroe 
I months Ix'fore cutting. 

; 37-39. ('onfrol. I'lie f)lant.s did not make inucli 

' growth hilt remained short and stocky and .soon 
: showed .signs of starvation, while the lower leav<\s 
turned yellow and died off. Tho.si' were tlie 
: smallest )>lants all through th(‘ experiment. 

49-42. Sodium nitrate. The plants soon ran 
ahead and In'came tall and sappy, outdistancing all 
i othor.s exiept tlios<‘ with a six-times dres.sing ot 
activated sludgtu Xev(‘rtli('Iess, a fortniglit before 
laitting the lowest leaves were turning yt'llow, and 
at the close many of these leaves liad dic'd off and 
a g(K)d many more just above acre quite yellow. In 
spite of this all the upper leaves were very dark, 
and the plants were the only ones of tlie .si'ries that 
43^-48. Activated sludge.. The plants with tho 
single dressing resembled those with the .single 
dres.sing of .slate-bed sludge. They were rather 
better than controls, but the lower leaves liad died 
off and growth was much behind that with sodium 
nitrate or the heavier dressing of activated sludge. 
In the latter case, the plants were exceedingly 
strong from the beginning, and at tho end they 
were hefty plants with very dark green leaves 
throughout, a.s even the lowest loaves showed 
hardly any trace of dying off. Thi.s set .stood out 
markedly from all the rest. 

49-54. Slate-bed sludge. As stated above, with 
th<» single dressing the plants resembled those with 
a single dressing of activated sludge, but tho re- 
I sidual effect of the half-dressing was much leas 
j marked, and the plants did not look very much 
ahead of the controls. 
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Average weight oi mustard plants from three pots. 



Pota. 

Green 
wt. g. 

Dry 
wt. g. 

i % la* 

! crease la 
% dry ; dry wt. 
in crecni over 
' control 

1 

Control 


20-53 

3-23 

15-04 


Sodium nitratu 
Activated sliulac 

40-lli 

117-97 

18-52 

15-04 

473-4 

(1 equiv.) 

Activiited sludge 

43-45 

! 44-7 

1 

0-03 

14-92 

105-3 

(0 equiv.) 

Slato-bcd sludgo 

40-48 

290-57 

33-68 

11-34 

939-7 

(J equiv.) 

Slate-bcd sludgo 

49-51 

28-73 

3-75 

12-94 

16-1 

(1 equiv.) 

52-54 

42-17 

5-78 

13-77 

790 


From tho above table and from the comparison of 
the growing plants it i,s clear that, while .single 
dressings of slate-bed and activated sludges had a 
certain residual manurial value in these experi- 
ments, the actual increase of (Top was not of any 
great significance. Sodium nitrate, however, in 
similar dressing left a considerable amount of avail- 
able plant food, which was more than doubled with 
the heavy dressing of activated sludge. In the 
latter ca.se tht) water content of the mustard plants 
was very high, much higher than with sodium 
nitrate or tho lighter dressing of sludge. 

From the results of the foregoing experiments it 
is clear that activated sludge* has a very real 
manurial value by rea.son of its relatively high con- 
tc'Ut of nitrogen in a readily available form. The 
practical difficulty of drying the sludge containing 
98% of water as it conu\s from tho settling tanks 
has yet to be overcome, but if an economic drying 
process can bo found activated sewage sludgo pro- 
mises to iK'come a valuable manure for the farmer 
and market-gardener. 

There are comparatively few sewage works of any 
size where slato beds are in use. However, it may 
bo worth noting that sludge from these beds has a 
definite manurial value and descr\eK the attention 
of farmers and gardeners wherever it is available. 

Discussion, 

Dr. S. llii)F..\ri said that tho most rem.irkablo 
feature in the results given was the phosphorus and 
potash content of tho Withington activated sludge. 
Calculated o the dry matter it contained no less 
than 1T2 c! potash, whereas tho other sludges 
referrerl to containcnl only 0’08%. How could tho 
presence of this high percentage of potash bo ac- 
counted fori Tho activated Kludge also contained 
3% of phosphoric acid, whilst tho otherH contained 
a very siimll (piantity. These figures might account 
tor the fai t that activated sludge wa.s* a better 
fertiliser than the others, quito apart from its 
nitrogen content. On the other hand, it was known 
that with all these sludges the difficulty in getting 
the fertilising value in an available form wa.s largely 
duo to the presence of oils and fats in tho sludgo. 
Perhaps distillation of the sludgo would bo resorted 
to, especially when it could bo got with such a low 
water content as 7% as had boon shown in tho 
paper. During the war he Inid suggested that tho 
soluble nitrogi'u of sunvage might be a useful source 
of nitrate for explosive.s purpo.ses, and ho had made 
some calculations which sho\ved that it would bo 

t )ossible to recover the soluble nitrate from filter 
>eds if they were allowed n ,turally to evaporate in 
large covered glass areas proti'cti'd from tho rain — 
in fact, by imitating the (!onditions that obtained 
in Chili, India, and clsowhcro. If it were pos.sible 
to convert the whole of the nitrogen in sewage into 
nitrate and then evaporate tho water from the 
filtrate, this would produce a most useful stimulant 
and fertiliser for plant growth. 

Mr. John Huohrs said that sewage sludge could 
be completely dried by spreading it in thin layers 


and protecting it from the rain ; it could then easily 
be ground. 

Mr. F. H. Sams said that the fertilising value of 
the residue from the distillation of sludge was very 
small ; it only contained 0‘7 of ammonia, and the 
organic matter had b<x>A destroyed. The trials 
carried out at Rothamsted might have been supple- 
mented by including a sewage sludge as pumped 
from settling tanks on to the land. 

Mr. W. T. Lockktt agreed that it might be ad- 
vantageous to subject activated sludgo to some pro- 
ce.ss of distillation to obtain oils, ammonium sul- 
phate, and other cornpound.s. 

Dr. H. T. Calvert (Ministry of Health) said that 
sewage sludges could be dividc'd into half a dozen 
or more classe.s. There were chemical or precipi- 
tat'd sludges, sludges with trade waste, sludges 
with a high percentage of gr(‘ase, and those with 
little or none. A process was in successful operation 
at Huddersfield in which the grease was extracted 
from sewage sludgo by means of a solvent, and the 
resulting sludgo was then sold as a fertili.ser. This 
iiivolvea drying by heat, thus destroying plant 
seeds in the sludge, and he was hopeful that the 
activated sludge could be suhjectea to a similar 
process. Ho rather looked to that solution than to 
distillation. A feature of the experiments descrilied 
in tho paper was tho largo amount of activated 
sludge used in one pot experiment ; that suggested 
to him that wo were, perhaps, not proceeding on 
quite the right linos in speaking of the sludge being 
dependent entirely on its nitrogen content for its 
fertilising value. The nature of tho soil ought to 
be taken into account, and experiments vshould ho 
made in altering tho nature or the soil. 

Mr. Richards, in reply, said that the high con- 
tent of potash in the Withington sludge was cer- 
tainly very striking. Tho figures of analyses made 
at Rothamsted agreed very closely with those given 
by Dr. Ardern as typical for this sludge. Other 
samples had been analysed at Withington. and tho 
results showed that the sludge there did contain 
a high percentage of potash. At tho same time, 
he was at a loss to understand why it was so high 
(simpared with other .sludges. On tlu^ other hand, 
ho thought there was some possibility of an ex- 
planation being forthcoming of the high content of 
phosphorus. There was a sulphur cycle and a 
phosphorus cycle a.s well as a nitrogen cycle, but 
very little attention had been paid to the two 
former, and it was possible that the phosphorus, 
passing from the inorganic to the organic form, 
might contribute in the same way as nitrogen pro- 
bably did, to increase the phosphorus content of the 
sludge. The pot culture experiments de.scribed in 
the paf>er were only a preliminary to a fairly large 
piece of work which had been planned out at 
Rothamsted under Dr. RnsselPs direction. They 
were trying not merely to find out the fertilising 
value of samples of activated and other sludges, but 
they ^ylyo producing activate<i sludge in sufficient 
quantities to test it on the Rothamsted experimen- 
tal farm. Laboratory experiments wore also in 
hand from wliich they hopcsl to get information 
as to where the, large amount of nitrogen in activ- 
ated sludgo came from ; was it due to the fixation 
of atinospherie nitrogen, as had been suggested in 
some quarters, or was it derived from the ammonia 
in the sewage? With regard to the possibilities of 
distillation, that was largely an engineering pro- 
position w'ith w'hich he was not competent to deal. 
The de-w'atering problem had not yet \ k^u solved, 
and it was a very serious one. In the ease of the 
little plant at Harpenden, the works w-ere excavated 
out of the solid chalk. By making a lagoon in the 
chalk and pumping the sludge into it under a 
waterproof cover ho had been able to get the sludge 
into a spadeahle condition in about a fortnight, 
i.e., 15% of dry matter. In that state it could be 
carried on a farm cart, but beyond that it did not 
yield its water very readily. With regard to the 
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residual value of the sewage sludges when applied 
in heavy dressings, the pot-culture experiments 
were not oomparable with actual operations on the 
farm. The pots were kept in a glass-house protected 
from rain, and leaching did not take place. The 
only water was that given when it was required, 
so that the results were rather better than would be 
obtained, probably, on the farm. Generally speak- 
ing, he thought that the fertilising constituents 
of activated sludge which were not taken up by the 
first crop had a reasonable prospect of being taken 
up by the succeeding crops. 


Nottingham Section. 

Medinq held on May 19, 1920. 


MR. J. WHITE IN THE CHAIR. 


THE DELIQUESCENCE AND DRYING OF 
AMMONIUM AND Al.KALI NITRATES AND 

A THEORY OF THE ABSORPTION OF 
WATER VAPOUR BY MIXED SALTS. 

BY E. D. R. PRIDEAirX, M,A., D.8C., F.I.C. 

The application of scientific control to the pro- 
cesses of drying and grinding salts will require a 
more complete knowledge than is at present avail- 
able of the vapour pressures of the various systems 
which can be forniea by salt hydrates^ solutions, etc. 
In the case of anhydrous salts, which alone have 
been considered in this paper, the tendency of the 
saturated solution to lose water to an atmosphere 
in which the pressure of water vapour j.-? pi will be a 
function of the ratio pjp, V being the pressure of 
water vapour in equilibrium with the uni variant 
system, salt, saturated solution, vapour at a given 
temperature, 'i’he application of high drying tem- 
peratures in the hope of thereby iiicrea.sing p^ so 
that it is unquestionably above p, while usually suc- 
cessful in thi.s object and in securing rapidity of 
drying, may, on the other hand, be undesirable on 
account of the existence of transition points or 
possibility of decomposition and on account of the 
(vost of maintaining these higher temperatures. 
For each salt there is probably an optimum tem- 
perature in determining which the e<juilibrium 
vapour pressures must be taken into account. These 
pressures, p^, as well as those p of the atmosphere, 
may conveniently bo referred to that of saturated 
water vapour ps at the same temperature, and the 
dehydration tendency of the .salt expres.sed a.s its 
relative humidity, pJpSy wliich is comparable to 
the relative humidity pjps of the atmoaphere. The 
greater is pJps the more favourable will be the 
conditions for drying the salt at ordinary tempera- 
tures. If the ratio relative luiniidity of salt to re- 
lative humidity of air (or pjp) ri greater than 1, 
drying is possible, and a suitable figure by which to 
express the speeds of drying would probably be the 
Van’t Hoff maximum work cxprission A filr log, 
pJp for 18 g. of water. Similarly, the tendency 
to deliquesce under atmospheric conditions is a 
function of the ratio pt IPi. 

In the determination of the vapour pressures 
which will just produce deliquescence in the pure 
nitrates and in a mixture at various teTii{)(;ratureH 
the kind co-operation of Dr, R, M. Caveii i.s grate- 
fully a(?knowledged. 

Experimental . — The pressures of saturated solu- 
tions were measured by two distinct methods, i.e., 
by the direct and the differential tensiraeter. The 
former (the Johnston ten8iineter)was similar to that 
used in determining the pressures of saturated 
ammonium nitrate above 0. (J., 1919, 853 t). 


On the whole, this method is preferable for measure- 
ments at higher temperatures or when only a few 
measurements are r^uired for each of a wries of 
solutions. The differential tensimeter is in- 
dependent of the barometric pressure and is par- 
ticularly well suited for measuring small differences 
of pressure at lower temperatures at which a long 
time may be required for the attainment of equili- 
brium. 

The JohiEston tensiinetcrs may be in one plane, 
although they are often bent round for convenience 
of use. The differential tensi meters were of the 
usual typo. One bulb contained the saturated 
solution and solid salt, the other, water or another 
saturated solution. In all measurements the solu- 
tions were maintained at the temperatures until the 
pressures, or pressure differences, were constant, 
and at least for a quarter of an hour. AVlien the 
manometer liquid was mercury the readings were 
corrected to mercury at C. by the approximate 
formula A = k„ (I - 0 00017331). When it was bromo- 
naphthalene the heights, h, in cm. of bromonaph- 
thaleno were multiplied by the factor 10D-rl3'696, 
D being the previously ascertained density of 
broinonaphthalene at the temperature in question. 
The factor varies from I’lOS at 10° to 1‘090 at 
35° C., and the result is in mm. of mercury at 0°. 

Ammoniurn nitrate. 

Table I. 

Presmires of saturated solutions of ammonium 
nitrate. 


Difference 
Temperature water mlniiB 

Water. 

Solution. 

Measured 

lie 

solution. 

3 00 . . 

10-21 

7-21 

directly. 

12-2 

. — 

— 

, — 

Tl 

16-0 

4 ‘25 . . 

12-78 

8-63 

. . — 

150 

— 

— . . 

. . — 

. . 10-5 

17-5 

4'h» . . 

14-72 

0-83 

— 

17-6 

4 90 . . 

1600 

10-01 

. . — 

190 

5-7 

10-40 

, . 10-76 

. . 

20-4 

e-5 

17 84 

. . 11-34 

. . — 

20*7 

. . — 

— 

. . 12-3 


220 

711 .. 

10-66 

12-55 

— 

23-9 


— 

— 

14-8 

241 

! ’. 8-57 . 

22-31 

. . 13-74 

. — 

25-7 

9o:. . . 

24-55 

. . 14 60 

15-5 

27-0 

. . 10-45 , . 

26-65 

. . 16-20 

— 

27-3 

■ — 

— 

. . — 

18-8 

28-0 

. 11-70 .. 

28-10 

.. 16-40 

— 

29-3 

. . 12-90 . . 

30-31 

17-41 

— 

301 

. . — - 

— 

— 

. ; 19-8 

80-3 

14-10 .. 

31-92 

.. 17-82 



8115 

.. 14-70 .. 

33-70 

19-00 

— 

31 CO 

1500 .. 

34-58 

. . 19-58 

. . — 

31-70 

— 

. — 


. . 20-3 

3200 

— 

— 

— 

. . 21-0 


In column o are given the pressurc.s determined in 
the JohiLston tensimeter with mercury. In column 
2 are the differences of pressure between water and 
saturated ammoiiiuin nitrate in the differential 
ten.simeter with mercury. By subtracting these 
from the corresponding pressures of saturated water 
vapour the pressures of ammonium nitrate are ob- 
tained (column 4). They are, on the whole, about 
1 mm. lower than tho.se obtained by the direct 
method. A formula has been calculated which re- 
produces tho pn-.ssure of saturated ammonium 
nitrate up to 32° C. log p - 7'425 - 18C9 / T. 

Table II. 

Teini)erature. PreMure of Relative 

solution from humidity, 

formula. 


10 



. . 6-7 . . 


. . 0-7« 

15 



.. 8-7 .. 


.. 0-70 

20 



.. 11-2 .. 


. . 0-66 

25 



.. 14-5 .. 


. . 0-61 

30 



.. 18-3 .. 


.. 0-67 

35 



. . 23-2 . . 


.. 0-56 

38 



. . 29-9 . . 




The vapour pressures do not rise very sharply with 
rise of temperature, the increase between 11° and 
32° being only about 13 tnin. as against 25 in the 
case of pure water. Consequently the increase in 
speed of drying resulting from rise of temperature 
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is not so great os in the case of less soluble salts like i 
potassium nitrate. Deliquescence will not take ^ 
place and the salt can be dried in air of a relative ' 
humidity below 0*7 at 16°, whereas at 32° the rela- ; 
tive humidity must be below 0*6. i 

Potassium nitrate . — This salt has been taken as j 
a standard of deliouescence in Marshall’s “ Explo- I 
sives,” not only tor other nitrates but also for ' 
hygroscopic mixtures such as black powder. It ; 
seemed desirable to obtain its direct relation to 
ammonium nitrate by means of the differential 
tensimetor using broinonaphthalcne. The differ- 
ential pressures so obtained are given in Table III. 

Table III. 

Pressures of saturated potassium nitrate solutions. 


Seriks I. 



Ilifferenre 

I’rcsBim; of 

Pressure of 

re 

KNO,-Nir*XO, 


KNO, 

110 

1*80 . . 

7*2 

90 

17*8 

3'59 

10*3 

13*9 

28*1 

5 08 

13*1.5 .. 

18-8 

24*8 

001 

14*1 

20*7 

260 

7*25 

14*5 

21*75 

26*9 

7-89 

16*2 

23*9 

280 

8-44 

J6*5 

250 

29*05 

y'2(i 

17*2 

20 4 

29*65 

U*5« 

17*5 

27*1 


M'uter inlmis 
KNO, 

water 

KNO, 

27*4 

1*12* .. 

27*2 

2608 

28*8 

1*4.5* . . 

29*0 

28*16 

20*0 

8*1 

15*3 

23*4 

20*68 

8*35 

16*7 

24*05 

27*00 

90 

16*4 

25*4 

28*61 

9*57 

17*2 

26*77 

29 60 

10*20 

17*9 

28*1 

30*66 

11*02 . . 

18*8 

29*82 

31*00 

11*00 

19*5 

31*1 

31*22 

11*35 

19*2 

30*65 

31*79 

11*80 

20*3 

32*1 

32-1 

121 

20*1 

32*2 


Tho two measurements marked with asterisks are 
those of saturated water vapour against saturated 
KNOj. Two scries of results in different tensi- 
meters give results which differ by about 0*6 mm. in 
tho overlapping part of the curve. On adding the 
pressures of ammonium nitrate, there is obtained 
the pressure curve of saturated potassium nitrate, 
whi(ui lies very close below that of water at those 
temperatures. The relative humidities pjp found 
thus are given in column 2 and those given by 
Marshall in column 5. 

Table IV'. 


Belative hu: i'dity of potassium nitrate in terms of 



saturated 

water 

vapour. 





Kclativo 

Relative 

t'C. 

PlKNO.) 

;nihO) 

liumiflity. 

humidity 

(Mursliall) 

0° 

. . — 

— 

. . 

0*97 

10 

8-5 

917 

0-93 

. 0 965 

16 

.. 11 0 

12*70 

. . 0*915 *. 

-- 

20 

. . 100 

17-39 

. . 0-02 

. 0-947 

25 

21*2 

23-55 

. . 0-90 

. 093" 


or 22*0 


or 0-33 


30 

29*2 

31*55 

0-925 . 

. 0*925 

820 

.. 330 

85-30 

0 93 

— 


The vapour pressures of mixed s(dts . — Commercial 
salts usually contain small quantities of others, i.e., 
in the case of ainmoiiium nitrate, sodium nitrate, 
ammonium sulphate, etc. These affect the relative 
humidity, and the most important in this resp(xd 
will be the more soluble .salts such as sodium nitrate?. 

A theory of the mechanism of deliquosocnce in such 
a mixture has been propounded (below) and has been 
tested on experimental results. 

The vapour pressures of mixtures of ammonium j 
nitrate and sodium nitrate were measured against ' 
those of pure ammonium nitrate, "piere are two ' 
extreme solutions possible with solid ammonium 
nitrate in excess, (1) that containing tho two salts : 
in the same ratio as in the mixture; and (2) that 1 
saturated with both salts. Case (1) was first investi- : 
gated by means of a solution made from ammonium 
nitrate and. 2% of sodium nitrate. The vapour I 


pressure differences between this and pure ammo- 
nium nitrate were somewhat irregtlar, but the 
latter was higher. Tho difference at the highest 
temperature employed (42°) was only 1 cm. of 
bromonaphthalene or Tl mm, of mercury. 

Case (2) gives the mosb imixirtant measure of the 
effect of other salts, according to the opinion of 
T. M. Lowry, who states th.at when the ammonium 
nitrate contains 2% of sodium nitrate tho deli- 
quescence is determined by tho vapour pressure of 
tho solution saturated with both salts. 

Table V. 

Differences of rrressurc between saturated NH^NO, 
and NH,NO.+NaNO,. 



p In cm. of 

p in mm. of 


bromonaphthalene 

mercury. 

11*60 .. 

. . 1*26 . . 

. . 1*40 

14*15 .. 

. . 1*4.6 . . 

. . 1*00 

10-05 .. 

. . 1*65 . . 

.. 1*82 

17*96 . . 

. . 1*81 . . 

. . 1*99 

20*35 . . 

.. 2*02 .. 

. . 2*22 

22*70 . . 

. . 2-34 . . 

. . 2*676 

26*20 . , 

. . 2-68 . . 

. . 2*946 

27*63 . . 

. . 2-99 . . 

. . 3*276 

29*80 . . 

. . 3-37 . . 

. . 3*786* 

30*31 . . 

. . 3*40 . . 

. . 3*78t 

32*20 . . 

. . 3*79 . . 

. . 4*14 

34*00 . . 

.. 4*11 .. 

. . 4*60 

30*05 . . 

. . 4*65 . . 

. . 6-06 

39*10 . . 

. . 5*44 . . 

. . 6 91 

37*84 . . 

.. 6*15 .. 

. . 6*60t 

36*72 . . 

. . 4*85 . . 

. . 5-28t 


•Upwards. t Downwards. 


The vapour pressures of a solution saturated with 
respect to both ammonium nitrate and sodium 
nitrate were measured against one saturated with 
the former alone, in the dilferontial tensimeter, 
using bromonaphthalene and a milk-glass scale 
reading in |-min. The readings were converted 
into mm. of mercury at 0° in the manner already 
described and are given in Table V. ; also on the 
graph. It will Ixj seen that the differences in pres- 
.sure arc considerable — from 2 55 mm. at 10° to 
11*25 at 38°. At a temperature of 30° a sample of 
ammonium nitrate containing sodium nitrate will 
alKSorb moisture or be impossible to dry at the low 
relative humidity of 14*3-7-31*65=46% , whereas in the 
case of pure ammonium nitrate this limiting rela- 
tive humidity is 18*5-^33 or 66%. This shows the 
added diflicuity of drying an impure salt and also, 
if such has to bo dried, that raising the temperature 
is not necessarily and in all case.s advantageous. 
(See Table VI.) 

Table VI. 


Pressures and relative humidities of saturated 
NH,NO,+NaNO,. 


I* 

Pressure 

Pressure 

Relative 


NH*NO, inlmis Nll 4 NO,+ 
NH 4 NO 3 + NaNO, 

NaNO. 

humidity. 

10 ^ . 

.. 1-27 .. 

5*4 .. 

. . 0*69 

15“ . 

. . 1*09 . . 

7-0 .. 

. . 0*56 

20 “ . 

. . 2*22 . . 

9 0 . . 

. . 0*51 

25“ . 

. . 2*90 . . 

11-6 .. 

. . 0*49 

.30“ . 

. . 8*73 . . 

14*0 . . 

. . 0*46 

35“ . 

.. 4*70 .. 

18-5 . . 

. . 0*445 

38“ . 

.. 5*62 .. 

211 .. 

. . 0*43 

Much 

valuable evidence 

on tho 

course of deli* 


qiiescence or desiccation is afforded by the experi- 
ments of Lieut.-Col. J. A. Hall, M.Sc., D.Sc., to 
whose kindness the author is indebted for permission 
to use them in tho present paper. The salt investi- 
gated was sodium nitrate, which is deliquescent 
under ordinary atmospheric conditions correspond- 
ing to its high solubility, 87*5 at 18° (ammonium 
nitrate, 182 at 18°) and vapour pre.ssuro of a 
saturated solution, 25 mm. at 31*8°, obtained from 
an extrapolation of the prc.ssure concentration 
isotherm given in Landolt and Bernstein’s tables. 
The effects of the addition of varying quantities of 
sodium ohloride to sodium nitrate are qualitatively 
comparable to ^ose of the addition of sodium 
nitrate to ammonium nitrate. 
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The method of J. A. Hall briefly consists in 
exposing the pure or mixed salts iii an enclosed 
space to atmospheres of (.“onstant and definite 
humidity from a large excess of water, or a(iueous 
sulphuric acid, kept at constant temperatures. The 
samples, of approximately the same wt'ight, surface, 
and depth, were exposed in weighing bottles and 
weighed at intervals. It was found by preliminary 
experiments that these variabh's, and likewis<? the 
fineness of grinding, had cfF^icts on the gain of water 
which were only of secondary magnitude compared 
with those of the variables under (examination : 
pressure of Avater vapour and the (“omposition of the 
sample. The salts were dried to constant weight 
at 0. and ground so as to pa.s.s a 10-me.sh 

I’rossurcs uf sutiir.ik'd solution?. 

Highest curvo KNO,. 

Ml'lcllo curve NH«NO,. 

Lowest curve MIiXOjLNjiNOj. 



sieve but be retained by a 00-mesh si(*ve. The rate 
of absorption of water, (bdcrmiiied by weighing at 
regular intervals, shows fluctuations which arc duo 
no doubt to the effect of varying convection currents 
on the vapour transference and of varying rates of 
diffusion in tlm solution. These flucttialions arc 
effectively smoothcsl out by continuing th<‘ com- 
parison over long periods, and thus the differences 
in the rate of gain per unit weight of salt and unit 
time for different mixtures ar(‘ ch’arly reveahd. 
The absorption metluxl is admirably adapted for 
investigating the b(*hnviour of pure and commercial 
salts exposed to varying atinospher(\s for long 
periods. It gives little or no information, however, 
about the “ first deliqiiesf'eiue ” of mixtures of two 
salts as determined alwve by tlio Uuisi meter method. 
The final deliquescence or continmd deliquescence 
(see below) is, however, definitely delerinimd. 

Theory of delaine keener of mixtures. 

A soluble salt, A, is considered, which is mixed 
with a few per cent, of anoth{?r soluble salt, B. 
A fundamental assumption, justified by general 
eTOorience and a few definite measurements, is that 
all solutions containing both salts and saturated 
with respect to one (in the.se cases A is the more 


soluble) have a loAver vapour pressure than that 
saturated Avith A alone. It is applicable therefore 
chiefly, and in its siniph'st form, to salts Avhich 
crystallise anhydrous and Avhich do not form double 
salts under the conditions. When the mixture is 
exposed to Avatcr vapour, this Avill dissolve the sur- 
face and, no doubt, in time make its way round the 
grains in thi' interior of the mass It will attack 
in the first place the particles of B which are distri- 
butcil over the surface of the grains and Avith them 
■ form the solution, saturated Avith respect to both 
A and B, Avhich lias the loAvcvst vapour pressure, 
p,, that Avhich is dc'tcrmincd by tensinioter 

measurements Avith large amounts of both A and B 
and their solution. On the addition of more water 
i more .solution will he foriueil, which is still saturated 
I Avith respect to A but unsatiirattsl to B, since there 
; is no longer sufficient B to give the required fixed 
ratio of B to A. Later thij Avholo surface of each 
grain Avill be covered Avith a film of solution which, 

; given uniform distribution of B in A, finally has 
i the .same ratio of B to A ns that in the total mixture. 
The vapour pressure rises to p,. The relative 
humidity, Pj/p-t, Avhich is characteristic of this long 
deliquescence is higher than that, pjpi, of the first 
deliquescence. If the mixture contains 1% or less 
of B, p, may be much less than p,, as has already 
Ix'en noted in th(A case of ammonium and sodium 
nitrates. What happens aftcrAvards depends upon 
the magnitude of the pressure p of the atinosphero. 

I If this lies hetvva^en p, and p,, the absorption of 
I moisture Avill stoj) behiro the sc'cond deliquescence 
I is rearht^d, the impure salt Avill only take up a 
[ certain amount of moisture (rf. remark quoted from 
j J. A. Hall’s paper after Table III), In the case of 
pure salts, of course there is no such stabilising 
; influence; they cannot attain an equilibrium con- 
i' dition of partial deli(iuoseence, hut if p is over so 
! little greah'r than p,, the whole Avill dissolve in 
' time. 

If the mixture of salts is not moved, only a small 
amount of solution Avill form on the surface. But 
Avith stirring and grinding in this atmosphere, nmre 
solution Avill be formed, i.e., so much ns contains 
' the Avhole of B and so much of A as will give the 
ratio B/A of a solution which at the same time has 
a pressure p, and is saturated Avith A. If p is 
higher than p,, the surface film will extend inwards, 
giving finally a .solution in which the salts are 
present in the ratio of the original mixture. 

Series I. — Saturated atmosphere 23° C. Vapour 
pressure of water 21 mm. 

Gains in weiyht of y<ty variiini/ innounts of 
' NdCI in atmospheres of different humidities. 


Wci'jM of Hdm ph' a 'yj. Tims in hours. 

Na(1% 


From .start 

Interval 

None 

nos 

0-5 

20 

3 0 

' 22-5 

22' 5 

0(»5r) 

0()04 

0’0M5 

0090 

0148 

; 45 5 

23 


O-OOO 

0()80 

(loss 

0-111 

au 

2:;-5 

0 0411 

0002 

0007 

0103 

•110 

4M) 

21 

0 ()()4I 

(1054 

0004 

0 075 

•099 

; JHA-5 

26- r> 

00(40 

0 104 

0105 

U0S6 

•130 

i 13d 

21-5 

0(105 

0004 

0 090 

0104 

■106 

i Totals 


()-3:>4 

0'4<IH 

0491 

0-552 

0-704 

1 ST K. per hr. 

O-.il 

0-50 

0-71 

0-SO 

10 


1 In this Serb's tlu^ difference between the pressure 
' ph of saturated water vapour and of all po.ssible 
' solutions was eonsiderabh3. ITio first deliquescence 
of the mixture samples Avas rapidly completed and 
, not recorded, the subsc'quent gains recorded re- 
: jiresent the rates of transfer due to the difference 
! between 21 inm. (p^) and the final pressures p, cor- 
' responding to solutions saturated with sodium 
; nitrate and containing sodium chloride to potassium 
nitrate in the proportions of 0 08%, 0*6%, etc. 

I Th(! mean rates of gain over several periods show 
' a steady increase Avith increasing percentage of 
.sodium chloride. Had the deliquescence pressure 
been duo to solution saturated with respect to both 
salts the rates of absorption would have been oon- 
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stant for all the mixtures. This was probably the 
case in the oarIie.st stages of deliquescence. 

Serii‘s II. Atmosphere over sulphuric acid 

at 23° C. Vapour pres.sure 13 mm. Jidative 
hum id if If (12 ' . 

’I'imo .N.iOl 

iutcivalH Noiic U-O.H ()•:» 20 3 0 

22- 5 O-OOl 0(100 odlO OUl.S Od77 

23 OOOO 0-002 0-010 0-010 0-034 

23- .'» 0-000 0001 o-oor. O-OO.'i 0-027 

21 0-000 0-000 0-002 0 004 0-01. S 

Totula 0-001 0-000 0-030 0-037 0 laO 

It would appear that in .such an atmo.splu're there 
is a percentage of water capalile of being held by 
sodium nitrate containing salt which depends 
among other things uiion tlie percentage of .salt. 
Ht'ries 1. in the saturated atmosphere showed no 
slacking off of the rat(' of absorption, whicli would 
imply that in such an atmospher<! the end eondition 
would b<* when all the sam|)h! uas in solution in tlui 
absorliod watcu*. 

In Series J1 the aqueous vapour pressure of the 
sulphuric acid used was lu'arly or quite, equal to 
that of the solution of the pure sodium nitrate. 
With 0'0H% of sodium chloride the solutions formed 
in the early stage.s with a fairly high ratio of 
chloride to nitrate have pressures which are lower 
than p. They absorb water, but the rate of absorp- 
tion falls to /.ero in 39 hours, th<‘- .solution formed 
by that tim<' having a pressure nearly equal to p. 
With 0'5% of chloride the initial rate of absoiqition 
is greater, but again falls in time to a low value. 
The first solution which absorbs and deliquesces 
continuously will be that which, having a ratio of 
B/A ecpial to that of the original mixture and satu- 
rated with A, has :it the sanu' time a pressure below 
p (i.e., 13 mm. .at 2.‘5° ('.b This mixture will he 
recognis(Hl l»y t! fact that the rat('. of absorption, 
beronii's constant, which had <'cidently not taken 
plac<' even in the last expc'rimcnt with 3*3 ol 
chloride. 

S € r i V .S' 7 C . * — A tmo s p her e o v e r 4 3 7 '■[ .o/ ? p h r r i cor id . 
Uupoin‘ pressure 10 inm. Jtelofire h/uuiidHif 
4Sb, . S(d(. icet. 

'I’imc X.'it'I",, 


intervals 

None 

0 08 

(1 .7 

2-0 

3-0 



W'cifilit 

of water 

at Sturt. 



0-I2S 

O-Kifi 

0 210 

0-208 

0-2S.7 


"-asti 

0 14.7 

0-1, “2 

0-197 

0 2S0 


( 12 

0-072 

0-143 

0-188 

0-288 

or, 

(.1 -11 i 

0-040 

0121 

0-1 SI 

0-291 

2.'* 

OliiM 

0-010 

tl (",U 

0-1S3 

0-294 

I(i 

(lOO.S 

0(1 1.-) 

O-O.SO 

0-183 

0-290 


♦The numhf-rH aro those selected from tlic orinin.il paper, and 
hcrif-r. aro not eoiiseeiitive. 'I'hosi- not st-le<-led arc* quite sliuilar. 

Thes<- results shotv the reversal of deli(|Uescen( e. 
The wet salt was placed in an atmosphere of lower 
vapour pressure than its own. The los.s should liave 
been uniform in the case of the pnii .salt, but jtro- 
b.ably the slowness of ditiusion in the solution inter- 
feres with regularity of loss. It is evident, however, 
that witli about 2 ol chloride there is very little 
loss, and with 3 6 / a gain. Such a mixture could 
not bo dried at this temperaturo unless the per- 
centage of saturation of the atmosphere was roducerl 
below 18. 


Series V 

. — Saturated atmosph ere 

at 13° C, 

Vapovr 



pressure 

11 mm. 



Time 


Perrciit; " 

e of salt. 



I utervali 

None 

0-08 

0-5 

2-0 

36 

24 

0-047 

0-061 

0-07P 

0-080 

0077 

23 

0047 

0-048 

0 054 

0-055 

0-070 

26 

0-047 

0-052 

0-005 

0-064 

0 072 

TotaU 

0141 

0151 

0-180 

0-199 

0219 

Mr. per r. 
per hour 

0-392 

0 42 

0-525 

0-55 

0-61 


These results are similar to Series I, and show 
the constant gain of water from a saturated atmos- 


phere at a lower tomixjrature, at rate.s which vary 
also with the percentage of chloride Idio method is 
particularly valuable at these lower temperatures, 
at wdiich it is sometimc« dilHeult to obtain concord- 
ant results with tmisimetcrs. 

riiiversity College, Xirttingbam. 

Discvsbion. 

.Mr. Richmond referred to the practical us(^ which 
might lie rmule of such mcasurenu-nts in the 
grinding and drying of salts and in laboratory dry- 
! ing proce.sses. Sfieciniens of the same salt often 
differed considerably in their tendency to deliquesce, 
strikingly illustrated by the behaviour of the 
(‘otnnion salt of the housi'hold. H(‘ would he glad 
I of any inforinatioii as to the best conditions for 
; drying salts and for analysis. 

! Mr. Wii.KiK said that tetrahydruted potassium 
' sodium taitrat.o presented some nuimifacturing 
I difficulties. One sample might give a dry powder — 

1 another apparently similar a coherent ma.s.s. Dur- 
! ing grinding the chemically combined water w'as 
I liberated, and the substanee then probably erystal- 
I lisixl again. In drying aiiueon.s and hydro-alcoholii^ 

; liquors to constant weight in water ovens did a 
I higher tenqxuature possess any advantages p 
i Mr. Dcnfokd called attention t<3 the fact that 
tlui drying of glue was much influenced by the state 
of the atinosplnwe, and that it was possible by suit- 
able plant to reduce the time very much — an 
irnportajiL factor in commercial suclcss. 

'J’he AvTifOK, in rei)ly to Mr. Richmond, said that 
cas(^s differed so lunch that it was impossilde 
to make g(‘neral rules, hut it seemed to him better 
where i>ossihle to dry at a relatively low' tempera- 
ture and lo (b'cnuise the relative humidity of the 
atinospher(‘. The speed of drying in a vacuum 

was prohalfly much greaU'r than (‘V(‘n in a rajiid 

current »)f (iry air. In answer to Mr. AVilkie, ho 
did not ch'sire to minimise the undoubted advan- 
tages of drying at higlnu’ tiuniieratnres, especially 
the gain in sjx'cd, hut iiK'rely to point out possible 
dang<'r of an uuuect'ssarily high temperature'. The 
drying of ,<rlue. not being a n'versihle process, could 
not he susceptible to exact ineasureiiients similar 
to those on salts, yet measnrcnn'nts would no doubt 
have SOUK' a|q>lieation. One application of a know- 

hslge' of the pre'ssnres of salt solutions to tliis 

imlnstrv might he in making atmospheres of con- 
trolled humidity. 


Communication. 


; THE EFFECT OF THE ADDITION OP 
(CERTAIN FATTY ACIDS ON THE INTER- 
! FACIAL TENSION BETWEEN B.P. PARAFFIN 
OIL AND MERCURY. 

I HY Sll.VNTI SWAUVr.V DII.VTN.^OAR AND WII.UIAM EDWARD 
I CARNFll. 

I In a recent communication on “ The theory . nd 
pra(‘tie<‘^)f lubrication ” (.1., 1920, -At t). AVells and 
■ Sonthcomhc have mentioned that Professor Lewis 
1 has measured the interfaeial tension between oil 
and inercnry. 

fl’he following measurements on the interfaeial 
tension betwc'en B.P. paraffin oil and ineivnry and 
the effects of the addition of tlie erganieae ids on the 
mctal-oil interface, kgan in October, 1919, at the 
Huggostioii of Professor F. G. Donnan, who 
definitely considered it as si problem of lubrication. 
Although tho complete seri'^'H of organic fatty 
acids has not been examined, on account of the 
difficulties in procuring some of them, the interest 
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created by the communication of Wells and South- 
Combe demands that our results should be published 
iritnout any more delay. 

Since there is no method yet known for 
measuring the solid-liquid interfacial tension, the 
liquid metal mercury was chosen. B.P. paraffin 
was selected on account of its definite composition 
and its high viscosity and Iiigh boiling point — 
properties which are good characteristics or an oil 
for lubrication purposes. 

The fatty acids wnich wore tried wore pure except 
in the case of linolic acid, uhieli was a tecJniicai 
product. The stearic and palmitic acids were 
purified by Kahl^um, and the oleic acid was a 
pure sample obtained from the oil department of 
the Imperial College of Science. 

The interfacial tension between mercury and the 
solutions of fatty acid in paraffin oil was determined 
by the dropping pipette metliod, already used by 
Donnan (Z, physik. Chem., 18d9, 31, *12), and lak*'r 
by his pupils. The bulk of the pipette was filled with 
carefully cleaned mercury up to a definite mark, 
and the head of mercury was always kept constant 
by on ndjustible side-reservoir of mercury (fig. 1). 
This kept the rate of tlie falling drop cpiite constant. 
The end of the capillary dipping in the oil-solutions 
was made smooth and as regular as possible by 
grinding it very carefully with fine carborundum, 
the inner capillary being protected by sealing wax. 
The capillary was narrowed so that only two drops 
of mercury were formed in about a minute. It is 
necessary that the rate of formation of the drop 
should bo very slow, otherwise the size and shape of 
the falling drop will not be regular, as pointea out 
by Rayleigh (Proc. Roy. Inst., 1890—1892, 13, 857). 

All necessary precautions wore taken to prevent 
the entrance of oust into the apparatus. 



The solutions of the fatty acids in B.P. paraffin 
oil wore made up by weight in resistance glass 
bottles previously carefully cleaned. The acids 
formed a slight emulsion before they dissolved 
completelv. In all cases the observations were 
taken only when a clear solution was obtained. 
Palmitic acid was not very soluble, and so only a 
few concentrations could M tried. 


! According to the theory of the instrument 
(Rayleigh, Phil. Mag., 1899 (5), 48, 321), the surface 
: tension is directly proportional to the weight of a 
drop. A large numoer of drops, never less than 20, 
was allowed to fall into a glass spoon (fig. 1), placed 
in the various solutions, and weighed alter dis- 
solving away the oil with carbon tetrachloride. The 
results so obtained were finally confirmed in each 
case by allowing about 50 drops to fall into a 
weighed quantity of the solution and noting the 
increase in weight duo to the addition of mercury. 
The deviation between the values of the weight of 
the drop so obtained was never greater than ()T%, 
the slightly variable results in the latter case being 
due to the drop of oil which is left on the end of the 
capillary after the experiment. This error was 
minimised as much as possible by wetting the end of 
the capillary with the same solution to the same 
level previous to the experiment. 

The average weight of a drop has been calculated 
from at least lOO drops in each case. The results 
are shown in curves 1., 11., III. and IV. The 
surface tension of B.P. paraffin oil has been assumed 
to 1)0 100 dynes per cm. 



i Curve I. represents oleic acid, II. stearic, III. 

I linolic, and IV. palmitic acid. The curves for 
stearic, palmitic, and oleic acids are very similar 
in nature, especially at higher molar concentra- 
tions, The linolic acid employed was not pure, 
but in this case the diminution in the weight of tho 
I drop of mercury is very much greater than in the 
case of stearic and palmitic acids. The curve for 
oleic acid shows an inflexion point at a concentra- 
I tion of about 0*25%. Similar abnormalities have 
j been observed by Donnan and also by Forch in case 
of nonylic acid . 

! The resemblance of these curves to those for fatty 
I acids obtained by Langmuir (J. Amer. Chem. Soc., 
j 1919, 41, 1879), by plotting force in dynes per c.c. 
as ordinates against areas per molecule in sq. cm. 
as abscissas, is rather striking. 

On tho stren^h of this resemblance it might be 
possible to apply the views of Ijangmuir (J. Amer. 
Chem. Soc., 1917, 39, 1865) in explaining the 
abnormal behaviour of oleic acid in dilute concentra- 
I tions. Langmuir finds that an oleio acid film in 
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maximum extension is only half as thick as that of 
stearic or palmitic acid, so that when doubled in 
"thickness by increasing the concentration (corres- 
ponding to the placing of a globule of oleic acid on 
the surface as tried by Langmuir), the film becomes 
of the same thickness as that of stearic and palmitic 
acids, and the cross-section of the molecules is also 
the same, with the result that the lowering in 
tension at higher concentration is also the same. 
It thus appears that the increased efficiency of a 
mineral oil as a lubricant to which an organic acid 
is added runs parallel with a lowering of tension at 
the metal-oil interface. 

The authors are indebted to Professor F. G. 
Donnan, F.R.8., for suggesting this research and 
for the interest ho has shown in the work. j 

Chemical Laboratory, | 

University College, London, W.C. 1. i 


Kango. 

104“-108® 
108“-112* 
Above 112* 


The above fractionations compare as follows (per 
centages in round numbers) : — 

Hompel 
2-foot, 
by t. 

*44% 

30% 

25% 

This is a good result for the much shorter Hempel 
column. 

Working on a somewhat heavier sample of petrol 
(sp. gr, 16®/16°: 07493). Evans’s first distillation 
(tho only one available for comparison) was made 
through a 12-pcar Young column. Tho results com- 
pare thus with the second series above : — 


Yoa&g evaporator 
8-loot, 
by wt. 
47% 

28% 
26-5% 


Eange. 

99*-108“ 

108*-115* 

116*-120* 


THE RECTIFIED PETROLEUM SPIRIT FROM 
TUK TOLUENE-PETROL FRACTION OF 
BORNEO PETROLEUM, WITH A NOTE ON 
LABORATORY FRACTIONATING COLUMNS. 

HV W. .4. SIJiVESTLIl. 

In u recent paper on the above subject (H. E. 
Evans, this J., 1919, 38 , 401 t) it is stated that “ it 
was found impossible to separate . . . further ” by 
distillation the two main fractions which this 
petrol yields, notwithstanding that, e.g.. the 
“ lighter ” one (‘‘ distilling at 102°— 103° ”) is ap- 
parently simply a mixture of heptane, bp, 98° and 
methylcyclohexane, b.p. 101°, The figures given 
below, obtained in working along similar lines, do 
not confirm this conclusion. 

Although the experiments now reported afford in- 
complete support to tile assertion, other experience 
leads tho writer to state that the principlee of 
fractional distillation are, as far as laboratory work 
is concerned, still imperfectly apprehended. The 
above citation appears to illustrate this, and the 
point will l>e con.siderod further later. 

Tho following are the relevant results of one series 
of experiments : — 

(1) 4000 c.o. of tho toluene-free petrol, sp. gr. at 
15°/15° 0748, was distilled up a “ Iiernpel " 
column, 2 1 high and 2 in. diameter (a lagged 
copper cyliiia / |-filIod with J— I in. lengths of glass 
tubing^ at the tale of two drops per second, giving 
from 104°— 108°, 1740 c.c., sp. gr. (16°/ 15°) 0763 
108° — 112°, 1205 C.C.. sp. gr. 0746; above 112°, 
950 C.C., sp. gr. 0742 (bar. 7^ mm). 

In a second series 4375 g. of tho petrol (sp. gr. 
l5°/15° 07485) was more carefully distilled, through 
a screened all-glass 8-scction Young “evaporator” 
still-head, 3 ft. high and about 1 in. average dia- 
meter, giving, again on a single fractionation: — 


12-p«ar. 
by vol. 
85% 
88 % 
25% 


S-sectlon 
‘ evaporator.’ 
by vol. 
47 % 

86 % 

18% 


Thermometric differences probably account for 
some of this disagreement. 

All the above material, from both fractionations, 
save small quantities used meanwhile for other 
tests, was again twice cumulatively fractionated up 
the “ evaporator ” still-head, giving products show- 
ing tho following boiling-point-specific-gravity re- 
lationships : -- 


llango. 


Sp. gr. 


(Bar. r 760 mia«). 


Knnge. 




lll*-n 2 * 


100* to 101* 

. . 0-755 

to 113* 


102** 

0-756 

M 114“ 


.. 103** 

0-767 

.. 115" 


.. 104** 

0-7565 

.. 116“ 


.. 105* 

0-766 

.. 117* 


.. 106* 

0-764 

.. 118* 


.. 107* 

0-762 

.. 119* 


108* 

0-750 

„ 120“ 


, .. 109“ 

0-748 

.. 121* 


1 .. no* 

0-747 

.. 122“ 


.. Ill* 

0-745 

.. 123* 


* Max. volumo per degree. 




Sp.gr. 

0-743 

0-742 

0-741 

0*740 

0-788 

0-787 

0-787 

0-7865 

0-737 

0-740 

0-741 

0-741 

0-755 


by the above 


90° 

Kango. 

Weight 

. g. Sp. gr. 15*/15“. 

to 102* 

59 

0-752 


104* 

69 

0-762 


106* 

948 

0-750 


108* 

992 

0-748 


no* 

700 

0-746 


112“ 

42i) 

0-742 


114* 

342 

0-739 


116* 

200 

0 736 


118° 

191 

0-736 


120* 

238 

0-787 


121-6* 

140 

0-748 


Bealdue 

41 

(bar. : 702 mm.). 


Total .. 

4355 

loM therefore 20 g. or 0-5% 


One point is clearly indicated 
figures and could only have been brought out by 
checking continuously the distilling range against 
the specific gravity — that is that repeated cumula- 
tive fractionation would have further resolved the 
mixture and separated tho respective paraffinic and 
naphthenic components of the two main fractions, 
llns IS only to be expected in spite of the small 
differences in boiling-point. A still further separa- 
tion of methylcyclohexane (hexahydro toluene) from 
the 102°— 10.3° fraction was, in fact, achieved, but 
(he data obtained are not now at hand. Some evi- 
dence, however, is yielded by the following figures, 
which also domon.strato the absence of any note- 
worthy constituent of boiling-point between 105° 
and 115°. These are the results of tests made to 
give a definite index of tho homogeneity of the 
(liffiMTiit fractions. 100 c.c. of each fraction was 
distilUni in the standard Engler apparatus for 
petrol tests, and the volume percentage distilling 
up to, between, and above the original limits of tlu' 
fraction registered ; — 


In this and the following experiments the tem- 
j^ratures were registered by a carefully calibrated 
thermometer with 0*2° divisions and corrected for 
stem exposure. All specific gravities were taken 
with a specially calibrated small hydrometer and 
were from time to time checked pyknometrioally. 


Fraction. 
in2*-10S" 
103*-104* 
104M06* 
106". 106* 
106*-107* 
107*-108“ 
108*-109" 
m'-iio* 
llOMll* 

112M13* 

118*.114“ 

114M15* 


Vol. % distilling between origins 
limita, <.f., in original tompe’-u- 
tore range. 

66 


31 
26 
26 
23 1 
18 
26 


The lack of homogeneity in even the best fraction 
that boiling from 103° to 104° — is here very 
apparent, and the present writer is at a loss to 
understand how Mr. Evans came to his conclusion. 
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The presence of nu^thylcyclohexanc in the petrol 
wos i>!’ove(l hy isolation of its ehloro- and niiro- 
clerivatives. 

To return to the ciucstion of fractionation. In 
this branch aca(l<'inic and laboratory practice is 
still far beldnd that of the works. S('paration ol 
the components of a boiling liquid mixture in a 
fractionating column takes place (1) by fractional 
condensation by loss of la-at tlirough the walls ot 
the column, and (2) by interchange of heat between 
tho rising vapour and the returning condensate' 
whereby the “ heavy ” constituents of tho vapour 
condense out whilst the “lighter’' parts ol the 
('ondensate revolatilise. (bi tlu' u'orks s(‘al(‘ the 
two processes ai<^ k('pt sepuraU'; tra( tional con- 
densation is r('gulatc<l, and kept under control, by 
tho “ dcphlcgmator a small retlux condenser at 
the top of the column. The condensate thus i)ro- 
vided is brought into inthnate contact with the 
rising vapour b}' a bubbling device, Tho whole 
proeo.ss therefoie is of great efficiency. In tin* 
laboratory, on the other hand, such apparatus iLs is 
commonly used, exce])t the eolumiis of Hcmpcl and 
Linnemaiin and their mexiifioations, mainly relic's 
on fractional condensation to e/feefc its object. Sucli 
contrivances a.s those of Glinsky, Young mmr ” 
and “ rotl-and-disc ”), Dnffon (J., 1919, 45 t), and 
many others simply (aimse the vapour to take- a. 
tortuous passage and depend almost entirely on 
externa\~uricontro\led-*-co<d\ng to bring alxuit the 
desired peparatiou. NaUiraWy, some heat-iuU'r- 
change between vapour and condt'usate also lakes 
placo, but to nothing like tbe degree uee<le<l for 
efficient fractionation. 

A simple and easily constrvictt'd laboraforv-si/.e 
column, in which there is proper provision for lu'at- 
intcrehango is that devist'd huig ago hy HemjH'l. 
The value of a Ix'ad packing in small gas-washing 
devices is well recognised, and the only reason the 
writer can assign lor tho unpopularity ol the 
Honipel still-head is its tendency to choke and 
“ puke.” 'I'his defect is overcome hy profu'r atten- 
tion to the comstmetion. If such a column is lagged 
and surmounU'd hy a constant tem{H‘raturc de- 
phlogmator, so as comj>lcloly to reproduce works 
practice in miniature, most efficient results are ob- 
tained (Wa>hl)iirn, J. Tiul. Eng. Cliem., 1920. 19, 
7 ^). 

Tl\o suY^eriovity oi tin- llcmpel colnnwi, even as 
commonly used, is dc'uunistrafed both by the writer’s 
and Mr. Evans’s re^\ilts and also by comparative 
tests rcpovt('d from time to time (c.q. Friedrichs, 
7i. angew. Uhem., 1‘Atb ‘.lUE, IVvttvnan and Dean, 
U.B. Bureau of Mines Wullelin on .\nalyt\ca\ Bis 
tiilation of Petroleum; Young, Ubem. Soc. Trans 
1899, 079). In other respects those comparative 
tests are of little value. The elficieney of “ frac- 
tioiialx'oiidensation ” devices ohvinu.^Iy depends 
largely on the thickness and area of tho wal/.s, as 
well as on the height; this is usually overlooked in 


reporting comparison.s. It is to ho regretted that 
any standing is given to the fantastic arrangements 
of bulbs and bends, .siuli as are sold as Lo Bel- 
Henningcr etc. still-heads. 

Finally, in the Hemp<‘l device, as ordinarily used, 
it is evident that a not inconsiderable proportion or 
the fractional condensation results from absorption 
of beat by tlie packing material. It would bo ex- 
pected therefore, that, Cf tens' paribus, a packing 
of high would Ix' more efficient than one of low 
specific beat. This ap])ears to Ixi illustrated by Mr. 
Evans’s results {loc. cit.) A .steel (sp. lit. 01158, 
heat capac ity for 1 v.c. ()'915 cal f)er F C.) packing 
provt'd more eflii'icnt than a lead one (sp. lit, 0 0314, 
lu'at capacity for 1 e.e. 0 358 cal per 1°). Tbe de- 
crease ill size of the balls- and tlierefoia* iiu reuse in 
surface — and the relative increa.se in mass per c.c. 
j woubl also tak(^ part in tbe etfeet. 

IflE DETECTION OF NATURAL BARYTE8 
IN LITIiOPONE ETC. 

11 V S. STfW.lKT, F.r.r. 

Litlio])oiie, On 's zinc white, and other pigments 
composed essenti<dly of zinc sulphide and barium 
:suipliate should contain tlic latter only in the pre- 
oipitati'd form. Inferior qualities soim>times con- 
tain natural barytes, to the detriment of their 
covering power, owing lo tbe large size of the par- 
ticles of barytes as contrasted with those of the 
preeipitaU'.d snlphafe. Its OYiacity vs less and 
altbongh when ns^d as an ingredient in ordinary 
paints, this is perhaps of secondary importance, it 
Iwcomes a matter of serious consideration when used 
for some other purposes; for example, in making 
white inlaid linoleum the use of litbopone contain- 
i ing natural barytes leads to the jnoductioii of a 
' vellowish white. The inicro.seopc ail'ords a con- 
venient mean.s for dilLn'iitiating Ix-tween natural 
and precipitated h.irinm sulpha I e. The test is 
(arried out as follows: A minule portion of tho 
sample is spread on a microseopo slide with a drop 
of water, dried, and examined with a ,} in. or I in. 
ithjective. the diaphragm being closed so as to give 
a dark hackgroiind. If only precijiitahxl barium 
sulphaU' bo prcM'Ut, it aitpcars us a. very fine powder 
((imposed of minute crystals of uniform size, 
whereas if tlveve \s an admixture of natnraf Viarytcs, 
vV('U when v('ry finely ground, transparent irre- 
gular pieec'H of greater size will appear. The cer- 
tainty of the ne tbod is enhanced if tbe zinc suU 
Vibide present in tbe litluqionc be first removed by 
treatment with dilute hydrochloric acid and potas- 
sium chlorate and the insoluble residue examined as 
above. 

This fncthod has been in use for 22 years in the 
laboratory ot Messrs. .’Michael Nairn and Co., Ltd., 
Kirkcaldy, to whom the author’s thanks are due 
for permission to publish it. 
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PROCEEDINGS OF THE 

Thirty.-Ninth Annual General Meeting, 

Neivca5t!t\ July 13///, 1920. 


The thirty-nintli unniial general meeting of the 
Society was held in the Chemical Lecture Theatre . 
of Armstrong College on July 13. 

The Loiu) Mayor op Newcastle (Councillor 
Walter Lot*, J.P.), in extending to tJie Society a 
hearty welcome to the city, assured them that tlioy 
in Newcastle fully realised tin? importance of the 
chemical industry and he hoped from the ecientitic, 
practical, and social points of view that their me<T- ' 
ing would he a great success. Ho looked to the 
industry they repreNonied to take a great part in 
the work of reconstruction novE proceeding. The ! 
country was now bt'ginning to settle down and there ^ 
was a fooling that the boom was omling. Thorc 
would bo the quof^tion of providing eniployinonb for , 
many people, und ho looktKl to science io do a great ' 
deal for industry in that direction. • 

Sir Theodore Mohison, Principal of Arm.strong ; 
College, in welcoming the Kociety to Armstrong ' 
College, said that it was a source of satisfaction to 
him that they had chosen the College as their ' 
meeting-place. The association of the tiniveraitiea 
with industry was one o£ the outstanding features 1 
of the present time. Industry was becoming more ' 
and more alive to the importance of education, and 
particularly universily education, vind the univer- 
sities were also hceomiug alive to the im- 
portance of industry. At one time the univer- 
sities had rather held aloof from the practical side 
of life, and it was due particularly to the chemical 
faculty that the division between universities and 
industries had Iwcn broken down. In every faculty 
of the universities the professors were now bringing 
forward their contribution, s to indu.stry; perhaps 
the most remarkable thing of all w'as to see the 
faculty of philosophy, recently discovering that one 
of its branches-- psychology— might l)e of use to 
industry. 

Prop. liOUis, in thanking the Lord Mayor and Sir | 
Theodore Morison, said*. — In the regretted absence 
through illness of the President, it devolves upon 
me to thank >on in the name of the Society of 
Chemical Indusliy for the welcome that you have 
accorded us on the occasion of our visit to New- 
castle-<m-Tyne. I do this with the utmost pleasure, 
more, pvvi ticularly he<‘an 80 1 feel that such a two-fold 
Civi<' and Acinlcmic rweption is one that pt'culiarly 
hcliis the aims and objects of our Society, a Society 
whose principal object has always been to foster the 
appliialiujrs of science to industry. You my Lord 
Mayor, have welcomed us as the chief Civic repre- 
sentative of a groat city renowned for its industry 
and eiik»rpris<’, the capital of a district second to 
none in the United Kingdom for industrial develop- 
ment, and you. Sir Theodore Morison, have been 
good enough to welcome us as the head of the princi- 
pal educational and scientific institution of this 
city. We are grateful for the manner in which you 
have thus unit^ to bid us welcome hero, but I may 
he allowed to say that I see in this joint reception 
of the Society of Chemical Industry something more 
than a manifestation of the traditional North- 
country hospitality; I hail it as an omen of the new 
era that is developing around us and which, 
properly understood, will eertamly make for the 
eontinned prosperity of T'^neelde. As one who has 
lived here for a quarter of a century in touch with 
a certain number of leading industries of the dis- 
trict, I think that I am justified in voicing my 
conviction that tfie local industries have never, 


until j)erhaps quite recently, duly appreciated the 
advantages that they eouhl derive from a more 
intimate eontaet with the modern applications of 
science. North-country manufacturers have indeed 
not availed thein.solves as iniieli as they might have 
done of the resources of scientific technology. Thcixi 
.ire, of course, various reasons that have contri- 
buted to this result, and 1 venture to suggest that 
one cause, generally overlooked, is to he found in 
the many admirable ([iialities of the Tyneside work- 
ing man. 1 have Iwen engaged in ivork and in the 
management of men in many quarters of the globe 
and can truthfullj’ say that for skill, inklligence, 
and resourcefulness the North-country workman has 
no superior anywhere. It is this fact that has given 
rnle-of-thnwh methods a longer leasts of life than in 
most other places and has enablerl the managers of 
North-roiintry works to dispen.se with scientific 
method.s and scientific control of operations for a 
longer time than eouhl have Ix'en the case were 
these operations eondueied less skilfully. The 
sever 0 industrial stress dvre to war has, however, 
forced forward a change of view in this as in so 
marry other respects, and the need for intensive 
production uirder aUerc4 conditions has brought 
i homo the importance of applyiirg the methods of 
\ modern science, and manufacturers are coming to 
perceive that the sphere of the chemist and the 
i physici.'st may be largely extended. I could give a 
long li.st of Tyneside firms, which half a dozen years 
or so ago took but little heed of thf'se sciences, but 
which to-day recognise fhecheniicnl laboratory as an 
e.s.sential part of their establishments, and will 
readily admit that they have made no better inrest- 
I ment than the money spent on this portion of their 
I c(i II ip ment. It is l>ecoming daily more evident that 
the after-war struggle will bo in its way a.s 
strenuous as was that of actual warfare, and that 
we can hold our own only by developing and ex- 
\ tending the sciontihe and technical methods that 
brought us victoriously through tho war. That 
you, my l^ord Mayor, and yon, Bir Theodore 
Morison, have combined to welcome to Tyneside a 
Society that stands pre-eminently for thp applica- 
tions of high scientific methods to industry is 
evidence that you appreciate tho importance of 
these principles in this district, and wo sincerely 
hope that the visit hero of our Society will con- 
tribute its share towards stimulating intere.st in a 
more intimate union between science and industry 
in all its branches, particularly in tho highly diver- 
sified serie.s of industries which we group together 
under the licad of “ (Themi(;al Industry,” with 
which we are here most closely identified. 

The Lord AIavor briefly responded to a vote of 
thanks accorded by acclamation. Prof. Louis then 
took the chair and the formal business of the meet- 
ing wa.s j;^;oceeded with. 

The minutes of the last annual meeting were 
taken as read. 

It was unanimously agreed, at the suggestion of 
the Chairman, to ask the Secretary to send to the 
President, in the name of the Btx'iety, a ^legram 
expressing their sympathy with him in his illness 
and their hope that he wouhl liave a speedy 
and eoinpleto recovery. 

Dr. G. S. Weyman and Mr. A. Short were 
appointed scrutineers of the ballot for the election 
of Council, and the ballot was declared closed. 
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Report of Council. 

Dariug the year the Council has held 10 ordinary 
mootings, and the following Committee meetings 
have l^n held: Finance Committee, IB; Emer- 
gency Committee, 4; Pul/lications Committee, 8; 
Transactions ana Abstracts Sub-Committee, 24; 
Review Sub-Committee, 24; Annual Reports, 5; 
Sub-Committee on Weekly Journal, 1; Literary 
and Libraries Committee, 2; General Purposes 
Committee, 5; Technical Research and Allied 
Societies Committees, 9. 

The number of members on the Register is now 
5612, as compared with 5286 last year. Since the 
last Annual Meeting 562 members have been elected, 
71 former meml>er8 have been restored to member- 
ship, and the losses have been 257. 

The Couiu'il regrets to record the deaths of 46 
Members (of whom 13 wore Original Members), 
viz. : — 

Joseph Barrow, Harry Broadbent, John R. 
Brooke, Prof. Adrian J. Brown, Arthur H. M. 
Brown, Thomas Bugg>’, Paul Butler, F. J. R. 
Carulla, Herbert S. Ck)lcraan, Percy W. Copeland, 
W. J. Cousins, W. J. Cowan, Win. B. Cowie, Joe 
Frost, John C. Galletly, Dr. Frank B. Gallivan, 
Holbrook Gaskell, George U. Graves, Dr. Harold 
C. Greenwood, Dr. J. Grossmann, C. E. Groves, 
Edwin Haviland, Robert F. Jenkins, Win. A. 
Johnston, Walter R. King, F. E. Lott, Dr. Edward 
G. Love, J. S. McArthur, Dr. Rudolph Messel, 
John Metcalf, Dr. B, More, Thos. Pierre Morson, 
Wm. Letts Oliver, Prof. L. T. O’Shea, T. W. 
Pilley, W. Colxien Samuel, Robert C. Scafe, Ken- 
neth W. Smith, Watson Smith, William G. Smith, 
J. Fleming Stark, I. Frank Stone, Herbert S. 
Sutton, John C. llmney. Dr. Elwyn Waller, 
I/eonard E, Weldon. 

Dr. R. Messfd, F.R.S.. was President in lUll-12, 
and again in 1914, and neld the office of Honorary 
Foreign Secretary from 1913. 

Mr. Watson Smith was Iklitor of the Journal 
from its commencement until 1914. 

Mr. John Gray’s year of office as President of the 
Society expires after the Annual General Meeting, 
and as ho was unable to accept nomination for a 
second year the Council haa nominated Sir William 
J. Pope, K.B.E., F.ll.S., as his successor in office. 

Mr. D. Llovd Howard found it necessary^ owing 
to pressure of business engagements, to resign the 
post of Honorary Treasurer to which he was elected 
in 1918, and Mr. E. V. Evans, one of tho Vice- 
Presidents, has been appointctl his successor. 

Professor Henry Louis, a Vice-President and 
former President, has been elected Honorary 
Foreign Secretary in succession to Dr. R. Messel, 
deceased. 

Dr. E. F. Armstrong resigned the office of Vice- 
President, retaining a seat on the Council in virtue 
of his being Chairman of the Liverpool Section, and 
Mr. S. R. Trotraan was elected to fill the vacancy. 
Mr. L. P. Wilson was elected a Vice-President in 
room of Mr, Evans. 

Mr. John Gray has been nominated a Vioe-Presi- 
dent, and to the other vacancitNB caused by the re- 
tirement of four Vice-Presidents Mr. D. Lloyd 
Howard, Dr. Stephen Miall, and Mr. Edwin 
Thompson have been nominated. 

Four ordinary mcraliers retire from tlfe Council, 
and to fill tho vacancies thus created six nomina- 
tions have been received ; a ballot will therefore be 
taken. 

The following chairmen of local sections retire: 
Mr. 0. E. Sholes (American), Mr. Q. Moore (Glas- 
gow), Prof. P. P. Bedson (Newcastle), Mr. F. H. 
Carr (Nottingham), and Mr. W. McD. Mackey 
(Yorksnire). The following have been elected to 
succeed them respectively: Mr. 8. R. Church, Mr. 
J. H. Young, Dr. J. H. Paterson, Mr. J. H. Dun- 
ford, and Mr. S. H. Davies. 


Prof. J. W. Hinchley retires from the chairman- 
j ship of the Chemical Engineering Group, and Mr. 

1 J. Arthur Rea veil has been elects his sucoeesor. 

I Dr. Stephen Miall has resign^ the Honorary 
i Secretaryship of the London Section^ and has been 
i succeeded by Dr. G. W. Monier-Williams. 

' The Council desires to express its cordial thanks 
i to the retiring officers for their services to the 
Society, and has conveyed to the relatives of tho 
late Dr. Messel and of the late Mr. Watson Smith 
its high appreciation of the valuably work done by 
them respectively. 

The President during his year of offiw has visited 
. the following Local Sections of the Society and held 
i informal meetings with the Committees : — Birming- 
ham, Edinburgh. Glasgow, Londom Newcastle, and 
Yorkshire. He nas also mot the Committee of the 
Chemical Blngineering Group. On each occasion 
' he was accompanied by the General Secretary. The 
Council is very pleas^ to know that these visits 
' have given much satisfaction to tho local com- 
mittees and feels sure they will be productive of 
great benefit to the Society. 

An invitation was received from the Newcastle- 
on-Tyno Section to hold the Annual General 
! Meeting (1919) in Newcastle. For the reasons 
stated in last year’s Report of Council this 
: invitation was not accepted, but it gave the Council 
much pleasure to receive a renewal of the invitation 
for 1920, which has been unanimously accepted. 

A cordial invitation has been received from the 
Canadian Section to hold the Annual Meeting for 
1921 in Montreal, and the Council recommends its 
, acceptance. 

It was decided in November that for tho further 
period of twelve months no enemy aliens should 
be admitted to membership of tho Society. 

Tho Committee of the London Section has 
promised to give a donation of 200 guineas to tho 
Society out of funds remaining over from tho 
. Annual General Meeting last yeaf. The Council 
much appreciates this generous gift. 

Tho Audited Balance Sheet and Statement of 
Tncomo and Expenditure for the year ending 
December 31, 1919, which have already appeared in 
the Journal for June 30, will bo laid oeforo the 
meeting. 

Tho Amended By-Laws recommended by the 
Council for adoption, and which have been circu- 
lated among the members, will be submitted at the 
I meeting. 

The Journal for 1919 contained 1866 pages of text 
; (Review 486, Transactions 412, Abstracts 968), com- 
j pared with 1612 in 1918. Advertisements : 1298 
pages in 1919 ; 1464 pages in 1918. 

Volume IV. of tho Society’s Annual Reports on 
! tho Progress of Applied Chemistry was published 
this year, and the purchase of tho now volume 
has been accompanied by a considerable number of 
orders for Vols. II. and III. Volume I. has been 
out of print for more than a year. 

Tlie preparation and publication of a collective 
index to tho Journal from 1906 to 1919 inclusive 
has been under consideration, but, having regard 
to the probable cost involved, it was decided that 
at tho present time it is impossible for the Society 
, to undertake the work without substantial financial 
asHistance, 

A proposal that the Journal should be published 
: weekly has been discussed, but in view of the 
i present financial position of the Society it was re- 
1 solved that the whole question be deferred for the 
present. 

Representations have been received that the 
present system of charging authors the cost 
price for reprints of papers published in the 
, Journal is objectionable, and that it acts as a de- 
; terront to would-be contributors. TTie ^uncil is 
in full agreement with these views and has decided 
j that the former plan of giving a certain number of 
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free copies should bo reverted to as soon as the 
Society's financial position permits. 

Arrangements have been made to supply the press 
with items of nows of general interest relating to i 
chemical industry. It is hoped by this means to 
make the Society’s activities more widely known. ! 

The ^uncil earnestly invites the co-operation of i 
all members of the Society in maintaining and ex- j 
tending the supremacy of the Journal as the I 
premier non-trade British publication devoted to 
chemical industry. 

Mr. G. H. Ford, M.Sc. (Manchester) has been 
appointed Assistant Editor of the “Review” 
Section of the Journal. 

A scheme drawn up by the President, Mr. John j 
Gray, for the setting up of a number of stwiding 1 
committees has been adopted with the object or . 
facilitating the work of the Council and of provid- ! 
ing an appropriate scries of committees to which : 
matters requiring special consideration can bo at ; 
once remitted. A list of these committees, with the ; 
names of the chairman and members in each case, | 
is given in the Journal, vol. 39. p. 85 e. i 

In the absence, through ill-health, of Dr. Car- i 
penter, Chairman of the Finance Committee, the 
Council has appointed Dr. E. F. Armstrong interim j 
Chairman. 

Professor Henry Louis has been elected a member 
of the Financ'o Committee in place of Dr. Messel, ^ 
deceased, and Dr. Levinstein has resigned his mom- ; 
bership of it. ' 

Mr. J. Arthur Roavell was co-opted to the Trans- : 
actions and Abstracts Sub-Committee of the Pub- ; 
licationa Comraitteo as representative of the 
Chemical Engineering Group in the absence, 
through ill-health, of Prof. J. W. Hinchley. 

Prolonged and serious consideration has been ; 
given to the financial position of the Society, i 
The Income and Expenditure accounts for the years , 
1918 and 1919 show deficiencies of £3145 and £2353 
respectively. In oider to wipe oAF the former, ; 
several of the Society’s investments had to be 
realised, and a similar course will have to be 
adopted for the purpose of clearing off the latter. 
The deficiencies have been due to the enormous in- 
crease in the cost of printing and paper, and the ! 
Council, realisir^ the seriousness of encroaching , 
further on the Society’s reserve funds, has, after 
much deliberation, decided that the Annua! Sub- 
scription must be increased from January 1 next, j 
A resolution regarding this will bo placed before the j 
meeting. To pn ’ddc for the case of young persons i 
applying for ineicJ^ership a scheme has been de- i 
vised under which tjuch persons will bo admitted at ; 
a lower subscription than that payable by ordinary i 
members. This scheme will ne laid before the | 
meeting for adoption. ! 

Realising the urgent importance of deriving as ■ 
large an income as possible from the advertisotnents 
in the Journal the Council decided to take this 
business into its own hands and gave Mess’-s, T. G. 
Scott and Son the required six months’ notice, 
which expired on May 31. Mr. P. Le Good has i 
been appointed Advertisement Manager, and he, ; 
along with his staff, are accommodated in the 
Society’s offices. 

A resolution was unanimon.^ly passed at an Extra- | 
ordinary General Meeting of tho Society, held on 
October 23, declaring that the Chairman and 
Honorary Secretary of a Subject-Group shall be cx i 
officio members of the Ceuncil; and this was , 
unanimously confirmed at a similar meeting hold . 
on November 20. (See Report of Council, 1919.) , 

The Council has awardf‘d the Society’s Medal for ! 
1920 to Monsieur Paul Kestner in recognition of his | 
distinguished services to chemical industry. (See ' 
Journal, vol. 39, p. 157 a.) 

' Through the generosity of Messrs. Cross and 
Bevan, and of Sir T. P. Latham, Bart., of Wey- . 
bridge, a prize is again offered for an essay on 
“ The Interconnexion of Economic Botany and 


Chemical Industry also a fellowship endowment. 
(For full particulars see Journal, vol. 38, p. 471 r.) 

It is gratifying to know that members of the 
Society are taking advantage of tho facilities offered 
them by the Chemical Society for using its Library 
and borrowing books from it. The Council has 
renewed for 1920 its d6nation towards the ex- 
penses incurred in connexion with tho Chemical 
Society’s Library Extension Scljcme. 

The London Section appointed a Committee, of 
which Profes.sor J. C. Philip was Chairman, to re- 
port on the stops which should be taken in order to 
standardise the application of tho Refractoraeter to 
industrial and scientific purposes, and its report 
was published in tho issue of the Journal for De- 
cember 16. 

Tho Council has received from tho Chemical 
Engineering Group of the Society a resolution re- 
questing it to take up consideration of Standardi- 
sation on a wide and comprehensive basis in con- 
nexion with apparatus and materials in the 
Chemical Industry to which standardisation can 
properly be applied. The Council considers that 
this sunject is one of great importance, and it 
is securing the co-operation of tho Association 
of British Chemical Manufacturers and of tho 
British Engineering Standards Association in deal- 
ing with it. 

In the interests of the members of the Society 
who are Chemical Engineers tho Council has taken 
an active interest in opposing the Civil Engineers 
(Registration) Bill promoted by the Institution of 
Civil Engiiieors. Having regard to tho admitted 
impossibility of the Bill passing in tho present 
session of Parliament, it has been docided to take no 
further action at present. 

Tho compilation of a Card-Index of tho Catalogue 
of Publications referred to in Chemical Literature, 
and tho Libraries of the IJ.K. in which they are to 
bo found, has now been brought up to date by Dr. 
Holt, and has been deposited in the offices of the 
Society. Further particulars regarding this will be 
given in an article which it is hoped that Dr. Holt 
will shortly contribute to the “Review.” Tho 
Council appreciates very highly this valuable work 
which Dr. Holt initiated and has brought up to 
date. 

Substantial progress has been made in arranging 
and cataloguing tho stock of books and journals 
belonging to the Society, and an anonymous donor 
has contributed the sum of £25 towards the expense 
of tho work. 

The Report of tho Empire Sugar Supply (Tech- 
nical) Committee, and the Report of the Coni- 
mitt.eo on tho Standardisation of Laboratory Glass- 
war© were published in the issue of the Journal for 
Augu.sl 15. (See Report of Council, 1919.) Each 
of the.so Reports has bt^en reprinted. 

The draft rules of the Federal Council for Pure 
and Applierl Chemistry provide that tho con- 
stituent bodies shall contribute to tho expenses 
of the Federal Council (including the agreed con- 
tribution to the International Union of Pure and 
Applied Chemistry) on a membership basis. The 
Society’s contribution will bo £100 per annum, and 
this has been agreed to. (Soo Report of Council, 
1919.) 

The Gra.ssolli Chemical Co. presented to the 
Society a framed copy of the medal wJdch they 
h.'ive founded in connexion with tho American 
Section. (See Report of Council, 1919.) The gift 
was accepted with thanks to tho donors. 

The Imperial Mineral Resources Bureau sub- 
mitted n scheme to e.stahlish a complete system of 
abstracting publications dealing with tho entire 
subject of mineral products, and suggested that 
a committee should be formed to consider the best 
means for carrying this into effect ; it was also their 
intention to set up other committees which should 
direct their attention to .special subjects and classes 
of mineral products. The Council, on the invita- 

c 2 
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tion of the Bureau, nominated two representatiyes 
to the “Abstracts" Committee and one repre- 
sentative to each of certain other committees. 

A communication was received from the Univer- 
sity of London requesting the Council to suggest 
names of members to form a. committee repre- 
sentative of the Chemical Trades to examine its 
iScheme for Degrees in Commerce. It was con- 
eidered desirable that such a committee should 
comprise representatives both of the Society and of 
the Association of British Chemical Manufacturcr.s, 
and this suggestion was approved by the University 
authorities. 

A list of the Society’s repreaentaiives on outside 
bodies is given in the Journal, vol. 39, p. 85 r. To 
this list the following should be addc<l : — 

Imperial College of Science and Technology 
(Board of Governors) ; —Dr. Charles Carpenter. 

London University Degrees in Commerce, — 
Chemical Trades Committee : — The Prcvsident, Dr. 
Carpenter, Mr. D. Lloyd Howard, and Dr, C. A. 
Keane, representing the Society; Sir .lohn Brun- 
ner, Bart., and Mr. C. A. Hill representing the 
Association of British Chemical Manufacturers, 

Mr. W. F. Reid was appointed the Society’s 
representative on the Committee of the Depart- 
]nent of Import llestrictions. The work of the 
Committee has since been taken over by the per- 
manent officials of the Board. 

A communication was reoeivcHl from the President 
of the American Chemical Society inviting the 
Council to appoint a Committee on Nomenclature, 
Spelling, and Pronunciation to co operate with tin* 
corresponding Committee of the American Society. 
Prof. G. T. Morgan, Mr. T. F. Burton, and Dr. 
E. H. Tripp were appointed such a Committee, to 
co-operate with the similar Committeo of the 
Chemical Society of London. 

Consideration has boon given to a communica- 
tion from the Conjoint Board of Sciimtific 
Societies pointing out the serious handicap from 
which the nation suffered in the early years of the 
war in respect to the application of science to war 
problems and the desirability of approaching the 
Admiralty and War Office with the oDject of estab- 
lishing a more satisfactory and permanent basis 
for the application of .science to the problems con- 
cerned in view of future wars. The Board regards 
it as essential that continuous research by co- 
operation between the Services and individuals 
engaged in scientific re.search should be establi.shed 
with a view to the applic^ation as soon as possible 
of new discoveries and principle.? to war problems, 
and that facilities for the mobilisation of a scientific 
staff without delay and in the mo.st efficient manner 
should be provided. The Council is fully in accord 
with the views and proposals of the Board, and ba.s 
submitted certain .suggestions bearing on the 
scheme. 

A communication was received from the National 
Union of Scientific Workers regarding the question 
of making representations to tho Lords of the 
Treasury for the purpose of obtaining concessions 
in^ re.spect of tho a.sse.ssinont for income tax of 
scientific workers, along with a suggested form of 
petition, and the Council has expressed its sym- 
pathy with the proposals submittea. 

The above report, whiob was taken as read, was 
adopted on tho motion of tbo Clinirmap .seconded 
by Dr. J. T. Dunn. 

Hoy. Treasurer’s BEroHx. 

Mr. D, Lloyd Howard, tbo retiring freasuror. 
moved the adoption of the stiitement of account 
and balance-sheet (.see Journal of Juno 30, 1920) 
He had again to report a deficit, though’ not so 
large a deficit as in 1918. At the last general meet- 
ing he was able to announce that the income from 
adverti.sements was coming in at the rate of £10,000 
a year, and he was now glad to say that the income 
for the whole year had exceeded £10,000. That 


I income they hoped would be increased when the 
j new arrangements made with regard to advertising 
i came into full operation. As to the general 
I position, they had again been compelled to borrow 
: money from the bankers; they were able to borrow 
: sufficient to cover the year’s expenditure without 
: r.Mlising further se<;iiritie.s, and though borrowing 
was bad, selling was wor.se. Later they would have 
resolutions put to the meeting dealing with the 
' <iuestion of raising tlio subscription. It was not 
' for him to go deeply into that subject e.\copt to 
' say that while the financial situation was serious 
be did not consider it to be by any means desperate, 
and lie belh'vcd that if tho meeting adopted the 
recommendations of tho Council the Society ought 
^ to have every prospect of winning through and 
iK'ing again on a sound financial basis. As retiring 
; Treasurer ho wished to explain why he did not seek 
I re-election. He had taken office on the death of the 
late Hon, Treasurer in 1918, and ho took the oppor- 
tunity of thanking his colleagues on the Finance 
Coinmitti'e and the Council for the great help they 
had always given him and for tho unvarying kind- 
ness and consideration always shown him. They 
liad made his term of office extremely enjoyable in 
an anxious time. Those not on tho Council ought 
to know tho enormous debt they owed to all tlio 
officers, especially to their last throe Presidents, 
Dr, Carpenter, Prof. Louis, and Mr. Gray. The 
initiation and successful working of the Finance 
(,’ommitteo and tho drafting of the scheme of com- 
mittees now in operation was due to those three 
J^re.sidcnts. His reason for resigning his position 
as Hon, Treasurer was exactly as stated in the 
report, namely, tliat the demands of his business 
did not give him sufficient leisure to devote that 
amount of time to tlio ireaHurersliip that he felt he 
ought to give. He was entirely in accord with the 
jiolicy of tho Pinanco Committee in every respect, 
and deeply regretted that his engagements would 
not permit him to continue in office. Ho formally 
moved the adoption of the report. 

Mr. F. V. Evans, the Treasurer-elect, in second- 
ing the adoption of tho report, said he was sure 
that he would be voicing the feeling of tho members 
in a.ssuring Mr. Howard of their appreciation of 
tbo services ho liad rendered to the Society. He 
had .s<*t liis suci'essor a very high standard to live up 
t(L The main object of the vSociety of Chemical 
Industry was to supply its members with a peri- 
odical ac< ouiit of tho progress of the industry and 
to keep industrial chemists in touch with the march 
of applied chemistry. The Journal was the life- 
blood of the iScKiety, and the Cknincil was therefore 
most anxious that the committees responsible for tho 
; work should keej) it at tho highest possible scientitie 
standard. The income of the Society was largely 
dependent upon tbo popularity of the Journal, and 
upon its popularity depended the membership and 
. its use t-> advertisers. They received criticisms of 
the Journal from time to timCj and he assured 
them that critici.sni was always higlily appreciated. 
The policy of the. Society was to attempt to cater 
lor tbo rbemical manufacturer and commercial 
chcmi.st as well as for the academic chemist, and 
^ all their (‘fforts must be towards making the Journal 
! increasingly interesting and useful to chemists and 
I (hernical manufacturers. vSince their expenditure 
I had exceeded their income, it was necessary to 
! increase tho subscriptions. The only alternative 
to that would la; to dc'crease the effectiveness of tho 
I Society, but that would be disastrous policy. He 
; <ould not be a party to such a procedure, and 
would, personally, rather see tho Society go down 
: in honourable bankruptcy — which, by tho way, was 
! impossible — than its value be detracted. He had 
I much pleasure in seconding tho adoption of the 
j report. 

The report was unaniniou.sly adopted, and a vote 
I of thanks was passed to the retiring Treasurer by 
i acclamation. 
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The Annual Subscription. 

The Chairman said that the next item on the 
agf'uda, the proposed increase of subscriptions, was 
perhaps the most important of all. Li a sense Hie 
meeting had already agreed to it by adopting the 
Report of the Council, but ho hoi>ed the matter 
would be taken independently and discussed on its 
own merits. The position was, simply put, that 
they were spending more than they Avore getting. 
The Society was in a flourishing condition so far as 
concerned the influx of new members, but every 
new member cost more than he paid. Obviously 
such a stale of aft'airs could not continue. The 
Finance Committee and the Council had carefully 
studied the whole position, and had conio to tho 
conclusion that the proposed increased subscriptions 
Avould just about cover the year’s expenditure by 
rigid (conomy and care, though it would not leave 
any surplus. He formally moved tho following 
j-esolu lions : 

(1) That the annual subscription payable by 

members bo £2 lOs. from January 1, 1921. 

(2) That the Cifo (’omposition Fees be increased 

from iiJO and £2.5 to £40 and £35 respec- 
tively. 

(.51 That a member joining under the age of 25 
shall be entitled to pay a subscription of £2 
per annum until attaining the ago of 25, or 
for three years from the date of election, 
whichever is the longer ]>eriod; but subject 
to the provisions that his application for 
mcnibtu'ship must bo accompanied by 
(I) satisfactory evidence of age, and (2) a 
dfxla ration that ho is not joining tho Society 
as a nominee of any firm or corporation, but 
solely in his own interests as an individual 
monilxT. 

Dr. K. F. Armstrong, in seconding the resolu- 
tion. said that tho Council had not put them for- 
ward lightly. The question had been considered for 
over twelve months. A year ago they had deferred 
bringing it forward because, like other people, they 
had been optimistic tliat things Avould improve. 
4'liat optimism had not been justified, and the 
consiaiuenco was that the Council had found it 
myessary to put forward these re.solutionp. Tho 
(’ouncil liad taken up a firm position in refusing to 
allow tlie standard of the Journal to fall, and he 
iioix'd they wo 'Id all support tlie Council. He did 
not think a rediietion of expenditure was possible 
to any nppr('ciai)le extent. Tho increase in ex- 
iiendiiure wa.s caused by matters over which they 
liad no control — paper and printing costs. Tho 
only cutting down of that expenditure was by re- 
ducing tho si/e of tho Journal — a policy which lie 
felt sure they would agree was a shortsighted one. 
The dcci.sion to increase the subscription had not 
been coim* to without much consultation with tho 
TiOcal Sixdions. 

Dr. L. F. (JooDWiN suggested that more members 
might he obtained in (.’anada and in tho United 
States by allowing members there to come in at a 
loAver rate of subscription in order to some extent 
to meet the conipotitioii of tho Amerkan Chemical 
SfK’iety. 

The Chairman pointed out that Canadian mem- 
bers already wen3 costing more than the Society 
received from them. If they only charged the 
Canadian mmnlx'rs the net cost of the Journal tho 
Swiety would he out of ptx^ket. Tho ordinary ex- 
penses liad to be borne by Canadian members as by 
others. Any representations of tho kind suggested 
by Dr. Goodwin w'oiild, however, receive careful 
consideration by the Council. 

Alteration of By-laws. 

The proposed alterations to By-laws, as circulated 
in tho Journal, were moved by the Chairman, 


who briefly reviewed the main points of these 
I alterations. 

Dr. Stephen Miall seconded, and the alterations 
, were agreed to without discussion. 

i Presentation of Medal. 

In presenting the Medal of the Six'iety to M. Paul 
Ke.stner, Prof, Louis said: — “ None of tho duties 
devolving upon mo to-day affords mo greater 
pleasure than that which I am next called upon to 
' perform, namely, the presentation of the Medal of 
; our Society, M. Kestner, in the name of the 
I Society of Chemical Industry 1 have to ask your 
I acceptance at my hands of the Medal of the Society, 

■ You are aware tnat the Society presents this Medal 
' to chemists Avho have achieved distinction in one or 
; other of the numerous branches of our many-sided 

subject, and the list of our Medallists shows a long 
[ line of illustrious names, to which we now take 
I pride in adding your own. Your work has lain 
: essentially in that difficult and complex branch of 
I the subject which ue are learning to speak of a.s 
j chemical engineering, and I may bo allowed to 
: express the hope that tho award of this Medal to 
! you may lx? taken as an indication of the importance 
I that the 8ociety attaches to this particular branch 
I of tho subject and as an encouragement to those 
I who are devoting their energies to its development. 

I The admirable results that you have achieved and 
I the inventions wdth which you have enriched 
I chemical technology are too ivell known to make it 
! necessary for me to do more than refer to them here 
in very few words. 

i “In the first place I would like to mention tho 
I improvements that you have introduced in the 
I appliances for acid manufacture, such as your fans 
for acid towers and for acid gase.s and your auto- 
: matic acid elevator, an appliance that played an 
important part in chemical industry during the war. 
i “ Here on the Tyne avc are naturally interested 
’ especially in all tliat appertains to fuel and fuel 
; economy, and in tho latter respect the climbing 
: film evaporator, witli which your name is associated, 

, takes particularly high rank. It has already shown 
; itself capable of etfecting remarkable economies in 
; the consumption of fuel required for evaporation, 
and wo are looking forward with great interest to 
those devt'lopments of the principle which 

■ you have in hand, as, for example, tho ap- 
plication of tlio climbing film principle to 

, water tube boilers. In the same way wo are 
I looking forward with interest to the applications of 
the same principles to your new metruKls of sugar 
! manufacture, to which I understand you are 
i devoting your attention at the moment. Having 
regard to tho world shortage of this essential article 
1 of food, we can only hone that in the public interest 
; you will perseveie with this intcre.sting work and 
• that your labours may he crowned with complete 
; success. 

“ In addition to all this mass of technical work 
! which you are (tarrying on with such energy, I 
should like to mention some of your other activitie.s 
i in connexion with chemical industry, such as the 
; prominent part that you have taken in found- 
: ing in your own country the sister society to our 
; own, the vSotiete do Chiinie Industrielle, and in 
I firmly establishing it in a few years as one of the 
I foremost* French technical societies. You have 
I played a great part in helping forAvard the forma- 
tion of the Inter-Allicd Association of Chemists, 
i wliich AA'ill tend to draAv yet closer together tlie 
I s<‘icntific ami U'chnical resources of the nations 
which have dcA’otcd these to a common cause in the 
interests of tho world’s civili.sation. Finally, whilst 
emphasising the fact that this Medal is a tribute to 
your own eminent personal merits, I may be allowed 
to express the hope that the chemists of both our 
nations will recognise in the homage that avo thus 
pay you the earnest desire of both to continue in 
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times of peace tho close and cordial co-operation Whilst proposing a vote of thanks to the Presi- 
that led us through the bitter stress of war to its | dent for his address he was sure they would wish 
ultimate triumphant issue.” ! him to express the sorrow of all present at the 

M. Paul Kestner, after receiving the Medal, ! reason for Mr. Gray’s absence; their President waa 
said that in granting the Modal of the Society now paying the penalty of overwork undertaken in 
to a foreigner the Sfx'iety had not altogether , national service. He had written to him (Sir 
departed from tradition, j^ot only was he an old William) expressing regret at his inability to- 

meml)er of the Society, but he was an old friend of attend the annual meeting, and his absence to-day 

Great Britain. Ho had always boon a fervent ; was causing him the most bitter disappointment, 
admirer of Great Britain, and he was quite certain ' They were fortunate in having been able t^ 
that he owed what success he had attained to the ■ entrust the deliver}" of the Presidential address and 
knowledge he had gained in an intimate connexion the conduct of the annual meeting to one who was 
with this country— a connexion of over 30 years. a veteran in the service of the Society. Professor 

Truly ho had sat at the feet of the British men of ; Henry Louis was always ready to step into a breach 

science and British manufacturers. He felt he was ! ^^ud to give them the benefit of his wide experience 
one of their pupils. The honour which they had : and of his well-known businesslike mode of conduct- 
conferred on liiin was totally unexpected, and, in ' inj? affairs. 

all sinccritv, ho felt it was the crowning point of his , He desired to propose that a very hearty vote of 
career. He fully realised that in honouring him thanks be passed to their President for his addre^, 

the Society was honouring his country. fn his ' that they should express their sympathy wdth him 

modest person they had edebrated very nobly and in his illness and their hopes for his speedy recovery, 

delicately the everlasting alliance between Great and that they should thank their acting President, 

Bntain and France. He also realised that it was ; Professor Louis, for the manner in which he had 


an honour to his colleagues of the Stxiiete de Chimie 
Jndustrielle. It w^as espc'cially gratifying to him 
that the modal should be handed to him by his old 
friend, Prof. Louis. He was a distinguished Past- 
resident of the Society, and under him tbii Society 
ad achieved some very great work during the war. 
Ho would say to Prof. Jjouis ; “ Vous uvez bien 
nierite de la Societe.” Ho concluded by again 
thanking them for the honour they had done him 
and, through him, the Societe do Chimio In- 
dustrielle. 

Next Plac!^. of Meeting. 

The OiiAiiiMAN read to the mooting the invitation 
received from the Canadian section to hold the next 
annual meeting in Montreal. Ho formally moved 
the acceptance of the invitation, 

.Mr. H. Ridge seconded, and referred to the 
very great field which Canada provided for the work 
of the industrial chemist. 

The invitation was accepted unanimously. 

Pre.side.nt's Audiie.ss. 

Prof. Louis, in the absence of the President, 
road the Presidential Address. (This address will 
be published in full at a later date, when the Presi- 
dent is able to complete and revise it.) 

Sir Wm. J. Pope said that they had met in the 
expectation of hearing a Presidential address 
which would summarise the riiie experience of one 
of the foremost and most successful of British 
chemical technologists; he ventured to think that 
their anticipations had not been disappointed. The 
address would bo read with keen appreciation and 
would furnish material for serious thought to all 
interested in the aims and objects of the Society of 
Chemical Industry. The subject of chemical tech- 
nology now loomed much larger in the public eye 
than had been the case six or .seven years ago, and 
for a two-fold reason. In the first place, the war 
had taught the whole thinking portion of the world 
that the possession of an effective chemical industry 
was absolutely vital to the continued existence of 
any modern nation; secondly, the magnificent 
results achieved by British technical chemists 
during the war had taught the whole world that 
this country was easily capable of developing 
chemical manufacture in such a manner as to 
render the Empire entirely independent of foreign 
production. Tne vast British output of chemical 
products, many of which had been never before 
manufactured in this country, which had been 
worked up between 1914 and 1918, had resulted 
from the labours of men like their President, of men 
who, from the exacting nature of their occupations, 
had come but little into the public view. 


presented the Presidential Address, 
i Mr. Walter Reid seconded the votes of thanks, 
I w'hich w'ero carried with acclamation. 

The Chairman thanked the meeting, saying it 
! had been a pleasure to discharge the duties and that 
! ho was always ready to do his best for the Society. 

j Mr. L. G. Radcliffe moved, and Mr. Julian L. 

I Baker seconded the re-election of the auditors, 

! Messrs. Price, Waterhouse and Co. This was 
i agreed to. 

I At the close of the meeting the Chairman 
I announced that the Scrutineers reported that the 
i following were elected to the Council as the result 
I of the ballot: — President: Sir William Pope. Vice- 
: Presidents : Mr. John Gray, Mr. 1), Lloyd Howard, 

I Dr. S. Miall, and Mr. E. Thompson. Ordirmry 
: Members of Council: Dr. T. H. Butler, Mr. W. H. 

; Coleman, Mr. F. H. Carr, and Dr. F. C. Garrett. 


CONFERENCE ON BY PRODUCT 
; COKING 

I On Tuesday afternoon a conference on by-product 
! coking was held in the Chemical Lf'cture Theatre, 

I Armstrong College. Prof. P. Phillips Bedson in 
the chair. 

1 The Chairman said that it was impossible to 
I over-exaggerato the importance of the complete 
i utilisation of coal — a subject which, during the past 
I few years, had been brought home by the increased 
cost of coal, but it was a matter for regret that it 
had taken us so long to appreciate and make head- 
way in the practice of coking coal, especially as 
regards the recovery of by-products. Of the factors 
; which had contributed to the backward condition 
! of the British by-product coking industry the first 
i was that in this country, and particularly in Dur- 
I ham, such a good supply of excellent coking coal 
I was available. The second factor had been that 
in making iron it had been found that a slightly 
i larger amount of retort oven coke was needed than 
I of beehive coke, and that undoubted experimental 
! fact, supported by the dictum of Sir Lothian Bell, 
j had deterred many from embarking on the recovery 
! of by-products when coking coal. 


BY-PRODUCTS FROM COKE-OVENS. 

BY E. W. SMITH. 

The supply of by-products from coke-ovens has 
now assumed a position of great national import- 
ance, and much more remains to be done before the 
commercial and financial possibilities of by-product 
coking can be said to have reached their limit. 

In beehive practice — which still persists in some 
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districto — not only were all the valuable by-producta 
lost, but also the gas and a part of the top lavers 
of coke amounting to about 10 per cent. The bee- 
hive oven will completely disappear when the 
methods adopted in by-product practice are such as 
to provide a coke having the necessary physical 
characteristics of beehive coke for the particular 
industrial requirements and when some of the users 
of beehive coke realise that not all the char- 
acteristics of this coke are essential to their 
particular operation. Much uncalled-for prejudice 
exists amongst furnacemen in favour of the bee- 
hive coke; by-product coke can be made which, 
when proj^rly used, will give equal results with 
beehive coae. 

The following are authentic fibres prepared by 
the National Benzol Association from official 
returns : — 

Statistics of coke oven plants for 1918. 


Tons of coal carbonised 14,035.403. 

Galls, crude 65s benzol produced .. .. 8‘i,l 02.508. 

Gails, crude 653 benzol per ton coal (average) . . 2.18 

Tons of coke produced 10,662,648. 

Galls, of tar produced ' .. 102,781,690. 

Galls, per ton of coal (average) .. .. 7.0 

Tons sulphate of ammonia produced .. .. 134,357. 

Tons concentrated ammonia (26%) produced . 23,899. 

Founds of 25% ammonia, total per ton. calcu- 
lated from above two figures .. .. 240 


The actual number of by-product ovens in use 
may bo seen from the following figures : — 1914, 
5893; 1915, 6491; 1916, 7719; 1917, 8219; 1918, 
8412; and over 1000 uirther ovens were under 
construction during 1919, 

From the above figures it would appear that even 
after taking into consideration the necessarily 
different conditions between coking and gas- 
making practices the yields of tar, benzol, and 
ammonia are low. 

In by-product coking, gas is the chief by-product. 
In all cases about 60% of the stripped gas is used 
for heating the ovens, and the residual gas is used 
for steam raising ana other heating oixjrations on 
the works. Because this g.as is looked on as 
“ surplus ” gas, very little attention is paid to the 
question of the efficiency of its use on the works. 

The present methods of steam raising at coke 
ovens — with gas in Lancashire boilers — are not only 
m most cases wasteful because the gas might be 
put to more profitable use and the steam he raised 
by cheaper means, hut in most cases the gas is 
inefficiently api lied for steam raising. It is only 
where there is iui other possible outlet that it is 
justifiable to use it for steam raising, and even 
though there be an ample supply of surplus gas for 
tho whole nwds of the worKs it will still pay to 
obtain a higher efficien(;y from tho boilers. 

Every conceivable opportunity should be seized 
for supplying coke-oven gas to gas undertakings 
that are r^uiring extensions, Tho gas is 
practically identical with that produced in 
horizontal retorts on gas works, and there are no ' 
“ snags,” as has been proved during tho last eight 
years at the Saltley (Jasworks, Birmingham, where 
there is an installation of 66 regenerative ovens 
taking a charge of between 9 and 10 tons of coal 
per oven. The yields of tar, ammonia, and benzol 
aro quite up to tho average of the horizontal retort 
results. Coke-ovens have this surplus gas, and it 
only requires freeing from hydrogen sulphide to 
make it fit for use in towns supply. If coke oven 
proprietors desire to soil their gas as a by-product 
for towns supply it will be necessary to study the 
subject from the consumer’s point of view, as the 
operation is not one merely of piping the surplus 
to the inlet of tho gas undertaking’s purifiers. 

The conditions of sale of gas for towns supply 
have radically changed during the last few years, 
and now that gas is to be sold on the basis of 
thermal units and not bv cubic feet there is not 
quite the same latitude that there has been unless 


a substantial B.Th.U. “overweight” be main- 
tained. By means of recorders, official State Gas 
Examiners will test the towns supply and have 
records of the quality of tho gas for every hour of 
the day. Consequently, as it is not possible to 
keep an absolutely constant quality, gas under- 
takings will have to work for a gas consistently 
above the declared standard, and as the charges 
are based on the multiple of cubic feet and declared 
calorific value all in excess is “ overweight.” 

One of the difficulties coke ovens will have to 
contend with is the question of inerts — riitrogcMi 
and carbon dioxide. Although the Research 
Committee of the I/eeds University and the Institu- 
tion of Gas Engineers have shown, after exhaustive 
experimental work, that similar efficiencies are 
obtainable from gasos varying widely in their inert 
constituents, no gas apparatus can adjust itself 
for changes in quality. The question of inerts is 
, not, therefore, one of thermal efficiency, but one of 
1 density. A straight coke-oven gas stripped of benzol 
' and containing no more nitrogen than that which 
' came from the coal would have a density between 
I 0 42 and 0 45. With about 10% nitrogen it would 
be between 0*48 and 0 51 , and with 20% , 0*54 — 0*59. 
Not only does tho calorific value usually vary 
correspondingly, but, with the same pressure, 
actually a smaller volume of gas can be consumed 
in the apparatus when tho density of the gas 
increases. 

The ideal to bo aimed at is to produce and deliver 
to the consumer’s premises a gas under as nearly as 
possible constant conditions, and the only factors of 
material moment are calorific value, density, and 
pressure. 

Gas liigh in inerts, though no inconvenience to 
tho consumer when paid for on a heat-unit basis, 
is a nuisance when tho percentage of inerts varies 
considerably. It is also more costly to distribute 
and purify, and pressure changes in tho 
distributing system are much more frequent. 

In straight carbonisation practice such as that in 
horizontal retorts, B.Th.Us. are dearer when 
a.ssociated with 30% of inerts than when associated 
with 15% of inerts— it Ix'ing assumed that the ovens 
and retorts arc in a reasonable state of repair and 
that tho inerts come from tho retort house. 

Inerts in coke-oven gas aro usually higher than 
in towns gas. This is duo to the retorts being 
tighter than ovens and' to better means being 
adopted on gasworks for controlling the pressure 
of gas as it loaves tho retorts tlian is maintained 
at the offtake of the ovens. This is a matter that 
can be remedied. 

Lastly, on this question of gas as a by-product, I 
am convinced that wlien largo extensions of ovens 
are contemplated and where there is an outlet for 
the gas produced for boosting up the towns supply^ 
the question of heating ovens by means of 
externally produced by-product recovery producer- 
gas should be fully considered, with a view to 
releasing for towns use not 40% of the make of gas, 
but the whole of it. 

In the subsequent treatment of tho crude gas 
entering the foul main the methods adopted on 
coke-ovens and in gasworks vary very considerably. 
On coke ovens the aim is to extract efficiently tar, 
ammonia, and benzol. On gasworks, tar, some- 
times cyai»)gen, ammonia, occasionally benzol, and 
always hydrogen sulphide. Tar is eliminated by 
condensation and “ frictional ” devices, anil 
usually finally by strong liquor washing. 

Pitching troubles are usual on coke ovens and in 
gas works practice where the carbonising chambers 
or offtakes aro leaky and the gas entering the 
collecting main is overheated. Short offtake pipes 
are also frequent causes of pitching troubles, and 
high ammonium chloride content of hot foul gas 
aggravates them. The circumstances of each case 
have to be studied separately, as there is no panacea 
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for the cure of pitching or emulsions. Not only are 
the troubles costly to handle, but the tar produced 
would, in normal times, be of much less value. 

Tars from coke ovens are dealt with in .a very 
similar way to those from g.-isworks. It would 
appear, however, that tljc temperatures attained 
during carbonisation are lower in coke ovens than 
on gasworks, although the long soaking heats usual 
in a coke oven make up for this difference some- 
what. I believe it would prove of financial advan- 
tage to run many installations at higher tempera- 
tures in the combustion chambers- to 1300° (h 
Much lower temperatures than these are normal. 
There would be a gnvatcr throughput, a better gas, 
and better by-products. 

I am still to be convinced that stamped charges 
containing I.")— 20 ', of water an' so frequently 
necessary. They ( ('rtainly do not improve the by- 
products, and ani in many eases of doubtful 
necessity from tlie iioint of view of the coke*. 

Sulphate of am)nonia. 

Although it is the usual practice to produce 
sulphate of ammonia on coke ovens, in many cases 
it would he more profitable to make pure concen- 
trated ammonia liquor. Ft is an open question 
whether it would pay, however, at the present 
time to scrap plants which were installed when 
capital costs were low and replace with plants at 
such high capital costs as are ruling at the present 
time. In the ease of completely new installations 
this matter should he given very full consideration. 

It is usual to maintain the gas entering the 
saturator at a temperature of at least 67° C., 
and tlie li(iuor in the saturator is still further 
heated by means of steam-heated lend coils. The 
heat of reaction inside tlio saturator also helps 
to maintain the temporaturo, and in this way a 
highly concentrated hot sludge is made, which, 
when released, drained, washed, and centrifuged, 
leaves a salt containing from 247, to 2;)7 NIT,, 
about 017, of acid and up to 27 of water. If this 
country is d('sirous of retaining the foreign markets 
WTested from Cermany during th<‘ war greater care ; 
will have to ho ('xercised by most makers of sulphate | 
in the produclion of a <lry, iic'utral salt. Higher i 
prices are ohtai liable for sucli a product which ; 
cover the extra expense entailed. ? 

In gasworks' pracliie it is usual to extract the 
hydrogen sulphide present in the crude gas. The ! 
manufaeturiiig (ost of this purification in the usual 
oxide purifiers is aliout O'id. per HX) cb. ft., after ; 
taking credit for the sulphur in the spent oxide. 
The sulphur rceoverc'd is more than suflieient for tlie 
whole production of ammonium sulphate. 

On coke-ovens tliis sulphur is not recovered, hut 
if the whole of the gas produced was used for towns ' 
supply tlic sulphur would have to l)e eliminated and ^ 
would be available for acid production. i 

The present cjipital cost of oxide purifiers, includ- 
ing everything, is about £‘2(),(X)0 per million cb. ft. j 
of gas made p<u' day, so that there is ample room ‘ 
for new metliods tliat can displace those ruling at ; 
present at a lower capital cost. Much work is being ; 
done on the subject both here and in America, and : 
it would appear tliat a big a<lvanee will be forth- 
coming. 

In some oven installations ammonium chloride is j 
being sueee.ssfully extracted from the boltgas before ; 
the free ammonia <omes down. This is usually ; 
carried out at the tar extractors, and not only is i 
there an enliaiieed financial gain but tlu' tars are as I 
a result comparatively free from chlorid*' and the ! 
tar stilts have a corre.spondingly increased life. j 
It would appear that the amount of ammonia | 
recovered in eoke-oveiis is not so high as in gas- i 
works from similar coals. This may be due to a 
number of causes — most of which are controllable, j 
It is beyond the scope of this paper to go into this | 
question more than to mention it. | 


Benzol. 

During the war, gasworks starting de novo had 
opportunities of studying the question of benzol 
extraction which had not been available to coke- 
oven managers. Rhead’s paper on the working of 
the benzol plant in Birmingham added much to our 
knowledge on this subject. 

The quantity of Ininzol recovered depends (1) on 
j the quantity produced in the ovens, (2) on the 
j <iuaiitity destroyed either in the ovens or the offtake 
j pipes, and (3) on the efficiency of extraction from 
j the gas in the scrubbers. Higher temperatures of 
I carbouLsation will improve the first. Leakage in 
I the ovens is largely the cause of the second, and 
I high temperature of vva.sh oil and unsuitable oil are 
; largely the causes of low efficiency of extraction. 

I While coke-ovens are, in the main, not selling 
; their gas for towns supply, the extraction of benzol 
I makes very little difference to the financial value 
' of the gas. In gasworks practice the stripped gas is 
j equally as good as un.stripped gas for towns supply, 
but the number of B.Tb.U. sold per ton of coal is 
I less when btuizol is extracted than when the gas is 
! sold unwashed. The calorific value is reduced about 
! 13 B.Tli.r. per cb. ft. per gallon on a gas of 630 
; B.Th.lI, gross. The loss is worse than it seems where 
I water-gas is us+'d to any extent and the standard of 
j quality to be- maintained is normal. The value of 
I the B.Th.U. is not necessarily that of the coal gas 
i B.Th.U, .but may conceivably be that of the alterna- 
! live enrichment. Consequently gasworks at the 
j present time must charge against the cost of extrac- 
tion of benzol the value of the gross B.Th.U. to the 
gas undertaking as gaseous B.Th.U, This aspect 
of the question need never bo taken into account on 
coke ovens as the gas is a by-product. 

It it were not for the fact that gas undertakings 
must eliminate naphthalene from the gas distri- 
bute<l, it is doubtful whether it pays them to wash 
for lienzol at the present time, but the circum- 
stances of each particular undertaking must be 
taken into account before any conclusion can be 
arrived at. 

Aboliol and cyanide as by-products are new to 
eoko-oven practii-e. It must suffic'e to say here that 
as regards alcohol, the process being developed by 
.Mr. Krnest Bury shows great promise, but there 
appear to lie difficulties in connexion with the loss 
of acid and quality of fuel that have still to bo sur- 
mounteil. As regards cyanogen — where tempera- 
tures are maintaincxl reavsonably high in normal 
times its extraction would bo profitable, but present 
capital costs of plant make them prohibitive. 

Discussion. 

Mr. H. E. WiiioiiT said that Dr. Smith had 
s{)okeii of 40% surplus gas in the coke-ovens. In 
tlie newer n'geuerativc types it was more like 50 — 
55%,, and in the waste heat typo 25—28%, depend- 
ing on tlu' quality of the coal used. 

Mr. A. K. F. Knott said that ho thought the 
losses in the by-product oven as compared with 
the Ix'ehive oven were nearer 5% than 10%. The 
coking temijcratures given by Dr. Smith appeared 
more like the American practice. No doubt there' 
were many good feature's in that method, but h(' 
did not think sncli temiK'ratures could be adopted 
ill England without rebuilding with a class of 
silica bricks which would withstand temperatures 
higher than any obtainable in England. 

Mr. 17 E. Wood said that at the works at which 
he was engaged tlu*y had found that any coke 
which eoiilej be used in the ordinary cupola was 
suitable fear the blast furnae.e; it was more difficult 
to get a good cupola coke from patent ovens than a 
good blast-furnace coke. Bettor coke was obtained 
by coking at lower temperatures and for longer 
periods. 

Mr. S. A. WiCKNER considered that more atten- 
tion should be paid to keeping ammonium chloride 
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out of tar. When present it was difficult to remove 
and became a great nuisance. 

Mr. W. Diamond said that there were burners 
now on the market which would burn coke-oven gas 
quite efficiently under boilers. 

Dr. Smith, in reply, said that the figure of 40% 
for surplus gas that ho had given was in connexion 
with the average oven. Regarding the use of high 
temperatures in ovens, ho said that at Saltley Gas- 
works, Birmingham, the ovens were kept at the 
high temperatures ho had named ; there was not 
much fear of the cracking of the hydrocarbons pa.ss- 
ing through the heated chamber at the top of the 
oven. At low temperatures benzol was not pro- 
duced in such quantities as at high temperatures; 
the amount produced compared very favourably 
with the l)est horizontal retort practice. That in- 
dicated that high temperatures were not a deter- 
rent. They used English bricks — ho believed Leeds j 
silica bricks — and the life of the ovens was quite 
satisfactory. In his opinion, if l.s, 6d. could be | 
obtained for coke-oven gas for town supply it was 
wasteful to use it on boilers. 

THE CORROSION OF COKE-OVEN WALLS. 

BY W. J. REES, r.i.e. j 

I^ecturer in Refractories, University of Sheffield, i 

In some of the coke-producing areas (for example, j 
South Yorkshire and North Derbyshire) the corro- 
sion of coke-ov(‘n walls duo to the pre.'^enco of salt 
in the coal is a serious factor in its effect on the life 
of the oven. In the Sheffield district, w'hen deep 
coals are coked, this corrosion is very severe. In 
a particular case where coals from the following 
t^anis were being coked : - The High Hazels seam, 
at a depth of 120—1110 yds.; the Barnsley seam, at 
210 — 1116 ytls. ; the Parkgate seam, at 460 — 560 yds., 
and the Silkstone seam, at 510 — 61(' yds., extraction 
by waUn* showed 0*37% of NaCl "and 0*19% of 
Na^SO* in the unwashecl slack and 0 * 18 ''^ of NaCl 
and O'OS % Na.SO^ in the washed slack as delivered 
to the ovens. With cc-ntinued extraction w ith hot 
10 ' nitri(! acid, further quantities of both chloride 
and sulphate were removed from the slack, in 
several cases nearly 1':, of Naf'l being extracted. 
The pit waters frequently used in the vvashery 
contain large quantities of dissolved salts, as shown 
in tlie following table : — 
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pure water, such as that of a tow'n supply, would be 
advantageous. Laboratory experiments showed 
that lliere was little or no gain in either the rate of 
extraetion or salt extracted by the substitution of 
either distilled or tow'ii’s water for the impure pit 
water. The use of a purer water w'ould, of course, 
result in some diminution in the quantity of dis- 
solved salts sent to the oven ia the water adhering 
to the slack, hut the expenditure involved would , 
not be justified by the comparatively small reduction | 
obtained. The rate of flow of water through the j 
washerv is a point which may be worth considera- ! 
tion where very salty coals are being washed, as | 
w'ith an increase in the rate of flow there will bo 
a reduction in the concentration due to the solution 
of salts from the coal and a corresponding reduction 


in the salt content of the water adhering to the 
slack. In some j)it and hopper drainage waters 
considerable quantities of magnesium chloride have 
been found and, in view of its ready hydrolysis, 
this may have an important clYi'ct on the coke-oven 
walls. 

Taking the figures given above, there will be 
carried into tlie oven with each charge of slack and 
adhering water approximately 50 lb. of NaCl and 
20 lb. of NajSCL. The salt present will begin to 
volatili.-^e at 800*^ C. (to a small extent at lower 
temperatures, as salt has an appreciable vapour 
pre.s.sure at temperatures below its melting point) 
and in addition to this removal of salt by volatilisa- 
tion tliere will bo some removed by hydrolysis as 
steam from the centre of the charge comes in con- 
tact with the hot coal. The sodium sulphate present 
will also probably have .some activity as a corrodant, 
as by interaction with the coal at tlie temperature 
of coking, sodium carbonate will be formed. H. V^. 
Tliomp.son,* in discussing tho dissociation of salt, 
has shown that when a current of dry air is passed 
over molten salt at 1100*^ C., the salt vapour carried 
forward by tho air was 0*0554 g. per litre. With 
a current of moist air, the salt carried over was 
increased to 0*0782 g. per 1. The coking of wet 
slacks may thus lie a factor of importance in cases 
of oveiMorrosion. Tho moist air with the salt 
vapour and tho products of hydrolysis was then 
passcs.1 over (n) quartz chippings, (b) ferric oxide, 
(c) alumina, (d) clay. With the quartz there was 
a superficial attack only, a little sodium silicate 
being formed; with tho ferric oxide, a little ferric 
chloride was formed, and there was, incidentally, a 
conversion of the hulk of the FcaO, into black 
crystals of FOjO^; with the alumina, the attack was 
even less than on the quartz, a little sodium 
aluminate being formed. In the case of the clay, 
however, severe corrosion was observed, increasing 
with the iron content of tlie clay. In a paper 
recently eomniunieated to the Refractories Section 
of the Ceramic Society t I have described a scries of 
<*xp<ii’imeiit.s in which the action of salt vapour (at 
800'^— 950''’ C.) on silica, silicious fireclay, semi- 
silica and finx'lay bricks was observed. The attack 
was, in general, mucli gn^ater on the fircKjlay than 
i on the other bricks. 

4'he action of salt on clay lias lieen extensively 
' studied in eoiinexiou with the phenomena of salt 
I glazing. :ind this directs attention to an important 
i ditl'croiu'e between the conditions of salt-glazing and 
tho conditions which result in the corrosion of fire- 
I clay coke-oven bricks. fn salt-glazing, the kiln 
; atmosph('re will be much richer in salt vapour than 
a coke-oven at any iH'riod, but the salt is not applied 
i until the article.s to lx; glazed are at a temperature 
of ah((ut r2(X)''’ ('. At this temperature the salt 
; inimediutf'ly combines with tlie clay, forming a glass 
which coats the exposed surface of clay and protects 
I it from any further attack by the salt vapour. The 
imjiortaut factor in salt glazing is that the articles 
to he glazed shall be at the ti'inpcrature at which 
interaction hetwi'cn salt and clay i.s rapid. In tho 
coke-oven tho conditions are essentially different, 
tlie internal wall of the oven never reaching the 
tenipi'i ature at tvhirh salt glazing is rapid. J. V\ . 
Cobb + has shown that inUu'actiou between sodium 
carbonate, alumina, and silica will take place at 
ti'inperat^ires much below that of fusion of tho 
I mixtures, and it is evident that this type of re- 
action is important in coke-oven corrosion. In the 
coke-oven, the salt vapour instead of reacting with 
the surface of the bricKs will penetrate them; there 
may be some deposition of salt inside the brick, but 
a good deal of the vapour ajiparently passes on until 
it reaches a zone in the brickwork at which the 
temperature is high enough for interaction to take 

• Trans. Ceramic Society. 1918 ; see J., 1918, 333 A. 
t Spring llIeetlnK. 19^0. 
t J.. 1910. 69. 250, 336. 399. 608. 799. 
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place with some rapidity. The joint result of the 
slower interaction in the cooler portion of the brick 
and the more rapid action in the hotter zones is the 
formation of a weak, spongy mass which becomes 
increasingly open to the attack of the salt and 
which may fall away or Jie dragged away by the 
moving coal or coke. Another important phe- 
nomenon in connexion with this corrosion is the 
very general presence of a layer of heamatite in that 
portion of the brick where disintegration and sJiear- 
ing take place. This appears to bo duo to the 
formation and volatilisation of ferric chloride by 
the action of salt vapour on iron oxide present 
either in the coal or more probably in the bricks. 
The ferric chloride vapour penetrates the porous 
bricks until it reaches a zone to which oxygen- 
containing gases from the combustion flues pene- 
trate, and it is there oxidised with the formation 
and deposition of hflomatite. In this way layer upon 
layer of hajmatite may deposit until it reaches the 
thickness which may frequently be observed in old 
corroded bricks. The formation of ammonium 
chloride (and possibly also the presence of free 
chlorine) may also be a factor in corrosion; the 
passage of ammonium chloride vapour over fireclay 
bricks at coking temperature shows only very slight 
indications of corrosion of the brick, but that con- 
tinued action may result in the formation of 
ammonium or ammonia-alumino-silicates is evident 
from the action of ammonium chloride in the 
Lawrenc-e Smith method for the determination of 
alkalis in silicates. Attempts have been made to 
prevent the penetration of vapours or increase the 
resistance to corrosion by facing or glazing the 
surface of the bricks, but up to the present these 
have been unsuccessful, the face falling away owing 
to the difference in the coefficient of expansion of 
brick and face. . i i * 

The question now arises as to which is the best 
typo of brick to use for coke-oven walls. When 
tlio coals to bo coked contain little or no salt, it is 
probable that a good, well-burned fireclay or fireclay 
with silica grog (serni-silica) brick will be satisfac- 
tory, but in the case of salty coals the exi>crimental 
evidence indicates that corrosion is likely to be 
much more .severe on fireclay than on silica, 
alumina, or magnesite bricks. With an alumina 
brick the physical changes will, during use, bo in 
the direction of continuous contraction, and, un- 
less an electric furnace product such as alundum is 
used this type of brick is therefore ruled ou^ 
There is at present no quantitative evidence which 
indic.ate8 whether or not the liigh initial cost of 
alundum or magnesite bricks would ho counter- 
balaiiceil by the increased lifi? of the oven. The 
physical changes in a silica brick during use are 
rather complex, tlie most important of them being 
the growth duo to the gradual transformation to 
tridymite of the quartz in the brick. But if, in 
burning the brick, a maximum conversion of the 
quartz to the form of lower siiecilic gravity is ob- 
tained, it is evident that the increa.se in volume of 
the brick during its subsequent use can only be 
small. Further, if by sjiecial grading of the raw 
materials and the formation of a suitable matrix, 
the recrvstallisation of the silica takes place so that 
the newiy-formed crystals tend to interlace instead 
of to push against each other, the mechanical 
strength of the brick will ho increase^ and its 
porosity reduced. The characteristics of the ordin- 
ary type of silica brick which render it unreliable 
for coke-oven use are its continued growth during 
use, its rather high porosity and its tendency to 
spall from the repeated changes in temperature; 
but it is now possible, bv combining the two factors 
of suitable grading and adequate burning, to pro- 
duce a silica brick with physical properties such as 
should make its successful use in coke oven practice 
a distinct probability. Such bricks are already 
being made and put into use in situations where 
corrosion trouble has been §evere. 


A factor which will be common to all coke-oven 
I bricks in its influence on disintegration is that due 
j to the deposition, in the pores of the brick, of 
I carbon from the decomposition of hydrocarbons in 
' the coke-oven gas or from the gases in the combus- 
; tion flues. The reduction to the ferrous state of 
any iron oxide present and the possible formation 
: of easily fusible ferrous silicate will also bo a factor 
in tlie behaviour and life of the brick. 

The heat conductivity of the brick used for the 
coke-oven needs some consideration. This is so 
much affected by factors such as the temperature 
i of burning, porosity, etc., that no figure short of 
: that obtained by actual determination on a par- 
, ticular brick is of any great value. Experience in 
American coke-oven practice indicate that at 
coking temperatures the conductivity of a good 
silica brick is decidedly greater than that of a fire- 
clay or semi-silica brick. This should be a further 
i point in favour of the use of silica bricks in coke- 
, oven construction. 


MODERN BY-PRODUCT COKE-OVEN 
; CONSTRUCTION. 

BY W. A. WARD. 

I In Great Britain even yet an inordinate amount 
i of our metallurgical coke is produced in beehive 
I oveii-s, although it is well known that the yield of 
; coke from by-product oven.s is much higher and the 

■ (luality of the coke quite as go<Kl. This is due to 
, tne prejudice of iron manufacturers in favour of the 
' larger coke generally yielded by beehive ovens and 
; its appearance, and also to the higher capital c«8t 

of a by-product coking plant and the greater im- 
portance of continuous working. 

It is, however, possible to approach nearer to the 
, tlicorcti(;al calorific intensity of combustion with 
; smaller coke and thus make the most economical 
use of it because it wdil lie ('loser in ‘the furnace 
i and render possible a reduction of the amount of 
' excess air passing through. 

i It must, nevertheless, bo admitted that some of 
! the by-pr<Kluct coke made in years past was very 

! p<M)r. It was uneven in quality and structure, 

■ soft, and contained too much volatile matter and 
I moisture. Those defects were in part due to the 

■ ovens, low uneven heats, leakage, and carelees 
' quemdiing. Quite as certainly, however, they were 

due to the use of unsuitable or badly prepared 
i coal. 

The suggestion is frequently mado that we in 
i Great Britain should pool our resources in the 

i matter of coal supply and manufac^turo coke, by- 

! products, and gas on a largo scale in joint works, 
i It would have enormous advantages in the mixing 
} of coals, continuous operation at full load, reduc- 
tion of working costs, prcxlucts of uniform quality, 

’ and higher all-round clficiency. 

: The choice (d site for a (poking plant is a m.atter 

' requiring very careful study. Tlie first eB.sential is 
* the traffic in connexion with the plant and its in- 
t corporation as an intt'gral part of the general 
j traffic scheme of the works, Where no really suitable 
' place from the traffic standpoint can be foiincl on 
tho pillar where thore will be freedom from sink- 
ing due to mining operations, as also when no 
; alternative site of any kind is available, resort 
i must be made to the use of aerial ropeways, over- 
1 head conveyors, large ovens, and the recent de- 
; velopments in coke handling plant described later. 

! Future extension should .always be considered 
i and provided for when laying out the original 
I scheme. Use should be made also of any natural 
I advantages of position such as ground rising from 
the coke aide which will cheapen the diseb^ging 
machine terrace whilst not seriously interfering 
I with the by-product roads behind. 
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Type of oven. 

The choice of a tyjpe of coke-oven to be used at a 
by-product plant will bo decided by the manner 
in which the surplus heat available is to be made 
use of, and no other consideration really need bo 
taken into account. I 

It is often stated that regenerative ovens are 
more efficient than iion-regeneratiye, because 
through regeneration a larger yield of surplus gas 
is available. Ipso facto this is somewhat erroneous. 
There have been cases of such a difference, but ! 
they are duo to defects in design or construction 
or else to faulty operation. The surplus energy is 
the same, because the amount of heat necessary to 
coko the coal is tho same, whatever the type of 
oven, unless its form bo such as to increase losses i 
by radiation etc., or the arrangements for combus- 
tion of the heating gas are faulty. The difference ' 
lies simply in the manner in which tho surplus heat j 
is made uso of. By tho provision of adequate heat- | 
ing surface and ecjual care in general design and i 
insulation, the gases entering the stack may be at I 
exactly tho same temperature in either. In fact, I 
generally there will be more excess air in regenera- | 
live oven flue gases which will carry a lot of heat j 
to w'aate. I 

This being so, tho difference in power available : 
for use outside tho plant and after all its demands ; 
have been met as betw’oen the two typos, is simply j 
the fundamental one as between tlio efficiency of ; 
fhe gaa engine and the steam plant. It is impos- ! 
sible in practice to attain the same (‘fficiency wdth 
U)o steam raising plant, but this is not the fault of ! 
the typo of oven. Furthermore, steam is necessary | 
on every complete plant whatever the main source I 
of power, and this must bo taken into account w'hen ■ 
drawing up a complete energy diagram. | 

(Jencrally speaking no attempt is made on coking | 
plants t.o make full use of the hot waste gases j 
from tho ovens, wliellior these be regenerative or ' 
non-regenerative. ft is quite common to find gases 
entering the chimney at 340° C, from regenerative 
ovens and 460° C. from waste heat ovens and 
neithej’ steam superheaters nor wouomisers in use; 
250° — 280° is sufficient if the chimney and flues arc 
correctly designed. Again gas will often be burnt ! 
for tho purpose of drying, subliming, evaporating, > 
etc., while these “ waste ” gases arc doing nothing. ' 
Of course, they cannot be used any further for | 
direct steam raising in the boilers, but the obvious 
solution is to ”se them for superheating the steam I 
and raising tlu: temperature of feed wat<>r etc., : 
extensions of tn<' total heating surface wliich are 
common in almost all other industries and which 
are suitable for tho low temperaturo differences. 
They might also be used for superheating exhaust 
steam, from back pressure turbines, or ordinary ■ 
reciprocating engines which could then be .used in | 
the Dy-product plant or for reheating gases etc. | 
Superheated steam should be more generally used 
on coking plants not only for power purposes, 
but in ordinary process work where it is most im- I 
portant that the steam should arrive at apparatus j 
ns steam with somo latent heat to give up, and not 1 
merely as hot water. ! 

An extension of heating surface outside the non- | 
regenerative or non-recuperativo oven would make j 
it approach nearer to the heating surface of the j 
regenerative oven, which came into beinp through ; 
this necessity for heating surface suitable for ; 
abstracting heat from the tail-gases. i 

Another very important po’nt on this question i 
of heating surface is that presented in the oven 
wall and the application of heat to it. This will | 
be referred to later. j 

The non-regenerative or waste heat oven cannot 
be economically used unless there is a continuous 
and regular demand for steam, and the boilers can 
bo placed close to the battery of ovens. 

In the case of intermitten1> loads or wide fluc- 
tuation, regenerative ovens should be chosen 


whether power is generated direct in gas engines 
or by steam,’ because the surplus gas can be trans- 
mitted almost any distance and stored in a gas- 
holder until required. This applies also when the 
steam raising plant is ronioto from tho ovens. 

Many waste heat ovene are arranged on the re- 
cuperative principle. That is to say an attempt is 
made to recover heat which would otherwise be 
lost by radiation from the brickwork of tho oven 
foundations into tho atmosphere, or by conduc- 
tion into the ground. At the same time the 
current of air for combustion of tlio gas by which 
it is done serves to keep the galleries in which the 
gasmen have to W'ork in a moderately c.>ol and 
comfortable state. Generally recuperation is 
carried no further than this at the present day, 
although ill the past, as in the old Simon-Carves 
oven, special Hues were constructed for the pur- 
pose. 

A novel form of producer-gas-fircd oven with 
continuous recuperation for both gas and air has 
recently been introduced by Messrs. Simon Carves, 
Limited, and a small trial battery erected at Cargo 
Fleet Ironworks, nr. Middlesbrough. I am not 
able to give details at present, but the principle 
has been carried much further than ever before. 

The producer- or hlast-furnace-gas-fired oven of 
regenerative typo, both simple and compound, for 
tho use of poor or rich gas or both, is an accom- 
plished fact. 

There is no fundamental reason for any great 
difference in results to bo obtained from the 
various types of oven, and it is undoubtedly true 
that very good results arc r(^gularly obtained from 
all types. The best are frequently obtained from 
ovens which would appear of inferior design. This, 
however, is to the credit of the working staff. A 
good feature in one type will often be counter- 
balanced by one of a different kind in another type 
not containing the first. For instance, distribution 
of heat nia\ be more even and easier to maintain 
in that state in a particular type of regenerative 
oven than, say, in a waste heat oven with hori- 
zontal flues, owing to tlio greater Amliime of hot 
g.ases and air at tho point where distribution to 
the walls t.'ikes place. This may ho balanced by 
the fact that there is a larger mass of hot brick- 
work in the horizontal flue oven w.-ills to act with a 
fly-wheel effect, also that the gas tuyeres are more 
accessible and of better type permitting of a more 
thorough primary mixture or gas and air and a 
nicer regulation of the amount of excess air. 

Description of various types of oven. 

The Coppeo waste heat oven (fig. 1) is of the ver- 
tical flue typo having dual waste gas flues. Each 
half of each oven wall is entirely separate from the 
other w'ith regard to gas and air supply and regu- 
lation and served by one of the aforementioned 
waste gas flues. This arrangement is excellent as 
tending towards even distribution of heat, even ex- 
pansion of tho battery and distribution of weight 
on the ground, and permitting very good recupera- 
tion by the air for combustion and insulation of the 
foundations at the same time. It is heated by rich 
gas brought along each side of the battery in mains, 
A, from which separate branch pipes, B, lead to gas 
conduits, E, under the centre of each oven wall. 
Before reaching there the gas passes through 
mixing boxes, D, designed on the Bunsen burner 
principle, and primary air is thoroughly mixed 
with it. These mixing boxes are each capable of 
regulation by the gas man as he watches ignition 
through a convenient sight-hole in the gas tuybre. 
Secondary air for combustion of tho gas enters the 
flues or conduits, H, at each end of the battery and 
passes into distributing flues, J, from which small 
conduits, K, lead to each oven. These conduit* each 
feed three air-distributing canals communicating 
W'ith three groups of vertical fltles, making six 
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groups per wall. Dampers are provided in each duits lead to each oven. This arrangement per- 
canal for regulation. i mits of a solid construction of practically the same 

Each waste gas flue is completely surrounded ' class of material throughout, and as the whole of 
with air ducts, so that full advantage is taken the substructure is kept at approximately the same 
of the heat otherwise lost from the substructure. temperature there is no unequal expansion witli 
Fig. 2 shows by vertical sections the design and its consequent distortion and cracking etc. The 
arrangement of the Coppeo regenerative oven. It [ air is dr.awn by means of a fan through gallerie.s 
is of the vertical flue type, and is built on similar and ducks under the regenerators and collecting 



Longitudinal Section through Heating Flues. Crow Section through 

Ovens and Heating 
Flues. 
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this feature, which is shared by other designs of 
oven such as the Simon-Carves, is the most correct 
from an engineering standpoint. 

The 30 vertical flues in the oven wall are divided 
into flve groups. The six flues of each group are 
divided into two groups of three, each being used 
alternately for ascending and descending gases 
by simple reversal of the damper. 

There are two gas tuyeres on each side of the 
oven with cocks for reversing, in addition to 
valves for regulating and shutting off the supply. 
The r(.'versiiig cocks are all operated simultaneously 
by levers and a wire rope when the main damper 
18 reversed. 

The distribution of the 15 flues in which gas is 
burning, throughout the entire length of each wall, 
and the alternation of these in adjacent walls, 
effect a very even distribution of the heat; this 
IS an improvement on the systems in which the 
whole of the flues in one half the oven arc used 
for ascending gas and all those in the other half 
are used for descending burnt gas. There is also 
less tendency to overheating at the top duo to 
the passage of very largo volumes of hot gases 
through a more or less restricted space. This is 
of advantage in preventing the decomposition or 
<legradatlon of by-products. The same effect is 
obtained in this and other ovens by keeping the 
lop flue some distance below the crown of the oven. 

The ovens in a battery like this are not inde- 
pendent either in air supply, regenerators, or com- 
bustion of the gase^s. 

Another type is built with separate regenerators 
for each oven arranged under the oven chamber 
and athwart the battery. This is a later develop- 
ment, and is common to most firms of coke- 
oven engineers. The advantages claimed are, a 
greater regenerator capacity in the same space 
or ecpuil capacity in less, complete independence 
of each oven so that the others arc not affected 
if some are off for repairs, or ‘*siek’' for any 
ri'ason, better facilities for examination and 
r<'pairs to regenerators, better regulation of 
draught and air supply. The last named is pro- 
bably the greatest, l^ecauso air supply and draught 
are regulated separately instead of relying on one 
clamper setting more or less porinaiient to regulate 
draught and air successively on reversal as bi the 
older typos. 

All the advantages do not rest with the newer 
type, however Stability has had to be sacrificed 
to a certain c^ient, and much greater care, has 
to be exercised in connexion with longitudinal 
expansion of the battery. Giving to each oven a 
separate existence precludes help being given to a 
“sick” oven by the remainder. Further, the very 
facilities for independent adjustment and the more 
accurate regulation and distribution of heat, which 
make a larger output and better general quality 
of both coke and by-products possible, are in them- 
selves a danger if neglected or left in the hands 
of men not properly instructed or in any way un- 
certain of tlie results likely to follow changes they 
make in regulation. 

In connexion with the problem of stability, I 
would draw attention to the five longitudinal walls 
111 the Coppee ovens of this type, the retention 
of the arches and piers in the oven designed by 
Messrs. Coke and Gas Ovens, Ltd., and also to 
the retention of a central flue or duct in the 
original Koppors oven. Provision is also being 
iiitiuG for oxpunsion nn<] stcibiiity by 8hflpo 
ment, niid bond of blo(iks, ’ 

rifle'll t regenerator oven is 
divided into four sections athwart the battery as 
regards arrangements for heating. Instead of one- 
half the flues in each wall being used for ascending 
not g^es in the initial stage of combustion and 
the other for descending gases as in other types, 
two alternate sections are used in each case. The 


aim is a more even distribution of heat and a 
smaller area of tho oven affected by changes due 
to reversing. Dampers control the inlet of air 
and exit of waste gas, and reversing is effected 
by cocks and dampor.s operated by wire ropes from 
a w'inch at the end of tho battery. Tho gas supply 
is arranged in a similar kay to that of their older 
oven previously described, except that there is of 
course no primary air admission. 

These arrangements appear to make it possible 
to regulate the amount of gas burnt to compensate 
for tho natural tendency towards a hot zone at 
tho centre of the oven duo to radiation losses from 
the ends, and also for the extra heat required to 
coko tho greater thickness of coal at the di.scharge 
or coke bench side of the oven, or the greater 
dcn.sity at the narrow end due to withdrawing 
of tho peel in tho case of an oven charged by coke. 

The Coppee compound oven is modelled on 
similar lines save that each regenerator chamber 
is divided into two parts by additional walls run- 
ning from side to side of tho battery, thus pro- 
viding regenerators for both producer- or blast- 
lurnacc-gus and air. It is necessary, owing to 
tho low calorific value of these gases to raise their 
temperature to about 1(X)0° C. before ignition. 

The producer- or blast-furnace-gas is brought 
along each side of the battery in tho regulating 
galleries, and .specially designed connexions con- 
voy it to tho inh^ts at the bottom of each regenera- 
tor. Reversing of gas and air is carried out by 
wire rope gear as previously described. 

Tho distribution of gas and air to the vertical 
heating flues in the oven walls is effected by in- 
eliruHl ducts from a compound sole flue as before, 
and wash^ gases follow the same course in the re- 
verse direction, thus heating up tho chequer work 
before enUuing tho waste gas flue, ready for the 
iH'xt reversal. 

In addition to the arrangements for heating by 
means of poor ga.s, there arc supply pipes and 
tuyeres with reversing valves for rich gas, so that 
if for any rejison a change becomes necessary, a 
few minutes is sulficient to conv(*rt the oven to 
tho ordinary regenerative type using a portion of 
tho gases evolved from its own charge. In this 
event a simple device enables tho whole of the 
regenerators to bo us(‘d for air in tho usual way. 
Furthermon', a small amount of this rich gas can 
bo u.sed at any time along with poor gas if there 
should be a falling off in supply or value. It can 
also bo used to stimulate a backward oven, and 
so enable tho regular programme to be maintained. 

There is no doubt that tho compound oven is 
tho oven of tho future, whatever the design, 
because of the greater value of the rich gas act 
at liberty for other purposes such as lighting, 
power, steel manufacture, and chemical processes. 
With tho poor gas oven the whole of the gas 
evolved from the charge is available after recovery 
of by-products for extraneous purposes, whereas 
from the ordinary regenerative oven only 45 — 55 / 
is available for purposes outside its own demands. 
In the case of tho non-regenerative or waste heat 
oven no more than 5-25% of “ live” gas is avail- 
able, according to tho natural yield of the coal and 
the extent to which recuperation is carried. It 
is often assumed that the percentage of spare gas 
will be prjictically tho same for all coals, but this 
is not so. The losses from ovens of the same design 
are approximately constant. 

Coke brwze or “ bad coal ” can ho used in the 
producers for the supply of gas for boating pur- 
poses, and I believe actual experience has shown 
that the objection at first raised to ovens of this 
typo that thermally and economically there was 
no advantage is groundless. In fact tho yield is 
found to be higher from ovens of this kind because 
the greater volume of tho gas and air mixture per 
equw number of calories effects a better and more. 
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even distribution of heat, and owing to the specific 
heat of the waste gases less heat is lost via the 
chimney. R. Bierraann has shown that a reduction 
of 7% in coking time is effected. 

If blast-furnace gas is used it must be cleaned 
thoroughly, so that the mains and valves will not 
become clogged with tar,* or fine dust containing 
compounds which will act as fluxes, choke the 
r^enoratora or damage the oven brieWork. 
Thwe is not the risk of naphthalene blockago or 
carbon deposits as with the use of coke-oven gas. 


spyhole, giving an uninterrupted view of the 
bottoms of all vertical flues in eaqh half of the 
wall. 

The patent covered the control of each separate 
vortical flue with its gas jet from the outside, or 
any arrangement of thorn into groups. In practice 
groups were adopted as it was too costly to arrange 
for each flue separately, and a finer division with 
multiplication of controls was judged to be un- 
necessary. These groups were arranged so that 
the amount of gas burnt in each was proportional 
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The Sinion-CarvcH vertical flue regenerative 
oven, shown by figs. 3, 4, and 5, on its introduction 
about 1906 showed a marked advance in the matter 
of general de.sign, especially the arrangements for 
distribution of gas and air, regulation of draught, 
accessibility, and facilities for continuous inspec- 
tion during use. Some improvements have since 
been made, but substantially the design is the 
same, and it still holds a very high place in the 
coking world, giving results which compare 
favourably with those of other designs possibly 
more attractive on paper. 

The fundamental diflerence in design was that 
the controls were all brought to the front and hack 
of the oven and arranged in galleries under the 
discharging machine track and the coke-bench. 
Previous to this it had Ix'en u.sual to regulate 
the admission of gas and air by means offdainpers 
or adjustable blocks and nuzzles situated at the 
base of each vertical flue from galleries under the 
battery, or by rods inserted through openings in 
the brickwork. In practice this was so diflicult 
and often uncomfortable owing to the heat and 
cramped space that it was neglected or improperi> 
carried out. ‘ j 

The new arrangement meant that the nicest ; 
regulation could be effected in a few minutes, | 
while the result was watched through a convenient 


to the demands in order to make up for radiation 
losses and difference in thickness or density of 
the charge. Iho draught in each of these groups 
ot flues was separately regulated at the outlets of 
the several ducts in the sole flue with which they 
communicate on the outlet side. 

Further improvements in this oven aro the 
dividing off of each group of vertical flues at their 
ba.se and the use of gas canals of largo section each 
provided with a removable plug in the gas dis- 
tributing box, 38, through which each section can 
be separately examined. 

In addition, means have been adopted for check- 
ing and regulating the draught at the top of each 
vertical flue. The last named is almost universal 
now in vertical fluo oven practice. 

J he oven structure is supported on five massive 
brick niers and four arches forming tunnels run- 
ning the length of the battery and at right-angles 
to the oven walls, thins forming the stable construc- 
tion referred to earlier. 

The regenerators, 14 and 14a, aro accommodated 
m the two outer tunnels and built so as to be free 
to expand within same. The air for combustion 
of the gas traverses the two inner tunnels and 
enters the canals under each regenerator in turn 
traversing freely from end to end and up through 
the deep mass of chequer work to each oven inlet 
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15 and 16a, the correct amount being regulated 
by the setting of dampers, There is no travel 
of either air or waste gas along the regenerator, 
itself, and therefore th§ lusting surface is exactly 
^e same for each oven and the friction uniform. 
No fan is used at these ov* ns, the chimney giving 
^ draught required. Reversal of air and waste gas 
IS by vertical dampers operated by a winch which 
simultaneously reverses al! the gas tuyeres. 

^’rom the air inlet, 15, compartments, 20 to 24 
(fig. 4), are supplied through ducts, 17, 18, 29, and 
30, which communicate with the bases of the 
vertical flues, 12, through inclined passages shown 
in transverse section in fig. 6. These it enters 
immediately above the gas and starts combustion 
about the sole level of the oven. The ducts, 61, 62, 
and 63, are for use when starting the ovens from 
fires in the oven chambers at each end, with which 
they communicate throi^h openings in the sides 
of the charging holes. These openings are sealed 
with fireclay blocks when the oven is heated up and 
ready for normal work. 

The Simon-Carves vertical flue non-regencrative 


1 J? P®*‘**y recuperative, the air being 

led through the two central galleries and over the 
tops of the waste gas flues to the distributing 
channels at^ the front and back of the oven where 
regulation is effected. 

The well-known Simon-Carvos horizontal flue 
waste heat oven is non-rccuperative and is 
arranged with one waste gas flue at the coke ram 
side of the battery. Its construction is very strong 
the ovens being separated by a solid firebrick waU* 
usually 14 in. thick, which carries the super’ 
structure, gas collecting main, charging car, etc . 
thus relieving the oven linings of any of this 
weight. The linings are tied into these central 
walls between each horizontal flue, the whole being 
made of tongued and grooved bricks so that an 
exceedingly strong and rigid structure not liable to 
distortion or leakage is the result. T^e ends of 
the walls at both ram and bench side are protected 
and maintained by massive cast-iron armour plates 
between the brickwork and steel buckstaves. The 
gas tuybres, air ports, and inspection plugs are 
attached to these armour plates by set screws, and 




or waste heat oven is of similar design to the abovo 
--indoed it is covered by the Kariie patents. In 
lace of tho regenerators there are two waste gas 
ues of smaller area. The arrangements for oi.s- 
tribution of gas and air, regulation, and inspec- 
tion arc identical. Tho wall is divided into two 
halves, each served by one of the waste gas flues, 
and a number of the vertical flues at the centre 
of the wall (usually two) conduct tho hot gases 
down to the sole flue and thence to the waste gas 
fluM. The sole flue is not split up into sections, 
and the distributing canals for air and gas are side 
py 8*de under the oven wall, but separated by an 
J^i^ndent wall to render short-circuiting im- 


aro thus kept in place and proper aliiicmeiit. By 
this arrangciuent the battery is less susceptible to 
the adverse influence of high winds in exposed 
situations, and retains its form at the doors witli 
great advAutage in tho matter of luting and ck- 
clusion of air from the charge. 

The gas and air for combustion are mixed in 
special tuyertw referred to abovo, which are of 
Bunsen burner typo and provided with regulators 
for both gas and air, before actually entering the 
oven flues. The intimate mixture so necessary is 
thus attained witli certainty, and any extra oxygen 
which may be required in the lower flues duo to 
pift’tial saturation of the gases with CO, can be 
admitted. On the other hand, excess air can be 
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admitted to the top flue to avoid overheating of ! some form is common to nearly all designs of 
f ^ crowns. By this means the heating effect i vertical flue ovens, 
of the gas can be increased considerably at the , A second feature is the dividing oflp of each 
lower portion of the oven where the greatest i separate vertical flue from ‘its neighbours at the 
amount is needed, without danger, os the lower air bottom and provision of a separate gas nozzle in 

inlets give facilities for instant admission of excess each which can be changed for regulation or re- 

... newal by means of a steel rod with key end 

in practice it is scaretdy possible to rcgtilate , through the top of the oven if necessary. A large 
and control combustion with such nicety a.s to oh- ; sight-hole is provided outside the oven for inspec- 
tain an absolutely (iven temperature throughout tion during operation, 

the length of the horizontal flues in this or any j The air entering the regenerators is evenly dis- 
other oven, but the length of flanie and facilities I tributed over the bottom by means of ducts 
for regulation of air give a wid<' latitude and ! arranged and proportioned for this purpose, and 
scope to the operator. : rises evenly through the chequer-worK to the dis- 
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Fig. 5. 

The type is still ])()pular, the opinion being held trihuiing ehainlx'r under tlie sole of the oven, 

that it is not so delicate as the vertical flue oven From here it passes through inclined openings into 

either constructionally or in heat regulation. The the bottom of each vertical flue, which it enters 

large mass of brickwork surrounding the oven above the gas. By this arrangement good admix- 

chambers holds a tremendous re.serve of heat and lure is effected, and deposits of carbon in the gas 

contributes in no small degree to this, enabling jets avoided. Any deposits at the air ports can 

rapid recovery after recharging etc. of course be easily burned away, but these are 

The Koppers regenerative oven is of the vertical unlikely. I believe in some batteries the central 

flue typo with separate regenerators, and displays flue was used for carrying a portion of the waste 

originality and the fearless spirit of t|ie pioneer gases off for steam-raising purposes, 
at many points. First among these, in my opiii- In the later ovens the air for combustion is ad- 
ion, is the provision made for regulating the mitted to the regenerators through separate cast- 

draught in each separate vertical flue by means iron change valve boxes insteacl of through the 

of an adjustable damper on the top of it. The flues with a change valve at the end of the battery, 

patentee realised the difficulty presented by These separate change valve boxes are operated by 

parallel flows, and overcame it by controlling the wire rope from an automatically operated throw- 

draught in each flue just beyond the point where over gear in exactly the same way as the gas- 

oven distribution was of importance, or, as he put reversing valves. They admit air in one position 

it in his patent claim, the point of attack ” of with the gas outlet closed, and when reversed allow 

the chimney or draught producer on the flue or the waste gas to get out into the flue whilst the 

group of flues. At the present day this device in air inlet is closed. 
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The tmniing gases ascend in one-half of the wall 
and descend the Hues in the other half. The 
Kopt>ers regenerative gas oven and oompound oven 
are similar in general design and arrangement to 
the above. In these, however, each regenerator 
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Fig. c. 

is divided by a vertical partition wall under the 
oven chamber, as shown by tlie sections on fig. 6. 
The regenerators under one oven serve tor the lean 
gas, and those under the next oven for air. 'J’his 
destroys to a (xutain extent the independence of 
each oven, but this is of little importance in prac- 
tice, as it is usually ujinccessary to n'pair the 
regenerators or sole Hues, and it is always neces- 
sary to lay three ovens off to refiair the walls of 
one oven of tJiis kind owing to the heat. In any 
case, the a<l vantages of a clear si'paration of gas 
and air regenerators by tlie thick wall supporting 
the oven pillar, thus obviating all danger of leak- 
age and .^hort-eircuiting, far outweigh considcra- 



I'lg. 7. 

tions of this kiin Jt is an arrangement common 
to most 0 ens of this type. 

The cross-sect ions on lig. G sliovv the dilferouces 
in the three oxciis, and also indicate the position 
of llu; rich gas canal and burners in the compoujid 
oven. It will l>o realisod also that the alternating 


in sets of two of tlie air and gas regenerators makes 
for simplicity in tho change valve boxes, which 
are alternate for air and loan gas, and avoids 
cramping of the gear. 

Tlve Kopper.s vertical Hue waste heat oven is 
.similar in design to the regenerative ovmi with 
regard to tho vertical jlues and arrangements for 
distribution and regulation of ga.s, air, and 
draught, except that the air is only preheated to 
a mociorale degree by its passage tiiroiigh the con- 
duit under the coke ram side of tho battery and 
tlio Hues under the oven .sole. lias is brought 
along the coke ram sido of the battery only in a 
main and led to the gas canals under each wall 
by large tuyere.s, wliicli can Ik? arranged to admit 
a .small amount of primary air and tlioruiighly mix 
it with the ga.s. The secondary or main air supply 
is distributed to each vertical Hue by cross pas- 
sages, entering just above the ga.s jet. The gas 
burns upwards in all except two of tlie vertical 
Hues and, dc.scendiiig the two at the coke bench 
side, is led through an inclined duct to the main 
waste beat Hue and so on tlirougb boilers to the 
stark. 

The oven may be arranged ivith waste gas fluo 
under the ram track and air admitted from an 
obsi'rvation gallery under the coke bencli. In this 
ease only one of the vertical Hues is usycd for de- 
scc'udiiig wasl»* gases. It is an arrangement suit- 
.•d)lo for conifircssed cb.irges in which the density 
is greater against tho door at tiie charging side of 
tlu' oven. 

The latc'st development in the Kopjiers coke oven, 
and one which can be aiiplicd to either typo, con- 
cerns imfirovoments in oven wall construction and 
aims at rapiil and uniforin coking by the more 
effi(‘ient application of heat vvitliout sacrifice of 
strength and stability. Tho vertical Hues in the 
oven walls are triangular in plan and staggo'red, 
a.s shown in Hg. 7. 'J’wo independent parallel gas 
canals supply the burners along e;ich wall, and tho 
opmiings aliuve are arranged so that tlie whole of 
each face of the Hues along the oven wall can bo 
inspected. I’be nui.iber of ga.s jots is increased, 
as also i.s Ihe beating surface. A new method 
of bonding wbicli is an absolute lock, and said to 
ti(? each side of the w:dl togetln'r in ('aeli layer of 
blocks ind('pend(.'jilly of tlu’ blocks in the layers 
above and below, is ahso a jiart of the design. 
With thes<‘ impro\'(‘mcnts the designers claim to 
have? solved a problem which has been exercising 
the minds of coke-oven enginesrs for years, T am 
not in possi'ssion of full details, but it would appear 
from the above that a definite step forward has 
Ikm'ii made. 

The Semot-vSolvay waste heat oven is of hori- 
/,oiilal Hue type, and is illustrated by fig. 8. It is 
of excocKiingly strong design and construction, 



Semet-Solv^ oven, Wa^te heat type. 

Fig. 8. 
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having firebrick walls of considerable thickness 
between the ovens and independent of the oven 
linings. These thick walls carry the weight of the 
oven tops, mountings, and charging cars, etc. Thus 
the linings are not subjected to excessive weight, 
and as each oven has ita own w'-t of heating Hues 
each side, absolutely separate from those of ad- 
jacent ovens, repairs can be carried out without 
in any way interfering with them. Further, owing 
to the thickness of the division walls it is only 
necessary to lay ono oven olf at a tinio. Jn this 
oven also the mass of brickwork carries a huge 
reserve of heat, which means (piick rex^overy aftc*r 
recharging. 

There arc five horizontal heating flues on each 
side of every oven, to four of which gas is sup- 
plied by tuyhres coiiinyted to mains running along 
each side of the battery. Each of these gas inlets 
is made so that air can be admitted if necessary, 
but the oven is dc.signed and intended to work on 
the principle of supplying a large amount of the 
total air required in tho top flue. Tho object 
is to keep tho top portion of the oven as cool as 
may )x' con.sistent with maximum yield of by-pro- 
ducts. The top flue is also kept well below th(‘ 
oven crown for the same reason. Sight-holes are 
provided at each end of every horizontal flue .so 
that tho heating may bo accurately regulated and 
tho condition of the oven walls kept under constant 
observation. 

The oven is partially recuperative as the air for 
combustion passes under the centre of tho battery 
in the flue, C, and branches out under each sole 
flue in canals, I), to vortical ducts in the dividing 
walls supplying air ports close to each gas jet. 
These ports are so proportioned and regulated that 
the amount of air supplied to the top flue is greatly 
in oxcK’.ss of its requirements. By the time this 
excess air reaches the second and subsecpient flues 
it has attained a high temperature and increased 
considerably in volume, the result being excellent 
distribution of heat, thorough mixing with the 
gas, and economic combustion with attainment of 
tho highest temperature where it is required, at 
the lower portions of the oven walls. The waste 
ga.scs combine in tho solo flue, F, and then pas.s 
out to the waste gas flue under the ram track. 
Dampers are provided for regulation of draught. 

The liorizontal-flue oven of all designs has an 
advantage over vertical-flue ovens in the very im- 
portant matter of thorough mixing, because of the 
length of travel of the combustible mixture and 
the change of direction at the end of each flue. 
At the same time, the area of the flues for a given 
heating surface i.s larger than in vertical flue ovens, 
which discounts to some extent this advantage. 
There is obviously a limit to which the principle 
of admitting a largo excess of air at the top flue 
can bo carried consistent with a roa.sonable per- 
centage in tlie final waste gases and avoidance 
of undue losses, owing to partial saturation of t!>c 
mixture with inert gases in tlio later stages. This 
compels tho admission of primary air at tho gas 
jets and a small amount of secondary air from 
the vertical ducts, or either of these. Ncvertheles.s, 

I think that with the facilities for mixing tho 
arrangement is an excclhmt one and capable of 
giving good results. ^ 

The Semet-Solvay regenerative oven is designed 
on similar lines with regard to the structure and 
arrangement of the flues and gas supply. The air 
is all prehcatwl in the regenerators as usual, and 
during one period the gases travel downwards 
through the wall flues in the same way as in the 
w^aste heat oven. After reversal they travel up- 
wards to the top flue, and thence by vertical down- 
take to tho opposite regenerator. The regenera- 
tors are arrait^^ athwart the battery in two sec- 
tions for each oven, with two longitudinal flues 


I between them, which are used for air and waste 
1 gases alternately. In this oven the gas supply does 
i not need reversal. 

The e.G.O. (Coke and Gas Ovens, Ltd.) regenera- 
; tive oven is of the vertical flue typo. The general 
design commends itself as an admirable combina- 
tion of the beat established practice and sound 
theory in the aim to produce an oven which will 
rneet^ill the demands of the present day. The 
e.sscntial principles of solidity and uniformity of 
str(«.s under working conditions, already referred 
to, have evidently been kept in mind by the de- 
signers, while tho important questions of heating 
surface, rapid coking, accessibility, and uniformity 
of heat distribution have received duo attention. 

The oven structure is supported on five massive 
pier walls and four arches forming tunnels, all of 
which are utilised as rogciiorator space. Thus 
maximum economic heating surface is attained 
without undue depth of foundations or any sacri- 
fice of strength and stability. Uniform expansion 
of tho whole structure is made possible, so that 
distortion and cracking are a minimum. Not- 
withstanding this, the regenerators are divided 
hy cross walls into separate chambers, so that the 
advantages of independent regenerators arc ob- 
tained. These separate chambers are two oven 
pitches in length, and those in the outer and inner 
tunnels serve alternate ovens. The hot air from 
i the regenerators enters the sole flue at the centre 
of its length, so that distribution to the inclinetl 
ports leading to tho base of each vortical flue is 
even. 

I The burning gases ascend the flues in ono half of 
tho oven wall and descend those in the other half. 
They collect in tho sole flue under this half of 
the oven, and are led into the regenerator and 
waste gas flue under the regulating gallery and on 
to the stack. The outer regenerator chamber at 
ono side connects with the inner chamber at the 
other side of the battery. Regulation can bo made 
by the dampers between regenerators and waste 
gas flues, and also by the small damper blocks at 
tho top of the vertical flues. 

Tho e.G.O. compound oven follows the same 
principles of design and arrangement. The re- 
generators are subdivided so as to provide for both 
air and loan gas, ,a8 in tho case of ovens previously 
, described. An important difference, however, is 
; that the gas and air are kept in separate tunnels, 
with tho main walls of the structure between, so 
that leakage is impossible. This arrangement also 
makes it perfectly safe to ki^ep tho regenerators 
for both gas and air under the oven W'hich they 
serve, w'hilst tho sole flues are arranged in pairs, 
and tho gas and air never approach each other 
until they i.ssuo from tho ports for combustion in 
the oven flues. Separate cast-iron valve boxes 
are provided for both gas and air at each oven, 
and reversal is effected by wire ropes in the usual 
way. Independent regulation of air and waste 
gas is done by butterfly dampers, the setting of 
which is not affected by reversing. There are also 
sliding fireclay dampers, and dampers at the top 
of each vertical flue for distribution. The oven 
can be worked as an ordinary regenerative coke- 
oven, in which case all the regenerators turn on 
, to air, and rich gas is supplied through the usual 
, tuyeres and can.als which are always there in 
readiness. A small amount of rich gas can also bo 
used in conjunction with lean gas if required. 

The outstanding feature of the Otto waste heat 
' oven is tho method of distributing the gas with 
' absolute certainty to the base of each vertical flue 
without any reliance whatever on chimney draught, 

; and this principle is also applied in the regenera- 
i tive oven. The whole of the oven structure is sup- 
. ported on continuous brick arches forming a plat- 
form like a wide viaduct, so that although the piers 
I run at right-angles to the longitudinal centre line 
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of the battery there is little danger of dam^e 
through expansion. The spacing of these arches 
with relation to the oven pitch is such as to cause a 
very evenly distributed load on tho arch rings. 
Openings in the pier walls and tho access gallery 
under the coke bench make the whole basement 
into one huge cellar. Tho gas for heating the ovens 
is brought into this cellar by a main in the access 
gallery, and branch pipes from it feed tho vertical j 
gas tuyeres under each pair of vertical flues, lliach 
tuyere is providinl with a regulating valve tor the 
gas and a rotating shutter for primary air supply 
on tho Bunsen burner principle. 

The secondary air is admitted through a star- 
shaped brick in a fireclay channel, which also 
serves to centralise tho tuyere pipe. By this means 
intimate admixture of gas and air is effected, i 
and perfect combustion under absolute control is | 
tho result. All the secondary air is drawn in round : 
the gas nozzle by the influence of the chimney, and 
tho only regulation is of gas and primary air and 
main draught on each oven. Tho hot gases ascend 
the vertical fines, traverse the top horizontal flue, 
and descend tho two vertical flues at the coke 
ram side to the waste gas flue under the track. 
Tho sole flue is not used except when the oven is 
starting up or working as a non -by- product oven 

The Otto regenerative oven is built on arches 
forming a cellar in a similar manner to tho former. 
Tho arrangements for distribution of tho gas to 
the vertical flues arc the same, except that there 
is of coiirso no primary air admission. The re- 
generators are built outside the battery under the 
coke bench and ram track, and arc of narrow and 
deep design divided into two parts by a vertical 
partition. Each half serves half the combustion 
flues in the oven walls with the object of securing 
a more even distribution of air. Tho waste gas 
flues run along one side of each regenerator, with 
which they communicate at inte-vals through 
special ducts provided with dampers. 

Air is .admitted to tho regenerators from the 
cellar through separate oi)eniugs, also provided 
with regulating dampers in addition to the re- 
versing flaps. The waste gas is reversed by 
dampers at tho end of the battery, and the .same 
winch reverses the air flaps and ihe three-way gas 
cocks l)etw'een the main and the distributing pipes. 
There i.s no separate regulation of air distribution 
on this oven, hut tho arr.angoinent of the inlet and 
canals i.s conduci > to a very even draught, and the 
ab.solute control the gas in the vertical flues 
obviously makes it possible to increase or decrease 
the temperature at any point within very wide 
limits oAving to the amount of excc.ss air ncces.sarily 
admitted in all regenerative ovens operating on 
rich gas. 

There is a constriction at the top of each vertical 
flue in tho style which has now almost become 
standard, but no dampers or opeiiing.s in tho oven 
tops. These were found by actual trial to be un- 
necessary in this oven because of the perfect con- 
trol of tho gas distribution. 

Tho gas burns iipAvards in one half of tho 
and dc.scending the flues of tho other half is col- 
lected in the dotible solo flue and led into the 
eorresponding halves of the regenerator, daniper.s 
for general regulation of the oven being provided 
in the inclined ducts leading llicreto. There is 
ample space in tho cellar under the battery for 
regulation, inspection, etc. Tlx. gas tuyhrcs can be 
instantaneously removed for cleaning without un- 
doing any bolts or set screws. 

Tho Otto combination oven for u.se either as a 
coke oven fired by part of its own gas or a gas 
oven fired by lean gas is of the vertical flue type 
with independent regenerators athwart the . bat- 
tery. I am not able to give details, but I believe 
a battery is undor construction at the present time. 


The concrete foundations for a battery of ovens 
should be reinforced with steel bars, old rails, or 
the like, even if the nature and strength of the 
ground does not demand it, on account of expan- 
sion. Even with the best provision for expansion 
of the battery there is the possibility of cracking 
the concrete, .so that it tx'conics a scries of dis- 
connected blocks which may sink unevenly either 
on account of differences in tho nature of tho 
ground or tlie distribution of the load on same. 
Such reinforcement is frequently placed diagon- 
ally in two layers and considerably higher in tho 
concrete than design for purely construction con- 
siderations would dictate. It is desirable to avoid 
wet ground, and any material of a ronihustibie 
nature must be removed, whatever the cost or 
efforts in tho direction of lieat insulation. 


General prindyles of desnjn. 

The first is that there should really be no such 
thing as a standard oven. The nature and pro- 
perties of tho coal must ho taken into consideration 
first of all and the oven chamber and heating flues 
proportioned iiccordingly. Eor instance, the 
width of tho oven is a most important imatter, and 
may vary from 16 in. to 24 in. according to the 

class of coal. ... . . t i. 

If an oven is made too wide in an attempt to 
obtain “ long” coke it may 1x5 found, as in certain 
Staffonlshire seams for instance, tli.at there is a 
most marked difference in the density at tho out- 
sides and c'ontre which w'ill result in fracture with 
the least handling. . , , i c • 

A very high oven is unsuitable lor coals or in- 
different coking properties, which have to he com- 
pressed, on ac(;ount of tho difficulty of making .and 
handling the cokes. A long oven without taper is 
obviously unsuitable for coals wdiich yield coke 
tending‘to ho soft or friable, or which expand on 

^^Thlf heating surface, as well as the number and 
.arrangement of gas Imniers in the oven walls, 
.should bo proportioned to the re<)uiroments ot the 
coal and the quantity, composition, and calorific 
value of tho gas evolverl. The area of the flues 
and ducts for gas, air, and waste gas should a,lso 
he decided by these considerations. The position 
and cap.aritv'of tho gas ascension pipe should also 
be settled from considerations of quantity to bo 
dealt with and the maintenance of regular and 
correct relative pressure in the ovens. 

There .are many other considerations or this 
kind, hut these will he sufficient to illustrate the 

^*The coke oven i.s what engineers call a block- 
work structure. True, it is of a special typo and 
subject to all kinds of stresses, both internal and 
external, which have to ho provided for without 
roi'our.so to internal reinforcement and sire de- 
pendent on interhvking, tieing, and bonding ot 
the blocks for stability, when tho stresses cannot 
bo hajanecd against each other or neutralised by 
armature. Tliis being .so, it is a viUl necessity to 
miiiimi.se the forces and .arrange for their even 
distribution as far as possible and to relievo those 
parts of the structure subject to tho greatest heat, 
and, therefore, in danger of softening and losing 
their strength, of as much external load a.s possible. 

These parts are also wffiero tho maximum inove- 
mont will take place due to expansion and distor- 
tion, and damage will ho in proportion to the im- 
portance allotted to them as members of the struc- 
ture. The best possible material is tho » 

and adequate strength niiist not he saenneea o 
space or rapid transmission of heat. 

Tho strurturo .should bo l.x^ked upon as a sevics 
of retaining walls and Ja to 

whatever cause arising, should ho . 

them in the proper manner for such. The 
of any parts of tho structure as beams should be. 
discountenancod, and the use of large bridge 

93 
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blocks avoided. It is urged that a minimising of 
tlio number ol joints by such construction is a 
great advantage as tending to reduce the risk of 
leakage. When the difficulty of making, (Jr> ing, 
and burning the blocks and kcc])ing them true to 
size and shapes, to say nothing of the eontraidion 
<lU(?stion, is taken into consideration, however, and 
also the lavsnlt ol tlie cracks wliicli are almesi, ct'r- 
tain to occur, it is seen that there is little, if any- 
thirig, in tlie contention. Another and iinjimtant 
point in this connexion is that all hlm-ks do mil 
turn out the same, and th(', results followiigi; tlie 
lailure of a large' hkxk are much worse tlian in 
the ease of a. small one. 

I do not advocate the n.se of exeei'ilingly small 
blocks by any mt'niis. 'I'lie blocks sbonhl be of 
reasonable and something a[)proaehing uniform si/i', 
wlii(‘h will tend to eheajKm and sjieed np inannfa*- 
iuro as well as he of great advantage in tlx' linislied 
sti'iicture. 

In considering the gc'iieral (piestion of tlie de- 
sign of a hattery of ovoms by far the most im- 
portant and at the same time most difficult pro- 
blem is tliat iir(!sent.ed by expansion. This is not 
only (m account of the ovens proper, luit the sur- 
rounding strnetnres and plant. 'I'lie battery must 
stand alone, and nlllnuigli it may bo used to sup- 
port other work outside itself, allowance must be 
made for movement in three directions and it ran 
therefore only support such things as can lift witli 
it hetwoeii times of adjustment without damage. 

Attmnpts have Ix'on, and still are, made to gain 
support loi‘ tlie liatlcry from the coke ram terrace 
or th(' coke Ix'tich. 'Phey will always tail, boeauso 
tho ('xpansion is in esistiblo. Even if tlie above 
structures couM be made of adeipiate strength tho 
result would only ho to damage the oven itsi'lf. 
Many ingenious devieos and arrangements are re- 
sorted to witli the olijeet of |)roviding for expan- 
sion within tho ovim structure without any altera- 
tion to its outside dimensions and shajx^. Tlnir 
scope is limited, howi'ver, on account of tho diffi- 
culty of acenrately determining what tliat expan- 
sion will be. Therefore souk* external niovement 
ijiiist bo jirovidod for if clos«‘ brickwork ami 
stability arc to bo attained. 'I'lie longitudinal ex- 
pansion of the battery is tho most diffw nit to deal 
with on aeeonnt of its direction with relation to 
tho walls of the oven and tho fines and canals 
bolow tho Pole, It also gains in importance with 
the nnm])er ot ovens. The oven to])s and the mas; 
of brickwork at the oven sole have to carry tin' 
pillars or oven walls with them as they exjinnd. .and 
must do this without rupturing tliem if pos^ibh'. 

A good deal depends on the care with which tin' 
flattery is heated iifi, and extra time and fuel given 
to this will he well repaid. It is not sufficient 
how'cver, and special constrnetional devices have to 
bo provided at intervals to “ take u]) ” the move- 
ment. All builders liave their oavu well-tried 
arrangements, and it would be of little gener:il 
interest to attempt to catalogue them. They usu- 
ally take the form of a ebeekrd or halved joint 
between adjarent blocks at some wmll snpporled 
point. Tn building this is filled with material 
which will either partly fuirn awmv such as mix- 
tures wdth pitch as a binder, or with material such 
as asbestos, silicate cotton, or dry sand, wdiieb 
will compress under high pressure whilst of suffi- 
cient strength normally to support thoMTcsses put . 
upon it during building operations. Careful cal- 
culation based on actual trial of the refractory 
material to be vised di'lermines the position, 
number, and “ setting ” of these expansion spaces, 
and they aro carefully watched during building -i 
and heating up. 

All parts of the oven structure are not subject 
to the same temperature, and changes of stale of ; 
tho refractory components are different, so tliat 
the amount of movement differs. 

Thus from a variety of causes there is relative 


movement between the bricks and blocks at 
different zones, and layers liavo to be designed to 
permit this to occur without damage or leakage 
ensuing. The arrangement of small air and gas 
canals so that they are not alfccted by such move- 
ment calls lor careful study and experience, as 
even a small miscalculation might upset the even- 
tun 1 distrihution and I’cnder it impossiiile to get 
good resnils in the heating and output of the 
oven. AVorse, it may cause short-circuiting and 
fusion of tho hricks. 

Porfi'ctly ilry joints aro not usually permissible 
unless the bricks are rubbed to a perfect fit as in 
gas retort and glas.s furnace practii'.e. Usually a 
distinct cleavage can bo obtainei^l at a joint with- 
out Ibi.s. One method is the insertion of paper, 
another powdereil caihon. In the lower portions 
of the oven, on foundations, and at tho end but- 
tresses dry sand is used. It is necessary on occa- 
sion to provide for eventual expansion in the 
initial si'tting out of the ovens. 

'fho bonding of the bhx'ks in tho oven walls 
eipials in importance almost any other prohlcni in 
coke oven constrnel ion, 'i'hc object of all designs 
is to get the maximum “ cover ” by the use of a 
miniimnn number of ditferont shapes, and to tie the 
actual linings togclln'r through the wall, and so 
make it as nearly equal lo a solid wall in strength as 
iMissihle. This has to ho done without increasing 
iho thickness between tho tines and the oven face, 
wliieh would tend to prolong the coking time. 

It used lo he considered essential to arrange tho 
bond .so that repairs or rolining could ho eifected 
with a minimnm amount of general disLurliance of 
the wall as a wlioii*. Kxpi'rienee lias langlit, how- 
ever, that such consiih'ral ions aro insignificant 
eornpared to tin; advantages of strong eoiistmetion 
and tiglitness. 'J'herefore tho use of ridges and re- 
cesses in both horizontal and vertical) joints has 
heeoino almost universal. Several dilferent 

arrangenu'iiis are shown in fig. !k 

Tin' amount of clay used should Ih' the absolute 
niinimiim jiraetieally jiossibh'. ]ii the tirsb place 
file clay, bowevc'r treated, is ditTerent in actual 
eoinposit ion lo tho bricks bcxauise of the chemical 
ebaiiges during manufacture of the latter. 
Clianges in tlie firec'lay in Iho joints arc also bound 
to oeenr whc'ii the oven is lioati'd np, and as the 
most important do init occur bc'low aliout 800° C. 
a preliminary lu'atlng up followed by rc'-iiointing 
with lire cement is eomnn'rcially inijiraetieablo. 

Secamdly, as the clay lias to he ii'-^c'd in a plastic 
state', tlierc' will ho water in jiroportion to its 
rniantity to be driven o(f and slirinkasre arc'oi'd- 
ingly. This is partly di-tiiu;t from, and in addi- 
tion to. chemical change. 

'I'hirdly. llu're is aeration of the clay, the bad 
effc'et. of wbieli is al<() in jiroportion lo the ainonnt. 

Unless the bricklayers aro carefully trained and 
constantly watched they wull leave air bubbles or 
voids in the jc»ints instead of making them solid, 
tliiis defeating (be object of the nso of all mortars, 
wliieh Is exclusion of air in order lo attain rnoro 
or less perfect contact and increase friction and 
stability. Furtiiermnrc:, this air must expand on 
heating, .and will find its way out wdioro resistance 
is h‘!ist, viz,, at the joints. Subsofpient leakage of 
gri'ics will, of rourse, occur through the rhannels 
or jiores so formed. 

Armature. 

The hnekstaves and tienxls for binding the brick- 
work have an importance greatly increased by the 
trend of imxlern design to deep st-nietiires due to 
size of ovens and independent regenerators. Tn 
iho past they were nearly always too weak and of 
little use in maiutaining the structure. In many 
instancew the most glaringly unsuitable steel flec- 
tions w'oro used or old railway metals of inadequate 
strength. Buckstaves should, if possible, be con- 
nected at each extremity by tiebolts, so that the 
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binding of the oven brickwork is independonb of j 
anything outside tho structure. This is seldom j 
feasible, however, so the bottoni.s are fixed into the ; 
lower portion of tho structure where movement duo j 
to expansion is a minimum. It is desirable, especi- 
ally with the nc\v<!r designs of ovens, to carry them | 
riglit down to tho ennereto foundation ; tlie tops 
being connected by tierod.s across the b.attery over ^ 
tho oven walls. i 



Tig. 0. 


Their function is jk'! the jjre\ cut i'on of inov'nK’nt 
due to (!xpaiisioii —this is impos.sible— hut the nmiu- 
ten.'ince (jf the I'orm of ilie Imlh'i'v, [)re^ eii tion of 
bulging, si nMigl lieniiig (»!' tin' brickwork at wall i 
('jtds l)y holding the Mocks in tiiin cont.act with 
those Inri.lici' along the \'.all, closuig of craclc- due : 
to j)ei‘iodic con t raction , and C(.)mpclling tlu^ taking 
np of expansion in the places desig,ned for it, 
wliich the \','<'ighi ,:iid friction of tin* outer ends of 
the wall ini'jlit in. hi' sothcif iit to ilo. 

They arc d('si(!:ncd as Ijeains, and much discussion . 
has attiTidcd ih-* (jnestion of dcU'iTiiining tho ‘ 
act ual load whi( fi is lik('ly to act on them. Ojk* ■ 
Tin'tlmd suggested was to assiinie a crack tliia)ngh 
tho wlioh' (iciglit, of llu' stnictaiia^ at the angle r>f 
r('pos(' of loose Ijfoken firebrick on itself, starting i 
from tin! buckstave too; and calculate tin' con- 
jugate tlinisi. Another, to iirid what diameter of : 
tif'cod would break and taki' tin' ultimate strength 
of it as half the distrihuted load; a third method ; 
prolnvhly more rie.trly accurate was to calculate the 
force necessary insL to nun «> a nniss of bricks oru' i 
qnnrt('r of tin^ men in length and of In'iglit ;i))OVO | 
various Inuizontal filaiu's, all assumed to be loose i 
joints, and use these; as loads on tho beam, A 
Ge-man mt'thod was to work from the load wldcb | 
an equal dejith of water woidd give and assume ; 
tin; centre; of jire’ssute reversed. Nom^ of these ; 
methoels are aecnrato of coufso, but they are ! 
genuine.' atternpt.s and as gone! as we have. 

With Biliea oven eonstruebion llie problem gains 
in irnpe)rtaTiee on ncconnt of the amount of expan- i 
sion, . Adjustme'nt of the tierods during boating up ■ 
must bo made, and it is best done by hardwood i 
temporary wasliors. Tlu'.v should never be slacked I 
right out. 1 know of two fairly recent cases of j 
furnace collapse through a mistake of this kind, j 
With silica construction we shall probably find it * 


necessary to provide for adjustment at the bottom 
as in glass tank practice owing to pernianout 
expansion. 

Exceedingly high refractory qualities are not the 
first essential for c(jkc oven blocks as they are in 
the steel and glass industru's. Contraction, 
whether duo to iniperl‘i*ct niamifacture or tho 
nature of tho fireclay, i.c., high in alumina, is the 
bugbear of coko oven conslrucliMn because tlui 
ojjeiiing of joints cannot be .saLisfaciorily dealt 
with. The leakages from ibis cause mean Ireincn- 
<lous lc)sscs of rich gas when an oven is frcsldy 
cli.argc'd and pressure cannot lx; avoidc'd, and, 
later, destrin-tioii of coke and by-prodncls, excess 
nitrogen and (‘arbon dioxide in the gas, as well as 
great irregularity of beating and daiigc'r of fusion 
at all times. 

In tin; old d.iys managers becarnG expert in 
blocking leakage's with deposits of carbon by niani- 
piiIatioM of draugbb and air siipjily, but freciuently 
eb'povils occurred wlu're tlicy were not requireci, 
and this irritating juggling had to be c;onstantIy 
practi.sed, as further openings were nhvay.s 
developing. Complete repointing with carborun- 
dum, sodium silicate, and fireclay, or patent cemi'ut 
of .'I sirnil.ir kind, was found to be; of little avail. 
Sorm; natural liis’elays wc're found to bo suitablo 
and bold a high place still. Others were made suit- 
able ))y admixture of silica and grog, 

Many attempts wc'ia; and arc still lieing made to 
evcjlvi' mixtures which wiu'ii suitalily Jiiamifacturod 
into blocks and burin;;! will be without serious por- 
maii'-nt expansion or contraction, and yc't fulfil the 
Minu- coiidil ions rc'quiri'd as to temperature, 
slreiigdi, and ix-sistance to corrosion. Some of these 
have been very .siiccessfui. 

The silica oven wa.s tried out in .Vim'rica and has 
come to stay. It is ca()abli; of being worked at 
high Ic'inperaturcH coutimiunsly, and, ow'ing to its 
relatively high condncti\ ity, ra])id coking and 
uiiiiorm oven Lc'iiipc'iaturcs are easy of utfainnu'nt. 
Tlu'ft' is a vc'ry great expansion, hut unlike con- 
traction this can be dealt with. TJii' expansion is 
of f.wo kinds, rc;., that dm; to cdiange of tcnqiera- 
tiiH' only, which is t<'m|>oraiy, and that due to 
rbange of stale of ttio silica and its compounds at 
high temperatures, wbieli i.s jH'rmanent. 

There appears to he no ilouht that the size of 
parlieles is of gre.it iiiijiortanee, as fairly large 
pieces, or “ peas,’’ of free silica do not cornhiiK' to 
I he same < xtent with calcium in lime-bond silica 
liricks or the im[)uritic.s in clay-bond lirieks. Tho 
nianiil’act iiK'r must ihcrcliue disrov<.'r the best 
grading from tlu' .slandjioiiits of .strength, lionio- 
geiieiiy, and fis'edom from \oid,s on tlu; one hand 
and excessive fineness wifb danger of chemical 
change' on tin' other, 'f'lie question of porosity is 
also of importaine l.ieeansc it i.s found that fiorous 
blocks do not s^iall so readily as the faced, and 
stand ra[)id eliarigc's of temperature better. It is 
also |)rob;ible that a roiigli surface radiates beat 
beti er t lia u a snioof h one. 

In spile <»f I h(' ditll( i;l(;\ with high-alnmiua bloeks, 
a large battery was built with tiiem and successfully 
operated in Ann'riea, witii, it is .stated, oxcelb'nt 
results. Sueb blocks would have gri'at advantages 
in certain ca'^es and may some day hi; adojiled here. 
They are used of nei'cssity in the glass indu.stry, 
and speci;d construction [iroviding for the eoii- 
traetion dalienlty i.s not beyond the hounds of possi- 
bility in eoke oven practiec. 

\\ oriciny of the. orens. 

For the efficient mixing of gas and air nothing in 
the direction of impinging or whirling jets airangiKl 
in the fines can equal outside admixture of gas 
and primary air, and the surrounding of tho gas 
current with secondary air, particularly when 
using rich gas. If this is not done independent 
currents are certain, with the result that complete 
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combustion only ^occurs at changes of direction, 
which is often where great heat is not desired, such 
as the tops of the ovens and the sole tines. Sight 
plugs in accessible positions must bo provided so 
that combustion can bo watched while regulation is 
made, and the greatest possible amount of the flues 
must be open to inspection of the state of the brick- 
work without difficulty or inconvenience. 

The three great anxieties of a coking plant 
manager are repairs, shortage of steam, and coal 
supply. UTio fir.st two have already received treat- 
ment, and possibly the last lornis a more fitting 
subject for a separate paper. Large storage 
bunkers, tho contents of which are all accessible, 
are a vital necessity, liowover. They should at 
least bo capable of holding llirec* days’ supply to tide 
over tho week-ends easily without traffic troubles 
through blocked sidings. 

The question of deterioration of the coal has, of 
course, to be considerL“d, hut in the majority of j 
cases this is of rather less imf)ortance than con- ; 
tinuous working. Wludln'r by absorption of oxygen : 
from tho air or simphj loss of methane, lin(‘ly i 
divided coal certainly chx's 1<>S(‘ its coking properties j 
as well as some of its calorific value. This is more i 

markwl in some coals than others and always j 

worse the finer the coal. It may Ixi minimised i 
in siiVeral ways, sueli as mixing a proporlion of 
larger coal with the slack, crushing imnu'diatcly i 

Ixjfore use or at least at the top of the storage I 

hunker, storage in comparatively air-tight hn-ro- 
conereto or steel bunkers after draining by 
mcehanieal means, such as tho Jhunn eonv(\vor, in- ■ 
fitead of in drainagt; hunk(M's or wagons, ami the i 
use of hoppered hunkers which are self-emptying. ^ 

The position of tho storage hunkers (lepomls i 
largely on the system of charging the ovtnis .ami ; 
whether conveyors arc to ho used on account of , 
mining etc. i 

It is necessary to compress some naals of in- j 
different coking properties in onh'r to make good ! 
dense coke. Kven coals which yield a good coke | 
withoiit eoinpressing ar<' ofL'ii im})rov<‘d by it, and. j 
compared with hand charging from corves or i 
dandies, the eoiniiressc'd cake is an excellent labour J 
and time saving device, esp('( ially for largo ovens, j 
The upkeep of tho rnaeliiiies, pow('r consumption, j 
and time recpiired to make cak('s, liow<'v<‘r, put it j 
out of the running with tlie modern electrically I 
driven top charging madiines. ’riiese arc capable, j 
in conjunction with an efficient coke ram and i 
leveller of dealing with six ovens of large si/.e per i 
hour, whereas only .‘3 or 1 at most can he managed ' 
when cakes have to he made. 

The coal wlnni charged into the oven should not 
contain more than abonf 10 ' of moisture. Some 
trials made by the author eleven years ago, on : 
North Staffordshire coal, showed a difference of 
over 1% in the amount of hree/,c produced, duo to i 
difFerenee of moisture content. 

The position, si/.e, and huigtli of the gas a.s( oision ! 
pipe needs attention; it is a mistake to put it at | 
one end of the oven, t'speciallv when the latter is ^ 
filled as high as possible. Convenienee in the 
arrangement of tin- mctlKHl of charging should not : 
be allowed to diel:it(' thi-. Far betUT have two | 
separate ears, or, hotter still. tw(} ascen.'-ion pipe.s ■ 
and collecting mains, one eaoli side of the battery, j 
There would no diflicnlly in this on tlie .score of j 
cost when two qualities of gas wen* required, and i 
it w’ould be worth the expense in otlu'r eases owing 
to incroa.scd yield (jf by-products and output of coke 
through regularity of working. The quantity of 
gas given off in the first few hours is much greater 
than towards the end of tho coking period, and, in 
addition, there is a very largo volume of steam. 
Thus high pre.ssiires are tho rule imm(‘diately aft(*r 
charging, which give a great deal of trouhlo in ; 
luting doors and charging holes and even so result | 
in los.ses by leakage into the atmosphere and the ; 


combustion flues. Similarly, in the later stages 
air leakages occur throu^ excessive suction and the 
unavoidable neglect of the luting. 

I do not think the fact is generally realised that 
the early part of the coking period is the most 
efficient looked at from the standpoint of the appli- 
cation of heat, because of the greater temperature 
(liflorencc. Fverything possible should therefore 
1)0 done to make tho most of this. Even a small 
difference of pre.ssure makes quite an appreciable 
difference in the distillation of substances like coal. 
This leads to the question of oven isolating valves 
which can he regulated, in eonjiinetion with larger 
ascension pipes. These h:ive been adopted by at 
least one of our leading firms. 

I The mushnxun typo of valve is scarcely suitable 
owing to the largo increase in area for a small 
movement and eon.si'ipu’nt danger of blockage. Tho 
butterlly ty})e is Ix'tter in .spite of .some disadvan- 
j tnges. The Hat hetieh on to which the whole mass 
‘ of coke was pushed, pulled over, and quenched by 
: hand, is now obsolete. 

i As tho size of coke-ovens, numl3er per battery, 
j and speed of coking all increase mechanical means 
I of qiieneliing and leading coke become more neces- 
' sary. ’I'he manual lalxnir problem also compels 
i tin'ir use. 1 .shall tliereforc briefly de.serilie one or 
i we : — 

j 1. The inclined hom'li covered witli smooth east- 
! iron i»lates ami s(*t at an angle down which tho 
coke will slid(' on to a tray conveyor at fho bottom, 
is a. goo<l arrangement provided the conveyor is of 
; sturdy eonstrin tion and has working parts capable 
i of resisting the rough wear of fine coke du.st and 
, water. In ease of lireakdown there is room to store 
' the coke whilst repairs are carried out. The coii- 
; veyor is usually iin lim'd at one ('iid in order to gain 
I the elevation neee.ssary to deliver over bar screens 
i f»)r separating hrec'ze, into ordinary trucks or bla.st- 
j furnace skips. The bottom portion of the liench is 
! arranged as a tilting flap, which retains the coke 
I on the bench in one position and ac ts as a .shoot 
I on to the eonvc'yor in the other. The.se flaps are 
i in .s('f)arat(' h'ligtlis .and operated from the gangway 
I outside th(' conveyor. 

I 2. The C’oppee eoko scret'iiing and loading 
] machine is arranged to travel by electric power 
j the whole length of the. inclined coke Iveneh. There 
! are gate's at the bottom of the bench n[)erated from 
! a gangway, wliieh <]('liver the coke and breeze into 
! a eontinnons huek('t eh'vator. This raises it to a 
; sufficient height to deliver over a bar screen into 
tnnks or blast-furnace skips on a track outside 
the machine. Tin; hree/e is collected in a box below 
the screen and diseharg«>l at intervals into sc'parate 
wagons. ’I’he screens and shoots can he arranged 
: to deliver hotli large coke and breeze into wagons 
on the same sidirig. Where space demands, or it is 
1 desired for any reason, a vertical self-tipping hoist 
! replaces the bucket elevator. In hilly eeuiitry the 
; machine can he arrange<l without either, the whole 
I muvemejit of the coke being by gravity. The 
^ makers claim a great .saving in co.st of coke loading, 

■ the machine Ix'ing operated by one man, facilities 

■ for seleefion of any hatch of rokc> on the bench on 
1 account of (piality or thc' pcj^ition of wagons, 

! rapidity of loading (the ratc! being 2o tons per 
j lionr), simplicity of con.struction and operation,' 

I The machine is also away from thc steam from tho 
i quenching operation. 

3, Another typo of coke car consists of a shallow 
.stc'cl car with inclined bottom, and is in offeet 
a short fiortahle coke heneh. There are gates 
at the bottom of tho slope to retain thc coke, 
which i.s thinly spread out over the bottom or 
; the car by slow translation of it along the battery 
; as thc^ coke is discharged from tho ovens through 
i a Darby type qucmcher. Tho object of this is to 
I allow for cooling and .steaming off, and to this end 
1 the area of tho car bottom is made as great as pos- 
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sible. There is usually an incline at the end of 
the track up which the car is hauled by wire rope 
to deliver over bar screens to coke wagons below. 

4. The Goodall quenching and loading machine 
consists of a rotating table on to which the coke is 
pushed through a quencher of ordinary t^pe. The 
movement of the table whilst the coko is passing 
on to it parts the pieces gently and spreads tho coko 
out in a thin layer to steam off and cool. There is 
a steel cylindrical c.ising round the table about 
6 ft. high, 80 that no direct air current can play 
on the coke at this stage. There is a wide shoot on 
the side of the machine remote from tlio ovens, with 
jigging screen and breeze boxers below. The 
portion of cylindrical wall of the machine opposite 
this shoot is loose and pivoted at one side. When 
coke is to he loaded into wagons the table of the 
machine is rotjitcd in tho reverse direction, and the 
free end of this loose piece at the same time slowly 
travels towards th(5 centre of the table, tlins forming 
a plough and guiding tho coko down tlie shoot. The 
whole macliine travels by electric power on rails 
along the battery and can rec<.‘ive coko from any 
oven and deliver to any wagon, thus permitting 
selection of spgcially good quality and avoiding 
necessity for shunting of trucks. It effects great 
saving in the cost of coke handling. 

5. The .size of ovens and nundier per battery, also 
the rapidity of coking under American conditions, 
has compelled the adoption of high-speed coke 
handling, and it has been found that no system in 
which coke was allowed to remain in clo.sc proximity 
to the ovens was possible. With ovens coming off 
every few niinnle.s, it will bo realised that freedom 
from any incumbrance, such as coko cooling off and 
steaming, is vital. The Ix'st arrangement, and 
one whicli now finds most adherents, is (‘entral 
quenching; i.e., the coke is not ([nenched as it 
leaves the ovmis, hut taken to a central quenching 
station, at high s[)e(.d, in a special '-oke ear, to be 
quenched and afterwards eitlier spread on a coke 
hencli apart from the battery or delivered direct to 
screening and loading plant. 

In a typical arrangement of this kind, con- 
structed by Messrs. Siinon-Carves, Ltd,, the coke i.s 
discharged frojn the ov^ens hy a very powerful high- 
speed ram in about half .a, minute,' through a coke 
guide, Avhich is like the ordinary quencher uitiiout 
water, into a short and deep coko car. This car 
is rushed at liigh speed along a horizontal track hy 
electric loconmt -e to tlie (piofiching tower. This 
is a higli, ehimn like structure, usually of ferro- 
concrete and provjded with large water tanks round 
the. central chimney, at tho top. A measured quan- 
tity of water is instantaneously douched on to the 
coko in the car, which is then conveyed to the 
wharf and on to the screening plant by trav con- 
veyor, The gates at tho front of the sloping 
bottom of the car are pneumatically operated by 
th(> driver of the locomotive, so that no tin.e is lost, 
and the ear returns to tho ovens for the next batch! 
Such a car is capable of serving a battery of 150 
ovens. 

A novel form of screen, called the “ grizzly,” is ' 
bcifig put forward in connexion with this plant 
consisting of a series of shafts set sliglitlv below 
each oth(>r and parallel to the track on wliieh the 
coke car runs, or the fwding convevor. On these 
shafts discs are threaded at intervals of an inch or 
so and meshing alternati'ly, so that the appearance 
in plan is a huge grid. Tln-se shafts rotate at 
difTorent speeds, that at the top being the slowe.st. j 
Tho result is that the coke is drawn froni one on to 
the other in the same inaniH'r ns fabrics in many 
dovi(;es used in tho textile industries. I’he hrfx'ze 
falls through into hopi)ers, and tho large coke is I 
gently lowered w'ithont risk of damage into wagons I 
or furnace skips at the bottom end of the screen. | 
conelusion, I wish to express my thanks to the | 


slides and drawings and courtesy in giving mo in- 
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THE MORE ECONOMICAL UTILISATION OF 
COKE-OVEN AND BLAST FURNACE GASES 
FOR HEATING AND TOWER. 

DY G. W. IIEWSON, A.I.MECIT.E., .\Nn B. II. FOWLES, 
A.M.I.MECiI.E., A.M.l.E.E. 

We shall endeavour to show in this paper that 
in the inaMufaetiire of metallurgical coko, and in 
tlio use of such <‘oko after leaving the oven, largo 
(|iiantitios of gas are produced which can bo more 
elfK-iontly utilised than is tho practice at present. 

Professor Bone states that in 191.3 the output of 
pig-iron in tho Uiiili'd Kingdom amounted to 
lO'IH million tons, from wliii'li 7‘66 million tons of 
steel w.as made. Tho average coko consumption 
amoiintetl to about 25 cwt. of coko per ton of pig- 
iron produced. Tho corresponding amount of coal 
would Ix> about 37*5 cwt.; thus the total coal used 
in producing 10*18 million tons of pig-iron would 
amount to lO'Oo, or, say, approximately 20 million 
ton.s. In 1916 Professor H. E. Armstrong stated that 
“ fully two thirds of tliis coko is now produced in 
recMivory ovens of various types.” This Ic-avos one 
third still l)eing produced in the wasteful Ixiohivo 
ov(‘n.s— a figure confirim d hy the Nitrogen Products 
Committe— and it is safe to assume that .all tho 
rocov(‘ry oviuis in use are not working upon the 
most economical lines. 

Taking these figures as a basis, tho potential 
po.ssihilitie.s, after .supplying the iieed.s of the coke- 
ovens and the blasi-fiiniact', may be stated thus: 
From (he coke-ovens: 2()x KP x 5000 = 100, U(X) million 
cb. ft. gas at, say, 500 ILTh.IL per cb. ft. From the. 
(tJast furnorrs: 10*18 x 10" x 75, (X)U = 780,000 million 
(;b. ft, gas at, say, 100 B.Th.U. per cb. ft. These 
figures assume 5000 cb. ft. of surplus gas from the 
ovens per ton of coal car}){)nised, and 50% of 
150,000 clc ft. of surplus gas frojn the blast-furnace 
per ton of pig-iron produced. 

How Ixvst to utilise the enormous potentialities 
of tbese gase.s requires farclul con.sidcration. 
Engineers in this country have had more extended 
expericnca^ in steam plants than in gas engine 
plants, whilst the reverse i.s the case on the 
C'ontincnt. Tlnwc! the large gas engine using coke- 
oven gas is more i)opii!ar, and the special difficulties 
in dealing with a rich gas with a high hydrogen 
! content liave been overcome. 

tJse of eoke-oven gas. 

I The following have been taken from Brume’s 
I “lucl” as average figures obtained on several 
classes of w'ork, and we consider they represent good 
average working: — Steam: Steam raised per lb. of 
coal carbonised, 1*25 lb. Steam required per 
b.h.p. ; reciprocating engines 15 lb. ; turbines 11 lb. 
H.P. per ton of coal =187 and 255 respectively. 
Cokr.-oreii gus: Surplus gas per ton of coal carbon- 
ised 5(KK) cl), ft. at 500 B.Tli.U. Heat units re- 
(juired jier b.h.p. 9500 (27';' etliciency). H.p, per 
ton of coal=2()t). 

In tests made at Messrs. Cockorills, 1 kw. at the 
tormina Is. con.sumod .35*3 ch. ft. of coke-oven gas at 
*150 B.Th.U., approximating 9000 B.Tli.lL per 
l).li.p. on the gas engine with 95 ; (dliciencv of the 
generator. 

Dr. II. G. Colman give.s tho consumption with 
458 B.Th.U. gas on a Niirnljcrg engine of 1200 h.p. 
at lot) r.p.in. as 21*3 cb. ft. per b.h.p., equalling 
9750 B.Th.U. per h.li.p. 

These results were actually obtained on long runs 
quite apart from test figures, and give quite a good 
lead to tho internal combustion motor over other 
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Professor Bono in “ Coal and its Scientific Uses ” 
points out the possibility of saving 0*9 ton of coal 
per ton of iron produced by having the r-oke-ovons 
in close conjunction with the iron and steel works, 
instead of at the colliery, and by utilising the 
surplus gases from the ovens mixed with blast- 
furnace gas for healing* the sUh'I furnaces and 
soaking pits, and for gcuK'rating ])ow('r. 

We agree that blast-furnace gas alone should h<* 
used for gas engines in the power house for reasons 
which wo shall stah' later, and the surplus coke- 
oven gas will b(? betli'r employed in Incatin*!; st('el 
furnaces and soaking pits, either ahino or diluted 
with blast-furnace gas, 

()})en-hearth steel fuj-naces have been successfully 
operated with coke-oven gas, thus elft'cting a con- 
sidorahle saving against producer gas. Other 
advantages are that coke-oven gas is anhydrous and 
low in sul[)hur, and it is possible to provide a 
reducing atinosplo're over the hnlh, which is a 
decided advantage in tlu' produetion of high-grade 
steed, excessive oxidation and doenrhonisatinn 
iK-ing prevented. Coke-oven gas does not require 
j)reh('a(iiig ; it .snifers decomposition, and its 
('alorific value is rcducc'd by 25— dd"' if preheated in 
tlu! gas cliamhors of an open-hoarth furnace. Tlx- 
manganese consumption is lower throughout than 
when working with jiroduccr gas. In addition, a 
Raving is effected in refractory bri(dcs, in waiges, and 
in steam. 

On th(' basis of FOOO ch. ft. of coke-oven gas 
requii'od for making 1 ton of steel and dllOO ch. ft. 
for reheating furnaces ])er ton of steed, the quantity 
of coke-oven gas potcmtially available i.s siifrieiemt 
for about 8 million tons of steel per annnin. 

The purpose for vhich .sur|)lus eoke-ovem g.as is 
actually used is largedy d<'f)Cruient upon the location 
of the ovens. The demand for .smdi gas may he 
sufficiently great in some in.'^tanccs to make the gas 
a more important ])roduet than the e(d.o, Tn smdi 
cases the plant would actually he a hy-|)roduct gas 
plant. 

The 2>eo(]iirl inn (ind itl ion of hlasl-furnace (jas. 

The relative ])ropoi turn of blast-furnaee gas niadij 
and utilised profitably in (Germany and this country 
in toil was — 

rirriiianv. ]’n;:I.inil. 

n.il.I’. ■ JCII.P. 

ProiltirvJ l.alD.OoO .. l.OilO.ltOO 

rtili.HsI .. -lis.oui.) .. 2:j.0()l) 

In 1911 the total pov.er piTxluction from blast- 
furnace gas in larg(' gas engines was 1 
b.h.p., of wlii( li (lermany eontributr‘d 4(3’5% ; 
America 3‘2'5; France 5*1; Belgium d'O; Aiistri.a 
Hungary 2d; Creat Britain 2*4; and other 
count rios (V'i / . 

The (pianlity of gas produced in a hk-u-'t furnace 
using fclvc as find, is usually considi'red as 
approximately 1 50,000 ch. ft. jjer ton of iron pro- 
duced; this may I)e matiMdally increased if the blast 
furnace is coiisidm-ed as a gas producer, sima; the 
use of hlast-1 uruace. gas for the j>roduetion of pow’er, 
and its more eiotiomieal use as fuel gas has 
materially altered the necessity for economy in the 
nse of coke in order to keep down the eo.st of manu- 
facture of pig iron. It lias been demonstrated that 
Ipy a more intensive working of blast furnaces, h\’ 
imu’casing iho coke in the (diarge, and, incidentally, 
tlie yiedd of pig iron, hlast-fnrnacc ga.s could bo 
improved in calorific value. Trials have showui 
that by increasing the coke 18^/, an increased metal 
yield of 7% is obtiiined wdthout affecting the tjnality 
of the iron, together w ith 15% larger volume of gas, 
W'itli its calorific value raised 12%, the heating 
power of the total gas produced being increased 
25%. Hitherto all the gas produced by a blast- 
furnace plant has been utilised on that plant alone, 
and in some ca.ses has been augmented by the use of 
coal on boilers to raise steam for the blowing 
engines and auxiliary plant. 


With modern and more efficient modes of 
utilisation at least 60% of the gas is released for 
purposes outside the blast-furnace requirements. 
This is equivalent to 25% of the heat value of the 
coke charged into the furnace. This economy 
results from the higher temperature attainable in 
the stoves by means of a smaller consumption of 
gas. Compared with stoves working on dirty gas, 
and requiring 50% of the gas produced by the 
furnace, rnoderni.sed stoves working on clean gas 
have given higlu'r temperatures to the hla.st over 
longer periods, with a con.sumption of 28 — 80% of 
the gas prodncf'd. In spite of the loss of the 
sensible heat of the gas, and allow’ing 12% for the 
blowing engines and 8% for leakage, losses, etc., 
there is avaihihh^ for power generation or other 
purjioses 50% of the gas inatlo. If, however, the 
blowing engines are not gas driven, then the 
quantity available will he reduced considerably, if 
not entirely wiped out. 

Increase of onr knowledge of blast-furnace gas 
should give an impetii.s to the construction of 
internal combustion engines and gas turbines. The 
most recent guarantee figures for large water-tube 
boilers give about 218 eb. ft. of bla,st-f iirnaeo gas at 
BM) B.'rii.U. ])er (h. ft. as the lowx’st requirements 
per kilowvatt generated with turbo-generators, 
whieh gives a thermal eniciency of 15’5% over boiler, 
turbine, and gimorator; while to-day, wu’th gas 
engines at 10,000 B.Tli.U. per b.h.p. hour it is 
possible to get an eniciiuicy of 25’5/% 

The iiunilx'r of migine-room attendants n'quired 
is the same in each ease, hut more attendants and 
cleaners arc wanted for boilers and turhiiies. The 
inaintcnaucc and rejiairs on gas engitu'S are some- 
tinu's greatly in exct'ss of that for turbines, hut this 
(lo(\s not apply to engines working on clean blast- 
furnace gas. Two engines have recently been 
cxaniin<‘d after running without any trouble for 
15,000 hours each, and they rcf|uire(l no chinning. 
Other engines have run on this clean gas for e(ju:illy 
long jieriods without recpiiring the gas throttles 
cleaning. 

.Again, the greater ('flicieficy of the gas ('ngino 
more than eonipensales for the loss of sensible heat 
duo to th(‘ necessity of cooling the gas for the 
engine, against retaining it for boiler use. It has 
been computed that nu an average about 7% of the 
heating value of tlie gas is lost liv ('ooling it. 
Taking! (4.. ft. at 100 BTli.C. eooh'd for migines, 
w-c get (100-7)x25/100---2T25 us(Tul B.Th.Tk in 
the (Ui.girie: hot gas for boilers gives lOOx I5/100-- 
15 iis<4‘ul IkTli.U. in tin' turbine. Conijiaring the 
(herrnal efneiem'y of gas engines with steam 
(urliiru'S. w(' si'e what a saving (‘.in he effected by 
lh(‘ former, and this points to the importance of 
inst, ailing the most ellicient maehinery to utilise the 
gases evolved from the blast furnaces of the 
country. 

('oni])o rison of ihejonol rfjicienrics. 

(lb. ft. bl;i9t-fiir- 
nncf; tr.'ia to 
Kfticioiiny, Rivo 1 tliror. li.p, 

l.nru« R-as rnstinoB .. . . !2.n .. 114 

T.aritf' turbitivs with liolt'rB . . ir» .. Itm 

Small I U S .. 21!S 

Taking tw'o plants of similar capacity, producing 
and cleaning approximately the same amount of 
gas, the followu'ng comparisons have been compiled 
from actual experience of the u.se made of the gas: 

(J.'in Boili'r A- tiirblnn 

Vro of p.'iR. jilniit. jiliint. 

On Binves .. .. .. .. 45'';, ,. 4 !^>% 

On blowfly. .. .. .. 2S% .. 6.5 ”0 

On flcctrlcnl ri fifnitora . . . . . . nil. 

Tlie main factors which render hlast-furnncc gas 
when properly eleanod such a good fuel for gas 
engines are:— (1) Freedom from tar and from dust. 
(2) Regularity in quality or calorific powmr, (3) Com- 
parative constancy of volume. (4) Freedom from 
premature explosions, even under compression. 
05) Loiver temperature of the exhaust gases. 
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It has been demonstrated recently that if our 
existing plants were modernised, and brought up 
to a reasonable state of efficiency, the saving would 
approach the saving of power anticipated from the 
super-power station scheme. 

We venture to sugge.'rt. that, from a national 
standpoint, it would bo bettor to harness all the 
potential power of the 300 blast furn.nces at work 
in this country .and, linking up with existing power 
companies, supply the country with a largo propor- 
tion of its requirements at a more reasonable rate 
than is at pre.sont possible with stations using coal- 
fired boilers and turbines. It has been st.nted , 
recently on high authority that if the steam turbine i 
be increased from what is considered a reasonable , 
size to-da}', viz.^ 1.5,000 h.p., np to 60,000 or ; 
70,000 h.p. tho steam consumption can only be 
reduced j lb. ])Gr kw. generated, w’hich is a very ; 
small amount compared with tho increased size of ! 
unit. 

This large size of unit lias another groat di.s- ■ 
adv.antago, that if with a station of two such 
units one set fails, serious ineonveiiicnce will be ■ 
caused, oven allowing for tho possiliility that such 
a plant may Ix' linked with Hio gri'.ater scheme, i 
Again, sorrio of these larger stations may be built at ! 
a distance from tho coalfield, ,‘ind this will not 
mitigate our transport diffioiiUii's. ; 

In Qrd<'r to compare tho goiieratiou of electricity ! 
from blast-furnace g.ns wilh the cafiacity of existing ■ 
or prospective power stations, the following table 
givi's tile units generated and consumed oviu* a 
period of four weeks, using llic surplus gas from j 
three hla.st furnaces:—' 


T’nits vrnf’r.Urd .. .. .. .. 1 ,4.'’>(i.ue(» 

CoiHiMin'd ati'i'l work:! .. .. .. iklU.ooo 

,, shiiivjinl 4(o’.i»()U 

Iilast InniMi 1^:5 .. a.”,r)ji0e 

,, ,. ras clt'aniiiti I'laiit .. .. IMkdUf) 

,, iKjwar si :il iuK auxiliaries .. Ud.OUO 


/Vfiart from cost of runniiig, the reciprocating 
gas engine is more in favour as a blast engine than 
tho turho-blowiT from the blast furnace view-point. 

T/u; clrdaliKj sjislnn, 

Ol eiiiial importance with the typo of engine to 
instal is the (luesiioii ol IIh' mo.st clheient type of 
cu^'ining jilant. There are three principal syst-'mis, 
viz.: — Till' ('U'ctrostatic , the wet washer, and tho 
Halberg- lieth. 

Ill tlii‘ opinion of Hie authors I he Halherg-lieth 
is p] e-i'iniiieiiti;. tho must elilcimit plant for 
('h'aning lihist-lu: o u’c gas. The jilant tlu\v have 
hoi'ii asseeialed uitli has rnu .surce.ssfully and 
srnooMily for tliree years, and tlicy are satisfied tliat 
with projier eaie and attention it will continue to 
do as well in the future. 

T'lie clcclro.sl alic system, while retaining the 
seiisihle heat, has not jirovcd the [lossihility of 
cle.aning sullicientlv low for engine een.siimptioii . 
The best that ran b(‘ hofied for is (V3- Ob grain of 
dust per eh. m. of gas. Taking into con.sideration 
fh(' large quantities of gas dealt with over a period 
of montlis, (*ven tliis conifjarativcly sni.all amount 
reailn-s a large quantity and will cause trouble iii 
stoves or boilers, much more so in ongini'S. Tlie 
wet wasluMs require a largo amount of water to 
clean the ga.s for engine.s. 

The Halberg-Beth plant gives gas cleaner than 
the surrnnnding atmospliere, often for long periods 
not exceeding (tool g. of dust pc; cb. in. 

If all the power is cut off tlu cleaning system for 
a sl-orter or longer period, the oleetrostatic .system 
would pas.s dirty gas, the wet-waslior wmuld soon 
choke up, while the H.albcrg-TIoth plant continues 
to supply the engines ivith elcan gas. With tlio 
Halherg-Beth, 5% of any unit can he shut off for | 
reji.airs, jiTid the n'm.ainder eontinuo working. This ; 
cannot be done by other systems. j 

In order to emph.asise the superiority of gas ' 
engines over boilers and turbines, the following ’ 


table of comparative costs is given, starting with 
the same cost of preparation of the gas. 


A. Cleaning 3 million cb. ft. of g.as per hour by the 
Halherg-Ueth plant. 


First cost of idant. £02,000. 

£ 

InUTcat on oiitiny at 7*;,, * ., 

.. 4340 


Dcprocintion at 10% .. !. (^,5(^)0 

Tower ftiiil li; 4 ht at k.xv. per mill. cb. ft. 


Tlniit labour nuta 


l(iG4 


J Hi.st house costs . . 


1.3G0 


Sujx.'rvJrtlon 


300 


Ilcpulra and ston a at (Wl. por mill. rb. 

It. 

038 


Bciiewal ol llltcr bnya. one act per anmim 
Btcam lor relicutiiif' 0-2 lb. rter 1000 cb. ft. 

OUU 


at 2s, per loulb. 


510 

£17.972 

Less cost of boilcrnixl Hue cIoanlnK 


1594 

J/Caa co.st of ato\e cleaniu}' and lining 


33W) 


1x388 revenue from sale of dust 


4411 

9005 

Net roat of 'jaa cleanin'; per annum 
Cost per 1000 cb. It.. 0 irajd. 



8607 


13. Cost of gmierating 1 B.Tr.U. of electricity from 
hlast-furnnco gas, using gas engines. 

Kir»^t cost of cniiitioa. £35.000. £ 

luUM'Oflt 00 ouMay at 7% .. .. :5S30 

Jfi-prc-ciation at 10','^ 5.300 


£93.30 


.oad factor 40'^;, 

Pence 

Kngine cost per unit . . 

0102 

Value of gaa used 

0 075 

Cleaning ot gns 

0012 

baliour 

0055 

Mninlcnarno 

0 008 

Oil and stores , . 

0054 


0 306 


C. Cost of generating 1 Jl.J'r.U. from blast' 
furnace gas, using boilers and turbines. 

Fir.it coKt of lajilrrft and turbinos, .say 75% cost of 
gas eiiKimis, £4I.£. U. £ 

luU'rr.'-t on outlay at 7% .. .. ., .. 2887 

1 lepiccial ion at •• •• .. .. 411i.3 





£7012 

Fngiiie 



Tonro. 

ost 

I>(‘r unit 

0-078 

Value ol 

gas 

used 

0-109 

Cle.'Uiing 

gas, 

. 218 cb. ft. at 0 081d. por 1000 .. 

0017 

l.abour 


O-lll) 

Maiiitetia 

;nco 


0010 

Oil and 1 

storr 

3 

0 054 


0384 

i'lincl iisioiis, 

13y building coke ovens near the blast furnaces 
and slct l woik.s mion the ii'gem.uative jirinciple, 
.ibout lialf the gas general ed can 1 x 3 ulilisixi for tho 
latter. hurtlK'r surplu.s gas might bo released if 
the oven.s were fired w ith ga.s produced from inferior 
tuel, unsuited for other purposes than conversion 
into producer gas. 

WiLfi cleaned blast-furnace gas, better results are 
obtained on the furnaces them.selves, a.s tho result of 
liiglu'r and more regular heats being obtained upon 
tho stoves. More la'gular blowing is possible wdth 
gas-drivcii engines tliari with the old steam engines. 

J3y iiie.ans ol clean gas the requirements of the 
blast-furnace plant can be easily met, and surplus 
gas is available for Jither purposes, preferably for 
the giMieration of eledrieity by gas engine.s, and 
can tlms supply all the power rcijuircd by a modern 
iron and jiteel plant. 

Die production of electric steel, or the finishing 
of steel manufacture in an eh'ctric furnace, is 
g.airiing favour in America, and it .ayipears to the 
authors that the policy they have advocated may 
lead to an impetus being given in this country to 
the finishing of steel mainifncture in an electric 
furnace, wliich, as a piece of aiiparatus for refining 
steel, has no competitor. 

Discussion. 

Mr. J. E. Wbyman said there was no doubt that 
the Halberg-Beth system of cleaning blast-furnace 
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gas had been sticoessfu), but a latet American plant 
was said to be more effective, there being no cooling 
of the gases. 

Mr. E. E. Wood asked the authors on what 
authority they stated that to make one ton of steel 
required only 8000 cb. ft. of coke-oven gas ; his own 
figures were at least 20,000 or 30,000 cb. ft. The 
authors’ figures showed a gas engine to be a more 
economical proposition than a steam turbine, but 
the figures which he had obtaine<l showed just the 
contrary. The question of the relative efficiencies 
of the two wjis a very debatable one. 

Dr. G. S. Weyjsl\n said that coal for coke ovens 
must bo suited to the product, and the sulf)hur, 
ash, and phosphorus should be strictly limited. It 
was not necessary to bo so stricily Ihniicd in coni 
gas inannfactJiro in the ordinnry way. The coni 
for gas works need not have any coking pro- 
perties. If all the gas works nere replaced by coke 
ovens a eertaiii arjiouiit of coni would not be avail- 
able for coke ovens and, lie jirc'sunied, would be- 
eonie a drug on the market. 

J\[r. Hewson, rcjdying to '\rr. AVood, said that 
the figure of 8()0() ch. ft. of coke-oven ga.s per ton 
of steel had Iieen given in the .lournal of the Iron 
and Steel Institute in 11)1.1 and confirmed bv Sir 
llobt. Hadfield. 

Mr. Fowleb add(^d that liie American ga.s-clean- 
ing plant referred to had not vet proved suitable in 
thi.s country. By tlie adoption of the Ilalherg-Betli 
system they were saving about a peniiv per unit 
on the system ; thc'.v had hemi buying at a l^d., and 
were now [iroducing atles.s than a fartliing. Blast- 
lurnaco managers wlio liad fonnerly priderrod the 
steam turbine now preferrc'd tlu' gas engine, as it 
kept tlu' bnrilcn ol tin* furnace Iree. As rt'gard.s 
gas engines versus steam turbines, he stated that 
the Newcastle Fh'ctiic Suf)ply Company, who for 
years had used tlu' vvaste gas nnd<T boilers, now 
used gas engines with excellent results. The gas 
engine had suffered in the past because it wa.s not 
projierly handled and looked affer, nor was the 
gas prop('rlv f lcuiind. In using blast-furnace gas 
they were free fiom tar trouhle.s, the engimvs re- 
quired little ('leaning, and there was tlie additional 
advantage of tlie jiotasli reccjvered. 


COKE-(n’EN GAS EOB TOWN SUPPLY. 

II Y JI .AHOLD E. AVI! I OUT. 

The object of tliis paper is to deal with the 
economic application of coke-oven gae to town 
supply. 

If the true economy of our fuel resources is 
the main considi'ration, then the regenerative typo 
metallurgical eoke-oveii stands first as a means "for 
procluciiig town gas with the least Avasto of the 
original luel. In round luimhers the relati\^e eflici- 
enev ol the various methods expre.ssed in percent- 
age heat units ol original luel ri'iiiaining available 
111 the final jiroduct is: — (1) Kc'generative coko 
oven f)0% ; (2) average gasworks jilant 8.5%: (,'J) 
average gas plant alP'i wards converting all surplus 
coke to water-gas 35 ,,. ; (J) water-gas plant 49% 
Jhe steaming ot retorts and the making of waLer- 
gas are directly oppost'd to the conservation of 
fuel. ^ Ihis pro('('(lnre is also only made financially 
pi acti(‘Hblc if town gas is sold at jjriees very inucli 
exceeding its true fuel value. The eor.t of dis- 
tribution and general charges which can be reduced 
pro rata by incnui.sed sales are important items 
ill a gasworks’ C(;st account. The muo reason that 
gas i.s not more largely used for heating ami cook- 
ing by the public to replace coal and coke is be- 
cause the latter means is less costly, and il the ' 
economic policy of gas inaiiufactuicrsAvere directed 
to providing gas at a cost nearer its heating value, 
they would by thu.s encouraging consumption reduce 
one of their principal costs. This is a strong argu- 
ment in favour of the use of the regenerative coke 


oven for manufacturing gw for town where 

it is possible to adopt it, because in g proper 
economic situation it can supply gas for town use 
at a price very little in excess of the cost of dis- 
i tribution and general charges. On the other ^nd, 

! it is unfortunate that it may only be economically 
sound to adopt this method at a limited number of 
places for reasons stated later. In the regenerative 
coke-oA’cn the surplus heat from the combustion of 
' part of the gas to carbonise the coal is retained bv 
reversible regenerators, and this being carried back 
to the oven walls by the air supplied for combustion 
■ releases all surplus heat as surplus gas. The actual 
gas realised varies with the quality of coal used. 

' Jn the average ciise the surplus would lie 55% or 
about (KXX) cb. ft. jier ion of coal. By profier con- 
struction of ovens and regenerators to enable pro- 
ducer gas to replace the gas used in heating the 
ovens, all the coke-oven gas could be obtained as 
surplus, but there is no saving of thermal units in 
this procedure — rather tlio reverse. Therefore, un- 
le.ss the gas so liberated can bo sold at a higher 
price than the cost of the pro<lucer gas required to 
liberal it, this proposition is economically unsound, 
and from the point of fuel conservation it is totally 
unsound. 

Where surplus coke-oven gas is available at ad- 
jacent coke-oven plants under seiiarato control, 
the quality of Avhich can bo readily ascertained, its 
uso lor supplementing or replacing existing gas 
supply is a mere matter of ascertainment and bar- 
gaining. Public authorities so placed can most pro- 
bably secure a supply of gas at a lower price tnnn 
their existing plant can manufacture it. This, 
lio\vev<'r, is only likely to he the case in isolated 
instanci's. Tlie general case Avill require coke-oven 
plant to he installed and existing gas manufactur- 
ing plant replaced. 

t)f course this cannot be applied to every case, 
because many points need very careful consideration 
bc'fore the change is made. A fcAv such points may 
l>o outliiKHl. Successful coke-oven undertakings de- 
rive their revenue from th(‘ sale of metallurgical 
coke, and only in areas where such fuel can bo sold 
readily can they succeed. There must l>e a ready 
demand, as eontinnoiis operation is noc('ssary to tho 
success of coke-ovens. In my opinion the coke-oven 
cannot he sm’ccssfully operated to produce inferior 
coke. 

'I'ho coal for e(>ko-ovons must also be suited to 
the product re(|uire(L The sale of metallurgical 
coke Iiccomcs mucli more difficult as the ash in 
it cxccccls 10% and the sulphur 1%. On this ac- 
count many good gas coals are not as suitablo for 
coke-oven use. With this limitation on the coal 
supply the regenerative oven calls for twice the 
amount of coal to produce the same gas, and this 
in many cases will present great difficulty to-day. 

Each separate case thus opens up difficult phases 
demanding tho highest commercial and technical 
,|udgmont to be apfilied to the study of tho vary- 
ing factors likely to operate for and against the 
proposal. The substitution is probably only worth 
considering where much extension or renewal of 
manufacturing plant is contemplated, and then 
only when the regular supply rc^quired is fairly 
largo. Thus it is to bo feared that all tho chief 
innuenccs will in general operate collectively 
against tho intrcMlnction of the thermally more 
efficient coke-oven method of gas supply. There 
will Ik? cases favourably placed, and tin? following 
matters should enter into their con.sidcration. 

4 he main economic difference between gas plant 
and cok('-ovon is that in the former handling of 
materi.al and charging and drawing retorts etc. is 
done piecemeal and by a much more complicated 
method and at double the cost of the simple and 
large operations in coke-oven practice. Tho coke- 
oA'on derives its principal revenue from the sale of 
( oke, Avbde at a gasworks tho sale of coke seems 
to be rather neglected, the principal revenue being 
made from the sale of gas. 
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Chan^ in cbtts and prices to-da^ are to kal^o- 
Bcopic that it appears preferable to illustrate this by 
figures drawn before the war than to attempt any 
present-day estimate. The following figures there- 
fore represent tlie operation of a coke-oven and gas 
plant in the same area where cost of carriage on 
coal from the collieries is equal to both cases. In 
both cases the cost of the coal used is represented 
as 100, and the other figures are given compara- 
tively, assuming 2 tons of coal in coke-ovens as 
required to yield the same gas as 1 ton in gas prac- 
tice or, say, 12,000 cb. ft. per ton and per two 
tons, respectively: — 

Carbonising cost. 

Uaa plant. CoUc-ovcn 
plant. 


Cosh of coul . . 

100 


200 


MatiufttcturinK cost . . 

26 


24 


Jiiteicst, redemption, etc 

10 


24 





l:l6 

— 

248 

Prollt on sale of coke and breeze 

45 


200 


Profit on sale of tar and ammonia , 

24 


48 



— 

69 

— 

248 

Nett rust 


67 


Nil 

Purification.distribiUion, and general cost :■ 

— 



Piirification and general chargtis 

65 




Interest, redemption, etc., on general 





plant .. 

30 • 

— 101 



Plus loss on carbonisation as above. . 


67 





168 



Leas : — 





Sale of gas 

102 




Income Irom otluir sotirees . . 

li 





— 

108 




It is obvious ill this case that the cgko-oven plant j 
could pay all gasworks costs on distribution etc. j 
plus the 10% for interest, redemption, etc. on gas j 
plant laid out of use, and sell its gas at 101 instead ] 
of 102 without actual loss. i 

The chief point to note in these figure.s is the ; 
great dilferctice in value received for coke which 
makes the above reduction in price of gas possible, i 
The consumption and di.stribution cost on gas in 
the gasworks case appears to bo handicapped in 
competition with their own coke, because roughly 
8 13.Th.lJ. can he bought as coke at the same price 
as 1 B.Th.U, in the gas. 

We have now to deal with the quality of ccke- 
ovcii gas and the question whether it can be wholly ' 
used for town supjily, Avi'rago coke-oven gas ^rom 
which benzol and its homologues have not been re- 
moved only differs from roal-gas resulting from the 
destructive distdlatioii of coal in a plain retort in 
that it gencriill.v - "Uitains about 5% by volume more 
nitrogmi. If tin s onzol is extracted the illurnin- . 
ating value is low, but when this is not done aver- ! 
age coke-oven gas can be taken as generally equal ! 
to the gas supplied in any town to-day, because : 
the latter is a mixture of coal-gas with water-ga.s : 
more or less carburet ted. Further, it is possible ; 
to control -'ind improve the quality of tin? portion 
of coke-oven gas taken for town .supply if proper 
amingenKMits was made. Without going into close ' 
detail, in coking Ilmjiiam coal it is found that illu- 
minants rapidly diminish after the first half of the ' 
coking period. Methane diminishes, being replaced 
by hydrogen after two-third.s of the coking period. 

It is only in tlio final stages that nitrogen increa.ses 
rapidly. 

Proliahly the first offiu* to simply coke-oven ga.s > 
oil a large scale for town supply in Fngland was : 
made by Sir T3. S.-irnucIson and (\i., Ltd., in 190J3. 
They offen’d to supply gas to the Middlesbrough ' 
authorities to the extent of 800,000 cb. ft. per day ^ 
at 7d. per thousand feet. The offer was not ac- ' 
eepted, and as the official g.is cosfs went on showing j 
well over 8d. and up to over 9d. for some years I 
the conclusion was that it may have been rejected 
on the score of quality. Therefore in 1912, when 
the company was considering the replacement of 
some old ovens, the question was reopened, and 
the suggestion made to overcome any objections on 
account of quality by setting apart the gas from 


the early coking period for town use. To prove 
the effect of this on the quality of the gas the fol- 
lowing experiments were carried out on an existing 
set of ovens. As it was decided to leave the benzol 
etc. in the gas supplied to the town, the extraction 
of benzol was discontinued by stopping the flow 
of oil on the benzol reco'^ery scrubbors. The gases 
from ovens of lengthy coking period were shut off 
the main and blown away into tlie air during the 
time of the test: — 

Can.He- li.Th.U. per 


power. eb. ft. 

Gross. nett. 

Average gaa before the test . . .. .. 641 .. 498 

Giis from ovens under 21 hiH, coking 10 9 .. 679 ., 536 

18 .. .. 12-7 .. 612 .; 664 

15 .. .. 14 1 .. 647 ., 698 

.. .. .. 15 .. .. 160 .. 6(;9 619 

Average gas after the tost .. .. Il l .. 672 .. 624 


I'lieso experiments proved conclusively that by 
the provision of separate mains so as to isolate the 
gases from the early and later coking periods the 
quality of tlio gas supplied for town use could be 
controlled. The author would advise that tliis pro- 
vision should Ix' made if regularity of quality and 
e.speeially illuminating value are in future to be 
considered of importance in town supply, because 
if the provision is not made there may bo fairly 
largo variations at times. Coke-ovens are exposed 
to atmospheric inHiiencc, and when a gale blows 
direct on the oven doors it is impossible to prevent 
some ponelration of air, leading to combustion of 
gas inside the oven which destroys illuminants and 
iiierensos the nitrogen content. The uplift caused 
by the eolunin of hot material in the oven induces 
a suction upon the lower part of the oven even if 
eonsidorahlo pressure exists in the gas space on 
tlie oven top. 

Under the conditions of this separation of the 
gases the suitability of coke-oven gas for town sup- 
ply has been proved by the arrangement which was 
carried through between Sir B. Samiielson and Co. 
and tlie Middlesbrough authorities. Since October, 
I9M, practically the whole gas supply of the town 
of Middlesbrough has been coke-oven gas. The 
average daily supply runs about 2,000,000 cb. ft., 
and no manufacture of ordinary gas has taken place 
since 1915. Shortages in the supply from the 
col«‘-ovens are made good by the manufacture of 
(*arburettwl water-gas during the periods when 
town requirements oxeecd the oven supply. There 
has been no serious hitch in this undertaking, and 
its succi'ss has been assisted by harmonious co- 
operation of the representatives of the firm with 
tlio^e of the municipal gas authority. The public 
of Middlesbrough have obtained eoiisiderahlo finan- 
cial heni'fit from this supply of gas, because, in tho 
first Instance, thev could buy the gas cheaper than 
they could mnmifacture gas of equal quality, and 
they have not Imxmi called upon to pay an increased 
price duo to the rise in price of coal. To-day this 
gas. with a selling price approx. 2s. 4d. per lOCX) 
ch. ft. net. conip.arcs very favourably with any fuel 
for heating and cooking. The Gas Engineer 
informal me that its use has extended until the de- 
mand for cooking at meal hours exceeds that in 
lighting lioiirs. This must he of importance in its 
infliienee in reducing distribution costs etc. 

The author advoe.ates that in all places w'liere it 
can ho adopted the regenerative rokc-oven produc- 
ing metayurgieal coke is from a thermal point of 
viiwv the jiiost efficient means for gas manufacture, 
and that, cornp.ared w'ith ordinnr.v gasworks returns 
as piihlishi'd, if it can Ik> ailopted, it can .supply 
• lie.apcr .and better gas to the town consumer at 
prices nearer the true thermal value. 

I am indi'hted to Messrs. Borman, Long and Co., 
Ltd., and Sir B. Samuelson and Co., Ltd,, for per- 
mission to place this paper Ixifore you. 

Dtscussion. 

Mr. T. HAumE said that the results obtained 
by his firm in pre-war days did not correspond with 
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the fignros given by INfr. Wright. Their returns 
from coke and brccy.c sides were nearer 55 than 45, 
nnd from other residuals nearer 28 than 21. In 
modern gas works it was possible to recover the 
waste h<';it not only from the settings, but from 
the coke itself, and the efficiency of .sm-h a plant 
was probably as great as* that of any coke-oven 
plant where inncli heat was lost in the discliargo 
or coke. Coke o^■cJls might have sonic' aclvantago 
us regards handling large cjiianlitics of inalerials, 
blit by modern iin'chanical handling me! hods that 
diflerenec uas considerably reduced as belwci'n gas 
and coke works. '1 hc' use ol coke-oven gas at 
MiddU^sbi'Oiigli had been very successful, but he 
believed that a ]ilant for the manufacture of gas 
had to be maintaioc’d there' to supjily gas in the 
event of tlu' coke-oven supply failing. That plant 
had been put into opc ralion fairly recently. 

Mr. \\ unniT raid that it was ea.sy lo understand 
that piofits on cokc' and residuals at Newcastle were 
liiglu'r lhan tluy would he in lh(‘ South or Mid- 
lands. The current price' of gas in Middleshroiigh 
Avas 2.S. /Id. per (Iioiisand eh. ft., and he knew of 
no gas jilant selling at le.ss than that. The 
auxiliary gas plant Ji.ad been ('rceted Irc'cause the 
eokc'-oven oiit]mt was too small to deal with the 
increased demand. 

On 'fuesday twening the Lord IMayor gave a (.hvic 
Uoception to the nu'inliers at the Laing Art Oallory. 


]\' ('(I licsilit ./ id// 1 L 

A conh'rcnce Avas held at Armstrong Colh.'ge on 
AVedm'sday morning, at which Prof. Henrv 'Louis 
presided. 

Dr. bJ. h\ ArmArong. L.ILS.. and 31 r. T. T. 
iniditch gav(‘ an in ic-n'sting paper on “ (kitalytie 
Chemical Peactirms ami the Law of M.ass Action/’ 
in which thc'v d('‘--crihed some of their r»'e<-nt work 
on the Hiihiec t (sec Ihoe. Ibiv. Soe.. I‘)H), %a 8'2'2- 
1920, 67.\, 2o!b 2(id; also .1., j'92ih 12(0’). ’ ’ ■ 


SOMK PiUlPLiri’ILS OL bOMO BUASS.’^ 

nv CKC!!, ir. IIK.SCIJ. 

1 li(' brasses n.sed in engineering may be divideil 
into two main gioups. one of wJiieh i.s tyfiieally n'- 
presenied by the alloy cuiiLaining 7(1 of copper and 
ot zirie, olti ii inioAvn as cartndge brass, an'i 
the otlu'r by the bO.’.Ki alloy. Alloys of the former 
ela.ss are eotupo-ed ot a single b.oniogeneous soliil 
solntiun, the u-i (ainitueiit, and tlieir inost valu;ihle 
charaetcristie is llieii' gieat dm tilii v, enabling them 
to undergo sevi'ie ( old-working Avithoiit cracking. 
On the other iiaml, the tvfneal alloys of this class 
cannot be rolled at a red lu'at without great dilli- 
cadty. Ill/' .Second class includes alloy .s with a 
duplex s i.i (u.‘t ur(', tin* n-(.'Oiisti tuent ol cartrid/’'e 
brass heiug accompanied by a .second or ft solid solu- 
tion. 1 he pr()|)()rt ion ol /( iner'-ases from zero to 
unitv a.s the j)i'i’ecnl:ige of zinc is increased from 
to 4(j'5. Tills const ituejjt has the property of 
being very plastic at high temperatiire.s. 3Ioro- 
over, the ra(io of ji lo u increeses with the teni- 
peraturi', the noiiiial ratio being restored on Kufli- 
ciently slow cooling to tlie ordinary temperature. 
This property of plasticity mekes'it po.ssiblo to' 
shape the alloys Avhieh have a dni»b'x strlictnrc by 
rolling, hot stamping, or extruding at or above a 
red heat, and rolled or extruded bars find many 
applications in enginc'cring workshops. AVhen cold 
fiueh bars are readily machined. 

Tn the course of using very largo rpi an titles of 
brass of approximately tiO.’IO coiri])osition in pro- 
cesses which involved many turning and drilling 
operations on automatic lathes, it Avas found that 
ro<]3 fiupjilied by different manufacturers gave 

• Head in abstract, in the absence of tlie author. 


widely differing results in the machine shops. In 
one instance a change from one brand of brass to 
another, nominally of the same character and com- 
jxisitioii, led to a drop of 40% in the output from 
the automatic lathes, whilst at the same time the 
wear on the looks Avas so greatly increased as to 
reduce their average life to one-fourth of its former 
value, 'fho present investigation was undertaken 
w ith the ohjeet of throwing some light on the cause 
of such remarkable dilfereiiees. A selection from 
thfj results has hei'ii made, arid the present paper 
coiit.aius data relating to rods from sixtec'ii differi'ut 
manufacLurc'rs. 'J’lie experinu'iit.s Avere mostly car- 
ried out in the Metallurgical Laboratory of the 
Lniyersity of dlasgow', a few additional experiments 
having been made after removal to the University 
of Shellield. I have much pleasure in expressing 
my indelrtediiess to Alessrs, Wm. Cubitt and Co., 
London, to my fatlier, Mr. Jf. T. Deseh, and to Mr.’ 
Alex. Wylie, late of the Ministry of Munitions, for 
most of (he material used in the investigation, nnd 
to 3Ir. A. N. 3Ie()uistan , ol Alessrs. If. 3Iaelaren 
and Co.. (JIasgoAv, for ))ermi.ssion to make experi- 
nmu Is in tin' extrusion of trial mixtures in the 
w orks of that firm. 

Tin' eomposition of brass of this class always di'- 
pai ts more or h'sa from the nominal standard of 00% 
copper and -10 zinc, owing to accidental variations 
in the manufaetnre and to the presence of small 
((Uanlities of other metals. A certain amount of 
h'ad is almost invariably added, Avith the object of 
improving the niachiniiig cpialities; iron is usually 
present as an impurity; manganese or rdiiininiurn is 
1 r.’(|nen I Iv added as a deoxidisc’r Avht'ii easting; and 
tin or iiiekel is sometimes addl'd with the obji’ct 
of increasing the .sirength of the alloy. The rather 
high pereent.age of some of these metals in a few 
eases is no doubt to be attributed (o tlie use of scrap 
in making the billets from whic’h the bars have bei'U 
roll/'d or extrudi'd. The composition of the alloys 
u-'cd is gi\'('n in Table 1, tlie numbf'rs in the first 
column h(‘iiig laboratory numbers, Avhieh are re- 
peated throughout for reft'ri'nco. It should bo 
''taf/'d that, tlu' zinc in all thi' analyses has been de- 
termined by ditfererie/'. A few’ bars of exceptional 
(‘oi'iposit ion liav(' b< en included, as they were sn]i- 
plied to m/'ct th(' .sam<' specification as the re- 
mainder. and they indicate th/' variations AA’hich are 
lial.h' to occur in the sup[)li(’s of metals w’hich nro 
iiorainally of the same eomposition 
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When the fnojmrtion of one of the metals men- 
tioned above <locs not exceed a eorLiin limit it does 
not alter the essential ebaraeteristics of the aft 
brass, but is taken into solid solution, chiefly in the 
d eon.stituont. When a larger proportion is present 
a third constituent makes its appearance, but no 
such separation has been observed in any of the 
alloys examined in the course of the pre^sont investi- 
gation, showing that the limits of saturation of the 
.solid solutions were not exceeded. An exception 
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must be made in the case of lead, which is visible in 
minute isolated globules in those specimens which 
contain a high proportion of that motal. A certain 
influence is, however, exerted on the structure by 
the presence of these foreign nietahs, since each 
metal, in passing into solid solution, lias the same 
effect as a definite quantity of zinc. The structure 
of a complex alloy of this class is therefore the same 
as that of a pure copper-zinc alloy containing a 
somewhat different percentage of zinc. For many 
purposes, it is desirable to know the composition of 
the pure alloy whic h is idcmtical in structure with 
tlnr alloy under examination. CloelUeicmts of 
ecpiivalence have been determined, 1/ of tin, for 
example, liaving tlu' same cilVet on the* siructure 
as 2% of zine. The otlior equivalents are; 
Aluminium, G; tin, 2; lead, 1; iron, 0‘9; and man- 
ganese, ()'5.' 

Representing the coefficient of equivalence of an 
element by t, and its percentage in a given alloy by 
q, wo may calculate tln^ ‘ apparenl ’ pm-ceiitage of 
copptw in tlie brass, that is, tlio percentage of 
copper which would be eontaiiied in a pure copper- 
zinc alloy of identical Btruebure, by means of a 
formula 

j., (Ti } tq) 100 
" A-j-li+fq 

where B' is the ‘ apparent ’ percentage of zinc, B 
tlie actual percentage of zinc, and A the actual 
perceutag(' of (.'opp(;r in tlu; alloy. Sliould tin* alloy 
contain more than one added metal, the value of 
Iq is calculated scpar.'itely for each, and the sum 
iifq i.s inserted in the formula. Tlie values so 
calculati'd have Ik^ou inserted in the table. As an 
example of this it will he s(‘en that No. G12, con- 
taining ll'Ot'/, of zine, has almost exatdly th(‘ same 
structure as No. GIG, which only contains 1009% 
of zinc, the pcrct'niages of apparent zinc being 
44‘G and 14‘8, the latt('r value ht'ing raised by the 
adch'd metals, aluminium especiallv, t)ii .account of 
its high coefliciciit, having a very great influence. 
As might bo expected from a consideration of the 
microscoiiic structure, the mechauicul properties 
are found to corresjiuiid more elosely udth tlie 
ajiparont than wiLli th(‘ actual zinc percentage. 

The photo-micrographs wliich accompany this 
paper rcprc'sent longitudinal sections i'roni bars, 
mostly of 2'1 in. diameter. I'he section;' have 
been etched with an acid solution of ferric 
chloride, so that the, /i constituent appears dark 
and tlie a light The size of the /f grains is deter- 
mined by the ce. elitioiis of cooling in the higher 
range of t('iiiperaLure, all these* alloys hc'ing com- 
])osed solely of /f inuiK'diatcly afte'r solidification, 
whilst the ray.slals of u separate at a lowf'r tem- 
perature, and their arrangement is mainly dder- 
mined by the* condition.s of iempe'rntnre distribu- 
tion during tlie process of extrusion or rolling. 
Whilst the differenees of structure bo1^\'een differ- 
ent bars .are often strongly marked, it has not been 
found possible to distinguish the jiroducts of one 
works or even of one manufacturing proce.ss from 
those of another, as equally great difTer<^nces may 
bo found between h.ars made from snccc.ssive ingots 
in the same casting sliop, or even, in certain cases, 
between bars successively o.xtriided from the same 
ingot. Tn the prot:ess of extrusion, the tempt^ra- 
fure falls considerably during tlie pa.ssago of the 
bar through the die, and the difference between 
the temperature at which the front end of the bar 
issues from the press and tlmt at which the last 
portion emerges may, when the speed of extrusion 
happens to bo rather slow, amount to as much as 
100° C. Microscopical examination then shows two 
widely diflfering structures in different parts of the 
same bar. The outer and inner portions of a bar 
at the samo cross section may also differ consider- 
ably in size of grain, but it has been observed that 


the most fibrous bars, such ns No. 618, are prac- 
I ticaliy uniform throughout their section. It may 
I be said that bars from those makers who were most 
I successful in meeting tlm rcMiuireraents of the 
! machine shop were the most uniform in structure, 

I so that bars from different consignments showed 
very little variation. * 

j There is at present no satisfactory test by means 
of which the m.achiiiing quality of a, lirass may he 
: determined other than that of the workshop, and 
' thi.s test is only conclusive when continued over a 
' long time, and with a large quantity of metal, in 
order to eliminate accidiuital variations in the 
‘ .sharpness of tho tools, etc. It is shown below tliat 
, tests of hardne.ss in the ordinary sense, as revealed 
by the Brinell or similar methods, are of no value 
, ill determining tlie hardness of a hra.ss towards a 
; cutting tool. It was therefore thoiiglit advisable to 
use a workshop tool under conditions which could 
he easily regulated, and for this purpose a drill 
was si'lected. 'J'ho machino used was a vertical, 
belt-driven drilling machine, from which tho feed- 
ing arraiigmiK'iit had been rmnoved and replaced 
by a lever, to the end of which was attached a 
quadrant, carrying a wiught by means of a cord. 
The depth of the hole to he drilled wa.s fixed by 
meams of a collar attached to the vertical spindle. 

I The bar to be testi'd was marked with a centre 
i jiuiich and placed in tho vice immediately under 
' the drill. The lever was rais<*d to a definite angle 
and tho heiglit adjusted. Tho drill was then 
i .star tell, and the time taken to drill a hole to a 
depth of 1 cm. wa.s noted with a stop watch. Each 
test was repeated, tho valne.s .so obtained being very 
concordant. Three series of testa were made, the 
first and third using a i in. twist drill at a speed 
of GOO nws. per miriuti*, and tho second with a 
3 in. drill at a speed of 700 revs. Fifteen bars were 
tested in thi.s way. The first serii's showed a 
general increase in the timi! of drilling with in- 
creasing zinc, but the points did not fall at all 
reguhirly about any curve. Tho second series, at 
■ the higher speed, gave still more irregular results, 
and this was found to be duo to tho rapid blunting 
of the tool. The bars containing a high propor- 
tion ol the ft constituent were con.spiciiously hard 
wlien tasted at tho Jiigh speed, Nos. 012, GIG, and 
G2G taking more th.iu len tim<\s a.s long to drill as 
' the soltest bars. Tlie order of Imrdness of a series 
of bra.s.ses in a maohining test depends largely on 
tile speed of drilling, the angle to which the drill 
is ground, ami the condition of its edge. (These 
factors have been carefully investigated for the case 
of st(M*l by A. Kessuer.'*) The fine-grained brasses 
I gave uniformly tho best ri'sults at a high speed, 
but tlio figures liave not l»een included in the table, 
j In file third serie.s of te.sts, reverting to the 
: slower sjiced and larger drill, and using certain 
.added precautions, the conditions were more 
favonrahlo. Drilling w.as more rapid, and possible 
errors due to the blunting of tho drill were elimi- 
nated by testing bar No. G18, which had proved to 
the best, at the beginning, middle, and end of 
the series, identical figures being obtained in each 
ease. Tho re.sults are shown in Tabic 2 and are 
plotted in Fig. 1. 

Taulk 2. 
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It will be seen from the figure that whilst no 
single curve can be drawn throuj^ the points, they 
group themselves, on the whole, into two sets, each 
lying near to a line which rises with increasing 
zinc content. In one of these sets the machining 
times arc all above 35 sees, and in the other all 
below. The softer bars include the two cast speci- 
mens and five extruded bars. The harder set in- 
cludes three rolled bars and three extruded bars, 
two of which were abnormally high in zinc and 
therefore contained an undue proportion of the re- 
latively hard /? constituent. The bars obtained by 
extrusion which have a normal structure fall into 
the softer group. 
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Fig. 1. 

llcmarkahle difl'eronees in the appearance of the 
drillings were observed. Owing to the rapid blunt- 
ing of the tool, the appearance of the drillings 
obtained at a high speed was loss characteristic than 
in the other casijs, but it was found that Nos. 611, 
617, and 618, which have a fibrous structure, 
yielded long spiral drillings even at the higher 
speed. In the third s(*ries the longe.st spirals were 
given by Nos. 610 and 617. The cast alloy, No. 
615, gave exceptionally light and feathery short 
drillings in all the tests that wore made. The 
character of the drillings in the third series is 
shown in Tabh' 3, the percentage of lead being also 
indicated, since tbo presence of lead is known to 
favour the formation of .short drillings. The table 
shows that spirals arc formed from the bars con- 
taining loss than 1% of lead and short drillings 
from tho.se which contain a larger proportion, tli<- 
only exception.s being No. 612, which is high in 
zinc, and No. 622, the reason for which is not 
obvious. 


Long apIralB. 


It has be(*n staled by several writers that the 
Brinell hardness ot a brass is a satisfactory indica- 
tion of its mai'hining (juality, and it was decided to 
test this point. No Brimdi machine was available 
in the Glasgow laboratory at tlie time, .so it was 
decided to employ the auto-punch method, which 
is known to give good results. A heavy Brown and 
Sharpo automatic centre punch was altered by re- 
moving the point and substituting an adapter hold- 
ing a one-eighth inch bicycle ball. On holding the 
punch vertically against the specimen and pressing, 
a blow was delivered, and an imprp.ssion was pro- 
duced, the diameter of which could ho measured 
under the microscope by means of an eye-pioce 
micrometer. Four impressions were usually made 
on each part to be tested, each impression being 
then measured on two diameters at right angles, 
and the moan of the eight readings taken. The re- 
suits are collectea in Table 4. The hardness of 


each bar was determined on a line about half-way 
between the centre and the circumference, and also 
on a transverse section, the portion near the centre 

Table 4. 

PJiimctcr of auto-punch Jmpreaslou, Brlncll hardnoas 


No. 

mm. 



number. 


Centro. 

Edge. 

Centre. 

Ediie. 

609 

.. 135 

1-30 

80 

80 

610 

1-20 

M5 

85 

129 

611 

.. 1-32 

1-27 

82 

95 

612 

.. 1-21 

1-24 

107 

107 

613 

1-35 

125 

87 

97 

614 

.. 1-32 

1-29 

97 

100 

615 

.. 1'27 

1-38 

85 

89 

616 

1-24 

1-30 

97 

97 

617 

M8 

122 

103 

107 

618 

1-19 

M7 

113 

110 

619 

1-41 

1-28 

82 

95 

622 

1-42 

1-38 

107 

92 

623 

1-32 

1-24 

97 

121 


and that as near to the edge as could bo tested with- 
out distortion being tested separately. The results 
obtained at the centres of the transverse sections 
were, on the whole, the most concordant, but on 
plotting against either the real or the apparent 
percentagfi of zinc, a definite relation could not bo 
found. The majority of the points lie in such a 
way ns to indicate increasing hardness with in- 
crca.sing zinc, but three points lie so far from tho 
<!urve that the dilforenccs must bo more than acci- 
dental, and one of these three is No. 618, which is 
undoubtedly the best of all to machine, but which 
gives tho highest value for the hardness by the 
auto-punch method of all the bars examined in that 
series. On rofieating tho experiments at a later 
date with a lever Brinell machine, tho soft brass 
618 once more gave as high a reading as the hard 
brass 612, containing an excess of tho (i constituent. 

Table 4 also contains tho results of tests made in 
ShelDeld on the same specimens, using a Swedish 
Brinell maclune of tho usual type. Tho results are 
quite similar to those previously obtained. 

it has been stated that the Brinell hardness of a 
brass may be accepted as a measure of the hardness 
in machining.* Plotting the machining times 
against 'tho Brinell numbers, however, no such re- 
lation i.s found, and an examination of tho data 
contain<‘(l in Mr. Ellis's paper shows that the con- 
clti.sion is unjustified. When tho data in Table E, 
on p. 36 of that paper, are plotted they are found 
lo he distributed in an apparently random fashion, 
so that no curve drawn amongst them has any justi- 
fication. The writer is convinced that tho Brinell 
hardn(‘ss is unconnected with the machining quality 
of a 60:40 brass. 

The process of scratching a metallic surface with 
a diamond or other hard point closely resembles 
that of cutting with a tool, and it was therefore 
thought that a useful test of hardness might be 
made by means of the sclerometer, an instrument 
long used f*jr the determination of the hardness of 
minerals, and modified for application to metals 
by Prof. Turner.* Einding that tho usual con- 
struction of this instrument was insufficiently 
rigid, so that the arm carrying the diamond was 
liable to shake during the making of tho scratch, 
producing a wavy lino on such a tough metal as 
brass, an improved instrument was constructed, in 
which the light pivoted arm was replaced by a 
rigid rhombic frame, supported by two hardened 
steel conical pivots six inches apart, and balanced 
so as to swing freely. Tho specimen was supported 
on a carriage moving between parallel guides, 
having an elevating pillar to accommodate speci- 
mens of different sizes, and screw traversing 
motion allowing several parallel scratches to be 
made. Four scratches were made on each speci- 
men under the same load, and the breadth of each 
scratch was then measured at two different points 
under the microscope, using a Ramsdon eyepiece 

• 6. wT Ellis, J. Inst. M^aU. 1917, 17. 25. 

• Proc. Blmlngham Phil. Soc., 18M, I, 291. 
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micrometer. Tho eurface of the specimen was 
always polished before testing. 

Tho difficulty found in applying this method 
arises from its (?xtrcmo delicacy. I)u]>lox alloys, 
such as a/i brass, show a Kcrat<;h which is not uni- 
form in breadth, but consists of a series of nlier- 
Uiitely hroiid and narrow portions, co/mspondjug 
with the rohitiv(‘ly soft a and haid fi respectively. 
It is therefore necess.-iry ('ither to use a heavy load 
or to nu'asuro urid(‘r so low a magiii/ieation as to 
obtain tlie avorago breadth. The results are sliown 
in Table 5. 

Tai!1,e 5 . 

of Hcloromctcr scrateli. 


contage of apparent zinc is brought out clearly, tho 
bars now being in a comparable condition. 

Table 6. 


No. 

Jlivj.sion-v of 

eyeiiicco inlcK 


Ciiitru 

]'5l!.r(5 

ai)9 

.'iS 

52 

(110 

IjO 

.50 

(111 

025 

51 

(lie 

44 

40 

(US 

47 

I>7 

(U 4 

505 

4(1-5 

oir. 

5.4 

50 

Old 

4!)-5 

44 

017 

42 

43 

(US 


50 

oil) 

;>7 

45 

(12:1 

t « ■ * 


OHS 

;;i> 

47-5 


Plotting the measurements against tin' ninchining 
times, no definite relntion is obs('rvod beyond tho 
sharp separation into two groups, previously 
noticed. Jt is intended to continue this part of 
the investigation, as it would si'em di'.sirahlo lo 
have a laboratory methml wiiich would I'liahlc the 
working hardness of a lirass to be determine<l with 
speed and aceuraey, and a selerometrie metliod 
apiiears to promise morii than any other as yi't 
available. 

It i.s frequently reported by rnaehine shop 
workers that a bar has a linrd skin on the snrfae(‘, 
which causes blunting of tlio tool .tt the first cut. 
Brinell and sch'rose'ope iiK’asureinents across a 
transverse section of a bar frequently, but by no 
means always, show an increase of Imnlnoss as the 
edge is approached. This is due in fiart lo greater 
closeness of grain in tho outer portions and in [lart 
to cold working. 'J'hc writer has found no evidi'iiee 
of hard p.artieles of oxide in the outer layi'is. The 
bars as received arc usually remarkably free from 
oxide, and in the few eases in wliich oxide has been 
found it is of a light, powdery n.itnre, N('ither can 
the skin hardness he attributed to rapid cooling at 
the surface, retaining the brass in (he liard ft con- 
dition. On tho contrary, the onlt'r zone is always 
slightly richer in a than th(' interior, owing to a 
small loss of zinc during the jiroee.sses of manu- 
facture. Attempts have lu'cn maih' lo determine' 
tho hardness ot (he original skin, both hv Brinell 
and by selerometrie methods, hut the r<‘sults have 
been unsatisfactory, the snrfaci'.s of some of tho 
bars bi'ing so rough that accurate measurements 
could not ho made, whilst grinding or polishing 
tho surface would have defeated tho object of the 
experiment. 

Two bars were rcee-ived wliieli liad been pickled in 
acid in ordi’r to rvoiiove oxith' Tlie machining tests 
did not indicate tliat the metal was appreiriahly 
softened thereby, and, in view of the evidence in 
the last paragraph, it is not to he o^pccted that 
pickling would h(> of any great advantage. 

Portions of some of tin; hat'^ w(>ro annealed by 
heating for two hours in a mnflle at 700J^ C., tljo 
specimen.s Ix-iiig packed in kaolin to avoid oxida- 
tion. They were then ground and polished, and 
tested by tho auto-punch method. Tho effect on tho i 
structure was to coarson it slightly and io cause , 
rounding of the a crystals when those were pro- ! 
viously angular. The diameter of the impressions , 
is given in Table 6 and plotted in Fig. 2. The re- j 
lation between the Brinell hardness and the per- 1 


No. 

Jlardnoss of annealed spci 
JlJ.'iinotcr of autO'punclj lin 
mni. 

fiORi 

1-40 

(l]0;i 

1-40 

(ilLl 

1-42 

612:i 

1-30 

III.U 

1'49 

mia 

1-47 

♦U5a 

1'44 

01 (111 

. . . . . . , . — 

l>l7iv 

1-40 

(U8ii 

1-42 

01 Da 

1-44 

022;i 

1-40 



'I'hc infiiienee of tlio structure on tho machining 
(piality of the brass is well illustrated by Nos. 351 
and 352. It will ho seen from Table 1 th.at the 
composition of thes<' two sfiecimens is practically 
identical, but workshop reports gave tlio former as 
.soft, and the latter as hard, in tho automatic lathes. 
The iihoto-niierographs, Figs, 3 and 4, show that 
llio a crystals are arranged in the one case in an 
almost parallel fashion, giving a lino fibrous grain 
to the metal, whilst in the other tliey are coarsely 
angular. The differeneo of hardness in this ease 
is to he attributed to dilferenccs in the treatment of 
the metal after easting. Figs. 3 and 8 illustrato tho 
eondnsion, which tho writ('r has reached as tho 
result of this investigation, that a fibrous strueiuro 
i.s favonr.'ihle to ease of machining. It is only 
in'ce.ssary to eomparo the photoginphs with the 
records of the in.achiriirig times in Table 2. 

few words may he said on tho sul)j('ct of varia- 
tions from the normal 60:10 eompusition. It is 
t he practice of so.mo niannfaetnrers to u.^^o a* eon- 
siderahly larger proporlifin of zinc in billets iti- 
temh'd for extrusion. The higher llie zinc tho 
more readily is the alloy extruded under tho usual 
conditions of temperature. Tiiis procedure results 
ill the production of a bar which is hard to nuichino. 
By far the best result.s arc obtained from an alloy 
containing 40% of apparent zinc, whilst the triio 
percentage should be only sliglitly less, the dilfcr- 
I'uce lieing made up hv lead. The quantity of tho 
l.-itter metal may approach 2%, but 1’5% is probably 
sufiieient in most eases. Tin, iron, and aluminium 
should he reduced to tho lowest possible propor- 
tions. Tlio best alloy in the wdiolo series, as proved 
by workshop experionco extending over many 
months, was tho American brass, No. 618, and 
this was used as tho standard of comparison 
iliroughout tho experiments. It has tho highest 
fliernical purity of any of tho specimens and con- 
tains exactly 40’0% of apparent zinc. One of tho 
worst is No! 616, which contains the largest quan- 
tity of impurities. 

Extreme variations are not doubt sometimes duo 
to errors in weighing out tho ingredients before 
melting. Two examples are seen in Nos. 694 and 
712. Tho former consists of the o constituent, with 
only occasional traces of ft, whilst the latter con- 
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tains so high a proportion of aino that the crystals 
are Ordered by lovers of the y constituent, an ex- 
ceedingly hard and brittle substance of a light-blue 
colour. Brasses which contain even a minute 
quantity of y are excessively brittle and may be 
broken by a light blow. Such a composition is only 
to bo attributed to accident. 

A comparison of the results leads to the con- 
clusion that an arrangement of tine, fibrous a 
crystals, s<?pa rated by a comparatively small quan- 
tity of /j, is the most desirable structure for 
machining purposes This is obtained by employ- 
ing an alloy containing as nearly as possible 40% 
of apparent zinc, and extruding at a moderate tem- 
perature. Such an alloy, however, flows less 
readily than one with a hignor proportion of zinc, 
and powerful presses liave to be used. Some ex- 
periments were made with a seri<'s of billets con- 
taining GO‘5% of copper, and these were extruded 
in the ordinary way from a 600-ton press. The 
billets proved to be very hard and were liable to 
stick in the press, so tliat three of the bars pro- 
duced were only of one-half the normal length, 
half of each billet btuiig left in the press. ITic i 
strueture was quite satisfactory, being fine and | 
fibrous. Tt was ascertained that the presses used j 
by th<‘ American firm which produced the brass ! 
No. 618 were of much greater power. It would I 
be possible to use the presses of lower power for the | 
60! 40 alloy, but the temperature would have to be j 
high, and the fine structure would not be obtaincKl. 

Disccssion. 

Mr. 0. SMAiiLKY said that in a similar investiga- 
tion, an alloy containing Cu 59%, Pb r25%, 
Zn 09*75% had proved to be the most easily 
machined so far as compcKsition was concerned. 
With regard to physical examination, this had been 
limited by the fact of all the bars used having been 
extruded in a comparatively low pressure machine; 
tlio temperature range necessary for successful ex- 
trusion had Ixion in eousequene(> somewhat high, 
760° — 780'^ The result of tins had that the 

front i)ortioii of each bar liad possessed a coaiS(^ 
angular strueture and the hack end the fine fibrous 
a/t structure! favoured l)y Dr. Des<h. Tn view of 
this difference of microstrueture, it had heen of 
little use proceeding with the investigation on the 
lines taken by Dr. De'se^h, altliough experiments had 
been made to a -ertaiu if any difference could be 
detected in the mu hilling qualities of the front and 
rear ends of vanMiis bars, but with no result. 
During this investigation expeiimeiits had been 
conducted on the effect of cold work on 60/40 brass, 
and it had been found that the above-nieniiomHi 
brass cold drawn 0 02 — (j*05 in. met all require- 
ments, and machined as easily as th(! American bars 
which had been set as standard. The elFeet of this 
cold w^ork on the physical properties of the brass 
was to increase tlie elastic limit 7- 10 tons and the 
maximum stros.s 3 — 4 tons per sq. inch ; strueturally 
no change had oix’urred, the cold work penetrating 
uniformly to the centre of the bar. Subsequent to 
the eom})leti()ii of this investigation the workmen 
in one of fho shell shops “downed tools” because 
of the diflieiiUy in machining copper driving 
bands. TOxamination of these bands had shown that 
they had lieen made from pure eojiper containing 
0*1-^)* 18% oxygen as cuprous oxide, and that they 
had been seriously over-aiinealed. By reducing the 
number of annealings in the < .Id drawing of the 
b.ands and finally annealing at 6(K)° C., the elastic 
limit had lx‘en reached without materially affe<*tiiig 
the tenacity or hardness. The bands had proved 
satisfactory and had met all requirements so far as 
machining was concerned. Later arsenical copper 
driving bands had l>een used. T.hese had been found 
to machine satisfactorily, irrespective of the final 
annealing temperature. The effect of the arsenic 
(0*26 — 0*^5%) was to raise the elastic limit without 


materially influencing the other physical pro- 
perties. 

In view of these results he could only conclude 
that the elastic condition of the 60/40 brass was of 
more importance than the structural disposition 
of the microconstituents, suggested by Dr. Desch. 


CHEMICAL SHEET LEAD. 

»Y D. W*. JONIiS. 

Chemical lead is referred to by Percy (“ Metal- 
lurgy of Lead ”) as follows Tho purest lead, 
I.C., the softest, is stated to have been found best 
for .sulphuric acid chambers, but .... soft lead 
obtained direct from good ores is more durable .... 
for such chambers lhan soft desilverisod lead.” 
Analyses are not given, and the probable reason 
for this observation will be referred to later. Lunge 
(“Sulphuric Acid and Alkali”) quotes opinions, 
some of which incline to the belief that lead is tho 
more acted upon (by sulphuric acid) the purer it 
is, whilst other opinions favour a load containing 
small (juantities of antimony and copper in order 
to make it more resistant. His own conclusion, 
arrived at after much work upon the subject is, 
that “ at higher temperatures tho purest lead re- 
sists both pure and nitrous sulphuric acid much 
better than regulus metal or hard lead.” More 
recently Barrs (J., 1919, 407 x) has found an in- 
crease in purity in lead to correspond w ith an in- 
ereaso in the power of resisting attack by acid, but 
recommends the addition of 0 02— 0 ()5%* of copper 
to ensure obtaining tho maximum resistance. 

It is in the manufacture of and processes using 
sulphuric acid that the largest quantity of chemi- 
cal lead is required, and, generally speaking, the 
property of resistance to attack by this acid which 
a lead may possess is a measure of its resistance to 
attack by other acids. 

Tho quantity of lead required during the war 
for the above purposes exceeded by far any previous 
demands, and it was during this period that the 
following work w^•^s undertaken. 

To determine the <pjality of chemical lead it is 
customary to make examinations by all or any of 
the following methods; — 

(1) Heat in 96% sulphuric acid up to 290° C. in 
five minutes, C(X)i to 100° C., and observe loss in 
weight. 

(2) Heat in 91—92% nitric acid. No appreciable 
action should occur in fifteen minutes. 

(3) Heat in ,a. mixture of 40% of nitric acid, 52% 
of sulphuric acid, and 8% of water. No appreciable 
action should take place between 93° and 109° C. 

(4) Heat a filed surface in a ]ni> turc of one vol. 
of hydrochloric acid, sp. gr. 1*11, 2 vols. of nitric 
acid, sp. gr. 1*50, and 3 vols. of water. The timo 
required for spots of lead chloride to appear, and 
the time at w hich vigorous action takes place after 
boiling, arc noted. 

(5) Heat in eoneentrated sulphuric acid and 
ob.scrve the temperatures at which bubbles of gas 
are first evolved and at w'hich the lead decomposes. 

Of these methods No. 5 is the one most generally 
favoured. When under observation by this method 
in some cases the decomposition of lead is sudden, 
total, and violent, and is attended by a rise of 
temperature after removing the source of heat up 
to 27° C. * With a good quality lead decomposition 
pnxieeds slowly, and is arrested when tho soure^ 
of heat is removed. The temperature recorded is 
that at which the solution becomes slightly turbid 
ow'ing to the formation of lend 8ulpliat<>. Since it 
has l^cii found that 96%, sulphuric acid (by wt.) 
give.s figures comparable with those obtained when 
chamber acid is used, all observations refer to trials 
conducted with pure acid of this eoneentration. 

The tests to bo described were carried out under 
tho following conditions: — A test piece of rolled 
lead 1 sq, in. in area and * in. thick (corresponding 

s 
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approximately to sheet 4 lb. per sq. ft.) is heated 
with 30 o.c. of 06% sulphuric acid at such a rate 
that the temperature of the acid reaches m)° G. in 
five minutes. 

A suitable chemical lead when tested in this wav 
evolves bubbles of j/as at 190°— 200° C. and decom- 
poses at IW— 312'' C. 


pared from Parkes lead on a commercial scale by 
a proc'ess which is the subject of a patent granted 
to my firm in 1920. It contained Cu 0 0009% 
Bi 0*0007, Fe 0*0003, Ag 0*0005, Sb 0*0002, Zn 0*0019, 
Sn, As, Cd, Ni, Co nil, Mn traces, Pb (by diff.) 
99*9955%. The results of these additions are shown 
in the following table; — 


Ih^hnviour of chemical lead when heated in sulphuric acid. 

a. (Jaa evolved, b. Lead dcconiiioses (‘’C.). 


PerctiQtago 
of j 
addition. 

Cu 


Sb 

Cu A 

Sb 


Zn 

r 


Hk 

Sn 


SiT-l 

a 

b 

« ' 

h 

a 

b 

^ a 

1 f> 

a 

b 

a 1 h 

a 

ft 

202" 

314’ 

202° 

314" 

202" 

314° 

i 202° 

, 314° 

202° 

314° 

202° ; 314" 

202° 

814" 

0 005 . . 

2ir 

:Jl r 

208° , 

205° 

107° 

300° 

i 

1 - - 








0-01 . . 1 

200" 

:n 

ION” 

244° 

204° 

200" 

180° 

' 314° 




' „ 

107° 

314" 

0 02 . . , 

205" 

31 1° 

201" 

212" 

211° 

:u)0° 

; l.H0° 

i 3in° 

210° 

277° 

189° ' 308° 


0 03 . . ' 

ion" 

314" 1 

203" i 

210° 

207° 

305° 

j 200" 

i 312° 




j 200° 

305' 

004 

lo;!" , 

31^° j 

203" 

2ltt" 

102° ' 

307° 

■ 107° 

300° 





i 


0 05 . . : 

200° 

314° j 

1 

222° 

202° 

30 r 

: 17G° 

; .314° 




' ' 



O-Ofi .. , 

O-OS 

207° 

3in° j 

1*05° 

215° 

I9:!° 

311° 


i — 

210° 

29 ! 

i 1 

180° [ 28.3° 

! 197" j 

314' 

twith 0 04'^;, Bi and 0 005% Sb 

a 100°, 6 = 

270°: 

with 0 04% Bi and 0 01% Sb 

a = 108°. fc = 2:i8°0. 



Bl j Bl&Sbt 


a 

; ft 


ft 

202° 

' 314° 

202° 

314 

205° 

314° 

, 204° 

314 

198° 

314° 

; 210° 

300 

198° 

314° 

1 188° 

200 

109° 

308° 

1 


108°. 

302° 




108" 

273° 





108° 

270° 

— 

— 


: — 

' — 



7/cma?^.- WlUi the orit^inal and also when copper was added, partial decomixjsition occurred, the action soon csaslnir when tha 

)urce of heat was removed. W ith Sb total doeoin position was observed, lead sulphate beiuK formed nt 270°C • with hiirhor 

partial decomposition, with lndi(;atioa of ’load sulphate 

1*02% and 


The following figures have been obtained from the 
examination of many hundreds of .samples of lead 
refined by the Parkes process, including English, 
Spanish, Australian, and American supplies: — 
Bubbles of gas evolved : average 187° C. ; maximum, 
212°: minimum, 146°. J^ead decomposes: averago 
235°; max., 280°; min., KS3° C. 

Thus Parkes lead without fuither treatment is 
unsuitable for use in many operati-jns. To test the 
effect of impurities on the chemical properties of 
lead additions of pure metal w'ere made to a Parkers 
load containing Gu 0*003%, Bi 0*007, Fe 0*0018, 
Ag 0*0005, Sb 0*006, Zn 0*0018, Sn, Ni, Go, nil. 
As, Mn, traces. Pb (by diff.) 99'9799%. The results 
of these additions arc shown in the following 
table : — 

Behaviour of Parhes lead ^rhen healed in sulphuric 
acid. 


a. Oaa evolved. 6. Lead diH;oinpo3e3 (“0.). 


Percentage 
of metal 
added. 

Cu 

Sb 

Cu & Sb. 

Equal quantities 
of each of these. In 
the amounts stated, 
were added. 

Na 

Ug 


i fl 1 ft 

1 a ft 1 

n ft 

1 rt ft 1 

a 

A 

Nil 

101® 254® 

llOl® 264‘| 

101® 254® 

ilOl® 254® 

191® 

254® 

0 005 . . 

100° 277° 

170" 205" 

180" 250° 

1 . - , — ! 




001 

'108°: 281° 

180" 210"! 

190° 275° 

1 .. .. ) 





002 

105"; 288" 

;17y° 212" 

189° 284° 

104° 275° ! 

173° 

257* 

0 08 . . 

100°, 201° 

180" 2t)n' 

203° 280° 

' ; 





004 

%70°, 200° 

:i79" 202" 

190’ 280° 

! — . — 1 




005 

'175°: 295“ 

182". 2o:r 

107“ 277® 

1 ' 





000 

lH5°p 290° 

102". 220°| 

1SM)°, 284° 

j _ i 




0-08 

■ —1 -- 

i : 1 


Il9:i° 282° i 




With copper and with copper and antimony 
together, and also with sodium, partial decompo- 
sition occurred. At 0*06% Gu and Sb local action 
was observed, streams of lead .sulphate being formed 
which dissolvtid 20° below the recorded decompo- 
sition temperature. With mercury total decompo- 
sition occurred. 

It is of interest to note how the addition of a 
number of elements affects the resistance to attack 
by sulphuric acid upon a lead known to po.sscss this 
property. For this purpose the lead us^ was pre- 


This work has been confinc'd to the addition of 
comparatively small amounts of impurities, many 
of which arc known to exist in commercial lead, 
with the object of devising methods of eliminating 
those impurities found to possess a deleterious 
effect. 

From tho al>ove tables it is evident that the pres- 
' cnee of antimony in lead to the extent of 0*01% 
renders it unfit for use in the manufacture of 
chemical plant. 

With 0*06% of added antimony tho temperature 
' of initial attack is restored, but as this amount is 
, never found in commercial load (which is usually 
; of a purity of 99*98%) and it is not conceivable 
: that an addition of 0 015% antimony would materi- 
' ally lead to additional strength, there can bo little 
or no advantage derived from tlic fact. 

llard lead sheet and pipe containing 0*75 — 5*25% 

: SI) in no case gave a higher decomposition tempera- 
ture than 244° G., but at temperatures above 
I 220° G. signs of gas bubbles are first observed when 
thi.s type of lend is healed in concentrated sulphuric 
: acid. 

Antimony, therefore, if present in lead in prac- 
tically any proportion above tho most minute, will, 

I in the abs<^nce of a known corrective agent, bo 
: the cause of immediate breakdown if temperatures 
j much over 200° G. are employed. 

Gopper also has a marked effect in reducing tho 
; temperature of initial attack by sulphuric acid. 

' The figures in the tables point to the fact that 
I there is a danger zone lying beyond 0*03% in lead 
p of the Parkes typo, and in the “ ehemical ” lead 
clearly defined between 0*03 and 0*045%, If copper 
I bo introduced, due consideration must be given to 
the above-mentioned factors. 

Tho effect upon tho decomposition temperature 
i of the addition of copper upon a Parkes load is 
most beneficial; 0*005% introduced shows a rise of 
as much a.s 2^1° G., and at tho same timo is suflBciont 
' to prevent the vigorous action which causes the 
i whole of the lead to bo converted into sulphate and 
I lensoquent total destruction. Tho gain achieved 
I by introducing 0*03% is 37° G., and brings an 
I ordinary lead within measurable distance of chemi- 
cal lead. No remarkable effect ensues from the 
addition of copper to a pure chemical lead; a gain 
of 4° C. at () 04% addition is all that calls for 
comment. 



Vd. XXXIX., No. 14.] 


JONES.-~OHEMIOAL SHEET LEAD. 


223 T 


Most probably tbo reason for the statement pre- 
viously quoted from Percy is that the soft lead 
derived from pure ores contained aWit 0’01% Cu; 
similar lead to-day approximates to that amount 
and compares very nearly in all respects with 
Parke.s lead when O’Ol % Cu has been added. 
Such lead may have been more resistant to acid 
than desilvorised lead manufactured at that period, 
cspcHually when it is remembered that pan concen- 
tration of sulphuric acid was nmro universally in 
use. Lunge (“ Sulphuric Acid and Alkali ”) at a 
later date has stated ; — “ Hence the purest lead is 
subject to instantaneous solution by sulphuric acid 
at 260° C.” Pure lead is, however, manufactured 
to-day whicli withstands the action of hot concen- 
: tratod sulphuric acid without being instantaneously 
! dissolved when heated beyond 3(X)° C. 

1 The effect of copper in counteracting the harmful 
influence of antimony in lead is evident from tho 
tables. In no case is total decomposition brought 
about, which, with antimony only present to the 
same extent, would result in every instance. With 
between 0 02 and 0 03% of antimony and copper 
there seems to be a rise in the temperature of initial 
attack; this fact may be of some value if lead con- 
taining these amounts of antimony and copper is 
used for purposes dealing with concentrated acid 
at comparatively low temperatures. 

Zinc, when present in lead even in very small 
amounts, is generally supposed to destroy tho power 
to withstand the corrosive action of acid in a 
marked degrtH} ; this is not borne out by any work 
undertaken by the author, whi(;h embraces the 
examination of chemical lead prepared by different 
methods to which additions of zinc have h^cn made. 
Tho t<nnperature at which the first action is dis- 
cernible 15 lowered in all cases. At ()‘02 and 0'05% 
a degradation of resistivity is evidenced by tho 
formation of lead sulphate much below the tempera- 
ture of coinploto solution. At 0 03 — 0*04% Zn a 
critical stage exishs where this injurious effect is 
not operative. 

Mercury when alloyed with lead has a deleterious 
effect upon its “ <;hemical ” properties. Uy 
amalgamation this effect is more serious. If 1 % of 
mercury is rubbed over the surface of a piece of 
chemical lead until amalgamation appears (o bo 
completed, allowing one hour as contact time, the 
product is very sensitive to tho action of hot con- 
centrated sulphu. 'c acid. At 170° C. lead sulphate 
is formed copiously If the heating bo discontinued 
at this stage the action of tho acid will cease on 
cooling to 70° C. After washing tho lead sulphate 
from the trial piece it will be observed that pitting 
has proceeded over the entire surface, and minute 
globules of mercury can bo soon under the micro- 
scope. If this piece of load be again heated’ with 
sulphuric acid action will commence at 180° C., and 
sudden, total, and violent decomposition will take 
place at 220° C. Repeating the above, but allow- 
ing contact overnight between tho lead and mer- 
cury for more complete amalgamation, a distinct 
action is noticeable on heating to 50° C. At 100° C. 
total decomposition accompanied by the usual 
phenomena takes place. Using of mercury 

on the weight of lead of standard size (Le., just 
sufficient to cover one-third of tho area), and allow- 
ing two hours for amalgamation, a distinct vigor- 
ous action commences at 100° C.j and total solution 
takes place at 215° C. 

These observations indicate that groat care must 
be exercised when using hydrometers etc., for if 
these instruments are broken and tho mercury per- 
I mitted to amalgamate with the lead, local action in 
\ tho affected part, followed by a breakdown, can 1^ 

I expected. 

I Tin has a degrading influence upon lead intended 
por chemical purposes^ though not to the extent 
igenerally believed. Since it is easily remove^ by 


refining methods of to-day, it is not usually found 
in lead in more than minute traces. 

Bismuth, so frequently associated with lead of 
' American origin, is decidedly injurious if present 
, above 0*04%, and even at 0 02% it causes total de- 
composition in an otherv^ise resistant load. Tho 
addition of 002% of copper to lead containing 
; 0 05% bismuth will bo sufficient to raise the tem- 
i peraturo of decomposition from 273° to over 300° C. 

The combined effect of antimony and bismuth is 
; noteworthy. The addition of 0 005% of each metal 
: leaves chemical lead practically unaltered, but when 
0*02% antimony and ()*02% bismuth are present 
there is a difference of only 12° C. between the 
I temperatures of first action and of violent decom- 
: position. 

Doiibilcs.s the piMir chemioal quality of Parkes 
! lead in some instances is duo to its containing 
j antimony and bismuth in some peculiar proportion, 

; as singly their effect when addcnl to a pure lead is 
i not so pronounced. 

1 lnvt!stigating the cause of the breakdown of lead 
' concentrating pans, Hart (.L, 1907, 504) stated that 
200° C. is never exceeded in this class of work, and 
* that the trouble occurs when the acid has reached 
a sp, gr. of 1*65 — 1*675, and may occur at sp. gr. 

! 1*6^1 after constant use for a long iieriod, A possible 
: explanation of these defects might lie in the pocu- 
' liar behaviour of pure le.ul to which antimony and 
bismuth have been added. Though these metals 
may not originally be pres^nit in lead in the exact 
: proportion which leads to decomposition at or even 
: below 200° C., a selective action of sulphuric acid 
I upon lead known to contain bismuth and antimony 
' may ultimately bring about conditions resulting in 
i breakdown in pan eonecniration. 

I A practical method favoured by acid manufac- 
I turers of testing lead intended for chambers is to 
expose sheet, previously weighed and measured, to 
I tho exit gases of a No. 1 chamber (the gases at this 
i point are considered most corrosive) and note tho 
I loss per unit of area exposed over a given period, 

I usually not less than three months. 

I The following are tho details of a trial, as 
I described, upon four different samples of sheet lead 
i expo.sed to thi? action of chamber gases for 130 
: days:-'- 


Description. 

[Behaviour when 
heated In 
sulphuric add. 

Oas 1 Lead 
evolved 1 dccoiu* 
°C. poses 

Area 
so. in. 

Lohs 
per 
eq. m. 
gms. 

Pattinson lead 

200 

310 

19-500 

1-274 

Do. -t-0 S8% Ou 

Pattinson lead (old sheet i 
from tlie side of a No. 4 

215 

325 

10132 

1-323 

chamber) . . . . . . 

Chemical lead prepared from ’ 

210 

300 

26-800 

0-749 

Parkes lead . . . , 

202 

3U 

10-750 

1-254 


The behaviour of shc'et load which had seen pre- 
vious service is remarkable ; this had a fine coating 
of load sulphate on its surface, which was not re- 
moved before beginning tho trial. It is possible 
that, not lieiiig an immersion test, a protective 
action is exercised by this coating of lead sulphate. 

: Apart fronl this result pure lead shows the smallest 
lo.ss, and a Pattinson lead shows a smaller loss than 
i the same lead to which copper has been added, 
i Assuming the loss of pure lead to bo unity, and . 
' that load of 7 lb. per sq. ft. is under pnsideration, 

; tho increased loss suffered by Pattinson lead in 
j chamber work as compared with pure lead would bo 
5*7 lb. per ton of lead per annum, and for Pattin- 
son lead containing 0'38% added copper 19*6 lb. per 
ton per annum. 

Of the whole of the elements used for i^ditive 
purposes, there are only two which consistently 
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6X«rt a beneficial infiuenco upon the chemical pro- 
perti<?B of lead, vis., copper and sodium: this is 
most marked with non-chemical lead, and in the 
case of copper does not apply to any extent to 
additions made to a pure cnemical lead. Avoiding; 
those quantities which produce a fall in the tem- 
perature at which the first action is di.scernible, 
something may be said in favour of lead containing 
copper on account of a gain in strength and rigidity 
thereby secured. It is by fatigue, produced by con- 
stant use above normal temperature, that lead often 
becomes unreliable; here again the introduction of 
copper should prove advantageous. 

Of other additions it may be said that they arc 
injurious in their effect, though in most cases not 
to the extent generally supposed. There i.s one 
outstanding instance, viz., antimony, which, if 
present in lead in quantities Avhich a commercial 
metal may contain, will effectively debar its use as 
“ chemical ” lead. 

Chemical lead is sometimes subject to local action, 
attributed to oxides wliich in places become rolknl 
out into the sheet. By a careful control of casting 
temp('rature alone this source of danger can be 
largely eliminatcKl. Imngo gives the oxygen con- 
tent of pure lead as 0 0021% ; with antimony and 
copper presenb the oxygen can be as high as 0‘005%. 
This again is advanct'd as icn argument in favour 
of the use of pure lead for chemical i)urposes. 

Keference to the tabic (page 222 t) will show that 
locail action is most pronounced wdien copper and 
antimony are together present in lead. 

In spite of the fact that copper can function as 
a (K)rrectivo agent and will counk‘ract the injurious 
effect of antimony and bismuth in lead, the author 
is yet in agreement with Hhead (see J., 1920, 128 n), 
who has emphasist'd the imfM)rtance of using pure 
load in connection with acid plant. 

In conclusion, my thanks are due to Me.ssrs. 
Locke, Blackett and Co., Ltd., for permission to 
publish this work. 


Discussion. 

Dr. Weyman asked to what exkmt the impurities 
were introduced into lead after it had been put 
into use. It w'as conceivable that lead used for 
lining iron vessels might become contaminated 
W'ith iron. 

Mr. Ji. T. Harkison thought tliat rnuirly all im- 
purities in lead came out of solution when the lead 
was cooled. It had been shown that by immeiRing 
lead in acetic acid the impurities w'cre dissolved 
out and brittle lead was prcducecl. 

Mr. H. Di’Ni'oun Smith said that he could con- 
firm nearly everything the author had stated. He 
ratlier doubled, however, whetlier the test with 
suli)huric acid was repre.sentative of the conditions 
in the {Iiambfr itself. 1'ho author had cited four 
inatance.s of lead being hung in tho exit of No. 1 
ehamlxT in which he Imd show n that old lead which 
had previously been used iii the chamher underwent 
less corrosion and loss of wc'ight than even his own | 
pure lead wliich he jdacid iu the highest position. 

It seemed to him, therefore, that while the test 
was very useful for sorting out the good leads from 
poor leads, it did not differentiate between the 
different degrees of the better clas.s leads. He (the j 
speaker) had made tests of lead containing copper i 
in chambers which had shown up much I|L'tter than j 
many pure leads. If Mr. Jone.s could in some way i 
correlate his tests with actual practice it would I>e j 
of great value. ! 

Dr. Fleck suggested that the beneficial effect of | 
sodium might bo duo to the fact that it reduced i 
the quantities of-oxido present. | 

Mr. Jones, in reply, said that ho had made no 
chemical tests of the lead lining of iron tank.s. but 
he had had experience with the use of a tank lined 
with lead to dissolve sodium sulphide in river 
water ; that tank had been in use for five years and 


had required no attention. Ho thought that with 
a good lead there need be no fear of contamination 
from an iron tank. His experience indicated that 
the addition, say of 6%, of copper to crude lead 
would inhibit atmospheric corrosion. When sodium 
wa.s added to lead there seemed to be evidence of 
reduction, and Dr. Fleck’s theory was probably 
correct. 

The Chairman said that the paper had been inter- 
esting to him as showing how the work of his old 
teacher. Dr. Percy, had stood the test of time. 
Ho was wonderfully aieurato in spite of the diffi- 
culties of tho early days in which he workt'd. 

Mr. H. C. Lancaster writes: — 

I .should be interested to hear if tho author has 
satisfied himself that the pure metals added to test 
the effect of impurities wore actually present in the 
final lead in the same proportions as when added. 
I have proved conclusively that it is difficult oven 
; to get 50% of the added copper to bo retained by 
lead, although it is a very simple matter to get re- 
tained almost a true equivalent of antimony and 
the other metals of low melting point. The author 
refers to a Pattinson lead containing 0*38% of 
addwl copper. My experience has proved con- 
clusively that a chemical lead, and certainly a 
Pattinson lead, w'ill not retain 0'38% of added 
copper. For instance, I have found that at the 
necessary temperature pure chemical lead dissolves 
quite easily ()‘5% of added copper, hut when the 
lead is afterwards melted and poured into a mould 
the resulting lead contained only 0’15% Cu. show- 
ing that this copper has a great tendency to liquate 
j out at comparatively low' teinperature.s, and this is, 
of course, a condition alw'ays present wdien manu- 
! facturing shoot li'ud. In my opinion, it is im- 
I po.ssihle under normal conditions to produce a 
I sheet lead (smtaiiiing 0’38% of copper, especially if 
I the lead is otherw ise very pure, although impurities 
i do tend to keep eopjier in a lead, especially in the 
I presence of arsenic and antimony.” 


; RECFNT DEVELOPMENTS OF THE ELECTRIC 
i FURNACE IN CHEAT BRITAIN. 

I DY n. F. CAMrDFXL, M.A., A.E.S.M. 

; III no branch of metallurgy have greakr advances 
; been made during tho W'ar than in tho dovelop- 
i incut of iron and its alloys, which has given us 
: materials of extraordinary strengtli and physical 
^ proiiortios. Steel for aero engine parts owe their 
; power and lightness to the addition of small per- 
I eentages of metals, aeroplane wire its strength and 
, bulh't-proof steel its toughness to the addition of 
: suitable alloys, sueh as those of niekel, ehromium, 

; molybdenum, or inanganc.se, and the electric furnaco 
: has been responsible in most cases for both tho 
reduction of these refractory metals from their 
: ores and the sub.secjncnt manufacture of the alloy 
steels for these special purposes. 

Newmastle has been the principle centre for tho 
j reduction of chromium, tungsten, and molybdenum 
ore.s, and at tho time of the Armistice works were 
in regular operation of sufficient capacity to pro- 
duce Britain’s w'ar requirements of those essential 
metals. 

In 191 1 the quantity of energy used on electric 
fiini.'ices in Britain, excluding those used for 
aluminium, w'as probably less than 6000 h.p., but on 
the day of the Armistice the total capacity was in 
exce.ss of 150, (KXl h.n., of which 136,000 h.p. was 
producing skcl, anu 18,000 h.p. was working on 
the reduction of chromium and tungsten ores. On 
the day of the Armistice elei trie energy was being 
ronsurnod at the rate of nearly 300,000,000 kw.-hrs. 
per annum for furnace work alone. Tlie electric 
steel production had then reached a total of over 
200, (K)0 tons per annum. 

Similar progress has also been made in the electro- 
lysis of brine for the manufacture of caustic soda 
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and chlorine to meet war requirements, and iho 
older processes are now superseded by the electric 
method of manufacture. 

The manufacture of large quantities of phos- 
phorus by clectric-fumace methods was necessary 
during the war, and the excellent fused silica ware 
for laboratories and chemical works, made with such 
rotnarkublc success on the Tyne, is perhaps the most 
interesting example of the use of tlio electric 
furnace for fine work. 

The making of large electrodes, an essential sub- 
sidiary industry for electric furnace work which was 
unknown in (Ireat Tlritain in 1914, is now estab- 
lished in Newcastle and elsewhere, and also the 
manufacture of artificial graphite in the form of 
electrodes for furiiaoe work and electrolysis and 
powder for accumulators and similar purposes. 

But the main interest lies in the reasons for the 
extraordinary development of eUx:tric furnaces 
and the teclinical advances which have been made. 

Electric melting enabled us to use advantageously 
the vast quantities of steel turnings made in the 
shell factories, and the continuous traffic of lorries 
removing turnings direct from the lathes to the 
furnaces of Sheffield soon disposed of the vast 
accumulations of rusting material which were so 
commonly seen in the early years of the war. 

The re-melting of nickel-chrome steel is a wasteful 
and most difficult process in all other furnaces, but 
the reducing eonditioris and absolute control of tho 
electric furnace make it possible either to retain or 
remove at will most of the chromium, and thus large 
quantities of a valuable metal were saved. 

The t'conomic manufacture of stainless steel has 
been rendered possible only by the electric furnace, 
which is required both for tho preparation of tho 
refintnl ferro-chromo and tlie stool melting. This 
romarkablo steel, containing 19% of chromium and 
a low percentage of carbon, will surely have a wide 
range of usefulness in engineering as well as in 
domestic fields. Its properties of rest .ting vegetable 
acids and corrosion from many other causes has 
made it a most valual)le substance for valves, i 
liydraulic equipment, and other engine parts. It ! 
can only Ik^ made })y the use of f(!rro-chromo con- 
taining a very hnv percentage of carbon, and tho 
preparation of this melal pre.seni8 very serious 
difficulties. Th(!sc h.ave, however, boon completely 
overcome in this distri<t, tho ore from Tndia, 
llhixlesia, or N('W’ Cah'donia being reduced and 
snhsefjnently decarhonised to tho required extent in 
electric furnaces 

Tho a])plicatioa af ehn^tricity to metallurgy has 
given us tho low -hysteresis iron that is now 
universally used in transformers, for this is 
made by the addition of high-grade ferro-silieon to 
tlio steel. A gain of in efficiency on a single 
transformation of the thousands of millions of 
units generated annually in Great Brita'in is 
equivalent to saving scores of thousands of tons of 
coal per annum. This material is still capable of 
improvement, and it is hoped that extensive 
researiffi will l>e undertaken forthwith. 

Tlio u.se of the are furnace in one of its many 
forms is now almost universal, and tho fascinating 
principle of induction heating is no longer used. 
Electric furnac<\s ow^o their value to their intense 
reducing conditions, as they utilise the only 
practical source of heat which does not require 
oxygen for its generation. The furnace may be a 
closed box, e.(j. when used for tho reduction and 
volatilisation of phosphorus or for tlie final deoxida- 
tion of stofd. Another fundamental advantage of arc 
furnaei'S is due to the fact that the slag is necessarily 
■ hotU'r than tho steel, and the refining action takes 
; place at the surface of contact between the slag and 
[i the stool, whereas with induction the slag was 
^ always cold and refining practically impossible. 

I Tho tendency in electric furnace design is rather 
to increase tho power of transformers on furnaces of 
I modorato capacity than to build large furnaces. 


One limiting factor is tho size of electrodes that can 
be conveniently employed; but if there were any 
demand for larger furnaces, there is no objection 
to the use of six or more electrodes. 

Where large tonnages of electrically-relined steel 
are wantiHl, it is customary to refine sLtvl previously 
melted and treated by tho Bessemer or Thomas 
process, and in that case the electric furnace need 
never be of more than 25 tons capacity, which is tho 
largest vessel used for these processes. 

There are technical disadvantages in electric 
furnaces of more than 25 tons or more than 3000 kw. 
capacity, and there is no great advantage in using 
the furnaces of 6(XX)— 7(Mj0 kw. which have been 
rwommended abroad for making alloys and 
carbide. 

Ill most furnaces of tho arc tyjK}, regulation of 
load is cfi'octctl by variation of the arc gap, either 
by hand or automatic regulation. Tlie latter system 
' has probably been more highly dovelo^d in this 
than ill any other country, owing to tho high cost of 
power, and tho system by which individual furnaces 
are kept at any desired constant load by Thury 
automatic regulators is widely applied. The regula- 
tion also materially assists in keeping both tho 
composition of the bath and temperature of tho 
furnace within de^sired limits. In addition, the 
regulation of a battery of furnaces by a master 
instrument is of especial interest to power producers 
and tho.so who ptiy for energy on a maximum- 
demand ha.sis. An instrument is finding applica- 
tion which will keep the total load of a battery of 
furnaces within desired limits by slightly reducing 
the load on tho furnaces if tho demand at any time 
exceeds the total load which the station engineer or 
tho power contract may sot as a maximum total load 
to be utilised. Individual furnaces can be removed 
from the influenco of the master regulator by 
drawing u switch, but the energy absorbed by that 
furnace is always included in tho total power which 
the regulator will allow the furnaces to absorb. 

Tho lack of understanding between tho power 
consumer and energy pr^ucer often leaves 
much to be desired, and greater efforts should bo 
made to reali.se the difficulties and requirements of 
the two undertakings, which are .so entirely inter- 
dependent, if oloetro-moiallurgical industries are 
to succeed. 

The pr(q)aration of contracts for supply requires 
the most careful consideration by engineers who 
have experience both of power generating and also 
j of electro-metallurgy, if harmonious working is to 
! result. 

i Tlie development of electrical energy on the 
I North-Easi coast is undoubtedly tho most pro- 
! gressive and comprehensive system in Groat 
Britain, and it is hoped that tho development of 
other districts will result in .schemes for linking up 
existing supplies, exchange of surplus capacity with 
a general reduotion of stand-by plant, and the 
<’rection of a few large stations at suitable points, so 
that the small and inefficient stations may be 
abandoned or relegated to the position of emergency 
stand-by plant. 

There are great advantages in establishing certain 
electro-metallurgical processes in England in spite 
of the lack of water power, for this country is so 
highly favoured with the other essentials for suc- 
cessful industry that the supposed advantages of 
cheap liydYo-electric energv' are counterbalanced in 
tho case of many processes in w hich skill and cheap 
raw materials are an important factor; comscquently 
pow'cr economically generated from st(‘am and effi- 
ciently distributed may form the basis of many 
electro-chemical industries. 

(^oal-goiierated pow'cr is constantly available, 
w'horoas water-power is only too often subject to 
great sen.sonal variations. Seasonal labour and 
variation of output all tend to raise the cost of 
production. Consequently, only few industries, 
comparatively easy of accomplishment and requir- 
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ing large energy consumption, flourish in the 
centres where wuU'r power is available. 

The production of aluminium, ferro-silicon, and 
carbide are industries for which water power is 
usually essential, but in steel-making the quantity 
of energy used is comparatively small, and the skill 
and special plant required for its treatment arc so 
great, that the local advantage^s of lOngland out- 
weigh the advantages of low power cost abroad. 

Procosses such as steel-making that only use about 
40% load factor, i.c., four-tenths of the possible 
output of tho plant reserved for their use, arc more 
suitable for .steam stations, which have low capital 
expenditure and high running costs, rather than 
hydro-clectric stations, which involve tho outlay of 
largo sums for capital account, but small operating 
expenses. 

The utility of tiu! electric furnace did not cease 
on the <l.'iy of tho Armistice. Shops equipped 
with electric furnaces for war alloys have been 
reconstructed and are producing alloy stt'cls. The 
manufacture of artificial graphite, a new industry 
to this country, has bt'cn cstahlished, and elei‘.trodes 
of a size a)ul rniality e<iual to the best in the world 
are being produced, and the manufacture of alloys 
and aniorpiiouH electrodes is iK'ing devcloj)ed along 
the lines of present requirements. 

■ Tho next immediate development will probably 
he the general application of electric smelting to 
the treatment of complex zinc ores and the gradual 
improvement of existing processes in the develop- 
ment of power and utilisation of tho fuel we now 
waste. 

Electro-metallurgy is still in its infancy, hut its 
growth is rapid. Abroad generating stations of 
1(K1,(X)() h.p. are being used in some cases for single 
industrie.s, and eicctro-metallurgical centres ab.sorb- 
ing several hundred thousand horse-power are being 
developed in various countries, while many similar 
projects ore under consideration. 

Agriculture, the greatest of all industries, 
requires that nitrogen bo rendered available for tho 
growth of plants, and tho whole problem of artificial 
fortilisors and the influence of electric discharge in 
agriculture afl’ords an intensely interesting subject 
for research, 

Tho rapid growth in the world's eonsuinp- 
tion of aluminium and the great possibilities of its 
alloys offer a fruitful field for investigation and 
industrial enterprise. 

Improvements in the metallurgy of steel, and the 
study of alloy steels in particular, have enabled 
engineers to produce the aeroplane, and will 
doubtless lead to lighter and stronger structures, 
such as bridges, locomotives, and ships, with a 
corresponding reduction in weight and increase 
in efficiency. 

Peace is demanding new products and extra- 
ordinary opportunities are apparent on every side 
for maintaining the supremacy of science and 
engineering which we estalflishcd during the war. 

Discu.shion. 

Mr, A. G. Loiu.ky said ihqt >jVetro<les for alu- 
minium furnaces had been inflass in this country 
over since aluminium had been con*.A here. More- 
over, both the companies mak. ^Minium in 

this country could prodiT. l/a betf’^dd in .-ode than 
was produced abroad for the »-eforonce 

had been made to the re.sistancc furnaee. 

At least one furnace of that type uneficialKing now 
on a largo scale. The development «hat ‘ resi.stance 
type had pre.sentod many difficulticvdml' ^*^d 
now overcome these, and a furnace was running 
efficiently in the hands of workmen without 
any electrical knowledge. The type had the 
advantages of clean working and general efficiency. 


CHEMICAL ENGINEERING GROUP. 


CONFERENCE ON FILTRATION. 

On Tuesday afternoon and Wednesday morning 
the Cliomical Engineering Group held a conference 
on Filtration, at Avliich a numtier of papers were 
' read and discussed. The full papers, with discus- 
sion, will bt‘, publislicd later in the Proceedings of 
the Grouj). 

Some of the papers are given below in abridged 
form. 

THE PRINCIPLES OP TECHNICAL 
FILTRATION. 

BY EMIL UATSCHEK. 

Filtration in the accepted sonso of the term is 
goncrully defined as the separation of liquids from 
solid particles of microscopic size suspended in 
j thorn, by means of a porous septum which allows 
the liquid to pass but retains the particles. The 
definition is somewhat narrow as, on the one hand, 
it has been .shown by the aiitnor* that particles of 
one liquid suspended in another can be retained by 
: suitable media, while, on the other, colloidal par- 
ticles of sub- and even amicroscopic size can bo 
I separated by a variety of membranes. The pro- 
cwluro last mentioned is known as “ ultra-filtra- 
I tion,” and, while it is an important instrument of 
, research, has not so far found application on an 
i industrial .scalo; such application, however, should 
! lie quite feasible, a point which will bo referred to 
again. 

The first and fundamental point to bo noted is 
that, for a given .system of solid and liquid, tho 
whole problem is completely determined physically. 
The size of the pores in the septum is fixed or has, 

' at any rate, an upper limit; the largest number 
of pores of such size is, of course, desirable, but this 
is a technical matter and .simply means a choice 
among a conifiaratively small range of materials. 

I As soon as filtration begins tho pores in tho surface 
i of the filtering medium are throttled more or less 
by the particles which settle on them, and as it 
proceeds the liquid has to escape through these 
! throttled orifices and through a layer of particles 
' of incrca.sing thickness. The structure of this 
i l.ayer is also fixed by the size and shape of tho 
; particles, and is, for a given precipitate, romark- 
, ably constant. Tlie resistance offered te tho flow 
: of Ihjuid I'aries considerably from one material to 
another, but in all cases it increases as the thickness 
: increases, until a limit i.s reached, r.r., until, with 
' a given pressure the rate of flow becomes so small 
that it is advi.sable to discontinue the process. This 
i limit is an economical one only; it depends, roughly 
I speaking, on the way in which higher press^ire in- 
I crease.s th(» first cost of the plant, and, the pre.ssure 
! living given, on tho balance betwo<*n the cost of ob- 
i taiiiing a thicker “ cake ” and the cost of removing 
! it at more frequent intervals. The proper adjust- 
i ment of these factors presents no difficulty to any- 
! one experienced in designing filtering apparatus, 

{ and .should lie left to him. 

Tho second point is that since the structure of 
the cako is fixed by tho size and shape of the par- 
' ticlo.s, not only the pressure required to force 
through a given tliickness of it^ but also the per- 
centago of mother liquid remaining in it at the end 
i of the operation is fixed within surprisingly narrow 
limits. It is not affected by the design of the 
apparatus nor by the pressure used — a point which 
seems self-evident, but is reali.sed apparently by an 
exiguou.s minority of technical men. No experience 
is more common than to bo asked to design a filter 
which will turn out a cake containing “ not more 
I than 20% of mother liquor,” the cake being, e.g., 

I calcium sulphate, which contains about 40%. This 

I 
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figure is the same whether filtration has taken place 
in filter presses or on vacuum filters, through filter 
cloths or through porous tiles. Only actualexperi- 
raent can, in the case of an unknown residue, give 
any information regarding the amount of liquid re- 
tained by it. It is hardly necessary to say that the 
appearance and consi-stency of the cake are no 
guides; an excellent “cake,” say, of calcium car- 
bonate may turn to a fairly fluid sludge during 
carting, owing to a slight rearrangement of the j 
particles. In cases where the particles arc not solid ! 
crystals, but themselves aggregates, the moisture | 
content may be remarkable while the cake can still I 
be handled perfectly. Thus a cake of the “ mag- i 
nesium carbonate ” used as non-conducting cover- I 
ing retains about 75% of mother liquor, owing to i 
the very peculiar structure of the material.* The i 
author once showed a specimen of this cake to a | 
client used to China clay, who guessed the per- ■ 
centage of moisture as 25%, or thereabouts. i 

The case appears even more complicated when tlie : 
residue is highly hydrated, amorphous silicic j 
acid. In this case the residue contains not only the 
mother liquor between the particles, but the water I 
of hydration in the latter, all, or hcarly nil, of 1 
which would bo driven off on drying at 100'^ C. The | 
only way to determine in such a case the percentage j 
of mother liquor, as distinct from water generally, I 
is to titrate whatever constituent of the mother ' 
liquor is most characteristic. I 

In a great number of processes it is necessary to 
remove the mother liquor as completely as possible, ! 
either because it contains the valuable constituent i 
or iK'caiise its preseiieo in the cake is detrimental. 
The most common method is to displace it by 
water (or other solvimt), i.e., by “washing” the 
cake, as it is usually called. The ideal— displacing 
the mother li(|Uor by an equal volume of water or 
solvent -is practically unattainable, as a certain j 
amount of diffusion is unavoidable, but where this | 
is slow the volume of wash-water may bo very little 
in excess of the volume of mother liquor to bo dis- 
placed. The process of washing resembles the pro- 
cess of filtration, with two important difrerenecs : 
the liquid passe.s through a constant, instead of a 
gra<lnally increasing, thickness of residue, and the 
•roccss, unlike filtration itself, is nob self-regu- 
ating. To illustrate this point, m'c may take the 
case of a suspemsion being filtered through a 
material, the porosity of which varies slightly at 
different portim - of the surface. The liquid 
passes more rapid! through the more porous por- 
tions, and a correspondingly larger amount of solid 
is deposited in given time, which checks the flow 
and tends to e(|ualisc it with that through the less 
porous parts. If wash water is now' passed through, 
the difference in porosity, although greatly reduced j 
by the layer of deposit, will still cause the flow of 
wash water t/i be more rapid at some spots than at ' 
others, and this inequality no longer cari correct 
itself, so that washing is uri(!ven. Differences in 
the structure of tlic cake, duo to other causes, will 
have the same effect. 

The point to which wa.shing is carried is again 
settled by economic considerations— such as the 
balance bet ween the cost of evaporation and the j 
value of the dis.solved substance — unless, for in- i 
stance, triu’cs of the mother liquor are absolutely 
, detrimental to the purpose for which the residue on 
the filter is required. If this is the ease, the end 
point is by no means easy to d- termine; generally 
; speaking, it is not sufficient to test the washings 
i only, but the cake itself should bo examined. Apart 
from very exceptional cases, adsorption always 
occurs on the particles of the cake, and although the 
washings show no reaction, a thin layer of adsorbed 
solute is nevertheless present, which may be dis- 
covered by testing tho cake itself. As the latter is 
[dried, tho concentration of the adsorbed solute in- 


creases and may attain quite objectionable proper- 
tioiis even when washing has been carried so far 
that the last washings show no reaction. The ease 
is aggravated when tho particles of cake are them- 
Bcivea porous, e.p. materials produced by fusion 
with alkali or the like. In these cases the wa.sb 
water may quite rapiilly flisphu'o the motlior liquor 
I between the particles, but the lifpior in the pores 
of the particles can escap(3 only by diifusion, which 
IS necc.ssurily slow. When these conditions pre- 
vail, even the cake may appear neutral alter pro^ 
longed washing, but shows marked alkaline reaction 
agjiin after standing for some time, during which 
diffusion out of the particles into the water be-’ 
tween them occurs. It is therefore quite usele.ss to 
hasten washing, and the sound procedure is to make 
it .so slow that it proeeiHls pari, passu with diffusion. 
This, again, is a state of things which cannot be 
alU'red by the design of the apparatus or by in- 
creasing the working pressure, but must be ac- 
cepted as following inevitably from tho nature of 
the material treated. 

Doth during filtration and during washing it is 
ncces.sary to maintain a difference of pressure be- 
twwn the two sides of tho septum. IJow great this 
is to bo and how it is prcKliiccd are technical and 
ci'onomical problems. 1'he function connecting tho 
rate of flow through unit area of a given material 
with the diflerencc ol pressure is not known, and it 
must obviously be complieated in the ti'chnical ea.se, 
/.e., a layer of increasing thickness building up on 
a porous .surface which remains constant. Even for 
a porous material alone, or for such a material 
covered by a definite layer of particles, the function 
is (uu’tainly not linear, or, in other words, 
Poiscuille’s law diK^s not hold. It has been quite 
freipiently assumed that it does, but even a priori 
there appears to he no reason wliy it should, since 
the pores in tlic filtering materials used technically 
are quite certainly not cylindrical. In the few 
cases invostigatid by the author" the curve plotted 
rates of flow as ordinates against pressures as 
[ al)scis.sa3 shows an inflexion and then approaches a 
I parabolic type. 

: As the pres.surc is applied to or through the 

Ii(|uk 1 in w’hieh the particles are suspended, the 
; latter are in no sense pressed together, but arc 
: simply left behind as the corresponding quantity of 
: iKjuid escapes tlirough the septum. It therefor© 

I follows that the structure of tho cake and its con- 
j tent of mother liquor are not affecteil by th© 
pre.ssure employed — a point on which the most 
I common and serious mrsconceptions exist. It need 
; hardly ho said that this statmnent does not apply 
: to centrifugal filter.s, in which the structure of tho 
cake also depends almost entirely on tho shape of 
llie particles, but in which acceleration is im- 
parted to tho liquid, so that — in ideal cases — the 
wliole of it may l>e removed. 

If a dilfercnee in pressure of about 14 lb. per 
sq. in. i.s sufficient, it may, of course, be produced 
by maintaining a vacuum on one side of the septum 
while the liquid to be filtered is exposed to atmo- 
spheric pri'.ssure on the other. Tlie case does not 
differ theoretically from any other, but the tech- 
nical differences lj<3tween it and filtr.ation under 
pressure (in ih(‘ technical meaning) are .so great 
as to justify separate treatment. The most striking 
feature of the vacuum filU'r, ns this type i.s called, is 
the accessshility of the cake during and after its 
formation. Apart from the facility of removal, 
this is of advantage in permitting defects in tho 
uniformity of the layer, which render washing im- 
perfect, to be eorrcclc'd. On tlu* other hand, 
vacuum filters cannot be used for liquors having a 
high vapour pressure at tlie time of filtration (i.e. 
volatile or hot) unless a condenser is provided. 

ae<'essibility of the cake makes possibl© the 
design of the various types of “ continuous ” filters, 
into which, as into other purely technical details, 
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it is not proposed to enter here. Another very in- 
teresting possibility remains so far unexplored, viz., 
the combined use of filtration and decantation. 
Many of the more common precipitates settle fairly 
rapidly, cither because the particles, although of 
low specihe gravity, arc large — e.f/., calcium sul- 
phate or calcium carlwnaho as arragonite (he., pre- 
cipitated from hot solutions), or l>ccaus<» tlie 
specific gravity is high, as with barium or load com- 
pounds — over 6 in the case of the chromates or sul- 
phate of the latter. To take a fair num(*rical 
example, wo nmy assume a rate of settlement of I cm, 
per minute. If this su-spcuision is now fed at one 
"end of a long vacuum filku' at such a rate that it will 
take, say, 1 min. to reach the 0 })po.site end, there will 
boa depth of 1 cm. of clear liquid from the surfacio, 
which can he continuously drawn off over a suitable 
weir, provided, of cour.se, that tho rate of fewl is 
sufficient. Calculation can only lx? quite approxi- 
mate, as ii((uid escapes already through the filtering 
medium on the way to the weir, and as, further- 
more, the velocity of settlement is affcctcsl by the 
horizontal flow across the filter and the vertical flow 
towards the filtering surfaie. Kxperiment would 
be quite easy, and the metlnxl seems to de.serve trial 
in many cases, especially where tlie solid matter is 
coarse or heavy and the liquid itself runs to waste, 
so that a very slight turbidity would be of no con- 
sequence. 

It is obvious from the foregoing that the process j 
of fdtration is quite independent of the nature of j 
tho filtering material employed, and the point would 
hardly deserve mention were it not that miscon- 
ceptions seem to exist even on this self-<'vident 
matter. The conditions the filtering material has 
to fulfil are thr(!e : It must liave pores of the re- i 
quinxl size and as numerous as po.^.sihle; it must he ! 
of sufficient .strength meehanically to stand tho j 
pressure applied, suitable methods of support Ixdng I 
assumed; finally, it inn.st lx* cliomically indiftcrent { 
to tho liquids to he filtered. As legards the first | 
two requirements, textile materials have very eon- j 
sidorablo advantagi's, and esp<cially tho slight i 
thicknc.ss suftieient to hear eonsiderahlo tensile j 
strains makes possible the design of apparatus, j 
such as filter presses, po.ssessiug a largo tillering j 
surface in a small space. As regards the third one, | 
they are loss satisfactory, and tin* use particularly ! 
of woollen filter cloths (for a<ud liquors) is becoming 
economically impossible. The.se cases can be dealt 
with by tho use of porous tiles or plate.s either con- 
sisting of silica nr materials of liigh silica content, 
or of carbon. The latter material is ideal, as it re- 
sists both acids and alkali.s; it is, of eoursi*, under- 
stood that the material consists entirely of earhoii 
and not merely of carbon particles agglonH>rat<’<l by ^ 
a silieious binding agent. Such porous plates, 
made by carbonising at liigh temperature a mixture 
of ground coke and tar, have been made in (lermany 
for a considerable time, but their manufacture has 
not 80 far bc(>n taken up in England or the Unitisl 
States. This material enabhsl tin* author to solve 
a problem which, if not important or of frequent 
occurrence, is certainly interesting, viz., the filtra- 
tion of hydrofluoric acid A vacuum filter of anti- 
monial load, with carbon plates as filtering medium, 
was used, and it seems doubtful whether any other j 
combination could have answered for tho purpo.se. j 
A drawback of siicli porous plates is tkoir thick- ] 
nCvSS, which is called for more by reasomf of manu- j 
facture and transport than liy the conditions of ' 
use, as (apart from the difficulties of using .suitable j 
materials of construction) it is next to impo.ssible 
to doviso apparatus of tho filter press type. The ; 
filtering surface to be obtained with a given volume ' 
and weight of apparatus is thorefon* necessarily ’ 
smaller than in filter presses. In cases where a small ; 
amount only of solid material, which can bo run to i 
waste, has to be removed ^ ceramic materials offer an 
interesting possibility, viz., the use of hollow cylin- 


I ders, i.e., “ filtering candles ” of large size. A large 
I number of these can be assembled in a small space, 
the residue being removed by reverse flow and sub- 
sequent rinsing and flushing. The author has de- 
signed such filters for corrosive liquors having a 
filtering surface of alxnit 105 sq. ft. in a volume of 
about 22 cub. fl., a ratio comparing favourably with 
tliat of filter presses (which would have been in- 
applicable). At present such porous cylinders are 
not manufactured in thi.s country, but there appears 
to be no reason why they should not be. 

A third type of filtering material remains to be 
mentioned, which so far has found ajiplication only 
in research and on tho laboratory scale, but appears 
to be capable of much more extendexi use. This 
comprises tlie membranes generally described as 
“ idtra-filters,” which are capable of holding back 
particles of submicro.scopic size. Those used in the 
laboratory are prepared by impregnating filter 
paper with collodion (i.e., solutions of iiitro-cellu- 
io.se in ether-alcohol or in glacial acetic acid) and 
gelatinising the latter by immersion in water. This 
removes the .solvent and leaves behind a gel of 
nilroeollulo.se, the permeability of which can bo 
roguhitx*d w'ithin wide limits by choosing the con- 
centration and controlling the removal of tho sol- 
vent. There seems to be no reason why textiles 
should not be treated in the same way as paper, in 
which case the membranes could bo employed in 
apparatus of the filter press type. They have to be 
protected from drying, but this is not difficult, and 
such filters could probably take the place of pulp 
and similar filters where very brilliant filtrates are 
requinxl. 

(1) K. iTatsdivk, “ Till! diroi-t separation of eninlslons by filtra- 
tion and ullra-flltration.” .T..1910. 125 ; E. Ifatschek, ” The mechan- 
ism of filtration.” .1., 190S, 538; (2) loc. cU. Fl^. 27 ; (3) loc. cU. 
Fig^. 13 and 14. 


THE FILTRATION OF OOTXOIDS. 

IJV W. K. OUMANDY, I). SC. 

The ordinary methods employed for the separa- 
tion of .solids from the liquids in which they are 
suspendt'tl arc: — 1. Subsidence and decantation. 
2. Ordinary filtration. 3. Tho use of centrifugals. 
1, Tho use of tho filter press. Whatever method 
is employed, efforts are always lieing made in the 
iliroction of producing a precipitate which is as 
dense and as cry.stalline as possible. Unfortunately 
some jirecipitatos cannot he converted by any 
ordinary treatment into a form which render them 
unienahle to ea.sy treatment by any of the methods 
referred to above. Precipit!ito.s sucli a.s hydriitcd 
oxide of iron and vsimilar substances of a slimy 
character are often very difficultly amenable to any 
treatment. The precipitates may bo formed in hot 
solutions, they may be allowed to stand, or boiled; 
but in many oases such treatment does not lead to a 
suspension which can be readily handled. 

Tin* special method of tr(*atment with which we 
h.nve to deal now depc'uds on the utilisation of 
certain properties of finely divided particles in 
suspension. Thi.s new jirocess for tho application 
of physico-chemical laws i.s in many respects so new 
that it i.s iiece.ssary to deal shortly with the under- 
lying principles before the methods of their applica- 
tion, and the limitations of tho process can be 
properly understood. 

Colloids can lx* divided into two groups, the re- 
versible and tho irreversible. To the reversible 
group iK'long such substaiiees a.s glue, gelatin, which 
ran be di.s.solvod in water, dried, and again dissolved 
in wat<*r without any great alteration in properties. 
To the irreversible group belong .sneh substances as 
albumin, which after treatment with boiling water 
become absolutely insoluble. For the most part, 
however, tho nature of the colloid is largely 
dependent upon the size of the particles. 
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Sufficiently fine particles when suspended in water 
exhibit what is known as the Brownian movement, 
which is more energetic the smaller the particle. 
This Brownian movement is now regarded as the 
visible symbol of molecular bombardment, as has 
been largely proved by the beautiful researches of 
Professor Perrin. Generally speaking particles of 
matter exceeding ()0()01 mm. in diameter will 
eventually settle from solution. It happens that 
this is about the limit of microscopic visibility. 
The fact that particles below this limiting size do 
not settle means that the molecular and electrical 
forces outweigh the action of gravitation. So far 
back as 1869 Jovons noticed that the intensity of 
the Brownian movement of clay particles was in- 
creased by the addition of traces of certain types of 
substances and inhibited by the addition of other 
types of substances. In 1895 Bliss noticfsi that a 
clay suspension exhibited increased Brownian 
movement with the addition of traces of alkali, but 
that the addition of further quantities again re- 
duced the movoment. 

It has long been known that the addition of 
certain types of chemicals tended to cause coagula- 
tion of colloids suspended in water; thus tho 
addition of calcium hydrate and aluminium 
sulphate to bring about the settlement of sewage 
sludge is ancient history. Weber many years ago 
show'cd that the addition of considerable quantities 
of sodium carbonate and sodium silicate to mixtures 
employed in the making of pottery ware cau.sed such 
mixtures to be thinner. This principle was utilised 
by him to enable “ slips ” to be prepared con- 
taining much more clay substance, flint, Cornish 
stone, ball clay, and other ingredients employed in 
pottery making to the gallon, and such “ slips ” 
are employed in tho casting of pottery-w'are in 
plaster moulds. 

These are all illustrations to show to some extent 
the position of knowledge rt'lating to the efi'cct of 
elwtrolytes on colloidal suspensions. It remained 
for Cour>t Schwerin to see the l>oaring of these little- 
studit'd laws in their commercial application. A 
very brief history of bis work will be useful in 
showing you how' a few accidental observations 
scientifically followed up have led to developments 
of the greatest teehnieal importance. Count 
Schw’eriii at tho University was working on tho 
problem of removing tho musty products of 
decomposition f'-om albuminous materials, and in 
the course of sc.e electrical experiments noticed 
that his colloidal ;.>r<)diicts collected on tho poles 
wdiich lie v as employing in his ex})erimcnts. 

Being greatly interested in the problem of drying j 
pnat ho tried similar experiments on a pe.at sus- 
pension, and found tliat tho peat actually did 
travel to the anode and was deposited thereon*. His 
efforts at that time were directed rather to tho 
utilisation of olcctro-endosmose to the do -watering i 
of peat, .nnd to justify this end the peat magma was j 
pressed between perforated plates which were 
respectively anode and cathode. On cutting j 
through the dried peat mass so obtained he noticed | 
that, although tbo peat suspension originally } 
employed had l)Coii thoroughly mixed, nevertheless i 
the section of tho dried peat showa'd layers parallel j 
to the anode, and he gathered from this experiment 1 
that under the influence of tho current the various j 
bodies in the suspension travelled with different 
velocities. Finding that one of tho layers consisted 
largely of clay substance, the experiments were 
tried with a clay suspension, and it was found 
possible to deposit clay out of a w-ater suspension 
on tho anode. Starting from this basis the 

Osmoso machine ” was gradually developed (this 
machine will be described later), but it was found 
that while one clay would deposit, another 
apparently similar clay did not react. Much 
experimental work led to the discovery that 


certain clays shaken with water have particles 
which apparently carry no charge. The next 
development was to make use of the fact that most 
colloids can and do adsorb considerable quantities 
of electrolytes to which tlu^y may be exposed, and it 
was found that by the addition of very small traces 
of suitable electrolytes such as caustic soda, and 
tho like, tho previously inert ebays were rendered 
amenable to electrical action. Even now the 
dilliciiltios were not overcome, for it was found that 
a few clays were still impossible of treatment. In 
many cases this proved to be duo to tho presence of 
traces of divalent salts wdiich were soluble in water, 
and, as has already been pointed oiit, these divalent 
and trivalent compounds have an extreme power of 
neutralising the so-called peptising action of the 
univalent alkalis, bringing about the coagulation 
of tbe clay subsidence. Such cases can only be met 
by previous chemical treatment directed to tho 
conversion of the coagulating electrolytes into 
insoluble salts. 

It is by the utilisation of selective adsorption and 
by choosing diaphragms of suitable polarity that 
it has been possible to separate from blood serum 
the fibrinogen, the euglobulin, and other substances, 
leaving a pure naraglobulin behind. The practical 
application of this discovery becomes obvious when 
w'o learn f hat in the preparation of anti- 
diphtheritic serum from horse serum it is possible to 
separate an aiiti-diphthoritie product having ten 
times the strength of that usually prepared directly 
from tlio serum. This achievement is based not 
only on the application of the principles above 
referred to, but on tbo discovery that the anti-toxin 
in blood scrum is pr.actically <‘ntirely combined with 
tho paraglobulin, and that by isolating the para- 
globulin from tho anti-diphtheritic horse serum tho 
concentration for medical purposes is increa.sed 
manyfold. Obviously tho removal of largo groups 
of little-known and complex nitrogenous substances 
from tho serum leaves a product which is not only 
medically more active, but carries with it a greatly 
diminished quantity of )iot only inert, but possibly 
harmful products. So much then for the general 
law's upon which the Osmose process is based. 

In what follow's reference will be made to the 
b(‘liavionr of a clay suspension, because clay is in 
many respects a typical colloid suspensoid, and the 
ineibods of d(‘aling wiili clay have been further 
developed than any others. It is found that if one 
part of plastic clay be mixed with one part of water, 
a creamy mass is produced. In tho case of a very 
])lastic clay, i.c., generally one having very finely 
dividetl particles, the mixture will b(‘ almost as 
tbk'k as bntU^r, whereas witli a meagre clay not 
very plastic, such as ordinary china (lay, the 
mixture may bo only a thin cream. If to 
these mixtures we add a small amount of alkaline 
electrolyte, say 0 0.‘J% on the weight of the clay, a 
wonderful alter.ation is brought about in the 
physical properties of the mixture. In both cases 
tbe buttery or creamy mass will become very thin 
and fluid, Tho suspended colloid has been con- 
verted from the gel condition into the sol condition, 
and now all the particles are electrically charged, 
and to a very large extent have become dispersecl 
and are in a mm'h more finely divided state than 
was previously tho ease. Such a dispersed sus- 
pension is exceedingly difficult to filter by ordinary 
means, but use ran be made of tbo fact that the 
clay particle.s are charged and can bo deposited on 
an eloctrodo of suitable polarity. 

The anode of the machine used is a rotai?ig drum 
made of an alloy to resist the corrosive action, 
whereas the cathode consists of copper strips 
placed round the anode, and distanced about f in. 
therefrom. The bottom of the containing vessel 
contains paddles to keep the clay in suspension. 
The clay suspension consists of clay particles having 
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a comparatively strong negative charge and other 
substances having a very feeble negative or no 
charge at all. 

In the electric field between the cathode and the 
anode t\m clay particles are strongly attract<*d to 
the anode. The moment a film of clay has been 
formed on the anode the* water contained therein 
is violently ejected towards the cathode, and this 
stream of water tends to sweep away all but the 
particles having a high negative charge, which, in 
^ite of the water current, aro drawn to tho anode. 
The lantern slides show a s;i.mple of raw clay, then 
the impurities which settle out of the clay after the 
addition of tho electrolytes, then the impurities 
which are rejected by the Osmose machine, and 
finally the clay as taken up on the anode. 

Although such a process cannot he considered ns 
an ordinary filtration process, nevertheless it is, 
inter alia, a process for the continuous separation of 
suspended matter from suspending liquid with 
simultaneous partial drying of the solid product. 
Obviously such a continuous process can only be 
employed where large quantities of material h.ave to 
be handled, hut the same principle can he embodied 
in the Osmose filter press, which consi.sts of an 
ordinary typo of press made of insulating material, 
the filter cloths being placed upon insulated pieces ; 
of conducting material, such as wire gauze or the , 
like. Into such a chamber the clay suspension can i 
bo passed under just sufficient pressure to ensure J 
that tho chamber keeps filled. Without tho applica- i 
tion of electricity under these conditions there will 
1)0 no filtration, for tho filter cloths would be choked 
from the first moment. By the application of a 
potential of 60 volts, however, tho water is forced 
out through the cathode, and a firm, hard cake 
results very rapidly, and oven in the case of plastic 
ball clay a 3-in. block can be made in an hour 
containing less than 307 of water. It will be 
impossible to produce a 3-in. block of ball clay in an 
ordinary filter press with 200 lb. p^jr sq. in. in days, 
lot alone hours. 

The essential difference between the Osmose 
machine and the Osmose filter press lies not only in 
the continuous action of the Osmose machine, but 
in the fact that the machine brings about a certain 
selective purification or separation, whereas the 
filter press by its nature merely .serves to collect tho 
whole of the susi)endod product. 


THE “ RTTTBGEON ” RELF-DISOHABGTNG 
CENTRIFUGES FOR SEPARATING SOLIDS 
FROM LIQUIDS. 

TIY R, A. STURGKON. 

Careful coiusideration of the various attenipt.s 
which hav(! been made to construct a solf-di.s- 
charging centrifuge led to the following basis for 
design being laid down: — 

(1) The surface liquor and the lightest portion of 
the solids must be removed before the main deposit 
is discharged. 

(2) There must bo no attempt to overcome, by 
direct means, Uk; centrifugal force of tho deposit. 
The only forces to bo overcome must ho frictional 
resistances, while all tho main forces must be 
balanced in some way. 

(3) The power for effecting tho disch.'U'ge must 
be obtained through Iho main drive to tno centri- 
fuge, and must not bo dependent upon accessory 
machinery. 

(4) The effective volume of tho separating 
chamber must be the maximum obtainable for a 
given diameter of machine. 

Several attempts were made to design a machine 
to meet these conditions, but tho results were not 
very satisfactory until the use of the pressure pro- 
duced in a liquid by centrifugal force was 
introduced to operate the discharging mechanism. 


“ Sturgeon ** Centrifuge for Combined Dt'-waier- 
ing of Solida and Clarification of Liquors. 

The type of separator design^ along these lines 
for eornbined do-watering of solids and clarification 
of liquors is shown in the accompanying figure, 



which consi.sts of two lialf-scctions — one through 
the valves in the top cover, and the other through 
the levers which hold the bottom cover up to its 
seating. The cylind(!r. A, has a fixed cover, U, at 
the top, and a movable cover, c, at the bottom. The 
movable cover is lield on its scat by weights under 
centrifugal force acting througli tho bell-crank 
levers, i), which allow of a limited lift. The piston, 
K, which slides np and down the shaft^ F, has a largo 
hollow boss, G, through which the liquid under treat- 
ment may pass from the apt'rtures in the hollow 
shaft. To the boloomt portion of the ho.ss is attached 
a disc or filatc, n, which forrn.s a joint with the inner 
edge of the movable bottom cover. Attaehwl to the 
bottom cover are valve rods, k. When the piston 
reaches its bottom position it lifts the movable 
cover off its seat, thereby causing tho valve rods 
to open the valves, u. The shaft is rotated by 
means of tlie pulley, m, and, of course, the cylinder 
and all parts connected thereto revolve with it. 

Tho machine is started and tho liquid to be 
treated enters the machine through the hollow 
shaft, F. It pa.sses through the apertures into the 
hollow boss of the piston and thence into the 
cylinder. The solids arc deposited on the walls of 
the cylinder as tho liquid passes through, and the 
clarified liquid is discharged over tho concentric 
weir, and into tho chamlier, o, whence it is 
carried away through the pipes, r. When it is 
time to discharge the deposited solids tho supply 
of liquid is cut off, and water is admitted to the 
top side of the piston through the pipe, y. 

As soon as the piston commences to descend the 
joint near q is broken, and the surplus liquid flows 
away into the trough, Rj and is carriiKl away by 
tho pipe, B. As the piston descends the liquid 
continually overflows tho weir, q, until only solids 
are left. These are further squeezed, and much of 
their accompanying liquid is removed, flowing over 
the weir, q. This liquid is necessarily very dirty, 
and is kept separate from the main effluent, which 
would otnerwise be contaminated. Finally, the 
pressure under the piston becomes so great as to 
overcome the pull or the levers, d, and to lift the 
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cover, 0. The solids are discharged on the re- 
volving circular plate, u, whence they are scraped 
off by the knife, v, and fall down the chute, w. 
As the cover, c, lifts the valves, l, open, and the 
water above the piston is discharged into the 
trough, X. This discharge may be made tangentially 
in the opposite direction to that of rotation, so that 
the pressure which has been imparted to the wiiter 
by the machine may to a great extent be restored 
during the discharge. Thus the horse power re- 
quired to effect the discharge of the solids is 
reduced to a minimum. 

As soon as the pressure of the liquid falls suffi- 
ciently, the cover, c, closes, and when all the water 
has been discharged the machine is ready for a 
fresh charge of the liquid under treatment. This 
forces the piston up to its top position, closing the 
valves, L, and coming to rest on the seating, the 
upward pressure being sufficient to maintain the 
joint. Tne machine then fills up, and the opera- 
tion proceeds as before. 

In this type of machine the effluent is dis- 
charged at the maximum distance from the deposit, 
and the main effluent, the liquor squeezed out of 
the solids during discharge, the solids, and the 
water used for discharging are all passed into 
separate compartments. 

A simpler typo of luachine was also described to 
deal with cases in which clarification of liquor is the 
essential factor, the amount of moisture in the 
solids being of small importance; also another typo 
of centrifuge for clarification and grease recovery. 


THE SHAUPLKS “ SUPER-CENTRIFUGE.’^ 

BY S. H. MENZIRS. 

The Sharpies “ Supcr-centrifiige ” applies the 
settling action of gravity highly intensified in two 
classes of operation, that in which solids are 

settled (Uit of liquids, which may be terms “ clari- 
fieatiom and tnat in which one liipiid lunivier I 
or of higher specific gravity is settled apart from 
another liquid of lower specific gravity. For the 
purpose of the paper this latter operation will bo 
termed “ separation.” ' 

With the Sharpies “super-centrifuge,” the I 
action which takes place in the ease of ” clarifica- 
tion ” of a lupJi : from susjiended solids is a “ sub- 
sidenco ’ pur<i a. (. simple and not in any sense a 
hltratioii.” 

Since centrifugal force varies directly with in- 
crease of diameter, and as the square of the spec'd 
of revolution, the centrifuge in question has been 
constructed of tubular patt<mn, . 

The rotating member, or ” bowl,” is both sup- 
ported and driven from tho top, being otherwise 
entirely free to find its own axis. By these means 
the machine IS operated with the minimum of wear 
and te.ar. One main ball-bearing constitutes tho 
sole point in the machine at which friction has to 
be taken into account. The drive, arranged imme- 
diately above this main bearing, takes four alterna- 
tive lonns, VIZ, : - - 

(1) A pure belt drive from line sliaft. 

(2) Direct steam drive by means of a turbino 
wheel fixed to tho tube? or bowl spindle. 

(3) Indirect electric drive, i.c., individual motor 
mounted on the centrifuge body and driven hy 

bow^^Mle”^ 

(4) Direct electric drive in which the motor 
armature is mounted on and an integral part of 
the bowl spindle. Mechanical friction losses are 
thus limited solely to those of the one ball-bearing 


which carries the rotating bowl. A considerable 
reduction in consumption of power is effected in 
this instance. 

At the bottom of the bowl a short extension runs 
with a definite permitted clearance in a bushed 
socket, serving us a guide during tho running up 
to speed of tho bowl, when slight vibration or 
oscillation may occur. The liquid to be treated is 
admitted through the liollow centre of this exten- 
sion of the bowl either under greater or less head, 
or in certain cases positive pressure, according as 
viscosity or other considerations demand. Settle- 
ment take.s place during tho upward travel of the 
liquid, wliich discharges at the top of tho machine 
through one or two outlets, according as the pro- 
cess in hand is that of “ clarification ” or “ separa- 
tion.” In tho former case tho suspended solids 
normally are deposited on tho inside wall of the 
tube or bowl, and these solids are intermittently 
removed from the bowl as and wlnm it becomes fully 
charged. 

In cert.ain industries a largo diameter and slow- 
running centrifuge m.ay bo an (xjonomic primary 
stage to the final intensive treatment in the 
“ supor-centrifugo.” Ry this means complete 
clarity would be secured in liquors heavily charged 
with solids which could not otherwise bo economi- 
cally handled in the “ super-centrifuge.” As an 
alternative to this liipiors high in suspended solid 
content are given a preliminary gravity sedimenta- 
tion before centrifuging. 

Two typical processes in connexion with “ clarifi- 
cation ” which might ho cited are those of dry 
cleaners’ benzine recovery and the clarifying of 
lacquer or nitrated colluiose. In tho former we 
have an instance of a heavy suspended material in 
an extremely light liquid, whilst in the latter very 
light solid material is suspended in a heavy and 
highly viscous liquid. 



The process of centrifugal clarlflcation with coutiQUous discliargo 
of solids. 

In both cases in tho “ super-centrifuge ” clarifi- 
cation is complete and tho suspended solids entirely 
eliminated. These two cases, however, afford good 
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examples of the manner in which physical charac- 
teristics affect capacity of the machine. In the 
case of benzine clarification the flow through a 
Sharpies “ 8upor-c;entrifuge ” can be taken com- 
fortably to 250 galls, per hr., whilst in the case of 
the nitrated cellulose, whore the pro<‘<iss is one of 
ehminating fine vegetablo fibres of cotton or pieces 
of cotton-husk, the flow through a Sharph's machine 
to secure the best grade of lacquer (uitirely free of 
all solid suspension usually does not exc<*ed 70 to 80 
galls, per hr. 

In one factory the introduction of a Sharpies 

super-centrifuge ” completely revolutionised the 
prc^ess of manufacturing this nitrated cellulose. 
Prior to its installation the firm in (luestion found 
it essential, in order to maintain the high character 
of their output, to purcliase only the most expen- 
sive grade of cotton wool, whilst after the introduc- 
tion of the clarifying process by means of the 
“ super-centrifuge ” it was unnecessary to pay any 
partiQular regard to the grade of cotton which was ! 
employed, since any impurities remaining after 
nitration wore easily and completely removed, and ! 
the final product still maintained at its high excel- | 
lence. A reduction in the contrihutorv cost of this I 
raw material by over 50'^ was thus effected, | 

In the “ Hupor-c:entrifuge ” treatimuit of varnish ! 
one of two objects may be accomplished. Where I 
ageing is not carried out to any great extent the 
complete removal of all suspension whicli would mar 
the coat or settle in the can is effected, and a bril- 
liant product results. In the case of varnish which 
has to be aged, treatnient by the intensive “ super- 
centrifugal ” force will secure a firm, thin layer | 
of sediment not easily disturbed on decantation, as ; 
against the bulky sludge, which proves trouble- j 
some by reason of its ready disturbance during j 
decantation. 

Where “ separation,” as defined earlier in the 
paper, is alone in r|uesiion two charat'tcwistics are 
essential in the constituent litjuors, viz., iminisci- 
bility and differoiu'e of specific gravity. 



TlM Sharpies super centrifuge, laboratory type, turbine driven. 

Specific gravity, viscosity and the globule 
character (in the case of fine emulsions), besides 


other factors, all enter into the consideration of the 
type and design of bowl. 

In a number of cases contributory processes to the 
central function of the “ super-centrifuge ” have 
boon worked out by careful test and research, a 
prominent example being the separation and con- 
tinuous discharge of amorphous wax from cylinder 
stock. This result, previously impossible in a 
centrifuge, has been achieved by carrying out the 
entire process at a very low temperature and 
employing a carrier liquid immiscible with the oil 
and of greater specific gravity than the heavy wax, 
upon which the wax is floated off in a continuous 
discharge. The diagram of action in the super- 
centrifuge sliows very clearly what happens in the 
bowl. 

The laboratory machine (see fig.) is a still 
further development of the sacrifice of diameter to 
revolutions, and emphasises the resultant gain 
mentioned at the outset, since in the commercial 
or full-sized Sharpies super-centrifuge a separating 
force is developed at 17,000 r.p.ra, of 16,950 times 
that of gravity, whilst in the laboratory machine a 
force over 40, (XX) times that of gravity is developed, 
and a means for elfoctiiig hitherto impossible 
Hoparations, as also for facilitating qualitative and 
quantitative physical analyses, is afforded. 

The opportunitii's presented by the machine 
include such processes as the separation of finely- 
divided wax from an alcoholic solution of shellac; 
the separation of bacteria from serums, for which 
the machine found a vvirlo use during the recent 
war; separation of pigment from paint and enamel, 
and quantitative analysis of these. 

Many complete jirocesses have been worked out 
in w'hich the suyier-contrifuge itself constitutes but 
one feature; amongst tlieso may be mentioned the 
recovery of neutral wool fat from scouring effluent; 
tlie sefiaration of vegetable oils from soap stock; 
the dehydration of water-gas tar; clarification of 
glne and of nitrorolliiloso liquors, and the separa- 
tion of wax from mineral oil as before mentioned. 

As an illustration of the action of the snper- 
1 centrifugal force upon serum, a sanqile submitted 
j for tn'atmeiit from wliieb all the. corpuscles had 
been previously filtered off, and which appeared 
! absolutely fr^'c of susperid(Ml matter clogged a 
Bi'rkefeld filter after passing 200 r.c. Treatment 
through the super-eent rifugi* eliminated the 
baeteria thus evideneed to the extent that 20 litres 
did not clog the same Ih'rkefeld filter. 


DKSKt.V OF MECHANICAL ElLTJi:]LS. 

HV nAr.KorK hham wm.i-. 

The principal difference in filtration with the 
mechanical filter 4aiul the slow sand-hed is in the 
speed of filtering. In the mechanical filter this 
spe<‘d is approximatedy 10 times that of the slow 
sand bed, consequently the mechanical filters are 
often termed rapid filters to distinguish them from 
sh>w sand beds. 

Ill the slow sand ImmI the straining action is con- 
fined almost entirely to a thin top layer of the filter- 
ing material, whereas iii the rajiid filter the whole 
deyitli of bed is made use of before the filter is 
thrown out of action for the cleaning process. 

Slow sand beds generally work for months with- 
out scraping, but the rapid mechanical filters are 
usually designed so that the ch'ansing process is 
carried out in the case of waterworks once per 24 
hours, or sometimes once every 12 hours, and in 
the case of filters for industrial purposes once per 
w'orking day, or in some cases once every 6 hours. 

The usual .speed of filtration for slow .sand beds 
is approximately 21 galls, per sq. ft. of superficial 
area, whereas the most economical and satisfactory 
speed for design of mechanical rapid filters is 
100 galls, per sq. ft. when dealing with the 
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purification of ordinary average waters met with, 
with a better class of water this speed can be 
increased 20%, and it is not uncommon, but 
cannot be recommended, to have filters that are 
being cleansed every 6 hours working at a speed of 
140 galls, per sq. ft. When the water to be purified 
is very good, and requires very little chemical 
treatment, the speed of filtration can be increased 
two or throe times, hut it is rare that such waters 
arc mot with except under exceptional circum- 
stances. 

Slow sand beds are much more sensitive to 
choking than rapid filters, since the straining 
action in the former is confined to a very thin layer 
of filtering material. With rapid filters agitation of 
the surface of the filter bed is often advantageous. 
In order to obtain the best results from rapid filters 
chemical and coagulant treatment must be used. 
Provided sufficient time is given for storage and for 
the chemical action, precipitation, and .sedimenta- 
tion to take place, there is no need for filtration. 

In our days, however, it is a mistake to build 
huge reservoirN for the purpose of storing water to 
obtain purification when this purification can Ik 3 
achieved by (pHtc a short storage and rapid filtra- 
tion, for instead of months of time for the process 
only liours are required with subsequent rapid fil- 
tration. It is entirely wrong, however, to aepend 
too much lor purification on chemical treatment. 
Want of filtration or inefficient filtration often 
means overdosing with a germicide to obtain the 
necessary result. 

The eleansing of the filter bed is a very important 
operation. At every periodic cleansing of a 
mechanical filter the whole IkmI sliould be disturbed 
and uniformly agitated and cleanso<l from top to 
bottom. In all mechanical filters, with one 
exception, this is effected by a voluminous re- 
verse flow of water, which lifts and eases the bed 
before the agitating devices operate. The excep- 
tion is the filter working on the “ turn-over ” prin- 
ciple, in v/hich the whole cham})er is made to revolve 
slowly. 

Ill all the other filters the reverse flow has to bo 
coneentrated by means of restricted orifices, .and 
without such revejse flow under a eonsidcrahlo 
pressure eh'ansing cannot be efficiently effected. 
In the case of air or steam injectors it has been 
found that a reverse flow of air or steam tlirough 
the bed is useless without a voluminous supply of 
water, 

in the “ turu-o\. filler, by revolving the whole 
of the filter cliambt'r to upset the vvliole filtering 
materijil only a comparatively slight reverse flow of 
water is nceessary to wash the impurities to the 
surlaee of the bed. Tin; following arc fe.atures 
afiecting tin; efficiency of eleansing, for it cannot be 
disputed Unit ilie method adopted for the eleansing 
is really the crucial feature in the mechanical filter. 
With the “turn-over” principle there are no nozzles 
in the liottom of the filter. The bed rests merely on 
a double thickness of perforated plates with holes 
superposing, having sandwiclied in hetw^cen them a 
fine mesh of strong copper or bronze gauze. The 
area, therefore, tlirough the bottom is nearly equal 
to the area through the perforated plates, and is 
very large. The gauze is well supported, and only 
exposed in the perforations, wliieh are half an incli 
diameter. Th(‘re is, therefore, no restriction to the 
passage of water, and practically no loss of head 
from this cause. 

In rapid filters using chemical coagulant treat- 
ment the minimum deptli of bed of one grade 
should not he less in the smallest sizes than 2 ft 
and in large wat^erworks filters it should be from 
2 ft. 6 in. to .3 ft. 

The liest filtering material is undoubtedly 
crushed quartz, boc.auso it is hard and sharp and 
less liable to trituration, and is practically non- 
Ibsorbent. Natural sand gives the same filtering 


j efficiency, but it does not clean quite so well owing 
[ to its rounded particles, neither does it pack so 
well. It 18 absorbent, and most of it is composed 
of a soft, triturable material. Quartz is, however, 
very expensive and difficult to procure at the 
present time. 

All material, whether mechanically crushed or 
natural, should bo free from dust or very fine 
particles, and should, therefore, be riddled. The 
grade of filtering material should, of course, be 
made as uniform as it is possible to obtain, but in 
pnactice absolute uniformity cannot be expected; 
therefore, a system of cleansing which necessitates 
a reverse flow of water at such a high head and of 
so great a volume that it throws the finer particles 
of the filtering material to the surface is distinctly 
at a di.sadvantage. 

The design of the “turn-over” filter was the 
outcome of trouble experienced in imperfect 
cleansing of the bed in Itc'eves’ filters when dealing, 
with a very had water to be used for industrial 
purpo.ses, espixiially water containing colloid 
matter, of which most rivers contain a certain 
proportion, and which is most difficult to deal 
with. Unle.ss the bed is disturbed in every portion 
at o^h periodic cleansing the tendency is for the 
portions imperfectly cleansed to become gummed 
up in such a manner that tlie moans provided for 
agiUtion, in order to loosen and wasli out the im- 
purities, are insufficient. Kakes could not reach 
all the parts of the filter bed. Tho result of this 
experience w^as tliat the “ turn-over ” principle 
was thought of, and the very first filter installed 
is still successfully at work to-day. 

The sides of the chamber in the “ turn-over ” 
filter are curved or spherical, and have the same 
beneficial packing effect that cone sides have. The 
life of the copper gauze on which the filtering 
material rests averages five* or six years. It 
costs only a few pounds to replace, and the work 
of replacing can be executed very quickly by turn- 
ing the filter on its side, fixing one half in at a 
time without removing the filtering material. The 
bottom and gauze can also be washed with a hose 
at any time and inspected without removing the 
filtering material. 

There is practically no loss of filtering material 
in the cleansing of the “ turn-over ” filter, because, 
unlike other filters in which the wash-wnter is being 
discharged at the .same time as it is being allowed 
to flow into tho filter chamber, the filter is 
specially arranged so that it is impossiblo to inject 
and eject th(' wa.sli-water from the chamber at the 
s.amo time By this arrangement it is possible to 
place the discliargo opening for the dirty wash- 
water close down to the surface of the bed, and, 
therefore, get rid of tho dirt more thoroughly and 
rapidly by siphoning action. 


read a long paper on “Plato 
and I late Frame Filter l^resses,” which will be 
printed in a subsequent issue of the Journal. An 
abstract of Mr. W, J. Gee’s paper, “ A New Process 
of Ck.*ntrifugal Filtration,” will also appear later. 


ANNUAL DINNER. 

The annual dinner of the SiK'ietv was held in 
the King’s Hall, Armstrong College. Newcastle, on 
Wednesday evening, Professor Henrv Louis pre- 
siding. 

After the usual loyal toast had been honoured, 
Mr. Francis Prikstman, Chairman of the Ashing- 
ton Coal Company, Ltd., proposed “ The Society of 
Chemical Industry.” As a commercial man he was 
glad to say that ho recognised what a great deal 
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depended upon such a Society as theirs. The coal 
tr.'ide was indebted to the chemist for a great deal 
in the way of fuel saving. He recalled how at his 
by-product works the German chemists had been 
replaced by British at the earliest possible moment, 
and the results had l>een equal to, and often better, 
than those obtained when Germans had been em- 
ployed. The Society had since its inception 
done most valuable work both in disseminating 
knowledge and in bringing together a large number 
of scientific people; such gatherings were bound 
+0 be of benefit to the nation. He concluded by 
hoping that the good work of the Society would 
continue, and tloit the mimibership would increase 
and the Soc-iety gimerally become very prosperous. 
He coupled the names of the President and Prof. 
Louis with the toast. 

Prof. Louis, replying to the toast, thanked Mr. 
Priestman on behalf of the 8(xdety, the President, 
and himself. Most of them were aware of the reason 
why he was presiding that evening. It was directly 
duo to the effects of war stress 'on their President. 
Owing to his strenuous exertions on behalf of the 
nation Mr. John Gray was not able to hi' with them 
that night. His name was not widely known. He 
was one of those who had worked quietly, steadily, 
and unostentatiously, but without him and men 
like him the country would have been at a sorry 
pass to-day. Mr. Priestman had indicated that at 
last the Hritish chemist had come into his own. 
If there were such a thing as a bright spot in the 
w’ar it was that their industry and chemists had at 
last received national recognition. The academic 
chemist had been brought to apply his knowledge 
to factory work, with what great results they 
knew. They had suecoeded in bridging over the gulf 
between abysmal ignorance on the one side and 
esoteric erudition on the other. Still, scientists and 
teachers of science did not appear to have got that 
recognition from tlie leaders of the nation that 
they were entitled to; they had received less than 
any other class from the State. He could wish that 
the Government was more fully ajive to the im- 
portance of sustaining the scientific life of the 
community. It was obvious that so long as the 
purso strings of the nation were held by the 
politicians there would be little improvement. The 
politician and the stuontist could never have very 
much in common. Their points of view were entirely 
different. After all, tno principal task of the 
scientist was tho search for truth, lie did not think 
anyone would accuse politicians of wasting too much 
time in Jthat quest, and it was natural to suppose 
that politicians did not schj much use in the men 
who tollowod the practice of not only looking for 
facts but even publishing them ! Their Society 
was in a flourishing condition, and its membership 
was increasing steadily: with its 57tX) mem^rs it 
was one of the loading technical societies in the 
country. Obviously, tho success of tho Society was 
bound ‘up in the success of the chemical industry. 
When he had addressed them a year ago, in the 
first flush of victory, he had looked forward to a 
time of peace which would enable them to repair 
the ravages of war. He was afraid those hopes 
had l^en disappointed. They were still looking 
for a true iieace which would enable them to put 
aside all thought of discord and get on with their 
various tasks. During the war, in onfj respect, 
the task had been simpk' — they had had one com- 
mon object in view, and the nation as a whole had 
worked together. It seemed that the common bond 
had now loosened, and men were pulling in different 
directions. Instead of patriotism they saw tho 
discord of selfishness. Such a state of affairs was 
bound to react unfavourably on all industries. The 
time of false prosperity would cease, and the 
chemical industry was bound to feel the effects of 
the position more than any other. The chemical 
industry was a key industry in only a limited sense. 


It certainly held the key that unlocked the door 
to failure, but it was by no means certain that it 
held tho key that opened the door to success. The 
road to prosperity in this country lay through the 
heavy key industries—coal and iron — but the road 
to disaster might come through the neglect of the 
chemical industry. Dark as the immediate future 
might be, and he believed there were dark days 
before them, he did not despair of the future. He 
I iicid always a belief in tho sound common-sense of 
tlio average llritish citizen. When they did get 
lia. k to habits of steady work he believed they 
wouIm find ili.tt llie chemical industry had played 
; its full part with the other industries in re- 
: establishing prosperity, and tho prosperity of the 
chemical industry meant also that of their own 
Society. 

Du. E. Armstrong proposed tho toast “ Arm- 
strong (/ollcge,” coupling with it the name of Sir 
I’heodoro Morison, K.C.M.G., K.C.S.I., D.C.L. 
Armstrong (’ollege was the centre of learning in 
that gr<‘at city, the centre of thought; a centre 
whose influence was iierhaps unseen, but it certainly 
))ervaded tho whole county of Northumberland. 
Ileferring to tho growing recognition of the 
ciicmist, ho said it behoved them to rebel against 
the label of “ stinks which had clung to the 
science for so long. Ho put forward a plea for 
associating tho science with colour. In tho attempt 
to create a groat dye industry ho thought the 
association of the industry with colour was very 
appropriate. In proposing the toast of that College 
he would like them to remember the great men it 
would assuredly turn out — men who would take up 
their work quietly and without seeking public 
' advertisement. Ho would like them to cultivate 
the virtues of clficieni'y and tolerance and to adopt 
as their watchword tho lines — 

, “To set the cause above renown; 

To love the game beyond the prize.” 

Sir Titeodouk Morison, replying to the toast, 

; said that Armstrong Coliego had been connected 
with the Society of Gln?mical Industry for many 
years. It was tho third time they had visited 
Newcastle, and ho was glad to see that each time 
they came they had l>een associated with the Col- 
lege. The local section of the Society had also 
worked in intimate association with tlio College, 
to the groat benefit of the College. The visit or 
such a Society to the College made them realise 
the enormous opportunities of work which were 
opening out to modern provincial universities; it 
was thiKse visits of practical men engaged in practi- 
( al work which took aw.ay from the provincial col- 
lege that reproach of esoteric learning. He felt 
that it was by the connexion of tho learning of tho 
iinivei.sities with tho practical work of tlie world 
I that the distinctive characteristics of the new 
' universities would be founded. He thought 
they would always have a sixscial advantage that 
tho older universities could not have, and that 
was in living in clo.se association wuth practical men 
eiigage<i in industry. The occasions and oppor- 
tunities for work were not only national, but in- 
ternational. Ho advocated the interchange of 
' .«tiulcnt8 btdween French and English colleges, be- 
lieving that a real Entente was only possible by 
individuals of both countries getting to know each 
j other bettor. That interchange of pupils was a 
1 very definite work for the universities. 

I Col. W. C. Blackett proposed the toast, “ The 
I City of Newcastle,” in a humorous speech. As a 
1 Durham man he was glad to pay homage to New- 
castle as a centre of learning. Wliat training 
he had got for his profession as a mining engineer 
had largely been oolained from the professors and 
the technical societies of Newcastle. 
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The Lord Mayor of Nbwoastlr (Councillor 
Walter Leo, J.P.), in reply to the toast, said that 
to welcome such a Society as theirs had given him 
exceptional pleasure. Ho realised, though not a 
chemist, how important the chemical industry was 
to such an area as the counties of Northumberland 
and Durham. Ho had learned something of the 
great achievements of the industrial chemist in the 
realms of by-product coking, and ho was beginning 
to realise how greatly his district had benefited from 
the efforts of scientific men. 

SiH Wm. J. Pock (President-elect), proposing tho 
toast of “ Kindred Societies,” coupled with tho 
Societe do Chimie Industriolle and M. Paul 
Kestner, said that the toast introduced a large 
subject btMjause tho Society of Chemical Industry 
claimed kinship with all associations which had for 
their object tho advancement of science and 
technology. He would therefore confine his re- 
marks to the youngest of the sistcr-societics. The 
French Society of Chemical Industry was not yet 
two years old, but, during that brief period, it had 
given evidence of remarkable vivacity, and had 
already taken a high position among the scientific 
societies of tho world. The French Society had, of 
course, to some extent modelled its procedure upon 
that of our own ; but, at the same time, it had in- 
troduced certain novelties of method which were 
worthy of their most serious consideration. The 
monthly Journal of the French Society of Chemical 
Industry was a literary production, and its con- 
tents exhibited all that precision and all that genius 
for expression so characteristic of our neighbours 
across the Channel ; each number contained at least 
ono article which dealt comprehensively with some 
great chemical question of industrial or economic 
importaruie. In spite of tho recognised value of our 
English journal we could not but admit that we had 
much to learn in tho art of presentation of im- 
portant matter from the official organ of our French 
colleagues. One other point was perhaps of im- 

{ lortance. During numerous recent visits to France 
le had occasion to observe that the .lournal of tho 
French Society of Chemical Industry was on sale 
at the railway bookstalls; that, together with the 
very large amount of lucrative advertisement 
matter contained in tho French journal, should 
attract the earnest attention of those wh(» devoted 
themselves, so much to our advantage, to the 
finance of our vSocicty. No mention of tho French 
S(X3iety of Cliohrical Industry could be dissociated 
from the name , ( the man who had founded that 
Society, vihose initiative and genius had directed 
its early policy, whoso organising ability had 
enabled him to gather together a band of col- 
laborators who had made the new French Journal 
one of tho ornaments of modern s<dentific literature, 
and who had boon, in fact, tho only possible first 
President of the young Society. Monsieur Paul 
Kestner was known to all as one of those great 
chemical technologists who had arisen from time 
to time, each of whom had, in his own unique 
fashion, assisted in establishing the chemical in- 
dustry in its present commanding position; his 
inventions, and the driving force with which he had 
vitalised those inventions and made them powerful 
agents in the amelioration of many of the condi- 
tions of life, had made tho name of the first Pre- 
sident of the French Society of Chemical Industry 
a household word in the scientific community of 
every civilised country. He might speak at length 
on this theme, but actions spoke louder than words, 
and our Society, in conferring its medal on M. 
Kestner, had proclaimed more forcibly than he 
could ever hope to do the position which this great 
Frenchman had gained for himself as a pioneer in 
one of the most rapidly expanding branches of pro- 
ductive activity. In drinking to tho success of the 
French Society of Chemical Industry and to the 
health of its first President, he shoula carry every- 


one present with him in expressing an honest desire 
for the establishment of a closer Tclationship be- 
tween their two societies; each of our nations had 
much to gain from a more intimate alliance of this 
kind. The casual observer might possibly at first 
sight think it rcmarkalffo that so much existed 
in common between tho most exclusive of 
the Anglo-Saxon rac-es, ourselves, and the 
French nation, which represented tho most ex- 
quisite and the most artistically-minded product 
of the old Latin civilisation. He was sure, however, 
that if M. Kestner did him tho honour of replying 
to these few words, they would carry away the 
conviction that his ideals in life were identicai with 
our own. The events of the last six years had 
proved to demonstration that France and Great 
Britain were one and indivisible in their conception 
of tho aims, tho destinies, and the honour of the 
human race. He desired to propose the toast of 
” Kindred Societies,” coupling the toast with the 
name of M. Paul Kestner, President of the French 
Society of Chemical Industry. 

M. Kestner replied as follows: — “I have the 
plejwaiit task to reply in tho name of Kindred 
Societies. It is the youngest of these Societies I 
am representing here; it is also, I feel sure, the one 
which is nearest to your hearts. Established during 
the war, when tno French and English were 
brothers-in-arnis on the battlefield, it has been 
oroatt'd in a pure spirit of brotherhood. But the 
sentiments which link us to your Society are at the 
same time filial. We always consider our Society 
as a daughter of yours. AVe'wish it to be a daughter 
of which you will always be proud, and this will bo 
our powerful stimulus for tho future. This meeting 
comes on the morrow of the day when the Inter- 
national Union of Associations of Pure and Applied 
Chemistry has been definitely consecrated, m a 
grandiose frame in magnificent receptions, in 
Horne. The new Federation replaces the Union 
which existcnl before the war, and in which the 
different nations were represented only by their 
a.s8ociation.s of pure chemistry. The fact that offi- 
cially there is henceforward but ono chemistry, that 
all associations of pure and applied chemistry are 
united in indissoluble links represents an event of 
incalculable importance. Certainly there has never 
been any need to plead tho necessity of such fusion 
among us. Has not the Society of Chemical In- 
dustry in the past impartially chosen its presidents 
within the scientific glories and within the glories 
of the great English chemical industry? Is not its 
present President, Sir William Pope, ilLufltrious 
.scientist, succeeding a great technologist, John 
Gray? If there have bwn water-tight compart- 
ments betw^n the associations of pure chemistry 
and of applied chemistry there has never been any 
partition between tho two chemistries, as there 
exists only one. If there have been some misunder- 
standings sometimes our associations of applied 
chemistry have immediately set to work to dissipate 
them. We look upon our scientists as our chiefs, 
our masters; w^e venerate them, and our duty will 
always be to honour and help them under any cir- 
mimstanoes. Gentlemen, during the journey I have 
just made in Italy in company with Sir William 
Pope^ in witnessing this complete harmony between 
our Societies, this full and hearty agreement be- 
tween the^ chemists of tho nations represented, I 
could not rail to observe from the newspapers that 
there is in Italy an uneasiness — that public opinion 
expresses reproaches against the Allies. What is 
the cause of tiiis uneasiness? In the great common 
enterprise of entente and of increasing intimacy 
between the Allied nations it seems that there are 
two distinct planes of thought which run p(irallel. 
The first plane is that of the diplomats, on whom 
devolves the burden to take decisions, the con- 
sequences of which are incalculable. The second 
plane is that of associations of scientists, thinkers, 



236 T DONNAN A MASSON.— GAS SCRUBBING TOWERS WITH INTERNAL PACKING, [inly Si, 1920. 


economistB, and manufacturers, who are so much in- 
terested in instituting firm relations between 
country and country. Since the Armistice the great 
international problems have been dealt with by the 
diplomats, nearly always without any knowledge of 
the public, although each one of us assumes a nart 
of the responsibility of their decisions, and each of 
us has to bear the consequences. Yet the people of 
these nations as a whole and individually know 
nothing about these conflicts of interest, nothing 
of the solutions which are proposed or adopted, 
and those here are ignorant ol the consequeiic“e8 
these solutions may britig on the friendly relations 
of people to jK'ople and individual to individual. 
IjCSS than ten yc'ars ago a Frt'nch writer wrote about 
England, for tlie use of his fellow-countrymen, a 
book entitled I’lle inconnue.” For many French- 
men England is an unknown island, at least un- 
known in regard to that which is essential in the 
political, cconomi<‘al, social, and religious life of 
Fngland. Without doubt the Phiglish have come to 
know France a little bettor since the war. But 
even to the Englisli recently fighting in France 
there remains much to learn about our country, our 
ways, and our common aspirations. It is Societies 
sucli as ours, our Unions of S(K‘iotie8, that must 
establish from peoi)le to piHJplo throughout the 
civilized world collective and individual relation- 
ships which, if they arc not able to prevent the 
mistakes that the diplomats soim'tirnes comnut, sit 
least correct them and partially neutralise their 
consi'quenees, through the fact that thi'y establish 
permanent links of hrotherhoiid. The Union of 
Associations of pure and applied eheinistrv in a 
single body has created to this end a remarkable and 
efficacious instrument, bet us hope that it will 
serve as a model to otlu’r Unions, which will lie 
fornuHl in other domains. 'I'lie scientists, the 
thinkers, the economists and the manufactunws will 
in such Unions be united and the re.sult will be a 
deeper kmovlcdge of encli nation’s qualities, and 
therefore a rociproc-al esU'eni, which will dissipate 
misuiuiertauding. Sir AVilliam Pope, your inter- 
est in the Socii'de do Cliimie Indiistriellc, ami the 
friendship with which you liave houonured me, 
have transformed the prevent toast into one ol 
the Societe de Chimio Tndustricllc and of its Pre- 
dent. In the name of that soeic'ty, and on my own 
behalf, I thank you most cordially, and join with 
you ill the earnest desire for th<' more and more 
intimate union of associations of chemistry, and 
particularly for tlie compliTe and indissoluble union 
of the French and English societies. 


VISITS TO WORKS, EXCURSIONS, ETC. 

On Wedm'sday afternoon and Thursday parties 
of memhers ^isited the works of the following;- 
Tharsis (’s)pf)er ami Snliihur ( o.. Palmers’ Iron and 
iShipbnildiiig (’o.. Swan, Hunter and Wighoni 
Richardson, Asliington Colliery, John Bowes and 
Partners, Neweastb' Alloy Co., Newcastle Breweries, 
and Cookson ami Co. 

On Thursday evjniing a Conversazione was held 
at Armstrong Collegt’ by invitation of the Ncav- 
castlo Section. 

Friday was devoted to a whohMlay m^tor excur- 
sion up the Derwent Vall(!y to Blanehland, thence 
to the Tyne Valley and Roman station at the 
Chesters, returning along the Roman Wbill. 


EXHIBITION. 

During the week there was an interesting ex- 
hibition in Armstrong College of chemical and 
metallurgical products, apparatus, etc., mostly of 
local manufacture. 


London Section. 


Mp.ethuj held at Burlington House on May 3, 1920. 


MK. JULIAN L. BAKER IN THE CHAIR. 


THE THEORY OF GAS SCRUBBING TOWERS 
WITH INTERNAL PACKING. 

BY F. a. DONNAN AND IRVINE MASSON. 


The object of thi.s paper is to obtain as simply 
ns |K)ssiblo matheniatica! expressions which might 
serve as a preliminary basis for th<3 experimental 
study of the factors which govern the design and 
operation of inteu-iially jiackod gas-scrubbing towers, 
j It is lioped ill later papers to present not only the 
I results of this experimental investigation, but also 
a similar treatment of plaU> towens and other types 
of gas-wasliing plant. 

In the relatively scanty literature on the theory 
i of gas-.stTubhiiig, the pioneering work of Dr. Fordi- 
; Hand Hurtcr oc-cupics a prominent position. In a 
i series of papers communicated to this Society in 
I the period 1885 —1893 ‘ lie stated an essential factor 
I wliicli governs the design of any apparatus wherein 
I gas and liquid interact, and recorded many valuable 
I experiments which afford fundamental data. The 
: factor referred to is the area of gas-liquid inter- 
; face offered per unit of vxiluuie of gas per unit 
I of time; And on this basis he discussed the relative 
I advantages of systems of bubbling, spraying, and 
i tower packing. Thus Hurler’s work is mainly con- 
j cerned with the acliievcment of the ma.xinuim 
i contact-time efficiency, irrcsjiective of the solu- 
I bilitics and other sjieciflc propc^rties of the gases and 
j liquids whieh may Ix^ dealt with.’' 

: Some time aft(‘r the ])rescnt paper had been 

I writU-'ii, we noticed that the theory of gas- 
I absorption in ]>acked towers liad Ix^en dealt with by 
' Partington and Parker,'’ who applied it to tlio 
: special case of the absorjition of nitrous gases by 
; dilute nitric acid. These authors took into aciourit 
I the fact tliat the dissolution of a ga.s in a liquid 
I i8 not instantamous, and they assumed that the 
; lato of absorption is proportional to the concentra- 
, tion of the unabsorlx'd gas in the gas phase, wdiich 
progressively diminishes from the bottom to the top 
. of the tow'er. The equation deduced was : • 




KkA ^ 
V ^ 


where c„ initial coiicenlration of the entering gas, 
r - its concentration at u height x in the tower, 
A cross section of tower, V=rate of gas flow, 
A'^area of paikiiig surface exposed per unit of 
volume of tower, and K - a coefficient— not constant 
— JctK'Tiding on the rate of absorption of the gas 
by tile liquid concerned, as found by experiment. 

I The case is a special one, in that the change in 
absorption capacity and in rate of absorption of 
: dilute nitric acid, due to nitrous gases which it has 
! alre.'idy absorbed, is sliglit and can be approxi- 
i mab‘ly allowed for. In other cases, however, this 
! simplification is inadmissible, for the rate of solu- 
i tion of a gas in a liipiid depends on the degree of 
i uiisaturation oxi.sting at the moment, as is well 
i shown by the work of Adeney and Becker* on the 
I rate of solution of nitrogen and oxygen in water. 

1 The experiim ntal results obtairi(‘d by Adeney and 
j Becker can he put into the following form. Let, 


> J.. 1H85. fin9 ; 1887, 707 ; 1889, 801 ; 1803, 227, 989. 

• Some of th«! prlnclplen undt'iiylnK the of tower packing 

are set fort.h In an article published in " Chemical Engineering anu 
The Works Uhemtet” (34ay. 1918). 

»J., 1919, 75T, 

•Proc. Royal Dublin 8oc.. 1918-19, 15 (N.8.), 885, 609. 
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at any moment, m = cx>ncentration of absorbable 
component in gas phase, n= corresponding concen- 
tration in liquid. If there were equilibrium, then, 
assuming Henry’s law, n^krrij where k is the Henry 
coefficient. For non-equilibrium, the rate of solu- 
tion, expressed in units of mass per unit area of 
interface per unit of time, is equal to (km-n), 
where may be termed the dissolution coefficient.’^ 
Under strictly specifiixl conditions this coefficient 
will be a constant quantity, but in general its value 
will increase with the degree of relative motion of 
gas and liquid and the degree of turbulence in both. 
The part jilayed by the very thin “ stagnating 
layer ” in hindering the exchange of lieat energy or 
of matter between different phases is well known to 
be a decisive factor in the design of heat inter- 
changers and recuperators, furnaces, dissolvers, 
extractors, etc., and the thicknesH of this layer 
is diminished by increase of relative motion of tlie 
phases and by rupture of this layer duo to the 
sjilashing of drops. We may term k^ a dynamical 
coefficient. 

The theory of the gas-scrubbing tower is 
analogous to that of the cooler, condenser, and heat 
interchanger. In the former case we deal with 
exchange or interchange of matter, in the latter 
with that of energy. In order to avoid unnecessary 
complication of the mathematical expressions wo 
shall introduce the following simplifying assump- 
tions : — 


1. Temperaturo kept uniform and constant 
throughont the tower. 

2. The volume percentage of the absorbable gas 
coiustituent is supposc'd fairly small, so that volume- 
changes due to its removal may be neglected as a 
fii st a pproximation. 

d. The solubility of the main gas constituent is 
neglected. 

4. The vapour-i) rests u re of the scrubbing liquid 
is snpf)<>s<Hl to bo such that volume-changes due to 
saturation of the gas with this vapour may be 
neglected as a first approximation. 

5. The flow of lK>th gas and li(|uid is .snppoRod 
to he uniformly distributed over every cross section 
of the packing. 

0. T)i(' wetted area of the sides of the tower is 
TU'glected in (omparison Avitli the wetted area of 
the packing. 

7. Tin' ahsor|dinn is a simple ” physical ’ absorp- 
tion, z.r., one not complicated by relatively slow 
chemical reactions in cither gas or licpiid. 

In specific c: o,s in [)racLi(^, some of these simplify- 
ing assumption-, will recpiire to be dropped. In 
these c.^ses, liowever, it will be no very difficult 
matUn- to ap|)lv suitabh' corrections to the expres- 
sions giv<'n in tliis pajjer. The following is a list 
of tho synihok employed. The gaseous constituent 
to he removed is called X. 


-'-graiiiH ot X [HT cubic metre of enterint^ 

“ .. .. .. insulii^ Kas. 

— K.is at level x in tower. 

" ftit critic ll(|nkl. 

- isbuWitf liquid. 

Iltjuid at l<ivcl X In lower. 

' distaiwe iiicfihured verticnlly downwards from top of packin' 
tot al hcif'ht of packlu^r. 

' How of i^as ir> eubio me tres per minute. 

How of liquid in cubic metres per minute, 
area of eross-.section of tower (supixmcd uniform). 

— Henry roclliclcnt ns detlnod above. 

= ‘ coerticii nt of packing.” i.c., are.a of interface l)etwoen tia 
and li(iuid in square metres per cubic metre of packing. 


' ^ / (llow-ratio). 

Vi 

r (ratio of absorption). 
Dissolution-coefficient as defined above. 


4’ho coeflieient I", must also bo regarded as a 
dynamical cocffcienl. Its value cannot bo com- 
pletely cakmlatod from tho average wetted surface 
or geometrical form of the packing units, for in ccr- 


Hases will, of oonrse, occur where the simple Henry law t 
not liold good. In such cases the above expression becomes 
{•Pirn) - n), the equilibrium Isotherm having the form n-* ^(m) 


tain cases a considerable part of tho effective inter- 
face may be duo to drops, i.e., drip and splaeh 
from piece to piece. Moreover, those effects will 
bo affected by the surface-tension and viscosity of 
the scrubbing liquid, wliilst the degree to which the 
latter adheres to or wets tho packing surface may 
I bo of some importance.'’’ In general wo may sup- 
j pose that the efieetivo interfaeo will increase in 
i many oases as ViimTeases, owing to the increased 
I amount of drip, though thi.s-ineroase might roach 
; a maxiniiiin and then fall slowly if the liquid 
I descending in the tow^er should ultimately form 
' small continuous streams. In certain cases the 
j packing units may consist of a porous material, 

: e.g. coke, po.s.se.ssing an internal surface which does 
i not admit of simple calculation. It is unlikely, 

I however, that thi.s internal surface is of any great 
importance in enabling gas and liquid to come into 
I (Xintaot with the necessary speed and frequency, 
though questions of this order can bo best settled 
by experiment in an^’^ l^articular ease. 

The accompanying figure, wliieli is purely dia- 
I graminatic, will enable tlie following reasoning to 
; bo more easily followed.’ 



.Assuming the absence of gas or liquid leaks, the 
first relation is: — 

Vg (Mj-M,) V, (N,---Ni) .. .. (1) 

whicli may also bo written in the form : — 

C-(>nsid<‘r now tho element of volume between 
X -(5.r ami x, i.c,, the volume fS(5j:. Fur tho stationary 
state 

Vg dm V, (5n . . . . . . . . (2) 

sineo each of iliosc quantities is equal to tho grams 
of X transferred in this element of volume from 
gas to liquid per minute, lint this (juantity is also 
equal to, k\Hdx.k^{km - v). Hence : 


kje^ S \kjn- 

- n) dx =t Vg (5m 

= A'l dn 

.• (3) 

d m 

k^k\^{km - 

-n) 

(I) 

dx 

Vg 


dn 

{kin - 

n)^ 

(5) 

dx 

V, ^ 




• Many of these factors Inlluonco tho amount of litiuld “ Jicld up ’ 
by the tower packing, and are of imiMirtancc in rtiutlou to tho prac- 
tice of Intormittcnt flushing. 

’ In tho nrosont paper only tho case of constant counter-current 
motion of liquid and gas Is considered. 
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In order to integrate those equations, it is necessary 
to find the relation between m and n. 

Si nee we may eomider the level a* as the bottom 
of a shorter tower, we liave 


V« (m-M,) 
and therefore 

V, 


Vi (n-N,) 

ry^ 


- fm ^ (/M. -- Nj) 

Biibstitiiting this value of n irj equation (t), we have 

KO'i.-N,) j ..(S) 

or d;H ^ ^,7.-. S 


1 (^M, - N,) 


whoneo 


Loge ((i- -/)« + (/•'!=■ N,)l - l (ft) 

Now fora; o, 
and for x -h, vi Mj. 

The first liiniting coiulit ion siiows llial const.— 
Log Nj) so that : — 

^ ^ \(k ■ f)tn 1 (/M,-N,);- k,k.^{k-J) , 

Log„ .. x .. (t«) 

Tile second limiting condition givc.s tlu' iSjuation :■ • 

■■ 

Subtracting (11) from (10) wo have:-- 
|(/M,--N,) V„ 

For given values of and N oijimlion 

(11) gives th(' relation hetwi.-cn \'|, S, aiul or if 
Vg, Mj, M;,, X,. S, and //, are speeitied, we can 
calculate fiom tliis equation the ^'alno of \'i. Or 
again, if S, and h aro s}.)eeifie(l (as.^uining 

Nj- 0), we can determine (he \alue of A'j re([mre(.l 
for any gi\cn \idne of r. 

If, as will often h<.- tlie ease, X,:^0, we can write 


Ml, ■ 


/■,/.',S(A' /) 
' e 


(k- m, !/.M, k,ks(i- /),, 

/..M, - \, '' 

and 


Lo] 


{k- 


^ x 


Equation (ITj can bo writlon in the form: 


Uogc 


k-f{\-r) 

kr 


k,k.^ik-~f). 


( 10 ') 

( 11 ') 

(in') 

(13) 


If we also assume that is zimo or negligibly 
small, equation (12') can bo written in the Kiinidu 
form 


T kjk^i^ik /) , T , 

V, ■ 

or - /■) 

m Mj c - {k r) 


(14) 


(15) 


If the li(|uid issuing from the has^i of the tower 
be in eriuilibrium wig’ll the entering gas, then (if 

N,=0) 

Vg (Mj-M,) Vi AMj 

Vi 1-r 

vi “ * ('«) 

Integration of equation (5) loads to similar equa- 
tions relating m with x, namely : — 


Logo 


‘1 


AMj-Ni 




0 ) 


hog( 


/ 


kJeS 


iii.-.N, - \e 

If N, 0, then equation (17) reduces to 


(A -J)}t 


Log 


-y d* AM 2 

AMj“ 


k,k,^ 

V. 


(A-/).i- .. 


(17) 


im 


(ID) 


It will bo observed that the (M;|iiations given above 
I reduce to identities if the factor (A-/) bo zero. 
The explanation of this is simide. Consider equation 
(2), i.e. If gas and liquid bo in 

; al>sorp<ion-eqnilihriura at every level, then n-~knt 
and dn -kflni. ITenoo 

Vjjd/a — A V'j or A — -- /. 

Blit tho supposition that gas and liquid are - 
absorption e<iuilibrium at every level involves the 
conctusion that no interchange of tho absorbable 
(oiistituent occurs in the tower. For absorption 
to occur we mn.st have ri<Aw. 

The aid which it is hoped th(\s<^ equations may 
ultimately alford in tho design of towers to pro- 
duce a predetermined effect may bo brielly indi- 
cated by reference to equation (13), i.e. 

k,k,^ik-f) 

V. ^ 


, l--fa r) 


Suppose w'o have to handle a given flow of gas V 
Ciioi(Xi of tem|>eraturo and solvent fixes k. If tlie 
tow('.r is to he designed to elfeeb a given ratio of 
absorption, .say O'Ol, then r = 0’0i. Choice of a 
certain How of liquid and a certain type of packing 
leads to tho fixing of /, A^, and A,. We are then 
h>fb with S and A, which aro now subject to the 
relation SA - a ]>redeterTnined value. Practicail 
(•onsiderations would then det^^rmino suitable 
values of S and A. Wc can certainly never expect 
to include all tlie varying wnditious ot practice in 
a simple .set of alg<’braic ofpiations.* But wo may 
hope UxMiiploy such equations as a f/an/e to practice 
as fully and as discreetly as tho civil, mechanical, 
or <dectrical engim«r employs His equations to 
guide him in the design of a bridge, a steam- 
turbine, or a dynamo. No attempt has been made 
in this impcr to discuss difiVrent tyfH‘S of tower 
packing and their relative merits. Attention has 
been concenlr.ited on tlic general physico-chemical 
principh's governing the operation of scrubbing- 
toAvers ill a spi'eith'd sinqile case. Avith the object 
of olitaining a pridiininary scientific basis far tho 
suhsequent treatment of questions of design. 

It may suffice for tho jiri'sent to point out that 
the present paper shows in a (pmntilatiAm manner 
hoAV a high ab.s(jrption eflicieucy depends on ; — 

(a) High intertacial area betAveen gas and liquid. 

(h) High relative motion of ga.s and Ihiuid (Avithin 
limits). 

(c) High degree of turbulent motion in one or 
both phases. 

(d) SufHciept rat© of flooding to secure the maxi- 
mum drip effect. 

Chemical Laboratorii'S, 

University College*, London. 

DrscnssioN. 

Hr. R. LRSsrNCj said that some moans must ho 
found for arriving at an expression for viscosity. 
Jri .scrubbing coal gas with oil viscosity was of 


• l'’requently heat erffecU and temperatnro changoi will play a 
prominent part. In this Initial survey of tho theory wo have aa- 
Buiacd that hy suitable means the temperature Is kept constaut. 
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great importance, especially in its relation to sub- 
division and the turbulence to be effected. To 
make /c, as large as possible a certain smallness of 
the filling body was necessary, particularly if the 
mass of the bodies was to be considered. It was 
essential that the total volume of the tower packing 
should be reduced to the minimum. That could only 
be done when the mass of the packing l>odic8 was of 
small cubic capicity. For instance, if solid spheres 
of equal size were packed into a tower, 71% of the 
total capacity of the tower would bo taken up by the 
solid material. In modern packings the idea Wiis 
to reduce the amount of solid matter unapproach- 
able by the liquid or gas and ii’crtase the siirfjico 
b<3tween the packings. Ilaschig rings had the ad- 
vantage that they occupied an oxceLdingly small 
proportion of the total volume of the tower; if 
made of ordinary sheet metal the standard 1-in. 
rings only occupied 7—9%, if of clay or acid- 
resisting material or cast iron 16—20%. They were 
disposed indiscriminately in the tower^ and accord- 
ing tt) the angle formed between adjoining rings 
the crovss-se^dion of the open apace bed ween them 
varied. The descending licpiid only had a certain 
small drainage spa(‘o at its disfKKsal without being 
sto])|>fHl, and it was at that point that viscosity 
playetl a very c;onsidoiahle role. He had therefore 
designed another typo of ring, which he had found 
t-o Iw very eliiciont both as regards total surface and 
drainage capacity. Unless tfie liquid running 
down the Lowt^r had a gf>od drainage there would 
be stoppages, a )ul hack prt'ssures would bo set up 
which had a vital bearijig on the gas stream outside 
the towei-. To minimise back pressure on the gics 
he bad desigm'd a ring of circular shape with a 
centre partition wliich did not touch the opposite 
side of the circumference, nor was the circum- 
ference quite coiriplcle, so that there was at these 
places a. lonsidvoahle opportunity for drainage of 
the liquid. Had the authors considere<l that there 
might he a critical point at which turbulence might 
be exwssive, i.e., that at that point the release of 
the dissx)lv('d gas from the liquid might bo cijually 
facilital-ed, .is was the absorption of (hat same gasr* 
To release (he gas by heating, the same iiieliiodH 
could Ik' employed, and, supposing that a tower of 
this kind wore designed which gave the highest 
possible elheu-ncy at the top and at the hoH.om, 
then somewhiTo near the centre tlioro musL he 
(^uilibrium. He suggested that distillation or 
fractionation I'dglit be drawn within the sphere of 
calculation in ccem'xion with solubility. He could 
not say w hethei liat problem would be simpler or 
more complex. Using packi'd aggregates su(‘h 
as ho hud inentioiu'd the n-sults with fractionation 
were even more striking than with ah.sorption of 
ga.ses in liquids. He had been able to obtain frac- 
tionations with small rings which were better than 
the be.st obtained with Young’s evaporative still- 
h<iad. If it were po.ssible to do this on the large 
scale, and to use these smaller bodies, the ellicicncy 
would be enormous and very small total tower 

capacities could be used. The 1-in. rings had 6o 

70 sq. ft. of surface per eb. ft,, Avhereas the smaller 
rings had about 275 sq. ft. per ch. ft. 

Prof. pATiTi.vmoN said that the authors had 
attempteil to take account not only of the diller- 
eiitial rate of flow, which Ur. Parker and he had 
done in their paiww, but of the change of concen- 
tration of the liquid throughout the tower. That 
had been introilnccd by 8orel before Dr. Parker 
and hirnsfdf had done their cork on the subject. 
They did not, however, take that into account, 
because in practice in nitric acid towers there was 
very little change of concentration of the liqnid in 
passing through the tow'er. The rate of circulation 
was so high that the liquid had much the same 
composition throughout the tower. The most im- 
portant factor in these equations was the absorp- 
tion coefficient, i.e., the weight of soluble matter 


I fl-bsor bed from the gas in a given time by a given 
I Burracc or liquid of given composition. The authors 
had attempted to bring that into lino with the 
Henry cocllicient. In practice, of course, the Henry 
coeOicient did not apply to manj^ cases, since the 
boluhility of a gas was nob proportional to its 
I partial pre.ssure, unh‘.s.s the gas was sparingly solu- 
i ble. J)r. ihirkor and himself had comsidered that 
1 and had decided to abandon the use of Henry co- 
elhcients for that reason and to unite in one co- 
efficient a number of these different separate vari- 
ables. Theoretically it was very desirable to have 
these variables separated; but, .a.s already pointed 
out, thi.s absorption coefficient depended on turbu- 
lence, on the concentration of the gas and liquid, and 
so on, and his own case was complicated still further 
by the fact that chemical action took place in the 
liiluid and an insoluble ga.s wa.s again emitted. 
Nevertheless, by some work of Dr. F. K. Ridcal, 
which had htnui suggested by Prof. Don nan, they 
h.'id found that by suitable calculations it was pos- 
sible to get a practical absorption coefficient which 
would apply to various fixed conoentrations of 
liquid. Ail that was required to be known was the 
concentration of the acid in the tower, and that 
was fairly well hxed in a series of nitric acid towers. 
'J'hcn it heeame interesting to liud by calculation if 
their simple equations would rcprtxiuce in any way 
the actual practical lowers which Mere in in 
various plaims, ,uid, as they showed in their paper, 
it was possible to calculate the cajiaeity of an ab- 
sorption plant for the arc process such as was used 
in Italy with very great accuracy. Since that 
1 paper had been publisherl, Dr. Parker had con- 
j sidcrably extendisl the mellnMl of calculation and 
I had obtained n^sults M'hieli were quite close to those 
i obtained in practiw, including the new practice in 
j French factories. 

Captain C. J. Goodwin pointed out that the 
! authors had assumed throughout the paper that 
! the rate- of How of liquid down the tower would he 
I constant. In a groat many casi's that was not .so. 

I The modern tendency was not to have a steady rate 
i of flow for the liquid, but to resort to periodical 
I flusbiiig, and he suggested that the authors should 
! deduce from their formuhe the necessary coefficients 
i for a tower in which it w.as .assumed that the liquid 
' retained on the surface of the packing was renewed 
! or nearly renewed at vnieh flushing, the quiuitity of 
, liquid delivered each time corresponding approxi- 
i mately to that held on tlie wetted surface of ihe 
; packing. In regard to direction of gas flow, it was 
! generally assumed that contraflow must b© more 
I efficient thaTi parallel flow. In some eases it was 
I nob so. With paraih'l flow of liqnid and gas the 
■ time of contact was inrre.iscd, and subject to con- 
I aiderations of the densities of the gases under treat- 
, ment an improvcxl effieientry was often obtainable 
I by using parallel flow. The crux in tho design of 
i towers was the corre<‘t proportioning of scrubbing 
j surface relatively to the maximum amount of freo 
I space economically permissible. Maximum scrub- 
I bing surface was not so important in reaction 
; towers a.s distinct from alworption tow^ers, beeauso 
beyond rvrtain limits an increase in scrubbing sur- 
face was usele.ss if tho rate of absorption ('xcx'edrxl 
the rate of formation of tho substance to be ab- 
I sorlied. 

Mr. W* Maonxii said that much work had been 
i carried out during the war in various Government 
: factories, ;\nd they had generally worked with 50% 
j of free space in the absorption towers. Tho amoant 
I of nitrogen peroxide which was found to give tho 
I best n'sults mus I lb. per minute per 120 eb. ft. of 
I free space when the .surface .area m.os 5000 sq. ft. 
Very uniform results were obtained over a long 
period of time in this way. That was working with 
4000 Accrington earthenw^are rings of 3-in. size 
per tower. It was impracticable to fill up the large 
number of towers that had to bo dealt with, with tho 

r 2 
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Binaller riiip;s mentioned by Dr. Lessing, on account 
of the expense. 

Mr. 11. Griffiths observed that one of the funda- 
mental sumptions in the paper was that the 
temperature remained constant throughout the 
.tower. This was not always so in practice, and 
if the theory were applied in some eases tin* error 
would be very serious. In the case of hydrochloric 
acid it would easily be possible to feed cold water 
into the top ot the lower and have a boiling solu- 
tion issue at the bottom; in fact the boiling point 
would be reached even with as low a eoneentration 
as about 13% HCl. ^J'he authors had also assumed 
that the absorbing liquid was simply allowed to 
trickle through the lower, nhcreas in practice it 
waa exceedingly coniinon to employ a much larger 
circulation, and to pumj) tin' liquid from the bottom 
outlet N. ami n'tiirn to tin' tower at the top N,, a 
small portion only being slioi t eirenited to allow for 
the feed. Dr. l*artington (lor. rit.) had taken this 
practice into account. Occasionally, in order to 
control the temperature within tiie tower, addi- 
tional cooling surface would be added in the liquid 
circuit outside the tower. J he constant fc, had 
become a sort of accepted basis for judging the re- 
lative eHieieneies of the various packings, but com- 
parative tests showed that the various patent pack- 
ings for which high values of surface per cubic foot 
could be secured, and for which in consequein'c 
high elhciencies were claimed, <lul not function so 
satisfactorily. This wis probably bix'anse these 
packings consisted of a fairly dense arrangement 
ef materials of low thermal conductivity, and the 
dissipation of In at of reaction from the tower was 
hindered. H<? had been told riiat in past years it 
was enstoniary in the case of nitric acid tow(*rs 
to express the data for design in tc'rms of lb. of 
nitric acid per hour per s(]. ft. of radiating sur- 
face of the tower, thc'rein taking aec nut only of 
the thermal efi'ed in the towi'r. 

Dr. Parkfh enlarged upon the ^loint rals<-d by 
Captain Goodwdn with regard to the spaci' left for 
reactions to take place in the tower which was 
unoccupied by the packing material. In the paper 
tommunicated by Dr, Partington and himself iliey 
V ere there only conceincd with the n'aetions in- 
volving the formation of nilrie acid in water ab- 
i^orption towei > ; one of the most important of these 
w'as the icaction between nilrie oxide and atmos- 
pheric oxygen for the. formation of nitrogen per- 
oxide, in the ah^ence of which no nitric acid could ; 
bo forrm'd in the absorbing lirpiid. From practical 
experienee he eouhl-say that there were plants in ■ 
operation in which there was from four to seven : 
times more area exposed hy tlic packing in the 
absorption towers than was necessary for the ab- 
sorption of the NO^; th(' result was that the effici- ; 
ency of tin' absorption system was of the order of 
70% instead of 90 - , as claimed by the engineers 
in charge. It was very jirohahle that the elficiency , 
of absorption of such plants could be materially in- ! 
creased by a jmlicious unp.ickiiyg of some of the 
towers, to leave more free spa< < for the formation 
of nitrogen peroxi'h* without derieasing the absorli- 
ing surface of tln' packing to .■'Urh an extent as to ; 
inhibit the formation oT nilrie a< i(l 

Mr. F. Patiiusu said that for 20 yeans he had 
been designing towers in Kinriexion witli sulphuric 
acid manufacture, whirli olf<‘red verv copiph'x eon- . 
ditions, liecanse the design of the Glover*tower was 
dependent not only on rhe firoportion of the cham- 
ber plant and the burners, but tlu' '■apacity and 
effectiveness of the Gay-IiUs^uc tower had a very 
important liearing on the operation of the Glover 
tower. Prof. Dorman decried tlie fact that there ^ 
was not much data .available with regard to the , 
theory of absorption, but Hurter, 30 years ago, , 
had given a really remarkable exposition of the : 
theoretical considerations underlying absorption. - 
Little practical data was available for use or appli- I 


cation by the practical chemical engineer. For 
15 years the only data that the chemical construc- 
tion engineer had had in connexion with the design 
of the Glover tower in connexion with sulphuric 
acid pl.ants was that for every ton of sulphur burned 
daily in the form of pyrites it was necessary to 
have 5-50 cb. ft. of Glover tow'or capacity. That 
paid no regard to mass, to available surface area, 
or to the ellective scrubbing surface rer cubic foot. 
Some two years ago, as the result of designing some 
7)0 towers in connexion with sulfihuric acid plant, 
he had attempted to correlate the theoretical and 
tho practical data which he had been able to amass. 
In regard to the design of Glover towers, in m 
far as they atfeeted the manufacture of sulphuric 
acid, he had come to tho conclusion that it was 
essential to afford 4i sq. ft of surface area per 
ton of nionohydrute sulphuric .acid made per day at 
a. point in the tower where the lining of the tower 
W’a.s not more than 9 in. He had then developed 
in ronnexion with 10 difforent type^ of packing 
the free space per eh, ft., the superficial free space 
per sq. ft., the inlet area required, and the scruh- 
hing surface in sq. ft. jier eb. ft., and as a result 
of these eonsiderations lie had found that in many 
cn.ses Glover towers had Ixen over-designed to the 
extent of 300 %, and in some cases towers were 
operating which were 500 and 000 % more than was 
thcon'tieally necessary. There were quite a number 
of other considerations in the functions of a Glovtw 
tow'er apart from absorption. In the first place, in 
tho lowv'r portion of the Glover tow'cr concentration 
primarily occurred. Di'iiitrntion also was effected, 
and such denitration took place w'ithin very narrow 
ami well-defined limits. Assuming tliat tho tower 
was over-designed, abnormal (luantitii's of sulpliurie 
acid were formed to the extent of from 10 to as 
much as 10 of the total make. It was very difficult 
to say prccisi'ly the point at which concentration 
ceased and denitration commenced, and tho point 
at whicli denitration hfl off ami making com- 
im'iiei'd, and the correlation of the various parts 
constituting a sulpliurie acid plant must bo taken 
into consideration botli in eonm'ctioii with Glover 
towers and Gay-bus.sac towers. The tendency in 
the future so far as absorption and reaction under 
the conditions ho had outlined were concermxl 
would be not so much reaction between gas and 
liquid vhi a medium which afforded a sort of skin 
friction, but U) havi' a bubbling of the intor-phase 
— gas and liquid. He referred particularly to the 
Kessler type of plant. In this the material of which 
the calottes were made would not stand tho strin- 
gent conditions to which they were subjected, and 
resort had to he had eventually to a filling ineaium. 
Experience of tho working of tho Kessler plant 
under the modified conditions suggested that the 
future tendency would bo in tho provision of some 
arrangement which admitted of actual bubbling of 
tho gas through tho liquid medium in order to 
reduce the limits and dimensions of tho plant, con- 
currently reducing the capital expenditure thereon. 

Dr. W. U. Ormandy mentioned that he had re- 
cently designed a eeriain absorption Lower in which 
the air carrying the small amount of soluble matter 
entered the bottom practically cold and in which 
no chemical reaction took jilace. He had no data 
to go iifion, ami so had allowed a large factor of 
safety and tlien doubled it. He iKilieved that this 
tower would provide Prof, Dorman with exactly 
the data ho required in order to build a theory. 

Dr. luviNK Masson, in reply, said that the 
authors regretted they had han to leave aside 
for the moment thase very interesting and perhaps 
more important kinds of tower where encmieal 
reactions wore performed. In these were included 
(Uover towers, Gay-Lussac towers, and NO, towers. 
Even then, however, there wore many applications 
of scrubbing towers where a simple physical kind 
of solution had to be brought about, and it was to 
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these that attention had first been directed. The 
simplifying assumptions, which had been justly 
commented on, were made with the idea he had 
mentioned. For instance, the thermal effect due to 
the condensation of any vapour or gas must always 
be taken into account in designing a tower, but as 
a beginning a theory for an isothermal process was 
neotk‘d. An equation was wanted to start with 
which could be elaborated factor by factor, and the 
thermal effect was one of these which would 
naturally be brought in as 8(X)n as possible, but it 
had not yet been done. The paper by Dr. Parting- 
ton and Dr. P.arker had given the first quantitative 
expression to bo actually published, and as such it 
must receive great attention. It was to be noted 
that the assumptions made by Dr. Partington re- 
ferred to the special case of nitric acid, which was 
not matched by any of the simple cases of physical 
solution whicli, the authors of the present paper 
were considering. Tho essential difference, 
mathematically speaking, between tho special ca,se 
discusst^l by Dr. Partington and tho one dealt with 
in this paper was the introduction of tho factor 
k — /. It was necessary to take account of tho 
fact that not only did tho liquid absorb gas, but 
tho gas tended to como out again. Tho rate of 
solution of the gas in a liquid surface per unit area 
per unit of time was proportional to the degree of 
unsaturation of that lupiid, Avhich depended not 
only on tho concentration in the gas phase itself, 
but on the concentration of tho gas already ab- 
sorbed in tho liquid. That was not tho case in tho 
investigation by Messrs. Partington and Parker. 

Dr. Partington : Wo allowed for that in tho cal- 
culation. 

Dr. Masson agreed that Messrs. Partington and 
Parker’s factor k, obtained by experiments, em- 
pirically covered eff(X^t.s of this nature in tho case 
dealt with; Professor Donnan and he had not done 
such experiments, but had attempkd a generalis<;*d 
solution of the problem by tho use of tho Henry i 
constant k and the variable factor k,^. 
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HYDROGENATION TN THE NAPHTHALENE 
SERIES. 

HY F. AI, ROWE, At. SC., A.I.C. 

In the course of tlio investigation of the reducing 
action of sodium and an alcohol carried out by 
Bamberger and his collaborators, hydro derivatives 
of naplitlialene, tho naphthylamines, naphthols, 
aminonaphtliols, and naphthylencdianiines were 
prepared. TTio products are invari.ably tetrahydro : 
derivatives when sodium and arnyl alcohol are used, : 
but in the case of naphthalene itself tho use of : 
ethyl alcohol results in the formation of tlie dihydro i 
derivative. The yield and cliarncter of tho reduc- i 
tion product vary with the individual substance i 
reduced, for a-derivatives of naphthalene give ris (3 ■ 
mainly to aromatic (ar.) compounds, whilst 13- ! 
derivatives form mainly alicyclic (at.) compounds. 
The aromatic compounds contain tho additional 
four hydrogen atoms in the iinsuhstituted ring, and 
possess an accentuated ben/.iuioid character, whilst 
the alicyclic compounds, which contain the addi- 
tional four hydrogen atoms in ihe substituted ring,- 
have lost their aromatic character and assumed the 
characteristics of an aliphatic compound. 


The attention of subsequent investigators has 
been devoted mainly to tho further examination of 
ar-tetrahydro-a-naphtliylamine and its derivatives, 
for tho action of sodium and amyl alcohol on a- 
naphthylamino results in the formation of this base 
more readily and in a better yield (70% of the 
theoretical) than is the casti when other derivatives 
of naphthalene are submitted to the same reaction. 

Ar-tetrahydro-a-naphthylamine has been shown 
to possess many interesting properties. It retains 
the naphthalenoid characteristic; of reacting with 
diazonium salts under ordinary conditions, forming 
aminoazo compounds without tho intermediate for- 
mation of diazoamines, in whicli respect it differs 
from ar-tctrahydro-/?-naphthylamine, which forms 
intermediate diazoaminos but does not form amino- 
azo compounds. In all other respects ar-tetrahydro- 
tt-naphthylamino roscmhlos a henzenoid amine, 
particularly y-xylidine (CH 3 :CHj:NHa = 1:2:3). 

Of further interest is tho fact that azo dyes de- 
rived from ar-tetrahydro-a-naphthylamine and its 
derivatives differ considerably in shade from similar 
azo dyes derived from a-naphtliylamine and its 
derivatives (Bamberger, Bor., 1887, 20, 2915; Bam- 
berger and Ihirdt, Ber., 1889, 22, 625; Morgan and 
Richards, J., BH)5, (>52; Green and Rowe, Chem. 
Soe. Trans., B)18, 113, 955; Rowe, J. Soc. Dyers 
and Col., 1919, 35, 128), approximating in this 
respect to dyes derived from henzenoid amines. 

As a result of these investigations it is clear that 
ar-tetrahydro-o-naphthylamino and its derivatives 
might well iirovo useful intermediate products to 
the manufacturers of dyes if the production of tho 
base on a technical scale were economically possible. 

Tho condition.s governing tlio formation of the 
base tlicrcfore wore c'xamined more closely. Bam- 
berger refers to tho influence of tho particular 
alcohol used in the reduction on the yiolcl and con- 
stitution of tho reduction product, for tetrahydro- 
naphthalcne is formed when an arnyl alcoholic solu- 
tion of naphthalene is reduced with sodium, but 
dihydroiiaphthalono is formed when amyl alcohol 
is replaced by ethyl alcoliol. Eurtlier, in the case 
of /l-naphthylamin'^, tho replacement of amvl 
alcohol by ethyl alcohol results in a minimum yield 
of tho tetrahydro derivative. It w'as concluded 
that the course taken by tho reaction and the yield 
obtained was intimately connected with the boiling 
point of the solv^ent employed, but tho later ex- 
periiiumts of Bamberger and Muller (Ber., 1882, 
21, 1112), using such solvents as hexadecyl alcohol, 
phenol, glycerol, and mixtures of amyl alcohol and 
vnseliiu‘, did not sujiport this hypothesis, at least 
in the case of /Lnaplithylamine. 

When a boiling solution of a-naplithylamine in 
('thvi or butyl alcohol is treated with sodium no 
i<‘tra hydro base is formed, whilst the addition of 
l)uiyl alcohol to amyl alcohol produces a diminution 
ill the yield of ar-tetrahydro-a-naphthylamine pro- 
irortional to the quantity of butyl alcohol in the 
mixture. Moreover, in an experiment in which 
butyl alcohol was employed under a pressure suffi- 
cient to raise the boiling point to that of amyl 
alcohol under normal pressure no tetrahydro base 
was formed, tliough as the apparatus used in this 
experiment hurst, it is possible, in the liglit of later 
oxperiiinniis, that the reaction had not proceeded 
for a suflirient length of time to produce the de- 
sired result. 

At the Gme it appeared that tliis difference in 
tho heliaviour of amvl alcohol from tliat of other 
alcohols was not due merely to differences in boil- 
ing point, and as the reaction was always necom- 
panied by a dost ruction of 10 — 15?;: of tho amyl 
alcohol used, it seemed possible tliat the reduction 
was intimately connected with this oxidation of 
amyl alcohol, and was not simply a direct hydro- 
genation to tho tetrahydro compound. 

In the course of the.so experiments it was noted 
that when butyl alcohol w'as used the melting point 
of the base was lowered, but as no tetrahydro base 
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was formed, this point was not investigated further 
at the time. Recently, however, experiment has 
shown that this lowering of the melting point is 
due to a partial conversion of the a-naphthylamino 
into dihydro-a-naphthylamine. 

The effect of the presence of various catalysts on 
the reaction with sodium and a butyl nJrohohc solu- 
tion of a-naphthyla 2 nino was studied also, but in 
no case could the presence of the tetrahydro base 
he detected after reduction. 

According to the patents of F. Bnyor find Co. , 
(G.P. y05,317 and 300,724), alkali and alkaline- 
earth metals ami ak:oliols, siicl» as <UhyI alcohol, re- ' 
ducG isocyclio and hctor<xyclic bases in the presence ' 
of “ indifforont solvents.” It is stated that ar- 
tetrahydro-a-naphth 3 dainine is formed when an 
alcoholic solution of a-naphthylamine is added to a 
mixture of solvent naphtha and sodinru at a tern- ■ 
perature alwve 130'^ C., hnt that when an in- 
different solvent of lower boiling point, such ns 
toluene, is used, dihydre-a-naphthylarninc is ob- 
tained. Consequently it would njjpear that ar- : 
tetrahydro - a - naphthylamino is formed when 
a-naphthyiamine, dissolved in any alcohol, is added 
to a boiling mixture ef solvent naphtha and .sodium, ; 
and lliat replacement of solvent naphtha by tolueno I 
results in the formation of dihydro-a-naphthyl- ' 
amine, irrespective of the alcohol used. If such , 
were the case, the important factor in the reaction ; 
is obviously the temperature at which the reduction ; 
ia carried out and the nature of the alcohol used is j 
inimaterLal. i 

lu order to test this point a scries of compara- ■ 
tive experiments was carried out, iu which 30 g. i 
of sodium was covered w itli 100 c.c. of an indifferent 
solvent, raised to tlie boiling jx>iiil, and a solution ' 
of 34 g. of a-iiaphthylaininc in sufilciont alotdiol to ; 
dissolve the sodium was added slowly, the mixture , 
hoing worked up as soon as all tlio sodium had j 
disappeared. Under these eoiiditiona ar-tetraliydro- | 
a-napnthylamino wa-i formed only when amyl alcohol ! 
was used, and was produced equally well at the ; 
boiling point of toluene as at the boiling point of j 
solvent nanhtha (139° C.), whilst when ethyl or 
butyl alcohol was substituted for amyl alcohol, 
dihydro-a-naphthylamine was formed even at the : 
boiling point of solvent naplitlia. Further, w^hen ! 
diliydro-a-naplithylamine was substituted for ! 
a-naphthyhimine and treated with .sodium, ethyl 
alcohol, and solvent naphtha as before, it remained > 
imaffccted by the treatment. It is clear, there- I 
fore, that sonn? other factor is concerned in the 
reaction besides the temperature at which it is j 
carritxl out. i 

This method of preparation is, ueverthele.ss, an j 
improvement on Bamberger's method for the pre- ! 
paration of ar-tetrahydro-a-naphthylamino, for it ; 
requires less than one-tliirJ of the quantity of | 
alcohol previou.sly ncces.sary; it i.« more <;onvenient | 
to cover sodium with an indifferent solvent and to i 
add an alcoliolic .solution of a naphf hylamine to the . 
boiling mixture tlian to add sodium in several j 
portions to a boiling aicoludic solution of , 
a-naphthylamino; and further, by replacing amyl 
alcohol by anotlu'r alcohol, the previously unknown ' 
dihydro-a-naphthylainino is obL.iiued. In fact, as ! 
far as the preparation of liydrogenated naphthalene ^ 
derivatives by meaii.s of sodium and an alcohol is | 
concerned, it i.s doubtful whether this rwethod can i 
bo improved upon. * j 

The constitution of the dihydro-a-nnphthylamine ■ 
obtained in these experiments wa.s next iiivesti- ' 
gated by removing the amino group so that the ; 
corresponding dihydronaphthalene could be ^ 
examined and identified. The literature Avith i 
regard to dihydronaphthalene is rather involved ■ 
for the foIloAving reasons : — | 

(1) It has not always been recognised that two j 
isomers exist, vix., 1.4-di hydronaphthalene and . 
1.2-dihydronaphthaleiie, the former yielding | 
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I phony lene-diacetic acid and the latter hydro* 
; ciniiamic-o-car boxy lie acid on oxidation. 

' (2) The melting points of the dibromides of the 

; two isomers, which have been used for their 
, identilication, lie dose together, being 71'5°—72° C. 
and 70°— 71° C. rospcctiv^ely. (Actiuilly Avlien these 
compounds are compared with one another they 
may bo readily distinguished, for tlio former 
crvstalli.ses in long, glittering, thin prisms, while 
t/jc latter forms stout prismatic crystals; a methyl 
alcoholic solution of the former remains neutral 
after prolonged boiling, Avliilst wuth the latter the 
solution reacts strongly acid after short boiling; 
tile moiling point of either is lowered by admixture 
with the other.) 

(3) The dihydronaphthaloiies form mixed crystals 
with naphthalene which cauijot bo 8eparate<l 
exiinpletely by physical means. These mixed crystals 
melt considerably higher than the pure 
dih y di'o iia p li t ha le no. 

Exixiriments which wore carried out with the 
dihydronaphthalencs in order to check their 
pro|>ertie8 confirmed the work of Straus and 
Lemmol (Ber., 1913, 46, 232). 

Crude 1.4-dihydronaphthalono, prepared by the 
method of Bamberger and Lodter oy the action of 
sodium and ethyl alcohol on naphthalene 
(Aunalon, 1895, 788, 75), was purified as described 
by Sand and Gcnssler (Ber., 1903. 36, 3705) by 
shaking an ethereal solution with an aqueous 
solution of mercuric acetate for 24 hrs. The crude 
mercury compound which separated was extracted 
with boiling benzene in a Soxhlet and crystallised 
in colourle.ss needles, m.p. 121° C., which when 
decomposed with hydrochloric acid yielded pure 
1.4-dilivclronaphthalenc, crystallising in platos, ni.p, 
24-5°— 25° C. 

The i.someric 1.2-dihydronaplithalene was first 
obtained l)y heating 1 .4-dihydronaphthalene with 
live times its volume of 5% sodium ethoxide at 
110° — 150° 0. for 8 hrs., but it was subsequently 
show'n by Straus (Ber., 1913, 46, 1051) that both the 
temperature and concentration of the sodium 
ethoxide (Uii ployed play a part in thi.s reaction. 
When 1.4-dihydronaphthaIeno is heated Avith 5% 
sodium ethylate at its boiling point (87° C.) for 
1 hr., there is no eoiiversion, whilst a tAvo-thirda 
eonver.sion occurs at 105° C., and at 140° C. heating 
for J hr. is sufficient for complete conversion. On 
tlie otlier hand, by using 10% sodium ethoxide the 
conversion is complete after heating at 100° — 
105° C. for 1 hr. The latter method Avas used for 
the preparation, except that it Avaa found con- 
venient to allow the alcohol to distil alow'ly during 
the reaction. In order to ensure purity, the pro- 
duct Avas cojiA^erted into the rnerctiry compound by 
shaking an ethereal solution with aqueous mercuric 
acelatij, the product extracted with boiling benzene, 
in which the mercury comixmnd of 1.2-dihydro- 
naphthaleno is insoluble, and dwjoinposed with 
hydrochloric acid. Pure 1.2-dihydronaphthalene 
erysi:illis<*s in colourless plates, m.p. -9° C. 

Tliere is no doubt tliat, in all investigations in 
which dihydronaphtlialene has been prepared by 
the elimination of w.ater, ammonia, hydrochloric 
a<'id, etc., from alicyclic (hmivatives of tetrahydro- 
napbtlialeiK* and identified by means of the 
dibromide, th<‘ comj)ound was actually 1.2-dibydro- 
napbtb.alene and not l.'l-dihydronaphthalene as was 
supposed. 

An important difference in properties between 
1.4- (f.) and 1 .2-dihydronaphihaleno (Ilf.) ia that 
only the Latter compound is reduced to tetra- 
hydronaphthalenc by sodium and ethyl alcohol. 
This fact diapo8e<l of the difficulty of reconciling 
the reduction of naphthalene through 1.4-dihydro- 
naphthalene to totrahydronaphthalene with the 
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behaviour of the analogous allylboneene (IL) and 

propenylbenzene (LV.)— 
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only Iho latter of which is reducible by sodium and 
an alcohol to a saturated homoloRUo of benzene, 
and consequently l.-l -dihydronaphthalene should 
not bo directly reducible. 

The pia^paration of totrahydronaphthaleno by 
Bamberger and Kitscholt by the action of sodium 
and amyl alcohol on naphthalene (Ber.. 1890, 23 
1501) is, therefore, explained by tho initial 
formation of 1.4-dihydronaphthalcno followed by 
isomerisation to tho 1.2-dihydro compound and tho 
formation of tetrahydronaphthalene under 
ordinary conditions only when amyl alcohol is used 
in the rediudioii and not when other alcohols are 
used, must bo duo to tho fact that only in the 
former case are the concentration of sodium 
alkyloxido and tho temnorature suitable for tho 
isomerisation of tho 1.4-aihydro derivative prior to 
further hydrogenation. The dihydroTiaphthalcno 
obtained from tho dihydro-a-naphthylamino pre- 
viously relc'ii'c'd to proved to be the 1.4- isomer 
and ronsc<iueni]y the amiuo is 5.8-dihydro-l- 
naphtliylamine. It crystallises in largo colourless, 
rhombic plates or in^edles, in.p. 37° — 38° C., and its 
bydroeldorido crystallisi's in stout needles. Tho 
first stMge in tlio reduction of a-naphthylamine, 
therefore, is similar to tho first stage in tho 
reduction of naphthahuie, and if the two eases are 
completely analogous it is clear that this dihydro- 
a-naphthylamine would not be reduced to .ar-ictra- 
bydro-a-naphtbylamine by a. further treatment 
with sodium and ethyl ulcohol, unless the (conditions 
of the reaction were such as to bring about a pre- 
liminary conversion into the isomeric dihydro-a- 
naphthylairiinc l)y boiling with aodium clhoxide. 

In order to livst this hypothesis the reduction 
mixture employed for the proparntion of 5.8- 
dihydro-a-naphthyinmine was boiled for a number of 
hours after all ^ho sodium had disappeared, instead 
of being workei’ ’ p immediately. It was found that 
tlio niaclion prcjduct Avas a mixture of two aminc'S 
in this case and that by incrc^asiiig the proportion 
of sodium ('mpl(»yed or by using more coiicarntrated 
sodium (dhoxid(A and boiling for several hours, the 
whole of the 5.H-dihydro-a-naplithylamine was ron- 
vert((d into this noAV amine. Further, this amine is 
readily reduced to ar-tctrabydro-a-naphthylamine 
by treatment with sodium aTid ethyl alcohol, even 
in the abseneo of a liigh boiling indifferent solvent. 
The hydrocarbon obtained from this base by 
removing tlio amino group proved to he 1.2-dihydro- 
naphtlnalene, and eonse(pjentIy the amino is 
5.(i - dihydro - 1 - naphthylamine or 7.8 - dihydro-1 - 
naphthylamirio. It is a, colourless oil, which does 
not solidify in a freezing mixture of ice and salt, 
and its hydrochloride erystalliscs in neculles, whilst 
ar-tctrahydro-a-nnphthylamine, which is also an 
oil, forms a hydrochlorido which crystallises in 
pearly plates. It condenses with diazonium salts, 
forming amimmzo compound. , and when diazotisecl 
and coupled with amines and phenols it forms azo 
dyes. 

Tho further investigation of tho isomeric dihydro- 
a-uaphthylaminoa is at present in progress. 

The course of the reaction in the formation of 
.ar-tetrahydro-o-naphthylamire from a-naphthyl- 
amine by the action of sodium and an alcohol is 
completely analogous to the conversion of 


I 


naphtlialene into tetrahydronaphthalene, the first 
stage being tho formation of 5.8-dihydro-l- 
naphthylaiuine, which is isomerised to tho 7.8- 
compound, this latter then being reduced to the 
tetrahydro derivative. 

Apparently the reason why ar-tetrahydro-a- 
naphthylamine has hceti obtained in tho past only 
when amyl aJ(M>lioI has been employed, and not 
when other alcohols liavf3 been used, is that only in 
the former ca.so have tlui normal conditions of the 
reaction been suitable for the isomerisation of the 
intermediate 5.8-dihydro-tt-naphthylaniine. 

It seemed desirable now to investigate more 
closely tbo direct hydrogenation of naphthaleno 
and its derivatives by limans of hyefrogen in 
presence of a catalyst. 

Sabatier and Sonderena, who prepared cyclo- 
hexane by passing a mixture of benzene and hydro- 
gen over finely divided nickel at 180° — 200° C. 
(Comptes rend., 1901, 132, 210), found that tetra- 
liydronaplithalene was formed from naphthaleno by 
a similar treatment at 200° C. (ihia, 1901, 132, 
1254). Ipaiiev obtained sucexAsslvely tetrahydro- 
and decahydro-naplithalono by lieating naphthalene 
with hydrogen in prcsencx) of nickel or its oxide at 
2.50° C. under 120 atm, pressure^ and a- and J3- 
naphtliol were convcrU-cl in a similar manner into 
the corresponding decabydroiiaphthols. Willstatter 
and- Halt obtained perhydro- and deeahydro- 
naphihaleim by shaking an ethereal or glacial 
acetic acid solution of naphthalene with platinum 
black and hydrogen in a closed vessel (Ber., 1912, 
45, 1174), w'hilst Willstatter and King, using tho 
same method, found that naphthalene did not form 
tetrahydronaphthalene at any stage of tho process, 
hut that a mixture of naphthalene and perhydro- 
naphthalene was always produced until all tho 
naphthaleno was converted into perhydronaphtha- 
leno (ibul, 1913, 4G, 527). Tho same authors, how- 
ever, obtained tetrahydrouaphtlialene from pure 
dihydronaphihaleno — prepared by tho exhaustive 
mothylation of ac-totrahydro-/?-naplithylamino— 
which they believed to bo 1.4-dibydronaphthalene, 
but which was actually tbo ].2-i8omor. 

A method by which Jx^heau and Pichon obtained 
tetrahydronaphthalene in a 90% yield consisted in 
enclosing a mixture of liquefied ammonia, sodium, 
and. naphthalene in an autoclave, and allowing it 
slowly to attain tho air t('njperaturo (Comptes 
rend., 1914, 158, 1514). In this reaction the sod- 
amido formed must influciioo tho course of tho 
hydrogenatinu, as nascent hydrogen alone does not 
convert naphthalene into tetrahydronaphthalene. 

In the ease of the hydrogenation of aromatic 
amijies, Sabatier found that the products obtained 
by missing a mixture of aniline and hydrogen ovi^r 
nickel at 190° C. were aniraonia, benzene, cyclo- 
h(‘xaiie, eyelohexylamine, dicyclohexylamiuc, and 
eyclohcxylanilino (Comptes rend., 1904, 138, 457); a 
mixture of 40 — 50% eyelohexylamine, 10% dicyclo- 
liexylaiuiiie, and 10% cyclohexylanilinc was ob- 
tained by Ipatiov by lieating aniline and hydrogen 
in presence of nickel at 220°— 230° C. under a high 
pressure for 50 hours; and Willstatter and llatt ob- 
tained dicyclohexylaminc as principal product with 
only 10% of cyclohoxylamino by shaking a glacial 
acetic acid .solution of aniline with hydrogen in pre- 
sence of platinum black in a closed vessel at the 
ordinary temperature (toe. cit.). 

Tho rodiietioii of a-n itronaphthalone to a-naph- 
thylaiiiino wdth an excess of hydrogen in presence 
of a catalyst at 330° — 3.50° C. was examined by 
Sabatier and Sondertuis (Comptes rend., 1,002, 135, 
225), who found that copper was tho most suitable 
catalyst, afi nickel gave rise to the elimination of 
ammonia and formation of tetrahydronaphthalene. 

With regard to this elimination of ammonia dur- 
ing tho reduction of aminos, the reaction ie rerersi- 
ble under suitable conditions, for Meyer and 
Tancen found that traces of aniline are formed 
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whou a mixture of benzene and ammonia is passed 
over nickel at 550° C. (Ber., 1913, 46, 3184), pre- 
sumably as the result of a simultaneous dehydro- 
genation of the ammonia and hydrocarbon. In 
order to determine whether naphthalene and 
ammonia behaved in an ;\nalogou8 manner wo car- 
ried out some experiments in which a mixture 
of ammonia and naphthalene was passed over 
nickel at 300° C., and obtained a yield of about 2% 
of base which appeared to bo a mixture of a- 
naphthylamine and 5.8-dihydro-a-naphthylaminc, 
and hydrogen was detected. I’lie reaction is pro- 
bably : — 

The possibility of simultaneous dehydrogenation 
occurring mu.st be taken into consideration in 
attempts to hydrogenate naphthalene derivatives, 
for the addition of hydrogen to an unsaturated 
aromatic compound in the prestuicc of ji catalyst 
may be reversed under suitable conditions, le.ading 
to a state of equilibrium between the hydrogenated 
and dehydrogenated compounds. In view of the 
results already obtained in the catalytic hydro- 
genation of aromatic compounds and amines in 

{ larticular, it was decided to ('mi)loy a nickel eata- 
y.st deposit(Kl on kieselguhr for our experiments 
on the hydrogenation of a-naphtbylamine and to 
carry out similar experiments with naphthalene, 
which might serve as a guide in the former case. 
The hydrogen employed was purified by passing 
through 40% caustic soda solution, concentrated 
Bulphuric acid, a heated copper tube containing a 
roll of electrolytic copper gauze, and a U-tube con- 
taining moistened caustic potash. 

The process adopted for the experiments, which 
should be regarde<l as preliminary and of a quali- 
tative natuni only, consisted in prolonged bubbling 
of hydrogen at the ordinary pressure through the 
purified substance, cither molten or dissolved in a 
suitable solvent, in presence of nickel deposited on 
kieselguhr, in a glass vo.ss<'l fittc'd with a condenser 
and an agitator capable of being driven at a high 
speed. 

Temperatures varying from 100° C. to the respec- 
tive boiling points wi^ro tried with nai)btbalcne and 
a-naphtliylaniino, in the absence of solvents, with- 
out result, except that th(*re was an appre(uabie 
evolution of ammonia in tin* latter case, particu- 
larly at the higher temperatures used. 

Negative results wore obtairuHl also in the case 
of a-naphtliylamine dissolved in such solvents as 
|)etroIeum ctlicr, toluene or sohuuit naphtha, the 
experiments being carried out at the boiling point 
of the solvent. The first positive results were ob- 
tained by using a boiling ethyl alcoholic solution 
of naphthalene, wlien it was found that hydro- 
genation oca urns:]. Under the conditions used, the 
roducts obtained were invariably mixtures wliicb, 
owever, could be si’paratcd readily. The first 
main product of hydrogenation proved to be 1.4-di- 
hydronaphthalcnc, anrl this appc.nrs to be the first 
instance of the preparation of a dihydro derivative 
in the naphthalene scries by direct hydrogenation 
in presence of a catalyst. A more prolonged re- 
action, or treatment of 1 . 1-dihydronapbthalcne in 
boilingetbyl alcoholic solution, bal to the formation 
of some tetrahydronaphthalene tog<>t}icr with a 
mixture of biwer boiling lif[uids, which were not 
examined closely, but were probably tlic more 
saturated derivatives. 

Hydro derivatives of naplitlialeiic wore of con- 
siderable importance in (Icruumy during the war. 
Tetrahydronaphthaleno or “ tetralin ” and deca- 
hydronaphthalene or dekaliii ” are valuable sol- 
vents and motor fuels which are now available in 
Germany in large quantities, and are maniifactur<‘d 
by the direct hydrogenation of naphthalene (Voll- 
mann, Farben-Zeit., 1919, 24, 1689). It is not 
within the scope of this present paper to emphasise i 
the importance of hydrogenated derivatives of 


naphthalene as motor fuels, but it should be noted 
] that these compounds, whilst having approximately 
I the same calorific value as naphthalene, are mobile 
; liquids, and that there must bo some stage in the 
: hydrogenation at which the compound will burn 
' like a fatty compound without deposition of carbon 
in the cylinder. 

An investigation of these compounds from this 
i point of view is at present in progress in collabora- 
tion with Captain F. S. Sinnatt, the rcsult.'i of 
I which will bo presented to this Society on some 
! future date. 

i With regard to a-nnphthylaminc positive results 
I were obtained also when the treatment was carried 
i out in a boiling ethyl alcoholic solution, but the 
hydrogenation was more satisfactory when boiling 
mixtures of ethyl alcohol and toluene or ethyl 
alcohol and solvent naphtha were used. 

In the latter case, the a-naphthylaniino was com- 
pletely converted into dihydro-a-naphthylamine by 
prolonged bubbling of hydrogen, the catalyst being 
n'placed by a fresh portion half way through the 
reaction. Examination proved this compound to 
he 5.8-dihydro-a-naphthylainine. Attempts were 
made to convert this compound into ar-tetrahydro- 
a-naplithylaiiiine by further treatment, but whilst 
there was evidence of some reiliiction taking place, 
under the conditions used, no satisfactory con- 
version occurred. In view of these preliminary 
results, an apparatus is being constructed which 
will allow the ('xperiments to be carried out under 
an increased prc'ssure, and when complete this in- 
vestigation will be continued. 

In conclusion, J wish to express my thanks to 
Mi.ss E. Levin and Mr. S. Loo, who havo carriinl out 
a large number of the experiments connected with 
this work, and to Messrs. British Dyestuffs Cor- 
poration (Blackley), Jjtd., who havo kindly supplied 
me with tlie sodium and a-naphthylamine required 
in this invt^stigation. 

Dyi'stuffs llesearch liaboratory, 

IMunicipal College of Technology, 

Manchester. 

Discussion. 

The Chairman said that the author’s results 
indicated that a certain reaction proceeded much 
more efficiently in the presence of a copper than 
it did in the presence of a nickel catalyst, 
although, so far as was known, the mechanism in 
the two reactions was the same. If the mechanism 
were the same it would appear that the condition 
of the catalyst, the temperature at wliich it was 
operated, and the concentration in which it was 
used might play a very considerable part in the 
results. Very complex mixtures were obtained in 
the hydrogenation of naphthalene, and most of 
the products were obtained as the rebuilt of 
secondary reactions. By removing the desired 
product from the zone of reaction quickly it might 
be possible to control the results. 

Professor Py.man .said that the naphthalene 
.series was connected in a very siinpb' maiiiK'r with 
derivatives of isoquinoline. Now the reduction of 
isoquiiioline and particularly of its derivative 
papaverine, had Imsui sludii'd pretty fully. Papa- 
verine was an isoquinoline containing three sub- 
stituents, inethoxyl groups in the 6- and 7-posi- 
tions. and a dirnethoxybenzyl residue in the 1- 
position. Reduction of papaverine gave, to some 
extent, tetrahydropapaverine, and also a dihydro- 
fiapaverim*, hut this was not analogous to any- 
thing Mr. Rowe had shown. It contained un- 
douhteilly a bi-cyclic ring in the place of the 
pyridine ring, the 1- and 3-carbon atoms l^ing 
unit-ed by a bridge^ for when it was de-grad<^ by 
suitable methods it gave derivatives of indene. 
This was perhaps interesting by way of contrast 
with the naphthalene series. In using sodium and 
alcohol in considerable quantities he found it con- 
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venient to employ the following method: The 
sodium was put in at the bottom of a large trait 
head fitted with a reflux condenser and a dropping 
funnel and covered with a small proportion of the 
alcoholic solution, the whole being heated in an 
oil bath, and the bulk of the alcoholic solution was 
then introduced through the dropping funnel; by 
this means the reduction of considerable quan- 
tities was conveniently ellected. Care was neces- 
sary with amyl alcohol. VVindaus, who had worked a 
great deal with cholesterol, had shown that in this 
case the action of sodium and amyl alcohol did not 
simply effect reduction, but also addition of an 
amyl alcohol residue. 

Mr. J. Baddiley said that, within certain 
limits, there appeared to be an analogy between 
addition in the case of hydrogenation and substitu- 
tion in the case of sulphonation of naphthalene. 
Apparently, in the hydrogenation of the naphtha- 
lene derivatives investigated, the reaction went 
through the p-di hydro compound to the ortho, just ■ 
as in sulphonation the first-formed product was | 
the a-acid which was then isornerised to the /^-acid. i 
In hydrogenation by means of sodium and alcohols ■ 
the author had shown that only in the case of i 
amyl alcohol did the hydrogenation pass beyond the | 
dihydro stage. Further progre.ss to the tetrahydro 
stage depended on the isomerisation of the 
1.4-dihydro to the 1.2-dihydro compound. It was 
possible that whereas other alcohols had none, 
amyl alcohol had a snccihc isomerisirig effect, this 
difference being parallod by the different isomeris- 
ing effect of difl'crcnt strengths of sulphuric acid 
in the case of sulphonation. Had the author tried 
the effect of the presence of amyl jilcohol in catalytic 
reductions H With regard to azo dyes ho bore out 
what the author had said about the analogy 
between the behaviour of tetrahydro-a-naphthyl- 
amine and that of certain amines" of the benzene 
serifs. In coupling with diazo compounds, how- 
ever, p-xylidine presented a closer analogy than 
did o-xylidiiic. 

Dr. T. Callan asked if the hydrogenated deriva- 
tives of the naphthylamines showed the same 
difference in their behaviour to nitrous acid, t.jj. 
in the difficulty of obtaining clear diazo solutions 
and (juaiititative absorption of nitrous acid, af did 
the corresponding nou-hydrogenaU^d tlerivatives. 
Had the effect of traces of water on the reduction 
proccvss been st died, and had other metals, such 
as calcium, beer <miployed in place of sodium in 
the reduction pi jcessp Further, if the hydro- 
genated iiaphthylarnine derivatives resembled the 
xylidiiios in their characteristics, did they conden.so 
vith bcnzaldehyde to form crystalline benzylidenc 
compounds siieli as p-xylidiiio gave, or non- 
crystalline compounds such as the other xylidines 
formed P 

Captain F. S. Sinnatt said that a compound of 
the nature of teirahydronaphthaleno which would 
have a fairly high calorific value and was a liquid 
should find a wide use as a fuel. The substance was 
no doubt easily soluble in alcohol, and if it would 
burn in tlie same, manner as a fatty compoutid it 
could he added to alcohol to increase its calorific 
value. 

Dr. J. A. B. Henderson remarked upon the 
difficulty in identifying the 1.2- and the 1.4- 
dihydronaphthalenes, and asked if the author had 
studied the action of (•hromyl chloride upon these 
two isomers. Cbromyl chloride had been used with 
groat success in the study of the constitution of 
the terpenes, and probably might serve to differen- 
tiate the dihydronaphthalenes. 

Mr. W. A. Silvester said that in referring to 
the use of hydrogenated naphthalenes as motor- 
fuels the author had not stated the boiling-points 
af the compounds. They sl^ould be comparatively 


high, and he had gathered that in Germany the 
impounds had been mainly applied ae substitutes 
for lubricating oils. It was possible that the use 
of high temperatures in the Sabatier-Senderene 
! process resulted in a cracking similar to that which 
occurred w'hon petroleum hydrocarbons were 
heated. 

I Mr. Rowe, in reply, said that tho secondary 
i reactions Which might take place in connexion with 
I <lirect hydrogenation (;ouId not bo better exompli- 
fi^ than in the case of the catalytic hydrogenation 
of aniline. Totrahydroquinolin’o and tetrahydro- 
I isoquinoline wore particularly interesting to him. 

I The former closely resembled monomethylaniline in 
I itH properties and tho latter benzylamine. The 
j N-methyl derivative of tetrahydroquinoliiio re- 
sembled diinethylaniline, for it formed a p-nitroso 
derivative, and condensed with benzaldehydo 
to form an aimlogue of Malachite Green, whilst 
p-aminotetrahydro(|uinoline behaved like an 
alkylated p-phenylencdiamine giving tho Indamine, 
Safranino, and Methylene Blue reactions. As all 
his experiments on the direct catalytic hydrogena- 
tion of naphthalene had been qualitative only, up 
to the present time, no figures could bo given as to 
tho ix'lative cost of tetrahydronaphthalene and 
other fuels. The analogy drawn by Mr. Baddiley 
between hydrogenation and sulphonation in the 
naphthalene series was interesting. Amyl alcohol 
Iiad^ been tried in the experiments on catalytic 
hydrogentation, but as it took part in the reaction, 
resulting in a complex mixture of products very 
difficult to deal with, its use was abandoned. It 
was true that tetrahydro-o-naphthylamine, whilst 
rc.sembling an o-xylidine in structure, more closely 
resembled a p-xylidine in properties. There was 
less difficulty in obtaining clear diazo solutions with 
tetrahydro-a-naphthylamine than with a-naphthyl- 
aminc. He hoped to have more to say with regard 
to azo dyes derived from hydrogenated amines 
when work, at pre.sent in progress, was completed. 
The effect of the presence of traces of water on 
reduction with sodium and an alcohol had been 
i studied. Dry alcohol was essential, for when 
naphthalene was reduced with 96% ethyl alcohol 
sodium, a product was obtained melting at 
3/ — 40° C. which was a mixture of 1,4-dih.ydro- 
naphthalene with unaltered naphthalene. Bam- 
lierger and Lodter stated that such a product 
remained unaltered on further treatment with 
sodium and ethyl alcohol, but he had not found that 
to he the case. This mixture was readily separated 
by converting the n.aphthalene into the picrate, but 
by repeated crystallisation from alcohol the melting 
point was only raised to 59° C., at which point it 
remained constant. Bayer’s patents, which he had 
mentioned, covered the action of alkaline-earth 
metals, which would no doubt give similar results, 
hut ho had only worked with sodium. The con- 
den.sation products of hydrogenateil amines with 
aldehydes had only been studied in the case of 
formaldehyde and ar-tetrah.vdro-/?-naphtliylamino. 
C. Smith (CJhem. Soc. Trans., 1904, 85, 732) pre- 
pared meth.yIone-tetrahydro-/l-naphthylamine, a 
product which on reduction was converted into 
methyl-botrahydro-/3-naphthylamino. The con- 
densation products of dihydro- and tetrahydro-a- 
iiaphthyl.amino with aldehydes wore being 
examined t now. The henzyliilene derivatives of 
these amines could lie obtained in large, beautifully 
formed crystals — a further example of the amines 
resembling p- rather than o-xylidiiie. The hydro- 
genated naphthalene hydrocarbons were soluble in 
alcohol, and it appeared probable that if a study 
of the series of compounds, naphthalene, the 
isomeric dihydronaphthalenes, tetrahydro, per- 
hydro, and dccahydronaphthaleno were made, as 
had been suggested, there would be some stage in 
the hydrogenation at which the compound would 
burn without the deposition of soot. He had not 
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tried chromyl chloride as a reagent for the identi- 
fication of the isomeric dihydronaphthalcnes. There 
was no real dignity in identifying these com- 
pounds ns the dibromides, provided pure specimens 
of these compounds wore available for comparison. 


Newcastle Section. 

Meeting held at Arrufitro-fHf CoUege on April 21, 
1920.' 

imoFESson r. r. nKOSoN in the ciiaiu. 

PFXrriNS IN VARIOUS PLANTS. 

nv AUTHUU J. W. HOUNRY, B.SC., A.I.C, 

In an investigation of the subsL(nc<« not usually 
determined in the analysis of cattle fomls, the 
pectins were found to vary greatly for ditferont 
foods. Examination of fresh plants by Fellenberg's 
method also showed that the methyl pectate content 
of different parts of plants varied greatly. 

Fellenberg has shown that various pectins yield 
35 — 46% arnbinose, 6—10%, methyl-pentosan, 50% 
galaetose, and 7 — 111% methyl alcohol on hydrolysis 
with soda, and his method of estimation depends 
upon the scission of Iho methyl alooltol on treat- 
iinuit with dilute caustic soda solution (see ,T., 1017, 
1190; alsoCheiu. Zentr., 1916, i., 530, and Rioclicm. 
Zeits., 191S, 85, 118). 

Fellenberg’s method not only affords a method 
of ostiinating small ouantilh's of methyl alcohol in 
the pri^sence of ethyl alcohol, hut gives very goiid 
comparisons of the methyl pectate content of 
various plants and furnishes data as to part of the 
hitherto undetermined coustitneiiis of food sub- 
stances. 

Thus, in the analysis of turnips, after the per- 
centages of water, protein, oil, solnblo carbo- 
hydrat(is, fibre, and ash have been determined there 
always remains about 2% of undetermined matter, 
and, as can ho seen from the following tables, the 
pectin eubistaiic'cs go far to make this up. 

As 5K)ine of the methyl compound is d<'stroycd in 
tho process of drying, the fresh material was used 
in later investigations, and the amount of <lry 
matter determined separately at tlie .same time. 
As will 1)0 seen from the tables, lliert' is in every 
case much more in the e])idennnl tissue than in the 
cortex. Also, when plant substances were affected 
by insec.-ts or by inei'hanical injury to the tissues, 
the subsequent wound 1 issue contained more methyl 
pectate than normally; for example, when living 
potato was scabbed by mechanical means, fucIi as 
cutting with a knife, more of the-e pt'ctius were 
formed in the wounded tissue. Also exi^Kwure of 
tho potato to light, as in «})routing, developed 
more pectin in the green Cf)id< rmis and inner cortex 
than IS found in the normal tul>er. 

It is highly probable that tliis pectin has a pro- 
tective effect, especially against insect atta(;k. 
Methyl alcohol secmis to be a strong irritant to 
insects, and the eju>e with whicli methyl alcohol is 
split off from the pectin seems to indicate that it 
would bo liberatcil by the digestive juices of the 
insect. This may explain the immunity of tho 
parsnip against insect attack when ooniparod with 
carrots or potatoc’e. 

Different parts of the same root vary in po^-tin 
content; e.g.^ parsnip near tho crown contain.s 
more than other parts of tlie root, in both the 
epidermis and cortex, just as tho dry matter and 
sugar content also vary. 


In tho tables the figures given for methyl pectate 
in tho dry matter and fresh material are average 
percentages for the whole, whole peel, or whole 
flesh, as the case may bo, although the moisture 
in every fiart of tho root under investigation was 
determined separately. 

I I oi Methyl pcctttte.j 


I Remarka, Variety. ° g In ! In 


part of root. 

! 

op 

o 

fresh 

mater- 

lid. 

dry 

matter. 

I>ry 

matter 

/o 

I'ortinip 

reel . . 

“ Hollow Crown " 

4 

414 

l.')-16 

84-4 

Flesh . . 

Nom^al 

4 

UOG 

11-70 

10-8 

Flesh . . 

Roiled 

1 

1-80 

11-24 

16-8 

Fiejii .. 

'/issue at- 
tacked by fly 

1 

5 

20 

25 

CarrfFt 





Peel .. 


2 

2S5 

11-6 

19-6 

Flesh . . 

Normal 

2 

1-06 

7-06 

13-26 

Whole rout 

Snrall. ill-Rrown and 
attacked by fly. 

4 

1-75 

12-0 

14-6 

Potato 





JT*1 

Normal “Ally" 

2 

0-83 

4-16 

20 

Flc.sh . . 

M „ 

2 

0-17 

0-68 

19 

IVel 

Green (exposed 
to light) 

1 

! 1-21 

5-04 

24 

Flesh . . 

Exposed to light .. 

1 

: 0 :i2 , 

1-60 

19 

Peel , . 

MeclmuicalJy in- 
jurwl ,, 

2 

116 i 

6-10 

20 

Whole . . 

j “ Up-to-date “ 

i 

0-45 

1-64 

1 27-2« 

Oafdentwede 





1 

J’bcl . . 


2 

3-20 

16-67 

! 19-2 

Flesh . . 


4 

, l)-90 

0t)6 

14-41 

Softtumip 
Whole .. 

Mixed 

2 

! 0-68 

6-85 

8-5 

Swede 






Whole 

Mixed “ TTp-to-dato ” 

! dr. " Galftdonlau “ 

2 

1 0-82 

6-70 

12-2 

Whole .. 

•* Up-to-date “ 

4 ; 

1-18 

9-08 

13 

Garden bed 





Peel .. 


o 

3-8 

U-75 

25-75 

Flesh . . 


2 

1-25 

10 

12-5 



Number of 
determina- 
tion, s. 

Peroentitge of 
mutltyl pectate 
in dry matter, 

J'ruU peelt — i 

Orsiigo 

. . ' 2 

25'?? 

Apple 

. . 2 

l’7-3 

LegumimuR tMdt — < 

Rean spermoderm . . 

.. 1 1 

6-34 

ICmbryo 

.. 1 

1-4U 

Karthnut spoDnodorm 

1 

6-56 

Embryo 

: 1 

3-20 

VakeR — 

Linseed 

. . ' 2 

2-61 

Palm kernel . . 

. . 2 

0-27 

Linseed chiitf 

1 

2-47 

Oat straw 

3 

(J'80 

Mtuidow hay . . 

4 

1-20 

Malt 

2 

1-34 

Bran 

2 

0-12 

Ordinnrn cork . . 

2 

2-49 


In conclusion, it may ho suggested that a metl 
compound niiglit form an efficient spray againsc 
insect attacks, although at j) 2 csent the expense 
of such coinf)oun(is seems to he prohibitive. These 
investigations are i)ro<et‘ding. 

I have to thank Mr. Collins, of tho Agricultural 
Department, Armstrong College, for his kind 
assistance and snixirvisinn in this work. 


Communications. 


PROPERTIRR AFFECTING STRENGTH IN 
WHEATEN FLOUR. 

UY V. J. MARTIN, M.A. 

Strength of flour , — One of the greatest draw- 
backs in the study of wheaten flour has been the 
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multiplicity of definitioni of “ strength " : the most 
recent of these, that of Humphries and Biffen (J. 
Agric. Soi., 1906, 1, 1), defines ‘‘strength’’ as the 
capacity of a Hour to produce a large and well-piled 
loaf; it is certainly a statement of what the miller 
means by the term, and this definition is useil 
throughout this paper. Strength, therefore, is 
obviously a quality or a combination of qualities, 
tho measure of which c.an only l>o judged em- 
pirically, unless and until it is possible to give 
accurate and quantitative significance to the words 
“large and well piled.” Empirical judging in the 
form of “ Bakers’ marks ” is at present tho only 
way of obtaining a final judgment as to tho strength 
of a flour, and the object of the work recorded in 
the present paper was to find out whether flours 
of different “strengths” possessed any qualities 
which could be determined by chemical or physical 
means without a baking trial. 

Effect of (jlvlcM on “ large amount 

of experimental work on “ strength ” in the past 
has been concerned with the amount and proper- 
ties of tho gluten. One of the earliest methods sug- 
gested for ostinuating strength eonsistexi of wash- 
ing away tho starch and drying and weighing the 
residual gluten. Experience of this method^ how- 
ever, showed that tho amount of gluten did not 
dotcrmiijo the baking quality, and therefore the 
cause of strength should sought in the quality 
rather tliau ti. <iuautity of tho gluten. Consider- 
able advance made by the inve^stigations of 

Osborne (rf. J., 1895, 293), who showed that gluten 
must l>e r<?ganle<l as consisting of two proteins, 
gliadin and gltiU'iiin, which could bo separaU'd by 
their difi'er('iice in solubility in dilute alcohol, in 
which gluten in is insolubh'. Applying this fac.'t to 
tho prol)lein of strength, Eleurent (Coinptos rend., 
1890, 755) examined a numl)er of flours, and 

stated that the proportions of gliadin to glutenin in 
good gluten (J.c., from a .strong flour) was as 3.‘1, 
and that any departure from these proportions was 
accompanh'd by a lowc ring in quality. 

AVorking mi similar lines, Guess (J. Amer. Chem. 
Soc., 1900, 203) coiicliuh'd that both a high ghit/Cn 
content and high gliadiii-glutt)nin ratio w^ero 
V', associated with strength. It »vas found, ho’vever, 
by experience gained in actual baking, that these 
results were not sufficient to assess the “ strength ” 

; of a flour, a.’'d lat/Cr work by Fleurent (Comptes 
rend,, 1901, 1421), in which ho determined the 

; gliadin by a m \ and rajiid metbod, showed that 
, variatiou.s in gliadin content of ditferent flours did 
not affect Ibe. “ strength ” to an extent appreciable 
for the purposc'.s of the baker. 

* Effect of gas-product n(j cajmeity on strength.'^ 
— ^Wood (.1. Agrie. 8ci., 1907, 2, 139) divuleci the 
'factors afl’ecting strength into two elas.se.s, viz., 
affoeting the si/e, and those atreeting the 
MMpe of the loaf. He considered that tho eapaeiiy 
a flour for giving off gas when incubated with 
yeast and water was the factor which in the first 
^Alit.ance determines the size of tho loaf. Further 
by Humphries and Simpson (7th Int. C3ong. 
;^^|)pl. tfliem.) suggested that it is the gas evolved 
the latter stages of fermentation which is the 
Siore important factor, 

^ EZ/ref of mincio] conslituciih on strength 
SpOTitinuing his research{‘s on “ strengtli,” Wood 
KJ. Agric, Sci., 1907, 2, 293) drew attention to the 
Blf('ct of varying concentrations of acids and salts 
Eon the phy.sical condition of tho gluten, and sug- 
Sgosted that the relation between the coTicentratioiia 
lof acid jind soluble s.'dts in the flour is the hictor 
ton which the shape of the loaf depends, Suhse- 
Iquentlv (“Technology of Breadmaking,” Jago, 
Ip. 32.3) Wood found that the salts having the great- 
lest influence were water-soluble phosphates, and 


that a high percentage of soluble phosphates was 
associated with good gluten. Hardy (Brit. Assoc. 
Reports, 1909) also dealt with the influence of elec- 
trolytes on the eohe.sive power of gluten? It may 
be remarked here, how<!ver, that it is doubtful 
whether the concentration of electrolytes in flour 
can affect practical baking rcsuH.s, .ns in normal 
breadinaking it is customary for tho baker to add 
over 1% of salt to the flour, an amount many times 
in exee.SH of the soluble mineral constituents natur- 
ally present in flour. 

Effect of enzymes on “ strength.^' — A consider- 
able amount of work has been carried out in recent 
years on the amylolytic .and proteolytic enzymes of 
flour (Baker and Ilulton, J., 1908, 368; Ford and 
Gntbrie, ihid., ^189). The chief points established 
having a bearing on tho present paper are (1) that 
tho pre.se.nce of an amylolytic enzymo is necefwnry 
to provide the sugar required for yeast fermenta- 
tion, and (2) that the presence of a proteolytic 
enzyme has distinct delcterioiia effect on tho balnng 
qualities of tho flour. 

Ex PKRI MENTAL. 

Scope of experiments. — From tho above resume it 
will be seen that tho following have been suggested 
as factors determining strength : — 

(a) Tho total amount of gluten. 

(b) The gliadin-gluienin ratio. 

(c) The .unount of gas which can be obtained by 
fermentation. 

(d) The conoontration of electrolytes, especially 
phosphates. 

Th(* prt'senl paper records the experiments carried 
out on all these points with a number of flours, 
together with ob.servations on tho gas-retaining 
capacity of the dough, the water-soluble proteins, 
and tho baking marks. 

In .sel ecting flours for experimental work earo 
was taken k) avoid those which might have been 
treated nrcviou.sly by tho miller with soluble dia- 
stati(;, pliosphoric, or ammonium compounds. 

Effect of the gas-producing capacity on the 
strength of flour. — Previou.s work has shown the 
effect of gu.s-making capacity on the size of the loaf, 
and some attempt.s h.avo been made to correlate size 
and gas-producing capacity. As it did not appear 
that size invariably corresponded to the ga.s pro- 
duced, ilie following experiments were carried out. 
Six flours were solect/od and bak(>d under laboratory 
conditions, the following amoiinLs of materials 
being used in each case -Flour, 75l)g., water 400g., 
salt T2%, yeast 1'0%. The doughs were made up 
and alhnved to feruient for 4 liour.s, at the end of 
ndiich time they wore handled, weighed and placed 
in tins to prove, tho proving period being 45 mins, 
‘rhe tlonrs wiwe then baked and the resulting loaves 
measured three hours after being removed from the 
oven. At tho time of m, a king up the doughs each 
wax p.amph'd and aliquot portions, enclosed in tubes 
eonneeted with a gas-measuring apparatus, were 
incubated at 29° C., readiugs being taken to cor- 
rospoud to the proving period, and the total gas 
at 24 hrs. The results in 3'able T. show that neither 
the tefuNg.as nor tho .a,moiint liberated during tho 
proving p<n'iwl determines the size of the loaf; — 

It appeared that five of the flours used were 
good gas-producers, and the sixth fairly good; it 
w;as therefore decided to select a flour with poor 
ga.s-makiiig capacity and by tho addition of dia- 
static reagents to incrtuiso the amount of gas pro- 
duced ill order to determine if this increase was 
reflected in the size of tho loaf. A sample of North 
Ru^an flour was selected and baked under the con- 
ditions doBcribed for the previous experiment, the 



248 T 


MARTIN.— PROPERTIES APFECTINa STRENGTH IN WHBATEN FLOUR. [July 81, 1920. 


Table I. 



i 1 Gm 1 

Ghs 


Total produccl 

produced ! Volume 

no. 

1 go?, from com- 

during of loaf. 

of flour. 

1 c.c. lucucomcnt 

proving . 


1 ! to oveu. 

IK'riod, 

i 

; c.c. 

c.c. 


6A 

479 

isr. 

47 

1 182.5 

8 C 

42() 

143 

48 

2000 

2C 

422 

152 

48 

1 2050 

10 

417 

148 ! 

47 

2000 

3 A 

407 

142 

40 

1875 

7 A 

3:15 

159 ; 

;i8 

3075 


same proportions of Hour, wator, etc., beinp: used. 
The diastsitic reagt'iits added wore pure diastase, 
and the proprietary preparations known as 
“ Diastafor ” and It will Iw seen from 

the figures j^iven in Tahhi II. that there was an 
inero;i.so in .size in thei case of each of the diastatic 
roaj 2 ;ents added 

From these experiments it is seen that wliereas 
the total amount of y:as does not permit a value to 
bo assigned to the size of the resultant loaf, yet in 


on the first rise eliminates any effects due to the 
I rate of gassing. 

I The effect of the quantity of gluten present was 
: first examined. A strong flour^ containing over 
i 12% gluten, was selected and diluted with calcu- 
I lated quantities of wheat starch so that the per- 
; centage of gluten present in six mixtures varied 
from 7‘5% to 12 02% . The doughs wore made up in 
j the following proportions: — Flour and starch 20g., 
i water llg., salt r2%, yeast 1'0% . The doughs wore 
' then rammed down into measuring cylinders and 
! incubated at 29° C., the gas given off during for- 
! mentation being collected over brine in another 
. .std of cylinders, and the volumes of the doughs 
I and the amounts of gas produced were read at fre- 
I quent intervals (Table III). Curves plotted to 
show the relation between the amounts of gas goner- 
j ated and the volumes of the doughs were fairly 
I regular for the first part of the experiment, but 
I erratic for the latter part, the irregularity coin- 
I ciding with the appearance of holes in the sur- 
i face of the doughs (the equivalent of over-proving 
; in baking practice). Consideration of the doughs 
I was therefore limited to that period preceding the 
' a Plica ranee of the holes . 


Table III. 


Ref. no. 

rorocii' 




Times at which readings were taken (minutes). 




flour. 

tage oi 
gluten. 


Start. 

4.5 

55 

C5 

1 80 ; 

90 

100 

110 j 

120 

130 

__ 



— 





..... 

— 


- — ■ - 


- — 

7 A (a) 

7-5 

Volumes 1 

0 

14 

1 

1 25 

30 

35 

40 

44 

48 

58 

(b) 

8-5 

of gnu 

0 

1.5 

' 21 

' 26 

:i2 

36 

41 I 

45 

50 

67 

(0 

95 

produced 

0 

U 

19 

i 24 

29 ; 

34 

:39 j 

43 

47 

66 

(d) 

10 5 

in c.e. j 

0 

U 

19 

1 25 

31 ; 

35 

40 1 

‘15 

60 

: 60 

(e) 

120 


0 

1:3 

18 

; 24 

29 : 

34 

39 1 

43 

49 


7 A (a) 

7’5 1 

Volumes 1 

2.8 

42 

45 

; 50 

1 54 i 

55 

50 ; 

57 

57 

: 68 

(b) 

8-5 1 

of the 1 

28 

42 

46 

i 51 

55 I 

57 

58 

59 

69 

' 00 

(0 

9-5 

doughs 

28 

41 

4:> 

1 .50 

55 

58 

50 

01 

‘01 

' 03 

(d) 

10-5 ’ 

in the 

28 

42 

40 

' 52 

.57 ! 

01 

Oil 1 

03 

63 

65 

(e) 

120 

cylinders i 

1 28 

42 

' 40 

' 52 

57 1 

62 

08 i 

08 1 

08 

70 



in c.c. ' 

1, 


1 




! 

1 



— 




.... _ 

— 

__ — 

_ 




... 

— — 

— 

— 


order to obtain a largo loaf an adequate supply of 
gas must be available : a deficiency of gas can, 
however, bo rectified by the addition of suitable 
diastatic preparations. 


Table II. 



Vol.ofl«af 

1 

Jlakers’marks 

Treatmeut. 

Iai)oratory 

Increase 

(l)aked in 


baking. 

in size. 

bakcliousc). 

Untreated 

c.c. 

2100 


1 7.8 

0 -1% Pla.stafur 

. . : 2550 

21 

84 

0 -02% l)i;istubo 

2075 

27 

88 

015% G.E.j, .. 

2725 

28 

88 


Effect of the amount of gluten yrcsent on gas- 
retention . — It being generally accepted that the 
figures relating to ga.s production are not sufficient 
to indicato tho size of the loaf, the next factor 
considered was the capacity of a flour, when in the 
Btate of dough, to retain the gas produced. 

• 

In tho following method of estimating tho gas- 
retaining power of a flour the volumes attained by 
tho dough.s during tho first rise {i.e., during the 
first 2 or 3 hours) was considered, sinco it was found 
by experience that the rate of gas production dur- 
ing this period was approximately tho same in all 
cases. At later stages during the fermentation the 
rates of gas-producing vary greatly for the different 
flours and in some cases the amount of gas pro- 
duced is not sufficient to distend the dough to its 
maximum size. Tho consideration of the volumes 


I Table 111. shows that tho rato of gassing was 
1 very even throughout the series of doughs, but 
that the volumes of tho doughs varied considerably, 
i It will Ik) seen that the amount of gas retained 
i by the various doughs, after tho evolution of 45 c.c. 

! in each case, varies with the percentage of gluten 
I in tho dough. 

1 Variations in power of gas-retention of the glutens 
i from different flours.- — Attention has frequently 
ixHui called to tho variations in tho physical pro- 
perties of the glutens derived from different flours, 
and experiments were therefore made to see if there 
were any marked differences between the gas-retain- 
ing power of those glutens when fermented under 
1 similar conditions, the percentage of gluten in tho 
' flours being tho same. A series of flours was taken, 

! and after determining the amount of gluten pre- 
I sent, tho flours were diluted to a common gluten 
content of 70 % by tho addition of pure wheat 
! starch. Doughs were then made up in tho following 
; proportions : — Flour and starch 20 g., water 10*5 g., 
j .salt r2;', yeast ]’0%. Tho doughs were rammea 
I down into measuring cylinders and fermented at 
29° C. as in the previous experiment. Tho amount 
; of gas evoha'd and the volumes of tho doughs wero 
{ rcafi at frequent intervals ; the readings are given in 
: Table IV. 

; The gas-retaining powers of tho doughs are given 
in Table V., from which it will bo seen that there 
I is marked difference in tho gas-retaining powers of 
! the glutens from various sources . 

j Comparison of the chemical and physical pro- 
j perties of flour with baking properties . — A number 
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of factors having been suggested as having some 
effect on the strength of flour, it seemed possible 
that if an examination of the flour, embracing all 
these points, were made, some combination of 
factors might be found that would indicate the 
baking values of the flour. Straight grade flours 
from single wheats were selected for examination : 
those flours differed widely in baking properties 
and in origin, including wheats from England, 
Russia, India, Australia, and North America. Tho 
following determinations were made in each case : — 

(1) Total gluten, determined by estimating tho 
total nitrogen and multiplying by 5'7, also by wash- 
ing out the gluten and drying at lOO'^ C. 


Table 


Ref. no. 



'I'lmca 

flour. 


Start. 

6U 70 

9 A 


a 

23 28 

8 A 

Vol. nf ti 

u 

23 28 

7 A 

1 ) 10(1 uced, 

0 

23 28 

6 A j 

c.c. 

n 

2 1 25 

5 A 


0 

21 25 

9 A 1 

I 

25 

45 49 

8 A ! 

Volume of ' 

2.3 

44 49 

7 A 1 

(louKh'', 

25 

43 48 

6 A 1 

c.c. 1 

25 

42 46 

3 A ' 

( 

25 1 

40 44 


(2) (jlds-retaining iioieer of gluten . — This was 
estimated empirically as described above, the flour 
being diluk'd with starch to a gluten content of 
7%. In order to give a numerical value to this 
factor the gluten from No. I Northern Manitoban 
Flour (Ref. No. 7 A L)wfls taken as tho standard, 
and the gas-rctnining capacity of the gluten under 
examination is expressed as the ratio of tho volume 
of its dough to the volume attained by tho samo i 
weight of the standard under the same conditions. 
Tho ratio is, of course, a measure of the total 
volume attained and not of the increased volume 
duo to gas-retention, but it has proved convenient 
as it is more closely related to the . observaMons 
made in baking trials. 

Table V. 


Ref. no. of flour. 

\'ulume of (lou^li. 

Gluten. 

5 A 

4(;o 


6 A 

49 '5 

7% In 

9 A 

.31 '5 

eacli 

7 A 

550 

case.^ 

8A 

57-5 



(3) dos-retaining power of flour, estimated by 
multiplying tho percentage of gluten in the flour 
by the gas-retaining power of tho gluten. 

(1) ('rude gliadin . — The flour was treated with i 
50% alcohol (by Aveight) in a Soxhlet extractor, ' 
using the Jiiinimum quantity of liquid. The ex- ' 
traction Avas alloAved to proceed until no further 
prokin was extracted. U.sing 1—2 g. of flour it 
was found that all the alcohol-soluble protein Avaa 
removed in 3 hrs. 3Iio nitrogen in the extract : 
multiplied by 6-7 is taken as “ Tudo gliadin.” 

(5) (tlutenin.— The crude gliadin nitrogen sub- ' 
tracted from tho total nitrogen was taken as the ! 
glutenin-nitrogen. This figure multiplied by 57 ; 
gave the amount of glutenin. 

(6) Water-soluhle extract.— 25 g. of flour was 
treated with 250 c.c. of water for 3 hrs. at 24° — 


I 25° C., the mixture being thoroughly shaken at 
I half-hour intervals. At tho end of 3 hrs. the mix- 
I turo was filtered, tho filtrate evaporated to dry- 
i ness in the water bath, and the residue dried at 
; 100° C. 

(7) Water-soluble nitrogen.— Tho nitrogen in tho 
filtrate from No. 0 Avas estimated. 

(8) Water-.soluble phosi)horu.H. ---The phosphorus 
in the filtrate from No. 6 was estimated and taken 

: as the solublo phosphorus expressed as PjOj. 

(9) Ac-iditif . — 5 g. of flour Avns mixed with 50 c.c. 
of water and tho mixturo immediately titrated 
Avith sodium hydroxide, pbenolphthalein being used 

IV. 


whii'h ro.adinj^s Avere taken (mimitc.*!). 

80 j 90 I 100 no I liiO 

S3 30 44 48 .'>3 

33 38 43 48 33 

33 37 43 47 .31 

30 34 39 43 48 

30 3.J 40 i 44 ' 48 

ol 3 m 3m .34 33 

33 50 38 38 37 

32 65 55 50 50 

48 49 50 50 50 

46 ; 40 40 47 48 


as indicator: the result was expressed as g, HjiSO^ 
per 1(){) g. flour. 

(10) Gas-producing cnp.icity was measured by tho 
method suggested by Wood (toe. cif). A dough was 
made up of 10 g. of flour and 5 g. of Avater, with 
1*2 % of salt and T0% of yeast, and fermented at 
29° C. for 24 hours. Tho amount of CXL produced 
in that period Avas taken as tho gas-producing 
capacity. 

(U) Baking properties . — The flours were baked 
by a short, sti'nighl dougli process, tho fermentation 
period in the troughs being four hours. Two series 
of trials Avere made ; in one scries nothing was added 
to the flour, Avhile in the other series enough 
diastase Avas added, where required, to render the 
flour able to pro<luce sufficient carbon dioxide on 
fermentation. Each trial consiskd of baking about 
ten “cottage” loaves and two “tin” loaves. 
Rakers’ marks Avero awarded by Mr. A. E. Hum- 
phries, under Avhose direction these trials were 
made. Tho standard to which these marks refer 
is that of No. I North Manitoban flour 100 and 
Average English 65. Under this .system of marking 
a good household flour has a mark of about 84. 

The results of the examination of tho flours are 
given in Table VI. Attention is called to the dif- 
forenco in Rakers’ marks due to the addition of 
diast.'ise only. 

The figures in Table VI. indicate that there is no 
<onnexion lietAveeu the gas-retaining power of tho 
gluten and either the amount of Avater-soluble ex- 
tract or Avater-solublo phosphorus or acidity. 

Also, tlf('re is no definite relation lietAAmen cither 
the crude gliadin or glutenin, or the ratio of these, 
and the gas-rctaining poAver of the gluten. 

Extraction of water- soluble, protein by dilute 
alcohol . — Tho Avork of Chamberlain (J. Amer. 
Chem, Soc., 1906, 1657) demonstrated the presence 
of proteins other than gliadin in tlio alcohol-soluble 
extract, and expeiimoiits were accordingly carried 
out to see if the water-soluble proteins were also 
soluble in 50% alcohol. 
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A flour was first extracted with 60% alcohol in ! be due to their action on the water-insoluble pro- 
ordor to estimate what has previously been termed I tcins, convortinp; these into a soluble form. Ex- 
in this paper “crude i 2 ;liadin.’» Another sample of i periments were therefore made to see if the action 
the flour was extracted with water by .shaking ; asKifj:ned to the proteolytic enzymes was directed to 
vigorously tor 5 min., contrifu‘j;in^, and decanting; ' tinnsfoiminj^ the gliadin or the glutcnin into water- 
through a filter. The residue was then wa.shcd yohjhle proteins during the earlier stages of their 


Tahle VI. 



]>ry 

Lltih-ii 

rnole 


W:.UT- 

Ref. no. 

i 


<au- 

of 

1 (Oy 

X .'> 7 

gluiOin. 

tt-niii. 

moIuLIo 

flour. 


(A.) 

'.0 

"o 

protf'iiis 

8 A 

1 2 i;.") 

l2-()'.( 

5 !t0 

(MO 

1-45 

1-40 

7 A L 


1 ML 

5-0!) 

5-4:1 

103 

n)-2o 

11-10 

(•>•0 1 

5-3(5 

2-07 

104 

9 A 

12S0 

IL’-Od 

12-51 

IMI 

5- 93 , 

6- 43 

(1 (51 

6 00 

1-07 

1-57 

102 

ii-m 

11-23 

5-87 

5-30 

1-9(1 

101 

J l-'.5 

IMO 

5 97 

.5-10 

2-07 

107 

12(10 

1 l-S! 

5-11 

6-71 

M5 

2 A 

S;iu 


4 03 

4 32 

1-74 

r» A 

; 7-34 

7-5S 

:i'.)8 

3-00 

2-C2 



Wiiler- 


(JiiH-pro- 

Gas-rc- 

(ias-ro- 

Bakerb’ 

luurkb 

Wafer- 

.-wliiMo 


diiciiiff 

taiiiini^ 

taininK' 




I'liod- 

Acidity 

lll'iiie. 

1)0 wir of 

capacity Nothliu,! 

Dla.bta.-:e 


plioru!*. 

% 

c.c. 

Rlnteri 

of flour 

added. 

added. 

% 

% 



(15.) 

(«BxA) 



4-7(> 

-087 

•111 

142 

C-98 

11-75 

90 

100 

-1-G3 

-085 

■111 

140 

10 

11-41 

90 

100 

6-08 

-i:52 

•073 

100 

0-98 

1 1-17 

70 

88 

5-45 

■104 

-oos 

lOo 

0-87 

10-71 

82 

85 


•L‘<4 

•100 

over 250 

0-88 

10-41 

85 

85 

5-14 

•OCO 

•051 

1 10 

0-93 j 

10-4 4 

72 

84 

5-04 

•072 

-052 

100 

0-9‘4 1 

10-40 

72 

84 

4 :45 

•184 

i -117 

101 

()-8;l 

9-80 

72 

82 

7-00 

■212 

•100 

193 

0-83 1 

G05 

65 

1 65 

(1-00 

■220 

‘ -11!) 

220 

()-83 1 

0-20 

05 

1 05 


with water by shaking for 2 min., centrifuged, and 
decanted through a tiller and the niirogtui esiimato<l 
ill the mixed filtrateH. The whole of the water ex- 
traction was carried out in 15 min., the flour being 
separated from the sol u Lion by centrifuging, so that 
practically no flour was in coutact with the water 
in the filter paper. I lie wat<'r-extract<;d flour was 
then extraett'd with 50 - ah'ohol, and the nitrogiui 
in tho extract e.stiniated. The results (Table \ II.) 
sliow that 50 ^ alcoliol dissolve.s a considerable pro- 
portion of the vater-soluble proteins: — 

T.\nr,K Vir. 


MaUriiil Snlrcnt. NUm-on. 


1. Flour S, .. .. oO"., .tlcohiil. 1-0<1 

‘2. Flour S w-M.-r. 0-21 

3. Kwitluc from 2 . . i alnihul. O SO 


Effect of time in ihe estimafion of the water- 
soluble pwteins . — Difhcnlties experienced in esti- 
mating the amount of protein .soluble in water indi- 
cated that the length of time the flour was in con- 
tact with the water had an appreciable etfec*t on 
the amount found, and the following experiment 
was thereforo made in order to a.scertain tho quanti- 
t.ntivo significance of the period of extraction. A 
sample of Sudan flour was extracted for perioils 
varying from 15 min. to 4 hrs., and ^he res u Its ^ 
(Table VIIT.) show that tho amount of soluble 
tein found increases with the period of extractiorr. 
This increase is thought to lie due to the action ol 
proteolytic enzymes, the presence of which have 
previously Immmi (lemonstrated in some Uour.s (Ford 
and Guthrie, loc. cit.). 


Table VJIT. 


Tlui« of extraction 


15 mkis. 

1 hour 

2 honrH 

3 hours 

4 hours 


SoliiLle protein, 


102 
1-30 
1-21 
1 40 
1 If) 


Source of increase of water-soluble proteins — 
Amended gliadin figure . — Previous workers have 
noted the presence of proteolytic enzymes in flour, 
and tho increase in soluble proteins is thought to 


action. A sample of tho flour used in tho previous 
<'xp('riment was therefore extracted with water at 
;U)'’ C. for t.i hrs., and after removing the water- 
solulile protein the residue was extracted with 50% 
ahohol. The results recorded in Table IX. indicate 
lliat iho walcr-soluhlo prntein.s have increased at 
Lhe expense of the alcohol-soluble proteins: 

Table IX. 


M.atorul 

Striven t. 

Duration of 

' Nltrojfen. 

c.Miactetl. 


extraction. 

: 

I.FlonrS. 

5o°,', alcohol. 


I -00 

2Jriour .8. 

water. 

It hrs, at 30"^ C. 

, 0-42 

3 Reiiiduc t'n>ni 2 

50% alcohol. 

— 

0-54 

•l.Floiir 8. 

walcr. 

15 iiiluutea. 

^ 0-21 

5. fle.suluo from 4 

.50% alcohol. 

■ 

1 0-80 


Since it appeared tliat the greater proportion of 
tho water-sol II bio protein wa.s also soluble in 50% 
alcoliol, and tliat tho increa.se in tho water-soluble 
proteins, formed by incubating flour and water, was 
accompanied by a corresponding decrease in the 
alcoh()l-solul»le pi'iUeins, it wa.s (If'cided to amend 
the “ Crude gliadin ” figure by deducting from it 
llio amount of protein found soluble in water after 
a long extraction period. I’ho result obtained was 
called lhe “Amended gliadin ” figure, and in tho 
nielliod used for dedermining the wator-solublo pro- 
tein Ihe exlraelion lasted .‘3 hrs. 

eUition of “ omendfid ijiiudin*' — glutenin ratio 
to gas-retaining power of gluten . — The “ amended 
gliadin ” figure wa,s estimated for tho series of 
flours previously dealt with, and tho ratio of tho 
“ amended gliadin ” figure to tho glutenin calcii- 
l.'ited. The resiilt.s, compared with tho figures ob- 
tain('«l in the cylinder experiments for gas-rotaining 
capacity (Table X), show that thi^ro is a fairly close 
agreement between the amended gliadin-gluttmin 
ratio and the gas- retaining power of the gluten, a 
high ratio corresponding to a gexx! gluten. 

Cf/mparison between amended gliadin'^ figure 
and bakers' marks. — Since tho gas-retaining capac- 
ity of a flour i.s correlated with tho “amended 
gliadin-*’ glutenin ratio, and also with tho amount 
of gluten presrmt, it was thought that the 
“ amended gliadin ” figure would giro a good in- 
dication of tho size of the loaf. Table XI. shows 
! that there is a close agreement between the por- 
i centago of “amended gliadin” and tbo bakers’ 
’ marks (diastaso added where required). 
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Table X. 


Kef. no. 
o? 

flour. 

Ahxihol - 1 
soluble i 
nitrogen 
% 

Water- ' 
soluble . 
nitrogen 
% 

Amended 

gliadin 

uitrugon 

Olu- Amended 
touiu gliadin- 
nitrogen glutouin 
( % ratio. 

Gas- 

ret.aining 
power of 
gluten. 

7 A L 

lo.io 

0-216 

0-804 

1 0-952 

0-843 

100 

8 A 

1051 

0-25o 

0-7U(i 

1 1-071 

0-744 

0-08 

io:j 

i- 0 (;o 

0-:563 

o-Gu:» 1 

! O-UIO 

0-739 

0-98 

lOi 

1-04!) 

()-:i6l 

U 685 ' 

0-011 

0-7.51 

0-94 

iin 

JO:io 

0 :(44 

0-6.S6 

0-010 

0-729 

0 03 

9 A 

0'9iJ 

0-275 

0-(i77 

1 050 

0-644 

0-88 

104 

1-040 

o-aiCi 

0-6<J4 

1-160 

0-.50.S 

0-87 

107 

O'Syt) , 

0-2.M 

0-642 

1-176 

0-.545 

0-83 

Z A 

0-712 ' 

o-:tno 

0-403 

0 748 

0-539 

0-83 

6 A 

0-098 ! 

0-35.5 

U-343 

1 0-632 

0-543 

0-83 


1 ■ i 

i 

Table XI. 

1 

Ivef. no. of Hour. 

1 Aiiuinded gliadin 

Bakers’ marks. 


figure. 


7 A 1. 

1 4 -.58 

100 

H A 

1 4-54 

100 

JO.O 

:3-06 

88 

104 

3-96 

85 

9 A 

3-86 

85 

102 

3-02 

84 

JDL 

3-01 

84 

107 

3-66 

82 

2 A 

2-30 

65 

5 A 

1-05 

05 


Combination of yas-prodacimj and gas-retainin(j 
capacity. — lioLh ihoso factors exert u {^reat iiiJIu- 
eiice oil the re.sulting loaf, and an ordinary baking 
trial does not indicate either the capacity of gas- 
rodtiction or the power of gas-retontion. It is, 
owever, a simple matter to estimate the gas-pro- 
ducing capacity of a Hour, and where deficient to 
increase it by the addition of a suitable diastatic 
reagent ; when this is done, the baking of the result- 
ing flour demonstrates the capacity of tho flour to 
retain the gas liberated within the dough. 

The series of flours already dealt wdth were baked 
under these conditions, and tho ga.s-retuining 
capacity and “ aniended-gliadin ” figuro compared 
with the bakers’ marks (Table XI 1.). It will be 
semi that thes*' three sets of figures are cles<dy t.or- 
related. In tho same table the figures for gas- 
nodiiction. tho amount of diastase added in tlie 
orni of “diastai.r,” and tho caleulated gas-pro- 
ducing capacity c tho result of adding disastaso 
are given, in order to show how tho absence of gas- 
])i-()d\icing power is overcome. 

Taiu.k XII. 


Calc. 


KcT. no. 
of flour. 

: Origiaal i Plasfa.seJ gas-pro- 
' gas-pro- iiiMed , diu-tng 
during ' (=% Icap.Hcity. 
eapacity. diasta- : Dl-sstase 
: for). , added ] 
, ' ,(approx.)j 

Gas- , 
ret.aiii'mg‘ 
<-apaeity! 
; uf fluiir. j 

i 

AmeniLid 

gliadin. 

Bakers’ 

marks. 

7 A L 

1 

140 j 

0-1% 

200 

1 

1 H-41 

! 4-53 

100 

8 A 


0-1% 

2(H) 

i 11-75 

4-54 

100 

103 

1 100 i 

0-2% 

i 200 

11-17 

1 3-96 

83 

104 

160 

0-05';:, 

1 200 

10-71 

3-96 

85 

9 A 

over 250 

Vt1 

! over 2.50 ' 

1041 i 

3-86 

85 

102 

110 

o-2'i:, 

1 "00 i 

10-41 

3-92 

84 

101 

100 

0-2';:, 

200 i 

J049 1 

3-91 

I 81 

107 

101 

o-2';t 

200 ! 

9-8 1 

3-00 

82 

2 A 

193 

nil 

! 193 ' 

'.-96 i 

2-30 

05 

5 \ 

220 

1 

nil 

! 220 j 

029 1 

1-95 

05 


SUMMAKY. 

1. All investigation has been made as to the rela- 
tions between various properties of flour and 
“ strength.” 


[ 2. No correlation appears to exist between 

I strength and the amounts of total soluble extract, 

; solublo phosphorus, or acidity. 

3. A strong flour must possess a minimum gan~ 
producing capacity a.s incasurtKl by tlio amount of 
gas produced by fermoiitutioii during 21 hours. A 
deficiency in this respect can bo rectified by the 
addition of an amylolytic enzyme, (!.(/,, a diastasie 
preparation. 

4. A strong flour pos.sc.sscs a high gas-ref aining 
capacity. This has been shown to bo duo to tho 
amount and form of tho proteins in tho flour. 

5. The water-soluble protein increases with the 
length of tlio period of extraction, probably duo to 
proteolytic enzyme .nctioii, at tho expense of tho 
a I CO h o l-.so 1 u bl o p r o tt; i n , 

b. In estimating tho gliadin present in flour it is 
nece.ssary to make allowance for tho water-soluble 
protoims, wliicli are soluble to a groat extent in 
dilute alcohol. 

7. Flours with high ga.s-retaining capacities and 
high bakers’ marks have been shown to be those in 
whicli the ” .amended gliadin ” figure is also high. 

8. For flours having a satisfactory gas-producing 
capacity (s(M) 3), bakers’ niark.s, gas-retaining 
rapacity, and “ amended gliadin ” content are 
elo.scly related, and it is considered that tho esti- 
mation of eitlier of tho latter together with the 
determination of tho gas-producing capacity will 
indicalo tho “ stnuigth ” of tho flour. 

The author, in conclmsion, wi.shes to express his 
indr'htedness and thanks to Mr. A. F. Humphries 
for permission to make Jise of figures obtained while 
working at (’oxes Lock Mill, Weybridgo, and to 
Dr. A. F. Joseph for assistance in preparing this 
paper. 

Welhoine Tropical llcsearcli Laboratories. 

KbarUmm, March, 1920. 


THE PRESERVATION OF VULCANISED 
RUmiFR. 

BY HF.NHY P. STKVEN8. 

Some time ago i was informed that vulcanised 
rubber kept in a tin box over a layer of ordinary 
kerosene remains in a serviccablo condition for a 
much loii/J!;er jieriixi than if kept in air I therefore 
; dcterniinril to test the preservative effect of kero- 
sene and other vapours. The results confirmed the 
claims made for kerosene vapour and also showed 
that water vapour has a similar or even more 
iriark('d effoitt. 

For the experiments .1 used various vulcanised 
mixings to hand, eoiisisling of plantation crepe or 
.snioke.d kIics'L (90 parts) and sulphur (10 parts). I 
had previously investigated the cfToet of ageing in 
air on vuleani.sed rubber rings of this composition 
(J., 1910, 872; 1918, ;k)5 t and 341 t), so that I was 
ill a good position to note the effect of ageing 
under varying conditions. 

Preliminary tests having shown that kerosene 
vajiour liu(| a marked preservative effect, experi- 
ments were mudo with a numlK^r of rings kept in 
small desiccators over kerosene in a dark cupboard. 
The controls w'cre plactxi in an empty desiccator to 
protect them from laboratory fumes. Tho experi- 
i menfc was extended to include some rings placed in 
: moist air with a layer of water instead of kerosene 
‘ at tho bottom of tho desiccator, and other rings in 
dry air over calcium chloride. Rings were cut from 
two vulcanised rubbers, A and B; A with a co- 
efficient of 3 02, that is to say, cured to give a 



252 T 


[Juljr 31, 1920. 


STEVENS.— THE PRESERVATION OP VULCANISED RUBBER. 


reasonably long life under ordinary conditions and 
likely to improve on keeping for a few months, and 
B with a coefficient of 4'5()— that is to say, over- 
cured and likely to show an appreciable deteriora- 
tion in a few months. 

Rings from both rubbers serving as controls were 
also tested at the coinmencement of the ageing 
period (6J months). 


A^t'd te tod 19 1 1;18, 

prcBiTvod ill 



(!ontroN. 

(2) 

(0) 

, (D 

(G) 

Sami lie. 

testcii 

27 5/1 S. 

lit Jit u a- 
lory 

air j 
. satu- 

1 dry 
! air. 

o\er 

kero- 


(1) 

air. 

rated 1 
with 
moisture 


sene. 


A. breaking strain. 




'■'I 

13GO 

1G70 

g. per S((. mm. 

i4:<u 

1510 

lOTO 

Final lengtli : 
original --=1 .. 

10G9 

9-77 

9-79 ' 

Olfi 

10-30 

B. breaking strain. 



IGOO 1 

180 1 

1525 

g. per so. mm. 
Final length : 

1740 

14:10 


' 2-79 1 

Oil 

original = 1 .. 

951 

8 'OS 

8-71 


'I'he specimens kept over kerosene, were swollen 
and were therefore hung in air bclore testing. They 
still retained a little petroleum when tested, which 
probably accounts for the rather high figures for 
final length as conii)arcd with the rema'-i.-ing speci- 
mens. 

The figures (hmionstrate the preservalive action 
of water and kerosene vapours, both of which 
appear to be effective. AVitli sample A improve- 
ment results with agoing; with sample B there is 
some falling off in breaking strain, but it is .small. 
Dry air givers the lowest figures, and in sample B 
the rubber is perished. Laboratory air contains 
some moisture, and the figures arc consequently 
intermediate between dry air and air saturatcKl with 
moisture. The contrast lietwt'cii the supple rings 
aged over moist air or kero.sene and the harsh feel 
of those aged in dry air is very striking. 

The preservative effect of moisture in the air is 
a matter of great interest and not previously re- 
marked on or demonstrated.* It is quite common 
to find rubber goods stored in a dry place, whereas 
a damp, cool cellar would be preferable. The re- 
sults also have a bearing on physical tests made on 
vulcanised rulilier in the East. I have already 
shown that temperature is an important factor in 
ageing (J., BflH, 281 t), and have .sugge.sted that 
the test rings should be kept in an incubator at 
the average temperature of the tropics during the 
period between vulcanising and testing, so as to 
enable tests to be made in Europe to correspond 
with conditions in the tropics. It now appears 
that the ntniospliore surrounding the te.st pieces in 
the incubator should bo kept moist. Similar con- 

• Since the above was written I Jiave been Informed that rubber 
8topi)er8 have been iireserved in wab r for ;j() years. Althoufjh tiie 
actlou may lie the. Haine, innnersion in water is not so (jenerally 
applicable to rubber goeil.s as preservation in a moi.st atmosphere. 


I siderations apply to the so-called “ accelerated 
j ageing test,” in which the specimens are heated in 
i an oven to a temperature not exceeding 70*^ C. 

The results will differ from similar tests in a moist 
; atmosphere or ageing tests at room temperature. 

Further experiments were made in which the 
j rings were suspcinled in stoppered bottles placed 
j in an incubator at 30° C. to bring the temperature 
; nearer that in the tropics. An attempt was made 
! to substitute low-boiling petroleum for kerosene, as 
i the vapour of the latter contains relatively high- 
' boiling constituents which are difficult to remove 
from the rublKT when once absorbed. Unfor- 
; tunak'ly, the more volatile petroleum vapour 
! e.scaped from the stoppered bottle in a week or two 
at tlio elevated tenqieraturo. To remove the high- 
i boiling constituents from the rubber the rings were 
I soaked in low-boiling petroleum and air-dried 
; before testing. The spt'cimen of rubber taken was 
' over-cured, having a coefficient of vulcanisation = 
i 1-79. 


1 ] 


1 Aged spceiinens tested 


Control 

tested 

2 

:/7/19. 


in air 
s.ofurated 

In kerosene 

3/1/19. 

i 

with 

moisture. 

vapour. 

j 

; Breaking strain, g. iier 




i sq. mm. 

lG5f) 

1330 

840 

Final length : original - 1 

9-89 

8-45 

j 0 08 


In this ex[)erimcnt air saturated with moisture 
appears to have a greater preservative action than 
the kerosene vapour. As, however, the more vola- 
; tile constituents of the kerosene vaporise and 
! e.scape during the first few weeks of the treatment 
i the air in the later stages of the experiment will 
' not be so fully cliarged with kerosene vapour as at 
the eommencenient. The kerosene-preserved rings 
; wer(‘ soft and supple although weak and partly 
pcrislu'd. The kcrosiuio vapours absorbed appear 
: to counteract the harsh feel of rubber perished in 
: the air. I’he soft and supple feel of kcrosone-pre- 
i served rubber is not therefore to be taken as in- 
dicating that perishing has not taken place. 


'When vulcanised rubber ages only a small in- 
crease is shown in the coefficient, provided the 
rubber is not considerably over-cured. t It was of 


t The present, (•onimuiiicntion was writtiMi helore the publication 
; of Katon .wl Uay’s p.ipcr ciititicd “ A^rcinn ('X|n'riitu‘uL.s on vul- 
; canls<‘d plantation ruhher ” 191 9, :i:i9-l{4 7T). These authors 

; have also noted the increasi* in combined sulphur which takes place 
j on aj'elnj' .and are apparently under the impression that they were 
i the. first to show dellnitcly that such incrciise takes jilaco. This, 
howeve r, was already a well-ascertained fact (cf. lllnrlchsen, Koll. 
1 Zeits., 1911, S. ‘245; Spence, Koll. Zeita., 1912, 10, 290, and 1912, 
I 11. ; Van llosseni, XeTherland tiovt. Inst. Comm., Pt. 0. p. 219. 

! ns well as niimcrou.s determinations of my own. .T.. 1918. ;i05-fl0(5T 
i and :U0-212 t. in the. latter of wldtli a correlation lietween the value 
i of the, «m-lllelent and the amouid, of inercaHO dnrin« ageing under 
' uniform conditions is reveahal). Eaton and Pay also refer to the 
i formation in one ease of a volatile “ suljihlde.’* I had previously 
' noted the form.itlon of a volatile sulphur eumpoiind ir> all eases 
where a tlioroui.'hly iK-rlshod ae.otone-^^xtra(•te(i ruhlxT was kept 
in a dry .atmosphere (J., 1919., 192-19tjT) and I nave some account 
: of its reaetion.s and properties whl'h are being further examined. 


Control tested 
• 2J2,18. 


Aged sjieelmens, tc.stcd 2/7/19. 


Breaking strain, g. i>er sq. mm. 

Hi 

Final lengtli : original = 1 
Cocfflclent rale, on weight before extraction 
Do., on weiglit after extraction 
Loss on acetone extraction, % 


0) F2) 1 


Dry air. 

C. 

I). C. D. i 

1510 1 

1 IGlU quite quite 


perislied jM^ribhed 

921 

908 1 ' j 

5-53 

5-48 , 6-02 ' 0 38 

— 

— ■ 7-49 ; 6-85 

— 

— i 10-5 1 10-e 1 


<3) 

Air satiirat/'d 
with moisture. 

(4) 

Kerosene. 

c. T). 

C. 

D. 

1950 DKJU 

Too weak i 

00 

8- GO 8-90 

to give a ! 
figure 1 

2-34 1 

418 

5-38 5-20 

5-‘20 

4-71 

5-41 i 5-24 

1 “■'■•I ! 

6-27 

6-00 1 5-9 

8.8 j 

15-3 
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interest to ascertain whether this increase w in- 
fluenced by the medium surrounding the specimen. 
As one could not be certain of removing the remains 
of petroleum from the specimens preserved over 
kerosene, all specimens were weighed both before 
and after acetone extraction, and the coefficient i 
calculated on the weight of both the original and 
extracted rubbers. In the figures below the per- 
centage loss on acetone extraction is also given. 
The vulcanised rubbers used wero both appreci- 
ably over-cured, with coefficients C^5‘53 and 
D -5'48. The rings wore hung in bottles as before 
ill an incubator at 30*^ C. The air in one bottle 
was kept dry by sticks of cainstic potash. 

It is probable that the deterioration in kerosene 
vapour resulted, as before, from tho lo.ss of the 
volatile constituents. 

The loss on extraction of the moist air .samples 
(3) only slightly exceeded tho free sulphur, .so th;ii 
pr.actically nothing but free sulphur and so-called 
resinous matter present in the original rubber was 
extracted by the acetone. On the other hand, both 
of the dry-air perished samples (2) lost about 10J%, 
which, after subtraction of the h*ec sulphur, leaves 
7 — 8% of vulcanised rubber extracted and dis.solved 
out by the acetone. 

In a previous paper (J., 1919, 194 t) I showed 
that vulcanise<l rubber gradually becomes more 
soluble in Ixuizene the more it is perished; eventu- 
ally it becomes soluble in acetone also. As part of 
the perished vulcanised rubber specimens C and 1) 
under (2) disLSolves in acetone, together with the 
sulphur with which it is combined, it follows 
that the coefficient, if calculated in the usual 
manner on the original weight, will be too low, 
and the correct figure will be a higher one, obtained 
by basing the calcidation on the weight of tlie 
specimen after acetone extraction. This increase in 
the coefficient amounts to about 4% in the above 
examples. Tho following figures were obtained by ' 
analysing a number of specimens vulcanised to ! 
varying degrees, W('ighiiig the riihlxu’ both befr>re j 
and after acetone extraction. i 


OoemHent 
wilo. on 

beforft 

Rct'tono 

cxtnictinn. 

Cooinciciit 
calc, on 
vvcinlit 
aff^r 
ac('ti 

cxtraci' . . 

f.osa by 
acctoiio 
extraction , 
% by vvt. 
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Tho figures in the last coluT..n show that newly 
vulcanised rublK3r yields about 3% of acetone ex- 
tract in addition to tlif) free sulphur, whatever the 
coefficient may Ik', but that, after perishing, the 
extract may attain any figure. It may be concluded 
that previous published figures for 'the combined 
sulphur or cmdficient of rubber after ageing in- 
cluding my own (J, 1918, 305— <3 T and 340 t),' are 
too low for those specimens which were perished. 


From tho above results, particularly the con- 
stancy of the acetone extracts after ageing, it ap- 
pears that the preservative action of water or kero- 
sene vapour is due to an actual chemical preserva- 
tion of the vulcanitk'd rubber. Th(>se agencies in- 
hibit or retard the chemical changes, induding 
oxidation of the rubber, which normally take place 
when vulcani.sed rubber is aged in ai'r, as shown 
by increase in weight and increase in acetone ex- 
tract, but they do not retard the physical changes 
sometimes known as “ ufter-vuleatnsatiou,” as 
shown by tho tensile strength and rcdiictimi of dis- 
tensibility (reduced final strength) of tho rings kept 
in air saturatiMl with water vapour. We may there- 
fore distinguish two changes which norniaily take 
place when vulcunisi'd rublier ages : — Firstly, a phy- 
sical change comprising an initial increase in ien- 
silo strength (if the .specimen is not appreciably 
over-cured), and a gradual reduction in final 
length. 

Seeomlly, a chemical deterioration, consisting 
mainly in an oxidation with a slight loss of sulphur 
in a volatile form. The extent of tho chemical 
change is conditioned (1) by the coefficient of vul- 
canisation, the higher tho coefficiojit the more rapid 
the oxidation, (2) by the atmosphere surrounding 
tho specimen, and (3) by the temperature. I do 
not propo.se at this stage to put forward a theory 
to account for the preservative action of the water 
vapour, as furthi^r experiments to this end are in 
progrcs.s. 

Conclufiions. 

1. The life of vuloanised rubber is prolonged by 
storing in air saturated with moisture or petroleum 
vapour. Kven ovor-eur(Hi rublxr can be prest'rvcd 
by this means for C or 7 months at tropical tem- 
peratures. 

2. Preserved under those conditions, tho acetone 
extract does not increase, showing that tho rublxr 
is protected from oxidation and decomposition. 
Noverthele.ss, the pliysical changes characteristic 
of “after-vulcanisation ” proceed normally. 

3. In dry air the chemical change (oxidation) 
takes place more rapidly than in air containing 
rnoistun', and an increase in the acetone extract 
takes plac(‘. 

4. As the oxidation of soft vulcanised rublier 
isikos place the more rapidly the higher the co- 
efficient, and is accompanied by an iticrease in the 
ooofficioiit, and as vulcanised rublx-r, when perished, 
tends to become soluble in acetone, the percentage 

sulphur or coefficient in such cases, 
should b<3 based oil the weight of the specimen after 
acetone extraction. 


THE F<]STIMATION OF NICKEL IN STEELS 
BY DIRECT TITRATION. 

IlY KnAVARI) H. hall, A.I.O., B.8C.(lOND.). 

The method to lie described is a modification of 
tne well-known one of the direct titration of tho 
tartaric citric) acid solution of the steel bv 
potassium cyanide. 

It has long been recogniswl that provided 
chromium lie alwent (see Brearley and Ibbotson)* 
tho method will give rcisults sufficiently accuratcr 
lor routine work, but cannot bo used where great, 
accuracy is required. The reason usually given for 
this lack of precision is the difficulty of observing 
to a nicety, owing to tho dark colour of the solu- 
tions being titrat^, tho point where the cloudinessa 
produced by the silver ioaide indicator is re-formed 

0 
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by the silver nitrate after being first discharged by 
the standard potassium cyanide solution . 

According to the author’s experience of the 
method, a further difficulty is that of neutralising 
the tartaric acid solution of the steel before titra- 
tion. The usual method of neutralising this solu- 
tion is to add dilute ammonia until the solution 
smells faintly ammoniacal. The danger of this 
procedure is that the flask in which the neutralisa- 
tion is made often smells ammoniacal before the 
solution is neutralised, and it is necessary, bt'fore 
smelling, to drive ammoniacal vapours from the 
flask. This is rather tedious and, moreover, still 
leaves a doubt as to the exact excess of ammonia 
added. The amount of this excess has a great in- 
fluence on the result. Jt is therefore important 
when titrating a batch of steels against one of | 
known nickel content or against a standard nickel 
solution, that precisely the same excess be used in 
each case. The actual magnitude of this excess, • 
provided it be low, docs not matter. ^ 

In order to make the method precise, therefore, 
it will bo seen that the following conditions are ' 
necessary ; — 

(1) That a suitable moans be found for viewing 
the appearance and disappearance of the cloudiness ' 
produced by the silver iodide indicator. 


bath to finish the oxidation. 35 c.o. of hot distilled 
water is then added, the flask pla$^ on a hot plate, 
and the solution boiled vigorously for two mmutes 
to expel nitrous fumes, and 12 c.c. of a solution con- 
taining 100 g. of tartaric acid per 200 c.c. is added, 
follow^ by 8 c.c. of 0 880 ammonia. The iron solu- 
tion should still bo acid after adding the ammonia. 
The flask is now cooled and the contents transferred 
to the Nesshr cylinder or measuring cylinder, 
which should hold at least 150 c.c. From a burette 
about 2 c.c. of the standard silver nitrate solution 
(2 g. per 1.) is run in , this will produce a turbidity 
of silver chloride. From a second burette dilute 
ammonia (sp. gr. 0'956) is run in, at the same time 
thoroughly stirring with the plunger, until this 
turbidity disappears. Tho neutral point is now 
reached. From this point an excess of 1*0 c.c. 
ammonia is added and then 2 c.c. of a 2% potassium 
iodide solution. This restores the turbidity, which 
is due in this case to silver iodide, which is not 
soluble in ammonia. The turbidity is now dis- 
charged by running from a third burette standard 
potassium cyanide solution (6*7 g. KCN and 1 g. 
KOH per 1.) in slight excess, and again formed by 
cautiously adding the standard silver nitrate. The 
volumes of potassium cyanide and of silver nitrate 
added (including the original 2 c.c.) are noted, and 
from these figures tho percentage of nickel in the 
sample is computed. 


(2) That a means bo found to control exactly the 
excess of ammonia added before titration. 

The first condition is ea.sily satisfied by trans- 
ferring the tartaric acid solution of the sk'ol before 
complete neutralisation to a Nessler tube (or a 
measuring cylinder), whicli is supported over a 
plane mirror by any suitable moans. The angle of 
the mirror is .so adjusted that light is reflected 
directly up the length of the tube By looking ver- 
tically down the tube, the slighU^st (‘luudiness is 
apparent, even when the solution looks perfectly 
bright when viewed normally. The mirror can be 
conveniently mounted on a swivel (a microscope 
illuminating mirror answers the purpo.se admir- 
ably), so as to bo able to adju.st its angle, and can 
then bo placeil in a small wooden box, having one 
side removed to admit the light and a hole in the 
top to let the reflected light tnrough. The con- 
tents of the Nessler tul>e are stirriiH] by a plunger 
made of thin glas.s rod. Tho second condition i.s 
met by making use of tho fact that silver chloride 
is soluble in ammonia, and therefore a cloudiness 
produced by it will be discharged as soon as free 
ammonia is pre.sent. The application of this fact 
to the present problem will apparent by follow- j 
ing the complete method given below. ] 

The procedure is as follows: — ()'5 g. of the i 
sample is dissolved in a 250 c.o. conical flask in i 
10 c.c. of concentrated hydrochloric acid, and when ! 
solution is complete 2 c.c. of concentrated nitric i 
acid is added and the flask replaced on tho water , 


The potassium cyanide solution is best standard- 
ised by running the solutions against a steel of 
known nickel content ; if this bo not possible, after 
obtaining tho end point of an actual estimation as 
described above, a known amount of a standard 
nickel solution is added, and the liquid again 
titrated. This nickel will have been estimated 
und('r almost the samo conditions as that in the 
sample. 

Having obtained tho “ end point ” when working 
with a steel, a further 4 or 5 c.c. of potassium 
cyanide solution is run into tho cylinder and tho 
turbidity ro-forrnod by adding silver nitrate. Tho 
quantities of cyanidu and nitrate show tlio re- 
lationship under tho same conditions as those 
operating in tho original estimation. 

Tho delivery stem of burette has an extension, 
l)ent twdeo at right angles, fused to it below the 
tap. This avoid.s the burette lK?ing dir(K;tly over 
the Nessler tube, which would prevent it being 
viewed from above. 

Duplicate results agree to three significant 
figures. For example, with one steel basic acetate 
separation followed by titration showed 3*42% Ni, 
whilst the new direct titration method gave 3*415, 
3*417, 3’419%. With another steel tho re.sult with 
the ba.sic acetate separation process was 3*93%, and 
w'ith tho direct titration process 3*924, 3*927, and 
3*922%. The method embodying the modification 
described is very accurate and extremely rapid. 
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CHEMICAL SHEET LEAD. 

BY D. W. JONES. 

(See J., 1920, 221—224 t.) 

The author writes as follows in reply to Mr. 
Lancaster’s communication to the discussion {luc. 
cif., p. 224 t) : — . , » 

Mr. Lancaster questions tho certainty that the 
additions of impurities existed in the quantities 
stated in tho tables; and, secondly, mentions tho 
difficulty encountcri'd in introducint' as much as 
0 38% copper into a pure lead. 

In reply I can state that in all cases the amounts 
of impurities contained in tho lead were proved by 
careful analysis. 

J am in .agreement with Mr. Lancaster when ho 
states that it is a simple matter to introduce a true 
equivalent of a metal of low melting point into 
lead, but variations arise when additions of copper 
are made to lead. In my experience the best re- 
sults arc obtained by preparing a mixture of 6% 
copper, 95% lead, by first melting the copper and 
afterwards adding the lead with constant stirring. 
This strong copper mixture is then added to a pure 
“ chemical ” or Pattin.son lead when a much lower 
temperature can be employed tlian in the first melt- 
ing, thus obviating tho liquation effect referrt'd to 
by Mr. Lancaster. By this means it is possible to 
produce .sheet It'ad containing 0'38% copper. 

Ehr.\ta. 

Page 224 T, (ol, 2, lines 8 — 5, for “His ex- 
perh)n(o . . . atmospheric corrosion,” read “Lead 
store<l in the open boeamo severely carbonated in a 
short time after heavy rains, but this was not the 
case with lead containing perhaps 0‘5% Cu.” 

BV-PBODUCTS FROM COKE-OVENS. 

BY K. W. SMITH. 

(J., 1920, 194—197 T.) 

Krkat.\. 

p. 19.5 T, col. line 41 from bottom, for “ all 
eases” n'ad “ ma i ,• eases,” 

p. 19.5 T. col, 2, hue 19 from top, for “ (pialily ” 
read “ gravity.” 

p. 19.5 T, col. 2, line 19 from bottom, for “ 40% ” 
road “ -50 ' 

]). 19(J T, col. 1, line 29 from liotiom, for 1(K) 
cb. read “ 1000 ch. ft.” 

p. 190 T, col, 2, lim^ 34, after “ ga.seoiis, B.I’h.O.” 
insert “ This may amount to as much a.s Is. per 
gallon of motor spirit.” 


A NEW PROCESS OF OFNTIITFITOAL 
FILTRATION. 

BY W. J. OKE. 

{Ahri<l</e<L) 

It is possible comnletely to leniovo suspiended 
.solids from a liquid, however fine the particle.s in 
a solid drum machine by centrifogal force exerted 
over a sufficient time But in many cases the last 
few grain.s per gallon of exceptionally fine particles 
require .so much time that the output of the appara- 
tus is severely limited. I have myself found that 
some 98 to 99% of the total solids could be recovered 
at a very high rate of feed to tho machine, but to 
recover the other 1 or 2% the food had to be re- 
dueed bevond what would be a commercially prac- 


ticable limit. In one ease, to obtain a perfectly 
clear effluent. I had to cut down the feecJ to one- 
thirtieth of tne rate at which 98*5% was recovered. 

Consequently, in cases where the liquid is re- 
quired to bo completely clarified, it was necessary 
to evolve some method of uealing with the 
finer particles with an efficiency more nearly 
approaching that at which the larger solids 
are dealt with by centrifugal force. The 
possibility of using a filter for this pur- 
pose, using the pre.ssurc derived from centri- 
fugal foreCj was obvious, but a peripheral filter 
would readily choke, and bring one back speedily 
to imperforate drum conditions. Fortunately I 
had some prior experience which led me to con- 
sider tho possibility of an exit flow under a centri- 
fugal head, if I may use the expression, and I 
found in this a complete solution of the choking 
difficulty. 7’hc final form of the apparatus, which 
combines centrifugal separation with filtration 
through a non-choking filter, is illustrated in the 
accompanying .sextiona! diagram. The drum (2C) 



is .secured to the base* (1) by a bayonet-jointed 
locking-ring, the base being attached to a spindle (4) 
suspendcMl from a patent ball-bt‘aring. Rotation is 
imparted by the iiulley (32). The bearing (^/41) is 
supported by a conical pedc'stal (67), to which is 
rivelcnl a top easting of stc'ol (66). The pulley (not 
shown) on the main driving shaft is fitted with a 
clutch of centrifugal fritdioii type, which provides 
means for controlling the machine. Tlie upper end 
of tlu> di um (26) is elosocl by a top plate (20), which 
makes, during rotation, a watertight joint (31). 
This plate is lu-ovidcnl with a central opening 
through whic-li tho mac hine is c liarged ; it is also 
hold centrally on the spindle by a distributing 
plate (19). Depending from the top plate (20) is 
tho container, consisting of six vertical rods (24), 
with attached vanes or blades (23). These extencl 
tho whole length of tho drum, being connected to 
tho top plate (20), middle plate (22), and bottom 
plato (25). They .serve the double purpo.sG of 
dividing the drum into six longitudinal compart- 
ments, and compelling the liquid under treatment 
to rotate with the drum, so avoiding slip. 

Each compartment is provided with a thin 
residuum plate (54), forming a removable lining, 
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curved to the radius of the drum. Upon these 
plates the recovered solids are deposited. When 
fully charged the container is lifted into the posi- 
tion shown in dotted linos. The recovered solids 
may then bo removed without disturbance. A dupli- 
cate set of plates is supplied with each machine, 
and when the charged plates are removed the other 
set is inserted, and the machine put again into 
operation without delay. The charged plates are 
dealt with w'hilst the new charge is accumulating. 
Fitted to the base (1) is a perforated filter cone (12), 
projecting intxj the separator drum (2G). A filter 
medium, cloth, paper, or oiler suitable substance, 
is wound round and secured to the outside of the 
filter cone by screwed wire clamps (27/28). The 
lifting of tho container in order to remove the 
recovered solids is eflected by a screw and bevel 
gear operated by cone clutches, connected to a 
continuously running counter-shaft, belt driven 
from tho main power shaft. A nut carrying levcu's 
is coimcKdod by wire ropes to a ball-bearing turn- 
table, provided with means of attachment to the 
top plate (20) of the container. This turntable 
allows tho container, when lifted, to be easily 
rotated for access to the charge. 

The new centrifugal filter has the following ad- 
vantages over other filtering apparatus; — 

1. The r.'ito of filtration is constant throughout 
the charging period. 

2 . The filter, once made, is used over and over I 
again ; the removal of the recovered solids does not 
disturb it. 

3. A very wide choice of filter material is avail- 
able. Such materials as filter paper, asbestos, ^a.ss j 
cloth, and so on can l>o used, as bursting of filter | 
material is eliminated. 

4. The removal of the recovered solids requires 
mm.'h less time than the cleaning of a filter press 
and tho fitting of clean filter cloths. 

5. The wear and tear of filter material is almost 
completely eliminated. 

6 . Materials which cannot at present be filtered 
at all commercially in filter presses, owing to 
choking, can bo dealt with in the centrifugal 
apparatus w-ithout difficulty. 

7 . The apparatus lends itself to heating or cool- 
ing, so that materials may be treated at any rc- 
quire<l temperature, 

8 . Th(‘ rotor can be readily enclosed completely 
for the filtration of volatile or dangerous liquids, 
which may l>e treated at any pressure or temnera- 
ture. In recovering suspended solids from volatile 
solvents, loss of solvent and danger of fire or ex- 
plosion are eliminated by using a totally enclosed 
machine. 

9 . Tho recovered solids are graded as to fineness 
of particle in a very exact manner, which i.s un- 
varying on repetition, so that standard qualities of 
materials are assured. 
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THE PREPARATION OF THIOCARBONYL 
TETRACHLORIDE. 

BY PEEOY FARADAY FRANKLAND, FREDERICK 
CHALLENGER, AND DOROTHY WEBSTER. 

Some time ago it was found desirable to deter- 
mine the most suitable methods for the preparation 
of tbiocarbonyl tetrachloride, CSOI4, and thio- 


phosgeno, CSCI„ from carbon bisulphide. A 
thorough examination of the literature revealed the 
almost complete absence of reliable information 
concerning the yields to bo expected, although both 
these substances have found application in the 
^ manufacture of dyestuffs, their use in this manner 
being protected by tho German Patents 234,922, 
2.32,791, 232,792, and 232,793 (Moister, Lucius, und 
j llriining). 

1 As our experiments were intended as a 
1 preliminary to tho manufacture of tbiocarbonyl 
! tetrachloride on a commercial scale, it was of first 
importance to determine what materials might 
safely bo used in tho construction of tho chlorination 
vessel, as well as the cfi'ect on the reaction of traces 
of other substances. Our experiments wore always 
carried out in glass vessels. A superficial examina- 
tion of the chlorination of carbon bisulphide in the 
absence of any catalyst showed that no CSCI4 and 
very little carbon tetrachloride was formed. In tho 
I presence of a very small amount of iron filings 
; carbon tetrachloride was practically the only 
I product, while with iodine as the only foreign 
I substance present good yields of tbiocarbonyl tetra- 
; chloride were obtained. The simultaneous presence 
I of traces of iron filings, however, completely 
i nullified the effect of the iodine, no C8CI4 being 
I formed. On tho other hand, pieces of sheet lead 
exerted no harmful influence on the activity of the 
iodine. 

Klason (G.P. 83,124) recommends the use of a 
lead-lined iron pan for tho preparation of CSCI4, 
but does not explain the n^essity for such an 
arrangement. Urbain (English Patent 13^733 of 
1901) states that the addition of 0‘5% of iron to 
the completely chlorinated mixture destroys any 
CSClp wnich is thereby converted into carbon tetra- 
chloride and sulphur monochloride. In this con- 
nexion, Mr. F. 11. Garner made several experiments 
which clearly showed that pure tbiocarbonyl ^tra- 
chloride when kept in contact with metallic iron at 
1 the ordinary temperature is completely decomposed. 

I A few experiments were made in order to deter- 
} mine the effect of metallic tin and of “ copper 
j bronze on tho chlorination in presence of ioaine. 
In the first case very little CSCl, was obtained, most 
of the product distilling below 80° and consisting 
of carbon tetrachloride. The effect of tin appears 
therefore to be similar to that of iron, “ Copper 
bronze ” seems to have much less effect on the 
.activity of tho iodine, a yield of CSCl* equal to 48% 
of tho theoretical being obtained, 

Klason (loc. cit.) has patented a method 
according to which a considerable improvement may 
bo effected in the preparation of tbiocarbonyl tetra- 
chloride. This consists in treating carbon 
bisulphide in pre.senco of iodine with six atomic 
proportions of chlorine instead of five, whereby tho 
sulphur monochioridc (b.p. 138°) is converted into 
the more volatile sulphur dichloride before the 
tbiocarbonyl tetrachloride is attacked. Tho sulphur 
dichloride may then bo removed by distillation. 
Wc have only carried out one experiment on these 
lines. The reaction mixture was distilled at atmo- 
spheric pressure and two main fractions obtained. 
The first f.'\) b.p. up to 80° C., was found to contain 
1 large fpiantitirs of sulphur chlorides and practically 
' no rS„ CvS(M,, or CSCI,. The large fraction above 
I S0° (I (B) contained about 20% of sulphur chlorides, 

[ judging from the loss when an alifjuot part was 
I submitted to distillation with steam. 

I On distillation of a further portion of B it was 
i found that the fraction boiling above 140° C. still 
i contained about 20% sulphur chloride. This was 
obviously due to decomposition of the SCI, during 
distillation into S^Clj and free chlorine and indi- 
cated the neccs.sity for the distillation of the di- 
chloride under diminished pressure. After removal 
of sulphur chloride from B the total yield of CSCI4 
was 60%. 
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Klason gives no details concerning the yield 
obtained by this method, but our results certainly 
confirm his statement that preferential action of 
the eitra atom of chlorine on the sulphur mono- 
chloride occurs. 

Preparation of thiocarbonyl tetrachloride on the 
large scale. 

After several preliminary experiments with 
smaller quantities it was found that the method 
now to be described could be relied upon to give a 
f>0% yield of CSCl* calculated on the weight of the 
carbon bisulphide taken. 

To about 2 kg. of carbon bisulphide, dried over 


investing inasmuch as very little carbon tetra- 
cnloride appears to be formed. 

Although thiocarbonyl tetrachloride possesses a 
most irritating and objectionable odour, the whole 
of these experiments, except the large scale 
chlonnations, were carried out in a crowded 
laboratory, with careful utilisation of fume- 
cupboard accommodation, without occasioning 
serious inconvenience. When any of the product 
was spilt it was found convciiicnt to cover it with 
sodium hydrogen sulphite, which reacts readily 
with substances containing the trichloromethyl 
group (Hathke, Annalen, 1872, 161, 149; 1873 167, 
202. Albrecht, Annalen, 1872, 161, 129) ’ 


calcium chloride, is added 4 g. of iodine. Chlorine 
(from a cylinder), dried over calcium chloride, is 
introduced at such a rate that the temperature is 
maintained at about 20° C. and almost the whole 
of the gas is absorbed. It is usually desirable to cool 
the glass vessel containing the bisulphide in cold 
water, except at the commencement of the reaction, 
when the temperature may bo allowed to rise to 
about 25° before cooling is begun. 

When the increase in weight corresponds to the 
absorption of five atomic proportions of chlorine, 
according to the equation 

2CS, +5CI, = 2CSCh + 8,C1„ 

the introduction of chlorine is stopped and the 
reaction mixture is run in a thin stream into hot 
water contained in a large earthenware jar, into 
which a rapid current of steam is blown. By this 
moans the sulphur chloride is decomposed, while the 
CSCI4 distils over. Owing to the large quantity of 
SOj which is evolved, it is necessary to employ a 
senes of cooling vessels in which the CSCI4 (after 
passing through a water-cooled condenser) may be 
deposited. Wo have usually employed four such 
vessels. In the first of these (which is air-cooled) 
the bulk of the desired compound collects. The 
second is cooled in ice, and the remaining two in 
ice and salt. 

The CSCI4 is then once again distilled in steam, 
in the usual way, in order to remove any unchanged 
sulphur chloride. It is then dried over calcium 
chloride and distilled (using a Young’s 12-bulb 
column) until the temperature reaches 140° C. 
Experience has shown that the product then 
remaining in the distillation flask is pure enough to j 
be used directly for the preparation of thiophos- 1 
gone. A fun iior quantity of CSCh can be obtained I 
by redistilling t !iat portion boiling below 140°C. and i 
again rejecting what has distilled below that I 
temperature. Further small amounts of CSCI^ can I 
still be recovered from this low-hoiling distillate, 1 
which contains in addition carbon bisulphide, 
carbon tetrachloride, and some thiophos^eno, the I 
[)re.S(mce of wliicli is readily dotocled by its odour, I 
the red colour of its vapour and the form.ation of | 
the characteristic luminous, bluish fumes in | 
presence of atmospheric oxygen, (In this connexion 


THE PREPARATION OF PICRYL CHLORIDE. 

BY NITRATION OF 1-CHLORO- 2.4-DINlTRO. 
BENZENE. 

BY PERCY FARADAY FRANKLAND AND FREDERIC 
HORACE GARNER. 

Picryl chloride was formerly obtained by the 
action of phosphorus pentachloride on picric acid. 
It can, however, bo ootained by careful nitration 
of chlorobenzene or dinitrochlorobonzene. Once 
obtained, picryl chloride serves as tho basis from 
which a large number of trinitro compounds of 
benzene and hexanitro compounds of dipnenyl can 
be prepared. 

The method of preparation of picryl chloride 
from 1.2.4-ehIorodinitrobonzene was first described 
in G.P. 78,309, but in this patent the use of 
excessive quantities of nitric acid and oleum is 
recommended, and very few details of the method 
of manufacture are given. The purpose of the 
present investigation was to ascertain the exact 
conditions under which the nitration should bo 
carried out, avoiding if possible the uso of oleum 
and of temperatures above 130°. 

The course of the nitration was followed by 
analysis of tho nitrating mixture at short intervals. 
A mixture of sulphuric acid, nitric acid, and dini- 
trochlorobenzeno was heated in a flask loosely 
stoppered with a plug of glass wool. The flask was 
immersed in an 01 1-bath maintained at the desired 
temperature. Small quantities of the acid mixture 
wore removed at intervals for analysis. The liquor 
thus obtained was analysed for total nitric and 
nitrous acid in a nitrometer in tho usual way, and 
for nitrous acid by moans of sodium ferrocyahide 
and sodium citrate solutions. 

In all the experiments described in this paper 
.sufficient sulphuric acid was present to keep all the 
dinitrochlorobenzeno in solution, and thus only one 
layer was present. In consequence of tho large 
amount of sulphuric acid used no material increase 
in the concentration of water took place in the 
course of the nitr.ation. 


see Bull. Soc. Chim., 1010 (4), 7, 722.) 

The formation of thiophosgeno was of particular 
interest since tho ultimate object of our experiments 
wais the conversion of the CSCl* to thiophosgeno by 
moans of a suitable reducing agent. The separation 
of this substance (b.p. 73‘5°) from the fractions 
boiling from 70° — 80° w'as, however, impossible, 
owing to tho pre.sonce of carbon tetrachloride 
(b.p. 78°). 

Experiments in which carbon bisulphide, in 
presence of a trace of iodine, w^as treated with only 
two atomic proportions of chlorine in tho hope of 
thereby reducing the formation of CSCI4 and of 
CCI4 were unsuccessful, no relative increase in the 
amount of tho thiophosgene fraction being observed, 
which, indeed, under these conditions, was 
extremely small. These experiments are, however. 


Crude dinitrochlorobenzeno from British Dyes, 
Ltd., was used. When dried it molted at 43°— 
44° G. (pure dinitrocliJorobonzeno melts at 50° C.). 
The acids used wore fuming nitric acid of sp. gr. 
1'51, containing approximately 90% HNO, and 1% 
N,(L, and sulphuric acid of the desired concentra- 
tion made up from ordinary concentrated sulphuric 
acid and. fuming sulphuric acid. 

Setting points of inixtures of dinitrochlorobenzene 
and picryl chloride. 

Tho setting points of mixtures of dinitrochloro- 
benzene and picryl chloride from 100% picryl 
chloride to 100% dinitrocjhlorobenzeno were investi- 
gated. Tho dinitrochlorobenzene and picryl 
chlorido used were pure, having been recrystallisM 
several times from alcohol. 


o2 
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The curve plotted from these figures was used in 
the nitrations which follow to determine the degree 
of nitption which had taken place. There is a 
eutectic point in the curve at 66% dinitrochloro- 
benzeno 44% picryl chloride and setting point 
25 0° C. (corresponding approximately to 3 mols. 
dinitrochlorobcnzene to 2 mols. picryl chloride) 


Percentage of 

rercentage of 

Setting 

ultrochlorobenzene. 

picryl < hlorldo. 

jKdiit. 

b* 

100- 

80-6“ 

4-7 

95-3 

7C(J* 

9-3 

90-7 

72-9“ 

13 b 

80-4 

700° 

21-5 

78-r> 

«3-4° 

28-8 

71 '2 

56-8° 

340 

000 

51 0° 

37-5 

02-5 

40-7° 

41-U 

58- 1 

40-4° 

47-2 

.'■)2-8 

3.!r 

&0 0 

50 0 

300° 

52-4 

47-0 

27.3° 

550 

450 

25-6" 

671 

42 9 

26- r 

580 

420 

20 0° 

■ 09-5 

:iu-5 

34-0° 

HO-7 

19:! 

39-9* 

K9'7 

10- 3 

43-8° 

1000 

0 

47 9* 


Preliminary experiments hud shown that, owing 
to the large amounts of nitrous acid produced 
during the nitration ^ it was impossible to obtain 
con^jplete nitration without using a large excess of 
nitric acid over that theoretically required. 

A series of experiments was carried out to deter- 
mine the relative rates of nitration at different 
temperatures, using 100% sulphuric acid. From 
those ex|K"riments the most suitable temperature 
for the nitration was shown to he 100° or 110° C. 
a.s regards low production of nitrous acid cornparecl 
with the rate of nitration ; owing, however, to the 
low velocity of nitration at these temperatures, the 
temperature of 130° G. was chosen for carrying out 
the bulk of the nitrations which followed. 

Further experiments carried out under such 
conditions that varying amounts of nitrous acid 
were present gave products exhibiting little differ- 
ence in melting points after 12 hours at 130°; it 
therefore appears that nitrous acid has no great 
effect on the nitration. 

It w.'is .also found that there is no advantage to be 
obtained by adding the nitric acid in stages, as re- 
gards the ultimate ni.p. of th<‘ product. A greater 
loss of nitric ;ind nitroiis acids was ob.served when 
all the nitric acid was addixl at the commencement, 
but this was counterbalanced by the longer time 
required for the same degree of nitration. 

To ascertain whether the production of nitrous 
acid had any direct relation to the amount of 
dinitrochlorobcnzene present, three experiments 
(one with the nitrating liquid alone, another with 
the nitr.'iting mixture and a certain amount of 
dinitrochlorolHUizene, and a third with tho same 
quantity of nitrating li(|uid and an amount of picryl 
chloride equal to the weight of dinitrochlorobcnzene 
in the second) were carried out at 1.30° C. for periods 
up to 12 hours. The results indicated that by 
increasing the amount of dinitrochlorobenaene 
present in a given (juantity of nitrating liquid the 
amount of nitrous acid products! is increast'd in 
the same proportion, lliis holds only up to thrw 
hours, as in the case of the longer experiment.s tho 
amount of free nitric acid is diminished consider- 
ably after the initial three hours heating, and this 
diminution is greater the more dinitrochloiobenzene 
is present; therefore, since the amounts' of nitric 
acid are greatly different, the experiments after 
three hours an? no longer comparable. It was 
shown by experiments using pure dinitrochloro- 
benzene that the production of nitrous acid is not 
duo to impuritie.s present in the crude dinitro- 
chlorobenzene used in these experiments. 

In the case of picryl chloride there was a slight 
increase in the production of nitrous acid over the 
control ; it was, however, much smaller than in the 
case of dinitrochlorobenzene. The decrease in nitric 


and nitrous acids was less with picryl chloride than 
with the control, as would be expected. Similarly, 
the loss of nitric and nitrous acids by evaporation 
in the case of dinitrochlorobenzene woulcf he less 
than that of the control. 

The production of nitrous acid from nitric acid 
in the course of the nitration considerably 
diminishes the rate of nitration, since the amount 
of free nitric acid becomes less and less as the 
experiment proceeds; the diminution in nitric acid 
available for nitration is, in fact, more largely 
due to tho prodiicton of nitrous acid than to its 
withdrawal by nitration. 

Experiments on the nitration of pure dinitro- 
chlorobenzene showed that the amount of nitrous 
acid formed is directly proportional to the quantity 
of dinitrochlorobenzene present and that nitrous 
acid is produ(?ed to the same extent whether crude 
or pure dinitrochlorobenzene is nitrated; also 
nitrous acid is produced with picryl chloride, but to 
a much smaller extent than w'ith dinitrochloro- 
benzene. 

Carbon dioxide produeed along with the nitration. 

Since, from the preceding experiments, it 
appoaro<l that the nitrous acid produced along with 
the nitration is the result of oxidation of the 
<linitroohlorohenzcnc, tho question arisc.s as to the 
product of this oxidation ; it is obvious that if 
dinitrochlorobenzene were oxidised to carbon di- 
(►xide, a larger amount of nitrous acid would be 
formed than if only a partial oxidation took place. 
It therefore seonnsl probable that carbon dioxide 
was the oxidation product, since no large amount of 
dinitrochlorobenzene disappeared during the nitra- 
tion, and also since no substance other than picryl 
chloride was found in the fully nitrated product. 

To settle this point a series of nitrations of 
dinitrocldorobenzene wasS carried out, and the 
amounts of nitrous acid and carbon dioxide formed 
were determiiUHl at intervals. When the results 
were plotte<l as graphs it wa.s observed that for a 
I short time nitrous acid was formed without any 
I appreciable amount of carl.>on dioxide being evolved. 

I After this initial lag, the production of nitrous acid 
was proportional to the amount of c,arhon dioxide 
j given off up to about 6 hours; after this a slowly 
( increasing amount of carbon dioxide was producxHl 
i per unit amount of HNOj formc'd. This increase in 
j the proportion of carls)!! dioxide to the nitrous acid 
j may he explained as follows : — Duri!]g the nitration 
I in the latter stages a certain amount of nitrons 
I acid is lost by evaporation, and this loss will not 
{ occur in the earlier stages; consequently the amount 
j of nitrous acid foriiK'd at twelve or nine hours will 
I he less tluin that actually found, and hence the 
i ratio of earho!i dioxide to nitrous acid is too high. 

' Possibly a!i<)ther factor tending to make this ratio 
i high(*r is the !ni!mte nmoiuit of substances not 
arreste<l by the apparatus. This amount will lx* 
tho gr<‘at< r tlie l()!iger tho time, and, as eornpara- 
tiv4‘ly little earhoii dioxide is produced in tho last 
tliree hours * as cotiijjared with the first, these will 
affect the later result.s much more than they do the 
former. 

A similar series of experiments was carried out, 
using picryl chloride in place of dinitrwhloro- 
lienzene. The general results of those experiments 
were similar to those obtained in the case of dinitro- 
chlorobenzene. The same d(‘rTease was observed 
in the amount of nitrous acid ns compared with 
the amount of carbon dioxide evolved; the amounts 
of these formed in twelve hours were, however, 
h'ss than one-tenth of the amounts formed in the 
case of dinitrochlorohcnzciio. There was no con- 
stancy in the ratio of the amounts of carbon dioxide 


• The concentration of dlnltrochlorobenJicne la of cowrae greatly 
(llmlnlahed by thin time through the formation of picxyi chJoride, 
and fhe latter la much lees oxldiaablc. The concentration of HNO,. 
b alao much reduced. 
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evolved to the nitrous acid in this case that was 
noticed with dinitrochlorobenzeno (after the initial 
lap: in this latter). 

The oxidation of dinitrochlorobenzeno may bo 
represented by the equation : 

(1.) 4C,H,(N(g,Cl } 270,- , ^ ^ 

24CO, + CH,()+2Cl,-f8NO/ 

(oxygen being furnished by 2 HNOj = 2 HNOa^Oj). 
Hence 1 g. HNO, cxpre.ssed as HNO, i.s formed by 
the oxidation of 0-222 g. of dinitroclilorobenzeiie 
and gives 0*281) g. COj. Actually the amount of CO^, 
per unit of HNOj produced varied according to the 
length of the experiment. In one experiment 1 g. 
HNO3 gave 0*211 g. COj after thrw hours, 0*201 g. 
after six hours, and 0*282 g. after twelve hours. 
There is thus an increase in the amount of COj pro- 
duced per unit amount of nitric acid reduced; this 
may be explained as either due to the retention of 
some of the carbon dioxide in the liquid or to the 
formation of an intermediate compound which 
decomposed giving carbon dioxide. This would also 
account for the amount of carbon dioxide being less 
than that theoretically required. 

In the case of picryl chloride a similar equation 
can be assumed for the production of carbon dioxide, 
thus : — 

(3.) 2C.H3(N()„),CI ^ 2;IHN03 I Hd)- 

]2CO,y2myi),[L%, 


i.e., for 1 g. HNO^ produce<I, 0*289 g. CO, is formed. 
Actually it was found that after 3 hrs. l g. UNO, 
gave 0*065 g. COj, after 0 hrs. 0*092 g., and after 
i 2 hrs. 0* 112 g. Here a mere fraction of the amount 
of COj theoretically requirtsl is evolved. The result 
is in accordance with the theory as regards the re- 
tention of the gas by the liquid; hero the amount 
rotaiii('<i would presumably bo about the same as 
ill the case of dinitrochlorobenzeno ; but, as the total 
amount of carbon dioxide formed is much less in tho 
case of picryl chloride this factor would influence 
the results more largely. The relative amounts of 
nitric acid us('d up in nitration and oxidation re- 
spectively were established by anal.vscs of nitration 
mixtures using various proportions of dinitrochloro- 
benzene. In all nitration experiments whore the 
loss of nitrous acid by evaporation was small in 
amount the dtu rc'as*' in HN().,-f JlNHjt as con p.-nnl 
with the control was only about one-third of tho 
corresponding increase in HNOj. On the assump- 
tion that this d "leaso is wholly due to the rate of 
nitration it is so n that of the nitric acid which i.s 
used up .1 goes for nitration and | for oxidation of 
tho (linitrochlorohoiizeno. Correcting for tlu' 
amount of nitrons and nitric acids produced on 
oxidation of the dinilrochlorohenzeiie, the ratio of 
the amount of nitric acid nsi'd in nitiation to the 
anifiunt used in oxidation is 1:1*8. By comparing 
equation (1.) above with the following equation . 


(4.) CV,H,CI(NO)j f HN(),-=C\,H.jCl(NO,), 1 HA) 


it is seen that whereas 1 g. HXO, nitrates .3*21 g. 
dinitroehlorolKuizene, 1*8 g. UNO, oxidises 0*469 g. 
Hence from 100 g. dinilrocblorobi'nzt'ne 88 g. of 
nitraterl product should b(' prrxluCed. 

It will be shown that under tho conditions given 
later a yield of 85 picryl chloride was obtained; 
tho agreement is gocxl considering that the caleiila- 
ti m is only approximate. 


l*roduvfion of picryl chloride. 

In tho following exl)eriment^ tho proportion of 
750 g. of sulphuric acid to 100 g. of dinitro- 


• A small Hiiioiint of CO Is itroduced, but this (loos not invalidate 
th(‘se oonclu-Hlons. 

'I he nitrogen peroxide derived from the dinltrocliloroixinzone 
is assunuid to be dissolved in tlie nitrating mixture and tliercfore 
estimated at the same time us that derived from tho nitric acid by 
oxidation of the dinitrochlorobenzcne. Tho complete equation 
siiould therefore he : 

( 2. ) 4 C.Hy NO,),CI + 50 H NO, = 24 C 0, + 2 H,0 + 2 Clt -f- 68 HXOi. 

t This HNO, Includes that formed from tho NO, groups In 
tile dinitrochlorobeozene suffering oxidation. 


chlorobenzene was chosen because this is about tho 
minimum amount (slightly over, in fact) which will 
dissolve the dinitrochlorobenzenc ; tho picryl 
chloride formed separates out to some extent as the 
nitration proceeds. 

Various quantities of nitric acid were added to 
the.so amounts of acid and dinitrochlorobenzeno, 
and after 3. 6, 9, and 12 hrs. heating to 130'^ C. por- 
tions of tlio nitrating li(}uid were poured into 
excess of water, when the dinitrochlorobenzcne and 
picryl chloride soparatcxl out either as liquid or 
solid; in the latter ca.so the mixture of water and 
.solid was warmed until tho solid melted, when tho 
HU IX’ rim taut water was poured off. The oil thus 
obtaiiu’d was wa.slied with hot water and a wet set- 
ting point determined. Picryl chloride washed 
with water in this way gave a wet setting point of 
76° C. (dry .setting point 80° — 81°). A nitrated 
product with wet setting point of 72° 0. was re- 
garded as satisfactory. 

Th(?.se experiments e.stablished tho following 
facts: Using 100% sulphuric acid, there is no ad- 
vantage to be obtained by increasing the propor- 
tion of nitric acid b(‘yond 125 g. of 90% acid and 
nitrating for 12 hrs. Other series of experiments 
showed that no advantage is obtained by adding 
the nitric acid in stages rather than tluj same 
quantity initially, or by subjecting the nitrating 
mixture to a lower temperature (100° C.) previous 
to tho use of a Uunperature of 130° 0. Using 
96/ .sulphuric acid, a satisfactory product is 
obtained after 12 hrs. heating to 130° C. from 
a mixture of 175 g. of 90% nitric acid, 1500 g. of 
96% sulphuric acid, and i(K) g. of dinitrochloro- 
beiizene. As before, no advantage w*as obtained 
by preliminary heating or the addition of nitric 
acids in stages. 'I'his large (’xci’ss of sulphuric acid 
was found to bo ni’cessary, as when only 1000 g. was 
u.s(?d a pnxlnct of wet setting point 60° was obtained 
aft-er 12 hrs, heating at 130°. 

ft was also found possible to nitrate dinitro- 
chlorobenzeno, using 94% .sulphuric acid, but even 
with very largo qiiaimitii’s of .sulphuric a(!id and re- 
latively large amounts of nitric acid tho nitration 
was not complete in 12 hrs. at 130°. In one exjwri- 
ment a preniuet of setting ix)int 63° was obtained 
with 100 g. dinitrochlorolxinzenc, 3000 g. 94% sul- 
phuric acid, and 200 g. 90% nitric acid. 

If the nitration were carried out at a tempera- 
ture of 140° — 150° C. a saving in nitric acid and 
time could l>c enVeted on tlio rc.su Its recorded above. 
Experiments were carried out by heating for three 
hours at 130°, raising the temperature to 140° in 
half an hour, then raising the temperature to 150° 
over a peritxl of three hours, and finally heating to 
14.5° — 150^ for a further period of thn'o hours. 
Using 100 g, of dinitroehlorol)enz<'ne, 750 g. of 100% 
sulphuric acid, and 100 g. of 90% nitric acid, a pro- 
duct equal to that obtained in the former oxperi- 
nuMits with 125 g. nitric acid to tho same quantities 
of acid and dinitrochlorobenzerie was obtained in 
9f hrs. instead of 12 hrs. 

From tho above ('xperiments the following propor- 
tion.s of acid and dinitrochlorobenzcne are sug- 
gested as the most .suitable for employment to pro- 
duce good nitration after heating to 130° C. for 
12 hrs. 

fTsing 104) ' sulphuric acid, dinitrochlorobonzene, 
100 g. ; Hul])huric acid (1(X)%), 750 g. ; nitric acid 
(90%), 125 g. (,35 g. 90% HNO, is theoretically re- 
quired for complete nitration). 

The wet setting points of the product were as fol- 
lows : After 3 hrs., 52° C. ; 6 hrs., 63°; 9 hrs., 67°; 
11 hrs., 69*5°; 12 hrs., 71°. 

The yield of picryl chloride was 85%, ni.p. 76° C., 
dry setting pt. 74°— 75° G. 

TLsing 96% sulphuric acid, dinitrochlorobenzeno 
100 g. ; sulphuric acid (96%), 1500 g. ; nitric acid 
(90%), 176 g. Wet setting points : After 3 hrs., 48° ; 
8 hrs., 64°; 9 hrs., 68*5°; 12 hrs., 72° C. 
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The yield of picryl chloride was 86%, m.p. 77° C., 
dry setting pt. 75° — 76° C. 

The yield and quality of the product obtained are 
thus practically identical, irrespectively of whether 
100% or 96% sulphuric acid is employed under the 
conditions indicated above, 

Anabvses of the protlucts showed that Avith 100% 
sulphuric acid the loss in nitric and nitrous acids 
(expressed as UNO,) was 9 6 g. per 100 c.c. ; the 
loss in nitric and nitrous acids required for com- 
plete nitration 5'9 g per 100 c.c. ; and the amount 
of nitrous acid formed 112 g. per 100 c.c. With 
96% sulphuric acid the corresponding figures were 
4’4 g.j 3 2 g., and 7'8 g. per 100 c.c. respectively. 
Thus, with 100% acid 37 g. of nitrous acid, 
cxprcsstyl as nitric acid, is lost by evaporation, 
and with 96% acid 12 g. ; thi.s difference is 
due no doubt to the greater concentration of the 
nitric acid when 100% sulphuric acid is used. 

The Chcrai.stry Department, 

The University, Birmingham. 


Communication. 

NOTE ON THE DETEHMINATION OF TAR 
ACIDS IN DRAIN.\GE FROM TARRED 
ROADS. 

BY J. J. FOX, D.SC., F.I.C., AND A. J. H. GAUGE, F.I.O. 

As a result of experiments carried out by Mr. 
A. J. Mason-Joues, biologist to the Joint Fisheries 
Committee (Tar Pollution) of the Ministries of 
Transport and Agriculture, it is now knowTi that 
water which has Ixieii polluted by tar and in which 
the amount of tar .acids is as little as 1 part per 
100, CKX) is fatal to fish life. It is therefore impor- 
tant to possess a ready means {)f detecting and 
estimating such minute quantities of tar acids. 
The method described in this note depends upon 
the formation of the azo-dyes obtained when sulph- 
anilic acid is diazotised and poured into water 
containing tar acids after it has been rendered 
alkaline. The depth of colour produced is matched 
in a Nessler tube by the colour obtained under 
similar conditions with a mixture of the three 
oresols in the proportions specified below. The tar 
acids in the washings from tarred roads will not as 
a rule include much phenol, but consist of crcsols 
and higher phenols. The mixture of cresols used 
by us lias been found to ho generally avail.ablo as 
regards shade of dye produced, but occasionally the 
matching becomes a little troublesome on account 
of tho red shade produced by the higher phenols. 

The solutions required are (1) recrystallised 
colourless sulphanilic acid, POl g. in 250 c.c. w.ater, 
(2) pure sodium nitrite, 0‘85 g. in 250 c.c., (3) sul- 
phuric acid, 1 part of strong acid (sp. gr. 1'84) to 
3 parts of water, (4) 8% sodium hydroxide solution, 
(6) standard cresol solution containing 1 g. mixed 
crcsols per litre. The mixture of cresols for (6) 
consists of 35% o-crcsol, 40% 7rt-cresol, and 25% 
p-cresol. 


The diazotised sulphanilic acid solution is pre- 
pared about 6 minutes before use, by mixing 6 
, volumes of sulphanilic acid solution with 1 volume 
of tlio sulphuric acid, adding 6 volumes of sodium 
nitrite solution, and cooling in a stream of cold 
water. 

The cresol solution used for comparing the colour 
is .a dilute solution prepared by mixing 5 c.c. of the 
stroflg solution (5) wnth 95 c.c. of distilled water, 
i.e., 1 c.c. of the dilute solution -0 00D05 g. cresol. 
Weak solutions of crcsols are liable to change, and 
tho standard dilute solution should therefore be 
prepared just before us(>. The strong solution (6) 
is stable if kept in a cool, dark place. 

To make tho test, 100 c.c. (or less of a strong tar 
extract) of tho clear water or washings is placed 
in a Nessler cylinder and 5 c.c. of tho sodium 
hydroxide solution added, followed by 10 c.c. of the 
diazotised sulphanilic acid. On stirring, an orange- 
coloured dye is formed when tar acids are present. 
The depth of colour is matched by adding to a 
similar quantity of distilled water in a second 
Nessler cylinder 2 c.c. of the dilute standard cresol 
solution, ’6 c.c. of sodium hydroxide solution, 
and 10 c.c. of the diazotised sulphanilic acia 
solution. This is tho trial assay, and determines 
tho amount of cresol solution to be used to obtain 
an exact matching of the depth of colour due to tar 
acids in the water under test. The best results are 
obtained when 1 to 2 c.c. of the diluted standard 
cresol solution is required to obtain equal depths 
of colour. This can be secured as usual in this class 
of work by taking smaller or larger quantities of 
the sample under examination. The amount of tar 
acid is calculated from the quantity of cresol solu- 
tion required to produce equal tints. 

When the washings are coloured or opalescent the 
tar acids can ho obtained by steam distillation, 
taking 250 to 500 c.c. of the water and testing suc- 
cessive portions of the distillate. This procedure is 
also advantageous when traces of tar acids are sus- 
pected, as it affords a means of concentration. 

Wo have found that very dilute solutions of vari- 
ous tar products, e.g., certain tar acids and tar 
bases ana naphthalene, in non-sterilo water rapidly 
undergo biological change. For this reason the ex- 
amination of samples of water for tar acids must be 
carried out at the earliest possible moment after 
collection. A delay of 48 hours may result in the 
oxidation of a considerable proportion of tho tar 
acids. 

From Mr. Mason-Jones' results the presence of 
more than 1 part of tar acids per 100,000 in efflu- 
ents or road washings must bo regarded with sus- 
picion whore fish life is concerned. 

The test for tar acids outlined above is very 
dclicite, much less than 1 part per million being 
detectable. By this means pnenols in minute quan- 
tities have been found to be very widely distri- 
buted. A fuller account of this will be given on a 
future occasion, together with a statement of the 
alteration undergone by dilute solutions of phenols 
and tar bases under the action of bacteria. 
Government Laboratory, 

July 24, 1920. 
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RECESSED PLATE AND PLATE AND FRAME 
FILTER-PRESSES : THEIR CONSTRUCTION 
AND USE. 

BY EUSTACE A. ALLIOTT, B.80. (eNO.), A.M.l.MECH.E. 

Although much has been said and written about 
the filter-press, little has been mentioned con- 
cerning working conditions and performances. 
The object of the present paper is to make clear the 
construction and meaning of the numerous varia- 
tions of type for those who have not had time to 
give special study to the matter, and an endeavour 
will be made to give helpful data and suggestions 
as to the use of this typo of plant. In order that 
the various particulars may be as up-to-date as 
possible, a special effort has been made to obtain 
recent data from users which will represent their 
normal works practice. The figures given, there- 
fore, are not test figures taken on a small scale, but 
may be assumed to apply to every-day large-scale 
operations. It should be understood, however, that 
the same material may vary widely in its filtering 
qualities, these variations being sometimes due to 
almost irapen’eptible variations in manufacturing 
processes, and in considering any particular 
problem due w(oght must be given to this point. 

It is proposed to deal with the subject in the 
following order : - 

(1) ConstriK'tioii of the simple or “ non- 
washing ” filter press. 

(2) Choice and care of the filter cloth. 

(3) Theoretical and practical considerations con- 
cerning pressure, viscosity, rate of flow, cake 
thickness, size and shape of suspended particles, etc. 

(4) Methods of feeding the press. 

(5) Washing in the filter press, with details of 
construction, tl eorctical and practical considera- 
tions and results. 

(6) Air drying, I' oeaming, hot and cold presses, etc. 

(7) Labour in discharging. 

Owing to the familiarity of the filter-press it does 
iiot usually receive the attention it deserves, which 
would doubtless be accorded to it if it were a neAv 
piece of apparatus, or if the simplicity *of its 
operation were less obvious. Nevertheless, even 
wdth such an apparently simple piece of plant, the 
application of a little intelligence and under- 
standing will bring increased satisfaction, both in 
the choice of the press itself and in working it with 
minimum labour costs, maximum output, and best 
extraction of soluble matter from the cake. 

Construction of the filter-press. 

A filter-press may be described as a frame in 
which a number of loose slabs of filter surface may 
be clamped to form a series of hollow chambers 
capable of withstanding internal pressure. The 
filter surface is ribbed or grooved and covered with 
cloth. This arrangement gives a maximum of area 
in a minimum of space, and is capable of modifica- 
tion to meet the varying conditions called for by 
different grades of material, both as regards thick- 
ness of cake, suitable pressure, varying filter media 
® 1 for washing and steaming the 

cake when formed. A large variety of construc- 
tional materials can bo used, and the whoje plant 


is of high reliability and free from tendency to* 
break down. 

Two forms of press are in general use, namely, the* 
recessed plate type, and the plate and frame type. 
These are often referred to as chamber presses and 
frame presses respectively. In the former type 
(fig. 1) the rims are raised, so that when two plates 
are brought together edge to edge a hollow chamber 
is formed between them. The feed passage is taken 
through the body of the plate, while the filter cloths 
are laid over each side of the plate, forming a 
pressure-tight joint at the rims when clamped up, 
and having holes for the feed passage, which are 
sewn together or clipped to make a Joint at the 
corresponding hole in the plate. This type of 
press has the merit of being the least expensive and 
requiring less labour. It is very suitable for thin 
cakes, owing to the free communication of the feed 
passage with the chambers. The usual . cake 
thicknesses are 1 in. on the smaller sizes, in. on 
the intermediate and large, and up to 2 in. on the 
largest plates. It is not generally desirable to use 
recessed plates for thicker cakes than these on 
account of the strain on the cloth imposed by the 
raised rim. 

The liqiior enters the chamber under pressure, the 
solid portions being retained by the cloth, while the 
fluid portions pass through and drain behind the 
cloths through the grooves or corrugations to the 
exit ports. They pass finally into the filtrate 
trough by simple spouts if rough filtration only 
is in question, but more usually taps aro fitted by 
means of which any one chamber can be isolated 
if the filtrate from it is muddy, duo to faulty cloth. 
Taps are also needed for certain arrangements of 
washing presses. Where a liquor must not come in 
contact with air, or it is desired to raise it to a 
higher level direct from the press, it can be taken 
away by an enclosed outlet passage. 

I Recessed plates usually have a central feed, and 
for most purposes this is as suitable as any. It is 
sonndirnes preferred in the top corner in cases where 
the cake is apt to be slimy round the feed passage. 
By this arrangement the moist portion of the cake 
is readily isolated from the bulk, which is firmer 
and drier. Putting the passage in a corner in this 
I manner, however, is apt to cause more strain on 
I tho cloth in a recessed type press. Bottom feed is 
useful if a solid cake is not to bo formed, as the 
liquid contents of the cells can be run out before 
opening tho press, but where the solids have a 
strong tendency to settle it may become choked, 
especially if the flow is slow. 

When heavy suspensions are being dealt with, 
top food is therefore valuable. In cases of this 
kind two feed passages are sometimes- arranged at 
different heights so as to get tho maximum con- 
solidation of cake. It should be realised that the 
path of each particle is determined by definfte 
stream lines, in conjunction with its own tendency 
to sink or float. Thus, with bottom feed, no large 
heavy particles may reach tho top of the plates, 
unless the stream line flow is strong. There is no 
agitation worth speaking of in the press itself, as 
tho small amount which may occur near each inlet 
port is quite powerless to cause redistribution if 
S€‘Jj^t*ve settling has been allowed to occur. 

The pla^ and frame typo of press (fig. 2) is suit- 
able whore very thick cakes are to be formed, as in 
this case the plates themselves are flat, and the 
chamber is formed by hollow frames being placed 
between them. This type of press is also suitable 
for materials which tend to rot the cloths, as the 
latter lie quite fl.at on the plate; it is a necessity 
if filter paper is to be employed. It must be used 
where very thick cakes are essential, but is not 
suitable for thin ones or materials of a lumpy or 
uimven nature, as the feed ports are generally 
taken in through the rim of the frames, and are 
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thus restricted in area. On a small press, say 
26| in. square, frames as thin as ft in, can be used 
if the feed is of a more or less liquid nature 
throughout the operation; J in. or 1 in. frames are 
usually quite thin enough, and where chambers 
exceed 36 in. square it is preferable that these 
should be thicker if possible. For this reason it 
is sometimes desirable when handling very free 
filtering materials, having a tendency to deposit 
a very nard, thick cake, to use an internal feed. 
Passages arranged externally to the cake are highly 
satisfactory for less freely filtering substances, as 
they isolate the moist iiiifiltered liquor from the 
drier cake. 

Further, the feed holes in the cloths arc clipped 
automatically by the joint surface of the plates and 
frames, and so need no sewing or special clips. The 
usual position for the passage is at the top centre 
of the press, wdiich allows little opportunity for dis- 
placement of the feed holes in the cloths either by 
accidents or shrinkage. Another position in 
general use is in the side of the press at a little 
above or somewhat below the centre. iSuch passage 
is not so liable to get blocked by settlement as one 
in the bottom of the press, and is in a favour- 
able position for consolidating the cake. 


passages or taps for this purpose, but except for 
washing presses it is rarely that these are 
necessary. 

Press plates are usually made in cast iron for 
neutral or alkaline materials, or in wood for acid 
liquors, or for dealing with such materials as 
colours, which might bo spoilt by contact with 
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Fig. 1. 


Cast-iron recessed plates. Types of feed inlets and filtrate outlets. 


For varnishes and gummy licjiiors w'hich flow’ 
with difficulty those presses are sometimos made 
with four passages, one at each cornpr of the 
chamber; one of the lower passages servos as feed 
inlet and drain while the other three act as filtrate 
outlets, being joined together at the bead of the 
press. By this arrangement the liquor has a mini- 
mum distance to travel through the grooved surface 
to get to the outlet passage. Further, the upper 
passages ensure a free escape of the air from the 
chamber, whereas it mi^ht otherwise have difficulty 
in passing through the joints when these are under 
heavy pressure and the cloths heavily gummed up. 
Sometimes presses are provided with special air 


iron. '1 hey can, however, be made in bronze or 
aluminium, or may be covered with hard lead or 
vulcanite. In the latter case the vulcanite is 
usually supported by thin steel sheets and the joint 
surfaces are made of softer rubber. Such a press 
will deal with strong hydrcx^hloric acid. 

Wood plates havc^ been made of a variety of 
materials, but on the whole the coniferous woods 
arc the best, as these have the greatest uniformity 
of structure, suffer the least disturbance from 
medullary or transverse rays, and have less sap- 
wood and small shrinkage. For strength, cheap- 
ness, and service gonoraUy g<wd pitch pine is diffi- 
cult to equal. Presses of this Material have been 
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roTOrted as withstanding veiy satisfactorily 8% 
nydrocnloric i^nd 30% sulphuric acid. The author 
has reports where even 10% or stronger hydro- 
chloric acid is being used, but it is pre^rable not 
to go above 4% if at all possible. Timber has 
to be carefully selected for such work. After the 
best quality wood has been bought some 20% or 
30% has usually to be rejected on first inspection, 
with further rejections after it has been worked 
up. Oak makes good press plates, and is especi- 
ally good for withstanding acetic acid, while teak 
is sometimes reported as being more resistant to 
acids than pitch pine, though it is more expensive. 
Beech, maple, or sycamore are used as substitutes, 
but the previously mentioned woods are preferable. 

^ Oypross is also used, more especially in the United 
States. Very much depends on the quality of the 
wood, straightness of grain, freedom from knots 
and shakes, and specially freedom from sap on the 
filter surface. Impregnation is of doubtful value 
for increasing resistance to acids. Of preservativ-^e 
mediums paraffin wax (or ceresin) is perhaps the 
best. It is of importance to keep wood presses 


must be adequately supported with a minimum 
though, providing the chan- 
percentage of dead space within 
reasonable limits scorns to make no appreciable 
difference in practice. Finally smoothness and 
absence of sharp corners is a factor of no little 
importance. Covering the surface with perforated 
plates 18 onlv to bo recommendod in spwjial ca^s 
where the ado<iuato supporting of the cloth has to 
take precedence over every other consideration. 
Coarse-mesh gauze makes a good support. But aiiv 
covering adds to the work of keeping the filter sur- 
tace clean For very viscous liquors the supporting 
of the cloth may have to give way to the necessity 
for providing very free flow at the back of the 
cloth, with consequent wider gaps between the 
supports. 

In largo pres.ses, say over 36 in. square, where 
very high pressure or uneven filling of the cham- 
bers may be encountered, it is necessary to pro- 
vide the surfaces of the plates with bosses to act as 
additional supports. Such bosses may bo cast upon 
the face of the plates in the first instance, though 
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closed and moist when out of service. They should 
bo sluiced down before d(‘ad periods and kept filled 
with water Shrinking is thus avoided, and there 
IS no opportunity for weak liquors left on the plate 
surfaces to concentrate by evaporation and attack 
them, h urther, in starting up a new press the stay 
rods should not he too tightly screwed up but a 
little allowance made for thj necessary expansion 
of the wood when first moistened. These rods can 
gradually be tightened up after a little use, but 
should not be allowed to cut into the wood 
Ihore are various types of filter surface, ranging 
from very fine straight grooves to comparatively 
coarse pyramids or lozenges The first and most 
important point is that the channels should bo 
and narrow not to be closed by the 
«ag of the cloth. In the second place the cloth 


in some cases it is preferred to add specially made 
bosses screwed on to the face. The great essential 
is that the height shall be accurate and the busi - 
ness surface carefully rounded off. Further, the 
slope must bo gentle to avoid injuring the cloths. 
Unless dbsolutely necessary, such bosses are prefer- 
ably dispensed with. 

The design of handles requires more care than is 
often given. There should bo ample room to get 
the hand in easily w’ithout any trapping or fouling. 
In the case of heavy plates rollers are usually 
fitted, and in some cases a special carriage is even 
arranged on which the plates can bo run along the 
press. Some users prefer the handles to be kept 
very low (cf. fig. 40), as they state that the plates 
are then clra\yn back more evenly, and there is less 
tendency to tilt, and cut the cloth between the edge 
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of one plate and the face of another. It is doubt- 
ful, however, whether there is any real difference 
in actual practice, as the ordinary type of handles 
are very convenient to grip. 

For feeding the press and for washing purposes 
cocks are better than the ordinary typo of valve. 
A useful valve, however, has the screw entirely 
clear of the stuffing-box, and the valve itself is 
carried through the stuffing-box so that nothing can 
get at the back of it to jam. Occasionally presses 
are fitted with a rail running right along one side, 
a little below the bottom of the plates. This and 
the gutter serve as supports for draining trays 
which catch any drip, e.specially in the case of old 
wood presses. All the liquor then runs to the 
trough, and the floor is kept clean. 

A “ dead ” plate, or “ cutting-off plate,” is a 
desirable fitting if batches of varying size are to be 
dealt with, some of which may be insufficient to 
fill the whole press. Such a plate has one working 
face only, and is sufficiently strong to withstand 
the unbalanced end pressure. It can be placed 
anywhere in the press, permitting a few chambers 
to be used while the rest are isolated. In default 
of this sufficient space may bo made for the tailings 
of a batch by emptying a few chambers at the feed 
end only, leaving the remaining cakes to be re- 
moved when these have been fill^ again. 



The question of side rods has had some attention 
from all makers, but it is difficult to say where the 
greatest advantage lies. Flat rods may bo used on 
somewhat longer presses without support, but the 
plates slide more readily on the round bars, and 
these can be conveniently trus.sed in some types cf 
press. It is important that sufficient spjice be left 
between bars and plates to give convenient room 
for the edges of the cloths. The plates are kept 
in position by distance pieces, though in the case 
of flat bars the handles on one side are sometimes 
provided with a notch for this purpose. This, how- 
ever, is liable to jam if the plates are not moved 
back perfectly evenly. 

Aiter the plates themselves, perhaps the most 
conspicuous feature is the closing gear. There are 


a great variety of designs, both hand and power 
operated, but on the whole the simplest types are 
preferable so long as they will give the required 
pressure. 

The usual type of gear for small presses is the 
centre-screw pattern (fig. 3). This is in use for 
wood presses up to 36 in. or more in size, working 
at pressures up to 30 or 40 lb., but is preferably 
limited to the 25J in. size and under. Such a gear 
will readily close an ordinary 251 in* cast-iron press 
against 100 lb. pressure. A swinging distance piece 
on the head enables the latter to be drawn back 
after the tightening screw has boon released by a 
couple of turns. It is sometimes arranged to run 
on wheels, and in the case of larger presses these 
arc often on a common axle, fitted with a handle 
to give quick movement. The centre of the head is^ 
also recessed so that it can be pushed right up over 
the tightening screw and further play obtained. In 
some forms, instead of having a distance piece, the 
end standard is fitted with a pivot which carries 
the screw, so that as soon as the latter is released 
it can be swung up right out of the way. A com- 
mon moans of tightening is by a bar inserted into 
holes on the spindle head, a method which gives a 
very sure grip. Hatchet devices are, however, in 
common use. In a somewhat special variant of 
this form the screw is stationary, and a nut which 
revolves on it transmits the pressure through levers 
to half a dozen arms or rods which bear on the 
press head. These arms can bo released and shot 
right back when it is desired to empty the press. 



Fig. 4. 

Another gear suitable for larger presses consists 
of ,a rack, fixed to the loose head, engaging a 
pinion on the end standard (fig. 4). By this means 
the head is rapidly moved hn(rkw\'ir(ls and forwards, 
while the side rods are screwed and carry wheel 
nut.'' which are tightened by levers against swinging 
distance pieces. Such a device will adequately 
close a 38 in. cast-iron press against 100 Ib. per 
square inch or even more. It is nece.ssary to attach 
the r.ack to the loose head by a joint, as it is found 
that there is slightly more accumulation of dirt at 
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38 in. plat6 and filter press. Spur wheel and pinion dosing j cMd trussed side rods^ 
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the bottom edges of the plates, and this cau^ the 
head to tilt. 

Another form which is often em^yed is the spur 
wheel and pinion gear (fig. 6). ^is is generally 
similar to the centre-screw type, but the screw is 
driven by a large spur wheel engaging with a 
pinion, giving an additional multiplication of from 
four to eight times according to the size of the 
Press. The pinion is fitted with a large hand- 
wheel for rapid manipulation, and final tightening 
is accomplisned by levers. Sometimes both spur 
wheel and pinion are fitted with elaborate devices 
for slow and quick movement, but according to the 
author’s observation the simpler arrangements are 
better, as the more elaborate are apt to consume 
time without giving any better closing. Such a 
spur wheel and pinion device permits the use of 
trussed side bars in the case of a long press. This 
arrangement obviates the necessity for supporting 
pillars, which may interfere somewhat with the 
removal of the cake from under the press. Such a 
gear is suitable for most duties on cither wood or 
iron presses, but a more powerful one is the toggle 



Fig. 6. 


lever pattern (fig. 6). This is suitable for largo 
wood presses up to about 48 in. 'J'he arrangement 
of the loose head is like the rack and pinion closing 
ear except that the pinion has its own spindle and 
and wheel for ease in operation. The side rods, 
however, are not fixed to the heads but are 
attached to the short arms of a pair of levers 
which have a hinged connection to the fast head 
with a screw and hand wheel, by means of which 
their long exu emitics are drawn together, a very 
largo mechanic. (I advantage being thus obtained. 
The merit of the device is the ease by which one 
man can put on the final tightening pressure simply 





Fig. 7. 


by operating the hand wheel without the use of 
levers. The arrangement of the ^ear is such that 
perfectly even pressures are applied to both sides 
of the presi. 


Yet another form of hand-closing gear utilizes a 
small hydraulic pump mounted on tne loose head 
(fig. 7). This is sui^ble for very high pressures or 
large presses. It is somewhat costly, and takes 
longer to operate, but puts on a perfectly definite 
amount of pressure, which can be regulated exactly 
by the gauge. In the instance illustrated the head 
is moved up and down by a centre screw and large 
hand wheel, the hydraulic ram being housed in the 
centre of the loose head and engaging the end of 
the screwu The ram carries a lock nut, which is 
screwed up when the pressure has been put on, 
preventing the press blowing or leaking wnen the 
pump pressure drops. Pneumatic closing (fig. 8) 
saves labour, in so tar that the head can be drawn 
back simply by manipulating a valve, and by the 



Fig. 8. 


same means may bo pushed back again, carrying 
all the empty plates w ith it. This is a verv valuable 
feature in largo installations having simple recessed 
plates in which the cloths and passages require no 
attention during the replacing of the empty plates. 
Largo numbers are in use for sew^age sludge. It 
should bo remembered, however, that the actual 
pressure is not put on by the ram but by the wheel 
nuts on the side rods. 
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Fig. 9. 


The hydraulic closing gear shown in fig. 9 has 
an additional advantage in that the final tighten- 
ing is done mechanically, the only handwork being 
the operation of the locking device in case 
water pressure drops. In the instance shown, this 
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locking gear is very similar to the previous tighten- 
ing gear, ^^cept that only hand pressure has to 
be put on the ock nuts. The loose head may bo 
drawn either by a special hydraulic cylinder 
or by weights. Where the space is small, or it is 
not possible to cut through the floor to accommo- 
date the chains carrying the weights, special 
devices can be arranged on tlie top of the end 
floor the ivoights are kept above the 


division and muddy to another. Separate run-off 
valves may be also provided for washings. In the 
case of washing presses it is usual to make the 
trough larger and provide a plug or cock, so that 
it can be used as a measuring tank for the wash 
water. 

Whore presses are installed on an upper floor, 
discharging to the lower one, steel shoots are fitteej 
to the fast and loose heads. If volatile liquors 
or those liable to give out dangerous vapours are 



Enclosed fdter press, 

25J In. square ; uasl.Ing type ; emluscd outlet ; f.I. tray and sheet Iron hood ; teed and wash pipes taken through tray 
with tlfvlco for air llu&hlng at end of operation. 





Fig. 11. 

plates with inserted cloths. 


Cake trays are often provided to go under the 
press, thus saving labour in this direction. At 
tim^ the whole press is arranged to stand in a 
special trough which completely surrcninds it, and 
serves to isolate the cake from the rest of the floor. 

The filtrate trough is sometimes arranged with a 
longitudinal division plate. The taps are then 
fitted with rubber extensions or swivel nose-pieces, i 
by means of which clear filtrate can be run to one j 


being dealt with the press can bo fitted with a 
base on to which a cover fits, the joint being made 
by means of a water seal or clamps (fig. 10). In 
this case the press is arranged with a continuous 
outlet passage, and the feed and any other passages 
are controlled by external valves. 

For strong caustic liquors, which cause ordinary 
cotton cloths to perish rapidly, or for delicate 
clotiis, the plates can be arranged so that the cloths 
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do not pass over the joints, but the latter are made | 
by rubber or other rings let into grooves all round j 
each rim in alternate plates (fig. 11). All the 
plates are then provided with a recess all round 
the inner side of the rim, into which the edge of 
the cloth is laid and nmdc fast by a packing ring | 
lieing caulked in. Alternatively the cloth may bo 
secured by being clipped in by a joint plate wdiich 
is hold down by screws. Further, in such instances 
a perforated plate is laid over the usual corruga- 
tions, thus still more reducing the strain on the 
cloth, w'hich has then a perfectly flat surface on { 
V which to rest. This arrangement effectively | 
lengthens the life of the cloths, as the greatest : 
wear usually takes place at the nip of the plates, ' 
and, further, if the cloth is kept well supported at 
every point, so that a spud cannot readily bo 
l^ushed through it when the cake is being cle.aned 
off, it may readily last, even when apparently quite 
rotten. A perforated plate or grid is sometimes | 
laid over the top of the cloth. This protects it from j 
the spud, and prevents a rotten cloth from being , 
torn away by the weight of adhering cake. It will j 
be realised that recessed presses of this typo cannot ] 
be construet(’d to make thin cakes, hut are suitable | 
for thick ones from, say, in. upwards. 

Where quantities of non-viscous liquor contain- | 
ing very small amounts of very fine matter in sus- 1 
pension are to be filtered special presses are in use. j 
The plates are not provided with a filtering sur- | 
face of tho usual typo, but are filled with cakes of [ 
finely divided cotton pulp or other suitable mate- j 
rial. Such a i)ress would filter many liquors at the 
rate of about 4 galls, per sq. ft. per hour, and when 
it became clogged the pulp would bo knocked out 
of the chamlx^rs, washc'd in a .special washing 
machine, and then prc'ssed firmly into po.sition 
again by means of a special hydraulic or screw 
pres.s. A usual method is to prepare the pulp cakes 
during tho filtration period and then lay or press 
them in position in the specially designed plates at 
the end of the run, when the old pulp has been 
knocked out for washing. 

Choice and Care of the Filter Cloth. 

In reces.sed plate presses double cloths (fig 12) 
are often used. These cloths are stitched together 
at the edges of the feed opening, and one cloth 
is passed through the feed-hole in tho plate, both 
halves being the.i . pread over the filter surface and 



Fig. 12. 


fa.stencd at tho top by clips or pins, or they may 
be stitched, in such cases the top of the plato 
carries a projection or fin for convenience in fasten- 
ing the cloth. This method of fixing is suitable for 
most purposes, and i.s strongly recommended where 
cloths are thin or have often to bo taken off and j 
washed. For certairuy in obtaining clear filtrates 
with fine precipitates there is nothing to equal 
cloths with sewn openings. 

Another way of clothing tho press is to take a 
strip of cloth, long enough to cover both sides of 
the plete, with two holes cut in it corresponding 
to the feed passage. This is hung over the top of 
the plate, and the joint round the feed passage is 


made by clips. A very usual form of clip, the 
“ bayonet ” pattern (fig. 1.3), is in halves, one of 
which is provided with inclined projections, which 
engage with lugs on tho other one, so that on 
giving a slight rotation the two halves are pressed 
firmly on to tho cloth, making the joint. This 
form is tho quirikest to apply, but tho screw pattern 
(fig. 14) is to be preferred as the most secure. It 



Fig. 13. 

is however, rather more costly. Such clips save a 
good deal of time and expense in stitching round 
tho feed opening, and aro useful where the cloths 
have to stay in the press till tlu'y are worn out. 
They are, nevertheless, apt to be misued. For 
instance, where cloths have to bo taken frequently 
from the press for washing purposes it will be 
found that tho double cloths previously described 
are much more quickly removed and replaced. In 
one case of a 3H-in. rece.ssed plate press having 26 
chambers, using thin cloths, it was found that the 
use of cloth clips made a dillcrcnco of three- 
<|uarters of an hour in stripping and rc-clothing as 
between the use of double cloths with sewn centres 
and “ bayonet clips. Then again with thin 
cloths it is sometimes difficuU to get clips to make a 
secure joint. 



Fig. 14. 


In frame presses cloths of double length may be 
hung over the plate without any special attachment 
or stitching, but it is best to sew them on if there 
are many passages in tho plate rim and the cloth 
is to remain for some time. 

Still another method is to use single cloths, 
caught by clips or pins at the top of tho plato. The 
cloth top is sometimes eye letted and engages with 
hooks of ndustable height. This permits ease in 
fixing when replacements are frequent, but sewing 
is the best if well done. 

Fig. 1.3 shows a comparatively coarse precipitate 
of calcium sulphato (magnified 18 diameters), while 
fig. 16 shows to tho same scale a tightly woven 
18-oz. twill cloth, with no spnc(^ between tho 
threads, such as is used for filtering substances of 
a fine uniform nature, which would not be percep- 
tible except at a much higher magnification. Such 
a tightly woven cloth is a necessity in some cases, 
say for many dyestuffs, but would be quite un- 
necessary for such a precipitate as calcium tartrate 
(fig, 17>, in which tho crystals range from compara- 
tively large, say 0*1 mm. side, to very small. An 
open jute cloth (fig. 18) served very well for this 
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purpose, though even after careful shrinking many 
holes of 0 25 mm. side are apparent. In such a case 
the first fine particles pass through the cloth, while 
a layer of the coarser ones is rapidly built up on 
the spaces between them being so fine that even 
caught. The first runnings are 
brighten, and can be readily re- 
c-***'^ press, while the cloths retain their 

1 qualities for longer than if an attempt 

had been made to got clear liquor at the start. 
Ihe spaces between the threads in the shrunk cloth 
may be larger than any of the particles, but appa- 
rently the latter tend to iam, and are assisted in 
this by stray fibres from the threads. 





Fig. 15. 

Sulphate of lime ( < 18). 


users say the latter are stronger and give finer 
filtration. As far as the author can judge there is 
not much difference between the two, providing the 
cloths are properly chosen. The mercerising effect 
of alkali should not bo forgotten^ and if a cloth is 
to be used for alkaline liquors it is best not too 
tightly woven, as otherwise it may become relatively 
impervious. Further, for corrosive liquors those 
with the thicker threads seem to give the best 
results, as they will hold together in the press even 
after they have become quite rotten. 

Linen is employed for the more open-mesh strain- 
ing cloths, which are sometimes useful in the filter 
press when dealing with comparatively coarse sus- 

■ a*' ■ • 

■■ 

* ^ 


* - ^ ^ 

Fig. 17. 

Calfiuin tartrate ( • 18). 





Fig. 16. 

Twill cloth (xlS). 

In dealing with caustic soda, about 5% free alkali 
is as much as a cotton cloth will stand to give a 
reasonable life in ordinary typos of press. Some- 
what stronger liquors may be filtered if the cloth 
is treated with heavy naphtha or green oil, espe- 
cially if care is taken not to allow f.he caustic 
liquor to dry into the cloths. In one- case which 
came under the author’s notici' good results w'ere 
reported consequent on the removal and .soaking of 
the cloths every w'eck-end. This was additional to 
the use of an oil preservative. Some u.sers report 
having employed twill cloths with 10% free alkali, 
the life being about throe weeks, but it is desirable, 
if possible, to keep to 3% or 4% . A similar percent^ 
age of sulphuric acid should bo satisfactory, though 
some users report that cotton cloths withstand 7% 
to 8% economically. Twill cloths are perhaps in 
greater favour than the chain weave, though some 



Fig. 18. 

Juto cloth (x 18). 

pensions in liquors containing casein or other sub-* 
stances, which would rapidly render a more com- 
pact cloth impervious. Juto and hessian cloths or 
sacking are often used instead of cotton, and are 
quite good with weak alkaline liquors, providing a 
very fine, tight weave is not requisite. 

Tho.so cloths are also used as under-cloths, a 
strong (X)arso cloth being used to support a thin, 
tightly woven twill. This helps to protect it from 
damage at the joints, especially whore there is 
likely to be trouble with rusting. Further, in 
such an arrangement the upper cloth may be suffi- 
ciently closely woven to stop very fine particles, 
and yet its thinness prevents its becoming too 
rapidly impervious. It is readily removed and 
washed, while the under-cloth, though strong and 
heav^, can be coarse enough to run freihly for a 
considerable period. Filter paper may be us^ in* 
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stead of a fine upper cloth. It must he well sup- 
ported, and should of the crinkled variety, as 
this can give a little to the sag of the cloth. Paper 
has unfortunately the disadvantage that it may 
come away with the cake, but this is of no conse- 
quence if only the clear liquor is required. 

Cloths with a swansdown surface are used for 
such purposes as the filtration of yeast, and are 
then protected from clogging by a superposed cloth 
of strong twill. It is, however, open to question 
whether they arc any better than good twill cloths. 



Fig. 19. 

For strongly acid liquors there arc a variety of 
cloths to choose from. One firm reports that 
camel’s hair is satisfactory up to 30% sulphuric 
acid and 10% hydrochloric acid, while horsehair 
would stand 10% hydrochloric acid, but is not good 
for sulphuric acid. The same firm have used woven 
copper wire for 12% to 14% hydrochloric acid with 
a life of 41 months, while the same wire cloth was ! 
satisfactory with 30% sulphuric acid. Wool or felt i 
cloths will generally resist from 15% to 20% sul- j 
phuric acid, but are of little use for hydrochloric j 
acid. i 

Asbestos will withstand any strength of acid or j 
alkali likely to be put into a filter press, but is apt j 
not to resist handling, and, further, is difficult to | 
obtain in a sufficiently finely woven form. The 
qualities vary a great deal, and it is well to make 
careful tests before buying in quantity. On the 
whole, for stroi g acids, a good camel’s hair cloth, 
if treated propea ly, has much to rt'commend it. I 
A groat deal, howtwer, is sold as camel’s hair which \ 
is of quite other origin. j 

With regard to wire cloth, in one case which i 
came under the author’s notice a twill nickel cloth ; 
was used for removing sodium sulphite from mother 
liquor up to 50% causticity. A sample of such 
cloth, 360-inesh, ap^mars quite impervious to light, 
except when held at certain angles. 

Cloths should not be allowed to dry on the press 
when out of use, but should be rinsed free of corro- 
sive liquors and retained solids and kept moist. 
The former will cause rotting if allowed to dry in, 
while the solids will become hard and impervious. 
Repeated drying and wetting accentuates shrink- 
age. In a well-woven filter cloth for dealing 
with materials such .as dyes, the threads, though 
stout, should bo packed so closely that they touch 
one another at every point. Then again the cloth 
should be as free as possible from parallel dark 
strea^ or “ reed ” marks or lighter portions in- 
dicating missed or broken threads. Occasional dark 
specks on a cotton cloth do not, however, signify. 

Some users prefer to have the cloths shrunk 
before they are put on the press. With a well- 
woven cloth with small shrinkage this is not neces- 
sary with centre feed, top feed, or passages in 
external lugs. Where, however, there are ports 
near the bottom of the cloth it is usually Wise to 
shrink the cloths before use. It should be noted that 


the holes can be cut and the press clothed wfiUe 
the cloths are wet. In some cases boiling water 
should be used, but this, however, is not usually 
necessary, although it would have the effect of 
causing a cloth to filter clearly when it otherwise 
might not do so. The question of shrinkage is 
a difficult one^ and depends on the weaving, though 
it may be said that the less compact cloths may 
shrink anything up to 7 or 8%. while more closely 
woven ones may shrink as little as 2^%. Some- 
thing depends, too, on the quality of the cotton 
and the quality of the weaving, and instances aro 
not unknown where two cloths of apparently pre- 
j ciscly tho same quality, texture, and weave may 
; shrink very differently. On the whole, such valu- 
! able cloths as camel’s hair are best soaked in 
mother liquor at the correct temperature before 
: being put on the press, as if shrinkage occurs the 
; strain on the cloth the first time it is used may 
I seriously impair its life. 

; In dealing with many food products, and also in 
I cases where the cloths become rapidly clogged, it 
is necessary to remove them at regular intervals 
for washing. The ordinary typo of washing 
: machine (fig. 19) consists of a vessel or outer casing 
within which revolves a perforated drum in which 
the cloths are placed. This drum is fitted with 
beaters, and revolves three times in one direction 
and then three times in tho other to prevent roping 
i of the cloths. Tho washing medium may be a weak 
I solution of soda which can be heated by live steam, 

■ or a solvent may be employed. Another form or 
i this machine has an independently driven 
j squeegee inside tho drum which acts as a shelf or 
' lihor for part of tho time and during the remain- 
der compresses the cloths against a beater fixed to 
tho drum shell. Another type of washer (fig. 20) 
consists of a tank constructed in wood or iron. A 



squeezing block runs the whole length of the tank, 
and is suspended from hinges fixed on pillars 
attached to tho machine. There are false sides to 
the trough which are sprung in such a way that 
they can give a little to the action of the squeegee 
as it rocks from side to side. The cloths are placed 
concertina fuvshion on either side of the squeegee 
and arc first compressed and squeezed against the 
side of tho trough and then released, being allowed 
to fall over and open out, after which the process 
is repeated. Such a washer is excellent for 
squeezing out obstinate dirt with a minimum of 
wear on tho cloths. 

Tho simplest device is a tank fitted with a steam 
circulating injector. This is satisfactory with light 
cloths and readily soluble precipitates. 

Some theoretical and practical considerations in 
, regard to rate of filtration^ etc. 

The liesign and efficient working of a filter-press 
utstaliajU^n depends on the material, the treatment 
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desired, and various factors of a mechanical nature. 

The questions relating to the material comprise : 

1. Quantity per hour. 

2. Chemical properties. 

3. Suitable temperature for filtration, and vis- 
cosity of liquor at that temperature. 

4. Percentage of .solids. 

5. Size, shape of grain, and liardncss of sus- 
pended particles. 

6. The permeability of the deposit as affected by 
pressure, time, and flow. 

7. Nature of first deposit on cloth. 

8. Does deposit bind on to cloth, or will it fall 
readily awayp 

In regard to treatment we must eonsider; — 

9. What extent of clarification is dc'sired. 

10. Is the cake or the filtrate of most value, and 
is a firm cake to be fornuHlP 

11. Must the material bo wa.shcd, and, if so, how 
thoroughly? 

12. Is it to be air dried in the pres.s? 

13. Are any special steaming, heating, or cooling 
arrangements needed? 

The mechanical and other factors include; — 

14. Practical chambc'r thickne.^s. 

15. Practical maximum pumping capacity. 

16. Effect of various inlluenees on the length of 
the discharging period. 

17. llclative cost of various arrangements. 

18. General layout in relation to remainder of 
plant. 


It will be sc'cn tliat it is not u.^ually practi<‘able 
to obtain exact information on the whole of the 
physical data involved. Fortunntelv trials with a 
gallon or two of licpior will enable ihe following 
data to be settled: — (a) fSuitablo cake thickness; 
(b) working pressure; (c) cloth; (d) time to make a 
cake, or rate of filtration; (e) nature of aids to 
filtration, if required. 

^ Usually one or two tests will elucidate these suffi- 
ciently to allow tho.se with proper experience to 
approximate to the most perfect scheme. 

We will now consider various factors in detail, 
commencing with a mathematical treatment of such 
as are amenable to it. TIii.s is helpful to clear 
thinking, for while nothing can be a substitute for 
experience, it is not always reali.sed what influence 
such factors a.s cake thickness and length of pr<*ss 
have on output and economical results. 

Where the solids build up with a perfectly rigid 
granular structure, the rate of flow in proportional 
to the pressure. It also varies inversely as ihe 
resistance of the cloth etc, and that of the de- 
posited cake. The former is fixed, while the 
latter increases throughout the operation, being 
proportional to the total How and the pi'ieontage 
of suspended solids. Sperry defined unit resistance 
as that which gives a flow of one gallon per sq. ft. 
per hour under a pressure of 1 lb. per .sq. in. In 
the case of the solids a deposit of 1 in. w^as assumed 
in fixing the unit. The rate of deposition was 
settled as being unity when one gallon of filtrate 
flowing through I .sq. ft, left a diposit of 1 in., 
there being 1% of solids in suspension, On these 
assumptions ho derived the formula*: — * 
dQ P V 


dT Rm + Ht' 


Rf/i 


RX Q> Rm Q 
2T»K + P 


-f RQX 

K 


V 


2 PKT 

“RX " 


/ KR, 

\nx 


» V kr, 
I “ RX 


(1) 


( 2 ) 


(3) 


where P: 
Tstime 


s pressure, 
in hours. 


Q- gallons discharged liquor. 
dQ/dT» instantaneous rate 


of flow. X=percentage of solids in liquor. 
thickness of deposit in inches. Karate of deposi- 
tion, R=: resistance of solids. R« is resistance of 
cloth. (67- Chem. and Met. Eng., 1916, 15, p. 198— 
203.) 

These formula? all apply to constant pressure cou- 
i ditions, and do not include the pcriwl of diminished 
! How during consolidation of tho cake. Since, for 
I any series of such tests P, R, and Rw are readily 
I kept more or less constant, while X is apt to vary, 
j wo may write A=:R/2P, B-Rr^/P, and N = K/2X 
: where N is the number of gallons to form 1 in. of 
I cake; i.c., to deposit a layer i in. thick on each 
i cloth. A, B, and N are very readily found by a 
trial filtration in an experimental press, and we 
may simplify tho original formulae as below : — 

dQ I 

dT "" AQ 4- B (la) 

N 

T + BQ (2») 



Such formulae apply with very fair exactness over 
the greater part of many time discharge curves, 
providing these arc taki’n under constant pressure 
conditions. We shall bo mainly concerned with 
number (2a), as (3a) is only required when tho ques- 


j 

I 


I 
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Fig. 21. 


I Ihlation hvtircrn iinie to jona a cakt and the 
drtnyth of the mixture. 

I tion of cake formation is of no importanoo. The 
■ rate of How dQ/dT diminishes with increased flow, 
j as i.s well shown by the diminishing curve (fig. 26) 

' descrilied later. 

We arc now in a position to develop tho formulae 
; with a view to applying them to the solution of the 
i relation of the average rate of How to the dilution 
of the mixture; of that of eako thickness to output; 
and of length of press to capacity — both absolute 
i and in relation to prime cost. For the sake of 
' simplicity wo shall not consider closely the effect 
i of tho time required for final consolidation, or for 
i filling the press initially, whore the pump is of 
i limited capacity. Nevertnele.ss, tho simple outline 
below will illustrate sufficiently tho general tend- 
encies. 

Let F, be the time to form a 1 in. cake, the amount 
I of filtrate being N gallons by definition. If a cake 
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t inches thick is to be obtained, the amount of 
filtrate is Q=Nt, and substituting this in (2a), the 
time Ft to form it is given by — 


Ft 


AN*t» 
2N “ 


+ BNt 


=• + Bt) (<) 

From equation 4 wo see that the time to get a 
cake is proportional to N (or the volume of filtrate 
to make a cake) providing the thickness remains 


output over the whole operation, both measured in 
lb. per sq. ft. of area. Then 


S = 


_Ct 
Ft d- E 
Ct 

Mt^ q- nit -j- I'j 


(5) 


S is a maximum with regard to t when dS/dt=0 
(see fig. 22). 


AVo have therefore 


d f Ct 

dt Ml® -|- int q- E 


0 



Fig. 22. 

llelation hat wee cake thickness and output for 
tu\ ^xtreme cases. 


C(Mt® q- mt + E) — Ct(2Mt 4- m) 
iMt^q- mt +'E)* 

Mt* 4* mt 4- E — t (2Mt + m) ~ 0 

■■ 




/ 8EPX 

V UK 


0 

.. (7) 
. . (7a) 

. . (7b) 


If wo assume that tlic press is filled by a pump 
big enough to give the maximum initial rate of 
discharge, then the time taken to pump, an amount 
of liquor equal to the volumo of the press is pro- 
portional to t. In the above calculation all terms 
j in i cancel out, and expressions (7) and (7a) areun- 
alfoctcd. The ciise is similar if wo assumo tho cakes 
1 are washed at a fixed rate of How. It may however 
I bo argued that there is a maximum washing pres- 
! sure which should not bo exceeded. In this case 
j the time W< for washing will bo 


I 

I where W, is the time to wash 1 in. of cake. 
Similarly it may be held that tho time for final 
consolidation is approximately 

kt = t*ki 

where W, is tho time to wash 1 in. of cake. 
Equation (5) now becomes 

o _ 

" (Mq-Wi4- ki) .l*T 'int 4- E 
and tlio best thickness is 


constant. It is not quite inversely proportional to 
tho pereentage eticngth of the mixture (although iu 
many cases it may be iiearly so) since a ciTtain 
amount of liijuid roinains in the cake. Fig, 21 
shows tho theoretical relationship for a ih’cly i 
filtering material building a thick cake. Tho rela- ! 
tion N'T is a straight line, while that of X'T is a j 
curve giving values of T nearly inversely propor- ! 
tional to the value of X. The proportionality woubl j 
bo exact if X, in Sperry’s formulae, were calculated i 
on filtrate, and not on total liquor. In practice, 
however, both these rclationshij)s may be somewhat 
altered by tho greater consolidation of the cake 
when formed from weak mixtures, which may cause 
tho time to form it to be Icngthenetl out of propor- 
tion (cf, fig. 25 described later). 

Wo will now consider the question of best cake 
thickness. 

Substituting M- AN /2 and 

m NB, then 

F< =3 Mt* 4- mt 
Fji = M 4- m 

Lot E be the time for emptying, which may be 
taken as constant for a given size of press, within 
reasonable limits of thickness. 0 is the weight of 
the cakes when 1 in. thick, and 8 the rate of 


‘ V^M+W, I k, m*®* 

or t . . /y/ ^ (8a) 

Fig. 22 .shows two curves drawn on the basis of 
equation (5) for certain conditions commonly met 
with. The existence of a best thickness for maxi- 
mum output is clearly .shown. In practice tho use 
of this is limited on tho one hand by the fact that if 
the cake is above a certain thickness it may con- 
solidate and become impervious before it is fully 
formed. This will call for more work in emptying 
and drying. On the other hand, thin cakes will 
require more labour per ton, and so a balance of 
advantage must bo struck. 

Nevertheless the fact remains that for a material 
I dealt w'ith in a largo press taking some time to 
I discharge, thick(?r cakes are best if they can be 
j formed. A small, rapidly discharged press will give 
most output with thin cakes if tho filtration is fairly 
! slow; if a thick cake can be formed rapidly it 
may how'over bo satisfactory. This is entirely apart 
from any question whether thick cakes can or can- 
not be made. It is purely a matter of securing a 
proper balance between the filtering and dischpg- 
ing periods. It is also clear that if it is required 
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Fig. 23. 

Belation of average output to length of press. 


to wash the cakes at a fixed pressure, or if much 
consolidation is necessary, then thinner cakes aro 
again desirable. 

The cake thickness, however, is usually settled 
on practical grounds, determined solely by the 
thickest cake tbit can bo made of suitable dryness, 
with a view to reducing labour costs. It is then 
of importance to know what length of press will 
give the best results. Let S* be the average hourly 
capacity of the whole press consisting of Z cham- 
bers; C' the total capacity per chamber in lb. of 
cake; U the time in operating the closing gear per 
pressing, and V the time for emptying and re-clos- 
ing one chamber. Then 

“ Vt -Tu H-~ZV 

Fig. 23 is plotted from this formula, and shows 
that after a certain length has been r(^•lchcd the 
addition of further chambers only slightly increase-s 
the output. This tends to reach a fixed limit, on 
account of the longer {)eriod the press is at a stand- 
still during each shift. If tho cake is built quickly 
the press must bo short or the discharging period 
will not bo in balance. This will not increase 
seriously tho labour cost, since this in tho main is 
taken up in emptying and replacing tho plates, 
only a small proportion being required for working 
the closing gear and manipulating tho valves. It 
is only where the period of filtration (which in tho 
present case may includo washing and air drying) 
IS very protract^, or the material can bo emptied 
very rapidly, that it is economical to use a very 
large number of chambers. Tlie-so considerations 
are strictly borno out in practice. 

A further important question is that maximum 
output should be obtain^ per unit of prime cost. 
Let £z he the total cost of tho press ; £r tho cost of 
the frame and heads, which includes tho first cham- 
ber; £c the cost per additional chamber. Then 
^ £>• + (Z-1) £, 

The ratio of output to cost is therefore 


8 CZ 

£ ” (Fr+U+ZV)(£r+(Z~l)£,)-* 


( 10 ) 


I 


Obtaining the maximum value in tho usual 
we get 

z - . 

Where 


way, 

( 11 ) 


S^hourly output in lb. 

£» total cost of presa. £, ecoat of frameirork. 


£«s:cost of each additional chamber. 

C'~lb. of cake per chamber. Zanumber of 
chambers. ^ 

F^ = length of filtration period, including wash- 
ing etc. 

Ultimo in hours to work gear and valves per 
operation, 

V = time in hours to empty and replace one 
chamber, including an average allowance for 
clothing. 

Taking a 38 in. plate and frame press, we may 
.assumo that tho time for working the closing gear, 
operating valves, pumps, etc., is 20 mins.; and for 
emptying, say 21 mins, per chamber. Assuming 
3 hours is occupied in getting a cake and substi- 
tuting current values for £»■ and £c > we find the 
best number of chambers is 32. Honce large units 
would best lie made up of this size press, though 
for installations of only a single press it might not 
be worth while to limit the size. 



Fig. 24. 


Jielation of length of press to output per unit 
prime cost for a 38 in. sq. F. db F. cast-iron press. 

Fig. 24 has bemi drawn on the above basis for 
three varying periods for filtration and washing. 
For the slower ones more chambers aro seen to bo 
economical, but tho slope of tho curve varies very 
gradually for the longer periods. Even when 9 hours 
aro required for filtration wo see that it is hardly 
worth while going over 40 chambers, though tho 
be.st figure is given by calculation as 54. If dis- 
charging wero slower, then shorter presses still 
would be indicated. This would also be the case 
with more quickly filtering liquors. Rooessed 
presses, or those with wmoden plates, would prefei- 
ably bo rather longer, as tho cost per chamber is 
proportionally less. Should tho closing gear be 
elaborate and slow to w'ork, the presses would bo 
best if slightly longer in tho case of rapid filtration. 

It is difficult to obtain sufficiently exact figure.^ 
on which to base a similar calculation in regard to 
the most economical size of plate. The laws would, 
however, almost certainly follow tho lines of figs, 22 
and 24, and there would be a definite sise for 
maximum average output, and for maximuin out- 
put in relation to prime cost. The latter oonaidera- 
tion would almost certainly indicate a somewhat 
smaller sue than the fonper. The labour in ois* 
charging one chamber may be diriaed into (i^) mov- 
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ing plate, (b) dropping the cake, (o) cleaning the Nottingham. Fig. 5^ shows a family of curres 

cloths, (d) renewing cloths, (e) cleaning passages relating to spent lime suBpensions of various 

and ports. strengths. The total discharce is plotted against 

Now (b) and (e) are fairly independent of the size time, each test being made with a frame 4 in. deep, 

of plate, (a) is more or less so up to a point, after at a constant air pressure of 70 lb. per square inch, 

which it increases very rapidly, (c) is directly pro- Readings were Uken every minute, and filtration 

portional to the area, while (d) is more or less so, continued till three constant ones were obtained, 

depending on the type of plate. The law connecting time and flow is well illusr' 

If the fllterine oeriod is long, larger plates will trated. In the case of the weakest suspension this 

be economical, but in this case one would not is T = 1*199H0*8Q (or T=3-57Q''/2N+0-8Qj where 

expect to find the line of demarcation very strongly T is in minutes. The effect of the consolidation 

defined. If the cleaning of the cloth is the major period is shown by the difference between the upper • 

part of the operation, this will tell agaimst any part of the actual curve, and the dotted line repre- 


FlLTtR PRESS 



•Fig. 26. 

Filtration of caustic liquor containing various amounts of spent hme, 

4-in. cakes, 70 lb, air pressure, 

marked economy in the use of big plates, but if the senting the theoretical one. The maximum reading 

cakes drop cleanly away, then the best results are in gallons for each case is, of course, proportioi^ 

likely to bo obtained with large sizes. Wood plates, to N, and on reference to equation (4) wo see that 

on account of their lightness are economical in the time to get a cake should also be proportional, 

larger sizes than iron ones. As a general rule If this holds, all the curves should end on the same 

38-in. or 40-in. plates are quite large enough, and straight line passing through the origin. The 

even these do not always show any marked reduc- four tests with stronger suspensions agree w'ell with 

compared with the 32-in. size. this, except that the lino is displaced a little to 

The chief advantage of very largo sizes usually lies the right. This is no doubt due to some residual 

;; rawer in the saving of space, consolidation effect. The curves for the weaker 

We may now pass to_ a consideration of one or suspensions vary markedly from this line, taking 

: two test ourvM, taken in the small scale plant dor* longer in proportion. On inspection the cakes were 

- pmrtment of Messrs. Maul^^vo Alliott and Co,, Ltd., distinctly dryer in appearance, and the percentage 
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moisture wae found to be slightly less. Apparently 
the sloAver filtration was duo to the fact that the 
lime particles had time to settle down more com- 
pactly; and it is probable that the smaller ones 
were gradually washed from between the larger 
(c/. fig. 28) to form a more compact and impervious 
layer near the cloth. The distinction between the 
two rates of flow is very marked, but further trials 
W'ould probably show that they merge more or less 
gradually. 


The tests on both the lime and the dye were made 
with the same cloth, and exhibit clearly how 
different are the resistances of the cakes, and how 
markedly the resistance of the cloth varies when 
the latter is used under altered conditions. 

The permeability and dryness of a filter cake 
depend on the size and shape of the particles, and 
especially on their texture, whether firm or other- 
: wise. Comparatively coarse, hard grains are 
j favourable, as the capilliary passages are large, 

FILTER PRESS. 



Fig 

Time discharge curv 

Fig. 20 shows a time discharge curve for a 
sample of Direct Yellow recently tested by the ; 
writer. In this case a complete 1 in. cake was ' 
formed at a very early stage, though, of course, it 
was extremely soft. This m as tested and confirmed 
by two separate trials, at the end of which the ; 
press was opened while still draining freely. The ; 
curve itself is the rasult of a third trial carried on i 
as long as seemed worth while. In this case, i 
although the conditions under which the solids are ! 
deposited are so very different from the former | 
instance, the curve agrees well with T = 115’4Q’+25Q i 
(or T = 255QV2N-f25Q) right up to about 80% of 
its total flow. Curiously enough, where it departs J 
from the formula, the curve shows a quicker rate of i 
filtration, and thi.s divergence may be due to some i 
slight sul^idence of the suspended solid matter, so 
that during the latter portion a (iornparatively 
weak liquor might have b(vn fed to the. press. The ; 

^ mixture was, however, kept agitated' during the ; 
whole test. 

On the same chart has been plotted a curve show- 
ing the rate of filtration, at every moment during ; 
the test, as compared with tlio horizontal lino ' 
giving the average rate of flow over the whole 
perioa. Nearly half of the sub.stance is fed in at i 
a considerably higher rate than the average, while i 
it will be seen how slowly the flow from the taps ! 
comes to an end as the cake i,s gradually con- I 
solidated. 


26. 

?5 for Direct Yellow. 

and high pressure can bo used. It is not, however, 
desirable that tho grain should bo so coarse as to 
cause rapid settling, if this should happen in the 
press a cake of uneven quality would be formed, 
which would be unfavourable for washing or air 
drying. It might be difficult also to secure a clear 
effluent, as is explained later. 

A great part of the art of filtration lies in the 
control of the nature of the suspension. In this the 
microscope is a useful aid. Higher powers than 
i in. objective, and 9 times eyepiece are not usually 
necessary, but for substances like anthracene or 
/^-naphthol a polariscopo is useful in rendering tho 
crystals visible. If the particles are mounted in 
licpior they can be made to separate or turn over 
by pressing with a sharp point on the cover glass, 
and thus their real shape and the compactness of 
their grouping may be judged. By this method, 
for instance, it can 1x3 seen quite clearly that 
/fnaphthol particles oon-sist of largo, though very 
thin, fl.at plat('S, while particles of anthracene in 
suspension in oil, having very much the same 
appearance while still, are really somewhat irre- 
gular nodules which are more or less of equal shape 
when viewed from any angle. 

Fig. 27 shows the previous sample of calcium 
sulphate magnified to 250 diameters. It will at 
once be seen what a coarse open meshwork will be 
built up in the cake. Such a shape and size of 
crystal is, of course, extremely free filtering, and 
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is very favourable to good washing results. The 
needles shown run 0*001 in. in length, or even 
larger, and the breadth is about 0*0001 in. 

Fig. 28 shows on the same scale a suspension of 
calcium carbonate. Many of the crystals have 



Fig. 27. 

Sulphate of lime ( , 250), 


IS, however, quite free filtering, as will have been 
gathered already. This is due to the fact that the 
particles are hard and angular, with no trace of 
sliminess or gummy matter, and the aggregated 
clusters are sufficiently firm and numerous to keep 



Fig. 30. 

Bonzopurpurla ( x 250). 



Fig. 28. 

Spent lime ( ■: 250). 



Fig. 29. 

Sludge from aoap lye ( x 250). 



Fig. 32. 

Grey filter paper (x260) 


aggregated to form comparatively large firm 
lumps^ but the scattered particles will give a fairly 
good idea of the size and shape of the individual 
i^init. Numbers of* these are only 0*0001 in. in 
diameter, while some are even less. This material 


the cake open. Tho precipitate from aoap lye pre- 
sents quite a different appearance (fig. 29). Even 
in the photograph the shapeless outline and 
scummy nature of the particles are indicated, sug- 
gesting good results would be secured by not too 




pressures. Fairly rapid filtration may, never- 
tfael^, be obtained, and probably this is due to 
the comparatively large size of the particles con- 
cj&rned. A somewhat different appearance is pre- 
sented by the various aniline dyes. In the case of 
the substances previously mentioned, all the par- 
ticles appear to be at rest, but in the case of dye- 
stuffs a number aro often to bo seen in motion. 
If, for instance, Benzopurpurino is examined in 
suspension in water, assuming tho preparation has 
been freshly made up or recently agitated, each 
particle would seem to be separate, assuming a 
thread-like form 0*0002 — O'OOOl in. long by about 
one-tenth of this in diameter. Some preparations 
are even smaller, while the threads are not rigid 
but curl and uncurl in addition to having a distinct 
oscillatory or Brownian movement. After a long 
period of rest all movement will have temporarily 
subsided and the separate particles win have 
massed themselves together in such a manner as 
shown in 30. Filtration at comparatively low 
pressures is clearly indicated. 

The agglomerated and motionless condition is tho 
more favourable to good working. The particles 
may also be seen to be of somewhat larger dimen- 
sionfi than when they are scattered and freely 
moving. Since this state can bo brought about by 
the presence of an electrolyte such as salt, it is 
good to retain a suitable proportion of this if 
market conditions, etc., will permit. Naturally 
cake formation is apt to be slow at best with de- 
posits of this type, and closely woven cloths aro 
necessary. Washing is usually out of tho question. 
This is partly due to the high resistance of tho 
cake, and to the fact that as soon as water pene- 
trate the maas it removes any electrolyte present, 
and the dye particles then assume .5 still more i 
"intractable nature. 

Fig. 31 shows a sample of Direct Yellow. This ■ 
gives a freer flow and is more readily retained by 
the cloth, as is indicated by tho large size of the : 
particles and the way in which they are massed. 
Fig. 32 shows a sample of filter paper on the same j 
scale for comparison. | 

Before leaving the subject of quality of grain, it i 
may be of interest to mention a curious property 1 
of many filter cakes, due to the shape and hardness i 
of the particles. Such cakes appear firm and com- ; 
paratively dry and free from surface moisture 
when first discharged. If a small piece is shaken I 
in the hand it becomes sloppy, and a distinct I 
amount of free surface moisture appears. This is 
dno to the fact that the particles aro deposited 
initially in any order, but when shaken a^ume 
,^eir most compact grouping, causing the moisture 
the interstices to appear at the surface, 
^further, as was shown by Osborne Reynolds 
(Scient, Papers Nos. 50 — 51), such hard material 
' does not necessarily assume its most compact group- 
ing under the application of pressure, providing 
; IB not sufficient to crush the grain. This sup- 
poses the existence of an elastic boundary, which is 
'ixpQgided by the cloth. This property Reynolds 
leimed ** dilatancy ” (fig. .33) . It is so marked that 
il , A football bladd er is filled with fine sand and 
jitter, and fitted with a glass tube in tho neck, 
“^"ipTWater will not be forced out, but is actually 
i to be drawn into the bag when the latter is 
lesed. * 

liquors contain particles so fine that they 
) be retained on the usual filter cloth, unless 
^ close texture, while in other cases, such 
' scums and some varnishes the liquor is so 
i0llpd. an impenetrable layer is speedily formed 
edniddeoloth and it becomes impervious. In such 
• will bairious aids to filtration can be used. The 
^S!S ^ ^ ^ follows 

miift form s iioadilir pemcibla deposit. 


" (3) The capilUary pores betweeu the pariiclei 
must be sufficiently fine. 

(4) If very fine scummy particles are to be re* 
moved, it must have a maximum of surface, and 
its nature must be such as to favour adsorption. 

(5) It must have no injurious action on the 
material being filtered. 

Among such substances may he mentioned cal- 
cined fuller’s earth, diatomite, and various other 
refined fossil earths, large crystals of calcium sul- 
phate, charcoal, wood meal, cotton meal, etc. In 
some cases it is actually possible to produce a lime 
precipitate in the liquor before filtering, with the 
result that the slimy particles are covered with a 
lime deposit and the cake rendered more open and 
permeable. 


■ y 




r r r 


y V 


Fig. 33. 

In this i’onnexion it should not be overlooked 
that tho coarser particles in a precipitate may 
assume the nature of a filter aid towards the 
siiialler ones, which would not be retained by the 
cloth if tho whole precipitate were fine. Hence it 
may be difficult to get clear filtrates if the larger 
particles arc allowed to settle out in the filter press 
owing to insufficient pump capacity, oto. 

For fine clarification tho cloth may be given a 
very thin coat of the filter aid by pumping in a 
suspension of the latter before commencing to 
filter. It is also useful when mixed with the 
li(|Uor, as it not only helps to give a clear filtrate, 
but builds up an open structure in the cake, thus 
permitting a more rapid flow where slimy matter 
has to be removed. 

The following weights of dry solids per cubic foot 
of press capacity— together with tho moisture in 
the cake— may bo of interest. They are all taken 
irom ordinary largo scale practice. They should, 
however, be regarded only as ii guide, as very 
different results are sometimes obtained between 
one factory and another. Those moistures marked 
with a • have been reduced by means of blowing 
air through the press: — 


Material. 

Dry weight per 
cb. ft. 


Moisture, %. 

Orange chrome 

340 


• 

5 

Zinc fhrome 

200 


• 

7 

TiCinon yellow chrome 

4« 



55 

Para lied 

53 



30 

Prussian blue . . 

15 



00 

MaRcnta lake . . 

20 



00 

Wolfram tin flnes 

. . 130-100 



10-17 

TunKstIc oxide 

104 



14-21 

Spent lira© 

57 



38 

Calcium sulphate 

42-55 



40 

Anthracene 

29 



40 

S'Naphthol 

47 


• 

80-40 

Sulphur black .. 

42 


• 

40 

Sulphur blue . . 

59 


• 

82 

Wool red 

19 


• 

60 

Direct brown , . 

85 


• 

50 

Benzopurpurioe 

38 


• 

3!^-40 

Congo rod 

42 


• 

50 

Trlacid violet . . 

23 


• 

80-85 

Orange II 

20 


• 

40-45 

Sewage sludge . . 

30 



60 

Sludge from soap lyo 

80 



60 

Cake thicknesses vary from 1 in. up 

to 4 in. or 




even 6 in. in the oase of very permeable deposits. 
Borne samples of calcium sulpnato and carbonate 
will build up to the higher figures. In manv eaasa 
2 in. is cilnsidered a good thickness^ oTen for the 
above lubataiioea. Comn (ad dyeattute tiro vimliy 
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filtered in presses having chambers 1 in. to U iii. 
thick. Materials are not unkno^vn which will 
build a layer only a few hundredths cf an inch in 
depth. Ill such cases cake formation is impossible, 
and the excess liquor has to be drained out of the 
press. 

It is well worth while for users to study and test 
the best pressures for feeding their particular 
grade of material. Too many operators are satisfied 
that things are right so long as a clear effluent is 
obtained, and it is not realised that better results 
are often obtained by relatively low pressures, ex- 
cept perhaps in the last stages of the run. In 
relatively few eases does high pressure produce pro- 
portionate results either in rate of flow or weight 
and moisture of filter cake. In fact, it may reduce 
the rate of flow or stop it altogether by destroying 
the open structure of the deposit. 


^ P®** ft. per hour or even less. Some 

vegetable oils have rates of flow varying from 
4 to 8 galls, per sq. ft. per hour, but in other cases 
these figures may bo halved. In one case soap 
lye after acidification filtered at the rate of 4. galls, 
per sq. ft. per hour, and the same liquor after 
neutralisation gave a flow of about double this 
amount. This filtration was carried out at a pres- 
sure of about 20 lb. per sq. in., never exceeding 
30 lb., whereas it is sometimes considered that 
pressures of 100—150 lb. are necessary for this 
material. In another case the lye was filtered only 
after neutralisation, and the rate of flow was 
galls, per sq. ft. per hour under a gravity head 
of only 20 ft. 

In the case of sewage, rates will vary from 
3 galls, down to | gall, per sq. ft. per hour, the 
msual figure being about 1}, and the pressure 



Correct ion of iiine dinctiarye curve for cake 

In ordinary filter press work pressures may range 
from, say, 150 lb. per sq. in. down to 20 ft. gravity 
head or even let The higher pressures are only ; 
suitable for verj ^usebus liquors containing hard | 
solids of a hard guuiular nature. Where viscosity ' 
is small pressures of 70 to lOU lb. are usually ample 
for granular or fibrous suspensions, while many 
materials of only a tolerably open texture are 
dealt with very satisfactorily at 40 to 60 lb. Dye- 
stuffs, colours, etc., and other materials of a. very 
fine nature are often advantageously handled at 
half this pressure or even less. Prinssian blue, for i 
instance, is gi’iierally dealt with at 30 ft. gravity | 
head. 

Kven when higher pressures are justifiable it is 
W’ell to start the ojieration at a c()niparati\ely low 
pressure in order that the first layer of the cake 
may be open and porous. For slimy materials the 
reliminary feed may well bo under a low gravity 
ead. Once a good layer has been formed there is 
u tendency for the particles to interlock, and they 
arc then less liable to be forced through the cloths 
by a higher finishing pressure. 

Rates of filtration are very varied. They are 
highest where largo quantities of liquor containing 
small amounts of solids are being handled, pro- 
viding that it is not necessary to form a cake of 
high solidity. In such cases it pays to clean the 
press out as soon a^ the rate of flow falls off. In 
clearing a watery liquor from impurities and dirt, 
rates of from 15 to 30 galls, per sq. ft. per hour 
are often obtainable. On the other hand, viscous 
materials, such as varnish, may only give a flow of 


ig. at. 

volume and yumy capacity, Itayid filtration. 

80—100 lb. per sq. in. For the majority of dyestuffs 
the range is about 2 galls, per sq. ft. per hour down 
t’ g'di., and in v(m’v difficult cases one gets 
down to a flow' as little as one^tenth of the latter 
amount. 

Methods of Feediny the Press. 

Fig. 31 illustrates one method of fixing a suit- 
able pump capacity. A time-discharge curve, 
ACB, IS obtained in the usual way, the dotted line 
AB, representing the total average discharge. It 
IS presumed that the original curve is obtained 
exiienmontally from a small-scale test, in which 
case the rate of flow is generally determined 
I entirely by the press and not by the pump. It is 
; further a.ssurned that the substance is one in which 
I it is permissible to use pressures rapidly approacli- 
; ing the maximum in the early stages of the test. 

; A curve obtained in this manner nof^s to he cor- 
I rected for tho volume of the cake itself and for the 
employment of a pump of a practical siisc. In the 
instance given, AB corresponds to tho steady dis- 
ehargo of a pump having a capacity of 6 galls, per 
hour per sq. ft. of filter area. The volume of cake 
is 1*04 galls, per sq. ft., and a line GY is drawn to 
represent this at a suitable distance below the 
horizontal axis. Tho line DH is parallel to AB 
and tangential to the discharge curve. It repre- 
sents the steady flow of the pump, pumping up to 
the maximum pressure at which the relief valve is 
set, which is reached at point H. The distance of 
D from the vertical axis represents the extra time 

D 




278 T 


ALLIOTT.— PLATE AND PLATE AND FRAME FILTER-PRESSES. [Aug. 81. I 


per operation when a pump of this capacity is 
employed. The position of the point E gives a 
similar figure for a pump of double this capacity, 
and G for a rather smaller one. The times for 
washing, air-drying and emptying the press have 
also been added to the chart, and this enables a 
reasonable judgment to be made as to what correc- 
tion should be allowed for the pump. On raU*8 of 
filtration thus obtained the most economical siao of 
press and pump may be calculated, due attention 
being given to the effect of any variation in the 
size of press on the discharging period. 

Such a diagram is useful in so far as it gives a 
clearer perception of tho various problems which 
enter into tho determination of pump capacity and 
total output. In some cases, where filtration is 
free almost up to tho last moment, and the pump 
is not too large, it is possible to force the liquid 
through at the full capacity of the pump during 
tho whole filtration period, thus avoiding waste 
flow through the relief valve. This generally entails 


of pipe between tho press and any of the valves are 
to avoided and the pressure relief valve is l^t 
brought up near to the feed valve where possible 
to avoid clogging or settlement in the feed pipe 
during the final consolidation period. 

In addition to the pump connexions, steaming 
valves have been indicated both on the feed inlet 
and wash water outlet passages together with an 
air connexion for blowing air into tho cake and a 
drain connexion on the bottom passage to serve as 
an outlet for any liquor blown off by this means. 

The diaphragm tviw of pump (figure 36) is a very 
good method of dealing with thick sludges and is 
also useful for acid liquors, ns it lends itself to 
coating with lead or vulcanite or other materials 
on all parts except tho rubber diaphragm. 

A single-acting pump is often a necessity for 
small duties, but it is really the worst type, M 
even with a large air vessel pressures are apt to be 
fluctuating. For larger duties double-acting, or 
better still, treble-acting pumps, are desirable. 



DliKjram of voTmc.cionn on pre.^s head. 


A. lilquor to Pump. , • ui n 

j{. WaUrr to Pump. (Only if councxion 0 w uniisablr). 
C* Air Vessel and Pressure Gauge. 

1)‘. Automatic Helief Valve. 
r>*. Iland Pressure llegulatlug Valve. 

E. Feed Valve. 


F. Steam. Air. or Feed Washing Valve. 
0. Wash Valve from Servito Main. 

If, I>raln lor Air Plowing. 

,1. Wash Water Outlet. 

K. Air lloleaso Tap (for washing). 

L. Air Plowing Vahe (for diiuig). 


somewhat slower filtration than might otherwise 

bo obtained. . c .i i 

Fig 35 shows the full connexions of a tiiorougli 
washing filter press fed by a vertical plunger pump. 
It will^ noticed that the air vessel is much larger 
than usual in order to minimise pressure fluctua- 
tions. In filtiTing sensitive materials with a single- 
acting pump this point should not bo overlookejl. 
A pressure gauge is desirable, as it enables the 
■operator to see whether the pump is working pro- 
perly and the pressure is lieing put on at a suitalflo 
rate An automatic relief valve, set at the maxi- 
mum pressure, is placed on the pipe liotweeii pump 
and press, and the liquor from this returns into 
the pump feed connexion. A re-circulating valve, 
workerl by hand, is sometimes provided so that the 
first layer can be placed comparatively slowly on 
file cloths. Connexions are also shown for pump- 
ing wash water into the press, and in this case it 
is necessary to flush the pump and conncctinK 
pipes before washing. It is preferable, however, to 
have separate arrangements for the water supply, 
as the Best pressure for washing is not as “ rul® 
the pressure at which the liquor should be fed to 
the press. Generally speaking, more than enough 
nrMstire will be got from the water mam or wen 
frX an overheal tank. In praetiee dead lengths 


iSj)cciai pumps are also constructed in such a way 
that tho clfectivo stroke is di'creased with increas- 
ing pressure, thus diminishing the rate of flow and 
causing tho pressure to he put on gradually. The 
duplex steam-driven tyfie of pump is a good 
pattern, as it gives a reasonably even feed and is to 
a largo extent self-adjusting to meet increasing 
pressure. Kvf'ii this type i.s generally fitted with a 
relief valve and large air vessel. The ram should 
be of the outside packed pattern where packings 
are likely to require frequent attention. 

Undoubtedly tho best way of charging tho press, 
where gravity ffsHl is not applicable, is to use an 
egg and forc-<^ the slurry in by compressed air. Un- 
fortunately this method is expensive except where 
a largo number of presses have to be supplied or 
duties are large. Valve troubles are avoided, the 
flow adju.sts itself automatically, and the pressure 
is perfectly even. On starting to filter the full 
initial flow is obtained at low pressure with a 
minimum amount of air. If several batches are 
nticcssary to fill the press it is only the latter ones 
which need air at the maximum pressure. 

Figure 37 shows a wood press fed 1^ a ram situ- 
ated in a chamber below the floor. The feed pipe 
from tho supply tank on the upper floor has a con- 
nexion to the press for initial filling by gravity, 
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thug economising air. For heavy sludges the air 
inlet pipe may be taken to the bottom m order to 
give a stirring effect, though for very heavy pre- 
cipitates an agitating gear should be fitted. Rapid 
filtration in early stages is very valuable in the case 
of materials having a strong tendency to settle- 


PRCSaURC QAJGt i COCK 




J^cdional arrangement of vertical diaphragm pump. 
Fig. 36. 


^pacity of their press during the earlier stages, 
^is 18 an important point to consider when the 
best washing results are desired. 

In a case which recently came under the writer’s 
notice feeding with a small pump gave cake which 
could not bo washed lielow 2% soluble matter with 
any amount of time or wash water, but when a 
ram with agitating gear was installed the cake 
could bo washed to under 0 2% with but little 
trouble. 

Washing in the Filter Press. 

Washing can bt? carried out with great advantage 
in tho filter press. The simplest method is to force 
water in through the feed passage. This is best 
done in the plate and frame type, and it is prefer- 
able that a solid cake should not be formed, but 
that a sjiace should be left between the layers 
built up on each cloth. Here a bottom feed is 
advantageous, as the strong liquor can be drained 
from the chambers prior to washing, though in the 
ordinary typo it can generally be removed by air 
pre.ssuro. It is possible to wash this way in any 
plate and frame pres.s or oven in recessed presses, 
although they may not have been specially de* 
signed for the purpose. If a solid cake is not formed 
it is the only practicable way excey)t re-lixiviation. 

The trouble is that owing to sedimentation the 
cake is apt to 1)0 thicker at the bottom, and in 
order to keep the two sides from touching space 
may lie was^d at the top. Further, the press 
capacity is diminished and more labour is necessary 
in emptying. In some cases, liowever, solid cakes 
can he rough wash'll if they are sufficiently perme- 
able. General reports from users appear to show 
that more w’ash water is requisite, but this would 
depend very much upon the manner of the opera- 
tion. This method of washing is usually referred 
to as “simple” washing. Another consists in 
forcing the water from one side of the cake to the 




29 >^39 PLATE & FRAME riLTER PRES S 
WITH SLUDGE RAM 700 GALLS, CAPA C> TV . 

A - ■ SLUDGE RAM . B. • SLUDGE INLET VALVE (TO RAM) . 

C • Sludge outlet valve (to press). D • sludge supply pipe • 
E.» PIPE FOR PRELIMINARY GRAVITY FEED. F- AIR MAIN 
G - AIR VALVE TO RAM COMBINED WITH AIR RELEASE 
H.» AIR PRESSURE GAUGE- J.- VALVE FOR AIR DRYING. 

K.- DRAIN FOR AIR DRYING. L.- WASH WATER INLET 
M.« AIR RELEASE FOR WASHING. f^ = WASH WATER OUTLET 

Fig. 37. 


ment, and in such cases where the grains are not 
uniform it will be found best to instal a large egg 
or receiver, in which the whole hatch can be 
thoroughly stirred up and forced rapidly into the 
press. This method will give a more uniform and 
permeable cake than would be formed by a pump, 
more especially as most users are averse to paying 
ior a pump sufficiently big to take care of the full 


other, and may be referred to as “ through ” 
washing. It is also called “ back ” washing, as the 
water is admitted to the back of the cloths. 

Fig. 38 shows this method applied to recessed 
platee. Tho wash water inlet passage forms a con- 
tinuous channel in an upper corner of tlie rims. It 
has inlet ports to each alternate plate, on which 
the filtrate oocks must be closed during washing. 

D 2 
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The water enters behind the cloths, passes through , Then, again, the washings should be taken out at 
these and tho cakes to the back of the cloths on the | the top of the press, so that there is exactly the 
intermediate plates, the cocks on which have been ; same pressure tending to force the water through 
Jett open to permit it to escape. This is sometimes the cake whether this be measured at the top or 
called tap washing,” and its chief merit is its at the bottom. The importance of these factors 



WASH WATttH 


TAPS CLOSED on 
WASH INLET PLATES 

Enlarged sectional elevation. 


l^AP DM 


WASH OUTLET PLATE 




Fig. 33, 

liecessed plates. Washing type,. 


simplicity, as only one si>ecial passage is required. ; will he better understood when it is realised that 
One disadvantage of an internal feed is that a : comparatively low pressures are best for washing 
soft core will permit shortcircuiting, while a hard ; purposes, as will lx? seen later. Except where due 
one may not get washed properly. For the very provision has been made, time will he required 
best result^ plate and frame presses should be eni- i under such conditions to force trapped air out of 
ployed, owing to the even thickness at the cake at tlif? press, and in a<l(iition any unbalanced hydro- 
tho edges and the fact that any soft material in static head (due to unrestricted draining on the 

B D 0 





A « Wash waler Inlet. B »» Air releasp. 

C Wasli water outlet. [) =» Feed channel 


Fig. 30. 


the feed passage is isolated. Further, provision 
should be made for tho escape of any air which may 
have leaked into the space behind tho filter cloths 
at the conclusion of filtration, as this may prevent 
the water flowing through tne upper portions of 
the cakes. Even ordinary “taj) washing” is dis- 
tinctly improved by the provision of air cocks. 


outlet plates) will aid in causing a disproportionate 
amount of wash water to percolate through the 
bottom of the cakes. 

A filter press in which all these points have had 
attention may properly be described as a 
“ thorough ” washing press (fig. 39). The illustra- 
tion shows wood plates and frames constructed on 
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this system. At the conclusion of pressing all the 
filtrate taps are shut off and wash water is admitted 
to the enclosed channel at the bottom. This pas- 
sage connects by ports to every alternate plate and 
permits the water to rise behind the cloths on 
these, driving the air before it into the special 
air channel which connects with the w'ash inlet 
plates only. As soon as there is any flow from this 


This permits plain cloths without holes to be 
used, and there is no difficulty in fitting and keep- 
ing them in place. The joints on the lugs are often 
made by cloth sleeves, which are slipped over them. 
These must be changed with the cloth, and for that 
reason rublier joint rings are often preferred. 
These may be let into 8i)ecial grooves around the 
wash passages, or may fit inside as sliown in fig, 41. 


Pi MCS E.XTt.RNAL Lucs 



hi 


Wash Inut Putte 




Fig. 40. 


it is shut off, and the water must then pass hori- 
zontally through the cakes and cloths to the inter- 
mediate plates, where it rises in the grooves till it 
escapes into the enclosed outlet at the top. In this 
way provision is made for as perfect a displacement 
as possible of the strong liquors in the cake. An 
even better arrangement W’ould be to have wa.sh 
outlet cocks fitted on the tops of the plates, deliver- 



ing into a special trough, as this would permit any • 
chamber giving muddy washings to be shut ‘off at 
will. In general practice, however, enclosed out- ' 
lets are found more convenient and perfectly eatis- 
factory. 

An interesting point about presses of this type 
is their extreme adaptability. There are a dozen 
possible variations of the washing connexions ; 
alone, since any passage can be used as an inlet, 
without counting possibilities in regard to steam- : 
ing, air-drying, etc. The chief methods of washing ; 
are, however, ordinary thorough washing as above; 
washing in reverse direction, either through the 
enclosed outlets or through the taps and ordinary | 
simple washing as first described. The wash water 
and air passages can be used as enclosed filtrate 
outlets. It is obvious that air, steam, or water may , 
be admitted to the wash passages when the press is j 
empty, but closed up ready to restart. Ly this j 
means the cloths are given a reverse wa.shing, and 
may be made to last longer before clogging. 

In the case of iron plates, these wash passages 
are made either in the plate rims or can be with 
advantage in external lugs (fig. 40). 


Hydraulic lipped rings are shown, but quite good 
results may be obtained with plain rings, wnich 
should l>e just a pusli lit inside the channels, 
lliihbcr is not always permissible, and a more ex- 
pensive press is required than if cloth sleeves are 
used. 

fn any event the cost of outside lugs is only 
juslifitHl where the filtering medium is subject to 
fr< quent washings or renewals. Normally the cloth 
is kept in place by adherence to the plates once it 
has l^*n used, so that even where passages are in 
tiie rims no difficulty is experienced in keeping the 
holes in their right positions. If the cloths last a 
reasonable time and proper arrangements are made 
for cutting the port holes, the cost of this is small 
in proportion to the work done. A useful type of 
plate has two external passages in lugs which form 
part of the handles (.see fig. 42). One of these is a 
feed passage, the other the wash water inlet pas- 
sage. This form permits the outside lug plate to 
he made more cheaply, and in a form very con- 
venient for manipulation. 

Now, assuniing that a press has been selected 
with all facilities for washing, as described above, 
and care has been taken that the, filtering surface 
has been kept free and unchoked, giving the wash 
water access to every part of the cake, there are 

!( ^ ^ Aio BfectASt 
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Fig. 42. 

still other factors essential to satisfactory results. 
These are : — 

(1) Care must be taken to secure a well-formed 

cake. 

(2) The cake must be of as coarse a grain as is 

possible, without causing settlement in the 
press, and the various grades of particle 
must be uniformly distributed. 
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(3) The washing pressure must not be too high and 

should not fluctuate. It should be applied 

as quickly as possible after the cake has been 

formed. 

(4) Care must be taken that the press is worked 

properly and especially that the air-taps are 

made use of. 

Economical washing depends on even displac'c- 
inent, and good practice results when this ideal is 
approached as nearly as possible. Jf the cake is 
not complete, obviously tlierc will be gaps, through 
which water can pass. Further, if tho deposit is 
soft and not properly compacted sueh gaps may 
readily bo formed during washing, while if this 
operation is dolay<Ml some eakes tend to sag a 
little and do not lill the chamber up to the top. 
Tho frames may l>e fitted with an internal rib or 
fin to counteract the efToct of this, but some users 
consider there is more difficulty in cleaning out the 
cake. Then if the grain is too fine it will be difficult 
to get the wash water to penetrate without undue 
pressure, which may cause channelling and short 
eireiiiting. In such cases adsorption effects are also 
likely to hold back soluble matter in spite of oven 
the most perfect washing. If the grains arc reason- 
ably coarse they will 1x3 more permeable, and will 
have less surface to retain strong liquor. A truer 
and quicker displacement is then liKely to result. 
If they are not of fairly uniform size, fhe coarser 
ones will probably have settled to the bottom of the 
chamber, and the wash water will pass in preference 
through them, giving inixtHl or weak washing. If 
the particles themselves are porous, time will be 
needed to extract the absorbed soluble matter, 
quite apart from surface effects. 

Finally, high pressures should only be applied 
with caution, as these may cause cha/.nelling and 
short circuiting. The lowest whuh will give a 
reasonable flow should therefore l>e used. The supply 
must be at<'ady, and a gravity feed or a connexion 
to the town water supply is usually preferable to the 
use of a pump, where either can be employed. While 
the best results are usually obtained at pressures 
much less than those in general use for consolidat- 
ing the cake, it should not be overlooked that the 
filtrate has only to penetrate half of its thickness, 
while the wash water must pass through the whole 
depth of the consolidated mass. In order that 
washing may not be too prolonged, the best ca^ 
thickness is usually somewhat less than for plain 
filtration. Good supervision is necessary, as one 
often sees presses provided with all the appur- 
tenances for scientific washing being handled in a 
most unintidligenfc fashion. The author has seen 
thorough washing presses with practically every 
valve and tap open except the air cocks, while 
wash water was being admitted behind the cakes 
and into the feed pa.ssage at the same time. Need- 
less to say, in such an instance every ounce of 
pressure that could he got out of the mains or wash 
pump ivould I>e applied. 

Fig. 43 show's some tests carried out by the author 
on the washing of very weak caustic solutions from 
spciiG lime cake. It will have Is’en realised from 
the photomicrographs that many of the. particles 
in such a cake are extremely small, and con- 
sequently there is plenty of surface to hold back 
traces of alkali. Nevertheless, in thes^? experi- 
ments almost theoretical results were obtained, tho 
strength of the washings keeping right up to or 
quite close to the original strength till a volume 
equal to that of the Ii<iuor in tho cako had been 
displaced. It will be observed thero is still a fair 
strength of washings coming off even after this 
point has been reached, this 1>eing doubtless due 
to residual liquor behind the cloths and in various 
passages immediately connecting with the press. 
Adsorittion, apd possibly capillary effects in the 
case of the clusters, doubtless play their part. The 


testa were made with a 4-in. cako at 20 and 40 lb. 
per sq. in. and a 2-in. cake with 20 lb. jmt sq. in. 
respectively. Not a great deal of difference is 
observable in the form of the curves. They all fall 
practically down to the specific gravity of the pure 
wash water after an amount equal to the total 
volume of the cake has been employed. 



Mushitxjs cah-Khitrd (l^ pera'iifar/c volume of 
■mol her liquor in eahe. 

WdsJiiiKj ireah cau.stic soda sohil ions from carbonate 
of lime cake (experimental). 

Of course such resuUs can hardly obtain in large- 
scale press<‘s unless a good deal more care than 
usual is observed. In dealing with carbonate of 
lime one firm reports the use of about 14 volumes 
of wash w’at4'r (compared with cakq volume) at 
15 II). pressure to wash cakes 12 in. thick and 24 in. 
square, the residual free alkali in the cake being 

0 2 < or slightly under on a fair average of the 
cake*. 'I'he time for w-ashing was about ten minutes. 
In another case sulphate of lime cakes 2 in. thick 
were washed free from all but a trace of a certain 
organic salt with U volumes of wavshings. In deal- 
ing with gold slimes cakes about 36 in. square by 

1 Tu. to U in., of practically pure silica, were 
washed free of cyanide solution with about 21 
volinuefi of water compared w'ith the volume of 
liquor in the cake. Sugar scums, filtered by the 
aid of kieselguhr or lime admixtures, would require 
about 11 to 14 cake volumes. 

If the deposit contains slimy or colloidal matter 
in any quantity, and tho particles are fine, much 
more water in proportion will be required and the 
washing time will 1 x 3 protracted, (lertain classes of 
dyestuffs cannot be washed for the rea.sons pre- 
viously stated w'hen discussing the photomicrograph 
of benzopurpurine (see p. 276 t). 

Fig. 44 show's tho relation betw’ecn strength of 
w'a.shings and time taken in freeing from soluble 
matter a carbonate of lime cake contaminated with 
colloidal silica, which teiuhd to w'ash out on to the 
cloths and choke them. In this case it will be seen 
that to economise w'atcr washing has been carried 
out in three stages, one with a strong liquor, fol- 
lowed by a second wash with a weaker solution, 
and, tliirdly, with pure water. The volume of 
w'ashings in each case was about 14 to 14 times the 
volume of the cake. In treating a difficult wolfram 
tin slime, from which the coarser particles had 
been separated, only tho fines being taken to the 
press, a head of only 4 ft. of water was used for 
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washing. On© and a-half cake volumes of wash- 
ings left 1% of soluble matter, 2i volumes left 
O' 16%, while 3 volumes left 0*08%, or occasionally 
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Fig. 44. 

Washing carhonatn of lime filter cuke (contaminated 
with colloidal silica). 

only a tra(?e. With an ©specially clifRciilt sample 
consisting of practically pure MnO and FeO, some- 
what over twice this amount of wash water was 
required, the residual soluble matter l)eing 0‘3%. 

Temperature control; steaming; hot and cold 
presses; air dryintj etc. 

Viscosity is an important factor, as the rate of 
flow varirs in inverse ratio. Sim^ small increases 
in temperature may ri'duco viscosity in much 
greater proportion, the wise user will not overlook 
this means of increasing out[)Ut. 


various types of plates which may be used. A very 
satisfactory form is to cast some simple passages 
in the to take steam at a few pounds pres- 

sure. The steam enters and the drain leaves by 
continuous passages similar to those used for wash- 
ing. This is quite sufficient to keep the plates hot 
and counterbalance the loss of heat from the press. 
Alternatively a coil of pip© may be cast in the 
plates, but this is an expensive method and does not 
give any more satisfaction. Where the utmost 
application of heat is necessary the plates may bo 
hollow throughout. This construction is also very 
useful where liquors have to be kept cool while they 
pass through the press, as the greater area of 
directly cooled surface counteracts the somewhat 
low temperature head available for heat transfer- 
ence in such cases. It is not desirable, however, to 
look upon the filter press ns a heating battery; the 
devices just described aro only intended to prevent 
the temperaturo of tho liquid dropping (or rising) 
unduly. 

In order to get drier cakes air may be blown 
through the feed passage or from one side of the 
e.iko to tho other, using the wash pass«ages, in which 
ease it is better to take in the air at the top of the 
press and bring it out at the bottom, so as to allow 
of thorough draining. In the case of a permeable 
substance the mixture can be substantially reduced 
by this treatment in a very short time. In one case 
spent lime cakes wore brought from 38% moisture 
down to 20% or 22% in about 4 minutes with air at 
82^ C. Air blowing is equally useful in the case of 
finer materials, but raurh more time is required. 
A pressing of /i-naphthol was reduced from 60% 
moist to between 30% and 40% by 1 hour’s treat- 
ment. Two hours is a not unnsunl allowance for 
dyestufTs, but occasionally it is considered worth 
while to continue for far longer periods. Where a 
separate air-supply is not available, the feed pump 
may allowed to run for a longer or shorter period, 


Heated oh Cooled Plates. 



Fig. 4o. 


If the rate of flow is fairly large, the liquor itself 
will usually keep tho press sufficiently hot. A steam 
valve is often fixed on the feed inlet, and thi.s 
may bo employed to pre-hoat the press. It is also a 
very useful adjunct for st<jaming tho cake and 
cloths through at intervals to keep them warm and 
render them more permeable, as in the case of 
wool grease recovery. In dealing with cakes of 
fuller’s earth from the refining of lard, oils, otc., 
it is usual to steam these well through at the con- 
clusion of filtration. This is best done one chamber 
at a time to c-oncentrate the effect. After such 
treatment tho cakes will usually drop out in the 
form of a loose meal, practically dry to tho touch. 
They would then contain^ say, 14% of lard, but 
reports are sometimes received of as little as 10% of 
grease remaining in the cake. 

Where filtration is slow, tho press may require 
special heating arrangements, and fig. 46 snows 


sucking air and forcing it into tho feed passage 
with satisfactory results in many cases. 

Discharging the filter press. 

Labour costs are dependent upon tho pre«s itself, 
tliG general arrangement of the plant, tho grade of 
material, and local conditions. 

While email plates mean that a greater number 
have to Re handled, very big ones are difficult to 
move rapidly and, generally s[>€aking, medium 
sizes givo the best results. Wood plates may be 
somewhat larger on account of their lightness. If 
tho material drops away cleanly from the cloth, 
i and especially if the plates are of the simple re- 
j cessed type with central feed, then larger sizes may 
i still be economical in labour, as discharging is then 
a simple matter. The question of the best number 
I of chambers for high output has been discussed pre- 
I viously. It suffices to say that no great saving 
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of labour is achieved in the case of long presses, as 
usually the time lost in attending to the closing 
gear^ letting the press drain, etc., is a fairly in- 
significant jxirtion of the discharging period. The 
20 minutes per operation taken in the mathematical 
example was a very generous allowance. In most 
cases not more than 6, or at the mo.st 10, minutes 
would be necessary, as will be judged from the ex- 
amples to follow, flecesscd plates require distinctly 
less handling than plates and frames, e.spccially 
where no washing passage.s are required. Outside 
lugs do not make the dilfcrcncc one would expect, 
except where the cloths are frequently washed. 
There is also not much to choo.se among the various 
closing gears, so long as one is scleck'd which will 
give ofiicient jiressuro. There is distinctly more to 
be saved by a proper arrangcunent of the press 
house, especially if it can he arrangwi for the 
operators to proceed directly from closing one press j 
to opening another. 

Iteasonahle room should lie allowcnl .all round each 
press, especially at the side on which the cake is 
to l>e brought away. Jt is helpful to have plenty of 
.space below the press for dumping. Cake trays are 
^listinctly labour economisers, but it is better where 
practicable to liavo the presses on an upper floor i 
and discharge through shoots into trucks. Where j 
this is impossible a useful plan is to have the tray | 
or floor made sloping so that the discharged material • 
can easily be raked down into a suitable receptacle, ; 
A good arrangemeut is to have the mixers, auto- I 
claves or dryers which deal with the next operation i 
BO grouped with the presses that the discharg<'<I [ 
cake can be shovelled in direct. The pumps and ' 
sludge rams arc preferably worked from the same | 
platform as tho filter presse^s, and the mixers which 
deliver tho liquor to them should also be within 
easy access. 

Most of the work depends, howevn*, on the 
material itself, and tho proper building of the cake. 

If the cake breaks up readily and drops cleanly 
away from the cloth, labour will be only perhaps" 
one-half of what is necessary if the rake is half 
formed and sloppy, as then the w'hole cloth face 
must be thoroughly scraped. If such a partially 
built cake is of a clayey nature holding firmly to- 
gether and binding to the cloth we have the worst 
conditions of all. Such clayey cakes, if properly 
built may nevertheless fall away quite readily. 
Materials containing hard sandy grains require 
careful attention to the joint surfaces, or these may 
not come well together. Slimy substances also re- 
quire more attention in careful cleaning of the 
cloth faces. If tlie liquor is such as to make the 
cloths tender, or if corrosive materials are being 
handled which might injure the hands of the 
operators, then again extra care and time are 
* required. Then again, hard wash waters may 
give a deposit on tho plate surfaces when washing 
out alkali, and labour iu cleaning this off may bo 
minimised by a proper attention to the water 
supply. 

Low labour costs also depend on the proper choice 
of a cloth and the adaptation to filtration of the 
chemical and physical qualities of the material. 

In order to eliminate the varying factors of thick- 
ness and weight per cubic foot of the c-nke it is 
useful to compare the mnubor of man-hours per 
operation per 1000 sq. ft. of filter siirfacQ. 

A 38-in. plate and frame press, with 50*chambers, 
dealing with tin slimes, took two men 2\ lioiirs to 
discharge and get ready for restarting, giving a 
factor of 5*5. In the same establishment a wood 
late and frame press, 40 in. X 451 in. externally, 
aving 50 chambers, treatinj? tungstic oxide, was | 
dealt with by the same gang in 12 hours, the factor | 
being 4*2. The operation of the closing gear took 
under 10 minutes. In both cases the presses were of 
the thorough wa.shing enclosed outlet type, and the 
cast-iron press did not have outside lugs. In 


another works a similar press, but 1 metre square, 
having outside lugs with rubber joint rings, took 
about 3 hours to discharge. 

In yet anotlier works a 36 in. square press, mak- 
I ing thirty U-in. cakes, with spur wheel and pinion 
I closing, and feed and single wash passage in rim, 
' took 2 men one hour to empty, giving a factor of 
! about 4 2 man-hours. The cakes were dyes of a fairly 
I soft, slimy nature. A press next to it working on the 
i same product was 32 in. square with 40 chamber, s. 

I It Inul toggle closing gear and outside ears for feed 
I and wash-ports, and employed practically the same 
! proportion of labour. The times for manipulating 
■ tho closing gear took 3 minutw and 5 minutes in 
j all for each operation respectively. Tho whole in- 
j stallation consisted of 6 presses, 3 of each kind, and 
employed two cinptiers, one man shovelling cake 
from under the press into the mixing vessels, and 
one operating valves. The work proceeded on 
tho three-shift system, and an additional man was 
employed during one shift to loo'k after tho cloths 
and keep the plate grooves free. As there were 
about 30 operations in 24 hours, the factor for the 
total labour worked out at about 7'lo on the aver- 
age. In all the above inst.inces unfavourable con- 
ditions might increase the time taken by 25% to 
50%, while in the case of some dyestuffs the factor 
may bo as large as 11 or 12. 

As against this a 38-in. recess plate filter press 
with 50 chambers would certainly be dealt with in 
from 30 to 40 minutes all told when working on 
sewage, giving a factor of 1’48. These figures assume 
that the .sludge is not in tho most favourable con- 
dition for discharging, nor the labour of tho very 
best. 

It is ymssible to obtain much bettor results, as, for 
instance, at the Dalmarnock Works, CTlasgo\y. 
Through the courtesy of Thomas Melvin, Esq., it 
may be said that the installation consists of 19 
presses, 12 of which have 40 chambers 40 in. square 
cxt<‘rnally, the remainder having 34 ehamber.s. 
Two labourers <li.scharg(! from 36 to 37 pressings 
in an 8-l)our shift, averaging one every 13 minutes 
throughout the day. This gives a factor of about 
(V6. A timed operation on one of tho shorter units 
showed that two men took well under 10 minutes, 
including r(q)la<ring a cloth, giving a factor of 0‘49. 
The total labour in this instance included in addi- 
tion a working foreman who operated the valves, 
one man on the lime mixer and one looking after 
•shoot.s and wagoJis. The total labour factor i.s thus 
1’47, and in this instance supervision is included. 

In another works, using the very largest typo of 
|)ress, the factor for discharging works out at about 
0 91 and tlu» total labour factor r36 without in- 
cluding foremen. 

It will be seen therefore that the labour required 
i is very dependent on the class of oy)erator and 
! material, mucli nn)re so than on the siz.e and details 
^ of the press itself. This is emphasized by the fact 
I that among tlie records in the author’s possession 
is one relating to a press with 25i-in. square re- 
cessed plates, having a number of ports formed in 
the rim, in which the discharging factor amounted 
to less than 0 9 when dealing with an intermediate 
prcaluct. 

Through tho courtesy of Joseph Garfield, Esq., 

: M.Inst.C.E., it is pos.siblc to give tho following 
description of tho sewer grease recovery plant 
; at Esholt, Bradford. Tho in.stallalion contains 
128 pre.sses, making 47 cakes 36 in. square and 
12 in. to 2 in. thick. It works continuously 
d.ay and night, and is operated by compressed 
air, having an effective pressure of about 80 lb. 
per sq. in. Tho sewage is treated with sul- 
phuric acid, causing the solid matter to separate 
and deposit in settling tanks as sludjpye. This sludge 
contaiils some 80—85% water, and of the remainder 
some 30—40% is grease. Each filter press is worked 
for some 71 hours before a complete cake is formed, 
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faludge being forced in for a cou^ile of hours and 
then steamed well through for from | to H hours 
according to the amount of cake that has been 
formed. During the final ten hours the cake is not 
steamed, as nothing extra is gained. When 
finished it contains 15 — 18% of grease and 
28 — 30% of water. Each press holds about 33 cwt. 
on the average, and this works out at about 78 lb. 
per cb. ft. The rate of filtration is about 0*06 gall, 
per sq. ft. per hour. The presses are fitted with 
pneumatic closing gear and have steam connections 
to the feed passage at each end of iho press. Cotton 
twill cloths arc used, as jute will not stand the 
steaming, and the life of the cloth is about 6 — 10 
weeks. 

About 40 - 50 presses are discharged per day, 
and it takes two men an average of about 40 mins, 
to open, empty and re-close a press, about three 
cloths Ixdng replaced. This gives a factor of 1'79 
The total labour is four steamers for each shift, 
four einptiers, day shift only, and one man on 
trucks, day shift only. The total factor is, there- 
fore, about 4. This excludes one night and one day 
supervisor. 

in conclusion it may be said that the best success 


the E.M.P. was much more rapidly attained in tho 
case of the higher percentages of oxygen, there 
being no minimum such as was noted with the 
smaller external resistance. It was further found 
I that the depolarisation was proportionately greater 
; with the smaller percentages of oxygen. This is 
shown in fig. 2. With the 30% oxygen, alternation 
of air and oxygen caused appreciable movement of 
the voltmeter needle. There was no refill of the 
coll during the observations in fig. 2j and hence tho 
cell was apparently capable of giving concordant 
values for, say, six two-hour runs with rests in 



of a filter press installation depends, not only on 
the choice of plant, hut more especially on those in 
charge of the operations. It is nearly always possi- 
ble to reduce high labour and cloth charges by 
proper methods in the lay-out of the plant, and 
especially in the formation of tho precipitate or 
suspension, and those who take these facts duly to 
heart will get the most satisfactory results. 

The author has to tender his best thanks to the 
many firms and individuals who have enabled him 
to collect various data and have given permission 
to use them for the present purpose. Ho has in 
Tnost cases to respect the condition that these 
should remain anonymous, but he may especially 
mention Arthur (k Auden, Eso.. M.Inst.C.E. ; also 
H. Griffiths, Esq,, A,R.(%iS., B.Sc., who gave valu- 
able assistance in criticising the proofs. He would 
also like to thank his wife, who prepared the various 
microscopic slides etc. for the camera, and carried 
out some useful researches in regard to filter cloths. 
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between. The rate of flow of gas in these experi- 
ments was always about 5 — C litres per minute. 

It was noted that pressure on tho gauze altered 
the E.M.F, as registered on the voltmeter — acci- 
dental pressure on the cell complexly altered the 
final E.M.F, for several runs. So when a trial cell 
was specially constructed care was taken that the 
gauze was tightly stretc hed and secure from acci- 
dental pressure. The introduction of any obstacle 
in the orifice increased the pressure of the gas in 
the cell, and since this was equivalent to an increase 
in tho concentration of the oxygen there was an 
increase in the E.M.F. It was therefore necessary 
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THE HEPOLAHrSATION BY OXYGEN OF A 
VOETAIC CEEL. 

BY A, M. IVILLTAMS, M.A., T).SC. 

The experiments here deseril>ed were undertaken 
at tho suggestion of Prof. Henry Briggs, jleriot 
Watt College, Edinburgh, with a view to obtain an 
indicator .automatically recording the oxygen per- 
centage in the air of mine rescue apparatus and 
oxygen chanibers. Tho underlying idea was that 
the polarisation in a voltaic cell duo to a film of 
hydrogen on the positive polo might be removed by 
a stream of oxygen, and it was sought to establish 
a relation between the amount of depolarisation 
and the pATcentage of oxygen in the current of gas 
passing over the positive plate. 

After sonic preliminary experiments it was found 
that a cell in which the gas current passed over a 
silver gauze separated from a zinc plate by a pad 
soaked in calcium chloride solution gave a depolar- 
isation relative to air of 0‘20 volt with 98% oxygen. 
The curves obtaine<l on running down through a 
voltmeter of 167 ohms resistance are shown in fig. 1. 

It will be noted that in the case of 98% and 65% 
oxygen there is a large initial drop, the E.M.F. i 
passing through a minimum and then rising to a 
fairly constant final value. 

On taking a second series of observations with a 
voltmeter of resistance 830 ohms, the final value of 
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for the orifice to be free from accidental blocking 
of any kiad (and incidentally necessary to correct 
for any lai'go variation in the barometric pressure^ 
The effect of diluting the current of gas with 
carbon dioxide was tested. As a result of several 
series of observations it was concluded that carbon 
dioxide ackxl mainly like tho nitrogen in the air — 
it served simply as a diluent of the oxygen and did 
not of itself seriously affect the E.M.F. In con- 
sequence subsequent observations were confined to 
oxygen-nitrogen mixtures, save on one occasion 
when the results with the carbon dioxide merely 
confirmed the earlier observations. 
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The above results appeared sufficiently satisfac- ' using the solution employed with the typical silver 

tory to justify the construction of a specimen work- gauze cell. The internal resistances varied some- 

ing cell. It consisted of an ebonite frame across what as the cells were roughly constructed. The 

which a piew of silver gauze was stretched tightly. following table gives some of the results. 

To reduce internal resistance the zinc plate was 

bent so as to leave a space of only 3 mm. for the Tablk II. 

pad. The cell htted into a wooden through ' _ 

i Actual 

ot this oell was 0 830 volt at 20° G. , and tho inti^rnal dopoJarisatJon, (lepof.-irisat/on, 

resistance was 32 ohms. On rehliiiig, the E.M.F. ; ^ 

was round to be 0'824 volt and the internal resist- I . 


anco 28 ohms, i.f. the condition of the coll was 
appreciably reproducible. 

Observations were taken as liefore in order to find 
tho value of the E.M.F. with varying percentages 
of oxygen when tlu? cell was running down through 
an external resistance of S30 ohms. The resulting 
curves wore of the same typo as tho.so shown in 
fig. 2 ami the final values are given in Table I., 
where V-V^ is the depolarisation. The values 
under V have been corrected both for internal 
resistance in the cell and for error in the voltmeter. 

Table I. 


Order of expt. 

% oxyucti. j 

V. 


2 


o-t:. 

0-'27 

4 ; 

5r> 

0-C.4.'. i 

UICm 

5 

30 1 

or»:i 1 

oor> 

1 

21 

0-4S ' 

O-OH 

3 

21 

()4S 


7 

21 

0-47 


() 

roj 21 

O'.'.i:. 


One series 

of observations 

wa.s taken 

where the 


perc'entago of oxygen pas.sing was varied at inter- 
vals until 21% was reached. Tliero was a constant 
3% of carbon dioxide in the gas in this i ase, which 
is represented by the dotted line in fig. 3. The lag 
is very obvious. In the earlier exi>criments when 
air replaced oxygen it will be se<‘n from fig. 2, for 
example, that the time Ix^fore the air value was 
reached varied from 60 mins, with 97% oxygen to 
12 mins, with 30% oxygen, and in this case the lag 
is certainly 20—30 mins. 



GO 120 

Tim<‘ in minutes. 

Fig. 3. 


Some experiments were tried with zinc-silver 
cells containing pads soaked in solutions containing 
various proportions of zinc chloride apd calcium 
chloride. It was found that the greater the concen- 
tration of tho zinc- chloride the more nearly rever- 
sible the oell. Thus with a solution containing 25% of 
zinc chloride and 25% of calcium chloride the initial 
E.M.F. was 0’563 volt, falling to 0 550 volt in one 
minute and after two hours to 0’632 volt. The 
effect of a current of oxygen on such a cell was to 
increase tho E.M.F. by 0 037 volt — comparable with , 
the effect with an earlier carbon-zinc cell. ■ 

Other experiments were directed to finding how * 
the depolarisation varied with different metals, ; 


Silver 

0-22 1 

U-'dto 

Copper 

on ' 

U-I4 

Xk-k.-I 

ois 

033 

„ 

0145 

U-21 


The nickel cell re.sistanije was greatest owing to the 
difficulty in wetting the gauze. When the gauze 
was more efficiently wetted tho depolarisation fell, 
pointing to the fact that thorough wetting tended 
to render less easy the access of the oxygen to the 
electrode. 

The experiments so far described were all per- 
formed at room temperatures. It was now sought 
to find the influence of temperature on tho standard 
type and a set of observations was taken at 40° C. 
The change in the initial E.M.I\ with temperature 
was small, being from 0’83 volt at 15° C. to 0'82 volt 
at 40° C. when in air. To eliminate troubles due to- 
drying of the pad it was found necessary to pass 
tho air and oxygen currents over a surface of water 
heated to a temperature a little below that of the 
(‘('ll. I'he depolarisation registered was much the 
same as at 15° C., but there was this difference — 
the cell ran down much quicker at the higher tem- 
perature and refills were more frequent. Equili- 
brium when air replaced oxygen was attained in 
about 20 mins., which was mucli more rapid than 
with the corresponding obs<^rvations at room 
te'mpcraturovS. 

A set of obs43rvations w.'is also taken at 40° C. 
with two small cells in series. The.se were con- 
structed according to specification and were about 
2'5 cni.x3'8 cm. each. The initial E.M.F. was over 
1*70 volt and the registered Ifl.M.F. fell from more 
than 100 volt to 0*46 volt, in 1 min., and to 0*285 
volt after 2 hrs. in a stream of air. With an 
()xyg<*n current the E.M.F. fell to a steady value of 
0*70 volt in 40 mins., and on replacing oxygen by 
air after a further 40 mins, tho value fell from 
0*695 to 0*350 in 1 min. and attained tho equili- 
brium value of 0*285 volt in 20 mins. The regis- 
tered (b'polarisation was thus 0*41 volt, while the 
actual depolarisation was 0*50 volt. 

Summary and conclusions. 

1. The depolarisation of a voltaic cell by a stream 
of oxygen ymssing over the positive plate may 
.amount to 0*3 volt, which is much greater than can 
l>e accounted for by a simple gas-concentration 
elfect. 

2. The depolarisation is greater tho less wet tho 
gauze constituting tho positive plate. 

3. With a low resi.sian(?o tho polarisation takes 
pla(‘e more quickly than the depolarisation, though 
tin's eventually overtakes and reduces the polarisa- 
tion. 

4. The less run down the oell the more sensitive 
it is to dcpolari.sation by tho oxygen. 

5. 'I'he more ne.arly tho cell approaches reversi- 
bility, the more clasely does the depolarisation by 
the oxygen approach a gas-concentration effect. 

6. Polarisation and depolarisation take place 
more rapidly at higher temperatures. 

In conclusion the author desires to thank Pro- 
fessor James Walker, F.R.S., for his kindness in 
providing facilities for the prosecution of this 
research in the Chemical Laboratory, University of 
Edinburgh. 
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THE ACCELERATION OF VULCANISATION. 

Part II. 

A Discontinuity in the Effect of Vulcanisation. 

UY D. F. TWI 83 AND C. W, n. HOWSON, 

In the provioua paper on tho above subject (J., 
1920, 125 t) the results were given of comparative 
experiments with aldehyde-ammonia, m- and p~ 
phenylenediajnine, thiocarbanilide, and hcxa- 
methylenetetra mine. 

The present paper contains the results of further 
tests. The method of procedure was tlio same as 
that adopted earlier, the moat important feature 
Ixiing the use of a heated bath of oil for vulcanisa- 
tion of the samples, whereby the periods of vul- 
canisation are rendered more definite than with 
steam heating. 

Fig. 1 represents the progress of vulcanisation of 
the standard mixing (pale crepe rubber 90, sulphur 
10) with and without the addition of 1% and ()’4% 

Tifafnicsltnii oxide. 


A, 1% MgO ; B,0.4% ; C blank (S«=»10%). 

Fig. 1. 

of a high-grade, light calcined magnesia. Judging 
th(^ rate of viilcanisiilion by the period reciuired for 
tho attainmen. of inaxiinum tensile strength, the 
acceleration fac ' r (loc. cit. p. 129 t) for tho mag- 
nesium oxide in Cjueslion is approximately and 
2o respectively lor and 01%; the presence of 
the finely ilispersed particles of undissolvcd mag- 
nesium oxide somewhat affects the extensibility of 
the rubber, and the acceleration factor as.ses.sed by 
the periods recjuiri'd for the rcxluction of ‘the ex- 
tensibility at ()‘5 kg. per sq. mm. to 650% po.sse.sscs ^ 
a slightly exalted value. 

In fig. 2 is represented the effcctivene.ss of 0’5% 
of potassium hydroxide introduced as a solution in 
thixse times its weight of glycerol (see Twiss, J., i 
1917, lltSo). Tlio aci;eleration factor judged by the 
tensile strengtli method or by the period for the 
production of extensibility of 650%, has a value 
bctwe>en 3 and 4, which compares very favourably l 
with many popular organic accelerators at tho same 
concentration and is approximately equal to tho 
factor for the magnesia in the preceding experi- 
ment at twice tho concmitration. : 

The insistence of supporters of the use of thio- I 
carbanilide that this substance needs tho simul- : 
tancous presence of zinc oxide for the development j 
of its catalytic effect, Avas suggestive of the pos.si- ' 
bility that tho active Buhstanco might realty bo 
carbodiphenylimide, C(:N.C,H,)^ produced from 
the thiocarbanilide, CS(.NH.C,H,);„ by the desul- 
phurising effect of tho zinc oxide, and which Is 
known to be remarkably active chemically. An ex- 


periment made with a sample of carbodiphenyl- 
imide prepared by the action of mercuric oxide on 
thiocarbanilide in benzene solution revealed no 
marked catalytic activity, but on account of the 
easy polymerisation of carbodiphenylimide this evi- 
dence could not be regarded as final, and it was 
eomsidered necessary to produce the carbodiphenyl- 
I iinide in situ by the interaction of tho thiocarb- 
j anilide and mercuric oxide in tho rubber mixing. 
Parallel vulcanisation experiments were therefore 
made using (a) tho standard mixing of rubber 90, 
sulphur 10; (b) tho standard mixing with tho addi- 
tion of 1% of thiocarbanilide and 3% of yellow mer- 
(*uric oxide; and (c) the same mixture as in (b) but 
without the thiocarbanilide. The results given in 
fig. 3 show that mixture (h) possesses no marked 
advantage in rate of vulcanisation relative to (c), 
.and that any advantage in rate of vulcanisation im- 
parfed to a mixing by the introduction of thiocarb- 
nnilide cannot l)e ascribed to tho formation of car- 
bodiphenylimide. It is noteworthy, however, that 

rota.s.siinn liydroxiilo. 


tho curves for mixing (c) indicate marked catalytic 
power on llie part of tho mercuric oxide, which, in- 
deed, might have been expected from tho basic 
character of this substance. 

Kcfcrenco to fig. 12 in the previous paper Uoe. 
cit.^ p. 131 t) reveals the remarkable fact tnat, 
although tho mixing containing the organic cata- 
lyst together with zinc oxide, vulcanises much more 
rapidly than the blank mixing, the slope of the 
extensibility or elongation curve in tho lower part 
of tho diagrams, instead of being steeper, tends to 
be nioro gradual. Closer examination of tho be- 
haviour of mixtures of this compo.sition reveals the 
fact that*,the extensibility curve in question under- 
goes a remarkable change of direction at an early 
stage of tho vulcanisation process. A similar 
phenomenon is observable with a rubber-sulphur 
mixing containing as accelerator a mixture or tri- 
phenylguanidino and zinc oxide. Tho results are 
reproduced in figs. 4 and 6. In both cases the ex- 
tensibility at first decreases very rapidly with in- 
creasing vulcanisation, but finally assumes a much 
more gradual rate of change. 

The presence of zinc oxide appears to bo favour- 
able, ir not conditional, to the occurrence of the 
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inflexioF in the extensibility curve within the usual the bend appears to be abMnt the extensibility 
range ot vulcanisation. From the results given in curve undergoes a change of direction at a stage of 
the previous paper it is evident that no indication vulcanisation beyond the range Qf convenient 
of such inflexion exists in the extensibility curves testing. 


-Momirlo oxide imd Uilocnrbaidlide. Zinc oxido and hcxnmctliylcnetctraminc. 



Q Blank, lyc H M T 

0- / 7*- H HT-^ l%Z n O 


Fig. 3. Fig. 4. 


Tri phony Iguanldluc and zinc oxide. 



L.rot) 

[DI^T.P.G. Ar/4TP.G +I%2n0 


Cun es show rates of cure ns Indi- 
cated by (A) tensile strength, (B) 
elongation* 

Fig. 6. 


for the mixings containing aldehydi-animonia ; 
when the aldehyde-ammonia is used in conjunction 
with zinc oxide, however, an inflected extensibility 

Aldcbydc-ammonia and zinc oxide. 



Fig. 6. 

curve is obtained, as is demonstrated by the results 
in fig. 6. No such inflexion appears to occur in the 
progressive vulcanisation of the standard rubber- 
sulphur mixing with the addition of thiocarbanilidc 
and zinc oxide. It is possible, however, that when 



Curves show rates of cure as Indicated by (A) tensile strength, (B) 
elongation, (c) vulcfinisatlon coelBclent. 

Fig. 7. 

j By concentrating the number of tests around the 
1 point of inflexion of the extensibility curve for the 
nexamethylenetetramineyzinc oxide mixing it is 
found that, in at least this case, the curve in reality 
undergoes a double inflexion within a short in- 
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torT8l of time (figs. 7 and 8).* This surprising 
result has been confirmed by repeated re-inveetiga- 
tion with different mixings of the same composition 
vulcanised at the same and different temperatures. 
The results also indicate some concomitant discou* 
tinuity in the tensile strength and combined sul- 
phur curves, but the actual outline of the tensile 
strength curves in figs. 7 and 8 is given with a 
certain amount of reserve on account of the some- 
what greater variability in the values obtainable. 

It is noteworthy that the inflexion in the extensi- 
bility curve occurs at a vulcanisation coefficient of 
4 _ 5 ^ indicating that the first peak in the tensile 
strength curve represents the ordinary “ optimum 
cure,” and that the subsequent peak is the ab- 
normal one; it may also bo observed that the maxi- 
mum extensibility attained just after the inflexion | 
of tliG curA^e, has approximately the value of 650 
commonly observed at the tensile optimum of a 
rubber-sulphur mixing vulcanised under ordinary 
Ilexjimethylcnctctramine and zinc oxide. 


Chemistry, 1919, 4, 338), serves to emphasize more 
strongly than ever the lack of simplicity in the re- 
lationship between the physical alteration effected 
in rubber during vulcanisation and the chemical 
change by which this alteration is induced. 

Grateful acknowledgment must again be made of 
the permission of Mr. J. V. Worthin^on Technical 
Superintendent and Director of the Dunlop Rubber 
Co., for the publication of the foregoing results. 


Curves show rates of caic as indicated l)y (a) tensile strengtlf. 
^D) (flongatlon. 

Fig. 8. 

conditions. The explanation of this unexpected 
irregularity in the alteration in the physical char- 
acteristics of the rubl)(‘r is not at all obvious; it 
appears luobablc that the two sections of the ex- i 
tensibility curve indicate two distinct processe.s 
causing alteration in the pliysical characteristics 
of the rubber, the point of inflexion representing | 
the stage at which the one preponderating earlier ' 
is overtaken by tile other, which then bix^omes pro- ' 
dominant. 

From the curve in fig. 7 it will he seen that for 
one mixing it may be possible within a small range j 
of cure to apply three distinct periods of yulcanisa- | 
tion and yet to obtain identical extensibility in the j 
resulting rubber in spite of the three different vul- ! 
canisation coefficients. Such a result, which is in- ! 
dependent of the further complications introduced 
into the relation between the physical properties 
and the vulcanisation coefficient by subsequent 
“ ageing ” (see Reports of tho Progress of Applied 

• The effect, which is ob«en'obl<i ov^r only a small raone of con- 
centration, h probably to be attributed to the phyalcal nature of 
the zinc oxide as an exceedingly fine powder rather than to Its 
chemical nature ; 1% of carbon black (gas black or lampblack) 
Introduces a similar Inegularity, 


NOTE ON A PAPUAN NATURAL PETROLEUM. 

Part II. 

BY PROF. J. READ, M.A., PH.D., AND MISS A. C. P. 

ANDREWS, B.8C. 

In a previous communication from this laboratory 
some of the characteristics of a hitherto undescribed 
natural petroleum, from Papua, were recorded (J., 
1919, 319 t). Tne results demonstrated that a 
“ 170° run ” of the Papuan oil contained about 
11% of aromatic hydrocarbons, from which a frac- 
tion having a combined content of benzene and 
toluene amounting to about 10% could readily Iw 
obtained. The Papuan oil thus contains appreci- 
able amounts of aromatic hydrocarbons, although 
it is less rich in these than Borneo petroleum (c/, 
Jones and Wootton, Chem. Soc. Trans., 1907, 91, 
1146). The observations now recorded deal largely 
with the higher boiling fractions, and were made 
upon material obtained from the second sample of 
Papuan petroleum (No. 5 bore, Government Oil- 
field, Upoia, Papua) mentioned in the foregoing 
paper. 

Crude oil. 

Tho crude oil had sp. gr. 0‘7965 at 22° C., and 
71 = 1-4489. 

“ 180° 

When the crude oil was di.stilled up to 180° C. 
from an ordinary flask the fraction passing over 
(“180° run ”) amounted to 44*65%, by weight, of 
tho original material. It had sp. gr. 0'755 at 22'^°, 
rip'" = 1-425. When distilled (loc. cit.) through a 
column, the “ 180° run ’’ yielded the fractions iium* 
bored 1 to 4 in Table A below’. 

Itesidnals boiling above 180°. 

Tho reddish-brown fiuorescont residue left in ^e 
distilling fiask after the preceding distillation 
.amounted to 55*35%, by weight, of the crude oil, 
and liad sp, gr. 0*831 at 25° C. ; 71^*“ = 1*4645. The 
total amount utilised in the work described below 
was about 1800 grams. 

Upon heating this residue in an ordinary dis- 
tilling flask, distillation began at 90° and a 
small fraction had collected at 180°. The first 
fraction was cut at 220° and second and third frac- 
tions were collectrM;! up to 200° and 300° respectively 
(see fractions 5, 6, and 7, in Table A). In each 
fraction a cloudiness was observed, followed by the 
separation of a small heavy layer of liquid. This 
layer became semi-solid in the last fraction. In 
all three cases the fraction became homogeneous 
when shaken and allowtHl to stand. The first of 
these fractions, whieli was very similar in appear- 
ance and odour to good kerosene, was colourless, the 
second faintly yellow’, and the third pale yellow. 
Slight i^umiiig was noticeable as the temperature 
approached 300° C., but there was no rank odour 
indicative of “cracking.” At 235° a white semi- 
solid deposit wms formed on tho sides of the con- 
denser-tuhe. The temperature remained constant 
for some time at 254° and at 269° C. The specific 
gravities and refractive indices (see Table A) show 
a gradual increase with rising boiling point. 

By interrupting tho distillation at 210 and allow- 
ing tho* residue to cool, a dark-brown gelatinous 
mass was obtained. The residue left after distilhng 
to 300° set to a semi-solid cake when cold; tho 
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amount of this residue corresponded to 16’6%, by 
weight, of the original petroleum. 

liesiduals boiling above 300®. 

Tho bulk of the residues boiling above 300® was 
distilled under reduced pressure, but in one in- 
stance the distillation was carried to .*150® under 
atmospheric pressure. Towards the end of this 
process the distillate solidified in the condenser- 
tube. Frjictions collected botAvecn the limits 300®— 
340® and 340® — 350° amounted to 0’2/ and 2‘2 
respectively, calculated on the weight of tho 
original crude oil, and the residue represented 8’2'o 
of the crude oil. 

Tho main rcsidiu's boiling above 300° wero di.s- 
tilled from a Claisen llask under .a pressure of 
18 mm. in portions of about 60 g., the temperature 
of distillation Ixjing carried to 255® by means of a 
metal bath. The four portions noted in Table A 
(Nos. 8, 9, 10, and 11) were thus collected. From 
about 225® the distillate partially solidified to a 
brownish-yellow waxy mass ns soon .as it renched the 
receiver, and at a hi^er temperature partial solidi- 
fication occurretl in the condenser-tube. Kath 
fraction had a darker yellow colour than the one 
preceding. Tho last two fractions (Nos. 10 atul 11) 
exhibited a crystalline formation interspersed 
througbont a viscous liquid. The first of these 
fractions, when warmed, beeamo completely liquid 
at about 20°, but in the other case (No. 11) the 
material remained partly solid at 35®, and the 
specific gravity was therefore observed at 40°. The 
dark-brown solid mass remaining in tho Claisen 
flask corresponded to 5‘9% of the original oil. 

Residuals boding above 255® oi 18 turn. 

The solid dark-brown r('siduo just referred to 
possessed a greasy feel and was almo'^t odourless. 
It was not appreciably decolorised bj treatment 
with animal charcoal. Attempts to obtain pure 
crystalline material from it by slow deposition from 
solvents and by volatilisation were unsuccessful. A 
portion of the residue was again distilled under 
reduced pressure, and in this way further fractions 
containing crystalline material were obtained (Nos. 
12, 13, and 14). Fraction 12, when liquefied, ex- 
hibited a pronounced brown fluorescence, whilst 
with fraction 13 the fluorescence was green. The 
final residue, which failed to distil below 310° at 
20 mm., was quite hard; it was black, somewhat 
sticky, and practically odourless. The amount was 
0 9% of the crude oil. 

Summary of fractions obtained. 

The appended table indicate.s the eharaeter and 
yield of tlio various fractious into wliich the criule 
oil was resolved : — 

Table A. 

Fractional distillatifin of Papvnn jtcfroJevw . 


Frac- 

tion 

no. 


1 

Pres- 

j surc\ 

perreiit- 
apo of 
crude 
oil. 

c>r- 

i Refraclive 
' index, 

: 

1 

60“-9O“ 

! Atm. 

rro 

0-715/24“ 

■ 1-408H 

2 

eo“-i20‘’ 


100 

0-74 4, 24- 5“ 

14101 

3 

120“ -150® 


. 140 

()-7G15/25' 

1-427.S 

4 

150“-180“t; 

8-() 

i 0-7(M).5;24“ 

■ 1-410.5 

6 

up to 220“ 

' 

■ i:i(i 

0-7yt;,20“ 

.1-4440 

8 

220 “- 2 r,()“ 

„ 

j:i-9 

0-820/20“ 

. 1-4508 

' 1 

200“-:{OO“ 


10-2 

0-S12,20‘ 

1-4CS4 

8 I 

up to 190“ 

IS inni. 

3 0 

0-5f»/25“ 

I 1-4757 

0 

10O“-2OO‘' 


1-4 

0-8.'j 6/2.5“ 

] 47<iO 

10 

200“-225“ 

.. 

3-3 

0-801 ,'25“ 

1-4721 • 

11 1 

225“-255“ 


« 1 

0-8G9’40“ 

l-4d31* 

12 

up to 275“ 

20 mm. 

30 


• 1-5189 

13 

275“-305“ 

.. 

1-0 

— 

! — 

14 

805"-310“ 


0-8 

' — 

' — 

16 

above 810“ 
(reaklue) 


0-9 


1 — 


Aitei removiiig crystaJi. 


None of these fractions up to No. 8 exhibited any 
measurable optical rotation when examined in a 
2 dm. tube at 20® C. in sodium light. Fraction 9, 
however, under these conditions gave a dextro-rota- 
tion of 0*05°; whilst fraction 10 gave ap = -f010® in 
a 2 dm. tube. Fraction 11 was too dark to read 
accurately, even in a 1 dm. tube, but it appeared to 
possess a small dextro-rotation. The above values 
are of the same numerical order as those recorded 
by Kakuzin for Russian and American petroleum, 
both of these groups being also as a rule dcitrt)- 
rotatory (J. Russ. Phys. Chem. Soc., 1904, 36, 654). 
Jones and Wootton (loc. ctt.) also observed similar 
values for Romeo petroleum, but in this case the 
rotation was to the left. 

Isolation of normal tricosane. 

The crystalline material present in fraction 10 
(b.p 200®— 225° at 18 mm.) was separated from tho 
accompanying viscous liquid by filtration with 
.suction and dried by pressure on a porous plate. 
The almost colourless crystals so oMained were 
readily soluble in light petroleum or in other, but 
were only sparingly soluble in cold alcohol. When 
purified by crystallisation from hot alcohol the pro- 
duct consisted of colourless leaflets melting at 48° 
(corr.k The melting point was unaltered by recrys- 
tallisation. The original thick oily filtrate slo\yly 
deposited further quantities of similar crystalline 
material upon .standing in the cold. 

The substance, in benzene solution, showed no 
pronounced reaction with bromine and upon com- 
bustion it yielded C = 85'0% and H = 14‘9%. It was 
therefore identified as normal tricosant', 

(m.p. 48°; b.p. 234° at 15 inm. ; C = 85T%, 1I = 14'9), 
a hydrocarbon which hitherto has been identifiiHl in 
brown coal paraffin and in Pennsylvania petroleum. 

Fraction 11 (b.p, 225®— 255® at 18 mm.) yielded a 
further quantity of the same livdrocarbnn, but the 
total weight obtained from the whole of the distil- 
lates amounted only to a few grams. 

Upon concentrating tho alcoholic mother liquors 
from the purified tricosane a crystalline deposit 
melting at 40® — 42® was formed. Jt seems probable 
that this contained hcneicosane, 0^,1144 (m.p. 40‘4°; 
b.p, 215® at 15 mm.). 

Isolation of normal pentacosane and normal 
lieptacosane. 

Ry treating fraction 12 (b.p. 255° — 275® at 
20 mm.) in the manner just outlined, and recrystal- 
lising the solid product three times from hot 
alcohol, colourless leaflets wero obtained of m.p. 
54 3®— 54’8® (corr.). The substance was similar to 
tricosane in appearance and properties, and upon 
combustion it gave C-850% and 1I-14‘8%. Jt 
was accordingly diagnosed as norm.al pentacosane, 
U 2 H., (0--85T%, H = 14'9/o)- This hydrocarbon 
does not appear to be well known ; Mabcry, who iso- 
lated it from Pennsylvania petroleum, recorded the 
melting-point as 53° — 54° (Amor. Chem. ,1., 1902, 
28, 193); and Marie, who prepared it from cerotic 
acid, gave the melting point as 64° (Ann. Chim. ct 
Phys., 1896 [7], 7, 214). 

From fraction 13 (b.p. 275° — Ji05° at 20 mm.) was 
isolated in a precisely analogous manner a colour- 
less crystalline substance possessing similar proper- 
ties and melting at 60‘5°- — 6()’8° (corr.). Upon corn- 
bustion this yieldcKl C = 85 0%, and Ht^l4'8% ; it 
was thus recognised as normal heptacosnne, 0,TH,g 
<m.p. 59-5®, or 60°; b.p. 270° at 15 mm. ; C = 85-2%, 
jR-14’8%). This hydrocarbon has Ijeen recorded as 
a constituent of beeswax, tobacco, and soot (Meyer 
and Jacobsen, Lehrbuch d. org. Chem., 1907, 1 , i., 
164). 

The weight of each of these hydrocarbons isolated 
! amounted only to a few grams. The final residues 
probably contain still higher members of the 
^ paraffin series. The highest paraffin hydrocarbon 
: reported by Mabory (Loe, eit.) in Pennsylvania 
petroleum is Ca,H„; but the next three members 


f Not redlstWed. 
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have been found in various eucalyptus and other 
natural essential oils (c/. Smith, J, Proc. Roy. Soc. 
N.S. Wales, 1913, 47, 95). 

None of tho three hydrocarbons described above | 
exhibited optical activity when dissolved to a 7% | 
solution in light petroleum and examined in a 2 dm. j 
tube in sodium light. i 

Tho weak optical activity of Papuan petroleum | 
suggests an organic origin for this material. It j 
is thus particularly interesting that each of the | 
three (or four) high paraffin hydrocarbons yet iso- j 
lated from it possesses an odd number of carbon 
atoms in the molecule, bo that they stand in close | 
chemical relationship to such typical products of j 
organic activity as bchcnic. cerotic, melissic, and | 
other high fatty acids with an even number of 
carbon atoms in tho molecule. In the case of 
Pennsylvania petroleum, however, Mabery {loc. cit.) 
isolat^ an almost unbroken series of paraffin 
hydrocarbons from CnHjg to CaaHja ; a more detailed 
examination of the paraffins occurring in Papuan | 
petroleum would therefore be of considerable in- | 
terest when larger amounts of the material become j 
available for distillation. : 

il/a/H characteristics of Papuan petroleum. j 
Among tho loading features of this petroleum are | 
absence of pronounced colour or odour in the 1 
original oil and in the various fractions; absence of ' 
sulphur and nitrogen; and low original specific ' 
gravity. Connected with the last feature are the j 
imusually high yield of low-boiling distillates and : 
the small proportion of high-boiling residuals | 
afforded by tho oil, tho “ benzine ” fraction (to ! 
150°) amounting to 36%, and the “ kerosene ” frac- ! 
tion (150°— 300°) to 46%, by weight, of the crude 
oil. I 

Corrosponditig data for other natural pctroleumH I 
are listed in the following table (Meyer and Jacob- I 
sen, loc, cit., 187; Jones and Wootton, loc. dt.): — 

Table B. 

Fractional distillation of various natural 
petroleuiiis. 


Loc;: lily. 

S|i. cr. of 
crude oil. 

‘ ’Benzine.*' 
to 1. 

o„). 

"Kerovcnc,* 

loO“-;foo'’, 

(%). 

’ Residues. 

above IlOO® 

: (%). 

Ivaiiii. 

(l-TlMi-.S;: 

.10- :!0 

r,- 

10-20 

Ciiuc.'jsii.s 

. 0 So-O '.U) 

U I 

-;!f) 

1 O0-G.'> 

(i.'ilicl.i 


5-SO 1 

:i.v 40 


Oliin. , 

. ()-sii-i>s."i 

10 -liO 1 

00-40 

1 dr.-.',)) 

Boruf'o 

. (i-.sii-o-s; 

11) 

:>t 

; 27 


O' TOO 

‘ ;>(> 

10 

17 


In the case of Borneo petroleum it is stated that 
no distillate passo.s over below 100°, whereas the 
Papuan product yit'lds 5% distillate up to 90°, 
but there is a decided similarity between these two 
petroleums. The total amount of aromatic hydro- 
carbons present has not been dettn-rnined, but tho 
crude oil contains about 4% of such hydrocarbons 
distilling below 170° C. (i.e., benzene, toluene, 
xylonos, etc.). Chemically, Papuan petroleum con- 
sists largely of i)araflin hydrocarbons, not only with 
aromatic hydrocarbons, but also with other cyclic 
hydrocarbons, as is indicated by the high physical 
constants exhibited by the residues from nitration 
proces.ses (r/. table C.). 

Similar comsidcrations hold for the fractions of 
higher boiling point. For example, the fraction 
distilling at 220°— 260° has sp. gr. 0-820, whilst 
tho value for tho corresponding paraffin hydro- 
carbon is about 0-775. Again, tricosane, with 
sp. gr. 0*778, occurs in a fraction having sp. gr. 


over 0*86. In these cases, as in the others quoted, 
there is no evidence of the presence of open-chain 
h^'drocarbona other than paraffins, and tho high 

Table C. 

Physical constants of original fractions and of 
residual hydrocarbons after nitration. 



Sl'cdlic gravity. 

Reiruttlve index, «** 

J-'raction. 

Original i Ho.sidu.ai 
fractioa. ihydiocnrboiiM 

Original 

nacilon. 

j Residual 
liydrocarbous 

OO*- 00" i 
OO^-IZO" : 
iL'u^-ir.o" i 

0-715 /24" i 0-710/19-5" > 
0-744 /24-5" 0-747/17" 1 

0-7<il5;26" j 0- 706/19-6" 1 

1-4088 

1-4161 

1-4278 

1-3994 
1-4000 
; 1-4160 


specific gravity and refractive index must there- 
fore bo ascribed to the prcsenco of aromatic hydro- 
carbons, po.ssibly in as.sociation with other types of 
cyclic hydrocarbons. Although much work remains 
to be done upon the.se constituciils of tho oil, tho 
main character and potcntialitiiw of this interest- 
ing natural product may be gauged from the data 
now rendered available. 

Bepartmont of Organic Chemistry, 

University of Sydney. 


THE CONSISTENCY OF GREASES. 

BY J’. 8. CLULOW, B.8C., A.R.C.8., A.I.C., AND C. W. 

TAYLOR, A.R.C.8., A.I.(\ 

111 the course of experiments on the viscosity of 
lubricating greases it was found that the results 
obtained with present-day apparatus were of little 
practical value for comparing the behaviour of 
greases under actual working conditions. For 
example, u stiff grease used for lubricating a piece 
of mechanism such a.s a gear box has it.s consistency 
considerably rtMJuced after working, although the 
temperaturo remains practically t'onstant. This 
led to tho realisation that the viscosity or con- 
sistency of a grea.so at a given temperature was not 
a definite physical projH'rty, as in the case of an oil, 
but seemed to depend on certain other conditions. 
Hesults obtained from experiments with a Kissling 
penetrometer appeared to support this view. The 
grease under examination was melted and poureni 
iiMto a large crystallising dish, where it was allowed 
to cool. When cooled and tested with the penetro- 
meter it w.as found that the consistency at tho 
centre was greater than that near the edges (except 
j very near the edge, where tho close proximity of 
1 the side of the vessel affected the result). The only 
i explanation of this seemed to be that the rate of 
j c«x)ling affected tho result, as tho centre portion 
would have <‘ool('d more slowly than tho edges. 

ExiK'riments were carried out with the Kiinklor 
viscometer, but tho results obtained were unsatis- 
factory. Ill order to obtain nuytliing like con- 
cordant results the same tube has to be used, as 
the friction of the piston varies with the different 
tubes, and this entails waiting a day between each 
oxi>eriment. Tho chief disadvantage of tho ap- 
paratus, however, is that it affords no means of 
examining the viscosity under different conditions, 
except that of temperature, and subsequent work 
showed that it indicated a higher viscosity than the 
grease possesstnl under actual working conditions. 

In order thoroughly to investigate the problem 
an attempt was made to measure any chango of 
viscosity duo to mechanical treatment or tho rate 
at which tho grease had been previously allowed to 
cool after melting. Tlio apparatus used for the 
purpose consisted of two elongated bulbs about 
3 cm. diam. and 10 cm. long, connected by a 
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tube 3 cm. long and 3 mm. internal diameter, 
enclosed in a constant temperature bath. The time 
required for the lower surface of the grease to 
rise between two marks in the lower bulb, at a 
given temperature and under a known head of 
mercury from a reservoir attached to the lower 
bulb, -was observed. The apparatus gave a series of 
useful results, but had one or two defects, the chief 
being a tendency for the mercury to push through 
the centre of the grease occasionally, thus forcing 
a thin core of grease above the surface at the top. 
This, of course, diminished the volume of grease 
forc^ through the capillary. Jn order to overcome 
this difficulty a new apparatus was devi.sed in which 
both surfaces of the grease were in contact with 
mercury. Also, arrangement was made to give a 
constant head of mercury throughout the experi- 
ment. 



The apparatus consists of an inverted ll-tube, 4 mm. 
int. diam., having a cylindrical bulb on each limb 
10 cm. long and 14 mm. diam., the narrow tube 
connecting the two Ixjing fitted with a branch tube 
and tap for filling purposes. The free ends of the 
limbs are connected by means of pr(‘ssure tubing 
to movable mercury reservoirs, 14 mm. diameter, 
which reservoirs are connected by a gut string j-a-v 
ing over small pulleys, so that when one reservoir 
moves up tiie other moves down an e(|ual an'onnt. 
This amount of inovonKiit is measured by nicans 
of a millinii'tre scale behind them, lly alt(*ring tin.' 
length of the gut, the head of incrcuiy can he varif'd 
at will. A jacketing apparatus is provided to keep 
the U-tube and bulb.s at constant temperature. 

Tho method of procedure is a.s lollows ; - -d'lie 
temperature of the water jacki t is rai.sed to a few 
decrees above the melting point of the grease, lly 
raising both resm'voirs. witli the tap open, the tiihc 
is completely filled with mercury. Tlie melted grease 
is poured in through the taj), the re.servoirs being 
slowly lowered until the rnenury in both bulb.s is 
at the zero mark. Tho taj) is turned off and tin* 
grease allowed to cool to the tcmpcraturii at whicli 
the experiment is to be conducted. The right- 
hand reservoir is then hrouglit to the zero mark and 
the gut adjusted so that the mercury surface in 
the left-hand reservoir is 140 mm. below this level. 
This is the head of mercury used throughout the 
succeeding experiments with this apparatus. As 
the mercury level in the right limb moves up, forc- 
ing the grease throu^^h tho tube, the right reservoir 
is slowly raised, keeping the mercury surfaces level. 
By means of the gut string an equal downward 
movement is communicated to the left reservoir, 


thus maintaining a constant pressure. The time 
noted is that required for the mercury surface to 
move 20 mrn. above and below the zero in either 
limb. 

When a groa.sG is freshly solidified, tho pressure 
of 140 mm. i.s occasionally insufficient to cause move- 
ment, ill which case it may be set in motion by 
constricting tho pressure tubing of tho right limb, 
after which the normal pressure is sufficient. 

Sfandardhation of apparatus. 

As one apparatus will differ slightly from another 
in dimensions, it is necessary to standardise each 
apparatus. Castor oil was found to be suitable for 
this purpose if tested at about 0° C. Tho pure 
oil employed had sp. gr. 0‘96J145 at 21° C., and 
ab.soluto viscosity 8'4586 at 21° C. The head of 
mercury, as stated before, was 140 mm., and the 
experiment was conducted at ttmiporatures between 
-2° C. and 4° C. A direct determination at 0° C. 
was found to agree with that obtained from the 
time-temperature curve. 


Appended are tho results: — 


Tt’iwp. 

^ V. 

Time of flow, 
8ec.s. 

i 'IVmp., 

® e. 

Time of flow, 
80 ca. 

-1-2 

l(*-2 ICO 

0 

1 i:c5 


ICl 



--1 

155 

-I-1-3 

i 120 

' U .> 

140 142 

-J- 0‘i> 

1 130 


Ui 



- 0 

las i:}-7 

+ 1-7 

i 11-7 



+ 4-5 

91 


It is proposed that each apparatus should be 
standardised by using such a head of mercury as 
will produce a time value of 13'5 seconds for castor 
oil at 0° C. By this means the results obtained 
: with different jiieces of this apparatus will be 
: rendered comparable. 

The first grease to l )0 ('xarnini'd was a sample of 
American anti-foaming grease, and it was tested in 
; the first form of apparatus. Having filled tho tubej 
i the temperature wa.s adjusted at 32° C., and after 
I allowing half an hour for the grease to roach this 
I temjierature, the experiment was commenced. It 
j was found that each successive time the grease was 
! forced through the tulie the rate of flow increased, 

^ althougli the temperature was kept constant 
throughout. After working the grease up and down 
many times, a constant time was at last obtained 
which could not be decreased by further working. 
Another sample of tho same grease was similarly 
tested and wa.s found to give tlie same minimum 
value. 

The following are the time values obtained at 

C. 

Tiinr (tf flow in seconds: — 720, 34o, .404, 259, 185, 
1.55, 140, 1.45, 125, 127, 115, 113, 98, 92, 85, 84, ^4, 
81, 70, 00, 50, 48, 37, 35, 33, 35, 32, 31, 20, 28, 28, 
21, 23, 21, 20, 20, 19, 18, 19, 17, 10, 17, 15, 15, 15, 
15. 15, 15, 15. 

It was found that the viscosity only iiKToased 
very slightly wljcn the worked grease was allow'cd 
to rctnain for 90 hours at about tho same tempera- 
ture and then again tesO'd at 32° C., rapidly drop- 
ping to the .same minimum value on working, as tho 
following figures show: — 

Tune of flow in seconds: — 45, 20, 17, 10, 16, 16, 
15. 15, 15, 15, 15. 

'Phe worked sanqjle of grease was then rc-mclted 
in the tube by heating the w'ator jacket. It was 
allowed to cool to the original temperature of 32° C. 
when it was found to have regained its high initial 
visco.sity, which gradually dropped to the same 
minimum value after working. 

The method of experiment was then varied. The 
temperature was gradually increased or decreased a 
. degree or two at a time, and the time of flow at 
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each temperatnro taken, allowance being made for the grease only regained its original high viscoeity 
the grease to attain that temperature. After on re-melting and cooling, led to the theory that 
repeating this several times, it was found that a the grease was originally crystalline, the crystalline 
constant value was again obtained for each tem- ' structure being broken up on working. 



perature, which represented the minimum visoovity 
at that t(un perature. On plotting the temperature 
against corresponding time values, with the tem- ' 
perature rising ud falling alternately to its high- j 
est and lowest liaiits, a series of oscillating curves 
wore obtained, wn^h gradually became closer and 
finally coincident. This final curve represented the 
minimum viscosity of the grease. The following 
results obtained for “ vaseline ” (sp. gr. 0‘8762 at 
C.) illustrate this: — 


llising temperature. 


Temp., “ C. 

Tiiiip, of flow, flci-.nnOs, 


1 Curve A. 

1 Curve 13. 

I Curve D. 

7 

_ 


15 

8 

— 


13 

9 

20 

10 

113 

9-9 

— 

11-8 


10 

15 

I 10 


11 

IS 

9-5 

8-6 

l‘Z 

11-6 

8 

7-2 

129 

— 

0 


IS 

10 

65 

i 

14 

— 

r 5 

6 

15 

— 

5 


Ifi 

— 

4-5 

4 

18 

— 



18-5 

~ 1 

3-5 j 

1 

3-3 


The foregoing results indicate the lowering of 
iriacosity by mere mechanical treatment, which 
points to an alteration in the structure of tho 
{reaso. This, in combination with the fact that 


Falling temperature. 


Toinp., ” 0. 

1 Time of flow 

, ill seconds. 

('urvo C. 

1 

j Curvt! D. 

18 ' 

3-5 

.11 

151 

. — 

4-3 

ir. 

6 


IS 

05 

0 

10 3 1 

9-3 


10 1 

103 


9 5 

11 

108 

8-7 

12-2 


7 1 

15 



To examine this theory, photo-micrographs of the 
ariti-foaming grease were taken between crossed 
Nicols under differing conditions. The results ob- 
tained proved this assumption to be correct. 

A film of grease was also melted betwenm two 
cover slips which were placed on mercury te get 
almost instantaneous cooling. Only a slight trace 
of crystalline structure was observed. 

After further working of the same sample the 
crystalline structure had entirely disappeared. 
This represents the condition of the grease at its 
minimum viscosity, and explains why the value is 
always the same for the same grca.se at the same 
temperature. 

Slides prepared for ‘‘vaseline” exhibited a similar 
crystalliiio structure. 

In order to demonstrate that the slowly cooled 
grease actually has a higher initial viscosity than 

B 



Time (in seconds). 
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a more rapidly cooled one, and also has its viscosity 
reduced more slowly on working, the following ex- 
periments were carried out. 

(1.) The viscometer was filled with melted 
vaseline," the water jacket allowed to cool as 



l. Oroasc mt'ltod on the slide and allowed to cool 
exceedingly slowly (about 1 day). X 126. 



2. Melted grease allowoii to cool in 1 hour, x 120. 



No. of Expt. , , 

Curvet ihoiriiig reduction in oomWo^ ^ 

(2) qul^y oooM vuelloe. Temp. 14* 0. 


slowly as possible, and a series of viscosity tests 
performed at 14® C. The results are shown in 
Curve 1. 

(2.) The viscometer was filled with melted 
vaseline," and the water jacket cooled as rapidly 



4. .Slowly cooled grease after being nipchanlcally 
worked for some time, x 120. 


^fo'r ^ 



Wool fat. Bp, gr» 2l*/4* 0-9397. 
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as possible, and a series of viscosity tests performed 
at 14^ C. The results are shown in Curve 2. 

The curves show that the initial viscosity of 1 was 
higher than that of 2, and in the case of 2 the 
viscosity was more rapidly diminished on working, 
as was expected. If it hiid been practicable to 
obtain a greater difference in the rates of cooling i 
of the two samples, the curves would no doubt have i 
shown still greater divergence. ! 



Slides ivcro prepared of various greases tested in I 
the viscometer. Their liehaviour in each eas<? was j 
such as would bo expected from their appearanco | 
under the microscope. | 

A sample of wool fat photographed between I 
crossed Nicols showed no crystalline structure, ’ 
being completely isotropic. It was therefore ex- ' 
peeled that the viscosity would not aUf>r on work- 
ing. This was found to be the case. No matter i 
for how long the grease wa.s worked, the viscosity ' 
for each temperature was always the same. 



Coconut oil X 26» 

^ The crystals of palm oil ar(? of a feathery typo, 
iP/ which appear as if they w’ould be easily broken up 
^,on working. It was, therefore, expected that the 
gviscosity would drop rapidly at first and then 
|rapidly reach the minimum. Thi. was actually the 
|case U3 shown by the curve. 

Coconut oil, as s(xm from the photograph, ervs- 
^alhses very distinctly the temperature of crystul- 
Ijsation being about l$-2° 0. The grease was very 
fliincult to work below this temperature in the 
nscorneter. 

It was found easier to start at the highest tem- 
perature and work down to the lowest, owing to 


sudden crystallisation at the lower temperatures, 
so the curves are all drawn from tests with a falling 
temperature. 



Temperature. 

Coconut oil. Si\ gr. 01)247, 



The foregoing results show that for the measure- 
ment of viscosity to be of practical value it is 
necessary to state under what conditions the vis- 
cosity was determined, and these should resemble 
as nearly as possible the conditions under which 
the grease is to bo utilised. It is obviously useless 
to (]uot<e the visco.sity at a certain figure when, after 
a few minutes’ working in a piece of machinery, it 
diminishes to a fraction of that amount. In this 
case the minimum viscosity, as determined by the 
apparatus described, is the onl/one which is of any 
practical value, as it is independent of all factors 
which tend to produce varying results with other 
empirical forms of apparatus. 

The results obtained with the improved form of 
viwometer may bo oxpn'sscd as time values or as 
the ratio of the time value for the grease under 
examination, to that for castor oil at C. If this 
latter method be adopted, a measure of the absolute 
viscosity of the greaso may be obtained by know- 
ing the absolute viscosity of castor oil at 0° C., 
since the ratio of the time for castor oil at 0° C. to 
the time for the grease at t° C. is equal tto that of 
the absolute viscosity of castor oil at 0° C. to the 
absolute viscosity of the grease at C. 

E 2 
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THE DISTILLATION OF CAMPHOR IN INDIA. absent. The presence of caryophyllene in camphor 

BY JOHN LIONEL SIMONSEN AND TARAK PRosAD 0H08B. Hot, SO far as the authofs are aware, been 

rp, , . . - . . , , , previously observed. In the oil examined it was 

ine ooject ot this paj^r is to record the results the principal sesquiterpene present; bisabolene 
oi experiments which have been in progress at pould not lie detected and cadinene only by means 
i^enra Liiin tor some years past on the camphor ; of its colour reactions. SulTicient of the smiuiter- 
content ot the various ^rtions of ilm Cinnamomum poHO fraction was not available for so detailed an 
camp iOta gro\yn at Debra Dun and elsewhcro ; investigation as was made by Scmnilcr and Rosen- 
within the Indian Empire. I t,org (Bcr., 1913, 46, 768). 


As a general rule camphor wood is the main 
source from which the camphor and camphor oil 
are distilled, but iu view of the lengtn of time 
required for the growth of the trees, those experi- 
ments have been mainly concerned with determin- 
ing whthor the leaves from coppic<‘d frees could 
not be utilised. For purpose's of eomparison tw'igs 
have also been distilled and tlie whole of two trees. 

The distillations have Inxjn performed on a 
‘‘ seini-largo scale,” from 30 to 40 lb. of leaves 
being distilled at one time in a specially designed 
•still (see Puran Singli, Chem. Eng., 1915, 45, 185), 
having double surface condensers which enable a 
portion of the camiihor to 1^ condensed directly 
and the oil to bo collected separately. 

The results of the experiments are tabulated in 
Tables 1, 2, and 3, the yields being calculated on 
the dry leaves, twigs, or wood. 

Table I. 

DtdiUafion of leaves. 


Year. 

, .Month. 

; Camphor, 

Oil. 

Total. 


I. From C( 

ippiced trees 

grown at Dchra Dun. 

1917 

April 

0 Eh 

\ 4-21 

' 4 3 (youitg leaves). 

1917 

April 

1 U-23 

I .1-03 

: 1 •ri.'i (old leaves). 

1917 

Julv 

— 


3-06 (young b'aves).* 

1917 

.Toly 

. j 

, 

■ 3-53 (old leav*>s).* 

1917 

October 

' ■ ' i 

— 

1 1-5 (voiiiig b'aves).* 

1917 

Oitolicr 


— 

i 3-2 (old louve.s).* 

1918 

i June 

0-2(5 : 

4-0 i 

; 4-27 

1918 

, August 

! (1-34 ; 

3-79 

' 4-13 

1918 

October 

0-38 

3-6(5 

4-04 

1919 

June 

: 007 1 

3-88 

f 4-56 

1919 

Augast 

0-5(5 

3-85 

4-41 

1919 

October 

0-84 , 

2-5 

3-34 


II. Jjmves from trees in Burma. 

1916 

October ; 

103 

0-48 

; 1-51 

1919 

May 1 

0-30 

1-36 

1-66 


III. Leaves from trees on .Madupatlij EsUilr, Madras. 


1914 i December 1-99 O OS 


IV. Leaves from Coehiii. 

1918 I March 2-01 I 0 92 2 :i3 


• OwinK to the small (luantity of h aves available these distilla- 
tions were conducted in the lattorat ory and are therefore not strictly 
comparable with the other distillatlonH. 


Table II. 


Yield of 

oil from 

iwi 

(/.S’ (fjroicn 

at Dehra 

Dun). 

Year. 

January. 


June. 

Augast. 

October. 

1917 1 

% 


! 


»>,' 

0 

0-34 

1918 

0 46 


0-21 

0 24 

0-20 

1919 

— 


0-19 

0-3 

0-61 


The yield of camphor and of carniihor oil is thus 
satisfactory and compares not unfavourably with 
the yield obtained elsewhere (r/. Parry, ” Essential 
Oils,” p. 151). 

The leaf oil, from which .38% of camphor had 
been separated, was carefully investigated and was 
found to contain d-a-pinene, dipentene, cineol, 
terpineol, caryophyllene, and a trace of cadinene. 
Safrol, which is present in camphor wood on, was 


Table Ilf. 

Distillation of trees. 

Part of tree. ^ Ciiinphor, ! Oil, I Totul, 


I /. Tree gro^m at Ikhra Dun. Age 17 years. 

I Ivoavca and short twigs. . I 0-42 0-74 l id 

j Twigs ; 0-31 0-2d 0-57 

I Suiall branches . . . . I 0-25 0-15 0-40 

Large branches .. ..I O&l 0-43 0-94 

’ Stem I 0-97 0-80 1-83 

] II. Tree grown at Dchra Dun. Age 22 yean. 

‘ l.oavo.8 1-32 0 (59 ^ 201 

i Twigs ; nil 0-12 0-12 

Branehe-a green bark . . nil 0-13 j 0-13 

Minor branehes (thiek i 

bark) 0-14 0-29 1 0-43 

Thick branches . . , . : 0-50 0-2:) 

Stem 0-69 U-29 ! 0-98 

HI , Tree, grown in tlw Royal Botanic Gardens, Calcutta. Age unknown. 


TiCaves 

0-54 

1-5 

2-04 

Small brun.-lics . . 

nil 

0-07 

0-07 

Largo branches . . 

nil 

0-17 

0-17 

Stem 

nil 

0-95 

0-95 

Roots 

nil 

2-03 

2-03 


The oil from the twigs resomhlcd tliat from the 
lejives, except for the absence of eineol. It eoii- 
taiued much less cainj)hor in solution, but tins is a 
matter of little importance, since iu any ease the 
yi(‘ld of oil from the twigs is loo small to warrant 
their commercial distillation. 

The wood oil from Tndijin camphor trees is simi- 
lar, though ajiparently simpler in constitution to 
that from other places. It contains eafrol in con- 
siderable quantity, but eineol is absent. The wis- 
qiiiterpcno fraction contained caryophyllene and 
cadineno. A considerable proportion of a high 
boiling fraction was isolated which w'as possibly 
identical with Semmler and Rosenberg’s cam- 
phorncene. Sufficient was not, however, obtained 
for investigation. 

It thus appears probable that the distillation of 
I camphor and of camphor oil from the leaves of cop- 
i piced trees of the (hnnamomum cainphoru could bo 
profitably undertaken, but before a definite opinion 
can Ix! expressed it must bo determined how fre- 
quently the leaves can be plucked and the annual 
acreage yield. Experiments iu this direction are in 
progre.ss. 

Experimental. X 

Camphor leaf oil. — The oil available for these 
experiments was pale yellow, and on cooling in a 
freezing mixture did not deposit any appreciable 
(|uantity of camphor. It had sp. gr. 30°/.30° 
0'91f35, nf,’*=l'47, [a] - -132*74. AfU'r washing 

j with dilute alkali to remove any acids and phenols,* 

I the oil was carefully fractionated at the ordinary 
I pressure (705 mm.), using a four-poar Young still- 
iiead, when the following fractions wore obtained : 
15{)''^— 190« (sp. gr. 0*8795, n„=-l*46.3, [a]„'- -f 25*66) 
41 *7% ; 190^ — 212° 39% ; residue boiling above 212° 
19*3%. The second fraction, which waa semi-solid, 


i All spevlflc gravltit* wero taken at 80*/30’ C. and refractive 
indlcca and rotatory powers at 30* C. 

• The adds and phenols present did not comprise mwe then 
0’1% ot the total oU and were not further investigated. 
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owing to the separation of camphor, was thoroughly 
cooled in a freezing mixture and the cam^phor 
(22-2%) removed by filtration, the filtrate being 
repeatedly re-fraotionated and the camphor re- 
moved each time by cooling.t 

The three fractions, after the removal ot the 
greater part of the camphor, were systematically 
fractionated three times, when the following separa- 
tion resulted, camphor being removed from frac- 
tions 7 — 12 by freezing. 


.0, 

B.p. 

Sp. gr. 



Composition. 

Apprx. 

yields. 

% 

1 

155"-ir,0"- 

0-8504 

1-461 

+ 19-53 

86-2 

11-8 

6-3 


1(>0°-165'’ 

0-8621 

1-4625 

+ 19-62 

840 

11 5 

7-9 

3 

106'’-17U'^ 

0-8709 

1-4627 

+ 20-32 

83-5 

11-5 

6-3 

4 

]70“-175'‘ 

0-8797 

1-463 

+ 23-41 

81-7 

11-1 

6-7 

& 

175“-1H0^ 

0-8905 

1-463 

+ 27-13 

81-2 

11-3 

3-1 

0 

18U“-185° 

0-8998 

1-464 

+ 20-63 

78-3 

9-8 

i‘d 

7 

185°-19(J-' 

— 

— 


— 

— 

1-3 

8 

lyo'^-iya'^ 



■ — 


— 

— 

1-7 

9 

iy5°-220’ 

1 

— 

! — 

— 

— 

3-4 

10 

220°-225'’ 





— 

1-3 

1-2 

11 

225°-23(l" 



; 


— ■ 

12 

230^-235'’ 



i — 

— - 


0-6 

13 

235"-24()'^ 



i 

— 


0-5 

14 

abovo 240“ 





1 — 

9-2 

16 

caini)hor 

; — 


1 



38-9 




Loss (by dill 

;ereuc-e) 

10-8 

i 


As fractions 7 — 12 still contained camphor not re- 
movable by cooling they wore treated with phenyl- 
hydrazine. For example, fraction 7 (b.p. 185° — 
190°, 22 g.) was mixed with alcohol (20 c.c.), phenyl- 
hydrazine (5 g.), and acetic acid (3 g.), the mixture 
heated on the water bath for two hours and then 
steam-distilled. The oil which passed over in the 
steam was extracted with ether, and the ether dried 
and evaporated. The residual oil (^16 g.) distilknl 
at 175° — 180°. The residue not volutile in steam 
(9 g.) distilled at 250°— 260° (100 mm.), and con- 
si.st(}(l of camplior plienylliydrazonc. 

By treating all the fraelions 7—12 in tips manner 
camphor plionylhydrazone (97 g.) was obtained, 
which corresponds to an additional camphor cont-ent 
of 3‘6% . After this treatment practically the whole 
of the oil volalib? in steam distilled below 225° at 
705 mm. 

Fractions 1 and 2, which were examined separ- 
ately, consisted . sciitially of d-a-pineno, as con- 
firmed by the leoparation of pinene nitroso- 
ehloride, which after precipitation from chloroform 
solution by methyl alcohol decomposed at 109° and 
yielded on treatment with piperidine the nitrol- 
pil>eride, which crystallised in tablets ni.p, 118° — 
119°. Tests for /S-pinene and camphcnc gave nega- 
tive results. 

Fraction 3 w'as apparently free from dipenteno, 
since it gave no dipenteno tetrabromido on treat- 
ment wdth bromine. It yielded a small quantity of 
pinene nitrosocdiloride, whilst on treatment with 
phosphoric acid it gave a good precipitate of the 
eineol compound. Quantitative estimation in- 
dicated the presence of 0'7% of eineol (calculated on 
the total oil). 

Fractions 4, 5, and 6 consisted mainly of dipen- 
teno and eineol ; limoiione, phellaiidreno, and ter- 
pinene could not bo detected. The presence of di- 
pentenc in each fraction was proved by the isolation 
of the tetrabromido m.p. 125°. Cineol was esti- 
mated in fraction 4 by the phosphoric acid method, 

t The method usually rorerameiidod for the determination of 
camphor In camphor ollu (Allen, “ Orjtanlc Analyalft,” Vol. IV, 323) 
invariably gave very low results owing to a considerable quantity 
of camphor being carried over both fn the high and low boiling 
fractions and remaining dissolved in the oU. It was found con- 
venient to remove such camphor by treatment with phenylhydratine 
<c/. It if hoped to test the accuracy of this as an analytical 

method. 


which gave 1‘4% (calculated on the total oil). The 
high rotation observed in all these fractions w as due 
to camphor. 

Fractions 7 — 12 were freed from camphor by 
moans of phenylhydrazine and fractionated. The 
main portion distilled at 165° — 167° (200 min.), and 
consisted almost entirely of torpinool. A careful 
examination of these fractions and also of fraction 
13 showed that safrol was absent. 

Fraction 14 (the sesquiterpene fraction), when 
distilled under diminished pressure (70 mm.), was 
separated into two main fractions, (i) 150°— 170°, 
(ii) 170° — 185° (7%), the residue remaining in the 
flask being 2*2%. These two fractions were re- 
peatedly re-fractionated, when three fractions were 
obtained, viz. (1) b.p. 151°— 155° (39 mm.); sp. 
gr. 0*8969; n„-l*496, L«]u--30. (2) b.p. 158°— 
162° (10 mm.); sp. gr. 0*9014; nD = l*4986, [o]d = 
-0*1. (3) b.p. 170°— 210° (40 mm.). 

Fraction (3) was not obtained in sufficient quan- 
tity for investigation. It ivas deep blue in colour, 
and evidently consisted mainly of the so-called 
“ blue oil." 

Fractions (1) and (2) possessed constants agreeing 
closely with those of caryophyllene (b.p. 148° — 149° 

I (34 mm.) sp. gr. 0 89789, nj,-F4965, [a] =-10*94), 
and the presence of this sesquiterpene was proved 
by the preparation of the nitrosatc and nitroso- 
chloride. The nitrosate, separated in needles from 
a mixture of chloroform and light i)etrolcum, de- 
composed at 163° (J)eussen, Ann., 1909 , 369, 42, 
gives 162° ns the melting point of a-caryophyllene 
nitrosate) ; the nitrosochloride decomposed at 158° — 
160°, which is the point usually found for a mixture 
of the a- and /l-nitrosochloridcs. An attempt to 
separate them by Dcussen’s method (Ann., 1907, 
356, 2) was not successful, but by crystallisation 
from benzene, the almost pure a-nitrosochloride was 
obtained in fine needles decomposing at 173°. 
Mansukhani and Sudhorough (J. Ind. Inst. Sci., 
1918, 2, 43) were likewise unable to separate the 
tw'o nitrosocblorides by Deussen’s metnod. The 
presence of caryophyllene w'as further confirmefl by 
the preparation of r.iryophyllene alcohol, m.p. 95° — 
96°. When a littb* of the sesquiterpene W'as dis- 
solved in acetic anhydride and treated with a drop 
of concentrated sidphuric acid, the characteristic 
colour reactions of eadinene were observed, but it 
was not found possible to isolate any solid deriva- 
tives of this hydrocarbon. 

Cartvphor tiritj oi/,— The oil was deep brow'n in 
colour, and had sp. gr. 0*8777, 1*473. It was too 

deeply coloured for its rotatory power to be deter- 
mined. After w'ashing with alkali to remove any 
traces of free acids or phenols it was distilled three 
times, using a four-pear Young still-head, and the 
following fractions collected : — 


No. 

B.p. 

Sp.gr. 

"r>. 

klp. 

Yield. 

ConatltTienti?. 

1 

155"-105“ 

0-8544 

1-464 

+ 22-45 ' 

20 

d-a-plnono 

2 

165“-170'’ 

0-86 

1-4662 

+ 30-14 

5-8 

d-a-pineiio 







03-plneno 

absent). 

3 

170'’ -175“ 

0-8665 

1-467 

+ 35-41 

5-8 

dlpentene. 







camphor. 

4 

175" +85“ 

0-8795 

1-469 

+ 38-82 

5-8 

dipenteuc. 


, 





camplior. 

5 

185“-U)5“ 

— 

1-4701 

— 

1-0 1 

camphor. 

6 

19.5“ 22.5“ 

— 

— 

— 

14-2 

terpineol. 







camphor. 

7 

225" 245“ 




6-5 

terpineol. 

camphor, 

sesqulter* 







penes. 

8 

abovo 245“ 

— 

1 

— 

16-3 

caryophyllene 

cadinone. 

9 

camphor 



— 

14 2 



)9-Pinene, phellandrene, terpinene, cineol, and 
safrol were absent from these fractions. Fraction 6 
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contained approximately 6 % of f 
ated by the phenylhydrazme meting, which brings 
tho total camphor content of the oil to about jJU/o- 
The sesquiterpene fraction consisted essentially or 
carvophyllene ; cadinene was dotceied by its colour 
reactions. Tho sesquiterpene distilled Plainly at 
IbQO— 165° (50 mm.), and had sp. f'r. 
/i,.-V4970, [a],--V5r. 

Camphor wood oil . — Tlie oil used was pale yellow 
in colour, and had sp. }^r. O Odld, ''11“ 

-1 34-44°. After wa.shing with dilute alkali to remove 
tho acids and phenols, tlie oil was rep<*atedly dis- 
tilled, using a tw^elve-pear ^ oung still-head, wlieii 
the following fractions were obtained :~ 

yiold. Coilblitiionts. 


1 d-a-i*iiKnr-. 
i d-a-pinonii 
' (lipeiitene. 

I dipontt'iio iV 
j camphor. 

; ' camphor, 
i J camphor, 
tcrplncol, 

I safrol. 

eafrol. bps- 
1 quHcrpciics. 
Icaryophyllciic 
cadineno, 

I camphora- 
1 cent'. 


N 0 .{ 

B.p. 

S|.. gr. 



J 

1 '’-lO;')'’ 

. 0-8484 

1 4»'.4r. : 

-1-32 02 

2 

] «&°-l Tie 

o-.s.'’fn3 

1-40(58 

-1- 39-40 

;{ 


n-8f)«i 

: 1-4685 

— 

4 

175‘’-18r.'’ 

U-Sfi04 

1 1-4000 

-K 50-31 

5 

185*' 10. "V 

— 

1-40U3 


0 





7 

225®-240'’ 

-- 

-- 

i 

8 

above 240'’ 




0 

camphor 

: - 


' 


The following substances were absent : —/3-pinene, 
phollandre.ne, terpinene, cineyl. Safrol "as readily 
iletccted in fractions 6 and 7 after removal of he 
camphor by means of phenylhyrazine. Ihe fraction 
boiling at 22o°--232° at 705 mm. (yicid d o/.) was 
oxidisf^d with potassium permanganate in the usual 
manner, when piperonylic acid wms obtained w hicli, 
after crystallisation from hot water, melted at 

2270 22S° and gave a crystalline silver salt 

(Ak= 39-4%; .nlc. Ag = 39'B%). The Besquiterpenc 
friiction difFeiwl from those oliteined from the leaf 
and tw'ig oils in that it contained a high boiling 
terpeno possibly identical with camphoracene. It 
was not present in sufiieieiit quantity lor examina- 
tion. “ Blue oil” was practically absent. 

Ill conclusion the authors wish to express their 
thanks to ^Ir. Piiran Singh, formerly As'^istant 
Forest Chemist, for making the earlier experiments, 


and to Messrs. Troup, Marsden, and Howard, who 
have collected and supplied the material used tor 
distillation. 

Forest Research Institute and College, 

J)ehra Dun, India. 


an AIR-OVEN THERMO-REGULATOR. 

BY II. M. ATKINSON. 

The float, A, loaded slightly with increury or 
small shot, carries at the top a small capillary tube, 
wliieh acts as the hy-pass. Gas coming through the 
side, tube passes freely to the burner till the 
pressure 011 the mercury resi'rvoir resultiiig from 
the expansion of air in the tube inside the oven 
raises thi' float upwards and cuts off the main 
supply by either of the two methods illustrated. 



The apparatus is small and eoinpact; it need not 
be more tlian 2— 2i in. long, and avoids the soiling 
action of the gas on the mercury, which is otten a 
cause of tcouhle in the ordinary form of regulator. 

When the float is raised and cuts ofi tin' main 
snppiv, a little gas can still reach tlie burner 
passing through the hole in the side of the float and 
the caiiilhiry. The capillary itself can be closed 
or wi(l(‘ned to any desired extent. The bulb inside 
the oven is la'St inadt; of one or two turns of glass 
tubing, about ^ in. liore, to avoid too rapid action 
and t<7 rfiuallse the tf'inpei atiiri's inside. 
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DISTILLATION PLANT, WITH SPECIAL 
REFERENCE TO THE RECTIFICATION Ol‘ 
ALCOHOL, ACETALDEHYDE, AND OTHER 
VOLATILli PRODUCTS AND CONTINUOUS 
ETHER MANUFACTURING PLANT. 


BY 8TRP1IANE M.\SFARA11D. 

The object of distillation may be defined las being 
the separation of a volatile liquid from a nom 
volatile substance, and, more generally, the more 
or less complete separation ot liquids possessing 
different rates of volatilisation. 

In order, however, to obtain products in the 
liighcst state of purity, it is necessary to effect 
.several consecutivo distillations, a process called 

fractional distillation ” in the falK>ratory or 
“ rectification ” in industry. 

D'ailillaiion of binary mixtures of immiscible liguids. 

It is well known that if a mixture of w-aier aiul 
turpentine is boiled in a still, the turi)entino, b.p. 
100° C., pavsscs over into the distillate in greater 
((uantity than the water at a temperature below 
PM)° C.; also thiat water vapour carries over mer- 
cury at a temperature l>elow 100° C. At atmos- 
pheric! pressure a mixture of ethylene dichloride 
with water has a fixed b.p. (75*6° C.), which is lower 
than that of water or of pure ethylene dichloride 
{82-4°). . , 

Since the (constituents of such miytur(\s arc with- 
out action on each other, it follows that the vainiur 
pressure, P, of the mixture is equal to the suni 
of the partial pressures, F and F‘, of the liquid 
constituents at the boiling temperature, T, of the 
mixture. F and F' separately therefore must Ikj less 
than P. Thu.s in the cases mentioned the IxMling 
temperature, T, is lower than that of cither of 
the two liquids boiling in the pure state under 
pressure P.. 

It is possible to forecast the (!omi)osition of a 
distilled liquid. If A >and B represent the respective 
weights of the tv. c liquids volatilised Himultaneously, 
and D and D’ the densities of their vapours, 

A _ D F 
B ~ IP ^ FI 

and since D and D‘ are proportional to the respect- 
ive molecular weights, M and 

B "" Ml FI f ^ ' 

lliis statement sums up the distillation of a binary 
mixture of immiscible liquids. 

The formula P = F + F* is verified by the following 
experiments carritxl out by Geriiez .so long ago as 
1878: — 

1. Carbon bisulphide and water (CS, has 

b.p. 4304°). T-43-68°; P-76ry35 mm.; F-t-F* = 

766-64 mm.; (F + F>)-P=:l-29 mm, 

2. Carbon tetrachloride and water (CCl* has 

b.p. 781°). T=6617°; P-745'45 mm.; F+F‘- 

747-36 ram.; (F+F')-P=:P91 mm. 

3. Benzene and water (CnHa has b.p. 80°). 
T-69'42; P-764'44 mm.; F-tF^-765'92 mm.; 
(F4F‘)~P-P48 mm. 

The result of many experiments leads us to con- 
clude that ; — 

(1) The formula Mp 

B "" M» F i 


is exact, the differeinees observed being so slight 
that the law may be regarded as general. 

(2) Variations of temperature do not modify that 
law. 

(3) If, for one of the substances, M‘ and F* are 
small in proportion to MF, the distilled weight, B, 

I will be less tnan the distilled weight, A. 
j Of all the substances that are dealt with im 
; diisti Illation prmsis.ses water has the low(\st value for 
: M‘F‘. This at once accounts for the fact that sb’ani 
i di.stillation rapidly extracts essential oils from 
i flowers or leave.s, even at a low temperature, and 
for the fact that water carrie.s over toluene at 
' 27-.5°, -aniline at 23°, iiitrolKUizene at 22-.j° under 
I 23—27 mm. pressure, 

' Tn general, then, it may bo said tluit in all cas4‘s 
j where, at a given temperature, the resultants of 
; MxF and M'xF‘ are distinctly different the sepa- 
' ration of tlu! two substances by distillation is easy. 
If MxF and M'xF^ are nearly equal, the two 
Kuhstances are difficult to separate. 

If M is greater than M', F must necessarily bo 
srnalletr than F'. 

'l’<> modify tlui proiiertions of the two substances 
; in the distillate the ratio MF/M‘F‘ must bo 
, increased or diminished so as to make it differ 
from 1. If it is increased by creating conditions 
such that F/F‘ iK^conies larger or smaller, the 
equality MF/M‘F' must cease to exist and the tw’o 
I substances bo more easily separable. 

The question whether the ratio F/F’ should be 
inerea.s<‘d or diminished to effis t the separation of 
the subst.anc(\s must depend on the nature of the 
mixed substances. Let us suppose two substances, 
A and B, mixed, and boiling at a temperature, T, 

; for which MF-M'FL If by increasing the pressure 
T is rai.sed and in corLS(‘queiico A is di.stilled in larger 
pro|x>rtion, it follows that if the boiling point is 
redined by dimini.sliing tlie pressure, B will hi' 
distillc*d in tlie major quantity, 
i 111 each particular ease', therefore, the products 
: MxF and Al'xF’ must bo ascertained for the given 
j mixture at the Ixuliug iioiui under the given pres- 
; sure, so that it may Iw ascertained whether the 
I iMuling ])oint must be raised or lo whored in order 
■ to separate tli-o mixed sub, stances as rapidly as 
possible. 

i The influenco of pressure is made manifest in 
I alcohol reetifiems and os[x*cially in the distillation of 
' wines, where it has been observed that the distillate 
’ from wines disiilh'd under pressure has a stronger 
I flavour. Tn this speeia.l case, hoAvever, a certain 
j amount of esterification takes place, a condition 
favoured by the inereasod distillation temperature. 

I The spirit obtained by vacuum distillation, for tbat 
j reason, coiitain.s only a small amount of ester. A 
j few esters, being insdiiblo, are volatilised only when 
! the pressure, i.e., the ratio F/F', is propitious, 
i Generally they form a true emulsion, and with the 
I oils properly so-called they are to l>e found in the 
I vinassevs ami residuary waters. 

I Conclusions. — Given a mixture (xmtaining two 

j immiseiblo liquids, of which the molecailiar weights 
are known, it is possible to determine by calcula- 
I tion : — 

j (1) The boiling point under a given pressure; 

(2) Tho composition of the evolvc'd vapours ; 

(3) Tli^ cHjmpoeition of tlie rcvsidue after partial 
distillatimi ; and 

(4) Tho best method of separating the substoincea, 
cither by raising or b;^’ lowering the boiling i>oint 
by varying the pressure. 

Wo hiave considered, so far, only the case of a 
mixture of two pure liquids. The presence of 
di.ssolvtnl salts may modify the results, 

JHstillation of a binary mixture of miscible liquids. 

The simple laws established for mixtures of in- 
soluble liquids cannot be applied when the liquids 
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are muiuaJly solublo. In this caao th« hnvs are j 
complex, and for (a lon^ time distillation of such 
mixtures was purely empirical. | 

Ilognault divided mixtures of miscible liquids I 
into two classes. The first class includes substances | 
which dis.solve, more or less, hut of Avhicli such i 
quantities are used that, after reciprocal satur.a- ' 
tion, two separate liquids nunain. The second class , 
consists of binary mixtures of .substances wliich | 
dissolve in all proi>ortions and always resolve into 
a single liquid. 

The vapour pressure of a niixlure of water and 
ether, which beJon<'s to the first class, is nearly eijUal | 
to that of pure etlier. 'I’be following table jijives j 
the results obtained by Ke^nault for this mixture: j 
VnjMXu- ixt'.ssurr hi mm. [ 


Ti'inpcriiturc. ^fixture. Wat-r. Kth<*r. 

15-6(’>* .. .. la-Ki .. ;au-i 

24‘jr .. .'iioo.s .. 2:>:io .. 

:13 ()8“ .. T10 O2 .. 27 .'^s .. 711 C. 


AVitli mixliiM's of llie siKond class, such as etiiyl j 
alcoliol and wattw, ethyl alcohol and ether, earUm j 
bisulpliide and carUni WtraebJoride, the ratio of ■ 
the vapour pressure of tlie Tnixluro to tlie sum ot j 
the vapour pressuri's of the, two substances is nearly : 
constant whatever may Ik’i the temiwature. i 

Distilhii ion of ini\rf i/rrs of wafer and efhijl aleohol. | 
The first important study of the principles of • 
such distillation was made by Ouclaux, who dist illod : 
a definite volume of an lalcoholic liquid of known : 
composition and eo-llecU'd the clistillato in ecpial ; 
fractions, which lie afteuwards amdysed. 


term dPda may bo neglected and we have dPU=: 
IMn -l dPa. 

Whence : U = o + P 

Tracing tlie curve of exhaustion and determining 
tlie angular eoetlieient of the tangent to that curve, 
we obtain U. 

Tilts method was employed by Duelaux and Sorel 
in studying tlie distillation of alcjoliolic liquids. 

Duelaux has oslabli.shed the relation: — 


in which a. represents the percentage (by vol.) of 
alcohol in the original liquid, e that of water, du the 
porceutage of alcohol in the vaixuirs, and dc; that of 
watc'r in the vajiours. 

The relation (i) is representcal by a liypcubola of 
which the e<|Uation is; — 

(y ^ i ^ ~ ^ ^ 

lOO-y V « |- « J 

The following values have been obtained for Af 
with inixtuies of water with certain alcohols: - 


Miohol, 

(C - not more 
tiuui 

M. 

Methyl . . 

.. :!()% 

10-9 

Ktliyi 

, , 2u% 

15-4 

l*ro|ivl 

.. lO'i;, 

20'9 

Itutyl 

4'>„ 

41-5 

Amyl 

Ml";, 

4')0 

CajM yl 


<U 



If P is the weight remaining at a particuliar time, 
n the percentage of the ijarticular substance under 
examination in the mixture, and P percentage of 
the substance in the fractions cliNtillecl, then the 
Aveight of the suhstance- in tlie original mixture 
must be equal to the total quantities of that siib- 
stanoe that are found in tlie residue land in the 
vaimurs evolved and lendensed, that is ; — 

Pc7 = (P-dP)(a-d(i)bdPU, 
or 

dPU = Pda-1 dPa-dPda. 

But as, by hypothesis <1 P is infinitely small, the 


If, therefore, a eoeffieient, k, is determined so 
that : — 

I da richness of vapour 

a riclineas of liquid 

or da-ka^ it shows clearly the tendenc;y of the 
pheriomenou. 

Tho following are some values of k ns given by 
Sorel : — 

a = l, ^'=9-9; a-5, A:-715; n-20, 

a.40, kr.-.VH; a=60, k^-V'd; a“8(), ik-P08i 

a=.95, fc = 10()3; a = 97, k^im. 
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From 95% to 100%, fc is very nearly equal to 1, 
which means that if one of the substanc'es under 
distillation is present only in oxtrcmcly .small 

GRAPHIOUE DELATABIE DE GBCEmNa 



quantities it is strongly retained by the suh.sLaneO 
present in ahiindaine. 

d’o solve problems relating to the distillation of 
mixtures of mis(;iblc liquids it is necessary in a 
series of experiments to determine the vapour 


I Sorers table giving the coefficient, k, may be 
I taken ws theoretically exac't, but it mu.st not be 
! forgiotten that it is essentially theoretical, and 
1 therefore very different results may be <>btaine<l in 
i practice. 

This was first poinksl out by R. liarbet (Bull. 

' Assoc, ('him. Suer., .January, l‘K)2) as folio w.s : - 
I “ The ('(Hdlh ients of Groening and SsoreJ mre true 
! only for surface beating. They vary with the 
inkuisity of heating, and with the bulk of liquid 
ii.sed. Thus they are only true in the sjws ial circum- 
1 stances under which these authors Avorke<l and 
I betwc'en rather narrow limits.” 

I The slower and more genth* the ebullition the 
: more the coefficient of concentnation of alcohol is 
i raistsl. “The ))eopIc of (dia rente have known for 
I a long time that they < an obtain enu-dc-vin of higher 
! strength by gentle heating than hy violent ebiilli- 
; tion. Gentle ebullitioj) permits of the total 
! exhaustion of wine, containing 10 of alcohol by 
j vol., if only one-third ot its voliimo be distilled, 
j while in th<‘ laboratory ^1. Duclaux lound that to 
obtain exhaustion it was ncHessary to distil hall 
j the volume ('vcii for wine of 5 ^ strength. The 

■ dilf(*rcnce was due t4> the diflorent methods of apply- 
' ing heat to the distillation vossol.” 

' Sorel studied the special case pre.s^uited by 
I alcohol redifitation }ilant dealing with alcoholic 
! liipiitls in industry. In thesA' liijuids, two siibstan^s 
j prcHlominate, water and alcohol; the impurity is 
; present only in small (iuantiti(^s. If 8 is the weight 
i of this third suhstance C'ontainKl in 1 kg. of mixed 
i vaj>oiirs, and s the weight in 1 kg. of the original 
I li(|uid, 

S - A-.s 1 A-'.V-* t lc"s' \ 

I hot sinc(> .s is very small, t<'rm.s containing powers 

■ of .s mav he neglertcd, and the eciuatioii hecome.s 

; S--A-.S-. 

j Soix'l, from the exi>tU’imental data he obtained, 
i ( alculated tin* values <d k for the different lalcoholie 
! concentrations, for eight diffonuit substances, 
constantly maintaining a below 0 02. The appended 
table givrvs the results thus obtained, 
i .Sorol called the (y)efficent, A’, the “coefficient of 
I soluhijity.” Harhet substitutes for Sorel’.s “ cs>- 
: efficient of solubility ” one of much greater ink'rest 
and utility, which he lua.s termed the “coefficient 
ot purification,” as it actually shows tho behaviour 
! of alcohol during the nnKasss of purification. Barbel 
I argues that in distillation procosse.s the matW of 
: special interest is tlie ratio of impurity of the 
: va|)orise<l alcohol to the impurity of the alcohol in 
the li<|uid und(‘r distillation. This ratio is not given 
i)y the (SH'lficient k. Thus, with aleoliol at 2.5% by 
v'olume, containing O'Ol ?’ of amyl aholiol, in rela- 
tion to cUiyl alcohol alone, A--5’5, i.f., tho vapour 
eliminated f-arrics with it jicr KM) e.e. of condensafcti 
25x5-5- UK) 1-375 e.e. of amyl alcohol. But the 
va])o»ir is richer in ajcohol than tlie licpiid under 


Values af k for various substances added. 


% by vol. 

Amyl ak-ohol 
(kirmontiitlon). 

Ethyl 

formate. 

Methyl 

acetate. 

Ethyl 

acetate. 

Ethyl 

Isuliutyratc. 

Ethyl 

l.so valerate. 

Amyl 

acetate. 

Amyl 

Isovalera 

10 




1 29 

__ 1 




! — 

20 

5'5 


— 

1 18 

— 1 

— 

--- 


25 

5-5 


-- 

15-2 

• - 

— 

— 

— 

.‘10 

2-0 


— 

120 


- 

- - 

, 

40 

1-02 

. — 

10-5 

8-0 



— 

: — 

.50 

1-20 


7-0 

.5-8 


- 

2-8 


' GO 

0-80 

10-4 

G-4 

4-3 

4-2 

2-3 

‘ 1-7 

! l-3() 

;o 

0-54 

0 .5 

5-4 

3-6 

2-3 

1-7 

i M 

0-82 

t «o 

0-34 

I 7-2 

4« 

20 

14 

13 ' 

1 0-8 

0-50 

i 00 

0-30 

6-8 

41 

2-4 

M 

0-9 

! 0-G 

0*35 

i 

■ 1 

0-25 

! 

8-8 

2-1 

00 

0-8 

0-65 

0-30 

1 Itoiling point 

132" 

i 54-3" 

i 

1 60" 

77-1" 

1 iio-r 

134-3* 

147-0" 

196" 


pressures of several mixtures of two of the.se liquids, 
and then to introduce the third substance ana 
again determine the vapour pressures, etc. 


distillation, being, according to 

centration of 67-95% by volume, The impurity o 

the viiiKiiirs, that is, th.' proimrtioii of amyl alcohol 
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r37rxlCW%7V=%.'^“’'’®‘’ 

of purification/’ k\ of Barbot, is 
thus 2 02. This ^m6ient gives inoire exact and 
accurate information as to the progress of purifioa- 
tion of tho product under consideration. 


Sorol has only examined oases where the impurity 
is less than 2% and his coefficients should not be 
applied to higher percentages. In practice also the 
alcoholic liquid does not contain only one impurity, 
but a number (acids, aldehydes, ethers, alwhols, 
laniines, etc.), which influence each other and to a 



Barlx't has constructed a grapli which ^ivos the 
values of k' for the various impurities studifnl, and 
repre.^nts tho relative proportioii.s of impurity in 
the liquid under distillation and in the evo'lvetl 
vapour. If, for example, towards 65% by volume 
the coefficient of purification of amyl alcohol is 
A:'*=0’5(), the proportion of amyl alcohol in the resi- 


' certain extent also the coefficient of purification, 

, All the impurities under consideration are repre- 
I 6ente<l by de.stTending curves, since in proportion as 
tho alcohol concentration increases, the temperature 
diHieases and couse<}uently the vajiour pressure of 
tlio impurity and its tendency to entrainment 
decreases also. On the other hand, all tho sub- 
staiK'es considcreil here are very soluble in alcohol 
and only sliglitly or not at all srxluble in Avatcr ; since 
their molecular weights are higher than that of 
water, and in pure water they form a mixture of 
two immiscible liquids and arc rapidly carried over 
by vaix>iir, k' is very great for the lower alcohol 
concentrations. 

Cases of very complex mixtures. Natural 
h ydroca rhons. 

When the mixtui'es are very complex the products 
are only roughly fractionated by distillation. This 
is called the law of prtKiomi nance. Some separa- 
tion is wrtainly effected, but it is necessarily very 
im|H*i'hxt, for if the most volatile products pre- 
dominate in the vaixnirs, they arc accompanied by 
very lioavy products. 

For example, crude i)etroleum was distilled, and 
tho fraction passing over on distillation from 60° 
to 156° C. collected f;ej)arately. This fraction had 
sp. gr. 0'779. By a fresh fractionation this pro- 
duct furnished 50% of various fractions boiling up 
to 150°; 10% from 150° to 162°, sp. gr. 0'7f)2; 10% 
h.p 162°-2()0°, sp. gr. 0-806; 10% b.p. 200°— 210°, 
sp. gr. 0'822; and 20% of residue. The fractionation 
in such a case as this can never be more than rela- 
tive, r.e., the final mixture will be a little loss eom- 
ph'X than the initial one. 

1) is f it la t i 0 n appa ra i n s . 

For discontinuous distillation the simplest still 
consists essentially of the l>oiIer or »‘ucurhit, heated 
directly by a furnace, or iiulireeily by steam, and 
the sliil-hcn<l directing the vajKxurs through a pipe 
into a tsdl immersed in cold water. 

Continuous distillation. 

The columns arc generally vertical, and receive 
the fermented mash or wine to be distille<i in the 
iipjmr part, being heatixl at the base. The liquid, 
ill descending, nu^ets many olistaclos which subject 


Values of k' {Barhet’s coefficient). 


Alcohol % hy I 

voJ. In liquid Amyl Ethyl Mtthyl i Ethyl Ethyl ; Ethyl Amyl Amyl 

.. I alwhol. form:ite. aeetato. I acetate. Isobutyrate. Isovalerate. acetate. Isovaterate. 

distillation. 


1 

330 



10 







202 



30 

1-30 



40 

105 


5-83 

50 

0-80 


5-20 

60 ■ 

1 0-015 


4-92 

70 

0-44 

720 

461 

80 ; 

0-36 

6 0 

' 4-25 

00 

020 

.5 m 

' 4-01 

95 

0-22 

6 US 

3-78 


due is twice that in the (?ondensate. At 25% by vol, 
A:' =2*0, and the vapour is twit>e as impure as the 
liquid. So long las k'>l the vapours contain more 
impurity than the liquid under di.stillation. When 
A'=l, the two degrees of concentration are 
identical. When the impurity concentrates 

in the liquid. 


6-07 

6-43 



— 


5-43 

— 


! 



4-77 



— i 


:}-86 


— 

1-860 ; 



3-3 

323 

1-76 

1'307 

1-0 

307 

1-96 

1-45 

0-94 ! 

0-7 

2-77 

1-.30 

1-20 

0-74 1 

0-403 

237 

107 * 

0-882 

0-588 

0-343 

209 

0897 1 

0-797 

0-548 

0-299 


it to contact with vapour, and escapes at the lowest 
jiart las a residue free from alcohol. Continuous 
distilling systems may be divided into four classes: 
(1) Systems with heating surfaces. (21 Bubbling 
systems. (3) Contact systems, including («) 
horizontal columns with mechanical movement; 
(6) iMjrcolating columns. (4) Full columns. 
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His iinprovenient oonaistod in nroviding 
bfo rcgula- 


indufitry. 

the distillation column with an inVariribL 

lion of the flow, land by adding to it tlie efficient 
system of purification known as “ pasteuris.ation,” 
or “ suporepuration.’’ The {ontinuons rectifier 



Fig. 8. 


yields at the “ cproiivett« 
into it. 

Some idea of the dif- 
ferent tynes of distilla- 
tion ana rectification 
apparatus generally 
used may be gathered 
from the following ac- 
count of some of Bar- 
bet’s apparatus ; 

(1) Didillinij cohnniii^, 
— (a) Fig. 5. Columns 
for low-.strength alcohol 
should be used in all 
cases where the phlegm 
produced is at once 
rectified in the same 
factory. When a con- 
tinuous rectifier is used, 
the phlegm should be 
pasteurised, so as to 
expel all fermentation 
gases, more especially 
the sulphurous gases, 
and also to extract a 
small proportion of 
highly-concentrated al- 
dehydc.s. (b) Fig. 6. 
Column for h i g h - 
strength alcohol. This 
column produces in one 
operation alcohol of 9‘2 
—94%, which i.s suit- 
able for denaturation. 
It should also be u.scd 
where tho phlegm is 
sent away to be recti- 
fied. Two kinds of 
phlegm can be produced 
simuTti 


s ” all the ilcohol charg<*d 


combination ecoiiomiscs pumps and tanks for 
plilegms. It is also provided with means for a first 
j)urificatioii of the phlegms, .so that the alcohol is 
.^ubmitkHl to three successive refinings. It there- 
fore produco.s .spirit of exceptional juirity. Bc- 
i sides tlieso there laro several simpler tyjies of the 
! Barhet apparatus. (Sec fig. 7.) 

‘ (3) (‘oiifinuous rectification of v'ood sitirit.-— 

The rectihcntioii of w'ood spirit is based on the 
same i)nnciples as tliotM3 given for tho rectification 
of ethyl alcohol obtained by fermentation, and can 
Ih‘ carried out in some of the types already de- 
scM’ibed, iiarts of tho apjiaratus being suitHhly 
varied. (See fig. 8.) 

Instead of three, or even four, successive dis- 
contiinions lan-tifications, with cori-espondinjj 
losses, w'hich often reach and even exceed 8% 
it is jmssibic to liave only one continuous rectifica- 
tion with no appreciable loss. A ixywerful type o( 
i-oiitiuiious rectifuM' givers methyl alcohol of 99'5— 
997 containing loss than 0‘1% of acetone. 

Itectification of petroleum, and benzol. 

Amongst the most important dithcultios en- 
countered ill distilling crude iietroleum are; (1) 
The liigli temperature required for the distillation 
of a heavy petroleum, uliich makes distillation by 
steam impossilile unless it is carried out in a 
v.K-uum. (2) The influence of “ ci acking,” so that 
the removal of low -boiling (constituents can never 
he ('ompleted. since some light jiroducts are con- 
stantly being formed during the distillation of the 
heavy ones. (3) A deposit of coke is formed by the 
“ cracking ’’ whic h adheres to the sides of the still, 
'riiis coking renders it necessary to stop for clean- 
ing. and, ihcrcdorc'. tlicrc can lic' no ciuc:^iion of a 



tllC‘ 


fiimuTtancously, one ready to ‘ denature, 
other pasteurised for subsequent rectifieation. 

(2) Continuous alcohol recti fiers.—The^ Barhet 
types combine in one apparatus the continuous dis- 
tilling column and the rectifier for phlegms. This 


Fig. 0. 

continuous operation where direct fire-heating is 
recjuired in the di.stiJlation of high-boiling paranine 
such as those containing va.seline or wax. 

Where direct fire lieat is necesaary, distillation 
is carried out in large stills, and the distillates arc 
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fractionated successivelj according to the tem^a^ 
tore of their formation. These fractions are, now- 
ever, far from being homogeneous. 


Continuous rectification of crude petroleum spirit 
or of light benzols. 

This problem is n very simple one because it is 
possible to rectify by means of steam and under 
atmospheric pressure, provided the vaporiser of the 
still IS adapted to high pressure. Continuous 
rectification will easily fractionate crude petroleum 



Fig. 10. 

spirit in one operation into seven portions : 
j^asolino of sp. gr. 0’65; spirit for soldering lamps, 
ip. gr. 0*68; various products of sp. gr. 0*70, 0*715, 
0*73, 0*74; white spirit, sp. gr. 0*76—0*76; and some 
Burning oil, which is not distilled but is discharged 
porn the lower part of the apparatus (fig. 9). 

Suphuric ether apparatus. 

This apparatus is in use in the powder factories 
m Great Britain, France, Italy, Russia, etc., and 
m the principal factories miaking artificial silks. 
Julp^hovinic acid is placed in a lead-lined still, and 
Hoohol vapours are caused to bubble through the 
puid. Tl^ vapours leaving the still are washed 
.ith caustic soda in a scrubber, and thence pass to 
column. Ether of sp. gr, 0*721 at 
f O. can easily be obtained. Several large 
C^?**?*^X* author for the 

■»-itish (^vernment are each capable of delivering 
tom of ether per 24 houre. fig. 10 .) ^ 


Yorkshire Section. 


Meeting held at Queen's Hotel, Leeds, on May 3, 
1920. 


MB W. M‘D. MACKEY IN THE CHAIB. 


THE COMMERCIAL EXAMINATION OF 
I SULPHONATED OILS. 

I BY CEOIUlK FENWICK PICKERlNa. 

j The whole of the published methods for the 
j analysis of sulphonated oils can only bo regarded as 
giving approximate results. For example, it 
appears generally to be taken for granted that sul- 
phonated fatty acids are completely decomposed on 
boiling with aqueous hydrochloric acid, whoreae 
this is far from being the case. 

The hydrochloric acid always causes polymerisa- 
tion, which unfits the resultant fat for examination. 
The acetyl value of the fatty acids from sulphonated 
castor oil may be as low as 85; in no case have I* 
found a figure as high as the 126 given by Low- 
kowitsch. When the fat from one of these samples 
is saponified with alcoholic potash and again 
separated with acid the acetyl value will be between 
140 and 146. This saponification and M»paration 
of the fatty acids is essential if the separate fat is 
to give figures in any way comparable with those of 
tho oil sulphonated. 

Among other difficulties, the estimation of water 
is complicated by the charring of samples made from 
oils of high iodine value, the formation of lactones, 
and in oils containing ammonia, umido formation. 
The volumetric process for estimating fat, although 
still largely used, gives results from 3 to 20% too 
high. The results obtained by decomposing with 
hydrochloric acid and shaking out with ether may 
be too low through formation of poly-acids, and may 
be too high through tho taking up of hydroxyl 
groups, and tho fat extracted with ether contains 
0*75 — 2*75% of combined sulphuric acid. 

The refractive index and fat content are propor- 
tional, A graph plotted from these is very useful. 

Sulphuric acid is present in sulphonated oils as 
sodium sulphonatcs of fatty acids, as free sulphonic 
acids, as free sulphuric acid, as sodium or am- 
monium sulphate formed during neutralisation, and 
finally as free sodium sulphate dissolved by tho oil 
during the washing. In the determination of total 
acid by tho fusion method tho results may be 0*6— 

1 % too low unless care be taken and time allowed 
for the initial carbonisation. 

The only direct method for determining combined 
acid is the volumetric method of Hart (J., 1917, 
1139), but when the fat from this process is ex- 
tracted with ether and fused with sodium carbonate 
0*7— 1*0% more sulphuric acid is produced. The 
only accurate method of estimating combined acid 
H by deducting the percentages of the other forms 
f*’®**' that of total acid obtained by fusion. 

The process for determining free fatty acids and 
sulphonated oil, which consists in adding glycerol 
and excess of ammonia, extracting with ether, and 
removing tho water-soluble oils and soaps by wash- 
ing the ether with water, is slow, and gives a 

neutral " oil with 9 — 13% of free fatty acids; fur- 
ther, the fatty acids obtained later are never free 
from neutral oil. 

The methods described below have given reliable 
results in routine work : — 

A few c.c. of the sample is boiled with three times 
its volume of hydrochloric acid until the fatty layer 
is (mite clear. The lower layer is drawn off^ dilut^ 
with water, and tested with barium chloride solu- 
tion. A precipitate of barium sulphate indicates 

n 



806 T 


PICKKBINa.-COMMEBCIAL EXAMINATION OF SULPHONATED OIL^ 


[Sept. 15. 1020. 


the presehco of sulphonaW oil. If the oil lay«r 
obtained in the above test is free from charred par- 
tides the methods gWen under oils of jodino 
value” are used. When charring takes place the 
methods for oils of high iodine value byiscd. 

Woier.— Distillation with xylol is the most ^ 
accurate method, but drying in the oven may be 
used with oils of low iodine value. About 2 g. ot 
the sample in a U in. Petri dish i.s dried in the 
water oven, with frequent stirring. If ^ 

present its amount must bo deducted from the lo.s 
of weight on drying. a in 

Total fat— loir iodine indue 
boiled with dilute bydroehloric C.l 

fatty layer ia quite dear, allowed ““V, Vf 
traoted twice with other, washing the ether with 
waLr unti{7roe from acid. The ether extracts are 
distilled, the fat dried in the water oven, cooled, 

^^llTgh^iodme vnlue oils.— 5 g. is dissolved in 50 
c.c. of pyridine, 25 c.c. of strong hydrochloric acid 
added, and the mixture heated on a water bath toi 
at least U hrs., with frequent sh^aking; when cool 
the liquid is extracted twice with ether, the ether 

washed, distilled and dried. ,• ,i . „ii 

Total sulphuric acid. — This is applicable to all 
samples, but care is necessary if low results are to 
be avoided. The result cannot be reported as com- 
bined plus free acid, since it also includes all llie 
sulphuric acid combined with soda as free sulphate 

The bottom of a in. platinum dish is covered 
with powdered sodium carbonate, about 2 g. ot the 
sample is added in small drops, over the ^urface^ot 
the carbonate, and the oil is covered with a further 


Rince practically all the common salt used is con- 
S'^into sodium sulphate during the washmg 
tbft salts left in the oil may be reported as Najbo*. 

me brine extracts after titration m the pre- 
ceding operations arc heated to ho'hng; j ® 

Xte prwipitated in the usual way and ca'cula^ 
te suIdEc acid. The amount minus any free acid 
present is calculated to and reported ns free sodium 

““Cs -Ammonia may bo detected by boili^ 

9 q c c of the sample and testing the evolv^ 

riSiSiSVsSSsit 

In ^f,,^“^?,"’“,ecsI”of caus^ into 

of N 2 Id and the result ealoulatod to 

mnmonia The dilfereneo between the two results 

jZZlphoZtfl'od.—Miont 6 g. 

X-itor and extracted with 100, c c. of ether 
'nrc ethe; is washed several times with water unti 
i .11 the water-soluble oil has been .remoy^. The 
^ water layer and washings are put aside. Ihe^ether 
^ Xact is mixed with 25 c.c. of water and 45 c.c. 
of roughly Nil aqueous potash and well shaken, 
U ’e soap solution separat.xl and the ether layer 
washed with water until free from soap, uniting the 
wimliint^s with the soup solution. i v i. j 

The ether, now containing only 1 

, neutr^il oil, is distilled, and the residue dried a^ 



Samples. 

85% castor . . 

70"^o castor . . 

60% castor .. 

50% castor .. 

40% castor , . 

30% castor .. 

Monopoi oil . . 

Turkon oil . . 

85% from 95% olclno 
70% from 
95 % oleine 
50% bom, 

>195% oleine 
60% from maize oil 
60% from seal oil . . , 

70% from wool grease j 
oleine . . . • ; 

60% from wool grease i 
oleine . . \ 

50% from herring / I 
oil . • • ' \ 

Dark sole leather oil / 

(chrorooline type)\ 

rompletcly carbonised, then over a Teclu burnt r 
until the contents of the dish arc white. Ibe con- 
tents of the dish are washed into a 
covered with a clock glas.s, and excess «f 
Srio acid poured down the beaker spout Th 
Itouid is heated to boiling and precipitated with 
bnrium chloride in the usual way. 

“ Prr? mlvhuTic acid,— About 10 g. of Inc sample 
is dissolved in 60 c.c. of other and shaken out three 
mrwith saturated brine {-fknown sulphimie ac^ 
iisinc 50 c.c. each time, ine unitea 
S?racts are titrated with Nfi alkali, using methyl 

.id?,' - tL only salts used for washing 
BuUihoDat^S oilsi™ sodium sulphate and chloride. 


weighed. The water-soluble matter in the flask 
may he salted out and the solution shaken out with 
T. inixtiirc of -5 pts. of ether and 1 of alcohol by vol., 
imt it is not easy to remove the salt. Jlie soap so u- 
tion referred to above is dccompo^ with acirt, 
fthaken out with ether to dissolve the fatty 
thf ether washed with water, distilled, and the 
iesiibie dried and weighed. 'Fhese fatty acids w^ 
be found to be fairly clean. I*® \l„. 

above, although tedious, requires less than halt the 
time of the inaccurate German process. Iho M 
from all good samples of sulphonated o'* " 

contain more than 15% of '''’.®''*P.*'“"“^ „„i„l 

; The results of the examination of commercia 
sulphonated oils are given m the 3 

1 My thanks are due to Messrs. A. Hess and Br 
' Ltd., in whose laboratory the above work was don ■ 
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THE USE OF THE REFRACTOMETER IN 

ASCERTAINING THE PURITY OF CERTAIN 
REFINED EDIULE OILS. 

UY F. H. TllIM, B.80. 

By Kuituble refining; procesB^js, crude vegoiiible 
oils giving an acid reaction can be converted into 
“neutral oils” suitable lor edible purposes: the 
, greater the efficiency of tlie refining processes, the 
; more nearly do these oils become colourless, taste- 
I less, and odourless. These latter properties con- 
stitute the “quality” of the oil in question, and 
can bo te.sted by suitnblo organoleptic methods. 
Thougji, however, a sample of oil might pass the 
quality tests, it is also desirable to know its purii^v , 
t.e., freedom from admixture. 

Since edible oils such as palm kernel, coconut, 
and arachis, are now prepared in enormous quan- 
tities, mixtures of any two or of the three oils are 
likely to bo met with. Admixture may txicur inad- 
vertently during expression of the raw material or 
the refining of the crude oil, but most likely during 
storage and transport. The presence of small quan- 
tities oi any two of them in a consignment of the 
third oil may not impair the oil for its spccifio 
purpose, yet for control purposes a simple method 
of detection combining rapidity and fair accuracy 
would Ikj advantageous. 

With respect to mixtures of the above-men tionecl 
oils, distillation and turbidity tests have their 
limitations, and are generally too complex for 
routine work. It is therefore necessary to choose 
other determination.s. The determination of melt- 
ing point is e.sscntial for the examination of an 
edible fat, and if conducted under standard con- 
ditions gives reliable and consistent results. It can 
give good indications of the amounts of constitu- 
ents in dual mixtures such as palm kernel and 
araehis, coconut and arachis, or palm kernel and 
coconut (see tables 2, .‘I, and I). 

For the examination of mixtures of all three oils 
anotner “ constant ” is neces.sary iti addition to the 
melting point. A rapid optical determination 
commends itself for this purpose, either refrac- 
tive index or dispersive power. The determination 
oi ltic.se by the Pi. 't rich refractometer yields re- 
snlts of high accurac’ in a short time. The refrac- 
tive index IS of greaur analytical value than the 
di.sporsive povvei, since it has a greater range from 
one ou to another. Ihough the latter “ constant” 

IS inflepeiident of free fatty acidity and tempera- 
ture consKh'raiions, and the former is intimately 
dependent upon both, yet this advantage of dYs- 
,per.sivo j)ower over refractive index is nullified in 
■ dealing with refined oils of free fatty acidity 0-04% 
las lauric acid), jirovided the temperature is stabi- 
lised, say, at 40*' C. 

L Tahle 1. 

Constants of refined cxUhle oils. 


Froe fatty 
aold.s (as 
laurlr). 


I^ohls 

kernel . . 
Btlconut 


! NL-ind.-iril 

1 n id“ 

1 Variation. 

1 

1 n).p.,*0. 


1 


1 -4623:5 

+ 000020 

'-8-0 

I 1-45(197 

d 0 00020 

‘’8-35 

1-44897 

O-OOOlO 

24-85 


005 

004 

003 


Standaid rc.su^/^.—Since the melting point and 
^tractive index are to bo employed in the exaniina- 
lon of mixtures, it is necessary to have certain 
I»ndards obtained for oils of known purity. The 
mdard sample should not be prepared from crude 
s already supplied without certainty as to free- 
m from admixture. It should be prepared from 


the original raw material by extraction or expres- 
sion, and the crude oil so obtained treated by 
laboratory methods corresponding closely to works’ 
methods. The results in table 1 were obtained 
from numerous standard spi'cimens. 

Coconut oil showed the least variation in refrac- 
tive index. Ihe refractive indices of refined oils 
from four different copras are hero (pioted : — 
Ceylon, 1*44887; Straits, 144902; Singapore, 
1*44887; Malabar, 1*44897. 

Mixtures of refined oils , — Dual mixtures of pure 
palm kernel, coconut, and arachis oils were made 
and the melting point and refractive index deter- 
mined for each. From graphs obtained by plotting 
melting point with percentage composition, and 
refractive index with percentage composition, 
tables 2, 3, and 4 were compiled. 

Table 2. 

Mixtures of palm kernel and arachis oils. 


Palm kernel. 


100 

90 

80 

70 

60 

60 

40 

80 

20 

10 

0 


Arachis. 

nn *0 

m.p., ®0. 

0 

1-45097 

28-36 

10 

1-452U 

27-96 

20 

1 4.5:525 

27 -.30 

.30 

1-45439 

26-40 

40 

1-46553 

25-50 

60 

1-46666 

24-35 

60 

1-45780 

23-00 

70 

1-46894 

20-80 

80 

1-46008 

1 17-26 

90 

1-46122 

1 11-60 

100 

1-462:15 

1 -8-00 


XV inj nuvuu i/iiut mo reiraciive inaex is 
directly proportional to percentage composition, 
and that the presence of 10% ol aracliis oil in palm 
kernel oil only lowers the melting point by 0*4® C. 

Table 3. 


Mixtures of coconut and arachis oils. 


100 

90 

80 

70 

60 

60 

40 

30 

20 

10 

0 


ut. 

f Arachlu, 

j 

1 m.p,, *’C. 


0 

1-44897 

24-86 


10 

1-45031 

24-20 


20 

1-4.'-. 165 

23-45 


30 

1-4.5299 

22-65 


40 j 

1-4.5433 

21-70 


50 ! 

1-45.566 

20-30 


60 

1-45700 

17-90 


70 

1-45834 

14-00 


80 

1-4.5968 

8-00 


90 

1-46102 

0-60 


100 

1-46235 

1 

-8-00 


Mixtures of palm kernel and coconut oils. 


ion 

90 

80 

70 

60 

60 

40 

30 

20 

10 

0 


Coconut. 


0 

10 

20 

.SO 

40 

60 

60 

70 

80 

90 

100 


1-45097 

l-4.'.077 

l-4.")O.S7 

1-4.5037 

1-4.5017 

1-44997 

1-44977 

1-44957 

1-44937 

1-44917 

1-44897 


m.p., *0. 


28-35 

27-80 

27-30 

26-90 

26-60 

26-20 

26-95 

25-65 

25- 40 

26- 10 
24-85 


lor the three dual mixtures the refractive index 
snows a relationship with percentage com- 

position. The relationship between melting point 
composition is not linear in any of 
the three ca^a. If, however, refractive index is 
taken as ordinate and melting point as abscissa a 
clos^ graph is obtained (fig. 1). This may be 
divided into various sections, and any required 
section used for the estimation of the constituents 
of either dual or triple mixtures (fig. 2). For 
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Graph for iisp, with dual or triple mixtures of refined palm kernel, coconut, and arachis oUs. 



Melting point, ®0, 

Fig. 1. 


example, a given sample is found to have m.p. 
27-0° C., = 1-45150. These v-^lues locate the 

point A, which at once indicates 8/' of arachis oil 
present. The remaining 92% is then divided pro- 
portionately to the coconut-palm kernel per- 
oentago, viz., 18:82, Thus the composition of the 
oil sample is: — palm kernel 75%, coconut 17%, 
arachis 8%. 



Another sample gives m.p. 24-6° C., nD*®= 
1*44967. This locates point B, and would indicate 
the sample to be coconut oil containing about 4% 
arachis oil. 

In conclusion it must be remarked that the figures 
quoted throughout refer to the products of a spccifio 
proceM of refining, and allowance must be made at 
any time for natural variations in the raw material 
having influence upon the “constants” of the re- 
fined ^ible product. The refractive indices were 
determined py a Hilger-Pulfrich refractometer, 
and the melting points V a modified method. The 
latter determinations were conducted as follows : — 


Open capillary tubes 0'7 mm. diam. were dipped 
1 cm. into tile sample^ withdrawn and the fat 
allowed to solidify, keeping the tubt^s I hr. at 0° 0. 
At the expiration of this period they were placed 
with tho lower end 2 cm. under water level, the 
water being at LT’ C., or lower for m.ps. l>elow 
15^ C. Electrical heating and stirring then com- 
menced, and the melting point was recorded when 
the column of melted fat commenced to rise owing 
to hydrostatic pressure. 

^^umtnanj. 

1. Dual mixtures of coconut, palm kernel, and 
arachis oils cun bo accurately determined by tho 
la'fractive ind«'X figure, and also by melting-point 
determinations, 

2. Triple mixtures of the above oils can also be 
deterinined using refractive index and melting 
point figures. Hence the purity of these edible oils 
can 1)0 rapidly ascertained. 


THE “SLOPE” OR “TYPE” OF THE 
RUBBER STRESS-STRAIN CURVE 

HY DR. 0. DE VRIES. 

In a recent pap«*r* Schidrow.iz, Ooldshrough, and 
Hatschek have discussed the nature of the stress- 
strain curves of vulcanised rubber-sulphur mix- 
tures, and especially the mathematical solution of 
these curves as belonging to the conchoid family. 
Ihe figure for “slope” or “typo” plays a 
prominent role in these calculations. 

Doubtless the slope of tho stress-strain curve is 
.an important figure, representing as it does tho 
increase in load necessary to produce a certain 
elongation. The fact that the stress-strain curve 
at high elongations (at least for rubber-sulphur mix- 
turofi, with which this paper deals exclusively) endH 
in a straight line, so that the slope of this part of 
the curve is a constant, gives a special importance 
to this figure, which represents the resistance to 
stretching, or the distensibility, at high elonga- 
tions. The higher the figure for slope of this part 
of the stress-strain curve, tho more oasily the 
•J.. 1919. 947T, ~~ 
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vulcanised product already stretched to ton or more 
times its original length, yields to a further 
increase of load, and the weaker it is. 

Very characteristically Schidrowita and his co- 
workers have called this property “ type.” It shows 
markedly the differences between higher and lower 
grades of rubber, and is a better index of the 
properties of the lower grades than the tensile 
strength, the figure for which, in such cases, is 
often uncertain because of the presence of particles 
of dirt etc. The different grades of plantation- 
rubber, in our testing work, gave the following 
figures for “ slope ” or “ type,” determined by the 
method of Schidrowitz : 


Average. 

Normal 

figures. 

Dmlts. 

First quality crfiiMJ 

35-8 

34—38 

33—39 

Smoked sheet . . 

36-7 

35—39 

83—40 

Orftpe from lump 

37-3 

36—38* 

33*— 40 

„ tree-scrap 

38-8 

37—41 

35* — 44* 

.. bark-rubber . . 

420 

40—43 

38—47* 

„ ., earth-rubber .. 

37-6 

80—39 

34—40 

.. .. washings 

SOI j 

37—41 

36*— 40 


The highest figure was 53*, found in a sample of 
very inferior crepe from washings; the lowcsl 
figure, 32, is sometimes met with in crepe from 
matured rubber. 

Especially when figures of 40 or higher are found 
for slope, the sample may be expected to be 
inferior, and the higher figures generally indicate a 
rubber which on keeping is liable to become tacky. 
Whether in the first grades a difference in elope 
between, say, 36 and 38 has any practical iraport- 
'mce. remains to bo seen. Though, theoretically, 
«(, ruobor with a slope of only 34 to 35 is stronger 
and therefore preferable, it is not yet clear whether 
the difference is sufficiently great to affect the 
manufacture. 

The determination of “ slope ” is easy and 
necessitates no additional testing, as the stress- 
strain curve obtained in the determination of 
tensile strength may serve to read the slope also; 
and as slope represents a separate property, inde- 
pendent of tensile strength or rate of cure, it 
certainly de.sorvcs more attention than has hitherto 
been given to it. The more independent properties 
one takes into consideration, the better a substance 
with properties so complicated as rubber can be 
judged. 

: Moreover, it has been shown on a former 
ffoccasiont that a close relationship exists between 
[;the “ slope” and the permanent set, when both arc 


idetermined for mixtures of 92^ rubber and 7^ 
tiulphur, vulcanised to our standard state of cure 
^{(length of 990% at a load of 1‘30 kg.; coefficienfof 
ftilcani.«i!ition appr. 6). The closer nature of this 
.,»lat ionship has not yet l)ecn worked out^ but 
Hhere appcjirs to bo no doubt that ' this 
telationshij) is founded on the intrinsic properties 
f the vulcaiiisate, and that there is one factor — be 
i structure, composition, or some other — which is 
cause that a certain rubber stretches easily at 
to elongations, and that at the same time, after 
Jleasing, it show's large deformation. 

Kit is not yet clear which intrinsic property of 
“>e rubber is responsible for the slope, and which 
^tors in preparation have an influence on it. 
rom our investigations the following facts are 
ought out: 

|(p The elope becomes greater (the rubber less 
^istant to stretching) by prolonged and heavy 

toping. 

|2) The slope decreases by matiirationt (decom- 
wition on keeping the still wet coagulum, giving a 
Bck-curing rubber) ; it also decreases by the use 
I sulph ite and bisulphite in the latex, which 

1019. 02T. ~ 

. de Vrioi and H. J. Hellendooni. J., 1917, 1260. 


prevent surface-oxidation and discoloration of 
the coagulum. 

(3) The slope increases by coagulation with 
alcohol*, by the action of low'or organisms causing 
spots on crepe, and by traces of copper salts, caus- 
ing tackiness; also by strong heating of the fresh, 
still wet coagulum. 

It would seem that the slope is smaller (the rubber 
better) the purer the rubber is, and greater, the 
more aecomposition-products are present. The 
exact nature of these changes is, however, far from 
clear; addition of foreign substances (such as 
gypsum or talc) to the rubber-sulphur mixture does 
not alter the slope, w hich also remains the same 
for mixtures with different contents of sulphur. t 

The following remarks on the mathematical 
interpretations of Schidrowitz, Hatschek, and 
Ooldsbrough have no bearing on the above con- 
siderations, but tend to give a much deeper mean- 
ing to the slope of the upper part of the stress- 
strain curve. 

Before discussing these mathematical interpre- 
tations, it may bo recalled that Schidrowitz and his 
co-workers do not use the real slope of the upper 
part of the stress-strain curve, but an arbitrary 
figure, being 0 4 (length at 104 kg. — length at 0*60 
kg.). We have, at first, used the slope of the upper 
part of the stress-strain curve ; when drawn on the 
scale of the Schopper machine (absciss® 1 mm.e 
O'Ol kg. per sq. mm.; ordinates 1 mm.r5 units 
elongation, taking original length at 100) the slope 
of this part of the curve^ in % , is about 30. As will 
be easily seen, in working on the above scale, the 
same figure is obtained by taking length at 1‘40 
kg. -length at 1*20 kg., or in general (as this part 
of the curve is a straight line) the difference in 
length for an increase in load of 0*20 kg. per sq.mm. 
Since the appearance of a paper by Schidrowitz and 
f}olclsbrough+ wc have adopted their method of ex- 
pression to secure as far as possible uniformity in 
testing results. We found that the figures for 
slope, determined in both manners for rubber vul- 
canise to our .standard state of cure, run parallel; 
the following is the relation between the tw'o: — 

Table I. 

Slope after Schidrowitz . . :U 30 38 40 42 

SloiHJ of upper part of curve. % 27 G 29 0 32-2 34-6 37 0 

Schidrowitz and his co-workers try to identify 
the rubber 6tros.s-strain curves as conchoidal curves, 
for which, at a special state of cure, a = b. Now 
it is clear at first sight that this cannot be correct, 
at least, not w'ithout restrictions. The rubber 
stress-strain curve starts from the origin in the 
foim of an S. This is obvious in all reproductions 
of curves obtained on Schopper machines (and also 
in Schidrow'itz’s figs. 1 and 3, pp. 347 and 349 x, 
loc. cit.). On the Schopper machine, which is 
c&t)ecially built for testing at high elongations, the 
beginning of the curve is often distorted by small 
irregularities (small shocks in the first stretching 
of tlie ring etc.), and is not easy to study in detail. 
On other machines, such as the Schwmrtz machine, 
the S-form of the lower end of the curve stands out 
much more clearly. This S-form is found for all 
states of cure; conchoidal curves, how'ever, show it 
only when a<5,- for a~b the axis of ordinates 
(elongations) is a tangent to the conchoidal curve. 

This poin^j .showing that Schidrow'itz’s mathe- 
matical solution cannot be theoretically correct for 
the whole stress-strain curve, may, however, be 
regarded as of minor importance if the upper part 
of the curves, where ” slope ” is determined, and 
w'hich is the most important in Schidrowitz’s con- 
siderations, shows a sufficient agreement with the 
conchoidal curves. 

• See O. de Vries. Arch, voor do Rubber Cultuur, 1918. 2, 237, 97 
MJd 657 ; 1920, 4. 217. 

t do Vrlei and H. J. Henendoom. J.. 1919, 38t : India Rubber 
J., 1919, 17, 1165: Aroh. voor de Rubber Oultuur. 1918. 2. 783. 791. 

t India Rubber J., 1916, 61 , 506. 
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Olio of the chief points which Schidrowitz and 
his co-workers bring forward is that the upper 
ends of tho stress-strain curves for different states 
of cure run parallel, and that tho ” slope,” deter- 
mined by tlieir method, is a constant, not chang- 
ing with increasing times of cure. 

This is certainly not correct for curves obtained 
by our method of ttsling. We have on several 
occasions* reproduced sets of slross-straiii curves 
which show clearly that the slope of the upper 
straight part is greater for less cured samples, and 
becomes smaller and smaller tbe further the sample 
i.s cured. This was regularly found to be the caso 
in our testing of thousands of samples; Table II. 
gives some figures representing this decrease in 
slope with ineieasing tiim* of cure. 

The same dillVreiUM} may he noted in the sets of 
curves published by 13. J. Eaton and his co-workers 
for mixtures of IK) parts of rubber and Id of sul- 
phur; though no figures are given, and tlje slope ol 
the curve, in whichever form, is not determined in 
their testing-work, the reproductions oflent show 
clearly enough that tin' end of the curve becomes 
less steep the more the cure is advanced. Even the 
set of curves reprodiiec'd by Schidrovv itz+ would 
seem to show a similar difference: the curves 
marked V. and VI. are distinctly steeper than those 
for further advanci'd cures. 

Whilst thcreforo the upper, straight ends of tho 
curves do not run parallel for increasing times of 
cure, wc have further to consider whether the slofic, 
determined by Schidrowit/.’s method, that is. 1) 1 x 
(length at l’b4 kg. -length at 0'60 kg.), remains 
constant. Schidrovvitz and co-work<‘rs find this to 
bo tho case in thi'ir method of testing, and give a 
number of examples in their Table II. (for. cit., 
350 t). Wo do not find constancy in our testing; 
the slope, determined by Rchidrowiiz’s method, in- 
creases with increasing times of cure. We have 
often controlled this fact for the curves obtained in 
te.sting large samples (of which .slabs of two rings 
are used as a control in every vulcanisation), and 
invariably found this increa.se in slope for increas- 
ing times of cure. 

The figures in Table TI. (following) may be cite<f 
as an example. Tlie state of cure is indicated in 
the first column by the position of the stress-strain 
curve in our usual manner, ?.r., by its length at 
T30 kg. The second column gives the difference in 
length for 0'20 kg. increase in load, or the .slope 
of the upper part of the stress-strain curve in 
when drawn on the scale of the Schopper machine 
(cf. suprn). The third column contains tho slope 
determined by Schidrowitz’s method. 

TAimE IT. 

Len,«th 1-30 lev. Slope of tipper ( nd. Slope (SrbldrowHzt. 
1070 SSC, ;.4.7 

ni.'-n :p .'.2 n-,.i 

]0:jn .sa.s O', -4 

imo 

oao I'O 0 

CO-7 :pv:>r, 

OoO -.iO-.') :{('.• 7 

The ch.anges in both projieHios are clearly illus- 
trated by this lablo; for the siiidy of the exact 
nature or tbe stress-strain curves it is of importance 
that tbe slope of (he uftftcr part of the curve be- 
comes smaller (the curv<i flatter) on increasing the 
time of cure, whilst tlie slope determined by 
Schidrowitz’s method shows a gradual increase. 
The two methods therefore do not give re.'^ults which 
run parallel for inereasing states of cure. 

It is not yet apparent what differencos in method 
of curing or testing are the cause that figures in 
our case show this divergency, whilst in Schid- 
rowitz’s testing they remain eonstant; the mix- 
ture is nearly the same (in Schidrowitz’s testing 

• .T., 1919, 91t : India Rubber J., 191fl. 52. 717 ; 1919, 57 1103 . 
Archlef voor de Rubber Cultuur, 1917, 1 , 217 ; iftift 2 771 ’ 

t Scft f.Q., J.. 1916, 716. 1046 • and Agrlc. Bull. F.M.R. No. 27 

: J.. 1919. 8471., Fig. 1 . 


8 sulphur on 100 rubber, in our ca«e 1\ on 92i, or 
81 on 100); the temperature of vulcanisation, 
the room-temperature during testing, and probably 
minor details ill method of curing undtcstiugdili’er. 

Whilst therefore tho mathematical 1‘ormulao for 
tho Btress-strain curves, evolved by Schidrowitz and 
his co-workers, are not strictly applicable to our 
testing results, thero is a strong indication that 
these authors are nevertheless on the right track 
with their speculations on the deeper nature of 
the stress-strain curves. They conclude that for 
: each sample there is a correct or optimum stato of 
cure, repre.sontcd by a conchoidal curve lor which 
n = and giving an ideal balance of properties, the 
toiighiies.s (tenacity) equalling tlie limit ol exten- 
sion. This optimum state of cure is calculated to 
lie lower on the paper, the higher tlie figure for 
“slope” or “type.” Now we have shown* that 
the maximum of tensile strength (found when vul- 
I canising for inereasing times of cure) is a property 
which indeed follows this law: it is found lower 
on the paper, the higher the figure for slope. This 
proves, ill our view, that Schidrowitz and his co- 
worker.s, in their inathematical speculations, have 
arrived at tho truth, though their formtilffi probably 
present the ease in too simple a form. In a former 
paper we have given some figures for the position 
of the maximum of tensile strength for samples 
with (lilferenl slopes. As the maximum of tensile 
strength, in our mixture, is rather flat, it is diffi- 
cult to determine the exact position of the curve, 
which givovS u maximal tensile strength. Combin- 
ing our former figures {loc, cit.) with later, unpub- 
lisliCH.1 results, we estimate the length at 1'3() kg. 
of tho curves giving the maximum tensile strength 
at 992 and 957 for slopes of .36 and 40 respectively. 

Schidrowitz and his co-worker.s give for the 
correct cure the following extensions at a load of 
TOl kg. per sq. mm. : 884 and 850 (loc. cit, table I.) 
This means a length of 984 and 950 times the 
original; using our fignri'S from table I. (above), 
and assuming (.as is approximately true) that the 
curve has already reached its straight part at a 
load of I’Ol kg., we calculate the lengtlis ai 
T30 kg. lor Sehidrowitz’s correct cure ns 102.3 and 
995 for .slopes of 30 and 40 respectively. These 
figures are higher than ours, but the difference in 
leiprth (distance between tho curves) is very 
similar (.38 agaimst 35 units). 

Strict comparisons are impossible, as tho methods 
of curing and testing difTercd; it cannot be said 
wlietlier Schidrowitz’s correct cure and the maxi- 
mum of tensile strength (-oincide or not. A relation- 
ship between the two is, however, very probable. 

Summary. 

Tlie elope of tho stress-strain curve, that is the 
increase in load neci'Ssary to obtain a certain 
increase in length, or, in other words, the resistance 
to stretching, is a property well worth attention in 
rubber testing. Determined after tin* formula of 
Schidrowitz and (Joldsbrnugli it gives, besides 
; tensile strength and rate of euro, an independent 
property, which is especially typical in judging 
, lower grades, and which, by its direct relationship 
I to permanent set, seems to have a deeper meaning. 

The mathematical solution of the stress-strain 
; eiirvos as conchoidal curves, evolved by Schidrowitz. 

I Goldsbrough, and Hatschek, does not strictly hold 
, good for our method of testing; the conclusions of 
i the above authors as to a ” correct ” cure are. 
; therefore, not generally applicable. Still, tho 
I parallelism between this snppo.sed ” correct cure ” 
i and the actual maximum of tensile strength tends 
1 to show that a relationship exists, though tlio 
j mathematical formulation may be more complicated 
I than that supposed by Schidrowitz and his co- 
j workers. 

Buitenzorg, Java. 

i • 0. de Vries snd H. J. Helleodoom. loc, cU. 
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A NOTK ON THK DETERMINATION OE 
DIASTATIG ACTIVITY. 

BY KDVVAIin IVAN K08ENBL1IM, M.8C. 

I In tlie conrso of an investigation into the methods 
I of (‘valuation of malt suhslaiUH's, which wa.s unuct- 
taken by a section of the Analytical Investigations 

■ Committee of the Australian Chemical Institute, a 
number of meaaurement.s were made which are of 
interest as hearing on the question of impurities in 

"^■commercial starches, and their cfiect on the 
amylolytic activity of diastase. The fact that 
commercial starches usually react acid to phenol- 
5 phthalcin, and alkaline to methyl orange, is attri- 
Duted by previous investigators to the prcfienco of 
|C phosphates, and since these cannot be completely 
|, removed by washing with acid as in making soluble 
starch, and as they do not appear in the asli unless 
alkali carbonate's have been added before ignition, 
^/they have been thought to he organic phosphorus 
compounds. 

'I In th(}ir influonco on the reaction, or hydrion 
conccuitration of the starch solutions, however, they j 
[i;, may be considered as mixtures of ammonium phos- 
phak'S, and in most cases liehave as if containing 
; both (NHJjHPO^ and NHJIjPO^. That these 
; impurities, although small in amount, have a 
^ very marked inlluence on tho determination of 
; diastatic power w shown by I'ord (J., 1904, 414), | 
; who found figures varying from 6 to 34 as tlie ! 

■ dia.siatic power (Lintiier’s seah*) of starelu's bouglit 

■ from <lifferent dealers, and so liable to be used in 
' the evaluation of malt. 

Tlie conversion of potato starcli into soluble 
starch by washing, first with water, then with 
sodium hydroxide, with water again, digest- 
ing for seven days with hydrochloric acid of sp. gr. 
ri)37, and finally washing free from chlorides with 
distilhxl water, give<< a product which, although 
considerably improved, .still shows, when boiled 
with water, a slight acidity to phenoliihthaleiii 
uliich it ajifiears noc.'cssary to attribute to <h 
presence of pliosjihatcs. This is shown by the 
' following figures for starches usihI in the subsc(pi<'nt 

■ exi'criments of tlii^ research: — 


SiiKiUS and de.\trln . . 

Potato stardi 

Soliililo starch 

Nil. 

Nil. 

Anil 

A K- loqnircs— 


010% 

(\v. V/100 nrl t.o iiKtliyl 

2-2 c.c. 

. Neutral. 

c.c. iV/loO iVaOll (0 plu'- 
nuljdiMiak'in 

1-5 c.c. 

10 c.c. 


It I las Ix'i'ii slu)^\ 11 by hord {loc. c//.), and more' re- 
vcciitly by Small (J. Amcr. Chmii. Soc., 19i;), 41, 
.113), that it is possible to prepare a more highly 
-.pmiticd .Soluble starch, in the one case by repeakd 
precipitation with alcohol, and in tho other by 
digestion with alcoholic iiyd rochloric acid instead of 
the aqueous acid. 

Tlmso metluxls are not very suitable for the 
^juiuiacturo ol commercial soluble starch, or for 
ffletiiiing a standard “ soluble starch ” to be ii.sed 
in (_T)njunctioii with a standard inetliod, and it 
yould he prelerable, if jio.ssible, to add a definite 
luantity of some amphoteric electrolvto which 
should ensure a constant acidity in the digostiiv^ 
^lution. A^sparagine has }>een found to have coii- 
■Klerable eftect in this direction, and laetic acid 
|as also Ik'cii siiggestcMl, both, of course, operating 
•y increasing the hydrion concentration ; hut the 
plio«phates would be more 
|i.ioTioal R ITcvod to he effective. With this end 

^nduetod*"'’ exponmciits have been 


The influence of hydrogen ioji concentration. 

Sherman, Thomaa, and Baldwin (J. Anicr. Chein. 
Soc., 1919, 41, 231) have invesligatecl the influence 
of hydrion concentration on tho activity of malt 
• diastase. They concludii that tho maximum 
activity in a 3()-miniite lest at C. is obtained 
when tho hydrogen ion concentration is 10 ^ * to 
10 or in Sorensen’s notation 2)n"4'4 to 4‘5, a 
condition which they ohlaiiu'd by the addition of 
()‘()6 mol. of NiiH„P()^ per litre. A few of their ri'- 
snlts are us follows: — 


Final colic , 

mol.s. per litre. 


Activity of 

ITaT'O, 

NalfjPO, 

NajIlPO, Nu,CO, 

7)U. 

malt amylase. 

00107 

006 


2-34 

() 

()0057 

0 00 


2-70 

99 

0 0007 

0 00 


400 

1000 


0007 


4 47 

1101 


O-OOO 

0(K)07 

4-80 

1100 


ooin 

o-o;i:{ 

6-05 

909 



0 02 

8-25 

241) 



005 0-0001 

8-80 

04 



0-0.5 00(125 

933 

0 


Their measurements of pH were carried out 
(lirc'ctly by elect ro-tioteiitial metbods, and it is of 
ink'nwt to compare tho p h values of common 
indicators, as given in Janvis’ “ Physical 
Clu'iiiistry ” : — 


nraiiKc 
„ red 
T.itiiiurt 

Piicnolplillialciii 
Tfiymolpht li.Tlcin 


pil. 

4 :> - [> -5 


O-.", 

S’2 


- uo 
-I 1-5 


It should he possible, therefore, to define the pu 
value of tho solution, approximately at least, by 
means of indicators. 

The first cxperinioiits in this invi'stigation were 
m.'ide witli a malt exira<t (A) of the following 
clinrackriistics : ’Potnl .solid.s, 78‘0% ; sugars calc, 
as malto.se, 65-(> ; ash, 2’{ '' . This was itsi'lf 

amphoteric in reaction and when 5 g. dissolved in 
50 e.c. of water was ti trail'd the following results 
were ohL-iifU'd. They are shown together with the 
figure.s lor a second sail ph‘ (II) employed at a later 
stage in the work. 


Itcaclion of inali c./O/v/rf.s’, 


Iti'actioii to indicator. 

alkali 

Sample 

“A." 

Sample 

B." 

Willi methyl oraiipc to n'd 

add(‘d. 

f^iiado 

Wilh methyl orunjte to 

N'lO 1101 

•1-UO c.c. 

3-75 c.c. 

orange sliado 


3-04 c.r. 


Neutral to methyl rod 

X/U) NOiOll 

134 c.c. 

2 0 c.c. 

Neutral to litmus . . 

4 49 c.c. 


With litmus to a hliu! shade 


7-:i.3 c.c. 



Ntcitral to |di('nol]4dhalcin 


13-30 c.c. 

13 0 c.c. 


The eiid-point.s with plienolphthalein and methyl 
red were sharp, those with methyl orange and 
litmus indelinite. 'fhe reaetinn of malt extract, 
ns of starch, is considered to ho duo to acid phos- 
phates ol which th(‘ ;i.sh is largely constituted and 
which are believed to exist a.s ammonium phos- 
phati's in the extract itself. 

A series of solutions were' now made up in which 
tho malt extract n.s a O'o ,/ solution was hrougliT 
to tli(‘ Olid-points ol the difl'erent indicators with 
A/ 100 and or alkali. 


Del enni nation of diastatic power. 

Twenty c.r. of each solution, containing OT g. 
of imilt extract, was a<ld('(l to a starch solution 
containing 1 g. of dry starch in 80 c.c. which had 
been prepared by boiling and then (’ooling to 4(J° C., 
and tho flask containing it was immersed in a 
thermostat at that k'liiperaturo for exactly 30 
mins. At the end of that time the dia.static action 
was stopped by tln^ addition of a few drops of 20 ( 
sodium hydroxide solution, tho volume adjusted to 
exactly 100 e.c., and the solution titrated with 
Fehling’s solution. 
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This titration is known Tj^and a further titra- 
tion of a 1% solution of the malt extract alone 
gives Tm. a measure of tho sugar originally coii- 
taiiicfl in tho extract. 

The formula 1)531(1 /Tu - 1 / lOT j,) gives the 
diastatic power, being 100 limes the amount of ! 
starch converted by one part of malt extract under i 
the above conditions, and this quantity is tho j 
diastatic power Quoted in tlie su(;co<Mling tables. 

Iho above metnod is egsentially that of Harrison : 
and (lair (Pharm. J., 1900, 91, OlVhicli is tl.e otfieial : 
method of tho Victorian Pure FomI Regulations j 
for testing commercial malt extracts. | 

Diastatic poircr of matt extract '‘A.” I 


Table III. 


Addition of ammonium phosphates. 
Final cone., mots, per litre. 


(MI*),HrO, 

NU4lI,PO* 

H.PO, 

JJlastatlc power 

— • 

, — ■ 

— 

.. 200 

0070 

— 

— 

0 

0u:!s 

0044 



.. 172 

— 

00014 


.. 242 


00088 

— 

. . 283 


ooi;J2 

— 

.. 230 

• - 

00170 

— 

. . 205 

■ - 

0-02Z0 

— 

.. 204 


0 0310 

— 

.. 188 


0 0110 

— 

. . 220 (?) 


ooooo 

— . 

.. 170 

— 

OtlHSO 

— . 

.. 129 


0 1700 

— 

0 

— 

00880 

0 025 

. . 122 


Table I. 

Malt solution neutralised u'ith A^/100 arid nr alkali. 
IndJrntor. 

Afctliyl oraim:^ 

IVL'thyl red 
Lit til us 

riienol|)JiOiali'iii 


neutralised solutions is striking as showing tho 
result of using two ditlorent starclics in a normal 
estimation. _ The reaction of the starch was not 
corroetM in th<' above series beeaiKse of the 
indefiniti'ness of the endpoints. 

However, the following measurements, where the 
fairly ehnir (Mi(I-|)oints alone are includial, are not 
without {significance ; — 


ItoacUon. 

Stan h used in digesf ion i 
1‘otato SoliiLle. ! 

.. 1 ■n-noutr.'ili.sod 

200 

302 

. . Faintly ar id 

120 .. 

1 .50 

. . Neutral 

104 

207 


313 .. 

2.59 

.. Fain) ly alkaline 

. 280 

280 j 

. 210 

252 ' 

. . Neutral 

120 .. 

185 j 

show a maximum 

about tho 

region 1 

while the difik'rt'nee l>etween the un- 


Table If, 

Diastatic power of malt extract “A.” 
Both starch and malt solutions neutralised. 


Indicator. luid-iH>iiit. Pot.ilo stan li. 

I’n-iiciif riili'^cd .. 200 

Methyl orange .. Fainllv rM'l<i .. 00 

Methyl rod .. iVcutral .. isO 

Plienoljiiithiilein . . „ .. HO 


It should be remembered that the reactions of 
tho uii-neiitralised solutions to melhvl red are 
faintly aeid for the malt extract, neutral for the 
soluble starch, and alkaline' ior the potato .stare li. 


Tho diastaso was prepared by Wroblewski’s 
method as follows: 900 g. of air-dried, unkilned 
barley malt was ground and extracted once with 
70% alcohol, tho extract being rejected. It was 
then treated twice with 15% alcohol and the 
diastaso precipitated from this by adding 95% 
alcohol until the sp. gr. reached ()'890. 'J'ho preci- 
pitate was washed with 95% alcohol, twice with 
absolute alcohol, and finally three times with 
freshly re-distiilcd ether. After drying in the air 
2'5 g. was obtained. 

This was not completely soluble in water, but the 
diastase readily dissolved from it and the prepara- 
tion showed a Harrison and Gair value of 7450 
when tested with soIul>lo starch. Tlie mixture of 
diastaso solution and soluble starch solution was 
found to he faintly alkaline to methyl red and 
faintly acid to phenolplithalein. By titration with 
1% solutions of H,,P(),,. N11,,H:P(V (NH,),HP(),, 
and ammonia the quanliii('s of these reagents neces- 
sary to bring the mixture to the different end-points 
were lound, and these (pjantities were subsequently 
aihlcd wlu'ii ('fb'i'ting (he digestion. 

In the results rei'orded as zero the reduction of 
10 e.c. of Feliling’s solution on boiling with 100 c.e. 
of digested starch solution was imperceptible. In 
the case of No. 8, there was a slight roiluction 
which was judged by a comparative test to repre- 
sent the diastatic power shown. 

The figures show that a slight acidity to methyl 
re<l, ns attained by the addition of ‘ammonium 
dihydrogen phosphaU', is the optimum reaction for 
the solution undergoing digestion, tho activity 
falling otf sharply when sufficient phosphoric acid 
is added to make the mixture neutral to mothvl 
orange. 


Table IV. 


No. 

], 

3. 

4 . 
6 . 
C 
7. 
H 
9. 

10 . 

11 . 

IZ. 


Diastatic 


Indicator. 


Methyl orange, 

(Intermediate) 
(Intermediate) 
Methyl red . . 
(Intermediate) 
Litmus 


Litmus 

Phenolplithalein 


power of diastase. Soluble starch diijestioii with added phosphates. 


Kea. f ion. 

F/iintly add , . 
NeUllal 


.. Xeiitrai 

.. Neutral 
Intermediate 


.. Faintly alkaline 
. . Neutral 



N1I,II,P(),. 

Mo!(-.s j)(-r litre. 

(NII^IJII’O*. 

Amnionia. 

l)iast:i(ie 

I'OWtT. 

00020 

001 74 



0 

7330 

OOOlO 

0-0174 



— 

0-0:!48 

..._ 



8030 

— 

00174 

— 



8030 


0 0051 
0-005 1 

0-0o02:l 

•- 

8220 

7500 


— 


— 

75000 


0-0034 

0-0015 



Pclow 30 


0-0017 

0-0015 


0 


— 

o-ooir, 



0 


— 

0 oo;a» 



0 

— 

~~ 

u-0o:;o 

0-0014 

0 


The addition of ammonium phosphates. 

With the .same malt extract and potato starch, 
the results shown in Table III. were obtained. 

Tho preceding work suggested the advisability 
of a further series working with soluble starch and 
purified diastase, so as to reduce as far as possible 
the phosphates occurring naturally in the reaction 
mixture. 


The amount of ammonium dihydrogen phosphate 
I adder! alom* varied in the above scries from 0(X)5l 
' to 0'U318 mole per litre, or O'OO to 0'40 g, per 
j 100 e.e. ^ * 

! Further experiments were designed to show what 
I was tho maximum amount of pnosphate allowable 
! or tho euncentrafcion of ammonium dihydrogen 
j pho.sphabo at which tho diastatic power ceased to 

ritio. 
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The difference in the ** blanks ” of the different 
series is partly due to the fact that ^ different 
diastase solutions, prepared by filtration after 
shaking the diastase with water, were used. It is 
possible that differences in the glass of the flasks 
used may have been a contributory factor, although 
flasks of resistance glass were used. 

Table V. 


NH 4 H,P 0 * added. Dlastatie power by Hiirrl- 

pnn and Gair method X 10~*. 


% 

Alois, por litre. 

Sorl('a i. 

Si-rios II, 

Soiifta III. 

n 

0 

71 

75 

71 

O'OOl 

. , 0-000087 . . 

08 

. - — 

— 

0 0025 

.. 0-00022 

05-7 

. 

— 

0005 

, . 0-00044 

07-0 

. - - 

, . — 

0-0075 

.. 0 -00000 

00-0 


— 

001 

. . 0-00087 

72-8 

. • ~ 

— • 

0-025 

. . 0-0022 


. 

71-0 

0-00 

. . 0-0052 


82-2 

— 

0-10 

.. 0-0087 

— 

— 

89-1 (?) 

0-20 

.. 0-0174 

— 

80-3 

. 

0-.50 

.. 0-0261 

— 

— 

74-5 

0-40 

.. 0-0348 

- — 

80-3 


0-00 

.. 0-052 

. — 

. — 

] 70-0 

1-00 

. . 0-087 

— 

— 

(-3 0 


An initial fall at very low concentration is 
followed by a rise to an apparent maximum at 
about 0 2 to 0‘5% NHJfaPO^. 

To determine whether this fall was due rather to 
increase of molecular concentration than to 
increased hydrogen-ion concentration, a final 6crio.s 
was undertaken in which diammonium hydrogen 
phosphate was also added in a small proportion. 


Table VJ. 


% 

Alois. p(!r litre. 

iijijii I'u. 

% Alois, per litre. 

D.l>. X 10 

0 

0 

0 

0 

. . 82-2 

0-30 

. . 0-020 

0 

0 

.. 82-2 \ 

0-30 

.. 0-020 

0*015 

.. 0-00 111 

. . 54 4/ 

0-50 

. . 0 044 

0 

0 

. . 80-0 \ 

0-50 

.. 0-041 

0-005 

. . ()-000.38 

.. 82 . 2 ) 

1-00 

. . 0-087 

0 

0 

.. 80-0 1 

1 00 

.. 0-(IS7 

0-010 

. . 0-00070 

. . 82-2 

l-OO 

. . 0-087 

0-0.50 

. . 0-00.38 

. . 75-0 I 


In all the alK)ve experiments, the titrations are 
correct to within 0 2 c.c. of sugar solution to 10 c.c. 
of Fchling’s solution, representing an error of j 
about 150 in the diastatic power. | 

Although the result-s in this tabic are not cnlirvly ! 
in accord with those of the la.st, it appears that in ' 
general the diastntic activity increases with the ! 
addition of amtn nium dihydrogen phosphate up ! 
to the region of 0 5^'. of the^salt,’ and it is possible I 
that, as suggested by i)revioiis investigators, the 
fall at higher eoncentrations occurs when a certain 
molecular concentration is exceeded. 

It seemed reasonable, therefore, to test the 
addition of 0'5% of acid ammonium phosphate in 
the estimation of the diastatic power of some 
routine malt extracts. 


Table VII. 


Jtia.static 

power of molt c. 

rl forts with 

0(1 tint arid 


avimonium ph osphafe. 


No. 

Potato Htarrli. 

Soluldo starch. 

NoaiMitioii. 0 5% added. No addition. 0-.5'».. .-idded 

A. 

. . 200 

302 


IJ. 

.. 215 .. 347 

412 

30«) 

C. 

.. 518 S71 

.. 014 

900 

T). 

- . 500 . . 774 

. . .595 

.. 774 

E. 


. . 40.1 

.. 014 

E. 


382 

..435 j 

Honco 

the addition of 

phosphate, 

as well as | 


raising the diastatic power by establishing a 
favourahlo and constant hydrogen-ion concentra- 
tion, goes far to equalise the divergent results 
obtained with soluble and potato starches. 

^Vith malt extract “ B ” and soluble starch, the 
addition of phosphate causes a fall in D.P., an 
anomalous result which recurred in a series with 
different starches, also digested with sample “ B.” 


Table VIII. 

Diastatic power of malt extract ‘‘ li" with and 
without 0-5% NH^.H^PO*. 

Starch. Without i)liosi»hate. With O t.% 

Soluble 412 , . . . SOS 

Potato 1 215 .. ;j,i 7 

..II. 441 .. 335 

Arrowroot .575 . . . . 341 

lUco 511 .. .. 331 

Nummary. 

1. The difference in tho hydrogen-ion concentra- 
tion of starches due to tho acid salts they contain 
renders the e.stimation of diastatic activity by tho 
digestion of starch uncertain, 

2. When estimations are conducted by the 
Harrison and Gair method tho dia.static power is 
at a maximum wdien the digesting solution has a 
faintly acid reaction to methyl red but is alkaline 
to methyl orange. 

3. This condition may be secured by the addition 
of ammonium dihydrogen phosphate, and if 05% 
of the salt is added a constant acidity and, in most 
cases, an optimum activity are assured, and the 
difference due to tho divergent reactions of 
difl’erent starches is neutralised. 

Tlio tlianks of tlur author are due to Professor 
Masson, J)r. Heher-Green, and the members of tho 
Malt Analysis Si'clion for helpful criticism, and to 
C. S. Callaghan, who lairricd out most of the deter- 
minations of diastatic power. 

Laboratory, Ftdion, Grimwado and Co., 
Melbourno. 


THE PUEPAKATION OF THIOPHOSGENE 
FROM THIOCAHBONYL TETRACHJ.OKIDE. 

BY PEUOY FAUADAY FIIANKLAND, FREDERICK HORACE 
I GARNER, FREDERICK CHALLENGER, AND DOROTHY 
WEBSTER. 

When pcrchloromethyl mercaptan (thiocarbonyl 
tetrachloride) (XM.,.8C1 uudcrgtws reduction two 
chlorine atoms are removed and thiophosgene is ob- 
tained. The literature points to the use of tin and 
hydrochloric acid as em[)Ioycd by Klason (Bcr., 
18H7, 20, 2380) as being the most promising method, 
althongh Kern and Sandoz (F.P. 5430 of 1887; 
Monit. Sciiuit., 1887, 4, 1328; and Friodliinder’s 
“ Fortschrittc u<‘r Te(U'farl>on Fahrikation,” 1877 — 
1887, p, 06) employed either stannous chloride and 
hydrochloric acid, iron filings and acetic acid, or 
any niixture which produces hydrog(>n. The, so com- 
munications contain no information as to the yields 
to he expected. 

By the action of silver dust on thiocarbonyl tetra- 
chloride Rathke (Aniialcn, 1873, 167, 20-1) obtained 
tliiophosgciK' ill small amounts, as also James 
(Trans. Cliem. Soc., 1887, 51, 268), by the action of 
clilorino on methyl thiocyanate. By heating carbon 
bisulphide and phosphorus pentacliloride in sealed 
tubc.s at thiophusgeiu^ and thiophosphoryl 

(hlorido are produced. 

The formation of thiophosgene during the 
chlorination of (arbon hi.sulphido has been noticed 
by Rathke (loc. vit.) end by three of tho present 
authors (.l.,»1320, 257 t), but owing to the small 
quantity finiBuced .and the simultaneous presence 
ol carbon t<?trachIoride, this method is entirely un- 
suited to its preparation oven on a small scale. 

The present paper contains a summary of tho 
results w'e have obtained by the use of tin and hydro- 
chloric acid a.s reducing agent. This method 
appears to bo preferable to any other that we have 
investigated. Tho yield of thiophosgene u.sually 
obtained is 65 — 60%, while varying amounts (20 — 
35%) of thiocarbonyl tetrachioride may be re- 
covered, 
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Oiir method of experiment Wcoa as follows:— All 
the low-boiling impurities in the crude thiocarhonyl 
tetrachloride (d ., 1920, 257 t) were removed by 
fractionation with a 12-bulb coluniii, and the 
residue boiling above 140^^ was used for the pre- 
paration of thiophoisgene without further purifica- 
tion. 

Granulated tin and liydro( hlorie acid in tlu* de- 
sired proportions were lii'atcd in a large flask (not 
more than half-filled) until hydrogen was freely 
evolved. On addition of a little (\SC4, from a <lrop- 
ping funnel a lively reat lion ensin'd, thiophosgeiu' 
distilling and being eondeiised in a series of well- 
cooled receivers. Vi'ry littU' ('SCI. shonhl be adtled 
until thiophosgene begins to distil ovi'r, otlnn wise 
the reaction may become too vigorous and efricient 
condensation ini possible'. Whi'n all the (’SCI,i had 
been added, the mixture was lieated till distillation 
of thiophosgene ceased. After separation from the 
water, the thiophosgene was dried over calcium 
chloride and distilled, tlu' fraction boiling below 
110'^ being collected. After a second fractionation 
this yields practically f)ur(^ thio[)ho.sgene. The 
residue boiling abov(' 1 HP consists niuiidy of (^SCI,, 
and may t)o used again. 

Th('. rate of nddition of to the mixture of 

tin and hydrochloric acid exerts some influence on 
the yield. Rapid addition (involving rapid 
formation of thiophosgene) gives rise to almost 
the same yield of thiophosgene as wlien the 
C8CI4 is added slowly ; a greater total yield 
of thiophosgene and CSCI, is, however, obtained. 
Jn experiments with 550 g. of CSCl^, 350 g. of 
tin and 1000 c.c. of concentrated hydrochloric acid, 
yields of 58, (3r5, and 57 '' of CSCL were obtained 
when the time of addition of CSCI, was 1 hrs., 

1 hr., and 20 mins., respectividy ; the amounts of 
C8CI4 recovered wcia*. 8, 8, and 31'/', . ''spectivcly. 
With 550 g. of CSCI4, 175 g. of tin, an I 750 c.c. 
of acid, the resj)ective yields for the above times 
of addition were 40, 55, and 51 , with recoveries of 
36, 25, and 33% of uncliangcd CSGl,. 1'he ('SCI., 
should, therefore, be add('d as lafudly as is <0111- 
patiblo with eflicient (ondensation of t!u‘ distillate, 
although the rate of addition sc'ems to have less 
influence wluui the proportion of tin to CSCI^ is 
snialh'r. 

Idriiifion of ihe. proporfion of fin f<> ('SCI . 
T-sing one atomic proportion of tin to one mol. of 
CSCl^ and more hydroc ldori(! arid than is re(piire(l 
to dis.solvo the tin, yields of 51 60 ' of thioplios- 

goiie and 18 — 29 ' uticliaiigcd CSCI, were obtained. 
(In the other hand, with half an atoniie proportion of 
tin, one mol. of CSCI,.* and eX( ('ss of hydrofhlorie 
arid, tlie vield of tliiophosgene was 5t> — 53 '' and 
unehanged ('S('l, 33 — 37 ' . Tlu' total percentage 
yield (i.c.. CSCL. plus CSC!,) is, within certain 
limits, almost independent of any alteration iu 
the ratio SiiiC'SCI,. In eases wbere this ratio is 
0'5;], however, it appears to be clearly e.stafilisbed 
that (provid('d the rate of addition of the (’S(3, 
and the other factors of the <'Xp('riment remain 
unchanged) the amount of CSC), obtained i.s 
slightly, but distinctly smaller tlian with higher 
ratios, a corresftouding im r^'ase in the recovered 
CSCI4 being noticed. ‘ By employing this .'^mailer 
ratio, it is obvious, however, that a very great 
economy in the use ot a rather expensive im'fal 
can be effected. Alteration of the ratio to 075;1 
offers no spec ial advantage, llie yields of CSCI, 
and CSCI4 being 56 — 58 / and 39 — 31% r<’speel- 
ively; the same would iifipear to he the ease when 
r5 atomic proportions of tin are employed, the 
yields in one experiment being 59% and 
re.spectively. 

* Tho proportion of i fitom tin : 1 mol. CSOl* is Imscd on the as- 
fiumptlon that both tho naacent hydros'en and stannoin ehloridi! 
produced by action of hydrochloric add on tin, an; cfpially clfcctivc 
In carrying out the reduction ; tho proportion 1 atom tin ; 1 mol. 
CSCI 4 aMumes that only the stannous chloride or the hydrogen !■ 
effective In this way, 


Variation in the concentration of the hydro- 
I chloric acid used . — In all tho experiments in this 
, .series, 550 g. of CSCI4 (1 mol.) and 175 g. of tin 
(i atom) were employed. It was found that if 
ordinary cominercial acid (28%) diluted with an 
e(pial volume of water is used for the reduction n 
: yield of 53% of thiophosgene and of 38% of uii- 
I (“hanged (4SCI4 may Ix' obtained, if acid equal to 
j 148% of tlie amount theoretically required to dis- 
solve the till {viz., 500 c.c.) be employed. Using 
this amount of acid wc find that dilution with 
l.f volumes of water reduces the yield of thiophos- 
' gene to 41%, with 45% of CSCI4 recovered. Using 
] no acid at all, but only tin and water, tho yield is 
i 25% of thiophosgene and 68% of unchanged CSCI4. 

It appears to be of no advantage to u.se more than 
' 500 c.c, of acid, the yield with '750 c.c. being only 
^ 52%. On the contrary, tlie reduction may ho 
i elfected with less acid than is nuiuired to dissolve 
i the tin; when 250 c.c. of acicl was employed a 
yield of 51% of CSCl^ with 42% of iinchangi'd CSCI4 
. was obtained, whilst with only 100 e.e, (30%) the 
' yields were 3.3 and 01);,, res])eetively, hut in this 
I ease the mixture became solid before all the tin liad 
i dis.solved; under these circumstanees increased 
1 yields were obtained by steam iiijeetien (cf. infra). 

C.'ie of sltani for hcaf inij ihe reduction mixture . — 
j Instead of heating tho reaction mixture directly, 
i steam may be introduced for this purjiose with good 
[ results. Thus, with half an atom of tin to one 
j moleeuh^ of ('SCI., and only 30 % of the amount of 
j commercial hydrochloric acid thcoix’tically required 
! to dissolve tin' tin, a yi('ld of 50 ), of tliiopliosgeue 
j with 39,' of uiu hanged ('SCI., has been obtained, 

! solidification of tlie mi.xture being prevented, 
i r.'tc of sfaniions ehloridr and hydrochloric arid as 
' rcdnciiKj (hjciit. — A mixture of 200 g. of CSCI.,, 
270 g. of crystalli.s('d stannous chloride, 100 g. of 
23 ) hydnu hlorie acid, and 70 g. of water was 
' stirri'd eontinuou.sly for 12 hrs. at 30'"' — 35*^ C. 
Yields of 50 and 58 ) of thiophosgene weiii obtained, 
hut only 5 and 5’5% of CSCI., was recovered uii- 
ehang('(l. 

f’se of iron and arctic arid as rednring agent 
(Patent .speeificatioii of Kern and Sandoz).- — Iron 
tilings were .slowly addeil to a W('ll stirred mixture 
of (LSCl, and dilute acetic acid at 35'^’ — lO'L Yields 
of tliiopliosgem' varying from 44 to 51’/ were ob- 
tained, liut no CSCI, was recov('r('d. Tlu' thiophos- 
gene thus oht.-iiiied may contain some carbon totra- 
< hlorido. W'c have not specially examined the pro- 
duct in this case. In the last two nu'tbods, the nsc' 
of hot concentrated h,vdrochh)iie arid is avoidc'd, 
l>ut tlu' yields are low'or than those obtained by the 
use of tin and hydroehlorir acid. 

I'se of hydrogen snlphidc as a redneing agent. -- 
Ry prol()ng('d passage of hydrogi'u sulphicie over 
(LS(’l, mixed w ith 1% of finely dividt'^d charcoal and 
a qu.'iitity of dru'd j)umic<“ at lOO"^ 105'^, a yield 
of 51 /) of fairl.v pure thiopliosg(*ne and 38% of 
CSCI^ was ohtaim'd; some .suljihur (hlorido was 
simultaneously produced. Tlie thiojdiosgene in 
this case contained a little carliun tetrachloride. 

The action of mctaltic copper on CSCI4 gives rise 
to eonsidorahle (|uaiititie.s of thiophosgene, although 
Rathke states that silver pow'diT is more satisfae- 
torv. It would appear from our prrdiminary ex- 
pcnnients that the h»‘st yields are obtained w-hon 
oti(' atomic proportion of copper and one mol. of 
CS(4, are emplo.vcd, yields of 49. 65, and 71% of 
thi()[)hosg('ri(‘ iM'ing obtained with 2, 1'5, and 1 
atomic projiortions of copper bronze (conmuMTial 
fim Iy-divid(‘d metallic copper) respectively. 
Another experiment with larger qnantitics and one 
atom of copper bronze gave a yield of only 49%, 
however, and the reaction proceeded much more 
slowly, giving rise to a by-product, probably hexa- 
chloromethyl disulphide, CCla.83.CCl,. 

In most of the experiments the copper bronze 
was gradually added to the thiocaroonyl tetra- 
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chloride contained in a flask fitted with a reflux 
condenser. The reaction occurred without the 
applicatien of heat, but the mixture was heated 
on the water-bath for about an hour after 
all the copper bronze had been added. Water 
was finally added, when the temperature rose and 
thiophosgenc distilled. When CSCl^, water, and 
copper bronze arc mixed in the cold a mass of yellow 
crystals is obtained. On heating, those disappear, 
and thiophosgene l>cgiiis to distil. Similar crystal.s 
are formed wlieti water is added to a mixture of 
CSCl, and copper dust which has been heated. 

When CSCh is treated with zinc dust under vari- 
ous conditions small amounts of thiophosgene arc 
produced. In one experiment a yield of about 20% 
was obtained, but all other attempts were much 
less satisfactory. Rathkc (ibid., 201) obtained very 
little thiophosg(me by the use of zinc at 160° C. 

Fnu'tio tuition of crude thiophostjene. — About 
2320 g. of crude thiophosgene (b.p. l>elow 110°), 
obtained by the use of tin and hydrochloric acid, 
was siihmitted to sev('ral fractionations with the 
following result ; --(l) Below 72° C., 31 g. ; (2) 
72°— 76°, 2063 g. ; (3) 76°~110°, 84 g. ; (4) above 
110°, 128 g. (chiefly CASCh). Fraction (2) had sp. gr. 
V.'iOO at 15°. Billetcr and Strohl (Ber., 1888, 21, 
102) give the sp. gr. of thiophosgeme obtained from 
OSCl.,, stannous chloride, and hydrochloric acid as 
at 15°. Commercial thiophosgeiu' obtained 
from the firm of Kern and Sandoz (Basle) is stated 
to contain some carboji tetrachloride (Bcrgreen, 
Ber., 1888, 21, 337). 

'J'he authors desire to express their thanks to 
the War Office for sanctioning tin' publication of 
this paper. 

The University, 

Edgha st on . B i r in i n gha rn . 


UAl.C ULATrOiNS lXVOT.Vi:i) IS THE PKF- 
PABATION OF AOfl) MIXTURES USED IN 
THE MANUFAC'TIMIE Oh NtTROCOTTON. 

MY WII.LI.^.U Y'OUN<;. 

In the process of preparing the nitration mix- 
tures, sinmt or refuse acid from the manufjcdare 
of nitrocotton r<'ceivcs a preliminary adjustment 
by the addition of fuming nitric acid and oleum. 
This treatnn'iit orrects the composition of the 
refuse add, hriip. it g it sonu'where near the com- 
position specified l--r tTic nitration process. The 
correcttxl mixLnr<‘, or “ hnlki'd acid,” as it is called, 
may prove to fall within tin' limits allowed in the 
specification laid don n for tho nitrating mixture, 
but it may not do so and will therefore require 
lurther corri'ction, udiich is effected by addition of 
nitric acid, oh'iini, or refuse acid, or usually of two 
of these acids, in calculated proportions. The use 
of water is avoided, ex((*pt under sjiecial circum- 
stances. 

The following algebraic method has been used 
for the calculation of tin' proportional parts at a 
largo explosives factory with satisfactory results. 
After trial it has proved much less laborious than 
the arithmetical method and more adaiitahle to 
changing ( oinlitions than the graphical method, and 
with certain justifiable assumptions it can be used 
for constructing tables from which the proportional 
parts may he written down. 

The metliod is most easily demonstrated by the 
working of examples, and, for the sakt' of’ con- 
venience, the abbreviations N/A, S/A, I? /A, M/A 
and B/A will be used respectively for nitric acid, 
oleum, refuse acid, specified mixed acid, and the 
“ bulked acid ” referred to above. 

Example 1: A batch of bulked acid is found to 
require correction by means of 90% nitric acid and 


20% oleum to bring it to a certain specified com- 
position. Let the required proportions be 100 
parts of bulked acid, x, parts of oleum and y parts 
of nitric acid on mixing which 100+cc+v parts 
of tho specified mixed acid will bo obtained. Two 
independent equations aro available for finding 
the values of x and y. Tho example is worked 
out as follows : — 


Acid. 


Analysis 


( %HXO, 
i%HaO 


j p;a. 

I S/A. i 

1 

M/A. 

M/A. 

1 ^0 

00 

900 

28-0 

600 

1 104-5 

0 0 

67 0 



10-0 

10(1 

! 1000 

i 100-0 

1000 

; 1000 


22-0 


100 X -\-xX 


100 


Rewritten, this equation becomes - =» 100 

Similarly, the equation from HjO » w i 

contouts becomes . . . . 14‘5.r ~ 200 


Solving those equations, ./■ = 13*793 and i/ = 6‘228. 
The reqiiireel proportions aro therefore 100 parts 
of bulked acid, 13793 parts of oleum, and 6‘228 
parts of nitric acid. 

Example 2: A general ease in which the cor- 
recting acids are refuse acid of known comiMisitioii 
and 92% nitric; acid. Proc'ceding as before, we 
have tho following : — 


Acid. M%t. I B;A. I j M/A. 

I ' ' 

( «,UiVO, : a lO-O 92 (1 

Analy.sis "..llaSO, h 6 S 0 OU (} 7 -(i 

C i;i0 8 0 , 100 


100 I lOOO 100 0 , 1000 


The HXO, and tin HA) contents furnish two 
I equations, viz.; — 

j i.c - GOy — 100 (rt — 23) . . . . ( 1 ), connecting HNO 3 

j contents, 

! ujid 3 .r— 2 y ^lOO ( 10 -c). . . . ( 2 ), connecting HgO 
conUmts. 

Solving equations (1) and (2), we find 
./■ ... 34-673( 10 - c) - 1 •na5(a - 23), . 
and i/= 2010(I0-f)-l'508(a-2,3). 

These general formuhe for x and 1 / may now be 
used lor drawing up tables, on the assumption that 
tho ( omposition.s of tho correcting acids and the 
specificnl mixed acid are constant. This assump- 
tion is dealt with later. 

I (^onsf nicl ion of iuhlea: 

In practice the terms ( 10 -r) and («.-23) are 
usually of small magnitude, and a working table 
from which the' proportional parts of correcting 
! acids can practically be read off is easily con- 
j structed. 

I Tlie follow iiig skeleton table is drawn up for the 
j conditions given in Example 2:— - 

j . Tadi.e 1. 

j rurts of ouffctimj acids ]ter 100 itarts of htdlcd 
acid. 


Paris r»‘furtc acid '54 07;i(l(i -r) -I 0ii5 (r? — ‘J;)). 
Paris nitric acid = 2 Old (1(1 -<•) -1 aOH (« - 2;{). 


(I0~c)or(rt 

.-23).. 

001 

0-02 

0 03 

0-1 

11-2 

0-3 

1-0 

2-0 

34-673 (10 

~ c ) 

0-35 

009 

104 

3-47 

6-94 

1()'40 

34-67 

69-35 

1-006 (a- 

23) - 

001 

0-02 

003 

010 

0-20 

0-30 

101 

2-01 

2-010 (10. 


0-02 

004 

0-06 

1 0-20 

0 40 

0-60 

201 

4 02 

1-508 (a ^ 

'"•3) 1 

002 

0-03 

0-05 

! 01 5 

1 

0-.30 

0-46 1 

1-51 

3-01 


0 
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In Example 2, if a ^2265 and c=9'8o, then 
(’a-23): -0‘35 and (10-c)=:0’16. Using th« 
formiilio or the eomplotcd table it will be found 
that 5-55 parts of refuse acid and 0-83 part of 
nitric, acid are required to correct JOO parts of 
bulked acid. 

Similar tables can he constru(‘le<l for corretdion 
(1) with oleum ami nitric acid, and (2) with oleum 
and refuse acid. 

If in using any table nr formula negative re- 
sults aj'(3 obtained, corn‘(‘tion is impossible with 
the acids rcpres('nt('d in the table, and must be 
carried out by some of her combination of acids. 
For instance, in lCxa?nple 2, if (m^22()5 and 
oleum and nitric acid are required for 
correction, and Table 1 would give a negativ<' 
nviilt. 

The use of tables is possible on the assumption 
that the jad'use acid, 'oleum, and nitric aci<l are 
constant as regards composition. In practice this 
is never the ca.se, but variations within ±2/, of 
the avorag(i eonipositions have little elfeet, as is 
.sliown in Table 2. 

Taucf. 2. 

1000 lb. of nitric acid add('d to 100,0001b. of mixed 
acid. Calculated ed'eet of a. 2^'', variation in the 
strength of tlu'. nitric acid on the composition of 
the resulting mixture. 

(.’OHi position (,’oIlUM^^itiou after ion of Vju'iations 

oftfKi — — — — — ill 

origiiiiil 1000 lb. of 00% lOOO lb. of O'J'’;', rcHuitiiitT 
mixed ai'.iil. y/A. ; X/.\. ; oompusition. 

22 0i%l[XO, o^HNO, 21! (:.$)3% II XO^ +0-020% II XD, 

t38-0%II„SU4 C7';527 07-327O;, lijSU,' +00Oa%ll,S(q 

io-oi%n,(.) I uiDoo ';,',iTjO D-nso';:, ii,,() - 0 - 020 % 11,0 

100-0 j 1.00 000 ;! 00 000 o-ooo 

The limitations of the metliod will l>e obvious to 
chemi.sts employed in acid-control lahoratories. 

The author desires to express his thanks to the 
Research Committee of .M(‘ssrs. Nolnd’s Explosives 
(^ 0 . for their kind |»ermission to fiuhlish this 
metliod. and i^speeialiy to Afr. \V. Rintoul and Capt. 

.1. .M. AVcir for the inten'st thc\' took in its develop- 
ment and application. 


LABORATORY APPARATUS FOR PREPARING 
ELECTROLYTIC HYDROGEN. 

1»Y WILLIAM GEOIIGE PALMEU. 

'J'ho apparatus consists of an unglazed earthen- 
ware pot, 3 iu.x7 in., in the closed end of which 
three holes arc drilled, one at the centre of about 
i in. bore, and two at the outer edges each of about 
i in. bore. For 21 in. from the open end of the 
pot vortical rows of small holes (about i^^* 
diameter) arc also drilled. 'The maUirial of the pot 
is made gas-tight by soaking in melted paraffin 
wax. A largo sheet of parchment paper (which is 
to form the real diaphragm of the cell) is then 
clo.siily wrapped round ilie pot so as to cover tho 
vortical rows of holes, and held in position by 
rublier bands. 

The electrodes are formed of stout sheet nickel 
hoaten into cylindrical form. 3'ho cathode is 
supported with its lovicr edge well inside the pot, 
by leads passing through glass tubes cemented 
with scaling wax into tho holes in tho base of 
tlio pot. 

The centre hole of tho pot having been provided 
with a rubber hung carrying a bulbed delivery tube 
for tlio hyilrogcn, tho pot (containing ilic cathoclo 
inside) is immersed with the open end downwards 
III about 3(K) c.c., of a 0 a(|ueoiis solution of 

caustic potash contained in a beaker of one litre 
capacity. 

'I'hc pot i.s support'd by a glass triangle stand- 
ing on tho bottom of the beaker. The cylindrical 
anode is now fitted into the beaker outside tho pot 
so that its lower edge i« about ^ in. above tho lower 
edge of the pot. A distance of about J in. is loft 
between the parchment paper and the anode. 

Tt is important to steep the anode in concentrated 
nitric acid for I hr. before making up the cell. If 
this is not done the anode readily becomes attacked 
when a. largo currmt is used. 'I'ho cell is cooled by 
immersion in a. large outer vessel of cold water. 
The strength of the electrolyte sliould not bo lcs.s 
than 3";', and it is preferable to work at tempera- 
tures between 25'^ and 30° C. 

A eurrimt of 8 — ]() anifieres mav lie used without 
iiiconvcnienee, the anode remaining untarnished. 
Tiie electrolyte gradually absorbs carbon dioxide 
from the air, but this does not interfcri' with the 
working of tho cell. It is, however advisable to 
renew tho electrolyte onco each nionth. 

I'niversity Chcmi(-al .Lahorniory, 

Cambridgi', 



Jdeefini/ held at Burlington House on December G, 
1920. 
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THE DYESTUFF INDUSTRY. 

HV HKltUEUT LEVINSTEIN. 

Tilt) iiiipoi tal.ion of dyes into this country was in 
fact cxjntrolltKl by Procluniution from February 25, 
1919, until Deceiiibc'r 17, 1919, when Mr. .iiistiee 
Sankey decided that the (Jrder was invalid. On tlie. 
very next day the President of the Board of Traih', 
Sir Auckland Oeddcs, stated in the House of 
Ooramons tliat Ici^islation to secure the necessary 
powers to re-irnpose restrictions would be pressed 
forward in the next session. 

It iniKlit therefore reasonably have b(N.‘n antici- 
pated that this Bill would have btien passed into 
law many months a}j;o. In that case we should have 
been spared the disorganisation of the aniline dye i 
industry which was caused by the larf^o importation ' 
of German dyes durinij; Auj^^ust, September, and i 
October of this year, the nec't^ssity of throwing out ■ 
of employmout lar«e numbers of workpeople en- 
^aRod both in manufacturing and in new construe* j 
tion, and tlvo feeling of uncertainty engendered in I 
the minds of producers and consumers alike by the 
controversy which has recently arisen with regard 
to the Government policy. 

The Government policy was announced in the ' 
House of Commons by Sir Albert Stanley as far 
back aa May 15th, 1918, in tlu'se words, viz., “ that ; 
the importation of all foreign dyestuffs shall lie con- j 
trolled by a system of licences for not less than | 
ten years afU-r the war, in order to safeguard 
this industry against the great efforts which the 
groat Gorman hi ms are certain to make after the 
war to destroy all we have accomplished during the 
war and to make this industry again subservient to 
Germany.” 

As Sir Albert Stanley was careful to siaU*, the 
proposal was made on the advice of a Cabinet Com- 
mittee of Mr. Asquith’s Government and therefore 
had the appro d of Mr. As(piith and his Govern- 
ment. It is Jh’U practically four years sinw Mr. 
Asquith’s Goveiiiment went out of office. Since 
then the proposals have been approved and the 
pledge giv<m to tlie industry lias been roiiewod by 
Mr. Tiloyd George and bis two Governments with 
tlie full knowledge and sihmt aequiescenee of this 
Parliament and its predecessor. 

It will be seen therefore that this i.s not a easua? 
pledge thrown idly acro.ss the floor of the Hoiis<' by 
a Minister in a rash moment. There is no question 
of stampeding the House of Commons ; but, on the 
contrary, great and regrettable delay has occurred 
in carrying out a policy which was agreed upon long 
ago by statesmen of very differont political views. 

The debate on the second reading of the Govern- 
ment Bill for controlling the importation of dyes, . 
which takes place to-morrow, is therefore one of ' 
great importance, for if pledges solemnly made, and | 
on tho faith of which a great indn.stry ha,s been | 
built up and millions of pounds spent, are not rati- 
fied by Parliament or beconu^ a matter for acute 
controversy, with the issue doubtful, nobody in the 
chemical industry will have the least confidence in 
Parliament. 

Consider that it takes five years at a university 
for a young man to become a research chemist. He 
is then, or should be, a good organic chemist, but 
be is not a dyestuff chemist. It will be a further 


two years before he is valuable as a dyestuff 
chemist for the purpose of reeearch. and as a rule 
longer than that before he is useful on the manu- 
facturing side. Our university chemical labora- 
tories are filled with student.s at tho present 
moment, a largo number tif whom have been 
attracted to this science by recognition at long last 
of the extraordinary iinportan(<! of the dye in- 
dustry and by tho promi.se of the Government 
support. Years mu.st elapse before the training 
of tho.se who went to the universities after the 
Armistice is complete. 

Tho.so chemists who have been asked to do some- 
thing which is vital to the State are entitled to say 
to Parliament and the public, ” Having made up 
your mind that you want this industry, be con- 
sistent and do all that may ho noccs.sary to sec it 
through. You want to attract our young men, the 
cream of our profession, and you can only do this 
by giving tlieiri an a.ssured career.” 

1 do not propose to deal with the merits of tho 
Hill. 1 am solely concerned with the preservation 
of the indu.stry. 1 am indifferent as to the mean.«i 
soIccUmI so long as they are adccjuate, but this I 
u ill say ; — No alternative scheme likely to command 
support has boon put forward. The Bill has tho 
great merit in niy eyes that it ha.s the support of 
the great majority of dye users. That i.s very im- 
portant. Further, it must he remembered that 
alternative schemes had l)e(>n carefully considered 
by two Governments previous to this one, by four 
Presidents of the Board of Trade, and that tho 
present Bill embodies the unanimons conclusion of 
many differont men of great i)olitical sagacity and 
experience representing (wery grade of political 
thought of the House of (k)inmons. 

There is nothing in the assistance asked by the 
dye industry which brings it even remotely within 
the realms of party polities or of tho acute political 
economic controversies of pre-war days ; at any rate, 
it is supported hy Mr. Ascjuith and Mr. Runciman, 
as well as hy their succe.ssors and by such authorities 
as John Stuart Mill and Adam Smith. The former 
(Political Kconom]!^ Book IV, Chapter 10) says 
that the only case in which on mere principles 
of political economy protective duties can be defen- 
sible is when they are imposed temporarily in the 
hope of neutralising a foreign industry in itself 
perlectly suitable to the ciicuni,stancas of tho 
country. “ Defence,” says Adam Smith, “ is of 
inneh more im porta nee than opulence.” 

When 1 last addressed a meeting of the Society 
on the dye industry (in July, 1919; cf. J., 1919, 
21Gt) I gave four reasons why a large dye industry 
w'as vital to this country :—0) It is a key industry. 
(2) It gives national security as a guarantee of 
peace. (.3) Tho development of new indiLstries is 
ericon raged by organic revSearch. (4) It is of political 
importance. 

Key Industries. 

vVs Jionl Moulton said on December 8, 1914: — 
“ W<’ have had peace in England, and never thought 
of danger, industri.il or national. Even though 
there may not he another war, there is perpetual 
war going on industrially. It is based on what, 
in the industrial world, corresponds to war in the 
political world.” 

In this industrial war, to use Lord Moulton’s 
phrase, the* struggle i.s for the control of the key 
industries, just as in political war, the struggle is 
^ for key positions, by the maatery of which domin- 
) ance is secured over large tracts of enemy territory, 

1 This point of view has been extremely well put 
I by Mr. Vernon Clay, the Chairman of th^ Colour 
j Users Association, and is very clearly enunciate 
in the first instance by Mr. Riinciman in a speech 
in the House of Commons which has been frequently 
quoted. j 
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The Gorman Interossen Gomeinschaft (I.G.) is mak- in th© germ, and this fact accounts for the present 
ing desperate attempts to recover the monopoly. unremunerative price; and this endeavour on the 
because having once re-established it, they control part of some powerful continental colour-manufao- 
our textile trjvde. They can refuse supplies, they turing companies to crush British competition by 

can quote high prices to other countries, or they hook or by crook is not the only instance of such 

can use the advantage that they hold for the pur- action. Now some may say that with all this 

pose of political bargaining. This is not a fanciful rc<luction in the price of the article, our dyers and 

statement. J will give two inataneea:— printers are not one iota better off to-day than 

(1) Shortly after the armistice, the supply of they were when it was much higher. 1 would just 

dyes in Alsace became a question of diiriciilty to the invite such persons to oonsider what their position 

French, and this difficulty was used by the Gormans would have been it the combination had not been 

greatly to their political advantage. The great broken up. Turkey Ked dyers, printer,?, and mer- 

war development of our industry in England .saved chants, each and all of them, would have been at 
US during the l*eace ConfereruHi from similar cm- its mercy; and if it ha<l .so pleased the German com- 

barrassment. The Germans were unable in our hinalion, it might even have stopped our export 

case to use their predominance in the supply of trade in Turkey Red or Alizarin dyed goods by 

dyes for bargaining pnrjio.ses. exacting prohibitive pric<*s from our consumers, and 

(2) The first practical method for the manufac- thus diverted this important brancli of the dyeing 

ture of Alizarin was pat(‘iit('d almost simnltaneoiislv and printing irado into the hands of German manu- 

in Germany and in England in .Tune of 1809. The faeturm's and merchants.” 

English patentee was Perkin, the German patents The expression “key industry” had not been in- 

were acquired by the Badiseho Co. Both patentees vented, but already so early as 1881, it was clear 

exchanged licences, so that JVrkin obtained a that the mnnnfaeture of Alizarin Rod was not one 
monopoly for the maniifacturo of Alizarin in this which could be safely left in the hands of a German 

country. In 1874 Perkin retired from business. trust. The miinufacturers of dyes arc now com- 

ilis works were .sold to Brook, Simp.son, and Spillor, hined together in the I.G,, which controls the manu- 

who in turn sold out later to Burt, Boulton, and facturo not only of this important dye, but of every 

Heywood. Perkin aidually manufactured a ton otlier dye. 1 need .say no more on this point. Past 

of Alizarin Red in 1869, and in the following year j history and pa.st experience arc surely sound guides 
he produced 40 tons, while the Germans only eoin- ! policy, 

monced manufaiduring in 1871. In that year they The formation of the British Alizarine Company 
produced 150 tons, while Perkin manufactured saved the Turkey Rod dyers. What was the result.^ 

220 tons. Two yinirs later, viz., in 1873, the Ger- "Jbo Germans first did all they coi^Id to put this 

mans already manufactured 21 times ns much as company out of business, and finally in 1900 they 

Perkin, and a few years later they completely nindo a Convention which includcfl tlie British 

dominated the supply. This was due to the com- Aliz.arine Company. Under this Convention the 

morcial onterpri.se of those directing the Gorman British Alizarine Company was allowed to manu- 
factories, not to their superiority in science or facturo a certain quantity of Alizarin Red, and to 

large-«caio manufactnro. The German mannfac- ‘T at a fixed price. This quantity was not a 

turers themselves travelled, establishing agencies all barge quantify, hut the sale was guaranteed. It 

over the world, while the British rested content '''as quite inadequate^ to supply the needs of this 

with issuing circnlars warning their enstomers country and of the Empire, and when war broke 

against using inferior foreign-made goods. In thi.s there was in eonseqnenee an acute shortage of 

way by 1881 the Germans had secured so gnnit a Alizarin. The agrcvnient <mtirc]y restricted de- 

hold on tlie inarkid, that tlii'y combined togt'thcr velopment. The (ompany just made the proportion 

and formed tlic first Alizarine Convention with a Alizarin wliich they weia' pcrmitti'd to by the 
view to raising prices, Theri' was no Patent Raw Germans, and sold it at the price fixed by the Ger- 

in Germany in those day.s. That is wliy there was mans. I sav tliis l>ecause the position of the British 

more than oiu; inanufaetnrer in Germany. As a Alizarine (>)mpaTiy has been cited as an example 

result, tho Germans cleared €1 ,(X)0.()0() on this dye 'd bow .aniline dves can he made in this country 

alone in one year. Tlie next year, 1882, the year defiance of the Germans, and tho business dc- 
hefore tho expiration of the patont, the Germans V'doped snec'essfnljy in the face of competition, 

issued a famous circular in which they threatened There were people who did dovi'lop their husineas 

to stop supplies to British consumers unless they Ibis country without making arrangements with 
agreed to extend their contracts at a fahnlons price ^be Germ.ans. hut their growth, like that of tho 

for 12 months after tho expiration of tin* patent in British Alizarine Company, was restricted by the 

1883. The Scottish Turkey Red (lyers rc'plied to overwlielmine competition which they mot. The 

thi.s coercive circular by going on to short time conntrv ia under a great debt to those' energetic 

in onlc'r to conserve their stocks. They then formed ‘ible consumers who fonndc’d the Briti.sh 

a now companv. a co-opc-rative company fo buy Comp.any when threatemed hy tho German 

Afessrs. Burt. Boulton, and IIcywoo(r.s works. Asa Alizarine Ckinvention, and their action was, as far 

result, the first Alizarine Convention came to an ^ know, the first one taken by consuim'rs to 

end in 1885. Prices, which had been dropping rmider themselves, if ojily in one dvcsluff, not en- 

ovor oinc-o the formation of the British Alizarine tirely dependent upon the German Convention. 

Company, were then reduced to an unrcniiinerative 

level. Tho extraordinary profits made by the Ger- Scrtirifij as (i (iuaranlep to Vc.acc. 

man dye industry through the Alizarin monopoly 
enabled them to writs* off tin* cost of their works, 
to reconstruct them with linge laboratorie.s. and to 
man them with skilhKl research chonii.'^ls. At that 
time about one-third of the entire consumption of 
Alizarin was used in this (xuintry, so that these 
profit#} were made to a great extent out of the 
British consumer. In 1886, in an addres.s to this 
Society, my father spoke as follows : — 

“ It is the development of tho Alizarin indus- 
try in this country that our printers and dvers have 
to thank for a cheap and unlimited supply of 
Alizarin. It was the development of this new 
industry which the combination attempted to crush 


The imporfanceof the dye indu.stry for national de- 
fence is, I think, now generally ndm’ittod. I see from 
an answer given by Mr. Churchill to Mr. Grattan 
Doyle on Novcml)er 25 that the reports of the Com- 
mission which went to Germany early in 1919, and 
of Brigadier H. Hartley, may po.ssihlv ho published 
in the near future. Of course, as Afr. Churchill 
admitted, the War Office is well aware of tho funda- 
mental part playerl by the German dyestuffs in 
keeping the German army in tho field, but I will 
repeat that every toxic substance put in the field 
bv the Germans during tho war, with an insignifi- 
cfint exception, was made by the German Dyestuffs 
Trust, the I.G. These substances were made by 
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methods 46vi8ed by the I.G. in plant suitable for 
the manufacture of aniline dyes and of inter- 
mediate products. They contributed to the chemical 
warfare organisation of Germany: — 

(1) Great, flexible plants suitable for making 
almost any organic substance on a largo scale at a 
short notice. 

(2) A highly-skilled personnel, capable of succe«:s- 
fully conducting the largo scale manutacture ot 
complicated organic substances. 

(3) A large rescuirch stalf, c'xperienccd in making 
laboratory processes suitable for technical scale 
work. 

It is said by some that the next war may not bo 
a eheniieal war, but a bacteriological or a physical 
war. If wo cannot produce a counter, the next war 
will ec'rtaiiily be a chemical war, and the results 
will bo extraordinarily quick and decisive'. Wliy 
Was the last war in its later stages a chemical war? 
After the battle of the Marne the Germans selected 
chemistry ;is tlieir most likely mc'ans of efl'oeting a 
surprise because they were the solo belligerent 
possessing a large dyestulfs industry. Chemical 
warfare only failed to bring tliem a decision partly 
because they did not believe in their own weapon, 
and therefore vvu'ro not prepareni to follow up the 
rc^jults obtaiiusi, r.r/., the use of ( hlorinc at the 
second battle of Y[)res, and partly beeause they 
used their products on too nari'ow a front to sc'cure 
a strategic result from the initial siiri)rise, t'.f/., 
the use of mustard gas. 


does the inventor of a new laboratory reaction do 
if ho has no such organisation behind him and if 
ho is not backed by a large manufacturing concern 
able to assist in its technical development on the 
largo scale? He can only sell his inventien to those 
who have. AVhat is required for this technical 
development? A staff of* experienced technologists, 
a plant design section, a constructional engineering 
section, and, above all, the money to carry out the 
work on a large scale. The lalioratory chemist is a 
pure research chemist and has, in iny experience, 
neither tlie knowledge nor the desire for large- 
scale work. The qualities which make for success 
in these two bratichevS are different .and seldom com- 
bined in one person. 

Thus the process of fixing atmospheric nitrogen 
in the form ef ammonia was in a sense invented by 
Professor Haber, but its technical development w'as 
entirely due to the Badische Co., and its commercial 
value is enormously enhanced by the fact that it is 
exploited by a dye^ trust. Could Haber have de- 
veloped this invention himself without the aid of 
Die Badi.sehe Co,? The process should really be 
(‘ailed th(‘ HalKw-Bosch, not tlie Habi'r process. The 
first Badische .synthetic Indigo w'as not discovered 
at Ludwigsliafen, but by Hciimann, professor of 
chcinisiry at Ziirich. Could Hcuinann have dc- 
volopcxl his invention? The reaction was technically 
valueless and only became a commercial success 
{ after a great deal of money had l>een spent upon 
it by the able technologists of the Badische Co. 


All the Ixdligereiits would have u.sed elnuiiical 
means to effect their military objects on a more 
Htupendous scale than w'as already the case in 1918 
had th(^ war dragged on to a further Spring cam- 
paign. Already at the end of 1918 70% of the 
casualties w'cre caused by gas. 

So long as tluMo is no counter to the rapid pro- 
duction of toxic Hubstan(;('s in Gerniany, the wxirld 
18 not safe; the inenaco of the Rhine factories lies, 
not only in their g('ograp}iical position, but in the 
fact tliat tliey are uni(jije. 

That tlie lu'xl war w iii liegin as a chemical war is 
certain, because it i.s an arm which has now te'cii 
tricfl, tin* principles of which are well known to 
Mildiors. Larg(! appropriations have l>een im'd hy 
C/ongress in America for carrying out chemical war- 
fare rescarcdi, and very dra.stie steps have Ix<cn 
tak('n in tho CniU’d State's to saregiiard their dve 
industry. 


It is said by some pi'ople that tlo' onlv thin' 
necessary to enable, the British dyestuffs in'" 
dustry to hold its own against the German I.G. i: 
to give it su/li( i(uit. money for research. I'liere^ is m 
stronger protagonist of n'seareh than I am, hiil 
it is my ofiinion that the mere endowment cf lahora 
tory research- and this J presume is meant— wonh 
not lead to any practical results. The creation ol 
a great industry fioni a laboratory reaction or in 
yention is not an antornatic pro'ci'ss. Organise! 
industrial researeli can only bo .sueeessfully carrier 
out— and spasmodic research is of no impcjrtanec'- 
by great organisations willing to devote sums ol 
money not only to employing a large scientific staff 
bL c for experimental work on a large or semi-larrr 
scale, and to erect groat factories. This presup- 
poses a great industrial organisation with technical 
Gxperienixi and a commercial oignnisation of sufli- 
cient insight and imagination, extending over tin 
markets of the world. t '>vir rue 

.J}!" the labornlflry ivork i« a comparatively 
To of n new industry 

nL® ^ ^ la^ratory research for industrial pur- 
poses, unless the conditions for large-scale exploita- 
tion exist, would seem a curious procedure. What 


There are numerous other examples, in- 

candescence mantles, argon and the i-watt lamp, 
helium and airships. The ammonia-soda process 
was pate'nted by Dyar and Hemming in 1838; yet 
it was only in 1865 that Erni'st Solvay, the creator 
of the industry, was able to start a w'orks near 
(diarloroi. Even after Solvay had shown the way 
in 1873, Liulwdg Mond, a man of outstanding talent, 
who obtained a liccmo from Solvay, risked all the 
capital that he and his partner had at Northwich, 
and only after incredible anxiety, assiduity, ex- 
perimentation and failure the great firm of Brunner 
Mond emerged suece.s.^fully. 
j Did the discovery of viscose hy Cross and Bevan 
I er<>ato the artificial silk industry which Messrs. 

I Courtaulds now dominate? Everyone knows that 
; that is mot so. 

We Iiav(' to-day magnificent research organisa- 
j tions, directed by some of tho most brilliant and 
I original minds in the. country, staffed hy tho be.st 
: young chemists obtainable. We spent on these 
organisations, ('xelusive of capital, over £100,000 
last year; we employed last year 100 academically 
trained research chemists, C-ouId we have spent 
more.? I think not at this stage of our develop- 
ment. We ho|X'i in duo course to employ far more 
and fo spend greater sums on re\search. But the 
development of research must b(^ proportionate to 
th(‘ capacity of flu* factory organisation for making 
a profitable use of aeientifie work, jnst as tho de- 
velopment wliieh the factory ran undergo is purely 
a funefion of the sucof'ss of the commercial organi- 
s.ation in promoting sales. That is the essence, the 
vital point is harnessing scit'ner', industry, and eom- 
nu'i'ce. 


<\tnclasioH. 

• 

Tl w'e dt'sire our textile trades to flourish, un- 
hampered by conditions or restrictions imposed 
upon them by a foreign trust; if we desire to carry 
(>n our lives peacefully, without a constant menac'o 
from those great factories on tho Rhine, potential 
.arsenals; if we de.sire to train oiir young men in 
tho pursuit of chemistry to organise progress in 
tho inventive industries, and not merely to rely on 
our staple industries while other nations more pro- 
gressive launch out into the unknown; if we desire 



320 T LEVINSTEIN.— THE DVESTDFP INDIJSTRX;: \ tBee. M. 


these things, or any one of them, wo will, as a 
nation, take any measures which may bo necessary* 
now and during the next few years to establish the 
coal tar colour industry in this country. 

Discussion. 

Sir William Pkakck, M.P., said tliat lie had hccii 
a member of Lord Balfour of Btirlc'iji^h’s Cominitteir, 
which nearly five years a^o had first made tlio 
recommendation that key industries should he sup- 
ported at any risk and at any cost; that had been 
the lieginiiing of (uivernment policy. One of the 
difficulties of tlie jua'sent RiII was that in the few 
years before tlu' war tlie textile industry i»i tins 
country had been Ireatial by the (iernians with the 
greatcfit consideration. The iiidusli v had not only 
had the most lavoiirod clause with n'^fard to prices 
but he believed dv( s bad been sold in this country 
to the textile industry at prices lowi'r than in 
Germany or any otluT country in the world. More- 
over, the big (jlerniaii organisations had sent their 
agents over liere to give full information with regard 
to the application of a colour. The prices of German 
dyes having heiui so low, it had lieen no eneourage- 
nient for anyone to enihark on the dye industry 
hero on a large scale without Government help. 
Dr, Levinstein liad made one very good point as 
tn how the textile industry, if it went back to tbcs(‘ 
conditions, might find itself some day with its 
supply of dyes refused in the interests of tlie Ger- 
man textile iiidu.stry, but even apart from that, 
there was something national at the hack of the 
Gorman dye industry. In 1918 the Germans liad 
made 100,000 tons of ammonia from atmospheric 
nitrogen at a co.st of roughly £5 jior ton, and in 19M 
the wholo of that had l>een plaecxl on the European 
market at £T1 per ton. TIk* Germans liad know n that 
if they went into a world war their .stocks « f sodium 
nitrate would soon have bcmi exhausted, and they 
could not have carried on for two years hut for the 
Haber process. What had b«‘eii our jiosiiion eoni- 
ared with Germany whmi tin* war hroki' out? The 
rst thing that liad come into prominonci' in the 
war had been anhydrous sulphuric acid. The total 
demand for anhydrous sulphuric acid in thiscountry 
before the war had boon under oi)0 tons per wark. 
but the Germans had been producing ID.OOO Ions a 
week and possibly more. Directly we had conm to 
manufacture nitroglycerin or guncotton or T.N.T. in 
large (juantitios we in tliis country had lM*en in the 
greatest distress ow'ing to the laVk of ‘^iifFu ienlly 
largo plant. In regard to high explosives, we 
had again been nu't with the fact that there 
had Iwien not only insutfieieiit oleum, hut no 
manufacture of T.N.T, on any .scale at all in this 
country. At the time the present Prime Minister 
had stag'd from the Front Bench that, thanks to ' 
Lord Moulton, we had seenn'd an anifile supply of 
high explosives for ourselves and our allies, thi're 
was not 20 tons of T.N.T. |)ci w , ek being madi* in 
this country. Our r<‘(pjircmen1s a< the eml of the ‘ 
war had lu-en about 2000 Inns, l/j the same way ' 
there had Ixxui at that titi-e no plant in this 
country capable of producing a lnrg(‘ quantity of ■ 
chlorine, or even of hydrogen. ITe believed w'e'bad 
nearly lost the war becan.s<‘ we liad no mustard gas 
sliclls. The risk we ran Inol heoii frightful. Who i 
could say that 1 he same filing would- not happen 
again if W(' ditl not posM'.ss .a largt* *organic ami 
synthetic chemical industry in this eonntry? It 
was nece.ssar.v in the interesis of this cnunlrv, from 
the peace point of view, quite apart from tlic’possi- 
bllifcies of war. that tliis industry should l>e allowed 
to establish itself. Tt w’as imperative that the 
Government should pass this Bill in the interests 
of the nation. 

Prof. H. E. Armstrong said ho hoped that a 
copy of Dr, Levinstein's address would be sent to 


©very member of the House of Oommon^^ It was 
unfortunate that it had not been delivered in tiAe 
to produce an effect in connexion with the second 
reading of the Bill, because ho could not imagine 
I anything more likely to lead to a sweeping vote in 
I favmir of it. On the whole, they would bo inclined 
j to agree with Dr. Levinstein that research, after 
all, was no gocMl if carried out merely from the 
! acadmiiic point of vitnv ; that it had to bo put into 
I practice to makc^ it of value. At the same time, ho 
i toll that Dr. Levinstein had, ho was sure uncon- 
sciously, very much under-rated the value of ideas. 
The whole trend of late years had been very much 
in the direction of carrying out r(;searcli work for 
j the sake of the niomy to bo made out of it. We 
I should he r.iising the wrong typo of man if we put 
j that view' forward, as had been the case lately, 
i Over and over again he himself had expressed the 
! view’ tliat the failure in this country was a cora- 
; mercial failure, due to lack of commercial insight, 

! lack of bris'idth of outlook, on the eonimercial side, 
and tliaL w'us one of the points which ought to be 
, brought before the Hou.se. If thcro had not been 
j this entire lack of foresight on the part of inemlwrs 
I of the House as a whole we should not bo in the 
jiarlons position we were to-day, because they had 
' not been sufiiciently informed to appreciate the 
valiu' of .science. It was the very fact that the 
Germans had had this foresiglit tliat had given them 
their pre-mninenec. There was no better evidence 
■ of this than the fact that tlie Badi.sche Comjiany 
had oH'ered Dr. Emil Fischer CoOOO a year W’hen 
he, a young and unknown man, had discovered 
I he nature of llosaniline. Dr. Levinstein’s mam 
i argument was a sound one, that this country was 
bound to fail if it <lid not develop the jiartieular 
type of industry which ho represented, hut the sub- 
.jeet must bo looked at from a very much broader 
point of vimv than that which Dr, Levinstein had 
, ()ut before them. If we W'ere to develop our agricul- 
Uiral re.soniacs and intensive enUnr© to the neces- 
sary extent to meet the requirements of our grow- 
ing population it would Ik' through the agency of 
the organic chemist, and we must (sinvinco our 
legislators of 1 lie absolute need to develop this 
fiarticnlar indn.strv and of Ihe importance of 
oiganic cln'inists for its progress. 

-Mr. E. H. C\hu agreed as 1o the vital importance 
of the organic chemical industry to this country, 
hut pointed out that it was not alon^ the dye 
industry or that part of appliivl organic chemistry 
that was concerned witli th(‘ next war, but the 
development of biochemistry, the advance of our 
knowledge of the vital elements for the preservation 
of lif<‘ and for the destruction of life; that was the 
type of w’ork which wa,H hound to diwelop, that 
branch of our industry wliicli was concornccl with 
the prcKluction of drugs and chemicals of that typ<». 
It was tor that reason ho was convinced that it 
was of vital importance tliat not only the dye in- 
dn.stry, but the whole of the organic chemical indus- 
try should ho preserved in the interests of peace 
as well as war. With n'fercnce to what Prof. 
Armstrong had said as to the value of ideas, ho 
had not understood Dr, Levinstein to S)x\ak dis- 
paragingly of the value of idca.s at all, hut rather 
to the effect tliat iflcas, even with a well-paid 
chemical staff, cost les.s in money’ and le.ss in patience 
than did tho technical scale experiments, which 
required not merely largo .sums of money and good 
( hemists, but large sums of money for workers on 
the ('ngineering side, and so forth. He alluded 
to this bccau.se the Briti.'^h DyostutFs Cor|>oration 
and other dyestuffs eoin panics w’hich were operating 
in this country at the present time had not had the 
least chance of e.stablishing their industry. Even 
if, during tho few years they had been at work, 
they had had full opportunities, the time would not 
have been sufficient to put them in a position to 
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oompete oi^nly with an industry so highly de- 
veloped as it was in Germany, but th^ companies 
had been working under war conditicgis and had 
not had anything like the proper opportunities. 
Therefore, not only must we expect to spend a lot 
of money on the technical scale experiments, but 
wo must expect to exercise giM'at patience in 
seeing a lot of mistakes made, and it was only by 
overcoming these mistakes that ultimate success 
would he obtained. 

Mr. R. Waddington, M.P., said that he, together 
with many of his colleagues in the House of Com- 
mons, was satisfied that the Bill w’hich had been 
preeentod by the Government w'as the best solution 
of the problem and would give the greatest satis- 
faction to the textile users, and at the same time 
be the best means of building up the dye industry | 
in this country. | 

Sir CJiiEMF.NT Ki.NbocH CooKM, ^r.P., sai<l that ho 
personally was in favour of the Bill, and several 
other members of tlie House of .Commons who had 
spoken to him on the subject were all agreed that 
the Bill was a good one and that they would support 
it. He had no doubt whatever that the second 
reading would Ikj passed by a largo majority. 

Dr. M. 0. Forster said that Prof. Armstrong | 
had referred to the question of commercial incen- 
tive to organic research. On that point he agreed 
with Mr. Carr’s remarks. Ho liad not under- 
stood Dr. liOvinstein to say anything diminishing 
in any sense whatever the importance of ideas. ' 
What Dr. Levinstein had done was to emphasi.se ; 
the need of incentive to research; he regarded that 1 
as of tremendous importama'.. His own view was | 
that a subsidy for the dye industry on the scale 
which would be required, i.e., a scale which would I 
practically maintain the industry whilst it was not \ 
selling any goods at all, was impossiolo. He could I 
not imagine anything more dfunoralising to the i 
staff of (he Corporation from the scientific stand- j 
point than such a situation, IxuMuse, delighted as 
they all were to do wliat was called pure re.scarch, j 
and splcridhj a.s it was as a menial development, | 
nevertheless, it wa.s an ineentivo to these workers { 
to think that they might hop(‘ that something use- 1 
fill would arise from what they were doing, li they ! 
wont oil year after year seeing nothing useful aris<' ' 
from what they did in the laboratory, if they merely ^ 
s.aw their record.: Tded ;ind no goods sold, he could ! 
not imagine that any more young men would be 
inclined to go in for the study of organic cliemistry. 

In his opinion the dye industry was not really a key 
industry, but merely a branch of the L^xtile indus- 
try. Had tlie textile manufacturers fifty years ago 
taken that much broader view of the dye industry, 
and subsidi.sed it by setting aside a percentage of 
their profits, they would have enabled an industry 
to be built up ill tliis country just as it nad been 
built up in Germany. 

Mr. RfXJiN,\l.D B.Bkoivn said that the correspond- j 
ence, not only in The Times of T.oiidon, hut also in : 
The Manehesier (riiardinn during th<^ last fortnight I 
or so, liad shown a most remarkable diversity of | 
opinion as to the advisability of the mea.snre now I 
being brought forward and as to the prc'cise terms ! 
of the Bill which would meet with the fullest .sup- ' 
port. One argument wliich was eertuin to be ad- 
vanced, but will ell, perhaps, had not been con- 
sidered Bufficiently that evening, was that if we 
could not get constant supplies of German colours 
our textile industries here would suffer severely, 
and therefore w'o should suffer in competition in 
foreign markets. That was probably an argument 
of which th<% most would be made in the House of 
Commons. He believed he was correct in saying 
that the strongest opposition would come from the 
Calico Printers^ Association, which represented user;! 


of specially fast dyestuffs which were not yet pro- 
'duced in this country. Whilst that was to some 
extent correct, it wa.'i necessary to point out that the 
Bill did not entirely prohibit the importation of 
these special German dyestuffs at present, but 
merely' said that they were to be imported under 
licence, and that it the Committee, wliich consisted 
of a majority of colour iiser.s, txmld prove to the 
satisfaction of the Board of Trade that thesi' colours 
were necessary for their particular industry and 
were not heiiig produced in suffieient quantity or of 
a. siifiicicnlly good quality in this country, then they 
could be imported. As Dr. Lt'vinsteiii liad said, 
there were va.st numbers of chemists being trained 
in the colleges in tin's country, and it might reason- 
ably ho hoped that the indu.stry, given a few years in 
wliidi to build it.^elf up, would, with the aid of these 
young chemists, he brought into sucli a position and 
gain such I'xpcriimw on the commercial side that 
all the mu'ds of this country could bo met. it was 
neccssaiy to build uf) the industry by tho co-opora- 
tion of science, technology, and commerce, and only 
ill that way would it bo possible for tho full range of 
colours required by the textile Industry to bo made 
available. He did not iKdievc^ in the argument that 
tho (jJermans would refn.se to sell colours if the Bill 
went through, but he did bedieve that they would 
do all they could to kill the dye industry in this 
coiiiilry if the Bill was not passed. Ho did not 
agree with Dr. Forster that tlie dye industry was 
a hramh of the textile industry. It was much wider 
than that, becau.se it toiu-hi'd many trades, such as 
the leather trade, the paint trade, the paper trade, 
and others which strictly would not be called textile 
industries. As an industry itsedf, the dye industry 
was of the greatest importance for our national 
industries and national life, and he hoped that 
llio.si' Members of Parliament who were present 
that evening would l>c convinctxl of the urgency of 
the Bill and he Rirengthcncd in thedr conviction of 
tho necessity for it. 

Dk. Stepre.n ISIi./vEr, strongly deprecated tho 
manner in whi( li tlii.s matter had been left until tho 
very Ia.st minute. ()wing to the disgraceful manage- 
ment of this business by succi's.sive Governments 
during the last few years, tho country had been 
brought to such an extraordinarily dangerous posi- 
tion, rt was far more .serious than had been in- 
dicated in the di.scussiou. The trade had now got 
into a state that only the very promptest measures 
could save it from absolute extinction. 

Mil. W.-M-TEH F. Reid recalled the important part 
\vhi(li Dr. Levinstein’s father had played, not only 
ill di'veloping the dye indu.stry in this country, but 
also in fighting the (J(‘rman monopoly and in regard 
to patents. J^atents had been the means of con- 
trolling the German interests in tliis country and 
fighting the Briti.sli. Mr. Ivan Levinstein had been 
a memlx'r of a deputation to the Board of Trade 
at the lime Mr. Lloyd G(>orge had been Pre.sident, 
and ho (Mr. Reid) bail represented the Society o1 
(’Iieniical Indu.stry on that occasion. One of th- 
points brought before Mr. Lloyd George had bee’ 
that the fixation of iiitrogmi from the atmosphere 
was tlu ‘11 being developed abroad, and that if it was 
not estahlislu'd in this coinitry before the outbreak 
nf a war wo should find ourselves in a very awkward 
position. M'\ Lloyd George had at once asked for a 
Hinall oonimiiteo to lie nominated to confer with 
him on tho matter. The result of that had been 
the intrmliiction of tho compulsory working of 
patents in this country. Tliat had had one small 
effect, that the Geniian.s had erected a moder fac- 
tory in this country. Nevertheless, it ha^ had 
some practical effect, but the Courts of Law had 
given a decision which rendered this absolutely use- 
less in tho same way as a recent judgment had done 
ill regard to licences for importation. Chemists 


322 T 


WILSON AND IMISON.— DYEING OF ARTIFICIAL SILK. 


IDco. W. IWO. 


ought to take fiomc steps to see that the regulations 
that were passed and the advice given to tho 
Governmnt by the law officers was advice that was 
really of some use. With regard to reaeanh, he 
quite agreed that research alone was of little use; 
it was only those who wore in actual contad with 
industry and who hud the means of utilising the 
raw material who could put it to proper use. An 
inventive head was roquirotl, and this was a matter 
W’hich should bo thoroughly considered in the 
agitation for large sums to he six'nt on research 
work. 

Mr. W. IMacnab said that a great deal liad la'en 
made of the fact that in spite of our uiiprcparcd- 
ncHS wo had Avon tlic war. That was perfectly true, 
but it was not realised that the cost in money ol 
the improAdsation tliat had to he resorted to and 
in the suffering had Ix-eii cansc*d by our lack of pre- 
paredness. That Avas an aspect which sIhaiiM not 
be ovcrlook(‘d in regard to the future. 

Mr. W. J. V. W(»oLcorK, M.l’., said tliat it 
must not he imagined that the (ioA’crnment's 
Bill was purely and Hini])ly one for tlu' [uo- 
hibition of the import of foreign dyes into this 
country: it was a Bill for the estabiislunent of a 
dye industry in this country. It was not proposed 
to prohibit straight away the wliolo importation 
of German dyes into tliis country Avithont any con- 
sideration for tlic textile manufacturers; lu'itln r 
Avero they asking, as <ly(' inakeis, for protection 
which Avould give no spur whatever to progress in 
the industry. On tin' contrary, the dye makers 
said that if they had the Bill tlicy wtn-e prepared 
that the policy of the Lic<nsing Corn lu it tee slienld 
bo to ask the British dye maker to tIemonstrat(' 
that ho could produce the dyes la'ijuinal hefor*’ 
there was any tliought of cutting off the ;ie' (*ssniy 
supplies. That, to his mind, was one ot the best 
features of tin' proposals, and he personally would 
never ho a snpporti'r of any protection for any 
industry Avhich Avonid cause tliat industry to go to 
seed and rest on protection. Sinh a conrsi' Avonld 
not establish a dye iiidii>iry in this lountry. 

Mr. E. V. PlvANs said that it w.i< impossible 
under the present conditions to stand up against 
the form of competition that (.’ermany Avas able 
to provide at the moment, and Aiould la* even 
more able to do in the futuia'. nidr.ss some foi ni of 
legislation were brought in to deal Avith it. 

Dr. Lkvinstftn, in reply, said that I he degree 
of unanimity Avhicli Inid been shoAvn Avith regard io 
the paper Avas greater than aaus U'-nally obtained in 
a meeting of (hemists. They Avero fortunat4' in 
having Sir WTlliam Pearce as their juotngonist in 
the House of Commons for the Bill, and lie liad every 
hope that the result in the House of (aimmoris 
AA’oukl bo as uiianimoiis as the pr<‘scnt inoeting. 


Communications. 


THE DYEING OF AKTIFrCIAL SICK,* 

BY THE LATE LEOXARD I’lIIETI' AA II,SO\ ANT) AIARJORTE 
T All SON. 

The dyeing of artificial silk lias, as a rule, Ixaui 
considered to bo practically idcntiial Avith the 
dyeing of cotton, but since it has a greater affinity 
for (jjyestufffi, and unovenne8« in shade is oeeasion- 


• Tbo reading of this paper at the mcetiug of tlie jarmingham 
Section on October 2l8t was cancelled owing to the sudden death 
of Mr. WIteon on October 16th. 


ally ob.served in the dyed material, it was thought 
desirable to investigate the dyeing of viscose 
I artificial siUc from a fresli standpoint. 

It has hitherto l)ecn assumed that all direct 
I cotton colours aro as suitable for use with artificial 
silk as Avith cotton, but recent research has clearly 
' .shoAvn that only a limitwl number can be considered 
I to bo eminently suitable from the point of view of 
I giving even eifects. The reason for this is that 
nviny^of these colours are extremely sensitive to 
those small differeiux'.s of dyeing affinity which arc 
at pre.sent liable to 0 (‘cur occasionally in artificial 
.silk, as indeed they do in all textile fibres, but 
Avhich ill the case of sliort fibres, such as cotton and 
Avool, are conceah'd by the mixing of a v’cry largo 
iiuinlxu- of fihro.s to form a thread. 

^ Among the sulphur colours also there are many 
' which aro very sensitive to variations in the 
' ulflnitv for <lve.s of the artificial silk fibres but 
‘ fortunately the “even” or Ir^s s<:*nsitive co purs 
I of this clas.s include shades Avhich help to nil in 
' tlie gaps in the range of “even” direct cotton 
colours. By the term “even” as .applied to dye- 
' '^tulfs in this connexion is meant the property ot 
the 4 lv.‘.stiilf of giving an equal depth of colour on 
Hi iificial silk fibres of ditferent affinities. 


'ramiic aci<l, Avliich is used as a mordant lor basic 
ilve.tutf^, is taken up hy the thread like a dyostufi 
and i)ch:ivesto a (vrtain ('Xteut in tiu' obitM-t ion able 
manniu- of many of the direct cotton and sulphur 
colours; thus, if there are irregularitie.s in the 
artificial silk, the hnsic colours when list'd with u 
tanni(‘ acid mordant may give uneven results. 
When' they are ustsl lor topping 
1 he final result is doFxnuleul upon the cfTcLt 
oljt aim'd Avith tlu' liotlem colour. 

.Skv Blue K.F. is one of the <lycs which is 
fiaMpiently councctcil with c-omplaints of uneven 
ih'em<% but recent n'searcb has shown that if there 
are some coiispicuouH offenders in tins respect , 
ihciv arc others, e.g., Chrysophcninc G., ot Avhich 
no complaint can reasonably ho made since they 
coiisist('ntIv give ('A('ii shades when u,sod m the 


Methods have bcui di-vjsed winch 
measure tlu' exts?nt to Avhich a dye, stuff can exhibit 
uiicv«'nness. A large nuinhc'r of dyes have bei'n 
tested and, according to tlie degree of cyennesB 
wbicli they show with film's of known different 
aftiniti«'s, whi'ii dyed umh'r standard conditions, 
have bei'ii classified as “ even,” “ moderately oven, 
and “ uneven.” 


' No superiority in n'spcct of <'venness can he 
claimed for tlio products of the (ierman dyeworks. 
i A given dve.stiiff, Avhether it be laliellcd Diamine, 
i bxannne, Dianol, or Pararnine, will be classcxl as 
I “ even ” or “ uneven ” (as the cas<; may be) accord- 
’ iii<»' to its consititutioii and bcliaviour, Avhich are 
' indep.'udent of its (h'rman or British prefix. For 
' example. Diamine Skv Blue F.F. (Cassolla), 

: (’hlorazol Skv Blue F.F. (Brit. Dyestuffs C/orp.), 
and I’hlorannne Sky Blue F.F. (Saudoz) are all 
“uneven,” a.s are also Diamim' Black B.H. (Gas- 
^clla), Oxainino Black B.H. ( Badisclic), Melan- 
■ tlurinc B.H. (Soc, Chern. Ind. Basle), Melan- 
flu-riiic B.H. (Clayton Aniline), and Chloramine 
Black B.H. (Sandoz). On the other hand, Sultan 
Vellow (;. (Brit. Dyestuffs Corp.) and Chryso- 
phenine (». (various makers) are “ even,” while 
(kjtton Bed 4 B. (Soe. Cliim. Ind. Basle), Bonzo- 
purpuriu 4 B. (Sandoz), Bonzopnrpurin 4 B. (Brit. 
Dyestuffs Corp.), and Diamine Bed 4 B. (Cas.sella) 
; are “ moderately even.” 


It has been found, however, that evenness (at 
normal dyeing temperature, C.) varies accord- 
ing to the molecular weight of the dyestuff used; 




th« ari’angeniGiit of the groups in the molecule and 
their nature have, apparently, no real effect. Ihe 
dyestuffs of low molecular weight give very even 
results under normal dyeing conditions, although 
the silks may vary considerably; while with the 
same irregular silks the dyestuffs of high molecular 
weight give uneven results. For example, Roso- 
pheninc 10 B. (mo), wt. GOO) is even dyeing, whereas 
Dianol 8ky Blue (mol. wt. 992) is very uneven; 
Indoino Blue (mol. wt. approx. 521) is very even, 
but Dianol Fast Pink B.K. (mol. wt. 044) again is 
very uneven; Diamine (Ireen B. (mol. wt. 812) is 
fairly uneven, and so on. The result is th.at fabric 
njade up of artificial silk of varying affinities will 
Sjhow vai’iaiioMs in shade when dyial with dyestuffs 
of high mol. wt. and a practically even (ffect if 
dyestuffs of low mol. wt. are employed. 

'The lists giv('n b('Iow show tlie direct cotton 
colours which have been tested classified ns tbos(‘ 
showing good evenness, those of moderate even- 
ness, and the uneven ones, determinations having 
been made b.v d.yeing at 50'^ C. The lists may in- 
cJud<‘ the same dyestuff under more than one name 
Old must, for tlie pi’esent, bo regarded as pro- 
visional and Kubjoct to alteration as research pro- 
ceeds. A large numlu'r of (Jerman dyes which hav<‘ 
been tested ai e not iuclud<'d. 

Fvfn Dvks (DiiiEf t Cotton Coloi’tcs). 

— (.'blora/ol Kiel A., Chlora/.ol Pink R.D.. 
f 'liloi-a/.nl Fast Bordeaux B., Dianol Fast Red K., 
Dianol Fast R(h 1 F.(4., Congo Corinth G.W., (Vmgo 
Rubine (all British Dyestuffs Corporation), Cldor- 
aniiue Red B., Chloramine Fast Red F. (»Saudoz), 
Rosophenine 10 B. (Clayton Aniline), Hosanthrem' 
B,, Rosanthrono R., Rosantbrone Bordeaux B., 
Cotton Red C. (Soc. Chem. Ind. Basle). 

liroini.- Cblorazol Brown O.U, and Dianol 
Brown (CM. (Britisli Dyestuffs Corp.), Trisuipbon 
Brown M.B. and Cbloramim^ Brown 2 R. (vSandoz), 
Cupriinil Brown B. aiul Clilorantine Pure Brown 
3 C.fi. (S.e.r. Basle). 

Oronijr . — Congo Orange R. (British Dyestuffs 
(’orp.), Paraniine Direct Oi’ango R (Holliday). 

yc/ime. —Clirysophcnino C. (Sandoz), Sultan 
^>lIow (i. (British Dyestuffs Corp.), Cotton Yfdlou 
(fH. (8.C.I. Bas’ ■). 

Blut \ — Jruloine O’lie (Badische : this colour dy< s 
artificial silk witli(cib a mordant). 

I iulet , — (ddorazol Violet W.B. (British Dvr'stuffs 
Coip.), Direct Violet 2 B. (S.C.I. Basle). 

MonKirATEi.Y Kvkn Dyks. 

Ked — Brilliant Congo Red R. (Sandoz). ! 

Jirown . — Paraniine Diraat Brown C. (Il.)lliday). j 
Dianol Brown 2494 (British Dyestuffs C’-orp.). j 

Orange.- Stilbene Or.inge 4 R. (Clayton Aniline'). 

} rUow . — Titan bellow (C (British Dyestuffs i 
Corp.). ; 

(Vrflcn.- - Dianol Dark Green \. (British DM stnfls ' 
Corp.). ‘ I 

Viohd. Dire. t \’iolet 2 R. (S.C.I. Basle). ' 

B/uc/j.— Vulcan Bhu k 2 G.W. (British Dvestnifs i 
(;orp.). Direct Past Black B. (S.C.I. Basle).’ i 

y.NEVKX J)vi;s (l)lUK(T CoTTON CoTOl’US). I 

lied. -Direct Fast Scarlet S.E. (S.C.I. Ba.de), ' 
(ndoramino Brill. Red 8 B. (Sandoz), Dianol Fast 
Pink B K. (Brit. Dyestuffs (Jorp.). 

Broun).— Trisulphon Brown B. and Triflulphon 
Bronze B. (Sanefoz), Cupranil Brown Q. (S.C.I 
Basle). 


Orange . — Pyrazole Orange G. (Sandoz). 

Yellow. — Dianol Fast Yellow A.R.X. and Afghan 
Yellow 6.x. (Brit. Dyestuffs Corp.), Paramine 
Direct Yellow R. (Holliday), Oxyphenine R. and 
Oxyi)henine G.G. (Clayton Aniline). 

Green. — Dianol- Green B.G. (Brit, Dyestuffs 
! Corp.), Direct Green G. and Direct Green B. 

1 (Sandoz), Direct Green B. (Clayton Anilim?). 

‘ Bine . — Sky Blue F.F., Dark Bine B., Bine 2 B., 

' Fast Blue G. (all makers), ami many others. 

I Vinlef. — Trisn})hon Violet B. (Sandoz), Direct 
I Violet R. (Clayton Aniline), Chlorazol Violet B.N., 

I Dianol Violet’ R. 9068 K., mid Dianol Violet R. 

' (Brit. Dyestufi’s Corp.), Direct A'iolcd N. (S.C.I. 

I Basic). 

I BhieJ:. — Black B.H. (all makcr.s), Cldorazol Bhu;k 

; E. Extra and Dianol Black No. I (Brit. Dyestuffs 
; Corp.), Chloramine Black H.W. and Chloramine 
! Black E.X. Ext ra (Sandoz), Melantlierine T.H, and 
Indigene Black B.W. (S.C.I. Bush'). 

From these li.sts it is apparent that there arc 
Tuany direct cotton dyestuffs which, when employed 
in the usual manner, will give unsatisfactory 
! results if there is any unevoniies.s iu the artificial 
! silk, Imf , on the other hand, a cousidc'rahlc' number 
i will give good and even shade's in most colours. Tlio 
j work of investigation into the evenness of dyestuffs 
i is still in progress, hut up to tlic^ prc'sent only one 
or two satisfactory direct hluc's liave been found, 

I and for most blue sliades otlu'r inethcxls must be 
j adopted to ensure more even results. It may, how^- 
ever, ho possible now that tin?, test of evenness has 
I been ascerlaincvl, for manufacturers ls> produce 
j blue dyestuffs of low molecular wc'iglit, and investi- 
i gations have Ix'eii startc'd with this end in view. 

It has In'On found, morc'ovc r, that it is possible 
i by dyeing at othc'r temperatuns to obtain more. 

! even resiilis with dyc'stulFs wliicli, when tested at 
' 50'^ C., were cl;is'.;ifu'<l as uneven. With higher 
tc'inperatnros of the dyehatli, the amounts of dye 
ahsorbc'd by two silks of very different affinities 
gradually ap|)roach one another, so that whereas 
I when dyed at .35^ C. one silk might ho six times 
i as dark as the other, when dyc'd at 75° C. there is 
j very little' difference between them; the silks, of 
: course, were, immersed iu the bath at the proper 
: high U'miu'rature and not put into a cool baUi and 
.'subsequently heated. 

Wlu'ii using mixtures of direct cotton dystuffs, 
even results can only }>e obtained if all the dyestuffs 
in the mixture are even; a dyc'hath composed of 
both even and uneven dyes almost invariably gives 
worse rc'snlts than the uneven dyes alone. It has 
also his:'!! found that when material dyed with an 
uneven <lye and showing variation in ehadc is 
hleac'hed and aftc'rwards re-dyed with an even dj^e, 
the final result will frequently Ix^ uneven. 

It has already hcen stated that some of the sul- 
phur colours will help to sup])ly the defieiencies iff 
the direct colours. The sulphur dyes as a class 
c-aiinot, however, he said to give even results,' as 
many ol them do not, hut it is fortunate that 
among the blue sul])hnr colours some have been 
found which give even shades on artificial silk of 
varyiiig aifinity. It is possible, therefore, by the 
use of llu to ext.end considerably the range of 
colours which do not show unevenness, and the 
lollowing (lyc'stuffs can Ix' rc’C'omim'iidcHl to this end. 

Even Dvestyffs (Si i.ivura Coloxtrs). 

Thionol Sky Blue P.X. (Brit. Dyestuffs Corp.), 
Pyrogenc Direct Blue R.L., Pyrogenc Direct Blue 
(green shade), and Pyrogenc Indigo (S.C.I. Basle), 
Thionone *BriIliant Blue G. and Thionone Navy 
Blue B. (Holliday). 
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Tlie sulphur colours named below have been found 
to give uneven results : — 

Uneven Dyes (Sulphur Colot^rs). 

Blue. — Thionol Navy Blue R., Thionol Navy Blue 
9055 K., Thionol Direct Blin^ S. (Brit. Dyostiills 
Corp.), Thional Dark Blue S. aiul Thional Dark 
Blue H.L. (Sandoz), Thionoiie Indigo R. and 
Thionono Navy Blii<‘ 2 R. {llolliday). 

Black. — Thionol Black 0.(r., 'I'liionol Black XX \ 
Cone., and Thionol Black S.(l.(i. (Brit. j)yc>Uills 
Corp.), Thionono H!a< k Past(' (ll(.lliday). 

Green. — Thionol Cro('n D.Y. (Brit. Ihosliiils 
Corp.), Pyrogt'iK' (Ba on .‘1 (B (.S.C.T, Bashd, Thional 
Brill. Croon 2 (1. (Sandoz). 

Brown. — Tliionol Broun O. (Brit. DycstnlFs 
Corp.). 

The ba.sic ooloiir.s find oonsidorahlo applii ation on 
artificial silk whero groat tastness in the dyed .silk 
i.s not o.ssonlial. Jn addition to producing oxtroinoly 
bright shades, basic dyes as a class possc.sstcs tlu' 
great advantage of giving the most ovini dyeing 
results. In fait, almost without <*xc('ption, those 
colours can Ix^ made to give .sb.idos whioh show no 
sign of unevenness uhon used to dye artificial silks 
of very diffori'iit aflinitii's. It should be noted that 
these dyes are of low mok'cular weight. 

With the usual method of dyeing, i.c., with a 
preliminary mordanting with tannic acid and tartar 
emetic, unevenness may, as stated above, somotinn s 
result when the material i'< dycnl, but to a mu<b 
smaller extent than witli many of the direct 
colours. The most even rc.sults are to hi* obtained 
by dyeing first in a neutral dyehatli, and lluai fixing 
in tannic acid and tartar emetic. 

The fact that basic colours an*, on '.lu* whole, 
even dyeing, enhances tlu'ir valm* foi topping 
direct or sulphur lolours and (x I ends the range of 
shades which can he producc-d, and which miglit be 
curtailed by the reduction in the number of dyes 
available if only those which fulfil the requirements 
of even dyeing arc to be used. 

It has thus be<-'n found that, among all classes 
of dyesiuff.s investigated, there are some which 
under normal coiiditions of dyeing exhibit gicat 
sensitiveness to variations in artificial silk, ami 
special methods have been indie at<'d for <ly(‘ing 
with some of these colours which tend to makt* them 
less .sensitive. On the other hand, there* an* many 
dyes of undouhtc(l ev{‘n-c,lyc'ing properties covering, 
in one class or another, a full range of (olouis: and 
it is hoped that the extcuided use* of these and tin- 
restricted or more carc'ful use* of uneven colon i s 
will tend further to I'liniinate irregularities in 
dyed viscose .silk, 

A CONTRIBUTION TO TlfE TIlKoBY OU 
POLYMER IS ATION IN PATTY OILS. 

• BY ABTIIUU II. S.XLWAY, 111.1). 

Tjjo phenomenon of [lolymeiis.ttion i< 1 h-sL oh- 
.served with highly iinsaturated oil,,. noial)ly Cliim-sc 
wood oil (Lung oil) and lin.seed oil, hut is not 

♦CHjO.co.K nr.oir 

i?HO.CO.R ^ KCOOH ‘('llO.Ud.K 

! ! 

tejO.CO (CH 2 ) ,. UK (TI.U„H,9 ( ’) U( ).(:0 (C! 

entirely ptxiuliar to highly unsaturaied oils, for 
most fatty oils can be made to undergo tiu* change 
to a greater or less extent. For example, olive, 
arachis and cottonseed oils conUiii .a con.siderable 
proportion of glyceride wliich gelatinises like tung 
oil if the non-polyinerisable portion of the oil is ■ 
removed by di.stiilation (Kronstein, Ber., 1916, 49, I 
722). 


Polymerisation of an oil is accompanied by an 
increase in the density, viscosity, refractive index/ 
and mean molecular weight of the oil, and a de- 
crea.se in the iodine absorption . The melting point 
of the total fatty acids is raised slightly by 
poly in(*risat ion, whilst the proportion of free fat^ 
;it id i.s also increa.stnl to some extent (Wolff, 
Parheiizcit.. 1913, 18, 1171). Furthermore, it Is 
• tated that tlie gl.yccryl radicle remains unchanged 
during polymcrisaiiou, whilst the saponification 
value "()f the oil is not materially affectiHl. 

Several attempts have hi-cri made from time to 
time to explain the physical and chemical changes 
attending the inix-ess of polymerisation {e.y., 
Kron.stein, Ber., 1902, 35, 4153; Kitt, Chem. Rev. 
Pelt- u. Harz-Ind., 1905, 12, 241; Normann, 
( hein.-Zeit.. 1907, 1H8; WoUf, loc. eit.; Morrell, 
.1., 1915, 105; Fahrion, Chem. Umscliau. 1917. 

21, 103), hut none of tlu* theories so far advanced 
<111 Ik* coii’^idered to [jrovidi^ an entirely satisfac- 
lorv explanation of the change. Hitherto it has 
generally liecn considered that tin* iinsaturated 
tatty acid radicle in Hie fatty oil is the seat ol the 
liolvim-risation. Morrell (J.', 1918. 181) has, how- 
<*v<'V, rctinlly shown that the fatty acids (or 
methyl ester A obtained from polymerisixl tung oil 
are of normal molecular weight, from which it may 
hr eoiK luded that depolymerisation occurs with 
Mirpri.sing ease, or that polymerisation is not en- 
tirely enndiiionrd by the unsaturated acids. In 
tai-t. it seems neves.*;ary. for a satisfai'tory explana- 
tion of the observed exp<‘rimeutal data, to lussumo 
tliat the glyceryl radicle is also involved in the 
pol\ raerisal ion. It is stated, however (Eew- 
kowilsch. .1., 1903, 592), that Hie glycerol is un- 
alt (*n'd during polymerisation, although Kitt Qoc. 
(it.) ohser\cd that an apparent loss of glycerol 
oci'Urred in polymerising lin.seed oil. Kitt attached 
no special theoretical signitiennee to this result, 
for. according to his theory, jiolymcrisatiou ot fatty 
Oils <-on''ists tir.st in tlie production of free fatty 
acids, w Iiicli then com.lcnse w itli the production of 
inner anliy<lrid' s or lactones. 

Tlu'ie i.s much to lu* said for this view, e.spcriall.v 
if it he so modified to include a cliango in tin- 
glyci'i-yl radicle. For this reason Hie author ad- 
vances tlie suggestion that Hie nic-chanism of the 
proce.ss is as follows: — At the high temperature 
ms-i-ssary for polymerisation, there is first a lilx'ra- 
tion of one or more fatty acid radicles, which then 
condense with tiie iinsaturated linkages of the fatty 
oil. 'I’liis comlensatioii takes ]dace lx*tw'ccn the fres* 
.-icidic group.s on the one hand and the uiLsaturated 
liiikagt.-s of fat on the other hand, and the result i.s 
a partial saturation of tlio fat. I'liis change may 
in i.riu'ral he reprr.seiited a** slinwn hidowf . 

It will Ite seen that as a result of the reaction 
rormiilah'd above, om* glyceryl hydroxyl group he- 
< omes free. At the liigii temperature required for 
linlyiiierisatioii, howt'ver, such a compound might 
h(‘ <*xpccted to condciisi* with the formation of a 
polygly<-erol derivative ;».s ri'prescntiKil below, thus 
.iccouiH iiig for the increased weight of a polymcr- 
i-^cd oil. 

Accurdiiig to this view-, polymerisation consists 
in an int<Tnai rcarrangcmenl of fatty acid radicles 

CH,OH 

I ■ 

— - CHO.CO.n O.CO.R 
.,),('H:CIf.C,iU,9 (^Tl20.C0(Cn,)4(^Tl.CH2.C„lf,» 


* A decrcosR in ndractive iiidc.x sometimes oceurB when tnng oil 
is poIymerlBcd. 

t Those ormuliB must not he reKnrdcd as representing the 
c.xact change of any particular oil ; they are only Intended to 
Indicate the way in wldch the unsatiaatcd linkages and a fatty 
acid radicle are Involved In the process. The change la not oeoei* 
sartly limited to one fatty acid radicle and one uosatnrated linkage ; 
numeroue coroblnatlons are possihlo. 
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involving a partial saturation of the molecule and 
the production of a polyglycerol fat. A change of 
such a character accounts satisfactorily fCr tho ob- 
served increase in molecular weight, density, and 
viscosity of the oil, as well as the decrease in iodine 
value. It would explain why polymerised oils have 
substantially the same saponification value before 
and after polymerisation and why the fatty acids 

CIIj,O.CO(CH2).,CH.CH2.0aHi9 

(^!Ft.O.COK (i.CJO.R 

CHgOH 

CH.OH 

I “ 

(m.O.COK OCOH 
CITj.O.CO{ClI,),(!lI.CH2C,iHi9 


may be originally present in the fat or it may he 
produced during polymerisation. There is, indeed, 
reason to believe that all fats when heated to the 
usual polymerisation temperature undergo a kind 
of dissociation with the liberation of fatty acid, for 
it is precisely at this temperature, 250° — 270° C., 
that heated fats begin to evolve visible amounts of 
volatile substances. Kronstein’s observation that 

CHuO.COfCHjl^.CH.Ciro.CHa 

l;n.o.coR i.co.R 

CH/ 

HOCO.R O.CO.R 

C^H.O.CO.rCHol^.CH.CHj.CK;, 


from a polymerised oil have a normal molecular j 
weight, 1’bo two main reactions which <x;cur dur- I 
ing polymerisation of oils according to this theory j 
arc (a) the union of a carboxylic group of a fatty | 
acid with an iiri saturated linkage or series of un- j 
saturated linkages, and (b) the condensation of a j 
so-called digl\Tcrid(' with the formation of a poly- • 
glyceride. ; 

With regard to the first reaction, it is well ' 
known that unsaturated fatty acids readily com- i 
bine with .sulphuric acid, with tlie formation of • 
sulphuric ('stors according to tho following ' 
.sch<'jn(? - 

H.osu.n ! 

(\illi!) .Cir...CH.(CH,)..COOH. ! 


olive oil, arachis oil, cotton W'cd oil, etc., are poly- 
merised wlicn distilled is of interest in this con- 
nection (cf. Kraft, Bi‘r., 1903, 36, 4343, and Bomer 
and Baumann, Z. Unters. Nahr. Genussni., 1920, 
40, 07, on tho temperature of decomposition of fats 
when distilled in a high vaeiniin). 

If this view of tlu; first stage in the polymerisation 
is correct the introduction of fre(‘. fatty acid should 
accelerato tho reduction in iodine value. On the 
other hand, if tho formation of free fatty is re- 
tarded by any means, the reduction in iodine value 
on heating should also be retardcul. That this 
is actually the ease is shown by polymerising whale 
oil in the presence of an exce.s8 of fatty acid on the 
one hand, and in the presence of an excess of gly- 
cerin on the other hand. Jn the former case, the 
rale of reduction of iodirui value was found to be 


OSOJI. 

\ f-imilar reaction undoubtedly (K-eura when a 
highly u lisa tu rated fatty acid is heater! alone 
(Fahrion, Farhen-Zeit. , 1913, 18, 2111), for in this 
case, instead of the sulphuric acid, a second mole- 
cule of the fatly acid i.s involved in the condensa- 
tion , an O.CO.R group taking the place of the 
O.SOjlI ill th(' abovi! scheme. The result is a 
reduction both in iodine value and ai'.id value, 
Experimental (’vidence in suppoi-t of thi.s con- 
clusion was ob.'ained by beating fatty acids from 
lin.sei'd oil and o. Im oil separately at 270° C. for 
b hours in the pn ‘•'iieo of carbon ilioxide and then 
observing the i liangir in iodine and acid values of 
tlio fatty acids. The results Avere : — 


Iodine value 

r Before polymeris.ition 

linseed oil 
fatty acids. 

. 200 -7 

Palm oil 
fatly adds. 
. • 65 


.After 

. 170-9 

. 54-5 

AtM value j 

[ Before 

. 191-5 

. 199 

1 

[After 

. 18M 

. 198 

S.i}i. value 1 

r Before 

. lUO-l 

. 200 


L After 

. 198-5 

. 201 


ll is clear from these iigures that in the ease of the 
liiiM'rd oil fatty acids, a n diict ion in iodine value i.s 
a''<:oin})ani(Hl by a nMluetion in acid value, whilst 
AA'ith the « ornpai atively saturated acids of palm oil 
there is no afiprt'C'iable reduction either in iodine 
a mIuc or acid value. This i.s a fact of some sigiiifi- 
(“ance from Avliieli it may he concluded that tho 
reduction of aridity is not due to anhydride forma- 
tion, R.C()()H“>^(R.CO)aO, but is correlated with 
the roducfioii of iodine value and brought about in 
the manner formulated above. 

Sincx> fatty acids are thus shown to be capable of 
combining Avith highly unsatiirated linkages, it is 
only reasonable to coneliKle that a similar reaction 
Avould occur between a fatty acid and an un- 
saturated glyceride in thev manner suggested above 
in the first stage of the polymerisation of fatty 
oil.s. Tho free fatty acid required for that reaction 


I accelerated; in the latter case retarded. In the 
i experirnonfs to <lenionstratc this fact, a sample of 
I crude whale oil wa.s refiiUHl by means of caustic soda 
: and fuller's eartli, after Avhich tho oil Avas washed 
! and dried at 100° C. under diminished pressure, 

I For the polymerisation, samples of the oil were 
heated for 8 hours at 250° — 270° C. in sealed tubes 
in tho presence of carbon dioxide. Tho tubes were 
heated sidi? by side in an oil bath under identical 
conditions. Tavo series of experiments wore made, 
in one of Avliidi kiioAvn amounts of fatty acid from 
whale oil Avere added before polymerising, whilst 
in the other series glycerin Avas added in known 
amounts. The results of the experiments were; — 


Effect of free fiittjf acid. 


Whttlooll (neutral) 

.. .. -r 1% F.A. 

.. + 2% F.A. 
.. .. + S% F.A. 


Iodine value. 
Before After 

treatment. treatment. 

121 .. 106*8 

121 . . 100-6 

121 .. 09-8 

121 .. 97.0 


I 


Effect of glycerin. 


Before 

treatment. 

Whale oil (neutral) 121 

.. .. 10% glyverin liO 

.. + 20 % .. .. 101 


Iodine value. 
After 

treatment. 

. . 04-8 . . 

. . 93-0 . . 

. . 89-9 . . 


Beduction 

2f.8 

16-1 

n-0 


It is thus evident that the reduction of iodine 
value i.s accelerattHl by the addition of free fatty 
acid and retarded by the addition of glycerin. 

PassingVn to the second stage of the above theory 
of polymerisation, namely, the stage involving a 
eonden-sation of the glyceryl radicle, the evidence is 
less convincing. According to thi.s view the glycerol 
obtained from a polymoii.scd oil should contain 
polyglycerol, but no direct evidence has yet been" 
obtained that this is the case. It is, how'ever, well 
known that glycerides containing free glyceryl 
hydroxyl groups (such as the so-called mono- 
glyceridcs) when heated to hij^h temperatures 
readily undergo change with elimination of water. 
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Thus monoaoctin loses water at a coiuparativcly 
low toinporature and is converted into polyacetin 
(diaoctyldiglycide). The present author has also 
observed a similar change with monostearin. It 
inonostearm is heated at 180° C. for several hours, 
the amount of free hydroxyl in the substance is 
considerably redue^'d, as can Ix' shown by tletm- 
mmations of the acidyl valut‘ of the prfxluct. 

Tliere is thus considc'iabh' evideiict' to show that 
the reactions here formulated mav readily proceed 
under the conditions of polymerisation of fatty oils. 

Ihe author recognises, however, that further ex- 
pciirncntal ^a'rificatiou of tliis theory is needed, 
especially regarding the formation ‘ of u pnlv- 
glycxirol fat during polymerisation, before the 
theory can be aciepted without reserve. 

The ('xperiments reenrdt'd in this paper W('re 
m.,l,.rtok..n by Mr. I,. V. K.I.C,, („ ,vbnn, 

the author s best thanks are ilue. 

Rosea reh Dept., 

Lever Dros.. Port Sunlight. 


THh] U S. UOVLRN.MKNT MKTHOD 
OF DLi FILM ININC; PI1 h:\0],s IN SUFFP 
DIPS. 

BY K, B. KPW.Mins, B.SC., AM) Cl. \. IREAK, B.SC., 7M.C. 

In the 11. S. Uovenimcnt mclliod of determinin<> 
phenols in sheep <li|js ih,- plieuols are isolated from 
the acidihcd dip ],y steam distillation ami 
eventually obtained in benzene solution This 
solution is .shaken in a grudnatod tube with a Ud 
f .liydroxide solution, and, after the lapse 
01 simicient time to allow of complete s(‘j)aration 
the increase in volutm> <)r the alkaline solution is 
measured. Lach cubic centimci.r<* increase in 
volume IS tlum takmi as i('picscutin'>^ ] /jf 
phoiiolfl. 

Chapiii states^ that will, Wiughed am..anls <.!' 
pure phenols the cneflieient weight of phciiols-- 
volumc incn'as,‘ of XaOH is constant for a <rivcn 
phenol irrespectiv.' of the amount measured or of 
the presence or ahsciice of other coal tar hydro- 
carbon^ in addition to benzene, [n support of this 
ho following cooth( ients, oldaiiiol with dilL 'rmii 
fairly pure ere.sylie acid,’’ an; giviui • — 
l‘05o, 1-0/8. 1-070. l-07(). 1*070. 

W eocflicieru, Chapin says •• - 

Ihis coefficient is not the sanu^ for all plumols hut 
™ <iire( tioii as the .specific gravity 

9f different phenols, though in greater ratio aceord- 
mgly varying inver.s<>Iy as the molecular weights of 
the different plienols and in approximately eoual 
inverse ratio. For tlu' mixture.s of phenols 
orclinarily occurring in commercial cr.'sylic acid, 
and in the grades ol ccal tar ( nmsote oils eommoulv 
used for making dips, the average . oefficiont proved 
to be unity as nearly as eould he determiiuxl ” He 
give.s, however, no figures obtained with corn- 
mercial croo.sote oils or cre.sylir acids, and, m view 
or the fact that Uie commercial products vary to a 
great extent, it is important to know whether the 
variation cxliibil<’d by the cm-fTicient is large or 
sufficiently small to be m‘gIc<tod. 

Tablk 1. 

Phenol. C'oeBlci.iif “f i-licncU 

JiKTcasr in miJ. of .VaOP ’ 


I on purified cresvlic acid, to be described later, were 
i carried out in the prescribed apparatus, using 10 g. 
j of the pure phenol in 60 c.c. of benssene. 

These figures show clearly that the nature of the 
j phenol is all-important, ordinary phenol showing 
; an exee.s.s of 8% and p-cresol a deficiency of 2*5%. 
i Tho various xylenols were not available for test at 
thi.s time, but results of tests made by one of us 
some nine years ago with pure xylenols indicated 
that the increase in tho molecular weight w'ould 
result in still further discrepancy. This is con- 
firmed by the results obtained with differout frac- 
tions of purified crcsylic acid. Commercial 
crc.sylic acid was juirifiK'd by dis.solving it in 
an excess of sodium hydroxide solution, dis- 
tilling with steam in order to remove neutral oils 
and bases, and recov«’ring the phenols by treaimoiit 
with acid. Tlu'.so jilienols wi'ro ilu'ii divided into 
Iraciions by distillation from a flask fitte<I witli a 
four-hull) Voung fraetionating column. In addi- 
tion, a portion of llie acid was completely distilled 
until decomposition commcucod in the fia.sk, tho 
product Ix'iiig designated beloiv as “ complcto 
mixed distillate.” 

Table 2 shows the results obtained : - 


Tablk 2. 


lion. 

Polow 111 :.° (J 

]0o'’-ll)7^ 

107 

Ahovo liriO'-' (to al'ont llOir ) 
t'oiiiplfte mixed dtstillatu 


A}»paient % of 

Coeiticiont, plienols (coellUderd 1). 
1-Oo2 95 -0 

MMll OO-O 

1U2(> 07-5 

1-U15 ys-5 

OOOO 101 •() 

0 048 lori'.v 

(•■Oll-i lOH'.V 

0 000 11 P5 

U,S5J 117-.S 

0-985 101 -5 



I. 

II. 


' )1'( tioN fak- 
iiiK' fopdi- 

Phenol . . 

1-OS] 

1 •07.'i 

1-078 
! Oc.J 

< il'llf ,'IS 1. 
O‘J-7 

012 

100 7 

o-OreFol 

MIAS 

1 -OS 1 

rn-Crenol 

l)-095 

0 000 

0-OOl’ 

;>-Cre8ol 

U-07J 

0 9H(j 

0 97.-> 

102-5 


This point has tliercforc) been investigated with 
results as shown in Table 1. These tests and those 

• " The analysis ot coal-tar creosote and cresylic acid sheep dips." 
R. M. Chapin. Bulletin 107, Bureau of Animal Industry P,8. Drpt, 
of ARrl",, 1908. 


( 'ompari'-oii of Table 2 with Table 1 show,s that 
file cicsylic acid traction.s behave in a manner 
analogous to the. isolati'd j)h('nols, /.c., the eo- 
<*fli('ieiit is le.ss for tlie higher-boiling eompouiuls. 

It is tlK'iad’orc obvious that llie method is open to 
siuioiis objection, inasmuch as a low-boiling acid, 
w liicli will contain a large proportion of phenol and 
o-( re.NoI, may yield results eoiisiderably below' tho 
I truth. 

It may Ix' coiitcmled that an error of about 5%, is 
not a serious one in a method di'sigued to estimate 
ere, sy lie acid ill sheep dips containing, say, 20% of 
phenols. (i iifortunately , howi'ver, this United 
States Uo\<‘i nment method has Ix^eii rceommonded 
as the* standar<l test in evalualing t resylic creosote-,, 
and crc.sylic acids bought* for slu'ep dip and dis- 
infectant purposes, and Anundi an buyers appear in- 
variably to test material by Ibis process. Cresylic 
acid for the American market is almost invariably 
supplied to a specification as to percentage aiul 
boiling points, ami in our ex[)eii(mce the specifica- 
I tions mually indicate a (hinand for cresylic atdel 
I having a large percentage of o-crc'sol. It will be 
seen from the above figun's timt wlien sucli an acid 
I is supplicsl the method of t('sting must show tho 
I purity as being -t — 6 ' below the true content of 
I phenols; such a dilference on a very large .sliipmmil 
; repre.'^ents .a considerable sum of money. Tile 
authors liavc in mind a specification which de- 
manded that 60- -70 % of the (’resylic add supplicMl 
should boil b(>twcen 185° and 195° (’. Tin's .specificu- 
Uon inyariahly was the cause of claims for impurity 
to a very large sum, inasmuch as acids containing 
97/ of crcsols showed 92%, according to this test. 
Tt should also lx> noted that the tost is only cle- 
, sign€?d for dealing with iihcnols boiling between 
18.5° and 250°, inasmuch as the phenols have to he 
steam distilled, and phenols boiling above 250° are 
; extremely difficult to volatilise with steam. The 
[ British tost upon which creosote oils are evaluate 
' does not make any such distinction, and phenols are 
! usually ratirnatod by removal from tho oil with 
I caustic .soda solution of sp. gr. 1*10, There are many 
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crooBotes produced to-dav in which a considerable 
proportion of the phenol content boils above 250° 
0., and such creosotes are likely to increase in 
number, owing to the various forms of low-tem- 
perature carbonisation employed. Such creosote 
oils will show extremely erratic results when tested 
by the American metliotl as compared with the usual 
method adopte^l in this country, and the American 
specification will shut out any creosote containing a 
large proportion of these valuable disinfectant sub- 
stances. 

It will bo clear from the figures given in this 
paper that phenols boiling above 250° C. show a 
oonsidorably higher degree of purity than is 
actually present. Against this, however, must bo 
placed the fact that such phenols will not volatilise 
with steam within the limits for practical estima- 
tion. There are, therefore, two bulan(;iiig factors 
which will tend to produce results which in isolated 
cases may lx? somewliere near the truth but are by 
no means to be relied upon. 

There is at present a very great need for a 
simple and accurate test for the determination of 
the purity of cresylic acids. The. standard method 
of the text-books, namely, extraction by ether or 
petroleum spirit from an alkaline solution, is by 
no means r(‘liabl(! in the pia'scnce of very high- 
boiling phenols or in the presenc-c* of relatively 
larg(5 percentages of bases which are apt to vola- 
tilise ill the rmnoval of the, solvcmt. In our ex- 
perience the percentage figures attached to cresylic 
acid obtaiiiabl(< in the ojicn market arc purely 
nominal, tlx'n; bi'ing ('xtremoly few lualu's of 
cresylic acid which can he relied upon to h*' of 9S-' 
jiUi’ity, although practically all pale cresylic acid is 
sold as 1)7— 90';'^'. A 97% acid is dilficult to obtain 
in actual practice (‘Xiept at a greatly enhaius'd 
price, and vei-y many of the so-calh'd 97 — 99%, 
cresylic acids contain not more than 94% of pure 
phenols. A rcciuit sample of wdiite “ 99'^''. cresylic 
iU‘id ” examined by the authors contained less than 
97% of the pure phenols. 

The Cooper Ti'chnical Bureau, 

47, Bussell Square, London, 


the wheat berry with respect to enzymic activity 
and quantity and quality of gluten. 

In order to avoid any segregation effects duo to 
tho milling of a mixture of wheats, a single wheat, 
Barusso Plate, was milled for this experiment. 
Samples of flour were taken as follows : — 

(а) iB'diiction flours; — 

(1) From ABC reductions, corresponding to 
the central portion of the grain. 

(2) From DEG reductions corresponding to 
a region exterior to the central portion. 

(3) From K reductions (;orresponding to a 
layer nearer the cortex than DEO. 

(4) From MN reductions corresponding to 
tlie region nearest the cortex. 

(б) Break flours: — 

(1) From BM,., a llour from the ('ontral por- 
tions of the grain. 

(2) From Br,, a flour having its origin near 
th(‘ corti'X. 

(c) Straight grade llour rcpia'sciiting the entire 
ciulos|ierm. 

Kuzi/wic nrUriln nn<l (Utaniih/ iif tflulen , — The 
germ is always regarded as the seat of enzymic 
activity, hut since in the process of modern milling 
th(' germ is i)racti< all.y all (“liniinatixl and collected 
si'paratcly, an <-xainination of tin; various flours was 
made to sc(^ how far the endosperm was homo- 
gi neoiiN as regards diasLatic strength. Tho enzymic 
activity was measured as .suggested by Wood (J. 
Agric. Sei., 1907, 2, 139) by the amount of gas the 
Hour was capable of producing in 24 hours when 
ierm<>nted with yeast, A <iongh was made up of 
1.0 g. of flour and 5 g. of watiw, with 1’2% of salt 
and 1‘0% of yeast; the tmnpmaturi^ was maintained 
at 29° C. and the larbon dioxide’ colloctod for 24 
hours. 'Die ri'sult.s are given in Table 1. 

The gluten in all the samples was estimated by 
first washing away the starch and then weighing 
both while w<‘t ;nid after drying at 100° C. 


THE DISTRIBUTION OF ENZYMES AND ; 
PROTEINS IN THE ENDOSPERM OF THE ; 
AVHEAT BERRY. 

"Y F. J. MARTIN, M.A. 

In the sepai i t on of flour by the prowss of I 
gradual reduction, now in general use in the ! 
milling industiy, different parts of tho wheat berry ! 
lend to segregate at various points of the mill; it | 
13 therefore of great interest and importance to j 
tho miller to know how far and in what manner the ■ 
proteins and enzymes that occur in the wheat fn'i iy I 
are liable to vaiy. i 

Jago (“ Tcchnoloio' of Bread-making,” p. 371) j 
describes a metluKl by which the uneven distribution i 
of tho protein in the wheat berry may ho demon- ! 
strateti qualitatively. Tho starch is removed ! 
from a cross-se<-tion of the grain, which is then \ 
stained with Millon’s reagent; the gradual conccii- 1 
tration of the glutmi in the endosperm as the cortex ; 
is approached is evidenced by the vivid coloration | 
of the jirotein fibrils. Richardson (ibid. ,p. 351), who | 
made a very complete examination of the mill pro- | 
ducts from various mills, shows in his analyses that 
there is a very wide variation in the gluten content 
of Honrs produced at various parts of the mill. 
As experiena' does not slunv that the Hour from tho 
tail of tho mill is of much greati'r “ .strength ” tlian 
flour from the other reductions, an examination of 
the milling products, representing flodr from 
different parts of the endosperm, was carried out. 

The work recorded in this paper was carried out 
to investigate the nature and extent of the varia- 
tions, if any, in tho flour from different parts of 


Tarli: 1. 


Flour. 

Amount of C’Oa 
in c.c. 

Wot jiluicn. 

Dry Rluicn. 
% 

.1 1 

85 

4 (A) 

i:fk 

a - 

oa 

4()T> 

1.5-9 

a 

UTi 

.50 -2 

17-4 

a 4 

122 

.'(SO 

17-9 

h ! 

58 

4.5-4 

1.5-9 

i» 

83 

n;cr» 

21-0 

0 

88 

45-a 

15-6 


It will be seen that the enzymic activity of the 
Hour incrcase-d from the centre to the exterior of 
the endosperm, the variation being represented by 
5S c.c. and 122 e.c. in tho extreme eases. 

The quant ity of gluten is least in the centre of 
the grain and iiuTcases towards the exterior of tho 
endosperm, in tlie case examined the extremes 
stated as dry gluten ivere 13'8% and 2U6% re- 
spectively. 

Qualitu of (//afea.— The rather large differemo in 
the amounts of gluten pre.seiit in the various flours 
examined suggested that those differences would be 
reflected in the baking tests; hut previous ex- 
perience had not borne this out. It was therefore 
thought Hf' t the ipiality of th(' gluten from tho 
various parts of the grain might vary. In hand- 
ling the glulciis separated by washing it was 
notic(‘d that the gluten removed from the Hour ob- 
I tained from tlic centre of the grain was of a more 
i idastie and rul)l)er-likc consistency than that from 
the Hour from near the cortex, the differences in 
characteristics between the extremes being very 
marked. 

In order to test the ga.s-retaining capacity of the 
gluten from various parts of the wheat berry the 
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flours from the different points of tho mill were 
mixed with a calculated amount of wheat starch 
so that each mixture of flour and wheat starch con- 
tained tho same amount of gluten. Doughs were 
made up of flour and wheat starch 20 g., water 
11 g., salt 1’2%, yeast 1’0%, and fermented at 29° 
C. in graduated cylinders, tho carbon dioxide 
generated being collected over brine. The A’olumes 
of the douglis and the gas generated were read at 
frequent intervals. Curves constructed from these 
figures gave the gas-retaining power of the gluten 
(Martin J., 1920, 116 t). Tlie gluten of the, flour 
from the ABC reductions (al) showed the 
greatest capacity for gas-retaining, and for the pur- 
pose of this paper the gas-retaining power of this 
gluten is taken as COO and tho otlier glutens re- 
ferred to this standard; the results are given in 
Table 2. 

Gas-retain'niif caixfciiy uj [he floius. — I'lie gas- j 
retaining capacity of the flour was calculated liy | 
multiplying the pcrcentago of gluten in tho flour bv ' 
tho gas-retaining ea parity of the gluten ; the results ; 
are also given in Tablo 2. i 

'rAui.K 2. 

lOour. lloIjiUvo 


al .. 

ciipacity ot 
gluten. 

Dry I'luten. 
% 

c.apftcity of 
flour. 

luu 



a2 .. 

0-a:; 

lOU 

14-8 

u3 .. 

()H6 

17-4 

14 1) 

lies 

a4 .. 

0'77 

17U 

bl .. 

0'8(j 

15-9 

j:c7 

b2 .. 

0 04 

21-0 

i ;;-8 

c . , 

0 90 

i.vo 

n-o 


gas-retaining capacity of 8*0 when referred to the 
standard used for the Barusso Plate, so that the 
gas-retaining powers of the mixtures, by calciila- 
tion, were as shown in Table 3, The gas-producing 
eapaeity of the English flour was 253 c.c. when esti- 
mated under the same conditions as the Barusso 
Plate flour. Tho calculated diastatic capacities of 
tlie mixed flours are also given in Table 3. The 
addition of a pereentage of another flour had tho 
elfeet of reducing proportionally any differences 
originally present in the Barusso flours, but this 
could not bo avoided. 

The loaves were baki^l on the short straight 
tioiigli process, tho fermentation in the troughs 
lasting four hours. Suflicient flour was included in 
I’ach trial to make ten “ cottage ” and two “ tin " 
loaves. Bakers marks were awarded by Mr. A. E. 
Jlumpliries, under whoso supervision thc.se trials, 
were made (Table 3). Jt will bo seen that the 
(■ifh'rcnt batclie.s were so alike with respect to 
“ stn njdh ” tliat they wer(‘ awarded- the same 
i:..nk. 

Table 3. 



Calculated 

Calculated 


Flitur 50“., 

Ua'.-pnKluciii;,' 

!,'as- retaining 

liaker's mar! .-s 

Kn.'lish 

imwer of 

power ()t 

iiiid 50% 

iui>:cd Hour 

ncxed Hour, 


ai li-low. 

In c.c. 



a 1 . . 

] ()U 

10-9 

82 

a 2 . . 

17:i 

11-4 

82 

a 3 . . 

184 

11-5 

82 

.1 1 . . 

188 

10 9 

82 

Ii 1 . . 

150 

10-9 

82 

0 2.. 

108 

10-9 

82 

«• . . 

171 

1 1 '(.) 

82 


There i.s thus a considerable diiferoiiec in tlie gas- 
retaining capacity of the gluten from differeiii 
parts of the wheat berry, the better qualities of 
gluten being found in flour from the ceutral por- 
tions of the endospeirn, but the variations in tlie 
quantity of the gluten, which increases from the in- 
terior to the exterior of the endosperm, are prac- 
tically counterbalanced by the variation,s iii tlie 
quality of the gluten, which progressivi ly di'lerior- 
atos from the ciuitre to tlio. outer parts of the emlo- 
sperni, and flour of a iiioia^ or less uniform 
strength” is prodiiciHl. Tin* flours from l)K(r 
and K reductions (a2 and a3), lioucviu-, appc'ar lo 
l>e slightly stronger than the others. 

Co7vfirmat<)ry triaLs—Tlw results of tin* above 
tests were confirmed by baking trials. It was not 
thought advisable to bake the Barusso Plato flours 
by themselves on account of their low gas-prodiicnig 
capacity and high gluton (onU'iit. Each sample ol 
flour was tht'rcforo mixed with an equal weight of 
flour from English wheat, of high diastatic eapaeitv 
and low gluton contmt. 3’h(* Englisli flour IiacI a 


Siiinnuinjr- -(I) Tho distribution of tho enzymes 
and proteins in the wheat biwry has been investi- 
gat-ini. Jt, has been found that tho enzymic 
activity, as shown by tho evolution of carbon di- 
oxide on fermentation, increases progressively 
from the interior to the exterior of tho endosiierin. 

(2) The quantity of gluten increases in tho sariK' 
manner. 

(3) The quality of tin.' gluten varies eonsidorably. 
being good in flour from the interior of the endo- 
sinwm and deteriorating progri'.ssively in flour from 
regions apinoaching the <’Oi-tex. 

( I) 'I'he effect of the combination of tho increasing 
quantity with decreasing ((Uality of gluten tond.s to 
pimdiiei' flours of a common “strength” from 
various parts of the wheat l>erry. 

In conclusion, the author wislies to express his 
thanks to Mr. A. E. Humphries for permission to 
make use of figures obtaiinul while working at 
Co.xes Lock Milling Co., Weyhridge. 

Wellcome Tropical Rcsearcdi Laboratories, 
Khartoum. 
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A CaiAPHJCAL METHOD FOR THE IN'j'ER 
PRETATION OF FLUE OAS ANAIASE8. 

nV GILHEHT B. HOWAKTH. 

(l)f>i[>;irtinont of (V>al Gas and Kucl Indn.stricw, the 
Giiiv^'rsity, Jji'ods.) 

Comploto tost.s of tho thermal efficieiiey of boilers, 
furnaces, and similar appliances generally involve a 
series of laborious calculations intended to deter- 
niine ; — 

(!) The ratio of tlic amount of air supplied 
for oombustion to tho niininnnn amount of air 
theoretically reciuired for complete c'ornbustion, 
a nd 

(2) Tlie ratio of tho amount of heat in the j 
hot flue gases to the amount of heat liberated 
by the combustion of the fuel. 

if these calculations can be generalised in such | 
a way that tho results may bo repre.sented on a 
system of co-ordinates, the determinations may be 
effected rapidly from tho smallest possible number 
of experimental data. 

The combustion with excess of air of any find con- 
taining only ('arbon, hydrogen, oxygen, and nitro- 
gen may usually be n'gardeil as producing flue gasi's 
composial of a mixtuu^ of carbon dioxide, water , 
vapour, oxygen, and nitrogen. In the usual pro- 
cesses of gas analysis water is eliminated and the , 
composition of the dry gas olitained. The ratio of 
the voliim*' cif w^ater vapour in the flue gases to the 
volume of carbon dioxide is equal to half tho ratio 
of hydrogen afoms to carbon atoms in tho fuel. 

The comiiosition of die dry flue gases may be com- 
pletely defineil by a staU'iuent of the perccntag“.s of 
any two of the dry constituent.s (say oxygen and 
carbon dioxide), the percentage of the third (in thi.s 
case nitrogen) hei.,,r obtained, if required, by iliffer- , 
ence. These quarr it's may be calculated for the 
combu.stiou of any givmi fuel with any giv<‘n jivi- 
centage (excess of air by const meting a clnunical 
e(iuation. 'J'hus there are four varialile quanti- 
ti(*s - 

P ^-.Percentage of oxygen in the dry flue gaS4's. 

Q PiMTOiitage of earlinn dioxide in the dry flue 
ga.'^es. 

X —Extra air, expressed as a percenfago of the 
minimum quantity of air theondienlly nu 
quired for eoniplet-e combust ion. 

?! A quantity deiiending on and to he ealeulatf'd 
from the eomposition of a. fuel, and which is 
the same for those fuels (and no others) 
which, when burnt with a given percimtage , 
of extra air, give Hue gases of the same dry 
compositinn, 

and from any given values of n ami ./• it is possible ^ 
to constimet a chemical (>(piatiou, and from it to 
calculate corresponding value's of P and (^). 

Snppo.se that the values of P and Q ealcuIaU'd for 
a number of values of n and x are plotted on a ; 
system of roctangnlar ( u-ordinates, and that linos ' 
are drawn through all points obtained from the | 
same value of n, and another series of lines tlirough i 
all points obtained from the same values of x. The i 


two serie.s of lines lliu.s drawn will constitute an 
I irregular grid Buperiinpofaxi on the original rcctam 
; gular grid. This double grid constitutes tho basts 
i of th(3 “ graphical metliod ” to 1x3 described in this 
j papc'r. It will bo .seen that for any point on the 
! diagram the four quantities, P, Q, 7i, and x may bo 
! read off at once on tho two grids. Moreover, any 
i two of tho four quantities arc sulficicnt to define a 
I point on the diagram from which the other two 
i quantities may bo obtained at once by inspection. 

Tlie commono.st use of th(3 diagram for industrial 
I purpo.ses is the following: — The “ fuel factor ” (n) 

: being knowui from the composition of the fuel, the 
1 only observation required is tho percentage of 
I carbon dioxide in the dry flue gases in order to 
I obtain accurately from the diagram the percentage 
; of oxygon in the dry Hue gases and the percentage 
' of extra air. Moreover, if tho composition of the 
I fuel i.s not know'ii, the value of n can be found from 
tlie diagram by a single determination of carbon 
dioxide and oxygen in the dry flue gases, 

Tho ealeulation of the co-ordinates of multitudes 
of points from a corresponding iiumlx'r of chemical 
equal ions (as siippo.sed in the jireeeding paragraphs) 
is not actually re<iuin?el in practice, Tlio chemical 
equation repre.soiiling the combu.stion of with 

.r'"'' of extra air containing A% of oxygon i.s the fol- 
lowing : — 

CAL i (a i h/4)10..4-(10()/A-l) Nal -f- 

0*01a:{a-l-6/4);O.,-l-(l00/A- 1) 

a CO,-! 6/2 ir.>0 l-0*01a:(a-f 6/4) O., !- 

(1 |■0•01a')((/-f6/4)(100/A-l) Nj 

From this it i.s seen that 
aU0-()l.r(a h6/4) + (H-0-01 f ^/4) (100/A- 1) 

volumes of dry flue gases contain a volumes of COj 
and O'Ola! (u | 6/4) volumes of Oj 
Then percentage of oxygon --P = 

X (H-6/4(?) 

1 ( 0-0D-(lT 6/h/) |-(l-|-()-01x) (l4-6/4fl) (iOO/A- 1)“ 
and percenfago of carbon dioxide — Q = 

1 no 

" I Td-01r( I I 6/4a) 4- ( I !- 0-Ol.rj ( 1 + 6 /4(r)'(T0O /A - i f 
Siiut' th(' valiio.s of P and Q for a given value of 
X depend only on the ratio 6/(7, we may accept this 
ratio as fnllilling the function of the quantity n 
mentioned ahovi'. Hence wo may put ?i-=6/n. 
'riien if A 21 ’0, from tlie.se two ('xpres.sions. by the 
elimination of x .the following general equation for 
(he “ fuel lines ” is obtained : — 

P4-(l i l>-197rm)Q --21-(» 

wliicli is tlie general equation of a sorios of straight 
lino.s (one for evi'ry value of ?!), all of which pass 
tlirougli the point (21,0). 

Py tlie eliminatum of n from the same 
(‘xpresoions, the following general equation for the 
“ e.xtra air liiuvs ’’ is ohtained:-- 

(.'Hfl/.;: f .i-7(i)P4 Q inO 

which is the general equation of a series of .straight 
lines (one for every value of ,r), all of wliich pass 
througli the ixiint (0,100). 

These ro'^idls. shown graphically in tho extra air 
diagram (hg. 1), are quite in iiccord with the di.s- 
position of the line.s that might he expecO'd from 
go no r a I eon s i do rations. 

It should he noted tli.it wlien ]* = () (i.e., com- 
plete combustion without excess of air) the equation 
of the fuel lines becomes 

Q-2U0/(l+0T975n) 

thus giving tho porcontage of carbon dioxide ob- 
tainable in such ideal conditions. 


Fuel factor (n). 
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It has Ijwm shown above that any hydrocarbon 
may l)€ coniplctcly defined for the present purpose 
by the ratio of the number of atoms of hydroj^cn to 
the number ol atoms of carbon accompaiiyinj^ them, 
i.e,, H Thus, for example, a is 1 for ben7.4Mi<‘ 
or acetylene, 2 for olefines^ 2‘4 for pentane. 



0 5 10 1 '. 20 

I’ercent.ii'e of ojcvien (P) in dry Hue 

Tin: K.rfid Air l)i<it)rnm. 

Fig. 1. 


Other melliixls of definino ]iy<lroearl)ons (c.f/., by 
the gravimelrif' peremitaoe ot one of the elriiumts, 
etc.) may I)e used, provided that the nnmhers ' 
attached to liie fuel linos on tlie “ F.xtra air dia- 
gram ” are aiinuidf'd accordingly. 

It is evident tliat tlie addition to or removal 
from a fuel of oxygen a ml hydrogen in the propor- 
tion to form natcr will liavt* no infliienee whatever 
on the composition of the do/ fine ga.se.s. Thus, to , 
obtain n. we must snhtrait from the number of [ 
atoms ot hydrogen two atoms of hydrogen for every | 
atom of oxygen in the fuel and divide the remain- 
ing nnmb(T by the number of atoms, of carbon. 
i.e,, /} =(H-2())/C. Where a fuel is rich in 
oxygen, the value of n thus obtained may he nega- 
tive; thus for earhiui monoxide -2, and for 
carbon dioxide a ^ - 4. ■ 

The majority of pure romhnstihlcs may ho dealt ■ 
with by the formula = 20) /C, For example, j 

n is 2 for alcohol or ether, and 0 for carbohydrates. 

Nitrogen in the fuel is assumed to bo associated 
with a portion of the oxygen in the proportion to 
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I form air. Thus, for example, the products obtainable 
by the complete combustion of OffHftOcNrf without 
I ex<a*ss of air wall have the same composition as 
I those obtainable by the complete combustion of 
, f VI !!/,()/■_ ///j 7 8 without excess of air. This suggests 
■ that the value of u is thesamc for both substancesand 
is equal to jh - 2(c - /.3*76) j /u or, using chemical 
I symbols, - (K - 20-f-0-r)32X) /F. Rut the mini- 
iniitn quantity of air rcquiivd foi- the combustion of 
i a molecule of C„h'/>0(>N,/ is a-\-hlA~c}2 volumes and 
for th(‘ combustion of a moleimlc of Cf,H/>Oc_rf/ 5 . 7 * 
is u I h/ 1 - (e- f//.‘V761/2 volumes, and any extra 
air Huiiplied is measurcHl as a percentage of one 
! or other of these two quantities according to the 
j forimila used to nqnvscqt the combustible. There- 
fore the perc^entage of extra air given by the chart 
(which utilises the second expression) must be con- 
verted into the units obtainable by actual measurement 
(according to the first expression) by multiplying by 
(rt-f6/4- -c/2 + t//7-52)/(a-l-6/4 + c/2). 

In other words, the chart readings (./;) must be 
increased by a certain fraction, viz., 

fix _ d/7-52 0-r>32d 

X «l6/4-c/2 4a ft — 2c 

or, reverting to the use of chemical symbols, the 
corre< tioii to 1 m? added to the percentage of extra 
air given hv the chart 


- 6x 


0-r)32N 
4C f H-2()* 


In t]i(* same way, if the pcrc-cniage of extra air is 
included in the data, this (.r + ^r) must first be rc- 
dne»Hl to the chart readings (,r) by subtracting the 
following correction from the percentage of extra 
air as given : — 


t'i.r 


4F 


0.532N 

H 20 K>.532N • 


(j; H)j:) 


For many industrial purposes (for example, 
ronline tests to j‘cgnlate the siij)ply of secondary air 
to a gas-Ured furnae<‘) absolute values of the <'xtrji 
.‘lir aie not essential, and relative values are almost 
as us<'ltil in controlling the approach to tin* theo- 
retiral minimum. In this case (he correction 6,/; 
need not h<' ap|)lied, tin* figures obtained being ro- 
gai (le<l as relativ(4y eorri'ct. 1'he errors tliiis intro- 
duced become smaller as the tbc'oretical minimum 
nl air is approached. Or an apfiroxiniation may be 
inadf by using a simple empirical fonmila appli- 
cable- to a given chiss of fuel. 


.\n altc'inat method of dealing with nitrogen 
is basc'd on the fact that tin- addition ctf nitrogen 
to a fuel rc'dincs the inoportioiis of oxygen and 
carbon dioxide in tin- fine gases in the* same pro- 
portion. Though this treatment is not iiHiially 
eonvc'nic'nl in practice’, it provides an interesting 
confirmation cef tin' argnmc'iils used above and a 
simple method of verifying th<’ acc iirac y with which 
the’ diagram is drawn. 


Wc’ may c-on>icler that the c oinbnst ibio snljdiiir in 
flic fuel burns cornpletc'Iy to snlphnr tlioxide. 
Atoms of snlpbur should l>e added to atoms of 
enrhon. the SO, bc’ing reeorded as CO^ in the flue 
gas analysis. Tlu’ moleeular ratio of the two gases 
will ovich’ntly be tlie same as the atomic rtitio of 
the elenicmts. In practice the proportion of Bul- 
plinr in the fuel is usually small, and the presence 
of this chMm'nt may ho ignored, or its quantity 
assumed to have a suitable average value for all 
fuels of a givc’u type. 

The above forniulje deal with the atomic compoai- 
(ion of the fuel. It will be clear that they nray be- 
adapted to suit gravimetric romponition, or, in the 
caso of gases, vdumetrie composition. Iltose 
formulae are summarised in Table I. 
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The part of the “ Extra air diagram above and 
to the right of the line corresponding to 
and 3 -= 00, and the part below the Praxis (n = Q0) 
do not appear to be applicable to ordinary indus- 
trial fuels. 

The region to the left of the Q-axis invokes nega- 
tive values for the extra air and oxygen. Evidently 
this area covers the important case of 'incomplete 
combustion, where the negative pereentago of extra 
air implies a deficiency of air and the negative per- 
centage of oxygen implies the presence of 
equivalent quantity of unconsumtHi combustible.s 
It .seems possible that this region might be utilised 
by considering separately the fuel factor of the fuel 
burnt, and the fuel factor of the combustible 
material remaining in the flue gases. But the 
process liecomea very complex when combu-stion is 
seriou.sly incomplete. 

For any physical properties of the dry Hue gases 
that may be" calculated from their composition 
(e.g., density, heat capacity over any stated range 
of temperature, etc.) further scries of lines may be 
drawn on the “ Extra air diagram.” The deter- 
mination of carbon dioxide in the dry flue ga.ses 
may then be reiilaced by a determination of any 
physical property for which curvavs have been pre- 
pared. In practice it may Iw more convenient to 
make the measurements on the Hue ga.ses saturated 
with water vapour at a pre-arranged temperature, | 
this modification being taken into account in the 
calculation of the curves to Ix' superimposed on the 
I'xtra air diagram. 

The author has no difficulty in using an ('xtra air ! 
diagram jihotographically reduced from the ! 
original large and complex diagram to a size of I 
about 2 in.x.'H For industrial purfio.ses it i.s | 
suggi?.ste(l that a diagram about HO iii.xlH in. with 1 
many more liniis should be reproduced hy litho- 1 
graphy in a single colour (to avoid registration i 
trouhle:'/. From such a diagram, suitably mourit<'d j 
on sheet zinc, or three-ply hoard, any draughts- j 
man could trace tlie iini's in di.stinct colours, the 
tracing Ixiiig confituvi to that part of the diagram 
lliat was of particular interest for the purpose in 
\ieAv. ! 

The composition of the dry flue gases being i 
known, either by actual analysis or hy tho use of 
the diagram a Ire de.seribed, the thermal capacity 
of the dry Hue J ises over any given range of 
lemperaltire may be enlculated from the moan 
specific heats at constant pres,iiiiro of the various 
con.stitiHuits over the given range. 

From tlie large number of sijocific heat determina- 
tions tliat have Ixen made tlie ealorimetrie ine'asure- 
ments up to 1100'^ C. carried out hy Holborn and 
Henning may he selected. Their results are so 
arranged as to give for eai’h gas the moan speciiii’ 
heat at constant pressure from (J° C. to C. in the 
form of a linear or quadratic expression in i. (For 
water vapour lUU'^ C. forms the lower limit.) Since 
oxygen and nitrogen have ))ractieally the same 
molecular specific heats, Q and t are the only data 
required for the caleulation of tho heat contained 
ill a given amount of the dry Hue gases. More- 
over, since the weight of carbon burnt in the forma- 
tion of tills quantity of dry flue gas can easily be 
found, the quantity of heat in the dry flue gases 
formed during the combu.stion of unit weight of 
carbon may be obtairuHl. The equation connecting 
this quantity with Q and t is tho general equation 
of the curves forming the upper part of the “ Ther- 
mal diagram ” (fig. 2), It will also be recognised 
that, of this quantity of heat per gram of carbon, 
the quantity of heat per gram of carbon contained 
in the carbon dioxide alone is given by the curve 
corresponding to Q=100. 


Tho lower part of the thermal diagram shows 
the total heat (sensible plus latent) contained in 
the water vapour accompanying the above quantity 
of dry flue gases. For any given temperature this 
may be expressed in lerm.s of ,K, which is tho ratio 
of hydrogen atoms to carbon alems in the fuel 
burnt. Evidently the total heat in the whole flue 
ga.ses per gram of carbon burnt is the sum of these 
two quantities (t.f., for dry flue gases and for 
water vapour), and is obtained hy measuring along 
the ordinate corresponding te the observed tom- 
peraturo the intercept Ixtween the curve corre- 
■sponding to Q (the percentage of carbon dioxide in 
the dry flue ga.ses) and that corresponding to K 
(the ratio of hydrogen atoms to carbon atems in the 
fuel burnt). 


5 0 7 8 9 10 12 



According to Holborn and Henning tho mean 
speeilie heats at constant pressure from 0° C. to 
C. (in calories per gram) are as fol low's : — 

N„ 0-2350 + 0-00001fl« 

COj, 0-20l01-0-0000742f - 0-00000001 
HjOffrom lOO'^ C.) 0-4069 - 0-0000 1 08f + 0-000000044i» 

Calculation from these gives: — 

Heat in dry flue gases per gram of carbon burnt 
= (54-83i+ 0-00443^2) /Q d- 0-1 89f + 0-000228/2 

- 0-000000066/® 

from which the upper port of tho thermal diagram 
may bo plotted. Also total heat in water vapour 
produced during tho combustion of 1 g. of carbon 
= K(44;,-0 t-0-3fll5/ - 0-0000159/2+0-000000033/®) 
from which the lower part of tho thermal diagram 
may he plotted. 

The expression “ Theoretical flame temperature ” 
is often used to denote tliat temperature at which, 
wlu-n a fuel is burnt with tho minimum quantity 
of air, the heat in the flue gases is equal to the 
heat developed by the combustion of tho fuel. 
Occasionally a specified fraction of the heat de- 
veloped by combustion is emplo 3 ’ed, in order to 

A 


■;Aa, (d) In flue cases 
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ftllow for radiation losses from the flame. Evidently 
this temperature may be found by means of a 
^ermal diagram resembling that already described. 

However, in general the “ theoretical flame tern- 

^ fuels lies between 1500° C. 

and ^,00 C.~-^yond the scxipe of Holborn and 
Henning s specific heat determinations. The most 
convenient data to uso are those collated by Lewis 
and RandaU (J. Amor. Chera. Soc., Sept., 1912), 
who modified a large variety of experimental results 
10 agree witn theoretical requirements, thus ob- 
taining simple formulje likely to bo reasonably 
accurate over a wide range of temperature, cer- 
tainly up to 2000° C. ^ 

As in this ease the fuel is always supposed to 
be burnt with tlie theoretical minimum quantity of 
air, we may substitute for Q the value given nre- 
yiously-when P..0, Q-2ro/(l+0-1975n), so that 
the lines in the upper part of the diagram may bo 
labelltHl with values of n instead of with values of 
g. « and K being known from the analysis 

ot the fuel, and the calorific value of the fuel per 
gram of carbon being obtained, the " theoretical 
flame temperature ” may be read from the diagram 
(fig. d). 



from which the upper part of the flame tempera- 
j ture diagram may be plotted. 

I Also total heat in water vapour produced during 
1 the combustion of 1 g. of carbon 

j =K{ 445 - 0 d- 0 * 3523 «- 0 - 00001458 t*-f- 0 - 0000000308 Z«) 

from which the lower part of the flame temperature 
j diagram may be plotted. 

1 Table I. 

I SUMMARISED FORMULA. 

I From atomic composition. 

I n-(n-2O + 0-r)32N)/(C-l S) 


dxjx ^ 53-2N /{ 4(C 4- S) 1- H - 2 O } % 
K:-.H/0 

! From gravimetric composition. 

: n.-(411-lO4-0-ir,2N)/(4C + iS) 

(5x/x-^1.5-2N/{4(i C-hlS) I-4W-JO} % ■ 
K 12ir/C 

From volumetric comjmsition of gases. * 


n-[0C8Hc-h41CIIHUO24-O,)l-i-2(n,S-MIa-CO)4- 
] -OtyN a ] /( 3Cd 1 B 1 CH B 4 CO + CO ^ H ) 

(5x;x-5:b2Na/(0C8ir,4-4CJf44-31l2S + COfHa-2O2)% 

K-(fiC3lI,4-4CIT44- 21124- 2iraS)/(3C3HrlCH44- 

CO4-CO2. 

Approxitnations (.subject to nmondment). 

For coals (gravimotric composition). 

dx/x- |N% but is practically alway.s nogligiblo. 

For industrial gases over 400 B.Th.U. (gross) per 
cub. ft. 

Sx /x=: (300 X N j) /(2 X cal. val.) 

(from volumetric composition). 

For industrial gases under 400 B.Th.U. (gross) per 
cub. ft. 

dx/x-=(700xXj)/(4 Xcal. val.)% 

(from volumetric composition) . 


Table II. 

Values of n, ^xjx and K for various solid industrial 
fuels. 


As before, the heat contained in the carbon dioxide 
alone is given by the curve corresponding to -4. 

According to Lewis and Randall the specific heats 
at constant pressure at T° C. absolute (in calorie* 
per g.-mol.) are as follows:-— 

NjandO, 6-5 4-0*0010T 

CO. 7-0 4- 0-007 IT- 0-000001 86T3 

HjO 8-81-0-0019T4 0-00000222T2 

Calculation from these gives; — 

Heat in dry flue gases per gram of carbon burnt 
— n(0‘53 1 f 4- 0d)000392<*) 4- 2*864/ 4- 0-0004 1 1/* - 

0«000000062/* 
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0U8. 


cite. 


c .. 

69-5 

75-9 

79-1 

87-6 

90-4 

87-2 

H .. 

60 

6-2 

4-5 

4-1 

8-8 

1.2 

0 .. 

27-3 

0-3 

6-8 

1-2 

2-6 

2-3 

N .. 

0& 

1-3 

1-0 

2-8 

0-9 

0-8 

8 .. 

1-5 

2-8 

0-9 

0-8 

0-9 

1-2 

Ash. 

6-2 

6-6 

1 7-7 

3-5 

2-0 1 

_7-3 


100-0 

100-0 

i6o-6 

100 0 “ 1 

100-0 

iUOO 

n . . 

0-52 

0-63 

056 

0-56 

0-40 

•inr 

Ux/x. 

\lJ/8. 

008% 

006% 

0-17% 

0-16% 

0-18% 

0-18% 

0-32% 

0-36% 


0-10% 

0-10% 

K ..j 

1-21 

0-82 

0-68 

0-66 

0-44 

0-17 

— - 


-- - .. 




1 



aMumed average composition of the unsaturatod 



Vd. XXXIX, Ko. 24.] 


PU}rrEB.--COTTON CELLULOSE. 


353 T 


Table HI. 

Values of n, 8x {x, and K for various gaseous industrial fuels. 



American 
carburetted 
water gas. 

Coal gas, 
horizontal 
retorts. 

Coal gas. 
vertical 
retorts. 

Debenzollscd 
coke oven 

' Present 
dav town’s 
• gas. 

Blue 

water gas. 

Producer 
gas (bitu- 
minous coal 
—no steam). 

Mond 

gas. 

Blast 

furnace gas. 











B.Tli.li. 
per c. ft. 

713 

625 

587 

620 

480 

310 

155 

152 

100 

no. 

3.0 

2-5 

2i5 

2-5 

40 

4-5 

10 

17-0 

100 

00 

270 

6-5 

100 

6-5 

120 

43-0 

290 

11-0 

80-0 

C,H,* . . 

i 12-5 

3-5 

3-5 

20 

10 

— 

— 

— 

— 

CII* 

1 196 

330 

270 

260 

280 

0-5 

2-0 

30 

— 

H, 

j 80'& 

490 

520 

660 

340 

48-0 

10-0 

24-0 

10 

0, 

I 10 

0-6 

0-5 

0-5 

1-0 

— ( 

— 

. — 

— 

N, 

j 6-5 

60 

4-5 

8-5 

200 

4-0 

68-0 

450 

690 


1000 

Too -0 

1000 

r 100-0 

lono” 

1000 ” 

100-0 

1000 

1000 

n 

1-73 

1 4-55 

412 

616 

3*48 

0-21 

0-87 

0-58 

-0-88 

/ 6xlx 

1 l-4()% 

1 1-47% 

1-10% 

2-53% 

6-44% 

2-25% 

05-7 % : 

60-9 % 

101*6% 

lApprox.f 

: 1-37% 

1 1-44% ; 

M5% 

2-42% 

6-25% 

2-22% 

65-6% 

51-8% 

97-5% 

K .. j 

1 2-46 

1 4-88 1 

4-60 

6-55 

8-96 

•2o4 

0-88 

0-62 

0 05 


* C,H 4 la the assumed average composition of the unsaturated hydrornrl>on3. f Using the formula; given In Table I. 


Discus BioN. 

Mr. IfursoN poinlod out that the quality of fuel 
was very variable oven throughout the same con- 
signment, and expressed a doubt as to the 
applicability of the method to ordinary works con- 
ditions. 

The CnAiRM.AN asked if the method could bo 
adapk'd to the ordinary fuel analysis results ex- 
presvsod as volatile matter etc. 

Mr. Tutton .said that it was most important in 
works practice not to rely entirely on the per- 
centage of carbon dioxide in tlie Hue gas. Unless 
carbon monoxide was estimated the deductions 
made only from the dioxido figure might bo very 
misleading. 

Prof. Conn said that the present scheme was a 
great advance on the work of Punte, who had had 
to construct a sc])arate table for each fuel. The 
author’s graplis wore applicable to practically all 
fuels and resulted in an enormous saving of time 
and trouble when it was necessary to calculate flue 
gas analyses into terms of heat loss, excess of ai 
and dame temperature. 

The Authoh, in reply, pointed out that the values 
of n for all the c als given in Table II,, ranging 
from lignite to ar ii rncite, lay between 0T)3 and 
0'40, representing a ditferenco of only about 0‘5 in 
the CO;j percentage, and that the much smaller 
accidental variations in quality could usually bo 
ignored. The conversion of fuel analyses from terms 
of volatile matter etc, into ultimate analyses was 
quite a different problem and was not touched on 
in the present paper. 
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COTTON CELLULOSE. 

THE APPLlCATrON TO INDUSTRY OF 
RECENT RESEARClIF.S ON ITS VISCOSITY. 

BY R. A. PUNTER, fl.HC., A.I.C. 

Introduction. 

In carrying out the work now under report, the 
closest oo-orieration between business, technology 
and reeearcli was maintained. For publication it 
has been thought desirable to divide tne report into 
two sections, namely, research, and the .applica- 
tion of the results of this research. The 


1 portion dealing with research carried out at the 
! R/Csearch Deiiartinont, AVoolwich, lias been pub- 
: lished in tbo .lournal of the ClHunical Society and 
j in tlii.s Journal by Drs. Gibson and Masson, Mei^srs, 

! McCall, Spencer and Parrott, and Miss Jacobs; 
i U)o second portion forrius tbo subject of this paper. 

I In the cliernical industries employing cellulose 
; ns their fundamental raw material tlio systematic 
i scientific attention given to the physical properties 
! of the celluloid and the relation of tliose to tho 
[diysical proiierlics of its derivatives required for 
! jiroducing tho ultimate finished product was, until 
recently, small in relation to its imiw>rtance. It 
was of course known that certain types of colliilose 
gave better results from the ph 5 ’sical point of view 
i-han otliors, and a selection as tbo result of experi- 
ence was thus made. The desired results were not 
then obtaiuiMl through scientific knowledge of the 
Iirojiertios of the celluloso used, but by the methods 
of manufacture of its derivatives. These methods 
also were a<b)ptod as the result of long and oxjien- 
j sive experionw rather than by a scientific knowledge 
i admitting explanation of the way in which the 
! various factors in tlio jirocesses affec;ted tho pro- 
perties of tho derivatives. The ultimate products 
of tho cellulose chemical industries comprise mostly 
tho results of tbo furtlier treatments of tho cellu- 
lose dorivatives prepared. From the choice of tlie 
raw material to tho apjilication of tho finished 
product tho oollbidal nature of the cellulose is 
generally a controlling factor. 

From this point of view tho stages of manufacture 
are all inter-oonnectetl, and gonerally it is .advisable 
to control them all as far as possible, commencing 
at tin; bottom with the selection of tho raw cellulose 
material and the treatment to bo given to it in its 
purification. It is in this paiticular section that 
piibli.shed information is most lacking and practice 
actually most backward. Tho essential physical 
property of celluloso and its derivatives from tho 
practical point of view is viscosity, and in the pro- 
cesses for tho manufacture of artificial silks, cellu- 
loid and pla.sties, celluloso varnishes, lacquers, etc., 
viscosity determinations of the cellnlo.so derivatives 
hove alieady become important, though tho 
mothoils followed and tho results obtained have not 
been traced back to show definite relationships 
tliroiighout. 

During the war tho nitrocellulo.se industry in its 
particular application to propellant explosives 
manufacture became pre-eminent, and tho results 
which had been obtained in this work to the date 
of tho Armistice have boon concerned with this par- 
ticular section of the industry, which was under 
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the directorship of Sir F. L. Nathan^ K.B.E., 
Department of Explosives Supply, Ministry of 
Munitions of War. 

For the manufacture of nitrocotton for propel- 
lants before the war, cotton waste chiefly from the 
homo spinning mills was usckI after purification. 
The purification was carried out by a number of 
small firms who supplied their ])roducts direct to 
propell.ants manufacturers, and the product sup- 
plied was required to conform to a Government 
specification dated Mardi 2.‘b li)08. This specifica- 
tion gave considerable latitude to the mills both 
in the choice of the raw materials and in the puri- 
fication treatment which could follo\vcd. It 
aimed at the preclusion, to what was considered a 
sufficient extent, of materials other than normal 
resistant cellulose without any leference to tho 
efftxit which tlie treatments employed for attaining 
this object might have on the colloidal properties 
of the cellulose and on subsequent manufacture. 

The importance of this side of the question had 
boon realised by the Itcsearch Departnu'iit, Jtoyal 
Arsenal, Woolwich, Ix'fore the war, l)Ut as the 
research was comprehensive it had to give place to 
other more urgent problems after a preliminary 
report dealing with viscosity was issued in 1914. 
Until towards the end of 1915 nothing further was 
done, and in the interval the prcxiuction of cotton 
waste for propellants, largely in the liands of a 
company (tho Ilritish and Foreign Sup()ly Associa- 
tion, owning eleven out of •eighteen cotton Avaste 

purification mills and producing 80 00% of tin? 

total production in agreement with the Ministry (4' 
Munitions) had been increased to about 1000 tons 
per week. To meet this production about 1500 tons 
of raw juaterials had to be treated per week, 
necessitating tho heavy importation of a large 
variety of cotton cellulose materials. Very crude 
methcKlH of treatment were in general followed 
without any technical supervision. The purified 
wastes, although com()lying with tho specincatiqn, 
wore very different in physical prop*‘rties, Avhich 
affected subsequent manufacture.s, and the price 
of the waste had risem in the beginning of 1916 to 
£75 per ton from tho pre-war figure of £44 per ton. 

Ill 1916 a shortage of bleaching poivder, difficul- 
ties connected ivith tho colloidal properties of tho 
materials, ox[)ericnce{l in the mnnufactnro of the 
new cordite Il.D.Tl., and the decision to undertake 
tho mnnufactnro of tlu’ Ameri(‘an nitrocelIulo»so 
powder in this country cautHHl the rcsoanrh investi- 
gations to he renewed. 

In May, 1917, satisfactory methods for tho d<der- 
inination of tho viscosity of cellulose prepared from 
cotton wastes and of nitroeelluloso Imd lieen esta- 
blished by tho Research Department, Woolwich 
(cf. Gibson, Spencer, and McCall, Chem. Soc. 
Trans., 1920, 117, 479; Gibson and Jacobs, ibid., 
473), and from these it was found that: 

(1) Con.siderahlc variations in tho viscosities of 
the purified cottons from the different mills existed. 

(2) Tho causes of the variations in these viscosi- 
ties wore due to some extent to the purification 
treatments followed, the main factors being the con- 
ditions of the soda boiling treatment. 

(3) Tho viscosity of cotton cellulose boro a direct 
qualitative relation to the viscosity of the nitro- 
(rellulose prepared from it in the laboratory. 

It was already known that the viscosity of the 
nitrocotton influenced tho amount of solvent re- 
quired in the actual mauufaeture of propellants, | 
but little attention had been paid to this point in 
practice. 

The stage had therefore been reached at uhidi 
useful experimental work on a largo scale could Iw 
undertaken, and Sir Frederick Nathan, with Mr. 

P. Tainsh and the author, arranged, in collabora- 
tion with tho Research Department, Woolwich, for 
a comprehensive series or experiments with the 


object of providing a more uniform, cheaper, and 
more suitable cotton cellulose for the manufacture 
of cordite R.D.B. 

At tho same time a provisional treatment pend- 
ing the result of thc.se cx|>erimentH and based on 
the results already available was agreed upon, and 
issued to the mills. Tho following is the treatment 
i which was issiu'd : 

I 1. Blending . — The blejiding of the raw materials 
I is to ho done carefully in tho pioportions in which 
they are received. Wliere possible, blending of the 
raw materials is to he carruxl out before kiering. 

2. 7v/c;w5q/. • Kadi kier is to be diarged with a 
fixed quantity of cotton and kicred with a. definite 
proportion of alkali solution of constant strength, 
j The solution is to Ix’ prepan’d outside tho kicr and 
I the sediment allowed lo settle; it should give 3'0% 
free caustic sixla and sliould contain suflicient 
sodium carbonate to render tho liquor at the end 
of the boil alkaline to the extent of approximately 
i 1% as NaOII. 

j Tlie time and pressure of the boiling is to be 
' always the same for each kier and as far as possible 
I is to lie 10 hours at 40 lb. At cKwtain mills where 
I kiers boiling at two or three different pressures are 
; in operation, the proclncts from these kiers are to 
; be blended in the ratio of the output of tlie kiers. 
i After kiering the alkaline li(|uor is to be displaced 
j from the cotton before the latter is removed from 
! the kier. 

I 3. Bhuk v'nshing. — As at present. 

I 4. Bleach Ing.—ThQ cold ])loacliing liquor, pre- 
I (lan'd apart from the cotton and s^dtled, is to be 
I of definite slrongth, approx. 0'!% available free 
chlorine. Circulation during bleaching to be as 
! effective as possible. Rlcacliing to be continued for 
I a definite period, ainl the li(|Uor to lie run off and 
the cotton washed Ixfoj-e souring. 

! 5, Souring. — The acid solution is to bo of snf- 

j ficient strength to reduce the ash of tho cotton to 
I sjK'cification (about 90% as or lower if 

j }K)SSlblo). 

6. Wa.diing, c/c.~ -Cotton to he washed till 
j neutral, hydro-ex (riicteil, wet-willowod whore possi- 
I hl(*, drie<l at 95- lOfP C., dry-willowed, and teased, 
i None of the results obtained from tlie work done 
I by the Research Department, Woolwich, up to this 
' stage have been given, as these are being included 
1 in the publications referred to above. 

I Work on the preparation of a cotton suitable for 
I nitrocellulose powder followed on similar lines to 
j the work done for cordite R.D.B. , but at a later 
I date, and was guided by the latter. It is dealt 
I Avith in a subsequent sc'ction of this paper. 

; Experimental work on the preparation of cotton 
I cellulose for cordite B.D.B. 

I Throughout the mills various types of plant Avere 
: in ojieration, jiartieularly in regard to kiers, com- 
j prising oiien vesseds up to vessels pa.ssed for and 
, Avorked at 80 lb. steam pressure, though of material 
! boiled at pressures higher than 40 lb., tho output 
i could Im) but small. It appeared from previous 
1 Avork that 40 lb. pressurcj Avould be suffieient to give, 

; from the raAV materials to be used, a purified caitton 
i Avith a viscosity as low as it Avas thought AAOuld be 
I required. 

Plant capacity determined the maximum initial 
ratio of solution to cotton in the kiers at 4 to 1. 

The following experiments Avero arranged to 
determine a method of preparation of cotton waste 
most suitable for the manufacture of nitrocotton for 
cordite R.D.B. ; — 

Series 1. 

It i.s knoAvn that the character of the cotton waste 
used is related to the resistance offered by the 
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cordite R.D.B. dough in the presses and in conse- 
quence to the quantity of solvent required for 
incorporation, and it is thought that thi.s again is 
related to the viscosity of the nitrocHillulose and 
possibly also to that of the raw cotton. It was 
decided to ascertain empirically the effect on the 
character of the cordite dough of the various factors 
under control in tho preparation of the waste, and, 
if possible, to obtain a test which when applie<l to 
the waste would afford an indication of its suit- 
ability for cordite manufacture in this respect. 

Tlie raw materials available were: — 

(A) English spinners’ sweeps, degreased. 

(B) American spinners’ sweeps, non-dogreased. 

(C) Eastern spinners’ sweeps, non-degreased. 

(D) American willowod fly. 

(E) Eastern card fly. 

(F) American cops. 

(C) Eastern cops. 

The English spinners’ sweeps contained 17‘3% of 
oil and was, therefore, initially degreased by ex- 
tracting three times witli benzene, followed by 
steaming off to remove the residual solvent. 

Each of these classes of raw material was siib- 
mitUd to the following treatment : — Degreased if 
necessary; kicred with a completely causticised 3% I 
NaOH solution at 40 lb. for 10 hours, the propor- ' 


P 25, E 25, F 5, G 5%, and with this blend tho 
following samples were prepared, the treatment 
given being that descried above unless otherwise 
specified. 

When the specification tests of those samples were 
known, a suitable treatment was applied to a 
uniform blend of cotton of the ( (urijmsition given 
above, and from the resulting product the following 
samples were prepare<l ; — No. 27, no bleaching or 
souring; 2H, hleaclud with OF' available free 
chlorine solution, soured with O'o ' acid solution, 
and thoroughly washed; 29, unbleached but soured 
with 0'5% acid .solution (weaker if possible) and 
tlioroiigldy washed. 

The specification U‘sts were carried out according 
to standard methods. 

The following tables show tho results of tests: — 


Table T. 

Tests of nne materials. 


i Sample no. . , 

j 

A. 

1. 

C. I). ! E. i F. 

^ ! ! 

0, 

{ Viscosity e.G.S 
! units 

4:l', 

791 

' I 1 

i 1 1 

102 905 1 103 ! 1512 

1077 

' on. % 

17 a 

135 

11-.5 0 5 ! 2-2 ' U 02 

0-9 

j Ash. % 

407 

83 

O’O 2-2 j 3‘3 1-20 

1-9 


Table II. 


Tests of purified materials. 


Sami)!c no. 

A. n. C. 1 D. 1 E. ! F. 0 

0 

10 ' 11 12 1 13 1 14 

15 

10 ' 17 1 18 10 

1 ! ! : 

20 

21 

22 23 

24 25 

26 

VIsrosily 0,(r.S 



J i ' 


1 1 i 1 


i M 1 



I 



iinlH 

9 16 19 128 53 ' 67 20 

3.32 

193 317' 256; 220j 70 

34 

1 05 :L5 i 1,56 48 

4 

120 

17 ! 172 

]02l' 73 

24 

on. "o 

0-24 27 2 5 O'lO O il) e.:J5 o-4(> 

061 

0-56 0-6(l 0-87' 0-96i 0-8 1 

0-60 0-73 0 - 65 : 0-71 0-47 

0-44 

0-.53 

O-53iO-50 

O-OHlO-Qo 

1-00 

Ash 

0-81 1-9 1-4 F fl0'0'H2 0-60 0-54. 

0-00 

0-03 0 S7' 071,' 0-621 072 

0-80 0-87 0-88, M4 0-87 

M4 

M2 

1-231 1-18 

()-72| 1-00 071 

Coi'pcr miiiilxT 1 

0-32 0-20 ()-24 0 25 0-;)7 0-28 0-2f. 

Olfol 

0-3010 37 0-41 0-33; 0-39 

0-38, 0-37 0 - 39 ! 0-38 0-22 

0-21 

0-22 

0-2l|0-16 

0-10! 0-30 

0-3.'. 

Soluhilhv in 3% 

i i 1 


111 


; ! i 



I 

1 


NiiOH, % . . 

27 2-3 2 4 2-3 1 14 2 0 

27 j 

2-4 i 2-9 : 2-7 2-8 2-5 

1 1 ! 1 

2-8 

2-7 : 2-8 1 2-0 : 2-0 

2-S 

2-8 

3-7 j2-8 

8 0 j 27 

3-5 


Specification : OU, 0'0% ; 

solullllty In S% NaOlf. 6 0% ; 

copper number, 1-0; ash. 




tion of .solution to cotton being 4;l; washed with 
water in tho kiei MU llic alkaline liipior \vas com- 
pletely (li.splacc(l ; 1/ack washed till neutral, using 
plentiful quantity oi water; liydro-i’xtractAxl ; dried 
at 9o° — 100'-’ C. ; vvillowed once. 


S.-imple 

no. 

ric.sstirc, 
lb. [>cr S'j. in. 

Strength 

of alk.ali. I 

Tirfte, 

hours 

NaOH. 

XanCO, c.-ilc. 
asXaOll 

9 

0 

4 


10 

10 

0 

4 

- 

20 

11 

0 

2 

2 

10 

12 

0 

2 

2 

20 

13 

20 


— 

10 

14 

2(1 

2 

_ 

20 

15 

2U 

4 

- 1 

10 

16 

26 

4 

- 

20 

17 

20 

2 


in 

18 

20 

2 

2 1 

20 

19 

46 

4 

1 

10 

20 

46 

4 


20 

21 

40 

2 

2 ! 

10 

22 

40 

‘J 

2 

20 

23 

40 

1 

,3 

10 

24 

40 

1 

3 

20 

25 

I 40 

2 

_ 

i 10 

26 

j 40 

j 

- 

20 




_ 



Samples A, B, E, and F were nitrated for munu- 
factunng trials. 

For the .soda boil a uniform blend was prepared 
of the following composition: — A 10, 13 15, C 15, 


Tho viscosity results of samples 13, C, U, E, F, 
and G were abnormal, and on investigation it was 
found that tho steam pre.ssur© during the soda 
boiling had liecn too low owing to the position of 
the gauge on the steam supply pipe. A standard 
gauge was fitted to tho lid of the kier and the tem- 
perature in tho kier was determined by tlie intro- 
duction of tula^s containing organic substances of 
known m.p. The correct pressure was then main- 
tained and the boils repeute<l. 

The only point of interest in tho tests of tho 
samples preiiared from the individual raw materials 
A to G is the apparent ease of reduction of the size 
of tho molecular aggregate in tho case of tho 
samf)les of sweeps and cops compared with the 
n-duction in the case of tho samples of fly. Tho 
vi.scosities of the materials bi'fore treatment are 
only approximate owing to the impurities in the 
samples. From the tests of tho samples prepared 
from the blends 9 — 26 of the raw materials the 
removal ot the oils is more complete with higher 
temperature and stronger alkaline solutions and 
is not affected by ext<mding the time of the boil 
over ten hours. Tho ash content is not affected 
by the conditions of kiering, hut the copper number 
appears to be slightly reduced with the higher tem- 
perature of boiling. Pressure of kiering up to 40 lb. 
doe.s not appear to affect tho yield to any extent. 

The results given for viscosity are the mean of 
several determinations. The individual tests shown 
in some cases give different results, due probably 
to the difficulty of sampling a blend of materials 
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each having different viscositiea. These results are 
shown in Graph I. below. 


I. 

II. 

III. 

IV. 
V. 

VI. 

Vll. 

vm. 

IX. 


Graph I. 

Atmospheric, 4% XaOII. 

Atmospheric. 2% NaOH-f 2 C5% Xfl,CO,. 
201b. .. 2%Na01f. 


201b. 
20 lb. 
40 lb. 
40 lb. 
401b. 
40 lb. 


4 % NaOH. 

2% NaOH I 2 65% Na,CO,. 
4% NaOH. 

2% NaOII + 2-6.5% NajCO,. 

NaOH + 4 0% Na»CO,. 
2";, NaOH. 



These graphs clearly show the effect of the con- 
centration of caustic soda, the temperature and 
the time of boiling on the viscosity of the resultant 

cotton. . . u 

From the.se results it was impossible to choose 
conditions for kiering at 20 lb. pressure which could 
bo relied upon to give a regular product equal to 
that of a suitable 40 lb. boil. The irregular results 
given by the 20 lb. boils wore thought to bo due to 
the different effects of the boils on each constituent 
of the blend, some of the constituents l 3 eing very 
incompletely broken down. Repeat boils were, 
therefore, carried out, but the results were again 
quite irregular, a rise in viscosity after an initial 
fall during the boiling again being shown. 7 his 
unexpected development seemed to bo well con- 
firmed in spite of every precaution, and it was 
decid^ to investigate more closely the change in 
viscosity during the i)rogress of boiling at 20 lb. 
pressure. The following programme of experiments 
was accordingly carried out: — 


Scries II. 

The same blend of r.Tw materials was used as in 
the first series of tests, but the materials were taken 


from different consignments; also the three types 
of spinners’ sweeps were degreased before kiering, 
otherwise the conditions and methods for carrying 
out the boils and the finishing treatments were aa 
before. Table JIT. gives the results obtained under 
varying conditions of treatment: — 


Table III. 

Tests of purified materials. 


No. 

of 

C.\'pt. 

Pres- 

sun*. 

Ih. T«*r 
sq. in. 

StrtjHi. : 

of Titne 

N.uOH ; hrs. 
SoJll.. i 

Grease 

Ash 

,0 

Copper 

numb. 

Solu- 
bility 
in .3% 
NaOH 

Vis- 
eoaity, 
O.G.S. 
unit a. 

1 

20 

4 1 2 

0-24 

117 

0-29 

2 0 

26 


20 

4 1 6 

0-25 

105 

0-33 

2-9 

9 

3 

20 

4 10 

0-23 

MO 

0-38 

3-7 

83 


20 

4 1 12 

l)-2U 

1-00 

0-3() 

2-8 

4 

5 

20 

4 ’ 14 

()-22 

0-97 

0-36 

2-6 

76 


20 

4 ' 10 

018 

107 

3-42 

2-7 

7 


20 

4 1 20 

l)-20 

0-80 

0-33 

20 

15 

8 

20 

4 i 25 

()-20 

1-08 

0-:U) 

2-9 

14 

y 

40 

:i i 2 

0-29 

1-02 

o-:i3 

3-8 

27 

lU 

40 

3 4 

0-26 

1-06 

()-27 

.+0 

22 

11 

40 

3 ; 0 

0-23 

1 05 

029 

30 

82 

12 

40 

:i 8 

0-23 

0 96 

0-.S4 

2-8 

31 

13 1 

40 

:i 1 10 

()'23 

M7 

029 

30 

22 

L4 j 

40 

3 1 15 

()-23 1 

114 

0-33 

I 2-6 

12 

15 ' 

40 

:i ! 20 

0 21 1 

MB 

()-20 

2-5 

17 

16 ! 

20 

5 ! 2 

()‘21 ! 

0-99 

0-18 

I 2-5 

1 22 

17 

20 

5 0 

n'21 ! 

i 0 99 

()‘20 

! 2-4 

1 

18 

2il 

i 5 i 10 

0-21 

1 1-00 

()-24 

1 2-8 

27 

19 

20 

5 ! 12 

023 

0-93 

0-31 

2-0 

1 18 

20 

20 

5 14 

0-23 

i 106 

0-37 

! 1-7 

j 12 

21 

20 

1 5 1 1 0 

0-2 1 

0-97 

035 

i 1-7 

16 


20 

1 5 1 20 

0'19 

MO 

0-37 

1 20 

16 


20 

; 5 1 25 

()-24 

090 

0'26 

! 2-1 

20 

24 

20 

i 3 ! 2 

0-22 

0-94 

0-20 

i 20 

73 

25 

20 

i 3 i 6 

0-25 

0-90 

0-24 

! 30 

85 

26 

20 

I 3 ! 10 

()-25 

0-90 

()-26 

; 20 

04 

27 

20 

1 3 j 12 

0-23 

081 

019 

! 20 

02 

28 

20 

i 3 1 14 

U-21 

0-88 

0-13 

1 2-1 

! 42 

29 

20 

i 3 i 16 

0-20 

j 0-95 

017 

! 2*5 

il 

30 

20 

1 3 20 

U-26 

. 0-90 

0-20 

20 

22 

31 

20 

3 : 25 

U-26 

1 101 

; 015 

! 20 

1 

1 20 


The changes in strength of solution were very 
similar for oaeh boil. From the figures it appeared 
that the toLil alkali fell by a fairly constant 
amount during the period of bringing the tempera- 
ture to a set figure and the first hour of the ^il. 
Throughout the iemaind(*r of the boil it remained 
fairly constant in each case. The initial nKluction 
in strength was due mainly to the dilution of the 
solution by the condensation of the steam, and to 
a very small exttmt only to neutralisation by the 
impurities in the cotton. Up to the end of tho 
first hour’s boiling the strength of tho caustic soda 
derreased and tho sorlium carbonate increased by 
■a fairly c-onstant amount. Allowing for the 
amount of dilution determiiKMi from the value for 
total alkali, tho loss in caustic soda was approxi- 
matclv equal to the gain in sodium carbonate. 
IJnder existing working conditions with unlagged 
kiers the actual conditions thnuigliout the kier 
cycle have been roughly calculated and the results 
arc given iu Table IV.: — 


Table IV. 



From ^tart to rtid of flrat hour. 

From end of flrs-t hour to end of 20th hour. 

Expt Preasure 
No. lb 

llatio. ' Na.CO, 

Solution; NaOH ns 

cotton. % ! NaOU. 

Total 

aa 

NaOH. 

0/ 

/o 

Ratio. 

Solution: 

cotton. 

1 

' NaX’O, 
NaOH. ; aa 

% 1 NaOH. 

% 

! 

Total 

M 

NaOH. 

% 

1—8 j 20 
9—15 1 40 

16—23 1 20 I 

24—31 1 20 

4^5-5 , 401— 2-20 

4—5-2 1 3-07— MO 

4_4.0 i 5-05—2-92 

4 — 4-3 ' 8-09—100 

0-12—0 80 
0-10— 1-38 
0-11— 1 35 
0-08— 1-8» 

4- 13— 30 
317—2-48 

5- 1.5— 4-27 
?00— ?-83 

6-5— 6-9 
5-2— 6-3 
4-9— 4-9 
4-3— 4-7 

1 

1 

2.20—1-49 1 0-80—1-29 

1- 10—0-54 i 1-38—186 

2- 92—1-67 1 1-35—3-08 
1-00— 0-24 1 1-83—2-37 

8-0—2-78 

2-48—2-40 

4-27—4-75 

2-83—2-61 
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To ensure the presence of free caustic soda 
throughout the boil it is, therefore, necessary under 
present conditions and with the raw materials used 
to use a solution, the initial strength of which is 
not less than 3% NaOH. With the exception of the 
ash content tho spcHufication tests call for no com- 
ment. The figures for the ash content arc slightly 
above the specification limit, but for economy in 
production and to save plant costs a scries of ex- 
periments was carried out to examine as to the 
possibility of omitting the souring treatment 
altogether. 

It was found that at those mills possessing plant 
by which the kiering liquor could be prepared from 
smla ash and lime separately from the kier instead 
of adding both soda ash and lime to the cotton in 
the kier, and by paying greater attention to 
mechanical treatment, the ash content of tho 
purifiwl unbleaoluHi unsoured cotton could be 
reduced to less than 1 % which included approxi- 
mately O' 20% of Na^jCOj formed from sodium hy- 
droxide retained by adsorption by tho cotton. 
Consequently permission was given to omit the sour- 
ing treatment, thus removing also a possible source 
of objection if traces of acid were leh in the puri- 
fied cotton. The viscosities given in Table III. are 
plotted in Graph II. below: — 

Graph IT. 

T. 20 lb.. 4% NaOH, HI. 20 Ib.. 6% NaOH, 

II. 40 lb., 3% NaOH. IV. 201b. 3% NaOH. 



'J'lme of boil (hours). 


The irregularities in the curve.s are probably due 
to the mixe<l nature of the materials boiled. The 
elTeet of lH)iling on the viscosity of each constituent 
of tho blend was investigatA'd by tho llesearch De- 
partment, AVoolwieh, in the lal>oratory.* Tho 
results confirmed previous large scale results from 
the first Si'ries of experiments indicating that the 
cellulose in materials of the nature of fly is more 
resistant to the action of alkali, other things being 
equal, than cellnlose in normal cotton fibres. 

Tho composition of tho alkaline liquor afU^r 
kiering has been carefully investigated by Dr. 
Denham. The full report of this work will bo 
published laU'r, but it is of interest to note that 
ho finds that no decomposition of tho cellulose 
occurred during boiling, that rc'covery from tho 
liqnor of any siibsUnces other than alkali was not 
practicable, and that the Tqnors could not be 
rcTidcred suitable for re-use by filtration, though by 
subsequent work, when purer raw materials, i.e., 
sliver cotton, were used, tho latter method was 
applied profitably. 

In .addition to tho stoppage of souring referred 
to above, tests were carried out on samples of 
treated cotton from the mills to ascertain if the 
mild bleaching treatment given to the materials 
boiled at 20 lb. (or under) steam pressure affected 


the viscosity of the cellulose. Table V. gives the 
results obtained. 


Table V. 


Sample qo. | 

Vl<.(0 

fllty. 

Jlloaclicd. 

UnbIcaclK'd. 

1 

0-4 

7-3 

2 

7-5 

S-2 

3 

7-3 

S-4 

4 

4 10 

430 

6 

350 

55-0 

6 

200 

240 


The viscosities having been reduced so consider- 
ably by the soda boil, the mild bleaching treatment 
carried out by the circulation of the cold bleaching 
solution was without appreciable effect on the 
viscosity and, as the colour of the cotton was of no 
cons(X]ue.nce to the manufacture of propellants, the 
blea<-hing operation was omitted. 

AVheii this stage had lieen reached in tho experi- 
mental work, circumstances ha<l arisen whereby it 
was desirable to ascertain the most suitable con- 
ditions for boiling at 80 lb. steam pressure. A 
series of experiments was therefore carried out with 
a blond of American sweeps 10, Eastern sweeps 10, 
American willowed fly .35, Eastern card fly 36, 
American cops .5, Eastern cops 5%, 9000 lb. being 
vised for each boil, and an initial proportion of 
4 to 1 of completely caiisticised 3% NaOH solution. 

Jn carrying out these tests the conditions were 
as in Series 1 with one important exception : 
namely that the steam supply pipes fitted to the 
kiere were small, in consequence of which the 
times taken for bringing the contents of the 
kier to tho required temiverature were very long. 
Tho times of the boils cannot therefore he taken 
to have any significance. After boiling, the cotton 
was finished according to the standard method, hut 
in the ca.so of Nos 1 to 4 watering off was done 
with hot water. The r(‘siilts of the tests are given 
in Table VI. 

Table VI. 


Sample 

no. 

Steam pressure, j 
Ib. persq. in. 1 

i 

Time of boll, 
lus 

'^’^Iscoelty. 

1 

so > 


20- 1 

2 

80 1 

5 1 

' 160 

.3 

1 80 ! 

n 1 

6-4 

4 

80 i 

10 

22-6 


40 

10 

1 27-2 


Tho rc*sults for samples I to 4 aro all lower, as 
was to be expccte<l, than the standard 40 lb. boil, 
but conclusions are deferred until tho later section 
in which tho results of nitro-cotton and cordite 
manufacture are considenyl together. Tho two 
scries of samples were subjected to Uarrett’s test 
with Malachite Green for the detection of ligno- 
! (cllulose, oxycellulose, etc. (r/. .1., 1920, 81 t). 

I Those boiled at 80 lb. pressure contained less dyed 
i materials than samples boiled at 40 lb. pressure. 

I This is important particularly as the blend of raw 
1 materials •used in these experiments contained 
larger amounts of fly than the blend used in the 
! earlier programmes. Tho quantity of seed husk 
! originally privsent wa.s therefore larger, but was 
j more satisfactorily disintegrated and removed at 
the higher temperature. 

The spcAufleation t<‘sta were uniformly satis- 
factory. 

The experiments at the waste mills wore carried 
out by Mr. J. Black, of the Propellants Branch, 
Ministry of Munitions of War; Mr. F. L. Barrett, 
who represented the Research Department, Wool- 
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wioh; and Mr. A. Pinkerton, Chemist of the British 
and Foroi^yn Supply Association, 

The preparation of the nitrocott<ms and the cor- 
dites was carried out by Messrs. Nobel’s Explosives 
Company, Glasgow, at their Ardcer P'aetory, and 
they also followed up the preparation of the cottons 
at their own cotton waste purification mill. 'I'he 
examination of the nitrocottons and cordites was 
undertaken by the Besearch Department, Wool- 
wich. I 

Vreparation and e.rauiinatlon of nitrocotlori | 
saniph'H. I 

Tlio nitrocottons wer<i [)repared a<‘cording to the 
service methods followed at the Ardeer Factoi\y. i 
The cott/on was teased, willowed, dried, and ■ 
nitrated by the displaei'na'nt process. 1’he time of 
nitration was one hour. The nitrated (otton was 
l)Oiled five time's (twice for 12 hrs. and thn'c times , 
for 4 hrs.), each commencing with fresh cold i 
alkaline solution containing 0 27 ' NaXM),. After | 
boiling tho samples w'ere pulped, washed, and 
centrifuged in tho usual way. Samples were taken | 
during tho boiling process and samples of the | 
fini8ho<l nitrocotton wore taken from the centri- I 
fuged batches. As a control batches were also pro- I 
pared from service cotton wast<‘. 

The results arc given in the following tables:' — ; 


Tho determination of the viscogity was carried 
out by the falling sphere method (c/. Gibson and 
Jacobs, loc. cit.) in ether-alcohol solution. It was 
found necessary to carry out this test under very 
carefully chosen conditions in order to render the 
results for different samples comparable. The con- 
ditions were established by the Research Depart- 
ment, Woolwich, after wnsiderable work, from 
wliich it was demonstrated that an optimum sol- 
vent composition, i.c., ratio of ether to alcohol, 
exi.sts for each nitrocotton (cf. Gibson and McCall, 
J., 1920, 172 t). Tho nitrocotton dissolved in its 
optimum solvent gives a. minimum viscosity, the 
variation of the composition of solvent, either by a 
greater proportion of alcohol to ether or vice versd, 
causing gelation with consequent increasing vis- 
cosity, and th(' degree of gelation increases with 
time. Tho optimum solvent is independent of the 
concentration of the solution, concentration and 
vi.scoaity being connectc'd, within a certain range, 
by the formula of Arrhenius, log (viscosity) = con- 
stant X concentration. The composition of the 
optimum solvent i.s, however, dependent upon the 
nitrogen content of the nitrocotton, tho other con- 
centration increasing with increased nitrogen con- 
tent. 

Table VIII. 

Viacosity deter m inat ions. 


Table VIJ. 
Specificaf ion tests. 


Sample 

^0. 

Cotton. 


Nitrorotton. 

rrc8,sure 
of 1 ) 011 . 

Soly. 

in 

Iv'A. 

Mtro- 

c’on 

{ill)HO- 

Intf). 

Oruanic 
matter 
iiiHul. in 

JUTtuiU'. 

P of un- 

iiit.'-.'ift><l (olton in 
K/.V .-^olulion. 

A. 

40 

98 '7 

l 2 :to 

0-33 

Xil 

h. 

40 

98-9 

11-94 

|l•23 

Ml 

E. 

40 

9Ss 

l'J'24 

0- 12 

Very little 

F. 

40 

990 

121.'i 

013 

Ml 

9 

Atm. 

98- ;{ 

12- 1:5 

O' .80 

L'irir<‘ ii mount 

10 

Atm. 

98'3 

12- 18 

0-80 

Stnall amount 

11 

Atm. 

OS'S ' 

I2:m 

O' 10 

Fair amount 

liJ 

Atm. 

98 9 

12!<> 

0-s(( 

Fair anioutit 

13 

20 

98 '8 

1217 

O' 13 

J.ar;;e amount 

14 

20 

98'0 1 

1210 

0-32 

Verv little 

15 

20 

98' 7 i 

1212 

0 50 

Verv little 

10 

20 

08'7 

12 12 

O'fil 

Larc'- amount 

17 

20 

98 9 

12'0H 

0'.30 

Larue amount 

IS 

20 

99'0 ! 

1214 

O' 4 9 

Fair amoutit 

19 

40 

98-8 

I2i:5 

O'. 5 7 

Verv little 

20 

40 

98 0 

1208 

O' 49 

Nil' 

21 

40 

98-4 

1211 

0 3,') 

Nil 

22 

40 

98'9 , 

1207 

Oil 

Nil 

23 

40 

98-5 1 

I'iOO 

0 49 

Nil 

24 1 

40 

98'(5 ' 

1202 

0-20 

Nil 

25 i 

40 

98-7 

12'12 

O' 17 

Small .'unouiit 


40 

98 0 , 

12-13 

0-34 

Nil 

The 

usual stability 

U'sls- 

-AVlll. 

Bergmann and 


Junk — were normal and discloswl no difference be- 
tween the various samples of nitrocotton. 

The results of the specilication tests wi-re normal, 
the important difference betW(M'n the samples being 
brought out in the last two (oltimns. The blended 
cottons boiled at 40 lb. pressure gave nitrocottons 
slightly low in nitrogen, but these nitrocottons 
wore much more free from unnitrated nuAerial than 
the nitrocottons prepared from coiions boded at 
lower temperatures. 

Although tho stabjiity tests were all normal it 
cannot be concluded that the different treatment.s 
given to the c*otton waste do not affect tho stability 
of the nitrocotton. It would appear possible that 
the same degree of stability might be produced by a 
shorter stabilising treatment for nitrocotton pre- 
pared from some samples of cotton waste than for 
nitrocotton prepared from other samples. 


Finished nitroeolluIoHo. 



After 





— 




1st 

After ' 

After 



In 


di.s- 

lat 

2n(l : 

Tn opiimnm 

aeidone 

1 

plaeo- 

12-liour 

12-hour 

E' 

1 sohent. 

0-5'\', 

Sampio ; 

merit. 

Loil. : 

hoil. 



solti. 








i 

Solii. 

solii. 1 

soil), i 

5‘’() 

Solvent 


I 



1 

soli). 

1 E/Al:.y 

100 r,. 





V- 

! Volume. 


A. ' 

3- 5 1 

1 1 '3 ' 

0'7 , 

20-2 

* 1-38 :1 

2-10 

B. 

8 '20 

19'2 I 

01 

2 

100:1 

2-28 

L. ! 

1.5 7 

29t) ' 

71 ; 

21 '5 

1-22 : 1 

2-15 

K. 

7-9 . 

28-1 : 

8-8 , 

19 4 

1 1-22:1 

2-15 

•9 

OO'") 

0]'7 

20 1 

5 4 .3 

1'22 : 1 

:mo 

10 

17 2 

43-3 

15-8 

50' 7 

113 : 1 

.3-12 

11 

.32 0 ! 

.38'0 : 

114 

07'5 

, 1.22:1 

2-97 

12 

411 

52 1 

19-4 

01 0 

1-22 : 1 

.3:j:5 

i;$ 

18'2 ■ 

43() 

13'8 

Its -7 

1-22:1 

2-12 

14 

12-7 ' 

4t) 0 

11 .3 

.5 

1-50; 1 

2-73 

1.') 

11-7 : 

19 4 

10-7 

31-5 

] ':t8 ; J 

1 2-71 

10 

19 8 

52' 7 

14-7 

49-3 

I 108 : 1 

2-90 

17 

50 ; 

25 '5 ' 

91 


, I W.i : 1 

3-10 

18 : 

115 : 

21-:! 

10-1 

29 '8 

^ l'22:l 

' 2-43 

j 




41) 4 

i 1'22;1 


19 

12 2 

49 9 ; 

19 0 ; 

290 

1'22;1 

2-37 





10 4 

1 -22 : 1 


20 

19 

0'2 1 

2 1 

10 0 

; ]'22 : 1 

1-89 

1 




43 3 

; I'O : 1 


21 

12 5 

29 0 i 

11-3 1 

:58 8 

, 108 '. 1 

2 '85 





3:L8 

1 10;1 


22 

5-0 

171 1 

100 

:i0'0 

; 1-22:1 

2-34 





75-3 

i 1-0:1 


23 

105 

39-8 ' 

Jl'O 

43-4 

* 1-22:1 

2-80 





01-9 

! 10:1 


24 

:{58 

40-7 ; 

7 '8 

48-0 

! 1-13:1 

2-97 





01-7 

i 10:1 


25 

14 0 , 

30-2 

9 2 

33'2 

1 1-22:1 

2-85 





40-9 

lO ; 1 


20 

;{'n 

19-9 • 

90 

24-9 

: 1 -22 : 1 

2-51 


In view of these re.siilts it wa.s decidc'd that com- 
parison of vis(03ities of nitrocottons could only be 
made wlieii the viscositie.s were determined for each 
niLrocotton dis.soivcd in its optimum solvent, other 
( onditions, i.c., temperature and concentration, 
being e((ual. As the ohjeet of the whole of this 
work wa.s a reduction in the consumption of solvent 
in propellant manufacture, it was advisable in 
manufactuia? lo use the optimum composition us far 
a.s possible if the viscosity of the nitrocotton affected 
solvent consumption. 

Hitiierto acetone had been adopted almost uni- 
i versally as the host solvent in which to determine 
I the visiosity of nitroceIlulo.se, although in 1918 
I Messrs. Du Pont, of tho UnittKl States, had changed 
I from this solvent to ether-alcohol. It was there- 
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fore desirable to ascertain if the results given by 
solutions in acetone were comparable with those 
given by ether-alcohol solutions, ether-alcohol being 
used in the manufacture of cordite R.D.B. From 
the work done a direct relationship was established, 
and it was found that acetone-water solvent gave 
gelation results similar to ether-alcohol, the opti- 
mum solvent containing about 7% of water (cf. 
Masson and McCall, Chem. Soc. Trans., 1020, 117, 
819). From these investigations it was decided to 
adopt etlier-alcohol as the solvent to be used iu this 
work. 

Whether the viscosity of the nitrocotton would 
bear any direct relationship to the viscosity of the 
nitrocotton-nitroglycerin dough and thus to solvent 
consumption, recpiired further investigation. It 
was found that for solutions in ether-alcohol of 
nitrocotton and nitroglyficrin in the proportions in 
which they arti used in cordite H.B.l). manu- 
facture, tlio optimum composition of the vSolvent re- 
mained the same as if nitroglycerin were absent 
{cf. Gibson and McCall, J., 1920, 172 t). The vis- 
cosity was, however, higher tliaii for the corre- 
sponding solution of nitrocotton, hut it was .ap- 
proximately equal to that of the nitrocotton solu- 
tion if in determining tlie concentration nitrocotton 
and solvent alone were considered, disregarding tluj 
nitroglycerin present. It tlierefore appeared tliat 
the direct dcterTiiination of the viscosity of nitro- 
cottoiis alone in ether-alcohol would give satis- 
factory results for establishing any relationship 
between viscosity and solvent consumption which 
might exist, 

Tami.e IX. 


Specificdlion iests of finished nitrocotion. 


Kxpt. 

Cotton. 

, 

Nitrocotton 

Oruanic 

No. 

I’rossiiro 
of i)oil. 

Solv. ill 
E.'-A. 

; Nitrocen 
i (aii.solntc) 

1 matter 

in.sol, in 


lb. 


j 

; afclnnc, *’(, 

1 

80 


1 12-22 

; Oil 

‘2 

HO 

'.t'J-s 

1 '2-li) 

1 0-22 

3 

HO 


! 12-20 

0-;V. 

4 

HO 

O'.v: 

12-20 

; (i2» 

f) 

Sorviro 

40 

99 S 

12-19 

0-20 

thitt h 

40 

00- r. 

i 12-1(5 



The results of tlic examination of the nitrocotton 
samples from iSeries Iff. are given in tin* following 
tables, si)ecial attention having he(m directed to 
the exainitiatioM of the cliange in viscosity and 
stability of the nitrocotton during the boiling 
treatment. 


ture at which the cotton is kiered the lower the 
content of organic matter insoluble in acetone in 
the resultant nitrocotton. 

The stability results given in Tahlo X. show that 
the linisliod nitrocoUojis liavo all bt'en reduced to 
conditions of e(|ual stability. The process samples 
permit of no dilferentiation as regards the different 
treatments of the cotton, hut as far as the Berg- 
manii and Junk test may bo taken as a reliable in- 
dication of stability, relatively little change occurs 
in the stability of the nitrooottuns after the lirsL 
four-hour boil. 

Following the remarks made on the resiilt.s from 
Ihe experimeiils of Series J. as to the effect of the 
slahilising treatment on the viscosity, the results 
given in Table XI. arc of importance, and have 
been plott-ed in Graph III., below. 

Graph in. 

Effect of boiling nitrocotton on Us viscosity. 



Finlslied Nitrocotton* 

Tim- of boiling (hours). 

From this graph it is clearly indicated: — (1) 
That the full boiling process is effective in reducing 
to comparatively small proportions the initial large 
differences in viscosity of the various samples. (2) 
That reduciioii in viscosity is more readily effected 
in nitrocotton prepared from cotton boiled with 
caustic soda at high t('mjj<n*atures tlian at low tem- 
peratures. (J) That the viscosity is reduced to a 
jiractieally constant figure after a given period of 
i boiling. ( 1) That the reduction in viscosity to this 
coiislant figure is approximately directly propor- 
tional to tin* time of noiling and is not infliieneed 
hv the quantity of acid present in the water during 
the boil. This is clear from the reduction in vis- 


T.aim.e X. 
Sfahilitij tests. 




Duritiy ritabjlisaliou — 15( 

rLMuann A' .rank l(!st 



riiilsliod uitroeotton. 


Expt. 

No 

After Int 
(lis[)laccinciit 

After 1st 

12 iionr. 

,\fter 2 ( 1(1 
12 Iioui. 

j After l>t 

1 4 liour. 

After 2ml ' 

4 lioiir. ' 

After ;:((i 

4 lioiir 

J5. A J. 
test. 

Will 

test. 

Heat 

test. 

Past(j 

teat. 

Fume 

tojt. 

1 

32-9. 34-(5 

23-1. 22-2 

1-7, l-H 

j 1-7. 1-9 

i rui. M 

1 2 !-•* 

0 9. 0 8 

: 4-4 

18. 20 

15. 10 

00 

2 

30-7 

2(1-0. 22-1 

2-0, 1-S 

j J-S. 1-9 

14 1-4 1 

M. 1-2 

0-S. 0 8 

4-2 

17. 20 

15. 1.5 

1 00 

3 

32-4, 34-3 

J7 I. 1(1'7 

I'f. l-H 

1 1-4, 1-4 

1 f. 1-3 i 

1-2, 13 

0-9. 10 

; 4-3 

17. 18 

15. 10 

i 60 

4 

SainpIcH 




1 




1 


1 


cxplodod 

9-9. lO-') 

20. 1 -H 

1 l-O. 1-7 i 

i (). i-.^ ! 

1-2 1-2 

10. 0 9 

' 10 

! in. 19 

17. 17 

on 

6 

41 -O, 4r.-7 . 

2-7. 

l a. I f. 

I 1-3, 1-4 1 

1-3. l :l i 

1 (1. 1-0 

' 10 19 

: 4-2 

17. 19 

10. 17 

00 

8’v ce 

45 (>, 4()-l 

1-H. 2-() 

l-a, 10 

i ! 

1 2. 1-3 1 

10. 0-9 

j 0-8. 0-9 

; 4 0 

17. 18 

17. 10 

00 


Of the results in Table IX. only those in the last j cosity during the first and second twelve-hour and 
column call for comment in confirming those oh- ( the first four-hour boils when studied with the re- 
tained under series I. that the higher the tempera- I suits given in Table XII. 
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Expt. 


Table XI. 
Viscosity tests. 

During Btabillsatlon. 


In E.-A. (122 : 1) — 3% solution Nolx'l's. 



*1 

2 

:i 

4 

5 


7 

Woolwich. 

1 

109 

68 

26 

141 

13 I 

12-5 

10-8 

31 6 

2 

94 

fi7 

2.'i 


12' 8 

H-0 

10 6 

29 9 

8 

49 

20 , 

18 1 

120 

1 106 

10-4 

0-8 

1 20-8 

4 

116 

! 81 

31 1 

16-7 

15-6 ; 

LS-S 

12 5 ! 

! 29-7 

6 

149 

02 

48 

.‘MO 

230 1 

198 

131 j 

40-1 

Service 

lOj 

6S 

20 

13-7 

13-3 . 

128 

109 ! 

390 


P'Inishcd 
; nltro- 
rotton. 

In E.*A. 
( 122 : 1 ) 
— 5 % 
solution. 


in a dosed mixing machine, the full quantities of 
ether and alcohol (1’4 pts. ether to 1 pt. alcohol) 
being added to the mixture in this machine. After 
mixing had continued for the normal time the 
dough was transferred to presses and press^ 
through dies by hydraulic pressure into cords (size 
16). The routine observations made during manu- 
facture called for no comment. The following table 
gives the classification made by Messrs. Nobers as 
to the minimum solvent required by each sample to 
give a satisfactory, good, clear, and smooth cord. 
The full results of the stability tests of the samples 
of cordite with and without mineral jelly are not 
yef available, the initial stability tests not having 
been included, as they were all normal and showed 
no ditforence lietwcen the samples. 

Tahle XIII. 


• 1 after l.st Ulsplarcment. 4 after 1st 4-hoiir boil 

2 „ Ist 12-hour boll. 5 „ 2n(l 

3 .. iiiul .. „ 0 „ ard '* 

7 Finished sample. 


Table XII. 

Iteaction of wash waters offer each boil. 


Sample no. 


Congo red as Indicator. 


Aridity I AlkalinUy 

ns If, SO,. , as CaCO,. 


1. 

lit 12 hr 

2nd 12 lir 

I8t 4 lir 

2nd 4 hr 

3rd 4 hr 

0040 

0-0041 

0-0063 

00018 

0-0022 

2 

l8t 12 hr.“' .. 

2nd 12 hr 

Irt 4 hr 

2nd 4 hr 

3rd 4 lir 

0-028 

0-0001 

0 0009 

0 0009 

0-0010 

3. 



iBt 12 hr 

0-035 



2nd 12 hr 

0-0006 


iBt 4 hr 

-- 

0-0020 

2nd 4 hr 



0-0019 

3rd 4 hr 

-- 

0 0024 

4. 



1st 12 hr 

0-038 



2nd 12 hr 


0 0009 

1st 4 hr 

. — 

0-0O08 

2nd 4 hr 



0 0009 

3rd 4 hr 

— 

0 0008 

iBt 12hr.‘'‘ .. 

0-035 


2nd 12 hr 

0-0U05 



l8t 4 hr 


0-0009 

2nd 4 lir 


0-0005 

8rd 4 hr 


! 0-0004 

Service blend. 



iBt 12 hr 

0-036 


2nd 12 hr 

0 0007 

1 0-0005 

iBt 4 hr 

— 


2nd 4 lir 

— 

0-0006 

3rd 4 hr 

— 

1 00006 


The conclusion under (2) is important, as if sta- 
bilisation could bo effected in a shorter time of boil- 
ing than is at present followed, the cotton from 
which the nitrocotton is prepared shourd be boiled 
at a high temperature. 

The viscosity of the finished nitrocottons pn’pared 
from cotton wastes boiled at 80 lb. steam pressure 
are lower than those prepared from cotton wastes 
boiled at lower pre.s8ures. 

Preparation and examination of cordite samples. 

Nitroglycerin was added to the nitrocottons in the 
proportions of 52 to 42, and the mixture was hand- 
mixed, sieved, and incorporated in the usual way 


TMlnlnium Bolvent required — %. 


Sample no. j 


1 

l8t nitration. 

j Repeat nitration. 


! 1st trial. j 

Confirmation. 

A. i 

59-5 



11. 

55-6 

; 



E. 1 

55-6 

— 

- 

F. 1 

5.5 6 



■ 

9 ! 

59-5 

, 



10 ; 

65-6 

' 



11 

65-6 

’ 1 

■ 

12 ' 

59-5 

1 

■ 

13 i 

59-5 

1 _ 



14 

05-6 

i — 


15 1 

59-5 



- , 

16 

65-6 




17 i 

59-5 




18 1 

595 

1 



19 • 

55-G 

.50-5 

.59- 5 

20 1 

55-6 

.5.5-6 

55-0 

21 ! 

,55 -6 

.55-6 


.70 1 

55-6 

.5.5-6 



23 1 

65-6 

.')5-6 

55-0 

24 1 

55-6 

5.5-6 

55-6 

25 I 

55-0 

.55-6 

5.5-0 

26 

•!. .A I 

55-6 

55-0 

55-0 


Ser^il•e I 
batch no. 1 

1 ! 


2 ! 

0;»-9 

65-6 

n 

— 

3 i 

05 6 




4 i 

65-6 




5 ' 

65-6 




6 

65 0 1 

— 


7 


55-6 

55-6 

8 

-- 

55-6 

55-6 


I The results of these trials clearly showed that a 
I reduction in solvent consumption could be effected 
; by the use of a properly prepared cotton waste. 

'I'lie production of cordite R.D.B. varied between 
: 1000 and 1400 tons per week throughout 1918. 

During this period the conditions for rean'cry of 
; solvent underwent considerable improvement, but, 
taking the conditions existing at the time at which 
tlieso results became available, the application of 
the results to manufacture would have resulted in 
a lU't reduction in the consumption of solvent of 80 
, tons of ether and .36 tons of alcohol per wwk, at an 
apiiroximate value of £11,000. 

The results aetually obtained in manufacture and 
the consideration of the relation of aolvent con- 
sumption to the viscosities of the nitrocotton and 
the cotton waste aro further considered in the 
summary below. 

The results given by the manufacture of cordite 
I R.B.l). from the samples of cotton waste prepared 
under Series III. indicated that no further reduc- 
tion in the (jiiantity of solvent required would be 
I possible, hut the trials cannot be accepted as final. 

I Consideration of experimental results. 

j It is convenient, in considering the results given 
I above, to subdivide this section as follows: — 
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(a) Empirical relations; (b) viscosity relations. 
The conclusions are subject to possible modification 
later, when the results of the stability tests of the 
cordite become available. 

(a) Empirical relations: 

To determine the most suitable of the treatments 
given to the various samples of cotton waste from 
the point view of economy of solvent in cordite 
R.D.B. mniiufaciiire, the following table has been 
prepared, the samples being arranged in order of 
merit. The conditions of manufacture of the nitro- 
cotton were service in each instance, so that 
reference to the intermediate nitroc'otton stage has 
been excluded from the table. The effect of the 
boiling treatment on the nitrex^otton is of the same 
nature as the effect of the soda boiling treatment 
on tlio cotton. 


Table XIV. 


Cordite. 


Cotton. 


Minimum 

Bolveut 

required. 

% 

Sodn boll. j 

No. 

ProHsure. 

lb. 

Time. 

Jloura. 

Solution. 

% NaOH. 

l?bNa,CO,. 


55-6 

40 

10 

.10 


B. E. F. 

55-6 

40 

10 

40 



19 

65'6 

40 

20 


! 

20 


40 

10 

20 

; 2-65 

21 

OU'fl 

40 

20 

20 

205 

22 

r>.s*6 

40 

10 

10 

40 

23 


40 

20 

10 

40 

24 

r>,v6 

40 

10 

2 0 



r.r.o ! 

40 

20 

20 

I 

26 

f»9-6 1 

40 

10 

.10 

'j ' 

2 

50-5 1 

20 

10 

20 

; 

13 

59r> 1 

20 

10 

! 40 

1 

15 

595 I 

20 

10 

1 20 

i 2-65 

17 

59-5 

20 

20 

1 20 

1 265 

lo 

59-5 

ntm. 

10 

40 


9 

59-5 

atm. 

20 

j 20 

! 2-65 

12 

65 6 i 

atm. 

20 

4 0 

; 

10 

65-6 1 

atm. 

10 

j 20 

2 65 

11 

656 

i 20 

1 20 

I 20 


i 14 

05 6 

20 

' 20 

1 4 0 


1 16 


From this table it is clear that cotton wastes 
boiled at atmospheric and at 20 lb. pressure do not 
give the nK)sb satisfactory ri'sults even when the 
length of th • boil and the concentration of the soda 
solution are increased. At 40 lb. pressure the 
samples from tlie individual raw materials and from 
the blend were satisfactory, independently of the 
time of boil and the concentration of alkali. Eco- 
nomically a ten-hour boil with the sinullest quantity 
of caustic s(Kla is t<^ be prefer nsl, but^ with the 
nec(‘ssity of ireeing the waste from ligneous matter 
it is not advisable to reduce the concentration of 
caustic Hotla Ixjlow 3%, at any rate f(/r the class of 
raw materials which were used. It is important 
for the latter reason also to empliasiso tlio ncx’essity 
of a drastic soda boil in order to ensure uniformity, 
(b) Viscosily relations: 

The most suitable treatment for cotton waste can 
130 laid down from the preceding section. As a 
chtK'k upon the treatment and to ensure at the 
mill the issue of a satisfactory product the practic- 
ability of adopting tlio visco.sity test and fixing the 
maximum for viscosity is considered in the follow- 
ing table. 


From these resulte it is seen that there is 
generally a qualitative agreement between viscosity 
of cotton, viscosity of nitrocotton, and solvent con-, 
sumption. On tho other hand the individual 
r^ults are very variable. Under simpler con- 
ditions of production, e.g., the use of one class only 
of raw material and standard treatment, the quali- 
tative agreement now established might be more 
definite. Further observations as a matter of 


routine at tho mills and at the propellant factories 
should, however, be made. 

From this point of view it is of interest to study 
the relationships through viscosity step by step. 

j Haw and pnrified cotton. — Tho determination of 
I tho vi8CO.sity of tho raw cotton or cotton waste is 
I attended with considerable difficulty. The results 
I given in Table If., samples Nos. A to G, show that 
in different samples the cellulose molecuhir aggre- 
gate is widely different and different types of cotton 
arc differently affected by the kiering treatment. 
This is seen in comparing the initial and final 
viscosities of cotton cop.s and flys when each is sub- 
jcctcnl to the same kicr treatment. 

i 


Table XV. 


Minimum 

solvent 

re()uired. 

Viscosity of nitro- 
cotton in optimmn K.-A. 

Viaroslty of 
cotton in 
Schwcltzcr'a 
reagent. 

Exper- 

imental 

number* 

Before 

Imilinu:. 

2% BOl’n. 

Finished 
5% Bol'u. 

650 i 

8-20 

3M.2 

16 

B 


15-7 

21-5 

53 

E 


7-9 

19-4 

57 

F 


12 1 

29 0 

48 

19 


1-95 

lOH 

4 

20 


1255 

388 

129 

21 

.. 

5 5 

30- 0 

19 

22 


16-5 

434 

172 

23 


35 S 

480 

200 

24 


14 0 

332 

73 

25 

- 

30 

240 

24 

26 

Mofin 

121 

303 

t 73 

- 

59 5 

3-5 

200 

i 89 

A 

,, 

18-2 

387 

1 240 

13 

„ 

11-7 

31 5 

37 

15 


! 5-6 

35-0 

36-5 

17 

,, 

1 11-5 

29-8 

156 

18 


1 30 5 

54-3 

332 

9 

»» 

1 41-1 

610 

250 

12 

Mean 

i 17-4 

38-8 

152-4 

-• 

65-6 

170 

567 

193 

10 


32-6 

67-5 

317 

11 


12-7 

34-5 

04 

14 


19 8 

493 

94 

16 

Mean 

i 200 

1 

520 

174-5 

- 


I Tho temperature of this treatmojit is the most 
I important factor in reducing the viscosity, while 
i reduction is accelerated by caustic soda and by 
duration of the treatment. It has not been found 
possible to di'tcrmiiie an equation showing the rela- 
tion between tho viscosity and tho temperature,. 
' time, and alkalinity of the boiling, but for the 
; (Honomical pro<luction of a purified cotton of the 
I lowest viscosity and to ensure uniformity it is 
I mxa'ssary to adopt a high Uunperature boil for the 
I minimum time and with the minimum concen- 
I traiion of caustic soda. 

i riuified cotton and nitrocotton . — Tho relation- 
I ship between the vi.stuisitics of tho cottons and of 
i the finisluKl nitrocottons was carefully considered 
I with the Rosoareh Department, Woolwich. The 
i effect of the boiling treatment of nitrocotton on its 
! viseosity during the boiling, as shown in Graph III., 

I has been already eonsidered. In passing through 
j ea<di sttige of the conversion from raw cotton to 
I finished nitrocotton the cellulose undcr^^ocs pro- 
I gressivo changes. Assuming that initially the 
i cotton contains cellulose in different highly asso- 
ciatt^d states, changes occur during the boiling of 
cotton, tho rate of change being dependent chiefly 
on temperature, which results in producing a 
definite degree of dissociation which does not 
change under atmospheric conditions of tempera- 
ture and humidity. Ultimately a state of dissoci- 
ation is reached l^yond which any further dissocia- 
tion is not possible without disintegration of the 
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cellulose. The products of nitration prepared 
^ exactly similar conditions from cellulose in 
ujiierent stages ol dissociation retain their colloidal 
nature and may then be related to each other hy 
their viscosities, given that the nitrogen contents 
or the nitrocottons are the same. The process of 
nitration, howerer, as well as intrcnlucing ON(h 
groups may affect the degree of dissociation, partly 
depoiiding on the state of the cellulose initially. I 
Iho nilnition producte can undergo by boiling j 
further dissociation, the extent depending also on j 
the degree of dissociation of the ccdlulasoH from i 
which they were prepared. Ultimately a definite I 
stage is reached beyond wliieh dissrxiation measured : 
by viscosity cannot be redueed witliout dr^onipo- j 
sition of the nitrfteellulose. Plotting tlnui the | 
ratios, viscosities of finished nitrcx'ottoiivS-r viseosi- . 
ties of purified cottons, against the viscosities of tlie { 
purified cottons, Dr. Mas.son, of the Kesearch ])e- | 
partment AVoolwicli, obtained the curves given in 1 
Graph T\\ below: I 

fjRAPH IV. 

1. Cotton boiled at atmospheric pressure. I 

Tl. 20 lb. .. ! 

ID 40 lb. „ i 



Viscosity Nltrocotton. 

Cotton. 


With the oxeeption of the three points for 
No. 16, F, and F, all the points lie on regular 
curves, each curve being distinct for tlic tempera- 
ture at which the cotton was boiled. A definite 
viscosity relationship thu.s ap{)ears to be possible 
bctw'eeii cotton and nitrocotton wlim all the factors 
contributing to the changes are taken into account. 
Initial differences in the viseosit of purified 
cottons are minimised on conversion into nitro- 
cottons if the nitrocotton.s are given drastic boiling 
treatments. For a nitrcKiotton of ininimum vi.s- 
cosity it is obviously most satisfactory to jiroduco 
a cotton of low viscosity and .so redue(‘ to a 
minimum subseciuent treatments of the nitrocotton. 
This becomes e.ssential in certain industries in 
which tlic nitrocotton used does not reijufre to be 
boiled unless for viscosity reasons. To obtain nitro- 
cottons of higher or intermediate viscosity a study 
of fcho viscosities of the cottons is clearly necessary. ; 

"Nitrocotton and cordite manufacture. —A quali- 
tative agreement is apparent from Table XV. : 
between tho solvent required for satisfactory manu- ' 
facture and tho viscosities of tho nitrocottons 1 
contained in the cordite. It is necessary to take : 
the average values for viscosities of groups of nitro- j 
cottons, tho groups depending on the solvent j 


I required. Individual results are not reliable, and 

further work is reipiired to establish relations 
j between the concentration of solution used in tho 
I laboratory determinations of viscosity with the 
I solution and tlie coiisisteney of cordite dough. That 
such relations exist would seem to be clear when 
the close relation iK-twcen the curves in Graph JV., 
the solvent required in cordite manufacture, and 
the Uunperaturo of boiling the cotton is considered. 

II 10 .S 0 results, while not definitely establishing 
viscosity determinations of the puritied cellulose as 
a ineaii.s of determining the suitability of the cellu- 
lose for <-ordito manufacture, have established to a 
largo extent tho most suitable treatments to be 
given to cellulose raw materials. Certain relation- 
ships have also been established as to the effect of 
treatments of the cellulose on its viscosity, effect of 
treatment of the nitrocolluloso on its viscosity, 
and between tho viscosities of eellulose and nitro- 
cellulose. 

Itesults from the manufacture of cordite ll.D.Ji. 

Tho results of the experimental work as they 
lu'came available were applied to tho methods of 
the preparation of tho cotton at tho mills, and witli 
the cotton then prepartnl to the manufacture of 
nitrocotton and cordite U.D.B. at Messrs. Nobel’s 
factories and at H.M. Factory, Gretna. 

The method of preparation ultimately instituted 
at the mills fixed the preliminary picking and de- 
greasing treatments necessary for certain raw 
materials, the blending of the materials in the 
proper proportions wh(?n charging the kiers, ami 
the profior kior Ireatnieiit, followed by washing, 
drying, and the usual mechanical treatments with- 
out either lileaohing or souring. 

The kiering treatment was tlie essential factor in 
determining the quality of tho resultant cotton, 
anfl it was accordingly laid down that after the 
correct blended quantity of known weight of tin- 
eellulose materials had boon charged into the ki(*r, 
;)•() ' NaOH solution, fully causticised and settled, 
was to run into the kier in tho proportion by 
wi'ight of four parts of solution to ono of cotton. 
lh'fon‘ clo'^ing tlie kier the air in it was to bo dis- 
f)Ia((‘(l by steam, the kier then closed and tlio con- 
tent^ subjected to a boil at 10 lb. steam pressure for 
tmi hours, tho kier being slowly rotated. The liot 
alkaline liquor was then blown off and the cotton 
(lisf harge<l. As the cotton issued from the kier it 
was immediately “drowned” by adequate sprays 
of (‘oM water, so that oxidation should not take 
place. 

Some time was taken in obtaining the necessary 
conditions at the mills to ensure that the treatment 
was followed. .\t each mill a technical staff was 
placed and seiontihe methods were then adopted in 
operating the fiiills. 'I’lieso methods covered studies 
of rapacity of plant in relation to production of 
materials. <dHeienry. inelnding steam production, 
and monthly process costing. The eompleto re- 
organisation was effected by June 1, 191H, and 
tbrongb the efforts of the new staff tho average 
total cost of jirodiiction fell montli by month, until 
in Of tober, 19IS, a reduction of till per ton ha<l 
bc<>n effectcii, making the comparison on an ecpial 
basis with the average total cost for tho six months 
ending March 31, 1018. 

The products supplied to Messrs. Nobel’.s, who 
u=j»‘d them admixed with materials of their own 
manufacture, also pri'pared according to tho above 
method, and to Gretna, enabled these factories, the 
total produetion of which was some 800 tons of 
cordite R.D.B. per week, to reduce tho mixed 
.solvents the.y used for incorporation by 11% and 
7i % respectively on tho previous figure of 05 parts 
of solvent per 100 parts of cordite. At the same 
time the additional uniformity of the purified waste 
removed some difficulties experienced in the manu- 
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facture. Substantial confirmation was therefor© 
obtained of the large-scale experimental results. 
Routine observations of viscosity were made on all 
the products at the mills, hut whereas generally 
tho viscosities were reduced to a low figure there 
were irregularities in the results whicli werf not 
eliminated. 

Ks.perimental work on the preparation of a cotton 
cellulose suitahle for nitrocellulose powder. 

Towards the end of 1910 it was decided to inanu- 
fneture nitrocellulose powder in this country and to 
adopt the process used by Messrs. E, 1. du Pont do 
Nemours and Company. 

Nitrocelluloso powder, consisting almost entirely 
of nitrocellulose, has for its basic; raw material pre- 
pared cellul()s(‘, generally cotton cellulose. The 
du Pont process for the manufacture of the powder 
includes the “dipper” process for the nitration 
of the prepared (otton, which necessitates the use 
of cotton of very short fibre, much sliorter than the 
fibre of the bulk of the raw materials us('d in the 
preparation of cotton waste for the manufacture 
of nitrocotton for cordite R.D.P. 

llepres('ntatives of the du Pont Company em- 
phasised tho importance of the nitrocelluloM; pos- 
sessing certain pliysic-al and chemical properties, 
among which were: — (1) A low viscosity in acetone 
or etlier-alcohol with, for cannon soluble nitrocellu- 
lose', the highest possible; solubility in tho lattor 
solvent, to give an easy-flowing colloid and conse- 
(luently low solvent consumption in Jiianufacture. 
(1?) A satisfactory stability, esix-cially for high- 
grade; nitroccllulos(' used for rifle nitrocelluloso 
powder and containing of nitrogen. 

With regard to (1) the du Pont Company use<l as 
their raw mat('rial a mixture of cotton huH shavings 
and cotton link-rs of very short fil)re, both of which 
(pialities wer(; higJily contaminated with lignocellu- 
loso. Thioir repres(>ntaiivcs emphasiscM.! also tho 
necc'ssity of a drastif: soda boil such as they had 
adopted, naim’Iy, 8(1 Ib, st('am pressure for 5 liours, 
to give a satisfac+ory and uniform product. 
Du Pout’s determined tho ((uality by making largo 
scale trials of n'presentative samples of nc^v lots 
of ])urified material. 

With regard to (^), the stability of too nitro- 
cc'llulose ponder partly depends on the purity of 
tho cotton used, /.c., on its freedom from ligno- 
ceIluIo.se etc. d’he (pialily of the raw materials 
used by tin' di (* 011 1 Company nece.ssitated a treat- 
nn'iit wiiich n(juld break down these c<)mp»mnd 
celluloses. This it was found was effecti'd by a 
drastic so<la boil, aiid thus the requirements under 
this head and under (1) wore met by the one 
operation. 

The manufacture of the nitrocellulose powder in 
this country was eventually undertaken at 
Factory, Irvine, erected and oper.'ited by Messrs. 
Nobel’s JCxphxsives Company. The Director of 
Propellant Supplies decided that the stock of raw 
lintc'i’s, of a higher grade than those list'd by 
du Pont, in this eounf ry should be used for Irvine, 
and the purification of thc'ni to meet Irvine’s re- 
quirements should be carried out at one of H.M. 
cotton wafit(‘ mills. 

AVlu'n work commenced to ascertain a suitable 
treatment for the raw linters much of the experi- 
mental work on cotton waste for cordite R.D.li. had 
been done, and the results ^herefrom agreed with 
the experience of Mc.ssrs. du Pont. 

Nitrocellulose powder being a new manufacture 
to this country, to bo carried out in a newly erected 
factory as sections of it became available, no pro- 
gramme of experimental work such as that given 
in the foregoing report could be done. After pre- 
liminary trials, the results of which, owing to the 
conditions of manufacture, could not be taken as 


more than indicative, series of large-scale experi- 
ments were put in hand under proper conditions at 
the mill and at Irvine. 

Vreparation and emmination of purifie.d linters. 

The conditions of preparation lis regards kioring 
treatment and the re.sults of viscosity tests of the 
products are given in the following table. 

Taiile XVI. 

Note . — Ratio of solution to cotton was 4!l in all 
ea.ses. 


I Kiorins Viscosities— 2% sol’n. 

treatment. 

Expel i- ■ 


ini'iital No. 

T 

P 

,s 

>fax. 

Min. 

Mean. 


lira. 






<lu Pont 







Siimplo 

r. 

80 


— 

— 

14-7 

A1 

6 

f)0 

30 

401 

150 

.342 

A 2 

8 

.. 


202 

93 

149 

A.i 

10 



334 

70 

184 

iU 

<1 

tio 


400 

113 

233 

JVi 

H 



378 

101 

102 

i’.a 

10 


.. 

80 

17 

40 

Cl 

rt 


40 

332 

84 

103 

02 

K 



I‘.).'j 

103 

143 

OS 

10 


i " 

83 

38 

G9 

III 

0 

70 

10 

577 

218 

418 

Jf2 

8 


1 

180 

120 

149 

1)3 

10 


1 

220 

130 

182 

El 

(1 


i l"o 

181 

1.52 

10.5 

JC2 

8 



HI 

29 

58 

E3 

10 


i 2’’o 

103 

41 

03 

El 

(> 

:: 


193 

09 

no 

E2 

8 


1 .. 

00 

38 

49 

E3 

10 

1 

1 •• 

39 

17 

28 

<il 

<) 

.. 

1 3’0 

18-5 

170 

14'1 

02 

H 


1 

7-9 

6-7 

17 

03 

10 

•• 

1 •• 

13'8 

13 6 

10*2 


i T=timc of iioii. pressure. S strength of caustic sofla 
I solution, 

I 

I The viseositie.s, 'xcept fur the products from tlio 
70-11). treatment with 2 ,-, and 3'o caustic soda, show 
great irregularity and are very high compared with 
I the results obtained under the R.D.B, experimental 
work in which different raw materials were used. 
Taking tlie average values generally, it would 
appe ar th.-it increase in temperature of boiling, in- 
crease in time of boiling, and increase in strength 
of the kiering solution each reduces viscosity. This 
agn'e.s with the re'Siilts of jiroviuus work. The 
irregularities are partly duo to tho irregularities in 
the raw luiters, the difficulty of reducing their vis- 
cosity, and the difficulty of obtaining a satisfactory 
cuprammuiiium solution of material having a hign 
viscosity. As is well known, tlie cuticular sub- 
stance of the cotton fibre can be separated from the 
iiiter-cutieular by solution in Scliweitzer’s reagent, 
and it would seem that linters contain a relatively 
high proportion of cuticular cellnloso which, licing 
much more resistant t.o conditions influencing 
physical change, may bo expected to cause a high 
viscosity. Unless completely broken down, the 
pre.sence of this m.aterial may cause irregularities 
in the nitrocotton and incomplete gelatinisation in 
the powder. Further information which points to 
tho same eoiiclnsion ns regard tho cuticular cellu- 
lose is ^iven below from actual manufacturing 
evideiK e. 

The products from raw liiiter.s boiled at 70 lb. 
pressure with 3% caustic soda solution give regular 
results comparable witli tlioso given by the du Pont 
sample of cotton and lower than those obtained by 
the standard treatment for R.D.B. materials. 
The cuprammonium solutions were also quite, satis- 
factory and lignoeellulose from the seed husk etc. 

practically decomposed, which was not the case 
with the material from the 70 lb. 2% solution boils. 
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From these results, and as it was not possible 
with the plant available to increase the pressure 
beyond 70 ib., this pressure was ultimately adopted 
for manufacture. Throughout manufacture vis- 
cosity determinations were carried out for each 
batch of the material produced, the total production 
amounting to some 2000 tons. Of the part of tliis 
which was given the standard treatment finally 
adopted, a proportion was boiled for ten hours and 
the remainder for six hours. A summary of vis- 


the cellulose in it was decomposed. The effect of 
this decomposition on the yield is indicated in 
Table XVIIJ. The difference in yield shown be- 
tween March-May period and the October-November 
j figures was due to greater efficiency in the purifica- 
tion process. This efficiency was also increasing 
throughout the Jiiiio-September period. The 
elfect of the use of partly disintegrated material on 
the viscosity of the product is also shown in Table 
XVI 1. From this table and foregoing remarks it 


Table XVTI. 

Viscositips of 2% sohdion of cottons. 


Place of test. 

Time 

of 

k’erinv. 

All tests 

No. of 
tests. 

Maxi- 

mum. 

itrini- 

murn. 

Moan. 1 

L 


Ifours. ! 





Woolwich 

10 1 

80 

77-7 

1 7 

174 : 

Mill . . 

10 j 

84 

1 SI -5 

1-7 ; 

2n-.''> 

Woolwich 

i 

1 10 ’ 

I S70 

1-7 

4.5 -7 I 

Will .. 

0 1 

124 

i 4]« 

1-7 



DNnfx'-jriitod IlntorH used. , Hound Ilntors u-fd. 


\’o. of 
tests. 

nium. 

Mini- 

mum. 

Mean. 

Tests over 25 

Tests under 25. 

No. 

Mean. 

No. 

Mean. 

10 

7'^ 

10- 1 

2ft 8 i 

8 

44-8 

62 

12-3 

10 

. 81-5 

1:5-9 

44-0 

1‘2 

41-4 

62 

12-7 

14 

! 120 

m-o 

(57-0 

i 

OH 3 

i C4 

14-7 

14 

250 

: 10-5 

70-0 

5ft 

! 92 

1 

1 5ft 

1 

10-9 



Table XVIII. 



Period 

1918. 

Raw material used. ; 

Yield. 

1 Raw cotton per 
j ton iiroduet 
(invoiced \\'ts.). 

March ') 

iiS?}- 

Jane 

No dislntej^ratod material . . 

08-5 

1 

; 1-40 

Partly disluto'-:ratcd material 

04-5 

! 1-55 

July .. 

6;5-8 

1-57 

1-58 

August . . 

.. ■ 

r):5-4 

September 

No disintegrated material . . ■ 

58-5 

i 1-71 

October.. 1 

75-8 

i 1-32 

November 

•• 

bo-O 

1 1-18 


1 would S('cm probable that tlie decomposition of the 
cutieular cellulose takes place much more slowly. 
rrcimmtion and exorninafion of the nitrocottons. 

‘ The nitrocottons prep:>rcd from which results are 
available were pyronitrocclluloscs for cannon 
powders. Idiey wore completely soluble in ether- 
alcohol and contained 1200— 12 GU nitrogen. For 
st.abilisalion the boiling treatment given was one 
21-hour and four 2-bour boils with water. Of the 
<'xperimontal batches of cotton prepared oidy A.l, 
132, B3. Gl, G2, and G3 (see Table XVI.) were fully 
examined. The results, together with a f(*w others 
from manufaetiiritig records, are given in the fol- 
lowing table; — 


Table XIX. 


Cotton. .Nitrorolton. 


Sample. 


Treatment. 

; Viseo.Mty, 
8otutiou. 

P. T. 
lb, lirs. 


N 


Du Pont pyronitrocflluloflc. 


157, 471, 3'J9 

12-51 

Benico 1 . . . - ; 

50 

10 

12-52 

.. 2 .. 

50 

10 

177. 2‘’4. 1G2 

12 52 

8 .. 

50 

10 

. 4-8. 8-0. 8-2. 0-5 

]'2-51 

Experimental A3 . . 

00 

GO 

in 

8 

, 47. Cm. 118, 70 

118. 9:5. 281. 300 

l'2-.52 

12-55 

B3 !! , 

til) 

10 

1 8-M. 2-2. 170; 3:;-G 

12-49 

„ Gl ., 

70 

ft 

10. 1(5-7 

12-54 

Service 4 . . . . 

70 

ft 

1 : 5 : 5 . 109 . 113 

: 1255 

„ 6 .. .. 1 

70 

6 

37, 40, 44 

: 12(>2 

„ 6 .. 

70 

ft 

15 

j 12 51 

Special lot 1 

Ex^rlroental G2 . . | 

70 

70 

8 

10 

8. 7-4 

5. 14 4 

: 12-54 
1*12-00 

E.D.B.”cotton .. j 

40 

10 

2-9, 3-0 

1 


Viscosity at '25'’ C. in optimum solvent. 


P»efore 

boilin'.^. 

After 
boil J. 

After 
boil 2. 

After 
boil 3. 

After 
boil 4. 

After 
boll 6. 

Finished. 

4% 5% 







4-1 

(13) 

'I’oo 

78-0 

Gft-3 

G2-4 

49-0 

41-5 


40-1 

vlscmis 

219 

50-4 


47-H 

42-0 

3fi-9 



31 8 

81 5 

23-4 

17-9 


15-.5 

15-5 

— 

11-9 







— 

10-2 1 

(34) 



_ 

— 

— 

1 

! — 

8-4 : 

(29) 





— ■ 

— 

i — 

j — 

7-9 j 

(25) 

_ 







1 ■ — • 

1 — 


12-9 

709 

97 

1 G4 

4 . 8 -ft 

1 41-4 

32-6 

— 1 

32-8 

; 273 

54 1 

47-5 

41-2 

j 88-0 

1 34 7 

— 

— 


— 


-- 

! — 

j „ 

— 1 

19-4 






1 

, 

16-6 









j 

j — 

— 

14-8 

: 5S-3 : 

25-7 


20-5 

j 16-3 

! 16-8 

“ i 

141 


Cotton treatment.—P-^* Pressure and T=Tline of Hoda boil. 


cosity tests is given in Tabic XVII. During the , The conclusions drawn from Graph III, are oon- 
production of this quantity a stock of raw materials , firmed by these additional results. The effect 
which had been lying exposed to the weather had ; of the first boil of 24 hours on the viscosity 
to be taken into manufacture aa quickly as possible, j of nitrocotton from lintcrs is very similar ^ that 
as owing to bacterial action, a large proportion of | of the two 12-hour boils on nitrocotton from R.D.B. 
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cotton, though in the former case there is no inter- 
mediate stage to confirm that the fall in viscosity is 
regular. The changes in viscosity of cellulose and 
nitrocellulose are essentially dependent on tem- 
perature conditions whether in the kiering of the 
cotton or in the nitration and stabilising processes 
of the iiitrocotton. From this arises a point which 
requires further investigation and may bo the 
caiiao of the slight irregularity in the results now 
given, namely, tho effect of the hot water in con- 
tact with Iiitrocotton during the period of raising 
the contents of a boiling vat to 100° 0. and during 
tho period of running off tho hot water. 

Conclusion 2 from Graph 111. is also confirmed by 
thesi‘ further results, and, as will be seen later, 
this is of even greater importance in the manu- 
facture of nitrocellulose powder than in the manu- 
facture of cordite It.D.Jl. 

Taking the mean values for tho viscosity of cotton 
and plotting these against the ratio, viscosity of 
finished iiitrocotton-^- viscosity of cotton, the curve 
in (fraph V., below, is obtained. 


(illAVH V. 



Nitrocotton. 
Viscosity Colton. 


This curve is again similar to those given in Graph I 
IV., but owing to tlio cottons in this series of experi- 
ments being boiled at different temperatures and 
also owing to the irregularity of their viscosities, 
the points lio less regularly on the curve, Tho 
latter may, however, be taken as sufficiently regular 
to confirm the previous conclusions, that there is a 
definite relationship between the viscosity of tho 
cotton and tho ultimate viscosity of tho nitro- 
cotton prepared from it. Tho curvee generally 
appear to be of tho form ; 

»/c=K.10 

where nc is the viscosity of cotton nndrjnfc that of 
finished iiitrocotton, and K a constant for each 
curve. Substituting the value , for 7,c and forryn/c 
the values for log K obtained from this equation for 
the It.D.B. nitrooottons under Series I. and III. 
and for the N.C.T. nitrooottons are given in tho 
following table. 

The differences between the values of log K for 
Series III. and those for Series I. and linters are 
duo to the difference in the concentration of the 
solution for determining n/c. 


Table XX. 


Series 1. 


Series S. 


Linters. 

I lixpt. 
j No. 

P. 

Log K. 

Expt, 

No. 

P. I-og K. 

iExj)t. 
j No. 

r. 

Log. K. 

i " 

Atm. 

1-68 

1 

80 lb. 0 84 

i SI 

50 lb. 

1-63 

10 

- 1 

1-57 

2 

.. 087 

S4 

70 

1-37 

1 11 


1-71 

3 

.. 0-87 

S2 

W) .. 

1-40 

' 12 

„ 

105 

4 

.. 0-91 

. 112 

GO .. 

1-30 










20 lb. 

1-54 1 

5 

40 lb. 0 92 

; A:i 

60 

1 33 

1 

14 


i:{4 1 



B3 

60 .. 

2-03 

1 ir» 


1-42 ! 



I m 

70 

1-48 

1 16 


1-49 : 



! 02 

70 .. 

1-9H 

1 17 


1-55 ' 



1 G3 

70 .. 

1-48 

1 18 


1-38 : 



i 01 

70 .. 

Ml 

j 





' S3 

50 .. 

1-80 

i 2 

40 lb. 

2 24 






i ^ 


3 06 






! 6 


112 ; 






I 8 

.. 

109 ; 






i ^ 

40 lb. 

1-28 ! 






20 


2-25 j 






! 21 


1 41 ' 






22 


1-88 1 






2:i 


1-17 ' 






24 


1-54 ! 






1 25 


1 31 i 






1 >26 


l-:t8 i 







i Obviously the conditions under which these cx- 
I periinents are carried out aud the materials used 
cannot be expected to give accurate values for K, 

I but even so there would seem suliicient indication 
i that K would bo found to be constant if carefully 
j controlled cxiieriinents were done in the laboratory. 

I Manufacture of nitrocellulose powder. 

! JMaiiufacLuro of “ cannon nitrocellulose powder ” 

! at Irvine was for some time too beset with 
j mechanical difiicnltics to allow any conclusions to 
j be safely drawn to the effect of the viscosity of 
the nitrocotton n.sod upon tho solvent required for 
pressing the nitroootton-cthor-alcohol dough. These 
difficulties were overcome, but when manufacture 
stopped aft<'r the Armistice it had not progressed 
snlnciently to enable final conclusions to be drawn. 
Tho results which were obtained from the carefully 
controlled manufaeiurc of nitrocellulose powder 
j from the experimental lots of cotton aro given in 
the following table : — 

Me.ssrs. Nobel’s comments on the manufacture of 
these lots were that: (1) Service batch 1, even with 
the larger quantity of solvent still required higher 
pressure and was unsatisfactory. (2) A3, B2, and 
B3 with the additional solvent pressed normally, 
but the trials were less satisfactory than was de- 
sired. (3) In dehydration the nitrocotton from Gl, 
G2, and G3 showed ooneidcrable superiority over 
any previous lots. Tho dough from Gl when 
pro.s8cd gave particularly good cords of size 16 
cannon i)owder at an average gauge pressure of 
2700 lb. G2 and G3 were not quite so satisfactory 
as Gl. Resiilts^with the special lot were similar to 
Gl, using 106’5% of solvent. A gauge pressure of 
2400 — 3000 lb. was used in pressing, and clean 
cords with extremely smooth surfaces were pro- 
duced. The quality of tho powder was in all 
^spccts equal to that produced at Irvine from du 
Pont nitrocotton. 

From tlw'se results, as in the case of cordite 
R.D.B. manufacture, the tomperaturo at which the 
cotton is kiered a.ffects tho viscosity of the purified 
cotton, the viscosity of tho unstabilisoil nitrocotton 
and the ease of reduction in this viscosity during 
the boiling treatment, the viscosity of tho finished 
nitrocotton, and mo.st directly tho pressing of the 
powder and the quantity of solvent requirt^. 

It is obviously desirable that the cotton should be 
boiled at at least 70 lb. pressure with 3*0% caustic 
aoda solution. If this be done the viscosity may 
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gcnorjilly bo roduocd to bolow 25 C.G.S. units. In 
the foregoing tables instances arc given whore this 
has not been tlio case, and viscosities of over 100 
even with the boiling pressure of 70 lb. have been 
obtained. No powder inanufaeturing trials have 
been done with such material, but it n»ay reasonably 
be cxneeted from all the evidence given that thev 
would not be as satisfactory as those from cotton 
boiled at a high pressure and having a visco.sity 
lower than 25 C.O.S. units. 

The results from this work are therefore generally 
in agreement with and confirnt thosi' obtaiiusl from 
the cordite R.D.Ti. investigations. 


literature to guide the work^ taken comprehensively 
as a whole, and the necessity of devising methods 
of testing which have still to be perfected, render 
quantitative detailed conclusions impossible. On 
points of minor importanoi' tiie deductions from the 
results, if not already drawn in the report itself, 
may readily be made: — 

(a) The. cellulose contained in different raw 
cotton cellulose materials has very different viscosi- 
ties, and oven in the same fibre the ccllnlosc is pro- 
bably in different states of molecular aggregation 
wbieb m.ny vary with the age or growth of the 
cotton. 


Tamlk XXL 





tVi(tO)i. i 

1 



.Nitrocotton. 


Powder. 

No, 


Soda 

1'. 

lioil 

T. 

ViseWdy, 

N 

1 

■ In acetone 

.'solution 

V igcos.ty. 

In optimum JO/A. 

4"„ soUi. 1 soln. 

Solvent per 
100 parts 
powder. 

Du Pont N '(; .. 





le.'.i 

27- 1 

41 

(i;d 

100 

Service batc ii . . 


5(1 

10 

70 t<) 

12 :>ti 

luo 

— 

-- 

120 

AS 


fjO 

10 

•17 to IIH 

12 .')2 

1 mi 

10-2 

(S4) 

108 6 

iiU 


8 

00 

•js to :ioo 

12-,^'. 

l:!l.'. 

S-4 

(24) 

108’ 6 

PS 


10 

(U) 

2-‘: to 

12-4'J 

! 07 S 

7‘) 

<2.')) 

lOS-5 

Gl 

;; 

(1 

70 

10. l()-7 

i2r>t 

101 

— 

12d) 

100' 5 

02 


K 

70 

s. 71 

i2-:.t 

70 


lOO 

100'6 

03 


10 

70 

IT), in ; 

12 C.O 

7'» 


IPS 

JOS’ 6 

Special lot 


(> 

; ™ j 

lo 

i2-:)i 

S8-7 


19 4 

lOO-fi 


Cond Hsioti. 

Up to the present, the viscosity of ecllulosc, and 
moni particularly that of its dcrivati'X's for tlunr 
subsequent application, has in those iiidustru's in 
which it has played any part chiefly been dealt 
with as H speeilic property, certain values for which 
have to be obtained, rather than as a specific pro- 
perty depending basically on the constitution of 
cellulose itself. This is seen in the numerous patents 
which continue to be taken out, ejj., in the manu- 
facture of suitable variiislics, lacquers, and dopes, 
depending on empirical efforts to achieve tlu' 
desired object, ami thus beliiiug, but very iiieoii- 
siderably, the scientific study of the constitution of 
cellulose, its proiK'rtics as a typical colloid sub- 
slaiico, and the reason therefore of such properties 
and their cliaiiges under (liffcrmit conditions. 

This has been particularly the case in the nitro- 
cellulos<3 industry. W. AVill (Z. augew. Chem., 
1919, 32, i:W; c/.'j., 1919, 479 a) has recently men- 
tioned the same difficulties in the determinatiuu 
of viscosities as were eii conn teres) in this work, but 
could trace finally no rclationsbij) between the vis- 
cosity of the cellulose and the properties of the 
nitrocotton prepared from it. Further, it was con- 
cluded that conditions in the manufacture of pro- 
pellant powders were more dependent on other pro- 
perties than on viscosity. Attention may also be 
called to references in the publications o^ the De- 
partment of Scientific and Industrial Research on 
Colloid Chemistry for 1917 and 1918. 

It lias already bemi stated in Cross and Revan 
in lUsearches on Cellulose, 1900—1905, that the 
colloidal properties of wllulose are retained and 
determine the properties of its derivatives obtained 
by chemical treatment, the example given being 
viscose. The importance of tliis to the vi.seose arti- 
ficial silk manufacture is pointed out, and in arti- 
ficial .silk manufacture by the different processes, 
the viscosity question, chiefly of the derivatives of 
oelIulo.se, has had the most important attention 
from the industrial point of view. 

The conclusions drawn from the work under 
report must be essentially ones of general principle, 
as the lack of any earlier experimental evidence in 


(b) In file puriliealion tri'atincut given to the 
cotton (clluloso, tin* essc'iitial treatment elfi'cting 
cliange in the cellulose is tlie boiling with caustic 
soda. 'I'lie reduction in the molecular aggregate of 
the cellulose' can be effected by heat alone, but it 
is aeeelei ati'd by the presence of water, and more so 
by the pri'scnce in llu' water of sodium hydroxide. 
The changes in differi'nt raw eclluloses are ('ffected 
at dilferent ratc.s, but ultimately, if the treatment 
1)0 suflicieiitly drastic (the temperature to which the 
(ottun is suiijccted being tlie cs.sciitial factor), the 
product from all sources of cotton is essentially the 
saiiM', beyond nhicli further changes may po.ssibly 
he only clfcct(Hl l)y ehemieal changes. The products 
consist of normal resistant cellulose retaining its 
properl ies as a colloid. 

(( ) I'lic cellulose aggregate retains its properties 
as a (()l!t)id throughout nitration, and governs the 
(ollnidal pro|ierties of the ester. The introduction 
of iiitro groups into tin' cellulose aggregate may 
or may not {haiige the aggregate, according to the 
conditions of nifrufion, lint they render it capable 
of further mmlifieatiou, depending on the cellulose 
aggrt'gate, and again brought about by heating the 
nitrorottou at different temperatures, the change 
beiim aeci'leratod by the presence of water. Ulti- 
inati'ly, as in the case of ccllulo.se, the product 
umlcrgoes no further change unless accompanietl 
also by chemical change. 

From the graphs showing the changes of nitro- 
eclluloses during the boiling process the product 
real lied in each case would seem to bo an ultimate 
nitr<M‘elIulos(!. 

The ri'lation between the vi.seosity of the ultimate 
nitroei'llulose from each cotton and the viscosity of 
the (ollulose from which it was prepared is de- 
finite, so that for nitrocotton of desired viscosity 
the mature of the raw c'cllulose and the treatments 
to he given to it and to the nitrocotton can be 
determined. 

(d) The properties of the “ gel ” formed from 
nitrocellulose, with or without a gelatiniser, e.g., 
nitroglycerin, by means of solvents of the nitrocellu- 
Imse, depend essentially on the ph^ysical properties 
of the nitrocellulose. The properties of tne “ gel ” 
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determine methods and conditions of immufactiire 
and the properties of the finished product. A quali- 
tative agreement only has been establishcyl so far 
betAveen tlie viscosity of the nitrocellnlose and tlie 
solvent required for its satisfactory conversion into 
propellant powderti. This (pialitative relationship 
is of practical valne. and utnh'r more acenrate 'on- 
ditions of (Ictcrniiriatinn ftlian obtains a<“tually in 
propellant |)o\Adcr inanufactnre) of the solvent 
required tlu' relationship niigbt he shown to he 
quantitatiA'e. Tlie com entration of the nitro- 
eollnlose solvent “ solution ” during pressing of the 
dough is approximately fiO \ ITir solutions of 
lower (oueentratioii sin h as obtain in other manu- 
fartures, the relation between the viscosity of a 
5 ,^^ solution of nitrocotlon in cther-alcohol and the 
(piantity of solvent rcqnirid in manufacture, other 
eonditions Wing <'(|nal, should 1 h' more readily 
oblainahli'. It is to W' understooil that the solvent 
leqnired in manufacture is of the optiiunm com- 
position, 

(e) Tile results of tlio stability trials ami of the 
cxaniinal.ioii of th(> degree of gelatinisation of the 
poAvders are not yet available and, beyond general 
observations in manufacture, no direct tests Averc 
carried out to traie the relationsbii) through vis- 
cosity to the otlier physical ])roperiies of the 
finished products. 

(0 Other coiKlitions being <*(pial, i.r., the inter- 
mediate stages in mamifai I nrt', the op<*rations in 
the coiiv'ersion of the nitratcHl derivatives of c<‘llu- 
lose into finisln'd jiroduct, Avhich depend on the 
I'olloidal iiatnri' of thi' derivative, are directly in- 
llnemed hy the properties of the cellulose as a 
colloid from which the derivatives are prepared, 
'j'his intln('m(' may he traci'd through viscosity 
mcasnrenionts, but a mori' direct ri'latiuiiship is 
ajiparent betwei'ii tlx* operations and the temp(*ra- 
fnre to which 1 lu' {<'llnIos<> has Im'cii subjected in 
the pnriticatioii troatmeiil of the raw material. , 
From a practical point of A-iow, to produce' tlu' i 
iinislied firoelm I as occmomically a^ possible and : 
having the desired jo operties, the' iiatiirt* of tiu' | 
raw ei'llnlosie niat<'rial and the treatmc'iit given j 
to it ill purifiea 1 ion are the fundamental factors. 
SnhseqiK'iit operations may then he simpliHod iml, ■ 
eomhinc'd with llic' tieatiiu'nt ol the raw cel!iilos<'. j 
any ref|iiired firopc'itios in tlio derivative may be 
obtained. 

(g) It i'^ no [ccrhaps pei’iiii'-silih* to inf<*r 
generally that ni liie production of any article' hav- 
ing ec'llulose as its essential hase* and d('|)en<ling on 
colloidal properties the ahoA'o coiielnsions apply to 
a more or less grc'ater extmit. 

Jn tlu'se eom liisions some reieri'iiees luiA’C hc'cn 
made to the nature of the' eliaiiges in tlu* cellulose 
aggregativs which lead to further considerations of i 
tJio constitution ol (S'ilnlo^e. d’he eelln!o.so aggre- | 
gates in nature Aaty widely, hut they may he ' 
reduced by tlu* action of heat, ultimate degrees of 
dissociation being reached according to the teiii- 
peratnre, Ai ithont the inti odnetion, lioAveA’or, of any 
chemical change modifying the configuration in 
regard to esterification. Nitration may cause 
association, but it is clear that after nitration the 
•Wgrf'gute may be further reduced to an ultimate 
degree, similarly without causing any eheinieal 
(diangi* 111 the nitroi ellnlose. It may t'herefon' be 
eonelndcxl that the definite eoiiiiguration of the re- 
acting unit remains constant throngliont the vari- 
ous dissoc'iations. ]t is clear that in further work- 
on tliese hues to obtain the nltiraatc cellulose re- 
acting unit, either by comparison through similar 
groups of esters or by the comparison through 
aiffereiit esters, the cellulose i*sed as the starting 
point should be the .same or in the same degree of 
dissociation, preferably in the lowest state, as deter- 


mined by ite viscosity in a suitable concentration of 
cupramnioiiiiim solution. 

In coiielusion the author Avislies to express his 
thanks to Sir F. ]j. Nafhan, Mr. M'illiam Macnab, 
iMcssrs. Nohol’s ExplosiAes C’o., Ltd., Dr. W. H. 
Gib.son, Mr. P. Taiiish, and Mr. .J, W. Black for 
the a.ssistanec Avhich they have giA'cn him in carry- 
j ing out tlie AAork, in tompiling the report, and in 
j its publication. 


, A .MF/IAL-dkASS TAP. 

j liv AVlI.ia.AM i:UAA AllI) 0.\llNr,R. 

j McKcIacv and Taylor have reci'iitly (J. Amer. 

(du'iii. So<-.. IP20, 42, |;164) given <Ietails of glass- 
I to-metal joints ns«*d by thi' Bureau of Standards, 
i r.S..V. A glass-metal tap of a different type from 
! those described in the aboAc paper has hc'cn con- 
I strin ted by the author and used with a inercury-iii- 
I glass manoiiieter lor the nieasnremc'iit of pressures 
■ Wtweeii 2 and 10 atm. The diagram shows this 
lap in .si'ctioii. The joint is made between a metal 
disc. A, and a larger glass disc, B ; A is attached 



lo a Nict'l (apillary tube, and B is fused to a glass 
capillary tiilK', A bob' is drilled centrally through 
the glass disc and a similar hole drilled' obliquely 
through the metal disc to the interior of the capil- 
lary tube. Both di.sc.s are jilaccxl in brass colls, 
(’ and 1), Avbieh are keyed into one another Avhon in 
position. I lu' glas.s disc* is fastened centrally into 
its cell by means ol a ecmient composed of glycerin, 
lithargCj and sodium silicate, and the exposed glas.s 
surface is ( aj'C'tnllv ground. The smaller metal disc 
can be i vehed freely in its cell about an axis 
parallel to, but not in the sanu' line as the axis of 
the glass capillary tube. The distame belAveen the 
two axes is ili'terinined hy the obliquity of the hole 
in the metal di.se. The glass and steel snrface.s are 
held together hy means of a cap, Avhieh sercAvs on 
to O'. The metal and glass surfaces are carefully 
ground in position Avith fine earboruiidum, and in 
order to make a gas-tight joint, rubber grease is 
tised as a lubricant. By revolving the metal sur- 
face on tho fixed gla-ss surface, the tAvo holes can be 



348 T 


MARTIN.— ENZYMES AND PROTEINS IN THE WHEAT BERRY. (Dec. 81. 1820. 


made to coincide (as in the diagram) and con- ! 
nexion established between the gas in the two : 
capillary tubes. This only occurs in one position, 
and further movement in cither direction closes the 
tap. The tap is opened and oloHcd by moans of a 
strip of metal, E, which is soldered to the steel 
tube, and the open and c1os(k1 positions are con- 
trolled by a collar and pin, F. 

The glass disc may bo made by opening out the 
end of a capillary tuls^ into a funnel and pressing 
down the hot glass on a strip of asboaios. This 
method has the advantage of avoiding the netx's.sity 
for drilling glass which may l>e in a state of strain. 

Chemical Laboratories, 

University (V)llege, London. 


THE DTSTRIBUTIOX OF FNZYME.S AND | 
PROTEINS TN THE ENDOSPERM 

OF THE WHEAT BERRY. ; 

(Addkxdfm.) 

IlY F. .T. MARTI X. 

(See J., 1920, 1127 t.) 

The author has supplied the following nolo to 
explain more fully how the various samples of Hour 
were ohtainetl : — 

“The wheat was conditioned to the hardness of ■ 
good average English, and the Humphries proces.s 


of spraying stocks was employed. The extraction 
of flour wa.s about 70 — 72%. 

“ In the mill in which the wheat was ground a 
“Four-break” systtnn is employed, the general 
principle of which is as follows: — The wheat is 
passed through the First break and the flour and 
S(*molinas (pieces of endosperm) produced are 
.separated out; the remainder, which consiste of 
the broken busk with a large amount of endosperm 
attaclu'd, goes to the Second break where a similar 
op('ration is [jerfornied. Tlie material that then goes 
to the Third break has less endosperm attached to 
the husk, and suhseqnently the Fourth break re- 
moves the last scrapings of endosperm from the 
bran. The reductions are lettered alphabetically 
from A . . . N, A, B . . . denoting the liighest 
reductions (/.r., from tlie l>eginning of the mill) 
and . . . M, N the lowest reductions. The seiiio- 
liiias produced from the First break go to the 
liigbe.st ;md those' from tho Fourth break to the 
loue'st reductions: the semolinas from the inter- 
mediate breaks go to the intermediate reductions. 

“ Examination of the stocks going to the, various 
reductions shows that the higlu'r rtMluctions are 
comparatively free from husk, and, therefore, of 
particles near tho cortex, while the lower reduc- 
tions have a larger proportion of particles with 
pieces of husk attached, sliowing that they are 
derived from near the outside of tho berry.” 
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Mixing calculations. Ji. B. Hclbig. Chem.-Zcit., 
1919, 43, 786. 

The author gives formulro for calculating the 
amounts of raw materials, each containing up to 
four components, required to give a product of 
definite composition. 

Patents. 

^eparatinif a salt from its solution by evaporation; 

Proces.s and apparatus for . P. Piccard, 

Geneva, Switzerland. Eng. Pat. 132,771, 15.5.19. 
(Appl. 12,292/19.) Int. Conv., 14.9.18. 

In the method of evaporation where a liquid is 
heated under pressure without evaporation in 
rehcaters and then evaporated by reduction of pres- 
sure in the evaporator prope»', the jot of heated 
liquid entering the evaporator is caused to impinge 
upon a solid obstruction upon which crystals will 
be deposited that will be coarser than those formed 
in a body of comparatively .still licpior. The ob- 
struction may preferably take the form of :i screen 
which rotates against a scraper or is fixed and 
scraped by a rotating scraper.- 11. M. V. 

I'Jvoporof iiKj Initiids; Method of and apjiaratvs 

for . 0. (!arr, Asheville, N.C. U.S. Pat. 

1,321,362, 11.11.19. Appl., 21.2.15. 

A ciiAMDER is provided with a horizontal pipe ex- 
tending longitudinally along the bottom jind pro- 
vided with o[)enings of variable area along its 
uplx'r side. 3'ho openings increase in area towards 
the end remoUi from the inlet. Liquid to bo 
ovaporak'd i.s sprayed horizontally into the chamber 
above the perforated pipe, and hot air is delivered 
througli the pipe to meet the liquid spray at right 
angles. The hot-air blast is sufficiently strong to 
carry the solids and vajiour upwards to an outlet 
pipe at the top. — W. E F. 

F (I mares. IT. Wade, London. From Fours ct 

Precedes Matliy See. Anon., Liege, Helgiuni. 
Fng. Pat. 131,169, 3.5.19. (Appl. 11,113/10.) 

A FURNACE is provided with rilternative means of 
liring. A gas prodiufor placed at one cud of the 
furnace allows he use t)f producer gas, which is 
mixtsl with air c the top of the prmlucer before 
it entc^rs the furnaio chamlier. An arch built part 
way across the producer near the top forms a com- 
bustion spa(!o into whi< ii liquid fuel may bo in- 
jected thr<jugh the wall of the produ<;er. *A llanic- 
le.ss (ombustioii burner forms a third alternative, 
and is arranged by filling a conduit between the 
producer and furnace with porous refractory 
material and injecting a mixture of gas and air. 
Each of these arrangements may be used inde- 
pendently or to assist one another, and heated air 
may be used for combustion by conveying it from 
the regonerator to the point of combustion. 

A. K. 

Furnaces and tike apparatus for producing hot air 
for drying and other purposes. H. Wade, 
London. From Schlatter, Frorath & Co.’, 

Zurich, Switzerland. Eng. Pat. 135,332, 6.12.18.’ 
(Appl. 26,298/18.) i 

See q.S. Pat. 1 ,301,324 of 1919 ; this J., 1919, 490 a. I 
The filter consists of st^veral superpo.sed layers of I 
broken refractory brick or other fireproof, non- 
sintering material having catalytic properties, the 
* pieces forming the layers being smaller towards the 
top. The material is heated to a high temperature, 
whereby there are effected not only mechanical 
retention of dust and chemical combustion of sul- 
phur, but also combustion of soot and smoke. 


Heating-furnace. B. D. Gray and E. W. Ruben- 
came, jun., Philadelphit^ l^a., Assignors to The 
1 Hess-Bright Manufacturing Co. U.S. Pat. 

! 1,321,098, 11.11.19. Appl., 6.3.17, 

j The heating chamber is formed longitudinally in 
I the furnace, and is closed at the top and ends. 

■ The articles to bo heated arc inserted transversely 
\ into tho heating chamber through openings in the 
I wall, and tho heating gases are admitted at the 
: rear end of the eliamber through a number of 
I vertical pipes terminating near tho top of the 
I (ffiamber. Tho hot gJis passes over the articles, 

I and then out through flues leading downward and. 
. toward.s the rear of tho chamber. — W. F. F. 

Muffle furnace. W. G. Zetscho, Chicago, 111. U.S. 

Pat. 1,. 322, 214, 18.11.19. Appl., 28.2.19. 

The furnace casing is provided with fuel-feed in- 
lets at one end, and an oiitict for combustion pro- 
ducts at the other end. A number of muffles are 
niountc'd so as to span tho furnace space trans- 
versely, with one end projecting through the fur- 
na.co wall, 'fhe mullles arc spaced apart and are 
he.-itetl snccessiv<‘ly by the hot ga.se8. The open 
end of each nuiflle is providtH.1 with a closing plug, 
and vaivc-controllod openings aro provided in the 
furnace walls to admit air for regulating tho tem- 
perature. — W. F. P\ 

Fhaft kiln with automatic emptying device. G. 

Polysius, Dessau. Ger. Pat. 314,308, 20.6.16. 

A SHAFT kiln is provided with an automatic empty- 
ing devi(‘e and danipora arriinge<l in succession in 
the discharge slioot so as to form two chambers, 
tho lower one being coiiiiccUmI with a fan which 
blows tho dust into a dust (diamber or supplies the 
kiln with air under pressure. The variations in 
tho air pressure in other shaft kilns aro avoided^ 
an tho outward passage of air under pressure is 
impossible, and tlui oxhausU'r does not draw nir 
directly from the kiln. The use of several dampers 
also rediKx^s the loss of heat from the kiln, ns the 
heat in tho cooling niatorial may Ix) used to warm 
the ingoing air. — A. IL S. 

Air or gas; .[p]tarafus for treating and cooling 

. lleenan and Fiou<lo, f>kL, and L. Cruyt, 

Manchester. Eng. Pat. 134.256, 27.8.18. (Appl. 
13,905/18.) 

METAia.K.! wool (in which term is included wire, 
turnings, or any metallic material that will produce 
a spongy or porous inuHs) supported between plates 
of t'xpanded metal, wire gauze, or tho like, is built 
up into scrotms or drums which are kept wet by 
I means of liquid sprays or by rotating them in a 
; bath of liquid. The bladea or vanes of the appara* 
i tus de.scribe<i in Eng. Pat. 109,648 (this J., 1917, 
1171) may be made of metallic wool held in place, 
for example, by perforaU^d sheets. — B. M. V. 

Air or gases; Apparatus for filtering or otherwise 

treating . Heenain and Froude, Ltd., and 

L. Cruyt, Manchester. Eng. Put. 134,873» 
8.10.18. (Appl. 16,348/18.) 

Air or gas is passmi over non-perforated baffles 
placed at an angle to the direction of flow, and 
formed of or covered with hygroscopic material such 
as felt, wool, flannel, or the like. — W. F. F. 

Solids from gases; Apiiaratus for removing and 

reclaiming . E. J. Swwtland, Montclair, 

N.J., Assignor to United Filters Corporation. 
U.S. Pat. 1,321,490, 11.11.19. Appl., 4.8.15, 

Gas under pressure containing solids in suspen- 
sion is passed outward through a tubular filtering^ 
member which intercepts tho solids. An annular 
noszle slides longitudinally on the tubular filter,, 
and a current of gas may be forced from the noule 

D 
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inwards through the filter at successive zones to 
detach the solid material. — W. F. F. 

Drying or heating apparatuif of continuous type. 

Dressier Tunnel Ovens, Ltd., und'J. Williamson, 

Stoke-on-Trent. Eng. Pat. i;U,.T12, 1.11.18. 
(Appl. 17,895/18.) 

The goods to ho heated or dried are moved .slowly 
forward on a carrier through a chamber lillctl with 
air heated by a heater situated in another chaJiiber 
below the first. In tlie main or middle part of the 
furnace the heater is preferably heatexl by the com- 
bustion of gas or other iuol inside it, and the main 
movement of the air wliidi convoys the heat to the 
goods is upward from tbo heater, among the goods, 
and down through .side passages to the bottom of 
the heateu', though a small quantity may bo drawn 
off by a chimney or other draught to produce a 
slow longitudinal movement a.s well. In the tail 
end of the furnace the lower chamber may bo 
omitted and air from outside allowed to pius.s 
through the goods to cool them, and the air thus 
preheated used for combustion in and/or circula- 
tion round the main part of the furnace. When 
used as a dryer, an e.xtensioii at tlie feed end of the 
chamber is provided, so that most of the moisture 
can bo removed from the goods at a low tempera- 
ture. The heatew for this part is preferably a 
nest of tubes carrying the products of combustion 
from tho main heater, while the air which transfers 
the heat does not circulate, hut afte'r rising among 
the goods pas.ses out of the furnace. — B. .M. V. 

Dryer. W. K. Prindle, liondoii, Ohio, Assignor to 

Tho Buckeye Dryer Co., (Vilumbus, Ohio. 11.8. 
Pat. 1,321,:332, 11.11.19. Appl. , 30.1.17. 

A KOTAitY horizontal shell is provided with sets of 
longitudinal compartments spaced ai-urt length- 
wise of tho shell. Each eompariment has lifting 
blade^s, the number of blades increasing towards 
the discharge end of the shell. — W. F. F. 

Cooling liquids; Apparatus for — . J. I. Tborny- 
eroft and Co., Ltd., and T. Thorny croft. 
London. Eng. Pat. 134,271,21.10.18. (Appl. 
17,163/18.) 

A COILED double tube (tlie two tubes having a com- 
inon axis) is placed in a tank and the liquid to be 
cooled passes first through the inner tube and then 
into tho tank, which thus can servo as a rei^rvoir 
lor cooled liquid as well as providing additional 
cooling surface. The cooling Hijuid, though sup- 
plied from and exhausted to tho exterior of the 
tank, is circulated through the outer tube by moans 
of a centrifugal pump contained within the tank. 
The pump may be driven by external power or 
by a small turbine wheel which is rotated by the 
liquid which is lieing (sxiled as this passes from the 
the inner tube to the outer tank. — B. M. V, 

Mefrig crating apparatus. H. Southon, London. 
Eng. Pat. 134,348. 7.11.18. (Appl. 18,237/18.) 


Artificial-refrigeration method and apparatus. 
C. W. Milos, Anderson Township, Ohio. U.S. 
Pat. 1,321,230, Appl., 11.11.15. 

Gas is withdrawn from the refrigerator at low 
pressure and then liquefied in a condenser at a 
higher pressure. Tho liquefied gas is separated, 
tho lower layer of it is pro-cooled by means of the 
cold, low-i)ressure gas from tho refrigerator, and 
is separated from the unliquefiod gas by a relatively 
warmer layer. The pre-cooled liquefied gas is then 
passed into the refrigerator.— W. F. F. 

Retorts aiul stills. .1 . Prentice, East Riggs, Eng. 

Pat. 134,100, 9.12.18. (Appl. 20,447/18.) 

A RETOiiT is made with a detachable bottom which 
can bo removed upwards through the retort with- 
out removal of any of tho brickwork setting. The 
lower end of the main body of tho retort has an 
iinvardly -directed liange w'hich forms a scat for 
a corresponding outwardly-directed liange on tho 
bottom of tho still. If the bottom is provided 
vvitli an outlet spout, only a few bricks have to be 
removed round the spout suffieieiit to allow tho 
bottom to be tilted before being lifted. — B. M. V. 

Distilling apparatus. O. 8, Sleeper, Assignor to 
Buffalo Foundry and Maehino Co., Buffalo, N.Y. 
U.8. Pat. I,32l',ia3, 11.11.19. Appl., 28.1.18. 

The apparatus comprises a retort, condenser, 
receiver, and separator, connected in series. Tho 
s(‘parator eomiuisos a vertical chamber having its 
j inlet and outlet on opposite sides at the top, while 
' a bailie extends vertically downwards from the 
top lietweeii the inlet and outlet, terminating at a 
point about one-third of the height from tho 
ixittom. An outlet is provided at the bottom of 
tho separator and is eonneeted with an exhausting 
device. — W. F. F. . 

Intter-pre.ss plates. AV. O. Mason, Tweeds. Eng. 

Pat. 131,415, 19.12.18. (Appl. 21,231/18.) 

A FiLTEH-i’iiEsa plate consists of a wooden frame 
littexl with a fluted panel of reinforced glass. 

— B. M. V. 

Mixing Hquid, semi-liquid , or viscid materials; 

Machine for . A. Sonsthagen, liondon. 

Eng. Pat. 134,451, 8.2.19. (Appl. 3117/19.) 
l.v a mixing machine consisting of a horizontal 
eyliiidor with two sots of opjiosing helical blades, 
one set of which gives a rather greater forward 
impulse than the other, the outlet is arranged in 
such a way that it can lie swung in any direetion, so 
that, if desired, the material may be delivered at 
a higher level than tho mixing cylinder, thus caus- 
ing the material to fill the apparatus completely 
and exclude all air. When admission of air is 
desirable the outlet may bo swung downwards, air 
then entering tlirough a slit or series of holes in 
the top of tho <ylinder, which may bo covered witli 
a perforated or noii-perforatcd cover according to 
whether air is to bo admitted or not. — B. M. V. 


A XJ-TUHF of fused silica, glas.s, or similar material 
% is partially filled with diluto sulphuric acid (rather 
more than half acid by we^lit), the air is then 
exhausted, and the tulx) hermetically sealed. Most 
of the acid is tilted into one limb of tlm tube, which 
is then held substantially horizontal, a*nd the limb 
containing the acid is gently heated, while tho 
other limb is kept cool. Hurface evaporation from 
the acid takes place (ebullition must not bo per- 
mitted) causing concjentratioii of the acid in one 
limb and condensation of water in tbo other. 
When the acid is sufficiently concentrated it is 
cooled, and the consequent absorption of water 
vapour causes evaporation in the other limb, which 
will now serve as a refrigerator. In order to pre- 
vent formation of ice in this limb, a small quantity 
of acid is purposely left there. — ^B. M. V. 


a rinding mills; Disc and like — — . J. R. Tor- 
rance, Bitton. Eng, Pat. 134,618, 5.11.18. 
(Appl. 18,127/18.) 

In order to prevent scoring and uneven wear of 
flat discs in grinding mills, the shaft of the rotating 
disc is journalled in a sUsive, the outer perimeter 
of which is concentric with the axis of tho mill, 
whilst the inner perimeter is slightly eccentric, so 
that in addition to the rotation nn orbital motion 
is imparted to tho disc. Tho eccentric sleeve is 
driven by a worm, which in turn is driven by a 
pair or train of pinions from the same main shafte 
that gives the rotary motion to the disc shaft by 
moans of bevel wheels. Since the bevel wheel driv- 
ing the shaft must be concentric with the mill and 
eccentric with the shaft, it is provided with internal 
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slots that engage with external projections on the 
shaft. When grinding liquid or pasty materials 
a scraper may be arranj^d Ho scrape the edge of 
the rotating disc by following its lateral but not its 
rotating inovcniont, or it may be firmly attached to 
the rotating eccentric sleeve, so as slowly to sweep 
the annular collecting chamber in the fixed outer 
casing. In some c.asee it may be desirable to give 
a lateral movement to the companion disc^ which 
is usually fixed. The linenesa of grinding is regu- 
lated by a screw-adjusted lever pressing through a 
ball thrust bearing on to the end of the disc shaft. 

— B. M. V. 

Centrifniial extractors. Safet]i control devices for 
centrifugal dryers. Centrifugal drying apparatus. 
L. W. Goold. Birmingham. From American 
Laundry Macliinery Co., Cincinnatti, U.S.A. 
Kng. Pats. (A) 134,654, (n) 134,799, and (c) 
134,8(K), 27.11.18. (Appls. 19,532/18, 18,782/19, 
and 18,783/19.) 

A CENTRIFUGAL extractor is provided with a double 
basket; the inner basket can bo lifted vertically 
for the ('iiaier discharge of the dried goods. A belt 
driven from an extension of tho loose pulley 
of the machine provides power for lifting an<I 
lowering tho inner basket by means of suit- 
able gearing. A largo non-rotating cover which 
ristw with the inner ba.sket, and a device which can 
b») placed close up to the raised basket and used as 
table for tho dried goods are also provided. To 
ensure safe operation mechanical interlocks are 
provided, so that: — (a) Tho inner basket cannot be 
niitiod or lowered when the machine is rotating; 
‘{b) the raising and lowering mechanism cannot be 
o^iorated nor the cover raised unless the brake is 
on and the driving belt on the loose pulley; the 
driving belt cannot be put on tho fast pulley (for 
rotation) when either the basket or cover is raised, 
nor can the inner basket lie lifted or lowered when 
the cover is raised; and the inner basket cannot l>e 
lowere<l without first moving the movable' table out 
of the way ; (c) the raising and lowering of the inner 
basket is restricted within definite limits. 

— B. M. V. 


material is broken up and forced through the 
■, F, tlu ‘ 


. iVI . V . 

Separators; Centrifugal It, A. vSturgeon, 

Southsea. Eng. Pat. 134,966, 22.11.18. (Appl. 
19,233/18.) 

Liquid to be tiiMted is supplied through the 
annular passage, P. to the centrifuge, A, which is 
lirovided with a piston, C, adapted to bo raised by 



: annular chamber, F, tlie inner wall of which, F', 

I is stationary, whilst the outer wall, F“, is 
I .slowly rotated by worm gear, G, Gb A series of 
: horizontal perforated platforms, 11, arc attach^ 
I to tho wall, Fb and a iserios of radial fins or 
i scrapers, J, are attached to the wall, Fb Hot air 
' or gas is introduced through the pipe, K, and is 
transferrwl by centrifugal force into tho annular 
chamber, F. to dry the solid material. The 
material is then brolcen up and forced inrough the 
perforated platforms in succe.ssion by the rotating 
' scrapeu's, J, and tho dried material is finally dis- 
charged through the apertures, E*. In a modifica- 
tion tho platforms, II, are alternately inclined in 
; opf)osite directions and attached to both walls, F‘ 
and Fb 8crapers are also attached to both walls, 
and are made with inclined edges to fit the spaces 
between the platforms. — W. F. F. 


Automatic control for 
G. M. Bacon, Salt Lake 


:the pressure •produc'od by centrifugal force in a 
liquid admitted -below' the piston as in Eng. Pat. i 
24,038/13 (this J., 1916, 263). The cover, D, is nor- ' 
jnally retained by centrifugal weights, but il lifted 
when the solid material thrown againat the wall, 
exerts sufficient pressure agaihst it. The solia 


Separator; Centrifugal — 
centrifugal separators. 

City, Utah. IJ.S. Pats. 1,321,353 and 1,321,364, 
ll.il. 19. Appl., 19.2 und 6.4.17. 

The rotary separating drum is provided with 
valves in its {wiriphery to control the discharge of 
material. The valves are operated by means within 
tho drum which are adapted to be more or loss 
retarded in movement by the density of the mate- 
rial in tho drum. — W. F. F. 

Centrifugal concentrator. C. Sohifforle, Marys- 
ville, Cal. U.S. Pat. 1,322,139, 18.11.19. Appl., 
14.3.18. ' 

The basket of a centrifugal machine is divided into 
three annular compartments, the material under 
treatment being fed to the middle and largest one, 
the dre.ssed products overflowing at the top and 
bottom edges. Liquid is supplieil to the innermost 
CM>mpartment (which may be the hollow shaft), and 
passes through passages in the bottom of tho 
basket to tho outermost compartment. The outer- 
most compartment (xjmmunicates by means of 
numerous passages with the layer of material 
under treatment, so that liquid can he supplied 
to the material without there being any oon- 
siderablo relative circumferential motion between 
the two. The passages are formed in the shape 
of elbows, so that as long as there is an inward 
current of liquid none of the material under 
treatment will pass outwards. — B. M. V. 

Cases; rrocess of umig liquefied — for driving 
Motors etc. A. Wilhclmi, Berlin. Ger. Pat. 
312,879, 15.8.16. 

Caktriuges (xmtaining absorbent material are 
saturated with liquefied gas and placed in clos^ 
pressure-containers. By the evaporation of the 
liquid a regulated supply of gas is rendered avail- 
able for driving motors etc., or for chemical, 
metallurgical, or pyroteclinical purposes.— €. A. M. 

Gaseous mixtures used in the liquefaction and sepa- 
ration of gases; Process of preventing the con- 
tamination of- with lubricants, k. Mewes, -i 

Berlin. Ger. Pat. 313,800, 6.2.14. ^ 

Tub ga^ous mixtures used in the liquefaction and 
separation ot gases aro liable to beoomo contami- 
nated with lubricants derived from the compres- 
sors, expansion ves.sols, and vacuum pumps of the 
maiuiine. This is prevented using a solid lubri- 
cant such as paraffin wax, stearine, glue, etc., in 
admix-ture with fine graphite.— C. A. M. 

Abwrbed gases; Separation of from uniter. C. 

Hmsmeyer, DusseldorLGrnfonburg. Ger. Pat. 
313,612, 4.8.17. Addition to Ger. Pat, 288,158 
of 3913 (this J,, 1910, 435). 

wute from the manufacture of wired (re- 
inforoed) glass is^ ground in order to recover tho 

d2 
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glass, tho iron wire being removed by magnetic 
separators, Tho wire is fine and has a rough sur- 
face, and is a very efficient material for liberating 
absorlved gases from water. It is usually contami- 
nated with powdered glass, but this is not a dis- 
advantage, — W, P, 

Boots for 'iise hy faroacemen^ rnottfii metal m<trJcers, 
and the like; (.■onstniction of . II. E. Gam- 

mon, Swansea. Eng. Pat. 1111,742, I8.3.I9. 
(Appl. 6736/19.) 

The ordinary fixed vani]) of ilic hoot is protected 
by a detachable vamp, with a ventilating space 
between the two. A fireproof sole is fixed to the 
clump sole hy hob-nails. 

Separ(iti}io li(jiiids from vapours | fa evaporators 

and stilis]; J devices for . N, A. Helnier, New 

York. Eng. Pat. 1 2.7, 939, 28.2.19. (Appl. 

.7644/ 19.) Int. Cojiv., 25.4.18. 

See P.S. Pat. 1, 301, 681 of 1919; this J., 1919, 562 

J)istUlin(f apparatus. U.S. Pat. 1 .321,210. »Vcc-VII. 

Anhydrous amino Ilia. I’.S. Pat. 1 ,322,251 . »S’('c VII. 

Condensing and purifiiing vapours. Ger. Pat. 
314,293. NccVll. 

Electrical treatment of gases. V.S. Pat. 1,319,706. 
»Scc.Xl. 

Grinding machines. Kng. Pat. 134,268. »S5’cXlV, 

Granulating pasty materials. Eng. Pat. 134,761. 
See XIXa. 

Drying. U.S. Pat. J ,318,931 . .sVc XIX.a. 
ByromeUr. Jhig. Pat. 131,198. Scr XXllI, 


IIa.-FUEL: GAS; MINERAL OILS AND 
WAXES. 

Water-gas. J. S. M Xiool. .Srottish Junior Gas 
A.s.soe., Noe. 22, 1919. Gas J., 1919, 148, 493- 
495. 

A year’s work is (h'seribed witli an installation of 
three conndete sets of Huinplireys and Glasgow’s 
carburetted water-gas plant at the Temple works 
of the Glasgow Corporation. The jilant is capable 
of produ(;ing 3 million cub. ft. of purified 16-eandle 
jwwer gas ])er day, using about 2i galls, of oil per 
1000 cub. ft. Trouble wa.s cxpericneed owing to the 
clinker accumulating on the generator walls 
gradually diminishing tlu day’s make. Its forma- 
tion was reduced by using a short cycle of 5 mins., 
H min. blow and 31 min. run, with blast at 171 in. 
and steam at 28 lb. It w:is found most economical 
to shut olf a generator aft<'r the make dropped to 
700, 0(X) cub. ft., and to cut out the clinker by 
hand. The trouble was [)robahly due to the high 
ash content of the coke. The average composition of 
the gas was: CX), 40-2 ; IE, 46'2;^ ; (Jf^, 2'1 % ; 

CO 2 , 4’5% ; N,, 7 '. The ( alorifie value was about 
300 B.Th.IT. gross. 'Phe yield of gas was 44,800 
cub. ft. per ton of extke, tlie st<‘ain used being about 
30 Ib. per 1000 cub. ft. W. P. 

Inerts; Effect of — — ujion the thermal efficiency 
in the use of gas. J. W. Wood. Midland Junior 
Gas Assoc,, Dec. 4, 1919. Gas World, 1919, 71, 
451-453, 476-477. 

The thermal efficiency of a gas must bo referred t<t 
some particular operation and to some particular 
form of appliance or burner, though tho best results 
are not obtained with the flame applianc'e with all 
gaflea. A gas with a lower maximum efficiency may 
prove more useful in practice if it has a greater 


: Avorking range over Avhich this efficiency ifl main- 
tained. The addition of “ inerts ” results in an 
increase in specific gravity of the gas, and a greater 
volume of gas must be passed to obtain the same 
beat value. At tho same time less air i.s required 
for complete combustion, and aeration is improved. 
The dccrea«>e in flame temix^rature is small in com- 
parison Avith the volume of inert gas added, oiv 
account of the largo percentage of nitrogen already 
prt'sont in tlie air in Avhich the gas has to burn, 
and the small change in volume of the gas-air mix-, 
ture for complete combustion (this J., 1919, 707 a). 
Provided the border line between permissible prac- 
tice and i)r()hihitive qualities is not reached, for all 
practical {)urpo,sc8 carbon dioxide may bo treated 
as nitrogen. It is possible to add 25% of ‘‘ inerts ” 
t.) coal gas Avithout depreciating the performance 
of tlie gas .so badly as to inako it temmcrcially 
iin|n-acticable. Tlie addition of air to coal gas 
similar in elfeet to the addition of nitrogen, but 
in case of iiK'fficieiit mixing local irregularities may 
occur in the gas mixture, jiaris of which may reach 
the explosion danger limit. — W. P. 

Motor henzol; Production of in medium and 

small ga.su'orks. Steding, J, Gaisbeleucht., 1919, 
62, 635 6:k). 

The author advises tlu' installation of bcnzol-Avash- 
ing processes in small gasworks. The calorific value 
of the gas is tliereby reduced (about 6% for the 
removal of 30 grnis. of benzol per ciih. m, of gas), 
hut the depocsition of carbon by tlie burning gas is 
diminished. Tho costs of plant, materials, etc., are 
examined, togellier Avith tho pric.es obtainable for 
the iiroduets, the clear profit on a year’s Avorking 
iKi'ing greater than tho cost of plant. A yield of 
60, (MX) kilctfi. of henzol is estimated ])er year’s pro- 
duction of 3 million cub. m. gas (20 grins, per 
mil), m.).- W. P. 

Acetylene, ethylene, and heir.enc: Cas-a nal yt leal 
.•icparation of W. I). Treadwell and E. A. 

Tauber., Helv. Chim. .Veta, 1919, 2, ()01--G07. 

Tjik quantitative alx^orptiou of ai'ctylene from 
inixfuia's containing it, together with etliylone and 
l>eriz(*n»' vaqour, is coiu’onienily <’lfe('ted Avith a 
solution of mercuric (yanidi^ (20 grins.') in 2.V 
sodium hydroxide solution (100 c.c.) ; the gas is 
shaken with tlie mixture (5 e.e.) for 1-2 minutes, 
at the end of Avhich tlic acetylene is completely 
absorbed, Avhil.st etliylene and benzene vapour are 
unaffected. A solution of mercuric nitrub^ (20 
grins.) in 2xV nitri(! aciil (100 c.c.) wliich lias been 
saturaU'd with sodium niirate is recommended for 
tlie ahsorjition of ethylene in the presence of ben- 
zene vafionr; tlu' gas is agitated witli 5-10 e.e. of 
the .solution for 2-3 minut<‘s. Propylene appears to 
behaA'O similarly to ('thylene, since it is iiulifferent 
to alkaline mercuric cyanide solution Achilst readily 
absorlx'd hy mercuric nitrate solution.— H. W. 

Feiroleum ; tiC.nesis of as revealed hy its nitro- 

lien con.stituenfs. 0. E. Mahery. J. Amor. 
Cheiii. Soe., 1919, 41, 1690—1697. 

It has already l>ecn shoun that tho heavier varie- 
ties of petroleum from the. California, Texas, Ohio, 
Canadian, Ilus.sian, and similar fields are complex 
; inixtiire.s of the denser hydrocarbons witli oxygen, 
sulnhur, and nitrogen derivatives; they all differ 
Avidely in composition from the lighter varieties in 
the eastern territory of the United States. An 
examination of twenty-one specimens of the latter, 
however, diselo.se.s in every case the presence of 
nitrogen in amount ranging from 0*01 to 0*48%, so 
, that the conclusion is justified that nitrogen is con- 
' tained in the jietroleuin of all the principal oiJfteldB 
j in fornas of combination which could have had their 
j origin only in the remains of vegetable or animal 
bodies. Presumptive evidence h{is been given that 
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the aseociated ^drocarbons in petroleum had the 
dame origin. The nitrogen was estimated by 
Kjeldahl’s process on the one hand, and by a process 
which is a combination of the Dumas procedure for 
nitrogen and the oxygen combustion for carbon on 
the other hand. Tlie results given by the two 
methods show very fair agreement, (v^e also J. 
Chem. Soc,, Jan., 1920.)— II. W. 

Viscosily of hydroearhon oU mixtures; Method for 

rolvulatirnj . W. F. Espy, Petroleum 

(Chicago), 1919, 8, 27- 28. 

Viscosity numbers are not acklitive, and therefore 
no 1 actor can he applied to tlio calculation of the 
viscosity of a mixture wliich will take into account 
the mutual effect on viscosity of each component. 
The author constructs an empirically-derived cliart, 
made up of tho observed viscosities of mixtures of 
a light and heavy oil respectively and plotted in 
terms of a percentage mixture of oils of higher and 
lower viscosities. These percentages are additive, 
and from such a. chart there may he read off directly 
the volume of the two coniponents which will give 
a resulting mixture of the desired viscosity. 

—A. E. D. 


Puioffiii: Thermal exiHinsion of and. solutions of 
- - . W. von Piotrowski. Z. physik. Chim., 
11 >19, 9.1. 590— HOG. 

Tmk cocllicicnt of expansion of .solid paraffin from 
pelrolcinii lies hetwc'en 0'CK}()812 and 0*005108. 
Jjignite tar par;ifHn has about tho same value, but 
when molten tho value is about double. The de- 
pendence of tlie specific gravity on the temperature 
in the case of solutions of paralfin in solvents of 
liigh .s[)ecilic. gravity may 1 k' expressed by the mix- 
ture rule, but in the (*ase of solvents of low specific 
gravity irregularities are found in tho region of the 
melting point. Ilie specific gravity of solutions, at 
temp<u'atures above the iiK'Uing point of the par- 
affin, may he apf)r<>xiuu‘itcly calculated by the mix- 
ture I'lile. (See also .1. ('hem. 8oc., 1920, i., 1.) 

— J. F. S. 

Patk.nts. 

rcut fuel ; Man^'favture of from damp peat as 

duo from the '- a; strata. S. C. Davidson, Bel- 
fas^ Eng. P.it 134,;i2G, 31.10.18. (Appl. 
17,483/18.) 

K.\w peat as dug from tlie bog is thorouglily mixed 
with slaked lime until the mixture attains a homo- 
geneou.s putty-likt; consistence. The water is then 
expelled by subjocting tho mixture to meclranieal 
pressure. Jlr^(Juett(^s lormed iu this manner are 
claimed to ho free burning, and to <‘ 0 )istitiiio a 
suitahl'' iii<4 for household .and industrial purposes. 

— W. P. 

Ih iyueff e.'i from (a) flue, dust or (u) sawdust and the 
prodihis rrsjiltinii th errf r,)m ; Manufacture of 
' • I - Michel and V. llaskin, Paris. Eng. 

Pat.'^. (a) 13 f,88G and (n) 1.34,887, 2.11.18. (Apnls 
17,945 and 17, 916/18.). 

A MiXTUHE.is first prepared containing (a) flue 
dust or culm or (a) sawdiist and coal dust with 
pitch and a rmnoral addition consisting of lime 
and/or cement and/or a little dry el.iy. The pul- 
verised ingredients are mixed whilst cold and then 
introduced into a clo.sed agitator where the tem- 
perature is raised to 150^'— 180° C. The pitch 
softens, moisture is given off from tho wood, and 
the cement and lime commence to set. The paste 
is compressed under a pressure of 200—300 kilos, 
per .sq. cm. and allowed to cool in moulds, forming 
a compact block. — W. P. 


Wathing coal or other minerals or materials. C, 
Burnett, Trowbridge. Eng. Pat. 134,696. 
(Appls. 17,873, 1.11.18, and 19,442, 26.11.18.) 
The apparatus is particularly applicable to tlie 
washing of slack or fine coal. The coal is fed on to 
an endless belt, on to which play jets of water, 
which carry the coal along in the opposite direction 
to which tho belt is travelling, The coal is de- 
livered into a second washing chamber in which 
water is forced through tho coal by an intermittent 
or pulsating proce.ss. The belt inclines downwards 
into the second tank. Tho w.'iter from tho second 
washing is conveyed to a settling tank, from wliich 
tho slurry is again conveyed for treatment to the 
second washing tank.—W. P. 

Coke; Apparatus for (/uenrhino . 8. N. Wel- 

lington, London. l']ng. Pat, 134,867, 19.8.18. 
(Appl. 13,452/18.) 

A KECF.rTACLE, adapted to run fin rails, receives the 
whole charge of cokf' from the oven upon a con- 
veyor at tho bottom of the recf'ptacle, which is pro- 
vided with a water jacket from which hot water 
may bts supplied under tho pressure of the steam 
iu the water jacket for (|Uen( hing the charge. 

— W. P. 

Coke ovens; Jleatino u'olls of and blocks for 

the const ruction of such walls. A. Roberts, 
(Ihicago, U.S.A. Eng. Pat. 135,091, 7,3.19. 
(Appl. 5748/19.) 

The walls are so designed that the desired propor- 
tion of heat from the heating gases will travel to- 
wards the interior of the carbonising cham)x?r, leav- 
ing only a portion of the heat for tlio recuperating 
structure. Blocks in the heating wall are recoesed 
to provide a number of gjis passages in the body of 
the wall, so that a greater amount of heat is deli- 
vered into one face of the wall than into tho opposite 
face. Blocks particularly adapted for tho con- 
.struction of such a heating wall are described. 

— W. P. 

Coke [from pifc/i]; Manufacture of . J. Becker, 

Assignor to Hoppers (!o., Pittsburgh, Pa. U.S. 
Pat. 1,320,371, 4.11.19. Appl., 15.3.18. 

A coKE-i’iTcH mixture is (;oked, the residue is again 
coked after addition of more pitch, and the process 
is r(q)eat<'d until a substantially ash-free coke is 
obtained, derived in the main from pitch. — A. E. D. 

Coke-oven iron work. L. AVilputte, Assignor to 
A. A. Wilputte, New Rochelle, N.Y. U.S. Pat. 
1,320,132, 4.11.19. Appl., 27.5.18. 

At the opposite emls of horizontal coke ovens are 
placed flash plates and metal conn(M;ting members. 
The oi'cii masonry is rece^ssod to liohl these metal 
parts. VV, J* . 

Chamber oven. H. Brocker, Harburg. Ger. Pat. 
314,118, 30.11.17. 

PiiODUCEUs are built betwt'cii the gasifying cham- 
licrs. The upper layers of coke in tho producers 
are heated by the hot gases from the neiglibouring 
chamber. Any chamber can be l ut out when iiocos- 
sary tor rejjairs without the working of tho rest 
being disi on tinned. — W. P. 

Safety device ayninst cxplositnis fur i/as mains [of 
coke oi’ca.s]. R,. Wilhelm, Altenesseii. Ger. Pat. 
313,649, 8.3.16. Addition to Ger. Pat. 308,073. 

A MEAniiiANE attached to a gas main operates two 
valves passing water into a water seal and indiffer- 
ent gas respectively when the pressure diminishes, 
80 that the current of inert gas can only pass iu 
one direction, i.e., through that portion of the 
gas main beyond the membrane. — D. AAL 
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Water-gas producers. Corap. iraur la Fabrication 
dea Compteurs et Materiel d’lJsines li Gaz, Paris. 
Eng. Pat. 112,268, 17.12.17. (Appl. 18,757/17.) 
Int. Conv., 19.12.16. 

The prodiioor is fitted with a false grate to sup- 
port the coke and offcct the sharp separation of 
the clinker without withdrawing the coke. The 
producer grato is rectangular in shape. — W. P. 


carbon by passing the vapours mixed with steam 
through a red-hot mass of charcoal and iron filings 
(Eng. Pat. 122,079; this J., 1919, 128 a). In an 
improved form of apparatus a burner is placed at 
the bottom of a central aperture, in which is situ- 
ated a easing, which is in communication with 
chambers, the first containing iron filings and the 
second a mixture of charcoal and iron filings. 

— W. P. 


Water-gas plants; Operation of . H. E. Smith, 

London. Eng. Pat. 134,578, 3.8.18. (Appl. 
12,694/18.) 

An improved arrnngeiiu nt of the valves and gear- 
ing for otK'iaiing water-gas plants oi the twin 
generator tvpo (Eng. Pat. 24,893 of 1908; this J., 
1909, 876) ‘is descrihed, gas making being inter- 
mittent, and the direction of travel of the steam 
during the gas-making period being reversed after 
eac4i of the hlowing periods. Dry-faeod centre 
valves for the direction of the air and blow gases 
are coupled to work in conjunction with the steam 
inlet connection and gas outlet hy operating one 
central shaft. 4'he pressure of the hlowing plant 
may bo utilised for the operation, using a floating 
l>ell suitably connected to rotate the centre valves. 
The bell is released at certain intervals of time 
according to the adjustment of the air-regulating 
valves. — AV. P. 

Jlydrdgen or iratcr-gos; Appamius for the produc- 
tion of from ej'hdiisf sfeain. E. Lang, 

Frankoiitlml. Ger. Pat. 313,017, 24.9.16. 

In apparatus for the i)roductiou of hydrogen or 
water-gas from exhaust steam, an aitachmeiit to 
the producer automatically releases the back- 
pressure of the steam during the periods in which 
the steam is not led into the producer. Tiie steam 
is superheated bofor(5 entering the producer, either 
by the waste heat of the producer or ot the gases 
generated, or, if the su|)[)Iy of exhaust steam is 
insufficient, by the addition of highly-sui)erheatcd 
steam from other s(nirccs. Tn the latter case sutli- 
cient superheated steam to maintain the required 
pressure is automatically led into the exhaust 
steam supply hy means of a reducing valve. 


Producer-gas; Generation of . H. \V. Bamlx*r 

and E. (Joldschmid- Abrahams, London. Eng. 
Pat. 134,113, 23.12.18. (Appl. 21,539/18.) 
Means are described for automatically controlling 
the water supply to a gas producer with change of 
temperature, making use of the cxj)ansion and con- 
traction of the fire-box of the producer or of some 
part in contact with the hitt<>r. The temperature 
of the furiia(M^ may l>e rt'cordcd hy uieaiis of an 
indicator in connection with the device, wliicli is 
intended primarily for u.se in ])rodurcrs for auto- 
mobile vehicles.-— W. P. 

Gas from solid fuel for auiomohile infernal com- 
bustion engines and the like; (Jonstniefion of 

generators for . J, W. Parker, Harrow, 

Middlesex, and E. Goldsdiinid - Abraliams, 
London. Eng. Pat. 134,300, 29.10.18. (Appl. 
17,647/18.) 

The producer (consists of an inner casing made up 
of superimposed swdions of cast iron encluswl by an 
outer sheet-metal shell, forming an annular space 
round the furnaf;e through which passes the air for 
combustion. The lower sections are provided with 
radiating fins which divide the annular spac^ into 
vertical conduits. — W. P. 

Combustible gas; Appa?'atus for producing . 

W. Pickard, Rochdale, and D. R. Dobson, Bolton. 
Eng. Pat. 134,907, 11.11.18. (Appl. 18,430/18.) 
CoMBUSTiBiJB ga« is prepared from liquid hydro- 


Gas generators. E. Svensson and M. A. Crank, 
Copenhagen. I'ing. Pat. 134,454, 11.2.19. (Appl. 
3.358/19.) 

The producer is downward burning and is intended 
for low-grade fuels. Horizontally above the main 
tiro, resting on the grate, 
3, are arranged one or 
more cavities in a circle, 
the numlx'r and size of 
these cavities being so 
chosen that they maintain 
a circular layer of burn- 
ing fuel filling the whole 
circumference of the pro- 
ducer. These cavities con- 
tain stepped grates, 7,^ for 
supi)orting the fuel. When 
tlio producer is w'orking, 
5 iir from the inte'rior of the 
l)roducer, and also steam 
if the fuel used is moist, 
pass through the pipes, 8, and the grates, 7, 
into the burning fuel. — W. P. 



Gas producers; Apparatus for the aufoiuafic clean- 
inu ar ilinkering of - — . •). Aloussiaux. Huy, 
Belgium. Eng. Pat. 135,058, 1.2.19. (Appl. 
2526/19.) 


In water-scaled producers the layer of (umbustible 
is supported bv a somewhat thick layer of clinker, 
which itself rests on a revolving Ix'd provided with 
cbimnevs or slioote for the discharge of the clinker 
into ail external circular channel. The holtom of 
each ( himney is formed of a fixcnl cdrcular track 
above which the chimney travels. In eacli chimney 
the lower part of the hack ivall is cut away in such 
a manner that the clinker can spread over the 
traitk oil the rotation of the chimneys, being after- 
wanls ri'inovi'd hy snitablo scrapers or rak('S formed 
hv ih<> front waif of tlie following chimney.— W. P. 


(Uuil- and iratrr-gas ; Apparatus for the namufac- 
fure of combined — - — . AV . I). AAilcox. ( hicago, 
III. IT.S. Pat. 1,321,963, 18.11.19. App!., 17.1.16. 
AV.arte gases from a producer chamber pass upwards 
around a vertical gas retort, then into a flue con- 
taining a steam superheater. The retort is pro- 
vided with a numlx'r of g.'is outlets at different 
l< 3 vels through which the gasc^s given off at different 
temperatures may he withdrawn separately and 
continuously. AV. P. 


l*eat and the like; Mariufacture of aninhaua and 

combu.shble gas or coke from . F. Sauer, 

Potsdam. (Jer. Pat. 314,015, 18.2.13. 

Duied jieat or the like ivS heateal in a shaft fiirnaco 
so aiTaiig<Hf that decomposition is effected in three 
se|)ara.te zones. A mixture of air and 'steam is led 
in both at the top and bottom of the upper zone, 
which contains the fresh peat, and the ammonia 
generateKl is led away from the middle of the zone; 
tlio material passes slowly down through the middle 
niuitral zone into the lower zone, and the conibus- 
tihlc gas produced in the lower zone is led away 
through a separate outlet. The pressure of the 
mixture of air and steam led into the upper zone 
is regulated by the pressure of gas escaping from 
the lower zone. — L, A. C. 
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Ammonia and tar recovery j^ocess [for producer’-, 
ga«]. J. van Ackeren, Assignor to Koppers Co., 
Pittsburgh, Pa. U.o. Pat. 1,320,369, 4.11.19. 
AppL, 26.6.19. 

Producer-gas, superheated with resjject to its tar 
vapour and water content, is freed from dust by 
eJectrical precipitation, and is then cooled to a 
point at which tar vapours are condensed whilst 
the water is still in the state of vapour. The tar 
mist is then electrically precipitated. — A. E. 1). 

Gas washer, Simon-Carves, Ltd., and J. H. IJrown, 
Manrlioster. Eng. Pat. 1.33,987, 19.9.18. (Appl. 
15,208/18.) 

The gas is made to pass in a horizontal direction 
alternately through spacee having positive means 
for production of spray, and through latticed slats 
kept wet by the spray. A spray catcher consisting 
of vertical and horizontal baffles is placed before 
the outlet of the washer. — AV. P. 

Gas washer. A. A. Goubert. Englewood, N.J., 
Assignor to H. llentz, Montclair, N.J. II. S. Pat. 
1,320,852, 4.11.19. Appl., 1.5.18. 

A GAS washer is piovided with a number of baffles 
consisting of closely arranged plates over which 
water is kept flowing. The plat<'s in .successive 
baffles incirease in number, and decrease in cross- 
sectional area, and also in respect to the horizontal 
and vertical spaces separating them. — W. P. 

Gas liquor; Process fur removing acid constituents 
from — -. Gewerkschaft des Steinkohlenberg- 
werks Lotliringen, Gerthe. Ger. Pat. 313,918, 
IG.7.18. 

In a continuous process for removing the acid con- 
stituents from gas liquor by distillation, the gasc.s 
produced are frcH’d from ammonia by washing^ the 
solution being returned to the still. Tlie residual 
gases pass through a second wash column, -which is 
arranged in two sections, to eflect the separation 
of water rich in hydrogen sulphide from the up]»er 
)ortion, and water rich in carbon dioxide from the 
ow'cr portion. --W. P. 

Jlydrocarbon ; Rectification of . De Bataafsche 

Petrideum-Maatschappij, and J. II. C. de Brey, 
The Hague. I’tig. Pat. 123,522, 30.10.18. (Appl. 
17,741/18.) Ini. Conv., 21.2.18. 

To separate a mixiure of two volatile components, 
e.g.y natural gas containing gasoline, and recover 
the gasoline, a process of rectification under pres- 
sure is claimed. A preliminary treatment consists 
in applying suflick-nt pressure to form a two-phase 
system, which is then submitted to rcctificatidn. A 
pressure of 20 atmosphertw oi- more may be 
employed. — A. E. D. 

Paraffin, waxes, oils, or fats; Production of - - : 

from peat, peat-straw, mosses, lichens, alijw, : 
grass, straw, pine needles, and the like. K. H. V. ; 
von Porat, Stockholm. Eng. Pat. 133,989, i 

21.9,18. (Appl. 15,357/18.) 

The vegetable matter is extrack'd by means of i 
terpenes or their derivatives, having a boiling point 
higher than 100” G. (c.g., oil of turpentine), pro- | 
ferably under pressure. — A. E. D. 

Oil-converting apparatus. J, H. Adams, Brooklyn, 
N.Y., Assignor to Texas Co., Houston, Tex. i 
U.S. Pat. 1,320,351, 28.10.19. Appl., 1.12.09. 

Oil is supplied continuously, under pressure, to an | 
olongateu retort of restricted cross-section, to I 
which a high 'temperature is applied locally. The | 
vapours afe maintained in contact with the oil I 
surface during the cracking operation, and are sub- 
sequently condensed.— ‘A. E. D. 


Oils; Process and apparatus for the conversion bi 

I liquids, fluids, and . J. H. Adams, Brooklyn, 

' N.Y., Assignor to Texas Co., Houston, Tex. U.S. 

Pats, (a) 1,320,726 and (b) 1,320,727, 4.11.19. 

‘ Appl., 31.12.14 and 29.3.15. 

(a) HiGir-DoiLiNG oil is subjected to heat under its 
; own vapour pressure. Superheated steam is intro- 
duced into the oil and the volatile products are 
separated from the heavy residues, which are re- 
I treated, (ii) In an apparatus for carrying out the 
process described under (a), automatic pressure- 
control valves are provided between the still and 
the condenser and also at the end of the condensing 
worm. A thin horizontal (;raeking still containing 
a metal of melting point lower than the cracking 
point of the oil may be used. ] t communicates with 
!iu expansion dome, from which the converted 
vapours may be withdrawn at tJie ton and tlio un- 
converle<l oil at the bottom. — A. E. 1). 

Hlfdrocarbon oils; Treatment of . R. H. 

Brownlee, Pittsburgh, Pa. U.S. Pat. 1,320,376, 

4.11.19. Appl., 11.7.17. 

A ouRHENT of gas is introduced near the lower end 
of a treating system, which is heated and main- 
tained under pressure, and oil is introduced at a 
l>oint below the upper end of the system. The oil 
and vajiour How ui)wards through the sy.stem, 
passing at intervals through areas in which the 
speed is reduced in order to cause separation of 
llio heavier components. The .sejiarated heavy oils 
flow downwards in eounter eurront to tho stream of 
gas. Part of the separakd heavy oil is trapped in 
the zones wliore tho speed is reduced, and the 
trappc^fl oil is from time to time drawn off into the 
lower part of tho apparatus. .A. E. 1). 

Petroleum products; Ai>p(irati(S for treating . 

U. S. Jenkins, Chicago, Ml. U.S. Pat. 1,321,749, 

11.11.19. Appl., 27.9.16. 

For the production of liglit oils, heavy hydro- 
carbons are treated under pressure in a still fitted 
with means for removing vapours of “ greater 
average density than that of tho lowe^st produced 
in the still from selective points below tho top of 
tlie still,” and for nu’chanically circulating the 
iiijuid in the still. — L. A. C. 

Briquette machine. F. 11. Rogers, London. From 
St. Louis Briquette Machine Co., vSt. Ivouie, Mo., 
U.S. A. Eng. Pat. 1.35,061, 5.2.19. (Appl. 

2839/19.) 

Gas general <ns or the like; Apparaius for feeding 
fuel fo - — . G. H. Bentley and E. G. Appleby, 
1/cmdon. Fug. Pat. 135,272, 18.11.18. (Appl. 

18.888/18.) 

Coal and the. like; Method of cleaning . H. R. 

Conklin, Joplin, Mo., U.S. A. Eng. Pat. 130,972, 

7.7.19. (Appl. 16,976/19.) Int. Conv., 5.8.18. 

See U.S. Pat. 1,290,516 of 1919; this J., 1919, 166 a. 

Petroleum and the like; Method and ajtparatus for 
distilling ~ E. C. R. Marks, London. From 
Cleveland J’l-ust Co., Cleveland, Ohio, U.S. A. 
Eng. Pal. 131,567, 24.4.18. (Appl. 6921/18.) 

See U.S. Pat. 1,260,584 of 1918 ; this J., 1918, 293 a. 

Puel; lAquid , E. G. R. Marks, Loudon. From 
United States Industrial Ak-ohol Co., New York. 
Eng. Pat. 134,766, 30.4.19. (Appl. 10,712/19.) 
See U.vS. Pat. 1,296,902 of 1919; this J., 1919, 353 a.. 

Petroleum pitch. Eng. Pat. 114,617. See IIb. 

Carbon monoxide in hydrogen. Eiig. Pat. 134,243. 
See Vll. 

Hydrogen generators. Eng. Pats. 134,901-2. See 

VII. 
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C^u. U, IMk 


Sulphuric acid f rom coal gas etc, Gcr. Pat. 300,036. 
^ee VIL 

Gas-testing machine. U.W. Pat. 1,320,0'*^1. Sec 

XXIII. 

[Comhustihle^ gases, V.9,. Pats 1,321.063 I . See 

XXIII. 


Inflammahle gases. (Jer. I’at. 313,858. See XXIII. 


I1B.-DESTRUCTIVE DISTILLATION ; 
HEATING; LIGHTING. 

I^ATKNTfl. 

Vetroleum pitch; l>rsf r\icf ive dist illation of — — 
K. Nomi, Kitalosliiinaj.'un, .lapaii. Kn<^. Pat. 
114,617, 11.2.18. (Anpl. 2132/18.) Int. CW., 
4.4.17. 

Petiioleijm pitch is distilled at about 500°- 000° C., 
oil and gas being produced, and a pure cok (3 lelt. 
The gas is mainly hydrogen.- A. K. I). 

Destructwe. distillaiinn of cayhonaeeons materials, 
F. M. Perkin, and Nitrogen Products and Car- 
bide Co., Ltd., London. Eng. Pat. 131,236, 

10.2.18. (Appl. 2020/18.) 

Inclined or vertical retorts of refractory material 
for low temnerature distillation of coal etc. aro 
provided wiln passages or ( liaiinels in tlio walls for 
'the preliminary j)assage of .superheated inert gas or 
steam, in order to increase the yield of tar, tar 
oils, and paraffin hydrocarbons. 3'lie retort.s are 
elliptical iu cross- .seel ion, and are connected to- 
gether in pairs. — W. P. 

Carbons for electric arc lamps. W. lleape, London, 
and H. B. Grvll.s, Weybridge. Eng. Pat. 133,376, 

2.8.18. (Appl. 12,662/18.) 

The carbons are onclo<5ed whilst <lry in a chamlK'r 
or receptacle which is then evacuated. The 
chamber or earl)on.s may be heated during the 
evacuation. After thus removing occlndetl gtiaes, 
the carbons are immersed in an impregnating 
liquid. (Set? Eng. Pats. 126,673 and 128,057: this 
J., 1910, 455 ,'">68 A.) M. N, 

Mercury arc lamp. I*. G. Nutting, Wilkinsburg, 
Pa., Assignor to We.stinghonso Electric and 
Manufacturing Co. L.S. Pat. 1,320,987,28.10.19. 
Appl., 13.3.18. 

A MERCURY arc lamp compii.sejs anodt* and cathode 
legs, and a connecting arc tube fmined of hard 
glass softening only at a high teni])erature. 
Tungsten lending-in wires and terminals aro sealed 
into the ends of the legs,— B. N. 

Incandescence cathode for discharge tubes. W. 
Germershaiiseii, Leij)zig. Ger. Pat, 303, 27-1 
16.3.17. 

The cathode is composed of a resistant material of 
hi§;h melting ])oint, e.g.^ iridium, upon which a 
thin layer of a metal such, as tungsten, affording 
copious emission of electrons when heated, is 
wound spirally, in direct electrical contact 

- .1. S. G. T. 

Distillation of waste liquors, Eng. Pat. 120,724. 
See V. 

Distillation of waste celluose lyes. Ger. Pat. 
313,607. See V. 


-- 

III.-TAB AND TAB PBODUCTS. 

Naphthalene; Maiiufaeture of pure {rom, coal 

tar .1 A Daw. Coto Ovoii Managers’ Assoc., 
Nov. Z), 1919. lias J-. 1919, 148, 489—490. 

The naphthalene is present in the carbolic and 
light creosote oils, which represent about 20 — 25% 
of the tar distilled. These oils are washed for 
carbolic and cresylic acids before further treat- 
ment. as the latter have tho effect of keeping the 
naphthalene in suspension. After cooling for a 
period of 48 hours tho exct?ss oil is drained off 
irom the precipitated naphthalene, which is then 
distilled in a 10-ton gas-fired still. Largo flaky 
crystals aro obtained which still contain 25 — 30 
i of oil. The main quantity of this is removed by 
hydraulic pressure (35 cwt. to 2 tons per sq. in.) in 
.a ste'ain-jaeketed press, Tho “ pros.sed naphtha- 
lene,” containing about 1% of oil, is then melted 
and washed, first with sulphuric acid and then 
with caustic soda solution, these Ix'ing followetl by 
.sodium sulphate .solution, on which the naphthalene 
lloats. After separation it is subjected to a final 
distillation. The yield of finished product from 
crude “salts” is 10 — 15 — W. P. 

Sidc-cluiin oxidations with potas.dLim permangan- 
ate. [Oxidation of nitrotoluenes to niirohenzoie 
acids.] L. A. Bigelow, J. Ainer. Chem. Soc,, 
1919, 'll, 1559—1581. 

3'he action of potassium permanganate in alkaline 
solution on the three nitrotolmmes has been investi- 
gated with a view to determining the optimum con- 
ditions for the technical preparation of the nitro- 
henzoie acid.s. The experiments were usually per- 
formed by gradually adding tlio solid permanganate 
to a boiling snsfamsion of the nitrotoluene in aque- 
ous sodium hydroxide solution. Cliangc.s in tho 
conditions of oxidation, in general, merely cause a 
different proportion of the nitrotohumo to ho 
attacked by tho oxidising agent, tho ratio of nitro- 
benzoi(‘ acid produced to nnehanged nitrotoluene 
remaining essentially eonstant. It is concluded, 
therefore, that the quantity of nitrotoluene or 
nitrolKuizoic acid entirely destroyed by tho oxi- 
dising agent is practically (onstant and almost 
independent of the oxidation procedure, and that 
at least two entirely independent actions take 
place, namely, the oxidation of tho organic com- 
pound and the decomposition of the permanganate 
into manganese oxides and fr<H? oxygon. Increase 
; in the concentration of the alkali in the oxidising 
mixture up to a certain point favours the oxidation 
of o-nitrotoluene, beyond which point a further 
increase produces essentially no effect, all other 
conditions being kept eonstant. By this increase 
in alkali concentration the oxidation of the meta- 
isomeride is hindered, such oxidation being most 
elfectivc in an essentially neutral medium; with 
p-nitrololuene, oxidation is favoured up to a cer- 
tain point, beyond which the (piality of the product 
becomes very poor. Increasing dilution of the rc- 
;ietion mixture favours the oxidation of all tho 
nitrotolmmes, probably owing to retardation of the 
deeornpo.^ition of tlie permanganate into manganese 
oxides ;m(i oxygem. Under all circumstances 
p-nitrotolueno is oxidised most romlily, tho ortho- 
compound next, and the ?aeG7-isomerido least 
readily. Nearly the same results are obtained when 
the oxidation is ofieeted in copper or cnainel-lined 
ve.ssi'Is, but distinctly lower yields and products of 
poonm quality result when iron vessels arc used 
both with and without alkali. Tlie addition of 
salts of calcium and magnesinm produces no notic'c- 
ablo effect in the oxidation of p-nitrotoluene in 
I neutral solution, and n like result is obtained when 
pyridine is added to an alkaline solution, although 
i the latter acts as a powerful negative catalyst in 
I certain permanganate reactions. (See also J. Chem. 

I Soc., 1920, i,, 20.)— H. W. 
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Motor benzol, gteding. See IIa. 

Tetraliii. Vollmann. See XIII. 

Patents. 

Carhazole; rroductioii of high ’percentage — ; — . 
8ou. (I’Kclairage, Chaufl'age, ct Force Molricc, 
Paris. Eng. Pat. 121,455, 7.10.18. (Appl. 

16,291/18.) lut. Coiiv., 4.12.17. 

€ri:de carbazolo is dissolved in phenols, such as 
commercial carbolic acid, crcsols, or xylcnola at 
Rbout 70° C., using 6 — 10 parts of solvent according 
to the richness of the carbazolo; the solution is 
filtered liot, and the crystals which separate on 
cooling are washed with a small amount of the crcsol 
mixture. 'I'ho product from the first crystallisation 
yields an 80% carbazolo, which may bo purified to 
'90% by a second crystallisation from phenol or its 
homologiies. The crude carbazolo used as the 
initial material may consist of the residue obtained 
by distilling the lupjor from the purification of 
anthracene by means of pyridine. Crude carbazolo 
may also be obtained by tlie action of water on 
potassiuHi-carbazole, prodiiccsl by treating crude 
or concentrated anthracene with caustic potsvsh. 

J. F. B. 

Benzyl chloride and hcnzal chloride; Vrodaction 

of and of certain homologitcs and suhstitu- 

tion prudnefs of these compounds. Tx'vinstein, 
btd., n. Levinstein, and W. Bader, i\lanclie«ler. 
Kng. Pat. 134,250, 27.7.18. (Appl. 12,227/18.) 
Paoi)xa:TH cldoro-substitiitod in the side chain are 
-obtained by treating hydrocarbons at temperatures 
lieluw 0° C. with hypocldorous aciil in aqueous solu- 
tion. Tlius, for exaiiiph', toluene, (3 mols.) is emulsi- 
lied witli a liypochloriU' solution containing I mol. 
■of active chlorine, tlie mixture is cooled to -5° C., 
and dilute sulphnri<' or other acid (i mol.) is added 
gradually. 4'lie product contains unchanged 
toluene, 60- 70 ; of tlie theoretical (piantity of 
benzyl chloride, and small (piantities of Iw^nzal 
chloride and othen* ciilorinated produ(;ts, and is 
purififid by fractional distillation. Similarly a 
second atom of chlori»ie can be introduced, it pre- 
lorably occupying a position in the methyl group 
already substituted if more than one side chain is 
present. The metliod is not applicable to nitro- 
substitution pi mIik Is, sulpho-chtorides, or crosol 
esters, whilst suioboiiii; aci<ls uiKh'r thc.se con- 
ditions are substii -itcil in the nuch'us. 

(4. F. i\l. 

t^hiinonc; rrejxi rat ion of , . 1 . M. Weiss, New' 

York, and C. B. Downs, C'liffside, N..J., Assignors 
to The Barrett Co. F.S. Pat. 1,318,631, 14.10 19. 
Ai)pl., 27.5.18. 

BENZOQriNONE is ])rodueed liy subjecting benzene 
in the vapour phase to the action of a gas contain- 
ing oxygen at a suitable tem])erature and in the 
presence of a suitable catalyst. -G. F. M. 

Benzene; ('afidytic o:ridalion of . ,J. M. Weiss, 

Now York, and G. B. Downs, Cliffside, N.J., 
As.^ignors to The Barrett Co. IJ.8. Pat. 1,318,633. 
14.10.19. Appl., 8.4.19. 

Benzene is oxidised to compounds containing 
hydrogen, oxygen, and less than six carbon atoms 
by the action of a gas containing oxygen at a tem- 
perature of 300^’— 500° in tiie presence of a suit- 
able catalyst. —G. F. .M. 

rhenols and their suhstitufion products; Prepara- 
tion of aromatic — Ib H. Zollinger and H. 
Uoehling, Berlin. F.S. Pat. 1,321,271, 11.11.19. 
Appl., 16.11.15..,, 

An aromatic halogen compound, in which the 
halogen can be substituted by hydroxyl, is heated 


under pressure to the temperature of saponification 
with a solution of an alkali hydroxide and a lead 
salt which forms an insoluble compound with the 
phenol. The reaction mixture is then quickly 
cooled to cause the crystallisation of the metallic 
compound of tho phenol, and this is separated and 
decomposed to liberate the free phenol.— G. F. M. 

Benzaldehyde ; Production of . J. M. Weiss, 

New Y'ork, N.Y., and C. R. Downs, Cliffside, 
N.J., Assignors to Tho Barrett Co. U.H. Pat. 
1,321,959, 18.11.19. Appl., 25.6.19. 

Benzaedehyde is produced by passing a mixture of 
toluol vapour and a gas containing oxygen over an 
oxide of molybdenum heated above 500° C. 

~L. A. 0. 

Anthranilic acid; I*ro€CSs of producing . R. S. 

Potter, Grantw'ood, N.,!., Assignor to The Barrett 
Co. r.S. Pat. 1,322,052, 18.11.19. Appl., 17.6.19. 
.As a stop in the manufacliire of anthranilic acid, 
carbon dioxide is passed into a solution containing 
an alkali anthranilato and an alkali carbonate to 
convert the carbonate to the bicarbonate; tho pre- 
cipitated bicarbonate is separated by filtration, and 
an exce.ss of snlpbnr dioxide is passed into the fil- 
tered liquor. — L. A. C. 

Isonit rosoacetan Hide and its .substitution products; 

Production of . ,1. R. Geigj' A.-G., Basle. 

(fcr. Pat. 313,725, 11.5.18. 

CiiEoiiArj hydrate in presence of hydroxylaraine or 
hydroxylamino sulphonic acids is allowed to act at 
an appropriate temperature on aniline or its ring- 
substituted halogen, alkyl, alkyloxy, or carboxyl 
derivatives, or their N-monoalkyl or monoaryl de- 
rivatives. Chleralox'ime is formed and reacts fur- 
ther thus : - - 

CCU*CH(0H), + N11..0n-CCI,C1I;N(0H) + 2H,0 
CCl/CH : N(( )H) I C„ H, N H, I H ,0 = 

C«H,NHC()dI:N(OH)+3HCI. 
Hydroxylaminesulphonie acid is prepared by 
.slowly adding 50% sulphuric acid to a mixture of 
sodium nitrite solution, ice, and bisulphite until the 
liquid turns Congo red paper distinctly blue. The 
.separation of tlie sodium hydroxylaminedisul- 
pbonaki first foriiu'd into liydroxylaminesulphonic 
acid and sodium sulphate proceeds rapidly but is 
only completed after standing for tw'o days. On 
boiling under a reHux condenser, bydroxylamine 
sulphate is produced, and this gives, when boiled 
with aniline and (chloral hydrate, isonitrosoacetani- 
lide, bright yellowisli plates, ni. pt. 175° C. with de- 
composition, .slightly .soluble in cold water, benzene, 
fairly soluble in etlicr and alcohol, precipitated from 
solutions in dilute alkalis by acids. On warming 
with strong sulphuric acid it yields isatiri-/f-imiiie, 
which separates into isatin and ammonium sulphate 
when iU dark rod solution in sulphuric acid is 
diluted with water. p-Chloroanilino gives with 
hydroxylamino sulphate and chloral hydrate isoni- 
troso-acet-/cchloroanilide, white needles, m. pt. 
165° C., slightly soluble in cold water and ether, 
soluble ill alcohol. — H. J. II. 

Phenolic liodies; Manufact ure of sulphonates of 

aromat ic. h iplrocarbons for use in making . 

F. Cohcliis, Charleston, AY.Va., F.S.A. Fng. 
Fat. 134,715, 6.2.19. (Appl. 2946/ 19.1 
See F .S. Fat. 1 ,301 ,909 of 19)9 ; this 3 ., 1919, 569 A. 

! Coke ifi'otn pitch]. U.S. Fat. 1, 320, 371. See IIa, 

I • 

I Sidphonic acids. Ger. Pat. 312,867. See VI. 

j Maleic acid. U.S. Pat. 1,318,632. See XX. 
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IV -COLOURING NATTERS AND DYES. 

Indiffo industry; Future prospects of the natural 
• I'j of i'o>perphosphate manuring on the 

yield and quality of the indigo plant. ' W. A, 
Davis. Agric. Res. Inst., Pusa. Iruligo PuM. 
No. 4, 1918. 19 pages. 

Thk changes iTnposc<I on indigo cultivation in Bihar 
by the appearance of synthetic indigo have resulted 
in the rapid impoverishment of the indigo soils in 
recent years and a const'quent serious reduction in 
of dye. Superphosphate manuring has 
How been tried on several estates, and very favour- 
able results have been obtained, confirming the 
view previously advanced (Indigo Puhl. No. I, this 
J.j 1918, 104 K; 1910, 248 a), that the depletion of 
available pliosphate in the soil wa.s the principal 
cause of the failure of indigo crops. Not o»)ly waf 
the actual yield of gre<*n plant per acre far higher 
in the case of sup(M'phospliate-treated land, but tin 
quality, or richness in iiidican, was superior, so that 
the yield of cake indigo amounted to as much as .’lli 
seers (64 lb.) per acre for a single cutting, more 
than w.'ia ever obtained from the Java plant in its 
best days. — (1. F. M. 

Indigo; Loss of — — - rui/.scf/ Jnj had settling and 
means of olndating this, r.sc of dhah ginn, its 
effect on yield and gu<d if t/. W. A. Davis. Agric. 
Res, Inst., Pusa. Indigo Publ. No. 0, 1918. 10 
pages. 

Thk use of dhak gum, a ruby-coloured exudation 
from the dhak triH' {liutca frondosa) is r<'<'()m- 
mended to improve the settling of indigo after beat- 
ing. An increas(? iii yield of J O seers (0 12 lb.) 

of indigo per 100 maniids (8000 lb.) of plant lias 
been obtained, representing an inereaso of about 
70% with Sumatrana plants and Jo ' with Java 
plants, and no appreciable deterioratioii of ijuality 
ensuoe. Dhak gum is most useful in factories where 
so-called “ green vats ” are obtained, but even 
under very favourable conditions of fermentation 
perfect settling iis rare, and use of the gum as part 
of the ordinary routine i.s advisable, a.s even if tbo 
^t-water contains only 1 part of indigo in 10, 00(1 
it represents a loss ol J()% with Sumatrana working. 
The gum should l>o used in the proportion of 1 seer 
(2 lb.) to TOO maiinds (8000 lb.) of plant, a stniined 
solution being addiKl to the Ix^ating-vat about 
5 mins, before beating i.s ended. -—G, F. M. 

Indican from indig o-iji elding plants; Iinpioved 

method of preparing . B. .M. Arnin. \gric. 

Res. Inst,, Pusa. Indigo Publ., No. 5, 191!) 

9 pages. ' 

An improved and simplifuxl metlnxl of isolating 
jndican, applicable to all Ituligofeta sj>. and other 
mdigo-yie/ding plants, and admitting of tiuv separa- 
tion as ind'ican hydrate of at ]ea.st 80% of the glu- 
cosido present in the aqueous extract of the leaves 
IS carried out as follows :■ — The leaves arc twice ex- 
tracted with boiling water, ami the extract is 
treated with slaked lime and filtered to remove 
gums, tannins, etc, J’he filtrate is evaporated in an 
.open dish, treated with carbon dioxide to precipi- 
tate the lime still in solution, and after refltration 
the clear solution is evaporatenl to a thick svrup, 
which is extraetrxl three or four tinie.s with acetone.' 
llie acetone is distilled off from the extract, and the 
aqueous residue, when cooled in ice, sete to a crys- 
tallinq mas.s of crude indican hydiato, C,^II„0,N, 
3H,0. The crystals are separate’-d and’dri'^ at the 
ordinary temperature. Pure white anhydrous in- 
dican, m. pt. 177°— 17.8° C., is obtained by precipi- 
tationVith benzene from a hot alcoholic solution of 
the hydrate.— (1. F. M. 

•Patents. 

Quinone dyestuffs; Froductinn of . Af Becke 

Weidling, W. and H. Suida, Vienna. Ger. Pat' 
300,707, 12.6.16. i 

Naphthaquinoneb or their derivatives are combined I 


with aminobenzenesulphonio acids'^which contain a 
further free or substituted amino or hydrox.vl ^oup 
or with dyestuffs containing amino or stilpWiic 
' groups in the proportion 1 mol. quinoue to 1 
reactive amino group. The reaction is effected in 
acjjucous solution or suspension or by grinding to- 
gether the reacting substences. Thus aminoazo 
dyestuffs are eonibined with naphthaquinone, so 
that each molecule of the latter or its derivative 
reacts with one amino group, by the aid of an oxi- 
dising agent, air, or even another molocule of 
quinoiie. When the naphthaquinone contains 
separable negative substituents the combination is 
effected by .such coiuleii.sation agents as carbonates, 
bicarbonate's, or acetate's. Here, also, when a sul- 
phonic group is split o(f, the addition of an oxi- 
dising agent oapablo of giving up 0110 atom of 
o.xygcn is advantageous. While the colour is often 
completely formed in the cold in aqueous solution 
or suspension, the application of boat is more 
usually necessary, osjx'cially with iiitrnsonaphthols, 
Tlu' resulting dyestuffs are soluble in water and 
toutain aquinone nucleus which promotes adhesion 
to tile fibre; the fastiies.s of the shades produced is 
imreastd by aftcr-treatincut with metallic salts. 

— H. J. H. 

Solutions of organic su})stanc(!s. Gcr. Pat. 313,726. 
See X\. 


V.-FIBRES; TEXTILES; CELLULOSE; 
PAPER. 

. Wool; Absorption and retention of soaj) by . 

A. Woodman, sov. J. Sue. Dvers and (k)l., 1919, 
35,169-171. 

Cross-hked serge, .sjiuii silk yarn, cotton wool, and 
cotton cambric were ioiind to alisorb from a 1% 
solution of (’asfile .soap JtJ, 18, I'l, and 0*4% 
respectively of fatty acid calculated 011 the weight 
of material treated. The author dosoribcfi a number 
of experiments wliieli indicate that preferential 
al).sor|)tion of the ba.sic comiKmont of the Boap 
occurs and show that, within limits, absorption in- 
crea.s<}s with the duration of immeri^ion and tho con- 
centration of the i.'oap bath, and tliat the amount of 
so;ip n'lnaining in cloth on scouring depends on the 
nature and thoroughness of the scouring process. 

-S. S. A. 

Wool and silk: (’ojouiing of - - irifh strong acids. 

P. Waciuig. Text, forscii., 1919, I, 59— aj. 

Clu'iu. Zentr., 1919, 90, IV., 492. 

fp boiling of);' sulphuric acid or fuming hydro- 
chloric a< id is poured on to wcml in presence of a 
few crystals ol sugar, a reel colour develops in a 
.short time. Without tho sugar pure wool gives 
very little eolour, at most only a faint roee tint, but 
in presence of consider ablo cjiiantities of cotton, or 
artificial silk, or ol other ccllulosic; substances or of 
.substaricw, siich a.s pcuitosan, yielding furfural, a 
decided red colour is produced. The presence of 
fat in the tvcxil leads te a brown colour. Silk be- 
haves in a similar manner to wool. -B. V. S. 

(Jolton fibres and yarns; Effect of certain industrial 
processes on the strength of . R S Green- 

wood. J. Tcixtile Inst., 1919, 10 , 274—278. 

The material used for tlio investigation was a 
sample of Sakelarides’ Egyjitian cotton; its grade 
wa.s estimated us fully good, fine staple,” and the 
average length was U in. to 1| in. The reaulta 
appear to sliow that a yarn realises more of the 
available strength of tho individual fibres than has 
^‘u previously aBsumed. Previous observers give 
2^25% as the strength realised, as compared with 
67% found by tlie author. By mercerising yarn 
without tension the strength is increased 23%, the 
strength of the individual fibres being little 
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affected. li ia cpncluded that when the fibre is | 
allowed to shrink to its full extent no strengthening : 
occurs. The fibres when removed from the yarn, I 
however, are curly, and this suggests that the yarn | 
has shnink rather than the fi^bre. By raeroenaing ' 
yarn Avith tension there is also an increase in , 
strength, but no increase in the fibre strength. In ; 
each case bleaching gives rise to an increased 
strength. The increase varies according to the pre- 
vious treatments of the yarn. It cannot bo con- 
cluded, however, that bleaching will always 
strengthen a yarn, but only that bleaciiing, pro- 
perly carried out, will not weaken a two-fold yarn. 
The fibre strength appears to bo considerably re- : 
duced — on an average 20%. This, together with 
the increased yarn strength, points to a greatly in- 
creased cohesion of the fibres in the yai'n, possibly 
due to the removal of the natural wax lubricant. 

— L. L. L. 

Bast fibres; Betting of . III. P. Krais, Z. 

angew. Chcni., 1919, 32, 32G — 327. (See this J., 
1919, 109 A, 530 a.) 

Fuutiikii cxporiuHuiLs on the bicarbonate process 
of retting carried out on nettles made it elear that 
nettles sterilised by treatment with chloroform 
could not bo retted, but that on inoculation with a 
single stem of unsterilised nettle, or with a pure 
culture of bacteria obtained from the retting liquor 
of nettles, fermentation set in and retting was com- 
plete in 3 days. 'Dio retting of nettles takes plac<‘ 
rather more rapidly than that of flax, but 
they are more bulky an<l require a bath 
equal to 20 times their weight, whereas flax 
can bo rette'd with a bath equal to 10 times. Trials 
were made to substitute chalk for the sodium bi- 
carbonate, but in the case of flax the action of ' 
(■balk alone was not sulliciently rapid. It wa.s found, 
however, that the use of <'halk permitted a con- 
siderable economy in the u.s<‘ of sodium bicarbonate?, 
so that instead of a 0’5%, .solution of the latter sub- 
stance a li{jUor containing 0’5% of chalk and OT % 
of sodium bi(?arbouate could be used with equal 
effect. Thus it should be possible on the large 
Seale to ])erform the lotting of 1000 kilo.s. of flax 
straw with a bath of 10 cub. in. of water containing 
50 kilos, of chalk and 10 kilos, of .sodium bicarbon- ■ 
ate, the action being eoinplob'd in 3 days at 35° - 
37° C., a.s coinpa 0(1 with 5 days required for the 
ordinary Avarm n i.er retting process. MorcoA^er, 
the new alkaline process of retting is practically 
odourless, whereas the ai id retting waters have .a 
most offensive odour. — ,1. F, B. 

Fibres; Substitute and their manipuliition. 

“ (Jotlunising.” F. (). llasser. JMonat.scb. 
Textiliud,, 1919, 34, 41—43. Chem. Zentr., 1919, 

90, IV., 423—424. 

“ CoTTONTSiNO ” UKiy bc appli(^(l to any fibres having 
a Avoolly feel, such as jute, hemp, llax, typha, and 
the like, but chiefly to flax and hemp tows and 
spinning wastes, as well as to fibres derived from ! 
the pulling of rags, twine and cloth wastc.s, 
reeOAvred flax and hemp fibres, jute Avastes and, 
lastly, flax and hemp grown for .seed. A divstinction 
is made between tc^cilllieal and purely chemical 
cottonising. Tn technical cottonising the wastes 
or fibres are passed through specially constructed 
tearing willows, and then .sul)i..itted to a crimping 
process. A real resolution into ultim.ate fibres doi\s 
not occur, and only coarse yarns can bo spun which, 
owing to single projecting hairs, are not so smooth 
as the chemically isolated ultimate fibres, and there- ; 
fore cohere more effectively, both to each other and 
to other fibres spun along Avith them. In the | 
chemical process of cottonising caustic soda and j 
chlorine are employed, also urine, sodium carbon- I 
ate, and Turkey red oil soaps, further, oxygen or 1 


substances which develop gases, . According to a 
process by Niesytka-Norna, flax straw is dworti- 
oated dry by machines and the fibre is then washed 
in such a manner that the washing fluid is pressed 
several times with considerable force through the 
material. Hemp is more easily ( ottoni.sed thaji flax. 
Ill order to make the cottonised fibre more suitable 
tor spinning, a treatment with a strong cold caustic 
soda lyo is recommended, followed by hot water. 

— J. F. B. 

Marine fibre {Fosidonia Australis]. J. Read and 

H. (J. Sinitli. Commouvcealth of Australia Inst. 

Sci. and Ind., Bull. No. 14, 1919, pp. 60. 

JMauine fibre is pale brown in colour, ligliter but 
coarser than coir fibre, to which it bears a general 
resemblance. 'J'lio filaments are short in staple 
(50 — 200 mm.), and the length of the ultimate fibres 
is about 1 mm. The moan tensile strength of the 
filament.s is 2()‘15 kilo.s. per sq. mm. section, and 
the elongation 5‘29%, but tlm results are somewhat 
variable. Tlie filaments are, however, extremely 
brittle. Chemically, the marine fibre is a highly 
pronoiimx‘d lignoccllnloso, apparently intermediate 
between jute and wo<m1, but it is characterised 
by an exceptionally high resistaiK.e to the action 
of dilute alkalis and solvents of cellulose, and by it« 
unusual affinity for dyes, esiJecially basic dyestuffs. 
Posidonia cellulose is obtained with a yield of 55'. 
when the raw fibre is subjected to the chlorination 
process. TIjo colluloso shows a resemblance to the 
(elliilose of esparto and straw, both as regards 
length of fibre and its high furfural value. The 
raw material yields 7 5% of furfural and the isolated 
C'cllulo.so 9'2%. Posidonia eellulosc, however, does 
not give colorations with aromatic amines like the 
cel 111 lose from gras.st^s. Treatment of the cellulose 
with 17*5% sodium hydroxide solution gave 79‘2% 
of resistant a-cellulo.se, yitdding only 2*9% of fur- 
fural. In this respect also it resembles esparto ccllu- 
lo.so very closely. It i.s e.stimated that 4,600,000 tons 
of the material is available in the S. Australian 
deposits, and that the fibre, ivashed and purified by 
acid. (.!Ould b<» landed at a European port at a cost 
of ,€I9 per ton. Its shortness, coarscnea.s, and 
irregularity of staple, the lack of flexibility and 
cohesion, and the structural characteristics of the 
filament arc all oppo.s(*d to its employment in the 
manufacture of fine textiles. For lower grade pur- 
p()ses it might bo used as a diluent in admixture 
with Avool, its dyeing properties and Ioav heat con- 
ductivity being faAmurable points. For coarse 
textiles Posidonia fibre is inferior to jute in 
mechanical properties, but it could 1 k' used, and ite 
ri'sistance to chemical and bacterial agencies is 
advantageous for outdoor work. In so far aa the 
textile inferiority of the material is dependent on 
the AvGaknesH and brittleness of the filaments, a 
remarkable improvement may be effected by suit- 
able pre-treatrnent Avith dilute acids. The flexi- 
bility and, to some extent, the tensile strength are 
increased by steeping the fibre for several hours 
in 2%, nit ric acid ; other acids have a similar, though 
Aveakor, inlluonce. The authors suggest that pre- 
vious unfavourable reports might be re(?onsidered 
with this in view, particularly since the large loss 
in the carding operation is to attributed to the 
lark of flexibility of the filaments in the untreated 
condition • The authors’ investigations have not 
show'll favourable results for the Posidonia fibre as 
a starting point for the manufatdure of explosives 
(compare Smart and Pecover, this J., 1918, 300 t). 
On the other hand, provided a suitable method could 
be found for the isolation of the ultimate cellulose 
fibres, the utilisation of Posidonia in the paper 
industry would appear to ofl’cp the most promising 
outlet. The close similarity of Posidonia cellulose 
to esparto cellulose is a strong indication of its 
suitability as a material for printing papers and 
the lower grades of Avriting paper. — J. F* B, 
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Cellulose and niiroceUulose : absorbent power for 
gases, and constitution. B. Oddo. Gazz. Chim. 
Ital., 1919, 49, ii., 127—139. 

Cellulosk absorbs various gases to extents increas- 
ing with the solubilities ot the gjises in water, and 
absorption of a second gas is accoinpajiied by partial 
displacement of a gas already absorbrsi. Both deca- 
ajid endoca-nitrated celluloses absorb dry hydrogen 
chloride and sulphur dioxide. (See al.'^o ,1. (’hem. 
Soc., 1920, i., l(j.)- T. 11. V. 

Niiroacetiilcflhilose. B. Oddo. Gazz. Oiim. Ital., 
1919, 49, ii., 140 -I4d. 

The preparation and tlie pro])ertios of a mixed 
aoetyl-nitro derivative of ecllulo.se, probably the 
tetracotyloc ton i Gate, are doscrilKxJ. (See also J. 
Chem. Soc., 1920, i., Ui.)— 'I'. 11. T. 

Paper pulp; The. colouring of for textile pur- 

poses. 10. Pii.sehel. Papier-Zeit., 1919, 44, 
1742—174.3, 1741-1741. Chem. Zentr., 1919, 90, 
IV., 507-508. 

The order of addition to the pulp is first the resin 
size, then tlio dyostutt solution, and lastly, after 
mixing for half-an-hour, aluminium sulphate. If 
it is desired that the stuff sliould bcconm warm 
through prolonged beating, the alum is added 
shortly l>efore emptying. Mineral colours, and 
basic and acid dyestuffs, added in the above maainer, 
require no addition of mord.ant for fix.ition. In 
order to avoid uneven dyeing with basic dyesttilfs it 
is advisable to add a little alum to the pulp before 
the dye. Acid dyestuff .s develop their strongest 
colouring power w ith heavily sized p.apers contain- 
5% of size; their use is not economical in con- 
juinotion wdth weakly sized papers for ‘ pinning, and 
they have to l>e avoiiled altog<dher for uesized cellu- 
lose and cellulon yarns. Jii (ly('ing with substantive 
colours sulticient sodium carbonate should be added 
after the size to give tlie pulp a neutral or slightly 
alkaline reaction; th(‘ dyestuff solution is then 
added and 5 — 10 ^ of Glaufx'r’s salt or common salt, 
calculated on the weight of the fibre, in order to 
lix the colour; the aluminium sulphate is added last. 
ITie quajitity of salt used depends on the depth of 
shade; the water squeezed out of the pulp should 
not be coloured. Substantive colours are absorbed 
more readily if the stuff bo heated to C. Tho 
dyeing of finished paper yarns in dyeing machines 
has not given sati.sfactory results; ev<‘n by pro- 
longed action and the use of inuiotrating agents the 
colour does not go through. The best penetration 
of the dye is obtained by the foam-dyeing treat- 
ment. — J, ¥. B. 

Paper pulp; Influence oj leinperafnre on fhe rate 

of drainuKi of . S. Smith. Papierfabr., 

1919, 17, 1121—1123. 

The author has tabulated (lie values of y/j repre- 
senting the ratio of tlie visco.^ity to the specific 
gravity of water at imix-asing tcmjieraturcs. 
He then determined tlie rate of flow of water at 
different tempi'ratun’s tli rough two columns of 
gravel, line and coarse. The results showed that 
the ratio of time of How to y/j was a constant for 
each material at all temperatures, depending only 
on the size of tho particles. On tho other hand, 
when the viscosity law so established was ajiplieil 
to some ob.served data published by Shark (Papier- 
fab., Festheft, 1912, 94, 767, and 802) for the rale 
of draining of variously beaten paper pulps at dif- 
tei*ent temperatures, it was found that the above 
ratio was not constant, but decueased with increas- 
ing temperature. Thus the increased rate of drain- 
ing of paper pulp on the wire at increased tempera- 
tures does not depend only on the change in the 
viscosity of tho water, but is assisted by another ; 
factor which, provisionally, may be assumed to be i 


tho shrinkage of tho fibres by dehydration and con- 
sequently the increase in the size of the capillary 
pas.sages between them. — J. F. B. 


Paper; Quantitative estimation of mixed pulp in 
ncu'spnnt — , Pulp and Paper Mag., 1919, 17, 
918—950. 

CuEMiCAL methods appear to bo of little value for 
the estimation of mcehauical and sulphite wood 
pulps in newspaper, and it is necessary to resort 
to microscopical methods. Using an accurate 
sample of the sheet, a careful estimation is made 
coiisi.sting of an average of 10 fields on each of three 
separate slides. The proportion of sulphite pulp 
thus estimated is consideraldy in excess of the per- 
centage by wi'ight actually presiuit, because the 
cellulose, wockI fibre loses 40 of its weight without 
corresponds to its weight relatively to tho ligno- 
eellulose fibre. Tu the procc'ss of conversion into 
cellulose, wood tibre In.sc-s 40 / of its weight without 
alteration of its dimensions. The difficulty of 
estimation varies aeeording to the state of prepara- 
tion of the fibres, the papers of the United States 
being considerably more beaten, and hence less 
easily analysed than Canadian papers. As tho per- 
centage of suli)hite ptilf) inert^ases the tendency to 
overestimate it by microscopical inspection is 
deert'ased. The following rules have oeen estab- 
lished as the result of tlie examination of a largo 
number of mixtures. Scandinavian pulps: In 
mixtures estimak'cl to eoiitaiu 50?/, of sulphite pulp 
dediK't IhrtM'-tenths of tho estimakcl perccntago of 
sidpliit<‘ and add ibis to tlie meebnnieal pulp. In 
mixture's c'stiinated at ()5 sulphite deduct ono- 
fouiili of this and add it to the mechanical. In 
mixtures (‘stimaUxl at 80^/ sulphitcc deduc't one- 
toiith and add it to the meclianiea]. Canadian 
pulp.s: Tu mixtures estimated to contain about 42/ 
of sulphite deduct .seven-eigliteeutJis of this and 
add it to tlu’ nu'chaiiical pulp, Tho factor sevem- 
oightcx'nths holds good down to 35/ of sulpliitc' 
pulp, but below' 35 the factor must l)e inerea.sed 
as the estimated percentage' of sulphite falls. It is 
considered that an accuracy of 1 / in either direc- 
tion may be attained. -J. F. J3. 


r.V TENTS. 

Wool, eoffon, or like fibres; Machines for drying or 
earbonising . J. (’harlesworth, lludder.sfield. 
Fug. Pat. 131,100, 11.12.18. (Appl. 20,560/18.) 

J.v a drying or carbonising mac hine in which heated 
.air is introduced at tlie hot torn and ri.ses through 
the material, which is fed iu at the top and is con- 
veyed through the inaehiiu' hy a series of creeper 
conveyors, a canopy is fixed ov<'r the delivery end in 
which the hot exhaust gas<*s are collected and then 
convcyc'd by a pipe* or conduit through the lower 
jiart of tho mai'liine to the fcaal orifiei' of the fan. 
The hot exhaust g;ises, mixed with suflieiont cold 
air, are then re-heatid and again introduced into 
(he drying t hamher. .J. F. B. 


[Il'oo/.J pieee or tike snairing p)roresscs; Treatment 

of effluent from . Distillates, Ltd., and G. G. 

.larmain, Kirkheaton, Yorks. Fng. Pat. 134,410, 
11.12.18. (.Appl. 20, mils.) 

The eliluent from W'oollen pieee goods scouring 
m.Khinos is heated to boiling and allowed to tsiol ; 
the soap from tho sodium carbonate contained in 
the t4Iluent cither separates out naturally or is 
separated by centrifuging or filtering the cold 
liquor. If necessary the effluent is evaporated to 
a concentration sufficient to ensure the separation 
of the soap on cooling. The separated soda liquor 
is suitable for re-use in scouring.— -.J. P. B. 
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Wool and other fibrous substances; Machines used 
in the washing and scouring of and for per- 

forming similar operations. W. Taylor, Hudders- 
field. Eng. Pat. 134,714, ,5.2.19. (Appl. 2784/19.) 
A DKVICR iisod for tho immersion and carrying for- 
ward of tho fibrous material consists of smooth 
glazed prongs of earthenware, porwlain, or other 
vitreous substance, resistant to acids and alkalis, 
fitted into a slotted bearing and secured by a plate 
boiled on to the bearing, or fixed by other means 
60 as to bo easily replaceable. — S. S. A. 

Wool; Frocf’s.^ for inn cosing ilte <1 n rahil ity of . 

Farhw. vorm. Meisler, Lucius, und Briining, 
libchst. (ler. Pat. 299,772, 2.10.15. 

AVoot, is treated at the ordinary tfunpcratiire with 
salts of chromium or aluminium, particularly with 
the substances which are used in chrome tanning, 
such as chrome alum, chromium chloride and their 
])asic salts. Alum or aluminium sulphate in tho 
form of neutral or basic salts may also be employed. 
The treatment of tlie wool may take place by pro- 
longed steeping or by padding or impregnating with 
jiiorc concentratc'd solutions, and may I)e (airried 
out either on the loose wool or on jjiece goods. The 
treated wool {)ossesscs iiicroiised la^sistancc to the 
action of air and light. (See also this .1., 1919, 
19f].A.)^'J. F. 11. 

Silk; Process for degumming by ireahnenl 

with tenter under pressure. Farlx'nfabr. vorm. 
F. Bayer nnd (’o., Leverkusen, (fer. Pat, ,301,255, 
1(3.1.10. 

Small (luaiitities of snhstam-es with an alkaline 
reaetioii ar(' used along with the water. Tlu' de- 
gnmming is satisfaetorily perloinied without tlu' us(* 
of soap, and tho treated silk pcKssesses the same 
lustre .and feel as that degnmnied by the usual 
methods. Suitable alkaline snbstanees arc .ammonia, 
sodiiiUi (;arbouat(‘, cuusLie S(Kla, sodium phosphate, 
and borax. — <T. K. B. 

F(d)iics for (tircra/f. F. Sage and Lo., Ltd., 
London, and N. A. T, N. Feary, Pekahorough, 
Eng. Pat. 1.31,011, 1.11.18. (Appl. 18,001/U.) 

PAPtai or light textile material, coated on one side 
with a solutio” of casein, is applied to each .side 
of an interlaeeO ar wovcai war(‘ fabric. 33io whole 
is compressed st fliat the paper or textile f.abric 
(Ml one aich? of ihe \vir(' is di'prc'ssed into the 
interstices between the wire to nus't and adhere to 
that on the other side of the wire. 'J'ho resulting 
material may Ix' impregnated with oil or oil varnish 
or the like under pressure. — S. S. A. 

Fireproofing for oircroff. P. B. Br.adloy, East 
Orange, Assignor to Aircraft Fireproofing Cor- 
poration, Nutlev, N.,J. U.S. Pat. 1,321,798, 
11.11.19. Appl.,' 22.3.18. 

Sevkhal Layers of protective substance, one of which 
contains alginic acid, are applied to tho cloth or 
wood to be fireproofed. — S. S. A. 

Porous substances such as ie.idile fabrics, icood, 

etc.; Process for preserving . Grubenholz- 

impriignierung Ges. m. b. H.. Berlin. Ger. Pat 
299,761, 24.10:i6. 

The material is treatc'd with fluorosulphonie acid, 
either as such or as salts of metallic or organic bases, 
or in mixttire with diluting substances, such as 
sodium stdphate or chloride. In the latter case the 
two dry salts may be mixed and compressed into 
tablets. Zinc fluorosulphonate gives a clear solu- 
tion in water and does not form basic salts. Organic 
liquids such as creosote may be used as solvents for 
the fluorosulphonie acid or its salts. — B. V. 8. 


Non-inflammable fabrics; Process of impregnation 

for the production of . AV. Naher, Pforzheim. 

Ger. Pat. 299,773, 27.4.16. 

] The fibre before spinning and weaving is sprayed 
' with a solution of swlium stannate, applied in such 
: a way that it dries at the moment of deposition. 

! The impregnate<l material may tlien be treated 
: wdth an a<i neons solution of carbonic acid, washed, 
i and dritxL Tlio operations may bo repeated if 
' necessary. Material so trc'ated retains its normal 
I elasticity, and does not lose its fire-resisting pro- 
perties by wmshing. — B. V, S. 

Jfojnhines; l*roeess for obtaining fibres capable of 

tteiiig sjtun and a tannin-like material from . 

E. Beis, Hehlelberg. (Jer. Pat. 304,387, 15.9.16: 
Hoi’-niNE.s are extracted with hot water and then 
I IreaUHl with a diluL* solution of sodium or potos- 
; sium hydroxide, sulphite, or bisulphite or mag- 
i lU'sium bisulpliite, wbieli reniovc'-s certain pectin 
substances, leaving others w hi( h, by their glutinous 
■ p roper tic.s, serve to slrcngtln'ii tho fibres. From 
(]h‘ lirst arjiieoiis extract, after fermenting and dis- 
tilling off tlie alcohol, a tanni)i-liko substance is 
recov('red, which may be used in dyeing and tan- 
ning.— B. V. S. 

Smooth, .stiff vegetahie fibres; Process for making 
suiUible for carding and spinning. M. Bohm 
! und Sohu, A’ienna. (jier. Pat. .305,577, 25.1.18. 
StiI’T, smooth fibres such as kapok, asclepia, and 
typlni filires are made soft and pliable by treatment 
with a dilute solution of pyridine bases, W’ashing, 
and drying. — B. \^ 8. 

Flax and hemp slroirs; Process for treating . 

P. PLisehel, llilvetihof. Gr r. Pat. .305,682, 1.11.17. 
The straw, alter retting in w'ater, is rinsed with 
warm water, prelerahly at 30*^ G., before bedng 
artilieially dried, in order to rempvo aa far as 
possil)l(> the viscous retting Iluid .'idhoriiig to the 
individual stems :vhen they arc subsequently 
ini'ssed Ixdwec'n squix'zing rolls. In this manner, in 
spite of the .‘irtiheial drying, a textile fibre and 
tow .'ire obtairu'd which .are superior in colour and 
lb‘xil)ility to tlie ju-oduct obtained by natural dry- 
ing. A higher O-mperature than ,3.5^^ G. weakens 
the fibre under the squei'zing operation, while 
wjiOt below 20^ (t is not effetAivo in removing the 
viscous fluid. — ,J . F. B. 

h ihrous jdanis, Pn/cess for btosening the hast of 
— . N<xs.sel-.\nhau-Ges., Berlin.' Ger. Pat. 
.307,114, 2.2.18. 

Pi. ANTS such ;us nettle, ramie, broom, hops, rushes, 
iiax and th(‘ like, or portions of such plants com- 
jn ising the hast, are treated w ith solutions of sugars 
iiinler ordinary, reduced, or excess pressure. The 
use ot sin rose, dextrose, maltose, and molasses is 
, .specified.— .1. F. B. 

; Fibrous plants, particularly nettles; Process for 

otdaining the fbre of . Nes.sel-Anbau-Ges. 

i Ger. Pat. 312,381, 1,3.4.16. 

: The plants are subjected in thin layers in a closed 
vessel to the. action of superheated steam and then 
; suddenly and strongly cooled. Superhoatod steam 
at 200° and ()’5 atm, pressure is used at first 
I and is raised subsequently to 300° C. and 3 atm. 

; prevssiire. 'I'he treatment with superheated steam 
and sudden cooling bring about a rapid nnd com- 
plete separation of the fibres without any deleteri- 
ous effect on tlieir textile (inulity.— J. F. B. 

Wool substitute from cellulose and similar solutions; 
Manufacture of — — . Glanzfiiden A.-G., Peters- 
dorf. Ger. Pat. 312, .304, 15.7.19. 

Aetipicul filaments from plastic solutions, whilst 
being freed from the solvents and precipitating 




bath cbemici^ which they contain, are kept under 
a tension which is induced by the kinetic onerg}' of 
shower baths directed upon them. For oxanip/o, 
spun threads in tho form ot hanks are carried 
through a series of chemical and washing shower 
baths in such n way that the reinovni of all rboini- 
cals takes place in a single passage. The gentle 
tension thus obtained is sufficient to prevent the 
thread from giving an opa<j no aM<l brittle inoduet, 
and the yarn is strong, soft, bulky, and possesses 
a slight lustre like wool.— J. F. 13. 

Cellulose or material confnlnnKj celhilase ; Manu- 
facture of .mlufions of . A. (J. J3I()xaui. 

London. From ZellstofF-fabrik AValdhof. Maiiii- 
heim-Waldbof, flerrnanv. Fug. ]*at. 132,815, 
12.10.17. (Appl. 1 1.800^7.) 

In making solutioiJS of eelliilose by treating the 
material with a mixture of liydrochlorie and sul- 
phuric acids containing ksss than 30/ HCl (Cer. 
Pat. 306,818 of 1917; this J., 1919, 131 a) a more 
rapid and complete solution is obtained by pre- 
viously treating tho eollulose willi an alkali. For 
instance, 1 part of ('ellnloso is kneaded with 5 parts 
of caustic vsod'i solution of 17% strength for half-an- 
hour; Avator is then added, the alkaline liquor is 
separated, tho ecllnlose is wa.slied, scoured, washed 
again, and drier!. The purified cellulose is then dis- 
solved in a mixture (!ontaining 35?^ IICl and 10— 
12% H,SO,.“J. F. 13. 

Cellulose acetate; Mannfaehire of compositions, 
preparations, or articles liariiKj a basis of - - . 

n. Dreyfus, liomlon. J^ing. Jhit. 133,353, 29.1.18. 
(Appl. h93/18.) 

Pure tolucnc-o-moiiomothylsulphonamido and pure 
toluene-p-monomothylsulphonamidc are .solid at the 
ordinary tcniiK>rature, and are unsuitahm as plastic - 
inducing solvents. Mixtures of toluene-o-niono- 
methylslllphonamkk^ or toluene-o-nionrKdhylsul- 
phonamido with some of the corresponding para- 
compounds are, however, suitable for this purpose. 
They may be used with or Avithout tripheiiyl or 
trjicresyl phosphate and monoinethylure^i, etc., for 
the production of plastic cellulose acetate products. 

- L. L. L. 

Cellulose \_acetate] compound^ iSon-inflatninahle 

. W. G. Lindsav, Newark, N.J., As-signor to 

The Celluloid Co. l\S. Pat. 1,319.229, 21.10J9. 
Appl., 9.3.18. 

Acetylcellulose is mixed Avith phenyl salicylate 
and a solvent common to both. — J. F. T3. 


1 /n® C at a pressure of 200 lh» per sq. ja 

‘>t 60°-S0° 0. without pre«„’re. 

rillei may be incorporated with the mateml 
whilst it is still in tho scmi-mol ten condition pnor 
to ^its l>eing plac*eJ in the hardening moulds. 
(a) Suhstitiites for eollnhml, vulcanite, or the Jake 
are obtained hy incorporating campbene and nitro- 
eellu'osr' or celiulose acetate or mixtures of those or 
of campbene- and celluloid with the material 
obtained by any knuAvn process for the condensation 
of phenol or ere.sols (Avithout separation of tho in- 
dividual ere.sol.s) Avilh lormaldehydo or by the pro- 
ce.sstAS de.scrihed under (a) or in Eng. Pat. 134,563 
f nano 35 a).-- A. de \V. 


Pi/roj‘!/lin composition and process of making same. 

W. DcMwllinger, Staten Island, N.Y. U.S. 

Pat. 1,320, 458. 4.11.19. Appl., 6.12.18. 

A COATING (‘omposition is made AA^ith a non-drying 
oil and jyroxylin di.ssolvod in a voilatilo solvent 
containing diacetone-alcohol, n-hutyl alcohol, a 
volatile ketone, and benzene, — J. F. B. 


V\iro.r]ilin, solvent and composition containing the 
same. E. M. Flaherty, Parlin, N.J., Assignor to 
E. I. clti Pont de Nemours ami Co., Wilmington, 
Del. IT.S. Pat. 1,321,611, 11.11.19. Appl., 
16.3.18. IkmoAved 24.6.10. 

A NiTUocF.LiiULOSE Composition is treatcnl with a 
solvent consisting of a mixture of ethyl acetate, 
butyl alwhol, and benzene. -- S. S. A. 


ryroxylin bodies; Process of producing . Sol- 

vent for pyroxylin bodies. M. V, Hitt, Parlin, 
N.J., Assignor to E. I. dn Pont de Nemours and 
Co., Wilmington, Del. U.8. Pats. 1,321,633 and 
1,321,634, 11.11. 19. Appl., 10.12.17. Renewed 
24.6.19. 


Pa^uoxymn is di.ssoh’od in a mixture of ethyl 
acetate, benzene, and (dhyl alcohol, and tho solvent 
mixture is evaporated. — S, 8. A. 


Millboard or the like; Process for impregnating 

articles of to render them waterproof. 

Apparatus for impregnating articles of fmlp- or 
strau'-hoard . E. Slight and A. 1). Lacy, London. 
Eng. Pats. 134,010 and 134,176, 21. 10.18. (Appis. 
17,165/18 and 12,880/19.) 

The articles arc first [)artially impregnated with 
a solution of casein, to which formaklehydo may be 
added if desired, in order to stiffen them and 
economise the e()nsumj)tiori of the waterproofing 
( ()m[)(>sition, subs<‘quently applied in tho form of 


'Celluloid, vulcanite, or the like; Hubsf itates for 

. W. T. Rohinson-Biiidley, A. AV. Weller, 

and E. Didcken, London. Eng. Pat. (a) 134,564 
and (b) 134,565, 27.2.18. (Appis. 3502 and 
3503/18.) 

(a) An infusible celluloid or vukanjT.- substitute, 
infioluble in acids, spirits, oils, or petrol, is obtained 
■by condensing o-, m-, or 2 >-cresol with formaldehyde 
or an equivalent (|uantity of a substance adapted to 
yield formaldehyde, an the presence of a neutral 
Eolphite at 60° — 90° C. a wording to whether a soft 
or hard product bo de«ire<l. 4’he reagents (7 parto 
by weight of cre^sol and 5 parts by weight of formal- 
dehyde may bo brought together in the gaseous 
form, preferably under a pre.ssure of 10 -20 lb. per 
sq. in., the cre-.sol Indiig volatilised by a ('urrent of 
steam, and sufficient .sodium sulphite being packed 
into the reaction tube to ensure contact Avith the 


a mixture of Avax and resin. In some caaos tho 
casein may be combined in tho same bath with 
tho AA^ax and rosin. The articles after immersion 
in the hath are carried by a conveyor from one 
end lO tile other of a heated impregnating chamber, 
Avherein the superfluous solution is collected and 
returned to the bath. The chamber is heated by 
meaivs of a furnace, the products of combustion 
from Avhich pass through a flue in tho inclined 
liolloAv bottom of the impregnating chaftiber, 
throughout its entire length, and thence through 
uptakes into the chamber itself. The gas-heat^ 
imfiri'gnating bath is situated at tho lower end of 
the inclined chamber, and the prmlucts of combu.s- 
tion from this are likewise delivered into the 
( hamh(‘r. The endless conveyor is preferably con- 
structed of metal slats, the edges of which are 
turned over and joined together by wire links to 
form an endless band. — J. F. B. 


reacting gaaes. Alternatively, formaldehyde 50 
parts, or volatilised paraformaldehyde may be blown 
into 0- or w-cresol, 50 parte, maintained at 60° C. 
in the presence of 5 — 10 parts of the catalyst dis- 
saved in a small quantity of the formaldehyde solu- 
tion uatil a treacly mass is formed. TTae material 
may be tiardened by heating in an autodave at 


Paper; Apparatus for making — . J. T. Murphy 
and E. J. Raney, Assignors to J. L. Carey, 
Chicago, 111. U.S. Pat. 1,318,900, 14.10.19. 
Appl., 30.1.19. 

Two beating engines are provided at different 
levels, the lower one being operated intermittently 
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and the higher , one continuously. A stuff-chest, 
having a capacity greater than that of the inter- 
mittent l)eating engine, is situated at an inter- 
mediate level, and means are provided for con- 
voying stock from the intermittent engine to the 
stulf-chcst and from the stuff-chest to the con- 
tinuous boating engine. — J. F. B. 


of lij^nio acid is obtained, which gives a voluminous 
precipitate with acids or salts. About 10—20% of 
caustic soda, calculated on the dry substance of 
the sulphite waste liquor, is required. Alterna- 
tively, the alkaline liquor may be noutrali8e<l with 
acid, precipitated by altim or kiesorite, and used 
for sizing in the proportion of 2?^. — J. F. B. 


Paper; Pnfcess of removing mineral matter from 

. Y. Nakamura, Assignor to Nippon Sen- 1 

Kogyo Kabiishiki Kaisba, Tokyo. U.S. Pat. 
1,318,902, 14.10.19. Appl., 9.7.18. 

Paper is subjected to the action of a solvent con- 
sisting of aqua regia containing an excess quantity 
of nitric acid and hydrofluoric acid for the removal 
of mineral matter. — J. F. B. 

Paper pulp; Process and apparatus for treating 

. (1. 0. Howard, Taeoma, Wash. U.S. Pat. 

1,322,489, 18.11.19. Appl., 8.5.17. 

A DILUTE mixture of pulp and water is caused 
to impiugo upon the lower part of one side of a 
pair of rapidly rotating rolls disposed within a vat 
of semi-circular cross-section, whereby the pulp is 
drawn between the rolls and a homogeneous mixture 
is discharged at the opposite side of the vat. 

-W. E. F. P. 

Paper-yarn; Process foe strengthening . 

0. Ruff, Breslau, (iov. Pat. 302,551, 6.7.17. 

The paix>r, before spinning, is soaked in a pre- 
viously heatt'd solution of erudo cresol, formal- 
dehyde and some alkali, either on the spinning 
machine or in a separaU^ process. A larger pro- 
portion of alkali is re(iuired for a sulphite-pulp 
than for a sulphaU'-pulp paper. AfUir spinning, 
the yarn or the material woven therefrom is heated 
for some time at 8(f^— 140'^ C. — 15. V. S. 

Paper, fahrics, and the like; Process for the sizing, 

waterproofing, dressing, etc. of . W. 

Schmidt, Ulberfeld, and F. Ileuser, Darmstadt. 
Ger. Pat. 305,525, 12.7 17. 

The paper pulp or the fabric is treated with tar 
from lignite or bituminous ('oal either in a fine 
state of division or in the form of a tar soap from 
whi(!h the tar is precipitates! on the fibres by die 
addition of acid, formaldehyde or the like. The 
adhesion of the +ar to the fibre can be increased 
by the addition <1’ resin, casein, or animal size. 
The tar can bo r<- inified by the action of formal- 
dehyde etc., and tlie coloration of the paper pulp 
can be modified by bleaeliing agents. — B. V. S. 

Paper; Process for sizing hy the aid of mon- 

tan wax . P. Klemin, Gautzsch. Ger. Pats, (a) 
305,678, 12.1.17, and (n) 310,076, 8.5.17. 

(a) a stabi,h emulsion of montan wax, suitable for 
sizing paper, is obtained by heating it with a small 
quantity of resin soap or naphthenic acid soap in 
alkaline solution, (u) Liquid resin (Tallol) obtained 
from soda-cellulose waste lyes (this .1., 1916, 1163) 
is saponified and used as the emulsifying agent, 
somewhat less than 25% of the quantity of montun 
wax being required. — B, V. S. 

Paper and the like; Process for sizing . Feld- 

miihle Papier und Zellstoffwerke A.-G., Berlin. 
Gor. Pat. 307,087, 30.11.17. 


Paper; Manufacture of hard-sized . o Ruff 

Breslau. Ger. Pat. 313,112, 25.4.18. 

Paper prepared with the addition of vegetable 
mucilages or with sulvjtanccs capable of yielding 
mucilages, or paper made from pulp which has pre- 
viously been treaU'd with acids or acid salts (see 
Gor. Pats. 309,999, 311,772, and 312,179; this J., 
1919, 284 a, 625 a, 896 a) is subjected to a heating 
treatment. Example: Alxuit 10 — 30% of powdered 
peat calculated on the dry suhstant'e is added to 
the pulp in the Hollander, and after the paper has 
l>oon made it is heated at 120'^ C. for about 2 hours. 

— J. F. B. 

Cleaning or polishing material [“ Putzwolle ’H. 
Reis nnd Co., Friedriehsfeld. Ger. Pat. 303, 305, 
26.5.17. 

AVa.ste from paper industries, more particularly 
from paper spinning and weaving, is softened and 
made ahsorlient by treatment with alkalis, inorganic 
or organic acids, sulphurous acid, or chlorine com- 
pound.s, and then hleac hed and worked up into 
“cleaning waste” in the usual way. — B. V. S. 

Coating or impregnating material; Method and 

apparatus for continuously . 0. Minton, 

Short Hills, N.J. U.H. Pat. 1,322,327, 18.11.19. 
Appl., 22.7.19. 

Material in the form of a strip is passed over 
rollers into and through a liquid seal which has 
no action on the material. Tho liquid seal is in 
the form of a U-tubo and forms the inlet to a 
vacuum chamber through which tho material then 
pas.ses over guide rollers. Tho material passes out 
of the vacuum chamber through another U-tubo 
containing the coating or impregnating material. 

~W. F. F. 

Waste liquors from, cellulose manufacture or other 

similar wa.ste liquors; Dry distillation of 

wilh strong bases in the presence of steam. 
E. L, Riiiiiian, Djursholm, Sweden. Eng. Pat. 
120,724, 30.10.18. (Appl. 17,718/18.) Int. Conv., 
8.1L17. 

AVaste li<|uors from the manufacture of cellulose 
from wood,. straw, or other materials by the soda 
process, waste liquors produced by boiling vege- 
table matters with caustic soda until tho cellulose 
is dissolvetl, or waste liquors from sulphite pulp 
manufacture, after boiling with lime, are mixed 
with suitable proportions of eaustic soila and lime, 
the mixture is concentrated hy evaporation until 
it contains about 25% of water and then subjected 
to dwtruotivo distillation, preferably by means 
of hot gases in the presence of superheated steam. 
The temperature is maintained below 200° C. until 
the water has been substantially driven off, then 
between 200° and 300° C. until ammonia, wax, and 
methyl alcohol have distilled over, and, lastly, 
between 300° and 500° C. during the formation of 
acetone aiui* later, of light oils and heavy oils. The 


Fibrous materials or finisluHl products prepared 
from them are treated with solutions of the organic 
matter (lignin) from wa.ste sulphite liquors rendered 
precipiiable by treatment with alkalis, and the size 
IS precipitated on tho fibre by tho addition of acids 
or suitable salts. Tlie lignin size may be used in 
admixture with other known paper-sizing agents. 
By heating with alkalis the sulphonic group is 
almost completely eliminated from the lignin- 
eulphonic Rcid and a dark brown alkaline solution 


proportions of bases te be added per 100 parts of 
organic matter range between 40 and 65 parts NajO 
and between 30 and 40 parts GaO. — J. F. B. 

Lyes from soda- or sulphite-cellulose process; Dry 
dutUlation of waste . E. L. Rinman, Stock- 

holm. Ger. Pat. 313,607, 1.9.15. 

The use of milk of lime instead of finely-powdered 
slaked or quicklime results in a 30% increase in 
the yield of acetone. Waste l.ve from tho soda- 
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process, for example, is concentrated to 
(^P* i?*** 1'26) and mixed with a quantity of 
corresponding to 400 kilos. CaO'per 
-I mixture is concentrated to 
00 B. (sp. gr. r62) and then distilled with super- 
heated steam, the temperature l3cing slowly raised 
to oOO C. The yield is about 40 kilos, of aceUme 
and 50 kilos, of oil per 1000 kilos, of wood.— AV. V. 

Jjifjnin siihsiances inaohihic in acids and suitahle 
for sizing paper; Process for obtaining ■ — — from 
the ligninsulpho)iic acids of sid phite-cettulnsc 
waste tyes. Feldmiihlo Papier und Zellstoff- 
worke A.-G., Berlin. (Jer. Pat. 307,003. 27.1. 18. 
Addition to Ger. Pat. 307,087 (see preceding 
abstract). 

The liquor containing Uk' ligninsulphonic acids is 
poured into a hot conc<'ntrat<'d caustic alkali solu- 
tion and tho mixturi' heaknl until the interaction 
is complete. 4'he reaction is fpiickm-, mon* certain 
and more (convenient in operation in this way than 
if the alkali solution is added to the sulphite iicpior. 
The lignin substances are .separated from the result- 
ing solution by treatnumt with acid, and are re- 
dissolved in alkali for use in jiaper-si/.ing. 

--B. V. S. 

Paper-pulp; Machines for sfntining . AVat- 

ford Engineering Works, Ltd., and .1. Paramor, 
AAhitford. Eng. J*at. 13ld>23, 13.11.18. tAppl. 
18,587/18.) 

Paper-making machinrs and the like ( ,* Driving 

gear for 1. AV. A. Aitken, Grav('s(uid. Eng. 

Pat. 135,259, 15.11.18. (Appl. 18,728/18.) 

Cleaning and polishing poicdw \fiom cellulose 
hydrate'] applicable for use in dcnydriccs, mef<d- 
poiishes, and the like. L. X. Slaigiit, Assigrun* 
of F. AV. Spies, New York, and It. D. Pease, 
Richmond Hill, N.V., TVS. A. Eng. Pat. 121,592, 
12.11.18. (Appl. 18,510/18.) Int. C\mv., 
20.12.17. 

See U.S. Pat. 1,275,779 of 1918; this J., 1918, 051 .a. 

Sea-fang ; Method of freofing [fur paper 

rnanufactui e etc.]. X. A. Frydensherg, Tis- 
vildeleje, Denmark. U.S. Pat. 1,322.237, 18.11.19. 
Appl., 9.4.18. 

See Eng. Pat. 120,701 of 1917; this J., 1919, 39 a. 

Jtuhher from fabrics etc. U.S. Pats. 1.321,200 — 1. 
See XIV. 

Fermentation of cellulose. Eng. Pat. 134,205. 
See XVIII. 

Ethylidene esters. Gor. Pat. 313,090. See XX. 


VI.-BLEACHING; DYEING; PRINTING: 
FINISHING. 

V egetahle fibres; Flimination of nitrogen from — - - 
in the bleaching process. S. H. Higgins. J, Soe 
Dyers and Col., 1919, .45, 101-109. 

By rcjoeatedly distilling .30 grins, of air-dried yarn 
in a liquor containing 4 / of ( aiistie cscjila on the 
weight of material and titrating the ammonia 
evolved with iV/10 sulphurie acid, American and 
Egyptian cotton yarn and linen yarn were found 
to contain 0']80, 0 275, and 0120 / of nitrogen 
respectively. Comparing the protein values calcu- 
lated from these results with the figures given by 
Osborne for typical proteins, tho author infers that 
the nitrogen in oofton is not all present as protein 
and that the elimination of protems from textile 
ilbree dnring bleaching cannot be measured by 
simple nitrogen determinations. Lime hydrolyses 


I the proteins, giving results similar to those ob- 
j tained with caustic soda. American yarn was sub- 
' iceted to treatments imitative of large-scale 
bleaching operations, then w^ell washed ami distilled 
; with sodium hydroxide. It was found that the 
yarn was freed almost completely from protein 
’ nitrogen hv boiling with caustic S(jda or soda ash, 

: hut that of tho residual 8'3% of nitrogen practically 
' none was removed by a second alkali boil. The. 
I prcKluets of lime hydrolysis are only partly soluble 
and resist removal by washing with water. In 
, the ea.so of linen tho proteins are removed effcc- 
tivcly by caustic soda or scouring (i.e., lime boil, 
sour, and soda ash boil), but only partially by soda 
i asli. The author therefore maintains tliat, con- 
i trary to the statement of Cro.ss, Bevan, and Briggs 
(this J., 1!H)8, 262), cotton or linen when scoured 
with caustic soda or with lime boil, sour and soda 
ash boil, are incapable of forming ebloramines on 
treatment with bleaeliing-powder solution l)ceau8e 
tlu‘y no longer contain aj)[)reeiablo quantities of 
proteins. — S. S. A. 

Penna infonalc ; lilcachinq irith — AV. Kind. 
Z. g('s. lextilirul., I{)19, 22, 240 -247, 255—256. 
Uhem. Zentr., 1919, 90, TV., 412. 

In bleaching witli ixuiiiaiigaiuite it is necessary 
to work in acid .solution, using sulphuric acid and 
on no account hydrochloric acid, uhich develops 
fr('e (4ih)rine and attacks the cellulose very .severely. 
3’he alkalinity may l)c r(Mluced by magnesium sul- 
phate, l)ut its action is Tiot (piitc' satisfactory, and 
in sonu‘ ea.ses the strengtli of the hleaclKsl goods 
is iiiifiaired; moreover, the oxygtui is not so com- 
pletely utilis(.sl a.s in an acidified h;ith. Strong 
standing baths of j)crmang;iii:ite are dangerous, 
since local attacks on the fihr(' may b(! induced by 
residues of alkali.- -.T. F. B. 

Active oxggen in blenching and Iniindrjf j)repara- 

tions; Fjflcicncii of . .\. (Jriin and J. .Tung- 

manii. Sedfenfah.. 1919 39, 69 — 73. Olieni, 

Zentr., 1919, TV., 90, 757—758. 

The antlior.s have workrxl out a method for the de- 
termination ot tho lo.ss of active oxygen in haundry 
ju’occ.s.scs, and the cllicicncy of iIk* methods of treat- 
nu'ut can thus Ix' o.stablisluHl. The active oxygen 
remaining in the liquid afte'r use can be determiniKl 
by periiiaiiganate, and this aiUhnl to tho amount 
of gaseous oxygen generated l)y the treatment 
slunvs tlu‘ total consumption as compared with the 
(|uantity of active oxygtm originally pro.seut. 3'he 
method of estimation consists in treating a fabric 
in a special apparatus (this J., 1918, 729a) with th(^ 
solution of the bleaching agent and collecting and 
measuring the giiseous oxygen evolved. In one set 
of trials a pix'paration consisting of a mixture of 
soap, soda, scKlium .silicate and perborate was used, 
tho solution containing O’OOr)'/ of active oxygen! 

It was important to estahjisli the inlliienee of the 
hardiK'ss of the water. For this purpose an un- 
bleached, raw cotton fabric was used and trials 
w('re e.'irried out with waters ranging from 0° to 14° 
(German) hardness. The direct losses of active 
oxygen wen* found to Im* inversely proportional to 
the hardness of tin? water. AVith almost eom- 
])leh4y softened water the loss amounts to one-half 
or more; with waters of 3°— 6° of hardnes.s it is 
from oiu'-fourih to one-third, and with harder 
waters it hceoim's negligihh*. If, however, any 
traces of heavy mentals or other foieign matters 
are pn*.scnt, tho Ioks<*h are considerably larger. The 
consuniption of active oxygen by the fabric is com- 
paratively independent of the hardness of Hie 
water. Experiments with dirty fabrics also showed 
that the loss of active oxygen wiis considerably 
greater when using soft water than with hard 
waters. In the case of soft water the active oxygen 
was always practically completely discharged^ 
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whether clean or dirty doth or no doth at all was 
usdl. The constituents of hard waters stabilised 
the perborate, so that in blank experiments the 
major portion of the active oxygon remained in the 
bath, and with clean or fairly clean fabrics about ; 
one-third remained; only in the case of dirty goods ' 
was practically the whole of the oxygen discharged. 1 
Of this total quantity two-thirds was utilised, and ! 
one-third was lost. The liberation of part of the | 
active oxygen in the form of gas is regarded as i 
an unavoidable side-reaction wnich runs parallel j 
with the bleaching action. From the difference i 
between the oxygen consumption of dirty and clean 
fabric, the true efficiency of the oxygen consump- 
tion by the dirt was found to l>o about 20%. 

— J. F. B. 

Ghrovied dyeings; Vastness to fulling of . A. ■ 

Reyl. Farber-2oit., 1919, 30, 237 — 238. j 

Complaints are sometimes made in connection with ' 
dyestuffs intended to show good resistance to full- | 
ing when dyed on wool after-treated with i 
chromium, and it is found that the colour bleeds ■ 
out during the fulling operation. The cause of the i 
trouble generally lies in the material to he dyed. : 
For instance, re-manufactured wool is very fre- ! 
quently present in large quantities, and ii this ; 
material has previously been dyed with a colour 
which is not fast, it will not be fast to fulling even j 
when topped with the mordant dyestuff. The* ■ 
material snould be tested by vigorously washing a I 
piece with sodium carbonate or soap, and if any , 
of the colour comes out of the shoddy, it must ho 
treate<l before dyeing with the chrome dyestuff. 
Such treatment may consist in working the goo<ls ! 
in a lukewarm bath of sodium carbonate until no ; 
more colour bleeds out in the test. Preferably, 
however, since the alkali damages the fibre, the : 
colour of the shoddy should be taken out by a strip- I 
ping agent. The goods must then l>e thoroughly ' 
n’nsed before dyeing. The use of a stripping agent 
instead of soda presents the advantage that it 
leaves the goods much lighter in colour and capable | 
of taking clearer and paler shades. If the fatilt ■ 
cannot bc^ traced to the presence of shoddy, the ; 
defective fastness of the chrome-mordante<l wool to 
fulling may be due to the presence of grease, owing 
to the goods having b(\?n insufficiently rcoured. 
The grease obstructs the penetration of the dye 
solution into the fibre and causes the colour to be 
deposited only s\.perficially ; such unfixed dyestuff ■ 
will readily come ' .t during fulling.— J. F. B. ' 

Strength of cotton. (Ireonvvood. See V. 

Colouring paper pulp. PUschel. See V. ! 

Patents. 

Bleaching; Composition fur and process of — : 

J. F. King, Assignor to H. B. Haines, Phila- ' 
dolphia, Pa. U.S. Pats. 1,321,643 and 1,321,641, ^ 
11.11.19. Appl., 28.6.19. 

The goods to Ik? bleached are introduced into a , 
solution of sodium chloride, potassium hydroxide, 
sodium carbonate, and hydrogen peroxide in water, , 
the temp+iraturo is rais^xl, and the bleached 
material is subsequently rinsed. — S. S. A. I 


manner with phosphates and silicates, and the 
handle, lustre, and firmness of the silk are the same 
as are obtained by the usual process. Tin salts may 
be replaced by other salts, for example, chromium 
salts. — L. L. L. 

Dyeing certain colours on vegetable fibres, yarns, 
and fabrics. V. H. Gatty, Preston. Eng. Pat 
133,620, 16.4.19. (Appl. 9708/19.) 

The material is impregnate<l with solutions of 
salts of copper and manganese, dried by hydro- 
extraction, squtwdng rollers, or the like, and then 
passed through a hot alkaline bath. The alkaline 
bath may consist of hydroxides, silicates, or car- 
bonates of sodium and potassium, either singly or 
in combination. The shades range from pale olives, 
yellow browns and fawns, dw^p olives, tobacco 
browns, to full dark chocolate shades. — L. L. L. 

Sulphonic acids of xylene and solvent naphtha; 

Utilisation of [for production of foam baths 

for dyeing']. Meister, Lucius, u. Briining, 
Hochst. Gor. Pat. 312,867, 4.5.17. 

The sulphonic acids of higher aromatic hydro- 
carbons or the resinous substances obtained by 
the action of sulphuric acid and formaldehyde on 
these hydrocarbons may bo used to promote the 
production of foam baths for dyeing. The viscous, 
tough or hard resinous masses are easily sulphon- 
ated in the cold with weak oleum. The sodium sul- 
phonates are soluble in water, and the solutions 
form an abundant and tenacious froth. This occurs 
not only with neutral and alkaline solutions, but 
also with acid solutions. To prodmxj a good roam- 
ing dye hath, about 5 grins, per 1 litre of liquor is 
ne(;es8ary. — H. J. H. 

Hop-bines. Ger. Pat. 304,387. See V. 


VI1,-ACIDS: ALKALIS: SALTS; NON- 
METALLIC ELEMENTS. 

I'hlorine cells Electrolytic ], F. G. Wheeler. 

Ohem. and Met. Eng., 1919, 21, 436—438. 

As the cneapest and most adaiitablo coll the author 
adopted a typo of the form used by Hargreaves 
in 1894, cylindrical in shape and built so that the 
entire oxU-rior surface is the cathode. To mini- 
mise plugging and capillary action of the dia- 
phragm, a thin sheet diaphragm was devised which 
gave an olliciency approximating to unity over long 
jieriods of time. This c('ll can be shut down with- 
out damage, bccwise^ on re-starting, as the 0*611 be- 
eomas warmer the vi.scosity of the brine decreases 
and it Hows readily through the diaphragm, remov- 
ing the ferric hydroxide precipitated in the pores 
of the diaphragm by the stoppage. Steam blown 
into tile cathode compartment keeps the cell hot, 
thus promoting the flow of brine through the dia- 
phragm, reducing the concentration of the 
hydroxyl ions, and thereby increasing the efficiency 
of the cell, but its use is not economical if power 
is cheap, on account of the cost of re-concontrating 
the solution, which becomes diluted by condenses 
water.— S. S. A. 


Silk; Method of loading . Deutsche Gasgliib 

licht A.-G. (Aiierges.), Berlin. Eng. Pat. 116,102 
22.5.18, (Appl. 8517/18.) Ini. Conv„ 22.^17 


The fibre is dried at a low lemperature, after 
saturating with tin chloride and centrifuging, and 
treated with alkaline gases, such as ammonia or 
methylamine. In order to avoid damage to the 
silk the gases may l>e <liluted with air or indifferent 
gases. The loading thus obtained is two and a half 
times as much as that usually obtained. The 
nosing baths are clear and without precipitate 
The loaded fibre may be further treated in Known 


Bucher process [for the fixation of -nitrogen]; 

Equilthi im conditions in the . J B 

Ferguson and P. D. V. Manning. J. Ind. iSng. 
Chem., 1919, 11 , 946—950. 

The reaction which takes place on heating a mix- 
ture of sodium carbonate, carbon, and iron in an 
atmosphere of nitrogen in Bucher’s process (this 
J., 1917, 461) is represented bv the equation — 
Na,CO,+4C+N, 2NaCN+3Cb. Since it is 
probable that the equilibrium ‘'constants in the 
reaction cannot be experimentally def«rmin^, an 
attempt has been made to determine oeriain 
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empirical rehtions iriiich m&y be regarded m a 
mewire of the actml conditions of T 

?oT to were made ot tne 

variations in tho amounts oJ alkali in a enarge 
^ which at the equilibrium point was converg'd into 
^ oyanide, with known varintions in the stream ol 
gas passing over the charge. Experiments at 
i)50° — lOOO'^ C. with cuncetUni Lions of carbon , 
monoxide up to 80% did not c.iiiso .'iny r han;:e in ; 
un iron boat in whicli the charge ua.s jdaced, which 
confirmed the statement of llilpert and Diockmann i 
(this J., 1915, 961) that ii on is stable at tliese teni- : 
peratures in the presence of cijnilihriuni mixtures 
of carbon monoxide and dioxitlo. The pereentaj^os '• 
by weij^ht of sodium earlxmato eonvertA'd into ■ 
cyanide in the series of expi'iiments were plotted j 
against the carbon monoxide content of the original ' 
gas, it being assumed that no great error is intro- l 
duced by unknown reactions of the carbon 
monoxide at very high or very low concentrations. 
From the curves thus uhtnimHl the following deduc- 
tions with regard to commercial cyanide nitrogen- 
fixation processes were drawn : The inpc'rature 
has relatively little infliience upon lln^ possible j 
yield of cyanide in the ease of low concentrations ' 
oi carbon monoxide, hut would have considerable ' 
influence. if producer-gas containing r.(j. .‘10% 00 
Using prodnccr-gas, a conversion up to 
63% can be obtained at 1000^’ C., and this yield 
would probably be increased by raising the tem- 
perature. The presence of 15% carbon monox j<le 
in tho initial gas mixture reduces the amount of 
conversion by 30% compared with lliat given hv 
l^re nitrogen, whilst 60% reduces it by 50%. l) 
contains iclatividy large amounts 
(2o — 30%) of carbon monoxide slight variations in 
the proportions of that constiluent have little 
effect upon the yield. It is [irobable that the con- 
trolling reaction in the Bucher jiroooss is the 
primary reduction of the sodium carlumato bv 
carbon to form sodium, and the clfect of the carboii 
at th/s stcage ni/iy he uienily to ensure that the 
carbon dioxide pressure is maintained well below 
the dissociation pressure of tlie carbonate 

■C. A. i\f. 
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Ammonium sidjihafe and potassium nilmie; Pro- 
duction of from potassium ,'ialf.<t. H 

Hampel. Ohom.-Zeit, 1919, 43, 617-019. 631-^ 
636. 

author outlines two continuous jno/e.sse.s for 
the manufacture of ammonium sulphate by utilisa- 
tion of the cornbiiud sulphuric acid present in the 
vast quantities of Uerman pota.ssiiim salts which 
aro available. In the first process, in which 
ammonia and synthetic nitric acid aro ntilj.scd the 
reactions aro explained by the 4 'quations:’ (1) 
K,S(),-| Ca(N(),),::.2KN(),4 CaSO • (2) (’aSO i 

2NH +CO,+nd)^CaC(), } (NI1.):A(),: (.3) CaCO 
+2HkO, = Ca(NO,), -i-CO, f If ,0.’ * The )>y-products’ 
euch as potassium nitrate, oblaincd in this proce.s.s 
are more valuable tlmn the initial matcTials In 
the second process ammonium sulphate and mag- 
nesium oxide aro prcxliiced and the fellowing 
reactions occur; (1) MgS(). f(:a(’l ^Aleri i 

C^O.; (2) C«SO.,V2XH5-C():%l ,f 

CaC(), | 2llCl Caa + M,0+Ca; 

-21101. A de.scription of 
suitabJe plant is given. Compari.sons ©f estimati'd 
costs of these processes with tho cost of the ordinary 
process using sulphuric acid aro quoted. 

-W. J. W. 

Calcium carbide; Action of bromine on E 

Barnes. Chem. News, 1919, 119, 2G0— 261. ‘ i 

T6 GKMs. of finely-powdered calcium carbide left i 
m contact with 4o grms. of dry bromine in a 50 c.c. j 
sealed bottle for five months gave a product which, 
after removal of excess of bromine, weighed 


Sodomhte; Auto.ridat ion e/ — — . 

anorg. C’hem., 1919, lOS, .11—18. 

WTikn oxirksc*!! to air the amides of the alkali 
metal.s undergo autoxidatioii with formation of 
nitriti', hydroxide, and ammonia. When finoly- 
dividcnl sod/imido i.s exposed to air in presence of 
a little wattu- a 3 'elIowis}i-re<l product is formed, 
which has now been shown to he a. peroxide, pro- 
Inihlv of (he formula NaNHdU. Afti'i* 58 dnj^s a 
sample was found to contain 9‘11 mol. % of per- 
oxide and 6'9 mols. % of nitrite calculated on the 
sodainide taken. The analysis was carried out by 
; adding the product a saturate<l solution of 
! barium chloride and filtering off the precipitated 
I barium peroxide, tho nitrite Ixnng the deter- 
miiu'd in tlie filtrate, In dry air autoxidatioii does 
not take place at the ordinary leinperaturo, but at 
100'-^— -IKF C. it proceeds slowly, 9’5 mols, % of 
peroxid4‘ being fornud in the course of 170 hours. 
The peroxide is stable in dry air, but in moist air 
is elianged into a white substance, the aqueous 
solution of which gives the peroxide reaction. 

—E. H. K. 

Jkirium nitrate; liedueiion of — - by the alter- 
natinq current. ]*. Wenger and A. Lubo- 
mirski. Ann. Chim. Analyt., 1919, 1, 339—342. 
The rcsluction of b.ariuni nitrate in aqueous solu- 
tion ineri'ases with the anjf)erag<' of the alternating 
currt'iit, except when iner/'iiry electrodc^s aro used, 
in which (a.se a maxiiiiuin yield of nitrate is ob- 
tained wdth 06 ani[). Increase of temperature 
incr<*ases tlu' yield with lead elcctrodofi, decreases 
it. with aluminium and zinc electrodes, and ha.s 
but little efleet in the (;ase of copper, cadmium, 
or magnesium electrodes. Using mercury electrodes 
and a (‘urrent of 0‘ 1 amp., 71% of the nitrate is 
rtxluced in 5 lirs. The oxyg/ui liberated from the 
nitrate combines with the electrodes forming sub- 
oxidivs (in tho ease of copper, mercury, cadmium, 
or tin electrodes), hydroxide.s (with lead, zinc, 
aluminium, or magnesium (dectrodes), or oxides 
(with nickel or silver elecfrodt's). Modification of 
the surface of the eleetro<ies aifects tho yield of 
nitrite. Iho metallic eleetnides do not in them- 
.^elvc.s rvdiK’o the barium iiitraU'. — W. P. S. 

Fi rrocyunidc.'i; FAec.lromeirie method, for the deter- 
mination of — - depcndiiifj on a change in oxida- 
tion potential. G. 1,. K/dley and R. T. Bohn. 

J. Amer. (’hem. .Soc., 1919, 'll, 1776—1783. 

SoM Tio,\.s of ferroevanides may he estimated by 
titration with potassium jiermanganate in the 
presence ot sulphuric acid, using the sudden change 
in E.MP oh-served with a bright platinum electrode 
to mark the end point. About 1 grin, of potassium 
lerrocyanide in 250 c.c. of water is treated] with 
2;5— 5-0 c.c. of sulphuric acid (sp. gr. r58) and 
titrated with 005iV potassium permanganate, using 
an clwtrometric apparatus which will indicate 
changes of potential of one millivolt. A small pre- 
cipitate may form during tho titration, but this 
will re-dissolve. The titration should lie performed 
slowly with mechanical stirring. As the end point 
13 approached the permanganate should be added 
drop by drop and time allowed for tho completion 
of the reaction. Tho end point is taken aa the 
point of greatest change in potential for equal addi- 
tions of permanganate. Should too much perman- 
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ganato be added, the end point may be approached 
from the other side by adding a standard solution 
of ferrocyanide. The prepuce of ferricyanides does 
not interfere with the titration, nor do amounts 
of chloride up to 1 grin, of sodium chloride. Any 
salts which under the conditions of experiment pro- 
duce a precipitate with either ferrocyanide or ferri- 
cyanide seriously interfere with tho method. 

— J. ¥. S. 

Aluminium phosphate; Soluble . 0. Svanberg. 

Z. anorg. Cliem., 1919, 108, 70-72. 

Whkn a few drops of a 1 — 2% solution of potassium 
dihydrogeii phtwphato arc added to a neutral solu- 
tion of aluminium chloride, both l)Ring previously 
coloured yellow by the addition of a drop of methyl 
orange solution, tho colour of the mixture im- 
mediately hecomos red without the formation of 
any precipitate or turbidity. On warming alumin- 
ium phosphate is precipitated, but there is no 
further colour change. It is shown that the hydro- 
gen ion coueeriiration for mixtures of the two 
salts reaches a maximum with about 40 inols. % 
KH2PO4, this accounting for the colour change. 
Salts of calcium, magnesium, vane, or cadmium do 
not give the reaction. Beryllium sulpliatc l3chaves 
like aluminium chloride, but is more sensitive to 
ex(iess of the phosphate.— -K. 11. 1?. 

rermutil; Basic exchange in . V. Rothmund 

and G. Kornfcld. Z anorg. Chem., 1919, 108, 
215-225. 

'I’liK f)revit)iis work (this .1., 1918, 559 a) has been 
extended to include cases of exchiuigo between 
divalent and trivalent ions in pennutit. For the 
case of divalent ions tho t'xchango was studied 
Ixdwcen eupper-permiitib and the nitrates of 
magnesium, calcium, strontium, and barium. The 
equilibrium is independent of dilution, and tho 
londoiKty to permutit formation iiuTe'asos with the 
atomic weight of tlu' metal. When tho exchange 
is hotwoen ions of different valem^y, as between 
silver-perniutit and barium nitrate or lanthanum 
nitrate, dilution has considerable influence on tho 
oquilihriiim. (See also J. Chem. 80c., Jan., 192G.) 

- F. II. R. 

Kaolinlte and oilier silicates; Constilutional ! 

furmutcc of . R. Wegseheidor. Z. Elektro- ‘ 

chem., 1919, 2”, 352. 

Tiik constitution oi polysilicates is such that the 
silicon atoms are never directly combined, but 
always combined through oxygen. (.See also J. j 
Chem. Soc., Jan., 1920.) — J. F. S. | 

Lead oxides; 1) el ermi nation of volatile matter j 

in . (), Andersen. J. Amer. Ceram. nSoc., : 

1919, 2, 7H2~’78;3. ; 

If the. oxide contains no appreeiablc amount of i 
metallic impurities a weighed amount is mixed i 
with ground (|uartv which has previously been cal- 
cined at 100^ C., in the proportion of 3 parts of I 
PbO to 1 part of silica, and placed in a narrow j 
platinum crucible. A thin layer of silica is placed | 
on top and the crucible with its contents is weighed, i 
Ignited at 800° C, for 2G mins, and then at 1000° C. | 
for 15 mins. The euk'ctic formed melts nearly ^ 
100° C. ImJow' the melting point of pure lead ' 
monoxi<Ie (880° C.), and docs not attack platinum. ; 
Tho criicihlo is covered, allowed to cool, and is then i 
re- weighed, the loss being the volatile matter pre- , 
sent in the lead oxide. The amount of pure PbO 
is found by difference. — A. B. S. ; 

Arsenic trichloride; Action of acetylene on — ! 
0. A. Dafert. Monatsh. Chem., 1919, 40, 313 — I 
323. I 

Acetylene does not react to any considerable extent ! 
with arsenic chloride at the ordinary temperature ! 
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or at the boiling point of the latter ; in the presence 
of anhydrous aluminium chloride at the ordinary 
temperaii^e, however, diacetylone arsbnic chloride, 
AsCIjjJCjHj Is readily formed as a heavy yellow 
oil, sp. gr. 1-6910 at 15° C., b.pt. 250° C. The 
vapours aro strongly irritating but not markedly 
poisonous, though exhibiting strong bactericidal 
j power. When compared with the corresponding 
I aluminium and antimony compounds, tho arsenic 
derivative exhibits a remarkable stability, since it 
can bo distilled and is not decomposed by water. 
It evolves acetylene when heated wdlh potassium 
hydroxide solution. At a higher temperature 
arsenic trichloride and acetylene in tho presence of 
aluminium chloride yield a black, orga no-arsenic 
compound of high molecular w’ciglit, which is very 
stable tow’ards reagents but .sensitive to light^ and 
which, in its properties, rc.somhles tho aluminium 
derivativo prejiared by Baud iii a similar manner. 

~H. W. 

Bromine in mineral waters and brines; Betermina- 

tion of . W. F. Baughman and W. W. 

iSkinner. J. Tnd. Fng. Chern., 1919, 11, 954 — 
959. 

Tnp, wuiter or brine, rendered alkaline if necessary 
with sodium carbonate, is evaporated to dryness, 
and the residue transferred to a reaction vessed 
which is connceled to two absorption vessels, tho 
first containing 20 c.c. and tho second 5 o.e. of a 
.dilution of I gnu. of sodium sulphate and 0-2 grin, 
of sodium carbonate in 25 c.c., in each case diluted 
to 200 (ec. Tho reaction vessel contains glass 
beads and tlu' residue from the mineral water i.s 
distributed over these. AfU'r the introduction of 
a solution of 15 grms. of chromic anhydride in 
10 to 12 c.c. of water, the evaporation basin is 
w-ashed out with wuiter, and tho washings ^about 
25 c.c.) also introduced. Air is then aspirated 
through tho apparatus until the saline material in 
the reaction vessel is in solution, when tho appa- 
ratus is cIosc<l, and allowed to stand overnight. 
A current of air (about 0-25 to 0*5 litre per min.) 
is then drawn througli it for 3 hours, w'hilo four 
successive portions of 2 c.o. each of 3% hydrogen 
peroxido are added at intervals of 30 mins, (to 
accelerate tho evolution of bromine). The contents 
of tho two absorption vessels are evaporated nearly 
to dryness, and the residue returned together with 
%) c.c. of water to the reaction vessel, which has 
meanwhile been cleaned and recharged with glass 
heads and 15 grins, of chromic anhydride. The 
two absorption vessels are charged with 10 grms. 
and 3 — 4 grms. respectively of potassium iodide in 
200 c.c. of w^ater, a slow current of air drawn 
through the apparatus for about 1 hour, and tho 
lihorat(‘d iodine titrated. In the first aspiration 
the hromiiie becomes concentraUxl, whilst in the 
second treatment with chromic anhydride so little 
chlorine is present that pure bromine is evolved. 
(See also J. Cluun. Soc., Jan., 1920.). — C. A. M. 

Hydrogen of high purity; Preparation and testing 

of . ,T. D, Edwards. J. Ind. Eng. Chem., 

1919, II, 901—963. 

The apparatus shown in tlie diagram obviates tho 
drawbacks of tho ordinary Kipp generator. Pure 
hydrogen is ;\t omo obtained and fresh acid can 
he introduced without admitting air. The appa- 
ratus is exhausted through a, whilst the tulw, d, 
which dips into mercury, servos as an indicator 
of tho residual pressure and as a safety valve. Tho 
acid flask, is nearly filled with sulphuric acid 
(l.*8) and a fow' fr.agmont.s of zinc, so that tho 
hydrogen evolved will swoop out all air. The \ent 
c is then closed until the pressure of the gas is 
sufficient to force the acid into the tube, to free the 
connections from air. The tube l)eyond the tap, b, 
enters t^e generator through a rubber stopper 
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which is always under liquids The rate of genera- 
tion of the g^s is controlled by the tap. c. Tests 
made by means of the interferometer (this J., 1915, 



638) in comparison with pure hydrogen derived 
from the electrolysis of barium hydroxide, showed 
that the hydrogen generated by this apparatus 
contained loss than 1:10,000 parts of impurities. 
Weaver’s colorimetric test for aeetyleiio (this J., 
^ 1916, 347) indicated not more than 1 or 2 parts per 
million. No arsenic or antimony was found. Tests 
of the hydrogen from a Kipp generator, by means 
of the interferometer, show<^l that it contained 
83'86%n, after 17 mins., 0.‘Vo9% after 22 mins., 
and 99*97% after 42 mins. — C. A. id 

Lead chromate. Grbger. See XIII, 

Colour reactions of molybdenum. Barbieri. See 

XXIII. 

Patents. 

Concentrating solution.'i [sulphuric (icid]: Method 

of . H. V. Welch, Los Angeles, Cal., 

U.8.A. Eng. Pat. 134,593, 30.10.18. (Appl. 
17,698/18.) 

See U.S. Pat. 1 ,280,984 of lfH8; this J., 1910, 163 a. 
Spray from dilute sulphuric- acid is subjected to 
heat sufficient to evaporate it completely, and the 
vapour is then cooh’d to a temperature slightly 
below the maximum boiling point for sulphuric 
acid, to produtx^ a mist of .sulphuric acid of high 
concentration, whi(;h is precipitated electrically. 
The residual vapour is coolc<l to a lower tempera- 
ture, at which practically the whole of the remain- 
ing sulphuric acid is condense<l as a mist, which 
is also precipitated electrically to obtain sulphuric- 
acid of lower concentration. 

Sulphuric acid and other tiifuids; Apjmratus for 

the fractional distillation of . H. Jandor. 

Brooklyn, N.Y. U.S. Pat. 1,321,210 11.11.19 
Appl., 8.3.19. 

In a distilling apparatus, a duct for the passage 
of hot gases is arranged adjacent to, but out of 
communication with, the distilling chamber into 
which extend ra(liating devices adaptAl to absorb 
heat from tho gases in the duct. — W. E. F. P. 

Sulphuric acid; Process for obtaining free 

from coal gas^ Mond gas, etc. ,1. Behrens 
Bremen. Ger. Pat. 300,036, 16.11.15. 

The ammonia-freo gas is washed with water con- ; 
tainins; sulphurous acid. Sulphur i.s precipitated ; 
and thiosulphate and polythionic acids are farmed, i 
The latter are decomposed when the liquid is finally 
concentrated by the application of heat, yielding 


i sulphur dioxide, which is used again, sulphur, and 
sulphuric acid. — W. P. 

Arsenious and selenious oxides [from pyrites']; 

Apparatus for the recovery of . H. Jander, 

Brooklyn, N.Y. U.S. Pat. 1,321,211. 11.11.19. 

Appl., 3.4.19. 

Sevkiial colls are arranged adjacent to a pyrites 
burner. Each cell is provided with cooling means 
and one is connected with a reheating device. 

W. E. F. P. 

Nitric acid of high concentration; Process for 

obtaining . Farbenfabr. vorm. F. Bayer 

und Co., Leverkusen. Ger. Pat. 297,903, 30.5.15. 
If steam and air are passed through a mixture of 
nitric and sulphuric acids containing nitrous 
gases, and the resulting nitrous vapours are dried 
by means of sulphuric acid, tho yield of 95 — 96% 
nitric acid is almost quantitative. Any gases 
which pass out of the condenser are absorbed in 
sulphuric acid in a tower, and this acid then passes 
to the drying tower. Instead of pure sulphuric 
acid a mixture of sulphuric and nitric acids may 
be used as tho drying agent. The amount of air 
and the dimensions of the condensing and drying 
apparatus depend on tho amount of nitrous gases 
in the acid mixture. If there is much nitrous gas 
an oxidation chamber should be placed between 
tho dryer and condenser.— A. B. S. 

Hydrochloric and hydrohromic acids; Preparation 

of from free chlorine or bromine. Consoli- 

dierte Alkaliwerke, Westcregoln. Ger. Pat. 
313,875, 6.3.18. 

Chlorine or bromine is allowed to act upon lignite 
without external healing, tho lignite being moved 
in the opposite direction to the gas stream. The 
temperature rises to 90^—100° C., at which the 
reaction proceeds. The product is extracted to 
remove halogenated products, and then treated to 
recover halogens by extraction or by distillation 
under reduced pressure. By tho use of carbon 
bisulphide for extraction a by-product is obtained 
in tho form of a halogen-containing resinous sub- 
stance. — W. P. 

Gases and vapours [nitric acAd, hydrochloric acidf 
or the like]; Apparatus for condensing and 

purifying . H. Hosenthal, Charlottenburg. 

Ger. Pat. 314,293, 21.7.18. 

Tiif, hot gas<‘s g<'nerated during the manufacture 
or distillation of nitric acid, hydrochloric acid, or 
tho like, are passed upwards through a condensing 
tul)c, of which the lower portion is air-cooled and 
the upper portion is eooksl ])y a stream of water. 
Ihe gases are partially cooIcmI in the lower portion 
and condensation is effected in the upper portion: 
the condensed liquid flows down tlu; tube and 
meets the ascending stream of hot vapour whereby 
exmtain impurities, e.g., nitrogen peroxide in the 
case of nitric acid, are n-moved. Tho purified 
Ii(|uid passes out at tho lower end of the tube, 
through a coil cooled by the overflow of cooling 
water from the upper portion of the condensing 
tube, and into a receiver; nneondensed gases 
leave the tube at the upper end and pass into an 
absorption apparatus.— L. A. C. 

Magnesia’ Process for the manufacture of 

[from dolomite or the like], J. C. Delagc, Bor- 
deaux, France. Eng. Pat. 134,626, 8.11.18. 
(Appl. 18,33.5/18.) Int. Conv., 8.11.17. 

Powdered dolomite, dolornitic limestone, or tho 
like, is added gradually to a solution of sodium 
hisulphato heated to 80 °- 7 - 90 ° C. until the solution 
is neutral to litmus; calcium sulphate is separated 
from the solution by decantation, or by means of a 
filter press, and the precipitate is washed frae from 
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soluble salts. Alternativelj the powdered dolomite 
may be heated with dry sodium b^ulphate at a tem- 
perature sufficient to fuse the latter, with subse- 
quent extraction of the soluble salts by means of 
water. The solution of magnesium sodium sulphate 
obtained by either method is electrolysed by a cur- 
rent of to 4 volts and 10 amps, per sq. dm. of 
anode surface in a vat separated into compart- 
ments by membranes impermeable by the solution 
but permeable by the current. The anode and 
cathode compartments are provided with carbon 
and sheet-iron electrodes respectively. The mag- 
nesia precipitated at the cathode is separated from 
the solution by filtration, and is washed and cal- 
cined. Free sulphuric acid is liberated at the 
anode, but as the precipitation of magnesia at the 
cathode dccreas^is with increase of acidity, the 
liquor from the anode compartment overflows into 
a vessel in which it Ls neutralised by dolomite and 
is then retnrno<l to the apparatus. — L. A. C. 


ing s^ium sulphate to liquor already containing 
suiteblo concentrations of potassium ions and 
sodium sulphate. — W. E. F. P. 


Alkalis from silicates; Process of extracting . 

R. C. Hills, Assignor to O. Nowell, Denver, Colo! 
U.8. Pat. 1,321,632, 11.11.19. Appl., 6.lil8. 


From a product containing calcium chloride and 
alkali chlorides obtained in the extraction of alkalis 
from silicates, the calcium chloride is dissolv^ out 
with alcohol.~S. 8. A. 


Ammonia; Removal of from high-pressure 

gases. E. B. Maxted and T. A. Smith, Walsall. 
Eng. Pat. 134,572, 3.8.18. (Appl. 12,684/18.) 
To remove ammonia from high-pressure gas mix- 
ture.s, as obtained in the synthesis of ammonia from 
its elements, anhydrous cobaltous chloride at an 
elevated temperature is employed. The ammonia 
is absorbed when its concentration exceeds a cer- 


Magnesiam earhonatc; Process for obtaining . : 

A. T. Elliott, .Assignor to A. L. Stewart, Los 
Angeles, Cal. U.S. Pat. 1,321,421, 11.11.19. ! 

Appl., 2.8.17. ^ 

Magnesitk containing silica is leached with an acid 
liquor; undisRolved matter and impurities are 
romove<l from the solution, and magnesium car- 
bonate is precipitated by addition of a soluble 
carbonate. The precipitate is separated, and the 
solution is acidified and used for leaching a further 
quantity of magnesite. — L. A. C. i 

Magnesium hydroxide; Manufacture of pure . j 

0. F. Kaselitz, Bornburg. Ger. Pat. 313,913, 

4.1.18. I 
Magnesium chloride solution obtained in the manii- ! 
facture of potassium chloride is mixed with the ^ 
requisite amount of a solution of an alkaline-earth ; 
sulphide or hydrosulphide in the cold; any residue : 
is removed, and tho clear solution is boiled. If , 
calcium sulphide is used, one-half of tho magnesium : 
is precipitateil as magnesium hydroxi<te in accord- 
ance with tho equatif)ns : — 2 C:iS + 2 iMgCl 2 + 2 H,()= > 
CaCl 2 -l-Ca( 8 H )24 MgCl, |-Mg(()n), or ..2CaCL-h 
Mg( 8 H) 2 -i-Mg(OH) 2 . but if the calcium sulphide 
is converted to tho hydrosulphido by passing i 
hydrogen sulphide through tho solution before 
addition of the magnesium chloride, or if hydrogen 
sulpliid(^ is pass 'd into tho cold mixed solutions, ; 
conversion of tie magiiosium cliloride imo I 
magnesium livdroMdo is practically complete. 

-L. A. C. 

Magnesium sulphate; Manufacture of . E. E. 

and P, Dutt, ,1 ubbuli)ore, India. Eng. Pat. 

134.884.18.10.18. (Appl. 17,076/18.) 


tain partial pressure, and given up when this pres- 
sure is sufficiently diminished. — W. E. F. P, 

nydrogen-nitrogen mixtures; Process for obtain-; 

ing . Harl)urger Chemische Werke 8ch6n 

und Co., and AV^. Daitz, Harburg. Ger. Pat. 
298,911, 18.5.15. 

Carbon monoxide and dioxide are removed from 
water-gas by condensation or absorption; the 
carbon monoxide is employed for tho quantitative 
combustion of oxygen in air or other mixture of 
oxygen and nitrogen, and tho residual nitrogen is 
mixed with the mixture of nitrogen and hydrogen 
remaining from the water-gas for the preparation 
of nitrogen-hydrogen mixtures for the production 
of ammonia. The power re(pnred for the condensa- 
tion or absorption under pressure is provided by 
the heat generated in the combustion of the oxygen. 

—A. B. 8. 

Ammonia; Manufacture of anhydrous . A. 

Loweristein, Chicago, III. U.S. Pat. 1,322,251, 
18.11.19. Appl., 28.8.16. 

A I’ORTion of tho expande<l gaseous ammonia result- 
ing during tho cyclic refrigeration process which 
involves the condensation, expansion, and re- 
absorption of ammonia obtained by heating an 
aqueous solution of tho gas, is withdrawn and re- 
idaecHl by aqueous ammonia. — S. 8, A. 

Nitrogen fixation; Furnace for . A. F. Crowell, 

jun., Saltville, Va., Assignor to Nitrogen Pro- 
ducts (?o., Providence, 11. 1. U.S. Pat. 1,321,892, 
18.11.19. Appl., 7.3.18. 

In a vertical retort into w'hich a charge is fed to 
react with free nitrogen, tho walls are “ offset ” 


A MIXTURE of calcium sulphide and a compound or 
mixture of compounds containing magnesium is 
subjected at a didl red heat in a reverberatory 
furnace to the action of air, steam, and of carbon 
dioxide when this is not formed during the 
reaction. Magne.siiim sul})hate is obtained from 
the resulting mass by lixiviaiion.-- 8. 8. A. 


at the feeding point to prevent choking of the 
charge. — W. .1. AV. 

A/amonm.; Method of oxidising . A. Classen, 

Aachen, Germany, Assignor to The Chemical 
Foundation, Jnc. U.S. Pat. 1,322,291, 18.11.19. 
Appl., 24.1.16. 


Potassium salts from blast furnace stag; Recovery 

of . E. Bury. O. Ollandor, T. Smith, and 

F. Bainhridge, vSaltburn-hy-tho-Sea. Eng. Pat, 
134,665, 3.12.18. (Appl. 20,009/18.) 

Caucium chloride is added to a stream of molten | 
blast-furnace slag as tho latte.- is caused to flow | 
down a cascade within a closed chamber. The 
vapour (potassium chloride) produced is drawn off i 
and treated in scrubbers. — W. E. F. P, i 

Potassium sodium sulphate; Process of obtaining | 

from saline liquors. G. B. Burnham, I 

Borosolvay, Cal. U.S. Pat. 1,321,282, 11.11,19. 
Appl., 16.6.19. 

PoTAflsniM sodium sulphate is precipitated by add- 


A MIXTURE of oxygen and ammonia is subjected to 
the action of catalysts formed from bjisic substances 
and substances capable of accelerating tho oxida- 
tion ol the ammonia, tho basic substances being 
in excess of* tho active catalytic substances. 

— W. J. AV. 

Nitrogen; Process for oxidation of — in an arc 
u'ith alternating current. Bergmann-Pflektrizi- 
tats-AVorke A.-G., Berlin. Ger. Pat. 298,952, 

7.1.16. 

Nitroorn is oxidised in a cliambor containing 
fixed electrodes, the supply of air passing through 
the chamber being varied synchronously with the 
periodicity of tho alternating current used. 
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Cyanogen compounds; Process for ihe production 

of . PI R. Lewis, Philadelphia, Pa. U.S. 

Pat. 1,321,459, 11.11.19. Appl., 15.3.19. 

A CHARGE consisting; of a powdered inixtiiro of an 
alkali metal, carbon, iron, and an inert non- 
alkolino mineral is brought into contact with heated 
nitrogen in a heated reaction dianilK'r. The pro- 
portions of the charge arc such that there is sufli- 
cient carbon to combine with the alkali metal, sufli- 
cient iron to rediic.e the ternperaturo of tin'' re- 
action, and sufticient of the inert mineral to prevent 
the mas.s becoming viscid. — L. A. C. 

Cyanides; Aj^paratus for producinff from 

nitrogen or air, H. 11. Kipper, Muskegon, Mich. 
U.S. Pat. 1,322,026, 18.11.19. Apph, 19.2.18. 

The apparatus comprises a rotary reaction cylinder 
connected to a fuel furnace and a preheater, and re- 
generators each communicating at one end with the 
furnace and at the other end witli the cylinder and 
the preheater.—S. S. A. 

Aluminium chloride; Process for producing . 

L. Burgess, New York, Assignor to Standard Oil 
Co. U.S. Pat. 1,321,281, 11.11.19. Appl., 3.1.19. 

Anhydrous aluminium chloride is pniduced by 
bringing into contact, under reacting comlitions, 
aluminium carbide and the chlorich; of an element 
below aluminium in the electrochemical scale as 
regards allinity for chlorine.-- -W. 10. P\ P. 

Zinc oxide; Manufacture of . Production of 

zinc oxide. J*ro<hiction of mcfnl o. >dcs <nid other 
metallic compoiinds, (a) and (d) P' 0. Breyer, 
Palrnerton, Pa., J. A. Siiigmaster, Bronxville, 
N.Y., and A. E. Hall. Palniorton, Pa.; (a) and 
(c) F. G. Breyer, A. E. Hall, and G. It. Walt/., 
Palmorton, Pa,, Assignors to The N<‘w Jersey 
Zinc Oo., New York. IhS. Pats, (a) 1.322.088, 
(a) ;i ,322,089, (c) 1,322.090, and (n) 1,322,091, 
18.11,19. Appl. (.\) 8.1.l:>., ta) and (v) 12.7.19, 
and (d) 1.S.19. 

(a) In tho production of zinc oxidt' or lead-zinc oxide 
by tho Wetherill process tlie hc<l finl is supplied to 
the furnace hearth in the form of briquettes. 
Tho furnace hearth is supplicxl with a relatively 
deep layer of Ix'd fuel in the foitn of hri(juett(‘s, 
and on this ignited layer is spread a working 
charge of (o) zinciferous or zinciferous and plurnhi- 
ferous or (c) other metalliferous material in ail- 
mixturo tvith a reducing agent, (n) In tlu; ]>ro- 
duction of oxides or other compounds of volatilis- 
ahle metals by the Wetherill prfK’oss, the bed fuel 
is supplied to the furnace hearth in ilie form of 
briquettes, — S. S, A. 

Metal oxides mnl other eompounds of metal.s; Pro- 
duction of . Manufacture of zinc oxide. 

J. A. iSingmaster, New York, E, G. Breyer and 
E. H. Bunco, Palrnerton, Pa., Assignors to The 
New Jersey Zinc Co., New York, IT.S. Pats. 
(a) 1,322,143 and (n) 1,322,142, is. 11.19. Appl., 
22.7.19. 

(a) a bed of solid fuel is fed on to a niuving per- 
forated hearth, e.g., a chain grate, and passes 
under three compartments of the furnace. In the 
first tho fuel burns with air admitted from below; 
in the second compartment a layer of a hriq 'lotted 
mixture of mctal-hoaring substance and reducing 
agent is fed upon the burning fuel, and in the third 
a combustion-supporting gas is supplied to the ' 
charge Hnd the pri^ucts of reaction are removed by 
any suitable means, (b) Zinc oxide or zinc-lead : 
oxide is manufactured by the process described i 
under M. V. | 


' Tungstic acid; Recovery of from ores. Im- 

' perial Trust for the Encouragement of Scientific 
and Industrial Research, and 0. J. Stannard, 
London. Eng. Pat. 134,891, 6.11.18. (Appl. 
18,206/18.) 

: Foil the recovery of tungstic aedd from ores, resi- 
dues, or other substances, e.g., wolframite, hiib- 
ncrite, ferberite, and scheelite, the material is 
cruslicd, mixed with carbonaceous material, and 
heated to redness, the reduced mass being suhse- 
<piently heat-ed at about 300“ C. in a current of 
chlorine gas, free, or almost free, from air. Tho 
volatilised or sublimed mass which results is treated 
with hot waiter, with or without the addition of 
nitric or h.ydrochloric acid. For the recovery of 
stannic chloride from wolfram ores tho sublimate 
is heated with hot water and hydrochloric acid, 
and the resulting solution of stannic chloride is 
separated from the precipitated tungstii; acid. 
The process ina.v be made cyclic by heating tho 
mixture of eliloridcs ohiainod in a current of dry 
air and using the chlorine thus recovered for the 
treatment of further quantities of ore.- S. S. A. 

Arsenides of calcium or magnesium; Manufacture 
of — . .1. I). Riedel A.-G., Boilin-Britz. Ger. 
Pat. 300,152, 18.1.16. 

C'Aia’H'Ai or magnesium is heated with arsenic 
together with some arsenide from a previous pre- 
paration as a diluent to slow down the reaction. 
Sand is used a.s the <liluent in the. first place. The 
products can lie used for tho jircparation of otlier 
arsenic compounds. — W. P. 

.ilk(di perchlorate ; Method for the technical pro- 
duction of hg heating alhnii chlorate. F. 

Meyer, Berlin. Ger. Pat. 300,713, 18.4.15. 

If the vessid containing the (Idorate is heated in a 
metal hath so as to ensure accurate control of the 
temperature hetwot'ii 470“ and 520" C. for potas- 
sium chlorate and 30" C. lower for the sodium salt, 
a yield of 70 — 75 p.irts of ])er('hloratc for each 100 
of chlorate is obtaim'd. Below tho tmnperatiires 
mentioned the reaetion is too slow ; above tliein it is 
so rapid as to he dangi'rous. Tho reaction sliuuhl 
he stopped wlu*n 80 ' of the chlorate' lias been cun- 
verO'd, as its continuance after this point results 
in a low(‘r yield. A. B. S. 

Lime m^id; l^rocess for trending - - in rotary fur- 

naces. G. Polvsius, Dessau. Ger. Pat. 313,595, 
23.9.16. 

With the lime mud is incorporated such materials 
as salts of tho alkalis, potash mica, etc., which 
caii.se the lime to hall together ami so not to pa^is 
out of the furnace in the form of dust, which would 
otherwise be carried forward to the ehimnev. 

11. J. H. 

Ammonium hicarhonat e ; ]^i ejiaration of a stable 

and odourless form of . Oesterr. Verein fiir 

ehemisclu' und inetalliirgiselui Proiluktion, 
Aussig. Ger. Pat. 313,827, 22.12.17. 

BuMririTATKO crystalline ammonium hicailajnati' is 
varefully dried and’ then treated wu'th moist carbon 
dioxide under pressure (2 — 3 atm.). In order to 
diminish its free surface the hifarhonate is 
briquetted before or after drying or before or after 
the treatment w’ith carbon dioxide. — W. P. 

Ammonium, salts; Process for producing from 

industrial gases contuining ammonia. Chem. 
Fahr. KaHt Ges.m.b.H,, Cdln-Kalk. Ger. Pat. 
314,234, 8.5.15. 

Gases containing ammonia are passed through a 
solution of iron. The gases must contain or have 
added to them sufficient carbon dioxide to ensure 
the complete precipitation of the iron as carbonate. 
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The liquid is filtered and the iron-free filtrate 
treated for the recovery of ammonium salts. 

- — A. B, 8. 

Hydrogen peroxide; Synthetic production of 

and aiwaratus therefor. R. Moritz, Chatou, 
France. Kng. Pat. 120,045, 8.10.18. (Appl. 
16,376/18.) Int. Conv., 15.5.17. 

Palladium or an alloy containing palladium in the 
form of a, tube, ribbon, or wire, saturated with 
hydrogen is caused to act upon a solution of oxygen 
in waU'r which may l>e under pre^ssure. Means are 
T)rovidc‘d for constantly renewing the supply of 
iiydrogen — for instance, by moving the wire or 
band of palladium through an atmosphere of 
hydrogen in another vessel; or the hydrogen may 
1)0 passed through the interior of a tube of palla- 
dium immersed in the liquid, which is maintained 
in the presence of oxygen under pressure. Alter- 
natively, the process may be f;arried out by elec- 
trolysis in a vessel lined with ebonite, tin, rublier, 
or silver, and capable of resisting pressure, acidu- 
lated water saturated Avith oxygen being passed 
over the electrodes. The cathodes are composed of 
palladium or an alloy of palladium and the anodes 
of platinum, gold, graphitic carbon, or iron oxide 
fused in an eb'ctric funmee. — 4. F. B. 

Spathic iron ore; Means for treating to render 

it siiitahle for use in the wanufactu.re of hydro- 
gen. W. J, and W. R. Bates, Silverdale, Staffs. 
Kng. Pat. 131,155, 13.3.10. (Appl. 6251/10.) 

Raav ironstone is rendered highly porous by stack- 
ing it in a heap with a covering of small fuel, 
slowly burning the heap for a. lengthy fx'riod, apply- 
ing watx'r to the liot mass when the ore is sulli- 
ciently calcined, and washing the cold material to 
remove fuel ash etc. -W. E. F. P. 

IIy<lro<ien tfeneralois. A. 11. (Iriggs, J^ondon. 
Kng.' Pats, (a) 134,001 and (a) 134,002, 0.11. 18. 
(Appls. 18,382 and 18,384/18.) 

IIyduoukn generators of the kind in A\hich iron ore 
is alternately reduced and oxidised are usually 
made with an inm'r combustion - haniher, a middle 
annular ore chamber, and an outer atir.nlar 
chamber surrounding the whole, the gases passing 
to a stack or hydrogen storage according to the 
operation b<'in performed. (.\) During the 
purging or chan -ovt'r from reduction to oxida- 
tion primary steam is admitted to the base of the 
combustion chamber and passes through the whole 
apparatus, whilst secondary steam is admitted to 
the base of the outer chamlxn’ and sweeps that 
chamber and the stack outlet, so that the primary 
steam need only be sullicient to svvcs'j) out th'o com- 
bustion and ore chambers. A reduced pressure is 
maintained in the stack by means of steau: jets, and 
all corners in tho apfiaratus are rounded off as far 
as possible in order to facilitate removal of gase.s. 
(b) To aid the readjustment of the apparatus at 
tho change-over, Venturi tubes Avith gauges are 
placed in the pipes for reducing gas and air supply, 
which indicate' the pre.ssure or volume (or both) of 
the gas or air passing. — B. AI. V. 

Carhon monoxide in hydrogen or gases containing 
the same; Apparatus for indicating and for re- 
cording quantities of , applicable also for 

like purposes. F. K. Rideal, London, and H. S. 
Taylor, St. HcIcuk. Kng. Pat. 134,243, 4.0.18. 
(Appl. 9205/18.) 

By a process of catalytic fractional combustion in 
tho presence of added air or oxygen, the carbon 
monoxide present in tho gas under examination is 
converted into carbon dioxide, which is then 
brought into contact with limo water. Means aro 
provided for recording the change in electrical con- 


ductivity of the lime water and thus the amount 
of carbon dioxide absorbed. (Seo also this J., 1919, 
807 a.)— W. E. F. P. 

Graphites; Furification of natural . K. Ridoni, 

Turin, and Hoc. Talco o Grafiti Val Chisone, 
Pincrolo, Italy. Eng. Pat. 134,891, 8.11.18. 
(Appl. 18,330/18.) 

Partial separation of silica etc. from graphite is 
effected by tho uso of rather loss than tho theoro- 
l.ical quantity of hydrofluoric acid of lower concen- 
tration than that of tho eominereial concentrated 
acid, tho mlvantagos being that fume and waste of 
acid arc avoided, wear of A'ossels is reduced, and 
the hydrofluoric acid may lx> preiiared directly from 
1 sulphuric acid and a fluoride. Graphite eonlain- 
i ing 75 — 80 or even 80 — 85% C can he prepared in 
I this Avay. — B. M. V. 

■ Siirogen; Process for effecting fixation of atmos- 
pheric — — in a blast furnace. K. W. Haslup, 
New York. Kng. Pat. 134,885, 24.10.18. (Appl. 
17,365/18.) 

: Sre U.S. Fat. 1,310,478 of 1919; this J., 1919, 629 a. 
(Reference is <iire(ted, in pursuance of Sect. 7, 
Siih-sect. 1, of the Patents ami Designs Act, 1907, 
to Kng. T*ats. 10,37 and 16,760 of 1893, 18,792 of 

1894, and 10, .305 of 1907; this J., 1894, 517, 886; 

1895, 967; 1908, 1052.) 

Sulphur dioxide; Treatment of gases containing 

, K. V. Kspenhahn, Brighton, Victoria. 

Kng. Pat. 134,913, 15.11.18. (Appl. 18,772/18.) 
Int. Conv., 15.1 1.17. 

See U.S. Pat. 1,315,183 of 1919; this J., 1019, 818 a. 

Jtarium oxide; Process of producing . J. B. 

Pierce, jun,, Charleston, AV. V'^a., U.S. A. Kng. 
Pat. 135,285, 19.11.18. (Appl. 18,993/18.) 

See F.S. Pal. 1,305,618 of 1919; this J., 1919, 576 a. 

Pyrol usite ; Melhod of treating . C. V. 

JOrgenseii, Copenhagen. Kng. Pat. 135,305, 
22.11.18. (Appl. 19,266/18.) 

See F.S. Pat. 1,303,911 of 1919; this J., 1919, 536 A. 

.{mnwnia; l*rocess of oxUlising - and apparatus 

therefor. L. C. Jones, Syracuse, N.Y., and 0. L. 
Parsons, Washington, D.C., U.S. A. U.S. Pat. 
I, .321,376. 11.11.19. Appl., 19.2.18. 

See Kng. Pat. 132,551 of 1918; this J., 1919, 817 a. 

rhoiiuin; pecovery of [ns pyro2diosi)hate'}. 

M. A. (Joltz, AVinona, Minn. U.S. Pat. 
1,322,185, 18.11.19. Appl., 28.2.17. 

See Kng. Pat. 112,380 of 1917; this J., 1918, 88 a. 

Tungstates; Method of oblaining pure — - - . J. B. 
Kkelev and AV^ B. Stoddard, Boulder, Colo. U.S. 
Pat. 1,322,185, 18.11.19. Appl., 21.3.19. 

See Kng. Pat. 122,264 of 1918; this J., 1919, 134 a. 
Hydrogen. Gor. Pat. 313,917. See IIa. 

(Has liquor. Gor. Pat. 313,918. Sec IJa. 

Ammonia from peat. Ger. Pat. 314,015. See IIa. 
Carbonic acid. U.S. Put. 1,319,515. See XIXb. 

Hypochlorite jucpnrat/fHKs. (Jer. Pat. 309,106, 
Sec XIXb. 


VHI.- GLASS; CERAMICS. 

Glass furnaces; Durahilify of the burners in 
H. Knoblauch. Sprechsaal, 1919, 52. 407—411. 

The flamee in tho furnaco should be as short aa 
possiblo and tho chimney only just tall enough to 
provide the requisite draught. There should be a 
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slight pressure in the furnace whereby gases pass 
outwards through any leaks in the brickwork. The 
distance between the bottom of the pots and the 
gas and air ducts should not bo too great; 3 ft., 
though common, is excessive; 2 ft. 8 in. is ample, 
or the development of the greatest heat where it is 
not required will destroy that part of the furnace. 
The sides of the combustion chamber should be 
vortical or very slightly inclincxl; they should not 
be gathered inwards in a series of inverted steps, 
as is often the case, as this confines the heat too 
much to the combustion chamber. There should be 
at least two ports leading from each regenerator to 
the combustion chamber; too many ports are in- 
effective, as they cause the heat to remain in tin' 
combustion chamber. When the upper edges ol 
the combustion chaml)er wear away too rapidly it is 
often a sign that the comhustion of the gas is in- 
complete — possibly duo to excessive draught. It 
may also bo caused by carrying the walls of the gas 
and air ducts too far into the comhustion chanilM'r, 
and may be remedied by shortening them so that 
there is a distance of 16 in. between the top of these 
w'alls and that of the combustion ebninber. The 
use of several midfealhers in the eouibustiou 
chamber is undesirable; one is sometimes an ad- 
vantage if placed between the two ports leading 
from the regenerator. To overcome the diniciiltios 
ass^iated with a hot pocket for receiving any glass 
spilt in the furnace, the bottom of the combustion 
chamber may l>o inclined downwards to a door ne;ir 
the front of the furnace. On opening the latter 
any glass in the pocket may be removed without 
disturbing the action of the furnace. If the com- 
bustion chamber is divided by a movable mid- 
feather and provided with two dampers— one for 
each half of the <diaml>or — better control ol the 
furnace is ensured. — A. B. S. 

Lend oxide; VolatHisation of — — from hod silicate 
[gr/a«s] melts. O. Anderson, d. Ain<'r. Ceram. 
See., 1919, 2, 781— 789. 

JExperijients on the amount of PbO volatilised 
from the surface of lead silicate ghus.ses at tem- 
peratures from 900^ to 1400*^ 0. showed that the 
rate of volatilisation from an unstirred glass hcate<l 
for a short time (15 mins.) was almost identical 
with that from a stirred glass lu'aicd for a longer 
period (I hour), but the rate of volatilisation in an 
unstirred glass rapidly diminished. The volatilisa- 
tion of lead oxide in making optical glasses is too 
small to affect their refractive index if the condi- 
tions of heating are kept constant for all batches. 
Large losses on a commercial S( ale may be avoided 
by varying the race of filling the pot and the use of 
covers. --^A. B. 8. 

Calcined clays; lie-hydration of . J. S. Laird 

and R. F. (leller. J. Amor. Ceram. Soc., 1919, 2, 
828—832. 

Raw clays, when lieated in tia pre,sencc of wak'r 
in a high-pressure autoclave to 200^~ 250” C. for a 
very long time are not hydrated api)ieciably, but 
clays calcined at 600”— 76(»” C. can be largely rc- 
hydrated, and regain much of their former i)la,s- 
ticity in 8 — 48 hours. After heiTig worked up and 
dried two or three time‘s, the ro-hydr:itetl malerial 
resemhlee a raw clay. Clays which have' ])een cal- 
cined at higher temperatures are re-hydraUd far 
more slowly and incompletely. The ease with 
which the Te-hydration of lightly calcined clays 
occurs suggests that on ignition they form an an- 
hydride which is broken down by (jtlier reactions at 
higher temperatures with the formation of silli- 
manite. — A. B. 8. 

Porcelain; Further studies of . F. H. Riddle. 

J. Amer. Ceram. Sqc., 1919, 2, 812—827. 

The effect of lime and magnesia on the micro- 
structure of porcelain is to reduce the temperature 


at which the body matures, the finishing tenx- 
perature of a body containing magnesia being lower 
than that of one containing lime. Solution of the 
quartz and the distribution and size of the silli- 
manite crystals vary according to the conditions of 
firing. The transluconcy of bodies containing lime 
and magnesia tired at cone 11 (1320° C.) is as great 
as that of a body containing only felspar fired at 
cone 14 (1410° C.), as both lime and magnesia in- 
crease the sillimanito and the solution of the 
quartz, tho latter lieing probably due to the de- 
croa.sed viscosity of tho body. The addition of 
small amounts of dolomite to porcelains maturing 
between cones 9 and 11 (1280°— 1320° C.) reduces 
tho temperature of vitrification. It docs not affect 
the colour. Tho toughness (as measured by the loss 
of weight of the material in a rattler test) is in- 
creased. An increase in tbo proportion of whiting 
rediK’es the toughness, but makes the mass more 
dense and vitreous. Bodies rich in dolomite are 
more crystalline and break with a coarse fracture; 
the solution of the quartz and the formation of 
sillimnnite arc ivell advaucc'd. Tho compressive 
strength of porcelain containing 0 — 3% of whiting 
and dolomite averaged 5l*22c8 lb. per sq. in., the 
greatest .strength being obtained with whiting 
aloiH', but the difference is so small that dolomite 
may advantageously replace whiting, as it is 
eheai)er and givc's a ^greater resistance to chipping. 
On prolonged grinding the water of plasticity and 
the drying shrinkage are imn^ased, but the work- 
ing properties of the body are n'dacod. The offoct 
is the same as an increase of fluxea or of ball clay. 
Fine grinding also causes earlier maturity and 
r 1 n (T — A. B. S. 


Porcelain; lielation between the compo.ntion and 

thermal expansivity of . F. H. Riddle. 

J. Amer. Ceram. Soc., 1919, 2, 804 — 811. 
PoRCEL.MN rods 2 cm, in diameter and of such a 
length that they were 3 1 cm. when fired to maturity 
wi're pressed in the stifl-plastic state in a small 
hydraulic press, and their coellicients of thermal 
e.xpansion were determined for the femperature 
ranges 2.5°— 200° C., 200°— 40()°C.j and 25°— 400°C. 
'I’he first series of bodies contained 70 — of 
clay, but never more than .50% of raw kaolin, tho 
remainder b^ing clay ivhich had been calcined at 
cone 14 (1410° C.). The flint (;ontent was 0 — 18’5% 
;iiid varied inv(;rsoly witli tho felspar. It wtus 
found that bodies high in clay showed low thermal 
('xiiatision. The variations in the proportion of 
dint within tho narrow limits possible in these 
bodies did not cause any decided reduction of ox- 
jiansiviiy. Bodies containing more than 64% of 
silica but less than 70% of clay showed a marked 
thermal expansion. In a second series in which 
flii t was roplace<l by synthotic sillimanite the re- 
duction in thermal expansion was much more 
marked than in bodies rich in clay, but a body with 
85%, of clay was not improved by tho addition of 
sillimanite. The flint is the chief cause of thermal 
('xpansion. both on account of its inversion changes 
and also through the increase of the silica content 
of the body. 4'ho co('fficicnt of ppansion licA be- 
tween tho following limits: — First series: 2.5° — 
200° C., 2-9 -6- 1 X 10*; 200°— 400” C., 3-0~- 

.5'3xl0*; 25”— 400° C., d'l— .5-5x1 O'®. Second 

series: 2.5”- 200° C., S'l— 6-2x lO'* ; 200”— 100° C., 
.qr,— .51 xlO*; 25”— 400° C., .3-3— .5-5x lO"*. Bars 
of synthetic sillimanite burned to cono 26 (1580° 
C.): 25”— 200° C., 2*7 X 10*; 200°— 400° C., 
3-9x10-*; 25°— 100° C., 3-3xKr*.— A. B. 8. 

Silica bricks - Apparent versus true specific gravity 

of . L. R. Office. J. Amer. Ceram. Soc., 

1919, 2. a3a-835. 

A DRY chip off a brick, weighing about 10 grms., 
was boiled in water for 1 hour, and its sp. gr. de- 
termined by moans of a Westphal balance. The 
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chip was afterwards ground to powder, dried at 
lOO'^ 0., and the sp. gr. determined in a pykno- 
meter. Of 27 samples tested in this manner, 22 
showed a slightly higher, 2 the same, and 3 a lower 
truo sp. gr., the mean true sp. gr. being 0*011 
higher than the apparent sp. gr.— A. B. S. 

Enamelling; Cause and control of blistering in 

sheet steel . C. Treischel. J. Amer. Ceram. 

Soc., 1919, 2, 774—781. 

A roiiM of blistering in which the enamel splits 
off the steel sheet in an aggregation of small blisters 
or in parallel rows or striations is due to absorption 
of hydrogen liberated when the sheet is pickled in 
a 10% solution of hydrochloric acid. If the 
pickling process is replaced by treatment with a 
sand blast or if only a 3% solution of acid is used 
no blistering occurs. In the latter case the time 
required for pickling is not noticeably increased, 
but each piece should bo brushed before washing so 
as to assist in the removal of the scale. — A. B. S. 

Kaolinite. Wegschcidcr. See VJf. 

Lead oxides. Andersen. See VII. 

Patents. 

Sheet-glass; Apparatus for the production of . 

T. .1. McCoy, Shinglehouse, Pa., U.S.A. Eng. 
Pat. 134,807, 11.10.18. (Appl. 21,788/19.) 

An apparatus for making sheet glass continuously 
consists of a tank for the molten glass, with an up- 
wardly inclined bottom ending in an overflow- 
spout; an inclined cover for the spout, a movable 
front wall adjacent to the front end of the cover, 
and means for varying the inclination of the cover 
so as to create an air-space between it and the front 
wall and thus regulate the temperature of the glass. 
Guiding ribs extend over the top and front of the 
spout and hot air is passed through the space be- 
tween the lower portion of the side \»'alls and the 
spout so as to inaintain the edges of the glass at the 
same temperature as the remainder. After the 
glass has flowed over the spout in a stream of regu- 
lated thickness it passes vertically downward and 
then along an annealing lehr. — A. B. iS. 

Si eet glass; Manufadure of — ■ — J. Proeger, 

Pittsburgh, Pa. TT.S. Pat. 1,320,091, 28.10.‘;9. 
Appl., 9.8.18. 

In order to equalise the heat in glass sheets during 
the drawing oper.iiion the sheet is drawn through 
a substantially eiu h sed receptacle |)rovided with n 
passage-way through it and with openings in the 
top and bottom. Gases enter the receptacle 
through the latter opening, and means are con- 
nected to the receptacle to draw the hot gases from 
the sides, thereby allowing the gases to move across 
the sheet. — B. N. 

Glass ovens or furnaces. E. C. B. Marks, liondon. 
From Soc. Anon. Fours et Proeedes Mathy, 
Liege, Belgium. Eng. Pat. 135,115, 14.4.19. 

(Appl. 9400/19.) 

A OLA8S pot-furnace cotiiprises several chambers 
each containing a pot surrounded by fragments of 
porous refjactory material, the bottom of each 
chamber being formed with cavities tilled wdth such 
fragments aiid which receive air and ga^ at their 
base. A regenerator may bo provided in the b;iso 
of the furnace for heating the gas and air used 
therein. Heating is effected by Haincless surface 
conihustiou,---A. B. S, 

Hard porcelain for fuses; Process for production of 

. Porzollanfahrik A. Schweig Ge.s.in.h.H., 

Woiaswasser. Gor. Pat. 298,480, 22.12.16. 

The body mixture is mixed with oil and pressed 
into the desired shape. The oil ensures the ready 
removal of the mass Horn the dies, acts as a binder, 
and enables a dense and homogeneous porcelain to 
be produced. — A. B. 8, 


Gla$». Corning Glass Works, Assignees of H. P, 
Gage and W. C. Taylor, Corning, N.Y., U.S.A. 
Eng. Pat. 127,686, 28.5.19. (Appl. 13,608/19.) 
Int. Conv., 28.6.18. 

See U.S. Pat. 1,305,793 of 1919; this J., 1919,679 a. 

Separation of absorbed gases from water. Gor. 
Pat. 313,012. See I. 

[Befractory'] cement. U.S. Pat. 1,. 321 ,085. (See IX. 

IX.-BUILDING MATERIALS. 

Lime-mortar. Dissolution and pepiisation of solids. 
V, Kohlschiitter and G. Walther. Z. Eloktro- 
chem., 1919, 25, 159—183. 

An experimental study of the hydration of lime 
in all its stages was undertaken in the hope of 
obtaining practical data in support of the authors’ 
theory of the colloid state and the relaiion between 
colloidal and true solutions. The account of the 
experitnents is [)rccoded by a long theoretical dis- 
enssion on the nature of solution, the hydration 
of lime, and the properties of mortar. The slaking 
of lime is a good example of the step-by-step 
character of the solution process, the stages 
being the formation of : — (a) calcium hydroxide; (b) 
hydraUnl forms of the hydroxide; (o) lime cream, 
a non-settling suspension or paste; (d) milk of 
lime, a colloidal suspen.sion of lime in the saturated 
solution; (e) lime water, a true solution. It is 
emphasised th.at the structure of the material from 
which the lime is made must have a profound 
influen(» on the properties of the lime, on its 
slaking properties, on the character of the lime 
cream obtained, and on the hardening properties 
of tho mortar, exactly as is found in pnictice. For 
the experiments lime was used prepared from cal- 
cium carbonate, hydroxide, and oxalate. When 
slaked by exposure in a damp atmosphere the three 
samples diffei-ed considerably in the rates at which 
they absorbed water. Up to tho formation of the 
hydroxide tho rates were nearly the same, but 
afterwards the lime from carbonate absorbed most 
and that from oxalate least rapidly. 3’he former 
also absorlwd the greatest total quantity, about 
1*5 mols, and the latter the least, about 1*25 mols. 
When tho products were dehydrated and again 
slaked in the same way, tho influence of the 
original source was still manifest, showing that tho 
specific structure of tho particles had not been 
d^istroyed. Tho samples also showed marked differ- 
ences in their rates of sedimentation when slaked 
with much water, and tho rates and order of 
settling were found to depend on the method of 
slaking, i.e., whether the lime was added to water 
or tho water poured over the lime. Different elec- 
trolytes prt^sent in tho slaking water had different 
effects on tho rates of sedimentation, some retard- 
ing and some accelerating the rate or settling. No 
definite conclusions could he drawn from the results 
of the experiments beyond the general inference 
that in the first stage of the action of water on 
lime com|)lox ehemieal and capillary forces come 
into action with tho colloidal panicles of the solid. 

— E. H. R. 

Cements rich in (darnina. K. Endell. Zement. 1919, 
S, 391- ‘IIM, .331—336, 347- 350. Chein. Zontr., 
1919, 90, IV., 658. 

The ternary system, CaO — SiO^ — has b^n 
examined to determine tho limits within w'hich 
compounds capable of hydraulic sotting are forined. 
It is shown that cements are obtained 

from clinkers in which the following crystal- 
line phases, which can bo identified minoralogi- 
cally, are predominant: — CaO,ALOa; the group of 
calcium orthosilicatea, 2CaO,8iO, ; SCaO,5Al.^. 
The following do not form cements : — SCaOjAl^Oa 
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and geblenito ^CaO^A/j 0 ^, 816 ,. The strength of 
the products under compression is dopondent on 
the alumina content, — H. J. H. 

Thermal conductivity of solid insulators. Thornton. 
See XI. 


fBefractory'] cement. H. B. Booth, Assignor to 
A Ramsay and Son Co., Montreal, Canada. 
U'.S. Pat. 1,. ‘121, 085, 11.11.19. Appl., 18.11.18. 

A ruoTECTivE coating for bodies subjected to high 
tcmpcraturc.s con.sisis of a mixture of felspar, 


Patents. 

Slabs [/row leather u'usfe ] ; Froduciion of hard 
flooring or insulating . H. Cron rose, Copen- 

hagen. Eng. Pat. 124,415, 19.12.18. (Appl. 
21,264/18.) Int. Conv., 19.3.18. 

Habd flooring or insulating slabs arc made by 
mixing 100 kilo.s. of piilv4>risc<l leather wa.ste with 
3-y5 kilos, of boiled linseed oil, drying the mass, 
mixing it with about 200 kilos, of .spirit varnish, 

1 kilo, of infusorial earth, and ^ kilo, of red lead, 
and pressing into slabs umb'r a pre.ssure of 800 
kilos, per sq. cju. Alternatively, the varnish and 
infusorial eartli may bo mixed with the leather, 
shaped under pressure, and tlui i)roduct coated 
with boiled linseed oil.— A. B. S. 

Kilns; Apparatus for autoinaticallif discharging 
lime, cement, and, like — — (’. Can<llot, Ibiris. 
Eng. Pat. 131,269, 12.11.18. (Appl. 18,512/18.) 
Int. Conv., 10.8.18. Addition to 119,235 (this .1., 
1919, 750 a). 

The lower part of a shaft kiln is provided with four 
cones, having liori/ontal nxe.s and supported on 
separate shafts so as to leave a clear si)aet‘ adjacent 
to their api(;os, each cone hc'ing formed of two 
conical portions Iniving different angles, with tho 
apex directed toward the centre of the kiln. I’lie 
smaller ohtuse-angle<l portion near the apex may 
be provided with ridges or ribs to allow large ])ieees 
of material to pass hetwo<'n the i enes without 
being subjected to la-avy torsiomil stri's.scs. 'I’lu' 
omission of ceniral supports p(Mtiiits the admi.ssion 
of air to tho conti'c of the kiln. Above the cones, 
and immediately Inflow tin* grate Ihrongli wliieli 
the air enters, is a truncated cone or collecting . 
ring, with a vertical axis, which directs the small j 
pieces from the perif)hery to the centre of the kiln 
and relievos the pressure 011 the bases of the eoues. ] 
The rotation of the collecting ring cause.s the cones ; 
to rotate by friction. In a modification, the cones 
are rotated mechanically so as to crush the material ; 
discharged from the kiln.— A. B. 8. 

Concrete. Harland and AVolff, Ltd., and A. Alarks. 
Belfast. Eng. Pat, 134,598, 1.11.18. (Appl. i 
17,901/18.) 

A LiOHT-w EIGHT concrete is made by mixing 2 parts ' 
by weight of Portland cement and 1 ]mrt by weight | 
of saw'diist, and damping the mixture by the a(l<li- ; 
tion of a fluid containing 1 vol. of .sodium silicate : 
to 3 voIh. of water. Sufficient 10—20/' .solution of ■ 
calcium chloride is then added to form a wet | 
mortar containing a slight ox'c.s.s of .sodium silicate, i 
The surface of the concrete nniy be made water- ! 
proof by coating it with a similar mixture contain- 
ing a smaller proportion of fine sawdust. If the 
surface is to be exposed to the weather it is also i 
hardened by treating it with dilute hydrofluoric 
acid. Alternatively, hydrochloric acid niav l>e used 
instead of calcium chloride solution i[ th(‘ cement 
contains sufficient free lime, or if lime is added as a 
filler.— A. B. 8 . 

Concrete; Pumice aggrcijnte for , A. Hain- 

blooh, Anderriach, Gcr. Pat. 310,120, 14. 8. IS. 

Pumice powder is freed from coarse particles by 
levigation and then dried and u.sed as an aggregate 
with or without previously coating it with cement 
slurry, milk of lime, etc., in order to make it ! 
impervious externally. Such pumice only weighs j 
20(>— 250 kilos, per cb.m. — A. B. 8 . 


a hinder. — A, B. 8. 

Hoofing, flooring, or paving materials; Manu- 
facture of — . W. Btinte, Hannover-Linden, 
and AV. North, Hannover. Ger. Pat. 313,565, 
8.11.18. 

Natuhal or arlifieial hollow [laiticles are mixed 
with ground pitch and compressed. Tho product 
obtained by mixing pitch with ground calcined 
kieselgiihr has a rich copper colour. It is resistant 
to wet, frost, and sunsliine, and particularly to- 
wards clmngos of tomporaturo. It can bo used 
either as flooring or roofing material. — H. J. H. 

Asbestos cement sheets; Process for glazing . 

A. Silher, Offenhurg. Ger. Pats, (a) 313,694, 
9.4.16, and (h) 313,939, 9.9.16. 

(a) Tue sheets are fired, allowed to cool to 70'^ — 100° 
(\, and dipped for a short time into a soap solii- 
fioii at the same temperature. The soap reacts 
with the »iuieklime, forming an insoluble lime soap, 
wliifh fills up the porOvS left by the dehydration 
under heat so that tho material regains its 
original strength, (r) The articles, after coating 
with the glazing mab'rial, are heated under load 
or tension, to the temperature of incipient melting 
of tlie gla/.e, after which the load is removed and 
tho melting eompleie<l. A nniforin and unbroken 
glaze surface is produced and distortioii of the body 
is avoided. After the binning tlu* article is 
treated with a soap solution as in (a).- H. J. H. 

Fireproofing. U.8. Pat, 1,321,708. See V. 
Prescreing leood, Ger. Pat. 299,761. See V. 

X.- METALS: METALLURGY, IMCLUDING 
ELECTRO-METALLURGY, 

Open-hearth furnaces; / in provemenfs in the tech- 
nigiir of furnare firing, vith special reference to 

. \V. I’afel. Stahl u. Eisen, 1919, 30, 

1280 -1283. 

hiioM the nature of tho firing of most metallurgical 
furmu'es the greater part of the heat supidied is 
lost in the waste gases, in order to utilise this 
waste heat, three courses may he adopted — pre- 
heating the mati'iial treated, preheating tho gas 
and air for eoinbiistion, and the application of 
.special heating inslallations, as, for example, 
steam boilers. Eor reclaiming the waste heat from 
hearth-melting furnaces the first method is not 
practicable and Liu; .sc'cond oidy partially. Tlie in- 
stallation of sU'am boilers in connection with open- 
hearth fuinaees introduces some dilhculties, espe- 
cially the danger of explosions. This danger may 
ho partially overcome, hut not completely, by re- 
versing the gas and air at different times. In 
order to make explosions impossil>Io it is rccom- 
mond<‘d dial the waste gases coming from tho gas 
and air n'generators ho drawn through separate 
chanru'ls after passing the reversing valves. 

— T. H. Bu. 

Steel; Viscosity of at high temperatures. P. 

Chevonard. Comptos rend., 1919, 169, 712—715. 
'i'nE ineretuse in length of a wire maintained at con- 
stant UMiiperaturo and KubjecU'd to a weight ap- 
plnd without shixk was recorded on a photo- 
graphic plate having a uniform transverse motion, 
so that a curve representing extension ! time wa« 
plotted. Oxidation was prevented by heating tho 
wire in an atmosphero of nitrogen, and for each 
metal a 8 erio>s of heatings was made varying the 
initial condition of the wire, the temjMrature, and 
the load. Using a self-hardening nieW-chromium 
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steel, the curve approximates to a straight line with 
II constant rate of extension (V) for any particular 
temperature, though this factor is altered if the 
diameter of the wire is r^uced appreciably. Re- I 
garding the rate of extension (V) as a coefficient in- | 
dicating the degree of viseasity, and plotting if j 
with varying load against k'niperature, the curve j 
mounts very steeply at a temperature of 500° — 600° i 
C., indicating the elimination of internal stresses 
as soon as a red heat is attniiied. The increase in | 
extension, wlf, in the time dt is e(jual to the decrease | 


in elasticity 



resulting from the reduction 


in Si^ction (dp), so that rdf- — dp/E^O. The solu- 


tion of this equation is the time 



of heating I 


capable of bringing the original tension, p^, to a 
given value, p,, and, accepting certain assump- 
tions, a value is obtained, 

,Pi^.l /7'idp 
V 


It is deduced that for all steels with the execfition 
of high-speed steids, the usual prac-tice of annealing 
for several hours at 600° — 700'^ (b, followed by slow 
(tooling, is siilheient for the removal of internal 
stresses (atused by lieat treatment or ima-ljanical 
working. — 0. A. K. 


Molybdenuin in litccl and iron; Qualitative and 

quantitative test for . S. L. I\fulowan. Z. ' 

anorg. Chem., 1919, 108 , 70 — 80. 
v\ srnciric and very sensitive test for molybdenum 
is given by xanthi(! acid, 'Fhe test is best carried 
out with fri'shly finqiari'd xanthate solution in the 
following manner; A solution of potassium 
hydroxide in absolute alcohol is shaken with excess 
of carbon bisulphide until no more' of the latter is 
dissolved. 'I’o the solution so obtained OO'b acetic 
acid is addc'd until a slight yellow turbidity is 
formed, and the reagent is added drop by drop to 
the solution to })e tested. If tlic latti'r has been 
prepared by dissolving tiie test material in strong 
acid, most of this should be neutralised before add- 
ing the rcagi'tit. If rnolybch-nurn is present an in- 
tenso red colour immediately develops, which is 
quite S'tnbh' in water and tlu' ink'nsity of v hi li i- 
proportional to tht' amount of molybdenum present. 
The sensit ivenes‘' of the reaction is such that 
0‘000005 grm. .M<- in 0'00()7% solution can be , 
detecU'd with ci : lainty in presence of other ■ 
elements. The colour is readily solul)le in alcoliol, | 
amyl alcohol, ether, and chloroform, less readily in i 
petroleum spirit and benzene. It is readily ex- ' 
tracted from its reddish-violet ethereal solution 
by alkalis, and is precipitated from the alkaline 
solution by acids, ddie ethereal solution decom- 
poses on standing with formation of molylxlenum 
sulphide. The reaction is not given by vanadium, 
tungsten, titanium, or uranium; chromat<*s give 
a dark coloration with xanthic acid, and should be 
reduced, if p!-esent, before the t<'st is made. The 
reaction ciin Itc use<l for tbe < olorimetric estimation 
of molybdenum, by comparison with a standard 
Holution, but fiinc<« ethereal solutions decompose too 
quickly, the ether should bo mixed with 85% of 
petroleum spirit for the extraction and with 70% 
of petroleum si)irit for the necessary dilution. 

E. II. R. 

llenslefs [maqnetic] aUoijs. (,. von Auwera. Z. 

anorg. Chom., 1919, 108 , 49 — 09. | 

A THEOiiKTiCAL discussio!! of the ferromagnetic : 
alloys of the aluminium-manganese bronze scries, j 
Their properties are explained on the assumption 
that the magnetic carriers are of the fonn (AlMjlx, 
where M, is an isoniorphous mixture of manganese 
and copper. These complexee dissociate at tho 
magnetic transition temperature, about 600° C. 
When the alloy is quenched from this temperature 


it nas very weak magnetic properties, because there 
is no opportimty for the complexes to re-form. By 
slow cooling or by the so-called' ageing process, ue,. 
prolonged heating at temperatures iK^tween 100° 
and 300° C., the inoieeules become associated to 
lorni tlm magnetic. paiTieles, and the magnetic 
properties of tlio alloy are developed. The theory 
explains the rise of tho magnetic transition tem- 
perature as the time of ageing is lengthened, and 
also tho rise in the value of the etKuaave force as 
the ageing temiierature is raise<.l to about 260° C. 
and the subsequent fall in its value when higher 
tempera til res are used. (Hee also .1. Clitun. Soe., 
Jan., 1920.)~E. H. R. 

Manqanese-bismutk, manganese-zinc, and mangan- 
ese-silver alloijs. P. Siebe. Z. anorg. Chom., 
1919, 108, 161—183. 

Manuanush and bismuth are not completely misci- 
ble, but show a gap between 23% and 99’5% Mn. 
Ilv the cooling curve method live arrest points W’cre 
I (in ml, at 259°, 412°, .597°, 1013°, and 1252° C. 
The first and lust repre.sent the separation of eutec- 
tics coiitaiiiiiig respectively about 0'5% Mn and 
()'5% ili, whilst the others indicate tlireo eoniponnds, 
the lompo.si lions of which have not been deter- 
mined. The five phases can all be distinguished 
micr(»seoi)ieaIly. 'I'hc first compound separates from 
alloys eoiitainiiig from 0*5 to 9 c Mn, the second 
from th()s(‘ with 9 to 11% , and tho third from those 
willi 11 to 20% Mn. Mixtures containing more 
than 23%, Mn separate into two layers. Tho hard- 
ness increases with tho manga ncs(^ content. The 
alloys are ferromagnetic, tliis property being 
peculiar to the fii.-.t of the .above (.ompuiinds. Zinc- 
manganese alloys w(‘re prepared containing up to 
50%, Mn. A zinc-mixed crystal eutectic wasS found 
at 116° C., contaijiing a very small proportion of 
ma.iigancse. The mixed crystals may contain from 
11',', to 50/ Mil. Alloys containing only 2% Mn 
are bard and brittle; the hardness increases with 
lli(( mangaiieso content and with 40% Mn the liard- 
m!ss is .5 on Mohs’ sc.do. Silver-manganese alloys 
show a sharp change, in <*hemieal and electrical pro- 
perties at about 14*5%^ Mn (()’25 mob). Those con- 
taining less than this pro])ortion of manganese arc 
unattaeked by solutions of silver and copper salts 
or by dilute acids, whilst those with more than the 
limiting amount of manganese are rapidly attacked. 
(Sec also J. Chem. 8oe., Jan., 1920.) — E. H. R. 

Flotation; A eonfnbution to the study of . 

11. L. Sulman. Inst. Min. and Met., Nov. 20, 
1919. I Advance copy.] 95 pages. 

Tiik author explains the complex of facts associated 
with notation on the broad lines of the molecular 
liypoihesis. Flotation reactions arise from tho un- 
balanced molecular attractions in the surface layers 
of solids and licjuida which are the scats of excess 
energy. Selective wetting elfects always occur in 
the direction of the greate«b possible reduction of 
interfaeial energy. High interfacial energy im- 
plies low li((uid /solid adhesion and floatability, and 
vice versa. Degree of wetting is connected quan- 
titatively with the contact angle. For pronounced 
floatability this should approach or, preferably, 
exwed 90°. For complete wetting the interfaeial 
tension must be nil, a condition which coincides 
with complete defioeeulation. Tho hystemsis of 
contact angles permits a wide range of equilibrium 
for a lloating particle. The addition of reagents to 
pure water and crushed ore and spcH.‘ifie procedures 
are necessary to intensify preferential wetting 
effects until they become of pr.actical use in the 
separation of sulphide minerals from gangue. An 
immiscible oil is employed to diminish tho surface 
energy of tho sulphide, and the addition of acid or 
alkali to the water promotes adhesion betwwn 
gangue and water. Solid surfaces are probably 
penetrated by the molecules of liquids, and their 



28 A Ox*. X— MKTAL9 1 MBTAtXlTBGV, INOLUDXNO ELBOTEO-MBTAIXtjrKaT. IJta. lA. W/t. 


adhesion thus enhanced. Solid surfaces undergo 
molecular modification by friction, and molecules ; 
of any liquid in contact with them are included 
in greater number in the modified surface. This 
is of importance in the wet crushing of ores. 
Freshly-broken solid surfaces often undergo a 
spontaneous molecular alteration with a diminution 
of surface energy. Concentration of foreign mole- 
cules at the .surface of a pure or homogeneoiis , 
liquid reduces the surface tension and confers the 
property of frothing. Frothing reagents leave a 
partial strain at the bubble surface; mineral , 
adsorption stabilises the film, esiK'cially if the 
mineral bo oiled or flocculated. The bubble system 
should be disseminated through the ore pulp mass. 
By the use of acid, alkalis, sodium silicate, and , 
certain sols deflocculation results by rcmovid ol 
strain from the surfaces of suspended particles. 
Particles tend to agglomerate by the coaleseonec ol 
their strained layers. Flocculation is imaoased by 
mechanical agitation, minute oiling of the parti- 
cles, and by contact wdth air (hubbies). In standard 
mineralised froths the layers may he scores ot 
particles in thickness. If a siil»stanco can be floc;- 
culated it can generally he Hoati<l. Flectrical 
phenomena are of minor importame. Flotation 
depends on bringing about tho most advantageous 
selective adhesions, selwtivc adsorptions, and 
selective flocculations Ixdvvoen the ore pulp parti- 
cles. (See also Willows; this J., 1919, 450 r.) 

- T. H. llu. 

d-Naphthol and xylidine mijdure an a flofafion 
agent. Chom. and Met. Fng., 1919, 21, 418. 
According to the Annual Roj)ort of the Consoli- 
dated Coppermines Co., by tho introduction, in 
place of a mixture of coal tar, coal-tar creosote, 
and pine oil, of a mixture of o aaphthol and 
xylidine as flotation agent in an alkaline circuit, 
the concentrating ratio has Ix'cn increased from 
14*68!! to ]7'0:l, and the moisture content of the 
filter-cake reduced from 17*5 to 9*39 7. The 
increased cost of reagents is more than compen- 
sated by a decrease of more than half in the freight 
and smelter charges, and by a threefold incretp^ 
in the capacity of tho tilter pressos. From a mill- 
head matejial containing 1*4 > Cii a concentrate 
containing 18 7 Cu can he produced, and the iron, 
sulphur, and insoluble content may he governed 
within such limits as to permit of sm<4ting the con- 
centrate with less than -O" of barren flux. 

-S. S. A. 

Colloidal mercury. Gulbicr and Wci.se. Sec XI. 
Aluminium vessels in dairies. Viz. XIXa. 
Colloidal copper. Guthier and Sauer, Sec XX. 

Patk.nts. 

Iron and steel; Frocess for the man i fart ure of . 

D. R. Blair and II. B. Clapp, London. Fug. Bat. 

134,283, 26.10.1H. (Appl. 17,509/18.) 
Finkly-divided iron ore is heated to about 1350'^ C. 
with a carboniferous reducing agent, together with 
sodium chloride and other materials, so as to pro- 
duce a fusible slag which will readily How away 
from the reduced metallic iron, leaving the latter 
unmelted and in a spongy' condition. It is claimed 
that ores high in phospliorus, sulphur, .or titanium 
will yield a more pure iron by this method owing 
to the reduction taking place without fusion of the 
metal. The spongy mass may fie sipiet^zed and 
forged into wrought iron, or converted into steel. 

- C. A. K. 

Steel and steel articles; Surface hardening of . 

Vickers, Ltd., London, and W. J. D, Sherwood, 
Sheffield. Eng. Pat. 134,599, 1.11.18. (Appl. 
17,903/18.) 

A MODIFICATION loT Special purposes of Eng. Pat. j 


5588 of 1910. Air-hardening steel (s.of., for tools) 
at a temperature (660° — 800° 0.) below the harden* 
ing temperature is subjected to rapid heating to 
above the hardening temperature and subsequently 
cooled. The time of heating is not sufficient to 
allow the interior of the metal to become heated by 
conduction above tho temperature at which harden- 
ing takes place. Heating may be effected by pass- 
ing an oxy acetylene flame over tho surface at a 
speed of from 4 in. to 10 in. per min. according to 
the particular steed treated. — C. A. K. 

High-speed steel. .1. H. Valentine, Fulton, N.Y. 

U.S. Pat. 1,321,163, 11.11.19. Appl., 27.^18. 

A STEEL containing 13—14% W, about 6% Cr, about 
1% V, less than 1% C, and l%--r25% Mn. 

— J. W. D. 

Steel; High-speed containing chrome^ tungs- 

ten, and nwlybdeninn with addition of cobalt. 
Oborschlesischo Eisen-lndustrie A.-O., Gleivvitz. 
Gcr. Bat. 300,765, 19.2.16. 

In a stc(4 with almost 7% of tungsten, cohalt and 
molylxlenuin amounting to 5—10% together are 
used in i>lac‘e of any further tungsten required. In 
such a steel a molybdenum content of 2 — 6% and 
cobalt coiiL'nt of 5-2% may bo used provided that 
the sum of the two does not exceed 10%. A satis- 
laetorv product contains C 0*65%, W 6*5%, 
Mo 3*2%, Co 3*5%, Cr 4*8%, V 0*4%. If tho 
molybdenum content excce<ls 6% the steel becomes 
more diflicult to work, sensitive to heat, and brittle. 

— H. J. H. 

SI eel; Maniifacfure of . A. H. Henderson, 

Baltimore, Md. U.S. Bat. 1,322,496, 18.11.19. 
Appl., 18.2.19. 

In the production of ste(d for ingots or castings, 
chloride of lime (15 lb.), anhydrous aluminium 
oxide (2 lb,), ami anhydrous borax (2 Ih, per ton of 
metal) are added during the fusion of the charge; 
and lead (6 lb.) and zinc (1—2 lb. per ton of rnetal) 
are added to the molten metal in the ladle. 

— W. K. F. P. 

Sleel; Frocess for making basic by a combined 

open-hearth and converter process 0. Thiel, 
laindstuhl. Ger. Bat. 290,632, 24.2.15. 

A TART of the 'rhoinas charge is refined in the open- 
h(‘arth furnace, and is then added to tho con- 
verter charge and the whole blown together, or 
after blowing the converter charge, tho refined 
metal from the opoJi -hearth furnace i.s added, and 
tho refining completed by further blowing. Tho 
refined metal, which is poured into the mixer for 
raising the temperature of the pig iron, must not 
ho made from Thomas pig iron. Jt may be made 
hv melting scrap and other pig iron together. Tho 
mixer iron should contain enough phosphorus for 
carrying out the Thomas proce.ss. Besides other 
advantag<‘s the time of blowing in tho converter 
is reduced.- H. Bu. 

Cast iron; Froduction of refined — - from ordinary 
jfig iron. Vereinigto MutUmwerko Burbach- 
Eich-Diidelingeii, Work Donirncldingen, Luxem- 
burg. Ger. Bat. 306,482, 27.6.16. 

The iron is refined in a reverberatory furnace under 
such conditions that, as far as possible, removal of 
the carbon avoided. lligh-[)hosphorus iron, a.s 
reijuired fur chill cast rolls, with up to 0*4% of 
phosphorus, is made by arresting tho process at 
tho correct moment. A highly-ha.sic slag is used. 
Silicon is removed first, and if the quantity is large 
the silicious slag i.s poured off, whereupon dephos- 
phoristttioii proceeds more rapidly. Sulphur and 
manganese are removed with tho pho^horus. 
When dephospborisation has proceeded sufficiently 
far, the slag is poured' off, lime added, and about 
half the charge is poured and alloyed with ferro- 
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silicon and ferromanganese. To the other half in 
the furnace a fresh charge of pig iron is added. 

— H. J.H. 

furnace, especially for manufacture of iron and 
steel, W. Corsalli, Berlin. Ger. Pat. 313,620, 
19.9.13. 

Thk furnace is equipped with rcgoneraters for gaa, 
air, or both, and a chamber traversed by the waste 
gases in which slag can l)e kept molten. The hot 
waste gases pass downwards from the hearth and 
through the slag chamber and then to the re- 
generators. Additional burners are provided in 
the slag chamber whereby its temperature can be 
further raised if necessary. By arranging that the 
ilamo passes in one direction only, it is pos.sible so 
to construct the furruuH) that the gas stream passes 
between an inner and an outer stream of air or 
vice versa. Thus the Hame has two zones of com- 
bustion — an inner and an outer — which facilitates 
control of its position and oxidising or reducing 
character by regulation of the pressure of air and 
gas. To avoid excessive heating of the furnace 
wall opposite the burner, a result of the uni- 
directional character of the flame, this wall is 
set back so as to leave room for a chamber where 
preheating of chargee and crucibles can be effect(^d. 
Additions can be made to the slag while in its melt- 
ing ghamber so ns to increjise its value as a fertiliser 
or a paving material. The slag may also bo 
removed from the furnace and granulated prepara- 
tory to the recovery of titanium. — H. J. H. 

Jleating steel in(iots; Furnace and process for . 

K. Kollor, Buda-Pesth. Ger. Pat. 313,757, 10.1.18. 
Thk furnace is designed to enable the ingots while 
remaining stationary to be heated to various tem- 
peratures and at various speeds simultaneou.sly. 
Thus the ingots for the production of Mannesmann 
tulxvs can be rapidly heated to rodticss, then main- 
tained at a temperature to relievo internal strains, 
and subsequently heated to tbe temperature of 
rolling. The heating gas is introduced by jets at the 
top of the furnace, and the air through ports run- 
ning along the side at the floor level. The furnace is 
divide<l into sections each capabh- of independent 
regulation of temperature, either by division w.ills 
and independently regulated gas and air ports or 
by long, narrow air ports in the lloor capable of 
independent cont • 1 by valves. -H. J. H. 

Iron or steel; Trea: ment of for prevention of 

Oxidation or rusting. L. S. Chadwick, East 
Cleveland, and M. Jiesek, Cleveland Height, 
Assignors to Cleveland Metal Products Co., 
Cleveland, Ohio. U.S. Pat. 1,320,734, 4.11.19. 
Appl., 6.2.17. 

The motal is treated with a vsolution containing an 
alkali phosphate, a salt of a metal loss basic than 
iron, and an acid. — A. JO. D. 

Rustless surface on iron and steel; Troduetion of 

a by boiling phosphoric acid. W. Schmid- 

ding, C()ln-Mannsfeld. Ger. Pat. 313,578, 1.5.18, 
An anti-rust solution containing phosphoric acid, 
calcium, and zinc is mixed with metallic oxides and 
water. AVlien applied to the iron articles a layer 
of intimately mixed ziiic-iron phosphates is pro- 
duced on the Rurfa(x\ The calcium phosphate, in 
an extremely fine state of divi ion, is distributed 
through the coating, making it more resistant and 
adhesive. — H. J. H. 

Electric furnace for heating , annealing or melting 
metallic materials. Stabilimenti “ Biak ” Ing. 
A. Pouchain, Turin, Italy. Eng. Pat. 124,438, 
10.3.19. (Appl. 6931/19.) Int. Conv., 9.3.18. 

A FTjRNACB is built up of a number of elements of 
annular form, made of magnetic material. Longi« 


I tudinal insulated conducting bars of high ohmio 
j resistance pass through holes in the elements 
parallel to the axis of the furnace, and are con- 
nected so as to form one or more complete turns. 
When an alternating current is passed through the 
conductor, the heating effect is duo partly to resist- 
ance and partlv to induction effects. The separate 
elements may be spaced by insulating air gups or 
by layers of refractory material in order to modify 
the power factor of the furnace. — 0. A. K. 

Electric resister; Zig-zag carbon . Electric 

furnace for reducing oxidised zinc concentrates 
by carbon. J. Thomson, New York. U.S. Pats. 
(A) 1,321,682 and (b) 1,321,6^3, 11.11.19. Appl., 
(a) 7.10.18, (n) 27.1.19. 

(a) Two contiguous zig-zag carbon resistors, con- 
nected with each other at one end are separated by 
a narrow slot, (b) A furnace for the reduction of 
zinc concentrates is heated by a carbon resister of 
the above typo, the surfac-e of which is relatively 
non-conducting and immune from oxidation. The 
resister is surrounded by the charge to be reduced, 
and is iion-reactive with the reducing agent 
(carbon) in the centre of the furnace. — 0. A. K. 

Blast furnaces; f rocess for redaction and smelting 
in . A. Torkar, Vienna. Ger. Pat. 313,619, 

3.1.18. Int. Conv., 13.12.17. 

Ukducino gases are intrcKluced at the top, and in 
their passage downwards through the charge reduce 
the ore to the metallic; state and bring the whole 
to fusion by combustion with preheated air supplied 
at the tuyeres. The products of combustion pass 
through openings in the wall of the crucible and 
away into flues at the ground level, — H. J. H. 

('onverter. A. Nielson and A. Birkedal. Ger. Pat. 
313,756, 11.10.17. 

A covEiiTKii for melting metal by means of gas or 
sprayed fluid fuel, ancl subsequent purification by 
blowing air through tlie molten metal, is provided 
at one side with a container for the pig iron, which 
melts down into the working space of the vessel, 
the throat being closed with a cover. The pro- 
ducts of combustion are led out through a flue lead- 
ing from the working space of the converter to the 
(container for the j)ig iron. The air pipe is pro- 
vided with a reversing switch, so that the air can 
bo pa-ssed to the burners or to the tuyeres as 
desired. -T. 11. Bii. 

Siemexis-Martin furnacCy v;ifh built-in gas pro- 
ducer. P. Ostendorf, Vienna. Ger. Pat. 313,781, 

20.4.18. 

The gas producer communicates directly with the 
hearth by slit-shaped ports, through which the gas 
enters. The sensible heat of the producer gas is 
therefore made effective in attaining a high tem- 
perature in the hearth. The air heated in regenera- 
tors is inlrod'.ice<l above the gas ports and under 
such j)ressuri‘ as to drive the Hame down upon the 
bath.— H. J. H. 

Aluminium or aluminium alloys; Method of Un- 
soldering and tin-coating . A. G. Bloxam, 

London. Erom Stabilimeiiti “ Biak ” Ing. 

; A. Pouchain, Turin, Italy. Eng. Pat. 134,315, 
i 30.10.18. (Appl. 17.739/18.) 

, A co.ATiNO of iron is deposited electrolytically on 
, aluminium or an alloy of aluminium, the electrolyte 
I consisting of a mixture of equal parts of a 4% solu- 
; tion of ammonium oxalate and a 2% solution or 
i ferric sulpha'te. A current density of about 0T6 
ampere per sq. dm. of cathode is us^. The surf aw 
may then be tin-soldered or coat^, using an acid 
solution of zinc chloride as cleaning agent. 

— O. A. K. 
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Holder for aluminium. ,J. G. Kelly, AsBignor to 

H. Hall, Sedalia, Mo. U.8 i>at. 1,321,529, 

11.12.19. Appl., 10.2.19. 

Zinc, lead, block tin, and a flux-Iiko inf^mlient 
containing stearic acid are mixed in ecjual pro- 
portions and heated together with a .small amount 
of skunk oil.— J. W. D. 

Metal alloy. .T, A. Weig<n-, rnion Hill, N.J., 
Assignor to 'i’he Independent Lamp and AVin; 
Co., Weehawken, N.d. U.S. J\it. 1,. 321, 170, 

11.11.19. Appl., 25.8.19. 

An alloy containing 77- 80 Ag, 18 20 " Cu, and 
2—3% rt.-.f. W.‘i). 

Alloy. F. M. Heeket, Assignor to hileei ro-Melal- 
lurgical Co., Niagara Falls, N.V. L.S. Fat. 

I, 322,158, 18.11.19: Appl., 7.6.18. 

An alloy of magnesium, silicon, and manganese, 
containing magnesium in excess of the eiiiiimole- 
cular proportion to the silicon.- W. F. F. 1*. 

Lead-tun (j at en alloys; Manufaci are of - - . II. 

Falkeniierg, Weet/cn. Cer. Pat. 299,052, 23.5.1 1. 

A TilTTLK tinel.V-divided iron is added to a niixturi' 
of lead and tungsten Indore heating the same to 
form an alloy. By this means homogeneous alloys 
may be prepared lontaining lead aiul tungsten in 
any proportion. — L. A. C. 

Tin or antimony; A!l<n/ svifahle as .suhsf if ufe 

for . AV. Zimmer, Gic.ssen. Cer. Pat. 

306,382, 21.10.17. 

An alloy of arsenic and cadmium in ajiproxiniately 
equal proportions may bo used as a .•^ubstituto for 
tin or antimony in tlie manufa<‘turo of alloys ol 
the same with lead or copper, smh as hard lead, 
bearing metal, type imdal, etc. — L. .A. (!. 

Alinv. Ct. Fuchs and A. Kopietz, Berlin. Cer. 
Pat. 310,041, 21.1 IS. Addition to Her. Pat. 
307,761 (this .1., 1919, 910. \). 

The tungsten content of the alloy specifitHl in the 
cliief patent may be increased to about 60 % The 
allo.y ma.v consist, foi exaiiijjle, of AV 57%, Fo 33 ; , 
Ti 6%, C 3%, and Co 2''%- - T. H. Bu. 

Defects in metallic artidr.s; Method of dcvelopiny 

. F. G. Brettell, Birmingham. From The 

Snead and (^o. Iron AA'orks, Jersey City, N.J., 
U.S. A. Kng Pat. 131,791, 5.7‘.19. (Appl. 
16,850/19.) 

Metallic articles, such as tnl)es, are placed between 
electrical contacts and a current of low voltag<‘ and 
high amperage is passed so a.s to in at the tubes to 
the doealescenee point. Seams, segregation.s, or 
other delects, which produce iiiereas<'d resistaiuv 
to the passage of the eurrent are indicrahHl by over- 
heating of the particular porliou of the tulx*. This 
method of heating may he use<l at the same time 
for heat treatment ot the artjcle, which may he 
examined visually, after eonlmg, for overheating 
effects,— C. A. K, 

Compres.^in(j powdered tumisfen, tantalum, and the 
like; Means and method of — . 0. A. Pfau- 
stiehl, Highland Park, 111.. Assignor to Pfan- 
stiehl Co., Chicago, 111. P.S. Pat. 1,321,125, 

11.11.19. Appl., 24.10.16. 

Powdered refractory metals are pressed into irre- 
gularly formed articles by placing the powder ; 
betwi^n a metallic cup and a die and subjecting , 
the interior of the cup to fluid pressure, whereby : 
the cup is expanded fo compress the powder he- ^ 
tween it and the die. — J. AV. D. ' 

Metals of high melting point [tungsten, molyb- 
denum^ etc.]; Manufacture of articles from . 

L. Reimann, Berlin. Ger. Pat. 302,650, 8.8.14. 

In the manufacture of articles from tungsten, 


molyhdomim, or the like, by compression and'Bub- 
sequent heating, a portion of the article is formed 
I from a mixture of tlm powdered metal with a small 
; ])oreentagB of another metal of melting point 
Idgher than that of copper, e.g., nickel, cobalt, or 
1 plalinurn; subsequent lieating causes this portion 
of Ihc article to contract and bind itself firmly to 
i allot hiT part of tlio article. An anticathodc^ for 
example, may have a face of pure tungsten with a 
hacking of tungsten containing a small quantity 
; of platinum. A rod fitting tightly in a hole bored 
: in the liacking becomes permanently fixed when the 
i ha( king coutracls on heating. A suitabio powder 
; may he prepared by heating tungsten oxide 
I luoistoned with a solution of a suitabio salt at 
lOOO-^- • 1200*^ C. in a cairia'iit of hydrogen.— L. A. C. 

ridding lafh. A\% 11. Allen, Detroit, Mich. 
r.S. Pat. 1,321,182, 11.11.19. Appl., 10.5.17. 

Si iii ACKS of iron and sloe! having patches of oxkkxs 
of iron are cleaned by iiiiiiiersing in a bath wherein 
the oxides will be reduced by sulphiirous acid and 
tlie r('duc<Hl metal di.ssolved by sulphuric acid. The 
articles art' tlieu riuiiovial and treated to prevent 
rusling.— J. AV. D. 

Medals of low melling points and different specific 
gravdies; Apparafiis for separating mijiures of 

. F. Holfmann, Berndorf, Austria. Ger. 

Pat. 2!>9,72l, 2.7.19. Iiit. Conv., 23.6.16. 

.V \ Ks.si’i. for conlaiiiing the alloy of metals of low 
melting imint to he separaU'd into its constituents, 
c.g., an alloy of lead with tin or zinc, a delivery 
pipe with regulating valve, ami a centrifugal 
separator similar to a hydro-extractor are con- 
tained in a heating ehamher. A current of a pre- 
heated reducing gas containing little carbon 
dioxide, such as producer-gas, wator-gjis, power- 
gas, or hydrogen, is passed tli rough the chamber, 
and to ensure uniform heating the gas is led in 
from all sich's through a number of adjustable open- 
ings. On l(‘aving the cltamlxT the gas is mixed 
with air and burnt, and the heat produecaj is 
utilised to lioat the fresh supplies of ga,s. — L. A. C, 

Metallic coatings on the inner walls of tubes, etc., 

of small (liameler; Id'oeess for depo-dting 

B. Mylo, Charlottonlnirg. Ger. Pat. 312,409, 

27.11.17. 

Tiik wire anode is siretdied l)etweon two vessels of 
insulating material attached to the ends of the pipe 
or (hatinel to Ik* coated, which vesseds w^rve also for 
the admission and dischai ge of the <d(a;trolyte. The 
taiitiiess of the anode may be regulatecl by an 
elcctro-magn(‘t. 'I’he anode and the walls of the 
ihannel to \m coated may move relatively to each 
other, eitlier in the longitudinal direction or about 
the axis or in both directions. The an'angement 
is dt>S( ribed in coiiiieeiion with the eoj^per i>lating 
of the interior of a ehanncl extending longi- 
tudinally through an arc-light electrode, a copper 
wire l>eing used as anode. — J. F. B. 

Electric arc welding and repairing. C. J, Holslag, 
South Orange, N.J., U.S. A. Fng. Pat. 128,186, 

21.11.18. (Appl. 19,147/18.) Int. Conv., 

11.6.18. 

Coating sheet metal with tin or other metal [on 

one side ojdy]; Madiine for , J. Powanda, 

Ansonia, Conn., U.S. A. Fng. Pat. 135,327, 
4.12.18. (Appl. 20,076/18.) 

Manganese steel; Method of recovering . 

F. C. R. Marks, London. From American Man- 
ganese Steel Co., Chicago, 111., U.S. A. Eng. 
Pat. 134,917, 12.11.18. (Appl. 18,625/18.) 

Skb U.8. Pat. 1,291,066 of 1919; this J., 1919, 281 A. 
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Manganese steel; Method of making . E. C.'R. 

Marks, Ixmdon. From American Manganese 
Steel Co;., Chicago, III., U.S.A. Eng. Pat. 
134,918, 12.11.18. (Appl. 18,520/18.) 

Ske U.S. Pat. 1,291,055 of 1919; this J., 1019, 261 A. 

Steel, iron, or other niagnetisahle metol; Method of 
and means for indicating the condition of — - 
during heat treatment, Ji. W. M'ild and E. P. 
Barfield, London. U.S. Pat. 1,321,347, 11.11.19. 
Appl., 22.5.18. 

See Eng. Pat. 112,894 of 1917; this J., 1918, 153 a. 

Ores; (^oncent ration of W. A. Scott, Chicago, 

111., U.S.A. Lag. Pat. 118,027, 14.8.18. (Appl. 
13,209/18.) Int. Conv., 17.8.17. 

See U.S. Pat. 1,240,065 of 1917; thi.s J., 1918, 62 a. 

AUouing furnaces. F. L. McCalian, Los Aiigolo.s, 
Cal., U.S.A. Eng. Pat. 131,927, 13.11.18. (Appl. 
18,010/18.) 

See U.S. Pat. 1,290,208 of 1919; this J., 1919, 183 a. 

Allogs; Mann facto re of metal . W. L. Turner, 

Atherstone, and 11. A. Blackwell, Blackpool. U.S. 
Pat. 1,321,084, 1 1.11.19. Appl., 7.1.18. 

See Eng. Pat. 123,103 of 1917; tliis .1., 1919, 225 a. 

'/jine; Itccorcru of — hg electrolysis. R.^M. 

Stevens, Risdon, 'J’asiiiaiiia, Assignor to Elec- 
trolytic Zinc Co. of Australasia Proprietary, 
jjtd., McIhouriK', Australia. U.S. Pat. 1,322,071, 

18.11.19. Appl., 0.5.19. 

See Eng. Pat. 120,290 of 1919; this J., 1919, 727 a. 

Zinc-hearing ores; Treat ment of for the^ re- 

covery of zinc hy eleel ro-deposition. H. AV. Cepp 
and i). Avery, IMelhournc, and R. 11. Stevens, 
W. C. Snow,’ and W. M. AVhitecotton, Risdon, 
Tasmania, Assignors to Electrolytic Zinc Co. ot 
Australasia Broprietarv, litd., Melbourne, Aus- 
tralia. U.S. Pat. 1,322,101, 18.11.19. Appl., 

6.5.19. 

See Eng. Pat. 126,296 of 1910; tiiis J., 1919, 727 a. 

Itoasfing blende, pyriles, nr other miner<ds; llotary 
furnace for — . 11, C. Bingham, Assignor to 

Huntington, Heberlein and Co., London. U.S. 
Pat. 1,322,223, 18.11.19. Appl., 25.3.19. 

See Eng. Pat. I 'UOIO of 1917; this .L, 1918, 659 a. 

l*ot<i8sium s(d(s fii.iii blast-furnace slag. Eng. Pat. 
134,605. See VII. 

l]lectric resislance alloy. U.S. Pat. 1,321,294. See 
XL 

Electrolytic method. U.S. l*at, 1,322,491. See XI. 


XI.~ELECTR0-CHEMISTRY. 

Mercury; Ere paration of colloidal - by cathodic 
disintegration. A. Cutbier and 0. L. Weise. 
Kolloici-Zeits., 1919, 25, 97—100. 

Mercuiiy sols may he prepared by striking an arc 
Ix'twecn a cU'an mercury surface and a thin 
platinum foil catlmdc under w.-iier or a solution of 
a protecting colloid such as gum arabic. Tho sols 
arc grey in colour and not very stable. Thoy coagu- 
late irreversibly on the addition of very small (juaii- 
tities of electrolytes. (StH‘ also J. Chem. Soc., Jan., 
1920.)— J. F. S.’ 

Colloids; Synthesis of by means of oscillating 

arcs. Ct. Borjesoii and T. Svodberg. Kolloid- 
Zeits., 1919, 25, 164—158. 

Fairly stable colloidal solutions of antimony, lead, 
bismuth, zinc, gold, platinum, silver, copper, 


aluminium, and cadmium are prepared by burning 

■ an oscillating arc under alcohol. Using a capacity 
12’8xl0‘* MF and a current of 1*5 amps, at 400 
volts the colloidal solutions are produced rapidly. 

- J. F. S. 

Electrical endosmosis of woltpu sodium chloride 
into carbon. Wa. Ostwald. KoUoid-Zeits., 1919, 
25, 115—116. 

■ When inolUui sodium chlorido is electrolysed 
between carbon electrodes there is scarcely any 
evolution of chlorine or formation of sodium unless 

■ special conditions are established, but the negative 
electrode increases in bulk and is partially 
destroyed. On cooling and treating with water the 
electrode falls to powder, whereas the positive elec- 
trode is unalfected either during electrolysis or on 
treatment with water. This behaviour is duo to tho 
cataphoresis of molten sodium chlorido. — J. F. S. 

Luminous phenomena observed in the neighbour- 
hood of a plate of graphite raised to a high tem- 
perature by means of an electric current. G. A. 
Hemsalech. Compk's rend., 1919, 169 , 915 — 918. 
AVjien a sufTiciently powerful current is passeii 
through a graphite plate hold in a horizontal posi- 
tion and having its upper surface covered with 
carborundum powder, certain luminous phenomena 
are observed. When the plate is incandescent yel- 
low vapours appear from the carlmriindum, and as 
tho tempera tun; rises these turn bluish, become 
luminous, and give a. continuous spectrum. When 
the tcmp(u’aturo reaches 2500'^ — 2700° C. tho spac'e 
bouudecl by tlie plate and llie air convection cur- 
rents set up beeojn(‘s filled with a luminous vapour, 
which giv(‘s a spectrum of rays and bands. At 
3000° C. a red fringe, also giving a si)ectrum of rays 
and bands, appears on the lower surface of and in 
contact with the plate, and its position can be con- 
trolled by nuuins of a powerful magnetic field sot up 
l)y an ele(rtro-magnct. (Soe further J. Chem. Soc., 
Jan., 1920.)— AV.'G. 

Thermal eondueiiviiy of solid ins}ilalors. W. M. 

Thornton. Phil. Mag., 1919, 38, 705—707. 

In the case of solid insulators such as quartz, glass, 
grapliite, paraffin wax, marble, and the like, tho 
author finds that the thermal conductivity k is re- 
lated to the density s* of tlm solid insulator, and tho 
vclocitv, c, of sound therein, bv the relation 
K-vVl— .1. S. G. T. 

Chlorine cells. AVheeler. See VII. 

Iteduelion of barium nitrate by alternating current. 
Wenger and liubomirski. See VII. 

Electrometric analysis. Muller. »8ec XXIIL 

Patents. 

' Electric furnaces. H. A. Kent, London. Eng. 

I Pat. 133,485, 28.10.18. (Appl. 17,543/18.) 

' A KKSiSTEK or crucible is mounted Ix^tween con- 
ductive parts, or electrodes carricK:! by tho conductive 
! i>arts, which may be partly rotated in bearings or 
’ equivalent supports, the conductive parts carrying 
discs or the like dipping into mercury in recep- 
; tacles in conneclio* with the electric supply maius. 

; Means are provided for cooling the comiuctive parts 
' or electre des* and good contact is maintained be- 
; tween the resister or crucible and the conductive 
I parts or electrodes bv means of a spring device, 
i " — B. N. 

I Electric furnace. C. Maseru, Turin, Italy. U.S. 

I Pat. 1,320,884, 4.11.19. Appl., 9.12.18. 
j Electrodes in an electric furnace are raised or 
I lowered by means of a terminal clamp secnired to 
t the electrode and to a ring which carries nuts 
through which screws pass. A cooling jacket 
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telescoping with the clanging cylinder is fitted on 
the furnace roof. — C. A. K. 

Electrolytic cell. li. Q. Brown, Kansas City, Mo. 

U.S. Pat. 1,318,724, 14.10.19. Appl., 21.2.17. 
The cell comprises a receptacle forming the cathode, 
and provided at its upper end with flanges project 
ing outwards, a cover being bolted on, hut insulated 
from the flanged end. A pair of bolts Avith angular 
heads is secured to and against the outer side oi 
the cathode, and against the under side of one or 
the flanges, but spawd from and projecting upwards 
beyond the coyer. The latter is provided with a 
bell depending into the catliodo, with a sack 
attach^ to the lower end of the bell and out of 
contact with the cathode. The water level Avithin 
the cathode is indicated by a float, and a pair or 
independent gas tubes are provided, within and 
without the bell, extending downwards but insu- 
lated from the covering, and terminating short ot 
the lower end of the bell. A plate anode is dis 
posed within the bell and sack, hut out of contact 
with both, and is provided with a pair of headed 
bolt e 3 <!tcnsions extending up through but insu 
lated from and clamped to the cover. B. N. 

Electrolytic cell. II. A. Ilalluiu, 8eatLle. \Vasli. 

U.S. Pat. 1,318,993, 1410.19. Appl., 30.7.18. 

The cell, acting as a negative electrode and a con 
tainer for the ^cctrolyte, is provided with an inner 
peripheral flange about its upper end to which is 
fastened a plate Avith apertures. A positive elec- 
trode with a threaded stem passes through and is 
insulated from tlie plaU*, and an oxygen bell is 
mounted upon, hut insulale<I from the stem. Ihe 
bell is provided Avitli an oxygen outlet passing 
through an aperture in the plate, but insulated 
therefrom. A diaphragm secured tlie marginal 
edge of the bell surrounds the posiiive electrode, 
and means are provided for holding the lower por- 
tion of the diaphragm spaced apart from the posi 
tive electrode. N. 

Electrolytic apjyaratus. E. A. le Sueur, OttaAva, 

Canada, Assignor to Tho Diamond Match (ki., 

Chicago, 111. U.S: Pat. 1,319,715, 28.10.19. 
Appl., 30.3.17. 

A KELATIVELY hcaA'y “ feeder,” provided with a 
support, is in electrical contact Avitli and through- 
out tho length of a narrow marginal portion of a 
metallic anode sheet, tho marginal portion and the 
adjacent surface of the feeder being coaled Avith 
insulating material. Lateral mcmlx'rs embrace the 
feeder and the aiwxlo sheet, clamping together tho 
portions in contact. — B. N. 

Electrolytic mcthoil, opjiaratus, and yroduct. 

M. M. Merritt, Soutli Atiddleton, Mass. U.S. 

Pat. 1,322.49-1, IS.11.19. Appl., 15.1.19. 

In a method of depositing metal elcetrolytically on 
wire or other flexible cathode, the latter is pa.sscd 
in helicoidal form about tw») tiers of sheaves, the 
sheaves of each tier being free to rotate i datively 
to the cooperating sheaves, in order to eipialise 
the strain on the wire, whilst the electrolyte is cir- 
culated past the runs of wire between them. 

- W. E. F. P. 

Electric battery. E. A. Sperry, Brooklyn, N.Y. 

U.S. Pat. 1,321,9-17, 18.11.19. ‘Appl.*, 24.9.15. 

A BATTERY plate is prcpareal by depositing lead 
elec tr oly ti cal ly on a copper base jirovided Avith 
openings, coating the plate so prepared with lead 
oxide and a carbonaceous substance, and highly 
heating the surface of the coating. — W. E. F. P. i 


tire electrode (a porous carbon cup) is immersed. 
The latter contaiBS a solution of sodium smo^ 
in which the negative electrode (zinc) is ras^nded. 


Gases; 

of 


Apparatus for the electrical treatment 
— . C. W. J . Hedberg, New Britain, Conn., 


Assignor to Research Corporation. New York. 
U.S. Pat. 1,319,700, 28.10.19. Appl., 26.2.18. 


A COLLECTING dcctrodo comprises a treater chamber 
and a number of vertically spaced pivoted plates 
having alined orifices to form a conduit for the 
gases. A discharge electrode extends into the com 
(luit, and means are provided for turning the plates 
ahout their pivots and for rapping them during the 
turning moA^ement. — B. N. 


Electrode. H. B. Conover, Steubenville, Ohio. 

U.S. Pat. 1,322,163, 18.11.19. Appl., 24.11.16. 

A DisCHAHGK olectrodc disposed centrally within a 
tubular collecting electrode consists of a metal rod 
upon which metal disc;s are faskuied in spaced rela- 
tion, the edges of each disc being rounded to in- 
crease its disch.-irgo surface. — W. E. F. P. 


Electric-resistance element and alloy therefor. 
F. L. Driver, jiin., NoAvark, N.J., Assignor to 
Driver Harris Co., Harrison, N.J. U.S. Pat. 
1,321,291, 11.11.19. Appl., 7.2.19. 

An iron alloy coiitain-s a low percentage of 
chromium, together Avith manganese and a metal 
such as nickel or cobalt. Tlie nickel and manganese 
contents lie within the approximately constant re- 
sistance zone and may bo 50% Ni and 10% Mn. 

— C. A. K. 

Electrode. J. C. King, Montreal, Canada. U.S. 
Pat. 1,322,191, 18.11.19. Appl., 21 .3.17. HenoAved 
7.4.10. 

An electrode having a surfai^e coating consisting of 
silica, 25 -90, and graphite, 75 -10%.— W. E. F. P. 


Insulation for elcctrictd nmehines and trans- 
formers; Dryini) , A. (J, BroAvn, Boveri et 

Cie., Baden, vSwitzcrland. Her. Pat. 313,993, 
11.7.17. 

'I'liE insulation of electrical machines, e.g., oil 
transformers, is placed, before assembling the parts, 
in a heated chamber containing a hygroscopic sub- 
stance for absorbing any moisture. A current of 
an inert gas, such as air from which tho oxygen has 
been removed, is fiassed through the ehainher, and 
thus oxidation of the oil and other insulating 
material is prevented.— L. A. C. 


Elecirie furnaces; Electrodes of Soo. Elcctro- 

M«‘tallurgi<iue Fran(,-uise, Paris. Eng. Pat. 
121,282, 29.11 18. (Appl. 19,756,-' 18.) hit. Conv., 
3.12.17. 

See U.S. Pat. 1.315,992 of 1919; thi.s J,, 1919, 870 a. 


All'oline ehhnide .Vilutinns u'liieli are to he elec- 
Iroly.'icd; Eurifieation of - - -. C. N. Riiber, 
1'rondlijcm, NorAvay. Eng. Pat. 135,141, 12.6.19. 
(Appl. 14,875/ 19.) ‘ 

See U.S. Pat. 1,308,509 of 1919; this J., 1919, 630 a. 
1J ydrotjen peroride. Eng. Pat. 120,045. See VII. 


doneentrafing solutions. Eng. Pat, 134,593. 
See VII. 


Magnesia. Eng. Pat, 134,026. See VII. 

Of idation of nitrogen. Ger. Pat. 298,952. Sec VII. 


Electric cell, H. E. Evans, BufTalo, N.Y. U.S. 

Pat, 1,322,486, 18.11.19, Appl., 1.6.18. 

An electric cell consists of a receptacle containing 
a depolarising fluid (bichromate) in which the posi- 


Electric resister. U.S. Pat. 1,321,682. See X. 
Sterilising. U.S. Pat. 1,319,238. See XIXa. 
Water purifying. U.B. Pat. 1,320,118. See XIXb. 
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dottonseed oil; Colour standards for . H. V. 

Arny, C. Kish, and F. Newmark, J. Ind. Eng. 
Chem., 1919, 11, 950—953. 

It was found by Prieet (Proc. Soc. Cotton Products 
Analysts, 1913, 6) that tliero were considerable 
variations in the colours of different standard sots of 
Lovibond glasses. On the other hand, it is not 
possible to use authentic 8am[)les of cottonseed oil 
as standards, since even wdien sealed up in vacuum 
c^lls the oils change in colour in a few months. 
These difficulties are obviated by the use of standard 
cobalt-ferric-copper solutions and ammoniacal 
cobalt-chromate-copper solutions, which are easily 
prepared, uniform, and permanent (compare this 
J., 1915, 925). The “ Co-Fe-Cu ” fluids are pre- 
pared by blending a red NI2 cobalt chloride solution 
in 15% hydrochloric acid (14*74 grins. Co per litre) 
with a vellow M 12 ferric chloride solution in 15% 
hydrodiloric acid (9*308 grms. iron per litre), and a 
bine N j2 copper sulphate solution in 15% hydro- 
chloric acid (15*8925 grms. of copper per litre). The 
“ Co-Or-Cu ” fluids are prepar^ by mixing iV/10 
cobaltamine solution in 2*8% ammonia water (2*9485 
grms. Co per litre) with ?V / 10 ammonium chromate 
solution in 2*8% ammonia water (0*8660 grm. Cr per 
litre), and JV/IO cupratnmonium solution in 2*8% 
ammonia waU^r (3*1785 grms. Cu per litre). 
Samples of these liquids mixed in various propor- 
tions had not fjuled to any appreciable extent aft<*r 
six years, showing the same values wlien cxmipared 
with the same Lovibond glasses. In matching 
cottonseed oil with these standard fluids the two 
liquidN are pla(<'d side by side in 0*5 in. cells in tlie 
Lovibond instrument. In the results of typical tests, 
given in tabular form, “ Prime White ” samples of 
oil were matclK'd by blends ranging from a mix- 
ture of 0 c.c. of iV/2 ferric cliloride solution and 
0*4 c.c. of :V/2 cobalt chloride solution, with suffi- 
cient wat('r to give 50 c.c., to a mixture of 16 c.c. of 
ferric chloride solution, 1*4 c.c. of cobalt chloride 
solution, and water to 60 c.c. Analogous limits are 
given for other grades of cottonsi.'ed oil. The rermlts 
were in accorflanco with the Lovibond readings. 


i anhydrides are formed too much aoetic 

j acid will be found by the distillation method. A. 
I more serious source of error is that caused by the 
formation of inner esters of hydroxy-fatty acids. 

: For example, ricinoleic acid, after eight hours’ 
boiling with aoetic anhydride, was converted not 
; into acetylricinoleic acid but into acetyldiricinoleic 
I acid: — 

I 2C„H„(OH)COOH + 2(CH,CO).()=.3CH,COOH 

+c„H„(()cocn,)()coc.;ir„ooofi;. 

' In the case of this by-rcaction the acetyl values 
i determined by lycwkowitsch’s method will be too 
I low, whilst by Bencdikt and IJIzer’s method tliey 
will be too high. An objection to the ordinary 
i methods of determining the acetyl values of neutral 
j fats is that reciprocal esterification between the tri- 
gly(‘eride and acetic anhydride may take place, 
j whilst it is difficult to distinguish between the 
; different forms of hydroxylatctl constituents indi- 
I cated by the value. To obviate these difficulties a 
method has been devised in which the fatty acid 
esters arc acetylated. These esters are prepared by 
; heating the fat wnth methyl or ethyl ahxihol and 
1 to 2% of hydrochloric or sulphuric acid, evaporat- 
ing the alcohol and neutralising, w ashing, and dry- 
ing the ix'sidue. Neither acid anhydrides nor inuOir 
esters can be forme<l on acetyl ating these esters, 
which is preferably done by the original method of 
I Beiiedikt and Ulzor, after removal of volatile esters. 

' The acetyl value of free acids is obtained by multi- 
, plying the acetyl value of the ousters by the 
: theoretical awtyl value of tlie free acids and 
dividing by the theoretical acetyl value of the esters. 
Ill the case of the methyl esters, calculation into the 
triglyceride is unnec<>tssary, sim^e the diflereuce 
bctw'cxui the groups C^lio and the group is 

negligible. For the dc terminal ion of the amount of 
; mono- and diglycoridcs the neutralised fat is ace- 
' tylaU'd and the acetic acid content of the product 
estimated. The difference between the acetyl value 
of the neutral fat and that of the mixture of methyl 
esters prepared from it corresponds to the amount 
of mono- and diglycer:des. Acetylation of the fatty 
acid esters instead of the free acids or neutral fat 
is also advisable for the determination of the 
hydroxyl value. — C. A. M. 


Oil from sumac (lilius qiahra). M. AV. Brubaker. 

.1, Ind. Eng. (llieiii., iOlO, 11, 950, 

The air-driod s<v Is of the common sumac (lllius 
qlahni) yielded on ^ ;:traction witli ether an average 
of 11*71% of a deep yellow oil, wdth pleasant odour 
and taste. When cooled it solidilicti to a semi-solid 
mass at -16'^ C., and exiioscd in a thin film to the 
air increasc^l 1*66%, in weight in seven days, as com- 
pared with linsoi'd oil 9*30% and cottonstnal oil 
0*65% under the same conditions. It had the fol- 
lowing average (;liaracters ; Sp. gr. at 15° C., 
0*92577; refractometor reading (Abbe) at 20° <1., 
1*4710; acid value, 0*9; saponif. value, 192*6; acetyl 
value, 9*23; iodine value, 126*78; soluble fatty 
acids, 0*766% ; insoluble fatty acids, 93*54%. Fatty 
acids: M. pt., 17° C.- solidif. pt., 6° C. ; refractive 
index, 1*470; and iodine value, 121*8. The oil is 
readily saponifiable, forming a semi-solid sodium 
sonjp It might be used as an edible oil or HvS a 
semi-drying oil in the paint industry. (1. A. M. 


Acetyl value [of fats]; Errors in the determination 

of the and their remedy. A. Griin. Oel ii. 

Fettind., 1919, L 339-311, 364-367. Chem. 
Zeiitr., 1919, 90, IV., 645—646. 

The tendency of hydroxy-acids to form inner an- 
hydrides is a source of error wliich is not entirely 
eliminated in Lewkowit^ch’s method of detormin- 
ing the acetyl value, since mixed anhydrides may 
bo formed as in the reaction : — 


C„H„C00H-f(CH^(^)^0=C,,H„C0.0.C0CH, 


Snap; Latherinq of — . J. Ix'imdbrfer. Seifeii- 

sieder-Zeit., 1919, 46, 273—274, 295—296, 317— 
318. 339-310. Chem. Zeiitr., 1919, 90, IV., 754 
. —755. 

Tue dilTcrence bctwxHui the behaviour of castor oil 
.«5oap8 and that of palm-kernel and coconut oil soaps 
, is explained by the reIation.s of thost^ oils towards 
electrolytes. The author has studied the concen- 
trations of electrolytes required to precipitate the 
various soaps. Castor oil soap is the most resistant 
to flocculation, and is salted out only by sodium 
hydroxide. The reduced lathering power of the 
, saited-out castor oil soap is connected with its high 
, content of electrolyte. The capacity for swelling 
i of the soap in winter is lowered by the solution of 
I the electrolytic Stearin soap is another striking 
I pse ; it is typical of those soaps in which the lather- 
; ing power tends to bo suppros.scd through the pre- 
i dominance of hydrolysis. Sulphonatcd oils, oven 
! those prepared from rape oil, arc far less sensitive 
■ to electrolytes than coconut oil soaps. One hundred 
I parts of sulphonatcd rai>e oil can substitute 110 
j parts of Coconut oil, and 70 of snipbonated rape oil 
• is equivalent to 100 of palm-kernel oil. Soaps made 
' from rape oil in combination with sulphonatcd rape 
oil by the cold process have excellent lathering 
! power and are quite hard. — J. F. B. 

Patents. 

Copra; Frocess of and apparatus for washing and 

drying . C. P. Park, Caulfield, Victoria, 

Eng. Pat. 134,982, 27.11.18. (Appl. 19,809/18.) 

In apparatus for washing and drying copra tho 
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cracked nuts are fed through a hopper on to an 
endless conveyor, by means of which they are 
carried through an alkaline solution and are then 
dropped through an opening in the side of a vertical 
dryer on to the top of a series of drying tables. Tlui 
material is carried over the tables, in opposite 
directions on alternate tables, by means of endless 
conveyors. The drying vessel is heat<sl, e.tj., by 
means of a number of coils containing superlie:jted 
steam. Washing with an alkaline solution previous 
to drying removes “ milk ” from the surface and 
prevents the formation of fungus and mildew on 
copra. — L. A. C. 

Oils; Itffinuuf vcoefdhle — — . C. L. Hiiey, North 
Plainfield township, \..l., Assignor to ('lark, 
MacMullen, and Kilev, .New ^'ork. I'.S. Pat. 
1,820, 09 : 1 , 28.10.19. Api>l. 16.11.17. 

A MIXTUKH containing a partially-refined yegetabh‘ 
oil and soap is introduced into a solvent tor soap, 
and portions of tlie soapy solvent are withdrawn. 
A fresh supply of solvent is introducetl and the di- 
luted solvent re-circulaOM.!. — B. N. 

H}idro(icnation ctitalifsts; J^n/Cfas of te-ocfivoHtnj 
spent . H. Sehlimk uml C’o. A.-(l., Ham- 

burg. Ger. Pat. 818,192, 22.1.96. 

Spent catalyst from hydrogenation processes is 
freed from adherent organic matter and tr<‘ated 
with acid in insulHcieiit (.juantity for complete solu- 
tion of the whole of the catalytic iiuTal, aud tia* dis- 
solved portion is then reprecipiiated upon the un- 
dissolved portion. The m tivity of the catalyst is in 
this way as completely restored as if tlie wliole ol 
the metal had been (iis.solved. Sodium hisulphate 
may be used in [ilace of acid for dissolving the 
metal. — C. A. .M. 

Cleanin{i compoowd . f.i. ('. Gorins ami F. B. Hays, 
Indianapolis, lud. I'.S. Pat. l.822.(M):>. 18.11.19. 
Appl., 7.6.15. Beuewi'd 25.1.19. 

The solid matter fireeipitatod from a mixtun' ol 
27% to 42 of eoni (mai/e) syrup. 25 to 28 
of water, and 18 . to 80 of a mixture of sodium 
hydroxide and soda ash in equal volumes, is 
separat(xl frimi the liquor and mixed with two parts 
bv weight of uater to form a eloaiung eompoiiml. 

- J.. A. C. 

Soap snhstlfufe. J. Perl und Go., Berlin. (h*r. Pat. 
818,819, 1.10,16. Addition to (ier. Pats. 808,609 
and 811,160 (this J., 1919, 21 515 .\G 

The prepared cakes are treated with watt'r after 
they have heem separated for a short time in order 
to prevent them suhsoquently becoming hard. 
Most of the uneomhiiied magnesium chloride is 
thereby dissolved away. — J. B. 

Soap or snp(niace(fiis eompositiot) and process of 
inanufacturirm Hie some. W. Feldenhcimer, 
London, and W. W. Plowm ui, East Shm ii. U.S. 
Pat- 1,821,516, 11.11.19. Appl.. 22.3.19. 

See Eng. Pat. 125,191 of 1918; this J., 1919. 127 

IFuiC^’^, oils, etc. Eng. Pat. 188.9^^9. S'rr ll.v. 


XIII.-PAINTS: PIGMENTS; VARNISHES; 
RESINS. 

Hiding power of white pii^ment.^ and juiint.^i. A. H. 
Pfund. J. Franklin Inst., 1919, 188, 675—681. 

The hiding power of a paint is defined as the thin- 
nest layer which will hide the background as effec- 
tively as does an infinitely thick layer. A “ crypto- 
meter ” for determinations of hiding power on this 
principle is described. A plate of glass 


! (llxoxO'O cm.) has its lower surface coated with 
i black baking enamel to serve as a black background. 
'J’lie upper surface is optically fiat and has a trans- 
versi^ groove 2 mm, ilivp and 1 cm. wide cut in it. 
.Vnothcr glass plate (7x8-5x0-6 cm.) with its under 
.surface optieallv flat has a narrow strip of steel 
015 mm. Uiirk'attaehed to one etlge of ite under 
side, and rests on tlu' larger plate so that a wedge- 
ehaped layer of white paint under examination 
mav he formed between the plates. This wedge of 
paint terminates abruptly at the “ infinitely thick ” 
layer formed by the paint in the transverse cut, the 
line of demaieatiou being visible so long a,s the 
hiding is not comphTe. Tlu^ wedge is moved hack- 
u .irds^and forwards along a (lireetion parallel to the 
length of the plati's, and tlie mean of the points 
between wliieh the line of (h'lnareatioii with the 
“infinifolv tliiek ” Ia^■er is visible and that at 
which it disappears is taken. By taking ten jiairs 
of readings the average deviation from the mean 
is found To bo 8 — 1. ,. From a knowknlgo of the 
angle of the wedge and tlie reading of a staile on the 
lo\rer |)late the thickness of the critical layer lying 
imniediatolv above tlu' point found may he calcu- 
hited. A viewing device consisting of an arrange- 
ment of blackened shields to cut out extraneous 
light aud to allow the plates to be illuminated from 
one side of the observer only may be used. From a 
knowledge of the relative proportions of pigment 
;md oil aud the tliiekiiess of tlie oriti(-al layer, hiding 
powers of pigments are reiurncd as area in sq, ern, 
eoven'd by 1 grm. 'I'lie hiding powi'rs of paints are 
similarly returned as area in sq, ft, covered by 1 gal. 
Ill deti'iiiiinatioiis of hiding powers of a number ot 
pigments it is not expedient to prepare pigment- 
oil mixturi's of constant numerical composition as 
tlie dilformit ‘‘oil absorptions” of the pigments 
■ would thereby result in the product ion of paints ot 
varying and iii souiv' eases impracticable consist- 
ence. standard painting consistency ” over a 
rang(‘ of samples is tliereiori' aimed at, and allow- 
anees made in the caleulation lor the different pro- 
port i«»ns of pigments in the paints. The results for 
ebaraeteristie pigments and paints arc given in a 
tabh‘ in wliieh the non-relation of the order of the 
hiding powers ol pigments to tluit of their corie- 
sjiomling paints is noteworthy, Mie divergeiiee being 
merely due to dilbu'emes in oil absorption, Com- 
(Kirativo determinations of hiding powers of three 
paints by tlio eraftsmaii’.s methixl of application ot 
a sutHeieiii niimhi'r of ('o:\ts of paint to produei' 
obliteration of a black cross on a white iindoreoat 
agrec'd within reasonable limits with those using 
the cryptometer. de ^\ . 

f,eod chrooiafe: lodotiiehic determination of 

eh ramie arid ui . M. Grdger. Z. anorg. 

Ghem., 1919, 108. 267 - 272. 

Tuk ehromie acid in lead chromate can lie estimated 
iixlometrieally by dissolving the chromate in hydro- 
( hlorie acid if tlie strength of the latter is so chosen 
that no reduction of the chromic acid takes place. 
Experiments showed that when hydrochloric acid 
of T25A strength or le.ss was used, in the propor- 
ti(»n of 25 mols. IICl to 1 mol. of chromate, no redne- 
tiou took place even after boiling the solution for 
three liours. With stronger acid, however, the rate 
of iMMluetioii inereasi^d rapidly with the eoneentra- 
tion of the acid. The analysis is carried out as 
follows. About ()-8 grm. of the lead chromate is 
heated gently with 50 c.c. of T25iV hydrochloric 
acid until all has dissolved. The solution is cooled, 
J grin, of potassium iodide added, allowed to stand 
for ten minutes, diluted with 100 c.e. of water and 
I the free iodine titrate'd with .sodium thiosulphate, 
i The precipitated lead iodide docs not interfere with 
! the end point. A short time after the titration is 
finished, free iodine again appears, due to atmos- 
pheric oxidation of the hydriodic acid, a reaction 
which appears to be catalysed by lead iodide. This 
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method can be used for determining the chromic I 
iuid in basic lead chromates and in pigments con- * 
tiiiuing lead chromate. The results always tend to i 
1)0 about O too high. — E. H. R. ' 

Ti'hulln, a uPir turpentine su})stitufe. Vollmann. ; 
Farben-Zeit., 1919, 24, 1689--1G90. Chem. i 

Zoiitr., 1919, 90, IV., 068. ! 

“ TETi? u,lN ” or tetrahydronaphtlialcne and 
•' totralin extra,” a mixture of tetralin with i 
“ dekalin ” or decahydronaphthalono, are Hervice^ j 
able turpentine Kub.stitutes. Tlieir high boiling 
points, by diminishing the risk of fire when working 
in open pajis, simplify the manufacture of lae<|Uers | 
ami larnishes, and owing to their low volatility ! 
the loss by evaporation is small. The solvent power 
lor natural gums, eoumarone, indene, ami tar resins ' 
lor linoxyu, oils, ami fats is far superior to that of : 
almost ail known liquids. ‘‘Tetralin extra” has a ' 
soniowliat smaller solvent aetioii and higher vapour ’ 
tension than pure tetralin. It is therefore to he ; 
profeired as an addition to lae(piers. Laecpiers ' 
j)repaied by the addition of ” tetralin ” or 
“tetralin extra” have ex('ellent covering power, i 
“ Tetralin extra ” behaves as an oxygen carrier. ' 

-IT. T. H. 

Oil front suinnr. Rruh:ik(M’. (SerXlf. 
rihainorine h(ue. Kalshovcn, Nee XVJI. 

P.VTKNTS. 

Wnfrr-proof pttinf. S. Kuroki and M. Makayama, 
Tokyo, .iapan. Eng. Fat. 105,1:12, 10.5.19. 

(Appl. 12.0i:i/19.) 

W'eikat Ibjiir (81 lb., /.e., about :18.>0 grins.) is 
kiieailed uith 2900 grins, of water for two hours, 
.and is ilion v ashed with water to remove the starch. 
The gluten is maiiitaine<l at 75‘^— -80° F. (about 24° 

- -27° C.) for 5 to 7 days until a viscous liquid 
readily miscible with either water or oil is obtained. 
One part of eamplior oil is added to 5 parts of tho 
'licpiid. aiwl thou 0 parts of formalin is added to 
Id fiai ts of the mixture, 'I’he ])rodiu t may lie used 
as a w ater[)roof paint, or may be mixed with ehin.i 
clay and a pigment, ilried and ground, to form a 
material for use in the manufaeturo of [laint. ; 

— J.. A ( . 

.NA''//(<(’, resin, or the line; J^rodnetion of synthetic 

. (ii) (e) Su ■lifntes for eelluloul, vulcanite 

or the (il:e. W. !'. Kohinsoii-Bimlley , A. W. 
Weller, and F. Duk'ken, London. Fug. Pat. 
1;M.50;1, 27.2.18. (Appl. ;1501/18.) 

SvxrnKTK' shellac, resin, or the like is obtained by 
adding a niiiieral acid catalyst, e.y., hydrocldoric; 
acid, to formaldehyde or an equivalent quantity of 
a, .substance adapted to yield formaldehyde, whi(;!i 
is then eomleiisod with ni- or p-eresol by heating to ; 
about 80° V. The temp<'rature is reilueed when the 
mixture hubbies, heating la'ing discontinued when 
the viscous mass separates from tho cloudy liquid. 
The viscous mass is poured off, washeil free from 
( resol ami free hydroeliloric acid by means of steam 
at about 1*20° Ch, .and finally beaterl in a vacuum i 
to extract all liquid, after which it is east into j 
moulds. The product may Iw tougheiu'cl by further j 
healing in an autoclave to about 140° C, at 100 fb. | 
pressure whilst in the moulds. A spirit-soluble pro- ; 
duct is obtained when 70 parts of i/i-eresol i.s tarn- i 
donsed with 50 parts of 40 f rnmldehyde and | 
5 parts of 30% hydroeliloric acid, an oil-soluble i 
prcKluet being produced by condensing 50 parts of ' 
p-cresol with 70 parts of 40% formaldehyde and 
5 parts of 30 ,■ liydroehlorit; acid. — A. de W. 

Vaints and methods of inahiny same. E. T. Gold: 
thorpe, Chicago, U.S.A. Eng. Pat. 1.35,368, 
20.1.19. (Appl. 1462/19.) 

IT.S. Pat. 1,295,730 of 1919; this J., 1919, 330 a. 


PrinterH'-roller composition; lieclaimincj of used 

. T. H. Grozier, Longuoville, N.S.W. U.8. 

Pat. 1,321,789, 11.11.19. Appl., 13.6.18. 

See Eng. Pat. 121,941 of 1918; this , 1 ., 1919, ,378 a. 
rifroxylin composition. F.S. Pat, l.;i‘20,458. SeeV. 
hjfliytdene esters. Ger. Pat. 313,(3913. See XX. 


XIV. INDIA-RUBBER; GUTTA-PERCHA. 

1*ATENTS. 

(Jrindintj machines [for sawdust to he used in rubber 
mixunfs or for leather substitutes]. T. P. D. 
Alarsliall, Bradford. Eng. Pat. 134,208, 11.10.18. 
(Appl. 10,566/18.) 

Sawdust is rtxlinx'd to a fine powder in a roller 
mill with granite or plain or fluted metal rollers; 
tho flutes of the last may Ih^ made with cutting 
edges. (Reference is direided in pursuance of 
Sect. 7, Sub-sect. 4, of the Patents Designs Act, 
1907, to Eng. Pats. 27,587 of 1903 and 10,055 of 
1907, this.!., 1905, 149.)- B. M. V. 

liubbcr; Process of recovering jilastic from 

fabrics. 3\ F. Furness, Cynwyd, Pa., As.signor to 
Aeuslinet Process Co. U.S. Pat, 1,321,200, 
11.11.19. Appl., 20.4.17. Renewed 25.9.18. 
Ruduer-i'oatkd fabric is progressively disintegrated 
in presence of water, and tlie pla.stie rubber i.s 
simultaneously stripped from the fabric and from 
the threads and fibres resulting from its disintegra- 
tion.— E. W. L. 


Ilubber and cotton; Process for reclaiming 

from irastc. P. E, Young, Fairhaven, Mass., 
A.ssignor to Aeu.sbnet Process Co. U.S. Pat. 
I, .321, 201, II. II. 19. Appl., 19.9.18. 
RuimEii-CA.NVAS waste is wctt<'d and then sheeted 
by pa-ssing it between rollers. The sheet i.s fed 
gradually to a high-speed picker, whereby the fabric* 
is torn from the shcH:*t in the form of threads and 
tihiavs, and the rubber in small balls or particles. 

E. W. L. 


liubber; .\rf of reehiiming . C. W. Bedford, 

Assignor to (hxMlyear Tire and Rubber Co., 
Akron, Ohio. C.S. Pat. 1,321,501, 11.11.19. 
Appl., 13.1.18. 

FaKaii rubber stock containing added protein is 
vulcanised, and the product is reclaimed and re- 
vulcanised — E. AV. L. 


Rubber; t*roeess for regeneration of from old 

rubber and scrap. AV. North and H. Liwsli, Han- 
over, Ger. Pat. 313,-554 , 8.8.17. 

'PnE material is heated with water under a pressure 
of ‘200 — 6(K) atm. at a high Lunperaturc, e.g. 
210° (k, and in iiresenee of alkaline substances such 
as canstie soda. Free and also eombimxl sulphur 
as well as organic and inorganic filling materials are 
more eompb fefy renumnl than by existing pro- 
cesses, and tlie rubber is not afTected.— H. J. H. 

Rubber substitute and process of producing the 
same. M. Gregory, Tacoma, AV’'nsli., Assignor to 
AVestern Rubber Co. F.S. Pat. 1,321,788, 
11.11.19. Appl., 13.3.16. 

See Eng. Pat. 123,114 of 1917 ; this .T., 1919, 227 A, 

yidranife substitute. Eng. Pats. 134,564—5. See V. 

f2 
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XV.-LEATHEB; BONE; HORN; GLUE. 

Hide and pelt; Hioloytcal and chemical history of 
■. llelation of elastin to the tanning process. 

Collegium, 1918, 105. Chcm.-Zoit., 
1919, 43, Rep. 263. 

Ihb elastin of the corium is a complex of a nuinl)er 
01 colloidal constituents. Its physical properties 
suggest that it haa already undergone a tanning 
process in the living tissues, and its gre.ater re- 
eistan^, as compared with collagen, to the action 
of acids and alkalis is therohy accounted for. 
Tryptic enzyuK's are more active towards elastin 
than towards collagen. The action of th«' “ limes ” 
is to saponify and remove sulphur from elastin, the 
properties of which then approximate to tluxse of 
collagen. It is necessary to de-tan these elastic 
fibres as completely as possible without dam.aging 
the collagen, and this is effected by the preliminary 
processors in the case of sole leatlier. In the case of 
upper leather the hating process almost comi)letely 
removes the elastin, and it is mainly the ahscuice of 
these fibre's which accounts for the difference 
lietween a bated pelt and one which has only In'cn 
delimcd with acid, and whicli give's to the finished 
leather its characteristic plastic ’’ feel. It follows 
that hides ri('h in elastin tt'ud to give a loo.se upper 
leather.-* E. 'SV. Jj. 

Aldehyde tannage. W. Mdller. (’ollegium, 1918, 
25. Chem.-Zeit, 1019, 43, Rep., 26.‘h 
The course of the aldehyde tannage .affords evidein o 
that chemical theories of tanning are incorrect. It 
is not the })resencc of a certain radical which det(T- 
minOH the tunning action, but (ho possibility of the 
formation of a colloidal substance ir pre.sence of u 
“ peptising ” agent. This is shown b\ ‘he fact that 
aromatic aldehydes do nut tan when tlu' aldehyde 
group is att.uched to the nucleus, hut only when it 
is in an aliphatic side-chain. Tanmige with alde- 
hyde thorefore depi'iids upon the fact that hy Die 
addition of ai id or alkali polymeris.'ition and con- 
densation are intensified and the <|uau(ily of “ jiep- 
tised ” .substance therohy increased.*- E. Vt. L. 

irelatin jeUies; Jtelaf ianship heiween shrinking 

and diffusion structure in tanned . W. 

Moeller, Kolloid-Zeits, 1919, 25. 101 - 109. 

The structures prodiicx^l by the diflusion of solu- 
ti^nN* r>f sodium liydroxido into .sodium chloride- 
gelatin jellies, which have Is'cii hanh'iied hy formal- 
dehyde, are due to changes in the internal structure 
of the imccllur envelope. The thin tanned I.ayer 
attaches itself closely to the underlying coarse strue- 
turo and follows ccnnpletely the direction of the 
coarser structure. Ender tension shrink.age lines 
are fornuxl radially from the diffusion cenlre, and 
conoontric ring systems are picnfuced by con- 
tractions of tlic micellar euvolojje. ,f. E. S. 

OU from sumac. Brubaker. See XII, 

Pate.ms. 

Sci'ap and iraste leather; Me thod af and means far 

the treatment and utilnmfiiai of . S. (’. 

Lansdown, Melbourne, and P. Magnus, North 
Fitzroy, Victoria. Eng. Pat. J3I,.592, 29.10 18 
(Appl. 17,629/18.) 

Scrap leather is ground to a coar.se powder, 
cleansed, and rendered gelatinous by treatment 
with a tepid 2% solution of oxalic* acid, and allowed 
to dry in a shady place. The dried, cleansed 
powder (2 lb.) is mixed with 1 lb, of a mixture con 
sisting of hot liquid glue, 85; boiled linseed oil, 10; 

“ carbolised oil,” 21; and oil of cloves, 21%. The 
resulting mass is formed into sheets or pieces of 
suitable size and thickness in moulds under a pres- 
sure of 4 tons per sq. in., the sheets being aftei> 


I wards allowed to dry in the atmosphere. The pro- 
i duct is suitable for use for soles and heels of boota 
and shoc.s. — E. W. L. 

Casein; Process for preparation of horn-like 

material from . R. Weiss, Hamburg. Ger. 

Pat. 313,881, 29.4.17. 

Casein is kneaded with sulphonated fatty acids, 

! pressure and heat being applied at the same time. 

: The use of a mixture of 3 parts of Turkey-red oil 
I and 17 parts of water loads to products of great 
i plasticitv and strength, not brittle nor easily 
: cracked.‘ -B. V. S. 

I Plastic Compositions from ve.gefahJe ivory; Manu- 

fact lire of . G. C. Devonshire, London, and 

E. T. Foord, Birmingh.am. Eng. Pat. 134,619, 
5.11.18. (Appl. 18,140/18.) 

Plastic material f/rom gelatin']. A. P. Galley, 
Assignor to Soe. Fran^aiso du Ceranioid, Paris. 
H.S. Pat. 1,321,429, 11.11.19. Appl., 29.1.18. 

! See Eng. Pat. 112,190 of 1917; this .1., 1918, 89 a. 

I Ilophines. Ger. Pat, 304,387. See V. 

: Slabs Ifram leather waste], Eng. Pat. 124,415. 
i See IX. 

; (Grinding [sawdust far leather suhstituics], Eug. 
Pat. 1.31,208. See. XIV. 


XVI. SOILS; FERTILISERS. 

Cyanamidc ; Transformal ion of into urea hy 

the microbes of the soil. P. Maze, Vila, and M.. 
Lomoiguo. Coinptes rend., 1919, 169, 921 — 023. 
Xt:merovs eommoii species of bacteria abundant in 
all well cultivated soils can grow in a medium con- 
taining one part of cyan.amido per tbousand and 
are capable of rapidly converting the cyaiiamide 
into urea.- AV. G. 

Sujferjdio.'tjfhaic inanuiiut} iff indigo. Davis 
Xc.* IV. 

Euzyme. of soya beans. AV ester. See. XVI II. 


XVII. SUGARS; STARCHES; GUMS. 

White sugar; Iron content of plantation . 

AV. II. T. llarloff. La. IDanter, 1919, 63, 61- -62. 
lut. Sugar J., 1919, 21, .574. 

Referring to the work of Schneller and Zerban 
(this J., 1918, 778 A; 1919, 192 a) on tlie formation, 
of colour liy the reaction betwevn feme 
salts and tiio polyphenols pre.si'iit in the 

juice, the author eon.siders that in the 

iiiamifacturo of white .sugar under present 
conditions in Java such coinpniuds are not of 
great influence. If syrups and inolasses high in 
iron are strongly sulphited (as is common practice- 
in some countries), the sugar crystal li.sing from the 
aeid liquor will contain only slight traces of iron. 
The yellow'i.sh tinge of plantation wdiite sugar is 
probably due rather to the jires^meo of the calcium 
salts of acids resulting from the deeomj) 08 ition of 
reducing ."iigars during heating in an alkaline 
j medium.— J. P. 0. 

(Jltramarine blue; its com-jfosition and examination 
; [for use in .sugar refining]. H. Kalshoven. 

Archief Suikerind. Nederl, Indie, 1919, 27, 

( 1041-1051. Int. Sugar J., 1919, 21, 675. 

I Accepting the view that ultramarine mav bo re- 

S ardcd as a solid solution of colloidal sulphur in 
ilferent substances, as silica, alumina, phosphorus 
I pentoxide, boron trioxide, it follows that its (juality 
is dependent more upon tho manner in which the 
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mixing of the several ingredients is accomplished 
than upon their relative proportions. In the ex- 
amination of ultramarine for use in sugar refining, 
in addition to the usual determinations of its com- l 
parativ© fineness and colouring power, the following i 
tests may be applied : On boiling with water, no | 
hydrogen sulphide should be evolved ; on boiling i 
with alcohol, and with sodium hydroxide, no colour 
should pass into solution; and on heating with i 
hydrochloric ncdd, complete decolorisation with j 
evolution of hydrogen sulphide should occur, i 

-J. P. 0. i 

Dextroi>(', ; Aclinn of alknlinc-earth carhonatps on ! 

. 11. Murschhausor. Biochem. Zeits., 1919, 

97,97-119. j 

A SOLUTION of dextrose boiled with calcium car- ! 
bonate becomes brown and gradually loses its i 
dextrorotation, which after prolonged boiling is | 
entirely eliminat('d ; the sugar may even become 
Ifevo rotatory. The reducing power of the dextrose ■ 
is also diniiuislied, but to a much smaller extent. 
Distilled water previously shaken with calcium car- ' 
bonate produces the same change, but the reduction 
in the rotation becomes constant after some time 
because the dissolved carbonate is neutralised by the ' 
acid formed in the reaction. It is concluded that ’ 
the dextrose is changed into kevuloso and eventually 
into oth(M' Ijevo-rotutory or weakly dextro-rotatory ' 
sugars. -'"S. S. Z. 

.S'ar/'o.sc; Catuhjtio nction of ferric oxi<le on . • 

( ■. Thomae. Chem.-Zeit., 1919, 43, 747. 

Sucho.se after contact with tobacco ash is readily 
brought into violent decomposition by the applica- 
tion of a lighted match at the point of contact. 
This phenomenon is apj)arently due to the presence 
of ferric oxide in the tobacco ash, and sugar which 
has been rubbed witli a piece of dry rust> iron, pre- 
ferably slightly warm, can be set on fire by means of : 
a match in a similar way. — G. F. M. 

Afannitol; FJiijsieol i,ropr.:[ics of — — and its 
nqueous solutions. J. M. Braham. J. Amer. 
Chem. Soc., 191!), 41, 1707—1718. 

PuHE mannitol may Ivo obtained from the commer- ! 
cial product by two crystallisations from aqueous 
alcohol. The pure i-iubstance melts at 166‘5” C., has 
[a] >V — — 0‘244°-}-C 002 ; sp. gr. (room Uuuperature) ' 
i-487, speyufic heat (h-100° 0*9271 cal./ 

deg. Gill*^ — 2G'^)-0*9i J cal. /deg, and heat of com- 
bustion TOO” cal. /grin.-— J. F. vS. 

Jlydrohi.sis of starch. Sherman aud Walker. See 

xviii. 

P.VTENTS. 

Su>iar rnoulils; Method and apparatus for cooliiuj 

masseruiic in . G. A. Widstrom, Lands- 

kroiia, Sweden. Fug. Pat. 109,621, 12.9.17. 
(Appl. 19,092/17.) 

Massecuite contained in moulds such as are used 
in the Adaiit proews of manufacturing sugar cubes, , 
is t-ooled by irrigating both the cylindrical surfac’C's ; 
of the mould.s with cold water. A rotary device, > 
suppluHl from above with cooling water, is fitted 
centrally to a frame bolted to the toj> of tlie mould, 
and is ea.sily removable. It carriers two tubular : 
arms which revolve W'ith it and discharge the water ' 
against the inner and outer cylindrical fiurfac*ea ! 
resiKM-tively of the mould. — J. H. Ij. 

SaceJinrine materiaU; Deculorisinq and jmrijication | 

of . J. J. Hood, Ix>adon, J. Clark, Hutton, | 

liisex, anil P. G. Clark, I^ondon. Eng. Pat. 

134,607,4.11.18. (Appl. 18,042/18.) 

Chude eaccharino solutions, «,(/., the jiiioe expressed 
from sugar cane or beet, solutions of crptallised 
saccharine bodies or of artificially prepared glucose, 


or the like, are filtered through or agitated with 
ignit^ precipitated magnesia, precipitated 
alumini^ magnesite, bauxite, or mixtures of the 
same. In certain cases, the addition of small quan- 
tities of salts such as aluminium nitrate, aluminium 
chloride, calcium phosphate, sodium carbouato, or 
the like, to the solution before filtration increases 
the degree of decolorisation. Tlie filtering medium, 
when it ceases to bo efi’ective, is revivified by wash- 
ing, and igniting at dull redness with the exclusion 
of air.— L. A. C. 

Starch product.^ ; P/occ.s.s for the manufacture of 

. K. W. G. Stutzke, A.ssignor to The G.A. 

Buhl Co., Chicago, 111. U.S. Pat. 1,320,719. 
4.11.19. Appl., 19.8.1G. 

A STAiiCfi solution is de^siccaiod and simultaneou.sly 
modified by being sulijccted in fiiiclv divided form 
to a current of heated g.as. — A. K. 1). 

I nulin and tfcvulose ; Froduction of - — • from plant 
juices. A Daniel, Charlottcnburg. Ger. Pat 
913, 986, 19.9.16. 

By heating with strong alkalis, foreign matter is 
precipitat'd or converted into an innocuous form, 
the (‘onfentration of alkali being limited to a degree 
which prevents preci])itation in iho further treat- 
ment of tlie juice. For example, imilin is obtained 
by treatment of dahlia tulxus with alkali 
hydroxides, carl>onat<\s, and alkaline earths. From 
pure innlin it is possible to jirepure its degradation 
products, hevulose, caraiiiol, and dextrin. 

-H. J. H. 

Votato .starch. Ger. Pat. 901 ,679. XIXa. 


XVIIL-FERMENTATION INDUSTRIES. 

Uydrotijsis of starch; Influence of aspartic acid 
and asparagin on the enzymic — H. C. 
Sherman and F. Walker. J. Amcr. Chem. Soc., 
1919, 41, 1866—1879. (Compare Sherman, 

Walker, and Caldwell, this J., 1019, &j1 a.) 

The action of saliva, pancroatin, and purified pan- 
(Toatic amylase on alkali-washed potato, wheat, 
maize, and rice starchee and on Lintner soluble 
starch is acwlerated by tho addition of small 
amounts of boiled, neutralised water extract of 
potato, whilst the action of the vegetable amylases 
tested w'as not influenced by tho addition of potato 
extract. Tho addition of neutralised aspartic acid 
or asparagiii accoleraiod the action of saliva, pan- 
croatin, and purified pancreatic and malt amylases. 
Clear evidence of activation was not obtaineil in 
the case of malt extract or of the preparations made 
from Asperyillvs oryzcc. The addition of both 
sodium asiiartate and asparagin to the same diges- 
tion mixture produces practically the same activa- 
tion as does one of these substances alone^ the 
activating effects of these substances being inter- 
changeable rather than additive. Activation is not 
due in these experiments to change in hydrogen ion 
concentration nor merely to a more favourable con 
centration of electrolyte. The amino-compounds 
to Ik) testinl were added to a substrate which already 
contained the optimum concentrations of sodium 
(rhlorido and piiospliate, tho reported activation 
being thus additional to tho activity induced by the 
chloride and phosjihate. Moreover, sodium aspar- 
tate is not interchangeable with sodium (4iloride 
in the activation of purifioil pancreatic amylase 


Pancreatic amylase preparations; Proteolytic 

activity of . H. C. Sherman and 1). E. Noun. 

J. Amer. Chem. Soc., 1919, 41, 1865 1862. 


High-qraoe commercial pancroatin w*a3 purified as 
described previously (Sherman and Schlesinger, 
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this J., 1916, 627 ; Sherman and Neun, this J., 1918, 
626 a), except that in the final precipitation the 
usual 111 alcohol-ether mixture was replaced by a 
2:1 mixture. A precipitaU^ (a) was thus obtained, 
after removal of which a second precipitate (u) was 
isolated by adding more ether to the filtrate. The 
amylolytic activity of (a) was found to 1 k.‘ lower than 
that of (a), but the latter was more aetiAe than the 
usual amyhrse preparations; the i)roU‘oIyiic activity 
was higher in precipitate (a) than in precipitate (ii). 
Interpretation of the results is rendered difficult 
by the exceedingly unstahic nature of the substance 
under purification and the impossihility of pushing 
the fractionation further hccaus<' of the great ten- 
dency to loss of amylolytic activity nheii pancreatic 
amylase in tins ahsence of salts and carhohydrates 
is held in solution or suhjocted to precipitation. On 
the vvhoh', it seems prol)alile that .a partial separa- 
tion of a mixture of amylase and protease was 
a.ccomplishc<l, hut tliat amyhdytic activity was par- 
tially lost lu'causo of the extra maniimlation, since 
it deteriorates imidi more rapidly than proteolytic 
activity, at least under conditions such as ol)taine<l 
in these experiments. The further i)Ossihility that 
there are en/.y)ne particles wlfich have both amylo- 
lytic and proteolytic activities is not ex<-luded. 

- II. W. 

Yeasts; Anah/sis of -- — . M. Vautier. Ann. Chim. 

Analyt., 1919, 1, 3h5--3l7. 

The presence of brewers’ yeast in pressed yeast 
cannot ho ascertained by detiumining the volume 
of carbon dioxide evolved wlien the yeast is grown 
in 10% sucrose solution, since, in given j)eriods of 
time, both species of yeast yield the same volumo 
of ga«. llerzfeld’s method may bo u.s<>d as a (piali- 
tativo test for the purpose. 1’he yead is added to 
1% raffino.se solution contained in an Kiidiorn fer- 
mentation apparatus and maintained at 3()^‘ C. for 
24 hours. If the sainph* consists of pressed yeast, 
the. sugar is not altaekcd, hut if of l)rewcrs’ yeast, 
or a mixture of t}l(^ same with presseii yeast, the 
sugar is fermented and carbon dioxi<ie evolved. A 
control test is run at the same time, using the same 
weight of yeast and water, but no raffinose. A 
corroclioii may tlnis be made for any (‘arbon dioxide 
evolved as the result of auto-digestion of the yeast. 
An approximately quantitative test has hwii pro- 
posed by Bail, as follows; 10 e.e. of 1% raffinose 
solution is placed in each of three test-tubes, to 
each is added 0’ 1 grm. of the yeast, and the mix- 
tures arc kept at -SO'^ C. After 24 hrs, the contents 
of one tube are filtered and 3 e.c, of the filtrate is 
heated with 1 c.c. of Fehling’s solution for 6 mins, 
in a boiling water-bath; if tlm blue colour is not 
dischargeil, the yeast (ontains at least 10% of 
brewers’ yeast. tShould the colour of the Febling’s 
solution be destroyed, .showing that raffinose* is still 
pi'esent, the contents of the .*ie( ond tube are tested 
similarly after 48 hrs.; the non-di.seharge of the 
colour of the Fehliiig's soliuioii in thi.s case indi- 
cates the presence of about 6% of brewers’ yeast. 

A blue coloration in the third test after 72 hrs.’ 
incubation shows that the yeast contains al>out F 
of brewers' yeast. If the Fchling’s solution remains 
blue in this third day test, the yeast is free from 
brewers’ yeast. — W. F. S. 

(jllycerol; Mechanism of the fi rafion ■' method of 
the decomposition of su<i<ir into acetaldehyde 

and , C. Xeubeig and .1, llirseh. Biochem. 

Zeits., 1919, 98, 141— J.")9. 

At every stage during the proec.ss of fenneiitation ; 
of sugar in the presence of .sodium sulpliito, acetal- 
dehyde and glycerol are produced in equimolecular 
proportions. As alcohol and carbon dioxide are also 

f irodueed independently at the same time in cquiva- i 
ent proportions, the fermentation process can be ! 
followed by estimating the alcohol and aldehyde j 
at the various stages. — S. S. Z. 


i Soya-hean extract [urease]; Peculiarity of on 

heating at 37° C. D. H. Wester. Chem. Week^ 
blad, 1919, 16, 1461—1463. 

If the extract is heated for 3 days at 37“ C., its 
urease-activity is reduced. Further treatment at 
thi.s ttmiperature does not uniformly reduce its 
enzymic action, the graph representing the urea 
equivalents after various periods of heating being 
a zig-zag. — W. J. W. 

Enzyme action; I' reasc <i)id the radiation theory 
of — — . H. P. Barcndrccht. Pro('. K. Akad. 
Weien.sch., 1919, 22, 29—45. 

The addition of 5% alcohol to urea solutions rcdiic<‘s 
the activity constant of the urease hydiolysis from 
9'(K)3Sl to ()‘(KJ336. Above a definih’ conct iitrati in 
of urease the sjieeific activity is constant, but below 
this value it decrcase.s. (Sec also .1. Chem. Soc,, 
.lam, 1920.)— 3. F. S. 

Soyadicons; Enzyme of , [( hcif.sr,] 1). H. 

AVestcr. C’bem. Weekblad, 1919, 1C, 1442—1413. 
The author lias iiivestigaF'd the factor.s which 
influence the conversion of urea into ammonium 
carhonate by means nf uri'usc. The urea solution 
must always lie freshly prepared ; hut urease solu- 
tions retain their activity on keeping. The con- 
centration of the urea does not infiuonce the l>ro- 
(‘(‘ss, nor do decomposition ])r(xhuts formed act 
deh'K'riously. (llyccrin may be added to tlie 
jiK'dium used for extracting un-ase fioiii soya beams 
np to 50 of its volume; larger (|uantitics reduce 
the urca.se content, and addition of glycerin to the 
ureasc-urea mixture retards enzymic action, dhe 
extract of canavalia beans is in some rospeels 
similar to lliat obtained from sova beans. 

^ A^ . J. AV. 

Methyl and ethyl alcohifls; Ditfercnf ialion of . 

Pannwitz. Pharm. Zentr., 1919, 60, 441- •'•112. 
C’oppEa sulphate is insoluble in ethyl aleobol, but 
<lissoIves in anhydrous methyl alcohol, giving a. Idne 
.solution. The prc.seuco of a small (|Uantity of water, 
liowev<*r, destroys the blue coloration, and the (lUan- 
tity of added natcr must \h}. increased to 35% by 
volume before the lilue colour reappears. At this 
dilution, ethyl alcohol also dissolves ( opper siil- 
jdiato, and the t<*st is therefore untrustwoi thy for 
<listiiiguisliing between the two alcohols. AVatev 
also interferes with the borax flame test for mctlivl 
alcohol. AV. F. S. 

P.U’ENTS. 

Eellnl'tsc; Ecnnenfaf ion of [/or the jj/oductiax 

of acetic acid\. Power Gas CV)r})oralion, Ltd., 
and H. Langweli, Stoekton-on-Tees. ling. Pat. 
131,266,1.10.18. (Appl. 15,912/18.) 

A MASH of cellulusie material, such as sulpliiic pulp 
or straw, is inocijlabc<l with fermenting vegetable 
matter, c.y., stable manure, and maintaincKl under 
aeiohic conditions at a k'lnpcrature between 25° 
and 60° C. The ccllulost* undeigoes acetic fer- 
mentation, and calcium carbonate or other siiilable 
suhstaiiec is added to neutralise the aci(l as it is 
produc<'d. The mash must (ontain nutrient salts 
and nitrogenous matter, and some sugar or other 
readily lermentahle substance may be added to in- 
<iuco a vigorous fermentation at the commencement. 
The temperature employed, witliin the limits stated 
above, inlluciices the rate of f(>rmcntation, but not 
the yield of acid. — J. H. L. 

Ilop-hines. Ger. Pat. 304,387. Sec V. 

Yeast. Kng. Pat. 134,168. See XIXa. 

Garbage. U.8. Pat. 1,319,515. See XIXu. 
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XIXa.~F00DS. 

Aluminium vessels; Use of in dairies. Viz. 

A. angew. Chcm., 1919, 32, 345—346. 

Atatminiitm is not attacked at ordinary temperature 
by 1% lactic acid solution and only very slightly 
dissolvcKl when in contact with the solution at 
100° C. (about 0‘07 grin, in 10 hrs.); scrum from 
spontaneously curdled milk has still less action. Tho 
quantities of dissolved aluminium are not injurious 
to health, and aluminium vessels may be used with- 
out hesitation for the storage, transportation, etc., 
of milk and milk iirodncts. — W. P. S. 

Bacteria found in milk; Studij of the alkali-forminn 

. iS. H Ayers, P. Hupp, and \V. T. Johnson, 

jun. 11.8, Dept. Agric., Bull. 782, 1919, 39 pages. 
3 'mk group of bacteria studied is defined as con- 
sisting of those which produce an alkaline reaction 
in milk without pei)tonisation of the casein. This 
group produced the reaction in live days at 30° C. 
Tho reaction was not duo to ammonia, as ammonia 
was prodiKed by a few cultures only, and then not 
until after more than seven days. All the citric 
acid in the milk was used up and an amount of car- 
bonate corresponding to about half the citric acid 
was prodiK'cd. 41ie chief sources of these organisms 
v.eia^ milk, soil, and water. Of the sjiecies studietl 
(.1 wer(' cocci and 62 w<'re bacilli ; all were non- 
sporing. 'I'lie action of each organism on ccudain 
organic compounds was examiiu'd, using cultures in 
a sodium ammonium phosphate medium containing 
the substance to be tested as the only source of 
carbon. The change in tho hydrogen-ion concentra- 
tion in the medium was taken as the mea.sure of 
the alkalinity produced. Dextrose and galactose 
were fermented by 44 cultures, lactose by 11, 
sucrose by 2, and rafiinose by none. Kthyl, propyl, 
and amyl alcohols were more readily fermented than 
mannitol and glycerol. j\lost of the organisms fer- 
mented tlu‘ sodium suits of pyruvic, ciiric, malic, 
lactic, succinic, acetic, propionic, butyric, valeric, 
caproic, mucic, glycaudc, tartaric, malonic, formic, 
ben/,oic, and salicylic acids, hut oxalic and glycollic 
acids were unacted on. It was found that urea, 
uric acid, and hippuric acid (-oiild act as the sole 
sources of both carbon and nitrogen, and also that 
the organisms coni I iitiliw' the nitrogen in nitrites 
and nitrat<'s. (Sec' ilso .1, Chem. Sue., Jan., 1929.) 

-d. H. J. 


Mill: analysis; Ai>]iUrafi()n of Arkci man's rrfrar- 
lion nielhodio . 11. hangkamnicri r. .Mih hw. 

Zentr., 1919, 48, 249—254. 

Tnr: fonnuhe given by AViegner (this ,1., 1910, 1976) 
for calculating the non-fatty solids of milk from the 
refractive index of the milk seium liave been 
applied to milks of various districts ajid the result.s 
obtained compared with those found by the use of 
Ack(uinann's formula {loc. cil.). (Iciierally, the 
results agree, but with some milks (from the Frank- 
fort district) there is a distinct dilference; the 
winter milk contains, apparently, 9'25 '' more 
albumin tlnni does the smnmer milk. AV. P. S. 

Milk; Deferin inalion of added iraler in — •. J. 
ftoldan, jun. Ann. ('him. Anaivt., 1910, 1, 312 — 
315. 

A^’nl;^' corre< tt'd for the volume of fat and casein, 
the “ simplilied molecnlar couceutratioii constant ” 
(see Ferris, this J., 1917, 1245) affords a trust- 
worthy indication of the presence or absence ol 
added water in milk. For genuine milks the value 
does not fall below 70, the average value being 74. 
It shows less variation than do the usual analytical 
values for genuine milks. — W. P. 


j Butyrometer ' (foinposifion of the sediment oh- 

I tallied in Gerher\s . F. Reiss and G. Dieseeh 

I horst. Mdchw. Zentr., 1919, 48, 237—238. 

I Ihk small quantity of heavy sediment w'hich is 
found at the bottom of the centrifuge tube in 
I Gerber’s method for the determination of fat in 
; milk consists of hydrated calcium sulphate, CaSO,, 
2H2(); it is free from calcium phos])hate. — W. P. 8. 

, Butter fat; The Crismer value of . L. Vandam. 

Ann. Falsif., 1919, 12, 269—269. 

The Crismer value (critical temperature of solu- 
tion) of butter fat is determined with alcohol con- 
taining 0'9;'{ by weight of water (sp. gr. ()‘7976 at 
15'^/ 15° C.), but alcohol of other .strength may be 
used provided lhat the amount of water it contains 
is known and a correction applied to tho results ob- 
tained. A mixture of petroleum and vaseline may 
he employed for determining the (juantity of water 
in alcohol; this mixture is st.nidardised against 
alcohol-wat<M' mixtures of known composition by 
determining its critical temperature of solution in 
tho same. The r<'suits are jilotted in a curve and 
reference to thi.s will give the strength of any 
alcohol when tested with the petroleum mixture. 
The following corrections arc applied to the 
(Irismer values of luitter fats determined with 
alcohols of various strengths in order to obtain the 
true- Crismer value: For each O'l'/, of water be- 
tween 9 and 01%, 4 I’O; between 0’5 and 0‘8% , 
4 ()'9; Ix'tween 1 and 11' , -0'9; between r2 and 
2'3',', -9'8; between 2'4 and 2’9':,, -0’7. The 
Crismer value decreases as the acidity of the fat 
increases; this inlluence is corrected by adding to 
the value fouml the numix'r of c.c. of N /lO sodium 
hydroxide .solution re([uired to mujtrali.se 4 grms. of 
of the fat.- AV. P. 8. 

Bromine in mineral wafers. Baughman and 
Skinner. See A"II. 

Oil from sumae. Brubak(*r. See XII. 

Yea.sls. X’autier. See XA’III. 

Tijio.Hine. AA'eiss. See XX. 

Jb\Ti:.NTS. 

I'easl; Uroees.'iof treatment of brewers' or distiller.^ 

whereby an artnte of food is iddained re- 

sembliiKj erf nut of meat. .) . .1. C. A. and F. M. 
O’Sullivan, AA’olselev Bridge, Staffs, and M. L. 
Marsan, Paris. Fng. Jb»t. 131,168, 39.4.19. 
(Appl. 19,715/19.) 

A HoniriCATioN of .Fng. Pat. 19,101 of 1897 (this J., 
*898, 784). Pressed yeast, after undergoing auto- 
lysis, is introduced into boiling water and snb- 
jeck^ to sueeessive boilings and skimmings, with 
stirring after each removal of seiini, whereby the 
bitter eonsliluents are completely removed. For 
example, after the hrst boiling and skimming tho 
liquid is filtercKl and again boiled for several hours 
and skimmed, tlien left to ripen for some days, and 
linally (oneent rated in an open, jacketed pan, with 
constant stirring, the seunis wliioh form being eare- 
fullj' removal, (’oneentration is continued until 
the product sets to a solid mass on (ooling. Through- 
out the process tlu^ material should be exposed to 
daylight as far aa possible. — J. H. B. 

Clranulatnuj or finely diridiny pasty or .semi-fluid 
materials [<’•(/■ niilk ] : .Ippaiatus for “ J- G. 
AlacLacblan, St. Paul, Minn., F.S.A. Fng. Pat. 
131,764, 29.4.19. (Appl. 10,619/19.) 

Thb liquid, e.g. milk, is discharged through a 
rotating spraying head at the top of a condensing 
or evaporating chamber, through which it falls as 
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rain, meeting warm air moving upwards. The par- 
tially evaporated liquid is withdrawn by a pump 
from the conical bottom of the chamber and passed 
again through the same chamber or through a 
second similar chamber, wherein it is completely 
dried. The rotary spraying head consists of a jpro- 
peller with down turned overlapping blades, which 
are rotated at a very high speed, and the liquid 
which is fed through the hollow spindle is emitted 
from holes which arc not exactly on tin? axis of tlic 
beater, and is thrown by centrifugal force violently 
against the lasvolving arms. In addition to a 
current of liot air induced by external means, the 
beaters may draw in sup])lom(‘iitary eurrents of 
cold air througli adjacent ducts. — 11. M. V. 

Sterilisin(} and prr.s'crrjaf/ milk and other fluids; 

Method and apparohis for . d. F. Moscrop, 

Omaha, Nebr. T.S. Pat. ],:il9,2:i8, 21.10.19. 
Appl., 21.8.19. 

A TANK constructed of insulating material has 
baffles of insulating material standing on the 
bottom and secured alternately to opposite sides of 
the tank. Vertical conducting plates are placed 
close together between and with their ends in con- 
tact with the baffles, alternate plates standing on 
the bottom of the tank and the others being spaced 
therefrom. Alkmnab^ plates are connected to 
different poles of a source of electricity. — J. II. J. 

Drying alimentary and other suhsfanees; Apparatus 

for . A. F. Spawn, Los Angck'«, Clal. L.S, 

Pat. l,318,9;il, 11.10.19. Ajipl., 27.11.18. 

A cha:ui3eh is supplied with heated air from a fur- 
nace at one end by Hues passing along the bottom. 
It is divide<l by a vertical partition in,-o two com- 
partments, which are eonnocted together at the end 
farthest from the furnace. Prying trays arc sup- 
ported in tiers in each compartment. — J. H. J. 


Foodstuffs; Process for preparing — • — in the manu- 
facture of potato starch. Stiirke Znckerfahrik 
A.-G. imrm. C. \. Koehlmann und Co., Frank- 
fort. Gor. Pat. 1101,079, 4. 4. 16. 

The juice of the potatoes is separated by pressing 
and is then evaporated and dried. The potatoes, 
after removing the juice, are used for the produc- 
tion of starch, mixed with pre.s.scd or dry pulp, and 
again dried. The cva})oration residue from the 
juice is mixed.-— A. B. S, 


Feedinj stuff ; Product ion of a meal for use as 

from the green parts of plants, especially foliage 
leaves. Versuchsstation fiir die Konserven- 
industrie, Berlin. (Jer. Pat, 302.420, 17.4.17. 

The material is extracUxl willi alcohol of definite 
strength (88 — 92 O at temperaLurcs below freezing 
point (-1 to -3'^ C.). whereby only the resinous 
and colouring Tiiatters are removed whilst tlm fats 
remain undissolved. Maple-leaf meal i)repared in 
this way contains 17'91% of mimoal matter, 
24T8?' of protein, 20 j"' of fat, 244sS';'( of crude 
fibre, and32‘98/ of iiitrogeii-freo extractives. 

..J, U. L. 

Milk; Process for reinoring cream from . H, 

Clavel, Basle, Switzer land. Ger. Pat. 314.090, 
24.1.18. Int. Conv., 28.11.17. 

Milk is convert-od into a froth by passing gases 
through it and is then poured on to a sieve whereby 
the cream is separated from the milk on account of 
its lower surface tension. By treating the • 
separated milk intensively with gases casein and ! 
albumin may be separated in a similar manner. I 

-A. B. S. 
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XIXB.-WATER PURIFICATIOM; 
SANITATION. 

Patents. 

Water purifying and filtering device. E. L. Brill- 
hart, Chicago, HI., Assignor to Electric Specialty 
' Co., New London, Wis. TJ.S. Pat. 1,320, 1 IN, 
! 28.10.19. Appl., 13.8.17. 

; A aTREA.M of water is directed spirally round the 
I inside of a tank and around and between electrodes 
I placed therein in a diametrical plane. From the 
I tank the water passes through scum tanks and filter 
I tanks. Means arc provided for reversing the flow 
! through the scum and filter tanks. — J. H. J . 

Garbage ; Process of treating — — - and production of 
carbonic acid gas therefrom. F. Banks, Troy, 
N.V. U.S. Pat. 1,319,510, 21.10.19. Appl., J.4.18. 
(lAiiiiAfiE is degreasotl, disintegrated, and com- 
minuted, then washed and pixvssed. The expressed 
liquid is boiled with dilute acid until the carbo- 
hydrates are converted into sugar, then neutralised 
and fermented, the carbon dioxide evolved being 
collected. — .1. H. J. 

Hypochlorite preparations ; Process for the produc- 
tion of stable solid for mound treatment. 

Farbenfabrikon vorm. F. Bayer und Co., Lever- 
kusen. Ger. Pat. 309,106, 15.3.17. 

Calcium hypo(‘hlorit/e or bleaching powder is mixed 
with an acid salt, such as acid sodium sulphate, acid 
sodium oxalate, or acid sodium phosphate. For 
use the mixture is treaUxl witli water or other siiit- 
able solvent, a weakly acid hypochlorite solution 
being olitaincd which lias less irritant action in 
wounds than has the solution of tlie calcium salt 
itself. B. V. S. 

Arsenate of lead [; Prcjxirafion eonlaining - — ]. 
H. B. Goodwin, Grand -1 unction, Colo., Assignor 
to 'I'he Latimer Chemical Co. U.S. Pat. 1,322,008. 
18.11.19. Appl., 5.8.18. 

ScFEiciENT tannin is mixed with lead arsenate to 
increase its capacity of remaining suspended in 
water.- L. A. C. 


XX.-ORGANIC PRODUCTS; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

Glueosides; Distillation of certain under 

diminished pressure. A. Pictet and II. Goudet. 
Jlciv. Chim. Acta, 1919, 2, 098—703. 

Tnr: distillate obtained from salicin consisted of an 
aqucHUis liquid containing a little furfural and a 
pasty ma-ss from which Imvoglucosan, m. pt. 179° 
— 180° C., [a],,-":- -0G'73° in aqueous solution, was 
isolated. Similarly, arbiitin gave an aqueous 
portion containing acetic acid and furfural and a 
pasty mass from which Imvoglucosan and quinol were 
obtained, whilst phlorctic acid, phloroglucinol, and 
liGA'ogliioosan were isolated from the serai-solid pro- 
duct from phloridzin. The authors suggest that 
the glueosides are in general derivative's of Imvo- 
gluciosan (thus accounting for their Imvo-rotatory 
power) and not of dextrose, which is only formed as 
a secondary product of their hydrolysis in acid solu- 
tion. (See also .1. Chem. Soo., Jan., 1920.) 

-H. 

Quinoline bases; Modification of Skraup^s synthesis 

for preparing . Their conversion into sian- 

nichlorides. J. G. F. Druce. Chora. News, 1919, 
119, 271—273. 

The method adopted for tibc synthesis of quinoline 
from aniline stan^niohloride (Ohem. News, 1918, 111 , 
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346) haa been applied successfully, though with j 
diminished yields, to the synthesis of its homo** I 
logues from aniline homologues. Thus the o-, m-, i 
and p-toliiidin© stanniclilorides, heated with | 
glycerol and sulphuric aoid for 2 — 3 hours and then i 
diluted and diazotised with sodium nitrate gave ; 
respectively 8-, 7-, and e-methylquinoiline. T^e 
stannichlorides of m~ and p-phenylenediamine 
gave, on the other hand, very poor yields of 
pheiiauthroline and i^-plienantlirolino respeetively. 
The stannichlorides of the methylnuinolines were 
prepared by adding stannic chloride to a hydro- 
chloric acid solution of the base. The chlorine in 
these salts, and also in similar tin salts of both 
aromatic and aliphatic bases, was estimated with a 
fair degree of accuracy by simple titration with 
A^/10 sodium liydroxide with phenolphthalein os 
indicator. (See further J. CIkmii. Soc., 1920, i., 88.) 

— G. F. M. 


Ojtlical j.somc/'.s; Vioperlief^ of ftotn ihv hio~ 

louicaL side. A. 11. Cushnv. Pharin. .1., 1919, 
103, 483-184. 

The power possessed by moulds and bacteria of dis- 
criminating betwetui optical enantiomorphs is also 
shared by certain tissuas of the higher mammals. 
The nerve ends appear to bo the most siiscoptiblo 
of discrimination, whilst such tissues as the brain 
and muscle seem to bo acted upon equally by both 
iRomorido.s. Organs <;apable of differentiation must 
them, selves bo optically active, and it is noteworthy 
tliat in tho large majority of cases the optical 
i.sornerido which occurs in nature is tho one which 
is reactive towards, or is destroj^ed by, tho living 
organism, tho artificial enantiomorph being 
immune, or nearly so, from attack. Thus, 
/-asparagine is .sweet to tho taste, whilst the artifi- 
cial d-asparagine is non-roactivo and tasteless. 
Similarly, /-hyoscyamino fiaralyscs tho peripheral 
nerve ends, w'hilst atropine ((//-hyo.scyamine) is 
only half a,s powerful and d-hyoscyamino has only 
about l-/)0th tho power of the /-isomerido. On tho 
other hand, atropine is more active on tho spinal 
cord of the frog than /-hyosevamiue and the 
d-isonicrido appears therefore to Ik; stronger than 
the hivii in this ease. Adrenaline from the supra- 
renal gland is Ifovo-rotatory and causes twice tho 
rise in blood prcs.'^ure produced by a similar quan- 
tity of synthetic aili enalino. It is only possible to 
produce an optici-lly active substant'O either 
directly or indiix'ctly through tlie agency of life, 
and optical activity is tho most persistent evidence 
of life which wo pos.se.ss. The optical activity of 
petroleum is evidence that it must have originated 
from living tissues. — G. F. IM. 


coupler) ; N-8uhstituted amides of N-phenylglycine- 
p-arsonic acid, A'NH CH/CONRR' (in which R and 
R' are hydrogen, alkyl, aryl, or aubatituted aryl 
groups) ; /3-8ubsti tilted ureides of N-phenylglycine-p- 
arsonic acid, ANHCH/CONHCONHR : substi- 
tuted N-phenylglycyl-derivatives of arsanilic acid, 
A'NH'CO'CHj i substituU'd a-plienylglycollyl- 
derivativos of arsanilic acid, A NH CO'CH^OR ; and 
substituted amides of o-phenylglycollio acid p- 
arsoiiic acid; A-o'CH/CONIlR. Of these the 
third typo has up to tho present yielded tho most 
important results. — H. W. 

X~A rulfflycinearsonic acids; Amides and nlkyU 

amides of . Aromatic arsenic compounds. 11. 

W. A. Jacobs and M. Hoidolbcrgcr. J. Amcr. 
Chem. Soc., 1919, 41, 1587—1600. (Compare pre- 
ceding ab.stract.) 

The C'ondonsation of sodium arsanilate with chloro- 
.•KHjtic acid to yii'hl phenylglycinc-p-ar.sonic acid has 
l)(xm described previously (Ger. Pat. 204,644) ; it is 
now found that reaction occurs reiulily botwoeii 
sodium p-aminophenylarsonate, o-arsanilate, or 
certain aminotolylarsoiiates and the amido or 
aikylainide.M of chloroacetic acid, yielding sub- 
stances of the general formuhi, 

AsOJl/CJl/Nll CH/( ONRR', 

in which R and R' may be hydrogen, alkyl, benzyl, 
or substituted benzyl group.s. The best experi- 
mental conditions consist in boiling aqueous solu- 
tions of the salt and the simpler chloroaeetyl- 
alkylamines for \ — 2 hours; in the case of the 
chloroacetylbenzybimines, 50% alcohol is the most 
serviceable mcxliuni and the addition of sodium 
iodide is found to l>e necessaiy. All the glycine- 
amidoar.sonic acids aro colourless substances which 
are generally sparingly soluble in the usual neutral 
media and pixsfx^ss high melting or decomposition 
points, tho latter depending greatly on tho rat© of 
boating. They dissolve in alkalis or alkali oar- 
bonatw to form neutrni salts from which they are 
entirely displaced by aiictic acid. They are more 
foi'bly basic than arsanilic acid itself, their hydro- 
chlorides being stable only in the presence of con- 
centrated hydrochloric acid. On boiling with 
excess of alkali or with mineral acids, the amid© 
linking is hydrolysed with formation of the glycine- 
arsonii^ acid and the amino. (See also J. Chem. 
Soc., dan., 1920.-- 11. W. 

N-Arifhibfcinearsonic adds; Tb-eides and P-suhsti~ 
tilted ureides of — Aromatic arsenic com- 
pounds. Ul. W. A. Jacobs and M. Heidelberger. 
J. Amer. Chem. Soc., 1919, 41, 1600—1610. 
(Compare preceding ab.stracts.) 


.‘irsennuls for ilie moUiera jicutic research; Flan of 

procedure for the sijniheses of . Aromatic 

iirsenic cum pounds. I. W. A. Jacobs and M. 
Heidelberger. J. Amer. Chem. Soc., 1919, 41, 
1581—15^7. 

The general plan of a very compreliensivo study of 
the ebemollierajieulit; value of urseiiii: conipoumls 
is devedojM'd. Tlie authors consider that tho Sal- 
varsan tyiie of these vsubstaiices has been fully in- 
vestigatecl and therefore turn their attention to 
products containing quinqucvaleiit arsenic, using, 
as starting point, p-amino- or p-hydroxy-phenyl- 
ar.soniG acid or u similar derivative, and uniting : 
this with an accessible group of simple iyp© which 
is readily capable of chemical modification. They ' 
regard simplicity in chemical maninulation as a j 
further essential to success. From tnese points of i 
view, the following classes of compounds have been 
studied: diazoominoKjorapounds A-N:N’NRR' (in 
which A is the arylarsonic radical and R and R' 
hydrogen, alkyl, aryl, or substituted aryl groups) ; 
azo dyes, A-N:N*R (in which R is the aromatic 


By replacing tho amides of chloroac.'otic acid by tho 
iircidc and its alkyl or aryl derivatives in the re- 
action descrilxxl in the prceeding abstract, tho 
ureides and .substituted ureides of arylglycine- 
arsonic acids, 

H;()3As OJl/NH CIL CO N H CXl’NHR 
(where R may bo hydrogen or an alkyl or aryl 
radical) are obtained. Tho new series of substances 
clo.sely resembles the amide series ; they form stable 
and soluble neutral salts with the alkali metals. 
Tho ureklc* linkage, like that of tho amides, is 
easily rui>tured, this often occurring even at room 
temperature in solutions containing an cx('Oss or 
fixrnl alkali. A lengthy series of compounds derived 
from 0 -, m-, and y;-arsanilic acid and from methyl- 
Bubstituted arsanilic acids has been prepared, tho 
most intoreating mcml>er of which from the physm- 
iogical point of view is the methylureide or 
N-phenylglycine-p-arsonic acid, since it has^ been 
found to exert a definite therapeutic effect m ex- 
perimental syphilis and trypanosomiasis in rabbits. 
(See also J. Ohem. Soc., Jan., 1920.) H, W. 





N-Ai'ylglycinearsonk acids; Aromatic amides of 

• . Aromatic arsenic compounds. IF. W, A. 

Jacobs and M. Hcidelberger. J. Amer. Chem. 
Soc., 1919, 41 , 1610—1644. (Compare preceding 
abstracts.) 

A VKRY extensive aeries of compounds, derived from 
0 -, in-, and p-arsanilic acids and from metb.vl-snb- 
stitut^ p-arsanilic acids, lias been prepared in 


standard. The method can be employed for the 
estimation of tvi-osine in hydrolysed proteins. 

— s. s. z. 

Sarcharin-bicarbonate tablets (110); Chemical 

alteration in the composiCon of . 0. Beyer. 

Cheni.-Zeit., 1919, 43, 751-752. 


accordance witb the general sclieme : 

NaHO,As C,H/NH. + CI ( If, CONlIAr > 
H,(),Astyi/NH (^U.('() NirAr pNa(l 
In the cases of tlie more reactive chloroacetyJ 
derivatives, reaction may be eflcctc<l in Iwiling 
aqueous solution, but, nith the more stable com- 
pounds, 50% alcohol is a more snitablo solvent and 
sodium i(xii(le .should be added. In general, it is 
found that ?/)-arsaniIic acid condenses more readily 
than th(' o- and />-isomerides. The eoinjaninds liavc* 
geneially weakly basic and ain'dio finictions; the 
free arsonic acids do not as a rule jios.sess sharp 
melting or dei'omposition jvoints, the values 
obtained depending grenlly on the rate of heating. 
They are, on the whole, Init sparingly soluble in the 
usual UKKlia. The sodium salts, on the other hand, 
dissolve more or less readily in water, and were 
prepared for convenieme in biological testing and 
also as a means of purifying the compounds. (Sec 
also J. Chem. Soc., .Ian., 1920.)— H. W. 

Ar.U'fiic compounds used as drups: liehaviour of 

certain orpanic in Marsh’s apparatus. 

1). (;lanassiiii. Ihill. (him. Farm., J919, 58, 

885—390. 

Tue introduction of platinum cliloride into the 
hydrogen flask of ^larsh’s apjiaratus retards or 
prevents the appearance of tlie arsenic deposit in 
the case of caeixlylic aeid. In the prestuiee of a 
large excess of jdatinum chloride eacodylic oxide 
fonns a yellow precipiiate of eaeodyl platino- 
ehJoride. If, howevxT, only a .small Jiinount of 
platinum chloride i' intrcKlueed, eaeodylic oxide is 
evolved sooner or later Kven for the detection of 
mineral arsenic it is not advisable to use platinum 
chloride, sincx; arsenic may be lix^xJ a.s platinum 
arsenide, witii a lo.ss of as imieh as 50/ of tlio 
arsenic present. The yellow ring, probably of 
erythrarsine, produced, together uith tb<‘ ordinary 
black deposit, by eaeodylic aeid in tin* Alarsh test 
is a characteristic I’oaetinri. It may lx‘ obtained 
{juantitatively by immersing the evolution flask 
of Alarsh’s apparatus in a bath of inoIUm lead 
(about 335° C.). Atoxyl and salvarsan give the 
ordinary ar.senie deposit in Alaish’s test, but neo- 
salvarsaii and metbylarsinie aeid lafliave in an 
analogou.s manner to i.Kodylir arid, giving a 
yellow ring under the same conditions. In the ease 
of eaeodylic acid, however, the gas forms dens<i 
white fumes, and when coiiductr'd into Bettendorf's 
reagent (stannous chloride solution saturated with 
hydrogen chlorid**) it doc‘s not form a yellow pre- 
cipitate. In the ca.se of inctbyl.arsinic achl the 
formation of the yellow ring is not accompanied by 
the appearance of wiiite fumes, and tlie gas gives 
an abundant precipitate with Bcttcndoii’s reagent. 
The lemon-yellow ring given by mxrsalvarsan luay 
be distinguished from the other *two by tin* fact that 
it is only formed at a high t-cmjnwatufe, docs not 
change to black, and is rapidly dissolvrxl by 
airtmonia solution. (See also J. Chem. Soc., Jan , 
1920.)— €. A. AI. 

Tyrosine; Quantitative estimation e/ ],y mmns 

of Milton's reaction. AI. AVeiss. Biochem. Zeits., 
1919, 97 , 170-176. 

A l/h>0,000 SOLUTION of tyrosine to which Alillon'.s 
reagent is added is used as a standard. The solu- 
tion to be examined is diluted until it gives with 
Alillon’s reagent a coloration equal to that of the 


SACCiiARiN-RiCARnoNATE tablets (110 strength) after 
ker'ping several months are soluble in viator with 
diflicultv and without effervescence. Analysis 
indicates a curresponding diminution in carbonate 
radicle and in free saccharin, the latter falling in 
12 month.s from 20% to as low ns 0*58% in some 
cases. Fiveii in the fi’Cvshly made tablets a C'ortain 
amount of the saccharin is combined, the (luantity 
varying fi*oni 3 to 5% after 14 days. By mixing 
and cornpi’e.s.sion, therefore, the formation of tho 
sniublo .sodium sulphinide and liberation of carbon 
dioxide is already induced, and tliia continues pro- 
gre.ssivi'ly on kct'ping the tablets, until eventually, 
when ii(‘arly all the sacebarin is in combination, 
there is pi'actically no evolution of ga.s on placing 
tlic talilet in water, and, its disintegrating influence 
being rr'inoverl, the rate of solubility of the tabh'f. 
is aerordingly ri'duced.— -G. F. At. 

Ciirlahej'airincs; Tiunsfonnafion of ////o 

eatcchols. G. Cusmano. Alti B. Accad. Jhneci, 
1919, 28, ii., 30 33. 

AIethylisopropyj.catkciiol, may be 

obtained by beating nionohromo-Buchu-eampIior 
alxrve its melting point, wlrilc its diacet.vl-deriva- 
tivo is formed when the same hromo-compound is 
heated with acetic anhydride and sodium acetate. 
(Sec also J, Chem. Soc., Jan., 1920.) -T. H. P. 

Formaldehyde ; Go/oi/?' reactions of irith 

certain aromatic com p(fun<ls. A. Hassi. Boll. 

(*hirn. Farm., 1919, .58, 265—270. 

Sor.TTTio.N.s of a few eentigiiuv. of the following ten 
ai-oinatic eompounds in siilj)Irui-ic aeid give 
colour jcaetions witli OT and ()'()01%' solutions 
of formaldehyrle. Gallic acid gives a rod-brown 
ring at the ;4on(^ of contact of the liquids, and on 
shaking tire tube a green liquid changing to grey- 
gi'ceii is obtained. Tannic aeid gives a red-brown 
ring, whilst on mixing the colour is grooni.sh-blue 
at the bottom, and subserinmitly browiii.sh-rtxl 
tbroiighout. Pyrogallol gives a wine-red ring and 
rcsl-brow ii li(|uid. The te^i is t apablo of detecting 
O'OOOOl of formaldehyde. Salicylic aeid give.s a 
light-rose eoknired ring and solution. Catecliol 
gives a violet-re<l ring and wine-i-ed liquid, and 
I'l'soreinol a. wine-re<l ring and liiiuid. /1-NaphtboI 
give.s a. violet-red ring, whilst the liquid becomes 
brow nisli-blaek with green lliiore.seeme, and similar 
((>l->ration.s arc obtained w’ith biuizonaphthol. 
Phenyl .salieylato givi's a eaiinine-ied ring and a 
n‘ddisb-yellow liquid hexxuning jrink on dilution. 
Pbenolpbtlialein does not form a ring, but give.s an 
orange lirpiid changing to earmine-red wlieii 
shaken. On dilution with water a carmine pi'C- 
eipitato separalcs whilst tho solution remains 
(oiourless. — C. A. Al. 

Acrolein : Stnbilisift utn of • . III. Frcita rat ion of 
acrutcin. C. Moiireu and A. Lepape. Cemptes 
rend., 1919, 169, 8H5-SS9. 

A MiXTi HE of potas.sium bisulpliate and potassium 
.^^ulphatc in tne projiortion ot 5:1 is rctxiiiimended 
a-> a dehydrating agent in the preparation of 
aei-olein from glycerol. To such a mixture is added 
onc-(iuarter of its weight of glycei’ol^ and the w hole 
is gradually heated until the reaction c'ommenc-eti, 
the teniperatrne during the greater part of the 
‘ Operation remaining at 195° C. The vapours first 
i pass through a conclen.ser so regulated that the iin- 
; condensed vapours i.ssue from it at about 70° C. These 
then pasts to a second condenser, from whicli the 




acrolein is collected, As the reaction proceeds and 
the glycerol becomes used up more is added, until 
the dehydrating agent has deoomjjosed nearly ten 
timce its weight of glycerol. By this method 2311 
kilos, of glycerin was dehydrated by 240 kilos, of i 
the dehydrating agent and gave a yield of pure ! 
acrolein <Miuivaient to G7\V,;' of tlie Ihi'oretical 
yield. — W. G. j 

lltisr oil ; (rcrmtui ( j hacted . F. Elze. Chem.- 

Zeit., mo, 43, 747. ! 

Oil of rose obtained in 0*015 X yield by extraction , 
with volatile solvonts bad the following constants: '■ 
Sp. gr.-0'9894 at 20*^ C., - (|■(P, acid value 

esUn- value 2*0, acetylation value ,‘il7’5. 
Phcnylethyl alcohol was the chief constituent, and 
m addition geraniol, citi'oiielh)!, uerol, and tlie 
alii>hatic. se.s(juileri)<'iie al(<»liol, larnesol, were 
identified, Tlie stearopteii coutaiiied several 
olefinie hvdrocarbons with lueltiiig points ranging 
troin 20° to G. E. ,M. 

i'vdinddl coppr/'. Pi(ilc((irr (olloids^ Sreoud 
Serifs. Cch'di'id isltoidiea <is jind erf I ve ruffoid. 

I V . A. Gutliier and JO. Sauer. Kolloid-Zeits., 

25, 115—150. 

CoLLOiDAJ, sohitioiit; of copjier may be prepared by i 
reducing an aiumoniacal solution of cojiper sul- 
phate willt hydrazine liydrate in the ]»resence of a 
0*2 o solution of the aqueous extract of loeland 
moss. The sols ari' fairly stable, Init in 14 days’ 
<lep(»sit a reversible gel. Sols whicli have a dear 
i-ed colour both by rdlect<Ml ami transmiit('<l light 
deposit I'i'versible gels, whilst those wbiili ai<* 
turbid by ridlecied light deposit irrever^ilde gels. 
The solid colloid is obtaiiu'd tiy adding ^ — ' volume 
of alcohol, lilteiing under pressure and drying in a 
> acuum over sulphuric acid. The limit of reversi- 
bility in tlie solid product is reached with 13’4d'o 
of cop|)er. (Sec also J. Chem. Soe., Jan., 192(1.) 

- J.E. S. 

Xifroheuzdic dcids. Bigelow. NccllJ. 
f 'ufhi'tihd iiifi e\(i‘}i. Gulbier and IW'ise. Sre\I. 

Patknts. 

(Jhulinf ; Maniifaefiirc <>j sdlts <jr eon) indt nds <>/■-- 
tind d} its ]ii(}licr lidinologitt ,1. dohuson, 
London, Fr<*'ii V’ciu'iii. Cliein. Werke A. -CL, 
C’harlot tcnbui g. (Jermanv. I'big. Pat. SO, 31, 
30.3.11. 

CnoiUNK, or a higher hoinolugue. is combined with 
suitable acids, otlu’r than hydrochloric, hydro- 
breiuic, nitric, liydriodic, cliloroplatinic, or sul- 
])burie acids. Tlie aipicous solutions of the result- 
ing compounds, whilst having the same effeet on 
tlie cells as choline solutions when injected into the ; 
blood, are more certain in action owing to their | 
greater stability and the consetiuoni uoii-foriuatioii ! 
of poisonous decomposition pnalucts. Suitable , 
acids are, for instance, boric, salicylic, »i-, or ^ 
/eiodolx'iizoic, /i-amiiioplienvla I'sonic, 4-aniino-3- ! 
iodophenylarsonic, and formic acids, and the com- ; 
pounds or salts ar<’ ]»roduc('<l by dissolving cither an 
eiiuivalent jiroportion or an exiess ut the acid in , 
an aqueous or alcoholic solution of choline, or a 
liigher liouiologue. CL F. Al. 

Siinfliefic drugs [ad rr iudiue~\ ; Mdint fdcf ure of . 

E. Cb R.. Marks, Loudon. From N. Nagai, 
Tokyo, Japan, Fug. I’at. 118,298, 13.7.17. : 
(AppL 10,183/17.) 

DiACETYLPiioTocATKCiifii aldehyde, produced by the j 
interaction of yirotocatecliuic aldehyde and acetyl ; 
chloride or acetic anhydiide, is coiulensed with 
nitromethaiie by the action of a solution of a weak 
alkali^ such as an alkali carbonate or bicarbonate^ 
pyridine, etc., at normal temperature, on «Qui- 
niolecular proportions of the two substances- The 


(CH,CO.O)aC.H,.CH(OH).CH,m)j, which sepitrates 
in ’crystalline form, is filtered off, washed free from 
unchanged protoeatechuic aldehyde wdth ether and 
treated with acetic acid and zinc dust in presence 
of a 35 formaldehyde solution containing one 
molecular equivalent of formaldehyde, whereby 
simultaneous reduction and methylation take place 
with the iiroduction of diacctoxy-pbenyl-inotbyl- 
aniinocthanol, 


(CH,.C0.C))AH3.C11(0H).CH,.NH.CH,. 

The zinc is precipitated from the reaction mixture 
as sulphide and to the filtered solution the requisite 
amount (if liydrochlorie acid is added to effect 
hydrolysis and combine with the liberated base. On 
evaporation at a low’ temjierature in a vaeiuirn 
cry.slals of dihydroxy plieiiy I methy la mi noethanol 
hydroehloride (adrenaline liydrochloride) are 
obtained.— (L F. M, 


/i-lldlotjeti-efli ijfarn iiiobeuzoie esters ; Manufacture 
of — “ . Soc. (4iim, (l('.s Hsiiies du Itbone, Paris. 
Fug. Ihit. P2S,553, 30.5.19. (Appl. 13,761/19.) 
Jut. Conv., 20.6.18. 


/]-11alookn-kt.iiyl-p-a.minohi:nzok’ esters of the 
general formula, XC’H,.ClF.i\ H .CoH.COjt, where 
X is a halogen, are obtaiiie<l liy treating the corre- 
sponding liydioxyc'tliyl loiupounds with halogen- 
atiug I'i'agents, such as pliosphorus or sulphur 
halides, thioiiyl chloride or bromide, ete. For 
example, ethyl /l-hydroxyethyl-p-aminolxMizoato is 
treated with an equal weight of phosphorus imuita- 
cliloride in presence of dry Ikuizcuc, tho reaction is 
comi)let<'(l by heating on a w ater-batli, and, after 
evaporating off the Ixuizene and phosjihorus oxy- 
chloride, tho residual ehloro-c.ster is purified by dis- 
tillation under l•o<^Iced pressure. It is a crystalline 
substaiue, ni.pt. 69° C., and boiling at 183° C. at 
3 mm. pressure. Altennatively thionyl chloride 
might be used to produce the same (tompound wdth 
dimethylaiiiliiie as a diluent.' G. F. AI. 


t jlhi III i iioe f h j/fd m i nohe nzoic alki/l esters; Man u- 

f art lire of . Soe. (’him. ties Fsinos du Rhone, 

Paris. Eng. Pat. 128,554, 30.5.19. (Appl. 
13,762/19.) hit. C’onv., 20.6.18. 
/i-ALKYLAMlNOETHVL-p-AAfINOUENZOIC acid esicrS ftF© 
obtained by heating for several hours in a closed 
vessel at a temperature of about 100° 0. a mixture 
of an alkylamine and a /i-halogonethyl-p-nmino- 
beiizoic ester (stx'i preceding abstract). Thus 
dietiiylamine and ethyl /i-chloroetbyl- 7 ?-aminoben- 
zoate. give ethyl /1-iliethylaminoethylami nobenzoate, 
an oily liqtiid which yields a monohydroehloride 
when evaporated to dryness with the requisite 
(|uantity of dilute hydrodilorie acid. On recrystal- 
lisiiig from alcohol white needles arc obtained, melt- 
ing at 156° C. — (L F. M. 


Substituted benzoic, acid esters: Manufiicture of 
neir — — . Stic. ('him. des Usines du Rhone, 
Paris. Eng. Pat. 128.912, 7.6.19. (Appl. 

J 1,550/19.) Int. Conv., 26.6.18. 

J)l-/i-IlAEOOKNETIlYL-p-A.M]NOIlKN/,()TC Hcid esterS of 

tlie general formula, ( X.Cll 2 .ClLLN.C,,H 4 .C 02 R 
are obtained from tho eorrespoiuling di-/3-hydroxy 
(ompounds, by treating them with lialogenatiiig 
agents sm'li as jdiosphorns or sulphur chlorides, 
thionyl chloride, etc., using tertiary ainine.s etc. as 
diluents as doscrilHui in Eng. Pat. 128,5.')J (pre- 
ceding). Ethyl /l-diehlor(K'thyI-;/-aminobenzoate 
])repared in this wav melts at 53° C. and boils at 
215° C. under 3 mni. pressure with slight decom- 
iiosition. These dichloro-esters may bo converted 
into dialkvlaniino esters ot the general loriuula 
(R,N.CH,.CH,),N.C.H,CILR’, where R is a hydro- 
gen atom or an alkyl group, and H an alkyl group, 
by treating with an alkylamine as previously 
described (loc. cit.). The dialkylamino esters give 
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neutral dihydrochlorides which can be crystallised | 
from alcohol. — G. F. M. 

Acetone and carbonic acid; Manufacture of . ! 

Soc. Anon, des Acieries and Forges de Firminy, 
Firmiuy, France. Eng. Pat. 134,141, 18.2.19. 
(Appl. 4019/19). Int. Conv., IG.11.18. 

Acetic acid of 90—100% strength is docomposed by 
the aid of a catalyst of manganese peroxide, either 
prepared by precipitation, or preferably natural 
pyrolusite, crushed and screened to pieces, of a 
diameter of 5 — 7 min. Catalysis occurs without 
appreciable- subsidiary reaction betueen wide limits 
of temperature, for instance from 350'^ to 450^^ C. 
The catalyst is packed in a cylinder and heated 
either externally, or preterably by mixing \yiili 
volumes ol crushed (oke of similar dimensions 
and pas.sing an electric ( iirrent through the mixture 
by means of two iron or aluminium electrode.s. 
Aoctono is recovere<l from tln> product of catalysis 
by means of condensers and finally by siwuhbing the 
uncondensed gas in wat<'r sprinkling towers, and 
the waHh<xl carbon dioxide is suitably storisl for 
use. Tho spent catalyst can be revivified by merely 
heating in a current of air. — G. F. ^f. 

Dental cemenfa. .1. V. G. Andresen, Copenhagen. 

■ Eng. Pat. l34,7o7, 9.1.1!). (Appl. 0018/19.') 

A DENTAL cement is prepared by working u{) a mix- 
ture of 45 part-s of ziiu’ oxide and 15 parts of burnt 
alum into a paste with 221 parts of wabu*, or, to 
increase the local ameslhctic firoperty of the 
cement, with 15 parts of oil of clovi's, eiigt-nol, or a 
conoontrated solution of zinc sulphate, zinc 
chloride, copper sulphate, phosphoric acid, or mix- 
tures of the same, or with the produ t obtained by 
heating 15 parts of eugenol with 2 parts of 
formaldehyde at 129'’ C. — L. A. C. 

Maleic acid; Preparation of . J, M. AVeiss, 

Now York, and C. P. Downs, Clitfside, N.J., 
Assignors to Tlie Parrott Co. I’.S. Pat. l..'U8.G32, 

14.10.19. Appl., 27.5.18. 

A Ml.’tTURE of bmizeno and <iuinone in the vapour 
phase is oxidised by treatment under iirossure with 
a gas containing oxygen at a temperature of 30(F — 
700° C. in tho pre.sence of vanadium oxide as a 
catalyst. Tho maleic acid pr(Kluo4^I i.s .separated 
and the residual Ix'nzene and (juinoue are again 
.subjected to the same process. -G. E. .M. 

Acetyhalicylic acid: Pu rifiraf ion of , H. 

Hibbert, Mount V'ernon, N.Y., .Assignor to The 
Commercial lleseardi Co. li.8. Pat. 1,321,307, 

11.11.19. Appl., 8.4.10. Henewed 11.5.18. 

Crude acetylsalicylic acid is dis‘^olved in a hot 
dichlorinatc'd hydrocailx)n, e.y., ethylene di- 
chlorido, or the mixture obtained by ( hlorinating oil 
gas. Aoetylsalieylic acid erysialljM s from the 
solution on cooling. — L. A. C. 

Glycerin substitute, glider salts of phtlmlic acid.'] 

0. lUissler, Dresden. G< r. Pat. 313,059, 23.8.17. 

Ester salts of phthalic acid soluble in water are 
used as glycerin substitutes. One carboxyl group 
of the phthalic acid is esterified with a rnoiinhydric 
alcohol and the other grouji is eombined with a 
metallic base, such as soilium, to form a'^salt soluble 
in water. Tho ester salts are used in moderately 
dilute solution. — J. F. B. 

Cholic acid; Manufacture of an acyl drriraHvf 

of . J. D. Riedel A.-G., Berlin-BriU. Ger. 

Pat. 313,413, 1.4.14. 

Acetylsalicylic acid chloride reacts with cholic i 
acici in the presence of a compound capable of com- | 
bining with hydrochloric acid, e.g,, pyridine, to j 
form a white crystalline powder, m,pt. 120° C., in- j 
soluble in water, and soluble ii) alcohol. The | 


product is tasteless and has no action»on the diges- 
tion, but passes unchanged into the intestines, 
where it is dissolved and combines the cholagogic 
action of cholic acid with tho antinouralgic pro- 
{)ertie8 of salicylic acid. — L. A. C. 

Dthulidene esters; Production of . Chem. 

Fabr. Gricsheim-Elcktron, Frankfort. Ger. Pat. 

313,090, 11.11.15. 

Organic vinyl esters are treated with organic or 
inorganic acids so as to couple one molecule of acid 
to the ester, e.f/., equiniolecular proportions of the 
components, with or without catalysts, aro heated 
together under pressure until combination is com- 
plete; one vinyl ester or a mixture of several may 
be used. Vinyl acetate boiled with acetic acid and 
a little strong sulphuric acid gives ethylidoiie 
acetate. Vinyl benzoate and dry hydrogen chloride 
give ehloroethyl heiizoatiL Vinyl acetate and 

benzoic acid * give ethylideno acetobenzoate 
CH,Cll.(C(ACH,)(CO,C!oHj). Vinyl acetate and 

hydrogen chloride give ehloroethyl acetate 
CH,.CO/CHCrCH,. Tho products are generally 
exceilciit solvents for artificial and natural resins, 
nitru- and acetvl-eelluloses, and can be used for the 
preparation ofMacipiers, films, impregnating pre-. 
parations, etc.— H. J. H. 

(h-ii((nic substances ordinarily insoluble in water; 

Process of prcpariiuy aqueous solutions of 

E Kolshorn, .Munich. Ger. Pat. 313,720, 
13.12. 16. 

AqI'eoi’s solutions of esters of carbamic acids are 
iistnl to render certain organic compounds soluble 
ill water without chemical change. Among the 
comjKiunds which may be dissolveil in this way by 
means of uretluuie are alcohols (amyl alcohol, 
lienzyl alcohol, geraniol); bases (aniline, pheiiyl- 
hydrazine, (juinoline. isoquinolino) ; alkaloids 
((juinine, morphine); (irugs ot various composition 
(l)araldebyde, stilphonal, antipyrine, thymol, 
j)lu'na(eiin, camplior); essential oils, and colouring 
matters. Ebhyliiretnane, and higher and lower 
esters of carbamic acid, e.y., the methyl, propyl, 
isoamyl, ally I . ami glyceryl esters, behave in the 
•same wav. T)ie solutions prepared with such esU?rs 
are stable and can bo sterilised. By evaporating 
the solutions solid preparations aro obtained con- 
sisting of a mixture of the solvent and diseolvcd 
substance, which on the addition of water are 
readily di solved again. A. M. 

Oryanir compounds; Manufacture of heterocyclic 

. M. Wiernik, Berlin-Schoneber^ G. and 

0. T. Griittner, Charlottenburg. Ger. Pat. 
313,876, 4.7.15. 

A DiiiALOGF.NrKNTANE or a similar liydrocarbon 
derivative containing two reactive halogen atoms 
and an arsenic halido or an organo-arsenic halido 
are treaU;d with sodium or magnesium in tho 
presence of an indiffeient solvent. A compound of 
any other metal or metalloid, with the exception of 
silicon and mercury, may be used in place of that 
of arsenic. Tho prodiictts are deeompostid by 
halogens with the formation of tho original 
d ihalogenhyd rocarbons. Examples : Cyclopeiithyl- 
encphcnyl arsine, a colourless oil, sp. gr. 1*2420, 
h. pt. (20 mm.) I53°— 151° C., is prepared by the 
action of sodium or magnesium on a mixture of 
1 .5-dibromopentane and phcnyidichloroarsino. 
C7velotetramethylenei)henyl phosphine, a colourless 
oil, sp. gr. 1*9502, b. pt. (16-18 mm.) 131° — 134° C., 
is prepared from phosphorus plienylchlorido and 
the magnesium derivative of 1.4-dibromobutane. 
A number of other examples are given. — L. A. C. 

p-PhenetoUurea; Manufacture, of *— — . J. D. 

Riedel A.-G., Berlin-Britz. Ger. Pat. 313,965, 
22.3,17. ‘ ^ 

Phenetidine hydrochloride is added to an aqueous 
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solution of an alkali cyanide containing an alkaline 
oxidising agent such as sodium hypochlorite or 
sodium peroxide. p-Phenetol-urea separates imme- 
diately m good yield and purity. — L. A. C. 

Furfural; Manufacture of -. E. Ricard, Melle, 

France. U.S, Pat. 1,322,054, 18.11.19. Appl., 
22.11.17. 

See Eng. Pat. 129,025 of 1917; this J., 1919, 658 a. 
Benzaldehyde, U.S. Pat. 1,321,959. See III. 
Anthranilic acid. U.S. Pat. 1,322,052. See III. 
Ilydnujenation catalysis. Ger. Pat. 313,192. See 
Xll. 

Fermentation of ceUiihse. Eng. Pat. 134,205. Se.e 

XVIII. 

Urine. Eng. Pat. 134,710. See XXIII. 

XXI.-PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

Sharp-cut selective llighf] fdiers; Experiments in 

the use of in spectro-pholoinetric researches. 

I. Dependence of gradation on uxive-length 
with gelatino-hramide of silver. A. Hnatek. Z. 
wiss. Phot., 1916, 15, 271 — 288. 

Some of the filters described in a previous paper 
(see preceding abstract) wore used for dcterinining 
tho relation l>et\veoii tli# wave-length of the light, 
to wliicli a plate is exposed, and the gradation of 
the resulting image. Expoesure.s were inipreesi'd by 
means of a tubes-photonieter tKborhnrd’ti modifica- 
tion) witli revolving plate-holder, wliich w.a,s fir.st 
eaitefully calibrated by the aid of a series^ of 
uniformly exposed and dovelopcxl plates of various 
<len.sitiefl wbieh were found to be free from scatter- 
ing effect and without selective spectral absorption. 
In ordi»r to obtain similar effective exposures with 
the f?amo oxpoeuro-timo for different colonr-iiiter.s 
and difl’eront plates, use was made of the same 
series of neutral densities to modify the intensity 
of tho light in the gradation experiments. This use 
of an intensity scale permitted the employment of 
tho expressicii S --aAoni-hcnd, in wliich S is the 
density of an image jiroduced by a light-intensity / , 
111 - -2’5 log. J and a, h, and c are constants which 
can 1)0 deU'rmined experimentally for each phi a*. 
Gradation, G, is then dSldm = h in tlie case 

of certain plaU'S, such as Seed plates with a very 
long straight-liiu portion of the sensitiveness- 
<'urve, S^a \ hni an.* C = i.c., is independent of 

i1h 5 intensity of the light. The wave-lengths of the 
colour filters were taken as the " clb'ctive ” wave- 
lengths, i.e., in each case the wave-length indicatcnl 
by the nuass-co litre of tlie area included bctwoi'ii 
tiic horizontal axis and tlio spectrum curve of tho 
]^airticiilar light-filter and plato; offectivo \Vavo- 
Iciigths wore determined for the l^llko plato as 
representing ordinary plates, and for tho colour 
plate as representing orthochromatio plates. A 
nnmlx'r of tables are given of the iresult.s with five 
brands of ordinary plates and three brands of 
<“-olonr-«ensitivp plates (not panchromatic)- The 
filters wotre sclectecl in each case to cover thc^ range 
of spectral sensitiveness of tho plate. The cuirvcs 
obtained by plotting gradation against wave-leiigtli 
show in all cases an S-formation, rising from sliort 
wavedciiigtlis up to a niiaximum, for orclinary plates 
at about A=^^4500/p', falling to n minimum, and 
then rising again to about 49(K)/ip ; the ohroinatic 
plates show more variation botli as to the position 
of tho maximum and its height. — B. V. S. 

Patent. 

Coloured [photographic] picture; Proce.%s and 
apparatus for production of a . J. H. Chris- 

tensen, Sciilerod, Denmark. Gcr. Pat. 313,836, 
24.7.18. Int. Conv., 13.8.17. 

In a colour process in which three colour records 


are taken on one double-coated film and one single- 
ooat^ film, the two films after completion of the 
partial colour pictures being cemented together, 
e.g., with glycerin, to form the complete picture, 
one or both of the coated films is stretched in a 
special holder in which it remains until the various 
! processes and tho oernenting are completed. Vihere 
; two such frames are uscxl registration is secured by 
i an arrangement of pins aiul sockets, and one (or 
both) of tho frames is provided with a spring edge 
under tho film, in order to assist in obtaining 
perfect contact of the two films. — B. V. S. 

XXIL-EXPLOSIVES; MATCHES. 

Nitrocellulose. Oddo. See V. 


XXIII. -ANALYSIS. 

Temperature; Methods of determining . Their 

application and reliability. K. Sched. Z. 
angew. Chem., 1919, 32, 317 — 349. 

A DESCRIPTION of varioii.s mercury, alcohol, toluene, 
and pentane thcrmom<'t<‘rs, thermo-couples, resist- 
ance pyrometers, ra4liation pyrometers, and Seger 
cones. Por standardising thermometers, especially 
inerciiry thernionieters, tho following fixed pointe 
are given : — Melting points: Mercury, -38‘89®; 
ice, 0°; tin, 23TH5°; cadmium, 320’9°; zinc, 419’4®*, 
antimony, 6.30°; silver, 900*5°; gold, 1063°; copper, 

, 1083°: palladium, 1157°; platinum, 1764° C. The 
transition point of crvstalli.sed sodium sulphate is 
' 32*38° C. Boding points: Oxygen, -183*0° C.+ 
0*01258 (p-760) -0 000007 (p-760)^; carbon dioxide, 
-7S'5° C. 4 0 01595(p - 760) - 0*0()0011(p - 760)*; 
naphthalene, 217*96° C. I- 0058(2;- 760) ; benzo- 
: phenone, 305*9° (J. I 0*()6.3(/> - 760) ; sulphur, 444*55° 

; C. 4- ()*0908(p- 760) -0*000017(2; -760)*. p is the 
barometric i)rcs.sure. — W. P. 8. 

Filtiafion ; Method for rapid [laboratory] . 

J, I). van Leeuwen. Cliem. Weekblad, 1919, 10» 

; 1424-1425. 

: The aiitlior lups obtaino»l satisfactory results with 
; the method proposinl by Noyes (Int. Sugar J,, 

; May, 1919), in wliicli, by tearing off a corner from 
oiH‘ or two tlucknesses of tbe folded filter paper, an 
unbroken str(>am of li(piid is obtained in the stem 
of the funnel, filtration Ixung thereby accelerated. 

— W. J. W. 

('hareoal slicks; ]*r(']>arai io}i of for reduction 

tests. N. C. Alexandrescu. Bui. Soc. Chim. 
Romania, 1919, 1, 11-12. 

' Smai-e woikI sticl^s, as used for making matches, 
are boiled for two minutes with a 2*5% solution of 
ammonium phosphate and then dried at a tempera^ 
' ture not exceeding 60°G., and stored in a stop^red 
: Ivottlo, 'I'o ca:rry out the onlinary qualitative 
I charcoal G'st, half of a stick is burnt, and then 
I tlio test in carried out in the usual manner on the 
subetance tvrevionsly mixed with sodium carbonate. 

, — W. G. 

! Cas analysis apparatus. M. Biirgerhausen. Chem.- 
Zeit., 1919, 43, 731. 

In the compact api>aratu(S described the absoriition 
vesselri are so constructed that the gas, on onk'ring 
tlie vos.sel.* bubbles through the solution; a three- 
j way tap allows the return of tho gas to the 
measuring burette. “ Dead space ” in the (‘onnect- 
ing oajiillary tubes is redm ed to a minimum. Tho 
wire« of tlie e.oml)iustion j)i|X‘tU; are fitted through 
a tubulure at the top of the pipette. — W. P. S. 

Electrometric analysis iciih potassium ferro- 
cyanide. E. Miillor. Z. angew. Chem., 1919, 32, 
351—362. 

The dectronietrio titration of metals with 
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potassium ferrocyanide solution fails in many cases 
owing^^to the fact that the precipitates produced 
are nj|it of constant composition. Tlio method, 
howoT^, is trustworthy for the determination of 
iead oiizinc; in the case of zinc, the method is more 
reliable than is the ordinary inethwl of titrati(m, 
using uranium nitrate as an external indicator, 
since small quantities of cadiniiiin do not interfere. 

—W. P. S. 

lion; lodometric fstiniadim ftf . T. M. 

Kolthotf. Pharni. Wei^klilad, 56, 15Co — 

1568. 

The estimation of ferrous iron by moans of icnline 
and a pyrophosphate giv<'s Ioav ro.sults owing to 
oxidation of the iodine by dissolved oxygen. 
Removal of the oxygen by means of sulphuric acid 
and soilium bicarbonate reduces the error. A more 
convenient methorl eonsrsts in a<lding potassium 
brornaie and phosphoric acid to the aebliiied iron 
solution, allowing to stand, and then adding 
potassium iodide and a tew drops of mol.vMato 
solution, the iodine In'ing finally titrated baek with 
thiosulphate. (See also this J., 1910. 441 a.) 

— W. J. AV. 

Iron, tiluinininin , chroiniiitii^ glurinnm, titaniinn, 

amt zircoii'nnn; Se pa nit ion of (nj infans of 

sodium carhomife. I*. Wenger and .) . Widir- 
mann. Ann. Chiru. Analyt., 1919, 1, 437" 339. 
WuNDER and Wenger have shown (tin’s .1., 1912, 
664) that fusion with sodium (‘arbonate ulfords a 
means of sei)arating iron and glucinum oxides from 
aluminium and cliroiuium, the two latter forming 
compounds which are soluble in water, and the 
authors now extend the method to tho analysis of 
similar mixtures also (outaining titaninm or zir- 
conium oxides. Titanium oxide, lio\rover, inter- 
feres with tho separation of iron from zirconium, 
and the latter renders im[>ossiblo the separation of 
iron and titanium oxides. In the absence of 
titanium, iron and zirconium oxides, obtained as 
an insoluble precij)itate after fusion as described 
with so<liimi carboiiato may be separate<l from each 
other by taking advantage of the insolubility of zir- 
coJiium oxide in hydrocblorie a<'i<l (l.’I). If zir- 
conium is abseiit, iron and titaniufu oxidi's, even in 
tlie presence of gincinum oxide, may be separated 
by one of the known methods. — W. P. S. 

Zirconium ; Kstimaf ion of hp the phosphate 

method. G. K. F. Lundell and H. B. Knowles. 
J. Amcr. Chom. Soc., 1919, 41, IHOl — 1808. 
Zirconium can be quantitatively precipitated as 
secondary zirconium phosphate in cold or tepid solu- 
tions containing 2 — 20 by weight of sulphuric 

acid, provided that a 10 — KXlfold excess of the 
precipitant, di-aminonium phosphate, is u.sed. 
Hydrolysis, which occurs when the phosphate pre- 
cipitate is waslu'd witli water, can be almost entirely 
avoided by the use of a (old o ammonium nitrate 
solution for washing. Zirfonium pyrophosphak*. 
for which the factor (ZrO,) is 0*4632, is obtained on 
ignition of scMondary zircuniuni phosphate which 
has been washed witli ammonium nitrate solution. 
No definite composition can he assigned to the (om- 
pound resulting wlien secondary zinonium phos- 
phate^ which has be<-n wasluHl with water, is 
ignited. Zirconium can he quantitatively s(«paratc'd 
,as phosphate in a 20 ' sulphuric acid solution from 
iron, aluminium, chromium, cerium, and thoriinn. 
The separation from titanium can also l)e elfec ted 
provided that hydrogen peroxide is present. 

-d. F. S. 

Complex internal mils in quantitative analysis. I. 

I. Bellucci and A. Chiucini. Gazz. Chim. Ital., 
1919, 49 , ii., 187—216. 

The work published on the analytical applications 


! 

j of o-nitroso-/?-iiaphthol and cupferron (nitroso- 
I phenylhydroxy la mine-ammonium) is summarised 
and criticised, and the cases indicated in w'hich 
I these reagents may be used for the separation and 
' estimation of metals. For tho separation of copper 
neither of the reagents offers any real advantages 
over known methods, except in tho case of the 
separation of copper from arsenic, and especially 
; from antimony, by moans of nilroso-/knaphthoi. 
Cupferron is preferable to nitrosonaphthol for the 
.separation of iron, the permissible limit of free 
mineral acid iti the solution being higher and the 
precipitate less voluminous. Nitiosonaphthol is of 
value chiefly as a precipitant for cobalt, and in 
lesser degree^ for palladium. tUipferron is a 
valuable precipitant for iron and also for titanium, 
zirconium, and vanadium. (See rl . Chem. Soe., 
Jan., 192().)-T. II. P. 

Molyhdeninn and tinujsten; Colour reactions of 
. If. G. .\. Barhjeri. Atti R, Accad. 

Lincei, 1910, 28, i., 390—392. (See this J., 1919, 

881 A.) 

If the acetic acid of Braun's reagent is replaced by 
hydrochloric or suli)huric acid (see Pochard, 
Comptes rendus, 1894, 118, 804), the compound 
NH^SCX,(NH*)J),4MoO,,511aO, is always formed, 
no matter whether ammonium permolybdate or the 
tri- or tetra- or normal molybdate is used with the 
ammonium thiocyanate. From potassium tri- 
molyhdatc and thiocyanate in presence of aceti(‘ 
aci(i, the corresponding potassium compound, 
KS('N,K..(),4 Mo()3 , 51430 is formed. (See also J. 
Chem. Soc., Jan., 1920.)— T. H. P. 

Sodium thiosidphate ; Titration of solutions of . 

1. AI. Koltholf. Pharm. Weekblad, 1919, 56, 

614 — 05/ . 

The purification and ap])lication of various sub- 
stanc<‘s for the titration of thiosuli)hate solutions 
are described, and their relative merits discussed. 
A method for the detection and estimation of small 
quantities of free cliromio acid or potassium 
chromate in potassium l)icliromate is based on the 
fact that tho (X)nductivity of a bichromate solution 
containing chromic acid decreases slightly on the 
addiiion of standard alkali until the free acid has 
been neutralised. After this point the conduc- 
tivity increases rapidly on the further addition of 
alkali. A similar discontinuity in the (uirve is 
obtained wlien acid is added to a bichromato solu- 
tion containing chromate. Pure bichromate for 
analytical purjmsets should b<^ fused in an electric 
furnace before u.se. All the other substances 
examined — iodine, crystallised oxalic acid, cyano- 
gen iodide, notassium iodate and bromate are easily 
purified and are ecpially suitable for the estimation 
of thiosulphate, the error in the titration being in 
eadi ca.so less than O'lV, . The greatest error, 
0*07 was obstu'ved in titrating with bichromate. 

— W. S. M. 

Cerium; Detection of F. Foigl. Oesterr. 

Chom.-Zeit., 1919, '2*2, 124—126. Chem. Zentr., 

1919, 90, IV. 592. 

Cerium oxide, moistened with an acetic acid solu- 
tion of benzidine gives a bright blue coloration. 
Other cerous and coric compounds give tho reaction, 
with tho exception of cerous fluoride, cerous car- 
bonate, and cerium bisulphato. Tho most sensitive 
reaction is obtained by rendering the solution alka- 
line, boiling, filtering a portion, and sprinkling the 
filter with the benzidine solution; 0*02 mgrm. of 
cerium in a litre ran bo recognised in this manner. 
Tho other metahs of the ammonium sulphide group 
of tho rare earths, except thallium, do not give the 
reaction, which depends upon oxidation by means 
of an oxygen-carrier, and all other oxidising agehts, 
especially manganese, cobalt, thallium, and 
chromium must be absent. Feebly acid iron solu- 
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tions ala® give the reaction; alkaline solutions do 
not. Since ferric hydroxide carries down consider- 
able amounts of cerium, the latter is best preci- 
pitated as fluoride in the presence of iron and con- 
verted into hydroxide. — J. H. J. 

rranium; Colorimetric determination of innall 

Quantities of . Muller. Ghein.-Zeit., 1919, 

43, 739—710. 

The red coloration obtained when a dibite (e.y., 
0’02%) uranium salt solution is treated with sodium 
.salicylatt^ solution may l)e utilised for the colori- 
metric determination of the metal, tho coloration 
})eing compaTod with that given by a known amount 
of uranium under similar conditions. Free mineral 
acids and acetic acid must not ])e present; if tho 
solution contains free mineral acid, .sodium acetate 
should be added and the acetic acid tlum expelled 
by evaporation. Further, iron salts, alcohol, and 
acetone interfere with the reaction, but neutral 
alkali salts appear to be without effect.— W. P. S. 

Hydrocyanic <irid; Detection of in a case of 

poisoninQ. Its p<tst~mort€m transformation into 
thiocyanic acid. L. Chelle. Coniptes rend., 
1019, 169, a52— Hoi. (See also this .1., 1919, 
S99 A, 900 A.) 

In the case of a dog poisoned by potassium cyanide, 
hydrocyanic acid as such but no thiocyanic acid wa.s 
found in the brain, lungs, and blood two hours after 
<leath. Eight days after death thiocyanic acid but 
no hydrocyanic acid was found. Further, in tho 
case of the brains ami lungs tlie amount of thio- 
cyanic acid found was far more than equivalent to 
the amount of hydrocyanic acid found in these 
organs two hours after death. To ensure estima- 
tion of all the toxic princi;)lo it is desirable to wait 
for a few’ days aft(U’ death until putrefaction and 
<()nsequent cytolysis has set in bed'ore performing 
the analysis. — W. (1. 

Acetylene, ethylene, and benzene. Treadwell and 
Tauber. See 11. \. 

Wool and .silli. Waciitig. r>ee V. 

Mixed pulp in pa])er. ^ee \. 

Fe r.'oeyanides. Kelley and Bohn. See Vlf. 

Lead oxides. .Vmlersen. iSccVIf. 

]iro)nine. Baughniaii and SkiniU'r. See VIT. 
Molybdenum in i<-<> . and steel. Malowaii. See X 
Acetyl value. (Iriin .See X 11. 

Leati ehrotnafe. (iriiger. .SeeXflT. 

Lltramurine blue. Kalshovcn. See XVII. 

Yeasts. Vautier. See XVITT. 

Kthyl and metJod alcohols. Pannwitz. See XVITI. 
Mill' analysis. Laiigkammerer. See XIXa. 

Added irater in milk, (lold.an, jun. See XIXa. 
Sedimcnl in Cerber's hut yromef e r . Rei.ss and 

Diessolhorst. .See XIXa. 

Hatter fat. Vandam. See XIXa. 

Tyrosine. AV eiss. See XX. 

.le.t'en/e compounds. (Janassini. See XX. 
Formaldehyde. Bos.-ii. See XX. 

Patents. 

Pyrometer or temperature niaim instrument. 
d. F. J. Malone, Newcastlo-on- Tyne. Eng. Pat. 
131,498, 27..5.1i). (Appl. 13,357/19.) 

The portion of the pyrometer to be immersed in the 
me<lium of which the temixunture is required con- 
sists of members composed of two materials having 
different coefficients of linear expansion; and the 
redative changes in length of tnese members is 
transmitted to an indicating device by connecting 
nnd supporting rods made of the same materials 


and having the same cross-sectional areas, so that 
the indications are not affected by thermal changen 
in the rmls. In one form of the apparatus one of 
the working members is a tube (.steel) surrounding 
tho other member (invar), and tho free end of the 
latter is secured to a sleeve adapted to slide within 
the tube. One end of the tube is atta< bed to a fix^ 
coupling, to which one set of transmitting rods is 
also secured, tho other set of transmitting rods 
being secured to the sliding sleeve. The apparatus 
inav be provided with an alarm device. 

—W. E. F. P. 

Still head. S. F. Duftoii, Lwds. Eng. Pat, 
131,029, 11.11.18. (Appl. 18,415/18.) 

In a still head, a spiral passage is arranged within 
an annulus, the wiflth of the latter being graduated 
from toj) to bottom so that the passage is only just 
large enougli at any point to allow’ tho vapour and 
condtmsed litpiid to pass each other freely at the 
rate of distillation desired. The apparatus is con- 
structed hy w’inding a. wire round a core, or by' 
making :i similar arrangement hy easting or turn- 
ing, and fitting the core inside ji tul>c. A number 
of units may be comliincd to form a multiple still 
bead; and the loss of beat from a single or multiple 
bead may b<‘ regulated by surrounding the ap- 
paratus with a. vacuum ves.sel. (Sec also this J., 
1919, 15 T.)— AV. E. F. P. 

Urine; Medical analysis of by the comhineil 

use. (>/ finujstie arid and <dher reaiycnts. H. C. 
Boss, London. Fug. Bat. 134,710, 7. 11.18, 
(Appl. 2267/19.) 

When ()‘2 e.e. of a reagent ( (imposed of an aqueous 
solution of colloidal tungstic acid 12 , a(‘etic or 

tartaric acid 10 ,, and sodium pota.ssium tartrate 
2'5 _ , is added to 2 c.c. ot urine, the presence of 
albumin w’ill cause a luecipitate. If tho tungstic 
acid is im|)iire, exce.ss of urates also pr(xluces a pre- 
eiliitate, Imt this r(‘-dis.s()lv(>s on boiling. In the 
latter case a (lial)eti(r eonditioii is indicated, and 
the hot solution is further U'sted for reducing 
sugars hy adding a taMet coi^taining copper sul- 
[ihate 002 gnu., .sodium earlionate O'Ol grin., and 
calcium oxide O'Ol gini, Jf desirc'd both reagents 
may be prepared in tablet form. — («’. F. M. 

(ias-fesf iiHj machine. L. , Stenger. Denver, Colo. 

r.S. Pat, 1,320.581. 1.11.19. Appl., 14.10.18. 

Jn a. gas analyser, a gas (diamlK'r, which com- 
municates with a solution tank and a pressure 
gauge, is charged with a’ ])r(Mk*termined volume of 
gas and closed to tin* atmosiibcre. Tlu’i solution, in 
lli(‘ form of spray, is tlion caused to pass through 
the gas cliamber and back to tlie tank. — AA^ E. F. P. 

[Comhustilde] yases; Method and apparatus for 

tesfiini . A. B. Lamb and A .T. Larson, U.S. 

Armv. r.S. Bats, (a) 1,321,063 and (b) 1,321,064, 
4.11 .‘19. Appl., 17.2.19. 

In apparatus for determining combustible gases at 
low coneeiitrations, the gaseous mixture is caused 
to pa.sa (a) over caialytie material in tho vicinity of 
a tberino-juiiction, or (n) around one of a pair of 
ele<’lrically boated wires the change in resistance' of 
which is inoa.snred. — AV. E. F. P. 


i n flammable ijases in yas mixtures; Fstimat ion of 

. B. Naumaiin, Berlin-Schlaclito]i.see. Cer. 

Pat. 3l3,^^8, 18.4.18. 


The inflanimable gas is estimated b.v burning at a 
catalytic surface, the rise in temperature of the 
latter being noted. Tlie specxl (it How of the gas 
mixture can lie varied, and that .sp(X'(l is used whicli 
gives tho greatest rise in temperature. \V . P. 

Absorbent. A. B. Lamb. F.S. Army, 

Hoov’cr, Middletown, Cknn. F.8>. Pat. 1,321,061, 
4.11.19. Appl., 28.12.18. 

An oxidising, absorbent material is prepared by 
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treating iodic anhydride with sulphuric anhydride i France. 31,821. See 

in the presence of a small amount of water. Goold (Universal Oil Products Cy. Process of 

E F p ' converting hydrocarbons. 31,138. Dec. 12. 

Knibbs. Treatment of hydrocarbon oil, 32,019 
Carbon monoxide in hydrogen. Eng. Pat. 131,243. Dec. 20. 

See VII, McEweii, and Underreed Stoker Co. Carbonisa- 


Patent List. 

, !Ph« dates iriven in this list are, in tho case of Applioa- 
t\oiui for Patents, those of application, and in the coee of 
^mplete Specifications accepted, those of the Official 
Journals in which the acceptance is announced. Complete 
Specifications thus advertised as accepted are open to 
inspection at the Patent Office immediately and to 
opposition within two months of the date firiven. 


I.— GENERAL; PLANT; MACllJNERV. 

AcrLICATIONS. 

' Abogado. Profx^ss and apparatus for heating 
liquids. 30,834 and 30,835. Doc. 9. 

Arraglii. Filters. 30,075. Dec. 8. 

Beanes. Macliinos for drying and/or roasting 
granular substances. 31,945. Doc. 10. 

Bourdet. Apparatus for treating pulverulent 
materials. 31,482. Dec. 16. 

Bury, and Skinningrovo Iron Co. 31,066. 
See XI. 

Harris. Settling vats. 31,299. Dec. 13. 

Hort. M(‘thod ol’ evaporation. 30,821. Dec. 9. 
Imbery. Furnaces. 31,324. Dec. 15. 

Noreko Aktiosclskab for El<'ktrokemisk Industri. 
Alanulaoturo of porous material. 31,371. Dec. 15. 
(Norway, 16.12.18.) 

Rosiados. Mctliod of drying and dry storage of 
mercliandiso, foodstuffs, etc. 31,987. Dec. 20. 

Soc. Anon, dea Etabl. A. Olicr. Filter pres.s<'s. 
31,298. Doc, 19. (Fr., 31.1.19.) 

Soc. I’Air Liquido. Separation of constiluonts 
of gaseous mixtures liquefiable at verv dilferent 
temiieratures. 31.696. Dee. 17. (Fr., 4.2.11.) 
(Complete Specificattons Accepted. 

10,453, 10,458, and 10. 159 (1918). Klektro-Osmoso 
A.-G, See XT. 

20,253 (1918), Barron and Barron, Impact 
grinders, (135,955.) Dec. 17. 

20,739 (1918). Fuller and Bedford. Furnaces. 
(136,270.) Dec. 24. 

21,057 (1918). Webster. FilU r pressc.s. (135,970.) 

Dec. 17. 

21,766 (1918). Acton, Aj>paratus for separating 
solid particles from Ii(|uids. (135,992.) Dec. 17. 

21,759 (1918). Alexander (United Filter.s Cor- 
poration). Continuous vacuum filters. (136,309.) 
Dec. 24. 

2097 (1919). South Metropolitan Cas Co., and 
Chandler. Gas furnaces. (136,356.) Dec. 21. 

13,336 (1019). Mond ( IiiLmnational Precipitation 
Co.). Separation of suspended material from gases. 
(136,464.) Dec. 21. 

19,318 (1919). Chenard. Apparatus for frac- 
tional distillation. (130,992.) Dec. 17. 

II.— FUEL; CAS; MINERAL OILS AND 
WAXES; DESTRUCTIVE DISTILLATION; 
HEATING ; LIGHTING. 

* Appijcations. 

Brown and Hoover. V'orking oil shali's. 30,930. 

Dec. 10. 

Dale. Coal etc, briquettes, and manufacture, 
thereof, 31,820. Dec. 18. 

Davidson. Preparation of peat fuel for producer ! 
gas. 31,074. Dec. 11. 

Davidson. Preparation of peat fuel for general ! 
purposes. 31,075. Dec. 11. 

Duckham, and Woodall, Duckham, and Jones. ; 
Introduotion of steam into vertical retorts or ovens, i 
31,799. Dec. 18. 1 


tion or destructive distillation. 31,073. Dec. 11. 

Marshall. Alanufacturo of incandescent gas 
mantles. 31,853. Dec. 19. 

Rushton, Composite fuel, and manufacture of 
same. 31,196. Dec. 12. 

Soc. Indus, dc Prod. Chimiques. Recovery of 
ammonia from coke-oven etc, gases. 31,688 and 
31,689. Dec. 17. (Fr., 27.5.18.) 

Complete Specifications Accepted. 

10,972 (1917). Wellington. Production of gas, 
(136,186.) Dec. 24. 

3715 (1918), Lymn. Producer-gas plant. 
(136,189.) Dec. 24. 

^ 16,809 (1918). Rowntree and Co., and Fryer. 

18.392 (1918), Dellwik, and Tec^hno-tJhemical 
LalHinUoriea, LRl. Combustion of fuel. (136,212.) 
Dee. 24. 

20,002 (1918). llmsted. Purifying gas and 
obtaining by-products. (135,931.) Dec. 17. 

20.392 (1918). Climie and Lees. Gas-producing 
plant. (135,959.) Dec. 17. 

901 (1910). Bambcr and Abrabanis, Gas-pro- 
ducers. (136,333.) Dec. 24. 

2097 (1919), South Metropolitan Gas Co., and 
Cliandlcr. See L 

5002 (1919). Cummins. Vertical gas retort 
settings. (130,398.) Dec. 24. 

9903 (1919). Berglund. See X. 

11,177 (1919). Marks (U.S. Tnduslrial Alcohol 
Co.). Liquid fuel. (136,452.) Dec. 24. 

III.— TAR AND TAR PBODUOTS. 
Applications. 

Badi<‘r and others. 31,663 and 31,664. See XX. 
Boot’s Pure Drug Co., and Marshall. 31,660, 
.SVr XX. 

Green ami others. 31,978. See XX. 

Complete Seecjficattons Accepted. 

15,809 (1918). Rowntree and Co., and Fryer. 
Comhiistion of pilch. (135,886.) Doc. 17. 

^ 10.8(54 (1919). Marks (Sue. Franco-Belgo de 
Pours a Coke). (Continuous distillation and frac- 
tionation of crude benzols etc. (136,450.) Doc. 24. 

JV. COLOURING MATTEUS AND DYES. 

A PPLl cations. 

Iniray (Soc. Chem. Industry in Basic). Manu- 
f’lcture ot nionoazo dvcstufi’s. 30,839. Dec. 9. 

Ward. Scarlet d>e. 31,234. Dec. 13. 


V. FIBRES; TEXTILES; CELLULOSE; 
PAPER. 

Applications. 

Fort, laim.sdcn, Mackenzie, and Robinson. 
Treatment and purification of yarns and fabrics 
compost'd of vegetable fibres. 31,292. Dec. 13. 

FrofMl. Manufacture of fibrous fabric.s or com- 
positions for frictional and wearing purposes. 
3^1,760. Dec. 9. 

Great Northern Paper Co. Manufacture of paper. 
31,790. Dec. 18. (U.S., 14.3.18.) 

McCredic. Retting flax, hemp, ramie, etc. 
31,289. Dec. 13. 

MiiBer. Manufacture of cellulose compounds. 
31,377. Dec. 16. 

Soc. Gillet et Fils. Treatment of vegetable fibres. 
31,188-411,192. Dec. 12. (Ger., 13.12.18, and 12.6, 
23.7, and 2.9.19.) 
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VI.-BLEAOHINQ: DYEING; PRINTING; 
EIlilSHING. 

Applications. 

Chambers. Process of metallising lace etc. 
31,039. Dec. 11. 

McKittrick and Pethick. Printing or dyeing 
patterns or ornamenting fabrics. 31,052. Dec. 11 . 

Maupai. Process of dyeing raw silk. 30,954. 
Dec. 10. 

Complete Specification Accepted. 

21,134 (1919). Calico Printers’ Assoc., Turner, 
and Fourneaux. Ageing-machines. (136,507.) 
Dec. 24. 

VII.- ACIDS; ALKALIS; SALTS; NON- 
METALLIC ELEMENTS. 
Applications. 

Douglas. Apparatus for manufacture of sulphate 
of ammonia. .M,970. Dec. 20. 

Field, and Metals Extraction Corporation. Puri- 
fication of zinc solutions. 31,936. Dec. 19. 

Harger. Manufacture of hydrogen. 31,8-19. 
Dec. 19. 

Marks (West Coast Kalsomine Co.). Manufacture 
of iron compounds. 30,832. Dec. 9. 

Nowall. Means for calcining magnesia etc. 
30^16. Dec. 9. 

Pedersen. Extraction of sulphur from sulphide 
ores. 30,977. Dec. 1(). 

Pestalozza. Apparatus for dirfx;t production of 
hypochlorites. 31,908 and 31,909. Dec. 19. 

Soc. Indus, do Piaxliiits Cliimiqucs. 31,688 and 
31,689. See 11. 

Welter. Production of soda or mixtures thereof 
with other sulistanceH. 31,816. Dec. 18. (Cer., 
23.3.18.) 

Complete Specifications Accepted. 

3792 (1918). Partington, Jones, and Brownson. 
Production of ammonium nitrate. (136,190.) 
Dec. 24. 

17,364 (1918). Haslup. Fixation of atmospheric 
nitrogen and production of ammonia. (135,881).) 
Dec. 17. 

21,659 (1918). Norske AkLie8<'lskab for Elektro- 
kemisk Industri. Production of alumina poor in 
iron. (125,578.) Dec. 24. 

1442 (1919). Parsons and Jones. Purification of 
ammoniji. (1.36,342,) Dec. 21. 

7872 (1919). iii’iieral Chemical Co. Apparatus 
for the synthetic \ xluctioii of ammonia. (124,762.) 
Dec. 17.' 

14,950 (1919). Bergvo. Production of alkali sul- 
phides. (129,629.) Dec. 24. 

VIII.- GLASS; CKRAMTCS. 
Application. 

Laycock and Layoock. Annealing lehrs or kilns 
for glass etc. 31,877. Do-. 19. 

Complete Specification .Accepted. 

19,688 (1919). Marlow. Oyens or kilns for the 
manufacture of tiles, pottery, or other ware. 
(136,127.) Dec. 17. 

LX. -BUILDING MATERIALS. 
Applications. 

Annytagc, lice, and Pearson. Production of 
bricks, tiles, etc. 30,758. Dec. 9. 

Bagguloy. Manufacture of 'orieks etc. 30,894. 

Doc. 10. 

Laurie, Sutcliffe, and Sutcliffe, Speakman and 
U5o. Mixtures for blocks or slabs for building etc. 
30,805. Dec. 9. 

Complete Specifications Accepted. 

2035 (1919). Scarlett. Cement. (136,366.) 
Dec. 24. 


Manufacture of concrete. 

(13^076.) Dec. 17. 

/iM ’I 70 *^'°*'*> Cement. 

(130,478.) Dec. 24. 


X.— METALS; metallurgy, INCLUDING 
EL ECTRO-METALLURG Y . ^ 

Applications. 

Adams and Melro.st;. Solder fur aluminium and 
: its alloys. 30,788. Dec. 9. 

i Amiable, and Nickel Concentration, Ltd. Extrac- 
I lion of nickel from its ore.s. 31,699. Doc. 17. 
i Ballantine. Production of alloys, 31,761. 

i Dec. 18. 

I British and Foreign Chemical Producers (Rhein- 
I ischo Kampferfabrik). Pickling iron or steel, 
j 30, 960. Dec. 10. 

, . Bury, and Skinningrovo Iron Co. 31,066. See XI. 
Collins. Purification of tin. 30,950. Dec. 10. 
Collins. AVinning tin. 30,951. Dec. 10. 

! Elmore. Treatment of argentiferous lead-zinc 
I ore.s. 31,791. Dec. 18. 

: Elmore. Treatment of argeutiforous sulphide 

; ores. .31,797. Dec. 18. 

France. Mineral washing processes. 31,821. 

! Doc. 18. 

Hadfield. Manufacture of alloy steel. 30.724. 

; Doc. 8. 

Hadfield. Manufacture of steel. 30,725. Dec. 8. 
Johanson. Treating weakly magnetic iron ore 
; containing sulphides. .31,814. Dec. 18. 

: Podorsen. 30,077. ,S'ee VII. 

Co.mplete Specifications Accepted. 

18,529 (1918). Harvey. Metal-melting furnace. 
(136,213.) Dee. 24. 

20,541 (1918). Tucker, Edser, and Minerals 
Separation, Lid. Concentration of ores. (136,255.) 
: Dee. 21. 

20,550 (1918). Havwood. (’opper aluminium 
alloy. (135,963.) Dec.^ 17. 

20,761 (1018). Amalgamated Zinc Co., and 
: Ganelin. Recovery ol load and silver from sulphide 
ores etc. (1.35,968.) Dee. 17. 

9903 (1919). Berglund. Apparatus for sintering 
concentrates, distilling shale, etc. (136.076.) 
Doc. 17. 

10,755 (1919). Lenoir. Manufacture of man- 
ganeses and its alloys in the electric furnace. 

; (126,30.3.) D<‘c. 17. 

N I EI.ECTRO-CH KMISTRY. 
i Applications. 

j British 'rhoinson-Houstoii Co., Hastings, and 
' Ijaycock. Electric furnaces. 31,899. Doc. 19. 

! Bury, and Skinningrovc Iron Co. Apparatus for 
' electrostatic deposition of particles from gases. 

I 31,066. Doc. 11. 

Gush. Apparatus for purifying liquids by electro- 
; lytic treatment. 31,642. Dec. 17. 


Complete Specifications Accepted. 

10,453, 10,458, 10,4.59 (1918). Elektro-Osmose 
A.-G. Apparatus for clectro-osmotically removing 
water etc. from materials. (1.35,815, 135,819, 
135,820.) Dec. 24. 

19,071 (^1918). Bibby. Electric arc shaft fur- 
naces. (135,905.) Dec. 17. 

20.988 (1918). Joel. Electric aceumnlators. 

(136,282.) Dec. 24. ...... v 

3024 (1919). Cooke. Storage batteries. (136,026.) 
Dec. 17. 

3655 (1919), Moore. Electric arc furnaces. 
(136,0:i4.) Dec. 17. 

10,755(^1919). Lenoir. See 

17.988 0919)- Wiime. Elecfnc furnace (‘Oiitrol 
apparatus. (136,500.) Dec. 24. 
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XII.-FATS; OILS; WAXES. 

Application. 

Marlborough. Liquid detergents etc. 30,653. 
Dec. 8. 

Complete Specification Accepted. 

20,079 (1918). Blichfeldt. Apparatus for u.se in 
the manufacture of margarine or the like. 
(135,939.) Dec. 17. 

XIII.— PAINTS; PICMENTS; VAHNJ8HES; 
RESINS. 

Applications. 

loco Proofing Co., Vickers, Lid., and Nuttall. 
Condensation of phenolic bodies with aldehyde com- 
pounds. 31,391—31,393. Dec. 15. 

Pettigrew and Scudder. Phenol resin con- 
densates. 31,550. Deo. 16. 

Complete Specifications Accepted. 

20,208 (1918). American Zinc Lead and Smeltjrig 
Co. Preparing pigment zinc oxide. (122,170.) 
Dec. 17. 

21,352 (1918). Robimsoii, and Damard Lacquer 
Co. Phenol forma Idehvde condensation products. 
(136,298.) Dec. 24. 

XIV.— INDIA-RUBBER ; GUTTA-PERCHA. 


Gush. 31,642. See XI. 

Hawker. Insecticide. 81,354. Dec. 16. 

Hort. Manufacture of protein food products.. 
30,820. Dec. 9. 

Rostados. 31,987. »Sice I. 

Spence and Wyllie. Treatment of milk. 30,773^^ 
Dec. 9. 

Townsend. Milk foods. 30,978 and 30,979. 
Dec. 10. 


Complete Specifications Accepted. 


14 970 (1918). Kestner. Food product contain- 
ing c.Tcao. (136,205.) DtK). 24. 

20,079 (1918). Blichfeldt. See XII. 

20,197 (1918). Cronsioe and Warneckc. Food- 
siuffH from marine plants. (121,295.) Dec. 17. 

20,216 (1918). Wilton, Hepworth, and Fuessly. 
Softening, treating, and filtering water. (136,225.)' 
Dec. 21. 

20,36il (1918). Gee. Animal foodstuffs. (136,237.) 


20,671 (1918) and 3955 (1919). Candy. Purifica- 
tion of water. (136,266.) De<;. 24. 

6962 (1919). Kawanishi. Method and means of 
disinfecting, (136,419.) Dec. 24. 


NX. -ORGANIC PRODUCTS; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 
Applications. 


Applications, 

Bashford. Rubber compound. 30,814. Dec. 9, 
Conner and Lytllemore. Process for vulcanising 
indiarubber. 30,739. Dec. 9. 

Willard. Process for dcvulcanising vulcanised 
rubber. 30,870. Dec. 9. 

XV.— LEATHER; BONE; HORN; GLUE. 
Application. 

Reubig and Seemann. Process of luiining skins. 
31,06-5. Dec. 11. (Gcr., 2.10,18.) 

Complete Specifications Accei'Ted. 

7720 (1918). Clark (Cheni. Fabr. Worms A. (L). 
Tanning animal hides. (136,193.) Dec. 24. 

19,902 (1918), Driirv. Leather compositions. 
(136,921.) Dec. 17. 

5124 (1919). Dufour and Dufour. Tanning and 
liming of hides and skins. (125,362.) Dec. 24. 

XVI.— SOILS ; FERTILISERS. 
Application. 

Field, Grinberg, and Grinncll. Treatment of 
organic matter for fertiliser purposes. 31,584. 
Dec. 16. (U.S., 27.4.17.) 

XVIL— SUGARS; STARCHES; GUMS. 
Complete Specification Accepted. 

20,836 (1918). Martin, Manufacture of lactose 
or milk sugar. (135,969.) Dec. 17. 

X VIII .— F ERM ENTAT JOX IND USTR I ES . 

Complete Secification Accepted. 

10,315 (1919). Franks. Preserving non-alcoholic 
beer and other fermentable liquids. (136,448.) 

Dec. 24. 

XIX.-FOODS; WATER PURIFICATION; 
SANITATION. 

Applications. 

Ballochmyle Creamery Co., and McCrone. Food 
l^roduct. 31,741. Dec. 18, 

Brock, and Brock and Son. Baking-powder. 
31^69. Dec. 18. 

Bruff. Preserving peas, beans, etc. 32,030. 

Dec. 20. 

Collins, Hawkins, Sisson, and Travis. Treatment 
of sewage, trade w'aste, etc. 31,548. Dec. 18. 


Badier, Turner, and British Dyestuffs Corpora- 
tion. Introduction of alkyl or benzyl radicals into* 
amines. 31,66<3. Dee 17. 

Badier, Turner, and British Dyestuffs Corpora- 
tion. Manufacture of diphcnylamine derivatives. 
31,664. Dec. 17. 

Boakc, Roberts, and Co., and Durrans. Manu- 
facture of esters. 31,888. Dec, 19. 

Boot’s Pure Drug Co., and Marshall. Manufac- 
ture of primarv and secondary amines. 31,660. 
Dec. 17. ‘ 

Chem. Fabr. vorm. Samloz. I.solation of prin- 
cipal alkaloid of ergot in pure crystallised state. 
32,012. Doc. 20. (Switz., 10.3.19.) 

Dreyfu.si. Maiiufacture of acetic anhydride, 
31,294. Dec. 13. (Fr., 30.0. M.) 

Fabr. dc Prod. Chim do 'rhann ct do Mulhouse. 
Manufacture of bornool. 30,706. Doc. 8. (Fr.^ 

12.6.19.) 

Green, and British Dyestuffs Corporation. Maniu 
faeturo of phthalic acid and anhydride. 31,978. 
Dec. 20. 

Complete Specifications Accepted. 

5589 (1917). W'ieland. Manufacture of suldition 
icroducts of desoxycholic acid. (105,769.) Dec. 17. 

481 (1918). doTu's (Chem. Fabr. .1. A. Wiilfing). 
Preparation of double salts of ca.ffein with alkali 
salts of acetylsalicylic acid. (136,187.) Dec. 24. 

' 21,402 (1918). Matthews and Strange. Separa- 

tion of o- and p-toluenc sulphochloritk's. (U35,987.> 
Dec. 17. 

3695 (1910). Thomson. Preparation of detoxi- 
cated vaccine. (1.36,036.) Doc. 17. 

16,488 (1919). Marks (Union Carbide Co.). Pre- 
paration of ethylene dichlorido. (136,489.) Dec. 24. 

19,573 (1919)! Elektrizitatswerk Tvonza. Manu- 
. facture of alcohol. (134,521.) Dec. 17. 

NX r.— PHOTOGRAPHIC MATERIALS AND 
j PROCESSES. 

Applications. 

; Greene. Photographic solutions. 31,360. Dec. 15. 

! Greene, Colour photography. 31,997. Doe. 30. 

XX I L— EXPLOSIVES.; MATCHES. 

Application. 

Dynainit A,-G. vorm. A. Nobel und Co. Manu- 
i facture of gelatinous nitroglycerin explosives proof 
I against fir^amp. 31,201. Dec. 12. (Cher., 22.3.19.) 
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Oiliness and lubrication. R. M. Deeley. Phys. 
Soc., 28.11.19. Engincoring, 1919, 108, 788. 

In recent years the property of “ oiliness ” has | 
become associated with the presence of nnsatnrated 
compounds, which constitute 20 — 40% of most 
lubricating oils Hardy (this J., 1919. 7 t) con- | 
eludes that lubrication depends wholly on the [ 
chemical constitution of a fluid,” and that ” the { 
true lubricant is always a fluid which is absorbed by | 
the solid face.” The static coefficients of various j 
oils between metals were nieasurod by allowing i 
three pegs, each 5/32 in. diam., to rest on a flat j 
metal plate which could bo rotated. The pegs were | 
attached to a weighted upper disc, which actuated I 
a spindle, to which a spiral spring and recording I 
pointer were attached. The movable disc on which 
the pegs rested lay in a circular dish which could I 
l>e filled with oil. To ensure surfaces as clean a.s ! 
possible the rubbing metals were ground in water i 
with carborundum flour, polished, and warmed to ; 
remove all traces of moisture. When no lubricant j 
is used the static cocflicient increases as the sur- ■ 
faces continue to rub against each other. Such I 
clean surfaces are very sensitive to contaminating j 
influences, ejj. moisture. The static coefficient of | 
friction, and efficiency, obtained for a number of 1 
oils tested are shown below, the efficiency being ; 
calculattsi from the formula, 100- (static coefficient ■ 
xl00)-E: — 

Surface flooded with oil. 


' jrild stoc! on Mild on 

Oil. I east Iron. lead- bronze.* 

' ' 


Mineral- M. 
Animal = A. ^ 

Vegetable- V. , 

Static 

coclT, 

Eiriciency, 

Static 

1 

Elticlcncy. 

H.B. clock M. ! 

0-271 

i 72-9 

0-275 

i 7*>-5 

C^aator V. , 

01 83 

‘ 84-7 ! 

0-159 

I 83-1 

'J'rotter A . 

o-g::j 

87-7 

0 152 

1 84-H 

Kapo V. [ 

0-119 

: 88-1 

0-1 30 

85-8 


* The load-bron/.c bud the roiiij>ositIoii Cu 8.'; ss, Sn 5-71, I'b 4 (i, 
Zn 4 iy. FeO l, M 


It is interesting to note that the oils which have 
the smallest coelliib^nt of friction are those which : 
have proved the bo.-t lubricants in practice. It i 
would appear that tlic nnsatnrated molecules of the , 
lubricant enter into a firm physico-chemical union 
with the metallic surfaces, forming a friction sur- i 
law wdiich is a compound of oil and metal. This 
surface would also appear to be of more than mole- 
cular thickness. Thin films of this kind cannot be : 
removed by merely wiping, but must lx> ground off ; 
under wmter, or a thin layer of metal must be 
cut off. — C. A. K. 

Li(iui(l air; VesseJn for the iransport and handliiuj \ 

iif , K. ]\lo.ser. Z. angew. Chem., 1919, 32, 

365-307. • 

Tice extensive use of li«|uid air as an explosive in | 
the mining industry in (Germany in the latter years i 
of the w ar led to a great demand for Dew-ar vacuum , 
vessels. Gla.ss containers were found unsuitable on | 
account of their short life, whilst iron or copper | 
vessels, although more durable, w'ero much less 
efficient, especially in the smaller sizes. Double- 
walled vessels of hard glazed, or even unglnzed, 
porcelain, silvered internally, were intr<Kluco<l, 
and the difficulties of obtaining an airtight seal 
after evacuation were eventually overcome. Such 
vessels possessed to a much lesser degree the dis- 
advantages of glass or metal containers and showed 
an elficiency in the case of the larger transport 
vessels of 16—26 litres capacity, of 0*6 — 1*0% 


evaporation per hour, whilst the .smaller operating 
containers gave r2— 2% evaporation per hour, 
compared with double that amount in the case of 
metal containers.— U. F. M. 

Patents. 

llcfrigeratinii; ProccHs of and apparatast for . 

Apeldoorn.sthe Ma.schinelabriek Metaalgio- 
terij voorheon Loog Landaal, Apeldoorn, Hol- 
land. Eng. Pat. 120,923, 20.11.18. (Appl. 
19,084/18.) Int. Conv., 20.11.17. 

The refrigerating liquid is passed through a 
common pressure-regulating valve, and is 
evaporated part at high and the remainder at 
low^ pre.sHure in separate evaporators with a liquid- 
vapour seiiarator Ix'twcon the two. Tho level of 
the liquid in the separator is controlled by a valve 
mainly rcguIaU'd by a float, hut tho valve opens 
towards tho low-pressure evaporator, so that if tho 
ilitferenee between tlio high and low pressures be- 
comes too groat tho excess pressure acting on tho 
valve will force it open independently of the float. 
A single compressor may be used to re-compress the 
two vapours by admitting the low-p res.su re vapour 
during nearly tho whole of tho outstroke of tho 
piston (e.<i. through an automatic inlet valve in the 
head of tlie hollow' piston), wliile tho higli-prcssuro 
vapour is admitted through ports in tho cylinder 
wall, which aro uncovered by the piston near tho 
outer dead centre only.— B. M. V. 

Freeziiui media. A. J. Instone, London. Eng. 
Pat. 135,507, 22.11.18. (Appl. 19,244/18.) 
EHKKZiNG mixture for maintaining cold storage 
chamlx'rs at a constant temperature is prepared 
re.'idy for use by mixing sodium or calcium chloride 
with a suitable quantity of water, according to tho 
temperature it is desired to maintain; the mixture 
's cooled nearly to congealing point and sprayed on 
(o a still cooler revolving drum, whcnco tho ” ice ” 
is scraped off as it is formed. The ” ice ” may bo 
comprossod into blocks if desired, — B. M. V. 

l/Kpiid-coolinij apparnfu.s. J. Eiger, Chicago, 111. 

U.rt. Pat. 1,323,587, 2.12.19. Appl., 24.1.18. 

'I'liK liquid to be cooled flows from an inlet at tho 
top of a casing down througli a perforated plate, 
around a nest of air tuhos, arranged transversely 
to tli<‘ current of liipiid, and to the outlet at tho 
Imttom of the casing. The inlet ends of the air 
tubes aro enclosed in a cliambor which has an 
o()eiiing for the inlet of cooling air, also one com- 
municating with the top of the liquid compart- 
ment and serving a.s an expansion vent. — B. ]\I. V. 

(U)oler fitr qases and vapours. E. Borgfried, Char- 
iot tenhurg. Ger. Pat. 313,958, 27.8.16. 

The cooler consists of an outer cylindrical vessel 
surrounding a cylindrical collecting vessel which 
extends upwuirds beyond the top of the outer vessel. 
Mixed ga.ses and vapours etc, are led into the pro- 
jecting upper part of the inner vessel, thus allow'- 
ing condensed liquid to run down into tlio lower 
portion, whilst a connecting pipe permits tbo 
passage of uncondensed vapours and gases to the 
annular cooling space surrounding the inner vessel. 
Uneondense*!^ gases finally pass away by an exit 
arranged near the bottom of tho outer ves.sel. The 
upper part of tho inner v<\ssel may he provided 
with n .separator w’herchy heavi<'r licpiids such as 
tar may be eoliectod in the inner vessel, whilst 
lighter liquids, such as ammonia litpior, are run off 
by a suitable pipe. — T. St. 

Coofiruj apparnfns composed of separate tubes. 
Bergedorfer Eisenwerk A.-G., Sande. Ger, Pat. 
314,124, 1.2.18. 

The apparatus consi.sts of separate tulxs arranged 
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horizontally in a vortical piano and supported at 
the ends by two vertical members Avhich consist each 
of one piece only and are bored out lengthwise 
through the centre. The horizontal tubefl pass 
completely through one vertical boring^ alternately 
at opposite ends, and just to the inner wall of the 
other vertical boring. The ctkIs of the tubes which 
pass through the vertical boring are provided with 
holes in the upper side to afford communication 
with the vertical boring. The cooling liquid passers 
left and right through successive horizontal tu1)es 
in its passage from tlio bottom to the lop of the 
apparatus, and the necessity of making water-tight 
joints is obviated.- T. St. 

Heat iiitercluinfjnuf appnrafux. K. L. Pease, Dar- 
lington. Kng. ‘Pat. Id5,27-1, 1S.11.18. (Appl. 
18,910/18.) 

A NUAIBKR of verticid heat-radiating eolumn.s are 
arranged so that the air or other iliiid to l)e lieabe<l 
pa.s8e.s up tliem both inside and out. The vertical 
columns are heated by a hot Iluid passing through 
suiKirposcd horizontal tub<AS in good metallic con- 
tact with the vertical tul)es. Various diaphragms 
or concentric tube.s may bo placed within and 1 j<'- 
tw'een the vertical tubes to ineroaso the radiating 
surface. — B. M. \'. 

Gvimliim, cruahiiKj, and pnf rerisimj mills. .1, F. 
Wake, Darlington. Eiig. I’al. 105.022, 20.11.18. 
(Appl. 10,770/ IH.) 

A SKiiiKS of loose rings running one within another, 
the outer diameter of one Ix'ing less than the inner 
diamet<?r of the next, are contained in a easing, 
the axes of all being substantially horizontal. The 
casing is rotated and grindijig takes place betwxs n 
the cylindrical facKs of the rings, which may lu> 
slightly tapered (say 6 0 to the axes.- B. M, V. 

dentrijxujnl attritional pulveriser. ,1. H. and .1. 
Macartney, A.s.signors to H. T. Kudisill, Las 
Angeles, Cal. Pei.ssue 11,764. 2.12.10, of I'.S. 
Pat. l,2.')0,0iy, 10.1.18. Appl,, 10.8.18. 

Tut: pulveriser comprises two rotary hollow dished 
m(Mul>ers })laced face to face so as to form a shallow 
horizontal circular chamber. The two dished mem- 
bers are slightly separated so a.s to form a narrow 
}x>ripberal outlet from the chamber. Afaterial to 
be pulv(‘riscd is supplied to the chamber tlirougli 
the hollow' shaft, and is thrown agjiinsb tlie outer 
w'all of the chamber by centrifugal force. The two 
dished members rotate in opposite directions. 

— W. F. F. 

Corrosion in steam turbine plants; Method of pre- 
venting . A. dude, and Beiliss and Morcom, 

Ltd., Birmingham. Kng. Pat. 135,452, 27.8.10. 
(Appl. 21,011/10.) 

Oil is admitU'd in regulated quantities to some 
point in the steam service of a turbine plant during 
the active period of servic<*.- B. M. V. 

V red pita! ing niateruds junn. solution; Vrucess and 
apjfHiratus far — - 'f. B. Crowe, Victor, Colo., 

Assignor to The Merrill Co., San Francisco, Cal. 
U.S. Pat. 1,321,085, 18.11.19. Appl., 17.3.17. 
The precipitation proccs.s is facilitated by the 
simultaneous removal of gas from the solution, the 
presence of such gas interfering with the normal 
course of preci[>itation. (See also this d., 1018. 
626.4.)— D. F. T. 

Air drper. B. Macfadden, New York. F.S. Pat, 
1,322,804, 25.11.19. Appl., 25.3.10. 

Three vertical chambers are arranged side by side 
and separated by partitions having openings for 
the passage of horizontal endless belts of ab- 


sorbent material. The first chamber is provided 
with moans for projecting sprays of W'ater upwards 
from the bottom of the chamber, and the third 
chamber is provided with means for heating and 
drying the air at the bottom of the chamber. Hori- 
zontal baflle.s are provided in tins (chamber between 
the heating means and tlio lowest endless belt. The 
first chamber acts as an “eliminating” chamber, 
the .second as a cooling chamber, and the third as 
a drying chamber; a current of air pas.stis upwards 
through all the chambers. Tlio bedts are arranged 
so that each is out of alinement w’ith those imme- 
diately above and Ix'low'.- -W. F. F, 

tfoUd substances; Methods of obtaining from 

solutions carrying the same. G. A. Buhl, 
As.signor to The G. A. Buhl Co., Chicago, 111. 
U.S. Pat. 1,322,875, 25.11.19. Appl., 8.7.15. 

The solution, freed from air, is foixod through a 
coil heated to a temperature above its boiling point, 
where it is partly volatilised. The solution then 
passes into an expansion chaml>er, where it meets 
a current of air injected at a different angle, so 
that the two streams are mixed and the liquid 
evaporateil. Tho vapour is withdrawn from the 
eliambiT, and tlie solid partiides arc collected. 

— W. F. F. 

Condensing apparatus. K. W. Christie, Sowaren, 
N.J., Assignor to AVheeler Condenser and En- 
gineering Co., Carteret, N.J. U.S. Pat. 
1,323,013, 25.11.10. Appl., 20.2.17. 

.V NEMnEii of vorticiil eundenser tubes are arranged 
in a eylindrienl casing, and (he upper horizontal 
tuhe-()lale forms the liottom of ii superposed reser- 
voir. The condensi'r tubes terminate in the upper 
tubc'-plate, while a short vertical pipe of smaller 
diainet/cr projects upward from tlio mouth of each 
tuhe into the reservoir, thus allowing a Rtreaiii of 
water to (low dow'nward over tho inner surface of 
each eomlenscr tuhe. A current of air is passed 
upw'urd through the condenser tubes and short 
])ip('s into the atmospliere, and vapour to be con- 
densed is passed tlirough tlie space suri'oumling the 
condenser tubes.- \\\ F. 1’. 

Viltcr leaf ronstruci ion. E. .1. iSweetland, Afonl- 
(4air, N.V., Assignor to Unite<l Filters Corpora- 
tion. U.S. Pat. 1,323,421.2.12.10. Appl., 7.3. 16. 
Tiik filtering fabric is stretched on both sides of a 
circular ring and is turned over from both sides 
into a central ehniinel running round the outer 
periphery of the ring. 'The ring is surrounded by 
an outer clamping ring T-shaped in cross-scction. 
The central part of the T-soction fits into tlu* peri- 
pheral channel to secure tlu' fabric at its edges. 

TV. F. F. 

cuter press-plate. EnziiigcrAVcrkc A.-(L, Worms. 

Gcr. Pat. 314,520, 22.1.17. 
lx filter-press plates made of rubber or rubber sub- 
stitute iu the form of a corrugated slK*et with re- 
inforcing metal insertion fixed in an outer metal 
framo, the frame, together with a central metal 
portion, is constructed iu one piece with the metal 
insertion, and tho rubln'r or rubber substitute is 
lixe<l in place bv a process of vulcanisation. 

~ L. A. C. 

Filter; Ctate .metion irifh continuous dis- 

charge for crystalline material. Consolidiertt* 
Alkaliworke, Westeregeln. (Jer. Pat. 314,596, 
7.7.16. 

In a plate suction filter the thickness of the layer 
of dried material ready for removal is adjusted by 
alteration of the distance between the filter plate 
and the scraper. — L. A. C. 
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Drying-machine. H. Parker, Berlin, N.H., 
Assignor to Brown Co., Portland, Me. IT. 8. 
Pat. 1,322,813, 25.11.19. Appl., 13.4.16. 

Articles to bo dried arc conveyed into a drying 
chamber by a quick-moving conveyor and then 
transferred to a slow-moving conveyor moving en- 
tirely within the chamber. The articles are trans- 
I’orred from the delivery end of the latter conveyor 
to another part of the quick-moving conveyor, 
which removes them from the chamber. Supports 
are provided on the conveyors to receive and hold 
the articles.-- W. F. F. 

Dryer. .T. T. Le Messurier, Detroit, Mich. 11.8. 

Pat. 1,323,481, 2.12.19. Appl., 31.5.17. 

A CYLINDER having its curved surface formed of 
wire netting is mounted on a concentric perforated 
pipe, the common axis of both being horizontal. 
The cylinder is arranged in a casing having a longi- 
tudinal discharge conduit along the bottom and a 
removable receptacle for impurities mounted in the 
conduit. Air is drawn either from a heating device 
or from the atmosphere and forced into the pijK* 
and cylind<'r by a blower at one end. The pipe and 
cylinder may be rotated alterjiately in opposite 
directions.— AV. F. F. 

J >elLij(h'af iitn of i/uiferidh. Flektro-Osiiiose 

A.>G. (Graf Schwerin Ges.), llt'rlin. (jler. Pat. 
314,338, 14.7.17. 

The wet material is led from abov<* into a chaml)er 
with an outlet at tlio bottom, the chamlK'r being 
k('})t filled during the of)eration. The dchydrate<l 
material is deposited electro-osinoticn.lly upon a. 
seriee of parallel plates inside tlio chamber resting 
on supports below and all attached to a horizontal 
rod abov('. By manipulation of tliis rod the plates 
can be variously inclined to the vortical position, 
and the distance between contiguous plates will 
vary correspondingly, l)eing a maximum when the 
plates stand vertical. During the deposition of 
material between tlie |)latcs the latter are turned 
towards the vertical position to allow for the accu- 
mulation of deposiU'd material. AVhen deposition 
is complete tlu' chamber is emptied of litpiid, the 
plates are then further turned until they aro in 
vertical position, v hereby the deposit drops upon 
the floor of the chamber and can be remove<l. 

— H. .1. 11. 

fjiqiiPped iiasea; Vc.sse/ for transporting ainl 
stornta . \N . Bohn, and W. C. Heraeus 
G.m.b.H., llanau. (ier. Pat. 302,532, 27.8.1G. 
Tue actual container is sunanmdctl by several in- 
sulating jack<ds contained one witluii the other. 
Faeh jacket is filled with a gas such tliat tbe 
average tetnperatiire prevailing in the jackqi is 
>'ery sliglitly abov<' tlu' condensation point of the 
gas, and is packed wdth so much insulating material 
that the combination gas pins insulating material 
yields the maximum insulation effect possible. Each 
jacket varies in thickness according to the 
difference! in temperatuie bedween tlie inner and 
outer surfaces of the jacket at different points. 
Intermediati' spaces betwc'cn the jackets are pro- 
vided with tubes lending to the outside, whereby 
vapour arising in tbe container may be made to 
( irculate through more or less of the spaces before 
passing away. The rate of evaporaf ion of the con- 
tents of the vessel can thus be controlled within a 
wide range. The vessel is suitalde for containing 
nil liquefied ga.ses, including hydrogen.— T. St. 

Bakelite; Method of coating antoelares, ve.sseLs of 

niff at or wood, etc., with Arnstadier 

Malzfabrik H. 8. Winde«heim, and C. ten 
Doornkant-Koolman, Arnstadt. Ger. Pats, (a) 
304,319, 20.8.16, (n) 305,179, 31.10.17, and (c) 
307,699, 29.3.18. 

(a) The surface to be protected is roughened and 


coated, by spraying, with bakelite lacquer, and 
this, before having completely dried, is covered 
with a layer of bakelite paste. Both layers are 
dried together, the temperature being first 
raised gradually to 90° C., and then, after a short 
time, to about 160° C. The coating is mechanically 
' strong and resistant to acids and alkalis, (b) Pro- 
' jecting parts, such as rivet heads, rivet seams, etc., 
i are covered by means of a brush with a mixture of 
j equal parts of bakelite lacquer or enamel and bake- 
I lite pa.sto. Hardening is made to take place under 
j an air-pressure about half an atmosphere above the 
I vapour [)ressure of the volatile solvent (alcohol) in 
the bakelite mixture at the respective hardening 
; U>mperatures. The excc.ss pressure during hardcii- 
! ing prevents the formation of blisters in the hake- 
' lite coating, (c) With the object of heating uni- 
; Formly and simnltaneou.sly all parts of a vessel 
; which has l^eeri coated with bakelite, the vessel i.s 
enclosed in a sheet-iron container vvliich is provided 
at the bottom with a warm-air distributor supplied 
centrally with a current of warm air. — T. St. 

! (,'ases; Automatic means for neutralising . L. 

Beigfeld, Heidellx'i-g. Ger. Fat. 314,216, 11.10.16. 
An a(;id solution of known strength is brought in 
contact with the impure gas to be ueutruliBod and 
i is then added to an excess of a carbonate; the 
carbon dioxide liberated passes into a float con- 
trivance, which automatically regulates the valve 
for admitting the liquid for washing the gas. In- 
stead of treating the gas with an acid solution alone, 
both an alkaline and an acid solution of knovn 
strength, tlie latter in excc.ss, may be employed, 
and in this case tho two solutions aro mixed after 
acting on tho gas and tlion added to tho carbon a to 
.solution. Tlio motion of tho float, instead of 
directly actuating the inlet valve for the wash 
liquor, may actuate the inlet and outlet valves of 
a seexmd ves.s<'l provided with a float, which then 
controls the supply of wasli liquor, and, either by 
adjusting this float or by control of the outlet for 
the carbon dioxide, the gas may lie brought to any 
desired strength of alkalinity or acidity instead of 
to the neutral point. — Ji. A. C. 

Mixing liquids and solids in powder or granular 
form. O. Stier, Heidelberg. Ger. Pat. 314,412, 
4.8.17. 

The ma ferial is thrown outwards from a rotating 
<lisc or fan ui»on the walls of an enclosing chamber 
of funnel-shaped constnic'tioii below so ns to collect 
tlio material again. The angular velocity of the 
revolving parts can he varied at will. To avoid 
segregation of components of differing grades the 
discs must he suitably constructed and baffles pro- 
vided to cause the material to bo intimately mixed 
while falling through the air. — H. J. H. 

Air or idher gases: Compression of with the 

addition of other previously compressed gas in 
the suction stroke. Melms u. Pfenninger Kom- 
inanditges., Muiichen-Hirsehau , and F. Gen.s- 
heirnor, Fiume. Ger. Pat. 311,198, 21.8,17. 
Addition to Ger. Pat. 301,021. 
d'uK original process is one in which tlic ordinary 
air or gas compression cylinder is equipped with an 
auxiliary cylinder in whicli additional gas is coni- 
pres.sed to ‘ai. intermediate prf*ssiire quite inde- 
pemleutly. The additional gas is drawn into the 
main cylinder towards the end of the suction stroke 
and compressed on tho return. 3'ho compression in 
tho main cylinder is therefore assistc'd by the com- 
' pression in the auxiliary cylinder. In tho present 
: patent the apparatus is so constructed that tho 
I main piston operates botli the compro.ssion of the 
addition gas in the auxiliary compressor and its 
transference after cooling to the main cylinder 
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Absorption apparatus; Tubular packing for . 

Deutsche Ton- und Steinzeugwerke A.-G., Char- 
lottenburg. Ger. Put. 314,697, 14.10.16. 
Stoneware tubcxs for packing absorption apparatus 
and the like are provided inside with baffles, some 
of which are inclined so as to form pockets in 
which liquid collects. A number of layers of the 
tubes are arranged one above anotber, and the 
liquid passing down the apparatus splashes on to 
the liquid collecting in the pockets and also on to 
the walls of the tubes, thus effecting good contact 
between liquid and gas.^ — h. A. C. 

Heating liquids rlfctriralh/ ; [Liquid-tight in- 
sidating joints in] apparatus for — . G. Bella- 
viti, Milan, Italy. Kng. Pat. i;t5,22r), 2.11.17. 
(Appl. 16,017/17.) 

High-temperature reactions; Apparat us for con- 
ducting . N. Tc.strup, Assignor to Techno- 

Chcmical Laboratories, Ltd., London. 11.8. 
Pat. 1,322,662, 26.11.10. Appl., 10.3.18. 

Ske Eng. Pat. 116,087 of 1017 ; this J., 1018, .367 a. 

J)esiccafion of air or gases. G. Claude, As.signor to 
Ij’Air Liquide (Soc. Anon, pour FEtude et T 
Exploit, (les Proc. G. (3audc), Paris. U.S. Pat. 
1,32.3,014, 26.11.19. Appl., 5.6.14. 

See Eng. Pat. 11,094 of 1914; this J., 1914, 907. 

Separation of substances of different specific gravi- 
ties, such as fine coat or ores and the like; Ap- 
paratus for , ,7. M. Draper, Bridgend. 

U.S. Pat. 1,323,174, 26.11.19. Appl., 12.11.17. 
See Eng Pat. 111,826 of 1917; this J., 1918, 46 a. 

Loose material; Transference of . (>, E. Blvth, 

Stockton. U.S. Pats. 1,323,243 ..nd 1,323,244, 

2.12.19. Appl., 9.6.17 and 18.9.18. 

See Eng. Pat. 104,776 of 1916 ; thi.s .1., 1917, 636, 

Air or other gases; Apparatus for treating — . 
W. H. Yardlev, Sheffield. U.S. Ibit. 1,323,666, 

2.12.19. AppL, 20.3.18. 

See Eng. Pat. 116,512 of 1917; this J., 1918, 453 a. 

Pimpinjr [coirosivel liquids; Apparatus for . 

A. H. Human, Gerrards Cross, Assignor to 
Kestner Evaporator and Engineering ('o., Ltd., 
London. U.S. Pat. 1,323,864, 2.12.19. Appl., 
13.3.18. 

See Eng. Pat. 115,2,54 of 1917; this J., 1918, a58A. 

Extracts, infusions, or decoctions ; Apparatus for 

enabling to he obtained in a continuous 

manner. P. Kestner, Paris. U.S. Pat. 
1,325,298, 16.12.19. Appl., 11.2.19. 

See Eng. Pat. 132,075 of 1918; this J., 1919, 761 a. 
Mixing apparatus. Eng. Pat. 136,614. See IX. 

Apparatus for measuring charges of gas, Eng, 
Pat. 134,615. See XlXn. 

Pyrometric method. U.S. Pat. 1,323,300. See 

XXIII. 


lU-FUEL; GAS; MINERAL OILS AND 
WAXES. 

Coal; Ozonisation of susjiended in non-aqueous 

media. F. Fischer and H. IVopsch. Gcs. 
Abhandl. zur Keiiiitnis der Kohle, 1910, II., 
160—168. Cheni. Zentr., 1910, 90 , IV., 842— 
843. 

“ Soft ” coal suspended in chloroform was rapidly 
attacked by ozone with simultaneous chlorination 
and a considerable increase in weight. The pale 


brown reaction product was insoluble in chloro- 
form, soluble in alcohol, less solublo in acetone, 
acetic aidd, and ethyl acetate, sparingly soluble in 
ether, water, and aqueous acias, but soluble in 
aqueous alkalis. When suspended in carbon tetra- 
chloride (!oal wa.s not affected by ozone. In glacial 
acetic acid a reaction readily occurred and, on evap- 
oration of the acetic acid in vacuo, a syrup was ob- 
tained from which ether precipitated a lignt brown 
strongly acid substance, the solubility of which in 
water increased with incroasing duration of the 
ozone iroatinent. The yellow-coloured solution 
darkened on boiling, and had a strong odour of 
caramel. By the action of diazomethane on these 
products (^ompoiincls of the nature of esters were 
obtained, insoluble in soda. The substance remain- 
ing dissolved in the acetic acid after precipitation 
Avith ether yielded a dark reddish-brown mass con- 
taining small quantities of oxalic acid. The main 
portion consisted of readily decomposable coloured 
substances of strongly acid character, insoluble in 
organic solvents, whi<-h formed with most metallic 
salts compounds insoluble in acetic acid. The 
ozonisation of lignite in acetic acid was analogous 
to that of ordinary coal. Oxalic acid was tho 
primary product of the prolonged ozonisation of 
coal, hut the oxalic acid was itself partially 
destroyed by ozone. — J. F. B. 

Low temperature carbonisation. Tern. Ber., 1919, 
52, 1836. 

Factouy plant embodying the features described 
by Fischer and Ghiud (this .1., 1919, 563 a) was 
constructed by Tern lus early as 1910. — .1. C. W. 

Ignition-temperatures [of gases']; Determination 

of by the. soap-bubble method. A. G. White 

and T. Price. Chcni. 8oc. Trans., 1919, 115, 
1218 1261. 

'I'liK soap-bubble method for the determination of 
the ignition-jtemperature of mixtures of inflam- 
mahlo gas<'s (.MeDavid, this J., 1917, 1264), 
in Avhieh a soap-bubble containing tho vapour 
is made to impinge on a heated wire coil of known 
temperature, has lieen applied to determine the 
ignition tem|)eraturt^ of certain mixtures of ether, 
benzene, light petroleum, and hydrogen with air. 
.\fter careful standardisation tho results given by 
this metho<l were found to be affected by tho phy- 
sical state of tho igniting surfac'c and tho naturo 
t)f the material of which it was made. Even tho 
addition of small (piantities of tho salts used for 
standardisation purposes altered the results 
obtained. The ignition-temperature of a particular 
gas mixture often varied by more than 160° C. as 
determined by two different coils, and the results 
indicate that tho method is not trustworthy even 
for comparative purposes. — E. II. II. 

I Dehydrogenation of hydrocarbons by means of 
' palladium-black. J. Tausz and N. von Putnoky. 
Ber., 1919, 52, 1573—1683. 

; A METHOD IS described by which cyclohexane's can 
! Ika estimated in mixtures with paraffins, depending 
j on a measurement of the hydrogen liberated when 
i a convenient quantity is circulated over a specially 
i active palladium-black maintained at 270°— 300° 0. 

I Cyclobexanos are completely converted into ben- 
j zones in this way, but the paraffins themselves also 
I produce a little hydrogen, an equilibrium with the 
j olefines l>eing established. The volume of hydrogen 
; produced by the cyclohexanes, however, is nearly 
20 times that developed by equal quantities of the 
i paraffins under the same conditions, so that quan- 
! litative results are obtained with a fair degr^ 

I of accuracy if there is more than 1% of the cyclic 
' hydrocarbons in the mixture. As an example of 
the application of the method, the proof of the 
presence of cyclohexane in a sample of hexane from 
American petroleum is given. Whereas 30 c.c. of 


Cl. Ha.— FUEL; GAS; MINERAL OILS AND WAXES, 



Yol, XXXIX^ No. 2.1 


Cl. ILl--FUEL, GAS i MINERAL OILS AND WAXES. 


55 a 


synthetic n-hexane only gave 338 c.c. of hydrogen, 
30 c.c. of the natural oil gave 446 c.c., correspond- 
ing to 2*4% of cyclohexane in the sample. (See 
further, J. Chem. Soc., 1920, ii., 61.) — J. C. W. 

Jchthyoi oils. Chemical constituents of the 
bituminous tar oils rich in snl 2 )hur. III. H. 
Schcibler. Ber., 1919, 52, 1903 — 1910. 

The purification of the crude oil is effected a.s fol- 
lows. The oil is heated with soda-lime, whereby 
it losc.s its obnoxious odour and becomes paler and 
more mobile. Then it is washed with dilute sul- 
phuric acid, dried, and heated with sodium in a 
(Uirrent of ammonia gas. After this it contains 
only a small quantity of a ketonic substance, which 
is destroyed by means of magnesium methyl 
cblorido, and finally the oil is fractionated from 
sodium. ■ A specimen of crude oil from the south 
of Franco gave nearly half its weight of a pleasant- 
smelling liquid, containing only carbon, hydrogen, 
and sulphur, all hut the highest fractions being 
colourless. (See also J. Chem. Soc., 1920, i., 74.) 

—.1. C. W. 

M anion ivox; Behaviour of loirards ozone, , 

F. Fischer and H. Tropsch. (los. Abhandl. zur • 
Kenntnis der Kohle, 1919, 11., 162 — 172. Chem. ' 
Zentr., 1919, 90, IV., 847. 

Dark brown, powdered montan wax, suspended | 
in carbon tetrachloride or glacial acetic acid, was , 
changed to a light brown product by the passage of 
ozone for a short time, but after prolonged treat- | 
ment prodinds were obtained which were soluble in : 
dilute alkalis, whereas montan wax itself is saponi- 
jiable only on boiling with caustic soda under prc\s- i 
sure. Apparently the esters arc decomposed by the 
action of the ozone with the formation of acids. 
The product obtained from niontan wax in carbon 
tctrachloriiie was of a waxy nature, and on melt- 
ing with water the latter showed a weak peroxide 
reaction ; the waxy product could bo fractionated 
by dissolving in alcohol, some of the fractions still 
containing neutral constituents. Montanic acid, 
which was isolatisl from the products of the saponi- 
fication of inontan wax, is also attacked by ozone in 
the presence of carbon tt'trachloridc, giving acids , 
of lower molecular weight which form typical soaps 
with alkalis. When finely-powdered montan wax, 
suspended in aqueous caustic potash or sodium car- 
bonate, was treated with ozone, no soluble products 
were formed after 21 hours. On melted montan wax 
ozone had only a bh iiching action. — J. F. B. 

Oiliness and iiibricntion. Deeley. See I. 

Trviitrotohtene from jictrolerun spirit. Berl and 
Ziffer. See XXII. 

Patents. 

Damp prat ; F reparation of — /<>/• the manufac- ^ 
lure of producer (/as. S. C. Davidson, Belfa.st. 
Eng. Pat. 135,348, 23.12.18. (Appl. 21,502/18.) ! 
d'liE moisture in peat as tiikcn from the bog cannot 
be reduced by mechanical presstue below about | 
65% without losing large (piantities of valuable 
organic matter along with the expressed moisture, j 
If, however, the peat is thoroughly mixed to a j 
])utly-like mtuss with enough lime to render the | 
mixturo distinctly alkaline, say 5%, the oily and 
resinous matter is coagulated, and the water con- 
tent may Ik‘ reduced to 30 — 3«>% by mechanical 
means. — B. M. V. 

Pent briquettes; Manufacture of . A. 

Pfisterer, Munich. Gcr. Pat. 313,892, 19.5.18. 
Prat, humus, or the like is dehydrated by means of 
cloth-covered press rollers ana mixed in a spiral 
mixer with a meal prepared from weeds or sub- 
stances containing lichcnin. The meal absorbs 


I water readily, and the mass becomes so stiff that it 
I can easily be pressed into briquettes.— D. W. 

I Heating flues for combustion of gaseous, vaporous, 
; or dust fuel, or for heatimi leith waste gases. 
I W. E. Davies, Penygrnig, S. Wales. Eng. Pat. 

I 135,549, 24.10.18. (Appl. 17,357/18.) 

A BAND of flues lies betwccui two parallel stretcher 
strips or conccntrically-curvcd walls, 3 and 4, of 
brickwork, and consists of two alternating sub- 
w'ries of flues, 1' and I", forming together a primary 
series of hues, and a secondary series of flues, 2. 
Both sets of flues of the primary series may bo 



used as combustion chambers, or alternate ones 
may Ik' used as waste heat flues. By a suitable 
arrangement of primary and secondary flues the 
g«ases, after 4)urning in the primary flues, aro sub- 
divided and sent in tho opposite direction through 
tlie fKHondary flues. Tho arrangement is intended 
to withstand tho contrnction and expansion caused 
hy the reversal during a change-over period in 
coke-ovens or vertical gas retorts of tho regenera- 
tive typo. — W. P. 

Coking process. W. B. Marquard, Easton, Pa. 

IT.S. Pat. 1,323,711, 2.12.19. Appl., 2.1.19. 

A BATTERY of cokc-ovcius is arranged in a series of 
groups, each containing the same odd number of 
ovens. Tho ovens aro so charged and discharged 
that when ono oven has complotcxl a run and is 
being discbarge<l, each of the two ovens imme<liately 
adjoining the first ha.s been running for such a 
time that the sum of these times is together equal 
fo t)u' time taken hv the first for a complete run. 

— W. P, 

(las producers. D. J. vSmith, London. Eng. Pat. 

135,319,28.11.18. (Appl. 19,697/18.) 
Alternative means ar<* provided for meeh a ideally 
operating a prwlueer of the type deserihed in Eng. 
Pats. 120,599 and 121,446 (this J., 1919, 5 a) in 
order that it may Ix^ operated independently of the 
internal eombustion engine to which the producer 
supplies gas. A steam engine mounted on the pro- 
ducer is suiipliotl with steam from a boiler heated 
by tho prod.ueer. Tho steam engine operates tho 
fuel feed, the ash discharge, and the pump for the 
water supply mcehanically and continuously. 4h<> 
air supply may he controlled independently of tho 

I steam supply. — W. P. 

I (las producers. D. J. Smith, London, Eng. Pat. 

I 135,643, 9.12.18. (Appl. 20,136/18.) 

Swivelling means are provided at the ton 
producer, by means of which the lower fuel-fwd 
tube may be readily displaced and a smoke pipe 
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or flue caused to register with and cover the fuel- 
feeding aperture. A slot arranged in some part of 
the feed pipe is fitted with a glass or other trans- 
parent material to enable the fuel to be watched. 
The invention is applicable more particularly to 
self-propelling vehicles (see Eng. Pats. 120,599 and 
121,446; this J., 1910, 5 a), and the .slot is so placed 
as to be within view of the driver of the vehicle. 

^W. P. 

OUt and semi-coke; Method, for uhtmnimj from 

coat in rotating distillation ajijniratns. F. 
Fischer, jV.lulheim. (Jer. Pat. 299,191, 14.11.16. 
Whilst the coal in tlie ndort is in a plastic con- 
dition it i.s rolled into a compact mass by a ma.ssivi* 
iron roller which is cialKidded in the diarge. AVith 
a cylindri(!al retort To ni. long and 0’5 m. in 
diameter, and a roller 01 m. in diameter, 15 kilos, 
of gas coal yields ll’d kilims, of smni-coke, and l o 
kilos, of tar oils with a cjjilorific valll(^ of HJOO cals. 
The serni-coke is a transpuntable, dense, smokeless 
fuel. — T. »St. ^ 


end of a rotary drum, and in the course of ite 
passage through the drum it is subjected to a 
gradually increasing temperature and discharged 
at the other end, the resulting vapours being 
drawn off in the usual manner. The drum is 
divided into several sections, each surrounded by 
;i separate heating chamber in which the tempera- 
ture is raise<l to the desired degree. The shale 
i.s fed to the drum and the gase.s and the residue 
are withdrawn all under exclusion of air.— J. V. B. 

Cooler. Gi-r. Pat. 313,958. *S'cc I. 

Snl}thtir compounds. Ger. Pat. 309.159. )See VII. 

'urififinif ligiiids. II. S. Pats. 1.32fl.239, 1,323.251, 
and 1.323,256. ,S!ce XIXb. 


IIB.-DESTRUCTIVE DISTILLATION ; 
HEATING; LIGHTING. 

Patents. 


(las producers. II. j\I. Jversen, Graiulrup, Den- 
mark. Eng. Pat. I.35,33fh 11.12.18. (Ajipl. 
20,654/18.) 

Means are descrilied for improving the running 
conditions of prodneer-gas plant in which the fuel 
used, such as peat, ligiiiti', or wood, gives ri>e to 
a ga.s whieli is elcaned only with difliiailty. A pumi>- 
ing device forces the gas through a high column of 
washing fluid, a continuous circulation of gas hi'ing 
maintained bv means of a relief valve and l>ipc. 

W. P. 

Coal, wider or other f/(/.sf.s; Treahncnt of — - inul 
removal of substances conlained therein. A. .1. 
Pennington, Manchester, and A C. Lamb. 
London. Eng. Pat. 135,577, 25.1!. 18. (Appl. 
19,386/18.) 

Condensed oils of the pyridine .and analogous 
series, obtained by the destructive distillation of 
bones or leather, ar<» utilise<l for removing naphtha- 
lene and anthracene from coal gas, or for enriching 
coal- or water-gas. Tlie carbonaceous residue from 
the di.stillation of bones or leather may be treated 
nith steam '.viiil.st still in thi' heated retort for the 
jiroduction of water-gas. — AV. P. 

Petrols, petroleums, henzoLs and the like; Process 
and apparatus for the continuous fractional dis- 
tillation of , E. Ihyhet et Fils et Cie, Paris. 

Eng. Pat. 117,615, 22.6.18. (Appl. 10,341/18.) 
Jut. Conv., 3.7.17. Addition to Eng. Pat. 9083 
of 1914. 

Jn an aiipar.itiis for the. continuous fractional dis- 
tillation of petroleum and the like, of the type 
<leNcril>od in the chief patent (see Fr, P:il. 
ot 1913; this J., 191 1, 954), the oil, ufter dehydru- 
tion, is heate<l under atmo.s])hcric pressure in a 
plate column in which the lighter fractions are 
separated; the ro.sidual oil is then distilled under 
vacuum with multiple (triple) heating effect for 
.separation into different fractions.— l^. A. C’. 

Shales and coals, Treatment [ distill at ion'] of . 

D. E. Day, AVashingtou, D.C. F.S. I’at 
1,3211,681, 2.12.19. Appl., 4.3.18. 

Hot fl uc gases containing not more th;jn a trai'c of 
oxygen are utilised for distilling off the hydro- 
car^n oils from shales. These gasis are passe*!, 
together with sLarn, through the material, which 
is subjected to agitation as it passes through the 
ictort. — W. P. 

Shale oils; Process for obtaining in rotary 

carbonising retorts. Kdnigl, Bau- und Berg- 
direktion, Stuttgart, and Zeller und Gmelin, 
Eislingen. Ger. Pat. 303,803, 1.3.17. 

The shale is conveyed continuously to the upper 


Cellulose-containing miderials peat]; Treat- 
ment Iwet-carhonising] of N. Tostrup, and 

AVoicarbonizing, Ltd., London. Eng. Pat. 
135,578, 25.11.18. (Appl. 19,389/18.) (See also 
Eng. Pat. 18,030 of 1911 ; this J., 1914, 912.) 

Peat is wct-carboniscd in suitable apparatus at 
llio lowest economical temjicrature. The resulting 
mass is filtered, the press eflluent evaporated, pre- 
I'crahlv in njiparntus of the tvpc described in Eng. 
Pats. '12,462 and 22.670 of 1911 (this ,1., 1912, 
971 : 1913, 18.3), and the iicid recovered from tlie 
steam or coneenirated in the li(|Uor, Tlu^ recovered 
acid is added, together with any additional acid 
required, to a tresh batch of peat. The process 
results in a great saving of heat. — AV. P. 

Peat, hrown-conl, lignite, sapropel, oil-shales, wood, 

etc.; Treatment [dist illation \ of . C\ 

Francke, Berlin. Ger. Pat. 314,337, 2.11.17. 

Peat or othm* material is lieatcd in slowly-revolving 
drums provided at tlie siiles with tubes for leading 
g.'is to and .away from the drums. The material is 
first dehydrated and then distilhxl at temperatures 
up to ('. The drums are heated from below 
by gas arising from the distillation, after treat- 
riient for the recovery of comletisnhle products. 
Material containing 35‘' of water can lx* treated in 
two hours.- -T. 8t. 

Pemocing go.se.s [from X-ray tuhe.'i]; Method of -- -- 
and afiparatus produced thereby. AV. D. 
C'oolidge, iSchonectady, N.A\, Assignor to General 
Electric Go. U.8. Pat. 1,323,83(3, 2.12.19. Apid., 
6 . 10 . 10 . 

See Eng. Pui. 1(19.358 of 1916; tliis .J., 1917, 1088. 

Tar-containiug litjuids. king. Pat. 120,558. .SVcjlf. 

J/ufuors from strnir paper tnctories. Ger. Pat. 
314,051. Per \. 

Tung.dfu. (ior. Pat. .306, .364. See X. 


III.-TAR AND TAR PRODUCTS. 

if lobehzenr ; Determination of the course of th<' 

udalytic reduction of . F. F. Nord. Ber.. 

1919, 52, 1705—1712. 

/i’-PiiKNYLiiYDRoxYLAMiNi-; i.s known to play an im- 
portant part in the chemical or electrolytic reduc- 
tion of nitrobenzene to aniline, and experiments 
Were mado to determine whether it is formed inter- 
mediately during catalytic reduction. o-Nitro- 
benzaldchyde and o-nitroaceiopheuono were shaken 
with hydrogen and colloidal platinum, and by 
stopping the reduction after two molecular proper- 
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tions of hydrogen were abflorbcd the author was | in the liquid sepurak's, and a clear solution free 
able to isolate anthranil and inethylanthranil, j from tar is drawn olf continuously ; cresol contain- 
reapectively, these being the internal condensation j ing tar in solution is drawn oft’ from the space 
products of the phenylhydroxylamine derivatives. below the packing, and is nuriftcd hv distillation 
(Compare J. Chem. Hoc., 1920, i., 21.)— J. C. AV. ‘ — L. A. 0. 


rhthalic anhydride. 11. MeUing yoint of pure 
phthaCio anhydride. The sy.'itcni: plithalie 
anhydridc-phihalie acid. K. 1*. Alonroe. 

J. Ind. Kng. Choni. 1919, 11» 1116--1119. 

Phth.vlic anhydride made by the. catalytic oxidation . 
of naphtlialcne (Gibbs; this J., 1918, 084 a) shows 
a m. pt. (130° C.) about three degrees higher than ' 
that previously recorded. In producing still iiurcr 
preparations the material was warmed for o hours 
in a vacuum oven at 80° C., and twice sublimed 
HI vocuo in the prcBonce of phosphorus pentoxidc. 
No dift’crcnccs were observed by analysis or in the 
m. pt. of the first and second sublimates. A dif- 
Jerential method of titration was devised by Adorns 
111 which O'o grm. of the sample was dissolved in 
oO e.c. of acetone, a few drops of a solution of 
Bromo - ])hoiiol Blue (tctrabromophcnolsulphon- 
phthaJein) added, and the solution titrated with 
4// 10 normal potassium pbthalate solution in 80'/ 
alcohol. In the presence of phtbalic acid the end- 
point of the titration is reached when sufticient 
phthalate ha.s bwn added to produce the acid phtha- 
late, and a further addition caus<'s the colour to 
change to indigo-blue. Tested by this method the 
second sublimate of phtbalic anhydride was found 
to contain less than 0*1 % phtbalic acid. The melt- 
ing point n as found to lu* 130'84° C. Mixtures of 
weighed quantities of pure phtbalic acid and pure 
phtbalic anhydride were tested in the same melting- 
point apparatus and the results plotted in freezing- 
j)oint curvaes. Jt was found that the eutectic tem- 
perature (1‘29’71° C.) corresponded to a mixture 
loiitaining T90 ' of jilithalic a( id. Owing to the 
readiness with which this acid decomposes near its 
melting point into phtbalic anhydride and water, 
<liroct determinations only afford an apjiroximation 
to the triu' m. pt. By graphical extrapolation the 
m. pt. of i)Ui'e phtbalic acid is indicated to h(‘ 
208° ±2° V.-C. .A. M. 

rhilialiv anhydride. III. The systc ni : naphlhahnr- 
phlhahr. nnh yd ridr . Jv. B. Alonroe. •!. Ii.d. 
Kng. Chem., 1919, 11, 1119-1120. 

Mixturrs of pni ' naphthalene (m. pt, 8005° Cb) 
and phtbalic anh.'drhle (m. pt. 130‘81° C.) were 
4 xamine<l, and the freezing-point curves for the 
'.Vslem ])lotted. The (nitectic temperature. G. 

( orrtxs])onded to a mixture containing 29T),' of 
jih'halic anhydride. No ovidonee was obtained ol 
Hie existence of solid solutions. (See also J. Chem. 
Soc., Fel)., 1920.) - (b A. M. 

l*,\TKNTS. 

Tar; liunoviHu the - — from {ar-oaifai ning 
liguids. F. Baibet et Fils et Cie., Paris. Kng. 
Pat. 120,558, 9.10,18. (Appl. 10,157/18.) Int. 
Conv., 11.10.17. 

Aoukous solutions eontaminated with tar, e.g., the 
pyroligneous liipiid obtained in tlie distillation ot 
wood, are treate<l with organic, liquids insoluble in 
water but capable of readily dissolving tho tar, 
such as cresol or the like. A eylindiical vessel is 
paekeil with porcelain balls, quartz, or coke sup- 
ported by a perforated iron pbitc placed a short 
distance above the liottom of the vetwel, and an 
open space is also lelt at the top of tho ves.se 1. 
Cresol and the aqueous liquid are admitted through 
the side of the vessel by iiihds situated 
near the top and bottom of tho portion nllod with 
packing; the aqueous liquid rises and is scrubbed 
by the descending stream of creeol. In the own 
space at the top of the veesel any cresol suspended 


Wood tar; Extraction of higher fatty acids and 
other orgame acuh frooi — ]<] Bornstein, 

Berlin. Ger. Pat. 314,3.>8, 20.1.17. 

Tub tar is fractionally dislillcd under reduced pres- 
sure and the fatty acids in tlu' fraction boiling at 
190°— 235° C. at lo mm. are extracted in the usual 
manner. Tho yield varies with the nature of tho 
tar. One kilogram of a ernde pine tar yielded 
approximately 28 grms. of oleic acid, 48 grins, of 
palmitic acid, and a small quantity of liquid niul 
solid ahietbr acid; arachidic sn'id was present in 
the fractions of higher boiling point, — D. F. T, 

Stdphonaiion of hyd roca rhonH irith suljdiur iri- 
oxide. C. It, Downs, Cliftside, N.J., Assignor to 
The Barrett Co. U.8. Pat. 1,321,994, 18.11.19. 
Appl., 11.0.19. 

An aromatic hydroearbon wliilst in the state of 
vapour is snliibonated with a gas containing sul- 
phur trioxidc. — J). F. T. 

Mitro conipound.i; jrrocess for the production of 

, L. .7. ,1. Perriiche, St. Gervais, France. 

n.S. Pat. 1,325,108, 10.12.19. Appl., 19.8.18. 
Skr Kng. Pat. 131,982 of 1918; this J., 1919, 812 a. 

Jli.st illation of benzols, itr. Kng. Pat. 117,615. 
Sec 11 A. 

Purifying liquids. U.vS. Pats. 1,323,239, 1.32^3,251, 
and 1,323, 256. See NIXn. 
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.iiizarin ; .'\elion of potassiu m hypochlorite on 

in (dkntinr .solutions B. Sclioll, Ber., 1919, 52, 
1829—1830. 

Alizarin i.s oxidised by hypochlorite in potassium 
hydroxide solution, the bluish-black potassium salt 
of 3.4 .3' .4'-tetrahydroxy-2 . 2'-diaiith raq u iuonyl he.- 
ing formed. This is much poorer than alizarin as 
a. mordant dye. When distilled with zinc dust, in 
an atmosj)h<‘re of hydrogen, under reduced pressure, 
it forms 2.2'-dianthryl,^ and when heated with zinc 
chloride it loses water and gives 4.4'-dihydroxy- 
2.2'-dianthraquinonylene-3.3'-oxidc. (See further , 
.1. (Mu'in. So<-., 1920, i., 04.) — 3. C. W. 


Phenols as inordanl dyes. P. Albhlaii. Ber., 1919, 
r>2, 1730—1734. 

PiiENons which arc capable of forming internally 
complex salts impart more or less fjust shades to 
mordanted wool. 1.8-l)ihydroxynaphthalenc, o- ami 
/3-anthroIs, pheiianthraquinol, and 1.2-dihydroxy- 
naphthalene-4-sulpbonic acid give colours whmh are 
fast to air and light, boiling soap solution, or boiling 
N/l hydrochloric acid. (Sec further, J. Chem. Soc., 
1920, i., 30.) M. C. AV. 


diphenyl methane dyes; Ponstitution of . H. 
Kauftiuaiiu. Ber., 1919, 52, 1421 1122. 

hiK hypscchiomic eftVxit of the introduction of a 

bird amino-group in Malachite Creen can only h) 

xplaiiRxl on electrochemical lines. By 

dichler's ketone into the chloride .and condensing 

his with m-ilimethoxylxmzene »» 

iliiminium cl.loride a lompaiind la 

Avo mothoxy groups m the third nucleus ot 

Malachite iiLn. nanu-ly. C 

!«.4*-<liniethox,vtriphon,ylcarl>iiiol, m. pt. 

(olutions of this white siibstiince have the foUowmt 
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colours; dilute acetic acid, bluish-green; dilute 
mineral acids, red, becoming bluish-green on dilu- 
tion; concentrated sulphuric acid, orange 

— J. C. W. 

Phthalic anhydride ; Condensation of with 

phenols in the presence of alnnnnium chloride. 
F. Ullmann and AV. Schmidt. Bor., 1911), 52, 
2098—2118. 

HvDHoxyBENZOYTiBKNZorc acid dorivative.s arc pre- 
pared in unil'ormly good yield by the condensation 
of phenols with plithalic anhydride by moans of 
aluminium chloride in preseiu'c of acotylene tetra- 
chloride ns solvent. The carhony 1-group of the 
phthalic anhydride aitaohos itself for the most part 
to the carbon atom in the ortho-position to the 
hydroxyl-group of the phenol. Starting from totra- 
chlorophtlialic anhydride, o-hydroxybenzoyllK‘nzoi(r 
acid derivatives arc almo.st exolusively obtained 
which aro readily ('onverted hy alkalis into xanthono 
derivatives. Phthalic anhydride and p-oresol 
yield f)'-inethyl-2'-hydroxy-o-benzoy]l)(‘nzoi(; acid, ■ 
(■^H,(CHJ(OH).C().C,;H^.(’()^.ll, eolourles.s pris- 
niatic crystals, m. pt. 19^^—195^ C., which is eon- ! 
verted by sulphuric; acid into l-hydroxy-4-methyl- i 
anthra(iuinone, reddish-yellow noodles, m. pt. 
175° C. 2'-Hydroxy-4'-niethyl-5'-ehloro-o-benzoyl- 
benzoic acid, colourless [irisms, m. pt. 205° — 206° C., 
is prepared from p-chloro-^/f-cresol and is trans- 
formed by sulphuric acid monohydrate into 
]-hydroxy-3-metliyl-1-chloroanthraf|uinone, orange- 
red needlea m. pt. 177° C. The latter is converted 
by p-toluidine in the presence of copper powder into 
1 - hydroxy - 3 - methyl-4-p-toluidinoanthraquinone, 
bluish-violet needles, m. pt. 191° C. The chlorine 
atom can ho replaced by the hydroxyl-group by 
treatment with sulphuric and boric acids at 150° — 
360° C., whereby 1.4-dihydroxy-2-ii:ethylanthra- 
quinoiio (2-methyl((uinizarin), carmine*? ed needles, 
m. pt. 177° C., is formed. l-llydroxy-,3-methyI-4- 
toluenesulphonaminoanthraquinone, yellowish-brown 
needles, m. pt. 213°— 214° (’., is obtained by heating 
the hydroxymethylchloroantlira<|uinone with potas- 
aium acetate, p-toluenosulphoiiamide. and copper 
acetate in amyl ah;oholic solution and is hydrolysed 
to l-hydroxy-3-methyl-4-amino:inthraquinone, violet 
needles, ni. pt. 257°— 258° 0. When heated with 
potassium and copper acetates in the presence of 
naphthalene the hydroxymetbylchloroanthraquinone 
yields l-hydroxy-3-rnethylanthra((uinone, m. pt. 
178° C. The condensation of 7 )-cresol with tetra- 
ehlorophthalic anhydride gi^;es 2'-hyd roxy-5 '-methyl- 
3.4. 5.6-tetrnchloro-o-benzoylbcnzoic acid, rn. pt. 
232° — 235° C. according to the rate of heating, 
which is quantitatively transforiued by alkali car- 
bonate or hydroxide into 2-methvl-5.6.7-trichloro- 
xanthone-8-c*arboxylic acid, colourless prismatic 
needles, m. pt. 263°— 206° C. Under similar con- 
ditions ?7i-cre.sol give.s 2'-hydroxy-4-methyl-3.4.5.6- 
tetrachloro-o-ljcnzoylbenzoic .acid, pale v<'llow plates, 
m. pt. 226°— 228° C., which yields 3-methyl-5.6.7- 
trichIoroxanthone-8-carboxyIic acid, long, colourless 
prismatic needles, m. pt. ^54°— 256° C. (dccomp.). 
2'-Hydroxy-3'-mcthyl-3.4.5,6-tetrachloro-o-benzoyl- 
benzoic acid, yellow rhombic plates, m. pt. 222° — 
225° C. and 4-methyl-5.6.7-trichIoroxanthone-8- 
carboxylic acid, colourless prismatic needles, m. pt. 
270° — 273° C. (decomp.) arc successively prepared 
from o-cresol. Phenol yields 2'-hydroxy-3. 4.5.6- i 
tetrachloro-o-benzoy I benzoic acid, colourless, .shin- : 
ing leaflets, m. pt. 216°— 218° C. and 5.6.7-trichloro. ' 
xanthone-S^arboxylic acid, colourless prismatic ! 
needles, m.pt. 261°— 264° C., whilst ^ -naphthol gives ! 
2'- hydroxy -3.4.5.6-tetrachloro-2-a-naphthoylbcnzoic ' 
aeid, yellowish rhombic plates, m. pt. 214° — 217° C. I 
and 4'.5'.6' - trichIoro-1.2 - naphthoxanthone - I'-car- 
boxylic acid, needles, m. pt. 273°— 275° C. (der 
comp.). All the recoiled m. pts. are “corrected.” 

— H. W. 


Patent. 

Azo dyestuffs dyeing on mordants and process of 
making same. C. Jagerspacher, Assignor to 
Society of Chemical Industry in Basle, Switzer- 
land, U.S. Pat. 1,323,285, 2.12.19. Appl., 14.5.19. 
i Byestufi'S prepared by combining 1.8-dihydroxy- 
; naphthalcncsulphocarboxylic acids with aromatic 
i diazo compounds which do not contain a hydroxyl 
, group in tho o-position to the azo-group dyo wool, 

, in an acid bath, rod to blue tints. On subsequent 
i chroming of tho dyed wool, or by printing the 
! colours togother with chromium mordants on cotton, 
fast blue to black shades aro produced. — L. A. C. 

V.-FIBBES: TEXTILES; CELLULOSE; 
PAPER. 

Cellulose; Modification of in the beetling pro- 

cess. C. F. Cross. J. Soc. Dyers and Col., 1919, 
55, 271. (See also this J., 1919, 7 a.) 

Normal bleached cotton cloth was damped and 
beetled continuously iii a layer 2 ins. thick until 
tho libre was tendered up to the point of destruc- 
tion. In this treatment considerable heat was 
developini up to a maximum temperature of 200° C. 
The following results wore obtained on examination 
of the libre under tho action of sodium hydroxide 
solution of \7'a}\ concentration. Original cotton : — ■ 
a-cellulose, 99’7) ; /^-c'ellulose, 0'8%. Half-tendered 
portion: — a-cellulose, 92‘3 ; /K‘ellulos<^, 4‘9; hygro- 
scopic moisture, 3'6‘/o. Fully tendered portion: — 
a-cellulose, 78*0; /i-(*ellulos<‘, 16'2; hygroscopic 
moisture*, 3"3'’'. I'he results show that the 
desl roved fibre was not identical with the fine 
p(?w(ler previously descrilicd. — J. F. B. 

Cellulose; Colloidal . Jnvesfigafiotjs on the dis- 

sociation of mordant salts by cellulose. C. 0. 
Schwalbe. Z. angew. Chem., 1919, 32, 355 — 357. 
(See also this J., 1919, 8.58 a.) 

In the manufacture of “ pergarnyn ” (greaseproof) 
papers, Mitscherlich wood pulp is beaten in the 
hollander until it acquires a slimy condition. This 
type of wood cellulose is characterised by a rela- 
tively high (;u])ric-reducing value, and if hydro- 
cellulo.se or o.xycellulose be similarly beaten in the 
hollander, tho colloidal condition is reached far 
more quickly than in tho cause of cellulose itself. 
J\I»)reover, if a normal cotton cellulose with low 
cupric-reducing power he beaten, tho conversion 
into a colloidal condition takes very much longer, 
and when tho modification is ultimately effected the 
cupric-reducing power of tho product is consider- 
ably higher than that of tho original material. 
Hence it appears probable that the formation of 
colloidal cellulose by prolonged l)eating is connected 
with the production or presence of hydroccllulose 
and oxycelluloso. The slimy modifications of c‘ellu- 
loso exhibit typical colloidal properties; they dry 
lip ill tho air to tough, horny masses which swell 
out again considerably in an atmosphere saturated 
with moisture, hut if the colloid be dried at a high 
temperature it becomes irreversible, and the tend- 
ency to absorb moisture is strongly reduced. The 
gelatinous celluloses prcaluced by mechanical treat- 
ment arc different from those pr^uoed by tho swell- 
ing action of concentrated solutions of acids, akalis, 
or salts. Tho latter “ mercerised ” oolluloses are 
characterised by the formation of a blue compound 
with iodine reagents, whereas the mechanically pre- 
pared colloids have little affinity for iodine. On 
the other hand, the colloids produced by prolonged 
beating have a very pronounced influence in pro- 
moting tho di.ssociation of aluminium sulphate wiHi 
fixation of aluminium hydroxide, and this property 
is enhanced in the case of colloids produced hy the 
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mechanical treatment of hydrooellulose or oxycellu- 
lose. The diseociation of neutral aalts which takes 
place during the steaming or ageing of mordanted 
goods and the fixation of metallic oases and dye- 
stuffs are probably intimately connected with the 
formation of hydrocellulose or oxycelluloso or both. 
The conditions of the reaction have considerable 
influence on the result, and optimum effects arc 
obtained by restricting the proportion of water 
vapour present. The utility of the reaction, how- 
ever, is limited by the danger of tendering the fibre. 
Jn order to avoid this it may be possible to employ 
external applications of artificially-prepared hydro- 
cellulose or oxycellulose or to utilise the natural 
hemicellulo.ses, in which case it is to be noted that 
the colloidal properties of these substances can l)e 
developed by pressure, whereby a gelatinous 
modification is produced. Possibly the merits of 
the jigger and padding machine methods of dyeing 
may be attributed to this influence of pressure. 
Jjastly, it is pointed out that the presence of gelatin- 
ised hydrocellulose or oxycellulose has an important 
influence upon the wetting of the goods. Goods 
which have been mordanted with metallic salts are 
difficult to wet, owing to the forination of an irre- 
versible condition of the colloid in combination with 
the metallic hydroxide, similar to the effect pro- 
duced by hot ironing of the colloidal cellulose in 
the absence of Tiietallic mordants. — ,1. F. R. 

Wood; (Ujnsfifuenis of irhirh (live colour re- 

uctions. III. H. Wichelhaus. Ber., Ifllt), 52, 
2054— 205(3. (Compare tliis J., 191G, 1151; 19IS, 
120 a.) 

Tjie active constituemts have Ikhui removed from the 
distillates by extraction with ether and purified by 
distillation under greatly reduced pressure; two 
fractions, b. pt. m C, at' 0*4 mm. and 95°— 105° C. 
at O'l mm., arc obtained together with formic acid. 
Analyses of the fractions give results in agreement 
with those required by the formulm, and 

CicHaaO,, respectively, which are simply related to 
the formulm of brasilin and ha?matoxylin. — H. W. 

aioss of popers. Kieser. S(C XXI. 

Patents. 

Vciicioble fibrous material s ; rcotuicvt of and 

production of determents. The Amber Size ami 
Cfliernical Co., Ltd., London, and C. Weygang, 
Maidenhead. Fug Pat. 105,210, 15.10.18. (.Api>l. 
16,825/18.) 

Straw, wood, flax, jui*', or the like, is boiled with 
water containing a mixture of 1 part of an alkali 
iiK'tal compound of low alkalinity, .such as a sesqui- 
carbonate, or Cn*x,” and 1 to 4 parts of calcium 
carbonate. Tho relative proportions of the con- 
stituents, the strength of the solution, and the time 
of boiling are varies! according to the protluct 
desired; thus, if straw is boiled for 5 — 10 hours in 
an open ve.s.sel with wuiter containing 6—8% of a 
mixture of 1 part of tho alkali compound and 
2 parts of calcium carl^pnate, the fibre is reduced 
to a gelatinous condition and gives a horny and 
more or less transparent paper, but if the propor- 
tions of the mixture are halved the fibres are left 
more distinct, but are softer and tougher than the 
untreated fibres. Tho liquor obtained after separa- 
tion of tho fibrous material may be utili.sed as such 
in the manufacture of soap, or it may be allowed to 
stand and the sediment, either in a pasty condition 
or dried and ground, may bo added lo soap, to which 
it imparts increased detergent properties. — L. A. C. 

Wool; Vrocess of treating [cleaning] . H. Y. 

McBride, Artesia, N. Mex., Assignor to The 
Lnited States Wool Co., Denver, Colo. XJ.S. Pat. 
^-.^a2a,641, 2.12.19. AppL, 15.1.17. 

In tho procetw of cleaning wool, dry pulverised clean- 
ing material and a suitable proportion of dry pul- 


veris^ lubricating material are applied to tho wool, 
which 18 then combed in the presence of a further 
quantity of similar cleaning material. A quantity 
21 P^»lvensed lubricant is then applied to tho 
hbro. Ihe cleaning operation is conducted in pro- 
gre.ssivo stages in which the cleaning material 
moves in counter-current to the fibre.— S. S. A. 

; Hop bark; Proee.s.s for obtaining fibre from . 

I IJ. Damnier, Bcrliii-Dahlcm. Ger. Pat 299 164 
i 27.1.17. ’ ’ 

i The stripped hark is steeped for a short time in a 
; highly-dilute .solution of lactic acid ; it is then traiis- 
I feiTcd to pure water and the fibre is separated from 
j the bark. The ma.ss surrounding the fibre is eon- 
j verted by the lactic acid into a form in which it 
: can be easily removed by water. — J. F. B. 

I Wdloin or poplar bark; Process for utilising , 

; J. Kersting, Weine. Ger. J*at. fl()(),644, 29.2.16. 

I Guken willow or poplar wood i.s steamed at — 
j 180° C., the hark is stripped, shredded, and boiled 
i with water under pressure, whereby a tanning 
I liipior is obtained, and the bark is further shredded, 

I washed, and rolled in order to prepare the fibre for 
i spinning.— J, F. B. 
i 

I Fibre plants; Process for treating . Fi. Einstein, 

Heehingen. Ger. Pat. 3()5,6.‘3;}, 13. .3.17. 

i The plants are boiled for a short time in a nearly 
i .saturated solution of caustic alkali, with or without 
; pressure, and the treatment is repeated if necessary. 

Plants which are easily treaOsl, for instance, nettle 
j stems or isolated bast, are given first a preliminary 
: boil in .spent liquor and then treated at about 
: 100° C. in a caustic soda lye containing about 1 kilo. 

I NaOH to 1 litre of water for 15 — 30 minutes. The 
i material is squeezed or rinsed and boiled with 
, several changes of water. The treatment is repeated 
I until a spinning fibre sufficiently clean and colour- 
less is obtained. In the case of fibrous materials 
I more difficult to treat, such as broken hops or 
' rushes, a caustic soda bath saturated at a higher 
temperature is used, and . olid caustic soda is added 
during the boiling to replace that which has been 
(onsumed; tlie first boiling may bo prolonged to 
J— 2 hours.— ,f. F. B. 

Tree bark; Process for obtaining textile fibre from 

. F. Knielx‘1, lUihn. (for. Pats, (a) 305,655, 

12,10.17, and (a) 307,721, 18.11.17. 

(a) Poplar twigs arc boiled, the bark is stripped, 

I boiled with sodium carbonate, washed, centrifuged, 
shnnlded by carding in the moist condition, dried, 
and spun, (a) Instead of poplar twigs, the twigs 
and branches of linden, willow, and other trees may 
' he treated in the above manner.- M. F. B. 

Tree barks; Manufacture of light-weight millboards 

from . O. Zimmermanii, Berlin-Lichterfelde. 

Ger. Pat. 305,697, 16.8.17. 

Tree hark is ground in a kind of hone mill, l)eatcn 
in a hollaiuler, and delivered to a strainer, from 
which the l>ealen stuff, diluU‘d with water, passes 
to a millboard machine, on which it is worked up as 
i the middle layer of the finished hoard. Tho bark 
pulp has a certain t'olouring power for hoards rnadi* 
of waste papers, and yields a board of low sperifie 
gravity. — J. F. B. 

: Textile goods; Process for rendering water- 

repellent. Farhonfabr. vorm. F. Bayer imd Co., 

I Jjcverkusen. Ger. Pat. 307,111, 16.12.16. 

I The fabrics arc impregnated with an aqueous emiil- 
I sion of montan wax prepared by the aid of alkalis, 
i Montan wax is heated and stirred with a 1% solu- 
1 tion of sodium hydroxide to lorm a permanent, non- 
I separating emulsion, suitable for impregnating 
1 w ithout weakening the fibre.— J. F . B. 
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Oxycellidose free from saline malter; Production of 

. R. Adler, Vienna. Ger. Pat. 314,311, 

9.1.14. 

Salts of ox 5 'ccIIulo 8 e arc mixed with an inert sol- 
vent such as methyl or ethyl alcohol, ethyl or amyl 
acetate, or acetone, and then treated with an aejd 
oi which tlie corrcspomlin^ metallic salt is .soluble 
in the solvent used; the trtH 3 oxyeellulose is then 
washed with more ot the solvent and dried at a low 
temperature. The dried jiroduct forms a hard 
transparent mass which is coiniiletely .soluble in 
alkalis and can lie used for the preparation of cellu- 
lose BolutioiLS. — D. P. T. 

Stdidiate pvlp; Peroverjf jfrorrss in the manufac- 
ture of . 10. Olsson, Past Angus, Oueliee. 

U.S. Pat. 1,322,013, 18.11.19. Appl., 16.8.18. 
Sonii’M bisul|)bate is added to the wa.sbiiig liquid 
(“black liquor”), the solulioii is evaporated, and 
the re.sidue burned.- C. A. Iv. 

Paper pulp; Process of colouring irith sulphur 

di/estuffs {thioplior-d iirstuffs). (*. diigor, G.ni.b.ll., 
liiiswddorf. Ger. Pat. 298,826, 17.3.16. 

A coT.T.oinAL .suspension of a sulphur dyestuff, wliieb 
may l>e preparc'd by boiling the dyestuff with 
Turkey-ri^ oil or “ muiiopol oil,” i.s reduced by an 
alkaline solution of bydrosulpbite, and the leueo 
compound so obtained is added to the jnilp in the 
course of manufacture; it has a strong affinity for 
the pulp and the colouring, re-oxidation, and fixa- 
tion take place in the cold, the pulp being sized 
at the same time. If hydrogen peroxide be used 
as the oxidising agent and aluminium sulphate as 
the fixing agent, very brilliant .shades are obtaiiuHl. 

— J.F. B. 

Wood or, other cellulose iiiatcrUds; Manufacture of 

cellulose from , Zcdlstolffabrik Waldhof, and 

H. Clemm, .Mannheim, and It. Will.stiitter, 
>Vlunieh. Ger. Pat, 301,214, 20.10.16. 

Tur material is treated with li(juid or ga.seous re- 
agents at a eom))arativeiy naxlcratc temperature, 
hut at a greatly iiicrejised i)r<‘ssnre created not 
entirely by luaiting the liquid, but largely by 
forcing in a liquid or gas. The digestion may be 
( arried out under a pressuri* of 50 atm. in order to 
obtain a good penetration of coarser material and a 
more complete digestion. The, avoidance of high 
temperatures while maintaining all the advantage.s 
of a high pressure gives a cellulose fibre in a better 
state of preservation t)ian by the usual process, 
and the eonslituents of the spent liquors are loss 
profoundly decomposed, so that the by-products 
may be more advantageously utilised. 3’he process 
mav also be utilised in the sacciharifieation of rellu- 
lose.— J. F. B. 

Pyroxylin solvent and com posit ion containing the 
same. E. M. Flalierty. Parlin, N..J., Assignor to 
E. 1. dll Pont (le Meinours .and (M., ’Wilmington, 
Del. U.S. Pat. 1,323,624 , 2.12.19. Appl., 5.3.18. 
Renewed 26.9.19. 

A PYROXYLIN composition is dis.solved in a mixture 
of butyl acetate, xylol, and butyl alcohol. — S. 8. A. 

Pyroxylin; Process of treating and products 

thereof. A. Scbwaiu man, Assignnr to S. Kellogg 
and Sons, Inc., Buffalo. N.Y. U.S. Pat. 1 ..323,792, 
2.12.19. Appl., 29.3.19. 

To reduce the iiillammability of pyroxylin it is 
treated with halogen until a substantial amount of 
the latter is chemically combined.— S. S. A, 

Cellulose preparations; Process for purifying and 

improving , Elektro-Osmosc*, A.-G. (Graf 

Schwerin Ge.s.). Ger. Pat. 305,118, 18.3.17. 
Addition to Ger. Pat. 296,053 (this J., 1917, 593). 
Thk process is conducted in the presence of sub- 
stances with an alkaline reaction, for which purpose 


small additions of ammonia or sodium hydroxide 
are suitable. Owing to the continuous presence of 
iiydroxyl ions in the intermediate chamber the 
migration of the acid impurities is greatly acceler- 
ated, so that the purification of the materials can 
be effected in a much shorter time than without 
such additions. In the course of the treatment the 
added substances are tln'inselves removed by the 
ek'ctric current, so that })roducts, such as nitro- 
(‘cllulosi^, are obtained which arc free from both 
acid and alkaline itvsidues. — .1 . F. B. 

Wood cellulose as a substitute for cotton in chemical 

industries; Manufacture of highly-purified . 

\V. Schaelit, WeissenlVls. Ger. Pat. 300,366, 

14.3.18. 

Wood colIulo.se prepared by any of the alkaline pro- 
< is further dig(\stcd by boiling with a sulphite 
solution. The gelatinous substances (heinicelluloses) 
which are present in soda-wood pulps are removed 
by the sulphite treatment, and a highly-purified 
( t41ulose is obtained, suitable for use as a substitute 
for cotton in the chemical and paper-making indm^ 
trics.- J. F. B. 

pealing and refining engine; Continuous for 

use in Ihe manufacture of paper and the like. 
'1'. If. Nash, Si. Paul’s Cray. ICug. Pal. 135,733, 
5.3.19. (Appl. 5479/19.) 

A SKUIES of !)eating rolls is mounted in a common 
trough, the bottom of which is so constructed that 
llio pulp or the like gradually ascends whilst pass- 
ing under tb(‘ rolls, and is thereafter retuniod, by 
pipes or ducts jiassing through or beneath the 
bottom, to an opening in the feed plate. An ad- 
justable deflector is fitted near each opening in the 
f<H'd plate, by means of which the stream of pul]) 
passing from* the feed ]>late may be narrowed, 
thereby causing the pulp to pass under the rolls u 
greater number of times. — S. S. A. 

Paper and other ahsorhenf inalcriats; Process^for 
sir:tn(f - . llolzvcrkoblimgs-lnd. -V-G., Kon- 
stanz. Ger. Pat. 303.1)25, 24.2.16. 

.\i,KALTM'. solutions or susjicnsions containing pro- 
ducts of the comlensaiion of tar aud aldehydes in 
rbc jtroscncc of alkalis are added to the jiaper pulp, 
aud the sizing constituent is proeipitatccl by aub- 
staiices with an aeid reaction. Example: Beech- 
wood tar is freed from aietic aeid and other aeid 
substances and tluui (ondensed with fornuddohyde 
in the prosenee of alkali. The (luantity of formal- 
dehyde is so ehosen that it is not aullicient to con- 
dense all the tar constituents. Paper ('an be satis- 
factorily sized with 1 '■{ of the product. The pro- 
duct may also he mixed with bakelito resins soluble 
in alkalis,— .1. F. B. 

Paper’ t’rncess of sizinij - — . II. Wandrowsky, 
Berlin. Ger. Pat. 311,116, 30.11.17. 

Sizi.NC is effected by means of the natural resins 
presmit in w'ood cellulose by adding siihstanci's 
having an alkaline rcactiofi to the wooil pulp during 
the boating, in order to convert the resin into a 
resinate, which is then preci]>itated on the fibre by 
aluminium sulphate. — J. B. 

S/ivnr paper and straw-hoard factories; Clilisation 

of the spent lime tu/iwrs from . R. Adam, 

firemen. Ger, Pat. 31 1,054, 28.3.17. 
dhiK spent liquor separated from tlie straw pulp by 
mechanical means is evaporated, dri('d, and the 
residue submitt(?d to destructive distillation. The 
products resemble those from the distillation ol 
wood and comprise acetone and methyl alcohol. 

-J. F. B. 

[Paper'] coating machines. C. W. Mayer, 
Roehfxiter, N.Y., U.S. A. Eng. Pat. 135,678, 
0.1.19. (Appl. 397/19.) 
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Conditioning of textile fibres and other materials' 
Moistening or . H. Smethurst, Hollinwood. 
Eng. Pat. 135,748, 5.4.19. (Appl. 8634/ 19.) 


VI.-BLEACHING: DYEING ; PRINTING; 
FINISHING. 

ond ceiiain related eovipounds; The 
tinctorial 'properties of some — A. E. Everest 
and A. J. Hall. J. Boc. Dyers and Col., 1919, 35, 
275—279. 


ammonia, at pressures ranging up to 1000 kilos, per 
pressure and at a temperature of 
Vi - -T, '’f ammonia exceeds 10% as against 

Y*®. y»^‘ld at the pressures used by the Badisehe 
Anilin Co. At these liigh pressures the tempera- 
ture range within which a reasonable reaction 
velocity IS obtoino<l is C. At a tc.nperii- 

ture of G0() C., with the catnlyst coniinonlv used 
6 grms. of ammonia at a ('oncciitration of 25% is 
obtained per grm. of catalyst per hour, as against 
0’5 grm. at a concentration of {')/ , obtained hv the 
Badisehe Anilin Co.^ — W. (1. 


The anthocyan pigments give beautiful shades fast 
to Hglit, but not fast to wjishiiig, and very 
sensitive to oeids and alkalis. Both the antho- 
cyans (gliicosides) and the anthocyauidins (products 
of hydrolysis) derived from them dye full shades on 
ijumin-mordanted cotton from a faintly acid bath, 
but on wool mordanted with a metallic oxide the 
anthocyans have scarcely any tinctorial power, 
whereas the corresponding anthocyauidins dye 
readily. Thus it would appear that the aOinity for 
the tannin-mordant is due to the pyran ring* con- 
taining basic oxygen, and that the afiinity for the 
metallic mordants is duo to the phenolic hydroxyls 
of the (latecliol nin leus, which, in the form of the 
glucosides, arc maskeii by tho sugar residues. Ex- 
jicriments with violanin chloride showed that in the 
change from the coloincd form to tho colourless 
pHCudo-ba.se the tinctorial properties are (‘Utirely ex- 
tinguished. Several synthetic compounds have 
been prepared and studied, among them 2-phcnyl- 
bcnzopyronium chloride, the parent substance of 
tin' anthocyans; full dyeings of straw-yellow shade 
were obtained with this substance on a tannin 
mordant in a bath made lU'arly neutral with alkali 
or sodium acetate. Tiiko tin' natural compounds of 
the anthocyan si'ries, this substance al.so tends to 
pas.s into a colourless pseudo ba.se in dilute aqueous 
solution. In the case of pure pigments the dye- 
bath is made up by dissolving ()'()()25 grm. of the 
])igmcnt in a mixture of 10 c.c. of alcohol and 40 c.e. 
of water and the solution acidified by five drops of 
10% sulphuric acid. In this bath I grm. of wool or 
nordanted cotton is dyed at 25'^ — 30^ C. When ex- 
liiwaing tho colouring matter from ilower petals 
fruit, (u- fruit skins the same procedure nmy be 
followed, or t'lse iho. materials may be I'xtracted 
with alcohol containing the acid an<l the .‘solution 
poured into water te make the bath. — J. E. B. 

('oUaida! cclhdosr. Schwalbe. »Sb’c V. 

Bati.nts, 

\\ o</l(en goods; nn'css for mcrcasiiig the resista ncc 

to year of ih/cd . L. Cassella und Co., 

Erankfort. (ler. Bat. 303,231, 17.10.16. 

Ihe material is imjuvgnated with chromium salts, 
c.g. ehroinium acetate, and then steamed or other- 
wise trcate<l so as to .separate chromium hydroxide. 
The quantity of chromium should be at least 1 ' 
(b-Afa referred to the dry maU'iial. 

('otouring paper }>idp. (ler. Pat. 298,826. SeeX. 

]ldirome] leather iraste. Eng. Pat, 115,121. See 
\V. 


Ammonia gas etiuHdmam ; ('ale idal ion of the . 

E. Maurer. Z. anorg. Cbcm., lOHb 108, 273—302. 
A COJUI'AKTHON IS made of the results obtained for 
the nitrogi'n-hydrogen-ammonia equilibrium at 
different temperatures and pressures by Halx*r and 
Le Hossignol (this J., 1913, 134), and dost respect- 
ively. It is concluded that the results of these ex- 
perimenters arc in full agreement, and, further, 
that the work of dost (Z. anorg. (3iem., 1908, 57, 
414; d. t’hem. Soc,, 1908, ii., 362, 761) was a 
sufficient scientira* foundation for the technical syn- 
thesis of ammonia. — E. 11. P. 

Ammonia oxidation; Heal of reaction of , 

(». B. Taylor. .1. Ind. Eng. Cheni,, 1919, 11, 
1121—1123. 

A CENERATi formula for calculating the theoretical 
heat of reaction for any mixture of ammonia and 
air, at any conversion elliciency is l)ase<l upon the 
following equations : — 

(1) 4N]T,-| 5(b = 4N()-: (>11,0 : 214.200 cals. 

(2) 4NH,-| 3(),-2N,-i 6JE()-i 300,600 cals. 

The of)timiim temperature for th<* catalytic oxida- 
tion of ammonia to nitric acid has hixui shown to 
('xceed 800'^ C. Both calculation and experiment 
have shown that the lu'at dciveloped in the reaction 
insufiicic'iit to maintain the optimum temperature 
for the catalysis, and a source of external energy 
js tlu'reforc? necessary. ICxporimonts have shown 
that electric lu'ating, pre-hcating the ammonia-air 
mixture, or enriching the current of ajumonia and 
air with oxvgen give e<piallv .satisfactory results. 

- C. A. M. 

Sit rolls indnjdride; Propeitics of pure or in 

solution ill nitrogen peroxide. (I. Banme and 
M. Ifobcrt. Couiptcs remi., 1919, 1G9, 968—970. 

A sTCDV of lh(‘ mclting-poini ami vafiour jiressuro 
diagrams of the system N.d)., — N 1)4 gives the h. pt, 
of |)urc nitrous anhydride as - 27^ C. at 760 mm. 
It is not jiossible to distil it in a vacuum because 
of the immediate formation of an atmosphere of 
nitric oxide at temperatures at which distillation 
is ])ract icahlc. (Sec' further J. Chem. Boc., 1920, 
ii , 31.)— AV. E. 

Ferrieijanide and ferrorijanidc ; Ksf imni ion of . 

T. M. Kohholf. Pharm. AAT'ekblad. 1919, 56, 
1618- 1626. 

FEiuncYAMUK can be readily estimated ioclu- 
metrically in acid solutions, and accurate results 
are obtained, liupp’s method for the A'stimation of 
fcrrocyanide in which an excess of iodine and 
sodium acetate or sodium bicarbonate are added to 


Vll.-ACIDS; ALKALIS; SALTS; NON- 
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.1 ai.aionta; Synthesis of at very high pressures. 

E. Claude. Compte.s rend., 1919, 169, 1039 — 
1041. 

Having previously shown the possibility of using 
very high pressur^ ia industrial processes (this J., 
1919, 885 A), tho author has studio the synthesis of 


the feiTOcyaiiide solution, and the excess iodine 
iitr;itcd will, tliiosulpliatc after one hour (this .f., 
1902, 1099) gives incorrect resuHs. The author gives 
a theoretical interpretation of the iodniiictric esti- 
mation of ferri- and fcrro< yanidc. (Sec nl^o this 
J., 1918, 122 a.)— W. J. W. 


/ithium .siHeafe. K. A. Ib'sici herg. 

Vct(.‘nska|)5ikad. Nobcl-Iust.. 1919, 5, No. 30, 1 9. 
^MORFiious silicic acid, which has l>een dried at 
00® C., dissolves slowdy in a fairly concentrated 
ohition (approx. 2A') of lithnim hydroxide at 
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ordinary temperatures, giving finally a solution con- 
taining 3*4 mols. SiO, to 1 mol. LijO. Thus lithium 
behaves similarly to potassium ana sodium in j^iving 
soluble silicates containing a large excess ot acid 
over the base (compare J. Cheni. 8oc., Feb., 1920). 
In warm lithium hydroxide solution, however, 
silicic acid is almost insoluble, the a(-id being trans- 
tormed into a practically insoluble lithium silicate. 
Lithium motasilicate occurs in two modifications, 
the one easily soluble and the other almost insoluble. 
The latter, which has the formula LijSiOjjH^O, is 
obtained as a white granular prcciiiitate when a 
fairly concentrated solution of sodium metasilicato 
is mixed with the equivalent quantity of lithium 
chloride, lithium hydroxide added in aj)proximately 
iV/1 concentration, and the solution lieak'd for a 
short time at SO"’- 90'^ C. ft can also ho olitnined 
by dissolving silic ic acid, which has been dried at a 
temperature not higher than lOCF C., in twice the 
theoretical amount of 2N lithium liydroxide solu- 
tion at ordinary temperature, and then heating the 
solution for a short time at 8U^ C. — T. S. P. 

liadioactivity of vranium. C. Staehling. Comptes 
rend., 1919, 169, 1036—1039. 

OxiDKs of uranium prepared from uranyl nitrate 
or ammonium iiranate, after suitable preliminary 
purification, showed a lowering in their non-pene- 
trating activity over the period Jan., 1913, to Nov,, 
1919, equal to from 1 to 30'7%, the curves indicating 
that half the lowering took place in 6*2 months. A 
hlack-green oxide, whicli showed a lowering from 
5'95 to 4’64%, Avas dissolved in nitric acid and the 
nitrate again calcined giving the hlac^k oxide; the 
activity of the latter was f)'90%, and the conversion 
of this black oxide into the green oxide through am- 
monium uranatc did not appreciably lower its re- 
stored activity. Tlenewing the surfaces of the discs 
carrying the test specimens did nnt modify tlio 
activities observed. — W. G. 

Zirconium monoxide; Question of the exisfenee of 

. K. Sc'liwarz and H. Deislcm. Her., 1919, 

52, 1896—1903. 

The black powder obtained liy reducing zirconium 
dioxide Avith magnesium (i(X‘s not contain a 
monoxide, hut is a mixture of free metal and 
dioxide, Tlie more siiddcn the reduction (firing by 
thermite) the greater is the proportion of free metal 
in the product. (Scm* further J. Chem. Soc., 1920, 
ii., 12.)— J. C. W. 

Chlorine and hydrogen; Interact ion of . In- 

fiuenee of mass. 1). L. Chajnuan and .1. H. H. 
Whiston. Chem. Sue. Trans., 1919, 115, 1264— 
1269. 

Bodenhtfin and Dux liaA’c conclmlcd from their ex- 
periments (Z. physik. Chem., 1913, 85, 297) that the 
reaction is of the second order, the velocity l>eing 
proportional to the square of the concentration of 
the chlorine. I he pi'cseiit aiithor.s cannot confirm 
this result, for they find that, within wide limits of 
concentration of tlie iiitcjauJing gases, the rate of 
formation of hydrogen chloride is giA'en by the ex- 
k. I. fCll ‘ 

pression — [0]~ 'vhcro h is a constant, and I the 

intensity of the radiation. 'J’he rate of interaction 
with moist gases is found to Iw almost independent 
of the pressure, instead of iiroportional to the 
pressure, as it Avould be if the result of Bodenstcin 
and Dux were correct. The results here recorded 
are in agreement with the theory of the reaction 
put forward by Chapman and his co-workers (this 
J., 1909, 1196; 1913, 424).— E. H. R. i 

Silicon hydrides. VIJ Proto&iloxane. A. Stock 
and K. Somioski. Ber., 1919, 52, 1851—1860. 
CoMPorNDg of the formula SiH,HaL react Avith j 
water to form polymerides of protosiloxane. The | 
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unimolecular form, OlSiH,, is obtained as a gas by 
the interaction of water vapour and the dichloride 
in a large Uask under reduc^ pressure, but the ten- 
dency to polymerise is so great that the apparatus 
must lie clean and smooth. On condensation, the 
ga.s polymerises at once, to benzene-like liquids, 
soluble in benzene, (SiOHj,)^ etc., and insoluble 
solids. All polymerides react with sodium 
hydroxide to give liydrogen and sodium silicate. 
(See further, J. Cln'in. Soc., 1920, ii., 31.) — J. C. W. 

Diamond; Experiments on the artificial production 

of . C. A. Parson.s. Phil. Trans., 1919, 

A 220, 67—107. 

B.vkekian Lecture, 1918, containing a full account 
of work already described before the Institute of 
Metals (this J.,‘ 1918, 300 a). 

Zirconium ore. PoAvell and Scluieller. See X. 

FJeetrocliemical indu.dry. Goldsc liniidt. See XT, 

Phosphoric avid. Tuinzing, See XXIJT, 

Determination of zinc. Houben. tSVc XXIII. 

Patents. 

Sulphuric acid; Manufact^ire of . H, Royal- 

Daw.M)!!, Huddersfield. Eng. Pat. 135,359, 4.1.19. 
(Appl. 265/19.) 

To facilitate the horizontal movement of gases in 
sulphuric acid chambers, columns of packing 
material arc fixed in the cliainbers, tlie surfaces 
being kept Avot by Avater sprays or steam jets. The 
f hamhor top may contain sunken channels or reser- 
voirs for the feed acid, Avith inlets to the chambers 
immediately above the baflle columns. -AV. J. W. 

immonia; Oxidation of . H. E. F. Goold- 

Adams, London, J. R. Partington, Lostock 
Gralam, and E. K, R ideal, London. Eng. Pat. 
135,221, 7.7.17. (Appl. 9853/17.) 

A c.ATALYST for tlio oxidatioii of ammonia consists 
of nickel or “other non-platinum nudal ” in the 
form of gauze or jierforaLod plat(‘, Avhicli may he 
covered Avith a layer of nickel oxide or other cata- 
i lytic substance. — W. J. W. 

Nitric acid; Continuous concentration of dilute 
' -• FarlK'iifabr. vorm. F. Bayer und Co., 

Leverkusen. Ger. Pat. 297,901, 13.4.16. 

A .MixTUUR of ront'cntratcd sulphuric acid and dilute 
nitric acid flows down a tower parked Avith acid- 
resisting material, such as glass, (juartz, or the like, 
and passes into an externally heated still or retort. 
All outlet siphon tube is attached to the retort at a 
suitable height, e.tj., half way iij) the side. The 
mixture of acids is so adjusted tliat nitric acid of 
the required strength distils over, and about 70% 
sulphuric acid floAvs out of the retort. — L. A. C. 

Nitrou.s .sulphiirie acid; Denitration of waste . 

Farlwnfahr. Aa^rm. F. Baver und Co., Lever- 
kusen. Ger. Pat. 297,902, 11.7.16. 

Waste nitrous vitriol is concentrated to about 66*^ 

B. (sp. gr. 1‘635); the greater part of the nitric 
oxide is then removed by passing a stream of air 
through the hot acid, and the last traces are elimin- 
ated by treating a stream of the acid with a counter- 
current of sulphur dioxide. — L. A. C. 

Nitric acid; Manufacture of highly concentrated 
- — from dilute nitric acid. Deutsche Oasgliih- 
licht-A.-O. (Auerges.), Berlin. Ger. Pat. 2^,681, 
1.12.16. 

Nitkic acid of less than 69% strength is concen- 
trated to above that strength by distillation with 
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approximately 7S% sulphuric acid; the partially 
( onoentrated acid is then distilled in an apparatus 
fitted with a fractionating column to produce an 
iicid of high concentration. Complete separation 
of the dilute nitric acid from the mixed acids re- 
maining in the still is effected in a separate 
apparatus, and both the dilute nitric acid thus ob- 
tained and the sulphuric acid, after concentration 
to about 78% strength, are returned to the vessel in 
which the first stage of the concentration takes 
place. — L. A. C. 


Greensand, marl, and otauconite; Treatment of 
\Jor exiradion of potussium compounds] . 
It, Hart, Kaston, Pa. 1] K pat i qoq ooq 

25.11.19. Appl., 5,6.18: 1,323,228, 

lir/i material is treated to produce a solution con- 
taining the chlorides of all the metals present except 
iron. Calcium and aluminium are then precipi- 
tate<l aiul removed trom the solution separately, 
and the filtrate is ovaporaknl to concentrate the ' 
potassium compounds. — W. E. F. P. 


Ammonia; Method of purifyind uoaes intended for 

synthetic production of . L’Air Liquide, 

Soc. Anon, pour I’Etudo et I’Exploit. des Prm ! 
G. Claude, Paris. Eng. Pat. ] 29,(337, 4.10 IH 
(Appl. IG, 986/19.) Int. Couv., 15.2.18. 

In the purification by means of heated palladium- 
asbestos of mixtures of nitrogen and hydrogen in- 
tended for the synthesis of ammonia under very 
high pressures (500—2000 atm.; see Eng. Pat. 
130,086; this J., 1919, 718a), the same “hyper- 
pressure ” i.s used for eliminating the water formed 
in the purification process. Two tomi>eratiire ex- 
changers are employecl, one of which brings the 
gasc’s to the temperature of combination in the 
presence of the palladium-a.sbestos, while the other 
cools the gases to a tfmiperature near the freezing 
point of water.— W. J. AV, 

Voidssium chloride; Manufacture of - . E. E. 

and P. C. DuLt, Juhbulpore. Eng. Pat. 135,216, 
18.10.18. (Appl. 17,080/18.) 

A MIXTURE of potassium fluoride, silica, and carbon 
i.s heated in a rotary furnac<i and treated with 
gaseous hydrogen chloride. Tlio mass is lixiviated 
and the solution evaporated. The silicon tetra- 
fluoride evolved during the reaction passes into a 
chamber containing felsi)ar heated to 500°— 600° C., 
a stream of water vapour lx>ing introduced into the 
chamber. The mixture of pota.ssium fluoride, silica, 
and aluminium silicate thus prodiux'd serves us the 
starting point for the process. (See also J'hig. Pats. 
124,554 and 133,474; this J., 1919, 323 a, 901 a.) 

- AV. J. AV. 

rotassium sulphate; Manufacture of . E. E. 

and P. (h Dutt, Juhbulpore, India. Eng. Pat. 
135,545, 18.10.18. (Appl. 17,079/18.) 

A MIXTURE of potas 'ium liuoride and clay or silica 
is heated in a rotai-.s furnace into which sulphur 
<lioxido is introdu(.<d. J'he product is lixi- 
viated and the solution evaporated to dryness. 
The silicon tetrafluoride evolved in the furnace 
l)aHses into a chamber containing felspar heated to 
5U0°~ 600° C., into which a stream of water vapour 
IS also passed. The mixture of potassium fluoride, 
aluminium silicate, and silica thus produced serves 
as tlic starting-point for the process. (8ce also 
Eng. Pat. 124,554; this J., 1919, 323 a.)— AV. J. AV. 

A ui uioniu/n sulphate; Washitui . F. E. Dodge, 

Flushing, N.A'^,, Assignor to The llarrett Go. 
IT.S. Pat. 1,321,993, 18.11.19. Appl., 19.6.19. 
The surplus liquid is removed from the crystals by 
whirling in a perforated centrifugal basket. By 
means of a three-way valve, liquid can bo delivered 
1 rom a storage tank to a secondary tank, and thence 
to the centrifugal basket, so that each batch of 
(rystals may bo washed with an equal pro-deter- 
mined quantity of saturated ammonium sulphate 
solution. A uniform product is thus obtained. 

—1). F. T. 

<lreensand; JJtilisation of . PI. Hart. Easton, 

Pa. U.S. Pat. 1,322,900, 25.11.19. Appl., 8.1.17. 
I'hf. glauconite fraction of greensand is separated 
mid treated with a strong mineral acid. 

—W. E. F. P. 


Fotassium and aluminium coinpounds ; Ttecovery of 

[from greensand]. AT. Haulier, jun.. West 

Haverstraw, N.Y. IJ.S. Pat. 1,323,764, 2.12.19. 
Appl., 15.7.19. 

An intimate mixture of greensand and ferrous sul- 
l)hate is heated to convert the greater part of the 
alumininin and potassium present into sulphates. 

— W. E. F. P. 

Poiassiuin-heariiKj silicates; Method of treating 

. AV. Glaescr, Brooklyn, Assignor to Potash 

Extraction Corporation, New York. U.S. Put. 
1,323,464, 2.12.19. Appl., 8.3.15. 

The silicate is heated to low redness and suddenly 
cooled, then powdered ami mixed with powdered 
jiyritcs. The mixture is burnt in the presence of 
air and steam at a temperature above 900° C. 

— W. E. F. P. 

Hydrogen peroside: Vroccss of iiiakiiuj . I). 

Levin and \j. A. Molin, Bullalo, N.Y., Assignors 
to Commercial Electrolytic Corporation, Now 
York. U.S. Pat. 1,323,075, 25.11.10. Appl., 

5.4.16. llencwed 2.5.19. 

Hydrogen peroxide is obtained from solutions of 
per.sulphutes by distilling them over heated metallic 
surfaces resistant to sulphuric acid, a rapid rate of 
flow of the .solution being mnintaincHl. — AV. J. AV. 

Manganese dioxide; Funfying . J. S. Gravely, 

Assignor to AVinchester kepeating Arms Co., 
New Haven, Conn. U.S. Pat. 1,323,690, 2.12.19. 
Appl., 14.6.19. 

AIanganese dioxide containing lower oxides is 
purified by treatment with a solution of a peroxide 
which removes the water-.soliible impurities. 

— AV. J. AV. 

Sulphides; rn/cess of oxidation of — — . G. N. 
Libby, Berkelev, Cal. U.S. Pat. 1,323,879, 2.2.19. 
Appi., 3.2.16, 

Inholuhle sulphides are oxidised by the eleelrolysis 
of alkaline solutions in which Ihcv serve as anodes. 

— AV. J. W. 

Sulphur; Method for the }>rfparafion of oxygen 

roinpuunds o/ from natural sulphates, es- 

pecially calcium sulphate, Badische Anilin und 
Soda Fahrik, Ludwigshafen. Ger. Pat. 298,491, 

28 . 11 . 16 . 

Natcral sulphates are lirst converted into am- 
monium sulphate, which is then mixed with an- 
hydrous .sodium sulphate and the mixture subjected 
first to a moderate and finally to a <iull red heat, 
j At 400° C. ammonia is drivcui off and sodium pyro- 
I sulphate is formed. As the temperature rises the 
latter comiahind is decomposed into sodium sul- 
phate and sulphur trioxide. — T. St. 

Chlorine or sulphuryl ehloriile and s}dphafes; 

Method of preparation of . F. Bergius, 

i E.ssen. Ovr. Pat. 299,034, 30.1 1.13. 
i StiLPliDR dioxide and air or oxygen are caused to 
j come in contact with a eliloride, which must be in a 
! finely divided state, on the counter-current pnn- 
! eiplc, the teiiii>eratiiro of the reaction being con- 
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trolled hy the velo( ity of the gaseous mixture. The 
reaction is exothermic and if the gas current is 
properly ndjustcd, no external heating is required 
to complete the reaction. Tho temperature must be 
maintained between 500° C., and the melting-point 
of the chloride-sulphate mixture, tho upper limit in 
the earlier stages l)eing 623° C., the melting-point 
of the eutectic. An excess of sulphur dioxide leads 
to the formation of sulphuryl chloride. —T. St. 

Sulphur dioxide: Puri ficol ion of the (jnses confoin- 

in<j produced hij cotcinitKj ulkidi hisidphntes. 

Akt.-Ges. Dynamit Nobel, Vienna, (ler. Pat. 
299,035, 19.9.16. Int. Conv.. 13.9.16. 

SuLrntTJi dioxide f)f a higli (h'gree of purity may be 
producoti by snubbing tlie gases geueiaU'd in the 
calcination of sodium bis<il[)bate with a saturated 
solution of .sodium bisulpbate. The solution, which 
gradually do( rea.sos in strength owing to ahsorption 
of water Irom the ga.s('s, is again brought to satura- 
tion by tho arldition of ihe solid bisulphate. 

— L. A. C. 

^,ifri^^ Oxide: Munufurture. of front, ammonia 

and atr. Karlx'nfabr. vorm. F. Tlayor und Co., 
Leverkusen. Ger. Pat. 299,643, 12.1.17. 

In tlie manufacture of nitric oxide tho addition of 
2- 6 vols. of wat('r vapour to a mixture of 8 vols. of 
ammonia and 92 vols. of air increases both the yield 
of nitric oxide and the output of the apparatus 

— L. A. ('. 

Alujnimum ailicafes: Treatment of natiiralln ureur- 

ruuf . W. llorchers, .\achen. Ger. Pat. 

390,092, 10.2. IG. 

CtiAY and similar substances are mixed with !•<■- 
ducing substances, and a quantity of sulphates of 
alkaliuc-oarths, preferably of magt.t'sium and cal- 
cium, sulficient to produce neutral site ates, and the 
mixture is heated to 900°— 1300° V. with admis.sion 
of steam if necessar\. 1'ho sulphate stdf)hur is 
thus almost entirely driven off as sulphur dioxide, 
and an alkaline-earth silicate i.s formed. Tlu' 
alumina can be removed from the ma.ss as sodium 
nluminate eitlnu- by roasting with swlium carboiiat-e 
or by heating with an a(imM)u.s solution of sodium 
hydroxide under pre.ssure. .Vs reducing material 
may be used sandust, spent tan and dye-woods, tar 
and i)etroIeum residues, water-gas. (dc. — T. 8t. 

Sodium alum ; Production of crude. from clay or 

kaolin and sodium hisplphate. II. Linkmeyer. 
Barby. Ger. Pat. 301,611, 7.12.16. 

CuTOK sodium alum is ])roduced by treating clay or 
the like with sodium liisiilpbato containing approxi- 
mately 1 mol. of w.iLcr to 1 mol. of .sodium bi- 
sulpbate; under tbes<' c(.ii(!itions the greater [)art 
of the aluminium ijre.seut iu the elay combines with 
the sodium liisulphate, ami when the reaction is 
complete a dry product is obtained which may he 
readily removed from the vessel. — L. A. C. 

Sulphur com poll nds in (pt.'ies: Process for pre- 

cipitathif] , Apparate-Vertriebs-Gos. m.b.H., 

Berlin-Wilmersdorf. tier. Pat. 309,159, 26.8.16. 
SuLPHUK diox.id(' or hydrogen sulphide is intn»- 
duced, aeeording to whether the gas contains the 
ono or the other of these constituents, and the 
reaction takes place iu the preseiuf* of a liquid 
catalyst in an apparatus re.sernbling a disintegrator, 
in which the li(juid catalyst is atomised into par- 
ticles of colloid-chemical dimensions. In contact 
wdth the impalpable particles of the liquid mist the 
reaction betwcjen hydrogen sulphide and sulphur 
dioxide takes place so rapidly that a gas containing 
only small quantities of these impurities is prac- 
tically completely de-sulphuriserl. Suitable cata- 
lysts are oxides, hydroxides, sulphides, and salt.s. 


Phosphates; Production of soluble from crude 

phosphates. Chetn. Fa hr. Budenheim L. Utz 
m.b.H., Mainz. Ger. Pat. 313,964, 13.2.17. 
(hiUDE phosphates are treated with an acid, and 
ihe requisite amount of ammonia or an alkali base 
or carbonate is added to tho product without pre- 
vious filtration. The mass is then filtered and 
heated for the production of soluble phosphates, 
4’hc preparation of primary ammonium phosphate 
is described as an example.- L, A. C. 

ll ydroyen; Method of manufaciurituj . 

Badische Anilin und Soda Fabrik, Ludw'igshafon. 
Ger. Pat. 3(K),()32, 8.4.11. Addition to Ger. Pat. 
279,582. 

In the inaiiufactnre of hydrogen from carbon 
monoxide and steam in tlie preseneo of a catalyst 
(Fr. Pat. 459,918 of 1913; thi.s J., 1914, 24), where 
the latter consists of such forms of metals of tho 
iron group (particularly iron, nickel, cobalt), or 
their oxides, as are only slightly active, hydroxides 
or salts ol the metal in (piestion are added to in- 
crease the activity of tlie catalyst. For example, 
iron oxide, which in its preparation was subjected to 
a high temperature, is formed into a contact ma.ss 
with damp iron hydroxide; or fino-iiiesh iron wire 
gauze, conveniently in the form of a roll, is once or 
more times acted upon by a eoneentriited solution 
of iron nitrate, ami tlu'ii siihjeeted to a moderate 
heat until the nitrate is completely decomposed. In 
all cases such contact masses show a considerably 
liigher activity at, say, 500° C,, than tho original 
materials.- T. St. 

n ydrotjen : Jteyidation of water supply in apparatus 

for producinri and com pressiny , F, Lang, 

Frankenthal. Ger. Pat. 31 1,260, 24.9.16. 

Tiiu air-free cooling wuiter from ihe compressors 
used in apparatus for eoiiipre,sHing hydrogen is em- 
ploycd for cooling ami scriihhing fresh supplies of 
the gas. (V)ulaniiua tion of the hydrogen with the 
gases present in fresh water is thereby avoided and 
consumption of wai<>r is rcHlucod. — L. A. C. 

Xitric aeid: Process foe eoncenf ratinuj and. 

apparatus for use in eonnedion therewith. 
P. G. B. Marks, London. From E. I. du Pont do 
xNemours and Co., Wilmington, Del., U.K.-A. 
Eng. Pat. 135,535, 6.0.18. (Appl. 11,522/18.) 
SkeU.S. Pat. 1.292,948 oflOlO; this J., 1919, 285 

Sidphuric arid: Method for the eoncent ration of 
— — A. Dryen, Assignor to Soc. vVnon. Fabr. dc 
Hoie Arlificiclle do 'Puhize, Tubize, Belgium. 
U.S. Pat. 1,323,847, 2.12.19. Appl,, 25.6.15. 

Skk Eng. Pat, 10,386 of 1915; this J., 1916, 537. 

Pofa.Hsium: Itecove.ry of -- in the form of nitrate 
from the waste i/ase.s of rement kilns and. the like. 
H. Fairbrotber, Lomlon. From Chemical Con- 
struction (!()., Los Angeles, (bil., U.S, A. Eng. 
Pat. 135,713, 20.2.19. (Appl. 4255/19.) 

She U.S. Pat. 1 ,296,400 of 1919 ; this J., 1919, 362 a. 

Potas.iium com pounds ; Process of recovering . 

II, Fairhrothcr, London. From Chemical Coii- 
struciion Co,, Los Angeles, Cal., U.vS.A. Eng. 
Pat. 1.3.5,720, 24.2.19. (Appl. 4563/19.) 

See U.S. Pat. 1,296,463 of 1919; this J., 1919, 362 a. 

Aintnonium sulphate; Method ami apparai us for 
producinfj H. A. Carpenter, Sewickley, As- 

signor to lliter-Conloy Manufacturing Co., Pitts- 
burgh, Pa. U.S. Pats, 1,322,757 and 1,322,758, 
25.11.19. Appl., 15.2.16 and 18.7.18. 

See Fng. Pat. 104,155 of 1916; this .1., 1917, 548. 
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Stronimm peroxide; JProcesa for manufacture of I 

. J. B. Fierce, jun., Charleston, W. Va. 

11. Pat. 1,326,043, 10.12.19. Appl., 3.6.18 ! 

See Eng Pat. 130,840 of 1918; this J., 1919, 719 a. | 

IS itrouen-potassivm-caiiton com pounds.} U.S. 

Pat. 1,322,038. *SVeX. 

fullers' earth. Cer. Pat. 305,152. See XIT. 

Idlirome} leather icaste. Eng. Pat. 115,421. See 

XV. 

rurifyiiKf l,h(uids. IT.S. Pats. 1,323,239, 1,323,251, ; 
and 1.323,250. ,SVc XlXu. 

(las mixtures. CJcr. Pat. 303,980. (See XX Ilf. ' 


VIIL->GLASS; CERAMICS. 

ISliipliari hrick.'t. (1. 11. Thompson. Analyst, 1919, 
iU 403—405. 

Bricks Ironi the Land of Coschen of imdoubtod 
.lewish origin and prohahly inannfacturiKl hetwci'n 
1580 and 1220 n.o., containetl no trace of vegetable 
matter, ospeeially of the nature of straw or wood 
iibre. The chemical composition of the bricks 
agreed closely with that of dried Nile iriud. The 
author is of the opinion tliat straw or stubble was 
not an integral part of the bri^-ks, aiul that it was 
used simply as a non-adherent material to prevent 
the bricks sticking to the ground during drying or 
to the workers’ hands during moulding. The lumps 
of mud or the sid(*s of the mould would be covered 
with r hopped straw for this purpose. (See also this 
J., 1919, 439 !{.)- W. P. S. 

Ant i-diuimiufi compositions. Larlcton. .SVe XIXu. 

A n f i -d iiii III i :i(i jn cpanil tons. Holmes and others. 

See XlXu. 

Patents. 

iJta.'^s-meltiuii furnaces; (Jas-fired - - . 8. (L Curd, 

QiKHUi ho rough, Kent. Eng. Pat. 135,630, 5.5.19. 
(Appl. 20,306/18.) 

In a regemwM ti ve gas-h<'at<Kl furnace lor melting 
glass the prodiK'cr l^s is enriched prior to comhus- 
lion by bringing it into contacl with a mixture ol 
iron and carbon, or supi'rhcatcd steam may he so 
treatofi and then mixed uilh the gas. A rescu’voir 
may 1)0 piovide<l adjacent to the melting furnace, 
separated from it by .a division wall having two 
cylindrical holes near its base which y)ermit the glass 
to flow to the reservoir. A honeycomlKid partition 
may be mounU'd uf>i)n the divission wall to act as a 
radiator of heat, and .a sei-oiid radiator may take 
the form of a longitudinal partition in the tank. 
The upper part of this partition may be lioney- 
(ombed to permit a partial cross How of the hot 
gaso.s. The bottom of the tank and reservoir may 
be of curved cross-section and tli<* roof of the tank 
may contain a niche-shaped head in which is the 
charging liole. — A. 13. S. 

[(■hina} ehnj and the like; Miniuff or ijuarnjinif 

. The Osmosis Co.. Ltd., and ,f. S. High- 

field, London. Eng. Pat. 135,277, 19.11.18. 
(Appl. 18,919/18.) 

A SMALL quantity (0‘()6 — 0 ‘20 . ) of an alkaline elec- 
trolyte, such as caustic soda or smliuin silicate or 
carbonate, is added to the water used for mining 
the clay or in the settling pit. The amount of day 
which can lie retained in suspension is thereby 
increased from about 5 to 25 — 60% , and the amount 
of liquid to be pumped out of the pit is correspond- 
ingly reduced. — A. B. 8. 


Glass; Machinery for the manufacture of sheet . 

A. L. Forster, West Smethwick. Eng. Pat, 
135,697, 28.1.19. (Appl. 2017/19.) 

Glass cane and ylass iuhiny ; Apparatus for drawinu 
— C. H. Quackenbush and J. C. Smedlejg 
Cleveland, Ohio, Assignors to General I'lloctric 
Co. U.S. Pat. 1,325,265, 16.12.10. Appl., 29.4.16. 

See Eng. Pat. 105,285 of 1910; this .J., 1917, 551. 

Clay; Treainient of . W. Eoldcnlioimcr, London. 

t). S. Pat. 1,324,958, 16.12.19. Appl., 27.11.18. 
See Eng. Pat. 121,191 of 1917; this J., 1919, 41 a. 


IX.-BUILD1NG MATERIALS. 

Patents. 

Mortar, concrete, and like inatcriid; Mi.cimj of . 

C. Caiidlot, Paris. Eng. Pat. 128, .536, 15.11.18. 
(Appl. 18,778/18.) Jut. Cony., 17.6.18. 

The raw materials for concrete, mortar, and the 
like are disdiarged in suitable proportions from 
separate hoppers, through a common pipe, into a 
hydrating apparatus and thence into a rotating 
cylinder, wherein they arc further mixed without 
the addition of any more water. — A. 13. S. 

Concrete iujuregates and materials of a similar 
nature; Apparatus for mixinij toijether various 

materials fur the dry mi.rinij of . T. Lea. 

Wolverhampton. Eng. Pat. 135,511, 16.1.19. 
i (Appl. 16,857/18.) 

A MIXING app.nratuH for dry concrete aggregates 
and the like consists ess<^ntially of two cones or 
pyramkls, one above the other, the higher one. 
which may bo rotuteil iJiechaiiically, having its 
apex projecting uy)wards under a feed outlet and 
iUs ba.se within the second or inverted hollow cone 
I or pyramid. The niatcrials to Ixi mi.vcd fall on the 
upper cone or pyramid and pa.ss down its surface, 
then through tlie lower eoiie or pyramid, and 
through au outlet in the bottom of the latter. 

—A. B. S. 

, forilaml cement reinforced u'ifh organic fibres: 

' Manufacture of plates of -- — . N. V. Hollandseho 

AsbesLCeinont Eabriek* Schiedam, Holland. Eng. 
i Pat. 130,312, 12.4.19. (Appl. 9393/19.) Int. 

; Coiiv., 20.7.18. 

' Fiuei’UOOe and waterproof plates or blocks which 
I can be sawn, bored, nailed, cut, and planed aro 
I made of Portland cement reinforced with vegetable 
! fibres, such as wood cellulose, or straw cellulose, 
i which liavo previously been impregnated succe^s- 
i sivcly with a solution or Buspensioii of a lluosilicato 
and with an alkali silicate in a milling engine or 
autoclave and then dried. — A. B. S. 

roritand cement; Apimratu.'i for manufacture of 

. Utilisation of loic-gradc carboniferous 

material. 11. W. Le.slev, Haverford, Pa. IJ.S. 
Pats, (a) 1,323,293 .-lud (a) 1,323,294, 2.12.19. 
Apj)!., 3 'VIS and 21.4.19. 

(a) a rotary kiln is connec'ted to a retort heattnl 
by the waste gases from the kiln. Oil shale is dis- 
tilleil in the retort aiul the combustible gases arc 
used as fuel lor the kiln. The residue Irorn the 
retort is then conveyed to tlio kiln and burned to 
form Portland cement, (a) I’he heat escaping from 
a rotary kiln in which Portland cement is bnrnM 
ia used to heat a retort containing low-grade 
carboniferous material; the gas from the latter is 
used to heat the kiln. — A. B. S. 
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X.-METALS; METALLURGY, WaUDING 
ELECTRO-METALLURGY. 

Iron; Future development in the manufacture of 

puddled . J. E. Fletcher. HtafFH. iron and 

Steel Inst., 22,11.19. En«rinocrinj?, 1919, 108. 
804—806, 866—840. 

Hall’s process (1820), by promoting inlimato con- 
tact of molten pig metal and liquid iron oxides, has 
been shown to b<‘ the ha.sis of all open-hearth 
refining operations in the nianulacture of st<?el and 
iron, and is not likely to bo .superseded. The small 
single-heartlt fiyfhaco, operated by hand, remains 
tho best m^iuis yf producing a regular product, 
thotlgh tlu^" ordinary puddling furinue is wasteful 
and the labour and shingling costs are high. Tho 
coal con.sumption per ton of metal produced is 
twenty times as much in a puddling furnace as in 
tho largo open-heaith steel furnace, and this 
indicates tho thermal advantage to be gained by 
increasing the .si/,e of the furnace. Possible im-- 
provenienhs in the fire-grates are suggested by 
employing tubular grate-bars, perforated for air 
ejection, on \\'hich cast-iron discs may be rotated to 
removo clinker aiuf t ...disturb the fire. The us<^ of a 
basic brick capable of’U'ilhstaiiding splashes of iron 
oxide would reduce the e;'osion losses. The applica- 
lion of sas Hril'g'to ifcddjj-, Wn 

suggested, and in a de.sig \V P S 

furnace is provided with ‘ . 

one being perforated for“th^'twi'J....,im. Oi preneated 
air. Gas pas.ses along the Under side of the arch, 
and combustion is effected in a series of flame jets 
issuing from the arch and impinging on the metal 
in the hearth. — C. \. K. 

Steels; Fhetiomcna and. e.rpcninental data in the 

harden inu of . A. Portevin. Chim. et Tnd., 

1919, 2, 116<)-1160. 

A GR.XERAL review of the thermal transforrnation.s 
of carbon steals, together with tho variation in 
mechanical, <‘lc('trical, and structural character- 
istics of the metal. The (a)mpo.sition of the sttxd, 
the quenching temperature, and the rate of cooling 
are the three jirincipal factors, and the two latter 
are determined by a consideration of overheating 
and other defects, and by tho mechanical properties 
desired in tho metal after treatment. The neccs.sity 
el control of all variables is ernphasisoil, and to 
satisfy the different objectives the proper treatment 
el any particular steel must be studied independ- 
ently. (See also this .1., 15)19, 170 a, 117 a, 418 a.) 

- C. A. k. 

Steel foriiinijs: I’hi/sicat defects in- . A Portovin 
Puhl. do la Uev. do Met., 1918, 23 pages. 

Defects in steel forgings may arise during the 
casting of the ingot, din ing the forging or mcchani- 
<‘al working stage, or during heat treatment. The 
different kinds of defects arc considered in .some 
detail, and the precautions generally adopted to 
prevent the occurrcnco of imperfections in tho 
forged pieces are explained. The mctho<ls for 
detecting the presence of defoebs at different stages 
of the procc.ss are also indicated. The paper is 
illustrated with a large iminlx.’r ot photographs and 
diagrams. — E. H. It. 

Valve steels in internal-comhusfion rn (lines; Valve, '■ 
failures and , L, Aitchisoii. ' Inst. Auto- 

mobile Eng.. 5.11.19. Kngincx'iing, 1919, 108, 
799—802, ^4-a‘36. 

Valves in petrol engines are subjeeted in use to 
a temperature of 100°— 600° C. (inlet) and 250°— 
860° C. (exhaust). The various types of failure : 
are elongation of the stem, distortion of the head, 
cracks in the valve face, excessive wear of the stem 
or foot, burning of the head, scaling, and breaking 


I due to self-hardening. Among other properties 
j steel for valves should possess great Strength at 
: relatively high temperatures, and give. a satisfac- 
I tory result under tho notched bar test. It should 
! have the capacity for being worked and heat- 
i treated without developing cracks or excessive scale, 

I and its physical properties should be retained after 
i exposure to high ternporatures. Experimental data 
: on different classes of steel show that each class 
j of steel, e.(/., tungsten-steels, chromium-steels, is 
: different in its propertie.s at high temperatures, 

I hut that members of one type are similar. Steels 
; having similar constitution, although belonging to 
i different classes, are alike in mechanical properties. 

! Variation in composition (e.fj., in carbon) has a dis- 
; tiiict effect on the properties of tho steel when hot, 

; though this clTcct is reduced by a larger proportion 
j of alloying elements, Low-carhon high-chromium 
(stainles.s) steel is weaker than a steel with lower 
chromium and higher carbon content, or than 0'6% 
tungsten-steel, and nickel or nickel-chromium steels 
jire (juite weak at high temperaturos compared with 
other steels. Vanadium has apparently little effect 
on the properties of tungsten steels when hot. 
Nickel-chromium steels are unsatisfactory, and high 
chromium steels (above 7% Cr) are the most 
resistant to scaling. Tungsten-steels Ixjgin to scale 
rapidly about 85()° C. The following steels are 
recoin mendcsl : — For inlet valves, 3% nickel steel 
Ni 2-75— 3-75, Mn 0'4(>-070%), 
lions. \\ . (, , lUi.iMnmr, and tempered at 
025° C. ; for exhaust Vibvus with a working tempera- 
ture of 600° — 700° Tb, high c'hroinium stool (C 0’65, 
Si 0*60, Mn 0*5(), Cr lO'O^O, hardened in air from 
900° Cb and tempered at 750° Cb ; for exhaust valves 
working aliove 760^ (b, tungsten-steel (C 0*65, 
W 16*00, Cr 3*75%), retim'd at 950° C., cooled in 
air, and tempered at 800° (b— C. A. K. 

Zinc ores, residiies, and ashes; I’filisalion of low- 

arade . Wiilbling. Motnll u. Erz, 1919, 16, 

420—422. 

Tiir materials dealt with are poor calamine deposits, 
ri'sidues from oro washing, a.shcs and muffle frag- 
ments containing zinc. Proposed methods of treat- 
ment, including leaching and electrolytic processes, 
are reviewed, and it is concluded that the extraction 
of zinc from these low-grade materials is only 
possible if the cost of treatment can bti considorably 
rcdiuvd. In laboratory experiments completo 
reduction has been obtained by means of charcoal. 

-T. H. Bu. 

Zinc relorls; Influence of the pressure in on 

the output of metal. O. .M iihlhaeuwr. Metall u. 
Erz, 1919, 16, 363—373. 

Tin: author has previously shown the effect of 
difference of pros.su re iK^tween the retort and the 
combustion chamber on the movement of gas 
through tho retort walls (this J., 1919, 72.5 a). In 
further tests the output of retorts kept artificially 
under pressure has been dctt'rmined and compared 
with the results of ordinary practice. Thti 
pormeabilitv of muffles varies considerably. In 
damaged retorts the loss of metal increases with the 
pressure in a measure corresponding with tho extent 
of the damage. In undainaged retorts the loss does 
not generally incrc.'is© with tho pressure. When 
the nvtort is not very permeable the metal loss may 
sometimes be reduo^ by opening tho receiver. If 
a retort is daina^^cd and the permeability of the 
muffle correspondingly high tho gases of combus- 
tion will penetrate the vessel in large quantities in 
consequence of the excess pressure in the furnace, 
and correspondingly larger amounts of zinc vapour 
are expell^ from the condenser, as indicated hi 
the intense green colour of the condenser flanm. 
Zinc furnaces should be always kept under the 
highest possible pressure. In retorts with cracJui or 
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holes the loss of metal generally tjccomes excessive 
only if a resistance to the passage of the gases is 
formed in the throat of the muffle or the interior 
of the receiver, or if the plug sealing the throat of 
tl\e receiver becomes too impervious by clogging up 
with zinc dust.— T. H. Bu. 


riirophoric Izinc] iiJloys; THiJisalion of (lennnii 

supplies of W. Guertler. Z. Melallkunde, 

10, 200- 213. Chern.-Zoit., 1919, 43, Rep., 

260. 

Tuk alloy consists of zinc with a few per cent, of 
copper and aluminium, and is available in large 
quantities. Different methods of separation arc dis- 
cussed. The alloy may 1k> heated until it separates 
into solid and fluid components, pure zinc being 
isolated. Electrolytic refining gives pure copper 
;iiul zinc, but has not yet been technically perfected. 
'I’lie distillation of zinc is at present too costly. 
'I ho removal of aluminium and copper is possible 
hy chemical methods; also by melting the alloy with 
zinc oxide to oxidise the aluminium and removing 
the copper by another method. The alloy is too 
Inittle for most purjioses. It might be useful for 
galvanising. — T. H. Bu. 


Al tnniniinn-cupper-zinc ; The icrnanj system 

u'ilh siiecidl reference to the zinc corner of the 
cquilihruun diaqroin. V. .lares, Int. Zeits. 
.Metallog., 1919, ‘lO, 1—44. Chem. Zentr., 1919, 
90, III., 512. 

..ciiect lh<‘ heat 


I’UE co])per corner n 

already been worked out satisfactorily by C^irpenter 
and Edwards (this J., 1912, 778), and the present 
work is conlim'd to the zinc; corner of the diagram. 
From the results of the thermal investigation of 
th(» alloys a space diagram has been constructed. 
For the examination of the mechanical [iroperties 
of the alloys they wen* prepared from a commercial 
zinc containing* 1 : Rb. In the zinc-aluminium 
system the hardness of the slowly cooled sam{)les 
increases very rapidly with the aluminium content 
up to 70 (Brinell) atK) / Al, remains constant up 
to about 20;, Al, and then increases veiy slowly. 
In the zinc-coj^per sysUnn it reaches a maximum 
at about 5% Chi, then sinks to a minimum at 
12 — ir{ Chi, and agaiit rises very quickly. The 
minimum of the Zn-Chi alloys also appears in the 
ternary alloys when these an* cooled slowly, but 
with quick cooling it does not occur and the hard- 
ness increases mor(‘ i lodarly. Tlie tensile strength 
of the Zn-Al alloys te^<'d was lower than that given 
by Rortevin (this .1., 1911, 1210) and Fwen and 
'Ihirner (this .T.. 1910, 11031, probably owing to the 
lead content. 'rh«* (hi-Zn alloys show a maximum 
tmsile strength at about 10 C'u. The strength 
of the Zn-Al alloys increases fairly rapidly with 
im reas(' of co{ip('r up to about 8- It) (hi and then 
falls. The fractured surface of zinc becomes finer 
with increase of Al, ri'taining its ray strucGire, 
but with addition of copper it (juickly becomes 
fine-grained. An alloy with 90 Zn, 0 (hi, and 
I Al has a very high ( rushing stnuiglh, twice that 
of tin Ixuiring nu't.al. .AI-(hiZn alloys (“ white 
brass”) as hard and strong as brass or bronzi* can 
readily lx* obtained, but owing to their briitleness 
they are not efficient substitutes for these. For 
1c(lniical use white brass should not' contain less 
than 1 nor more than 10 (hi. Tin* aluminium 
content should not exciH’d 5 , and should be 
diminished as tin* eopiier content increase.s. Tin* 
addition of certain nu'lals (Rb, Fe, .Mn, Ni) may 
slightly increase the hardness and strength, but 
the tenacity and elasticity are not irnproveil. 3 in* 
Ab(hi-Zn alloys rich in zinc canjx^ used as sub- 
stituti'S for iK'aring metals, altinnrgh they are less 
soft and plastic. AVhite brass is not suitable for 
ns(i with steam, as it oxidises too readily, w ithstnnds 
only moderate pressures and is rapidly corroded 


i 
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by many salt solutions, natural waters, etc. It 
can very w’ell be used for mechanical and physical 
instruments. — E. H. R. 


Detinning industry. L. llackspill. Chim. et Ind., 
1919, 2, 1161 -11G7. 

A UKVIKW of the methods employed lor the rec^overy 
of tin from tinned iron. CompleU* removal of tin 
should Ik*, effected so as to enable the iron to be 
insed again, and this can never bo accomplished 
by the process of brushing or centrifuging the 
moltc*n tin coating. An inti'restiug though not 
a conmicrcial process of physical seiiaration lensists 
in cooling the tinned metal in liquid air, thus con- 
verting the tin into an allotropic modification which 
is easily detachable. In eh('mieal methods for de- 
tinning iron an ag<‘nt is n.sed which will attack 
tin, and the resulting solution is treated for the 
leeovery of the small quantities of iron compounds 
also formed. Thus, liydrochloric; acid is used with 
formation of stannous chloride and small quantities 
of lead chloride and ferrous chloride. After pre- 
cipitating load by means of sulphuric acid metallic 
tin is obtained hy treating Die solution with zinc 
or aluminium or magnesium alloys. An ingenious 
methcKl of reducing the tin salt by the residual 
iron, due to Seliiiltze (I'hig. Rit. 3669 of 1887, this 
1888, 388; see also this ;; ;, 1890, 550), is very 
slow, and has not been employed on the large* scale. 
Sodium hydroxide in presence of an oxidising agent, 
2./.R). nitrate, will dissolve tin 

/'(lium stannate, without 

p.-occ'ss applied to 75'Z of 

the lootal treated def>onds on the roaetion lx^twe<'n 
chlorine and tin. 3'his reaction is extremely rapid, 
and the iirincijial difficulty lies in dissipating the 
heat evolved. In tlu* recovery of tin hy electro- 
lytic means the tinned metal is employed as anode, 
with an insoinbb* catliocb*, in an (*lectrolyt(‘ con- 
sisting of a solution of sodium hydroxide or sodium 
sulfihide. — (\ A. K. 


/jirconium ore: Anahisis of BrozUion. A. R. 

Rowell and W. R. Schoeller. Analyst, 1919, 44, 
397— lOO. 

Eivk grms. of the sample, ground to pass a 90-mesh 
sieve, is treated with a. magnet to remove particles 
of iron introduced in the grinding and tlu'ii dried 
at lOO^’ V. for 1 hr.; the loss on ignition is deter- 
mined on 1 grin, of the dry ore. A further 5 grins, 
of the sam[)le is then ground under water in an 
agate mortar and the slime decanted from time to 
lime into a porcelain basin; when but little sandy 
material is left, iron is reinoved with a magnet, the 
grinding finislu'd, and the slime evaporated to clry- 
iH'ss. About ()‘5 gnu. of the dry slime is ignited 
in a filalinuiu basin to constant weight, then fused 
with 5 grms. of sodium carbonate for 1 hr., the 
nu'lt dissoivc'd in boiling water, and any insoluble 
n'sidue collected oii a filter. 'J'his insoluble matter is 
ignited, fused with |)otassium bisulpliate, the melt 
trc'ated with 1 suliduiric acid, and the still 
in.soluhlc portion ((ill(‘(t<*d on a filter (filtrate A). 
The soluiion from the sodium earlionnte fusion is 
meanwliilc ('vaporaled witli the addition of liyclro- 
cliloric acid and tlu* silica .scparatcxl and collccied 
(liUratc B). 3 ’Ih* silica iuoci|)itat(*. togc'thcr with 

the insolulilc r('sidue from the bisuli)liate liisioii. 
is ignited, wt'iglu'd, C'vaporated with hydrolliionc 
and sulpluiric ac ids, the rc'sidue wciglu*tl, luscd w ith 
bisulphate, a‘<l dissoivc'd in 1 suljdiiiric acid. 
3'his solution is added to the two filtrates (.\ .iiid B), 
tlu* solution lu'arly neutralised wilh sodium 
carbonate, a slight ox(‘o.ss of sulphuric acid is lubb'd 
together with a littb* puipc'd filtc'r-papcr. and tin* 
mixture is saturati'd w ith hydrogen sulpliidt*. .Alter 
18 hrs. tlu* platiiiiim sidphidi* is ((ill('(tcd ami 
washed with 1 sodium cldoride solution. liu* 
filtrate is nearly nmitralisi-d with sodium carhonate 
and boiled while a current of carbon dioxide is 

F 
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passed tlirou^h it to expel all hydrogen .sulphide. 
1 he solution is thou hoi led for 1 hr. with the 
addition of 10 grins, of .sodium thiosulphate, the 
prei'ipitate rollectcd, washed with boiling water, 
Jgnit('d and weigheil; it (onsists of ZrO.j, TiO., and 
AljO,. IV) determine these constituents separately 
the igniUsi prc'cipitate is fmsed for 1 hr. with ;1U 
tiines its weight of sodium carbonate, the melt 
boiled with water and 2 grms. of sodjjini hyilroxide, 
the solution tillered, and the insoluble porliou 
washeil nith 2 ' sodium earbonale solution. 'I'he 
alkaline iiltrate is poured into an ex(<'ss of dilute 
nitric aei<l, the solutitm boiled to ex|)el carbon 
dioxide, and the .iluminiiim tbeii pre<ipitated as 
hydroxide by ammonia. 'I'he pi'ecii»itale is ignited 
and weighed, then fusisl with bisulphaU*, dis.solved 
in sulphuric acid, :iiid tested with hydrogen 
peroxide’; it sonu Litnes contains ;i trace of (itaninm. 
The insolnbh' portion from the sodinm earhonate 
fusion is jgnitc<J. fused witli o grms. of })isnlphale, 
the melt cMraetisl with I siilphnrie acid, the 
soltiiion diliifed to 200 e.e., .and 20 e.e. is treate<l 
witli 2 dr()f)s of liytlrogen pc'roxidi’. The eolonr 
ol»tained is ((impanal with th.it pioduca’d hy a 
ktiown amount of titanium under tlie same eoii- 
ditioMs. '(’he amount of zireonia is found hy dilb'r- 
('uee. Iron, mangaif^*', ealeinm, ami iiiagm'sium 
are determiiK'd in the littrat«> from the I liiosnlphah’ 
preeipitaO’ after the solution lias heeii lioiled with 
nitric acid am) llllered to yim'nve'suiltliTlr ^ - 

/ W. P. s. 

I\b’rii<}~(ln‘iiilnil iiufii.'^fiit. (NoiTiseliniHll . XreXl. 

inofian uf -.iiir. lloiilKm. Srr X.\(lf. 

itms in nrsi'iiic (innip. .Sirci kei' and lli<'(h‘- 
inauii. See XX 111. 

P.Ml.NTS. 

Jrnu nr sirri aritths; lldiifrntni/ or likr f i nil inrnl 
of - fk 11. .lolU's. Loudon. Kiig. Pat. lOl.Hjl. 

12.8.18. (.\ppl. i;?,o:)i/is.) 

Ikon or mild steel ailieh >. tmned to fini>lu(l ^ize, 
are plateil with ,i metal having a fusion point near 
to or higher than that of iron, e.*/.. nieki'l, lobalt, 
vanadium, chromium. Tlu' plate<l artiih".;. pro- 
tected from oxidation, ar<‘ then heated to ami 
maintained at 1000' - 1200’ C. tor s 1 hours nniil 
the metal coating fu'netrates the iron. It is neces- 
sary to |)rotcet a eiiroiniinn or vanadium plating 
hy a. liirtlu'r defiosit ot a eomfiaratively non-Ingilive 
metal, e.</., nickel or I'ron. In many the 

artieltss may with advantage' be subjected to a < amr- 
hardening [iroee.ss during the la'ating period. 

C. A. K. 

Sffrl^ Mil inijticf n rr of - idshni/ non or 

or their nlloi/s. F. f;. fViIvet. Pans. Fng Pal> 
(a) ITI.OIV, and (lO Idl.lUb, 12.n.L^. (Appls 
18,r,|S ;nid IS..^,I0/ IS.) 

(.\) Ihk neiissary jirojxirtmns m iron, tungsten, 
vamidiiitn. or other iiuu.ils i'’(piir<‘d tor liigh-spci'd 
.''teoks are heated together to about 1200'^^C’., and 
ol lerro- or lerri -(vanide of pota.ssinm or 
.sodium is adde'd, together with slag-forming 
material. 'I'lu' tem|)eratnre is then rais<.*d If) 
ISOO'^ (k, and tin- imual east, with or without, a 
.supplemejitary addition ol tiuro- or lerri-e yanide*. 
(b) The adelitioii of lerro- or ferri-cyanide as speci- 
fied under L\) is rifiplied to ihc f)roductmn of e ast- 
ings of .st<-el, iron, or their alhiy.s. ('. A. K. 

Pi(/-ir0ii ; Prorrs.^ of jnoil nrinij hoih-jihosi, horns 
- \(Ln<l nitroijemin/fussnnii-nnlion roin ijon ml s 
front ffreens(im/j. T. .Meade)ws. .\e-w '^'(,rk 

P.S. Pat. I,d22,();is, 18.11. IT Appl., 

A .Mi.VTURK of greensand, phos])hate rock, ami fuel 
i.s smelted in a. blast furnaee, molten high 
])hosphorus pig-iron Iteing tapped off, and riitrogen- 


pota.s.sinm-carboii eompounds recovered from the 
fiirnae^'s gase.s, which are drawn off immediately, 
above the reaction zone. — C. A. K, 

Sfml; I* rod net for rarhonising . T. P. Fer- 

guson ami JO. L. l>arseni, C hicago, 111., Assignors 
to A. O. niaich Co. F.8. Pat. 1,. 122, 21)8, IS H H) 
AppL, 1.4.18. 

A CAsii-ttARDKMNCi eoiiipoiiml for steel consists of 
e-harred pee an sliells, free from moist iirei or oils. 

V. A. K. 

Fonndri/ and itig-iron; Mefhod and shaft fninare 

for the siinfhrlie prod nrtion of hitjli-gradr . 

Komhaelu'r Jliittenwerk, .1. I. llronii, ami A\'. 
Sehemniann, J’ombadi. (.'er. Pat. 21Hh(j62, 
17.4. lo. 

iMoLTK.v I'elineel iron of low carbon etiiueiit is 
allowed tei ele>seeml tiiroiigli a shaft finnaee filled 
with e-oke which is maint aim'd at a high tempera- 
ture throughout hy means <'ilh('r of a blast intro- 
diua'tl througli liiNi’ies or eleetrodi's, or both, at 
difiiu’cnt h'vels, whereby the iron is caused to take 
M[> earlion ii]) to .‘1 , or more, according to tiie 

liciglu of the coke eolnmii. Ily mixing small [Ueies 
ol lerrosilieon or terrouiangam'se with the . oke 
silicon or manganese inav also be added to the iron 

- T. St. 

tlroo' o.nd fin; llrrorerii of - from Him sohi- 
Itons. W. (L i{uiuoVHu! Loudon. rVu:. Pal. 

1 :!.■>.( 1.12, 2S. 1.1 11. V.Apili. 2i;i2/ll).) 

\ .soi.vTioN ol lead ())r tin) cliloride in ierroiis 
chloride .solution, obtained by the know n nietlKwl of 
treating the metals with a. solution of ferric 
chloride, is mixi'd with an excess of ferrous 
< liloridt' in coiiceiitra ted solution ami treati'd with 
eh'an scrap iron at <ji) SO'-’ (.'. The Ii>ad or tin is 
depositetl on tlu' iron, and ilu' solution may Ixj le- 
gi'iii'iated for the treatment of a further (jUantity 
ot melal. .\ similar reaction for tin takes place 
I rom its sulphatt' .solution in tlu' presence of a i oii- 
( enlrai('d solution of fi'rroiis sulfihate.- -C. .\. K. 

Alloiis ( o il III had; Ih'oti'.ss of iniih imi - .1, P. 

.AreiiiL Dommeldaiigf'. Liixembouri.''. Fii" Pat 
IdV.OVd. .‘ll.l.ll). (Ajipl. 211)6/11).)" 

AiJ.ovs of copper, till, zinc, ami lead consist of a 
skeleton of the alloy of the liiglur nu'lting m tals, 
m whidi tlie lead is larried. Sndi alloy- are 
usually not unitorm in struct ur<', [>a rtii iila i ly if 
siieh a tnetal as zinc is jiri'seiit in siillieii'iit (pmii- 
tity to pre\a*nt the soliilification of the ski'letoii 
alloy until eonsidi'iahh' separation of the bad lias 
oeeiirred. I>v tile pi'i'seiit method the alloy mix- 
tur<‘ Is melted in an induction furmne. Tlie un- 
alloy<'d b'ad partii les olfi'r a miidi higher ele«n ical 
resistam-i' limn the |)artides of copper-tin or 
I o|tp(>r-zine, and thus ,ie(|uire a higher tenijieraturo 
and more rapid motion. The lead thus becomes 
disseiiiMiat^'d and “ emiilsilied.’’ and during the 
soliditie.atioii ix'iiod the .‘miall partiih's leadily 
.idher<‘ to the otlu'r metals and jirodme an alloy of 
more nnilorm structure. K. 

Idri 1 1 ol id ir l opper; Froces.s for ma n n fai I n i ' n g 
pnrr lioni innenl lopprr. .V. ( •' . Siiiidherg 

and r. F. 'riiomassoii . llelsingliorg, Sweden. 
Fng. Pal. LF). 12V, 6.6. 11). (Appl. 1 1,.'!! 2 ; ID. ) 

( 'kmIvM < (ip|))>r IS roasted, <>r oxidised hy other 
means, and is <li.vsolve<l in a (plant ity of acid 
electrolyte, withdrawn during the normal process 
of electrolysing with insoluble anodes, the solution 
ihefi being returned to the electrolysing tank. The 
priM css IS made continuous by withdrawing acid 
solution e(piivalent to the metallic ( opper deposited, 
an e<pial amount of coiiper then In'ing dissolved by 
the acid solution. Impurities in the cement copper 
are iireveiited from passing into solution by the 
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•xccss of copper oxide present when the neutral 
.taj^c of the extraction is reached— C. A. K. 

i'liicihle fiiniiircs, \V. A. 8hilton and T|. A. 
Mnndcn, C’o\entrv. Pat. ldo,2H, 17 10 IS 

(Appl. 10,9;j7/lS.) 

I'hh: crucilile hcatin^Y cliamber is tiia<Io in the form 
)!' a. hell 4)pen at the hottom, and ada[)L('d to stand 
)n lln^ fuimace haso and <'iK“lose the cruel hie. It 
IS heated either hy (j:as or hy hydrocarbons, the 
lairners iiassinj:: tlirniifrli lateraf openin}j;s. The 
^‘11 can he raised or lowert'd, and in the top is a 
cntral outlet for waste kjihcs with inclined or 
•minded shoulders so as to dellect tho Haines and 
Ksit into th(‘ crucible. - .1. W. I). 

'nicihle fuiintrrs for invUinfi (ilionininm and Ihr 
hkr. ('. p. Price, Jlirininghani. Pup Pat 
Ido, 247, 21.10.18. (Apj)!. 17,lol / 18.) 

I'liK crucible, wliicli can hi' tap[K'd eillu'r at the 
,.[) or hottom, (its into tin* top plate of tlu' furnace, 
nid is retained in an Ujiripht position hy (in-hrick 
inijections Iroin the hack and sides ot tlie furnace 
iiiinp, th(' hoi tom resliiic; on an arch wliich spans 
111 ! fire prate below. In tlu' top yilate are ofieninps 
or charpinp fuel, and in the sides of tlx' furnace 
t series of o])eninps wiDi reinovahle blocks for 
idmittinp ami repulatinp a supply of air. Below 
he outlet flue a haflU' is providi'd hetwi'mi th<' 
rucihle and tin' casinp in order to di'fh'ct tlu' heat 
oiind the crucihh'. ,1 . AN’. I). 

‘iiirihir and lil:r finnacrs. ,1. ||. P.atMm, (4ates- 
Ix'ad-on-Tym'. hln-p Pat. l;{o.M7, 10.7.10. (Appl 
I7,d40/10..) 

iT th<‘ hottom of tlu' furnace a metal hase-plat<' 

. arra.npi'd havinp hanpers or dependinp hrackids 
hich siip[)ort the fire-bars and ar<' connected to 
r suiiport in'rforati'd side plates throupli which 
ir can ent<'r the lire in addition to tliat enterinp 
•om hmieath the fiia>-hars. 4'lie firebrick casinp or 
ninp of tlu’ fiirnaci' is suiiported liv this hasi'- 
late. .r, AV. I). 


t,rih "‘V" of the fresh 

I,;. ren ovH 1:""^ 7 '’'■"•S'lx'n.s o,„| sulphor may 


lan.snnu annarr; (,as-find - . Donnersmarck- 
i ‘V/'’ Kisen- und Kohlenwerke 

A.-(,., Hindcnhurp. (ier. Pat. dl4,2(ld, 17 7 18 
Addition to (Ier. Pat. ;U0,28:1 (this .V p)in 
GIIa). 


Jx roastinp ores which require lieatinp to dOt)' ('. 
or more' to drive oil ivater ol consti tutirm there is 
a danper, if ore dust has he<*n alloxi'd to cake on 
the plates, that when this O'liiperature is reai bed 
the water vapour may escape with explosive 
violence, and thus interfere with the smooth work- 
inp of the furnace. To prevent the formation of 
such ca ki'd dust on the plat<‘s in tin' hiph-tenpiera- 
t u re zoiKA of t he hiriiaci* tiu'se ])lates are madi' 
with fierlorations throuph which loose dust drops. 
I'his dust is ri'ceived on paraih'l jilatf's situated 
hi'lon-, and is n'furned to the main stream of ore' 

T. St. 


Minerals; Flafafant of ('. L. Perkins. Pitts- 

hurph. Pa., Asmpnor to M.'lals Pccovri'v Co,, 
Nt'w York. r.S. Pat. I,d22,8lh, 2d. 1 1 . 19. A pnl ' 
2.7.19. 

A sM Ai.i, amount ol toluidiin' js a<lde<l to the' mineral 
pulp, and tiu' mixture is >uhj<'( t<'d to a flotation 
opi'ration. — S. S. .A. 


I’asliiK/ inalirn inrfal. A. P. I'kirushaw, Pivertoii, 
N.d. [\S. Pat. I, d2d,d8;k 2.12.19. Ajipl.. 12.().18. 
.Mor.TKN metal on the way from tin' ladle or other 
container to the mould is broken up into relativt'ly 
small plohiilcs and siih.jected to a paseoiis coolinp 
medium. Both actions can he efiecte'il hy means 
of a suilahh' .jet of pas iimh'r ]»ressure.- B. Al. \’. 


’etorf fnrnaee far Ihr irravei'ii of 'me In; flir 
lediirfian af -.//-c a.role. H. Bursit/kN', Laura- 
]iiitt<'. Cer. Pal. dl Lldl, 2d.2.1d. 

i.K tin' rf'toris ai(' cicox'cU'd with a common c«)n- 
eiisinp chamhi’r in ih form of a shaft which e\- 
'inls downwards sutfu .. ntly for tin' ti'inpi'ra tii re 
t the bottom to la'inain lielow the \'aporisinp j)oint 
1 /inc, ami is pro\'ided with an outlet for carbon 
lonoxidi’ at thf' top. 'I'he re'torts an' (*ach f)ro- 
nlcd with two pi’ojf'ctinp ojieninps, oiu' above, 
uistitutinp a hopper foi- the' ctmlinuous charpinp. 
1 (In' ri'tort, and oiu' in front for tin' pi'riodical 
'Uioval of ashes. The masonry sii rrouinl inp the 
iinh'Usinp chamlier coniaiiis a sand-seal to previ'ut 
K' peiK'tration of air. 4'. St. 

laihn jnrnact : Operalinn af a liHinii nsimi 

II ini.rhiir af lair-iinair i\nd hiijh-ijrade ijas. 
Dc'iil.sch-Luxenihiii pisclie Bi'i'pw t'l'ks- und Hiit- 
rcii-.\.-(L, Ahteil. Dorlmumler rnion, and A. 
Kliiikcnherp. Dortmund. (ier. Pal. dll,2dd, 
1-7.18. 

UK cliarpf' III a Alartin furnace is first nu'lti'd hy 
iie mixed pas under normal oxidisii'p conditions; 
iie supply of low-prade pas is tin'll shut off, and 
y means of the hiph-pra<le pas tin' ch.irpe is 
•'ated to a hipher temperature in an atmosphen' 
low in oxypen as jiossihle, wlu'rehy a slap of 
lyli basicity is formed which takes up the ]>hos- 
linrus and sulphur from the charpe The slap is 
W'li ri'inoved by tiltinp the furnace. 'Pho carbon 
utb'iit of the charpe is not loweri'd by the treat- 
x'lit, and chromium, nickel, tunpsten and the like 


Allans; MeNiad af sf))aialin<l the (alisf it iien I s af 
III/ hlairniij " the inalten )iie(<d. .1. I']. 

Knudscii, Miihlliach. (ier. Pat. 2!t9,l);M. 17. 7. Id. 
hit. Conv., I 1 .9. Id. 

Coi'i'Kii alloys arc nii'lti'il with s<rap iron and air 
IS Itlow n ihruuph the molten metal, the oxidation of 
tin' iron fiirnishinp the neces’sary heat to keep the 
copper moltt'ii ; whilst /im- distils ami is rerovorod 
as oxide. Pile action is interrupted for the addition 
of (piart/. sand, w hii h sc'rves as a Hux for the iron 
oxide formed. About Sd of the copper in brass 
IS thus recovi'rahlc w ith a purity of 99 , and about 

71 ot the zinc. Broiizi' reipiiix's iiioia' iron than 
does Orass, and the tin passes into the slap. Xicki'l 
bronze and (itTiuan siha'r yield a co[)per-n ickel 
.illoy, and any ])ia'ci(>us metals pia'Si'iil are loiicon- 
trat<'d 111 the loppci- or coppt'r-nicki'l . — T. St. 

Shois rii'li in Iran; Fradnciix] fruin Inal and 

rapper snirHimj. W. Buddeus. Berlin. (ier. 
Jhit. d()2,dd7, 2 ().;li7. 

Si, XUS Irom lead ami copjier smeltinp are un, suitable 
jor the blast luifia •(' on a<(ount of the preseme of 
zinc (10 ), lead, and copiier. Complete se|iaraTiou 

of the metallic impurities is etf('ct<'d if a small part 
of the iron in (he slap is ri'dins'd to metalbV inm, 
which (juickly takes up the <()pper. the lead and 
zinc In'iiip drix'en ofl. 4 In' slap, with or without 
a.ddilion of material rich in iron, is iiiixiil with 
fuel in a shaft furnace haviup two widely dist.anr 
rows of tuyeres and smelted with hot hla.st. so tliat 
at the level of the ujiper row the slap is riun kly 
melted, and at the level of the lower row the iron 

K 2 
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is partly reduced. The mixture of ferrous oxide 
slag and iron containing some copper lUnvs into 
the fore-hearth or slag pot in which the iron is 
separated from the slag.— T. It. Bu. 

Tungsten; Prodiicf ion of rJifinicolh/ jnnr for 

inrnndescencc hodifs ni fhol ric lamps. Lohinanii 
und Hockmann ‘Metallfahr. (h's., \euk(illn. Cer. 
Pat. ;iO€),3Gl, 31.1.10. 

Amohimioi's tungst('n metil, tungstic nnhydrith* 
or the like is transformed in a carhon tube resist- 
ance furnace into tungsten carhide. 1'his is liiiely 
powdered and filaced in a- carhon mould which »s 
introduced into a high tmnperature furnace fixed 
to a rotating wheel. The liigh temperature and tin; 
(xuitrifugal forci* produci' a homogein'ous body ol 
tungsten carhidi'. 'I'lie latter is mixi d with tungsten 
oxide or other material containing oxygen, and 
t'xposed for a long time to a teiniMuature not reach- 
ing the melting point of tungsten. By this mea.'is 
till' carhon is extracted from tlu' carbide and pure 
workable tungsten metal free from pores is 
obtaiiU'd. — T. H. Bu. 

Vine~(/r(iit}('d ores; Smeltimi in o hlosl-f it rnocc 

or Ihe like. (). JIaumann, .XmlKU’g. (ler. Pat. 
312,1)35, 2.11.17. 

The fine ore is introduccfl into tin* furnaie, togeiluu- 
with linely-diviiled carbon and ilux, by means of 
the air blast. To jirevent jn'emature slagging in 
the furnace and stojijutge of tlu^ tuyeres the ore 
is prc'ferably reduced as far as possible before 
adding to the air blast, so that fim'ly-divided iron 
generally containing gangue is blown into the blast- 
furnace. In the blast-furnace tlu' usual charge of 
ore and coke is fed into the diaft and tlu' fine 
dusty mat<'rial is intriMluccd thr- ugh the tuyeres 
with the blast. A ( onsith'rable part of the waste 
ga.ses is withdrawn from th<* furnaci* hearth, so 
that the direction of the blast is principally down- 
wards and the melting zone lies below tin* tuyeres. 
These gases are used in the ore reduction furnaci'. 
To obtain iron low in carbon the molten iron is 
uithdrau n from contact with the (oke and collected 
in a forc'-liearth.- T. H. Bu. 

Tin: Proiliii finii fif -- ftee from iron, from irdsfr 
fin-plot t' and flir !i!:r. Cluun. Fabr. Buckaii. 
^lagdi'burg, and T. Sill)erinann, Halle. (<er. 
Pat. 31l.5<)2. lb. 1.1.5, 

AVastk tin-plalc Mini the like is treated with an 
acid, and a stannous compound is |)recipitated from 
the solution obtaiiu-d by the immediate addition of 
just sutlicient alkali or alkaline-earth oxide, 
hydroxide, or carbon;it<‘ to give a precipitate free 
from iron (ompouiuU. — L, A. (’. 

Mcfal m fairs: flardminii. or haidnunii and 

frmpriiiai, of nrnllrs, ions, sptkrs and likr . 

A. Imbciv. Halifax. Fug. Pat. 135,010, 

(Appl. 20',3v-, / IS.) 

Iron and strri : l\( nf rol qf tr mrlhotf of ilcanintf 

i). Marino. Hmnhm. I'.S. Bat. 1 .;{2 1,3 1 7, 0. 1 2. 1 !». 
Appl., 1 1.S.IO. 

See Fng. Ikit. 120. ISO „f PUS; il.i.^.I.. 1!>10, 0^5 

StrpI or fri I'o alhpis; Ma n nfarf n rr of . M . fj. 

Turner, Atlierstone. I’.S. Pat. 1,325,155. 10.12.10. 
See Kng. Pat. 123,113 of 1017; this .1., 1010, 221. . 
Appl., 1.10.18. 

I'lrrh ir incfiillu) iiiral farnarfs. \V. F. Moore, 
Pittsburgh, Pa., f'.S.A, Fug. Pat. 135,030, 
7.12.18. (Appl. 20,378/18.) 

See C.S. Pat. 1,293,161 of 1919; thi.s J., 1019, 372 a. 


Kleclro-ronverfer fiirnacr. P. F. Snrroii und 
J Simon, Lyon, France. U.8. Pat. 1,325,114, 
10.12.10. Appl., 8.6.18. 

Sre Fng. Pat. 11,094 of 1914; this 4., 1914, 907. 

\y rid I IK/ of iron or steel or alloys thereof : Means to 

be employed in the eleetric . A. (\ Hyde, 

Perivale.' F.S. Pat. 1,323,768, 2.12.19. Appl., 
8.7.19. 

See Fng. Pat. 128,163 of 1918; this ,1., 1019, 640 a. 
Prerijtital my male rials. U.S. Pat. 1,321,985. Srr I. 
liase-melal I fiermo-roii pie. (ou-. Pat. 302,452. See 

xxiir. 
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Pleel ro-ehemieal industry [/a Germany] ; Develop- 
ment of . 11. (loldschmidt. Z. \'er. deut.sch. 

lug., n)l9, 918. Cheni.-Zeit., 1919, 43, Bep., 272. 
(See akso this J., 1919, 951 a.) 

Fehho-ti Nc.aTEN is now prepared containing 75- 
85 W and 0'5 — 0‘8 ' C. A 50 — 60 ' product can 
be made by a continuous process, but the prodiut 
of higher tungsten content is too viscous and musi 
be withdrawn from the furnace intermittently. 
4’he worid-ju'oduction of tungsten rose from 72 tons 
in 1892 to 10,600 tons in 1913. In that year (Ger- 
many imported 5000 tons of tungsten ore, and 
('xported 2200 tons to Fngland. During the war 
tungsten was recovered from tin slags, 220-- 231) 
tons being thus recovered in 1916. The price rose 
from M. 5'5 per kilo, in 1914 to M. 80 in 1915, 
Ferro-( hromium has been manufactured in large 
(|uantitit‘S (7000 tons) during the war, hut Hermanv 
tloes not control any supplies of chrome ore; 500') 
tons of chromium was im])orttHl formerly from 
France, Switz<>rland, and Scandinavia. F(*rro- 
silicori was importi^d (20,000 tons) from Switzerland 
and Siamlinavia, but here also war-time dovelo[)- 
ments will rmuU'r this unnecessary in the future. 
To m;ik<‘ 1000 kilos, of buTosilicon (75 ' Si) 10,(K)() 
kilowatts is required. Phosphorus, fused quartz 
( arborundum. and graphiU' are all prixluct'd idectro 
thermally. Artificial graphite is superior in soim 
r(*spects to the natural mat<'rial, e.y., in <‘lectrica 
lonductivity. Of the pre-war (ternian consumptioi 
of copper (260,000 tons) the home productioi 
amounted to 40,000 tons. In America over 1 ,0()0,0()( 
tons was made in 1918, i.e., more than the world’; 
outjnit Indore the war. 'I'liere is also gt'inwal over 
jiroduction of chlorine, so that the prosjiects foi 
(lerman export trade are poor. In inorganic (hem 
istry chlorine might rejilace sulphuric acid. Flee 
truly tic hydrogen and oxygen havi' li(x>n produce! 
in iin rea.sed (plant ities, the latter being used witi 
advantage for cutting steel. 'I'he prosjiects ol 
oxygen manufacture are considered very favour 
alih'. I'he cheap wat('r fiowcr so inni'ssary for the‘'( 
4de( tro-( Inunii al indiistrus is available in, Bavaria, 

11. .1. H. 

I'Jleet rol ysis of sola! ions of iron ; Ptdenfial npcessari 

for the . W. A. Aov('s. Coinptes rmid., 1919 

Jl»9, 971- 973. 

The minimum potential necessary for the electro- 
lysis of a sidiition of a ferrous salt betwavn elec- 
trodes of electrolytic iron is ()'66 volt at 20'^ V. 
'Phis value decreases ()’()()7 volt for P C. ris(‘ in 
tempc'iature, attaining a minimum at 110^ (k and 
then rising with further rise in temperature. 
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CuXlL-FATS; OILS; WAXES 


Jli 


Patents, 

Depolarising agent; iUectrohjtic higher oxide of 

i/uuujanese - and process of making same. i 

J)ensifi€d polarising agent and process of making | 
Mime. C. Kills, Aloiitclair, N.J., Assignor to i 
Naiionail Oarijoii Co., Inc., Cleveland, Oliio. j 
K.S. Pats, (a) 1,322, ()()() and (u) 1,322,001, 
18.11.11). Appl., 0. 12.10. ! 

(a) a solution ot manganous sulphate and another j 
sii!phat(j is elect rolysi^d, uherehy :i hijjjhor oxide of ; 
itianganese is proiluced ; this is removed without 
(Oininp into contact with the nascent hydrogen 
vvolved. (ij) Finely-divided basic manganous 
material is roa>sted to form manganese dioxide, 
which is mixed with fimdy-divided grai)hit<i and a 
])inding agent. The mixture is subjected to a pres- 
sure ot several tons per sq. in., then pulverisinl 
;iiid re-shaped in moulds at a lower pressure than 
was jireviously used.- J. 11. J. 

Insulating al ii miniitm-roveied copper randiirfars ; 
.\letho(i,<i of ■ — — . H. M. and H. I). Abernethy, 
Cleveland, Ohio, Assignors to H. Fuller, East 
Cleveland, Ohio. IT.S. Pat. 1,323,230, 2.12.10. 
Appl., 17.4.10. 

An electrical conductor covered with a thin coating 
111 aluminium is ele< trolysed by a current ot low 
voltage and amperage in an a(iueous solution ot 
potassium f)crmanganate and sulphuric acid. The 
conductor stTves as the anode, and the cathode is 
composed ot a porous cup tilled with mercury. 

- ].. A. C. 

KIrrfric furnace. AV. H. Bristol, AVaterbury, and 
Al. ,1. .lohnson, Naugatuck, (\)im., Assignors to 
'I'lie IJristol Co., AVaterburv, (’onn. F.S. Pat. 
1,323,570, 2.12.19. Ajipl., 14.1.19. 

In ;i turnace ot th<> n'sistnnce type the resistance 
material is placed in an ofiening hollowed out ot 
the top ot horizontal electrodes. — B. Al. A\ 

flases: Method of purifijing or separating tnj 

means of high-i ension eteef ricihi. 8'iemens- 
Sr'huckertwcrlie Cl.m.b.Il., Siemensstadt . (ier. 
Pat. 31 1,171, 27.2.18. 

'I’uK gas is made to pass ()\er high-t<'iisiou I'lectrodes 
jiroviiied with points or <'<lg(‘s through a condui^ 
on tlu! sides ot whi( h are ])lac<'d ])Iate-like collecting 
cIcctrodi'S. The com}iosition ot the gas sLiamm over 
its cross-sc< tion thus .liters, the iiiipuriti(‘s holding 
to pass towards the w iHs ot the conduit. Separa- 
tion ot the gas into jiarts containing lesser and 
greater amounts ot im[)urity is then (dtected by 
means ot wedgc-sliaped separating walls plaied in 
tlu' conduit beyond the i'lectrodes. T. St. 

O.i idation of .sul pit i(tes. F.S. I’at. 1.323,879. 

Nee \ IT. 


XIL-FATS: OILS; WAXES. 

Tohorra .seed oil. K. Prcissecki'r ami H. Brezina. 
Fadil. Mitt. Oesterr. Tahakrcgie, l‘.)17, No. 4. 
Chcm.-Zeit, 1919, 13, Kep., 28K. 

Kxi'Eiumknts on a large scale w<’re made in FBo 
on the extraction of Dalmatian tobacco seeds with 
trichloroethylene. The average yield was 35‘4 ot 
oil having the following characters: — Sp. gr. 0’925() 
at 15° C. ; acid value, 9-5; saponii. value, ltK)’4; 
and iodine value, 131t). 4'he oil-cake contained a 
relatively high proportion of nitrogen and tat; 
it would pnibably be suitable for fodder. — C. A. M. 

('metis llenedici us oil. A. Fereiiez. Arch. Pliarin., 
1919, 257, 180—190. 

Thk oil of Cniens Benedietus s^s is odourless and 
tasteless, that pressed cold being pale yellow and 


that pressed hoi dark hrovvi, ; both oils exhibit semii 
dryiiii; properties. 'Ihe physical and chemical 
characters are as lollows: — Sp ur at. 13° C, 
0-9262; jicid value, r2; refractum index, 1-4717 h’ 
saponiheation value, 191 ; iodine value, 1 11 ; Dehm-r 
value, 9.5*75; Jlcichert.-Aleissl value, 2 53; Polcnske 
value 0-60; unsaponiliable imittcr, ()(iG; iodine 
value of unsaturated f:itty aeids, MO. The uii- 
saturated fatty acids consist of about 71 ot oleic 
and 26 ot liiiolic acids, and the siituratcd fatty 
acids ot about 40 ■!, ot stearic ami 60 { ot palmitic 
acids. According to Pater (Tcnm'szcttiidonianyi 
Kbzlony, 1917, 675 — 676) tlie sei'ds contain 211- 
28*3 ' of fatty ml, 14-83 being ohtaiiiable hy 
pressing in the cold . — '[\ 11. P. 

liee.stra.r; hifliienre of cholesi erol esters on the 

saponijiration of . P. Bobrisch. Pharni. 

Zcntralh., 1919, 60, 173- 178. 

A SAMi’LK of Fast African lu'cswax ('xamined hy the 
author contained 0-61% ot cholesterol esters and a. 
sample of East Indian Ikv.sw:ix 0’22%. Since 
ordinary ((h'lnian) Iw'eswax contains O'O — (Yl { ot 
these, esters, the tlifliculty witli wliich the foreign 
waxes saiionifv cannot la' dn<‘ to their jiresciicc. 

-AV. P. S. 

Cotioidat et ert rot Iff es : Soap solutions as a. ttfpr. 
,J. AV. McBain, M. E. Laing, and \. F. Titlev. 
C'hem. Soc. Trans., 1919, 115, 1279—1300. 

Thk study ot the electrical conductivity and other 
properties of soap solutions has led one of the 
authors to defiiU' a new class of compounds, colloidal 
<'l(‘ctroly tes, of which soap solutions are a type 
(McBain, tiiis .J., 1918, 249 t). C.'onductivity and 
freezing point data- are given tor a number ot 
Hxlium and potassium salts ot tatty acids, including 
acetic, octoic, dccoic, Jaiiric, oh'ic, and stearic 
acids, 'rile striking point about the conductivity 
curves is that they repre.sent nuxlerately good con- 
ductivities even in concentrated solutions. In 
many cast's the foiiduclivity curve, after passing 
tlirough a minimum, rises on further concentration 
to a maximum, an elb'ct wliicli is more pronoum'ed 
at lower than at liigher temperatures, and more 
tor iiotassium than tor sodium salts. The soap 
solutions also show an abnormally high temperature 
coeflicient ot conductivity. 'I'ho osmotic properties 
ot soap solutions wort' best studied by the freezing 
point metlKKl. From the data obtained tor tlu^ 
Idwering of the freezing point it was possible to 
( alculale the concentration ot crystalloid in tlic solu- 
tions. It was found tliat, in all but the most dilute 
Sdlutioiis, the soaji exists almost entirely as colloid. 
Ill high dilutimi and especially at higher tempera- 
turi's, 90° C’., the soap is almost entirely 

crystalloid. The latoate shows ])rop<'rties inter- 
meiliiite between those ot an acetate and a true 
soap. The plienomeiia are well ex[)lained hy the 
hypothesis of ionic micelle, acA'ording to which the 
negative ions of the soap are aggregated to form 
the nucleus of a colloidal particle, termed the ionic 
micelle, whilst retaining their equivalent electric 
(barges. 'J’hus the ionic micelle exhibits conduc- 
tivity as well as mobility even greater than the ituis 
(ontained in it. 'PIu' micelle probably eombiiies with 
iion-iouised moh'cules and with water of hydration. 
'Ilie change in hydration with increasing temper.'i- 
ture explains the abnormal temperature coetheient 
ot condueiivi I y. E. 11. R. 

Soap card; Degree of htjdrafion of the pariirtes 
vhich form the structural hasis of deter- 

mined in ex/ierimenfs on .salting out. 4. A\ . 
AIcBain and M. Tavlor. Chem. Soc'. Trans., 
1919, 115, 1300—1308. 

AVhkn a soap, for instance, sodium palmitato, is 
suited out by .sodium hydroxide, marked apparent 
negative sorption occurs, sime the concentration ot 
alkali in the lye becomes much higher than before. 
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By analysis oi' the soap curd and of the lye it is 
shown that the curd is a medianicul mixture of 
hydrate (or sorption (iompound) and enmeshed lye. 
'I'he dei?rw of hydration in the case of sodium 
|)a Imitate varies with the concentration of the lye. 
Thus, when the concentration is d'A' tln> sorption 
compound has tlie composition NaP, d'2iK<), and 
lor 1'5N the composition is NaP,0’r)H..O, wlicrc 
represents the palmitic acid radical. I'nder ex- 
tremely hij^h pressures th(‘ decree of hydration is 
lowered (X)nsiderahly. — E. 11. R. 

OHiness (nul hibricafion . J)eeh\v. A'ce 1. 

Althaea roof. A'on Friedrichs. See XX. 

Patk.vts. 

G/7.S and Jafs ond ihe ld:e; I h'odansinif and jnoi- 

fijiiu; . (;. (’alvert/rwickonham l*ark. Enji;. 

Pat.' i:io,2do, 21.H.1H. (Appl. 19,120/18.) 

Oils, fats, etc., are heated in (ontact with a finely 
divided suhstanct* or siihstaiicc's and a non-ox id i.siiif.;; 
noii-flavourinjj; ^as, such as hydrojj^en, nitrof^en, or 
carhoM dioxicle, or a non-acjueous vapour, such as 
petroleum sjiirit, ctliyl acetate, or a mixture of 
these. 'I'iie contact material may either be of 
natural oecurrcnce, e.g. kiesel"ulir, or it may he 
j)r<'pared artificially, e.g., hydraU>d aluminium sili- 
cate deposited on kiesel^iihr, and he capable of acl- 
iiijj; as a cnrric'r for ohjectionahle suhstanci's not re- 
moved by th(‘ ^as or vapour, whilst beiiijj; itself left 
in a condition suitalile for separation from the oil 
or fat. In one moditication of tlu' process the fatty 
acids or jj^lyc'eridc's are spraycnl into a chamher. 
where they are mechanically agitated in contact 
with the material and in tlic current of }»:a^. 
Various forms of apparatus lor carrying out the 
process arii described. — C. A. M. 

Fidle.r's earth \f<>r ad refinimil; i'/ercs.s fitr (hr 

grodnel ion of . 1 . Kohliidorfer, Land.shut. 

(»er. Jhit. d.d.M. 

Fixnrv jiowdered silicate rocks or silicious eartlis 
are treated with dilute sulphuric acid at StE-— lOtF 
Ch The hot mixture is neutralised with ammonia, 
and the precipitate is scparat«'d from tlu* liipiid 
which can ho further worked u(» tor ammonium 
.‘•uiphatc. -.1 . II. . 

Ods and fafs cantainuui idiosjdioi ir arid: Frixess 

jor (he prtnJ ui ( oni af . (’Ih iii. Fah. I'lors- 

}i(‘im 11. Nwrdlinger, Fldrsheim. (Icr. Pat. 
;ti;i,617, 28.11.17. 

PnosnioRre anhydride is dissolved in the cold in 
castor oil or other hydroxy-acid oil and alter a 
sliort ti?ne a tough glassy mass forms, from whicli 
by repeated washing and heating m ith watc'r an oil 
is obtained solulde in ammonia and .scfda. 'I'he oil 
derived from castor oil has the following char- 
acters: sp. gr. at lo‘-’ Idl.'kl, acid value* 1928, 
saponification v.diie 27S'2: PJ cuiit^'iit. 8 !Sl ' . The 
jiroducts are soluble in ether and jietroleiim spirit 
and insoluble in water and benzene. On lieating with 
hydrochloric acid the libcvsphorie acid is not com- 
pletely separated. If the* oils arc* mixc'd with less 
than the cjiiantity of alkali rc'C|uirecl for saponi- 
fication and heated to the boiling point a gelatinouF 
or solid soaj) is obtained, neufral in reaction and 
giving a clear solution in water. — J. H. .f. 

Fierir acid 4a/ns on the shm; Fi Cfnirai ion of a 

refKjenf for the reinoral e/ . .j, Kh-nwiiz 

Dresden, (fer. Pat. .‘112.772, 1.0.18. 

A si^iTAULK dotergont, .siicli as water gla.ss, OlaiilxT s 
salt, or soap, is mixed with bleaching powler. 

J. 

Fattg acids from wood tor. Oer. Pat. .‘11 E.'loH. 

111 . 


XIIL-PAINTS; PlfiHENTS ; VARNISHES; 
RESINS. 

Ill iiminatian from ixnnt. H. A. Gardner. Circ. 
70, Paint Manufacturers’ Assoc,, F.S.A., Nov., 
1919. 8 pp. 

'riiK light-rellectiiig power of a number of paints 
and pigiiu'iits was di'tc'riiiiiii’d by apjdying throe 
coats of the paint under test to jiieces of sheet tin 
about Oin. sejuare, primed with fiat lithopono paint. 
The retlection factor was deU*rmined in an inte*- 
grating .sphere in whicli a beam of light was thrown 
cm the samples at au angle of ITE to the normal. A 
: freshly surfaced block of magnesium carbonate 
, having a refieetion factor of 88 was taken as the* 
standard. Exiiiiiination of some commercial paints 
showed that fiat paints gave higher reflection 
values tlian gloss jiaiiits. most probably on account 
of the liigher pigment content. Aluminium enamel 
gave a reflection lactor of o2, as against 7fi for fiat 
interior wall paint, a surprising result in view ol 
the generally acc<'f>ted view as to ihe high light- 
reflecting ])ower of tlio ioriiicr. Tests on various 
paints compounded on both a weight and a volume 
relationship showed conclusively the higher re- 
flecting values obtained by increasing proportions 
of pigment. Paints of high reflecting power can 
l)e made by using a relatively small jiroporiion of 
highly viscous binding nu'dium thinm'd down witli 
volatile .solvent. — A. de W. 

I{rsiiis: Defrrininat Ion of the sajionifieofion voliir 
of dark IJ. Sahaterra. Chem.-Zeit., 

1919, 43, 7d">- - 7(3(;. 

Foi r grins, of the resin is boiled lor .‘Id luins. 1h.'- 
neath a rcllux condenser, with -50 o.c. oi .N /2 alco- 
holi<* jKiLassiuin hydroxide solution, then treated 
with .‘12 c.c. of A' /2 haiinm chloride solution ami 
;U)d t-.c. of iecciiti\ hoiksl waU'r, and allowed to 
stand on the waler-hatli for three-iiuaiters to one 
hour. 'I'he li(piid is tlien cooh'd, diluted to a 
definite voliinn* (.ifK) e.c.), and filteri'd, and an 
.‘iliipiol portion ol the filtrate (Idd c.c.) titrated 
wit h -V '2 hydro( hloric acid ( phenoljililhah'in as in- 
ilieator). In somk* cases the insoliihh* hariiiin re- 
sinate coagulates at the hottuin, leaving a ch'ar 
supernatant liquid whicli can le titrated without 
filtration. Simultaneously, a blank test is made 
and titrated under the same conditions, to make 
;dI<Mvanc(‘ for tlu* jio.ssihle action of atmospheric 
<arhon dioxide upon tlu* tiarinm hydioxide (luring 
the hltration. C. A . -M . 

r a r lie nf i ne : lloloifcn obsoi pf ion of E. M. 

'I'aylor. Analyst, 1!)19, M, lOl 1(»2. 

WiiKN iodine (W ijs ) solution is used alisorption ol 
halog(‘M hv turpentine is never ((nnj)lete (see al.so 
this .1., l'9()2, M.‘19; 1904, .’102). 'I'lie author has 
studied the reaction, using a solution of iodine 
trihroinidt* in chloroform. In one set ot <'xperi- 
meiits the tuiqieiitiiie was tri'aU*d with an exci'ss ot 
the reagent for varying lengths of time, in another 
pet varying amounts of reagent were ii.sc'd and tin* 
excess of iodine titrati'<l aft4*r one niinute’s ( (intatd. 
'I'he results (jhtained indicatti that the rcatdion 
lK*tv\e<>n turjieiitine and halogen is according to the 
<*(|Uation •lC’,„il,r, * 1 f Hr, .‘K’,,,! i ,, Hr, • 21;,,, and that 
there is no iiit4*nii(*diat<! reaction. 'I’his reaction 
(an h(* ri'alised with practically no scccjiulary ren( - 
lion by adding 10 c.c. ot A / I I Hr, solution in 
chlorotorm to OT -O’lo grin, of tur|M‘iitine dissolved 
ill 10 c.c. of ililoroform, adding potassium iodide 
.solution within 1 min,, and titrating the excess of 
iodine immediati ly with thiosulphate solution. 


Detergents. Eng. Pat. l.‘l'),240. See V 


t-se of inks in Instotogy, Biignon, See XXIIJ. 
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Cl. XIV.— raDlA-UUBBER ; OTmA..PERCHA. 


IS K 


Px\TRNTS. 

Jfctiinn; Mel hod of hardeninf) sifofhelie ]{, p 

Jnckson EdKowmxl l>ark,' P„., A.saiKnor ' to 
Westinshou.'to Klcfilric and MannfacUirinir Co 
C.S. Pat. 1,32;|,2«1, 2.12.li». Appl., 3.2.1o^ 


by trp.iliiijt tin. .surfaco of tin- froshlv rolled sheet 
With a dismtoctant such :.s a .solution ol forninlin 
oi bisulphite; the sirnpU'st motho<l of prevention, 
however, is to ensure rapid drvinti; of the surface of 
the nil)b<‘r. — D. V. '1\ 


A riri'NOL-Ar.DF.n vuK Cfiudcusatiou jfroduct is aj»plied 
to a porous article and part.iall.v hanhuied hy heat- 
jn;r; the product is then dried at a lower teVnpera- 
liire, and, after applying a further (luantity of the 
( (HKl('Usation proflud, Lh<' hardeinuj^ procos is 
(omiileled by further heating at a higher teiupera- 
lure. -L. A. (h 

CoohiKj wdli l)ol:rlilf. (h'r. Pats. .‘10 1 1 !), ;i0.-),|7f) 

and .‘107,600. See I. 

,\ei(ls fiotn v'oitd hir. (fer. Pat. .'ll h.TyS. See III. 

XIV.- INDIA-RUBBER; GUTTA-PERCHA. 

Ileveii (liter; Noiund coaijufol ion of in the 

ohsevve of (lie. W. Spoon. Coiuiu. Central 
Jliihher Stat., nuiten/orp:, 1010, No. 16, .‘lid — .‘ld7. 
In a comparison ol tlu' pioduet of natural eoati;ula- 
lion of undiluted lat<'x in the ahsAuieo of air with 
that obtaimsl by ei)ae;uIation of l.'l;’' latex witli 
acetic acid, no practical difference was observable 
in the inner (|Ualiti('s of the rubber, aUhough tlu* 
lormer exhibitfsl somewhat les.s variation in rate of 
( lire. Factors which alfeet the rate of euri' of r ubber 
prepared liy the ordinary nudhod of eoattiilation, 

( .(/., prolonjjjation of the coat^ulat ion {leriod, altera- 
tion of the eoaeulation temperature, and restiiij^ of 
tlu' trt'os, similarly inllu<'ne<i the firoduet of spon- 
laiH'ous coagulation. Tin* addition of small (pian- 
litics of sii^ar to the latex to facilitate natural 
coaj^iilation has no ajifir^M iable efleet on ilie rubber. 
A temp(*ra 1 11 re of K)” C' ;;ives a more satisfactory 
coagulation jiroeess than tlu' dO'' C. mentioned 

by Barrowclilf (this .).. Ibl^. dO t). The ]>orosity of 
ihe natural coa^ulutu smniMshat aids erettinp;. but 
tile creped material dries niora' slowly than ci'cpo 
li'om a< ('tic a( id coafiiulum.- -I). I*', d'. 

l! ihi/e.r; I'lflei t of sooI'iik/ the j'oJIeil or iiniolled 
I iHiijnhi in in n'olei on the proiierl ies of the — •. 

0 do Vries, (do, m. CVntr. Uiiliher Stat., Buit- 

( nzor^, Iblb, No. i. . ,d.‘19 d7.‘l. 

Tiir {iom'ral ('fb'ct ol soaking the coajpilum is an 
extraetion of serum substances causin}.>; a loss in 
\\ti'j;hl, of (l^ O' 1 for crepe, (I'd ,‘l for sheet, 
and 0’l2 - 2/ for iiiirolh'd (fiajpibim; this involves 
a (h'f lease in tlu* rale of \ ul( a iiisat ion. l*'urlhei‘ 
soak me caus(‘^ a ‘‘ mat urine ” <‘lfeci with continued 
lo'- in wei}j;lit, but with iiicreast' in rat<’ of vulcani- 
'-.itioii. so that the orieinal retardation is 
diminished oi- chauei'd into an aeceler.ition. 'I'he 
;M {eIerators ioriiu'd duiune “ matui’iu}j; ” are oidy 
jiai tlv ■extrai t<Ml liy A\aler. Soakine freslily-rolleil 
dieet rubb(‘r does not jnaM'cnt shbse(|Uent ih’veloj)- 
iiioiit of “ rustiiu’ss," l)Ut is of eonsiilerabh' etieid 
Ml preventing: eji-asi lu'ss (dm* lo bypirosoopie suh- 
'laiKcs on the surfaie of the sheet) and in deereas- 
nie the liability to develop mouldincss.- I). F. T. 

Itnlihri; i'oiisr of riisfniess in sheel . H. .1. 

1 lelh'iidoorn ('ouim, Ventral Biibber Stat. 
Jliiit<*u/or-, Mini, No. IS, llib 1;16. 

Ki’sriNKHH ” on tlu* sui fac (' of slusu rubber is not 

' .Mis(‘d by the dryinjj; of a lilm of serum substam-es 
hut IS due to the deeom|)osition of serum sul)stances 
h> an ai'robie micro-organism; it may be induced by 
M'cpm^ freshly rolled sheets in a moist almo.sphere 
t)i one or two <lays, the most favourabh' tempera- 
IHK* b('in;T nhout 40° (\ Smokine reduces the ten- 
dency to “ rust,” and the troubh* may be inhibited 


(hioutehone ; Jiroininot ion and eonat it ni i,,n of . 

AV. C. Schmitz. Cunimi-Zeit., 1{)M) ai, 167 — 166 

mm. 

'riiK various and somewhat contradictory results 
which have, been recoialed as to the Ix'haviour of 
rubber towards hromiue are probably to he attri- 
hut('<l to the iuti'ilerence of colloidal phenomena 
with the purely ehemieal stoiehiouu'trieal proe<'ss. 
fn order to avoid this <listurbinp; intluenee the 
author has studied the hromiuntiori of rubber after 
a preliminary “ deimlymerisation ” by heat. Afte?- 
tlu* ri'iiioval of the r<‘sinous const it uents by pro- 
louji^ed extraction with acetone, the rubber was 
beated under Id atm, pressure in an aiitoelavo 
lor 10 hours with xylene of b. pt. 130° — 160° V. ; the 
r(*sultinp; mohih* solution readily yield(‘d its in- 
soluble protein and other eonstitiieuts when eeiUri- 
lufi;ed; the xylene was th(*n remov(‘(l hy dis- 
tillation and after dissolving; in carbon tetra- 
chloride tlu* ruhlM*r was submitted to the* action of 
a. .solution of hromiue in the same liipiul. 'J’he con- 
sumption of hromim* was in tlie pioportion 
bBi ;C,„11„. : in vi(‘w, therefore, of the’addition of a 
moh*eule of hromiue at each <louhle bond, the molo- 
cnlar weij^bt ol the depoly me risc'd hydrocarbon 
must be at least CjoU,., whilst that of the orit'iual 
rubber is jns'sumahly much {ireater. In the course 
of soveral hours tlu* r<*aetion liquid developcM.! 
hydrogen bromiile due to elimiualioii of this suh- 
stanei* from the. soluble primary additive ((.impound, 
(bf,lI,,Brj„, with formation of a mi( ro-crystallino 
iu.soluhle eompound, (':,„H.,oBi„ ; the former is pro- 
hahly an open-chain (ompouiul, whilst the latter is 
jiossihly eyelie, hut witii sm.iller riii^s than tlie 
oriji;inal rubber, and is (piite distiiu't from tlu* 
ordinary “ eaon tehoiie b'trahromiih*.” Wliethor 
tlu* o])(‘ninM of tlu* e\.lie e.iontehoiic molecule 
occurs during: hrominatioii or is ctlcc ted .dri'ady in 
the depolymerisalion process it is at present not 
possjlih* lo decide. DepolyiueriM'd rubber is thore- 
fore is'tiarded a.s miderjxoi broiniuation as a 
siiufile clu'iuical proca'ss without any complications 
due to colloidal iihouonieua. 4'bc r('snlts of the 
j u vest i {Ration are in aei ord with Harries’ mori* 
recent vi<*ws of the constitution of the rubber mole- 
cule (this .1., Milo. 670).- -I). F. 1'. 

\' iileoni^of ioD coeffiiienf; h'fjeef of orijonic 

oreelenit ors on the . T). M. Crauor. India- 

rubbrr .1., MHO, 58, 1100-1205. 

A MiXTTUF, of siuokt'd shet'l rublx'r (lOD), sulpluir 
(6), and zinc oxide (1), wlu'u vulcanised over a 
rau^e of jwriods belwei'u S.5 minutes and 2.‘lo 
minutes at 202° F. (1 11° C.) or 1.5 lb. sU*:un pressure 
in a platen prcs.s jj^avo a maximum tousik* strength 
w itli the MM) minutes iieriorl, the eorro.spuiiding; eo 
♦'llieieut of vulcanisation beiii^i; I'ZO : after an 
aiivleraU'd “ af^eiiiR ” test, however, the jiroduet 
of 130 minutes vule;iiiisation ;ind eoetlleient 2'H5 
bad the maxiiuuiu strenjitb, Tlu* lall<*r judduet is 
thcrofori* re}'arde<l as the “ lu'st cured ’’ sainjc'e. 
Other mixiui(;s w<'re t!u‘u ti'.st('d. di'rivtMl from tlie 
above by the addition ot (10 to 1 ot an oiy^inie 
accelerator such as he\auu*lhyicueiei ramiiu' and 
dimetliylamiuouium dimeihyldilliio( arhaiiiate. W itii 
the former eat;>lyst a vulcanisaliou (dellieii'ut ol 
2‘S3 was attained in 50 uiimitt's, wliilst tin* eorre- 
s[)oudinK t(*Hsile streuf^tb and risi.siaius* to str<'tch 
were mueb ori'ati'r than in tlu* eatalyst-free 
mixinji;. With flu* latter ai*'‘('Ierator satislaetoiw 
physical properties, unuh .superior to tlio.se ol the 
“blank” mixing, were obtaiiu'd alter .1, 1, and •) 
miiiutes, tlu* correspond in ^ ideauisation ro- 
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efficients beiiiR 1*09, 1*21, and l*4o. With the iin- 
accelerated mixture, t^) obtain a product showinj; 
700% elongation at a load of 1000 lb., the presence 
of about 4*9% of eombined sulphur was necessary; 
with the hexani(‘tbyl(Mietetramine and dimethyl- 
ammonium dimetbylditbiocarbamate mixings tlie 
eorrespondinfi; coefficients necessary were 1*H% and 
0*9%. Jndofsl, distinct si^ns of vulcanisation were 
visible after the last-mentioned mixture liad l>een 
merely stored in the dark for a month at the ordinary 
temperature. The results su^^^est that the shorter 
the necessary p(‘riod of heatin;^ for vulcanisation 
the lower the proportion of combined sulphur re- 
cpiired to pro<lucc the desired physical coiulition. 
Comparable imlicalions weiN' obtained with similar 
mixin{j;s prepare<l with an iiderior brown j)lantation 
crej)e, which indeed could not be vulcanised satis- 
factorily witliotit an accelerator. — I). F. T. 

Patknts. j 

lliifiher; l^ioiess jnr (Icvtiirmiisinij . Deinilran- | 

i.'iiiiij j)n)< f ss (I ihI iiraihicl fhcrc<tf. Process for dc- 
vafcanisiim vulcoiiiscd rubher. C. F. IVillard, 
San Diej;o, Cal. I’.S. Pats, (a) l,:i22,()77, 

(n) l,;}22,ir,l, and (c) 1,:122,152, 18.11.19. Appl., 
(a) ;u.r,.l7, (a) is.d.is, and (c) .‘1.12.18. 

(a) Vt:iit anisf.I) rubber is boiled with a liquid con- 
sisting larg<'ly of a viscid, gummy hydrocarbon; 
this forms a froth on the stirface of the lupiid and 
on account of its greater affinity for sulphur under 
the pr(‘vailing conditions, removes combiin‘d sid- 
phnr from the rubber, (ii) Vulcanis<^d rubber is 
boiled with a viscous mixture of a tar and a. flux 
of a liquid hydrocarbon in the presence of water, 
(c) More or h'ss of the combined sulphur of 
vulcanised rubln’r is lilx'rated by boiling the rubber 
with an emulsoid colloid solution tnd a det<‘rgeiit 
solution. — D. F. T. 

XV.-LEATHER; BONE; HORN; OLUE. 

Viscosity. Rothlin. See XXllI. 

Patk.nts. 

[Chrotne] leather waste: Process for the utilisation 

of . C. Beiinert, Griinau', Germany. Eng. 

Pat. 115,421, 9.4.18. (Appl, 00.50/18.) Int. 
Conv., .’10. 1.1 7. 

Chroaik-leatheu (aittings are freed from materials 
and colours u.sed in finishing the leather by treat 
inent at 3.,)° with a ‘dilute alkaline solution, 
agitation with sand, ground pumice or the like, 
and repeated boiling with water, containing it 
necessary oxidising or reducing bleaching agents, 
and arc then heated to 75''^— SO*^ C. for 2— .'1 hour> 
with a solution containing 1.5 pants of sodium 
hydroxide in 500 parts of water for each ItMJ parts 
of the cuttings. After cooling and standing for 
8omo time, the mixture is fdtere<l and the liquor 
is made neutral to phenolphihalein by the addition 
of acetic or formic acid, and i.s ('Oiicentrated to a 
syrupy consistence. The product contains prot- 
albinie acid, lysalbinic add, and other similar sub- 
stancew formed by hydrolysis of the leather which 
possess the property of yielding silver salts capable 
of keeping silver, silver oxide or hydroxide in col- 
loidal solution, and may be use<l in cleaning, fulling, 
and dyeing textile fabrics. Chromium compounds 
may be recovcrc<l from the rt^sidiie obtained on 
filtration of the liquor.-— L. A. C. 

Tanninij leather for belt.<(. F. Gilardini. Turin 
Italy. U.S. Pat. 1,.321,7:10, 11.11.19. Appl., 
21.5.18. (See also Eng. Pat. 114,6.31; this J., 
1919, 297 a.) 

Portions of the unprepared hide are subjected to 
heated cximpressing elements, and the hide is then 
treated with a tanning solution. — E. W. L, 


Tanniua eompoiind. B. Levin, Hale. U.S. Pat. 

1,:128;H78, 2.12.19. Appl., 28.5.18. 

Ski; Eng. Pat. 117,693 of 1017; this ,T., 1918, ,579a. 

Treatiiuj eoal yas etc. Eng. Pat. 135,577. See 11a. 
Willow or poplar bark. (ior. Pat. 300,614. See \. 

Food from .scrap lealher. Ger. Pat. .311,323. 
See X IXa. 


j XVI.-SOILS: FERTILISERS. 

i Sail analysis. F. Miinter. Laiulw. Versuchs-Stat., 
j 1919, 94, 181 — 189. 

'I'liK following method of i'xlraction is reconi- 
mende<l ; - .3(K) gnus, of the soil is mixed with 
900 c.e. of eoneentrated livilroehloric acid, and 
(lie mixture is shaken every liour for 48 hours; the 
clear liquid is then decanttd, filtered, and 300 e.e. 
of the hltrute is evaporated, with the addition of 
ammonium chloride. 'I'lio residue is moistened with 
nitric acid, hydrochloric acid is added, and the 
mixture is again evaporated; this operation is 
ix'peated, the residue then dissolved in hydroc-lilaric 
acid and water, the silica collected on a filter, and 
the liltrate used lor the <letermination of iron, 
alumina, ealeium, magnesium, potassium, and 
phosphoric acid. — \V. P. S. 

Soil-sorid ion . F. Ramaiin and A. Spcngel. 
Lamlw. Versuchs-Stat., 1918, 92, 127-146. (Sec 
also .1. Ghem. Soc., 1919, i., 615.) 

The results of experiments in which an artificial 
zeolite (permutite, hydrated aluminium alkali sili- 
eate) was treated with solutions of neutral potas- 
sium, ammonium, ealciiini, and sodium salts, 
showed that the interchange of bases which takes 
place has tlu' character of a chemical (‘xchange; no 
signs of physicid adsorption could Ih^ detected. 
Potassium ami ammonium arc mutually replace- 
able, ;ind displace sodium and calcium completely 
from the zeolite, whereas the displacement of jiotas- 
sium and ammonium by sodium and ealeium is 
incomplete. The ratios lH‘itween the bases in the 
solutions and in the zeolite are different: bases 
presiuit in small proportions in the .solution are 
(ombined by the z(M)lit(^ in relatively greater 
amounts. Within wide limits the absolute concen- 
trations of the salts in the solution are without 
apiireciable influence on the composition of the 
zeolite, this being the ease even with mixtures of 
< alcium salts with tbos(> of univalent metals. 

3'. II. P. 

(!op])er: (’onfenf of - - in cultirated soils. L. 

^Lupienne and E. Demoussy. Goinptes rend.- 
1919, 169, {>37—942. 

3'irK amount of lopper brought into solution by 
boiling 6 grins, of the soil for half an liour with 
.50 e.e. of 10% sulfihuric acid has In-en estimate<l in 
a niimlKM- of ordina'ry arable soils and a number of 
vineyard soils. With the arable soils the copper con- 
tent varicfl from 1 to 50 nigrms, per kilo, of fine soil, 
but in .some of the vineyard soils it rose to 250 
mgrms. Despite these high figures, there has not 
been any indication of a toxic effect of the copjier 
on the vines. Most of the copper is in the surface 
layer of the .soil, the jK'netration being very slow. 

~ G. 

Paleiinn earhide eonfeni of crude ealeium eyan- 
ainide. V. Maly. Z. Landw. Versuchsw. in 
Oesterreieh, 1916, 19 , 445. Bied Zontr., 1919, 48 , 
369-370. 

Ai.r. the samples of crude calcium eyanamide 
intended for agricultural use which were examined 
showed a calcium carbide content of under 0 ’ 24 %. 
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The carbide contenb of crude calcium cyanamide 
filled into sacks was at first 2*7% ; it fell after one 
day to 2*1 %, and on the third day was 0*2%. Pipes i 
of varying width and length, closed at one end, | 
were filled with crude calcium cyanamide (;ontain- : 
ing 2*7% of carbide. On the 29th day the carbide | 
content at the closed end of a 15 cm. pipe had sunlv j 
to 0*66%, and in a 45 cm. pipe to 1*67%. Tn both | 
cases the pipes were 3*5 cm. wide, and at the open | 
ends there was found 0*014% of carbide. In layers i 
of material which are not easily acc'essible to air, 
the decomposition goes on only very slowly. i 

-j'. H. .T. I 

Cdlcium cijanarn Idf ; Inftnfjice nj sIoukjp on the 1 
iiltrO(jcn /o.s.se.s arnl nitrogen, chnnues ocenrriiui ! 
ill crude — — . 1). JMeyer and P. (forkow. Illustr ' 
I.andw. Zeit., 1919, 39. 27 -28. Bied. Zentr , ^ 
1919, 48, 370—373. ; 

(buTDE calcium cyanamide was spread in a layer ! 

1 cm. thick on glass plates, some of which were kept : 
in a room the Punperature of which varied from 7‘^ j 
to O. from winter to summer* and the remainder i 
in a cellar at 6° “-18° C. Increases in weight took j 
place aft('r 18- 25 weeks’ storage of 21 — 20 ^ during | 
summer and 22 during winter in the r(K)m and of ' 
(i3---G5;v during summer and 09 /, during wiiiter , 
in the cellar. Hardly any bxss in total nitrogen ' 
took place during storage, but there was a i 
considerable decrease in cyanamid(‘ nitrogen and i 
an increase, in dicyanodiamide nitrogen and in 
other forms of nitrogen. This was espe<-ially 
marked in the samples stored in the cellar <luring 
summer, when about 59% of the cyanamide was con- 
verted into dicyainxliamide. It is (concluded that 
calcium cyanamide should be stored in a dry, closcsi 
room, and if loose it should be covered with sacking 
and straw’. Paper bags of the material sbouhl be 
stored close tog<dher, the spaces being filled with 
more material and the whole covered with straw', 

-.1. H. .1, 

C(dciuni ninmnnidf and dn>in<)t}iiiin sid ; t nfte- 
ence of iron (t.ride (ind coinuion s<dt u})on the ■ 

fciiilis'uKj (fction of . (). l/cmmermann and 

A. Kinecke. Mitt. Dent. Landw.-tJes., 1918, 33, 
574. Hied. Zentr., 1919, 48, 290 -292. 

Fiki.d experiments wore made during two years 
with the usual fertilisers, to which wen* add(Hl 
calcium cyanamid* and iron oxid<', but the additi»)n ’ 
of the iron oxiile I .Oetl to i)ro<luce any better crop 
than the calcium (vanamide alone. Sodium 
(hlorido causexi no increase<l crop when used willi 
calcium cyanamid(' and ammonium snlphati* resjiec- 
(ivc'ly. Calcium cyanamide containing 19% of sotla 
jtroduced no lK>tt<‘r lesnlts than the ordinary 
variety, and both were inferior to saltpetre. ‘The 
crops used were rye, mangolds, and turnips. 

— J.H. J. 

l*coi; Experiment ^ on the oction of rnrious ferti- 
lisers mode from . B. Tacke. Mitt. Ver. 

Korderung der Moor-Knltur im Dent. Beiche, 
1918, 36, ,3(39—373. Bied, Zentr., 1919, 48, 289 
- -299. 

Foh these experiments a special fertiliser was used 
made from peat and containing f('rric salts. TU ' 
analysis was : mineral matter 1()%, nitrogen 1*5%, ; 
lime 12 potash 9*(3 . phosphate 9*5 ' . Another ; 
fertilis<^r used was humus silicic .a id, W’hich had the 
following composition; mineral matter 30%, 
nitrogen 0*9 , , lime 1*5 , potash 0*3%, phosohate 
9*2 % Pot cultures of oats in sand were maao, to 
whidi were added potassium phosphate, calcium 
(arbonate, and one of the special fertilisers. The 
crops obtained were poor, as also were those ob- 
tained in peat cultures. The peat fertilisers did j 
not appear to have provided any nitrogen for the ; 
use of the plants. — J. H. J. 


STARCHES; GUMS. 


Vhosphorir oeid ; Jtote of solution in u'oter eon- 

fninintj eorhon dioxide of the jnesent in 

basic slmj and other phosphales. .1. (1. Masch- 
hauptVersl. liandbouwk, OnderztK'k. Bijksland- 
hoiiwproefstat., 1919, 23, Sept. Chem. Zentr , 
1919, 90, JV., 8(3(). 

Ini', late of solution ()f various [)li(>sj>iial<\s w'as 
determined by continuous extraction at. ‘30^’ C. with 
water containing carbon diox i(h‘, w ith a view to 
testing tin* theory that the valin* ol a phosphate as a 
manure depends primarily upon the rapidity with 
which Die compounds taken up by the plants from 
the moisture of the soil are re])iafed ju solution. 
The results obtained wore somewhat irregular, for 
example, the rate of solution of Florida phos- 
phate was much greater than that expecttsl, and 
Algerian phosphate dissohed more r.ipidly than 
basic slag. — L. A. C. 

A m moninm j)ol usid ph ide irash. Isvi'c and others. 
See XlXn. 

P.ni’,.\Ts. 

Onjanie materiid; ]*roeess of reinforeint), haetrr- 

isinp, and eomjxtsfiini for use as inoculatorSy 

ini f>r(frrrs, and fertiliser of soils. T. F. Manns, 
Newark, Del. F.S. Pat. 1.329,701, 4.11.19. 
Appl., 13.10.15. 

PitoTEiN, carhohydrate, and jihosphate are mixeil 
with peaty material, and sufficient of a base is 
added to neutralise the mass. The product is 
inociilatt'd with a/>olohacti’r, li. rad u in, la ^ nitro- 
hacter, and 71. rossien, and is then made into a 
compost.-- J. H. .1. 

Fertiliser. L. Philliji, Bedlands, (hd. U.S. Pat. 

1,322,817, 25.11.19. Appl., 17.(3.19. 

A FHHTM.isKH Comprising ashes of almond rinds. 

- S. S. A. 


XVn.-SUGARS: STARCHES: GUMS. 

Frothing of hniling liiiuidSy foam sepa rotors, and 

juice-t nips in sugar factories. H. (’laas.sen. 
Zentr. Zuckerind.', 1919. 27, 599—592. Chem. 
Zentr., l!U9, 90, IV., 871—872. 

1’hk [larlicles of li<(uid escaping from tlie evapor- 
ating pans may exist either as small or large droj)- 
h'ts snsp(nidcd in the vii pours or as froth, and tho 
type of trap re(|nire(l to catch llu-m must be 
dilferently <h'signcd according to their nature. 
According to whether the bubbles at the surface of 
the boiling li(|ui<l immediately disappear or persist 
for some time, a distinction is made bidween non- 
frothing ami trothing Ihpiids. In the case of non- 
frothing liipiids the drops can hc' trapped simply by 
IH’oviding in the upright evaiiorators a vapour 
space 3 4 m. in height, the efficieney of which is 
increas<_‘d by one or two bailie plates suitably placed 
about half-way up. The physical properties of 
liijiiids which are the cause of foaming are not well 
known. Bundles of suitably disposed steam-heated 
tulms, through which the stream of vapour is led, 
may constitute a very effeetive foam destroyer. Less 
effective is the use of a steam jet in the upper 
yiart of the evajmrator. A special kind of frothing 
takes pla<'(- at the hegimiing of the boiling; this 
may he largely prevented by destroying the initial 
froth by the addition of some tat then in- 

creasing the evaporation by the admission of more 
heating steam, whereby a stronger circulation ol 
the de-aerated and no longer superheated h<]Uor is 
induced. Froth .separators ar<' apt to he iiieflectiv^' 
ill cases where frothing is caused by a sudden in- 
crease in the vacuum, and it is better in such cases 
to endeavour to arrive at an arrangement which 
will ensure more uniforui conditions of pressure in 
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fJaH. SI, 1820. 


tlu' <'vai)oi;itor plant. KfFeotive Irotli W'parators 
w ill cause a very considcralilo los.s of heat efficiency 
(up to 11; ), and they should only he installed in 
cases where they are really neci'ssary.— .1 . F. H. 

Caiir s}i(j(ir; ( '(i)isf rnvtion o/ n/i inttocnlviilus 
\ iioiituii I or rliort for the iiuhrof ion of n/in nierriol 

. W. F. Applehv. Cluun. Fn^. and iMin. 

Rev., 191<), 11, 17.T-17S; I'A 

d'nK autlior amicipatiMl l)eu)in;j: (this 
217 a) hy seveial years in the principle of the 
nunion. In 18J>8 In' ehihorati-d a “ sucro^rapli for 
the rapid calculation of tlie lesulls of sucrose de- 
terminations hy the douhh* polarisation method, 
tshilst, laUu-, he devisisl graphs for a numher of 
other routine calculations in tlie factory and 
laboratory. Jnstructions are given lor the con- 
struction of “ autocalculus ” ( harts relating to tlie 
determination (d the “ coniniercial cai.c sugar ’ in 
< ane. 'I’his valin' screes tor tin* juirchase of cani' in 
(hieensland, the method rc'cently j*res< l ilKHl hy tlu* 
(Jovernmeiit of that country h('ing as follows 

'J'utal Holublfi 8oIida ]<•<>• (:! i llluv) |„t^| solids ia 

inthojuici; luo the (."oiu. 

Sucroso ia Miu 't' tibu') sucrose in (he caif. 

juice too 

Total soluljle solids - .sucro-c iu the cane imi'urltle.'' in the canc. 
ill the cane 

Sucrose ia the cane - impurities " coumu rcial cane 
'2 suuar." 

Total soliihle solids are found hy the Hri.K hydro- 
meter reading; siierose hy direei polarisation; and 
the fibre fiy the diffusion mclliod. The graphic in- 
diiaition of ri'sults according to tlie nomon or anto- 
calculus princi|)le cannot compare in minute 

accuracy with correct arithmetical or algebraic 
computation, and the results arc lu .'thcr so exact 
nor obtained as rapidly as those giviui hy a modern 
calculating machine. 'J'hc metliiHl is lu'verthclcss 
of sufficient accuracy for a ntinilKW of routine cal- 
culations. — ,f. P, t). 

Mannifol : Oxidof ion of — //// oilro^is fiiinrs. F. 
Votocek and Kraiiz, Z. Zuckerind. Ihihm., 
1919 , 43 , 077— rm. 

.\Qt’EOU.S solutions of mannitol are slouly oxidijHxf 
hy nitrous fumc.s, yielding a mixture of nianno.st^ 
and lievulose; nuiction can he accch'ratcd hy the 
addition of small (piantitics of a ferrous salt. 
Nitrous fumes in this case l)chav(‘ like other oxi- 
dising agents, yielding a ini\:ture of ketonie and 
aidehydic pmdin ts.- 11, tV. 

Starch; Siisfcinat tc ayriii'i exjicrinirnfs irifli soh(- 

tions of various Iniols of under exact time 

fonditions : Time Inm of l!i«' <i<iein{i <d st<ireli solu- 
tions. II. Sallingi'r. K(ilh»id-Zeit>. . I91!». 2a, 
111 — 115 . 

Thk ageing of starch s(jliilions at 7 ('. has lH*en 

followed by pre< ifiitating the .sl..rch gel at various 
times liy means ot jityalin and weighing it after dry- 
ing at llO'^ C. If is the weight of dry g(d and / 
the time of ageing in hour.-i, t/ ij and a Ixdng 

characteristic constants f(»r the different kinds of 
8tarch. kSome vahu's obtained for the constants 
arc shown in the following table:- 


/f It 


Soluble potato stardi 1 . , , 

iik; 

o 1 !.'► 

.. » tl 

;m«i 

0 155 

Soluble wheat starch 

.'ill 7 


Soluble barley starcli 

1117 


Amylodextria from sohililc potaie st.nnh 

:;jl 

0.5:11 


- d. F. S. 

Viscosity. Rothlin. See XXII I. 


Patents. 

Suyar heet ; l\eir edihle iiroduet afid process 

of tthttnnintf same. P. Kestner, Puris. Eng. 
Pat. 1:15,235, 14.9.18. (Appl. 14,969/18.) 

A sYitce free from any unpleasant odour or flavour 
is olitaiucd from l>eet juico by treatment in an 
eva{)orator (preferahly of the elimbing film type) in 
which the temperature is raised by setting up a 
couiiter-pressure. If, for example, the dcsir^ con- 
centration of the syrup he such that its boiling- 
point under atmosplieric prcssiiro would l)o 120^ C., 
a counter-pressure is provided sufficient to raise 
the boiling point to hut it is essential that 

the syrup shall not be maintained at this degree for 
more than a h'w secdiids.- ,1. P. (). 

Sui/or solutions; Process for continuous defecaiutn 
of (1. 11. Williamson, (jrumercy, lia., 

Assignor to Industrial Apparatus Corporation, 
Brookivn, N.V. US. Pat. I,:n7,607, 39.9. 19. 
Appl., 30.4.18. 

St'OAit solutions are treated with an acid, neutral- 
ised with lime, drained off, acraU'd, heated to cause 
the impuritic.s to rise to the surface, and then 
drawn off from the liottom. (See also Ckmtes, this 
.1., 1919. 872 \.) J. H. I.. 

[Heet] diffusion ha.ffery. ,1. .Masiii, Prague. Cer. 
Pat. 31 1,200. 19.4.18. Addition to Cor. Pat. 
3i;{.l;l3 (this J., 1919, 958 a). 

I.x thi‘ middle of each of the vessels of the battery 
(le.scrih('d iu the (hief patent, in place of the par- 
liliou. thero is a. vertical tube, the lower end of 
which reaches Ihc bottom, wliile the upper part 
himds over into the next vessel, JOach of these 
tubes is provid<‘d with an injector hy means ol 
uliich the beet slic<‘s are lorc<xi from one vessel to 
the ncxl, while the extract is made to pass in the 
contrary direction I rom ^'(.‘sst'l to' vi^ssel through 
siiitahh' ov('rl!ow tuix's. 'I’o pri'vcnt an oxc'css of 
luicc iK'ing carried ovi'r w i(h the slices, the hcml of 
cai'h tul.M' is perforated and is sui'roundcd mv a 
j.ickct connected with thi* vessel hv a return tube. 

— J. P. 0. 


XVIIL-FEBMENTATION INDUSTRIES. 

.ilroliolie fermentation; ( 'orrclaf ire furniaiion of 
(iretaldeli yde and ijtyrend hy the scission of 
sityar, and iieir eonf rihutions to the theory of 
— . (h NiMilMM'g and F. lU'infurtli. Rcr,, 1919, 
,r2, 1077—1703. 

In outliiHg XmilxMg’.s iheory is as follows. Hugar 
is convcrUMl into methylgiyoxal, which may be 
hydrated and reduced to glycerol or oxidised to 
pyruvic acid, thi.s breaking down into carbon 
dioxi'h* and aceta Idchydig wliicli is |•(‘duced to 
alf<jhol. In the jirctsiuicc of sulpliili's, tlu^ in^st 
being calcium eulpliite, as is now shown, the 
accf althdiyd(‘ is fixed, and the available hydrogen 
works in the diixetioii of tlu' production of 
glycerol. In fact, practii^adly <‘quimolc('ular pro- 
IKirtioiis of aldclivdc and glyciwol arc produced, 
and iu the more ( oiicmi I ra fi'd solutions tlu‘ (juanti- 
tative realisation of the la'action, 

C,U,A),-(’U, UH()fC,H,(OJI), ‘ CO,. 

lias been ai hievt'd as well as might he <‘X[)ef tcd o) 
such a. hioeliernical process. Tliiis <'videncc, there- 
fore, ofronglv .supports tlo' theorv. (Si'c further, 
d. Chem. So('., 1920, i.. 121.). 3.' (’. W. 

Altolitilir fermentation ; i'ourse of in presence 

of raleium earhonate. J. Kerb. Her., 1919, 52, 
1795-1800. 

Ai.coifOLic fermentation hy pure ciiltiiro.s of yeast 
proceeds quit<* normally in the presenci? of calcium 
carlMinate. The yield of alcohol is practically the 
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8Jinie, and no calcium pyruvate is formed, wliereas ; 
Fernbach and Scbdii (tliis J., 1914, 97, 707) rcporU'd , 
the production of a very larj^o quantity of this 
salt. Probably they used a very iinpiiro fennent, 
and were, therefore, not really .st udyinj; alcoliolic 
fermentation at all. J. C. AV. 

Yfdsi; I ' { ilisiii ion of oinith's fnj — . P. 1’hoinas. 

Ann. Inst. Pasteur, 1919, 3,1, 777— 800. 

Undkr suitable conditions, yeasts are cai)able of ; 
utilisiiifi; urea and, to a lesser extent, a(“<!t amide ' 
and its immediate liomolopjues as sourc<Ys of 
nitrogien. (Sei' further, .1. (‘hem. Soe., 1920, i. 120.) 

AV. (;. 

Diaslatir pntpcriics of formohfvJri/ife. C. AVoker 
and II. Ma;L^;j;i. Per., 1919, 52, 1594 -1(501. 

A RKCAI'ITULATIOX of tile evideneo on whie-h the 
autlKH’s base their view tliat iormaldehyd<' 
resembles dia.staso in its action on starch (tins J., 
1910, 1208). Pecent critic'isiiis (tliis .1., 1919, 
•I.OOa, 508 a) are met hy the assumption that tlu' 
opponents of tlie tlieory hept their mixtures too 
lone;, fur the authors bidieve that the hydrolytic 
products are in time rebuilt into non-hydrolysable 
and non-re duciiifj; suljstanca s, such as the so-called 
“ reversion dextrin,” just as wh(‘U egg:-albumen is 
di^Cvsk'd with papain there is a reversion of the 
pr<)c<'ss after a time. ,J. V. \\ . 

fVro.stj Sdrclid irnn Iters thrnndntifonuin. If. Fuler 
and 1. Jaiurin. Piochem. Zeits., 1919, 97, 1.50— 
170. 

'I'jiK inversion capaidty, the catalase activity, the 
rato of fermentation .'it 115° 40° C., and the 

«j;rowtli of S. thcniidniHonuTn have been studkvd, 
AiU'r the tests tlie culture showed certain devia- 
tions in its behaviour at the eharaoteristic tem- 
I.»enitun'S from the ori^d^nl culture. It is .sngfjji'sted 
tlial adaptation rnay be re^jKinsihle for ^ 

(,'1 ijie I'dl ; Ivffuctd'C of fhc inrscnee of f ritnifh i/lem- 

ijl Urol on thf esfimaiion of \fennrnidhon \ 

hit ZeiseJ's isd}no]>\iJ ioelide ■meiho<{. C. A. 

Uojahn. Ikr., 1919.' 52, 1454 1460. 

Zkiskl’s method (this J.. 1902, 992) is not applic- 
able to the ustimcrion of fermentation ‘dycerol ttho 
({eriiian jirotoj ”-p;lyc('rol), for this contains 
trimethylenc'^lyc-o!. a Inch develops di-iodopropane. 
Tliis |»ass<‘s fiver more or h'ss coniidetely with tlie 
isopropyl ioflide. althonp;h its iMiilinjt-jKnnt^is inudi 
aliiivu the reaction temperature (120‘ 125°^C'A. 

Toeosmdsv of pofdfoes; Sr [iii mi ion of - - ■ info 

roniponrnis. 11. Kachii. Per.. 1919,52,202:)- 
2011. 

Potato tvKiMnase r.in lie M’|>aratcd by ultra-lilua- 
tion into a tliermolaiiile residue (a-ty rosinaM') and 
a lillrate (aet i va loiO w hieh is stable toAvards heat ; 
wlnni separately tested, mother component shows 
iIk' tyrosine nan lion, but the inixturc of the two 
is ay;ain aclivi'. The inactive I'esidiie can he acti 
vaU-d by the addition of the solution obtained by 
boiling,; expressed potato juice in dilute acetify amd 
solution and siibse(|uent tilti'ation, as also by fnl<li 
tion of an aqueous solution of the ash obtained by 
i^nitinp; the residue lelt on the i*vaporation of sui li 
a solutTon. Toluene a|)p<'ars to act as an oxygen 
( ai riei’, since the prcs(‘i'\ a t ion ol solutions beneath 
toluene does not inhibit the enzymic process of 
tyrosinase as would bi' cxjH'i teil in < on.se(|Uenc<‘ ot 
the assunu'd eX(4usion ot air. Alkaline solutions of > 
jiyrogallol luT'ornc brow n w lu'ii jilactsl Ik'iK'at li a 
layej' of tolutuie 8 cm, higli, and the result is not 
dilc to hydroclastic activity of toluene, sinee tlie 


pyrogallol solutions remain unchanged Avhen the 
experiment is performed in an atmosphere of 
hydrogen. -H. W. 


J*ATK.NTS. 

Alroliofs; f'rorrss diol o ppamf ns fid' roniitniovs 

rrrf ifirof inii of . F. Parbet ct Fils et (he., 

Paris. Kng. Pat. 107,975, 4.7.17. (Appl. 

9659/17.) Int. (‘onv.. 19.10.1 I. 

iSj-a- Fr. Pat. 478,916 of P.tl I ; this .1.. 1916, 117:1. 

Alroliof rrdnrnf heveradfs ; Moniifort iirr of -. 

H. AVade, London. From H. Hciiser, Fvaiis- 
ton. 111., P.S.A. Fug. Pat. i:i5.785. 4.6.19. 
(Appl. 14,218/19.) 

Ski; I’.S. Pat. I.:i02,551 of 1919; this .!.. 1919, 551 a. 

I^n’o n/ifdsr jirejiornhons: Process for iiidnnfdrfnrr 

of hiifh-rldss . A. Stoll, A.ssignor to (’hemical 

AVoiks foiincrlv Sandoz. Pash*, Switzerland. 
IkS. Pat. l,.T2l'752, !».12.19. Appl., 7.11.18. 

Sf.k Fng. Pat. 120.571 .4 1918; this 191 9. 551 a. 


XIXa. FOODS. 

Pin : CliriniraJ ronipositioii of nofiirdl oinf polished 
Ildlian — . /. (1. .Tssoglio, Attill. Acfad. Sci. 

Torino. 19I7-1!)IS, .S.'l, 42:1 IIIO. 

Poi.i.MiFO rice is very ]>oor in ash and also in total 
phosplioric anhydridt', the jihytin phosphoric 
anhydride being reduced to a. minimum. — T. 11. P. 

Pier; (dirmind con> posil ion of residues from the 

t real inenf of . II. («. Issoglio. Atii 11. 

Accad. Sci, i'orino, 1918 1919, 54, 440 ”451. 

Rick rcsidiu's derived from tlie husk are very poor 
in nutritiA'(‘ substances, whilst those obtained by 
removal of the outer cortical layers of the coi'ns are 
very rich in organic and inorganic ph()Si)horus (‘Oim 
pounds, lats, and |>?otcins, and contain phytin and 
vitaniincs. (Sc<‘ J. Chem. Soc., 1920, i. 1.42.) 

— T. H. P. 


Moisfurr conlent of feednoi stuffs; Pluingc in the. 

- hit ijiindiidj. d Sourer of errid' tn uiddifsis. 

T1 . Ncuhaucr. Landw . N’crsiu hs Stat., 1919, 
94, IS. 

lv\ RKKi M lATs iiiadc with potaloi'S and bailey showed 
that when the moisture was dclerniincd on the un 
ground sample, ami on the sanu' sample alter 
grinding to ! nim, tinonc.ss, the moisture was always 
h'SS in the ground sample, the decrease varying 
Iroin I to 5 This ditfcivnce w as nearly tlie same 
as the loss of weight a\ Inch oecnrreil w hen the 
sainph' was exposed in a tvann room for 21 hours. 
If the sampl(‘ was partially dried beture grinding, a 
fiirtluu- loss of moislure equal to the above dilferem c 
still took place during griiiding. 4'he moisture ((in- 
tent was delc'rmined also at ditleri'iit stages during 
the grinding |)roe»‘ss, and it was toiiiid that tlie loss 
of moisLiiri' oeeiirred gradually in each stage. As tin* 
other constituents of th(‘ feiMling stntf are usually 
determiiUMl on tin* ground sainph', it is necessary 
to mak(‘ allowance for the change in tiioisLun' 
conlent. I . H . .) . 


Slmir fodder; T rent m r uf of i‘>i Prrlynunh 

lalhahl method. («'. T'ingcrling and K. Schmidt. 
Landw. A'ersuchs Stat ., 1919, 91, 115—152. 


X IL'ekmaini’s process ol making l(>dd(*r (si'e this 
1919, 484 A, 789 a) straw is siin|ily treated with 
ikali solutioii in the eold, and the authors have 
irrie.d out numerous experiment^- with th»' object 
■ as(>crtaining how the prcKluct thus uhtained com- 
ares witli that produced by methods in which the 
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straw is hraU'd under prossiiro with alkali. They 
that there is no appreciable clifFerence in the 
digestibility ol the two products. The results ob- 
tained show that three hours’ treatment with T5 
sodium hydroxide solution yields the best ])roduet. 

W. P. S. 

Ti/i'o.vnasf of j^oidfoes. Haehii. ,SVv XVIll. 


Patknts. 

( h(tcohiff, cofuo hiitfrr, ur other noifmots irlurh ! 

contjulaf e \rlien foht ; Ajijutrofus fur reo/i/w; . 

K. L. A. Saw, Paris. Pal. 121, IDG, IS. 2. ID. 

(Appl. .11)17/ 1!».) Int. Conv., i;i.;i.lS. 

A COOLIXO (hanilx’r is pro\ided with two or more 
conveyors side by .side and with liori/auit.-d fans suj>- 
ported on standards both above and below the (on- 
veyor. The conveyors may he worked at dilferent 
spec (Is. A feinp(‘ratiire adjustini^ ehamb(‘r is 
situat(‘d below the convi'vors, in which the cooKmI 
material is jilaced and into which air at ordinary 
temperature' is drawn by horizontal fans and caused ! 
to pa.ss with a swirlinp; motion over the material, so ' 
that its temperatiiri' is rapidly rais(‘d to that of the* ! 
atmosphere.- ,1 . 1 1. .7. ! 

/foi/, .sfr(ui\ mol siiiiilor foro'jc : Mcihot} of iri'af- ■ 

iiKj . ('. J, Coleman and >1. (C Jones, 

London. Pat. LU.Dll, l.i.lLlH. (Appl. 

18,787/18.) 

Thk mat<‘rial to be trea((’d is placed in a revolvinc; 
drum and lu-ated to JIM)” 400'^ V. (about loO^— 
200^ C.) at atmospheric pn'ssure for 20 -JO mins., 
whereby a.ssimilahle sulistances are juoducc'd from 
the starch and cc'llulo.se. .1. II. ,1. 

(iiol SI I f-)(iisl mj ffoiir; Mmntfai tiire 
of ~ ■ - (iioj mot (' riiil s fo hr nsril fhii - in, A. K, 
lierrv, M anstead, and A. Hoakc*, Pobc'rts, ami i 
Co., Ltd., Stratford. Knp;. Pat. 1J1,D87, ' 
JO.11.18. (Api)I. ID.8I.J 18.) 

PiiosiMfOiiic a('id or a solution therc'of is sjirayc'd 
into ajuitated Hour or other absorfieiit material, 
wdiereby a pi-oduct wliich can lx* u.sed a.s the acid ; 
iufiredient of a baking powder is produc'd, 'i'his i 
))roduct may Ik* mixed with sodium liicarbonate to 
form a bakine powder, and w ith Hour in addition i 
to lorm a self raisinj^ Hour.- ,1. II, J. 

Piofriit suhsiiiiifrs; Piocrss of moo o fort u ri lUf i 
vrijrtohtr S. S.atow, Sendai, tJapan. 

r S. Pats. (A) l.J21,17D and (a) 1,.J21.480, ' 

11. 11. ID. Api)l., 2'). 11. It). 

(.a) Photkin-contaimnc material is treatc'd to 
destroy its c('llnlar structure and to remove oil, . 
after which it is extracted by a licpiid without beat, : 
and the protein ]frecipitated from the solution bv 
ferment action, (ii) In tlie [»rec('din<^ process the, 
protein i.s precijiitatcd bv sulphurous .o id. 

~J. H. J. 

I 

Crrfot food and jirorrss of prodortion. J. L. : 
Kellogg, Battle Creek, .Midi. C.S. Pats. <a) 
l,321,:r,J and (ij) 1,J21,7:)4, 11. 11. ID. Aiipl . i 
10.6. ID. 


Food product; Proems for the production of a 

rich in proirins from cereal (j rains. A. Back- 

ha u.s. Ger. Pat., 301,305, 22,12.16. 

Ai'tk.h removing the oil as completely as possible, 
the grains are heated w ith a small amount of alkali, 
dried, and ground. A product of good keeping 
(piality and improved taste, containing about 40% 
of proteins, is thus obtained. It may be addetl to 
other foods, or used as a coHee substitute. 

J. P. 0. 

I ood roodimenfs; Process for the preparation of 
A. Backliaus, Berlin. Ger. Pat. JOJ.DDl, 

20.4.17. 

Tiin germ of grain, from which the fat and bitter 
Iirinciple have been ri'inoved, is treated with acid 
and submitted to the combined action of proteo- 
lytic enzynie.H and yeast. Bv this treatment the 
aihuminous matter is dissolved, the srarch and 
sugar fermented, and flavouring substances are 
tornu'd. 4 he product is filtered and evaporated to 
any desired ('onsistence.— J . H. J. 

Meat juice jacserves; Monufaciurc of . Xobel 

und Co., Hamburg. Ger. Pat. 307,135, 13.5.16. 
Haw meat is chopped, partly fine and partly in 
cubes or irregular pietvs, suitable (|uantities of salt 
and spices are added, and the meat i.s then mixed 
with readily soluble dried milk. The mixture is 
placed in the containers in which it is to be packi'd, 
and exposed to the air at 10°— 12'" (’. for about 
24 hours, in ordi'r to obtain a uniform distribution 
of the dried milk throughout the mass and a 
change of the alkaline reaction to acid, with thi' 
liberation of small (|uantities of gas. after which 
the (ontainers are sealed and sti'rilised. -- .1 . F. B. 

Pran: i*rocess for fhr rem irat of from irhotr 

i/raiii for the purpose of makinii mc(d. K. W. 
M ippermann, Hamburg. Ger. Pat. 313 7D8 
30.1.16. 

Mtiot.K grain IS moistened with waO'r or with 
0’5 salt solution and is immediately afterwards 
roasted, the quantity of water or salt solution useil 
lu'ing such that only the outer bran coat is acted 
upon, whilst th<> grain proper I'emains unchanged 

-3. 11. J. 

Pood or foddci from seraji leather; Proeess for the 

proituctiou of a . ,1. (J. Bader, Muhlhausen. 

tier. Pat. 314,;]23, 23.3.15. 

l.Kvrii Ku scrap is washed, soaki'd, treated with 
milk of lime, .again washed and soaki'd, treati'd in 
an acid hath, onc»' moic waslied. pn'ssed, ground, 
and dried, and if necessarv reducc'd to a mt'al 

J.H.J. 

Milk; Ih’ricc for skimunioi or enamhoj - . IL 

Chu'el, Basle, Sw it/w'rl.and. C.S Ibit I .32.3 015 
25.11.1!). Appl., 26.11.18. ’ ’ ’ 

Ski- (ier. Pat. 314,t)D0 of 1D|8; this .1., 1D20, 40 a. 


(a) Gkai.v is heated at a tempi'rafure suHident to 
dextrini.se starch partially, after whic h it is slightly 
dried and formed into separate particles, which are 
afterwards drjod or toasted, (a) In tin' preceding 
proce.ss the separate particles, which may be in the 
form of shreds, are subjected to a high temperature, 
about 4(K)® F. (about 200^’ (’.), for some minuti's so 
as to puff the particles and cook them completely. 
The preliminary heating may be efiected with live 
steam. The food produced has the characteristic 
of retaining its puffed form when added to milk. 

~J. H. .1. 


XIXb.— WATER PURIFICATION; SANITATION. 

Il(//c/'.s; hffert of sea-sidt on the pressure of carbon 
difijidc aud alkidinihj of natural — — E. B. J{. 
IVi(Ic:iux. C'hem. 8oc. Trans., I!)1D, 115 , 1223 - 
1230. 

To dclcnnine the effect of carbon dioxide on the 
alkalinity of sea water, experiinent.s were made in 
which standard carbonate and bicarbonate solutions 
were mixed with artificial brine solutions having 
approximately the composition of sea water, and 
the alkalinity was determined by comparison with 
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standard sohitioiis, using phenolphtlialein or I 
a-naphtholphthalcin as indicator. When the | 
value of It, the ratio of equivalents of alkali to i 
molecules of carbon dioxide, was between 1*08 and ' 
1T2, tlie alkalinity in the case of fresh water was 1 
and in salt water /;{, --8T. All waters of ' 
liigher alkalinity than Ph“ 8‘1 will gain carbon 
dioxide from tho air, and this is true of nearly all 
surface sea waters. 'J'lie alkalinity of surfa(‘e waters 
cannot fall much Ixdow H'l, for then tho pressure of 
(*arbon dioxi<lo in the S(‘a becomes greater than that 
in tho atinospliere. Tlie alkalinity of biearbonated 
fresh waters is kept at about tho same value, 
but in these cases the ratio It is about equal to TO. 
Solutions having the higher ratios, I’UG to Tib, 
found in sea water would contain an appreciable 
amount of carbonate and oould not long exist. 

-K. H. R. 

Ihiiih'niii u'ater; rurification of wiifi 

jotfossnnn pennamjanaf e . 11. Drunk. Vmbif. 

(iL'bicto (1. Milit. Sanitiitswesen [bOJ, 1. Choin.- 


with satisfactory results. To determine tho risk of 
poisoning when rwms are so treated, the author 
carried out a disinfection experiment in a sealed 
room containing upholstered furniture, cirshions, 
clothes, etc., 670 grins, of hydrocyaniir acid (from 
sodium cyanide and sulphuric acid) being liberated 
in the 42'5 cl), m. of room space. After 15 hours 
the room was well ventilated. All moths, flies, etc., 
in the room were killed, as were also mice and ants 
placed in cages in the room. All the poison was 
n-move*! by 10 hours’ ventilation, exci'pt in the 
case! of the cushions, which retained some of the gas 
for a coiisiderabl(‘ time longer.- AV. P. S. 

Anfi-(liiiiitiiit(f roni posit ions for itsr in the ijos rnosk. 

P. W. ('arleton. .1. Ind. Kng. Them., 1019, 11, 
1105—1111. 

K.xpkui.mk.nts w ith various lompositions to prevent 
the glass or celluloid eyepiece of gas masks from 
being rendered dim by condensed moisture showed 
that thos<‘ ma<le from sulphonated oils gave by far 
the best results. For use with u riven tila ted gas 


Zeit., 1910, ‘lb Hep., 270. 

Thk use of an ('xccss of liydrogi'.’i [>eroxid<‘ in tlie 
pt'rniaiigana te process of purilication is not rletri- 
mcntal, as any ix'maiiiing over is decomv)ose<l 
by the manganese oxidi's. Tests on the llerlin 
iN^irdkanal water and a wi‘il water are reporte<l. 
The observed ineri'asi' in the total solids left 
on evaporation is accounted for liy the residm* 
of the purifying material. Iron was completely . 
removcxl and nitrons acid oxidised to nitric acid. , 
The carbonate hardness was only slightly re<lucc*d, ' 
and no reduction in lime content was observed. 
The manga nes<! ('oiiteiit was usually consiilerahle. 
Co])per sulphate did not l)ehave as a catalyst, but 
fixed the potassium ious derived from the perman- 
ganate, and thus prevented the water Irom 
lx‘eoming alkaline. The reaction between copper 
siilphat<>, ])ermangnnate, an<l hydrogen peroxide 
was studied, hut a regular course of tho rc'action 
was not oliservod. Tho manganese content of the 
water varie<l. On reducing the proportion of 
copper sulphate to iierniaiigaiiate, the maiig.inese 
content of the purified water diminished and 1 he 
minimum was found wIkui tlie reagents were in 
C'liuiv.ilent ]iroportions. When cahuuin carbo uite 
was addinl Ix'fore or during tlu' proci'ss, tlie wati'r 
was frocsl from manganese and copper. In general, 
the process yieh' ■ clear, sterile, colourless drinking 
W'atcr of imdimin: 'u (I piilntahility and hygicn ically 
sat i-sfactory. — 11. •) . IT 

Eo'iol' Mrlhod for thr octiirofc ]n'(’pit rat ion of 
‘. K. .1. Hart. Pharni. .T, 1919. 103, 5:t5 
5;ui. 

Thk aiiiisi'piic livpoi hlnrite ^()lution tor the treat- 
ment ol wounds usually known as eiisol (Reitie. 
thi*^ -T. 1918. ‘A'f t) should Util coiitaiii an excess of 
boric arid b.-youd that rc<iuirctl to lihrrate the 
h vi)(K hloroiis aciil, ollicrw isi' its keeping qualities 
.1 re inipairc<l and it is nion* irritating to tlu* wound. 
A solution of suitable stiauigth containing, wlicn 
tic-.h. 915 of hypochlorous acid is m;i(h‘ by dis- 
solving scparalciv 9'6:i6 grins, of bone acid and 
6-l;{2 onus, of eaiciuiu liviioehlorifc (in practice an 
cquivideiit (iiianlity of l.lea.hing powder is used 
and the sohilion is tilt<ucd), each oi a siithcicnt 
quantity of water to make .'lOO c c. of solnlum, and 
when cold the two solutions a-c mixisl. Iho above 
(oianlities include the amount of bone acid 
required to ii.uilralise, the calcium livdro.xido pa.ss- 
ing into solution from the blmidiing iiowdcr. 

^ — (T F. M. 


If ipt roc panic (tnd j 
Fiihncr. Thann. 


Disinfect ion irifh 

Zcntralh., 1919, «0, 1S7* 


. II. 
192. 


IlYnuocv.\Nic acid vapour ha.s biKui used for 
destroying ilutbe.s moths, Indian meal moth, etc., 


nia.sks of the English and American type sticks and 
pastc*^ were made in accordance with the followu’ng 
formula: — Tiirkey-re<l 4)il (85 ,), 100; caustic soda, 
15; water-glass, 5; and parallin oil, 5 parts, but 
subscsjuently sodium carlionate was usc'd in place 
of caustic scMla owing to the action of tlm latter on 
the hands of the w ork|>eof)lc. Tlie product con- 
tained from 10 to 20 of moisture. In the c'ase 
of the French venlilakH.! “ Tis.sot ” masks an addi- 
tion of glyc-erin was necessary, and the? composition 
was made according to the following formula:--- 
Turkey-rod oil (85/,), 100; caustic soda, 15 (subse- 
(piciitiy refilaceci by sodium carbonate); water-glass, 
5; parafhn oil, 5; and glycerin, 26 jiarts. in each 
c ase a little of the composition was applied to the 
glass or celluloid, and tlie latter them polishcsi 
gcmtly with a rag.- C. A. M. 


Anti-dim mini/ pn imrations for gas rf:\:isks. H. N. 
Ilolnu'is, F. F. Jewc'tt, (jr, iioavell, I). Hailey, ami 
E. Sliavc'r. .1. Hid. Eng. Ciicm., 1910, II, 
III! 1116. 


Co.Mi'.McATi VK ti'sts for anti-dimming jirc'parations 
are de.M*ribc‘d. The requirements of a good pre- 
paration are that it should lower the surfac-e ten.sion 
of watc'r to a piroiiouiic-c-d extent, that it should bc-^ 
‘-()liil)le, lull not loo soluble, or it will not 1 k' retained 
by the glass, ami that it lie snflicicntly delirjuo.scent 
to ])revent drying. Alkali soaps of unsaturatod 
fatty a.cids have a much greater power of forming 
jilms tiian those of unsaturaled fatty acids. 3 ho 
ac-lion of su.ips in general is improved by tho 
addition of a small pereeiitage ot glycerin. It) t») 
15 ' of sodiniu hydroxide, qnd a small amount of 
“ marine oil,” wilh the addition of a small cpiantitv 
of wafer-'dass as a liiiiding agent. 'Ihe addition 


)f jiarallin oil rc'c omnumded by other workers is not 
id\ ant .igeous. Sulphonated oils made irom castor, 
-ottonsi-ed. rapeg maize, linseed, and olive oils and 
Irom olein all gave I'Xec-llent rc'sulls, which proved 
that the hydroxy group (iireseiu only in castor oil) 
Ks not a main factor in the process, 'fhe alkali 
<,dts of sulphonated saturat«-d fatty acids are al.-o 
effective There* is little dilferem-i* in thi*- eth'i'ts 
nf dilfevcut alkali soaiis of sulplioiiated oils 
althou'di the potassium soap of siiIi)hona U'd 
eottoii.sesj . il gave lH*Uer results than the sodium 
soap. 'I he preparations made in ;u vordam-e w 1 1 
tlie following formula* are st.ited lo In* do.-i(ledl> 
ht*tler tlnm the olheial (l.S.A.) 9' 

Sidiihunatid rai>r ml: .Sodium salt ot , 

1 \ i I , ,ii ri', II (I) 199; sodium 

sulphonate*d rape oil (9o /T-'’- ‘ ' , 

.../"‘TnlU'iu'n, 'J 
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Til both cases tliese are drieil to form solid stichci 
when compressed. The “ marino oil” (Standanl 
Oil Co.) was probably a mixture of blown rape oil 
and heavy mineral oil ; it had fairly K<>«d film-form- 
ing properties by itself.— C’. A. .M. 

.Iminoit.tiiiii ixtltisitl phidc trash. ,1. V. |•'vre, K. S. 

Salmon, and Iv. K. AVorniald. .1. Rd. Agrie., 

I!)19, I’n, S21- (S22. (See al.'^o this .1., l!)i!), .‘Idd a.) 
Exi'iati. MEM'S showed that a wash (onlaining OTl 
ol polysiilphido sulphur was fungicidal to the 
eonidial stage of hop mildew (Sphanofhectt 
liiiiiitil i). A iH'w metliod of jiroparing a <oncen- 
trattKl a.mmoniiim polysulphid(‘ wash is as follows: 

A curi'cnt of hydrogen sulphide is passeil through 
a mixture of 1 litre ol’ ammonia solution (sp gr. 
O'HHO), .SOO e.c. of (listilh'd water, an<l TOO grins, of 
flowers of sulphur until all the sulphur is dissolved. 
This takes TO — 17 Ins., and the mixture should be 
shaken oeeasionally. T'o the dark red liipiid 250 e.e. 
more' of ammonia solution is added. This liijuid 
forms the stock solution. It contains Go ' of sul- 
phiile siilidiur and 2T!) of ))olvsnl|>hi(K> sul|)hur. 
b'or n.se, ^ gal. of tlie stock solution is poured into 
a solution of 5 lb. of soft, soaj) in 0!).] gaK. of water. 
This mixture forms tlu' dilute wash and conlain.s 
0’5 of soap and OTl of polvsulphide snijdiur. 
Two applications of the wash should be given at 
intervals of 7 or 10 days.—.). 11. .1. 

Chlnropirriu ; 1 11 fhirDcr of f nn pc raf ti rr and nfhrr 
/t/t i/.siruf a<p^i)fs on Ihr insrrf iriihd jtoirrr of 
(1. Bertrand. Bro<''|-Bou''scu , and Da.sson ville. 
Comptes rt'iid.. 1010, Hit), 105!) lOGI. 

I.V the use of chloropi( rin against insects, light and 
the moisture contmit ol the air have no inllnenc(' 
on the ri'sult. but the temperature plays .an im- 
portant part. ()v<>r the tmnpma ‘ ore range 
i()^- -.‘>0 ’ r. the t( inperature i (M.Tlieicoi of the 
velocity of at Lion is 2 2'5. (i. 

Ba'I'K.X'I'S. 

das,' :\ ppa rat u s fur inrasii r/nij oiit rhanp's of - - i 
fr.f/, for sfrrdisiiKi iralcr]. S. H. Ab'n/.ies and ' 
H. .7. .Magralh, London. Eng. Pat. l.TI,t)l5, > 
5.11. |M. (Appl. 18.11 I IS.) (See al.so Eng. Jb.t. : 
J2i,521 ; this J., 1010 . GT a.) 

.\ CYMNinucAr. measuring evlintler communitates at 1 
the top through a di.ijihragm with a {)ressur<' 
gauge and is closed at the bottom by a cap. Tin' I 
cap may var.v in size so as to \arv the t apacit.v of | 
tlie cylinder, and may < a rry. b.irs to project into i 
the cylinder and thus reduce its capacity. Tht' ' 
cylinder communieates by nnrrou passages on t-ach 
side with a pairt'd valve aitparatus, acting as inltT ’ 
and outlet valvt's. The inh't valve is operattal by ! 
a push ])lnnger which impinges on a diaphragm j 
eonnoeted by rods to a needle valve, wliich admits j 
gas troni a [iressui'e reservoir. T'ht* gas first ])asses : 
through a porous plug so as to eijUalise tin* rale of ; 
flow. T h(' mmisiiring cylimler i> allowed to fill ' 
with the gas to the jx'i’ssnre desii«>(L as indicatisl ; 
on the pressure, gauge abovi' the (vlinder. TTie 
push plunger is then released ami tlie one on the 
exit valve opc'rated, whi( h allows the gas to leavr* , 
the measuring cylinder and to pass by a pip.* to the i 
lirpiid to la- <harged. The .apparatus is siieciallv : 
suited for measuring a noxious ga.>, such as 1 
chlorine, for the treatment of water for sterili'-ing ^ 
purposes.- .1. H. .T. : 

Stfrilisimi and dri/in'i animal imd rrip fatdr mailer, [ 

inrlnding slavtihln -hoiisr offid ; rrocess ft,,- ' 1 

T. C. .Marshall, .Manchester. Eng- Pat l.TT 5^1 
2:1.8.18. (Appl. i;i,771/18.) ’ ’ 

Pii’KR, arranged horizontally in series and spaced : 
apart, are supiiorted above the Hoor of a drving- 
room. Sev(‘ral such horizontal layers of pipes are 
arranged one aboA’c the other. All the layers are 


supplied with valve.s and are jointly connei t<‘d to 
a steam supjily or a. hot-air supply,' The material 
to be dried is spread in a layer three or more inches 
deep on the pipes. As the material dries it falls 
through the spaee.s between the [lipes.— ,). H. d. 

IdtjUids; Treafnienl of — — . ML S, ITIioit, Pitts- 
burgh. Pa, (L8. Pat, l,;i21,!)9D, 18,11.19. Appl., 
;h.:li5. 

Ljouio to be treated is heated and introduced into 
a chamber in w hich a partial vacuum is maintained, 
so that the entering liquid is causeil to boil 
violently, whereby all dissolved gases are evolved 
and also scaU'-forming substaiues arc' prcci[iitatcd. 

T. Ji. ,). 

Loptnh \ ro)ttainittii phenohr siihsla nccs \ : Vunftra- 
lioK of - , (a) C. a. llasorc', (u) II. S. Davis 

and S. J). .‘seiiuuinwg and (c) f’. A. Diidcrle and 
S. I). Scnieiiow, Assignors to The lvo|)pers Co., 
Pittsburgh. Pa. E.S. Pats, (a) 1 ,;12;L2.T9, ( 11 ) 
1,. ‘12:1,251, and (c) 1 ,T2.‘1,25(), 2.12 19 Appl 
15.2.19. 

Lic^i ms containing phenolic hodies, such as wa^te 
ammonia still liciuors, are (lariiic_'d and liltered 
through a Ited of (a) animal clpircoal, (n) a phenol- 
.•ibsorbing humus material, such as ground lignite, 
or (c) peat. Animal eliarcoal after use may be rc'- 
( liarred and used lor the treatment of more liquid 

L. A. C. 

( > r rm u' td e stthi- am and midhtnl of moL'inti ihr sonn'. 

('. A. Wc'clvs, Philadelphia, Ihi., (LS.A. ling. 
Pat. 1;1T,M8(), 11.10.18. (Appl. 1(J.G0G/I8.) 

(Tii.ohink gas is bubbled uiiwards ihrough a tall 
column of eucalyptus oil or cucalyptol kept at 
100'^ -12o ’ F. CIH'^— 52'-^ C.). Jlydrochlorie acid is 
formed, iind its escape' from the oil is facilitated by- 
passing in air or ozone. The' Irc'atnieiit is con- 
tinuc'd until ilu' oil conl.iius ;H (T, corresponding 
to till' formula (',„11,, ()CL. Hydrochloric and otheu- 
acids arc' al.^o present. The product is an oily 
licpiid of sp. gr. 1-2, soluble in parafliii, alcohol, ami 
elhcT, and miscible with watc'i-. For use, tlm oil is 
mi.xed w ith water in the luoportion of i -2 drac linis 
of oil to 1 gal. of water. .) . II, .J. 


XX.-ORGANIC PRODUCTS ; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

.1. (;:,ihiini'l . An il. 
Pliarm., 1919, 257, 2!)8 .‘lOll. 

1).\ the' liaois of till' rc'siilt obi a i lU'd by ilie auTior, 
struc-tural formula' are jiroposeil foi cli. lidouin,’- 
and a- and /l-liomocTielidoiiiiU's (See aho .1 (’beni 
Soe., 1929, i., 75.) T'. H. P. 

i'cvinr and sahadinini-. K. Hess ;i!id |i Molir 
Her., 191!). 7)2, 1981- ipss. 

I.WKSTIOATIOX of the alkaloi.L ilu'iiiM'Ue. of il„ 
bye rogen siilpbatc'^, pot;i^sium s;ilts. auric blondes, 
hydroc-hlonde'^. .-iiid iiioiiolieiizoyT-ch riva lives, shows 
Mu'iii to he ich-nlical. TTn> foiiiiuhi is (’. If, ON 
Certiiin corrections of the. data rc'corded in rh<' 
hter.aturc- are giv<*n. T he alkaloid o vsl;dl i s<vt. u-ith 
.To mols. NT). Ml. jd. 110- C. TTie hydrogu'ii sul- 
))hafc« ( : 2'5 11,0) lias m. pi. 250^^ C. (decoinp.) 
alter hc'eoming disc'oloured at 210'’ ('. The liydro- 
chloride lorms anhydrous iic'c'clles, m. pt. 217'^ (’. 

H. W. 

Orinnsinr ant! t,,i,n,sinine, tin, tdkaUads from 

Ormosia tlasip-arpa. K. Ilc'ss and F .Merck 
Her.. 1919, 52, l!)7li - -1 98:1. 

OiiMOMiN’K has been isolated previouslv by .Merck 
fWi.s.s. Abbandl. Oebiete Pharm., 1888, No. 22, 
•I IG) 1 roni Ornutsia dasi/ca rpa , .lack,, a leguminous 
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plant growing? in Vono/niela. Its physiological 
relationship to the nioijvhia alkaloids lois been 
demonstrated by Harnack (IvolH-rt’s Jahri'tslxM-. 
Fortschr. Pharm., 1881, 1, oD). 'i'ho authors liml 
that it is not related chemically to these sub- 
stances, and, indeeil, occupies a unique i)oi>ition 
among alkaloids. In addition, they liave isolated 
orniosinine from the same source, the yit-ld o] the 
former amounting to O'l/) /, and of the latter to 
0'028%, of the dried seeds. These substances, how- 
ever, only rejiresi'iit a frai-tion of the total 
alkaloid content. 'I'lu' alkaloids are isolated hy 
extracting the crushed seeds with alcohol, evajio- 
raling the solvent in a vaciuiin, and extracting tlie 
residue with water; tlie aqinsiiis solution is nnuh' 
alkaline with ammonia, and shaken with ether. 
The ethereal solution is agitated witli powdiovd 
so<lium carlxniatiq after wJiich the solvent i>> 
remove<l, leaving a erystaUino residue, from which 
orimi.sinine is isolated by taking advaiifagi' of its 
sparing solubility in alcohol, whilst oriuosine 
siqjarates from tlu', alcoholic solution on addition 
of water. Ormosiiu', crystallises (with 

.*i — 4 TfA)) in long iieedUss, in. ]it. 87*^ G., and 

is readily soluble in ahehol or eldoi'ofoi'in. WIhoi 
jiresorved ov<'r siilpliuric ;icid, it losi*s its water 
of crystallisation, and forms a colourless gummy 
mass, which again becomes crystalline when 
brought inU) contact with water. At 10(F G'. it 
converted into a viscous oil which docs not r<'- 
(‘omhitie with waWr. Ormosiuiuc, <rys- 

talliscs in w<4l-(l(4iued anhydrous cula's ami short 
prisms, m. pt. 2(fV' - C'. ft is proliahly tlie 
anhydrous form of orinosiue. H. \V. 

Alors; jiJiarmaroloiin <>f . 

iif Ihf^ oj'iddlimi of I hr cons! it ii r nf s of nhx'i 
In/ (ilkali fX'isiilididfr^ ('(tro's (u id, mid h ijd rut vd 
sodiinii III' I (i.i'id (' . IG St'el. ,\r('h, I’hariii., 

257, 212 228, 229 -2ol, 201-259. 

Tuk lu'oducts ohlaiiu'il on oxidising aloin, <alo<*tin. 
ami the crude resin of aim's have Imm-u s<'pnrate<i, 
and th<‘ physiological actions ol certain ol llu'ui 
i n vest iga te< I . (See also .1. (fln'm, I'soe., 1929. i., t)/ . 
08, 09.)- T. H, W 

Atit’dii |i/o//.s// iiiidhnr^ root; Soinr (inn fioncnt s ol 
-■ . 0. con Frii'drichs, Arch. Pharm.. 1919, 

257, 288—298. 

AIaush mallow root coiiiaiiis lo ol an oil, coin- 
jiosed of iialiniti' and olein; Imtyrie acid; a 
phytosterol, ajiiuirciiMy i<lentical with sitost«‘rol ; a 
fiydroxy-acid of liigii niolei nlar weiglil ; an odorous 
snlistarus' <if iinkiiowu composition; a lecithin con- 
taining palmitic ami oleic acids and with a basis ol 
choline; l()-2 of sucrose and D’TS of invert 
sugar; a mucilage, (C,,ll,„0,) , consisting of 
glncosan (dl ) tind xylan ; and another saecharo- 
colloid giving d-g:d;ictos<' on hydrolysis.- I'. II. !*. 

Xdiifhosfrrol^ d criisfid line. (O in iiuii ml ( nnii Inr hmh' 
of Xdiifho.i'ni n III liiidni ni/d. II. Dieterle. Arch. 
Pharin., 1919. 257, 2(50 2(j;l. 

J'liK liark of .\ d II f li o.r !il n III Inidinniid coiit.iiiis 
about ()'25 of ail alcoholic coinpoiiml. 
n'lati'd to liipcol ami alslol, and named xaiitho- 
sterol l)y the author. Its is'ai lions and ci'i'tain ol 
its derivativt's are des( ril)c<l. (Si't' also d. C’ln'in. 

Soc., 1920, i., 12.) T. 11. l’- 

I ’ li ol (’sl (' rot ; T Id n sf o riiid f lo II of - into (lidtnnii' 

dcid. Wimlaiis and K. .''mikircheii. Her.. 

1919, 52, 1915 -1919. 

I'he saturateil liydrm arhon, i holestane, H 
ohtaiiK'ii hy the chemiial reduction ot (holesterol. 
is oX'iclisK'il hv ehroinie aciil to tin jsoim*rule ol 
eholanie acid, which dillers 1 roin cholic 

acid, (hiH, in having thrci* l..vdn)gcn atoms for 
the three hvdroxyl groups. G-Gholcstane, which is 
the .saturated hydrocarbon of coprostcrol, tlie 


bacterial rciluction product of cholesterol, gives 
true cholaulc acid on oxiilation. This shows that 
cholic acid has the sann^ caihon .skeleton as choles- 
terol, except that this ha.s an extra isopropyl group, 
siuce it yields acetone on oxidation whilst the 
cholic acid derivatives do not. (See further, .1. 
Gluon . Soc., ll>2(), i., 11.) 4. G .W. 

XoVdCdiiir; Ariniidfir dnnloijncs of - ,1. von 

Hranii ami (J. Kirschiiaiiiii. Bcr., 1919, 52, 
2011-2015. 

It has hcvii rcccnily shown by Friinkcl and 
Gornelius (Bcr , PBS, 51, llJjl) licit derivatives of 
primary /Gamiiioclliyl ahohol, in contrast to the 
tertiary A-d ialkylatml alkaniine derivativi'^s 
(slovaine, no\'ocaim') ilo not possi'ss am, esthetic 
action. 'I’he com|)onmls which they have examined, 
howi'W'i', eonlaiii an acyl residue attaelu'd to tho 
nitrogen atom in place of the alkyl radical of noi’o- 
caine, and thus do not belong to quite the same 
t.vjie. Glosi'r analogy is shown by a series of sub- 
stances which ar<‘ now (h'serihed in which a phenyl 
or suhst ituteil plu'nyl group is introiluced in jilace 
of one of llic*. alkyl groups. It is found that tho 
aroniatu' siibstit ul ioii at the nitrogen atom of novo- 
eaino is w ithout inlluence on its amesthetie i>ower if 
(he ha.sicily of the molecule i-. al-o Miitalily in- 
civasi'd. .\-met hvl-N-d-hcn/,ov!oxy(‘t hvl-p-phenvl- 
eiiediamiiu', \H,t\ H /N((Tl,/)GHgGII;()G()C,,il,, 
long sh'iidi'i- needles, ni. }>t. .56'’ G.. is obtained hy 
reiliietion of tlu* corr<*spoml ing /enitroso eonipoumi, 
pah* green powder, m. [)t. 9(G (5 Sodium /i-nitro- 
lienzoate reacts readily with d-chloro- or d-lironio- 
('thylim*thylauilim‘ \ iehling .\-ni<‘th> l-N-[/i- 2 )-nilro- 
hen/.oyloxyelhyi J-aniline, 

(VIl ,.\(GH /) GH, Cdl, () ('()•( ,11, N(),. 

yellow lu'cdlcs, in. pt. 70'^ G.. which is reduced to 
N-nu'thyI-.\-p-aminohenzoyloxycthyIaiiilim', ( olour- 
h'ss Icallet'. ill. [It. 112' G. When the solution of 
Bie laiti'r ill diliiU* hwlrocliliiric ai id is treated 
w ith soilium iiitriti*, it yii'his tlu* ( orresponding p- 
iiitioso-deriva live. in. nt. lOo— lOG'^ G., which is 
almost (|uani i (a t i \ cl y iv'duceil hv staiiiioiis cliloride 
to X-hiet hyl-,6’-y)-aminol)('iizo_\io\yct liyl-/ephcnylcn('- 
diamine, 

MI/G„II, .\iGH,);G]J ('lfg()('()(\JI, NII,. 

111 . |)t. !>8^ (’. Sodium .‘k5-dini( rohi'iizoati* ami 
( hloroet hvliiiethx la nilim* \ ield .N'-'Gd.o-diiiitro- 
heiizoyloxyci liyliiK'thylanilim', m. jit. 12F G., 

which is normallv reduced to tile corresponding 
diamiiio conipouml, in. |>,t. 80- (\ H. AV. 

A lid sih (1 11 M Lot til . L, haiinoy and V. 

Fiijimoii. Goinpics icml. .Sm . Biol.. 1919, S2, 
7:12 7;5t). Glu'iii. Zciiir., 1919, 1)0, III., s;U. 

J'lit: iieiizovl derivatives of a niiiiiher of aniino- 
ah-ohol.. ofihe fonnube. ( ('I I .).,N -Gl I ,GB(()H).GH , 
.iml (Gll ,)..X.(Tl ..Gll ,(Tl(()ll)B. were examined in 
respcft to tlu‘ 11 - toxicity, tbeir hieiiioly tic ai Lion on 
re<l bloml < (H'puseli's, ;nul tlielr amesthetie [irn- 
perties. ( )f the 1ir.--t serii'.s, to which stovaine 
bi'ldiig'-. the lii'iizoyl «h‘rivatives of 2-iiiethyl-, 
2-ethvl. 2-amyl-, 2-|iheuvl-, and 2-beii/.yl-proj)aiUil 
wen* iins'si igatod. and of the '-ecoiul serii s tli*' 
deii\ati\os of .‘{-ethyl- ;iml .'{-.a iiiyl- propanol . Tile 
ilei'iia I I ves ol llu* set oml ^('iies wen* h'ss toXic llian 
(hose of the lir.■^t, w hilst llio-e of the alcohol ( mi- 
taiiiing livc,»arl)on atoms were tlu' nio-t poisonous. 
Of the aromatic dcrivatiics the benzyl-prop nml 
deriva I ivi's wer<' nuna* toxic lliati llm eorrespomliiig 
jiheiivl coinpounds. 'I'lie b;eiiiol,\ t ic ai tion on red 
lilood corpiisrles iiu r<'as<><l w itii im laaisiiig mole- 
cular weight; it apju'ansl aho to im re.ise witii 
imreasing soparatiori ol the hyilnixyl ami amino 
groups. 4 be amesibetie action ol ibe Icrti.irv 
alcohols IS superior to that ol the second. ir\, ami 
tlu* maximum is atraincil willi the (’, alcohols. 

(J. F. Af. 
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ravacijmene. Ill, Preparation of 2-ehloro-o.i)- 
dinitrocuniene. H. A. Liibs and R. C. Younj!;. 
Jnd. Eng. Chom., 1919, 11, 1130—113.3. 

The nitration of 2-chloro-2)-c;ymene does not result 
in tho simplo formation of dinitroeymcne ; ilu* 
principal product is 2-chIoro-5.G-dinitro-2>-cyniene, 
whilst an isomeric compound, not yet isolated, aho 
appears to bo formed. A .small amount of another 
dinitrochloro com[)ound (m. pt. 90'^ — 9P C.), con- 
taining le.ss carbon thai» dinitnx hlorocymenc, is 
also produced, together with a small quantity of 
anotlu'r com]ioun(l, possibly a chlorotenqihthalic 
acid. — C. A. .M. 

Tetrachloroditiif rorfhane. \V. Ij. Argo, K. -M. 
.James, ami .1. L. Donncllv. J. Phys. Chem., 
1919, 23, 578—08.*). 

Altiiothih wrought iron satisfactorily withstands 
the action of a mixture of dry liquid nitrogen 
tetroxid(‘ and t<‘trachloroeth.vlone, it is in practice 
imjiossihic completely to exclude moisture. A porc'c- 
lain-lined autoclave is therefore more suitable for 
the production of tetrachlorodinitroethane, the' 
mixture Ixdng lumted at 80° C. for thrc'e to six 
liours. It is important that the nitrogem tetroxide 
1)0 dry and he present in excess in the licpiid form. 
(iSec‘ iurth(^r, .1. C'liem. Soc., Fc'b., 1920.1 —.T. K. 

if ro-rotnpoituds ; Infiiictxr of flic position of sitt>- 

sfifiirnts on the Ifrixi vio\i r of nroinatir in fhr 

KjeJiJdhJ rsfinuition of nifroi/rn. II. M. ^lar- 
gosches and K. Vog.'l. Per., 1919, 52, 1992—1998. 
The behaviour of the isomeric nilrophenols, nitro- 
beiizoic acids, and nitrobenzaldehydes when treat^'d 
with sulphuric acid and ixitassium sulphate has 
becji investigated. Tlu^ nitrogen <ontent of the 
o?Y/io-derivativcs can be estimated .'ccurately in 
this manner, })ut tlu' rc'sults for the incfa- and pani- 
compounds are much too low. The favourable inllu- 
eiu'e of the hydroxy- or alkoxy-group in the oifho- 
position to the nitro-group is further shown by the 
fact that the process gives exact results with 
2-nitrore.s)rcinol, 3-nitro-/)-cr<*.sol, and o-nitro- 
])henetol, but low rc'^ults with p-nitrojihenetol. The 
presence of o-nitroplnmol or of o-nitrolxuizoic acid 
lias a favourable intliumce on the behaviour of the* 
corrc'sponding inrio- and pcr;v/-derivatives, and this 
action cannot be a.^cribed .solely to their content of 
phenol or Iwiizoic acid. The use of salicylic aci<l 
appears particularly advantageous in the ca.se of 
7 artu-compouncl.s. It is somewhat remarkable that 
the three' nitrocinnamic- ac-ids give' ac-eiirate results. 

A further scudes of estimations is rc'cordc'd with 2.1- 
dinitrophenol, 2. 1-dinitro-a-naphthol, 2.1-dinilrc)- 
beiizoic ac id, 2. l-dinit rctolucnc', 3.5-clinitrobenzoic- 
ac id, 2.G-dinirrotoluen<'. and 2. l.G-t rinitrophcmol ; 
the results are considerably low in every case, 
although concordant amongst themselves. The 
facts, howevc'r, that the 2. l-din it ro-conipounds give- 
higher values than the* c c)rrc-sponding 3.5- or 2.t>- 
dinitro-dcriva t i ves and tlial 2. f-dinitroplieiiol give-, 
results almost identical with tliose obtained with 
2.1-dinit.rotoliiene arc- in accordance* wiili the ohs<>r- 
vations made u iih the mononii ro-eomponiids. 

11. W. 

llafopen aftarhrtl to n riioi cmfion ofom; Hrplmr- 
ment of — fnj of her siihsHfnriits. I. pr- 
pfacenicnf fnj the rorho.int unnip. K. W. llos<>n- 
mund ami E. Struc k. Her., 1919, 52, 1719 — 17.')G. 
Hai.ooen atoms Jii cyclic- compounds eau In- 
directly replaced by carboxyl g,rc)iips by licaliiig 
the compotinds with aciueous or dilute' alcoholic 
potassium eyanide and a little c uprous cyanide, for 
some hours at about 200° C. in strong tiihc-s. Good 
results have been obtained with halogen dcriv.'itives 
of benzene (mono- and di-), toluene, aniline, nitro- 


benzene, phenol, c arboxylic acids, naphthalene, and 
Ihiophen. (See further, J. Chem. Soc., 1920, i., 44.) 

J. C. W. 

Altleliydes; New method of converting carboxylic 

(tcids into . A. Sonn and E. JMuller. Ber., 

1919, 52, 1927—1934. 

The replac-ement of the chlorine, atom of anilide- 
imido-chlorides by hydrogen is readily effected by 
the action of an cdhereal solution of pure stannous 
chloride containing the requisite quantity of hydro- 
gen cldoride; the tin double salts of the eorrespoml- 
iiig Sehiff’s bases ajipear to be formc'd as inter- 
iiH’-diate products, ami these pass readily into 
aldehydes and aniline salts when heated with dilute 
acids or, in certain c-asc's, when simnly treated witli 
steam. The preparation of bcnzalclehyde, einnatn- 
aldehyde, ^^-Kvdroxybc'iizaldehyde, and 3.4..5-tri- 
methoxybenzaldehydo in this manner from the 
anilide-imido-r-hlorides of tho eorres[)onding (-.arh- 
oxylic- acids is clescrilx'd, tho yields being very 
satisfac-tory. The methcxl cloc's not apjH'ar to he 
applicable to the preparation of aliphatic alde- 
hydes. (See also J. Chem. vSoc-., 1920, i.. 58.) 

-H. W. 

Acrofein; Sfafnf isaf ion of — IV. (Compounds 
acting as staftiliscrs against flic fannafian of des- 
acnjl (insoluble resin). C. Moureu, C. Dufraisse, 
and P. Robin. Comptes rend., 1919, 169 , 1068 — 
1072. (See this J., 1919, 923 a.) 

Rk.n'zok' acid is jirc'.st'ut in certain of the fractions 
obtained in tiie fractional distillation c)f acrolein 
and c'xerts a marked but variable stabilising aotion. 
Phenol is also presc-nt, but is only a fecd)le stabilis- 
ing agent. — W. C. 

.l/’.sc/'ic c/c'ic/.' .IcT/'ua, of on poli/lnplric plicnoJs, 

A. Soon. Per., 1919, 52, 1701. 

PoF.viiYDurc^ phenols suffer oxidation wlien heated 
with arsenic ac-id in the usual way, hut if pyrogallol 
and dilute arsc'iiic- acid solutions are concentrated 
in a vacuum and left in tlie coltl, a crystalline acid 
of the formula OiAsjO’C, H is deposited. 

-A.V.W. 

.•l)V)//m//r sclcniinn com poinals ; Simple and con- 

re nient waif to prcjnire • . A. Schoc'ller. Bc'r., 

1919, 52, 1517—1518. 

DiAZoxifM salt solutions react with rdkali poly- 
si-lcnides to form organic sc-lenidc's and sometimes 
diseb-nides. The rc'agc'iit is oblaitu'd by fusing 
black sc'lenium with potassium hydroxide and dis- 
solving the product in icc'-cold watc-r. Ilu- us-' of 
hydrogen Si'leiiide is thus unm'cessarv. (Sc'c) 
furth<-r, .J. Clu-m. Soc., 1920, i., 11.)- .1, C^ W. 

ThaJliuin; t .'^c of — — in organic chemist ri/. K. 
Prciub-nbc-rg and (J. rthcmanii. Pc-r., 1919, 52, 
1.^09—1513. 

Tu.\r.i,ii-M hydroxide or carbonate is useful in the* 
i^ol.ilion ol a< i<ls of tin- gallic acid sc-ries. Eric 
:i(i<l, |ilit li:dimid(', and la-culoso also give well- 
delinc'd thallium salts. (Jlvcine may lx- i)rc‘parc'd 
1 rom the liydrocliloride of its cstc'r by l)oiling with 
thallium carl)oniite ;nid Ncatc'r, filtering tho precipi- 
tate ot tlialliiim <hloride, saturating with hydrogen 
suljdiide, ami filtc-ring again. (See further .1. 
Clu-m. Soc., 1920, i., 17.)— .J. C. \V. 

I't nonnc ; Action of on organic com pan lu^, B. 

Ilumiston. .1. lOiys. Chc*m., 1919, 83, 572 -577. 

'J'uM action of fluorine on organic compounds is 
usually violent, leading to decomposition. Satii- 
rateil hy<lroearbons are igiiiU'd Avith incandescence 
ami formation of free carbon, fluorides of carbon, 
and hydrofluoric acid. Tho behaviour of charcoal 
(“ filtchar ”), selenium, acetone, chloroform, phos- 
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gene, carbon monoxide, carbon tetrachloride, and 
tetrachloroethylene was also investigated. (See 
further J. Chom. Soc., Fob., 1920.)— J. K. * 

Ichthyol oils, Schoibler. See IIa. 

Patents, 

Ethyl acetate; Manufacture of froin acetalde- 

hyde. Konsortium fiir eloktrochcniische Industrie 
Munich. Gor. Pat. 314,210, 27.10.14. ’ 

The catalytic action of aluminium alkyloxide 
(alcoholate) on tho conversion of acetaldehyde into 
ethyl acetate (see Eng. Pats. 26,825 -0 of 1913; this 
J., 1914, 666) is aided by the presence of small quan- 
tities of substances which, by themselves, effect 
tho conversion of the aldehyde into paraldehyde or 
into alcohol. When present to tho extent of 6% 
calculated on the acetaldehyde, aluminium alkyf- 
oxide gives rise to a 15% yield of ethyl ac^eta^; 
in the additional prcscnc'e of small quantities of the 
following substances tho yields are as bracketed : — 
2% of aluminium chloride (80%); 1% of behzene- 
sulphonic acid (61%); 1*5% silicon chloride (63%)- 
40% anhydrous copper sulphate (50%) ; 0*4% sodium 
hydroxide (56%); 0*4% calcium hydroxide (55%); 
0*1% sodium acetate (47%); 0*4 sodium cyanide 
(77%).— D. F. T. 

Erythrene; Purification of . T. Ostromiss- 

lensky, Moscow, (jlcr. Pat. 314,364, 13.5.14. 


screen; a d^rk-room is unneoeseary. Papeirs are 
always examined undeveloped, washed, and dried; 
it is very important that they should not be 
“ fogged,” since a slight grey ness considerably in- 
cToasea the degree of polarisation. A slight 
coloration does not interforo, but with pronounced 
coloum values which are much too high aro 
obtained and tho two halves of the observation 
held aro differently coloured. Matt gelatin photo- 
graphic papers give a value of aWit 10°, highly 
glazed ones about 30°, which is about the same as 
that of white enamelled glass. The method is 
capable of lieing used for the determination of the 
gloss of ordinary white papers which show values 
between 3° and 12°; moniover, it is capable of 
showing much finer differences than can bet de- 
teoted by an experienced eye. — J. F. B. 

Patent. 

Coloured motion-pictures ; Method and apparatus 

for moduciny . W. V. D. Kelley, Brooklyn, 

N.Y., Assignor to Priznia Inc. U.S. Pat. 
1,322,794, 25.11.19. Appi., 12.7.15. 

A r.\UT of each of a series of motion-pictures is 
obtained by open exposure, i.e., without the inter- 
position of tho colour-filter which is used for the 
rest of the picture. — ^B. V. S. 


CiiUDE erythrene, c.g., that oUained by dehydra- 
tion of 1 ,3-hutyloneglycol, can be purified by treat- 
ment with a neutral oxidising agent such as benzoyl 
peroxide or barium peroxide, or with an alkaline 
oxidising agent consisting of a mixture of barium 
peroxide and sodium. — 1). F. T. 

Monochloroaceiic acid; Continuous process for pre- 
paration of from trichloroethylene. A 

Guyot, Salindrcs, Assignor to Comp. <!es Prod. 
Chim. d’Alais et de la Camargue, Paris. U.S. 
Pat. 1,322,898, 25.11.19. Appl., 21.9.18. 

See Eug. Pat. 132,012 of 1918 ; this 1911), 816a. ' 

Acids from, wood tar. Ger. Pat. 314,358. See III. j 

XXI.-PHOTOGftAPHIC MATERIALS AND i 

PROCESSES. I 

Papers; Measuring the gloss of photographic j 

K. Kiosw. Z. angew. C3iem., 1919, 32, a57—B59. | 

Tub inetliiod proposed is based upon tho fact that 1 
the light refitK^ted from non-metallic surfaces is | 
])lane-/jK>lari6ed in projiortion to the degree of gloss 1 
of tho reflecting surface. A suitable instrument I 
is tho Martens’ polarisation-photometer which | 
constitutes the upper portion of tho Schmidt and | 
Ihcnsch densimeter. If the two slits through which 
tlie light enters for tho estimation of the density or ! 
degree of blackening he replaoed by a single central 
opening, the Martens’ photornetor is converted into 
a polarimeter, resembling tho old Cornu polari- 
iiictcr. The rotation of tho analyser niool is tho 
measure of th(3 polarisation, and the perceiitago of 
polarised light in the total light is proportional to 
tho tangent of the angle of rotation. The light 
must fall on tlie surface of the paper at an angle of 
5l>° and^the polarimeter must oe directed towards 
1-lie paper “also at that angle; tho line of dennarca- 
linn of the two halves of tlie field of observation of 
the polarimeter will then lie in tho same plan© as 
the incidenoe of the light. Complete polarisation i 
iviJl oorir©spond to a rotation of the analyser 
tlirough 46°. The best source of light is an electric 
incanaesoence lamp controlled by a variable 
resistance and provided with a depoflarising matt 
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Trinitrotoluene; Oxidation in the manufacture of 

. A. S. Eastman. .J. Ind. Eng. Chem., 1919, 

11, 1124. 

In tho nitration of toluene the high temperature at 
which tho pro(;<^ is carrietl out causes a con- 
siderable oxidation of the nitroUxluenes, with a 
corresponding decrease in tho yield of TNT. Tho 
spent acid contains about 18% IINOSO^, whilst the 
nitrator contains a mixture of tho various isomeric 
di- and trinitrotoluenes, and, in one experiment, 
2.4-d.initrobcnzoic acid was isolated. The following 
method of determining the total organic acids 
formed by oxidation of the methyl group has been 
devised: Nitric acid is removed by evaporation, 
and sulphuric acid by neutralisation with barium 
hydroxide and separation of tho barium sulphate, 
the filtrate then containing tho soluble barium salts 
of tho organic acids, carboxylic acids formed by 
oxidation of tlie methyl gri)up of the toluene, and 
sill phonic acids produced during the nitration. The 
barium salts of the organic acids aro determined by 
evaiM>ratiug an aliquot part of the filtrate and 
weighing the dry iresidue of barium salts, llie 
rtYiidue is then ignited and the resulting mixtul-e 
of barium carbonate and sulphate w’cighed, treated 
with hydrochloric acid to remove the carbonate, ard 
the r(?siduo of barium sulphate weighed. From 
those data tho loss of toluene due to sulphonation 
and oxidation to carboxylic acids can be cvilculated, 
whilst the h)s.s on igniting the dry barium organic 
salts represents tho total loss of toluene {e.g., 
rB6%). Tills would only account for a small 
proportion of tho HNOSO, present. In the 
nitration of dinitrotoliieno (” hi-<3il ”) to TNI, 
carbon dioxide, carl>on monoxide, and oxygen are 
evolved, the t^'o former in a proportion sufficient 
to lower til© yield of TNT hy about 5%, er more 
than a third of the total loss in tho whole process. 
Tho comixisition of the gas may vary cousideraWy, 
even in the course of a single nitration, and un or 
certain conditions the projxirtion of carbon mo^ 
oxido nxiy te so that tho gas mixture 
explosive. Tl.is may aceoiiiit for various 
in TNT nitrators in which the top of 
hna been Mown off without expioding tlie charge of 
TNT.— O. A, M. 
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Nilrotoluenes; Studies on the . Ill, Binary 

systems of the component's p-mitrotolneney 1.2.4- 
dinitrutoluene, and 1.2 A. 6.4rinitrotoluene. J. M. 
JJell and C. H. Herty, jun. J. Tnd. Eng. Chein., 
1919, U, 1124^1127. 

Syntiibtio mixture of nine ij-iiiimlolueno (MNT), 
1.2.4-dinitroU>lucno (J)NT), and 1.2.4.6-ii’initro- 
t/oJiioiie (TNT) wore prepn.riHl, and llio m. pts. of 
two-oom|K)nent sj'Htonie of tlimi wore dotorrninoxl 
by ibo melting point method, and plotted in oiirvcs. 
The most probable value for the mi. pt. of MNT was 
found to ho O., for DNT C., 

and for TNT 80'35°±0‘.'P <C^ In the bimary fiystojii 
MNT — TN'r the eutectic points were 33‘K')°— 3.3.95° 
C. (with MNT as solid phase) and 337° — 34'2° C. 
(with TNT as solid phase); in the system 
I)NT — TNT the eut<'( ti(‘ points were •l.5'4° -45'G^ C., 
and in the system ilNT-DNT, 2G'44° - 2G‘54° C. 
The fiwzing points of the respective niixturt*8 of 
from 0 to 100% TNT are given in tables and 
graphically. (See also J. Chem. Soc., Feb., 1920.) 

— C. A. M. 


Nitrotohirnes; Sfudies on the — — . ZT. The ihree- 
enniiionenl sjistem: p-iuf rofoluene, \ .2. \-dinltro- 
toluene, ^ .2A.G~frinifrotohiei]e. ,|. M. Bell and 
C. IT. Hertv, jun. J. liid. Eng. Chem., 1919, II, 
1128—1130. 

In a ternary mixture there are three freezing 
points; the first that at which the first solid appears, 
the second at which the second solid appears, and 
the third eutectic point, at which all three solids 
are in equilibrium with the melted mass or eutectic 
mixture. In the case of the primary and .secondary 
freezing points in the above-mentioned ternary 
system, there was often great supercooling when 
DNT was the solid to be scparatitl, and seeding 
with small crystals was then required. Curves have 
b^n construct('d from the data obtained with 
different mixtures, each containing 10% DNT, with 
the percentages of TNT as abscissae, and thcsso have 
been plotted on the conventional triangular 
diagram. By a method of interpolation both the 
composition and temperature of points on the 
boundary curves may bo found. By this means it 
is possible to identify an unknown mixture of these 
three components, the primary and sc*con(Iary freez- 
ing points, and then the identity of the solid phases 
l>elng determined, and reference made to the 
diagrams to locale the composition point. (See also 
J. Chem. Soc., Feb., 1929.1- C. .\. M. 

Peieolemn .sjm if; Vrepoidflon (tf f t init e/dednene 

from. . E. Berl and F. Zilfer. Petroleum, 

1919, 11, 1213 1217. Chem. Zentr., 1919, 90, 

iV., 797. ’ 

A rETROLKUM sjiirit of (lalician t)rigin yielding bv 
distillation about 90% between 8.5° C. ami 12,5° (j. 
gave on nitration al)out 9/ of pure mononilro- 
toluene, corresponding to G ; of toluene in the 
petroleum spirit. As nitration of the petroleum 
spirit on the large scale was impracticable, ex- 
traction with liquid sulphur dioxide was tried. The 
extract obtained amounted to 18’,5 had sp. gr. 

0 810, and could be separated by distillation on the 
large scale into fraction.s ol higher and lf)wer 
density. In this manner a toluene fraction, com- 
po^ of 60% of toluene and 40% of petroleum 
spirit, was obtained, which, after l>eing washed 
with sulphuric acid to remove olefines, wa.s nitrated 
to wononitrotohwne. The vield of toluene from the 
crude oil nmonnB'd to 0-1G2 /.- T. St. 


Vessels for liquid air. Moser. See I, 


Nitro ‘Compounds, Margoeches and Vogel. See XX. 


.ANALYSia 81. 


Patbnts. 

Explosives from smokeless powders; Manufacture 
U, Blyth, Vienna. Eng. Pat. 
135,813, 28.8.19. (AppJ. 21,217/19.) 

Smokeless powders may bo converted into ex- 
plosives suitable for blasting purpovses by grinding 
them finely under water, (bdatinistxl nitroglycerin 
may Ih^s atidcil.- AV. J. AV. 

Cellulose pi eiHinilions. Ger. Pat. .305,118, SeeV. 

Bemovituj picric acid stains. Ger. Pat, 312 772. 
NccXII. ’ 


XXIII.-ANALYSIS. 

Disl illation in a Inijh vacuum f; Lahoralory ap- 
paratus for J. J. Houlxm. Ber., 1919, 52, 

1460—1462. 

Ijie apparatus, which hms a suitable attachment 
immersed in li<piid air, is filled with carbon dioxide 
and evacuated by a water pump, and during the 
distillation the gas is allowed to enter through a 
fine capillary below the surface of the liquid to 
eii.su re steady boiling. A pressure of 0T2 mm is 
easily maintained.- J. C- W. 

Homogeneous liijuid mixtures; Apparatus for 

rapid preparation of . P. Jolibois. Comptes 

rend., 1919, 169, 1095-1098. 

A SIMPLE ajiparatiis is described and illustrated by 
means of wbiili a homogeneous mixture may be 
obtained with two miscible liquids in 1 /100th of 
a second. It consists cs.sentially of two containers 
one for each liquid, arrange<l so as to deliver the 
liquids at a uniform rate and in the requisite pro- 
portions, one to each of the inclined limbs of a 
V-tulx>. The diameter of thtj A'-tubc is 6'2 mm., and 
the lower vertical limb has a constricted portion 
1*5 mm. in diameter extending for a dis- 
tance of 2 cm. from the junction with the 
imdined limlw. The device is useful in analytical 
operations in which it i« desired to keep constant 
the relative proportions of two interacting solu- 
tions. —W. G. 

(las volumes: Chart for the red net ion of — — . 
W. Ostwald. Z. angew. Chem., 1919, 32! 
359-360. 

A GRAPHICAL metliod for calc dating tlie corrected 
gas volumes at (P C. and 760 mm. j)ressure, -with 
allowance for the vapour tension of water, is illus- 
trated, Tlie chart consists of a logarithmic scale 
lor barometric pres, sure jmd a logarithmic scale for 
the correction factors. By laying a straight-edge 
])etwt>en the respective points on tlu'.so two scales, 
it is possible to plot a third scale for the corre- 
fiimnding temperature's, whicli lakes tlio form of 
a straight line parallel to tlio other two. The 
l^emperature scale thus empirically determined 
includes the necessary (x>rrection for the tension 
ol aqueous vapour. By another series of 
logarithmic scales the multiplication of the 
observed volume by the c'orrcction factor to give 
the corre<-ted volume may be provided for on the 
same diagram, so that it is only necessary to shift 
the straight-edge from tlie point of the corre<dion- 
factor scale, obtained by joining up the barometer 
ami temperature values, ficros.s to the point on the 
observed volume scale in order to read off directly 
the < orrected volume. — ,J. F\ B. 

Viscosity of organic colloids; Technique of the 

estimation of the . E. llothlin. Biocheni. 

Zeits., 1919, 98, 34—92. . 

The superiority of the capillary ” methods over 
the damping ** methodi in the estimation of the 
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viscosity oi fluids IS discussed. Ue viscosity of 
various emulsoids under different pressures were 
determined by means of visconwto 

(capillaiy principle). Kmulsoids like t;um arabic 
TOlublo starch, ^-gelatin, and casein bavo been 
lound to oliey Poisouillo’s law. Others, like gelatin 
egg albuiiiin, iii.so'lublo starch, agar, and soap have 
shown a dpiation from this law as the pressure 
was diminished. The importance of the pressuro 
factor and the dimensions of the capillaries in the 
determination of the viscosity of fluids is pointed 
out. Hess’s viscometer fulfils it'quiremonts in 
these respects, — S. S. Z. 


Phosphoric acid; Grete's volumetric method [for 

the determination of] . H. W. Tninziim 

Landw. Versiichs-Stat., I{jl9, 94 , 191-495. 

This method, in which tlio pliosplioric acid is 
titrated with ammonium molybdate solution <*on- i 
tairiiiig gelatin (this J., 1888, 771), was found to | 
be trustworthy. l)irc(dions are given for the j 
recovery of the ammonium niolvhdato from the 
collected titration fsolutions.—W. P. S. I 


Ferrous sulphide as a.n indicator in acidimetnf, and 
a new volumetric method for the estimafion of 
zinc. J. }Ioul>en. Bor., 1919, 52, 161d— 1621. 
MiNEitAn acids can bo titratcil with precision by 
adding a crystal or two of ferrous ammonium 
Hulphato to the solution, passing in a little well- 
washed hydrogen sulphide^ and running in alkali 
until the mixture just logins to darken. The end- 
point is .somewhat indislinet in the titration of 
sulphuric acid by borax, Imt in this case it is [los- | 
.sible to titrate liaek until the dark colour disappears. | 
Zinc is e()in])leUdy precipitated by hydrogen sul- | 
phidc from zinc sulphate if the solution is less ! 
than 0-2.V, and from th(‘ ehlorido if the comytuiira- j 
tioii is below 0‘067iV. Titration of the acid set free | 
would he a means of estimating zinc, an<l for this • 
purpose the abov(‘ motliod i^^ u,s<'ful. 'I'lic solution is ' 
saturatf'd with hydrogen snli)h'ide, a crystal of i 
ferrous ammonium .sulphate is ad<l(‘d, and alkali is I 
run in until th<» white* turbidity becomes brownish. 
Kxanii)lcH of the application ‘ of the method to 
metallic zinc, zinc salts, zinc ash, and blende .show 
that the jirocess is snp<*rior to any other volumetric 
method, the results .greeiiig very well with thosej 
of gravimetric annly-s. Of course, metals of 

group IT. are first remuved, and cobalt and nickel 
must lie absent. (Compare ,1. Cliem. Soc., 1921), ' 
li,, 5:V) - J. C. W. ! 


Iron; Volumetric csf imaf ion of ■ J. IIouIh'H. ■ 

Ber., 1!)19, 52, 2072 -2076. (See preceding ! 

abstra<'t.) 1 

Tuk inethoil permits tlie estimation of ferrous and 1 
l<‘rric iron and fn'e mineral acid in a solution, A I 
portion of ilio Sbflntion is eomplotely riHluced by | 
hydrogen sulphide and titrati'd wiith A/I alkali I 
hydroxide solution until the dark coloration due i 
to the incipient pi e( ipitation of b'rruus sulphide is [ 
ohsi'rvcd and doi'.s not ilisappear after vigorous i 
.^baking; the* fr«'e a« iil j)lus one-third of iln^ aei<l | 
oiiginally combined in the ferric salt is then'by i 
<stimatod. A .second portion of the solution is i 
Kslucod by .sulphur dioxide with eon»plcte exclusion I 
ot air; most of the <*x<s'.sa of the reducing ag^'nt as ; 
<'XpclkHl by boiling the solution, and the latter is ! 
titrated with A/1 alkali as before, after being i 
< (M)led and treatwl witli hydrogen sulphide, whicli 
eornpleU‘S the removal of flulphur dioxide and also 
serves as indiiaitor. The free acid, plus two-thirds 
of the acid originally combined with the ferric iron 
IS thus estimate. The diiferen(X> between the two 
titrations multiplied by three gives the number of 
c.c. of A/1 ferric chlopido eolntion originally 


coinWiied Ml iho «olulLf Ton'Ts 

t he 1* f 'Ao.st analyses show 

the method to have a high de'grco of accuracy. 

--H. W. 


Arsenic uroup; Separations in the . W. 

19*^5^ ^1947*^^ ^ Hiedemann. Ber., 1919, 52, 

Thr following inoditication of the distillation 
method for the estimation of arsenic is recom- 
mended. The arsenic solution is placed in a flask 
piovidcd with a dropping funnel and connected 
through an cfticieiit worm-condenser to a vessel 
containing water; the flask is half fllled with con- 
centrated hy<lrochIoric acid and jmtassium broraido 
(1 •) grins.) and a lew piexs's of porous pot aro 
added. The contents of the lla.sk aro heated to 
gentle boiling, and 10 c.c. of thionyl chloride is 
gradually run in during the course of hfdf an hour. 
The distillate is diluted with water to 700—800 c.c., 
boiled under a reflux condenser in a brisk current 
of carbon dioxide until sulphur dioxide is expelled 
and tho sulphur has collected (this should be the 
ca.so 'in half an hour at mo.st), and filtered. Arsenic 
is ostiinatod in the filtrate as the trisulphide. 
Phosphorus trichloride (25 c.c.) may replace the 
thionyl chloride, in which case the Bubsoquent boil- 
ing of tho filtrate is unnecessary, but, on the other 
band, the pre.seiuxr of phosphorous acid in tho 
residue often causes complications in subsequent 
estimations. The method gives accurate results and 
can bo applied to the separation of arsenic from 
antimony, tin, copper, lead, mercury, and iron, and 
lor the estimation of arsenic and iron in iron 
arsenide. Tho st'paration of antimony from tin 
can heetfected by taking advantage of the fact that 
antimony chloride is volatile at 155°— 165^^ C. from 
solutions ill whiirli tho tin can bo retained by the 
ju eseiiee of phosphoric acid ; tho tin can bo volati- 
lised suhse((nently at a somowhat higher tempera- 
turo if tho rc.straining infliionce of the phosphoric 
acid is destroyed by tho addition of hydrobromic 
acid. Tho antliors havo attempted to shorten tho 
time required for this .separation by utilising tho 
catalysing action of hydrobromic acid from tho 
('ommeneement, but the results are unsatisfactory 
since tin distils with llie antimony, tho catalysing 
influence of hydrogen bromide outbalancing the 
restraining elfeet of phos[)horic acid. On the other 
hand, Uie u.se of hydrobromic acid is very advan- 
tageous in the separation of antimony or tin alone 
Irom other elements and does not require tho 
ah.seneo of iiitrio acid. Thus, in the W'paration of 
aiPimony from copper, tho solution of the metals 
in hydrochloric acid is added to concentrated 
snl|)hurie acid (G c.c.) and phosphoric acid (sp. gr. 
l‘7S, 7 c.c.) eonlained in a distillation flask eon- 
neete<l to a receiver containing oonrontrated hydro- 
chloric acid; the eonU'iils of tho flask aro heated to 
160° (b, ami a mixture of concenlraled liydru- 
elilorie. acid (10 vols.) and hy<lrobromir acid (sp. gr. 
1’78, I vol.) is axldcd at such a raU* that the tem- 
]>eraluro remains constant. Tho antimony is 
completely remov*sl in flO mins. The w*paration of 
antimony froiri l<*ad is similarly accomplislied. Tin 
is ((uanlitntively separated from copp«M- and lead in 
an analogous manner; the solution of the metals 
in eoneontraled hydrochloric arid is tr<*ated with 
sulphuric a<*id (12 (‘.e.) and distille<l at 160° (1. with 
tlio roigulat/0<l adtlition of tho hydroihlorie-Iiydra- 
bromic acid mixture (20 e.e.). 1'he process is com- 
plete in half an hour; the tin is precipitated from 
the distillate as tho sulphide and weighed as 
oxide. Tho inothwl (*a.n l)o apjilitxl to the estima- 
tion of tin in brass. The separation of antimony 
and tin from mercury cannot Ih> effected in this 
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manner, since the latter ds also partly volatilised. 
A novel type of filter tube is described, which is 
constructed by drawing out the end of a piece of 
wide glass tubing so as to form a atom ; a filter disc 
covert with asbcvstos rests on the shoulder of tho 
wider tube, which is further provided with a 
grbund-dn cap in which a capillary opening is made. 


Molybdenum ; Detection of by meons of xanthic 

acid. J. Koppel. Chein.-Zeit., 1919, 4*1» 

777—778. 

The oharactorisLic reaction Ix'tw^'on molybdciinni 
compounds and xanthalcs, first described by 
Siewort (Z. ges. Naturw., 1864, 23, 5; see Malowan, 
this J., 1920, 27 a) is e-apable of detecting 0[00064 
mgrin. of molybdemitn in 1 c.c. when applied in the 
following iiiannor; — Tho cold, practically neutral, 
solution is mixed with a few particles of potassium 
xanthate and a few drops of a strong acid added. 
The yellow cx)loration due tto the xanthic acid 
changes to red, and then to plum colour, in the 
presence of snflicicnt molybdenum. If a large 
amount of molybdenum is present black oily drops 
separate and adhere to the aides of tho flask. Tho 
reaction product is stable for hours, but is rapidly 
destroyed by heat. A somewhat weaker reac'Tion is 
produced when phosphoric, formic, or acetic achl 
ia used for tho acidification, whilst with salicylic 
acid it 'is very faint. With oxalic, citric, or tartaric 
acid little, if any, (coloration is produced. The 
colouring matter may l)e readily extracted with an 
organic solvent, preferably chloroform, and tho 
sensitiveness of the reaction thus increased. The 
compounds formed by metals sucli as copper, cobalt, 
nickel, and iron, do not interfere 'vith the test for 
molybdenum, but vanadates, uranaics, and tung- 
states may possibly interfere. I'ranic acid gives a 
pale yellow coloration and v.inadic! .acid a brownish 
CK)loration, the co'oiired compounds in each case 
being soluble in ether, but the colour is not deep 
enough to mask tlic molybdenum re.action. Tung- 
stic acid does give any definite coloration with 
xanthic acid, and docs not interfere with the : 
inolybdennrn test nnh'ss it is pr(\s<>nt in a very largo 
preponderance, which, however, is frequently the : 
case in technical work. In such cases the solution : 
may be diluted so that the tungstic acid is not ' 
immediately precipitated on adding a slight amount ! 
of acid, or the tungstic acid may he precipitated by ; 
boiling the aolntion with'acid, and the filtrate used | 
for the xanthic acid to.st. An addition of sufficient : 
phosphate or tartrate to keep the tungsten in solii- j 
tion before acidification will obviate tho difficulty ! 
caused by the precipitation of the tungstic acid. ' 
(vSee also J. Chem. Soc,, 1920, ii., 08.) — C. A. M. ; 

Metnh; Electrolytic detcrmiimtiov of without ' 

the use of an external currenf. M. Francois. 
Ann. Chim., 1919, 12, 178-192. 

A MORE detailed account of work already publisb<*d 
(SCO this J., 1918, 784 . A).— W. 0. ' 


Inks; Use of conunerciai in jibint histolnyy. 

P. Bugnon. Cornptes rend,, 1919, 169, 1051 — 1051. 

Two staining mixtures recommended for plant his- 
tological work are prepared by adding to a 
saturated solution of Soudan 111. and Liglit-fircen 
in 70% alcohol one-tenth of its volume of ink and 
by adding to 100 c.c. of a saturated solution of 
Soudan III. in 90% alcohol 0'5 gnu. of Iodine Grc^en ; 
and 5 c.c. of ink. With such mixtures a triple 1 
coloration is obtained, the pec tocellu lose mem- j 
branes being stained violet by the ink, the cutin- : 
ised and 8ulM3rised membranes orange-r(Kl by tho I 
Soudan III.^ and the lignified membranes stained | 
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green by either of the greens. The ink used ia a 
commercial iron-tannin or iron-logwood bla^c 

! Dehydrogenation of hydrocarbons. Taiisz and von 
1 Putnoky. See IIa. 

Ignition tenipcrafiircs. White and Price. See IIa, 

Constituents of wood which give colour reactions. 
j Wichclhaus. Sec \ . 

I 

Fcrri- and ferro-cyanidcs. Kolthoff. See VII. 
Zirconium ore. Powell and Schocller. Sec X. 
Itcsins. Salvaterra. See XllL 
Turpentine. Taylor. See XJII. 

Soil anidysis. IMiintor. SeeXYL 
[Fermentation] glycerol. Bojahn. See XVIII. 
Feeding stuffs. Neubaucr. See XIXa. 
Xifro-compoands. Margosches and Vogel, See XX. 
Vhotogrophic papers. Kioscr, See XXI. 


Patents. 

Pyromcfric method and apjHU'alus. E. F. North- 
rup, Princeton, Assignor to Pyrolectric In- 
strument Co., Trenton, N..J. U.S. Ibit. I, .‘123, 309, 
2.12.19. Appl., 28.2.19. 

I.\ a pyronictric ;ij)paratUvS, 0110 end of a lajd of 
“ light-transmiitjng matc'rial ” is subjected to th<.> 
temperature to bo mcasiired, and tlui other end ex- 
tends through a tube into, and is observable in, a 
light-excluding chamber. 'I'lie ttunperature of tho 
heated end is tlcterminod from the intensity of tho 
light transmitted through tho rod. — W. E. P. 

Thermo-couple ; Basc-met<d . W. C. lleraeus 

G.m.b.ll., llaiiau. Gcr. Pat. .‘102,452, 8.5.17. 

A tiiehmo-couple has its two arms coustrucU'd of 
alloys of nickel with 2—41' and 5—12% of 
chromium respectively. If alloys of nickel with 
.‘1'19% and 7‘ ll% of chromium are employcxl, using 
tho purest metals obtain.'ible, tho indications of tho 
iustrument diverge by a maximum of -15° from 
those of file Pt— Pt Ph couple bedween 0° and 900° 
G., and of +1.5° between 950° and 1150° ()., while 
at 950° C. the two eoiiple.s agree exactly.- L. A. C. 

Gas and vapour mixtures; Delerinination of in- 
gredients which react cxoihennally in [e.g., 

oxygen in hydrogen]. Badisciie Anilin und Soda 
Fabrik, Eudwigshafen. Ger. Pat. 303,980, 
24.3.17. 

The gas current is divided and p.'isses through two 
<‘((ually heaU'd lubes containing similar thermo- 
elements which ar<^ capable of acting us catalysts 
for tho ingredients of tho gas mixture. The 
thermo-element in one tube is ('X posed to the gas 
current, whilst that in the other tube is protected 
by quartz or other siiitable material. Tho rise in 
temperature of the expo.sed thermo-element is 
measured electrically. The apparatus is suitable 
for tho estimation of traces of oxygen in electro- 
lytically prepared hydrogen. — T. St. 
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I— (JKNKHAL; PLANT; MACHINKUY. 
Applications. 

Bennett. Apparatus for diffusing fluids for 
evaporating, cooling, mixing, etc. 715. Jan. 9. 
Blagden and others. 32, 557. See XII. 

Bowden and McNaught. Means for raising 
liquids or mixtures of liquids and solids. 85G. 
Jan. 10. 


«91,O0O (1918). Hwrii; Dryiiig-»PP*»«*"** 

o31 ) jDw. 31. 

' 21,085 (1918). Odam. Atomising materiali in » 
melted state. (122,403.) Dec. 31. 

21,286 (1918). Shaw. Apparatus for erapor- 
ating or concentrating liquids. (136,661.) Dec. 31. 

21,452 (1918). Hughes. Methods and apparatus 
for carrying out certain chewical KUCtioU 
(136,896.) Jan. 7. 

5220 (1919) Chaudifere. Shaft-furnaces and gaa- 
producers. (1.37,168.) .J.an. 14. ^ 

12,588 (1919). Coles, and Allen and Co. Ap- 
p.Tratu8 tor mixing, circulating, and agitating 
materials m a liquid or semi-liquid state. (136.768 ) 
Doc. 31. ’ ■' 

14,219 (1919). Corbett. Crinding-mills of the 
rotating disc typo. (1.37,231.) .Ian. 14. 

24,228 (1919), Ccrlaeh. Drums for drying 
materials. (133,327.) Jan. 7. 


Brcakcll. (J rinding and crushing mills. 32,628. 
Dee. 30. 

Brinjes and Coodwin, and Seaman. Holler 

grinding mills. 32,121. Dec. 22. 

Brown and Urquliart. Centrifugal filters, 

strainers, separators, etc:. 551. Jan. 7. 

Bucci, C(K)ki rig-ovens or drying apparatus. 27. 
Jan. 2. 

Buckley. 32,332. XIX. 

Butters and CJo., and Meniiell. Apparatus for in- 
dicating , density of liquirls and automatically 
grading same accordingly. 32,116. Dei;. 21. 

Candlot. Fiirnace^i, ovens, etc. 32,573. Dec. ! 
29. (Fr., 10.7.17.) : 

Dc'laygiio. Solution for use with apparatus for ! 
refrigerating hy licjuefaction. 367. Jan. 5. ; 

Diver. Frocess of ground distillation, 32,165. ! 
Dee. 23. ! 

Kllis. Distillation apparatus. 698. Jaii. 8. i 

Fra/er and Scalione. Catalysts, and processes of | 
making them. 575. Jan. 7. | 

lleiiuing. Solvents fur extraction piirpases j 
32,433. Dec. 24. 

Jmray (Jluggles-Coles I^lngincering Co.), Drier. i 
32,852. Doc. 31. j 

Jones and McKean. Liquid-fuel furnaces. : 
32,461. Dec. 29. i 

Kirk. Ileat-tre. ling furnace. 32,429. Dec. 24. 

Lovelac(‘, Miller, n^d Patrick, Separating gases. 
32^108. Dec. 24. (I S., 28.12.18.) 

Manlovc, Alliott and Co., and Mason. Oil-fired 
furnaces. 711, Jan. 8. 

MiUJiell. Apparatus for transferring material j 
and for separating mixtures etc. 594. Jan. 7. ; 

Paget, Oriiuling, refining, or reducing -ap- j 
[laratus. 169. Jan. 2. 1 

Pirrie. 71. See V. 

Haworth (Soe. Anon, dcs Appareils do Mann- I 
tention et Fours Stein). Oil-burning furnaces. 
32,796. Dec. 31. 

HosanofF Process Co. Fractionating apparatus. 
32,582. Dee. 29. (U.S., 23.12.18.) 

So(‘. Anon. d’Kxploit de Proc. Fvaporatoiros 
Systemo Praclio et Bouillon. Fvaporating ap- 
paratus. 32,140. Dee. 22. (Fr., 21.12.18.) 

Thoeri.s. Refrigerating. 32,294. Dee, 24. 

AVillon. Centrifugal machines. 905. Jan. 10. 

M’riglit. Means for supplying liquid, powdered, 
etc. Huhstances to furnaciAS eU\ Jan, 2. 

COMl'LKTE Si’EClUCATlONS AcCErTEl). 

8629 (1918). Gallot et Cie. See XI. 

14,647 (1918). Ely. Lining of furnaces. (136,860.) 
Jan. 7. 

16,768 (1918). Steiger and Steiger. Gas-fired 
shaft kilns for burning and roasting non-sintering 
substances. (136,688.) Dec. 31. 


11. FlIFL; GAS; MINERAL OILS AND 
WAXES; DESTRUCTIVE DISTILLATION; 
HEATING; LIGHTING. 

Acplications. 

Aiulrc. Recuperation of combustible material 
contained in ashes from furnaces etc. 32,709. 
Dec. .30. 

Barber. Apparatus for drying and filtering 
illuminating gases. 747. Jan. 9. 

Bateimm. Continuous carbonisation of coal etc. 
by iiu lined retorts. 32,438. Dec. 29. 

Rates. Fuel. 32,018. Dee. 22. (U.S., 5.8.19.) 
Berg. Distilling and refining volatile substances 
and (‘arboiiising and coking the same. 32,096. 
Dec. 22. (Fr., 21.12.18.) 

(h’owther. Spent-oxide burner. 728. Jan. 9. 
Gardner, ami AVoodall, Duckham, and Jones. 
V^utical retorts for carbonising coal, 32,220. 
Dcm;. 23. 

Green and Leek. Methods of revivifying material 
in gass-purifiers. 32,073. Dec. 22. 

McComb. 32.309. See III. 

Meade. Distillation of coal etc. 288. Jan. 5. 
Paris. Cleaning and refining distillates of petro- 
leum. 70. Jan. 2. 

Pasley. Gas-producers. 32,602. Dec. 30. 
Robinson. Retort setting for complete gasifica- 
tion of coal. 526. Jan. 7. 

Rvitgerswerko A,-G. Production of soot-carbon, 
retort-graphite, etc. from natural gas. 32,380. 
Dee. 24. (Ger., 12.6.18.) 

Smith and Tulloch. Gas-producers. 32,071. 
Dee. 22. 

Smith. Distillation of coal etc. 288. Jan. 5. 
Stephens. Pieparation of carbonaceous materials 
in the form of briquette's. 303. Jan. 5. 

Teague. Production of pure carbon. 32,236. 
D.x\ 23. 

C0An*I,ETE SrECIFU’ATlONS ACCEPTED. 

1 159 (1918). Comp, pour la Fabr. des Compteurs 
et Materiel d’Usines a Gaz. Manufacture of water 
ga.s. (113,271.) Jan. 7. 

13,114 (1918). Hughes, and Hill-Jones, Ltd. 
Manufacture of artificial fuel. (136,584.) Dec. 31. 

14,176 and 19,177 (1918). Burney. Apparatus 
for distilling solid carbonaceous mati'rial. (136,585.) 

19,083 (1918). Merz and McLellati, Alichie, and 
AVeeks. Low-tcniperaturo distillation of fuel. 

(136,868.) Jan. 7. , „ . , a vittt 

20,971 (1918). Eastick and Eastick. Xce XVll. 
21,239 (1918). Davies. Carbonisation of fuel by 
vertical coke-ovens etc. (136,880.) Jan. 7. 
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21,637 (1918). Whitcher, Hiller, and Hewitt 
Construction byndicate. Appliancca for stoamini; 
gas retorts. (i;i6,910.) Jan. 7. 

5220 (1919). Chaudiore. See I. 

14,105 (1919). Thompson (Fours et Prmi^os 
Mathy Soc. Anon.). Coke ovens. (137,005.) Jan. 7. 
22,433 (1919). Eyre. Fuel. (136,790.) Dec. 31. 


III.— TAR AND TAR PRODUCTS. 

A PPM C ATION 8. 

Adam and Logg. Rednetion of nitro-conipounds, 
32,351. Dec. 24. 

iBarker. Tar-distilling plant. 32,059. Doc. 22. 

British DyosUiffs Corporation, (Jreeii, and 
Porter. Manufacture of plithalic acid and anhy- 
dride. 862. Jan. 10. 

Conirnin. I’reating pitch. 79. Jan. 2. 

McCoinb. l^roccss of converting liquid hydro- 
carbons. 32,309. Dec. 24. 


IV.~COLOIJRING MATTERS AND DYES. 

CoMPLETK Specification .\cckptki). 

10,797 (1919). Thompson (Poulenc Frore.s, and 
Meyer). Manufacture' of 3.6-diannnoacridine. 
(137,214.) Jan. 14. 


V.— FIBRES; TEXTURES; CELLULOSE; 
PAPER. 

Applications. 

Brydon, Forster, and Turner. Treatment of 
paper etc. for electrit al, chemical, etc. purposes. 
60. Jan. 2. 

Oolebrook, Lauglois, Moncorget, and Tcbbitt. 
Retting textile idants, 32, 173. Dec. 29. 

Distillates, Ltd., and Jarniain. Treatment of 
wool or piece scouring liciuors or efllut'nts. 32,486. 
Dec. 29. 

Great Northern Pajier Co. Paper - making 
machines. 32,319. Dec. 21. (P.S., 31.1.17.) 

Groat Northern Pap(>r Co. Making papt'r. 706. 
Jan. 8. (U.S., 26.3.18.) 

Howden. Apparatus for drying coated or 
enamelled paper, waterprooltsl cloth, etc. 32,787. 
Dec. 31. 

Langnell and others. 694. See .Will. 

Pirrie. Drying fibrous, granular, pulpy, etc. 
materials. 74. Jan. 2. 

Co Ai p J . e T !■: S pt: ( 1 n ( ’ A t I o N ,s ,A c c e i't k i> . 

12,188 (1917). Korselt. Increa.sing the strength 
and elasticity and jirevtuitini; <jr diH-reasing sub.se- 
quent M'eakening of the lihres of loaded silk. 
(136,578.) Dec. 31. 

21,790 (1918). Skinm r. Preparation of pulp 
or libioUM mati'rial lor making [»aprr, papier- 
maehe, etc. (137,105.) Jaii. II. 

9576 (19U)). De (kov and Marx. Tnatment of 
paper pulp. (137,207.) Jan. 14. 

19,298 (1919). Clayton. Aj»paratus for making 
artificial .silk. (136,781.) Dec. 31. 


VI.~ BLEACHING; DYEING; PRINTING; 
FINISHING. 

Applications. 

Baldwin and Partners, and McIntosh. Bleaching 
W(M)I etc. 645. Jan. 8. 




Burgess, Ledward, and Co., and Harrison. 
Dyeing artificial silk. 722 and 723. Jan. 9. 

Colo and Kershaw. Machines for dyeing, mor- 
danting, bleaching, srouring, etc. wool, yarn, etc. 
32,7.TL Dec. 31. 

Heap. Rotary perforated beam ujiparatus for 
I dyeing etc. yarn. 511. Jan. 7. 

I Complete Specifications Accepted. 

j 21,864 (1918). Lord and Lord. Machines for 
j dyeing, washing, scouring, sizing, mercerising, and 
: bleaching yarn in the hank form. (136,666.) 

I Dec. 31. 

j 4229 (1919.) Morloy, and Bleachers’ Assoc. 

I Machines for bleaching and similarly treating 
I textile fabrics and yarns in rope form. (136,713.) 

! Dec. 31. 

5788 (1919), Driver and Sunderland. Apparatus 
for testing colour fastness in dyed fabrics. 
(136,971.) Jan. 7. 

6926 (1919). Samuel, Machines for printing 
fabrics or the like. (126,918.) Jan. 7. 

9108(1919). Davis and Davis. Dyeing-machines. 
(136,991.) Jan. 7. 


VIL- ACIDS; ALKALIS; SALTS; NON- 
METALLIC ELEMENTS. 

Applications. 

Ashcroft. Nitrogen fixation and manufacture of 
nitrogcu comiiouncls. 122. Jan. 2. 

Oaig. Recovering potash ok. salts from blast- 
furnace gases. 839. Jan. 10. 

Datta. Manufacture of alkali bichromates and 
production of sulphates. 309. Jan 5. 

Douglas. Manufacture of aniinonia. 32,766. 
Dec. 31. 

Eabr. do Prod. Chim. de Tliann et de Miilhouse. 
Manufacture of potassium sulphate. 32,568 and 
32,672. Dec. 29 and 30. (Er., 28 and 30.12.18.) 

Fredriksstad Elektroomisko Eabrikcr Aktio- 
s<>lskabet. 32,886. See XI. 

Fredriksstad Elecktrokemisko Eabrikcr Aktie- 
s(*lskabct. Manufacture of perborates. 489. Jan. 6. 
(Norway, 4.3.19.) 

Golding, and United Alkali Ce. Manufacture of 
lerrous sul[)hido and sulpburetkrl hydrogen. 

• 32,112. Dec. 22. 

I Heberlein. Method for electrolysing a .solution 
I of nickel salt. 32,853. Doc.31, 
j Jones and Kelly. Preparation of sodium ponta- 
I borate ete. direct from boron ores. 648. Jan. 8. 
i Kelly. Munutactnro of acid sodium pyrophos- 
i phate. :m. Jan. 5. 

■ Loring. Elcctro<l('s for oxidising nitrogen, 
j 32,76;i. Dec. 31. 

Ara<‘kay. Obtaining strontium ami barium sul- 
pbates from their native sulphates or carbonates. 
822. Jan. 9. 

Maekay. Obtaining cop[)cr sul()bate diia*cl from 
metallic copper. 82^1. Jan. 9. 

Napp (/Ischudi). Manufactuia' nf bydrobromino 
from hydrogen and bromine. 433. .Ian. 6. 

Norsk Hydro - Elektrisk Kvaelstofakties^'lskal). 
l*ro<luction of coneentr.akHl nitrous gases. 32,397. 
Dec. 21. (Norway, 21.10.16.) 

Olficine Elettrochimiche Dr. Rossi, and Timiolo, 
UrcMluction of hydrogen and mixtures of hydrogen 
and nitrogen. 32,414. Dec. 24. (Italy, 2i, 10.19.) 

Olfidno Elettrochimiche Dr. Rossi, and Toniolo. 
iVoduction of hydrogen. ,‘166. Jan. 5. (Italy, 
29.10.19.) 

Shah. Manufacture of zinc chloride. 32,717. 
Dee. 30. 

Sutcliffe. Apparatus for hydrating lime etc. 
32,144. ])i*c. 22. 

Thibault. (Ion version of metallic lead into its 
oxides. 32,539. Deo. 29. (Pr., 30,12.18.) 
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CoMPMTB SpBcmomoNg Accbpth). 

4^2 (1919). Fairtrother (Chemical Conatniction 
Co.). Apparatus ior rccovcritiK potassium com- 
pounds. (136,718.) l)cc, 31. 

6928 (1919). Htischcn, and llnitwl 

Alk&li Co. 1 uriiiciit/ioii of (*.iilcimn citrate and 
manufacture of citric acid. (130,979.) Jan. 7. 

10,188 (1919). Jackson (Air lleduction Co.). 
Man u f actu roof cy an i d ch . (136, 750 . ) Dc.c .31. 

14,439 (1919). Hodstroni, Production of com- 
pounds of radium. (136,768.) Dec. 31. 

15,560(1919). Thorsscll audLundcn. ProdiK tion 
of cyanides. (136,772.) Dec. 31. 


Complete Specificattonb Accepted. 

9215 (1917). Head. Separating fusible tungstateft 
from the ganguo resulting from the decomposition 
of the ore. (136,577.) Dec. 31. 

10,819 and 19,318 (1918). Sulman and Ballantine. 
Manufacture of alloys. (137,080.) Jan. 14. 

3066 (1919). While (By(‘rs Co.). Puddling iron. 
(136,704.) Dec. 31. 

3915 (1919). Mackay. Drying blast-furnace air. 
(136,957.) Jan. 7. 

8890 (1919.) Wellman, Seaver, and Head, and 
(Iray. Steel-making and like furnaces or mixers. 
(137,200.) Jan. 14. 


Vlir. (iLASS; CERAMICS. 


Xr. ELECTR()-CHEMISTRY. 


APPLK ATIONS. 

British Thoinson-Houston Co. (Cent ral Electric 
Co.). Substances for coating glass surfaces. 674. 
Jan. 8. 

Kent. Manufacture of gla.sa tubing having more 
than one bore. 50. Jan. 2. 

Kent. Mannlacturc of tbormonicter tubing. 
51. Jan. 2. 


IX.- BUJLDING MATERIALS. 
Applications. 

Knapp and Slade. Fuming oak etc. 185. Jan. 2. 
Sniidth & Co. Building material for concrete 
structures. 189. Jan. 2. (Denmark, 1.5.18.) 

Smidth ^ Co. Method of making coiicrcio. 
641. Jan. 8. (Denmark, 8.1.19.) 

Complete Specifications Accepted. 

4771 (1918). Jones (White Heat Products Co.). 
Manufacture of artificial stom«8. (136,580.) Dec. 31. 

185 (1919). (jlladman. Manufacture of wood sub- 
stitutes. (137,115.) Jan. 14. 

5358 (1919). Frydcnland. Prodtiction of porous 
building and insulating bodies. (123,992.) Jan. 7. 


X.— METALS; METALLURGY, INC LUDING 
ELECTRO-METALLURGY. 

A rcLICATlONS. 

Brettsebneider ami Schafer. Case-hardening 
mixtures for iron and steel. 32,093. Dec. 22. 
Craig. 839. Sec VIL 
Edser and others. 32,376. See XII. 

Jobanson and Stdnen. Treating weakly magnetic 
iron ore containing sulphides as secondary con- 
stituents. 32,571. Dec. 29. 

Kirk. 32,429. See 1. 

Ixiring. Method of altering j*loctrical conduc- 
tivity of niotal.s. 32,761. Dec;. 31. 

Mackay. Obtaining iron and tin from tin scrap. 
821. Jan. 9. 

Metallindustrie Schiele und Brucbsaler. Produc- 
lion of aluminium ca.stings. 65. Jan. 2. (Ger., 
18.2.18.) 

Quinonori. Magnetic separators for treating 
ferrous ores. 32,409. Dec. 24. 

Ramon. Roasting sulphur ores containing low 
percentage of sulphur. 689. Jan. 7. 

Ramen. Roasting furnaces, 69i. Jan. 8. 
RcHlfern (Guthridgo, Ltd.). Orc-coucontrating 
tables. 32,133. Div. 22. _ ^ 

StriLsser. Deoxidising aluminium and its alloy. 

32.363. Doc. 24. (SwiU., 9.4.19.) . 

Strasser. Deoxidising copper and its alloy. 

32.364. Dec. 24. (Switz., 28.4.19.) 

Wright. Smelting or reduction of metallic ores 
etc. Jan. 2. 


I Applications. 

] Allison (Narabayashi). Filling for storage 
batteries. 638. Jan. 8. 

Bocker and Eicbholf. Galvanic elements. 32,700 
and 32,701. De<'. 3. 

Brydon and others. 60. See V. 

Biiltimann. Manufacture of electric insulating- 
material. 66. Jan. 2. (Ger., 29.1.18.) 

Cayrol and Odion. Electric battery. 64. Jan 2. 
(Fr., 25.4.14.) 

Cuthbertson. Insulating material. 25. Jan. 2. 

Fredriksstad Elektrokemiseke Fabriker Aktic- 
selskaliet. Apparatus for electrolysis of metal salt. 
32,886. Dec. 31. (Norway, 13,2.19.) 

Green. Electric accumulators. 467. Jan. 6. 

Heberlein. 32,1^53. See VII. 

{ Jackson (Allen Electrolytic Cell Cori>oration), 

; Electrolytic cells. 363. Jan. 5. 
i Levin‘ Electrolytic cells. 32,789 32,792. Dec. 31. 
I Levin. Electrodes. 32,793. Dec. 31 
i Levin. Electrolytic apparatus, 32,794. Dec. 31. 
j Loring. 32,763. Sec\\\. 

I W^ade (Booth Electric Furnace Co.), Electric 
j f'l maces. 811. Jan. 9. 

I Complete Specifications Accepted. 

j 8529 (1918). Gallot et Cie., and Poussin, 

Rondeaux, et Cie. Apparatus for electrical separa- 
tion of substances in siLspeiision in gases. (] 16,104.) 
Jan. 14. 

10,451 (1918). Elektro-Osmose A.-G. Electrodes 

for electro-osmotic proc'osses. (135,816.) Jan. 14. 

I 10,457 (1918). Elektro-OsnuLse A.-G. Apparatus 

I for electro-osinoticallv removing lirpiids from 
! materials. (135,818.) ‘ Jqn. 7. 

I 364 (1919). Armour Fertilizer Works. Electric 
; furnacfNs. (122,828.) Jan. 7. 
i 1320 (1919). Watson and Co., Greaves, and 

' Etcbells. Electric furnaces. (136,960.) Jan. 7. 


XH.— FATvS; OILS; WAXES. 

Applications. 


Blagden, and Howards and Sons. Maniifacturo 
of catalysts for hydrogenation, and application of 
! such catalysts. 32,567. Dec. 29. 

Edser, and Minerals Separation, Ltd. Treatment 
! of froths containing fattv matter etc. 32,376. 

! Dee. 21, 

Ellis (Codal). Decomposition of fatty acid 
i glycerides by sulpho-aromatic decomposing agents. 
902. Jan. 10. 

Green. 791. See XIX. 

Mitchell. Apparatus for making emulsions. 
32.639. Doe. 30. 

Townsend. Soap. 599. Jan. 7. 


Complete Specifications Accepted. 

20,425 (1918). Macllwnino and Holdcroft Ex- 
raction of oil by volatile solvents. (1,%,870.) 
an. 7. 
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<1919). Danih. Reducing solid fats to 
liquid. (137,262.) J^n. 14. 


XIII. — PAINTS; PIGMENTS; VARNISHES; 

RESINS. 

Applications. 

Baker. Process of making pi^rnents. 169. Jan. 6. 
Koppors Co. Paints or varnishes, and inctlio<ls of 
making same. 32,718. Dec, 30. (IJ.S., 18.1.19.) 

Melainid. Manufacture of roain-liko bodies. 
32,553, 32,554, and 32,559. Di^c. 29. (Ger., 28 and 
20.12.18.) 

Molamid. Manufacture of rcsin-Iike substances. 
890. Jan. 10. (Ger., 12.5.19.) 

Thibault, 32,539. See VII. 

Complete Specification Accepted. 

467 (1919). Titanine, Ltd., and Boules. ]Manu- 
facture of varnishes or dopes. (136,927.) .Jan. 7. 

XIV. — INDIA-RUBBER ; GUTTA-PERCHA. 

Applications. 

Farrel Foundry and Machine Co. Mixing or 
masticating rubber etc. 799. Jan. 9. (U.S., 

13.1.19.) 

Fuller. Ebonite. 32,781. Doc. 31. j 

Gare. Heat treatment of rubber, ebonite, etc. I 
748. Jan. 9. 

Smith. Doviilcanising rubber. 32,259. Doc. 21. I 
Stevens. Vulcanising rublicr and treating vul- I 
canised rubber. 7. Jan. 2. 

Complete Specific.\tion Accepted. 

4330 (1919). Peachey. Accelerating the vnlcan- 
isation of caoutchouc or caoutchouo-l.’ke substances. 
(136,716.) Dec. 31. 

XV. — LEATHER: BONE; HORN; GLUE. 

Applications. 

Adachi and Nakayama. Utilisation of waste 
leather. 537, Jan. 7. 

Cross and Ingle. Finishing leather. 32,128. 
Dec. 22. 

Handke. Waterproof coatings for leather etc. 
32,837. Doc. 31. 

Melamid. Manufacture of artificial tanning- 
substances. 63. Jan. 2. (Ger., 24.12.18.) 

XVI.-SOILS; FERTILISERS. 

Complete Specification Accepted. 

5177 (1919). Radmann. Fcrtili.scr and method of 
producing same. (137,171.) Jan. 14. 

XVII.— SUGARS; STARCHES; GUMS. 
Complete Specification Accepted. 

28,971 (1918). Eastick and Eastick. Manufac- 
ture of decolorising vegetable carbon. (136,873.) 

Jan. 7. 


XVIJI.— FERMENTATION INDUSTRIES. 
Applications. 

Langfvoll, and Power Gas Corporation. Fermen- 
tation of cellulose. 694. Jan. 8. 

Townsend. Improving fermentation and flavour- 
ing of fermented products. 32,245. Dec. 23. 

Complete Specification Accepted. 

1846 (1919). Robinson. Preservation of yeast. 
(137,131.) Jan. 14. 


XIX.— FOODS; WATER PDBIPIOATIOX ; 
Sanitation. 

Applications. 

Bollmann. Manufacture of foodstuffs. 32,839, 
Dec. 31. 

Buckley. 32,332. See I. 

Campbell. Margarine etc. 583. Jan. 7. 

Candy. Filtration of water. 843. Jan. 10. 
Evans and Ormes. Manufacture of casein, 
albumin, etc. from vegetable etc. products. 349. 
Jan. 5. 

Faulkner. Dietetic material. 32,250. Dec. 23. 
Forget-Me-Not Flours, Ltd., and Hutchinson. 
Manufacture of alimentary products containing 
water-soluble vitamines. 32,239. Dec. 23. 

Green. Manufacture of margarine. 791. Jan. 9. 
Howies and McDougall. Sheep-dips etc. 670. 
Jan. 7. 

Jeacock, Baking-powder, self-raising flour, etc. 
32,623. Dec. 30. 

Complete Specifications Accepted. 

16,735 and 16,736 (1917). Marks (Hildebrandt). 
Treatment of nitrogenous animal waste. (136,853 
and 136,854.) Jan. 7. 

15,904 (1919). Yamamoto and others. Deodor- 
ising and decoloring bean flour. (1,36,775.) Dec. 31. 

XX.-ORGANIC PRODUCTS; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

Applications. 

Blngdcn, Jind Howards and Sons. 32,567. 
See XII. 

Dupont, and Darrasso Freres et Cie, Manufac- 
ture of valerianic acid and alkaline valerianates. 
,32,368. Doc. 24. (Fr., 3.12.18.) 

L(‘ysmith and Mairkintosh. Treatment of 
tobacco. 321. .Ian. 5. 

Schrader’s Son. Kthvl chloride tubes. 175. 
Jan. 2. (U.S., 2.1.19.) ’ 

Weiss. Manufacture of oxyaldehydes and their 
ethers. 443. Jan. 6. (Fr., 18.2.19.) 

Complete Specifications Accepted. 

10,797 (1919). Thompson (Poulenc Freres). 
See IV. 

16,489 (1919). Marks (Union Carbide Co.). Pro- 
I duciiig (ihlorination products of propylene. 

: (137,247.) Jan. 14. 


XXL PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

Application. 

Cox. Photographic plates. 608. Jan. 8. 


XXII.-EXPLOSIVES ; MATCHES. 
Applications. 

Bielouss. Conversion of high explosives. 475. 
Jan. G. (U.S., 6.1.19.) 

Hedberg. Manufactnro of explosives. 32,690. 
Dec. 30. 

Lowndes. Explosives. 465. Jan, 6. 


XXIJI.~ ANALYSIS. 

Application. 

Davis and Rosling. Apparatus for analysing 
gaae^s. 32,697. Dec. 30. 

Complete Specification Accepted. 

9136 (1919). Boulton. Absorption apparatus for 
analysing gases. (136,992.) Jan. 7. 
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Contact catal^jsis; Further problems in H S 

ot interme<lui.to cotnpouiiclH docs not take pla(‘e arc 
discussed by tlio author. Most contact agents have 
a porous or tinely divided structure, e.t/., bo^ iron 
ore, tircbrick, platinum deposited on asbestos^ etc., 
and platinum gauze, which acquires activity in use’ 
is found to have developed a corrugated, pittc-d sur- 
face. Although these porous materials are also 
adsorbent, yet the two phenomena of catalysis and 
adsorption are quite distinct. Thus, although char- 
coal shows marked adsorptive action towards carbon 
monoxide, oxygen, and carbon dioxide, its activity 
in promoting the oxidation process is practically 
nil compared with metallic oxides. On tlie other 
hand, ethylene and oxygen react at ordinary tem- 
peratures in prcsi'iice of charcoal. The dillerontia- 
tions may b<i dm? to the relative adsorptive capa- 
cities of charcoal and metallic oxides in one case, 
and preferential adsorption of partiiular gases by 
charcoal in the other. Data in regard to tlie 
amounts of gasi's which may be adsorbed separately 
or from a mixture an^ still scanty. The ell'ect of 
poivsons on catalytii! agents may be explained by 
their inUnference witli the adsorptive properties of 
the catalyst, but the time factor or velocity of 
adsoiqition must be takmi into consideration, and 
since the normal time of contact is extremely short, 
the effect of the poison may bo due to a ic'duction 
of th(' vi'locity with ivhich adsorption occuirs. Char- 
coal list'd for gas masks gave very different resuK.s 
in the ‘‘ clean ” and “ unclean ” condition. The 
adsorption curves indicate that altliough the 
ultimate a.mount ailsorbed would bo the same, yet 
tlie clean (liarcoal has a much liigher I'clocity of 
adsorption in the early stages. The nature of the 
adsoris'iit is important, and an alteration of its 
chemical ri'activity influences its catalytic activitv. 
Copper oxide wire is rinluced by hydrogen at .‘100^^ 
(\, but if th(' cop[)('r is o^iidised at a lowc'r tem- 
perature, subseijucnt reduction will (K-cur at a tem- 
perature as low as lOO" C., and such copper oxidi' 
will also catalyse h.\drogen and oxygen at 10(b’ 0. 
'I ho increas(‘ of cataly^ is by promots'i s, such as small 
(piantities of < hromium oxide added to iron oxide, 
has not Imh-ji fully accounted for.- — AV. J. \V. 


II rt ero<jrii(’ou s fa I al i/sis ; Uencf i v It [} <n\d adaorpt ion 

III '. K. K. Kideal. 'Prans. Amer. Electro- 

(hem. Soc., lOHh 200 — 211. [Advance proof.] ' 
'I'liK iiuxbanism of heterogeneous catalysis involves 
inv(*Htigations as to the way in which the medium 
in juxtaposition to the catalyst differs from that in 
tin* free space and of the effect on reaction velocity 
( a used by alteration in tho state of the medium. 
Adsorption is now regarded as tho primary action 
in catalysis, and surface adsorption is frequently 
accompanied by intra-solid diffusion, resulting in 
formation of solid solutions within the body of tho 
solid material, but since catalytic action is pro- 
portional to the area of the catalytic material, 
Ultra-diffusion plays a small part. Divergent 
opinions prevail in regard to the surface film in 
which catalytic reactions take place. Throe theories 
have been expounded to I'xplain why quasi-chemical 
( ombination between reacting substances and cata- 
lytic material accelerates a reaction which pmctM:*ds 
but slowly when chemical combin.ation alone occurs. 
Eink and Bodonstein assume that every molecule 
(lenetrating the diffusion layer to the catalyst sur- 
face reacts, the rate of catalysis being governed by 


t\io rate ot diftuaion of the reacting suhstanoes or 

I rate of catalysLs being usually governed by the 
I I- ot evaporation of the products from tt^ sur- 
1 lace, iho liypotbosis of the critical energy incie- 
j immt assumes that iiiolcculos in juxtaposition only 
I react when they attain a certain critical ('nergy. 

— AV. J.AV. 


I 


Strniii; Effect of the oil iii'eseiii in exhaust 
upon the effirieneij of evaporators in suijar fac- 
tories. H. Claassen. Z. Ver. dcut. Zuckerind., 
1919, 128—135. 

Examination ol the vapour space of an evaporator 
heated by exhaust steam, which after leaving the 
engines had been passo<l through an oil separator, 
showed that at tin* end of tho simsoii only those 
tilings imnuxliately opposite and contiguous to 
tb(‘. steam inlet had become contaminated with 
oil, and that the average^ thickness of the layer 
did nob exceed 0 005 mm. Owing to the small 
proportion ol tiu? total beating surface of the 
evaporator thus aflccted, the oflicu'my of the 
apparatus had not bc'cn diminished appreciably 
under the conditions obtaining iu tin* best. 

— J. P. O. 

i'oloitrs; II eat-refiei f iiuf properties of — applied 

to oil and ijas stora{/c tanks. 11. A. (lardner. 
F'aint Manufacturers’ Assoc., E.S.A., Circ. No. 
11. Jan., 1917. 2 pagivs. 

Tiik effect produced by the calorific rays on sur- 
faces painted in various colours was (letermincd 
with a view to applicatimi of the results to storage 
tanks (‘ontaining \olatjli‘ distillates. Dett'rmina- 
tion of the rise in teinjicrafiire of the contents of 
small cylindrical metal tanks containing benzine 
(pi'troleum spirit), the exterior surfaces of which 
wen* painted in various colours, wore made aft<*r 
15 minutes’ suhieetion to the rays of a powerful arc, 
(lIosH paints were solcehd on account of their lesser 
absorption of thermal rays than those p^<^sonting 
a matt surface. A contairn'r of tin plati* (unjiainted) 
and one jiainted with aluminium paint gave tlie 
lowest recorth'd rises in t<'mperalure, i.e.. 19’8‘’ E. 
and 29*5° E. (11° C. and ITT’ C.) rospeetively, but 
whiU* and lighb-eoloured paints giving rises of 
22 5° E. and 23°- 2()*0° E. (12*5° C’. and 12*8°— 

I 1*8° (^) are to he pia'lernal from tho point of view 
of their serviceability and the protection they 
afford. AVith a black paint a rise of 54° F. (30° C.) 
was recorded, whilst red oxiih*^ paint showed a rise 
of 29*7° F. (1G*5° C.).— A. de AV. 


Thermo - couple installation. AVilliamson and 
JlolK'rts. See AM II. 


I Patents. 

I Kefrioerafinij apparatus. Apeldoornsehe Maehine- 
! fahricken Afetaalgietorij voorheen Loog Landaal, 
! Apeldoorn, Netherlands. Eng. Pat. 125,358, 

I 21.11.18. (Appl. 19,106/18.) Jnt. Conv., 8.4.18. 
Addition to 120, *^23 (this J., 1920, 51 a). 

The compression eyliiicler is surrounded by a jacket 
from wliieh high-prosaure vapour enters the 
cylinder through a ring of small openings formed 
so that their cross-aection groWvS wider in the direc- 
tion of the jacket, and which are unclosed by the 
piston at the end of tho suction stroke. The high- 
pressure vapours enter the jacket troin a main 
through an 0 |X*ning wluxscx ('ross-^oction also grows 
wider in tho direction of the jacket. Tho inter- 
mediate receivers and the liquid separator are 
provided with inlet and outlet openings of a simi- 
lar conical form. — AV. H. C. 

D 
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Cl, L— general ; PLANT ; MACHINERY. 


IFeb/W, 1920. 


Itefngerating apparatus. G. A. Wegner, Rochester, 
N.y., Assignor to Wegner Machine Co., Buffalo, 
N.Y. U.S. Pat. 1,325,128, 16.12.19. Appl., 

13.5.18. 

In a refrigerator employing a volatile liquid, the 
supply of liquid is maintained at a predetermined 
pressure, and the discharge of vapour is controlled 
by a valve governed by the temperature of the 
issuing gas, a temperature above the saturation 
point being used.— B. M. V. 

Distillation; Apparot us for fractional 

E. A. R. Chcnard, Cognac, Fiance. F.ng. Pat. 
130,992, 5.8.18. (Appl. 19,318/19.) Iiit. Conv., 

5.8.18. 

The vapours from the still pass lirst through a 
series of concentric pipes, where heat interchange 
takes phu'c bcdwoen tlie ascemling vapours and the 
returning c(»rKlensed liquid. Tlie vapours next pa.ss 
through a hent pipe into a .series of doubly conical 
ves.sels, eat h jirovided near the outlet end w ith a 
.scrubber or liltei-hox charged with finely-divided 
material to help the separation of the condensed 
liquid, which is returne<l to the bent pipe by tubes 
provides! with siphons and taps to enable part of 
the liquid to lie withdraw n. The vapour passes from 
the last of the conical vessels to an ordinary con- 
denser.--W. H. C. 

Air filters; Hag cleaning devices for . W. F. L. 

Beth, LiilxM'k, (lerinanv. Eng, Pat. 132,513, 

9.9.19. (Appl. 22,128/19.) hit. Conv., 9.9.18. 
TiujrLAR filter bags used for filtering air are cleaned 
by repeatedly slackening and tightening them, the 
bags being held taut during the liltering period. A 
device consisting of levers and two cams efre<'ts 
this; one slowly rotating cam dctermine.s the 
periods of cleaning and stationary f)h<'ring, and the 
other cam, rotating faster' provides fhe slackening 
and tightening effect. — B. M. V. 

liaising liquids hi/ direct fluid pressure; Apparatus 

for . ,1. E. L. Ogden, Liscard. Eng. Pat. 

135,900, 26.11. 1<. (Appl. 19,416/18.) 

The liquid to be raised flows into the vess^*l, 2, from 
a tank placed at a higlier level, pa.sses through the 
pipe, 4, lift' th(' valve, 8, off its seat, 9, and fills 



the ve.s.sel, 2, driving out the air through the open- ^ 
ing, 19, into the rising main, 12. When the liquid : 
rises to the level of the opening, 11, in the chamber, i 
5, it flows through and traps the air in 5, ami at 
the .same time compresses it slightly. Thi.s causes . 
the dead weight, 14, fas tent'd at the upper end to : 
the diaphragm, 15, which closes the box, 6, to lift 


until the projection, 16, comes into contact with 
the stud, 17. The air-inlet valve, 7, lifts slightly 
I and compressed air enters by the pipe, 13, and 
j the pressure beneath the weight increases until it 
[ overcomes the resislanc^e of the lever and weight, 
j 18, when the valve, 7, opens wide and allows the 
■ compre«s(Ki air to enter freely. The pressure of 
I the air forces down the valve, 8, on to its seat and 
' drives the liquid up the rising main, 12, The air 
: vent, 19, is provided with a projection, 21, against 
: which the liipiid impinges, and this helps to seal 
: the opening, 19, until all the liquid is forexsi out 
i of the vessel, 2; w’hcn this ha.s taken place the air 
I escapes up the rising main, the pressure in the 
[ vc.ssel falls, the valve, 7, closer and 8 is opened, and 
the operation rccomniciiccs. — W. 11. C. 

Grinders; Impact . AV. S. and (1. S. Barron, 

Gloucester. Eng. Pat. 135,955, 6.12.18. (AppL 
20,253/18.) 

The grinding (liaiiilK'r is divided into two compart- 
ments by a rotating disc which carries impact studs 
on both sides. The material is fed into the first 
compartment, whore it receives a preliminary 
grinding and then pas.ses through a passage to 
the second compartment on the other side of the 
disc whore it receives a final grinding, the finely- 
grouml material being di.scharged through a peri- 
pheral screen. Any particles too coarse to pass 
through the screen are returned by way of the con- 
duit betwi'cn the compartments to the grinding 
portion of the second compartment, and are not 
ground against the screen, so that the life of the 
latter is prolonged.^ — \V. H. C. 

Filter-presses. 11 . W. Webster, London. Eng. Pat. 

135,976, 17.12.18. (Appl. 21,057/18.) 

In filter-prc.sses of tlu' type in which the liquid to 
ho filtered passes through layers of filtering 
material, supporbxl by a scries of frames, connected 
wuth common inlet and disiharge pipes, one or 
more preliminary filter surfaces are provided 
through which the liquid is passed first so that it 
may receive a preliminary filtration before it 
reaches the main filter surface. At first the liquid 
is fed through the preliminary filters to the main 
filter, but when these become clogged the flow 
is diverkxl by means of suitable valves directly 
to the main surface. In this way the frequency 
with which the prcs.s has to be cleaned is lessened. 

— W. H. C. 

lAquids; Apparatus for separating solid particles 

of matter from , W. Acton, Pnisley. Eng. 

Pat. ia5,992, 30.12.18. (Appl. 21,756/18.) 

An endless band of filter cloth is arranged to pa.ss 
round a drum, which has its surface divided by 
transverse partitions into separate suction chambers 
each connected separately to the hollow shaft, then 
over a breaking roller to discharge the deposit, 
and back to the drum, against the surfaw of which 
it is pressed by a spring guide roller. The druni 
i.s rotakxl, partly immersed, in a tank which con- 
tains the liquid to hi' filtered, and the hollow shaft 
is connected to a vacuum pump, and is also provided 
with a valve by which the suction is cut off from 
that suction chamber the surface of which is ex- 
posed whilst, the cloth is passing over the breaking 
roller. (Heference is directed, in pursuance of 
Sect. 7, Sub-seot. 4, of the Patents and Designs 
Act, 1907, te Eng. Pats. 19,600 of 1890, 2257 of 1891, 
1591 of 1892, 99r>6 and 22,871 of 1898, 19,237 and 
22,a52 of HK)1, 10,071 of 1904 and 120, a55; this J., 
1899, 120, 498; 1901, 1194; 1902, 243; 1919, 24 a.) 

—W. H. 0. 

Gas furnaces. South Metropolitan Gas Co., and D. 
Chandler, London. Eng. Pat. 136,356, 28.1.19. 
(Appl. 2097/19.) 

In gas furnaces of the type in which the flam© 
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passes tangentially into the furnace part of the air 
for combustion is admitted tangentially to the wall 
of the furnace at about the point where the flame 
would otherwise impinge, with the result that 
noise and local overheating are re<luced.— B. M, V. 

Veliydratiny apparatus. C. Shorman, Chicaco 111 
U.S. Pat. 1,324,073,9.12.19. Appl.;i8.6 15 
The material to be dried is supporU'd on trays in 
a vertical cylindrical chamber, and air is supplied 
to a central hollow shaft provided with discharge 
pipes, in the form of arms which rotate in proximity 
to the material. — B. M. V. 

Heating driim. H. C. Janes, Assignor to E. I 
du Pont de Nemours and Co., Wilmington, Del 
U.S. Pat. 1,324,157, 9.12.19. Appl., 12.11.17. 


EtectTO-osmotically removing water’ Apparatus 
ro-Osmose A.-G. (Graf Schwerin 
Gea.), Berlin. Eng. Pat. 135,820, 25.6.18. (Appl. 
10,459/18.) Int. Conv., 20.10.l/. ^ 

See Ger. Pat. 311,663 of 1917; this J., 1919, 644 a. 

Heat-changes f Method and apparatus for inducing' 

. R. Viiilleumier, New Rochelle, N.Y., 

U.S.A. Eng. Pat. 136,195, 4.6.18. (Appl. 
9215/18.) ^ 

Srk U.S. Pat. 1,275,507 of 1918; this J., 1919, 210 a. 

Has producing [and steam generating^ plant. Eng. 
Pat. 135,959. See JIa. 

Elect ro~osmotic apparatus. Eng. Pats. 135,815 and 
135,819. See XI. 


A HOiiizoNTAL rotary cylinder is provide<l with an 
annular jacket, and is supported by coaxial hori- 
zontal hollow trunnions projecting outwards and 
carried by bearings. Eluid is supplied to the in- 
terior of the cylinder througli one of the trunnions i 
and exhausted through the other. The annular ' 
jacket is connccterl by radial pipes at each end with j 
concentric hollow sleeves surrounding the trunnions 
and supported by independent bearings. Fluid is 
supplied to and exhausted from the jacket through 
the hollow skives. — W. F. F. 

Heactions between gases; Apparatus for bringing 
about and eontrolting . C. Conover, Philadel- 

phia, Pa. U.S. Pat. 1,324,443, 9.12.19. Appl., 

30.4.19. 

The gm^es pass from a supply chamber to a number 
of reaction chamUws, being equally distributed 
among the latkr by suitably restricted passages. 
The temperature of reaction is controlled by the 
circulation and boiling of a liquid in jackets sur- 
rounding the reaction chambt'rs. — B. M. V. 

Centrifugal extractor. F. M. Watkins, Cincinnati, 
Ohio. U.S. Pat. 1,32,5,004, 10.12.19. Appl., 
9.8.10. Renewed 26.10.1/. 

The side wall of the centrifugal basket is inclined 
upwards and outw’ards, so that material within 
the basket Umds to be discharged outwards ove, 
the rim during rotation. Means are provided for 
preventing such discharge of solids while permitting 
discharge of licpiid, such means having radial parti- 
tions projecting inwards into the basket and rota- 
ting with it. The solids may be discharged by an 
axial movement of the restraining moans. — W. F. F. 

Precipitating matter from gases; [Electrical] pro- 
cess and apparatus for . W. W. Strong, 

Mechanicsburg, Pa. U.S. Pat, 1,325,1*24, 

16.12.19. Appl., 23.10.18. 

The apparatus comprises an active electrode in con- 
tact with the gas and having a relatively great sur- 
face curvature, with a passive electrode out of con- 
tact with the gas and having a comparatively small 
surface curvature. — B. N. 

Electrical treatment of gas; Apparatus for . 

ii. Bradley, East Orange, N.J., Assignor to 
Research Corporation, New York. U.S. Pat. 
1,325,136, 16.12.19. Appl., 18.2.16. 

An apparatus for the eUn trical treatment of gases 
IS provide<l with a number of flues of polygonal 
croHs-st'ction having walls forming an electrode, 
and with discharge electrodes extending longi- 
tudinally through the flues. — ^^B. N. 

M ensuring quantities of different materials in vary- 
ing proportions; Apparatus for . T. Lea, 

Wolverhampton. Eng. Pat. 135,888, 16.4.19. 
(Appl. 16,854/18.) 


Dehydrating. U.S. Pat. 1,324,072. See XIXa. 
Mixing materials. U.S. Pat. 1,324,774. See XXII. 


nA.-FUEL; GAS: MIHEBAL OILS AND 
WAXES. 

Coal; Extraction of under pressure with 

solvents other than benzene. F. Fischer, Ge®. 
Abhandl. zur Konnt. der Kohlo, 1919, 3, 246 — 
247. Chem. Zenir., 1919, 90, IV., 632. 

The oil soluble in light petroleum spirit which was 
previously obtained by extracting coal under pres- 
sure with benzene may also l)e obtained by extract- 
ing soft coal directly with petroleum spirit (b. pt. 
61F--HXF C.) under pressure at 250'^ C. The quan- 
tity of the yellowish-red, viscous product, w'hich 
apparently contains paraihn scale, amounts to 1% 
of the coal. Extraction in a similar manner with 
ethyl a(;etate yields 2% of a yellowish-red, trans- 
lucent oily r<‘«in. Alcohol extracts a thick golden- 
\cllow oil, also some sodium chloride. — J. F. B. 

Coal; Manufacture of o dense, semi-coke by the 

low - temperature caroonisntion of . F. 

Fischer. Ges. Abhandl. zur Kennt. der Kohle, 
1918, 3, 102—104. Chem. Zontr,, 1919, 90, IV., 

In rotating apparatus the simple insertion of a 
sulficiently heavy roller when using powdered coal 
brings about such a considerable compacting of the 
semi-coke that it may bo utilised as a smokeless 
fuel, and is suitable for transportation. The re- 
covery of low temperature tar and gases is not inter- 
fered with by the roller. For example, from 
15 kilos, of gas coal there were obtained 11*3 kilos, 
of compact scmi-coke, apparent sp. gr. 0*68, and 
1*5 kilos, of tar oils. The arrangement also permits 
the introduetion of steam or the application of 
v.icuum. — ,1. F. B. 

Cas industry; Itefractory problems of the , 

W. H. Fulweiler and J. H. Taussig. J. Ind. Eng. 
Chem., 1919, U, 1153— H67. 

I Both firtxlay and silica products arc used as refrac- 
I tory materials, and this gives rise to complex pro- 
, blems in the design and construction of the retort 
j benches, on account of the differonc'e in expansion. 
In the combustion chamliOT, retorts, and connecting 
blocks exposed to 1550° C., a high-grade silica 
; material with over 96 of silica and about 1*5 of 
lime is usisl. In recuperators, with a tempera 
range of 850° — 1100° C., lircclay material contain- 
; ing 55% of silica is used. At the top and bottom 
: of the retorts lircclay is u.scd on account of its small 
; coeflicient of expansion and resistance to spalling, 
j The outer walls are made of a lower-grade firebrick. 

I The whole bench should he insulated with 
i guhr. In water-gas apparatus the effect of high 
j tenipcrntures, abrasion, slagging, and spalhng^have 
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to be considered. In the generator the lining is 
subjected to abrasion by the fuel particles whirled 
about by the blast, and by the pokers and other 
tools. In the combustion zone the lining is sub- 
jected to high k'niperuture, slagging action from 
the fuel-jush, some abrasion by the fuel, and more 
or loss serious abrasion by th(! clinker. In the 
lower portion of the generator the lining is sub- 
jected to the action of steam, hot gases, and the 
tools us<^d for removing the clinker, in the con- 
necting ducts there are high tmuperature, erosion 
by particles of fuel and slagging action of the ash. 
In the carburettor the ch('<iucr-l)ricks and (wown 
are subjected to high temperature and sudden cool- 
ing, causing spalling. The usual lining lor 
generators is lireclay lu ick ; silic.i and magne.site 
bricks are not successful oa ing to the changos in 
temperature. Cliroiiiite, zinuuia, ainl carlioruiiduni 
bricks sec'in good, but are about .*H) times as costly 
as fireclay bricks ; they reduce tli<‘ adhesion of slag 
to the lining, and therefore the amount of cleaning 
n'qiiired. For cluMnuM-work Hint-clay bricks are 
host. The (('iiKMits us(m 1 should he free from (ilastie 
(lay or otlu'r mati'rial .added to give smooth work- 
ing; they should la* of ground grog with a ininimuiii 
quantity of rather nioia* fusilih' material.— -.V . B. S. 

Carbonisintj variafions cfft'cted hij iempemture 
rhan(j€S in the fop of the cokinij rhomber. A. JI. 
Midcilcton. Northmn Sect., C'oke-Oven Man- 
agers’ Assoc,, Dee., 1!U9. (Jas World, 1920, 72, 
Coking Sect., 13 --17. 

An investigation into the cause of the presence of 
largo quantities of (laralliu hvdroearbons in the 
crude benzol from a .si't of coke-ovens at Laugh'V 
Park is deserihed. In the reedilied products 8 —9 . 
of pnralfins was found in the benzol, 2 — 1'5 in 
the “ pure ” toluene, and as much as 2() ' in (he 
solvent naphtha. fn tiu' installation tlu're is an 
e.Keeptioually griait distanei' betwiMUi the top of the 
heating flues of the coke-ovens and the crown of 
the oven arch, and hene(‘ only eonifiaratively low 
temperatures are obtained at the top of the retort 
when fully diarg^d. Tlu* (larafliu content of the 
crude benzol could he dei reasi'd by redueiiig the 
coal (barge so as not to fill the top of the oven, 
or by fully charging with fine coal, all of the (oal 
or its distillation (uoducts being then suhjeeled to 
a high temperature. The .same result could he 
obtained by fully charging with largo coal, and 
working with a higlu'r gas piassure in the lliU' and 
lengthening the flame, ('barging the oviuis with 
fine coal r«‘dueed the output of the ovens, hut g.iv(* 
an improvc'd coke. The high yield of paraffins 
(Corresponded with a deerensed yield of l>enzol and 
naphthalene, hut an inereascsl yield of ammonia. 
A gas of excellent quality was also obtained. W. P. 

Ethylene present in coke~ove7i (jos; Fixation of — - 
ns alcohol and its derivatives. K. Bury. Cleve- 
land Inst. Kng. (las J., 1(»19, 148, 718^721. 

Peat coke has bw'U us(cd sucex'ssfully at the Skinniii- 
grove Ironworks during the war for the separation 
of ethylene and other g.ases from the ga.seous pro- 
ducts of carbonisation proee>s.se.s (this J., 1919, 
857 a). Though this nmthrxl is advantag(‘Ous in 
some cases, sulphuric acid (95 ) is pnTerable as an 
absorbent when liquid derivatives of ethylene are 
to be prepared. 7’he hot ga.s from the retorts is 
cooled and purified in the usual manner, and then 
passed through a drying scrubfs^r in which 80 / sul- 
phuric acid is circulated. The gas is then heatetl 
to 60°— 80® C., the hot retort gases iKung utilised 
for this purpo.se, and is then pass(‘d into the ethyl- 
ene scrubbers, which contain 95'/' Hulphnne acid 
also maintain^ at 60® — 80® C. The acid flows in 
the oppo.site direction to the gas, the acidity Ixdng 
reduced by about 10% on leaving the .scrubbers. 
The alcohol is distilled off bv means of su|)erbeated 
steam, or acetic acid may o© obtained by electro- 


lysis or l)y the use of ozonised air. Any 'sulphur 
dioxide fornie(l by the reduction of the sulphuric 
acid is recovered by interaction with hydrogen sul- 
phide in the crude coke-oven gas. A plant dealing 
with 5800 tons of coal per week should yield 9280 
galls, of ahH(duto alcohol, taking a 50% conversion 
of ethylene to alcohol as actually obtained. The 
nMluction in calorific value of the extracted gas is 
small.— -W. P. 

i'arhon, hydroye.n, and methane; Eyuilihrinm 
betiveen ~ — . H. F. (toward and 8. P. Wilson. 
Chcin. Soc. Trans., 1919, US, 1380—1387, 

Thk proportion of methane in equilibrium with 
carbon and hydrogen diminishes with increasing 
temp(*raturo, and hence when c(]wilibriwm is once 
('stahlishcd in the zone of reaction the cooling of 
the gaseous mixture on its launoval from the carlion 
is not accompanied by an alOwation in composition. 
The series of expcrinn'nts described were carried 
out in the same nianiior as those of Bono and 
Coward (this 1908, 1113; 1910, 741) ex(;ept that 
the gaseous products of reaction were passed back- 
wards and forwards over the carbon ns('d until 
analysis showed the attainment of constancy of 
conqK^sition. The percentage coniimsitions of tin; 
e(iuilil)rium mixture's of methane and hydrogen in 
(ontact with amorphous carfsin at atmospherie; 
pre'ssure weix' found to Ix' : at 1100° C., CH^ 0’6, 
H, 99-4:.;'; at 1000° C.. CH, IT, H, 98’9% ; at 
850° C., CH, 2’5, H, 97'5 ^ . The attainment of 
('(piilibrium was found to he ('xtrerndy slow with 
highly-()uritied chareoal (ash O’OO ) at temiieratiires 
below 1100° C. ; a series of expj'rimeiits was there- 
fore earrie'd out using a mixture of e(|ual weights 
of th(* charcoal and nickel oxide. Fx[)eriin('nts at 
G50° C. indicated that oepiilihrium (^onld not lie 
attaiiK'd within any n'asonahh' (loriod of time. 
Carbon monoxide was found to he present in the 
equilibrium gas mixtures; its formation was due 
partly to a slight oxidising action by the glaze of 
th(‘ iK'akHl tube, l)ut mainly to a side reaction 
hctw(M>n carbon and water vapour. — W. P. 

Flame: Fropnitat ion of in complex r/aseovs 

mixtures. Fart 1. Limit mixtures and the uni- 
form movement of flame in such mixtures. W. 
I’avnian, (Tnun. Hoc. Trans., 1919, II,'), 1480 — 
1445. 

From a c()nsi(l('ration of th(‘ licat balance existing 
(luring the jirojiagation of flame in limit mixtures a 
‘‘ limits generalisation ” is advanced, from which 
simple formuhe arc deduced which enable the limits 
of intlanimahility of (omjilcx gaseous mixtures to 
he calculated from the known values for its simple 
f oustituents. 4'he generalisation state.s that all 
mixtures, in any proportions, of limit mixtures of 
tlu' same kind are themselves limit mixtures, the 
limiting p('rc(‘ntage Ix'ing that of the mixed inflam- 
mable gas. The expression deduced from this for 
air mixtures is the same as the empirical formula 
advanced by Le Chatdirw, which has l)eeii experi- 
mentally verified (this J., 1919, 126 a). Where the 
comhustihle gjis remains the same and the ntmos- 
pher(‘of oxygen and nitrogen varies in composition, 
the percentage of cornbustihh' gas will be directly 
proportional to tlu' oxygen present in the different 
limit mixtur(‘H. This is shown to be true over a 
wide range of upper and lower limits of inflam- 
mability of methane in different atmospheres, a 
slight deviation being noted in mixtur( 5 s containing 
a largo ex(*ess of nitrogen. The experiments 
described in this and the following papers were 
carried out in a glass tube 2'5 cm. in diameter. The 
limits of inflammability of methane in pure oxygen 
were found to bo 6'7% and 59*2%. Carbon was 
depositfxl by the flames in all upper limit mixtures 
containing more than 38'% CH^. The speed of the 
uniform movement of flame was approximately 
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constant in all tho limit mixtures, and was the 
saniG as the limiting speed in limit mixtures of air 
with the parafhn hydrocarbons, namely, 20 cm. per 
sec. in the tiilw used. The limits of inflammability 
of the paraflin hydrocarbons in air were; methane 
’ ethane 8-3% and 10-6%, propane 
1 ^ j butane 1*9% and 6'5%, and pentane 

yo/o and o*4% . Convection currents have a marked 
eliect upon the limits, and must bo taken into 
account in any attempt to calculate tho limits of 
inflammability of a gas from its thermal constants 

— W. P. 


, 1 I'oparjQ.t ion of ■ • in complex ijoscous ' 

mixtures. Vait If. The uniform, movement of ' 
ftome in mixtures of air with the paraffin hiplro- ' 
carbons. AV. Payman. Chem. Soc. Trans., 1019, i 
115, 1446 — 1458. (See preceding abstract.)' | 

SiNCK the spcctl of tho uniform movement of flame ' 
IS approximately the same in all limit mixtures in i 
a given tul>e, then all mixtures of gas mixtures i 
having this limiting speed will sliow the same speed : 
of propagation of flame. Tins is shown to apply 
to other speeds liesides those in limit mixture's. A 
“ sj)(H'd generalisation,” namely, that all combina- i 
lions of mixtures in which th(^ spwd of the uniform 
movement is the same wdll propagate flame at the i 
same speed, is shown to hold accurately for diflVr- I 
ont mixturi's of air wjth methane and pentane ' 
rcsspeotively. d'lie gem'ralisation affords a means 
of calculating the speed of tho uniform movement ; 
in any comph'x inflammable gas mixture, provided 
the maximum spci'd of flame is tho sanu' for each 
combustible gas. AVhere they arc not the same , 
tlie calculation is limitisl by the maximum speed . 
of flame which is low<'st. In this case th<‘ maximum- 
s[)(>ed mixture (with air mixtures) can be ealculat^'sl 
by the metlKHi given in an earlier papiT (this .1,, 
1919, 126 a), ami its speed by imuins of the following 
expression : 


g uS,, 4 4- cS,. !• 

a b b I c I- 


where S is the speed reipiired, u, 5, c, . . . . are th<‘ 
amounts present of each maximum-spi'e'd mixture 

with air as calculated, , 8,, , S, arc tho 

speeds of flame in those mixtures ri'spc'ctivoly. 4'lu'! ; 
maximum sliced of flame for mixtures of any com- i 
plex coiiibustibb' g is with air can also be found by ■ 
a simple graphical iictliod. 4’bc curves obtained by ' 
such calculations ai< shown to agri'e closi'ly with , 
those obtained from experimental determinations 
of tho speeds in mixtures of fieiilane and methane 
and of pentane and hydrogen. The spe^uls of the 
uniform movement of flaiiu' iii a. 2‘5 cm. tulx' weri' ; 
di'termined f(»r each of the paraflin hydrocarbon!} in 
admixture with air. AVitli the exception of 
methane, for which the maximum speed of flame 
was 67 cm. per sec,, the maximum speeds ot flame 
in air mixture.s of thes(' ga.si's were approximately 
the same, namely, about 82 cm. pi'i* see. In each : 
instance the mixture having the nuiximiim sprsxl of ; 
flame contains uiori' cornbustibh’ gas than is re- 
(piireil for complete combustion.- -AV4 P. 


Flame; f*ropa<ja1 ion of in complex paseous 

mixtures. Fart 111. The uniform movement of 
flame in mixtures of air irith mi.rlures of 
methane, hijdroijcn, and carbon monoxide, and 
with industrial inflammable f/u.Nc.s, AV. Payman. 
Chem. 8oe. Trans., 1919, 1 15 , 1454—1462. (8eo : 
preceding abstracts.) 

Tiik application of tho speed generalisation to tho 
calculation of the speeds of the unit or ni movement 
of flame in industrial gas mixtures is complicated 
by tho fact that with carbon monoxide, which is 
usually prcBont iu such luixtun s, the spiW of flame ; 
is dependent on the amount of water vapour pre- 1 
sent. Hydrogen, and any gas into tho composition j 


of which hydrogen enters, acts towards mixtures 
or enrbon nionoxide and air in a manner comparable 
with that of water vapour. Such gases are 
generally present in industrial gas mixtures in 
suHicicut quantity to render the presence of water 
vapour negligible. For tho calculation of the 
speeds of llaiiie in these mixtures the “ effective 
speeds” of carbon rnonoxide-air mixtures can bo 
calculated from the spcxids of the flames in mixtures 
of carbon monoxide, hydrogen, and air, and 
although tho effeidivo maximum speed of earbon 
inoiioxide-air mixtures (125 cm. per sec.) was »liout 
double the speed found in one scries of determina- 
tions (60 cm. per s<-e. at 12° (1. and 750 mm., 
mixture saturated witli water vapour), the values 
so olifaiiied gave good results when used for tho 
< aleulatioii of the speeds of complex mixtun's. Tho 
methoiis ol calculation are applied to simple mix- 
tures of methane, hydrogen, and carbon monoxide 
taken two or three at a time in admixture with air, 
A straight coal gas and a producer gas were also 
examined, the luaximurn speeds of fbune in their 
inixturi's with air being 154 eni. per see. (17‘9‘b, 
coal gas) and 72 2 ein, per see (49 0'( priKlueer gas) 
respectively. The speecl of llaiiie iu mixtures of 
air with gas, such as produe<>r gas, containing a 
large proportion of nitrogen can be eab iilated on 
the assumption that the cooling or ri'tarding effect 
on the flame of excess of air or of nitrogen will bo 
the same, since tlieir spocilic heats are tile same. 
4'his assumption is not quite eorri'ct, since the 
presenei' of reactive gns slightly opposes the retard- 
ing efleet of air. The presence of a large jiro- 
fiortioii oi nitrogi'ii in the eoinbustihle gas has the 
efleet ol dimiiiis|^iig tho “displacement” of tho 
maximum-.'^ peed mixtnro from the mixture, contain- 
ing condiining proportions of eomhustihle gas and 
oxygen.- -AV. 1*. 


Kther~al eohol-air and aeef one-alcohol-n ir m ixt ure,s ; 

Iffnition of in coniact irith heated surfaces. 

A. (1. AVhite and T. AV Price. Chem. 8oc. Trans., 
1919, 115 , 1462- 1505. 

Thk “ suh-ignition tcmiKwatures ” of various mix- 
tun^ of air with ether, alcohol, and acedone have 
been (letcurnined, and also tlio limits of infliun- 
mability of the.so mixtures. The efl'o^d of adding 
small amounts of glyceryl trinitrate (nitroglycerin) 
and the ix'roxides of ether to those mixtures has 
also hi'en 4*xaiuine<l, these heung jiossibly present in 
the vajioiirs from eordito sieves. 4'hc mixtures wore 
allowed to flow rapidly into an evacuated tube 
heaU'd to a known k'lnperaturo in an electric 
furnace, the low’cst temiierature at which in- 
flammation occurred being called the “suh-ignition 
temperature.” It was found neee.ssary to use a fairly 
long tulie with tlie sealed end projecting well out 
of the furnace to prevent what the authors term 
“ shock ignition,” by means of which ether-air and 
carbon bisulphide-air mixtiirt's could he ignited at 
ordinary temperatures. Slux k ignition took place 
when the pre.ssiire was suddenly and rapidly 
equalised in tho apparatus. The igition of dilute 
ether-air mixtures usually resulted in the luminous, 
iiicompleti' coriihustion of the ether (Perkin, Chem. 
See. Trans., 1882) with the formation of what ha.s 
Ihx'U termed a “cool flame.” Tubes of difl'orent 
diameters w useil witli tliffenuit buuiiug-in tubes 
to bring about different periods of (Xjualisation of 
pressure. The suh-ignition (em|H>ratures may bo 
taken as: ether 187° C., alcohol ami .'icetoue aliout 
500° C. Tho snb-ignition tcmjx'ratures were lowered 
w ith decrease of pressure, and were low er if ethyl 
hydrogen peroxide wi'ro present. They were not 
affoctc<I by tho pnwenco. ot diethyl peroxide or 
glyceryl trinitrate. The limits of^ inflamniabdity 
wore deteriniiicd in glass tubes 2’5 and 5 in 
diain. and in iron tubes 5 and 15 qa v 

extreme limits found were ; ether 1‘78 and 2.4'80 ,v., , 
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alcohol 4*16% and 18*95% (upper limit at 60° C.), 
and acetone 2*88% and 12*40%. The limits of in- 
flammability of mixtures could be calculated by 
the Le Chatolier formula (this J., 1919, 126 a) 
for downward propagation of flame, but deviations 
were noted for upward and horizontal propagation. 
The flame travelled steadily only in the case of 
downward propagation, being often jerked out in 
the other cases, giving loss trustworthy results. 
Increase of temperature and pres.suro both wideind 
the limits. Mixtures w('re made up by a weighing 
method, but were not analysed Ixifore sparkinj^ 

Gas producers; Colorific vohie of the gas formed in 

the recover If of low temperature tor in . F. 

Fischer, (ie.s. Abhandl. zur Kenni. der Kohle, 
J918, 3, 105- 108. C’lieni. Zentr., 1919, 90, IV., 
6d2-6a‘l. 

When coal yi('lding 30% of volatile constituents was 
heated in a tubular ictort at 500° C. Ixd'ore being 
discharged into the main shaft of the ga.s producer 
there were obtairnd, per kilo, of coal, 100 gnus, ol 
tar, 50 litres of distillation ga.ses having a heating 
value of over 8000 cals, per cub. in., ami 3*5 cub. 
in. of producer gas of 1200 cals, per cub. m. In 
working such a produc^er, however, in order to 
obtain as high a yield of tar as po.s8ibl(', a consider- 
able quantity of the producer gas must be drawn 
through the retort, and the yield will then amount 
to aWit 500 litres of distillation gast's of 1800 cals, 
per cub. m,, together with 3050 litre's of producer 
ga.s of 1200 cals, per cub. m. It is far more diflicult 
to wash out all the tar oils from such a diluted dis- 
tillation gas, and a cfK)ling dowjjj of the producer 
gas proper on addition of the washed distillation gas 
c..'innot bo avoid^ni. The re(‘overy ol the light (‘on- 
stituents of the low Uanperature tar is therefore 
very diflicult in the ordinary .Morul producer plant. 

-J.F. II. 

Purifier instUations; Some mechanical aspects of 

fV/u.v] , F. 11. Par.sons. Gas World, 1920, 72, 

25—26. 

I’hk present-day tendency in gas purifier construc- 
tion is toward.^ the })rovi.siou of a larger sujH'ificial 
area of purifying surfaco per thousand cubic feet 
of gas treated. The older type of construction wa>s 
(•haracteri.sed by the reriuisite strength and rigidity 
ixung accompanied by a sulDcioncy of cla.sticity. 
The modern type of purif\er-box is characterised by 
complete absence of flexibility. The prevailing 
practice of revivification in situ is accompanied by 
the production of high ternperature.s within the 
purifying material. Serious damage may result 
therefrom owing to expansion of the purifying 
material. This in general expands in lateral direc- 
tions only, and caus<^H bulging of the sides or 
division plate of the purifier. To avoid this it is 
suggestecl that one or more V-shapc'd furrows should 
bo formed in the layer of oxide, to reach across 
the full width or Icuigth of the box. The oxide is 
furrowed on all four sidc?s of the box, and such 
furrows afford space for c'xpansion of the c)xide. 

— J. S. G. T. 


practice on the Pacific coast. The mettiod is moat 
Ltisfmdory, with ample purification capacity and 
frequent revivification. To decre^e the danger of 
firing, shallow beds are advised. The admixture of 
inert gas is helpful and more useful than steam. 
Cooling the gas is also advised, with the removal 
of as much as possible of the tar fog. Local 
heating may he prevented by drawing air through 
the oxide under slight suction instead of blowing 
air through. Using this meth^ of working the 
proce.ss has bt'cn in use in California for 28 years 
without a firc 3 or a case of overheating. W. P. 

Petroleum spirit, ether, etc.; hlimination of the 

danger of ignitwn of electrically-charged . 

i). Holde. ‘ Bor. dent. Pharm. Ges., 1919, 29, 
569—574. 

In further experiments with llolczalok’s apparatus 
(this J., 19M, 1147) it was found that when the 
Lc^yden jar, containing the electroscope and con- 
nec ted to the ve.sscl into which the petroleum spirit 
etc. had been forced under pre.ssure, wms electric- 
ally charged by means of a rubbed ebonite ro<l the 
charge was retained for a considerable time even 
after the vessel containing the petroleum spirit had 
been earthed. Hence it would seem that in the 
experiments proviou.sly described (this J., 1915, 
649) the electroscope attachment immersed in the 
petroleum spirit had not ('onveyed any appreciable 
charge during the introduction of the liquid into 
the vessel. It was also found that when the 
insulating property of the petroleum spirit was 
particularly good the negative charge taken up by 
the connection lietwocn the electroscope and the 
petroleum spirit vessel could remain there when the 
vessel was earthe<l, the potroleum spirit thus play- 
ing the part of the glass in the Ivcyden jar. The 
conclusions formerly drawn with ri'gard to the dis- 
sipation of electrical thargos w('r(' therefore sub- 
stantially eonfirined. Otlier exjierimi'nfis indicated 
that the electrical charges taken up by the petro- 
leum spirit vessel were essentially due to the 
friction of the liquid upon the walls of the tuln^s 
which conveyed it. No eh'ctrical charges were taken 
up when the petroleum spirit was introdiu'od under 
a pressure of 5-6 atm., with the atmospheric 
moisture at 75 to 95%, whilst at 57 down to 30% 
of moisture charges were invariably received. 
Variations in the atmospheric temperature (13° to 
31° C.) had no apprt'ciahle infliienee upon the 
strength of the charge ri'ceived or the insulating 
capacity of the ]X'troleum spirit. Not only the 
petroleum spirit tank, hut also all metal parts in 
contact with it ought to 1 k-» earthed as a safeguard 
against the danger of sparks. In the ease of 
technically pure ether and Ikuizoiio the conditions 
in the electrieally-charge<l condition differ some- 
what from thos(^ observed in the ca.se of {letrolouin 
spirit, for these snhstarus's can give up high charges 
to the walls of the vessels and tulK's merely in con- 
so<|nenco of their own electrical conductivity 
(r 10 '’ to 10 ’"-).-- G. vV. M. 

Mineral mis; Freezing point of . E. Lantos. 

Chem.-Zi'it., 1919, 43, 8-53. 


[iS’pent] oxide ; Itevivificat ion of in situ. O. B. 

Evans. American Gas Assoc. Gas J., 1919, 148, 
726. 

In common gas-works practice 0*75—2% of air is 
mixed with coal gas, containing 100 grains of 
hydrogen sulphide per 100 cub. ft,, at the inlet 
of the purifiers for the purpose of continuous levivi- 
fication of the oxide. In the intermittent method 
the fouled box is put out of service and a large 
volume of air blown through the oxide mass. This 
method has been abandoned by some works on 
account of the tendency to cause fire, but its use 
is becoming more general, and it is in common 


MiNF.iiAL oils containing paraffin wax in solution do 
not answer to the ordinary cryoscopic rules. In 
i the oil industry the real fre<‘zing point of oils is 
not determined, hut the so-callcyl “ setting point,” 
i.e., the t^unperatiiro at which an oil placed in a 
tul>o, which is chilled in a freezing mixture of snow 
and sodium hydroxide solution and then turned 
mouth downwards, does not alter its meniscus for 
30 secs. As a rule the smaller the viscosity of an 
oil the low'er is its setting point. On refining two 
Rumanian oils, however, it was found that although 
the viscosity was reduced the setting point was 
raised, e.g., from -20° C. to -16*6 C. Oils of 
Galician origin (e.g., those from Limanowa) which 



?ol. 






ilb 



u"C. 


an ladlcOor ia«y_b* combi^ 
gradnatnd in Mcordnnoe with pre4eten»tBW f** 

".irc MS’r'^SS idiTWmLion to I vM wit\i two annular nets of stationaiy inclmcKl 

.ui'aiona in vihicVi the ao\vent ani dissolved Bub- 1 deflecting bMos tO eilSUre CODlpkte mmn/r C 

a''“'*“ ''” ‘''' ">'“'''' 1 '>™'' « *»! t» vnM I, , „ , 7 LIj 

' ''*^nes, one on cither side of the opening tL 

are nemn W on hollow trunn.onTamf water iTcb 
culatcd through them to ' " * 


J’lillf.Ts’ eartli \ jnr treotment of riiuieral oiisV Prf 

pamtion oj . W. n PVinlpn i 

Mot. Eng., 1919, 21, 469. ' ' ^ 

TliK blcaohing action of fullers’ earth on mineral 
Oils 18 indopondont ot its olieiiiical composition and 
depends on its power of selective ahsorplion ’ The 
following lactors are important: The longer the 
column ot earth the better the bleaching effect - the 
coarser tlie earth the more rapid the How ami the 
poorer the bleaching effect; the higher the tcun- 
peraturo the fasttm the How and the poorer the 
bleaching effect. Filtration should, therefore, take 
place at the lowest femiK-raturc compatible with 
the fluidity of the oil. The first burning of tho 
earth should take place at about 600°— 7l)0^ F. 
(315°— 370° C.) ; this merely removes water and 
organic matter. There should bo no fusion. After 
uso the earth may he revivified bv further burning 
at 1050°— 1100° F. (565°-590° C.); with Florida 
earth the oyjtimiim temperature is il00°— 1200° F. 
(590°- 650° C.). Very serious loss in efficiency 
results from over-burning. — A. K. J). 

Oil and gas sforage tanks, (Gardner. See J. 
Carbon monoxide. Lamb and Larson, See XLXb. 
Gas analysi.s. Jones ami Xeumoister. See XX 111. 


heating. — ^W. F. F. 


prevent injury by over- 


Dellwik, Chorley 
136,212, 9.11.18. 


Fuel; Combustion of . C. 

Ltd., London. Fug. Pat 
(Appl. 18,392/18.) 

Wood, Herts, and Techno-Chemical Laboratories, 
Powdered fuel is introduced by means of a jet of 
a small quantity of cold air or steam, gas, or 
vapour into a further volume of air which has been 
preheutfKi by the waste heat of combustion to a 
point alxiye the ignition temperature of tho fuel. 
The quantity of air is regulated so that the fuel is 
burned mainly to carbon monoxide to produce a 
leducing atmosphere. The use of preheated air 
-ensures that a much larger quantity of heat is avail- 
able from a given weight of fuel, for maintaining a 
reducing atmosphere at a given temperature. The 
hot gjuscs are afterwards passed through re- 
generators alternately with the air for combustion, 
so that tho latter is heated only by the sensible 
heat of the combustion prorlucts without further 
combustion of the carlmn monoxide, — W. F. F. 

Fiich ; Combustion of . Kowntree and Co., Ltd., 

and F. G. Fryer, York. Eng. Pat. Kj5,886, 
28.9.18. (Appl. 15,809/18.) 


Inie.rferumeter. Etlwanls. »S'ccXXIlI. 

V iseoineter. Baumo and Vigneron. See XXlll. 

P.M'ENTS. 

Fuel; Manufacture of a .solid . E. K. 

Koblischek, Vienna, (hu-. Pat. 313,469, 30.6. 18. 
Uksidues from pf'truli'um refineries' consisting of 
silicaU‘s containing paraliiii wax are melted ami 
filtered; mineral wax or ben-swax is added, and tlie 
product is mixed with p()wder<'<l woo<l charcoal, 
together with an .<Nygcn carrier, such as man- 
ganese dioxide, ha . .urn pi-ruxidi-, or potassium 
<-hlorato. Tluj mass is eontiriuously stirri-d, poured 
into moulds at about 50° C., and allowed te cool. 
Tho fuel is easily ignited ami burns slowly. 

— J. F, B. 

Coal; Apparatus for feeding and burning — . 

E, C. 11. Marks, London. Erom Combustion 
Kconomv Corporation, Chicago, 111., Eng. 

Pat. 136,121, 21.7.19. (Appl. 18,128/19.) 
Powdered coal is Ted by a horizontal screw con- 
veyor into a vertical conduit, through which a 
stream ol air passes upwards. At the yMiint of de- 
livery into the air conduit tho coal is fed l>ctwei*ii 
two ribbed plates, one of which is .stationary and 
surrounds tho delivery orific-e, and the other is 
attached to the rotating conveyor spindle at an 
adjustablo distance from the first plate. The coal 
is thereby disintegrated and its delivery rendered 
more uniform. Tho velocity of the mix^ fuel and 
air remains high until it reaches the burner, the 
cross-section of the conduit being less than the 
opening of tho burner. A Hared connection is in- 
terposed between tho conduit and the burner. Tho 
powdered coal conveyor and the blower for pro- 
ducing the air blast are Iwth driven by tho same 
motor, the former through a variable epeetl gear, 
so that the proportion of coal to air may be varied. 
The volume of air m^y bo varied independently by 


; Pitch is powdered, mixed with air in regulated 
I amount, and burnt. Since pitch usually contains 
, only about 1)’5% of ash, tho flame may be used for 
j heating, by direct contact, materials in which it is 
1 dosirablo to avoid contamination by ash. — W. F. F. 

I 

j Vertical gas retort settings, F. Cummins, Man- 
1 cheskM’. Eng. Pat. 136,398, 28.2.19. (Appl. 
j 5002/19.) 

! In order to dispense with tho vortical w-aste gas 
j Hues at the back of retorts of the Glover-West 
] type, holes are provided in the Hoots of all the com- 
, bustion cliambers and circulating chambers at the 
rear ends of the chumlK'rs. The waste gases from 
i each combustion charnlHm travi'l upward through 
' the rear ends of tho combustion ehambers and into 
the cireiilating chambers, gas outlets from here to 
the chimney ixung controlled by dampers. Tho 
number of dampers required is much less than in 
the usual type of si'tting. — W. P. 

Cas producing \and steam generating] plant. W. 

Cliinie, Ayr, and W. IjOCs, Glasgow. Eng. Pat. 
135,959, 9.12.18. (Appl. 20,392/18.) 

In a. complete gas producing and steam generating 
plant the gas producer is contained within a steam 
generator designed and of sufficient strength to 
generate steam at a pressure capable of performing 
all tho work desired. Tho generator supplies steam 
to a steam engine, which is used for operating tho 
fuel elevator, the air blow, the fuel rake, and the 
purifier pumj). The steam pipe from the generator 
IS provided with a by-pass and a surplus valve, the 
steam generated in excess of that taken up by tho 
engine being led away and utilised as desired. 


Gas; Production of [mixed] . 8. N. Welling- 

ton, London. Eng. Pat. 136,186, 30.7.17. (Appl. 
10,972/17.) 

A MIXED gas for industrial purposes consists of an 
admixture of a rich gas obtained by the destructive 
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distillation of coal at a comparatively low tern- ! latter and the discharge pumps. Pressure equalisers 
porature (400^^ — 620° C.), with producer gas having I and supply pipes connect the mam evaporators to 
an approximate calorific value of 125—160 B.Th.U. ■ the intermediate vessels, and gauge glasses indicate 
per cub. ft. The gases are mixed in the proportions J the progress of the operations, which must be so 
necessary to give a power gas of a calorific value of controlled that no more sulphur dioxide fiovvs into 
300 B.Th.U. per cub. ft.— W. P. the evaimrators from the inixing chamber than is 

removed tlierefrom, — A. E. D. 


Gaseous fuels; Apparatus for use in mixiiKj . 

8. N. Wellington, London. Eng. Pat. 136,200, 
30.7.17. (Appl. 13,737/18.) 

In order to maintain the calorific value of a. mixed 
gas (see preceding abstract) approximately con- 
stant, use is made of a calorimeter, which auto- 
matically varies the proportion of one of the gases 
admitted to the mixing chamber. This calorimeter 
consists of two tanks containing liquid, within 
which floats are immerstxl suspended from oiqiosito 
ends of a la'am. Jiencath one tank a .supply of the 
mixed gas is drawn off and buriK'd. The expansion 
of the liquid raises the surface of the liquid and the 
float in this tank. The beam is provided with a 
(ontact arm ojierating between two contacts corre- 
siionding, for <'xam[)b‘, to the values 310 B.'I'h.lK 
and 290 B.Th.lL Tlu'se ('hctrically control a water 
cock, which admits or rel('as<‘s water from the 
water-loaded governor controlling the admission of 
the low temperature gas into tlie mixing chamber. 

- W. P. 

Producer tjas plant. A. H. Lvmii, London. Eng. 

Pat. 136,189, 2.3.18. (Appl.' 3715/18.) 

A CYLINDRICAL vcsscl is divided by a partition into 
two superposed compartments, each juovnhsl with 
gas inlet and outlet, and serves as a gas cooler and 
an air-heaU'r and saturator. Liquid for cooling 
the gas is circulated througli the upper compart- 
ment and pass<‘s by gravity through the lower com- 
partment for preheating and saturating the air 
with water vapour. (See also Eng. Pais. 11,452 of 
1912 and 714 of 1913; this J., 1912, 1167; 1913, 
1147.).— W, P. 

Gas prod lice IS. H. W. Bamber and E. Goldsmid- 
Abrahams, London. Eng. Pat. 136,333, 13.1.19. 
(Appl. 901/19.) 

The velocity of the exhaust gases from an internal : 
cembustion engine is used to induce a current of air 
through the fire of a gas produc<*r when starting up. | 
Tho combustion engine is oper.itcHl temporarily 
with petrol, paraffin, or coal gas as fuel. — W. P. 

Purifi/ini] {pis and ohtaiiunif valuable hij-prodiict.'} 

therefrom ; Methods of and apparatus for . 

E. A. EinsU'd, Chicago, l’.S..-\. Eng, Pat. 
135,931, 3.12.18. (Appl. 20,002/18.) 

During purification the gas passes through a .scries 
of (;ontigiious chamlxrs arrangi'd to form one cuin- 
pletc apparatus, and is snlqei-ted to two distinct 
series of prucess<^s. The first series consists in 
fractionally < ooling the gasc'S in order to rcimive the 
heavy constituents in .successive stages, during 
which the gases do not come into contact with the 
cooling liquid. Tlu; desired teniiieratures are main- 
tain^ automatically. In the second series puri- 
fication is effecteil by <lircct contact with suitable 
reagents and by filtration. The method of puri- 
fication is designed primarily to deal willi the gas<*s 
obtained by the dry distillation of wast(> nialerial, 
such as municipal waste, sewage, stre^st swwiiings, 
peat, sawdust, t*tc. — W, P. 

Hydrocarbons; Guntiniious and uniform treatment 

of with sulphurous acid. Allgem. (les. fiir 

Chera. Industrie, Berlin. Eng. Pat. 114,845, 
9.4,18. (Appl. 6067/18.) Int. Conv., 21.3.17. 
Uniformity in the supply and discharge of the 
liquid sulphur dioxide is achieved by the provision 
of intermediate vessels, which are placed between 
tho main and auxiliary evaporators and between the 


. l*efnd ; Production of F. Tinker, Birmingham. 

Eng. Pat. 135,015, 19.12.18. (Appl. 21,289/18.) 
Chuuk oil is distilled and tho vapour produced i.s 
j)a.s.scd into a snperlieater or cracking chamber, on 
i leaving which it is brought into contact with the 
; crude oil entering tho still. Heat interchange is 
; thereby effected, the vapour passing into a dc- 
phlcginator, ami the “ topped ” erinh* oil being 
directed into the still. — A. E, I). 

JjOir-bail inij ait; Manufacture af from hujher 

boifiny pel roleitm tn- related oil. ]*]. B, Cobb, 
•lorsey City, A.ssignor to Standard Oil Co., 
Bayonne, N.J. II. S. Pats, (a) 1,322,878 and (b) 
1,322,762, 25.11.19. Appl., (a) 25.4.14, and (u) 
4.10.19. 

(a) The oil is distilled with anhydrous aliiminiiiin 
chloride, which is dissolved in part of tiio oil under 
treatment. The process is so conduct(*d that only 
the minor part of tlio carbon content of the oil re- 
mains as coke, (ii) Tlie distillation as above is con- 
tinued until th<3 residue remains only just suffi- 
ciently fluid to be withdrawn as a liquid. This 
residue is washed with water and there is obtained 
oil together with coke and an aijueous solution of 
aluminium chloride. — A. E. J). 

Oil from oil-bcarinfj shale ; Apjiaratus fur distiltiny 

oil, from . 11. K, Straight, Adel, Iowa. 

r.S. Pat. 1,323,201, 25.11.19. Appl., 31.7.18. 

A SERIES of cars which carry tho shale travels 
through a brick chamlx^r so arranged that the lower 
half is a combustion space, whilst the upper half is 
a vapour space. Sealing devices separate the suc- 
cessive. cars, whicii themscha\s divide the chamber 
horizontally into the vapour and combustion sec- 
tions. — A. E. D. 

Gasoline from hydrocarbon yases; Process of obtain- 
my . H. C. Cooper, Clarksburg, W, Va., As- 

signor to Hope Natural (fas Co., Pittsburgh, Pa. 
U.S. Pat. 1,323,837, 2.12.19. Appl., 18.1.17. 

The gas is first subjected to a spray and subse- 
(|iiently to Inpiid gasolim^-alxsorbing numstmum. 
'I'he ga.soline is finally separaUsl from the solvent. 

—A. E. ]>. 

Gasoline; l*iarcss af maniifactu i iny . A. J). 

Smith, Vinita, Okla., Assignor to .1. T. Milliken, 
St. Louis, Mo. I’.S. Pat. 1,324,075, 9.12.19. 
Appl., 16.10.15. 

In the process for manufacturing gasolim^ from oils 
ol tho parallin scries describeii in U.S. Put. 
1,239,42;] (this J., 1917, 1125) the pressure in the 
still, i.e., 125—150 lb. per sq. in., is maintained on 
tho vapours during condensation and on the con- 
(NuisimI liquid in tho naciving tank. The coiidiuiscd 
Ii<]nid is drawn off and immediately mixed with low 
gravity naphtha, wutbout reducing the pressure, to 
IHC'vent loss of the more volatile hydrocarbons. 

- L. A. C. 

Pefraleum and other oils; Process for ohtaininy dis- 
till e<l products from . Apparatus for obtain- 

iny disiitted products, particularly yasolme, from 
petroleum and other oils. A. A. Stapp, Denver, 
Colo. U.8. Pats. 1,. 321, 212 and 1,324,213, 9.12.19 
Appl., 4.12.17. 

In the continuous production of low-boiling hydro- 
carhons, such as kerosene, benzine, and gasoline, 
from petroleum oils, tho oil is first heated to a tern- 
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and physioal, to .s}io\v that tlnuo is no reason to 
doubt that tho ancioiit charcoals wore pnxlucod by 
tho action of heat or fire, and that the binckoiiinj*; 
of tho wood was not caused by tho action of peaty 
sods. -W. i\ S. 


vaporiser, 
during 

cracking troatmeni is superhoate<l and mixed wVth 
tho yapoura undergoing the cracking trealinent 

—L .A. C\ 


Liquid fuel. A. A. Backhaus, Baltimore, AI<I., 
Assignor to U.8. Industrial Alcohol Co. U.lS. Pat* 
1,321,765, 9.12.19. Appl., 28.11.17. 

A PETROLEUM distillate and alcohol are blended by 
means of carbon biHuli)hide. — W. J. W. 

U ydroiuirhous; Conxu'.rsioii of . It. Fleming, 

Swanipscott, Mass., Assignor to Tlie Kichard 
Phuning Co. U. 8. Pat. 1,321,766, 9.12.19. Appl 
17.11.16. 

A COLUMN of heavy liijuid hydrocarbon is heated 
to its boiling point umler a pri'ssurc of 75 lb. and 
above, tho vapour of a. lower boiling hydrocarbon 
being at thi‘ same time pa>ssed through it during a 
prolongfMl p<‘riod. The r(‘sulting vapours are thus 
heated above the cracking point under a pressure 
siillicient to retard formation of unsaturated hydro- 
carbons and gases. — \V. ,1. V>\ 

Jlydroearlions ; Proi'css (ind oiiiJOKitus for irroliiuj 

. P. P. Hos('nbaum, ciiicago, 111. U.S. Pat 

1,324,983, 16.12.19. Appl., 3.10.17. 

Crupf. hydrocarbons are heated in a still, and the 
vapours are s<'i)arat<'d liy fractional condensation 
into two portions. 'I'lie lighter fraction is collected, 
and the heavier fraction is sup^'rlu'ated “ under 
sutiicient pn'ssuro to store kinetic heat energy 
thenun,” and is returned to the bottom of the still, 
where it vaporises. 'J'be “ liberated kinetic heat 
energy ” lireaks iij) the vafiours and any oil in th<‘ 
still, lilx'ratiiig further ({uantities of the lighter 
fraction.- li. A. C. 

Miiirrol oil of liiijh boiliioj jioinf ; rroceHn of ron- 

verfing info pnninefs lioving lower boiling 

poia/.s. K. KfH'tscliau, Walillu'im, Ceii.iany, 
;\ssignor to 'i'he Chemical Foundation, Inc. U.S. 
Pat. 1,325,299, Phl2.19. Appl., l‘).3.11. 

In tho Irmitment (<1 mineral oils of high boiling 
point with a catalyst to obtain jnoducts of lower 
Ixiiling point the oils are subje< tod during the time 
of contact with the catalyst to the aition of a 
material cajiabh' of increasing the spis'd of tin* cata- 
lytic reacti<»n For cxampl<\ the oils are treatisl 
with the hy<lro< a rluni addition pi-odncts of *an 
aluminium halide.- U. A. ('. 


Pecolorising carbon; rnyaration of hg pro- 

longrd heating. C. F. Coates, ha. Bull., 161, 8. 
It is stated tliat ordinary wood charcoal from saw- 
<liist (the decolorising power of which is very slight) 
may be eonvorfed into a carbon etpial in efiiciency 
to “ Norit ” by j)r()longed lu-ating at 1290° C, in a 
closed cnieihle (</. Cer. Pat., 250.711; this J., 1912, 
1022).-J. P. (). 


Patents. 

f ncandeseenf gas nianih's; Material for strejxgfhen- 

mg and increasing the hnninositi/ of — H. 

Pope, 4’ihshelf, DorUy. Eng. Pat. 135,797, 
25.6.19. (Appl. 15,939/19.) 

\ ELi.ow resin, I part, washing sotla, 4 parts, and 
chalk, 10 parts, are ground to a powder, and tho 
mixture ns('d alone or formed into a licpiid with 
methylated spirit, for treating im andeseenco gas 
mantles.- -B. N. 

Filainents for cirri rie. lamps. Westinghonsc Lamp 
Co., Bloomlield, N.d., Assignees of II. 1). Hall, 
East Orange, N..I., U.S. A. Eng. Pat. 121,596, 
27.11.18. (Appl. 19,595/18.) Int. Conv., 19.12.17. 
'fiiE refractory molal of tiie tilamcnt, r.g., tungsten, 
is mixed, during the i)rocess of manufacture, with 
2 — 7 / by volume (2’5— 10 / by weight) of silica, tand 
cither 1 — 5 by voluna’ (2 — 10// by weight) of 

alumina or O’l — O'l ' by volume (0’05— 0‘2% by 
weight) of thoria. — B. N. 

Distilling shale. Eng. Pat. 136,076. S'ec X, 


1II.~TAR AND TAR PRODUCTS. 

Benzene; Fffeet of pressure and of dissolved air 

and wafer on. the melting point of . T. W. 

Bi( bards, E. K. Carvm-, and W. C. Sehumb. J. 
Amer. Cbem. Soe., 1919, 11, 2019 -2028. 


fi'aseous fuel burners. A. C. Tonides, jun., London. 
Eng. Pat. 136,296, 19.12.18. (A|)pl. 21,311/18.) 

Fuel; l.uiuiil . E. C. 11. .Marks, l,ondon. 

From U.S. Imlustrial Almbel Co., New York. 
Fug. Pat. 136.452,5.5.19. (Appl. 11.177/19.) 
Ske U.S. Pat. 1,306,214 of UdO; this J., 1919, 565a. 

O'u.s furnaces. Eng. Ihii. 136,356. See 1. 
Ammonia. U.S. Pal. 1.32l,!b9. S'’c5]l. 


iib.-destructive distillation ; 

HEATING: LIGHTING. 

Charcoals; Some chemical charaeters of ancient 

. T. C. Cant rill. Arelimol. Cambrensis, 

1919, 365- 392. 

The charcoals (t.c., charred and blackened wood) 


' Bkn/.km; saturntt'd with air under atmospheric 
pressure melts 0'003° ImIow the true triple point, 

' and the fre<‘/ang point is not much changed by 
, pressure. An imrease in pressure on benzene free 
from air chang<‘s the freezing point 0029° per 
atmosphere. Situration with water lowers the 
fiavzing [loint of benzene 0*095°. The true freezing 
! point of benzene saturated with air is 5*493° C., 

' and tho true triple [loint 5*496° C. • J. F. 8. 

Toluene; ('riWna of the. degree of purity of com- 

, meretal . 3. S. Lumsden. Chom. Soc. 

Trans., 1919, 115, 1366—1372. 

(5)MMErcial toluene contains varying amounts of a 
liquid ^hich eannot be nitrated. This liquid was 
; not isolate<l, but tor the tests de.acribed the assurap- 
1 tion was made that it luay bo represented by a 
parallin mixture which boils clost^ to the boiling 
i point of toluene. By fractionation of pt'trol a 
■ quantity of such a liquid was obtained boiling at 
I 108°— 112® C, Pure toluene at 15° C. was found to 
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have 8p. gr. 0*8712, the paraffin mixture ep. gr. 
0*743. There is no change of volume on mixing 
toluene and paraffin, and the determination of the | 
density of commercial toluene gives a fair indica- ! 
tion of the percentage of impurity present, 1% of i 
paraffin producing a lowering of sp. gr. by 0 0013. ] 
The estimation of toluene by the ttunperature of j 
miscibility with acetic acid as dcscribc'd by Orton i 
and Jones (this J., 1919, 811 a) is too complicated j 
for commerciiil use. A modified method is de- i 
scribed, which is quickly c.-irrictl out, and although j 
only comparative is trustworthy. Nitration and 
estimation of the excess nitric acid by the nitro- | 
meter is believed to be the most accurate test, and j 
tho weighing of the solid after nitration gives the ’ 
actual pr.K'tic.al yield of nitiMMoinpoiind. Nitra- , 
tion was effected by means of potassium nitrate and ! 
sulphuric acid, the reaction stopping quantitatively I 
when all the toluene had Ik^oii converted into the | 
dinitro-eompound. llv none of the methods, under , 
ordinary conditions of working, can an accur.aoy I 
closer than O'd/' )m.' ex{)ected. — W. P. ' 

rhfhalic ar\hy(lnilf\ II. 1). Gibbs. .1. Ind. Kng. 
Chem., 19li, il, 1031—1032. 

In experiments on the oxidation of the methyl 
group of toluene, mixtures of oxygen and toluene ' 
and of atmospheric air and toluene were subjected 
to contact with various catalysts at tcunpcraturcs 
from the boiling-point of toluene to about 550"^ C. ' 
The oxides of the metals of the fifth and sixth ^ 
groups of the periodic; system the most effective ' 
catahsts, vanadium Ix'ing the! best and molyb- ■ 
deiiuni tho next best. Similar reactions were : 
applied to the manufaeture of phthalii; anhydride , 
from naphthalene (Gihhs and Conover, Eng. Pats. 
119,517 and 119,518; this J., 1918, 681 a), and the ; 
conditions to obtain the optimum yield have lieen 
determined. The best laboratory results showe<l 
82% of the theoretical conversion. The [ihthalic : 
anhydride produced is remarkably pure and is quite i 
free from chlorine, or suljihur compounds which 
were common impurities in the plithalic anhydride 
formerly on the market. (See also this J., 1929, 
57 a.)-C. A. M. ; 

J^JuiuIsifirnfion by (ulsorpfion at an oil fn/fro- ; 
brnzene] wafrr interface. S, E. Sluqipard. J. 
Phys. Chem., 1910, 2.3, 634—0,39. 

Emulsions of nitrobenzene in sulphuric acid and 
hydrochloric acid may lo readily prepared by ' 
making tho acid of the same density as the nitro- | 
benzcmc. Similar inoderat<'ly .stable emulsions may ; 
be propareil by using as aqueous mcxliurn sulphuric 
acid satiiraUMl with lead sulphate or caleium suI- ; 
phate, or hydrochloric acid saturated with load j 

chloride or sodium chloride, in both cases the acid i 
.solution being of the same density as tho nitro- | 
benzene. — .J. E. S. j 

Varhonuing variations. ^Middleton. *S'ce JJa. j 

Ignition of electriralhf charged petroleum spirit 
etc. Holdc. See ITa. 

Nitrotuluenes. (1) Bell and Sawyer. (2) Bell and 
Cummings. Sec XXII. 

Nitro-comjmunds. Van Duin. See X^lll. 

Patents. ! 

Fractionation of crude benzol and the like; Process ! 

^ and apparatus for the continuous distillation and | 

. E. C. R. Marks, Jjondon. From Soc. I 

Franco-Beige dc Fours a Coke, Brussels. Eng. 

Pat. 136,450, 1.5.19. (Appl. 10,864/19.) 

A SINGLE distilling column receives crude benzol at 
the top and steam at the bottom ; mixtures of water 
and beiiEol va^urs are taken off at various levels 


from top to bottom and immediately condensed. 
After separating the water the benzol fractions are 
of commercial quality, and uniformity of products 
with varying crude benzol can be maintain^ by ad- 
justment of valves in tho pipes leading from the 
still to the condensers. — B. M. V. 

Ortho- and para-toluene sulphonic chlorides; Pro- 
cess for separating . F. E. Matthews and 

E. 11. Strange, London. Eng. Pat. 135,987, 

20.12.18. (Appl. 21,402/18.) 

Toluene-o-sulpuonic culoride is separated from 
mixtures of the ortho and para isorneridos, con- 
taining 60 — 70% of the former (such as are ob- 
tained by cooling the sulphonation mixture to 
-20^ C. and separating tho para compound which 
crystallises out) bj' seeding the limiid mixture at a 
temperuturo a few degrees below 0° C., e.g., -6° C., 
w'ith a crystal of tho ortho-sulphonic chloride, and 
removing the crystals which separate out by centri- 
fuging or other suitable mcaiiH. — G. E. M. 

Quinone and qvinol; Method and apparatus for the 

production of . E. T. Kitchen, West New 

Brighton, N.V., Assignor to K. and T. Chemical 
Corporation, New York. U.8. Pat. 1,322,580, 

25.11.19. Appl., 3.3.16. Renewed 3.4.19. 

Benzene is introduced into the lower part of an 
electrolytic tank containing an electrolyte of 
greater .specific gravity, so that it rises through tho 
liquid and is at the same time oxidisoil at the anode 
to quinoiK', which dissolves in the excess of benzene 
employed. The solution thus obtained is con- 
tinually subjected to the t'h’(;lrolytic oxidation until 
the concentration of quinone becomes sufficiently 
high. 'J3ie apparatus also comprises a reducing ) 
tank into the lower part of whi(;h tho quinone .solu- 
tion is intriKliiccd, and means are provided for in- 
creasing tho intimacy of contact between this and 
the reducing agent. — G. F. M. 

Toluene; Manufacture of . B. T. Brooks, 

Pittshurgli, Fa,, Assignor to E. 1. du Pont do 
Nemours and Co., Wilmington, Del. I’.S. Pat. 

1.324.14.3.9.12.19. Appl., I0.G.15. 

'roLUKNK is prepared by reacting on a high-hoiling 
aromatii* hy«lrocarhon with a catalytic material, dis- * 
tilling off' tho toluene, and condensing tho vapours 
formed to obtain Ix'uzcno, which is added to another 
charge of high-boiling aromatic hydrocarbon, the 
above operation being then repeated,— G. F. M. 

.Aromatic bodies; Oxidaliim of . C. K. 

Andrews, Assignor to The Seldeii Co., Pittsburg, 
Pa. U.S. Pat. 1,324,715, 9.12.19. Appl., 25.5.18. 
Auo.matic hydrocarbons arc oxidisi'd by heating 
with sulphuric acid and a catalyst containing a 
compound of vanadium or molybdenum. — G. F. M. 

.Anthraquinone ; Purification of crude . C. E. 

Andrews, Assignor to The Seldcn Co., Pittsburgh, 
Pa. TJ.S. Pat. 1,324,716, 9.12.19. Appl., 1.7.18. 
Anthkacenk is separated from anthraquinone by 
vaporising into a current of gas at about 300^ C. 
a part at Iciist of tho mixture and separately crys- 
tallising at different locations the volatilised sub- 
.stances. — G. F. M. 

Anthracene press-cake; Treatment of . C. E. 

Andrews, Assignor to 'i’he Sclden Co., Pittsburgh, 
Pa. U.S. Pat. 1,324,717, 9.12.19. Appl., 1.7.18. 
An improved recovery of mothylanthraccnc, 
phenanthrene, and anthracene is obtained by heat- 
ing the press-cake to about 200° C. in a current of 
gaa, and gradually cooling tho vapours to produce 
crystallisation at different locations. — G. F. M. 

Combustion of pitch, Eng. Pat. 135,886. See IIa. 
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IV.-COLOURING MATTERS AND DYES. I 

Dyes; Explosibility and infiammahility of . B. ! 

Humiston, W. S. Calcott, and E. C. Lathrop. ! 
J. Ind. Eng. Chem., 1919, 11 , 1075—1070. ! 

Any risk in the drying of dyestuffs is due to tho I 
inereascd temperature, since little dust is produced | 
in the process. A rise in temperature may cauHO 
oxidation leading to spontaneous ignition, as in the 
case of Sulphur Black, or there may he decomposi- ' 
tion, with the evolution of gases, u.s in the case of 
Victoria Green. In the decomposition of the latter 
dyestuff an exothermic reaction sets in, and the 
gases might become explosive in a closed spai-e. ' 
The apparatus used for studying these properties 
was a largo test-tube, enclosed in an air-bath. A 
small amount of the dyestuff was heated in the 
test-tube, through which a slow current of air 
passt'd, while a thermo-eouplo was immorsi^d in the 
dyestuff, and a note was taken of tho temperature 
at which the latter igniUnl. A similar apparatus 
w'as used for determining the danger of decomposi- > 
tion of tho dyestuff, but no air was passed through 
tho tubo, ami the gases given off were conducted to j 
a gas burette. 'I’lie point of initial decomposition I 
was note<l and whether the decomposition was ondo- 
thermic or exothermic. The temperature at which 
the drying plant should be worked should, as a rule, 
l>o — 3U'^ C. below that of the exothermic dt;- 

composition or ignition of the particular dyestuff. 
In grinding machim'S of the ball mill type tempera- 
tures up to 75° C, may b<‘ experieiu'ed, and oyer 
100° C. in tho injpsmt crushing type of mill. Using 
apparatus of tho type employed by the U.S. Bureau 
of Mines for determining the explosibility of mix- 
tures of coal dust and air, tlu* explosion points of 
mixtures of dye dusts with varying (piantities of 
air ranged from 400° to 1100° C., duplicate deter- 
minations agreeing within about 50° G. The re- 
sults agroisl fairly with experieneo in the works :ih 
to the relative safety of the different dyes <'xaminod. 
Moie accurate results were ohtaini'd by tln^ use ol 
an apparatus consisting essentially of a large te ,1- 
tuhe. fixcMl in an air batli, and having a tube for 
the intrcKluction of air to the bottom of the test- 
tube. The latter was gradually heated while a 
current of air sufliciontly rapid to keep the tube 
constantly filled with dust was admitted, and the 
tcMuiKU’aturo of (l<'coni])()sition was noted. Tho 
tenifieraturc'S obtainc'd with the same series of dye- 
stuffs as tested in the Bnreau of Mines tijiparaius 
ranged from 250° to 550° C., and duplicate deter- 
minations agrwd within 10° -15° C. In the stan- 
dardisation of dyestuffs an additiomd factor is in- 
troduced in tho possibility of a reaction between the 
standardising reagent and the dyc'stuff. ^ For 
example, tho accidental addition of soda ash to 
Victoria Green would probably cause a reaction 
with the oxalic acid in tho dyestuff, which might 
raise the bernperaturo to the decomposition point 
of Victoria Green. — C. A. M. 

Dyes; Problems in the identification of . E. F. 

Hitch and I. E. Knapp. J. Ind. Eng. Chem., 
1919, II, 107ff— 1078. 

The composition of azo-dyes may often ho deter- 
mined by reduction and isolation and identifica- 
tion of the products of the reduction, hut amino- 
derivatives of second components are not easily 
scparatcHl or identified. For the separation and 
identification of components in a mixture, micro- 
scopical examination, fractional dyeing, solution 
tofits with alcohol and water, and extraction with 
immiscible solvents may be employed. In some 
cases mixtures may be separated by adsorption on 
kaolin, talc, oto., followed by washing with water or 
alcohol. For the separation and identification of 
mixtures on tho fibre methods of fractional reduc- 
tion, extraction with various solvents, and spectro- 


scopic examination may be used. The quantitative 
results obtained by means of the spectrophotometer 
would be sufficient to identify a dyestuff, but for 
this purpose it would l>o necessary to obtain the 
data of tho absorption bands of a large number of 
pure dyestuffs by means of a calibrated instrument. 

— C. A. M. 

Dyestuffs; Estimation of the sirenijth of . 

W. H. Watkins. J. Ind. Fng. Chem., 1919, 11, 
1079—1080. 

The principal causes of disagreement kAween 
seller and buyer in the case of dyestuffs are differ- 
ences of standard and variations in samples duo to 
incomplete mixing of the dyestuff with the inert 
material. The preparation of tho solution used in 
dyeing tests may also affect the apparent strength. 
As a rule a little dilute acetic acid should be used 
with basic dyes. The inlluencc of hard water upon 
a dyestuff has led to disputes between buyer and 
seller, especially when the dyestuff is partly in the 
form of its calcium salt, and a little soda has been 
used to correct this and to neutralise tho effect of 
hard water. In such cases if the solution is not 
heaU'd at a sufficiently high conc<'ntration com- 
plete conversion of the calcium salt into the sodium 
I salt may not he effect<Hl, so that the former will not 
j contribute to tho dyeing process. Tests of the 
' accuracy of judgment of an experienced dyer have 
1 shown that he will usually not ha able to detect 
variations of loss than 3%.— C. A. M. 

Red pea. >jall ; Colouring matter of the . M. 

Nieronst<‘in. Chem. Soc. Trans, 1919, 115, 1328 — 
1332. 

The red colouring matt(‘r of the red pea gall was 
isolated by extracting tlu* de-fatted and powdered 
gall with boiling alcohol and precipitating tho 
tannin frotn the acpieous solution of the ex- 
tract by the addition of (;ascinogcn. The purified 
and rocrystallisi'd substance, to which tho 
name dryo[)hantirv is given, formed doop-red 
glistening needles, melting at 219°“"220° C., and 
having the cinpirical formula Ca,HjnO,,. Its 
alcoholic' solution gives a red precipitate with ferric 
chloride, whilst ammonia and alkali hydroxides pro- 
duce a colour change to deep blue, which once more 
becomes re<l on acid ilicat ion. On hydrolysis with 
sulphuri<; acid dryophaiitin yields 2 mols. of dex- 
trose and 1 mol. of purpurogallin, 

I 2H,0 = C„HA+2C,H„0, 

The suhstanee is therefore not an anthocyanin, and 
as tho other so-eallod anthocyanins of plant galls 
are probably of a similar nature, it is proposed to 
classify the.so red pigments in a new group of 
organic colouring inattors, to which the name 
galloruhrones is assigned. — G. F. M. 

Elect rochemicnl production of organic compounds, 

I Thatcher. See XI. 

V.-^ FIBRES; TEXTIES ; CELLULOSE; 

I PAPER. 

! Vegetable fibres; Economy of cellulose and caustic 
soda in the isolation, purification, and bowking 

I of . M. Frribcrger. Deut. Baumwollincl., 

1919, 1 . 38, 55. Chem.-Zeit., 1919, 43, Rep., 292. 

I In tho treatment of cotton with caustic soda by 
i various methods the loss of weight owing to tho 
j solubility of tho wlluloso in the caustic lye or to 
I tho formation of oxyccllulose, if the cotton is not 
! properly de-aornted, may be extremely large, 
i especially in tho case of strong caustic liquors. A 
regenerated lye, re-causticis^, and decolori^d by 
oxidising agents, still contains sufficient reducing 
substances to protect the oellulose against a, largo 
I loss of weight, but not such as to stain it during 
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booking, and such a lyo gives better results than 
either fr4>sh caustic liquor or old spent liquors. 
Tlio regeneration of spent liquors also effects an 
wonorny in caustic soda, jis these liquors can bo 
used several times in succ*essioii.--J. F. B. 

Sada pulp Iwashuig \ ; Bepurt of coniuiifft e on — , 
M. L. Gridin. Paper, 1919, 25, 132—138. 

It is important in washing the pulp to conserve the 
original concentration of the black liiiiior with as 
little dilution as possible. The idi^al way would 
bo to squeeze out the original liquor thoroughly 
and then wiush out the ri'inainder by counter cur- 
rent in a closed sysiem. Thi.s is not reali.sed in 
any known sysUnn, but tlu' author suggests the 
possibility ot using a cage through which the wet 
material is l'erc<'d by a sirew propi'ller, squeezing 
out the lluul c'(nit<'nts and (leli\ering the mass re- 
latively dry. If .suih macliinc.s were arranged in 
multiple series, the material being mixc'd with 
diluk' liquor or water bctwcxui successive squeezing 
units, the process could 1 k' made continuous. In 
the ordinary .system tlu' choice lies betwc'eii a. largo 
number of shailow wasliing tanks in which washing 
can Im> (piickly performed but with considerable 
dilution of the liquor, and a sinaller number of dec'p 
tanks in which the time reijuired to wa.sh the 
pulp is unduly prolonged. The best method is to 
w'ork betw’oen these two <‘xtremes, using a closed 
systcuii of small connecU'd tanks operated in a cycle, 
each tank being cut out, discharged, recharged, 
and connected up again in turn. When using open 
pans it is convenimit to have them of such dimen- 
sions that each pan will hold the contents of ono 
digester. Rectangular pans are most generally , 
used; for a charge of about 5200 lb. of soda pulp, 1 
a wash-pan of 18x10x5 ft. is suitable. The pans are 
provided wuth perforated plates leaviro'; a space of 
6 ins. above ilie bottom from which a 4- or 0-in. pipt* 
leads to tli<' distributing main, with gate valves 
eommunicating with the .strong liquor tank, the 
Avoak liquor tank, or the drain. Each pan has a 
10-in. w'a.sh-out main at each end, through which 
the drained pulp is w'ashed to the screens. In the 
sc'parato Avashing system each pan drains inde- i 
Iiendently of the others; in some mills tlu're arc , 
tAvo strong liijuor tanks and one Aveak. Th<‘ licpior : 
in the first strong liquor tank is ii.seel for rinsing ' 
out the next digester, whilst that eolleeU'd in th<‘ . 
socoml is sent to the rr'coAvry filant. The original 
liquor has a density of 12^’ 15. (sp. gr. T086) at ; 
15^ C., and the AAashiiig.s an; collected in the strong i 
liquor tank for recovery until the density falls to ; 
5^ 15. (sp. gr. T034), atter Avhich tlu'v are collected ; 
in the w<'ak liipior tank until tiny test 1° 15. (sp. gr. ■ 
T007). I'he average density (O’ strong li<(nor .sent to 
the evaporators is iP 15. (sp. gr. rO(53). In working 
the cycle system tin' aAcrage density of liquor to : 
the evaporators is 10’25 ' 15. (sf). gr. 1072), and thi.s I 
indicaU’.s a considerable economy of coal, hut tlic ; 
time required for wa.sh ing is < onsiderahly longe r . ; 
If the pulp is allowed to rmnain in contact with tlu- : 
black liquor its colour sull'crs permanently. A i 
great advantage is gained by washing the stock I 
Avith hot Avater. .1 F. 15, 

Sulphifc-rflliilosr n-osif liiptors. W. Fhilipp.sthal. j 
L'lnschau, 1919, 23, 718 — 7]p. Clnun.-Zcit., 1919 
43, Hep., 292. 

SriLPIIITK pulp Ava.ste liquor i.s said to contain suh- 
stances AA^hich act as a protection against nxlcnts, 
and it may be used as a dressing for textile.s. In 
the manufa-tjturo of artificial stones from marble 
cement .small addition.s of sulphite lyo to the Avater 
increase the absorption by 30%, and the finished 
stone pos.‘»e.s.se^ greater strength. A pa.ste of china 
clay which has l^n *;ender<^d more fluid by addition 
of sodium carbonate solution become.s sti/Fer again 
on addition of traces of sulphite liquor. The liquor 


I may also be used as a catalyst in the manufacture 
i of rubber. Clayey soil is used for minor building 
; purposes, but does not bind av'oII Avith lime mortars. 

; If milk of lime l)o mixed Avith sulphite liquor and 
the loam or clay stirred in, then slabs made of the 
, resulting material can be built up like ordinary. 

bricks Avith lime or cement mortars. A little sul- 
, pliite Ihpior should lie mixed Avith the mortar to 
' obtain better binding. Existing structures may 
.simply bo coated Avith a mixture of milk of lime 
and sulphite iiipior. — J. F. B. 

' Starch in paper; Kstimation of . II. Deter- 

mination of dcxirins in the presence, of beater 
starch. O. Ivamm ami F. H. Temlick. Paper, 
1919, 25, 160—161. 

'I’uK starchy matter present in paper may be partly 
in the form of normal starch added to the pulp 
in the heating eiigiiug and partly in the form of 
inodilie<l starch or dextrin applied to the surface 
of the pajicr in the process of tub sizing. The modi- 
fied starch may lx? extracted from the paper by 
digesting 5 grms. of the sample Avith 200 c.c. of 
Avater at 60° C. for 15 minutes. The extract is 
filtered olf umlor suction, and the soluble carbo- 
hydrate is hydrolysed by acid and the sugar 
estimated by Fehling’s solution. The normal starch 
remaining in the paper may then he extracted by 
means of dilute acetic acid according to the method 
previously described (this J,, 1919, 757 a). Tho 
s(‘pa ration of tho tAvo typos of starch is suffi- 
ciently a(!(uratc for practical purposes. A small 
quantity of normal starch, amounting to 0’2 — 0'3% 
on the [laper, is <'xtraetod along A\ith the modified 
starch by the Avater at 60° C. — J. F. B. 

Patents. 

Cotton bolls; Bioccss fur maluriiuj . F, D. 

iMaiseh, Philadi'lphia, Pa. M. F. Maisch, 
ex(‘cutrix. IJ.S. Jhit. 1,317.983, 7.10.19. Appl,, 
19.5.15. 

Immatiiir or frost-bitten cotton Ixills are sub- 
jected to a heak‘d atmosphere above 100° F. (38° C.), 
Avherehy the shell of the cotton boll is contracted 
ami caiiscfl to opmi and lila'rato tho cotton, Avhich 
is th<‘n expandfxi by evaporating the moisture under 
the continued application of the heat. - J. F. B. 

Wood; Textile fibre from — K. Mutter, Triptis. 

Gcr. Pat. 305,1 11, 11.11.17. 

The libres arc isolak'd only from the summer Avood 
portions of the annual rings, Avhich contain tho 
strongest lilirtvs. 'Ihc annual rings are peeled off 
from the woody sUmi and are frixsl from the soft, 
lihreh‘.ss layers of the spring grow th. T1 k‘ (oherent 
layer of summer growth is treated clu'mically lor 
the removal of the whole or a jiart of the lignin 
and resins, and tlin resulting cellulo.se fibres aro 
isolated by a mechanical treatment. — J. F. B. 

Basket or bindintj inatenal ffrinn hop sfem.s]; 

Mono fart 11 re of a . Ciicin. Blciclicriu .F. 

.Jotter, Orhand. Ger. Pat. 306,307, 14,11.17. 

The woody residues of hop .stems from Avhich tho 
fibrous bast has ))<*en rcimjveti aro lioih'd lor about 
0 hours umlcr high pressure with caustic soda solu- 
tion of 3° -4° B. (sp. gr. l-020-r027). The hop 
sterns become siifliciently soft and [diabh* for hasket- 
inaking after a single treatment, and if treated 
twice or more the niaO'rial IxTornes completely 
plialile ami lan ho u.s<d for binding. — .1. F. B. 

Lupin strm.s; Manufacture, of textile fibres from 

, HoifinaniiH Btarkefabriken A.-G., Salzu- 

llen. Ger. Pats, (a) 306,302, 28.10.17, and (b> 

: m , m , 21.5.17. 

(a) Lt’i'iN stems arc boiled Avith water and then 
submitted to a fermentation process. The time 
re<iuired for retting in the ordinary way is 14 — 21 
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days,, but if the stems Iw boiled for 15—30 minutes 
and then retted, the libre is ready for stripping 
after 4—8 days’ retting, (b) The raw material is 
boiled with dilute aqueous salt solutions, then 
washed, dried, and worked up in the usual way. i 
Salts of the alkali metals with inorganic or organic i 
acids may be used or cheap waste salt solutions from ' 
the Sta«sfurt district. — J. F. B. 

Straw, grasses, etc.; t*rocrsii for obtaining textile i 
fibres from — . C. Wolf, Schwoinsburg, and ! 
K. Troiuincr, Criiurnitschau. Cfer Pat. .‘107 088 i 
9.4.18. ’ ■ ’ I 

Only the upper parts of the stems containing the ' 
finer fibres are employed for the manufacture of ! 
textile fibres by digestion with alkalis. These up])cr | 
portions m,ay bo again subdivided in order to obtain i 
materials for fine and toarse spinning. The lower j 
portions of the stems are UH<'d for litter or other i 
agricultural purposes.— J. F. B. I 

Textile yarns; Manufacture of durable. — — . IVf. 
Muller, Limbach, and 8. Her/,l)erg, Charlotten- 
burg. Ger. Pat. 31:1,520, 15.1.18. 

Stiiing, rope, etc., or the constituents used in pre- 
paring them, particularly materials compose<l of 
paper yarn, are coated with metals by the .spraying 
proc.'eSvS. 'rile nietal-coa test textiles are distingui.slicd 
by a high tensile strength and resistance to exiernal 
influences. — J. F. B. 

I iscose threads; Machine for spinning, washing, 
and drying — -. M. lleiiis, Mons, Belgium. 
Kng. Pat. 125,;i91, 8.1.19. (Appl. 8878/19.) Int. 
Conv., 8.8.i:i. 

'I'liE vi^scose is fed through one of a jiair of inter- 
('hang('al)le lilt*M--l)oxes into a bent ghrss tube which 
delivers it to tin' .s((uirting nozzle directesi ufiwards. 
'I'lie coagulating licjuid is contaiinsl in a vessel 
shaped like* a tc'st-tuijo which can 1 h' adjusted 
vertii ally in any desired [lodtion to afford a snit- 
ahlcx iminc'rsion of the nozzle in the bath. 
'J’lu' coagulating licjiiid is continuously circulated 
through inh't ainl oveulow pii)es with ih'xilile ti^on- 
nc'C’tions. 'The thrcaid passes ujiwards out of the 
bath and is caught by hooks attached to an endless 
travelling metallic wch, preferably of aluminium, 
on which it travels downwards in an inclined p'.t'’.. 
During its passage in contac.t with the wc'b thc^ 
thread is sprayed liy various suitable liquids, 
a fixing and a wa, 'dug liquid, which are collected 
in troughs ari-angc'd Si hind tlie wire-cloth KUjiport. 
At the bottom tlx' ihread is detaclu'd from the 
web by a jet of liquid diri'cted through the latter in 
the reverse direction, and is passed through a dry- 
ing chanilx'r while sui)pori('cl by a similar web 
travelling upwards through a c urrent of hot air. 

— J.F. B. 

Celhdose. acetate; Flexible product haring a base 
of • — — . J. Dupont, Assignor to Soe. Anon, des 
Ktablissc-mc'nts ,J. Dupont, Argenteuil, France. 
U.8. Pat. I,:il7.27r), :^l).9.19. Appl., 18.1.18. 

A PLASTIC composition is made with celluloHO acetate 
te which a mixture of o~ and 2 >-hydroxybenzyl 
alcohols lias Ix’cn added. — J. F. B. 

('elhdose formations; Process for producing . 

P. Minck, Hermsdorf, G<'rnuinv. F.S. Pat. 
1,317,306, :10.9.19. Appl., 2.9.14.* 

A cnpTiAMMONiuM soliitioii of cellulose is projected 
into H pret ipitating bath containing copper car- 
bonate and an alkali hydroxide. — J. F. B. 

Paper or paper board. PI. 0. 11. Marks, London. 
From (tedaroid Co., Inc., Rochester, N.Y., U.vS.A. 
Ping. Pat. 133,732, 11.9.18. (Appl. 14,781/18.) 
Paper or paper board intended for containers or 
receptacles, or for keeping away insects or germs. 


is made by the incorporation with the paper pulp 
of an odorous substance or essontiul oil, mixed with 
a siiitahio substance to promote emulsification. A 
mixture suitable for tobacco paper is composed of : 
water, 25; mlar oil, 25; sugar, 15; liquorice, 10; 
vinegar, 10; alcohol, 10; and glycerin, 5%. This 
mixture is slowly added, in the proportion of 10 — 
20 ; , to the fuilp in the heater. — J. F. B. 

Paper-size and proce.ss of making same. J. A. Do 
Cew, Montn'al, Canada. IJ.S. Pat. 1,317,016, 
;10.9.19. Appl., 31.5.17. 

llosTN soap containing over 25% of free rosin is 
diluh'd and then dis<-harged into a cold solution of 
sodium silicate until the total dilution corresponds 
approximatc'ly to 2% of total solids. 

Paper product and process of making same. J. A. 
Do Cow, Montreal, Canada. U.S. Pat. 1,317,618, 
.30.9.18. Appl., 15.4.18. 

WATEuruooK paper is made by incorporating with 
the papi'r stock, a.s a sizing agent, a precipitated 
mixture' of wax, rosin, and alumina, then drying 
the product, ami lioating te the fusion temperature 
of tlio sizing mixture. — . F, B. 

l*aper-size ; Process of treating , ,1. A. De 

Cow, Montreal, (5ina<la. U.S. Pat. 1,317,619. 
:10.9.19. Appl., 15.4.18. 

A 8 UEKIC 1 ENT (plant itv of alkali is addcnl to the 
paper stock in tin- heaters or inixi’rs so that the con- 
centration of tlh' basic ions will jircvi'iit the forma- 
tion of alkalin('-('artli resinaU's by the salts existing 
in solution; a. resin size is then addofl and pre- 
eipitate'<l by aluminium sulphate. — J. F. B. 

Pitper for spinning', i>o per -yarns, and fobrics; Pro- 
cess for soflening . C. Hasonbring, Ham- 

burg. (h'r. Pat. .‘100,605, 6.1 .17. 

'I’liE go<xls are tre'atcd with a relatively strong solu- 
fion of calcium chloride and llii'ii rinsed in such a 
manner that Die calcium chloride is not completely 
ri'inovcxl. AlU'riultively the goods may bo im- 
pregnated with a small< r quantity of a dilute solu- 
tion of calcium chloride and then stov’ed without 
washing. 'J'ho treated material has a soft and 
slightiv soapv foci, and the tensihv strength is 
s'arccly aflc. ted.— J. F. B. 

Paper yarn fabrics; Process for compacting . 

F. Rawitschcr, Berlin. Gcr. Pat. 301,361, 3.5.17, 
'I'liE finished fabric is snbje<'te(l to a prolonged boil- 
ing tn'atnu'iit in order to convi'rt its constituent 
yarns into a iK'iinancnlly swollen condition. If 
the boiling Ix' continued for a snfliciont length of 
time, the swollen condition of the individual threads 
bt'coincs fixed without destroying their twist. Even 
if the strength of the single threads is diminished 
by this treatment, tliat of the complete fabric is 
rather incrcas(‘d thereby, owing to the faet that 
the yarns of the fabric are considerably compacted. 
If it be desiriHl to compaet the fabric without 
making it more absorbent, the treated fabric may 
lx» impregnatoxl with some water-repellent sub- 
stance.—.]. F. B. 

Paper textiles and articles made therefrom; Water- 
proof impregnation of . M, Linke, Rcm- 

scheid. Ger. Pat. 305,924, 26.6.17. 

Paper fnbi i -s'or the stitchcxl articles made up from 
them an* steepexi in wat(*r until they show no 
further shrinkage, and are then treated, slightly 
damp or after drying, with brushes, being subse- 
quently painted in the same condition on one or 
both sides with a water-n'pollent iinprcg:nating 
, material which also inaki^s them pliabhc The im- 
pregnating material may Ix^ coinpostxl of chalk, 

I lithopone, a hinder consisting of an oil lacquer 
I containing fatty matter and a thinner such as oil 
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of turpentine or a substitute. The brushing treat- 
ment must always be performed in the same direc- 
tion, in order to make the surface of the paper 
fabric uniform and flat and to smooth down the 
fibres which have been raised by the steeping, also 
to allow of a uniform distribution of the impreg- i 
nating material. — J. F. B. | 

Paper fabrics; Process for impregjiatiiuj . 

(Jebr. Heyl und Co. A.-G., Cbnrlottenbiirg. Ger. 
Pat. 307,771, 14.8.17. 

The goods are impregnat'd with mixtures contain- 
ing wood tar or wood tar oils an<l cellulose esters, ; 
particularly in combination with amyl acetate. | 
The impregnated fabric may bci used as a material 
for watc'r buckets, tent covers, ground cloths, wagon I 
sheets, etc. — J. F, B. 

[Paprr-makinfj mach ines;] Sfcaio inlet and water '■ 

outlet connect ions for drying cylinders [of ]. ' 

J. O. ljundberg, Borge, Norway, and H. S. | 
Wahlborg, Sandarno, Sweden. Eng. Pat. ■ 
136,18,5,2.10.18. (Appl. 15.990/19.) ' j 

VI. -BLEACHING: DYEING; PRINTING; 
FINISHING. 

Bleaching of cotton fabrics containing coloured 
threads. U. Aue. Scaled note No. 2117, Aug. 28, , 
1911. Bull. Soc Ind. Mulhotise, 1919, 85, 44 — j 
45. Beport by T. Strieker. Ibid., 4,5 — 46. 

The author attributes the blcc'ding and loss of ' 
colour of indigo-dyed threads to the action of the 
dressings in the material, which exert a reducing 
action during the alkali boil, and proposes the I 
addition of an oxidising agent to the li(]Uor. Satis- 
factory results are obtained by the use of sodium ' 
I)eroxide. This method was used in a works at 
Tagiewa, Baku, in 1909, the kier liquor containing 
IJ kilos, of sodium peroxide in 2000 litres of water; 
boiling was effecOKl at a pre.ssure of 0*3 atm. 
Further addition of cau.stic soda is unnecessary; 
the colour remains unchangixl and the whites are 
well bleached. Strieker points out that the addi- 
tion of an oxidising agent is not entirely novel, as 
.■several methods have bcH'n proposed (see Fr. Pat. 
392,8.58 of 1908 and Ger. Pats. 218,254 of 1908 and 
250,397 of 1910; this ,1., 1909, 89; 1910, 419; 1912. 
1122). It is pointed out that the addition of 
sodium peroxide to the lye w ith ordinary apparatus 
leads to a serious loss oPoxygen. — ^L. L. L, 

Aniline Black; Mew process for production of 

on wool. JM. Prud’homme. Sealed note No. 1436, 
De<3. 30, 1903. Bull. Soc, Ind. Mulhou.se, 1919, 
85, 39 — 11. Report bv M, Battegav. Ibid.. 4.‘}~ 
44. 

The author describes an improvement on a process 
described previously (this J., 1913, 908). The fibre 
is mordanUxl and oxidi.scd by means of an acid bath 
containing 10 — 20 grms. of chromic acid per litre, 
The material is steeped for 5 — 10 minutes, wrung 
lightly, w^ashed, and then hung up to dry. The 
dyeing is carried out by working the oxidis<‘d 
material for one hour, or sufficiently long to obtain 
even impregnation, in a cold bath of aniline and 
an acid, e.g., hydrochloric acid or an organic .acid, 
preferably formic acid ; the maGwial Ts squeezed and 
then allowed to lie in heaps. The oxidation is com- 
plete in about 1 — IJ hours The materi.al is then 
simply well washed and dried, further treatment 
beiTig unneces.sary. The use of organie aeidj pre- 
vents too rapid oxidation of the aniline in the bath, 
and the oxidation is partly obviated by u.sc of a 
concentrated bath, 100 grms. of aniline per litre. 
The method is applicable to other bases, e.g., o~ and 
p-tol nidi lie, benzidine, etc., giving blacks or 


browns. It is also applicable to other colouring 
matters susceptible to oxidation; with the§e a slight 
steaming after exposure may be necessary. 

— L. L. L. 

A niline Black; Dyeing of on wool and on mixed 

wool and cotton, or wool and silk fabrics. M. 
Prud’hommo. Sealed note No. 1454, Mar. 10, 
1904. Bull. Soc. Ind, Mulhoiise, 1919, 85, 42 — 
43. Report by M. Battegay. Ibid., 43 — 44. 

An improvement on the process described in the 
preceding abstract consists in the addition of a 
ferric salt to the mordanting bath, with or without 
an acid. The bath contains 1’5 grms. CrO,, 2'0 
gnus. FojCl,, of 45° B. (sp. gr. r453), 100 grins, of 
wat(^r. Tho material is steeped for 10 mins, in the 
cold bath, squet'zed, exposed to the air for 10 rains, 
and ivashed. It is then dyed by immersing in a cold 
bath containing 100 grms, of aniline, 80 grms. of 
hydrochloric acid of 21° B. (sp. gr. 1T7), 100 grms. 
of formic acid (60%), and 1800 grms. of water, 
after ivhii.'h it is ox])osed to tho air for 1 — IJ hours. 
Goods containing cotton arc preferably mordanted 
in a hath at 45° — .50° G. A considcrahle improve- 
ment is ofFeeted by the addition of 0'05 — OT grm. 
of pot.'is.sium ;>erniangamitc to the iron bichromate 
bath. For wool alone a piussage through a weak 
formic or oxalic acid bath at 50° C,, and w ith half- 
wool or “ gloria ” an acid bath of bieliromate, 
suffices to eomplcU? the fixation of the black. 

— L. L. L. 

indigo; Direct printing of on unprepared 

fabric. L. Gaherti, G. Barzaghi, and P. Roggieri. 
Sealed not<^ No. 1108, .luly 28, 1903. Bull, Soc. 
Ind, Mulhouse, 1919 , 85, 46—47. Report by T. 
Baumann. Ibid., 47 — 48. 

The authors print the material with a paste from 
which hydrosulphito is formed in the fibre, and thus 
redtuea the indigo. The past(3 contains gum arabic 
solution (1/1), 200 grms.; indigo 20% M.L.B., 150 
grms.; anhydrous sodium sulphite, 180 grms.; 
arnmoniiimoxalate,180grms. ; zincpowder,60grms. ; 
.soda ash, ,50 grins. ; borax, 40 grins. ; glycerin, 140 
grms. After printing the material is dried, steamed 
for 80 — 90 sees, at 101° C., and pa.ssed tnrough a 
bieliromate bath. Full shades are obtained. The 
paste appears to give better results after it has 
Ihn'ii kept for some time. Baumann states that tho 
results are good, and that the colouring matter is 
i entirely reduced to a yellowish green, the colour 
I remaining without alteration for eight days. By 
j double decomposition normal ammonium sulphite is 
i forraixl in the paste, and this is reduced by the zinc 
{ to normal ammonium hydrosulphite. — L. L. L. 


VII.- ACIDS; ALKALIS; SALTS: NON- 
METALLIC ELEMENTS. 

dontart sulphuric acid manufacture ; Thermal pro- 
blem. in . F. G. Zeisberg. Trans. Araer. 

Electrochem. Soc., 1919, 195 — 202. [Advance 
proof. ] 

'I’he contact procesvs for manufacture of sulphuric 
acid is outlined with special reference to the con- 
trol of temperature so as to obtain maximum con- 
version of the sulphur dioxide. The temperature 
may Im* kept Im'Iow tho maximum limit by supply- 
ing the reacting gases to the catalyst so slowly that 
I the heat is dissipated by radiation; by diluting the 
i reaction gases with an inert gas; by returning a 
I portion of the converted gases to the ontcTing gas 
! stream and so lowering the concentration ; by carry- 
ing out the conversion in stages with intermediate 
cooling of the gases; or by cooling the catalyst and 
convertc*r by moans of pipes and cooling jacket. A 
resume is given of many processes embodying the 
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alwve principles, all of which, except the re-circu- 
lation or a portion of the converted gases, have 
been used in the past, and a list of U.S. patents is 
appendcd.—W. J. W 


was obtain^, which is 7 39 grnis. HCN per kilowatt^ 
hour and 0 48 grm. NH^ per kilowatt-hour. 

— J. F. S. 


Ammonia; Determination of . llelative 

accuracy of colorimetric and titrimetric methods. 
It. R. Alien and B. S. Davisson. J, Biol. Chcm., 
1919, 40, 183—197. 

The volumetric methods are on the whole con- 
sidered to Ih) the more reliable for general use, 
although when great care is taken with the oxperi- { 
mental technique it is possible that the Nessler pro- | 
cGxSs gives results of slightly greater accairacy. i 
Methyl r<^ is undoubtedly the best indicator for i 
the titration of ammonia. (See further, J. Chem. ' 
Soc., Feb., 1920.)— J. C. D. | 

Absorbent for ammonia respirators. G. St. J. Per- ; 
rott, M. Yablick, and A. C. Fieldner. J. Jnd. i 
Eng. Chem., 1919, 11, 1013—1010. j 

Pumice-stone impregnated with copper sulphate is ! 
shown to have a large capacity for absorbing j 
ammonia. A canister containing 15 cb. in. of this i 
material will prok'ct a man for at least 5 hrs. in \ 
air containing 2% of ammonia, or for 2*5 hrs. in ! 
air containing 5% of ammonia. Tests at rapid ; 
breathing rates showed that the canister affords j 
ample protection even during severe exertion. ; 
Cobalt* chloride, ferrous sulphate, silicic acid, and i 
boric acid are also good absorbents of ammonia. i 

- -W. P. S. i 

Ammonium nitrate; Vroperties of . Dart l» \ 

Freezimj point and transition tem2)eratur€.s. i 
R. G. Early and T. M. Lowry. Chem. Soc. i 
Trans., 1919, 115, 1387—1401. ‘ j 

The frcHizing point of ammonium nitrate is very ; 
sensitive to the inlluenc'c of slight traces of I 
moisture. By careful purification and drying it | 
has iK'on raised to IGO’G*^ C. The two higher tran- ! 
sition points were deUu-mined from the arrests of | 
temperature on heating a!id cooling the salt sus- | 
PoikIkI in a licjuid of similar density. The mean ! 
values found were 1252° C. and 84'2° C. res pec- j 
tiwly. The lower transition point wiis determined : 
dilatometru-ally and found to be 32T° C. T’te 
arrest points due to the change of state at this 
temperature do not coincide with the transition 
point, but are dc "'r mined by the rate of loss or 
gain of heat, as tiu* vidocity of change of state is 
much less than at tlu‘ higher transition points. 

— G. F. M. 

Nitroyen; Fixation of - in the form of hydroyen 

cyanide by means of an electric arc. E. Briner 
and A. Baerfuss, Helv. Chim. Acta, 1919, 2, 
66,3—6(56. 

Mixtuueh of hydrocarbons and nitrogen, when sub- 
mitted to the action of an electric arc, produ(50 
hydrocyanic acid in yields much superior to the 
yields of ammonia from nitrogen and hydrogen. 
The mixture of gases is ( irculated at a speed of 
8 — 10 litres per hour in a <hainlK5r where an arc j 
of 0'020 amp. is burning between platinum elec- ' 
trodcs 7 mm. apart. Using a mixture of 12 parts ; 
of methane, 23 of nitrogen, and 65 of hydrogen at 
a pre^ssure of 635 mm., 0'8% by volume of hydrogen 
cyanide is obtained. This gives a yield of 0'46 grm. 
HCN per kiloAvatt-hour in add’tion to a yield of 
0'14 grin, of ammonia per kilowatt-hour. In this 
case the P.D. ajiplied was 1020 volts. >Vith the same ' 
mixture, but with a voltage of 420, 0 12% by volume 
HCN was obtained, which is P75 grm. HCN per i 
kilowatt-hour and 0 44 grm. NH, per kilowatt-hour. ; 
The best results were obtained with a mixture of | 
1 part of methane and 6 parts of nitrogen at 505 | 
volts, when a yield of 0‘75% by volume of HCN j 


Chlorine and alkali; Manufacture of in the^ 

Sf(it€s hy flf.ctTolijtic processes^ 

E. Chaleyer. Rev. Prod. Chim., iop), 22, 613— 
620. 

The various types of electrolytic cells employed for 
the manufacture of chlorine and akali are divided 
into the following cla.sses : — a lls with a permeable 
diaphragm betwcsui the anode and cathode ; . cells 
with an intermediate mercury electrode; colls in, 
which stratified layers arc fornusl in the electro- 
lyte; colls employing molten sodium chloride as 
electrolyte with a lead cathode. The cells with dia- 
phragms are, the only ones us<^d to a large extent 
commercially in the Uniie<l States, and these may 
b(‘ divided into three groups: — (a) adls with dia- 
phragms iinmerseti in the electrolyU;, with separate 
arrangements for fcc'ding and circulating the 
anodic and cathodic electrolytes; (b) cells in which 
the diaj)hragm is in contact on the anode side only 
with the el(‘ctrolyt(‘, the latku' passing from the 
ancKle to the cathoile compartment; (c) cells with 
diaphragms jmmersc-<l in the electrolyk, with circu- 
lation of the latUT from one compartment to. 
another. In cells containing inunerscxl diaphragms 
hypochlorites and chloraU's are formed, giving rise 
to oxygen at the anode, w ith resulting deterioration 
of anodes and contamination of chlorine by carbon- 
dioxifle, together with a low (4<‘ctrolytic yield. The 
cells of group (b), which include tlu^ Townsend, 
Wheeler, Allen-Moore, and Nelson typos, do not 
Ruffer from this delect, and ar(‘ dtweribed in detail. 
The Billiter-Siemens type bilongs to group (e),. 



hut is litfle used in the United Staks. The Allen- 
Moore cell is shown in transverse section in tho 
diagram, the dimensions of each cell being: length, 
3'4 m.'; bix.uKli, U'55 m. ; lu'ight, 104 m. The elec- 
trolyk is freed from calcium, magnesium, sulphak, 
and .suspended organic matter; it contains 310— 
315 grins, of salt per litre, and is slightly acid 
(0*01 HCl). The products of electrolysis, chlorine, 
caustic soda, and hydrogen, an' very pure, the 
purity of the chloriue bt'ing 98'6 , and the caustic 

soda liquor contains 8 — 10!., NaOH and 12% NaCl, 
For the production of 5 tons of chlorine and 5’6 
tons of caustic schIu [ler day of 24 hours, based on a 
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guaranteed effieiency of 92%, the following figures 
are given ; — 


No. of (X:ll8. 

Anqifires. 

Volts. 

] (>)nsiiinpHou iu K. W.II. 

j Per ton i Per ton 

1 chlorine. eanstie soda. 

150 

1200 

:i‘8 

! :1120 2772 

1«0 

1400 

405 

1 2».5 1 

120 

1.500 

4-2 

j :i4.58 


The jiriiK'ipal advantages elainud for this type of 
cell arc: the (('lls are (xjnstrucUsl of a cheap | 
comi'iit, whicli is non-coiidiictive and therefore pre- ; 
vents loss('S of current; dismounting for cleansing 
and repairing is easily effected, thus avoiding 
losses of time; a high concentration is ohiained in 
the caustic liquor, rrslucing expens<‘ in evaporation ; 
the life of the anodes is greater than in tlie cases ■ 
wlien liypochlorous acid is formed; practically no 
chlorate is formed. ~lt. N. 

Alkali chlorides; (lorn paral ivc. clccl roh/sis of . 

E. Briner, A. Tykociner, and B. Allimoff. llelv. 
Chim. Acta, 1919, 2, 6G6~^G72. 

Solutions of the chlorides of lithium, sodium, and : 
potassium of concentration .'VIA when elect roly. soil ! 
hy a oiirrenL of .50,000 coulombs sliowcd a total cur- 
rent yiehl of 7.5 ,' , 82'5 ' , and 87% respoctiyely, 
(See also J. Choin, Soc., Feb., 1920.) — J. F. S. 

Halogens; Indirect clcclrol ijlic estimation of . 

.1. 11. lliH'dv. ,1. Anu'r, Cliem. Sue., 1919, 41, 
1898—1902. ■ 

H.m.oounh may be estimated elect roly tically by tlie 
following method. The solution of a halogen salt is 
electrolysed between a silver gauze anode and a 
bright |)Iatinum cathode with a current of potential 
t)‘59 volt. This ensures the de[)osition of the whol<‘ 
of the lialog('n on the anode as .silver halide, but 
towards the (Uid of the {)roc(‘ss some sihci' go<'s into 
solution. 'I’o make sure all the halogen is tlcposited 
tin' ciirri'iit is passed for about 1.5 mins, at l)*.59 volt; 
at the beginning the curn'iit is large, but it falls to 
a negligihle value afl<'r thi.s time; tho voltage is ■ 
then raistnl to O'tiO volt and tlie curri'iit passed for 
a further 5 mins. 5’he anode is washed, dri<*d, 
and weighed, and then made the cathode in the 
electrolysis of a dilute solution of sodium hydroxide 
until there is a free ('volution of hydrogen. This 
reduces the silver halide to black silver, which is 
not very adherent and must 1 k> handled carefully. 
The electrode is washed, dried, and heated in an 
electric furnace until it bc'eonies whit<*, and tho ! 
whole is sintered together. It is then weigheil, and 
the loss in weight gives the weight of the halog('n. ! 
The nietiiod gives ri'sults comparable in accuracy 
with those obtainc'd hy the usual gravimetric ■ 
inetlnxl. — ,1. F. H. 

I'erchlorafc ; Elect rolutic formation of — — from : 
chlorate. .1. (1. Williams. Faraday 8oc., Dec., ; 
1919, [.Vdvance copy. J j 

The formation of perchlorate by electrolysis is con- | 
aiderably improved if a higher temperature (up to j 
60° C.) is maintained in the electrolyte, and the fre- j 
quent addition of acid still further improves tho , 
efficiency. During tho elcHitrolysis chloride is pro- I 
duced, and there appears to bo an equilibrium value j 
for each temperature, varying from 2'3 grma. per • 
litre at 31° (1. to 4*7 grms. per litte of .sodium ! 
chloride at 59° C. — B. N. ! 

Votassium permanganate; Manufacture of i 

from ferro-manganese bg elect roly sis. M. do K. j 
Thompson. Chem. and Met. Eng , 1919, 21, 680 — I 
681. 

The commercial manufacturo of potassium per- I 
manganato from ferro-manganeso was investigated. | 
A preliminary small-scale experiment was carried i 


out wdth ferro-manganeso of the following com- 
position ;—Mn, 7.5-1 %; Fe, 16-7%; C, 6-1%; Si, 
()'9% ; P, 0*2 t ; Cu, Ni, Ca, Mg, As, traces. Using 
pota.ssium hydroxide solution (24 grms. per 100 
c.c.) with an aiuxlo current density of 180 amp. 
per sq. ft. at 4-5° — 50° C., electrolysis proceeded for 
a few hoiir.s with a current efticiency of 15%, bitt 
the anodf" became coatcxl with oxides. This trouble 
was obviaUul by substituting an electrolyte of 20% 
[)ota.s.siuni carbonate solution. A large-scale ox- 
p('riment whicli was carried out showcKl >the neces- 
sity of keeping tho temperature of the electrolyte 
down to 40° Vj. to prevent coating of tho anode. 
Shoot-iron cathodes and a.sbc'stos cloth diaphragms 
were u.sed, (’urn'iit density was 65 amp. per sq. 
ft. at T2 volts, wdth total current of 350 amp., and 
current efficiency was about 17%. The eleotrolytic 
concentration was 2(X) grms, per litre. Tho pro- 
cess was continued for five days, hut arrested each 
night. TIu' liquid and anode mud wore then re- 
moved and heated to 90° (h, and the solution fil 
tcied and cry.stalliscd, the crystals being finally 
( I'utrifuged. About 40 lb. of 98% potassium jier- 
maiiganaite was made. The estimated cost w’a.s 
1?0‘38 p(‘r lb. The pnx’css is stated to be com- 
mercially feasible.- — W, J. W. 

Votash; Wood ashes and production of . E. 

Bateman. Chem. and Met. Eng., 1919, 21, 61-5 — 

619. 

'The ash contc'iit of American specie's of wood varies 
from 0‘05 to .‘V02 in hardwoods, and from 0'()2 to 
0‘82 in softwoods, with an average of 0'(31 % and 
(V.30% n'spectively, but the eonU'iit of the same 
^f)cci(ss may vary within wicb' limits. Most of the 
ash from softwoods is lost in burning, being carried 
up the chimney. The potash content of pure wood 
ashes is coiisidi'rably higher than that of commer- 
cial ashes ivliich contain sand, sawdust, charcoal, 
and other impurities. A large nnmhcr of analyses 
of comim'rcial ashes gave an average of .3‘6% K^O- 
3’he poia,sh is recovered from the aslu's by leaehing. 
'I'he author dcscriljes the plant and its operation 
and giv('s details of the manufacituring costs. 
During normal tinu'^s th(' manufacture of potjish 
from wood aslu's would not Ix' renuiiu'rative ('xcept 
nrnh'r spcciallv favourahlc local conditions. 

--S. S. A. 

Silicate of soda; Eroperties of rommereial • — . 

J. (i. Vail. J. Jnd, Eng. Chem., 1919, II, 1029— 
1031. 

All commercial preparations of sodium silicate 
contain more silica, than corresiionds to the formula 
Nn^SiOj, one grade containing four times that 
amount. The ratio In'twcon sodium oxide and 
silica varies between 1;4 and 2! 3. Products more 
alkaline tliau the latter arc not made owing to 
their /tendency to crystallis<3, whilst the limit in the 
other direction is fixed by the low solubility of 
preparations conitaining more silica. Tho giTH.‘n or 
yellow colour of 'the commercial products is due to 
small amounts of ferrous or ferric iron, the latter 
being most frequent in the alkaline types. Tho 
solution with IM ratio may lie concentrated to 
about 37° B. (sp. gr. 1-30.5; about 34% of total 
solids) and then has the consistencx^ of a jelly; if 
cooled to 5°C. i/t may bo moulded into balls. A 
.silicate of 213 ratio may lx? concentrated to about 
69° B. (sp. gr. 1‘916; about 62-5% total solids), and 
is then a tough mase which may lx? draw'n 
into threads; it alworbs moisture from the air. 
Tho possible concentration increases with the 
ri.so in the alkali content. llie ordinary 
40° silic^ates freeze at about -3° G., becoming white 
and opaque, whilst solutions of above 60° B. (sp. 
gr. 1’71) do not lose their transparency on freezing, 
but become harder and finally brittle. Tho precipi- 
tates formed in sodium silicate solutions by most 
salts of heavy metals are said to contain free silicic 
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acid. Precipitation is also offoct/ed by various 
dehydrating agents, such as alcohol, glycerin, salt 
brine, and strong ammonia solution. The procipi- 
tatee may be re-dissolved, but the resulting solu- 
tions difl’er from the original solution, notably, in 
their viscosity. Solutions rich in silica increase 
slowly in viscosity until the condition of jelly is 
reached, when there is a very pronounced increase. 
This i.s the case aliether the rise in viscosity is 
due to deciea-so in alkalinity, decr(?ase in tempera- 
ture, or in(*reius<^ in concientration. Advantage is 
taken of thi.s property in preparing rapid-setting 
adhesives from sodium silicate. The <‘hange from 
a liquid to a solid condition may take place witli 
the loss of 1 % of moisture, which may be rapidly 
absorlx^l by a layer of paper-board. Solutions 
suitable for this purpose when drie<l in the air 
do not contain less than about 20 % of moisture. 
The resulting solid solution is more soluble than 
anhydrous silicate of the same relative composition. 

If suddenly exposed to a temperature above 100" 0 i 
such a solution <'xpands into a mass of permanent 
bubbles, and has an apparent sp. gr. as tow as O'Ol. 
In this <omlitioii it is an excellent thermal insu- 
lator. dels of widely different pliysieal characters ■ 
are made by triaiting silicate solutions with vary- 
ing eoiieeiitrations of acid. Strongly acid gels are 
used to prevent the splashing of acid from storage 
batteries, whilst very hard neutr.al gels may he usihI i 
in the pnqiaration of material for the adsorption of 
gases. Tlie tensile strength of .sodium silicate mix- , 
tures for aei(l-pj-(K)f cements is easily brought up i 
to 1700 lb. p(>r sq. in, for air-dried brifiuettos, wdiilst 
a baked mixture of sodium .silicate and clay, as i 
used in the manulaeture of abrasive wheels, has a ; 
tcm.-jile strength above 2000 lb. per sq. in.— C. A. M. 

A)nin<niiuin rlihtridf; Tirinsifian of (Irif . A. 

Smith, IT. Itastlack, and ( 1 . Seatebard. J Arner 
Cbeiii. Soc., 1019, 41, 1001—1069. 

Ammonium cldoride dried over phosphorus pent- 
oxide in a va<‘uum for tbnM> rears at ordinary 
temperalinvs or foi 45 days at 155^— C under- 
g(HNs the same transition to a .second erystal- 
184.5'^ C. (See also . 1 . Chem. Soc., 
Feb. 1020.)—,). F. S. ’ 

rrecljjitdfcs; Mew ph}isico-cli cinical method of 
nnalusis of - A irpln-aiion. io the stud(f of the 
ailennn p nsplwtes. P. Jolibois. Comptos rend., 

1910, i(>9, ' '51 -no;). 

PsiNt the rapid im.'thod for mixing solutions pre- 
viously descnlHHl (Ibis J., 1020, .S4 a), the author 
has studied the products obtained by mixing 
solutioms ol caleium liydroxide and pho.sphorie acid 
in raiyijiig [import ions. In each ease when eijuili- 
bniim reached the precipitate was collected and 
analy.sefV and the supernatant liquid was analysed. 
I)icalc;Aum pluKsphate can only be formed in a solu- 
5v,vp. y'ontaining at least O'W gnu. P.O, [ler litre in 
the form of monoealeium phosphate", and similarly 
tncaleium phosphate is only stable in a solu- 
tion containing less Ilian O-rgmi. P,0, per litre. 

A new pbosplmti', Ca, ,(?(),), , 1011 , 0 , was 
obtained in a. crystalline form. — W. O. • 

Stonifous rhlorifle; Veconipositioti of bi/ uatfr ^ 

o)ut pofossiu III hijdroxide sol it f tons. C. M. i 
(arson. . 1 . Airier, (^hem. Soc., 1010, 41, 1900 — 

1077. , , I 

l iiE compound, 2 SnC;L, 7 Sn(()H) 3 , is the most biusic ! 
of all the basic stannous chlorides. The slightly j 
variable crystalline material formed by the action 
ol boiling potassium hydroxide on stannous chloride I 
has the composition, ;bSn(n,,5SnO,;lH,(). (Sec also i 
J. Chern. Soc., Feb., 1020.)- .1. F. S. | 

Chronuv, svlphote; A new eomplex form of . A 

Rwoiira. Comptos rend., 1919, 169, llO.!— ilOo! 

A NEW complex chromic sulphate, in which the 
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j whole ol the sulphatti is masked, has boon prepared 
a« follows. A N 12 solution of chromic sulphate 
^ waa allowed to stand until equilibrium was reached 
j as far as the formation of the green sulphate is con- 

1 corned, and then the solution wa,s evaporated io 
I saturation point in a vacuum. Excess of alcohol 

was added and the lilac-grey jirccipitate obtained 
I was immediately collected, washed with ether, and 
; allowed to dry. 8 o prepared it eontainwl ISHjO, 

; and the whole of its SO* was [irecipituhle by barium 
! chloride. On exposure to air it rapidly and spon- 
taneously ehangtal, and at the end of two days, 

■ whilst retaining its colour, only (;ontaine<i lOH^O 
j and no longer gave a preeijiitato with barium 
: chloride. When hdt in a desiccator its water con- 
, tent dropped to I 2 H 3 O. — W. G. 

j Jjcad dioxide ; dolorimetric determ inaiion of in 

lifhanje. W. \'. Morgan. J. Ind. Eng. Chem., 
1919, n, 1055. 

Five grms. of the litharge is boiled for 1 min. with 

2 grms. of aniline hydrochloride dissolved in 10 c.c. 
of water and 5 e.e. of eoneentratc^d hydrochloric 
acid; the, mixture is then cooled, filtered, and the 
colour of the filtrate compared with standards pre- 
paretl with known amounts of lead peroxide under 
the same conditions. The lead peroxide oxidises 
the aniline with the formation of Aniline Purple, 
and tlu? intemsity of the coloration is proportional 
to tin* amount of peroxide. — W. P. 8 . 

dead peroxide; Ueguline W. Palrnaer. Med. 

K. Vetensk. Nolndinst., 1919, 5, No. 31, 1---15. 

Compact lead dioxide is jirepared by the ('h'ctro- 
lysis of lead nitrate solution. 'I'he product is grey- 
ish-blaek and has a crystalline appearance. It 
contains no impurities, has hardness 5 — 6 , sp. gr. 
94100. Tt is similar to the mineral plattnerite. 
The siieeilic resistance at 18^^ C. is 0'0008I5 ohm, 
and the specific conductivity 1180 ohiir'. — J. F. H. 

Hydrogen peroxide; (Jatalytic decomposition of 
— G. Ph ragmen. Mod. K. Vetensk. 
Nobolinst., P)19, 5, No. 22 , 1 — 13. 

^ In phos|)hat^' mixtures the catalysis of hydrogen 
fieroxiile reaelies a maximum at pu =1P8. The 
; V(‘lo(Mty <leereas<>s witli both increasing and de- 
; creasing hydrogen ion concentration. This is duo 
i to the formation of a stable sodium salt of hydrogen 
j lUMoxide. in strong alkaline, solutions. Fresh yeast 
I di'composes hydrogen peroxide without sending a 
I solubl(‘ enzyme into the surrounding solution. The 
I reaction is of the first order, and the reaction con- 
; slant is profmrtinnal to the quantity of yeast. Tho 
I catalytic action per cell or per grm. can l^e insreased 
! by treating the yea.st with sugar .solution before 
I use.--J. F. S. 

I Mercury compounds; Microehem ieal identification 

i of soluhle and insoluble ■. G. Deniges. Bull. 

Soe. Pharm. Bordeaux, 1919, No. 2 . Ann Chim 
Analyt., 1919, I, 383—385. 

(^UAKACTEUISTIC crystals are formed when a small 
quantity of a mercury compound or salt is treattsi 
on a miero.scopo slide with a drop of potassium 
io<lide-bromide solution. ISroriairous compounds 
and mercuric o^'anide are treated [)reviousIy with 
bromine-water. In tho ease of mercuric imlide, 
the crystals obtained on evaporating its alcohol or 
acetone solution serve for the idontiHcation. 

- W. P. S. 

Protactinium ; Chemical propert ies of , Part /. 

Separation of protactinium from pitchblende. (). 
Hahn and L. Meitner. Ber., 1919, 52, 1812— 
1828. 

Protactinium was separated from the other radio- 
active substances in pitchblende by throe different 

E 
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methodH based on the assumption, thereby proved 
correct, that this new radioactive element l^longs i 
to the tantalum group. Since by all methods the j 
yields of protactinium as measured by the activity 
of the final residues per grm. of pitchblende only 
varied by about 10%, it was conclinb'd that within 
this limit the clomont had been quantitatively 
separated long with the added tantalum. The 
activity of the protactinium residue, however, was 
much lower than would bo expected relative to the j 
activity of the uranium associated with it in the ■ 
pitchblende if the proportion of uranium atoms dis- | 
integrating into the actinium series was as much as j 
87 j given by Rutherford. A value of 3% seems i 
more in accord with the facts, and is, moreover, in ' 
hetti'f agi<‘c/n(oit. with the value found by Antonoff : 
(Phil. Mag., n)I3, 2f), l()r)S) in the case of uranium Y, j 
the immediate’ parent of protactinium. The qiies- i 
tion ^\•h<>ther it may be f)ossible to separate prot- ! 
actinium as a new ch('mi(;al individual depends i 
largely on the at present uncertain life of the ^ 
element. A lower limit for this coidd probably b<‘ I 
found by an investigation of uranium salts of i 
known age, say 25 or 50 years old, for their prot- 
actinium content. — (J. F. M. 

Siilphyr; M^’fhod of di.ssolvituj (’hmentory for 

anahfsis. A. 1*. Bjerregaard. d. Ind. Eng. 
Chom., 1910, II, 1055. 

About O'l grm. of the sulphur is dissolved in dry 
bromine, 10 c.c. of concentrated nitric acid is 
added, and th<' mixture is warmed. After removing 
excess of bromine and nitrous fumes by continuing 
the heating, the solution is diluted with 100 c.c. | 
of water, a few’ c.c. of hydrochloric, acid is added, j 
and the solution boiled to expel the remaiiid(‘r of j 
the nitri(; acid. The sulphuric acid is then per- | 
cipitated with barium chloride.— W. ]^ 8. 

Hydrotjen cyliiuhrs. Bock. See X. 

Alkali sulphidcft. Bennett and Bennett. See XV. 

Carbon monoxide. Lamb and Larson. See XlXn. | 

Pidash. Koitt and Shiver. See XXI 11. ; 

Patents. 

Nitric, acid and tetroxide of nitroycn [from nitric. ' 
acid fontoininy oxides of nifro<jen'\; Process of ; 

producing pure eonrcnl rated . (). ,)enson. 

Assignor lo Norsk Hydro-Eh'ktrisk Kvaelstof- 
aktic'selskah, Christiania, Norway. I'.S. Pat. : 

1,324,255, 9.12.19. Appl., 1.2.19. | 

The acid to lu' purified is passed in counter current 
to nitric acid vapour, and the nitrogen tetroxide 
expelled is condensed. The remaining acid is sub- | 
jocted to distillation and dophlegrnation to proelin.-e 
dilute, li(|uid aei<l and v.apour of highly-coruam- 
traied acid, a portion of the latt<'r ]K*ing eomh'n.sed 
and the remainder eni[>loyed for treating a further ; 
quantity of tlie impun* acid. — W. E. F. P. | 

Ammonia; Apjxirat u.'^ for the synthetic production ! 

of . (leueral Chemical Co., Assignees of F. I 

\V. de ,)ahn, New York. Eng. Pat. 124,762, ; 
28.2.18. (Appl. 7872/19.) Int. Conv., 3.1 1.17. j 
An apparatus for the conversion of .mixed hydrogen j 
and nitrogen ga.st^s into ammonia eonsisls of a pres- I 
sure system comprising a cylindrical metal shell 
screw-threaded at cacli end, with apertured top 
and bottom covers each held in place by an annular 
screw plug engaging with the thread on the shell 
and provided wdth plati's for the apertures, bolted 
to the covers, combined with a heat int<?rchanger 
comprising a shell enclosing a scrit^s, at least three 
in numl)er, of concentric tube.s, gas passages for 
the gases flowing in opposite directions being 
formed between the walls of the tubes. — S. 8. A. 


Ammonia; Purification of . C. L. Parsons, 

Washington, D.C., and L. C. Jones, Syracuse, 
N.y., U.S.A. Eng. Pat. 136,342, 20.1.19. (Appl. 
1442/19.) 

Ammonia is freed from phosphine by treating it at 
60° — 60° C. with air in the pre.sence of a catalyst 
comprising carbon or a carbonaceous substancK) 
coated or impregnated with a rnetal or metallic 
compound, preferably of the silver group, reduced 
or partially reduced by ignition in an atmosphere 
of hydrogen. 'I'lic catalyst, packed in removable 
containers, is placer! in a series of chamlK'rH which 
are operated alternately in parallel and are pro- 
vide<i with steam jackets whereby the desired tem- 
perJiture is obtained to (‘xpel ammonia after the 
oxidation of the pliosphiiie. The ammonium phos- 
phate produced during the process is held by the 
catalyst, and when the catalyst becomes clogged 
the ammonia ks expelled and recovered by heating 
the chamber jacket and blowing through the cata- 
lyst steam and air heated in pipes passing through 
the jacket. The carbon is revivified by thorough 
washing and drying. — 8. 8. A. 

Ammonia; Method of extracting [from crude 

amrnoniaeid liquor]. E. Piron, New’ York. 
U.8. Pat. 1,324,979, 16.12.19. Appl., 20.7.18. 
Ckuoh ammoniacal li([Uor is mixed with alkali 
solution at atmospheric temperature, and the mix- 
ture is passc<l continuously into the bottom of a 
decanting vessel. The clear liquor passes contin- 
uously into a still for extraction of the ammonia, 
and the solid matter which settles in the bottom 
of the decanting vessel is withdrawn from time to^ 
time. — L. A. C. 

Alumina poor in iron; f*rocess for producing . 

I)<'t Norske Aktieselskah for Eloktrokemisk Ind. 
Norsk Indiistri-Llypotekbank, Christiania, Nor- 
way. Eng. Pat. 125,578, 24.12.18. (Appl. 
21,659/18.) Int. Conv., 8.4.18. 
liAniiADoniTE or a similar mineral is treated with 
nitric acid on the counter current principle to ob- 
tain n neutral solution to w’hich, after filtration 
from in.soluble matter, a basic precipitant, e.g., 
alumina, is added, then'by precipitating iron ax ’ 
silica which are removed. The solution i‘‘ upor- 
aled and the residue is ealoined at ahou'ev’j^ (^, 
by means of hot gases from a nitric acid ant in 
tile absorption tower of which the nitrous gscs pro- 
duced by the resulting decomposition of the 
aluminium nitrate are recovered. The ndecom- 
posed caleium and sodium iiitrat(!S are -parated 
from the alumina by lixiviation and reevered by 
evaporation for use as fertilisers.-— 8. 8. A. 

Alumina [from alkaline sotiilions containing dica] ; 

Process of recocering . (i. G. IViiuei, 

Berkeley, Assignor to The Miner Chemical Cor- 
porat on, San Framaseo, Cal. L.S. Pat. 1,324,318, 
9.12.19. Appl., 19.12.17. 

Alumina and silica are precipitated separately by 
carbonating the alkaline solution at successively 
higlier and lower kuuperaturos. — W. E. F. P. 

Alkali sulphides [and iron]; Method for the pro- 
duction of . E. Bergve, Notodden, Norway. 

Eng. Pat. 129,629, 13.6.19. (Appl. 14,950/19\) 
Int. Conv., 8.7,18. 

A SUITABLE mineral is fused in a shaft furnace at a 
temperature of about 1250° C. with a mixture of 
pyrit^is and silicon in the form of ferro-silicon. The 
rkulting products separate into layers, iron at the 
bottom and alkali sulphides at the top, which can 
be drawn off through suitably placed tap-holes. 



Vd, XXXIX,, No. 8.1 


Cl. VII.— acids ; ALKALIS 


Cyanides; Manufacture of — . F. J. Metzger, | 

Assignor to Air Reduction Co, TJ.S. Pat. ] 
1,322,195, 18.11.19. Appl., 7.3.19, 

Alkali cyanide is produced by heating to a suita-blo j 
temperature a mixture of carbonaceous material, 
alkali metal compound, and finely-divided iron, in 
presence of nitrogen, the amount of iron being so 
small that no appreciable quantity of ferrocyanide 
is fornu'd when the furnace product is leached with 
an aqueous solvent. — J. H. L. 

Alkali metal cyanides' Production of . C. B. 

Jacobs, Bloomfield, N.J., Assignor to Air Reduc- 
tion Co. TJ.S. Pat. 1,321,119, 9.12.19. Appl., 
19.J2.lt). 

An alkaline-earth carbide is heat<Hl with an excess 
of carbon and an alkali metal compound, and the 
heated mass is subjected to the action of nitrogen. 

— S. S. A. 

Sodium fluoride; Method of producing . F. (J. 

Bowman, Assignor to Coneral Chemical Co., New 
York. IT. 8. Pat. 1,324,030, 9.12.19. Appl., 9.3.18. 

A srsrRNsioN of sodium fluosilicate is treate<l with 
soda at such a raU? that the mixture remains acid 
or neutral. — S. 8. A. 

Lead arsenate; Method of making . M. W. 

Butler, Assignor to The Harshaw, Fuller, and 
(Joodwin Co., Cleveland, Ohio. U.S. Pat. 
1,324,300, 9.12.19. Appl., 8.12.17. 

Thk lead compound obtained as a by-product in the 
preparation of sodium nitrite, by heating sodium 
nitrate with metallic lead, is treated witn arsenic 
acid. — W. K. F. P. 

Solahle salts from flue-gases; Apparatus for collect- 
ing and isolating . L. D. Gilbert, P. 8. 

Taylor, J. (». Dean, and L. E. Elder, Victorville, 
Cal. U.8. Pat. 1,324,737, 9.12.19. Appl., 25.6.17. 

In an apparatus for recovering soluble salts in sus- 
pension in superheated steam the latUu' is pa8Re<l 
into a comlen.sing chainljer, and the condensed 
liquid is passed through a filter into an evaporating 
chamb<‘r maintained under reduced pres.sure, the 
two ohamliers b<ung separated by a wall through 
which licat is readily transmitted. JVKuins are pro- 
vided for withdrawing a portion of the liquid from 
the evaporating chamber, for cooling the portion so 
withdraw < to effect crystallisation of the soluble 
salts, and r n- returning the mother liquor to the 
evaporating chamber.-- W. E. F. P. 

Manganese peraj-uie; Process of ofdaining . 

E. 11. Westling, Antioch, Cal. IJ.8. Pat. 
1,325,129, 1(5.12.19. Appl., M.3.18., 

A STEi’ in the production of manganese peroxide 
consi.sts in treating a mixture of manganese oxide 
ore and a liciuid with hot sulphurous acid, thus 
producing a solution of maiiganeso sulphate. 

— R. M. V. 

Phosphine; Process of oxidising and apparatus i 

therefor. J. D. Davis, Washington, D.C. TJ 8 i 
Pat. 1,325,145, 16.12.19. Appl., 19.8.18. 

A GASEOUS mixture containing phosphine and 
oxygen is brought into contact with a catalyst cap- 
able of oxidising phosphine selectively and con- 
tainetl in a steam-jacketed chamlK^r. ' The steam 
jacket is traversed by tuhes which communicate at 
one end with the space containing the catalyst, and 
at the other end with a supply of compressed air 

—W. E. F. P. 

Aluminium chloride; Process of manufacturing 
• J. R. Mardick, New York. IJ.8. Pat 
1,325,203, 16.12.19. Appl., 12.3.19. 

An aluminium compound or ore is heated with 
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carbon bisulphide and chlorine at such a tempera- 
ture that aluminium chloride is evolved. — B. V. 8. 

Sulphur dioxide; Preparation of from mag- 

nesium sulphate or double salts of magnesium. 
Chemische Fabr. Rhonania, Stelberg. Ger. Pat. 
300,716, 26.5.16. 

Hyi)UOGi:n sulphiile is passed over magnesium sul- 
phate heated to reilness, the maguesium sulphate 
being kept in exce.ss throughout the process by mov- 
ing it in an oppositiA direction Ui the gas. If the 
hydrogen sulphide is pure the sulphur dioxidt^ 
produc4?d will bo free from impurities and can be 
easily condensed, but it may be contaminnteil with 
nitrogen if the hydrogen sulphide is derived from 
the Chance proce.s.s. If double salts of magnesium 
and alkalis arc used these are converted into sul- 
phides, which may be freeil from magnesium oxide 
i)y treatment with water and convcrtixl into car- 
honati's by nii'ans of carbon dioxide. — W. J, AV. 

Sulphur dioxide; Mefhod of removing from 

gases bg thwnate solution. W. Feld, (iasahti^il- 
iing, G.m.b.ll., Linz. (L‘r. Pat. 314,627, 27.8.18. 
The gases are washed with a solution of ammonia, 
and the resulting solution of sulphiL^ or bisulphite 
is treated with tetraihionate to produeo thiosul- 
phate. Aqueous solutions of alkaline ammonium 
salts may be used for washing the gases. Instead of 
tclrathioiiate a solution of tetrathionate with other 
thionate.s may bo employed. The treatment of the 
sulphite with thionate may Ix) carried out contin- 
uously or intiTinittently. — W. J. AV. 

Oxides of sulphur; Manufacture of , Badischc 

Anilin- u. Sodafabrik, Ludwigshafen. Ger. Pat. 
300,763, 20.4.15. 

Finely-fowdkrkd wood charcoal, lignite, or coke is 
mixed with magnesium sulphate in the proportion 
of one atom of carbon per molecule of magnesium 
sulphate. To bring about an intimate admixture 
of the two ingredients a solution of magnesium sul- 
phate may be used. The mixture is heated to about 
6()(F — 70()° C., decomposition commencing at a dull 
rod heat. The process yields magnesium oxide and 
sulphur dioxide without siinultaneous formation of 
magnesium sulphide. — AV. J. W. 

I Aluminium sulphate; Production of an iron-free 

I solution of from clay. Pnpierfabrik Kbslin 

A.-G., Kbslin. Ger. Pal. 301,614, 28.9.16. 

Clay is trea^il with an alkali bisulphatc in presence 
of an oxidising agent such as barium peroxide, the 
mixture being heated to 300°— 400° C. for a long 
])eriod. Iron compounds are thus converUxl into 
ha.sic iron sulphate, vvhicli is insoluble in water or 

, alum solutions. — AV. J. W. 

: Zinc sodium sidphate ; Preparation of — — , 
EarlHoifabriken vorm. F. Bayer und Co Lever- 

I kusen. Ger. Pat. 301,782, 20.2.17. 

A DOUBi.E sulphate of zinc and sodium which may 
bo used instead of zinc sulphate is prepared by 
treatment of solutions, containing both sulphates, 
with a hisulphate; or suhstances containing zinc 
may be dissolved in a solution of sodium bisulphate, 
and the zinc, sodium sulphate separated from the 
solution by addition of bisulphate.— AV. J. AV. 

ZAnc compounds; Preparation of pure from 

impure materials. Farbenfahrikon vorm. F. 
Bayer und Co., Leverkusen. Ger. Pat. 303.802. 
20.2.17. ’ 

The mothod described in Ger. Pat. 301,782 (see 
preceding abstract) may be applied to the recovery 
of zinc from zinc-containing compounds such aa 
pyrites waste, zinc oxide, etc. — AV. J. AV, 
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Alkali carhonates; Procexs for manufachtre of . 

E. Hene, St;isslurt, and A. van Haar<*n, Leopolds- 
hall. Gor. Pat. 302,535, 17.11.16. 

Mon<).\lkali ( vananiidf' is docoinpo.scd by wator at a 
t<nnporaturc ahovo 100'^ C., or Iwtior, above 120'^ G. 
The cyananiide is first frcsnl from caleiinn com- 
pounds by addition of a carbonate. The decom- 
jmsition may take place under pressure. The pro- 
ducts obtained are an alkali carbonate and ammonia 
together with carbon dioxide. The solution is 
treated with a caustic alkali and the ammonia is 
driven off. Tt may alternatively be strongly heated 
and the ('xpelbsi gnsc.s allow<'d to react with bases. 

—AY. J. AV. 

lodinr; Proccsx of loiri/ifuoj — H. M. Garter, 

Ilaltim(M<', Md., Assignor to U.S. Industrial 
Alcohol Co. n.S. Pat. 1,321,761, 9.12.19. Appl., 
24.12.b'^. 

Ion INK containing iodine compounds as imijurities 
is subjected to the action of a heat<Kl gai<e‘ou.s 
nuHlium, by which means the iodine is separated 
from the impuritii'S and vaporised. — AV. J. AV. 

Sidphvr; Procrs.'! for moniifact ure of . Har- 

burger Ghciii. AVerke Si'hoii und Go., and W. 
Paitz, Hamburg. Ger. Pat. 303,233, 29.9.16. 
iSiiLPHuii dioxide and hydrogen sulphide enter the 
top and bottom respt'ctively of a reaction chamb<^r 
and inU'ract in presence of steam. Escape of iinde- 
compixsed hydrogen sulphide is jirevenled by em- 
ploying a tower-shaped chamber having the upper 
portion divided into compartments [ilaccd one above 
another and coniUMded by pipes. Salt solution may 
1 k) spray<‘d into the chaml)er. 1'he sulphur is 
readily obtained in the form of grains. The process 
is conveniently employed in connection with the 
manufacture of sulphuric acid, and the h;*drogen 
sulphide may )>e obtained from the calcium sulphide 
derived from the Leblanc soda proce.ss. AV. .1. AV . 

Aniownia; Pvocexx for cffecfinn fixation of afmo- 

spheric nitrotjrn and production of . E. AV. 

Haslup, New York. Eng. Pat. 135,889, 2-1.10.18. 
(Appl. 17,364/18.) 

Sbk IJ.8. Pats. 1,310,478-9 of 1919; this J., 1919, 
629 a. (Reference ha^ been directed, in pursutHKM' 
of Sect. 7, Sub-.sect. 4, of the Patents and Pesigns 
Act, 1907, to Eng. Pats. 4037 and 16,760 of 1893, 
18,792 of 1894, and 10,305 of 1907; this 4., 1891, 
517, 886; 1895, 967; 1908, 1052.) 
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Thermo-couple installat ion in annealtntj kilns for 
optical glass. E. P. AVilliam.son and H. S. 
Roln^rts. Papers on Optical Glass, No. 15. Geo- 
physical Lab., Wasliingtun, Pull. No. 152, 
Amer. Inst. .Alin, and Met. Eng., Ang., 1919, 
1445—1453. 

In the annealing of opUi.al gla.ss, UuniKTatiires u{) 
to 650^ G. have to be measured correct to within 
5° G. The necessity for cart'ful regulation of tem- 
perature during the beginning of cooling demands 
the use of a temperature-mcasunng device, of 
which the sensitivity is well within 5'^ G. A jiyro- 
meter installation for use with an installation oi 
annealing kilns comprising (Icven kilns in one 
room, twenty in a second, and lour in a third is de- 
scribed. The couples employed were constituted of 
chromel-alumel, and were used in conjunction 
either with a potentiometer or a modification 
thereof of the pyrovolU-r type. 'Hie system of 
wiring, whereby all kmiporatures could he read at 
one central station, is detailed. The system is such 
that the leads from the constant temperature junc- 
tions and the leads from the variable temperature 


junctions are led t(f terminals enclosed in a box, 
so that all these terminals are at the same Umi- 
perature. Gopper leads are employed to connect 
these terminals with the potentiometer. It 
appears that la'st results in the annealing of 
optical glass are s<^cured if the glass is maintaineil 
for six hours at the temperature at which tlio strain 
disappears and is thereafter cooled at a rate that 
is rapidly increased as the t<‘mperature falls. Tho 
temperature should bo taken at more than one 
point in a kiln. No dilliculty was experienced in 
training men to take the readings properly, and 
errors in reading were eliminatc'd entirely. 

— J. S. G. T. 

lied glass; Production of srlcnium . E. A. 

Kirkpatrick and G, G. R()}x>it.s. J. Amer. 
Gm-ain. Soc., 1919, 2, 895—904. 

In prixlucing .selenium red glass the details of tho 
working nppear to be almost as important as the 
composition of the glass, but when the corri'ct con- 
ditions are obtained selenium is more reliable than 
co[)per and cheaper than gold. Two kinds of glass 
were made: a soft-working zinc-alkali glass (sand 
53‘7(), potash 16'25, soda ash 16 25, zinc oxide 1 1*37, 
and cadmium sulphitle, s(4eniuni, and borax each 
0'8I ), and plate glass (sand 62'60, soda ash 18‘60, 

byilratiHl lime 17'30, eadmiiim siilphido 0'85, and 
s(4enium ()’65 / ). The materials were mixed in 
30 lb. batches and introduced in three portions into 
a closed “monkey pot,” which had previously been 
heated to 1400” G. Afk'r three hours the glass was 
allowed te fine for five hours, and after a further 
thrw hours the pot, with its (Contents, wa« allowed 
to cool slowly until n^ady for uh<\ Shortly before 
withdrawing any glass t lie molten material .should 
be skiinnu'd, the “scum” leing used ns ciillet in 
the iK'Xt melt. During the melting and fining 
periods the pot mu.st bo kept closed to prevent tho 
escape of selenium vapour. Portions of tho zinc 
glass were withdrawn at 680” G. on a blowpipe and 
gathered, rolle<l, prcs.sed in a mould, allowed to 
cool, tla.sh(‘d in the glory hole, allowed to cool, and 
tlnui placed in the lehr, the whole of these opera- 
tions occupying 130 sees. ; the portions withdrawn 
from tlic lehr aftm* 36 hours w(we all (le<‘p re<l in 
colour. Portions of the plate glass were gathered, 
cooled to 400” G., flashed, pressed In the mould, and 
then [)ut in the lehr, the whole of these operationiS 
occupying 110 se('s, hut thesi' times may not apply 
to larger hat(4ies. Gooling to 400” — 700” G. imme- 
<liak4y after gathering appears to be essential to 
the |)n)duetion of a red colour; in the case of blown 
ware the cooling may (x-eur during the blowing, 
hut the glass must not n'heated until it has been 
coohMl sufficiently. After this reheating has no 
effect. The ware blown in moulds souK^times did 
not develop its colour until after it had been placed 
in the lehr. — A. B. S. 

Clays; Itclations between the chemical composition, 
microscopic structure, and ceramic finalities of 

. ]j. Bertrand and A. Languine. Gomptes 

rend., 1919, 169, 1171—1174. 

Tuk petrographic study of a large numlxir of 
samples of days shows that the view, often held 
and used in the interpretation of tho results of 
chemical analysis, that the alkalis present are in 
the form of mica is incorrect and must be aban- 
doned. Micaceous plates were found only very ex- 
ceptionally. In respect to tho classilii'ation of clays 
as “ fat” or “ lean,” the authors find that there is 
no rigorous relationship hetwe.en the character of a 
clay in this respect and its relative proportions of 
silica and alumina. Gertiiin clays rich in silica are 
abnormally “ fat,” owing to the fact that their free 
silica is in a colloidal state or else in the form of 
extremely tine quartz grains. Similarly, many ex- 
j wptions wore found to the rule that the higher the 
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alumina the more refractory is the clay. 

The chemical composition of a clay does not suffice 
as a criterion of its ceramic qualities.- — W. G. 

Jiefraclories ^^anllJactu^'er.'i’ Association ; Work of 

the technical (tivisiun of . {Manufacture of 

fireijnck.j Jl. iM. Howe. J. Ind. Eng. Chom., 
1919, II, 1M5- 114(J. 

Thk composition and properties of clay deposits 
vary greatly, and the miner should be able to accept 
or j'eject at sight teieh pitnic .as it is obtained. A 
systematic iiivestigatjoii has shown that some of the 
Ixvst clays are otten rejected through ignorance. 
The proportion of water used in preparing the clay 
paste atlecb.s the jmrosity and modulus of rupture of 
the burned product. The greater the proportion 
of water (within working limits) the less the 
porosity and the greatm' the strength of the 
burned product. .An excess of water reduces the 
strength, but does not atiect the density so much 
as an insulhcieney. Jbolongation of the pugging 
also increases tlu? strength. Slow drying is more 
elleotive than rapid drying in reducing shrinkage, i 
in preventing the " cix^ping ” of arches and ‘ 
“ opening ” of joints, and in producing a firm bond 
and resistance to abrasion. Studies of the porosity- 
burning temperature graphs of clays give useful 
information as to the heat-treatment newssary to 
obtain a good jiroduct and indicate to the user how 
dilferent clays are likely to Ixdiave in service, i.c., 
W’hether they will riunuin open or iK'come dense'. 
'J'he invi'st igatioiis show that every sU'p in the 
maniiiactiire of lirciliricks is important, and that 
this industry is not so crude as is ofUni supposed. 

- A. B. 8. 

Itcf ractories for industrial furnaces; Selectiiai of 

■ . W. E. Roehow. ,1. ind. lOng. Chem., 1919, 

11, 1J4G- 1119. 

A siirEiiFJciAJi consideration of the chemical and 
fihysical properties of a n'fractory material is not 
sullicieiiL and is often misleading, as good results 
are sometimes obtained from }U‘ 0 (lucis, the (4iemical 
composition and physical projierties of which 
appear to make them unsuitable; thus silica b: icks 
have been used for many years for lining kilns used 
for burning magnesite and in the roofs of tanl.s and 
poU for melting glass, although they are sub- 
jected to alkaline vapours Irom the glass batch. 
Silica bricks. The most important propcrtii's of 
silica bricks ai. their high thermal conductivity, 
mechanical stregth, resistance to abrasion at fur- 
naoo tem[)eratures, expansion when heated, ten- 
<lency to sjiall, and lefractoriness. Their good con- 
ductivity is specially useful in coki'-ovens and 
niuflle-funuK es. Spalling may lx> reduced and 
olU’ii eliminated by heating and cooling slowly 
through the critical range at which most of the 
expansion occurs (below ,500° C.). (Tnlike fireclay 
and magnesia rel ractories, there is only a smail 
difference In'twei'ii the softening and melting points 
of silica, so that di'formation does not occur until 
the latter is almost rt'acluxl. Hence in arches silica 
bricks with a covering of kie.selguhr or other in- i 
sulator are <’flicient where fireclay bricks would ' 
sol ten gradually and eolla]),se. I’ho temperature at 
wTiich bricks are deformed when heated under a I 
pressuri' ol 25 lb. per square inch is n. good indica- j 
tion of their usefulness. The sp, gr. is a criterion | 
of the extent to which the permanent expansion 
should lx> carried at the first firing, 2’d8 lieing sug- 
gostecl as the upper limit for a well-burned 
American silica brick. An examination of the 
various zones in a used firebrick often shows the 
manner in which deterioration occurs. Ma{jnesite, 
6r?V.A'i.- “American magnesiU^ — unlike the Austrian 
material — is deficient in iron, but the addition of 
4*5 — 8% of ferric oxide wu’dens the range of vitrifica- 
tion and develops good bonding properties at fur- 
nace temperatures and other properties similar to 


those of Austrian magnesiU'. At high tempera- 
tures magnesite l)ri(;ks are mocliaiiicallv wt'ak and 
have a feeble resistance to abrasion. AVhen mag- 
nesite is heated it expands considerably, llto maxi- 
I mum expansion oceurring a.t LSotH C. ; on this 
; aecoiint bricks tend to si>all w hen cooled too rapiilly, 

I In several cases — espixually in back walls, biilk- 
I heunis. and gas-ports of basic open-hearth furnaces, 

■ and in the side wudls of elecdric steed furnaces- soft 
sU'C'l boxexs tilled with coiiiinessed clead-hiiniecl 
: magru'sia are preferable to niagnc'site bricks. The 
! expo.sed fare of the steel container melts and im- 
pregnates tht' magnesia forming a jointless surface 
' w'ifli very small tendency to spall. Siiecially shaped 
n'fractory hloc-ks and bricks should he avoided 
wherever possible, as thc'y are mor<' liable to defi-cts 
j in workmanship than the standard shajies. 
i —A. B. 8. 

Re f met (tries in the iron and steel i ndusf ries. C. K. 
i Nc'shittancI M. Jj. Bc’ll. .1. Jnd. Eng. Chem., 19Hh 
II, 1II9--11.51. 

Tiik most important working cpialities of silica 
hrieks can he cletermincxl by siialling and hoi crush- 
ing tests, and those (_il tireclay bricks by these' two 
tests and a slagging test. 8iiiea hrieks show a fall 
in crushing strength whc'ii lieated to C. Fire- 

crac ks also ri'duce the durability of hi icks expo.sc'd 
to great thermal changi's. Roofs of open -hc'H rib 
furnace's should last for 200 lieats, and they then 
have a spalling loss of about 20 7. in a recent 
shiimient ol clay chc'quc'r bricks the average' spall- 
ing less w’as 117 for normal bricks and 60 ( for 
bard-burmxl onc-s. The liner Die material of which 
silica bricks arc' made', the' grcjcter the spalling loss 
and ilu' shorter the “life” iti the furnace.'. A^aria- 
tion in the epiality of re'frac'tory ])ricks is also 
shown by nu'asuring the ele.'pths of penetration of u 
ste'e.'l hiill under a lue'ssure of 16t)0 Ih. a-t 1.450^^ C. 
anel by an imf)act test in which a steel ball weigh- 
ing 21 lb. is elr()f)ped on the' lu'ate-d brick from 
heights increasing suee'essively by 2 in.- -.A. B. 8. 

Ref ractories; Superior R, C. Purdy, d. Tnd. 

Kiig. Chem., 1919, 11, 1151— 1156. 
i Tiik limiting factor in the' elevelopme-nt of eteetric 
: furnae'e^s is the lack of adequate re'fractorie's. Ite- 
fracterie's of siij)crior quality are also r('(|uire<l for 
high-tension insulators and for the manufacture of 
new' alloys and glasses. Althongli sjK'cial materials, 
such as pure silicon carhide. fusc'd alumina, siii- 
; te'rcxl magne'sia, fusc'd spine-'ls, (‘rystal list'd billi- 
nianite', calcined zirconia, e't-c., will be used, most 
of (he new rex|nirements will Ik^ met by intelligent 
adaietatioii of materials in general use, probably ly 
. I using llu'in so that thc'y attain complc'tc' (4ieinical 
stability and constancy in volume. The ordinary 
classification of refractories as nc'utral, basic, or 
acid .has little value excej)t for steel-making, and a 
lew' slag tests will show' that the corrosive c'tfeet of 
a slag is Uie same on either basic* or acid refrac- 
toric's. I here is no nc'cd to ba.v<> a neutral eourse 
hc'twc'c'ii basic and acid bricks in a furnace 

—A. B. S. 

Sheet steel and iron; ( 'lean i nej — — for cnameUnuj 
jairpases. It. R. Danielson. J. Amor. Cc'ram. 
80 c., 1919, 2 , 883— .891. 

Jn add 'lion to,tbe customary methods of cleaning 
sheet .sioc4 and iron liy scaling and then jdckling 
in acid .solutions, the* author advocates other 
inothodK, including tlu' use of chemical grea.se-re- 
inover.s, such a« a boiling solution of sodium 
hydroxide or carbonate, especially wdth the' aid of 
an electric current. Naphtha and gasoline are not 
suitablo lor the removal of grease from slicx>t metal 
prior to onainelling, as they leave a thin film of 
grease on the metal. For heavy shcxits, sand-blastr- 
ing is effective but not for lignt-gaugo sheets and 
special shapes. Electrolytic pickling in dilute sul- 
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phuric! acid is quicker and choapor than simple acid 
pickling, and the effect is more uniform. In all 
cases any acid used should bo removed in a neutral- 
ising bath consisting of a 0*4% solution of soda ash 
or preferably a mixture of 12 lb. of caustic so<la, 
6 lb, of H(xla ash, and 400 galls, of water. Immo- 
diaUily after withdrawal from this bath the metal 
should Ix' rinsed in water and dried by artificial 
heat at 150°— 230'' F. (55°— 110° 0.), a current of 
clean air l>eing preferable to the use of steam coils, 
lis the latter do not always dry the ware thoroughly. 

—A. B. S. 

lle.f I'oclorii jnuhlrnis of gos iivhistri/. Fulweiler 
and Taussig. See Ha. 

Sulplute-ceJIulose iraste li(j]tors. l^hillippsthal. 
See V. 

Tliennnl e.i-ponsion, (fiay. »S'ccXXllT. 

Patknts. 

(Sass fiinioee; Aportmeof f(ii}k . Jtegener- 

ntive rnare. W. N. Mathews, Wcllsburg, 

W. \ a. F.S. Pats, (a) 1,321,017 and (a) 1,. 324,018, 
10.12. 10. Appl., 3.12. IS. 

(a) a (U.a.ss furnace tank is composed of thnxv a<l- 
jacent, independent eompartnu'nts, (‘ach of which is 
used suecessiv(4y as a melting, a idaining, and a. 
flowing pot. A combustion c1nunl>er and muffle 
arches are placed over the tank, tlie arches separ- 
ating the compartments from the eombuslion cham- 
Ix^r. (h) .\ regeiierativi' gla^^s furmuv comprises a. 
pair of adjacent but indepemhmt n'lining chambers, 
a cooling chamber in front of the relining ehaml)ers 
and eonneeted to them, a combustion chamlx.'r above 
all the chambers, and inutile arches seoarating the 
refining and cooling chamlxTS from tin combustion 
chainlx^r.— A . B. S. 

(ilass-tank fiirtiarr. L. T. Sherwooil, Connellsville, 
Pa., Assignor to Pc-nnsvlvania 4Vire (Hass Fo., 
Philadel()hia, Pa. U.S. Pat. 1,325,172, 16.12.10. 
Appl., 31.7.16. 

In a glass tank furnace, with a side wall built of 
refractory inatenal, water-boxes ar<‘ arranged on 
the outside of the wall, above and Mow the glass 
level, one face of each water-box Ixung in direct 
contact with the wall. — A. B. S. 

Ovens or kilns for use fn the manufacture of tiles, 
pottery and other ware, and for other piirpitses. 
.1, H. Marlow, Stoke-on-Trent. Eng. Pat. 136,127, 
11.8.19. (Appl. 19,688/10.) 

In a tunnel kiln a current of cold air is drawn 
through passages leading to a pair of metal air 
chambers arranged longitudinally at each side of 
the cooling zone and heated by radiation from the 
cooling goods and truck. The supply of air is con- 
trolled by dampers. The heated air passc's to the 
flame conduits of the kilns or to another portion of 
the works.— A. B. S. 

Abrasive and process of mnkiny the same. AW 
Strutt, Pittsburgh, Pa., Assignor to Westing- 
house Electric and Manufacturing Co. U.S. Pat. 
1,321,215, 9.12.19. Appl., 4.3.15. 

Blocks of abrasive material are impregnated with 
an oil, and oil adhering to tho surface is then re- 
in ovc<l by burning. — L. A. C. 

Itefraefory composition, E. T. Ferngren, Wash- 
ington, D.C. (J.S. Pat. 1,324,516, 9.12.19. Appl., 
26.2.15. 

A RKFRACTORY Composition consists of zirconium 
oxide, calcined magnesite, and alumina in equal 
parts, with a clay bond. — A. B. S. 


Glass; Machines for forming articles of . W. J. 

Miller, Swissvale, Pa., U.S. A. Eng. Pata. 
130,986 and 130,987, 8.8.18. (Appls. 19,290 and 
19,291/19.) Int. Conv., 11.8.17. 
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^ Concrete; Effect of vibration, jigging, and jrressure 

I on fresh . D. A. Abrams. Structural Ma- 

i terials Research Lab., Lewis Inst., Chicago, Bull. 

3. Reprint from Proc. Amcr. Concrete Inst., 1919, 

I 15. 23 pages. 

Tests showtHl that tamping, vibration, and jigging 
aro of value in forcing the concrete into its place 
i in intricaUi moulds or where roinforcoinent is used, 

! but when applied after the completion of the mould- 
i ing such treatment does harm. Tampc'd concretes 
were usually weaker than those which were hand- 
puddksi, a large tamper being less effective than a 
smafler one. Tho advantages derived from tamp- 
ing, vibrating, or jigging during moulding are that 
llio concrete is placed more certainly in position 
and is finished dryer; any excess of water is brought 
to the surface and should then be removed, and 
coarser aggregate may he used and therefore a less 
proportion of water omployed. When the concrete 
has begun to set tumping, vibration, or jigging will 
notably reduce its strength. — A. B. S. 

Marbles of the U.S. A.; Physieal and chemical tests 

on the eommereial . 1). AW Kessler. U.S. 

Bureau of vStaiidards, Tech. Paper, No. 123, 
15.7.19. 54 pages. 

Fu'Tv average samples of American marble ivcro 
tested for crushing and tensile strength, resistauco 
to frei'zing, absorption, specific gravity, porosity, 
staining, permeability, expansion, and electrical 
resistivity. Tho average crushing strength of 
: cubes of wdiite marlile of uuifoi-m U'xture waa 
9174 lb. per sq. in., that of prisms of the same 
material and cross-sectional area was 7828 lb. per 
sip III. Prisms and cylinders of the same height 
liad approximately the same crushing strength. 
()tli<‘r marbles vari(‘d from 7850 to 50,205 11). iicr 
s(|. in., the dolomites being stronger than the calcite 
marbles. Wlu'n the test-pieces were wet the crush- 
ing strength was 7856 — 36,156 Ih. per sip in. Trans- 
vers(‘ testa on bars 3 in.xll in.xG' 12 in. were 
. made in both directions of the bedding. The trans- 
viu'.se strength is always very low when applied 
; parallel to the bedding. 'fbe transverso strength 
(modulus of rupture) perpendicular to tho bed was 
, 900 — 4388 lb. per sq. in. Tensile tests showeil the 
' ocrcurrence of definite lines of weakness not other- 
I wise ascertainable, but harmful to the stone, as 
i they allow more ready access of water to the in- 
I torior of the marble. The tensile strength was 
j 328^ — 22.54 Ih. per sip in. Repeated freezing and 
I thawing of wet cubes resultad in a loss of weight 
j and strength in most cases, though a few specimens 
gained slightly. In one case the loss in strength 
was over 28% . (In repeatedly heating to 150° C. 
the specimens lost 1*9% by weight. Tho absorp- 
tion (which is much less than the true porosity) 

; should ho expressed by volume; if expressed us a 
percentage of the weight of the specimen, a light 
marble might appear te be more absorptive than 
a h(‘:ivi('r one, wlien actually tho reverse is the case?. 
In the specimens examined tho absorption never 
exceeded 1*2%, the average being 0*2%. The ap- 
parent sp. gr. of (*aleite marbles is 2*70 — 2*73, and 
that of dolomitic! marble 2*84 — 2*86. The porosity 
varied from 0*40 to 2*09, and tho relation of absorp- 
tion to total pore space is important in predicting 
tho resistanw of the marble to frost. The per- 
meability of marble to air is miu'h greater than to 
■ water ; there is no relation between this per- 
. meability and tho loss of strength on freezing. The 
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staining power was determined by drilling a | in. 
hole to the centre of a 2 in. cube of the marble, fill- 
ing the hole with eosin solution, and after six hours 
sawing the cubct in half and noting the extent of 
the penetration. The results varied greatly, but 
could not he correlated with any other property. 
Volnme-resistivitj' testa for allowing the electrical 
insulating power indicated that the resistivity is 
greatly affected by moisture, but the values ob- 
tained with samples dried for several days in the 
laboratory air appear to he satisfactory. They lie 
between 1() and 12’0xl0®. The efl’ect of soaking 
test-pieces for three months in a solution of car- 
bonic a(:i<l varied with different specimens, the dolo- 
mitic marbles being least affected. The permanent 
expansion hetwisui (P and 1()(P C. was {)'2 — ()'.3 mm. 
for^each .3 ft. of length. On repeatedly heating to 
about 500^ C. the permanent expansion, as well as 
the rate of expansion, was gradually reduced and 
became negligible after five or six heatings. Marble 
which has expanded on heating does not return to 
its original volume. — A. B. S. 

Silicale oj snthi. Vail. See VII. 

Sul ithite - cellulose uvi.s/e liquitrs. PhilippsLhal. 
See. V. 

P.VTICNTS. 

(■onerefe; Manufaefure. of . 1). Dale, New- 

castle-under-Lyme, Staffs. Eng. Pat, 130, 075, 
10.1.10. (A])pl. 9()78/10.) 

Threp. parts of sand and one of cement arc mixed 
in a dry state, then moistcn<>d with water and 
feathers added and the whole thoroughly mixe<l. 
After being allowed L) stand until partly set the 
mixture is beaten ii]) so as nob to allow it to .set 
too firmly. Tlie plastie eonerete thus produced is 
frequently mixed whilst it is being used. The 
featlu'is are preferably added gradually during the 
mixing.- -A. B. S. 

Cemeni ; Process of mahinq , 11. D. Baylor, 

Sellershiirg, I rid. Assignor to leuisville Cement 
Co., Teuisvilh*, Ky. IJ.S. Pat«. (a) 1,323,952 
and (u) 1,323,053, 2.12.10. AppL, 17.3.10. 

Ce.mknt is rendered slower .setting (a) by mixing 
the cHunminutcHl cement wiili quicklime in a propor- 
tion lK*tw(H>ii 0 to 1 and 10 to 1 by weight, and 
stirring irVo the mixt 1 lr<^ tlie amount of water 
approx imaU .y necessary completely to hydrate all 
free calcium oxide, including that resulting from 
the break uj) of aluminates; or (n) by adding quick- 
lime to the cement, comminuting the mass, adding 
oily or waxy material at the same time as the water 
ncfxxssary to hydrate all the calcium oxido, and 
grinding. In the case of (n) a plastic, cement is 
obtainerl. -E. W. L. 


X.~ METALS; METALLURGY, INCLUDING 
ELECTRO-METALLURGY. 

Iron (Jei>nsit ion ; Electrolytic . W, A. Mac- 

fadyen. Faraday Soc., Doc., 1919. [Advance 
])roof. J 

Expeiumems were conducted in order to find the 
most favourable conditions for ctfccting a sub- 
stantial elcidrolytic deposition of iron upon mild 
steel, using a solution of ferrous ammonium sul- 
phate a.s electrolyte. Current was supplied from 
accumulators to ensure regularity, and the anodes 
eonsisteil of plaL's of Swedish iron. The ratio of 
the active area of anode to cathode was always 
large. The mild steel cathodes were cleaned 
thoroughly, both chemicallv and by abrasion, and 
a hlin of copper was applied before the electro- 
lytic de|>osition of iron. It was found later that 
it was i>ossible to deposit iron directly upon steel 


j if the steel had been subjected previously to an 
i acid electrolytic cleaning batli, making it tlie 
! anode instead of the cathode, as is the usual prac- 
tice.. The effect of variation in concentration and 
acidity of the electrolyte at atmospheric temjiera- 
ture showed that solutions containing 315 gnus, of 
ferrous ammonium sulf)haU> iier litre yielded de- 
posits equally a.s good with current densities as 
high as 16 amp. per sq. ft, as those obtained from 
dilute solutions (50 — 100 grms. per litre). Some 
intermediate concentrations (100— .‘JOO grms. per 
litre) eoihsisUmtly gave pittexl deposits. Trouble 
was exjKU-ienced in neutral solutions from deposits, 
presumably some form of ferrous hydroxide, which 
was almost eliminated when tho ekwLrglyte was 
acidified. The cathode eflicicncy reacho \ a maxi- 
mum (08%) whcti tlie solution was of aim t O fMll N 
acidify, and decreased progressively v%hcn the 
acidity Avas increased. After protracted use of the 
same .solution tho quality of the deposits deterio- 
raUid oAving to the accumulation of organic im- 
purities, hut it Av.‘i« found possible bo exi)el these by 
Iwiling the solution or to absorb them by means of 
Avood chareoal. Experiments made at different 
temperatures shoAved that 65'^ C-. Avas most satisfac- 
i tory, as dejmsition could he elTected from a eoncen- 
j ira ted .solution at fifty times tlie rate pos.sible in a 
I rxdd dilute solution. If the curtiuit density exceeds 
200 amps, per .sq. It. the deposit tcoids to have a 
Kpe<‘ular api)earanre and the adliesion suffers. If 
the steel haso with de])osited iron he annealed above 
■ tlio A3 point for pure iron, tho two become strongly 
welded together. Subscspieiit ciKse-liardeiiing i.s 
usually advisable to harden the lOetdrolytic iron. 

, - C. A. K. 

I h e n'ornontjanese ; Seiviny of l)}j of fluorspar 
in open-hearth furnace yraetiee. E. Goklmann, 
Stahl II. Eisen, 1919, 39, 1385—1387. 

Tn.stead of adding only a small quantity of fluorspar 
as in ordinary prai'tico for fear of damaging tho 
hearth, tlie author has addinl 1000 kilos, jmr charge 
without undue injury to tlie hearth. The greatest 
advantage of ito u.so lies in tho saving of ferro- 
manganese. The author made east stend sl.ell with 
0'6-- ()'9% Mn without the addition of ferroman- 
ganese or spiegeleiftc'ii. Tho phosphorus content 
Avus 0'1-015%, hnt other (jualities were made Avith 
a maximum of 0'04% P. It was not po.ssihle to 
jirodiKo iron Avitli carlKin as Ioav as ()T5% without 
the u.se of manganese. It is important to use a pig 
iron Avilli the highe.st possible manganese content, 

; tliis being attained if necessary by largo additions 
ol o|H'n-lioarth furnace slag to tho mixture. This 
keeps tho sulphur low, and by tho use of fluorepar u 
thick layer ot thin fluid slag is tormed, Avhich pro- 
tecte the original mangane.so in tho charge, and 
makes possible the removal of pliosphorus and part 
j of the sulphur. — T. H. Bu. 

[Sleell process; Acid electric furnace . L. B. 

Jundemuth. American Eoundry men’s A.ssoc. 

Blast Furnace and Steel Plant, 1919, 7, 595—596. 

I Tub acid proc-e.ss of steol making dilLrs from tho 
; basic process in that it is a .single slag pro(?e.ss, and 
j the sliig varies cxinsiderably both in C’omjiosition and 
. quantity. The controlling factor of tho acid process 
: scHuns to he the quantity of iron oxide pre.sent at 
, tho time the charge is melted, irrespective of the 
; method of its introduction. Before any additions 
j are made to tho charge tho molten acid slag is prin- 
j cipally a complex .silicate of iron and manganese 
' containing 50—60% 81(0^. About 90% of the man- 
j ganese in tho charge passes into tho .“lag as oxido, 
and the oxidation of the bath and of subse(|uent 
additions of mangane.so apnears to be controlled by 
the FeO coiiteuit of the slag. Iron oxide in the 
slag is not .reduced satisfactorily by the addition 
of carbon, because an acid silicate dissociates less 
easily than a basic silicate, and also iron is more 
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fltable in a silicate in which iron is the predominat- 
ing base. Further, ailica is reduced by carbon at 
the temperature attained near the arc, and the 
silicon in the metal may be increased by tliis 
reaction during a “ blow.” Iron oxide in the slag 
is reduced partially by additions of lime and man- 
ganese ore, thus enabling the ne<“essary reducing 
(onditione to bo jiroduced. A typical finishing slag 
contains SiO, 58-70 c, CaO 2r‘25%, MnO 12-01%, 
FeO 3-10?/, MgO 1-15%, Al%), .Tdo;/, P 0-W3%, 
and S 0 005% . In order to overcome the variables 
introduced by rust or oilier oxidised pro<lucts, the 
most satisfactory method Avould 1 m>i to withdraw the 
slag immediately after th(* charge is nn'lted. The 
view is express('(l tliat tin* basics electric proce.ss 
gives conditions which t<‘nd to a fewer numlier of 
inclusioiiH in the iiu'tal tlian tlu' a<id jiroeess. 

C. A. K. 

SteeJ ; .7tb7o//e/cs7i//; Ijcficren f ransversv. rail 

fis.sures, f'alcrs ami fh/ccts in fusion uu’hh in , 

H. W. Miller. Chem. and Met. Kng., 1919, 21, 
729—733. 

All the <‘videnco indicates that transverse fissures, 
flakes and inteigranular ruptures in welds are due 
to the same cause, viz., fdms of oxide, which are 
possibly ultramiiToseopic. These films are usually 
present in the ingot, and may lie produced by over- 
heating of the metal in the coursi^ of manufacture. 
When they are due to iron oxides in small (juantity 
only they may he removed by lieat treatment, as 
stated by Giolitti (this J., 1919, 289 a) and Hum- 
t’rey (Carnegie Schol. Memoirs, Iron and Steel 
Inst.. 1914, 4, 80), but this would probably not be 
IMissiule when they are caused by larger amounts 
of iron oxide. Such defects in welds as are visible 
under the microsexMX' may Ixi eliminate<l by 
thorough fusion in the welding proce ss, so as to 
bring all the oxide and dirt to the siirla e. This is 
more difficult in electric welding owing to oxidis- 
ing conditions being more pronounced, and to the 
fact that tlie metal is biding <onstantly added from 
the elcH'trode. It is pos.siblc that ultramicroscopic 
films in welds may he eliminated by lieating the 
weld in a rinlucing atmosphere. It is suggested that 
the examination of sonml rails and of those known 
to contain fissures by polishing and etching email 
sections and bending tliem under the microsc-one 
would give fnrtlier information, especially in tlie 
ease of steel showing low elongation. Experi- 
ments indicated tliat wolds made with good material 
will give from 22 to 30ii(s elongation in the weld 
when tested in a piece ^in. thick, whereas welds 
containing films of oxide, even though invisible, will 
only show an elongation of 2 to 10 . The same low 
elongation is also to IxJt observed in tli^> case of flaky 
steel and defective rails. — C. A. M. 

Steel ; Soluium iheonj of , and the influence of 

choTige.'i in corhidr conrent ration on the electrical 
resiativif y. F/. 1). CamplM'll. Faraday Soc., 
J)e<‘., 1919. [Advance i)roof.] 1 

It is Incoming r<*c(>gnised g<‘ncrally tb:it the elec- 
trical resistivity of iiietallit solutions is dependent 
on the concentration and degree of di.ssoeiation of , 
tho solutes jiLst as truly as is the eonduetivity of . 
aqueous soliitioiis, and it is only logical to expre.ss ; 
tho ooncentralions in similar terms, e.g., milatoins i 
(mgrm.-atoms) jxr c.c. Tho influence of docar- ! 
burisation of steel on tho electrical resistivity has ' 
been examined. Similar bars cut from^ steads of : 
different tvi>o were deearburised in an atmosphere j 
of moist nydrogen, and quenched, and the re- | 
sistivity of tho bars before and after decarbuiisa- j 
tion was compared with that {‘ompnted from ! 
Benedick’s formula. Benedick’s law assumes that i 
oqui-atomic concentrations in iron exert equaF.in- 
fluence on tho rceistivity, and the specific re.sistance 
under consideration must be that of steel in tho 


hardened condition. The differences found between 
tho measured and computed resistivities are so 
great that the formula cannot be considered as 
having any j)articu!ar significame. The oonclu.sions 
of Le Chatelier (this .1., 1808, 6C9) concerning the 
i inllucnco of C, Si, Mn, and Ni, are confirmed, but 
j his view that Cr, \V, and Mo have hut little in- 
I lluenco oil the resistivity of steel is not substan- 
1 tiated. If a steel, coutaining such ek'ments, which 
i possc.ss a stixniger affinity for carbon than has iron, 
i IS anni'aled, a largo part of these elements will bo 
i found in the form of })reeipitatcrl earhidcs when 
1 the metal is annealed, so that, not being in soln- 
i tion, these elements can have little effect. If the 
I steid, however, is decarhuriscM, a marked increase 
in re.sistivity is noted, due to the solution of the 
lil)(U*ate<l element in the iron. Matigaueso and 
nickel show distinctly less influence on the re- 
! si.stivitv than would lie duo to an equal atomic con- 
j centration of carbon. Figures obtained show that 
; there must, Im' some marked differences in tho con- 
i stitntion of the earhidi's in various steels. 

I -0. A.K. 

j dhrome-nirkel steels: Substitutes for . E. 

I Kothny. Stahl n Eisen, 1919, 3fl, 1311 1348. 

; Wati conditions in Germany iicx'essitated economy 
in the u.se of nickel, and an investigation was car- 
I ried out to find substitute alloy sUvls for nickel 
; and ('hroine-nickel sG'ols in bigldy stressed parts, 
j The nxjuisite properties after suitable heat treat- 
I meiit JU'c high elastic limit, gocMl elongation and 
i rodiK'tion of area even with high tenacity, high 
i resistance to impact, and fibrous fracture of loiigi- 
I tudinal and transverse G’st pieces in combination 
j with higli liMiaeity. Tlie alloying elements avail- 
j able were mangane.se and elironiinm, togctlier with 
I silicon. Tests were c-a fried out on electric and 
I Martin furnace heats first on small spc'eimeus and 
I then in some ca.ces on specimens of practical size, 

I The results sIiowcmI tliat only jilain chromium or 
I plain manganese will give the desired pro- 

I perties. Tlie (onijxisitions recomimuided are 
I 0 ()-20 0-45 r , Mn ()-4 -O’G / , Si 0-2 - ()-3 , Or 1 •() - 
j 1-3% , and CO-2--^)-4%, Si 0-2- 0-3%, Aln ES— 1-8% 
j r<‘spectiv(‘ly. Siliion-steols, (4irominm-silicon steels, 

: ami manga nes<'-silicon steels are not satisfactory for 
; tho purpose desires!. As a case-Iiardoning steel the 
; following is recomimmded : 0 Q-l- 0‘2''>' Mn 0-4— 

; O-O :, Si 0-2- 0-3V , Or O-H-El %.-.-T. Jl. Be. 

; Sctf-hnrdening steels; Critical points of . P 

I Dojean. Comptes rend., 1919, 169, 1043— 1045. 

. A DISTINCT discontinuity Ix'.twecn the formation of 
; pearlite or Iroostite, and martensite has been pre- 
I viqusly noted (this . 1 ., 1917, 9G5). The critical 
; point corresponding to the formation of tho former 
has Ixcn denoted “A,” and to the formation of 
the latter “ B.” From a study of tho ewiing 
curves of a nickel-ehromcMMiiiper skx?!, coolcsl from 
/00° to 100° G. in about 160 mins., but from 
different initial temperatures, the formation of 
martensite appears to occur in two stages, denoted 
by critical points B, and B,. The point “ A ” is 
indicatesl only when the mitial teinperatnro of 
cooling is 790° C. AVlu'n (>oolcd from 800° C., “ A ” 
is oonsid<‘rahly supfire.ssed and a second critical 
point (B,) is observed about 420° C. A further 
point (B,) occur.s at about 230° C. if tho steel is 
cooled from 850° C., and when cooled from still 
higher temperatures B, disapjiears and the point 
Bj exists alone. Tho steel is relatively soft if only 
the critical point “ A ” is in evidence during cooi- 
ing. hut becomes harder when B, predominates, 
with still greater hardening when point B, is evi- 
dent. It is concluded that the maximum hardness 
is attained in at least two stages and that for the 
same steel there are several marsensitic forms. 

— C. A. K. 
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[Steel] hydrogen cyliiulers; licsuUs of cold work' 
in() of — — . E. Bock. Stahl u. Eisen, 1919, 39, 
14137—1470. 

Mjx’hanical t-ests wero nia<lo on pieces of a 
hyOroKon cylinder which exj)loded disastrously in 
uso alt!u)Uf»;li it Inul successfully witlnstowl the 
accoptuncMi test under a pro.ssiire of 225 kilos, per 
sep cm. 'riie friiji;ments showe<l {generally longi- 
tudinal fracture, i.c., in the direction of drawing. 
The mechanical tests showe<l high elastic limit and 
small elongation and reduction ol area, and the 
elfeets of cold working were tracea!)le throughout 
the cross-section of the pieces. The Umacity was 
sabisfacTory, but brittleiic^ss was shown in bonding 
and impact tc'sta, especially on transverse specimens. 
'J’he brittleness could be removed by annealing for 
10 mins, at GOO'^ C. Microscopical examination 
s1k)\\(m 1 non-metallic inclusions elongated in the 
direction of drawing, also that the material had 
iK'cn drawn into layers. — T. 11. Bu. 

Sulphur and ehromiuni in sfrid; Determination of 

. Ji. A. Goldcnberg. Chem. and Met. Eng., 

1919, 21, G2S. 

SiTLPiii'u is determined by the ('volution metluKl 
and (4iromium by a slight modification of the silver 
nitrate-ammonium persulphate method. The 
sampler is placc'd in an Erlenim'yer llask which is 
dosed by a two-hoh'd rublx^r stopper carrying a 
thistle funnel through which sulphuric acid is 
added, and a tube loading into a vessel containing 
ammoniaeal cadmium chloride solution. Tin? sample 
is heated with tlie sulphuric acid, and when evolu- 
tion is (‘omj)lcte the cadium chloride is titrated, 
with the a{idltion of starch solution and hydro- 
chloric acid, to a d<'op blue end point with standard 
potassium iodide-ijotassuim i(Mlale solution. Kor the 
determination of chromium, nitric acid-silver 
nitrate solution is added to the' contents of the 
Erlenm('y('r flask, which are boiled gently iintil 
nitrous fumes are expelled, the mixture is diluted, 
heatcfl to boiling, ammonium persulphate solution 
is a(ld('d, and th ; boiling is ('ontiniu'd until man- 
ganese dioxitle is completely piecipitated. llydro- 
chloric acid is then add(xl to prmamt sudden boil- 
ing over and io destroy the manganese dioxide, and 
the contents of the flask are l)oil<'^l ioi about 15 
mins, until the silver chloride is coagulated. After 
cooling, notassium f('rricyanido is addeil, and the 
mixture 's titrah'd with standard ferrous 
ammonium ulpbate solution which has l>oon stan- 
dardi.sed against a siaridard steel. The method 
presents (’oiisiderablo advantage in point of time 
over the old('r permanganate proces.s, there is less 
ri.sk of inacf'Uracy through splashing, and the end 
j)oint of the titration is more definite'. Moreover, 
hy using sulphnrie arid as the sofvent in the 
sulfiluir determination the ditficnlty experienecd 
when using hydrochloric acid of acid fumes parsing 
into the cadmiiiim solution and causing loss of 
ammonia by volatilisation as ammonium chloride 
is obviatiKl.— S. S. A. 

Steel; Determination of gas in . P. OlxrhofTer 

and A. Beutell. Staid u. Ki.seii, 1919, 39, I5H4 — 
1590. 

Tjik gases dissolvesl in iron and steel are deter- 
mined by means of a new apparatus consi.sting of a 
quartz tube in a magnesia crucible heated ex- 
ternally by an eleetri*^ furnace and exhanstcrl 
to a vacuum by means of a mereury pump. 
Steel together with twice its weight of a 50/50 tin- 
antimony alloy is placed in the tiilK>, wdiich i.s then 
exhausted ami heated to a tempiu’atiire of llOO"^ C. 
In 80—40 mins, the whole of the dissolved gas is 
evolved. This is then collected and analysed. 
A numfK'r of samplo.s of a(ud and basic steels both 
before and after deoxidation and at various in- 
tervals of casting were examined. Tho composition 


of the ovolve<i gases varied within tho following 
limits: CO, 0— IG-l./, CO 4.T7— 887%, 11, 3'8— 
41’0,', N, r8— 27'9%. I’ho volume of gas evolved 
r:ing(‘d from 887 e.c. per lUO gnus, of steel in the 
e;uso of a basic steel to 195 c.e. per lUO grm.s. in the 
ease of an acid steel. Deoxidising reduced tho 
volume of gas in acid sh't'l and iiu reused it in basic 
st/ccl. llolling an acid steel (limiiiishcd tlu' amoinit 
of gas evolved from 118 e.e. to (38 e.c jicr 100 gmus. 

J. W. 1). 

Suahing pits; Kleet rie.ull y heated in the steel 

industry. T. F. Baily. Aiuer. iron and Steel 
Inst., May, 1919. Chem. and Met. J^hig., 1919, 
21, 624 &27. 

' For heating op('rations subs<'(iuent to melting and 
refining, eh'etrieally heated furnaces filed con- 
siderable. saving of labour as compared with fuel- 
fired furnaces, and on account of the great(‘r pre- 
cision of tho treatment the poreentag(.' of material 
I rejected through defective heat treatment :is much 
lower. Thus, in electrically heated soaking pits, 
although the fuel cost is higher than in fiiel-fiixxl 
pits, tlie material [)r(xlucsHi i.s not so liable to 
defects causi'd hy lack of uniformity iu tlie tem- 
peratuiai of tlu'. heated ingot, exe<'.ssive oxidation 
■ of the ingot, and the lik(>. The author describes 
: a eoiitinuous type of electric reheating furnaco 
i adaiited for rolling mills of relatively small 
I eapaciti<\s or for reheating st<x*l of high quality, and 
: a conihined fuel and electric furnace suitable for 
; dealing with a. large tonnage. For exact work in 
annealing, hardening, and other heat treatment 
tlie higher fuel C4>st of eloetrio heating plant is 
: more than compensated hy the superiority of the 
I material produced. — H. S. A. 

Kl eel lie rotating furnace; The Jtoofh — — [for 
melting metids], C. 11. Booth. Amer. Inst. 
(4icm. Eng., June, 1919. Cht'iu. and Met. Eng., 

! 1919, 21, 636—638. 

! Tiir furnae+(, which is built in several sizes, eom- 
I prises a shell arried on motor-driven rollers work- 
; ing without gearing in tracks on tho ushell, and is 
i arranged to revolve at the rate of two revolutions 
j per minute. Tho current is carried to the elec- 
1 trode^i by short pieces of flexible cable w'hich coii- 
lu'ct to the track and the curroni is siijiplied to 
I the tracks by shoos which pix^ss against them and 
S form a sliding contact. Toe electrodes are regu- 
i lat('d in the' smaller furnac('s hy hand screws and 
j in larger plant automatically. The lining is made 
j with as few joints n-s jiossible and the door is in 
i one piece with a hole in the centre to admit the 
<'l('ctr()d<'. In this type of furnace graphite elec- 
liHsh'S aix' used on account of their greater con- 
ductivity. Tlie furnace and electrical connections 
are simple in design, the eliarge is uniformly mixed, 
and the cost of operation and njikeop charges are 
; hev. S. 8. A. 

Melting non-ferrous metids and their allays in the 
electric furnaee. E. F. Collins. C'lii'iu. and M('t. 
Eng., 1019, 21, 678—1)79. 

TiiK re(iiiirements for melting non-f(*rrous notnls 
and tlu'ir alloys are eontinnity of operation, 

' freedom from oxidation and volatilisation, that the 
i slags should not mix hut be easily removable, and 
■ that the filrnace and its aimosplu're should be 
I entirely free from vsulpliiir. The transfer of heat 
I is best ac(S)niplish€'d by radiation to the top of the 
i hath and ('ondnction to the bottom. The best typo 
of fnrnaeo is one in whieli a readily controllable 
amount of neat is generated between a fixed and a 
movable electrode, tho distance l)etween them lieing 
inaintainetl so tlmt they give rise to many chains 
of series and multiple contact or resistance areas, 
enveloping adjacent eicc'trodo faces. This ty^ is 
described in detail. Comparative costs of melting 

l^.v . 
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lin electric and fuel-fired furnaces are tabulated 
and sources of loss in each type are outlined. From 
a summary of the results obtaiiuni the author con- 
cludes that for brass melting the electric furnace 
is superior. — W. J. W. 

Ahiniinium. corrosion as affected by basic piymciits. 
H. A. Gardner. Paint Manufacturers’ Assoc*., 
II. S. A., Circ. No. 79. Dec., 1919. 2 pp. 

Undeu severe conditions of exj)()sure, aluminium 
shows very rapi<l corrosion, rcssulting in a rough 
surface to wliich soot will iidhere tenaciously. Pig- 
ments of a basic nature, i.c., nd lead, wliite lead, 
zinc oxide, etc., when ground in water etch alu- 
ni'inium rapidly, whilst .siliciitiis earth and otluu- 
neutral crystalline {ligriKuits have no such -action. 
Thus, if ylumiuium surfairt's for such purposes as 
automobile bodies, cle., lj<\ jirinuHl with a paint 
compo.setl of a mixture of basii* pigments and 
silicious 4‘artli pigments, under favourable condi- 
tions, etching of the surface with production of a 
firm foundation for succeeding coats will take 
place. Progressive corrosion could be inhibitcHl by 
application of many outer coatAS. For other forms 
of alum.niiim whicli may Ix' exposed to the weather, 
the us<‘ of .a high-gradi' sfiar varnish is recom- 
ineiuled to obviate obscuration of the bright eolour 
of the metal. — do 

Metal dc])Osits; Measii rrninif of the inininiuni 
thickness of — by ih>^ir elect ronodive force. S. 
Procopiu. Compti's nuid., 1919, 169, 1030 — 1031. 
When zinc is deposited upon an electropositive 
metal the E.M.F. diminishes rapidly at first and 
more slowly lati'r. If the current is stopped, the 
deposited lay<‘r dissolves and gives rise to a counter 
E.M.F. which gradually increaws to a point at 
which a sharp increase^ take« place. Thus, with a 
deposit of zinc d'T) jiu in thickness, on pl.irinum, the 
E.M.F, after stopping the current increa.ses from 
0*011 to 0*14 volt in 7 mins., to 0'85 in 8 mins., and 
to 1*02 volts in 9 mins. Tf deposits of more than 
minimum thickness are allowed to dis.solve and a 
curve is drawn with the thickness of the metal as 
abscissie ami tlu' tinu' taken to reach the break in 
the E.M.F. as oi Jinatas, a point is obtained which 
represent, s the minimum thickness deixisited 
olectrolyticnlly, assuming the F.M.F. to be set up 
as swKin as the metal i.s deposit<*d. If solution only 
of the metal occurred the curves representing the 
thickness of the deposit ! time, would bo of equal 
inclination to the alxscis.sa, but this is not the 
ease ; — 


.Metal on which zinc is (leix)3jte(l. 


Al. 

I’t. 

Fe. 

A«. 

Cu. 

Ni. 

Tanf^ent of ariKlo .. 0-13 

Minimum thickness of 

0-24 

0-3 1 

0 4 

0-7 

11 

zinc deposit . . 0 3 

0-S 

1-6 ' 

2-8 

4-2 ' 

4-8 


The varying values for the minimum thickne.ss of 
a zinc deposit on dilferent inet:il.s are explained by 
the extent of diffusion of the zinc layer into the 
underlying rnetal, or by an alloying action l)etween 
the two metals.— C. A. K. 

Antimony ores; Treatiny . G. P. Ilulst. 

Arner. Inst. Min. and Met. Eng., isept., 1919. 

Chom. and Met. Eng., 1919, 21, 727. 

The demand for antimony for shr.ipnel during the 
war made it profitable to work ores eontaining as 
little as 20% Sb, and many small mines were 
openf3d. Low-grado suljihide ores (20 — 45% Sb) 
wore produced in Nevada, California, Idaho, Utah, 
and Mexico, whilst the principal oxide ore.s came 
from Mexico and Oregon. High-grade sulphide 
ores (stibnite) with 65^0% Sb were imported 
into the United States from Bolivia, China, and 


I Alaska. The ores were mixed with waste material 
j such as battery plates, lead oxide, paint, etc., to 
; furnisli tlio necessary lead, and were treated in 
I residue and bljust furnaces. The charges consisted 
i of various sul])hide ores, containing 20 — 60% Sb 
■ and 6™45'/Si(K, or of oxide ores with 20 — 40% Sb 
and 10 — 45% SiO^. All ores containing silver (e.f/., 

; 34*0%,) wer(5 treaUxl in the residue furnace, the 
sulphur, iron, and eopper-forming matte contain- 
! ing part of tlu' silver, whilst tho bulk of the latter 
' was found in tlie le.ad bullion. Tho antimony slag 
was .sufficiently low in silver to justify its being 
smelted in the blast furnace to antimonial lead. 
Owing to the high proportion of zinc and arsenic in 
lead refinery hy-pioflucts a slag was used (.“ontain- 
ing;— SiOj, 20%: FeO, 40%; and CaO and ZnO, 
20 — 24%. Tho average amounts of antimony and 
lend in the slag wore O OO and 2*36% respectively. 
The blast furnace loss was 2*4% Sb and 1*5% Pb. 
Tho furnace charge varied from 2500 to 3000 lb., and 
ihe coke ratio was 13%. Blast pressure was main- 
taimsl at 10—12 oz. Tho two fiirnaees smelted 
00 - 90 tons of material per day, and produced 
;l() 35 tons of antimonial lead of tho following 
nv('rage composition;- ■ Sh, 13*00; Cu, 0*15; As, 
0*75: and Pb 80* 1 %.— C. A. M. 

Le<id-sodin)n-}nercnry and lead-sodinni-tin alloys. 

'1% Goebel. Z. Ver. dents. Ing., 1919, 424 — 130. 

Cheni.-Zeit., 1919, 13, Bop., 312. 

When an alloy of le:id, sodium, and mercury is cast 
in a cobl mould, “ pipes ” are formed in the cast- 
ing. The.‘^e “ pipes ” are more pronounersl the 
grc'akm the mercury content of tho alloy, and the 
more lu'arly tho ])ercentage of sodium present 
ajiproximates to an average value of 2 — 3%,, There 
is very little pi|X's formation if the alloy -is poured 
into a warm mould. The maximum value of tho 
b aril ness of a bnuUsodium-mcrcury alloy (.‘ontaining 
1*8 I Na is the same as tlu^ maximum hardness of a 
lead-.sodium or a lead-sodium-tin alloy containing 
0*8' Na. In the c;ise of lead-.sodi urn-mercury and 
b'ad-sodium-tin alloys, the same hardness is 
olitained with a larger percentage of sodium 
juesent than in tho ease of the binary lead-sodium 
alloys. The tonacity of these latter alloys is con- 
siderably inereas<-‘d by addition of tin. Tlio 
tenacity of tin* lead-sod ium-merciiry and lead- 
.sodium-tin alloys diminisluvs with increase in tho 
perc(‘ntage of sodium present. Lead-sodium- 
mercury alloys i-ontaining 1 % — 2% Na, on account 
of tlicir hardness and tlie small tendency to craijk 
wliieh they exhibit, are specially suitahlo for use 
as bearing metals.- ,1. S. G. T. 

Cobalt : Passirih, of . 11. G. Byers and C. W. 

Thing. J. Anier. Chem. Soc., 1919, 41, 1902-— 
1908. 

When cobalt is ii.sed as anode in tho electrolysis of 
002A’^ sulpliurie acid or .srHlium sulphate at 0° C. 
it iKMjorues jia.ssive if a high current density ns 
employed, hut if a low current density is used it 
remaius aclive and passes into solution. When 
pota.ssium bichromato is jiresent cobalt readily 
assuiiH^s tlu^ passive condition under all circum- 
stances. It dilfers from iron and nickel mainly in 
the fact that it will not become passive when used 
as anodo with low current density, but if it has 
once assumed the passive condition it will remain 
so even though tho eiirront density is reducc'd. (vSoe 
also J. Cheni. Soc., Eeh., 1920.)— J. F. S. 

Metals; Atomic .sfructure of in solid solution. 

A. L. Foild. (3u‘m. and INfet. Eng., 1919, 21, 
5CG-570. 

Solid solution alloys, comprising hardened steels 
and electrical resistance alloys, differ in physical 
properticH from their components. They probably 
are analogous to supercooled liijuids with the same 



Vol, XXXIX., ^I 0 . 8.1 Cl, X.— metals ; METALLURGY, INCLUDING ELECTRO-METALLURGY. 117 a 


atomic striiciuro as the molton metals, and they do, 
in fact, approach the latter in similarity of pro- I 
pertios such UvS electrical resistance and tempera- j 
turc coeliicient of resistance. The formation of an ■ 
amorphous pha.so is assumed and is confirmed by 
experiments on tlie si>ecific resistance of nickel- i 
chromium and {.^old-silver alloys. The liardness of . 
alloys is also duo to the preRen(‘e of amorphous j 
metal. Klectrical methods of examination of 
metals are recommended. — W. J. W. 

Cofif/ulation [of (joUl sols\. A. West{>:ren. Arkiv 
Ciiom. Min. Ceo., 1917 -18, 7, No. fJ, 1 — 30. : 

Tlie velocity of eoaKuIation hy means of electrolytes ' 
is independent of tlie size of the colloidal particles. 
The velocity of coagulation l)y means of electrolytes ' 
is greater the larger the migration velocity of the , 
the anion. The depen<len(.‘(‘ of the velocity of 
coagulation on the temperature is duo both to the 
change in the velocity of the Tlrownian movement 
and to the change in the specific coagulation nower 
of the elcctrolvto with t<miperaturo. (See also J. 
Chem. Soc., Feb., 1920.)— J. F. S. 

lief rdc tori fa in iron (ind steel imlnstriea. Nesbitt 
and Bell. See Vlll. I 

ll\/dro(jcn overvollaqe . Maclnnes and Contiori. i 

See XI. ' i 

Gidranised iron. Gardner. See XT IF. 

lilaat-fnrnace rraste (jasea as fertiliser, lliedel. 
Sec XVI. 

ThennuL ej;2mnsion. Gray. See XXIIl. I 

Thcniial analt/sis. Merica. »S'cc XXIIl. j 

Patknts. I 

(-ast-iron; Itefinimj . 11. Barnes, Assignor te ; 

B. H. GeiiU!r, Cliattanooga, Tenn. U.S. Pat. j 

I, 822,r)lG, 25.11.19. Appl., 0.2.19. ! 

Pi(;-iuoN is iiH’lUd in a chamber having a curved ; 
and tapering bottom portion and run direct into the j 
rear end of a refining chamber, at the front end 
of which is a gas producer. Bear blast pipes, with 
internal fuel jet pipes, project downw .ids ami rear- 
wards into the bottom of the melting chandler, and j 
front hla.st pipes project in a similar manner into 
the freii. end portion of tlie refining chamber above 
the heari'. — E. W. L. i 

Alloy steel; Surfacc-stahle . P. A. E. Arm- ■ 

strong, Loudonvillc, N.Y. U.S. Pat. 1,322,511, 
25.11.19. Appl., 24.5.19. 

An alloy steel of high surface stability contains I 
3 — 50 Cr and 0'.5 — 3‘5% C. The carbon content ; 
must not lie? more than 10% of the chromium ! 
and silicon together if the latter bo less than 13%, , 
or more than i6'6% if the chromium plus silicon bo ; 
more than 13% . Silicon (5 — 8%) should be present ■ 
to the extent of over twice the carbon content, and 
silicon and chromiuin togetlier between 5 and 58%. 

— C. A. K. ! 

Magnesium; ]*roccss of electrodepositim/ . ' 

G. O. Seward, New York. Eng. Pat. 120,908, 

II. 11.18. (Appl. 18,467/18.) Int. Conv., 19.11.17. 

See U.S. Pats. 1,310,149—50 of 1919; this J., 1919, 
643 a. The molten elec trolytic hath contains mag- 
nesium, sodium, and barium tluorides, and has sp, 
gr. above 3 and preferably approximating 4. 

Crucihle furnaces. W. A. Shilton and R. A. i 
Munden, Coventry. Eng. Pat. 135,620, 17.10.18. 
(Appl. 19,810/18.) I 

A CRUCIBLE furnace, heated by gas or hydrocarbons, I 
is fitted with a cover having a central opening for | 
the escape of the hot gases from the furnace. The 


cover contains an annular air tliamber through 
whicFi air for combustion at the burner is circulated 
and preheattHl, and the refractory slab forming the 
iiottom of the cover may Ik> sliaiKsl so as to direct 
the hot gases into the crucihle. — C. A. K, 

Klevtric arc shaft furnaces. J. Bihhy, London. 

Eng. Pat. 135,905, 28.11.18. (Appl. ^19,671 / 18.) 
In furnaces of the type having a crucihle sur- 
mounted by a shaft, from which gast's are with- 
drawn and re-introduced into the crucihle portion 
for cooling purposes, coal dust or other finely- 
divided cairhonaccHUis material is caused to enter 
with the gases in order to rc'diico the oxidation of 
the electrodc-s. Thc^ endothermic reaction between 
the caf^xui and the carbon dioxide in the gasc’s also 
increases the. cooling etrect.- 'C. A, K. 

Furnace ; Mct(il-m citing . L. C. Ilarvey, 

Maldcm. Eng. Pat. 136,213, 12.11.18. (Appl. 
18,529/18.) 

A Ki’iiNACE, capable of l)eing roc'kcHi, is fitted with a 
ch.arging tube through the arch, which allows the 
charge to Fhc fed underneath the slag covering 
molten metal on the furnace bottom. The central 
imrtion of the bed of the furnace is level, and one 
end inelines gradually to a pouring spout for the 
comph'te removal of metal and slag. The opposite 
end of the bed has a sliarp inclination adapted for 
the agitation of the metal during rocking, and a 
tubular spout, dipping below the surface of the 
metal, allows the witlicirawal of small quantities of 
molten metal free from slag. — C. A. K. 

Furnaces [for heat treatment]. 11. Fuller, Man- 
chesIcT, and B. A. Bedford, Sheffield. Eng. Pat. 
136,270, 12.12.18. (Api)l. 20,739/18.) 

For the temiiering of steels by the salt hath pro- 
ec'ss, two crucibles monntc'd in a single furnace 
casing are employed. One of the orucibles is heated 
in the usual manner hy one or more gas burners, 
and the second is heated wholly, or partly, hy the 
hot products of comhiistiou passing from the first 
crucible chamber. — G. A. Iv. 

Alloys of coppeCy zinc, and lead; Manufacture of 
— ^ J. P. A rend, Doinuuddange, Luxembourg. 

Eng. Pat. 135,702, 31.1.19. (Appl. 2495/19.) 

The alloys contain copper and zinc in about the 
same proportion as for brass (15 — 45 Zn, 85 — 55 Cu) 
togetlier with a quantity of lead {e.g., 10 — 60%) 
in excess of that necessary for the formation of a 
saturated solution of lead in the other metals. The 
exce.ss of lead renders the alloys plastic and suitablo 
for the con.struction of hearings. The alloys po.s8e88 
the physical qualities of phosphor bronze. — C. A. K. 

Cast metal ohjccts; Process of producing . 

E. C. B. Marks, London. From Kohler Co., 
Kohler, Wis., U.S. A. Eng. Pat. 135,893, 1.12.19. 
(Appl. 17,734/18.) 

Metai. moulds are coai(‘d with a material consisting 
of 88% of quartz, 10% of white clay, and 2% of 
borax, which is applied by means of a spray and 
arts as a heat insulator, thereby protecting the 
casting from chilling. — J. W. D. 

(Uipper-alu mi Ilium cdloy. W. J. Haywood, London. 

Eng. Pat. 135,963, 10.12.18. (Appl. 20,550/18.) 

A COPPER aluminium bronze containing 6'2 — 11*0% 
Al, 0-5— 5-0% Eo, O-l— 6-0% Ni, O'OO— 1-0% Ti, and 
003—30% Mn.— J. W. D. 

Jjead and silver from stdphide ores and incfallurgi- 

cal products; Itccovcry of . Amalgamated 

Zinc (De Bavuy’.s), Ltd., Melbourne, Australia, 
and S. Ganelin, Brooklyn, N.Y., U.S. A. Eng. 
Pat 135,968, 12.12.18. (Appl. 20,761/18.) 

The ore is heated ii a closed furnace with zinc 
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chloride, and the load and silver chlorides in the ' 
product are either extracted together with a cold ■ 
concentrated brine solution or a brine solution con- ; 
taiiiiiig cupric or ferric chloride, or extractcKl 
separately by leaching out the lead cliloridc with 
hot concentrated brine containing d— 4% of zinc 
chloride and removing the silver chloride with a ; 
cyanide solution or a hrino solution containing 
2 — 4% of ferric chloride. Zinc-free lead is re- 
covered by crystallisation of the ( hloride and 
remelting of the crystals in a bath of zinc chlorid<‘ 
in the ])resence of molten lead and zinc, when zim* 
chloride is formed and pure lead tai)ped off. 

— J. W. ]). 

Wintering conernf rates^ (U.'itilling sJuilr, (i%il (he i 

like ; A pixinif IIS fur . J. .M. Herginnd, Juid- 

vika, Sweden. Eng. Pat. 136,076, 17.4.19. 

(Appl. 9903/ 19.) 

A iior.LOW cylinder divided into compartments by 
radial i)artitions, is monnfa'd on a horizontal hollow 
shaft. Shallow tiays witli perforated bottoms are ; 
fitted in the separate compartments at the peri- 
phery of the drum, and are adapted to receive 
material to he heat<sl as th<‘ drum rotates. Suction j 
is aj)plied to th(‘ central shaft and slots on the ■ 
upper portion allow air to l)c drawn through each j 
compartment in turn as it i)asses over the opening. : 
An ignition appliance, c.g., a firc-graU‘, in contact 
with the drum, is fixed near to the fe('d hopper. ^ 
(luide-platos allow of the convenient feeding into 
the sintering trays, and of the discharge of the 
material aft('r heating.- -C. A. K. 

Ores; Concent ml ion of . S. Tucker. E. Kdser, ; 

and Mineral.s Separation, Ltd., London. Eng. 
Pat. 136,255, 10.12.18. (Appl. 20,541/18.) 

In a froth-flotation process the mineral separating ■ 
agent consists of a mixture of a soap solution with ; 
an alkali sulphide or a mixltire of the ingredients . 
lUN^essary to produce soluble soaps and alkali sid- 
phides. Such a mixture m.ay be formerl, for 
example, by treating an alkali hydroxide or car- | 
bonate with sulphur and adding a fattv acid. 1 

- C. A. K. I 

Flotation apparatus and process. AV. L. Ziegler, i 
Sunset, Idaho. U.S. Pat 1,324,139, 9.12.19. ‘ 
Appl., 4.4.17. ■ 

A FLOTATION jjroe^'ss f()]- the treatment of ore pulp ' 
composed of a mixturt‘ of or»» in fine division, water, ' 
and a frothing agent, consists in injecting air into i 
an upwardly moving column of the pulp to prorluce 
a body of froth at the top, and beating the froth ' 
in a confined space at the top (jf the column as it 
leaves the (‘olumn so as to luvak up the larger air i 
hubbies and j)r()duc(' a creamy froth whilst i^rmit- i 
ting the excess of air to escape. The froth and the 
gaiigue are then separated.— G. E. M. 

Heat-treating and quenching device. T. F. Jlaily 
and F. T. Cope, Assignors to The Electric Fur- 
naco Co., Alliance, ()hio. U.S. Pat. 1,322,750, 
25.11.19. Appl., 12.8.18. 

A QUENcniNC tank is located liencath, and exUnids : 
beyond one side of, a vertical furnace. Article.s to | 
be treated are carrieil on a. track above the tank, i 
and raised into the furnace, aft/erward<» lieing dis- ■ 
charged into the tank, in which they may be held | 
suspended from the track. -C. A. K. | 

Gold; Method of recovering . 11. Thayer, Phila- : 

delphia, Pa. U.S. Pat. 1,323,124, 25.11.19. 
Appl., 9.7.18. 

Colloidal gold-bearing sands or ground rock ores ; 
containing colloidal gold are roasted in presence of i 
an alkali, to render the gold more readily recover- ! 
able.-^. A. K. 


Cynniding process; Electrolytic . W. A. 

Uus-scy, Oakland, Cal., Assignor to J. H. Ailing 
and F. M. Wright, San Francisco, Cal. U.S. 
Pat. 1,324,352, 9.12.19. Appl., 15.4.13. Renewed 
17.4.19. 

.Mrtal-ukaiuno material is mixed with a solution of 
.sodium cyanide together with a halogen sodium 
compound, and the solution is clectrolysedj using a 
mercury cathode. A current of sufficient intensity 
to form a halogen-cyanogen compound and sodium 
is employed, and the metallic sodium is removed 
from the action of the current. — C. A, K. 

Solder; Aluininiiim . C. L. Bonsteel, Moose 

.law, Sask., Canada. U.S. Pat. 1,323,520, 2.12.19. 
Appl., 11.1.19. 

An aluminium solder comprising a mixture of 29 lb. 
of tin, II lb. of zinc., 2 lb. of phosphor-tin, 2 lb. of 
aluminium, and 2 grains of bismuth. — C. A. K. 

Metids; Precipitation of from solutions. A. 

Gordon, Johannesburg, Transvaal. U.S. Pat. 
1,323,588 , 2.12.19. Appl., 18.2.18. 

Metals are precipitate<l from solutions by means 
of amalgamated aluminium. — E. AV. L. 

.llloi/. A. Cohn, New York. ILS. Pats, (a) 
1,323.833 and (a) 1,323,834, 2.12.19. Appl., (a) 
2.5.19 and (lO 6.6.19. 

(a) 1’ue alloy contains platinum together with from 
1 — 15 of gohl. (a) The alloy contains an excess 
of r«*finc<l iilatinum, together with iridium and gold. 

A. E. D. 


Oxidation of inotten metal; Method of preventing 
• - F. F. McIntosh, Glen Osborn, Pa. .U.S. 
Pat. 1,324,458, 9.12.19. Appl., 29.5.19. 

AAJfKN the metal is being poure<i a protecting 
l)lank<*t of non-oxidising vapour heavier than air 
is generafed by the heat of the metal from a sub- 
stanc<‘ w'liich is li<juid at atmospheric temperatures 
and pn'ssuri's. — J. AV. 1). 

Coating inelals with mercury; }fethod of . 

J. P. A. .McCoy, AVilkinsburg, Pa., Assignor to 
Westinghouse Electric and Manufacturing Co. 
U.S. Pat. 1,324,835. 16.12.19. Appl., 12.4.15. 

The surface of a piece of tin is coated with mercury 
and the mercury transferrerl from the tin to the 
surface to l)e coated by i)lacing the coated surface 
of the tin, wet with hydrochloric acid, upon the 
surface to be coaterl, rubbing the two surf aces 
together, and removing the tin and acid. — J. AV. D. 


Hardness of metals on the Brinetl systern; Portable 
spring-aetuated deviees for testing the — 
F. C. Eairliolnie, AV. H. Hatfield, and G. iStnn- 
field, Sheffield. Eng. Pat. 136,129, 22.8.19. 
(Appl. 20,617/19.) 

Steel ; Apparatus for the jiroduction of directly 

from pig iron. A. Nielsen, Copenhagen. U.S. 
Pat. 1,318,906, 14.10.19. Appl., 6.8.10. 

See Ger. Pat. 313,750 of 1917 ; this J., 1920, 29 a. 

M anaganese and its alloys; Manufacture of in 

the elertrir furnace. C. L. Lenior, Arrcaii, 
France. Eng. Pat. 126,303, 30.4.19. (Appl. 
10,755/19.) Int. Conv., 8.1.14. 

See Fr. Pat. 474,927 of 1914; this J., 1915, 1099. 


Alkidi sulphides [and iron]. Eng. Pat. 129,629. 
See VII. 
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XI.--ELECTRO-CHEMISTRY. 


Temperature rajuMor; [Electnc] furnace 
W. P. White and L. H. Adams. J hys. 
1919, 14, 44— IS. 




By inakinp; tho lmatin<r coil of an cloctric furnace 
ono arm of a Wlioatslono bridge and combining 
tbi.s with a galvanometer regulator, thus ke<^j)ing 
tlm re.dstance of the coil (onstant, tho temjK'ratero 
of electric furnaces may bo kept constant. Ino 
device is effectivo regardless of variatioms in the 
current supply and reipiires no attention, particu- 
larly in tho cace of furnaces which are not directly 
influenced by tho temperature of tho room or where 
tho surrounding air is kept constant. 4 ho arrangc- 
inent operates as follows : Changi>a in the tempera- 
turo of tho furuaco and con.seiiuently in tho re- 
sistance of tho heating coil operate a Ixmm which 
eitlier hits or misses a contact maker which controls 
a suitable relay. This relay operates a larger 
magnet which controlis the main current. The 
power available in this regulator is very large, 
nothing has to be inserted in 'the furnace cavity, 
and tluM-o is practically no lag. By means of this 
regulator furnaces at temiieratures between 
50(P V. and 1 100° V. may be kept esmstant to 0T° 
for hours. — J. F. S. 


Electrode; The S'kleriterij self-hahiuu continuous i 

. J. W. Kichards. 4'rans. Amer. Electro- | 

chein. Hoc., 1920, 1—15. [Advance copy.] i 

An unbaked I'lecLrodo mixture of coke, anthracite, i 
Iiitcli, and tar is fed continuously to the furnace, ! 
and the mass is baked by heat conducted from the j 
lower end of the electrofle, or by the heat con- j 
trihiited by hot gases or by radiation, or by heat , 
derived from the passage of current througJi the i 
baked portion. Tlie electrode mixture is stamped | 
into an iron casing, and new roctions of the casing j 
are bolted, riveted, or welded to the upper part of ] 
the casing as re(|uired. The thin ('using may lie i 
jirovided with internal perforated jirojecting ribs, : 
the casing tlun- iwTving to .support the unl)ak<‘d | 
mixture, to reinforce mechanically the unbaked | 
portion, and to facilitate the passage of curiTiit i 
from the ('!( ( trode holder to tlie electrode. The j 
holder encircles the iron casing ncai tne roof of j 
the furnace, and the linking usually begins a short i 
distance above the electrode hohh'r. Tho baked j 
carbon i.^ hard, densty and of the quality of | 
previously- h ikcMl carbon; the u.s4^ of the elect rod e,s I 
improves the regularity of running of electric j 
furnaces, and they are cheaper than ordinary i 
<*arh()n electrodes in furmuc's in which tliev can Ixi i 
u.si‘d. Jl. N. 


Electrnchcniirol jooduction of organic' compounds ; 

('oinmercial jiossihilifics in . C. J. Thateher. : 

Amer. Kl('-ctr<M'luMn. Soc., Sept., 1919. Chem. ! 
and Met. Eng., 1919, 12, Odd— 1366. ! 


ing the evolution of hydrogen brings about changes 
in the rate of reaction and in the reaction efficiency 
which are in the direction expected from the change 
of hydrogen overvoltage with ]>ressure. These in- 
clude a decrease in the rate of solution of metals 
ill electrolytes, an increase in the efficiency of re- 
duction by metals, and an increased effici('ncy of 
metal deposition. — J. F. S. 

Colloids; New method of electric siiuthcsis of . 

T. Svedherg. Med. K. Ntetensk. Nohelinst., 19li^, 
5, No. 10, 1 IH. 

Higiii.y disperse gold and silver sols may Ixi 
obtaiiH'd by the following method: A (piart/. tul)e, 

J mm. diani., in which a small hole is borc'd carries 
two electrodes which enter at the top and Imttem 
and are arranged so that the arc will be foriiUKl 
o()po.site the liole. A current of nitrogen enters the 
(piartz tiilm hot!) at the top and at the Imttom. 
This tube is placed in a glass jar ket, whidi contains 
about 30 c.c. of the dispersion medium (alcohol), 
and which in its turn is surrounded by a cooling 
jacket containing ice and salt or solid carbon 
dioxide and alcohol. An electromagnet is jilaml 
with its poles on either side of tho small hole in 
the quartz tul>e. The current (1 amp., 220 volte) 
is .switched on and an arc of the usual lyjie appears 
for about a second, then, owing to the melting of 
the lower elcctrodt' (anode), th(‘ quarlK tulie becomes 
somewhat stepped and tlie electrode is protected 
from the disj)ersion medium; the arc becomes a 
jK)inted flame, and this is drawn through the holo 
in tlu' tulw'. by the action of the magnet. Metallic 
clouds ajipear and are absorbed by the disj)ersioii 
medium. — J. F. S. 

Fixation of nitrogen, Biunor and Baorfuss. f^eeWl. 

(ddorine, and <dkati. Chaleyer. See VII. 

FJlecfroh/sis of alkali chlorides. Briner and others. 
See VII. 

Electrolytic esfhnation of halogens, Reedy. See VII. 

Perchlorate. Williams, See VII. 

Pidassium permanganate. Thompson. See VII. 

Lead peroxide. Palmaer. See VII. 

J*assivity of coholt, Byers and Thing. »SVe X. 

Electric rotating furnacl\ Booth. See X. 

Potentiometers. White. See XXI 1 1. 

Elect romet ric titration. (1) Treadwell. (2) Tread- 
Avell and Weiss. Sex XX 111. 

Elect rot utic estimation of anions. Lasjila. See 
XXlll. 


Tiifi advant.-iges of and ohjcction.s to the adoption 
of eh^ctro-clnunical nu'thods of prcxlueing organic 
compounds are enuiiK'ratcd, and the catalytic' 
pror>ess<'s involved and the use and nature of 
the diaphragms used arc briefly di.scu.s.sed. Sug- 
gestioms for processes of commercial practic- i 
ability include manufaeture of alcohol, aldohyd('s, 
azo and hydrazo compounds, dye.stuffs of the 
triphenylmethanc ty])e, sulpho acids, etc. Hie 
industry has rcaclu'd i s greatest development in 
Gormany, — W, J. W. 

Hydrogen overvoltage. II. Applications of its 
variation irifh. pressure to reduction, metal solu- 
tion and ileposition. 0 . A. IMacInnes and A. W. 
Gontieri. ,1. Amer. Cliem, Soc., 3919, 41, 2013 — 
2019. 

A CHANGE in pressure on chemical reactions involv- 


Patf.nts. 

Eleclric furnaces, E. and W. AVaring, Sheflield. 
Eng. Pat. 135,674, 31.12.18. (Appl. 21,863/18.) 

The furnace is provide<l with a circular undulating 
hearth sloping downwards from the walls into a 
rc-cess, and rising again to a projix'tion extending 
upw.irds in the centre of tho hearth. The electrodes 
; are arranged in three sets of groups, one set of 
I groups in tho outermost higher part of the hearth, 

: an iiitormediato .sot of groups in tho lower part of 
' an undulation nearer the centre, and a central set 
of group.s ra-diating from the (xmtre and extending 
iK^twtMin groups of tho intermediate set. Tho 
eleetnxlea arc grouped in such a manner that tho 
j largest niiml)or and smallest size are in the outer- 
j most groups, with a .smaller nuuil>er of larger elec- 
trodes in the groups luMirost the centre, and in tho 
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radiating groups the largest electrodes arc also 
nearest the centre of the hearth. A number of 
electrodes may be interconnected upon a water- 
cooled box or frame to form a group, and any 
number of the boxes or frames may Iwi int(;rcon- 
nccted by water pipOvS to form asiiigio water-cooled 
system, A three-phase supply system is connected 
in delta, in such a manner that each outer main is 
eonriected to a seri<^ of groups of electrodtss con- 
sisting of intermediate groups alternating with : 
outermost groups, each series being closed upon 
ibsolf to form a single electrode. 'I'he inner main is ; 
directly connected to one of tin* central set of , 
groups, which arti interconnected amongst them- j 
solves to form the third electro<lo, the sides of tlio j 
delta being foriiu'd Ihrough the molten material. j 

— B. N. I 

Eivi'trir. j\irn<icc. F. .1 acoviello, Milan, Italy. | 
U.S. Pat. l,:i21,ir>G, 11.12.19. Appl., d.l.lO. | 

• Tiik material to he lu-ated is contained in a number I 
of cup-shaj)od vessels arranged in line, and ; 
w'parate<l by and embedded in powdered material 
of low electrical conductivity. The vavssels them- 
selves have a relatively liigh electrical ('onductivity. 
The conduiding electrodes are embedded in the ; 
powdered material at the two ends of the series of 
vessels, so that the current traverses the material 
of low (“onductivity alternately with the ves.sel3 of 
high (X)nductivity. The material surrounding the 
vessels is thus highly heated by the current, hut the 
vessels themselves are not directly heated by the : 
current owing to their low resistance. — W. F. F. j 

. . . ! 

JSlectro-osniotic apparatus for renwving liquids i 
from substances; Method and apparatus for I 
charginq material to — , A pparntus for electro- \ 
osmoticallq removinq liquids from materials. \ 
Flektro-Osniosi' .A.-G. (Graf. Sehwi'rin Ges.), ! 
Berlin. Kng. Pats, (a) 135,815 and (n) 135,819, | 

25.6.18. (Appls. 10,453 and 10,458/18.) Int. I 

Conv., 20.10.17. ! 

(a) The material is eliarged into an ole(dro-osmotic i 
apparatus of the filter-press type hy feeding it : 
along the ele(‘tr(Klo at which the liquid is separated. I 
The charging openings are arranged next the elec- 
trodKs at which the liquid is separated, and the 
(charging ducts may extend through the electrodes i 
and t^'rininate in nozzles directed radially, (a) The | 
anodes, in apparatus of the chamber filter-press i 
type, consist of solid plates hollowed out on each ' 
side to form double ehadihers, and arc arranged 
alternately wdth two perforated plates as cathodes 
hold by intermediate and outer frames to form per- 
meahlc ehamljcrs. --B. N. 

Itesisfanre material ; FJertricid (nid process of 

■niakinq, (). Hutchins and A. AV. Olver, 
Assignors te The Carborundum (’o., Niagara 
FalLs, N.y. U.S. Pat. 1,322,573, 25.11.19. Appl., 

25.3.19. 

A siiACEi) l)ody of clay, containing iron oxide and 
silic’on carbide sul)stantially free from carbon, is 
heated to a temperaliir(» suflicient to fuse the clay 
and redut“0 at least a portion of the iron oxide. 

— B. N. 

Compound.^; Method of drcotnposiuq \J>y 

electrolysis]. V. M. Weaver, nar*i'isburg, Pa., ' 
As.signor t-o AVenver Co., Milwaukee, AVis. U.S. i 
Pat. 1,323,936, 2.12.19. Appl., 21.1.16. ! 

The compound is decomposed by electrolysis, one of i 
the products liberated being trapped atone portion 
of tho top of the mass, whilst a se(X)nd liberated 
product is made to pass off at another portion, by 
directing all the electrolytic ac.Tion transversely 
from the vertical zone of one of the products to tho 
vertical zone of the second portion. — B. N. 


; Electrolytic 
Assignor 
I Toronto, 

Appl., 16. 

A ui-roLAR electrode is provided with a separate 
chamix'r behind each face, and a series of transverse 
ribs are formed on each face, with a series of 
j gas openings immediately Indow the ribs, and com- 
' inuniealing with tlie respect ivc chambers. A series 
i of eleetrolyt(‘ opemings are arrange<l in each face, 

; immediately above <'ach rib, communicating with 

■ the resp(‘ctive chamlx'rs, and a sheath of porous 

■ non-conductiiig material is fiticxl over the electrode 
! so as te embrace the oppixsite laces. — B. N. 

j Electrolytic apparatus. L. AV. Chubb, Kdgewood 
Park, Pa., Assignor to Westiughouso Kle(;tric and 
I Manufacturing Co. U.S. Pat. 1,321,797, 

16.12.19. Apj)l.. 27.4.17. 

Lv electrolytic; apparatus comprising a number of 
cells adaptc'd to givt' off combustible gas during 
their operation, a manifold conduit (xmimunicates 
with the interior of each of the cells, and means are 
provided for burning the gases which collect in the 
conduit by means of air supplied thereto. — B. N. 

Klcclric arc furnaces. A\^ F. Moore, Pittsburgh, 
Pa., U.S. A. Kng. Pat. 136,031, 13.2.19. (Appl. 
3555/19.) 

See U.S. Pat. 1,309,015 of 1919; this J., 1919, 644 a. 

Electric furnace control apparatus. H. A. AVinne, 
Sehoneetady, N.Ah, IhS.A. Fing. Pat, 136,500, 

18.7.19. (Appl. 17,988/19.) Int. Conv., 2.1.19. 
See U.S. Jbit. 1,310,109 of 1919; this J., 1919, 644 a. 

Precipiiatinq matter from <jases. U.S. Pat. 
1,325,121. ■ See J. 

Electrical treatment of gas. U.S. Pat. 1,325,136. 
See 1. 

Quinanc and quinol. U.S. Pat. 1,322,580. See 111. 
Electric furnaces. Kng. Pat. 135,905. See X. 
('amphor. U.S. Pat. 1,324,140. Sec.\X. 


XII. FATS; OILS; WAXES. 

Olive oils; liefining of . P. Artmann. Oel- u. 

Fettind, 1919, 1, 196-199. Chem. Zentr., 1919, 

90, IV., 627. 

Dal.matian olive oils with a greenish tint require 
special treatment in refining. Decolorising is 
accompanied by small physical and chemical 
changes. Three kinds of colouring matters are 
pre^ient in olive oil : yellow, green (chlorophyll), and 
brown. The yellow and brown matters tend to bc^ 
more com[)leUly adsorbed by certain agents than 
the green, .so that by prolonged treatment or by tho 
use of exce.ss of decolorising agent, the oil may have 
;i. more pronoinKjwl grec'nisli shade than before. 
This was j):irticularly the case when “ oloicristall,” 
fuller’s earth, or kie.sclguhr was used. In the ca.8e 
of “ epnnite ” the Helc“etiv’e ad.sorj)tion was less pro- 
nouiiccd for the yellow c(douring matter, so that 
tho yellowish tint tended to persist. Quite; apart 
from tlif' influeTicc of mere filtration, “ eponite ” 
had a distinct effect in removing acidity. Together 
with tho oxidation, there is a partial loss of 
saturated glycerides in conscqu(;nce of tho lower 
adsorption of the unsaturated glycerides, which loss 
compensates or even oxccxmIs the influence of tho 
oxidation if the time of the refining process be pro- 
longcxl or the quantity of decolorising agent or the 
temperature be increased. “ Eponite did not un- 
favourably affect the flavour, it improved the tint 


apparatus. A, J. MaeDougall, 
to National Electro Products. Ltd., 
IT S Pat K. 324.511. 9.12.79 
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of the oil, and appears preferable to other decoloris- 
ing agents for the treatment of olive oil. — J. F. B. 

Whale oil; Hydrogenated . P. Buttenberg and 

J. Aiigerhaiison. Z. Unters. Nahr. Geniissm., 
1919, 38, 199-206. 

Whilst the usual analytical values of hydrogenate^ 
whalo oils do not differ greatly from those of solid 
animal edible fats, the quantity of cholesterol and 
of unsaponiliable matters })resent affords mean.s, to 
a certain extent, of dilferentiating the fats. Hydro- 
genated wlialo oil yields about 0'9% of un.saponifi- 
able matter and 0‘0'1% of cholesterol, the quantities 
for animal fats being 0'25% and O'l % respectively. 
The unsaponifiable matter of whale oil, after 
removal of the cholesterol, is distinctly optically 
active (['x]n~+2“), whilst that of animal fats is 
optically inactive. AVIien ( rystallised from acetone, 
whale oils yield a larger quantity of insoluble 
glycc'iides than do animal fats, and the glycerides 
remaining soluble in this solvent have a high iodine 
vahie. Hydrogenated whale oils give a positive 
reaction with the t(^st descrihed by Tortelli and 
.Taffe (this.!., 1915, 1102).- W. P. S. 

Formation of fat in yeads. Lindner and Unger. 
^SVcXVTH. 

Hydr()(/enatcd whale oil. Thoms and Muller. Sec 
XIXa. 

Tomato and (jrai>c seedx. Shrader. See X1X,\. 
Fatty (icida. Windisch and Dietrich. See XXIII. 
Viscometer. Baurae and Vigneron. See XXIII. 
Patents. 

Soaps; l*roress for the maniifacfare of eennoinicid 
It. (tans, Merlin, (triinewald. Gcr. Pat. 
3 Id, 520, 25.0. IS. 

SoAi* is mixe<l with hydrated silicates capable of 
exchanging their bases, which comprise iron oxides 
or other bases in addition to aluminium oxide. The 
silicates are a<l<led to the soap in the form of an 
<ixtremely fine powder or as gels or sols or are pro- 
duced in su( h forms in the soap solution or during 
the saponilicatiou of the fat in a state ( F intimate 
mixtuia*. I'hesc' hydrati'd silicait's liberate a 
portion of their alkali on wetting with wxater in the 
same mai aer as .soaps and have a detergent action. 
The pro[)io ion of such silicates may be varied 
within wi<h limits and may amount to 82% or 
more. The economy in the c.onsumption of soap 
thus effechMl is estimated at 30 — 60%, acconling to 
the hanlness of the water and the quantity of elirt 
or grease to lx‘ removed. — J. F. B. 

Fmutsions; Method of making . .1. A. De C-ew, 

Montreal, Canada. U.S. Pat. 1,. 317, 617, 30.9. 19. 
Appl., 25.2.18. 

Oil is subdivided into fine particles by mean.s of 
piessurc within an atomising device and at the same 
time is brought into intimate contact with a wmrm 
alkaline solution, in which it is violently agitated. 
The emulsion thu.s produced is immediately dis- 
chargid into an aqueous solution at a lower tem- 
perature, wliereby a stable emulsion is formed. 

— J. F. B. 

(tlycerin from liquids containing it; Process for 
otdainincj pure • — - Farbenfabr. vorni. F. 

Bayer und Co., Leverkusen. Ger. Pats, (a) 
303,805, 17.6.17, and (u) 305,174, 6.7.17. 

(a) The liquid is treated with lead compounds, 
such as litharge or lead hydroxide in order to pre- 
cipitate an insoluble lead-glycerin compound. This 
is separated and decomposed by any suitable means, 
e.g., with hydrogen sulphide, sulphuric aoid, of 
carbon dioxide, (b) The lead-glyoerin compound 


may bo decomposed by heating with water under 
preesure. A .solution containing 16% of glycerin is 
thus obtained ; the lead oxide is precipitated in a 
heavy form and can be. easily rcnioveil to .serve for 
the precipitation of a further quantity of glyc'erin 
from crude glycerin or spent-wash.— -j. F. B. 

(Uyeerin; Process for ohtaininq pure. from 

glyccnn-containing liquids. Fu rlKuifahr. vorm. 
F. Bayer und Co., Leverkusen, (hu-. Pat. 305,175, 
25.9.17. Addition to Ger. Pat. 3U3,H()5 (si'c pre- 
(xdiiig abstract). 

Liquins containing glycerin are treated with lead 
compoiind.s in the pro.senco of a small quantity of 
alkali either with or w'ithoub the aid of heat. 

- .1. H. J. 

Jiesidues containing carbohydrates. Eng. Pat. 
122,405. See. XVIJI. 


XIII. -PAINTS; PIGMENTS; VARNISHES; 
RESINS. 

1 Pi<gmenis for galvanised iron primers. H. A. 

Gardner. Paint Manufacturers’ Assoc., IJ.S.A. 

I Circ. No. 80. Dee., 1919. 2 pp. 

1 Experiment.s have shown that basic pigments In 
! the presence of moisture rapidly etch the smooth 
! surface of galyani.sed iron. This would indicate 
: that much of the peeling trouble caused by non- 
: adherence of paints to galvanised iron could be 

■ overcome by application of a priming paint con- 
I tainiiig substantial amounts of basic pigments, e.g., 

; red lead and zinc oxide, ground in an oleaginous 
: liipiid containing Ruffif ient water to render reactive 
! the basic proixirties of such ]>igments. — A. de W. 

■ [Prying] oils: Thickening of - E. Fritz. 

Cliem. Umschau, 1919, 2(i, 199- 200. 

. On dissolving m:igiiesium linolate in linseed oil at 
; a tempera tuix'i just sullicient to overcome foaming 
; duo to contained moisture, the solution remains 
I liquid on cooling. If heated for n long timo at 
j 200'^— 250° C., or if the magnesium soap be pro- 
duced by dissolving the mi'tal in the oil at a necee- 
j sarily Idgli temperature, solidification takes place 
i on cooling. Thus, for solidification to take place 
! by the aid of magnesium soap, the polymerisation 
1 factor is al.so necessary. 'Fbe inneased coberenco 
i and accelerated solidific’ation imparted to oxidised 
! oil by. previous solution of magm^ium soap in tho 
oil is advantageous to tho properties of the end 
product used in the linoleum industry. For the 
, purpost^ of increasing tho thickness of heat- 
treated oils, the soap may ho added either previous 
or suhserpient to the he:it treatment. Tho thicken- 
! ing ))r()perlies given to linseed oil by magnesium 
i Roa{)s may Ik> a}>plie<l to tho expIan%atioii of the 
j “feeding’’ or “ livering ” of j)aints consisting of 
j strongly heated oils and piginoiits containing basic 
; constituents. A. de VV. 

(I urn shellac. Ch II. .Jones. Chem. and Met. Fug., 
1919, 21, 715—721. 

The origin and native Indian mefhod of prepara- 
tion ol .shellac are descrihed in some d<'tail. In 
r< < <*n* yoar« mneiiine methods hav<' been introdiU'ed 
by one firm. The stick lac and grain lae are fed into 
ineebanieal grinders, and steam is used in the w'ash- 
ing and melting proees-ses, with tlu' result that the 
timo of production is greatly reduced and a more 
uniform shellac is obtained. In the native product 
the insoluble matter ranges from li% in the fine^st 
gradea to 5% in the lower grades, w4iiist in the 
maehino-mado product tho insoluble matter never 
exceeds 0*5%, and may be as low as 0*2%. The 
qualities of orange shellac are determinea prinei- 
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pally by colour, and to a le.ss extent by freedom from 
dirt, iiiNoliiblo matter, and rosin. Average analyseB 
of high-grade native shellacs gave the following 
results: Lac resin, 91} — 94; lac wax, 3 — 4*5; mois- 
ture, 1'5— 2; and in.sol. matter (about two-thirds 
organic matter), i/iw-grade native shellacs 

contained: Lac resin, 91 — 93; lac wax, 3'5 — lo ; 
moisture, r75 — 2‘2r); and insol. matter (about two- 
thirds organic matter), 2‘5 4 or b . Average 
analyses of macbine-madv'> orange slmllac gave : 
Lac resin, 95 — 96; lac wax, 3 — 4; moisture, I'.)— 
I'O; and insol. matU'r, ()‘2 t)‘3 . (larnet lac con- 

tained : Lac. resin, 97‘7 ; lac wax, D'r) ; moisiure, 
IT)- Ld; and insol. matter ()-2--()-3 ' . A commer- 
cial samjilc of tlie best grade (J).C.) ol shellac wlieii 
treak'd with caustic alkali .solution lelt a residual 
wax containing S2'1S/; n and l}'2r)% Jl. This 
contained: Alyricyl alcoiiol, 4*5; nncondensable 

acids (not oxy-acids) and inipuritiiv, S‘l); soluble 
and crystallisable oxy-acids, 27'(); and oily oxy- 
acids, only slightly soiuble, GO'b . Lry .shellac for 
U.S 4 ' in coating ha,s been purcha.sed tor a long time 
by the U.S. Navy on the following general specili- 
i-atinns: (h'dmjd (juni shellac. (Iradf A quahly. 

(1) For jHitteni nn<l vaniislt irork : Must 1 h‘ c4|Ual in 
quality to the comnien ial brand “ Double Triangle 
0,” and capable of sejiaration by hand. When 
treaUal with hot Ob ' alcohol the rosidne must not 
(ixceed l.i,T and the shellac must Im fna' from rosin 
and other adulterants. (Iraile Ji qaalitij. (2) For 
coatit]{i UiioUnim covered decks: .Must l>e of good 
quality ami capable of separation hy hand without 
the use of tools. The residue on treatment with 
hoi 95/, alcohol must not exceed 3/.. ft must he. 
one of the following (pialities: (1) Khm? from rosin 
and have an iodine value of less tlian 18 as detcu-- 
mined by the method of the siib-eommittee on 
sliellac analysis (this J., 11107, 1020'; or (2) the 
grade known {.'ommercially as “ L.S.A. \ Standard 
TN ” containing not more than 3 rosin. Tiu* 
grade known a.s “ Nmv York Standard 3 ” will 

not bo accepted. (Iradc (■ (juahly. (3) Cnrnef lac 
for coatinu linoleum covered decks: .Must be of 
g(K)d quality and snf}iciently finely ground U> bo 
readily soluble in alcohol. The residue from hot 
95/ alioliol must, not oxcihxI 1/. Must l>o free 
from rosin and have an iodine value, of lc.ss than 
18, as dekTmim.'d by tlie alKive-ineniioned melliod. 
Somewhat ditrereiit specitication.s are rexjuirod Avlien 
the shellac is to 1 h‘ subjected to electrical stress, ()r 
ii.sed for coating the interior of shells tontaining 
explo.sives. Certain sanqjles which had been pas.sed 
as suitable for tlie latUu’ pViiqm.se were found to Im 
quite unsuitable, as tliey .showed a di.stinc.t acid 
t(\st within 1 min., adhered badly to steel, and con- 
tained various metals, c.p., mangam\s<‘, /anc, iron, 
aluminium, and calcium, in their ash (0’3 to 0'6 / ). 
They consisted of a pixir grade of shellac, lieavily 
loaderl witli rosin. Tests wer<^ uinde with various 
samples by coating the interior of experimental 
shells with a layer of the lacquer, charging the shells 
witli nine typical exiilosives (including TNT, nitro- 
starch, picric acid, and ammonium nitrate) and 
leaving them for a wor-k in an oven at 50° C. In 
each ca.se T\ith a good sample of shellac the film 
remained glos.sy and in gooil condition. The same 
results were obtained in (‘xperiments in which the 
shells were charged while hot. The following speci- 
fications have IxHjii worked out for pure Bliellao 
varnish : The varnish must 1 m* quite free from 
alkali, mineral acids, or volatile organic acids. The 
ttxst is applied by .sliaking continuou.sly for 10 mins. 
20 grnis. of the sample with .50 c.c. of neutral dis- 
tilled water: if no chango occurs in 3 rnin.s. the 
amount of acid or alkali is negligible. 4'be varni.sli 
mu.st be frc'e from heavy metallic oxides exie.pt 
traces of iron oxide, lime, or silica, and must wir- 
tain no nitrocellulose or other nitrated material. 
It must adhere firmly, and when dry show a heavy, 
firm, tough, glossy csoating, which w’ill not crack, 


pwl, or flako. The varnish shsUl bo mixed as fol- 
hjws: Shellac, 41b, )oz.; alcohol, 1 gall.; and tnr- 
pontine, 1 pint. Shellac or garnet lac used in the 
above formula shall l)e finely ground so as to dis- 
.solve readily in alcohol. It shall not yield moro 
than L75/ of insoluble residue when treated with 
hot 95 alcohol. It inu.st not contain rosin, and its 
iodine valmi must not exceed 18. The moisture 
mu.st not exceed 175/, and the ash I'-b/. The 
alcohol ill the formula must bo either 188 proof 
coiiipietely uenatured, or I9(} proof specially de- 
natured. The turpeniiiie rnav he either a distillate 
from pine oleo-resins, or wiwd turjHUitino extracted 
from re.sinous woods. It must be colouries.s, liave 
sp. gr. within the limits of 0‘8G0 — 0875 at 15'5° C.. 
and initial h. pt. 1.50° — 190° C. 90/ must distil 
below 170° C., the polymerisation residue shall not 
exceed 2 and its refractive index shall not bo lees 
than 1'500 at 1.5*5° C,— C. A. M. 


: Oil ami gas storage tanks. Gardner. See I. 

I .Muminium corrosion. Gardner. SeeX. 
j Patknts. 

i ('omlcnsation jiroducts; Froduction of resinous — 

, fmm ]>hcnols and formaldehyde. Chem. Fabr. 

K. AUmtI ami L. Bereml, Anionchurg. Ger. Pat. 
301,374, 20.3.13. 

I Foit.MAi-DEHYur., or (ompoiimls yiohlin^ formal- 
i di'hyde, an* treated with ///-(tcsoI or its higher 
] lionmlogues, <*itlier in lux'senco or ah.seiKt’ of con- 
. deiiising agents. m-Cre.sol has a reaeiion velocity 
j 4'qual to five times that of o- and p-cresol. The pro- 
: ducts are characterised hy their hriglit colour, 

. liardiiess, and fn'edoin from smell, lloth soluble 
' and fusible, as well as insoluble and infusible resins 
I are obtainable ; tlie soluble varii'ty most nearly 
j re.smnhles natural n'sins and i.s suitahlo for the 
' manufacturei of varnislK\s. Tlu' insoluble products 
! are neutral and aia* therefore .sjiecially adapted for 
; eleetro-technical [)ur|)ases, and they are superior to 
condensation firoducts hitlierto prepared liy moans 
I of acids and alkalis. — 5V. .1, W, 

j I’ltrnishes for join ling ird: for ropprr or zinc 
! plates, hihographic stones or hooks, A. Kron- 
i stein, Karlsruhe. Ger, l^lt. 302,544, 8.2.10. 

: Ft.sh oil is subjected to a vacuum distillation, the 
i amount which is distilled hc'ing governed hy the 
: sfiecial re<(U irements. Thus for a thin varnish for 
I copper plates 10% is sufficient, but for thicker 
; varnishes the amount is 45 A mixture of f of 
thick varnisli with I of the thin quality gives good 
I results. For lithographic and zinc printing 3.5 — 
• 40 is distilled. The varnishes dry rapidly even 
! wLliout the use of siccatives. — AV. J. AV. 


: X itrocellulose : Frecipitation of from organic 

. solvents. A^ereinigte Coln-Kottwciler Pulver- 
fahriken, Berlin. Ger. Pats, (a) 314,317, 0.0.18, 

; and (h) 314,318, 21.8.18. 

^ (a) Solutions of nitrocellulose in acetone or other 
: solvent are diluted with water, after which a^u elec- 
I trolyte, e.g., alum, is addixl, and the solutions are 
then iiitiMiatejy mixed with organic compounds 
which are insoluhie in water and have a slight 
; gelatinising action on nitrocelIulo,si\ Suitable com- 
pounds are toluol, xylol, aniline, nicthylaniline, 
dimethylaniline, carbon tetrachloride, pine needle 
. oil, chloroform, and larhon bisulphide. The nitro- 
cellulose is precipitaU'd as a dense ma.ss which can 
: Ik* readily mixed with the organic compounds, tho 
; resultant product h<*ing employed for the manufac- 
i ture of varnishes or lacquers, (d) Tho boiling solvent 
is diluted with water, an electrolyte is then added, 
i and heating is continued until the nitrocellulose 
I settles out in tho form of grains, which can easily 
1 bo soparn tod from the supernatant liquid. Tho yield 
may exceed 90% of the dissolved nitrooellulosc. Tho 
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explotiing point of the precipitated material is 180° 
C. or above. — W. J. W. 

PiUhienf zinc oxide; Piepaiiuif . American 

Zinc, Lead, and Smelting Co., Boston, Mass., 
Assignees of L. P]. Wemple, St. Louis, Mo., 
r.S.A. Kng. Pat. 122,170, .5.12. IW. (Appl. 
20,208/18.) Jnt. Conv., 0.1.18. 

Skk r.S. Pat. 1,202.070 of 1019; this .1., 1010, 3:10. \. 

XIV.-INDIA-RUBBER; GUTTA-PERCHA. 

Sniphifr-cellnlose inKste Ihjuors. Philippsthal. 
Sec V. 

J*ATKNTS. 

Jfidjhei' \ ciilcduiscd] and melhod of oidaniintj the 
same. \j. L. Barton, Niagara P'alls, N.Y., As- 
signor to 'J'itaniuni Allov Manufacturing Co., 
N(«\v York. r.S. Pat. 1, .322, 518, 25.11.10. Appl., 

27.2.17. 

BcmjKU is incorporated with sulphur and titanic 
oxide, and the mixture is vulcanisc'd. -PL W. L. 

Pnfdter article; Flexible, It eat-resistant 

n. P]. Smith, Cleveland Heights, Ohio. U.S. 
Pat. 1,.322,7:14, 25.11.19. Appl., 7.3.18. 

An inlla table, expansible body for use in the heat- 
curing of sulphurised rubber tyres, is composed of 
rubber containing a substame of the sulphur group 
having an atomic weight higher than that of 
sulphur." P). W. L. 

Ituhber ar like snhsto nces ; Process of }aj)ithe( icidhj 

prudnenaj — L. (iottschalk, Rahway, N.J. 

Pb (iottschaik, administratrix. C.S. Pat. 
1,. 323, .589, 2.12.19. Appl., 18.8.15. 

Limonenk is coiivert('d into a rublK*r-like Hiibstance 
bv bringing it into ciintact w ith metallic sodium. 

- K. W. L. 

('aoui chttuc faihstancea ; PiPpariiuj ■■■- — <u\d vnlcan- 
isativn product therefrotn. (b W. Bedford, As- 
signor to Ooo<lyear Lire and Rublxu’ Co.. Akron, 
Ohio. r.S. 'Pat. 1,;323,951, 2.12.19. Appl., 

20.5.17. 

A MiXTViiE of rubber and a product of hydrolytic 
de< omposition of a protein is vulcaniseil by heating 
with a vul 'iiising agent.-- IL M’. J>. 


XV. LEATHER; BONE; HORN; GLUE. 

Ttiiiniiaj liquors; Direct conversitin of into 

jtulrerulent solid extracts containinij vertj little 
u'atcr. Smaic and Wladika. (b'rlK'r, 1910, 45, 
1811— 101, 204 -205. 

Tannjno li(juors sullVr decomposition when sub- i 
mittc'd to prolonged high ttunperatures even in j 
vacuo. Jt is necessary to reduce the temperature ; 
and time of concentration to a minimum, and even 1 
then there is some alteration in the tannins them- j 
selves shown by the dark colour of the liquors and ; 
increaHe<l amount of insoluble matter. Thes<' difh- j 
cultii’s :ire avoided in a process recently introduced I 
for drying albumin, milk, gelatin, and other | 
materials easily decomposcHi by heat. By means of | 
compressed air the liquid to 1 h> concentrated is i 
forct'd through tine orific( s as a spray into a closed 1 
<humb(*r from whi(h the waier vapour is con- 
tinuously exhausted, The dried product falls on to 
the Hoor of the chamber and is automatically re- 
moved. A clarilied oakwood extract containing 
tana 912 ( , non-tans 6'99 // , Wcatcr 83*45 %, in.8oIubIe 
matter 0*44%, ami a.sh 0*66%, when thus treated 
yielded a dry granular extract containing tans 
50*54%, non-tans 39*91%, water 7*58%, insoluble 
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; matter 1*97 ; , and ash 3*30 :% Calculated a(.cord- 
j ing to the same percemtage water basi.s, the liquor 
' and extract are practically idf'utical in composition, 
j The extract dissolves very readily to a liquor of 
' the same colour as the original, and the liquor does 
not give any sediment on standing. Tt is usually 
necessary to dry the solid extracts further. — D. W. 

Tannin analysis; Modified niethod of . Bal- 

dracco. J. So<-. Leather 'rrades Cheni. 1919, 3, 
107—198. 

'fiiE tannin solution is prei)ared according to the 
rules of the S.L.T.C. .‘10—35 c.c. of this solution 
is passed through a tiltm* Indl containing 8- lOgrms. 
of lightly chrom<*d liid(' powder. 3'he wet powder i.8 
blown into a shaking bottle and shaken for 15 mins, 
with 70 c.c, of the tannin solution. 'Phe detannised 
solution is tiltenMl first through cloth and then 
through folded tilter pa|)er without the customary 
.‘uldition of kaolin. 50 c.c. of the filtrate is 
evaporated as u.sual to determine non-tans. This 
method requir<*s less time than the ofheial method of 
analysis and gives identical results. — I). W. 

Ttinnin analysis; Baldracco' s modified method of 
.J. (». Parker. .1. Soc. Leather Trades 
Chem., 1010, 3, 109- 200. 

.A Ni’MHKii of tannin extracts have lieen analysed 
aciording to the S.L.T.Cb shake niethod and also by 
ifaldracco’s modifie<l method (see preceding ab- 
stract). A comparison of the' results shows differ- 
ences in the tannin determinations of 2%. Tho 
agreement is not so goiMi as Baldracco claimed, and 
the n<‘w niethod dia^s not appear to be more simple 
nor does it save time. It combines all the disad- 
vantages of the present shak(‘ method and some of 
those of the old filter bell method. — D, W. 

:\lkali sulphide; Determination of in dilute 

solution [lime liquors]. II. (i. and W. CL 
Bennett. J. vSo<-. Leather Trade's Cdieiii., 1019, 
3, 190—193. 

A MEA.si'RKi) quantity of the solution containing not 
more than 0()4 / of hydrogen suliihide is distilled 
w ith an exce.ss of boiling magnesium chloride solu- 
tion in an atmosphere of carbon dioxide. A current 
of this gas carries thi' liberated hydrogen sulphide 
into a receiver containing 25 c.c. of xV/10 iodine 
solution, and a second receiver containing 25 c.c. of 
A%/ld stHliuin arsenite solution is arranged to trap 
any iodine vapour carried over. Where lime liquors 
are under investigation 2 c.c'. of glacial ac'etic acid 
should previously be adclccl to the iodine solution 
in the receivc'r to neutralise the ammonia which 
distils over. With these precautions and the al)- 
sencc' of any ruhlier connections exposed to the 
iodine vapour, the method is very accurate. — D. W. 

Hydrogen ion concentration of acid sotutiom 
\chrome tanning liquors]', (.'ontrasting effects of 

chlorides and sulphates on the . A. W. 

'riioimui and M. IL Baldwin. J. Amor. Chem. 
Soc., 1910, 41, 1981—1990. 

The addition of sodium chloride or ammonium 
ehloride to chrome tanning liquor increases the 
hydrogen ion concentration, wdiilst the addition 
of magnesium sulphate, sodium sulphate', or 
ammonium sulphate reduces it. Solutions of 
chromium sulphate, sulfiburic acid (()*CK)05 jY and 
0*1.'"), and hydrcK'hloric acid (l)'004A' and O LV) 
liehave similarly with both chlorides and sulphates. 
The' power of ine reasing the hydrogen ion concentra- 
tion follows the order : 

MgCl,>BaCl,>Li€l>NaCl>NJLCl -KCI. 

- J. F. S. 

Glue; Manufacture of — r ff’oin 

tannery refuse, K. C. Srinivasan. Dopt. Indus- 
tries, Madras, 1919. 28 pages. 

Wet fleshings were delimed, washed, and dried in 

F 
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tho sun, soaked for about an hour, transferred to 
new weak lime liquor, and delimed the next day. 
TJio delimed stock was placed in a loo-wly woven 
^ute bap; or rattan basket, and suspended in water 
in a cop|>er pan over an o}>en fire which was main- 
taineil at a low, steady heat. Tlie fleslii np;s were 
qiii<;kly exhausted, and in about an hour Avero 
reduced to small bulk. Tiio thin liquor sliowed 
excellent adliosive properties. It was filtered and 
concentrated in the copper pan, Indiij; vij^orously 
stirred and ju.st kept at a gentle simmer. When 
a strength of above 45° Bark, hud bi'en atiaiiKHl 
at a temperature of 5()° C., the liquor was poured 
into shallow galvanised-fron trays lightly coated 
with lin.sied oil or a mixture of linseed oil and 
kerosene. The .solution w'us remoAod next morninp; 
to a refrif^erator working; at alxiut -7° C. I’or 
factory purpos<'s a stron^^ly made liollander is 
nooe.s.sary to tear up the soakeil fleshings into 
shreds, a niochanical cleaner to free them from 
lime and dirt, direct .steam digesters, clarifying 
vats Avith linen filter's, and a vacuum evaporator. 
The jelly is dried in a (roomy building fitted Avith 
rack.s. A poAverful fan drives the air through a 
screen of steam-pi^x^s, thu.s maintaining a tempera- 
ture of dT5° C., and the time required for drying 
varies from ton days to two months. ICxix'.riinents 
shoAved that undried fleshings Avero unsuitable for 
the manufacture of glue, and that there was a I 
deterioration in tlie yield and quality the longer j 
the fleshings had been stored. The raw material | 
Avas found to la* highly adulterat<H:l, and reijuired | 
purification from all foreign matter before being ' 
digested. The yield of dry glue from 1000 lb. of 
ruAv material varied from 125 to 170 lb. Liming : 
has no good influence on the quality or quantity , 
of the glue, although limed fleshings are more i 
quickly digc'^ted than unlirned ones. The total ! 
number of hours of soaking necessat v is approxi- 
ma^ly 11 - 18 - 4(T, - 2S^ C.) I 2(28^^ -T,) Avhere I 

T, is the maximum and Tj the minimum tempera- i 
ture during the liay. Particulars are given of the 
machinery requircil and the working costs. — I). W. j 

Casein; Vroxlmalc (innlysis of commercial - - ' 

F. L. BroAA'iie. J. Ind. Fug. Chein., 1910, II, i 
1019-1024. 

To ascertain the suitability of commercial casein ■ 
for making waterpro<jf glues, it is suggested that 
determinations be made of the finene.ss, moisture 
ash, fat, nitrogen, and acidity; the wlour ami 
odour of the sample are also taken into account. 
Analysis of .some 200 .samples are recorded. The 
moisture is determined by drying in vacuo at | 
70° — 80° C. To determine acidity, 1 grm. of the ' 
sample i.s dissolved in 25 c.c. of A^/10 sodium 
hydroxide, the solution then diluted Avith 100 c.c. : 
of Avat('r, and titraU'd witli A/ 10 acid, using i 
phenolphthaloin as indicator. The acidity is ex- : 
pre.ssed ae c.c. of iV/lO alkali used by 1 grm. of : 
dry, fat-free and asli-frw .substance. U.8. ' 
specifications require that all casein used for I 
making Avaterproof glue for u.se in aerojilane.s i 
should pass the folloAving tests :— Ck)lour, white or | 
light cream: odour, very slight; moisture, not more J 
than lO/f ; fat, not more than 1/ ; ash, not more i 
than 4% ; nitrogen, not less than 14'25, , ; acidity, | 
not more than 10‘5 c.c. of A/ 10 alkali solution per ; 
grm.— W. P. S. j 

Ited pea gall . Nierenstein. 1 \'. I 

Patents. 

Tanning process. J. M. BroAvn, Austin, Ark, U.S. ; 
Pat. 1,323,956, 2.12.19. Appl., 4.4.19. i 

.1 

In a quantity of water sufficient to cover a hide, ; 
cutch is dissolved in the proportion of 1 lb. to 10 Ih. j 
of hide. The hide is dipped into the solution at | 
successive intervals, a quantity of white vitriol 


(zinc sulphate) equal to one-half the weight of the 
cutch is added, and the hide is 'returned to the 
solution until completely tanned. 

Iron-tanned leather; Manufacture of tough and 

durable . K. W. Mousing, Freiberg. Ger. 

Pat. 314,487, 28.11.15. 

Tanning Avith iron salte is carried out in presence 
of an oxidising agent in excess. During prepara- 
tion of the iron solution the temperature must not 
exceed 35° 0., and the solution should bo rapidly 
cooled to normal temperature. Treatment with 
the solution should then proceed at once. The 
delimed hide may be treated Avith faintly alkaline 
salts or Avith basic aluminium and chromium 
oxides, and then tanned with slightly acid ferric 
I salts. The deleterious effect of ferrous salts in the 
tanning bath, and tlieir ultimate appearance in tlie 
leather, are thus avoided, and in addition the 
hydrolytic decomposition of the ferric salts is pre- 
vented. — W. J. W. 
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Soils; Carbonafion of burnt lime in , W. H. 

MaeliiLiro. Soil Sci., 1919, 7, 325—453. 

Nkitiikr calcium oxide nor hydroxide Avhen per- 
fectly dry reacts with dry carbon dioxide, but a 
very slight film of moisture on the containing vessel 
is sufficient to start the action. The oxide, when 
exposed in small amounts to a humid atmosphere, 
undergix's carbonation more rapidly than does the 
hydroxide prepari'd from it or from Avhich it is 
prepared by ignition, under similar conditions of 
expasure. The formation of carbonate from the 
hydrated oxide is controlled by the amount of free 
water available to coiiA’ert the hydrate from solid 
to solution pha.se. The (‘arbonation of quicklime 
must lx‘ prectHled by its hydration and solution, but 
Avheii moist I'arbon dioxide is present the reactions 
are so rapid that they may be considered as simul- 
taneou.s. There i.s a tendency for a protecting film 
of (‘alcium carbonate to form round nuclei of the 
hydrate and thus to check further carbonation 
iluriiig exposure to air. Pot and fields trials 
indicaU.^ that lime is carbonated more rapidly Avhen 
di.stributetl on the surface of the soil than Avhen in 
a dry soil mulch or in a moi.st soil. A sand mulch 
above the soil tends to retard carbonation. After 
the application of 2 tons of burnt lime or of 
hydrateii lime per aero to the top six inches of a 
soil maximum carbonation wa.s reached in six days 
and complete absorption of the lime by the soil in 
ten days. The addition of water hastened both the 
carlxmation and the absorption. The time required 
for maximum carbonation Avas not affected by the 
prtvseiice of 48 tons of dry farmyard manure per 
ae,ro. Where, however, heavier dressings (8 tons 
per acre) of lime \Aero applied maximum carbona- 
tion (up to 96/, of theory) of the unahsorbed lime 
occurre<l after a period of 19—38 days, the time 
required 1x4 ng un a 1 leered by the presence of dry 
manure. Whilst Avith small or medium dressings of 
lime the carbonation Avas rapid, Avith large dress- 
ings, such as 32 or 100 tons per acre, carbonation 
proceeded more slowly, reaching about 80% of 
theory for the .32-ton dressing and about 50% of 
theory for the l(M)-ton dressing by the end of the 
second year, after which little definite change was 
recorded. The Ios.se8, by leaching, of calcium salts 
from a .soil to which chalk Avas applied were prac- 
tically indep<uident of the extent of the treatment, 
but Avhore quicklime was applied they increased 
with the Aveight of lime applied. With a soil in 
situ the presence of the eubeoil very considerably 
checked this loss by leatffiing. In a comparieofi of 
a clay loam and a silt loam, it is shown that, for 
the former tyi>e of soil, the addition of water to 
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the soil caused a more rapid and greater ultimate 
carbonation of lime than was attained in the air- 
dry mixture both in the case of surface applications 
and when the lime was mixed with the soil. The 
reverse hold.s^ however, for the silt loam. Experi- 
ments in winch hydrated lime was applied to the 
surface of a scjil-midch or in special containers, 
having oikmi ends, in the soil, the soil being in 
cylinders with either solid or perforated bottom.s, 
indicate that, whilst the carbon dioxide in the soil 
atmosphere plays some part in the carl)onation, the 
main action is due to atmospheric carbon dioxide. 
The principal action of the soil atmosphere is due 
to its moisture. This was confirmed by experiments 
in which trap layers of hydrated lime were plaee<l 
between the moist soil surface and the overlying 
surface charges of calcium hydroxide. More exten- 
sive car]>onation occurred in oi)en sandy types of 
soil than in the heavier typ<w, although the latter 
were richer in organic matt(.'r. This is probably 
due to less absorption of the lime in the open sandy 
soils. TJic practical conclusions drawn from Ibis 
detailed study of the carhonaiion of lime are as 
follows: — Qiii(‘klimc or hydrated lime, when 
applie<l at the rate of 2 — 1 tons per acre will revert 
to the carlx)nate more rapidly when h'ft on the soil 
surface tlian when rnixcxl with a dry mulch or the 
moist soil, the reversion Ixdng most rapid during 
humid atinospheric c'onditions. If a dres.sing of the 
oxide or hydrate is left on the surface of the soil 
for sc'veral days prior t^) incorporation, the treat- 
ment is in enV'ct eciui valent to an application of 
finely dividcnl chalk. Tf the oxide or hydrate is in- 
corporated with the top layer of soil, prior to a 
more thoroiigli disscunination throughout tho soil, 
the concc'utration may le sufficient to effect a 
temporary, partial sterilisation in that layer, which 
may have beneficial results, Tho first action of the 
quicklime applied to the soil is to fix atnR)Si)heric 
or soil moisture and there is no indication, when 
this is completed, of any tendency to cause eheinjeal 
di.sintegration of soil organic matt<>r. Neitlier 
burnt iLor hydrated liti'e, when applied in the 
amounts coiiimoniy u.scsl in practice, can be con- 
sidered as cliomicially destructive of soil organic 
matter. — AV. (1. 

*S\>/7 aciditi/, the residfunt of chemital phfnoinetui. 
H. A. Noyes, .1. Ind. Eng. Chem., 1919, 11 , 
1040-19.19. 

The autho' holds that chemical rea<‘tions are the 
cause, of th( acidity of soils and of the changes 
brought about by the addition of .substances such 
as carbon dioxide, calcium car]>oiiate, phos})hale.s, 
and nitrogenous ft^rtili.sers. Tho reaction of a soil 
at any time depends on the nature of and tlie pro- 
portions in which the constituents arc f)r<"3ent with 
water. Change in tho water content, removal of 
substances from solution, and the addition of other 
snbstaiues alter the reaction in accordance with 
the law of ma.s,s action. — W. P. S. 

Vniassiiini in soils; J'sc of nirhcl cnn'ihhs for the 

Lairrence Sinifh fusion, in defer mininij . 

S. S. Walker. .1. Ind. Eng. Chem., 1919, 11, 
1139 - 1140. 

Nickel cnieibles may Ix' suhstituterl for platinum 
crucibles in carrying out the fusion of the soil with 
ammonium chloride and calcium carl)onato; tho 
same re.sults are obtain. ^1 but, as the nickel is 
attacked by the fusion niixtur<\ the crucibles do 
not bust long.- W. P. S. 

Humic [peaty'] soil; Hysteresis of aqueous sohitioiis 

of . H. Puchner. Kolloid-Zeits., 1919, 25, 

19e-208. 

A CLEAR dark yellow solution is obtained by treat- 


ing peat with cold water, and at tho same time a 
faintly aoicl aromatic odour is noted. The solution 
has an m.*id reaction and on ktM^ping deposits a 
slimy brown .substance and the solution becomes 
alkaline. The deposit obtainerl from the solution 
obtained from 5.0 gnus, of peat amounts to 
0*490 grill, and on incinerating leaves a residue of 
0*21 H grm. Tlie igiiiO'd residue contained alumina, 
ferric oxide, maiigane.so oxides, lime, magnesia, 
and a'kali.s, sulphate', pliosphato, and silicate. 
Microscoiiical examinalion of the deposit and the 
.solution showed that on k<H‘piiig change's occurred 
in their apiioarance, notably the formation of 
crystals. Tlie clear .solid ion afte'r .se'di mentation 
contains gels of .silici<; acid, ferric hydroxide, and 
alumina. J. F. S. 


(\jrUon dio.ride fertiliser; Jisc of hlast-fiirnace waste 
qases (IS . F. Hiedel. Staid u, Ei.scn, 1919, 
39, 1197 1500. 

Cauhon an<l water form the main constituents of 
jilaiit suhstaiices, and the former is obtained by 
assimilation of atmospheric carbon dioxide. The 
l»artial pres.sure of this is normally very small— say, 
0‘03% — and so may prove the limiting factor at 
periods of rapid growth when t lie supply of ineisture 
and mineral fertilisers i,s ample. It lias lx>en shown 
by Kreiislor (1885) that the rate of assimilation of 
carbon dioxide increase's extremely rapidly with tho 
partial pressure until this reaclu'S about 0*5 %, but 
afterwards little effcM;t is priHlueed by further in- 
crease'. This has been examined in borticultiiraJ 
trials in which plants were grown in an atmosphere 
<'uriche<l in carlH)n dioxide by the exhaust gases of 
large gas engines. These were <lriven by blast- 
furnace gas; the cleaning noeessary to render the 
g.'is suitable for use in gas engines also renmvetl 
plant poisons. In 1917 identical crops were grown 
in three glasshouses 25 m. X dm. each, two of them 
iH'ing NU|ipli(‘d with exhaust gas, and the third 
us('<l as a control with a normal atmosphere. 
Diluted exhaii t gas wa^s h'd in through perforated 
pipes placed under the roof so asi to raise the partial 
pressure of carbon dioxide to about 0*5%. nie 
exfieriment lu'gan in June, and at once the treated 
plants obviously grew more vigorously. The dc^'per 
shade of green in tho foliage of the treated plants 
yiointed to a mon' rapid pnaluetion of chlorophyll. 
The crops were mmh increas(xl as compared with 
tho.se of the plants in the control hou.so, c.</., the 
tomato crop was 2^ times and cucumber crop 1| 
times greater. Analogous results were obtained in 
open-air experiments in which a plot was divided 
into ,s<iuare.s 1)y a network of perforated pipes, 
through which exhaust gases were discharged at 
ground level. A variety of vegetables showed in- 
creased crops as compared with a control crop— the 
ratio of increa..sc reaching 2*9 times. Tn 1918 tho 
trials w(u-e repea kvl with similar results. Three 
additional gla.sshouse.s 40 m. long were used, and 
the open air trials were made on a field 30,000 sq. m. 
in area divided up by pipes as Ix'forc. It was found 
that tlio elleets of the treatment arc more evident 
wlien the land is otherwise well fertilisx'd, indicating 
that the carbon dioxide promotes efficient utilisa- 
tion of other manures. Analytical deterininationfl 
on the atmosphere of a glasshouse during the treat- 
ment rcveahxl tho rapid absorption of carbon 
dioxide by the plants. In discussing the economic 
imjvortaiK'e of carbon dioxide fertilisation, it is 
ixiiiited out that a blast-furnare plant of 1000 tons 
daily output of iron yields carbon dioxide sufficient 
for 4000 tons of potatoes. — IT, J. II. 

Arse niovs acid and growing tismes. Cobet. <8(»c XX. 
Potash. Koitt and Shiver. XXIII. 
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Patent, 

Fertiliser and process of making same. G. H. Earp- 
Thomas, Glen KidRe, N.J. U.S. Pat. 1,309,723, 
15.7.19. Appl,, 10.4.17. 

Finely divided raw pliosphate rock is mixed with a 
humus material containing nitro-hacteria, which 
exert a decomposing action on the rock. — J. H. J. 

XVII.- SUGARS; STARCHES; GUMS. 

Clarification [of sugar Juice]; Some femperafure 

experiments in . H. S. Walker. Int. Sugar 

J., 1919, 21, G11--013. 

UuRiNa the suspension of work at tlie week-emtl in 
a factory in Hawaii it was olxs(‘rved that the limed 
juico in the settling tanks decreaseil in purity to a 
marked extent (1'’ per hour) at PKP — 212^ F. 
(88'^ — lOO*^ (k), whereas at a lower temperature, 
viz., aho!it 180'^ F. (82^ (^), the value remained 
practically constant. The loss of sucrose at the 
higher tempera turo is due, not to the presence of 
heat- resisting micro-organism.s, as was at first pre- 
sumel, hut to the effect of heat under the condi- 
tions prevailing. J. P. O. 

Scums; Jnflucuce. of the duration of contact of the 
— - u'ith the. first salunited juice in beet .sugar 
■manufacture. V. Stanek. Z. Zuckerind. Bdlnii., 
1018, 42, 417--123. 

Labouatohy and factory experiments are des<*ril>ed 
demonstrating that instead of immediately filtering 
off the juice afti'r its first carhonatation it is advan- 
tageous to stir it for about 30 mins, at 85^-'’ (-. A 
marke<l improvement in tlH' rate of filtration 
results, and tin' purity of the juice is raised {c.g., 
from 93‘3 to 91'1), while no iner ase in calcium 
oxide, mineral mattc'r, alkalinity, o; colour couhl 
ho observed. It is suggested tlmt during the time 
of contact amorphous calcium carbomite is con- 
vertfsl into the crystalline form, and that 
tricalciuni saecharate lutcsent is dccomposc'd with 
the lilK'ratiiin of sugar, d. 1\ (). 

Sugar <Jr}irrs; Mfthod of increasiug the capacitjf of 
F V, Anthoniis. Archie!' Suikerind. 
Nederl.-lndi(b 1919, 27, 1125. Int. Sugar,!., 1919, 
21, 622. 

After ((Mitrifuging the sugar, and washing with 
water, it is tri'iiUsl with superlumti'd steam at 
about 25(F C. while still ip th<‘ machines. This hot 
sug.ir may subs^Mpiently 1 h* ])ass(Ml much more 
rafiidly through the dryers than in the usual mod<‘ 
of operating; moreover, it is unnece^^sary to circu- 
late a current of heatcsl air through the drying 
drum. .) . 1*. (). 

Cane sugar; Sucrose cuutcut of the molassrs as an 
index of the iurrrsiou oeetnriug during the 
inanufacture of F. 1. Seard, Int. Sugar 

J., 1919, 21, 6()I -6()5. 

It is characteristic of the juice prcaluec'd from eam^ 
in Britisli Guiana tliat its reducing sugars are 
optically inai Live, though this is .s<‘hioin so in tine 
case of jui<-e ohtiiincd in other conntrie^. Jn onler, 
therefore, to obtain an indication of tlie amount of 
reducing sugars resulting from the inversion of 
■sucro.se during manufacture, it is .sngg<'st<‘d that 
a compari.son should lx* made hetwee'n the sucrose 
determined by direct pohirisation and that found 
by the reduction of Folding’s .solution before and 
after hydrolysis. The first figun* should lx< low'or 
than the second in proportion to the amount of 
Ifevo-rotatory re<lucing sugars which may have 
formed during clarification, evaporation, and cry- 
stallisation. Normal load acetate must be used for 
the clarification of the solution for polarisation, 
since the basic salt precipitates Imvulose and dox- 


! trose (compare, however, Davis, this J., 1916j 203). 
Application of this method haa shown that in the 
manufacture of raw sugar under good conditions 
in Guiana no indication of inversion is ob- 
j tained; whilst in the production of yellow 
! Demerara sugar (in which the juice is generally 
i tre.ate<l with phosphoric acid to alight acidity), it is 
: very small, seldom more than 2% of the sucrose 
present Ixdng hydrolysed. — ,!. P. O. 

; Sugar grain in final cane mola.sses; it.s origin and 
determination. H. Kalshoviui. Archiof Suikerind. 
Nederl.-Indiib 1919, 27, 1560—1664. Int. Sugar 
J., 1919, 21, 608-610. 

: Most cane factory molasses contains fine sucrose 
crystals, averaging about 8/^, iL (piantity that re- 
. presented in the ease of the last Java crop alx)ut 
.35, 000 tons of commercial sugar. Probably the 
principal cause of its pre.senco is the formation of 
‘‘ false grain during boiling in the vacuum pan, 
though some may result from centrifuging at a 
lugh temperature (say 50'^ C.), further crystallisu- 
i tion occurring on the siihsequenb cooling of the 
, luolassc's. Soiiui may also be produced by cooling 
nm.ssecuite in cr.vstallisers in which the entire con- 
] tents tlo not come, under the influence of the stir- 
rers, “dead corners” being formed. Its amount 
, may 1 k' determiiuxl by ascertaining the refractive 
; index of the molasses (adore and after diluting with 
a sullicient amount of water to dissolve the fine 
grain, the first riauling giving the solids of the 
molasses alone (tli<‘ iireseiue of the crystals not 
;ilfe< ting the result), and the second tliat of the 
mola.s.ses jilus (.rvst;ils, — J. P, 0. 

, Sgrups and ino(<(Sses; Staiidards for differentiating 

l>et ween American table . W. L. Owen. La. 

Planter, 1919, 62, No. 15, 235— 236. Int. Sugar 
.!., 1919, 21, 622. 

It is diflicuit, if not iniiaissihk', to establish ana- 
l>tical standards differentiating between syrup, 

' first inolas.s('.s, .sei'ond molasses, and third molasses 
as prodinaal in liouisiana. Generally the sucro.se in 
: file syrup (concentrat'd cane juice) varies from 49 
to 62; in first molasses from .38 to 51; in second 
molassi's from 28 to 15; and in third molasses from 
23 to 33 In the case of the purity coeflicieiit the 
(liirerenc<'s for tlu' four classes of jiroducts are 70 
; to 87, 13 to 73, 35 to 60, 30 to 50 resjiectively ; while 
the inaxiinom figures for ash are 2‘5, O'O, 10*6, and 
12*5 .-J. P. O. 

Jtedneing sugars; Osl's copper juttassinm rorhonate 
sidution as a nuigent for the determination of 
- — — 1\ BeversdorlVr. Z. Vcr. di'Ut. Zuckerind., 
1919, 103-137. 

Co.Me.\UKi) with Fehliiig’.s solution, the author re- 
gards (.)st’s solution (tliis J,, 1895, 993) as superior 
, in most resp<‘cts for the didermiuat ion of reiluciiig 
, sug;irs. It is more sensitivi', being cajiabh' of do- 
t'cting 1 rngrni. of invert sugar in tlie pn'si'uce of 
10 grins, of sucrose', ag:iinst 5 mgrms. by Fehliiig’s 
.'■olntioii. Its effect upon sin ro.se in producing re- 
ducing suhstances is appreciably less, 3*8 mgrms, of 
(■op|K‘r hi'ing ohtaiiK'd as against .30 mgrins. More- 
; over, I eipiivah'iit of invert sugar reduces 3 of 
(opper compared with 2 in the case of Fehling’s 
' .solution. ()st’s .solution is prepared by dis, solving 
! 250 grins, of iiota.ssium carbonate and UX) gnus, of 
I potassium hiearhonaO? in about 7(K) c.c. of water in 
■ a litre flask, which is heated in a water-bath at 
6(P — 8{r G. After {(xiling, a solution containing 
the (h'sired amount of pure copper sulphate is added 
ill small successive amounts wdiilo well agitating, 

I the li(pii(l lieing then made up to the murk, mixed, 

: and filtered. Two solutions .should Ix) prep.'ired — 
I the first containing 4 grins, of eoppe^r (1.5*71 grms. 

I of crystallifXHl copixjr siilphaL*) per litre, which is 
I used for general purposes; and the second with only 
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0'8 grm. of copper (3*14 grms. of copper sulphate), 
which serves for the examination of products, as 
those of the refinery, in which a small amount of 
invert sugar is present with a large proportion of 
sucrose. This weaker solution is more sensitive 
than one of higher copper content, and attacks 
sucrose less. It may bo prepared from the stronger 
liquor by mixing one volume of the latter with 4 of j 
a filtered solution containing 250 grms. of potassium | 
carbonate and 100 grms. of potassium bicarbonate j 
per litre. For the determination of the cupric- i 
reducing power, 75 c.c. of Ost’s solution is mixed j 
with 50 c.c. of the sugar solution in a 125 c.c. flask, j 
and the volume adjusted to the mark. Heating is ! 
carriwl out in a boiling water ])ath for 15 and 20 j 
minutes for the strong and the weak liquors re- ; 
sfHM’tively, and at the end of the pcrio<i the amount j 
of cuprous oxide precipitated is (letormined by I 
Bertrand’s method (this J., 1907, 60) of dissolving j 
the precipitate in an acid solution of a ferric salt ! 
and titrating with permanganate, a proce<lure ' 
which is considered to Ix^ capable of yielding very [ 
reliable results (cf. this J., 1919, 381 a). The j 
amount of invert sugar corresponding to the | 
amount of eoi)per reduced is calculaUnl from two ; 
tables. The first is for use with the “ fifth normal ” | 
liquor, when the 50 c.c. of sugar solution taken for j 
the determination contains less than 20 mgrms. of | 
invert siigar in the presence of 10 gnus, of sucrose 1 
(for application in the case of refinery products); ! 
while the sec-ond is applied when the “ normal ” j 
solution is used, the limit of invert sugar present in | 
the 50 c.c, of sugar solution Ixung 2 to 100 mgrms., ‘ 
and that of sucrose 0 to 10 grms. — J, 1’. 0. ! 

Suoars; Tilruiion of — F. Schowalter. Z. j 
llnUu’S. Nahr. Oeiiussm., 1919, 38, 221 — 227. i 

Tuk methofl descrikHl by Hupp and Lebmann (this ! 
J., 1919, 691 a) is <Titicisc>d and considered to lx* , 
untrustu orthv unilcr the conditioi's prescrilKsl. i 

— W. P. S. ! 

Dexirose tnid hi vulosc; Sepdmfion of — - — . F. ; 

Jmcius. Z, U)iters, Nalir, (Icnussm., 1919, 38, 
177 18.1. 

VVkkn a 2 --4 ' d ext lose or la* vu lose soluiion is ' 
heated for s(‘vcn hours with ^l;e addition of hydro- i 
<.-hloric acid, tiie optical rotation of ila* (.<*xtrose is . 
not affected, whilst that of the hevniosc is destroyed , 
completely, 'riie la*v'nlos(^ is conv<M'lcd into other re- : 
<lncing siibsi.;?ic('H, and, ( onscqiu’ntly, the n*main- 
ijig dextrose .)inot he di’terminod hy finding the ' 
redueiiig powei of the solution after treatment, hut 
polarisation givc's an accurate mcasnro of tins i 
latter sugar, 'flie details of the d<‘tcrniination an* ■ 
as follows: 50 c.c. of tin* sugar solution is mixctl 
with 10 c.c. of 5A’ hydrochloric acid and heated for 
seven hours in a boiling water hath; the niixtnre is 
then nearly neutralised wdth 5N sodium hydroxi'h* i 
solution, diluU'd to 100 c.c., and polaii.sed at 20° C. 
in a 20() mm. luht*. If necessary, the solution is 
trcak'tl wdMi animal i hanoal lx*fore it is polarised. 
The method may he used for the determination of ■ 
dextrose in invert .sugar etc. If the heating is pro- ; 
longetl for 10 to 12 hrs. the rotation of tlie dextrose ; 
itself begins to decrease slightly.-- -W. P. S. 

(^onvrr.sion of ihc siinjih. into their j 

enolir oiul eflii/lene oxule forms. F. F. Armstrong I 
and T. 1*. Ililditch. Cliem. 8oc. Trans., 1919, , 
115, 1410—1428. i 

ALTuov(3n a- and /i-glucose (dextrose) are prac- j 
tically unaffeeted by permanganafe in pure neutral : 
solution, on the addition of acid or alkali, redu(*tion 
sets in at once at a definite ratt> under definite con- 
ditions. The change with acids is instantaneous, 
but with alkalis it is more gradual as the reducing 
power increases within limits the longer the alkali 
has ackd. The same facts are true as regards fructose . 
(leevulose) and mannose, thougli -the rates of reduc- 


tion differ, being greater than that of glucose in 
acid solution; in alkaline solution the order is fruc- 
tose, glucose, mannose. It is considered that tho 
active agent in acid solution is the ethylene oxide 
modification of the sugar, whdst in alkaline solu- 
tion it is most probably the cnol which is gradually 
prcxluced. Parallel re<lueing actions are observotl 
with methylene blue and indigo, and it is note- 
w’orthy that in similar expe-riments with simple 
aldehydes, ethylene oxide, and epichlorhydrin, tho 
ethylene oxide.s behave similarly to tho .sugars in 
acid .solutions, and the aldehydes in alkaline solu- 
tions hotli towards meth.Yleno blue and perman- 
ganate.— (J. F. H. 

Kffecf of oil in ejhaust slemn on efficienry of 
evujiorators. Claasseii. See 1. 

Decolorising carbon. Coates. See Jin. 

Starch in paper. Kamm and Tcndick. See V. 

(■arbohydrates of vegetables. Falk, See XIXa. 

1*atf:\t. 

Itesidues containing carbon/iyd rates. Fug. Pat. 
122,105. AVeXVlIT. 


XVIII.-FERMENTATION INDUSTRIES. 

Mitislnre in malt; Determinafion of T. .1, 

Ward. J. Inst. Brew., 1919, 25, 335 352. 

In the Jnstitule of Brewing method for (lek‘r- 
mining moisture in malt (this J., 1906, 236) 
tlio conditions ar<' not defined with sufficient 
completeness to ensure eoiieordant results. The 
method recently adopted for moisture determina- 
tions in barley (this J., 1918, 523 a) is much more 
satisfactory in this respect, and may Ix^ ai>plied to 
malt in the following modified form; — 15 — 20 
grms. of the well-mixed sample is finely ground 
in a eofh'e-mill : the first third of the grist is 
rej«H‘ted, and from the remainder 5 grms. is imme- 
diately weighed ont into a (‘ounkrpoiserl flat- 
bottomed dish jH-ovided with a well-fitting lid, and 
placed on the floor of a boiling-water oven, with 
the lid lx*side it or on the .shelf. After drying for 
3 — 31 hours, tin* dish is stopix'red, transferred to 
a desiccator, and weighed when quite cold. The 
author de.S(“rilx's an exhaustive investigation of the 
influeiKX' of various factors on the results, the 
ex|)erimeiit.s l>eing made w*itli the usual ty|x'' of 
cubical water-jacketed oven having a shutkr 
ventilator in the lower ])art of the door and an 
open ventilator at the top. The chief conclusions 
are as follows: Accurate results may ho obtained 
w ith ovt'iis of any capacity between 31 and 33 litres. 
The amount of waUw in the jacket is immaterial, 
provided its level remain.s liigbor than the interior 
floor of the o\en, and it is kept lx)iling briskly 
tlirongbout tho drying proeo,ss. Uii.sus]>eeted leaks 
tbrougli which water or skam may escape from the 
jacket into the oven may cause consistently low 
re.sults. 8ucb leaks are detected by allow’ing the 
oven to stand overiiiglit with the jacket full el' 
water, and afterwards examining the interior for 
drops of water. Botli ventilators must n*main open 
during <letermiiiations ; tho total area of the oueii- 
ings ii I he low^r ventilator, in sip cm., may vary 
from 1/850 to 1/191XK) of the capacity of tlu' oven, 
in C.C., W'ithoui affecting the results. 'riu*ie is no 
objection k) tho presence of a shelf in the oven, 
provide<I it is perforated with at least four boles 
of diam, about 1 cm.; but as tlio temperature on. 
tlie shelf is alw'ays considerably below 100° (V (r.</., 
90° when the lower ventilator is open and 94° C. 
when it closed), tho dishes containing malt must 
always bo placed on the floor, and not within a 
tradius of 6 cm. from the ventilator. Tlie disliei 

f-3 
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ii8ed may be of glass, i)orcelain, aluminium, tin- 
plate, etc., but should bo flat-bottomed, witli 
vertical sides, and with well-fitting lids, so that a 
closed dish containing dried malt may bo left 
exposed to the open air of a laboratory for an hour 
without gaining more tlian 1 mgrm. in weight. 
Ordinary shallow tins with well-htting lids have 
proved very satisfactory. The average depth of 
malt in the dishes shouid not ex<-eed 5 inin. The 
same re.sults are obtained whether tlie malt is liiiely 
or coarsely ground. A delay of 5 mins., however, 
between grinding and weighing out may cause a 
perceptible error (e.ij., 0*1%) owing to absorption 
of moisture. No error Is eaused by iveigbing out 
ineorreet iiroportious of the busk aud endosperm 
fraction.s of the grist, for these do not dilfer much 
in nioisture-eont.ent and atlinity lor moi.sture. Any 
number of sanijdes may bo dried on the floor of the 
oven at the same time, hut no other material should 
1 k‘. present, and the oven door shonhl not he opened, 
especially after the first hour. The same results 
are obtained at 100'^ C. whether drying is continued 
for three' hours or longer— c.f/., 18 hours; hut at 
105“ constant weight cannot lie attained within a 
reasonable time. The relative humidity of the 
atmosphere, unless above 00%, does not affect the 
results ; hut the entry of moist funie'S from the gas- 
burner into the ventilator must be prevented 
by means of a guard-plate extending downwanls 
from the bottom of the front of the oven. Uy 
ohserviiig the preenution.s indicated above, the 
exporinientul error iu determining the moi.sture in 
malt may 1 h' reduced to ±0‘()2%. — J. 11. L. 

Malts; Some nnaluscs of hurleys and of the • — 
made from them. A. R, Ling. .T. Inst, llrew., 
1919, 25, 288-2tM]. 

Analyses (s<'e tahh') avcio ('arrie-i out on various 
barleys and malts prepared then'from in 1912 1.3. 


a fair sample, but contained an abnormal propor- 
tion of damaged and extraneous corns. The malts 
from all tho foreign barky-s showed uneven 
germination, particularly that from the Polish 
barley, which was probably a mixture derived from 
more than one harvest. For the determination of 
starch in the 8ami)les Ewers’ method (this J., 1908, 
238) was employe<l, and the results are therefore 
j)rohahly high, owing to tho presouce of pentosans 
and other substances which yield sugars on 
hydrolysis with acid.- J. 11. L. 


Aridity of worts, beers, and other similar 
liquids; New methods for deter mininq the — — . 
W. Wiudisch and W. Dietrich. AVoch. Bran., 
1919, 36, 189-190, 201—203, 209-211. 

Some ])reliminary experiments were nuade to 
explore the practicability of determining tho 
acidity of worts by Trauhe and Somogyi’s method 
(this .1. 1915, 511)— y/ 2 ., by measuring the surface 
tension of tho wort relative to that of water with 
a vi.seostagonometer, then adding a eapillarily 
inactive .salt of a eapillarily active fatty acid, 
whereby the surface tension of the wort is 
(limini.shcd owing to the liberation of fret^ fatty 
acid ('qiiivalent to the w'ort acidity, and iinally 
(l('termining tho volume of standard alkali rtspiired 
to restore the original surface tension— i.c., to 
neutralise tho liberated acid. In studying tho 
change of surfa<'o tension accompanying the pro- 
gressive neutralisation of solutions of various tatty 
acids, it w'as found that with nonyli(', decylic, and 
undecylic acids the value of the surfa<'e tension 
constitutes as sensitive an indicator as litmus or 
neutral red in the region of their colour change. 
In ai)plyiug tho method to worts, the acidity of 
which is largely due to primary phosphates, salts 
of umb'cylio acid appear far prelorahh' to valerates 
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► Coatuiufd 5% of dain,agcd and idle corns and 3% of extranooue corns, f Contained 4% of damaged and idle corns. 


With the exception of the Californian and j 
Damascus barleys, all the barleys were of first j 
grade and required no special treatment in the , 
malt-house. The English barleys were of .the 1912 
harvest, and gave excellent malts, showing very 
uniform germination. The Californian barley wa« 


(tor. eil.), a.s tho latter are scarcely affected by 
primary phosphate acidity. The method would 
have tho advantage of being independent of the 
colour of a wort, but its nccuraciy becomes lees 
tho higher tho surface tension of tho wort. 

— J. 11. L. 
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Beer; Concentrniion of hydrogen ions in . F. 

Emslntider. Z. ges. Brauw., 1919, 42, 127 — 130, j 
1^5—137. (See also this J., 1914, 212.) ! 

The optimal hydrion coiu-ontration foi' the for- I 
mentative action of brewers’ yeast is pn — 4‘76 — 4’ 46, ^ 
whilst for other yeasts investigated by the atithor ■ 
the optimal reactions were found to bo m\ich more i 
alkaline. In nnfermented nrewery worts the ! 
hydrion concentration is about 2 ^H” 6'6 — 5‘5, but i 
owing to the formation of acids during fermenta- 
tion the average value for dark beers made with ; 
waters fairly rich in carbonates is 2 >h = 4‘5 and that 
for pale Ix'ers made with gypseous waters is 2 )h = 4‘2. 
Under normal circumstances, therefore, the yeast ; 
raises the hydrion concentration of wort to approxi- ; 
mately the value most favourable to its own fer- 
mentative activity. Any circumstance which tends ' 
to prevent or delay the attaifiment of this optimal ' 
hyarion concentration in the fermenting wort, e.f/., : 
the use of abnormally alkaline waters, low fermenta- 
tion temperatures, or too little yeast, must accord- 
ingly favour the activities of foreign yejists, since : 
these thrive l)est in presence of relatively low | 
hydrion concentrations. — J. H. L. | 

Ferniridnfions; Production of hoiiguet in primary '■ 

and secondary . P. Lindner. Woch Bran.’, ! 

1919, 36, 223 224. ' 

In wines naturally lacking in bouquet it appears , 
possible to remedy this defect by the US(^ of suitable i 
kinds of pressed yeast in the secondary fermenta- i 
tion. Certain distillery yeasts, Ix-er yeasts, and my- : 
('od<u-ma yeasts, which produce fragrant odours ! 
during fermentation might bo used. The produc- I 
tion of houiiiLct depends more on the yeast employed ! 
than Oil the nutritive substances present, but it is | 
intensitied under certain conditions, c.f/., when | 
nitrogenous nulrimcut is lacking and growth is i 
stirnulaLNl by high ttunperaturc^ or otlnm incaTiS. I 
Lack of assimilable nitrogen leads to the degrada- : 
tion of yeast proteins, and the amino-acids forrm'd | 
aiy in pa rt convert e<l. into higher alcohols which con- j 
tribute to the production of boiKiuct. This a<-counts ; 
for the fragrant aroma frequently ob 8 erve<l when j 
brewing yeast is regenerated by growth in sugar ! 
solution, accompanied by aeration, the nitrogen- : 
content of the yeast undergoing a co'isalerablo 
reduction. The reiiioval of assimilable nitrogen by | 
the yeast in the primary fermentation of wines, no ! 
doubt couti ’mU's to the production of houtiucf | 
during tlu' sc i.udary huunentation. — .f. H. L. j 

Yeast as it occurs in valurc, A. Jorgensen, J. I 
Inst. Brew 1919, 25, 353—355. 

Yeast as it occurs in nature possccsses the floccu- 
lating character, the colls tending to remain 
attached to one another in chains or aggregate's. 
The contrary In'liavionr of certain yea.sts employ'd 
in industry, the cells of which tend to .separate and 
remain suspended in the surrounding liquid, thms j 
causing difficulties in clarification, is a character j 
acquired as the result of continued cultivation j 
under artificial conditions. This acfpiired character I 
can l>e ('iitindy eliininaksl, whether in brewers’, ^ 
distillers’, baker.s’, or w im^ yeasts, by “ methodically | 
cultivating tne growth under the same conditions 
as those which it met during tin' greater part of the 
year while living in the stak^ of nature.” Further | 
particulars w ill ix' published after the completion ' 
of more extended exjieriinents. — ,1. IT. L. , 

Yeasts; Formation of fat in on solid media. P. j 

Lindner and T. Unger. Z. techn. Biol., 1919, i 
No.]. Woch. Brail., 1919, 30, 188. 

Suspensions of various brewery and distillery 
yeasts, spread over glass plates, were exposed to 
vapours of ethyl alcohol. An abnormally copious 
production of fat globules ensued in the yeast cells, 
and it is suggested that the formation of similar 


globules, often observed in the 8 ui>erficial cells of 
yeast cultures on solid media, are due to the influ- 
ence of alcohol vapour produced by the underlying 
oclls. The fat is probably not a reserve material, 
for it is found in cxTls of very old cultures. Fat 
globules are found in largest numbers in cultures 
of bottom fermentation beer yeasts, whilst in cul- 
tures of top fermentation yeasts anci wine yeasts 
the cell-contents tend rather to assume a granular 
appearance. The original paper contains a tabular 
record of the microscopical appon ranee of eulturtxs 
of numerous yea.sts in the V.L.B. colU'ction in 
Berlin.- J. H. L. 

Yeast; Autolysis of in its dependence on hydro- 

gen and liydro.ryL ions. K. (L Dornby. Mecl. K. 
Veton.sk. Nobeliiist,, 1918, 3, No. 23, 1 — 26. 

The simple yeiust cell contains enzymes which are 
ca()ahle of degrading albuminous substances and 
are analogous in type with iho.so present in animal 
organs. 'I'lie enzymes identific'd are yeast pepsin, 
which degrades albuminous suhstance.s k) peptones 
ajid has a maximum activity at the hydrogen ion 
concentralion iT5; yeast tryptase, w'hich 

does not attack yeast albumin, but attacks gelatin, 
casein, Witkvpcptone, and similar substances, and 
has a maximum activity at pn—TO; yeast erepiaso, 
which dcgrade.s iiolypeiitides to amino-acids and has 
a ma.ximum activity at 27 h 7’8. The autolysis of 
yeast is brought about by these enzymes and coa- 
sists in a successive ilegradalion of albumin ; it can 
only proceed when the different enzymes can 
operak' simultaneously. The best hydrogen ion con- 
centration for the process is 2 Mi- CT. — J. F. S. 

Lactic acid' bacteria ; Acidity vela f ions of . O. 

Svanlx'ig. Med. K. \'ek'nsk. Nobelinst., 1919, 5 , 
No. 2,1 10 . 

St reptococcus tact is will jais(' the l^ydrogen ion con- 
('(‘iitration of milk and whey to at 16'^ C. 

liacterinm easci in milk and wort raises the hydro- 
gen ion concentration to pn 3-05. In the pri'sence 
of scMlium lactate the acidity which t<!trepto- 
coccus factis can develop in niilk is reduced 
proportionally to the lactate concentration. ’J'he 
acid tolerance of Sfrcptoeoceus laciis towards sul- 
phuric, hydrochloric, and jilinsphorie ai'ids is the 
same, namely 2 >ii- J f at 18'^ (b, and for Bacterium 
casci at .35'’ C. the value is 2 >h=^ 3‘0 for hydrochloric 
ami phos])horic acids. 3’lie alkali tolerance for 

Streptococcus liict is at 18*^ C. is 2)u-83).~J. F. S. 

• * 

Enzyme, action. Urease and the radiation theory of 
■ — . iV- If. B. Barondrecht. Broe, K. Altad 
Wek'iisch., 1919, 22 , 126- 138. 

3’nE enzyme urease acts by radiation, wliieli is only 
.jbsorbed by its .sub-strate, urea, and by hydrogen 
ions. This action is rcprixsentcd by the formula 
nc/0‘4.31 log. \ j ( \-y) \ ay ■ nit in which a is tlu' 
initi.'d concentration of the urea, y the fraction pre- 
sent at time t, n the absorption coellicient of the 
hydrogen ions, ni a constant, and c the concentra- 
tion of the hydrogen ions. This explains the kinetics 
oi urca.se action in both acid and alkaline solutions. 
In acid solutions a logarithmic eurvo is obtaimd 
and in alkaline .solutions a straight line graph. 
When the nrea.se is decaying the reaction may be 
revers<'d and urea .synthesised from ammonium 
carboi .it,'. (,Siu al.so J. Chem. Soc., 1920, i., 195.) 

— J. F. S. 

/Mcohol from eohe-oven gas. Bury. See TTa. 

Catalytic decomposition of hydrogen peroxide. 
Bhragmen. See VII. 

Yeast viiamine. Osborne and Wakeman. Sec XIX a. 
Yeast nvcleic acid. Levene. See XX. 
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Patents. 

Ihsidues containing carbohydrates; Method oj 

treatment of . J. Kffront, Brussels, and A. 

Boidin, Paris. Kng. Pat. 122,405, 2.1.19. (Appl. 
131/19.) Int. Conv., 17.1.18. 

AMYL.\CF.or8 residues from the starch, hrowing, or 
oil industries are utilisexl lor the preparation of 
l)roduc ts which can l)e employed in brewing and in 
the manufacture of sweets and syrups. The 
residues are suhjecteil, in slightly alkaline mashes, 
to the action of bacterial diastatie enzymes of the 
kind describcnl in Kng. Pat. 16,198/14 (see Fr. Pat. 
471,546; this .1., 1915, 444), which are more power- 
ful than vegetable diastase and act best in alkalino 
media. According to the character of the starch 
conversion de.sired, the mash may be held at tom- 
fK'raturos ranging from 70° to 85° C. for J — 1 hour, 
after which saccharilication is arrested, the mash 
f literal, and the filtrate con centra ted to a syrup. 
From the re.sidiies from starch factories syrups may 
l>e preparevi which crystallise to a mass containing 
70% of dextrins (not coloured by iodine) and 30% 
of sugars, and which have the llavour of honev. 

— J. H. L. 

Fermented liquor from f/f/aioo/i] nuts. 11. II. 
MvKoo, Ridgefield Park, N.J. IJ.S. Pat. 
1,322,194, 18.11.19. Appl., 20.6.17. 

A FF.RMKNTF.D extract of ramoon nuts. — J. H. ]>. 

Alcohol from wood; Process of making ethyl . 

H. K. Moore, Berlin, N.H., Assignor to Brown 
Co., Portland, Mo. U.S. Pat. 1,323,540, 2.12.19. 
Appl., 23.4.14. 

Wood is heated with a hydrolysing solution contain- 
ing phosphoric acid or an acid phosphate, and the 
resulting li(juor is feruH'nted without previous 
neutralisation.---,]. H. L. 

(.I{iicerin, (icr. Pats. 39.3,80.5 and .305,174 5. 
See Xll. 


XIXa. FOODS. 

Milk; Carh(/}iic arid and carbonates in caw's . 

L, L. Van 8ivke and J. C. Baker. J. Biol. Chem., 
1919, 40, 335- 314. 

Thk carlxin dioxide of milk may be estimatc'd by the 
process originally proposed for the estimation of 
carbon dioxide in blood pla.snia (Van 81yke, this 
.1 ., 1917, 944). .Milk is clrawn from the cow’s udder 
into a 100 c.c. cylin<lcr so as to fill the cylinder from 
the bottom ui»ward, thus avoiding mixing with air 
or loss of carbon dioxide, 2 c.c. of this milk is 
transferred with i)rccuutions against loss of C(h 
into the Van Slyko C(V a|)paratus and troatwl with 
a 20% solution of lactic acid. This is found a more 
satisfactory method of lilKwating the carbon 
dioxide than by employing sulphuric acid, which 
clots the milk into large lumps. The carbon 
dioxide content of milk varies over a wide range; a 
normal value is regarded as about 10 by volume. 
The degree of ac iditv tends to <lecrease W'ith an in- 
crease of carbon dioxide. 'I'he carbon dioxide may 
be completely removed by exhaustion from a thin 
film of milk which is kcjit in motion. After [las- 
teurisation the carbon dioxide (ontent of the milk 
falls, but the hydrogen ion concentration remains 
the same. 3’hc suggestion is advanced that the 
carbon dioxide content of milk might afford a 
means of distinguishing heatfsl from normal milk. 
Probably the carbon dioxiile of milk is present as a 
mixture of 1 part of carbonic acid to 2 of sodium 
bicarbonate. — J. C. D. 

Mdk; Conditions causing variation in reaction of 
freshly drawn — L. L. Van Hlykc ami J. C. 
Baker. J. Biol. Chem., 1919, 40, 345—355. 

In over 300 samples of fresh milk the value of ph 


I varuxl from 6‘50 to 7*20, being under 6*76 in 80% 

I of the samples. In the caae of 20 cows it was found 
! that the reaction of the milk from different quarters 
I of the udder varied greatly, but in most cases the 
1 variations were not large. In general a decrease 
: of acidity is associated with a marked tendency 
i towards a decrease in specific gravity, and in per- 
i contage of fat, totak solids, solids not fat, cascin- 
! ogen, and lactose, but an increase in prok'ins other 
I than caseinogen and in a.sh and chlorine. These 
j changes arc such as would ho expected if blood. 
I .scrum or lymph wore added to normal fresh milk. 
Ahnormal conditions of the udder might cause such 
additions. FiXamination of milks of low acidity, 
Pii above 6 80, indicates that the reaction is accom- 
panied by the presence of largo numlK'rs of leuco- 
cytes, though the reaction in such cases may he 
neutral ise<l by the presence of large numbers of 
acid-producing streptococci. — .J, C. I), 

Milk; Detection of ahnontad hosed on hydro-' 

gen ion concent rat ion. J. C. Baker and L. L. 
Van 81yke. .1. Biol. Chem., 1919, 40, 357 — 371. 
i Onk drop of a saturaUxl solution of dibromo-o- 
■ cresol-sulphon-phthalein (bromo-cresol purple) in 
I water is add(‘d to 3 i;,c, of milk and the colour ob- 
, .servtsi. Normal fresh milk giv(>8 a greyish-blue 

; colour. The production of a darker or lighter 

i colour serves to awaken suspicion in regard to the 
; ivormal character of the milk. The colour is made 
i lighter by acids and formaldehyde, and by heating 
: above the usual point of pasteurisation, ’riie colour 
is of deeper blue in the case of milk from diseased 
I udders, watered milk, skimmed milk, and milk con- 
taining alkaline salts. The method has been ap- 
plied to 570 .samples of market milk and ha.s given 
trustworthy rosnlts. Colour standards can he pre- 
I pared.--.!. C. 1). 

}filk; Deterininat ion of keeping qualily of . 

i J. Baker and L, L. Van Slyke. J . Biol. 

' Cliem., 1919, 40, 373-382. 

; Bhomo-chksol j)urple (see preceding abstract) can 
I he ns<‘<] to ine.asnrc ai)proximat<.'ly and relatively 
: th(' kc<*ping quality of milk. 'I'lie tost is ai)plicd as 
giv<Mi in the preceding paper, woth the modification 
; I hat the pipettes and tubes employed must he steri- 
lisixl Ix'forc use, and that the samples under tost 
' must h<‘ iiieuhatc'd for a given time at 18° - 20° C. 
The milk is examined for change of colour at 24- 
hour intervals. ’Phe main factor shown by this test 
I as relate<l to keeping quality is production of acid, 
i Imt additional factors to })e observed are coagula- 
J tion of cas(‘in()gt‘n, digestion of caseinogen, produc- 
tion of alkali and gas, and development of abnormal 
i odour or t.astc. In (he <lev('lopment of acidity four 
I stages of progress arc distinguishable through 
! change of colour. In e()m[)aring this test w'ith the 
bacterial count, it is found that in general large 
numhcr.s of bacteria and increase of acidity are iir 
fair correlation. -.). C- B- 

Milk; Heat coa<pdation of . H. II. SomiiKT 

and K. B. Hart. .!. Biol. Chem., 1919, 40, 137 
-151. 

Tiik coagulation of milk by heat occurs at from 
130° to 1.50° C., with different sani[)les of milk. In 
the manufacture of condensed milk this coagulation 
may occur during the sterilisation of the finished 
product sealed in tins. Manufacturers have at- 
tempted to solve the problem by controlling the 
acidity of the milk, and have set an arbitrary stan- 
dard, such as 0‘18% acid (calculated as lactic acid), 
above which they reject all milk. Frequently, how- 
ever, milk, immediately afU>r it is drawn from the 
cow, has a higher acidity (as determined by titra- 
tion) than this value. This wois the ease in approxi- 
j mately half of the samples of freshly drawn milk 
examined. Study of the factors which govern the 
heat coagulation of milk showed that in fresh milk 
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thore is no direct relation between the acidity 
found by titration and coagulation. Acidity 
measured by titration is, however, no measure of 
the true reaction, which can only be estimated by a 
determination of the hydrogen ion concentration. 
Further experiments showed that the reaction of 
the milk, jis determined by measurement of the 
hydrogen ion concentration, is not the determining 
factor in the heat coagulation. The reaction may, 
however, he a factor, for if the reaction is chango<l 
by addition of small amounts of acids the coagula- 
tion point is lowered. The concentration of the 
milk may also be a factor, but neither this nor tin* 
hydrogen ion concentration is the chief cause of the 
coagulation. The main factor was found to l>e the 
composition of the salts of milk. Electrolytes have 
a very marked effect on the stability of the colloids 
of the milk. Caseinogon requires a definite opti- 
mum calcium conkmt for its maximum stability. 
The calcium content of casoinogen is largely 
governed by the amounts of magnesium, citrates, 
and phosphates present. In most cases coagulation 
can l>e prevented by the addition of citrates or 
phosphates, and it appears that the (‘oagulation 
may l)c due either to an excess or a deficiency of 
calcium and magnesium. — .J. C. D. 

Casein; Solni/iliftf of in tCiInte sohi lions of 

sodium chloride and its dependence on the hudro- 
(jen ion concentration, S. Hvd. Arkiv Kcm. 
Min. (ieol., 11)17-18, 7, No. 1, 1—15. 

The solubilily of casein at 18*^ — 2(P (b increases 
from G'f mgrms. per c.c. in ()‘{).‘165.V NaCl to a 
maximum of .‘I'lO mgrms. jku’ c.c. in 0’1150N Nadi, 
and tlien falls to r,‘12 mgrms. per c.c. in 0'2725N 
NaCl. 'I'Ik' hydrogen ion concentration of all 
s.'itur.ated solutic'us is tlie same and has the value 
5'l,‘lxl() ‘. The appearance of an oi)alescence in 
solutimis of casein occurs when the hyrlrogen ion 
concentration has the above value*, and this ])oint 
lies very near the iso-eh'ctric point. — J. F. S. 

Yeast; Extraction and concent ration of vitaminc 

of . T. 11. Osborne and A. J. Wakeman. J. 

Biol, (diem., I DID, 40, ;18;1 — ,304. 

The authors have pn'pared a highly active growth- 
promoting fraction from a dilute acetic acid extract 
of yeast by fractional preciiiitation wiili alcohol. 
No definiti' substances wen* isolat/cd. J. C. 1). 

\dtaniine < : Ideniilij of irater-soluble \iron’th-pro~ 

inotimf n .d anti-ncuritic . 11. H. ^litchell. 

,1. Biol, (jliem., 11)11), 40, .31)1)— 113. 

I’liE author does not consifler that tln're is sufii- 
< ient experimental evidence available to justify the 
assumption that the two acces.sory factors are iden- 
tical.- J. C. I). . 

Yifaminc; I'al-soluhle in roofs and olscrra- 

iions on water-soluhle vitaminc in roofs. 11. 
8teenbock, 10. O. dross, and M. T. Sell. J. 
Biol. Chem., 1919, 40, .501—521). 

The yellow sweet potato and the carrot contain 
appreciable amounts of tin? fat-.soluble acce.ssory 
factor, and are much richer sources of this dietary 
constituent than rutabagas, dasheen, laets, pars- 
nips, liotatoes, and mangels. The carrot, rutabaga, 
and dasheen iire richer sources of the water-soluble 
acc^vssory factor than swe^'t potatoes, mangel, and ' 
sugar beet. — .1. C. 1). 

Tomato seed and ijrajie seed, rossibilihj of com- : 

mercial utilisation of . J. H. Shrader. J ! 

Ind. Eng. Chem., 1919, If, 1134—1135. i 

In making tomato catsup, pulp, soup, etc., the 
skins, cores, and seeds arc separated from the juice 
and pulp ; the wa^te (skins etc.) amounts to about 
5% of the fruit and contains 10% of seeds. Grape 
pomace is about 20% of the grapos and contains 


about 25% of seeds. These two waste products are 
obtained in fackiries in many different districts, 
but not in sufficient quantity in any one to make 
utilisation profitable. By working out the cost of 
transport etc., the author comes to the conclusion 
that a fair profit could lx> made by bringing the 
seeds ahiiie to some central |M)int and there press- 
ing them to obtain oil and press-cake, but that it 
would not 1 h^ profitable to transport the whole of 
the wastes. — W. P. S. 

11 hale {tdubber) oil; t'se of hydrotjenated us a 

food. H. Thoms and F. Miiller. Z. ITnters 
Nahr. Genussm., 1919, 38, 194—198. 

Feeding experiments on men showed that hydro- 
g<*nated wliale oil, in. pt. 36^ — .37“ C., is an eHicient 
substitute for butter. — W. P. 8. 

Food ilehifdration ; Low temperafure-vacuiim . 

K. G. Falk, E. M. Frankol, and R. H. MeKin?. 
J. Ind. Eng. (’hem., 1919, II, 1030— 1040. 

1'mk dehydration of meat at 50“ — 70“ C. under a 
pressure of 2 in. of mercury results in the reduction 
of the water eonkuit by G5% in from 3 to 8 hrs., 
j according to the siz.e of tlie pieces. Subsequent ex- 
I post! re to the atmosphere for 3 days further reduces 
! the wab*r-content, and the meat then contains 
I about 10 ' of water. Fish, vegetables, and fruits 
j may bo dried in a similar way, and all tlie products 
] are of a satisfactory character. — AV. P, 8. 

V eijetatdes ; ('artndiydrofes of fresh and dehydrated 

• Iv. G. Falk. ,J. Ind. Eng. Chem., 1919, 

11, 1133. 

; Determinations of rcslucing sugars, dextrins. and 
' starch (soluble ami insoluble) in fresh and de- 
■ hydrak'd (air or vacuum) carrots, potatoes, cab- 
' bages. and turnips showed that the drying process 
; (lid not cause any change in the carbohydrate dis- 
! tribution. — AV. I*. 8. 

I Foodstuffs and fodders; Quantitative micro-analysis 

i of . W. llcrlcr. Z. Unters. Nahr. Genussm., 

1919 , 38,65 -89. 

J A DESCRIPTION of motbocls of preparation and rnicro- 
i scopical examination of various food products and 
feeding stuffs, including methods of calculating tho 
proportions of various components from the dia- 
meters of their particles observed under the micro- 
scope. 

fmefic arid baeleria. Svanhc'rg. See XA^III. 
Pepsin. Northrop. See XX. 

Sacchm in and tn'nzoie acid. 8chowaItor. See XX. 
Patents. 

Food; Freinired health — and jiroce.Hs of makinij 
the same. Fruited C)er«al Co., Assignees of .1. P. 
Pursell, ()uincv, III., IT.8.A. Eng. Pat. 121,284, 
3.12.18. (AppI, 19,984/18.) Int. Conv., 4.12.17. 
.A CEREAL is eookcHl in the form of whole grains, 
by direct action of steam under pressure; fruit — 
prelc'rahly consisting of a mixture of dak'S, figs, and 
raisins, which may have Iks.*!! j)revi()usly clried ami 
ground -is then addcHi to tlie cereal. Cooking is 
coutinued for some time further, and the prcKluet is 
then dried and toasted and if neci'ssary granulated. 

■— J. H. L. 

• 

Jtakimj compound. AAh P. M. Grelck, Assignor to 
B. H. (Jrelck, Lincoln, Ncbr. Ih8. Pat. 1,322,561, 
25.11.19. Appl., 4.12.15. 

The product comsists of tho dried solids of sour milk 
mixed with an alkaline earhonate. — J. H. L, 

Dehydrating fruits, vegetables, etc. ; Frocess‘of and 

apparatus for . C. Shormun, Chicago, 111. 

U.S. Pat. 1,324,072, 9.12.19. Appl., 4.6.13. 

Thk material to be treated is eontaincKl in a closed 
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ohiirnl)er from which the air ia exhausted, the air 
after withdrawal beiiij; oampressed, fre^ from 
moisture in a oondenser (prek'rably consisting of 
a ooil or (s)iLs of pipe in a tank or tanks of water), 
and then if nernissary in another coil) irscd 

again for d(diydration. — JJ. M. V. 


XIXB.-WATER PURIFICATION; 
SANITATION. 

Boiler feed water; Lime-lxuium softener for treat- 
ment of . (’. A. Ah'hring. Ch(‘in. and Met. 

Eng., 19.19, 21, G29-GM2. 

The water to ho treated is admitted through a 
valvo controlled hy the amount of water drawn from 
tho softening f)Iant to a tank at the top of the 
apparatus, whence it j)as.ses through a siphon tank 
to the l>ottom of a lower, out<‘r <‘one, where it is 
intimately mixed with slaked lime which has been 
mixed to a thin paste with a portion of the water 
under treatment. This removes temporary hard- 
ness. As tli(' water rises in the outer I'one the pre- 
cipitate settles and is draw n olf at tin* bottom. The 
W’ater pa.sses through a jnpe leading from the top 
of the lower, outer cone to the bottom of an inner, 
upi)er cone Avhero it is thoroughly mixed with 
barium f arhonato, thus removing permanent hard- 
ness. The impurities scuttle as the water ri.ses in 
th(‘ ('ono and are drawn off, whilst the water passes 
through a. filter comprising a perforated plate, a 
brass sciaMUi, f) inches of gravel, and 10 inches of 
sand, and is coll<s?ted in a triangular space below’ 
the filter bottom, whence it is drawn otf as required. 
Tho filter is provided with air washing and water 
wasliing di'vices. 'I'he ofieration is controlled by 
tho analysis of drip samples taken tlirough iJ" 
pipes at various parts <if the [ilant. Detaits of 
analyses ami results and cost of lieatment are* 
given. - S. S. A. 

Carbon monoxide; Itapid deferminaf ion of in 

air. A. 11. Jianib and .\. T. Lai>on, J. Anier. 
Chem. Soc.. 1919, 11, 1908—1920. 

Tw'o methods for the rapid estimation of small 
quantitie.s of car}>ori monoxide in air arc deserilKsl. 
In the lirst, the gas is pas.si'd ovi'r a platinum wire 
heated to nslness and the carbon motioxido par- 
tially burned in contact with it. The gas then 
pa.sses over lu'ated cojifier oxide where tho carbon 
monoxide is cennplet/oly burnt, next through a spiral 
tube contained in a thermostat to bring it to its 
original temperature, and finally over a second 
exactly similar |)latimim wire boated by the same 
current as the first. The two platinum wires are 
made arms of a Wheatstone bridge, and since the 
first wdre will neci'ssarily be hotter than the .second 
they w ill have different ro.sistanees. 'I'lic change in 
the resistance of the first wire gives a measure of 
the carbon monoxide concentration. In the second 
method the mixture is jiasseil through a platiiii.sed 
platinum catalyst when the carlx)!! monoxide is 
completely burnt. Tho tcmjierature change is 
measured liy a thermo-<-lcinent and indicates the 
concentration of t)ie carbon monoxide. Hoth 
moihmls are rapid ami the latter is particularly 
acenrate, easy to instal and o]HT:ile. Th<‘ catalyst, 
wdth reasonable jjrecauf ions, rcinains active for 
many weeks. — J. F. S. 

Mustard (jns; Effect of rm/isfure r'jnfent on the 
permeability of fabrics /o — . (1. H. Clow<‘s, 

G. St. J, Perrott, B. Gordon, and E. L. Greens- 
felder. J. Tnd. Eng. Cliem., 1919, 11, 1016—1019. 

The addition of 4 — 5% of water to heavy duck ami 
w, la^^v■\e, lae.VWtvvtc^d the. passage, 

of mustard gas through tho fahrics; with large 
amounte of water tho passage of the gas wa.v /)ar- 
tittlly ng but rnn.-dlor in- 


creaao in permeability occurred when oiled cloth 
wm treated with water in quantity up to 4%. It 
ap|>earH that at the point of maximum penetration 
a film of water covering tho fabric interferes with 
I surface ad.sorption of the mustard gas and possibly 
j aids the passage of the gas along tho surfaces by 
j capillarity. With more water, and as the inter- 
stices of the fabric are filled gradually with water, 

! the passage of the gas would he at first impeded and 
I ultimately almost inhibited, sintse the rate of 
I pa.ssago hy solution in water and diffusion would 
I msH'ssarily he slow’ and as.sociated with considerable 
I hydrolysis of the gas. — W. P, S. 

I 

! A)nmonia respirators. Perrott and others. VII. 

i Patents. 

Softeminy, treatimj, and filteriiuj water for steam 
boilers and other industrial purposes; Automatic 
method of — — , and apparatus therefor. E. 
Wade- Wilton and W. Hepworth, Brainley, and 
I C. 11. Fuesslv, Ecch's. Eng. Pat. 180,225, 

! 0.12.18. (Appl. 20,216/18.) 

] Wateii to be treatt'd enters a tank through a con- 
; trol valve, and i.s rai.sod in temperature by the 
I introduction of live steam. A predetermined 
; quantity of reagent i.s then automatically added 
! and mixed, and the water is di.scharged from tho 
, tank through a jirotected pipe which prevents the 
j (lisc.harge of any .scum. From tho tank tlie w’ater 
i jias.ses to a liiter, through which it travels iu an 
' upward direcUon, and leaves hy a pipe at the top. 

! This pipe is Bent downwards and tluni iqiwards, 
i and opens in an enclosed space, from which the air 
j e.scapes hy a vent valve, and the water flows away 
, through a pip<‘ in (he iHittom of tlie space to the 
I boiler or to a collecting tank. — .1. H. J. 

I Tro/cr; Vurifnat ion of \u'Hh elilorine^. F. 1*. 

! Gandy, l.ondon, ihig. Pat. I8G,2GG. (Appls. 

: 2(),G71, 12.12.18 and 8955, 18.2.19.) 

I An apparatus is de.scribcd specially suitable for the 
I addition of chlorine gas from a cylinder of tho 
I liquid sulwtanco to wata'r flowing iu a cIos<m 1 ('on- 
duit under ])rc.ssuro. 'rho gas is admitted to a 
; pressure-regulating chamber partly filled with 
: water by a connection to the water conduit. A 
, float or dia[)hragm in the pressure regulator 
ojierates a valve which controls the admission of the 
; gas, ,so that the pri's.sure of the gas in the regulator 
i is reduced to that of tho waUu’. 'Ihe regulator is 
I placed at a lower level than tho conduit, so tliat 
i the W’ater in the regulator is at a .slightly higher 
I pressure than that in tlie conduit, which enahhYi 
I the gas to he passed from the rogulatKir into the 
' eondnit. The jiressuro regulator may be phic'ed at 
^ a higlier level than the (‘oiiduit if desired, iu which 
i case the water iu the regulator is supplied under 
I tho action of an air pressure controlled by tlie 
. water pressure in tho conduit. If the water to bo 
: treated is flowing through a suction pipe, the water 
' for the pressure regulator is supplied from a tank 
at a suitable height above the regulator. In order 
; to prevent the corrosive action of moist chlorine, 

I the regulator may 1 k> filled w'ith carlxin Udra- 
chloride, and a trap is in.serted lK*tween the regii- 
' lator and the wat<*r conduit to yirevcnt carlxm 
■ tetrji(‘)dorid(‘ from entering tho latter. The .same 
i object may be effcctin] by a layer of paraffin oil <m 
tin* siirhuxi of the water in tlie regulator. —J. H. J, 

; Water purification. W. 0. Snelling, Pitisbuigli, 

; Pa. U.S. Put. 1,825,213, 10.12.19. Appl., 31.7.15. 
Portland cement is hydrated with an excess of a 
hvdrating agent containing a .salt of One of tho 
: ;dk- li metals whicii is capable of romoring calcium 
product 18 a water-softening 
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Refuse; Destruction of house and other — , and ’ 
the recovery therefrom of useful materials. K. j 
Box, Caulfield, Victoria. En^;. Pat. 136,243, j 
9.12.18. (Appl. 20,427/18.) i 

Refuse is treated in a closed and heated retort with j 
air or superheated steam delivered below the j 
char; 2 :e. The given off are collcH'ted from the i 

top of the retort, cooled to deposit tar, and parsed ' 
through a condenser into a scrubber divided into 
oompartments by baffles partly .submerged in a 
liquid. In each compartment A scrubbingdiox is 
mounted crankwise on a common spindle passing 
through the ecrubber. 'Tlie boxes are wetted as 
they rotate by liquid obtained from the eondeii.ser 
and supplied from a tank above the scrubber. The 
gases from the scrubber pass to a blower which also 
takes in air through a valved inlet. The blower is 
supplied also with powdered carboiuu'cous material 
(obtained from tho refuse after burning in the 
retort), which m discharged with tlu' air and g:wes 
through tho nozzle of the blower into the furnace 
of the retort. — J. II. J. 

Waste material; Process and apparatus for reduc- 
tion of organic - — . C. C. Darrach, Assignor 
to (j. Darrach, Philadelphia, Pa. U.h>. Pat. 

1, 325,352, 10.12.19. Appl., 29.7.15. 

An ap{)aratus is described consisting of a digester 
connected at tlie bottom to a clarifying chamber 
containing granular material su])ported Indween 
two bodice of liquid. Organic material is treated 
in the digctster, and the liquid from tho digester is 
passe<l iuto the clarifier, where a. flock-forming 
reagent is addl'd to it. -J. IT. J. 

] nsec t icid . H. A. Richter, l^oiig Island ( ity, 
N.Y. US. Pat. 1,321,848, 16.12.19. Appl., 
18.8.17. 

About 9 15 parts of arsi'iiious oxide and 0—10 

parts of caustic alkali are ground together in a dry 
state and mixed with 70 of an inert dry powder 
containing slaked lime. The product is free from 
lumps, anti is ea])abie of being applied as a dnsfing 
powder. — .) . 11. -I, 

Purifaing [las. hhig. Pat. 135,931. See Ha. 
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Alkaloids; Psr of sil icol n ngsf ic acid fur the dctcr- 
ndnuiPnni <>f - 10. Taignt'r. Z anal. C3iem., 

1919, TiS, 3 16- -352. 

Atiioimne, strychnine, and cocaine are precipitated 
completely from their re.speetive hydrochloric acid 
solutions hy 10 , silicotungstic acid solution ; aitcr 
tho atldilion of sodium chloride, tho i)recipitato is 
eolleett'd on a filter, washed with 1% hydrochloric 
acid, drictl at 4(6^ (k, and weighed. The pmripi- 
tated c(imi)ouuds have the general composition ; 
12Wt),,Si()^, 211.0, 4-alkaloid, eonsetpiently the atro- 
pine compound (;ontains 28‘64, the strychnine com- 
pound 31'69, ami the cocaine compound 29"40'/ of 
alkaloid.— W. P. S. 

Pthiihnorpliiiic sulphalc. J. L. Thomson. Pliarin. 
J., 1920, 104, 7. 

ETiiYLMonriiiNE sulphate 1ms the formula 
(C„H,„() 3 .N.().(\lU),H,S(h, 511,0; at 15'5^ C. I 
part of the salt is soluble in 9'5 parts of water or 
III parts of 90% alcohol. — W. P. S. 

Drugs (Did jioisons; Physical theory of the action of 

. I. Trailin', Biochem. Zeits, 1919, 98, 177 — 

197. 

A THEORETICAL paper. Tho pharmacological action I 


of drugs and toxins is attributed mainly to their 
phy»ical properties. It is urged that more atten- 
tion ought to be given to tho physical side of those 
principles in tho study of chemotherapy.— S. S. Z. 

llonudogiies of hydroguinine and iheir toxins; 

Surface action of the . I. Traube. Biochem. 

Zeits., 1919, 98, 197- 205. 

With the hydroeupreins and their homologucs there 
is a parallelism between their disinfecting power 
against many bacilli and coc(;i, mostly gram 
I positive organisms, and their surface action. An 
! analogy also exists between the susceptibility of 
bacteria towards basic stains and their power of 
julsorption of hvdrocuipreins and their toxins. 

-s. s. z. 

Kephalin; (Pycerophosphoric acid in . P. A. 

Janene and 1. P, Rolf. J. Biol. Chern., 1919, 40, 
1—16. 

The presence of glyceropho.spliorie acid in kephalin 
has been estahlislicd by tho isolation and identifica- 
tion of that component. It is apparently identical 
with tlio acid found in Iciithin. (Seo further, J. 
('hem. Soc., 1920, i., 137.)— 3. C. D. 

Thyroxin; Chemical identification of . K. C. 

Kendall and A. E. (_)stcrbcrg. .1. Biol, Chem., 

1919, 40, 265 -331. 

Evidence as to the supposed structure of thyroxin, 
the physiologically active component of the thyroid 
gland, is reported. Tin* compound may occur in 
several isomeric forms, and ap|X‘ars to be a 4.5.6-tri- 
bvdro-4.5.6-tri-iodo-2-oxv-/l~indoh'propionic acid. 
(S('e further, J. (’hem. 8oc., 1920, i., 180.)— J. C. D. 

Yeast nucleic acid; Structure of IV. Ammonia 

hydrol ysis, P. A. Ia'vcuc, J. Biol. Chem., 1919, 
40, 115- 124. 

4'iik author reviews the recent theories of Jones 
(lliis J., 1916, 707; 1917, 402) and Thannhausor 
(compare this J., 1910, 63) regarding the structure 
of nucleic acid, and points out their weak points. 
He advances a formula for yeast nucleii; acid 
wliich satisfies the known facts. (iSoe further, J. 
Chem. Soc., 1920, i., 193.)— J. C. D. 

Pepsin; (fuAintitaticc estimation of . Effect of 

hydrogen ion concentration, J. H. Northrop. 
J . (Jen. Physiol., 1919, 2, 113—122. 

The clmngc of electrical conductivity during peptic 
digestion may be emploAT-tl as a measure of (ho 
amount of pepsin present. The eomhinalion of 
pepsin with tlie substrate ami the antluonco of tho 
n'action of the medium on this combination, and 
hence on tlie rale of digestion, is discussed. (Seo 
furllier, J Cliem. iSm\, Eeb., 1920.) — J. C. I). 

i'afal ysis ; Thcniad prohleni in organic contact . 

W. J. Huff. 4'rans. Amer. Electrocliem. Soc., 

1920, 175 — 194. [Advance proof.] 

A OKNEiiAL review of the heat problems met with in 
organic catalytic reactions with a more detailed 
descrijition of specitic typical examples. As typical 
<‘mlothcrmic rcaction.s the cracking of petroleum by 
the Bill man i>roees.s, and the dehydration of ethyl 
alcohol over aluminium oxide, aie cite<l. In tlieso 
ea.si's momentary liKail superheating entails locally 
increased rcai^tion voloeity and eonsequcntly loeidly 
ineri'a.scd absorption of heat, that tlu' reaction 
itself serves, tiguratively speaking, as a thonnal 
halaiiLJC wheel. When the prcxluct, therefore, is 
stable enough U) use a long reaction tube, as i.s the 
case with the catalysis of alcoliol to ethylene, an 
eiidotlieriuic cataly.sis presents no great difficulties. 
In the cracking of petroleum, however, the de.sireii 
product-s are themselves liable to further decom- 
position, and the catalysis must be conducted within 
very narrow limits of temperature, e.g., 650° — 
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580° 0. for Pennsylvania oil. The problems offered 
by exothermic reactions arc more difficult of solu- 
tion. As examples of such are cited the partial 
combustion catalysis of naphthalene to phthalic acid 
(see Gibbs and Conover, Eng. Pat. 119,518; this J., 
1918, 684 a) and of l>en2iene to maleic anhjdrido 
(U.S. Pat. 1,318, G;12; this . 1 ., 1920, 44a), and 
chlorination catalyses such as the preparation of 
(;arbon tetrachloride from methane and chlorine 
with the aid of a trcatc'd charcoal catalyst. For 
disposing of the surplus licat various methods arc 
adopted. A well-known exi)edient consists in ifi- 
croasing the heat capacity of the incoming vapours 
by dilution with an inert material, or an excess of 
one ingredient, the method adopted, for example, 
in the catalytic re<luction of acetaldehyde to ethyl 
alcohol (see Eng. l^at. 120,163; this J., 1919, 28 a). 
Tho latent heat of vaporisation of an atomised 
liquid may also 1 k' utilised for absorbing surplus 
heat. For large scale production the author fa\'ours 
the princijde of alternate coolings and short catalyst 
contacts, althougii the practical application to re- 
actions catalysed only by non-mctallic materials 
present many difticulties.— (E F. M. 

Sarchnrin and henzoir arid ; Separation of . K. 

Schowaltcr. Z. Unters. Nahr. Genusstn., 1919, 
38, 18;>— 194. 

Saochaiun and benzoic acid arc extracted together 
from foods, etc., by most of tlie methods employed 
for the determination of iKUizoic acid, but the two 
substances may 1 k> separated from one another by 
means of (varlmn tetrachloride, in which saccharin is 
practically insoluble. The ethereal solution 
obtaiiKxl as in ^b)n der Heide’s method for tho 
determination of benzoic acid (this J., 1910, 367) is 
evaporated at a low temperature, the residue dried 
in a vacuum desiccator to remove the last traces of 
acetic acid, and then treated with carbon tetra- 
chloride. 'J’lu' iK'Uzoic acid dissolves and may be 
titrated. Tlu‘ insoluble residue of saccharin may lx? 
identified as such by the usual reactions. Saccharin ! 
cannot Ik'* separaU'd from lK‘nzoi(‘ acid by suhlirna- 
tion, since both iK'gin to sublime at about 120° (b 
Attention is directed to tin* fact that saccharin, its 
anhydride and sodium salt, benzoic acid and soluble 
benzoates are all absorlK'd to ;i considerable extent ^ 
by animal charcoal from ilu'ir af|ueous solutions. 

— W. P. S. i 

Arrfiisidirnlic arid. ,J. 11. Pamsav. Pharm, J., 
1920, 101, 7—8. ■ ! 

Of 11 samples of acetylsiMicylic acid examined by ! 
the author only 3 were free from salicylic acid; the ; 
((uantity of this acid pre.sent in the other 8 samples 
varied from 3 to 15 parts [)er million. Ten out of 
12 samples of acfdylsalicylic acid faspirin) tablets 
contained fre<* salicylic acid, the amounts vtirying 
from 7 to 50 parts per million. — AV. P. S. 

Carbamide [i//toJ; Drcoinjiositifin of in fhe 

j)rcsenre of nitric arid. T. \\. Price. Chem. 
Soc. Trans., 1919, 115, 1351—1.360. 

The reaction between urea and nitric acid is uni- 
molecular, and as the {uoducts consist entirely of 
carbon dioxide and ammonium nitrate it i.s ana- 
logous to the decomposition of urea by hydrochloric 
or sulphuric a(;ids and procecxls according to the 
equations : 

(1) CH,NV)3-HN(),..NII,X0,VHNC0. 

(2) HNCOd H,() j ilNO, - Nli,N(),+CO,. 

As the velocity diminishes with the conc-entration 
of nitric acid it appears that only free urea, and not ' 
its nitrate, takes part in the reaction (1) above, j 
According to the dis-sociation theory of the decom- i 
position of urea, ivhereby ammonia and cyanic acid | 
are supposed to l>e the primary decomposition pro- i 
ducts, the addition of a salt containing an am- , 
monium ion should have a retarding influence on j 


the decomposition, hut the reverse was found to be 
the case, and hence it appears that this theory is 
not applicable. The decomposition velocity is small 
below 80° C., and at 30° — *10° C. is negligible, and 
hence the use of urea to remove nitrous acid from 
nitric acid will not be accompanied by a loss of 
nitric acid at low temperatures. — G. F. M. 

Fatty acids; Volatility with steam of lower in 

dilute a<iu€ous solution. E. J. Witzemnnn. J. 
Amer. Chem. Sof., 1919, 41, 1946—1951. 

The volatility of the lower fatty acids (formic to 
butyric) in steam increa.ses with increasing mole- 
cular weight. The addition of neutral chlorides to 
the .solution increases the volatility. The amount of 
increa.Ho runs parallel with the electro-affinity of 
the metallic ion of the salt. The following order is 
given for metallic chloridcvS ; potas.sium, sodium, 
strontium, barium, calcium, magnesium, and alu- 
minium. The chlorides of iron, manganese, and 
('opper are irregular in their action. (See also J. 
Chem. Soc., 1920, i., 138.)— J. F. S. 

Methyl ethyl ketone: Vroduction of from 

n-hntyl alcohol. A. T. King. Cbem. Soc. 
Trans., 1919, 115, 1404—1410. 

Methyl ethyl ketone is produced from u-butyl 
alcoliol by dehydration to /i-butylene, re-hydration 
of tbe latter to .src-butyl alcohol, and dehydro- 
genation of tlio alcohol to the ketone, according to 
the scheme : 

CII,.CH,.CH,.ClI,.OH >CH3.('n:CH.CH,> 
Cll3.CH,.CH()ll.CH, fCH3.CH,.CO.CH3. 

Tlie dehydration of butyl alcohol is elfected by pass- 
ing the vapour over glacial phosphoric aci(f on 
J) urn ice contained in a ('opper tulx) at a tempera- 
ture of 280°— 4(X)° 0. The ^-butylene, procliiced 
witlioiit any appr<.‘<*iable side reactions, is con- 
den.sed, tho liquid .shaken under its own pressure 
with 75 '' .su]j)lniric acid, and, when absorption is 
complete, the mixture diluted witli an equal volume 
of water, and distilled. A yield of alxnit 90% of 
the theoretical (juanlity of .sec-butyl alcohol is 
obtained from tbe distillate after salting out and 
drying, and it is then dehydrogenised over a 
catalyst of reduced copper at 290° C. by the method 
of Sabatier and Sendt'rens. The yield of tbe 
I)urified ketone amounts to about 70,' of tbe 
theoretical calculated from the crude butylene 
employed. — Cb F. M. 

('hrmolherapeuiic studies on oryanir Com pounds 
ronlaininy nierrury and arsr}iic. G. W. Haiziss, 
J. A. Kolmer, and J. L. Gavron. J. Biol. Chem., 
1919, 40, .533-552. 

A Nu.viBKR of new compounds containing )x)th 
mercury and Jirsenic in organic combination have 
hec'ri prcp.ansl. d'hesi* (()mi)uunds art* of the iyi>e 
of substituted phenylarsinic acid mercuric acetatt's. 
They were not found to posses.s gormieidal proper- 
ties superior to those ot ordinary organic mercury 
cornpouiids. tSee furlla r, .1. Clu'in. Soc., 1920, i., 
196.)— J. V. D. 

Arsrnious arid; Influence itf on yroiriny 

tissues. R. ColK*t. Riochem. Zeits., 1919, 98, 
291 314. 

In plants, no improvement in tlie growth wn« 
observed by the application of arson ious acid. Con- 
centrations as low as 1/200,000 wore found to be 
very toxic. Frog spawn aiid tadjioles were not so 
susceptible to tlie toxic effc'ct of ar.senious acid, but 
neither improvement nor retardation in growth of 
these organismjfl could bo traced to the influence of 
the arsenic compound. — S. S, Z. 

Alcohol from coke-oven gas. Rury. See IIa. 

Ignition of electrically charged ether. Hold© 
See Ha. 
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Bther-alcohol-o.ir and acetdne-alcohoUair mixtures. \ 
Whit« and Price. See IIa. j 

Mercury compounds. Dcniges. See VII. j 

Electrochemical production of organic compound.^. ■ 
Thatcher. iSVe XI. ! 

Fatty acids. Windiseh and Dietrich. See XXIII. j 

Patknts. 

Alcohol; Manufacture of . Klcktrizitatswerk 

Lonza, Gampel, Switzerland. Eng. Pat. 134,521, 
8.8.19. (Appl. 19,573/19.) Int. Conv., 27.10.18. 

In the catalytic reduction of acetaldehyde to ethyl 
al(M>hoI by moans of an excess of hydrogen, which, 
after the separation of the alcohol formed, is re- 
turned to the operation by a circulating devi(‘e (Eng. 
l*at. 120,163; this J., 1919, 28 a), the. production of 
ether its a by-product and the gradual poisoning of 
tho catalyst by the decomposition products of 
acetaldehyde, are avoidcsl by circulating with the 
hydrogen an amount of oxygen not exceeding 0*3 
The temperature of tho reaction chamlwr is niain- 
t.'iined between 90'^ and 170'^ C. by cooling, or pre- 
ferably by using the hydrogen in such excess that it 
absorbs and removes the superfluous heat of the 
reaction. Whereas without the use of oxygen the 
yield of alcohol fell after 30 hours nearly to zt‘ro, an 
average yield of 95% of the aholiol theoretically 
po>ssiblo was obtained in a run exte-nding over 211 
hours in which ()T5% of oxygen was used, whiilst a 
content of 3‘5% of ether in the condensed i)roducis 
in tho former case was reduce<l to 0’57^ in the latter. 

— G. E. M. 

J)e-to.ricaf cd vaccine; Freparation of - — . 1). 

Thomson, London. Eng. Pat. 136,036, 11.2.19. 
(Appl. 3695/19.) 

In the preparation of vaccines from bacteria tb(' 
lemoval of undesirable toxins is effected by <lis- 
solving the centrifuged bacteria in Njli) sodium 
hydroxide at blood heat and re-precipitating tho 
bacterial substance by the addition of .V/5 hydro- 
chloric acid containing 2'5 ' of sodium chloride. 
Precipitation is promoted by ceiUrifugitig, and as 
it occairs more readily in c-oneentrated solutions it i.s 
imi)ortant to dissolve a maximum amoviui of germs 
in a minimum amount of alkali, c.p., in an equal 
bulk of M /lO solution. The supernatant fluid con- 
tains a j)iwportion of the toxin present, but by re- 
solution an 1 re-precipitation rei)eated several times 
until the supernatant licpiid ceases to give a precipi- 
tate with [)icric acid, the final germ precii»itale is 
rendered free from toxi<*, substances. As an alter- 
native to ri'peaU'd solution and re-precipitation the 
toxin may Ih> removed by washing the first precii)i- 
tato obtainc<l with a weak acid solution such as 
0'5%, solution of sodium dihydrogen plnys-phate. 
J)o-toxication is usually (ompletc after 4 or 5 wash- 
ingsu In either case tlie de-toxicuted precipitate is 
colIectiHl and mixe<l with a solution containing ()’5 ,’;, 
each of sodium dihydrogen phosphate and plnmol 
and is standardised to a strength of ten thousand 
millions of germs per c.c. — G. F. M. 

Acetyls(dicnlic acid; Frocess for preparing double 

cotn])ounds of caffeine irith (dkali salts of . 

H. S(‘fton-Jonc\s. London. From Chein. Fabr. 

.1. A. Wiilfing, Berlin. Eng. Pat 136,187, 8.1.18. 
(Appl. 184/18.) 

Acktylsalicyi.ic acid (2 uiols.), an alkali carbonate 
(I mol.), and caffeine (1 mol.) are homogeneously 
mixed and the mixture is moistened with an alcohol, 
ester, ketone, or chlorinated hydrocarbon of tho 
aliphatic series to the consistency of a thick paste, 
w'hich is kneaderl until a sample dis.solvos in water 
to a clear solution without the liberation of carbon 
dioxide. The solvent is then removed by, evapora- 
tion at a low temperature, and the product, con- 


sisting of the acetylsalicylate of caffeine and the 
alkali metal is dried in a vacuum. Alternatively 
-^tho acetylsalicylate of an alkali metal, such as for 
example lithium acetylsalicylate, may be brought 
into reaction with caffeine in the above mentioned 
proportions in a similar way. — G, F. M. 

('amphor; Method of changing isoborncol into , 

U. L. Aiidreau, Assignor to E. 1. dii Pont do 
Nemours it Co., Wilmington, Del. U.S Pat 
1,324,140, 9.12.19. Appl., 25.5.18. 

IsoHOKNEOL is oxidiscd to camphor with moderately 
conccuitrated nitric acid by applying momentarily, 
and then discontinuing the application of, an elec 
trie current. — G. F. M. 

Photochemical jirocess. W. O. Snolling, Allentown, 
Pa. U.S. Pat. 1,325,214, 16.12.19. Appl., 6.2.17 
A iiALociF.NATET) carboii compound is exposed to 
aotini(* rays in the presence of a substance capable 
of rcmioving the halogen. — J. H. J. 

J)eso.tycholic acid; Manufacture of products of 

addition of . H. Wielaiui, Munich. Eng. 

Pat. 105,769, 20.1.17. (Appl. 5589/17.) Int. 
Conv., 10.2.16. 

Ske F.S. Pat. 1,252,212 of 1918 ; this J., 1918, 108 a. 

Ethylene dichloride. ; Process of preparing ■ — ^ — . 
E. C. 11. Marks, Toiidon. From Union Carbide 
(5)., Nc'w York. Eng. Pat. 130,489, 2 7.19. ■ 
(Appl, 16,488/19.) 

See U.S. Pats. 1,315,542 and 1,315,545 of 1919; this 
J., 1919, 847 A. 

Isohutyl esler of oleic add. 10. Preiswerk, Basle, 
Switzerland, Assignor to the Hoffinann-La Boeho 
('hemieal Works, New York, U.S. Pat. 1,318,461, 
14.10.19. Appl., 16.8.18. 

See Eng. Pat. 123,68.5 of 1918; this .1., 1919, 268 a. 


XXL- PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

Process plate; Emulsion for [photographic] . 

lU E. iSIacb' and (L I, Higson. Phot. 1919, 
59, 260—265. 

The C’baraeteristic curve of a photographic plate as 
determined by llurtcr and Driflielcl’s method hn.s 
l>een found to depend on Llie relation of the dif- 
ferent sizes of silvc'r haride grains present aiul their 
(juantities, the thiekness and opacity of the film, 
;ind the time and method of development, the first 
of these faetor.s being the most important. Begard- 
ing the curve of an emulsion as the sum of the 
I curves due to the various groups of particles of 
the same size, it follows that, in general, the more 
uniform tlie grains of an emulsion the st4xq)er its 
curve. The actual size of tlie grains is le.ss im- 
portant than the degree of uniformity. A plate for 
process work icMpiires to have a stc^ep curve, and 
therefore to have uniformity in size of grain. 
Photomicrograpiis of a number of commercial 
, prcK'ess plates, of wliic'h several arc reproduced, 
support this view. — B. V. S. 

[ l*hntographie] toning icith nickel and cohalf. 

1 .T. Dubr<jtou. Bull. Soc. Eram-. Pilot., 1916, 6, 

; 304. 

, Solutions of nickel and cobalt ferrieyanidcis are 
I both isuitable for toning bromide prints. Consicler- 
i able latitude in the c*on)i>osition of the bath.s is 
]HU'mi.ssible, the solution reeoiiiinended for nickel 
being a mixture of equal parts of soluticins een- 
taining rcspiuAivcly 1% of potassium ferricyamde 
and 2—5% of potassium citrate in water, and 1/, 
of nickel chloride and 2 — 5% of potassium citrate. 
The tones obtained vary from a deep, warm brown 
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to a red similar to that obtained with a copper 
ferricyanidc solution; the intermediate tones, how- 
ever, are ^deasanter than those given by copper, 
and there is less tinting of the whites if toning is 
(‘arried to finality. For cobalt toning, the second 
solution contains 2% of cobalt nitrate or chloride 
witli 6% to 10% of pota^isiurn citrate; a violet-rose 
tint is given, very effective in portraits. Hard 
prints are preferable^ and the strength of the hath 
in cobalt must l)e maintained to avoid reduction of 
the print. —B. V. S. 

[Photographic] sulphur toning. B. Namias. II 
Progrcssio Photographico, July, 1‘Jll. Bull. »Soc. 
Fran 9 . Phot., 1919, 6, JO.'j, Selenium toning 
process of Namia.s. J. Diihreten. Bull. Soc. 
Fran?. Phot., 1919, 6, 3(K). 

CuYSTAi.LiSKD sodiuiu sulphido (00 grins.) and 
(selenium powder (3 grms.), in the coniniercinl lOnn 
of small brownish-black sticks, are heated together 
in a porcelain crucible, with thorough stirring. 
After cooling, the inas.s i.s treated witli water (1 
litre), a deep red transparent solution being 
obtained which ktn^jis well in full stoppered bottles. 
This bath gives with bleaclied bromide printe a line 
purple-brown toiu' similar to that of a gold-toiu'd 
print-out paper, witJi no tendency to the disagree- 
ablo yellowish appearance oftmi obtained with tin* 
usual sulphide toning method.s. Pure white.s are 
obtained unless too manv prints are treated in one 
bath.— B. V. S. 

P.\TKNTS. 

Colour pholognyphg, C. Kah'igh, Jersey City, 
N.J., and \V. V. 1). Kelley, Brooklyn, N.Y., 
Assignors to Prizma Inc. U.S. Ihit. 1,325,201, 
16.12.19. Appl., 20.12.10. 

In obtaining a colour record, the expos, mv is made 
through a moving grach'd colour screi'u ,• i that one 
end of the exjKisuro i.s made to practically white 
light, and the otlier end to the full colour. 

-B. V. S. 

Coloured cinemotogi filin.'t: Proce.ss of pro- 
ducing , and apparatus therefor. L. h\ 

.Douglass, SanUafacl. Cal. U.S. Pat. 1,325,280, 
16.T2.19. Appl., 13.8.18. 

In two-colour cinomat-ograi)hy, with alternating 
rod and green taking .screens, a portion of tlie 
green screen expo.suro is made tluanigli a blue 
scroon, the pro|w)rtion of blue .screen expo.^iire being 
increased witli increase of tlie distance ladwcvn the 
lens and the object. — B. V. t-i. 


XXII. - EXPLOSIVES ; MATCHES. 

Trinitrotoluene ; Hiigroseopicity of - - . AV. J. 

Huff. Chem. ami Met. Kng,, 1919, 21, 570 571. 
The allegation that trinitrotoluene is hygroscopic 
is denied. Although no measurtunents of the vapour , 
pressure of its saturated solution ire available, cal- 
culation from the tempeiature-.solubility curve 
would indicate it to Ixi 99997 % of that of pure 
water at 25° C., and this points to trinitrotoluene 
being practically non-hygro.scopi(c Laboratory 
tests by Taylor and Cojic’s mcthiKl (this J., I91(i, 
944) are not suitable for determinations of hygro 
scopicitie.s below that of potassium perehlorat<*, hut 
they confirmetl, n< vertheless, that trinitrotoluene 
is not hygro.scopic and that ujiparent gain in weight 
W'as due to deposition of moisture by adsorption 
and condensation attending minute temperature 
fluctuations.— W, J. W. 

y itrotoluene.s; Studies on the — . 7. liinnrg sys- 
tems of a nitrotoluene and syinmeh iad trinitio- 
meta^r.glene. J. M. Bell and J. P. Sawyer. J. , 
Ind. Eng. Chem., 1919, 11, 1025— T028. i 

The freezing pointa of binary systems in which one • 


component was 2.4,6-trinitroxylene and tho other a 
nitrotoluene have been determined by the cooling 
' curve method. Binary mixtures of trinitro-w- 
xylcne (m.pt. 182° 0.) with 1.2.4.6-trinitrotolucne 
(m. pt. 80'5° C.) showed an eutectic point 74‘8° C., 
corresponding (by interpolation) to 8% of the 
former. The mixtures of trinitro-7u-xylcne and 
1 .2.4-rlinitrotoluene (m. pt, 69'4° C.) had eutectic 
point 677° C., corresponding to 6% of the former, 
whilst the eutectic point (50‘5° C.) of tho 
mixtures of trinitro-?n-xylene and 2 >-iiiononitro- 
tolucno (m. pt, 5l'2°0.) corresponded to 2% 
of tho former, Tho binary eutectic temporaturo 
for mono- and dinitrotohienes (26'4° C.) was lowered 
to 257° C, by the luldition of successive small 
amounts of trinitro-m-xylene, and analogous reduc- 
tions of the eutectic points were produced by add- 
ing trill itro-m-xylene to mixtures of the other two 
nitrotolueiics. The formula expressing the relation- 
.ship between the Iieat of fusion, m.pt., and com- 
position of ideal solutions is applicable to binary 
mixtures of triiiitro-m-xyh'iie ospecially wbrni inouo- 
nilrotoluene is tlie second eonstitnent.— (5 A. M. 

N it rotnluenes ; Studie.<i on the II. Itefrnciive 

indices of mixtures of p-nitrotoluene , 1.2.4- 
dinif rotoluene, o.nd \ .2. \.6~trinif ndoluene. J. M. 
Bell and Fi. 0. Cummings. J. Ind. Eng. Chem., 
1919, 11. 1028-1029. 

The refractive indices of mixture's of p-nitro- 
tolueiu*, 1 .2. l-dinilrotuluenc, and 1 .2.4.6-trinitro- 
toluene were (hdermined a.t 38° — 39° C., tho eutectic 
tennKwatures of the mixtures being about 17° C. 
'I'he results eorrcsjionding to the percentage coni- 
jiosition by weight of the tliree components aro 
given in tabular form, and linos of equal refractive 
index are sliOwn in the conventional triangular 
diagram. In all but a f<>w instain.es the observed 
rc'siilts agreed with those calculated by means of the 
formula ; 

a ~l’542m •(-l’572r/ [- 1 

where ni, if, and t aro the fractions by weight of 
mono-, di-, and trinitrotoluene in the mixture. (Soo 
also this J., 1920, 81.\.)— C. A. M. 

lUaek pnu'der; II ggroscopie propei ties of - . 

C. B. Tavlor. J .' Ind. Kng. Chem., 1919, 11, 
1032 1031. 

Tiik relative rates of tho ahsorplinn of moisture by 
tlirt'o samples of ordinary black gunpowder wcuo 
determined by the methods uschI in a previous in- 
vest ig;i lion of detonators (this J.,1916, 911). Tho 
jircsence of iiolassium perchlorate (u)) to 5,:') in 
mixtures with potassium nitrate has only a slight 
circct upon tlu' rate of moisture absorption. 

-C. A. M. 

tithe ''-ideohol-i.ir and acetone-olcohol-air niixfuret. 
White and Price. See II.a. 

Toluene. Lunisih'n. See III. 

.\ifri)-i inn{Knind.<;. Van Duin. See XX! If. 

P.VTKNTS. 

Mixing niafei uds [nit na rllulose] with ftuids- Appa- 
rohis for — — . F. G. Loomis, Newark, N.J., 

Assignor te The Arlington Co., Arlington, N.J. 
11.8. l*at. 1,324,771, 9.12.19. Appl., 12.12.16. 

An apparatus for mixing nitrocelluloso with water 
by imparting motion to it whilst it is suspended in 
the water, and lor removing tho niixturo through a 
tangential conduit. — W, J. W. 

(ddoKite explosives. F. MUllor, Frankfort. Ger. 
Pat. 307,039, 9.1.18. 

Benzoates may bo used as ingredients of chlorate 
explosive.^!. A typical composition consists of potas- 
sium chlorate, 3 parts; charcoal, 1 part; and sodium 
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benzoate, parts. Such explosives aro insensitive 
to pressure and sliock, and aetonate at a low tern- 1 
perature, approximately 150® C. — W. J. W. I 

Incendiarn bombs and projectiles'. Composition for ; 

. Jlcutscho Cold- und Silborschoidoanstalt ; 

vorm. Uoossler, Frankfort. Ger. Pat. 298,957, 
9.5.15. 

Tiif. filling material consists of an alkali metal, 
mixed with a substance wliich readily evolves 
oxygen, such as sodium peroxide, sodium nitrate, 
etc. The latter is ignited hy easily inllanimal)le 
mixtures such as aluminium and iron oxide or pow- : 
dered alkali metal and peroxide, and ignition of 
these is eflVcte<l hy the usual fuses or igniters or 
by the action of water or acids. The oxygen- 
evolving (ofoposition and the inflammable mixture 
are placed in a recess, formed in the alkali metal. 

— W. J. W. 

Nltrocclhilose. Ger Pats. .314,317 8. See XIIT. 

XXIII. ANALYSIS. 

rot enl iometers for theroia-elemciit work. W. P. 
White. Pull. No. 153, Amer. Inst. Min. and 
Met. Eng., 8ept., 1919, 1763 -1772. , 

Diukct deflection methods of measuring tempera- 
tun's hy im'ans of thermo-couples aro charact(‘rised ^ 
hy lack of r<'lativc pns’ision and necessitaU'. the 
absolute constancy of all resistances. Tho limit of 
accuracy of such nietluKls, variously estimaUxl as 
between I part in 50U and 1 part in 2000, is far 
below that of a simple poUmtionu'tt'r method. This 
latter nu'thod is more' costly as well a.s more 
complex and necessitates the use of a standard 
cell and allention to the working cell. Various 
imHiilicutious whereby these and other objections 
to tlu' potentiometric metliod arc eliminated, at 
least in part, are detailed. These include the pyro- , 
volter and tho Harrison and Foote instrument. In 
th(^ latter the circuit resistance i.s a<ljusted to com- 
pensate for any changes or differences in the 
thermo-element, and the thermo-coui>lo it.self is 
uscmI as a source of temporarily constant current. 
No battery is rcciuired. JJoth instruments are de- 
pendent on the calibration of an ammeter. Higher 
precision is as yi'fc attainable only by the use ol a , 
standard cell. 'J'he portable potentiometer of the : 
Lt'C'ds niK^ Nortfirup Co. permits an accuracy of ■ 
t)'25^ wit. I ordinary base-motal thermo-couples. : 
The l)iess( :i, orst-Wollf and the AVhite designs of ^ 
poti ntiorneter (J . Amer. Chem. 8oc., 1914, 36, 
1859, 2011) i'liable readings to be made to within | 
O’l microvolt. The latter form is very little ' 
affecU'd by corrosive gases. Both are deflection 
potentiom(*ters enabling part of the re^adings to be 
taken din'ct from the galvanomeitm deflections, 
with a gain of speed. Spe<’d is further enhanced by 
using the instruments as double potentiometers. 
The precision jiossible renders thc.so in.strumenbs 
suitable for use in fundamental standardisation : 
work, and in calorimetry. — J. S. G. T. 

Thermal expanaion ; Sfrrtched wire apparat\is far 

measnrino . A. W. Gray. Clu*m. and Met. , 

Eng., 1919, 21, 667—1)71. I 

Thk difficulties in measuring small changes in ! 
length accurately and without the errors incidental ! 
to changes in the apparatus are overcome by this ! 
device;. Two wires in ccitact with tho ends of tho i 
bar under examination are kept stretehotl by vanofl 
immersed in oil, which by ibs viscosity prevents 
swinging of the wires; or, where the bar itself is 
immersed in a bath, the wires are stretcheil upwards 
to another bar, which is rigidly connected to the 
centre of tho test bar and kept at tension by 
weights. Tho ends of the sample must be ground 
and transverse motion of the wires caused by ex- 


pansion of the sample is observed through micro- 
meter microscopes. Tlio apparatus may be used 
with accuracy at temperatures between -150® and 
-f-350° C. A description is given of a dilatometer 
which embodies tho above device and is suitable for 
industrial purposes. Notes on possible errors and 
their correction are supplied. The apparatus may 
also Ih; utilised for measuring magnetostriction in 
nickel steels and deformation of materials during 
testing. -W. J. W. 

Thermal anab/sts; Simplification of the, inverse-rate 

rnefhod of . P. 1). Merica. IJ. S. Bureau 

Standards Sci. Paper, No. 336, 1919. 

Thk recording of time cooling curves is simplified by 
the use of two stop watches, which arc so arrangiM 
ill a frame that both stems may bo pressed together 
(‘ach time the potentiometer (;onnocted to the 
thermo-couple records a dc;finite temperaturo. The 
single action stops one watch, thus recording the 
desired interval and slarbs the .second watch, which 
coinnienc(‘s recording the next interval. The method 
saves much time and tho use of an exf)c;Tisivo auto- 
matic recording chronograph. J. F. S. 

Mellinp ])(dnf of It ijd rascopic sitbsf anr.es ; A pparatus 

for del erm ini IK) the . H. .1. Backer. Chem. 

Weekhhul, 1919, 16, 1561— 1565. 

Tiik apparatus consists of a narrow, thin-walled, 
glass tnlK> connected by a curved lateral branch to 
a wid(‘r tube. The material undm* examination is 
pbuH'd in the narrow IuIk", which is thiui drawn out 
and sealed. A desiccating ag<‘nt, such as phos- 
phorus ])ontoxid(', is jilaci'd in the wide tulx:;, which 
must tluui be drawn out to a capillary, exhausted 
by means of a water pump and sealed. The melting 
f)oint can tlius be determined while the substance is 
virtuallv confaim'd in a vacuum desiccator. 

AV. J. W. 

]' iscometer. G. Bauine and H. Vigneron. Ann. 

Chim. Analyt., 1919, I, 379- 383. 

An apparatus for dcUMinining the viscosity or 
fluidity of liq iids consists of a capillary tube 
widened at its lower end and provided at the top 
with a bulb, alwvo which is a short length of tube. 
44ie latter pas.ses through a cork closing a test-tube, 
so that tho eapillary portion hangs vertically with 
its lower end imm(;rsed to a definite length in 
20 c.c. of the li(juid to lie examined, which has been 
placed previously in the t<*st-tulK‘. A thermometer 
is fitted in a tube also pa,ssing through the cork, 
and this tube carries* a side tulie, to which is 
attacluHl a rubber pressure ball. Tho test-tube is 
lieat<‘d in a suitable vapour jacket, and when a 
constant t<miperature is attained tho rubber ball 
is pn'ssed so as to force the liijuid up tho capillary 
tube, filling the bulb on the same; pressure is then 
releasiHl and the time noted for the level of the 
liquid to fall from a mark just alxivc the bulb to 
oiu' just below it. — AV. P. S. 

Kind roinel ric lit rat ion; 'Theon/ of - AV. 1). 

Treadwell. Holv. Chim. Acta, 1919, 2, 672—680. 
Thk end point in tho titration of silver solutions 
may be determined by measuring the terminal 
voltage between a standard silver chloride cel! and 
a silver electrode immersed in the solution being 
titrated. The end point is that at which the ter- 
minal voltage becomes /xu'O. This titration may 
alst* he cafried out in the presence of foreign sub- 
stances hy means of a method described in the 
paper.- ,1. F. 8. 

Electrometric titraiion. W. D. Treadwell and 
L. AVeiss. Uelv. Chim. Acta, 1919, 2, 680-4)97. 
The end point in many titrations may be deter- 
mined electrometrically by measuring tlie terminal 
voltage between a metal electrode which is 
immersed in the solution being titrated, and is 
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capable of sending the same ions into solution, and 
a compari^n electrode made of the same metal and 
the titration product. The two terminals are 
direrttly oonnected to a voltmeter, and the j>nint 
ot zero ]>otentiaI is the end point of the titration. 

t,hat during the titration the liquid 
should be rapidly stirred, and the authors deseribe 
an apparatus in which the eomparison electrode is 
hunt up in the stirrer. In the ease of silver solu- 
tions the comparison electrode is Ag/AgCl (satur- 
ated soIution)|[, a silver wire is the titration elec- 
trode, and the titration is carried out with sodium 
chloride. Witli pure (silver solutions the results are 
f^ood, but in the presence of foreign ! 
substances low results are obtained, which may, ! 
however, be {‘orrected trom the titration curve. ■ 
Hydrogen sulphide may be titrated with silver i 
ions, using the combination Ag/Ag^S dilute | 
NaNOJI SIS comparison olectrofle. Mercurous ions 
may be titrated with chloride ioms, using as com- 
parison electrode Pt.Ag. /ifg.Cl, dilute ll.SOJl, 
and a similar silver-plated platinum wire as 
titration electrode. Better results are obtaiiu'd if 
the titration is cai'ried out with bromide ions, and 
the calomel in the comparison eleetrtxle replaced 
by mercurous broniide. Copper ions may Iw titrated 
by ammonium tliiocyanate, using as comparison 
ele<;trodc Cu/CuCN8 dilute NallSO,|!. Zi nc ion.s 
may lx> titrated with ferrocvanidi* ions, using ns 
titration electrode a platinum gau/A'. and as com- 
parison electrode Pt / ZnjB’c(CN),HCI. (5 c.c. in 
3(K) H,0)!|, The titration in this case is carried 
out in warm solution (70"^ C). Berrous chloride 
may be titrated witli potassium bichromate, using 
an already <'ompleted titration as eoinpari.soii elec- 
trode, and platimim wirevi in both solutions. This 
titration is also carried out in warm solutions. 
Uranous ions may Ix' titiute<l witli ..ntassium jicr- 
manganate in warm .solutions, usj'.g platinum 
wired and a uranyl solution as comparison elec- 
trode. Vanadyl .solutions may k* similarly titrated 
with permanganate, using jilatinum wires and a 
vanadate solution as <'oni[)aris()n idectnxb'. 

-J. B\ S. 

Tih'dtums ir'ith s\i i jtirt'-avt h'r siih.’<iiiitce.< os imli- 
vators. A<‘i(I csfiiiiai ions with the homol(K/\tes 
uf the fatty (ici(t.'i series. W, Windiscli and 
W. Uiotiicli, Bioclii'm. Zeits,, lOlJt, 97, l.'tV 
lot). 

Adopting Traubc and Soinogyi's method ot esii- 
matiug the leactioii by means ot the alteraiion in 
the surface tension brought^ about by the dis{)lac4'- 
ment of the acid or the base ot the indicator by 
the acid or base ot the moilium (this .1., 19lo, oil), 
the authors tried tlu' bomologiies ot the salts of tlie 
fatty acid si'rics up to undecylic acid as indicators. 

1'he acids witli C,, -C,, have Ikm u found to lx* as sen- 
sitive as litmus and neutral red. BVee acids could 
bo estimated in the luosi'nt e of a priuiarv [)bospbate 
by using the acids as iiidii-ators. S. .‘-I. Z. 

Gus analysis: hn]iroved Orsal apj/aratns for - - . 

C. W. Jones and B\ It. Ni'umcistcr. Cliciu. and 
Mot. Kiig., I919. 7.‘U 7:W. 

A DESCHiPTio.v is given ot the niodilied form of 
Orsat apjiaratus us(*d by ilic Bureau of Mines, 
IJ.S.A., wbii-li embodies the principle of removing 
the liydrogeii and larbon mouo.sidc by Jager’is 
copper oxide method, as in the modihcatioii of 
Burrell and Oberfell (J. lust. Baig. Clieiu., IDlfi, 

8, 228C The gas burette is proviib'd with a two- 
way stopxrock at the top, so as to communicate with 
either the Orsat nipettes containing tin* usual re- 
agents for the absorption of carbon dioxide, un- 
.satnrated hydrocarlxins, and oxgyen, or with a 
compensator of the Petersen tvpe. On raising or 
lowering the levelling bulb, the mercury in the ; 
compensator forms contact with a platinum wire 
and lights a lamp, which facilitate.s the reading, j 


Above the Orsat bulbs is an electrical heater con- 
' sisting of a helical spiral of nichrome wire coated 
I with alternate layers of a mixture of calcined 
i magnesia and sodium silicate and asbestos cord, 
j iinii covered with nsbostns paixir. This heater is 
! brought to 300° C., and lowered over the copper 
! oxide tube so that it re.sts upon supports. The 
gas is })a.s.sed through the heated copper oxide tube 
; about 3 times in each dirtndion and then into the 
j combustion pijH'tte. The Jieater is then raised, the 
j copper oxide tuki cooled by means of a blast of 
comjires.sed air, the mercury levelled, and the con- 
traction corres])oncling to tlio hydrogen measurerl. 
The gas is then passed into the jxitassium hydroxide 
pipctU' several times, ami again through the copper 
oxide tulie, and the contraction corre.sponding to 
the carlx)!! monoxide mea.siirod. A measured 
fpiantity of oxygen is introduced into the combus- 
tion jiipette, the wires in wdiieh are connected with 
the electric current through a transformer and 
iiiclirome resistance wire and are brought to a high 
temperature by means of a sliding contact. The 
gas is slowly introduced into the piimtte which is 
cooled externally by means of compressed air to 
prevent breakage during the combustion. The 
ligures for the total contraction and amount of 
carbon dioxide formed give the data for the calcu- 
lation of the (piantiiit's of the two predominating 
hydrocarbons in the gas by means of the usual 
formulic. Nitrogen is obtained by dilforence. 

A. M. 

Inter/eromefer ; Ajfplieation of the to gas 

anahisis. J. I). Bklwards. Chem. and Met. Bhig., 
1919, 21, :,()(} 50:). 

'I’liu analysis of a mixtina* of two gases may bo 
elfected by the inli'rt'erometer which measures the 
difference in their refraclivitiecs and the cliango in 
the refractivity of the mixture pioduec'd by a 
change in the proport ion of one of the compoiH'iits. 
The author descrilx's a nu'lhod of calibration, and 
])oints out poseihh' sources of error in tlie ii.se of 
the instrument. Its a)>plication to typical mixtures 
is iiidicatisl and a table shows its ri'lativo S4;>nsitive- 
ness for difTereiit gases. It may ho used for the 
analysis of Hue gases and for the determination of 
helium in mixtures. (See also J. Chem. Sue., BVdi., 
HI20). AV. J. W. 

J‘ofash: The I)e Jtoode method for determining 
r. I'k Keitt and II. K. Shiver, d. fnd. 
Bhig. Chem., 1919, II, 1019—1052. 

Bh uTHKii invest igalioii (see this d., 1918, 253 a) 
showed that- the method is trnstworlhy in tho 
presence of large or small amounts of ammonium 
salts, organic matter, sodium nitrate, or phos- 
phates, and that it is more accurate than the Lindo- 
(Uadiling nu'thod, the ri'sults in which vary with 
the kind and amounhs of impurities present. 

W. V. s. 

Iron; A i>i>lieai iini of /(dating “ redurfars" in thej, 
determination of ■ — . W. Scott, d. Ind. Bing. 
Chem., 1919, II, 1135-1137. 

Kerhic salts in suljihnrie aoid solution arc reduced 
(piickly and completely by rapidly rotating 
cylinders of y.iiic or alnmiuinm witli or without the 
use of nil ehx-tric <-urrent. The reduction appeals 
to lx> somewhat more- rapid with aluminium than 
with zinc, but tho latter is more readily obtained 
in a. suflicientlv pure vStatc. (See ako this J., 1918, 
oM a.)— W. P. S. 

('<)ppe/-; l*er//uinga/iafe ///ethod. for est i/nating , 

L. B\ Clark. J. Ind. Bing. Chem., 1919, II, 1138 — 
1139. 

Thk titration of cuprous thiocyanate with perman- 
ganate solution is rendered more trustworthy when 
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modified as follows: — The cuprous thiocyanate i& 
precipitated from a 2% sulphuric acid solution 
(other acids having been expelled by evaporation) 
by a solution containing 4% of sodium thaocyanate j 
and 10% of sodium sulphite; the mixture is boiled | 
to coagula,te the precipitate, the latter is collect j 
on a filter troaky.! previously with starch solution | 
and is washed with hot water containing a few i 
drops of sulphuric acid. The precipitate and filter | 
are then transferred to a beaker and heated with ! 
25 c.c. of 4% sodium liydroxido solution until the : 
paper is disintegrated and the cuprous thiocyanate | 
decomposoil ; 25 c.c. of cold 15% sulphuric acid and | 
a quantity of 1% ferric sulphak (anhydrous) solu- j 
tion are added and the mixture is titrakd with ix'r- , 
mauganak solution. 'J’owards the end of the titration : 
the colour of the ferric thiocyanate fades and the \ 
mixture becomes white; 5 c.c. of concentrated hj'dro- : 
chloric acid is then introduced and the titration i 
comi)leted. Under tliew^ conditions I atom of copper : 
should, theoretically, l>e e(iuivalent to 7 akuns of I 
iron, giving a ratio factor of 0’1626; as the result j 
of actual determinations, tliis factor is found to Ini 

O' 1 6 16.— W. P. s. ; 

Tin; Indirect test for the dctceiion of . F. , 

Feigl. Chem.-Zeit., 11)11), 411, 861. | 

An ammoniacal solution of dimethylglyoxime gives : 
a precipitate of ferric liydroxido with ferric salk, ! 
and this may mask the rod precipitate given by ' 
tracH>s of ferrous salts with the reagent. The pre- ! 
cipitation of the iron as hydroxide may he 
prevented by adding an organic hydroxy com- 
pound (tartaric or oilric acids or potassium sodium 
kirtrato) which will form a complex compound with , 
the iron. Ferrous iron ts also no longer precipi- 
taU'd as ferrous dimcthylglyoxine, but gives a 
carmine-reil solution. This reaction may be used 
as a sensi'tiv(‘ indirect test for tin. After solution I 
of the sulphides of antimony and tin in warm strong ; 
hydroc^hloric acid a i)ortion of the solution is treated 
with iron wire as a confirmatory k'st for antimony. 

In a!iotlu*r portion the tin and antimony are pre- 
cif)itated together l»y means tjf zinc (free from haul 
and iron), and the tin dissolved frojii the metallic 
doj)osit by means of strong hydrochloric a< id (tlie ■ 
])resencc* of a little antimony is negligible). The ; 
wdiiLion is jxnired into a hot dilute solution of 
ferric chlorid(', a little citric acid or [)otassium ’ 
sodium tartrat(' added, aiul the li(iuid tested for ; 
fei'rous iroj by iiKmiis of an ammoniacal alcoholic 
.solution of • 1 , au'thylglyoxime. In the presence of 
stannous ion ; lie ferrous ion formed by reduction 
gives a- red coloration, tlie intensity of whicli is 
iiroportional to tlu' amount of stannous chloride. 

— C. A. M. 

.\ if i(i-('(nn pou nds ; Ti(i((tii>n ond partiol rednef itoi 

of \riih fihuious chloride. C. F.* van Duin. 

Chem. Weekblad, 11)19, 16, 1111 — 1122. 

Thk method of estimation of nitrogen in nitro- : 
group.s by laulm tion witli titanous chloride and 
Kubse(|uent titration was examined. It was found 
that the titre of titanous chloride solutions .sulTered 
considerable alti'ratiou after the solution had been 
heated and that conseejuent ly the analytical results , 
yield<‘d by the method were inaccurate. In ; 
presence of acids, especially hydrochloric aoid, the ; 
error is small. Expermients with various cla.sses of : 
nitro-comi>ounds such ns nitraminovs (trinitrophenyl- 
methylnitrainiue, aminotrinitrophenylmethylnitra- ; 
mine, trinitromothylnit’-aminophenol, trinitro- | 
methylnitramino-anisole, trinitrotlimethyldinitr- | 
aminobonzene), tetranitro-compounds (totraiiitro- | 
idionol, tetranitrophonylmothylnitramine, tetra- i 
iiitroaniline), and hexanitro-comfmunds with twjt) 
nuclei (hoxanitrodiphenyl sulphide and sulphone) 
fiJiowed that tho results obtained were of the same 
order of accuracy as is given by the Dumas nitrogen 
method. The method can only be connidered 


superior to the latter when a correction ds applied 
for the change in titre of the titanous chloride solu- 
tion, and the amount of excels of the latter solution 
necessary for complete rednetion is known. In the 
reduction of nitramines side reactions may take 
place liii Avhich tho nitramin«-gro\ip is completely 
removed from the nucleus. — -W. 8. M. 

.'lamn.s; Indirect elect robjt ic estiniution of — — 
without platinum electrodes. F. Lasala. Anal. 
Fi's. Quim., 1919, 17, 235 — 247. (See also this 
J., 1919, 391 a.) 

The anion is priM-ipitated as insolublo silver salt. 
This is di.s.solvod in a suitable .solvent, e.<j., ammonia 
solution or potassium cyanide, and the solution is 
ele-elrolysed with a nickel-plated copper cathcKlo and^ 
any iron anode. The method gave satisfactory 
results with carbonate, oxalate, ferro- and ferri- 
cyanide, and thiocyanate, but was found unsuitable 
for the estimation of orthophosphate, arsenate, and 
cliromate. The method may be use<l in tho separa- 
tion of chloride and iodide. 4'he precipitate of 
mixed silver salts is washed with ammonia solution 
(sp. gr. 0*92) and the chloride solution electrolysed 
directly. The residual silver iodide is dissolved in 
20% potassium cyanide solution and electrolysed. 
A (‘orreetion must be made for the solubility of 
silver iixlide in ammonia.- W. S. Al. 

Toluene. Lumsden. See 111. 

Identificotion of dyes. Hitch and Knapp. See IV. 
Dyestuffs. Watkins. See IV. 

Star^'h in paper. Kamm ami Tendick. »S'ce V. 
Ammonia. Allen and Davisson. See VII. 
llaloijens. Heedy. See VII. 

Mercury co)npouhds. Denigos. See VII. 

Litharye. Morgan. See VII. 

Sidphur. lijerregimnl. See \'II. 

Stdphur and chromium in steel, (joldenberg. See 
X. 

llydroyenated u'hale oil. Biittenburg and Anger- 
ha u.sen. Sec XII. 

Tannin antdysis lialdraeeo. Sec XV. 

Tannin amdysis. I’arker. Sec. XV. 

Allali sulphides. Bennett? and Bennett. See XV. 
Casein. Ilrowne. See XV. 

Cidas.sium in soils. Walker. Sec X\'I. 

Syrups and mohtsscs. Owen. See XVII. 

Iicfluciny suyar.s, Beyersdorfer. See XVII. 
Siiijars. Sehowalter. See XVII. 

Dcrtrosc anti lo vidose. Lucius. See XVII. 
Mdisture in mall. Ward. See. XA’III. 

Acidify id \roris etc. Windiseh and Dietrich. See 

xvni. 

.Ahnormid milk. Baker and Van Slvke. See 
XIXa. 

Kcrpimi iiua^ty of milk. Baker and A'an Slyke. 
See XIXa. 

Foiulstuffs and fodders. Herter. See XIXa. 
Carluni monoxide. Lamb and Larson. See XlXn. 
Alkaloids. Taigner. See XX. 

Pepsin. Northrop. See XX. 

Saccharin and benzoic acid. Schowalter. See XX. 
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Patent List, 

dates given in Uiia list are, in the case of Applica- 
tions for Patents, those of application, and in the case of 
Complete Specification* accepted, those of the Official 
Journals in which the acceptance is announced. Complete 
Specifications thus advertised as accepted are open to 
inspection at the Patent Office immediately and to 
opposition within two months of the date given. 

].— CiKNKRAL; PLANT; MACHINKHV. 

AlM'LirATIONR. 

B(‘V(‘r. I'lirniico mikI drvinp: i)lants. 

Jsni.'lG. 

.Broatil)ri(l[j;e. Ball mills etc. 2227. Jaii. 23. 

Bury, ami Skiniiiiigrovc Iron Co. Drying 
^washed mineral inattor. 2180. .Jan. 2.3. 

Collis Products Co. Apparatus for d<‘siccating 
li(|uids. 1800. .Jan. 20. (C.S.. 13.12.15.) 

Cond('r and \Tvian. 2212, 2213, and 2215. Sre X. 

Davis. Apparatus for drying or cooling powdered 
etc. substances. 2271. .Ian. 24. 

Dunkor. Apparatus for treating air or otlicr 
gas. 1409. Jan. IG. 

Pcsca nnd Solin. Centrifuges. 978 and 979. 
Jail. 12. (Cer., 2G.G.15 and 18.G.19.) 

I’riihwaclit (Neumann and Neumann). Kibbling 
or grinding mills. 9G4. Jan. 12. (Cer., 9. 10. IG.) 

Jlirsch. Apparatus for generating gas by action 
of liquids on solid etc, reagents. 117G. Jan. 14. 

Hutton. l*rocess of drying. 940. Jan. 12. 

Alorshcad. Cooling towers. IGOG, Jan. 17. 

Ten Bosch. I'iltering or de-watcring pro.s.sos. 
1G78. Jan. 19. 

Co:urLETi; Si’kci i u ations Accepted, 

1940 (1919). Levy. Collection and recovery of 
volatile solvents evaporated into the atmosplu'^o. 
(137,615.) Jan. 28. 

2858 (1919). Kruger. Apj)ar.itus for drying 

granular and othi'r substauees. (137,631.) Jan. 2X. 

3582 (1919). Sod('r. Crindiug mills. (137.G40.) 
Jan. 28. 

4S5G (1919). Saw. Drving apparatus. 

(123,984.) Jau. 28. 

GI75 (1919). Tullis. l^rocess and apparalics for 
drying. (137,427.) Jan. 21. 

8797 (1919). Wallace' and Ti<>rnan. Packing 
materials and processes of making the same. 
(131,871.) Jan. 21. 

13,436 (1919), Hellner Rotary digesters and like 
boilers. (137,742.) Jan. 28. 

IT.— FULL: GAS; AflNFRAL OTT,S AND 

WAXES; DKSTRLCTIVK DISTILLATION; 

HEATING; LIGHTING. 

ArPEICATIO.V.S. 

American Coke and Cliemical Co. Coke-ovens 
etc. 2316—2324, 2326. Jr.n. 24. (C.S., 3.1, 22.6, 
15.9.16; 9.11.17; 11.7 and 8.9.19.) 

Burton, and South Afelropolilan Gas Co. Gas- 
producers, 1808. Jan, 20. 

Byrnes. 2075. See XX. 

Carniicbacl. 1932. NccNff. 

Castelli and Cnrthesy. .Me.ins to generate' gases 
from coal etc. 2060. Jan. 22. 

Coke Oven Construction Co., and Marr. Coke- 
oveiifi. 1512. Jan. 16. 

Duckham. Afanufacture of mixtures of pul- 
verised fuel with tar c?tc. 2315. Jan. 24. 

Fabry. Purification of coal gas, 2050. Jan. 22. 

Gair, and South Metrofxilitan Ga.s Co. Incan- 
descent gas mantles. 1392. Jan. 15. 

GledhilL Coal-carbonisation retorts. 1886. 
Jan, 21. 

Grocott. Fuel-gas producer, 1263. Jan. 15. 

Grocott. Combined gas-producer and fiirnaoe. 
1407. Jan. 16. 

Hudson. Methoel of making decolorising-carbon. 
1846. Jan. 20. (U.S., 15.2.19.) 


j International Coal Products Corporation. Treat- 
1 ing lignites. 1676. Jan. 17. (U.S., 30.4.19.) 
Leadbonter. Manufacture of artificial fuel. 1550. 
Jan. 17. 

Lloyd. Peat fuel. 1950. Jan. 21. 

Morris. Gas - generating apparatus. 2333. 
Jan. 24. 

COATPLETE SPECIEU’ATIO.VS ACCEPTED. 

18,i>84 (1918). Rappaport. Manufacture of ace- 
toiD' by dry distillation of pyrolignito of lime and 
other acetates. (137,-558.) Jan. 28. 

261 (1919). Swinburne. Low temperature de- 
structive distillation of eoal. (137,572.) Jan, 28. 

4010 (1919). West and Wild. Gas-producers. 
(137,647.) Jan. 28. 

5075 (1919). McMinn. SVcVlIl. 

9893 (1919). Atkinson, and Powderc^tl Fuel 
Plant Co. Combustion of jiowderod fuel, (137,450.) 
Jan. 21. 

19.727 (1919). Szekely, Producing cakes of 
: solid cni(l(' paiafliii residue. (131,293.) Jan. 28. 

IV. COEOURING MATTERS AND DYES. 
Appeication. 

OaU's. Manufacture of dyestuffs. 1393. Jau. 15, 

I CoAtPi/ETK Specification Accepted. 

! 11,891 (1919). Imray (Soc. Chem. Tnd. in Basle), 

i Manufacture of azo dy<'stufl’s and intermediate pro- 
' ducts. (137,733.) Jan. 28. 

; V _^jp|[I.:S; TEXTILES; CELLLLOSE; 

' PAPER. 

Applications. 

' Bonwitt. Manufacture of dissolved or gelatin- 
■ ised cellulosi' estt'rs. 1597. .laii. 17. (Gep., 6,6.17.) 
Ilraun. .Manufacture of c< llulose. 999. Jan. 12. 
(Gi‘r., 5.8.16.) 

Ih-utsclie Celluloid Fabrik. Afaniifacturo of cel- 
lulose comjiounds. 2120. Jan. 22. ((>or., 9.1.18.) 

Fletelu'r and Ward. Recovering useful products 
from waste celluloid . 1596. Jan, 17. 

Frood. Fibrous fabries or compositions for fric- 
tional and wearing purposes. 1426. Jan. 16. 

Great Northern Paper (\). Pai)er-making. 1125. 
Jan. 13. (U.S., 25.10.18.) 

Hasbinioto. Obtaining now fibre from Sugamo 
, si'aweed. 1 1 16. .1 an. 13. 

Jenkins. Machinery for drying, cleansing, or 
I carbonising wool etc 1279. Jan. 15. 

Knibicbler. JVeating silk. 1 142. Jan. 16. 
Nacb'. Protecting woollen fabri(?s from moths, 

I 1355. Jan. 15. 

I Naefe. Dressing and waterproofing k'xtile 
1 fabrics. 1356. Jan. 15. 

; Stulemcver. Treatment of viscose. 2056. 

i Jan. 22. 

"Wells. Testing paper, board, textiles, otc. 1930. 

I Jan. 21. 

! Complete Specification Accepted. 

' 15,007 (1919). Hollis and Woodmanscy, Cleans- 
; ing wotil etc. in the raw staU'- or in any stage of 
I manufacture. (137,747.) Jan. 28. 

I VI.~BLEACHTNG ; DYEING ; PRINTING ; 

I FINISHING. 

I Application. 

I Schwarzkopf. Bleaching, cleaning, and decolor- 
! ising bv bleach ing-earths. 2108. Jan. 22. (Ger., 
25.10.18.) 

(’omplete Spectficationh Accepted. 

9532 (1919). Lomax. Finishing or lustring 
textile fabri(?H. (137,710.) Jan. 28. 

15,611 (1919). Toxtilmnschinen Fabrik A.-G. 
Automatic yarn hank-dyeing machine. (128, 58^,) 
Jan. 28. 
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VIL— ACIDS; ALKALIS; SALTS; NON- 
METALLIC ELEMENTS. 

Applications. 

American Coko and Chemical Co. Ammonia 
saturators. 2325. Jan. 24. (IJ.S., 17.4.15.) 

Burt (Becker). Manufacture of oxides of phos- 
phorus and phosphoric acid. 1709. Jan. 19. 

Chance and Hunt, Gidden, and Ragg. Manu- 
facture of oxide and carbonate of zinc. 2007. 
Jan. 21. 

Commin. Production of ammonia. 2002. Jan. 21. 

Dutt and Dutt. Manufacture of sodium car- 
bonate. 2232. Jan. 23. 

Dutt and Dutt. Manufacture of sodium hydrate, 
alumina, and calcium fluoride. 2233. Jan. 23. 

Dutt and Dutt. Manufacture of soluble potas- 
sium salts from feldspar. 2234. Jan. 23. 

Frischer. Process of vaporising dilute nitric acid 
etc. 1012. Jan. 12. (Austria, 31.8.16.) 

Head. Manufacture of chromic oxide and sodium 
sulphide from sodium chromate. 1346. Jan. 15. 

Jones and Kelly. Production of boric acid from 
sodium pentaborate. 2053. Jan. 22. 

Mehta. Manufacture of potassium chromate and 
calcium chromate from chromium ores, felspar, and 
gypsum. 2025. Jan. 22. 

Mehl4i. Manufacture of calcium chromate from 
chromium ores. 2026. Jan. 22. 

Siourin. Producing aluminium oxide from alu- 
minium chloride. 1711 and 1712. Jan. 19. 

Soc. Ind. do Prod. Chimiques. Isolating or puri- 
fying alkali chromates. 1997. Jan. 21. (Fr., 2.8.17.) 

Wildman. Extraction of alumina and its salts 
from clay. 1231. Jan. 14. 

CoMpLF.TK Specifications Accepted. 

1383 (1918). Adams and CrtHuiwood, Manufac- 
ture of hydrogen. (137,310.) Jan. 21. 

3607 (1918). General CJicmical Co. Production of 
ammonia from atmospheric nitrogen. (120,516.) 
Jan. 21. 

13,596 (1918). Curphey. Production of ammo- 
nium salts. (137,345 ) Jan. 21. 

1730 (1919). Matheson. lU‘covering acetic acid 
and manufacturing acetates. (137,388.) Jan. 21. 

2942 (1919). Higgins, and United Alkali Co. 
Manufacture of caustic iiotash. (137, 632. > Jan. 28. 

8552 (1919). Leach, and United Alkali Co. See 
XX 

16,021 (19, "^1. Norsk Hydro-Elektrisk Kvaelstof- 
aktieselskab. See XVI. 

VIII.—GLASS; CERAMICS. 

Applications. 

Corning Glass Works. Heat treatment of articles. 
1607. Jan. 17. (U.S., 17,3.19.) 

Laurie, Ormandy, and Osrmxsis Co. Refractory 
articles made from china clay, and method of manu- 
facture. 2077. Jan. 22. 

Complete 8pecificatioN8 Accepted. 

4956 (1919). Mathy. INfachine for re-melting j 
glass articles. (137,600.) Jan. 28. I 

5075 (1919). McMinn. Glazing-cement for use j 
jn fireclay retorts and furnaces. (137,419.) Jan. 21. 

17,560 (1919). Harrison. Abrasive material, and 
process of making same. (137,490.) Jan. 21. 

IX —BUILDING MATERIALS. 

Applications. 

Dutt and Dutt. Manufacture of Portland 
cement from feldspar ro.sidues. 2231. Jan. 23. 

Fish. Seasoning, sterilising, and drying wood. 
1285. Jan. 15. 

Fish. Manufacture of wood. 1286. Jan. 15. 

Jones. Manufacture of fireproof composition for 
building slabs, tiles, etc. 20o0. Jan. 22. 


Norton Co. Manufacture of flooring composi- 
tions etc. 2294, 2295. Jan. 24. (U.S.. 1 and 

14.2.19). 

X.— METALS; METALLURGY, INCLUDING 
ELECTRO-METALLURGY. 
Applications. 

Ashcroft. Electrolytic production of magnesium 
from anhydrous magiicvsium chloride. 1981. 
Jan. 21. 

Ballantinc. Production of metallic alloys. 1137. 
Jan. 13. 

Bury, and Skinningrove Iron Co. 2180. See I. 
Coh^s. Coating steel and iron with brass. 1142. 

Jan. 13. 

Coles. Apparatus for Slierardising. 1143# 

Jan. 13. 

Conder and Vivian. (Vushors or mills for stone 
or ores. 2242, 2243, 2245. Jan. 24, 

Durant and Vaulin. Smelting of zinc. 2340. 
Jan. 24. 

Go.slett, and Metals Extraction Corporation, 
Extraction of tin from its ores. 2226. Jan. 23. 

Honhorst. Steel alloys, and prtx'ess of making 
same. 1829. Jan. 20. (U.S., 8.12.17.) 

Int<‘rnational Nickel Co. Manufacture of nickel 
and copper. 1013. Jan. 12. (U.S., 5.2.19.) 

Macdonald. Solder for aliirniniuiii or its alloys. 
2272. Jan. 24. 

Picard and Siilman. (kunentation agent for 
copper solutions. 1924, Jan. 21. 

(kiMPLETE Specifications Accepted. 

278 (1919). Fuller, and Fuller Engineering Co, 
St<‘(4-smelting furnai'cs. (137,574.) Jan. 28, 

781 (1919). AVeyman. (Meaning blast-furnace and 
■ like gases. (137,586.) Jan. 28. 

I 1150 (1919). Weyiiian. Apparatus for cooling 
i blast-furnace gases. (137,378.) Jan. 21. 

I 2566 (1919). Hills and Wlieeler. Manufacture of 
I ore briquettes. (137,626.) Jan. 28. 

2705(1919). Wood and Wowl. Cupolas. (137,399.) 
I Jan. 21. 

j '4665 (1919). Oates and Green, and Ashton, Acid 
I or like baths for treating wire. (137,414.) Jan. 21. 

: 7617 (1919). Rondelli. Oxidising iron or steel 

! Hurfaeea. (137,436.) Jan. 21. 

8023 (1919). Harris. Coating metal on metal or 
other eomluetivo flat surfaces. (137,695.) Jan. 28. 

10,131 (1919). Norsk Hydro-Elektrisk Kvaelstof- 
aktieselsk.-d). Metallurgical reduction proeos.ws. 
(126.951.) Jan. 21. 

XI.— ELECTRO-CII EM ISTR Y. 
Applications. 

-Ashcroft. 1981. See X. 

Hepburn. Electrolysers. 1175. Jan. 16. 

King. Electric dry battery. 1089. Jan. 13. 
Oldham, and Oldham and Son. Galvanic bat- 
teries. 1025. Jan. 12. 

(k)MPLETE Specifications Accepted. 

12,507 (1918). Benjamin. I’Jeetrolvtic apparatus. 
(137,553.) Jan. 28.' 

1732 (1919). Matheson and Kaolin. Eleetrolvtic 
colls. (137,609.) Jan. 28. 

3676 (1919). Van Radon and Co., and Smith, 
Electric storage cells. (137,611.) Jan. 28. 

XIi:— FATS; OILS: WAXES. 
Applications. 

Brondbridge. Treatment of froths containing 
fatty mutter etc. 1708. Jan. 19. 

Brooker and Royle. Manufacture of soap. 1718. 
Jan. 19. 

Carmichael. Purifying and clarifying oil. 1932. 
Jan. 21. 

Niessen. 1113. See XIX. 
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Norcliske Fahrikcr De-No-Fa Akt. Catalysts for , 
hydrogenation of iinsaturated organic- coniponnds. ! 
1126. Jan. IJ. (Gor., 17.11.19.) i 

Nordiske Fabriker De-No-Fa Akt. Treatment of I 
fish oils. 1129. Jan. l;i. (Gor., 18. .*1.19.) 

St liwarzkopf. 2108. SVe VJ. 

■V'erein. Chein. AVt'rko. 1841,1974—7. SVrXVIll. 
Wiirbnrton. Treatment of oils and fats. 1016. ■ 
Jan. 12. 

X11I.~ PAINTS; P1(;^1FNTS; VARNISHES; 
RESINS. 

AI'IMvICATIONH. i 

Birkbv and Birkby. J*roparation of phenolie aide- , 
hyde condensation prodiuts. 10;14. .Ian. IJ. ; 

Chance and Hunt, and others. 2007. Sf>e VII. 
Dunham. Solubilised Karava gum composition. 
181 I. J.an. 20. 

Hyslop. Printing, and inks etc. ft)r use therein. ! 
1782. Jan. 20. | 

Judge' and Shapiro. Protecting and presc'rving 
composition or paint. 1601. Jan. 17. 

•Melamid. Mainifacture of hard r<‘sin-like sub- 
stances. 1241. Jan. 14. ((Jer., U.^.R).) 

Co.Min.ETE SpKC inc ATIC>N ArCEfTED, 

14, .'146 (1919). Wright. Paints. (137,47.5.) 
Jan. 21. 

XIV. — INDIA-RUBBER ; GUTTA-PERCHA. 

Al'l’LlCATlONS. 

Davidson. Treatment of rubber latex. 1690, ■ 

1691. Jan. 19. 

Minton. Rubln^r-proofcd fabrics and articles of , 
india-rubber. 1738. Jan. 20. 

XV. — LEATHER: BONE; HORN; GLUE. 

ArrLicATio.vs. 

Hatschek and Schidrowit/.. Licpiid glne, and pro- 
cess of making same. 2148. .Ian. 23. 

Heyl. ^Manufacture of glazed, varni.shtxl, or 
japanned leather. 2;i.‘12. Jan. 24. (Ger., 18.9.15.) 

N lessen. 1113. See XTX. 

XVL— SOILS; FERTILISERS. 

Complete Spec’ificati.).\ Acceptej*. 

16,021 (1919). Norsk Hydro-Elektrisk Kvaelstof- 
aktieselskabet. Ammonium nitrate fertilisers. 
(129,974.) Jan. 21. 

XVII.-^ SUGARS: STARCHES; GUMS. 
Afpuc’atio.vs. 

Barbet et Fils (-t Cie. Manufacture of grape ' 
iKUieys and fruit svrui)s. 1972. .Ian. 21. (Fr., 

31.10.19.) 

Huds(ui. 1816. Sf€ IT 

Kowalski. Purification of syrups and wastes in . 
inaiiufacturc of sugar. 1247. Jan. 14. (Ger ^ 
21.4.15.) 

Verein. Chem. Werke. 1841, 1974 — 7. Ser. AVIII. 

CoMpr.ETE Specifications Accepted. ' 

16,678 (1917). Daniel. Producing caramel, i 

(1,37,;139.) Jan. 21. 

1894 (1919). Stewart and Co., Durham, and 
Wishart. Handling and storing sugar cane in .sugar 
Mactorie.s. (137,614.) Jan. 28. 

15,766 (1919). .Marks (Industrial Apparatus 
Corporation). Defecation (jf sugiir solution.s 
(137,750.) Jan. 28. 

X VIIL- FER MENTATION IN DUSTR I ES. 

AI'PLICATIONS. 

GohLschniidt and Migeon. Treatment of peat, 
distillers' wash, etc. 2()57. Jan. 22. ; 

Verein. Chein. Werke. Manufacture of glyeerol 
from sugar. 1841, 1974 — 1977. Jan, 20 and 21. 
((ier., 12.4.15; 22.4 and 19.5.16; 18.6.17.) 


XIX.- FOODS; MATER PURIFICATION; 
SANITATION. 

AI’J’LICATIONS. 

By-Produc ts Reeoveiy Co. Treatment of material. 
2211. Jan. 23. (U.S., 19.7.15.) 

Bv- Products Recoverv Co. Treatment of milk 
etc. 2212. Jan. 2.'3. (U.S., 11 . 4.16.) 

.Mapleton. P5)od preparation. 1883. Jan. 21. 
Nies.seii. Boiling and drying offal etc. 980. 
Jan. 12. (Ger., 11.5.15.) 

.Nic'ssen. Api)aratns for boiling and drying 
organic substances. 1112, 1114, 1115. .Jan. 13. 
((Jcr., 20.7.16: 2.1 and 12.5.17.) 

Nicssen. Api)aratuH for treating mixture's of fat 
.ind glue-water derivt'd from boiling and drying 
organic substances. 1113. Jan. 13. ((jler., 2.10.16.) 

Thomson. Preparation of non-toxic foods ancl 
4‘X tracts from yeg<'table ancl animal matter. 1941. 
•Ian. 21. 

M'liite (Collis Products Co.). Desiccating buttc'r- 
milk etc. 1135. .Ian. 13. 

XX— ORGANIC PRODUCTS; MEDICINAL 
SI BSTANCES; ESSENTIAL OILS. 

.\PPLU’ATIONS. 

Byrnes. .Making aldehyde fatty acids from 
mineral oils and their distillates. 2075. .Tan. 22. 
(U.S., 22.1.19.) 

Ellis (Soe. Cliim. des Usines clu Rhone). Manu- 
facture' ot oxvahlehvdes and thc'ir derivatives. 
lUO. Jan. 13.‘ 

Nordiske Fabriker De-No-F;i. 1126. See XTL 
Thomson. Preparation of detoxicated vaccines. 
1940. Jan. 21. 

Tbom.son. 1941. See XIX. 

'rhomson. Detoxication of tnbc'rcle bacillus etc. 
for preparation of vaccines. 2196. .Ian. 23. 
CoMpi.KTK Specifications Accepted, 

16,092, 16,094—6 (R)18). Rockefeller Institute for 
Medical Research. Aromatic arsenical compounds. 
(120,;3S|, 120, .383 -5.) Jan. 21. 

2376 (1919). Jackson (Citro Chemical Co. of 
.\ meric a). .Manufacture of citric ac>id. (137,1396.) 
Jan. 21. 

8552 (1919). Lc-ac li, and United Alkali Co. Manu- 
facture of ac-c'tic anhydride. (137,701.) Jan. 28. 

14,549 (1919). Soc. Chim. des Usines du Rhcnie. 
.Manufacture of esters of ethylenie halogenhydrina. 
(128,911.) Jan. 21. 

23,881 (1919). AVilcle. Manufacture of aliphatic 
nitrites. ( 1.33, .*304.) .Ian. 21. 

XXL PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

Applications. 

Donisthorpe, and Dye Impression Photos, Ltd. 
Photographic- printing. 1245. Jan. 14. 

.Moller. De-oiling kinematograph etc. films. 961. 
Jan. 12. (dor., 2.9.16.) 

(’oMPLETE Specifications Accepted. 

8089 (1919). Portass, Portass, and Portass. De- 
velopment ;ind c hemical treatment of photographic 
films. (137.793.) Jan. 28. 

21,263 (1919). AVieland. Manufac ture of colour 
sc-rec'n plates or films for photogra{)hy in natural 
colours. (137,502.) Jan. 21. 

X X 1 1 . -EX PL( )S I V ES ; M A TCH ES . 
Application. 

Fric'derich. Manufacture of detonating-caps. 
1715. Jan. 19. ((Lt., 27.7.18.) 

XXII I.— ANALYSIS. 

Complete Spectfi(;ation Accepted. 

14,030 (1917). Adams, Bousfield, and Todd. 
IMethod and apparatus for detecting water vapour 
or either of the gaseous components thereof. 
(137,547.) Jan. 28. 
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Steam boiler plants; Exact data on the running of 

. No. JJl. The amount of steam used by 

steam jets. D. Brownlio. Engineering, 1920, 109, 
71—74. 

Op 250 boiler plants investigated 9.4, or .47 y;', were 
fitted with sU'ani jet blowers. It was found that 
the steam used by the blowers varied from as little 
as 1% to 20% of the total steam produced by the 
plant, the average being G‘6% for hand-fired 
and 6‘7/i for niechanically-stoked boilers. The 
steam consumption of properly arranged blowers 
should not exceed 4 to 4%, faulty design or careless 
manipulation accounting for the balance, though 
in many cases it would bo bc'tter to replace the steam 
jete by meclianical draught, which on an average* 
takes about % of the steam produced. — W. H. C. 

Vacuum-evaporator plant ; Air-pump rapacities and ; 

incondensable-(/as volumes in industrial . ; 

E. Corner. Engineering, 1920, 109, 74—75. ' 

FoiiAiiTi.,!:, tables, and three sets of curves are given ; 
to enable the air-pump capacity to be easily com- I 
put<*d. The temperature prevailing in the condenser | 
is approximately tiuit of the outgoing or tail ” i 
water, and this tempi'raturo governs the v.'icuum ' 
attainable. In general power practical the allow- 
ance lor ratio of air to stejim is much smaller than 
is practicable with industrial vacuum evaporators, 
which have a greater joint surface and are oft<‘n 
dealing with liquids which give off pc'rnianont gas('s. 
The following ligurt's for air iutro<luced into the 
system, fhough calculated for sugar-juice, are 
applicable to most chemical liquids;- 4 lb. of air 
per 1000 lb. of steam or vapour; 0'2 Ih. of air per 
JOOO 11). of li(iuor treated; OT lb. of air p('r 1000 lb. 
of injector water. It should lx* noted that the 
quantity ol air per 1000 lb. of liquor treated varies 
with the number of vessels in the evaporator syst 4 'm, 

— w. li. c. 

Absorption toirer parking; Tte.sistancc of to 

gas flow. F. C. yausherg. Amer. Inst. Cbern. 
Eng., Dec., 1919. Chem. and Met. Eng., 1919, 
21, 705-767. 

1 UK resi,stnnc{' ol various forms of packing was 
nieasured in an ('xperimcntal tower, .40 ins. in 
diam., and 15 high, and tlu* superiority of arti- 
ficial [)ackings corriigaled diai)hragni rings, cor- 
rugatt'd spiral rings, lleclK’nbh'ikner blocks, chemi- 
cal wan* tile, and llaschig rings) over pumice, 
quartz, and (oke was demonstrated. 'The general 
law of tlu* how of fluids was found h) hold experi- 
mentally, and expressing tli<> frictional resistance as 
the pressure necessary to produce a given how, an 

equation, p - is given, in which p is the i)res- 

sure in inches ol water, h is the height of packing 
in feet, v is the volume of gas p;issing in cub. ft. 
per niin., o. is the ci’oss-sectionjd area of packing in 
sq. ft., and / is a coefficient differing in value 
according to the nature of the packing. The ebar- 
• acteristics of various packings are shown in tabular 
form ; the rapid increase in resistance with de- 
creasing size of material is marked, as i.s abso 
the greater resistance due to the wetting of the sur- 
face of small-sized packing material. For any given 
size of packing, manufactuivd shape.s give much 
inorc surface and greater free space than do the 
older forms of dumped coke or quartz.— C. A. K. 

Absorption of gases: New method of I 

Moscicki. Ohim. et Ind., 1919, 2, 1304—1316, 

An improved typo of absorption plant, especially 
applicable to tho proce.sa of manufacture of nitric 


j acid from atmospheric nitrogen, has been con- 
I structod for the Soc. anon, pour T Industrie de 
FAluminium at Ohippis, Switzerland, and a similar 
: plant for experimental purposes has been erected 
! at Fribourg University. A description of tho latter 
I is given. It comprises two tower sections, the upper 
I being empty and serving for tho oxidation of the 
nitrous gases, whilst the lower is used for absorption 
purposes. This latter consists of two concentric 
tul)es placcnl in an outer vessel, the space between 
tlu'm l^ing tilled with quartz fragments of 0’4 — (T4 
grill, in the upper part and with (piartz of larger 
size in the lower part, which is kept below the level 
of the liquid. Both tulx'.s have oblicpio apertures, 
1 cm. diam., distribuUxl over their surfaces. 
There is an outlet for the gas near tlic top and two 
outlets near tho base, one for draiving off tho 
acid and the other communicating with an air-lift. 
4'he absorbent enters a distributor through a pip© 
at llu^ top, and another opening serves for admis- 
sion of coniprosscd air and liquid. Tho column 
of absoi lH*nt li«|uid is not higli, and therefore never 
impedes the flow of gas. The gases are cau.sed to 
enter the top segment and, after oxidation, flow 
into the inner tulM> of the lower segment, whence 
they pass in a horizontal direction into the intor- 
nu'diate space and eventually to the outlet. This 
horizontal flow ensures good absorption even wdtli 
MioderatH'ly high columns, the packing material 
bi'ing continuously irrignteil. The conditions for 
the best absorption and the requisite velocity of 
the liquid were studied, and are summarised as 
regards the experimental i)lant, — W. .1. W. 

Lubricant s. Frank. See TI.\. 

Handling barium jiroduets. Zimmer. See VII. 

P.\TK.\TH. 

JJrifing malerials ; J)rums for A. Gcrlach, 

Kordhausen, Germanv. Eng. Pat. 143,327, 
4.10.19. (Appl. 24,228719.) Int. Coiiv., 10.1.18. 
.A hf.vot.vtno drum dryer is provided with longi- 
tudinal liars of cruciform section (see fig.) placed 



Atomizing materials in a melted state; Process and 

apparatus for . E. Odam, P;iris. ?]ng. Pat. 

122,404, 17.12.18. (Appl. 21,085/18.) Int. Conv., 
18.1.18. 

The molten material (e.g.y metals, chemical pro- 
ducts, vitreous substances) is heated by the com- 

c 
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bustion under pressure, in a suitable chamber, of 
solid, liquid, or gaseous fuel; the products of com- 
bustion are then allowed to flow through a nozzle to 
the centre of which the molten material is supplied. 
The sudden reduction in pressure and expansion of 
the gases causes atomisation of the material iindc'r 
treatment. The combustion chamber may he divided 
into two communicating parts, one of which forms 
the combustion chamber proper and the other forms 
the chamber for heating the material and dis- 
charging the gasovs. — B. ^1. V. 

Drying ovnis; \ acitinn — — D. Tavlor, Kings- 
t(m .Hill. Kng. Pat. 136,7();i, 7.2.11). (Appl. 
3065/19.) 

A IIKATINO shelf or cheat for drying stoves or ovens 
is constructed of flattened tubular members, spaced 
apart horizontally and welded or otherwise jointe<l 
at each end to vortical tubular supporting members 
through which the boating me<lium is supplied and 
discharged. The major axe.s of the horizontal 
menibors are substantially parallel to tho surfaces 
of tho sholve.s and normal to tho supporting 
members. — W, It. C. 

Dryer. K. C. Horst, San Framu.sco, Cal. U.8. 

Pat. l,32r,,8tS, 23.12.19. Appl., 23.1.18. 

A RKCTANC.i’LAU Casing is divided by parallel vertical 
partitions into vertical chambers. Tho partitions 
are spaced altornately from the Lop and bottom ol 
tho casing to provide communicutions between tin* 
chambers. Horizontal partitions are provided in 
eaeh chamber with openings at opposite ends alter- 
nately, so as to provide a zigzag passage through 
tho chamber. Air is passed through the cliamhors 
in stwies, and means are provaled for reversing the 
direction of How when re<|uire<l. Heating devices 
ore providesl in the ehand)erH to increase the tem- 
perature of the air during its passa.'.e. — W. F. F. 

Lifting nnd forcing apparatus for solids and semi- 

solids; Fluid Olid I or air direct pressure . 

8. H. and C. H. Adams, York. Fug. Pat. 
136,583, 3.7.18. (Appl. 10,916/18.) 

A msPLACKMKNT ojevdor is provido<l with inlet and 
outlet valv(\s and with connections by means of 
which compr<»s.>ed air or other suitable Iluid is 
delivered into the space alx)ve tin* material in tho j 
ojoctor to force the contents up the rising main 
and also into tin' Wly of the material it.s<‘if and 
into the filling and discharge ducts to assist in 
moving the broc'zc', sand, or other solid and s<*mi- 
tiolid materials which the ejector is designed to deal 
with, A controllable variable t iockwork mechanism j 
or a rogulatA'd electric motor allows the pressure : 
fluid to enter the ejei tor during a predeb'rniitn'd 
period and then for another pn'determiiied pcrio<l , 
the iiressure fluid is shul off and the exhaust is 
opened, — \V. H. C. 

Shaft-kilus for huiuing or roosting uoii-sintcring 
svbstanccs; (ias-fired - A. and W. \V. 
Steiger, Zurich, Switzerland. Eng. Pat. 136,588, 
11.10. IS. (Appl. 16.758/18.) 

In a vertical kiln which iw providwl with one or 
more sudden increases in diam('t<‘r below the com- 
bustion zone in order to hx)s<’n the material so that 
air for combustion may Ik* forced through the hot 
burnt eharg(‘, provision is made for the continuous 
withdrawal of the burnt and c«x>led material by ; 
means of a device consisting of sloping rccipro- ^ 
eating platforms placed under hopper-.shaped 
guides at the laittom of the furiuuo. — B. M. V. 

Feeding furnaces for hoilers and other purposes j 
with solid fuel; Means for — — . Merz and | 
McLellan, London, A. C. Michie, Nowoastlc-on- | 
Tyne, and E. G. Weeks, Monkseaton. Eng. Pat. I 
136 , 867 , 20 . 11 . 18 . (Appl. 19 , 082 / 18 .) | 

The flue gases from boilers etc., after they have 
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i been deprived of most of their heat by eoono^sers 
I or the like, are passed through tho solid fuel imme- 
diately before it enters the combuBtion chamber, 
the fuel being supported on a perforated grate 
or conve.yor, separate from or combined with the 
combustion grate. — B. M. V. 

Jtefrujerating systems. E. G. E. Langbert, Stock- 
holm, Sweden. Eng. Pat. 136,602, 10.12.18. 
(Appl. 20,554/18.) 

A VKSSEU containing a suitable cx)ld accumulator 
{e.g., brine) is surrounded by a suitable liquid re- 
frigerating agent that can be vaporised by reduc- 
tion ol pressure (c.(/., sulphur dioxide or ethyl 
chloride), contained in an outer vessel which may 
be ribk'd to increase the cold-radiating surface. 
During working hours a vacuum is appli^ to the 
refrigerating mcsliiim, more of the liquid being 
admitte<l as re(iiiirod, whereby heat is absorbed 
from the oiik'r atmosphere, also from the cold 
accumulator. During i<lle hours tho cold accumii- 
laior alKxirbs heat, tho refrigerating liquid serving 
merely to transmit heat from the outer atmosphero 
L ) th(* inner vccssel.- — 11. M. V. 

(a) (c) Ucf rigerant and process of making the same. 
(i») Uefrigerating gas and process of making the 
some. A. G, Crawford, Assignor to II. W. 
Seaman, Chieago, ill. F.S. Pats, (a) 1,325,665, 
(u) 1,325,660, and (c) 1,325,667, 23.12.19. Appl., 

5.2.18, 25.2.18, and 14.10.18. 

(.\) Butane and propane are mixed in such propor- 
tions that the mixture has a boiling point below 
P C., and tile mixture is then li(iuefie<l by pressure, 
(ii) 'I’iic rcfrigi'i-ant is a mixture of licjuid sulphur 
dioxule and a liciuctied hydrocarbon gas. (c) A gas 
of the ethylene series is mixed with propane in 
such proportions that tho Ixiiling point of the 
mixture is suitable for refrigeration, and the 
mixture is then liquefied by pressure. — W. F. F. 

Evaporating or concentrating liquids; ^Apparatus 
for . E. Shaw, J^ondon. Eng. Pat. 136,651, 

19.12.18. (Appl. 21,286/18.) 

To prevent the accumulation of deposit on tho 
walls of the apparatus, which consists of an inner 
tube having a helix fornuxl on its exterior and 
which is rotated concentrically within another tube 
having an external jacket, scrapers of spring steel 
are fitted to the edges of the helix. The liquid to 
he evaporated pa^st's through the spiral passage 
formed by the helix. — W. H. C. 

Mixing, circulating, and agitating materials in a 

liquid or s€mi-li(iuid stole; Apparatus for . 

W. J. Coles, and E. Allen and Co., Ltd., Shof- 
fiehl. Eng. Pat. 136,758, 19.5.19. (Appl. 

12,599/19.) 

An agitator consisting of vertical frames rotates 
about a vertical shaft within a tank. A sysUun of 
compressed air or gas supply jiipos is carried by 
tho agitator, which cxkmds to tho bottom of the 
Lank. The system consists of horizontal pipes 
socun'd to tho upper part of the agitator by which 
compressed air is supplied to vertical pipes, spaced 
at intervals, and having their open lower ends 
supported by slotted plates carried on the lower 
part of tho framework. — W. H. C. 

dhemical reactions; Method of and apparatus for 

carryinq out certain . T. Hughes, London. 

Eng: Pat. 130,896, 21.12.18. (Appl. 21,452/18.) 
In reactions in which a solid is treated with a 
liqui<l, the solid dissolving with the evolution of 
gas, the reaction becomes very slow when the dis- 
solving power of tho liquid is nearly exhausted. 
To overcome this difficulty the solid, broken into 
pieces of a convenient size, is contained in a tall, 
narrow vessel and the liquid is admitted at the 
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Mtom from an overhead tank. The flow of liquid 
is so adjusted that while the lower half of the 
column is bathed in liquid the upper half is filled 
with a froth of nearly exhausted liquid and gas. 
The liquid part of the froth comes into intimate 
contact with fresh solid material and becomes com- 
pletely exhausted, and is then discharged along 
with some of the lighter portions of the solid 
through one or more overflows into a settling tank, 
where the gas, liquid, and mud are separated. 

— W. H. C, 

Pulveriser. I). McKelvey, Chicago, 111. U.S. Pat. 

1,325,676, 23.12.19. Appl., 1.4.19. 

Material is fe<l by tho conduit, 5, into the 
chamber, 2, in which an impact member, 7, having 
a dished under surface is suspended. Air under 


OiUfuel burners for furnaces and the like. J. Simp- 
son and Sons (Bolts and Nuts), Ltd., Darlaaton, 
and G. F. Everton, Wednesbury. Eng. Pat. 
137,173, 7.3.19. (Appl. 5661/19.) 

Separating oil or grease from water; Apparatus 

for . J. H. Carruthers and Co., Lid., J. 

Gourlay, C. M. Jackson, G. K. Johnstone, and 
J. Young, Glasgow. Eng. Pat. 137,213, 30.4.19. 
(Appl. 10,691/19.) 

Drying apparatus. G. I). Harris, Now York. Eng. 

Pat. 136, m, 17.12.18. (Appl. 21,060/18.) 

See U.S. Pat. 1,282,822 of 1918; this J., 1919, 275 a. 

j Heat-exchanging apparatus. A. D. Harrison, 
Marple. U.S. Pat. 1,325,^37, 23.12.19. Appl., 

; 9.7.18. 



pressure is supplied by the pipes, 30, 31, and passes 
into the central jot nozzle, 21, so that a jet of air 
mixed with the maLerial to be pulverised is directe<l 
against the impact member, 7. Inlet openings are 
provided on tlu' upper sides of Mio tubes, 28, so that 
air is drawn through thorn into tho main air-jot 
and a circulation of air is maintained. — W. F. F. 


Heating app<. ''at us. W. C. Merrill, Assignor to 
Tho Merrill 19 occss Co,, Boston, Mass, U.H. Pat 
1,32.5,952, 23.12.19. Appl., 11.2.10. 

Heating fluid is circulated by a meclianical device 
operand l)y an electric motor, and means are pro- 
vided lor heating the fluid during its circulation. 
3’ho fuel supply to the heater is control I.ed by a 
valve which is operat<'d by the same elcrdric circuit 
that operates the motor of the circulating device, 
so that tho valve automatically close.s when the 
motor is stopped and an alarm is simultaneously 
oporaitHl. Th(« fuel valve is adapted to bo opened 
automatically when the motor is ro-.started. (See 
also Eng. Pat. 128,7(19; this J., 1919, 612a.) 

F. F. 

Wrought-iron apparatus and vessels; Method for 
increasing the resistance of - — to chemical 
action. F. Schuler, Frankfort. Ger P*it 
314,821, 12.7.18. 


Fragments of natural or artificial stones a 
worked into tho iron by kneading, pressing . 
rolling, and tlu' surface is then coated with a thi 
ncid-resisting layer of the powdered atone tS« 
also Ger. Pat. 288,572; this J., 1916, 365.) 

— J. S. G. T. 


Delivering materials in fractions of equal weight 

^Pmratus for . F. P. Martin, Paris. Eng 

Pat. 136,948, 1.2.19. (Appl. 2688/19.) * 


i See Eng. Pat. 116,786 of 1917; this J., 1918, 398 a. 

Ktker and alcohol vapours contained in the air of 
\ factories; Process and apparatus for the recovery 
of — — . E. A. Bar bet, Paris. U.S. Pat. 

1,326,432, 30.12.19. Appl., 4.10.16. 

: See Eng. Pat. 101,723 of 1916; this J., 1918, 45 a. 

Muffle-furnace. T. W. S. Hutchins, Middlcwich. 

U.S. Pat. 1,325,674, 23.12.19. Appl., 15.10.18. 
See Eng. Put. 120,633 of 1917; this J., 1919, 1 a. 

; Adsorbed siibstanecs; Process fur separation of 

j . B. Schwerin, Assignor to Ges. fiir Elektro- 

Osmose, Frankfort, Germany. U.S. Pat. 
, 1,326,105, 23.12.19. Appl., 4.1.13. Renewed 

I 17.10.19. 

See Eng. Pat. 21,666 of 1912; this J., 1913, 432. 

Chemical reactions. Ger. Pat. 304,479. See XI. 

Electrical purification of gases. Ger. Pat. 314,775. 
See XT. 

nA.-FUEL; GAS; MINERAL OILS AND 
WAXES. 

Coal; Forms in which suljihur occurs in . A. R, 

Powell and S. AV. Parr. Bull. Eng. Expt. Stat. 
Illinois Univ. Gas J,, 1920, 149, 79. 

The Hulpliur of coal occurs in four characteristic 
forma, two organic and* two inorganic. The 
“ resiiiic organic” type is present in the portion 
of the organic material soluble in phenol. The 
“humus organic” type of compounds are shown 
to bo closely related to humus substances by their 
cheinicui reactions. The pyritic or marcasitic sul- 
phur is present lus FeS^, as indicated by the iron- 
sulphur ratio when the pyriU>s is oxidised and dis- 
solved. The sulphate sulphur is characterised by 
solubility in dilute hydrochloric acid without pre- 
liminary oxidation. Free sulphur was not found in 
; any oi the coals tested, and is presumably absent 
except in unusual cases wdiere it might occur in 
small quantities as a decomposition prixluct of 
pyrites. Some of the sulphur, probably the pyritic, 
is gradually oxidised to the form of sulphate. Tho 
; experimental data suggest that wlien coal is coked 
the sulphato siHphur is retained by the^coke, but 
in some form other than inorganic sulphate, whilst 
the pyritic sulphur is partially volatilis^, a portion 
; lieing left in the coke, probably as sulphide. AH 
j the pyrites is decomposed. 44io resinic sulphur is 
I left in the coke, but in a form different from that 
existing in the coal, and the hnmns sulphur partly 
volatilises, some remaining in tho coke in a changed 
form. The analytical methods used are deseribed 
in detail, and the results tabulated for different 
coals. — W. P. 
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Anthracite; Burning steam sizes of with or 

without admixture of soft coal. W. P. Froy. 
U.S. Bureau of Minos, Tech. Paper 220, 1919. 
fe pp. 

A BOILER plant designed for bituminous coal and 
operating with natural draught is capable of using 
20% of steam sizes of anthracite mixed with bitu- 
minous coal without material lovSs in efficiency and 
without change of equipment provided Bufficient 
grate space is available. Larger proportions of 
anthracite may be used if a blower is added. The 
finonosa of steam size authracile necessitates a 
change of grate when the mixture contains over 
40% of anthracite. Proper mixing is essential, and 
the coal must he fircxl evenly in small (iuantitie.s. 

— W. P. 

Arsa cool; Suiphur contenf of ami iiieJd of low- 

temperature far from . F. Fischer, (les. 

Ahhandl. zur Kcnntnis der Kohle, I91S, 3, OS 
101. Chem. Zentr., 1919, 9C, IV., 977- 97S. 
Fsciika’s method for estimating sulphur was found 
to be unsuitable lor coal having a high sulphur con- 
tent. For example, Arsa coal was found to eon- i 
tain C’87% of sulphur by Eschka’s method, whereas i 
estimations by decomposition with nitric acid in 
a sealed tube gave 9‘7l — 9'89^^. The coal contained 
H,0, l-e:; ; ash, ll-l;:; ; C, Gb-91— Ob-l lx ; H, FSd— 
5*02% ; gave a coke residue of 55% in a crucible; 
iKUizene extract in a Soxhlet apparatus, 0*7 , ; ben- 
zene extract under f)ressure, 1 1*2 In a distilla- 
tion test with 10 kilos, in tin* rotary apparatus 
described previously (tliis d., 1919, 563 a) the coal 
gave 1*5 kilos, of tar, 6*3 kilos, of coke, and 600 — 700 
litres of inflammable gas. In a distillation test 
under ordinary conditions tin* coal (30 grins.) 
ineltcHl and gave 5*3 grnis. of tai. of sp. gr. 1*02. 
The formation of a liquid tar and im'lting urnh'r 
heating show that Arsa toal is a true coal. Tin* tar 
contnims, however, in contra.‘<t to tars from most 
coals giving a high yield of low-tempera lure tar, 
only 10 — 15% of f)lienoIs. f,. A. C. 

Gasification; Complete . II. vStrache. .1. Eas- 

beluecht , 1919, 62, 709 -713. 

The author discusses the advances in the .supply 
and u.so of gas made by completes gasification pro- 
ce'BSes during the pa.st 25 years. The proper- 
ties of water-ga.s — lower calorific value pi'r cub. ft., 
lower air requirement,, higher speed of inflamma- 
tion, higher siH*cific gravity, and iion-luminous blue 
flame — render alti'rations necc.ssary in the burin'is, 
and this has stood in the way of its more extended 
use. On the other hand the water-gas process 
posse.ss(>s great advantag(>.s in its fh'xihility, small 
ground space required, and low cost of f)lant. Com- 
plete gasification may yield one of two kinds of ga.s. 
The first class, which includr*s producer gas, semi- 
water gas, and .Mond gas, has a calorific value of 
12-5 — 175 B.Th.r., and h,is a nitrogen content 
of 50% or over. The .second class includes “ Doppel- 
gaa ” (double-gas), wliicli has a c.’doriiic value of 
360- — 3^) B.Th.l ., and contains 3 - 6% of nitrog<'n, 
and ‘'Trigas ’ (a mixture of <-o;d-gas, water-gas, 
and producer-gas), whicli has a lower ealorifie valee 
and a higher nitrogen content than “ J)oprK*lgas.” 
Tho gaM*s obtained by complete g;isifiealion have 
a lower calorific value than coal g;,^ nmde nnder . 
pre-war conditions, but tbeir use bas many advan- ! 
tages (see this J., 1919, 707 a). The ‘supply of gas i 
of high nitrogen content and low calorific value for : 
long distance transmission is not recommended. ! 
The economy or otherwise of tlie n'covcry of hy- | 
products during complete gaaification proceb.sc« is 
being inve.stigatt^d by the Institiit fiir Kohlenvcr- 
gasung und Nebcnproduktc-ngewinniing in Vienna. 

- W. P. 


Oil-gas manufacture ; Experiments in connection 

with . J. D. Ruys. Chem, Weekblad, 1919, 

16, 746—780. 

A SERIES of investigations has been made on the 
llincker-VVolter process in which oil from petroleum 
residues is sprayed over hot eoke, air and steam 
being admitted into tho generators. Preliminary 
trials were carried out with Mexican Panuca crude 
oil, and a special method was devised to remove the 
Kulphur from the gas produced, but other oils were 
found to bo more suitable. Tho trials included 
investigations on the air-blast, the water-gas pro- 
duction, and tho gasification of tlie oil. Extensive 
samples w'erc taken of the gasc's at various stages, 
and determinations were made of the amount of 
W'ator evaporated and the quantity of stc'am re- 
quired for most effective working. An illuminating 
gas of 4800 — 5000 cuils. was aimed at. The details 
of the trial runs and tho results obtained are tabu- 
lated and plotted as curves. It wuis found that 
the yield of gas from the oil is proportional to the 
rapidity with which the products are removed. 
To ensure this, water-gas alone is insufheient and 
steam must bo introduced. Hydrogen may bo 
absorbc'd by the oil from the water-gas under cer- 
tain conditions. No separation of carboji appears 
to take place. — W. J. W. 

rroducer-gas for motor vehicles. 1). J. Smith. 
Inst. Automobile Eng., daji. 8, 1920. Engineer- 
ing, 1920, 109, 59—64, 92—95. 

The author ha.s showui that producer-gas can he 
used to drive motor vehicles, and ho claims the 
following advantages: — Home-produced fuels, some 
of which an* evi'ii at present waste products, can l)o 
used. 3'lu‘re is no lire risk. Producer-gas requires 
no labour for its production like? coal-gas. No gas- 
bag is n (|uircd. A vehicle can travel the same dis- 
tance as on petrol witliout taking in fresh fuel. 
The gUvS is of uniform (pjality, so that mixture 
troubles are <'liminuted. It is the cheaj)est source 
of power lor motor vehicles known at present, and 
with coal at lOs. per ton is e(|Ual to petrol at 21d. 
p(‘r gall, wiu'n used in tlie saim* engine. A gas 
j)r()du(‘('r is lighter and smaller than a compressed 
gas installation. It requires no jiressure, and is 
therefore free from danger. Against the above 
tlie following disadvantages must be conRidcrc*d. 
It takes from 1.5— 20 mins, to start from cold wlu'n 
using a produce*!'. The extra we'iglit of tho plant 
has te be take-n into account. Pe'riodieal cleaning 
is necessary. From 3—4 mins, is required to start 
I alter a lengthy stop. Tiu're is an increase of 75% 

: in weight of fuel, including watc'r, to cov(‘r any 
' given distance as compared with petrol. The foi- 
lowing e()inparisoiis are givi'ii for a. five-ton com- 
mercial lorry : — 

Ste.Tin , Pefrol I rrodiiccr 
! Xas 


Price of fuel . . . . 5 ()h. prr ton Lis. por t^all, per ton 

Cost In |) 0 !icc per , 

ton mllr .. 0-31 0 00 I 0 048 

Cost In pence per n- t I 

ton niilc .. .. O-T.') 120 ■ 0 091 

Tlie author’s j)roduc('r has Ikhui designed to do 
away with a tliick fuel hod and to burn any volatile 
matter so eonqiletely tiiat a bulky water serublnT 
for thr* gas will not be nwdc'd. The fuel l)e<I is only 
about 6 in. deep and practically continuous feeding 
of fuel and discharge of ash are maintained by 
coupled feed and discharge valves. The fuel ignites 
atj<mce, and the ash is not allow ed to rest long enough 
to fuse into clinker. The only impurity in tho gas is 
a little of the fine dust of tho fuel carried over 
by the draught, and tho gas i.8 purified by passing 
it through a dry tubular scrubber heater where 
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the water for the producer is pre-heated. The | 
scrubber is easily cleaned out and the producer 1 
iteelf is jacketed, air being passed through tho | 
jacket to tho water saturator and thence to tho | 
I)rod'uccr. The whole apparatus weighs 2 — 3 cwt., j 
and IS (•omj)a<;t enough to be carri('d on the , 
dash-board ot the car. Tlio fuel (anthracite, coke, ; 
cliarcoal, or prepared peat) is carried in a , 
bunker und(5r tlie liood over the driver’s seat, and : 
is fed by gravity; the water is carried under the , 
seat. Both vcliielo and engine ought to bo specially 
designed for use with producer-gas, but very fair 
results have been obtained with a petrol engine; 
tho cost per gross ton mile in tho same vehicle and | 
engine was found to be l’45d. with petrol against ' 
0‘085(kl. with producer-gas. The proclucer-gas is : 
better adaf)t('d to the larger and heavier commer- : 
cial class of vehicles, and if generally adopted would : 
set free petrol, Ix^n/ol, etc. for tho lighter pleasure j 
cars, Expe riments have shown that no danger is i 
to be apprehended from excessive e.scape of carbon ; 
monoxide, oven when tho vehicle is standing. ' 
Anthracite in the form of “ beans ” which pass a 
or l-in. scToiui is tho most satisfactory fuel, but 
coke may be used, although it contains a good deal 
more lush and suljihur and does not feed so easily. 
Charcoal is a good fuel but is bulky. Peat 
briquettes which liave had the objectionable volatile 
matter driven off by heat are very satisfactory. Tho 
best results are obtained with a fuel bed of 6 in. for 
anthracite, 7 for coke, 4 for charcoal, and 2 or 3 in. 
for pr('j).ired peat.— \V. 11. C. 

Alcohol or I'thcr; Tndiist rial proceas for the sijnlhetic 

mannjaclin c of — from ihc (juses obtained in 

ihe (list Ulot ion of coid. E. de Loisy. Comptes 
rend., 192t), 170, 50-03. 

Lereac and Damiiuis have sliown that in the pre- 
Keiice ot catalysts such as vamulic, uranic, tungstic, 
or molyhdic acids, sulphuric acid rapidly and com- 
pletely absorbs ethylene (this J., 1913, 277), and it 
has since been shown by Damiens that tho ethylene 
is abimrbed as ethyl hydrogen sulphate. The author 
makes use of these two important facts in his 
ju'occss. 'the coal gas is bubbled through the acid 
at a concentration of B., an<l by suitable r-ubse- 
quent dilution and distillation alcoliol or ether may | 
be obtained as lasiuired. The diluted acid servi's 
for the pri'i)aralion of anunoniuin suliihate. vSines', 
however, twice as much acid is napiired for the 
absorptii.)!! ol <'th\lene as tor the [iroduction of 
ammonium su'i hate, a portion of the acid is con- 
centrated by 1 ;'. ans of the waste heat from the 
gas coming from the coke ovens, and can thus bo 
used eitln-r for the absorption of th<‘ ethylene or 
for the preliminary drying of the gases and the 
absorption of the traces of proj)yh'ne, butylem*, and 
lectylenic hydrocarbons present. By this method it 
IS only neci'ssary to replace the acid removed in 
the form of ammonium sulphate. (Seo also Bury, 
this J., 1920, 91.\).— AV. G. 

Varhou inonori<lr ; Prodncl ion of in ihe flames : 

of (pises. A. Kling and 1). Florentin, Compt-os ■ 
rend., 1919, 160, 1401-1400. 

A NCMi'Eii of samples of gas, some industrial and 
some synthetic, containing from 0 to 00 ( CO, were 
burnt in dilfercnt types of burners in a large 
'Chamber, and at the end of an hour the carbon 
monoxidi^ in the air was estimated. It is shown 
that the production of carbon monoxide is mainly 
■duo to any sudden cooling , f the flame, and for a 
given typo of burner is practical Iv independent of 
tho amount originally i)re.sent in tho gas. Tho 
Auer burner produced comparatively large amounts 
of carbon monoxide, and it is shown that this is 
<duo mainly to tlu? presence of tho incandescent 
mantle. Tho hourly firoduction of carbon monoxide 
with certain common typos of burners is sufficiently 
liigh to warrant further efforts to improve them. 


The amount of carbon monoxide coming into the 
air bv leakage from the piping etc. of an interior 
supply having 11 taps, tho gas containing 20% CO, 
is much less than tho amount produced in the same 
time by burning tho gas in a snmll furnace or a 
Bimdl Aui’r burner. — AA% C, 

Nitnojen eonlained in oil shales; Jleeovery of . 

L. Simpson. Chom. and Met. ling., J920, 22, 
20 - 22 . 

Thr economy of shale distillation in “ single ” or 
“dual purpose” retorts under tlu^ conditions ob- 
taining in North America is diseiissc'd. Tho 
“dual purpo.so ” retort, whidi is designed to re- 
cover a maximum of nitrogen from tho shale, oven 
at tho expense of the oil content, neee.ssitates higli 
capital charges, and, taking into account the high 
local costs of sulphuric; acid, lalmur, and plant re- 
pairs, coupled with tlie probable fall in value of 
ammonium sulphate, tho view that tho suecossful 
establishment of tho oil shale industry dei>end8 on 
tho continued extreme recovery of tho nitrogen is 
not actcepted. Tho success of the industry is held 
to Iw dependent on a single purpo.so retort, erected 
at low cost, which will yield a maximum quantity 
ot oil, and tho recovery of nitrogen is not advisable 
unless sulphuric acid can be obtained cheaply or 
unless a good local market for ammonium sulphate 
exists. — C. A. K. 

I Minerfd oils; Hemoved of aromatic hydrocarbons 

from. by means of Irioxymethylene-snlphuric 

arid. J. Tau.sz. J. prakt. Chem., 1919, 99, 27G 
—280. 

The eHici(mcy of Nastjukoff’s formolite process 
(this J., 1901, 1082) is increased by tlio use of tri- 
oxymetliybmo in |)la(<; ot furmaldebydc solution. 
In the ca.«e of an oil volatile in steam, c.p,, refined 
ligroin, 500 e.e. is add('d to a solution of trioxy- 
mctliylene (30 gnus.) in sulphuric acid (100 grins.). 
The mixture is k« |)t cool and well shaken for half 
an hour, after wbj(;li ice (500 gims.) is adde<l, amd 
tlu' oil distilled with stcuim. Salt may bo added to 
the mixtuH' Ix'for • tlie addition of ice in order to 
protect the hydrocarbons from the sulphuric acid. 
Less volatile oils are first diluted with ten volumes 
of previously treated petroleum spirit. It is in- 
advisable to prolong the treatment, InMausi^ a pro- 
portion of the oil, wbi('h imreasi's with tlio dura- 
tion of ibe reaction, is always lost. Thus 1.3.4-tri- 
nietbylcycloliexane soon gave a coloration with the 
reagent, and after two days a yellow precipitate 
was obtanunl by siieecssivi'l.s adding ice and am- 
monia. Aroma tie hydrocarbons can bo detected in 
gas(Mms mixtures by the formation of a red pre- 
< ipitat(' on slinking with 1-2 c.e. of the reagent. 
I’iic reaction is also shown by diolefines, such as 
methyl- and dimotbyl-bntadieni's, which contain 
conjugated double bonds, lint in the case of aro- 
matic hydrocarbons is liniiteil to those which con- 
tain a hydrogen atom in the nucleus. Thus, hexa- 
nudlivl- and lioxaethyl-benzene.s do not r<‘spond to 
it.— j. K. 

Fuel value of vofaide H(inid mij-tures; Determina- 
tion of . G. Barsky. J. Ind. Eng. Chem., 

1920, 12, 77. 

The us(' of gelatin capsules is recommended in the 
dotc'rmination of tho fuel value of very volatile 
liquid'^ in a Jxnnb calorimeter. They are con- 
.strueted of ordinary capsules by turning in the caps 
so that the latter fit the immisei wlnm tho capsules 
! are filled; all air is thus exeludeil. Tho igniting 
; wire is wound round tlu' capsule. — AV. P. S. 

! Oil fractionation ; (Uinsfant temperature stillhead 

} for light . F. iVl. AVashhurn. J. Ind. Eng. 

I Chem., 1920, 12, 73—77. 

j Thf. Htillhead described is used in conjunction with 



14^ A Ol. Ua.— fuel ; GAS; MINBBAL OILS AND WAXES^ (ftb. 2», 1920. 


a Hempel wluriui ; it conaists of a spiral made from grease and a fairly fluid mineral oil showed 
a 12 ft. length of | in. wrought iron pipe, the that the energy consumed by tne latter was about 
diameter of the spiral being about 6 in. This spiral 3T9% lees than in th« case of the grease. Details 
18 mounted in an oil-bath which is heated by a are given of an experimental p!iant in Diisseldorf 
resistance coil immersed in the oilj and the required where oils are test^ under actual working condi- 
temperatnre is rnaintHined by means of a thermo- tions. Experiments on a large scale on the 
regxilator and relay. The oil-bath is provided with : manufacturo of lubricating oils from low-tem- 
a stirrer. The lower end of the .spiral is coniiectcHl : peraturo tar have shown that it is not so much 
to the side tube at the top of the llempol coluiiin, ' a question of the temperature at which the tar is 
which is lil in. in diameter and made of glass, whilst separated fix>m the coal as of removing the tar as 
a side tube at the upper end of the spiral is con- | rapidly as passible from the influence of the heat, 
noctod to an ordinary coiulensor. The oil to be dis- Another important facdor is that the time required 
tilled is contained in a 1500 c.c. flask attached to ; for the coal to swell up should ho independent of 
the lower end of the llcnnpcl coin inn and heatod by tho mto at whi(di the retort can pro<lnce gas. The 
a Rose burner with a hemispherical top coveri'd with , oils obtained by the decomposition of tars usually 
Hbostos-coaU’d /viiize. Thermometers are inserted show a strong tendency to form asphalt owing to 
in the top of tlio IlenqM'l column, in the top of the the prc’sence of nnsatiirated hydrocarlxms, whilst 
spiral, and in tho oil-hatli resfiectively. The appa- owing to their high parnfhn wax c'ontent they fre- 


ratiis givc's fractions which leave a very small b. ])t. 
range, and almost .all of each of the comi)onents of 
a mixture (c.f/.. benzene, tohien(\ and solvent 
naphtha) can he distilled in a practically pure state. 

— W. P. 8. 

lAibricanf s ; Tcrlmical nfi(] , scientific examination of 
— . E. Erank. Z. angew. Chem., 1919, 32, 
374—379. 

Him .UJEU (Z. A er. dents. Tng,, 1918, 173) estimated 
that approximately 0‘2 grm. of cylinder oil was 
consumed per h.p. per hour, whilst Schmidt found 
that although this value might In* reached it was loo 
high for the general practice of lubrication. Erom 
the expcriTiients of Ilaserick and others the eonelu- 
sion is drawn that nob only can this value ))C 
reached, but that with gewd working it must be 
reached, since normally there is superheating up 
to 33(F C. 'Die use of an unsuitable oil or of an 
excessive quantity of a suitable oil is indicated by 
the apimarancc of the oil flecks proluced on tinfoil 
or cartridge i);iper when held at a di -.<ance of al>ont 
10 cm. from the indicator tap of the cylinder, so 
as to rec^eive in each te»st the same numl)er of pud’s 
of vapour. In the case of nsphaltogenic oil and 
normal lubrication the oil Ih'ck is dilTiised and 
shows no sign of radiating structure, whilst exces- 
sive lubrication with acid and asphaltogenic oil 
produces a very dark fleck with sharply defined 
radiations. Exci.'ssive luhric.ation of the cylinders 
of gas engines results in deposits due to incomplete 
combustion of the lubricant niec/hanicadly separat-cxl. 
Highly refined oil does not ncua'ssarily give the Ijest 
result-s in interior lubrication. In the case of the 
cylinders of suc'h engines as Diesel motors the bt'sl 
results wero obtained with absolutely ,asli-frce oil, 
which was aW exceedingly pure in other respects, 
and had a high tlash-point. It is possibles also to 
obtain good results with such oils artificially 
thickened, e.r/., with montan wax. The Hash-point 
of an oil is not an absolutely decisive factor, since 
it may bo materially lowered by the motor spirit. 
Honee, as a safeguard, in the case of large 
engines the flash-i>oint should not h(» below 180'^ C., 
but a viscosity of 3° — 4° Engt r is sufficiently high. 
Turbine oils .should be as pure as possible, so as not 
to emulsify readily with water, and have a high 
flash-point, sj). gr. ;is low /us pos.sil)le, and a vi.sc^osity 
of not less than 3° Engler. As a rule oils intro- 
duced into tho circuit of turhines are not effectively 
cooled, the coolers being Ek) small to effect eomplcto 
separation of the admixed water. It is important 
that the oil-hole should Ix^ out ide the electric field 
to obviate tho effeet of the nitric acid fornud from 
the atmosphere upon the oil. Eor internal lubrica- 
tion the conditions may bo less stringent. Experi- 
ments in which spindle oil (viscosity 1'5'^ at 50'^' C.) 
was substituted for_ caster oil (vi.scosity 139"^ 
Engler) for shaft lubrication showed a rciluction in 
the heat of friction from 34'4° C. to 6'9° C. Com- 
parative results obtained with a good lubricating 


quently solidify at a high temperature. The first 
<irawhack may he obviated by rapid distillation of 
the tar with sup(M heated steam, whilst paraffin wax 
may be reni()ve<l by tho ordinary process of ohilLing 
or by Edeleanu’s sulphur dioxido process. Other 
solvents, in addition to liquid sulphur dioxide, 
a|»pear to have an analogous acti'on. — 0. A. M. 

('omhn.stihle matter in rocks. Eieldner and others. 
See, VTl. 

Patents. 

.‘irtificiat fuel; Manufacture of . C. Af. C. 

Hughes, Hogiior, and T, Hill-Jones, Ltd., 
J.ondon. Eng. Pat. 130,581, 17.8.18. (Appl. 
13,111/18.) 

A METHOD is describe<l for the manufacture of 
bri(iuettes containing coke, breeze, furnace ashes, 
sawdust, peat, coal, or anthracite, together with 
pitch, liltcr-cake from sugar ladineries, iron oxide, 
lime, or chalk as a hinder. -W. P. 

Fuel. J. V. Evre, Clu^rts('v, Surrey. Eng. Pat. 
13G,7<H), 12.9.19. (Appl. 22, '133/19.) 

The fmd consists of coal dust OJ — 10 parts, pitch 
113 parts, and sawdust 2 -31 parts, all measured 
by hulk, 'rlie p()U<i(‘re(l components arc intimately 
mixe<l, and are heated to 25(P E. (about 120° C.) 
with agitation. Tho mixture is then (xunpreased to 
one-third of its original volume whilst Btill warm, 
ft is finally spravixl with water to cool and harden. 

— W. P. 

(Jarlhniisafion of fuel by vertical coke ovens and 
the like. AV. E. Davies, Penygraig, S. Wales. 
Eng. Pat. 130,880, 19.12.18. (Appl. 21,239/18.). 

The coking chamber, which is discharged from 
Ix'low, is surrounded by a band of flues. Tho flues 
are triangular, heart-shaped, or oval in section, 
and are in set-s of three vertical flues, one flue 
being a heating flue and tho otln'rs waste heat 
flues, the thresi Iwu’ng so c‘<>nn(H‘,U‘d together that 
heiiting gases having traversed tho heating flue 
pa.ss directly through both the waste heat flues. 
Tho waste gases are (x)lle(;ted in horizontal flues. 
By means of horizontal perforated diaphragms, at 
suitable distances apart, the heating gases are made 
to trav<‘l against tho wall of tho oven chamber, A 
sheet of impermeable metal may be phux)d between 
double heating walls and between the stages of 
heating flues to prevent diffusion of the gases. Tho 
te.rn[)eraturo of the omitre of the oven may ho con- 
trolled, or Hwondary reactions may be produced by 
intixKliieing gjisee or vapours at tho top or bottom 
of the flues for withdrawing volatile products, by 
partially or complotcly forcing the gfises into the 
IxKly of the charge and withdrawing tho products 
of reaction by suotfon, maintained continuously or 
intermittently. The oven may be operated under a 
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preeaure within th^ oarboniaing chamber between 
16 inches mercury vacuum and 100 atmospheres 
preesure, and at any temperature between 200° and 
1400° C.— W. P. 

Coke ovens. W. P. Thompson, Liverpool. From 
Fours et Proc. Mathy, Soc. A mm., Liege, 
Belgium. Eng. Pat. 137,005, 4.6.19. (Appl. 
14,105/19.) 

Thk coko oveii.s arc heated by surface combustion 
methods. Air and gas arc mixe<l in a piissago 
beneath each retort, and then pass into vertical 
Hues packed with porous fireproof material. The 
liot gases released from the upper part of these 
are brought l)y other like Hues not packed with 
porous material into a recuperator serving for heat- 
ing air or g.as. Two recuperators of this kind aro 
arranged under ea{‘h retort.— W. P. 

Steaminu {/as retorts; Apptianccs for . A. E. 

Whitcher, Burgess Rill, Sussex, 11. K, Hiller, 
a.nd Tne Hewitt Coi»struotion Synd., Ltd., 
London. Eng. Pat. 136,910, 24.12d8. (Appl. 
21,637/18.) 

A coMniNEi) superheater and steam distributor is 
described. In order to bring the steam into contact 
with the incandescent carbon at tlio highe.8t 
possible degree of superheat, the pipe coil <?onvoy- 
ing the steam i.s brouglit through the back or stop 
end of the retort. The superheater coil is plaee<l 
in one of the waste gas flue.s, and the steam on 
passing from this may bo still further heated in an 
expansion chamber. From this chamber a fan-like 
seriic\s of openings conducLs the steam in regular 
streams into the coal undergoing distillation. 

— W. P. 

Water-r/as; Manufaeturc of . C/omp. pour la 

Fabrication des CijmptcurM et Materiel ii’lJsine^s 
a Gaz, Parius. Eng. Pat. 113,271, 21.1.18. 
(Appl. 1150/18.) Int. Conv., 31.1.17. 

The producer consists of two parts of equal height, 
the lower part cylindri(^al in shape and tlie upper 
a double truncated cone, the lH)ttom of which lia.s 
a materially smaller cro.ss-section than that of tho 
lower cylinder, Air is blown alternately through 
each part, first from the bottom of the grate, and 
then into tho middle of the prcxlucer as soon as 
carbon monoxi<le llaines appear in the pro<lucer 
throat. In ties way a high and [)racti(rally uniform 
Uunperaturo i^ maintained throughout tho winkle 
of the fuel, and formation of excess of oarhon 
monoxide during tho blowing is avoided. The 
proC/Oss iis more particularly suitable for small 
installations. -W. P. 

Coal; Method of treating caking before use- 

in the Mond gas producer for the recovery of the 
nitrogen. Ehrhardt unci Sehmer Ges.m.b.H , 
Saarbriick. Ger. Pat. 301,602, 18.11.16. 

Before treatment in tho Mond producer tho coal 
is freed from tarry matter by preheating to a 
temperature below that at which tho greater part 
of tho nitrogen is removed, i.e., to about 450° C. 
By this moans tho caking property of the coal is 
almost completeily destroyed and very little nitrogen 
is lost, as formation of ammonia begins only at 
about 500° C. L. A. C. 

Petroleum; Process of and apparatus for cracking 

. F. C. Huff, Los Angeles, Assignor to By- 

Products Manufacturing Co., 8an Francisco, 
Cal. U.S. Pat. 1,325,582, 23.12.19. Appl., 15.1.17. 
Petroleum prehoate<l to below its cracking tem- 
perature is mixed in a closed chamber oontainin|; a 
catalyst with steam heated to above the cracking 
temperature. The gaseous products are scrubbed by 
passage through the liquid residue. — L. A, 0. 


[Hydrocarbon oil] distiUatea; Process of condensing 

and treating . R. Fleming, Westfield, N.J., 

Assignor to The Richard Fleming Oo. U.S. Pat.. 

I 1,325,668, 23.12.19. Appl., 25.3.18. 
j Hydrocarbon oil vapour from a still is passed; 
i through a dephlogmator to tho jet of an injector,. 
: where water is drawn in and mixed with the oil 
! vapour under pixwsure. Tlie mixturo passes to a 
I chamlier where gas and liquid are separated, and 
i tho liottom of this chamber is connected by a pipe 
to the top of an oil and water separator at a higher 
; level. The oil (xdlecting at tho top of tho separator 
then pas-ses to a storago tank. The mixture of oil 
vapour and water pnxlucexl by tlie injector is sub- 
I jeotiid to sufficient back pressure duo to the head 
of liipiid in the oiTand waiter stqiarator to prevent 
any material elxpansion before reaching the gas 
separator. — W. F. F. 

Oils [gasoline^; Improving . A, M. McAfee, 

Port Arthur, Tex., As.sigiior to Gulf Rt^fining Co., 
PitUshurgh, Pa. U.S. Pat. 1,326,072, 23.12.19. 
Appl., 26.6.18. 

! Ilicn-GRADE gasoline is prepared by treating 
; crackml ga.soliiie at a temperature below its end 
! boiling point with sufficient aluminium chloride to 
, convert unsaturaliMl oompounds into low-boiling 
I saturated compounds. — L. A. C. 

■ IMinerat^ <fils; Appaiuitus for sepa rating composite 
— . F. K. Van 3'ilhurg, Minneapolis, Minn. 
U.S. Pat. 1,326,230, .30.12.19. Appl., 18.2.18. 

A MixTcuK of oils is vaporised, and tho vapour is 
led into an expansion chamber containing a central 
i vertical tiling which j)a.sst*s directly through the top 
: wall of the chamlK^r and -is conne<teHl to the vapour 
; condenser. Tho vertical tube is jirovidod with a 
! relatively small aperture just below the top of tho 
I expansion (rhamber, and enn ho sealed at its lower 
j end. — L. A. C. 

I liriguctte presses. K. K. Koffroth, Amsterdam, 
j Holland. Eng, Pat. 122,190, 4.1.19. (Appl. 
I 270/19.) Int. Conv., 14.11.17. 

I Petroteum j^eoducts; Manufacture of high-grade 

j tow-boiling . A. M. McAfee, New York, 

I Assignor to Gulf Refining C/O., Pittsburgh, Pa. 

’ U.S. Pat. I, .326, 073, 23.12.19. Appl., 9.1.15. 
i See Eng. Pat. 22,243 of 1914; this J., 1916, 298. 

I II ydrocarbons etc. Ger. Pats. 311,715 — 7. *S’c(3 III. 


IIB.-DESTRUCTIVE DISTILLATION; 
HEATING; LIGHTING. 

Patents. 

I Carbonaceous material; Apparatus for the distilla-^ 

i tion of solid . C. D. Burney, London. Eng. 

i Pat. 136,585. (Appls. 14,176, 31.8.18, and 19,177, 

i 21.11.18.) 

I Coal, caiincl, lignite, shale, peat, etc., arc distilled 
i at a low teunjiorature in a horizontal retort by 
i passing hot gas^ from a furnace through a conduit 
! surrounded by the material. Tho raw material is 
I fed continuously into one end of the retort, and is 
slowly niove<l through it by means of a rotating 
j helical couvcy.or, tho helical blade of which i.s 
^ hollow, and is mounted on a hollow shaft. The 
' hot gas -is passed into tho hollow .shaft and thence 
I into tho hollow blade at one or more points. The 
, material is heated by conduction through the wall 
I of tho conveyor, and tho hot gas passes through 
j tho retort in a direction opposite to that of the 
I matorial. The variation, in temperature along the 
j length of the retort may be controlled by varying 
I the velocity of the hot gas through the conveyor 
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or by varyini; tho inlet pressure. An archimedean 
screw is provided with its blade internieshing with 
the blade of tho conveyor, so that the material in 
the retort may bo broken up by rotating the screw. 
The gns^'ons products of distillation arc witlidrawn 
at various points along the length of tho retort, and 
are passed to condensers. Tlio waste gas from the 
conveyor may bo used for ]>rehcaling the air and 
gas which are supplied to the burners of the 
furnaee. — W. F. F. 

Low tcmpej'atnrr <1 i.si ilJat ion of fuel. Merz and 
McLc-llan, liondon, A. C. Michie, Newcastle-on- 
Tyne, and F. (J. W('eks, Monkseaton. Kng. Pat. 
136,808, 20.11.IH. (Ai)pl. 10,083/18.) 

Mkans are provides! for heating oacli charge of 
iiMJOming find, l>efore it is fed to the retort, to a 
temperature above the Uunperature of condensation 
of the distillaU^ but not high enough to caiuso any 
appreciable docomposil ion of the fuel. In this way 
the binding together of the fuel is prevented during 
tho continuous gasification of fuel at comparatively 
low temperatures (.500^ 0.) when blowing througli 
superheated steam or other heated gase.s. — W. P. 

Decolorisino veiictahle carbon; Manufacture of 

. C. E. Eastick, South Woodford, Essex, 

and S. P. Eastick, London. Eng. Pat. 136,873, 
16.12.18. (Appl. 20,971 /18.) 

Any vegetable matter or carlKinaceous matter 
obtained from vegetable matter is finely com- 
minuteil, moi.stencd, and then carbonised at a. high 
temperature out of contact with air and without 
addition of other substances. The decolorising 
power of the [iroduct may Iw' iiuTeasi'd by washing 
out tlie ash with hvdrochloric or other acid. 

- W. F. F. 

Arr.? ciujilujicil in sco rchliahts, jn'ojccf ion 
o]}parafus, and arc Jumps; ^fff}}od of arrant/r- 
tnent, formation and coJorotion of one or ■more 

. 11. iMvlo. C'liarloltenburg. (ler. Fat. 

301, 2:r,^ 21.9.16. 

Ch.vnnkcs arc ari-angcd longitudinally at the ha.‘^> 
of one or more of lIk- several arcs, and these .s(‘rv<‘ 
for the introduction of gasi's or gaseous mixtures, 
chemicals m the form of dust or vapour, etc., under 
incrca.sed or diminished pressure. By these nienu.s 
one or more of the arcs, ns desinsl, can he c.stah- 
lished and maintaimsl in any dedinite dir<‘ct)<>n. 
and, if neci'ssary, colourotl. d'hc various gases or 
ga.scou.s mixtures are caiisi'd to have variou.s 
velocities hy providing tho channels with ilitfercTU 
cro.ss-sc‘Ctions, The gasivs or otlicr chemicals em- 
ployed for colouring tlie are are intrrxliKK'd through 
the channel lying near<‘st to the core of the 
electrode. — ,1. S. (i. T. 

FAectrio arcs; Appo rot us for o ufomoi ic i cijuJot ion 
of the velar it II v'ith udiirh nir or gas or mixt}ires 
thereof enter or leave longitudinal channels in 

electrodes of under the inflnenee. of increased 

or diminished jnessure. B. Mvlo, Charlotieii- 
burg. Gcr. Fat. 301,236, 21.9.16. 

In the case of electnxh's such as tho.so rcfcrre<] to 
in the preceding abstrac t tho sup})ly of air or otlier 
gas Jis controlled hy valves v. Inch are operated by 
alterations of voltage or ciirrmit stnirngth in sucli 
manner that the .supply of air or gas is dci>cndent 
upon these variations. — J. S. G. T. 

Thermic effect of cathode rays; Method and means 

for utilisation of the . A Sinding-Lar.sen, 

Vestre Aker, Norway. U.S. Pat. 1,326,791, 
30.12.19. AppL, 30.10.18. 

See Eng. Pat. 121,280 of 1918; this J,, 1919, 568 a. 


j ni.-TAR AND TAR RRODUCTS. 

I Tar; Estimation of free carbon'* in . H. I. 

! Waterman and F. H. C. Barkhuysen. Chem. 
Weckblad, 1919, 16, 1251—1257. 

About 10 grms. of tar is weighed out in a hardened 
tilter, which is then placed in a Soxhlct thimble, 
both filter and tliimblo having been previously ex- 
tracted with etlier, dried at 100° C.. and weighed. 
I'hc tar is then ('xtracied in a Soxnlet apparatna 
with a solvent, such as aniline, ehloroform, benzene, 

; or glacial acetic acid mixed with toluene. Tho time 
of <‘xtraction should be 22^ hours. A table is given 
I of results obtained hy other methods, which show 
i considerable variations, hut the table of the actual 
, results obtained by tho authors, although referred 
to in the t<‘xt, is omitted. — J. W. 

Jjoir-tcniperat ti re co(d tars; I* roperlies and uses of 
the products containing phenols obtained by the 

direct distillation of . F. Fischer and W. 

Gluud. Gcs. Abhandl. zur Kenntnis der Kohle, 
1918, 3, 109—121. Chem. Zentr., 1919, 90, LV., 
970—980. 

Low-temperature eoal tar was distilled over a naked 
Hame, and the following fractions were collected 
for examination ; (1) To 225° C. motor spirit 

(“ Ziindhl ”); (2) 225°— 300° C., ‘‘ motor 'oil and 
(3) over 300° C. If tho distillation was stopp<id at 
300° C., a. soft pitcli wa,s obtained containing the 
whole of the parallin; by distilling up to 325° C. a 
hard pitch remained; at 310° C. the pitch began 
to decompose. Tho quantity of motor spirit (flash- 
point below 35° C.) obtained was about 14% of the 
tar; it was of low viscosity, sf). gr. less than 1, of 
a. brov.’nish-re<l colour and petrolcum-like odour, 
and, on account of the phenols present, attacked 
metals somewhat. Tar ])repared from a gas-coal 
from tho Lohberg mine gave with good cooling 25- -- 
30% of a similar oil. Tlu‘ darker colounxl motor oil, 
25 — 30 ot the tar, had sp. gr. 0'998, tlash-poiiU 
60"- - 65° C., (;alorin(’ value 8630 cals., viscosity (at 
20° C.) 5° Fnglcr, setting point (at rest) 3° (%, 
(with agitation) -12° C Afti'r :i second distilla- 
tion tlie fraction r('mainiug above 225° C. had a 
flash-point of 71° (I From tho fraction 300° — 325° 
C., 15 — 20 ' of the tai', a. (|uantity of paraffin 
separated er|ual to about O'o ' of the tar; tho 
viscous residing lias Imt little valiU' avS a lubricant 
on account of the pluuiol eon lent, but might he 
addt'd to tiu' motor oil or used for working up the 
])it(h. After separation of tlie phenols it formed a 
good lubricant. Pitch from low-temperaturo tar 
closely resemhh's ordinary pitcii, hut contains less 
fr<'c carbon; it has sp. gr. about 1'2, a normal 
calorific value, and leaves less cuke resiiliie tlian 
ordinary pitch. L. A. C. 

Fhenols of lou'-i e m pe ral u re raid. tar. I . —(Jresols. 
W. Gluud and P. K. Brcucr. Gcs. Abhandl. ziir 
Kmuitni.s di r Kohle, 1919, 2, 2.36 — 256. Chem. 
Zentr., 1919, 90, JV. 913—915. 

J/OW-TFiMCiuiATrHr: tar always contains a largo but 
variable [lercentage of constituents soluble in 
alkali.s — the so-callcd ‘‘ phenols ’’— the proportion 
being highest in tars from gas coals and reaching 
50/ of tho tar. Lohlm'rg (J)inslaken) gas coal gave 
7— 8 ' of gas liquor and 10/, of tar on distilla- 
tion. Th<‘ iormcr contained a small quantity of 
phenolic substances, O'l % by weight of the coal, but 
no measurable (piantity of ordinary jihcnol. A 
irace of ealcehol could bo detected. Pbeiiols appear 
in the tar fractions distilling above 200° C. and in 
about the same proportions as tho hydrocarbons. 
The crude “ phenols ” contain a considerable quan- 
tity of waLir dilHcult to separate. Partially methyl- 
ated polyhydroxy phenols were absent, as also 
ordinary phenol, which is therefore not a product 
of low-temperaturo distillation. All three cresols 
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were identified. Ill the fractions 220° 245° C. by j 
acetylation and crystallisation of the phcnoxyacetic | 
acids, it was possible to identify the xylenols and 
trimotliylphcnols. By acetylation and fractional ; 
crystallisation of the crcsoxyacetic acids all three ; 
cresols wort' id(>ntified. They predominate in , 

fraction 201° C., but in tlie hi^^hcr fractions , 

ji;ivo placid to the xylenols which form almost the 
whole of fraction 215°- 220° C. Of the cresols 
the meta-coinpound is present in {j;r('atest rpiantity. 
The yield of cresols was 0'G% of the tar, and the 
quantity actually present was probably 1—2%. 
The yield of eresols sciuns to be just alioiit double , 
that obtained in gasworks carbonisation. That th(' ; 
cresols in ilie latter process are partly destroyed 
was conhrnu'd by passing 7/i-cresol over coke heated 
to 850°— 900° C. The eondensetl liquid obtaiiusl 
was about 00 “"Z of tlie (luantity taken and contain<‘d 
about one-half pluniols and the rest hydrocarbons, 
mainly benzene. 'I'he “ pluniols ” obtained were in- 
soluble in ammonia and ordinaiy phenol, and o- 
and p-cresol could not be identified. It seems 
therefore that the production of higher phenols 
rather than the cri'sol content of low-temperature 
tar accounts for the formation of carbolic acid in 
gas tar. — 11. .1. 11. 

Phrnoh of Joir-tempcrnl ii re f<n\ II. — Cateehnh 

W. Cluud. Ces. Abhandl. zur K<'nntnia der 
Kohle, 1919, 3, 06—71. Chem. Ziuitr., 1919, 90, 
IV., 915. 

I'irE gas coal (Tiohb('rg) referied to in tbe preceding 
abstract was distilled in the ahs<nic(‘ of steam. From 
the gas liquor catediol equal to O'OOoO':' of the coal 
was recovered and approximately the same quan- 
tity was obtained from the tar, wbieh eontaimsl 
about 0‘() ' . .\ sample of low-ti'inperature tar <•!)- 

taiiK'd from a Saar gas coal in a. large scale distilla- 
tion yit'Ided 1’57 of rateehol. By making an experi- 
jnenl on a tar nitli a known ((uantity of added 
eatecliol it was found that the eiiiciency of extrae- 
tion was about 50'% 'riiiis the Tiohherg coal ran he 
eonsifler('d as yielding about 0T)2 ' of eatecliol, and 
the Saar coal in large scn!<‘ firaetiee 0’25''% By 
the extraction of :MHie(ms salt solutions of eateehol 
with ether or ('xtradion from earhon tetraihloridt' 
th(' loss is small ; a 70 ' yield is also oht.nined from 
an or tar oil solution hv means of '‘alejuni 

ehlorifh^ and ammonia. IZxtraetioii from ether solu- 
tion wdth solution of sodium earhoiiate or ammoni;i 
is h'ss satisf: etory. H. .1. 11. 

Th iojiliene ii, '(.nnincreuil hr ii ::(>!. >< : Psti inril ion of 

j\ yiovi'r. Comjites rend., 1919, 169, 

1402—1101. 

\ MODiFiCATiox t)f Deniges’ nu'thod (this .)., 1896, 
716). The reagent is pri'pared liy dissolving 50 
gnus. (4 mereiirie oxide in 200 e.e. of sulphuric aci<l 
diluted with 1000 e.e of wak'i'. I'or the ('slimation 
20 e.e. of tliis reagent is mixed \vith 75 c.c. of methyl 
alcohol ami 5 c.c. of the lienzol under examination, 
in a stopperoil bottle. The mixture is shaken from 
time to time, and after .‘10 minnt«‘s is filtered. 

JO e.e. of the filtrab' is diluted witli 20 c.c, of water 
and then a few drops of nitric ai id and 1 c.c. of a 
20% Rolntion of iron ammonium alum arc added 
and the whole is titrat'd w'ith A"/ 10 ammonium 
thiocyanate solution. To allow for the possible i 
presence of aectoiie in tlu^ methyl aleobol a blank 
estimation is condnelcd using 5 e.e. of benzene free 
from tliioplu ne. The two titration readings being 
71, ami 71 res|)eetiv<4y, the imount of tbioplieiie in 
one litre of Innizo! is given by 

O'Ol g2OO0x(a --7(,)x(Vll. — W. (J. 

l.^.i-ChloroJtenzenedisul phonic acid and, Us frans- • 
formation into the siimvirtrical compound. I 
S. C. d. Olivier. Bee. Trav. Chim., 1919, 38» 
:351— 355. 

When the anhydrous barium salt of 1.2.4-ohloroben- 


zeiiedisulphonic acid is heated with fuming sul- 
phuric acid for five hours at 300° 0. it is for the 
most part converted into 1 .2.5-chlorobenzenedisul- 
phoiiic acid. — W. 0. 

Phlorohc.nzcncdisnlphonic acid prepared accordincj 
to the patent of Mcistcr, Jj}iciiis^ and Jiriininii; 

tStructure of the . S. C. .1. Olivier. JUm*. 

Trav. (‘liim., 1919, 38, ;r)6 .‘(57. 

By preparation and id<'Jitifiea t ion of its acid 
chloride it is shown that the ehloroheiizenedisul- 
phonic acid obtained by ili(> snl[)honaiion of p- 
ehlorohenzenesnlphonyl chloride by the inetliod de- 
scribed in Oer. Pat. 260,56.‘l (this 1913, 693) is 
the 1.2.1-aeid.- W. 0. 

Nit ru-derivative.'i of diphrn }/lamine. (% F. van 
Duiii and B. C. B. van Lennep, Bee. Trav. 
(thim., 1919, 38, 358- ;168. 

In an endeavour to establish the position of the 
two entrant nitro-groiips in the preparation of a 
Jiexanitrodiphenylamine by nitration of 2. 4.6.3'- 
tetranitrodiphenylainine, the antliors have pre- 
pared a number of nitro-derivatives of diphenyl- 
amine. (See further .1. Cbem. Soe., 1920, i,, 1.55.) 

- W. O. 

Mineral oils. Tausz. »SVe 1I.\. 

Jjiihricanf.'f. Frank. See IT.\. 

Na.phth i/lamine and .rijUdine in fiotatioh. Bobie. 
Sec X. 

lodinal ion of aromatic amines. Fibs and V’olk. 
.SV'c XX. 

Oil fractional ion. Washburn. See II. 

P.tTKNT.S. 

\ .6-1 hh i/d r(/j:[/naj>h I lioi/l-o-hcnzoic acid and. Us 

salts \ sweetennKj aijeiUs]; Pi rparaf ion of . 

(les. liir (4iem. Ind. in BasiJ, Switzerland, tier. 
Jb»t. 311,21.3, 15.2.16. 

By (otulensi)ig 1 .(bdihydroxy naphtlialcne with 
phthalie anhydride or phthalic acid in the presence 
of bori(.! acid, 1 .(j-diliydroxynaplitboyl-o-bc'nzoic 
acid, of m, pt. 226° 227° Ch, is ohtaim'd as chief 

j)id<luet. ; in the ;il>s<‘nee of tin" horii- acid, or using 
oilier eoinlensatiou ag<'iits, Lht? product consists 
almost entirely of the phthalein. The acid and its 
sails are eharaeterised by a swec't taster and should 
servo as suhstiliiU's for sugar and oilier sweetening 
agents; the ] .5-isomei1d(‘ is tasteless, 1.6-Di- 
hydroxynaphthoylhenzoii' acid can also be list'd for 
the [noduetion of dyes, and in some respects is 
superior to the 1 .5-i.someride for this jmrpose. 

--J). F. T. 

Jl i/d rocai holts and ulkidi salts of hiijli molecular 

ca rho.ipit ic acal.s; Manufacture of . E. 

AlhnM'ht, Jlamhiirg-Wallhof, II. Koctschau, 
Famhurg, and C. Harries, Berliii-Crunew’ald. 
Her, Pats, (a) 311,715, 29.3.16, (ii) 314,746 and 
(c) 314,717, 11.0.16. 

llvnuocAiinoNS such as (a) tar protlucts from 
lignite, shah*, ]H'at, or bituminous asphalt, 
cracked pi'troleiim oils, products extracted from 
oils by means of sulpliur dioxide, esters of the 
olelines olitaiiied from liguiti' tar oil, c.y., by the 
acticii. (if sulpliuric acid, acetic acid, cliloroat'otio 
acid, or the like, or esU'rs obtaiiUHl by the action of 
potassium acetaU' on halogc'iiatcd petroleum hydro- 
carbons; or (c) the bigbly unsaturated acid resins 
separated from waste acid from mineral oil re- 
fining, or tlui (ompoiinds produced therefrom by 
treatment with water, steam, or lime, or jietrolcum 
pitch, are melted with an alkali or with a hi^ily 
conceiitraU'd alkaline solution. (n) The hydro- 
carbons are heated with an alkaline liquor so that, 
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by eliminatiou of oil and water, highly concen- 
trated or molten alkali is formed in the melt. 
Light hydrocarbons of a high degree of purity aro 
formed by the treatment owing to decomposition of 
certain impurities, and alkali salts of high mole- 
cular carboxylic acids are produced simultaneously. 
The alkali salts, which are readily separated from 
unchanged alkali, lather well and may bo employed 
as soap substitulos. The alkali melt may be agi- 
tated by a current of a gas, which nuiy also assist 
the reaction, «.{/., oxygen accelerates the salt 
formation, whereas hydrogen raises the purity of 
the light hydrocarbons. The action is rapid and is 
often complete in loss than half an hour. In- 
creased or reduced pressure may be employed 
during the fusion process, inactive solvents may 
be present, or catalysts may bo added to acc'olcrate 
the reaction. Kxamples: 100 kilos, of gas-oil from 
lignite and 100 kilos, of potassium hydroxide gave 
about 30 kilos, of light oil, b. pt. Io0‘’- 220^ 0., 15 
kilos, of alkali salts, .‘15 kilos, of residual oil, and 
90 kilos, of unchanged poiassiiitn hydroxide; 100 
kilos of paraffin ga.s-oil, tlu^ iodine value of w’hieh 
had been raised to about 150 by cracking, gave 
about GO kilos, of alkali salts, 35 kilos, of benzol and 
light oil, b. pt. 80*^’ — 220" C., and 15 kilos, of re- 
sidual oil.— L. A. C. 

Anfhraccnr : Produrl ion of i)ure . P. Leroux, 

(Jcnncvilliors. As.signor to Soc. d’Eclairago, 
Chauffage, ('t Fore<' Mot rice, Paris. France. 
U.S. Pat. 1,326,515, HO. 12.19. Appl., 21.S.18. ! 

See Fng. Pat. 119,855 of 1918; lliis .T., 1919, H54.\. ; 

Besin. U.S. Pat. 1,H2G,579. ,SVr XTTT. 

Besin xoJuilons from for. Ch'r. Pat. 305,065. Sf<>. 

XIII. 

Linseed oil sulstifute. (Jer. Pat. 305,715. See Xllf. 

Nifro-derwatives of tefraln/dronaphthalene. Gcr. 
Pat. 299,014. See XXll.' 


IV.-COLOURINC MATTERS AND DYES. 

Hydroxyanthraquinoiirs ; Certain melaUir deriva- ■■ 

fives of . ^f. Ij. Crosslev, J, Amor. Chcin. 

Soc., 1919, 41, 2081- 2083. 

CoEi'ER, cadmium, nickel, iron, cobalt, and 
chromium salts of alizarin, authrapurpurin or flavo- 
purpurin are formed wIkui tlu; hydroxyanthra- 
quinoue is boiled with a salt of the respective ; 
metals, anhydrous .sodium a<;etate, and nitro- 
benzene, Tlio alizarin salts, though slightly soluhl(* 
in water, dye wool a pale sh.ade of the colour pro- 
duced when the wool previc'usly mordanted with the 
metallic salt is dyed with alizarin. The dye is 
evenly distributed throughout the fibre, and is 
apparently fast. In view of these facts it is sug- ' 
gested that the forrmition of an insoluble alizarin 
lake in a mordanUxl fibre i.s aecomplishcd by com- 
bined physical and clicrnical phenomena. — \V. G. 

Hydroxydianthra quino nyl s ; Oxidative forriwtion of 
from liydroxijnnthrnqyinoties. II. Experi- 
ments with eryihrohydroxyanih raquinone and ! 
quinizarin. R. Scholl, E. Scliwinger and 0. Dis- j 
chendorfer. Ber., 1919, 52, 2251 — 2261. 

The formation of tetrahydroxydiantliraquinonyl by ■ 
the action of hypochlorite on an alkaline solution i 
of alizarin does not appear to bo an example of a i 
general reaction, but similar cases arc cncouiifered ! 
with erythrohydroxyarithraquinone and quinizarin. ' 
According to Ger. Pat. 167,461 the former when 
melted with potash yields the hydro compound of : 
a substance, of unexplained constitution; 

this is now shown to be l.r-dihydroxy-2.2'-dianthra- i 


quinonyl, since when distilled with zinc dust in a 
hydrogen vacuum it gives 2.2'-dianthr^l and, when 
heated in carbon dioxide at 600° C., it yields 2.2- 
dianthraquinonyleno-l.l'-oxide. Quinizarin, accord- 
j ing to Ger. Pat. 146,223, is converted by salts of 
; weak acids into two compounds, CjeH.^Og and 
CsoHijOg; further investigation proves tnat only 
the first of these is a new substance, the second 
being a mixture of the first and quinizarin. The 
new substance is sboivn to bo 1.4.1 '.4'-tetrahydroxy- 
2.2'-dianthraquinonyl since it gives 2.2'-dianthryi 
when distilled with zinc dust and a furan deriva- 
tive when melted with zinc chloride. The substance 
CjaHuGg ohtaiiH'd by A. G. and W. H. Perkin (this 
.1., 1889, 112) by the distillation of sodium anthra- 
quinouo-2-sulphonate has boon distilled with zinc 
dust, whereby aiitliraceno and 2.2'-dianthryl were 
i obtained, but the result does not throw much light 
on the constitution of the substance, — H. W. 

Berr.oketodihydrothiazine; Dyestuffs derived from 

. W. Herzog. Ber., 1919, 52, 2270— 2274. 

Benzoketoi>ihydro-1.4-tiiiazine reacts with a - 
isatiuanilide iii a solvent of high boiling point, such 
as ethyl benzoate, to yield 2-(bcuzodihydro-1.4-thi- 
:iziue)-2-(iudok')-indigo (aunoxc'd forniula), dull, 
brownish-violet needles with metallic glance, m. pt. 
above 300" C., wliieh dyes cotton bluish-violet and 
wool r(*ddish-violet. 
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2-(Bcuzodiliy(lro - 1 .1 - thiaziiu') - 2 - (thioiiaphthon- 
iudigo, yellowish silky ueedh’s, m. pt. above 300" 
C., similarly pn'pared from thioua{)hthcnquinone- 
anilide, and 2-(b('uz()dibydro-1.4-thiazinc)-3-(indoIc) 
indigo, orange-red silky needles, m. pt. about 
270" C., have little allinity for the ii'xtile fibres. 
Tho inferiority of the substancCxS as dyes in com- 
parison with Indigo Blue and Thioindigo Red is 
ioa<lily interpreted aetording to tho Claass hypo- 
thesis (this J., 1916, 1150) since they contain only 
one quinonoid iudogen, whilst tho latter dyes con- 
tain two such groups. — H. W. 

Centian Violet. Crossley. See XlXn, 


V.-FIBRES; TEXTILES; CELLULOSE; 
PAPER. 

Fabrics; Determination of the water resistance of 

. F. P. Vcitch and T. 1). ,IarrclI. J. Ind. 

Eng. Chein., 1920, 12, 26- 30. 

The two following test.s aro rceomuKuided as being 
tho most trustworthy of Bovcral investigated. 
Funnel, test . — A piece of the fabric, 1 ft. square, 
is crumpled in the hand, immersed in water at 21" — 
27" C. for 24 brs., being taken out and crumpled 
several times during this period, then dried at 
45° C. for 24 lirs., and hung up in the laboratory 
for 18 brs. I'hcsc operations are repeated. Tho 
fabric is thou unco moro emmplcxl, straightcmxl 
out, placed on a piccM^ of ah.sorlx'nt paper of tho 
same size, tho two arc folded together in tho usual 
way to form a filter and placed in a 6-in. glass 
funnel having an angle of 60". Water at 21° — 
27" C. i.s poured into the filter to a depth of exactly 
4 in. (this equals 500 c.c.), and this depth is main- 
tained by tho ordinary device of an inverted flask 
filled with water. A graduati^d cylinder is placed 
under tho stem of the funnel. The time is noted 
when the paper under tho fabric begins to wet, 
when it is entirely wet, when the first drop passes 
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into the cylinder, and the quantity of water col- 
lected in the latter in 1, 3, 6, and 24 hrs. Note is 
also made of the time and extent to which the 
fabric becomes wet above the water level. The 
water resistance is rated very hij?h when the fabric 
above the water level and the paper both remain 
dry after 24 hrs. ; high if the paper becomes just 
wet and the fabric above the water level remains 
dry ; medium if water drips through at the rate 
of 5 — 25 c.e. in 6 hrs., or 25 — 50 c.e. in 24 hrs., 
and low if the water dripping through exceeds 75 — 
200 c.c. in 6 hrs., or 150—300 c.c. in 24 hrs. Spray 
test. — The piece of fabric us(xl for the funnel test 
is dried at 45^ C. for 24 hrs., and hung up in the 
laboratory overnight; il is then clamped loosely in 
a frame which is fixed at an angle of 15^ in a trough, 
and tap water is allowed to fall from a height of 
6 ft. on the central portion of the fabric, covering 
an area of about 8 in, in circumference, for 24 hrs. 
The water lap has a 24 in. spray nozzle having 
25 holes each 14) mm. in diameter, and the wat^r 
flow is 1 ()()() c.c. per min. The under side of the 
fabric is examined periodically. The water re.sist- 
ance is rated as follows; — High, if the under sur- 
face remains dry for 7 hrs. hut is damp in 21 hrs.; 
nu'diinn, if the under suifaci' remains dry for 1 hr. 
but is W('t in 3 hrs. ; low if it rt'inains dry for 5 mins, 
but is wet in 30 mins. The. crumpling, wetting, 
drying, re-w’ctting, and ro-drying of the fabric are 
done with tlie object of removing the temporary 
re.sistance of mev fabric and to iinilate, to some 
extent, the conditions of actual service. — AV. P, S. 

Sidphite-cclhiJose mtstc Uqitor ns fertiliser. 
Hokoruy. See. XA^T 

Niinxien in celluloid. Nieolardot and A’^ourloud. 
See' XX II. 

Patki-jts. 

Wood-pulp diyesfer liiHior; Itecoveriiuj valmdAe 

constituents from . JI. K, Afoore, Berlin, 

N. H., Assignor to Brown Co., Portland, Ale. 
U.S. Pat. 1,324,020, IG.12.19. Appl., 11.8.13. 

Tup. liquor is concontrated, burnt, extracti'd with 
water, and re-caustii ised. — L. L. L. 

Cellulose acetates ; Production of solutions of . 

F. SUdrnmig, Hannover. Her. Pat. 307,075, 
3.6.17. 

FiaiFUHAii is used as solvent oith<'r alone or with 
other organie solvents in which cellulose acetate i.s 
not conipleteh soluble. The acotone-solnblc form of 
(iclliilosc aectatv, and also the ehloroform-soliiblo 
form, yield satisfactory solutions. The solvent 
action of furfural is not reduced by the admixture 
of other liquids in which cellulose awtate is only 
partially solubh', e.y., ethyl acetate, metliyl aleohoi, 
ethyl chloride, benzene, and toluene. — II. ,1. H. 

Paper-stock ; Process and apparaius for seasoniiuj 

and rectifying , G. F. Poggel, Louisville, ! 

Ky. II. S. Pat. 1,325,044, 16.12.10. Appl., 24.9.17. I 

A PROCESS of seasoning and rectifying paper stoc^k ■ 
consists in blowing currents of honied air upwards 
l^etw’cc'ii the shec'ts which are suspended within ■ 
an enclosure. After passage between the sheets the 
air is again made to travel in the same cycle. 

— L. L. L. 

Paper machines; Arrangement for ensuring the | 
movement of the guide rollers of the long sieve i 
of — — Farbw. vorm. Aleister, Lucius, und i 
Briining, Hochst. Gor. Pat. 308,372, 12.5.16. | 

Tub guide rollers are provided with rings of elastic | 
material such as rubber or felt, which press lightly i 
into the sieve and ensure tludr sympathetic move- j 
ment, thereby preventing friction and rapid wear 
due to the usual tendency cf the rollers to remain 
stationary. — D. F. T. 


Paper, pasteboard, cellulose, and similar material; 

Arrangement for drying tn continuous 

strips. H. Mdllickh, Gross-Sarcben. Ger. Pat. 

I 309,543, 16.2.17. 

I The bands of paper or other material are passed 
! over stcam-lieatcd cylindcus and at the same time 
I subjected to a blast of air of a different temperature 
I from the cylinder. By arranging the dryer in 
I several sections filled with air at different tempera- 
ture's it is possible to introduce iute finy soctioii the 
air issuing from a previous section. — 1). F. T. 

Thread, twine, or cord; Manufacture of from. 

paper or like material. J. Grant, Barnes. 
Eng. Pat. 136,614, 11.12.18. (Appl. 20,801/18.) 

Artificial silk; Ajrparatus employed, in manufacture 

of , J. Ciavlon, ('oventrv. FiUg. Pat. 

136,781, 5.8.19. fAppl. 19,208/19.) Addition to 
Eng. Pat. 136,760, 16.6.19. 

Drying machine cylinders [for fahrirs, paper, etc.']; 
boU-head hearings for — — . H. Holt, St, Annes- 
nn-Sea, .and d. K. Afaltme, Bnrv. Eng. Pat. 
137,200, 23.4.19. (Api)l. 10,008/10.) 

Celluloid; Manufaclure of uninfiammahle . 

H. Drevfiis, Basic, Sw'itzc'rlaiid. U.S, Pat. 

I, 325,03i, 23.12.10. Appl., 15.2.18. 

See Eng. Pat. 114,304 of 1918; this J., 1918, 687 A. 

Paper pulp; Treatment of —■ — . J. A. De Cew, 
Alontreal, Canada, and R. .1. Alarx, London. 
Eng. Pat. 137,207, 15.4.19. (Appl. 0576/19.) 

See U.S. Pat. 1,300,357 of 1919 ; this J., 1910, 497 a. 

Turkeg-red oil suhstiiutc. Gcr. Pat. 310,511. Sec 
XU. 

Saponin from sul jdiite-celhdosr waste liquors. Ger. 
Pat. 311,139. See XX. 


VI,— BLEACHING; DYEING: PRINTING: 
FINISHING. 

Nopps; Dyeing of — A. Reyl, Fiirber-Zeit., 
1019, 30,' 252—254. 

The usual mc'thod of dyeing nopps in woollen goods 
consists in topping off the vegetable fibres by means 
of direct (.otton colours, or the dyeing of the 
material in a nontral bath with neutral wool colours 
along with direct cotton colours. In the case of 
sevi'ial pieces which conkl not be dyed level the 
dcdei't was proved to he duo to the presence of fatty 
matter on the cotton. The material requires either 
wet or dry scouring to remove the saponifiable or 
unsapoiiifiahle fat prior to dyeing. — Jj. L. L. 

Aniline Black fast to I'edncing agents. A. Ehren- 
zweig. Heuts. Baiimw'ollind., 1919, I, 71. Chem.- 
Zeit., 1919, 43, Rep., 316. 

An Aniline Black nngreenable by reducing agents 
is produced by means of compounds of chloric acid. 
2—^ parts of aniline glycollate and tartrate, ana 
1 part of 2 ;-phcnylcnodiamine, without chromates 
and salts of heavy metals. A thiocyanate is added 
to protect the fibre, and this also takes part in tlio 
formation of the black. Dry steam at 100° — 120° C. 
must be employed. The elimination of the chrome 
and s( ip batiks, which are replaced by washing, is 
advantageous in dyeing articles by the Prud’hommo 
proeesH. The method is applicable to dyeing half- 
wool and half-silk. — L. A. U. 

Erratum. — This Journal. Jan. 31, 1920, p. 61 a, 
col. 1, Tinctorial inopcrtirs of anthocyans and 
certain related compounds," by A. E. Everest and 
A. J. Hall. In lines 3-4 and 8 of the abstract, for 
“ anthocyans ” road “ anthocyanins.’’ 
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Metallic derivatives of hydroxyanihraqvi nones. 
Crossley. See IV. 

Patknts. 

Ageinq maeliines. Calico Printers’ Assoc., Ltd., 
(L Turner, and L. A. Fourneiiux, Mancheslor. 
Eng. Pat. i:iG,507, 28.8.19. (Appl. 21,191/19.) 
NoxiOtJS gases arc often given olf in ageing 
machines which may hinder the propi r <I<'Velopinent 
of, or otherwise interfere with, the colour. Thi.s 
is more particularly the case with Aniline lllaek. 
The usual method of ventila.ting these machines 
consists in providing op<'nings generally on the top 
or at the hack of the machine, these openings Ixnng 
connected to a tinnk or shaft h'aditig to the open 
air. By this method tlnna' is no ventilatnm 
between the folds or laps of the fabric, and the 
removal of gases is thus incomplete. 'I'his deh'et 
is overcome hy providing suction elements betwei'ii 
the folds or laj)s of fabric and removing the vapours 
or gases as they are generated.— -L. Ij. L. 

Paper yarns and fabricfi; Method fur dyeing — — 
with substantive eolours. Chem. Eabr. Coswig- 
Anhalt. (ler. Pat. 310,905, 15.3.18. 

In addition to oxidising agents there are introduced 
into the dyeing bath such substances as boric acid, 
acetic acid, ammonium chloride, weak organic 
acids, ammonium salts of phosphoric acid, etc. 
These aid the transfer of the colour to the material 
and the process, which is applicable with all sub- 
Btantivo dyes, yields an open, soft material witli 
bright colour. -D. F. T. 

Washing eluth made froin yarn trraled n'ith mineral 
ail; Process fur — A. Finagel, and .Vaeiumer 
Clu'in. Werke fiir 'lextilindustrie, .Aacluni. (Jer. 
Pat. 314,103, 19.7.10. 

Thf cloth is first inunersi'd in an alkaline saponin 
.solution and an alcoholic lulling oil containing oidy 
H small percentage of fat is added, and Iheii the 
cloth i.s washed in the usual w.iy. Whereas by the 
existing metlKids goods treatt'd wiih mineral oil 
require 3 1 kilos, of tlu' ht'^l lulling soap con- 

taining GO of fat, after j)reli?niti;ny treatJiuuit 
with saponin solution it is only noeessary to use 
— 1 kilo, of a fulling material containing 15 of 
fat to achieve a satisfactory washing.- -11. 3. H. 

Wool fibres: Sfriigilng cohnir from . F. Kollm, 

Berlin, (h'r. Ihit. 31 1,852, 21.3.18. 

DRTKluoiiATroN of wool lihr('s during the stripping 
of colour thercfruin, by means of, lor instance, 
formic acid and ‘‘ decrolin,” is cousidcrahly n'ducs'd 
by addition of tlio d<‘compositiou {)roduets of pro- 
teins, such as j)rotalbiriic acid, lysaihiiiic acid, and 
the like, to the hath.- -L. A. (h 

Turkey-red oil snhstdiitr. (hr. Pat. 310,511. 
8cc Xll. 

Detergents. Cer. Pat. 311,590. A'crXJI. 


VII.-ACIDS: ALKALIS: SALTS; NON- 
METALLIC ELEMENTS. 

Nitric arid; Formation of from nitric oxide. 

A. iSanfourche. Bull. .Soe. Chim., 1919, 25, G33 - 
655. 

A STUDY of the oxidation of nitric oxide hv dry 
air over the temperature range 5'>^ C. lo G0(f^ C. 
showed that with an insullieicnt supply ( f air it is 
always nitrogen trioxido which i.s formed, both at 
temperatures below 0'^ C. and at tho ordinary tem- 
imrature. With an exce.ss of air tho final term of 
oxidation is the peroxide at temijeratures below 
250° C., the formation of the peroxide being ex- 
tremely rapid at temperatures below 0° C., and tho 


I velocity diminishing with rise in temperature. At 
i temperature.s above 250° C. some nitrogen trioxido, 

! is alwuiys obtained, the trioxide l)ccoming more and 
I more abundant ns the temperature rises, until at 
i about 600° C. the trioxido is the only oxido formed. 
At temperatures below 0° C. tho direct eomhination 
of nitric oxido with nitrogen peroxide to form 
I nitrogen trioxido is possible. It is not tlie peroxide 
, hut the trioxido whicli a< Ls as an intennediary in 
i I he formation of nitric acid from nitric oxide, at 
I any rate in tho msual installations where tho eon- 
; tact of nitrous vapours, air, and waiter is porman- 
i eut. If, however, means were devised periodically 
, to assure total oxidation to tho peroxide iK'fore the 
' action of tho water occurred, the productiveness of 
the installation would ho incrmiscd. This may bo 
I iloiio hy tho uso of alternating oxidation towers and 
absorption towers. On the other hand, the oxidising 
: action of strong nitric acid on nitrogen trioxido 
i shows that it is nob po.ssihlo to prepare by this 
I means an acid stronger than 50%, .since above this 
concontratioii the nitric acid is rediice<l wdth the 
; forum lion of nitrogen peroxidi'. A higher coniion- 
: 1 ration could probably he reached if, whilst assuring 
i the total oxidation of the iiiLrons vapours, nitrogen 
; peroxiilo and not the trioxide was allow'ed to act 
; on the aiiucous nitric acid. — W. G. 

; yitrogen peroxide; Di.ssoriation constant of . 

j'h Wourtzcl. C’ompti'S rend., 1919, 169, 1397 — 

' 1400. 

Dihkct uu'asuromciits at tmuperatures hetween 
()■' (h and 8G'5° 0. show that the vaUu! of the dis- 
sociation constant, K, is given hy tlio equation, 
log K/'r 8'99()8-2810'5/T. from wliich llu* heat of 
jmlyiucrisation is calculated as 12,850 cals,, exact 
to within 0’5 A — W. G. 

Ammonium sulphate; Manufact lire of from 

(fypsum. I). 11. B. \\ ride, Clu'ui. Ag(\ 1920, 2, 
32 33. 

,\ UHocKs.s for liu' utilisnlion of gypsum for the j)ro- 
ductiou of sulplmric acid is described in JOng. Fat. 
121,812 of 1919, in which a uiixfun' of gy])sum and 
waU'r i.s licafcd w'illi ammonia and carbon dioxide 
and convcrteil into ammoniimi sulphate and calcium 
larlionatc. These are si'parati'd hy liltralion, and 
tlic ammonium snlj)hat<' is rciovcrcd hy ovaporationr 
ami heated with ferric oxide, wdum ammonia gas 
and ferric snl[)iiatc arc. formed; the former is 
returned to the gypsnm-tn'ating plant and the 
latter is dccomposcil in another furnace into sul- 
phur trioxido ami ferric o.xidc. 'rin* first part of 
the iiroccss is cajiahle of being utilised for the 
prodnefiou of ammonium sulphate, and is .s})e(;ially 
iipplicahle to the ammonia obtained hy the Ilabc'r 
syntluGic proce.ss, as the carbon dioxide, n'qnired is 
obtained as a waste prodnet in the j[)ri'imration of 
the hydrogi'ii. Dillicnltit'S have arisen in connection 
with the filtration of tho cahinm carbonate mud, 
wliieh in the presinieo of small qnantiticH of silica 
and alumina bei (unes very slimy and difficult to 
wash, Imt sin tion filters of the leaf type sueh as are 
ns<.‘d in gold extraction have given good reanlbvS. 
There are eonsideraldc deposits of gypsum in West- 
morland, (’umbel land, and Dcrbvsliirc, and experi- 
mmits wer<‘ earned out early in 1919 in the labora- 
tory of (be Kcsearib Department of the Ministry 
of Munitions. 4’he fresh gyp.snm was brought into 
Contact with the nearly roinjili'U'ly converted 
ammonium carhonaU' solution on the connter- 
( nrrmit jn incipic. No trouble was cxpin ionced with 
the filtration and the chalk mud after washing 
tested NH, 062%, SO, 1*28 ;/, CO, 4211%, and 
moisture lO’Hl'/, . 95% of the ammonia waa re- 

lovered, 97 L of which wa.s obtained as ammoniuTn 
; sulphate. Tho reaction is an exothermic one, and 
i arrangements must be made for cooling the 
I apparatus. — W. H. C. 
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Sulphuroug acid; N euiraluation curve of . I. M. 

Kolthoff. Chem. Weekblad, 1919, 16, 1154—1163. 

A VALUE of I X 10"^ is given for the second dissocia- 
tion constant of sulphurous acid, calculated from 
the degree of hydrolysis of solutions of sodium sul- 
phite. The hydrogen ion concentration of a OT mol. 
solution of sodium bisulphite was found to bo 
3‘3xl0‘'. A curve is given showing the neutralisa- 
tion of sulphurous acid to sulphite. In titrating 
sulphurous acid accurate results can only be ob- 
tained if, after (;oloration of the phenolphthaleiii, 
an excess of barium nitrate is added and the titra- 
tion then coiitiriuc'd. — W. J. W. 

ChJoratfs; lodometric edijnnfioii of . F. INF. 

Kolthoff. Pharm. \Veekl)Iad, 1919, 56, 460 — -IGo. 
jlroH results arc obtained in the direct iodonietric 
estimation of chlorates owing to oxidation by 
atmosplu'ric oxygen. Rupp’s method (this .1., 191S, 
205 a) is accurate, but smaller quantities of reagents 
are sufficient, whilst by the use of ferrous sulphate 
still smaller qiiantitic^s may Ix' employed. — W. J. AV. 

Iodides; l^'stimation of — — . 1 . M. Kolthoff. 

Pharm. AVeeblad, 1919, 56, 1029— 10,35. 

A COMPARISON of existing methods was made with 
the same solution of potassium iodide. AV'inkler’s 
method (this ,1., 1918, ,390 a) gives goml results only 
in aJisenee of bromide. The presence of small 
(juantiti('s of bromide dcM?s not affect the results 
obtained by those methods (V^'nlbard, Vincent, 
Richard) in which hydrogen iodide* is oxidised to 
iodine and the latter estimated; hut aftc^r addition 
of tartaric acid in Richard’s method the solution 
should h(‘ allowed to stand for 2 to ,3 minutes. By 
adding heic/.oie acid and potassium i(date to ,an 
iodide solution, boiling t-o eliminate itdine, and then 
adding potas,sium iodide and suli)luiric acid, and 
titrating hack with thiosulphate, go(d results are 
obtained even in preseiUM* of liromide.- -W. ,1. W. 

rofossiiDH thiovududi e ; Pli(d orJiemical o.vidofion 

of . 1). (.lun.Mssini. Boll. Cldm, Farm., 1919, 

iiS, 457- IG3. 

Undkr th(' influence of .sunlight .solutions '-'f certain 
concs'ntrations of potassium thioeyan.ite, especially 
those of the pure salt free from traces of ferrous 
salts, are oxidised by atmo.spheric oxygen with 
s('])aratioii - f a yellow precipitate of pseudo- 
cyanogen SI. '’.hide (CNS).r. In addition to this 
occasional product, hydroeyanif* and sulphuric; j 
acids, carbon dioxide, and ammoniiim salts are I 
formed as constant products of the photochemical I 
decomposition of the thioevanate; 12K('NS^ 12().. r i 
0H/)- GK,S(b4 3iiCN + 3C(), + ,3NH3 I 2{CNS),; an ; 
unstable pt'roxygenated compound, possibly analog- ! 
ous to (laro’s acid, is also formed as an intermeuiate j 
product. Normal, decinormal, and centinorinal 1 
solutions of potassium thiocyanah' undergo decom- 
position ; the two last do not, however, deposit 
pseudo-cyanogen sulphide and do not alter ap[)reci- 
ably in titro within certain time limits. (See al.so ,1. 
Chem. Soc., Alar., 1920.)— T. 11. P. 

Sodium zinente. E(jud ihrio in the sijsf(>m NaJ)- 
ZtiO-ilO. F. (Joudiiiian. Pi\)C. K. Akad. 
AVeUmseh., 1919, 22, 179—189. 

In the system Na^O-ZnO tt ,() there appear as soli«l 
phases: /.ine oxid<', sodium zincate NaaO,Zn(),‘IH A), 
and the monohydraU* of sodium hydroxide. Sodium 
zineato forms incongruiuit solution.s from which 
at the concentration 1 part sodium hydroxide to 
2 parts of water zinc oxide .separates. Gelatinous 
zinc hydroxide is a phase of varying water content 
from which it is not possible to remove all adsorbed 
material. — J. F. S. 
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Dolomites; Comparison of . A. Rothrock and 

J. B. Shumaker. Chem. Nows, 1920, 120, 20 — 31. 
Typical dolomite, CaCOjMgCOa, probably never 
occurs in nature, one or other constituent being 
partially replacea by other substanc-cs. Analyses of 
thirteen different minerals from various souriics 
are given. The content of calcium carbonate 
ranged from 27'04 to 96‘25 ' and of magnesium 
earlionate from 1’15 to 6791 It is concluded 
that many minerals and rooks which may fairly be 
classed as dolomites vary greatly in composition 
and many so-called dolomites are really liim'stones. 

-A. B. S. 

Comhustihle matter in silicate and rarhonate rocks; 

Determination of . A. C. Fieldner, AV. A. 

Selvig, and G. B. Taylor. IJ.S. Bureau of Mines. 

Tech. Paper 212, 1919. 18 pages. 

Li.shnkr’ 8 method (this ,T., 1910, 142), viz., diges- 
tion of the material with hydrofluoric and hydro- 
chloric acids, and combustion of the insoluble 
residue, was found to give abnormally high results 
for org.anic bydrogen in rocks containing small 
amounts of co’mbu.stible matter, owing to the pres- 
ence of a hydrous, acid aluminium fluoride in the 
dried, insoluble residue. In the following modifica- 
tion of Lissner’s process tlie i)resence of this com- 
pound in the residue is obviated by adding an 
excess of hydrochloric acid after the silicates are 
decomposed, and by avoiding evaporation to dry- 
ness, U ^ — I'O grm. of the finely divided (silicato) 
rock is heated for 10 mins, with 15 c.c. of concen- 
trated hydrochloric acid in a platinum dish, then 
20 c.e. of strong hydrofluoric acid is added, and the 
contents of the dish are maintained at incipient 
boiling until the inorganic matter appears to be 
decomyiosed (30 mins.— 2 hrs.) ; suflicient* of the 
mixed acids (in the same proportions) is added from 
time to time to maintain the volume of the liquid 
above 15 c.o. After evaporation of the solution to 
15 e.e., 25 c.c. of concentrated hydrochloric acid is 
added, the liquid being boiled to re-dissolye any 
acid aluminium fluoride, then diluted with an 
equal volume id’ liot ivater, boiled again, and 
filtered, while hot, through ignited asbestos or 
platinuni sponge. The residue is washed with hot 
water until free from chlorides, placed, with the 
filter, in a pori'claiii or yilatinum boat, drie<l for 2 
hours at 105'^ C., and transferred dir(x:t from the 
drying oven to the tube of the combuKtion furnace. 
It is important to avoiil evaporation Ik4ow 15 c.e., 
and, if tlu' digestion is eondueted on a hot plate, 
the ti'inperatiire must liot excivd that of incipient 
boiling. Samples composed mainly of organic 
matter are best treated on a wator hath. AVlieii 
these preeauiions are observcMl, the loss of organic 
carbon and hydregon during digestion is practi- 
cally negligible, oven from pure bituminous coal. 
Calcareous rocks require preliminary treatment 
with dilute hydrochloric acid to remove calcium, 
carhoimte, Ac., iH'fore the proex^ss is applied; the 
iiisoluhle residue is collected on ignited asliestos, 
which is then heated with hydrochloric and hydro- 
fluoric acids, as deserilKxl. In a series of analyses 
of shales, clays, and slates from coal mines, the 
ratios of organic hydrogen to organic carbon found 
by this method varied hotweeu 1:7 and 1:17 .iiid 
tile eonihiued wa ter hetw een 2'5 and 5’7 \ 

AV. F. F. P. 

I Minends; Cotloidal eoloiu'imi suhstonres in . 

; C. l)oelt<‘r. Kolloid-Zeits;, 1920, 26, 23-27. 

' 3'iik colour of many minerals is due to small quan- 
tities of impurity wliieh may be the same in differ- 
ently coloured minerals. The nature of the colour 
depends on the siw of tlie particles of the impurity. 
Changes in the colour etlocted by heating or by 
the action of radium rays are due to change in the 
dimensions of the particles. — J. F. S. 
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Metallic oxide sols; Physico-chemical analysis of 
. W. Pauli. Kolloid-Zeits., 1920, 26, 20 — 23. 

A POLEMICAL article against Zsigmondy’s theory of 
solutions and suspensions. — J. F. S. 

Bhodium; Behaviour of hydrogen towards 

A. Gutbier and 0. Maisch. Ber., 1919, 52, 

2275—2280. 

The experiments were porforinod in the same 
manner as with palladium, iridium, and platinum 
(this J., 1913, 661 : 1919, 679, 680). The deep black 
modification, rhodium black, is able to absorb far 
more hydrogen than any other form. The maxima 
of hydrogen absorption amounted to 180 volumes 
at 190° C. for the grayish-black form, 165 volumes 
at 40° C. for tho slightly grayish-black variety, and 
2(W volumes at 0° C. for the dwp-blaek modifica- 
tion. (Tho varieties are obtained in the order 
given by the reduction of sodium rhodium chloride 
by hydra^sinc in faintly acid, neutral, and 
ammoniacal solution respectively; the purest pre- 
parations, dried in a vacuum over phosphorus 
pentoxide, contained about 3’0% ll^O and 0'3%O.) 
The absorption of hydrogen by rhodium is much 
less than by palladium and corresponds to that 
observed with platinum. Spongy rhodium, like 
spongy platinum, only absorbs small amounts of 
hydrogen. — II. AV. 

Erkat.v.- -T his ,)., July 31, 1919, p. 498 a, line 21 
from top, for “ 100’’ n'^ad “ 100 gnus.,” and for 
“ 25 gnus.” read “ 2o c.c.” 

Barium products; Modern methods of hnudling 
. G. F. Zimmer. Chom. Age, 1920, 2, 34- -35. 

Absorption of gases. Moscii ki. See I. 

Acid-resisting inefals. Matignon. See X. 

Acid-resisting alloy. Kowalke. See X. 

Waste liquors from potash industry. Nolte. See 
XVI. 

lodometric estimation of acids. Kolthoff. See 
XXIII. 

Carbon dioxide. Constantino. Sec XXIII. 

Carbon dioxide and water in minerals. Almstrbm. 
See XXIII. 

Pathnts. 

Hydrochloric acid; Vrodurtion of — — - from sodium 
bisulphate and salt. E. Tcisler, Dolma. Ger. 
Pat. 300,723, 23.5.16. 

Solid substances resistant to hydrochloric acid, 
e.g., metallic sulphates, or various forms of (rarhon, 
are added to tho reaction nii.xturc. Segregation of 
the mixture due to the fusion of the sodium bisul- 
phate is thereby cheeked and hydrogen chloride is 
evolved freely at 150° C., tho residue forming a 
porous mass practically free from chloride and free 
sulphuric acid. — D. E, T. 

Badium; Production of compounds of - — . H. O. 
Hedstrora, Djursholm, Sweden. Eng. Pat. 
136,768, 6.6.19. (Appl. 14,439/19.) . 

Kadium c-ompounds are extracted from minerals 
or the like by means of liquid sulphur dioxide; the 
Bolvent is removed by evaporation, and the extract 
treated for the proauction of radium-barium corn- i 
pounds. If oil or other carbonaceous material is 
present in the mineral, e.g., Swedish alum elates ; 
(shales) of tho Cambrian formation, or “ kolm,” | 
this is first removed by burning or distillation. ; 

— L. A. C. I 


i Ammonium sulphate; Production of . 0. W. 

I Bailey, H. 8. Denny, and W. H. H. Norris, 

I Langwith. U.S. Pat. 1,325,605, 23.12.19. Appl., 

I 2.12.18. 

i Nitke-cake, ammonium sulphate, and sodium 
i sulphate arc mixed in tho presence of water; a 
I portion of the sodium sulphate is separated, and 
the solution is used without the addition of acid 
for absorbing ammonia from gases containing the 
same. — L. A. C. 

Lcucife; Becovering potash from . Treatment 

of felspar, leucite, and the like. F. A. Rody, 
Newark, N.J., Assignor to Metallurgical Co. of 
America, New York. U.S. Pats, (a) 1,325,881 
and (u) 1,325,882, 23.12.19. Appl., 18.5.15. 
TjEvcitk or the like is fused and tho fused product 
IS digested (a) under pressure with a solution of 
s(Miiuni salts, or (a) with a solution of easily soluble 
.sodium and potassium salts. Tho strength and 
constitution of the solutions are so adjusted that 
(lie. soflium in solution reph'ux's potassium present 
in the leucite with a corresponding increase of the 
amount of potassium salts in tho solution. — L. A. C. 

i'yanates; Production of soluUe in water. 

J. J). llii'del A.-G., Berlin-Britz. Ger. Pat. 
311,629, 7.1.19. 

Chlouinf. or bromine is passed into concentrated 
alkaline solutions of cyanides. No appreciable 
((uantitv of halogen compounds of cyanogen is 
produced. Sodium cyanate is formed and separates 
out in a form suitable for technical and pharma- 
ceutical purpiKses. — U. J. H. 

Inert rare gase.s; Production of in a state of 

purity. 11. Brandt, Ludwigshafen. Ger. Pat. 
311,907, 2.11.16. 

Tiir inert gases are separated from gaseous mix- 
tures by tho action of calcium, calcium nitride, or 
alloys of calcium with magnesium or aluminium. 
3’Im reagent is previously heated to 200° — 650° C. 
to free it from adherent gases and vapours. 

— D. F. T. 

J*of(issium cumpound.<i; .A ])))aratus for recovering 

. H. Fairlu'other, London. From Chemical 

Construction Co., Los Angeles, Cal., U.S. A. 
Eng. Pat. 136,718, 21.2.19. (Appl. 1562/19.) 

See U.S. Pat. 1,296,462 of 1919; this J., 1919, 362 a. 

(Cyanides; Method of manufacturing . W. J. 

Mell(‘rsh-Jackson, London. From Air Rerluction 
Co., Inc., Now York. Eng. Pat. 136,750, 23.4.19. 
(Appl. 10,188/19.) 

See U.S. Pat. 1,322,195 of 1919; this J., 1920, 109 a. 

Chlorine and sulphatrs from chlorides; Method of 

producing . F. Ih'rgius, Ess<'n, Germany, 

Assignor to Chemical Foundation, Ine. U.S. 
Pat. I, .326.634, 30.12.19. Appl., 28.10.14. 
Renewed 21.5.19. 

See Ger. Rat. 299,031 of 1913; this J., 1920, 03 a. 

A< id-rrsi.'<fing alloy. Ger. Pat. 30! ,721 . SeeX. 

.Ammonium compounds from ciianamide. U.S. Pat. 
1,326,015. SeeXX. 

VIII.-<5LASS; CERAMICS. 

}*ATENT. 

Castincf pottery and like articles. B. J. Allen, 
Blythe Bridge, Staffs. Eng, Pat. 136,701, 6.2.19. 
(Appl. 2956/19.) 

Instead of using a separate vacuum chamber for 
each mould, a.s describe in Eng. Pats. 110,649 and 
111,643 (this J., 1917, 1274; 1918, 58a), one iron 
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chamber is used and into it are .placed moulds of 
different sizes suspended in horizontal rows or car- 
ried on rolled steel girders. Each mould is provided 
with a separate funnel through which it is filled. ! 
The air in the interior of the chamber is then ex- 
haii.sted by means of a vacuum pump, as in the j 
earlier patents. — A. B, S. | 


IX.~-BUILDING MATERIALS. 

Timber preservatives. Falck. See XIXu. 

Patents. 

Porous building and insulating bodies 0 / ^^ moler'' 
{kieselgukr, diatomaceous earth) and the like; 

Produciion of . I. N. 8. Frydenlund, Frod- 

eriksberg, Denmark, hhig. Pat. 1211,992, 4.3.19. 
(Appl. 5358/19.) Jnt. Conv., 5.3.18. 
Heat-insulatino and sound-dondening materials 
are made by mixing organic filling materials, such 
as the pith of llelianthjis annuits (sunflower) with 
diatomaceous earth and tlicn heating the material 
until all the organic matter is destroyed. The 
swelling and other disadvantages of other organic 
filling mat<'rials arc avoided, as the pith is more 
compressible. — A. B. S. 

ArtifU'Ud stones {ahrasire u'heels]; Manufacture of 

. 11. Serton-Jones, London. From White 

Heat Froduets Co., West Cliester, Pa., If. 8. A. 
Fug. Pat. 136,580, 18.3.18. (A{.pl. 1771/18.) 
AnTibiciAE stones and grinding wlu'els are made by 
mixing a natural mineral substance, such as silica, 
corundum, or a mixture of bauxite and rutile whicli 
has been fused and allowed to crystallise^, or 
artificial crystalline mineral substances, such tis car- 
borundum, or alundum, with a binder composed of 
sodium silicate and glass and heating rapidly until 
the binder is fused. It is chimed that by this 
means the articles produced do not crack so readily 
and recpiiro a much shorter period of heating than 
when clay or other binders are used. — A. B. 8. 

Building brick or block, and method of manufac- 
turing same. C, C. Millard and R. A. llolwrt- 
son, London, and C. J. Cooper, Chorhy Wood, 
Herts. Eng. Pat. 136,742, 38.3.19, (Appl. 
7832/19.) 

BuifiDi.Nc; bricks or blocks are made of clinker 


machined articles, and, duo to the low temperatures 
used, the physical properties of tempered steel are 
in no way affected. In the process known as 
“ Parkorising ” Coslett’s solution (Eng. Pat. 8667 
of 1906; this J., lfX)7, 207) is modified by adding an 
oxidising agent, such as manganese dioxide, to a 
0*75% solution of orihophosphorie acid containing 
ferrous phosphate, which becomes partly oxidised 
to the ferric state after continued agitation and 
boiling. The coating formed on iron during the boil- 
ing in the phosphoric acid solution is of a uniform 
dark-grey colour, which varies in intensity accord- 
ing to the surface treatment of the metal previous 
to immersion. The treated metal, after careful dry- 
ing, is dipped into a paraffin oil mixture, which 
changes the coating to a deep black tone. Articles 
i treated by this process arc very resistant to saline 
j atmospheres, hut are not as resistant to wear as is 
galvanised or sherardised metal. — C. A. K. 

I Brass; Influence of cadmium, on the properties of 

. L. Guillot. Rev. Met., 1919, 16, 405—415. 

Three series of copper-zinc alloys were studied, 
containing respectively 70% (bi with 0 — 4% Cd, 
60% (hi with 0 — 1% Cd, and 55% Cu with 2 — 10% 
(M. With the alloys containing 70% Cu the 
mechanical properties are not affected by cadmium 
uf» I 0 0*71 ' . An alloy containing 1*67% Cd pos- 
H(\ss(‘s about the same breaking .strain a.s when the 
cadmium content is lower, but the elongation is 
diminished and the metal becomes brittle. The 
breaking strain, elongation, and resilience of an 
alloy containing l f)2 Cd show low values, and the 
hardness (Brinell) im reases until with 4*11 % Cd the 
alloy has practically no meehanieal strength, and 
the hardness attains a maximum. Micrographic 
examination shows clearly that brass containing 
up to 0*74% Cd pass<\ssea a normal structure 
(o solution); from 1’67% Cd upwards, increasing 
(piantities of cadmium appear in the free state. 
Similar results were obtained with the other series 
of alloys, and it is concluded that up to 1% Cd has 
no deleterious effect on brass containing 60% or 
70% Cu, and that a greater quantity than this in- 
fluenees first th(i resilienie and afterwards the 
tensile strength. The eoeffieient of equivalence of 
cadmium in resjiect to these alloys is about 0*7. 

— C. A. K. 


and/or fun .H;e ashes, with or without brick rubble ! 
or burnt ehiv, uiid with lime and Portland cement ; 
as hinders. I'lie clinker, ashes, and burnt clay are I 
reduced to a fine state, mix<Hl with Portland cement | 
and then with lime whi(;h has previously been ] 
slaketl with three times its volume of water so as 
to form a moist hut not slimy mass. This material 
is moulded into the desirtxl shape and the blocks 
or bricks are then allowed to dry in the air. The 
burnt clay makes the bricks waku proof and pre- 
vents expansion in the material.- — A. B. 8. 

Cement a.nd .soluble potassium compounds ; Process 

of obtaining . C. l^llis, ]\Tontelair, N.J., ; 

Assignor to Ellis-Foster Co. Reissue 14,773, I 
23.12.19, of TJ.S. Pat. 1,186,522, 6.6.16. Appl., I 
5.10.18. 

See this J., 1916, 813. 


X.~-METALS; METALLURGY, INCLUDING 
ELECTRO-METALLURGY. 

Rust-proofing iron and steel; Phosphatic coatings 

for . L. E. Eekelmann. Chcni. and Met. 

Eng., 1919, 21, 787—789. 

Recent phoephatic rust-proofing processes do not | 
alter appreciably the dimensions or sharpness of 


Monel metal; Rapid method for the analysis of 
— . P. Covitz. Chom. and Met. Eng., 1920, 
22, 31—32. 

The accumulation of largo volumes of filtrates, 
ncce.ssitutiiig considerable evaporation, is avoidea 
by using separate samples for the determination of 
tiic different coiistiliient elements. Carbon is deter- 
mined by dirix;t combustion in a Fleming apparatus 
(Iron Age, Jan. 1, 1911). For the ('stimation of 
silica I gnu. of Monel metal is dissolved in nitric 
acid ami the solution evaporated to about 7 c.c., 
diluUal to 50 e.e., and filtered. Df'hydration of 
silica is not considered essential for most purposes, 
(’upper is deposited by electrolysis from the filtrate 
made up to 150 c.c. and acidified with 5 c.c. of sul- 
phuric acid (l!l), using a current of PS amps, for 
2 hours. A separate solution of 1 grm. of borings 
in nitric acid is used for the precipitation of iron 
and aluminium hydroxides, which are rc-dissolved 
in hydiochkiric acid and the iron rc-preeipitated by 
means of potassium hydroxide. Iron is estimated 
by reducing tlie solution of the precipitate in 
hydroohloric acid by means of stannous chloride 
and titrating with permanganate, using a “ pre- 
vontivo solution ” containing 160 grras. of man- 
ganous sulphate, 330 c.c. of syrupy phosphoric 
acid, and 320 c.c. of concentrated sulphuric acid in 
17^ c.c. of water. Manganese is determined by 
the bismuthate method, and nickel by means of di- 
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raethylglyoxirae, care being taken to obtain the 
proper degree of alkalinity in the latter method. 

— C. A. K. 

Acid-resisting metals. C. Matignoii. Chim. et 
Ind., 1919, 2, 1283—1302. 

The introduction and development of ferrosilicons 
for acid-resisting plant are dt'seribed and the pro- 
perties and characteristics, especially as regards 
loss in various acids, of special ferrosilicon alloys 
are reviewed and tabulated (s<'e Matignoii, this 

1918, 375 Tungay, this .1., 1918, 87 t). AVell- 
known examples are metillure, idiauite, ironac, 
tantiron, and diiriron. The inlluenco of variation 
in the proportions of iron and silicon Inas been in- 
vestigated. Some special applications to particular 
forms of plant and details in regard to their dur- 
ability are given and methods of manufacture of the 
alloys, in so far as those are not si'cret proces.si's, 
are descrilied. Home investigations with ferro- 
borons led to the conclusion that tlavse are very in- 
ferior in acid-resisting (|Ualities to ferrosilicons. ' 

— W .1. W. I 

Copper-atnminiinn-iron Inonze. ns an ncid-resisfing ^ 
allov. 0. lo Kowalkc. ('hem. and Met. Kng., j 
1920, 22, 37—38. 

Cori’Kn-ALUMiNMTM-iRON bi'onzi's possessing satis- ! 
factory mechanical properties were testisl by tlie 
loss in weight when subjected, at atmospheric tem- 
peratures, to the attack of dilferent aci<ls of 10- - 
50% concentration. A lironze having the composi- 
tion 87'0% Cu, 9'8 ' Al, 3'M ' “ iron alloy ” is par- 
ticularly resistant to sulphuric, lactic, phosphoric, 
tartaric, and aceti(‘ ac ids, but is attacked by hyilro- 
chloric acid and ammonia, and at a rapid rate by 
nitric acid. By increasing the aluminium content 
of the alloy 1% (850 ' Cu, 10‘8 Al. 3r)7 “iron 
alloy ”) the resistance to corrosion ts increased 
materially, though nitric and hydrochloric aci<ls 
still attack it too rea<lily for commercial applica- 
tion. — C. A. K. 

Copper-fduminiinn allog; Erperienee. irilh a 91 !9 
. A. I, Krvnitzkv. Cliem. and Met. Kng., 

1919, 21, 770—771. 

1 UE preparation of a homogeneous alloy is difficult 
if more than 9 \ Al is pre.sent. (’a.st rods of an 
alloy containing 10 Al almost invariably con- 
tainotl blow-holes and showed segn'gafion along tin* 
axis of the bar. Chill casting, at a temperature 
near to the melting-point of tlie alloy, is recom- 
mended, and the purity of the const itmml metals 
i.s important. R(k1s of high aluminium (onteiit 
easily split longitudinally during rolling opera- 
tions, the fracture ofO-n showing almost regular 
“ teeth.” Huccessful working .seems to limit the 
aluminium to 9 /, and an allo\ of this eonijmsition 
is readily machined at medium siieed. — (’. A. K. 

Aluminium dross; Erohtaf.io:i of . F. K. 

Bezzeiibergcr. J. Ind Fug. Chem., 1920, 12, 
78-79. 

To determine metallic aluminium in aluminium 
dross 1 grm, of the saiujilc is tn‘at<‘d with salurate<l 
bromine water, and a small f|u;intjty of bromine i.s , 
added from time to time until the red (olonr of the 
bromine is permanent; flie free bromiiu' is tlicn ex- 
pelled by heating, the mixture filt<*rbd, the alu- 
minium in the filtrate precipitated as liydroxide by 
ammonia, and the precipitate eolleeted. ignited, 
and weighed. Jt is then treated with 10 ^' sul- 
phuric acid, which dis.solves the cui>rie and lorrie 
oxides present, a small portion of the alumina also 
pa.s.sing into solution; after the copper has been de- 
positcHl electrolytically the iron is re<lwco<l and , 
titrated with permanganate solution. The amounts 
of cupric oxide and ferric oxide are deducted from i 


i the weight of the ignited precipitate and the 
j difference calculated as aluminium. — W. P. 8. 

i Aluminium spontaneously oxidisahle in the air. 
i F. Kohn-Abrest. Comptes rend., 1919, 169 , 
1393—1395. 

When aluminium i.s heated in a vacuum at 1100° C. 
(in boats of pure aluminium, in a soft iron tul)e) 

! it slowly distils over, and if the heating is stoppcnl 
! aft<M’ 10—20 hours it is found that the residual 
i aluminium glohule.s when exposed to the air at the 
: erdinary tcmp<‘ralure undergo suontaneous oxida- 
; tioii. The aluminium, whicn oxidises thus 
spontaneously, contains as impurities only 0‘4% Fe 
i and 0-5% Si, -- W. G. 

i Zinc alloys; Study of cast with special refer- 

! ence to their use as bearing metals. Giiwcii. 

I Z. Metallkiindo, 1919, 11, 14-^22. Chem. Zeiitr., 
1919, 90, IV., 901—905. 

The a|)plicaliili(y of alloys containing zinc as chief 
coiLst itiK'iil as iH'ariug metals is disciis.sed. Hchulz’s 
statt'iiient that tin has a detrimental effect on all 
zinc alloys is not couliniu'd, hut in agreement with 
iSehulz iron was found to be detrimental, and the 
use of aluminium in place of tin to have a good 
eff('ct. In the binary zinc-tin-alloys the presence 
of a eutectic can ho detected even when only 0*5% 
Sn. is pia'Sent, Tlie melting point of zinc is lowered 
by 2% Mn lo a eutectic point at 400° C. With 
further addition of mungane.s<» other compounds 
having trausformatiou points at 570° and 510° C. 
wc'ia* foriiu-d. Between 0’5 and l iMn solid solutions 
are fornu'd. In the ternary system Zn-Sn-Cu up to 
4% (’ll and 21' Sn, tlie constitutional properties 
of the binary systems Zn-Sn and Zn-Cu appear 
little i-hangis,!. Expi'i'inients on the technological 
properties (ctirrosion, shrinkagi', mechanical pro- 
I perties, structure, iiH'lling fioints, iM'ariug proper- 
I ties) of SOUK' known and more or less complicated 
' zinc allovs are also (h'scrilx'd in the original. 

' ■ ~ T. II. Bu. 

Arsenic; Kstimation <tf in fin and tin coatings. 

L. I’ailery. CoiripO s nmd., 1919, 169, 140(>™M02. 
The results ohtaitu'd liy using ]\[ar.sh’8 method for 
the estiniatiou of arsmiic in tin are liable to serious 
error. If, howev<T, the arsenie is first distilled off 
as arsenie ehloridt' Ity tlu' method of Hollar’d and 
Bertiaux (this .1., 19lK), 593), and the arsenic esti- 
niatrd eolorinu'trieally in the distillate nfU'r reduc- 
tion to colloidal arsf'nic by means of hypophos- 
phor’oMs acid the results are accurate to within 3% 
ol tlie total at a eomentration of 1 in 1()(), ()()(), 

\\\ G. 

Tungsten; ])rt ennination of in fe.rru- 

tungsten. B. laiwy. Z. angew. Chem., 1919, 32, 

I KHUOTr.NO.STKN is eofii j)h‘t('Iy (bnoniposed h<*n 
heated in a platinum or por’wlain cnieihlo witli 
ammonium sulphate and concentrated sulphurie 
acid. The reaction tak4‘S jilace more slowly than 
in Wolti'r’s process (this J., I9H), 157), but without 
attacking the porcelain or platinum. The sample is 
finoly [mw<lered in an agate mortar, and 0’5 grm. 
is heated in a pnreebiin ( riieihle with 4 grms. of 
pun* ammoriinm siiljiliate and t c.e. of pure sul- 
phuric acid witli frcfjucnt shaking until tin* (^volii- 
tion of sulphur dioxide has (eased, and the tem- 
Iiorature is th(*n raisi‘d hut without igniting the 
mas.s. and the heating eontiniU'd until black parti- 
cles an* no longi*!’ vi:>ihle. After cooling, the nuisa 
is dissfjlved in water, the Holnlion tr’oated with 1 c.c, 
of conec'TitraU'd nitric acid, heaU*d to boiling, and, 
after the addition of 25 c.e. of strong hydrochloric 
acid (sp, gr. 1'19), boiled for a few minutes. When 
cold the licjuid is filtc'red and the precipitate of 
pure tungstic aeid washed with cold dilute hydro- 
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chloric acid (1:6). The filtrate ie evaporated until 
fumes of sulphuric acid appear, cooled and dilu^ 
with cold water, and strong ammonia solution 
added drop by drop until the iron is precipitated. 
The filtrate is acidified with 10 c.c. of hydrochloric 
acid and evaporated to dryness, the residue treated 
with dilute hydrochloric acid (l!5), the solu- 
tion boiled, cooled, and filtered from the small 
amount of tungstic acid thus separated, and the 
precipitate washed as before. For very accurate 
work a third precipitation may bo nnido. The 
united precipitates are ignited in a platinum cru- 
cible until constant in weight, treated with hydro- 
fluoric acid, and again ignited and ^yeighed. To 
remove any iron still present the residue is fused 
with 2 — 3 grms. of anhydrous sodium carbonate, 
the mass extracted with hot water, the residue 
ignited, and the ferric oxide weighed.— C. A. M. 

TuiKjsfrn inetdl; Manujactnre of pure . C. H. 

Jones. Cliem. and Met. Eng., 1920, 22, 9 — 16. 

The protKiss of manufacture of tungsten as carried 
on by The Faiisteel Products Co., TJ.S.A,, is 
described. Hand-picked wolframite containing 
73% WOj is finely ground in a Braun planetary disc 
crusher, mixed with 15% excels over the equivalent 
quantity of soda ash, and the mixture ground in 
a pebble mill so as to pass a screen with 100 meshes 
per linear inch. The charge is then roa.sted in a gas- i 
heated reverberatory furnace at about 800° C., i.e., ! 
just sullicient to convert all manganese oxide into 
the dioxiile. Magnesite or dolomite should be used us 
a lining for the furnace. Tin* fritted mass is leached ; 
with water, and calcium chloride is added to the 
hot filtered solution of sodium tungstate. Calcium 
tungstate is precipitated and is treated with an 
excess of hydrochloric acid, and boibnl to allow the : 
formation of yellow tungstic acid. After repeated i 
washing this product contains on the average 99'5/o ! 
WO;,, and is the commercial acid known as Grade A. i 
Further purification is effected by di.ssolvTng the j 
tungstic acid in ammonia so as to obtain a 7% solu- j 
tion of ammonium paratungstatc, which is filtered i 
through a kSperry tilfei'-press providi'd with filter | 
paper lx? tween tlu‘ filter-leaves. After evaporating ! 
to tho consistom.'y of mud the salt is thoroughly j 
washed and treat.'d with concentrated nitric acid. | 
The resulting tungsti(! acid is calcined ir. silica ' 
crucibles to about 1000° C. I'he product is <»f a ' 
light green colour, due to a mixture of the yellow , 
oxide (WO.,) i nd lower hliu' oxides of tungsten. It | 
contains 9i)'9o WO,, and any oxide containing | 
more tlian 0'02 - Fe^^O, is returned for further puri- j 
fication. More than 90 of the tungsten in the i 
ore is recovered. A new ty[)e of furnace for tho ' 
reduction of tungstic oxide consists of a silica tube, j 
4 in. diam, and 5 ft. long, wound with nichromo 
wire, and surrounded by an insulating casilng. Dry ! 
pre-heabed hydrogen is passed over the heated oxide ' 
in tho furnace tulx*, and nudallic tungsten is with- ' 
drawn as a gray powder, which is formed into bars 
by a hydraulic pressure of about 300 tons per sq. 
inch. Tho bars are sintered by placing them 
between contact points and subjecting them to a 
current of 27.^0 amps, at 220 volts, single phase, 
in an atmosi)liere of hydrogen, after which treat- ■ 
ment they are drawn down to the required sizo 
and cut up by an abrasive cutting wheel.— C. A. K, j 

Metals and Fluidify of . D. Saito and • 

K, Hayashi. Mem. Coll. Eng. Kvoto Imp. IJniv., ' 
1919, 2, a3— 100. ^ I 

Fon determining (piantitatively the fluidity of ; 
metals a flat spiral test-piece is cast in a sand mould. 
The spiral has a cross-section 10 mm. by 7 mm. and 
is 50(>() mm. long, the distance between the whorls 
being 25 mm., and the diameter of the outermost 
whorl 450 mm. The length of the test-piece measured 
when cold is taken as a measure of the fluidity. 
The temperature of the molten metal is measured 


j with a Pt-PtRh couple, and the teet-piece is cast 
j under a deflnite head of metal. The temperature 
! of the mould is maintained between 35° and 40° C. 

I Results are given for lead, zinc, tin, antimony, 

' aluminium, copper, bronze, brass, grey and white 
iron, and crucible steel. For lead and zinc the 
fluidity is approximately tho same; that of tin is 
higher. The fluidity of antimony is lower, and that 
of aluminium less still. The value of copper is 
about half that of lead. When less than 11'4% of 
tin is added to copper the fluidity dimini.shes; 
above thivt amount the fluidity increases, l^hos- 
phorus increases tho fluidity of bronze. The fluidity 
j of brass is about the same as that of bronze, anil 
increases with the zinc content. The fluidity of 
white iron is approximately one-seventh that of 
grey iron, and is tho lowest of the metals examined. 
Re<lcar iron, rich in phosphorus, has a greater 
fluidity than other grey cast irons examined. 

— T. H. Bu. 

Froth flotation: its cojnniercud application aJid 
influence on modern concentration and smelting 
practice. W. Bro.adbridge. Inst. Min. Met., 
Jan. 22, 1920. [Advance copy.] 58 pages. 
Fuoth flotation is now used to treat some 70 mil- 
lion tons of ore annually. All sulphide ores, in- 
cluding those containing native metals and non- 
metals, are broadly amenable to froth flotation 
treatment on a commercial scale. Oxides and car- 
bonates of copper, tin oxide, and lead-silver oxides 
have al.so been brought within tho scope of the 
process. Considerable advances have recently been 
made in differential flotation. Machines for 
mechanical agitation and sub-aeration are 
described, also for combining these processes, and 
for restricted or serial agitation. Flotation units 
are simple in construction, compact, and flexible, 
ilieir capacity being large in ])roportion to their 
dimensions. Substantially imi)rovod recovery of 
mirieral values is obtained by modifying the char- 
acter of the water by addition of an emulsifying 
agent during the process of grinding. Pulp con- 
centration i.s a vit.il consideration; the most effec- 
tive wator.’solid ratio is Ix'tween 3:1 and 4:1. The 
sizo of feed depends on the nature of tho ore, and 
is determined experimentally. Oversize must be 
limited in quantity, and the quantity of material 
helow' 2()0-nie.sh size should not fall below' a certain 
percentage. Tho flotation feed from all portions 
of tho mill must be regular in order to maintain the 
proper proportions of reagents to feed. The grade 
of eonecuitrates may be raised by rc-troatment in 
the primary pl.nnt without further addition of re- 
agents. I'll is is, however, not possible in sub- 
aeration plants. Tho mineral froth is strong, per- 
sistont, and sometimes difficult to break down. 
Moisture in concentrates should bo retained in ex- 
cess of 5% to prevent dusting. Circulation of tho 
plant-water results in a considerable saving of re- 
agents. Ore reduction melhcKls usually comprise 
two st.'iges — primary crushing follow'e^l by secondary 
iTUshing. Multi-crushing is avoided. The fineat 
slimes are readily amenable to treatment. Smelt- 
ing difficulties in regard to flotation concentrates 
have been overcome. The development of the pro- 
cess has tended tow’ards simplification of operations, 
flow sheets, and plant. There has been considerable 
development of labour-saving devices. Tho process 
has res iltfHl in.considerable saving of initial values, 
recoveries of over 90% Ix'ing common where 70% 
W’as previously considered good work, and has had 
a far-reaching influence on the smelting of lead, 
zinc, and copper. — T. H. Bu. 

Flotation: Use of naphthylamine and xuUdine in 

. E. H. Rohie. Eng. and Min. J., 1919, 108, 

730—732. (See also this J., 1920, 28 a.) 

Crude o-naphthylamine or “ x-cake forms a good 
flotation agent, acting both as a collector and a 
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frother, and in solution in xylidine excellent results 
aro obtained. Solution takes place rapidly on heat- 
ine, the usual proportions of the mixture being 
60% of ‘‘x-cake,” 40% of xylidine, although those 
proportions may bo varied considerably to suit 
different conditions. When used on a bornite-chal- 
copyrite ore the following results were obtained: — 
Food, 4*5% Cu; tailing, 0*:i5% ; concentrate, 10*78% ; 
recovery, 95*53%. More rapid filtering follows as a 
higher grade concentrate is obtaine<l, and a smaller 
.amount of concentrate dewatered than when other 
flotation agents are iise<i. — J. W. I). 

Ores and metalhiruirnt products; ^ 

complex . AV. Hoinmel. Metall u. Itr/., Idl-b 

16 , 501—511, 559-576. 

The separation of the individual metals from lead- 
zinc, copper-zinc, and lead-coppor-zinc ores pre- i 
senti considerable diinciiltics. In some cases zinc 
blende may be itieehaiiically separated from coppei 
and iron pyrites, but magnetic and olectrostatic 
separation generally give lietter results, flotation 
processes are sometimes combined with roasting 
or magnetic separation. The dry proiK'SSC-s comprise 
smelting the lead and copper with tormation ol a 
zinc-rich slag which is subsequently treated to 
yield zinc oxide; distillation of the. ore to recover 
the zinc, with the production of lead-rich or copixir- 
rich residues; application of direct blast to 
materials containing zinc and lead, a motluxl which 
is only applicable to ores containing little precious 
metals. Owing to high metal loss in retorts, shalt 
furnaces are perhaps preferable lor Oie recovery ol 
the zinc by volatilisation. The addition of lime is 
valuable in the blast prex-oss. Wet 
grouped according to the solvent used. Milph urn 
acid may be used either as con(vntrate<l or dilut<> 
acid. In the latter case it is usual to start with a 
low temperature roast and combine with electro- 
lysis. A sulphatising roast or, in some cases, treat- 
ment with ferric sulphate m.ay l)c use<l to 
zinc sulphate. Another metboc is the «^PP>‘< «^ 
of sulphurous acid and an oxidising agent Zinc 
oxide may he used as an absorbent for suli»hurous 
acid. The separation of zinc with hydrochloric acid 
or chlorine is advantageous for electrolytic pur- 
poses. Separation by means of alkalis and ammonia 
fs not of much value. A solvent should be. chosen 
according to tho noturo of tl.o oros: tl,« » 

acid method is probably the simplest. Tho Iiost 
results arc obtained by combining the various pro- 
cesses. It is recommended that the zinc should l>e 
lixiviate<l as far as possRde before smelting, then 
trcaUHl in a shaft fiiinaee and the slag subjeided 
to blast for separating tho remaining zinc. Ihc 
commercial aspc'ct of the various processes is <Iis- 
cussed. Wet pro('es.oes aro not so costly as generally 
supposed. — T. H. Bu. 

Jlhodinm and h}idrOi/fn. Cuthier and Maisch. 
See VII. 

Lead as platinum snhstitufe. Hiitter. See XXIII. 
Carbon dioxide and water in minerah. Alnistrom. 

See XXIII. 

Patents. 

Ferro-alloys; Production of . H. h. Siilman 

and W. B. Ballantine, London. Lug. I at. 
137,080. (Appls. 10,819, 2.7.18 and 10,318, 
23.11.18.) 

In a thermo-reducing prfx:esfl for producing ferro- 
alloys containin>5 chromium and tnng.sten for high- 
speed steels, compounds for example, oxide^s, of 
tungsten and chromium, containing these metals 
in chemical cximhination with each other arc uwd, 
with or without compounds containing one of these 
metals and another metal required in the alloy, 
such as iron. The compounds of chromium and 


tungsten are formed by precipitation from a 
solution of a salt of one of the metals by a salt or 
compound of tho other metal. — J. W. D. 

Puddling iron. A. K. White, London. From A M. 
livers Co., Pittsburgh, Pa., U.S.A. Eng. Pat. 
i;i6,70I, 7.2.19. (Appl. 3066/19.) 

A vniiNACE and mechanical puddlcr comprises a 
tool supportisl on a earriago which draws the tool 
backwards and forwards, theridiy agitating and 
“ eomhing ” the molten metal on horizontaL 
longitudinal parallel linos and prodneing a fihrous 
' ‘itratifying action therein. Tho furnace has a 
movabie door at one end and longitudinal slots in 
' the walls which arc covered with a movable curtain 
or belt travelling with tho supporting carriaf^’ 

■ — J. W. D. 

' Iron; Process for treating - 
Ithaca, N.Y. II.S. Pat. 

Appl., 10.4.17. 

White east-iron eastings arc heated at about 
KKH/^ foi* a period of from 30 mins, to 4 hours, 
then withdrawn from the furnace and cooled 
jrradually and uniformly.— J. W. D. 


W. J. Diederichs, 
1,325,626, 23.12.19. 


Hiiih-sveed steels not containing tungsten. StohU 
weiki* H Limhmlx'rg, A.-G., Renuseheid-Haston. 
Ger. Tat. 312,311, 27.1.16. Addition to Ger. 
Pat. 309, i75 (this J., 1919, 908 a). 

The steel contains g 0*5 -0*8% , Mo 
6%, Mn 0*2- 0*1%, Si 0*2-0*4%, and V 0 15—2% . 
The vanadium may Ik^ partly replaced by cobalt 
(0*5- -3*57). The addition of vanadium promotes 
deoxidation and the separation of stmill slag 
particles. It also refines the gram which results 
in greater toughness and bettm' retention or 
cutting properties. The effect of cobalt is to widen 
tho range of temperature at which tho steel may bo 
hardem d. — T. 11, Bii. 

Steel: Proress for producing all kinds of in 

small basic-lined converters. P. Muller, Franken- 
herg. Ger. Pat. 314,153, 15.9.17. 

AVheue the charge' does not contain sufheient phos- 
phorus ami silicon for the blow, mctullie calcium 
is either addl'd to tho iron or intrtxluced with the 
blast, the heat of combustion of tho calcium serving 
to raise the temperature of the charge. Owdng to 
tho absence of large (luantities of silicon the 
addition of an excess of lime is unnecessary, the 
duration of the blow is diminished, the loss of iron 
is reduced, and basic slag (outaining the usual pro- 
portion of phosphorus is obtaiucsl. The calcium 
also eombiiK'H w itli nitrogen and sulphur present in 
the sUs'l, — J. II. L. 

Iron and steel; Process for removing scale oxide 

from the surface of . W. Fennie, BuhL 

Minn, and W. W. Rhodes, Assignors to E. I. dii 
Pont de. Nemours and Co., Wilmington, Del. 
U.S. Pat. 1,326,58,5, 30.12.19. Appl., 3.4.19. 
The metal is subjccte<l to the action of an unsatur- 
atod solution of sodium bisulphate at 1(X)° 200° F. 

) Normal salts aro formed, and 
sodium hisulphato is added to tho solution from 
time to time until it beecunos saturated with salts 
and no longer exerts a vigorous solvent action on 
the scale. The ratio of the normal salts to bisul- 
phate is then deereaixMl to r(‘store the scale-dis- 
solving activity of the solution. — J. W. D. 

, Blast-furnace air; Method of drying and appa^ 

ratus therefor. P. A. Mackay, London. Eng. 
Pat. 130,957, 17.2.19. (Appl. 3915/19.) 

Am from a blower passes into an acid cham^i\ 
' containing acid (sulphuric or phosphoric) supplied 
I under pressure by a circulatory system so as to 
; keep its concentration approximately constant. 
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The air enters by means of a perforated crown sub- 
merged in the acid, and on leaving the acid con- 
tainer passes through a chamber containing coke 
to absorb any acid spray, and is then delivered to 
the blast furnace either direct or through a blast- 
furnace stove.— J. W. D. 

Steel-making and like furnaces or mixers. Well- 
man, Seavcr, and Head, Ltd., London, and R. 
Gray. Redcar. Eng. Pat., 137,200, 8.4.19. 
(Appl. 8890/19.) 

A COOLING device is used in combination with the 
port structure consisting of a pipe, or pipes, or 
passage, or passages, for the cooling medium sur- 
rounded by or embedded in an inward extension of 
the trough of the upper water-seal, — J. W. D. 

Flotation apparatus. W. 0. Borcherdt, Austin- 
ville, Va., Assignor to New Jersey Zinc Co., 
New York. U.S. Pat. 1,326,174, 30.i2.19. Appl., 
24.1.17. 1 

A GAS is introduced into a scries of shallow box- i 
like compartments through porous bottoms com- I 
prising a supporting diaphragm and a layer of I 
metallic spherules thereon. The ore pulp is sub- ! 
jected to a flotation treatment by causing it to I 
flow longitudinally over the series of compart- [ 
ments, the tailings being deposited at the oend i 
and the ore particlevS removed as an overflow froth. ' 

— J. W. D. j 

Ore-separating device. A. H. Jones, Tonopah, 
Nov. U.S. Pat. l,32(),ir);b .30.12.19. Appl., 11.4. IG. 

Jn a flotation apparatus an upright conduit with 
means for admitting ore pulp at its lower end and 
a free annular overflow at its upper end is sur- 
rounded by an unobstructed annular perforated 
medium to retieive the overflow. Inside the con- 
duit are mechanical means for agitating the ore 
pulp and disebarging it with an outward swirl 
upon the perforated medium, and means a.re ab-o 
provided for forcing air through the perforated 
medium into the pulp. — J. W. 

(U)pper ores; f*roce.ss of leaching . J. J. 

Nelson, Assignor to 0. H. Weshu'gard and B. 
Mathews, TiOs .\ngelo.s, {'al. IT. 8. Pat. 1,326,463, 

30.12.19. Appl., 26.3.18. 

Ores containing copper sulphate arc subjected to 
the action of a solution containing sodium bisul- 
I)haU‘. and soiium chloride, tin* gangue is filtered 
off, sodium ch'. ride is added to the filtratu and 
the copper precipitated with finely divided iron. 

— J. W. D. 

Copper; Process for hardening . E. H. Ruth, 

Buffalo, N.Y. U.S. Pat. 1,320,693, 30.12.19. 
Appl., 6.3.18. 

A QUANTITY of sulphur is added to molten copper, 
thoroughly mixe<l, and the mixture cast in the 
usual manner. — ,1. W. D. 

Hardness and tenacity of metals and the ease of , 
their working with cutting tools; Process for in- i 

e.rmsing the . G. v.'in ()ordt, Assignor to 

Soc, Anon, des Usino.s Giulini, Basle, Switzer- 
land. U.S. Pat. 1,326,775, 30.12.19. Appl . 

30.4.19. ’ 

The metal is heated to a temiicrature below the 
usual temperature for annealing.— J. W. D. 

Antimony; Alloy to serve (.s substitute for 

in hard lead and. similar products. W. Zimmer 
Giessen. Gor. Pat. 209,769, 9.4.16. ’ 

The alloy claimed contains arsenic and tin, prefer- 
ably in equal amounts. It forms alloys with the 
Bo-called white metals, lead, tin, antimony, etc., 
and also with copper, brass, bronze, and tombac. 
With lead it yields a good bearing metal, and with 


suitable additions it may be used as a substitute 
for Britannia metal, and for the production of 
acid-resisting hard lead and bronze. — J. H. L. 

Hard lead; Substitute for for acid-resisting 

objects. W. St(K;kmcyer, Minden, and H. Hane- 
mann, Charlottcnhurg. Ger. Pat. 301,721, 9.3.16. 
A LEAD-SODIUM alloy containing 025% Na is as 
resistant towards vvator and siilphuric acid aa a 
lead alloy containing antimony.— D. F. T. 

Hard, lead; Substitute for . II. Hanemann, 

Charloftcnburg, and W. Stockmc.ycr, jMinden. 
Gor. Pat. 305,087, 27.2.15. 

Lead is alloyed with loss than 4% of magnesium, 
and a small proportion of aluminium may be 
added. Alloys of lead with only 1 % of magnesium 
possess greater hardness and tensile strength than 
ordinary hard lead contai»iing 14% of antimony. 
The.y are not affecte<i by air and water, and only 
slowly attacked by acids. Addition of a small 
(juantity of aluminium increases tho hardness still 
further. — J. H. L. 

Metals; Process for working up alloys containing 

valuable . Jlirsch Kupfer- und Messing- 

werke A.-G., Halberstadt. Gcr. Pat. 301,265, 
18.2.17. 

Tjir alloy is melted down in a known manner, and 
the resulting slag containing metals it is desired 
to recover is re-melted and reduced to obtain an 
alloy, which is afterwards 8ubjccte<l to electro- 
lysis. Tb<‘ subsidiary rnctals in “ black copper ” 
can thus be <|uantitatively rocoverc<l and the 
copper itself obtained as electrolytic metal. Tho 
copper content of the electrolytic bath is prefer- 
ably maintained abov<* a certain value by audition 
of copper sulphate as recpiired, and some of the 
Ii<piqr is withdrawn from the bath periodicall.y or 
continuously to maintain the cone<^ntration of sub- 
sidiary metals and impurities below a certain 
limit. The liquor thus withdrawn is worked up 
for other metals, e.g., nickel. The metals in- 
soluble in acid, e.g., tin, accumulate in the anode 
sludge. — J. H. L. 

Alloys of low and high melting metals in all pro- 
portions; Production of . E. Fernholz, 

Berlin-Tempelhof. Ger. Pat. 309,114, 23.3.18. 
To avoid loss by volatilisation tho metals are mixed, 
melted, cast, and cooled under high pressure until 
below the melting point of tho more fusible compo- 
nent. It is thus possible* to alloy mercury, potas- 
sium, sodium, cadmium, and zinc with iron, nickel, 
and manganese. — 11. J. H. 

Alloys of copper, zinc, and lead; Production of 
: • . Yer«'inigU> Htittenwerke Burbach-Eich- 
Dudelingon A.-G., Diidelingon, Luxemburg. 
Ger. Pat. 314,345, 7.3.18. 

Coi’CKK and zinc mixtures in the usual propor- 
ti<)ns of tlie brasses (15% to 45% Zn with 85% to 
55% Cu) are saturated or mixed with an excess 
of lead, viz., up to 60% reckoned on the finished 
alloy. The products resemble, in physical proper- 
ties, a good phosphor bronze, but differ in the 
absents of tin and the low proportion of copper. 
Zinc in large proportion increases the mechanical 
strength and tends to keep the load in solution. 
When flic latter is in excess, a portion separates 
out, imparting plasticity to the alloy. Hardness 
is increased by the addition of a small proportion 
of aluminium or other metals.— H. J. H. 

Alloys of lead with copper, zinc, and tin; Produc- 
tion of Vcrcinigto Hiittonwerko Burbach- 

Eich-Diidelingen A.-G., Diidelingen, Luxem- 
burg. Ger. Pat. 314,346, 15.11.18. 

The molten metals are emulsified by heating the 
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mixture in an induction electric furnace. This 
effect is produced by the rapidly alternating cur- 
rent and is so pronounced that separation of 
emulsified constituents may not take place before 
solidification of the alloy.— H. J. H. 

Lead coatings on metals; Production of — . 
Berlin-Burgor Eiscnwerk A.-G., Berlin. Gcr. 
Pat. 314,789, 5.10.18. 

A SMOOTH durable deposit free from sponginess is 
obtained by the addition of a small quantity, f.f/., 
0'01%, of oatoc'hu to the plating hatli. — 1), F. T. 


desired moment. Electrolysis of concentrated, 
faintly alkaline solutions of potassium citraconate 
yields a mixture of oxygen, carbon dioxide, and 
iillylene at the anode. The yield of the latter is 
favoured by low temperature, high concentration of 
I solution, and high current; it is also found to de- 
I pend on the particular alkali salt used, increasing 
I from lithium through sodium and potassium to 
j rubidium and then declining when the ceesium salt 
is employed. (See also J. Chem. Soc., 1920, i., 
i 142). - H. W. 

1 KJrctromctric titrations. Pinkhof. See XXIII. 


Ahiminium ; Method for melding or melting . 

Chem. Fabr. fJrieshoim-Elcktron, Frankfort. 
Ger. Pat. 315,231, 2.5.17. 

In order to regulate the melting point of the flux 
a mixture of various halides of the alkali metals is 
used; for pure aluminium, a mixture of 4 parts 
of potassium (hlorule with 3 of sodium chloride, 

I of lithium chloride, 1 of potassium bromide, and 
1 of sodium fluoride, with a melting point near 
600° C., is very useful.— D. F. T. 

Iron and steel turnings, scrap, and the lihe; Melt- 
ing of . R. A. Iladfield, London. U.S. Pat. 

1,326,861, 30.12.19. Appl., 10.9.18. 

See Eng. Pat. 126,369 of 1917; this J., 1919, 503 a. 

[Metallurgical] furnaces; Lining of . W. C. 

Ely, Terre Haute, Ind., ILS.A. Eng. Pat. 
136,860, 9.9.18. (Appl. 14,647/18.) 

See U.S. Pat. 1,284,880 of 1918; this J., 1919, 78a. 

Metal moulding. W. J, Kohler, Sheboygan, and j 
A. Brotz, Assignors to Kohler Co., Kohler, Wis. , 
U.S. Pat. 1,325,725, 23.12.19. .Appl., 22.1.19. | 

See Eng. Pat. 135,893 of 1918; thi- J., 1920, 117 a. I 

Flotation of minends; Selective . K. Sundberg, j 

Stockholm. U.S. Pat. 1 ,326,545, 30.12.19. Appl., : 
19.3.18. I 

See Eng. Pat. 117,781 of 1918; this J., 1918, 550 a. 1 

Ores; Concentration of , E. Edscr and H. L. 

Sulman, London. U.S. Pat. 1,326,855, 30.12.19. 
Appl., 12.5.17. 

See Eng. Pat. 107,401 of 1916: this J.. 1917, 968. 

Elerfroplating and eleetroele.aning apparatus. A. 
Ness, Glasgow, U.S. Pat. 1.326,891. 30.12.19. 
Appl., 22.11.19. 

See Eng. Pat. 133.162 of 1913: this J., 1919, 868 a. 


XI.-ELECTR0'CHEM1STRY. 

Electrolytic decomposition of organic acids; Ap- 
paratus for ot low temperature and with 

small volumes of ligiiid Elertrolytic decomposi- 
tion of the alkali salts of citraconic acid. F. 
Henrich and AV. Schenk. Bor., 1919, 52. 2120— 
2125. 

The apparatus consi.sts of a small inverted flask, 
the bottom of which has been removed and the neck 
of which is provide<l with a cork holding a small 
inverted tube. The, latter serves the dual function 
of diminishing the size of the apparatus to the 
required extent and of allowing cHicient cooling by 
the introduction of a stream of cold water into the 
tube. As anode, a stout platinum wire, or, prefer- 
ably. platinum gauze, is placed in close proximity 
to tne tube. 'Hie cathode consists of a piece of 
nickel gauze. The apparatus is easily maintained : 
at 25°—40° C. A ^ holder of the type described j 
previously by Hennch (Ber., 1908, 41, 4199) is used | 
tor collection of the anode gases, and arrangements | 
are also made for the analysis ot these gases at any | 


; Hydrogen-ion concentration. Pinkhof. (Sec XXIII. 

[ Patents. 

Chemical reactions between liquids, gases, or liquids 
I and gases; Method for the electrical treatment of 

! the reagents for . F, H. A. Wielgolaski, 

I Christiania. Ger. Pat. 304,479, 7.10.15. 

; The reaction mixture is submitted to an alternating 
j electric discharge of higli frequency between 
I massive porous or perforated clectrodeSj the re- 
j acting or activated substances being in direct con- 
I tact with the eU'Ctrode surfaces without the intcr- 
I position of any other dielectric. The reaction mass 
I may simultaneously he exposed to activating radia- 
I tion such as Kiintgon rays or ultraviolet light. If 
liquids are Ixdng treated, suitable contact sub- 
stances may also be introduced. The hydrogenation 
of blubber oil is given as an example. — 1). T. 

Magnetisahle cores; Process for the production of 
— — . E. F. Huth. G.m.h.IL, and 8. Loewe, 
Berlin. Ger. Pat. 305,048, .‘10.11.16. 

The magnetisahle material (iron, cobalt, nickel, or 
lleusier's alloy etc.) is atomised and incorporated 
w’ith insulating materia), pr(‘ferahly in the form of 
alternating layers of the two materials. Thus, for 
example, a very thin layer of iron may lie sprayed 
upon paper which is then laccpiered, a sc'cond layer 
of iron is then sprayed thereon, and so on, until a 
sheet of tlu' desired thickne.ss is obtained. 

-J. 8. G. T. 

j High-tension electrodes for use in the electrical 
I purification of gases. Siemens-Schuckertwerke 
G.m.h.H., Siomensstadt. Ger. Pat. 314,775, 
i 11.10.18. 

j A NUMiiER of high-tension ehxtrodos aro arranged 
• in juxtaposition in the precipitation chamber, and 
' are connected at their lower ends by a transverse 
I conductor serving to hind them together. The 
i floor of the i)recij)itution chamlx'r is made conduct- 
; ing and earthed. An electric held is established 
i Ixdwwn the electrodes and the floor, thereby 
' diminisliing tlie dead space in the chaniber. 

: 8. G. T. 

Electric furnaces. Armour Fertiliz4?r Works, 

I Chicago, III., Assignees of M. Shoeld, Winnetka, 
111., U.S. A. Eug. Pat. 122,828, 6.1.19. (Appl. 
.364/19.) Int. Conv., 28.1.18. 
i See U.S. Pat. 1,274,794 of 1918; thi.s J., 1918, 662 a. 

Electric furnace. F. T. Snyder, Oak Park, 

I Assignor to Industrial Electric Furnace Co., 
Chicago. 111. U.S. Pat. 1,325, .539, 23.12.19. 
Appl. l.'3.17. 

i See Eng. Pat. 127,131 of 1918; this J., 1919, 542 a. 

Electrical charge of diaphragms ; Method of modify- 
ing the . B. Schwerin, Assizor to Elektro- 

Osmose A.-G. (Graf Schwerin Gw.), Frankfort, 
Germany. U.S. Pat. 1,326,104, 23.12.19. Appl., 
16.11.14. Renewed 17. 10. 19. 

See Eng. Pat. 21,189 of 1914; this J., 1916, 1019. 
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Ozonising apparatus. R. R. Bayeaux and J. 
Richard, Paris. U.S. Pat. 1,326,631, 30.12.19. 
Appl., 8.6.18. 

See Eng. Pat. 113,606 of 1918; this J., 1919, 149 a. 

XIL-FATS; OILS; WAXES. 

Momordica seeds; Fat of . C. E. Corfiield and 

E. Caird. Pharm. J., 1920, 104, 43—44. 

The seeds of Momordica cochinchinensis, a cucur- 
bitaceous plant indigenous to Bengal, the Philip- 
pine Islands, etc., have been found to contain on 
the average 63‘3% of kernels. On extraction with 
petroleum spirit the kernels yielded 47’06% of a 
greenish fat. A good yield was also obtained by 
coarsely powdering the kernels and expressing them 
at about 40° 0. in a press surrounded by a steam 
coil. A sample thus expressed had m. pt. 
28° — 32° O. ; refr. index (40° C.), 1'495; acid value, 
1‘9; snponif. value, 186‘2; iodine value, 23*4. Fatty ; 
acids : M, pt. 46°— .51° C. ; solidif. pt., 44°— 42° C. ; 
neutralisation value, 188*3 ; and iodine value about 
40. The fat (X)nsisted chiefly of glycerides of fatty 
acids, and no wtix alcohols were present. When 
expostnl to the atmosphere the fat gradually became 
pale yellow and ultimately granular in appcaranc'O. 
When slowly heated to 2(X)° — 240° C. the fat was 
converted into a greenish-brown liquid, which re- 
mained liquid and of about the consistence of castor 
oil on cooling. It then behaved as a semi-drying 
oil, forming a transparent skin after two days’ ex- 
posure in a thin layer. Tn this condition it could 
probably l)o used in admixture with drying oils for 
varnishes and paints. — C. A. M. 

Catalytic actions at solid surfaces. 11. Transference 

of hydrogen from saturated to unsaturated j 

organic compounds in the lufuid slate in presence j 

of m.ctallic nickel. E. P. Armstrong and T. P. I 

Hilditch. Proc. Hoy. 8oc., 1919, 96 a., 322—320. j 
Evidence is adduced in sup[)ort of the view that j 
the catalytic action of metallic catalysts, during the 
hydrogenation process, is reversible. It is shown I 
that certain saturated organic compounds in the | 
liquid Htat<3 in the presence of nickel and an un- j 
saturated organic compound at 180° — 230° C. 
undergo dehyilrogenation, passing on hydrogen to | 
the unsaturated compound. This work afford.s an j 
explanation >f the results obtained by Moore (this | 
J., 1919, 320 V) during the hydrogenation of un- j 
saturated glyc' tides. It i.s suggested that, in the I 
hydrogenation of ethyl oleate, a portion of the I 
freshly-produced ethyl stearate in (;onta(;t with the | 
nickel iindorgoos dehydrogenation, the hydrogen j 
liberated bein^ transferred to more ethyl oleate, i 
and the “ dehydrog<'Tiated ('thyl stearate ’’ pro- 1 
ducxHl Ix'ing the ethyl A". '^-oleate isolated by Moore j 
(loc. cit.). See further J. Chem. 8oc., 1920, ii., | 
102.)— W, (i. 

Corn [maize^; Effect of mould on the oil in . ! 

F. Rabak. .1. Ind. Eng. Chem., 1920, 12, 46—47. | 
To determine the effect of mould growth on the oil j 
in maize, a quantity of the latter was placed in a , 
stone jar and inoculated with Fenicillium; portions i 
wore removed at intervals for a i>eriod of 90 day.s j 
and the oil extracted and examined. At the end | 
of 90 days the maize was a dirty gray solid mass : 
which hud a strong offensive odour. The acid value, 1 
acetyl value, and unsaponi^ablo matter showed in- | 
creases, and the iodine value decreased. There was 

a steady dtHirease (from 5*58 to 2*02%) in the 
amount of oil obtained from the maize, indicating 
that the oil was consumed by the mould. — W. P. S. 

Soya bean leaves; Ether extract of . E. M. 

Nelson. J. Ind. Eng. Chem., 1920, 12, 49 — 50. 

Soya bban leaves do not form an available souroe of 


oil for paint manufacture, since they yield only 
3—6% of ether extract, and the most Highly un- 
saturated compounds in the extract are not oils, 
bub probably cyclic alcohols (phytosterol and »tig- 
masterol) and carotin, which do not form a hard 
film on drying.— W. P, 8. 


Sulphonated oils [^;l)eterminatu)n of moisture in 

]. C. F. Barber. J. 8oc. Leather Trades 

Chem., 1919, 3, 200-208. 


A uKi’ORT on the work of a cK)mmittoe of the S<Kdety 
of Leather Trades Chemists on the determination of 


moisture. Heating in an open dish with a free 
flame gave fair result.s in the hands of one mem- 
ber, \yhilst others found long heating at 100° C. 
iin.satisfacfcory owing to slow decomposition of the 
oil. Distillation with toluene, commercial petrol, 
and water-saturated xylene gave identical results; 
petrol has the advantage of complete insolubility in 
water. Most workers found medicinal petroleums 
unsatisfactory on account of too high boiling point, 

— F. C. T. 


Ghedda or East Indian wax. 11. Its acids. A. 
Jiipp and E. Kovacs. J. prakt. Chem., 1919, 99, 
243 — 255. (Ck)mparc this J., 1912, 731.) 

Margaric acid, a previously unknown hydroxy- 
rnargaric acid, ni. pt. 58° C., and an acid sparingly 
soluble in ether (see following abstract), with small 
amounts of formic and butyric acids, were obtained 
from the wax. (See further J. Chem. 8oc., 1920, i., 
140.)— J. K. 

Ghedda or East Indian wax. III. Hydrocarbons 
and acids. A. Lipp and E. Casimir. J. prakt. 
Chem., 1919, 99, 256-258. 

The wax contains approximately 48% of ceryl 
alcohol, 7% of hydrocarbons (5% of heptacosane, 
2% of hentriacontaiic, with traces of a hydrocarbon 
of low m. pt.), 24 — 25% of hydroxymargario acid, 
m, pt, 55° — 56° C. (see preceding abstract), 1*5 — 2% 
of hydroxymargaric acid, m. pt. 71° — 72° C. 
(hitherto unknown), 9 — 10% of margaric acid. 
8 — 9% of palmitic acid, 2% of “ ghedda ” acid, and 
1 % of cerotic acid, with traces of formic, acetic, and 
butyric acids and tarry matter. Cerotic and 
ghedda acids are present mainly in the free condi- 
tion, the others in the form of their ceryl esters. 
“ (ihedda ” acid, ni. pt. 94*5° — 95° C., is given the 
provisional formula Cj«H,j,,Oj. Its separation de- 
pends on its sparing solubility in ether and that of 
its potas.sium salt in alcohol. (See further J. 
Chem. 8oc., 1920, i., 141*)— J. K. 

Melissul alcohol and melissic acid. A. Heiduschka 
and M. Gareis. J. prakt. Chem., 1919, 99, 293 
—311. 

Cahnahoa inelis.syl alcohol and beeswax melissyl 
ah-ohol have been characterised by a series of deri- 
vative and sliown to have the formulae CjoH,iOH 
and res]>ei‘tiv€ly. Melissic acid from 

carnauha inelis.syl alcohol had m. pt. 90° C. (lead 
salt, m. i)t. 118° C.), whilst that from beeswax had 
rn. pt. 88*5° C. (lead salt, m. pt. 115° C.), and was 
identical with the product of hydrolysis of carnauha 
melissvl cyanide. (See further J. Chem. Soc , 
1920, i., 131.)— J. K. 

Butter and fats of coconut group. Gilmour. See 
XI.\A. 


Patents. 

Oils; Extraction of by volatile S(dvents. A. W. 

Macllwaine and 0. F. Holdcroft, North Ferriby, 
Yorks. Eng. Pat. 136,870, 9.12.18. (Appl. 

20,426/18.) 

(liwiBLDiNQ material, reduced to a mealy eondi- 
tion, is extracted with benzoline (petroleum spirit) 

e2 
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or other solvent in an extractor, washed, the oil- 
bearing solvent drained off, and the meal trans- 
ferred to a closed hopper, at the ba&o of which is 
arranged a feed apparatus comprising a horizontal 
sliding box. By oscillatory motion the lower open- 
ing of the latter is brought directly above a 
hydraulic press, into which its contents are dis- 
charged. The sliding box then recodes to ite 
former position beneath the extractor, whilst a 
eliding plate, one portion of which is solid and 
another portion has an opening corresjwnding with I 
the plunger, closes the u])j)er end of the press. The | 
plunger then rises and compresses the masts, the | 
oil-charged solvent escaping through the sides of ! 
the press and Ix'ing drained away and collected. | 
The sliding plate is then moved to the position in j 
which it allows passage of the plunger, which is • 
then further raised to place the pressed meal on i 
the horizontal edge of a hopper and directly in the 
path of tlie (sliding box previously referred to. The j 
sliding l)ox, in ibs pas.sage forward to r^'cliarge the ■ 
press, the j)lunger of wliicli is then lowered, dis- i 
(dtarges the pressed meal to the bottom of a hopper , 
leading to a breaking apparatus, c./;.. toothed rolls, 
from which it na.sses to a perforated steani-jackoted 
cylinder fitted internally with a conveyor and | 
agitator to recover tlio solvent, and thence to a 
similar cylinder acting as a dryer, being finally 
discharged past a loaded flap, the material passing 
entirely througli the system without exposure to air. 

A wntainer, intermediate between the extractor : 
and prcs.s, may be employed. — A. de W. ; 

Turhey-red oil; Production of a suhstifute for . 

Chem. Fabr. Florsheiin H. Noenllinger, Flbrs- 
heiin. Ger. Pat. 310,541, 19.12.15. 

The so-called “ liquid resin,” obtaiiuHl as a waste 
product in the prtxluction of ce lulos<‘ from pine 
wood, is distille<l under reduccxl pressure. The 
distillate contains an oil re^emlding a fatty oil and 
a solid acid resiunbling abi(^tic acid. After tho 
separation of any crystallisable constituents, the 
distillate is sulphonated with sulphuric acid. Tho 
resulting sulphonic acids, which are almost com- ; 
pletely soluble in water, give .solutions which can be 
rendered almost neutral, but complete neutralisa- 
tion gives lise to semi-solid or gedatinous soaps. The : 
solution.s form convenient media for the emulsifica- ; 
tion of all kinds of oils, fat-s, and organic liquids 
generally, with water; they can also bo applied in , 
the textile industry for mordanting, dressing, and 
other purposes and to the production of emulsifie<l ; 
lubricants and of disinfectants. — D. F. T. 

Nickel cafalysts; Pevivifyiiuj exhausted u'hich ' 

have been used in hydroyemii ion of fats. li. j 
Schlinck iind Co. A.-G., Hamburg. Ger. Pat. ; 
314,685, 22.1.16. I 

The spent catalyst, without previou.s separation of 
the last traces of fat, is boiled with a dilute alka- 
line or alcoholic solution, end is then wa.shed com- 
letoly free from alkali suiphato. The residue is | 
eatod in a current of hydrogen so that tho tern- i 
perature increases at a rate not greater than i 
150° C. in an hour, and roaches the maximum of ; 
650° C. in not less than 4-5 hours. Under the..se ; 
conditions the nickel particles are not coated with | 
carbon. — L. A. C. j 

Detergent containing active oxygen* Preparation j 

of a . Kraemcr und Flammer, and L. C. ; 

Kelber, Heilbronn. Ger. Pat. 314,590, 1 .4.15. , 

The addition of lysalbinic acid, or protalbinic j 
acid (dewmposition products of protein.s), or their i 
salts, to a mixture of soap, sodium carbonate, and ; 
an oxidising agent such as sodium perborate in- 
creases the bleaching action of a solution of the | 
same. For example, a 1% solution of the mixture | 
on heating contains about 60% of the original j 


active oxygen at 90° C.. whereas in the absence of 
protalbinic acid or lysalbinic acid no active oxygen 
^ present under the same conditions. — L. A. C. 

Fats [in barrels’}; Method of reducing solid to 

liquid, and apparatus used therefor. J. Danin, 
London. Eng. Pat. 137,252, 5.8.19. (Appl. 
19,246/19.) 

Hydrocarbons etc. Got. Pats. 314,745 — 7. See III. 

Chemical reactions. Ger. Pat. 304,479. See XI. 

Linseed oil substitute. Ger. Pat. 305,515. See XIII. 

Vat-formation in yeasts. Ger. Pat. 307,789. See 
XVIII. 


Xni.-PAINTS; PIGMENTS; VARNISHES: 

RESINS. 

Colloidal colouring substances in minerals. 

l)(M'ller. See VJl. 

Soya, bean leaves. Ntdson. See XII. 

Balsams. Van Jtallic. See XX. 

Patents. 

Lead pigment; Method for making . J. E. 

Seelev, Los Angele.s, Cal. A. U. Seeley, admini- 
stratrix. II. S. Pat. 1,325,960, 23.12.19. AppL, 
5.2.17. Ki'iicwed 6.10.19. 

A riNE stream of melted U'ad is poiirtxl into water 
to obtain the metal in a finely divided condition 
with a coating of oxide. sii(-!i (livide<l lead being 
then suhit'cted fo the action of ozoni.sed air, water, 
and carbon <lioxirlo.--A. do W. 

Phenol formaldehyde condensniion products. F. J. 
Robinson, Cowley, Middlesex, and Damard 
Lacquer Co., Ltd., London. Eng. Pat. 136,298, 
20.12.18. (Appl. 21,352/18.) 

A PHENor.-FORMALDEMYDE condensation product 
which is flexible while hot, and can bo bent or 
moulded by beating it to about 120° C., is produced 
by heating cresol 750 parts, formaldehyde (40%), 
675 parts, ammonia (sp. gr. 0'880) 90 parts, and 
( jistor oil 50 to 80 parts. The oil may be added at 
first, or afti'r partial corulensation has taken 
pla(^) and the aqueous layer that s<;*parates has 
been removed. The final hardening is carried out 
in the u.sual manner by heating in an inert atmo- 
sphere. The castor oil may be replaced bv cam- 
phor, linseed, rape, cotton.seed, or other oils. 

— L. L. L. 

Farni.di.e 5 or dopes; Manufacture of . Tita- 

nine, Ltd., and P. E. Bowles, Radlett. Eng. 
Pat. 136,927, 7.1.19. (Appl. 407/19.) 

A CF.i.r.uEOHE ester varnish, to which has been 
added boric acid or a borate sufficient to produce 
at least 0‘2% of free boric acid, can Ixx stored for 
several months in a galvanised iron drum with 
only a negligible drop in viscosity. — A. de W. 

Hesinous condensation product and process of 
making same. H. V. Dunham, Mount Vernon, 
N.Y. U.S. Pat. 1,324,649, 9.12.19. Appl., 
4.4.19. 

Re.stnous condensation products are obtained by 
pa.ssing a mixture of vaporised di-enes over a 
Iiea4^ contact mass, the temperature of the latter 
being substantially above the melting point of the 
resinous product. — L. L. L. 
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[Artificial] resin, M. Darri^ Wilkinsburg, Pa., 
Assignor to The Koppers Co., Pittsburg, Pa. 
U.S. Pat. 1,326,579, 30.12.19. Appl., 27.7.18. 

A NBUTRAL resin is prepared by polymerising by 
beat compounds which occnr in crude solvent 
naphtha; the clear reddish product has ra. pt. 
above 180° C., and contains less than 0‘03% ash 
and less than 0’06% moisture and volatile matter. 

— L. A. C. 

Besin solutions resembling varnish or gum; Pro- 
duction of from tar. 0. Molhardt, Modling, 

Austria. Ger. Pat. 305,065, 19.4.17. 

Cbude tar is diluted with the neutral oils which 
are removable from it by distillation with steam 
at 150° C. ; after removal of any doposited solids 
the filtrate is freed from all volatile oils, phenol, 
naphthalene, and similar Kubstanws by distillation 
with steam at a temperature not exceeding 150° C. 
The residue from the first distillation may alter- 
natively bo treated with drying oils or with suitable 
oxidising agents and l)e used as a substitute for 
drying oils ; the distillate contains all the con- ' 
stituents which in ordinary distillation would 1)0 
collected between 270° and 350° G. ; on account of 
the absence of deciomposition, however, the licjuid 
may be applied to purposc'^s for which the use of 
more volatile fractions is customary. — D. 1<\ T. 

Linseed oil suhsiituie. Farbenfabr. vorm. F. 
Bayer iind Co., Leverkusen. (Jer. Pat. 305,515, 
21.3.17. 

Cr.AiM is made to linsc'C'd oil substitutes for var- 
nishes etc., consisting of derivatives of indene in 
whicdi the double linkage of the {\vclopentadione 
ring is present: e.g., the oily products obtained 
from indene or tar distillation fractions contain- 
ing indc'ne, by introduction of alkyl or aralkyl 
groups, and in particular monoben/ylindeno (m. 
pt. 33° — 34° 0.), a mixture of mono- and dilnuizyl- 
indone, xylylated indene, and indene oxalic esbr. 

— J. H. L. 

Ink; Solid ~ . K Akashi, Tokvo, Japan. U.vS. 

Pat. 1,325,971, 23.12.19. Appl.,' 14.11.17. 

See Eng. Pat. 114,601 of 1917; this J., 1918, 313 a. 

XIV. INDIA-RUBBER ; GUTTA-PERCHA. 

Patents. 

Vulcanisation of caoutchouc and of caoutchouc- 
like suhslances; Process for decelerating the 
S. .1. P(‘achev, Davenport. Eng. Pat. 
1.36,716, 21.2.19. (Appl. 4330/19.) 

The vulcanisation of rublx'r with sulphur, is ac(X.dc- 
ratod by the addition of approximately 0*5 of 
nitrosobenzene or the nitroso derivative of any 
other cyclic hydrocarbon. — D, F, T. 

Buhher; Process of reclaiming — J. Young, 
Akron, and W. W. Benner, Cuyahoga Falls, 
Assignors to The Firestone Tire and Uubber Co., 
Akron, Ohio. U.S. Pat. 1,324,093, 9.12.19. 
Appl., 4.4.18. 

Vulcanised rubbtu-, “ in proper condition,” is 
heated under pressure with xylol and aniline, in 
presenee of a substaneo capable of combining 
with or absorbing sulphur. — E. AV. L. 

Synthetic ru}>ber; Production of highly elastic vul- 

canisates from . Mitteldeutscho Gummi- 

warenfabrik L. Peter A.-G., Frankfort. Gcr. 
Pat. 315,321, 23.1.18. 

Middle tar oil is incorporated yvith synthetic 
rubber prior to vulcanisation, and imparts a high 
degree of elasticity to the final product. From 
three to fiy^e times the proportion of the customary 


** elasticators ” is easily incorporated, the satura- 
tion limit being 150— 200%.— D. F. T. 

Buhher and method of obtaining the same. li. E. 
Barton, Niagara Falls, N.Y., and H. A. 
Gardner, Washington, D.C., Assignors to TTie 
Titanium Alloy Manufacturing Co.' New York. 
U.S. Pat. 1,326,319, 30.12.19. Appl., 2.1.17. 
See Eng. Pait. 111,257 of 1917; this J., 1918, 14 a, 

Leather substitute. Eng. Pat. 135,921. See XV. 


XV.-LEATHER; BONE; HORN; GLUE. 

Gelatin solutions: Structure of . F. C. Thomp- 

son. J. Soc. Leather Trades’ Chem,, 1919, 3, 
209—216. 

Gelatin .solution of from U'2 to 0'G% concentration 
are elastic solids, though apparently quite liquid 
and mobile. They are composed of a tenuous net- 
work of solid gelatin with a continuous phase of 
water in the interstices. The apparent visOosity 
of such solutions us found by direct methods is con- 
I siderable, and is <luc to rupture of the network. 

I This viscosity is to be distinguished from that of 
' the interstitial water, since diffusing ions and 
molc(“ulcs can move in the solutions (and even in 
jellies) with velocities equal to those in pure water, 
and are iinaffect/ed by the apparent viscosity of the 
solution. If sugar or a similar substance is addesi 
to the wafer from which the jelly or solution is 
made, then the true viscosity of the interstitial 
liquid is raised and tho motion of ions etc, is re- 
tarded, although the apparent viscosity is little 
( airocted. Moreover, gelatin solutions of the con- 
I contra lions specified will resist indefinitely a small 
but definite shear, whilst simply viscous liquids 
i such a.s oils or sugar solutions yield continuously. 

I Double refraction (implying structure) is also shown 
I by gelatin solutions under static stress. — F. C. T. 

! Sulphonated oils. Barber. See XII. 

I Patents. 

! Hides or sfcin.s; Tanning and liming of . 

L. aiul G. Dufour, Genoa, Italy. Eng. Pat. 
125,362, 1.3.19. (Appl. 5124/19.) Ini. Couv., 
G.4.18. 

Deli MING is effected by moans of sulphurous acid 
at 30° — 35° C., aii<l the goods are then tanned — 
jircferably at 30° — 35° C. — in liquors into which 
sulphur dioxide is passed to saturation from time 
to time. To economise tanning liquor some of tho 
exc<‘ss liquor in the t:irining vats may be added to 
the deliming liquors. It is claimed that a very fine 

■ grain is [Hoduced, and that the resulting leather is 
of very good colour. — E. W. L. 

Hides: Tanning animal . W. Clark, London. 

From t’hem. Fabr. Worma A.-G., Frankfort, Ger- 
i manv. Eng. Pat. 136,193, 8.5.18. (Appl. 

I 7720/18.) 

■ Pickled skins, freed from hair and prepared by any 
; known inetluKi, are treaLed with a tanning liquor, 
j prepared by dissolving sodium formate (6 kilos ) 
j in water (20 litres), adding the solution to a neutral 
: solution of ferric ehlorido (5 kilos.) in water (20 
i litres), and tlien allowing to stand for some time 
j and d.iuling with an equal volume of water. Alter- 
natively ferric hydroxide, prepared by the action 
of ammonia or other alkali on ferric chloride, is 
dissolved in tho calculated quantity of formic acid, 
and Holiil iron formate is separated by cooling to 
about 0° C. The formate is dissolved in water to 
give a solution of 3° B. (sp. gr. 1021). In 100 litres 
of this liquor 100 kilos, of pickled skins are tanned 
for 4 — 8 hours, drained for 21 hours, “ cleaned ” 
with 1% solution of borax for ^hr., re-tanned with 
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Bulphitc-oellulose extract diluted with three times 
its volume of water (10° — 12° B., sp. gr. 1*074 — 
1*091), drained for 24 hrs., and dressed like bark- 
tanned leather. — E, W. L. 

Leather; Process of treating . A. J. Hawkins, 

Montreal, Canada. U.S. Pat. 1, 1126, 261, 30.12.19. 
Appl., 12.11.18. 

Leather is covered with a thin (‘oating of oil at 
about 150° F. (66° C.) and cooled to 80° F. (27° C.) 
in 12 hrs. ; the prcK'css is then repeated a numl)er of 
times. — L. A. C. 

Leather compositions [svlstitutes]. W. Drury, 
Tendon. Eng. Pat. 135,921, 2.12.18. (Appl. 
19,902/18.) 

Raw rubber is masticated between hot rollers and 
an intimate mixture of very finely ground leather 
(leather flour), filling material, and sulphur is 
added to it, together with a small amount of faotis 
or similar fatty maU^ial. Ma.stication is continued 
until, the mass is homogeneous, and the. temperature 
of the rolls is then raised to alxnit 210° F. (116° C.) 
for about 15 mins., in order to elfect partial yiilcani- 
sation. Tlic mass is passed through a refining mill 
and formed into thin sh(‘ets between cahuider rolls. 
Sheet of the requisite thickness is obtained by 
superimsing layers of the thin sheet in alternate 
directions, and vulcanisation is then completed, 

— E. W. L. 

Leather suhstitute ; Composition of matter for use 

as a . J. \V. Matthaci, Ingram, Pa., 

Assignor to Armstrong Cork Co., Pittsburgh, Pa. 
U.S. P!it. 1,326,681, 30,12.19. Appl., 3.12.18. 

A LEATHER sub.stituto Contains an excess by weight 
of rubber, an ('xccss by hulk of cork particles, fibrous 
materials, reclaimed rubber, sulphur, and glue. 

~L. A. C. 

Varnished {patent) leather; Method of treating 

. H. Schulz, Assignor to C. Hevl, Worms, 

Germany. U S. Pat. 1,325,115, 16.12.19. Appl., 
12.12.16‘ 

Varnished leather is .subjected to the action of light 
rich in ultra-violet rays in a closed chamber, 
through which a current of air, previously heated to 
above 40° R. (50° C.), is continuously forced. 

— E. W. L. 


XVI.-SOILS;, FERTILISERS. 

Soils; Effect of variation in moisture content on 

the water-extractable matter of . J. C. 

Martin and A. W. Christie. J. Agric, Res., 1919, 
18, 139—143. 

Pot experiments were made with two .soils, a silty 
clay loam and a sandy loam, umier varying condi- 
tions of moisture content from air-dry to just alwve 
the optimum content. .Vnalyses were nia<le at 
intervals during six months. The wnc-entration of 
the soil solution and the amounts of nitrate and 
potash wore found to tend to lx‘. slightly less in the 
samples near the air-drv condition. The concentra- 
tion was more inarkwlly <lcpressed in the sandy 
loam when near the saturation point, the nitrates 
disappearing entirely. It is concluded that the 
examination of soils by the water extraction metluKl 
is not invalidated by variations in moisture content, 
provided the saturation point is not reached. 

-J. H. J. 

Sulphur in soils; Effect of oxidation of on the 

solubility of rock phosphate and on nitrification. 
0. M. Shedd. J. Agric. Res., 1919, 18, 329-345. 
Compost experiments were carried out with various 
soils mixed with rock phosphate, sulphur, and stable 
manure. Analyses snowed that little solution of 


phosphate took place until the compost was 
inoculated with a small proportion of soil rich in 
sulphate-forming bacteria. After 2 years’ time the 
amount of total phosphorus rendered soluble in 
water was 17% and in ammonium citrate solution 
81%. This was accompanied by a rise in acidity 
I and formation of sulphate. During the same period 
! 20% of the total nitrogen in the compost was oon- 
1 verted into nitrate. The conditions most favour- 
: able to the oxidation of the sulphur were found to 
i be warmth, aeration and average moisture content. 

I ~J. H. J. 

Carhonalcs of calcium and magnesium; Natural 

I in relation to the chemical cornposition, 

i hacterud contents, and crop-producing power of 
I two verg acid soils. S. D. Conner and H. A. 

I Noyes. J. Agric. Res., 1919, 18, 119—125. 
j In pot experimontsS on two very acid soils, a yellow 
clay and a black sand, wheat, clover and b^t were 
I grown Avith applications of calcite, dolomite, and 
j magnosito at the rates of 4000 and 12,000 parts per 
I million. Although calcium and magnesium com- 
j pounds were present in both soils, yet the further 
! applications made caused a good crop increase in 
I every case except that of the larger quantity of mag- 
I ncsito on the black sand soil when no growth oc- 
curred. Beets tended to be benefited more by mag- 
I nesium carbonate, while wheat and clover were 
benefited more by calcium carbonate. The ratios of 
I calcium oxide to magnesium oxide which permitted 
growth varied from 2! 1 to 1 !5 on the yellow clay soil 
and from 3*.l to 1 ;4 on the black sand soil. The mag- 
nesium applications increas’d the salinity of the.soil 
solution more than the calcium applications, and 
nitrification also was greater with magnesium. The 
I numlK'ra of bacteria were increased more by calcium 
! in the black sand soil and by magnesium in the 
I yellow clay soil. — J, H. J. 

; Calcium cyanamide and dicyanodianiide as vegeta- 
I lion factors. E. Linter. Diss., Koiiigsberg, 1917. 

I Bi(xl. Zentr., 1919, 48, 414—417. 

I Previous work has shown that dicyanodianiide, 
i which often occurs in crude calcium cyanamide or 
■ may Ik; formcMl by dec-omposition in the soil, is un- 
fitted for the nutrition of plants and is to be 
regnrdcHl as a poison, its prosenc*© resulting in the 
1 diminution of field crops and usually in the forma- 
: tion of characteristic white-tipped leaves. In the 
• oxix'riinents de.scribed, mixtures of dicyanwli amide 
! wlution with soils of <iitferont characters were kept 
j for some days at 3U° C. in presence of carbon 
1 dioxide, the mixtures being shaken for seven hours 
j each day. With sand or clay no deiximposition of 
' the dicyanodianiide occurre<l, so that the deleterious 
! eifect of the coinjKnind persisted until the latter 
! was washed out, this naturally requiring longer in 
heavy, impervious soils than in lighter ones. In 
applying calcium cyanami<le it is, therefore, advis- 
; aide to avoid any proce<lur<‘ which would lead to 
, increast'd formation of dicyanodianiide, for 
instance, spre-ading on freshly ploughed land in the 
; autumn or top-<lressing in the summer. On the 
, other hand, humic soils are capable of ahsorbing 
dievanodiamide so strongly that the poisonou.s 
action gradually disai)pcars, the dicyanodiamide 
iM'ing apparently decomposed, possibly with forma- 
, tion of iH-meficial nitrogen compounds. — T. H. P. 

: Waste Ugiiors from flic potash industry; Action 
,)f and plants. (). Nolte. Landw. 

Jahrh., 1918, 51. 563. Died. Zentr., 1919, 48, 

; 117—426. 

! The residual liquors left after cry.Htallisation of 
1 crude potassium salts contain, in grnis. per litre; 
MgCI„ 390; MgS(>„ 35; CaCl,, 10; NaCl, 9; and 
MgBr,, 1. Those liquors effect, especially with rich 
soils, at first an increase in the crop, bui later often 
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a diminution ; this diminution is more marked when 
the soil is poor in nutrient material and it may be 
mitigated, but not completely counterbalanced^ by 
copious manuring. The amount of nutrient 
material taken up from the soil appears, indeed, to 
be slightly increased rather than diminished by the 
presence of these liquors. The ash-content of the 
crop is increased, more magnesia being taken up, 
although 1% of magnesia, calculated on the dry 
matter, is never reached ; on the other hand^ the 
amount of soda extracted from the soil is diminished 
in presence of the liquor. In the soil profound 
changes are produced by the liquor, interchanj^ of 
bases and liberation of fertilising substances taking 
place. The amount of nitrogen washed out from 
the soil appears to bo diminished and the same is 
the case with the phosphoric acid. Increased loss 
of potash does not occur, except with soils very rich 
in this constituent; with poor soils, indeed, accumu- 
lation of potash is observed. Washing-out of the 
soda is prevented. The most serious effect prodiuxxl 
is the marked de-liining of the soil. The behaviour 
of the crude ])otash salts exhibits certain similarities 
to that of the residual liejuor ; the chemical composi- 
tion of the crop remains, however, normal, the 
absorption of fertilising materials being undis- 
turbed. — T. H. P. 

Human urine and desaccharified sulphite-cellulose 

waste liquors; Plant fertilisation by — T. 

Bokornv. Mitt. Dents. Landw.-Ges., 1919, [IJ. 
Bied. Zentr., 1919, 48, 426 — 430. 

Furthrk experiments confirm the applicability of 
human urine and of sulphite-cellulose waste liquors 
as fertilisers (see this J., 1918, 436 a and 1919> 
218 a). Laboratory testa with wheat, rye, and 
beans showed that urine is injurious when diluted 
to the extent 1:50, but harmless if the dilution is 
1:100 or 1:200. The sulphite liquors produced no 
ill effects when diluted 50 times, or, if previously 
freed from sugar, when diluted 10 times. ^ ^ 

— T. H. P. 


Jludroqen cyanide; Hfject cf on plants. C. 

Wehnier. nio(;hem.-Zeits., 1918, 92, 364 376. 

Green cress is killed wdthin 10 days by 0-24 mgrm. 
of hydrogen cyanide per litre of air. In order to 
achieve the same result with seeds placed in wate.r 
71-3 mgrms. of hydrogen cyanide per litre of air is 
required, although 2375 mgrms . of the poison per 
litre of air ^ -eatly impairs their germination and 
development. (Ireen leaves submerged in water 
are also kilbni hy very dilute solutions of hydro- 
cyanic acid. — S. S. Z. 


yitrates; Vo seedlinifs reduce ? J. Davidson. 

J. Biol, (^hern., 1919, 37, 143—148. 

Seedlings do not reduce nitrates of • external 
media as part of their metabolic processes. 

— J . 0 . D . 


Patent. 

Seeds: Electrification of and apparatus there- 

for. d. J. H. Sturmey, (Coventry, and J. Hewett, 
Hampton, INliddlesex. Eng. Pat. 136,920, 2.1.19. 
(Appl. 84/19.) 

Seed after undergoing the Wolfryn electrification 
process (Eng. Pat. 22,151/13; this J., 1914, 1067) 
is submitted to a preliminary removal of cxce.ss 
moisture in a centrifugal machine, and is then 
lifted to the top of a tow(;r furnished with a seriea 
of inclined planes set alternately towards eatdi 
other. While the se<^d is falling from piano to plane 
it meete an upward current of air which may bo 
heated and dried if necessary. Instead of a tower 
a rotating drum may ho used in which vanes fixed 
to the periphery lift the seed and a current of air 
is drawn through, or the drum be stationary 
and the vanes fixed to a revolving shaft. — J. H. J. 


XVIL-SUGABS; STARCHES; GUNS. 

Sugar cane juice; Colour changes of and the 

nature of cane tannin. F. W. Zerban. J. Ind. 

I Eng. Chem., 1919, II, 1034 — 1036. (See also this 
I J., 1918, 778 a.) 

I It has previously been shown that oxydases and 
: iron are concerned in the colour changes of cane 
I juice. The third factor known to be involved is a 
water-soluble polyphenol which gives a green 
; coloration with ferric salts. This has now been 
! isolated from the juice and is found to be a true 
j tannin derived, like the oak tannins, from catechol, 
i It is precipitated from cane juice by normal le^ 

: acetate, but not by load nitrate. It is soluble in 
' water, alcohol, acetone, and ethyl acetate, and 
practically insoluble in ether, benzene, and chloro- 
i form. Catechol itself is not present in cane juice. 

, — J. H. L. 

' Molasses; Water content of true final cane . 

H C. Prinsen Geerligs. Int. Sugar J., 1920, 
22, 34—40. 

I Van der Linden (Archief, 1919, 1511) has con- 
tinued the oxperimonts previously commenced 
by the author (this J., 1918, 385 a) in order to 
I c.stablish the optimum water content for factory 
j conditions. It was concluded from tho reeults 
I obtained that tho optimum watcu* content 
! is about 15 — 16%, corresponding to a ratio of 
sucrose to water of 100:161—200, a value in rcason- 
, ably ( lose agreement with that previously found by 
I the author. It was also apparent that the consti- 
! tution of some molasses hinders their exhaustion to 
! tho same extent as others which arc more normal 
i in composition, a low ratio between reducing sugars 
i and ash (TO— 3 2), for example, coinciding with a 
I high purity (39® — 43®). In practice boiling and 

crystallisation are frequently not prolonged suffi- 
ciently to permit tho maximum yield po.ssible of 
sucrose to deposit upon the crystals already formed, 
; the result being that after centrifuging when sub- 
j seqncntly the temperature of the molasses falls a 
further deposition of sucrose in tlie form of very 
fine grain 0 (*curs (cf. also Kalshoven, this J., 1920, 
126 a). In general, the procedure that should be 
followed in the factory in order to obtain rnolassos 
from which no further sncros(' can be obtained on 
evaporation is to concentrate the final masscemito 
having an apparent purity of about 60® until it« 
water content is 15 — 16%. After discharging 

from the vacuum pan into crystallisers, the product 
is maintained for at leasts — 4 days in slow and con- 
stant motion, while cooling very gradually, finally 
centrifuging at a temperature of about 45® C. As 
n clunk on this operation it is advisable that the 
final molasses should he examined refractometrically 
(lireetly after separation and also a week later, fol- 
lowing the procedure recently deseribod by 
Kalshoven (/or. r//.),— J, P. 0. 

Lactose; (Catalytic hydrogenation of . J. B 

Senderons. Comptes rend., 1920, 170, 47 — 50. 

In a rejietition of Ipatieff’s work (this J., 1913^ 
107) it is shown that in the catalytic hydrogenation 
1 of lactose in aqneou.s alcoholic solution by means of 
! nickel and nickel oxide, if a weak catalyst is used 
tho action st/ops when the aldehyde group is reduced 
to a r’DjOH group, and tho product lactositol, 
i C.,II,,0„, m.*pt., 78® C. ; [a]^ = + 12-2® in aqueous 
solution, has bwui isolated. On hydrolysis with 
I dilute sulphuric acid it yields sorbitol and ^jalacLise. 

' If a more active form of catalyst is usixl the hydro- 
genation pror'eeds furtlicr and the molecule is split 
, up, the products being sorbitol and dulciw. ^ 

; Vg,cuum-evaporator plant. Corner. Sec I. 
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(Vel). 88, 1880. 


Patents. 

Decolorising carbon. Eng. Pat. 136,873. See lie. 
Sweetening agents. Ger. Pat. 311,213. See 111. 
0.mlic acid from sugar. Gcr. Pat. 310,923. See XX. 


XVIIL-FERMENTATION INDUSTRIES. 

Acid formation hy mmihls and yeasts. F. lloaa and 
H. Leberle. Biwlioni. Zoite., 1918, 92, 170—188. 

The formation of acid by Mycoderma, Oidium, and 
Aspergillus niger in media containing varioa.s carbo- 
hydrates and nitrogenous ingredients lia.s been 
studied. Most of the acid is formed from tlie 
carbohydrates. When, houever, an ammoniuin salt 
of a strong acid forms the .s{)nnv of nitrog«m the 
liberat'd acid suppr<‘ss<\s the formation of acid from 
the carbohydrates. The ammonia productai in the 
fermentation proc-cris from tlie various nltrogenoiiH 
compounds by means of enzymic action greatly 
influences tlie acid formation. The extmit of this 
influence depends on the character of rlie organism 
and the nature of the carbohydrate emploved. 

— S. 8. Z. 

Glycerol formation in alcoholic fermentation ; 

Natural and artificial . C. Neulxu-g and E. 

Ileinfurth. Biociiem. Zeits., 1918, 92, 231 — 267. 
By employing sodium sulphite as “li.xing” agent 
for the acetaldehyde formed in alcoliolic fermenta- 
tion an equivalent amount of glycerol is also pro- 
duced. More than 70 7 , of the tlicoretieal amount 
of acetaldeiiyde is thus fi.xed. The amount of 
acetaldehyde and glycerol iiroduced increases with 
the amount of suljdiitc emjiloycHl. Acetaldeiiyde 
and glycerol are therefore not only hy-produets but 
are formed in considerable quaiuitic's in evrtain 
stages of ahxdiolic fermentation. — S. 8. Z. 

Wines; Blue “ casse ” of . P. Carlos. Comptes 

rend., 1919, 1G9, 1122—1123. 

The blue or ferric ca.sse of wines cannot be 
entirely prevented by the of sulphur j 

dio.xide. The lx‘st treatment consists in the 1 
addition to the wine of tartarie or eitrie acid, the j 
amount to he added varying with the intensity of I 
the evil, and in ordiT to determine it tlie best way 
is to make a preliminary trial by adding 50 grn;s. ' 
I>er hfHdolitre and to increase' the amount, if 
necessary, progressively pp to 1.50 or 200 grms. in ' 
the case of certain wint's. — W. G. 

Sohihle .^far'di : Formation of in selective '• 

nitrogen u.so'ra i/uGoa J tni 7M/)ab/.s-]. F. Boas. ^ 
Ber. bent. Botan. (ies., 1919, .'17, 5(>— 56. Chem. ' 
Zentr., 1919, 90, 111., S8S— 889. ' 

At a certain hydrogen ion concentration soluble : 
starch is formed from many carbohydrates by ! 
Asjiergillns niger. If in a sugar solntion arninonium i 
chloride is consumed as well as aniino-acids b.v the 
fungus, tlio lilxwation of the strongly dissociated 
hydrochloric acid rapidly incroa.ses the hydrogen 
ion concentration giving conditions favourable for 
the fornuition of soluble starch, and the iodine te.st 
affords a means of following tlm sidectivo nitrogen ' 
a?«iniilation. In mixtures of ammonium chloride ■ 
with ammoniuin phosphate and citraUq with amino- 1 
acids and peptone, or with urea, it is tlio 
ammonium chloride which is attacked, that is, the 
mould utilises the least favoiirahh» source of ; 
nitrogen. With mixtures of nitrogenous i iibsiances 
having different degrees of dissociation, the magni- 
tude of the dissociation controls the absorption into 
the cell; this absorption is not regulated by the , 
mould, and is the result of purely physico-chemical ■ 
processes.— W. P. 8. 


Mould spores; Do contain enzymes? N. ajid 

L. Kopeloff. J. Agric. Res., 1919, 18, 195—209. 

I A susFENsioN of the spores of the mould under 
investigation was heated to 6:3° C. to kill the spores, 
! and then shaken with sand to rupture the spore 
; wall. A measured quantity of this BU6j>en8ion was 
! added to a 10% sucrose solution and incubated at 
I 4,5° (J. After 3 hrs. the solution was examined in 
a polarimoter and tc^sted for reducing sugar; a 
decrease in rotation and production of reducing 
sugar were observed. Upon further incubation for 
I and 4 day.s increasing changes occurred. If 
I double the amount of the spore emulsion was taken, 

' the amount of change was increased, and with a 
[ 20 '7 sucrosiH solution the charigtss woro more 
i marked. The above results were obtained with the 
[ spores of A.'ipergdliis niger and sydowi. Aspergillus 
j fiavus and PenieiJIinni expan.sum acted similarly 
! hut nion^ feebly. The suspension of spores after 
I heating at 10C)° 0. had no elfeet on the sucrose 
j solution. The eanso of the changes was therefore 
! an enzyme identical with invertase. The upper 
■ limit of concentration for the sugar solution was 
! tound to be* 18—24%, using a suspension containing 
j 100,000-100,000 spores per c.c. — J. H. J. 

1 Catalase of hacterin. M. Jacoby. Biochem Zeits., 
j 1018, 92, 129—1.39. 

I The catalase of bacteria obtained by the author 
I o1h\vs the same reaction laws as the catalases 
I previously sludiiMl (this J., 1918, 557 a, 667 a). 
j ‘ -8. S.Z. 

; Chinese ang-khak [red rice]. Church. See XIXa. 

Patents. 

; Yea.sts; ]*roerss for stimulating fat-formation in 
— . Kivigsaiissehu.s.s fiir pilanzlieho und tier- 
! ische Ole nnd Fotto, G.m.b.ll,, Berlin. Gor. 
Pat. .307,789, 11.8.17. 

I In the cultivation of yeast incapable of film 
! formation, for tlie purpose of producing fate, tho 
yeast is mairitainoil at tin* surface of the nutrient 
liquid hy means of a dia])hragin, so as to realise 
artirt<'i:illy the conditions of film growth. The 
nutrient liquid may Ix^ charged with oxygen, e.g., 
hy ai'rating it or treating it with hydrogen peroxide 
or per-salts before use,— J. 11. L. 

Yeast ; Process of manufael ure. of pressed — — from 
iroris containing Utile or no sugar. Verein der 
8piritus-Fabrikanten in Deutschland, Berlin. 
Ger. Pats. 314,163- 314.166, (a) 24.0.13, (u) 
25.6.13, (c) 18.7.13, (d) 11.5.15. Additions to Ger. 
Pat. 310,461 (BtH« Fr. Pat. 172,073 of 1914: this J., 
1915, 444). 

(a) The worts are pifi lu'd with mixed yeasts, in 
partii'ular with mixture.s of distillery yeasts with 
myeoderma yeasts. (a) In prej>aring worts by 
transforming the sugars jnesent into acid (lactic 
ar id), alkalis ar<‘ mhhMl to combine with tho latter. 
When the ar idification process is comjilete the 
lactic acid is liherat(;d hy nirsins of an organic acid, 
and tin- worts are suitably diluted, (c) Worts may 
he preparerl hy suhj<'eting to the acidification 
pr-(K:ess waste licjuors from the inanuf.acture of 
cereal stareh, or lirjiiors actually containing starch 
ill ungrdatinisr'd statr*. tin* starcli being afterwards 
rw’oven'd from the acid liquors and the latter 
employerl for yeast production, (n) The acidified 
worts are treatr'd with sugar and inorganic 
ammonium salts in such f|Uantitics that the lactic 
iM.dd (h'stroyrxl hy the yeast is replaced by tho 
mineral acid liberated by tho assimilation of 
ammonia. A mixture of sugar and inorganic 
ammonium salts with lactates may be employed for 
yeast production, the mineral acid Hheratod from 
the ammonium salts setting free lactic acid from 
the lactate for tho use of tho yeast. — J. H. L. 
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XIXA.--F00DS. 

Milk; Influence of the acidity of on the 

velocity of inactivation of the peroxydase by heat. 
A. Bouma and W. van Dam. Biochem.-Zeits., 
1918, 92 , 385—397. 

The influorico of the hydrogen ion concentration on 
tho inactivation of the peroxydase in milk at 70*55° 
C. was studied. At 70° C. pn is 21—3 times higher 
than at the ordinary temperature. Tho addition 
of so much lactic acid to tho milk as was just 
insuificient to curdle it on pasteurisation had no 
effect on the velocity constant of the inactivation 
of the (nizyine at that tf'inpcrature. On the other 
hand, tho addition of sodium hydroxide and 
ammonia greatly accelerated tho destruction of 
the peroxydase. This confirms tho observatioms 
previously made hv Zilva (this J., 1915, 98). 

— s. s. z. 

Lactone in nUered milk; Estimation of . E. 

Hildt. Bull. Soc. Chim., 1919, 25, 617—621. 

A MORE detailed account of work already published 
(.see this J., 1919, 51 a).— W. G. 

Butter; New method for detecting adulteration in 

and fur cstimatinfj fats of the coconut 

trroup. G. van B. Gilmour. Analyst, 1920, 
45, 2—7. 

A METHOD for distinguishing between butter fat 
and faU of tho coconut group has be^n b.'ised on a 
fractionation of the volatile fatty acids into two 
groups according to their solubility in saturated 
brine. Twenty gnus, of the filtered fat is saponi- 
fied, and the volatile fatty acids distilled as in 
Blidifcldt’s method and using his apparatus (this 
J., 1919, 150 t). The di.stillato is neutralised 

with iV/10 sodium liydroxide solution, a correetion 
of 0'4 c.c, being made for the blank deUirniination, 
and the neutral soap solution is treated with a 
quantity of N j \0 sulphuric acid equal to that of 
the sodium hydroxide used (T -i- 0*1), and then 
with 61 grins, of pure, dry sodium (tiloride whicli 
is neutral to phenol phthalein. The flask i*; c1os<m1 
and shaken, the contents made up to 200 c.e., and 
filtered, and 190 c.c. of the filtrate titratc‘d with 
iV/JO swlium hydroxide. The number of c.c. ro- 
auired, multiplied by 'j';, and 0*4 (for a blank) 
deilucted from the product repre.senis the soluble 
volatihi aci hs (8), wliilst T-S represents the in- 
soluble volarh ' acids (I), The variations observed 
in the case oi 12 samples of butter fat were: — T 
from 26*0 to .33 0; 8, from 20*0 to 23*5; and 1 from 
5*0 to 9‘5. Six samples of coconut fat gave: T, 
19*5 to 22*5 ; 8, 1*3 to 1*8; and 1, 18*0 to 20*7. Six 
samples of palm-kernel fat gave: T, 12*0 to 14*0; 
8, 1*0 to 1*3: and 1, 11*0 to 12*7; and a. sample of 
baba.ssii fat gave; T, 14*3; 8, 1*2; and I, 13*1, 
Using average figures for pure butter, coconut, 
and palm-kernel fats, tho following equations 
enable the per(.‘cntago of any one of the three fats 
in a mixture to Ikj calculated directly; — 

(1) Per cent, butter fat = 4*678 -0*351 = x. 

(2) Per cent, coconut fat = 5I-0*38a:, 

(3) Per cent, palm-kernel f.at = 7*091 -0*59a:. 
Results obtained with mixtures containing arachis 
oil in addition to tho above fats are also given. 

— C. A. M. 

Cereals; [Determination of ] moisture content of 

. O. A. Nelson and G. A. Hulett. J. Ind. 

Eng. Chem., 1920, 12, 40 —15. 

The method describtal is a modification of that 
used previously by Hulett, Mack, and Smith (this 
J., 1918, 2^10 a) for the determination of moisture 
in coals (see also Mack and Hulett, this J., 1917, 
378), and consists essentially in heating the 
material in a very high vacuum produced by a 
Topler pump for definite periods of time. The 


tem^ratures employed ranged from 100° to 
237° C., and the gases other than water vapour 
(this was frozen in the receiver surrounded with 
solid carbon dioxide) evolved at the higher temper- 
atures were collected. It was thus possible to 
ascertain to what temperature and for what length 
of time a substance could be heated without yield- 
ing an appreciable amount of water due to decom- 
position. For cereals and cellulose the heating 
may bo continued for 5 hrs. at 184° C. without 
appreciable decomposition. — W. P. 8. 

Ang-khak \_red rice '] ; Experiments on the manufac- 
ture of Chinese in the United States. M. B. 

Church. J. Iiid. Eng. Chem., 1920, 12, 45-46. 

Chinese red ri(x>, or ang-khak, is obtained by 
inoculating moist rice grains with tho fungus 
Monnscus purpurcus, Went. ; after a short time, 
the grains are impregnated with mould hyphiB 
which produce the red colour. The red grains are 
readily crumbled lictwecn tho fingers and impart 
a clear carmine colour to any moist food substance 
to which they are added. Mona sens purpureus. 
Went., although utilised in this way only in China, 
has been obtained in America from ensilage ana 
“ freckled " codfish. All strains of the fungus are 
not adaptetl to the production of red rice, since 
c.ich varies in its physiological activity, its action 
on ric*e, and the “ richness ” of the colour it 
produces. — W. P. 8. 

1 V if amines of green foods. T. B. Osborne and L, B. 
j Mendel. .1. Biol. Chem., 1919, 37, 187-200. 
i Spinach, cabbage, alfalfa (lueorne), clover, and 
I timothy |)lants are not very rich in the water- 
soluble vitamine, but constitute valuable sources 
j of the fat-soluble factor. — J. C. D. 

; Foods; Influence of high temperatures and dilute 

! (ilkalis on the anfi-neuritic properties of . 

I A. L. Daniels and N. I. McClnrg. J. Biol. 

! Chem., 1919, 37, 201—213. 

I The authors do not agrcM' with McCollum and Sim- 
: monds (this J., 1918, 134 a) and Chick and Hume 
i (this .J., 1918, 17 a) tliat the anti-neuritic vitamine 
I is very unstable. They contend that no great dopre- 
! ciation in the value of foods takes plac^e during the 
I usual processes of canning. — J. O. D. 

I Jams, preserves and marmalade; [Determination 

I of] insoluble solids in . C. A. Clemens. J. 

i Ind. Eng. Chem., 1920, 12, 48 — 49. 

I Twenty grms. of tho sample is mixc'd with 100 c.c. 
j of water, boiled for 5 mins., and filtered through 
j an alundum crticible to which suction is applied. 

I The insoluble residue is washed with boiling water, 

I then with alcohol and ether, dried, and weighed, 
j — W. P. 8. 

j Coconut {(Joco.s nucifera) ; Clobulin of . C. 0. 

.Tohns, A. J. Finks, and C. E. F. Gersdorff. J. 

I Biol. Chem., 1919, 37, 149—153. 

! A DETAILED method for the preparation of the 
' globulin from the coconut is described. Tliis pro- 
I tein contains a. fairly high percentage (15*92) of 
; arginine. — J. C. D. 

1 Jack bean; Clobulin of . ,T. B. Sumner. J. 

! Biol, (fliem., 1919, 37, 137—142. 

' The - nthor jdescrihes three globulins which he has 
j isolateni from this bean. Two are obtainable in 
I crystalline condition. (Sec further, ,T. Chem. 8oc., 

I 1920, i., 210.)— .). C. D. 

i Alfalfa [lucerne]; Losses of organic matter in 

I making brown and black . C. O. Swanson, 

I L. E. Call, and S. C. Salmon. J. Agrio. Res., 

1919, 18, 299—304. 

When partially wilted lucerne is stacked without 
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curing it undergoes fermentation producing brown 
and black hay. Analyses of samples from a stack 
of this nature were made for ash, protein, fibre, 
and extract, and compared with similar analyses 
of the original lucerne. It was found that about 
two-fifths of the organic matter had been lost, and 
that further losses took place on furtlier standing. 
Feeding experiments were made with the brown 
and black material, which showed the blac'k liic<?rne 
to be very inferior to the brown and to sound 
lucerne as a food for cattle. — J. H. J. 

Sunflower silage. R. E. Neidig and L. E. Vance. 

J. Agric. Res., 1919, 18, 325—327. 

A CROP of sunflowers was made into silage and 
examined after four months’ storage. At a depth 
of 9 ft. the colour and o<^lour of the silage wej’o 
very good, and the amount of volatile acids, cMefly 
aooUc acid, was 3'79%, and of lactic acid 3 45/ of 
the dried sample. The average amount of mois- 
ture was 78*5%, ash 2-4%, protein 2-4%, fibre S'H/,, 
nitrogen-free extract 9'8%, and ether extract 1'1%. 

— .1. H. J. 

Pentosans; Modification of the phenylhydrazine 

method of deternuning . P. Menual and 

C. T. Dowell. J. Jnd. Eng. Chem., 1919, H, 
1024—1025. 

PiiENYLHYDRAZTNF. may be determined, like hydr- 
azine (see Ebler, this J., 1905, 1257), by interaction 
with ammoniacal copper sulphate solution and 
measurement of the volume of nitrogen cvolv^. The 
authors applied this reaction to the determination 
of pentosans, to avoid the use of phloroglucinol, 
which is now difficult to obtain ; the amount of fur- 
fural produced was found by precipitating with a 
known excess of phenylhydrazine, filtering, and 
determining the excess of phenvlhydrazine in the 
filtrate. As chlorides interfere with the action of 
the copper reagent the original ma^rial was dis- 
tilled in presence of suliihuric acid instead of 
hydrochloric acid, the volume of licpiid in the fla.sk 
being kept practically constant by addition of 
water from time to time. An aliquot part of the di.s- 
tillato was treated with a known excess of phenyl- 
hydrazine and agitatisl for the required period 
by bubbling carbon dioxide through it. After fil- 
tration, an aliquot part of the filtrate (50 c.c.) was 
intro<luce<i by means of a dropping funnel into a 
^50 c.c. Fresenius nitrogen bulb, which had been 
previously filled with a 10% solution of ammoni- 
acal copper sulphate and heated to expel the air. 
A 100 c.c. burette wa.s coiyiected to the tube of the 
Fresenius bulb, and a glass tube nrovided with a 
stopem^k connected the nock of the bulb to a vSehiff’s 
nitrometer containing .sulphuric acid. The 50 c.c, 
of filtrate was introdueixi into the bulb through 
the dropping funnel by closing the cock lending to 
the nitrometer and lowering the burette. The bulb 
was then heated to keep the reaction mixture near 
the boiling point until the reaction was complete. 
From the volume of nitrogen obtainerl the excess 
of phenylhydrnzinc used wa>- ealculate<l. In 1 grm, 
of a sample of sorghum 0‘1526 grm. of pentosans 
was found by this method and 0*1523 grm. by the 
phloroglucide method ; with two other samples still 
smaller difTerences were obtained. The time occu- 
pied in making a determination of the excess of 
phenylhydrazine in the filtrate from tlie hydrazone 
was 20 mins. — J. H. L. 

Citric acid. Broeksmit. See XX. 

Patents. 

Feeding stuffs from marine plants [sea. reed] and 
processes for manufacturing the .same. 1). Cron- 
sioe and H. F. Warnecke, Stockhohn, Sweden. 
Eng. Pat. 121,29.5, 5.12.18. (Appl. 20,197/18.) 
Seaweed is washed, treated with steam under pr©.s- 
811 re, pressed, dried under reduced pressure, and 


I ground ; the expressed liquor is concentrated at a 
I low temperature under reduced pressure, the 
crystallised salts are separated in a centrifuge, the 
liquor added to the ground cake, and the mixture 
' again dried under reduced pressure and pres^ 
' into cakes. The product contains, approximatlely, 
water 5, proteins 13, digc.stible carbohydrates 67, 
fat 1, cellulo.se 9, and mineral substances 5%. 

— W. P. S. 


Margarine or the like; 
manufacture of — 
Southall, MiddU«ex. 


Apparatus for use in the 
— S H. Blichfeldt, 
Eng. Pat. 135,939, 4.12.18. 


(Appl. 20,079/18.) 

In the manufacture of margarine ^ 

methods described in Eng. 

1913 (this J., 1913, 921 ; 1914, 88.3), the heating or 
working of the material may be canied out in a 
rotating drum mounted on an inclined axis, the 
outlet being at the lower end. Moans are provided 
for adjusting the degree of inclination of the axis. 


Fond prodiiH containinp cocoa P. pstner^, Paris. 

Kiif?. Pat. i;?t),20.5, 14.9.18. (Appl. 14,970/18.) 

A MIXTURE of cocoa and non-caramelised concen- 
traU'd sugar-lKvt juice from which substances 
having an unpleasant ta.ste and odour have W 
removx.d (sA*e Eng. Bat. 135,2.3.5; this J., 1920, 76a); 
the mixture may be flavoured with vanilla, cinna- 
mon, etc. AV/ P. 8. 

Foodstuffs; Animal [from garhage]. F. W. 

(lee, ilarrow. Eng. I^it. 130,237, 7.12.18. (Appl. 
20,303/18.) 

A MIXTURE of vegetable and animal or fish offal is 
heak‘d at 250<^-200« F. (121«-127° C.) in a steam- 
iacketed pan until the moisture content redu^d 
to aljoiit 30/ ; the mass is then mixed with 
of its weight of farinai'cous material (e.g., 

\ 1 i-U,, i V 4 , 1 f.-k in nnU’Piil — W 1* . O. 


Animal waste; Vroce.^s for treating nitrogenous 

K. 0. R. Marks, London, rrom C. r. 

Hildehrandt, Hamburg, Germany. Fng Pats. 
(A) 136,8.53 and (n) 130,854, 14.11.17. (Apple. 
10,7li) and 16,736/17.) 

(a) a MixTi’RE of 300 parts of water and 80 parts 
of hydrochloric .acid (sp. gr. 1*15) is heated in a 
digester, and KK) parts of hair, cartilage, etc. is 
gradually added. The mas« is agitated at 100 — 
110'^ C. for thrie hours. It is then neutrali.sed with 
soda and concentrated in a vacuum, (a) In order 
to effect the removal of any substauces which 
would impart .a had smell to the finished pioduct, 
the raw material is extracted with ether or other 
fat solvent, or it may he subjected to the action of 
live steam. The same effect ni ay be prodiieed by 
submitting the solution obtained by treatment of 
tlie wasU* with acid in the digester to a tborough 
Imiling. The products arc similar to meat extracts. 

— J. H • J- 


t 


Fruit j}iices; Process for 
HielnT, Bpokane, Wash. 
10.12.19. Appl., 21.10.18. 


treating . G. F. 

U.vS. Put. 1,325,094, 


The juice ic jiassed through a preheater into a 
sterilising vessel provided with a stirrer; on leaving 
the sterilising ves.scl the hot juice eirculaU^s through 
a jacket .surrounding tln^ preheater, thus heating a 
fresh ijuantity of juice in the latter, .and is then 
drawn off, cooled, and stored.— W. P. S. 


Jiread; Manufacture of leavened . H. A. Koh- 

man, R. Irvin, and R. .1. Cross, Pittsburgh, Pa., 
Assignors to The Ward Baking Co., Now York, 
U.S. Pat, 1,325,327, 16,12.19. Appl., 11.2.19. 

A SUBSTANCE Containing diastntic and proteolytic 
enzymes, produced by the action of a fungus on 
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carbohydrates and proteins, is added to the yeaat, 
floor, and other ingredients of the ^ g 

Meat extract and the like.; Preparation of . 
Chem. Ges. Rhenania, Wevelinghoven. Ger. 
Pat. 315,365, 6.2.17. 

Gaubon dioxide, under pressure if necessary, is led 
into the autoclave or other vessel during the ex- 
traction. By this procedure the formation of 
ammonia and decomposition of degradation pro- 
ducts of the proteins is reduced, and an extract is 
obtained with an increased content of amino-acids; 
this has an important influence on the taste and 
smell of the extract. — D. F. T. 

Jiean flour; Process of deodorising and decoloring 

. Y. Yamamoto, I. Miziisawa, and T. Kano, 

Kobe, Japan. Kng. Pat. 136,775, 24.6.19. (Appl. 
15,904/19.) 

See U.S. Pat. 1,314,298 of 1919; this J., 1919, 842 a. 

Cheese; Process of sterilising and an improved 

product produced, by such process. J. L. Kraft, 
Chicago, III., A.ssignor to J. L. Kraft and Bros. 
Oo. Reissue 14,777, 23.12.19, of U.S. Pat. 
1,186,524, 6.6.16. Appl., 18.10.19. 

See this J., 1916, 861. 


XIXb.-WATER PURIFICATION; SANITATION 

Bacterium, coli; Detection of in drinking 

water. J. W. do Waal. Pharni. Weekblad, 1919, 
56. 106.5 - 1070. 

Diveu.stty of ojnnion exists in regard to the uni- 
versal distribution of coli bacilli in drinking water. 
To some extc'iit the varying experienc'es may be 
exjilained by the different nu’thcMls of examination 
employed, as also by the amouiitrt of the samples 
tested. Further, there is not complete uniformity 
of opinion in regard to some .subsidiary characteris- 
tics of B. coli, such as indole formation. The chief 
property distinguishing this bacillus is the decom- 
position of lactui-ic with formation of gas and acid. 
The breaking nj) of the (h'xtrose molecule at 37° C. 
is not confined to fi. coli. Tests were carried out 
with a (Miltnre in which ox gall was used instead of 
sodium taurocholate, and a solution was made of 
Iieptone 1'/', lactose 0 57 , ox gall 3%, and litmus 
solution 2‘/ ' . The isolation of the bacilli was 
effected by uk ans of the same jireparation, with the 
addition of agar, and the test Ava.s completed in 
96 hours.- W. J. W. 

Seicage jnirified by the activated sludge process; 

Bacterial flora of . P. Conmiont and A. 

Rochaix. Cornptes rend., 1920, 170, 75 — 78. 


chiefly of hexamethyl- and pentameihyl-p-rosaniline 
hydrochlorides with a small amount of the tetra- 
methyl compound and lower homologues. The 
selective bactericidal action of Gentian Violet is no 
greater than that of its component dyee and 
I Gentian Violet has no advantage over these in 
! selective or differentiating power. Organisms 
I which were gentian ixisitive wore also gram positive 
I and vice versa, the fitriicture Ixith of the dye and 
the organism being important factors in the 
selective action. The conctmtration of the dye is 
an important factor in determining its power to 
kill an organism. Not one of the dyes examined 
wae effective against B. suhtilis in dilutions greater 
than 1 in 100,000. B. mycoides was killed, how- 
ever, by Malachite Green at a dilution of 1 in 
100,000, hy rosanilinc at a dilution of 1 in 200,000, 
and by Gentian Violet or either of its two principal 
components at a dilution of 1 in 300,000. The basic 
nitrogen groups appear to ho the reactive groups 
and their action is intensified by substitution of 
methyl for amino hydrogen. — W. G. 

Timber and plants; Laboratory tests on the value 

of preservatives for , and a new solution for 

spraying plants. R. Falck. Z. angew. Botanik, 
1919, fll and 12]. Chcm.-Zeit., 1919, 43, 
Rep., 313. 

Pure cultures of wood -destroying fungi were culti- 
vated on a broth-wort-agar medium, and the rate 
of growth was measured aixnirately for different 
c*oncentrations ; portions of the cultures were them 
added to wood impregnated with various preserva- 
tives to determine the efficiency of each as a means 
for protecting the wood against the fungi. Only 
strong preservatives in high concentration were 
found to be sufficiently reactive ; sodium fluoride, 

2.4- dinitrophenol, d in iitro-o-c resol, and mixtures of 

8.5— 95 parts of sodium fluoride with 15 — 6 parts 
of the dinitrophenol or ninitro-o-cresol, were found 
to bo among the most efficient. These preservatives 

I however, particularly sodium fluoride, when used 
in dilute solutions, have very little effect upon the 
I spores of saprophytes and parasitic fungi. Copper 
hvdroxide, also, which is much used for spraying 
plants, is of no use for the preservation of wood. 
The author recommends a 10% “ resinol "-lime or 
“ resinol "-magnc'si.a spray liquor. Fither of the 
liquors can lie applied readily to any parts of 
plants. They are freshly prepared for use by 
adding either 300 c.c. of calcium chloride .solution 
(sp. gr. 1’14) or 125 grins, of magnesium sulphate 
in 5 litres of wator to ^00 c.c. of a concentrated 
alkaline solution of “ resinol " in 6 litres of water, 

I 3'he experimental work has all been carried out in 
; the laboratory, and the results have yet to be tested 
[ in actual practi(>e. — L. A. C. 


There is a con.siderable reduction of the microbial 
flora in the activated sludge pi-ocess of sewage 
purification. One sample examined before purifica- 
tion contained 202,500,000 microbes per c c., nnd 
only 67,587 after purification. The other sample 
only examined after purification contained then 
58,600 per c.c. All tlio microbial spec.-ies left after 
purification Avere aeixibic, no strictly anaerobic 
organisms lx*ing left, and thus apparently all the 
putrefactive organisms are de.stroycd. In both 
cases the flora remaining was very simple, only 
seven species being isolated and, of these, five were 
oliromogenic. The purifie^^ effluent does not appear 
to contain either B. coli or any other known 
pathogenic organism. — W. G. 

Gentian Violet: its selective bactericidal action. 

M, L. Crossley. J. Anier. Choin. Soc., 1919, 41, 

2083—2090. 

Commercial Gentian Violet is a mixture of eqTial 
parts of dextrin and dye, which latter consists 


Chloropicrin ; Comparative action of on the 

weevil and the friholium. G. Bertrand, Broeq- 
Rousseu, and Das.sonville. Cornptes rend., 1919, 
169, 1428—1430. 

The tribolium is much more resistant than the 
weevil to the action of chloropicrin and this affords 
a means of .separating the two parn.sites. This 
applies both to the isolated parasites and when 
they arc present in maize. — W. G. 

Patents. 

TTdfcr; Process fnv separating air and other gases 

from. . C. Hiilsmeyer. Diisseldorf-Grafon- 

herg. Ger. Pat. 314,336,“ 3.7.14. 

A FILTER-BED foT removing air and other gases from 
water consists of a number of loosely packed layers 
of iron borings and Avood or animal charcoal 
arranj^ed alternately. Compared with the same 
quantity of materials arranged as a single layer of 
iron borings with a layer of charcoal on top, the 
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series of alternate layers is more efl&cient does not 
exhaust so rapidly, and is more readily cleaned. 

— L. A. C. 

Sewage sludge; Method of concentrating . 

J. Grofismann, Manchester. U.S. Pat. 1,325,787, 
23.12.19. Appl., 6.10.14. 

See Eng. Pat. 22,778 of 1913; this J., 1914, 981. 


XX.-ORGANIC PRODUCTS; MEDICINAL 
SUBSTANCES: ESSENTIAL OILS. 

Nicotine; Quantitative hioJogical method for the 
estimation of H. Fiihner. Piochoni.-Zeits., 
1918, 92, 355-364. 

By means of the (‘ontraetion produced by tlie action 
of nii.'otine on tlic plain muKc4c of the kveh, it is 
postiiblo to e.sti?nato quantitatively O'Ol mgrm. of , 
the alkaloid. Tlio myograjih of the nicotine soln- j 
tion of unknown strength is {onipared with that of 
a solution of known strength. — S. S. Z. | 

! 

Phgsostigmine ; Toxivologivid. detection of . II. : 

Fiihner. Biocheni.-Zeits., 1918, 92, .347 — .355. i 

Quantities of () ()05 — ()‘()1 mgrin. of idiysostigmino . 
can bo detected by moans of the biological eye- ! 
reaction in the cat. The author find.s that in the | 
case of the plain mu.scle of the leech minute (pianti- ; 
ties of physotsligminc in the presence of acetyl- I 
choline increase, the contraction of the muscle ' 
brought about only to a small extent by acetyl- | 
cjliolino alone. By this joint action of the two drugs 
on the muscle of the b'ceh O’OOOl mgrm. of^ physo- : 
stigmiue can bo detected with certainty. — S. S. Z. 

Digitalis; Pharmacology of compounds resemhling 

in their activity. M. Walter. Bioehem.- i 

Zeits., 1918, 92, 267-282. I 

The diffuflibility, electrical charge, adsorption, and 
the roversibilily of the action on the heart oi com- 
pounds resembling digitalis in their activity were . 
studied. No connection between tlu'se properties 
could bo cstabli.shcd. — S. S. Z. 

Polygonaceae : Properi ics of the ■ — . [Jtetermina- 
tion of hydro.ryanthraiiuinone derivatives.^ A. J. 
Steenhauer, Phnrm. Wt*ckblnd, 1919, 56* 1084 — 
1101. 

The botanical structure of the leave.s of various 
plants of the Polygonum order i.s <les(‘rilH‘d. Their 
chemical components have been investigated to a 
limited extent oidy. Tlie author gives methods for 
extraction of tli<’>c. A iithra«juinone derivatives are 
found ill several specie-^. For tho estimation of 
hydroxyantliraquinone derivatives a colorimetric | 
method' is most suitable; O'G grin, of powdered j 
mat<irial is boiled for 1 hour in an Krlenmeyer fl.ask | 
with a rcHiix condenser wiili 15 c.c. of diluie .sul- ‘ 
nhuric acid. After cooling the mixture is trails- ; 
terred to a flask of 125 e.c. capacity, 90 c.c. of 
benzene is added, and the mixture is well agitat«*d 
for .3 hours; 3 grtiis. of tragacauth powder is then 
added, and after again shaking, 75 c.c. is filtered off , 
f-0'5 grm. material) ami sliakon with 5 T polas- , 
Hiiini hydroxide. 3'lie liijuid is made uf) to a .suitable ' 
volume, filtered, and its. strength determined by : 
comparison with a solution of emodine in 5 pntas- , 
fiiiim hydroxide (1 ; 1,000,000) or a solution of nickel . 
(l:250,()(X)).— W. J. W. ; 

Balsams; Emniination of various . L. van ! 

Itallie. Pharm. Weokblad, 1919, 56, 1185--1201. 

The authors have collected, and themselves con- ' 
tribute, many data in regard to mimerou.s balsams, . 
including balsanium copaivcp, balsamum tolutanum, ! 


balsamum peruvianum. Their reactions and pro- 
perties are tabulated and discussed at some length, 

—W. J. W. 

I Toxins and their antitoxins; Mutual precipitation 

! of . Application to the titration of anti- 

; diphtheric and untitetanic sera. M. Nicolle, E. 

I Debains, and E. Cosari. Coinptee rend., 1919, 
169, 1433—1434. 

I The U'chnique is as follows : Tho fdtrates of the 
j diphtheric and tetanic cultures are saturated with 
j anhydrous sodium sulphate, the precipitates ob- 
I iained being dried in vacAio over sulphuric acid and 
I nxlueed to homog<‘neous powders. 0'8 grm. of the 
I powder is dissolved in 10 c.c. of distilled water and 
mixed with an equal volume of a previously melted 
! 10% solution of gelatin in “ physiological water.” 

' The mixture is dislributed in a number of test- 
i tubes, 1 c.c. in each, and cooled in an ice-chest. To 
‘ these tubes in series is added 1 c.c. of the antitoxic 
.serum at varying dilutions, 1/20, 1/50, 1/100, etc. 
After two hours at tho ordinary tmnperature the 
tubes are examined, a positive result being in- 
dicated by the appearance of a white* disc at the 
junction of the gelatin and the serum. It is im- 
portant that the toxic solution and tho serum 
should l)()th he absolutely limpid. Aniidiphthcric 
sera containing .300 uniU per c.c. and .antitetanic 
s(‘ra (‘ontaining 4000 units per c.c. both give posi- 
tive results at a dilution of 1 /50. — W. G. 

llalogenafion MX. Itcplncement of sulphonic 
groups by chlorine and the preparation of 
organic ehloro-derivutives. 11. L. Datta and 
11. K. Miller. J. Amcr. Chem, 8oc., 1919, 41, 
2028 -2038. 

When chlorine i.s pas.sed into an aqueoius solution 
of a sulphonic acid the sulphonic group is readily 
replacetl by chlorine with very good yii'lds. In 
some eases additional chlorination occurs. Aromatic 
compounds, which in addition contain a hydroxy 
group <'xhil)it a special facility for this change, and 
the saiiK! has also licon found true of amino com- 
pounds, such as tho nitroanilincs. (8co further 
.1. Chem. Soc., 1020, i., 157.)--W. G. 

Sulphonic group.s: lieplaeement of by nifro 

groU]>s by -means af nitrous gases. R. L. Datta 
and P. 8. Varma. J. Amer. Chem. 8oc., 1919, 
41, 20.39—2018. 

The sulphonic groups in aromatic; compounds may 
be very easily replaced by nitro groups by the action 
of nitrous gasc'S. In tho course of the action more 
nitro groups frccpienily enter with the formation of 
highly nitrutcnl compounds. The action is generally 
ellVcU-d in acpieous solution, the nitrous gase.s 
bcMiig passed in to saturation, and it may imme- 
diately follow the sulphonation without tho pre- 
liminary isolation of tlio sulphonic acid. Many 
nitrations wliifh cannot brought alxmt at all by 
nitric acid can be readily accomplished by this 
nu'Diod. In g<‘neral, aromatic compounds which 
are alrc'ady suhstitiiUsl by hydroxy groups or by 
halogens readilv undergo this replacement of tho 
sulphonyl group hv i\. nitro group, in some cas<\s 
more nitro groups ent(‘ring the ring in suitable 
positions. In the case of the hydroxycarhoxylio 
acids both the carboxyl and tho sulphonyl groups 
are replaced by nitro groups. If, however, the 
compound docs not contain eitlicr substituted halo- 
gens or hydroxyl groups, replacement of tho sul- 
phonyl group does not take place at all. Thus, ben- 
zom'siilphonif acid is not affected by treatment 
with nitrous gases. — AV. G. 

Nitrou.s esters and nitro compounds ; Direct con- 

vr.rswn of into nitriles by catalysis. A. 

Mailho and M. L. Bellegardo. Bull. Soc. Chim., 
1919, 25, 588—693. 

By passage of their vapours with hydrogen over 
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reduced nickel at 300® C., or a slightlv higher tem- 
perature thcT nitrites (isoamyl, propyl, and heptyl) 
and nitro-compounds (nitrometnane and nitropen- j 
tane) examined were converted into the correspond- I 
ing nitriles. The change is not complete, as a cer- j 
tain amount of amine, which escapes dchydrogena- j 
tion, passes over, and in the case of the nitrates a i 
portion of the ester undergoes hydrolysis by the j 
water formed, giving the corresponding alcohol. 

’ ^ — W. G. 

Amines; lodination of aromatic by means of 

iodine and persulphate. K. Klbs and H. Volk. 

.1. prakt. Chem., 1919, 99, 269—275. 

Very lirniU'd success has attended the application 
of this method (this J., 1913, 766) to aromatic 
aminos and their acyl derivatives. The yields of 
2-iodo-p-toluidine, 2-iodo-p-nitraniliTie, and 2.4-di- 
iodo-o-nitranilino were good; of 2-iodo-p-toluidine 
and 2-iodo-sulphanilie acid moderate; of 2.4-di- 
iodoaniline (accompanied by 2 ^-iodoaniiino), 2 )-io<lo- 
acetanilide, and 3-iodo-p-bromoaniline poor. In- 
dcifinito products were obtaine<l in other cases, 
Iteference is made to unpublished experiments in 
which exc('llent results were obtained with anisole | 
and phenetole. (Sec further J. Chem. So(!,, 1920, i 
i., 151.)—,!. K. 

Veromd, luwiual, and proponal; Microchemical , 

reactions of . L. van Ttallie and A. L. W, E. 

van der Ve('n. Pharm. Woekblad, 1919, 56, 1112— i 
1117. 

If small traces of veronal (diethylbarbituric acid), 
luminal (pbenylinethylmalonylurea), and proponal 
(dipropylbarbitiiric acid) are present in urine they 
may be isolated by treatment with lead acetate and 
hyrirogen suipbide and obtained in a form suitable 
for identification by sublimation. Moiux'linic 
crystals of veronal are obtained when its soilium 
hydroxide solution is treated witn an acid, pota.s- , 
Slum bichromate, or ammonium phosphate. Lead 
acetate gives an aTnorj)hous mas.s which beconu's , 
crystalline on boilinr. An irre;';ular crystalline | 
mass of compound crystals is obtained by addition ' 
of a.mniofiiacal silver nitraU', and similarly, v<,ronal : 
thallium crystals are produced by treatment of tho | 
solution with thallium nitrates Luminal and pro* ; 
ponal ba^'c been separated in tho free state only. . 
Ammonium phosphate causes their separation as ; 
drops, which 'cry slowly accpiire a cry.stalline state. ; 
Tiuminal and f. ’oponal crystals jirobably belong to I 
the rhombic c:la^-.-~W. J.'W. ‘ ; 

Jh'ea and h i/pohrom ite. L. Tjcscmur. J. Pharm. 
Chilli., 1919, 20, 305-314, 313—351, 371—381. 

A niTTrcAL examination of the reaction between ' 
urea .and alkaline hypobromite solution shdwcd that 
there is always a deficit in the quantity of urea 
found, whether it be calculated from the volume of 
nitrogen lilierated, the carbon dioxide formed, or ■ 
the hypobromite used in the reaction. The larger i 
the proportion of free alkali to urea tho sm.allor is | 
the deficit, but tho theoretical yield is never ob- | 
tained. 3'bc loss appears to be duo to the con- j 
version of a small portion of the urea into sodium ; 
cyanate. — W. P. S. I 

i 

Gvaiarol; Specific yravity of . J. Cofman- | 

Nieoresti. Pharm. J., 1920. lOI, 26. j 

Various samples of guaiae< 1 bad sp. gr. ranging j 
from PHI to 1130 at 15® C., whereas the B.P. i 
standard is P16 — P20. The value given by the TI.S. ! 
PbarmacopoMa is PllO — I’ll 4 at 25° Ch, wdiikt i 
other authorities give values ranging from I'HG — 
1*143. The most correct value i.s probably P143 
(Behai and Cboay, this J., 1893, 618), which was 
obtained Avith synthetically prepared guaiacol. 
Since the commercial product is largely prepared 


from cresol, and will probably contain traces of 

f )henol, which are difficult to remove, a somewhat 
ower sp. gr. than 1*143 should be permissible. 

— C. A. M. 

Acrolein; Stahilisaiion of . V. Stahilising 

action of substances with, a phenolic group. C. 
Mourcu, C. Dufraisse, P. Pobin, and J. Pougnet. 
Compt/cs rend., 1920, 170, 26—31. (See this J., 
1919, 923 a; 1920, 42 a, 82 a.) 

Of the monobydric phenols examined a naphtbol 
shoAved tlie strongest stabilising action. The 
presence of additional hydroxy groups in the 
nucleus caused a notable increase in the stabilising 
power, except Avlieii two hydroxy groups were in 
the meta position to one another. The methyl 
ethers .ind the acetyl doi-ivativcs of the j)henol8 did 
not show any .stabilising action, and tliis is also true 
of mono- or polyhydric alcohols. The property is 
thus peculiar to the plionolio group as such. Tlie 
.stabilising poAver of the liydroxybenzoic acids was 
intermediate between that of benzoic acid and the 
corj'esponditig phenols. Not only do the phenols 
and particularly the polyphenols inhibit the forma- 
tion of in.soluble resin (disacryl), but they also 
exert si strong inhibiting effect against tho forma- 
tion of soluble resin, even Avlieri the phenola are 
only present in tlu? acrolein to the extent of 1 in 
•lOOO. - -W. (L 

Citric acid; Detection of free and combined/ • 

T. C. N. Broeksmit. Pharm. Woekblad, 1919, 56, 
1017—1052, 

Citric acid is dot-ermined in acetic acid eolution by 
oxidation with permanganate and formation of 
iofloforni. Potas.siiim acetate added to an alcoholic 
solution gi\'Ot3 a clear solution with citric acid, but 
a precipitate Avith tartaric acid. Barium ac'etate 
precipitates citric acid from alcoholic solution. 
Details are given for tho detection of citric acid 
in fruit juices and milk, and in its compounds — 
e.g., in citrates, citras coffeini, citras ferricus et 
citrus chinini, p;.rophosphas ferricus cum, citrate 
animonico, citrophene, inigrainin. — W. J. W. 

Carromenthols ; Isomeric and resolution of in- 

active carvomenthol into the optical antipodes, 
I. and //. V. Paolini. Atti R. Accad. Lincei, 
1919, [v.], 28, ii., 82—85, 131—137. 

From the inactive carvomenthol obtained by tho 
rc'duction of carv'cnono, tho Imvo-isornerido may be 
isohit<^ by crystal I isatioil of the less soluble of the 
two (‘.irvomenthol strychnine phthalates and conver- 
sion of this into l-carAomenthol hydrogen phthalate 
and the latter into /-carvomenthol. The carvo- 
nKMithol hydrogen j)hthalate prepared from the 
mother li((uors of the above strychnine salt is 
syrupy, hut when treated Avith the calculated propor- 
tion of ammonia and with silver nitrate, it yields 
insoluble silver d-carvomenthol phthalate and from 
this, by way of sodium d-carvomenthol phthalate 
and f/-carvomenth61 hydrogen phthalate, d-carvo- 
nionthol may be isolated. The properties of the 
various products are deseribeil. (See also J. Chem. 
Soc., 1920, i., 170.)— T. II. P. 

lludi'osfis^ Cola^ and Strychnos : Analysis of pre par- 

turns of . L. M. van don Ilerg. Pharm. 

We< ’.vblad, 1919, 56, 1124—1134. 

Alcohol or ether from coal dist illation .gases. De 
Loisy. See TIa. 

FAecfrolytic deromposit ion of organic acids. 

Henrich and Schenk. See XI. 

lodometric estimation of acids. Kolthoff. See 

XXIII. 
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Cl. XXU.— EXPLOSIVES j MATCHES. 


Patents. 

Calcium citrate; Purification of and manufac- 

ture of citric acid. H. D. Golding, J. Ilaschon, 
and Unittid Alkali Co., Liverpool. Eng. Pat. 
136,979, 20.3.19. (Appl. 6928/19.) 

Calcium citrate is purified by treatment with 
sulphurous acid whereby a solution of citric acid 
and calcium bisulphite is prmluccd; after the 
removal of insoluble organic matter, the solution is 
boiled with resulting loss of sulphur dioxide and 
re-formation of calcium citrate which se])arates as a 
precipitate. From this the citric acid is obtained 
by decomposition with dilute sulphuric acid. In 
obtaining citric acid from lime-juice or lemon-juice 
the solution is treated as above but with calcium 
bisulphite in place of sulphurous acid in the first 
operation. — D. F. T. 

Cyanamide ; Process of convertiny — — into urea 
and ammoniu m compounds. S. Gicrtsen, Odda, 
Norway. U.S. Pat. 1,326,045, 23.12.19. Appl., 
22.8.19. 

Oyanamidk is converted into urea by heating under 
pressure with aqiieou.s sulphurous acid. — I). F. T. 

Urea; Production of from cyanamide. Farbw. 

vorm. Meistcr, Lucius, und Briining, Hbchat. 
Ger. Fats, (a) 311,018, 14.3.16, and (n) 311,019, 
17.3.16. 

(a) Tuk cyanamide is trcatt'd in acid .solution with 
finely divided hydrated manganese dioxide, which 
is added in ciuantities smaller than the weight of 
nitrogen in the dissolved cyanamido. (a) Limit(‘d 
quantities of other hydrate<i oxides, produced in situ 
if necessary, may l>e used in place of manganese 
dioxide; e.()., stannic oxide, introduced in the form 
of pink salt (amnioniuin stannichloride), lead 
dioxide, chromium livdroxidc, and ^erric hydroxide. 

-1). F. T. 

Camphor; Process for the production of synthetic 

. R. L. Andreau, Assignor to E. I. du Pont 

do Nemours and Vo., Wilmington, Del. IJ.S. 
Pat. 1,326,248, 30.12.19. Appl., 27,2.17. 
IsOBORNKOL is oxidised to camphor by heating to 
75° — 86° C. with nitric acid free from subetance.s 
capable of inducing vigorous oxidation of the iso- 
bornool by nitric acid at 40° V.\ when tlie reaction 
has well started tlic temperature is reduced 
materially below 75° C. -L. A. C. 

Clan de.rs and cede m a ; 1* ro c e s s for the p rod u c ( i on 

of preventive and curaiire ayents for . M 

Piorkowski, Berlin. Ocr. Pat. 302,405, 17.2.15. 
Addition to Ger. Pat 302.401. 

CuLTimES of the bacteria of (edema or glanders pre- 
pared a.s de.scribed in the chief paUmt (this J., 1919, 
963a) after lieing Tnaintained for .several days at 
about 42° C., are heated by stages to 110° C. and 
dried. — L. A. C. 

Oxalic acid; Preparation of from sugar and 

other carbohydrates. Kinzlberger und Co., 
Prague. Ger. Pat, 310,923, 9.2.16. Int. Conv., 
6.7.15. 

Previous to oxidation by one of the customary pro- 
cesses employing nitric acid or oxides of nitrogen 
and a catalyst, the carbohydrate mass (wood ex- 
cepted) is submitted to a preliminary treatment 
with nitrous fumes Iwlow 60° C. In this way the 
rate of the subsequent oxidation is moderated and 
any sudden development of heat avoided.— D. F. T. 

Hydroxytrimethyleneglycine ; Preparation of . 

H. Krause, Dresden. Ger. Pat. 311,071, 27.9.17. ; 
Htdboxytrimethtlenbolycine of the formula i 
CH(OH)(CH/NH-CHj*GO,H)„ an amorphous yellow I 
powder of m. pt. 73® C. (with decomposition) is ob- j 


I tained by the interaction of dycine and formaide- 
j hyde in aqueous methyl alcobdic solutfon at 40° C. ; 

if the glycine is replaced by its salts, e.g., of cal- 
I cium or barium, the corresponding salto of hydroxy- 
' trimothylcncglycine are formed. The product 
i arising from the reaction 2NHa CHj*C0,H-h4CH,0 
! C,H]^().,Nj + H'COaH-f HjO, is isolated by evapor- 

: ation of the solution under reduced pressure, or, in 
case of the salts, by precipitation by the addition 
I of a suitable organic liquid. Hydroxytrimothylene- 
i glycine and its salts possess powerful germicidal 
' properties, but are innocuous to higher organisms. 

— D. F. T. 

I Sulphite-cellulose waste liquors; Extraction of a 

J neutral saxwnin from . Chem. Fabr. L. 

! Moyer, Mainz. Ger. Pat. 311,139, 7.8.17. 
j The saponin is separated from the waste liquor by 
: the usual methods for saponin precipitation or by 
! acidifying with hydrochloric acid or other mineral 
I acid and adding a concentrated saline solution, 
j e.g. of common salt; the saponin is removed by 
I filtration, washed with a solution of common salt, 
j and dried. — D. F. T. 

Sweetening agents. Ger. Pat. 311,213. See III. 

j Chlorination products of propylene; Process of pro- 
ducing . E. C. R. Marks, London. From 

Union Carbide Co., Now York. Eng. Pat. 
137,247, 2.7.19. (Appl. 16,489/19.) 

See U.S. Pat. 1,315,547 of 1919; this J., 1919, 848 a. 

Acid anhydrides and chlorides; Manufacture of 

organic . T. H. Durrans, Oxford, Assignor 

to A. Boake, Rol>crts and Co,, Ltd., London. 
U.S. Pat. 1,326,040, 23.12.19. Appl., 10.7.18. 

See Eng. Pat. 130,399 of 1918; this J., 1919, 739 a. 

XX11.-EXPL0SIVES: MATCHES. 

Nitrogen; Estimation of in celluloid and ex- 

plosives by means of the nitrometer. P. 
Nicolardot and H. Vourloud. Chiin. et Ind., 
1919, 2, 1317—1320. 

Estimations of nitrogen in celluloid and explosives 
by tile nitrometA^r usually give too low results. It 
is found that the camjihor present reacts with the 
nitrocellulose in prescuice of sulphuric acid, and it 
is advisable therefore to carry out the estimation 
after prei'ipitating the nitroc.'elluloso from an 
acetone solution of celluloid by means of benzene, 
which retains the camphor in solution. Diphonyl- 
aniine, present as a stabiliser, also causo.s erroneous 
results, the nitrogen figure being 0'7% too low. 

~W. J. w. 

Nitro-ilerivatives of diphenylamine. Van Duin 
and Van Lennep. See III. 

Replacing sulphonic groups by nitro groups. Datta 
and Varnia. Sec XX. 

Patents. 

N it ro-deriva lives of tetrahydronaphthalene and its 

homologues; Manufacture of . Tetralin 

Ges.in.b.ll., Berlin. Ger. Pat. 299,014, 17.3.16. 
By nitrating L^trahydronaphthalene or its homo- 
logues with mixed acid or other nitrating mixtures 
containing not more than 25% of water, and pre- 
venting the temperature of the mixture from rising 
above 50° C. during the earlier stages of nitration, 
oxidation und formation of resinous products are 
almost completely avoided. A mixture of o- and 
/l-nitrotetrahydronaphthalene is obtained by 
nitrating tetrahydronaphthalene with mixed acid 
or by the action of nitric acid of sp. gr. 1*47 on the 
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tetrahydro-oompound dissolved in acetic anhydride, 
a mixture of ace-tic anhydride and acetic acid, or 
other indifferent solvent. It is a yellow oil, b. pt. 
121® — 128® C. at 017 mm. By nitrating with a 
mixture ot 160 parts of nitric acid of sp. gr. 1’47 
and 200 parts of sulphuric acid monohydrate, 1.3-di- 
nitrotetrahydronaphthalene is obtained. It forms 
yellow crystals, m. pt. 71° — 72° C., slightly soluble 
in alcohol and ether, and may be used in admixture 
with potassium chlorate, ammonium nitrate, or the 
like for the preparation of explosives. By further 
nitration of tho dinitro-compound with a mixture 
of nitric acid and oleum a trinitro-dcrivative, yel- 
lowish-white crystals, m. pt. 80° — 81° C., is ob- 
tained. 

Incendiai'}/ inasa. A. Chaiiard, JIueil, France. U.S. 

Pat. 1,325,618, 23.12.19. Appl., 15.7.18. 

See Eng. Pat. 131,644 of 1918; this J., 1919, 796 a. 


XXIIL-ANALYSIS. 

Lead; Use of as a substitute for platuxum. C. 

Hiitter. Z. angew. Chern., 1919, 32, 380. 

Basins made of soft lead may bo used in.stoad of 
platinum basins for certain quantitative analyses. 
For example, they may be used for the determina- 
tion of silicon, aluminium, sodium, and potassium 
in chrome ironstone, the mineral being decomposed 
on the water-bath by means of sulphuric acid, any 
change in tho nature of the oxidation products 
present lK^ing prevented by introducing a current 
of carbon dioxide by means of a porcelain tube 
inserted into a hole in the cx)ver of tho basin. The 
lead sulphate produced may be separated without 
interf(‘ring with tho further (jourso of the analysis. 

— C. A. M. 

Meltimj point methods at hi{ih temperatures. /. 
L. I. Dana and P. D. Foote. Chem. and Met. 
Eng., 1920, 22, 23—28. 

The authors deal with tho determination of melting 
points by means of diectrical pyrometers, and the 
primary standardi.sation of thermo-csouples. It is 
impossible to obtain satisfacjtory freezing point 
curvets with certain materials, e.g., silicates, on 
account of oxiiamiely slow crystalli.sation, and the 
melting point curve, although often poorly defined, j 
must bo on doyed. The differential method of ! 
measurement 'ii’.ows much greater sensitiveness to | 
small thermal rhaiiges than the simple time-tem- 1 
perature curve. - C. A. K. j 

Beciificnfion column; (tlass /or the rectification ! 

of liquid mij'tiirfs and the recovery of volatile | 
solvents. W. Eisner. Chem.-Zeit., 1920, 44, ; 
11 — 12 . * 1 
The ai)paratiiH, which is CHmstructetl entirely of j 
glass, consists of a vertical column, 50 mm. in , 
diameter, and fi!led with ground or etched glass j 
balls; tho lower layers are formed of large balls, ! 
above these, are layers of medium-sized halls, whilst ! 
the upper layers consist of small halls. A dephleg- j 
mator is fitted at the U>p of the column and is pro- j 
vided with a water jacket supplHHi from a constant- 
level reservoir. A still-head fits into the top of the 
dephleginator and carries a thermometer and a side 
tube connected to a condenser. Ground-in joints 
connect tho different parts of tho apparatus. 

— W. P. 8. 

Indicator papers. D. J. de Jong. Pharm. Week- 
blad, 1919, 56, 466—467. 

A DBOP of acid placed on ordinary filter paper and 
treated with methyl orange shows only a weak 
reaction in the immediate nei^bourhood of the 
drop, and this is a neutral area or “ watw- 

ring.” By preliminary treatment of the paper with 


hydrochloric acid, followed by washing and drying, 
it becomes saturated with hydrogen ions and 
absorption of tho indicator is prevent^. The re- 
action thereby becomes more sensitive and the whole 
of the moistened area becomes coloured. Addition 
of a few drops of hydrochloric acid to methylene 
blue increases its sensitiveness for the same reason. 

— W. J. AV. 

Congoruhin; Colour change of ‘-^^under the in- 

fluence of reactions and neutral salt action. H.. 
Liiers. Kolloid-Zeits., 1920, 26, 15—20. 

In the presence of hydrogen ions at a concentration 
5*5x10 ®iV eongoriibin changes from red to blue in- 
stantaneously, but with dccrejusing hydrogen ion 
concentration the rate of change decreases, and at 
6*8x10 “iV practically docs not take place. In the 
presence of neutral salts (KCl) the rate of change 
is incrcasetl about 70 times, so that tho presence of 
neutral salts increases the sensitiveness of tho in- 
dicator to hydrogen ions by about this amount. In 
the prosen(;e of hydroxyl ions neutral salts decrease 
the sensitiveness of tho indicator until with at a 
concentration of 10""iV hydroxyl ions the change 
does not take place. — J. F. 8. 

Electrometric titration. J. Pinkhof. Pharm. 

Wcekhlad, 1919, 56, 1218—1234. 

A coMi'iiEiiENsiVE description of tho potential 
method of titration. The apparatus and mode of 
prooediire are described and the theoretical con- 
siderations involved are discussed. Details are 
given of special applications of tho method to the 
estimation of halogens in presence of each other 
and of heavy metals by means of sodium sulphide; 
titration of bases using the mercury electrode; de- 
torniiuation of the hydrogen ion concentration of 
li(iuid.s by means of the hydrogcui electrode; titra- 
tions by moans of tho oxid.ation potential. A 
differenc-e in potential of 1 millivolt is easily do- 
te(!tcd by a capillary electrometer. — W. J. W. 

Electromelric titrations. J. Pinkhof. Chem. 

Woekblad, 1919, 16, 1163—1167. 

The suitability of various constant electrodes for 
specific cases of electrometric titration is discussed. 
These include titrations of halogens, of heavy 
metals with sodium sulphide, and of bases. 

— W .J. W, 

Hydro gen-ion concentration ; Determination of 
- — . J. Pinkhof. Chem. Wcekhlad, 1919, 16, 
1168—1172. 

The author outlines a method for determination 
of the hydrogen-ion concentration and describes a 
suitable apparatus for the purpose. The best elec- 
trode was found to be a cadmium-amalgam elec- 
trode in solutions of cadmium of various concen- 
trations. — AV. J. AV. 

Acids; lodometric, estimation of . I. M. 

Kolthoff. Pharm. AVcckblad, 1920, 57, 63—68. 
The iodomctric method gives excellent results with 
strong acids, especially if these arc diluted and the 
reagents allowed to stand for ten minutes before 
titrating. Accurate results are obtained with 
organic hydroxy-acids after addition of a salt of 
calcium, magnesium, or zinc. The method is un- 
suitable for phosphoric acid or weak organic acids 
not coiituining a hydroxy group, except formic acid. 

— W. J. W. 

Carbon dioxide; Apparatus for the determination 

of small quantities of by displacing it from 

liquids by a rapid current of air at ordinary tem- 
perature and pressure. A. Constantino. Atti 
R. Accad. Liiioei, 1919, [v.], 28, ii., 118 — 121. 

In the apparatus described purified air is circulated 
repeatedly through a closea system by means of a 
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rotary minord oil pump. The air passoe first 
through the liquid, acidified if necessary, contain- i 
ing the carbon dioxide and then through a definite j 
volume of standard baryta solution, which is sub- j 
sequently titrated with acid in presence of phenol- I 
phthalein. The whole estimation occupies about 45 | 
minutes. Test experiments with sodium carbonate j 
solutions containing 6’4 — 21 mgrms. of carbon 
dioxide show JJiat the method viekls accurate re- 
sults.— T. H.T. 

Carbon dioxide and wafer; Micro-anahjiical deter^ 

tnination of in nunerols. (J. K. Alnistrom. 

J. prakt. Chom., 1919, 99, ,^12— .*116. 

The author lias siirrosstuliy adapted PregPs micro- 
analytical method! for the elementary analysis of 
organic compounds to tho determination of carbon 
dioxide in minerals, using vanadium ptmtoxide 
(dried at IlOO'^ in place of potassiiitn bitdiromate; 
the latter gives low rt'snltsS due to incomplete de- 
composition of tho mineral. Owing to tho difficulty 
of completely removing moisture from the vanadium 
pentoxide and the relatively large i)roporiion em- 
ployed (0‘2 -O’d grm. per 20 -.'tO mgrms. of 
mirnwal), high results are obtained for water. Pen- 
field’s method (.Arner. J. Sei., 1H9I, [.‘Ij, -IN, 31) was, 
however, found .suitable for miero-analysis, and gave 
satisfactory results. — J. K. 

F II el-value of vohifile liquids. Parsky. IIa. 

Aromatic hydrocarbons. Tausz. Fee IL\. 

Oil fraciionafion. AVashhurn. See II. 

“F/'ce carbon'' in tar. Waterman and Barkhuvsen. 
See 111. 

Thiophene in benzol. Aleyer. See III. 

Water resi.%tance of fabrics. V'eich and Jarrell. 
See V. 

Sulj^hurous acid. Kolthoff. 

Chlorates. Kolthotf. See VII. 

Iodides. Kolthotf. See VII. 

Combustible matter in rocks. Fieldnor and otliers. 
See A' il. 

Ferrotungsten. Lowy. See X. 

Monel metal. Covitz, See \. 

Aluminium dross. Bezzenherger. See. X. 

Arsenic in tin etc. A'allcry. Sec X. 

Sulphonated oils. Barber. ,SVcXIl. 

Lactose in altered milk. Hildt. See XIX.\. 

Butter and fats of coconut iiroup. (lilmour. See 
XIXa. 

Moisture in cereals. Nelson and lliilett. See XIXa. 
Insoluble solids in jams etc. Clemen.s, See XIXa. 
Pentosans. Meiuial and Dowell. See XIXa. 

B, coli in water. Do AVaal. See XIXh. 

Nicotine. Fiihnor. See XX. 

Physostigmine. Fuhner. See XX. 

Uydroxyanthraquinone derivatives. Stoenhauor. 

See XX. 

Veronal, luminal, and propanol. Van Itallio and 
Van dor V’'een. See XX. 

Antuliphtheric and antitetanic sera. Nicolle and 
others. See XX. 


Urea and hypobromite. Lescoeur. See XX. 

Citric acid. Broeksmit. See XX. 

Celluloid and explosives. Nicolardot and Vourloud 
See XXII. 

Patent. 

Ca.s-analijsing apparatus. N. H. Wener, Assignor 
to Svenska Aktiobolagot Mono, Stockholm. U.S. 
Pat. 1,326,814, 30.12.19. Appl., 30.7.18. 

See Fng. Pat. 118,114 of 1918; this J., 1919, 744a. 


Patent List. 

Tlid datM civen in this list are, in the oaee oi AppJio*- 
tiouB for PatoD^, those oi application, and in the case of 
Complete Specifications accepted, those of the Official 
Journals in which the acceptance is announced. Complete 
Specifications thus advertised as accepted are open to 
inspection at the Patent Office immediately and to 
opposition within two months of the date driven. 


I.— CKNKP.AL; PLAx\T; MACTIINEBY. 

AI'I'LICATIONS. 

Alexaiulor (United Filters Corporation), Con- 
tinuous vacuum liltor.s. 2581. Jan. 27. 

Harron. liaising licjuids. 3321. Feb. 3. 
Barron. Sand filters. 3496. Feb. 4. 

Bh'loch. Crushing inachinc,s. 3083. Fob. 2. 
Bouillon and Worms. Filtcr.s for viscid liquids. 
2615. Jan. 28. 

Bouillon and AA'orms. Joint for connecting glass 
tubes or pii)es to metal pipc.s etc. 2996. Jaii. 31. 
Doherly. Mi.\iug machines. 3662. h’eb. 6. 
hJniore. Centrifugal driers. 3644. Feb. 6. 
llalJi(‘ld, and inifiorial 3’rust. Means of separ- 
ating substan(*('.s, 3809. Feb. 7. 

Imrav (Mauss). ('(uitrifugal .separators etc. 
3471. F<>b. 1. 

Kopper.s (’o. 2972. See XIX. 

JJndeu. 2695. Sec SIX. 

Miimford. Apparatus for .separating solids from 
li(|uids. 2637. Jau. 28. 

Parr. Separ.ating vapours of volatile liquids 
from air etc. 2583. Jau. 27. 
jOiilip. Stills. 2836. Jau. 29. 

Poore. Apparatus for treating finely divided 
substances etc. 3212. Feb. 2. 

Beavell. la'aching ek;. 3134, Feb. 2. 

Travers. Furnaces, 2837. .Jan. 29. 

AVilson. Drying-pans. 3238. Feb. 3. 

Complete Specteications Accepted. 

10,187 (1919). Kilburn (Sulzer Freres). Re- 
frigerating apparatus. (137,975.) Feb. 4. 

10.307 (19110. Benuisou. Reversible gas-heated 
furnaces. (137,977.) Feb. 4. 

21,830 (1919). Grev. Mixing apparatus. 

(138,286.) Feb. 11. 

11.— FUEL; GAS; AlIXERAL OILS AND 
AVAXES; DESTRUCTIVE DISI’ILLATJON ; 
HEATING; LIGHTING. 

Applications. 

Avollana. AA'ood gas producer. 2718. Jan. 28. 
(Spain, 28.1.19.) 

Coles. Leading-in wires and filaments for elec- 
tric lamps. 3248. Feb. 3. 

De Bruyn, Ltd., ami Revis, Preparation of de- 
colorising charcoal. 3698. Feb. 6. 

Dcnte. Gri.sgliihlicht A.-G. Producing tungsten 
incandescent lamps. 3375. Feb. 4. ((ler., 

I 17.2.19.) 

I Dents. Gasglublicht A,-G. Evacuating bulbs of 
! electric incandescent lamps etc. 3491. Feb. 4. 

; (Gcr., 18.5.18.) 
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Ellis (Foundatioa Oven Cerporation). Cok© 

ovens. 2826, 2828, 2829, 2946, 2946, 2947. Jan. | 
29 and 30. | 

Ellis (Foundation Oven Corporation). Distilla- 
tion ovens. 2927. Jan. 29. 1 

Ijajranic Electric Co. 3503. See XXIII. ! 

Miihlfeld. Fuel-burning furnaces and methods. ' 
Rendell. Artificial fuel. 3736. Feb. 6. 1 

Tully. Gas-produtiors. 3499. Feb. 4. i 

Tully. Manufacture of gas for heating and : 
lighting. 3500. Feb. 4. | 

Walker. Burning pulverulent fuels. 2701. j 

Jan. 28. (U.S., 15.2.19.) i 

Williams. Utilisation of combustible gases for j 
heating furnaces etc. 3589. Feb. 5. ] 

CoMpr-KTE Specification Accei>ted. 

13,123 (1919). Beswick and Rambush. Work- 1 
ing of gas-produoers. (138,003.) Feb. 4. i 

III.— TAR AND TAR PRODUCTS. 

Application. I 

Burt, Boulton, and Haywood, and Miles. . Manu- ; 
facture of phthalic acid. 3691. Fob. 6. 

y. —FIBRES; TEXTILES; CELLULOSE; 

PAPER. 

Applications. 

Bouillon and Worms. 2645 and 2996. See T. j 
Bouillon and Worms. Treatment of cellulose ; 
filaments, thrcad.s, or films. 2995. Jan. 31. 

Bouillon and Worms. Production of cellulose ; 
threads or filaments. 2997. Jan. 31. ! 

Bouillon and Worms. Means for twisting cellu- 
lose threads or filaments. 2998. Jan. 31. 

Gahler. Pro<Iuoing fibre for spinning from papy- 
rus. 2999. Jan. 31. (Ger., 3.7.19.) 

Great Northern Paper Co, Pape»'-making. 2721. ! 
Jan. 28. (U.S., 28.3.19.) 

Newsprint Reclaiming Corporation, Removal of ^ 
printers’ ink from printed matter. 3342. Feb. 3. : 
(U.S., 1.7.18.) 

Stulemey('r. Treatment of visoowL 3116. Feb. 2. 

VI. -BLEACHlNt;; DYEING; PRINTING; 

FINISHING, 

Applications, 

Coles, Deco"ating textile fabrics. 3216. Feb. 3. . 
Dowdney ar (J Spurr. Dual-dyed 2994. i 

Jan. 31. , 

Fariell. Impregnating fabrics with caustic etc. I 
licnior. 2187, Jan. 27. 

Norweb, Fireproof, metallising, and water- I 
proofing lace etc. 2890. Jan. 30. i 

Poulson, Rendering textile fabric.s waterproof ; 
and fireproof. 2623. Jan. 28, ! 

Complete Specifications Accepif.d. i 

5429 (1919). Fish. Bleaching apparatus. 

(137,947.) Feb. 4. | 

5538 (1919). Wrigley and Hcnshilwood. Finish- ; 
ing fabrics. (137,948.) Feb. 4, i 

10,822 (1919). Ashworth. Machines for dyeing ; 
or similarly treating yarns in the form of hanks, ; 
skeins, or bundles, (137,980.) Feb. 4. 1 

VII.— ACIDS; ALKALIS; SALTS; NON- 

METALLIC ETiEMENTS. ■ 

Applications. 1 

Chamney. Manufacture of ammonium poly- 
Bulphide. 2766. Jan. 29. 

Kereszey and Wolf. Production of solid basic 
magnesium hypochlorite. 3206. Feb. 2. (Hun- 
gary, 19,4.19.) 

Sheard, Making neutral sulphate of ammonia. 
2880. Jan. 30. 


'Wilton. Manufacture of neutral dry ammonium 
sulphate. 3308. Feb. 3. 

Complete Specifications Accepted. 

6999 (1919). Ekelcy and Stoddard. Method of 
obtaining pure tungstak's. (138,211.) Fob. 11. 

13,108 (1919). Amsterdamer Superfosfaatfabriek. 
Manufacture of salts of ammonia. (138,002.) Feb. 4. 

23,375 (1919). Datta. Manufacture of alkali 
chromates and iodine. (138,291.) Feb. 11. 

V III.— GLASS; CERAMICS. 
Application. 

Travers. 2837. See I. 

IX.— BUILDING MATERIALS. 
Applications. 

Arent. Protective treatment of materials. 3537. 
Feb. 5. (U.S., 5.2.19.) 

Bell and Haw. Method of burning cement 
clinker. 2533. Jan. 27. 

Maguet. 2433. See X. 

Ramsey. Manufacture of concrete bricks or 
blocks. 3725. Feb. 6. 

Complete Specifications Accepted. 

20,513 (1918). B(K'hm and Reihl. See Xlll. 

1653 (1919). Coderre and Kynoch. Preparation 
of tiinlKT for impregntaiion, (137,911.) Feb. 4. 

15,534 (1919). lllcinann. Composition for use as 
a du.stproof and waterprcMif road or like covering 
inakuial. (138,017.) Feb. 4, 

X.— METALS; METALLURGY, INCLUDING 
ETvECTRO-METAJ.LURGY. 
Applications. 

Aktie.selskaliOft Zink, und Raeder. Production of 
zinc. 3279. Feb. 3. (Norway, 15.2.19.) 

Cobbett and Slee. Furnace converter for oxida- 
tion of zinc, tin, etc. 313.5. Feb. 2. 

Coles. Process for hardening steel and iron. 

3094. Fob. 2. 

Colc.s. Vapour galvanising or sherardising. 

3095. Feb. 2. 

Coles. Electro-ileposition of iron, 3.524. Fob. 5. 
Eklund. Ik'covering tin from stanniferous waste 
prwlucts. 3181. Feb. 2. (Sweden, 1.2.19.) 

Fletcher. Eloetro-deposiLion of metals on iron 
and alloys of iron. 2710. Jan. 28. 

Heracus Ges. Vacuum melting and refining 
metals and allo.ws. 3.591., Feb. 5. (Ger., 11.1.18.) 

Heraeus Ges. Purifying and refining iron. 3731. 
Feb. 6. (Ger., 11.4.18.) 

Higginson. Flnx for soldering. 2798. Jan. 29. 
Kitto. Process for reducing tin ores. 3709. Feb. 6. 
Lang. Manufacture of iron and steel. 3672. 
Feb. 6. 

Lyell, Lycll, and Munro. Solder for aluminium 
and its alloys. J1632. Feb. 6. 

McConway and Vigeon. Prc-leaehing apparatus 
for treating calcined ore etc. 3692. Feb. 6. 

Maguet. Rdlucing fused slag to granular form. 
2433. Jan. 26. 

Newton, Solder. 3^172. Feb. 4. 

Rare Metals Reduction Co. Alloys, and pro- 
cesses of pnxiucing same. 2580. Jan. 277. (U.S. 
7.12.15.) 

Thomas. Magnetic materials, and method of 
manufacturing the same. 2442. Jan. 26. 

Walther. Method of smelting Avhereby pure 
metal is obtained from concentrated ore in one 
operation. 3317. Feb. 3. 

Complete Specifications Accepted. 

18,974 (1917). Basset. Treatment of ores in the 
blast furnace. (112,275.) Feb. 11. 

3464 (1919). Grondal. Lixiviating and washing 
granular or pulverulent ore. (137,930.) Feb. 4. 
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9460 (1919). Mumford^ Ltd., and Mumford. 
Alloy, and method of making and using the same. 
(138,228.) Feb. 11. 

15,471 (1919). Comp, des Forges et Acieries de 
la Marine et d’Hora^court. Heating air to be sup- 
plied to blast furnaces. (128,582.) Feb. 4. 

XL— ELKCTRO-CHEMISTHV. 

Applications. 

Coles. 3524. See X. 

Etchells and Greaves. l^Meetrical rcsistaiiee fur- 
naces. 2372. Jan. 20. 

Fletcher. 2710. Sec X. 

Norske Aktiesolskab for Elektrokemisk Indinstri. 
Suspen.sion of electrodes in electric furnaces. 2657. 
Jan. 28. (Norway, 28.1.19.) 

Tagliafcrri. Electric fu macros. 3217. Feb. 2. 

Complete Specification Accepted. 

19,383 fl919). Olsen. Material for the manufac- 
ture of electrodes of electric furnaces. (138,272.) 
Feb. 11. 


XII.— FATS; OILS; WAXES. 

Applications. 

Bolton. Continuous hydrogenation of un.saiur- 
ated oils, fats, etc. 2410. Jan. 26. 

Bolton and Lush. Activating and maintaining 
activity of metallic catalyst during hydrogenation 
of oils, fats, etc. 2544. Jan. 27. 

Clayton and Nodder. Manufacture of edible fats. 
3814. Feb. 7. 

De Bruyn, Ltd., and Revis. 3698. See II. 

Gadal. Decomposition of fatty acid glycerides 
by sulpho-aromatio dei'omposing ^.gents. 3694. 
Feb. 6. (Norway, 29.4.18.) 

XIII.— PAINTS ; PIGMENTS; VARNISHES: 

RESINS. 

Appiu cation. 

loco Proofing Co., Vickers, Lt<I., and Nuttall. 
Condensation of phenolic boclie^s with aldehydic 
compounds. 3191. Feb, 2. 

Complete Spf.cifications Accepted. 

16,335 (1918). Morris. Reparation of antimony 
colours. (138,137.) Feb. 11. 

20,513 (1918). Boehm, ^.td., and Reihl. Manu- 
facture of paint oils suitable for cement and con- 
crete. (137,878.) Fob. 4. 

XV.— LEATHER; BONE: HORN; GLUE. 

Application, 


XLX.— FOODS; WATER PURIFICATION; 
SANITATION. 

, Applications. 

Barron. 3496. See I. 

Chamney. 2760. See VII. 

Charnney. Fungicides. 2767. Jan. 29. 

Clayton and Nodder. 3814. See XII. 

! Edwards. 2838. See XX. 

1 Ges. f, Verwertung Chem. Produkte. Producing 
! exchange materials for purifying air. 3645. Feb. 6. 

I (Ger., 22.6.16.) 

j Jackson. Coffee substitute. 3792. Feb. 7. 

I Kingzett, and Sanitas Co. Manufacture of dis- 
I inlectants. 3734. Fob, 6. 

■ Koppers Co. Purification of liquids. 2972. 
Jan. 3U. (U.S., 15.2.19.) 

Jiaw. Formaldehyde-producing apparatus. 3301. 
I Feb. 3. 

; Linden. Apparatus for treating effluent etc. and 

■ for separating and recovering matters of different 
I densities. 2695. Jan. 28. 

Schwartz and Schwartz. Preparations for 

I utilising dried fruits and concentrated fruit juices. 

I 2980. Jan. 31. 

i Complete Specification Accepted. 

i 22,274 (1919). Brcchot. Refuse destructor fur- 
I naces. (133,297.) Feb. 11. 


XX.~ ORGANIC PRODUCTS; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

Applications. 

Burt, Boulton, and Haywood, and Miles. 3691. 
See III. 

Edwards. jManufacturo of arsenical compounds 
and preparations for treating parasitic infections 
of animals and plants. 2838. Jan. 29. 

Complete Specifications Accepted. 

22,095 (1919). Hall Motor Fuel, Ltd. (Dunham). 
Production of polymerised compounds from un- 
saturated liydrocarbons. (138,046.) Feb. 4. 

22,766 (1919). Bayer und Co. Manufacture of 
derivatives of bromoacylised urea comi)ounds. 
(132,795.) Feb. 11. 


XXI. PHOTOGRAPHK^ MATERIALS AND 
PROCESSES. 

Application.s. 

Bloeli, Renwiek, Storr, and Ilford, Ltd. Radio- 
.senaitive materials. 3675. Feb. 6. 

Gloiclimar. Three-colour photography. 2769. 
Jan. 29. (Ger., 25.7.19.) 


Wood. Method of j)Uering or hating .‘nkins. 
3406. Feb. 4. 

XVI.— SOILS; FERTILISFRS, 

ApPLIC\TION8. 

Edwards. 2838. See XX. 

Sams. M.'inure, and method of makinf^ same 
3687. Feb. 6. 

XVIL— SUGARS; ST.VRCHES;. GUMS. 
Application, 

De Bruyn, Ltd., and Revis. 3698. See IT. 

XVIII. -FERMENTATION INDUSTRIES. j 

ApPLIOATIONE. i 

Coressy. Diaatimeters. 2676. Jan. 28. j 

Fawsitt. Prooeas of finishing beer. 3101. Feb. 2. j 


XXII.— EXPL(4SIVES ; MATCHES. 
Application. 

Ko.stevitch, Means for testing condition of 
smokele,s.s powder and explosives. 3283. Feb. 3. 


XXIIT.— ANALYSIS. 

Applications. 

Igranic Electric Co. (Cutler-Hammer Manufac- 
turing Co.). Determining calorific value of com- 
bustible fluids. 3503. Feb. 4. 

Svenska Aktiebolaget Mono. Gas-analysing 
apparatus. 2680. Jan. 28. (Sweden, 29.1.19.) 

Complete Specification Accepted. 

1716(1919). Cossor. Apparatus for ascertaining 
the composition of furnace gases. (138,156.) 
Feb. 11. 
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L~6ENERAL; PLANT; MACHINERY. 

Gases; Absorption of in spray systems and 

towers. E. M. Baker. Chem. and Met. Eng.. 
1920, 22, 122—124. 

CoNsiDEUiNG the general case of the absorption 
of a gas in a liquid which exerts an appreciable 
vapour pressure due to the dissolved gas^ the 
theoretical absorption (K) under given conditions 
may be increased by applying any means which in- 
creases the partial pressure of gas in the mixture, 
or reduces the vapour pressure of the gas in the 
liquid. The rate of absorption depends on 
the difference (D) between the partial and vapour 
pressures, on the degree of contact (1) between the 
liquid and the gas mixture, and the time of con- 
tact (T). The actual absorption (P) for any gas 
and liquid may bo represcntc'd : P-CKDIT, C 
being a constant. K and D will l>e fixed generally 
by plant conditions, and 1 and T by the design and 
operation of the plant as a whole. The formula is 
not capable of direct mathematical application, 
but may }yo useful in the coinjia risen of various sys- 
tems of absorption.— C. A. K. 

Patknth. 

Shaft fni naces and (jas prod}UPrs. K. F. Chaiidicre, 
Paris. Eng. l^at. 137,108, 3.3.19. (Appl. 

5220/19.) 

Tub furnace is of the type used in the produc- | 
tion of lime and cement, for roasting and cal- ; 
cining ores, and for blast furnaces, gas producers, j 
etc. The vertical furnace is provided with a central | 
vertical core consisting of two concentric cast-iron 
columns connected by radial ribs, the lower part 
of the core bi'ing surrounded by another hollow 
column, and the upper part by refractory masonry 
containing recuperating flues. A fan situated at 
the bottom of the central core exhausts the com- 
bustion products and thus causes a llow of air up- 
ward through the central column, where it is pre- 
heated, and air is also drawn upwards through 
some of the surrounding passages. Part of tlie 
latter air current passes into the furnace thr 'Ugh I 
openings about the middle of its height, and the 
remainder continues upward to meet the central 
current at the l iO. The hot air then passes down- 
ward through oi’; >r flues in the core, and is also 
discharged into the furnace about the middle of 
its height. A strongly heated zone is thus formed 
in the furnace, and the position of this zone is 
stabilised. Air is also admitted to the lower j 
part of the furnace through additional flues in 
the central core, and preheating flues are also pro- 
vided in the outer casing of the furnace.— W. F. F. 

JJriiitKj appamtiis. A. Nordstrom and C. A. Ok'rg, | 
Buenos Aires, Argentina. U.S. Pat. 1,326,525, 
30.12.19. Appl., 23.10.17. 

A II 0 UIZ 0 NT.\L (cylindrical casing rotating on its axis i 
is provided with several inner concentric cylindrical 
partitions attached to tlui two end walls alternately j 
so as to form a continuous passage. Longitudinal . 
ribs may be provided on the inner walls of some of ; 
the partitions, and also helical ribs of opposite j 
thread in every two suc(X!Ssive drums. The material 
is fed into the innermost compartment which is | 
exhausted, and is discharged a., thc outer peripherv j 
of the caiaing to an elevator formed integrally with | 
the casing. The air between the various partitions | 
is heated by heating coils.— W. F. F. 

Grinding mills of the rotating disc type. F. Cor- 
bett, Rhyl, Wales. Eng. Pat. 137,2:31, 5.6.19. 
(Appl. 14,249/19.) 

The object is to secure the accurate setting of the 


fixed disc in a grinding mill having a rotating 
disc coacting with a fixed disc. The driving shaft, 
3, is carried in bearings, 2, supported by the bed- 



plate, 1. The bedplate is also formed with a socket, 
II, to receive the back plate, 10a, of the casing, 
10, which supports the fixed disc, 12; the socket 
i« bored out at the same time as the bearings, 5, 
to ensure concentricity. The facxi, 17, of the casing 
back, lOrt, is machined true with the cylindrical 
part, 1.3, so that when the fixed disc, 12, is secured 
to it the grinding face will be accurately trans- 
vcr.se to the shaft, 3. 'J'he rotating disc, 20, is 
fixc<l to a chuck, 21, which is keyed to the shaft, 
3, the chuck, 21, being bored and faced at the 
same operation. — W. F. F. 

Oil emulsions; .Ipparalns for the treatment of . 

0. W. McKibben, Houston, Tex. U.8. Pat. 
1,327,835, 13.1.20. Appl., 18.12.18. 

Tjie s(‘paration of water from on emulsion with oil 
is effected by making the mixture follow a tortuous- 
path between two vertical concentric pipes in a 
tank; the space between the pipes is c>ccupied by 
a series of di.scs with openings near their axes and 
their peripheries alternately; the inner pipe may 
be heatt'd. — 1). F. T. 

Gas and liquid contact apparatus. G. E. Darier, 
Chciie, Switzerland. U.S. Pat. 1,327,422, 6.1.20. 
Appl., .30.12.16. 

See Eng. Pat. 101,103 of 1916; this J,, 1917, 1170. 

Caustic soda or the like; Madiine or apparatus 

for breaking up or pulverising . W. Blacker, 

Stalvbridge. U.S. Pat. 1,327,901, 13.1.20. Appl., 
4.1. i9. 

See Eng. Pat. 120,309 of 1918; this J., 1918, 766 a. 

Filter. E Zahrn, Assignor to Zahm Manufactur- 
ing Co., Buffalo, N.Y. U.S. Pat. 1,328,221, 

13.1.20. Appl., 25.5.17. 

See Eng, Pat. 108,897 of 1916; this J., 1917, 1086. 

Cooling-plate for continuous rectification appara- 
tus, E. A. Barbet, Paris. U.S. Pat. 1,328,259, 

20.1.20. Appl., 26.3. 17. 

See Eng. Pat. 105,549 of 1917; this J., 1918, 197 a. 

Alomising materials in a melted state; Process and 

apparatus for . E. Odum, Paris. U.S. Pat. 

1,328,416, 20 : 1 . 20 . Appl., 2.1.19. 

See Eng. Pat. 122,403 of 1918; this J., 1920, 143 a. 

Mixing apparatus for granular, powdered, or like 
•material. W. S. H. Bevin and J. S. Rawsthorne, 
Liverpool. U.S. Pat. 1,328,486, 20.1.20. Appl., 
20.6.17. 

See Eng. Pat. 101,332 of 1916; this J., 1916, 1052. 
Electrical separation. Eng. Pat. 116,104. See XL 

p 
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Electrical purification of gases. G<?r. Pat. 314,030. 
See XL 


1IA.-FUEL; GAS: MINERAL OILS AND 
WAXES. 

Asphalt and coal; Origin of . J. Marcusson. 

Chem.-Zeit., 1920, 44, 4;i- 1 4. 

Natuiial asphalts aro derived Iroiii petroleum by 
evaporation of the li'^liLer fraetions, and by the 
partial polymerisation and condensation, or oxida- 
tion, or decomposition by sulphur and sulphur 
compounds, of the residual hydrocarbons. Poly- 
naphthenir: acids form a link between petroleum 
and a.sphalts, and arc distinguished from naph- 
thenic acids by the insolubility of the copper salt 
in hydrocarbons. They are brownish-black com- 
j>ounds of a consistence varying from that of thick 
oils to that of rosins. They are soluble in alcohol, 
glacial acetic acid, and chloroforni, but insoluble 
in benzene. Their spe(;ific gravity is above 1‘0. The 
alkali salts are soluble in water; tho.so of the 
alkaline-earths and heavy metals are insoluble. 
Their iodine value is approximately 20. They are 
probably formed by combination of two molecules of 
a high-boiling petroleum hydrocarbon. On heating 
they are converted into anhydrides; at higher tem- 
peratures neutral, unsaponifiable asphalts are pro- 
duced. Humic acid is the corresponding link 
between coal and vegetation. Its constitution is 
doubtful, although it certainly contains a furfuran 
group. It may be regard('d as a polymerised oi 
eondeiksation form of mucin. The proces.sos by 
which petroleum and cellulose are respectively con- 
verted into asphalt and coal are analogous. 

-W. .J.W. 

(Joke; Principal innovol ions in the recovery of by- 
products in the moniifarfnrc of metallurgical 

C. Berthelol. Bull. iSoc. Ind. Nord, i9l!b 

46, 87—192. 

Thr author reviews tlu* variou.s system.s ol by- 
product recovery, and indicates lho.se which seem 
to him to bt? the most practicalile and the various 
modifications which he h;is introduced. Descrip- 
tions are given of hot conden.sation systems 
(Solvay, Bamag, Carves, and O(to), cold systems 
(Kloiine, 8t. -Claire Deville), condensation in hori- 
zontal lubes, and c(nid('nsation in cylindrical con- 
donsers. Of all these A>stems, that of St.-Clairc 
Deville alone satisfies the conditions necessary to 
obtain a suitable absorption of tlie naphthalene 
and ummoniuiu salts, whilst giving the be.st possible 
yield of ammonia and benzf)!, because the gas and 
the condensation prodints are cooled simultane- 
ously. In hot condcn.satioii sy stiuns the ga.s is not 
completely stripped of naplithahuie, and 3—5% oi 
ammonium salts is lost in the tar, ironi which it is 
difficult to recover them. The tar i.s washwl with 
water in a column; if this is not done the ammo- 
nium chloride, which constitutes CO— 80%, of the 
salts, dissociates, and the Indrochlorie acid thus 
produced corrodes the tar distilling plant. Xylene, 
cumene, and phenol are lost in the liquors, wliich 
condense when the gas cools after its paasagi* 
through the saturator, 4 he author compares the 
value of turbo-j Rmits, and Beale e^jhausters, stat- 
ing that turbo-exhausters an* only useful for puri- 
fied gas, whikst Roots exhausters are easily worn 
out by the impurities in the gas. Beale exhausters 
are recommended as being very robust, and capable 
of being employed for oven 150 cm. of water pres 
sure. Two regulators are recommended for con- 
trolling the suction of the gas, viz., that made by 
the Compagnie pour la Fabrication dcs Compteiirs 
et Materiel d'Csines a Gaz, and the Kress regu- 
lator. In the recovery of benzol the Zechokke sys- 
tem is largely used in France, but the author 


prefers splash washers, which give a. yield of 76% 
(compared with 70% with the Zsohokke system). 
In the recovery of ammonia the losses in the plant 
per metric ton are given as: — In evaporation, 
10 grms. ; in wa^ihing, 9 grms. ; in distillation, 
12 grins. — total, 61 gnus,, equivalent to 240 grms. 
of ammonium sulphate. In tlio manufacture of 
the sulphate a special comparison of the Feld and 
Burkheisor processes is made as regards the simul- 
taneous recovery of ammonia and sulphur, and an 
examination of the possibility of transforming 
cvanog<‘n into ammonia by oxidation. The 
Fehl .system consumers less water but has the 
higher steam consumption. Tho recovery of fixed 
ammonium salts is complete in the Burkheiser 
system, but lo.ss occurs in the Feld system. It is 
difFicult to obtain a pure sulphate in either plant, 
and the cast of installation does not compare 
f.'ivourably with the older systems. Attention is 
<!rawn to results obtained at the experimental plant 
of the Association of German Gas Manufacturers at 
Karlsruhe, Five German coals were tested, and 
tho mean result .showed that 8‘()2% of the ammonia 
was lost in the tar. To reiiu'dy this a process has 
been devised (see Fr. Pat, 439,509; this J., 1912, 
711) according to which the ammonium chloride is 
conden.sed in .solid form before the gas is .scrubbed. 
A comparison of tlu* Clermun and French (Mallet) 
.systems for tin; r(*<()very of benzol from the wash 
oils shows that the French .system is nuire cconomi- 
c.al than tin* (ferman one in the ratio of I’O to r2 in 
heat exjx'iuled,- A. G. 

[(.'(/.s-’j lefurt Uninijs. P. M. Grempe. J. Gas- 
beleueht., 1919, 62, 734-735. 

Mkthods of lining ga.s retorts etc. with a coating 
of carborundum are descrilx'd. Carborundum 
powder is used, and is made into a paste with water- 
glass or fireclay and water. The proportions used 
are 75 parts of carbornudum and 25 parts of water- 
glass or 85 parts of carborundum and 15 parts of 
clay by weight. I'lie whole must l>c well mixed and 
kept agitated during ai)plication. A deposit of 
f riiin. thickness is sullicient for most purposes, 
corresponding to about 1200 grins, of carborundum 
per s(|. in. of surface. The deposit is allowed to 
.*>tand for 24 hours and then slowly heated. These 
carhoruiulum liniiig.s have worked successfully in 
many ty;>es of retorts and furnaces with coal, coke, 
Hf ga.s tiring. The mixture may also be used for 
repairing flaws in the retorts.- W. ]*. 

Ltgiule; ('ai honisal wn of . R. Geipert. J. 

Ga.sk'leucht., 1919, 62, 712 -744. 

A iiKscKirnoN is given of the carbonisation of 
lignite at the Mariendorf gasworks. Tho lignite 
was delivered in the form of rough lignite, small 
lignite, and briquettes, the re.s[)ectivo calorific 
values being 2700 eals,, 3500 cals., and 4900 cals. 
A large reduction in volume wa.s observed on car- 
bonisation, the height of coke in a fully charged 
vertical retort 5 in. high falling to 305 cm. in tho 
case of tho small lignite, and to 290 cm, with the 
briquettc.s. Tho resulting coke was very fine. In 
the former case the coke burnt rapidly on being 
discharged from tho retort. Somewhat better cokes 
were obtained by carbonising mixtures of the bri- 
quettes with pit coal. A coiniiarison of the yields 
and costs of tlie carbonisation of pit coal and lignite 
shows the latter to be uneconomieal. — AV. P. 

Mater-gas production in horizontal retorts and its 
economy. K. Goffiii. J. Gnsbelcucbt., 1919, 62, 
729-731. (See this J., 1919, 623 a.) 

Fukthkh particulars are given of the steaming of 
horizontal gas retorts at tho Heddernheira gas- 
works, and tho advantages of this system over that 
of the separate production of water-gas are dis- 
cussed. Tho coke used for the production of 
100 cub. ra. of water-gas was 64*06 kilos. A greater 
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water supply was required in the coolers to cool 
the mixed gas on account of the undecomposed 
steam carried over. The heat units supplied in the 
gas from 3 settings in 1 hour was 2,463,900 cals, 
with steaming and 2,244,600 cals, without steaming. 
The necessity for clearing the ascension pipe, and 
cleaning the receivers and retorts was lessened, 
and the life of the retorts thereby improved. The 
costs of production are also examined. — W. P. 

Water-ijas mviplinij device. K. A. Carter. Amcr. 

Gas Assoc. Gas J., 1920, 149, 196—197. 

Thk apparatus described is designed to detormino 
automatically the quantity of gas made during a 
run, and to collect a representative sample of the 
gas, not at a uniform rate, but at a rate dependent 
upon the rate of production. A purified stream of 
gas is passed at a uniform pressure through an 
adjustable orifice, the opening of which is controlled 
by a diaphragm which, in its turn, is actuated by 
tiie drop in pressure across a fixed resistance. This 
resistance is the vvash-liox, and the drop in pres- 
sure across it is proportional to the rate of flow or 
production of the gas. The sampling device con- 
sists primarily of a pressure-regulating governor, 
a difi’erential pressure governor (a diaphragm 
directly connected to an adjustable orifice), a con- 
denser, a purifier, and a holder to collect the 
sample. The holder is (calibrated to show the 
volume of gas made. W. I*. 

FUinic ; VrviHujafloa of in nuxiiut's of methane 

tt7}d air. Part /. ILorhontal propofjntion. W. 
Mason and 11. V. AVlieelcr. Chcni. So(;. Trans., 
1920, 117, 36 -47. 

A i)F..sc’ii]i>TjON is given of the pluuses, other than 
the uniform movement, during the horizontal pro- 
pagation of flame in mixtures of methane and air. 
Tlie duration of the uuifoim movement of flame, 
set up initially when a mixture is ignited at the 
open end of a horizontal glass tulxc closc'd at the 
other, is controlled by the factors which influence 
the establishmeut of rosoiiuiKce in the column of 
gases in the tuIie; speed of flame, and lengtli, dia- 
meter, and uniformity of bore of the tube. With 
mixtures containing between lU and 105% of 
methane, and with a brass tul>e 240 cm. long and 
5 cm. in diameter, the speed of flame during the 
uniform movomont was 90 (in. per second over a 
distance of 8( cm. Faint undulations in the llnnie 
front appeareu .>ff(cr the flame had travelled 32 cm., 
but these did mo affect the mean speed of the flame. 
The amplitude of the vibrations incr(;ased gradually 
at first and fhcu more rapidly, the mean speed of 
the flame falling in 04 cm. per sc'cond. Kventimlly 
the “ vibratory movcino.nt,’' wliich owe.s its origin 
to an undulation of abnormal amplitude, \vas estab- 
lished. During the forward motion or the flame 
during the vibratory movement a speed of 2130 cm. 
per sec. was attained, but the inaximiun mean speed 
of flame over the section of the tube photographed 
was 278 cm. per sec. AVhen ignition takes place at 
the closed end of a liorizontul tube, open at thi‘ 
other, no uniform movement takes place, but the 
spC(*d of the llame increa.yes rapidly as it travels 
towards the open end. The spe('d of flame in some 
of the mixtures reached 29 m. per sec. over the , 
last half metre of tlie tube. In longer and wider : 
tubes the flame was extinguished during violent ' 
vibrations after the fiaine had travelled 10 m. 34ie 
extinction was caused by 'he contraction of the 
gases behind the (lame dragging the flame back ; 
and mixing unburnt gas with the prcxiucts of com- ! 
bustion. With the tube opened at both ends no 
such extinction w'as noU’d, the flame accelerating | 
in 8 p< 3 ed as it passed along the tube. This is the 
condition which would lead to the most disastrous 
results in industry, for, although the initial speed 
of the flame is not then so great as when ignition 
is at a closed end, continued propagation is assured, 


I and there may he developed momentarily during 
' the vibratory movement velocities and pressures 
; as groat as any produced throughout the life of a 
I flame starteil at a closed end. — W. P. 

Flame; Propagation of in complex gaseous 

■mixtures. Part 1\’. The uniform movement of 
I flame in mixtures of methane, oxygen, and nitro- 
gen. Maximum-speed mixtures^’ of methane 
and hydrogen in air. W. Payman. Chcin, Soc. 
Trans., 1920, 117, 48- 58. (S(hi also this .1., 1920, 
94 a, 95 a). 

The mixture of hydrogen and air for complete com- 
bustion, that is, the mixture having the greatest 
lieat of combustion, contains 29 6% of hydrogen, but 
; the mixture in which the speed of the uniform move- 
ment of flame is the greatest contains 38%. A 
similar “ displacement of the maximum-spoed 
mixtures is observed with all inflammable gases 
when mixed with air, including gases, such as 
carbon monoxide, the thermal conductivities of 
which are less than that of air. The speed of pro- 
pagation of flame during tho uniform movement 
depends mainly upon th(5 rate of conduction of 
heat from layer to layer of tho mixture, which in 
turn varies according to the dilference in tempera- 
ture of tho burning and tho unhurnt gas (^3 and to 
their thermal conductivities, and upon the rate of 
reaction between tho combining gases, which for a 
given combustible gas will vary with the composi- 
tion of tho mixtures, according to the usual laws 
of mass action and with the temperature of the 
n'action. The rate of reaction upi>ears to be the 
detcuinining factor in the position of tile maximum- 
speed mixture, the displacemmit being shown to be 
duo to the influence of mass action upon the rate, 
this not having its maximum effect in the mix- 
ture with the greatest calorific value. Tho dis- 
placeimmt is in the opposite direction, that is, 
with excess oxygen, when oxygon burns in an 
“ atmosphere “ or constant composition mixture of 
nitrogen with a combustible gas. Further j the 

maximum-speed is that of the mixture containing 
the gas(‘a in combining proportions when hydrogen 
or methane burns in pure oxygen, since in tliis 
mixture both the effect of temperature and of mass 
action have their greatest value. The spet'd of tho 
uniform movement of flame has been determined in 
mixture.s of methane with a number of different 
atmospheres of nitrogen and oxygen containing 
more oxygen than air and w9(h pure oxygen. The 
maximum spc'C'ds of tlic uniform movonicnt of flame 
were 55 m. per sec. for the mixture 0114 + 20 , and 
6G m. per sec. for the mixture 21T, + 0,. The uni- 
form movement givavs place to tho detonation-wave 
after quite a short distance of travel of the flame 
in tho fastest mixtures, but with the detenation- 
wave the maximum-speeds arc obtained W'ith mix- 
tures containing excess of methane or hvdrogen. 

— W. P. 

Oil shales; Ixetart i>Uint for the distillation of . 

L. Simpson. Chem. and Met. Eng., 1920, 22, 
71 72. (Sec this J., 1920, 147 a.) 

Cehtatn qualities of sliale yield by-products, the 
recovery (»f wdiich from the spent shale is profitable, 
varying either according to their quantity or local 
conditions, even after the maximum oil yield has 
IxKui h* cu.-ed. • The temperature distribution does 
not render the S('()tch ciual retort sati.sfnctory in 
this resp(K t. It is sugg(‘sted that shale should ho 
distilled in a “ single “ retort giving a satisfactory 
yield of oil, and that the spent material should then 
he hoat(*d directly in a horizontal rotary kiln. 
The fixed carbon in certain shales is sufficient to 
produce, on combustion, the lower limit of tem- 
perature (1160° C.) required for the maximum 
recovery of ammonia. Fine grinding of the spent 
shale ^ould assist in the pro(l action of ammonia, 

d2 
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and the recovery of potash becomes feasible if the 
final temperature in the kiln is increased. — C. A. K. 

Asphaltic base acid sludge obtained in refining 

petroleum and shale oils: Utilisation of . C. 

Baskerville. J. Ind. Enc. Chcm., 1920, 12, 
30-31. 

The “ acid sludge,” obtained in refining petroleum j 
and shale oils with sulphuric acid, is usually heated, , 
by means of live steam, with strong sulphuric acid i 
to separate oil capable of being refined and to I 
carbonise the rest of the material. The mass, which j 
after wiishing still contains 3 — 15% of free sulphuric i 
acid, is then burned witli coal. If the treatment : 
with sulphuric acid is stopped prior to the carbon- ' 
isation of the a.splialtic material, the mass separates 
into three layers, viz., oil, asphaltic sludge, and 
excess of sulphuric acid. The sludge, containing 
15 — 25% sulphuric acid, is washed once with five 
time.s its quantity of water, ireatetl with a slight 
excess of freshly slaked lime, and kne-aded in a 
mill. If Huflicioiit heat has not been generate<l to 
render the ma.ss Iluid the mixture is heated to about 
220° C. and then run into suitable containers. 
Finely divided limestone may be substituted for the 
lime. The asphaltic material is incorporated with , 
10 — ^10% of calcium sulphate. It adheres we^ll to 
masonry, wood, metal, etc., forming a waterproof 
coating, and can be mixed with rosin etc. If de- 
sired, the asphaltic substances may be extracted by 
the usual .solvents. — C. A. M. 


of on inverted frustum of a cone, by means of a 
conduit enclosfing the upper ed^e of the side walls 
and having an open circular slit on the hiaide of 
the wall. Means are provided for supplying oil to 
tho conduit, for removing vapour from the still, 
and for drawing off residual oil from the bottom or 
the 8ti.ll.— L. a; C. 

Liquids, fluids, and oils; Process for the conversion 
of ■ — — [fo lower boiling oils], J. H. Adams, 
Brooklyn, N.Y,, Assignor to The Texae Co., 
Houston, Tex, U.S. Pat. 1,327,263, 6.1.20. 
Appl., 30.3.11. Renewed 11.4.19. 

Oiiifl to bo convorUxl into lower boiling products 
are heated, in a liquid form, in a chamber to a 
cracking temperature, and the vapour pressure 
geiK'rated in the chamber is maintained on tho oils. 
'J'ho vapour.s are led to a condenser through oon- 
nections, all of which are in open communication 
to ensure a uniform j)ressure from tho chamber 
through tho onndenser. The Slower boiling oils are 
withdrawn from the condenser. — L. A. C. 

Jiituininoiis matter; Process of recovering from 

shale. H. 1). Hyan, Boulder, Colo., Assignor to 
National Oil Machinery Corporation, New York. 
U.S. Pat. 1,327, .572, 6.1.20. Appl., 28.3.18. 
Solids (siialc) containing bitumen are digested with 
a heavy oil at a tein[x.‘raturc high enough to liquefy 
heavy hydrooarbons present in the shale, but iii- 
sulliciently high to distil heavy fractions of oil. 

— L. A. C. 


Coal pyrites. Yancey. Sec VIJ. 

Gas produeers. Atkinson. See VI 11. 

Patknts. 

Powdered fuel; Combustion of - — J. S. Atkin- 
son, and Tho Powdered Fuel Plant Co., Lul., 
London. Eng. Pat. 137,450, 17.4.19. (Appl. 
9893/19.) 

The powdered fuel is fed into tho combustion 
chamber in intimate mixture with air by means of 
a fan, the admis.sion of air being governed by suit- 
able means, such a.s a hit-and-miss device, in accord- 
ance with the load on the plant and the amount of 
fuel being supplied. A secondary supply of air 
direct to the combustion chamber may also }x^ u.sed 
and governed in the same manner. — W. P. 

Inert gases; Apparatus for preparation of . 

E. E. Molas, Parks. U.S. Pat. 1,327,769, 13.1.20. 
Appl., 2.7.18. 

The burnt gases from an internal combustion 
engine are withdrawn through a pipe with an 
adjustable inUike valve. A check valve in the same 
pipe is a('Tuated by the force of the exploriion. The 
storage tank contains a liquid having a ba.sic 
character. — W. P. 


Lubricating oils; Production of from asphaltic 

materials. Dout-sche Krdbl-Akt.-Ces. , Berlin, F. 
Seidcnschnur, Charlottenhnrg, and C. Kbttnitz, 
Berlin-Lichterfolde. Ger. Pat. 305,105, 4.3.16. 
AsniALTic materials arc distilled with steam in 
rarefied air or in a vacuum. The oils thus obtained 
are highly viscous and, after treatment with steam 
to removo the lighter fractions, have a high hash 
point. About 60 % of high quality cylinder oil may 
he produced. The residual coke is fr(*e from oil and 
very little gas is evolvc'd in tho process. — W. J. W. 

Lubricating oils; Process for preparation of highly 

viscous and combust ihle — from bituminous 

materials, especially lignite tar. Deutsche Erdol- 
Akt.-Ges., Berlin, F. Seidcnschnur, Charlottem- 
hurg, and C. Koottnitz, Berlin-Lichtcrfcldo. Ger. 
Pat. 307,166, 7.11.16. 

Lig.nitk is gasified in producers, the tar recovered 
being distilhxl with superheated steam, with or 
without vacuum (.see prec-eding abstract). Tar 
obtained from lignite briquettes yielded 20% 
of machine oil (viscosity : 6'2 at 50° C. ; Hash point : 
188° C.), and 10% of spindle-oil (vis(*oeity; 4 at 
20° C. ; flash point; 150° C.) ; tho yield of paraffin 
wa« not dimini.shed. — W. J. W. 


Petroleum and other hydmcarhov.s : Frarlioiud dis- 
tillation of crude . A. F. G. C. P. J. von 

Grocliiig, A.ssignor to Atlas Process Co., Inc., 
New York. U.S. Pat. 1,327,184, 6.1.20. Appl., 
22.4.16. 

Each of a number of stills is provid<'d with a 
separate condenser and receiver, and each receiver 
is attached to an apparatus for creating a high 
vacuum, which is automatically maintained at a 
con.stant degree, in the stills, condorn.sers, and re- 
c-eivers. Tho njeans for heating the stills can be 
controlled so to vary the teniix*rature of dlsti la- 
tion in the different stills. — L. A. C. 

Evaporator [for distilling mineral oils]. W. 
Meischke-Smith, San Francisco, Cal., As.signor , 
to Shell Co, of California. U.S. Pat. 1,327,247, ' 
6.1.20. Appl., 26.3.18. 

Oil is delivered as a thin film on to the inner sur- 
face of the side walla of a atill, shaped in the form 


Fire grates far combustion of small or powdered 
fuel. A. F. Davis, Birmingham. Eng. Pat. 
137,375. (Appls. 1040, 15.1, and 1931, 27.1.19.) 

Gas retorts: Apparatus for maintaining predeter- 
mined pressure conditions in — — . A. A. Macin- 
tosh, St. Kilda, and W. H. Hunt, Melbourne, 
Victoria. U.S. Pat. 1,329,129, 27.1.20. Appl., 
2.4.17. 

See Eng. Pat. 105,563 of 1917; this J. 1918, 292 a. 

Gas: Manufacture of . M. C. Whitaker and 

W. F. Rittmaii, New York, Assignors to Syn- 
thetic Hydro-CarlK>n Co., Pittsburgli, Pa, U.S. 
Pat. 1,327,001, 6.1.20. Appl., 3.4.14. 

See Eng. Pat. 17,822 of 1915; this J., 1917, 957 a. 

Gas-producer for propelling vehicles. D. J. Smith, 
I/ondon. U.S. Pat. 1,327,496, 6.1.20. Appl., 
29.11.18. 

See Eng. Pat. 120,599 of 1917; this J., 1919, 6 a. 
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Gas-generator. T. R. Wollaston, Manchester. 

U.S. Pat. 1,327,893, 13.1.20. Appl,. 19.1.18. 

See U.S. Pat. 113,856 of 1917; this J., 1918, 233 a. 

Gas-producem. Eng. Pat. 137,168. I. 

Oil emulsions. U.S. Pat. 1,327,835. Sec I. 
Amtnonium sulphate. Ger. Pat. 314,598. See VII. 
Thionale soJaiions. Gor. Put. 314,628. See VII. 

Cooling hlast-furnnce gases. Eng. Pat. 137,378. 
Sec X. 

Analysing gases. Eng. Pat. 136,992. Sec XX 111. 


IIb-DESTRUCTIVE DISTILLATION; 
HEATING; LIGHTING. 

FAecfric lamp; A new . F. Schrotor. Eloklro- 

techn. Zoits., 1919, 186. Cliorn.-Zcit., 1919, 43, 
Rtip., 303. 

A LARGE oathodo and smaller aniKle are arranged 
within a pear-shapcxl globe (xjntaining a mixture 
of noon and helium at a pressure of 8 — 10 mm. A 
discharge is produced between the electrodes em- 
ploying 220 volts. Where alternating current is 
employed, the electrodes are of the same size and 
arc arranged symmetrically. Iron, aluminium, or 
potassium can bo used as cathode. Iron possessi^s 
t'ortain advantages. The lamp is design<Hl for an 
energy consumption of from 1 to 5 watts at 220 
volts. The intrinsic brilliance of the lamp is about 
OT Hefner candle per sq. cm. Its life i« determined 
by the sputtering of the cathode. A number of 
directions in which the lamp may bo employed is 
indicated. — J. vS. G. T. 

Patents. 

Heating of vessels; Froeess jar indirect [nsinf/ 

esters of phthalie acid as heat-transmitting 
medium^. Akt.-()les. f. Anilin - Fabrikation, 
Dorlin-Treptow. Ger. Pat. 302,581, 11.3.17. 
NEtiTUAL esters of phthalie acid, which are mobile 
(liquids and can therefore be easily poured, may be 
used as a heat-transmitting medium. They are 
stable and iic '-inflammable, with a high boiling 
point (280'^ — 29'.' and a Hash-point above 160°C. 

— W. J. W. 

El-ectrode ; Arc-lamp . W. H. Mott, Lakew(M)d, 

Ohio, A.ssignor to National Carlnm Co., Ine. 
U.^S. Pat. 1,326,605, 30.12.19. Appl., 23.1.19. 
An arc-larnp electro<le contains a combination of 
potassium silicate and boric oxide, in a form less 
hygroscopic than either of the materials alone. 

—15. N. 

Electric arc-lamjis; Diminution in the energy 

expenditure per candle power of . (). 

Lumrner, Breslau. Gor. Pat. 303,262, 26.5.14. 
The carbons aro impregnated with suitablo sub- 
stances, such as alkali iio-earth fluorides, and are 
employed to afford a flaming arc which is operated 
intermittently. Under such conditions the area of 
tho positive crater is reduced and the efficiency of 
the arc is increased. — J. S. G. T. 

Direct current arcs; Arrangeinent of . O. 

Lummer, Breslau, G. R. Mylo, Charlottenburg, 
and Riitgerswerke A.-G., Berlin. Gor. Pat. 
304,223, 28.7.15. 

A NUMBER of arcs aro struck between a number of 
electrodes of like polarity surrounding a central 
electrode of opposito polarity. The central 
electrode is constituted of a number of parallel 
sections capable of being separately adjusted. The 


arrangement permits of the attainment of a higher 
temperature than usual. An enhanced illuminat- 
ing effect is thereby obtained from vapours intro- 
duced into the arcs. It is also possible to 
impregnate the negative electrode with salts which 
hitherto could cither not lie employed at all or at 
most only in very small qiiantiTies. — J. S. O. T. 

Arc lamp having more than one arc. O. Imnimer. 
Breslau, G. R. Mylo, Charlottenburg, ana 
Riitgerswerke A.-G., Abt. Planiawcrke, Berlin. 
Ger. Pat. 303,355, 19.3.16. 

The inner electrode of a multiple arc (sec Ger. 
Pat. 304,223 above) is composed of sections which 
may bo impregnate with different salts, esuoh 
sections may lie in intimate contact with one an- 
other or may be sepn rail'd by a good thermal con- 
ductor. For example, the electrode may bo con- 
stituted of a solid portion together with a second- 
portion perforated by channels or wicks, these being 
impregnated with .salts, which are entirely absent 
from or present only to a small (‘xUnit in the solid 
portion of the electrode. The two halves may if 
desired bo provided with ch:innels having similar or 
different cliaracteristics. Tho device enables the 
tem]>erature of the negative clectrmle to equal that 
existing in the positive crater. — J. S. G. T. 

Arc electrodes for the production of short wave- 
length radiation. Siemens - Schuckertwerko 
G. m. b. 11., Siemensstadt. Ger. Pat. 315,217, 
8.3.18. 

Certain metals or compounds thereof, the radia- 
tions of which show maxima corresponding approxi- 
mately in wave length with tho minima in the 
radiation of the iron arc, aro incorporated along 
with iron or compounds thereof in the electrodes 
with a view to enriching the spectrum of the are in 
, the region of short wave lengths included between 
! 400/qi and 250u/i. Titaniferous iron, zinc, and 
! magm't^ium or their compounds may bo used either 
i singly or in conjuiwtion for this purpose. Cryolite, 

I zinc borate, and potassium magnesium fluoride may 
i be incorporated along with titaniferous iron. The 
j arc is struck in an atmosphere containing very little 
I oxygen. — J. 8. G. T. 

Electrode.s for high vacuum discharge-tubes, 
C. H. F. Muller, Hamburg. Ger. Pat. 305,521, 
1.11.17. 

The clo(trod<‘S are compTised either wholly or in 
part of chemically pure iron, more particularly of 
eleidrolytii; inin. — J. S. G. T. 

! llOntgen-ray tube. Siemens und Halskc A.-G., 
i SiemcnrisUidt. Ger. Pat. 314,914, 6.1.18. 

I Suitable elements or their oxides are superposed 
upon tlic anticathodo in a numlwr of thin 
j laver.s penetrable by the electrons, and prefer- 
; ably in tho form of inf/ersecting lines in close juxta- 
I position forming a kind of grating. Such coatings 
i servo to increase the hardness of the X-rays. As an 
I example, a platinum anticathodo may be coated 
I with one or more of tlic elements, polonium, 
tlMjrium, and uranium. — J. S. G. T. 


iil-Tar and tar products. 

Coal tar; Hesinous con.st ituents of . J. Mar- 

cussoii. Z. angew. Chem., 1919, 32, 385 — 386. 
Finkly-i*()\vdkhkd coal yielded on extraction with 
pyridine a product which when sulphonated wa« 
completely insoluble in water, whereas tar resins 
form soluolo suipho acids. Hence these resins are 
not present as such in tho original coal. Experi- 
ments indicated that they are produced by an oxida- 
tion process. ITio three tar resins, previously do- 
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scribed (this J., 1918^ 403 a), were arti/ically pre- 
pared by blowing air into coal tar oil of high b. pt. 
at about 1%^ C. The product, when troat<'d with 
acetone, yielded an insoluble deposit; the filtrate ; 
from this was free<l from solvent, and the residue 
treated with glacial acetic acid, leaving a black, 
pitch-like mass which, when digested with ncetene, 
yielded the solid resins. These resins bi'haved in 
the same way as those separated from coal tar. 
They may also be produced by heating the oil for 
a long time under a reflux condenser. The thicken- 
ing of tar lubricating oil in technical operations 
depends mainly on the production of tar resins. 
According to ituszig tihis J., 1919, 2I7.\) phony I- 
xanthenes are constituents of tar lubricating oils, 
but artificially-prepared phenylxanthene did not 
yield a resin when blown at C., and is there- 
fore not the original substance from which the 
resins arc derived. It is more probable that the 
resins are dcrivi'd from unsaturated hydrixuirbons, 
and their formation is analogous to that of asphaltic 
substances from mineral oils of high b. pt. Their 
physical and chemical characters are also similar. 
The tar resins appear to ditler essentially from 
asphaltenes only in aromatic character, and may 
therefore be regardi'd as aromatic asphalts. 

-C. A. M. 

Cresol {crnsijlic acid); rurijicd - - . 11. C. Hamil- 

ton. J. Ind. hbig. Chein., 1920, 12, 50 52. 

Chude ercsol is dissolved in a solution of sodium 
hydroxide of einiivalent alkalinity, and sufhciciit 
water addl'd to dilute tlie, sodium crisylatc to afioiit 
a 25% solution. The liipiicl is then boiled or siib- 
jeeU'd to the aidion of live steam until all the 
volatile impurilies (pyridine etc.) have been re- 
moved, the evaporated water Ining replaced in 
order to prevent the solution hecoj;dng so (concen- 
trated that the eresylate is decomposed and fri'o 
ercsol volatilisiMl. After cooling, any oil upon the 
surface of tlie liquid is skimmed off, whilst any 
naphthalene remaining unvolatiliscd is removed by 
filtration or centrifuging. Finally the eresylate is 
decomposed by the addition of an amount of sul- 
phuric acid equivalent to the alkali originally iisc'd, 
and the siqiarated crcsol i.s ri'distilled.— C. A. M. 

By-prodnet recovery in coke maiiufncfure. Berthe- 
lot. See ITa, 

Oih; Proc€:{.t of extracMtitj - — froin and-tar. 

H. U, Comber and J. \V. Stalker, Winnipeg, 
Canada. IJ.S. Pat. 1,327,271, 5.1.20. Appl., 
17.6.18. 

CoAL-TAU is agitated in the cold with w(K)d alcohol; 
the upi)cr layer, containing the oils and alcohol, 
is drained into a vessel containing uater, which 
dissolves the alcohol. The oils are then drawn off 
from the bottom of the vessel — 1.. A. C. 

Coed tar and the like; Zbv.t ’.f.? for purification of 

■ and simultaneous recovery of hiyh-moleeul.ar ; 

resinous bases. E. Wirth, Wie.sbadcn. Cer. Pat. ! 
303,273, 21.2.15. 

Tar obtainixl by dry distillation of bituminous sub- ’ 
stances is freed from phenols by treatment with an j 
alkaline solution and then treated with dilute, | 
followed by more concentrated rninpral acid. As i 
the salts of the resinous bases (constituents of the I 
so-called '‘arid tar”) are soluble in phenol, its 
initial removjil enable® the resinous haws to l)c re- 
covered. The tar may be freed from its more 
volatile constituents before being subjccteu to the 
treatment. — W. J. W. ' 

Tar oils; Process for purification of heavy and j 

recovery of bases of high boding point. E. Wirth, , 
Wiesbaden. Ger. Pat. 304,306, Addition i 

to Ger. Pat. 303,273, j 

The process described in the preceding abstract | 
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may l)e applied to heavy far oils to recover the 
base.s from them by treatment of the acid solution 
with alkalis. The acid concentration is kept suffi- 
ciently low to prevent separation of resinous sub- 
stances. The bases are obtained in the form of a 
viscous oil distilling mainly l)etween 320° and 390° 
C. The mixtiiro contains acridine and also non- 
cryatallisab’c bases of tho formula Can + i Hn-i-gN, be* 
ginning with These bases may be utilised 

for the manufacture of dyes and pharmaceutical 
|)reparations. — W. J. AV. 

Fractional distillation of hiidrorarbons. D.S. Pat. 
], 327, 1 81. Sec Ua. 

Luhrientiuii oils. Cor. Pat. 307,166. Fee Ha. 

PhflinUr. esters as heat-trausmittimj medium. Ger. 
Pat. 302,581. See JTn. 

IV.-COLOURING MATTERS AND DYES. 

J/iozot isation : The factors of . E '’I’a.ssilly. 

Bull. Soc. Chini., 1920, 27, 19—33. 

PsiNo the spoctrophotonictric mcthoil previously 
(IcscrilK'd (this .1., 1914, 217), tho authors have 
studied the diazol isation of a numl)er of amines. 
'I'he reaction is shown to be biinolccular and, in the 
la.so of aniline, its velocity is not modified by 
doubling the acidity of the solution. The diazo- 
tisation of sulphanilic acid is much more rapid 
when th(‘ concentration of the reacting solutions is 
increa.scd, and it is favoured by an excess of 
sodium nitriky The stability of dia/o compounds 
with respect to time and tiunpcrature may be 
studied by this method.' — W. G, 

Mordant dyestuffs; Ne.ic bases for the preparation 

fd . H. Bamberger. /, angew. Chem., 1920, 

33, 8. 

The chlorides of o-nitrophenol-p-sulphonic acid, 6- 
nitro-o-cresol-p-sulphonic acid, and 6-nitrosalicyI- 
p-sulphonic acid, obtained by treatment of their 
pota.ssiuin salts with chlorosniphonic acid, react 
quaiitilatively with aronlati^^ amines, diamines, 
aminocarboxylic acids, or aminophenols, and with 
arninosnlphonic acids or nininophcnolsulphonic 
acids of tho Wozeno or naphthalene .series. By re- 
ducing tho resulting siilphamino-coinpounds with 
.•sodium sulphide, valuable bases are produced for 
fiiono- and dis-azo mord.nnt dyestnlTs, which give 
colours ranging from yellow to bluish-violet. — J. K. 

Patents. 

('otd-tar dyes; Production o/ . E. D. Kendall, 

Elizabeth, N.J., Assignor to Haggin Estate, 
Inc. U.8. Pat. ],326,6t>5, 30.12.19. Appl., 5.4.18. 
Dyes are produced from nitroltenzene or its homo- 
logues by electrolysis of a mixture of one or more 
nitro-conipounds, acetone, water, and sulphuric 
acid. -L. L. L. 

Dyestuffs and proeess of making same. A. S. 
WTicelor, (’hapcl Hill, N.C. U.S. Pat. 1,327,260, 
6.1.20. Appl., 9.12.18. 

A SOLUTION of a hydroxynaphthoqninone having 
less than three hydroxyl groups is treated with a 
halogen in excc^ss; tho halogenatcd product is then 
separaU'd and converted into a salt.- L. A. C. 

Azo dyes and process of making same. R. Taggesell, 
Buffalo, N.Y., Assignor to National Aniline and 
Chemical Co., Inc., New York. U.8. Pat. 
1,327,688, 13.1.20. Appl., 6.9.19. 

One mol. of tetrazotised m-toluylenodiaminesul- 
phonic acid (CH,:NH,:NH ‘80,H = 1:2:6:4) is com- 
bi mxl with I moi. of a m-toluylenediamineaulphonic 
acid, and the product is then combined with a 
suitable unsulphonated compound. — L. A. C. 

Dye. U.S. Pat. 1,326,367. See VI. 
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V,-FIBRES; TEXTILES; CELLULOSE; 
PAPER. 

Degreasing (scouring) wool and textiles with vola- 
tile solvents. H. Hey. J. Soo. Dyers and Col., 
1920, 36, n—lG. (See also this J.; 1919, 406a.) 
Tub author describes the degreasing of wool by sol- 
vents, giving a list of solvents and the properties 
of Boml3 of them. With “ burry ” greasy wool, car- 
bonising in the grease is recommended, the grease 
preserving the wool. The warm material from the 
drying oven, afU'r carbonising, is degreasc'd by sol- 
vents and then the burrs are crushed and shaken 
out. The acid is then removed by washing with 
water, followed by soda, and a final wa.shing with 
,soap leaves the wool in good condition for the fur- 
ther operations. The consumption of acid is greater 
than by the ordinary method of carboni.sing aft<?r 
scouring but is comperi.sate<l for by the betU^r 
results obtained. Owing to the absence of previous 
alkali treatment, the wool is finished in a better 
condition than by the ordinary method. Sterilising 
wool. Very dilute hydrochloric or sulphuric aiud 
solutions are capable of rendering anthrax spores 
sterile, especially at high temperature. It is pro- 
posed to steep the raw greasy wool in a dilute acid 
bath, to which 1 % of form:ildohyde is added; after 
thorough impregnation with the liquid the wool is 
drained, centrifuged, and dried at a high tempera- 
ture to sterdise. h. L. L. 


Paper or cellulose fahiics; 

. Exportingenieuro 

stofftcchnik G.m.b.H., Be 
Pat. 303,801, 30.9.15. 

The fabric, preferably after treatment with a 
swelling agent, such as caustic soda, aniuioniacal 
] copper solution, lactic acid, etc., is subjected to 
' fulling, either dry or damp, in order to compress 
j it. Albumin may be used laith as a swelling and 
I a finishing a^ent, added either after the fulling or 
! after the drying ; it is preferable to add to it small 
i quantities of acids or alkalis to increase the swell- 
ing effect and the ease of penetration of the 
.ilhumin int-o the fibre, and of a hygroscopic sub- 
stance to reduce the hardness of tho fabric. If the 
fabric i.s to be exposed to wot conditions a water- 
repellent substance, such as wool-fat, should be 
added.- B. V. S. 

l iieeds;] Process for ohtuinhig ieclinically valuable 

products [from ]. Verwertung inliindischer 

Produkte, G.m.b.H., Charlottonburg. Ger. Pat. 
304,285, 21.12.16. 

Tiik root stem of tho plant (Arundo phragmites) is 
separated by mechanical means, assi.stcd, for in- 
stance, by treatment with weak caustic soda solu- 
tion at 100° C., into a fibrous part suitable for 
textile purposes, such as jiito or paper-yarn sub- 
stitute, and a part containing starch and sugar 
suit:iblo for production of alcohol or cattlo fodder 
by lermentation processes. — B. V. S, 


Process for improving 
fiir Papier- und Zell- 
'lin-Wilmersdorf, Ger. 


Alder wood; Vhcwical composition of . G. G. 

8chw:dl)e ami K. Ifecker. Z. angew. Cheiu., 1920, 
33, 14-16. 

A Di'-TATiiKu discussion of the results of analyses of 
samples from trees of various ages. With increase 
in age, the proportions of lignin and of pentosan- 
froo cellulose increase, whilst that of acetic acid 
obtainable by hydiolysis diminishes. Contrary to 
the view of Pringshoim and Magnus (this J., 1919, 
714 a), therefore, thoie is no rchUion Ix^twoen the 
proportions of lignin and acetic acid. The heart- 
wood contains more lignin, but less cellulo.se than 
tho sap wood. — J. K. 

Patents, 

\Vool-scniLrini lig^iors; Process for treating — ---. G. 
Kolsky, Ne York, Assignor to The Diamond 
Match Co., Ciiicago, HI, U.8. Pat. 1,32^1,873, 

23.12.19. Appl., 24.12.15. 

The grease contained in the scouring liipiors is 
coagulated by uie:iTiK of a soluble derivative of sul- 
plnirous acid, the sulphur dioxide of which is in 
unstaiile combination, so that on heating with 
water tho. compound is decomposed into materials 
W'hich will reiniily separate from tho liipior, and 
may bo again used for the regeneration of the sul- 
phurous acid <lcrivative. The coagulated groa.se is 
separated and refiiuNl.— L. Ji. L. 

Drying and carboni.sing machine [/or Jibrous 
'materials\. T. Allsop and W, W. Sibsoii, 

Assignors to The Philadelphia Drying Machinery 
Co., Philadelphia, Pa. U.S. Pat. 1,326,161, 

30.12.19. Appl., 19.2.19. 

A iiECTANGiiLAU easing is divide<l by horizontal par- 
titions into compartments which ore subjectea to 
different heat conditions as required, and each com- 
partment is provided with a horizontal endless band 
conveyor. The material is fed on to tlie uppermost 
conveyor outside the oasing, and after passing 
through the compartment is transferred to the con- 
veyor in tho next compartment by means outside 
the casing, the ends of the conveyors being ex- 
tended outside tho casing for this purpose. 

— W. F. F. 


Jlushes; Preparation of valuable, fibres from . 

Deutsche Typha-Verwertungsges.m.b.H,, Char- 
lottcnburg. Ger, Pat. 308,564, 20.1.18. 

; 4'iie rushes are crushed, treated with weak alkali, 

, and then with dilute bisulphite solution, preferably 
;it boiling temperature. Long, white, pliant fibres, 
.suitable for spinning :ind of considerable strength 
are oblaincMl. — B. V. S. 

\Pea-pods;~\ Fibrous matetial [from ]. R. 

Polder, Frankeiithal. Ger. Pat. 307,626, 19.2.18. 
By a fermentation prociss or by treatment with 
hot water or steam the outer layer of pea-pods is 
dissolved away, leaving tho inner fibrous layer in 
a form suitablo for spinning etc. The solution of 
I the outer layer contains sugar and is suitable for 
. use in the pn'paration of marmalade etc. — B. V. 8. 

Typha fibres; Process for the after treatment of 

separated by a chemical process. Deutsche 

Tvpha-Vcrwertungsges.m.b.H., Charlottonburg. 
Ger. Pat. 308, ,563, 28.11.17. 

The fibres are washed and then boiled with sodium 
bistdphite solution either in open vessels or in 
closed VCS.S 0 I 3 under pressure. — B. V. S. 

Textile materials; Process for vmterproofing and 

softening L. Meyer, Charlottonburg. Ger. 

Pat. 311,968, 13.12.18. 

The material is treated first with a solution of a 
mctallie salt, then dried and treated with an alkali 
and finally with soap or similar substanco. For 
instarioc, artificial silk may bo treated with alu- 
minium fonnate, dried at 40° — 45° C., then treated 
with ammonia, and lastly with a soap solution at 
alx)ut 50° C.-B. V. S. 

Waste from paper industries; Process for rendering 

absorbent. Reis und Co , hViedrichsfeld. 

Ger. Pat. 307,611, 20.2.18. Addition to Ger. Pat. 

' 303,302 (this J., 1920, 15 a). 

Avtbb the chemical treatment and before drying 
the w'oste is left for a long time exposed to the 
: action of tho solution of the residue of softening 
i reagent (alkali etc.) remaining in the material. 
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This gives a more permanent absorbent quality than 
if the softener is thoroughly washed out before dry- 
ing. — J3. V. S. 

Fabric for aircraft and process of making same. 
N. A. T, N. Kearv, Peterborough. IJ.S. Pat. 
3,327,707, 13.1.30. Appl., 21.4.10. 

Ske Eng Pat. 128,690 of 1918; this .1., 1919, 678 a. 

Paper; Process for makintj lines and wat cr-marks 

on and apparaliis therefor. (). Suur.salini, 

Assignor to Kangas Pappershriiks Aktiebolag, 
Jyvaskvlii, Finland. U.S. Pat. 1,329,100, 27.1.20. 
Appl., 13.8.19. 

See Eng. Pat. 123,082 of 1919; this J., 1939, 896a. 

Saccharification of wood etc. (Icr. Pats. 305,180, 
309,150, !ind 310,149-50. Sec XXUl. 

Cellulose products. (u'V. Pat. 305,019. /SVe XXII. 


VI.- BLEACHING: DYEING; PRINTING: 
FINISHING. 

Ink stains: Iteinoval of [from fahricsli. (uu- 

bardt. Z. angew. (’hem., 1920, 33, 32. 

An ink stain on a (‘otton cloth rc.sistod tlu' action 
of oxalic acid, oxalic acid and sodium cbloridi', and 
oxalic acid and zinc dust, but was removed com- 
pletely by treatment with dilute potassium per- 
manganate soluLion followi'd by sodium thiosul- 
phate and citric acid, and subsequent washing with 
waU‘r.-W. P. S. 

Patk.xt.s. 

Silk; Increasinij the sfienijih and elasticity and 
preventing or decreasing ttic subsequent v'caken- 

inij of fibres of loaded . .1. Kor.s<>lt, Zittaii, 

kSaxony. Eng. J*at, 136,578, 24.8.17. (Appl. 
12,188/17.) Addition to 101,684/16 (this J., 
1918, 53 a). 

The strength and elasticity an' incn'ascd or the 
subsequent weakening of loadt d silk fibres is pre- 
vented or decreased by treating the silk with ber- 
berine or with alkaloid derivativ('s or decomposition 
products which can be produced synthetically, such 
as tropin e, or niethyl-phonmor[)holino, or piinelic 
acid, or compounds produced by the ferniciitativ<' 
or chemical decomposition of protein or nuclein, 
such as amino-acids of the aliphatic or aromatic- 
group; hydroxynmino or thioamino acids; hetero- 
nuclear compounds of the iminazole. pyrrole, and 
indole groups; polypeptides and peptones; proline, 
histidine, tryptophane, protamines, histopeptone, 
etc.; guanine, cytisine, thymine, uracil, guanylic 
acid, inosinic acid, etc. All these compounds arc 
oxidised by the loading material or by the oxygen 
of the air more readily than the fibroin of the silk. 
These compounds modify the handle of the silk by 
rendering it softer and prevent the action of the 
loading agents on the fibre as well as prev<>nting or j 
diminishing rotting with age resulting from the : 
oxidation of the fibroin. After treatment with these ' 
protective agents the loaded silk showed an increa.se 
of 50 — 60% ill strength and 25 — 40% in elasticity. 

L. L. L. 

Dyeing, vrnshing, scouring, sizing, bleaching, and 
mercerising yarn in hank form; Machines for 

. J. S. and 8. 8. Lord, Manchester. Eng. 

Pat. 136,666. 31.12.18. (Appl. 21,864/18.) Addi- 
tion to 121,075/18 (this J., 1919, 71 a). i 

The machine described in the chief patent is modi- | 
6ed to enable it to bo used for dyeing or treating i 
hanks with different dyes or reagents. Each of the { 
rollers is provided with a trou;^ which when the | 
arm carrying the respective rollers approacjies the 


vertical position is automatically charged with dye 
I or reagent, and after the hanks are treated auto- 
I malicallv emptie<l. A device is attached to the 
hank rollers for feeding or stripping the machine, 

I and a suitable form of reversible gear is provided. 

— L. L. L. 

r/adif/o] dyeing machines. F. and F. Davis, Ilali- 
! fax/ Er>g^ Pat. 136,991, 14.5.19. (Appl. 9108/19.) 

I A MACHINE for the dyeing of indigo on woollen or 
I worsted piece goods comprises a vat containing an 
I upper and lower tier of rollers submerged in the 
! dye liquor. The upper tier consists of rollers of 
' two diameters, the larger rollers being arranged 
i alternately to two or more of the other rollers. The 
i larger rollers are driven by means of clmins and 
I chain wbeels, and resting on the driven rollers arc 
, jockey or nip rollers. The goods are taken through 
i the liquor under a uniform tension, causing little 
or no disturbance of the dye bath; consequently 
there is no risk of curled edges, creases, or pre- 
mature oxidation with resulting streaky dyeing. 

— L. L. L. 

Dqc and process of di/cimi. J. A. Nieuwland, 
Notre Dame, Jnd. U'.S. i>at. 1,326,367,30.12.19. 
Appl., 3.12.17. 

The dye-bath is prei>ared by the action of a inor- 
euric salt upon a solution of j^-phenylencdiamine 
above the normal temperature. Fabrics may be 
dyed by subjecting them to the successive action of 
solutions containing respectively a mercuric salt 
and p-phcnylencdianiinc.— L. L. L. 

Paper yarn and cloth; Process for dyeing . 

Cbcm'. Fabr. Coswig-Anhalt, G.m.b.H., Coswig. 
Gcr. Pat. 315,311, 15.3.18. 

OxinisiNO agents, such as per bora to, pi'rcarbonaU', 
<‘tc., are added to the dye-bath. Driglitor colours 
are obtained and the substance is softer to the 
touch, is more oa,sily impregnated by waterproofing 
solutions etc., and is stronger than when dyed 
in the absence of the oxidising agent.— -11. V. 8. 

Printing fabrics or the like ; Machines for . A. 

Samuel, livons, France, Eng. Pat. 126,946, 
20.3.19, (Appl. 6926/19.) Int, Conv., 16.5.18. 
The machine comprisc*.s two carriages arranged to 
move at right angles to each other, one of these 
carriages being displaceable along the length of 
the printing table on which the fabric is plac<*<l, 
whilst tlu' other carriage, carrying the printing 
device, is displaceable transversely for the purpose 
of printing the design of an engraved roller across 
the entire width of the fabric. When a strip has 
been printed, the first carriage is displaced longi- 
tudinally for u distance equal to the width of the 
prink'd strip and the second carriage, brought back 
to the rear, prints a new strip fitting adjacent to 
and in exact alim'inent with the first. The 
maihine is fitted with a device for turning the 
printing rollers and also for raising these rollers 
during theur return to the rear in order to avoid 
contact witli the fabric. — L. L. L. 

Colour fastness in dyed fabrics; Apparatus for 
testing . ,J. W. Driver and F. W. Sunder- 

land, ‘ Bradford. Eng. Pat. 136,971, 8.3.19. 
(Appl. 5788/19.) 

The dycid material is expo.sed in a frame to the 
concentrnkd beam of an arc lamp from which tho 
infra-red or heat rays have boon substantially re- 
moved by a light filter. Tho arc light is condensed 
by a plano-(x)nvex lens and project^ on to a double 
convex lens, the frame holding the sample of fabric 
to bo tooted being placed slightly beyond the focus 
of the la.st lens. If necessary, a colour screen is 
interposed to act as a filter for infra-red or heat 
rayi.— L. L. L. 
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Mercerising, dyeing, and other operations; Means 
for supporting and stretching hose and like 

knitted fabrics upon wire forms during 

A. E. Hawley, Hinckley, P. F. Crosland, Hali- 
fax, and F. G. Dixon, Choadle Hiilme. Eng. 
Pat. 1,37,386, 22.1.19. 

[Aniline'] Black; Production of uj)On vegclahlc 

textile fibres, silk fibres, or mixtures of the same. 
E. A. Fourncaiix, Manchester, U.S. Pat. 
1,329,117, 27.1.20. Appl,, 27..5.19. 

Sf.r Eng. Pat. 126,201 of 1918; this .1., 1919, 460 a. 
Starch. Eng. Pats. 1.35,591 and 1.35,588. See XVIf. 


VIL- ACIDS: ALKALIS: SALTS: NON- 
METALLIC ELEMENTS. 

Coni pyrites; Chemical data on . H, F. Yan- 

cey. Chem. and I\Iet. Eng., 1920, 22, 10.5—10!). 

A GEOJaiGicAL survey indicated that about 1,. 500,000 
short tons of pyritc.s conccntrjitcs could be recovered 
from coal mining operations in the Eastern and 
Central coalfields of the United States. The .sul- 
phur content of about 120 collected samples, fre^ed 
from adherent coal, was found to bo in most cases 
Hulhciently high for economic treatment in the 
manufactur<5 of sulphuric acid. The colour of the 
specimen wa.s no index of the probable purity, as 
many of the samples containing more than 45% of 
sulphur were dirty gray and non-crystalline, while 
bright brass-yellow crystals were often found to be 
low in sulphur value. The carbon contained in 
picked or washed pyritic material is not injurious, 
as material containing up to 10% of bituminous 
matter has been used for making sulphuric acid 
without trouble. Pyriti'S from eonl contains only 
very small quantities of arsenic (0’005—' 0*056 % ) 
and phosphorus (0*IK).3— 0*083%), and a considerable 
proportion of the burnt cinder could be used for 
the production of low-phosphorus iron. — C. A. K. 

Sulphuric acid, nitric acid, and their mixtures; 

Specific heot of . P. Pascal and Gamier. 

Bull Soc. Chim., 1920, 27, 8—18. 

Using an electrical method of heating, the authors 
have deteririncd the specific heat of sulphuric acid 
at concentraiions varying from 10 to 100% of acid, 
of nitric acid at concentrations varying from 10 to 
98%, of mixtures of nitric acid and sulphuric acid, 
and of mixtuH's of nitric acid, sulphuric acid, and 
water in varying proportions. The results arc set 
out ill detail.' - AV. G. 

Ammonia; Advantages of the synthesis bf at 

very high pressures. G. Claude. Comptes rend., 
1920, 170, 174- 177. 

Numerous advant.nges are claimed for the use of 
pressures up to 1000 atmos. (see this J., 1919, 885 a ; 
1920, 61 a) insUmd of 200 atm. as in the German 
method, in the synthesis of ammonia on an indus- 
trial scale. The contact chamljcr can be very matori- 
.ally rediK'xsl in sixe for the same ])roduction, and it 
is only no('cssary to pass the reacting gases over the 
catalyst three times instead of tlie considerable 
number of times necessary at the lower pres.sure. 
Again, at the higher pressure much more heat is 
evolved and may bo used to produce power, and 
auto-reaction can be realisi'd in much less cumber- 
some apparatus. At the high jiressure the per- 
centage of ammonia in the issuing gases may bo 
25%, and its partial pressure such that simple 
cooling with water is sufTieient to liquefy the 
greater proportion of the ammonia aa it issues from 
the reaction chambi^r. The ammonia in this form 
can be readily liberated as gas and thus easily used 
in the ammonia soda process. Finally, there is 
very little loss of pressure in the high-pressure pro- 


cess compared with the German method, as it is 
only necessary to circulate the gas three times over 
the catalyst and the ammonia can easily be remov^ 
from the gases issuing from the reaction chamber. 

— W. G. 

Ammonia; Catalyst for the oxidation of . G. A. 

Perley. Chem. and iMet. Eiig., 1920, 22, 125 — 129. 

I The divergence in the type of platinum catalyst 
1 employed in different installations is emphasised. 

! Since the reaction is essentially a contact process a 
I gauze of 0*0025 in diam. wire and of 120 — 1.50 mesh 
! is more logical from the standpoint of^ economy in 
; platinum than the gauze of larger mesh generally 
' used. A three-layer gauze arrangement of mantle 
i form ropre.sents the maximum upixir limit for the 
{ ('conomical use of platinum, and the layers should 
i be separated in order to permit the much-diluted 
I ammonia-air mixture, which passes the first layer, 
j to ho heated to a higher temperature than the 
; original, more eoncentrated ammonia mixture. A 
! suitably preheated mixture of gases is important if 
I a rapid velocity of reaction is to bo attained. It 
I is probable that nitric oxide (NO) is not the initial 
j i)r(Kluct of the ammonia oxidation reaction. The 
! d(‘composition reactions are dependent on the gas 
I velocuty, and for the effieient use of spaced gauzes 
I a correct adjustment of the space-time-temperature 
j factor is neccs.sary. — C. A. K. 

! Ifydrogcn ; Formation of free in the reversed 

I ammonia flame. F. C. G. Muller. Z. angew. 
Chem., 1920, 3.3, 24. 

I The author finds that the products of combustion 
J of ammonia in oxygen contain hydrogen and nitro- 
: gen in the ratio 213 by volume. Since the result is 
, unaltered by cooling the flame by cold water 
: (Baschig, Z. phys. Chem. IJnteiT., 1918, 1.38), it 
cannot bo due to dissociation of ammonia. On the 
I other hand, Hnschifr’s assumption that the equation 
2NH,-| 2H,0 represents the first stage 

of the reaction, followed by instantaneous dis- 
! soeiation of NjHj and partial combustion of the 
I hydrogen, does not account for the constancy of the 
; proportion of hydrogen produced. — .1. K. 

' Nitrogen irioxide; Existence of in the gaseous 

state. E. AVourtzel. Comptes rend., 1920, 170, 
i 109—111. (Sc'e also this J., 1920, 154 a.) 

; Measiircnients of the contraction occurring when 
' known quantities of nitric oxide and oxygen are 
: mixed, the nitric oxide’being in excess, indieate 
: that, under a total pressure of about 0*25 atm., an 
almost stoichiometric mixture of nitric oxide and 
i nitrogen peroxide contains about 2*5% of nitrogen 
; trioxide. -W. G. 

I Nitric oxide; Velocity of oxidation of . E. 

[ AVourtzel. Ckmiptes rend., 1920, 170, 229 — 231. 

The oxidation of nitric oxide is a reaction of the 
third order and shows no noticeable modification 
when half the nitric oxide is oxidised. The forma- 
tion of nitrites or nitrosyl sulphate, observed whan 
the gaseous products formed at the commencement 
of the reaction are treated with alkali or sulphuric 
acid, must be due to particular conditions of absorp- 
tion and not of oxidation. Nitrogen trioxide is an 
ultimate product of the action and not an inter- 
medii.te product. The velocity of the oxidation 
diminishes with rise in temiKiraiurc. — AV. G. 

Sodium nitrite; Bevrrsihle oxidation of . C. 

Matignon and E. Monnet. Comptes rend., 1920, 
170, 180—182. 

It is well known that .sodium nitrate is decomposed 
by heat, giving swlium nitrite and oxygen, it is 
now shown that if sodium nitrite is heated in 
oXjVgen at a pressure of 175 atm., the temperature 
being gradually raised during^ hours from 395® C. 
to 0., it is almost entirely converted into 
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sodium nitratfi. The heat of formation of the 
nitrate is given by 2NaNO,Bol+0,=2NaNO,soI+45 
cals. The reaction is. however, too slow for prac- 
tical application. Calcium nitrite is similarly con- 
verted into calcium nitrate. — W. G. 

i^odium nitrite; *S'ome properties of . C. 

Matignon and G. Martlial. Comptes rend., 1920, 
170, 232~2:W. 

Sodium nitrite has m. \> t ., 276 0° C. (corr.). The 
following heat equations have been found for it: — 

NaNOjSol f .Vq NaN(Kdks-;3*32 cal. 
2NaNO,dis8'| H.SC.diss 

Na.HO/li.ssq 2HN(),^diss I 2x l‘G cal. 
HNO/liss 4 NaOIIdiss NaN 02 di.s.s-rH ..0 l ITl cal. 

Ngasf(f,ga,s-f-Na soI=-NaNO,sol fSS-o 2 cal. 
Aqueous sodiiini nitrite is not oxidised at 100° C. 
by prolonged contac't with oxygen under a pressure i 
of oO— 5o atm. even in the presence of a eatalvst. 

W. G. 

Sulptidl es ; Vot moet ric dele nn i nation of 6 // 

oxidation of benzidine sulphate irith potassium 
pernianoanatc. P. L. Hibbard. Soil Sei., 1919, 

8, 61—66. 

A nouii'iCATioN of tlie metliod of Uai/.iss and Dubin 
(J. Biol. Chein., 1914, 18, 2t)7). The solution for the 
precipitation of benzidine sulphate' shoidd be free 
from iron, h<mvy metals, nitrates, jdiosphates, and 
organic iiiatter, and should only contain Iw'twc'C'ii 
0’5 and 4'0 mgrms. of SO,. 4'he liquid (10 — 25 c.c.) 
is treated with one dro[) of phcnolphthalein and ! 
then with dilute sodium hydroxide till just alkaline. : 
It is then neutralised with N f]0 hydrochloric acid 
and O'l c.c. added in exe<*ss for each 5 c.c. of solu- 
tion. Keeping the liquid (piite cold, 5 c.c. of O'S^ ! 
benzidine hydrochloride solution is added, and 
after lo— 30 minutes the benzidine sulphate i.s col- 
lected in a Gooch erucihle. washed with the mini- 
mum of cold water, transferred with the asbestos 
pad to the precipitation flask, and heated with ; 
1 c.c. of lOy, sodiuit) hydroxide solution in a boiling 
water bath for a few minutes. Then 10 c.c. of 
dilute sulphuric acid (1 iuudil water) is ad<led and 
hot water tu bring the volume to 100 c.c. iV/20 
potassium permanganate? is run in until there is 
5 c.c. in excess and the solution heated on the wat(‘r 
bath for exactly ten minutes. Then 10 c.c. of N f2{) 
oxalic acid i.s added and the titration compIet('d 
with iV/ 20 permanganatOj The factor for the con- 
version of ('.c, of permanganate solution into 
mgrms. of 80, is 0’12. ft is advisable* to make 
a blank determination. -W. G. 

Cidcium carbide manufactu re ; "Xofes on . J. 

Baumann. Chem.-Zeit., 1920, 41, 33- 35. 

Good contact between the eIectro<lc and its holder 
i.s essential; interine<liatc layers of copper gauze or 
a coating of graph itc-dexirin paste tend to burn 
out the holder. The most suitable form of holder 
is the “ eoiiper pin” type. By the u.se of 
sprinklers for cooling the electrode holders water is 
economised ami loss oi enn ent and risk of explosion 
in the furnace are avoided. Klectrodes should Ik*. 
carefully preparc'd from good anthracite; they 
should have a fine-grainrd structure and should 
emit a ringing sound. If they are heated to too 
high a temp(!rature they Hake and' disintegrate. 
The size of the raw materials is important. If the : 
picce.s are loo largo a depo.sit of carbide forms on ' 
the electrodes and lowers the potential. Dust in the 
‘'carbide smoke” may bo remov<'d by a cyclone; 
efforts to recover the lime foiin<!d by combustion 
of metallie calcium produced by dissociation of the ' 
carbide have so far been unsiicoes.sfnl. By careful 
avoidan(xi of local overheating through selection of ■ 
the correct size of electrodes, the amount of 
“smoke” is reduoed to a minimum. The life of i 
the electrodes has an important bearing on econo- I 


mical running. The use of jackets, or coating the 
I surface, to protect the electrodes from the effect of 
j atmospheric oxygen is not effective. Menus by 
1 which the raising and lowering of the electrodes are 
i avoided would promise better results. The con- 
sumption of electrodes by carbide formation might 
be diminished by manufacturing carbide of lower 
: strength than 80%. In continuing to use elec- 
trodes after they have burn(?d down, the possible 
■ destruction of the more expensive elcctrodc-holder 
must bo borne in mind. — \V. J. VV. 

I Carbide, furnace. <jascs. P. Schliipfcr. Z. Elcktro- 
I chem., 1919, 25, 409—414. 

Till-] author Ini.s examined the ga.scs and the dust 
fnim the electric furnaces used for the manufacture 
of calcium carbide. 'Phe carbon monoxide content 
of the g;is was a maximum in tlie immediate vicinity 
of the electrodes; one such sample showoil : CO^, 

1- 00%; 1-33%, CO, 84-61%, IL, 5*82%, N^, 

7‘2l%. ; whilst a sample taken 50 cm. from the clec- 
tr(xle clo.se to the surface of the charge gave: CO.^, 
15% ; ()„ 2*55% ; CO, 16-53% ; 56'13% ; 9-79%. 

The combustion of the gases in the case of open fur- 
naces, actually starts in the reacting mass and i.s 
completed so rapidly that carbon monoxide cannot 
he detectc<l in the gaw's corning from the furnace. 
There is no noticeable darnago done to plant life 
in the neighbourhood of carbide furnaces. For tho 
manufactnn' of 1000 kilos, of carbide (containing 
85%, CaC;,) 1000 kilos, of lime and 600 kilos, of coke 
are nsc<l. There is a loss of 121 kilos, of lime, 60 
kilos, of coke ash, and 23 kilos, of coke dust, all 
of which must lx? carried away by the gas('s in the 
form of dust. This <lnst is described as the plague 
of the carbide industry. A numlx'r of analyses of 
the dust, collected in diffcrruit ways, are quoted. 
A s.ample collected in a coke scrubber contained : 
Sol. in HCl: MgCO,, 3*03% ; CnGO,, 12-54% ; CaO, 
24-44% ; CaSO„ 3-09% ; FeJ)„ 4-66% ; Si()„ 3-77% ; 
insoluble in HCl : C, 34-84% ; ash, 9-58% ; S and Oj, 

2- 11% ; Hj, 0-49%. A sample from a settling tank, 
collcct('d in the wet way, contained a much higher 
proportion of calcium carbonate and less lime, tho 
latUir having ken further converted into car- 
bonate by the CO^ of the ga.s<'H through the solvent 
ac'tion of the water. Tt is concluded that the dust 
from the furnaces originally contains much lime, 
which gradually becomes converted into carbonate. 
The amount of dust produced is proportionately 
much greater from larger furnaces than from 
smaller ones, and increa.scs with increasing voltage. 
Tt also dcjwnds on the manner in which the furnace 
is worked and is lessened by the use of coarser 
grained lime. Tho author lias calculate<l the heat 
balance-sheet of tho process, and shows that the 
heat of the gases, if it could he utilis('d, is sufficient 
to burn mon? than half tho lirno used in tho manu- 
facture. — F. H. 11. 

Chromic acid; Conlinuom process for the regenera- 
tion of - — . 11, H. McKee and 8. T. Leo. J. 
Ind. Fug. Cheni., 1920, 12, 16 — 26. 

Tub organic matter in waste chromium liquors may 
ho destroyed by means of an electric current with- 
out any preliminary treatment. The best results 
areobtainetl at the ordinary temperature, and hard 
lead is tho most siiitablo material for the anode. 
Preliminary filtration of tho wa^te liquor from 
suspended organic matter (through a sand filter 
2 in. dwp) is important. In a continuous process 
of regeneration tho fresh wa.ste liquor was fed 
directly into the bottom of one end of tho cathode 
chamber, and overflowed through an orifice at the 
other end into the anode chamber, in which the 
level of the electrolyte was kept somewhat lower. 
The finished solution was drawn off continuoiisly 
at the opposite end of the anode chamber. Tho 
ncid concentration in tho cathode chamber was 
restored by the supply of fresh waste liquor, whilst 
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in the anode chamber it was reduced and balanced 
hv the overflow liquid from tho cathode chamber. 
The cell was rectangular, and the diaphragm wa.s 
compost'd of “ clectro-filtroa.” In cpmmcwnal prac- 
tice a solution of 70 grms. CrO, equivalent Per litre 
is commonly used as oxidising agent, so that the 
concentration of the anolyto shojild be maintained 
above that limit. Better results were obtained 
with a concentration of 90 grins than with HO grnis. 
per litre. For a ^iven current density the capacity i 
of the cell is directly proportional to the anode sur- 
face. With a current density of 1'2 amp. per s(|. ■ 
dem tho equivalent of about ^ lb. of chromic . 
anhydride is prodnc<<l in 24 hours for an anode sur- 
face of 8 sq. dcm. ; whilst with a current density of | 
2'4 amp. per sq. dcm. about 4/1 1 lb. is prtxluccd iii j 
24 hours with same anode surface. Only about | 
3 k.w.h. of electric enerj>;y is required for each Ih. ' 
of chromic acid regenerated, and the value of tho i 
sulphuric arid simultaneously regenerated is nearly j 
as great as the cost of the electric energy.— C. A. M. : 

.UJ sorption ond adsorption rnviponnds. T’. Adsnrp- . 
tion compounds of cuprous oxide. L. Bcrczeller. ' 
Bioeheui.-Zeits., 1919, 9:1, 2:10-237. ' 

In precipitating cupric; hydroxide, from copper siil- j 
phate with scxlium hydroxides some of the alkali is 
adsorbed by tlie precipitate. The black hydroxides ^ 
adsorb more of it than the blue ones, lodate ions 
arc also adsorlied by cupric hydroxide, but in this 
(',ase the hhu’ hydroxides adsorb more of it than the 
black. Tlio presence of sugar prevents the adsorp- 
tion of sodium hydroxide by cuiirio hydroxicle^ ^ 

Jhjdrocunnic acid; Idaniification of traces of 
'Chf'lle. Bull. Soc. Pharm. Boich'aux, 1919, No. 2. 
Alin. Chilli. Amilyt., 1920, 2, 21-2-1. 

Tiik phtlialeiu tost and the isopiirpuvate test may 
bn used, hut they are not specific reactions of hydro- 
cyanic acid. The atumoiiiacal silver iodide tc'st is 
specific, but conversion of the hydrocyanic acid 
into Prussian blue is the most trustworthy test; it 
may bo used to identify tho hydrocyanic acid in 
mercury eyauido or silver cyanide. (See also this 
,1., 19li, 837; 1917, 195; 1019, 899a.)- AV P. S. 

TliiocijaiKxp'n ; Free . F. Siklerback. Annalen, 

1919, 419, .'17—322. 

LfiAI) thiocya:. ite reacts coniplctely \yith a dry 
ctbore.d sorutimi of bromine cooled by ice-water to 
form lead bromide and a solution of thiocynnogen, 
CNS. Other organic solvents may be used and the 
le.jul iliioeyauate replaced by silver, cadmium, mer- 
cury, zinc, thallium, or cojqier thiocyanate. A 
solution of ehloriiic in carbon tetraehlonde reacts 
in tho same way with silver or mercury thiocyanate, 
Imt not with lead thiocyanate. A solution of iodine 
ill an organic solvent reacts with certain thio- 
cyanates similarly, but in no ease does the reaction 
attain eoinpletion. Tho solution of thioeyanogeii 
converts iron powder into ferric thioeyanato and 
cuprous thiocyanate into cupric thiocyanate, and 
liberates iodine from solutions of iodidi'S. By cool- 
ing an approximatidy A^/2 solution of thioeyanogeii 
in carbon bi.siilphide tho siihstanie is obtained in 
colourless crystals which melt at -3'^ to -2° C. and 
dccornposo at the ordinary temperature, (8ee also 
J. Cheiu. Soc., Afarcb, 1929.1 — C. S. 

Potassiuin (vihydroteUuratr ; A reaction of . 

P. Hiilot. Bull. Soc. Cbim., 1929, 27, :13. 

If potassium anhydrotellurato is siispendod in 
hydrochloric acid (1 acid:2 water) and a few frag- 
ments of zinc are added tho whole of the tellurium 
is precipitated as a powder. — W. G. 

Welding of solid powders under pressure. T. von 
Hagen. Z. Elektrochcm., 1919, 25, 375 — 386. 

An extensive series of experiments is described on 


the behaviour of pure powdered inorganic sub- 
stanocs when compressed into tablets, the object 
being to determine how the hardness, form, and 
strength of the tablet are influenced by tho pro- 
perties of the original material, such as its hard- 
ness, melting point, and crystalline form, by tho 
size of grain of the powder, by the degree of pres- 
sure employed, and by the addition of other sub- 
stanc<*M. Generally the suhslance examined was 
ground to pass a sieve of 25 meshes per sq. inm., 
and the tablets were formed under a pressure of 
560 kilos, per sij. cm. The siibstanees examined 
included oxides, sulphidt's, sulphates, halides, 
nitrates, and carbonates of many metals. Tho 
halogen compounds of the alkali metals all 
solid homogeneous tablets, the hardness of which 
was gri'ater the higher the melting point of the 
salt. rhe anhydrons sulphates and the stable 
hydrated sulphates gave mechanically weak, 

“ powdiwy” tablets or showed no cohesion, whilst 
those hydrated siilpliates stable only at low tcin- 
peratures, such as AI-A^OJ,, IHll.O, gave “smooth ’ 
tablets (smooth surfaw^ with pulverulent interior) 
of high crushing strength. Oxides gave “powdcTy 
tahh'U-s ivith the exception of PbO and PbO,, which 
«rave “ smooth “ tablets. The sulphides and nitrates 
mostly gave smooth ” tablets, whilst those from 
most of the carbonates were “ powdery.” Calcium 
fluoride, silica, and carborundum show practically 
no cohesion. The inlliienee of grain size is very 
marked in those substances which form “ smooth 
and “ powdery ” tablets, the hardness of the tablet 
hi’ing much greater with a fine-grained than with 
a co;irs(> powder. AVhen a substance having good 
binding properties w;is mixed in varying propor- 
tions with another which alone showed no cohesion, 
iii(‘ eircic-t was not proportional to the amount of 
the binding suhstaiiee added; thus when pota8.sium 
chloride was mixed with silica the improvement in 
the strength of the tablet was small up to 25% 
K(3 and afterwards increased rapidly as the pro- 
portion of KCl hicrea.sed. The curves obtained 
were much more regular when fine-grained particles 
were used than with coarse particles. Both hard- 
ness and density of the tablet, in the case of 
“ powdery ” and^ “ .smooth ” bodies, increased with 
incn'asing pn'ssure up to 9890 kilos, iier sq. cm. ; 
tho density ineroa.sed rapidly up to a certain 
point, beyond which it was practically constant. 
In the case of gypsum the final density under 
high pressure was eqii^il to tho density of the 
crvsf .als, and in the cases of sodium and potassium 
ihlorides the true dmisitv of tlie Kub.stance 
was very nearly attained. Those siibstancefl which 
form “ plastic ” crystals have the best cohesive pro- 
[lerties under pressure, probably because the crystal 
particles, being deformable under pressure, are 
better able to expel the entrapped air particles and 
hind together than non-plastio crystals. — E. H. R. 

Jiji-produci recovery in coke manu fact are. Berthe- 
lot. Fee ITa. 

Oil .shales. Simpson. See Ha. 

Iron and .sulphuric acid. Fawsitt and Pain. 
See X. 

Molyiidi num and water. Chaudron. See X. 

M(dtinn poiht methods. Dana and Foote. Sec 

X.XIII. 

Tin salts. Alazuir. Sec XXIII. 

P.VTKXTS. 

Acids; Manufacture of — — . Sulphuric acid mamt- 
faeture, E. D. Chaplin, New York. U.S. Pats. 
<a) 1,325,711 and (a) 1,325,712, 2.3.12.19. Appl., 
27.1.16 and 10.3.16. 

(a) Conckntrated sulphuric and hydrochloric acids 
are simultaneously formed by mixing sulphur di- 
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oxide, chlorine, and an inert gas with steam, the 
mixing being effected whilst reducing the pressure 
to which the steam is subjected, (a) Chlorine, em- 
ployed in the manufacture of sulphuric acid, is 
again used by circulating hydrogen and chlorine 
continuously in a multi-stage circuit, the gases j 
whilst combined as hydrochloric acid btdng niixe<l | 
with oxygen and a neutrul gas, eiu h being supplied | 
to the circuit at one stage thereof in a continuous j 
stream. The mixture is lieated to form water ' 
vapour and liherate the clilorine, whilst in a further 
stage sulphur dioxide and steam are supplied in 
continuous streams. The sulphur dioxide is con- 
verted into the trioxidc, and the hydrogen liberated 
from the water vapour forma hydrochloric acid, 

— B. N. 

Nitric acid vapourit; Condenser for . A. Hough, 

New York. [J.S. Pat. 1,326,267,30.12.19. Appl., 

30.1.19. 

A VKRTiCAL, sectional casing contains a nuinber of 
pipes arranged transversely, one above the other, 
and joined at adjacent ends — the joints being out- 
side the casing — to form a continuous, zig-zag 
channel for the jiassage of the acid vapour. Inlet 
and outlet pipes for the cooling fluid are provided 
at the top and bottom of the casing, in whieli 
baffles are also disposed to compel the cooling fluid 
to traverse a tortuous path.— AY. K. F. P. 

Nitrous (jascs; Process for the sudden cooUntj of 

hot . P. Mewes, llerlin. (Jcr. Pat. 298.846, 

15.3.14. 

Tuk hot ga.s('S are quickly and intimately mixed 
with 1 — 6 times their volume of previously cooled 
compressed air at the same or higher pressure, and 
the gas mixture is allowed to expand in an ex- 
pansion engine so that the greater part of the 
neat and mechanical energy can he utilised to per- 
form useful work, c.g., to compress the oxygen 
necessary for the reaction. The nitrous gases an' 
then used for the manufacture of nitric acid or 
alkali nitrates. — A. R. P. 

Ammonia; Catah/sf for the oxidation of Inf air 

or oxAfgen. AV, Manchot and J. Haas, Municli. 
Ger, Rat. 300,651, 1.8.16. 

Silver oxide i.s intimately mixed w'ith pumice and 
reduced by hydrogen at a little below 100° C., or 
with carbon monoxide at tjie ordinary teinperatiin'. 
Owing to the heat prodih-ed in tin* reaction th(‘ 
latter gas is, preferably, mixed with a considerable 
amount of air or nitrogen and [)asscd over the mass 
at a temperature not excc^'ding 10° C. The silver 
oxide should he pure and dry; even very small 
quantities of impurities greatly iinpode the reduc- 
tion. Ammonia, mixed with air or oxygen, is passed 
over the catalyst, which is heatetl until tlie reaction 
commences, after wliicli sutficicnt heat is generated 
to continue the combustion. The temperature of 
the mass may be lowered tx) a barely visible red- 
heat or lower by altering tflie rate of flow of the 
gases. ()xides ot n’iUtigyn anp the < hicf products at 
the higher temperatures aTi<l nitric acid at the 
lower. — A. R. P. 


Tungstates: Method of and means for the separor 

tion of fusible from the gangue resulting 

from the decomposition of the ore. C. J. Head, 
London. Eng. Pat. 136,677, 27.6.17. (Appl. 
9215/17.) 

A MIXTURE of the finely-divided gangue material 
with alkali is heated on a plain hearth to produce 
alkali tungstate, and the charge is transferred to 
a porforaL'd hearth which forms the cover of a 
filter-bed through which the molten alkali tungstate 
drains to the furnace w^ell beneath. The two 
lu'arths, consisting of iron plates, are arranged 
side by side in the furnace. The filter consists 
of a layer of scrap iron turnings or /and other 
material, preferably (‘ontaining wolfram, en- 
elo.scd hotw’ocn the perforated hearth and a lower 
perforated plate. The function of the wolfram 
in the filtering medium is to enrich the alkali 
tungstate at the expense of any free alkali present. 

— AV. E. F. P. 

Ciinnides \for the prcpnrnl ion of ammonia']; Pro- 

(hiction of . C. T. Thorssoll and H. L. R. 

Imiuh'n, (b)thenburg, Sweden. Eng. Pat, 136,772, 

20.6.19. (Appl. 15,560/19.) 
l.v the production of ammonia by the action of water 
on evanidos prepared by heating mixtures of coal 
with' alkali- or alkaline-earth metal compounds m 
a current of nitrogen, the activity of the reaction 
mass becomes impaired liy the formation of alkali- 
or alkaline-earth silicates and aluniinates. Accord- 
ing to the present invention the latU’i* compounds 
arc dc'cnmposcil, and the silica etc. f)rccipitat(*d, 
after the ammonia-producing stage, by dissolving 
(or suspomling) tin; mass in water and treating 
the solution with carbon dioxide or an acid stronger 
tliaii silicic acid, but containing no element other 
than oxygen, hvdrogen, carbon, and nitrogen (e.g., 
formic or acetic acid); or by making the solution 
caustic by the addition of lime. — AV. 10. I. P. 

( 'll romi urn ; Process of isolating salts of . G. N. 

Vis, Paris, r.8. Pat. 1,324,328, 9.12.19. Appl., 
22.1.18. 

lx the recovery of chromium salts from chrome 
oi<>s treated with alkali hydroxides the latter are 
(iis>()lvcd out by means of organic solymits, and 
the alkali carbonates, aluniiiiatos, and silicates are 
scf)aratcd from the chromates by means of carbon 
dioxide. — J. H, L. 

.{I kul ine~tncfal monochroinaf es ; l^roccss for trans- 

f(om.ing info bichromates, G. N. A^is, Paris. 

V.H. Pat. 1,326,123, 2,3.12.19. Appl., 18.12.18. 

A HOLUTTON of alkali inonochromate is treated with 
carbon dioxide and ammonia in presence of excess 
of ammonium hicarhonate, whereby sodium bicar- 
l)i)nate is [)reripitated and a solution of ammonium 
chromate ohtaiiu'd. The latter is treated with lime 
to produce calcium chromate, wdiich is tlien con- 
verted into alkali l)icliromate by the addition of 
alkali l)isulj)hatc. — AV. E. F. P. 

J*id(tssiiim enrhonafe ; Mnnufachire of — — . E. D. 
Chaplin, AIont(lair, N.J. U.S. Ih'it. 1,325,713, 

23.12.19. Appl., 29.12.14. 


Nitric acid; Process for the pTfiduction of high- 

grade . Wiilfing, Dalil, Co. A.-G., 

Barmen. Ger. Pat. 309,712, 28.6.14. Vy 
ENOUon strong nitric acid is mixtsl wOih Wphuric 
acid to make the HjSO^ content of tlu> Mixture 
equal to that of 60° B. (1’71 sp. gr.) ayidy Salt- 
petre is then added and the mixture distille«, keep- 
ing the temperature ’as long as possible petweeij 
100° and 135° C. In this way all the nitr^p 
added, together with 60—70% of that in the nitrate, 
is recovered as acid of 48° 13 . (1’495 sp. gr.), and 
no decomposition of the nitric acid takevi 


i A MICA mineral is heated with an alkali hydrate 
(hydroxiile) to the point of fusion of the mica, and 
; the product obtained is subjected, whilst the mica 
j is still molten and under conditions to form carbon 
I dioxi<le, to the action of a “ earbon-suj^lying 
! material ” in the presence of oxygen. — B. N. 

1 Barium oxide; Manufacture of . H. Fleck, 

Golden, Colo. U.8. Pat. 1,320,332, 30.12.19. 
I Appl., 5.11.17. 

j A MIXTURE of barium carbonate with petroleum 
j coke is heated to the reduction temperature in a 
non-silicious container. — AV. E. F. P. 
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Alumina from clay; Procesn for the extraction 0 / 

. H. G. Wildman, Montreal, Canada. U.S. 

Pat. 1,326,384, 30.12.19. Appl., 6.2.18. 

Thb alumina of the clay is first rendered soluble 
and then dissolved in the presence of sulphur di- 
oxide. — W. E. F. P. 

Aluminium hydroxide; Process for extraction of 

from refractory bauxites. Recovery of 

aluminium hydroxide from strong aluminate 
liquors. I. Szirmay and A. Tetetleni, Budapest. 
Ger. Pats, (a) 299,052 and (b) 299,053, 26.1.10. 

(a) Batjxitr ia heated at 170° C. with caustic soda 
solution of 46° B. (sp. ^r. r454) and sufficient lime 
to combine with the silica (1*7 mola. NajO and 1- 2 i 
inols. CaO to 1 mol. SiO,) until the density of the | 
solution rises to 5()° B. (sp. gr* 1‘63). Ihe iron j 
and titanium are prwipitated as oxides and the , 
silica as calcium silicate, and 96 — 98% of the 
alumina is obtained as a pure concentrated solution [ 
of sodium aluminate. (u) Cold water is added in | 
several portions to the hot alkaline solution j after | 
each addition the mixture is stirred and the pre- 
cipitate filtered off. The number of steps necessary 
and the quantity of water added each time depend 
on whether it is desired to precipitate the greater 
part of the alumina or to recover the caustic soda | 
in a more highly concentrated solution, and thus j 
r<^uce the costs of re-concentrating it for use again j 
in the process. The precipitate is washed with a ! 
small quantity of water, then digested hot with a j 
solution of an ammonium salt, especially the | 
chloride or sulphate; the resulting sodium salt is j 
easily removed by further washing. — A. R. P. ' 

Method of digesting finely-divided materials, i 
[Extraction of potash from minerals.'} T. C. | 
Meadows, New York, and F. L. Sample, Tea- | 
neck, N.J., Assignors to American Potash Cor- j 
poration, New York. U.S. Pat. 1,326,412, 1 

30.12.19. Appl., 6.12.18. | 

In a method of digesting a mixture of lime, water, | 
and finely-divided poLassium-liearing mineral under j 
pressures the mixture is forced continuously through 

a heated pipe coil in which the desired pressure is I 
maintained, and the potassium-bearing solution is I 
separated. — \V. E. F. P. ! 

[Calcium'] cyanamide-oven. G. E. Cox, Niagara | 
Falls, N.Y , Assignor to American Cyanamid Co., i 
New York. i^S. Pat. 1,326,412, 30.12.19. Appl., 1 

21.7.19. j 
In a cyanamide oven haying a refractory lining | 
and a resistor the latter is surrounded by a com- . 
bustible tube, and a number of supporting, non- ; 
combustible surfaces, separated by interstices, arc ; 
provided in close proximity to the refractory lining, j 
A smooth shf'et of combustible material rests j 
again.st these supporting surfaces, aiid means are 1 
provided for introducing nitrogen into the oven and ' 
for conveying the gas thence to the tube. 

— AV. E. F. P. 

Eulphur; Preparation of from sodium bisid- 

phate. A. -G. Dynamit Nobel, Vienna. Ger. Pat. j 
300,762, 18. 4. 16. 1 

Sodium bisulphatc is heated with carbon and the ; 
issuing gases are passed into a solution of the 
sodium sulphide produced in a previous operation. 
The resulting solution of U'iosulphate and sulphide j 
is acidified with sulphuric acid or, preferably, bi- j 
sulphate. The sodium sulphide may also be treated I 
with the condensed gases produced during the | 
reduction of the sulphate in such a manner that 
sulphur dioxide is always present in excess to pre- 
vent formation of, or decompose, hydrogen sulphide. 
The black bisulphate produced as described in Ger. 
Pat. 263,120 (this J., 1913, 909) may be cabined, 
giving tne normal sulphate and sulphur dioxide; 


the former is reduced to sulphide, which is treated 
with the gases produced during the calcining 
operation. — A. R. P. 

Iron oxide slimes produced in the removal of iron 
from industrial water; Process for the conver- 
sion of by aeration into a chemically active 

form. Praetorius und Co., Breslau. Ger. Pat. 
305,083, 20.4.17. 

The material is dried and heated until incandes- 
cence spreads throughout tho mass, which is then 
coole<l out of contact with tho air. The product, 
which consists of ferric and ferrous oxides, with 
possibly a small amount of metallic iron, dissolves 
slowly but almost completely in lemon-juice at 
80° C. It is converted by ignition in the air into 
ferric oxide, which may also be prepared by con- 
tinuing the heating of the original material in tho 
air for some time after incandescence has ceased. 
The ferric oxide may Im used as a pigment, for tho 
preparation of thermit mixtures, or for the pre- 
servation of food. — A. R. P. 

Eerrosoferric oxide; Proecss for the production of a 

suitable for aluminothermic use. G. Bredig, 

P. Askenasy, and E. Sohlumbcrger, Karlsruhe. 
Gor. Pat, 314,697, 19.2.16. 

Ferric oxide, e.g., burnt pyrites substantially free 
from sulphur, is charged continuously into a shaft 
furnace, through which an ascending or descending 
current of combustible gas is pa.ssed, the operation 
being so controlled that the reaction takes place 
in a manner similar lo surface combustion; the 
molkai material i.s discharged at the bottom. This 
product, which contains inoro ferrous oxide than 
corresponds to tho formula Fej 04 , is atomised 
according to known methods, e.g., by forcing steam 
through the molten mass. — A. R. P. 

Ammonium sulphate; Production of from coal 

gas or producer gas. C, Franckc, Berlin. Ger. 
Pat. 314,698, 30.12.17. 

The gas is inix(?d with sulphur dioxide at a tem- 
perature between 60° and 80° C. Dust is removed 
from the mixture, for example, by electrical pre- 
cipitation, and tho cleaned gas is subjected to the 
action of ozone. The ozone should bo of high con- 
centration and used in such quantity that the mix- 
ture does not contain more than 4% of oxygen. 
Sulphur is deposited along with liquid products of 
the reaction, and after separating it by filtration 
the filtrate is evaporated? A residue of ammonium 
sulphate is thu.s obtained. The sulphur dioxide 
driven off is used to treat a further quantity of gas. 

— J. S. G. T. 

Thiouale solutions containing sidphite and bisul- 
phite, such ns are obtained by washing giues con- 
taining ammonia and hydrogen sulphide with 
jwlythioimte solutions; Conversion of — into 
pure thionate solution. AY. Feld, Linz. Ger. 
Pat. 314,628, 27.8.18. 

SuLPiU'ii is introduced into tlio solution at a tem- 
peraturo above tho melting point of sulphur. The 
sulphur may be previously heated or melted, and 
tho thionate solution, prior to, during, and subse- 
quently to the introduction of the sulphur, is heated 
under pressure. The molten particles of sulphur 
come into intimate contact with the hot liquor, and 
thiosulphato formation is soon initiated. Loss of 
ammonia is diminished by working undc^p^'ss^re. 

Monazite sand; Proccss for decomposing 

Chem. Fobr, Heiligenseo Dr. V. Hclmolt und 
Dr. Rernse, O.m.b.H., Heiligensce. Ger. Pat. 
316,371, 20.3.18. 

Monazite sand is boiled with caustic soda solution, 
whereby the rare earths are obtained as hydroxiaes, 
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and the phosphoric acid is recovered as sodium 

phosphate. — A. R. P. 

Carbide; Process of producing . J. H. Reid, 

Newark, N.J., Assignor to International Nitro- 
gen Co. U.S. Pat. 1,327,736, 13.1.20. Appl., 
15.3.13. 

See Eng. Pat. 1:^1,098 of 1918 ; this J., 1919, 900 a. 

PotasJi-hearinii silicate mifurals; Croccss of cf- 

tracHng potassium Irompouiids] from . Cro- 

cess of ohiaining combined, potassium from 
minerals, (a) S. R. ScholoH, J^enver, and R. K. 
Bronner, Rochester, and (b) S. R. Scholcs, As- 
signors to H. C. Fry Co., Rochester, Pa. 

U.8. Pats. 1,327,781- 2, 13.1.20. Appl., 10.5 and 
20.8.17, 

See Eng. Pat. 117,755 of 1917; this J., 1918, 579 a. 

Cyanides and nitrides; Method for synthetic pro- 
duction of . A. R. Jiindblad, Stockliolni. 

U.S. Pat. 1,328,575, 20.1.20. Appl., 18.10.18. 

See Eng. Pat. 119,213 of 1918; this J., 1919, 681 a. i 


VIII.-GIASS; CERAMICS. 

(jHassworks furnaces and gas producers; Itecent im- 
provements in the designs of . J. 8. Atkin- 

son. J. Soo. Class Tech., 1919, 3, 148- 166. 

The author recommends a Biemens typo of o[)cn 
producer with si stepped grate*. Water Hows alosig 
a channel fitted to each grate bar and tlirough slots 
in the channel, forming a curtain of vaposir, some 
of which enters the producer with the air induced 
by natural draught. The gsis outlet is situsited 
about half-way down the hack wall of the prodiner, 
and the level of the fuel (cuke) is i iaintuiiied above 
the top of this outlet. It is claimed that there is a 
great saving in labour, and that unskilled labour 
can be Uvsed. A pressure gas-producer with auto- 
matic feed and a Chapman stirrer is also descrilK*d. 
The Stein recuperative gUusa furnace resembles the 
Hermansen furnace (this J., 1917, 38G) in appear- 
ance, but in the former the recuperators are i)laced 
on each side, whilst in the latter they are under the 
furnace, and the nir passa| 5 es in the recuperators of 
the Stein furnace arc vertical in.stead of horizontal, 
and there is a constant rise from the [loint where 
the air enters to that at which it leaves; this allows 
a positive flanio pressure to be maintained on tho 
hearth of the furnace. . In a furnace with 12 
covered pots each of 450 kilos. ca|)acity, produciii!/: 
glass for lamp chimneys, the fuel consumption in 
the Stein furnace wa.s ‘i()(k) — 2500 kilos. |)er 24 lion i s 
or 37--46% of the weight of gla.ss melted, as com 
pared with 65 — 110' in tin* Ilcrmanson furnace. 

- A. B. 8. 

tank furnaces; ]*i ‘Uminary firing of ■ — 

E. E. Fisher. J. So* . (Ra.ss Tech., 1919, 3, 147 - 
148. 

The empty tank should be heated to the liighost 
possible temperature, say 2700^ F. (1480'^ C.), 
before charging, and maintained at that tempera- 
ture in order to facilitate the formation of .silli- 
manite and produce resistant tank blocks. 

- A. B. S. 

Chemical glassvare ; Investigations ofi . C. Af. 

M. Muirhead and AV. E. 8. Turner. .1. Soc. 
Glass Tech., 1919, 3, 129—131. ^ 

An American soda-zinc borosilicate glass (ontaining i 
SiO, 7V03, ZnO 6*30, Na,0 1074, and 7’44 / , j 
with small amounts of alumina, lime, iron oxide, i 
magnesia, potash, antimony, and arsenic was | 
tested as previou.sly described (this J., 1918, 692 a). ■ 
This glass easily falls within the “ good " resistance 
glasses.— A. B. S. i 


Chemical glassware: Proposals for the standarditor 

tion of . H. Thiciie. Z. angew. Chem., 

1920, 33, 18—20. 

The author has been commissioned to work out 
proposals for the standardisation of chemical glass- 
ware in Germany, and now puts forward his de- 
tailed suggestions for criticism. He proposes that 
I llasks of the same capacity of all typ(»s shall have 
i the same width of neck, and would abolish tall 
conical beakers, round-bottom (not shallow) evupor- 
; ating di.shes, round-bottom flasks with short necks, 
and all types of Kjcldahl flask except the long- 
ncckcd, round-bottom variety. — J. K, 

Melting point methods. Dana and Foote. See 
XXUl. 

Patents, 

(Hass. C. R. Peregrine, (fliarloroi, Pa., Assignor 
h) iMaebeth-Evans Glass Co, IJ.S, Pat. 1,327,669, 
6.1.20. Appl., 24.9.17. 

A GLASS is formed by fusing a mixture of 1500 parts 
of clear glass batch with compounds containing re- 
spectively 90—150 parts of aluminium and 90 — 140 
parts of fluorine. — A. B. 8. 

Itetorts and furnaces; (Hazing cement for use in 

fireclay . 8, A. McMinn, London. Eng. 

Pat. 137,419, 28.2.19. (Appl. 5075/19.) 

A GLAZING eement for lining retorts, furnaces, etc., 
is composed of a mixture of 33—50'/, of ground glass 
with fireclay or with a mixture of equal parts of a 
“ clav ” eoulaining over 00 / of silica and china 
da.'..-- A. B. 8. 

IHaspore; J^rocess of treating [for use as an 

abrasive]. (). Hutchins, Assignor to The Car- 
borundum Co., Niagara Falls, N.Y'. U.S. Pat. 
1,326,595, 30.12.19. Aiipl., 28.G.19. 

The uliunina content of diaspore is increased, and 
the material n'lidercd more suitable for use as an 
alirasive, by <xpelling most of the combined water 
from the criishi'd mineral, mixing the product-with 
a reducing agent, fusing the mixture in an electric 
furnace, and .separating the reduced imjiuritics. 

— AV. E. F. P. 

Itefraciory plastic [material]; Process for making a 
— ■ il. it. Stowcll, Oden, Midi. 1^8. Pat. 
1,327,448, 6.1.20. Appl., 10.4.19. 

Silicon carbide containing free silicon is treated 
with a caustic alkali solution to gemuato hydrogen 
ami, aft(‘r flic evolution of gas has ccas(*d, is stirred 
.so a.s to reduce it to its original volume.' -A. B. 8. 

Abrasive material and process of making same. 
.\. (’. Harrison, Boston, Mass., U.S. A. Eng. Pat. 
137.490, 14.7.19. (Appl. 17,560/19.) 

See U.S. Pat. 1,314.061 of 1919; tliis .1.. 1919, 769 a. 

IX. -BUILDING MATERIALS. 

Stag bricks. R. Malfait. Rev. Mat. Constnud-ion 
et Trav. Pul.l, 1919, 123, 335—336. 

(Ik.inulateij slag contains a variable, but exces- 
sive, proportion of water, some very porous slags 
containing 60%. After storing under cover for at 
least a month the water content seldom exceeds 
6 -12%, and the slag can then be ground readily; 
the water still remaining effeets the hydration of 
the calcium silicate, and thus forms the chief bind- 
ing agent in the hriirks. Any sur])lus of water dis- 
solves part of the lime, and tends to disintegrate 
the bricks. In slag bricks subjected to the action 
of sea water or other saline solutions, the most im- 
portant factor is porosity, the least porous bricks 
being the most resistant. Greater durability is 
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secured by addition of colloidal gels such as glue, 
tannin, etc. The use of pitch as a binder gives still 
better results. Bricks made of ground slag mixeU 
with finely ground chalk, when immersed for « 
days, gave up 25 grms. to distilled water, 20 grms. 
to a saturated (0*2%) solution of calcium sulphate, 
and 15 grms, to a 1% solution of a mixture or 
sodium, magnesium, and calciurii sulphates. 
100 grms. of powdered slag brick lost 3’285 grms. in 
ditttilled water and 2-560 grms. in calcium sulphate 
solution, and gained 2-195 grms. in a solution ol 
mixed sulphates. Slag bricks immersed in a 3^ 
solution of common salt for a month lost six to 
eight times as much as in distilled water, but on a 
longer immersion no further loss was observed. 
Although slag bricks are much less porous than 
those made of cla}', they should not usually be 
employed in situations where they are in contact 
with sea-water. — A. B. H. 

Wood; Inaccuracy of treatment tests of imprey- 

nated . E. Bateman. Chem. and Met. 

Eng., 1920, 22, 57—59. 

Anai-ysis of wood which has been treated with an 
inorganic salt preservative seldom shows the same 
value for the salt absorbed as that calculated from 
the increase in weight of the treated wood. Bloi'ks 
of wood in ihe green, air-dried, and oven dried con- 
dition respectively were imjiregnated in a solution 
of calcium chloride. Ooneordant results by the two 
methods were obtained only w hen the wood wms per- 
fectly dry before treatment. Moisture present in 
wood before treatment acts as a diluent of the pre- 
serving solution, and any method of measuring 
absorption which is based on a measurement of the 
weight or volume of the solution before and after 
treatment is liable to considerable error. There is 
no reason to suppose that any chemical combination 
results from the treatment of wood with solutions 
of the usual inorganic salts. A. K. 

rATKNTS. 

Cementinq vKifcrvd obtained from greensand. 
II. W. Charlton, .loiies Point, N.Y., Assignor to 
American Potash C-orporation. 11. K. Pat. 
1,327,145, 6.1.20. Appl., 22.5.17. 

A GREK.NTsir- or brownish-white cementi .g material 
is made by digesting a mixture of grt'cnsand and 
lime. When frc.shly made tlie product is pla^stic 
and self ha ; lening, and it can bo still further 
hardened by reatment with steam.— A. B. B. 

raring and other purposes; i'oinposiiion for . 

S. II. Murrav, Indianapolis, Jnd. U.B. Pat. 
1,327,726, 13.1.20. Appl., 1.4.18. 

Eauthy materials are ground, heated, mixed with 
suiruient bituminous cement U) lightly coat the 
particles, cooled, re ground, heated, and mixed with 
a further nuantilv of hituminous cement 

—A. B. S. 


X.-HETALS; METALLURGY, INCLUDING 
ELECTRO-METALLURGY. 

Blast- furnace reactions ; Kquilibriiini in — — . 
E. d'erres and A. Pongraez. Z. Eletrochem., 
1919, 25, 386 -407. 

Thr equilibrium conditions in the reaction 
have been investigated by a 
number of difft:rent observers with highly dis 
cordant results. The authors have modified the 
usual procedure for studying such a reaction. 
Starting with pure iron and carbon dioxide, the 
reaction was allowed to p’'ocecd for seven hours at a 
definito temperature and the gases were then 
analysed. The experiment was repeated at a num- 
ber of temperatures between and 960° C. and 


the per cent. CO was plotted against the tempera- 
ture. A similar set of experiments was made 
allowing the reaction to proceed for sixteen hours, 
and in the same w ay the seven and sixteen hour ex- 
periments were repeated^ starting from ferrous 
oxide (prepared by the oxidation of pure iron with 
carbon dioxide) and carbon monoxide. In this way 
four graphs were obtained, all of them straight 
linens and all converging to a point at about 950° C. 
with about 75 % CO in the gas, indicating that in 
seven hours equilibrium is already attained at this 
temperature. The two sixteen-hour graphs fell be- 
tw'een the two seven-hour graphs and much closer 
together; they converge at about 810° C., showing 
that at this temperature complete equilibrium is 
reached in sixteen hours. The truo equilibrium 
graph evidently lies midway betw’ccn the twm 
sixteen-hour graphs. It shows no ininimuim but is 
a straight line, confirming the results of Schenck 
(this J., 1903, 630; BKlo, 803; 1907, 692) and J^vin 
(this J., 1912, 926) and contradicting those of Baur 
and Claessner (this J., 1903, 6{t9), A number ol 
I very careful experiments showed that the composi- 
tion of the gas phase at equilibrium depends on the 
i (|uantity of iron used. This can bo explained on 
^ the a.Hsumption that the oxide phase is a mixture 
; or solid solution of two components. Analyses of 
Ihe solid phase sliowed that this always contained 
; both ferrous and ferric oxides. The proportion of 
ferrous to ferric oxide never approached the com- 
position rc‘|nired for Eo^O^. 3’he observations are 
therefore quite in accordance with the requirements 
of the pha.se rule. The fact that the proportion of 
carbon monoxide in the gas phase increa.ses with 
the proportion of metallic iron present in the solid 
phase is of imiiortance in the equilibrium of the 
blast furnace It was shown experimentally that 
the fall in pressure always observed when carbon 
dioxide and iron are first heated together is due, 
not to a chemical reaction, but to absorption of the 
gas by the metal. 

For carrying out the analysis of the solid phase 
a special process was devised. The metallic iron 
was dissolved out by means of mercuric chloride, 
i which (converts the metal into soluble ferrous 
chloride without attacking the oxides. The ferrous 
i chloride was estimated by titrating with perman- 
ganate. The oxides wore then dis^lved in hydro- 
chloric acid, and in separate portions the ferrous 
! iron was dr'terminod by titration wdth perman- 
ganate and the ferric with titanous chloride. As a 
check, the- whole of the iron in the .sample already 
titrated with permanganate was again determined 
by titration with titanous chloride.— E. H. U. 

hoJi; Behaviour of in eontaet u'ith sulj)hvric 

arid C. 10, Fawsitt and A. A. Pain. J. Proc. 
Ilov. Boc. N.S.W., 1918, 52, 396-405. (See also 
this J., 1914, 231.) 

DiFFKnr.NCK.s in electro-chemical behaviour show 
; that no real sirnilaritv exists between iron which is 
slowly dissolving in concentrated sulphuric acid and 
iron rendered “ passive ” by dipping into nitrie 
acid. The action of the acid produces a form of 
ferrous sulphate monohydrate on the surface of the 
, ir-on, which cans<*s the slowing down or ce.Hsalion of 
the reaction. In general, increasing dilution of 
I the acid with water rc.sults in greater reactivity, 

: hut certain anomalies were observed in this roaptH'.t. 
i notably that. ?^P'3 ' acid had considerably leSvS action 
on the niotai than 947, 90-97, 87-9',', or 85% acid. 

I The solvent effeet is in all cases noticeably increastal 
hv shaking the vessel cxintaining the acid and the 
i metal. — (i. F. M. 

Zinc ores: Electric resistance furnace for the tre.nt- 

7 nent of -. C. H. Fulton. Amer. Inst. Min. 

and Met. Eng., Sep., 1919. Chem. and Met. 
Eng., 1920, 22, 73— 79. 

Oxidised zinc ore, or roasted zinc concentrate, is 
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mixed with crushed coke and pitch, and formed into 
briquettes, which are hardened by baking at 400° — 
600° C. An electric current is then passed through 
a series of such briquettes, w'bich act as resistors 
when arranged in columns, and the briquettes are 
heated to such a degree that the zinc is completely 
distilled. During the distillation process the 
briquettes lose 30—60% of their weight, but main- 
tain their shape and volume. When made up with 
coke and pitch they become practical conductors at 
460° — 500° C., but if the coke is replaced by a pro- 
portion of coal the briquettes do not become con 
doctors until a temperature of 620° — 750° C. is 
reached, and a higher degree of preheating is neces- 
sary. The furnace consists of a firebrick base, tlio 
central pari of which holds the condenser structure. 
The end portions contain electrode terminals and 
serve to support the briqtiette charge and a cover- 
ing sheet steel retort. The two briquette charges 
are distilled alternately, and the retort cover i.s ■ 
transferred over the one which is being heated. I 
The retort bases and the condenser are heated in- | 
dependently to prevent the formation of “blue 1 
powder.” A furnace taking ID hri(piettcs, weigh- j 
ing 600 Ih. each, would have a capacity of about ^ 
86 tons of zinc concentrate per retort pier 24 hours. I 

— C. A. K. 

Zinc oren; Electric resistance, furnace of large ' 

capacit}! for H- Fulton. Chem. and , 

Met. Eng., 1920, 22, 130-135. 

In operating a zinc-distilling furnace, using 
briquettes of zinc ore and a reducing material (see 
preceding abstract), no advantage was secured by 
replacing the bottom connexion betiyecn the retort 
chamber and the condenser by a similar connecting ; 
passage at the top. The condens< r consisted of a , 
steel shell lined with ” sil-o-ccl ’ brick, with 
an inner lining of firebrick. A longitudinal parti- 
tion of firebrick caused a double passage of the ■ 
gases. The base of the furnace was made of a 
movable pattern, so that the bri(|iicttcs might be 
set in position after pressing, heated to about 
500° C., and the whole quickly conveyed to the 
furnace for distillation, thus conserving the sensible 
heat of the charge after baking. A higher recovery ' 
of zinc is obtained by this method of distillation 
than by prosentday retort processes, and estimated i 
costs show a marked reduction over present coats. 

— A. K. 

Zinc; Eecovery of fr<m low-grade and complex ; 

ores. D. A. Lyon and 0. C. Ralston. IJ.S. 
Bureau of Mines, Bull. 168, 1919. 145 pages. I 
No technical difficulty exists in the successful flota- i 
tion of zinc in the slimes from the Joplin district, 
though units of the size required are not capable of 
being developed at present. Roasting the mineral 
at 600°— 9(X)° C,, in presence of salt, was un.succes.s- 
ful, as in most cases zinc sulphide was not com- 
pletely oxidised, and at no lime did it seem pos.siblc 
to obtain more than 50/ of the zinc in a form 
soluble in arid brine. For purposes of retort smelt 
ing it is important that no sulphur is left in the 
calcined material, and the chief obje( tion to exist- 
jng types of furnaces is ihat \vh<‘n the calcination 
of the blende is carried to the point of satisfactory , 
elimination of sulphur, the costs of building and 
operation are very high. On the other hand, the | 
conversion of zinc sulphide into zinc sulphate in the ; 
furnace occurs only partially, even at temperatures ; 
, below' that at which zinc sulphate decomposos j 
* (680° C.). It has ^en stated that 30—50% of the 
zinc is sulphated at Great Falls, Montana, in an 
Anaconda- Wedge roaster working at about 600° C. i 
Marmatite ores (a double sulphide of iron and zinc) ; 
give better results in sulphate roasting than 
*' free ” ores, because of the catalytic eflPect of iron 
oxide, but a proportion of the sine is rendered in- 


soluble in sulphuric acid by the formation of zinc 
I ferrites Treatment of a suspension of zinc calcines 
j in water by roaster gases containing sulphur 
dioxide gives as good an extraction or zinc (as 
' bisulphite) as extraction with sulphuric acid, but 
it is claimed that the recovery of insoluble zinc 
sulphite by boiling the bisulphite solution is not 
complete owing to oxidation of the zinc to zinc sul- 
phate. Chemical methods of precipitating zinc 
oxide from the solutions obtained by leaching the 
calcined ore are difficult. — C. A. K. 

Chloride volatilisation experiments on ore from 
Thitic district. Utah, V.E A. Chem. and Met. 
Eng., 1920, 22, 52-53. 

Although laboratory investigations have almost 
invariably indicated that an economical recovery 
of metals which form volatile chlorides should be 
.secured bv roasting the mineral with sodium 
chloride, difficulties have always been encountered 
during trials on a scmi-commercial scale. Labora- 
tory work .showed that a volatilisation of 90% of the 
gold, 91% of the silver, S7% of the lead, and 72% of 
the zinc could be obtained by miiffie scorification 
of an ore Loni Eureka, Ftah, which contained 62% 
insoluble matter, 5% CaO, 8% Pb, 2% Zn, and 
15 oz. Ag and 01 oz. An per ton. The composition 
nnd characteristic properties of this orc5 are such as 
(o render it un.suitnhle for treatment by any de- 
veloped process. Silver chloride, which is prac- 
tically non volatile at the temperature of the 
furnace (850° C.), becomes volatile when lead, 
sodium, or calcium chlorides are present. Sinter- 
ing is not favourable to volatilisation, and may be 
prevented by the addition of lime. The lack of 
sncco.sa in large scale trials is attributed to incom- 
plete chloridising and to the difficulty of inaintaiu- 
ing a proper temperature and atmosphere in the 
furnace. Zinc and copper, together with a portion 
of the lead, can be removed by leaching the fume 
wdtli water, and gold, .silver, and the remainder of 
the lead are recovered by fusing the residue with 
lime and coke. (See also preceding abstract.) 

— C. A. K. 

Copper; rrodaction of from , secondary 

matcrud. Jv. Addieks. Chem. and Met. Eng., 
1920, 22, 119—122. . 

Miscellaneous scrap copper-bearing material can 
always be introduced into the slag cupola, tho 
primary function of which is to treat the anode and 
bar furnace slags, but little is effected except to 
concentrate the metals into more convenient shape. 
Scrap material is usually charged into the anode 
furnace, which ensures saving any contained silver 
and gold and getting the copper into electrolytic 
form. The delay in blowing and skimming caused 
by the addition of impure material is an objection, 
and the use of a separate furnace for this class of 
v'ork might be an economy. By use of a rever- 
beratory furnacx) having a magnesite bottom and 
(hrome walls and arch, a material free from silver 
and gold ie.g., bra.ss) can be converted directly into 
a casting copper The metallic oxides oxidise in the 
order of their basicity, and a tin copper slag, fol- 
lowed by a cobalt copper slag, may bo recovered. 
Zinc and iion are not of sufficient value to warrant 
.‘^pecial treatment. Nickel is usually separated as a 
soluble siiljihate during electrolytic refining, and 
lead may be readily removed from molten copper in 
I he form of litharge, which has been noticed at 
times to liquate through the furnace bottom. 

-C. A. K. 

Metals and tdloys; Ilepnrts of the suh-committce 

for the standardisation of . Doerinckel, 

Philippi, Bauer, and E. H. Schulz. Metall ii. 
Erz, 1919, 16, 591-600. 

Four reports are presented, dealing with the 
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nonionclaturo and the amount of permiBsiblo im- 
purities in brasses, bronzes, and other copper 
alloys j and also a table showing the properties of 
the more important brasses and two tabulate<l 
schemes for the standardisation of brasses and 
bronzes showing the limiting amount of impurity 
allowable in many commercial alloys. 'J’ho recom- 
mendations as to the naming of the alloys ar<* sub- 
stantially the same as those put lorward by the In- 
stitute of Metals Committee (this J., 1914, dlH). 

- A. 11. P. 

Hoijper-dniitiKrnu (illoiis; K.rpausion. of . P. 

Pra('sco. Comptes remd., 1920, 170, 103 105. 

Thk nu'an coefIici<Mit of expansion l)etween JOO'^ and 
300° C. of copi)er-autimony alloys increases with 
the per(;(‘ntage of antimony present up to 38 G'/;, Sb, 
and then diminishes, the diHer('nces betweim the | 
results with quenched and anneah'd alloys being 
only vi'iy slight. Certain alloys within the range ; 
4 to 50/ Sb show for a given temp<uaturo a con- 
siderable incr('ase in volume, with increase in the ' 
antimony contents. Here, again, th<; maximum is 
reached at 3S-6/ Sh, and then rapidly drops to zt'i f) 
at 50% Sb. The maximum pchnt in both <‘ases : 
(orresponds to the d<‘fiiiite couii)ound (hi.,SI). 

-W. 0. 

Jlisnuiih, fill, irolfront orr.s; T r^‘nt nte.tti of . ' 

W. K. llitclH'Ock and J. K. Pound. I^roc. Austral. 
Inst. Min. ami Met., 1919, [35J, 33 — 73. 

\ DETATi.Ki) account of the methods employed in 
mining, milling, and magnetic separation of tin, 
bisifuith, and tungsten ores is given. After hand 
picking of the or<' both iK'fore and aft<‘r hrimking 
the rock, th(‘ matt'rial is further nsluced Indwi^eii 
I’olls, ami jiasses over jigs of the Hartz type. The 
overtlow from the hydraulic classifi<.'rs passt's to two 
Kittingen ( lassitieis, and is fcsl on lo Willley tabh'S. 
from which the (()nc('ntrat('s ai<> lreat(‘d in o. 
huddle. All concentral('s ar<‘ <lried and divid'sl 
into four sizes hy s( reetiing, each siz** being treated 
separat(‘Iy on a Wetherill magmdic separator. For 
<'cononiic handling tin' ore must 1 h' fed I'venl;^ <.n to 
the conveying Ix'If and the full elfcet of the mag- 
netic. fichl ntilis('d hy hringing the magm ts as 
close to the ore as possible. 4'he speed oi ti:e ( ross 
belts should carry tin* [lartich's clear t)f tin* mag- 
neti(‘ fi('ld ; a qx'C'd of aliont 390 ff. p<’r min. is 
usually snllieien; This type* of maehim* is not 
snitahle for the ircatmenf of slimes, and the best 
size of material is that ‘‘ minus 10 and jdus 20 
me.''li, ’ a\c*raging irO I in. diameter. 'I’ln* “seconds” 
eoneentrates yield after magiu'tie S(*paration pyiilie 
wolfram and pyiitie tin-hismnlh products, and 
these are ro.isted separatt'ly to eonvt’rt tin*, pyrites 
into magnetie iron sulphide or oxide. A forlhei- 
magnelie S('j)aration follows. 'Plu* grath* of tin 
h)W('r class (oiUH'iit ra tes is raised hy .separating tin* 
niagm’tic niim*rals (e.f/., ilmenile, < hromile, mag- 
netite), ami tin* tin is ohtaine<l along with the other 
non-magnetie mi?ierals, sn( h as (piartz, zireojg and 
m)n-niagnel ie spinel. — A. K. 

W nl ft' inf (' : if -s i onvc nf nil ion nnd si'pnnition frtnn 

Iniiitr. .1. P. Ihmardi. 3. Fi.niklin Inst., 1920. 
ISO, 17-01. 

A REST’ .ME is given t)f tin* oiourn'iict* in America of 
molybdenum oies, t('sts for nndylulenum, nu'tbods 
for its (piani ilative estimaii ni in ores, the pro- 
perties of wnlfeniti*. and tin* ordinary methods i9' 
eoneentration of the more eommoidy oeeTirj'ing wul- 
fenite ores. This is followed hy a detailed descrip- 
tion of laboratory expi'iiments on a “middling’’ 
material contaiTiiiig 52’2 /i barite and 5*50% luolyb- ' 
donnm as widfenito, along with (piartz and wuno : 
lead-containing minerals— mimotito, pyromorphite, i 
vauadinite. etc, Tho original ore contained about I 
2% of niolybdcnum and was concentraU'd ou a 


Wilfloy table, leaving the middling product experi- 
mented on. The ore w'as examined microscopically 
and subjected to screening, Wilfley table, and 
flotation tests, tahulat('d results lx;ing given. Tho 
notation test^ after a sulphiding treatment with 
K(Klium sulphide, showed little or no separation of 
the wnlfeniti! from the barite owing to the presence 
of iron, and some of the wiilfenite was lost by solu- 
tion in the sulphiding liquor. The AVilfley table 
method gave* a concentraU* with 14%, molybdenum 
and a reeovery of from 60, to 70% .- -B. V. S. 

Mohjfnleinim : llernsiftlr reaef ion of u'nfrr on . 

(i. Chaudron. Comptes rend., 1920, 170, 182 — 185. 

I A STCDY of the sy.st(!m w ater vapour, molybdenum, 
livdrogen, molybrJcnum dioxide over the tempera- 
ture range ‘700°— 1100° C. The values of 
K -pll^O/pHa obtained by the oxidation of the 
metal or the n.Kliielion of the oxide are in close 
:igreem(*nt. — W. (1. 

Jhl-puKliu f rcctn'cni in ce/.c inuinifact nre . Berthe- 
lot. .Sh'c JIa. 

CtKif pprites. Vami'y. Nec \ J 1. 

Mnlfiin/ point inrflnnls, Dana and Foot(*. See 

XXlll. 

Patents. 

I Ktn tnul xh'i'l ; /h ecr.s.s and lodle for the deoxidation 

of Inf ineons ttf eolriinn rarhide. lloc hlingscho 

Fisen- iind Stahlw<*rke C.in.b.H,, ami W. Poden- 
hanser, Volkliiigi'ii, Ccr, Pat. 298,847, 31.5.16. 
Moeten calcium carhide is added to the metal bath 
iiom a ladle, the lining of wliieh consists of carbon 
or a inixtiin* of carbon ami other refractory, the 
l.nlle Iwing pi<‘li<*at<*d eh'ct ri( ally to prevent chilling 
of tin* < arbi(l('." A. K, P. 

Jiltisf inrnner iptse.s- Apporolns rehiUmj to the cool- 
in If of . .1. 1% Weyman, Newx'nstle-upon- 

Tvm*. Fug. Fat. J37;378, 16.1.19. (Appl. 

1 150/ 1 M.) 

I.\( REASEo elhi ieiuy of cooliug is obtained by using 
a forced ( irenlalioiT of tiu! cooling wuk’r. I’he top 
box of the economiser is (livid(*d vertically in halves. 
J’ipes extend from the t(Tp box vertically down- 
wards. eaeli i)ipc being divided by a partition Tvhicli 
extends almost to the Ijottom of the pipe. The 
< 0 (ding li<pnd pass<'s along om* sid(» of tho top box 
and down half of each of the pipes attached to 
It. and up tin* otlh'r half to tin' other side of 
the top hox. 'J'lie i)ipes ar(! circular in section to 
allow of tin' us(' of scraping g(*ar and scrapers in the 
iC'iial Tuaiim r. — W. P. 

I'd; dm fntnnec: Are-tppt' — — [for nielfiinj metals] 
and nutliint of nperiiiimj xaine. W. F. Moore, 
A.s.'-igmn- to FitLsbnrgh Fngineei ing Works, Pitts- 
burgh, Fa. r.S. Fat. 1,326,083, 23.12.19. Appl., 
30.7.17. 

.Metai, is melted in an eleetrie fininuo of the arc 
type, piovided with a numlx'r of (!leetrodcs, hy 
eHeeling a sliort-eirenit or eontaet between the 
(barge and one of the electrodes, whilst maintain- 
ing an ..re lu'tween the charge and another of the 
elect rodi's ; subsequently an are is fornu'd between 
the eleitixule, previously shoit-eireuiled, ami the 
( harg(‘.-.-U. N. 

Ores; l^rocess and appnrat ns for ext rod mg fron^f- 

nuf] . U. Wallner, Bislu'e, Ariz. U.B, Pat. 

• 1,326,125, 23.12.19. Appl., 20.10.17. 

Okk is roasted in a rotating retort w^hich is heated 
externally, and through which fresh air is forced 
in opposite directions alternately. — W. E. F. P. 

B 
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Cl. XX.— ELEOTRO-CHBMISTBY. 


l'ine-(j mined ores; Process for smelting h\j 

introducing them into the blast furnace by means 
of the blast. O. Baumann, Amberg. Ger. Pat. 
311,777, 3.2.18. 

In working the process descrilK'd in (*er. Pat. 
3l2,9iI5 (this J., 1920, 70 a) the blast-furnace shaft 
is fe<l with nearly spherical lumps of limestone and 
coarse ore and firtnl with pulverised coal or com- 
bustible furnace gases blown into the tuybres to- 
g(ither with fine-grained ore. Each tuyere is pro- 
vided with a valve which regulates the amount of 
dust carri(xl according to the volume of the blast. 
The shaft may he provided \yith an upper row 
of tuyeres, tliroiigli which air is introduced, whereby 
the gases are cojivert<'d into carbon dioxide and the 
coarse ore is I'oasbHl in the shalt. ^Jlie production 
of steel in the blast.-furna(s‘ by this method is 
claimed witliont the intei niediate production of pig- 
iron rich in carbon. — A. 11. P. 

or iikr holhs jot trcoting irirr. (fates and 
Green, Ltd., and ('. II. Ashton, Halilax. Eng. 
Pat. 137,11 r. 2.5.2.19. (Appl. 16(33/19.) 

Tifoniferous orrs; /borr.s'.s for the direet pro- 

(Inetion of rejired (ton otol refined .'<teel from 

.1. ,F and 5V. A. Poke, The Hague, .Netherlands. 
P.S. Pat. 1,328,636, 20.1.20. Appl., 29.9.16. 

See Eng. Pat. 5618 oi 1915; this 3., 1916, 52. 

Procr.N.s fur inoking hosic - --- in open-ltrarl h 
.deel fit mores. C. 11. L. Bagiev, Slo<-kton-upon- 
Tck's. IkS. Pat. 1.32^.803,27.1.20. Appl., 19.9.18. 
See Eng. Pat. 1 16,663 ot 1918; this.!., 1918, -172 a. 

Iron, sfe(;L or eost-)ron; Process of dirertly ond 
eompted el ji tronsforniing ottd rcilueing iron ores 

into . G. .lakova-^iertiiii, Paris. U.S. Pat. 

1,329, 055, 27.1.20. Appl., 16.10.17. 

See Eng. ]»at. 129,351 of 1917; this .)., 1919, 681 a. 

MetoUir ohjerts; Method of developing defects in 

. 8. Macdonald, Gr<‘at Neck vStation, 

N.Y., and if P. Macdonald, Montclair, N.J., 
Assignors to The Snead and Co. Iron IVorks, 
Jersey City. N.d. E.S. Pat. 1,327,311, 6.1.20. 
Appl., I3.i.l8. 

See Eng. Pat. 13-1.791 ot l'.t|9; thi<.J.. 1920. 30a. 
Ferrosofcnie oxide. Ger. Pat. 311,697. Scr \JI. 


XI.-ELECTR0'CHEMISTRY. 

Pegeneraf i ng ehiionic arid. Mclve<- and li'-o. 
See VJl. 

Pa'i km s. 

Jdeet I ietd sepoidfioi' oj .snhsfo tn < s in snspi nsoni in 
gaseous tneilto; A i>p(t rot n ^ lor the - — . Soc. 
Gallet et Cie., P.ii is, iid Sea-. Potissin Bomb-aux 
et Cie,, Pantin, f rame. I'aig. P;il. 116,101. 
22.5.18. (.Appl. 8529/18.) lot. Conv., 22.5.17. 
An apparalns tor the <le(tri(al si'paralion ot 
materials in .snNp<Mision in a ga.^ comprises a per- 
forated or Mon-pei torated inhnbir electroib*, with 
a wire along the longitudinal axis forming the 
.second electrode and stretelmd and snpporBsl on 
insulators mounted in attaelied ( h;imU-rs. The ga.s 
inlet is arrangt'd .some distame al>ove the insulator 
chamber, -o as to create an eb r trieal protecting 
/one consisting of a f)ortif)n of the tubular electrode 
in whicli no dust is do])Osit<'d. In ati alternative foiuu 
the ga^i inlet open.s into the tubular eleetrmle at 
al>out the middle of its length, the ga.s escaping from 
l)oth ends, or in a further form an electrical pro- 
tecting zone is formed by an auxiliary tubular elec- 
trode of reduced length carried by the insulator 
chamber. — B. N. 


Kteetrieal purification of hot, dust-laden gases; Col- 

lerfing electrodes for the . H. Piining, 

Miinster. Ger. Pat. 314,030, 26.6.18. 

The <‘le(!trod(‘s arc composed of refractory material 
containing alumina, magnesia, and silica, such as 
poreclain, firebrii-k, or like materials. With rise of 
temperature the eoiuluetivity of the electrodes iii- 
crea’^es. By the use of sucli elect rmles gas may be 
freetl from dust without th<‘ necessity of lowering 
its temperature. — J, S. G. T. 

Plectrodes for eleetro-osinidie jiroces.ses. Elektro- 
Osmose A.-(L (Graf Schwerin Ges.), Berlin. Eng. 
Pat. 135,816, 25.6.18. (Appl. 10,154/18.) Int. 
Conv., 20,10.17. 

Two ])erforaUMl sheets are coniu'ctc'd together by 
means (»f distance pieces or by a corrugated sheet 
so as to form a grate-like carri(?r, on each side of 
which a Avire fal)i ic is fixcM Avhieh is easily diseoii- 
jH‘cte<l; or s<>veral wire fabrics of different degrees 
of fimuK'ss may be arranged one above the other 
on tlu' tAvo sides of the earl ier. - -B. N. 

FJeetrie fnrnaees. H. Watson and Co. (of 

Sliellield), Ltd., II. ,V. Greaves, H. Etehells, and 
AV. Travis, Sheffield. Eng. Pat. 136,960, 21.2.19. 
(Appl. 1320/19.) 

A iiKAHTM or lining, consisting of a layiu’ of elec- 
trically coiuluctive broken chromite, is employerl in 
electric rurnaees in contact aa ith the metallic con- 
nections, and this is surmounted or adjoiueil by :> 
ramming of silicious material mixe<l Avith tar or 
pit(h, Avith or Avithout Hnel.y-ilivided metal. Tlu' 
upper lining i.s of a dejith sufficient to kmyp th«‘ 
liath of melal from contact Avilh the i hromitc or 
other (4c<tncallv comluciive mat<'ri:il employed, 

- B,‘ N. 

I ndtirt ion-fnmoer. M. Engcr, Pittsfu'ld, Afass., 
As'<ignor to General J'dcctric. Co. C.S, Pat. 
1,326,120, 23.12.19. Appl., 21.1.19. 

'rui; furna<'*‘ has a mclliiig ( hamlxu- the side walls 
:if which are iuelined otitAvards from each «)ther at 
an .ingle of 60'- 9(C.'- AW 10. F. P. 

Fleet ri>' ore fnnotees; Method- of fixing elee.trodfs 

in . G('s. Iiir EIcktrostahlanlagen m.b.H., 

Berlin, and A\5 Hoih'iihauser, A'olklingtui. Ger. 
Pat. 31 1,881, 27.10.17. 

Thi; frame for making (ontiut Asith the electrinle 
-urroimds tlu^ latOu’, and is angular or lJ-shape<l 
in scM iion. Below the frame and insulated there- 
from is a ring gripping the «4ectrode tightly Jind 
forming a supiiorl. There is eonsiderahlo space 
hetuts-u tlu' frame and tin' electrode, and this 
-|»a<-e, together with that inO'rvening lK'tAv<‘en the 
ring and the trame. is tightly packed Avith coni- 
pie-^ed material containing much carbon. 

J. S. G. T. 

Hot f , g~fFtt e eurrlope. C. (!arpcnter, Assignor 
to I .S. Light ami Heat Corporation, Niagara 
I’alis, .\.V. r.S. Pat. 1,. 325, 710, 23.12.19. Appl., 
I(J. 1. 13. B( iK'wed 8.5.19. 

A iiATTKav plate is protected by slotting it from one 
edg*' to a point adjacent to the opposiO' edge and 
em losing it in altm-iijite “ piinchingK ” of soft 
juliber having integral projeitions pa.ssing througli 
the. slots, .and strijis of metallic zinc arranged in 
pl.t lies at right angle.s to the surface of the plaB*. 
'I Im‘ op<’ii (‘lids of the slots are closed and th« soft 
rubber vubanisi'd to provide a hard rubber en- 
Aclope, the plate la'ing .afteiAvards treated in an 
ai id batli to <li>.solve the /iiie.- TL N. 

Fhitrode for elfetrolgtie, apparatus. R. D. Aler- 
shon, New A'ork. E.S. Pat. 1,326,134, 23.12.19. 
Appl., 2.1.17. 

An electrode for oleetrolytie apparatus eomprisos n 
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oriinpcd or folded plate of sheet metal having awr- 
tiires in the bends of the crimps or folds. — B. N. 

Electrolyte for electrolytic condenaers. J. Slopiaii, 
Pittsburgh, Pa., Assignor to Westinghouse Elec- 
tric and jManufactiiring Co. U.S. Pat. 1,32(5,297, 
30.12.19. Appl., 16.1.19. 

An electrolyte for condensers, lightning arresters, 
roctihers, and the like comprises an aqueous solu- 
tion of an alkaline-earth aluniinate. — B. N. 

SeteniuDi vclLs; l^roce.'is for the manufacture of . 

O. Hannach, nerlin-AVilniersdorf , and H . Bik ker 
und Co., Berlin. Cer. Pat. 301,261, 14.10.16. 

Amorphous selenium is treated with a solution of 
(juinoline, silv<'r is added, and tin* mixture 
heate<l to about 200'^ C. The mixture is then cooled 
extremely slowly, say, over a period of from two to 
three days. tSeb'iiinm cells constructed of the result- 
ing imxiiKd ar<' ('xtremelv sensitive to light. 

-.J. S. C. T. 

Electrolyte for hiyh Icniperaiu re eomhu.stion eleclric 
cells. Siemens und Halske A.-(t., Sieuumsstadt. 
Cer. Pat. 31)8,636, 29.3.18. 

In place of an ('lectrolyto which is liquid at the. 
working temperature of the cell an electrolyte of 
the nature of an <'namel is employed, which is an 
<-lecti<)lytic conductor, is iniperuK'.ablo to gas, and 
has a coefHeient of ('xpausion as nearly as possible 
the same as that of tlie metallic <'lcctrodes. The 
('iiamel is ( imposed essentially of a fused mixture 
of an alkaliiK! basis such as borax, alkali phosi>hate 
or silicate, alkalis or alkali carbonates, together 
with one or more metallic oxid('s, these latter laung 
more or h'ss conductors of tlu^ s<H:oud class at 
onlinary tc'mperaturcs, hut conducting <‘lectro- 
lytically at highm* temperatures. The oxides of 
maugaiK’se, chromium, iron, vanadium, uranium, 
etc., may b(' employal for this purpose. Alterna- 
tively the enanud may be constitued of definiK! com- 
p<junds of the alkalis and oxides, e.:/., scxlium ler- 
rate, sodium vainulate, or mixtures of siu h < om- 
pounds. 'riu' <maniel is fused, then po\\(Iere<l and 
(unployed as :in (h'ctrolyte in tho usual mannm'. 
As the enamel is imt)ermeable to gas even ir very 
thin layers, the combustion cell can be ciuistructed 
so as to i)osscss a verv low internal resistanc(‘. 

- J. S. (J. T. 

Vc.pulo rish\(f oir:fs emiiloifrd in eleetrie, hallerirs. 

W. K il, Berlin, (ler. Bat. 309,212, 16.7.16. 

Soot is added to the customary d('polarisers. Th(‘. 
soot should be free from tarry and greasy matter, 
and if necessary tlu'sc' an' la'inoved liy means of 
alkalis, acids or heat. - .1. S. (1. 3'. 

Se pd lat <ji ; \\ 'xnli’n [for electric cells], M. 

LdfUer, Soest. (ler. Bat. 3M,723. 27./. 17. 

Tiik se])arator is mad<‘ of wood ^\hich has been 
immersed in, or ir<'ated with, a salt solution so that 
on subse(|U('nt drying crystals of salt are de])osited 
in the pon's of the wo(k 1. Sli linkage on drying is 
previ'iited, and wood so treaU'd can bo stored for 
any length of time. AVhen th<' wood is brought into 
(ontael with acid in an ('Icctric^ cell tlu‘ salt is 
removed eitlu'r in whole or in jiartor convi'rted into 
a hurinless compound. 3die se[mrator po.ssesses an 
i'xtrenu'ly high iiorosity, as the pores of the wood 
ai-e neitln'i- constriited nor (ooked. — .1 . S. (1. 3’. 

Eject lie furnaces; f'ontrol of ])oue.r ahsorhed in 

. C. (iow and 1). V. Camplioll, London. 

U.S. I’at. 1,327,61S. 6.1.20. Ajipl., 21. 1.19. 

Skk Eng. Pat. 12."), 622 of 1918; this ,1., 1919, 425 a. 

(\Uciuin c.ipmamide oven. U.S. Pat. 1,326,442. 
Ece VII. 

Electric furnace. U.S. Pat. 1.326,083. See X. 
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XIL-FATS; OILS; WAXES. 

Linseed oil; Vete hcj-ahromide method for . 

I L. L. Steele and F. M. Wa'^lihurn. .1. Ind. Eng. 
i Chem , 1920, 12. 52 -59. 

i Hkhnkr and Mitchell’s method of determining the 
I amount of linolonie hexabromide yielded by the 

■ fatty acids of linseed oil has been modified by efleet- 
! ing tho broniiriatioii in a solvent in whieh the hexa- 
, bromide is .soluble {e.ij., chloroform), removing the 
I I'xce.ss of bromine by the addition of a reagent 
j (amyleiu'), separating the hexabromide and washing 
I it thoroughly with ether jiroviously saturated with 
! li(‘xabromid(‘. 33ic amount of hexabromide thus 

si'paratt'd from the fatty aiids of seven different 
samples of linsis'd oil ranged from 45‘6 to 36'6/. , 
duidieate determinations agreeing within about 
D'o \ Apparently, tlu'refore, the yield of hoxa- 
bromidc is a more eonstaut value than tho iodine 
value of raw linseed oil. Cottonseed and tung oil 
f:itty acids gave no precipitab', whilst a sample of 
soya l>ean oil yi<'ld«*d 2‘2%. hkxperimcnts with mix- 
tures indicated that it may be possibh' to detect 5/, 
of oils low in bexabromiile yii'ld in linseed oil by 
this method. — C. .A. M. 

,'i)iutde ne : a liiahly ii n sol u i of ed hydroeorhon in 
shark livrr oil. M. 3'sujimoto. J. Ind. Eng. 
(du'm., 1929, 12, 63 72. (S<'<' also this 1916, 
699, 1121.) 

SqrM-KNP, is of most frc(ju«'ut occurri'iice in the 
livi'i- oils of the Siiuolido ^ but is also found in con- 
sidi'iablc amount in the oils^ of several other 
s[)e( i<'s, including the frill shark and basking shark 
[Eeforh inida). For tlu' approximate quantitative 
sj'p.'iratioii of hvdroearhons, including squalene, in 
sliark liver oils .69 gnus, of tlu? oil is distilled under 
a reduced pressure of about 19 mm., ami in a 
current of carbon dioxide or other indifferent gas. 
33ie acid value of the distillate is calculated into 
oleic acid and de<lu ted from the weight of the dis- 
tillate, the ditferenco giving the approximate 
(juantity (within about J’6%) of hydrocarbons. 
S(|u:ih'ne obt.iined from aizame shark oil had 
sp. gr. 9-8:)91 at C., and 9-a659 at 

2(F / C. In the Livaehe test it absorbed ox.ygen 
v('ry slowly after tlie first three days, but the 
amount b<'c;ime iK'arly constant (24'3 ') iu 23 to 28 
days, rile oxvgen alisoiqition (uleulated from the 
formul.a C,.,H was 23’(j() \ On dehromiuating 
the dcxlecabromide, (',„H,„Br,, an oily liiiuid with 
iH'fractive iiuU'X 11959 at 29^' C. was obtained. The 
formation of the <‘haracteristic hi'xahydrothloride. 
is llu' mosf distinctive test ftir squaloue (this J., 
1918. 312 a). 3'h(' hexabromide forms white lustrous 

■ crvst:ils whidi turn brown at 115° -118'^ C. and 
melt to ;i hiaiw n liipiid at 125° — 126° C. Although 
the hulrocarhon ‘‘ spinacene ’’ isolated by Chap- 
in:in from Portuguese .shark liver oils (this J., 1917, 
392, 692) difb'rs slightly in some of its ])hysieal 
characters from squalene, it seems probable tliat 
the two hvdro(*arhons arc identical. (See also 
.1. (’hem. Soc., March. 1920.)-C. A. M. 

.s6//oo6/o ; (heurreoer of tn ihr c;/./ oil fn,m a 

shark. M I'sujimoto. -I. liid. JCng. (3iem.. 1920, 
12. 73 

3’mk oil separated from ihe eggs .if the Japanese 
shark Ia jiiilorhinns kinbi i ll'aiiaka) was ;i light 
brown substance, which was mainly solid at the 
onliiiarv temperature. It had the follow ing charac- 
ters; — Sj>. gr. at b6° (’., 9’8997 ; acid value, 91’3; 
saponif. value, 197'9: ioiline value (Wijs), 177’6; 

; refr. index (29° 1 1769; and nnsaponiliable 

; matter, 33‘0‘o. AVhen treateil with dry hydrogen 
I chloride in t'thereal solution it yielded 20'/;, of a 
I white erystalline precipitate (m. pt. 123'-- 121° C6), 

! which was identified as squalene hexah^’drochloride. 

' ‘ B 2 
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[Mat. 16 , 19 * 20 . 


SqiiJilcMO has also been soparatod from the oil of i 
the frill shark, Chlamydoselaehvx ungninpus. i 

--C. A.M. 

]\lountain ehicr (S(nnh\icus ranniasn j ; Ftiiiii oH <, 

from the lx rries of . M. 'I'hotiis. Ikr. dents. 

Pharm. Ges., 1911), 2fl, 598—027. 

The seeds of the benios of the suonot.iin idder 
{Sambvvus roceino.^it, L.) yielded on hot expression 
o()% of a dryinji oil eonsistinf^ e.ssenti;dl> of the 
glycerides of linolie, linolenie, and oleic acids, :ind 
possibly of isoiinolenic a( id, together Avitli some 
palmitic and stearie acids. I'aght sainph's of the 
oil of different origin had file following < liaraeters : 
Sp. gr. ()-92d2- -O lMdO at 21° ; a,/" (I sample) 

= 1*47967; acid valiu', .4*97 — 29*21; saponif. value, 
186*9 — 198*1; and iodine value, 17)6.4 — 177*1. The 
fruit oil dilfered materially in character, a sample 
giving : - Sp. gr. 0*9211 at 21° (’. ; solulifieation 
pt., “ I*" ('. ; acid value. r)*.“>9 ; saponif. value, 196*7) ; 
and iodine valiU', 98*6. The oil has toxic properties, 
Avhieh, houe^er, can he rt'inoved l)V lieating it to 
200° C.- (’. A. M. 

Fot cxtruvtioii opiiiiidf us. Piekel. See XXIII. 
P.M'KN I'.s. 

(truh of i)icl'cl vufol users cnijthninl in the lii/dro- 
gp.mition (if foil ii iuuHes; l‘r<>(( ss fur mfi nrrotitoi 

\ . (p Vis, Paris. f.S. Pat. 1..426.122, 

24.12 19. Api)!., 21.11.17. 

The spent catalyst is treated with a solvent to i-e 
move fatty hodii'S, ealeine<l to <lestroy any remain- 
ing organic mattt'i', wasiied with water to removi* 
soluble inorganic impurities. a«id diied. 

w. K. r p. 

Vots and oils; Fiunss fur nrul it'lisafiun uf - lui 

rslerilicaf inn uf (hr free falfu arid, 41. Schlim k 
und C\). A.-(i., llambiiig. (hr. Ibil. 4I7).*222. 
11.6.16, 

Tiie fat or oil is Insiti'd unit glviol. for example; 
100 kilos, of olive oil. 4ont:iniing 20 of ll■<•e fatty 
acid, is la’afed for .several hours iimler a rellnx 
condenser with 2*2 kilos, of glycol. 'I'he w.iter pro 
fluced in the reaction is removed by p,i'--.ing a s|.,u 
current of imof gas through tin* apparatus, or hv 
the Use of a \*acuiim, or hv other ^uitahh* ni.aiiv. 

.\. II. P. 

] )r{ (’ nir i{f ; I're im i nl lou of a . Chem. 

\'.’('rln* .Miinchen O. Barloekcr. G.t/i.l) 11., .Xug"- 
burg. Ger. Pal. 41 1,90". Pkl.h. 
kSoDU'M bicarbonate is added lo a oIniiDii of \\al< r 
glass to form a penta.Nilif ate in \\hi< h finely d i \ i(h‘d 
silicic acid is sus[)ended. The mixiuie m stabilised 
by the addition ol niigii.'''!"m liydi oxide, wheh 
pi’cvent.s hardening. Tl prodm i dm-^olvas in 
water lo an op thxeiil l!t|.;id |(. P. 

if ifdi ogp lud i luj Imid p - lU'ioini-i 

cfilal ijl ie a II I, I fur |\ . Kimiira, Kobe. 

.Jaj)an. ('..S. Ihii, I.:27.d'.i6, k.l.*2n. Anp!.. 

1.8.17. 

8ek Eng. Pat, 1 I'*i,4'j4 oi 1‘'17. ihi' •).. I'.'I^. 7,!i| \ 

Oil; K /traction uf f,u,.‘ ri'iilalJi fiuils. 

N. A. Gavin, Kitisliasha. Helnian ( oiigo ; Al. .\I . 
Gavin, executrix, Assign.or lo l.ev«-r Hro'.. , lad.. 
Port Sunliglit. I’.S. Pat. I.42^,27''. 20.1 *10. 
Appl., 4.4.17. 

See Eng. Pat. Ill, 676 of 1917; this .1., 191^. 711 .\. 

Oil emuhionx. F.S. Put. 1,427,845. See I. 

Fat for sliortpiiiiifj, IT,8. Pat. 1,326,270. »SVfXL\A. 


XIII. - PAINTS; PIGMENTS; VABNISHES; 

BESINS. 

Cotujihuinf ; Antuxidafiun uf . Ti. Paul. 

Kolloid Zeits., 1919, 25, 241- 246. 

When* a solufioii of eolophony in alkali is treateil 
with hydroihlorie acid :t voluminous ])reeipitate of 
y-pinic acid is obtained; this substance melts at 
— 76° C. wlien fre.shly prepared, but in eight 
niontbs tlie nudting point rise's to 88° C. a-Pinic 
iieid has a constant melting jioint, 8l°— 84° C., and 
shows a leiuleney to form liquid crystals. Jt is 
soluble in water and petroleum as also is ypinie 
acid. /TPinic acid nu'lts at 98° — 100° C,- — J. F. S. 

/*r.s//i.s fruin Curhin China; Charartrristies uf Suinr 
— . P. Nicola rdot and C. t'ofhgnier. Bull. 8oc. 

('him., B^20, 27, 71 — <4. 

Ten* s|)ccimens of resins from dillerent sources have- 
been I'xamined. d'liey ( losely resemble one another, 
are of die soft tyjie and ol no spt'cial interest for 
i1h> manufacluie of varnisln's. 'J'heir (haracter 
isties, sp. gr.. ni. pt., and acid and saponification 
values arc t;ihuhited. None of these resins was 
completely soluble in M 12 :deoholie potas.sium 
livdroxitle ; and in evt ry ease the ;ileolu)lie solution 
gave <uther a inilkiness or ;i preeipi la t»‘ on the 
addition of u I'U'r. -- W . G . 

.\lii(dic acid. 1). .loh:in>'^on. Arkiv Kern., Afin., 
Geol., 1917. 6, No. 19. 

AuiETir :iei(l is rt'dueed by hydiogi'ii in presence of 
platinum black to diliydroahn'tic acid, ( 
m.pt. 174"- 178' (’., hut this compound giv("' 
approximatr'Iv the saiiK' 1 1 lihl W alli'i* and Winkh'f 
io(iine values :is tlu' parent acid. Eindher, the 
values increa''(' vith tlu' diii-ation of tiu' rc'aetion, 
and similai la'lat ion diips are show n h>' </ pimarie 
acid ami its ddi.xalro deri\alive. It is. therefore, 
sm.rgested that the unreduced .leids eontain :it least 
two iioti e |uivaleiil doiihu' hoiuN, or that suhstitu 
ti'iu iiy iodine also oeeiirs. Xo derivatives of thi^ 
lypt' could. houcM i'. he is olated, d'lu’ nutlior con 
'■iders the prcN 'iice of all aromatic or hy<lia)aroniatic 
nucleus ill the molecule of ahielie acid fo he now 
definitely esi ahlislK'<l (compare Eastertii'ld and 
Bagiev, this .1., IfiOl, (•,''!»). (Sei' furtlMU', .1. Chem. 
.8.M- . ‘.Maia h. 1!»*J0.) .1. K. 

d.v/./n, •//)<■ .dnd:ii'. MadverMlIc. .S'rr I I A. 

Patents. 

I,un urolr sliiiKs. (i-ig Pal. .‘loA ,0S) . Scc \'1I. 

\,d,ujdu uudiuiol. (icr. Pat. 417), (M7. See XlXu 

XIV. INDIA-RUBBER: GUTTA-PERCHA. 

HU.hru .S', . II I'. SlfVI'lls null 
BuM« r (irouciN’ A-.-o'- , |9!9, I, |4t, .'>7) - .At), 
Two ■^.iiaplc- III fh rniaii -oiitlKUic rnhher. one t.on 
.u-aiiig n| a i.doiirlc-N. iran^i)arcnl ,shih and the 
olhcroi an ojiaipn redd i 'h-hrow 11 i rcpi’. wore fonii<l 
lo h.‘ flee ineii lativ oib ami “ suhsf itiiles.” The 
iii.i L< i la b. wholi x ichled lo^'peel i velv 1*74 and 
1*47 on extr.eimn with atetoiio and refused I" 
<'i-'ol\e 111 hmiv;i iic although they .swelh'd coiisidi't 
abl\. w.-rc dilli. lilt, to woik into smooth sheet ;ind 
vuhaiii-' d linn It mole -lowlv than Malur;il ruldiei 

1). F. T 

lliiuhri huiu iiuilnrpd ewofidinn fdahj; t'nifurinil i 
of H. I*. Ste\ens. Bull. Rubber Growers’ 

A-sf,, .. |!r2tt, 2, n ), 68 - 71. 

The latmm iil of Eaton and Grantham a,'ii to the re 
m.’irkahle iiniforinitv of “ slab " rubb<*r IH not jn«li- 
fied. (S<-e also de Vries, thi.s J., 1918, 664 A.) 

— U. F. T 
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IJhthher'} lai<tx cuagulant; Synthetic acetic acid 

its a . H. P. Stevens. Bull. Rubber Growers’ 

Assoc., 1920, 2. [1], 71. 

A .SAMPLE of synthetic acetic acid prepared from 
acetylene, when applied as a coagulant, ^ave results ; 
identical with those observed with acetic a(‘id pro- ! 
ducod from pyroli^ncoii.s acid. — D. F. T. i 

lltuhher ; \ Effect of vacyinij pi opociions o/ avid in 

coag Illation on the rate of cure [of ). H. P. 

Stevens. Bull. Rubber Growers’ Assoc., 1919, I, ! 
[]], 09-41. ' 

The observation of other investigators to the effect 
that an increase in the proportion of acetic acid I 
< aiiseM a decrease in the rate of vulcanisation of the | 
resiill iiifi; rubber, is confiriucd. 'I'he (‘Ifect is a little ! 
more marked with smoked sheet than with air dried | 
crei)e and is still more marked for crepe prepared ; 
frot.i matured “slab” rubber. fSee also de Vries, , 
tliis J., 1917, 1110; Campbell, this J,, 1917, OO-l.) 

-J). F. T. i 

[liahher;! Effect of v..r}io.sitre to air on maturation 

[of J. H. P. Stevens. Bull. Rubber j 

Growers’ Assoc., 1919, 1 , [2], 42 — 14. 

FxeosiiiiE to air during maturation does not appear ; 
to have any very marked eflect on the rate of 
Mdcaiiisation of the finished rubber, but open ; 
maLuring generally produces a slightly faster curing ! 
rubber than maturing in closed vessels. — D. F. T. | 

.\felrolae \ for dvterm i niny rtihher coni cut ofJafer\. ' 
11 P. Stevens. Bull, Bubber Growers’ Assoc., ! 
1919, 1, 12!, 41— ir). 

Althouuii tlu' iMetiolac cannot be rc'lied on to give 
accurate results for the rubber content of an in 
(lividual sample of latex, it is nevertheless useful ' 
for standardising bulked latex and for estimating ' 
the yields of nd)ber on an estate. In its applica- ! 
lion to the latt<‘r })urpose tin! errors over a period 
tend to eliminate themselves by compensation. (See 
also de Vries, this .J., 1919, T/jO a.)-- iJ. F. T. I 

[liubber;] lieactions of acceterafors dnrinr, Eic 

vnlcaiiination [of J. C. W. Bedford and W. 

Scott, J Ind. JOng. Chem , 12, HI— 

The most active accelerators of the vulcanisation 
of rubber are jiroducts of tlu* reaction of carbon 
bisidjihide witl sirong oiganic bases, such as the 
pilicridine salt . f piperidyl-dithiocarbamic acid. 
'l'hi(M’arbanilide i- produc('d by a similar reaction, I 
'I’he stable mctallii- diUii(K arbamales los«‘ hydrogen i 
sulphide wlien heated to the temperature used in | 
the vulcanisation of rubber, and form thiourea ; 
derivatives, so that they may act in the same way 
as thiocarl)anilide in the process. The main reac 
tion of a( ceh’rators ((mtainiiig juethyiene 

group.s (methylene-aniline, iuethyicne-<lii)henyl- ; 
diamine) appears to be to substitute thiocarbonyl 
groups for the methylene giouj>s, and the resulting 
comiiouuds may be regarded as thiocarbanilide de 
livatives. The accelerating action of hexa- , 
luethylenetetramine ma.^ be attributed to the | 
formation of a dithiocarbamate. Apparently all , 
accelerators of this ty[)e containing methylene 
groups react readily with sulphur to form thiourea 
derivatives, but this does not apply to the methy- ' 
leno groups in such compounds as pimwidinc, or 
pentamethylenediamine, which when heated lo.ses , 
ammonia and forms pij>eridiiu -C, A. M. i 

Jiahher com pounds, Expansion of daring < 

rideanisat ion. (k W. Sanderson. J, Ind. Eng. 
Chem., 1920, 12, :i7 -40. 

An apparatus for testing the amount of expansion 
of rubber when exposed to heat, consists essentially 
of a hollow steel cylinder 2 in. high and 07978 in. 
in diameter, which may bo filled, with the rubber, 
and which is surrounded by a steam jacket. When 
the rubber expands on heating, its top surface acts 


against a piston and spring which transmit thA 
motion through a magnifying lever to a recording 
pencil. Above the jiiston is fixed a spring to main- 
tain sullicieiit pressure upon the rubber to prevent 
it from “ blowing.” 'I'he rubber is heated at a 
constant rate, usually 20° C. (kt 5 mins., and the 
re<*ordiug cylinder mov4'd forward at each iuU*rval. 
■J'he results, wlieu ])lotted in curves, afford a means 
of tlistinguishing between diiierent hatches of the 
same stock, which may have contained different 
rubber or liave been siilijected to varying conditions 
of inilliiig, etc. 'J’he summarised results indicated 
lliat (he higher the rubber content the greater the 
txpansion, and that the harder the crude rubber 
flu‘ le.ss the expansion. The expansion increases 
w itli the amount of milling, w hilst there is no break 
in tlio expansion at the point of vulcanisation. 'J’he 
increase in the sp. gr. is due to the pressure, and 
not to |jhvsical change or internal contraction of 
volume. -(!. A, j\r. 

Itnbbcr; Increase in the volume of compounded 

nnder strain, li . F. Schippel. J. Ind. Eng. 

Chem., 1920, 12, 33 07. 

When rubber containing a pigment is stretched it 
will separate from the i)igment particles, causing 
spaces to he formed on cncli side of the latter, and 
i ll us lu'oducing a considerable increase in the total 
volume of nihher. '1 lu* ell'ect <jf stretching upon 
I libber containing various percentages (by vol.) of 
barytes, whiting, /.iuc oxide, china clay, red oxide, 
lampblack, and «arbon black was determined by 
s.trelehing test rings of tlu‘ rnhh(‘r upon a graduatixl 
smies of steel bars and calculating the increase in 
vol. from tlu‘ change in the .sp. gr. of the material. 
It was found that the grcatiT the mean diameter of 
the pigment particles the greater was the increase 
ill volume under strain. In certain cases the in- 
creases under strain were very ])ronounced. For 
o.\am])le, a sample containing 100 grms. of fine Para 
rubber, 30 gnus, of litharge, 5 grms. of sulphur, 
and 337 grms. of whiting, wliich had been cured 
for 30 mins, at 40 lb. steam pressure, show’ed a 
voliinu' in( iea.s(‘ of b2 at an elongation of 140%. 

— C. A. M. 

Pate.s't. 

Jtabber: Testiiof device for drterminin{f the 
” visc(fsity" of - . R. B. Naylor, Springfield, 
Mass., Assignor 1o 'I’lu' Fisk Itnhher Co., Chco|)ee! 
Falls. Ma.‘^s. r. 8. Pat. 1,327, 838, 13.1.20. Appl., 
5.2.19. 

'I'liE Ic'.t piece of rubber is held by two grips whieh 
can he lotated imlependently about an axis per- 
pendicular to tlie general i)lane of the gripping 
snrfaees; arrangement is made for the application 
of known luvssure and torsional force between the 
grips and for the indication of the resulting rela- 
tive rotation.— 14. F, T. 


XV. LEATHER; BONE; HORN; GLUE. 

Patents. 

Iron-tonnrd leather: Pre parot ion of tough and 
ilnrable - , K. W. Meiising, FreilK'rg. (u'r. 
Pal. 31 1.883, 2.2.10. Addii. to Ger. Pat. 31 1,487. 
Tn the laiming pnKess by use of iron salts, 
(lescirihed in the chief patent (this J.. 1920, 124a), 
the removal uf the excess of iron salts as well as 
the treatment witli alkalis may lx? carried out 
before drying or oiling the hmther, The iron- 
taniiiiig process may 1 k' followed by treatment with 
solutions of vegetable or similar tanning agents. 
It may al.so be follower! by treatment with reducing 
agents, if necessary after treatment with dilute acid 
solution. In this' latter case there is partial re- 
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luovnl of iron salts from the outer hiyers^ re.sulting ' Similarly the nitrogen content of the crops Was 
in bleaching and allowing luildcr “ grain ” to he ! considerably increase<l by iinx’ulation, due to 
obtained. — JJ. V. S. . greater lixaLion of atmospheric nitrogen. — W. G. 


Tanning exiiacf ; Prorc.s.s of fhv 2 )ro<lnct ion of 

from waste snljitiife h/r. fl. H. Landmark, 
Dra.imnen, Norway. T.S. Pat. 1,. ‘127,105, 6.1.20. 
Appl., 2;L4.15. 

Sk.k B’r. Pat. 474,:i;U] of lOl I; Ibis .1., lfM5, 1105. 

Cattle food [froin tannini offal \. (iei-. Pat. 
314,0.57. See XI.X.v. 


XVI. SOILS; FERTILISERS. 

Soil acldilii. ]!, Its relation to the aeidittf of the 
plant juice. 1*1. Truog and IM. P. Meachain. Soil 
Sci., 10J!>, 7, .160 171. 

Tmkue is consi<leral>I<' variation in the acidity of 
the juices of different r.pecic's of plants, but for 
each particular sp<H-ies the acidity is usually 
liniiteri to a ratln r narrow range, there being, in 
all probability, a certain acidity uhich is most 
favourable for the lifci proees.s<'s of that s})(‘ei<*s. 
In many case«s isoil acidity, by limiting the supply 
of lime available for the plants, affects the acidity 
of the juice* or protoplasm of the plants. In addi- 
tion to the soil (onditions, weather conditions, 
lapse of time after cutting the plant, and tlu* linu* 
of the day at wlcich the plant is cut atfect the 
acidity of the plant juice*. 'fh(*r(* is a slight differ- 
etice in acidity hetwec'u the juict* of the tojis and 
of Uh* roots of plants. (i. 

Soil acids; .[ctivlhi of . P K. Stephenson. 

.Soil Sci., UMl). «; 41 - 5d. 
ryiNO a Juodification of 'I'ai ke’s method (this .1., 
1918, 776 a), the author has endeavoured to arrive 
at llie degree of activity of tin* soil acid.s, the lime 
re(|uirements being dcU*rmincd for the given soil 
by measurements afl(*r .4, (), 9, and in some cases 
23 hour, s’ ctjulact b«f*tween th<* soil and the cahanm 
cnrboriatf. The results show tliat .*^<51 acidity may 
be divided into two parts, viz., that pnKluced by 
the more reac tive acids, whit h are cajiable of giving 
a toxic hydrogen-ion concentration; and that 
wliich may In* described as p{)lential rather than 
active, this acidity being capable, however, of 
slowly decomposing c,'.rl)onates. Protein sub- 
stance's and amino-acids, .so far as tested, [irevious 
to decom[)osition in the soil, do not react la'adily 
with carbfjuatcs. It is maa'ssary to know some- 
thing of tile activity ef tlie soil acids, as well as ol 
tin* total ]»otential a(-idity, eommonly <letermined 
moie or le.ss inaccurately. It is nol the <-apit it;. 
of a soil to decompose liim*. but i at her tin* intensity 
of derompositiou uhicli is most highly significant. 
(See furtlier .1. ('hem. So(.. .Mar., l‘>20,) W, (J. 

Acid soils and the tojaitif nf iiiani/anto^r. M. .1. 

Fniichess. Soil S(i., 8, 69. 

The to.xicity of C(*rlaiti plots on tie* Alal>am:i 
Agricultural l*hxp('rinn*tit .^station farm a ^ 
ascribed to the ju’csencc' of soluble inang.iu-'c. 
From further studies of these -oik tin author now 
con.sidor.s that that coiuliision is untenahle. W, G 

Soya heans; Effect of inoculat ion and linir on the 
yield and on the amourit of nifioycn in ,,n 

acid soil. F. H. Fred :trid F. .1. Graul. Soil 
Sci., 1919, 7, 455- 467. 

f.vociTLATiON of soya Ihuius grown on an acid sand 
increa.sed the yield of dry matti’r of the tojis, tin* 
yield being further intrrca.sod when inoculation was 
supplemented by an a^lication of lime. An appli- 
cation of lime jm^t fiumcient to neutralise half the i 
active soil acidity gave the maxiimim yield, i 


y an'totire yrowth in soils containiny crude 
pctrolrunp P. H. Carr. Soil Sci., 1919, 8, 67 — 68. 

The growth of soya beans was jijiparcntly improved 
by tin* addition of small amounts of oil, up to 
13,460 lb. per acre, but further additions beyoml 
this ixiint caused a dimiiuitioii in the growth until 
with aJunit 72,006 Ih, of oil per acre the plant 
])ractically smxumbed to the treatment. Tin* 
damage secuns to lio duo in part to the plant’s in- 
ability to secure water rapidly enough to meet its 
needs. — W. (1. 

J^tant yrou'tli ; Effect itf nit royen-fh'iny onja 7 iis}ns 

and nucleic acid derivatives on , W. P. 

PoUomley. Proe. Poy. Soe., 1920, 91 i», 83—95. 
PuEVious work (tliis J.. 1917, 728) having shown 
that a water (*xirae't of baeterisod peat hud re- 
markahlo stimulative properties on the growth of 
J.einua minor in water <ultiires, further experi- 
ments were made with the individual constituents 
of the water extract. A pure growth of Azoto- 
haetcr ehrooeoveum was sterilise<i in the autoclave 
in presence of water and added in small known 
amounts to Lcmna minor plants in Detmer’s nutri- 
tive solution. Ill six weeks there was rinorded an 
increase in rate of growlli and in dry weight of the 
crop over nnlroated plants. A similar re.sult was 
(>l)taine<l with It. radicieola. An extract of the 
crude nucleic ai id di'i iva lives and of the adoniiu*- 
uracil frae.lion from raw jieat (see this J., 1917, 
1113) stimulaU'd growth also. AVhen the extract 
of crude nucleic acid derivatives was added along 
with the grow til of Azotobarter ch roocoecum to the 
.sa.me plants, the growth produced exce<*ded that 
of flu* total of the elfecls of tlu* two constituents 
taken .si'pa rat dv, sliowing ttiat the stimulating 
coiislitiiems in tlu* extract of petit iliffered from 
tluxse in A.ololiacter ch nuu'oveum . Tlu* ash ot tin* 
niic.leie a< id ilerivatives and tlie asli of Azotohneter 
ell ronrnccu in had no slimnlative <*fl‘oet. J. H. J. 

yitroHin; Atlenipts to obtain — — free from dust. 
N. Caro. Clu-m.-Zoit., 1920. 11, 5.3- 50. 

Mi l It atli'iifion has Ix'cn devoted towards obtain- 
ing nitrolim free from dii.sL and without its camstic 
f|Ualitic<, tliesi* draw hm ks i>eingdue to the presem t* 
of um onvei (<-d c.irbidi' and free lime. Adtlifiou 
(4 wal('r as a hinding tigent is iinsal isfac-tory ; 
idlhough the carbide certainly nmh'rgoos decom- 
jio^'icioii, _vi-L the lime, being in a “dead” rondi- 
tion, rmiains practically iinclmngcil, and fnrtli(*r 
the wat»*r itself caii.ses <lccomiK>sition of the 
rvanamidc. Most of tlie remedies suggc*(sted, such 
as addition of c<41oi(ls, or < hloridc of calcium or 
m.ignc^ium. .-in* unsnit iihh* inasmuch as tlu'.v 
rr(|uii'c w.iti r ;i.s .i vi hiclc. If the amount of wat<*i- 
addrd i-, mmh ri'diKcd, dccoinjmsition will 
not take place, but the hinding (|naliti(*s will not 
h<- jK-t iiiancnt. .Xddition of the water in the form 
ol crv.stallim* s;dts led to no good results, nor did 
Jiiochanioal Iri'atmcnt of the mass hy sicvitig or 
pressing after mixing witii water prove effective. 
As a l)inding agent, ptiraflin oil givi's most favonr- 
ahle results; it is ('s.scntial that ph<*nols Khould Ih* 
ahsetit, as I Ikso dcb'tcriously affect the f<*rtilising 
powej ot t}i(. nitrolim. To neutralise tin* caustii 
aetion ol the pishIucI, .sugar or sugar-containin;’; 
solutions dciivc<l from molasses or cellulose manti- 
laclurc may 1 m> ad<le<l. Tin* sugar c<Hnbiiu*fi with 
tlie litnci to form sn(*eharat<‘s, and fulfils a three- 
li»!d pnrjmse inasmuch as it also acts as a binding 
agent for the dust, aiwl aids the action of the 
fertilijMir by development of bacteria. The wntt r 
which is introducxxl with the augar solution is to 
a large extent retained by the colloidal matter 
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present- find its effect on the nitrolim is very 
slight. The udinixture of nitrolim with other fer- 
tilisers is not industrially practicable as the mix- 
tures are either too low in nitrogen content or are 
unstable.- W. .1. W. 

Scods; Ueporf on ihr ])ro])OScd ehui rohjf ir freof- 
wenf of ■ [Wolfi nn ‘process] ftefore sowinu. 
I'j. J. llussell. J . Minislrv Agric., 1920 , 20, 971 — 

m. 

Pot exfu rimonts wore made with oat and barley 
seeds which Inul been troa-twl by the Wolfryn elec- 
trolytic process (this J., 19M, 1007) and with 
similar untreated weds. The weights of the crops 
pr()duc('td varied very much, there being sometimes 
:i gain and sometimes a loss resulting from the elec- 
trolytic treatment. In I'urtlier similar trials, the 
majority of the results showid a. loss or no improv('- 
uient in the crops from tlie treate<l seeds. In field 
experiment/^ uIko negative results were obtained, 
(‘xcopt in a few cases wh<we seed was sown after 
roots luul Ikh'u fed off. Tt is concluded that the 
process is an uncertaiu one, whieh may or may not 
succcefl in any given case. -.1. H. J. 

Plant juices, Haas. See XIX a. 

O.i'iilafion of ro n ill i n Inj soil hacteria. llohhins and 
l.athrn-p. See XX. 


Patkn rs. 

Pc) miser and nietliod of pi odticiiKj the same. P. 
Uadmann, StcM-kholm. Png. Pat. 1:17,171. 
-5.:i.l9. (.\))pl. -M77/19.) 

A MJXTcaK of f(‘ls)»ar, gv|)suin, and liuu'stone i" 

heated to 1000'-' 12r)()° C.' (see Kng. Pat. 12,130 of 

l!H l: Ibis .1., 191-'^, 138), and the [)rodu(‘t is dis- 
integrated in a jaw Ci usher, ground in a ball mill, 
and used <lircs:;tly as .a b'rtiliser. Tp to Ot) / ol 
l aleium pluxphate in the form of apatite or oilier 
mineral ])bosphatr may be* a<lded to the mixliire 
before healing.- .1 . I I . .1 . 

[( 'ill I inm \ cfio ‘iiinidc eon lai n i mi free hme; J'locess 
of iiranaloL ! ■< — — . V. Thrane, Cliristiania, 

Xonvav. r.; Pat. 1,32(),:H(), ;i(). 12.19. Appl., 
lo.i.ir. 

C'acctum eyanamiih' containing fr<‘e lime is mixed 
with water and fed on to a moving surfar-e, where 
it is pr<‘ssed to aceelerate tlie reaction Indween the 
lime and iialer. It is [)resse<l again .and ilriial, 
still on the moving surf.aee, and is then broken up 
into graiuih's. — . 1 . II. J, 

])icnl( i\im phiisplKtl e ; f*n>c.rss of mal'inij ond 

fcriiliscr moierial produced therein. S. S. 
Sadtier, Spri ngfit'ld township, Pa. T.S. Pat. 
l,320,.Ti;i, 39.12.19. Appl., I().:i.l9. 

Co.AiMiNCTEn phospliad' rock is subjectinl tai tin' 
action of sulphur dioxide and steam at 190'^ V. 
The product contains dicalcium pliosphati*, inoiio- 
calciuni pluKspha U*, an<l calcauiii siilphiU', and is 
frtie from a( id. .1. H. .J . 

Fcililiser; Process for the preparution of a stable, 
mixed — irhieh can be easihi distributed. F. 
Dahl, Hamborn-Ili uckhaiiseu. Her, Pat. 314,494, 
29.6.17. 

After neutralisation ol the free lime in a mixture 
of an ammoiiinm salt wlution and ground basic 
slag, a sodium or potassium salt, or a mixture of 
both, is added immediately, with constant stirring. 


XVIL-SUGABS; STARCHES; GUMS. 

Suijar; Ikdanee of nilroocn durinu the manufaeture 

of . Preeipifation of the pndeid matter of 

the beetroot hij su! jihumus acid, hisuljihites, ami 
h udrosidphites, I'b Saillard. Comptes rend., 
1<>2(), 170, 129-i:i9. 

In sugar factories wliieli distil ilieir molassc's and 
hum tlu'ir vinasses the nitrogen of the beetroot is 
distrilmted in the following ijro]>ortions ; In tlie 
earbonatation cake, I-')/, ; in the fodder luilp, 207 : 
in the press waters, 18, ; lilx'iated a.s ammonia 
during the pr<K 0 sses, 17 / ; liberated during the 
incineration of the vinass<'s, :39/ . SiilphurouB acid 
and its compounds precijiitate from sound beet- 
roots till' same polarising substances as does ba.sic 
lead acetate. They also i)recipitaU' as mneh jiroteid 
material from the juice as do copjior hydroxide and 
aluminiiini .snlpliate when used together. AV . G. 

Saerose- Pnioscopie method for the determination 

. ip H. Dixon and T. G. Mason. Scient. 

I’roe. Hoy. Dublin Sue., 1929, 10, Xo. I, 1—8. 

A AiETiioi) for the d(‘t(‘ruiination ol sucros(> in small 
volnnies ol !i(|uid is based i^ui the I act that atte*i 
inversion tlie depression of fii'e'/iiig point ol a 
sucrose solution is a|)proximately doubled. Inver- 
taw is added to the sap or other liquid in tlie cold 
and tlie freezing point determined, after which the 
mixture is incubated at IkP C. for 18 jiours and a 
sc'cotid obsc'rv’atioii made'. A differential thernio- 
elc'ctric device (Scient. Proc. Hoy. Dublin Hoc., 
1911, 13, No. 4, 49) is used for ascertaining the 
freezing iioiiit, and tlu' galvanometer is plaeiMl in 
a tlierniosfat at 21"^ C. Advantages of the pro- 
posed method are that no trealineut to eliminate 
proteins and otluM' colloids is necessary, ami tliat 
only a siiiall volume ot liquid, viz., about 2'5 c.e., is 
recpiired. Readings of teiiiiieratuie may be ob- 
tained with an error of ±9()()3'b and 9 -Oj^ eorre- 
s|)()nds to 9’2 , ol sucrose. — .1. P. D. 

Laciosc. Giilis. Rcc. Trnv. Cliim, Pays-Bas, 

1929, 39, 8S 120. 

\ MORE detailed account of work alreadv puh- 
I iislu'd. (See tl.is d., 1918. 133 A.)— W. G. ' 

I Siiaar in presence of protein de^jradation jirodueis. 
Past. See XIXa. 

Inrersinn of siierose in orpnijes. Andre. Npf XIXa. 
Cfneoiiic acid, lliuzfeld and Ix'iiart. See XX. 
Fehliiod'S solution, Bolin and Linder. Sec XXIII. 
Patents. 

Smia r-malinij apparatus; Process of cleanimj . 

K. 11. Man, XVw Orleans, La. II. S. Pat. 
1,. 320, 289, .39.12.19. Appl., 23.11.17. 
.SiTOAU-MAKiNG apparatus its subjected to tlie action 
tif acpu'ous sulplinroiis acid to soiten the scale, which 
is afterwards removed. — .1, II. J. 


Peijetable carbons [a.sct/ in smjar refinin<i]; Process 

of reaenerai incf . A. Adams and S. S. Peek, 

Honolulu, Hawaii. U.S. Pat. 1,320,1-59, 39.12.19. 
Appl , 10.7H7. 

To regenerate vegetable decolori.sing carbon used 
for purifying sacabarine solutionis, the material is 
fermented, then heated with snlphuric acid and/or 
a salt to remove gnmiiiv material and subsequently 
washed. -W. F. F. 


Lactose or milk suijar; Mann fact ure of G, 

Martin, Manchester. Kng. Pats, 135,614 (Applft. 
19,692, 28.11 ami 21,8:i3, ;39.12.18) and 135,969, 
13.12.18 (Appl. 20,836/181. 

(,\) Whky is coiieentrated in vacuo to about one- 
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fifth of its original volume and heated at 70° — 
100° C. to precipitate iia much as possible of the' 
proteina, and nietaphosphoric acid is added to pre- 
cipitate the remainder. After sejiaration from 
the precipitate the whey is colH'entratcd as usual, 
(n) One or more of the following protein precipi- 
tants may be used : Tannic acid, mercuious nitrate, 
phosphotungstic acid, magnesium sulphate.^ ^ ^ 

Starch; Method of jaejKtriiKj --- [for textile 
fibren or jnhr'ns]. Starch preparhaj aitjiarat na. 
L. AV, Coold, Birmingham. From American 
Laundry Machinery (\)., Cincinnati, Ohio, 0.8. A. 
Kng, Pats, (a) 135,501 and (») 135,588, 27.11.18. 
(Appls. 19,530 and 19,520/18.) 

(a) a mixtuhu of starch and water, after Ixung 
cooked and agitated in a suitable vesisel by injection 
of steam is “ creanu'd ” by < irculating Ix'tween 
the vess^’I and an external apjiaratus, bt'ing, for 
example, withdrawn from the bottom of the vessed 
and re-iutr<Hluc('d into the upper part in the form 
of fine jets. Tliis method of circulation may also 
be employed for cooling and maintaining the liquid 
at the right temperature for use. If necessary un- 
cooked starch may be introduced into the ciniil.it- 
ing liquid when this is t^ufliciently cooled, (u) 
Apparatus for carrying out the above jirm-ess com- 
prise a vessel, the bottom of wliich is )>rovided with 
stoam injectors, and an external circuit comjuising 
a pipe connecting the bottom of the vessel through 
a pump with the lower ends of a bundle of vertical 
tubes, the upjx'r ends of whii li are conma-ted with 
a return jiiiie terminating in a spraying device 
iliisido the top of the vess<>l. The tulnilar bundle is 
enclosed in a casing through whi' li cooling water 
or, if necessary, steam may be pasMcl. - J. II. L. 

Adhesive!^ I from starch ]; Process for the }>roduct ion 

of . V. (1. BIoed(',Catonsville, Md. U.S. Pat. 

1,324,332, 9.12.19. Apj)l., 19.(5.18. 

A MODIFIKI) starch, or starch ha^e, is produced by 
lieating raw starch between 3(K)° and 4()()° F. 
(119° and 201° ('.) for 1— I hour, according to the 
I)urpoise for which the j)r()duct is recjuired, tlie tem- 
))erature and duration of heating Indug so regulated 
that the ju’oduct remains practically insolublo in 
cold water.- .1. H. L. 

Suaar-ranc : ]*roccsH for inarcratinif crushed — . 
C. McNeil, Glasgow. U.S. Pat. 1,328,090, 
13.1.20. Appl., 22.1.18‘. 

Ske Eng. Pat. 11(3,521 of 1917; this 1918, ISO a. 

Suipir solutions ; Process for defecation of 

E. U. lU Marks, Loinlon. From Industrial 
Apparatus (Corporation, New A'otk. Fug. Pat. 
137,750, 23.0.19. (A(q)I. 15,700/19.) 

See IT.S. Pat. 1,317,007 of 1919; this . 1 ., 1920, 70 a. 

# 

Saeeharifieation of wuntl etc. Ger. I\>ts. 305,180, 
309,150, and 310,119 50. See XVill. 


XVIII.-FERMENTATI0N INDUSTRIES. 

Malt anedysis; A])])lieatioii of foi mol titration to j 

. H. Jjangkammerer and • H. Lelxrle. : 

Z. ges. Biauw., 1919, 42, 230-239, 247—252, ! 
259-262, 271-273, 280 282. I 

Sorensen’s method of determining amino-acid ami j 
poIyi>eptide nitrogen by formol titration (see tins ; 
J., 1908, 135) was a{)plied to 31 malts, and the j 
authors ('onclude that it may i)rove u.seful in com- ; 
paring the brewing characters of different malts, j 
The “ total formol nitrogen,” determined on ex- 
tracts made by digesting the ground malt with | 
water for 4—5^ hours at 46°— 48° C. and filtering | 


(cp. Taiers and Adler, this J., 1915, 1158), ranged in 
most cases from 170 to 270 mgrims. per 1(K) grins, of 
malt dry .substance; very similar result.s were ob- 
I tained in operating on lalwratory worts jirepared 
; in the ordinary way. The “ original formol nitro- 
, gen ” in the malt was determined on (extracts made 
; aftc'i’ destroying the malt enzymes by means of 
alcohol (toe. eit.)', and ranged in most cases from 90 
; to 150 mgrms. per 100 gnus, of malt dry Bub- 
: stance. ‘Abnormally small amounts of “formol 
. nitrogen” arc found with very short-grown or 
: liighly cured malts, whilst high rc.sulta are ob- 
i tained with malts prepared by the Krojiff and 
i similar systems. Jlnrk malts uisiially contain less 
; ” formor nitrogen ” than pah; ones owing to do- 
i struction of amino-acids by Maillard’s reaction (cp. 

I thi.s J., 1912, 144), but if dark malts are very 
highly modified they may still contain a relatively 
high proportion of “ formol nitrogen.” Jii general, 
in j\ series of malts, the content of “ formol nitro- 
gen ” increase.s with otlu'r charactcus depending on 
enzymic activity, viz., rate of isaccliarificatlon, 
acidity (determined by titration), and yield of 
extract. Worts ric h or pcK>r in “ formol nitrogen ” 
yield beers pos.sessing corresponding characters. 
The amount present in a wort does not influence 
the reproductive or fermentative activity of the; 
yeast, provided it is nut too low; btit a very high 
proportion in wort may impair the stability of the 
beer by liindering the production of the most 
favourable hydrion concentration in the course of 
fermentation. (See also .Vdler ; this -1., 1914, 3(57.) 

- .l.H.L. 

Yeast; Pnr.i/inie activities of . T. Bokornv. 

.\llg. Braii- u. Hopfenzeit., 1918, 58, 1093. J. In.st. 
Brew., 1919, 25, 314 315. (See also this J., 191(5. 
900; 1917, (308; 1919, !)58 a.) 

Tue zymase of yeast is rendered inac tive by 0‘2/; 
formaldehyde solutions, and within two day.s by 
O’lVj but not by 0*05 solutions; the invertase, 
however, survives two days’ contact with 1% solu- 
tioji.s. Mercuric chloride of 01 .solutioji likewise 
jjreveiilH fermentation without inhibiting invertase 
action. By treatment with })honylhydrazino a 
yeast can he obtained whicli will ferment dextrose’ 
hut not malto.se. Alcohol of 10 20 { concentration 

almost or entirely prevcuits fernu'ntation without 
permanently dc.stroying the zymase. AbsoluU' 
alcohol (lestroys zymase activity within 10 minutes, 
hut doe.s not render the invertase inactive witliin 
20 days.—J. H. L. 

Yeast; Sensitiveness of liviini — - - toinnds hydro- 
yen and hydroxyl ions. 11, von Filler and F. 
Emlx-rg. Z. fiir Biologic, 1919, 69, 349. AVoch. 
Bran., 1919, 56, 166. 

The aiithor.s investigated the inlluonce of varfous 
hydrion concentrations on the activities of the* 
zymuH*, invertase, and inaltase of a bottom-fermen- 
tation iM'or yeast, 'J’be zymase sliowed more or less 
activity over the range ph - 9 — 2. AVitli increa.se in 
ilie hydrion eoncentratioii from Pn 9 the zymase 
activity ineieased very rapidly to a maximum value 
whit h remained um liangc'd over a eonsiderabk' 
range, hut dimini(shed gradually to zero a.s tlie acid 
limit, PH -, was apjiroached. The invertase in tlie 
living yeast was allecicMl by different hydrion con- 
centrations in the sninc' way as invertaso in tlie frc'c 
state. The maltase was rendered (piite ina(;tivo by 
a very faint alkalinity, pn - 8; as tbis reaction still 
permits the zymase and invertase to act, it should 
he ponsible, by maintaining such a reaction, to 
ferment only the sucrose in mixtui-es of tins sugar 
with maltosr;. The authors also studied the effect 
of prolonged contact of the yeast with liquids of 
various hydrion concentrations between ph -313 
and 7*2, and found that such treatment innuenoed 
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the enzymic activities (except that of invertase) 
and the syntlietic processes associated with growth 
and reproduction, — J. H. L. 

Yetut; Add }ifnh lilt]! of ■— — io different tempera- 
titles. H. Zikes. Allg. Z. Bierhrau, u. 
Mnlzfabr., 1018, 40, .‘loO, ,1. Inst. Brow., 1910, 
25, :nr). 

Six varieties of hottoni-l’erinciitalion yeast, afli'r 
<nlti\aLion for 2o da>s at 8'^ C., were found to 
grow more ra|)idly at t('m|KM‘aturo.s Ixdow 2<P 
and more slowly at higher UMnjKuatures, than the 
same varieties after cull i vatioii for 25 days at 25° 
O. further, the y<'asts cultivated at 8° (f. sliowed 
a, better adjiptability to high temperatures tlian 
those cultivat<H] at 25^ C. did to low temperatures. 

- T. H. L. 

I'erinentaf ion ; Loss of aJadud dnrintj - . F 

Harder. Wodi. Brau., 1919, 36, 277—279. J. 
Inst. Ilrew., 1920, 26, 55 — 50. 

Tuk relation lx4ween original wort gravity, 
residual extract, and aleohol-ciontent of beers, as 
given by Balling’s original formula (see Schbnfeld, 
tins J., 1910, 292; 1911, 702) is not strictly accurate. 
With bottom-fermentation Ix'er the author found, 
after fermentation, an alcohol -con tent O'Od-dVOI/, 
lower than that required by the formula, irrespec- 
tive of whether tlie b'rmentation was carried out 
in a covered vat or in an open vat exposed to a 
continuous .strong current of air. '(’he discre))an(‘y 
<-an therefore not lx; attributed to loss of alcohol 
by evaporation ; and an actual determination of tlie 
al(‘ohol entrained by the fermentation gases, in Uie 
case of a covered vat, showed a loss of only about 
O'OOr,' of alcohol by eva])oration. Koth found 
much great(U’ losses, c.f/., |■5 d in the fermentation 
of flifitillery mashes, doubtless owing to the liigher 
tempera tui-ers (Mn])loyed.- J. H. L. 

Beers; Tfse of the Zeiss iinrnersioa refraclometer 
for thin - - , and erilieisin of (he determination 

of oriiiinal (jrarihi in qenrraf. Diedsche and 
(.’rave. Woch. Brail., 1919, 36, 2:17-2-10 J. Inst. 
Brew., 1920, 2f., 51 — 55. 

The alcohol and <'xtract-con tents of tbi.i heerw, of 
1 — d'/' Balling., may b<‘ calculated either from 
Barth’s for’'iula‘ (sw Ackennaun and Toggenburg, 
this J., BMiO, 280) or from simpler formuhe pro- 
posed by lieiniianu and (b'ruin. According io the 
latter aulbors the extract-eontimt, in grins. ])er 
100 e.c., is given hy tlie expression ()’9 (B„ 1 B)/7, 
and the alcoliol-content. in grins, per 100 e.e., by 
2 (B„-B)/7, wln-re is the rseale reading of the 
Zeiss imnu'rsion refraetouieter h'ss 15 (kla* reading 
for w.iter), and L is the s;). gr. at 15° C. referred 
to water-^1000 and dimiiiislied by 1000.- J. H L. 

Areti/lnirflndcoi hinol; Specifir reaction t/f i/l- 

enciiljirol ond of products of hnh/leneqhf- 

collie fennental ion. Leinoigiu'. (’onnjles reml,, 
1920, 170, \:n 1.82. 

Bhook ot the formation of aeetylmetliylcarbiiiol 
during ihe bacterial decomposition of sugars serves 
to flilU'rentiate <vrtain grou))s of similar 
organisms. The carbinol may readily be detectetl 
amongst the products of fermentation by tlu* 
lollowing proce.ss, the reaction not Ix'ing given by 
any of the other ]> rod nets. A little of ihe eulture 
(10, 50, or 100 c.e.) is mixed w itli 5 c.e, of ferric 
chloride solution and distilled. The carbinol is thus 
oxidised to diaeetyl wliieli jiasses over. To the 
first 3—4 o.c. of the di.stillatig 16 ■ 20 drop.s of 
jimnionia, 5 drops of a 20% solution of hydroxyl- 
amino hydrochloriilc, and 5 drops of a 10% solution 
of nickel chloride are addixl. After a time (the 
length depending on the amount of diaeetyl 
present) a rod ..crystalline precipitate of nickel 


dimethylglyoxime is obtained. By this mctliod 
acetylmethylcarbinol may Ix' characterised at a 
dilution of 1 in 1, 1)00, OIK). - \V. Tl. 

Urease, and the. {Jicorif of the act ion. of enzipnes hy 
1 radiation. II. P. Baremlrecht . Bee. Trav. Chim. 
I Pays-lias, 1920, 39, 2 87. 

j Aftkii a criticism of previous work, tlie author 
j deduces a formula showing the velocity of action of 
I urease at constant tompcratiiic and hydrogen ioii- 
j concentration, based on the. tlu'ory of enzyme 
; a<‘tioii by radiation. An exjieriinental veribcation 
; is given of the general law from the aiTion of 
I urease. The conditions governing the action of 
urease are examined, inchiding the. influence of 
foreign substances. 'I'hc nuersibility of the hydro- 
: lyti<'. action with high p ir is shown. The influence 
of the concentration of ilu' urease on the direct 
synthesis of urea is examined, A simple apparatus 
, is de.scrib<^d suitable for the measurement of the 
eoncentr.'ition of II ions or OH ions at constant 
t(Mnperature, with a hydrogen electrode or an 
; oxygen electrode resixx- lively. W. 0. 

, .\teohol and water; Determination of the compo- 
sition of mij’.lures of — hi/ eleelrieal conduc- 
tivitii measurements. 1 . M . Koltholf. Bee. 'Trav, 

: Chim. Pays-Bas, 1920, 39, 12()— l.’ll. 

; The following procedure is ri'commeuded for the 
! determination of the alcoliol content of beer or 
wine. 'J'ho excess of carbon dioxide is removed from 
the liquid by bubbling air tlirougli it, and tlio 
liquid is then distilled with magnesia. Fifty c.e. 
of the distillate is mixed with 10 cm;, of approx, 
i iV/2 oxalic; acid .solution and tlie mixture is made 
up to 100 c.e. with water. Similarly 10 (-.c. of the 
: A 72 oxalic acid solution is diluted to 100 c.c. with 
water. The speeifie conductivities jt, and x, of 
the.se two latter solutions are then determined. 

, Tlieii f,'^10()x,/Xj and ft can he converted U> f,B by 
i means of a temperature e(K;flicieut. A table is 
i given showing tlie relationsbij) between f,8 and the 
alcohol content of (lie distillate. -W. (I. 

P.\TENTS. 

1 Beer ; Proeess for preserviny non-ideidiolic and 

other fennentatde Utinids, 11, C. M. Franks, 
New York. Kiig. Pat. 1:36,148, 25.4.19. (Appl. 
10, 316/ 19.) 

fl’iiE liquid, maintained at about t35° C. in a 
pressure tank, is subjected to ( arlxm dioxide under 
a pressure of about (K) lb. ])er sep in., and agitated 
itfcanwliib*, afti*r wliicb the pre>sure is reduced 
below 1 atm. 'I'iiese operations are repeated and 
linally the liquid is loft for a time under a 60 lb. 
]»res.sur<‘ of carbon dioxide. It may then be trans- 
ferred to sterile receptacles and si'aled. Tlie process 
is stated to prevent or arrest all fermentative or 
Iiaetc'iial action. — J. 11. B. 

I Saerha I i fieaf ion of wootl and other ei Ihdnsie snh- 
sfanees hi/ irrafment irifli sidjdniric aeiif, and 
reeorery of the tatter. Zcdlstolf-fa brik Waldhof, 
and H. Clemin, Maunlu'im-Waldhof. Her. Pat. 
305,180, 12.5.17. 

'Ihe eellulosfc material is made into a ])aste Avitii 
.'■ulpliurie arid, wliieh is then jmrlly neutralised by 
i ammonia, leaving only enough acid lor the sugar 
i formation. After saeeharilicjition the acid is eoin- 
j pletely neutralised and the liquor boiled doAvn and 
i eooleri for sejia ration of the ammonium sulphate. 

, The aniinoniurn suljihaU' left in the mother-liquo'r 
fa of value as yeast food in the subsequent fermen- 
tation pro<;ess. The spent wash from the fernien- 
tation pi-oees.s may be evaporated io obtain a 
fertiliser.— B. V. S. 
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Sugar aud dextrin from wo(,d and other ceUidnsir 

material; Process for obtaining . Zellstoff- 

tabrik Waldhof, nml V. Hottt^nrotli, Ma ini.hiMiu- 
Waldhof. Ger. Pats., (a) 809,150, 19.4.17; (h) 
310,149, 7.9.17 ; (c) 810,150, 9.2.18. 


(a) The wood or otlior matorial is mixed into a 
pa.stc with less than 3 parts of isulphurif acid not 
more coma'iitrated than 85 , high prc'ssiiros bein^ 
avoided. This is allowed to stand for .some time, 
then mixed with water, and boiled. Tlie actual 
quantity of ftnlphnric acid depends on the quality 
of tlie material to Ik’ treated, but is generally from 
i to 1 part of acid to I part of the mat(‘rial; (he 
cellulose .should not h(' dissolved. For exam])le. 
1 kilo, of sawdust r*Mpiires 1 litre of 75 acid ; 
after some hours’ standing 1 t litres of water is 


addeil. Lignin remains undissolved and the soln- 
tioii contains dextrin, which is comau'ted into Knjj:ar 
by boiliiip;. (n) The excess of sulphuric acid above 
that required for conversion of the dextrin into 
.simar, or the whole of the acid if the dextrin is 


required as .sucdi, is removed by dialysis, (c) By 
usin^ a coi)j)er ferrocyanide dialyniiip; membrane 
the acid remaining with thesu^^ar, after conversion 
of the dextrin by l)oilin<i; the sr>lution, is removed, 
since simar does not pass (htaumh .such a membrane. 

B V. S. 


Product from rrc<h. tier. Pat. 3()4,28.>. Srr \ . 


XIXa. FOODS. 

Milk; Decomposition of hiidiogrn peroxide bit 

micro-organisms cxfraefrd fmir pasteurised . 

i\l Fouassit'r. (’omptes lend., 1920, 170, 1I5-- 
147. 

In addition to tlu' lactic fernu'nls certain ois^anisms 
sui'h as li, suldihs^ T grof h ri.r tenuis, Oidium laefis, 
and a yeast have Ix'en i.solat<'d from pasteurised 
milk. All of these, <'xcept the lactic ferments, de- 
composG hydrogen peroxide at a comentration of 
1% in a lactose-peptoiK' medium, but only the' two 
first named can resist tin* action of hydrogen pi r- 
oxido at a concentration of 4 . This decomposition 

of iho hydrogen peroxide contimu'S to be manifeste<l 
after filtration of the culture medium through a 
porous candle, but is stopped il the imdium is 
heated to 8(P C. AV. G. 

Mdl: ; Didection of hiidrogcn jwroxide in pasfein iscd 

6// means of guaiaeum finefurc. M. Fouas- 

sicr. Ann. Chim. Analyt.. 1929. 2, 9~ 11. 

The peroxydase necessary for the detection of 
hydrogen peroxidt* in pasteuriM>d milk by the 
guaiaeum test may ht obtained from potatoes. ,\ 
jmeled potato is maci*rat(‘d with waUu’, and the milk 
to be tested is treat<'d with .ibout 19 of its volunu' 
of the maceration. — W. P. S, 

(ituien; Defenninuf ion of drg \ ln flour]. J. 

Bouyer. Bull. Soe. Pharju. Bordeaux. 1919, 
No. 2. Ann. Chim. Analyt., Pt29. 2, 29 — 21. 

The gluten obtained in tin' usual way is |)res.s<'d by 
the fingers into a cake, which is placed on a cover 
glass and dric'd .at 105''-’ C’. for 30 - 45 mins,; the 
cake is then turned over, drn<l lor a fnrtlu'r .39 
45 mins., and cut into strips by means of a pair of 
scissors. The strip.s are drie<i for 30 mins., then 
cut into small pieces and tlie drying continued to 
constant weight. This final drying requires about 
6 hours,-— W. P. S. 

Sugar; Quantitative .estimation of small guanfities 

of in the presence of the higher and tower 

products of protein degradation, E. Last. Bio- 
chem.-Zeits., 1919, 93, 6^—82. 

The higher products of protein degradation like 


albumoses and peptones, the presence of which inter- 
feres with the estimation of sugar, can be removed 
by means of mercuric chloride in neutral solution. 
The sugar can then l)o estimatcKl by Bertrand’s 
methods (this .f., 1907, 80). In the presi'iice of acids 
the precipitation of these prodin ts is incomplete. 
An excess of mi'renrie chloride must also be avoided 
in order to ensure good results ; 2 gnus, of mercuric 
(Idoride per gnu. of peptone was found to lx( a 
suitable (|uautity. The presence of monoamino acids 
does not affect the ac curacy of the sugar estimation 
by Bertrand’s method, hut ereptone does in- 
lliienee the results. This is due t<^ the special 
atomic grouping in ereptone, which on boiling with 
alkali liberates ainiuonia, and this dissolves some 
of the euprons oxide. Frt'ptonc can also l>e removed 
from sugar .solutions by jirccipitation with 
moreurie chloride in alkaline solution. The removal 
of both the liiglu'r and lowc'r iiroducts of protein 
degradation with mercuric nitrate according to the 
Patein-Dufaii metluKl conduct's to at t iirati' rc'sults. 

— s. s. z. 

Ptiinf juices; Pieef romet tie titration of . 

A. B. C. Haas. Soil Sei., 1917, 7, 487- -491. 
si.Mi’i.n’TKO and inoxpi'usivt? ty))r' of the gas-chain 
appaiatns, t'.sst'utially of H ildeinand’s form (llniv. 
C'al. Pub. Physiol., 1919, 5, 41), is described, and 
by means of it the 2 >h values of the juice of soya bean 
lops and rhnbarl) stalk were determinecj, Tlio 
curves show the presence of groatt'i* quantities of 
hnller suhstames in rhubarh jiiiet' tlian in the juice 
ol s(*ya Ix'an tops, tlu' actual acidity of tin' rhnharb 
juice Ix'ing much grt'ater than that of th(' juice of 
'ioya be.ui tops. \V. (1. 

Sucrose; In elision of duiiiig the jtresr rvat ion 

of oranges. (J. .Xndre. ('omptes ja'iid., 1929, 170, 
120 - 128 . 

TttE amount of sucrose inverted during four months 
" lu'ii hall of an or.angt' is kepi under aseptic con- 
ditions at the ordinary temperature hears no rela- 
tionship to the acidity ol tlu' or.ange c'xpressed as 
eilrie acid.— \V. G. 


Patents. 

CiKcin and rrgrfaldc (illniinen, including gluten; 
Idorcss for f hr ma ii u foci u re af (f colloidal solu- 
tion, ncufral to flic lasic, fiom . M. Mon- 

luuipl, Allona-Gllensc'ii, Germany, Assignor to 
Naaml. \'('nnoots. A. Jurgeiis Vereenigde 
PahrK'kon. Oss. NotherlamF. I’.S.Pat. 1,326,219, 
39.12.19. Appl,, 25.3.18. 

Ca.skin is treati'd with ex<-ess of niagjiesia, the 
i'xcess mit exei'cding ]'5 hv Wi'ight of the cast'in, 

J. ll.J. 

Fat for shortening jai eposes; ('ommiuutcd edible 

and mrflioil of making the same- lI. A. 

Kohman, T. 51. Godfrey, and L. 11. Asehe, Pitts- 
burgh, Pa., Assignors to Ward Baking Co., New 
York. X.Y. r.S. Pat. 1,320,276, 30.12.19. Appl.. 
9.3.16. 

Fat at a temj)eratnre a])()ve its melting point is 
spray<‘d into a (ooling eharnlx'r, the spraying Iniing 
tegnlated to ( auso tlie d<'|)osition of tlu* fat in a 
sniiieiently fine state of snhdi vision to peiunit of 
homogemsjus ineorjM>ration Avith the material to ho 
shortened. —J. H. J. 

('attfe-fond ; Pieparaiion of a [from tanner g 

<dfal]. F. Mover und Co., Guben. Ger. Pat. 
314,957. 9.n.l5. 

Tannery offal is treated by known proc'cssee, eaj., 
mincing, cleaning, and cooking or treating witli 
preservatives. — A, R, P. 
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Drying vcgehihJe^ and the like; Apparatui^ for , 1 

D. Urofid, Assignor to N. V. Madiinefabriok j 
Broils, Zuidbrock, Nothorljinds. II. S. Put 
1,32(),90(), C.1.20. Appl., 28.5.19. | 

,^F.K Eng. Pat. 128,199 ot' 1919; this J., 1919, 875.^. 

Prvdocfs from reeds. Ger. Pat. 301,285. See V. 

Pi})ro}is material etc. from pea-pods. Gi>i-. Pat. ' 
307,020. See X. ' 

Lactose. Eng. I^ats. 135,01 I and 135,909. See X\MI. ' 


XIXb.-WATER PURIFICATION; 
SANITATION. 

Industrial pidsoniny ; Itecenf e.rpri ienees on . 

Koolsch. Z. angow. Clu-iii., 1920, 33, 1--5. 

A Di.scuHHiON of till' goiioral conditions resulting in 
poitioning is folloiycd by an account of the syinp- 
tonis and diagnosis of poisoning by lahsjliol, load, 
mercury witli its fulminate and ciilorido, arsonic 
and livdrogcu arsonide, oxich’s of mauganoKo, 
mineral aeids, nitrous fumes, carlxm tcLrai-bloride, 
tetracbloroclbam', trichlorex'thylone, amyl acetate, 
hydrocyanic acid, <'yanamide, benzene and its 
iiitro-dorivalives, trinitrotoluene, tetranitro- 
iiiethaiio, trinitroanisole, and amino-derivatives of 
bmizcno. — J. K. 

Iftimus; ('hemicid properties of and thei, 

iitilisation for the pr(dertion af eomlatfants 
anainst lo'ijdi jiJ'iafinn (jases. Grilfi)n du Ibdiay 
and lloudard. Conipt('s rend., 192(b 170 , 23() - 
238. 

Soil absorbs gase- siicli as benzyl bromide, chlorine, 
or carbonyl chlorifle, tin' la'tentive j)ou»'r varying 
uitli the type of soil, being almost nil for a \s>ry 
sandy soil and increasing with the amount of plant 
debris [)re.<cut. 3’1 h' phcnom<'non is <hemical and 
exothermic. 3’ln' fixation of tin' gas is faeditated 
by moisture. Humus dried !it 100'^ has at the 
most <inly two-thirds of its original pow4*r of 
absor])lioii. 'I’lie ri'sulls indi.ati* that a la.ver ot 
soil GO cm. tliick, well supplied with organic matter, 
cotdd jiroteci combatants foi- several hours against 
the var ga* in use in 1'5'bruary. 191t), ])rovided 
tlu' amount Ml gas passing through the soil did not 
exceed 1 litre- .' 'f Hr|. dcm. \V. G. 

IVmknts. 

Antiseptic material ; Procr.^.'i (nr jnodaciinii >d 

\5‘rein iiir Chemische Industrie in Mainz, 
h'rankfort. Ger. Pat. 315.017. 21.t.l<j. 

An antisci>tie material, particularly adapted to tin* 
formation of a stable, imjiernu'able, isteiile covering 
for various icarls of tin' human body, such as the 
liand or arm, is obtained fiom such formaldehyde- 
phenol <’ondensat ion juoducts as are ])liabh‘ and 
nearly li(|uid at body tc-mjauattire. A sc^lution of 
these in a suitable solvent such as alcohol is mixed 
with a solution of eellulo-'e ester, s. t^) which may 1 h' 
iulded other :inti.sept ics, (olouring matters, (»r sub- 
stances to increase the pliability.- B. X. S. 

Iran ojddc slimes. Ger. Pat. 305,083. See Vll. 


XX.-ORGANIC PRODUCTS; MEDICINAL ' 

SUBSTANCES; ESSENTIAL OILS. i 

To.rieify in sera and phi/sierd ja'opert ies af eedloidal ! 
f/f'/.s. W. Kojmczewiski and Z. Gruzew.ska. { 

Oomptes rend.. 1920, 170 , 133 -135. j 

Animal scrum in contaet with c'olloidal gels, ,siicli i 
as gelose and pectin, acrquires astonishing toxie I 
properties, whereas other gels, of an apparently | 


identical consistency and structure, do not provoke 
tliis toxicity. Tt is now rbown that the develo])- 
ment of toxicit.v is <lependent on the electro- 
phoretic character of the gels. 1 n the case of three 
silica gels prepared in different ways, elerdro- 
lU'gative silica gel jirovoUed marked ‘toxicity in 
gninea-j)ig fieruni, wbeteas an electropositive gel 
or an amjihoteric gel was without clfect. From a 
study of the effect of starch gels, the importanee 
of the micellar structure of the g('ls in the produc- 
tion of toxieitv in sera bv contaet is shown. 

-W. G. 

Slirfaer active sahstances : Adsorpf ion of the so- 
called - hif racioHs adsorhenl s. L. Miehaelis 
and P. Bona' Kolloid-Zeits., 1919, 25, 225-229. 
Cu.xaroAL is by far the Ix'st adsorbent for non- 
electrolyte's siwb as acetone, tributyrin, and hejityl 
aieobol. Of other ad.sorlH'iits examined onlv in tlu' 
easM of tale was a nu'asnrable adsorption obsc'rved. 

-^-J. F. S. 

Ahimatic di<imine.s; Plnisi(daiiic(d experiments v'itli 
. B. Meissner. Bioelu'm.-Zeits,, 1919, 93, 
119 103. 

Tiik toxi(•it.^ of .s(une ai<)mati<- diamines, triamino- 
Is'iizene, triaminot/olm’ne, and iriaminopbonol has 
bet'H tested on rabbits, cals, and frogs. (See 3. 
Glu'in. Soc., Mar., 1920.)- S. S. Z. 

\’anilfin; Oxidatian af la vanillic, acid In/ 

certain soil hacicria. \V. 3. Bobbins and E. C. 
l.atbrop. Soil Sei., 1919, 7, 475—485. 

In mineral luitiu'nt .solution containing vanillin as 
lli(' only .source of carlM)!!, eertaiu bacteria presi'Ut 
ill some Alabama soils (see Bolibius, Alabama Agr. 
Exp. Siat., 1917, Bull., 195) <ixidise the vanillin 
to vanillit' a(id, wbi<b at first nceumulateB in the 
eidturi- solution but later is destroyed. Kstes’ 
acid mereurie nitrate reagent (this J., 1917, 352) 
gives satistaetory results I'oi’ tile estimation of 
vanillin in tlie jueseme of vanillic acid, but the 
plu iiol reagent of Fulin and Denis (this .1., 1912, 
919) is unsatisfactory as vanillic acid, like vanillin, 
givi's a blue colour witli the reagent, the colour 
|»ro(luecd by the acid being mucli deejH'r than that 
produced bv an eouixaleiit amount of tlie ablehvde. 

w. (;. 

(diiranic acid: Preparation af - - [from starch 

i/ln<ase\. ;\ . llorzfi'ld and G'. Ix'nart. Z. Vei‘. 
(lent. Zmkerind., 1914), 122-128. 

Di aiNUi tb(' war a lei linieal method for the prepara- 
tiiui of glueouie acid to serve as a substitute for 
tartaric and eitrie acids was devised in Germany. 
Dext.rose (start'll glueo.se) was oxidised with 
( bloriiie or bromine, tlie exeess of lialogen wa^s 
distilled off, ami the liquid neutralised with sodium 
carbonate. Calcium carbonate was added, th(‘ 
temperature Ix'iug raised during this operation to 
!K)‘’ C. to transform any lactone present, the liquid 
cooled, ami the calcium gluconate obtained purified 
by reeryslallisalion. An almost quantitative yield 
is said to have iH't'u obtained. (See also .f. Chi'iii. 
S<.( ., Mar.. 1920.) J. P. O. 

J rea: llchariini r af iairards hydrayen per- 

a.ridc and a sim/ile /am css far its jno ifienf ian 
an I (L'fah^nisation. H. Kuiiz-Kiause. Kolloid- 
Zv'its., 1919, 25, 210 211. 

I'UKA is not alfeeted by boiling with byilrogeu 
peroxide but. the colour '(blue or gia'cii) wbieli is 
often found in commercial urea ami which consists 
of colloidal Pru.ssian him' is dee<im]iosed, ferric 
liydroxide being precipitated.- 3. F. S. 

('Idorinafed methyl formates: Industrial and 

their anrdyses. AI. Delepinc. Bull. So<‘. Chilli.. 
1920, 27, 39—45. 

WuKN methyl foriimto is chlorinated in sunlight 
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}\ nunibcr of (Oiloiomothyl fonnatos and chloro- 
incthyl chloroformates may rc.sult. TJioso o.siors 
wlu'u doconiposed by dilute sodium Iivdroxide 
boliave as follows: — 

(d.(’0,.(TI,.(1 I H,()^2HCI I C'O, f II. ( MO; 
(d.CO,CMCI, I H .b- 3H(’l f (’(), 1 ('(); 
H.C(),(rK,(:M|H„0- M.(0,1] f H.(’IIO ! M(’l; 
H.CO,CdU’l^-l FLO 2H(’I \ 2CO | }l,(). 

From the (|Uant il ic'is of tormaldeliyde, formic acid, 
and earbon T»ionoxi(U' formed, to^etlier with a kmfW- 
ledge of tlio cliloriuo coiiUoit of the ori^iii.il 
material, it is possible fo form an id('a of the con- 
stituents of tli<‘ clilorinat<Ml material : O' I c.e. of the 
mixed cblnrinated est<’rs is added to .'>0 c.e. <d 
A /I sodium liydroxid(‘ solution ami sliaken. After 
half an hour the mixtina' is dilut(‘d to 125 c.e. Of 
ibis solution 2.") c.e. is ustal for tl)e estimation of 
formald('byd(' by Itomijn’s m<‘tliod with A’ /Id 
iodine i>olution (tins .1., 1S97, .‘160), and another 
25 c.e. is used lor tlie estimation of foimnd* a<-id hv 
oxiflation uitli fH>tassium perman<:anate hv St. 
(lilies’ method (Ann. ('him. Phys., lS5t), 55, ,‘17 1). 
For the estimation of carhon monoxid<‘ O'.’l ()'5 

j^rm. of the <hloi ina toil m.aterial is introduced into 
a urcomeler, treatid with K) c.e. of 4A^ sodium 
hydroxide, and the \()lume of carhon n)oiu>\ide is 
read olF as soon as (h(' (h'coiunosit ion is complete 

W. (i. 

('hh>rii}afrd uirfinil nnhi'italcs: of fhr 

. A. Kline. I). Khuamtin. and F. .Knob. 

Comj»t('.s rend.. 1!I2(), 170, 2:1 1 -2.' 10. 

Pjik ))hysical pi'0|W'rt it's of the nine |»ossihh‘ ihlorin- 
ated nu't'hyl larhonates are }iiven as below; — 

:»t li.jit.at sp. I!!!'. 

7t>() inin. r.o nun. at l.‘> (' 
(17 i-.mi 

I7r> C. HO ” l lso 

n7 c. 7-r M.>i 

l7.Si’. loj^ 

-'"f sr; 1. 

( \ i.‘<cou>) 

CO (o.ou.ri,,).. toe isj-iM'c. i-m.s 

ccij.o.cOj.cn/ 1 70 c i.)() jKj' idai 

cci,.o.co,.nifr, !V.o‘r"‘'' n.v 

co(o.r<v, .. :so ,,, 

pic null..) 

All of these substances arc lachr.vma lots, those coni- 
pounds containinn; tlu' .irroup () (T1, hcin<r i)articu- 
larly toxic. -AV. (}. i 

Avpfoilf'. : M ](■ ! n-Uift hm} fo! fhr rsllliinf ion itf 

.M. Richter-Quilliier. Kiochem.-Zeit v , lp]f) 9:i. 

lOd— 172. 


Forniiil.i lit pi 

cu A’l.o.coA'ii, 
COfO.CIIjCI). .. 
CUCIj.O.COJUf, 
CflClj.O.COjCII .('i 
CCIj.O.COjCHa ' 


: chari^jes given above. In the ease of ethyl alcohol 
: there are two main changco, the first of which pre- 
domiimtes : — 

(.’H\.(lH,OH-CH,.(niO I H,; 

(:h,.chahi (;,h, ] ji.,0. 

'I’Ih' acetaldehyde fornietl undergoes jtyrogonic 
decomjiositioti as described. — AV. G. 

rnsdluKifctl suf>sln nres ; Action of iodine on — -. 
l*sendd~iodi nr. vol ue of c'^se nt iol oiL'i. It, Huerre. 
,1. Pharm. (’him., P)ld, 20, 21()— 221, 250—257, 
27;i -281. 

I.x' the reaction ladwt'cn terptun's or tmpenie essen- 
tial oils and an alcoholic solution of iodine the 
.ihsorption of iodine is independent of the con- 
centration of the iodine solution, or of variations 
of temperature from 15'^ to 45^ (k, and is a 
fiinetion of the excess of iodine pre.sent. This 
absorption in not due, for the most jiart at all 
evi'iits, to addition of tlie iodine, and the name 
psi'udo-iodine value is suggested for it. This value 
may theiadore ho defined as the maximum (piantity 
of iodine ah.sorlu'd in 2 liours by ItX) grins, of hydro- 
( iirhon or essenfial oil from an alcoholic solution of 
iodine containing the optimum <'xeess of iodine. 
In the case of pure eedriuie the pseudo-iodine value 
^‘Id'Ot)) wan miidi lower than that of jiinene (238). 
Hie maximum ahsorptinii of iodine was obtained 
when .a little nmie than .‘1 grins, of iodine was made 
lo rcau t w ith ()'25 grm. of eedrene. In the ease of 
limom iu' (h(' maximum absorption of iodine (309) 
was obtained when the amount of iodiin* pro.'-eut 
was 10 times that of the linioneiU',- C. A. M. 

Tri'iiincnr : ( fccnn rnre of the fcrjiene in the oil 

of hdirttl iipt ns ineiiornrpn . 11. (J. Smith. ,T. Proe. 

Roy. Soe. N.S.AV., 1918, 52, 529— .H:i. 

I’uK oil of Eund iipt us inetjororiKi eonlains jiinene, 
linioneiM', and dip('iit('n(', about 30 of cineol, and 
poi>sihly as miieh as 10 - of tt'rpineiie. 'riio latter 
was d('t('ctc(l in the fraction boiling at 170° -190° 
('. by th(> formation of its nitrositc, m. pt. 1.5.5° C., 
and hv irs ra)>id oxidation in t)i4> cold with IJeck- 
ii.ann's chromic acid mixture, as cvidcn<-ed by the 
in<-na)S4-d optical rotation of tin* residual oil (con- 
- <ting m.ainly of liinotuuie) after the riunoval of 
1 1)0 ina( tiv(‘ terpinciu'. G. J'\ ,M. 

l!i'//rner<iHioi rhroinir ori<l. McKee and Keo. See 
Vil. 

A rrf i/hnef Juilro I hi not . Keinoigne. See Will. 


A^MK’uo-AiKTMon in which 1 2 c.e. of uriiu‘ and 

)'•> 3 c.c. ol .alkali nci'd onl\’ h(> W'^mI. 'I'lic mine 

is distilled oiua* witli steam in tlie pia'.MUice «)f 
acetic acid and a s.a oml t:n:<' w ith diluK* sniphnri*- 
acid. Blood or pla^m.i need onl\ he distilled once, 
and instead of tin- sic.im, .air i- p.i.-scd ihrough tlu* 
boated flask. 1 he (itratio!; ol the di'«tilb‘<l aca'toiic 
is carried out with A'/ 100 iodine and A'/ 100 sodium 
thiouulphate. ()1 nigim. of m « tone in 100 c.e. can 
l>o ostimati'd witli a(cu!:i( v hv this method. 'J'Ih* 
quantity nt urine and blood iced must not ront.ain 
I0.S.S than O'Ol mgi in. ol acetone. - S. S. Z, 

Acetiddelinde, mrlohlf h i/dr, n,>d olrolxd; 

Mode of piiroiie ntr ttero/,i pirsif hoi , of hi>/h tcin- 

luraiures, of . K. P<.\u.al. Bulk Soe. (’him., 

1920, 27, ,34-39. 

WiiKN aeetah](diyde is submitted lo a higli tempera- 
ture for a short time the main dei omposition is 
expressed by C’H/’MO- CM, ' CO, a s4'( ond simul- 
tamioiis change, which proeiHais to a far le.ss extent, 
being 2CH,.CHO — 2C0-f (k}f^d-2H,. If the time of 
heating i.s prolonged .secondary changes occur, with 
the formation of acetylene and benzene. IJnder 
similar wnditioms metaldehyde is first dejK)I.y- 
meri.sed to acetaldehyde, which then undergoes the 


P.VTKNTS. 

Arrfir and; Eroi'ess of rrcHrci imj - ■■ - omf a?u/n/- 
foef n.nn<i occfdtes. Jf. AV. Matln'son, Sbaw inigan 
Falls, Canada. Fng. Jhit. 1.37, .388, 23 1 19 
(Appl. 17.30/19.) 

liiK hot vaporous mixtures (umuging from the coii- 
vi'i'sion tuhos in the inaniifacturi' of acetone from 
acetic acid are passc'd into an alkaline solution at 
X5° — BMC C., wliieh is maintained in motion to 
promote the absorption <>t the acetic acid; con- 
centration ol the resulting solution meurs con- 
currenlly, and 1 he icvsulting sodium ac'ctale i.s 
finally separateil from the watc'r hv crystallisation. 

-D. F. T. 

Fottij acids; l^coress for (he- jarparafion of csteis 

"/ • Faihw. voiin. Meister, JoiciuH, und 

Briining, Hhclist. Ger. Pat. 315,021, 19.9.15. 
Acktvf.k.nk is allowed to react, preferably at a high 
temperature, on an equimoleciilar mixture of a 
la tty acid and alcohol in the presence of the 
mercury salt of a mineral acid. For example, jm*- 
c ipitated mercuric oxide is di.ssolvod in acetic acid 
at 30° — ^^40° C., and the solution treated, drop by 
drop, with strong sulphuric acid so m to pre- 
cipitate mercuric sulphate in a finely divided state. 
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Ethyl alcohol is added to the mixture, which is 
heated to 70° C. in a eliaking apparatus fitted with 
a reflux condenser, while a current of acetylene 
is passed through it. The acetaldehyde produced 
is separated from the etliyl ac-ctate by fractional 
distillation. Formic acid and ethyl alcohol yiehl 
rthyl formate, and propionic acid and mctliyl ether 
give methyl propionate. — A. R. P. 

Tobano; rroccss of vuiino . 10. (jl. Reinhart, 

Washington, D.C. U.S. Pat. l,tP27,()92, 13.1.20. 
Appl., 8.5.10, 

TliR leaf, whether harvtvited s^?])arately or upon the 
stalk, is siihrnittcd to the action of air at about 
105° F. (41° C.) and of about 00% relative 
luiinidity so as to redneo the moisture eontent and 
form a green overcast due to a film of d(‘ad chloro- 
]»liyll cells in the leaf surface; the air is then 
ehanged to a lemperatnie of 00° F. (.32° 0.) junl a 
[•(‘lative humidity of 05% for alx)nt 48 hours to 
bring tlu' colour of the leaf to a mottled yellow, 
and the (•Iniracteristic appearance and quality of 
well'Cnred tobacco arc then develojied by treatment 
with air at alK)nt 10.5° F. and of 72',' relative 
liiiniidity, 48 -72 hours being generally sutlicient 
for this final stage. —1). F. T. 

('(icotlji^ >ni(l ('ocfHlijl n.ridc (i'adt’t's fmiiiiuj 

rrepunil ion of non-infi<iininah(c . E. Merck, 

Darmstadt. (»er Pat. 200,010, IG.3.15. 

3’hk inflaininahility oi cacodyl and cacodyl oxide is 
grenlly reduced, and even entirely over<’()ni<‘, by the 
.addition of suitable amounts of sulpluir.- W. W. 

Odorous sulistoncrs ; Fijuition of in Solid or 

Hijuid media, O. Jiracuu'i', Hamburg. (h'r. 
]\at. ;n i,S20, 10..3.18. 

'I’anmc acid or gallic acid or one of tlieir salts is 
added to tlu' suhstama' along v,ilh llie charac- 
l(>ristic (‘ss('ntial oil, and in some cases with the 
furtlier ad<litlon of sugar, 'flic process is applic- 
able to the iiKniufactnie of ]ierfumes. soap^, sceiit- 
sa(lK‘ts, and, partiiidarly, of artificial seasonings. 
For iusf.aiK'e, in the pri‘j)aratio?i of artifnial 
cinnamon, an inliinaie mixture of cinnamon oil, 
tannic acid, and ongar is iiicor porn ted with ])otato 
or tnrnij) nu'al. 11, V. S. 

.\isi'ni(<d nonpoinids; Aromahr lloclodtdlcr 

1 11 ^ I it tile , .»• M('(lic;d Keststreh, .Assiginu's of 
W. A. Jacob.- . W. 11. Drown. I\l. lleidclbcrgcr. and 
ii. Pearce, iNew York. K'lg. Pats. I2(b38l, 
12(),:i8:i, 120, IIS 1, and 1 20,;lts.“,, 3.10.18. (Apids. 
j(),002, 10.0!)!, 10,005, and 10,000/18.) Jut. 

Conv., 3.10.17. 

Sek r.S, ]»at.s. 1.280,11!), J. 280.121, 1,280.122, and 
1,280.1 1.3 of 1018; iliis ,)., 1010, 208 a. * 

('iiiii- arid ; Moiiiifttrf iirr of . W. .1. MellerNii- 
.jackson, l/omlon. h’rom Citio ('hemical C’o. of 
.ViiK’riea. Mavwotsl, N..J., T.S.A. Eng. I'at. 
1.37,300,30.1.1!). (Apitl. 2370/1!).) 

Kick C.S. Pat. 1,288.2!).! of 1018; litis J., 101!), 100 a. 

Efhrr: Oiorrss for Ilie roll! nnioas piiul urf (on <•/ 

— . E. A. llarlK't, Assignor to hi. Itarhet et 
EiU ct Fie.. Paris. E.S. Pal. 1 ,.328,2.58, 20.1.20. 
Appl., .5.5.10. 


I before ex,«>«ur<. tl.oir spc..,! is very considerably 
I increa-se^d, but their keeping cpiality is considerably 
. roducea. A tiiniilar treatment lia.s an almost 

negligible efiect on most ordinary or ortho- 
chioinatic plate, s, and the (dU’ct is a}) 2 )arently <luo 
to iiitei action lietween the dyes used in tlie pan- 
chromatic plaU^s aiul the ammonia. 'I'lio speedin*’' 
effect was greaU^st if a plain aqueous ammonia 
ftolution was used, hut plates so treated would kt^r'p 
for only 2 or 3 day.s ; the bath l eeommcnded for use 
contains 2.5% of ethyl alcoliol and 3% of 20 , 
aqueous ammonia solution. 3'lie plates arc batlied 
for 4 minutes and dried rajiidly. Tlie iiurrease of 
speed to white light is in most ca.ses about 100%, 
and more to red light, Ixung in .some cases 400/. 
33i<* .seu'-d live ness in the r<'d is also <>xtended about 
loo Angstriim units. 3'hc s[)('clral sensitiveness 
curve is also somewhat sniootlK'r after treatment. 
A numlxM- of tables, iliagrams, and illustrations are 
given, showing tin' <*flect of tlu' treatment on 
various brands of panchromatic plate.— D. V% S. 

\Pli<doii ra i)hic~\ .scnsitisiiifi with hirhromate . D, 

Nainias. 11 Progressio Fotog., 1015, 208. Dull. 

Soc. Franc. Pliot., 1010, (>, 331 .332. 

('A»iio.\-Tia«UE paper sc'iisiti.sed with bichromate 
ki^qis for only a few days. If the normal salt or 
tlie normal salt with a small addition of alkali bt' 
used in place of the bichromattg tlie paper keeps 
almo.st imlelinitely. hut is too slightly sensitive for 
u.se. 33ie enmhination of good keeping (juality and 
high sfMirsitivene.ss may lie oblainetl by coating the 
})aj)er witli a. mixture eontaining slightly alkaliiu* 
<-hromate, ami then treating it. .just Indore use. for 
about lialf an hour in a closed box at ordinary tem- 
jierature with the vajumrof a volatile acid, such as 
acetic acid. — !!. V. .S. 

Patents , 

WnJiir Colour fiOrr for dislanf jdtid oij ra]d\ if. 0 . 

will, Munich, in v. Put .300,107, 28.8.17. 

\ (’o.McosTTK folonr filter contains two or mori' 
wedge niters, cemented between glass; tin' dilferent 
Wf'ilges may be of flifferent colours and their slopes 
mav he in tlie sanu* or in opposite direct it'ns, 

D. V, S. 

Srh Ilium cells. (!er. Pat. .30l,2(il. Scr XI. 


XXII.- EXPLOSIVES; MATCHES. 

Si>< rifle heat of mirhiees of sidjihurie and nUeie 
aii<ls. Pascal ami (l.irnier. Ser VII. 

r.VTENTS. 

IJ rplosi iirs ; l*roer.ss for manufa'durr of . 

Zentraistelle f. Wissenseh .-tech, rntersucli., 
(i.m.h.M., Nf'uhalndsherg. (for. Pat. 21)0,028, 
15.t).!0 

An .‘\pl()si\e con'^ists of ni iro-hexamel hylmietct r- 
amiiie, {(ler. Pat. IUl,2'^()), uliich may he 

mixed with other ingredients. 'I’he t'xplosive is 
stable, sensitive to shock, and gives :i good expan- 
sion in the rrau/J lead block. — A\/ J. M . 


Skk Eng. I’al. lOO.lOd <d' I'dlO; this l!)| 7, 7)i>l). 
liases from (or oils. (ler. Pat. 301,300. See 1(1. 

XXI.-PH0T0GRAPHIC MATERIALS AND 
PROCESSES. 

Tf yiiersensifisiiK.i [idiofooraph h:] luinehromatir 
plates. 8. M. Durka. J. Franklin lust., 1920, 
189, 2.5—40, 

Ip panchromatic plates are treated with ammonia 


Sifrorellnlosi* poirdrr; Process for iurreasiioj flu' 
driisiiii or iliminislilioi ihr jiorosih/ of — in the 
form of colds or threads. I. AI. Y oiih. lleiden- 
hcii.i, (for. Pal. 300,737, 21,1.17. 

Tiik amount of collodion cotLon added to the ex- 
plosive lor gelatinising purposes is raised from 
20—2.5 '/ to 27--30 in onhu* to increase the den- 
sity. 'Po prevent the newly pre.ssed powder from 
becoming porous alien treated with aater, the 
collodion cotton mav be increased to 45% . 

— W. J. W. 
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Ejplosivcs ; rrorrss for drying [irmov/m/ 

solvent from^ freshly manufactured . I. M. 

Voith, Ht'idenhoiin. Ger. Hat. 302,560, 30.6.16. 
'I'lTE removal of solvent from tubular or eord 
shaped explosives may be effected by treatment witii 
water or JKjuec os solutions of alcohol, acetone, salts, 
t'tc. The process is free from danger, and is said lo 
be more rapid than dryin<j; by hot air or in a 
vacuum. --AV. .1. W. 

('eJlulose. jiroilurts ; 7'/r/rc,'.s fur tiisjdncrnirnf *>f 

liquids from hy other Ih/iiids. Klektro- 

Osmose Akt. Ges. ((iraf S( hvverin (b's.f, Ibulin. 
Ger. Pat. 305,010, 25.10.17. 

"Ffik dis])Iaeiii^ li((ui(l is foicisl nmk'r pressuie 
throuj^h a ihin layer of tlu' matmial, swelling; of the 
material I»'in<.>; inc'vtuOed. The piocess may be 
carried out at rais«>d t('niporatures. The density 
of the maOn ial may be in< reas(Ml by a j)reliminary 
pressini.'. 'Ihe method may lu' utilised for the dis 
jdacejnent of water from nitrocellulose by means 
of alcohol.- -AV. .1. W. 

!'( I ehinot e e i plosices ; I uei eosi lof fh> S( nsifi re iuss 
of hji oddifioii of joifossi >1 m oermniuinnofe 

os cofid ust. G. llun^e, |{rade< 2 ;rulM\ (Jer. Pat. 

303,28I),8.I.17. 

Pot,^ssi 1 ':m perililoi'aO' and ))otassium porman 
}j;anale are erystallis(«d to^elher and the mixed 
( rystals of suitable size are incorporated with other 
in^rodit'uts. Hy tliis means the full catalytie ellect 
of the permanganate is made available, and its 
ilecomposiiion by other in^ia'dit'nts. such as 
oxalati's, is avoid<‘d. AV. .1. W’ 

\ II ro-u I CO cj’iilosire. na(iis<iu'‘ \uilin- u. Suda- 
Fabrik, liUdwicyltalcu. Ger. Pal 303,l)2!>. 1 7.7. 15. 
XiTiio-tutK.v or its (oiuijounds or dtuiva lives ar<' 
mixed with inorganic ox\ eiui evolvinji; compounds, 
or with other expIo'«iv('s. A suiiahk> (•omi)osition 
contains nitrourea. S3 ; potassium nitrate, 17 . 

If 10 \ of nitrouiea is added to OO'V, of ammonium 
nitrate it im rea.si's tlu' “ brisam-e ” of tlu' latter. 
.\s nitroui'ea is not very sensitive, a strong 
detonator is riaiuired. — A\'. d. A\'. 

Ammonium joi'chlorofr iijdosiri. (>. B. Carlson, 
Afansbo, Assignor to Aktiebolagt't Carlit, Sto< k- 
holm, Sweden. I'.S. Pat. 1,.327,0S5, 1.3.1.20. 

Appl.. 25.0.17. 

Skk H.ng Pat. 112,117 of 1,017; this .1., 1018. (i2>7 .\. 


XXIII. ANALYSIS. 

Mrltiui/ itoiiif methods of hjijli f em i>eiid u n s. 11. 

L, I. Dana and P. I). I''ootc. ('hem and AbO. 

Fng., 1020. 22, 03 -70. tSee a ho this .1., 1020. 
175 .A.) 

Tiik melting point of ■'dicati ^ (h termim <1 prt’fer- 
ubly in a tall form of nudal < ruejhie, using an un- 
protected theinio-eouple, and leakage of current 
from the eoU[)h‘ to the molten salt and from the 
furnace heating <'Uirenl to ilic couph> must 1 k‘ con- 
sidereil in preei.sion \\ork. Platinum resistance 
thermometers give greaUr aidiracy than thermo- 
couples below 800^' ('., but .diove tbit tempciature 
the calibration is subject to changes dn account 'd‘ 
volatilisation of iilatiniim, and of sliains intiaj- 
duced by the warping of the mica frame, .\hov4' 
C. the molting jmint of metals is ohservtsl 
through a hole in the cover of a ( i in ihle ecmfaining 
the metal, by nmari.s of an optical jFyronu'b'r. 'rii<> 
crucible should br> set in an ouUu- tube ot noii- 
porous material which is in.s<u te<l into the heating 
chamber. A vacuum furnace, .such as the Arscmi 
graphite resistaiue furnac“e, is necessary if the 
metal is subject to oxidation. A modification of th<; 


wir(‘ method my be used for metals melting above 
the range of platinum. The material in the form 
of wire or ribbon is heated electrically until it 
fus<*s and the highest intimsity is measured by aii 
optical pyrometer. 'Phis method involves a know- 
ledge of the emissivity of the particular material. 
Alicropyrometric observations are subject to error 
hccaiise t)f the uiUMiual heating of the platinum 
strij) and the sample resting on it by the traversing 
current. In general the specimen slioiild be pro- 
tected from reducing action in the furnace by 
means of a suitable surrounding IuIk'. vSillimanitic 
porcelain may he used for tliis purpose up to 
1 s(KF G., hut. no proU'ctiou tulx's have been found 
satisfactory for higher temperatures. ^ — C. A. K. 

i}uohfol ire onidysis in Ihr jorsener of phosphoric 

arid; Vroecdure for — H. Bemy. Z. anal. 

('hemi., 1919. .W, 385 392. 

In the .s< heme of analysis (h'scrilx'd, phosphoric 
acid is uscil as a group reagent. The solution, 
( outaining any of the common motaks, alkalinc-carth 
metals, ami alkali metals, ami jihosphoric acid, is 
treatcHl with hydrogen sulphide and the sulphides 
are filtere<l off; the filtrate is boiled, filtored, ami 
oxidised with nitric acid. Ammonium carboiiati^ is 
added until the solution is muirly neutral, the mix- 
tun' is poured into an equal volume of ammonia 
and an excess of ammonium phosphate is added. 
Aluminium, <hromium, iron, calcium, stroutium, 
and barium are precipitated as phosphate’s and 
manganese and magm'sium as ammoniurn-phos- 
phates; zinc, nickel, cohalt, and alkali metals 
remain in Mjlution (sol. 1). 3'lie precipitate is 
separatiMl. dissolved in a small (|Uantity of hot 
ililute hydrochloric acid and potassium sulphate! 
solution is addcil ; barium, stiontium, ami the 
greah-r part of tlic. calcium ary preeijiitated and 
may ho s('|)arato<l from c'ach other and identified 
ill the usual way. 'Plie filtrate from the alkaline- 
('arth sulphat(‘ precipitale is hoaU'd lo boiling with 
fh<> addition of solid sodium acetate and ammonium 
(hlorido; iron, ihromium, aluminium, and man- 
ganese aiv jirecipitatcd (p[)l. .\). The filtrate from 
this pre(-i[»itat4' is treated with ammonium oxalate 
lo precipitate tlu' remaining (juanlity of calcium, 
ami is siihscqiu'utly lauidered amnioniacal to pre- 
cipitate magnesium. The precipitate (.\) is dis- 
--olvcd ill hydrochloric, acid, the .solution heated and 
sodium carhoiiaP' is added as long as the precipi- 
tate foruH’d nslissolves; the solution iwS then 
poured, wliile warm, into a mixture of 20^' sodium 
liydroxich' solution and hydrogen )H’roxide. Ferric 
hydroxide and hydrated manganesf' dioxide are 
prccipitai( <1 whilst ( lii'omiutii and aluminium 
r.-main in solution as chi'omah' and aliiminatc, 
respis ti\ cl\ . The iron is identified by the ferro- 
cyaiiidc reaction and manganese' by conversion into 
permanganate. .Vlnminium is precipitated as 
liydroxiiie by boiling the aluminate solution with 
lh(' addition ot ammonium chloriih*, and (Airomium 
is idenlified by tlu' Usual tests. The solution (T) 
( oiiliiiiiiiig tile /.me 4'te. is lieati'd and treated 
wiili ammonium sul|)hide; on adding hydrochloric 
aei<l t«) this precipitate', th«' y.im; sulphide ilissolves 
h'aviug the nickel ami cohalt siilpliidts insoluble. 
The two latter metals may b<' identified in the usual 
way. 'I’he liltrafc' from tlie total sulphide preeijn- 
fate (ontains the jmtassiiim and sodium together 
with pimspliorie acid, but tlu* latter docs not inter- 
f< re with the perdiloric a< id test lor pot;u>sium or 
with the jiyroantinionati' test for sodium.-— W. P, S. 

( oh mm: Modified. M e(h ndden i/roviniet ric method 
for [the del erminolion of] ■ . .J . 0. Halver- 

son and .1. A. Schulz. .T. Ind. Fng. (.'hem., 1929, 
12, 77—78. (Se(' also this J., 1911, 1282.) 

Ix the modifii ation propo.sed the cah iuni oxalate 
precipitate is ((>lle<t('d on a specially prepared 
jisl)cstos filter and then titrated with |>ernian- 
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^ranat«. High-grade igiiited asbestos is heated at 1 
00^^ — 70° C. lor I hour with dilute sulphuric acid | 
(i;5), and tlien washed with water containing a j 
trace of i>crnianganatc until frcM? from acid. By j 
shaking the washeil asbestos with water it may be ! 
separated into throe gradt's of fiiumess — fine, , 
medium, and coarse, A layer of the coarse is 
placed in a tJooch crucible, and on tliis are placed i 
layers of the medium and fine grades respectively. 
After the precipitate has been washed the filUu' and 
])rt 5 cipitate are transfered to a flask containing hot ; 
\\ atcr, suli)huric acid (1 ;5) is added, and the oxalatt» 
titrate<l at 0-5° (\ with permanganate. — W. P. S. 

Aiaeiiic; /'/orc.s.s for Ihe fstinmUon of irifh 

iioti'-'i 0/1 the chejnistni of the Mnrsh-Jierzetius , 
process. B. S. Kvans. Analyst, 1920, 45, H I 7. : 
'I'liE ar.senic is <*volved as hydrogen arsenide, which ' 
i.s passed over ignited copper and tlu' arsetiii! 
letaimsl hy the copper is weighed. 'J’he apjiaratus 
used is <'ssentially tlie same as in the .Marsh- 
Jlerxelius luetliod, hut the tulu' attached to the 
drying tube has a drawn-out portion oidy about ; 
2 in. long, the last inch of which is turned up. If 
this tula^ is made of sili(‘a it can he u.sed repeaU'dly. 

.V roll of thin sheet copper about 4 in. hy 1 in., pre- 
viously heat('<l to redness and cooIchI, is introduced 
it/to the silica tube, which has a. small fragment of 
ignitinl asbestos wool at lh<‘ constriction, and the ! 
tulwA is supportcKl horizontally over a Bunsen llaine, 
whilst the j/ortion containing the copper is cov('re<l 
I)y a small she<>t iron mutlb' about li in. long, ajnl 
a small asbestos slu'cl is us<hI to protect tb(' riiblKU' 
ronm'xion. .\fter hydrogi'u lias be«-n passed 
through the lulji' for 2 or .4 mins, the burner .is 
rmnoved, the tube allowed to cool, the hydrogen , 
replaced by air bv means of a filti'r pump, and the 
tulH\ wcighe<l. It is then again attached to the 
hydrogen flask, again h('ate<i, a/rl th<' hydrogen 
jet relighte<l. Wlien tin* tube is red hot the solu- 
tion CMUitainiju!; the arsenic under ('xamination is 
introduced into tlu' flask, and the <nolution of gas 
continued for lo mins., the height of tlu' hydrogmi 
flame being ma iiita.i insl at about 1 in. Finally the 
luh(' is cnoh'd, and aft('r |■('moval of the by/lrogiMi 
is weighed as before, 'riie increase i>i weight 
divided by O'DHf} gives tin' amount of arsenie, 'I'his 
correction factor was bas('d upon la'sults obtaiiu'd 
with diffcr<’n' amounts of pure arsenious oxid<'. 
Fxperiments i! .Iicat<'d tliat Ihe loss of ar.senic was 
not <lue to it leaving the a|>paratus with Hie 
liydrogen. AVhen jitirc' zi)ic was n.s('d a scum of 
elementary ai‘s<'nic ffumu'd on the snrfac <> of tin' acid 
and remaiiu'<l piaictically uncliaugi'd at the einl of , 
tin' (i'st. 4his re|)rcs('ui I'd a con''iilerable los.s of 
ars/'iiic, but by coati/ig the zinc with cadmium, as 
suggt'sK'd by Cbaiunan, the floating arsenic is 
removed. To previ'/it separation of ('h'lm'ntnrv 
.arseni(‘ it is advisable' to keeji the amount of arsenic 
add<'<l W('ll beb^w O'o grm. 'I'he ad<lition of copper 
sul))hafe to the liipiid in the flask prcA'ents the ; 
formation of arsine by the formation of copper 
arst'iiide and by causing a larg<' amount of elemen- 
tary arsemic to sej/aratf'. In the ca.s<' ol iron the ; 
amount of arseni(; retained is approximately pro- ' 
jmrtional to the' amount of iron prest'ut. The 
arsenide residues invt.riably contained lead, derived 
from the cadmium, and apjiaia'utly brought into 
combination w ith tin' arsenic through the influenci' 
of the iron. Sodium sulph le, disodium b.ydrogen 
]jho,sphate, and z.ine .sulphate haAx* no retaining ; 
effect. This metluKl was used to te.st the amount 
of arsenic left in solution in Ihe filtrate and wnsh- 
i»/gs in the /nagnesium arsenate method. Tt was ; 
found that the second filtrate (ontaining no 
magnesia, mixture dissolved about four t.imes as ; 
inuch arsenic as the first, although its volume Avas ; 
not much greater. Tlie amount of arsenic remnining j 
in solution is by no means negligible, and it ih 1 


neces.sary to see that tho volumes of both filtrates 
and Avashings aro kept constant when solution 
fa<‘tor8 aro n.scd to correi't the results. (Bee also 
J. Cliein. Soc., 1920, ii., 12.5.) — C. A. M. 

Arsenie; Estimation of sinali quantities of . 

W. van Rijn. Pharm. AV/'ckblad, 1919, 56, 1072— 

1083. 

S.M-M.n qnantilies <»r arsenic, as little as 1 mgrm. As 
j/er litre, may he aceuraO'ly estimated hy the 
follow ing motbo<ls : --Treatment Avith potassium 
chlorate ami hydrochloric acid (Freseuius and 
Babo); absorption by Ib'rric hydroxide (Paucke. 
Beifr. z. Nacliw. v. Ar.s/'ii, hiaug. Diss., Ix'ipzig, 
1908); acidification with sulphuric acid, addition of 
solution of bromine in potassium bromide, then 
ammonia and magnesia mixture; or treatment AA'ith 
ammonia ami magnesia mixtuia- and addition of 
sodium |)bospliate (Berntroj)). The arsenic mirror 
is obtained by the use of BhK'UiendaaTs apparatus 
and the final estimation by titration (Jlerntrop, 
('hem. Weekblad, 1900, 31-5). Comparison Avitli a 
standard mirror is not sufficiently aeciiraU'. Wall- 
papers, paint and bliml matc'rials may be test»'<l 
by the same mctlio<l.s. — W. .1. AV. 


]'<if (\rl roef ion apparatus. .) . A1 . Bickel. .1. Iml. 
Fug. Cbcm., 1910, 11, 10.53 - 10 . 5 . 5 . 



Til K extraction \) ',sc] consists 
ol a small glass cylinder, n, 
in plaei' of Lhc usual flask; 
a crucibli', D, coutai/iing the 
siil»stane«' to Ix' cxtraet<;d is 
'.iij)j)ort<'d in the cylinder, in- 
dt'ututions being jirovidotl in 
the side of th(' (ylimb'r for 
til is pnrj)o.sc. A cup, c, in- 
sidi' Avbicb at oiU' side is a 
funnel (tlu' bent stem of this 
fuii.nel passes through tho 
bottom of t he ( up), fits over 
th(' top of th(' crucible, and a 
(ondciiscr, .\, is attached to 
the top of tlie cylinder. AVhen 
lhc ('tlii'r in the latter boils 
(In' vapours aie eondensd 
.ind fall from th eondenser 
tlirough tin;' funnel into tho 
( rin ibb' ( ontainiiig the. siib- 
siancc. At the cud of the ex- 
traition tlie condenser is 
ro<afc<l partially, so that the 
condcnsi'd ether falls into tho 
« ujA and does not return to 
llm < ylimb'r. W. P. S. 


1' ratlin m : 1 tet < 1 m i naton of - a lat its sepamt ion 

from other tare elements. C. A. Picric. .J , Ind. 
bhig. ('belli., 1!>20, 12, 61) — 1>3. 

4'hi; more common motliods of determining uranium 
have been ( riticallv examined. Food results aa'ctc 
obtained by ailding ammonia solution to uranium 
nifrate solution, boiling the solution containing the 
pix'cipitati' for 1.5 mins., sej/arating the jireeipitatt', 
washing it Avith 2 ammonium nitrate solution, 
and ilrying and igniting it in a poixx'lain crucible. 
Precipitation of tlie. uranium as urauyl ammonium 
idiospl at- by jueans of ammonium dihydrogeu phos- 
jiliate (Kern, this .1., 1901, 1141) was iound to be 
dillienlt, owing to tlie tomleuey of the jnecipitate 
to pass through the filter ]iaper and to the readiness 
Avith Avbieb uranyl pyrophosphate alisoib.s nioistnro. 
Precipitation as nraninm sulphide, and ignition of 
the precipitate after washing Avitli hot 2/, am- 
nioniuiu nitrate solution, invariably gave too high 
results owing to part of the sulphur Ix'ing oxidised 
to Nulphate during the ignition. Tho volumetric 
determination of nraninm by means of potas.snnn 
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pernianganat«, using Korn’s modification (hr. cit.), 
also gave high results, owing to the reduction being 
carried lielow the quadrivalent condition of the 
uranium. A iiu'thod tor scfiarating uranium from 
iiiolyhdenum, vanadium, and tungsten has Ix'cn 
ha.s<*d on the fact observed by Peligot (.Ann. Chim. 
Pbys., 1812 (AJ, 5, 1) that uranyl nitrate is readily 
soluble in ether. Another method for separating 
uranium from vanadium (h ixuals on the tact that 
acetic acid of Do ' or over when mixed with nilrii 
acid (sp. gr. 1‘12) in the pro|n)rtion of 20 vols. to 
1 vol. HN(t d(M‘s not <lissolve vanadium |H'ntoxi(l(‘, 
hut readily dissolve ^anadium nitrale.— C’. A. Al. 
SnJphutrs. 1 1 ihlfar.l. Sir VII. 

]iij(Ir(H!i<uiic oriil. Clielle. >S*m \'11. 
rotds.simn (inlnid t ntrUniotr. HuloL Srr VH. 

(Jltfwicfil (/hissirftrr. Aluirlusul and Turiu'r Srr 
VJJJ. 

(licnucit! {/hh'isira i r . Thi«-nH‘. Srr A' 1 11. 

JJnsred oil. Sleele ami Wa'^hhurn. Srr XII. 
Sucrose. Dixon and Alason. See X\MI. 

MoU oiidhjsis. Langkammenu- and Lelierle See 

XVIIJ. 

Thin her IS. DieKi !i<‘ and (I rave. Srr XA’III. 

Arrf ijl ui ri li j/l ro i hi iiol , i jtunoigjn'. See XVIII. 
Alcoliohu'iitrr uii.rfuns. Koltliolf. Nee XVIII. 
Ihisfcurisrd niilh. Fouassier. Nrr XIXa. 

Jhy (jlutch in fioiir. Douyor. Srr XlX.v. 

Sui/ur in jn rsciirr n{ pi uh-in ilripdilol ii>n proilurls. 
Jiast. Srr XIXa. 

rionf juirrs. Haas. XrrXlXA. 

('filori no/ ril nirfhijl hnniolrs. D-li'-piuo. Sir X\. 
Arcionr. D ichlei--(,)uirt nor. Si r ,\X. 

Vseuilo-i'iiUnr rohii nf rssrnlioJ o,7.s- Ihurro 

XrrXX. 

P A TKN’J S. 

no! ifsinii iiosr.s [drl r i inininij (iiihoii ilio.rlilr in fliir 

i/ifsesj; Ahsorpi ion oi pinnfns fur . P, P. 

Heulloii, lliniii nghatii. Km'. Ihit 1:50 I“'2 

10.4.10. (Appl. 0i;3(j/l!l.) 

A roiiTAliLK apparatiK l‘o’- analysing gases consists 
of a rei ipr.K alory pump, (h sii ( ating. ahsoi'piiou 
and gauge cb.'imhers, an indicating gauge, ami a 
conlrolling Aalve, so anaiigod that a sanqih' ol dry 
gas drawn in by the pump is <!i>( h:irgrd from om' 
sidf! ol the iiislon, tliroiigli Ihr' ah.fu'hciit to the 
opposite side, wliich communicates with llu' gauge 
chamber, 4 lu' <]i'^plac('menL < i the |>iston refjuii'cd 
to restore t!ie initial pr<‘-sure jji ila> gauge ( liamber. 
or the pressure pro:liicr(| in ihe latl.-r. is <>nipIo,v. ,1 
as a measure oi t he consi it rnuil to he determincrl 

W. K. K. P. 

(hAonr fust ncHs. ('big. P t. |;t(i,071. Srr A'|. 

]' i.srosif ji of 1 iihh' i , r.>_ I .s'/'cXI\' 


Patent List. 

Tli« da^ given in this liat are, in the cjute of Applica 
Jiona for Patents, those of application. anU in the case of 
^mplete^ Specificationfl accepted, tboso of the Official 
/oornals m which the acceptance is announced. Complete 
opeciocAtionA thus advertised aa uocepted are open to 
;nspection at the Patent Office immcdi-ately and to 
opposition within two months of the date irivta. 


f.-DKXKlUL; Pi.AX'l ; AFACdllXKK V. 
Afpljcationh. 

Riiilcy and Hftrtlov. Centrifugal separators 

ryzr, 2 . Feb. 21. . • 


I Bee.ston, Stevenson, and Becston and Stevenson, 
Fiirnaee.s. 4528. Feb. 14. 

Dolaygue. Itefrigerating. loCCh Feb. l.‘i. (Fr., 
; 1 . 5 . 14 .) ^ ^ 

Douglas. Condensers etc. .4851. Feb. 9, 
Diijiare and [trier. 4729. iS'cr Vll. 

JOlmorc. Centrifugal driers. 3894. Feb. 9. 
Fugelke. Filtraiiau of liquids. 4005. Feb. 10. 
Fabry. (Njutiiuious stills for dissociation of solu- 
tions by beat. 40,32. Feb. 10. 

Feldeiibeimer and Plowman. Catalysts and 
catalytic reactions. 4800. Feb. 17. 

llislop. Drying-ell a mlx'is. 4320. Feb. 12. 
Hobbs. Drying ami mixing maebiiies. 4090. 
Feb. 10. 

Keuiu’dv. Cnisbiug apjiaratus. .3223, 5221 
5227, .5228. Feb. 20. (IkS., 2.2.14, 0.3.14, 23.10.17, 
1 1.1.18.) 

Aler/. Keeeptadt's lig- eiy.stallisa t ion of solu- 
tions. 4207. Feb. 11. 

Aletallbauk u. Alelallurgiseiie Ces. Fvaporation 
of liquors. 3895 and 3890. Fel). 9. (CJer., 27.2.15 
and 13.3.19.) 

Alillanl. Uas-impregiiating ajiparatus. 4809. 
Feb. 17. 

Raper and Sutdiffe. Pecovery of gases or 
vapours, 3988. Feb. 9. 

Co.M Si’K( ii ie vrioNs Acckutki). 

1.3,878 (191 I). Waulbier. (Irinding. erusbing, or 
pulvei ising iiiai bine. F(4), 25. 

71.30(1918). J.iiubm. Ncr Xll. 

17,250 (191><). IX'ck. Filter apparatus. (138,057.) 
Ft b. 25. 

I8,(j9l (1918). Ihitcman. Sri II. 

2213 (1919). Kilby and Lakiu. (Irinding ami 
puhau-isiug materials. (138,111.) Fdi. 18. 

0!t5l (1919). A\cstcni Idcctric Co. Producing 
va. iia. (1.38,715.) IC'b. 25. 

10,771 (1919). Zack. Cooling or liijiicfying gases 
or gaseous mixtun's. (I29,2i>2.) Feb. 25. 

II. F( KK; (I.VS; AIIXKRAK OIKS A.M) 
WAXKS; DKsntrc ri\ h: distikj.atiox ; 

HKATIXd; Kl(lli 4 1 \(;. 

.A i'l'fuc n IONS. 

>\ii'.iiu Alotoi' ( o., ami A\;ilkcr. A|)paratus for 
gciK'iating prodiucr gas. 5002 and 5003. Feb. 19. 
Jb'ilby. .ilotor fuel. 1502. Feb. 14. 
lllak(4c\, ami h’irtli, lllakdcy, Sons and Co. (las 
puriiiers. 3809. K(4). 9. 

Ibmrdoii. (las-piiril \ iug a|)]Kiratus. 4232. 
K< b. 11. (Kr.. 0..3,19.) 

Mull (H(4g(4iy and S( lii(4d rop). (’arboiiisiiig 
(oal. 4i)77. Feb. |8. (Norway, 1!>.2.19.) 

Bury, -lories, and Aliucrals S('paratiou, Tit<(. 
^l(•tatiou trcatuh'Ul of carbonaceous matter. 
i'i88. K(b. 18. 

Davis ami Kevv. .3978. Srr X.XIII. 

Dowson and .M.i'oii (las Plant Co., ami Patou, 
das-lirod furnace-. 1573. h5 b. 11 

Dr.ako. ami Drakes, Ktd. \5‘rtical retort s'U- 
tiiigs. 3^03. F(4i. !l. 

l'aigdl-.(>. Treating mineral oils. 1370. Feb. 12. 
Fail weather. 1228. Srr XX III. 

I lacking. 1297. Srr IX. 

llallaiii. Petiol siiljstitute. 5012. F<4). 19, 

Jlai g<*r. Kubrieal iug oil. 1928. F(4). |8. 

Ktmnedv. Retorts. 5220. h’eb. 20. (K.S.. 

.3i.3.1!».) 

So'Ui bcomba ami \\54ls. Kuliricatiiig oils. 470.3. 
Feb. 17. 

Ten. 11. 111.8. See XXI. 

Willinms ami Williams. (la.M-producer, 5247. 
Fi b. 21 . 

(arMI'LlTF Sl'KCIKtCATIONS ACCKI’TKD. 

18,091 (1918). Bateman. Deodorising, purify- 
ing, distilling, and vaporising oils and other 
liquids. (138,388.) Feb. 18. 
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2444 (1919). Hills. Manufacture of fuel 
briquettes. (138,414.) Feb. 18. 

3431 (1919). Fornaa. Gas-producers. (123,323.) 
Feb. 18. 

3927 (1919). Sarnmark. Fillings for tanks etc. 
for storing acetylene or other gas. (123,534.) 
Feb. 25. 

10,175 (1919). Asserato. Combustion of solid 
pulverised fuel. (138,502.) Feb. 18. 

ITT.— TAR AND TAR PRODrCTS. 
Applications. 

Koppers. Purification of liquors containing 
phenoloid bodies. 4595. Feb. 14. (U.H., 15.2.19.) 
Melaniid. 4591. See XI. 

Miorseh. Recovering fluoric acid from sulphon- 
ating mixtures of organic sulpho acids and calcium 
fluoride. 4461. Feb. 13. 

Complete Spkciitcations Accepted. 

13,356 (1919). Bloxam (Durand et Huguenin Hoc. 
Anon.). Manufacture of condensation products 
from formaldehydo and aromatic derivatives. 
(138,796.) Feb. 25. 


Maconochie and Ros. 4488. See X. 

I Mierseb. 4461. See III. 

I New Jersey Zinc Co. 4369. See XIII. 

; Norske Aktiesolskab for Elektrokemisk Industri. 
j Removal of iron from solutions containing aluinin- 
; ium. 5010. Feb. 19. (Norway, 22.2.19.) 

Complete Specifications Ac(eptei). 

6448 (1919). Hoc. I’Air Liquide. See XVI. 

8152 (1919). Shroff. Preparation of barium 
chloride and other chlorides of a1kaiino-ear( li 
uK'tals. (138,486.) Fob. 18. 

VJII.~ GLASS; CERAMlC^S. 

Applications. 

Empire Machine Co. Means for obtaining glass 
from furnace. 3994. Feb. 9. (R.S., 15.11.13.) 

Imperial Trust, Institution of Gas Engineers, 
and Mellor. Clay etc. 4175. Feb. 13. 

Imperial Trust, Ci'ntral School of Science and 
Tecbnologj', Mellor, and Moore. Moderants in uw 
of clays, preparation of china, etc. 4476, Feb. 13. 

Soc. Boucher et Fils. Glass tank-furnaces. 4387. 
F.4). 12. (Fr., 27.9.18.) 


IV.— COLOTTRING MATTERS AND DYES. 
Applications. 

Anderson and Atack. Manufacture of vat dye- 
stuffs. 4166. Feb. 11. 

Ebrbardt and Ebrhardt. Manufacture of mor- 
dant-dyeing azo colour. 4642. Feb. 16. 

Hart and Stewart. Dyestuffs and imxle of pro- 
ducing them. 5267. Feb. 21. 

V.- FIBRES; TEXTILES; CELIATLOSF; 
PAPER. 

AI’PLIOATIONS. 

Braun. Manufacture of cellulose. 4693. Feb. RJ. 
(Gr„ 29.5.18.) _ ■ 

Bronnert. Manufacture of viscose silk. 4877. ! 
Feb. 17. I 

Courtaulds, Ltd., and Stokes. Washing etc. ' 
artificial filaments, fibres, etc. 3951. Feb. 9, i 
Fearnley. Mnnufacturo of paper. 3916. Feb. 9. ' 
Foarnley. Treatment of wool. 3874. F<‘b. 9. 

Soc. Anon. Eiabl. A. Olier, Treatment of fibrous 
plants for conversion into cellulose foi paiier- 
making. 4213. Feb. 11. (Fr., 11.2.19.) 

CoMPi ete Specifications Accepted. | 

11,098 (19irb Korselt. Manufacture of silk. ! 
(108,489.) Feb. 18. 

11,895 (1917). Korselt. Manufacture of wool, | 
hair, etc., and vegetable fibres. (109,051.) Feb. 18. j 
13,569 (1918). Stevenson. See XXI. 

VI.—BLEACHING ; DVFING ; PRINTING ; 
FINISHING. 

Application. i 

King. Bleaching and bleaching-compounds. j 
5188. Feb. 20. (U.S., 28.6.19.) ! 

Coaiplete Specification Accepted. I 

16,684 (1919). Fnrborei Weidmann A.-G. | 

Apparatus for dyeing or otherwise treating fabrics, i 
()2it,97.5.) Fob.' 18. I 

VII.—ACIDS: ALKALIS; SALTS; NON- 
MKTAI.LIC ELEMENTS. 

Applications. 

Bracq. Furnaces for roasting pyrites, 4262. 
Feb. 11. . „ . 

Brothers. Manufacture of plaster of Pans. 

4890. Feb. 18. , , . . 

Duparc and Urfer. Synthetic production oi 

ammonia. 4723. Feb. 16. (Switz., 13.3.19.) 

Duparc and Urfer. Protl action of catalysts. 
4729. Fob. 16. (Switz., 13.3.19.) . 

Gerber. Producing aluminium nitride. 4976, 

Feb. 18. (Switz., 18.2.19.) 


IX. BUILDING MATERIALS. 
Applications. 

Elboriic. Manufacture of bricks, fictile articles, 
and cement. 5237. Feb. 21. 

H.aoking. CJomposition of asphalt, 4297. Feb. 12. 
Lewis. Continuous kilns for burning bricks etc. 
4398. Feb. 13. 

Mattison. .3famifacturo of fibrous cement pro- 
ducts. 4337. Feb. 12. (U.S., 12.2.19.) 

Complete Specification Accepted. 

14,182 (1919). (ironroos. Production of artifical 
stone or slabs of marblc-like appearance. (138,799.) 
Feb. 25. 


X. 


-METALS; METALLURGY, INCLUDING 
ELKCITRO-MEJALLURGY. 


Applications. 

Allsebrook and Hetherington. Treatment of 
end sulpbido ores, 4886. Feb. 17. 

Cob‘.s. Preventing corrosion and pitting of steel. 
1980. Feb. 9. „ , ^ 

Coles, Production of flexible zinc. 5000. Feb. 19. 
Coles. Sherardising drums. 5192. Feb. 20. 
Crostbwaite Engineering and Furnace Co., and 
bosthwaite. Furnaces for heating crucibles for 
leating metals <'tc. 4146- Feb. 11. 

Diehl. Utilising and recovering sulphur in blast- 
urnaco slag. 4694 and 469’'>. bob. 16. (Ger., 
6.1.17 and 24.9.17.) ^ u nu 

Gcrl)cr. Producing aluminium. 49/5. Pen. 18. 
Switz., 18.2.19.) 

Jackson (Forge Products Corporation). High- 
poc/l steel. 4100. Fob. 10. 

Jom^. Heating metallurgical furnaces etc. 

1623. Feb. 16. 

Levoz. Manufacture of indirect steel. 48oi. 

Ei'eb. 17. (Fr., 27.3.19.) 

McCaffery. Bessemerising iron. 4064. Feb. 10. 
U.S., 13.11.18.) 

McConway and Vigeon. Pre-leacbing apparatus 
or treating calcined ore etc. 5065. Feb. 19. 

Maconochie and Ros. Oxidation of zinc, tin, 
‘tc., nd production of oxides of such metals. 
1488. Feb. l5. 

Middlemiss. Apparatus for treating ore,s. 5129. 

Eeb 20. 

Treanor. Alloys for filling in defective castings. 
1258. Feb. 11, ‘ 

Vautin. Treatment ot ores. 4371. reh. 12. 

Complete Specifications Accepted. 

4474 (1919). Huntington, Hebcrlein, and 
md Bingham. Mechanical furnaces for roasting 
ores. (138,443.) Fob. 18. 
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6739 (1919), Soc. Anon, de Vedrin, and Mar- | 
cotty. Roasting furnaces for sulphurous ores. 
(138,472.) Feb. 18. 

XI. — ELECTR0-CHKMT8THY. 

Applications. 

Clark. Prinmry cells and hatterles. 4958. 
Feb. 18. ■ 

Mclamid. Manufacture of transformer oils from 
tar oils. 4591. Feb. 14. (Ger,, 15.5.19.) 

Pouchain. Negative plates for accumulators. 
4117—4120. Feb. 10. 

Swaav. Storage^ batteries. 4667. Feb. 16. 
(Holland, 15.2.19.) 

Complf.tf: Sf'kcikications Accepted. 

1731 (1919), Matbeson. Electrolytic cells. 

(138,406.) Feb. 18. 

5706 (1919). Fery. Electric* storage cells 

(124,211.) Feb. 25. 

10,066 (1919). Ivey and Storey. Electric' stor- 
age ))attery cells. (138,773.) Feb, 25. 

XII. FATS; OILS; AVAXES. 

Applications. 

Hey. Removing suspended matter from liquid 
oil.s and from solvents containing oils, greases, and 
waxes in solution. 5239. Feb, 21. 

Pericarp Synd., and Trevor. Obtaining oil from 
fruit heatls of palm trec.s. 5050. Feb. 19. 

Townsend. 4858, Sr.r XIX. 

Tuckfield. Purifying oils and fats. 5111. 

Feb. 20. 

Complete Specification Ai'ckpted. 

7130 (1918), liindeii. »S.>naraiing oil, grea.si'. 
etc., from water or other licpiid or separating two 
liquids of different densities. (138,055.) Feb. 25. 

XIII.— PAINTS; lUGMENTS; V.\RNISHKS; 
RESINS. 

Applications. 

Edser and Reynard. Protection of surface, s and 
waterproofing articles. 4983. Feb. 18. 

Giiillochin and Guimet. Manufactnre of ultra- 
marine, 4576. Feb. 14. 

Maconochio and Ros. 4488. »Scc X. 

New Jersey Zinc Co. Treating zinc oxide. 4369. 
Feb. 12. (IT.S., 9.8.18.) 

Reeve. Rust-preventing paint, 4741. Feb. 17. 

Complete Specification Accepted. 

17,508 (1919). Bienenfeld. Paint. (1.38,810) 
Feb. 25. 

XIV. INDIA-RUBBER; GUTTA-PERCHA. 
Applications. 

Helbroniier. Manufactuie of indiarublx'r pro- 
ducts. 4204. Feb. 11. (Fr., 19.4.19.) 

Hunter l)rv Kiln Co. Treatment ol rubber. 
4240. Feb. li. (U.S., 25.9.15.) 

Peacbey, Vulcanisation of caoutchouc. -1288. 
Feb. 12. ‘ 

XV.— UEATllER; BONE; llOlUN; GLUE. 

A PPl.T cations. 

B(H4>ei, Davis, and Krouse. Treating raw hiebs 
and skins. 4716. Fob. 16. 

Knowles, and McArtliur and (V). Manufacture 
of tar derivative tanning materials. 4155. Feb. 11. 

Marks (Chicago Process Co.). Liming and de- 
liairing hides, 4080, Feh. 10. 

XVI.— SOILS; FERTILISERS. 
Aitlications. 

Norsk Hydro-EIektriek Kvaelstofakticselskah, 
Nitrogenous fertilisers. 8990. Feb. 9. (Norway, 
24.2.19.) 


^^15, UAO. 


Sams. Chalk fertiliser. 4803. Fe^ 17* 

COMPLBTK SpRCIFICATION AoOIPTBD.. 

6448 (1919). Soc. PAir Liquide. Converting 
synthetio ammonia into a transportable product 
directly utilisable for agriculture in conjunction 
with the production of carbonate of soda. (131,870.) 
Feb. 18. 

XIX.— FOODS; WATER PURIFICATION; 
SANITATION. 

Applications. 

I Loring and Stacey. Bleaching Hour. 4468. 
I Feb. 13. 

Townsend. Improving medicinal fatty foods. 
4858. Feb. 17. 

Complete Specifications Accepted. 

12,297 (1917). Bollmann. Manufacture of food- 
stuffs. (109,265.) Feb, 25. 

7430 (1918). lundeii. See XII. 

XX.-OKGANIC PRODUCTS; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

Applications. 

Cbem. Fa hr. vonn. Sandoz. Selective isolation 
of alkaloids. 4827. Feb. 17. 

Selden Clo. Phth.nliij anhydride. 4692. Feb. 16. 
(U.8., 14.10.19.) 

Complete Specifications Accepted. 

10,374 (1917). Marks (Du Pont de Nemours and 
Co.). Production of aromatic aminos. (138,372.) 
Fob. 18. 

172f)(1919). Matlieson. Manufacture of acetone. 
(138,679.) Fob. 25. 

13,760 (1919). Soo. Chim. dos Usines du Rhone. 
iManufaoiun' of mono- and di-jS-oxyothylamino- 
bonzoio estors, (128,552.) Fob. 18. 

XXr. -PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

Applications. 

Donistborpo, and Dye Impression PhoUis, Ltd. 
Photographic printing, 5290. Feb. 21. 

Sell a nor maun. Photographic films etc. 5207. 
Fob. 20. 

Terrell. Flashlight powders. 4108. Feb. 10. 
Wliittiold. Colour photography. 5120. Feb. 20. 

Complete Specifications Accepted. 

13,569 (1918). Stevenson. Manufacture of non- 
inflammable films or filnincnts for kinematographii 
and other purposes. (138,379.) Feb. 18. 

420 (1919). Finnigan and Rodgers. Producing 
coloured photographs or kinmnatograph films. 
(138, .396.) Feb. 18. 

XXII.-EXPLOSIVES; xMATCHES. 
Application. 

Es(‘hl)a<li. Manufacture of initial priming com- 
positions. 4597. Feb. 14. 

Complete Specifications Accepted, 

10,328 (1917). Manuelli and Bernardini, Ex- 
plosives. (138,371.) Feb. 18. 

21,439 (1919). Atlas Powder Co. Explosive mix- 
turos. (134,524.) Feb. 18. 


XXIII.— ANALYSIS. 

Applications. 

Davis and Levy. Apparatus for detecting small 
quantities of carbon monoxide. 8978. Feb. 9. 
Fairweather. Gas calorimeters. 4228. Feb. U. 
Madsen. Recording differential thermometer 
and calorimeter* 6001. Feb. 19. 
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JUeuperotive furnace; A new type of . W. 

Rosoiihain and K. A. Coad-Pryor. Trans. Ceram. 
Soc., 19IR-19, 18, 407-419. 

An experimental eylindrical n'cuporativo gas-fired 
crueible or glass-pot lurnaee for temperatures above 
4500° C., with natural draught, shown in horizontal 



I Cooling lignids in .spray sy.sfrins and cooling towers,' 
I E. M. Baker. Chem. and Mi't. Eng. 1920, 22, 

I 17.‘}— 176. 

I The principle on which tlu' various forms of spray 
i systems and cooling towers are basisl is to bring tho 
! hot liquid into contact with cool air, cooling being 
j etfected by exchange of Muisihlo heat and by evapor- 
j ation of some of the Avater, tluis removing some 
; heat ill the lah'iit form. In general, most of the 
; cooling is due to the latter effect, and in practice 
! the amount of cooling is determined almost entirely 
' by the extent of evaporation. The design of a 
; cooling apparatus .should aim to give complete 
■ saturation of the exit air and to discharge the 
: air at as high a temperature as possible, os tho 
! jiartial pressure due to water vapour increases 
I rapally with increase in temperature. The cooling 
idfect Avill ahvays b(‘ increased by increasing tho 
I (juantity ol air, but the oxtimt of the increase 
(lirninishes as the tmnpeiature of tin* <’xit air is 
i nduced. Tlu; ri'siilts of a .scries of tests on tho 
I “ C'e^o ’ .spray sysUmi under varying conditions are 
ih'scrilieil and illustrated bv means of graphs. (Seo 
: also this 1929, 179 .1.) A. K. 


sci iion in the tig., is 21 in. in diaiiU'tm-, 1^^ in. high 
iutermdi.v, and contains 20 carborundum tubes each 

4 ft. long and U in* diameter. The air used for 
combustion ])a.sses through the carborundum tulx's 
inio a eollcf ting chamber, C, thenc<'. jAast baffles, J), 
into a mixing chamlxu', E, where it meets coal gas 
entering through threi' burnojs, F. 4’ho flame (le- 
veloped in h) jiasses around the crucible, through 
Ihe llm-, («. into tlu' recuperator and thence, to llu‘ 
( liiiniu'V. A inghly-succ<>ssfnl fui nace on the same 
principle I'oi- ti'Sting refractory materials consists 
nf a chamlx'r 20 in. high with a floor, 2 ft. 9 in. wide 
.nut 1 ft. 0 in. deep, across which tho flame pa.sses 
(loj'izontally and then downwards and through the 
reeuporatoi- which is at a lower level, the exit ga.ses 
fx'ing coni]K>llo<l by three baffles to take a long zig- 
zag course :i round llie carlmrundum tubes. Tho 
lubes are arranged in nine cour.ses, each con.sisting 
of Id iuIk's, each tu!x' consisting of 4 shorter tubes 

5 in, in length. 4'lie luix's and baffle walls are not 
ii<d in any way, so as to allow for expansion and 
contraction. \ temperature of Kj-liO® is rmulily 
.ittained in his furnac<'. The furnace consumes 
()0() eb. ft. pi) hour of town’s gas of odd B.Th.lh 
The air entm-s i lie furnai'C at 2dd° — .‘ld(P C. below 
the furnais' tompi'rsitiire. Alagiu'site bricks ar<' 
'juite uii'^uilahlo for lining the furnac<‘; zirconia 
briiks are la tte r but spall badlv, Cfood firebricks 
washed over with a mixture oi carborumlum tind 
ohina clay ar<' oitisfactory and easily nuiewed after 
.) or d lie.ats. 4'he draught is creati’d by a chimney 
'•tack h'ss than flo ft. high. — A. B. S. 

Ifrafing a ii I arid rr.s Jn/ ntraiis of <in oil hunter F 
Aluller. (hem. Weckblad, 1920, 17, ;14— 35. ’ 

Thi; heating a l•rang('ment consists of a laterally 
]>hic<'d tnrnace oi sheet iron lined with firebricks 
:ind having a small interior bridgi* of the sanu' 
material, and a bunu'r with two orifices of 2 mm, 
diitm. which is .supplied with oil and compreRsed air 
reduced to a pressiiro of IJ atm. The autoclave is 
emlosed in an (jil bath around which the burner 
gases circulate in two spiral paths. Cleaning doors 
are provided in tho brit'k .setting. A thin tar oil 
IS used as fuel. The burner flame must be regulated 
so as to impinge on the furnace bridge, and must 
Hyond the furnace, 4'o mitigate the 
ettcyt of a possible explosion of oil vapour and air 
in the flues, producc<l by choking in the burner, 
should not bo clamped too 
tightly. The autoclave may be rapidly cool^ by 
circulating the oil through a coolei\—W. J. W. ^ 


Ifefi itjeraf iittf-maeii incs. Al. Ponchon. (’him et 
; Jiid., 1920, 3, 24-27. 

I A JiKi-RiGETcvTixo machine (onsists ess<mtially of a 
i eomi)re.«.sor, condenser-cooler, and evaporator-re- 
I frigi’rator, and is a devic<‘ for tiansferring units 
; of cold (‘‘ frigories ”) from the cooling water to the 
; liquid to be eixiled. V^irious tables and eurves are 
i given showing the effect of tlio tomi^rature of the 
cooling water on th<; nd rigerating efficiency and the 
power absorbed. By the addition of a privcooler 
tbrough which the cixiling water passes on its way 
to tho condenser the tcmi>eratiire of the liquid 
I to ho c(x)l(‘d is brought nearer to that of the cooling 
■ water, and it is shown that an ('conomy of power 
! and greater efficiency may thus Ix' attained. This, 

; however, is only .idvantagoous when the supply of 
j cooling water is limitcfl, hut when this is the ca.se 
I the economy is coiisiderablo. — AV. 11. C. 

P.ATENTS. 

JhyiiKj (ijgiarafus. K. L. A. Saw, Paris. Eng. 

Pat. 123, 9S), 20.2.19. (Ajipl. ’ iSoO/lO.) Int. 

C'onv., 30.11.10. 

1 HE apparatus is intended esp^ i iaily for substances 
such Iruits, vegetables, and gelatinous or fine- 
graincfl pasty substances that aie best dried in a 
current of warm, moist air in order to prevent the 
lormation nf a hard, dry slu'll w hich prevents escape 
of moisture from tlie interior. The material is 
l>laced nil trays in a ehanibi'r tbrough which air is 
passeil alter being heated (preferably by a steam 
coil). Most ol the air is continuously circulated by 
means ol a fan placed Ix'tAveon tho dryer and tho 
I heater, but a portion is allowerl to exhaust to tho 
atmosiihere. and fresh air, which has Ix-en deprived 
: of Its moisture by cooling, is admitted to take its 
I place. 1 he regulation of thc.se two quantities of 
i air is (‘llei-ted by Iavo dampers, one between the 
I dryi'r and the suction of the fan which i.s regulat^ 

I to pnxluce a slight pressure in the drver, and 
! another in the inlet pipe for additional air. 

— B. M. 

j Drying granular and other suhsianers. J. J. 

Kriiger, Copt'uhagen. Eng. Pat. 137,631,5.2.19.’ 

' (Appl. 2858/19.) 

Tiiayb wlii(;h can be tilted an* arranged one above 
the other within a tower, and heat is applied from 
heating elements arrang^ in the spaces above and 
below tho trays. Tho material is fed in through 
a trap door tho top, and air is passed upwaras 
through the tower. AVhen the material in the 
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bottom tray is sufficiently dry the trays are tilted 
in succession from the bottom upwards, so that the | 
contents of the lowest tray are discharged, and the i 
contents of the other trays fall one step in succes- 
sion, a fresh charge being admitted to the top tray. 
By operating the trays by mechanical means the 
Iirocoss is made continuous. — B. Al. V. 

Drying machine I for day]. Dc AV. 1). Irwin, 
Assignor to E. AI. Knewics, East Liverpool, Ohio. 
XI.S. Pat. 1,329,082, 27.1.20. Appl., 21.7.19. 

The material is carried by means of an endless con- 
veyor through a horiviontal drying chamber which is 
provided along tho top and along at least one verti- 
cal side with ojxjnings which can bo closed. A cur- 
rent of air is supplied through a chamber open at 
the bottom, which may be moved longitudinally 
along the top of the drying chamber so as to com- 
municate with it through any desired openings. The 
material at any desired point may thus bo sub- 
jected to the air current for any required length 
of time. — AV. F. F. 

Packing maferiaJs [resisiant to chlorine] and pro- 
cessed for making the same. C. F. AVallace, New 
A^ork, and M. F. Tiernan, Jamaica, N.Y., U.B.A. 
Eng. Pat. 131,871, 7.4.19. (Appl. 8797/19.) Int. 
Gonv., 28.8.18. 

A PACKINO material, suitable for use in apparatu.s in 
which chlorine is employed, is made by dissolving 
beeswax in carbon tctracnloride and saturating 
asl>esto.s string or rope w’ith the solution. Graphite 
flake or powder is then incorporated with the 
asbestos and the solvent evaporated. The material 
may bo wound around valve sUnns. — AA^ F. F. 

Volatile solvents; Process for the collection and 

recovery of evaporated info the atmosphere. 

L. A. licvv, London. Eng. Pat. 137,615, 27.1.19. 
'(Appl. 1940/19.) 

The vapour-laden air is pa.sseil through one of two 
vessels containing active charcoal which absorbs tlu‘ 
vapour; when th(‘ charcoal in one v<‘sscl has ab- 
sorbed sufficient the air is passed llirough tho otiicr 
vessel, and the first one heated to rocovi'r tlie vola- 
tile solvent, --B. Af, A'. 

Vapours [of volatile solvenls]; Process for recover- 
ing from air mixtures hy sulphuric, acid. A. 

lichncr, Berlin-Tempelhof. Ocr. Pat. 303,396, 
10.9.16. 

The procefss is applicable to the recovery of nlexihol 
and ether from the air of explosives and artificial 
silk works. The air is pa.ssed through towers in 
series. The enriched acid from tho lowest tower is 
withdrawn at intervals, e.g., hy a siphon or pump, 
and the chamlier filled will, acid from a higher 
tower. — H. J. 11. 

Gas-fired [crucible] furnaces. J. \V. Gaunt, and 
AV. and J. Lawlev, Ltd., AVest Bromwich. Eng. 
Pat. 137,628, 5.2'.19. (Appl. 2778/19.) 

A OAS-EiREij crucible furnace is built up in hori- 
zontal sections by two or more fire-brick annuli 
placed one on top of the other, so that the rcksiilting 
chamber conforms to the shape of the crucible used. 
The bottom brick in addition has lateral ports for 
the entering gas flames, and the uppermost one an 
opening, preferably lateral, for the outlet of pro- 
ducts of combustion. At points of local intense 
heat, blocks of a more refractory material, e.g., 
carborundum, may be inserU'd in tho firebrick. 

~B. M. V. 

Combustion of gases in boiler furnace flues or fultrn; 

Means for completing or promoting the . AV. 

Hassall, AVoodvilie. Eng. Pat. 137,770, 18.8.19. 
(Appl. 20,307/19.) Addition to 128,325 (this 
J., 1919, 611 a). 

In order to ensure the more effective withdrawal 


of the burnt dust from the flue, the block placed 
in the flue is tapered longitudinally, so that the 
annular passage is gradually restricted. — W. P. 

J'urnaces; Peversible gas-heated . F. T. Ren- 

nison, Sheffield. Eng. Pat. 137,977, 26.4.19. 
(Appl. 10,307/19.) 

AATth the reversing valves in the position shown 
in the figure, air enters behind tho reversing air 
valve, r, passes up tho pipe, b, down the chimney, 



o, to the longitudinal flue, c, in which it travels the 
lull length of tho furnaee, then h(toss to flue, 
again along the furnace, aertrss to side tine, e, down 
which it passes to four (or other number of) trans- 
\er.se flues, h, to vertical passage.s, opening at 
the side of the hearth proper. The walls, c'. c% 
of the side flues, e and i, arc tied with bricks which 
are staggered so as to break up the incoming air 
or outgoing gases; some of these bricks, /, /‘, are 
formed with gas conduits in them supplied from a 
gas main behind the valve, m, and with the valves 
in the position shown the gus conduit-bricks, /, are 
shut off, while tlie conduits in /‘ are supplying gas 
which meets the heated air in j‘. Combustion takes 
place under the arcli and the ga.sos })ass by vertical 
pa.ssages, j, down to transverse flues (not shown), 
which alter Jia to with flues, A, then up through the 
side flue, /, twice along the furnacje in rJ and ('^ and 
out to the atmosphere through tho chimney, a', the 
valve-cap, a% of which is open. — B. M. V. 

Grinding mills. O. Soder, Nicderlenz, Switzerland. 

Eng. Pat. 137,640, 13.2.19. (Appl. 3582/19.) 

In a mill for fine grinding consisting of a grinding 
roller working against a grinding block, the latter 
is divided into segments in the direction of 
its width, the several segments being pivoted upon 
a pin which lies below the blocks (the roller rnntimg 
downwards as usual) and outside the angle su^- 
tehded by the blocks to the centre of the roller ; 
the object of this is that the gidndipg slot may 
taper, becoming narrower in the direeijon of rota- 
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tion. Tho pivot rocl should be placed in such 
a position that the resultant of the frictional forces 
between the grinding blocks and roller passes 
through or near it; the upper edges of tho grinding 
blocks are situated at about the point on the roller 
w^ro tho material would leave the latter due to 
ooutrifugal forw. Tho grinding roller may be built 
up of an inner cast drum and outer grinding seg- 
ments with a layer of heat insulating material 
l>et ween. — B. M. V. 

Fmmace settimj. F. H. Nicklo, St. Louis, Mo. 

IT.S. Pat. 1,329,470, 3.2.20. Appl., 1.7.18. 

A coNT.iiNER to Ikj heated is supported in a fur- 
nace s(‘tting composed of firebrick and having (;on- 
centric ohambcr.s as shown. A combustible mixture 


bottom of the vessel is dished inwards in the form 
of a large cone projecting upwards to about two- 
thirde of Che height of the vessel, and the resulting 
annular space is provided with large radial ridges 
projecting from tho surface of the cone and each 
forinc-d of two sloping plates forming an inverted 
V-shape in vertical cross-section. The outlet* of 
tho radial supply pipes uro arranged above the 
radial troughs thus formed. As the result of oeiitri- 
! fugal action the heavier impurity collects at tho 
I bottom of the vessel at its outer periphery, and tho 
I lighter clarified oil collects at the top and overflows 
into a central vertical discharge pine surrounding 
[ the vertical shaft. The radial baffles prevent the 
impiiritiee from oollocting in a single maes, and 
thus destroying the balance of the vessol.—W. F. F. 



i.s .supplied to the iutcriuediate annular chamber 
whore it is burnt, and the combustion products pass ; 
through the openings, 6, to the annular chamber, 7, 
and thenco through the space, 10, to heat the con- 
taiiHU'. The gas then passes downward.s through tin* , 
annular space, 11, to the pa.ssage, 16, lending to the 
stack. 17.— W. F. F. 

liefrujerufino ainxinitus. B. E. D. Kilbiirn, 

’ London. From Sulzor Freres, Winterthur, 
.Switzerhiml, Eng. Pat. 137,975, 23.4.19. (Appl. 
'10,187/19.) 

'J’nE apparatus is of the type in which the vapour 
of the refrigerating agent i> removed from the re- 
frigerator and compressed in an ejector by means of 
another working tluid circulating through the ejector, i 
a cooler, and a pump. The refrigerating vapour is ' 
not pok'd suflieiently to condtmse in tho first cooler, ' 
but is then' allowed to separate tis vapour by gravity 
from ih(' working fluid, and then condeinsed in a 
SvM oud cool. .• or condenser, i\ hence it passes througli 
an exp.'insion valve back to the refrigerating coil. 
The sumo cooling watm- niay Ix' passed through tho 
condenser and the cooUt for tho working liquid in , 
8uco<\ssioM. The whole apparatus (except the J 
driving motor) may be contained in a double tank, ! 
and if a refrigerating agont is used which is lighter i 
(when liquid) tlian the working fluid, a* small pas- 
sage may lx* provided from the bottom of tho ^-on- 
ileiiser portion of the tank to the working-fluid 
cooler, so that any spray of working fluid carried 
over into the condenser can flow hack to its prop<‘r 
compartment. A special lorm of ejector is described 
in which the suction chamlier is made laigo enough 
to collep the small quantity of working fluid con- ■ 
pined in the nozzles^ so that when the apparatus 
IS st^niped the working fluid does not flow into tho . 
refrigerator and become frozen there.— B. M. V. 

Separator; Cenfrifugul [for crude oil]. W. S. 

Estep, Cleveland, Okla, Assignor to R, V. Henry, 

Augusta, Kans. U.S. Pat. 1.307,000, 17.6.19. 
Appl., 20.4.18. 

Thk apparatus is intended more particularly for 1 
separating foreign suhstanees, such as particles of 
water, from crude mineral oil. The separating 
vefisel is a closed cylinder rotating on its vertical 
axw, and the oil is supplied through a pipe which 
j ™ vessel, and is 

provided with a number of radial discharge pip^ 
terminating near the outer wall of the cylinder; The 


Separator; Ceninfuunl - — . P. T. Sharpies, 8t. 
Davids, Pa. T^S. Pat. 1.320,419,4.11.19. Appl 
29.lO.lH. ’ 



Tm; liquids to Ix' separated 
arc contained in the rotating 
boM’l, 3, which is provided at 
tho lop with a concentru; 
ring, 8, having internal and 
external knife edgo.s over 
which the. lighter and heavier 
constituents re.spcctively are 
discharged. The lighter con- 
stituent parses through the pas- 
sage, 10, into tlu‘ receptacle, 
11, and the heavier constituent 
passes through the passage, 12, 
and over the weir, 9, into the 
receptacle, 14. Wings, 18, 
are provided to rotate the 
li<{uid with the bowl. This con- 
struction is adapted to main- 
tain a <‘<>nstant ratio lietweeii 
the const ituent.s in the separa- 
tor, notwithstanding ruria- 
tions in tho viscosity of the 


, constituents and in tho quanti- 

iK's ihscharged. 4’jie weirs, 8 and 9, are detachable 
and may lx* replai-cd by others ol (lifTcreni propor- 
tions. -W, F. F. 


Centrifmjat machines. E. 1). Mackintosh, Brook- 
^ 'S. S. Hepworth Co. and 
I'.. M. Mackintosh, New York. IJ.8. Pate, (a) 
1,32J,767, 11.1 1.19. Appl., 

(a) Thf, bottom of the wntrifugal basket, 6, con- 
sists of an inner part, a, sliding on the inner sleeve, 
/, and an cuter frustum of a cone, c, the outer edge 



of which is normally in contact with tho lower rim, 
of the side wall, b, to close the basket. The 
bottom is pressed upward by a pair of toggle levers, 
o. p, con trolled by a spring, r, which tends to open 
them and force the basket upwards, the centrifugal 
force also tending to open the toggles. The matenal 
to be treated is dropped on to the disc, and the 
solid matter is thrown on to the perlforatod side 
wall, 6, where it collects in a layer. On stopping 
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the hn.sket tlie solid matter by its weight forces 
the bottom down and is thus discharged. The 
bottom closers again \vhen the basket is rotatcnl. 
(b) The vertical spindle of the machine is driven 
from the vertical rotating shaft of a motor through 
a universal coupling member. The vertical shaft 
carries a T-shaped licad, to the ends of which a 
fraino having a depending lug at each end is 
ivoted to saving about the horizontal axis of the 
-piece. The ends of the depending lugs engage 
freely with lugs projecting from a headpicco carried 
by the spindle of the centrifugal machine, and the 
headpiece rotaU's on ball Ixuuiugs earrie<l by a | 
cup-shnped member which is non-rotatahle, hot i 
which is supported in a spherical socket in a fixed ! 
support. The spindle of the (‘entrifugal machine i 
is thus fret' swing .slightly in any direction. 

— W. F. F. I 

Filtei'-prpss (Irvia’s. G. F. ]\Jiller. Now’ York. F.S, 
Pat. I,,‘ii;hdl8, Appl., ai.d.io. 

The filt<'r-j)r{'ss is of the tyf>e in which th<'re are 
two hciuls connected by side bars, and a movable 
follower opera te<l by a screwv from one of the heads 
to press together the fdtor elements, whieh slide on 
the side bars. The ohjMt is to improve the con- 
nexion lK'tw<'en the side bars and the heads. Fach 
bar is of channel section and fits into a reec'ss in 
the side of the head. A longitudinal reinforcing 
block fits into each end of the channel and is pro- ; 
vided with a T-pioce overhanging the end of the i 
channel bar. The head carries a stud which pro- 
jects through a slot iji the bottom of the channel bar j 
and also thrcjugh the reinforcing block, and the ! 
parts are secured against dctadiment by a .small i 
transverse plate s(‘r<'\ved to the head.--- -W’ F. F. 


iuhes. The liquid is caused to circulate upwards 
through the central tubes and downwards through 
the outer tubes into a spa(x> below' the low'Cr tul5j- 
! plate. The bottom plate of this space is concave, 

I and is provided with a central tube leading dowii- 
; ward to another vessel. The liquid moving radially 
' over this plate sweeps any crystals formed into the 
j outlet pipe, from which they pass to the vessel 
i Ik'Iow. The vapour rises upwards from the tubes 
! into a chamber above and passes into a separator 
at a higher level, and thenc-e to a condenser. The 
bottom of the condenser is connected by a vertical 
tube of barometric* height to an open collecting 
vessel, forming a liquid s(>al at the bottom, so that 
the vacuum is maintained in the system. When 
dosirtnl, liquid from the collecting ves.sel may be 
drawn by suction into the lower part of the evapo- 
rator fbrough a valved pipe dipping into the 
liquid.— AV. F. F. 

[|■'^'(lpor(l^ inu] mdh'ridls: AjyiHiVdtus for treating 

. ('. It. Maheo, Toledo, Ohio. F.S. Put. 

l,T2<b78(), a.‘2.2(). Appl., 28.10.15. 

Tuf, material is maintained in continuous move- 
ment over the inner cylindrical surface of a fixed 
horizontal cylinder by means of rotating baffles 
close to the surface. The cylinder is heated by 
i moans of an external jacket and the vaj)our from 
the treated material is withdrawn through an ad- 
justabh* valve at the end of the cyliudor, the valve 
being normally closed. — AV. F. F. 

Ijigviils; f^roerss of concenf rot ing . G. T. 

Walker, Assignor to Colonial (Tu'inical Co., Min- 
neapolis, .Minn. F.S. Pat. 1,880,01(3, 3,2.20. 
Appl., 1 7.(3. 18. Renewed 19.5. 10. 


Drum-fitter wiring. F. ,S. Pettis. .Mill Valiev, Cal. 

U.S. Pat. 1,827,9(32, 18.1.20. Appl., 5.8.19. 

A i’lLTKRiNc; drum is surrounded by filtering 
material, and this in turn by a .series of circum- 
ferential wires. A pair of bars are arranged on 
the |>eriphery of tiu' drum, parallel to the axis and 
(dose together, and the two ends of all tlu' circum- 
ferential wires ar(( attached to the two bars respec- 
tively. — AV. F. F, 

Hjidroeorfion fitter. M oti iatoge odiusfohte jittering 
apporaf tjnitorif molt isioge fitter opjmrntus. 
H. A. Hills, Grand Raj>ids, Midi. Pats. 

(a) 1,828.044, (n) 1.828,045, and (v) I.828,01(), 
18.1.20. Appl., (\) 28,;.1(3, (u. c) 7.5.17. 

(a) A HomzoxTAL cylindrical (-asing is provided with 
a nundwT of Jiitei'iial tilt<‘r eleiiu'nts each in the form 
of a (‘oaxial frn.stuni of a cone, tlu' con<>s being 
no-sted one within the other. The coinf)artments 
thus formed are j)r()vided w ith outlets at the lM)ttom 
leading to I’eccptacles Indow, having tiaii.sparent 
walls An inlet for the uufiftenM maic'rial is pro- 
vided at one end of tlie* casing luu] ;ni outlet for 
the final filtrate at the other end. The filtering 
elements are mounted on an axial rod so a.s to 1 k> 
readily detaehahlo. (u) A number of receptacles 
c<)ntaining filtering material are provided: with 
pipe connexion s whereby the liquid to be filt<Tef| 
may lie pa,ssed in succession upwards througli the 
filtering material in each rcc-eptaflc. Any one of 
the receptacles may be cut out of the serie.s when ^ 
desired, (c) The filters d('s» ribed in (a) are arranged ' 
m adjacent compartments in n singdo ca.sing, and : 
a heating device is provided in the bottom of each ■ 
compartment. -W. F. F. i 

Evaponitor. W E. (inniKiu, r.I. C. C,,.onthor, ^ 
Mininistrator, Chicago, 111.), Assignor to W 
Garrigiie and Co., Inc., New York. F 8 Pat’ i 
1,317,488, .30.9.19. Appl., 19.2.19. ' | 

The apparatus is of tho type in which solutions to ■ 
^ eoncjentrated ore heat^ in a vertical tubular ' 
heater by moana of auperheated tjteara around the 


anhydrous salt capable of forming crystals contain- 
ing w'atcr of crystallisation, .and Jouited to the tern-' 
peratnn* at which the solubility is greatest. Tlu^ 
solution is stirnd until saturated and then cooled, 
when ciystal.s are deposited, containing some of the 
water in the solution, which is thereby concon- 
trated.-AV. F. F. 

( oofina fiiptids; Mtons fur . J. Hutchinson, 
Brookivn, N.V. F..S. Ihit. 1.827,500, 6.1.20. 
Appl., 10.9.18. 

Li(^i’ii) and gas (hambers, each provided with 
batllcs, iire arranged adiaivnt to one another in 
hcat-cxchanging relation. Successivf' charges of 
compresscfl gas aii' ('xjiandod in the gas cliamlier, 
thereby falling in tfunperatun' and ('(wling the 
hquul, and each expanded cliarg«' is expelled before 
the next comprcssisl charge is admitted.— AY. F. F. 

( on vegui. R. A. Parkes, Assignoi- I'lie Phila- 
delphia Drying Machincrv Co., Pbilad(‘li>hia, Pa 
C.S. Pat. 1,.M28,099, 13.1.20. Appl., 8.10.17. 

A SKRiFs of horizontal endless band conveyors are 
arranged one above tho other, and each is composi'd 
of sections winch are adajitod to rweivc material on 
one lace only. Fach s<‘ction is inverted as it 
approat lies the end ot its uppi'r horizontal travel, 
ami the material is transferred from it to the re- 
turning lower part of the conveyor. The inverted 
sections ar<‘ rc-invertcd as they enU>r Iheir low'er 
horizontal travel, to recc'ive the material as it falls 
from the upper p.'irt of the corivf'vor.— AV. F. F. 

Mixer. L. A[. Brayman, AAYstville, NH IT 8 
Pat. 1,328,119, 13.1.20. Appl., 27.2.19. 

JiiE mixer consists of a barrel of polygonal cross- 
section mounted to rotate with ite axis horizontal. 
Ihe ang es liotwxmn oavh end wall and the adjacent 
side walls are cut off within the barrel by inclined 
plat^ secured to both w’alls and joined to one 
another at their ends. The material in the barrel 
18 thus directed away from tho ('nde during rotatioft. 

—W. F. P. 
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Mixing concrete ingredients or other substances; 

Machines for . F. W. Kiddie, Leamington. 

Eng. Pat. 137,901, 17.1.19. (Appl. 1281/19.) 
Addition to 124,112, 

Electrical treatment of gase'i; Method and ap- 
paratus foi . L. Bradley, Kant Orange N..f , 

ABflianor to Research Corporation, New lork. 
U.S Pat. 1,-329,825, 3.2.20. Appl., 21.6,16. 

See Eng. Pat. 107,389 of 1917; this J., 1919, 61 a. 

Catalytic agents for reduction or hydrogenation 
purposes;' rrocess for producing — A. 
Radisson (Assignor to Soc. do vStoannorie ct 
Savonneric do Lvon) and P. Berthon, Lyon, 
Ernmo. U.S. Pat. V, 330, 003, 3.2.20. Appl., I8..5.I7. 

See Kng. Pat. 107,001 of 1917; this J., 1918, 431 A. 


Drying, conditioning, and regulating the moisture 
content of liygroscojac materials; Method of and 

apparatus for . W. H. Carrier, Assignor to 

Bnflalo Forge Co., Buffalo, N.Y. U.8. Pat 
1,330,238, 1().2.20. Appl., 3.0.18. 

See Kng. Pat. 121,080 of 1918; this J., 1919, 61 a. 


I1a.~FUEL; GAS; MINERAL OILS AND 
WAXES. 

Coal; \Vashin(i of . A. ^loreau. Rev. Met., 

1919, 16, 41(3 -435. 

In French practici', coal pUNsing a 50 60 nmi. 
scrtHMi is sent to tlu' wa'^liery. It <aii be divided 
into two fractions, i.e., tiiu' coal fiassing through 
a 10 nini. sieve, and the lacsidue left on the sieve. 
The washing of the coarse*' portion can Ix^ con- 
trolled by visual iiis])ection, hut in the caise of tlio 
liner material it is nwessary to wasli to a pre- 
arranged ash conleiit, based on tlie constitution of 
the coal aiul nu the terms ot the coal specification. 
The author discusses from the mathematical stand- 
point the wasliiiigof tliis finer material. — A. G. 

IVoof/ charcoal; ('umhusi ion, of - - irifh nitric 

acid. F, C, G. Muller. Z, aiigew. Chem., 1920, 
33, 40 . 

Wood (u.ircoal was heated in a closed tul>e in a 
iMirreiit oi nitric acid vapour, and the r^vsnlting 
gases were colbY-ted and analy.sed. In three ex- 
periments the following results were obtained: — 
CO„ 52-2- 57-2; CO, 13:3-14'7; IF, 3*4 1*6; N„ 

2)'9 26’7 ' . The high CO conCuit and the 
jireseiKo of free hydrogen are noteworthy. The 
ji(|uid condensed from the issuing gases contained 
a considerable (piaiitity of ammonia, the j.reseiice 
of which its diftn ulb to account lor, as the reaction 
temi>erature was certainly not less than lOOfF C. 

-E. H R. 

Carhon monox'nle; Direct formation of hy 

Jnnning carlnm in pure o.npjf’n, F. C’. G. Muller. 
Z. angew. Chem., 1920, 33, 36. 

A QUARTZ or hard-glass tube, 25 cm. long and not 
more than 13 mm. in diameter, is fixed in a verti- 
< al position and filled with pieces of <hareoal of the 
si/vo of linseed; the upjier end of the tnln* is con- 
nected to a gas-holder <'ontaining oxygen and the 
lower end to a reservoir (Xintaining water. After 
the upi>er part of the tul>e has been healed with a 
Imrner, the tap on the oxygen holder is o})eiied so 
that water flow.s from the lower reservoir at the 
rate of 2 litres i)er miiiiite. It is imiwrtant that 
a reduced pressure b© maintained in this way in 
the tube. The gas collecting in the lower reservoir 
will eH)ntain 85% of carbon nionoxid©. — W. P. S. 


Carbon; Comhustion of . F. C. G. Miiller. 

Z. phvs.-cbem. ITnterr., 1919, 32, 40 — 45. Chem, 
Zenir., 1919, 90, IV., 1120. 

1 By burning charcoal in a stream of oxygen a cop 
j siderable (piantity of earbon monoxide is formed in 
addition to earlmn dioxide, the quantity being 
greaU*r the higher the temperature (see preceding 
I abstract). The laboratory preparation of water- 
j gas in a glass tube can be carried out in a eombus- 
I tion furnace at HOO'^ C. ; in three minutes 9(K) e.e. 

I ov gas was obtained having the composition CO.^ 
i 2.3* 1 . CO 1(V8; , H, -aS-d , CH, 2' I , and N, 4-8 , . 

— B. V. S. 

; Liguid fuch; Sixuilaneous ig nH ion-feinperatures 

' (tf . IT. Moore. Inst. ITdroleinn Teclu, 

.Jan. 20, 1920. [Advance jnoof.] 

J Exi'f.rimknts with industrial liquid fuels in the 
' apparatus })reviouslv desciilKwl (this J., 1917, lOfO 
; showed that the results are not snhstantially 
affected by alteration in tlie rate of fuel and air 
or ox.xgcn supply, by dihitiou of the oxygen with 
carlHHi dioxide, or by using erucihlets of different 
; materials, r.</,, silica, jtlatiniim, nickel, or porce- 
! lain. The ignition-t('rnperatnre in air was 
I generally from 80" to 200" C. higher than in 

■ oxygen, the notable exeej>tion being turpentine, 

' whicli yiekhnl the same result in Ixith atmospheres, 

; viz., 275" C. The ignition-temiK'raiure of pure 
' hydrogen in air was 686" (porcelain erueible), 619" 

I (nickel do.), and 678" (silica do ) respectively, and 
' the ignition-temperature in oxygen is given as 
: 678", 680", and 677" respectively in three deter- 
minations. A number of observations were re- 
corded on the ignilion-temperatures of binary 

: mixlnn'K from which it was conduded that in a 
i mixture coiisisling mainly of a liquid of higl> 

: ignitioii-temiHuat ure, the addition of a small 
1 amount of licpiid of low ignition-point ha.s very 
little <'fi'ect on the ignition-point of the mixture 
j and vicc-versd. In internal-combustion engines, 

! whetlier of the two-stroke or four-stroke cycle, and 
! wliether oix rating upon the constanGpressure or 
i ( onstant-volumo cycle, the thooreti<'al thermal 
I effici<‘ncy is dependent on the compressien ratio, 
i Tlie iKUJiing of the above observations on the limit- 

■ ing eoinpix'tssiou ]>rossure allowed for a s])ceific fuel 
I is discussed. — A G. 

ItcfractiH ics for col:e ovens. W. J. Rees. Gas 
i World, 1920, 72, Coking Sect., 9-11. 

( . . 

I Bricks used in coke ovens seldom attain a higher 
I temiK'rature than 135(J" O., even in the Jieating 
i tines, ami the load on them is not suffioient to lower 
; tiu'ir refractoriness seriously. The corrasion of the 
hri<‘ks apj)ears to he largely due to soluble salts — 
esiH'cially sodium sulphate and chloride — in the 
: coal (see also following abstract). Sodium chloride 
; volatilises at 800" Ch, hydroly.ses at 700" C., and at 
; these or HonK>what higher temperatures it attacks 
: the bricks forming a glassy sodium aluminium sili- 
j cate and making the bricks weak, spong^V, and of 
I low resistance to abrasion. The action of h.ydro- 
i chloric acid (from hydrolysed salt) on iron oxide 
i appears to rc.sult in the production of layer upon 
1 layer of luematite in the bricks; this brings about a 

■ different coefficient of expansion in some parts of 
; the bricks and leads to riipturti on heating and 

•ooling. Corrosion by salt is more sevort* in ovens 
i Imilt of fireclay than in tho.se built of silica bricks,* 
: partly iis a result of direct action and partly duo to 
1 the fireclay bricks shi iiiking in use and .so causing 
, open jt)ints which expose a. greater area to attack. 

I Silica bricks, on the contrary, tend to expand and 
j HO cause seriou.s stresses in the .structural work of 
I the oven. Suitable natural or artificial mixtures 
of silica and fireclay produce bricks which neither 
shrink nor expand. Fireclay bricks burned so as to 
produw a largo percentage of sillimauite may prove 
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to be highifr resistant to the salts in some coals, 
riw CAtalytio effect of fireclay on hydrocarbons pro- 
duced during coking with the resultant deposition 
or carbon in the pores of the brick and the reduc- 
tion of ferric oxide with the formation of easily 
fusible ferrous silicate may also assist the disin- 
tegration of the bricks. Le Chatelior’s work on the 
use of impalpable silica (this J., 1917, 963) is 
quoted, and tlio use of silica rock which gives 
angular fragments with 25% of impalpable silica 
owner is recommended. The higher thermal con- 
uctivity of (American) silica bricks compared with 
that of bricks made of or containing much clay is in 
favour of the use of silica brii k.s for coke-oven con- 
struction .-r A. B. S. 

Coke oven walls; Corrosion of - W. .1. Rc<>s. i 

Trans. Ceram. Soc., 1918-9, 18, 431—434. i 

The water used for washing a coal which seriously ! 
corroded coke-oven walls was found to contain j 
sodium sulphate as well as sodium (hlorido, and it j 
is suggested that the former may react with the | 
coal, forming sodium carbonate which is a vigorous 
corrosive agent. — A. B. S. 

Cnrhon in furnace refuse; Loss due to — C. H. 
Berry. Power, 1919, 500. ('hem. and Mot*. 
Eng., 1920, 22, 179. 

The loss of heat duo to the presence of carbon in 
furnace ashes depends upon the percentage of ash 
in the original coal and the percentage of carbon 
in the. ash. lib. carbon lost per !h. coal fired - 

% asli in 0 - al % (J in ash 
100 100-% (.'in ash 

Under fair working conditions not more than 20 V 
of carbon should be present in the furnaco a.shos, 
and under good conditions nob more than 10%. 
The corresponding heat los.ses will ih<*n be less than 
5% and may be as low as 1 % . .\ sei les of t<‘.s(s con- 

ducted by the U.S. Geological Survey under work- 
ing conditions showed an average heat lo.ss of nearly 
5%. Practical suggestions with a view to reducing 
the loss include the avoidance of unnecessary 
raking, an ample supply of air at the dump plate, 
and the use of clinker grinders.— C. A. K. 

Scmucoke obtained by low temperature carbonisa- 
tion of coal, F, Fischer and W. Gluud. (h's. 
Abhandl. Kennin. Kohio, 1919, 3, 215—226. 
Chem. Zentr., 1919, 90, IV., 880—881. 

Semi-coke from low-temperature carbonisation 
ignites readily and burns easily without smoke, hut 
with some flame — mainly of hydrogen, Lohlierg 
coal gave a semi-coke with 15—16% of volatile 
matter. The specimen tested was not hygroscopic. 

It containc'd 1*9% N (on the a.sh- and moi.sture-free 
residue), corresponding to two-thirds of the nitro- 
gen content of the original co:il ; when heated above 
575° C. it gave up one-third of its nitrogen as am- 
monia. Heated in a ciiiTcnt of sream almost the 
whole of the nitrogen was lihcrateil as ammonia. 

The sulphur contents of the ash- and moisture-free 
residues of coal and coke are the .same. The oxygen 
content fell from 87 in the coal to 7'5% in the coke, 
this being in accord witli the yi<'l(l of phenolic sub- 
stances. The only serious shorUomiiig of the wmi- 
coke is its friability, but this varies with the class 
of coal carbonised — some yielding a sati.sfactory 
^ coke (c/. F. Fischer, this J.. 1920, 93 »a). For use 
as powdered fuel this should even l)e an advantage 

- H. J. H. 

Vegetable tissues; Extraction of with dry and 

' moist benzene under pressure. F. Fischer and 
M. Klcinstiick. Ges. Abhandl. Kenntn. Kohle, 
1919, 3, 301-314, Chem. Zentr., 1919, 90, IV., 
940—941. 

Extr.\ction experiments were made with various 


I kinds of wood, lignite and a similftr material from 
I Japan (Umoregi), peat, fern, shave graas, straw, 
! pine ne^les. foliage leaves, and beech baric. S2x- 
I traction with bei^ne under pressure at 260® C. 

I gives far higher yields of extract than the ordinary 
method with a Soxhlet apparatus, e.g., in the cOse 
! of pine wood 16*2% instead of 0*24 % . At lower tem- 
( nerntures the yields are not so great, but they can 
be increased by the use of another suitable solvent. 

' The extracts obtained under pressure, from wood, 
are at the ordinary temperature brownish-black 
! shining solids, which can usually be softened by the 
warmth of the hand. They are soluble in chloro- 
form, acetone, pyridine, acetic acid, and acetic an- 
hydride, less soluble in ethyl and methyl alcohols, 
ammonia, potassium hydroxide, ether, and carl^n 
tetrachloride, and only slightly soluble in light 
petroleum spirit. All give a strong lignin reaction 
and contain manganese. In water they become 
dull and grey ; tlie afjiu'ous extjacts reduce am- 
moniacal silver solution, usually in the cold, and 
Fehling’s .‘solution on warming. Extracts made 
under pres.suro. irom the other materials, show a 
strong green fluorc\scence iji l)onzone solution. 
Those from peat, pine needles, straw, and foliage 
and fern leaves have a waxy appearance and are 
alnio.sfc completely .soluble in ether and carbon tetra- 
eliloride. Extraction with benzene under pressure 
in presence of water Avas found in many cases to give 
higher results than with benzene alone, though the 
matter extracted was entirely soluble in benzene. 
In the aqueous portion formic and acetic acids, 
formaldehyde, and acetaldehydo w’ere detected. By 
a single extraetion Avith water alone, at 250® C., 
yields of extract amounting to 83% in the case of 
poplar Avood, and 85% in the case of hooch wood 
W('re obtained ; iK'side.s atetono and acids, (atecliol, 
furfural, formaldehyde, and acetaldehyde Avore 
present in the extracts.— -J, H. L. 

Lignite; Influence, of the moisture-content of 

on fhf> yields of e.rfract obtained with benzene in 
Soj/ilet apparatus and under pressine. F. 
Fischer and W. Sehneider. Ges. Abhandl. 
Kenntn. Kohio, 1919, 3, 315—321. Chem. Zentr. 
1919, 90, IV.. 935. 

In extrac ting lignite witli hcn/auie in a Soxhlet 
apparatus higher results are obtained in ofierating 
cm an air-dry sample containing 10—20% of 
moisture than Avith a sample previously dried at 
105® C., e.g., 15% of extract in the former case and 
11;' in the latter. Still greater differcnc'et^ are 
lonnd in extracting VA’ith lienzene under pressure at 
240® (j. The higher yields obtained in presence of 
moi.sture are not due to higher contents of water, 
ash, or humic acids in the extracts. — J. H. L. 

(taseous explosions; Calculation of radiation 

emitted in from the pressure-time curves. 

W. T. David. Phil. Mag., 1920, 39, 66—83. 

From an examination of a large number of photo- 
graphic films on Avhich aacfc trticed curves of 
pressure and of radiation (3mittcKi in explosions of 
inflam^nahle mixtures of coal gas and air (this J., 
1919, 707 A, 807 a) .some simple equations have been 
establislic*d which would seem to apply within fairly 
Avide limits of composition, density, and volume of 
thc‘ mixtur(\ In mixtures containing from 9*2 to 
15 / of coal gas and at pressure's varying from 0*5 
to a little over 1*5 at?n., the rate at Avhich the walls 
receive radiation is at a maximum some little time 
before the attainment of maximum pressure, and 
this maximum rate is proportional to the square 
root of the product of the maximum rate of change 
of the mean gas temperature and the quantity of 
cqal gas present in the explosion vessel measured at 
atmospheric temperature and pressure. The effect 
of variation in the size of the explosion vessel and 
the density of the gas mixture upon the rate and 
total amount of radiation is examiil^, and the 
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rat© of emissiott of radiation during coolinjs dis- 
cussed. The conditions governing th© ©mission of 
radiation In gaseous explosions are exceedingly 
complex and the formul«e*set up, though useful m | 
a basis for gas-engine calculations, can only be i 
relio<l upon to give results correct to within 10— , 

20%.-“W. P. 

Gaseous explosions; Anuhjsis of the radkdion j 

emitted in , AV. T. David. Phil. Mag., i 

1920, 39, 84—95. (See preceding abstract.) j 

Frot^i an analysis of the radiation emitted during ! 
explosion of mixtures of coal-gas and air and 
hydrogen and air, conclusions are drawn as to the 
origin of the radiation, and a theoiy is formulaUHl 
as to the distribution of energy.— AV. P. | 

i 

Thermal efficiencies of prodaciion, distribution, and i 
use of (jas and electricify. D. C4crk. Gas J., j 
1920, 149, 294—296. I 

A REPLY to criticisms advanced against a previous 
paper (this J., 1919, 104 r). The figures given were 
obtained by calculations based on the assumption 
of tho lowest efliciency figure that can be adopted j 
for coal gas generation, the gaseous product of car- : 
bonisation being debited with the whole of the heat j 
employed in the carbonisation process.— J. 8. G. T. : 

^'iscositif of (fases, M. Hotsiiss. .1. Gasbcleucht., i 
1919, 62, 776—777. I 

The viscosity of complex gas mixtures, such as coal ' 
gas, cannot be accur.'itely calculated from their 
composition. An apparatus is illustrated which 
may be us<?d for tho determination of the viscosities 
of mixturijs of illuminating gas and other ga,ses 
r<'Iativ(‘ to the viscosity of air by measuring the 
liite of flow through a fine capillary. Curves 
arc given showing the viscosities relative to air of 
mixtures of coal gas with from 0 to 100% of hydro- 
gen, methane, earbon dioxide, nitrogen, carbon ; 
monoxide, and air. Curves arc likewise given | 
showing the vi.seosities of mixtures in various pro- ; 
portions of methane and air, hydrogen and carbon j 
dioxide, liydrogen and nitrogen, hydrogen and i 
oxygen, and helium and argon, the three latter mix- j 
tures at 0° C., the remainder at 15° C. The follow- ! 
ing table gives the relative density, relative vis- : 
eosity, and relative viscosity modulus (relative , 
viscosity!!' bitive density) of various gases, in each : 
case reliitii to air : -- i 


j Curbon 1 I 

Illu- inon- 1 Carlx)!! i 


miiiat- 1 
inK KUH, 1 

oxide. 1 dioxide, i 
Nitro^fcu j j 

Ktlty- 

lene. 

Benzene. 

Relative density ..' 0 59.'’) 

0-907 

! n520 j 

0907 

2-094 

Relative viscosity . . 0-738 

0 908 

0-840 1 

0 57-1 

0-417 

Relative viscosity i 

modulus . . . . 1-240 ! 

100 

i I 

i 0-553 

0-593 

j 0-J55 


The viscosity of a gas affords valuable information 
conc*crning the purity of the gas.— .1. 8. G. T. 

Coal-ijos; JufliiciKc of vorhu ret t imj of — - - on the 
cnjstallisatiun of i\aphth(dene in the 77iains. 
C.' Ah-der-Halden. Chiin. rt Jnd., 1920, 3, 

To determine the influence of earhuretting agents 
on tho amount of naphthalene retained in tho gas 
at various temperatures, coal gas, satiiratod with 
naphthalene at a definite Omiperatiire. was car- 
hurotted with known amounts of various ear- 
hii retting agents derived from petroleum or coal- 
tar and then cooled until naphthalene w'as do-' 
posited. -It wa.s found that after the addition 
of th© earhuretting agent tho ps could be cooled 
several degrees lower without depositing naphtha- 
lene than before such addition. The power of 


holding naphthalene in supersaturation ** in th© 
gas depended on the boiling point of the carburet- 
iing agent rather than on its constitution, and the 
degree of extra cooling to which the carburetted gas 
could bo submitted without depositing naphthalen© 
was dependent on the amount of earhuretting agent 
added and on the degree of saturation of the gas 
with naphthalene. — AV. H. C. 

Vurification; Oxide [of rotd tjas: anahjsis of 

spent oxide]. G. AVoyman. Gas 1920, 149 , 

301. 

Ferric and ferrous sulphides are pro<luocd by the 
action of hydrogen sulphide upon ferric hydroxide, 
and the free sulphur produced by tho interaction is 
usually taken as a criterion of the amount of 
ferrous sulphide formed. The sulphur content of 
the purifying mass may, however, be affected by 
many other factors than the amount of ferrous sul- 
phide formed. The author, adopting a suggestion 
by L. T. AVright, determines tho ratio of sulphur 
to iron in the mass by decomposing tho sulphides 
with copper sulphate solution. The sulphide is 
freed from hydrogen sulphide by a current of 
hydrogen and digested for 10 minutes at 30° — 40° 
C. with an exvx\ss of copper sulphate solution, then 
rapidly filtered and washed, the filter paper being 
kept ^ill of licpiid. The wet copper sulphide is 
oxidised in the original beaker with concentrated 
nitric acid. The solution is diluted and excess of 
ammonia addeil. The precipitate is purified by re- 
solution ami precipitation, the washings being 
a<lded to the nniin bulk, which is then acidified with 
nitric acid and a little sulphuric acid, made up to 
a known volume, and a portion taken for electro- 
lysis. The filtrate from the copper sulphide is 
made strongly alkaline and filtere<l. The precipi- 
tate is purified by re-solution and re-precipitation, 
dissolved in sulphuric acid, diluted to a known 
volume, and portions takiui for reduction and titra- 
tion Avith permanganate, the reduction l)eing best 
effected ivith a modified .Jones rcdiictor. 

-J. 8. G. T. 

Matitn asphiili ; Products obtained h}f the drii dis^ 

tiltotion of - — . C. Nieolescn-Otin. Bull. 

.'Vead. Roiimaine, 1916-7, 5 [.’1], 129 — 138. 

AIatita asphalt was distilled in stoneware or iron 
stills at 730° C. Compared with petroleum, th© 
lower fractions are much le-^s8 in quantity, in- 
dicating that the simple h.vdrocarbonH of petroleum 
have undergone extensive polymerisation by at- 
mospheric action aided by the exposure of a large 
surface <lue to the percolation of the petroleum in 
tl»e sandy clay-lxids. Tho tRi'-fractions also have 
saponification values much higher than those of 
petroleum fractions, and the presence of cyclic 
lydrocarhons in tho tar in such .striking quantities 
compared with the petroleum fractions indicates 
the change from petroleum to bitumen, the action 
of pressure, temperature, oxygen, and specially of 
time (Hjnvorting the saturated and unsaturated 
a( yclii^ hydrocarbons into aromatic compounds. The 
tar products are characterised by large contents of 
sulimur and nitrogen. Matita asphalt gives, on 
distillation, a (^omhiistible gas which approaches to 
that from lignite in quantity and quality. About 
10 kilos, of ammonium sulphate per ton of bitu- 
men is obtaiifed, the asphalt (;ontaining 29 of 
bitumen. The coke may possibly 1 k^ utilised for re- 
fining petroleum in plac<' of fuller’s earth. The 
, quantity of tar obtained is at least 120 kilos, per 
ton of rock asphalt, or 450 kilas. per ton of 
j hiUimen; it contains a high proportion of aromatic 
compounds as well as a largo amount of paraBln 
GHO/ in the fr.action 2(K)° — 275° 0.). The n.sphalt 
<‘Ould be used as a source of paraffin, vaseline, and 
mineral oils of superior quality. — A. G. 
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l^iraffin wax; Techaique of cnjHtalVmtion in the i 

vianufaciurc of . K. Fuclis. Potroloum | 

(Berlin), 1910, 12.^1—1285. Chein. Zentr., . 

1919, 90, IV., 938—930. | 

pAKAi-HN wax in.'ty 1)0 inatlo to c rvstalliso [rum nny 
(l>otrolouni) oil or intorinodiato prodin t, howovcr 
visoous, if tlu' ^\ilX-(•onU'nt inoroasod Minioiontly. 
The lighter parallins giro tlu' largos! orystalK, and i 
require only a nMativoly low dogrt-o of supr'isatiira- 
tion for crystallisation io take place. Vith inoroaso 
of viscosity tin* sizr of the < rystals diminishes (cp. 
Bergel, this J.. 1919, 27.'^ a). Very satisfactory 
crvstallisatiou can ho obtained irom oil mixtures 
having a viscosity of 1*17" — r8'^ Knglor j»t *>9 ‘J 
sotting point of 27 - 3Uj C'., sp. gr. •''“.I 

a wax-oontonL ol 29 '2.* . 1 he cake ((,ofsth) ol 

separated paralfiii should ln' lairly Irco irom oil, 
show a well-marked erystallino toxtunx and yield a 
pressed ,scah‘ with a .setting jioint of '15 —48 C. tor 
a wax-cont<'nt of 70- 80 . For a salistactory svyeai- 

ing process the wax-conUmt of tin. scale should not 
ho too high, and the crystals should he large in 
order to provide interstices for drainage. 1 he drain- 
ing.s from the sweating chamlK'is are preferably 
dividc'd into three fractions; the Hrst. of .setting- 
point up to 32^ C., is worked up again for paralfin ; 
the HOC'ond, of .setting-point 32^-38^ is filtered 
ivarm together with paraflin cakc^ ((iahvh), and the 
third, of setting-point 38'^ or above, is again sweated 
alone or together with prc^'sed , scale. ,1. 11. L. 

Vcf pio<hn'l^: (hsltlldiioa <‘f 

_ Boidas. .\nn. Falsif., 1919, !-♦ 

34()- -351 . 

A MODii K ATioN of the Uegnault-de Luynes appara- 
tus is desc-ribed; the eoiuleusing system is not 
changed, and for petroleum spirit (pcdrol) the 
original form ol still is I'etainc'd. I'or lighting oils, 
the do Liivnes still is provided with an oinming 
2 cm. above tlu‘ usual side tube to taeilitate the 
introduction of thick oils and tin' cleaning ol the 
apparatus; a unndier of pertorated plates are fitted 
inside the still. The latter is surrounded by a 
jacket, the lower part of which contains a gas 
burner fitted with a n'gulating taj); the top of the 
burner is proiided with a nu'tallie gauze cap and a 
metal plate and wire gauz«‘ are placed between the 
burner and tlie Imitoni of the still. - P. S. 

Monfnn inrx: Pehrinfiiafion of //ic sojionificafina 
voIkc of . 11. Salvaterr.i. ('boni.-Zeit., 1929. 
44, 129’. 


Light petroleum and paraffin frofh coal, Fischer 
and Gluud. See III. 


P. 

Pat. 


Patents. 

Pulreriacd fuel; Apparatui^ for feeding ~ 

Meider, jun.. Pittsburgh, Pa. U.b 

1,328,750, 29.1.20. AppL, 23.6.19. 

Thk pulverisetl fuel and the air supply pass from a 
main pipe into a sliort pipe connected therewith. 
Sixondary air is introducecf under pressure through 
a pipe Hurroiiiiding the short pipe and extending 
to the furnace.— W. P. 

HoMiou of It.. F. Bacon, IMtt.sburKi,. 

Pa , Aasieiio.- to iletals Itwovcry Co., New YorU. 
P.S. Pat. 1,329,493,3.2.20. Appl., 2/ .2.1/ . 
Hitumi.vovs coal is ground to give a finely divided 
product with particles having sharp angwhir edges 
and bright surfaces, and is then subjected to a froth 
notation separation process.— AV. 1 . 

Solidified fuel. J. M. Kessler, Orange, 

Assigiun- to The Arlington Co. ^.,1 . 

l-.S. Pat. 1.329,619, 3.2.29. Appl., 28.10.16. 

A HoUDiFiKi) liquid fuel composition contains iiitro- 
(•(‘llulose, a metallic powdi'r containing coi>per (r.p., 
bronze powder), and aleohol. W. P. 

('homher ovens; liege nerofive . A. Kloniic, 

Dortmnnd. Cer. Pat. 314,803, ,10.1.18. 

Thk lower portion of the ovi'U is designed f^mnhir 
to the usual horizontal retort furnaces, while in 
the upper iiortion separate sources of heat, wJiieh 
can he (onf rolled indcpi'iidently, are arranged lor 
each chamber, and may lie in the longitudinal axis 
bi'hind each other and side by side. Sejiarate hori- 
zontal air, (omhustion. and gas collecting channels 
arc i)r(>vid<'d bi'tweon the iippc-r and the lower nor- 
tions in an intermediate part ol the oven, which 
possesses inclined coke-di.-eharging surfaces, bepar- 
ate H'.si'rve heating gas chambers, wliieh can 
also he contiollKl inclcpendeiitly, are arranged 
hetwi'cn the chamlx'rs of the oven and the heating 
cells. Since eai h chamhi'r is built in a six^ial self- 
contained heating cell, it may l)c put into or out 
of work, according to requirements, without en- 
dangering the work of the wlioh' oven. In con- 
^equelK•e of the arrangi'inent of th<' air, eoinbustion. 
ami <ois lollocting channels there is always a RUfn- 
eienr.supply of heated air and a supply of heating 
gas for the heating of the ehamhf'rs so tlmt a 
.inifro-m temnerature is maintained.— d . I. B- 


Four grins, of the samiile is heated under a reflux 
condensiT loi about -> hours with 30 e.c. of A / 2 
alcoholic potassium hvdroxide solution and 20 ( ;.e. 
of xyleiu' ; 25 c.c. ol 6T , barium chloride .solution 
and 250 c.c. of luiiled water aiv* then added, the 
mixture lieated for a iurther one hour on a wati'r- 
liatli, cooleil, dihiied to ,>20 e.e.. and a quantity of 
the aqueous layer drawn off. lilten'd, and 1(M) <-.c. 
of the filtrate titrated with A'/2 hydrmhiorir acid, 
using pheriolphtliiilcin as indii ator. The end-point 
is quite sharp, which is not the' case when it is 
attempted to titrate the dark -coloured saponifica- 
tion mixtiiri' directly. - W. P. S. 

Paraffin; Os'idafaai of . (hnlofinu of hgdeo- 

farhotis hij oj'ijtjen. C, Kcibc'r. Ih'r,, 1920, 53, 
[b], 66— 71. 

Paraffin, vaseline, mineral oil distillat*‘s, and tlie 
higher fatty acids may he exidi.seil, rapidly and 
almost completely, by nieaii.s of a well-divided cur- 
rent of oxvgen at 140''— loO"" C.. especially in the 
presence of insoluble manganese compounds. A pre- 
liminary example is recorded. Paraffin wax of 
m.pt, 50°— 51° C. gave 25;/ of a distillate contain- 
ing fatty acids of the series C, to 40— 50% of a 
residue of higher fatty acids, and o 10 ol 
hydroxy-fatty acids. — J. C. W. 


as urodueers. J. West, Southport, and V. \Vild, 
Blackpool. Fng. Pat. 137.617, 18.2.19. (Appl. 
4010/19.) 

HE fire-grate is vertical or inclined, and is formed 
holly or partly of water tubes attached to a supply 
aider at their lower end, and delivering into a 
aider aliove the grate. The steam gem'rated is 
[‘livered into tho ash-pit, wlience it is drawn into 
lo furnace with tlii' air supply. Cooling is thus 
[fixd.ed without the mcossity for a stream of water 
rer the grate. Clinkering of the grate is required 
lueh less freijuently, ri'.sulting in a more regular 
nd constant jiroduetion of gas and an economy of 
ibour Tho header above the grate, one Ride ol 
hich is heated by the furna(:e,_ contains water 


• / i . : .. , ,1 „ t 


1 1 


Ca, pmUitvn; tV-.iAiii!/ of - W. B.'swick and 

N. K. Bambiish, Stockton-on-Tees. Fng. Pat. 

1.38,093,21.5.19. (Appl. 13,123/19.) 

Water is circulated through parts of the producer 
wliich reciuire to bo cooled, and after lieipg heatc^l 
in this manner is brought into contact, in a separate 
chamber, with air which is to bo supplied to the 
producer. The air is heated a*id more or less 
saturated with water vapour, and all the necessary 
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steam can bo obtained from the water in circula- 
tion without the latter being heated to the boiling 
point. A circulating pump draws water from the 
bottom of a tower packed with coko or the like, 
and delivers it to the water jacket of tho producer 
and to tho water-cooled poker. The water is then 
returned to the top of tho tower and is distributed 
over the packing, meeting the air which is to bo 
supplied to the produe('r. A portion of the water 
may he withdrawn and rc'placed by fresb^ water. 

6'(/.s for cutt'nuj and irtddinn vu/rpo.sc.s-. J. Harris, 
Lakewood, ()hio, Assignor to d. K. Rose, Pitts- 
burgh, Pa. U.S. Pat. l,d21),4UO, 8.2.20. Appl., 
8.8.18. 

A JMiXTi'aR of hydrogi'ii and earbon monoxide only 
is used, the carhou monoxide l)eing not less than 
5 / or more than 20 - , by volume, of the hydrogen. 

- W. P. 

(J<is: Moniifactiirr of . AV. F. Pittman, 

Assignor to Synthetic Hydrocarbon Co., Pitts- 
burgh, Pa. l/.S. Pat. l,829.8r>8, 8.2.20. Appl., 
28.2.10. Renewed 27.5,19. 

Am and steam are forced through a body of in- 
candescent oarbonact'ons material, the heated gases 
so produced being utilised to crack hydiHKrarbon 
fluids whilst out of direct contact with them. The 
heated gases then mixed with the gases pro- 
(luccd by the cracking process. — \V. P. 

(his for haUuons. Farbenfahr. vorm. F. Bayer iind 
Co., Leverkusen. Her. Pat. 808, 90t), 8.9.16. 

Gas for filling balloons is treat(al with a small 
(piantity, cjj. up to 8 , of ammonia or other 

volatile base such as mono- or dimethylamirie or 
piperidine, to prevent deterioration of tlu> 
eaoutehonc in tlie envelope, — J. H. L. 

BJiist-f\i rudce and Uie Jihe (jases; Cleaninii nf . 

.1. E. Wi'.yman, Ni'wcaslle-oii-Tvm'. Eng. Pat. 
187,580, 1().1.19. (Appl. 781/19.) 

A SHAFT running (('iitrally through a drum <arri<'s 
arms threaded thereon looi^ely in pairs, each pair 
of arms being coupled by a framework tilling more 
or le.ss half tiu' dianuder ot tln^ drum. The filtering 
material f)r collecting surfaces are secured to this 
framework. 'J'he revolving arms carry the collecting 
surfaces 't regular intervals up one sid(^ of the 
vc.ssel and dlow them to fall by gravity down the 
otlu'r side of tho tlriim. 'the arms are liftetl by 
means of slots in the drum casing, which revolves 
with tlu' shaft. Spring arms or levers in the casing 
<'nahli‘ ilu* arms to fall with a minimum of slxx-k, 
though with siirtieu'iit to sliake otf the dust, whi<li 
collicts ill a hopper at the bottom.* 8’he mnulx'r 
and spacing of the arms are such that there is 
always one set hotweeu the inlet and outlet lor the 
gas in till' lop half of the drum, and two or more 
helwi'cn the gas inlet and outlet in the bottom half. 

-AV. P. 

Bij-iiroduid s fioiit Coal; Process for rcccvcrjf of 

. (ieiieratnr A.-(L, Charloltenburg. Ger. 

Pat. 810,121, 10.l2.ld. 

Thf coal is heated in a prodnexu* to which a dis- 
tillation shaft is eomieeU'd. Tlie distillation gas, 
after condensation, is mixed with the producer gas, 
and the mixture w.i.shed with ammonia iiijjuor and 
sulphurous acid ()ht.aiue<I from rei'overed sulphur. 
The object is to obtain the gas tar and oils as 
direct products, and to recover ammonia and sul- 
phur simultaneously in tho form of ainmouium sul- 
phate and sulphur. By the action of the hydrogen 
sulphide in the gas on sulphur dioxide, in presence 
of ammonia, a solution of ammonium 8ul])hate is 
obtained, which is used to absorb sulphur dioxide 
and so return it to the wa.sher as an acid liquor. 


I The excess of acid liquor is evaporated to give 
j ammonium sulphate, free sulphur, and sulphur 

I dioxide. — H. J. H. 

) 

I Paraffin; Process and aiiparatiis for producing 
! cakes of solid crudr A. S/ekely, Vienna. 

: Eng. Pat. 181,298, ll.s^.19. (Apifl. 19,727/19.) 

I Tilt, ( ouv,, 80.5.18. 

I Tiik crude solid paraffin residue (‘‘ gat.seh ”) is 
I melted and pouretl into a vessel with perforated 
I walls partially immersed in wati'r. The perforaictl 
. walls above tin' waU'i’ level are protei^ted by a 
' covering until the gatsdi has soUdifiod, after which 
1 tlie eoveriiig is removed and sweating is aeeom- 
' plished in situ. Hievc-like tuls's, extending through 
I the containing vessel and protected in a similar 
I way during the sidtiug of the gatsch, may also be 
j proA'ided. -A. E. I). 

I Iffidcocaihous; Process of Ircalinij . AV’. M. 

I Ctiy'^s, Kansas Giiv, .Mo., Assignor to Gasoline 
! I'loduets Go.. Inc.' G.S. Pat. 1,820,851, 80.12.19. 
Afipl., l.(>,15. 

: Gasoline is manufaetured from heavier hydro- 
, carbons such as residuum and tlx- like by snbject- 
I iiig the vaporised hydrocarhons to a superheating 
■ treatment and pr<!venting the dejiosition of earbon 
in the ajiparatus by injecting into the heated 
; vapour a quantity of air h'ss than is sufficient to 
j cause i-omplete eoinhiistiou of the carhon in the 
apparatus. — .J. F. B. 

: Od-crarhinn stills; Furnace for . F. F. AVell- 

' mail, Assignor to Kansas (jlasoliix’ Co., KansasS 
I Citv.Kaus. r.S. Pat. 1,828,108, 20.1.20. Appl., 

; 19.1.17. 

I A n HATING chamber is conneeted with the source of 
! heat by a numlK'r of duets, each jirovided Avith a 
! damper. Each danqier is adjustable, and nil tho 
! damiiers mav be regulated hv a common operation. 

—A. E. D. 

j (FI rrfiniiiii [crackhuj \ ui>par<itus. A. B. Jones, 
{ Independence, Kaii.s. G.S. Pat. 1,828,522, 

I 20.1.20. Appl., 9.10.10. 

; Oil is introduced through a feed pipe into a verti- 

I eal pipe forming part of a tubular still, wherein 

cracking takes phx'c. The vertical pipe is con- 
! neeted at its upper end Avith an approximately 
I Ixuizoiital tulH'-systmii, and at the lower end with 
! a eateh-pot for carhon partich‘.s.— A . E. D. 

i Pas(diuc; Ajiparahis for recorern of from 

j casinif-livail gas. AV. B. MeGinnis, Assignor to 
: Pilshrv-Beekor Engineering and Supply Go., St. 

laniis,' Mo. F .8. Pat. 1 ,.828,080, 20.1.20. Appl., 
; 11.5.17. 

The gas is compressed, cooled, and passed through 
a [yrimary and a secondary wqiarator, wherein free 
I gas and gasoliiu' .are priKluceil. — A. E. D. 

; II udiocinbon ; Apparatus for cracking f. E. 

' Valev, .lamestoAvn, N.Y. F.S. Pat. 1.829,150, 
8.2.20. Appl., 19.1.17. 

A eiiACKiNG riAort i.s provided Avitli a ixyy.zle Avhieli 
[ is conneeted by automatic non-return valvtvs to the 
! IVi'd tank and to the priin.iry condenser, Avhercin 
i xneraiked rtil is eolleetiHl. — A. E. J). 

; ('a chon - rcinovinii means [in cracking hydro- 
carbons']. \\. F. Bittman and C. B. Dutton, 
Pittsburgh, Pa. U.S. Pat. 1.829,852, 8.2.20. 
Appl., 5.2.17. 

A iioi) extends into a tuhiilar retort for cracking 
hydrocarbons practically the Avhole length. Tho 
rod is furnished Avith scrapers, and is given a 
reciprocating and oscillating motion, — AV. P. . 
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Hydrocarbons; Treatment lerctcking} of — — . 
W F. Rittman, Pittsburg, Pii. U.S. Pat. 
1,330,008, 3.2.20. Appl, 6.^.17. 

Hiom-boiling oils in the vapour phase are expend 
to cracking conditions, and the product is dis- 
charged into a receptacle, wherein, at low pressure, 
the desired low-boiling oil is vaporised and is sub- 
sequently condensed. — A. E. 1). 

Oil-hearing shale; Appaiains for distiUing - 
H. R. Straight, Adel, Iowa. U.S. Pat. 1,330,011, 
3.2.20. Appl., 31.7.18. 

An internally-heated rotating retort is provided 
at the upper end willi a hopper and at the lower 
end with a discharge valve. The retort is heatcfl 
by a nozzle burner, ivliich projectH into the lower 
end of the chaniher in tlie axis of rotation and whu h 
is fed with air and luel. -.V. E. Ih 

Pefroleum spirit \ hen:.ine ]; rroi ess for hreukiug 
down high-hoding hydrocarbons into — and 
simultaneous conversion of unsaturated into 
saturated hydrocarbons. P. Bergius. Hanover, 
and \ -Cr. fiir Potroleuin-Industrie, Niiniherg. 
Cer. Pat. 301,31-8, G.o.13. 

Bknzine is produced by heating high-boiling hydro- 
carbons in presence of hydrogen without e,ataly.sts, 
the hydrogen being uiuler a pressure of at least 
20 atm The temperature necessary is about 45(F C., 
but varies with the raw material. The prmlucts 
consist almost entirely of saturated compounds; 
they are lolourless and havi- only a faint odour. 

- — .J . H . L. 

Luhricaf ing oils; Process fur jiurifying used . 

V. Sperl, Ilol. (ier. ibit. 314,175, 19.7.18. 
Four parhs of glycerin pitch ami 1 part of water 
are boiled together to u syrupy consistence. One 
part of this mixture is boiled with 20 parts of the. 
usckI lubricating oil and at h'ast two parts of water. 
Oil standing clean oil separates.- H. J. H. 

Coke-retorts; .Ippamlas for ertracting coke from 

,jf, Nerriore, St. Brionx, France. Eng. 

Pat 124,719. 24 2.19. (Appl. 4604/19.) Tut. 
Conv., 28.3.18. 

Comhustioii in fine's. Eng. Pat. 137,770. .SVc I. 


^ divide a (jharge in a retort. The distillation ^ con- 
tinued for upwards of 20 hours, and the oil pro- 
duced is distilled substantially without crwking. 
The distillate resembles crude j^troleum, and a nch 
gas is also produced. — W, F. F. 

Acetone; Manufacture of by the dry distilla- 

tion of pyrolignite of lime and other acetates, 
L Rappaport, Paris. Eng. Pat. 137,558, 
l-i.11,18. CAppl. 18,984/18.) 

PvHOiiicNiTK of lime containing about 75% of cal- 
eium acetate is distilled on a number of siiper^xised 
travs of refractory material such as porcelain or 
sandstone, the lowest tray being supported on rollers 
of similar material. Each tray is provid^ with 
side oiicnings for the escape of gas, and the fur- 
iiac.e and supports are so constructed that the pyro- 
lignite and the acetone formed do not come into 
contact with any metal.^ A higher yield of acetone 
■ is thus obtained.- W. E. F. 


IIL-TAR AND TAR PRODUCTS. 

Lignites; Production of low temperature tar from 

and its use as a source of viscous oils. W. 

Schneider. Ges. Abhandl. Kenntn. Kohle, 1919, 
2, SO- 127. Cliom. Zentr., 1919, 90, IV., 935 — 
937. 

l.ow-U‘mporature tars were prepared from two 
li^^nites, a bituminous Central German lignite 
fr7)m the Riebeck Montari works, containing 
30 % of moisture and 15 — 10% of bitumen, and a 
uou-bitiiininous Biienish lignite (Union Briquettes) 
containing 15 % of moisture and 3 — 4% of bitumen, 
bv <iislilling the lignites, with superheated sR'am, 
at a maximum temperature of 450° 0. in apparatus 
.similar to that used by Fischer and Glund (sc'O this 
.J., 1919, 492 a). The tars differed physically from 
eorrcspomling products from pit coal in their con- 
sistence (cp. Fischer and Gliiud, this J., 1919, 942 a) 
and setting point (87° and 33° C. for the two lignite 
tars). Their specific gravities at 50° C. were 
(^).^s;E- 0-890 and 0-955 respectively. They were 
stihjoote<l to fractional distillation in supierheuted 
sU'um, and their composition is shown in the accom- 
panying tahh* : — 


(Centrifugal separoittr for crude oil. U.S. Bat. 
1,. 307, 000. -s'rc E 

ll ydrocathon Hit Cl''. I .8. Bat'. 1,328,011- (>. I. 
Hydrogen. Eng. Bat. 137,340. See VII. 
Hydrogen. Eug. Bat. 137,074. Sec VII. 
lload-matcrial . Eng. Bat. 13^,017. See IX. 

Cas analysing apparatus. U..‘^. Bat. E. 311, 9.52. 
^SVgXXIfE' 

IlB- DESTRUCTIVE DISTILLATION; 
HEATING; LIGHTING. 


I.ow-toini«!ratiirc tar from lUO 
kilos, of liKiiite (dry substance). 


Yi.sooiw oils (freed from fdieaols) . 
isoobity at 20“ 0. . “ ICn^le r . 

.. 50“ V 

C'ompminfi fractions - 
(«) of high viscosity 

gg of medium 

(c) of low 

Hard aud soft paraftins (nitmtan 

wax. etc.) 

Nou-vlficous oils 

Acid fraction 
Resin 

Pltcli 


hituminous : Non-bitumln* 
liKnitP. ' ouH lignite, 

24 kilos, of tar ; 7-G kilos, of tar 
(16% creosote) 1 (36-38% 

; creosote) 

17'2'';, 14-8% 

i3r)“ 180“ 

2U'' I 3-6“ 

1- 7:r;, 2-8% 

- 67“ K.) : (V'*-7-4“ E.) 

1301% ; 8-0% 

i:.) ; (V'-’-B-S^E.) 

2- 47% : 3-1% 

(V''’ -5'4“ K.) i (V*''==7-5* E.) 

294% I 13-0";, 

28-H"„ 26-2';„ 

10-5"o 24-7% 

2- 2% 23% 

3- 2% 8-5% 


Yegeiahle tissues. I'i^elicr and Klein.stiiek. See ITa. 
(Jas and elect rii it y. (4<*rk. Sec. Ha.. 

Cellulose. Fincher and Schneider. See V. 
Batexts. 

Coal; low temperature destructive distiUaiwnof 

J. Swinburne, London. Eng. Bat. 137,572, 

4.1.19. (Appl. 261/19.) 

Coal is distilled at 200°-350° C. by menn^ of 
metallic electrical resistance heaters which sub- 


33ie VISCOUS oils in iow-teinperatiire tar trom lignite 
arc not jirescnt in the original lignite, for ex- 
traction of the latter yields only solid bitumen. In 
pit coal, on the other hand, viscous oils arc pre^nt 
before distillation and pass over undecomposed into 
the low temperature tar. — J. H. E. 

l/ignite; A technically produced low-temperature 
tar from — — . AV. Schneider and H. Tropsch. 
Ge«. Abhandl. Kenntn. Kohle, 1919, 2, 128 — 
132. Chem. Zentr., 1919, 90 , IV., 937. 

A TAU from a Control German lignite, obtained in 
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a producer with separate ducts for the distillation 
gases and tar vai>our8 On the one h|ind and the pro- 
ducer gas on the other (op. Fischer and Gluud, this 
J 1919, 4^ a), contained only 37% of water, and 
less than 0*1 % of matter insoluble in hot benzene. 
Subject^ to fractional distillation with super- 
heated steam it gave similar results to those ob- 
tained with low-temperature tars from lignite (see 
preceding abstract); the yield of viscous oils j 
possessing lubricating characters was about 18%. 

- J. H. L. : 

Lignites: Behaviour of low-temperature tar from j 

bituminous and iion-bituminovs when dis- 1 

tilled under ordinary pressure. W. Schneider. 
Ges. Abhandl. Kcnntn. der Kohle, 1919, 2, 133 — 
144. Chem. Zontr., 1919, 90 , IV., 937. 
Low-temperature tar from a C(iiitral German I 
bituminous lignite, having a setting point of 38° C., I 
was distilled at the ordinary pressure under differ- I 
ent conditions, ui^., from a retort in which the ! 
uiimurs escaped rapidly from the heated space; ' 
rapidly from an iron still in which the escaping ; 
vapours would bo moro exposed to heat than in 
the preceding ciiao; and very slowly from the same 
still.- The setting points of the distillates in tho 
three cases were 24° — 25°, 15°, and 0° C. r<‘spoctivcly . 
Substantially similar results were obtained with a 
low-temperature tar from Rhenish lignite. The 
breakdown of high-bmling constituents into lower- ; 
l>oiling pro<luctvS could probably l>e carried even ! 
further, but there is a possibility that with very 
slow distillation condensation of unsaturated com- 
pounds to high-molecular substances might also , 
occur.- .1. H, L. 

Lignite tar oils; Vi oduction of viscou.s oils from 

non-viscous hy heating in an autoclave. W. 

Schneider. Ges. .Abhandl. Kenntn. dor Kohle, 
1919, 2, 115~ 150. Ghem. Zentr., 1919, 90, IV., 
940. 

Tiir high-boiling fractions (above 250° 0.) obtained 
by a single distillation of low-temperaturo lignite : 
tar can be rendered more viscous by heating for 
.several hours at 300° C. in an autoclave, and their : 
bromine absorption value is diminished at the same 
lime. Tho thickened oil still contains nnsatnrated 
compounds even ufL'r heating for 84 hours. The 
change is due not to oxidation processe ?, but pro- 
bably to polymerisation. — J. H. L. 

Co(d-lar a'ui its constituents; Thickening of low- 

temperature F. Fischer, W. Gliiud, and 

P. K. Bi' uer. Ges, Abhandl. Kenntn. Kohle, 
1919, 2, 222 235. Cbem. Zentr., 1919, 90, IV., ^ 
934 -935. (See also this .1., 1919, 492 a, 942 a.) 
T<ow-temi)(:rature tar and various fractions thereof, 
e.g., the fractions Imiling below and above 300° C., 
the plmnolic constituents, and the tar deprived of 
phenolic substances, were heated under pressure in 
contact W'ith “ steel wool ” in an autoclave at 
320° C. for two successive periods or 3 clays each. 
After this treatment the tar itself, and the hydro- 
carhon.s eontainod in it, showed a higher viscosity 
and density and a higher setting point than before. ; 
Tho phenolic constituents thiekenod more rapidly ' 
and to a greater extent than tho hydroearbon.s, 
giving products resembliug pitcli or asphalt. It : 
is possible to transform the hydrocarbons of low-- 
temperature tar into viscous products having the | 
characters of true lubricating oils. Where phenols j 
are also present the asphait-liko substances formed | 
remain dissolved in the ,ils, hiit in the event of i 
this condensation of the phenolic constitiionbs being j 
incomplete there would remain a possibility of ^ 
further tliicrkening taking place if the products ! 
were employed as lubric^ants at high temperatures. 

To producje heat-stable lubricants it would there- 
fore appear advisable to remove the phenols in 
spite of the highly viscous products to w^hich they 
give rise.— J. H. L. 


Light petroleum and paraMn from coal; Production 

of , Low temperature tar. F. Fischer and 

W. Gluiid. Ges. Abhandl. Kenntn. Kohle, 19l9, 
2, 296—342. Chem. Zentr., 1919, 90 , IV., 881— 
882. (See this J., 1919, 564 a.) 

The light fraction of tho tar oil from Minden coal 
can be obtained almost w ithout attendant evolution 
of gas by distilling the coal at 240° — 2iS)° C. It is 
a clear green ffuoreseent oil of sp. gr. 0*763 at 
20° C., and bromine-absorntion value 4*4, and tho 
yield is 0*35% on the coal. The loss on acid and alk^i 
washing is extremely small. 6.5 c.c. of tho product 
gave 2() c.c. of colourless spirit at 40° — 100° C., 
sp. gr. 0*700, bromine value 2*5, ajid 36 c.c, of a 
fraction 100° — 190° C., sp. gr. 0 78^3, and bromine 
value 6*8. It consi.sts of paraffins mixed with 
naphtheno,s and compounds poorer in hydrogen. 
The small bromine values show that the products 
differ from those of low-temperature carbonisation 
carritnl to completion. As the Minden coal belongs 
to oiKi of the newer formations, the existence of 
these liquid hydrocarbons is charaetcjiistic of the 
earlier .stages of coal formation. Tho oil here 
described resembkvs closely another which had 
exuded from a coal seam. The csscmtial difference 
bctw'cen the lo\v-temi>eratiiio tars from coal and 
from lignite is that the former are liquid and the 
latter semi-solid. Coal contains liquid paraffins 
ready formed, while by extraction only solid pro- 
ducts are obtained from lignite, and these appear 
also in its low’-temperatr.re tar. Tlie low-tempera- 
ture tars from gas coal and Saxon lignite on re- 
distillation show a progressive fall in viscosity and 
setting point. In the practical recovery of such 
tars from gas piodiiwns it must therefore be 
possible to pr(q)iire tar of any desired viscosity and 
setting point. Hy working at temperatures below 
600° C. and condensing all constituents liquid at 
the ordinary temperature, the tars wdiich are least 
de(ompos<^d arc those with the highest setting 
point. In these tars no great proportion of pre- 
forme<l lubri<;ating oils is present, ])ut transforma- 
tion products, the result of heating in presence or 
absence of catalysts, have the character of lubri- 
cating oils. Jones (this J., 1917, 3) states that 
naphthalene appears in tars only above 750° C., eo 
that its preH<>n<e in tar is proof that the latter is 
not a true l()W’-tem})erntiire i)roduct. — H. J. H. 

Lamp oil fraction of low-temperature coal tar; 

Liquid paraffins of — . F. Fi.soher and W. 

Gluiid. Ges. Abhandl. Kenntn. Kohle, 1918, 3, 

:19 15. Chem. Zentr., 1919, 90, IV., 882—883. 

The fraction 200° — 300° C, of a low-temperature 
tar from a gas coal (Lohherg) was treated with 
acetoius to remove acid and basic components and 
cooled to -.50° to -70° C., whereby a mixture of 
paraffins w'a.s separated which, at ordinary tempera- 
ture, w'as a liquid, light pink in colour, with a 
Ifluo tluoreswiico. The product was still impure 
and fallowed greater optical activity than the 
original oil. Further purification with concen- 
trated and fuming sulphuric add gave a colourless 
oil boiling from 150° to 3.36° C., which was 
apparently composed of paraffins in the range 
G,oHj 3 to The yield was at least 7*7% of 

the fraction 200° — 300° C., and 1 to 1*5% of tho 
original tar. Tho fraction 200° — 300° C. of a low- 
tomporaturo tar produc-ed on tho largo scale, 
piirilied by concentrated and fuming sulphuric 
acid, gave 9*4% of liquid paraffins (1 — 1'5% on the 
original tar). — H. J. H. 

Vucl oil and lamp oil (solar oil) from coal ; Produce 

tion of . W. (iluud. Ge.s. Abhandl. Kenntn. 

Kohle, 1918, 3, 46~t)5. Chem. Zentr., 1919, 90 , 

^ IV., 883. 

The fuel and lamp oils obtainable from coal were 
Investigated by distilling up to 300° C. the low- 
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temperature tar prepared from a gas coal 
(Loliberg), lignite tar from Riel>e(‘k’ftche Montan- , 
werko, and an ordinary gas tar. The phenols 
were removed, and after a double washing the 
residue wa-s distilled and eolleeti'd in fractions. 
Lamp oils of tho range 1500—310° C. were 
in yields .as follows : — Low-tempera turo tar, 18 8/. ; 
lignite tar, 30‘2/ ; gas tar, IG’2/. The 
crude products up to 300° C. were 33 0 /, 4/ /. , and 
25% respectively. Cor respoudmg tractions ol the 
low'-temperature tar and the lignite tar seemed to 
be identical, especially the solar oil fractions, which 
agreed in colour, specific gravity, ultimate analysis, 
calorific value, viscosity, etc. The .solar 
tion of the coal tar, with sulphur content 0 17, , 
seems to be the purest fraetiou and probably a mix- 
ture of iiaratlius. naphthenes, olefines, and higlici 
aromatic livdrocarhons. The oils irom gas tar wore 
very difierent in composition, calorihc value, and 
npcK^fic gravity. Tho solar oil fraction of low-tem- 
perature tar is distinguishe<l by a small conkmt ol 
iiiisaturated compounds. — H. J. H. 

Low teniperafurc for from liuJiite: ChorartrnfitH' 

differenve befirecn out! (dher f,' 

Fischer and W. Schneider. (Jes. Ahhandl. 
Kenntn. Kohle, 1!)18, 3, 200-212. Chem. Zentr.. 
1319, 90, IV., 883- -881. 

Low' tempcr.ature lignite tar d(K\s not dift’er greatly 
in composition from the product oblaiiKMl in the 
normal process, whereas low-tempeiaituro coal tai 
differs materially from gas tar. The aittercmes 
with the lignite tars are (iuantita.tive rather than 
uualiUtive. It is not yet possible to lav down 
general characteristics of the tars trom difierent 
lignites. Contrary to tho experience with eojd tars 
(this J., 1919, 941 .\) the si)ecifir gravity ol the tar 
after removal of phenols is nob ‘■‘‘aracterisiic ; tlie 
fiame is true of the re-sidue on distillaiion^to 3UU 
C. A rapid test may Ix' made as follows : — oO grins 
of tar is dissolved in 190 e.c. ol hot Ixm/.ene, filtered 
hot, and wa.duxl with hot ixurnme. The iKUizene is 
distilled otf and 20 gnus, of the residue is Btirre<l 
with 20 e.c. of light petroleum spirit (b. pt. 3o -■ 
<35° C.), filtered through a taiasl tilter, washed with 
20 CO of tlie same solvent, driinl at lOtt C., and 
weighed. Low-tem|>era.ture tars from various 
lignites gave more than 30/; of product insoluble 
in wtroleiim spirit. Other lignite tars gave less 
than 10 ^ The pres<Miee of napbtlialcne in a ligniU' 
tar i^hows that it is not a l<>w-lem|H*raturo product. 
Lignite tars are distingaishe<l from coal tars hy 
their consistence (Fischer and Oluud, pre(e<ling) 
and methoxvl content (Fisc.her and Iropsch, this 
J., 1919, 523 a).— H. J, H. 


JSf if ro~rom pounds: Uediicfiou of nromnfic - by 
stannous chloridt' and hy tUnnoos chloride, uad 
their volumcfric esfimafion. I). llorentin and 
H. VandenlKM'gho. bull. So- , ('h)m., 1920, ^7, 
158 — 106. 

AVhilst the metliod devcrihed hy Dnu^c (this 3., 
1919, 247 a), using ntanuous chlorule as the 

reducing agent, gives satisfactory results with most 
aromatic nitro-conii)oiinds, the authors tnid that 
wdth the three mouonitrotoluenes, in particular 
o-nitrotoluene, the .v'sults obtained are too low. 
They recommeml the use of titanous chhuide m 
plac^> of stannou.s ihlorid<>, the exetsss titanous 
Siloride being titrated into a kno.wn volume ol a 
standard ferric salt solution, uMng ammonium thio- 
cyanate as an indicator. The lesults arc accurate 
w’ith all the nitro-comiHiunds (xamincd, except 
o-nitrotoluene, which gives results 3% 

Lenefions of calcium hydride. Reich and Serpek. 
See V^II. 

Electrochemicid oxidation of he nziddchyde and 

henzoic WinVif-rti* Ann TTlil. See JVA.. 


IV.-COLOURING HATTEBS AND DYES. 

2 - Nitro - 4 - cyaituhe n zold ehyd e n'ud 0.6^ - dicyano~ 
indiyo. 8. Reich and L. Lenz. Hclv. Chim. 
Acta, 1920, 3, 144-157. 

2-NiTuo-p-ToiirNiTRTLK, coloutlesH .shilling needles, 
m.pt. 107° C., is prepared from 2-iiitrtx2^-toluidine 
bv a modification of the metliod of Nieincntowski 
and Xoves, and is converted hy p-nitrosouiethyl- 
anilino in alcoholic solution in the presence of 
sodium carbonate into 2>'diinethyhimin(>pheriyl-2- 
iiitro-4-cvanophenylazomethine, 

NhCnil)/C,H/N:CHC%H,(CN)(N(\), 
almost black needles, m. pt J^^2‘5°— 183 C. 
(decomp.), whi<h is hydrolysed by hydrochloric 
acid yielding 2-nitro-4-cyanobenzaldehyde, red 
needles; m.])!. 110° C‘. When the aldehyde is 
dissolved in acetone and treati'd with diluto 
siKliuin hydroxide solution, O.b-dicyanoindigo is 
dei)osite<l as a bluish-violet powder with metallie 
lustre; when heated it dw's not sublime but de- 
composes with evolution of reddish-violet vapours. 
After reduction with sodium hydrosulphito it dyex 
w(»ol and cotton from an alkaline bath in reddish- 
purple shade.s w'hieh bc'come bliu' lyith a tinge of 
violi't oil exposure to air, oxidation proceeding 
mor(' slowly than with indigo. The shades are fast 
to light mid milling. (8ee I'urtlier J. Chem. Soc., 
1920, i., 255.) H. M . 

■Imfiae; Oxidation of Amine oxidation. I. 

8. Coldschmidt. Her., 1920, 53, [aj, 28—14. 

Thf, author holds the viewy that there are twa) 
initial iiroducts of the oxidation of aniline, accord- 
imr to the conditions. Agents which readily yield 
atomic oxygen, such as Caro’s acid or hydrogen 
peroxide, produw aniline oxidi*. which (hang^ into 
plienylliydroxylamine and then gives iiitroso- 
henzmie, nitrolKUizcnc', azohenzem*. and azoxy- 
hciizciie. Aniline oxide or jihenylhydroxylamiiie 
cannot account, howawer. 

benzoiiuinonepiienyhli-imme, C,14.', iN ‘ ’ 

and .subsixpicntly of Kmcraldme, Aniline Black, 
etc. Ciidcr conditions which lead to theses products 
the initial stag<' is represented by tho hypothetical 
radicle, C/ll.N:. This may, for example, 
polvnu'ri.se to azobenzene or benzo-(iuinoiu‘phenylcii- 
imiiie. tlie first demonstrable products of the oxida- 
tion of miiliue by alkaline pcrmanpinate or hle^h- 
im-- powder, or polvmerise to Kmeraldino. J no 
as.rumption is based on the fact that a/o-compounds 
and qiiinonearyldi-imines can be isolated when 
aniline, and es|x‘cially xylidine, cumidine, or annno- 
dureiu* are oxidised by lead peroxii e, and is con- 
siderabiv strengthened by tlu^ fact that mixed azo- 
compounds and mixed quinonearyl-di-imines are 
pnMlufMxl wlu'u two amines are oxidised together. 
(See further, J. Chem. Soc., 1921), i., 226.) 

— J .1^, V\ • 

Qninone-imide dyes. XU. Absorption spectra of 
some cyofio-acridine and rya nopyron me dyes. 

Kehrmann and M. Sandoz. Ber., 1920, 53, [»], 
(3;j — (3t5^ (Compari' this J., 1918, 361 a.) 
AiisoiiCTjov curves for tl.ia e .sets of comparable dyes 
are reproduced, showing that tin* replacement o 
the trivaleiit nitrogen atom in satra.mnes and 
azoxine.s by the group X’-CiN has practically no 
clfect on the colour. (See turtlicr, J. Chem. Hoc., 
1920, ii., 142.)— J. C. W. 

Coloured suh.stunces; Determination of the con- 

slduiion of from their absorption speefra 

II F. Kehrmann and M. Sandoz. Helv. Chirn. 
Acta, 1920, 3, 104--1U. 

Alcoholic solutioms of phenazinc and amino- 
phenazine are almost colourless and orango re- 
spectivelv, whilst similar solutions of «yra. and 
2.3-dmminophciiazine aro pale yellow and very 
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lijzht yellow; this is in accordance with the author s 
ihcorv that tho introduction of an ammo group | 
in tlic »om-position to the nitrogen of quinoiic- 
imiiK'M or in the same position with resect to the | 
nictliano carbon atom of triphenylmethane has a j 
hvpsochromic or bathochromu; mlluenco which 
acpends on the basicity of the group into which it 
enters. The introduction of tlie first amino group 
into phenazine considerably increases its basicity, 
hut this is not the case with the eecond pnip. 
I’henylaU'd derivatives of phenazine are slightly 
monV n'ddish than the corresponding non-phenyl- 
•ited compounds, but are chielly noticeable for the 
increased intensity of colour effected hy mtroduc- | 
iion of the phenyl-group. In general, tho absorp- 
tion curves of the hasi's do not presmit any sti iking 
anomalies, and tho authors iherefort*. attrihuto to 
Ihem the ortho-quinouoid strueture of pheiiazino 
itsi'lf. Mono- and di-aminophenazines when dis- 
solved ill fuming sulphuric acid have very similar 
absorption sjiectra, and appear to have the 
orthoipiiiionoid structure. When, however, the 
solutions are gradually diluted with concentrated 
sulphuric acid, the ‘hloo<l-red colour suddenly 
changes to green, probably owing to hydrolysis. The 
authors asi'ribe tho para-quinonoid constitution to 
the di-acid and mono-acid salts as well as to the 
grwn tri-acid c-ompounds. The ultra-violet spectra 
of th(' bases and of the mono-aeid salts havci 
been examini'd. With the foruK r, an absorption 
band is invariably observed which liccomes pro- 
gressively disphu'od iowai’ds the visible violet as tbe 
cbromog<'u becomes more Iiiglily substituted, llu^ 
iwation of tbe aniliiiu-groups, wliicli has such a 
marked influence on tile ])osition of tlie bauds in tb(^ 
visible sjun lrum, a])|)eais to have no eft'c<.:t on the 
position of tlie baml in tlie ultra-violet. Isomeri</ 
substance's with ('(lual molecular weights appear to 
give snjx'i'posiihle spectra in tile ulti'a-vioh-t. 

— H . AV. 

Oiilio-iiiiiiioiics: Arlinii uj on 

- - /. y,iii)ifli<>-i\-inirni,l!>i.rjnr. K. Stahr- 

foss. He Iv. ('him. Ae ta. J!»20, T ITI- 
(^-A:MiNe)Tnie)i'HKNoi- hydreichleniele' reacts with j- 
iiininevl .‘i-naplitlioquiiiemc in lioiling 80 acotie- 
acid seilutiem with the' I'onnation of i aphthevfj- 
jihcntli iazine' hyelreichleo ielc. a cnoce(lat<‘-brou n 
leowdcr whie h is stnhle' in air anel readily seilnhlc 
in wate'i'. dlu* fre'e' liase' is an unstahle yclieiw 
suhslance\ [<'~o constitution eif wliich follows frenn 
the e eiiivcrsiejn of the hydroe liloridc by cone'e'ntraiod 
sulphnric ae-id intei a iiaphtliophcnazthione' ideoitie al 
with tluit formcel from (/-aniinothioidicne)! and 4- 
hydroxynai»litho(niinone'. ■ 11. AV. 

Jlhinfo n mrs. (iriiiiae hi r. 1 le'lv. .(’him. .Vela, 

11)20, 4, 1A2--Ki:i. 

In the* eixielaiieiii eef ihoel.in i lie (ei ^.<'neki’s Rlioela- 
nine Heel witli ferric chloride the* imine>-hydroge>n 
atom of rlieielaniiic is not afTeetcd, sinec N-substi- 
inted rhexianiiie's, such as N-nhciiylrheielaninc, also 
yie-ld reel dye'S uiielcr suitalih* cemditions. On tin* 
other liand, iM'nzylide'iu'rlmelaniiu'. is not cliaiige'd 
by fefrie* clilejiide*. sei that tho presence* of a Irc'c 
met hyicne-group ajiiie-ars essential to the produc- 
tion eif a dye. .Alkylidcne'rbodanifies rcae't witli 
aniline and phenylliydrazi to yield the eeirre's- 
poiiding anilides and pln'iiylbydrazones, the sul- 
phur of tlu^ tbio-keto group kung remov<*d as 
hydrogen sulphide. Sincev anilines is comjiaratively 
readily removed from these anilides, they can be 
employed for condcusing tlie rhodaniin! mok*ciile 
with compounds containing a reactive methylene 
group; in this manner, hcnzylideiierhodaniiie- 
anilide can bo condensed with a second molecule of 
rhodanine to yield tt->benzylidene-o-rhodanaI-/x- 
rhodaniiic. Reaction with aniline or phonylhydr- 
azine pro<*eeds in a totally different manner with 


rhodanine.s, such as N-jihcnylrhodaniuc, which 
contain the free methylene group ; in this caso, thfe 
sulphur of the thio-k(*to group remains unaffected 
and comphto fission of the rluKlanino ring occurs 
with the formation of thioureas or thiosemicar- 
hazides, reaction occurring so readily that the pro- 
cess is conveniently used for the prejiaration of the 
latter ehes of suhslaiices. (Si i' further •) . Cheni. 
Soe., 11)20, i., 2o2.)— H. W. 

I ]*hloro<n'elo[}ltenont\ K. R. Sen and P. Ck (Ihush. 

' Cheni. Soc. Trans,, 1920, 117, 61—04. 

On heating phloroglucinol with glacial acetic acid 
and zinc chloride, a yellow crystalline compound 
is obtained, which is a pyran derivative produced by 
the comhinalioii of two molecules of tno initially 
formed iililoroacctojiliciioiie. On boiling this 5.7 
dihydroxy - 2-o-o-p-trihydroxy phenyl - 4- methylene - 
’ 1. l-benzopyran with 10 , sutlium hydroxide the 
hcU'rocyclic ring is broken and jililoroacctophcnono 
regenerated. It forms white crystals, m. pt. 284° — 
i 28.')*^ C., and gives a pheiivlhydrazoiK* which decom- 
1 poses at 247°- 210° (A— (j. 1<\ AI. 

]>ifps and vfast A'on Kulcr and Florell. 

i Nee XVIIJ. 

! 

1 ('olonr Uthes, Rrcnm'r. Nee XXI II. 

I J^ATKNTS. 

! J* tjr<\::idt’~a nth rone Yplloir; Ift'fiL'ativcs of . F. 

SiiigiT and A. Holl, Olfeiibacb, Oermany, Assig- 
nons to Choiiiical Foundation, Inc. U. S. Pat. 
1.429,4.T), ;i.2.20. Appl., 24.9.15. 

i Skk Fug. Pat. 11.104 of 1915; this J.. 1916, 1104. 

i Nidp/iur dijf : lUne and prorcas of vianufactur- 

intf saiiK’. Ji. A. F. Haas, Assignor to Soc. Anon. 
I'Air i:i(|uid.'. Paris. l^S. Pat. 1 ,429,898, 4 2.20. 
Aiipl., 5.8.18. 

Sm; Fng. Pat. 118.104 of 1918; this J.. 1919, 676 a. 


V.-FIBBES; TEXTILES; CELLULOSE; 
PAPER. 

('rIhdo.K('; Hidfinij )citli Ifftizcne vnder 

jur.'isnrc. F. Fischer and AV. Schneider. G©«. 
Aldiandl. Keniitn. Kohle. 1919, 3, 287—300. 
Cliein. Zcnlr., 1919, 90, lA"., 879. (vSee also 
Fischer and Xiggcinann, tiiis ,1., 1919, 494 a; 
FiM licr and Kleinstiii k, p. 218 a.) 

Ckm.i i.osi', heated with lionzeno under pressure at 
250° 260° C. is gradually di'composed, with the 
fiinmition of water and products dissolved in the 
honzeiie, hut searev'l.v any gas itroducts. The de- 
composition priKlucts are about 6’;^ greater in 
amount than tbe normal yield of tar on dostructive 
distillation. They are dark-brown viscous liquids, 
;nid about 90% is soluble ill alkalis. On acidihea- 
iion tlie solution deposits brown flakes (47‘5%). 
The bulk of the extract is insoluble in light petro- 
leum spirit, soluble in cold chloroform, and almost 
eoniideU'ly soluble in cold aleohol. The prc '0nc<3 
of water accelerates the process of extraction and 
improves the yield, 'rims a double extraction of 
[ drv cellulose by dry lM'Uzt*iU' gave 2 of products, 
of air-dry cellulose (5’4% HAl) d’4%, and in pre- 
sence of water 12%. Ry protracted boating of air- 
dry (’cllulose with benzene under pre.ssiire a yield of 
12% is also attainable. — H. .1. H 

Paper tediraj; lieporf on . F. C. Clark. 

Paper, 19l'9, 25, 693—699, 739-743, 777—780, 
829—831, 877—879. 

This is the report of tho Committee on Paper Post- 
ing presented to tho Technical Association of tho 
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Pulp> and Paper Industry (U.S.A.). Tlie teste are 
considered under the heads of microscopical. 

, physical, and chemical, and selected methods and 
apparatus are describe. Microscopical examina- 
tion relates principally to the fibres, their nature, 
proportions, and condition of boating; it comprises 
also the identification of the starclios and siajcks in 
the paper. Physical tests comprise the following : 
Area, weight, bursting strength per unit area, 
thickness, bulk or thickness of a number of sheets, 
folding endurance, tensile strength, elongation at 
rupture, absorption, opacity, gloss or glaze, trans- 
lucency, degree of sizing, retention of loading, 
breaking length. Chemical tests include per- 
centage of ash, identification of loading, percentage 
of paraffin, sizing inatcrinl, coating material, pro- i 
sence of ac'ids, free chlorine, etc. A chart is given 
illustrating the relationships of the various tests 
to each otlier in the determination of the quality of 
the paper. — J. F. B. 

Sulphite spirit niatnifacfu re : Injluenee of the 
design of the digester fUtiugs on the q\iantit\j of 

leaste liquor f(tr . A. 1). .1. Kuhn, AVocli. f. 

Papierfab.. 1910, 50, 2.‘U0, ‘2d91. 

Chem. Zontr.. 1019, 90, IV., lOlfi. 

In sulphite pulp mills uhich work up tlieir waste 
liquors for the mamiluciurt' of spirit it is very im- 
portant to have the correct proportion of fr<*sh 
liquor to the quantity of wood and to employ a 
liquor which is rich in free sulphur dioxide. The 
ratio of liquor to wood depends upon the method 
of digestion, the specie.s and the moisture-content of 
the wood, so tliat the quantity of w'a.sU^ liquor may 
show vari.ations ))ctwe<>n 5 and 10 cub. in. per ton 
of cellulose. ^i'be digestion itself proceeds most 
favourably wdieii the fjroportion of free sulphur 
dioxide is at least 70 — SO /' of th(‘ i dal. A li(|Uor 
rich in free acid increase's the yield of sugar and 
alcohol. The digestion must he stopped when tlie 
concentration of sugar in the liquor has reached its 
maximum, because tlie sugar which has been formed 
then undergoes a gradual decoinpo.sition. More- 
over, the use of a litpior of high concentration effects 
an ^onomy of sulphur and stcani and a higher 
efficiency in the digester with uniform results in 
the product. In order to obtain the maximum 
quantity of waste Ii(|Uor, the <lige.ster must be 
drained under pressure. By blowing off under a 
pressure of 4 — 5 atm. the cellulos(‘ retains only 
4 cub. m. of liquor per ton, whereas wlien blown off 
under 2—3 atm. the pulp retains .')‘25 cuh. m. per 
ton. It is also advantageous to intrcMbne hot water 
on to the pulp under pressure, because in this way 
the water displaces the spent liquor, whereas the 
introduction of water without pre-ssiire merely 
results in the dilution of tlie spent liquor. The 
spent liquor coming from the digester und(*r high 
pressure should 1)e cofidneteil to a pressure relief 
vat, where a powerful evolution of sulf)liur dioxid4* 
takes place, and thi*^ ga.s neiv lx* r<‘<rovered for us<' 
in the preparation of fresh liquor. ,1. F. B. 

Extraction of rrgpfohlr tissues v'ith henzene. 
Fischer and Klein.stiick. See Jl.\. 

Svlph it e-cell id ose in tanning rrfracts Knowles 

See XV. 

Patknts, 

Impregnating yarns and falnies of paper; Process 

. O, Ruff and P. Praetorius. Breslau. 

Ger. Pat. 3^1,926, 21.3.17. 

Aqu£OU 8 solutions of phenols with form.aldehyde > 
and alkali are heated together, hut not long 
enough to permit of the separation of insoluble pro- 
ducts, and are then used for the impregnation of i 
paper materials. By heating the latter further * 
insoluble condensation products arc formed. To i 
add to the strength of the fabrics a further treat- j 
ment with f(M*itiaidehyde may be used.— H. J, H. 


Fibres suitable for spinning from' rushes 

C' Jiinsen*'); Production of . Deutsche 

Typha-Verwertungs-Ges.m.b.H., Charlottenburg. 
Ger. Pat. 308,565, 20.2.18. 

The bundle of fibres composing the rushes is disin- 
tegrated by a preliminary treatment with hot 
water, steam, cither under pressure or not, or ex- 
tremely dilute alkali, and then by the action of n 
strongly. corrosive reagent, such as dilute caustic 
s(^a, which removes tno tissues binding top;othor 
the threads. The useful fibres are found in the 
outer parts of the plant.— H. J. H. 

Textile fibres; Production of . V. Wilke and 

L. Schorsch, Bielitz. (Jer, Pat. 314,176, 6.1.18. 
Int. Conv., 25.1.17. 

Foil the preparation of textile fibres from nil kinds 
of vegetable matter — loaves, stalks, tendrils, etc., 
from the silk cocoon, and from spinners’ waste— the 
raw material is treated w ith soap-makers’ spent lye, 
with or without the admixture of alkali and/or 
other substances. The soap liquor dissolves or con- 
verts into soluble form the pectins (incrusting sub- 
stances) without attacking the fibres. The dissolved 
imitter must he removed by washing in a current of 
water or by boiling in W'ater, followed sometimes 
l)v w'asbing in dilute acid to soften the material. 

-H. J. H. 

Paper; Process for producing sewing or hasting 
thread from — — . Volnvinklcr Papier- u. Salicyl- 
Pcrgamentpapier-Industrio, Vohwiiikel, Ger. 
Pat. 314,490, 16.4.18. 

Packh threads of suitable strength are impregnated 
with a mixture consisting of paraffin or stearine, 
linseed oil, mineral oil, and varnish, and afterwards 
drawn between corks to remove the excess. 

— J. 11. h. 

Yarn, ribbons, fibres, webbing, etc.; Machine for 
treating articlrs such as - with liquids. A. 
S<‘hmidl, Charlottenburg. Ger. Pat. 314,721, 
2.3.18. 

Tjik material is drawn horizontally iji series 
through the liquid contained in a tiir of shallow 
boxes one alx)vo tlie other. The liquid is fed 
evenly into the lop box and gravitates dow’nw’ards 
from box to 1 m)x al’U'r traversing each from end to 
<*11(1. The material may pa.s.s in the same dirwtion 
as, or in the opposite direction to, the current of 
li(iui(l. I'he arrangement has the advantage over 
(h‘ef> baths through whieli tlx*, material is con- 
ducted vertically that only a small quantity of 
li(|iiid is reiiiiiif'd, and that the heat lossc's are low 
when a hot lifpiid is used. H. .1. H. 

Siilphitr fibre; Proerss of )aa n u faetin ing and 

recovering sulphur dioxide. J. P. V. Fagan and 
H. G. SiHxir (Assignors to Brown Co.) and R. B. 
Wolf, IkTlin, N.Ii' C.S. Pat. l,327,Gf)6, 13.1.20. 
Appl., .30.4,18. 

Duking the last portion of the cooking operation 
th(* gases and vapours which are usually blown W'ith 
tile digester contents into tlx* blow' jiit are blown 
into a condcns<'r from the top of the digester and 
the sulphur diujyde lecoianed — L. L. 1^. 

Shaw, hay, xsood, eir.; Treatment of by 

boding or .steaming with reagent, s. K. Hauss, 
Osnahriick. Ger. Pat. 298,86,3, 1.1.16. 

Thk material is treated in a boiler wdth a suitable 
ivag(uit in prosenee of air, oxygon, or a substance 
yielding oxygen, c.g. hydrogen peroxide. Economy 
of time and reagent are thereby attained.— H. J. Hi. 

Cellulose from slightly lignified plants; Manu- 
facture of .. M. Liiders, Magdeburg. Ger. 

Pat. 301,716, 30.8.16. 

Matebials such aa jute, manila, bullrush, typha, 
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flax straw and flax waste, hemp straw and hemp 
waste, nettle straw, etc., are digested in a closed | 
vessel under pressure with a weakly acid mag- j 
nesium sulphite solution, which, according to the 
degree of lignification of the material, may contain : 
up to 90% of its sulphur dioxide in the combined 
stute.-J. F. B. 

Cellulose; Process for the production of from. 

moss or peat h]i heating with dilute acids. C. F. 
HildebrtnuU, Hamburg. Gcr. Pat. 314,712, 

22.12.17. i 

Moss or pcaL is digested with dilute acids at a 
temperature below 100° C. and under atmospheric 
pressure, without subsequent treatment with alka- 
line liquors, and the process is arrested before sac- . 
charification commcncc^s. After washing, or 

partial or complete neutralisation, the cellulose 
obtained may be employed as fodder or for the 
prmluction of paper, nitroc'cllulosc, etc.--J. H. L. ' 

Coating 7 naterial [from viscose]. J. H. Young, i 
Assignor to Asprornet Co., Pittsburgh, Pa. U.S. i 
Pat. 1,327,933, 13.1.20. Appl., 11.9.18. 

Viscose is mixed with a soluble soapy material, the , 
mixture having a lower surface tension than tlu* 
viscose alone and being capable of spreading evenly 
over and firmly adhering to a sticky surface. 

— B. V. S. 

Viscose solutions: Preparation of improved, more 

stable . R. Linkiruwcr, Barby, and H. 

HoyerJiiann, Hanover. Ger. Pat. 312,392, 17.11.17. 

Viscose solutions are treated with siihstances whi(;h 
(lontain amide or imido groups or are capable of 
forming such groups. Suitable substances are: 
Urea, derivatives of ur<‘a, eyanamide, dicyano- 
diamide, guanidine and its derivatives, acid amides, 
Jirethanc, cyanates, thiourea, mustard oils, and 
condensation products of the above substances wdth 
aldoses. The viscose solutions are thereby rendered 
more stable and remain suitable for spinning for 
several weeks; the threads are characterised by 
good strength, but ar<^ sensitive to the action of 
wab'i’ when they have been precipitated in a coagu- 
lating bath Containing formaldehyde. — J. F. B. , 

Films and celluloid 'j)lat€s: Production of - - 
Doutsclie Ccllnloid-Fabrik. Fileiihurg. Gcr. Pat. 
314,119, -’.1.1. 17. 

NiTROCEi.ia nsK, <’itlu'r dry or dehydrated hy 
aleoliol, is dissolved with a g('latinising agent in 
iiloobol and rolled out to plates of small thickness, 
which aie dried and treated with anhydrous sol- . 
vents. Exclusion of every trace of watcT adds to 
mechanifal stia'iigtli,- H. J. 11. 

Paper, papie r-maidic , and the like; Pi ejmration of 
pul]) or fibrous material for the 'iiauufacture of 

. I/. H. Skinner, London. Fng. Pat. 

137,100, 30.12.18. (Appl. 21,790/18.) 

FiauKH of a silky nature art* obtained from the tree 
mallow plant or fiom the tree mallow grafted or 
budded on to the stalk of a Jerusalem artichoke or 
sunflower. The stems are collected in the late 
autumn, preferably after frost; thev are chopped, 
boiled with water for about eight nours, and re- 
duced to pulp in a beating engine. — J. F. B. 

Papcr-makinff [from wa^^^e paper]. C. T. Crocker, . 
Fitchburg,' Mass. U.S. Pat. 1,320,849, 30.12.19. 
Appl., 21.10.18. 

A coNTiNiTOtis stream of pieces of waste paper is 
subjec^tod to the action of a hot alkaline solution by 
causing each oncoming piece of paper, as nearly 
separate as possible, to be submerged in and moved 
through the solution, to facilitate .the exposure of 
its surfaces to the action of the solution for tho 
purpose of removing or neutralising the ink or 


other material fixed to the surface. The pieces of 
paper are then removed from the solution andJreed 
from the major portion of tho adherent liquid, 
exposed to the air to cool, and trea^ in a wasning 
machine. — J. F. B. 

Paper; Sizing of . (). Ruff, Breslau. Ger. 

Pat. 307,694, 19.1.18. 

J’liE paper pulp i.s first made neutral or alkaline, 
then treated with an alkaline solution of con- 
den.sation products of phenols and formaldehyde, 
and finally acidified. The finisheti paper is heated 
for about an hour at 120° C. in a drying chamber, 
or passed slowly over tho rollers of a drying machine 
heated to 120°— 140° C.—J. H. L. 

Paper or board; Process and machine for the manu- 
facture of easily folded . J. M. Voith, 

Heidenheim. Gcr. Pat. 314,641, 25.7.18. 

Webs of paper pulp made on a flat or cylindrical 
machine with an uninterrupted wire surface are 
combined at the wet press with webs made on a 
machine, the wire of which is partly covered. 

— J. F. B. 

Cleaning mafpiial; Prod uctioi> of — — from the 
waste of the paper industry. Reis mid Co., 
Friedrichsfcld. Ger. Pat. 306,461, 18.9.17. Addi- 
tion to 303,302 (tliis J., 1920, 15 a). 

Tue alkali in the liquor is partly replaced by salt, 
and the treatment is effected in the cold; e.g., the 
waste i.s treaU*d with a liquor containing 40 parts 
of caustic soda to 60 parts of salt for three to four 
hours.-ll. J. H. 

Wood pulp; Process and apparatus for reclaiming 

waste, products in the manufacture of . 

H. K. Moore and J. T. Quinn, Berlin, N.H., 
Assignors to Brown Co., Portland, Me. U.8. 
Pat. 1,326,414, 30.12.19. Appl., 13.2.18. 

Waste liquor is “exploded” (atomised) in a fur- 
nace and th(‘ disinU^gratcid particles are subjected 
to beat to (anise the evaporation of the liquid con- 
tent and the combustion of the combustible matter. 

-J. F. B. 

Cellulose, and like substances: .ippordtus for bleach- 
ing A. D. Berglind, Klostcrposscn, Nor- 

way. U.S. Pat. 1,329,824, 3.2.20. Appl., 3.6.18. 
See Fng. Pat. 111,456 of 1917; this J., 1918, 296 a. 

]'olafile solvents. Ger. Pat. 303,396. See I. 

llesinaus substances. Gcr. Pat. 314,418. See XIII. 

.]fatcrial treated with adlnlose derivatives. U.S. 
Pat. 1.327,197. See XV. 


VI.— BLEACHING; DYEING; PRINTING; 
FINISHING. 

Vueing inirlures of wool ami staple, fibre. G. 

Rudolph. Fiirlier-Zeit., 1919, 30, 28.5—286. 

Tuk staple fibre is dyed, at as low a temperai/Ure 
ns ]»ossible (50° — 60° C.), with direct cotton colours, 
wlneh can he diu/.otised and developed. By this 
me. hod shades fa.st to l)lo(}ding, washing, and mill- 
ing are produced. Tho wool is thou dyed by 
neutral wool dycvstuffs. For general fastness the 
ii.se of vat ('olours is reiommondiKl. "With many vat 
colours a level tone is obtained directly ; with others 
tho wool is dyed a paler shade, and in such caseo the 
shade is deepened by means of fast acid colours. 
For the production of shades fast to light the wool 
is dyed by means of neutral wool colours and the 
staple fibre by direct cotton dyes which can be after- 
coppered. — ^L. L. L. 
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Printing; Discharge on staple fibre nnion 

material. 0. Gauinnitz. Farber-Zeit., 1919, 30, 
286-287. 

Staple fibre is re(liioe<l in strongth considerably in 
a damp condition. To ov('rc;oino this defect nnion 
yarns consisting of 25 — 75% of staple fibre and 
75 — 25% of wool arc produced. The raw material 
woven from such yarn is singed or cropped and then 
(Tablxjd. It is then dyed with disehargoable 
colours and printtd with basic dyes along with a 
discharge for the i^roduction of fancy goods. The 
colour froni the staple fibre is more readily dis- 
eharge<l than that from llu' wool, leaving web-like 
ofFccts. - L. ]j. L. 

Colour lahrs. Bii'iiner. See X.XIIl. 

Patents. 

IHearhing an<l siinilarl g freating trxf ile fabrics aiul 

yarns in rope form: Machines for . W. 

iilorley, Bolton, and Bleadiers’ Assoc., Ltd., 
iManchest(>r. Kng. J»at. ld(j,71d, 20.2.19. (Appl. 
4229/19.) 

The material in rope form is Ld mcdianically into 
kiers or cisterns, along with a stream of licpior, 
through a hollow trunk of metal or other suitable 
material. The trunk is hinged or pivoted to a 
metal box casting or the like and receives a re- 
ciprocating motion lengthwise of the kier or cistern, 
and also a transverse «)scillating movoTnent. For 
round vessels, when desirable, a variable speed a)ul 
variable throw of stroke to the trunk may l)e im- 
parted in order to fit the material to the vessel, 'the 
feeding of the material into the kier or cistern 
along with tlie liquor insures thorough impregna- 
tion before enUuing the vessi l. f.. 1;. L. 

hlenching C()mposif ion . B. B. Kailish and T. \\ . 
Buseher, Assignors to 'riie Kadish 51anula» turing 
Co., Chicago. 111. U.S. Pat. I ,.‘-t27.:l9 1, 6.1.29. 
Appl., 11.12.17. 

The composition is obtained by mixing a lluoride, 
a hydroxiflo, and an acid sulpliate of an alkali 
metal while in a nearly dry state. -L. L, L. 

Dgeing miichim\ H. M. Dudhv, Plulad<‘l|)liia, 
Pa.^TJ.S. Pat. 1.927,290, 0.1.20. ’ Appl., 19.11.17, 
The machine conifu'ises a re(<>ptaele provided witli 
a serk^s of fibre ehambers, within cadi of whieb is 
a non-perforat<‘d core. The fibre to be treated is 
wound nj)on non-perforated hollow mcmlKus wliidi 
slide over the cores. Means arc proviileil at isuh 
end of the filire diambers for eompri-ssing the fibre 
and also means for forcing a liquid tbnuigh (he 
conipres.sesl tibre.--L. L. h. 

Dyeing machine: Skrin ~ — . H. 51. Dudley, 

Philadelphia. Pa. T.S. Pat. I., 927. 657, 19.1.20. 
Appl., 22.8.1 7. 

A DYEJNO duunher is j)io\id<-d with a rcmovahlo 
frame adapted to rarry fibre skrins, witli a 
series of forapiinous pip<*s Ih Iow the frame, and a. 
removable top eanying a s^a it sof foraminoiis piiK’S. 
Mean.s arc also provided lor removing lirjuid from 
the dyeing chamber Ix low tb<’ frame, and for forcing 
liquid through eitli**!' series ot pip<*s and through 
the dyeing chamber. — L. L. L. 

Dyeing machine. H. Dudley, Philadelphia, 
Pa. U.S. Pats (a) 1,927,658, (h) 1.927,660, ami 
(c) 1,327,662, 13.1.20. Appl., (x) 19.11. 17, (h) 
24.12.17, (c) 26.1.18. 

(a) Within the dye vessel is a series of (ores, each 
carrying an extended arm supporting a serie^s of 
annular members. The fibre to be dyed is wound 1 
u^n hollow foraminous spindles, which slide upon 
the annular members. Meams are provided for 
forcing liquid transversely through the spindles and 


through the fibre and also for compressing the fibre 
upon the spindles, (b) The machine consists of a 
vc.sscl containing a scries of fibre (chambers, each 
provided with a foraminous end and a foraminous 
jilate, which slides within the chamber and com- 
jirosse^ the fibre botwi'cn the end and the plate. 
'Flu' fibre ehamlx'i’.s arc connected by a series of in- 
wardly diverging tubes w'ith liquid chambers, and 
means are jirovideil for eontiiuioiisly jiassing liquid 
in opposite directions through the tulies, the fora- 
mimui.s meml>crH, and the fibre within the fibre 
ehamliers. (c) Tim machine eompri,«es a series of 
filin' ehamlH'rs, each jirovided with a foraminous 
sjiindlo, ujion which fibre is wound. Means are pro- 
vided for forcing liquid in either direction through 
the .'merit's <»f spindh"^ and fibre wound thereon. 

~L. L. L. 

Fabric-f real ing ilcricc. H. .M. Diidlev, Phila- 
deliihia. Pa.' T .S. Pat . 1 ,927.659, 19.1.20. Appl., 
20.12.17. 

The deviei' consists of a sc-ries of fabric ehambers 
into each of which is inserted a foraminous core 
upon which the fabric is wound. 9’h(» wound fabric 
is encas<Hl by a. foraminous cover. Mi'ans are pro- 
vicksl for elo.sing all the openings of the roro 
('xeept those adjacent to the fjilirie and for forcing 
ihe liquid through the fabric in either dirc'cdion. 

— L. L. L. 

J)gcin() device. H. M. Dudlev. Philadel})hia, Pa. 

I’. 8. Pat. 1,927,661, 19.1.20.’ Appl., 7.1.18. 

The d<‘viee eomjirisos a seric's of fabric chambers 
with non-p(*rforat(’d side walls, within caeli of which 
is a series of hollow foraminous fabric reels; the 
ufiper end of each fabric eliamlier and hollow rcc'l 
may be elosc'd, Jiiqnid chamliers ar(’ connected to 
tin' lower ends of tlu' liollow ihs-Is and to tlie lower 
ends of ilie fabrfi' ( IkuiiIm'i s, and means are pro- 
vid('d for passing li(|uid in ojijiosito directions 
tlirough the devieo and tin' fabrit‘ wound upon the 
reels.— L. L. Iv. 

Fibic-hcal imi maili i ii c . ll. 51. DiulIeV, Pbila- 

(blpbia. Pa. r.S. P.at. 1.927.669. I9.1.2(). Appl., 
19.9.1 S. 

'I’liE nnn hiiie <(in''i-,ts oi a leiejitade jn-ovidi'd with 
a scries of r('mova!)l<' Imllow foraminous spindle.s 
upon whirl) tin' fibiv wound. .Mi'ans are pro- 
vnled lor rinsing nm' end of tin' spindles, for com- 
pivssing tile lihiv in the direction of tin- axes of the 
spindlrs and ako at right angl<'s to the axes, and 
for passing licpiid in eilher din'ction from the ya- 
rrptaele to the intrriof of tin' spindles and through 
the fibre.--]., k. L. 

Uu.sin if-d jici ng mat In in . H. 51. Dudley, Phila- 
dolidiia, i*a. T.S. Oat, 1.927,7.‘)6, 19.1.20. Appl., 
22.6.18. 

9'he two (ini pI.iO's of a d\ring r('crpt acle are 
eomieeU:<l l>y a series ot sjiarrd bars rei'olvahlo 
uithin the r(‘e('pta(le, and a s('iies of foraminous 
pl.-ites extends outwards from the bars and abut.s 
njion the end jilates, tln'ir outer extremities being 
eonneett'd by reniovafifi' foruiiiinons covers, which, 
together with tin* end plat( s, form a serie.s of fidiric 
ehainhors. Means are jiroviib'd for revolving the 
tabrie ehamlKis and for forring liquid tbroiigb 
them, the eliamber.s being maintained beneath the 
liquid (luring its passage iheretliroiigh. — L. li. L. 

Woollen fabrics di/ed fast to milling; Process for 

imji roving the wearing iiu(dit!i of . L. Cas- 

sejla nnd Co., Frankfort. Oer. Pat. 903,223, 
J7.1.17. 

The dyed fabrics are treated with tannins or 
iormaldeliydo or both, or with tannins in combina- 
tion with motallic aalte. In comparing the effective- 
ness of these different methods of treatment the 



treated fabrics may be exposed to liaht and weather 
for several monina and then subjected to the 
biuret test. Those which have deteriorated most 
will give the strongest violet coloration.— J. H. L. 

Dyeing yarns and fabrics of paper treated with 
‘phenoUformnldehyde condensation products; Fro- 

gf . 0. Ruff, Breslau. Ger. Pat. 

306,447, 1.9.17. 

Thb dyestuff is added to the liquid used for im- 
pregnating the material and fixed by subsequent 
heating. Dyestuffs suitable for this purpose arc 
those which are fast and not precipitated in slightly 
alkaline baths — e.g., sulphur, basic, and substantive 
colours. As example is given the use of a con- 
densation product of crude cresol, 8% caustic soda, 
and formaldehyde, and a solution of a sulphur 
colour in caustic soda and sodium sulphide. 

— H. J. H. 

Aniline Black; Process of producing . A. 

Ehrenzweig, Hermsdorf, and M. van Delden und 
Co., Gronau. Ger. Pat. 314,660, 2.10.15. 

Aniline, a diamine, and chlorate are emplo3'ed to- 
gether with cyanogen or thiocyanogen compounds 
(containing no iron, copper, or other heavy metals. 
It is thus possible to effect oxidation of the whole 
of the aniline or diamine and obtain great depth of 
colour without ri.sk of w'eakening the fibre. 

— J. H. L. 


VII.-ACIDS; ALKALIS: SALTS; NON- 
HETALLIC ELEMENTS. 

Sulphur dioxide; Solubility of in sulj)hurie 

acid. F. D. Miles and J. Fenton. Clnun. Soc. 
Trans., 1920, 117, 59—61. 

The s<>lubility of sulphur dioxide in sulphuric acid 
diminishevs fairly regularly with incretusing concen- 
tration of the acid to a minimum value with 86/., 
acid, after whic’i a .sudden and rapid increase 
in solubility accompanies further incroaso in the 
perc’entuge strength of the acid. The solubility 
of the gas at 20^ C. and normal pressure was deter- 
miiUHl over a serio.s of concentrations from 55% 
acid upwards, und following are some of the 


results : — 


Sulphuric Grins. SO, , 

1 

Sulphuric j Orrae. SO, 

acid, , dlgsclvod in 100 

.acid, diflsolvod In 100 

jicrceut. ! gnus, of Qcid. 1 

per <5ent. grms. of acid. 

651 518 i 

88- 1 2 90 

68-9 416 1 

92-8 j 3-21 

80-2 3 12 1 

96-5 . 3-69 

86 8 2-80 1 

98-5 1 403 


— G. F. M. 


Sulphurous acid; Oxidation of by fcnic salts, 

J. Meyer. Ber., 1920, 53, [»], 77—78. 

A ciiiTK’iSM of Houben’s rc'camt inctlKxl for estima- 
ting acids and ferrous and ferric salts in the same 
solution (this J., 1920, 85 a). (See further, J. Chem. 
Soc., 1920, ii., 173.)— J. C. W. 

Iodides; Oxidation potentionietric titration of — — 
in the presence of chlorides and bromides. I. M. 
Koltholf. Rec. Trav. Chim., 1920, 39, 208—214. 
Using the poUmtiometrie nu'tlKxl prcviouslj’^ de- 
scribed (this J., 1919, 444a) iodides may be esti- 
mated by titration with potassium bichromate or, 
Iireferably, potassium bromato or iodate, in the pre- 
fwnoo of hyarochloric acid. Chlorides do not inter- 
fere with the titration, and the presence of rela- 
tively largo amounts of bromides docs not vitiate 
the results. — G. 
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1 Ammonium silicate. III. R. Schwarz and R. 
j Souard. Ber., 1920, S3, [b], 1 — 17. (Compare 
j this J., 1919, 498 a.) 

1 Ammoniacal solutions of dioxodisiloxane or mono- 
: silane, or of preparations of silicic acid from various 
sources, provided they have not been ignited, have 
: higher conductiviticsS than ammonia solutions, 
which indicates the formation of ammonium sili- 
cate*. The increment J howcv('r, is depemdont on the 
initial proportion of waten- in the in:it('rial em- 
ployed, and th(' results indicate that the (liK.solved 
silici(^ acid exists in tliree forms, of molecular 
weights in the ratio l!2!3. (See further J, Chem. 
Soc., 1920, ii., 175.)- J. C. W. 

Barium .sulphide; Action of water on . E. 

Torres and K. Briickner. Z. Elektrochem., 19JK), 
26, 1-24. 

A DOUBLE compound Ba(8H)(()H),6H30 is formed 
when barium sulphide is extracted with water at 
all temperatures up tD 100° C. This compound is 
(Comparatively stable, and under no circumstances 
can barium hydroxide Ih^ separated from the solu- 
tion by crystallisation. Those results explain the 
failun*! of many pro<x^sos put forward /for the 
nianiifaeture of barium hydroxide from barium sul- 
l)hide. (See jdso J. Chem, Hoc., Apr., 1920.) 

— J. F. S. 

Strontium sulphide; Action of water on . E. 

Terres and K. Briieknor. Z. Klektroehem., 1920, 
26, 25—32. 

Strontium sulphide is eonvertcxl into strontium 
hydroxide and strontium hydrosulphide by the 
action of water, and ther(5 is no formation of an 
intermediate hydroxy-hydrosulphide as in the case 
of l>:(rium (see pre^’cding abstract). The solution 
obta.iiu'd by treating strontium sulphide with boil- 
ing water, on coolir^ deposits pure strontium 
hydroxide, (See also 4. Chem. Soc., Apr., 1920.) 

-J. F. S. 


Chromium chromate. M. Z. Jovitchitch. Helv. 

Chim. Acta, 1920, 3, 40—46. 

Wden a solution of chromium oxide in nitric acid 
is evaporated until cxce.sa of acid is removed, arid 
the residue is dissolved in water and treated with 
ammonia, a dark-brown, almost black, product is 
obtained, having the composition CrO,,CraO„7H,0. 
The substance loses 1 ILO when placed over sul- 
phuric acid, 2H3O at 105° C. and 6HjO at 205° C. 
It los(cs chromium trioxide even on protracted wash- 
ing with warm water. It may bo used for the pre- 
paration of pure chromium hydroxide free from 
alkali by treating its solution in boiling coneen- 
trated hydrochloric acid (vith alcohol till reduction 
is complete and then precipitating w'ith an excess 
of animonia. Anhydrous chromium chromate is 
obtained as a porous, black mass by dissolving 
chroiiiiuin oxhhj in nitric acid, evaporating the 
solution to dryness and cautiously heating the 
r<»8iduo to 290° C. It is readily convertSl by 
animonia, alkali carbonate or hydroxide, or by boil- 
ing (vator into chromate and chromium hydroxide. 

— H. W. 

Chromium hydroxide; Formula of M. Z. 

Jovilehitch. Helv. Chim. Acta, 1920, 3, 46- 49. 

The formula €r^(OH)„O3,10H3O or Cr,(()H),<,0,9H,0 
is assigned to (hromiiim hydroxide on actxnmt of 
its solubility in ammonia and the preparation from 
such solutions of complex salts which invariably 
(3()ntain lOHjO, and also because it absorbs carbon 
dioxide from the air with the formation of the 
carbonate CO,Cr,(OH),j,8HjO. (See also J. Chem^ 
Soc., 1920, ii., 179.)— H. W. 
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Calcium hydride ; Some reactions of S. Reich 

and H. O. Scriuk. Helv. Chim. Acta, 1920, 3, 
108— J 44. 

^ Cakhon monoxide is reduced hy calcium hydride at 
a dull red heat with formation of hydrogen, 
methane, and formaldehyde. AVhen a mixture of 
the hydride with sodiiim carbonate or bicarbonate 
is gently heate<l, formic acid is produced. Ammonia 
is formc'd in small amount wlien nitrogen is passc<l 
over (tahium hydride at about otKK’ but the main 
reaction appe-ars jo consist in the formation of cal- 
cium nitrid<'. A((‘tonc reac ts energetically with 
finely divid<‘<l calcium hydride giving nu'sityl oxidi^ 

^ and a cyclic substam t', b. pt. 220'^ 2‘16'^ C. Cal- 

cium hydriih- appears to a( t as a reducing agent 
only at very high tempciaturos, and its use in the 
hydrogenation of organic substances mu.st Ik* very 
limited, jmrticulariy as its action, wlnui occurring, 
appears to lead jueferably to condensation pro- 
duets. (See aI>o .1. CMiem. So( 1920, i., 219.) 

- H. W. 

Lead horote^. H. 'fhompson. Trans. Ceram. 

S(k;., 1918 9. 18, .llO oil. 

Aukuo (Handb. der auorg. (’hem., 1909, 3, pt. ii.) 
K'cords four lead borates, but the author finds that 
there are only two of deliniU' chcmieal composition. 
viz., the triborate, Pht),3r»..U3, forme<l hy fusing 
a mixture of lead carbonate and boric acid and 
washing out tlie (‘Xccss of lx)rie acid with water, 
and the metal»orate, A), formo<l hy pre- 

cipitating a '•olution of a lead salt with an excess 
of a. conceutrahHl solution of Ixuax. The pincipi- 
tate produced by inixiug cohl solutions of lead 
nitrate and borax is of indefinite composition. Tb<‘ 
polylwratc*, 2Pb(h.‘{B IHXh mentioned by Abegg 
is not formed under tlic coiiditions mentioned, the 
metal)orate being produced. (See .dso .1. Clu-m. 
8(K-., 1920. ii.. 170.)— A. B. S. 

Anf 'unony fri.sidp/iidr; Co, motion of (hr hUn k 

modification of . F. de Hacbo. Annali 

Chim. Appl., 1919, i:’. 113 -152. 

WliKN red antimony trisidphido was dried for an 
hour at different temperatures Indween and 

C. no material differi nces were ol>s<irvcd in the 
loss of weight at the different tem|K‘ratnres (ri2 to 
0’87' ); the cliange to the black naxlificnlion 
occurred at 212' (:. fn a curixmt of iiydrogeii sul- 
phide^the change to the black nuKlification oieurre<l 
at 207^ C. By adding antimony trichloride to the 
red .sulphide the temperature at which the change 
took place in cai bon dioxide was lowenal to C. 
Metallic silwr also has a (avourable iuflueiKM* on 
the eonveision. Ammonium ehloridi* and antimony 
chloride promote the c Imugi* to the black form when 
tho red snlithidi- is boiled with water. (See also ,J 
Chem. So< ., 1929. ii., 1H3 )--C. A. M. 

Mefostonmr orid ; Stjlnhlr - f|. Kivjs. Schn^-i/ 

Chem.-Zeit., 1919. 389 .{99. 

Orumc the amdysi.s ot samples of liuiu'd iron it 
was ol>served that no dej'osition of jtietasLannic 
aeid occurred when the turnings were di.ssolved in 
dilute nitrifr acid (sp. gr. 1-23). I'bis was proved 
to Ix^due to the protec tive' action of colloidal ferric 
hydroxide fornxal by hydrolysis of the nitrat<*, and 
it was found that the icrcso/,,-,. ,,1 three parts of 
iron prevented the precipitation of. ten j)arts of 
tin. (Compare Antony ami Monddfo. this .1. 1898. 
1186.) (See also .1. Cbcm. Sm .. I')20. ii., 182) 

A B P 

Bismuth; Beroxides of , B. B. he C. Wordev 

and P. W. Roliert.son. Cbein. 8oe. Trans I92(i 
117, 63— B7. 

VABiors peroxid^ of bismuth uere obtaiiuxl hy the > 
action of chlorine, ammonium persedphate, or 


potassium forricyanide on bismuth trioxid© in 
prefxmcv of boiling alkali hydroxide of different 
eoiiceii tint ions. In dilute solutions bismuth 
t(*troxide wius tho only prtKluct, and was isolated 
from adinixcHl irioxide and occluded alkali by 
rei»eated grinding with glacial acetic acid. Four 
modifications were recognised, viz., Bi^O., (brown), 
Bid), (pur])lish black), Bi^(),,HA) (brown), and 
Bid),, 1141 (purplish black). All dccompos<‘ at 
I6(F C. and arc .soluble in nitric acid (sp. gr. 1‘2) 
with lilxn-ation of oxygen. Another variety of 
tetroxide, Bi.Oj,2H,,() (yellow), is formed together 
with a pentoxido, Bi,().,Hd), Kv the action of 
(Idoriiic on Bi.Oj in boiling concentrakkl alkali. 
Finally a lu'xoxide, Bid),,, was obtaiiuKl in small 
(iuantiti«‘s along with Bid), hy tlu' action of 
ammonium pcrsulpliate or potassium forricyanide 
on the Irioxide snsikuided in boiling <'oncentratt‘ci 
alk ali. It was isolat(‘d l)y continiu'd extraction 
with warm nitric acid (sp. gr. 1‘2), in which it is 
iii.solul)ie. Tile hexoxide slowly Iiyscs oxygen at 
ordinary temperatures and darkens in colour. 

— (C F. M. 

Crnum carbide; Behovioii r of — — loirords vitro- 
(jrn. F. Ficlitcr and (’. Scholl v. Hclv. Chim. 
Acta, 1929, 3, B31— 172. 

FtNta.v-divided cerium carhid<' may Ik* prcpare<l by 
heating a mixture of cerium dioxidi' (I mol.) iinil 
carlion (t) atoms) in a. graphite tiibi* in an electric 
vaeuuui-o\en at IbtK)^ C. In spite of its apparent 
simil.Mrity to eahium carbide, it dew's not yield at 
12o<F C. witli nitrogen any compouml which con- 
tains both earbon and nitrogen, but the larbon is 
replaced by nitrogen \yilh the formation of cerium 
nitrid4V The possibility of the formation of 
lyanides and cyamimid(*s from earbidi's apjHiars to 
exi.'«'t solely in the groups of the alkali and alkaline- 
earth iiK'tals and not in that of the earth metals; 
it do4*s not dep<md on tiie type of carbide, but on 
the nature of the met.'d. Cerium carbide also re- 
acts with ammonia at 1259^ C. yielding the nitride, 
but the ai tion i.s slower and loss comph'to than 
when nitrogen is used. — H. 

f’r((vinm; \’i>th‘t campon nd.'i of . .1, Aloy and 

K. Uodhr. Bull. So<-. Chim., 1929 , 27, 101—105. 
Fuf; priKlnctioM of vioh*t compounds of uranium 
described hy Aloy (this J., 1<)0I, 480) is shown to be 
a general reaction, and docs not necessarily involve 
tlie action of light. Smh compounds are obtaiiiwl 
wlK'iH'ver a uranous and a uranic salt are present 
together at the rc(|ui.sit<> tcm|M‘rature in a neutral 
or 0x4)ly acid iiKsIiiun. (Sc' further .1. Chem. Sm 
1920, ii., 182.) \V. (;. 

Zirconium mono.ride; (fnestion of the e.ristencc of 

. B. S(hwar/. and H. Deisler. Bcr., 1920, 

53, [ii|. ]. ((5>nipan‘ this .1., 1920, G2a.) 

A Ri-:( oGMTiox t)l' similar vork bv Wedekind (ibis 
.1., 1913. I<»7).- .1. C. W. 

( (trbon m<snoxntf. Miillef. See IIa. 

Chosplooie neof. Sliit/.er. Nee Will. 

.\esenii,us onJnidiid,-. 1),. Baelio. See X .\ 1 1 1 . 

Patk.m s. 

Sidphiitie arid; Appoint n.'i for makiny . H. V. 

4\clcb, A.ssignor to intcinational Precipitation 
Co., Ik>s Angeles, Cal. F.S. Pat. 1,328,552. 
20.1.20. Appl., 1. 10.18. 

Sri,i»iiuiac acid mist present in chamber gases is 
renioved by circulating the gases* through ait elec- 
trical precipitator connected to the cnaniber by 
inlet and outlet tubes, and provided witli inoaiis 
tor maintaining a film of dilute sulphuric acid in 
contact with the circulating gaaes. — L. A. C. 
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Hydrofluoric acid; Procesn for the removal of 

froox pho8j)horic acid. AV. H. Ro«8, Washington, 
D.C. U.S. Pat. 1,329,273, 27.1.20. Appl., 26.7.19. 
C.\ixiuM chloridt', equivalent in amount to the 
fluorine preNcnt, is addwl to the concentrated pho.s- 
phoric acid solution thereby precipitating the 
fluorine. — 8. H. A. 

Ammonia; Vrodnclion- of from atmospheric 

nitrone n. Gtriieral Chemical Co., Assignet^s of 
F. W. do dahii. New York. Kng. Pat. 120,546, 
2H.2,18. (Appl. 3607/lS.) Int. Conv., 3.11.17. 
Rkgu^atko qiianlititvs of steam and air are intro- 
duccHl int«) an iiK'andc.sceiit matx^riul to obtain a 
gaseous mixture of aijproximatcdy 1 vol. of nitrogen , 
lo 3 vols. of gas ( onsistiug of hydrogen and carbon j 
monoxide, and tho mixture, aftc'r removal of dirt, i 
sulphur, and the like, is passed together with re- i 
gulatod quantities of steam over a catalyst at tlu^ 
re>riuir(Hl temperature ami at the ordinary pre.s.sure ! 
to oxidise carbon monoxide to carbon dioxide and ; 
to form hydrogen. Yh(‘ r(‘sulting mixture is sub- 
jrx^tod to a pressure not exceeding 14(X) lb., and 
whilst under ])ressure carbon dioxide and sulphur ; 
impurities art‘ removed by water s<;rul)bing, carbon 
monoxi<Ie and other sulphur iinpuritioe are elimin- : 
atwl by treatment with caustic swla, and oxygen j 
and carbon monoxide by moans of cuprous material i 
such a.s cuprous ammoiiiiini carbonate frot> from ! 
chloridi’s oi’ sulphates. Trac("s of moisture are then ; 
lamoved, and the residual mixture containing j 
nitrogen and hydrogen is passed over a catalyst j 
consisting of iron or otluu' suitable metal together i 
with sodium, at a temi)^rature of 450° C. under a 
pressure of not more than 1400 lb. The accumulated ; 
inert rare gash's ais* removixl from the ammonia ' 
produetd. The pre.ssure of tln^ gast's is used in ■ 
raising the hot alkali solution required for the | 
removal of the carbon monoxide. — S. 8. A. 

[Synthesis of amumnia.] Process of making a i 
mixture of nitrone n and hydroaen. C. Ellis, ; 
Montclair, N.J,. .\ssignor to C. S. Lutkins, Rye, i 
N.Y. U.8. Pat. 1,327,029,6.1.20. Appl., 18.5.16. 

A MiXTi.'RE of wat('r-gas and pr(xlu(;er-ga.s is pre- 
pared in a singU' operation, and as much as possible 
of the contained cjirhon monoxide is removed by ' 
liquefiution. The residual gas is passml over lime ' 
and an iron fumpound to remove sulphur, and sutti- , 
cient liydrog< e is then ad(hd to produce a mixture ' 
containing li\ lrogen and nitrogen in the proportion ■ 
of 3 to 1 by volunu^ Tin* added hydrogen i.s pro- ! 
viously treated to remove substaiiees injurious to 
4 'atalyhts ('inploved in the synthesis of ammonia. 

- W. E. F, P. 

Ainmonia; Vroihictiun of synthetic 'from air 

or nitrogen. U. F. Gardiner, Clarendon, Va. 
U.S. Pat. 1,328,082, 13.1.20. Appl., 13.1.19. 

Am is brought into contact witli an alkaline solu- 
tion containing a imdal from which na.scent 
hydrogen is being evolved. — 8. S. A. 

Ammonia ; Synthetic production of — — . H. C\ 
(Jreenwood; Loudon. F.S. Pat, 1,329,397. 3.2.20. 
Appl., 15.2.18. 

In the synthetic production of ammonia, the in- 
coining gases are heated by the issuing gast's in a 
h(*at ini(*rehangcr through which at least one of the 
gas streams flows at a vebnuty greater tlian the 
critical velocity. — S. 8, 

Ammonium salts; Production of . W, S. ’ 

Curphey, Tiondon. I'hig. l*at. 137,345, 21.8,18, , 
(Appl. 13,596/18.) 

For the production of ammonium .salts, e.p., : 
ammonium sulphate or a mixed product (“ Burk- i 
heiser salt ”) containing sulphate and sulphite, | 
ammoniacal liquor is heated in an apparatus com- j 
prising two distillation vessels combined to form a j 
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two-«tage still. The gas evolved in the first stage 
contains a portion of the ammonia together with 
hydrogen sulphide, carbon dioxide, and at least 
i part of the volatile organic impurities, and is 
1 abHorkxl in an acid liquor, c.(/., sulphuric acid. 

■ 'I’he products of tb<^ reaction ar4' withdrawn from 
I the absorber and filtere<l, and the still acid liquor 
I is passed into a second absorber and to it a solution 
' of sulphurous a<‘id or hisulpliites may he added. 

; Tlu't ammoniacal liquor which has been heaitxl in 
! the first stage is passed through a device, in wliicli 
I it is mixed with liim*, into tlu‘ second distillation 
ve.ssel, and the rcfliitively juire ammonia obtainwl 
at this stage is absorbed in the litpior contained in 
the second absorber. The precipitated salts oh- 
taimd an*, removed from the absorber and drained, 
and the liquor is collc<Tcd and rcturiu'd to the first 
absorber. — 8. 8. A. 

Ammonia; Manufacture of salts of - — . Amster- 
damsc-he Huperfasfaatfahriek, Amsterdam. 
Jlolland. Eng. Pat. 138,002, 24.5.19. (Appl. 
13,108/19.) lilt. Gonv., 10.2.19. 

Am.monia is absorbed in a conccntratcsl solution of 
tho re(piir<'d ammonium salt eontained in a cooled 
iron ahsorkr which is connected to a column and 
scrubber through which a portion of the ammonium 
salt solution, cmiled to atmospheric temixirature, 
is circulated for the recovery of any ammonia whicli 
cs<a|M‘s solution in the absorber. The resulting 
ammoniacal solution of the salt is jias.sid into a 
w'ooden vat, neutralised with acid, and pumped 
thence to an evaporating plant. — 8, S. A. 

Ammonium sulphate; Production [purification^] of 

- W. A. Sloss, Toledo, Ohio. U.S. Pat. 

1,328,312, 20.1.20. Appl., 22.5.19. 

Commercial ammonium sulphate is purified by 
treatment with ammoni.a at a temperature above 
that at which pyridine kcomes volatile. 

-AV. E. F. P. 

Pausfic potash; Manufacture, of . C. L. 

Higgins, and The T^nittd Alkali Co., Ltd., Idver- 
pool. Eng. Pat. 137,6,32, 6.2.19. (Appl. 

2912/19.) 

To prevent tlu deleterious action of caustic potash 
solution on niotallic evaporating apparatus, the 
surfa45e of the apparatus which comes into contact 
with tin* caustic potash is madi' of or covered with 
gold.- 8. 8. A. 

Iron compounds ; Process of man ufacturing . 

U. 8. Penniman. jun., and N. M. Zoph, Berkeley, 
(’al., .Assignors to West Coast Kalsoniine C/O., 
Cal. 1^8. Pat. 1,327,061, 6.1.20. Appl., 20.6.17. 
.Metallic iron is immersed in a solution of a ferrous 
salt, the .solution is heated, and an oxidising agent 
is introduced. - 8. 8. A. 

Potassium; Process of ohtaining combined 

from iirccnsand. T. C. Meadow’s, Now^ York, M. 
Hauhor, jun.. West Haverstraw, and H. W. 
Charlton, N<.w York. U.S. Pat. 1,327,164, 
6.1.20. Appl., 6.12.18. 

.A MixTcuK of greensand and lime is digested with 
an aipieous .solution containing sufheienr. calcium 
4‘hloi i le to rqpct with substantially all tho 
pota.",sium present in the greensand, at a pressure 
not exceeding 200 lb. per sq. in. and at a (;orrc- 
sponding temperfatnre, until a solution containing 
more than 2'«' of potassium chloride is obtained 
together with a valuable sludge material. — vS. 8. A. 

Potassium; Process of producing combined 

from gre^usand. H. AV. (3iarlton, New' York, 
Assignor to American Potash Corporation. U.S, 
Pat. 1,329,369, 3,2.20. Appl., 12.11.18. 
Potassium compounds ar4‘ extracted from groen- 

1 S 
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aand by agitating a mixture of the material with 
more than 50% oHts weight of lime and more than 
three times its weight of water under a pressure 
exceeding 150 lb. per eq. in. — ^L. A. C. 

.Potassium salts; Process of obtaining from 

liquids containing the same. Process of obtaining 
potassium salts from saline waters. Process of 
recovering potassium sodium sulphate and other j 

S oiassium salts from saline waters. G. B. Burn- 
am, Berkeley, Cal. IJ.S. Pats, (a) 1.328, 41(5, 
(b) 1,328,417, and (c) 1,328,418, 20.1.2(1. Appl., ! 
(a) 18.9.16, (b and c) 1.7.18. j 

(a) a solution containing Rodiuin, potassium, | 
snlphate, and chloridt^ ions is evaporattKl to ap- j 
proximate saturation with potassium sodium sul- < 
phate, and then cooled to below 4*4° C. to saturation j 
with potassium chloride; the salts deposited are j 
removed and tlio solution is evaporated at about j 
4*4° C. again to saturation with potassium sodium ; 
sulphate and cooled to approximate saturation with I 
potassium chloride. Alt«*r separation of the de- I 
positod salts, tlio solution is cooled further, and i 
potassium chlorid<' is deposited in crystalline form, i 
(b) A solution containing sodium, potassium, ; 
chloride, sulphate, and carbonate ions is evaporated i 
to crystallise out hanksite, potassium sodium sul- j 
phate, and potassium sodium sulphate together ; 
with a carbonate, in siux'essivo stages; the crjetals 
deposited are separated after each evaporation and 
the final liquor is cooled, whereby potassium chloride ; 
is deposited, (c) A solution containing potassium, 
sodium, chloride, and sulphate ions is cooled to 
crystallise out Glauber salt; the liquor, nft4'r 
separation of the crystals, is evaporated in two 
stages, the first to crystallise out sodium chloride, 
and tho second to crystallise out sodium chloride 
and potassium sodium sulphate.— L. A. C. 

Wood ashes; Apparatus for extraciing lye from 

. W. P. D. Mori^ and J. C. Costello, 

. Chattanooga, Tcnn. U.S. Pat. 1,328,096, 

13.1.20. Appl., 2.8.17, 

The apparatus compri^ses a tray or receptacle on 
which the ashes are placed, provided with a movable 
lid which servevs as a deflector during agitation. 
The ashes are mixed with water and agitated by 
steam introduc^xl into the ^eceptach^ through a 
scries of jets. Tho litjuor drains into a steam- 
heated gutter and is coIIocUmI.- 8. S. A. 

Calcium carbonate; Process of grinding and 

product thereof. J. I{. Ryan, Assignor to D. R. 
Seaman, Chicago, HI. If. 8. Pat. 1,328,299, 

20.1.20. Appl., 24.3.19. 

Oaixjium carbonate in a relatively fine condition is 
ground in the presence of sufficient water to form 
an emulsion or phis tic mass with tho very fine 
particles present and hold the coarser particles in 
suspension, wlierehy tho whole of the material is 
reduced to an impalpable powder. — L. A. C. 

Borax; Process of recovering — from saline 
waters. G. B. Burnham, Borosolvay, Cal. U.8. 
Pat. 1,328,614, 20.1.20. Appl., 30.6.19. 

A SOLUTION containing sodium .sulphate, carbonak', 
and borate is cooled to crystalli.s<». tho sodium sul- 
phate and carbonate; th«‘ crystals ai<5 separated, . 
and the liquor maintaiiuxl cold, whureby crystals of 
borax are deposited. — L. A. C. 

Calcium fluoride precipitate ; Process of obtaining 

. W. S. Chase, Ijakewood, Ohio, A.ssignor to 

National Carbon Co. U.S. Pat. 1,329,072, ! 

27.1.20. Appl., 1.3.17. 

An insoluble metallic fluoride, e.g., calcium 
fluoride, is precipitated by adding a concentrated 
solution of some other compound of the metal to a 
concentrated solution of hydrofluoric acid. — S. S. A. 


MON-MBITALUC ffljnOBTCSi'''’''?' 

1 Ci/anidc-p'roductng amf^hu!p^f\ofP>;^ueina 

I emnide W. D. Mount, SaltTiUe, Vn., .^gnor 

i (TNitrocen Product* Co., Providence, B.r. T.S. 

! 3.2.20. 

.-tppl., 26.t.l8 iind 4.10.1S. 
a) fiw app.ir.itus oonipri.ws a cyan.sing retort pro. 
vided with moans for gnwlu.iily moving the treated 
: nmlori.'.l out of tho rotort at a temperature Mow 
! tliat at which it congeals, and a mechanically 
o|)eratc<l toothed device for breaking off the 
material in tragtiient.*^ ns ejected from the retort. 
(b) A material, part of which is in the solid phase, 
is so disposcti as to provide interstices throughout 
its mass. It is heated, and treated by passing a 
substance in tho gaseous phase through the inter- 
stices, whereby a partial reaction is promoted be- 
tween the tw'o substances, with formation of a 
compound which tends to liquefy at tho tempera- 
ture employed; by causing a circulatory movement 
of the resulting mass this compound is cooled and 
congealed. The mass is then broken into frag- 
menls whieh are cooletl in a stream of nitrogen to 
a temperature at which the reaction product is 
nnoxidisable.— 8. 8. A. 


Thorium; Art of recovering . 0. N, Berndt, 

Assignor to Lindsay Light Co., Chicago, 111, U.S. 
Pat. 1,329,747, 3.2.20. Appl., 26.6.19. 

A PHoaruATic thorium compound is treated with 
fuming sulphuric acid, thereby converting the 
thorium into an insoluble compound.— S. S. A. 


Permanganate ; Process for the production of . 

R. K. Wilson, Cambridge, Mass. U.S. Pat. 
1,:W0,032, 3.2.20. Appl., 27.9.18. 

A catalyst is employed to areelorate the reaction 
in wbicli more highly oxidised manganese com- 
Xionnds are prepared from less oxidised compounds 
by treatment with a halogen.— 8. 8. A. 


Hydrogen; Manufacture of . H. E. F. Goold- 

.4dam.s and H. C. Greenwood, London. Eng. 
Pat. 137,340, 24.1.18. (Appl. 1383/18.) 
Hydrocln practically free from carbon monoxide is 
obtainisl by passing a mixture of w'ater-gas (or 
similar gas) and steam through a series of catalyst 
chambers .separate<l by intermediate lime containers, 
tho alternate catalysi.s (oxidation of carbon 
monoxide) and absorption (of carbon dioxide) being 
ofl’ccttxl without fall of temperature by passing the 
gas mixture tbroiigli a heat-interchanger before and 
afU'r the series of operations, — W. E. F. P. 


Hydrogen gas; Means for charging retorts or 
ap 2 )aratus with spathic ore for the manufacture 

of . W\ J. and W. R. Bates, Silverdale, 

Starts. Fng. Pat. 137,674, 13.3.19. Appl. 
6252/19.) 

Perforated metal cages, of appropriate mesh, are 
eraployfxl as containers for gradtnl spathio ore. The 
charged cages are phieed one above the other in 
tho retort, so tliat the fineness of the ore decreases 
from tho top <]owjiwards. (Reference is directed to 
Eng. Pat. 12,117 of 1912; this .1., 1912, 1079.) 

— W. E. F. P. 


.Minerals [sulphur] from ores; Apparatus for ex- 
tracting . G. M. Shires, Houston, Tex. U.S. 

Pat. 1,328,210,13.1.20. Appl., 29.11.18. 

An apparatus for extracting sulphur from ore con- 
sists of a number of connected heater drums, ar- 
ranged one above the other, and a cylindrical 
container disposed lieneath and communicating 
with the bottom drum. A heating fluid is intro- 
duced into each of the drums, and means are pro- 
vided. for charging the oro into the top vessel and 
for separating the sulphur from the gangue in the 
container,— W.B.F.P. 
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Graphite [/rom Froc€«« for producii^ flake 

— . 8» W. Osgoodj Assignor to N. C, Kenner, 
Chicago, III. U.S. Pat. 1,328,845, 27.1.20. 
Appl., 4.3.16. 

Impuiie flake graphite, separated from kieh, is 
treated to remove iron particles and gritty material 
and then graded by air flotation.— W. E. F. P. 

Iodine; Ajyparatus for purifyinri . R. M. 

Carter, Baltimore, Md., Assignor to U.S. Indus- 
trial Alcohol Go. U.S. Pat. 1,329,457, 3.2.20. 
Appl., 24.12.18. 

A VAroHisiNo vessel is provided with means for in- 
troducing a heated gaseous medium and with an 
internal condenser through which cold water is 
circulated. — W. E. F. P. 

Cyanogen compounds; Process of producing . 

.1. C. Clancy, Freeport, N.Y.. Assignor to The 
Nitrogen Corporation, Provitlenco, R.I. U.S. 
Pat. 1,329,6.52, 3.2.20. Appl., 12.6.17. 

See Eng Pat. 133,095 of 1918; this J., 1919, 900 a. 

Packing material resistant to chlorine. Eng. Pat. 
131,871. See I. 

Oas for balloons. Uer. Pat. 303,966. See IIa. 


VIIL-GLASS; CERAMICS. 

Pefractories for glassworks' use; Specifications for 
— W. J. lif'es. Trans. Cerum. Soc., 1918-9, 
IH, 420—134. 

The Refractoric.s Research and Spwifioations Com- 
mitteo of the Society of Claves Technology have 
drawn up provisional specifications for clays for use 
in glass manufacture (this .1., 1919, 137 a). In the 
discussion W, R. Ormandy pointed out that the 
bix>oifieation for glass pots is too s(‘vere, that it 
places too much emphasis on the total porosity and 
loo little on ilie siw‘ of the pores. J. W. Mellor 
confiriiKxl tin's, and considered that the proposed 
Hpe<.‘irK.ation sets up inipracticahle ideal;,, and that 
it would immobilise manulacturing processes. 

-A. B. 8. 

Jiluc glass. .1, W. Mellor. f'rans. Ceram. 8oc., 
19184;. 18. J78--4S(.). 

When gl'i-s is stained blue by the addition of 
oc»i)alt oxide to the hatch, an incandescent filament 
viewed through it appears red. Ihe addition of a 
.snnill percentage ot ehromium oxidi' neutraii.ses 
tln» ltd rays so that only blue rays are transmitted 
Photographs of tlie absorption spec'tra are given. 

* - A B. S. 

Silica bricks; Consiitiifion and micro-structure of 
changes involved through repeated 
burninns at high temperatures. 11. Insley and 
A. A. Klein. I’.S. Bureau of vStandards, Tech. 
Paper No. 121, .luly 11, I9t9. 31 pages. 
Commercial silica bricks \vhi< h have been rehe.ated 
ro[)eattdiy by us(' in kilns contain cpiartz, crist^f- 
halite, and Iridyinite, with small amounts of psendo- 
wollastonite (CavSiO.,) and glass. The greater the 
proi)ortion of flux present the more rapid is the 
inversion of the silica, but 6, nr more lime makes 
the bricks too tusibh*. The lime added during 
manufacture acts more as a flux than as a bond, 
the strength of the bricks Ixing chiefly due to the 
interlocking crystals of quartz, cristobalite. and 
tridymitc. The extent to whieh a silica brick will 
expand wlien in nso may he judged from the exteut 
to which the quartz has been converted into cristo- 
halite or tridymite. Bricks low in quartz shoulcl 
show yery little expansion in use. The complete 


inversion of quartz to cristobalite gives an inci'easo 
^ in volume of 13*6% ; the inversion into tridymite 
gives an increa^ of 16'8%. The permanent expan- 
sion of most silica bricks is only 10 or 11% by 
' volume. The proportion of unaltered quartz may 
bo c'stimatod by grinding the bricks until the 
powder will pass through a 200-mesh sieve, im- 
mersing the powder in a liquid of refractive index 
1*51, viewing it through a mierascope magnifying 

■ 400 diameters and fitted with a camera having a 
plain glass plate carrying a sheet of tracing paper 
instead of the usual ground gla.ss screen. The out- 

: lines of tho grains are traced on the paper and 
then cut out; those having an index of refraction 
higher than ihe liquid aro weighed separately ; they 
represent tho proportion of quartz pre.sent. The 
grain.s are next immersed in a liquid having an 
index of refraction equal to the mean index of 
either tridymite or cristobalite, whichever is in 
excess in the specimen of brick lx?ing examined, in 
, which cawe the corresponding graims will be 
rendercxl invisible. Thus, if the first tost showed 
30% of quartz and 70% of cristobalite plus tridy- 
mite, and it was judgt>d that there was moro cristo- 
halite than tridymitc, tho grains would be im- 
morsefl in a liquid with a refractive index of r486 
in which ther cristobalito is invisible. If the grains 
of quartz plus tridymite left were in the propor- 
tions of 60:40, the actual amount of tridymite 
i would Ik* 40-:-6()x.3()-20%,, and tho brick would 
he coinj)Ose<l of quartz 30%, tridymite 20%, and 
(ristobalite 50%. Five deUumi nations should bo 
made on each sa’iiple. The error may reach 5% or 
even higher, as glass and calcium metasilicate have 
higher indices than quartz, and arc therefore in- 
cluded as quartz When using a commercial mix- 

■ tnro of silica ns^k and lime, the constitution of tho 
bricks produced is dependent on the duration and 
1(‘mp('raturc of the burning; the longer tlie he.ating 
at high tenqxu'utuns (below 1470° C.) the greater 
the Jiinonnt of tridymite present. An all-tridymite 
brick would be technically ideal, but too costly. 
Deiailed dewriptions of 14 bricks made by different 
American manufacturers and one German manufac- 
turer are given. All these bricks have a por- 
phvri tic structure inad(^ up of phenocrysbs or coarse 
fragment.s and ground mass, this structure being 
entirclv due to the nu'thod of grinding the material. 

A. B. 8 

Silica bricks; Factors influencing the properties of 

. (/.) A. Scott. Trans. Ceram. Soc., 

191^4), 18. 4S1— 496. 

A STUDY of the effecds of the impurities in silica 
bricks on the inversion of quartz to cristobalite and 
tridymite, and on the proix*rtios of silica bricks 
generally. Vein-<iiiai‘tz was u.sed as the standard on 
account of its purity, though it is unsuitable for 
the nrimifacture of silica bricks; this qua/'tz was 
mixed with about 2‘5% of other material and wm- 
pr(‘sst‘d into brickfi which were then fired in a silicfi 
brick kiln at cones 14, 16, and 19 respectively, and 
afterwards examined. Tlic inversion of the quartz 
is affocUxl by the nature anti amount of impurities, 
the grain-size of the quartz, and the temperature 
i and duration of firing, and is increawd if tho firing 
temi>erature is increa.sed or the period of firing is 
prolonged, especially at cone 20 (1530° C.). Iron 
oxide and lime appear to have the greatest influence 
of all single dxidt's, whilst alumina has a very small 
effect. The eff(x;t of a WH'ond oxide is to facilitate 
tho inversion, especially with iron oxide and either 
lime or alumina. The bt'st results are obtain^ 

: when the bonding material forms a relatively 
fusible mixture with finely dividtnl silica. Carbon 
I anpears to have no influence on tho invorsiem. Both 
! tne apparent and true ep. gr. vary directly as the 
i firing temperature. Tho porosity varies irregulftMy 
when only one metallic oxide is present, but re- 



mA 


Cb.vin.-oi.AS8t ceKaioos. 


Kularly wlioii two or more are present. After- 
expansion or permanent increase in volume must 
1)0 determined by reheating to at least cone 20- 
Heating to cone 26 for 2 hours appears to complete 
the inversion of (juartz in small tost-pkm. Mix- 
tures of silica with lime and iron oxide give the 
smallest expansions; the next lowe.st are those with 
silica and cither iron oxide or lime w>parately. 
Alumina and titanic oxide both ^jive high values, 
nut if another oxide is present tJie vaiin's are much 
mwored. The ex^jonsion with a lircc la.v bond is low. 
The presence ot carbon docs not greatly alter the 
^fter-expansion ; in Ihrcvo out ot‘ four cases tritsl 
the bond containing carbon gave slightly lower 
values. The liability to spalling may be judged 
from the I'atio of expansion detcriniinxl by direct 
measurement to the expansion calculated tiom the 
sp. gr. doterniination.s. In general, bonds contain, 
ing magnesia have les^^ spalling ttuuleiiey than tboso 
containing lime. The pn^senco of carbon, alumina, 
and fireclay fHVins to iucreusc the spalling tendency’ 
The greatest reduction in rcfr.actoriness occurs on 
the addition of lime or magnesia or a mixture of 
lime, iron oxide, and either carbon or titanium 
oxide. When tln^ only metallic oxide present is 
lime or magnesia the reduced refractoriness is due 
to the fusion of th(' silicate. When alumina t)r iron 
prosent, or both, the matrix of fine silica, 
and the roch fragments fuse simultaneously, .and at 
the same temperature as pure silica. Firwiay act.s 
siniilarly. Carbon in the prescuice of ba ric Oxide 


- pI•e^ 
the rcl rac tori ness. 


-A. B. S. 


slightly reduc 

Silim products; u re of . A. Bigot 

Trans. Ceram. Soo., 1918-0. 18, .T)!- ;i6i (See 
this J., 1018. A. tiO.’) A.) 

liocK crystal, fused cjuart/, chalk Hint, and 
chalwlony tall to i.ovder on i)ro!-.ng»‘d heating at 
l‘h'30°-— C’.. and are unsuitable forsilit a bricks. 
(Quartzites, ferruginous sandstones (:\—H Fed),), 

and aluminoiLs nn k.s, on the contrary, remain com- 
pact, even wiieii lieati d for scv<‘ral days at C’. 
The behaviour of the (iuartzites is attributed to 
the small proportio/i of < lny pr(‘.sent, which unites 
the parti(;le.s of silica and ])rt'vents thorn from fall- 
ing apart. Tlu- following tc.^t.^ etc. are n>eom- 
mendod ; complete analysis (there .should Ix^ 2 -o 
^himina) ; poro.sity t(*st, /.c., increase in w(*ight 
after imuu'r.sion for 24 hours in water; exp.ansTon 
on heating; mab-rials which expaml 10 are 
superioi* to tho.s<* wliicli exjiaiui !•') ; crushing test 

curve by Bmlin’.s metluxl (this. I.. 1018, OOo a); com- 
paetne.s8 of the* material it^ter heating to IZIO"^ (’. ; 
if It remains compact tl.e 4‘xpansion, porositv and 
loss on heating are detc‘rmim-d. The .selecte-d rock 
should he ground in a ,iaw ( rusher f()ll<)W(‘(l by two 
pairs of crushing rolls, so as to })roduce angular 
grains- the l.irge^t of whi< h should pa>s throie'^h a 
3 or Xo. J sicv{‘ tegctlx r with a suitahle prn- 
portion of fine powder. Water and 2 of lime ;,re 
niixtiiie pugged for 
15— 20 min'. , The p.l^tc is moulded bv hand or in 
hydraulic iiresses, dried rapidly, raised to ( '. 

in o or () hours, hrld at tlii.s temperature* for I 
hours and tiien hurned at as high a temperature 
as possible. The gl.issy mass produccHl by combimi- 
tion of the lime w ith the elav and fino silica should 
not he too fusible or the hrick.s will not be iiffi- 
ciently retractory, and will lie too sensitive to 
changes in temix?ratuie. Ilydraulieally prc.ssc<l 
bncks are les.s porous and more duralilc than tlios<- 
moulded by hand in a small h'vei jn-es.s. A. B. 

iSildca mutpriah; New euperitnenfs (,a A 

Bigot. Trans. Ceram. Sra-.. 1918^9, 18, ,302. 

Pure silica, including fused hyaline (piart/. oilier 
types of (juartz, and chalk flints fall to powder 
when heatf*d for four hour« at 14&P C., and are 
therefore, unsuitable for the manufacture of silica 


bricks. Silica materials (including «ome quartaitAw. 
and quarteose rocks and some dense flints) contaiT 
ing 2-5% of clay, iron oxide, and a small pr^/ 
tion of magnesia and Iimo do not fall to pieces o 
prolonged heating, and arc suitable for making 
silica bricks if their expansion at 1710° 0. is not 
too great (about 10%, pveeeedinf^ abstract) 
Silica rocks whicii contain more than S% Al,0,, 
become loo lu.sibic after (lie addition of 2% of lime, 
and so are not suitable for the manufacture of 
silica hrick.s,— B. S. 

Silica brick from, the roof of an open-hearth 
furnace. .1. F. Stt'ad. Trans. (Vriini. Soc., 1918-9 
18, .389— .398. 

A .siLic.A brick tak(*n from the roof of an open- 
liearih tiiniiice at Middlishrough )md bc'en reduced 
during ii.s<^ from 12x6x3 in. to 12x2)1 x2^ in. The 
rc.sulbi of the chemical and microscopical examina- 
tion of the brick (tonfirnu'd those ()htain(*d by E 
ib'iigude (this ,1., 1918, 372 .\). -A. B. S. 

Silica brick from roof of a bu.oV open hearth furnace 

offer 135 chanjes; Seasoned . C. 8. Gr.aham 

Trans. Ocram. Soc., 1918-9, 18, .399—106. 

ExA.AnxATiox of a silica hri(^k taken from the trans- 
Ai'ise ('entre (>t tlu^ r()ot of a 15-ton ha.sic open- 
licarth sb'cl furnace after 135 chargi's gave rt'sultfl 
conhrming those of Stead and IN'ngade (.sec pre- 
ceding abstract).— A. B. S. 

llrfraclonj materials; Sta mbi rdisaf ion of fest.'t for 
_ Iff,) Penetrative avhun of .dags. 

Heport of Commit j(c. Trans. Ceram Sue 1918 
1919. 18, 516-517. 

Tun luetluHl of Xeshit aiul Bell (Proc. Amor. Soc. 
Icsfing .Matcri.-ds, 19|S, 18,3-15) is ri'cominended. A 
ring of sttuicware is ccmcnlcd to llu* llrebrirk under 
le.st b\ means ot a thin lilm of grog and .sodium 
silicati*. I he rcccj)ta( h* so ku nied is lilh'd with 
slag, and the whole is fir<‘d at the desiri’d tempera- 
ture for the desirenl time (say, 1 hrs.). The block 
and its contents ar«' afti'rwards .sawn in half and 
•'xamined. A B S. 

^'bi;i; tb'onofie purification of . ’W. R 

Trans. (Vrain. Soc., 1918-9, 18, .327-- 

Whk.v a (lay slip is subjected to the action of an 
vh'ctiK.* current it coihrts at one pole in a purer 
lorm, and is dried to a considerable extent even 
when colle(U<Ml under water. The ratc^ of collection 
IS incrt‘as(Hl by adding a little alkali (or sometimes 
organic matter) to the slip. (Tuliu- suitable con- 
ditions Huch ireatnient produces cakes of ball clay 
rontaimng only IS of water. The ivmarkable 
dr.MK'ss ot Urn day is due to tlie pai tides forming 
a hitk^s ot capillaries through which the water*^ 
travelling n, a (ontraiy direction to the clay, is 
expelh'd at a considerahh' velrnity. On adding a 
suitable amount of soda or otln'r suitable dfxArolyte 
the povitive i)arti<lcs arc iiciit |■alis(‘d and pps- 
(ipitaP'd wliilst tlir negative oiu's leniain in siis- 
pcnsion, and .so may he run off and separakxl. 

I he purified slip is then passed into an osmosis 
niadtine in winch the nearly dry day is deposited 
as (Icscnlu'd. TIu* product is more pl.astic, and has 
a greater shrinkage than crude elav, and it sinters 
at a t(*nip(*rature as much as C. lower. 

A. B. S. 

i Poi/hrn,rarrj bodies; Preparation of . R. L. 

Johnson. Trans. (5'ram. Soc., 1918-9 18, 321— 

326. ’ 

It i-. possible to pnsluce equally good bodies or ware 
liom inal(*ria)s ground in cylinder mills as from 
thow* ground in pan-mills, nut there are marked 
uinerences in cost. For flint of go(x] quality 
ami waslicd to a fine degree, the cost of grinding 
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in a paii-miil is no more than for grinding in a 
cylintfcr mill producing a material of the same 
quality For a coarser, lawned product cylinder 
grinding is cheaper. Crazing may result if coarser 
flint replaces a finer on© in an earthenware body 
and glaze. The sotting of flint in the ark or 
blungor may bo provcnteil by liner washing. The 
construction of tlio ftlt^ r-prosses used may have a 
serious effect on the plasticity of the clay. Wixxlcn 
presHo-s are proferahlc ; they should produce a thin, 
uniform (!ake. The cak<?s should he stored for 24 
hours belore use. To make a really good white 
earthenware, body it is lUKessary tr) develop the 
plastkdty of the ?nat('rial as fully as possible, and 
this is difliculi when a largo proportion of non- 
plastic or milled material is present. Hoth ball 
and china ( lays should l)^’' bluiig^Hl to a thick slip, 
avoiding unduly prolonged blunging. The flint and 
stone should he waslu'd very line and stored as long 
as possible in a slip state (,‘12 oz. or more i>er pint). 
Any scrap material add»'d should be in the form 
of a thickt'r or heavier slip than the lu wly mixed 
body, as lew white scraps as possible being used. 

A. If S. 

liotie chiiui hoiJij; lieveni rcsrairh on tin' . 

,r. W Melktr. Trans. Ceram. Soc,, 1918-9, 18, 
497-509. 

Hone china is composed of hone ash (tricaleium 
idiosphate), ehiiia clay, ami Cornish stone. On 
grinding the Cornish stone and bone ash with water 
and on evaporating the watf'r used in preparing 
tlie body slip, hydrolysis (K.-eurs, and the produet 
IxKonu's plastic. Hone china body cannot lx* 
jnatuiaxl by i)rolonged st()rag<‘. When bone china 
Ixxly is bred in a kiln the shrinkage is roughly 
proportional to the temperature, up to the finishing 
point, aft(‘r wliich the body expands on further 
heating This (>xpansion is due to the di.vscxdation 
of the horn' ash or its deeoinpositioii by cailxm, 
under reducing conditions, with evolution of phos- 
phorus. I’lu re is less than 1 i <>f iron in a bone 
china Ixxlv. hiiL in firing the war<' it eombtnes witii 
pluKsphorus from the bone ash forming grfxmish- 
hlue, blue, or brown iron ))liosphate. Blue (hina can 
readily l)(‘ made by enclosing charcoe] or otlu'r 
organic matter in the sagger in wliieli llie ware is 
fired or by using a hone ash containing sufheient 
carhonacci ’s matter. It can also lx.' obtaincHl with 
bone ash .’^c from carbon and with ware linxl 
Avholly in an oxidising atmospheia'. In some samples 
of bone ash tlu' <’arhonacoous matter burns out 
readily ami at a temperature much bclow^ the de- 
composition point of hone ash; other samples give 
trouble because vitritication of the Avare s(*ts in 
Ix'fore all tln^ carbonaceous matter has burnt away ; 
this dilfereme in behaviour appears to be due to 
the manner in which the hones are calcined, it is 
•shown that the range of white hone china b(Klies is 
extremely limited, and that outside this range an 
extraordimirv variety of tints is developed. Tlu' 
.'•mailer the proportion of stone and tlu' greater the 
lironortion of clay in a hone-ehina hixly the greater 
is th(‘ tendency to form bine ware. 'Pile presence 
of a high proportion of alkalis thus hinders tlie con- 
version of calcium iihosphatc into iron phosphate. 
If, how('v<'r, the proportion of Cornish stone i.s 
ex(x*ssive llu‘ body blisters or “ bloats.” Even the 
use of a more moist saniph* of stone may spoil the 
Avar© by disturbing the balanet* essential to Avhite 
Avar©, aiui blue china must have Ihhui very fre- 
quently prodmaal liy assuming that tlu' Cornish 
stone used eontaiiu'd only 19 , of Avater when, in 
reality, it contained 20 ' or more. A greater 
variation is permissible in the bone a.sh used than 
w'ith ©ithtJT stone or clay. When the stone is de- 
ficient in felspar, the blue china is in so critical a 
condition after passing; through the gloat oven that 
oxidation may occur in the enamel kiln with pro- 


duction of brown stains of ferric phosphate. Some- 
times Avhite iron phosphate in chinaware is so 
sensitive that it oxidises to the broAvii form on mere 
exposure to air. This brown ware is very liable to 
spit in the enamel kiln (this J., 1917 , 560). The 
variation in the composition of mixtures forming a 
satisfactory glaz('d bone china is very limited, due 
to the fact that glazed ware rich in clay, i.e., glazed 
i blued ware, teml.s to craze badly, and also to the 
: tendency to blister of Avare which is rich in stone 
, and bone ash. Alumina and iron and nlkalis appear 
! to facilitate' the decomposition of the hone, but they 
' fix the phosphato Ixflore it has time to blister. 

! Alkalis also aid in vitrifying the body, hut the free 
' quartz in the stone acts as an acid (hvomposing 
the bone ash and any aluminium phosphate. 

! A. B. 8. 

Jione (ish ; Nate on ojHitHe svt)siit\itf'd for [in 

bone china })o<tieM]. N. B. Davis. Trans. Ceram. 

I Soc., 1918-9, 18 , 378—881. 

I Canadian mica-apatite containing Cat) 55’tK) o , 
; IV). 39-24”, Sit)., Ee,0,, Al,(), each 0-72 MgO 
, 0-.3.V' , Na,0, KA)*each 0-25 / , Cl 0'5 / and F 3107, 
was Kiihstituted for bone ash in four typical china 
Ixxlies. The mixture showed excellent casting pro- 
I per ties and plasticity, hut all the pieces Aver© de- 
' formed Avhen fired at cone 12 (1350'^ C.). The great- 
est traiisluconcv Avas developed at cone 9 (128(]° C.). 

A. B. S. 

llcctifierafive finnnce. Bosenhain and Coad- 
Pryor- See I. 

Itrfiacti/i ics for coicc-ocena. Bees. See IIa. 
Corrosion of cohe-ovrti wads. Be<"S. Sec Ha, 

' Lead borates. Thompson. See VII. 


Mi( <1 senist. Ro'<well. See X. 

'/jinc fnrnaee refraetories. Andb'v. See X. 
Zinc retorts, ^(‘ott. See X. 


Co(njidat ion of etaij. Odt^n. See X\'l. 

Patents. 

Class (trtictes; Machine f'lr re-melting [fire- 

nidLshing] . M. Mathy, Liege, Ikdgium. 

Eng. Pat. 137,660, 27 2.19 (Appl. 4956/19.) 

,\ AiAcniNR for snjierficially remelting or fire- 
polishing glas.sAvare consists of a A^ertical cylinder 
down which is passxHl a current of gas heated by 
surface (ombustion in a disc of porous refractory 
material in the upper part of the cylinder. Means 
aie ])rovidc(l for rapidly inserting and removing 
tlie glassw are.- - A . H. S. 

Furnace for contiHUo\>s sheet-glass drawing. M. J. 
Owens, Assignor to The Lihlwy-OAveiis Sheet Glass 
Co., Toledo, Ohio. U.S. Pat. 1,327,405, 6.1.20. 
Appl., 18.11.18. 

AIoi.tkn glass flows from a melting tank through a 
relining tank to a sh(x*t-d rawing source. The re- 
fining tank is providixl Avith means for retarding 
tlm flow of hot gases from the ini'lling tank <.ycr 
the molten glass to the outlet end of th(' nTining 
tank. J. AV. 1). 


Ch\.s' Methoik of slainintf . -1. Hasburg, 

(fliicago. 111. U.S. Pat. 1.32S,S;H. 27.1.20. 

Appl., 18.6.19. 

Ci.ASS or ceramic ware i.s decorated by applying a 
porou.'. Jiround coat followed hv a colonring material 
which penetrates it, and tlieii firing the ware. . 

— A. B. S. 

Itefractory material. E. D. Frohinan, Pittsburgh, 
; Pa, U.'S. Pat. 1,327,758, 13.1.20. Appl., 20.4.1^. 
! The material consists of a mixture of finely-divided 
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dry fireclay, silicious material, and “sulphite 
pitch.” — L. L. L. 

Ttefrnctoru material and process of mokinu s(une. 
T. Bhenrd, Ijiikewood, and H. K. Wethtrln^, 
Cleveland Oliio, Assij^nnra tn Tno 

mite Products Co., Cleveland, Ohio. U.S. 1 ut. 
1.320.134. 3.2.20. AnnI.. 10.0.18. 


bv concare baSke and projeo^m a raoot%. 
I flLSroam to the centre of the bowl. The pstb 
flowing St may be varied by sliering 

taken by ^ne ^ number, shape, and 

htlficcU I'he^uahingatr^gtha 

Klorurs and concretes prepared as descriW ue 
Btatod to bo considerably superior to those of similar 


Dolomite is calcinetl, and a portion of the lime 
present is converUs:! into a solution of caleiuin 
chloride, which is s('paratc<i. The rc.sidual solid is 
suitable for use as a refractory material. — A. B. S. 

Plastic [insidatimi] coin po.'tif ion. F. Bichard and 
F. M. Bradv,' Cleveland. Ohio. U.S. Pat. 
1,32<),094, 27.1.20. Appl., 2.5.17. 

A ri.AtjTic, insula tint.; composition is prepared by 
mixing!; silica ami carbon with le.sser quantities of 
aluinina and ferrous oxide, to{. 5 ether with W'ater 
and a bindiiif^ au;ent, drying the mixture at 100” F. 
(38” C.), then hoatin<i to 800”— 9(K)° F. (430”— 
480” C.) to burn off the carbon, and finally heatinix 
to incipient fusion of the ferric oxide, leaving the 
greater part of the silica nnfus<‘d. — A. B. S. 

Porcelain, stoncicnre and the like; Process of firing 

. F. Knko, Breslau. Oer. Pat. .314,585, 

2.11.15. 

Hiohly-hkatki) s^'comlary air is introduced under 
high pressure info the fire-ga.ses as tliey leave the 
combustion ehamlK'r. The t xhanst gaR<'s are drawn 
away exclusively hy this hot secondary air .so that 
the furmu-e works without a chimney draught. The 
air introduced under high pressure causes a bettor 
mixing of the smoke parti<l<'s, and con.si'(|U(‘ntly 
a better combustion, the hitter hmng also inqiroved 
by the fact that tlu* second. irv air intro<lnc<'s 
additional boat.- J. F. B. 

Pn/inif machine f>fr ehn/. ThS. Pat. 1,329,082. 
,SVe‘l. *' 


Pond or like eovering material; Composition for 

use ns a dust-proof and icaterproof and the 

method of making the same. 11. Illemann, Glas- 
gow. Fng. Pat. 138,017, 20.6.19. (Appl. 

15,534/19.) 

A lUTUMiNors composition for surfacing roads is 
made by adding bituminous oil or tar or a mixture 
of non-oxidising oil, .such as creosote, and pitch to 
dried stone-dust, heating to remove light volatile 
oihs, and tlien agitating so ns to obtain a uniform 
mixture, (^ferenc-e is diroc;ted to Eng. Pats. 1737 
of 1871, 17,483 of 1887, 17,1.53 of 1890, 21,043 of 
1905, 3749 and 24,829 of 1906, 9929 of 1909, 25,465 
of 1910, and 1458 of 1913 (this J., 1909, 1315; 1911, 
1.388; 1914, 201.)— A. B. S. 

(a, c, I). G— k) Lximher; Process of drying . (u) 

Sterilised wood, (k) Sapless composite wood, (f) 
Process for treating and drying wood. F. K. 
Fish, jun., New York U.S. Pats, (a) 1,328,505, 
(h) 1,328,506, (c) 1,328,507, (n) 1,328,655, (e) 

1.. 328. 6.56, (f) 1,328,6.57, (g) 1,328,658, (h) 
1,328,059. (i) 1,328,660, (j) 1,. 328, 661, and (k) 

1.. 328. 662, 20.1.20. Appl., (a) 20.9.16, (a) 27.9.16, 
(c) 18.1.18. (n) 23.4.19, (e) 30.4.19, (f) 21.11.19. 
(G, .i) 22.3.17, (H, i) 8.3.17, (k) 17.12.19. Renewed 
(A) 9. 11.18, (n) 18.4.19, (c) 13.8.19, (o-j) 13.12.19. 

(a) Wood is iinmersod in superlu'aU^d water under 
pressure until its .soluble contents are di.s,solved 
and th(' wood coinpleU'ly 8U'rilise<l ; it is afterwards 
<lri<‘d under conditions which prevent hardening 
and eiialile the resins to pernu'ate the individual 
fibres, whilst “tanning colloidal su}>staii(.'cvs ” ex- 
tracted troin the wood are deposited on the fibres. 


IX -BUILDING MATERIALS. 


(h) A tanned wood, having its gummy sap-mat^rs 
remowxl and its natural preservatives (tannins) 
uniformlv clistrilmti'd (c5 Wood is immersed in 


Salt mirfures o.s' jneservativrs for uood against 
fungus and deea>/. F. Moll. Z. angew. (’hem., 
1020, 33, 39-10.' 

The author gives a .^hort history of the develop- 
ment of the use of inorganii; salts lor impregnating 
wood for jireserving it jp^ainst decay, the attacks 
of in.sects and lire. Wolman introdm'cd the use of 
salts of organic acids and reduced the temperaturi' 
of treatment. 8ul)s<‘<nuuitly lu* patenU'd the use of 
salts of heavy metals with sodium fluoride (Eng. 
Pat. 17,534 of 1906; tliis .1., 1907, 968). He also 
eomhincHl with tlK‘ us<‘ of .sodium fluorido that of 
watt‘r-«oluhle oigaiiie compounds known t(> have 
antiseptic properties (Fng. Pat. 19,211 of 1906; thi.s 
J., UMj7, 529). Wolmjin’s mixtures can Im' varied 
in many ways for ditfen-ut }>urposes. To fix such 
fiubetiinces as phenol, naphthol, and cresol in the. 
wood, a chroming troidnu nt is now employed. The 
type of mixture fre(|U»uitly used at presiuit contains 
70% of sodium fluoride and 30 of phenol-chromium 
salt compound. A chronoKigied bibliography is 
given. — E. H. B. 


.''Uperlieated water and then heated so as to dry 
it without hardening the resins. 3'he woml may 
1)0 subj<*( t<-d to a vacuum prior to immersion, (d) 
3'iinlH‘r is subjected simultaneously to live steam 
umler i>r<‘s;sur<* and to a dry heat, and then to a 
dry heat whilst piu’ioilically launoviug the accumu- 
lated moisture, (u) .\ wockI from which the gummy 
sai)-matters have been nunoved and the individual 
f'hncs piuiuanontly enlarg(‘d hy im[)regnation with 
the natural pn-stuvatives in the wood and with a 
for<*ign pre.si-rvati v<‘. (f) Wood which has been 

sweateil and softened hy lieat is subjected con- 
s<x;utively to a vacuum, stmim, a further vaeuuni, 
and hot wat^ r to remov(‘ all soluble constituents. 
Thi* water is then removed and the wood dried. 
(g) Wo(k 1 is heatf'd hv radiation, sweaUxl, subjected 
consecutively to steam under pressure', vacuum, 
sup<*iheated wat<‘r, a further vacuum, to dry heat 
at a high t<‘miH'ratur<', and finally to a moderatoly- 
lu'iitfsl moist atmos|)}u'ri'. (h) Wood is subjected to 
a mo<leratelv-lieated moist atmosphere without 
pressure, then to saturotc'd sioam until the sappy 
matters arc dissolved; the prt'ssure is then gradu- 


Patents. 


ally reduced to below atmospheric pressure, and 


Cement; Mixing of and apparatus therefor. 

N, C. Johiisoji, New York. Fng. Pat. 127,560, 

9.4.19. (Appl. 9030/19.) Jnt. Conv., 28.5.18. 
Batche.S of cement, with or without other in- 
gredientfi, are mixed with water in an upright Ijow l 
which is rotated at such a HjK'etl — 1500 revs, per 
min. — as to causes tho mixture to l)e driven centri- 
fugallj upwards, outwards, and along the walls of 
the bowl at a high velocity until it is deflected 


the wo(mJ is finally dried at atmospheric pressure 
without heat, (i) Woed is subjected to live steam 
under pressure, then to a partial vacuum, and i.s 
finally dried in a moderately-heated inoi.st atmos- 
phere at atmospheric pressure, (j) Wood is mixed 
with a hcat-ahsorhent, then sweated, surrounded 
I hy steam, subjected to dry heat, and finally cooled 
1 in a moderately-heated moist atmosphere,^ (k) 
Wood is placed in a sweating chamber and subjeo^l 
to a moaerately-hot, moist atmosphere; it is then 





Bubj«oted successively to steam under pressure in 
an autoclave, to dry heat in an ** equalising 
chamber,’* and to a moist moderately-heated at- 
mosphere in a cooling chamber. — A. B. S. 

ithod of bleachinfj . E. Bateman, 

, Wis. U.S. Pat. 1,329,284, 27.1.20. 
Appl., 8.9.19. 

Wood is bleached by means of a solution of con- 
centrated nitric acid and potassium chlorate. 

— A. B. S. 

raint oil-'f ^or concrete. Eng. Pat. 137,878. 

See Xlil. ■ 


X.-HETALS: METALLURGY, INCLUDING 
ELECTRO'METALLURGY. 

Mica schist for lining cujioJas and steel converters. 

P 0 H. Bo.swell. Trans. Ceram. Soc., 1918“19, 
18 , 382-388. 

In America mic.-L schist i.s used instead of ganister 
for lining cupolas and ste^'l converters. The 
material is of Cambrian age, fairly hard, foliated, 
but fine grained and eompaet. ISIieroscopieal ex- ; 
amination sliows tliat tho material is a qiiarU-sehist : 
rather than a. mica schist; it contains 69% of . 
quartz, a cousidcu-able amount of muscovite mica, i 
and some potash felspar. The rock contains SiOj 
8T.5B%, A1,0, lO-OT/., FcT), 2-2T;:, Na,0-f-K,() 
3'46%, CaO I iMgO 0‘41 . It is built into the walls 

of converUrrs and eupola.s inside tlie firc'hrick easing, 
the blw'ks being set with the cleavag<‘ ('dges forming i 
the inner wall. Fireclay is gemu-ally nscni as ; 
mortar, hut occasionally the crushed rock is ein- j 
ploytKl. The f-'iec iH'eomes glazfsl in use*, and it is ' 
claimed that slag and clinker do not adhere to it. 
As somewhat similar quartz mica schists occur in 
tho Moino Seri(‘s in Scotland, and possibly in i 
Anglosea, ilie author .siiggesls that they may Im> 
uswl for the same purpose. - .V. B. S. 

Electric versus open-hearth [steel] furnace prac- 
tice. K. H. Ballard. Blast Furnace and Steel 
Plant, 1920, 8, 02. 

A (lOMi'.AUisoN of the c(».sL of electric and open- 
hearth s>M‘l mud<‘ from actual running costa of a 
6-ton He. o lit electric furmu e and a 20-ton oil-fired 
opon-heari'i furnace. As tlie furnaces were only 
run for comparison over .sliort periods, in working 
out the costs certiiin dcdiiction.s and allowances 
wore made on i!ie actual costs, in order that 
the figures presented should permit the best com- 
parison, a.ssuming hoLli furnaces were operating 
under normal and reasonably fnll-tirne conditions. 

A summary of the costs is as follovva : — 



Electric 

Opon-hcartli 


furnace. 

furnace,. 


Not ton. 

! Net ton. 


8 

1 $ 

Total motal cost 

9-52 

14-28 

Spociftl metals 

1-79 

.3-52 

Expense Items 

21 •.'■>8 

6-00 

Molten metal cost in ladle 

30-57 

32-56 


The steel made was an alloy steel, and the metal 
made in the electric fin naco was superior in ehcini- 
cal and physical rc<iuireineiUs to the open-hearth 
steel.— J. \V. 1). 

Electric furnace smelting; Prohlems in . F. 

Holmgren. Trans. Svmlish Iron Inst., 1919. 
Chem. and Met. Eng., 1920, 22, 165 — 172. 
lNV»8TiOArioN8 havo been made on existing fur- 
naooB in Sweden in order to determine the beet 


Wood- Mf 
Madison 


arrangement of electrodes and leads, and the rela- 
tion between tho electrical and metallurgical be- 
haviour of tho furnace. A considerable reduction 
of the losses in the conductors was effected by con- 
necting the transformer leads to adjacent electrodes, 
thus rtKlucing the resulting elcctro-magnotio fields. 
The heat supply at the different electrodes is of^u 
irregular, due to an uneven energy supply or to* an 
unsuitable mixture (excess of coal or ore) surround- 
ing the electrode. The electrodes should be con- 
trolled individually to attain regular working of 
the furnace as a whole. Electric furnaces may be 
operated with any of tlie standard frequencies now 
in ii.se, and tlie output of a furnace may be increased 
by increasing the current intake by means of larger 
or a greater number of olcctrode.s. Too high a 
voltage is not permissible on account of tho reduc- 
ing action on the silica walls of the furnaoo. 30 — 
40% of the losses from ihe transformer to the clec- 
trwle may be track'd to faulty (contacts. The shorter 
ihe leads, the b<'tt<‘r will bo the operation from tho 
electrical point of view.- -C. K. 

/Aiic retorts; Mkrostructure of . A. 8cott. 

Trans. Ckuam. 8oc., 1918-9, 18 , 512—515. 

An examination of thin sections of various parte of 
a used zinc r<*tort showexl that the outer yellowish- 
gray portion con.sists of sporadic quartz grains in 
an opaque, matrix of calcined cl.iy, which in part is 
leplncetl by a clear glass continuing innumerable 
microlilos of hexagonal zinc ortho^ilicato with some 
sillimaiiite. As the blue portion of the retort is 
ap]>roaehod these microlites increase in number, the 
aiiiount of quiirtz which hiis been converted into 
trid.vmite also becomes greater, and small isotropic 
oetaiiedra of zinc spinel appeor. In the blue 
material the alumina and ziiie form zinc spinel, 
wliilst the sili(ia appears partly ics tridymito and 
partly as zinc and iron silicati's. The grog particles 
have Ik'Cii iitt;i{ke<l externally, hut retain an un- 
iiltcrod core. The qimrtz h.as Ix'cn wholly inverted 
to tridymite, and a coneentratibn of willomite 
needles often surrounds tho latter. Two types of 
zinc, silicate are present: the orthosilicate (wille- 
mito) ami small (pnintities of tho nietasilieate. 
vSoine sections show brown crystals of fayaJite in 
which part of the iron has l>oen replac'd by zinc. 
When a mixture of zinc oxid(' and iron pyrites was 
allowed to impinge on to a silica brick at 14(X)'^ C., 
a thin s<*ctiou of the brick so treated show'ed that 
tlie effect was confined to the matrix, the (parser 
fr.nginents being unaUerod. 4'he quartz in th© 
matrix was completely inverted to tridymito; the 
iron pyrites had been oxidised to magnetite, and 
the zinc oxide had formed prismatic crystals of zinc 
silicate agreeing with Clauhort’s mineral (willemite 
with of iron oxide). 3'ho spimd crystals which 
form one of the chief constituents of used zinc re- 
torts vary in colour from deep blue to light gre^en, 
and arc identical with gahnite, ZnAkO*. — A. B. S. 
7/\nc furvace. refractories. J. A. Audley. Trans, 
(k'lain. Soc., 1918—9, 18 , 468 — 177. (iSee this J-, 
1918, 702 a.) 

Fi-uTiri;n infoiiiiation based on the work of Brand- 
horst (this ,T., 1904, 4911, Miihlhaeiiser (this J., 

: 1918, 471 A, 658 a; 1919, 42 a 1, and others is given. 

ft is suggested that in coating retorts with zirconia 
; a scuic's of coatings, each containing more zirconia 
than iLs predecessor, should be employed so as to 
I overcome the lack of adlu'sion of pure zirconia to 
i the retorts. — A. B. S. 

j Aluminium dross; Annh/sis of — . H. Hiller. Z. 

I angew. Chem., 1920, 33, ,35 — 36. 

I Onk grin, of ihe finely-divided sample is boiled in 
a flask with 20 c.c. of water to doeompoa© any car- 
bid© which may be present, and the flask is then 
connected with an apparatus in which the hj^rogen 
nitrated when the sample is treated with dilute sul- 
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phuric nckl is passed over heated eop|H;r oxide; 
the \vat<?r fornifd is eollccted in the iistial form of 
ealoium chloride tube and weighed. Before the 
determination is comineneed the air is displactsl 
from the whole apparatus by means of a current 
of carbon dioxide passed previously through sodium 
carbonate solution. The hydrogen is dried by }>ass- 
ing it through sulphuric acid and calcium chloride 
tuws before it (Uiters the combustion tube; ol’l 
gnus, of water is equiAalent to 54*2 grms. of 
aluminium.— AV. P. S. 

Pofosf'iiDii a nJi i/il rutelhi ni! f ; i ion of the > c- 

duction of h.i/ zinr to the treatment of tetra- 

dymite and to the esfimaf ion of te1furi}iin in this 
mineraf. P. Hulot. JhdI. 8oc. Chim.. 1!)20. 27, 
KKV 101. (Sec this 1920. 189 .v.> 

Thk tetradymite is first treated with dilute hydro- 
chloric acid to remove tin' calcareous gangue, aiul 
the resi<lual material is dissolvtsl in hot, concen- 
trated nitri(' acid, the solution being subsefpiently 
evaporat<Hl to dryness. The re'«idue is fuse<l m ith 
twice its W(‘ight of potassium nitiate. The result- 
ing mass contains potassium sulphate, potassium 
Si'ienate, hisimuh oxide, and potassium anhydr(»- 
tellurato. The two first-named salts ar<' <xtracted 
with boiling water and th(' bismuth (►xide with 
diluU" hydrochloric acid. Tlie resi<lue afU r uasli- 
ing with dilut<‘ hydrochloru' acid is suspended in 
the same acid and zinc is added. Tlie wliole (d’ the 
tellurium is depositul in a pur«' siat«' and may he 
filtered olf, dried, and weighe<l after ilie uhole ol 
the zinc has dissolved.- -\V. (?. 

Sitfidde meiastannir arid . Kreis. See \']I. 

Silira. hrieh from roof of open-heot tl, fnnmer. (1) 
Stead. (2) (Jraliam. SVcA’Ill. 

//on fHinijs. Hiudlev. See XX. 

P.trF.NTS. 

steel MinelfiiKj fth nnrrs. J. A\'. Fuller, and Fidler 
FngiiUM'ring Co.. Catasaiuiua. Pa., r.S..V. Kng. 
Pat. Id7.fi7t, 1.1.19. (.Appl. 278 '19.) 

The furiiac*' is constructed with slag ixH-ki ts. each 
communicating uith an end of the furnace, n'- 
generntors, piec ipitating chamhei s i ommuni< ating 
with the regi’iierators and the slag j)ock<'ts. anrl 
means for i»ei-niitting air to enter ll)e regemu-ators 
to be preheat'd. Fach r/‘generatf>r has a low -r 
tier of j'emovahh> i liecker-work bricks, and aide s 
supporting the sam<‘. siiperimfiosed an hes with per- 
manent checker-work brick ■>ujt|)ortcd upon tlu* 
latter, and nozzles tbremgh whicii gaseous or pul- 
A'crulent solid fuel, commingled with j»reheatx‘d air, 
is introducc'd at the opposite eiicN of the furnace. 

W. I). 

Steel; Pmeess of |). T. .Main. A\ in- 

nifwg, Canada. (\.S. Pat. I ..‘127, .‘19^, ti.l.2u. 
Appl., 17.0. IS. 

BrOKE.N pieces ol high-speed '«l. .1 aic melt<-d in a 
crucible, 1 of manganese and Od of siliecui aii 
added to thi; molten mass, and lie- m< tal is east in 
previously pr<*))ared moulds . \. L. 

Steel unjots; Process for eo.sfiini P. (i. 

Coates, Pasadena. Cal., Assignor to Valh y .Mould 
and Iron Coi j)., New \'oi k. 1.8, P.it. I.:i27.9'^7, 
13.1.2t). Ajtpl.. 20.8.17. 

The sttvd is poured into shallow mriulds md lie- 
temperature i.s then eontrolleil hy radiant hfj.i >«> 
that the isothermal zone of fusion measurid at a 
mid-transverse cross-section gradually advances in- 
wards and upwards from coincidence with the 
surfaces of the mould to coincidence with the top 
surhice of the steel mass. — J. AV. D. 


i Iron or steel surfacet; Process of oxidising . 

I T. Hondelli, Turin, Italy. Eng. Pat. 137,430, 
26.3.19. (Appl. 7617/19.) 

Ax oxide of a metal such as lead, electro-negative 
to iron, is added to an alkaline bath so as to pro- 
duce oxidation of the iron or steel surface, with 
se|)aration ot the metal of the oxide, without using 
an electric current.— J . D. 

Pifst prevent imj and arrestimi solution. AV. H. 
Allen. Ih troit. Mich. P.S. Pat. 1,829,573, 3.2.20. 
Appl., 25.9.19. 

Iiiox and steel surfaces are treaPid with a solution 
< onsisting of 35 ])arhs of pure phosphoric acid, 20 
parts of glueostg and 15 jiarts of water. — J. \\\ D. 

Metothinjical reduction prorrss. Norsk Hydro- 
Eloktrisk Kvaelstofaktieselskab, Cliristiania, 
Norway. Eng. Pat. 126,951, 23.4.19. (Appl. 
19,131 /19.) Int. Conv., 15.5.18. 

C.muion iliiixide is passi-d upwards through a shaft 
fuinaco containing metal sulj)hide.s heated above 
6(H)'- C. ('ailM)n monoxide and snlpliiir dioxide are 
formed, and the ore is converted oxide. The 
mixi'd gase^ are passed through seruhlxu-s to remove 
th<> sul|»hnr <iioxide. and the earlHUi monoxide is 
then utilised in a .‘•(S'ond furnace for the nxliictioo 
nf oxidt' ore. 'Die exhaust gase.s from the second 
furnace may hi- lid through a fr«‘sh charge of ful- 
pliidc ore fur (In- r<’-produet ion of earhon monoxide. 

- T. St. 

tila.sf fiiiiiares; lleofir.g of air (o he supplied to 
. ('omp. dt‘s Forges ('t Aeieri(‘s <!<• la Maritie 
rt- (i’j lomerourt, Paris. Eng. Pat. 128,582, 
J:>.6.19. (Ai>pl. 15,471/19.) Int. Conv., 20.6,18. 
Bi.ast-i I iiN \( K gas to hs' hiirned in a CowpiT stove 
is mix«'d as it leaves tiu' toj) of the furnace with a 
hydi'oe.irlmretteil gas or mixtnia' of hydrfK*ar- 
hiirettrd gasrs, ur lif|iii(l fin is such as tar or oil, 
with the ()l>iee( <if raising tlie t('m|H‘ratiire of cx>m- 
hustion and aecefi-rat ing tlie exchange of heat in 
ill.- dove.-.l, W. I). 

Cupolas. W. II. and I). II. WimxI, Hinningham, 
Ei.g. Pat. 137.399, 2.8.19. (Appl, 2705/19.) 

'Pni: (nyen > are arranged in two or more liorizontal 
planes with a scpaiati' air belt of j)ress(‘<l steel for 
ra. h -<'t of tnyi res in tlm siim.' plane. I’he tnyen^- 
bux<'' liav.' Iiingrd . iivt-rs operated from outside tlie 
(iipola, ami from tin- hottoin of (-aeh hox an over* 
liow pipe < los.-d liv a fusible ping pas'^es to tin* out- 
sid(‘ of th - air belt. .1. AV. 1). 

.InneoliiKf foi um e. li. AVollfgrani, Id ie, Pa. r.,S 
Pat. I,329 ..m 73. 3.2. 2(). Appl., 21.5.18. 

Thk main be.'iting <liamlM*r is siirroiindi'd by ;.'.n 
ontm iliambcr wliidi extends over th<‘ top, back, 
and botloni <»f tin- main chamber. A lM\'iting agent 
is introdm.'d into tin- upfar part of tin- oiit>i 
diamber ,it tlir front ami aI<o into the main diam- 
h< r at tin- Iront. 'Dm- two str.'ams of hot gas iiniu- 
in the outer i h.imlx r Is liitid the main ehamher, and 
tlie g.l-^ then j>ass(s iiud.-r the main diamlsu 
through a eoni rolling dev ice* to the stack. A\'. F. F. 

Oie hrnpnl f es ; Man ufi:t I u re of . 11. (», HilD, 

Hramliall, and Iv Wheeh-i', Cheadle Hiilnie. Eng, 
Pat. 137.626, 1.2.19. (Appl. 2566/19.) 

FiVEf-v dividefi iron valid or other ore is mixed witli 
hitiimiiioiis matter and tin* mixture subjected to 
distillation in (fpeii shallow trays, during whidi the 
hitiiminoijs matter is coked and forms a binding 
material lor the ore; the distillation products are 
recovered. JAnu', salt, or maiigane.se may l>e mixed 
with the ore ‘■o as to nnalify the by-products or to 
produce six'i-ial riiialities in the ultimate metal. 

-J. AA^ D. 
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Coating metal upon metal or other conductive fiat 
surfaces for electrotyping for printing work and 
other like purposes, specially applicable to sound 
reproducing records and the like. T. R. Harris, 
Harlington. Eng. Pat. 137,695, 31.3.19. (Appl. 
8023/19.) 

The fiurfaco to l)o coatod is cloanod and imiuorsed 
ior about five minutes in a solution containing 1 lb. 
of arsonious acid, 1 lb. of potassium cyanide^ i lb. 
of sodium hydroxide, and 1 lb. of acetic acid per 
gallon of solution. By passing a current of 1 amps, 
at 4 volts a thin deposit of arsenic is forriMKl, and 
this is then coated with nickel to a thit^kncfis of 
about 0'002 in. A strengthening layer of copper is 
applied by electrolytic means and th<i plate is 
stripped off. The nickel facing imparts a greater 
degree of resistance- to wear than is obtained with 
copp<"r sliells. — C. A. K. 

fjijiviating and washing granular or puh^erideni 

ore; Ajiparalus for , G. (iriindal, Djursholm. 

Sweden. Eng! Pal. 137,930, 12.2.19.' (Appl. 
,W4/19.) 

V^’at.s with curved bottoms are phuc'd side by side at 
different h'vels. A shaft ov('r each vat carries oscil- 
lating arms, to which :ir(' coniK-cted angular heeding 
and stirring devices. 'I'he ore is transporUsl from 
one vat to the next higher vat, and the solvents or 
wasliing agtmls, which are admitted hy sev<‘ral in- 
lets, pass from vat to vat hy conduits in an opposite 
direetioji to tin* on'.- J. AV. 1). 

( dtaana/a/// 1 stjldrr; Mrllmd of mating - . .1. 

Salm, .Vssignor to Ji. A. Whitm-v, .Mhany, 
.\.Y. r.S. Pat. l,32().97l, 6.1.20. Ai)pl., 3.8.IH. 
A HKi,ATivi:r.Y small (plant ity of salt is added to 
melt('d aluminium, then a. relativ('ly large (pianlity 
of till is added, tlie heat is allowed to (h^eia'ase, the 
product eovert'd to prevent oxidation, and zinc in 
e.xeess of the aluminium and in considerably less 
(luanlily than the tin addl'd. - A. d(' W. 

Solder for (iluininiinn. .1. Segura. New York. V.S. 
Pat. 1,328,691, 20.1.20. Appl., 21.10.19. 

A Hor.DF.u for aluminium consists of 75- ! ') parts of 
lead, 185 205 parts of tin, 185 — 205 parhs of zinc, 

5—25 parts of antimony, and 5 — 25 parts of “ white 
metal ” (8-^ SO 00, Sb 5 15, and Cii 3 -10 ' ). 

(hA.K. 


SnieUing susfrii<; Hrrineltr unit . W. MeA. 

Johnson, Hartford, Conn, I'.S, Pat. 1,327,282, 
0.1.20. Appl., IS. 2. 15. 

An int<('rmediaie readily (►xidisablc product is pro 
pared hy heating the charge and is transfcrreil out 
of contact witli air from tlie funiaiv in which it 
was formed to the actual smelting furnace.- T. St. 

Copper aUog; Su rfacc-roloin rd (uticle of 

l*rocess of su rfiue-rofou ring articles of copper 
alloy. T. C. Alerrimaii, .Vssignor to VVineluxster 
R-('peatiiig .Vrms Co., New Haven, Conn, C.S. 
Pats. 1.327,400 and 1.327.101, 6.1.20. Appl., 
5.8.19. 

Thk articles to he coloured are dippc'd in an acid 
oxidising hath and afterwards in an acid solution 
containing sulphide am; an arsc'nious compound 
giving a surface tinish of black uilour. — J. W, 1). 

Ores; Process for ehcmirol srparalton of — — . A. T. 
Elliott, Assignor to L. M. Erecinnn, Los Angeles, 
Cal. U.S. Pat. 1,327,536, 6.1.20. Appl., 20.2.18. 
The ore is leached with hy<lrochlorie acid and the 
sopariited solution treatc'd to obtain a chloride. 


Thi.s is then decomposed by heat and the chlorine 
80 obtaine<l is utilised in ro-produeing the leaching 
Rolution. — T. St, 


j \ iU>ppcr u(r.s-;] M etidl urgiral proress [for the treat- 
ment of — 1. W. E. (irwnawalt, Denver, Colo. 
IT.S. Pat. 1 ,328,666, 20.1 .20. Appl., 5.8.18. 

CoiTKK ores are treated with sulphurous acid in th<( 
pr<‘senee of a solution of eop|Hu- sulphate. Copper 
I is deposited from the mixed soluti.^n of copper sul- 
j phaL- and sulphite hy ehnirolysis, and the re- 
; generated sulphuric acid solution is employed to 
I eoinpleU* th(‘. extraction of coi)per fi-oin the treated 
j ore. — C. A. K. 


i lirass and atnilar scrap; M-’ihod of melting , 

Electric furnaces. Method of and means for 
I melting brass and similar scrap. W. R. Clark, 

I Assignor to Bridgeport Brass Co., Bridgeport, 

' Conn. U.8. Pats, (a) 1,328,712, (a) 1,328,713, and 
(c) 1,328,714 , 20.1.20. Ap])!.. (a) 6.5.18, (b> 

; 31.5.18, and (c) 13.6.18. 

: f.\) 'tnK metal is melU'd in an ( Icf tric induction fur- 
j nae(‘ having a. H<>condary <hanm 1, and the upper 
i surface is healed hy indeix'iident ineuns to prevent 
i solidifu ation Jhereof. (b) An ( Icctrie resistance 
4 lenii'Jit is provided in tlie furnace ( hamlxir al)ov<' 
tin.' charge to prevent tin- chilling of the surfa<‘e of 
: th<‘ (harge. tc) A preluaU'd siih' chamix'r is 
attaclu'd to the melting funuKc, which is fed hy 
a slow, continuous advainx'nu'ut of tin' met.'il sirap 
through the pri'ln'ating (lianilH'r. — C. A. K. 

( 'oner nt rot t ng to es; Mrihnd and apparatus for 
. J. M, Callow, Salt Lake City, Utah, As- 
signor to Pnenmati(! Proc'css Flotation Co., New 
Y(uk. U.S. Pat. 1,329,3.35, 27.1.20. Appl., 1 .1.14. 
i An 014 ' mass consisting of metalliferous and non- 
' metalliiVrous ingredients is fornu'd into a pulp wiili 
wat('r, 3'h(' pulp tin'll tions through a rooeptaele 
and forms thcin'in a jiiilp liody of gradually in- 
creasing depth. Air uinh'r different pre.ssures 18 
1 deliven'd to the pulp at different levels, and the 
' rising hnhhh's of air adlien' to and convey the metiil- 
; lif4'rons parti( les to the top of tlu' pulp from which 
tlu'v alt' caused to How lati'i allv ami are col lec' ted. 

I ‘ -J. w. n. 

i Molifhdrnum ; Iterovery oj from its ores, 

\ H. A. J)o( 'tiler, Menden, Conn. U,,S. Pat. 

I 1,. 329, 380, 3.2.20. Appl., 14.4.19. 

A ( cnnKNT of chlorine gas is passed through molyb- 
(h'num-(<>ntaining materials, sm li as ores and ex)n- 
; (cntrates, iiiaiiitained at about 500° C., and the 
; resuUiiig gases are treated for tin' recovery of 
molybdenum compounds.- -J. W. D. 

A re-wrid ing electrode. R. E. Kinkead. Assignor to 
The Tnneolii Ehsjtric Co., Cleveland, Ohio. U.8. 
Pat. 1,329,530. 3.2.20. Appl., 1.11.19. 

Finkly divided motullie iron is snpplitxl along the 
h'ligth of the lu'gative iron elect lode for the pur- 
pose of supplying iron vapour for ihi' maintenance 
of the are during tlie weliling opi.'i ation. — C. A. K. 

Furnans. Eng. Pat. 137,628. Yee [. 

Itlast-fu rnnee gas. Eng. Pat. 1.37,586, See Ha. 

I (ias for irclding. U.S. Pat. 1.32th400. ITa. 

! Flake graphite from kish. I’.S. Pat. 1,328)845. 
j See VII. 



242 a Ct.XV.— leather* BONE; HORN; glue. Oi- XVL— SOILS PBRTILISBRS. [M«r.8L19«L 


Uiihher- or UaihrrAike. mu^^es from yeast and 

formaldehyde; Manufacture of . H. BlUcher, 

Leipsig-Gohlis, and E. Krause, Berliii-Steglitz. 
(icr. Pat. 314,728, 20.11.13. (See also (ler. Pat. 
289 X, 97; this J., 1916. 130.) 

Thk niaU'rials, <(>nsisting of yeast and formalde- 
hyde, with or without the uldition of ])roteins, 
phenols, oils or glycerin, are mixed with glue in 
sueh quantity that tlie preHsc<l arti< les remain sott 
and flexible after cooling. The plastic ma.sses are 
prcBs^sl uj) with textile lihres or fabrics or with 
nletal parts. Tlu' pioj)erties of the linished pro- 
duct, osi>ccia[iy it.s hardness, depend principally on 
the pressure employed. The higher the pixvssuro 
the more nearly the pro<luct upprojiches in its 
physical proporLies lo h'atlu'r. 4'he lower the pres- 
sure the more nearly it res('mhles ruhlau-. If very 
little or no moulding pn'ssure la^ employed, soft 
elastic nrtich^s aie ohtaimsl whidi hav<“ a cou- 
sistenci’' similar to that of pure Para rubber. 

.1. F. B. 

ti'u'i for l.icdlvoi}s. (ler. Pat. 3t).3.9<)6. See IIa. 

XV.-LEATHER; BONE; HORN; GLUE. 

Mimosa hark and [tanniny] citract; Suyars in 

. A. Harvey. J. Soc. Leather Trades’ 

C;hem., 1920, 4, 11-- 13. 

Four samples of Natal mimosa hark contaiiuHl 

l%>“ 2‘9X of disaccharidos and TO I '9;:, of inomo 

saccha rides, which is greater than the sugar con- 
tent of any other tanning mat^uial except pine 
bark extract. The total amount of sugar in mimosa 
extracts appears to iucn'asc! with increasing ex- 
traction prt^surc. Probably hydrolysis of di- 
saccharides to monosaccharides takes place during 
the manufacture of the extracts, especially when 
high pressures are onipIoyo<l. Pure unadulterated 
mimosa extracts yielded 22 — 4'4/: of mono- 
saccharides and 3'2 — 7‘2 of disaccharidcs. The 
Customs authorities leivii'd duty on extracts ceii- 
taining of dissacchari<les.- ]). W. 

Sulphite cellulose; Detection of in fatrnitifi 

extracts. G. hh Knowles. J, Soc. Leather 
Trades’ Cheiu., 1920, 4, 13 — 15. 

PuRK solubilised quebracho extracts giv(* precipi- 
tates with hydrochloric u( id, but not with organic 
acids. Forniit: acid has Ik'cii sub.stituted for hydro- 
chloric acid in a nuMliH«.sl form of the PrcH-ter-Hirst 
test, and has provasl more satisfactory. A positive 
tost with this modith'd procedure dws not nee<s- 
sarily indicate sulphiU-cellulose, as synthetic tan- 
nins give a similar fueeijiitate. -I>. \V. 

[Tannery] lune liquors; Analysis of . F. C. 

Thompson and W. H. Atkin. J. ,Soc. Leather 
Trades’ Chem., 1920, 4, 15—17. 

Thk precipitates ohlainvd by neutralising lime 
liquors with acids or by adding exmss of acid have 
hitherto been assunimed to he dne to di.s.solved hide 
substance. The autlior.s, however, have shown thorn 
to 1^ due entirely to dissolved keratinous matts'r 
derived from the hair and enidermis, and not to 
dissolved hide suhstane<‘. About one-half of the 
dissolved keratinous matter is precipitated. Solu- 
tions obtained by treating gelatin and bide powder 
w'ith lime, or lime and sfxlium sulphide, did not give 
any precipitate on neutralising or a<ldjng <'xees.s of 
acid. — D. W, 

P.ATKXTH, 

(■ellulose derivatives; Material [leather etc.] 

treated with . J. J. Byer.s, Brookline, 

Assignor to Products Syndicate, Inc., Boston, 
Mass. II.S. Pat. 1,327,197, 6.1.20. Appl., 10.1.17. 
Lkather or other fibrous material, after drying, 


is impregnated throughout with a cement M;hich 
includos soluble nitrooelhiloso and a non-oxidising 
oil.-L. L. L. 

Strinijs made from animal tendons and products 
made therefrom ; Process for increasing the 

el asl Icily of . H. Griitzer, Vienna. Ger. 

Pat. 305,196, 22.10.15. Irit. Couv., 29.9.15. 

'I UK tlireads of other, proylucts are draw n through 
hot water or treated witli steam, whereby thoir 
elastic ity is iiu ieased, and tlu' increase is rendered 
IKuinaneiit by a furtlier treatment with glycerin. 
’I’he pnue.ss may ))(> pn'ceded by a preliminary tan- 
ning of the mat<'rial, hut a complete tannage is 
to be avoided if tlie elasticity is to bo innintained 
by treatnK'Ul with glyeoriu. By tanning tlm 
maU'iial completely it eoutraets extensively, ae- 
qiiiring a compact structure and great meehanieal 
strength, exceeding in tliis rt'spcct oven leather. 

- H. .1. H. 

7.eafliri-lil:e mosses. Gcr. I*at. 31 1,72S. See XIV. 


XVI.~S0ILS; FERTILISERS. 

('lay: lUmguhititin of and (he protective effect 

of humic acid. S, (hhui. .1. Landw., 1919, 67, 
177—208. 

Kxi'ian MK.NTs wer<‘ madi* with .suspensions of two 
clay.s of ditrerent clmracter, purifled by dialysis, 
and diluted with conductivity water to about 1% 
concentration. Varying aimmnts of colloidal humii^ 
acid were added to 10 c.c. of each suspension and 
I the effect on coagulation noksl. The minimum 
amount of humic acid reqniiad to prcxlucc u pro- 
; tective effect on the addition of ammonium nitrate 
: solution as csiagulant was 0'065 ingrm. in one case 
: and 0*14 mgnn. in the otlu'r. Much larger amounts 
: of humic acid were requinsl to pri'vc'iit coagulation 
with barium nitrate and (lesium ehloride. 'The 
i with ammonium nitrate and litliinm ehloride. The 
pri>t(‘ctive <’ffeet of humic aeid appears to lie of 
j the same order as that of other eolloids, hut is 
; greatly influeiu'cd by the eonc'cntratiou of the ele<‘- 
, trolytes pres^mt, Tlie effeet appears to 1 k^ speeific 
: in eharaet-r for different clavs and eloctrolyt(\s. 

J. 

I Vieltf r rpenments ; lU lnlion hchceen the size of 

plots and the errors of sinqte ohservatiovs in 

i H. Vag<4er. 3. laindw.. 1919, 67, 97'-- 108. 

! An t'xperiment was made wiih 128 field plots each 
J of rye, oafs, potatoi's, and kale', thi- size of the 
. plots being 25 s«|. m. in fh<' c;is(' of rye and oats, 

' 7*5 stj. m. in the ease of potatoi's, and 5 s(|. in. in 
the < ase of kah'. The crops obtaimsl on each jilot 
I were wciglu'd. Various methods of calculating the 
, mean value and the exjx'rimenlal error wore W’orkcsl 
; (.nt, ;ind it is shown that th<' deductions to be 
I drawn vary according to the nx'lhod of eonifuitatioii 
i employed. J. H. 3. 

i i-rop }trod net ion ; .la er perience. in — , W. H. 
3or(lan and G. W. (’bur' hill. New' York Agiic. 
Ev|». Stat., Bull. 405, 3une, 1919, 1—20. 

A.v c'Xjurimeut in ci'op produetiou is described in 
which cnqKs of corn (maize), oats, whi'at, and grass, 
(lover and timothy, liave Imh'U grown in a 4-year 
rotation l(U' 16 years. The fertilisers used were farm- 
yard manure, a eompiete fi'i tiliser, and an acid pirns- 
phato (superph(^])hate) with a minimum amount 
of nitrogen, while two plots roeeivod no fertiliser. 
The largest crop was given by the farmyard man- 
ure, closely followed by the complete fertiliser; 
these two plots gave a 56% increase (dry weight) 
over the plots without fertiliw*r. The plot with 
the incomplete fertiliser gave a 33% increase over 
the unmaniired plots. The grass plots growing 
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clover gave u larger yield of dry matter than thoHc I 
growing timothy grass, ulthongh the timothy main- | 
tained as good yields as the clover on the nnmaii- j 
ured plots. Analyses of Dm soil were made, but j 
no relation was found ]>ct^^een the results of a soil i 
unalynia atid the fertility. The cheapest fertiliser 
as regards erop value was superphf»sphate with a 
trace of sodium nitrate a<hle<l.' - J. H. .1. 

Nitrification of harinjard tnonni e-ni( roticn in 

nrnhlc coil; In fine nee of linir on I he . ('. 

Harthel ami N. Hengtsson. Soil Sci., Ihlt). S, 
2i:i -2,5S. 

Thk additio)! of calcium rarhouate to neutral or 
aci<l cultivat('(l soils does not cause any favourable 
iniluence on the nitrification of the nitrogen in 
applied farmyard manure, but, ou tlu' (“ontrary, 
where excessive dressings (equivalent to 2% of (‘al- 
cium oxide) were ai)plied au imiKding effect was 
noticed. 'riie authors liave examined various 
methods for tin; estimation of ammonia-njtrog<*n in : 
soils, and eom lude that none of them permits of an i 
a^x^urJitc' (|uantitative extraction of ammonia, from , 
any ami c'v<'rv soil. Bonssingault’s method by ^ 
dire(;t distillation with magm'sium oxiih; is pro- ; 
bablv the most satisfactory. -W. 0. 

(Ituina frotn Sardinia. ^t. (Jiua. (ia/,/,. Chi in. 

Ital., 1911), 49, II., 216—219. 

Thk owuriHUiee of veins of trieahium phosphate, ^ 
r(!>«j>mhling ordinary phosphorite, in the bat guano i 
from the Borutta grotto at Kassari, Sardinia, is ^ 
regardisl as eonfirmaiion of th<‘ view that many 
phosphatie dejiosits owe their origin to deposits of i 
guano. (See aho .1. Cliem. Soe,, 192(1, i., 276.) 

--T. H. IV 

Moidurf in soinl snh.strafa; Jtclation of io 

physiological salt h(dan<o‘ for planls and /e the , 
relative plant-prndnciiuj ru/ac of vaiious salt ; 
proportions. ,1. W. Sluv<‘. J. Agrie. Hes.. C12(), j 
18, 657—1178. 

In sand cultures varying the moisture content from | 
46 to 80 ' had no elfeet on th{‘ optimum physio- j 
logical hnlanee of the nutrient solutions for pro- j 
duction. (food physiological balance and optimum ! 
total coneeiitration of a nutrient solution are not ; 
the only laidors, as the actual plaiit-prfKlueing | 
value of any fertiliser treatment is largely deter- | 
mined by t’ e moisture conditions of (the substratum. ' 
The highest yields of tops and roots and high j 
transpiration rates wi're obtained with a moisture | 
content of ()() . — AV. (J. 

I, hue; Ejfecl of - • npon the sodium chloride toler- '■ 
nncr of wheat .scc:llin<js. ,1. A. Le Clcrc and J. F. . 
Breazeale. .1. Agrie. lies,, 1920, IS, . 1117 — fl5(>. 
V'kky small amounts of calcium oxide or sulphaU' 
overcame the toxic elTccts of sodium chloride or j 
sodium sulpliate. Magnesium sulphate and barium | 
chlori(h‘ AVfue slightly antagonistic to sodium .• 
chloride. Potassium ehloriil<\ sodium nitrate. ! 
sodium |)hospinite, ferric chloride, and alum had I 
no eflect on the tiixieiiv of sculium eliloride. (See ; 
further .1 ('hem. Soc., Ai.r., l92ti.)--AV. (1. | 

Cereal seeds; T real men t e/ — hy dry heal. 1). 
Atanasoff and A. (*. .lohuson. .1. Agrie. Ues., 
1920, 18, 379— ;19(). 

Bahi.ky, wlieat, rye, and oat seiwl.s, especially when 
of good quality and well-dricHl, are able to with- 
stand exposure to dry heat at KKP C. for thirty 
hours. Sersl iufeetioiis from bacterial blight of 
barley {B. transtueens) and the liaelerial blight of 
oate (^Pseudo no mas avena.) may Ihi Inith (liminat^sl 
b^ this treatmoiit. A Jiuml)er of soixi-borne fungoid 
diseasea such as wheat scab {(libbereUa sauhinetii 
and Fusuriiim spp.), primary infections only, and 
spot-blotch of barley {Heimtnthosporivin sativum) 
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are practically eliminated by this dry beat treat- 
ment, and other diseases such as net-blotch 
(//. teres), stripe disciisc (tl. (jramineum) of barley, 
and Helminthosporium bloUh of oat.s {H, avena:- 
.salivte), as well as loose smut of barley and sinuts 
of oats, are also rnarke<llv reduexHl without 
maieriallv injuring tin* germination of tlie see<i. 

-W. G. 

1‘lirnl juices; I'aetor.s affeeliny the oeitlitu or 
h I/d roiffn-ion concent ration of — C B 
Cievenger. Soil Sei., 1919, 8, 227 - 212. 

('mrr.viN factors must Ik* taken into account in de- 
U‘rmiiiiiig the hydrogen-ion conccuitrat ion of plant 
juices (ms' page 219 a). Tlu* <‘\pr(‘SN( (l juice usually 
iH'coim's more acid on standing, while plants when 
cut. and allowed to stand some time before the juiet* 
is (‘xpres.sc'd usual I v become more alkaline. Further, 
llu* acidities of the leaves, stcous, and roots shov^- 
marki'd variations over a 2t-honr period. TIk' 
acidity ot the leave.s and stems is liighost in the 
morning and d<‘(r<‘a.se.s during the day, while the 
a< idity of the roots is highest during the day. Th<' 
acidity of the soil also infliu'iues the acidity of 
the dideniit parts of plants grown on the .soil. 
Oats, l)mkw!i<‘at, soya beans, and cow [mwih wer*' 
grouii on a(i<l soils and on the '^ame soils after 
liming, and it was tonnd that, with the exception 
of huekwheat, the tops of the plants grown on the 
limed soil were usually more acid than those grown 
on the unlimed soil. 3he acidity of the roots of 
the plants appeared to he correlated with that of 
the soil. Tile lype of fertiliser also appears to 
have soim* influence on the acidity of the plants, as 
is roughly indieat(Hl by comparative trials with 
fodium iiitr.ate and ammonium nitrate. — AV. G. 

Claiif jiiiees. C'h'veiiger. .s'rf-XXIII. 
ilaeterio. Conn and Brt ed. Sec XlXu. 

Patknt. 

Amminiium nitrate fertilisers. Norsk Hydro- 
Klektrisk Kvaelstofaktii'selskah, Christiania, 
Norway. Fng. Pat. 129,974, 25.6.19. (Appl. 
16,021/19.) Int. Conv., 19.7.18. (,^e also Eng. 
Pat. 117,823; this A., 1918, 556 a.) 

An easily decomposable phosphate is finely ground 
ami 1 part of tin* powdennl substance is mixe<l with 
2 -10 parts of ammonium nitrate. The mixture 
is moi'‘tened nith water, and is then heated with 
lonliiinons stirring until ?t lK*eonies granular. 

J. H. A. 


XV1I.-SUGARS; STARCHES; GUMS. 

[.S'/o/(/r cane miUinii;\ Colloidal water, aiiparenf 
and /lid iinhdiit itni, and the eoeffieient of mi,rWii 

I I/I 1. ('. Miiller. Bull Ahsoi*. C'hini, Suer.. 

1919, 37, 118—121. 

Thk fact that sueeessivi* crusliings ot sugar cane 
yiehl juiei"- ot decreasing sugar-content and that tin* 
juka* reii*;iining in the bagasse is poorer in sugar 
llmii the last mill juiev, has In'cn attributed to tin* 
presence, in cane, of “ colloidal water ” held by ter- 
tain eoiKstituents and distinct from the saccharine 
juit Methml*;; of ealeulaliug tin* firoportion of 
“ eolloiilal water,” the imbihition, i.r., tlu* degree 
of dilution of the extraeted juice (‘orrespoudiiig to 
♦ he use of a given quantity of maceration water, 
and tlu* “eoeffieient of mixing," i.e.. tlu* sugar: 
Avater ratio in the la.st mill juice, ex])res.se<l ns a 
peixx'Utage of the sugar . water ratio in the final 
bagasse, are illustra^l by examples. The “ co- 
efheioiit of mixing” indicates the officieney of 
niaeoraiioii. It may 1^ as low as 43;:, when excw- 
sivo amounlN of maceration water are used, e.<j,, 
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36 — 36% of the weight of the cane, whilst co- 
efficients of 68-;-70% may bo obtained by well-con- 
ducted maceration with only 18 — 20% of macicration 
water (referred to cane), and without any diminu- 
tion in the yield of sugar extracted. — J. H. L- 

New lufdraznnes of some mnnosacchdrldes \in-fohjl‘ 
hydrazones of l-ambhiose, rhamnose, fucose, d- 
(f<dactose, and d-7tianno.^e^. A. W. v.ni dcr llaur. 
Rec. Trav.Chim., 1920, 39, 191-19.3. 

With wi-tolylhydrazino, arabinosc, rhamnose, 
fucosc, and d-galactose ga\'e well-defined hydr- 
azones; d-maiinose gave an amorphou.s hydrazone ; 
the hydrazone from de xtrose could not Im> obtained 
pure and xylose and li«'vulos<‘ gave negative results. 
(8w further J. Chem. Soc., Apr., 1920.) — W. G. 

Inversion of sucrose. Andre. See XIXa. 

Liquefaction of starch. Bcttinger. See XVllI. 

Inulin in oriiclo^kc iuhcr.s. Colin. See XIXa. 


XV11I.-FEBMENTATI0N INDUSTRIES. 

Starch; Determination of the value of different 

acids for the liquefaction of . P. Bettinger. 

Bull. Assoc. Chim. Suer., 1919, 37, 126—131. 

In distilleries which employ Mucors as saccharify- 
ing agents, raw cereal mashes are commonly cook^ 
under pressure in presence of a small quantity of 
hydrochloric acid to effect liquefaction of the starch. 
Experiments described indicat.* that in order to 
produce satisfactory liquefaction in mashes con- 
taining 1000 kilos, of ground corcal and 40 hecto- 
litres of water, by heating at 120*’ C. for 30 mins., 
the following quantities of ordinary commercial 
hydrc^hloric acid must be added: — 12 litres for 
ric>e mashes, 14 litres for maize, manioc, or millet 
mashes, and 16 for barley mashes. Chemically 
equivalent arnouut^^ of sulphuric acid produce less 
complete liquefaction under similar conditions, 
whilst oxalic, tartaric, and awtic acids act much 
more feebly in the order given, A part of the 
added acid is neutralise<l by alkaline constituents 
of the ma.sh, and a further part (in the ease of 
mineral acids) is replaced by weaker acids dis- 
placed from their salts. ^ If allowance is made for 
these factors the liquefying activities of the various 
acids may be accounted for by their relative degrees 
of ionisation. — .7. H. L. 

Enzymes. I. .Amylase of yerminated barley. T). 
Mac.strini. Atli B .\ccad. Lincei, 1919, 28, II,, 
393—394. 

Thk amylase of germinated barley may be extracted 
by means of distilled wat<T, but a more active ex- 
tract is obtaimxl if the water contains 0'0t)3 mol. % 
of acetic acid; if a highly-active solution is re- 
quired the extraction shotild oceupy at least 6 hours. 
By this extract commercial .soluble stareh is highly 
degraded, even in a neutral medium, but barley, 
potato, or mai7/<^ starch is not converted nnle.ss first 
gelatinised and unless the nu'dium haw a certain 
acidity, namely, 0t)03 mol. , of acytic acid. The 
nature of the starch is without apprcxtiable influ- 
ence on the ainylolytic activity. Hydrochloric and 
acetic acids activate the ainylolytic decomposition 
to similar degrees, Potaasiurn hydroxide in the 
concentration 0‘003 mol. % paraly.ses the ainylolytic 
activity in 10 hours. The yield of reducing sugar 
resulting from the action of the amylase has its 
maximum value at about 46° C., and diminishes to 
zero at about 70° C, — T. H. P. 


Enzymes. II. Protedise and lipase of germimted 
barley. D. Maestrini. Atti R. Accad. Lincei, 
j 1919, 28, 11., 466--458. 

I The protease of germinated barley cannot bo 
extracted by water.- If distilled water is uoed, 

, the barley-water emulsion shows no proteolytic 
[ activity, but the latter liccoraes marked if the water 
i contains 0'(X)3 mol. % of acetic acid. If very high' 
enzymic activity is dc,sired, the contact of the 
"with the acidifi^ water must occupy at least 6 hours 
at 20°— 30° C. If the emulsion is rendered neutral 
i towards litmus by means of potassium hydroxide 
I and then acidifiexl with hydrochloric acid to the 
! extent of 0003 mol. %, its proteolytic activity is 
! diminished ; the activity is also greatly lowered if 
0 003 mol. % of potassium hydroxide is dissolved in 
the neiitraliscil emulsion. The enzyme acts best at 
4.5° — 50° C., and is destroyed at 62° — 65° C. Ger- 
minatqd barley contains also a lipolytic enzyme, 
the pre*scn(X) of which is demonstrativble only in the 
emuiHion and not in the filtrate. Emulsions pre- 
pared with distilled water exhibit only very feeble 
lijMjlytic activity, whereas those made with ()'003 
mol. % ac-etic acid solution are higlily active. When 
treattnl with this enzymo for 48 hours at 31° — 40° C. 
sweet almond oil shows an acid value, expressed in 
mgrms. of potassium hydroxide, somewhat greater 
than 3% and an ester value which falls to 160. At 
the concentration 0 003 mol. % hydrochloric acid 
weakens the action of the lipase. The optimal 
temperature is about 45° C., and the temperature 
at which the enzyme is destroyed alwut 65° C. 

T. H. P. 

Ctlyferophosphatase of seeds. A. Nemoc. Bull. Soc. 

aiim., 1920, 27, 153—168. 

Tt has btsMi shown (Biocliem.-Zeits., 1919, 93, 94) 
that glyceropbosphatiise is very widespread in plant 
cells and in the t issues of ungerminate'd seeds, ^e 
author finds that this enzyme acts host in a medium 
having an acidity equal tu O'OOiV, and that the re- 
action is bimoh'cnlar. — W. G. 

Yea.st cells; liehaviour of certain dyes towards . 

H. von Knlor and N. Florcll. Arkiv Kem. Min. 
Geol., 1918 -1919, 7, No. 18, 1—27. 

Dyks are al)sorlK.;d by yeast in two ways. Some 
dyes jwnetrate tlio cell and are retained therein, 
others are adsorbed on the surface of the cell. In 
the forriK r ciuso the (xdl shows tho stain under the 
niicros<ope ; in tho latter tho stain can only be 
deU'cted in reflected light. Tho surface adsorption 
is tho more common phenomenon of tho two, and 
is controlled to a largo degreo by the previous pr^ 
paration, espc'cially washing, of tho yoast. The 
absorption in both caws is influonc(xl by such 
faetoi-H as tho concentration of tho dye, tempera- 
ture, hydrogen ion concentration, and the presence 
of a fermentable sugar in the solution. The stain- 
ing of the yeast with Chrysoidine (diaminoaao- 
bonzene hydrochloride), Janus Blue (safranineazo- 
6-naphthol hydrochloride), Ponceau 3R (sodium salt 
of cuiuidiueazonaphtholdisulphonic acid), and 
Aleilivlcne Blue impairs its fermenting Ctapacity. 

— S. 8. Z. 

lnvertn.se and fermentation enzymes in a top yeast. 
H. von Filler and K. Mob4?rg. Arkiv Kem. Min. 
Gool., 1918-1919, 7, No. 12, 1-17. 

The production and the activity of the invertase 
of a top yeast was only influenccxl to a small extent 
by a protoplasma poison such as chloroform. In 
the top yeast investigated it was not possible to 
augment the iiivertase by Kulor's method to the 
extent previously done in bottom yeasts. Compara- 
tive experiments showed that on drying practically 
the entire invertase c*ontent was retained by tho 
dried yeast. The amount of alcohol and carbon 
dioxide produced from a certain quantity of fugar 
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in alkaline solution hy dried and fresh yeast was 
approximately the same^ and was not influenced by 
the addition* of co-enzyme. The co-enzymo pre- 
viously heated with sodium hydroxide became, how- 
ever, more active. The author concludes that be- 
sides the co-enzyme and phosphate, fomentation in 
alkaline solution requires another activator, most 
probably of the nature of an alkali salt.— S. S. Z. 

Ytast; Growth of in alkaline solutions. 

Chemical enzyme studies. H. von Euler and 0. 
Svanberg. Arkiv Kem. Min. Cool., 1918 — 1919, 
7, No. 11, 1“-13. 

Thk maximum alkalinity of the medium in which 
a Frohberg bottom yeast grew was between 
;;h^ 7'7 and ph= 8. A distillery top yeast (S.B. IT.) 
showed decided growth at /jo^7’3. The maximum, 
however, tolerated by growing yeast depends to a 
groat extent on the quantity of cells seeded. The 
niaximnm alkalinity for Saccharomyces dl} 2 )sokhus 
and rseudosaccharomyces apiculatus was pH=7*9 
and ??n-7'6 respectively. The highest limit of 
alkalinity tolerated hy Aspcr<jiUus niger was found 
to be PR = b. — S. S. Z. 

Methyl and ethyl alcohols; Differentiation of . 

T. Sabalitschka. Pharm. Zontr., 1920, 61, 78 — 79. 
Thk author agrees with Pannwitz (this J., 1920, 
38 a) that the copper suli)hate t(^st is useless in the 
presence of water. The test may, however, be of 
some use for the detection of methyl alcohol in 
absolute alcohol. — W. P. S. 

Sulphitc'spirit. Kuhn. See V. 

Bacteria. Conn and Breed. Sec XIXu. 

Yeast nucleic acid. Levene. See XX. 

Patents. 

Yeast: Preservation of . J. R. Robertson, 

Stockton-on Tecs. Eng. Pat. 137,131, 24.1.19. 
(Appl. 1845/19.) 

liTQUiD yeast is mixed with powdered peat or peat 
moss, sawdust or wood fibre and charcoal : instead 
of peat or peat moss, powd(‘r<’d spent tannery bark 
may Ix) nse<l. Tlie ingredients are mixed in the 
dry form {‘iid consist approximately of powdered 
IKjat, peat nuiss or powdertKl bark, 45 lb. ; wood flour 
or fine savvclu .t, 45 lb.; i)Owdered charcoal, 10 lb. 
About 2— 3 U). of the mix(Ml powdeu- is stirred into 
1 |i;alloii of lirjiiid yejist until the mixture becomes 
fairly thick; it is then wrapped in suitable fabric 
and pressed. — J. F. B. 


* XIXA.-F00DS. 

Minced meats, sausages, etc.; Determination of 

added water in . R. Lcdeiit. Ann. Falsif., 

I 1919, 12, 356—307. 

I According to French law sausages and similar pro- 
i ducts must not contain more than 75% of water 
I (calculaterl on the fat-free substance); in the case 
I of smoked products the maximum limit for water 
j is 85%. Since 84% of wuUt has biMui found to be 

f ireseiit in meats, the author considers tlvat the 
imit of 75% is t(K> low, and that, in any case, th(i 
j quantity of water in meahs varies so widely that 
i results of analysis may k'ud te) erroneous con- 
j elusions as to the presence of added water. 

I — W. P. S. 

I Potatoes; Manufacture of so-called compressed 

I . G. Wiegner and H. Mohlliorn. J.Landw., 

j 1919, 67, 151—170. 

I Compressed ])(>tatoes are prepared by pressing out 
: tlio greater part of the water from fresh potatoes 
I and then drying tlio product. 100 kilos, of fresh 
I potatoes after pressing yields 22*5 kilos, of eom- 
1 pressed potatoes containing 12%, of moisture. The 
i product has a starch value of 74%, and contains 
i 1*5% of crude protein or 0*08 % of pure albumin, 
j By direct drying, without compression, 100 kilos. 

I of fresh potatoes yields 25*2 kilos, of product with 
! 12/ of moisture. .This product has a starch value 
1 of 69%, and contains 6%, of crude protein or 2*3% 

I of pure albumin. Detailed analyses of the chemical 
composition of compressed potatex's arc given, 
j -J. 11. J. 

j Paf-soluhle vitaniine. Comparative nutritive value 
] of white and yellow maize. II. SteenboCk and 
; P. W. Boutweli. .1. Biol. Chem., 1920, 41, 81-96. 
i The (K'currcncc' of yellow pigment and the growth- 
j promoting property attributed to the presence of 
j the fat-soluble vitaniine secun to lx> intimately as- 
! sfx iatcd in the maize kernel. — J. C. D. 

j Inulin in artichoke tubers; Origin and transforrna- 

1 fion of - H. Colin. Bull. Ass(X'. Chim. Suer., 

I 1919, 37, 121—126. 

‘ In the Jeiusah'm artichoke ( If ehanthu.s tuherosus) 
i the formation of inulin takes nhice in the stem and 
i is completed in the tubers, the raw material con- 
I sisting mainly of dextrorotatory carbohydrates 
' suiiplied by th(‘ leaves. The inuliii-contont of the 
! tubers remains practically constant from August to 
; November, hut afterwards diminishes. (Sec also 
i .1. Chem. Soc., -\pr., 1920.) — J. H. L. 


Yeast; Process for precipitating in fermented 

liquids, especially fermented worts of aera-ycast 
factories. Ahmein der Spiritusfabrikaiiten in 
Deutschland, Berlin. Ger. Pat. 300,664, 27.6.15. 
The fermontctl wort is rendered slightly alkaline 
to cause the yeast to flocculate*. — J. H. L. 

Beer; Process and apparatus for the production of 

. K. Plesch, Ilohenaschau. Ger. Pat. 

314,464, 24.8.16. 

See this .1., 1919, 86 a; Ixifore the final boiling of 
the filtered wort the cold water hop extract pre- 
viously made is added. — J H. L. 

Glycerin solutions. Ger. Pat. 314,446. See XII. 

Ituhher- or leather-like masses from yeast. Ger. 
Pat. 314,728. XIV. 

Yeast. Ger. Pat. 299,649. See XIXa. 

TohqtQfiQ, pat. 314,391, See XX. 


Sucrose in orange juice; Inversion of . G. 

Andre. Comptes rend., 1920, 170, 292 — 295. (See 
this J., 1920, 201 A.) 

The hydrolysing ac^tion of the citric acid present in 
orange juice on the sucrose also present is v^y 
marked at the ordinary temperature. The action 
of the inverta.se prtssent is also marked, hut much 
less intonso than that of the citric acid. — W. G. 

Plant juiers. Clevenger. »Sh’(' XVI and XXIII. 

fndole. Zoller. See XXIII. 

Patents. 

Bread, cakes, and the like; Manufarfurr of— . 
W. H. Stephenson, Rock Ferry. Cheshire. Eng. 
Pat. 137,365. (Appls. 432, 7.1.19 and 13,820, 
31.5.19.) 

Dough for bread making is imiiroved hy adding to 
the flour a mixture of one part of ammonium 
chloride and 6-7 parte of ammonium sulphate, in 
the proportion of 1 ob. to the sock. If the fl^ur is 
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made from a hard wheat, a mixture of 1 part of 
ammonium sulphate to 4 parts of chloride is used. 

~J. H. J. 

Food; Process of treating . A. Babendrecr, 

Ocean Springs, Miss., Assignor to Whole Grain 
Wheat Co., Phopnix, Ariz. U.S. Pat. 1,327,220, 
6.1.20. Appl., 17.9.17. 

A CLOSED receptacle is filled with matured grain and 
liquid, and is heated with continuous movement 
until the grain is cooked. The volume of liquid 
used is adjusted so that at the completion of the 
process the grain almtxst completely fills the 
receptacle. — J. H. J. 

Milk; Process of trrniinq . II. Buel, Seattle, 

W^ash. tl.S. Pat. 1,327‘308, 6.1.20. Appl., 3.4.16. 
A ciu.TiTRE of lactic acid bacteria is added to steri- 
lised milk, and the milk is incuhaksl until a bac- 
terial count shows the desired number of organisms 
per C.C., and until a sufficient degree of acidity 
18 produced to rivstore to the milk its flavour and 
digestibility. The milk is then maintained under 
the conditions obtaining for now milk. — J. H. J. 

Yeast for fodder; Production of , Verein der 

Spiritus-Fabrikanten in Deutschland, Berlin. 
Gcr. Pat. 299,619, 2.4.15. 

Yeast is grown, by the aeration proc'oss, in suit- 
ably acidified li(iuid8 containing sugar and human 
or animal urine, to which may be added mineral 
salts to supply pho.sphoric acid, lime, etc. The 
nitrogen of urine is directly assimilable by yeast 
(ep. Bokorny, this J., 1917, 12^1), but if necessar}' 
it may first be converted into ammonium carbonate 
by a preliminary bacterial fermentation. In place 
of sugar, molasses or product* such a.s brewers’ 
grains, distillers’ wash, or waste from starch fac- 
tories may bo usf^d after saccharification with sul- 
phuric acid. — J. 11. L. 

Prying apparatus. Kng. Pat. 123,984. See I. 
Cellulose from peat etc. Gor. Pat. 314,712. See V. 


XIXg-WATEfi PURIFICATION: SANITATION. 

Bacteria; Use of the nitrate-reduction test in 

characterising . H. .f. Conn and R. S. 

Breed. New York Agric. Exp. Stat., Tech. Bull. 
73, Juno, 1919. 21 pages. 

The value of the reduction of nitrate-broth test 
was investigated with the colon group of ba<;illi. It 
was found that at least 0‘5% of peptone must be 
present in the medium to ensure vigorous growth. 
Under the,se circumstances all members of tho 
group rapidly recluced nitrate to nitrite. Wuth 
B. cereus some strains were found w hich constantly 
failed to act on nitraks, while others were incon- 
stant. fluorescejis required to bo in vigorous 
growth before reducing nitrat<'8 consistently, and 
also no other source of nitrogen must be present. 
B. ca/adatus reduced nitrate to nitrite, which was 
converted into ammonia as fa.st as produced. The 
general conclusion i.s drawn that the test can only 
be done on media free from other sources of 
nitrogen, and that it is too liabh? to variation to 
make it useful for routine work. — J. H. J. 

Patent. 

Fatty matter from wet sludges, U.S. Pat. 
1.328,047. See XU. . 


XX.-0RGANIC PRODUCTS; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

Yeast nucleic acid; Structure of . P. A. 

Uvene. J. Biol. Chem., 1920, 41, 19- 23. 

The preparation of crystalline cytidincphosphoric 
acid is described. The mononucleotides tend to 
form mixed crystals which may, on analysis, be mis- 
taken for polynucleotides. further J. Chem. 

Sw., 1920, i., 2.59.)— J. C. D. 

Indole; Influence of hydrogen ion concentration 

upon the volatility of from aqueous solution. 

H. F. Zoller. J. Biol. Chem., 1920, 41, 37—44. 
The most rapid volatilisation of indole from 
aqueous solutions occurs when the solution po.ssesses 
a hydrogon ion concicntration of from ptt=8'0 to 
?;u=10-5.— J. G. D. 

! Salvarsan and neosalvarsan ; Detection of arsenic 

in . Utz. Pharm. Zentr., 1920, 61, 39 — 42. 

About 0 05 grm. of the sample is dis.solve(l by wann- 
ing with 15 drops of con(X>ntratcd sulphuric acid 
and a few crystals of ammonium persulphate are 
addtKl from time to time until the mixture remains 
colourless; the solution is then diluted with a small 
quantity of water and 1 o.c. of stannous chloride 
solution is addl'd. The solution soon becomee 
yellow in colour and later tho arsenic forms a brown 
flocculent precipitate. Tho organic matter may 
also he destroyed by heating tho sample with (! 0 n- 
centrated hydrogen peroxide solution and a small 
quantity of ferrous sulphate Kdore tho arsenic is 
tick'cted by means of the stannous chhiride test. 
Another t<‘st consists in treating a portion of the 
substance with hydrochloric acid in a platinum 
basin and adding a fragment of zinc ; a brown stain 
appears on tlio platinum. If a small quantity of 
salvarsan or neosalvarsan is dissolved in water, 
treated with concentrated sodium thiosulphate 
solution, and the mixture acidified w’ith hydro- 
chloric acid, a white turbidity appears almost at 
once, and this, after a tinu', is coloured bright 
yellow owing to the formation of arsenic sulphide. 
The latter may Ix' collected and identified by the 
usual tests. — W. P. S- 

Benzaldehyde and benzoic acid; Fleet rochemical 

oxidation of . F. Fichter and E, Uhl. Helv. 

Chiin. .\cta, 1920, 3, 22 39. 

' The electrochemical oxidation of those substances 
I at platinum anodes has betm studied wdth particular 
1 reference to the products formed in minor quantity. 

I Toluene is converted successively into Is'iizyl alcohol 
! and lK?nzaldchydo ; tho latter is transformed into 
, diberizvlidenc peroxide hydrate, 

C,H,.CH(()H).(b.(HO)CH.CJI,, 
w'hich converts unchanged benzaldehyde into ben- 
! zoic acid, A portion of the latter yields qninol, 

; another part gives successively salicylic acid, 2.5- 
i dihydroxyl)enzoic acid, and 2.4.5-trihydroxybenzoic 
I acid, whilst a third portion gives rise to p-hydroxy- 
j Ixuizoic acid, which yields quinono on the one haxd 
j and 3.4-dihydroxybcnzoic acid and 2,4,5-trihydroxy- 
I benzoic acid on the other hand. These products 
are also susceptible to further oxidation. (See also 
J. Chem. Soc., 1920, i., 234.)— H. W. 

Furfural; Catalytic reduction of . H. Prings- 

heim and H. Noth. Ber., 1920, 53, [b], 114 — 118. 
The roduction of furfural by Sabatier’s raethiKl 
appears to follow three courses concurrently : (i.) 
r^uction of tho aldehyde group as far as methyl ; 
(ii.) elimination of the aldohjde group with the 
formation of furan, and hydrogenation of the ring 
in both cases (i) and (ii.); (iii.) rupture of the ring 
and formation of pentan-i3-ol and methyl propyl 
ketone.-~J, 0. W. 
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Catalytic preparation of hy the dry 

way. A Maiihe and F, do Godon. Bull. Soc. 
Chim., 1920, 27, 121-126. 

The method previously described (this J., 1919, 
962a) for the preparation ef ether from -alcohol, cal- 
cined alum being the catalyst, ha« been successfully 
for the preparation of a number of simple and 
mixed aliphatic ethers from the corresponding 
alcohols, 11 f) to isoamyl alcohol. Isopropyl and iso- I 
butyl alcohols only gave very sniall yields of the 
corresponding others. — W. G. 

Aldehydes and ketones; General method of prepara- 
tion of . Dehydroyenation of primary and \ 

secondary alcohols by catalytic oxidation. C. 
Moureu and G. Mignonac. Comptes rend., 1920, 
170, 258--2G1. 

Finely divided silver, deposited on asbestos by pre- 
cipitation from silver nitrate with formaldehyde, is 
an exccIUmt catalyst for the oxidation of primary 
and secondary alcohols to aldehydes and ketones 
respectively. The vapour of the alcohol mixed with 
slightly less than the theoretical amount of air is 
piassecl over the (jatalyst at 230°- 300° 0. In some 
cases the action is so intense as to result in very 
marked local rise in temperature of the catalyst, 
with oonsoquent destruction of some of the products 
of oxidation. In this ca.se it is lietter to conduct 
the operation in two stages, first passing the alcohol 
vapour mixed with half the requisite volume of air 
over the catalyst, and then mixing the issuing 
vapours with the rest of the air and passing them ! 
over a second lot of the catalyst. Yields varying 
from 60 — 96/' of tluMDry were obtained from methyl, 
ethyl, butyl, amyl, allyl, lienzyl, cinnamyl, iso- 
propyl, and secondary butyl alcohols % this 
method.' W G. 

Iron filuKjs for pharmaceutic(d use; Analysis of 
. H. tiindloy. Phanri. J., 1920, 104, 117. 

Determination of the iron in iron filings by the 
official B.P. nieLho<l for ferrinn reductum, in which 
the iron is made to react with copper sulphate and 
the resulting ferrous suliihate titrated with 
potassium permanganate solution, gives incon- 
cordant and high results. This appears lo be due 
to the presence or formation of hydrogen, which 
reacts with the phosphorus in the iron t<> form 
hydrogen | Imsphide. By prolonged boiling, how- 
ever, the i ydrogen phosphide is eliminated and 
accurate results are obtained.-- C. A. M. 

Iteacfions of cahium hydride, lleich and Serpek. 

^Ve VII. 

Indole. Zoller. *SVe XXTir. 

Patents. 

Esters of ethylrnic haloymhydrins ; Manufacture of j 

. 8oc. Chim. dcs Usinee du Khono, Paris. i 

Kng. Pat. 128,911, 7.6.19. (Appl. 14,549/19.) ' 
Int. Conv., 26.6.18. 

Ktiiylenic halogeiihydrin twU'rs of the general j 
formula ]I C()()Clla’CH,X, where H is an alkyl or 
aryl group, and X a halogen, arc preparerl by the , 
interaction of ethylene oxide and an aeidyl halide | 
in eipii-molecular proportions, at a Huitahle tern- ' 
peratnre depending on the particular acid chloride ; 
or bromide, wtmi. The reac tion^ which is extremely ; 
regular and gives quantitative yields, is con- ■ 
vcnicntly brought about by passing gaseous } 
ethylene oxule through the acidyl halide at atnio- ! 
spheric pressure. Exaniplt>s are given of the pre- 1 
paration of /1-chloroethyl acetate from acetyl | 
chloride at its boiling-point, ^-chloroethyl chloro- 
acetate from chloroacHjtyl chloride at 100° 0., 
^-chloroethyl benzoate from benzoyl chloride at I 
190° — 240° C., ^-chloroethyl p-nitrobenzoato from ^ 
P-nitrobenzoyl chloride at 190° — 240° C., and 


^-bromoethyl acetate from equimolecpiar propor- 
tiona of acetyl bromide and ethylene oxide, kept for 
several hours at ordinary temperature.— G. F. M. 

Nitrites; Manufacture of aliphatic . P. R. de 

Wilde, Geneva, Switzerland. Eng. Pat. 133,304, 

29.9.19. (Appl. 23,881/19.) Int. Conv., 28.9.18. 
Nitrites of aliphatic alcohols are produced by the 
reducing action of sulphur dioxide on solutions of 
the alcohols in pure or diluted nitric acid. Example 
— 74 grins, of isobutyl alcohol dissolved in 100 grms. 
of nitric acid (40° B,, sp. gr. 1'384) is treated with 
gaseous sulphur dioxide until the odour of the gas 
becomes apparent. A yield of 85 grms. of isobutyl 
nitrite is obtaine<l. Alternatively, a saturate 
alcoholic solution of sulphur dioxide may be mixed 
with the nitric acid, a similar result being obtained. 

— G. F. M. 

^i.O-Diaminoacridine; Manufacture of . W. P. 

Thompson, Liverpool. From Poulenc Frere.s, and 
R. Meyer, Paris. Eng. Pat. 137,214, 1.5.19. 
(Appl. 10,797/19.) 

m-PiiENYLENKi)iAMiNE is moU('d with formic acid or 
oxalic acid and glycerol or other polyhydric alcohol 
and a condensing agent, such as zinc or calcium 
chloride, and diaminoacridine is isolated from the 
resulting solid mass by treatment with water and 
ammonia, and may 1x5 purified through its sulphate, 
which is slightly soluble in very dilute sulphuric 
acid. Example— a kilos, of i/i-phenylenediamine, 
7 kilos, of crude oxalic acid, 10 kilos, of fused zinc 
chloride, and 10 kilos, of industrial glycerin (28° B., 
sp. gr. r24) are heated at 130'^ C., and when evolu- 
tion of carbon dioxide has ceawHl the temperature is 
raised to 150° — 170° C. and maintained so for 2 
hours to complete the? reaction. — G. F. M. 

Pyrocatechin [protocat echuic] aldehyde; Preparor 

tion of . L. Schmidt, Munich, Germany. 

U.S. Patt 1,326,973, 6.1.20. Appl., 31.3.17. 
PiPKKONAL is treated with thionyl chloride and 
chlorine, and the dichloropipcTonyl chloride thus 
formed, on hydrolysis with water, yields proto- 
catechuic aldehyde. (See also Ger. Pat, 278,778; 
this J., 1915, 249.)'-G. F. M. 

Chloropicrin; Process for produciny — — R. J. 
King, Stamford, (bnn. U.S. Pat. 1,327,714, 

13.1.20. Appl., 26.11.17. 

A BOLUTioN of calcium picTate is added to a mixture 
of bleaching powder and water,- G. F. M. 

Tobacco; Process for improviny and removing 

nicotine. U. von Rothenburg, Darmstadt, Ger. 
Pat. 314,391, 3.5.16. Addition to Ger. Pat. 
301,439. 

Tobacco is treated, during fermentation, with 
metabolic products of specific tobacco organisms 
and, at a later stage, with fatty acids and solvents 
for nicotine. The bacterial cultures may be grown 
in infusions of leaves of Prunus odorafa (Dwarf 
cherry). (Cp. Eng. Pat. 121,598; this .J., 1919, 
963 A.)- . I. H. L. 


XXL-PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

Photoyraphic remlcriny of contrast; The fundu'- 

mental law for the true . F. F. Renwick. 

Phil. Mag., 1920, 39, 151—154. 

Since the characteristic curve of a plate expresses 
the relationship existing under certain ixinditions 
between the light gradations of an object and those 
of the resulting negative, and a similar relationship 
between the negative and the print is obtained from 
•the characteristic curve of the printing material, a 
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combination of theae curves will show the relation- 
ship between ithe object and the print. This method 
was referred to by the author in 1916 (this J., 1916, 
1272), and in view of a recent reference by Slade 
and Porter (Phil. Mag., 1919, 38, 187 ; this J., 1919, 
600 a) is now explained in detail. Two instances 
are given, a neutral-tinted grainless wedgo being 
taken as the object, this giving a very convenient 
means of impressing a known series of exposures, 
changing in the same way as do the values of log E 
along the exposure axis of a characteristic curve. 
In one caae the correspondeiic-e betweem print and 
object is deduced from known curves for negative 
and positive material, and in the other the requisite 
curve of the positive material to obtain a desired 
print from a known negative material. — B. V. S. 

Photographic development ; Chemical induction in 

. /. Induction and the Watkins factor. 8. K. 

Sheppard and (1. Meyer. Communication from 
the Ilcsearch Laboratory of the Eastman Kodak 
Co. Phot. J., 1920, 60, *12— 21. 

The accelerating effect of small quantitie.s of potas- 
sium iodide on developers, first observixl by Lainer 
in 1891, is only slight except with developers, such 
08 glycin and qiiinol. which have low reduction 
potentials, or high iiuluction values. In most cases 
the effect is merel^y on the induction iwriod, tho 
Watkins factor being increase<l.. With a quinol- 
carbonate developer, however, there is also a 
marked alteration in tho degree of development 
(y), particularly at low Umiperatures. The acceler- 
ating effect starts at very low iodide concentra- 
tions, rises to a maximum at which it remains over 
a certain range, and then rapidly falls to a minus 
quantity; with quinol, for iusi.»nco, the maximum 
effect occurs at concK^ntration., from iV/lOOO to 
NflOO, and retardation is obtained at iV/35 up- 
wards. Tho possible nature of tho iodide action is 
discussed, especially in connection with the sugges- 
tion, previously m:ide, that the first ^tage in de- 
velopment is formation of a compl<>x of silver halide 
and reducer. Expi'rimcnts on the adsorption of 
safranine by silver bromide, without and with 
iodide treatment, arc ad(luce<l in supjmrt of this 
view. Platt'S baihtxl in dilute pota.ssium iodide 
solutions (N {1000 to Nj 100), washed and then de- 
veloped give fog. If such a plate, after washing, is 
fixeti and then dovelopetl in an acid developer a 
black, coarse-grained fog apjR'urs, different from 
the usual fine-grained image obtained by physical 
development. It is sugge.'jted that tho fogging effect 
is due to a nucleus infection of the silver bromide 
grain.— B. V. 8. 

Patents. 

Colour screen plates or films for photo(jra%>hy in 

natural colours; Manufacture of . M. 

Wieland, Berlin-Tempelhof, (ierniany. Eng. Pat. 

137,502, 29.8.19. (Appl. 21,263/19.) 

A phenol-fokmaluehyde condensation product is 
used as the medium in a multi-colour screen. A 
suitable colouring material is added to the phenol 
and formaldehydi; and the mixture atomised 
before the condensation is completed. xVn intimate 
mixture of different coloure<l globuh's so obtained 
is dusted on to a propanxl plaU>, the excess dusted 
off, and the plate then heateil ,so that the globules 
soften and coalesce, and the hardenipg pro(x*8s com- 
leted by heat, and, if necessary, by pressure. A 
nal coat of colourless condon.sation product is then 
applied. The resulting scretui is unaffected by imat 
and ordinary solvents. — B, V. 8. 

Manuscript, typewritten or printed matter, drnir- 
inas, photographs or the like; Iteproducing 

Iphotographically'} . S. J. Waters, Esher. 

U.8. Pah 1,327,931, 13.1.20. Appl., 9.11.18. 

A BTKNcn. for the reproduction of manuscript etc. 


I is obtained by printing through the matter, or 
through a negative of it on to a thin sensitised film, 
i transferring the film to a temporary support for 
: development etc., and then transferring it to a final 
; hacking of fine texture. — B. V. S. 

Photographic printing paper and process of making 
I the same. T. P. Middleton, Assignor to Kero- 
! typo, LUl., London. U.S. Pat. 1,329,918, 3.2.20. 

; Appl, 24.4.19. 

i 8ke Eng. Pat. 126,149 of 1918; this J., 1919, 441 a. 


XXIL-EXPLOSIVES; MATCHES. 

Melinite; Estimation of incompletely nitrated 

phenols in the mother liquors f rom by means 

of bromine. Marqiieyrol and P.-Carrtl Bull. Soc. 
Chim., 1920, 27, 127—138. 

The mother liquors from tho manufacture of meli- 
nite contain siKlinm 2.4-dinitrophenol-o-sulphonate 
and .stKlium 2.6-dinitrophonol-p-sulphonate in vary- 
ing proportions, together with some mononitro- 
phenolsulnhonates and a little picric acid. The 
action of bromine on either of the dinitrophenolsul- 
phonates in aqueous solution depends upon the tem- 
perature and duration of contact with the bromine, 
and the amount of bromine added in excess. The 
mononitrophenolsulphonates tend to give dibromo- 
dcrivatives and the picric acid present is acted on 
by the bromine. All of these changes tend to 
vitiate the results obtained by .lolibois’ method for 
the estimation of incomplotely nitrated phenol in 
the mother Honors from phenol. The results by this 
method are always too high. — W. 0. 

Melinite; Estimation of incompletely nitrated 

phenol in the mother liqums from . Ratio 

between the composition of these mother liquors 
and the yield of melinite. Marqueyrbl and P. 
Carre. Bull. 8 (k\ Cliim., 1920, 27, 138-140. 

One iri NORKO c.e. of tho mother liquor is concen- 
trated until tho boiling-point reaches 125° C., then 
25 c.c. of nitric acid (40° B., sp. gr. 1*384) is added, 
the mixture is heated for 15 — 20 mins, at 115° — 120^ 
C., and then 10 c.c. niore of nitric acid is added 
and tho heating continued until the Ixiiling-point 
again reaches 125° C. The liquid is diluted to 100 
c.e. with water, the picric acid is collected with the 
aid of the pump, washed five times with 4 c.c. of 
j water, and titrated with NjlQ sodium hydroxide, 
using methyl red as an indicator. It is necessary 
^ to add a correction of 0T2 — 0*16 grm. for the 
: picric acid dissolved during tho washing of the 
; precipitate. Thci results are always a little low. 

To control the yield from the manufacturing pro- 
: cess, the sulphuric acid in the mother liquors must 
also bo determined. In a given case the mother 
liquors containc'd 472*7 grins, of sulphuric acid per 
litre and a quantity of incompletely nitrated phenol 
equal to 11*9 grins, of picric acid per litre, in the 
preparation of tho phenolsulphonic acids, 100 grms. 
of phenol require^ 46,5 grms. of actual sulphuric 
acid. Thus in this process there was a quantity of 
non-nitrated phenol corresponding to 11*9x465 
^ 472*7 grms. of pieric acid. — W. 0. 

Picric acid; Transformation of dinitrophenolsul - 

phonic acids into , Marquoyrol, P. Cam*, 

and P. Loriotte. Bull. Sw.-. Chiru., 1920, 27, 
140-143. 

The transformation of 2.6-dinitrophenoI-p-sulphoni< 
acid into picric acid is more rapid than that of 2.1- 
dinitrophenql-o-sulphonic acid. Thus in the manu- 
facture of pkric acid it is preferable to use a sul- 
phonated phenol mixture containing the maximum 
amount of phenol-2.4-disulphonic acid.^W, Q. 
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picric acid; PfBparation of by the nitric acid 

process, using nitric acids of different concentra- 
tions, Marqueyrot, P. Carre, and P. Lorietto. 
Bull. Soo. Chim., 1920, 27, 143—148. 

It is possible to obtain good yields of picric acid In 
the laboratory by siilphonating 100 grins, of phenol 
with 350 grins, of 92‘5% sulphuric acid on a water 
bath for three hours and nitrating the mixture 
with five moletailar proportions of nitric acid 
(31*5® B., sp. gr. 1*28) under such conditions that 
the nitric acid added is utilised completely. Under 
laboratory conditions it does not seem possible to 
use less than these proportions of sulphuric and 
nitric acids. — W. G. 

Nitro-compounds. Florentin and Vandenborgho. 
See III. 

Patents. 

Hexanitrodiphenylamine; Process of making . 

,1. Marshall, iSwarthmore, Pa., Assignor to E. T. 
du Pont de Nemours and Co., Wilmington, Del. 1 
U.S. Pat. 1,326,947, 6.1.20. Appl., 20.3.19. 

2.4>DiNiTiioi)iPHENYr-AMiNE is iiitratcd with a mix- 
ture of nitric and sulphuric acids containing 30 
of nitric acid to 2.4.2'.4'-tetranitrodiphenylamine, 
which is then further nitrated to 2.4.6.2'.4'.6'-hoxa- 
ni trod i phenyl ami no by trt'atinenl at an eleyat<>d 
temperature with a nitrating mixture containing 
20% of nitric acid. — G. F. M. 

Explosive. L. 0. Bryan and W. 11. Swint, 
Assignors to E. I. du Pont de Nemours and (’o., 
Wilmington, Del. U.S. Pat. 1,327,8.59, 13.1.20. 
Appl., 18.3,19. 

The exnlosivo contains as the main ingredient tri- 
nitrotoluol, together with nitroglycerin and a non- 
explosive inorganic oxygen-carrying salt.— T. St. 

Nitrostarch explosive and medhod of manufactur- 
ing same. Method of manufacturing nitrostarch 
explosives. W. 0. Snell ing and W. R. Laws, 
Assignors to Trojan Powder Co., Allentown, Pa. 
U.S.' Pats. 1,329,211 and 1,329,212, 27.1.20. 
Appl., 22.6.18 and 3.9.19. 

NiTiiosTAiiCH is (;oated with a heavy mineral oil 
and then treated with an organic stabilising agent 
soluble in the oil. — W. J. W. 

Nitrocarbohydrates ; Chemical prorr.s.s for making 

. G. R. Anchors, Landing, N.J. U.S. Pat, 

1,329,35/., 3.2.20. Appl., 6.8.18. 

Carbohyduaiks are puffed, then nitrated, and the 
prcKlucts are treated with salts of fatty acids. 

— W. J. W. 

Explosive composition. W. G. Hudson, Assignor 
to E. I. du Pont do Nemours and Co., Wilming- 
ton, Del. U.S. Pat. 1,329,525, 3.2.20. Appl., 
18.2.18. 

An azide and colloidal nitrocellulose are used as 
ingredients in explosive compositions.— W. J. W. j 

Exiiosives; Method, of charging containers with | 
high . C. A. Woodbury, Middletown town- 

ship, Pa., A.ssignor to E. 1. du Pont de Nemours 
and Co., Wilmingten, Del. U.S. Pat. 1,329,566, 
3.2.20. Appl., 2:1.5.18. 

Containers are filled v ith a mixture prepared by 
dissolving picric lUcid in melted trinitrotoluene 
and then dissolving triniLroxylene in the solution, 
the mixture being k<‘|)t at a temperature above tlu' 
melting point of trinitrotoluene during the oi>era- 
tion.— W. J. W. 

[Nitrocellulose ;~\ Process of gelatinising [liquids 

containing L and product thereof. J. E. 

Crane, Newark, N.J., Assignor to The Arlington 
Company, Arlington, N.J. U.S. Pat. 1.329,58:1, 
3.2.20. Appl., 2.11.16. 

Basic lead acetate is added to liquids containing 
nitrocellulose as a gelatinising ag6nt.--W. J. W. 


Explosive; Process for producing a propellant 

relatively insensitive to shock. Zentralstolle filr 
wissenschaf tliche - tcchnische Untcrsuchungcn, 
G.m.b.H., Neubabelsberg. Gor. Pat. 298,539, 
16.6.16. 

The nitro-compound, C^HcN^O^, obtained by nitra- 
tion of hexamethylenetetramine, is incorporated 
with nitrocellulose, if necessary with the aid of 
volatile solvents such a.s ether-alcohol mixtures or 
acetone or of non-volatile or slightly volatile nitro- 
compounds which gelatini.se nitrocellulcKSO, e.g., di- 
or trinitro-benzeno, -toluene, or -anisole. — -J. H. L. 

Match-head composition. .T. 11. Mardick, New 
York. U.S. Pat. 1,. 329, 5.37, 3.2.20. Appl., 20.6.19. 
A perchlorate ifi employed qs the oxidising agent 
in mat(“li ooiripositions. — W. J. W. 

Volatile solvents. Ger. Pat. 303, .396. See I. 


XXIIL-ANALYSIS. 

Hydrogen ion concentration; Determination of 

; J. W. M. Bunker. J. Biol. Chein., 1920, 

41, 11—14. 

A MODIFIED form of bubbling electrode used in a 
closed vessel is described. — .1. CL D. 

Plant juices; Accurate determination of the 
hydrogen-ion concent ration of — — by means of 
the hgdrogen electrode. C. B. Clevenger. Soil 
Sci., 1919, 8, 217—226. 

An apparatus is described, the essential details of 
which are a moilifi(3<i Clark olcetrodo vessel, adapted 
for work with plant juices, and calomel electrodes 
immersed in a constant temperature water bath. 
The apparatus is so arranged that the plant juice 
is saturated with hydrogen outside the electrode 
vessel and only comes into contact with the (dec- 
tr(Kle« just prior to tlu' readings Ix'ing taken. Con- 
tact iK'twwn the plant juice and the saturated solu- 
tion of j>ota8.sium chloride is made by means of a 
scratch round the cock conriceting the two, as the 
contact potential develops quite rapidly if the con- 
neetion is made by opiUiing the cock wide. 'Dupli- 
eaUj measureinentvS usually agree within 0*1 milli- 
volt and constant pokmtials are maintained for 
several minutes. The plant juice is prepared by 
macerating the tissue, wrapping it in a muslin 
(loth, and expressing ilA' juice with a press. By 
this means a juice free from coarse colloidal and 
other material is obtained. — W. G. 

Arsenious anhydride; Use of in volumetric 

analysis. F. de Bacho. Annali Chim. Appl., 
1912^ 12, 136-142. 

3'he volumetric meilnxl of Namias (Gazz. Chim. 
Ital., 1892, 22, 508) consisting in adding an excess 
of arsenious anhydride to any oxidising agent, in 
the presence of ammonium aoetatc, and titrating 
the excess in the, hot liquid by moans of iodine in 
the presence of acetic acid, using starch paste as 
indicator, is found to give inaccurate results. 

I -C. A. M. 

! Ar.senious anhydride; New volumetric reduction 

.Ae.thods wi^h . F. de Baeho. Annali Chim. 

Appl., 1919, 12, 153-174. 

3’hb method depends ui>on troatifig the oxidising 
agent with an excess of arsenious acid solution in 
the presence of hydrochloric acid and titrating the 
excess with potavssium hronnato solution. In some 
ciis<.'8 the solution requires boiling to off^t com- 
plete oxidation of the arsenious acid, and in order 
to avoid loss of arsenic chloride by volatilisation the 
proportion of hydrochloric nciif must not exceed 
12*8%. In the case of potassium permanganate 
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Solution the oxidation is complete in a short time 
at the ordinary temperature. For the reduction 
of potaseium chlorate in boiling solution a largo 
excess of the arsenious acid solution is required. 
For the analysis of bleatihing powder and hypo- 
chlorites the proportion of hydrochloric arid should 
1^ reduced to 6 % . By increiising the acid concen- 
tration to 12% and effecting the reduction at the 
boiling point both chlorates and hypoehlorito.s will 
react. Perchlorates do not interfere with the de- 
termination. Chromates are completely reduced in 
about an hour at the ordinary temperature or pre- 
ferably at boiling point. The method may be 
applied to insoluble chromates, such as lead 
chromate. — C. A. M. 

Cohalt: A reaaent for — — I. Bellncci. 

Gaz/.. Chim. Ital., 1919, 49, ii., 294—298. 

By moans of a-nitroso-/f-nai)hthol, 1 ingrin. of dis- 
solved cobalt in 1 — 2 litres of water may bo detected 
colorimetrically, and by means of ^-nitroso-a- 
naphthol 1 ingrm. in about 17 litres of water. Di- 
methylglyoximc permits of the detection of 1 mgrm. 
of nickf^l in I — 5 litres of water. (See also Atack, 
this J., 1915, 641; Jone.s, this J., 1918, 630 a: Bcl- 
lucci and Chiucini, this J., 1920, 46 a.) — T. H. P. 

rhosphoric ac,id; Detenni nation of as ammon- 

ium j^hosphomolyiniafe. A. StutvA^r. Landw. 
Versuchs-Stat., 1919, 94, 251—264. 

Thk following procedure is recommend<Hl : — From 
16 to 25 c.c. of the phosphate solution, containing 
not more than 0'25 grm. Pj(^: is niixo<l with 25 c.c. 
of nitric acid (.s]). gr. 1*20) containing 3% by vol. 
of sulphuric acid, the mixture is heato<l to about 
80° C., and 100 c.c. of molybdic acid solution 
(molybdic acid, 5, ammonium sulphate, 2*6 grins., 
ammonia, ep. gr. 0*96 , 20 c.c., nitric acid, .sp. gr. 1*2, 
66*1 C.C., water to 100 c.c.) is added, the whole is 
cooled, the precipitate collected on a weighcsl 
aabestoe filter, wjusliod with cold 2% ammonium j 
nittato solution, then with alcohol or acetone, dried I 
for 1 hr. at 100° C., and weighed. The factor for ! 
calculating the weight of the precipitate into PjO^ ! 
is 0-03.513.- -W. P. S. I 

Oxygen'^ Determination of with cuprammonium \ 

solution. W. Haehnel and M. Mugdan. Z. i 
angew. Chem., 1920, 33, 35. j 

Saturated ammonium chloride solution may be used ! 
in the preparation of the cuprammonium solution 
used for the absorption 6f oxygen, and possesses | 
the advantage over ammonium carbonate that the 
residual gas, after removal of ammonia by sul- i 
phuric acid, does not contain any carbon dioxide ; 
derived from the cuprammoniuni .solution, ; 

— W. P. S. I 

Sulphur; Apparatus for the determination of . | 

0. Hofricliter, Chem.-Zeit., 1920, 44, 110. j 

An apparatus for tlic determination of sulphur by ' 
the evolution metli(xl (unsists of a reaction flask j 
provided with a short vertical conden.ser; the stem \ 
of a funnel extends through the condenser to the i 
bottom of the flask, and a side tulK> leads from the j 
top of the condenser to a v./sfici containing the 
absorption solution. The material is placed in the ! 
flask, hydrochloric acid is added through the 
funnel, and the top of the fiinn.d is then closed by 
a bent bulb tulx? containing a few <lrops of water; 
this valve prevents tlm absorption solution from 
being drawn back into the flask when the pressure ! 
in the latter decreases from any cauH<‘. All parts of 
the apparatus are of glass, and are connected by 
ground-in joints. — W. P. 8. 

Mercury ; Determinaiion of . H. B. Gordon. 

Analyst, 1920, 45. 41—46. 

Mebcvrt in very dilute acid solution may be deter- 


mined by depositing it on copper gauae, then heat- 
ing the copper in hydrogen and noting the loss in 
'weight due to the volatilisation of the mercury. 
The volatilised mercury may be converted into 
mercuric iodide by the action of iodine vapour. As 
little as 0*1 mgrm. of mercury in 2 litres of solution 
may be detected and determined. The presence of 
nitrates does not interfere; arsenic, bismuth, 
antimony, and silver interfere to some extent, but 
it is probable that by heating the copper gauze 
carefully to avoid volatilising these elements with 
the mercury the method might be used in their 
prcstuice. — W. P. 8. 

Colour lakes; Theory of . [Detection and deter- 

mination of cobalt, copper, and other metals,^ 
C. Brenner. Holv. Chim. Acta, 1920, 3, 90 — 103. 
Attempts are described to base methods for the 
detection and estimation of small amounts of cobalt 
and copper on the colorations which the metallic 
ions give with nitrosonaphthols. a-Nitroso-y?- 
luiphthol is unsuitable for this purpose in aqueous 
solution .silica the lake is too easily precipitated, 
whilst chloroform or carbon bisulphide solutions (in 
which cobalt nitrosito is freely soluble) are only 
adapted to the deteiTion and not to the estimation 
of cobalt. On the other hand, the solubility of the 
lake in water can Ik^ sufficiently imircased by intro- 
flucing one or more sulphonic groups into the 
naphthol molecule. The colour of the lake depends 
on the nuinixu* and position of the hydroxy- and 
sulplionic-groups ; the yellowest .shade is given by 
the nitroso-dcrivativo of K acid, the deepest red 
with nitroso-l-naphUiol-5-.siilphonic acid, and the 
darkest shade with nitroso-1 .S-dihydroxynaph- 
tlialeno-S.b-ilisulphonit! acid (chromotrope acid). 
Chroinotrope acid can be used for the micro- 
titration of cobalt since the yellow ammoniacal solu- 
tion of nitrosochromotropo acid yields an immediate 
intense-blue coloration with the cobalt ion, in the 
formation of which 2 niols. of the acid react with 
an atom of cobalt; when the cobalt ions have bt>en 
conipletc'ly converkHl into this compound, further 
addition of the acid causes a cliange in shade from 
blm‘ to rc*<:l. Tlie metluxl is fairly accurati', but it 
cannot be used for cobalt in the prewnux^ of nickel, 
although the latter alone may also be estimated by 
this reagent. The miero-titration of copper can 
bo effected similarly, but a larger excess of the 
reagent is required to give a definite end-point. 
OtluT substances with properties similar to those 
of nitrosochromotropo acid are found among azo- 
dyes which are us<'d with metallic mordants, and 
among those which, in dyeing, are subjected to 
after-chroming. Thus, Diamond Black F gives a 
dwp-blue solution in aqueou.s alkali, which yields 
differently-coloured lakes with ammoniacal solutions 
of the ino.st diverse metals; when the metallic ion 
is completely unik‘d with the dye, addition of a 
further quantity of the latter causes a change in 
shade towards nliu'. 'I'he po.'.sihle a|)plicability of 
the method is illustrakHl by the instance, of copper. 
The po.ssibilities of the formation of differently- 
coloured comph'X compounds have Imk'II investigate 
for twenty different metals and sixte<>n dyes; such 
compounds appear to Im formed most frecjuently 
with magnesium, the alkaline-earth metals, and 
tho.se of the iron group. Chromium is allied in this 
rc‘spect with the least reactive metals of the 
nitrogen family. The capability of the dye to form 
differently-coloured complex compounds which are 
soluble in ammonia appears to depend on the 
prcssence of a hydroxy-group in the ortho- or paro- 
position to the azo-group, and, as a result of ex- 
tensive experiments with a number of dyes, it is 
possible to give methods for the micro-chemical 
estimation of copper, silver, magnesium, zinc, 
cadmium, calcium, atrontium, bariunn iron, nickel, 
and cobalt. (See further J. Chem. 1920, ii., 
194.)-H. W. 
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Chlorine or bromine; Estimation of organic 

by the chromic acid method. P. W. Robertson. 
Chem. News, 1920, 120. 64. 

Certain modifications arc suggcsk'd to overcome 
minor difficulties encounted in the chromic acid 
method of estimating organic chlorine or bromine 
(this J., 1915, 819). The chromic acid may Ix) re- 
placed by halogen-free potassium bichromate, and 
a freshly prepared, cold solution of sodium peroxide 
is preferable as an absorbing medium. Instead of 
NjlO solutions, N 120 solutions of silver nitrate 
and ammonium thio(!yanato are recommended. In 
the case of compounds, particularly liquids, which 
react explosively with the oxidising mixture the 
best procedure is to cover the substance with a larger 
amount of powdered hichromato and nin the pre- 
viously cooled sulphuric acid very rapidly into the 
reaction vessel through a wale funnel by means of 
a suction pump connected with the absorption tulx^ 
The reaction vessel is cooled in ice until the initial 
violence of the oxidation has moderated.— G. F. M. 

Fehlin<fs sohitioj} ; liehnvimir of in light. I. 

Bolin and G. Linder. Z. physik, Chem., 1919, 
93, 721—786. 

When Fehling’s solution in glass vessels is illu- 
minated with the light from a carlmn arc, cuprous 
oxide is produced. The reac tion has no temperature 
coefficient and there is no evolution of gas. When 
the light is shut off the reaction ceases. In ouartz 
vessels the same reaction occurs, but it nas a 
temperature om^fficient of r2, 'and there is an 
evolution of gas after illumination for several houi-s. 
On shutting off the light the reaction continues for 
some time. (Se<‘. also J. Chem. 8oc., 1920, ii., 
144.)— J. F. 8. 

Indole; Quaritifative edimativn of — ; — in hio- 
logicdl media. H. F. Zoller. J. Biol. Oiem., 
1920, 41, 25—36. 

By utilising a nuxlification of the nitroso-rcaction 
for indole a colorimetric method for the (juantita- 
tive estimation of that suhstance has been elabor- 
ated. 'I’he colour producecl by applying the modi- 
fied nitroso-test to th(? distillate from the solution 
containing indole is compared with that given by 
solutions containing known quantities. (See 
further .1. Chem. Scm-., 1920, ii., 203.) — J. C. T). 

Spent oTtd* . Weyman. See 11a. 

Petralevni fnodiK'ts. Bordas. See, 11a. 

Montan n'ax. Salvuierra. See Ha. 

Nitro-coinjwunds. Florentin and Vandenberghe. 
SeeUl. 

Paper testing. Clark. See V. 

Oxidation of sulphurous acid. Meyer. Sec Vll. 
Iodides. Kolthoff. See VII. 

Soluble metnstannic acid. Kreis. See Vll. 
Itefraetory materials. See VIIT. 

Aluminium dross. Hiller. See X. 

Tellurium in tetradymite. Hulot. See X. 

Olive oil. Cofman-Nicoresti. See Xlf. 

Sulphite-cellulose in tanning extracts. Knowles. 
See XV. 

Tannery lime liquors, Thompson and Atkin. See XV. 
Methyl and ethyl alcohols. Sabalitschka. See XVHI. 
Minced meats etc. Ledent. See XIXa. 

Bacteria. Conn and Breed. See XIXo. 

Salvarsan and neosalvarsan. IJtz. See XX. 

Iron filings. Hindley. iSlee XX. 
ilfelinffc. MArqueyrbl and Carr6. XXJ^l. 


Patent List. 

T1h« dAtM eiv«n in li«t Are. in tihe oaee o>f Apution* 
|j<nu for PAiente, iboee oi Application, and in Uie oaa# of 
Complete Bpeoifioatione accepted, those of the OflUdAl 
loumale ui which the acceptance la announced. Gocnpleit 
Specifioationa thua advertieed ae accepted are open to 
inspection at the Patent OQioe imme^ately and to 
oppoeition within two months of the date given. 


I.— GENFdUL; PLANT; MACHINERY. 
Applications. 

Allen and Killhy. Drying-apparatus. 6819. 

Mar. 5, 

Anhydrous Food Products Co. 7381. See XIX. 
August. MulHc furnaces, 7417, Mar, 12. 
Bonsignori. Evaporator, 7468, Mar. 12. 
Briscoe, Lindsay, and Stevenson. Furnaces. 
713.5 and 7436. Mar. 12. 

Byena Sk^el Works, Francis, and Williams. Fur- 
naces. 6235. Mar. 1. 

Crida, Control of drying processes in drying 
plants. 7385. Mar. 11. (Hal., 11.3.19.) 

Dorr Co, Rotating-s(’reen filtering apparatus. 
5714. Feb. 25. (U.S., 5.1{).18.) 

Freeman. Distilling apparatus. 5971. Feb. 27. 
Fuller-Lehigh ('o. Pulverising mills. 5860. 
Feb. 26. (ll.S., 27.8.17.) 

Higginhottom. Centrifugal separating maehiues. 
7396. Mar. 12. 

Hoffmann. Rotary disintegrating mills. 6789. 

Mar. 5. (Ger., 18.5.17.) 

Hoyle. Centrifugal driers. 72G5. .Mar, 10. 
dagger. Grinding and mixing and agitating 
machines eti;, 6781. Mar, 5, 

Lowden. Drying materials. 7335. Mar. 11. 
Lunt. M(*th(xl of drying colloids. 5692. Feb. 25. 
(U.S., 7.4.16.) ‘ ■ 

Renni.son. Gas-hoated furnaces. 5520. Feb. 24. 
I Riha. Filtor-pross<‘s. 7453. Mar. 12. 
i Richards. Manufacture of briquettes. 5965. 
Feh. 27. 

Schjelderiip. Drying material (;ontaining liquid. 
5159. Feh. 23. (Norway, 24.2.19.) 

Soe. PAir Liquide. Prote<’ting walls of enclosures 
in which reactions take place under high tempera- 
ture.s and pressures. 7182. Mar. 9. (Fr., 18.12.18.) 

Soe. I’Air T>iquide. Apparatus for carrying out 
exothermic chemical n'actions uiidor high tempera- 
iurtss and pressures. 7189. Mar. 9. (Fr., 24.12.18.) 

Teehno-Chemieal Laboratories, Ltd., and Test- 
rup. Evaporation, distillation, etc. 5558. Feb. 24. 

Wcyel and Zimmermann. Drying apparatus. 
7245. Mar. 10. 

Complete Specifications Accepted. 

17,387 (1918). A.-G. Kiimmler und Matter. 

Evaporation of water from aqueous liquids. 
(123,716.) Mar. 10. 

6096 (1919). Webb, and Ransome-ver Mohr 
Macbinery Co. Mixing maehinos. (139,018.) Mar. 3. 

16, 2U) (1919). Peck. Filter leaves. (139,390.) 
Mar. 10. 

1 1.— FUEL; GAS; MINERAL OILS AND 

WAXES; DESTRUCTIVE DISTITXATTON ; 
HEATING; LIGHTING. 

Applications. 

Aoki and Matsunnga. Manufaelure of fuel 
bri<|uett<NS. 6{)32. Mar. 8. 

Chem. Fabr. Rhenania, and Projahn. 6921. 

NcfVTL 

Dailey (Groonway). Distilling or cracking hydro- 
carbon oils. 5861. Feb, 26. 

Dixon and Gnrton. Briquetting coal etc. 7137. 
Mar. 9. 

Edser and Reynard. Lubricants. 6102. Feb. 28. 
Elektrizitiitswerk Lonza. Manufacture of a 
solid fuel. 7170. Mar. 9. (Switz., 16.9.19.) 

I 
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Evans. Lubricating oils. 6103. Feb. 28. 

Evans. Suction-gas producer plants. 6165. 
Mar. 1. 

Evans. Refining crude oil. 7180 and 7181. 
Mar. 9. 

Fyleinan. Separating oils etc. from sand or rock. 
6509. Mar. 3. 

Garrow' and NieKson. ContinuouH pro<liictioii of 
solid and gaseous fuel with by-product recovery. 

5403. Feb. 23. 

Glover, West, and West’s Gas Jmprovciiupit Co. 
Vertical retort settings for destructive <lislilIation 
of coal etc. 5563. Feb. 21. 

Goodlitfe. Motor .spirit. 5627. Feb. 25. 

Hurez. Coke ovens. 7432. JMar. 12. (Fr., 

29.10.19.) 

Illingworth, and South Wales and Monmouth- 
shire School of Mines. Coking coal. 6078. Feb. 28. 

Kummel and Ternedcn. Maniifacdure of ainiuonia 
and ga.s by distillation of fuel. 7191. Mar. 9. 
(Ger., 10.3.19.) 

Lewi.s. Means of distilling and gasifying solid 
carbonaceous matter. 5926. Feh. 27. 

Perry. Appar.atus for distilling (arbonaceous 
material. 5666. Feb. 25^ 

Riley. Coke ovens. 7075. Mar. 9. 

Ross and Young. Arc-lamp eleetrnde.s for 'pro- 
ducing violet and ultra-violet light. 5.340. Feh. 23. 

Southcombe and Wells. Lubricating oils. 5913. 
Feb. 27. 

Stianson. 7059. See, XTT. 

White. Gas-producers etc. 6451. Mar 3. 

Complete SrF.crFicATioNs Accepted. 

9114 (1918). Dunstau. Refining liquid hydro- 
carbons. (139,233.) Mar. 10. 

3503 (1919). Fornas. Cas-produ-'^rs. (139,578.) 
Mar. 17. 

6286 (1919). Hogerson. Coal-washing plant. 
(139,612.) Mar. 17. 

9970 (1919). lieuser. Retort ovens for distilling 
fuels and bituminous ores. (125,980.) Mar, 17. 

16,523 (1919). I>an(^ and Williams. Artificial 
fuel. (139,094.) Mar. 3. 

19,477 (1910). Trazusta. Agglutiuant for con- 
glomerating coal. (139,106.) Mar. 3. 

20,800 (1919). Seccoin})e and Sandiford. Arti- 
ficial fuel. (139,115.) Mar. 3. 

III.— TAR AND TAR PIIODUCXS. 
Complete Spectitc.vtions Accepted. 

9256 (1918). Morris 'and Co., and Morris. 
Apparatus for sulphonating, nitrating, and 
chlorinating organic substances. (1.39,234.) Mar. 10. 

2073 (1919). Edwards. Fractional distillation 
plant for coal tar hydrocarbons etc. (1.39,263.) 
Mar. 10. 

28,279 (1919). vSouth Metropolitan Gas Co., and 
Kirby. Purification of carbazole. (139,441.) 

Mar. 10. 

r\L— COLOURING MATTERS AND DYES. 
Application. 

Kane. Production of dyes. 7028. Mar. 8. 

V.— FIBRES; TEXTILES; CEJJJl.OSE; 
PAPER. 

Applications. 

Ballonhiillen Ges. Balloon envelope materials 
6619, 6520, 6643. Mar. 3 and 4. (Ger., 24.12.14', 
3.3.16, 22.9.17.) 

Goldreich. Alanufacture of paper. 5682. Feh. 25. 
Le Tall (Soc. Fran^. des Grins Artifieiels). Pro- 
duction of moulded articles of pur© cellulose. 6382. 
Mar. 2. 

Roberts. Manufacture of articles from cellulose 
or its compounds. 5970 , Feb* 27 , 


Verein. Olanzstoff-Fabriken A,-G. Manufacture 
of viscose silk. 5656. Feb. 24. (Ger., 25.7.18.) 
Complete Specificjattons Accepted. 

5952 and 15,163 (1918). Zdanowich. Manufac- 
ture of cellulose acetates. (139,232.) Mar. 10. 

15,551 (1919). Soc. Anon, des Etabl. Hutchinson. 
Adhesive composition especially for waterproofing 
fabrics and rendering them impermeable to gaees. 
(129,630.) Mar. 3. 

19,297 (1919). Clayton. Apparatus used in the 
manufacturo of artificial silk. (139,104.) Mar. 3. 

VI.-BLEACHJNG ; DYEING; PRINTING; 

FINISHING. 

Applications. 

Keroszty and Wolf. Production of bleaching 
and disinfecting agents. 6541. Mar. 3. (Hun- 
gary, 12.7.19.) 

Sutclifto. Treatment of fabrics etc. to render 
them less inllammable. 6933. Mar. 8. 

Complete Specifications Accepted. 

7239 (1919). Gibson, Finishing composition for 
yarns and fabrics, (139,6^14.) Mar, 17. 

13,083 (1919). Calico PrintiM-s’ Assoc., Schofield, 
and Farnworlh. I’roducing certain colour effects 
on textile and other fabrics and materials. 
(139,373.) Mar. 10. 

VII.- ACIDS; ALKALIS; SALTS; NON- 
METAJdVIC ET.EMENTS. 

Applications. 

Basset. 7260. See X. 

(’bailee and Hunt, Giddcn, and Ragg, Manufac- 
tun^ of oxide and carbonate of zinc. 5973. Fob. 27. 

(3icm. Construction (’o. 6539. See XV'I. 

Clu'in. Fabr. Rhonaiiia, and Projabn. Extraction 
of sulphur from gases containing sulphuretted 
hydrogen or sulphurous acid. 6021. Mar. 6. 

Cominin. Apfiaratus for producing cyanogen 
compounds. 6559. Mar. 3. 

Diitt and Duit. Production of potash salts, 
ammonia, and alumina. 5651. Feb. 25. 

Ellis (I’oundation Oven (^irporation). Purifica- 
tion of ammonium salts. 6206. Mar. 1. 

1 Fabr. do Prod. Chim. de Thnnn et de Mulhoiise. 
Manufacturi! of potassium sulphate and hvdro- 
cblqric acid. 0009. Fob. 27. (Fr., 4.12.19.) ‘ 

KumiiK'l and Terncilen. 7191. See II. 

Lamm, Manufacture of potassium carbonate and 
sodium cnrbonati*. 6366. Mar. 2, 

Complete Specifications Accepted. 

8;5;15 and 18,a'12 (1918). Field, and Metals Ex- 
traction Corporation. Purification of zinc solutions. 
(138.916 and 138,954.) Mar. 3. 

^ 8831 and 8.832 (191.'^). Sulman, Field, and Metals 
Extraction Corporation, l^urification of zinc solu- 
tions. (138,917 and 138,918.) Mar. 3. 

10,708 (1918). Field, and Metals Extraction 
Corporation. Purification of metallic solutions. 
(13H,950.) Mar. 3. 

4827 (1919). Orton and Robinson. Manufacture 
of alumina. (139,005.) Mar. 3. 

11,913 (1919). Rossi. Production of potassium 
compounds and nitrogen-containing fortili.sors. 
(130,963.) Mar. 17. 

28,471 (1919), Comp, des Prod. Chim. d’Alais et 
dc la Camargiie. Purification of solutions of zinc 
sulphate. (139,413.) Mar. 10. 

VIIL— GLASS; CERAMICS. 

Applications. 

Grace. Drying china-clay etc. 6698. Feb. 26. 

Hill. Fullers’ earth etc. 7042. Mar. 8. 

Norton Co. Abrasive stone. 6760, Feb. 26. 
(U.S., 26,2.19.) 
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Wallace. Manufacture of clayey materials. 7389. 
Mar. 11. 

Complete Specification s Accei’ted. 

2470 (1919.) Ion ides. See TX. 

G.303 (1919.) British Thomson-Houston Co. 
(Cenoral Klcctrio Oo.). Porcelain. (139,315.) 
Mar. 10. 


IX.- BUILDING MATERIALS. 
Applications. 

Boyd. Manufacture of impervious buildinji;- 
block's. 0126. Mur. 1. 

Collins. Kiln for biirninji; bricks etc. 6153. 
Mar. 1. 

PrascT. Manufacture of bituminous emulsions. 
,5705. Feb. 25. (U.S., 24.10.17.) 

Fraser. Cementitious bituminous emulsions. 
5706. Feb. 25. ((J.S., 25.10.17.) 

Fraser and Peters. Manufacture of bricks, 
building block.s, etc. 6472. Mar. 3. 

McLay. Heat non-conducting compositions. 
6057. Feb. 28. 

Sanders. Production of artificial coloured stone. 
7424. Mar. 12. 

Tibbenham. Staining or fuming \vo(m1. 6.375. 
Mar. 2. 

White. Manjifacturo of paving and building 
blocks. 7139. Mar. 12. 

Complete Specifications Accepted. 
8305(1918). Hartner. Manufacture of a mortar- 
forming material from anhydrite. (117,605.) 
Mar. 1(). 

2470 (1919). lonides. Heat treatment of bricks, 
pottery, etc. (139,267.) Mar. 10. 

6522 (1919). Forrc.ster (Intcrnat. Isolations 

Komp.). Manufacturer of thermal insulating bodh's. 
(139,318.) Mar. 10. 

X.- METALS; METALLUIUJV, INCM DINO 
ELECTRO-METALJ.URGY. 

API’LICATIONS 

August. 7417. See I. 

Ball and Hurst. Aliiniinium alloys, 6733. 
Mar, 5. 

Ballanti ReAning metals and allovs. 5811. 
Feb. 26. 

Bassc't. i^rodiiction of metals or metalloids. 
7260, Mar, 10. 

Beck. Producing spelter from yjnc dust. 6247. 
Mar. 2. 

Chambers. Solders fur alinninium. 7155. 
Mar. 9. 

(kdes. Process for sherardising. 6^51, Mar. 6. 
Coles. Reunoving scale or oxide and jrreparing 
surf.ace for re'ceiving coating of anotln'r metal. 
7588, IMar, 13. 

Diehl. Snu'Uing zinc-l>caiing irrodiicts. 7193. 
Mar. 12. 

Evans. Cupolas. 6864. Mar. 6. 

Field and Petersson. Troatmeiit of sulphide ores 
and iniiu'rals. (1545. Mar. 3. 

Goskar and Hite’h. Case-hardening comjuisitions. 
6754. Mar. 5. 

Hall, and Rolls-Royce, Ltd. Preparation of 
metallic alloys. 5722. Feh, 25. 

Hall, and Rolls-Rovee, Ltd. Alnminimu alloys. 
5721 and 5725. F<*h. 25. 

Homer and Home'r. Surface-hardening steel 
parts. 6964. Mar. 8. 

Irons. Manufacture, of steel. 7139. Mar. 9. 

Law. Solder for aluminium. 6609. Mar. 4. 
Lemmon, and Minerals Separation, Ltd. Re- 
covery of metals from their ores. 6919. Mar. 6. 

Meakin. Removing oxide from sheet motal. 7301. 
Mar. 11. 


I Metaliind. Schiele n. Brnchsaler. Increasing 
1 re.si.stanco of aluniininrn to acid and alkaline liouid.s. 

: 6912. Mar. 6. (Ger., 8.3.19.) 

I Sepa,^tion, f3d. Ore eoneentratjon. 

1 7190. Mar. 9. (Fr., 29. 1 1. 19.) 

Naylor. Manufacture of magnet stfs'l. 6101, 
Mar. 2. 

Raworth (Dean). .Soldering, tinning, or coating 
aluminium or its alloys. 5.532. Fe]>. 24. 

I ^ Roiulelli, Sestini, and Sestron Colour Oxidizing 
I Co. Colouring and oxidising metal surfaces. 6390 
and (W91. Mar. 2. 

Rondelli, Sostini, and Sestron Colour Oxidi/a'ng 
Co, Preparing ferrous surfaces fur enamelling, 
varnishing, (‘tc. 6392. IMar. 2. 

Watkin. Chlorine-oven process of melting etc. 
gold. 7327. Mar. 11. 

Complete Specificationh Accepted. 

3369 (1918). Giesocko. Solidifying conglomerates 
of lino ores, iron filings, purple ore, etc. (139,229.) 
Mar. 10. 

^8535, 88:31, 8832, 10,708, 18,8:32 (1918). Metals 
E.xtraction Corporation and others. See Vll. 

18,0,30 (1918). Marks (Luckeiibac-h Processc's), 
Ore concentration. (1:19,5.35.) Mar. 17. 

[ 212 (1919). British Thomson - Houston Co. 

(Geru'ral Electric Co,). Manufacture of metals and 
alloys by the alumino-tlK'rmic method, (1:39,247.) 
Mar. 10. 

1271 (1919). Bolton. Electro-iclating. (1:18,907.) 
Mar. 3. 

27:17 (1919), Brighten and Peakman. Furnaces 
for heat treatment of metals. (1:18,981.) Mar. 3, 
10,169 (1919). Hisamoto and others. Process of 
drawing refractory metal. (1.39,065.) Mar. .3, 


XL-ELECTRO-CHE.MlSTRy. 

Applications. 

Burgess Battery Co. Dry batteries. 6222. Mar. 1. 
(U.S., 13.3.19.) 

Holland and Skinner. Storage batteries. 7023 
and 7024. Mar. 8. (U.S., 5.9.19 and 17.5.19.) 

Leggett and Niece. Apparatu.s for subjecting 
molecular matter etc. to (dc'ctrostatic; stress of high- 
temsion electric di.scharge. 6101. Feb. 28. 

Lo Sueur, Electrolytic cells. 6267. Mar. 2. 

Oldham, and Oldham and Son. Galvanic 
batteries. 66.54. IMar. 4. 

Saunders, and Sanmlers Electrical Co. Elcjctric 
acciimuinters, 5807. Feb. 26. 

Sutton. Electro-thermal ; bsorlier generator for 
sc'paration procx'.ssc^s. 6780. jMar. 5. 

Complete Specifications Accepted. 

1271 (1919). Bolton, See X. 

2203 (1919). Has-sack. Electric dry batteries. 
( 1.39.265.) Mar. 10. 

4:386 (1919). London Battery Co., and Clarke. 
EIcM-tric storage; batR'ric*s. 1.39.001. .Mar. 3. 

1172 (1919). Hepburn. Mono-polar eleetroch' 
eleetrolysers. (1,39,290.) Mar. 10. 

8.550 (1919). Ivc^y and Salisbury. ]‘9eetric storage 
batterie.s. (1.39,652.) Mar. 17. 

22,068 (1919). Norske Aktic'sc'l.^kab for Elektro- 
keniisk Indnstri. Electrodes for c'lectrie furnace..^. 

( 1.37, ^l 1 .) iMar. 17. 


XII.— FATS; OILS: WAXES. 
Applications. 

Boehringer Sohn. Manufacture of soaps etc. 
62,39. Mar.!. (Ger., 21 .11 .18.) 

Boilman. Removal of fatty aeuls, resins etc. 
j from fats and oils. 6226. Mar. 1. 

1 Brcdlik and Whiton. Extraction of fatty matter 
from garbage etc. 6207. Mar. 1. (U.S., 1.5.6,10.) 
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Hill. 7042. .Se^-VTII. 

Snape. Soap. 5584. Feb. 24. 

Stianaon. Process of refining oils. 7059. Mar. 9. 
(Norway, 21.3.19.) 

Williams. Soap. 5488, Feb. 24. 

Complete Specification Accepted. 

19,567 (1918). Martin. Hyilrogenating oils. 
(139,239.) Mar. 10. 


XIII.— PAINTS; PIGMENTS; VARNISHES; 
KESINS. 

Applications. 

Chance and Hunt, and others. 5973. See VII. 
Coles. Manufacture of white load. 7548. 
Mar. 13. 

Ivinson and Roborhs. Anti-corrosive paint etc. 
7.564. Mar. 13. 

Pooley. 7488 and 7489. .SVc XVIJ. 


XIV.— INDIA-RUBBER; GUTTA-PERCHA. 
Applications. 

Briini. Vulcani.sation of rubber. 6670 and 6774. 
Mar. 4 and 5. (Ital., 15 and 19,3.19.) 

Crozier. Black rublicr compound. 7294. Mar. 11. 

Complete Specification Accw’ted. 

227 (1919). llaap. Regenerating vulcanised 
rubber. (122,188.) Mar. 3. 


XV.— LE.\THER; BONE; HORN; GLUE. 

Applications. 

JHumphries. Treatment of quebracho tanning ex- 
tract. 5787. Feb. 26. 

Melatnid. Manufacture of artificial tanning 
substances. 5439, 5690, 5691. Feb. 23 and 25. 
(Ger., 19, 15, and 21.7.19.) 

Tannage Ration nel Meurant Soc. Anon. Tanning 
leather. 7215. Mar. 10. (Bclg,, 12.3.19.) 

Complete Specification Accepted. 

21,280 (1919). Marks (Nitritfabrik A.-G.). Pre- 
paration of gallic acid. (139,419.) Mar. 10. 


XVT.-SOILS ; FERTILISERS. 

APPLICAflONS. 

Chemical Construction Co. Manufacture of acid 
phosphate, 6539. Mar. 3. (U.S., 4.3.19.) 

Complete Spectfication Accepted. 

11,913(1919). Rossi. 8Vc VII. 

. XVIL— SUGARS : STARCHES; GUMS. 

Applications. 

Cyolour Photography, Ltd., and Thomson. Ad- 
hesives. 6817. Mar. 5. 

Haddan. 5707. XIX. 

Pooley. Extraction of gum from gra.s.s trees. 
J488 and 7489. Mar. 12. 

Complete Specification Accepted. 

13 418 (1917). Daniel, Process of obtaining 
iniilin from plants. (109,813.) Mar. 10. 

X VII I.-FERMENTATION in D USTR IKS . 

Complete Specification Accepted. 

18,041 (1919). Wade (Schneible). ManufaHure 
of ethyl alcohol and de-alcoholised beverages from 
fermented liquids. (189,099.) Mar. 3. 


XIX.— FOODS: WATER PURIFICATION; 
SANITATION. 

Applications. 

Anhydrous Food Products Co. Drying fruits, 
meats, etc. 7381. Mar. 11. (U.S., 11.5.15.) 

Baker, and Fluorescent Materials, Ltd. Pre- 
paration of radium emanation water. 6926. Mar. 6. 
Bredlik and Whiten. 0207. See XII. 

Haddan (Naaml. Vennoots. Algem. Norit 
Maatsch.). Continuously treating largo quantities 
of liquids with purifying agents. 5707. Feh. 25. 
Jones, Watson, and Woodlands, Ltd. Manu- 
' factureof flour and bread. 6624 and 7576. Mar. 4 
! and 13. 

Kcreszty and Wolf. 6541. See VI. 

Langham and Pennington. 6184. See XX. 
Manganozono Soc. Anon. Sterilising and clari- 
fying water. 7141. Mar. 9. (Fr., 12.12.13.) 
Werner. Treatment of flour. 6192. Mar. 1, 

Complete Specifications Accepted. 

1816 (1918). Hildebrant. Manufacture of meur- 
extract-like preparations. (139,525.) Mar. 17. 

18,140 (1919). Pape. Preserving materials sub- 
ject to putrefaction or decay. (139,100.) Mar. 3, 
19,425 (1919). Mulertz. Sterilising or pasteur- 
ising liquids. (132,237.) Mar. 10. 

XX.-ORGANIC PRODUCTS; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

Applications. 

Daita. Treatment of tea plant and manufaeturo 
of caffeine. 6209. Mar. 1. 

Langham and Pennington. Antiseptic and pro- 
phylactic. 6184. Mar. 1. 

Napp (Hoffmann-La Rocho & Co.). Manufac- 
ture of colloidally soluble metal pyrophosphate 
casein compounds. 6081. Feb. 28. 

Soc. Chim. des Usines du Rhone. Manufacture 
of /3-alkyl-amino-ethylaminobcnzoic alkyl esters. 
6:329. Mar. 2. (Fr., 15.11.19.) 

Soc. Chim. do3 Usines du Rhone. Manufacture of 
saccharine. 7018. Mar. 8. (Fr., 24.1.20.) 

Tchcrniac. Production of saturated halogcnatiHl 
ethers and their decomposition products. 58,39 and 
5810. Feb. 26. 

Complete Specifications Accepted. 

9256 (1918). Morri.s, and Morris and Co. See 111. 
17,172 and 17,173 (1918). Rockefeller Institute for 
Medical Re.search. Aromatic arsenical compounds. 
(122,819 and 128,181.) Mar. 3. 

4163 0919). Appelbaiim. Manufacture of alde- 
hydes. (138,in)9.) Mar. 3. 

8 : 3:30 (1919). Christiansen. Manufacture of 
methyl alcohol. (125,946.) Mar. 10. 

9006 (1919). Cnem. Fabr. vorm. Sandoz. Manu- 
facture of a highly active preparation of ergot. 
(125,396.) Mar. 17. 

20,863 (1919). Chem. Fabr. Flora. Substituting 
halogens for the amino groups in aliphatic amines. 
(132,245.) Mar. 17. 

XXL-PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

Applications. 

Clark. Photography. 6194. Mar. 1. (U.S., 
2*5.2.19.) 

Kent. Photograi)hic tramsfer processes. 6:L/. 
Mar. 2. 

Mimosa A.-G. Toning photographic negatives, 
films, and positives. 5948. Feh. 27. (Ger., 3.7.18.) 
Trist. Colour photography. 6898. Mar. 6. 
Welsh and Wise. Powders for artificial lights for 
photography. 7404. Mar. 12. 

WoRe. Photography. 6168. Mar. 1. 
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Patents. 

Grinding, crushing, or pulverising machine. 0. 

Wauthier, Brussels. Kng. Patt. 13,878, 8.6.14. 

A CYLINDRICAL easing with horizontal axis is split 1 
longitudinally for access to the interior. Concentric 
with the casing is a shaft carrying, say, four 
discs in which are cut radial slots to form the bear- 
ings for the axles of rolls, which are thus supported 
in the spaces between the discs. (Grinding takes 
place between the cylindrical surfaces of the rolls j 
and outer casing, the rolls lading rotator] by the I 
fri(dion and pressed outwards by centrifugal force. ! 

— B. M. V. 

Grinding and pulverising materitds. W. C. Kirby, 
Harbury Station, and E. L. Lakin, Jjeamington ! 
Spa. Eiig. Pat. 138,411, 21.1.19. (.4ppl. 2213/19.) ' 

CjaNDTNo bodies for use in tube and similar mills • 
are made of hard material, such as cast steel, in the ! 
form of discs with their thickness less than their 1 
diameter. They are perforated with one or more j 
holes in the axial direction and may be cylindrical : 
or with the angles Ixjtween the ends and the peri- 1 
phery rounded off; their end facr's may also be Hat ; 
or corrugat'd. — B. M. V. j 

Liquefying gases or gaseous mixtures: Process ami 

apparatus for cooling or . M. Zack, Zurich, ; 

Switzerland. Eng. Pat. 129,292, 4.7.19. (Appl. i 
16,774 / 19.) Int. Conv., ,30.5.18. i 

The apparatus consists of a two-cylinder com- ! 
pressor with the cranks at 180° and the cylinders i 
connected by two sets of pipe-coils controlled by | 
valves, tho si'cond B(*t of intercommunication pipes ; 
])ci!ig concentric with and outside the first set; ; 
tho cylinders are also surrounded by a common , 
jacket or casing. The cycle of operation is as | 
follows:- Gas that lias Ix'cn purified, pre-corn- j 
pressed, and pre-coolcd, is admitted to a heat inter- , 
chang<'r, where it gives up more heat to the final ; 
remainder of non-liquefied gas issuing from the 
apfuiratus. From the heat interchanger tho gas 
is admitted to one end of one cylinder (say the top ; 
of the left-hand one) ami on the down-stroke of tho : 
piston expands while doing external work; on 
reaching 'ho <load centre the gas is allowial te pass 
through tlu inner set of pipe coils to the under.sido ' 
of the righi-liand piston (which ha.s on its up-stroke | 
been producing a vacuum), again expanding but | 
without doing external work. T^pon the commence- i 
ment of tho next stroke tho intercommunicaticn is | 
shut off and the gas in Initli cylinders compress<Hl | 
while tho cylinders are kept cool by moan.s of their j 
jackets, which are i)ref('rahly filled with the non- i 
liquefied remainder of the gas; at a certain point in 
tho stroke, determined by the setting of tho valves, 
the out-cr < ommunicating pipe-coils are opemed 
and tho compresstHl gas passes from the bottom of ! 
tho right-hand cylinder to tho top of the left-hand ' 
cylinder and rice versa, again without doing ex- ■ 
te'rnal work, this movement continuing until tho i 
other d<'ad centre is reached. Li(]ucfied gas is I 
removed by suitable means from both stds of cross ^ 
connecting pipes and the non-liquefied gas finally 
allqwexl to exhaust into tho jacket surrounding the 
cylinders and thence to the first-mentioned heat 
interchangor. The gaa 's expanded with external 
work at a comparatively high, and without external 
work at a comparatively low temperature. 

— B. M. V, 

Mixing apparatus. R. B, Grey, London. Eng. 
Pat. 138,286, 5.9.19 (Appl. 21,830/19.) 

A CIRCULAR tank is provided at the bottom with a 
stirrer which produces a vortex, and, at various 


distances above the stirrer with baffles which can 
be adjusted individually as to height by means of 
rods brought through the cover of tho tank. 

~B. M. V. 

Filter apparatus. A. R. Peck, Los Angeles, Cal., 
U.S.A. Eng. Pat. 138,657, 22.10.19. (Appl. 
17,256/18.) 

Filter-leaves project from fixed cover-plates which 
carry valves and pipes for mud to be* filtered, wash 
water, and, if dcsire<l, compreBse<l air. Removable 
chambers, mounted on wheels rolling on tho (4iannel 
iron framework of the apparatus, can be bolted to 
the fixed cover-plates. During the filtering and 
washing period the chambers are bolted to the cover- 
plates and the mud or wash wate'r admitt<^ through 
valves in the cover-plates to tho interior of tbo 
<‘hamlK‘rs, whence the liquor pas.ses through the 
filter-leaves and out through other valves in tho 
cover-plate-s. When tho cakes are built up and 
washed, tho enclosing chambers are movanl out of 
the way without disturbing tlie cakes and the cakes 
finallv cau.scd to drop off by moans of compressed 
air.— B. M. V. 

Filter-press phite. Fdter-press device. G. F. 
Miller, New York. U.S. Pats, (a) 1,330,331 and 
(d) 1,330,332, 10.2.20. Appl., 22.1 and 14.4.19. 

(a) a 8ri*POHTiN(i frame contains field plates, and a 
longitudinal recess is made in the upper portion of 
each field plate to form a conduit in conjunction 
with the frame. (») To order to be able te vary the 
thickness of the filter-cake, alternate field platens are 
divided, the two halves Ix'iug made to move out- 
wards from each otlier within the frames by means 
of cams or other devices operated by rods rotatable 
from the outside of the press. — B. M. V. 

Filter. O. Baumgartner, Vienna. Qev. Pat. 

315,317, 14.3.16. Int. Gonv., 6.11.15. 

A VESSEL is fitted with a sieve, against tho under- 
side of which cork dust or similar light, floatable, 
granular material is pressed and kept in position 
by the passage of the liquid through the filter from 
below. Tho filtering material may bo cleaned by 
stirring it by hand or mechanically while passing 
a current of water under pressure through the 
sieve, or the liquid in the apparatus may simply 
be withdrawn until the level is below the sieve when 
the filter mass breaks up, thus allowing the 
impurities to sink to tho bottom. — A. R. P. 

Vacata; Methods of and* apparatus for producing 

. Western Electric Co., Ltd., London. From 

Western Kleetrie Co., Inc., New York. Eng. 
Pat. 138,745, 20.3.19. (Appl. 6951/19.) 

In apparatus using tho vapour of boiling mercury 
(or other liquid) to withdraw the hist traces of air 
(or other gas) from a vessel, the walls of the conduit 
conveying the stream of mercury vapour are cooled 
at a point in front of the place where the air being 
exhansteil is admitted to the stream, with the 
obj<'ct of removing, by condensation, those mole- 
cules of mercury vapour which are not moving sub- 
stantially in the direction of the stream, and which 
if not remov<xl would beat back molecules of is.suing 
air and prevent proper exhaustion. — B. M. V. 

Jtaising and forcing water and other liquids; Means 

jor . R. A. Swainson, Nowcastle-iipon-Tjne. 

Eng. Pat. 138,758, 22.5.19. (Appl. 8328/19.)' 

The liquid is raised and expelled from a pair of 
pumping chambers by means of the alternate ex- 
haustion and compression of air above the liquid, 
float valves l>oing provided so that no liquid can be 
draw'n into the air pi^K's and no unnecessary work 
is done in producing too much vacuum or too much 
compression on varying suction and delivery heads, 

— B. M. V. 

0 
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Furnaces for steam boilers, kilns, and the like. J. 
Nash, Wcstcliff-on-Sea. Eng. Pat. 138,762, 
9.4.19. (.\i)pl. 9017/19.) 

Tut: fire-box of the furnace is provided with two 
intornal arches extending from the back towards, ■ 
but not as far as, the front, tiie upper arcli In'ing i 
shorter than the lower. A fire is built on the front i 
of the lower arch as well as on the usual fire-bars or ' 
bottom hearth ; the fires may l)e stoked alternately j 
so that there is always incamlestent fuel exposed, , 
which promotes consumption of smoke. — B. M. V. i 

Tunnel-kUn. (4. H. Bmijamin, New York. I'.S. 

Pat. 1,329,746, 3.2.20. Appl., 23.6.19. 

A TUNNEC oven comprises a main chamber, a number 
of indeiHUident heating chambms arranged longi- 
tudinally in line on each side of the main chanilK'r, 
and air flu(*s situated Ix'hind and in front of each 
chainlK'r A senxm is arrang<'d in front of each j 
chamber, with means for moving the .screens to and i 
from the chamb<‘r in front of ^^hich they are in- j 
dividually placed. — B. N. 

Tunnel kiln ('uinhustiim chdinln’i’. Tunnel kiln. ! 
P. d’H. Dressier, Zanesville, Ohio, Assignor to j 
American Dressier Tunnel Kilns, Inc., New York, j 
IhS. Pats. (,v) 1,330.132 and (lO 1.330,133, 10.2.20. 
Appl., 2S.6.19. I 

(a) A coMiJUSTiON chamber has a hollow wall to pro- j 
vide an air-circulatmg pas.^age open at the ends; a j 
window opens from tlie passage to the outer wall ! 
surface. (lO A tunnel kiln is provided with a pre- ! 
liminary heating zoiu' betwee n the entrance and llu‘ ' 
high-temperature /.one. A combustion chamber in J 
the high tc'inix'ralure /.one is separatcal freun th<‘ ■ 
heating chamber by conducting walls, and is pro- | 
vided with an “extension space” exte-nding ^ 
through the preliminary beating cbaml)er. A cool- ; 
ing fluid is supplies! to th(' “extension space.” I 

-AV. F. F. : 

Itiiuj-furnuee . M. F, Broadwcdl, Badin, N.C., j 
A.s.signor to Aluminium Co. of Amc'rica, Pitts- 
burgh, Pa. r.S. Pat. 1. 3.3(1, 1()1, 10.2.20. Appl., : 
22.1.1H. Kenewed 6.9.19. 

The bottom, side walls, and end wall> of the healing 
chamber an* hollow. Air or gas enters a Imllow ciul 
wall at the lM)ttom and passes cjiit at the top to a ; 
transverse conduit, and thc'ncc* to the upper part 
of the hollow side wall of the furnace*. The jnr or 
ga^^ is then delivered into the n|)per i>art of the 
i'urnaee chamber, which is fcrovided with longi- 
tudinal partitions formnig bailies, and the gas 
pas.sc*is out at the Ixittom into tin* hollow Icottom of 
the ehaTulx’r. 3'lie gas passes from the lluc‘s in the 
hollow bottom to the ‘a'cond end wall and upwards 
through the hollow wall to tin* outlet at the top. 1 

-W. F. F. 

ltin<j furnace. \. C. Doerschnk, .Ma.ssc'iia, N.V., i 
As.signor to .Mnmininm Co. of America, Pitts- | 
burgh, Pa. r.S. Pat. 1.33(1.176, 10.2.20. Appl., i 
1.5.19. ; 

The heating cliamber is divided into compartments j 
by longitudinal vertical partitions jirovided with i 
internal fliie.s. d'lu* end walls of the (■hamlH*r are \ 
also hollow and are provided with vertical Hues and : 
with burner ports above the lines. The burner : 
ports open direc tly into the liiu's in the vertical j 
partitions and also into .similar lines in the side? | 
walls, and rinans are provided for delivering fuel j 
ga.s to any desired series of burner ports. The ports i 
open nito their respective flues in the dlreetioii of 
the flow of air. — AV. F. F, 

liotarjj furnaces; Sectional lining for . AV. S. 

Rockwell, Assignor to AV. 8. Rockwell Co., New 
York. U.S. Pat. 1,330,219, 10.2.20. Appl., 8.9.19. 

A ROTARY furnace having a refractory lining is pro- | 


vided M'ith a cylindrical inner metallic lining in 
sections, each section being provided with a portion 
of one or more helical ribs so that when the .sections 
are all in place the ribs are continuous and form a 
spiral channel with entirely met<allic walls. 

— B. M. A". 

Fuinaee. S. S. Amdurskv, Rochester, N.V. C.S. 

Pat. 1,330,227, 10.2.20.“ Appl., 14.5.18. 

A TWIX furnnc.*e contains two upright crucible cham- 
bers heatc'd by separate burners. A connecting 
conduit tangential to both chambers allows tln^ 
heated i)r(Klucts to pas,s from either chaml>er to the 
other. — T. St. 

Itetort; liotani . C. Francke, Berlin. Ger. 

Pat. 31 1.616, 28.3.18. 

A CYMNDiiK’AL iciort it'sts horizontally on two 
roller.s at one end. To the other end is fixed a 
grooved collar whicli can turn inside a ring with 
an internal rib which engages with the groove of 
the collar. The ring is .supported on rollers by 
Avhich it is caused to revolve. — H. J. H. 

Shaft furnace far burning lime, dolomite, eh., u'ith 
budi-in inis producer . E. Skuballa, Berlin. Ger. 
Pat. 31 1,686, 12.7.17. 

The gas producer is annular in shape and surrounds 
the sliaft of the kiln, being separated from the 
latter only by the gas and air passage's. Tin* top of 
the prochner is at tin* levi'l of and forms the 
( barging: floor of the kiln. The bottom of the pro- 
ducer IS a ring-.shaped nn'clianically driven n*- 
volving grate, which delivers ash into hoppers 
placc'd bt'low. Regularity in the lieating of the 
clmrge is < laiinc'd.-— D . .1. H. 

Itabbles or other agitators or stirrers. W. H. 
Savre, (den Ridg(', N.J., F.S.A. Fug. Pat. 
138,802, 11.6.19. (Appl. 14,787/19.) 

1 HiU'.ori.Aa lumps of liard niat(*i ial, sin h as alnn- 
(lum, are 4*mlH*dded in the arms of rabbles nr blades 
of pug-inills etc. in such a nmniK'r tlnit tin* prc\i('(‘t- 
ing lump> take most of llu* wear. — B. Al, V . 

Pri/imf nuiterud; Mettuid of and aygiarafus for 
- - O. I). Rice, Winthrop, Mass. V.S. Pat. 
1,328,897, 27.1.20. Appl., 16.1.19. 

A VACi I’M drying cbam}>er is provided inside* with 
a fan which maintains a heating and drying 
medium in (oritiniions circulation (jver the material 
to be dri('d within the chamber. Aloans are pro- 
vided for beating the drying medium and for with- 
drawing moist va[)C)urs from tin* cbanilH'r by 
suction. — J. H. b. 

Drging Froeess of . R. \\. G. Stutzke, 

Assignor to The G. A. Biilil C!o., C'hic.ago, III, 
I'.S. Pat. 1.329,813, 3.2.20. Appl., 28.3.17. 
Solids an* eontiniiously introdneed into a elosc'd 
.syst(‘rn through wliieb there is set up a eirc illation 
of vapours wliicli are superln'a ted during their cir- 
culation, and the* system is provided with a vent to 
limit t!ie ri'^c of pressure.— B. N. 

Dri/er. B. M. Kuhn, Bloomington, III. T.S. Put. 

1,330,196, 10.2.20. Appl., 25.2.18. 

AIaterial to l)c dried is supportc'd on a horieontal 
reticulated partition divicling a drying chamber 
into two fiarts. Hot air is supplit'd t<> the lower 
compartment and iiasses upwards tlirongh a reticu- 
lated flue which rests on and is movable over the 
surfac'o of the reticulated partition.- -AV. F. F. 

iJesicaiting apparatus. A. D. Robin.son, Logan, 
A\'. Va. P.S. Pats, (a) 1,330,746 and (b) 1,330,747, 
10.2.20. Appl., 17.10 and 11.11.18. 

(a) The material to be dried, e.g., eggs or the like, 
is supplied to a belt passing over a drum, by means 
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of a number of discharge heads arranged trans- 
versely to the belt. A pivoted rocker arm projects 
inwards from the periphery over the end face of 
the drum, and a pin carried by the drum comes 
into contact with the arm at every revolution. The 
arm is adapted to oiwii the discharge openings of 
all the supply heads simultaneously, and the 
mat(‘rial is spread on the belt by a revolving brush. 
(b) The drying belt passes horizontally through a 
hot air chamber just below a horizontal partition. 
This partition is perforatc'd with elongated openings 
arranged transversely, their length being equal to 
the distanc<i lx‘tw<H'n th<*m. The transverse rows 
are arranged so that the iw'rforations in adjacent 
rows are otit of line. Air is admittcsl into the 
ehamlx'r and deflecting .strips are provided to 
equalise the flow of air through the perforations. 

~W. F. F. 

Dn/er; Ctflwdrinil . W. Greding, Cronberg. 

Ger. Pat. .‘118,148, 23.0.16. 

A .vriURRii of grooves in planes normal to the axis 
arc provid<'d on tlie periphery of a cylindrical dryer, 
a, construct('d of slus^h-metal. Th(‘ moist material 
is conveyed to the grooves, and the {\vlinder is sur- 



rounded by an endless peiforatisl band, /i, which 
rests again ! the proje< tions between the grooves 
and UKJVes a oh the same veba ity a-s the drum. The 
dried mah-riai is removcxl by a scraimr, tu, and is 
carried bv tile band, h, to tlu* discharge trough, k. 

- L. A. C. 

Dn/inti upparatiis: Tuhuhir — K. Wagner, 
Dresden. Ger. Pat. 315,802, 13.3.18.. 

Tuk apparatus eomprisc's a. network of tuln's 
tlirough wliieh :iii- circulates, and a .series of heaters 
pla(‘<il in the meslies of the network. Th(> air 
current Hows in an opposite direction to the 
material and serves to ecxil the latter when drv. 

— W. .7. W. 

fKlecfi ieaUif] preripitutniu suspended maferud 

from funmee-i/dses ; Method of . l*reeipi- 

tatinu suspended mnierUd from <jases. Method 
of eoUectinij suspended moterkd from furnaee- 
ipises. E, ]{. Wol(ott, As.'^ignor to International 
F*rccipitation Go., lais Angeles, Cal. U.S. Pats 
(a) 1, .*129, 737, (d) 1 ,.‘129,81 7, and (c) 1,329,818; 

3.2.20. Appl., (a) 19.3.19, (u) 5.7.17, and (c) 
29.4.18. 

<a) Watm; is supplied to the gases to humidify thorn 
to a condition of partial saturation, and partially to 
cod them ; the gases are then further cooled and 
the suspended particles precipitated by electrical 
action. The temperature of the precipitated 
material and the relative humidity of the gases are 


controlled in such a manner as to provide sufficienT 
moisture in the precipitated material to prevent 
accumulation of electric charge thercHUi, but not 
sufficient to make the deposit corrosive or adherent 
to the surfaces on which it is preciiiitakxl. (b) The 
dielectric strength of the precipitating electrical 
field is maintainetl, in case's where the precipitated 
material is m>n-conduciing and tends to accumulate 
a charge by the action of the electrical field, by 
applying to the depo.sit an agent capable of in- 
creasing the conductivity thereof sufficiently to 
di.scharge the same without rimdering the deposit 
fluid, (c) Suspended material is .separated from hot 
furnace gases by injecting water into the gases to 
humidify and c(K) 1 them, the gases being then 
pas.sed through an electrical field. The surfaces of 
the colhx'ting electrodes are mainiaim'd sufficiently 
cool to condense watc'r on the precipitated material, 
the tempc'ratuie of the gases and the collecting 
eleclr(Kl<‘s being so controlled as to cause suffieient 
condensation of water to form a fluid deposit with 
th(‘ material on the colb'cting electrodes. — B. N. 

pjleetriffd. treatment of (fuses; Apparatus for — — . 
W. A. Schmidt, Ims Angeles, (5il., and Ij, Brad- 
ley, East Orange, N.Y., Assignors to Research 
Corporation, New York. U.S. Pat. 1,329,859, 

3.2.20. Appl., 21.0.16. 

Tuk apparatus is provided with inlet and outlet 
manifold cbamliers, with a luimher of pipes (extend- 
ing iKetweim them, through wliich the gases are 
passi'd. Discharge electrodes consisting of wires 
are suspended in tlie pipes and kept taut by weights, 
and are insulated from each other. Water is 
sprayed into the hot gases to cool them Ix^fore sub- 
j(‘cting them to the action of the electrical field. 

-B. N. 

Elect rica( purification of (fuses; rroress and ap- 
paratus for , H. Piining, Munster. Ger. 

Pat. 315,262, 22.1.18. 

Tiik insulators are enclosed in down\vardly-direct<xI 
(ontainers filled with heavy ga.ses or with cooled 
gases; altcrnativ<'ly , upwardly-directed containers 
are us('d for light gases or tlie gasi's are heakxl 
during the operation. The filling of the containers 
with gases may Ix' brought about by the introduc- 
tion «)f small (piantities of liquids which are con- 
verg'd into vapour, hi this way the insulators are 
j proh'ck'd from dust and impurities. The loss by 
I dilfusion of the gas from the containers during puri- 
I fb alion is math' uj) by the addition of more gas from 
i time to time. — A, R. P. 

1 Hnf (fuses; process far removimj dust from . 

I R. Vettorlein, Sclioningen. Ger. Pat. 303,831, 
i 14.3.10. 

j The hot gases led through a spray of a salt solu- 
I tioii which is thus evaporated, the dry salt falling 
j to the bottom of the vessel together with any dust 
j prcst'ut in the gas, w hilst the steam, together W'ith 
I any gasi'ous coutpound fornu'd by interaction of 
j th(‘ gast'.s and the salt, passi's into the original gas 
j mixture. For example, the hot gases obtained by 
I roasting pyrites are treated with a solution of a 
I nitrati' or nitrite whereby the latter is converted 
j into a sulphate which falls to the fl(K)r together witli 
I any dust, and the gases are charged with steam and 
! oxide.s of nitrogen. — A. R. P. 

Leach in(f tank.* W. E. (iiesec'ke, Assignor to Ray 
Bros. Corp., New York. l'.8. Pat. I,;b30,403, 

10.2.20. Appl., 31.3.17. 

The lower part of the wall of a tank, wliicli may Ix' 
shap(Hl as a fru.stum of a cone, is j>erfornt(‘d and 
CH)vered with filtering material. An outer wall or a 
scries of spaced shells are plac'cd over the filtering 
area and are provided with a pipe and valve. There 
may also be another outlet in the bottom of the 
tank. — B. M. V. 

c 2 
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Dissolved or suspended particles; Process for 

separating from, liquids, I. Ebers, Ahrens- 

biirg. Ger. Pat. 306,481, 22.6.16. 

The liquid is vaporised by heating to a tempera- 
ture above its boiling point, and the vapours arc 
carried forward with solids in suspension by a 
current of warm air and caused to pass through a 
filter medium which retains solid particles. The 
process is adapU'd to the evai)oration of sea water, 
soap solutions for the i)roduction of soap powder, ; 
and to the pn'paration of dried milk.— 11. J. H. j 

Volatile substances ; Process for renan'ing from | 

aqueous sohiiions. H. Welnier, Frankfort. Ger, i 
Pat. 314,548, 3.3.18. Int. Conv., 13.2.15. | 

Bv moans of sindion applied at tho toi), hnelv ; 
divided air is drawn through the liquid in vertical ; 
tubes formed with a series of alternate constricted | 
and enlarged purticjns. The troth rises to the top [ 
of tho tuWs, and overtlows to a horizontal main in ’ 
which the air and vapour separate from the licpiid, 
which Hows away. If it is desired to effect a 
chemical reaction at the same time, means are pro- ! 
vided for drawing an appropriate reagent into the | 

bottom of the tube.s.— Tl. J. H. ' 

1 

Chimneq f/usc.s; Appuratus for cooling . E. ; 

Eckmann, llarleshaiisen. Ger. Pat. 314,739, 
25.5.17. ; 

The cooler consists of a tran.5v<'rse arningement of [ 
air channels and a central air shaft, with water dis- 
tributors betwtsm s»irc('ssivo channels, the water i 
being kept cool by intrcKluction of fre.sh air ami ! 
evaporation thereby reduced to a minimum. i 

— W. J. W. I 

Fine-grained material; Process and apparatus for j 

charging int(f chambers u dh exclusion of air. : 

K. Eltze, Mannheim-Kafertal, and B. Illume, | 
Siirth. Ger. Pat. 315,091, 16.8.18. | 

The process applies to tho eliarging of silicon into j 
caustic soda for the prc'paration of hy<lrogen. ! 

Water is forced through th(‘ ma.ss of fine-grained i 
silicon, thus driving it through a tube or channel i 
into the gas-gcfierator containing hot caustic soda ' 
solution and from which air is excluded. Tho 
pres.sure use<l in the operation is ecpial to tho 
/lighe.st pressure in the g<>norating vessel, so that ^ 
regulation of the gas supply is possible. — A. 11. P. 

Decolorising nuiteriol or filter-charcoal. West- ; 
fiilisehe Alimwalolwerke W. H. Schmitz und G. 
von der Hevde, Dorfmund. Ger. Pat. 315,647, 
23.3.16. ' i 

Dhcolortsino material-:; of the nature of fullers’ | 
earth and filter-charcoal, arc rendered more j 
porous by addition of granulat<d slag produced in j 
the blowing of basic pig-iron or other metallurgical i 
product, which in itself posse.ssc’s bleaching pro- I 
per ties. — A. It. P. I 

Crushing stone, ore, and the like materitils; | 

Machines for breaking or . E. Helme, Leeds, | 

Eng. Pat. 138, .387, 12.11.18. (Appl. 18,475/18.) | 

Grinding or pulverising ores, clinker, or the like; ' 
Process and apparatus for - — . H. Forsyth, | 
Hanccjck, Mich., U.8.A. Eng. Put. 138,466, | 
13.5.19. (Appl. CymiVJ.) i 

See G.S. Pats. 1,308,007—8 of 1919; this J., 1919, ’ 

612 a. ! 

i 

Flectric precipitator . IJ.S. Pat, 1,329,237. See XJ. | 

Heat-resisting packing. U.S. Pat. 1,330,148. See ! 

XIV. 

Drying and thickening liquids. Ger. Pat. 310,102. I 
See XIXa. | 
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WAXES. 

Low temperature carbonisation; Investigation of 

the suitability of German coals for , 7. Coal» 

from the German Upper Silesian coalfield. 
Fischer and W. Gluud. Gcs. Abhandl. Kenntn. 
K(»hle, 1918, <3, 1—38. Chem, Zentr., 1919, 90, 
IV., 1064—1066. 

Pju)XIM.\te analyses of 25 coals from the area 
Czeriiitz-Birkental and Zabrze-Laurahutto arc 
given, and tho specific gravities at 25'^ and 50° C. of 
tho low-tciuperatiirc tars, together with their 
phenol content. Tho resulting semi-eokes are de- 
scrilx'd and tho yields of gas given. Th<‘ revolving 
cylindrical retort previously described (this 1919, 
563 a) was used, modifit'd by the addition of a centri- 
fugal tar extractor analogous to the Theisen 
washer. T’he caking coals gave a semi-coke in the 
form of halls whuili iesisU:d (rushing in the hand, 
hut broke up wheu dropped on a stone floor. Non- 
caking coals gave a coke retaining tho structure of 
the. original coal, even when carbonised throughout, 
hut varying much iu hardness. Carbonisation in 
pre.sonce of steam freipiently h‘d to increastxl yield 
of tar. The yield and quality of tho tars showed 
the Upp<'r Silesian coals to l)e very well adapU^d to 
low-temperature carbonisation. Tho geologically 
youngest seam gave the highest yield of tar. Most of 
the Upper Silesian coals are gas coals resembling tho 
younger formations of tlu' Ruhr coal field, although 
soineoftheohh'i- formations are of the samegoologi(.*al 
epoch as Ibo Ruhr lean coals. Tho great diirorence 
in tar yield, i.e., in tlu' bitumen content of the two 
coals is to 1 k’ ('xplaiiud l)y modification occurring 
since* the strata were deposited. This may be a 
sort of condensation of the bitumen similar to that 
ohst'rved with low -temperature tar in an autoclave 
{cf. this •!., 1920, 223 a). The variation in caking 
j)Ower may Ik' eonnecU'd with such a transforma- 
tion. In ordi>r to g('t good compact coke fiaun gas 
coal it is desirable to imitate, if possible, tho 
natural transformation ])rocess or by working at a 
suitable temperature, to transform the bitumen 
artificially. Possibly the Ix'haviour on low-tcm- 
peratur(' coking may afford a new method of classi- 
fying ( oals. — H. J. H, 

Low-temperature carbonisation ; Investigation of 

suitabitity of German coals for II. Coah 

from, the Lower Phinelnnd and Westphalian 
district and Ibbenhiircn. F. PTsi;her and W. 
Gluud. Ges. Ahhandl. Kenntn. Kohle, 1919, 3, 
24.8—269. Cnem. Zentr., 1919, 90, IV., 1066— 
1067. (Sec also preceding abstract.) 

Twenty-six samples of coal were examined covering 
all grades and including two eannels. The cann(’I 
gave the greatest yield of tar (37% on the ash and 
moi.stnre-fr(‘e coal). As the age of the coal increases 
the yield decreases, Incoming zero with the le.ss bitu- 
minous varieties. 3Tie tar from canm*! was excep- 
tionally low in phenol content. It eonsisUd 
almost exclusively of hydroearhons with an excep- 
tional proportion of solid paraffins, Inung thus 
specially suited for lamp oil, lubricating oil, and 
paraffin production. The r(‘sidual st'rni-coke was 
too friable to he uschI, 3'he yield of tar from the 
long-flaming gas coals ranged from 6% to 16,', 
with a mean of 12% on the a.sli and moisture-fn'c 
coal. The yield of phenol from the.s<* tars is tin* 
higlu'st of all, r(*aching ^O-- 45%. Contrary to the 
behaviour of the Upper Sih’sian coals which are 
otherwise very similar, they yield in most cuises a 
poorly caking semi-coke. The coal from the upper 
seams, however, gave a fairly hard coke which 
might serve as a fuel without further troatmeut. 
These coals seem adapted for tho production of low- 
temperature tar in gas producers and possibly even 
of a s(?mi-coko. The more typical gas coals arc 
characterised by the appearance of greater abnor- 
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mality in the behaviour of individual coals not in 
accord with the geological stratification. The yield 
of tar from the gas coals varied in most cases from 
5% to 107%, with an average of 8*2% on the 
nsli and moiKturo-freo coal. The phenol content 
was about ^15%. The semi-coke obtained showed the 
beginning of marked caking power. The tar from 
the bituminous coals with lower volatile matter was 
1'4% — 5’3% with a mean of 38% on the ash and 
inoisture-froe coal. The phenol content of the tar 
w'as only 25%. The specific gravity of the tar was 
abnormal (1‘09). The semi-coke was thoroughly 
caked. The non-bituminous coals give a consider- 
able yield of volatile products and a semi-coke whudi 
rf^scinbled in external appearance the original coal. 
The Jbbc‘id)urer coals resembled the older bitumin- 
ous coals, and indeed were a transition l)e tween 
them and the non-bituminous kinds. They gave an 
average yield of 2 — 2‘5% of tar and were unsuitable 
for low-temperature coking. The specific gravity 
and plieiiol content of the tar were unusually high. 

— H. j. H. 

LoW’temjterafuvp. carhoniaation ; Investigation of 
the suifohility of (re.rnuin coats for III. 

Coals from the Saar district. S’. Fischer and W. 
(iluud. Ge^'s. Abhandl. Kenntn. Kohle. 1919, 3, 
270- 286. Chein. Zentr., 1919, 90, IV., 1067— 
1068 ((■/. preceding abstracts). 

The Saar coals differ from those of the Hulir and 
ri)per Silesian coalfields in tliat oceanic influences 
have Ik'cu absent during deposition and that the 
uon-bittiminous varicdics do not occair in this 
region. They yieldt'd from 0% to 15‘6% of low- 
temperature tar. In specific gravity and phenol 
content the tars were as normally found with such 
rich coals. The semi-coke pr(Kluce<l was very fragile 
and mostly fell to powder. That from the Wabl- 
sehieder s(;am was remarkable for its restunblance 
to wood (Inircoal. — H, J. H. 

Loir-fcinpcratare carbonisation. F. Fischer and 
W. (duud. lb r., 1920, 53, 250— 251. 

Tiik authors maintain their scientific and technical 
priority against Tern (this J., 1920, 54 a). — II. W. 

Xifrofjen of coal; l)isfnh]((ion of the on low- 

ten) pcralarc carbonisation, Vi. Gliiud and P. K. 
Ilr<‘uer, Ges. Abliatidl. Kenntn. Kohle, 1919, 3, 
227—237, tdiein. Zentr., 1919, 90, IV., 1066. 

Thf distrilnition of nitrogen in .LohlMU-g gas coal 
containing 1'86 %t N (maximum figure by Kjeldahl 
method) afUw distilling 10 kilos, in the revolving 
cylindrical retort as previously used (this J., 1919, 
563a) was ns follows; In the semi-coke 66T%, , a-s 
ammonia 1'8%, as pyridine 0'4%, in tlie tar 4'1%, 
as free nitrogen 10'8%. The sum of the.^e i.s 83'5/' , 
leaving IG‘5/, una(x;ounted for, wiiich must be 
ascribed to the inexactitude of the Kjeldahl method 
<c/. Torres, this 3., 1919, 399a). With coke the 
error may reach 0*5%, which suffices to account for 
tlic difference lecorded. On simply heating the 
semi-coke it gives up as ammonia a further 16%, of 
the nitrogen, rcn koiHsl on the original coal, i.e., in 
all 17'8% . It is concluded that in low- temperature 
carboniNation a satisfactory yield of ammonia can 
Ix) obtained only by subjecting the coke to a further 
heating. --H. J. 11. 

Bitumen of Bohemian lignite. W. Schneider. 
Ges. Abhandl Kenntn. Kohle, 1913, 3, 150 — 163. 
Cheni. Zentr., 1919, 90, IV., 1072. 

L\ composition and calorific value, this lignite 
comes between the German lignites and coal, and 
it W'as examined with a view to discovering if other 
properties, e.g., the quality of the extract obtained 
under pressure, showed a similar approximation to 
those of coal. Two Bohemian lignites extracted 


with benzene under pressure at 250°--260° C. gave 
an extract — bitumen B — which approxima^d tt) 
those obtained from Gorman lignites. The portion 
of this extract eoluble in light petroleum spirit was 
not a viscous oil similar to the corresponding ex- 
tract from a bituminous coal, but a resinous sticky 
substance. The results obtained with tlie bitumin- 
ous coal are not general, liow-evcr, for the extract 
from a long-flaming gas coal was scarcely liquid at 
room temperature and the portion of it soluble in 
light petroleum spirit was a syrupy substance which 
acquired a resinous character.— 11 . J. 11. 

Lignite soluble in alkali from the N iederlausitz dis- 
trict. W. Schneider and O, Jaiitsch, Gc«. 
Abhandl. Kenntn. Kohle, 1918, 3, 164 — 190. 
Chem. Zentr., 1919, 90, IV., 1072—1073. 

A TERTiAHY Hguitc workcxl near Giiben in Eastern 
Ijansitz for use as a pigment and fertiliser was 
examined and 93 — 94%, of tho rnaU'rial dried at 
105^ C. wa.s found to be soluble in alkali. It con- 
sisted mainly of substances re.sembling humic acid. 
A portion of the lignite is comparatively rich in 
bitumen. Hoxhlet extraction with benzene yields 
alMHit 15% of crude montan wax (l)itiimcn A); fur- 
ther extraction under i)ressure gives 9%, of bitumen 
B. On distilling the lignite in a rcUirt alK)iit 16% 
of tar is obtained. With res|>ect to the production 
and yield of tar by di.stillation it resembles the 
lignites of Saxon-'l'ldiringen, and it is recommended 
tlnit such treatment should precede tho utilisation 
of the material for colours and as a fertiliser. Tho 
humic acids dissolved by 5 • ammonia out of tho 
material extraek'd by iKuizene under pres.surej on 
dry distillation gave vt'ry little tar. 3'he solubility 
of the humic acids of this lignite was almost tho 
same in solutions of sodium hydroxide, sodium ear- 
bonaU‘, and ammonia, whether cold or warm. This 
docs not liold goml generally with lignites. Tho 
hiiinie acids when heated to 260° 0., as in the 
pressure extraction, arc converted into products 
w'hi(‘h are insoluble in cold alkalis, although almost 
completely dissolved on warming. Where it i.s de- 
sired to retain the humic; acids nnaltore<l it is 
therefore desirable to extract with aqueoua am- 
monia iK'fore extraction under pressure. Tho am- 
monia solution, however, takes u[> a portion of both 
the bitumen A and bitumen B. By a preliminary 
slt'aming at 100° C. this can l>e minimise^l by ren- 
dering the bitumen insoluble in ammonia. Pure 
montanic acid was practijjally insoluble in 10 times 
its weight of 5% aqinM^us ammonia. From crude 
montan wax under the same treatment only 0'6% 
passed into solution. — 11. J. H. 

Formolitc reaction, and interaction of methylal 
u'ifh unsaturated cgclic hydrocarbons. L. G. Rad- 
eliffe. Perf. Ess. C)il Rec., 1920, 11, 48—50. 

l^sixa the modification devised by Herr (this J., 
1910, 1094), w'ith nu'thylal in place of formaldehyde, 
the author has attempted to correlate formolite 
numbers (NastjukofT, this .1., 1904, 1082), itxiine 
value.s, ami yields of solid oxidation products (pro- 
longi’d action of air in pre.stmco of metallic cata- 
lysts) of mineral oils, but no very characteristic re- 
lationships were observerl. Qualitatively, tho 
Hi ‘tbylal reaction enables 1% of benzol to l>e de- 
tected when 'mixed with light petroleum spirit. 
The torpeii<*s and cyclohexane were iioii-reaetive, 
w hilst the xylenes, p-eymene, and naphthalene gave 
tho tc'st, which thus appears to be discriminatory 

! for bonzeiioid h 3 ’drocnrbons. — A. E. D. 

j 

Pyiidine from coke-ovens. Dodge and Rhodes. See 

HI. 

Ons-fired blast-furnace. Torkar. See X, 
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Patents. 

Fuel briquettes; Manufacture of . H. G. Hills, 

Bramhall. Knjx. Pat. 138,414, 31.1.19. (Appl. 
2444/19.) (S€<‘. also Krig. PaUi. 3284 of 1913 and 
18,576 of 1914; this J., 1914, 245; 1915, 949.) 

ANTftiiACiTK dust (say 4 parts) is inixod cold with 
crude coal tar (1 part). TIu' inixtnre is placed in 
specially constructed open shallow trays and dis- 
tilled in an oven, healed externally to a tempera- 
ture not exceeding 60(P C. 'J'he briquettes are ini- 
proved hy placinji. loose weip:ht.s upon tlnan dtirinj]!: 
the heating.— W. P. 

Pulverised fuel; Combustion of sotiif . A. ! 

Assc'reto, Savona, Italv. Kng. l*at. 138,502, | 
23.4.19. (Appl. 10,175/19.) j 

The fuel falls directly from the j)ulveriser into a 
mixing chamber, wliere it is mixed with a <‘urrent 
of air, which k(‘('ps it in suspension. Jt is with- 
drawn from here and introduced into the furnace. 
The fec^l hopper is thus eliminated ami the liability 
of obstruction lessened, — AV. P. 

('okr oven with altnuat ivc hcatimj arnt nqonent for 

rich or iioor (jos: Horizontal reqenerative - 

H. I'highert, lloerde. (<er. Pat. 312,181, 5.0.18. i 

The velocity of tlu' ga^ atul air mixtui<‘ is inerea.sed 
by reducing tlie cros.s-si'ctional area of tlu' heating ' 
flue and lengtlu'ning the passag(‘, thereby attaining 
a rapid and complete combustion and a more favour- 
able h('at transmission owing to the higher v<'locity. 
The rich or poor gas huriuTs are <listribut('(l uni- 
formly over the whole heating surface, whilst air, 
poor gas, or products of combustion How through 
the combustion ( hambers in a horizontal diagonal 
direction.— J. F. B. 

Distillaiion residues [co/ir],- ]*roress for (oolinij 
. K. /I)ind{'n, Zuridi. Ger. Ibit. 314,661. 

2.12.17. 

The hot coki' from the ( arlfonising j)|ant is trans- 
ferred to closed vc^s<ds fitted with suitable pipe con- 
nexions and jacket.^. Air is drawn through tlu> 
coke, and thence by an opfuiing to tin* annular 
space round the vessel. 1'he air, now hot and con- 
taining more or less carbon monoxide ami dioxide, 
is passed on through a jack<'t surrounding a sU'am 
boiler or other waste heat appliance. The air 
thereby cooled is then returned to the hot coke 
chamix'rs, (irculation boing maintained by means 
of a pump. — 11. .1.11. 

Gas prod lire rs, Fornas, Paris. Fug. Pat 

123,323, 12.2.19. (Appl. 3431/19.) Int. Conv., 

13.2.18. 

In a gas prodiuer of the single or multiple type the 
feeding tubes are in the form of truncated cones. 

As eomhiistion progres.-es th<’ fuel descends from the 
tubes into a dryer, and then<<* into the prodiuer 
chainl>er. Air is toiK'd downward through the 
producer from the chamber surrounding the drver. 

— VV. P. 

Gas producer. G. H. Benjamin, New York. T'.S. 
Pat. 1,329,711, 3.2.20. Appl., 19.6.18. 

A OAS producer is providcKl witjj a tunnel-kiln, and 
a series of cars for holding the material to be decom- 
posed and progressively moving it through the 
kiln. A series of grate-bars is carried by each car, 
with nu'ans to cause them to rev(»lve and discharge 
ash. Gas and air burners, separatidy controlled, 
are located on opfMisite sides of the kiln. Tho cars 
are provided with means for supplementing the 
heat set free from the gas and air burners, and the 
ga.seous body produced is exhausted from the kiln. 

—B. N. 


Gas producer. 0. A. Winter, Buxtehude. Ger. Pat. 
313,032, 22.6.17. 

The producer, provided with an outlet for producer 
gas, IS fitted with an inner retort through which dis- 
tillation ga.sos are withdrawn separately. The 
retort is provided with holccs in the walls and is 
rotated. Within the retort is a core for distri- 
buting the bituminous fuel. By the rotation of tho 
retort the distillation gases arc forced continuously 
to find new paths through the pasty mass of 
bituminous fuel. — J. F. B. 


Gases; Ajiparatus for coolimj and scruhbino . 

A. M. Hunt, B(M-keIey, ami I). F. Fogg, Oakland, 
Cal. V.H. Pat. 1,327,599, 6.1.20. Appl., 25.5.14. 

A TOWER has a gas inlet at one side above tho 
bottom and a gas outh't at the top ; banks of cooling 
coils are situated in the tower above and below tho 
gas inlet; means are provided for spraying a liquid 
on the pipes in a counter direction to the enirenhs 
of gases; the cooling jiipes are connected with a 
header in the tower, ami means arc providi'd for 
maintaining a constant cirenlalion, with inter- 
mittent iDoliiig, of a second licpiid, througli the 
header and pipes.- J, F. B. 

H jidrocaiboii and other rotn pou nds ; A ppariit ns for 

the elect ro-rlieiniiud t rent inrnt of litjuid . 

L. B. C’lierrv, Kan.sas City, Mo. l".S. Pat. 
1,327.023, 6.F2(). Ap))!., 26.2.16. 

A Moi'in hydro< arl)on compound is treated hy intro- 
ducing a gas carrying hydrogen and vaporising the 
li(|uid. .Means are jirovided for treating the mix- 
lnr<* of vapour and gas olectrii ally, so as to jiroduco 
a (omponml of difF<*rcnt graiity from that of tho 
original liquid, and tin* mixture is heated whilst 
being treated. — B. N. 

Cn.'ittlene from naf urol ijoses; .1 jiparatus for rccoeer- 
nt</ - . ,\ . B, Cross, Denver, (V)lo. F.S. Pat, 
1,327,906. 13.1.20. Appl., 5.3.18. 

A cvMNDRiCAi- n'ls'iver is surruyimled hy a jacket, 
ca|)s Ixing providc'd on the (mds of tlie jacket, and 
having packing Ixixes through which the ends of 
the receiver pass; a pi[)e on one mid of th(' reeeivei- 
is connected to a gas supply. The opposite end of 
the receiver is eonnocted hy a pipe to tlu> inh'L of 
a pn'.ssure regulator, and the outh't of the iin’ssure 
regulator is counecte<l to one end of the jacket. 
An outlet pipe oxUmd.s from the opposite end por- 
tion of tho jacket, a drain i)i[)e connects tho 
ia<-ket with a tank, and another drain pipe connects 
the receiver mair its outlet end with the tank. 

-J. F. B. 

Uj/drocarbons; Process of ticatinq — — . B. 

.Andrews, Houston, Tex., ami AV. C. Averill, juii., 
Meraux, lai. F.S. Pat. 1,329,739,3.2.20. Appl., 
19.9.18. 

Hyduoi VRUON oil is injecte<l into tubes containing 
nu'ltcH;! metal, and the ri'sulting vapours and melUxl 
metal aro circulated through tlie tulies, tho hydro- 
earhoii vapours being then withdraw n. — B. N. 

Sulpht/nic acids; Process of reroverinq — — from 
mincnd-oil sludijc. B. F. Divine, Assignor to 
The Twitcholl Proee.ss Co., Cincinnati, Ohio. 
C.S. Pat. 1,330,624, 10.2.20. Appl., 24.6.18. 

A NEARLY colourkxss alkaline-earth snlphonato is 
prepared from the sludge formed by sulphonating 
a portion of a mineral oil distillate hy mixing the 
sludge with water, .separating free oil, neutralising 
the .solution w’ith an alkaline earth, and salting out 
the Hulphonate.s from the solution with a Rolublc salt 
of the same alkaline earth, — L. A. C. 
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Petroleum, tar, and the like; Preheater for use in 

the distillation of . L. Steinschneider, 

Briinn, Austria. U.S. Pat. l,JK)2,y88, 6.5.19. 
Appl., 17.9.18. 

See Ucr. Pat. 308,768 of 1917; this J., 1919, 167 a. 

Tor oils for Diesel engines. Gor. Pat. 815,030. 

See III. 

Nitrogen, hgdroqen, etc. (Jor. Pat. .808,881. See. 

vii. 

Pef use-destructor furnaces, Kng. Pat. 138,297. 
See XIX H. 

Furnoec-gases. Knp;. Pat. 188,156, See Will. 

(ais e(a]st if iienfs. U.vS. Pat. 1,816,602. See 

XXJIl. 


1IB.-DESTRUCTIVE DISTILLATION; 
HEATING; LIGHTING. 

Air lamps; .Vcir cadmium vapour . F. Bates. 

PJii). Mnn., 1920, 39, 858 -8.58. 

A.n inverted U-tuhe of 10 e.<\ capacity is titled at 
its lower ends with two lonj^; (juartz capillaries by 
nusnis of which tiin^^slen wire ekK'trodes are ad- 
mitted. 'I'he I'lectrodes art' fastened into the 
(‘apillaries by It'ad stalls. Tht' lamp is filled by dis- 
tillinji; (at 0*001 mm. pressure), from a tjuartz bulb 
attached at the bend of the T-tube, a {^allinm- 
eadmium alloy eontaining 2 — .8 , of gallium. The 
presence of the gallium renders the cadmium soft 
and so prt'vents the hrt'akagt' of the jamj) whtui the 
mtdal holiditit'S, When sufficient metal has Ix'en 
distillt'd over the lamp is .sealt'd off. Th<‘ lamp will 
burn with 8 amps, at 110 vtilts with a tliop of 11 
volts acrtiss tin' tt'rminals, hut is more efficient with 
a current of 7 amps, and ;i dro]) t)f 25 volts, 8’o 
start the lam|) out' limb must be floated w’ith a 
Buust'u llamt', 8'ho ligfit is (fiat of ;ilinost pure 
cadmium vapour, and the lamp furnishes a source 
of monot hromat if red light of wave length 
A6f.89 V. 8. 

Acftijl content of irood. Pringslieim and Magnus. 
Sec V. 

Patents. 

Desi ritci iv- dist illat io)i of tcood ; Process for 

ie>‘oreiing oils through the ■ — , 1). L. Hainson, 

W'ilmington, N.(h, Assignor to Pine Xene Pro- 
<lucts Go., .lacksonville, X.('. TkS. Pat. 1,. 880,682, 
10.2.20. Appl., 7.2.19. 

To prevent decomposition of the ga.se.s and vajiours 
from the dcstriieti\o distillation of wood they are 
continuously n'lnoved hy the comhined action of a 
vuuuiini pull towards the retort outlet and the 
pre.s.sure of an oxidising agent introduced at a 
point n'lnote from the outlet. — W. P. 

Arc lamp carhons^ cspecndln for sea rchlights. 
Allgem. Flektrizitiits-(h's. , Berlin. Ger. I’at. 
8(17,07.8, 6.11.17. 

'riiE earhons consists of an inner cylimlrical part 
over which is drawn an outer tubular part, either 
or both of which are provided with longitudinal 
grooves, whieii are partly or wholly coppered. Tho 
molten copper, as long as it is not vaporized hy 
the arc, flows along the grooves. — .\. R. P. 

(irnphitc eleeirode, speeudly suit(d)le for search- 
lights, C. Oonradtv, Xiiremberg. Ger. Pat. 
310,603, 25.9.18. 

The eloctrodo consists of flake graphit<j bound with 
tar or other suitable organic bond w'hich, on hat- 
ing in the electric furnace, changes to graphite. 


The flake.H are .so arrange<l that they lie in the 
dire(;tion of the current. — A. R. P. 

Decolemsing carbon. U.S. Pat. 1,. 827, 222. Sec 
XVII. 


III.-TAR AND TAR PRODUCTS. 

Phenols; Hydrol gsis of phe.nojyacctie. acid with 

alkali and pre paration of pure . F, Fischer 

and W. (duud. (»es. Ahhandl Kenntn. Kohle, 
1918, 3, 7.5—81. C’hem. Zentr., 1919. 90, IV., 
10.52. 

In order to identify the individual phenols of low- 
temperature tar separati'd as phenoxyacetic acids 
(<•/. GInud and Breuer, this .1., 1920, 151 a), it w'as 
necess.ary to rwovi'r therefrom the free phenols 
in satisfactory yields. Acids proved ineff<*ctivo, Ry 
the action of 4 niols. of ixitassium hydroxide, on 
1 mol. of tile plu'nol derivative at about 275*^ C. 
almost pure phenol was obtained with a .50 75% 
yield. For each phenol tlu' optimum ri'action 
tempi'ratnrt' must Ix' determined hy trial. A tightly 
clo.sed, and continuouslv shaken, electrically heated 
M annesnianii Inlx? was used as autoclave. The 
results are tabulated to .diow' tho yield of pure 
plicnol set fix'e. and tlu' proportion remaining as 
acetyl derivative; the dill’ercnei' between the sum 
of these and 100 gives the loss on working ; — 





Kif'f 

ComkiiK'd 

A(i<l. 

Temp. 

KOH. 

IthoiU)!. 

plxaiol. 

Phciioxyucctic !uiU . 

250^ 

4 

. . 7)2 1 

. . 14 5 

., .. 

SOO'^ 

a 

, .^7() 

. . ' 

o-(’r('s<jxya(r1i<‘ a< i(I . 

27r>' 

4 

. . 7;>'2 

. . 2 '» 

y)-(;r('s<»\y«< < tic iu itl . , 
Tliymoxy!icrtica< Ul . , 

27 j’ 

1 

72-2 

on 

'J.IO 

4 

. . 48 5 

— H. 

. . 40-2 

J. H. 


, Phenol: Determinoi (on of small ipia ntities of 

in mixtures of phenols. F. Fischer and P. K. 
Breuer. (ies. Ahhandl. Kenntn. Kohle, 1918, 
3, 82—88. Choin. Zentr., 1919, 90, IV., 1032. 

The method is based on a suggestion of Miiller 
(Lungt'-Kdhler, 1912, p. 762) that when homologous 
phi'iiols are fractionally precipitated hy a re.^tricted 
amount of hydrochloric ac itl, ordinary phenol is 
prc'cipitated last in a relatively pure condition. 
Thus 10 grins, of pure yilienol was dissolved in 
90 grins, of mixed cri'sols (h, pt. 20(U — 202° C.) from 
a low -lenifierature tar and 192 c.c. of 5X sodium 
hytlroxide was added. This solution was extracted 
twelve times witli 15*7 c.<s. of 5A' hydrochloric acid, 
followed hy vigorous shaking with 1.50 c.c. of ether 
for 15 minutes and, after separating the, other 
layer, with a furtlier 100 e.c. of ether, the last 
extraction being made after the addition of salt. 
8'he unit('d ether extracts were evaporated at the 
ordinary temperature to avoid loss of phenol. The 
eleventh a<'id extract gave 7 grms. of crystallisable 
: ])ln*iu)l. and from the sixth and succeeding extracts 
was recovered altogether 92‘5, of the jihcnol taken, 
in the form of a mixture with crosol molting at 
26° (k-H. .1, 11. 

Pheiud content of low-tempcraturr tar and over- 
heated tars. F. Fisrher and P. K. Breuer, Ges. 
Ahhandl. Kenntn. Kohle, 1918, 3, 89 — 97. ('hem. 
Zentr., 1919, 90, IV., 1070—1(171. 

8' IF. low-temperature tar from eo;il contains only 
about 0*()6% oT nhenol. Normal coal tar results from 
the cracking of iow-tcmperaturc tar at 700° — 750° C. 
and contains about 1 ' of phenol. Jt is possible 
that a considerably higher percentage than this 
could Ik' realised, Bv tlu* improved analytical 
j methods described (Fisdier and Breuer, preceding) 
a producer low'-temperature tar was sbow'n to con- 
tain 0*24% of phenol. The total phenol fraction 
from n large quantity of this tar was cracked at 
700° — 760° C., and the phenol content was thereby 
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doubled, presumably by degradation of the higher 
phenols. As the quantity of tar was thereby 
halved, the concentration of the phenol was in- 
creased fourfold, t.e., to 0*97%. The original pro- 
ducer tar from a long-flame gas coal from the Saar 
field contained more phenol than coke-oA’^en tar 
from the Hiihr field. Lohberg coal distilled in the 
revolving retort (this J., 1919, 563 a) gave a tar 
containing only 0'06% phenol.— H. J. H. 

Low-temperafure rout tar; Suifah'dify of for 

the. product ion of voumurone-resin . \V. Glnud 

and P. K. llreuer. Gc.s. Abliandl. Kennt. Kolile, 
1919, 3, 238—212. Cluin. Zentr., 1919, 90 , IV., 
1071. 

If the fraelion 155'^— 185° C. of low-temperature 
tar is shaken with strong sulphuric acid, a dark 
brown soft product is obtained amounting to 0 05% 
of the tar. I'hus the ordinary process does not lead 
to the formation of coumarone-resins. If, however, 
the phono!.s are cracked by heating to a suitable 
temj>erature and the api)ropriate fraction is col- 
lected, a typi(‘al yellow hard coum a rone-resin is 
suK‘iequently obtained. Apparently the coumarone- 
resins are produced by substances which originate 
bv the cracking of the phenols in low-temperature 
tar.~ll. J. H. 

ItistiUation ; 1h'0w)t\'i formula for [fractiomd] 

[applied to hrnzeur-foJueue mivfures]. 8. Young. 
Sci. Proc. Roy. Dublin Sw., 1920, 15, 667 — 672. 
Brown’s formula M',\/M'h — C Mv/Mh (Avhere M'a, 
M'a and Ma nnd JMh are Jbe relative numbors of 
molecules of A and B in' the va[)oiir and 
liquid respec tively, and C is a constant depending 
on the relative vapour pressures of the pure sub- 
stances at the boiling point of the mixture; (’hem. 
Soc. Trans., 1879, 517; 1880, 49; 1881, 304, 517) is 
applicable without serious error to mixtures of 
benzene and toluene, of which the vapour pressure 
P approximately equals MPa d-(l-M)Pu, Pa and 
Pb being the vapour i)ressures of the two pure sub- 
stanc('s at the same tx'm[)erature, and M the molar 
fraction of the substance A. Further, for iKUizene 
and toluene the best value of the constant C dilTers 
but slightlv from the ratio Pa /Pa, viz., 2*591. 

— G. F. M. 

Pyridine; Itccovciy of from hy-prodnet role,- 

ovena. F. E. i)odg<‘ and F. H. Rhodes. Amer. 
Inst. Chem. Eng,, Decf, 1919. (’hem. and Met. 
Eng., 1920, 22, 27D 275. 

Thk quantity of pyridine bases passing the tar 
separators amounts to about i Ih. jmr ton of coal 
coked, and these bases are absorlu'd by the acid 
solution in the ammonia saturation plant. No 
pyridine sulphate was found in the ammonium 
sulphate crystals when the mother liquor contained 
2*5% pyridine. If the mother liquor is neutralised 
by buhhlijig through it a gas rich in ammonia, the 
heat generated by the i< a( tion is suflici<‘nt to raise 
the solution to its boiling point and to <listil off the 
liberated pyridine has<*s. In a |)!:int (h'sigmsl for 
the recoA'ery of pyridine, the acid mother lupior, 
saturated with pyridine sails, is treated with 
ammonia from an ammonia still. Vaporised pyri- 
dine passeii through a condenser system to receivers, 
and the residual liquor in the still is ncidified before 
roturning it to the ammonium sulphate plant. The 
condensed pyridine bases arc separated from the 
ac“Companying water by the addition of solid 
ammonium sulphate, the dense solution of am- 
monium sulphate then being drawn off, — (', A. K. 

Pormolite reaction. Radcliffe. See IIa. 

dresoU and cresol-soap suhst Hates. Hailer. See 

XIXb. 


Patent jj. 

Tar oils for Diesel engines: Process for improving 

. F. Raschig, Ludwigshafen. Ger. Pat. 

315,080, 27.4:15. 

The tar oil is shaken wdth a suitable quantity of 
water and tho ariueous layer is separated. 
The latter removes mainly substances containing 
I'hloritie, which owing to corrosive action on the oil- 
inlet valves render the tar oil unsuitable for Diesel 
engines. — H, J. 11. 

Chlorhenzol; Method of nitrating . R. 

llcyder, Forest Hills, N.Y., Assignor to Williams- 
burg Chemical Co., Inc., Rrooklyn, N.Y. U.S. 
Pat. 1,330,074, 10.2.20. Appl., 26.4.18. 
CiH.oROBENZoi; is treaUul with a nitrating agent, 
and the mixture is maintained below about 65° C. 
during the greater part of the time necessary to 
complete the reaction. — L. A. C. 

Varnish from indene. Ger, Pat. 310,783. See 
XIII. 

.Iromafm amin(* 5 . Eng. Pat. 138,372. See XX. 


IV.-COLOURIHG MATTERS AND DYES. 

liufijl aleohoJ; Use of as a solvent for antho- 

cyunin.s. O. Roscnbciin. Biochem. J., 1920, 14, 
73-74. 

Butyl alcohol dissolves antliocyaniiis much more 
readily than does amyl alcohol. ' It is therefore the 
best solvent from which to isolate these substances 
in the pure condition. (Seo also J. Chem. Soc., 
April, 1920.)— J. F. 8. 

from acetylene. Wohl and Briiunig. See 
Patent. 

Azo-dye stuffs; Manufacture of and interme- 

diate products therefor. 0. Imruy, J^ndon. 
From Soc. of Chem. Ind, in Basle, Switzerland. 
Eng. Pat. 137,733, 12.5.19. (Appl. 11,891/19.) 
a-llYUROXYNAPHTHALENESULriiocARDoxYLic acids are 
obtained Irom naphthalenedisulphocarboxylic acids 
by partial fusion with 40% soilium hydroxide for 
3—1 hours at 195° C. under prcs.sure in an autoclave, 
and prcH'ipitation from the reaction mixture with 
hydro<;hl()ric acid. Mordant-dyeing azo dyestuffs 
are produced from tlieso acids by coupling with 
aromatic r>-hydro.\ydiazo compounds, or preferably 
their o-earhoxylic acids^ i.c., o-diazo derivativee of 
salicylic acid. Coupling j.s effected by mixing 
cHiuimolecular proportions of a solution of the 
diazonium compound witli a concentrated solution 
of tho mono-sodium salt of the a-hydroxynaphthu- 
leneeulphoearboxylic acid containing 2 mols, of 
.sodium hydroxide and about 4 niols. of anhydrous 
sodium carbonaU!. Tlie precipitation of tho dye is 
eomplete in about 12 hours. Example.s are given 
of tlie <*oupling of 4-nitro-2-diazo-l-liydroxyben- 
zt'nc-6-carlK>xylic acid and 1-hydroxynaphthalene- 
3-«ulpho-6-carlx)xylic acid to an azo-flye giving on 
wool in an acid bath red shades whicli when after- 
chromed cliango to a borcleaux fast to fulling and 
potting. In chromo printing on cotton it vields a 
bordeaux fast to soap, chlorine, and lignt. 4- 
Sulpho-2-diazo-l-hydroxyben7/ene-6-carbox.^ic acid 
couples with either 1 -hydroxy naphthalene-^sulpho- 
.5-carboxylic acid or -6-carboxylic acid to give a red 
wool dye which on after-chroming becomes red- 
violet and gives a fast red-violet in chrome 
rinting on cotton. The analogous 4-chlorodiaw)- 
ydroxybenzGjnecarboxylic acid gives on coupling a 
! rorl dyo becoming a fast violet on after-ohroming 
; or in chrome printing on cotton,*-0. F. M. 
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V.-FIB8ES; TEXTILES; CELLULOSE; 1 
PAPER. 

•Cotton; Deterioration of on wet storage. N. 

f'loming and A. C. Thayscn. Biochom. .1., 1920, 
H. 25—28. 

Deterioration of damp cotton is brought alKiut by 
a strepfofhrix and by a sckizomycete, both of which 
cause a breaking down of the cuticle. Deteriora- 
tion is retarded if the moisture content of the 
cotton falls below 9%. The amount of deteriorated 
cotton may bo estimated microscoj)i(;ally by w>unt- 
ing the fibres after the samjile has been treakal by 
Ball’s viscose process. — J. ¥. S. 

Droom; Treatment of with alkali for the 

produrtion of fibres suitahle for spinning. H. 
Iv>mpf. Mitt. Deute. Forschungsinst. Toxtil- 
stoffc, 1918, 255 — 300. Chern. Zentr., 1919, 90, 
IV., 1062. 

Digestion witli alkali alone does not give a satis- 
factory product while retting alone does not sullice 
for the isolation of the fibres. If carried too far 
the latter causes partial attack of the fibre itself. 
A combination of the two processes, retting 
followed by treatment with alkali, gave a pure, 
almost colourless, strong but soft fibre, which can 
be used as substitute for more costly mate.rialri. 
Tlie retting is best jirolongi'd over several days 
until the bast is readily loosened. Afterwa.rd8 the 
material is treated witli 0‘5 —1 % caustic soda 
solution for 2—3 hours at ordinary pressure or 
2 atm. pressure. The hydrochloric ,acid furfural 
reaction atfoials a method of control. The pentosan 
number is connected in <'ertai.n cases with the 
tensile strength of the product. — II. J. H. 


Wood; Acetyl rxmtent of . II. Pringsheim and 

11. Magnus. Z. aiigew. Cheni., 1920, 33, 50. 

3 IIP authors reply to a (witicism by Schwalbe and 
liecker (this J., 1920, 185 .vf of tlu'ir previous com- 
munication in regard to the respective amounte of 
acetic acid obtained from pine woods and wood 
from <leciduous trees. Boeemwood lignin contaiiifl 
37*8 ;< acetyl as against lOSr),;^; in nine wood lignin. 
Boiling the wood for 3 hours with 2 5, , sulphuric 
acid is not sufficient to extract all the acetic acid. 
It is no. ssary to treat the wood for 0 hours with 
eiglit tin. its quantity of 3*5 sodium hydroxide 
under a pressure of 6 atms.— W. d. V . 


Colton hull fibre for pulp; Cooking . 0. Kress. 

Paper 1920, 2a, 961—908, 1009 lOU. (See 
aho this J., J919, 8.58 a.) 


Expeuiments were carried out on Che large scale 
on the digestion of cotton hull fibio in plant 
employed for the mainifacturo of soda wood pulp. 
On account of the spongy nature of the material 
the circulation of the liquor had to be assisted by 
an external auxiliary pump and a somewhat high 
ratio of li<iuor to fibre (7:1) liad to he employed. 
A maximum steam preissure of 80 -85 11). persq. in. 
w'as used : w ith 45 lb. steam pressure tlie disink'gra- 
tioii of the hull particles was far from satisfactory. 
Owdng to the high liquor ratio the proportion of 
eausUc soda (3% concentration) used was some- 
what exec’Ksivo, viz., 21-21% of the weight of the 
charge. The maximum prc'ssure was reached in 
4 hours and the digester was kept under 80—85 lb 
pressure for a further 4 hours. Tbe dry nature of 
the stuff caused considerable difficulty in blowing 
out the charge after digestion in the manner usm 
for wood pulp. The ordinary treatment of Boda 
wood pulp after washing in the diffusers is not 
fluitabfo for cotton hull pulp owing to the length 
and “freeness” of the fibre. The hydration of 
the cellulose is developed with oonsiderable diffi- 
culty, and the best results would probably be 


obtained by starting the beating treatment before 
the washing of the pulp was complete, ho that the 
roll of the. washing engine woulcl bru.sh the fibre 
with considerable prcs«ure while still in the 
alkaline condition. The removal of the cellular 
residues of the disintegrated hulls during w^mhing 
is desirable for tbe manufacture of strong papers; 
it is, however, more rational to remove tbe hull 
particles themselves as completely as ^Kvssible by 
suitable mechanical treatment of the raw fibre 
Ixiforo digestion. The paper produced is not so 
strong as that producc'd from hard rag stock, but 
resemblcrt paper from soft “seconds ” or “ thirds" 
rags ; this, nowever, is largely a matter of tbe 
development of hydration, and the fibre calls for 
a heavier eriisliing treatment in the beater wdtliout 
undue reduction in length. The stock is cleaner 
than that prepared froin munition linters, being 
freer from extraneous dirt; with suitable digestion 
no difficulty is experienced in bleacliing economic- 
ally to a good white colour. — J. F. B. 

Turbidimeter for cellulose. Sheppard. »SVe XXIII. 

Patents. 

[Fabric] articles; Vrocess and apparatus for 

drying . I). K. Tullis, Clydebank. Eng. 

Pat. 137,427, 12.3.19. (Appl. 6175/19.) 

Tub fabric articles are placetl on a travelling apron 
wbicli (‘arries them round a heated roller in order 
to preheat them and then transfers them to a 
closed drying chamber through which they are led, 
exposed to hot air currents, in a zig-zag course 
by meniifi of tapes in such a manner that the 
exposed surface are repeatedly changed by 
reversing the goods each time they pass from one 
set of tapes to another. Inside tbe drying chamber 
a numl>er of pairs of superposed rollers are 
arranged in stepped relationship and tapes aro 
wrappcsl around the pail's of rollers, the tapes 
wrapped round one pair of rollers being staggered 
in relation to the taj)es wrai)ped round the pair of 
rollers immediately beneath.— J. F. B. 

Fabric; Process of treating [ici/b lubricant^. 

W. C. Carter, Radnor, Ohio, Assignor to The 
Goodvear Tire and Bubhor Co., Akron, Ohio. 
II. S. 'Pat. 1,327,901, 13.1.20. Appl., 19.10.16. 
Yarn or fabric is batlied in a hot vapour and a 
relatively cold body of liquid carrying the lubricant 
in suspension is then brought in contact with tlie 
yarn or fabric, wliereby the vacuum formed by 
condensation of the vapour cau-see impregnation 
of the material. — J. F. 13. 

Vegetable prtdeins; Product derived from — - 
[for nianufarture of artificial silk, films, cfc.]. 
Z Ostenberg, San Jose, Cal. U.S. Pat. 
1,316,854, 23.9.19. Appl., 12.2.17. 

A NON-THKRMOPLASTic material suitable for the 
manufacture of artificial silk, films, etc., is com- 
j)<)sed of a mixture of a vegetable prolamine, i.c., 
a ])lant i»rotein soluble in 70% alcohol (e.g., 
gliadiii, zein) and a small quantity of a toughening 
agent (fat, wax, resin, 6oap, sulpbonated oil, 
si7gar, glycerin, phenols, terpenes, etc.). The 
product may ho rendered resistant to water by 
treatment with formaldehyde or the like. 




Yarn windings^ jyarticularh/ paper yarn; 

ratus for drying . K. Jagenlierg. Diisoeldori, 

Germany. U.S. Pat. 1,330,025, 3.2.20. Appl., 
9.5.17. 


Yarn w'indiugs, such as paper yarn on ceps, crossed 
reels, and tbe like, are dried in an apparatus 
comprising an air-tight casing, means tor pro- 
ducing a current of air through the casing, nozzle 
on the casing which load the air current through 
the cops or cross reels, and means for heating the 
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air current. Valves are fitted over the nozzles, 
and are opened by means of stems when reels are 
fitted on to the nozzles.— J. F. B. 

Pulp; Method of preparing} , C. Bacho-AViig, 

Portland, Me, II.S. Pat. 1,1127,221, (5. 1.20. Appl.. 
20.2.19. 

Ckllulosic material is treated with .sodium 
chloride and the ma.ss is subsc'quontly cookcHl with 
bisulphite liquor until the ligneous matter has been 
separated from the fibre. — .1. F. B. 

liotarif dniesters and like hoder.'^. K. Hellner, 
Falun, Sweden. Fnfi. Pat. 137,742, 28.5.19. 
(Appl. 13,436/19.) 

In rotary dige.stc'r.s for the manufacture of cellulo.so 
and the like the liipior is lu'ated with indirect 
steam in order to avoid dilution l>v eondensed water. 
Heating elemeiit.s are provided outside the dip;ester 
in such a manner that they take part in its rota- 
tion and arc connected with the inside of the 
digester in .such a manner that the licpior can pass 
constantly throiigli tlie heating elements and Im' 
heated by means of steam pip<‘s loc^ated therein, the 
supply of stc'am being fiassc'd llirough one trunnion 
of the digester, wliilo the conden.sed water is dis- 
charged through tlie oilier. — J. F. B. 

Fireproof \ p^irojoil in] tonipositii/n. .1. (’. Fm- 
hardt, .\ssignor to K. 1. du Pont de Nemours 
and Co.. Wilniinglon, Del. T.S. Pat. 1 ..‘129,380, 

3.2.20. Appl., 25.2.18, 

A ('Oiti'osiTio.N containing pyroxylin and ammonium 
magnesium phosijliate.— -.1. P. B. 

Cellulose esters: Frocess fitr sojiniimf F. 

Redlich, Zehlendorf-Mitte. (Uo. Pat. .‘101,221, 
14.2.17. 

Cellulosk esters are ineoriiorahsl with the lumtiad 
ester of a di- or poly-hasic tirgaiiic; acid of the ali- 
phatic or aromatic scries with the aid of a v()latilc 
.solvent. Jlesins, lals, and oil may also Ik* incor- 
porated by dissolving them in the neutral ester or 
ill the voiatile solvent. For example, 12 kilos. (»l 
cellulose acetate i.s mixed witli 10 kilos, of dit*thyl 
tartrate.— A. R. P. 

Paper; l^roeess of re-pidpintj old or intsfe • 

J. M. Burhy, Webster, Mass. f'.S. Pat. 1.327,590, 

6.1.20. Appl., 14 4.16. 

Old paper made from mVdianical woml pulp is 
converted into chemical wood pulp by boiling the 
paper in a solution of chcinicaN adapuci to convert 
the woody fibre into ( ellnlo.>.c. ,1. F. B. 

Carhon-p<i])e r and ini: rom posit ion thirffor. H 
Ohashi, New York, \.^ . : M. V. Ohaslii, adminis- 
tratrix. r.S. Pat l,3‘2^,ls^, 13.1.20. Appl., 
5.12.16. 

PafE/I is treated willi ink pn-jtared with the re- 
action jiroducts of an aniline dye soluble in water, 
calcium chloride, an eimilsitying agent, and an 
einulsifiable substance. -J. F. B 

Paper; Apparatus for inakiioj ornamental . F, 

Mahler, Assignor to Kiml> rlv Clark (’o., Neenah, 
Wis. U.S. Pat. 1,329,130, 27.1.20. ^ppl., 7.9.17. 

A FouRDRiNJEn wire is arranged to moia* in a 
straight line free from lateral shake while the paper 
is being formed on the wire, thereby causing thc-i 
formation of depressions and elevations in the paper 
web. Liquid colour is sprayed by means of a gas 
under pressure on to the upper surface of the wet 
plastic web of paper moving with the wire, the 
spray impinging on the paper at an acute angle to 
the horizontal. — J. F. B. 


Paper and pasteboard pulp; Process for engine- 

sizing of . Zellkoll Ges. ni. b. H., Cologue- 

Rodoukirchen. Ger. Pat. 303,828, 11.8.16. 

I The sizing agent is an easily dissociated organic 
j salt of aluminium such as the acetate or formate, 

1 which may l>e obtained by the interaction of alu- 
minium sulphate' or alum ami an easily obtainable 
; salt of th<‘ organic acid, such as the barium salt. 

: The use of soap or rosins in addition is not iiec'CS- 
sary.— B. V. S. 

Safeti/ paper. F. Haiissmann, Berlin. Ger. Pat. 
303,989, 6.3.17. 

! A COMPOSITE paper has a middle sheet uniformly 
i toloured with an easily reacting colouring matter, 

! and on either side of this one or more covering films 
of a thin absorbent paper, only slightly coloured if 
i at all. 'I'he colouring matter of the inner shc'et is 
I destroyed if the outer surface is attacked by 
‘ chemical means, and the inner shc'et is soon exposed 
; to view by abrasion. — B. S. 

! Size for pa]>er: Production of . A. Mitschcr- 

lich, Freiburg. Ger. I’at. 314,652, 22.9.15. 

! Tannehv glue is treahxl with waterglas.s and the 
; clark-c’olourcd substance wliich is deposited after 
i some time is scqia rated, 'riu? puritic'cl clear liquid 
' is added to the i)a|)cr [udp in the liollander. 

-H. J. H. 

P>i pe r-ma k i n (I inorhincs ; ]*ress-roll arranijemenl for 
- - . ,1. F. Darhv, Chillicotlu', Ohio. F.S. Pal. 

1,:127,2‘25, 6.1. ‘29. ' Appl., 7.6.16. 

■ Paper-makimi maehine. S. .1. Niks, Kalamazoo, 
Mich. r.S. Pat. 1,327,289. (5.1.20. Appl., 3.9.18. 

hinolin. F.S. Pat. 1,330.210. See XTl. 

TanniiKj mafniol. (««'r. Pal. 301.349. See X\ . 

Films ur filamfiits. lOrig. Pat. 138, .379. S*’e XXI. 

VI. BLEACHING: DYEING; PRINTING: 
FINISHING. 

A m ijlol i/t K art ton. Waksman. See X\'J1I. 

P.ATENT.S. 

Fintshiini tinil inif rr proofing fertile fahrirs; Pro- 
etss for F. .\a(‘ic, Berlin-Britz. Ger. 

Pat. 314,969, 9.12.15. 

The fabric is trcat('d in a solution of th<' sodium 
I amnKminm salt of algiui<' acid, and is then pass<‘cl 
thnmgh a bath of zinc sidjdiate or similar hc'avy 
, metal .s:dt. The insoluble salt of alginic ac id pro- 
duced separaU's in a colloidal form giving a water- 
proof lini.sh wliich resists a boiling nc'iitraldvc'-hath. 

II. .1. H. 


VII. ACIDS: ALKALIS; SALTS: NON- 
METALLIC ELEMENTS. 

Ammonia ; i 'afalijfir oxidation of . B, Neu- 

mann and H. Ro.sc*. Z. angew. Chem., 1920, 33, 
41-44, 45-18, 51 55. 

The authors give* an extensive survey of the. 
numerouH proct'escs and rc»searc)K« in connection 
with the latalytic oxidation of ammonia and 
contribute uome n'Siilts of their ow n iiivestigatiorm. 
Special atU'iitioii lias Imhmi dirccUnl to the influence 
of the ammonia (smeentration, the velocity of the 
gas stream, the temperature, and of variou.s 
catalysts including platinum, metallic oxides, and 
mixtures of the latter. The highest yield.s are 
obtainable with platinum at 5(X)® C. (96/'); ferric 
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oxide at 670° C. (90%); and iron /bismuth oxide 
at 600° C. (96%). From curvee plotted to show the 
gas composition at approximately 300°— 700° C. 
with the above catalysts, it is apparent that, undt'r 
fixed conditions, the oxidation will proceed con- 
tinuously without extraneous heat. With platinum 
gaiiKe of 3000 nieslMw jior s(|. ein. as cataly.st, the 
liest yield (96%,) was obtained with a, velocity of 
gas current of 20 litres per hour and the yield was 
not greatly affected by increase of the ammonia 
concentration from about 3 to 9% by vol. With 
ferric oxide the best velocity was about 22 litres 
per hour (about 90% yield). — W. J. 

induafni; [r.sc o/] rinifs in — — . 

H. Scbellliaass. Cliem.-Zeit., 1920, 44, 122^-123. 
Attention is dirw'ted to the advantages attained 
by the use of Rasc.liig’s rings as a filling material 
for absorption towers in the manufacture of huI- 
phuric acid, nitric acid, hydrochloric acid, etc. 
The rings are made of eartlienware in various si/x's, 
usually 120 mm. in height and 1(K) mm. in diameter 
(external), the thickness of the \iall being about 
10 mm. — W. P. kS. 

Sulphur; Frodiirtion of - [irom (jupfium] in 
(Germany. 0. F. Kaselitz. Z. angew. Chtun., 
1920, :13, 49—61. 

One of tlie jirocesses (U'veloped in (Germany during 
llio war to i)rodu<(‘ tlu' sulphur required for 
sulphuric and sulphurous acid manufacture con- 
sisted in reducing gypsum with coke, and convert- 
ing the resultant sulphur dioxide into trioxide by 
a contact process. Cement is manufactured from 
tlie by-products. For tli<^ [iroduction of sulplnir 
gypsum is heat-('d with coke or coal in a rotary 
furnace to 1 l(X)° C., and th<‘ calcium sul))hide is 
treated witli steam to form hydrogiui l^ulphide, 
which is finally oxidised in a contact furnace. The 
purity of tlu' product is 99’95 ' . — W. .1. \V. 

Aminoniii-dniniouium ih\<ny<\n(\ic ; KyuUiln turn in 

Ihc siistrin . 11. W. Foote and A, Hunter. 

J. Anier. ('hem, Soc,, 1920, 42, 69 — 78. 

SoTUJTioNS of ammonia saturat’d witli ammonium 
lhi(K\vanate (luopared from dry ammonia gas and 
.solid ammohium tliiocyanate) have the following 
\a])()Uf pia'Ssurcs; -78'^ C., 1 mm.; j mm.; 

-6(F, 9 mm.; 31°, 21 mm.; -23°, 31 mm.; 20°, 
41 mm.; 0°. lt)7 mm., and (20° ('., 226 mm. 
Saturati.’ solutions ol ammonium thio<yanate in 
ammonia ontaiii the following amounts of am- 
monia ; at 0° (k, 2:V3; 10°, 22*66; 20°, 21*6; 30°, 
20*16; 10°, IH’ l; and at 60° ('., 16*66 . 'Die prac- 
tical application of ammonium thiocyanate as a. 
eomiiK'rcial absorbent for ammonia is discu.ssed. 
It could lie used in cases wlu re it is necessary to 
eliminate water. For c'xamph', from the equili- 
brium niixtuK* of iiitrogcui, hydrogen, and 
ammonia, produced in the syntb“sis of amnumia, 
tlie use of ammonium thiocyanate wordd permit of 
the r('covcrv of 9S*l of the amimmia at 20° C., 
98*9/ at -30°, and 99*6 ' at -60° C. (Sec also J. 
Chem. Soc., Apr., 1920.) J. F. S. 

EquiUhrin in sohitious voniainintj mixtures of suits. 
II. The systein u'oter nnd the rhforidrs and 
silt phaf es of sodium and ina<iiifsinin at 26° (’. 
W. C. Bla.sdale. J. lud. Fug. Chem., 1920, 12, 
161—167. 

Prkvtovh work on tins siibjkx'i (cf, llilddiraiul, 
this J., 1918, 180 a) indicates that the .solid phases 
to Im' expected at 26° (k are MgSt).,,?!!^!), 
MgS()„6HA>, MgS(),,ll.(), Na, SO, ,1011.0, Na,SO„ 
Mg(33,6H,0, Nad, and >IgS0„Na.,80„4H,0 
(astrakanite). Experiments were made to ascertain 
the limits of the fields reprtssenting the composition 
of all the solutions which can be in equilibria with 
each of the eight solid phtwes. The results are 
ehown in a curve in which Uie horizontal axis is 
used to represent the number of mole, of MgSO* 


and NaCl, and the vertical axis the number of 
mols. of MgCl, and Na,SO„ per 1000 mols. of 
water. The ^mpositioiis of the solutions which 
points are given in the following 


Composition (qrms. pry 100 iji ms. of water) of 
solutions satu rated at 26° (/. 


•Saturated \vlth : 


j -MkSO,. ! Xa,S(),.| NaCI. 


MK80,.7Hi() 

NajSO^.lOir.O 

36-:i9 

NaC'l . . . . 


MkOI,. 6 H,() 


Mk 804 . 7 II ,0 and aatrakanite 

.'12-07 

JNajSOi.lOlIjO iV aKtrakunit^ 

25-36 

NajS() 4 .lUHjO and Nu.SO. 


Na^SO* aiai .\a('I . . . . 


Na(!l and -M('CI,. 6 n ,0 



MkUj.OH.O .y .M)? 804 . 6 II,d ! 
M«S 04 . 6 H ,0 & MkSO^.TH .O ! 
Ka,t‘‘'> 94 . 10 II^O, i\aj 804 , and j 
astrakanitn . . . . I 

3-61 

6-37 

7-71 

Na,.S 04 . NaCI, <fe ustrakanitu ! 

12-59 

.5L'804,7Jfj(). .5lg804.6H,40. 

and aKtrukunito .. 

12 <»3 

MkS04,7H3<). M«S04,6TI,(), ' 

and XaCl .. 

6-53 

MnS() 4 .(il|.,o. NaCI, and' 
•'rgCI,. 6 ll. 4 (J .. ■ 

2 -.5 3 


11) 68 
270!) 
2 1 -OS 
9-81 


lS(i7 

1-01 


18'82 


i:rC>o 

29-67 

9-79 

2-29 

018 


64-97 


54-87 
54 01 
40-74 


20-47 

39-94 

.53-88 


— S. S. A. 


t i/anidf; A nem [Cubno/i t'lianide, from 

ratciiim nianamitle.l W. S. Landis. Amer 
Llectroehem. Soc.. Jam. 1920. Chejn. and Met 
Lng., 1920, 22, 266— 268. 

The (•onversion ()f calcium cyanamide into calcium 
c\anide by tu.sion with sodium <-hioride was first 
attempted in a ix^i.^taiu-e turnace of the tilting 
type. Calcium cyanamide was fed by ha mi into a 
bath of iimiten sodium cldoride, and the molten 
charge was tapped ofi and cooled. C'onisidorablo 
difliculty was <'X pcriencixl by the incixmse in con- 
ductivity of the magnesite brick lining of tlic 
iurnace due to tlie rodm iion of the iron content 
to the iiietallie state by tlie cyanide. The excessive 
foaming predm-od on tlie addition of calcium 
eyanamid<* was controlled by adding a small 
quantity ot r*al(itim earbiile. It wa.s not found 
iiec<'s.sary to ktx'p the reaction temporatnn^ below 
969° C. as in }>rovioii3 (jlt'rman i)racti(e. Later 
developmentt, inc'lnded tlie use of a single-phaso 
furnace with conducting hearth and a single sus- 
pended electrode, together with a txinsiderable 
reduction in the quantity of salt used. A large 
turnace has bevn snccessfully operated with a 
charge consisting of* two parts of calcium 
cyanamide to somewhat leiss than one i>art of salt. 
A product cxiritainiug as high as 60'/ tMiuivalenl 
sodium cyanide lia« bexui obtained, and the 
cyanogen content lias been ])ioved in pi uetii*e rtda- 
tively as ellieicnt in the extraction of piXH’ious 
metals as that of 98%’ sodium cyanide, the exist of 
pro<lu( tion of witieli is considerably higher. Analysis 
iiulii-utcs that the product is a mixture of cah-ium 
( Vaiiide, sodium chhu ide, and fix e lime. 

~Ck A. K. 


Sodium fluoride: Ca.w of poisonimj hy . 

Ck ValU^. J. Pharm. Chim., 1920, 21, 5—8. 
Several persone .suffered severe illmxvs after eating 
; jiaiieakes in the preparation of which, as was dis- 
(overed suhsenueiitly, sodium fluoride had bfxui 
iistHi ae(>ideutally in placs? of sodium bicarbonate. 

' The amount of sodium fluoride taken was, in most 
: ( as(‘s, about 0*228 grm. — W. P. S. 

llijdroifen and oxyijen mixtures; Catalysis of 

at the ordinary temperature hy moistened coll- 
ie tact substances. — II. Clatinum metals as 
! hydrogen carriers. K. A. Hofmann and L. 

1 Zipfel. Ber., 1920, 35, 298—314. (Compare this 
j J., 1917, 136.) 

I Mixtures of oxygen and hydrogen are catalysed 
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at palladium, platinum, or iridium surfaces at very 
different rates, depending on the condition of the 
metal witli regard to its gas charge. Pre- 
treatment with oxygen is 30 -430 tiiiKis as effective 
in the case of palladium, 3 times with platinum, 
and 3 — 10 times with iridium as is pro-treatment 
with hydrogen. The greater activity caused hy 
charging with oxygen is not due to the ailsorlx*!! 
dr occluded gas serving as a source for the forma- 
tion of water, since tlic amount of nudal required 
for catalysis is iusulUcieiit to prodii(X> this elhnrt, 
but dejicnds on the production of a “fresh” 
hydrogcn-metal comhinatioii, whiidi, in the cases of 
palladium and platinum, is far more active than 
an “aged” preparation. The cataly.st shows 
greater activity in proportion as this “fresh” 
condition is more rapidly ami c'omplctely developed. 
In the case of iridium another factor is involved, 
since the metal, in presence of gases C'oiitaining 
excess of oxygen, can i'unction as an active oxygen 
eiectrofle. the close parallelism between catalytic 
and electromotive activity indicates that both 
effects are to be ascrilx'd to the same cause. Phis 
probably depends on the presence of frix> or 
inetallieally-combined livdrogen atoms, which cause 
tJie hydrogen potential and ultimately combine 
with the oxygen of the gas mixture to form wator. 
Under the experimental conditions adopted an 
active oxygon eleclrcKlo is only formed with iincly- 
dividod iridium wlieii tlie oxygen concentration is 
high ; platinum and palladium Ixhave entirely as 
hydrogen cl<M;trodo 5 . The maximum velocity of 
formation of water is not invariably ol)ser^ed 
when the gases are used in the proportion of 2 vols. 
of hydrogen to 1 vol. of oxygen, hut, according to 
conditions, may occur at a greater or smaller 
oxygen concentration accordinu as the catalyst 
becomes inoro or less readily saturated with 
hydrogen. If tho catalyst can also function as an 
oxygen electrode, a.s in the case of finely-diyuled 
iridium, a second maximum may occur at a higher 
oxygen-content of tho gas. It may 1 h* stated 
generally that the surface does not show its 
<’’rcatest catalytic activity when hydrogen and 
oxygen are absorlxsl according to the measuro of 
'their combination at an clectrically-neiitral elec- 
trode, but tliat the niaximtim possible hydrogen or 
oxygen potential must lx' “ freshly” developed in 
order to react with the gaseous mixture at the 
maximum rate. — IF. . 

I’VTF.yTB. 

Stdplniric ncid; rroce.^.<i for the prepriratimi of --- 
from v.nf\naU]i orcnrrivu sulphates;. B. Dirks, 
Hemelingoii. Cer. Pat, 301,791, 24.3.17. 

Native sulphaU's, sucli fis .gyp»uni or anliydrite, 
are transformed hv known metliods into ammonium 
sulphate, which ‘is mixed with inetallie oxides, 
especially iron oxide or l-.ydroxide limonite), 

and the mixture slowly 'i!< ated to 2.b0° C. until the 
ammonia is cxpelh'd. On furtlnw heating to reu- 
ncss, sulphur trioxide is <‘voIv'ed in almost quanti- 
tative yield. The roidne of iron oxide is 
moifitened with water and used again in the 
prooese. Substitution of alumina or chromic 
ojride for iron oxide d<x*3 not give «ueh g<>od 
reeulte ; manganese, nickel, and cohalt oxides give 
quantitative yield.s, but tludr fiulphatos ar<i more 
difficult to decompose. —A. 11. P. 

Synthetic ammonia; Trnnsfoi'maiwn of into a 

transportable produef direrthi iitilisahle for aijri- 
culture in conjunction with the pro<luctwn of 
sodium carbonate. L'Air Liquide ,Anoii. 
pour L’Etudeet L’Exploit. dee. Proc. G. C aiide, 
Paris. Eng. Pat. 131,870, 14.3.19. (Appl. 
6448/19,) Int. Conv., 24.8.18. 

The process described in Eng. Pat. 130,365 (th is 
J., 1919, 690 a) is improved by adding to the liquid 


from which sodium bicarbonate has been precipi- 
tated, sea salt, ammonia, and carbon dioxide, the 
sea salt being added in such limited quantities that 
I it remains dissolved throughout the operations, 
i and so dot's not mix with tho ammonium chloride, 
i 4’ho solution is cooled to O'^ — 5® C. ; the nininonium 
' chloride precipitated is separated, centrifuged, and 
' heated to about 70° C. to destroy alkalinity. Tho 
remaining litpior is treated with sea salt and 
carlwii dioxide, thereby precipitating sodium 
bicarbonate and forming a fresh ammonium 
chloride liquor. For the production of the low 
kMiiperature required, liquid ammonia is evapor- 
ated in a coil in direct contact with tho ammonium 
chloride to Ix' cooled, and tho resulting piseous 
ammonia is passed into cooled brine contained in 
the dissolving and carbonating tank. Tho oxpan- 
.sion of tho ammonia with external work may be 
utilised for the prcaluction of additional cooliiig 
elfect, and tho evaporation of liquid or solid 
carbon dioxide may also bo utili.sed for cooling 
purposes. — S. S. A. 

Ammonium nitrate; Manufacture of . J. R. 

Partington, Lostock Gralam, and G, J. Jones, 
London. Eng. Pat. 134,562, 1.2.18. (Appl. 
1874/18.) 

Ammonium nitrate, produced in the form of a mist 
by the interaction ot ammonia gas and nitric acid 
or by other moans, is caused to pass through a 
(l(>hydrating agiuit, such as sulphuric acid, and can 
then be readily condensed and collected. Very 
little mist is al>sorbed by the sulphuric acid. 

__W. J. W. 

Ammonium nitrate; Production of . J. R. 

Partington, G. J. Jones, and T. K. Prowiison, 
London. h>ng. Pat. 136, LX), 4.3.18. (Appl. 
3792/18.) 

Ammonium nitrate is manufactured by bringing 
togetluw oxides of nitrog<n, oxygen, water, and 
ammonia in .such proportions that the oxygen is 
in ext'css of tiie iht'oretical quantity requircfl to 
convert the oxides of nitrogen into nitrogen per- 
oxide, tlie ammonia is insufficient to react wdth the 
whole of the oxides of nitrogen, and the water does 
not exceed the amount necc'ssary to convert all the 
umraqilia into ammonium nitrate by interaction 
with the oxides of nitrogen. Where gabies contain- 
ing alxnit 10% of oxides of nitrogen are utilised, 
tho amount of oxygen should lx> approximately 
three to four times tho theoretieril quantity, and 
time should he allowed for the reaction to tako 
place before admixture with tho ammonia. If the 
ga.ses after anv stage of tho process still contain 
oxides of nitrogen, a further (piantity of oxygen, 
ammonia, and water may be added to produce 
inoro ammonium nitrate. By this proct^ less 
ammonium nitrate is lost tliaii by other methods 
of manufacture. — W. J. W. 

Tunffstates; Method of obtaining pure . J. B. 

Ekf4ev and W. B. Stoddard, Boulder, Colo., 
US. A. Lng. Pat. 138,211, 20.3.19. (Appl. 
6999/19.) 

Tungstatk solutions prepar'd iis dtvscrilx'd m Eng. 
Pat. 122,051 (U S. Pat. 1,2.55,144; this J., ^IB, 
m a) are purifuKl bv the process describetl in Eng. 

Pat. 122,264 (this J., 1919 131.0, but l)oth tho 
oxidising agent (s(Klium hvpoclilorite) and the 
ammonia are added subsequently to tho addition of 
tho alkaline-earth salt. — S. S. A. 

Alkali chromates and iodine; Manufacture of — • 
R L Datta, Calcutta, India. Eng. rat. 
1,38,291, 23.9.19. (Appl. 23,375/10.) 

Alkali iodide in admixture with an excess 
Besquioxido of chromium or of chrome iron 
heated to redness in a current of air and steam. 
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Tho whole of the iodine volatilises and is collect 
in a condenser. The residue is lixiviated with 
water to recover alkali chromate. — S. S. A. 

Barium chloride and other chlorides of the alkaline- 

earth metals; Preparation of . F. B. Shroff, 

Gwalior, India. Eng. Pat. 138,486, 1.4.19. 
(Appl. 8152/19.) I 

Foe the production of barium chloride free from 1 
barium sulphate or barium hydroxide, barytes ia j 
mixed with coal or other carbonac-oous material and 
a quantity of magmvsium chloride mother liquor, 
and introilucod into a retort from one end and , 
heated to about 600^ C., steam iKung injected near 
the exit end to complete tho refic'tion. The gases 
evolved are (rollccted in a gas holder and the sulphur 
is recovered by burning the hydrogen sulphide in a 
Claus kiln. By lixiviation of the retort charge, 
barium chloride is diKsolvcd, leaving a residue of 
magnesium oxide. I'lie magnesium oxide may l>o 
dissolved out with sulphuric acid and recovered a« 
magnesium suljdiato, or tho harium may bo pre- 
cipitateil as sulphate by sulphuric acid, forming 
hydroohloric acid, whic'h may be used to dissolve 
the magnesium oxide, thus producing magnesium 
chloridci for subsequent operation.s. The process is 
applicable to the production of the chlorides of 
other alkaline-earth metals. — S. K. A. 

Ferric salphalc; Basic and method of prepar- 

imj same, J. MacKaye, Cambridge, Mass., 
Assignor to Biver Smelting and Hefining Co., St. 
Louis, Mo. U.S. Pat. 1,316,909, 23.9.19. Appl., 
13.9.18. 

A BASIC ferric sulphate, .soluble in dilute Bul[)huric 
acid, is prepared by heating granular ferrous 
sulphate in contact with air at 200°— 300^' C., 
in a rotary cylinder provided inside with radial 
fins. 

Alkaline (raters [/>rinr.s]; Process of treating -. 

N. T. Bacon, Peace Dale, R.I., .Assignor to Tho 
Solvay Pr<x:ess Co., Solvav, N.Y. C.S. Pat. 
1,330,573, 10.2.20. Appl., 20.6.19. 

In a pr(M‘e,ss of precipitating so<lium carbonates 
from alkaline brine, the latter is treated first with j 
tluc-gas to ell’ect a partial conver.^ion of the lower { 
carbonaUvi into bicarbonate, and then with purer | 
carlx))! dioxide to comidete tho conversion. 

— AV. E. F. P. i 

Manganese, dioxide; Process of making conducting i 
hiidratid hloek — ■ — “. C. lOllis and A. A. AAcils, j 
Montclair, N.J,, Assignors to National Carbon | 
(k)., Cleveland, Ohio. U.S. Put. 1,330,738, : 

10.2.20. Appl., 26.9.16. | 

By tho oxidising action of a reactiye hypochlorite 
compound on a slightly acid solution of a 
mangaiK'se salt in a mineral acid at alioiit 100° C., a : 
product .suitable for use as a dejiolarising agent is 
obtaimsl.- - %S. S. A. 

Ferrous perchlorate ; Preparation of pure, siahle, 

technical . E. Alcrck, Darmstadt. Ger. 

Pat. 309,133, 11.6.18. 

An impure solution of ferrous perchlorate i.s 
purified by digesting it with ferrous or ferric oxide, 
hydroxide, or c.irbouate, or with finely-divided 
metallic iron, whereby a brown gelatinous precipi- 
tate i.s producinl which carries down with it tho 
impurities present, fhe purified solution and the 
crystals obtained from it arc much leas readily 
oxidisisl, and also show a greater stability towards 
moisture than the original material.— A. U. P. 

Peroxides; rroccss for the production of stable 
. W. Trumpp, Mannheim. Ger. Pat. 
310,193, 16.3.18. 

A PBROXIDB is mixed with a salt, tho acid radicle 


of which for^ a soluble compound with the base 
of the peroxide; for example, equivalent parts of 
B(^ium peroxide and magnesium sulphate are 
digested .with a very .small (piantity of water until 
interaction is complete, and the resulting mixture 
i.s dried.— A. 11. P. 

Lime; Process and opporalus for slaking . 

J. Joachim and J. Schulte, Berlin. Ger. Pat. 
315,241, 2.8.18. 

Water to ho used for .slaking lime is previously 
converted into sU'am by passing it through pipes 
embedded in the lime being slaked. Tho process is 
carried out in a drum around the inner wall of 
which a tubular worm i.s fixed ; one end of the latter 
i.s conne<Jed to tho water supply and the other end 
teriiiinaU's in a steam pipe. The heat of combina- 
tion of the lime and water is suflicicut to transform 
more tlian the necessary water into steam. 

—A. R. P. 

Nitrogen^ hydiogen, and carhon dioxide; Process 

for the preparation of technically pure from 

natural gas and air. E. H(‘rman, Budii-Peath. 
Ger. Pat. 303,881, 12.1.11. 

: Methane (natural gas) is hiirnt with the calculated 
: (piantity of air to give nitrogen and carhon dioxide, 
i while tho heat evolved is utilised to split up another 
portion of the gas into carbon and hydrogen. Both 
; th<5 comhuslion and dt'composition of tho methane 
^ are carried out under pressure as well as tho separa- 
tion of tho carhon ilioxidi* and water from the other 
I products. At 950° C’. nu'tliauc is complcUdy decom- 
posed into carhon and liydrogeii ; at lower tompora- 
turcs only partly .so.— A. R. P. 

Chromate and hirhromate of sodium and potassium; 

Process for the conversion of to chromic 

oxide and sulphate, F. M. Mooney, Montreal. 
U.S. Pat. 1,330,131, 10.2.20. Appl.,' 21.4.19. 

See Eng. Pat. 129,958 of 1919; this J., 1919, 681 a. 

Bleaching-powder ; Manufacture of . A. Rudge. 

GaRshead. U.S. Pat. 1,330,495,10.2.20. Appl., 
25.3.19. 

See Eng. Pat. 126,773 of 1918; this J., 1919, 462 a. 

Uydrogen: Producing . C. Bosch, A. Mittasch, 

and C. B(‘( k, Ludwigsliafen, Germany, Assignors 
to (Jiemical Foundation, Inc. U.S. Pat. 
1,330,772, 10.2.20. Appl., 4.0.14. 

See (Jor. Pal. 279,582 of 1913; this J., 1015, 355. 

Bemoring dust from gases. Ger. Pat. 303,8;n. See J. 

Burning lime etc. Ger. Pat. 314,586. See I. 

Charqin<i fine-grained material. Gor. Pat. 315,091. 
See I. 

Boasting furnaces. Eng. Pat. 138,472. See X, 

I Blast-furnace slags. Git. Pat. 309,134. See X. 
j K(€efrohfticaj}paratus. Eng. Pat. 137,553. See XL 
I Oxidising jnercury. Eng. Pat. 137,609. Sc 2 XI, 
Elect rolytie cell. Eiig. Pat. 138,406. Sec XI. 

VIII.- GLASS; CERAMICS. 

Patents. 

Olass furnace. Naaml. A'emioots. Glasfabriek 
“ Ltvrdaui ” voorhecii Jookcl, Mijnssen, and. 
Co., Ijeerdani, Holland. Ger. Pat. 314,605, 
6.12.18. Int. Conv., 11.1.18. 

TnK furnace is of the tank type fired witli liquids 
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fuel. The jet of liquid fuel is driven into the 
furnace at the working end and under pressure so 
regulated that the higheet temperature is 
developed at a distance from the burner at 
the melting end of the furnace where the fresh 
haU^h is fed in. In this way the jet of fuel on 
entering the furnace passes over the molten glass 
and not over the cold raw hatch which might other- 
wise take up carbonacMus matter and yield dis- 
coloured glass. — H. J. II. 

Quartz (jlass; Method of huddinfj up object.^ of 

. W. S. Quimby and F. W. Robinson, 

Assignors to Hnnovia Clicmical ami Manufactur- 
ing C^o., Newark, N.J. F.S. Pat. I,,m611, 
10.2.20. Appl., 23.11.18. 

Articles made of (piartz glass are prodiiceed by 
heating a nucleus of (juartz glass until it is plastic, 
applying a coating of powdered (juartz, and re- 
heating until th(‘ latter is fused, whilst at the same 
time elongating the article so as to keep its 
diameter constant. (See also Kng. Pat. 131,233 of 
1919; thi.s J., 1919, 709 A. B. S. ; 

Plastic [ceraniir] coni posit iuii . E. J. Buckley, j 
Loiigton, Staffs. Eng. l*at. 138,177, 21.3.19. ■ 

(Appl. 7319/19.) i 

A PERM.\NENTLY plastic material which can, if re- 1 
quired, be made hard by firing, is made by mixing 
any suitable pottery body with |K‘troleum jelly or j 
Kirnilar hydrocarbons. The mixture may Ix' 
coloured with imdorglaze colours or metallic oxides. , 

- A. B. S. 

Ifefracfonj compounds; Process for producimi . ; 

W. M. Handv, S|)()kane, Wa.sb. U.S. Pat. ' 
1,330,26:1, 10.2.20. Appl., 3.6.18, 

A DASic refractory material is nuulc by calcining a 
pulverised mixture of calcini'd magnesite, an iron i 
compound, and silica so as to caus4' the oxides ol I 
magnesium and iron to unite. -A. B. S. : 

Pnjcr for ccrnmic irnrc. A. Biibrer, Consiaiuc. 
Ger. Pat. ,3l2,76o. 10,9. b). Addition to 311,2.‘>8. 

For u.se with certain clashes of goods, for which 
moist air i.s preferable to hot dry air. the apparatus 
described in the chief patent (this J., 1919^ 636 a) 
is modified by providing direct communication, 
which can be controlled by a tlamper, ladween the 
moist air flue and the fan chaiubcr.- 3. \\ . 1). 


IX.-BUILDING MATERIALS. 

J* MKNTH. 

Cement; IVotcriJioof . S. Calwt, Canton, 

Assignor to S. C'.iboi, Inc., Bo.'.ton, Mass. 1 .S. 
Pat. 1,305,615, 3.6.19. Appl., 26.2.16. 

A COMPOHITION for use in the pifsluction of watm- 
proof cement consists of powdered pitch (from coal 
tar, blast-furnace tar, coke-oven tar. or petroleum) 
brought into paste form in water by ineans of a 
protective colloid su< h as d<‘xtrin. so.ip, or the lik<*. 
The composition may b<* mix(*d witli slaked lime, 
clay, etc., before iru imiioration with the cement. 

Slaking lime. Ger. Pat. 315.211. .S'rr\Jl. 


JL-METALS; METALLURGY, INCLUDING 
ELECTRO-METALLURGY. 

Iron in iron ores; Determination of by per- 

inanganate, L. Brandt. Chem.-Zeit., 1920, 44, 
101—103, 121—122. 

A METHOD described by Schwarz and Roltes (thi.s J., ; 
1919, 179 a) is further criticised (see this J., 1919, ; 


I 662 a); tile author maintains that the addition of 
I colloidal silica does not hinder the oxidation of tho 
■ hydrochloric acid. — \V. P. 8. 

I lilast-furnnce; Gas-fired . A. Torkur. Mitteil. 

Inst. Kohlenverga.sung, 1919, I. 81 — 85. Chem. 

I Zontr., 1920, 91, II., 36—37. 

! Lignite cannot bo used diroitly in a blast furnace 
in of coke; tho gas obtained from it is, how- 

ever, of high calorific value, and may be usoa both 
as a. reducing and heating agent in the furnace. A 
‘ shorter, broader furnace is most suitable for this 
work; the hot gases are pa.ssed downwards through 
I tho column of ore, thereby reducing it with con- 
' sumption of one-fifth of tho gas. Another fifth of 
: tho original gas mixture is burnt by tho highly 
I heated air-hla.st at the tuyeres, and the remainder 
I pa.sses out of tlie fuvnaee unhurnt, and may he used 
j for the prodiietion of power. Compari.son with the 
j (oke-fired blast furnace and with electric smelting 
shows this process to l)C most economical. — A. R. P. 

Spiegrleisen in steel nmnufact ure ; Jt^se of . 

H. 1). Hibbard. Report to U.S. Bureau of Mines, 

Jan. 7, 1918. Chem. ami Met. Eng.. 1920, 22, 
209—210. 

For convenienee iron-manganese alloys containing 
40 , Mn or less are called spiegeleisen, alloys richer 
in manganese being termed ferro-manganese. For 
loiv-carhou steel the high ratio of manganese to 
carbon (about 12 to 1) in fm-ro-manganese is an im- 
portant advantagi*. 8piegeleis<>n containing 3P25 ' 
Mn has Ix^en u.sed on a eommercial scale in basic 
open-h<‘arth and Ikvssemer practice, hut although 
tlH‘ pnxlm t is fairly fre<* from reti-shortness the 
ineot is too thin skiniu'd,'’ so that seams, pits, 
and scabs are .sometiiiK'S pr(Kluee(l during reheating 
and rolling. The manganesi' eouLmt of the finisluxl 
steel is 50 — 70 of that added. At another w’orks 

tile alloy is addeil in a molten condition, and for 
steels (ontaiiiing mnr(' than 0'3 C tin* use of 
spicgeK'iseti is considered to lx‘ tho most elfei’tive 
method of adding nianganoso. The successful use* 
of spii'gi'Ieiscii is not yet provt'd in tlu' manufacturi^ 
of steel containing less tliaii O’l (', low-carbon 
steels rc(|uiring a fine surfaci*. ingots for plates or 
)H‘tU‘r (piality sheets or eastings made by the con- 
verter pr»)c(*ss where jilants ar(‘ not provi<lcd with 
moans for melting re-carhurising agents , — (\ A. K. 

Tin-plate; I’se of h\/dro<irnalcd ods in the niauii- 

facturc of . W. 1). Collins and W. F. Clarke. 

J. Tnd. Eng. Chem., 1920, 12, 149 152. 

()e various suggesti'd substitutes for palm oil (,see 
U.S. Pat. 1,212,532 of U07) for covering the coating 
hath in the manufacture of tin-plate, hydrogenated 
(f)ttonsr'ed oil gave tin* most satisfactory results. 
Experiments on the (dh'ct of heat on various oils 
indicat'd that a satisfactory hydrogenated fish oil 
might he obtained. Lalxiratory tevsts showtsl tliat 
hardencil (ottonstssl oil miglit he used without the 
evolution of unpleasant odours or excessive lo.ss 
from volatdisatiou or from polymerisation. A com- 
mercial test during twelve wrM*ks showed somewhat 
Ixuter results with hardened cottons(H‘d oil than 
Avitli palm oil ; less oil was used, hut no saving of tin 
was ciFoctcfl. — S. S. A. 

Iron; f.ead-roated - — . C. Baskerville. J. Ind. 
Eng. Chem., 1920, 12, 152—154. 

To eliminate, runture or scaling of the protwtive 
lead (oating applied to iron work, antimony may h<i 
u <hI .is a binding agent. The. iron is picklc>d in sul- 
phuric mid (6.’i), wa.slHsl with water, thoroughly 
hlackemvl with an antimony chloride solution, again 
washed with water, and while still wet dipped 
through zinc chloride flux into molten lead- 
antimony alloy (12'5^ 8h), then into molten lead, 
and finally fpienched in oil. The process gave satis- 
factory rmilts in the case of shingles/’ iron wire 
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and netting, but was impracticable in the case of 
barbed wire, iron pipes, and shell cases on account 
of the irregularity of th 9 ir surfac‘es. By the intro- 
duction of a preliminary pickling in hydrofluoric | 
acid the process may be applied to cast-iron for | 
Alter presses and Alter framers, an alloy coating i 
i)eing produced on to which a thick lead or other , 
metal coating may l)e (;ast. Processes have been dc- . 
vised for plating lead-coated iron with copper or 
nickel or both. — S. S. A. 

Bnisscs: llvai frenimCDt of }tcfa . H. M. ; 

Bravton. ChcTii. and JMet, Eng., 1920, 22, j 

211--217. i 

A coMMKHCiAL brass containing o0'l7% Cu, 41*21% , 
7ai, 2*5H% Pb, and ()*06% 8n showed a progressive | 
fall in strength as the tiiiie of heating at 800° C. was 
prolongid. This is due Arst to the elimination of , 
th(' effects of cold work on the original maU^rial, I 
folh)W('d i)y a reduction due to the rapid grain 
growth at high t<unporature8. Heating at (>0()° C. 
for two hours, ai\d quenching, gives the maximum 
strength combined with high ductility. 8low cool- 
ing fi'oin temperatures higber than 500° C. without 
nie<hani(‘al work on tlu' metal nsiuces the tensile 
strcngtli, and larg<^ alpha crystals s<‘parate from the 
beta alloy. This treatment will prodiux? an alloy 
possessing exes'llent shock-resisting properties if 
strength is not of vital importams’. Similar ex- • 
))criments on an alloy containing 00*5% (‘u, 88*07% 
Zn, and 0*75 ' Sn showed that th<^ reduction in 
area falls off when th(' alloy is (|U<'nched from a tem- 
perature above 000° C., but that this property is not 
diminished a|)preciably if the metal is coqhxl slowly 
from temj)craturcs up to 800° C. -C’. A. K. 

Alhujs uf (‘oppci'j zinr^ mul iiicki'K Ij. (Oiillet. 

Compt<'s !‘('nd., 1920, 170, 100 — 102. 

IhiAHsiis, containing nickel, in which the copper 
cxnitcnt falls to 40, and even le.ss and in which the ■ 
nickel contc-nt rises to 15 are of particuher in- 
terest b«M au.se of tlicur mechanical properties. Their 
breaking strain varic's from 45 to 75 kilos, jier 
scj. mm., with elongations of 45-18 . They are 
readily malleable' at high tmnpc-raturc s, and in ; 
<-olour and ••esistam-c' to oxiclation thc'y resc'inbU' 
(lerman silver. - . (i. • 

i'ttppfi, silver, and (jold ; (hniclh phrnoiaeua of \ 
V. Ihmtell. Cciitr. Min., 1919, 14 — 28. ■ 

Whi:.v siL- - foil and silvc'r sulphide or sc'lenide or ^ 
tellnride n< le bcaU'cl together in vacuo in a .sealed 
tube af. temperature's In'twc’cn 450° and 000° C. for I 
sc'veral days rc'iiiarkable growths of “ hair ” or i 
“ moss " silver were olcsc'i vc’d in the* cooler end of j 
the', tidn-, the silver api)earing to wander through ' 
tiu^ sulphide, from which the growth.^ appeared to I 
come. To obiaiji the growths it was mce.ssary lor ; 
the im-tal and the stdphicle to Ik* ac tually in con- ; 
tact. When silver sulphide, was heated alone under ! 
similar conditions a small cpiantity of “ hair ” silver ; 
was fornuKl, due to the partial decomposition of the | 
sul[)hidc'. Much more raj)id growths of hair silver j 
wc're oblained when the IuIm's in which the hc*ating j 
was carric'd out had acc'C'ss to the air. Silver is not | 
attacked by sulphur vapour ifi vacuo at 450° (’. 
(.'^)[)|)«*r gave similar growths, but much more j 
slowly. In the' case of gold the iK'.st results were i 
obtai’iu'd by Iw'ating gold tc'lluride containing silver ; 
with silver foil for seven days at 5tM)° (h, when 1 
grow tbs of moss ” gohe containing silver appeared j 
at the cooler (*nd of the tuU'. -E. H. B. ■ 

Lend, Attempt to dcfrnninc if common could j 

he 'separated into istdopes In/ ccnfrifutjincf in the j 
liquid state. .1. Jolv and J. H. J. Poole. Phil. 
Mag., 1920, 39. 872-875. 

Ckntrifuoing liquid lead gives no* evidence that a 
separation of isotopes has been effected. — J. F. 8. 


Alloys I Effect of centrifuqing certain in the 

liquid state. J. July and J. H. J. Poolo. Phil. 
Mag., 1920, 39. 376. 

Centrifuging molten silver-lead alloys at a rate of 
9000 revolutions |mu* minute effects no separation, 
but similar treatment of lead-tin alloys brings about 
a (X'rtain amount of separation. Thus, an alloy 
containing 82% Ph and 18%, Sn gives a tejp layer 
which is i‘8% lighter than the bottom layer. 

- J. F. S. 

Metals; Variation of flier mol ciniducfivity durinq 

the fusion of . S. Konno. Sci. Hop. Tohokn 

Imp. Fniv., 1919, 8, 1G9 179. 

The thermal conductivity of tin, lead, zinc, and 
aluminium decreases with rise of temperature from 
ordinary temperatures up to the melting point. On 
fusion it drops considerably and on further in- 
crca.so of t(!mpt*rature it dccrca.sc.s slightly. The 
thermal conductivity of bismuth decreases to a 
minimum (at 160° C.) and then rises until the 
melting point is reaclu'd, where it increases con- 
siderably and then (Iccreases slightly with further 
rise in temperaturt*. In the t aso (A antimony the 
conductivity falls to a minimum (at 182° C.), then 
rises to the melting point, where it decreases 
sliglitiv and continues to do<'rease witli further rise 
of tenqx'iature. — .1 . F. S. 

Xeu: cyonide. Landis. VIT. 

Patents. 

Steel and other mrtols of liiqli mellinq point; Tte- 

verheraton/ furnoce iur smell inij . .1, Sihrnid, 

Lucerne, Switzerland, (ier. Pat. 818,919, 19.4.18. 
One side of a chamber for melting steel or other 
metals i.s provided w ith three inlets so arranged that 
continuations of the same would meet in the wntre 
of the (bamber. Through the lowest opening 
flanu* from the white-boat zoiu' of a gas pnxluocr 
passes into the cbamlxr; the middle opening (‘on- 
veys ('ombustible gas into tlie cluimber; and the top 
o[)ening admits tlie air necessary for combustion. 
Two gas producers, separated by a perforated wall, 
are attacliixl to tlie chamber, and the gas generated 
in the producer Ailed with fresh coal is boated by 
means of the other produr ('r in whit h flame forma- 
tion takes plate. “ L. A. C. 

Ores; Process and apparatus tor trcatinij in 

fhe bl<i''-t furnace. L. P. Bass(*t, Paris. Eng. 
Pat. 112,275, 21.12.17. 'Appl. 18,974/17.) Int. 
(\)nv., 22.12.16. Addition to Eng. Pat. 109,452, 
7.9.16 (this .1., 1918. 771 a). 

Kk.aojey burning earbon in a wry Ancly divided 
stak', preferably in the form of “ Hour,” i.s de- 
livenxl from a hopper by an endless .screw, into one 
of the tuyeres of a blast furnace in the correct 
amount, to bring about reduction of the ore, and 
from a setoiul hopi)er powdortxl anthracite is simi- 
larly sn})plied in amount sntAcient to effect the de- 
sired carburisation of tlie reducetl iron. (Befercnce 
is direcUxl to Eng. Pat. 109,452; loc. cit.) — T. St. 

Allofi. <nul method of makinif anil nsinij same. A. (J. 
.Mumford, Ltd., and A. (1. Mumford, Colchester. 
Eng. Pat. 188,228, 14.4.19. (Appl. 9460/19.) 

A w lUTE-METAE ullov Consisting of Sn 61, Cu 29*7, 
and Zn 9*8 is alloyed with copper in tlie propor- 
tion Cu 80*86, white-metal alloy 19*64 /. Tlie re- 
sulting alloy is cast in iron chills to })nHliu*e floats 
for automatic feed water regulators and the like, 
which are subjected to very high and varying tein- 
pcratuixNs and pressures. — T, St. 

Electrodes of electric [smclfinq'] fnrnace,s; Manu- 
facture of . 0. K. Olson, Christiania, 

Norwav. Eng. Pat. 188,272, 6.8.19. (Ap|)l. 

19,888/19.) 

Ei-kctrodes for use in smelting copper, iron, and 
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other ores are prepared by adding to the usual con- ! 
stitucnts about 25% of the concentrate of the ore i 
under treatment, — W. E. F.‘P. j 

Furnace; Mechanical for roasting ores. i 

Huntington, Heberlein, and Co., Ltd., and H. C. ; 
Bingham, London. Eng. Pat. 138,443, 22.2.19, 
(Appl. 4474/19.) ! 

In an ore-roasting furnace of the t.vi>e having super- ^ 
posed hearths on which operate rabbles carried by a i 
central shaft, the space Ixmeath the miiflle hoartli is 
divided into two annular concentric Hues, and the ; 
heating gases from the firing chamber are ma<le i 
to pass first through the inner Hue and then, in the ^ 
opposite direction, througli the outer Hue. Tho i 
temperature thus piixliui'd on the muHle hearth is 
sufficient to ensure the decomposition of sulphates 
before the roaste<l ore is dischargiHl from the tur- 
nace. By dividing the Hues, by nu ans of tiles, into 
upper and loner passages, I he lower concentric Hues , 
thus formed servi' for the supply of preheated air, 
which may l>e usid either in the combustion cham- 
lK,'r or in the muflle as desired. — T. St. 

Boasting furnaces for sulphurous ores. Sex;. Anon, 
de Vedriu, and J. Marcotty, Vi'drin, Belgium. 
Eng. Pat. 138,472, 18.3.19. (Appl. 6739/19.) 

An apparatus for tlie continuous and intensive ; 
roasting of suliihurous ores, particularly bbuido, 
comprises an inclined, cylindrical, rotary furnace, 
the upfier part of which is divided into several 
radial compartnu'iits which are sulMlivided length- 
wise into sGction.s wliieh arc offset or plac-ed in 
alternation with one another, th<‘ lower part being 
provided with vanes which raise the materiid and 
drop it througli the ciirri'nt of }.:vs. The ore is thus ; 
subjected to a creeping motion ind to successive 
overturnings in the upper part of the furnace and 
then spread tiirough the current of (ixidi.sing gases 
in the lower part, wdierehy a maxiinum oxidation 
with a reduced amount of dust is obtairn-d. 

— S. S. A. 

Bcvcr})erator]i furnace, for uietting metals and 
alloiis of all kinds. F, iist, Aix-la-Chapt‘Ile. 
Ger. Pat. 315,2f34, 4.1.17. 

Thk furnace is provided with a shaft situated at the 
opposite end t^) tliat at which the fuel and air are 
admitted. Tlie metal is charged into the shaft and 
the hot Hue gases leaving tho furnace play around 
and through the lower part of the column of the 
charge, thereby melting it. The shaft is so con- 
structed that the burning gases are concentrated 
into a pointed tlame. — A. H. P. 

Sherardisinfi apparatus. C’. J. Kirk, Now' Castle, ' 
Pa. U.S! Pat. 1,327.102, 0.1.20. Appl., 1.3.19. 
The apparatus comprises a rotary retort with ex- 
t(*rnal and internal elect ric heating units,- B. N. 

Ores; Separation of . A. A. Ia)f:kwood, Merton 

Park. U.S. Pat. J. 329, 127. 27.1.20. Appl., 
24.11.17. 

A LAYER of pulp (ontaining the mab>rial to lx‘ | 
separated is caused to How ovor a supporting snr- ! 
face; the pulp is agitab<l ami haffl<'d during its . 
passage over the surface, ami el<*ciric current.s ore 
paased through the pulp betwoen bailing elements, 
thereby evolving gas whi( li adheres to and buoys up I 
certain of the components of the pulp.- J. F. B. 

Gold; Production of white — — . I). Ibdais, New- 

York. U.S. Pat. 1,330,2.31, JO.2.20. Appl., 5.10.18. : 
A^whitb gold alloy is composed of a major part of 
gold and le.sser proportions of nickel and zinc. i 

• — T. St. ! 


Zinc-retort residues; Process for working up ► 

K. Eichhorn, Hildesheim. Ger. Pat. 309,162, 

29 . 3 . 18 . 

The residues are smelted in the producers which 
supply the gaseous fuel for the distillation furnace. 
Tho gases are freed from zin(! oxido and then used 
for heating the retorts. The heat generated in the 
producers i.s more than sufficient to molt tho metals 
as well as the gangue, which are tapped off as usual. 

—A. R. P. 

Copper alloys containing valuable metals; Process 

for treatment of . Hirsch Kupfer- und 

Mc'ssingw'c rke A.-(}., Halberstadt. (ler. Pat. 
312,394, 13.3.18. Addition to 301,265 (this J., 
1920, 161 a). 

To obtain the copper sulphate which imist noces- 
.sarily ho added to inaiutain the concentration of tho 
hath during tho ehn lrolysis of Mister copper, tho 
slag from tho furnace in which the copper has l>eon 
mclt('d is treatt'd with a portion of the eh'ctrolyto 
drawn frofn the bath. Coppt'r pre.s<mt in the, slag, 
US metal, or a.s enpron.s und cupric oxides, silicates, 
and ferrites, is lapidly extructcnl, especially if tho 
slag is first crusluxl und calcined. I’he silica then 
separates out more rapidly, and the copper, being, 
oxidi.sod to cupric compound.s, is more rapidly ex- 
tracted. — H. J. H. 

Ductile metal in wire or tube form; Produetion of 
-- — , L. Wois.s, Barmen, (ler. Pat. 314.791, 
7.1.14. 

I'liK metal is precipitated upon a core of tlu> same 
or another metal which under the conditions is 
inert, bv heating a volatile salt of the metul, whi(;h 
<*ithcr dissociates at a high temperature or is re- 
duced by an admixtHl gas, e.g., hydrogen. 3’he re- 
.sulting rod can ho (’ither w ire drawn or rolled out. 
Two or more metals, either together or separaUHy in 
layers, can M' depositi'd by suitably choosing tho 
materials .and conditions, so that alloys which are 
otherwise nnohtain.ahle can be prepared. Volatile 
chlorides or rnetnllo-organic compounds, such a.s the 
metal alkyls and the acetoacotatea, are suitable 
materials. Thus a wdre of platinum or tungsten 
h<'al(‘<l electrically in a rnixturo of ttJugsUm hexa- 
< liloridc and hydrogen can In' coated w ith a bright, 
dense, adherent layer of tungsten, tlie thickness of 
which depends on the temperature and time of tho 
M‘ating.-H. J. H. 

Annealing and melting metals and alloys without 
a.rulalwn; Process for . A. Barth, Frank- 

fort. Ger. Pat. 31 1,990, 22.5.18. 

The metal is heated aftei- applying a layer of suit- 
able prot<-ctive mat(‘rial, e,g,, phosphoric acid or 
fusible phosphates. The process may l>o applitxl to 
tho fusion of turnings, to casting, and enamelling 
pr(M esses,— H. J. H. 

.Mntninium idloys contoining copper, tin, antimony, 

and magnesium ; Production of . A Mau- 

hart, Vienna. (Jcr. Pat, 314,999, 23.5.18, Int. 
(\>uv., 10.4.14, 

In aluminium alloy.s a portion of tho copivr — say 
one-third — can with advantage lx* replaced by 
munganes«*-coppcr alloy. The resulting alloys are 
hard without biding brittle. — H. J. H. 

Alloy suitable for j^rotective coatings for iron and 
steel. Akt.-Ges. der Dillingen Huttenwerko, Dil- 
lingen. Gcr. Pat. 315,074, 20.10.18. 

TifE alloy contains 0*5 part of aluminium, 1 part 
of antimony, 1 part of tin, and 97*5 parts of soft 
load. Instead of antimony, an antimonial lead with 
8 — 10% 8h may be used. Tho aluminium is first 
warmed, and the fused hard lead added, then the 
tin, and lastly the soft lead. — H. J. H. 
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Metal Tnatriv; Preparation of a to obtain eaeUy i 

detachable electro’^leposits. M. Schlottor, Berlin- j 
Wilmersdorf. Ger, Pat. 315,711, 1.12.17. | 

The matrix is treated with an aqueous solution of i 
gelatin, glue, or similar material which, by treat- | 
inent with reagents or light, is rendered insoluble, j 
The coating should be so thin that it offers no , 
noticeable resistance to the current; it withstands ; 
a bath temperature of more than 50° C. — A. R. P. 

Jilasi-furnacc daos; Treatment of [for pro- I 

duction of sulphur dioxide']. H. Petersen, Berlin- ^ 
Steglitz. Ger. Pat. ^309,131,. 26.5.18. 

The slag is tapped from the blast-furnace into an 
iflsulated ladle, from which portions are removed to 
smaller vessels in which they ar<r treated with a ' 
current of air to convert the contained sulphur into 
sulphur dioxide, which is list'd for making sulphuric; 
acid. Tw’o or more vessels may be used simul- 
taneously for the operation in such a manner that ; 
the first half of the treatment in the second vessel ; 
corresponds with the second half of the treatment ; 
in the first vessc4, and vice-verm. In this way a • 
regular supply of sulphur dioxide is obtained. 

—A. R. P. 

Furnnccs for heaiitm [metal] hloom.^ [; Slide track.^ 
for — —]. M. Mathy, Fleniallc-Grande, Belgium. 
Eng. Pat. 1.38,712, 21.2.19. (Appl. 1113/19.) 


XI. -ELECTRO-CHEMISTRY. 

Electrode; Simple hydrogen . C. H. Bailey. 

J. Amer. Chem. Soc., 1920, 42, 45 — 48. 

\ SIMPLE hydrogen eh'ctrode may be constructed as 
follows: — A piece of 7 mm. bore lube is blown out , 
at one end to form a bulb of 15 mm. diam. ; the 
tube is then bent to form an angle of about 45° at 
a distance of 50 mm. from the top of the bulb. 'The 
other limb of the tulic is about 80 mm. long and is 
fittcMl with a ground glas.s stopper. The metal 
electrode is a thin idatinis<'d gold disc of 5 mm, 
diam. w'clded to a piew of thin platinum wire and 
fused into tin; shorter limb of the tube about 5 mm, 
above the bend. 3'he tube is filled with ^he liquid 
under investigation and then by nu an.s of a fine 
tube the bulb is filled witli hydrogen, thus expelling ' 
some of tlir^ liquid, 'The tube is stoppered, care ; 
l>eing taken N) exclude air, and vigorously shaken ; 
until the solution is saturated with hydrogen. 
Connection is made wdth the standard electrode by I 
moans of a Hii)lion tulx; filled with satu raft'd ! 
potas.sium chloride solution and inserted well down i 
the longer limb. 3’he electrode is rapid in action ■ 
and gives reliable results. — .1. F. S. 

Patents. 

Electrolytic cell [for oxidising mercury]. H. AV. 

Matheson, Shawinigan Falls, Canada. Eng. Pat. 
1.38,406,2.3.1.19. (Appl. 1731 / 19.) 

An electrolytic cell for oxidising mercury consists 
of a shallow’, insulated metal pan or anode, eoveroil 
by a IiocmI, and containing a layer of mercury above 
which a metal cathode is suspended. The pan is ; 
provided with annular ribs by which the mercury is 
prevented from coming in contact with the sides of 
the pan, so that ('lectrolysis occurs only between the 
mercury and the catho<io. the pan serving as a con- | 
ductor. Means an; provided for supplying mercury ; 
and the electrolyte to the pan and for gauging the ^ 
amount of each ; and a stirring device having a | 
variable speed drive located above the hood is dis- i 
pdsed just above the level of the mercury. The ; 
metal cathode is provided with openings through 
which the gases productMl pass into the hood, 
whence the lighter and heavier constituente escape 
by upper end lower outlets.— W. E. F. P. 


Electrolytic cells [for oxidising mercury]. H. W. 
Matheson and F. T. Kaelin. Shawinigan Falls, 
Canada. Eng, Pat. 137,609, 23.1.19. (Appl. 
1732/19.) ^ 

The cell consists of a metal rcccptaclo lined with 
concrete or the like and provided with an an^o 
buried in the lining, and a cathoile supported liy 
the lining out of contact wdth the anode. The 
cathode is disposed horizontally, and comprises a 
huh, with radial supports projecting therefrom, and 
inclined plates secured l^tween the supports in 
.spaced overlapping relation. Means arc provided 
for raising and lowering the cathode. ITie 
receptmle is provided with an aperture in the 
bottom through which the lining and anode 
project, and an electric, conductor is clamped on 
to the anode out of contact with the shell. A stir- 
ring device is provided between the anode and 
cathode, with means for rotating it at different 
speeds. The stirring dev'ice may pass through the 
catlioilo, and a centre pin on the anoile engages the 
.stirrer and holds it out of (oiuact with the cathode. 

— B. N. 

Elect rol y tie opporatiis [fur production of oxygen 
and hydrogen]. F. 0. Benjamin, Newark, N.J., 
IJ.R.A. ■ Eng. Pat. 137,553, 1.8.18. (Appl. 
12,567/18.) Int. Conv., 1.8.17. 

A THIN cast-iron frame constitutes the top, 
bottom, and sides of the cell, and two plates of con- 
ducting material applied to two opposite faces of 
the frame constitute the cud walls, which are c>on- 
uecteil to a source of current to form the working 
electrodes. Tho frame is insulated from the walls, 
ami tlie cell is divided into compartmente by a 
porous diaphragm. Passages for separately 
<()lh'cting and leading off oxygen and hydrogen 
from tho separate compartment.s, and passages for 
supplying electrolyte to each compartment, are 
formed in or upon tho insulated frame, and may be 
moulded therein. The frame is provided at the top 
with a cavity <);• cavitif's into which the electrolyte 
extends, .so that tho level thereof isS maintained 
above the uppermo.st portion of the diaphragm, and 
above the uppermost portion of the inner surfaces 
of the walls constituting the electrodes. Water- 
scnlod exits are provided for the gasee collected 
within the cliambors, and a gas vent is connected 
with the exits below tho level of the electrolyte in 
the water-seals. —B. N, 

[EIrrtric] battery. R. J. 'Crowley, Assignor to A. 
Kramer, T. R. and H. B. Tennant, and M. 
Pothinan, Dallas, Tex. PS. Pat. 1,306,214, 
10.6.19. Appl., 1.5.17. 

A TASTE eomposed of a salt of aluminium, e.g., the 
sulphate, an oxide of lead, e.g., litharge^ and sul- 
phuric aci<l, is used as the active material on the 
positive and negative plates of storage batteries. 
The paste is applied to grids of lead or aluminium 
or an aluminium alloy, and tho plates are then 
“ formed ” by the action of an electric current, 
using .sulphuric acid of sp. gr. 1'2 as ekx^trolyto. 

Electrolytic cell. A. M. Griffin, Kansas City, Mo. 

U.S. Pat. 1,327,094, 6.1.20. Appl., 24.8.18. 

Tur eell comprises a pair of flanged “ pan- 
meu.he/K,” secured together in gas- and water-tight 
relation, and insulated from each other. A 
diaphragm permeable to water and electricity 
divides the cell into tw’o compartments. A plate is 
arranged within eaeli eoinpartment, and is secured 
to tho adjacent side wall of the t'oll, each plate 
being corrugate<l and in contact at tho crests of the 
corrugations with the adjacent w’all of the pan. 
Openings are provided between the corrugationfi, 
with walls projecting inwards flanking the 
openings. — B. N. 
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Electrolytic apparatus. E. 0. Benjamin, Newark, 
N.J. U.S. Pat. 1,328,981, 27.1.20. Appl., 
24.6.18. 

An electrode for electrolytic apparatus comprises a 
plate of conducting material having its .surface 
formed or provide<l with triangular pyramid 
frustums vertically^ alined, so as to form upward 
channels between them and oblique channelfl 
between the upward channels. — B. N. 

Electrolytic apparatus. V. M. Weaver, Harris- 
burg, Pa., Assignor to Weaver Co. U.S. Pat. 
1,329,315, 27.1.20. Appl., 9.7.15. 

An apparatus, for treating a chloride, compri.ses a 
closed chanilK>r adapted to contain an electrolyte, 
with a conducting interior bottom as one electrode 
and a conducting block depending from a sealed 
cover as the opposite electrode. Means are provided 
for mechanically feeding non-gaseous material into 
the electrolvLe at a definite and controlled rate, 

— B. N. 

[/lluminii/m I p/o/c.s- for electrolytic cells; Vrepara- i 

tion of . J. Coulson, Wilkinsburg, Pa., | 

Assignor to Westinghouse Electric and i\Ianufac- ! 
turing Co. r.S. Pat. 1,330,581, 10.2.20. Appl., | 
7.10.15. I 

Air MINIUM for use in electrolytic colls is immcrs(^ 
in hydrofluoric, hydroeliloric, and nitric acids in 
sucoesaion, then cleansiHl, heated for several hours I 
at a temperature not exci'cding 600” C., and coolerl. i 

~W. E. E. P. I 

Electric furnace ; Three phase . F. T. Snyder, i 

Oak Park, 111., Assignor to Industrial Electric ! 
Furnace Co., Chicago. 111. F.S. Pat. 1,327,171, I 

6.1.20. Appl., 11.3.1^. I 

An electric furnace, having two upper electiaKles ; 

and a bottom contact, is combined with three trans- > 
formers, the secondaries of which are so conneckMl 
a.s to produce a i>liase angle, between the voltages 
existing between the bottom contact and the upper 
electrodes, greater tlian 60” and less than 90”. 

-B. N. 

Electric preeipifafor. H. I. Frisbie, Anaconda, 
Mont. U.S. Pat. 1,329,237, 27.1.20. Appl., 6.1.19. 

A PRKCiriTATixc; chaml>er i.s provided with an inlet 
and outlet ami with electroties, suitably disposed 
across the chaml>er, forming collectively zones or 
fields of opjiosite polarity. The electrodes forming 
the zones of one polarity extend substantially the 
width of the precipitating chamber, whilst the elec- 
trodes forming th»> zones of opposite polarity are 
spaced a suitable distant^ from the walls of the 
chamber, and from tlie first-mentioned electrod'^s 
to prevent short-cir( iiiting therewith, whereby a 
circuitous cours^> is ensured for the ga.ses with 
maximum precipitatif-n. — B. X. 

Electric insulfit inff moulded ni tides: Vrocess of 

manufacturing . F. Griinwald, Pozsony, 

Hiingarv. U.S. Pat. 1,339,444, 19.2.20. Appl., 
3.7.17. 

A MIXTURE of inert substances, phcnol-formalde- ; 
Hyde condensation products, and a liquid in which 
the condensation products are insoluble and which ; 
has a boiling point and vapour t^maion near to ! 
those of water, is mouhhKl, ami the moulded artifdes i 
are hardened by rapid heating under atmospheric 
pressure. — W. hh F. P. | 

Manganese dioxide cells; Process for regeneration j 

of depolarisation masses from exhausted . G. 

Klopstech, Berlin. Ger. Pat. 315,335, 8.7.17. 

Thb material is powdered and the salts contained 
t^rein are extracted by boiling with a suitable 
solvent, e.g.f ammonium chloride. The washed 


OILfilj WAXES. 


residue is re-oxidi^ by heating it under pressure 
with strong oxidising agents, such as hypochlorous 
acid or its salts or chloric acid. Oxidation may also 
be effected by electrolysis in the presence of any of 
the above compounds or of substances which, by 
electrolysis^ give rise to hypochlorites (e.g., magne- 
sium chloride) or to strongly oxidising compounds 
(e.g., bichromate, permanganate). — A. R. P. 

Suspended material from gases. U.S. Pats. 

1,329,737 and 1,329,817-S. ^*ee I. 

Electrical treatment of gases. U.S. Pat 1,329,859. 
Sec 1. 

Electrieal purification of gases. Ger. Pat. 315,262*. 
Sec 1. 

Electroehemiral treatment of hydrocarbons. U.S. 
Pat. 1,327,923. See Ha. 

Mtinganese dioxide. U.S. Pat. 1 ,339,738, VIT. 
Electrodes. Eng. Pat. 138,272. See X. 
Separation of ores. U.S. Pat. 1,329,127. See X. 


XII. -FATS; OILS: WAXES. 

Arachis oil; [Composition of theA fatty acids of 

, A. Hoiduschka and S. Felsor. Z. Unters. 

Xahr. Genussm., 1919, 38, 241 265. 

The composition of the mixed fatty acids obtained 
from a sample of arachis oil (iodine value 86'1) was : 
— Arachidic acid, 2’3 ; lignoceric acid, 1*9; s^aric 
a(4d, 4'5: palmitic acid, 1*0; oleic acid, 79*9; linolic 
acid, 7*4 The oleic acid may have included a 
small quantity of hyiiogieic acid. — W. P. S, 

Electrolytes; i'oUoidal .Soop solutions and 

their ronsfitution. ,1. W. McBain and G. S. 
Salmon, Proc. Boval So<‘.. 1920, 97, A, 44 — G5. 
(See also this .1., 1918, 249 t.) 

A /I soia'Tioxs f)f sodium and pota.ssium .soaps 
all contain colloid material, in the case of caproate 
15), of colloid and in that of stearate 99%. The 
amount of colloid dtMireastvs rapidly with decrease* in 
( onccnlration and is inappreciable in A’/5 laiirate 
solution'-. (See al'-o .1. Cliein. Soc., A|)r., 1920.) 

—.1. F. S. 

Hydrogenated oils in uunnifacture of tin-plate. 
Collins and Clarke. See X. 

Patents. 

I Oils and other liipiids; Process and apparatus for 
I deodorising, purifying, distdling, and vaporising 

. .1. T. Bateman, London. Eng. Pat. 

138,388, 11. 11. 18. (Appl. 18,691/18.) 

Oil, after passage through a preheater of the type 
' described in Eng. Pat. 21,605 of 1914 (this J., 1915. 
367), is led through a coil submergefl in a noated 
metal bath, and th<‘n into an endosetl or sealed 
ebamber in wliicli it is brought in contact with 
superheated .steam. The steam i.s leil into the 

chamber by means of p<‘rfor»ito<l tubes arranged on 
the bottom of the chamlior, and the chamlier may 
Ix^ divido<l into compartments by partitions, the 
oil flowing over and under alternate partitions, or 
the oil may he led through two or more separate 
chambers. The vapours from the chamber ar© led 
to the preliminary heating sy.sU'in. and the oil, 
after treatment, is conveyed away tlirough cooling 
eoil.s, — L. A. C. 

Lnnoline; Separation of — from crude wool- 
grease and the like. F. J. Metzger, New York. 
U.S. Pat. 1,330,210, 10.2.20. Appl., 7.6.16. 
Renewed 16.6.19. 

Crude wool-grease is subjected to the action of a 
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solution of an alkali and an alkali salt, the alkali 
being present in sufficient quantity to saponify all 
the free fatty acid present. — B. V. S. 

Oil and soap solution and process of making same. 
J. A. De Cew, Montreal, Canada. U.S. Pat. 
1,330,173, 10.2.20. Appl., 25.2.18. 

A STABLE emulsion of oil with about 25% of its 
weight of soap is prepared by mixing the ingredi- 
ents while hot, discharging the hot mixture into 
hot water under pressure, and then discharging the 
product into cold water. — L. A. C. 

Kmidsifying oil solvtions and the like; Method and 

apparatus for . J. A. De Cew, Montreal, 

Canada. U.S. Pat. 1,330,174, 10.2.20. Appl., 
17.5.18. 

Oil or the like and water are heated in separate 
reservoirs and forced by pressure through pipes 
into a common (diamlHir. The oil and water inlets 
into the chamber consist of unequally perforated 
plates, whereby the liquids are atomiseu, and, as 
they mix, form an emulsion, which is led away 
through another perforated plate having as many 
perforations as both the inlet plates, into a reservoir 
containing cold wat('r. — L. A. C. 

iSul phonic acids. U.S. Pat. 1,330,624. See IIa. 


XIII.-PAINTS; PIGMENTS: VARNISHES; 
RESINS. 


Coumarone resins and formolites. M. Ragg. 
Farben-Zeit., 1019, 25, IG -18, 61-62, 105-~10G, 
145_-14G. Chem. Zenlr., 1920, 91, II., 15. 
CoiTMARONK rosiii sliould contain neither free nor 
<'()rnbined sulpliuiic acid, as all sulphuric acid 
(•ompounds rust iron. The resin is employed as 
varnish for lithograjilis, as well as in tlie manu- 
fai'turo of lacquers and paints ; it al«o iinds 
('inployment as a substitute for colophony in the 
manufacture of exploKivc*M. AVhen used tor sizing 
paper, it muist l>e ernulsiluKl with animal glue or 
re<^in soap. The presence of added impurities is 
detected by the formation of a precipit:»te on the 
addition of sulphuric acid to tlio resin in Ix'nzol. 
UormoliU'S (phenol-formaldehyde resins) may 
divided int four classes: Insoluhle in the uisual 
solvents anti nfusihle, c.p., bako'lites ; soluble in 
certain sol veil ts, hut giving a lacquer wliich must 
lie heated to he durable, e.g., bakelite A and B, 
resinite; soluble in alcohol, and giving a usable 
varnish without heating, e.g., isisolin; soluble also 
in fatty oils and other solvents, e.g-, albcrtole. 
The necessary heating of the varnishes prepared 
from th<w condensation products somewhat limits 
their application; they can 1 h' employed as stove 
lacquers or for insulation, hut their price prohibits 
their mse on a larger scale. Issolin is recom- 
mended as a fiuhstitute for spirit-soluble hard 
vcsiii, slH'llac, or Manila (sipal, and in alcoholic 
solution is employi'd for insulating armatures, 
clcctro-magnctsS, and coils.— Ti. A. C. 

Coumarone - re.sin from lov^ ~ temperature tar. 

Uluud and Brener. See III. 

T]nhidimpf€r for varnishes. Shepjiard. See 

XXIII. 


Patents. 


Antimony C(dours [for rubber], 
Roby. Eng. Pat. 138,137, 
16,3a5/18.) 


E. E. 
8.10.18. 


Morris, 

(Appl. 


For tho proptfiration of antimony colours wliioh do 
not blacken during the normal vulcanisation 
ppoceea, solutiona of antimony are treated first 
with alkali-waste liquor (and/or a similar solution 


obtained by boiling a mixture of lime, sulphur, 
and water), to which a soluble thiosulphate mav 
be added, ^ and then with a suitable excess of sul- 
phuric acid (or nitre-cake) or hydrochloric acid, 
whereby sulphur is precipitated with the antimony 
sulphide— W. E. F. P. 

Resinous condensation products of phenol and 

formaldehyde’ Production of . Chem. 

Fabr. K. Albert, and L. Berend, Ambneburg. 
Ger. Pat. 304,384, 15.10.13. Addition to 301,374. 
Formaldehyde or a substance which liberates it 
is treated with mixtures of ni-cucsol or its homo- 
logiies with other phenols in presence or absence 
of condensing agents, but only for such time and 
in such proportions that practically only the meta- 
substitute<l phenols react with the formaldehyde. 
The other phenols are then removed by distillation. 
The process can be carried out with a cresol mix- 
ture which has been specially freed from o-cresol, 
e.g., by fractional distillation, the quantity of 
formaldehyde taken cona'sponding with the pro- 
portion of m-crosol in the mixture. Further 
purification of the still fusible rtviin is effected by 
<liHtilIatiou in vacuo. Alternatively, the condensa- 
tion may he effected with a proportion of formal- 
dehyde adjusted to the quantity of in-cresol and 
the removal of o- and 71 -cresol effe(^ted subse- 
I quently, e g., by sulplionation of the o-compound 
i and separation of the ji-compound by known 
I methods. To avoid too rapid condensation, which 
I leads to the immediate production of infusible 
! products, the mixtures condensed should not ho too 
I rich in 7 n -cresol, and slightly less lormaldehyde 
I than that theoretically re<iuired can taken. A 
I suitable cresol mixture is one containing 60 —60% 
i of the w-<‘om pound. — 11. J. H. 

! Drier. Farbenfabr. vorm. F. Bayer und Co., 
i Ijcverkuscn. Gcr. Pat. 305,602, 2.9.1( . 

I The <lricr consists of metallic compounds of 1.3-di- 
j ketom's or 1.3-kcto<*arl)Oxylic acids; for example, 
manganese acetoacetate, cobalt acelyipinacolin, 

I lead acetoacotanilidc, or similar metallic com- 
! pounds of acetyl ace tone, oxalotKotic acid,^ oxalo- 
; acetic esters, di- or tri-henzoylmcthane. The pro- 
j diictij can be used alone or mixed with each otlier 
I or with other known driers. — A. H. P. 

i Resin or varnish; Process for making a . 

; N'crcinigte (’hem. Werko A -G., K. Ludecke, 
j und L. Maml(X?k, Charlottenbiirg. Gcr. Pat. 

; 307,622, 30.9.17. 

I Furfural is treated with a mineral acid and a 
i metal (preferably zinc, hut not an alkali metal) 
i that evolves hydrogen from acids. The product 
differs from furfuryl alcohol mad© by reduction of 
I furfural with sodium amalgam and acetic acid; it 
: is insoluble in water, hut soluble in alcohol and 
chloroform, and can be used in the varnish 
' industry mixed with other substances in a .suitable 
solvent. — A. R. P. 

' Varnish; Preparniion of a from indene. M. 

Claasz, Munich. Gcr. Pat. 310,783, 19.2.18. 

! Indene is condensed with formaldehyde in the 
j presence of mineral acids, whereby a colourless 
j balsam is obtained wliicli is liquid when warm and 
1 gumi.iy when eold, and which dries on exposure to 
; the nir. — A. R. R. 


XIV.-INDIA-RUBBER: GUTTA-PERCHA. 

Ruhher obtained by coagulation of latcj'; Resi.stance 

of . V. Henri. Caoutchouc et Gutta-Percha, 

1920, 17. 10196—10202. 

By coagulating latex with sulphuric acid in the 
presence of phenol it is possible to obtain sheets or 

D 2 
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raw rubber of surprising strength and elasticity, 
the breaking strength being 190 grms. per sq. mm. 
and the permanent set small. After heating for 
20 minutes at 100° C. the extensibility and perma- 
nent set are greater but the breaking strength is 
unaffected ; heating for 4 hours at 110° C., however, 
causes the rubber to become very weak and plastic. 

If strips of the rubber are vulcanised in a sulphur 
bath at 135° — 140° C., a very elastic i>roduct is 
obtained with a breaking strength of 66G grms. per 
sq. mm.— D. K. T. 

Patents. 

Heat-resisting [rubber] j)acking. J. Stromeyer, j 
Philadelphia. Pa. IT.6. Pat. 1,330,148, 10.2.20. 
Appl., 15.3.17. 

Thk material con.sists of finely-divided magnesite j 
incorporJit^Kl in a vuh*ani.sod rubber compound. ] 

— B. M. V. 

Antimoni/ colours. Kng. Pat. 138,137. See XIIT. i 

XV.- LEATHER; BONE; HORN; CLUE. | 

Tannins. III. (Jhlorogenic acid, the {annin-like i 
constituent of coffee. K. Freudenberg. Ber., j 
1920, 53, 232—239. i 

According to Gorter (see this J., 1908, 242, 464; 
1910, 587; 1911, 235) eiilorogenic acid is formed by | 
the loss of a moleciule of water from two molecules i 
of hemichlorogonic acid. This view is not readily i 
reconciletl with its fis.sion by penicillium and mucor ■ 
varieties or, a.s in now shown, by tunnase into 
caffeic and (piinio aci<ls. Further, eiilorogenic acid, 
which Gorter considered to anhydrous, contains 
0’5 H,(), thu.s aci'ounting for tbo different'e between 
it and the hypothetical hemichlorogenic acid. 
Chlorogenic acid is simjily a depsido of caffeic and 
quinic acid.s, the carboxy group of the former l>eing 
united to one of the hydroxy groups of the latter 
as indicaU'd by the formula, 

C,H,(OH)/CH:CHCOOC.H.(OH)/CO,H. 

(See further J. Chem. Soc,, Apr., 1920.) — H. IV. 

Casein in glue making: Influence of the method of 

manufacture on the use of . S. Butterman. 

J. Ind. Eng. Chem., 1920, 12, 141—144. 

To obtain good results in the manufacture of water- 
resistant glue from ca.s<‘in (.see this J., 1919, 732 a), 
variations in the proportions of the ingre<lients are 
neco.ssary in using caseins of different origin. 
Analyses of a large number of samples of casein 
manufactured in various ways showed that the ash 
content was the chief variant, and exiierirnents 
were carried out to determine the effect of the a.sh 
content on the amount of water required to make 
casein glues of .similar eonsistency. 100 — 200 grms, 
of dry, powdered casein was mixed with x parts of 
water, and after soaking for a few minute.s a 
quantity of a suspension of lime (one part of 
hydrated lime U) six of water) was stirred in to 
give 15% of lime on the weight of ca.sein. A 
quantity of .sodium .silieato of sp. gr. 1’4, equal to 
0*7 of the weight of casein, wa.s then adderl and the 
mixture stirred vigorously. It was found that the 
ash content plotted against the ratio of the total 
water used txj the casein gave a graph repres4^nted 
by an equation of the ty{)e, y-mx^ c. It is thus 
pOBWiblc to plot a grajih for any < aU'iii glue formula 
from which the neccs.sary variation in water con- 
tent can be determined according to the a.sh content | 
of the casein to be used. The author describes 
briefly various methorl.s used in the manufacture ; 
of casein. — 8. 8. A. 

Gelatin; Liquefaction of by salts. T. R. Briggs ' 

and E. M. C. Hieber. J. Phys. Chem., 1920, 24, i 
74-75. ; 

goLurtoNt of 5% gelatin in 33% potassium chloride 


solution set in 30 mins, at 19° Q. ; in similar solu- 
tions of magnesium chloride or ammonium chloride 
the solutions set in 24 hours^ but in solutions of 
zinc chloride, potassium thiocyanate, potassium 
nitrate, or ammonium nitrate they do not set in 36 
hours. Tlie salt may be removed from the last 
group by dialysis and the gelatin then sets. The 
process of liquefaction and gclatinisation by salts is 
strictly reversible.— J . F S. 

Electrolytes; renrtralion of — — into gels. I. Pene- 
tration of sodium chloride into gels of agar-agar 
confaihing silver nitrate. \V. StiKs. Biochem. 
J., 1920, 14, 58—72. 

The ratt? of penetration of sodium chloride into agar 
gels containing silver nitrate is proportional to 
the square root of the time; it is dependent on the 
initial concentration of the sodium chloride, and 
may be expros.sod by the formula V ! t~k log c4 fc' 
where V i.s the penetration, t the time, c the initial 
conoentrntion of the sodium chloride, k a constant 
depending on the nature of the penetrating salt, 
and k' a constant depending on the conc-en {ration 
of the silver nitrate in the gel. (See also J. Chenu 
Soc., Apr., 1920.)— J. F. S. 

Turbidimeter for gelatin. Sheppard. See XXIII. 
Patents, 

Tanning material [froiii sulphite-cellulose waste 
Iges]. W. Mensing, Freiberg. Ger. Pat. 304,349, 
15.2.16. 

A TANNING batli consists of sulphilc-cellulos<? waste 
liquor which has be<ui heated with solid or liquid 
oxidi.sing agents, such ns chlorates, nitrates, per- 
manganates, or chromates. — L. A, C. 

Tanning animal skins; Ertfcess for . Deutsch- 

Koloninle Gcrb- und FarbsLoil'-Gf’S.m.b.ll., Karls- 
ruhe. Ger. Ibit. 305,516, 25.12.15. 

Animal hides are steeped .several times alternately 
in separate baths of a 2 — 5% formaldehyde solution 
and a solution of an ar<)innti<‘ compound which is 
either soluble in wai<'r or forms soluble salts and 
forms a compound with formaldehyde insoluble in 
water, e.g., a 1 — 2% .solution of a-naphtbylaiuiiic 
hydrocliloride, or a 2% solution of resorcinol. The 
resorcinol hath yields a pliable leather of good 
tensile strength. — L. A. 0. 

XVI. SOILS; FERTILISERS. 

riant s; Aefion of chlorine and different vapours on 

. W Guerin and C, Lormand. Cornptes 

rend., 1920, I7U, 401- 403. 

j Most plants maintaincsl for one hour, sometimes 
! two hours, ill an atmosphere containing 1 part in 
; 2(MM) of chlorine, palite (chloromethyl chlorofor- 
I niaUO, bromoacotone, chloropicrin, or mustard gn^ 

; (yjKjrite, diehlorothyl sulphide) resi.st the action of 
, these ga.ses. The plants lose their leaves, but new 
1 ones appear after a more or less prolonged interval, 

! and in the end the plant resumes its normal vegeta- 
I tion. The leaver die by reason of plasinolysis, the 
phenomenon lioing most rapid with chlorine and 
very slow with mustard gas under the experimental 
cGiiditions. — W. G. 

('alrium; /Ihsorption of —• — by the roots of plants 
and its antitoric properties with respect to 
copper, L. Mafjucnne and E. Demoussy. 
Comptcfl rend., 1920, 170, 420—425. 

The antitoxic action of calcium with resp^t to 
copjier is not due to its preventing the penetration 
of this latter metal, ginoe, 4 Bven when present in 
excess, calcium does not hinder the Vibsorption of 
copper by the roots of plants, and its diffusion into 
their aerial organs. Similarly the^resenoe of oopper 
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does not prevent the ftssimilation of calcium, so that 
the poisonous effect of copper is not due to its 
depriving the young plant of one of ite ei^ntial 
nutrients. The antitoxic action of calcium is 
rather physiological in favouring the growth of the 
plant, thus increasing the volume into which the 
copper diffuses and hence, within certain limits, 
preventing any dangerous accumulation of this 
latter metal. — W. G. 

Calcium cyanamidc; Improvement of crude 

[for use as fertiliser]. J. Baumann. Chem.- 
Zeit., 1920, 44, 158—150. 

Crude calcium cyanamide has a number of dis- 
advantages as a nitrogenous fertiliser, and to obtain 
the nitrogen in a more suitable form the author 
suggests a combination of the cyanamide and 
ammonia-soda proce.sses. It is proposed that the 
ammonia for the process should be obtained from 
calcium cyanamide, and that the liquors from the 
smlium bicarbonate, which exmtain, after boiling, 
135 grms. of ammonium chloride and 124 grms. of 
sodium chloride pt'r litre, should Iw^ evaporated to 
< ryHtnllise out ammonium chloride. The ammonia 
is thus recovered as chloride for use as a fertiliser, 
and the lime which would have been used for 
regeneration of the ammonia is used for the manu- 
facture of cyanamide. Alternatively, the ammonia 
could be regenerated in the usual way with lime, 
and the calcium chloride-sodium chloride liquors 
then treated sucHa'ssivcly with ammonia from 
calcium (vanamidc and with carl^m dioxide, 
whereby eidcium carbonate would Ix^ precipitated 
and ammonium chloride could 1 k> crystallised from 
the solution. It is cal(julate<l that by the adoption 
of tiie propo-sed combination of the two processes 
considerable economies would be effected. 
Ammonium chloride has the advantage that it can 
be used for mixed fertilisers. Mixed with super- 
phosphate, it does not affect the solubility of the 
latter nor cause it to become lumpy. Ammonium 
bicarbonate, wliich is quite as good as ammonium 
sulphate as a fertiliser, could also be prc'pared 
simply and (dieaply from calcium cyanamide, but it 
cannot be mixed with superphosphate. — E. H. U. 

Patents. 

Fertiliser. L. T. Buck, Weom.s, Va. U.S. Pat. 

l, 330,369 10.2.20. Appl., 30.9.19. 

A FEJiTiLT8F.il is [)repare(l by adding to fu>h sufficient 
quicklime to ook and desiccate it thoroughly. 

- -W. E. E. P. 

Product from ammonia. Eng. Pat. 131,870. See 

VII. 

XVII. SUGARS; STARCHES; GUMS. 

Sugars; O.nidation of by mercuric acetate in 

presence of ammonia. T. Ingvaldscn and L. 
Bauman. J. Biol. Clieni., 1920, 41, 147—148. 
Df.xtrosf. and galactose are oxidised to gluconic 
and galactonic acids respectively by this jnethod, 
the ammonium salts being isolated in 50% yield. 
Maltose and lactose are also oxidised, but the corre- 
sponding acids have not been isolated. — J. C. D. 

Patents. 

JJecolorisniu-carhons; Process for the regeneration 

of . G. Blardone, New Orleans, La. U.S. 

Pat. 1,327,222, 6.1.20. Appl., 9.7.17. 
Decolorising and deiKlorising carbon is revivified 
by washing with sodium bisulphite. — J. F. B. 

Adhesive paste; Preparation of an . Veredel- 

ung.sges. fiir Nahrungs und Futtermittel 

m. b.H., Bremen. Ger. Pat. 816,636, 28.3.18. 
Straw is boiled with caustic soda, with or without 


pressure, and the solution neutralist with a 
mineral or organic acid, espewally formic or acetic 
acid, or with carbon dioxide in excess. The result- 
ing precipitate is preserved in a half-dried state 
and IS suitable for use as an adhesive with fabrics 
or paper. Salts that produce an insoluble base with 
the soda, such as aluminium sulphate or formate, 
calcium or magnesium chloride, may bo used for 
neutralising, in which case the precipitated 
hydroxide remains mixed with the precipitated 
paste. — ^A. R. P. 


XVIIL-FERMENTATION INDUSTRIES. 

[Barley;] Further experiments on titration in 

stages [applied to ]. A. Reichard. Z. ges. 

Brauw., 1919, 42, 223^-227. (See also this J.f 
1917, 399; 1918, 523 a.) 

A SAMi'LE of barley of pure strain (originally 
propagated from a single ijlant) was divided by 
screening into two fractions containing the small 
and large corns respectively, and the acidities of 
the two fractions were compared by titration in 
stages (loc. cit.), followed by formol titration (cp. 
this J., 1920, 202 a). The titrations were carried out 
on extracts made directly from the ground 
material, and also on extracts made after destruc- 
tion of the enzymes (cj). this J., 1918, 523 a). All 
the acidity values found, referrea to a given weight 
of dry substance, were higher for the small than 
for the large corns. The difference was most 
marked for the acidity representing substances 
acid to pbenolphthalein but not to litmus. As 
these substances consist largely of amino-acids, and 
the latter are required by tbo barley embryo for 
synthetic processes during germination, the 
tively large amounts of them present in small 
corns must tend to accelerate the early stages of 
germination. This would account for the rapid 
boating which has lx>en observed in the case of 
small-iiorned barleys on the malting floors (cp. 
Delbriick, this J., 1902, 66b). — J. H. L. 

Amylolytic action of the ihastase of Aspergillus 
oryzee; Method of tedtng the "riT- „ 
Waksman. J. Arner. Ohom. boc., 1920, 42, 293 
299. 

In connection with the lemoval of size from 
U'xtile goods, the following is a convenient method 
of measuring tho starch-liqucfying power ot 
(‘nzyines. A amount of the enzyme 

solution is adaed to 10 c.c. of a 2% paste 
of raw potato starch which is maintained at 
10° 0., and tlic time required (from 1 to 15 mins,, 
according to tho quantity of eiizyin^ for the 
liquid to b(‘comc clear is ol>served. The deter- 
mination of tho end-point may he facilitated bj 
.‘itaiiiing the starch, preferably with Neutral R^. 
When the stage of hydrolysis corresponding with 
this end-point is Uisted with iodine, it is found to 
he identical with that at which no intense blue 
colour is obtained, but only a deep-brown to faintly 
violet-brown colour or faint blue-violet colour, show- 
ing that all the starch paste has been transformed 
into dextrins. Comparing the starch-liquefying 
powers of malt cnzynies and those obtained from 
Aspergillus oryzee (water extract known com- 
mercial iy as Potyzimo), the first are found to give a 
higher Lintner value, while the second give a higher 
liquefying value. Iffie ratio of the latter to the 
former in the case of malt preparations is 1:4 to 
1 : 5, while in tho case of Aspergillus oryzee enzyme 
it is 1:1 to 1*5:1. — H. W. 

Water; Analysis of brewing . H. Mers. Z. 
ges, Brauw., 1919, 42, 209—210, 219 221, 227 
m, 240—241, 252—264, 263—265. 

Thb author gives working details of a set of known. 
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volumetric methods by which the analysis of waters 
may be carried out rapidly and accurately. Since 
the salts present in waters are usually ionised to the 
extent of 70 — 80%, he recommends that analytical 
results should be stated in terras of ions, expressed 
as millivals per litre, the millival being 1/1000 of 
the grm.-equivalent weight of an ion. This method 
has been adopted officially in Germany in returning ! 
the composition of mineral and potable waters. ■ 

— J . H. L. ! 

Fermentation : Chemistry of alcoholic . Vj. j 

Zerner. Bor., 1920, 53, 825 — 331. i 

An account is given of experiments made in Austria- 
Hungary on the production of glycerol by the i 
Connstein-Liideckc process (thi.s J., 1919, 091 a) ; ; 
some of the conclusions are at variance with those j 
arrived at by Ncuberg and Reinfurth (this J., 1920, i 
76 a). Equivalent amounts of acetaldehyde and ■ 
glycerol are produced in the process, and, in addi- , 
tion, alcohol and carbon dioxide are formed, these : 
^ing the only substances obtained in appreciable I 
amount. Increase in the amount of sodium sul- 
phite increases the yield of glycerol and aldehyde, : 
but more than 38% of glycerol cannot 1x3 obtained. ] 
Sodium sulphite may be replaced by .sodium hydro- ' 
sulphite. Failure to produce glycerol in quantita- ; 
tive amount by sufheiently im-reasing the relative 
proportion of sulphite has been attributed by ; 
Neuberg to dissociation of the aldehyde-bisulphite ; 
compound; this conclusion appears to be un- | 
founded, since with moderaU^ addition of sulphite ; 
the (Hpiivalont amount of glycerol is almost oh- ' 
tained, whilst with very largo additions (which ; 
should have the effect of suppressing the disssocia- j 
tion of the aldeliydo-bisulphite compound) the yield , 
of glycerol sinks to about two-thirds of that theoreti- 
cally possible. The effect seems rather to be attri- | 
butable to the fact that union between aldehyde and ; 
bisulphites is not an instantaneous proceSvS, and that 
a certain amount of opportunity is thus offered for ; 
further de'gradation of the ahlehyde and glycerol : 
to alcohol and carbon dioxide. Neuberg has shown , 
that pyruvic acid ran bo fermented in the presence 
of sulphite, but in his experiments he only used one- , 
eighth to one-quarter of the equivalent amount of ' 
the sulphite; the use of larger proportions shows 
that the bisulphite compound of pyruvic acid is not I 
fermentable, and that neither pyruvic nor glyceric 
acid can constitute the intcriuediat<* stage in the ' 
production of aldehyde during alcoholic fermenta- ; 
tion. When sugar is fermented in the presence of • 
sodium thiosulphate, sulphur is soon precipitated, ; 
hydrogen .sulphide is evolved and, after a time, fer- ' 
mentation ceases; the yield of glycerol, reckoned on 
the sugar actually fermented, is very considerable. 
When the experiments arc repeated with the addi- ; 
tion of sodium sulphite or sodium hiearbonate, j 
reaction proceeds a.s if the thiosulphato were not > 
present. It appears, therefore, that an acid is 
produml during fermentation which decomposes ; 
the thiosidphate according to the equation : — 

Na,S ,( >3 t H X r. NaHS 03 q NaX t S. 

The sulphur is transformed into hydrogen sulphide | 
by the reducing action of the yeast, whilst the j 
s^ium bisulphite conihincs with the aldehyde and j 
thus provides the possibility of a. goo<l yield of i 
glycerol. Fermentation is stopped owing to the j 
production of organic sulphur derivatives which | 
poison the yeast. In the presence of sulphite or j 
carbonate the acid is neutralised by these, and the i 
thiosulphate remains nndocomposed. Generally it | 
may be stated that glycerol and aifctaldehyde pe , 
intermediate products of alcoholic fermentation | 
which are simultaneously formed and, under normal 
circumstances, simultaneously disappear; as a pre- i 
liminary phase an acid must Ik; formed which, j 
however, is not identical with pyruvic acid. During i 
normal fermentation (without sulphite') the moxi- | 
mum amount of aldehyd® appears to be present in ’ 
the middle period of action. — H. W. 


Acetaldehyde; Detection of — in alcoholic /er- 
mentation. C. Neuberg. Woch^. Brau., 1919, 36, 
292. , J. Inst. Brew., 1920, 26, 9^100. 

For the detection of acetaldehyde in fermenting 
liquids, 3 c.c. of the liquid is treated, without fil- 
tration, with 0*5 e.c. of 4% sodium nitroprusside 
solution and 2—3 c.c. of 3% piperidine solution. In 
presence of acetaldehyde, e.y., when fermentation 
IS conducted in presence of calcium sulphite (see 
Ncul)erg and Reinfurth, this J., 1920, 76 a) a deep- 
hluc coloration is produced, whilst no coloration 
a|)pears in liquids fermented under normal condi- 
tions, i.e., in absence of sulphites. — J. H, L. 

fi>uyar-be€t ; Fermentation ej-perifnents iciih . 

W. Hartimuin. Z. TJntcrs. Nahr. Geniissni,, 
1919, 38» 287—200. 

Bektroot sliws wore heated at 70° C. with water, 
or treaU'd with steam for some hours; the liquid 
portion was then drawn oft and siibmitt^ to fer- 
mentation. A bev(‘rage was obtained which resem- 
bled beer hut had a distijut, though not unpleasant, 
taste of hcK'troot. This taste was loss in the 
bevTrage from the steamed hoolroot and was masked 
to a great extent by the addition of hop extract ; it 
is probable that treatment with steam at a high 
temperature would remove the beetroot taste en- 
tirely.— W. P. S. 

Oxalic acid; Formation of hy Asperyillus 

iiiycr. 11. Raistrick and A. B. Clark. Bi(K:hem. 
J., 1919, 13, 329—311. 

The production of oxalic acid by Aspcryillus niyer 
when grown in artificial culture mcxlia containing 
the salts of various organic acids as the sole source 
of carbon has been studied. Good growth of the 
tuiigus and gocal yields of oxalic acid were obtained 
with salts of succinic, fumaric, malic, tartaric, and 
acetic acids. With monobasic C* acids, 0, acids, 
and glycollic and glyoxylic acids there was prac- 
tically no production of oxalic acid, although in 
some eas(,3S growth was satisfactory. These results 
are discussixl, and it is considered that the first 
sU'p in the breakdown of sugar to oxalic acid is 
/l-^-dikctoadipi(; atid. This undorgws hydrolysis 
into acetic and oxalacctio acids, tin' latter on fur- 
ther hydrolysis giving oxalic acid and aictic acid. 
Both molecules of aectic acid ari; then oxidi-ed to 
oxalic acid. — J. C. 1). 

Patents. 

Beer and lorn alcoholic nadt heverayes ; Fi ovess of 

hremniy . C, A. Nowak, St. Louis, Mo. 

II.S. Pat. 1,328,888, 27.1.20. Appl., 13.2.18. 

OuTHOi’UOHPHOHic acid is added to the wort, in pre- 
senee. of yeast, to ptovide nutriment for the latter 
and to decompose (arbonates present in the wort, 
and after fi'rmentation imdaphosjihoric acid is 
added to pn-cipitaU' proteins, which are subse- 
quently removed. — 3. H. L. 

Acetone and butyl alcohol; I'crmeniation process 

for the production of . C. AVcizmann and 

G. A. Harnlvn, London. U.S. Pat. 1.329.214, 
27.1.20. Appl., 27.3.18. 

A 8TERITJHED uiash of amyI{K(‘<)Us matorial is sub- 
jected to the action of moulds possessing strong 
proteolytic pow(*r, and fermented by bacteria of the 
Amylobacter group.— .1. H. L. 


XIXA.-F00DS. 

Gluten; Determination of wet in low-grade 

flours. J. Bouyer. Bull. Soe. Pharm. Bordeaux, 
1919, No. 2. Ann. Chim. Analyt., 1920, 2, 52—54. 
In the analysis of low-grade flours and mixed flours 
it is sometimes impossible to obtain a coherent cake 
of gluten; disintegration during the washing pro- 
cess may, however, be prevented by immersing the 
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cake for a few seconds in ether. The washing and 
kneading ar^ then continued, with further t^reat- 
ment with ether, if necessary .—W. P. S. . 

Caseinoyen; Composition of — , and method for 

preparing esters of amino-ucids, ¥. W. Foreman. 
Biochein. J., 1919, 13, 378—397. 

The amino-acids obtained by the acid hydrolysis of 
a protein may bo converted into the ethyl esters by 
the action of gaseous hydrogen chloride and alcohol 
on the dry lead salts. The process is superior to 
that usually employed in that there is much less loss 
during the manipulations which th<'i mixture of 
esti'rs undergo prior to fractional distillation. The 
amino-acid content of caseinogen is considered, 
and it is shown that some 97'36 v of the molecule 
is now accounted for. (See further J. Chem, Soc., 
Apr., 1920.)— J. C. I). 

t'ocoa [cacao] butter; Diyesiibiliij/ of . ,1. A. 

(iardner and F. W. Fox. Biochein .1., 1919, 13, 
;k)8--377. 

Cacao butter is rather less digestible than butter, 
and beyond a slight laxative action no undesirable 
physiological effects were observed to follow tho ad- 
ministration of considerable quantities of the fat. 

— J. C. D. 

Jieans; UyUrocjjanic acid content of 1‘hoseoliis 
III nut us • - — . H. Liihrig. Chem.-Zeit., 1920, 

44, 166—167. 

Foa the determination of hydrocyanic acid in 
cyanogenetic la'ans it is recommended that 50 grins, 
of the beans be steeped in water for about 18 hrs., 
then ground to a tliin paste, acidified with tartaric 
acid, and steam distilkxl in an atmosphere of carbon 
dioxide; the distillate, amounting to about 400 c.c., 
is cdlect<*d in a receiver centaining dilute silver 
nitrate solution. 'I’he precipitate formed consisUs of 
silver cyanide, silver sulphide, <'tc. Ammonia is 
added and the mixture wanned until tho silver 
cyanide has di.ssolvcil, the solution filteud, and the 
liltrato aeidified slightly with iiitrie aeul. Afku* 
18 hrs. the silver eyanido is eollected, washed, 
dried, ignited, and tlic resulting metallie silver 
irciglud. Nine sainfiles of P/iuscohis lunafus iK'ans 
examined yielded from 5‘1 to 23'1 mgrnn. of hydro- 
cyanic acid per 100 grins. Treatment with emulsin 
previous to distillation did not appreeiahly increase 
the yield oi hydrocyanic acid. When the lu'aii.s had 
la on wa.slud and boiled (cooked) tlu^ consumption 
of three quantities of 20() grins, each tlid not pro- 
<luco any poisonous symptoms, (See also fluignard, 
this J., 1916, 1174.)-'-\V. P. S. 

i^ianogenesis in Sudan grass. Modifiiation of the 
Francis-Connrlt method, of determining hydro- 
ci/anic arid. P. Menaul and C. T. Dowell. J. 
Agric. Res., 1920, 18, 447—450. 

The amount of hydroeyauic acid in Sudan gross has 
Ikm'U determineei. The colorimetric method of 
Francis and Connell (J. Amer. Chem. Soc., 1913, 
35, 1624) for the determination of hydrocyanic acid 
hii« lieen improved, as follows : The distillate con- 
taining tlm hydrocyanic acid is evaporated with 
1 c.c. of concentrated yellow amnioniuiii snljdiido at 
170° C. The residue is hoatcel to 130° C., elissolved 
in 10 c.c. of warm wat r acidified with hydrochloric 
acid, and calcium chloride solution neleRd, drop by 
drop, till tin? sulphide ceases to form; then 10% 
ferric chloride solution is added until tho rod colour 
produced is p<'rmanent. The solution is filtered 
and 6 c.c. of ferric chloride solution added to the 
filtrate. By heating at 130° C. colloidal sulphur is 
prevented from passing into solution again, and 
the second addition of ferric chloride produces tho 
maximum intensity of coloui'. A standard solution 


of hydrocyanic acid is prepared from a solution of 
potassium cyanide in a similar manner, and the 
two solutions are compared in a Bock-Benedict 
colorimeter (this J., 1918, 608 a).— J. H. J. 

rifamines; Fat-soluble and icater-solvhle 

present in green %)lafit tissues. H. Steenhock 
and Fi. G. Gross. J. Biol. Chem., 1920, 41, 149— 

1 162. 

j Clover, spinach, alfalfa (lucenu*), lettiue, cabbage, 
and chard contain fat-solublo A. Lettuce and cab- 
bage are not as rich in this factor a.s the other 
plants, which is in accordance with the theory that 
this accessory factor is associated with certain 
I yellow plant pigments. The water-.soluble vitamine 
I is present in alfalfa, clover, and cabbage in approxi- 
; mately the same amount. — J. C. D. 

i Fat-soluble vitamine; Thermostability of ^ in 

i plant materials. H. Skenbock and P. W. Bout- 
j well. J. Biol. Chem., 1920, 41, 163—171. 

' Heating yellow mai/x^, chard, carrots, sweet pota- 
i toes, or squash for three hours in an autoclave at 
i 15 lb. pressure caused no appreciable destruction of 
i the fat-soluhle factor. The process of ensilage was 
' also without deleterious action. It is concluded 
i that in plant tissues the factor is comparatively 
i thermostable. — J. C. D. 

' Maize silage: Itole of pentose-fennenting bacteria 

! in production of . AV. II. Peterson and E. B. 

Fred. J. Biol. Chem., 1920, 41, 181—186. 

' Pentose-fekmknting bacteria are capable of bring- 
■ ing about decided changes in raw or in sterilised 
! maize tissue. Jn sterilised silage these organisms 
' develop rapidly and produce acetic aci(L lactic acid, 

: ethyl alcohol, and carbon dioxide. — J. C. D. 

i'hlinine; Kstimotion of in feeds, fcrces, and 

! urine. J. 0. Halverson and E. B. Wells. J. 

I Biol. Chem., 1920, 41, 205— 208. 

I The official metliod of the Association of Official 
! Agricultural Chemists (F.8.A.) is modified in that 
j the complete washing out of the silver chloride pre- 
i eipitale is eliminated. Instead, an aliquot portion 
of the direct filtrate is titrated with ammonium 
I thiocyanate. The solutions employed are O’OSN in 
strength. — J. C. D. 

; ('hloiogenie arid. Freqdenberg. 6’cc XV. 


Patents. 

Drying and thickening lieiuids [r.p. milk'] by means 
of compressed air and heated iiir or gases. L, 
Gallaiul, Berlin-Wilmersdorf. Ger. Pat. 310,192, 
21.10.17. 

The liquid is sprayed in either ii vertical, hori- 
zontal. or sloping direction towards a vertical cur- 
rent of compressed air, care l>oing taken to prevent 
it entering the nozzle of tho air pipe. The process 
is KptM'ially applicable to the drying of milk, blood, 
emulsions, etc.— W. J. W. 

Milk and cream; Method of ascertaining the quan- 

iity of fat in . H. M. Hdvbcrg, Frederiks- 

Ix'rg, Denmark. F.S. Pat. 1>29,183, 27.1.20. 
Appi., 2.4.19. 

A MIXTURE of 97 parts by volume of the milk, 3*4 
parts of an aqueous .solution of potassium .sodium 
tartrate and s<,xlium hydroxide, and 0’6 part of iso- 
butyl alcohol, containetl in a butyrometcr glass, is 
kept for 15—20 mins, in a water hath at 60° — 
70° C., and tho quantity of fat is then read off 
directly.— J. H. L. 
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XIXB.-WATEB POWFICATION; 
SAWITATION. 

Water-Hoffenmo process; Lime-soda — — . M. R. 

Herrle and F. M. Gleeson. Cheni. and Atot. 
Eng., 1920, 22, 269—272. 

The effect of insufficient, correct, and oxccs.sive 
additions of lime and soda ash have l>ecn experi- 
mentally determined. A water of 20° hardness (c.c. 
standard soap solution) was rcsiuced to 7° hardness 
by the addition of lime alone, and to 11° liardness by 
soda alone. Correct additions of iimo and soda to- 
gether reduced the hardness to a minimum value of 
0-5°.— C. A. K. 

Itivers and sf reoms; Self-pin ificnf ion of . 

A. E. Cooper, E. A ('ooper, and J. A. Howard. 
Bioehern. J., 1919, 13, ;M5--367. 

Fully aerated sewage effluents and polluted river 
waters may contain considerahly le.ss dissolved 
oxygen than distilled water under the same experi- 
mental conditions. Tiie low results apiHuir to be due 
to various factors, and cannot he prevented by any 
method so far employed. .Vs, however, the oxygtui 
content is still tlu^ same after tiv(‘ days’ incubation 
and 8ubse<|ucnt aeration, there seems to be no appre- 
ciable error in Winkler’s dissolved oxygen absorp- 
tion test us modified by llideal and Stewart 
(this J., 1901, 841). The oxidation of the con- 
Btituents of sewage proceeds much more slowly 
at 10° C. than at tlu* standard temperature of IS'IC. 
and it is important to adhere to a standard tem- 
perature for the test. Dilution appears to have 
comparatively little inHuenee on the rate of oxida- 
tion of constituents of sewage, but the rate may 
bo very different in waters of different geological 
sources. Mud from unpolluted rivers contains a 
considerable amount of oxidisable matter, and may 
have a de-oxygenatiug effect upon the water. In 
the standardisation of sewage effluents the river- 
water into which the effluent is actually discharged 
roust bo u.sed for dilution in Winkler’s dissolved 
oxygen absorption test The oxidation by per- 
manganate, or Tidy te>t, does not appear to be 
affected by the f)re>enc4' of water from different 
geological sources. — J. C. i). 

Cresols and cresol soajt substitutes ; Disinfertanl 

properties of . K. Hailer. Arhb. Heichs- 

Gesundh.-Amt, 1919, 31, .“>.56—576. Chem. Zentr.. 
1920, 91, II., 111. 

The disinfectant properties of cresol are diminished 
in alkaline solution. Sudi solutions are ineffective 
with Htaphytococcus. hut on the other hand they 
are active to typhu - bacilli, and with B. roll they 
are not inferior to cresol soap solution. The alka- 
line cresol solutions are therefore suitable for u.sv 
in hospitals etc.; they also have the advantage 
of cheapness. A mixture of 4(|ual parts of 2.5 - 
sodium hydroxide and . m soI diluted with 20 times 
its volume of water givcM the best results. — W. J, W. 

Poisoning by sodium fliionde. ValltV*. *SVr VI f. 

Brewing water. Liters, See XVIII. 

Dichloroethyl sulphide. Vahlick and others. 

See XX. 

Daik.vt. 

Befuse destructor fuvnoces. Brediot, Paris. 

Eng. Pat. 133,297, 10.9.19. (Appl. 22,274/19.) 
Int. Conv.^ 30.9.18. 

Mateeial to be treated is delivered into the com- 
bustion chamber on to a bridge, whereon it i.s drietl 
by hot gases from the furnace which pass aJljove and 
below. It is delivered from the bridge on to the 
grate. The walls of the fuiiiace immediately above 
the grate are inclined oiftwards from above down- 
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I wards to facilitate discharge of the olihker and 
I slag, and a conduit is formed in the wells through 
I which the air supply for the furnace is pa^ed to 
1 preheat it. The air passes from this conduit into * 
; the hollow grate, which is formed in two sections 
: adapted to rock on horizontal trunnions. The air 
1 ia admitted to tlio charge from the hollow grate 
through perforations, which are made tapering in 
cross-section. When the burning of the charge is 
• complete the two halves of the grate are opened 
downwards simultaneously by means of a lever. 
The asli-pit is connected by a pipe to the combustion 
space of the furnace so that hot gas from the clinker 
and slag passes into the furnace. The furnace may 
I bo us(h 1 for the combustion of low-grade fuel such 
j as turf and the like. — W. F. F. 


XX.-0R6ANIC PRODUCTS: MEDICINAL 
SUBSTANCES: ESSENTIAL OILS. 

Digitalis substances. H. Kiliani. Ber., 1920, 53, 

2 10 2-50. (See also this J., 1919, 477 a.) 

An account is given of some of the properties and 
reactions of digitali^enin, digitogenic acid, and 
digitoxigenin. (Sec J, Chem. Soc., Apr., 1920.) 

- H. W. 

(Bycogen; Colorimetric detenninotion of . K. 

Thieulin. .1. Pharm. Chim., 1920, 21, 91“ 93. 

The method tlcpciuls on the red-browu coloration 
produced wlien glycogen is treated witli iodine; the 
intensity of the coloration is proportional to the 
amount of glycogen present. Two c.c. of the 
neutralisc'd glycogen solution, containing from O'Oo 
to (V2;', of the substance, is treated with 2 drops of 
iodine solution (iodine, 1, potassium iodide, 2 grms., 
water, 20 c.c.), and the coloration is compared with 
that of standards containing known amounts of 
glycogen. It is imiiortant tliat T drop of iodim* 
.solution he u.sed i>er c.c. of test solution or standard 
solution. \y. P, S. 

CarrnerdI: /'’c.v/n/i of soilium p-cjjmenesulphomtte 

v'ilh st}dium hydiojdde for the productiini of . 

H. 1) Gibbs and M. Phillips. J. Ind. fiiig. 
Chem., 1920, 12, 14-T-M9. 

By fusing a mixture of sodium p-cymeneaulphonate 
and sodium hydroxide in the tlu-oretiiail proportions 
(l!2 mols.) at varioufi temperatures for different 
p(*ricKls, it was found that the best temperature 
and lime arc 350° C. and 6 hours respectively, 
a yield of 7 IT of the tlieoretieal lieing ob- 
tained under tlu'so conditions. Trials with vary- 
ing amounts of sodium hydroxide show<;d a maxi- 
mum yield witli a proportion of 2’2 mols. jier 1 mol. 
of the sulphonate. When water is added to a melt 
to obtain a more fluid fusion the time must he 
increa.secl, and higher temperatures may bo em- 
ployed witiiout deleterious (Tfect. The results 
demonstrate tlie advantages of conducting the 
fu.sion in an autoclave as (ompared with the use of 
an open pot. — S. 8. A. 

p-Dimefk ylam i nobe nz(ddch yde ; Preparation of 

. T. IngvaldHOU ami L. Bauman. J. Biol. 

Chem., 1920, 41, 145—146. 

Smuht iiKKlifieations of the process descTibc-d by 
Cllmann and Frev (Ber., 1904, 37, 855) are used. 

~J. C. D. 

t'rea; Schiff's reaction for the detection of — 

D. Ganassini. Boll. Chim. Farm,, 1920, 59, 3 — 5. 
Schiff’s colour reaction for the detection of urea 
by means of furfural (Gazz. Chim. Ital., 1877, 7, 
348) is given only if the latter contains acetone as 
j impurity. The reaction is given also by allantoin, 

I biuret, and urethane, the colour tending to violet 
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irith the last compound. It is render^ Tory sensi- 
tive as follows: A drop of the liquid to be i^ted 
is placed on a microscope slide together with a 
drop of concentrated nitric acid: in presence of 
urea, colourless overlapping rhomoio or heixagonal 
crystals of the nitrate separate. When expos^ to 
the vapours from a mixture of equal parts of 
furfural and acetone the crystalline residue, if it is 
urea nitrate, becomes coloured more or less intense 
redd ish-vi ole t, while under the microscope the 
crystals are seen to be undergoing solution and to 
he surrounded by a pink halo. — T. H. P. 

Olyo^'al; Preparation of hy the action of ozone 

on acetylene. A. Wohl and K. Braunig. Chern.- 
Zoit., 1920, 44, 157. 

InteR-Action of ozone and acciylcne prococd.s 
smoothly when the gases are suitably diluted with 
air and a certain amount of water is present, a 
mixture of glyoxal and formic acid being formed. 
By spraying water into the reaction vessel an 
aqueous solution is obtained containing 1*5 to 2*0/' 
of glyoxal, and stronger concentrations can bo 
obtained by using thi.s solution for spraying instead 
of water. By convorting tluj glyoxal into its hi- > 
suIphiU^* compound and acting on this with aniline, , 
the anilide of anilidoaccLic acid is obtained w'hich i 
(•an be usc'd for the preparation of indigo, avoiding ' 
the aeeti(" and c.hloroacotic acid stages. AlU^rna- 
tivoly, the glyoxal may lx; converted into glycollic i 
acid or glycol. The original glyoxal solution eon- ; 
tains nitric acid, formed by the action of ozone ; 
on the air, and this must be muitralised with cal- : 
ciuiu carbonate before the solution is concentrated 
by evaporation, — K. H. H. ' 

PicliJoi IX tltyl suliihidc [tniisiard (ias'\; Jfetennina- ■ 

tion of in air. Al, Yablick, (jI. St. J. Perrott, ' 

and N. It. Furman. J. Ariier. Clicm. Soc., 1920, ■ 
42, 2(36- 271. 

A soiA’TiON of S('l(‘nious acid in sulphuric acid (111) 
is reduced by traces of dichlonx^thyi sulphide giving ; 
an orange-red suspension of sc'lcnium ; the presence 
of about 0'(X)5 mgrni, of dichloroelhyl sulphide can 
be detected in this manner. The estimation of the 
vapour in air is effcctod hy bubbling rbe mixture 
through a, .suitable absorbent, such as a 1% solution 
of seleniu u dioxide in water, and adding 10 o.c. 
of a .soluti )i! of selenious arid in sulphuric acid of 
such couceiii f ntion that a ! ’< solution of selenious 
acid in 111 sulphuric acid is finally obtained. The 
.solution is then heaU‘d for 10 minuU^s at 85° C. 
(±^o c ) cooled, and the strength estimated hy 
ncplieloiiH'tric comirarison with standard solutions 
prepared from weighed quantities of tire reagents. 
Amounts of substance between O'l mgrni. and 0*01 
nigriu. can be determined with a maximum error of 
0-0()5 lugrm. The selenious reagent is not speeifii; 
for mustard gas; arsine and the substituted ar.sines 
and st'veral other toxic ga.ses react with it vigor- 
oiislv. (Se<‘ further. .1. Cliem. Soc., Apr., 1920.) 

- H. W. 


Acetoaceticr acid and its esters; Formation of jS- 

methylumbelliferone as a reaction of . V. 

Arreguiue and E. D. Garcia. Ann. Chim.. 
Analyt., 1920, 2, 36—41. 

When 2 c.c. of concentrated hydrochloric acid con- 
taining a small quantity of aoetoacotic acid is boiled » 
for a few mins, with the addition of 0*1 grm. of 
resorcinol, condensation occurs with the formation 
of /i-mcthlylumbelliferono; the latter, after the 
mixture has been cooled and diluted, yields an in- 
tense blue fluorescence on the addition of a slight 
i excess, of ammonia. The reaction is not given by 
! acetone or by /J-hydroxybutric acid ; it will detect as 
: little as O'OfioOl grm. of acetoacotic acid in 6 c.c. of , 
urine. — W. P. S. 

Oryanic chemical reagents . V. Preparation of 
alkyl and alkylene bromides. O. Kamm and C. S. 
Marvel. J. Amor. Chein. Soc., 1920, 42, 299—309. 

Jn the preparation of n-butyl bromide from the 
corresponding alcohol by means of hydrobromio 
acid, addition of sulphuric acid to the reaction mix- 
ture is of greater value than an increase in the 
quantity of hydrohroiuic acid. The Norris-Bodroux 
luciluxl (this J., 1915, 247 ; 1916, 652) for preparing 
priniiiry alkyl bromides has h(*en modified in the 
following manner. The alcohol is treated with a 
25% exetiss of liydrohromic acid together with some 
concentrated .siiiphuric acid. The mixture is heated 
under a reflux condenser, and the bromide is subse- 
quently removed by diri'ct distillation. The pro- 
(•(‘durc is varied somewhat at cording to the physical 
and (;hemical pro{K‘rtics of the alcohol used or of 
the bromide formed. For example, in the pre- 
paration of ethyl and allyl bromides the mixture 
is not heated under a reflux condenser because of 
the volatility of the former compound and the 
(;hoinical activity of the lait(T; in the preparation 
of isoamyl bromide a somewhat smaller proportion 
of sulphuric acid is used in order to avoief charring; 
halides of high molecular weight, because of their 
iiigli boiling points, are separated from the reaction 
mixture mechanically instead of by distillation. 
Detailed directions are given for the preparation 
of the following compounds, the corresponding 
yields being cricloscKl within brackets; n-butyl 
bromide, b.pt. 101°— 104° C. (95—97%); isoamyl 
bromide, b.pt. 116°- 120° C. (88 — 90%); tri- 
inethyleno bromide, b.pt. 162° — 165° C. (88—96%); 
trimethylene chlorohromide, b.pt. 142° — 146° C. 
(89%); ethyl bromide, b.pt. 38° — 10° C. (90 — 95%); 
ally! bromide, b.pt. ,69° — 72° C. (92 — 96%); 
7i-octvl bromide, b.pt. 196° — 200° C. (91%) : lauryl 
bromide, b.pt. 175°— 180° C. at 45 mm. (91%). The 
hydrobromic acid is prepared by tlio reduction of 
bromine^ by sulphur dioxide (Bodroux, this J., 1915, 
247); the mixture may be utilised directly without 
preliminary distillation, the necessary additional 
quantity of sulphuric acid l)eing adde<l as concen- 
trated acid. Mixtures of constant-boiling hydro- 
chloric and hydrobromic acids (such as are obtained 
when alkyl bromides are used with aluminium 
cldorido in Friedel-Crafts syntheses) may be readily 
Mqrarated by fraelional distillation. — H. AV. 


Pe.ramelhyhneletraminc ; Process for making ■ — . 

W, Ilerzog. Z. angew. Choin., 1920, 33, 48. 
Commercial ammonium carbonate is dissolved in 
40% formaldehyde solution, the reaction taking 
place readily without apyliention of heat and with 
brisk ovoliition of carbon dioxide. The solution is 
evaporated to dryness on a water bath under 
reduced pressure, and the residue, is sublimed in 
x'acuo or recrystallisod from absolute alcohol. To 
compensate for its variable composition the amount 
of ammonium carbonate taken should be about 
10% in excess of the theoretical quantity. The 
yield of hexamethylenotetratnine is about 06% of 
the theoretical amount. — ^W. J. W. 


Organic chemical reagenls. 17, Peagents jrom 
n-hufyl alcohol. R. Adams and C. S. Marvel. J. 
Amor. Chem. 8oc., 1920, 42, 310—320. 


-l.iTCL alcohol may be used for preparing n-amyl 
erivatives nn'd n-caproic acid and its derivatives. 
)e tailed instructions are given for the pre- 
•aration of the following substances, the yields 
leing placed within brackets, ri-Butyf bromide 
preceding abstrac ; n-butyl cyanide, b.pt. 138°— 
41° C. (75—80%); n-valeric acid, b.pt. 183°— 
86° C. (81%); ethyl n-vnlerate, b.pt. 142°— 146° C, 
85 — 90%); n-amylamine, b. pt. 102°— 105° C. (57— 
IB%); ».arayl alcohol (56-61%); ethyl w-butyl- 
nnionato^ b.pt. 144° — 146° C. at 40 mm., 1186° — 
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240*=* C. at atmospheric pressure (89— 92p; n- 
caproic acid, b.pt. 200°-206° C. (74%); 
caproic acid, b.pt. 1480—153® C. at 30 mm. (71 /c); 
a-aminocaproic acid (65%). — H. W. 

Avmonium tctrornlate^ n prodvrt of ihr deeoin^ 
position of iaoamyl nitrite. H. Sandqvist and 
E. Mohlin. Ber., 1920, 53, 171—173. 

A CRYSTALLINE deposit, needles or rods, m.pt. 

1 29- 50— 130-50 Q (deconip.), from tho sides ot a 
bottle containing commercial amyl nitrite whici 
had becorao extensively decomposed, was iound to 
consist of ammonium tetroxalate. Crystals formed 
under similar circumstances 
by Bddtgcr (Bull. Soc. Chim., lOlo, [4J, y, 371) 
Who, houover, overlooked the nitrogen content and 
erroneously considered them to be methanetetra- 
carboxylic a<‘id. — H. W. 

Acetone; Atialysis of 

L E. Goodwin. J. Amer. Chein. Soc., 1J20, 42, 

3li— 45. 

Mb^» 3 Incf.r ’8 inethcKl for the determination of 
acetone (tliis J., 18S9, 138) under proper eonditioim 
gives accurate and concordant results Allowing 
the solutions to stand, the metho<l of shaking and 
adding the iodine solution, an exc'ess of acid, ami 
dilution have no effect on the results, il metlijl 
and ethyl alcohols are present they use* up a certain 
amount of iodine. — J. E. S. 

Ethylene; yitration of . H. A\ ieland and K. 

Sakellarios. Ber., 19-20, 53, 201 210, 

The action of a nitrating acid consisting of 1 part 
by weight of nitric acid of sp. gr. 1*4 and 2 parts o 
sulphuric acid containing 20, SO3 on ethylene at 
Qo C. leads to the production of glycol diniUate, 
b.pt. 105-50 Q 19 mm., sp gr. 1-433 at t-, 
and iQ-nitroethvl nitrate, colourless poi.sonous oil. 
b.pt. 1200— 1220 c. at 17 mm.,sp. gr. riCHat 18 ( . 
y^-Nitroethyl alcohol prepared by th<‘ action ot sily4'r 
nitrate on othyleneiodliydrin is contaminated witli 
glycol mononitrite and glycol. Tho purificHl ^dcohoj 
is a colourle.ss, odourless liquid, h. pt. 103 C . at 1 t o 
mm., sp. gr. T309 at KW C. (Sec further, J. 
Chem. Soc., Apr., 1920.) — H. AV. 

Mercury in organic combination; Metluxl of deter- 
mining by means 0/ znic filings. M. branvois. 

J. Pharm. Chim., 1920, 21, 85 91. 

The method, as dcserilied previously (this J., 1918, 
445, 609 a) may be applied to organic mercury (im- 
pounds. The sukstaiice is dis,solved by heating 
with alcohol, and the solution then treateji with 
hydrochloric acid and zinc filings under the con- 
ditions given; the addition of pota.ssium iodide is 
omitted. With compounds winch are iiisolublo in 
alcohol the rcsluction with zinc may be carried out 
in sodium hxlroxide solution to which poia.ssiuni 
iodide is ad<bxl ; residual zinc is then dissolved m 
hydrochloric acid — . P. 8. 

Oxalic arid. Raistrick and Clark. See XVllT. 
Esters of amino-arids. Foreman. .Sec MX a. 


Patents. 


. S. Hagino, 

1.37,6^3, 24.3.19. 


^ohacco; Treatment of inferior 

Tokyo, Japan. Eng. Put. 

(Appl. 7838/19.) 

'hk quality of inferior tobacco is improve(j by 
loLteni’ng the leaves with a niixture of the foil ow- 
ng liquids: an extract made by boiling resin with 
odium chloride solution, an extrac^t made by Imil- 
tiK pine bark with sodium bicarbonate solution, 
n^ a solution of an organic salt of iron (prepared, 
or^example, by digesting iron oxide 


Acetic anhydride; Manufacture of — . F.JP. 

Leach, and The United Alkali Co., ' 
pool. feng. Pat. 137,701, 4.4.19. (Appl. 8552/19.) 

Acetic anhydride is produced in a continuous pro- 
cess bv the interaction of anhydrous sodium aceUte 
and carbonyl chloride, acexirding to ™-f9uation, 

2CU,CO,Na+C()Cl,.^(CH,CO)J)4 CC),+2NaCl. The 
reaction is started by suspending s^ium acetate in 
acetic anhydride and adding alternately, with 
cooling, carbonyl chloride and ftt^t‘t.ate| 

kcs'ping tho latter in slight excess until the desiunl 
quantities have l)cen mixed. A portion of the 
mixture is then run off into a still 
anhydride di.siilled otf in a vacuum, f esh 

quantities of sodium acetate and carbonyl 
are added to tho mixture remaining in the reaction 
vessel. — G. F. M. 

Iodine, duxtiiuj powder and for 

sanio. N. Siilzlxirger, New \ork, l-.S. rat. 

I 1,329,148, 27.1.20. Appl., 14.10. lo. 

i An antiseptic dusting iiowder is made by Ireating 
i boric acid with a solution of iodine in a siidable 
! solvent and then evaporating the solvent.— -1. H. 

i Aromatic amines; Vrodurtion 0 / — 1^- 
! l^farks, Ixmdon. From E. I. dii Pont do Xomours 
and Co., Wilmington, Del., 

1 138,372,18.7.17. (Appl. 10,374/D .) 

i UNsriiaTiTi-TED poly-arylaminos arc formed by 
i heating at about 300® C. unsnhstitutcd monoaivl 
I amines in the presence of 0-r5— 3,o of a ‘ 

I tainii.g a halogen, such as an 
i ferrous cldoridcq magnesium 

hroriio-benzene, aniline hydrochloride, etc. . 

i action is facilitated by the presence ot J J ’ ^ 
j than 2 of water. For example, aniliiu‘ - 
! with 1 of ferric chloride tor 48 hours at 300 C. 

! in an autoclave provided with a vertical column 
I liavim2 .'I relraso valve at its apex, through which 
I tho ammonia is ri'inovcd from time to time Tim 
! reaction product is fractionated, the lowi 1 li.n- 
tions lx4ng returned to the autoclave for it- 
' di^mstion, whilst the fraction boiling abo\c 300 C. 

: consists mainly of diphenylamine, and a tarry 
residue remains behind in the still. - x . .'i. 

Mono- and di-lU ydrojajefh yhiminobenzo'^^^ 

‘ Manufadnre of - Soc ^ Jo 

Rhone. Paris. Eng. Pat. 1-^S,.>.)2, dO.o.l. . 
(Appl. 13,700/19.) Jut. Conv., 20.6. is. 

i Mono- and di-d-hvdroxyethylaminobenzoic csteis 
! are obtained by heating to Umiperatures vaiying 
j Irom 50® to 110® C. a mixtun‘ ot ethylene oxide 
i (1—2 mols.) and an aminobmizoic ester (1 mol.), 
j The reaction can Ik; accelerated by the addition of 
j .‘.-mall quantities of water or ethyl alcohol. 

' Thus ctlivl (i - hvdroxvethyl - p - aminobonzoatc. 

' OH CH,.CH..NHC;H,.C(),C,H,, a (olouiless, crys- 
, tallino substance, rn.pt. 63® C , is priiduced by heat 
ing for several hours in a closed vessel at oO t . 

' equimobmular proportions of 

. ethvi 2>-aminolsMizoate ; whilst if under simil. 

; (onditions 2 mols. of ethylene oxide are ^o- 

• .ndher with i mol. of water and 1 mol. of etli.sl 

alcohol, ethvi di-.fl-hydroxyethyl-p-arninolmnzoate is 
formed. After crystallisation from 
forms wliite lamellm, m.pt. 94® C. 4^- r. ^x. 


Eromoacylized urea compoinals; 

derivatives of . Farbenfabr. vorin. t . Ba>4 1 

und Co., Leverkusen, Germany. Eng. Fat., 
132,795, 16.9.19. (Appl. 22,766/10.) Int. Con\., 
9.8.’l7. ’ ■ J . I 

On treating bronioacylised urea 
acylising agenta in presence of condensing 
such as zinc chloride or sulphuric 
pounds are obtain^ which have a rapid but 
sedative and soporific action. Examples are giv 
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of the preparation of acetylbromodiethylaoetyl- 
urea, m. pt. 108° — 109° C., from bromodiethylacetyl 
urea (474 parts), acetic anhydride (1000 parts), and 
zinc chloride (75 parts), the mixture being heated 
for one hour at 60° C. and then poured into iced 
water (3000 parts); of acetylbromoisovalerylnrea, 
m. pt. 108° — 109° C., from bromoisovalerylurea and 
acetic anhydride; of propionylbroniodiethylaeetyl- 
urea, m. pt. 103° C., and of benzoylbromodietbyl- 
aeetylurea, ni. pt. ]39°— 140° C., sulphuric acid 
being employed as condensing agent in each of the 
latter threo examples. —G. F. M. 

l)i[hy(h']o.ry - dkunino - arsprio - benzol - diliydro- 

rhloride; Sodium compound of . tJ. Suzuki, 

Tokyo, Japan. G.S. Pat. 1,330,288, 10.2.20. 
Appl., 7.6.16. 

A SOLUTION of sodium alcoholate (ethoxide) is mixed 
with a solution of dihydroxydiaminoam'iiolx'nzeno : 
dihydrocliloride, and the resulting sfxlium com- 
pound precipitated by the addition of ether. 

-B. V. S. 

Saponin or similar suhslanrrs; I* rod net ion of ; 

frtm veuetable extracts rich in suyar or colouriny I 
matters. Billwiinler Seifen- u. Glyeerinfabr. AV. 
Krauss uud AV. H. Hofmann, Hamburg. Ger. : 
Pat. 314,877, 2;l.5.18. ^ 

.Aqueous or alcoholic vegetable extracts are treated ! 
at 60° C. with jujueoiis solutions of alkali or alka- | 
liiK^-earth hydroxides until the reagent is in slight ■ 
excess, and then a mineral acid or an acid salt is 
julded t() cause precipitation. 'I'lio precipitate^ can 
b(' purifiiK.! by treatment with reducing bleaching 
agents. The effect of the preliminary treatment 
with alkali is to double the yield of precipitaO', 
which is deposited as a fine flocculont mass. Tho 
precipitat(» contains saponin in a fairly pure form, 
and a higher degree of purity can bo attained by 
rojH’ating the solution in alkali and re-jirecipitation 
with aci<l. Decolorisation of the first precipitate 
can bo effectiMl with reducing bleaching agents, 
hydrosulpliites, sulphurous acid, or sulphites, 
follo\ve<l by addification witli mineral acids. The 
slightly solubd saponin becomes soluble if just 
sufficient calcined soda is added to caii.se the dis- 
holvi'd mixture to react slightly alkaliiv. — H. J. H. 

Arrfir acid; ( 'oncentrat ion of solutions of . 

Farlx ofabr. vorm. F. Baver und Co.. Leyerkusen. 
Ger. Pa!. .311.913, 26.8.16. 

Acetic acid containing hisulphate in solution is ex- 
tracted with ether. The equilibrium concentration 
of acetic acid in ether when in contact with the 
hisulphate solution is almost double that attained 
in the absenci' of hisulphate, while only tracCvS of 
ether are dissolved in the bisulpliat<**.solution. The 
extraction prmx'ss is also accelerated. On distilling 
tho ether off, a. residue of 70 - 80 '' acetic acid is 
obtaineil from which glacial acetic acid can be frac- 
tionated, the fore-runnings being returned to the 
extraction process. — H. J. H. 

Lan.din. U.S. Pat. 1,330,210. Nre XII. 

XXI.-PH0T0GRAPHIC MATERIALS AND 
PROCESSES. 

Penetration of electrolytes into <jels. iStiles. See XA^. 
Turbidimeter for yelatin etc, Sheppard. See XXIII. 
Patenjs. 

yondyiflammable films or fdaments for kinemato- 
graphic and other industrial purposes; Manu^ 

facture of . W. J. Stevenson, London. Eng. 

Pat. 138,379, 21.8.18. (Appl. 13,569/18.) 

A KON>iNFiiAHMABLR, impermeable, durable, flexible, 
and transparent film is obtainea from a solution 


of cellulose acetate, preferably in tetrachloroethane 
or benzyl alcohol, containing also triacetin and tri- 
phenyl phosphate; tho amountvS of the two latter 
are about cciiial and may vary from 10% to 30% of 
tho w'cight of tho cellulose acetate.- B. S. 

Coloured 2 )hoto(jra 2 )hs or hinematograph films: 
Vrodacing — . \V. Finnigan, London, ancl 

K. A. Rodgers, Hove, Eng. Pat. 138,396, 7.1.19. 
(Appl. 420/19.) 

A NKGAiiVE is taken through a translucent colour- 
less screen, such as ground glass, in contact with 
the sensitive film, and a print is obtained from this 
negative on a sensitised material provided with a 
eolour<Kl dotted screen film between the base and tho 
sensitive film. — B. A'. S. 


XXll.-EXPLOSIVES ; MATCHES. 

S it rocellulose ; Notes on the (lerman stability tests 

and on a new hot storage test (75° (J.) for . 

F. lA-nze and B, Pleiis. Z. ges. Schicss- u. 
Sprengstolfw., 1919, 11, 297—299, 315—318. 

Chem. Zentr., 1920, 91, II., 107. 

Tests Avith samples of nitrocellulose from various 
sources and which had bc'cn subjected to dift'erent 
m<‘th(Kls of purification provtxl that the mano- 
iiietric and nitric oxide methods did not give suffi- 
cient indication of the degree of stability. The use 
of a bath with a li(|uid of constant boiling point, 
such as carbon tetrachloride (75° C.), gives good 
results. — W. J. AV. 

Mercury fulminate; 1}y-2')roducts in the preparation 

1 <d . A. lianghans. Z. ges. Schicss- u. 

I Spreiigstoffw., 1919, 14, 300—304, 318—321, 334— 
337, 350—353. Cliom. Zentr., 1920, 91, II., 106, 
107. 

The eondeiLsation liquors contain approximately 
twenty times as nineh mercury as the mother liquor. 
Tho acidity varies inversely with the mercury con- 
tent. Control tests of the amount of mercury are 
made hy an electrolytic method ; a platinum basin 
must be used. Mercury scdtlcs out from tho con- 
densation liquors after 21 — 48 hours’ standing, and 
in the receivers after 1 day. In the quantitative 
estimation of tlie mercury a.s mercurous chloride 
hydrogen chloride must not bo present in excess, 
and solution of the mercurous chloride dei>euds on 
the nitric acid conceiitivation. Mercury in the con- 
densation liquors may also be readily titrated with 
sodium hypochlorite. The precipitation of chloride 
from the liquors and neutralisation of those may be 
carried out simultaneously in one vessel by using 
sodium chloride solution and soda instead of 
hydrogen chloride and lime, but the method is more 
exi>ensive. AA’^ith lime some lime is always precipi- 
tated, or a double compound of lime and mercurous 
oxide may Ih‘ formed. F'our-fifths of tho liquors are 
A'olatile, and the residue is exiilosive. (See also this 
J., 1919, 442 a.)— AV. J. AV. 

Patents. 

TIxplosires, C. Mauuolli and L. Beruardini, Rome. 

Eng. Pat. 138,371, 17.7.17. (Appl. 10,328/17.) 
Exvlosivk products are obtained bv molting to- 
g<‘ther ainmonium nitrate and guaniciine nitrate or 
higuanido nitrate, or ammonium nitrate and di- 
! eyancHli.imide, Avith or Avithout the addition of 
I nitroguanidine, in such proportions that the pro- 
I duet melts heloAv 1.30° G. Good explosive mixtures 
! are obtained by melting, for example, ammonium 
nitrate 6 — 8, d icy a nodi amide O'G — 0*8, and nitro- 
guanidine 1*2 — 2*5 parts by weight. The mixtui^ 
ha« high explosive poAvor and great stability, is 
completely homogeneous, and may be safely 
handled.— T. St. 
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Colloid bodies [smokeless powders}; Premration of | 

W 0. Snolling, Allentown, Pa. U.H. ; 

Pat. '1,805,946, 3.6.19. Appl., 14.8.17. | 

Smokeless powder is prepared by mixing nitro- ■ 
starch with an agent, e.f;., liquid trinitrotoluene, j 
which docs not gelatinise the nitro-starch during 
the mixing process, and subsequently heating the 
mixture to 60°— C., to cause “ eolloidisation 
(gelatinisation). 

Explosive: Preparation of an — P. Mewes, 
Berlip. Gcr. Pat. 301,796, 26.2.16. 

COMPOUND of oxygen and nitrogem with or with- 
out chlorine, and in either the liqind johd 
state, is mixed with a non-oombustiblo absorbent 
such <13 ferric chloride, This nuxlurc .s c-onycyed 
in suitable containers, in bulk or in j 

to the place where it is to be employed, and a liquid 
combustible material is there added to it inline- 
diately before use. — AV . J . W. 

Hexanitrotriphenyl phosphate; rrodncUon of ■ 

Iinhausen und Co., and K. liehnistadt, Aiitten. 
Ger. Pat. 302,501, 20.3.17. 

TniPnENYL phosphato is nitrated with mixed nitric 
and sulphuric aeids'or nitric and phasphoric acids. 
The former mixture at 5()"-(KP C gives 7 >-trinitro- , 
triphenyl phosphate, and at R0° t . a gom yield <)f 
tho 2.4-hexanitr()triphenyl phosphate. The att< r 
is not sensitive to slioek and so is a serviceable ex- 
plosive. More iirolonged nitration at higher tem- 
pernture gives picric acid sudiciently |mrc tor i^e. 

Propellant charges containing ammonium nitrate. 
Verein. Koln-Rottweiler Pulverfabriken, Berlin. 

Ger. Pat. 303,979, 27.6.17. 

To rcdu(^ tho pressure necessary for forming 
charges of which ammonium nitraW is an in- 
.gredient, and also to avoid evolution of .smoke on 
nring, a mixture of vkxkI charcoal, 2 parts, and 
lampblack, 1 part, is added to tho comnoHition. Ihe 
lampblack servos further to prevent decomposition 
of tho pressed charges during <lr.ving and enables 
them to sustain a temperature of 3 .j C. without 
fracture. To prevent ab.sorption of moisture wood 
tar may be added to the composition, or tho charges 
may be encased in a protecting composition or 
nitroglycerin, nitrocellulo.se, and a eutectic solution 
of tri- and dinitrotoluenes. — W. J. M . 

Explosives; Manufacture of la a^ formm which 

they can he poured. Sp^mgstoff A.-G. Carbonit, 
Hamburg Gcr. Pat. 307,040, 4.8.17. 

Two metallic nitrates are mixed together m non- 
molecular proportions and heated to a temperature 
well below the melting point of either of them. A 
halogen salt or urea may be added, as well a.s nitro 
c-ompoiinds to increa.s^^ the power of the explosive. 
If urea is added, one nitrate only may be used. 
Typical eompositions are: (1) Ammonium nitrate, 
90 ; sodium nitrate, 10 parts. (2) Amraonium 
nitrate, 90; sodium nitrate, 5; and sodium chloride, 

6 parts. (3) Ammonium nitrate, 37'5; urea, 6 2o ; 
sodium chloride, 6'25 parts.— AV J. W. 

J^itrocellulose; Manufacture of . Vereinigte 

Koln-Rotbweilcr Pulvcrtabriken, Berlin. Ucr. 
Pat. 307,120, 25.4.18. 

Instead of washing the nitrocellulose by displacing 
the nitration acids with water, the nitrocellulose ls 
caused to travel slowly through the layer of water. 
Risk of raiding acids and water is thus ♦4nnina^. 

Explosives; Manufacture of -—- from hexanitro- 
diphenylamine and trinitrotoluene. 0. von 
Schroetter, Oberlossnitz-Radcbeul. Gcr. Pat. 
315 , 306 , 3 . 2 . 12 . . 

Hbxanitbodi»h*ntlaminb is added to molten trini- 


trotoluene to form an explosive mixture, whidh, on 
account of ite greater density, is more active and 
less liable to disintegration at higher ^*”^**®*^^^ 
than the product obtained by mixing the wm- 
ponents and subsequent compreMion of *”0 mix- 
ture, and is also superior in regard to susceptibility 
to shock or percussion.— L. A. C. 

Erplosive mixtvres. Allas Powder Co., Wilming- 
ton Del., Assignees of R. L. Hill and A. J . 
kTranr 'r.amaqna, Pa., U.S.A. Eng Pat. 
134 524, 1.9.19. (Appl. 21,139/19.) Int. Conv., 
I'.li.lS.’ 

See U.S. Pat. 1,299,942 of 1919; this J., 1919, 480 a. 

XXIIL-ANALYSIS. 

Condensers [; Laboratory ]. P b ricdrichs. 

Z. angew. Chem., 1920, 33, 29-32. 

The various forms of laboratory condensers devised 
since the time of liiebig are discussed, and forty-hve 
references to literature are given The most 
elficient condenser appears to bo the screw form 
: tube with five threads and internal cooling ; this 
form has also atlvantages over the spiral form con- 
denser when used for reflux purposes.— \V. 1 . «• 

VUcosity measurements. 0. Faust. Z. physik. 

Chem., 1919, 93, 758-761. 

Viscosity measurements, by the methcHl of noting 
the time taken by an air bubble in rising through 
■ a measured vertical column of liquid, are l>est msule 
with tul>es 24-18 mm. diameter. ^ 
tho time is independent of the suzo of the bubble 
and the diamet<>r of the tube. (See also J. Chem. 
Soc., 1920, ii., 166.)-d. F. S. 

Analysis; Method of stating the results of . A 
Thiel. Chem. -Zeit., 1920, 44, 31 3*;. 

It is suggoste<l that tho results of analysis be 
expressed in <Kiuivalent-units por 100 grms. or 
100 c.c. of tho original substance.— AA . 1 . b. 

Turt/idimeter for solutions of gelatin, cellulose , and 
varnishes. S, F. Sheppard. d. Ind. Fng. 

Chem., 1920, 12, 167—169. 

Foil dealing with limited quantities of liquids an 
anpuritus is described which operates with small 
constant thicknesses of li^piid and eomprises two 
superpased opaque line gratings arranged Ui rotate 
, relatively to each other (Ives, Fleet AVorld, 1910, 
9.39- J Opt. Soe. Amer., 1917, 100). A lewcd b> 
transmitted light, at such a distance that the 
irrating lines arc Mow tho limit oi rc.solution, 
parallel dark bands lire sc'cn. 1 1 a scattering, 
turbid medium bo placed in front of the crossed 
gratings, the visibility limit can be meiusured by the 
angle through which tho gratings must be turned 
to make tho bands just disappear. Headings with 
an instrument eonstrucUxl on this principle can be 
made as rapidlv as with a polarimetor or refracto- 
metcr, and the result can l>e expressed as per- 
centage claritv referriM to a given tin ckmxss of a 
standard mediuin, such as distilled water or 
lacquer solvent. — iS. S. A. 

Tin salts; Iteaction of . A. Mazuir. Ann. 

Chirn. Analyt., 1920, 2, 9. 

AVijen 2 c.c. of a neutral or alkaline solution of n 
stannic or stannous salt is mixed with 2 c.c. or 10,,, 
potassium iodide solution and 2 c c. of concen- 
trated sulphuric acid is added, a yellow crystalline 
precipitaU) of tin iodide is obtained. The prwipi- 
tate 18 soluble in chloroform, alcohol, and dilute 
hydrochlorio acid and is decompo^ by ether with 
the liberation of iodine. Arsenic and antimony 
salts yield a similar reaction, but 
is quite Insoluble in hydrochloric acid ana the 
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antimony iodide forms a brick-red flocculent pre- 
cipitate. Other metals of the antimony group do 
not interfere with the reaction. — W. P. ST 

Lead and bismuth; Separation and determination 

of . G. Luff. Chem.-Zeit., 1920, 44, 71. 

A NITRIC acid solution of the two metals is treated , 
with ammonia, added drop by drop, until a slight I 
turbidity forms; this is dissolved by the addition 
of a few drops of nitric acid, saturated amfnonium 
nitrite solution and sodium nitrite solution arc 
added, the mixture is diluted to about 200 c.c., and f 
heated to boiling; when nitrogen ceases to bo 
evolved, tlie precipitate of Ijismuth hydroxide and 
basic nitrate is collected on a filter, washed with 
hot water, then disssolvcd in nitric acid, the solu- 
tion evaporated and the residue ignited and 
wcighe<l as BijO,. The ignited oxide is treated 
with nitric and hydrofluoric acids to remove silica, 
then washed to remove trac*e8 of alkali, and again 
weighed. The filtrate from the bismuth precipitate 
is acidifie<l with acetic acid and the lead precipi- 
tated and weighed as chromate. "With mollification, 
the method may be used for the separation of 
bismuth and cadmium. — W. P, S. 

('alciiim and via<jneshim ; Estinuifion of in 

different saline media. E. Canals. Bull. »Soc. 
Chim., 1919, 25, 6.55— (ITS. (8ee this J., 1919, 
J,59 A, 797 a.) 

Foil the volumetric estimation of small amounts of 
magnesium it is recommended tliat the magnesium 
should first be prcH'.:pilate<l as magnesium 
ammonium phosphate and then one of the two 
following methods iKlopt<al. The precipitate is 
washed ccntrifugally with dilute ammonia solution 
and then dissolved in just sufli(5icnt .5% hydrochloric 
acid, the phosphoric acid in this solution la'ing 
cstin\atc(l by titration with an uranium solution 
(1 (‘.c.= 0’5 mgrm. PjO^), using cochineal as an 
indicator; or, the precipitate is washed with a 
saluratcH] acpieous solution of s(Klium phosphat<> and 
then dissolved in hydrodiloric acid, the ammonia 
prestuit b<dng estimated colorimetrically by means 
of Nesslor’s reagent, The. results are accurate to 
()'2 mgrm. of iiiagiiesiuin hy the first and to O'Ol 
mgrm, hy the second method. W. G. 

Man(fa ncse ; Sensitive, reavtion for — P. IT, 
HoriMiins. Pharm, Weckl)lad, 1919, 50, l.'lM • 

y,m. 

Caron and Baipiet’s reaction (this J., 1919, .574 a), 
in which a red coloration is produced by oxidising 
agents in manganese' solutions after addition of 
potassium oxalate and acetic^ acitl, was discovered 
independently by the author, j^,nd incidentally 
employed as a test for nitrogen teiroxidc^ in pre- 
somv of chlorine and hnwnine. It may also be used 
for tile detection of nitriti\s. Suitable oxidising 
agents art; ))otassium permanganate and 
bichromate, lead ]K'roxidc, nitrous acid, nitrogen 
U'troxid(‘, el<'. Soirn* suhstaiict's, although in them- 
st'lves powerful oxidising agents, have a negative 
effect, hut can he made effective by addition of 
osmie acid. Sm-h are hydrogen peroxide, pota.ssiiim 
}>ersulphate, chlorine, bromine, iodine, ehlorio 
aehl, iodic aoid, and potassium ferricyanido. For 
tlie inanganes*' test, lead peroxide is most suitable, 
as it is stable and gi\ea no eolorntion alone. The 
test is sufficiently sensitive to -indicate 0*07 mgrm. 
manganese, or O'O.'I mgrm, sfalium nitrate, in 1 c.c. 
of solution. The re<l coloration is due to formation 
of a complex alkali manganc,se oxalate. — W. .1, W. 

Cadmium vapour arc lamps. Batt's. See ITo. 

Phenol. Fischer and Breuer,^ See HI. 

Phenols. ‘Fiecher and Gluud. See III. 


283 a 


• 

Iron in iron ores. Brandt. See X. 

Uydrogen electrode. Bailey. Sec XI. 

Amyloly tic action. Waksman. XVIII. 
Brewing water. Liiers. See XVITI. 

Cluten in low-grade flour. Bouyer. See XIX a. 
Hydrocyanic acid. Meiiaul and Dowell. See XIXa. 
Glycogen. Thieulin, See XX. 

Urea. Ganavssini. Sec XX. 

Dichlorelhyl sulphide. Vablick and others. See 

XX. 

Accloacetic acid. Arreguiue aiul Garcia, See XX. 
Acetone. Goodwin. Sec XX. 

Mercury in organic coinhi/iotioii. Francoi.s, Sen 

XX. 


Patents. 

Furnace-gases; Apparatus for ascertaining the 

composition of , [Determination of carbon 

di(t.ridc.] F. Cossor, London. Eng, Pat. 138,156, 
2.4.1.19. (Appl. 1716/19.) 

.V AiKAsnniNo vess<d of known capacity is connected 
to the furnace-line by w.iy of a hand-controlled 
stop-valve, and also to a cIoshI vessel containing a 
solution of caustic potash tlirough which the gas 
from ilH‘ im-asuring v('ssel is caused to pass. A ver- 
tical tube, having a capacity fully equal to that of 
the measuring ve.ss{ l, depends from the latter, and 
is eonneeb'd by a U-tulKi to a reservoir of inert 
liquid (glycerin and water), the level of which coin- 
<id(>s with tlu? bottom of the depending tube; and 
an indiarubber pumping-ball is connected to the 
up|)er end of the reservoir tbrougli a tube provid^ 
with a venting plug and a non-return valve. The 
gas outlet of the aljsorpliou vessed eommuiiicates 
with a hand-controlled vent and with one limb of 
a manometer, the other limb of the latter being 
open, graduated, and extending at a slight upward 
inclination to the horizontal. AV. E. F. P. 

Soluble gas constituents ; Apparatus for determin- 
ing — ^ F. \V. Sperr, jun., Oakmont, Pa., and 
A. \. Kuhn, Newark, X\J., Assignors to The 
KopI)ers C’o., PitUburgh, Pa. U.S. Pat. 

1.3l6.r>()2, 24.9.19. Appl., 4.12.18. 

The apparatus compris('s two concentric, chambers, 
conneet-ed in scries and a coil in each chamber im- 
mersed in a ga.s-absorbing liquid therein, the length 
of ilu' coil being greater than the depth of the 
liquid in which it is immersed. Tlie gas under 
examination is passed through an injector jet into 
the lower <'nd of one coil, and the injector action 
causes ( ireulation of the aKsorbing liquid through 
the roil. The gas is afterwards passed in a similar 
manner througli the other coil to remove the last 
traces of the soluble constituent. 

Cidrulaf ions depending on the relations between the 
pressures, densities, t emperat u res. and per- 
rentage romposifions vf gases; Insiniment for 

facilitating and recording of observations of 

these quantities. P. G. N. Oinmanoy, West- 
minster. Eng. P.it. 1.38, 116, 7.1.19. (Appl, 
484/19.) 

Fat in milk. U.S. Pat, l,329.ia3. See XIXa. 
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Patent list. 

T!h« dates given in this list are, in the case of Applica- 
tions for Patents, those of application, and in the case of 
Complete Specifi cations accepted, those of the Official 
Journals in which the acceptance is announced. Complete 
Specifications thus advertised as accepted are open to I 
inspection at the Patent Office immediately and to 
opiKwition within two months of the date given. 

I.— GENERAL; PLANT; MACHINERY. 
Applications. 

Aktiesclskabcfc Myrons VorkskHl. Apparatus for j 
drying solid moist snbstaiu'c's. 8340. Mar. 20. 
(Norway, 7.2.18.) 

Beeton, and Trufood, Titd. Drying organic siib- 
stanoes. iX)44. Mar, 27. 

Christie. Driers. 71K)f). Mar. 17. 

Cloke and Smith. Separating nnd/or eoiU'entrat- 
ing materials. 8391, Mar. 23. 

Davies. EmnI«iriors. 8954. Mar. 20. (U.S., 

23.4.17.) 

Ellerm (Uuzicka). Eirocting reactions lietween 
gases and/or vapours. 8938. Mar. 20. 

Fairweather (Akticbolaget Kvafveindustri). 
Heat treatment of masse.s or licpiids bv ga.ses. 7978, 
Mar. 17. 

Galvanizing Equipment Co,, and Lane. Fur- 
naces. 8059. Mar. 18. 

Hoad. Roa.stiug or calcining furnaces ole. 
8901. Mur. 20. 

Larsen. Burning waterv materials in kilnr-!. 
8485, Mar. 22. (Denmark, 4.6.19.) 

Martin and Ridiards. S.573. Nrr X. 

Merz. Evajxiration of liqviids with recovery of 
the vapours. 7778. Mar. 10. 

Peters. Crystallising-paus, 8‘^15. Mar. 20. 

St. Barb<^ Briquettes and pr<K-ess of making 
same. 7788, Mar. 10. 

St. Barbe. Binding loo.se material for bri<pietU's, 
road surfacet^, etc. 7789. Mar. 10. 

Sturgeon. Centrifugal .separating-ai)pa.ratus. 

8091. Mar. 18. 

Syndicaat Eleetro-Staal, and Vermaes. Hotary 
kilns. 7713. Mar, 15. 

Waterbouso, and Wateihouse, Lt<l. Manufacture 
of crucibles etc. 8040, Mnr. 18, 

Worthington Pump and .Maclnnery Cor|>oration. 
Filter press. 8798. Mar. 25, (C.S., 9.3.18.) 
COMPLETF SpECIFICATTONS ACCEPTED. 

18,471 (1014). Cliantraine. Fiirnafa's. Mar. -4. 
18,473 (1914). Cliantraine, Furnac<'s. ■Vfar. 31. 
10,455 (1918). Kloktro-Dsmose A.-O. F4(M-tro- 

osmotic process for removing water from materials . 
(13.5,817.) Mar. 24. 

20,765 (1918). O’Htien. CViutinnous fractional 
distillation. (140,140.) ^^ar. 31. 

21,927 (1918). Boland. Diying process an<l 

apparatus. (140,115.; Mar. 31, 

4967 (1919). Ivessing. Bings tor filling ahsorj)- 
tion towers, distilling (olumn.s. etc, (139,880,) 
Mar. 24. 

22,076 (1919). Briti^h Tliomson- Houston Co. 

(General Electric Co.). Catalvzing makrial. 
(140.011.) Mar. 24. 

367 (1920). Delaygnc. Solution for ah.Horptiou 
refrigeration i)ro< esses, (140,3.><3.) Mar. 31. 

ir.—FTTEL; GAS; MLVKBAL OILS AND 
WAXF^; DESTUrCTIVE DISTILLATION: 
HEATING; LIGHTING. 

Applications. 

Bean. Method of producing gas. 8250. 

Mar. 19. 

Carpenter. Purification of coal gas etc, 8699. 

Mar. 24. 

Engelke. 9050. Se4 III. 

Fiffld. Coal subetitute. 7658. Mar. 15. 

Franklin. Fuel. 8971. Mar. 26. 


Good Inventions Co. Combustion of liquid etc. 
fuel. 8270. Mar. 19, (U.S., 6.6.16.) 

Hart. ^ Production of carbon from w'aste 
materials etc. 8718. Mar. 24. 

Hislop. Fuel. 7783. Mar. 16. 

International Coal Products Corp. Manufacture 
of briquettes. 8955. Mar. 26. (II. S., 18.2.18.) 
Kormann. 7994. See XII. 

Lund. Gas producers etc, 9010. Mar. 27. 
Pfeifer. Production of gas etc. 8.327. Mar. 20. 
Poppe. 7998. See. IX. 

St. Barbe. 7788 and 7789. See I, 

Smith, 4 iud Whitehall Petroleum Corp. Oil- 
di.stilling apparatus etc. 8104. Mar. 18. 

Smith and TiiHoch. Gas producers. 8593. 
Mar. 23. 

T!iomj)son. Furnaces for manufacture of gasea 
etc. 8949. Mar. 26. (U.S., 1.6.18.) 

Trotter. Production of gasoline. 7956. Mar. 17, 

U. S. Industrial Alcohol tk>. Liquid fuels. 8797. 

Mar. 25. (F.S., 12.10.17.) 

Wade (Standard Oil Co,), Distilling ijetroleum. 

' 8361. Mar. 20. 

Williams. Manufacture of gas - purifying 
i material. 8279. Mar. 19. 

COMIM.ETR SPECIITCATIONS ACCEPTED. 

987 (1918), Bouillon. Dehydrating peat, 

(140,112.) Mar. 31. 

16,820 (1918). Soc. do Cbimie et Catalyse Indus- 
trielles. Production of rich gases from jH'troleuni 
residues. (140.128.) Mai-, 31. 

3916 (1919), Smith, Ga.sification of coal. 

: (123.738.) Mar. 31. 

12,923 (1919). Bildt. Producer-gas furnace. 

. (139,957.) Mar. 24. 

I 14,848 (191!0. Steel. ^Innnfactnre of fuel from 
anthracite duff. (139,977.) Mar. 24. 

26,395 (1919). Vickers and Dickson (Clayton). 
CH>mpofiite fuel. (110,025.) Mar. 21. 

HI. -TAR AND TAB PRODUCTS. 
Application. 

Engelke. Treating liydrof'arbon oils, tars, 
asj*balts, etc, 9050. Mar. 27. 

Com pletk Spkci fication.s A cckpted. 

15.440 (1919). Burt, Boulton, and Heywood, and 
Miles. .Manufaeture of carbazole. (139,981.) 

' .Mar. 21. 

21,360 (1919), Morris and Co., and Morris. Sul 
pbouation ami chlorination of .iroinatic suh.slnncs'.s. 
(110,007.) Mar. 21. 

IV. (OLOUBING MATTFRS AND DYES. 

Ai’PMCATION. 

Ges. f. Ch<*ru. Iml. in llasol. Marmfactur(' of 
suhsLautivi* o-oxyazo dycstulfs, copper c()mpi(unds 
tfu'reof, and their af)i)lication in dyeing. 8920. 
Mar. 26. (Switz., 1.5.19.) 

V. - KIBRKS; TFXTILFS; (’KLLULOSF; 

PAPER. 

Ari'LK.VTION.S. 

Btjuillon and AVoniis. Ap[)nratus for producing 
('cllnlosi' threads. 7634. Mar. 15. 

British CcHuIom* ami Chemical Manuf. Co., 
Briggs, ('jotwortby, and Dr<-yfus. Manufacture of 
fibres an<l fabrics. 7929. Mar. 17. 

British CcIlulo.se and Chemical Manuf. Co., and 
Rov. Production of artificial filaments. 8880. 
Mar. 26. 

Brormert. Manufacture of viscose silk. 8(KK) and 
8151. Mar. 17 and 22. 

Fort, Lum.stlon, Mackenzie, and Robinson. Scour- 
ing vegetable yarns and fabrics. 8972. Mar. 26. 

1 Goldberg. Protecting from firo inflammable sub- 
I staiictc‘8. 7792. Mar. 16, (Ger., 27.6.19.) 

Hart. Dogumming ramie fibre. 8599. Mar. 23. 
Langwell and others. 8115. See XVIH. 
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Minton. Drying paper etc. 8908 — 8911. Mar. 26. 

Paul. Recovery of grease from waste liquors from 1 
wool-scouring. 8766. Mar. 25. I 

8 oc. la Soio Artific. do la Voulto. Waterproofing 
.strengthening threads and fabrics. 9056. ' 
Mar. 27. (Fr., 11.2.20.) • 

VI.— BLEACHING; DYEING; PRINTING; | 
FINISHING. i 

Applications. ! 

Fort, Lumsden, Mackenzie, and Robinson. Scour- 1 
ing and bleaching yarns etc. composcKl of vegetable \ 
fibres containing dyed effect threads or fibn‘s. 8366. I 
Mar. 20. * | 

Gc.'^, f. Chern. Tnd. in Basel. 8920. See IV. 

Tootal. Dyeing. 8391. Mar. 22. 

I'allaovs. Dyeing-vats. 7811. Mar. 16. (Fr., ■ 

21.3.10.)' ; 

CoMPLKTK Specifications Accepted. 

To!) 1 (1919). Saiindevan, Ltd., and Evans. Fire- 
proofing fabrics. (1 10,209.) Mar. 31. 

8360 (1919). Sharp. Means of fastening dyes in 
Miatciial. and wateri)r(x>fing saint*. (110,222.) 
M:ir. 31. 

11.599 (1919). (laston and Riishton. Dve jigs. 
(139.971.) Mar. 21. 

VTI.--AC:iDS; ALKALIS; SALTS; Nd.V- 
METALldC ELEMENTS. 

Applicatio.nh. 

Endei li. Manufacture of forniatcs. 7922. Mar. 17. 

(Leathain. Extraction of potash from blast- 
fui iiace dust and recovery of nu'talliferous re^siduc. 
83816 Mar. 22. 

.Nitrogen Gorpor.ition, Production of nitrogen 

t oaipomuls. 76()o. .Mar. lo. (H.S., 1.9.17.1 

Nitrogt'ii (Corporation Production of ammonia. 
7!i67. .Mar. 15. (F.S., 17.3.19.) 

Puppe. 7998. See IX. 

.Soc, A lion. P Azote Franeais. .Manufacture of 
o/om*. 8171. Mar. 22. (Switz., 22.3.19.) 

Wiliicnnan. Prodtictjoii of hvpocbloiites and 
clilorai. 7832. Mar. 16. 

CoMPLEiK Specifications Accepted. 

7661 (l!)18). Hulin. I’leparation of Mubvdrous 
it'cl..llic chlorides. (110,111.) Mar. 3i. 

17,991 (1919). Barnes. Preparation of harium 

hvflroxidc frtim harium .suli)hidc. (110,297.) 
Alar. 31. 

21,0.39 (1!6!‘). Barhe. NVe XVT. 

25.076 ( 1919). Salzwerk ileilhronn .V.-G. Process 
for makiug sckIiiiiu sul[)hal<‘. (131,211.) .Mar. 31. 

VIIJ. Gl.ASS; CERAAIICS. 
Applications. 

Central School of Scn*nce and I'cchnology. Im- 
perial I’riist, Atcllor, and Moore. Manufacture of 
pottery etc. 83.36. Mar. 20. 

Haiuock. .Manufacture of pottorv and pore<‘laiti. 
^717. .Mar. 25. 

.Mart)u. (Jiis-hrcd r)vcns or kilns for tiles, j>ot- 
tcr.v. etc. 8037. Mar. 18. 

Saavedra. VitrefuHl product. 8183. Afar. 22. 

IX. BFlLDlNt; MATERIALS. 
Applications. 

But kh*. Afanufacture of hricks. 8255. Alar. 19. 

Cochrane. Afanufacture of tvmcnt from hla.st- 
Furnact^ slag. 8701, Alar. 25. 

Fahriks Aktieholaget Krtuistcn. Insulating and 
builtling material. 7901. Alar. 17, (Sweden, 19.3.19.) 

Kirkpatrick and Monnovt'r. Manufacture of 
compositions for covering roads etc, 8(K)4. Mar. 17. 

Poppe. Utilisation of combustion gasea of brick 
etc. ovens, and mnnnfneturo of sulphurous pro- 
ducts. 7908. Mar. 17. 

St. Barbo. 7789. See I. 


8t. Barbe. Manufacture of binders for road- 
making etc. materials. 7790. Mar. 16. 

Smith. Alanufactnro of concrete blocks, bri- 
quettes, etc. 7848. Mar. 16. 

Complete Specifications Accepted. 

16,530 (1914). Mellersh-Jat ksou (Krupp A.-G.). 
Manufacture of Portland cement. Mar. 31. 

14,789 (1919.) Lambert. Hnrdening and pre- 
serving permeable soft woods. (139,974.) Mar. 24. 

X.— AIETALS; AIETALLURGV, INCLUDING 
ELEC'i'KO-AlETALLURGY. 
Applications, 

Aniiahle. Extraction of copper from its ores. 
7791 Mar. 16. 

Blair. Open-hearth furnaces. 7980 and 8098. 
Alar. 17 and 18. ( U.S., 12.9.10 and 20.7.17.) 

Blamli. .Manufacture of tungsten from its ores. 
7018. Mar. 15. 

British Thom.soii-llouslon Co. (General Electric 
Co.). Treatim'iit of metals, 8213. Alar. 19. 
Champion, Cast-iron welding Ilux. 7657. Mar. 15. 

, Clark, and Alotallurgical Plant Construction Co. 

Heat treatment of metallic etc. objects. 8079. 

: -Mar. 18. 

Cochrane. 8761. See iX. 

Conroy, and Harper, »Son.>, and Bean. Furnace 
: for tinning etc. 7771. Alar. 16. 

1 Duke. .Alloys. 8701. Alar. 21. 

Edser and Woo<l. Concentration of ores by flota- 
tion. 8.3.59. Alar. 20. 

(ireatham. 8380. VII. 

Hailfield. Manufacture of steel. 8103. Mar. 18. 
Marks (Scovill Manuf. Co.). Alelting and ro- 
duciiig metals, 7663. .Mar. 15. 

Martin and Bi( hards Treatment of pulverulent 
or granular maU rial witii gase.s, particularly roast- 
ing of ores etc. 8573. .Mar. 23. 

Matliys (U.S. High S|)eed Steel and Tool Corp.). 
High-.spoed tool mat<‘ii;il. 8728. Alar. 21. 

.Alrlallhaiik n. Aletallurgische Ges. Bearing 
metals. 8727. Alar. 21. (Ger., 1^.1.17.) 

AI (xller and Schwc'rs. l‘]xtra( tion of metals from 
complex OH'S. 8019. Alar. l)^. 

National Mallea))lo Casting.s Co. Steel. 8956. 
.Mar. 26. (U.S.. 21.5.15.) 

National M.alleable Castings Co. Alloyed steels 
89.57. Alar. 26. (U.S., 21.5.15.) 

National .Alallcable Castings Co. Preparing iron 
for (astings. .89()2. Alar, 26. (j:.S., 17.11.15.) 
Pr<'ston. (\)lo)iring nx'l.'d. 7751. Mar. 16. 

.Stock. Production of in(*tals in electric furnace. 
8719. .Mar. 21. 

Sulm;\n. Treatment of low-grade gamierite ores. 
826^. Mar. 1!». 

1 ni(o<l l^ead (V). Hard lead allovs. 8060. Atni*. 
26. (U S., 2.10.18.) 

C'oMPLETF, SpECIFK ATIONS ACCEPTED. 

12,5!I0 (19i7). Krnpp A.-G. (Irnsonwerk. Trcat- 
»n4'nt of ores. (109,271.) Alar. 31. 

5sll (1918). Gontennnnn. Basic Bessemer pro- 
cess for producing steel. (115,027.) Alar. 31. 

22S*‘t (1919). lioissclier. Solder for aluminium. 

1 (121.715.) Alar. 21. 

10,132 (19l!». Cuiiningliain, and Stein and Atkin- 
' son. Furnaec.s for lieal treatment of metals, 
i (1 <0,238. ) Mar. 31. 

13, .“>’17 and 17,785 (1919). Leathnrt. and Locke, 
j Blaek(*tt, and Ce. Refining lead. (110,278.) Mar. 31. 
i 11,111 (1919). Cunningltani. Preparing alu- 
i mininm or its alloys for (‘led ro-plating. .(139,967.) 

I .Mar. 21. 

17.573 (1919). AVale and Wale. Composition for 
coating metals with tin or tin alloys. (110,294.) 
Mnr. 31. 

23,746 (1919). Soc. de.s A Hinges et Bronzes 
Forgeables. Tilting crucible or melting-pot fur- 
naces. (140,015.) Alar. 21. 
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XL-ELECTRO-CHEMISTRY. 

Applications. 

Bt'swick. Electric storage batteries. 8065. 

Mar. 18. 

Marks (Scovill Maimf. Co.). Electric furnaces. 
7664. Mar. 15. 

Scovill Mauuf. Co. Automatic control mechanism 
for electric furnaces. 8711, IMar. 21. (C.S., 
26.6.18.) 

Soc. M^tallurgiquc du Fravol. Electric furnaces. 
8444. Mar. 22. (Fr., 7.1.20.) 

Stock. 8719. Sf’e X. 

COMPLKTE Srr.CirU ATIOXS Acceptbi). 

10,455 (1918). Elcktro^dsmosc A.-O. Sf'e I. 
14,106 (1918). Juiigncr. Primary galvanic bat- 
teries with unalterable electrolyte. (118,843.) 
Mar. 31. 

20.375 (1918). Iiuberv. Electric muffle lurnat'cs. 
(140,138.) Mar. 31. 

21,831 (1918). Fen ion. Electric furnaces. 

(139,843.) Mar. 21. 

XII.-FATS; OILS; WAXES. 
Appltcations. 

Arii. Apparatus for separating oil or fat. 8805, 
Mar. 25. 

Kormann. Treating oil. 7991. Mar. 17. 

Paul. 8766. See V. 

Quick. Treatment of animal and vegetable oils. 
8354. Mar. 20. 

Rankin and Self. Extraction of oils, fats, alka- 
loids, etc., by volatile solvents. 7803. Mar. 16. 
Complete Spf( ifkatton Accepted. 

6142 (1919). Naaml. Vennoots, A, Jurgens' 
Voreen. Fabr. R<aovering oiK' and fats from soap- 
free waste water. (124,220.) M.u-. 24. 

XIII.— PAINTS; PKIMENTS; VARXfSHES; 
RESINS. 

A PPT.r CATION. 

British Tbomson-Hou.^ton Co. (Ceneral Eler trie 
Co.). Protecting-conipositions. 7941, Mar. 17. 
Complete Spechk atjons Accepted. 

290 (1919). Flakes A/S., and Schon. Mantifac- 
ture of painting and priming com|>ositions. 
(140,147.) Mar. 31. 

18,392 (1019). Barbe. ManuFadure of a ubite 
pigment. (140,301.) Mar. 31. 

XIV.— INDIA-RUBBER ; (1 UT TA-PERCHA. 
Applications. 

Allenct ct Cic, V'nlcanising rubk'r. 8117. Mar. 
18. (Fr., 15.1.20.) 

Tudor (Tudor). Utilisation of waste rublau’. 
8810. Mar. 25. 

XV.— LEATHEIU BONE; H(>RX; (ILUE. 
Ahpi.k vtio.n.s. 

Bi;ay (Indian ’\Vo(k 1 Prodin ts Co.). Manufa( ture 
of catechin and catedm tannic acid. 8681. Mar. 21. 
Knudsen, 3’anning fish skins. 8416, .Mar. 22. 
Knudsen. Manulactnre of tlsh glue and isinglass. 

8417. Mar. 22. 

Mftrris, and AAalker and Sons. Process for tan- 
ning. 8861. Mar. 26. 

Rws, and \Valk<'r and .Sen''. Epilation of skins. 
8739. Mar. 25. 

Complete Spr.r.riTCATi(»N A(cf:ptli>. 

7479 (1918). M^ciss. .Manufia-ture of liornv' 
masses from casein. (115,1.39.) Mar. 31. 

XVI.— SOILS ; FERTILISERS. 

Complete Specteications Accepted. 

18,536 (1919). Norsk Hydro-EIektri.sk Kvaelstof- 
aktieselakab. Fertilisers tontaining nitrogen and 
phosphoric fwjid. (162,496.), Ajar. 24. 


24,039 (1919). Barbe, Process for grantllating 
cyanamide. (140,331.) Mar. 3U 

XVlIL— FERMENTATION INDUSTRIES. • 

Application. 

Langwcll, and Power Gas Corp. Fermentation of 
cellulo.se. 8115. Mar. 18. 

XIX.- FOODS; WATER PURIFICATION ; 
SANITATION. 

Applications. 

Baker and Sons, Head, and Prescott. Treatment 
of food products etc, 7950. Mar, 17, 

Beeton, and Trufood, Ltd. 9044. See 1. 
llorliek. Food compound. 8310. Mar. 20. (U.S., 
22.1.18.) 

Marris, Rxiss, and AValkcr and Sons. Preserving 
animal and vegetabbr matter. 8860. Alar. 26. 
Sherman. Pre.'^orving meat. 7960. Mar. 17. 
Wood. Food compositions, 8229 and 823(i. Mar. 
19. (U.S., 19.3.19.) 

Co.MPi.ETE Specifications Accepted. 

1083 (1919). Wauquier et Cic. Desiccation of 
potatmw and other vegetable substances. (122,422.) 
Mar. 31. 

5028 (1919). Whyte and Fothorgill. Apparatus 
for treating sewage and other effluents, (140,189.) 
Mar. 31. 

6142 (1919). Naaml. Vennoots. Jurgen^’ Verccn. 
Fabr. Nee XII. 

17,070 (1919), Clmlas. Dry and soluble extract of 
raw meat. (129,639.) Alar. 31, 

XX. -ORDANKJ PRODFCTS; AIEDIUJNAL 
SrBSTAN(R-:S; ESSENTIAL OILS. 
Appfjcations. 

Bielou.ss, Treatment of aromatic mal(‘ria!'i. 8801, 

Alar. 25. 

Commercial Resear<‘h Co. Side-ebain oxidation. 
8208. iMar. 19. (U.S., 7. J.19.) 

Imrav (.Monsanto Chemical Works). Production 
of saccharin. 8170. Afar. 22. 

Lornbaors. Extraction of cafl'ein from tofTi'o 
he.ans. 8270. Mar. 19. (Holland. 13.6.19.) 
Rankin and Self. 7803. See XII. 

Soe. Anon, de Prod. Chimiqnes. Pro<lueT.iou of 
acetaldehyde for a(‘<'tvlene. 8618. .Vlar. 21. (Fr., 
24 3.19.)*^ 
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9019 (1918). Pascal. Synthetic manufacture of 
<*thyl alcohol and ethyl aecBate. (140.115.) Mar. 31. 
21,360 (1919). .Morris and Co,, and Mon i', Sre 

III. 

.XXL PHOIOtiRAPHIC MATERIALS AND 
PROfBCSSES. 

Application. 

Elliott. Photography. 8176. Mar. 19. 

Complete Specifications Acceitfi). 

4390 (1919). Smith. Screii plate.s and films for 
colour photography. (139.871.) .Mar. 24. 

2^,217 (1919). Finnegan and Rcslgers. PrcKlm ing 
coloured photographs or kinematograph films. 
(140,349.) Mar. 31. 

XXII -EXPLOSIVES; AfATCHES. 
Co.mflete Specification Accepted. 

26.827 (1919). Mellgren. .Manufacture of ignit- 
ing composition for matches. (140.026.) Mar. 2i. 

XXIII.-ANALVSIS. 

Complete Specification Accrited. 
i 3171 (1919). Johnson and BreaxIoS'. Apparatus 
, for testing the hardness of materials. (140,165.) 
I Mar. 31. * 
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I.-GENERAL; PLANT ; MACHINERY. 

Didillation and rectification. L. Gay. Chim. et 

Ind., 1920, 3, 1,57—160. 

In a continuous colunm the part below the inlet 
lor the liquid te Ik‘ rectilied serves Tor tlie volatilisa- 
tion, and the part above tor the rectificiition of 
the liquid. A(;(;ordiiig U) one mctluxl of working, 
in which ojujIi s<‘<dion of th<‘ lower part receives a 
supply of heat and the upper part is cooled through- 
out ihs <uitire length, the contact betwccui the 
liquid and the vapour phases is reduced te a niini- 
inuni. In the other method the whole of the heat 
is suppli(‘d to the lowest section, which is often a 
boiler, and tho cooling is confined to the reflux 
(onden.ser mounted on the top of the column; in 
this metlKKl tlu‘ contact iK-tween tlu' plias(‘s is at a 
maximum. It is shown that the sceond method is 
the more (‘flicic'iit, and a numlx'r of formuhe, tables, 
and curves are given from which it is d»'duced that 
in tho scMond iiudhod the number of sections 
re(|uire<l in the lower or vaporising portion of the 
eolumn is goveriK'd by the composition of the liquid 
to bo rectihc'd and is practically independent of 
the amount of heat supplied, wliereas in th(5 upper 
or rc'ctification portioji of the* column the numiKT 
of sections necc'ssary dcK's depcuid u|)on the amount 
of heat sup)>lied to the' bottom section, hut ha.s a 
minimum value' which dej)e)i(ls on the. dc'sircsl com- 
position of the condensc'cl liquid to he collectc-cl. 

-AV. H. C. 

Patk.nth. 

T'cdjioration of iroh'r from, nqueons liquids. A.-(«. 
Kurnmler tVr .Matter, Aarau, Swit/.erl.'ind. Kng. 
I*at. 12:1,716, 24. 10. 18. (Appl. 17,:187/18.) Int. 
Gonv., 2<).2.18. 

In the y)ro(‘('.s.s iti which the' vapour given off from 
a licpiid cm c'vaporation is hc'atcHl by eompresssion 
and used to c'vaporate more of the same liquid, part 
of the compic'ssi'd vapour is hhnvn into the lic|nid 
by one or Jiiois' o|M'n steam jets, wliih' f>;trt ycassc's 
thrcjugh a coil or other known typo of hc.at trails 
iiiitter.— 11. M. \’. 

Sepnrutinii : Method of and ajtim rat ns for or 

svparaf'nq and renn'erini) (and if desired irash- 
tnii) off, arease, fat ^ or fattij matter or the tike 
or other ■, aterud from. }rater or other li(ntids or 
for thr sepa I at Ion of firo li<jnids of different 
(lensities. L. Linch'ii, l/ondon, lOng. Pat. 1.38.655, 
19.7.18. (Appl. 74:10/18.) 

A sKi*.\u.\TiN() chamber is dividc*d into thres* com- 
partnumts transversely to the directiou of th<‘. flow 
of luiuid. The first and third compartments are 
narrinv and arc* formc'd by downward projee lions 
from tile rcnif. 'fhc' liquid enU'is at the licpiid hwel 
at one end of the' cliamlM'r, passes down the first 
compartment to the lower part of tlie chamlK'r, and 
then hori/ontally across the chamlK'r to the' third 
compartment, wliere it jia.sses ujnvarcls to the outlet 
at the sanies level as the inh't, 'rran.sverse baffle* 
plates of short hc'ight prevent disturbance of the 
licpiid in the middle cH)mpartment, whilst imrinit- 
ting light material to list' to the surface*. This 
material is withdrawn through a pipe at the liquid 
level or an opening in the roof liy raising the head 
of liquid. Fatty matc'riai may 1 k' first melted and 
w lushed by the inji'ction of sfeam through pipc\s 
Im'Iow' the* floating material. Ih'.low the' level of the 
horizontal curre-ut of licpiid are placH'cl transverse 
haffle plates of short height for dirc'cting tho heavy 
material, falling out from the current, into pockets 
formcKl in tlio bottom of the chamber. Those 
pockets Jlmve exit valves below, and are nrovided 
with perforated j>ipc8 for the treatment of the do- 
posiU^ eludge before removal if doeired. — J. H. J. 


Mixing machines. J. H. AVebb. AVolverhampton, 
and Ransomc vor Mohr Machinery Co., Ltd., 
London. Fug. Pat. i:i9,018, ll.;^.19. (Appl. 
6096/19.) ^ 

A SKA|.’T rcvojivc's in a trough-like ve ssed and carries 
j a numhc'r of di.sc:s or \\ lics'l-li kc* mixing mcmilK^rs 
I iiiclinc'd to the .sliaft and to eac h otlier. 'I'he trough- 
i like container nc'c'cl liavc* only one* aperture for 
i filling and c'mptying, being rotated through about 
; 180*^ for the latter purjxjse.— B. M. V. 

I Condensing apparatus for refrigerating inaehnies. 
j L. Clu w and \V. F. .Jennings, Jionclon. Fng. Pat 
1.39, :161, 14..5.19. (Appl. 12,1:34/19.) 

j Onk or more vertieal sc*ric>.s of horizontal tubes is 
I divided into groups by headers at the c'lids of tlie 
j tulx's. the grou[)s clc'ereasing in numlK'r (or size) of 
tubes from the; }x)tU)ni upwaicls, so that the' vc'loeity 
' of th(* vapour, whieli fias.s<\s upwards iii.sid<> the 
I tube's ill zig-zag fashion ami decreases in volume 
I hceause of condeusation, may remain constant. 

; Th(' tidies arc cooled by a wak-r spray outside, and 
Ihc'ir ends arc* rcduc'c'd in diainctc'r so that they 
may h<* fasfem'd (e.g., by uedding) into the headers 
and yet lie very c lose to cai h other in orch'r to main- 
1 tain a uniform film of cooling water. The interiors 
! of the; lie Jiders are firovided with baffles .sloping 
! downwards to cflect separation of tlie licpiid and 
vapour.— 13. M. X. 

Dnjing eiitindci's; Steam inlet and \ratrr ontled of 

. .1. (). Lundhc'i'g, Boigc, Norway, F.S. Pat 

1.. 3.31, 994, 24.2.2U. Appl., 24.6.19. 

Tuk hollow trunnion of a drying cylinder is pro- 
vich'd with a rc*movable ca[) which does not rotate 
I with thc' cylinder; tlie cap carries a steam inlet 
pipe, a wah'r outlet pipe c'xtending into and Inmcl- 
ing down to near the lowest point of the* cylinder, 
and a window to jic'iiiiit observation of the water 
tub, .- B. M. A\ 

Dnier. I{. C. Nc'wliouse, AVauwatosa, Assignor to 
Alljs-Cdmlmc'is Manufacturing (V)., MilvvaukcK* 
Wis. r.S. Pat. 1.. 332, 1,37, 24.2.20. Appl,, 26.6.18. 
A rvr.ixiiHicAL easing contains a number of tubes 
c‘X tending the length of the casing. The tubes 
have* a sc'gmc'iital cios.s-s<'c:tioii, and are so arranged 
that, ail annular chamlx'r is formi'd between the 
easing and the tnlK's, ami radial spacx's separate 
the individual tubes. Thf annular c hamber and thc 
radial spaces are all in communication with one 
aiiotlic'r. L. A. C. 

I)n/-h'dn. (). AV. Oegeii, Alameda, and AV. Degen, 
San Krancisco, Cal. I'.S. Pat. 1,. 3, 32, 164, 24.2.20. 
Appl.. 9.8 18. 

A ciiAMiiKii cemtaining the gcxids to bc' dricnl is con- 
iK'ctc'd with a furnace by a duct; tlm furnace is 
piovidc'd with a ehiiniu'y ami also with a sheet 
metal air-pipe Ic'ading from tlic outer air across tho 
fire to a point in the duct loading to the dryer, so 
that clean warm air is drawn into the dryer, 
Dampc'is are arrangc'd so that the prcxluets of c im- 
huslion can lx* sc'iit, as desired, up the chimney or 
inO) tlie dryer along with the clean air. 13. M. X. 

CiCer [; (dtra J. F. AVhiit. Niagara Falls, 

N.V. U.S. Pht. l,:m,7.32, 21.2.20. Appl., ,30.8.17. 
An ultra-filter is constriietcHl of a colloidal membrano 
snp|)orlcci by a closely wovc'ii wire' fabrh* with a 
snioolli surface next the membrane. The wire fabric 
; is hac ked by a plate with grooves for leading away 
j the filtrate. The whole is fixcxl in an apparatus 
adapted to withstand liigb pressure.s, with eharging 
and pressure c'onnoetions on one side of the niter 
and discharge and negative pressure eonnoctiona 
on the other side. — J. H. J. 

o 
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Separator; Bevolving . A. B. Carstens, 

Monterey, Mexico, Assignor to The American 
Metal Co., Ltd., New YorTc. U.S. Pat. 1,331,802, 
24.2.20. Appl., 1.10.18. 

A SEPARATOR for iRoltcn materials of differing 
specific gravity consists of a rotary cylindrical 
vessel provideil with two sets of tap holes diametri- 
cally opposed in the ends. The axis of the cylinder 
is slightly inclined to the horizontal, and axially 
disposed openings in the ends serve for the admis- 
sion of material and heat to the interior. — T. St. 

Heating or cooling appnratvs. R. Achard, Lyon, 
France. U.S. Pat. 1,332,002, 24.2.20. Appl., 
26.12.17. 

A NUMBER of short doublod-walled tubes (the spaces 
between the two walls being narrow) are arranged 
horizontally in groups, with vertical pipes connect- 
ing alternate ends of the tubes. The liquid to be 
heated or cooled is passed through the vertical 
pipes and the short tubes, and the heating or cool- 
ing medium through the jackets of the double- 
walled tubes. — B. M. V. 

AtomiHing liquids for purposes of drying, concen- 
tration. mixing, or reactwn; Apparatus for . 

L. Galland, Berlin-Wilmcrsdorf. Ger. Pat. 
307,152, 21.10.17. 

Rows of jets arc grouped in one or more clusters 
in an atomising or drying chamber. Each row or 
cluster has its own separaU' supply of compressed 
air and liquid. Drying of the attmiiscd liipiid is 
effected more quickly than is possible by the use of 
long atomising tubes passing through the chamber. 


Kilns for burning cement, lime, ddoniite^ etc.; 

Compressed a?r inlet for . Ammo, Giesecke 

und Konegen A.-G., Brunswick. Ger. Pat. 
315,775, 11.5.18. 

The mouth of tlie inlet is divided into chanucls 
by a grating comi)oscd of rods of rhombic cross- 
section, each of v,hich can be .-separated into two 
parts of triangular cross-section. The inner .side of 
the grating, which is the more liable to damage by 
heat and mechanical wear, is therefore e.asily re- 
placed, whilst the sound rear portion can bo re- 
tained; the device also facilitates the clearing of 
the narrowest parts of the air channels if these 
bec’omo choked. — J). F. T. 

Filter leaves. A. R. Peck. Los Angeles. Cal., U.S. A. 

Eng. Pat. 139,390, 22.10.18. (Appl. 16,210/19.) 
See U.S. Pat. 1,282,280 of 1918; this J., 1919, 34 a. 

Fitter-press and the hkr. ,T, Miller, Assignor to 
G. Fletcher and Co., Ltd., TK-rby. D.S. Pat. 
1,331, a50, 17.2.20. Appl., 3.6.19. 

See Eng. Pat. 126,2t>5 of 1919; this J., 1919, 397 a. 

Refrigeration ; Process of . W. R. Orrnandy, 

London, Assignor to Seav Syndicate, Ltd., Man- 
chester. U.S. Pat. 1,331,356, 17.2.20. Appl., 
13.4.17. 

See Eng. Pat. 107,040 of 1916; this J., 1917, 917. 

Grinding^mill and tumbling comminuting-hody 
therefor. R. C. Newhouse, Assignor to Allis- 
Chalmers Manufacturing Co., Milwaukee, Wis. 
U.S. Pat. 1,331,964, 24.2.20. Appl., 29.4.15. 

See Eng. Pat. 101,055 of 1916; this J., 1916, 954. 

Cooling chamber t. Eng. Pat. 139,383. See XIXa. 


I IIa.~FUEL; GAS; MINERAL OILS AND 
WAXES. 

' Coking plants; Standardisation of . 0. M. 

i Schadeck. Stahl u. Eisen, 1919, 39, 1349 — 1360. 
The necessity of standardisation of existing coking 
plants is discussed. No actual standards are sug- 
gested, but the author recommend.s the standardisa- 
! tion of pipes, dampers, arches, and the like, and 
' the construction of standard units in new plants. 

—A. G. 

I Co(d gas; Composition of the unsaturated hydro- 

i carbons present in . F. S. Sinnatt and L. 

: Slater. Analyst, 1920, 45, 85—87. 

' Coal gas was passed at the rate of 10 litres per hr. 

: through wash-bottles containing bromine; at the 
! end of the absorption period the liquid in the 
! bottles was washed with dilute sodium hydroxide 
; solution, then w ith water, and dried over anhydrous 
potassium carbonate. Two experiments were made, 

1 700 litres of gas being used in the first and 1500 
litres in the second, the weights of liquid bromides 
obtained being 235 and 620 grms. respectively. The 
liquid was distilled under 15 mm. pressure, the 
• fractions boiling below 100° C. and between 100° C. 
and 145° C. being collectal separately. The frac- 
tion boiling below 100° (15 mm.) was then fraction- 
ally distilled. From the results of the two experi- 
ments it is calculated that the composition of the 
unsaturated hydrocarlH)ns was respectively ethyl- 
ene, 84*3; propylene, 13’4, 1F8; butylene, 1’7, 
2*3; and amylene, I’O, 1*5% by vol. The gas con- 
tained 3*5 — 4*5% of unsaturated hydrocarbons. 

-W. P. 8. 

[G<15] purification ; Oxide . G. W. Anderson. 

Gas J., 1920, 149, 688—690. 

The best wr)rking rosulte are obtained when — 4 
cb. ft. of oxide is provided for every 100,000 cb. ft. 
of gas per annum. Figures are quottKl from work- 
ing results of a number of plants running on gas 
containing 1*0 — 1‘2'', HjS and 2,/, of air. Four 
purifier boxes were connected in series, the first 
. one iH'ing disconnected and recharged as soon as 
any HjS wiis detected at the outlet of the third 
box. The oxygen-content of the purifietl gas should 
not bo higher than 0*2 — 0*3% und the tem|H>raturo 
should not exceed 26° — 30° C., the inlet tempera- 
ture l)eing 20° C. ; 0*25% of steam [X'r ItKlO cb. ft. of 
gas may be admitLetl te keep the oxide moist. A 
mixture of “Lux” oxide with 30% — 40% by 
volume of bog-oro i.s recommended. Such a 
mixture, operating uiuLt the conditions men- 
tioned, can 1)0 discarded after once or twice 
revivifying. The same effect is obtained by the 
rotation system, which has been successful chiefly 
in plants where the ouantity of available oxide in 
the purifiers was small in proportion to the amount 
of gas produced. The size of the purifying plant 
has an important bearing on its efficiency, and the 
design of the plant should pro(‘eed on the following 
lin^^s: — If the gas velocity be 0*2 in. per see., the 
section of each l>ox should he 0*7 sq. ft. per 1000 
cb. ft. output in 24 hours. If the total depth of 
oxide in each box exoeed.s 24 — 30 in., a divided flow 
: of gas should bo resorted to. For regeneration of 
the oxide outside the purifiers 0*67 — 0*87 sq. ft. of 
surface area is required per 1 cb. ft. of oxide in the 
purifiers. An estimate of the plant nex^caaary to 
i deal with a yearly output of 450 million cb. ft. of 
: ga.s is given. — A. G. 

Benzine [petrol]^ from lignite tar; Production of 

i by cracking. F. Fischer and W. Schneider. 

i Ges. AbhandL Kenntn. Kohle, 1918, 3. 122-149. 

! Chem. Z<.ntr., 1919, W, IV., 1074-10T6. (See 

this J., lFi9, 672 a.) 

I Bknstnv has been obtained hitherto from lignite 

i 
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tar either by heating under pressure or by super- 
heating at normal pressure; the behaviour of the 
tar when heated to the boiling point for a long time 
h^ now been examined. The fractions of tar from I 
Riebock’s montan works which boil above 276® 0. 
were partially decomposed when heated at 300® — 
315° C. for 13 hours. The specific gravity fell, and 
20% distilled below 200® C., 73% below 260® C., and 
88% below 275® C. Protracted heating of the tar j 
fraction at 350®~500® C. lowered the specific j 
gravity of the decomposition distillate to 0'81 — 0‘83. 
and a yield of 66*9% was obtained, which fell to 63% 
after an acid-alkali wash. The products boiling 
below 300° C. may be regarded as newly formed and 
amount to 46‘8%. The distillate has the composi- 
tion: — B. pt. 60® — 100® C., 4‘2% (sp. gr. 0'68l at 
20® C.); 100®— 150°, 6*9% (0743); 150°— 200®, 11-3% 
(07799); 200®— 250^, 197% (0*8198); 250°— 300® C., ' 
32*4% (sp. gr. 0*8502 at 20® C.). The yield of pro- j 
ducts boiling below 150® C. wa.s less than is 
obtained by the other methods previously used. 
The products obtained by the different methods are 
compared in the following table; — 


Lignite (ar 

8i»eclflc grmvity 

Broinluo 

cracked by 

of fruetion. 

j uuuiber. 


below 

below 1 


100“ C. 10O'’-lI.0‘‘C. 

lUO-'C. !l00“-l.fi0''C. 


1. Jleatinir under 1 
preHBure 

0 607 

' 1 

0-708 1 

69 ' 

68 

2. Slow heating . 

0'6B1 

0-743 i 

112 ‘ 

98 

a. Superheating at 
ordinary pres- 
sure 

0-710 

0-818 ' 

150 

97 


The prcxluets under Series 3 were treated with zinc 
chl<)ri<lo, which re<luce<l the bromine number more 
than the alkali-acid wa.sh. The yield of unsaturated ; 
compounds is much less where heating under ' 
pressure is u.schI, i)robabiy U’causo the eompound.s , 
being retained for a time in an autoclave become i 
polymerised. Experiments were made to see if 
polymerisation oceurrexl in the protracted distilla- I 
tioii as hero practised. The tar was distilled and 
par.^ffin crystallised out at 5® C. After removing 
fractions boiling 1k*Iow 250® the tar wa« heated to 
280® — 33() C. The specific gravity of the distillate 
(0*88 — 0*89; indicated little deeom position. A ! 

further heating for 61 hours at 335® — 350® C. gave ' 
aftor the acid and alkali wjish 6*7% of a light oil 
up to 150® C., indicating considerable decomposi- 
tion. The r<widue wa.s a semi-solid mass (13*9%) 
from which a lubricating oil (xmld be obtained with 
visi osity at 20® C., 35*5® (Engler), flash jmint 108°, ' 
sp. gr. at 20°, 0 992, 8<dting point 11° (without stir- i 
ring). The corre.sponding fraction from a tar 
rapidly distilletl in vncuo had a viscosity at 20®, j 
19*2° (Engler), setting point 15° (without stirring), : 
flash point 197°, sp. gr. at 20°, 0*965. The pro- i 
tracted distillation had led to a certain thickening i 
of the oil. The disadvantages of the lignite ! 
lamzinw are the pungent smell and high perc'entage ; 
of unsaturatod compounds. Decomposition under : 
pressure roducee the latter, as also does washing ■ 
and hydrogenation. In the future it is possible j 
that theee products will form the raw material for ; 
chemic^il manufactures. H. J. H. 

[Petroleum] oil-field emulsions. J. L. Sherrick. J. 

Ind. Eng. Chem., 1920, 12, 133—139. 

To be accepted by transporting companies in the 
United States crude petroleum must not contain 
more than 2% of water, and this necessitates treat- 
ment of emulsions in the field. The emulsions in 
Goose Creek (Texas) oil-fields consist of salt elution 
and oil containing asphalt, and experimental 


results obtained with them are applicable to the 
products of that district in general. When sub- 
jected to an electrical current the water particles 
migrated to the anode. The negative charge on 
the water particles could be neutralised and the 
water precipitated by the addition of cations which 
were strongly adsorbed, such as ferric ion. The 
results obtained with ferric chloride and ferric 
nitrate showed that both ions of an added electro- 
lyte are effective in precipitating the charged 
particles. The effect of ether in reducing the 
stability of such emulsions is probably due to its 
solvent action upon the asphalt, rather than to any 
increase in the density of the two liquid phases. A 
mixture of ether and carbon bisnlphido of the same 
sp. gr. as the emulsion will also cause water to 
separate. It is probable that the action of certain 
commercial preparations used for treating emul- 
sions is due to their being hydrophile colloids. 

-C. A. M. 

Paraffin wax (pentacontane CjoII,,,) found in Lan- 
cashire coal; Solid . F. 8. Sinnatt and M. 

Barash. In.st. Min. Eng., Nov, 11, 1919. 

A DEPOSIT of several tons weight was found over 30 
years ago in the Arlcy mine at a depth of 440 yards. 
This consisted of a dark brown, brittle, tasteless, 
and odourless wax. It contains no sulphur, 
nitrogen, ash, or halogens, and is practically in- 
soluble in all solvents in the cold, but dissolves in 
hot benzene, toluene, chloroform, carbon tetra- 
chloride, and aniline. The wax is unaffected by 
strong alkalis and acids, except by hot conoentra^ 
sulphuric acid. Hot liquid bromine has no action 
on the wax. On bleaching a hot benzene solution 
with animal charcoal, a white amorphous solid was 
produced, m. pt, 93*0° and solidif. pt. 92*7° 0. 
Under 16 mm. pressure the wax boiled at 420® — 
422® C., and about 85% distilled without decomposi- 
tion. The sp. gr. is 0*9422 when cold and 0*7940 at 
the melting point. The substance has the formula 
C,oH,o 5 , and i.s the highest homologuo of the 
paraffin seriee so far discovered occurring naturally. 

-A. 0. 

IIcntir\<j Martin furnace with coke-oven gas. 
Springonim. See X. 

Heating metallurgical furnaces. Gouvy. See X. 

(Hdorination of ethylene. Sinyiho. See XX. 

jilawn-oiit shots in coal 7nines. Hutchison and 
Barab. See XXII. • 

Cuprous chloride solution for gas analysis. Kraus- 
kopf and Purdy. See XXII I. 

Comhustihle gases. Schmidt-Jensen. See XXIII. 

Patents. 

Furl; Artificud . L. Lane, Loughor, and D, H. 

IVilliams, (^rovesend, 8. Wales. Eng. Pat. 
139,091, 2.7.19. (Appl. 16,52^1/19.) 

The fuel eonsist« of a mixture of anthracite duff, 
waste pitch, s^Klium nitrate, carbonatxmns shale, 
and/or “ clo<l/’ with or without a small quantity 
of dried clay. The waste pitch is a grease produced 
in the lubrication of rolls or similar machinery or 
in the manufacture of tin-plate. “Clod” is mineral- 
ised mud mixed with carbonaceous clay. The coal 
i.s heated and mixetl with the nitre before adding 
the waste piteh, and the mixture is briquetted and 
left to harden for 24 hours. — A. G. 

Cool; Agglut inant for the eonglomeration of . 

L. A. E. Iraziista, Zarauz, Spain. Eng. Pat. 
139,106, 7.8.19. (Appl. 19,477/19.) 

Coal is briquettcnl with the^ aid of 3"-'4% of an 
agglutinant cornpoeed of 3% of tallow or other 
greasy substance and 97% of tar. — ^A. Q. 



290 A Cl. IIb.-^DESTRUCTIVE DISTILLATION ; HEATING ; LIGHTING. {April 30. 1920. 


Fuel; Artificial . B. G. Seccombe and J. Sandi- 

ford, Mjuichestor. Eng. Pat. 139,115, 25.8.19. 
(Appl. 20,800/19.) 

Coal slack is briquetted with clay, lime, fibrous 
material, salt, nitre, alum, and suiphur.—A. G. 

rulvenilcnt fuel in si (dial ions for use in connection 
iritfi furnaces. (,luigloy Furnace Specialties Co., 
Inc., Now York. Eng. Pat. 126,038, 7.5.19. 
(Appl, 11,386/19.) Int. Conv., 8.5.18. 

CilvSHKi) tM)ul freed from iron by means of a mag- 
netic .separator is dried i?i a rotary dry(>r and con- 
veyed to storage-l)iiis which feed the pulverisers. A 
suction fan conveys air and pulverise<l coal from 
the pulveriser to n evclone-scijarator from which 
the main body of air returns to the i)ulv<>ri.ser and 
is used over and over again. The coal dust is de- 
livere<l to a slorage-hin with a gato di.s<harge, 
through which it falls into a blowing tank com- 
prising a large upright cylinder set upon the plat- 
form of a weighing-machine of the ‘‘quick reading, 
net ” ly])e. From the tank onward a compre.ssed- 
air system of transjuntalion for the pulveris<‘d coal 
is employ<'d. TIu' outflow of fuel from the tank is 
controlh'd hy internal nuahani.sm opmati'd by a 
hell-crank and K'ver whiili can lx* locked in any 
desirt'd {Kisition by a quadrant and latch <levico. 
'I'he flow of fuel to any particular furnace on the 
distribution main can be reguiaU'd by the weight of 
fiul sent from llie blowing tank. .Accumulations of 
pulveristxl coal in the main can Ix' cleared by means 
of an auxiliary compressi’d air lin<\ The fuel is 
injected into tlie furnace by means of a jet, second- 
ary air being supplied for combustion by nnuins of 
a concentric pipe. The ;idvanlages of this .system 
are that only such (piantity of col is pulverisi d as 
is nccsled for imm<'diat<> use, and iho |M)wd(‘rc<l coal 
Ix'ing kept in air-tight storage bins, oxidation is 
retarded, and hence , •spontaneous combustion is not 
likely to occur.— A. G. 

Stora(je of acd ylcne or other yas; Filtinys for tanks 

or the like infnidctl for the . A. T. Siirn- 

mark, Got^-lxirg, Sw<‘<len. Eng. Pat. 12.‘h5,‘U, 
17.2. Ht. (Appl. .3927/19.) 

ITik filling material is ( ()mpns<><I of c<‘ramic or other 
porous material reinfoiatsl by loose si rands of imdal 
wire, such as iron, of short length evenly distributed 
throughout the mass. 'I’o prevent entanglement 
the strand.s are straight or only slightly Ix-nt, The 
reinforc<Kl mass may lx- made into bri<pietU‘« or 
slabs, which ar<' ins<rtcd ili the tanks. (Ileboauno 
is direct'd to EtJg. Pat. 23,.s.56 of 1910; this .1.. 
1911, 319.) -J. S. G. T. 

Liquid hydrocarbons; licfininy - ■ A. E. 
Dunstan, Sunbiirv-on-Tharues. Eng. Pat. 
139,2:13. 3.6. IS. (Appl. 911 I MS.) 

OxiiJiSAHLF, sulphur (omjvounds pr(\s<*nt in mineral 
oils are remove<l by the a( tion of an alkaline solu- 
tion of a hy|Mx;hlorite, sin h as sixliuiii hypochlorite. 

—A. E. D. 

Motor fuel for internal cotnbiislion cnqines. G. F. 
Dinsmore, Boston, Mass. U.S. Pat. 1, .331, 051, 
17.2.20. Appl., 19.3.19. 

Crude wood naphth.i is mixed with petroleum dis- 
tillate (kerosr-ne). The a(<Uon<‘ is dissolved hy tin* 
kerostme, and the .solution is se{)arat4‘d from the ; 
undissolveil methyl alcohol. — A. E. I). 

Od-cracking sfdl. J. L. Gray, St. Louis, Mo. G.S i 
Pat. l,*a‘31,f)C>9, 21.2.20. Appl., 21.2.J7. Kc- i 

newed 13.11.19. ! 

OtL is superheated in a cast-iron cylindrical casing * 
containing straight iength.s of wrought-iron pipe : 
arrnngctl parallel to the axis of the cylinder and em- j 
bedded in its wall. 7’liesc pipes are connecU^d by l 
inean.s of return benda, so as to form continuous j 


I conduits pa.ssing from side to side from the lower to 
j the upper part of the casing. — C. A. M. 

Liquid fuel; J^roduciion of . Konsortium fur 

Elekirochem. Industrie G.ni.h.H., Munich. Ger. 
Pat. 315,290 , 30.8.17. 

Acktaldf.iiydf, and paraldehyde are mixed in pro- 
; portion adjusied to give the dexired volatility. The 
mixture, which hums with a non-luminous and non- 
; smoky llamc, lias ai>])roximatcly the same calorific 
! value as ructhylattd spirit. -H. J. H. 

Lubricating oil [from mineral oils]; Process for ob- 
taining — by means of suljihu rous acid. Allgem. 

Ges, fur chciii. Industrie m.b.H., Berlin. Ger. 
Fat. 315, 2M), 20.7.17. 

Tjik portion .‘^oluhh' iu liipiid sul[>hur dioxiilo 
which is cxtracti'd fiom suitable hydrocailion oils is 
trcati'd with dry ammonia gas, and the ammonium 
.‘^alts tlius formed ar<' removed. Tlu' excess of am- 
monia is expelled hy passing air tlirough the limited 
oil. The product contains an cxtrcnu'ly small quan- 
tity of ammonium sul|»hik‘ and amiiionium sul- 
|»hatc, which rmnaius dissohed .in tlie oil or finely 
snspimded. The Inhricating oil jiroducx'd iia.s a 
high vis(U)sitv and a verv low solidilving point. 

— J. F. B. 

.{hnninium chloride residues \from treatincnt of 
mineral oils]; t ■ f ilisaf ion of — — . |,. S. Alibott, 

Port .Arthur, Tex , .Assignor to Gulf llcfiiiiug Go., 
Pithshurgli, Pa. r.S. Pat. ),. 332,018, 21.2.20. 
Appl., 1.7.19. 

P.MIT of th(‘ carlx))! iu the ri'sidiU's is buniod to heat 
tile remaining carbon to incandcM'ciu c. and a 
curnuit ot heated chlorine is then {lasst'd tlirough 
the iiu amlescent ma.ss. — W. J. AV. 

Lubrinit ing oil purifying and reclaiming systems. 
The l)c Tiaval Scp.irator Co., New ^’ork, As- 
sigiH'cs ot E. \V. Kennedy, 'Preiiton, N..I., F.S.A. 
Fug. Pat. 131,196. 13.8.19. (Appl. 19,901/19.) 
Int. (’onv., 2<3. 10. 18, 

( 'oinbushon pi odiiels; .{pjiaral us for general no/ 

- under pressure. C. M. Patlison, Ibuitre, 
AValcs. r..S. Pat. 1,331,523, 21.2.20. Appl., 
‘27.11.18. 

Skk Kng. Ibit. 129,7‘2r) of 1917; Lhis .1., 1919, 673 .A. 

JI inlrt, carbons ; Trent ment of lupiul for the 

transformation thereof. N, ('. ami Ch I'h Cassal 
and B. H. Gcrraiis London. F.S. l»at. 1,3.30,8 1 1, 
17.2.20. Appl., 12.9.17. 

Skk Eng. Pat. 117,087 „f 1916; this .1., 1918, .501 
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HEATING; LIGHTING. 

Patents. 

Pefeention sludge otdamed in the monufaetu re of 
sugar; P roiluetion of feiga’iies and other jirotlucfs 

by diy distillation of . H. Stoltzenlx-rg, 

Berliri-Wilmcrsdorf. Ger. Pat. 316,50:1, 8.8.17. 
To prevent decomposition the sludge is driid iuiim'- 
diatcly it is jiroduccd without the addition of any 
otlier snhstainsjs, and the dricsl proiliict is distillid. 
The oily and aqueous fractions of the distillate arc 
work<Hl up si'itarat4‘Iy to ic.sin suhstitutes, pyridine 
bases, acckuic, ami Pyrrole IL'd. An alternative 
metlnxl is to separate the sludge into tlinx) fractions 
by pnxipitation and treat tlieso separaUdy: a re- 
sinous fraction yichling a high pcreoiiiago of tm- 
penes and resin; a fraction with a high nitrogmi 
content yielding mainly bases; and a fraction rich 
in fatty acids yielding principally acetone. 

-L. A. C. 
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Electric incandescent lamps. Siemens nnd Halske 
A.-G., Siemensstadt, Germany. Eng. Pat. 
112,264, 22.11.17. (Appl. 17,211 /17.) Int. Conv., 
29.12.16. 

In electric incandescence lamps, more particularly 
those known as Kas-fillcd carbon lamps, rare ga.ses 
specially purified to remove the last traces of nitro- 
gen are used as the lamp-filling medium. The life 
of the filament is much increased thereby and its 
load capaoity considerably augmenteil. — J. 8. G. T. 

Lcadimj-in conduefar [r.f/., for electric lamps], j 
J. H. Aii(lor.son, Cleveland, Ohio, Assignor to | 
(Jeiieral Klectric (k). U..S. Pat. 1,3.31 ,08.'5, : 

17.2.20. Appl., 2*^. 8.15. | 

Thk conductors are composed of a metal having a ; 
higher c(K*flicient of expansion than the vitreous i 
material into which they ar<^ .sealed, and they are ; 
j>rovid(xl with one or more thin radial flanges sit the ’ 
.sealing ixtint.- B. V. 8. j 

I 

Voonim hihcs' Production of electropositive elec- '■ 

trodes in . W. Kos.sel, Munich. Ger. Pat. ! 

307.674, 26.1.18. ; 

A LHHH elei troposiLive material is converted into a i 
more* <'l<'ctropo.sitive stibstance in wtcuo in the ! 
abs^'uce <4 oxygen. As an <'xample, amalgams are i 
in general niori' <'k‘clroi)()siti\'<‘ tliati th<‘ correspond- ; 
ing metals, iciiic. .1. S. C. T. 

liischniiic fohes; Incandescence cathode for • — . ' 
F. Skaupy. Berlin, (ier. Pat. 310,712, 16.6.18. 

In cathod(.s ol th»' Wchiielt type the support for 
the mati'rial affording emission of ehs trons is (torn- ; 
pose<l of osmium. 4'he range of possible substanc<‘s 
which may b(‘ cju ployed as sonr(^es of electronic ; 
<‘mission is thereby extend<‘d on account of the I 
liiglu r k'lnperature at which osmium may l>e us<?<l ; 
< i.mpand with j)latiniim and iridium.-- ,1. S. CJ. T. 


III.-TAR AND TAR PRODUCTS. 

Jjiijnitc tar; Arlian af concent rated lud fuming 
sidphunc acid on flic fraction 200*^- -300° (1. of 
NV. SchiH'ider and 0. Jantsch. Gcm. 
Abhandi K<‘nntn. Kohle, 1918,3, 191 99. Clnuii 

/eiitr.. b'l'b 90 , IV., 1073. 

'I'hk fraction 2(KP — 3(MP('. of a tar from the IlielxH'k 
Montan works fn'cd from j»hcnols and ha.s^'s was 
shake'll n'peatiHlIy with conee‘ntrat<Hl sulphuric acid 
and 59’4 was dissolvcsl. Th<' proivss was con- 
tinued with fuming acid containing respectively 9 '< 
iSOj and 15 vSO, , when a further 29'2 of the oil 
<lis.soIv('<l, leaving 112 of a csilourleas oil, 90 ', of 
whif h <listilled Ix'twixui 2(K)^ and 300° C. and had 
sp. gr. 0 772 at 20° (\ The residue solidified on 
eooling. The same fra< tion of a low tem|X‘rature 
<()al tar tr<*aU'd similarly left almost the same pi*r- 
(<*ntag4' ot residue insoluhle in acid, hut a larger 
proportion <lissolvc<l in th<' concc'iitrated acid. It 
is (ini<ludi<I that tlu* proportion of paraffin is 
approximately the .sanu in th<' fi action of Ixith tars, j 
wlwreas the. lignite tar fraction contain.s the smaller 
proportion of unsaturated hydrocarbons (soluble in ! 
''trong sulphuric acid) and a larger proportion of 
aromatic and hydroarom.itic hydrocarbons (soluble ; 
in turning .sulphuric acid). 6(K) e.c. of a lignite dis- ; 
tillation tar frai tion (200° - -3(K)° C\) washed fre<' of i 
IiIh'UoIs and bas<'s was treate<l once with 550 c.c. of 
< oncentrak'd sulphuric ueid, h'uving 48% undis- 
solvi'd. Hie acid tar troak’d with water gave 18’2% 
of iieiifral oil and 21%, of oily sulphonic acid. The 
neutral oil was a moderakly viscous lubricant, 40%', 
of which distilled over up to 287° C. when de<*oin- 
position set in.--H, ,1. H. 


Catechol. B. Eisner. Monakh., 1919, 40 , 361--362. 

greater than 1%, with exoeea of 
cold barium hydroxide solution, catechol givea a 
prwipi^k) of a very sparingly soluble barium salt, 
0,1140, Ba,3IH,(), in the form of silver-grey leaflets 
with a pearly lustre. Since resorcinol and quinol 
give no such precipitate, the reaction is .suggested 
a.s a means of separation, which is probably suiwrior 
to that of depending upon the use of benzene 

— J. K. 

Patents. 

Sidphonation, nitration, and chlorination of aro- 
matic substances; Apparatus appUcable for the 

. H. N. JMorris and Co., and H. N. Morris, 

xManchoster. Eng. Pat. 139,234, 5.6.18. (Appl, 
9250/18.) 

The apparatus consi.sts of a numlK.'r of reaction 
chambers each divided into twf> compartments, one 
above the other, with conimunieating passages and 
conden.sing chamlK'rs alxive; the upper compark 
nu'nt of each r<'action chamlx^r is fitkxl with two or 
more atomisers through which the reacting sub- 
stances are introduced and the lower compartment 
with coils for the control of the temperature. 

-J). F. T. 

i'arhazole; Purification of South Metro- 

politan G.'us (’()., and W. Kirhv, London. Kng. 
Pat. 139,441, 14.11.19. (Appl. ‘ 28,279/19.) 

'liiK precipitate product'd by the addition of Avakr 
to a. solution of earhazole in (oncentrated sulphuric 
acid is obtained in comiiaratively large crystals 
which can <’asily b(' removed by filtration if the 
dilution is eflocte<l by exposure to a moist at- 
mosphere.- I). F. T. 

Side-chain a.cidation, \ Prejiaration of benzotc acid 
from toluene.] V. Coblcntz and H. W. Walker, 
A.ssignors to Commercial Ik'wareh Co., New 
York, U.8 .Pat. 1,:132, 028, 24.2.20. Appl., 7.4.19. 
Benzoic acid is manufactured from toluene by 
“stratifying” this with nitric acid of 20 — 13/ 

( oncontration at a temperatur<‘ somewhat below the 
boiling point of the toluene, the materials being left 
in eontact until reaction is complete and escaping 
vapours condcnsixl and returned to the reaetion 
mixture. — D. F. T. 

liefeue and its derivatives; Preparation of aromatic 
nit ro-rorn pounds from - B. Arnot, Ziirieh, 

Ger. Pat. 315,623, 2.8.18. 

Bktene, reti'iiequinone, or high-boiling rcwiin oil 
(tar tallow) is treakd with nitric acid of sp. gr. 
greater than 1‘43 in the pres^'Uce or absence of 
fuming sulphuric acid. Kjnmples. — Dinitroretone, 
prepared by the action of nitric acid of sp. gr. r48 
k) 1*62 at i5° C. on reteiie or tar tallow, is a floci- 
ciilent yellow eompound soluble with difficulty in 
aqueous alkalis, and soluble in most organic sol- 
vents; on reduction it forms an amine which can be 
diazotised and (‘oupUxl with the usual componentfl. 
x\itron?k'ne-sul phonic acid, a yelIowi.sh-brown com- 
pound, is prepari'd by tlio action of nitric acid and 
26 , olciiin on retene. — L. A. C. 

Xaphthalene and other crysfaltine substances which 

c>.n he sublimed; Purification of . Mittel- 

deutsche TiV'rprodukten- und Pac hpappenfahr. 
P Biehm, Grifte. (Jer. Pat. 315,958, 6.3.18. 
Naphthalene, phthalic anhydride, camphor, indigo, 
nrscuiiouH acid, cinnabar, ammonium chloride, or 
the like, is purified by fractional sublimation in an 
nnpanitiis consisting of an inner chamber into which 
the vapour is first led, one or more outer chambers 
surrounding the inner chnmlH'r on all sides, and a 
j final cooling chamber. In the ens(> of naphthalene, 

I largo crystals of a high degree of purity are de- 
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posited in the inner chamber; the product in the 
outer chambers is somewhat less pure, while the last 
fraction deposited in the final chamber is of an oily 
nature. — L. A. C. 

Coumarone resin, Ger. Pat. 302,643. See XIII. 


IV.-COLOUWWG MATTERS AND DYES. 

Azo-derivaiives of indoxyl. J. Martinet and 0. j 
Dornier. Coraptea rend., 1920, 170, 592 — 594. 

When the requisite amount of a dia7.o compound is i 
added to a mixture of ice and an indoxyl molt 
neutralised by sulphuric acid, azo-derivatives of 
indoxyl are readily obtained. The authors have, in 
this way, prepared 2-methyl-, .3-methyl-, 4-mothyl-, 
2.4-dimethyl- and 2.3.5-trimethyll)enzoneazoindoxylB 
and o- and )3-naphthaIenoazoindoxyls, All of theso 
compounds decompose on melting. (See further J. 
Chom. Soc., 1920, i., 335.)— W. G. I 

[TAijht] filters. Miethe and Stenger. See XXI. i 
Patent. { 

PurifyinQ substances by sublimation. Ger. Pat. j 
315,958. See III. j 


V.-FIBRES; TEXTILES; CELLULOSE; 
PAPER. 

Textiles; Testing the mildew resistance of . 

B. 8. Levine and F. P. Veitch. J. Ind. Eng. 

Chom., 1920, 12, 139—141, 

In testing the resistance offered by fabrics to 
mildew the incubation i^riod should not l)e leas 
than 30 days under aerobic conditions of growth in 
subdued light, and at a suitable humidity and tem- 
perature. Six discs about II in. in diameter are 
cut from the fabric to be tested and immersed in 
running (or frequently changed) water for at least 
2 days U) remove water-soluble fermentable or 
fungicidal substances. They are then pressed 
between absorbent paf)er and placed in six bacterio- 
logical Petri plates containing 10 to 15 c.c. of agar 
jell^Y free from nutrient substances. Tho plates, 
which must not be air-tight, are incubated for 7 to 
10 days in a closfxl chamber at 20° — 25° C. If a 
well-developed growth has appeared the test is dis- 
continued. Otherwi.se tho discs are inoculated with 
stock culture.^ of Altenuiria, Clodosporium and a 
pink Mucor, and tho incubation renewed for 3 to 4 
weeks. After thi.s period the amount, nature, and 
extent of the growth, and the amount of di.scolora- 
tion and tho strength of the fabric are noted, and 
the sample classified in accordance with an arbi- 
trary scale in which 0 represents susceptibility to 
mildew with tendering of the cloth, and 10 “mildew- 
proof," with no growth of mould and no discolora- 
tion of the cloth. Laboratory results thus obtained 
^reed fairly well with the results of practical tests 
in which pieces of treated and untreated cloth were 
stretched in tho form of te'nts and exposed to 
weather conditions for upward.^ of a year, — C. A, M. 

Flax and hemp fibres; Differentiation of , R. 

Haller. Neue FaserstofFe, 1919, 1, 229 — 230. 
Chem. Zentr., 1920, 91, II., 48. 

The fibres of flax and hemp show quite different 
swelling phenomena on treatment with concen- 
trated canlitic soda. Flax swells uniformly^ and the 
contents of the central canal show up distinctly, 
whilst the fibre substance becomes uniformly trans- 
parent. In the case of hemp the contours become 
irregular, the fibre remains non-transparent, and 
the wall of the central canal does not stand out | 


! distinctly. The diameter of the flax fibre increases 
I on an average by about 83%, and that of the hemp 
i fibre by only 25%. The flax fibre in contact with 
I the alkali makes likely worm-like contortions; the 
I hemp fibre also bends about but leas vigorously. On 
i treatment with cuprammonium reagent the flax 
I does not show barrel-shaped swellings, but the hemp 
fibre does. If the fibres are dyed with a strong solu- 
tion of Dianil Blue PH in concentrated caustic 
potash lye and examined under the microscope, the 
flax shows knotty swellings and cross lines at irregu- 
lar intervals which are more deeply dyed; in the 
case of hemp there are numerous cross lines, but 
these are not appreciably darker in colour than tho 
rest of tho fibre. — J. F. B. 

Aeroplanes; Material and dopes for the planes 

of . A. Fuchs. Chim. et Ind., 1920, 3, 167 — 

172. 

Details are given of the various materials used for 
pianos and of the dopes or varnishes used to render 
them waterproof. Cellulose acetate and other 
materials us^ as bases for the dopes are discussed, 
as well as tho most appropriate solvents. Materials 
for increasing the plasticity of tho film when dry 
and for reducing its liability to fire, the methods of 
applying the dopes, of drying the films, and of re- 
covering tho vaporised solvents are considered. 

— W. H. C. 

Patents. 

Fibrous plants [yucca']; Process of treating 

for the recovery of fibres. W. Loehr, Blooming- 
ton, Cal. U.8. Pat. 1,330,127, 10.2.20. AppL, 
28.5.19. 

Yucca plants are crushed ^ boiled in an alkaline 
solution until the cellular tissue is softened, treated 
with dilute solution of alum, washed in cold water, 
and the fibre then shaken and dried. — J. F. B. 

Vegetable fibres; Process for making lustrous. 

P. Krais, Dresden, and 0. Rohm, Darmstadt. 
Ger. Put. 315,398 , 24.9.18. 

Fibres in tho raw or manufactiirod form aro treated 
for a long time with a solution of tlic enzymes of 
tho pancroatic gland at a moderate tempr^rature, 
then washed and dried. Flax, ramie, and nettle 
fibres so treated acquire a permanent silky gloss. 

— J. F. B. 

Papers for use as a dielectric for electrical con- 
densers and other purposes. F. Haigh, Stoke-on- 
Trent. Eng. Pat. 138,226,9.4.19. (Appl. 8969/19.) 

Extremely thin ti.ssuo paper is coated with a homo- 
geneous substamo possessing good electrical insula- 
ting properties, such as pyroxylin, collodion, nitro- 
tolhilo.so, or ccdlulo.se acetate. Tho thin pajKjr is 
supported by a hacking of a heavier paper, tho two 
pap<>rs bidng pretwxl tegether in a moist condition 
during manufacturo (Eng. Pat. 24,981 of 1911). 
The coating is then applied to tho thin paper while 
in contact with tho support, and the backing is 
removtxl before the pafier is urikI. — J. F. B, 

Paper, yarns, and fabrics; Process for waterproof- 
ing - — . H. T. Bohme A.-G., Chemnitz. Ger. 
Pat. 315,412, 13.12.16. 

The goods aro treated with water-solublo oils and 
sizing agents. Complete waterproofing of paper is 
effected by precipitating the oil from its aoueous 
emulsion by means of weak acids or acid salts on 
the fibre, with the simultaneous use of sizing agents. 
The oils may be added to tho pulp in the hollander. 

— J. F. B. 

Sponge; Manufacture of am elastic artificial 

from plant structures. J. Hach and E. Dreyfuss, 
Kaiserslautern. Ger. Pat. 316,185, 9.2.18. 

Tub leaves and stems of various peat mosses, especi- 
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Sphagnum cymbifolium. are torn up in a ** rag- 
devil ” and treated in the naif-dry condition wi3i 
calcium hydroxide, the excess of which is subse- 
quently neutralised with dilute acetic acid. The 
cell walls are thereby hardened or “ tanned and 
permanently preserve their elastic condition. The 
mass has the properties of a natural sponge. 

— J. F. B. 

Artificml silk; Apparatus employed in manufacture 

• J. Clayton, Coventry. Eng. Pat. 

139,104, 6.8.19. (Appl. 19,297/19.) 

Paper making machines; Dryer for . J E 

Alexander, Port Edwards, Wis. II.8 Put 

1,330,366, 10.2,20. Appl., 28.11.17. 

Drying cylinders; [Doll-head hearings of] textile 

and like . E. Farrell, Salford. Eng Pat 

7073, 21.3.19, and 

yoo.i, io.4.iy.) 


Patents. 

Waihing textHen. L. Elkan Erben, G.m.b.H., 
Berlin. Ger. Pat. 315,835, 24.11.17! 

An elwtrio current is passed through a solution of 
saponin and ^iiim chloride whilst this is being 
xised for wajshing textHos.— L. A. C. 

Water-glass; Means for preventing the harmful 

effects of fabrics cleaned ivith . W lleichel 

Munich. Ger. Pat. 316,293, 16.1.17. ' 

Fabiiics cleaned with water-glass are rinml after- 
wards in a dilute solution of ammonium chloride to 
prevent them from causing irritation on coming in 
contact with the human skin. — L. A. C. 

Colouring product and tinctorial mordant. R. H. 
and M. H. Vegas, Buenos Aires, Argentina. U.S. 
Pat. 1,330,992, 17.2.20. Appl., 17.6.18 

See Eng. Pat. 129,761 of 1918; this J., 1919, 760 a. 


Impregnating or treating textile fabrics and other 

materials; Apparatus for . J D Taylor 

14 11^7 1>331,729, 24.2.20. Appl.’, 

See Eng. Pat. 106,805 of 1917; this J., 1917, 869. 

Adhesives. Ger. Pats. 316,080 and 316,234. »S’ee 


Saccharification of cellulose. Ger. Pat. 304,400 
See XVI. 

Saccharification of cellulosic material. Ger Pat 
304,399. See XIXa. 

Product for nitration from wood celhdose and 
cotton. Ger. Pat. 300,814. See XXII. 


VI.— BLEACHING; DYEING; PRINTING; 
FINISHING. 

Printing white reserves on wool. M. BatU'gay. 

Bull. Soc. Jnd. Mulhouse, 1919, 85, 103—141. 

The stron;^ reducing properties of wool distinguish 
it from coMon. Conse<iuently discharges on wool 
must be brought about by n'duction. Theoretical 
t'onsideraiions, supporUjtl by experiment, indicate 
the hydrosuIphiU\s — especially if they l)e mixed wit., 
a covering mati^rial such as zinc oxide and litho- 
pone — to Ix' most suitable. A vsuitable paste is 200 
grms. of sodium tungstate, 200 grins, of thickening 
(e.f/., I part of maize starch, 1 of water, 8 of gum 
tragacanth), 6(W gnus, of hyraldiU', and 20— >60 
grm.s. of glycerin. 'I'he tungstate is fixed in a bath 
of a barium salt. The .substituted amines, formed 
by reduction of the dyestuff, unite with the wool 
and determine the possibility of future discolora- 
tion. Naphthylaminos substituted in the 1- and 8- 
positions give bad discolorations. 77-Ph(!nylene- 
diainine is inert. In the latter part of the paper 
the chemical and physical properties of wool are 
summarised, and it« relationship to the proteins is 
shown.— A. J. H. 

Discharges on wool. E, Jaquet. Sealed note 1432, 
Dec. 12, 1903. Bull. Soe. Ind. Mulhouse, 1919, 
85, 142. Report by M. Batt<'gav, ibid, 142 — 143. 
A MBTiiou for obtaining white discharges on wool 
by means of a mixture of swlium hydrosulphite, 
albumin, line oxide, and gum is describccl. 
Battegay reports this discharge to he liable to dis- 
coloration (see preoeding abstract). — A. J. H. 


VII.-ACIDS; ALKALIS; SALTS; NON- 
METALLIC ELEMENTS. 

Sodium perborate and perborate soap powders; 

Determination of available oxygen in , H 

Trickett. Analyst, 1920, 45, 88—91. 

The iodometric method yields the most trust- 
worthy results, but, in the case of soap powders 
and the like previous removal of the soap is neces- 
sary. A method which may be applied directly to 
perborates and soap powders consists in treating 
the |)erlwrate solution with sodium hypochlorite 
solution in a nitrometer and measuring tho volume 
of the liberated oxygen. The reinults obtained agree 
with those found by the iodometric method. Titra- 
tion of perborates with permanganate is not very 
reliable; tho best results are obtjiincd by adding a 
slight excess of the perborate solution to a definite 
voluimi of permanganaU« solution acidified with sul- 
phuric acid, ami then titrating the excess with per- 
manganate. The titration should bo carrifxl out at 
15— 20° C., and the acid coiK.'cntratiou should be 
5Z of sulphuric acid on the U)tal volume. The gaao- 
metrie determination of perborates by decomposi- 
tion with permanganate is untrustworthy. 

--W. P. S. 

“ Buffer" system: primary phosphate-bicarbonate- 
free. carbonic acid, in place of the system: primary 
phosphate-secondary phosphate. W. Windiscli 
and W. Dietrich. Woch. Bran., 1920 , 37, 81—83. 
The authors investigated the ehanges of surface 
teiiHion of solutions of eucupino dihydr(M:hloride re- 
sulting from the lilx^rntion of the capillarily-active 
free base (cp. Traube, this J., 1915, 853) under the 
influence of secondary potassium pho.sphate before 
and after treatment of tho solutions with carlxin 
dioxide. It is concludixl that excess of carbon 
dioxide effects a practically complete conversion of 
secondary potas.sium phosphate into the primary 
salt and potassium bicarbonate. In living and 
breathing tis.sues, and in fermenting liquids, there- 
fore, all the phosphate must bo present as primary 
salt in equilibrium with potassium bicarbonate and 
free carbon dioxide. Primary and secondary phos- 
phates can only coexist after production of carbon 
dioxide by respiration or fermentation has ceased. 

— J. H. L. 

Water-glass; ('idloidal mcthoil for increasing the 
volume of adhesive — . -T. 1). Malcolmson. J. 

Ind. Eng. Chern., 1920, 12, 174—176. 

On adding an eloefrolyte to water-glass the colloidal 
silica is coagulated, but if the solution is stir^ 
during the addition, and for some time afterwards. 
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the gcl particles cannot coalesce, but are re- I 
dissolved, i.e., “ poptised.” By adding brine about 
two-thirds saturated in a thin stream to the water- 
glass whilst this is mechanically stirred it is pos- 
sible to increase tlw' volume of the water-glass solu- 
tion up to about 25 / without impairing the viscosity 
or adhesive proi>ertics of the liquid, which will con- 
tain from 3 to 1'/ of sodium chloride. Tlie final 
vivseosity of the solution may be varied to a con- 
siderable extent by small changes in the concentra- 
tion of the brine. The treated adhesive d(H's not 
deteriorate when k(‘pt out of « ontact with the air. ; 

C. A. M. I 

Lead chloride; \a))<nir jnessure of . K. D. 

Ka.stinan and li. H. ])uschak. T.S. Bureau of I 

Mines, Tecli. Paper 225, June, 1910. 1 1 pages. 

In connection with tlie ireatment of ores hy a { 
process involving a chloridising roast and volatilisa- I 
tion of tbe cliloridrs of the metallic constituents, the ; 
vapour pressure of lead chloride was (h‘ terminal. The i 
methfKl employ(‘tl was a determination of the weight 
of siihstance ixKjuircsl to saturate a quantity of 
inert gas at constant temi>cratures and pressures, 
^i'he vapour pressures for lempc'iatures lK*twe<-n 500'^ 
and 850° C. are given and are shown on a graph, 
as well as thos<' for solid lead chloride down to 
400° C. Values for tbe vapour pressure estiinat<-d 
from ih<' *' smootlnd ” graph are; 4(K)°, 0‘00174; 
500°, 0T41 ; 600°, 2*82; 7(H)°, 22‘4 ; 800°, 116; 900°. 
433 mm. of mercury at 0° C. The melting point 
W’as dctormimNl as 495° C., and the boiling point as 
945° C. at 754 mm. The heat of vaporisation at 
the melting point was cahiilated U) he 40,6(M) cals. 

- W J. AV. 

Marine (ihj(r. an foods. (ilin>ss. S'rc XfXA. 

Titration of mired ticids. KoUhoff. Ser XXIII. 

Halogens. Laml) and otliers. f^ce XXIII. 

.iifimonitnn mobihdate. Xeuhaucr and \V(»ircris. 
.SVc XXIJI. 

P\/KNT». 

Nitric (leal; Maiiiifocfiiic of liighh/ concr nt rat ed 
from dilute mfne arid. A. Cleinm, Mann- 
heim. (»er. Pats. (\) .103.313 and (n) 3() 1.2^13, 
2.12.16. 

(.\) Dii.cte nitric acid ionverted into ))arium 
nitrate by the addition of barium sulphide. Th<> 
barium nitrate is freerl frohi w ater and heated w ith 
coneentratod sulphuric acid, and the residual 
barium sulphaU* is reduced. Strontium sulphide 
may be omploye<l instead of barium sulphhh'. 

(b) The dried barium nitraU* is treated with an 
exce.sN of concent ratts:! sulphuric acid at the 
ordinary temjierature, and the mixed acid oh- 
tainc^d, which is of suc h a c cun entration that it 
may safely be transported in iron ves.sels, is 
separated from barium sulphate by detantation or 
filtration in a closed heatcxl fdter. K<*sidual nitric 
iicid is romovetl from the barium sulj>lnite by wa.'^h- 
ing with coius ntraUK:! sulphuric acid, and the .sul- 
phuric acid remaining in contact with the barium 
sulphate is utilised hv adding the requisite amount 
of barium nitrate and he.ating tln‘ mixture*. a> de- 
scribed in tlie previous i)at<‘nt. h. A. ('. 

Nitric acid; Concentration of aijnetai.s - . H. 
Pauling, Berlin-Lit literh'Ide. (h-r. Pat. 305,5.>3, 
31.5.17., 

Thk aqueous nitric acid and the deh.ydratiiig agent 
with which it i.s mixed, e.g., sulphuric acid, are 
heated, before or after mixing, and tbe heated 
mixture is submitted to tho action of a current of 
dry air or other inert gas, also heated if necessary; 


the evolved nitric atud vapours may be further 
treated with sulphuric acid. A similar process can 
also bo applied to tho dehydration of other sub- 
stances, such ns alcohol and acetic acid. — D. F. T. 

Nitrogen oxides; Process for recovery of . 

]*roc€ss for recovery of nitrous oxides. P. A. 
Uu.ve, Geneva, Swdt/A'rlaiid. 11.8. Pats, (a) 
I, .331, 104 and (a) 1,331,105, 17.2.20. Appl., 4.1.19. 
(a) Nitrogen oxides arc recovered from a mixture 
w ith otlior gases by oxidation and subsequent lique- 
faction by refrigeration, the rate of oxidation being 
regulated so as to pnKlutH' a niixtiiro of oxides of 
nitrogen w'hidi will not solidify above 0° C. (b) 
Nitrogi'ii oxides an* recovered from a mixture with 
utlicr gases hy li(|iiefying them at a temp<wature not 
exemlitig -20° C. hy moans of a refrigerating 
litpiid capable of dissolving nitrogen oxides without 
chemical interaction.— VV. J. VV. 

Alumina; Manufacf ure of . K. .1. P. Orton 

and G. W. Bohinson, Bangor. Kng. Pat. 139,005, 

26.2.19. (Appl. 4827/19.) 

.\n aluminiferous mineral containing a high per- 
centage of iron oxid(‘, e.g.^ .slale. is finely })owdercd 
and heatiNl with 3 — ^1 times its weight of nitre cake 
to a cherry-red heat for a short time. 3'he product 
is lixiviated with water, and the slightly acid solu- 
tion. diluted to about 15,0(K) parts per iOO parts of 
tho mineral, is boated to 70° — 80° C. until no more 
hydrated ferric oxide separates. Alumina and any 
remaining ferric oxide are preeipitaU'd from tin* 
filter«d st>lutit)n. and the feiric oxide is removed 
by the usual method. — Ti. C'. 

Zinc suljdiate; Prticess for the jaii ification of solu- 
tions of — . Cs)mp. des Prod. Ghim. d’AIais et 
(h* la (’amargue, Paris. Kng. Pat. 139,443, 

17.11.19. (Appl. 28,471/19.) Int. Conv., 12.9.19. 
(’oecEii or/a.nd cadmium sulphates present in a. 
solution of zinc sulfiliate ais*- removed hy placing 
plates of ( Oppt'r or ( a<lmiuiii respectively and zinc, 
externally connccteil by an electrical conductor, in 
tin* .solution. A difference of pokmtial i.s set up 
between th*' two j)Iat(*s; copper (or cadmium) is 
dc[K)siU‘d on the plate of the same metal, ami the 
c(|uivalent weight of zini^ is dis«olv('d from thi* 
zinc plate. A plate of carbon or of a metal less 
re.adily attacked than zinc by tin* SO, group is em- 
plo.vi'd in.stead of eopiKU* or cadmium if the buI- 
pliates of both these metals are pres(*nt. L. A. (’. 

A mmonia-sat nrafor. A. Boberts, Evanston, III., 
Assignor t«) Atmrican and Chemical Co.. 

Chicago, III. U.S. Pat. 1,331,781, 2-1.2.20. Appl., 
17.1.15. Renewed 9.5.19. 

The apparatus conipri.s(*s a tower (losetl at th<“ 
np|K‘r end and eommnnieating at its lower end with 
a hopper which has a bottom discharge, and is pro- 
vided with a baffle parallel to one si<le. Hlanting 
baffles project alternaBdy from tho oppoHing walls 
across the internal space of tho tow er over which the 
liquid flows from a (onnecting pipe at the top. Gas 
intake and di.H<harg«* connexions eommunicate re- 
sjHs tivelv w itii tlie bottom and top of the tower. 

— W. J. W. 

Carlton dtoride gnu; Process of and apfHinitus for 
producing — -. B. C. New'houst*, Wauwatoea, 
.Vssignor to Allis-IJialmers Manufacturing Co., 
Milwaukee, Wis. T^S. Pat. I, .‘132, 138, 24.2.20. 
Appl., 27.6.19. 

.\ GAB rich in carbon dioxide is pro<liicod hy treating 
ineandoBcont curlmn with a compound containing 
oxygen und(‘r such conditions that the percentage 
of nitrogen in the priKluct is a minimum, then 
burning the gas prouuc^ to calcine a carbonate, 
and collecting the rcBuIting gasee,- -L. A. C. 



Ct. Vm.--OLA88; CEKAMIC8. 


295 ▲ 


V 0 I.XXIIX.. No. 8.] 


Sulphur present in natural sulphates: Utilisation 

of . Badifiche Anilin und Soda-Fabrik, Lud- 

wigHhafen. Ger, Pat. 305,123, 29.9.17. 

The gas obtained by heating sulphates, e.(/., 
gypsum, and a combustible material in a current of 
air is separatcnl from free sulphur, mixed with air, 
and psisst’d over a catalyst consisting of an infusiblo 
mattu’ial saturaU'd with a solution of an iron salt. 
The latalytie mak'rial is first brought to the tern- ! 
perature rc(iuire(l to start th<‘ reaction, hut a.s the | 
reaction procs'cds, i.c., oxidation of carbon mon- 1 
oxide and sulphur compounds to carbon dioxide a.nd j 
suli)}iMr dioxide, th(‘ heat of combustion is sufficient ' 
to maintain the desired t«‘mperatur(‘. L. A. 

Mm/nt sifiin cnrhonafe. or ammonium mannesium j 

carbonate; Manufacture of . “ Lipsia ” 

Cbcm. Fabr., Miigeln. Ger. Pat. 25.1 1.17. ' 

\ soiiTTioN eontnining ammonium carbonate, .such 
as the filtered liquor obtaitied in the ammonia-soda 
]jrocess, is treat<Hl with the requisiU' quantity of 
iree aniiiionia, and added to a solution of a mag- 
lu'sium salt. — Ij A. C. : 

Sulphur (tiojide; Manufacture of — from cat- ] 
dam, barium, and strontium sidphites. Chem. I 
Fal)r. vorin. Weiler-Ter iXhs'r, Ih'rdingen. (»er. ' 
Pat. 307,121, 23.3. IH. ' 

Sn vni'R dioxide is prepared by lasiting calcium, 1 
barium, or strontium sulpliiie with magnesium ; 
salts, such as crude magnesium chloride or sul- | 
fihate. oi' mixtures of the same. — L. A. C. j 

d roijen and twjdrotien; Si/nthetic production of ! 

com iiunnds nf . 11, llarU'r and H, Braun, i 

Bcrlin-SchdnelHu-g. Ger. Pat. 310, (>23, IH.7.17. | 

In th*' s^ nthetic production of compounds of hydro- j 
grn and nitrogen the contac t mass is coJistructecl of i 
iron tubes and rods. The rods an‘ so treated that 
iron, ferrous oxide, and ferric oxide are all prc.sent 
in th(‘ mass. 'I'he conditions of the reaction an* so 
adjusted that hydrogen pcroxich* is formed during 
the reaction, and to assist in its |noduction suit- 
able metals capable of combining with hydrogen are 
added to the iion. The contact mass is packed in 
a numb<‘r of narrow iron tuk's arranged within a ; 
wider iron tul>e. - L. A. C. 

Salts; lien oral of iron fiom inonjanic . K. 

Natho, •v.s<-n-13re<lenev. Ger. Pat. 315,837, 

31.5.1H. 

Sati hated solutions of aluminium, potassium, and 
sodium sul|)hates < an lx* freed (ompletely from iron 
by treating them with sulphite-cellulose waste* 
liejuor ; allernat ively dilute* solutions may be* treat<‘<l : 
and then concentrated by evaporation j'the iron is 
[)ic(ipitated as iron-tannin compounds together ' 
with de xtrins. — D, F. T. > 

Glauber's .salt; liernovat of iron from . E. ] 

Natho, Ess4'n-Bredenev. Ger. Pat. 315,940, ' 

31.5.18. 

The salt is treateil with an oxidising ag<*nt, sueh as 
hhaching powdcT, and ealciiiin chloride, and then 
h(*ate<l to (’. ; the iron is eliminated as volatile 
ferric chloride; if no oxidising agent is uscxl a tem- 
{K‘ratnroof 1400° C. is necc'ssary, — B. F. T. 

Mercuric oridc; Mn nil fart are of hiijh-urade . 

(^msortium fiir Elektroe]u*in. Industrie, Munich. 1 
Gi v. Pat. 315,0.07, 1.5.18. 

Mkiui rr; oxide containing mnch free mercury, | 

such as is ol)tain<Ml by the electrolytic method of I 

pnxluction, is troatetl with solutions of organic ! 
Kuhvtaiices, preferably sueh as possess the charaeter 
of protective colloids. The free mercuyr then 
separates rapidly from the suspension. — D. F. T. 


Sulphur; Purification of . J. J. Hood, liondon. 

II.S. Pats, (a) 1,331,645 and (b) 1,331,646, 24.2.20. 
Appl., 13.12.19. 

Liquid sulphur is pass«'d through (a) ignited 
alumina or (») ignited magne.sia.—L. A. C. 

ahlorides ; Manufacture of metallic . W. 

Heap, Stockport, and E. Newh<*rv, Manchester. 
TJ.S. Pat. 1,331,2.57, 17.2.20. Appl., 2(5.8.18. 

See Eng. Pat. 131,0.39 of 1918 ; this .1,, 1919, 718 a. 

Macfncsium chloride; Production and utili.uit ion of 
. G. II. Bailey and G. \V. A. Fostc*r, As- 
signors to Tim British Aluminium Co., Ltd., 
London. C.S. Pat. 1,.331,6H8, 24.2.20. Appl., 
29.9.17. 

Skk Eng. Pat. 109,99(5 of 191(5; tliis ,T., 1917, 1177. 

Ammonia; ]*r<tduc1ion of from cyananiide. B. 

Brodtkorh, Notodden, Assignor to Norsk Hydro- 
Filcktrisk Kvaclstofaktic-selskab, Christiania, 
Norwav. I'.S. Pat. 1,. 332, 100, 24.2.20. Appl., 
1.9.18. 

Skk Eng. Pat. 120,031 of 191.S; this J.. 1919, 322 a. 

Alumina; Manufacture of , E. E. Dutt. 

Jabalfnir. India. F.S. Pats, (a) 1,332,113 ancl 
(a) 1,. 332, 115, 24.2.20. Appl., 18. 10.18. (a) Be- 

newed 29.11.19. 

Ske Eng. Pats. 118,155-G of 1917 and 120,8,38 of 
1!08; this J., 1918, 5M0 a ; 1919, 74 a. 

Potassium chloride; Manufact ure of . E. E. 

Duit, Jabalpur. India. F.S. Pat. 1,332.114, 
24.2.20. Appl., 18.10.18. 

Skk Eng. Pat. 110,438 of 1917 ; this J.. 1918, 406 a. 

.Muminium chloride residues. I'.S. Pat. 1,332,018. 
See 11 A. 

Purifuinij substances bu sublimation G(>r. Pat. 
315,958. See III. 

]]’afcr vapour. Eng. Pat. 137,517. See XXIII. 


VIII.-<iLASS; CERAMICS. 

Gloss batehes; Use of mi.rtures of sulphate and 

mil cr^ylass as a substitute for alkalis in . 

L. Springer. Sprech.‘<aal, 1920, 53, 21, 

Vautois mixtures of scxliuin sulj)hate and water- 
glass have In'cn list'd as suhstitnt<*s for other sources 
of so<la in the maniifacTure of glass. 3Te composi- 
tion of water-glass varies considerably, hut if the 
maU rial is analysed and tin* results of the analysis 
us<*4l in calculating the amounts of soda, silica, and 
sodium sulphate requires!, the use of water-glass 
introduces no tcehnieal diffienlty and inereaw's the 
fusibility of the batch. — A. B. 8. 

Crystal yluJfs; I'Se of sverially pure Glauber'. s .salt 

for the prod uction of hiiih-Qrade . K. Killer. 

Spree hsaal, 1920, 53, 93 --94. 

Gi.AiaKii’s salt can be used as the sole means of 
iutrodueing soda into high-grade glass provided the 
salt is sufficiently pure. The eliief impurities are 
siHliuni ( hloride, iron, and friH* snlphnrie acid. 

- A. B. S. 

Soda-lime .sdioafe ylass; Klectrical contlucf ivit y of 
— H. Ainbronn. .\nn. Physik. 1919, (4J, 58, 
139 — 104. Chem. Zeiitr., 1920. 91, IT., 175 — 170. 
Mkasurementm of the ob'ctrical conductivity ot 
thirteen diffenuit glasses containing only NajO, 
(-aO, and fiiO, showe'd that tlu* relation between 
conductivity and temperature (‘an Ik* expressed by 
a simple exponential equation in which the ex- 
ponent is the rec'iproeal of the absolute tempera- 



296 i 




ture, and that the conductivity is zero unlees the 
sum of the calcium and sodium atoms is at least 11 
to each 100 atoms of the glass substance; in this 
connexion 1 atom Na is equivalent to 1 atom Ca. 

— L. A. C. 

Magnesia bodies. A. Berge. Sprcchsaal, 1920, 53, 
1-3, 9-11. 

Cebamio wares containing magnesia inatiiro at a 
lower temperature than others, and the author has 
endeavoured to ascertain whether the use of 
magnesia bodies might l)e a means of saving fuel 
in the production of pottery. It was found that 
some of the German magnesium-bearing deposits 
are useful substitutes for the magnesite imported 
from Austria. 'I’he author examined 27 mixtures 
of magnesia with quartz, kaolin, and felspar, and 
describes the results obtained. It is concluded that 
the addition of magnesia is a suitable means of 
lowering the maturing point of various bcxlie.s 
without introducing serious technical diflSculties. 
Some clay should be present in order to provide the 
necessary plasticity, about 10 — 15% being usually 
sufficient. Discoloration and blLsters occur if the 
earlier stages of burning arc hurried, as vitrifica- 
tion commences before all the carbonaceous matter 
has burnt out. The lower maturing point should 
effect a saving in fuel, but unless magnesia of suffi- 
cient purity can lie obtained at a low price, the cost 
of the ware will not be reduced by the use of mag- 
nesia. — A. B. S. 


43 00; ouarte, 72-86, 76-38, 76-38,- crystallised borio 
acid, 0-00, 6203, 6203; MiU mix: frit, 961-29, 
289‘62. 24876; ZettUta kaolin, 18*12, 2070, 20*70 
parts by weight. The first is suitable for ivory and 
inferior whites, and the second and third are suit- 
able for ivory and good whites. Zinc oxide is the 
most satisfactory substitute for lead oxide in ivory 
glazes, but if alkaline-earth compounds must be 
used magnesia is the best substitute, then lime, 
strontia, and baryta in the order named. Zinc 
oxide and magnesia also reduce the tendency of the 
glaze to craze, except in the presence of boric acid. 

— A. B. 8. 


I Devitrification phenoniefia [in glazes'], and their 
I prevention. R. Borg. Sprechsaai, 1920, 53, 
19-20. 


I When a glaze which had l)ecn in regular use for 
; earthenware was applied to wall tiles and fired in a 
! v/all-tile* oven, at the same temperature, for the 
I same length of time and using the same coal as 
I bcfforc, it showed marked “blinding,” especially 
near tlie edges. The defect was found to be due to 
I the absorption of a portion of the glaze by the body, 
and it was cured by making the glaze more viscous 
by the addition of 5% of zinc oxide. If the slight 
opacity produced by zinc oxide is objectionable, the 
proportion of lime and potash or the total number 
of RO oxides may bo increased. — A. B. 8. 

Patents. 


Fireclay mixtures for high temperatures. R, M. 
Howe. Blast Furnace and Steel Plant, 1920, 8, 
157—160. 

Various materials which are commonly added to 
mortars made for use at high temperatures are 
often very harmful. They are ad<Ied to increase the 
strength of tho mortar at low tem|)erature8 and to 
reduce the shrinkage of tho clay or porosity of the 
mixture. The addition of ground silica or alumina 
is useful, but Portland cement, lime, asbestos, 
water-glass, salt, and carborundum all lower tho 
fusing point of fireclays to which they are 
added. The addition of 15% lowered the fusing 
point of fireclays to the following extent: 
Portland cement 320° C., lime 400° C., asbestos 
250° C., wat('r-glass 50° C., salt 500° C., and car- 
borundum 20° 0. A mixture of fireclay with 10% 
of asbestos and 10% of water-glass had a fusion 
point l)clow cone 11 (1350° C.) as compared with 
1730° C. for the clay alone. When this mixture 
was used as a mortar for laying bricks built four 
courses high and then hcat(.?d under a load of 11 lb, 
per sq. in. to 1250° C., a large part of the mortar 
was fused and squeezed out of the joints. Arche.s 
similarly treated collapstKl. The principal trouble 
in tho use of fireclay alone as mortar is due to the 
shrinkage of the clay, and this may be avoided by 
the addition of a suitable proportion of grog or 
ground firebrick. Su( h an addition increases 
rather than diminishes the heat-resistance of the 
mortar and gives strong and firm joints even at 
1350° C.— A. B. 8. 

Glazes: Transparent for ivory and white ware. 

G. Hcinstcin. Sprcchsaal, 1920, 53, 31 — 32, 

44—46. 

The yellow colour of glazes containing lead oxide, 
alumina, or quartz is not suitable for ivory and 
white ware. Tho yellow tint di8ap{)oar8 when the 
lead oxide is completely replaced by any other 
metallic oxide, and by replacing only 0*25 equiva- 
lent of lead oxide a good ivory glaze may be pro- 
dut'ed. If a little boric acid is added somewhat less 
lead may be used. The following three mixtures 
are recommended: — Frit: calcined soda, 15’90, 
31*80, 47*70; chalk, 10*01, 20*02, 3003; rod lead, 
171*32, 114*22, 67*11; Zettlitz kaolin, 7*76, 44*00, 


Glass manufacture. B. G. Bealor, Aspinwall, Pa. 
TT.S. Pat. 1,331,796, 24,2.20. Appl., 7.6.17. 

! An apparatus for making glass consists of a tank, 
i a glass-drawing well fornuKl of refractory shields 
I within the tank, a pair of movable refractory blocks, 
j providixi with fluid conduits and with their oppo.site 
j faces spacisi apart to an inerea.sing distance 
I at the glass-line as the blocks are increasingly 
' immer.scd. Means are j)rovidod for drawing a 
i sheet of glass from between the bloclus in a plane at 
j right angles to their faces. — A. B. 8. 

j [Glass] colour- filter or absorbing screen for artificial 
I light. M. Luckiesh and D. A. Dewey, Cleveland, 
Ohio, Assignors to General Electric Co. IT. 8. 

! Pat. I,a31,937, 2<1.2.2(). Appl., 21.8.15. Rc- 

i newed 29.11.19. 

I A COLOUR filler for giving tho light of artificial 
I illuminants tho character of daylight is nmde of 
' glass containing manganese, copper, and cobalt 
I oxides in the proportion of 1 part of manganese 
dioxide to 2 parts of copper and cobalt oxides. 

; — A.B. 8. 

j Quartz and other materials fusible with difficulty; 

i Formation of hollow articles from by means 

i of an electric arc. Dcutsch-Englische Quarz- 
schinelze G.m.b.H., Churlottenburg. Ger. Pat. 
315,539, 2^1.1.18. 

After the electrodes have been plaecxl in position 
and the materials charged into an electric furnace 
an arc is started by ioni.sation of the intervening 
air insUiad of by moans of a combustiblo conductor, 
to prevent contamination of the mould by the ash 
! from tho conductor. — L. A. C. 

! Quartz; Melting by means of carbon resist- 

ances. Deutsch - Englischo Quarzschinolze 
G.m.b.H., Chnrlottenburg. Ger. Pat. 317,421, 
31.7.18. 

Before melting quartz by means of electrically 
heated carbon resistances embedded in tho same, 
tho resi-stanoes are heated for a sufficient time to 
volatilise impurities present in the quartz. The 
carbon is protected by a layer of sand or other 
suitable material, and should not be heated so long 
that the whole or a greater part of it is converted 
into graphite.— L. A. C. 






[^Tuntvel kiln for^ heat treatment of bricks, potteri/, nature oi t\xe constituents themselves and to the 

and the like. A. C. lonides, jun., London. Eng. various kinds of apparatus and procedure adopted. 

Pat. 139,267, 31.1.19. (Appl. 2470/19.) — W. E. F. P. 


BniOKS, pottery, etc., are fired in a tunnel kiln 
divided into sections, the accommodation in each 
section being proportional to the time required in 
that stage of the heating or cooling. The goods are 
heated by passing the products of combustion of a 
mixture of gas and air through the corresponding 
part of the kiln. The firing section of the tunnel 
communicates with three parallel and connected 
preheating and cooling tunnels. Preheating is 
effected by radiation from the cooling goods, the 
cars carrying frosli goods passing along a central 
track with a track containing cooling go(^s on each 
side of it. The gas burners are placed in the side j 
walla of the tunnel and are of the type described in j 
Eng. Pat. 136,296. They may be provided with ex- j 
tended combustion passages (Eng. Pats. 108.701 and i 
114,223; this J., 1917, 1086; 1918, 229 a) plated j 
transversely across the cars, and are supplied with j 
a mixture of gas and air at constantly related pres- I 
sures, mixing being effected prior to ignition 
in proportions suitable for complete combustion. 
Additional tunnels may bo provided adjacent to the 
other tunnels to serve as a drying chamber, which is 
heated by a directly fired air-hcating device at the 
end of the chamber. — A. B. S. 

Porcelain. The British Thomson-Houston Co., Ltd., 
London. From General Electric Co., Schenectady, 
N.Y., U.S.A. Eng. Pat. 139,315, 13.3.19. (Appl. 
6303/19.) 

In tho manufacture of porcelain a portion of the 
free silica usually employed is replaced by zirconia 
or tho oxide of some other rare metal. When a mix- 
ture of 45% of clay, 36% of felspar, and 15% of zir- 
eonia or zircito oement (containing 81% ZrO, and 
14% SiOj) is made into porcelain, the product may 
be heated to 8(K)° C. and plunged into water without 
loss of mechanical strength. The modulus of rup- 
ture of such zirconium porcelain was found to be 
7400 as compared with 4390 for ordinary porcelain. 
The electrical resistances of both porcelains are alike 
at orclinary temperatures, hut at 286° C. that of zir- 
(;oniuni porcelain was found to he 2’ 43 megohms and 
that of ordinary porcelain only 0'832 megohm. The , 
zirconium porcelain is less porous than ordinary i 
porcelain. — A. B. S. 

Silicon carhttic; Manufacture of ~ — . O, Hutchins, 
Assignor t/v> riie Carhorunduin (k)., Niagara Falls, 
N.y. 11. S. Pat. 1,331,435, 17.2.20. Appl., 15.7.19. i 

Silicon carbide is made in the usual manner from • 
a furnace charge of silica and carbon, of which the 
upper portion is richer in silica than the lower j 
portion.- A. B. 8. 

Enamel for enamelling articles in sheet metal or 
cast metal. C. Musiol, Brussels. U.8. Pat. 

I, 332,058, 24.2.20. Appl., 12.6.19. 

A noRON-FRKE enamel for shoot or ciist metal is com- 
po.sc^d chiefly of a triple silicate of aluminium, 
sodium, and oaleiiiiii, Tnix(‘d with a fluoride ^ ^ 

Furnace.s, Eng. Pat, 139,276. See X. 

IX —BUILDING NATEBIALS. 

Portland cement raw mixture; Analy8i.% of — 

J. C. Witt. Philippine J. Sci., 1919, 15, 10/ — 

120 . 

The methods employed for determining tho calcium 
carbonate content of Portland cement raw mixture 
(on which the proportioning of the materials is 
usually based) are critically surveyc’d, attention 
being drawn to the causes of errors due to the 


Cement; Effect of fineness of , D. A. Abrams. 

Proc. Amer, Soc, for Testing Materials, Vol XIX. 
Part II., 1919. Bull. 4, Structural Materials Re- 
search Lab., Lewis Inst., Chicago. 

A LARGE number of experiments have Wn inado on 
the effect of fineness of grinding of Portland cement 
on the qualities of the concrete made from it. The 
experiments covered fifty-one different samples from 
seven commercial mills, and tho cements were 
ground to four to seven degrees of fineness; tho 
amount of residue left on a No. 200 sieve by the 
different samples varied from 2 to 43% of the 
cement. For a given sample of cement, the strength 
of the concrete increased with the fineness for all 
proportions of mixture, consistencies of the wet 
concrete, qualities of the aggregate, and ages of the 
concrete; but the strength of the concrete does not 
vary according to tho fineness of the cement if 
different cements are used. Tho fineness of the 
cenu 3 nt has a greater effect in increasing the 
strength of concretes having a small proportion of 
cement, but the effect decreases with the age of 
the concrete. An increase in strength of from 2*5% 
At 7 days to 1*4% at 12 months is shown for each 
1?/ reduction in the residue of the cement on the 
I No. 200 sieve. The hardening of tho concrete 
I is thus accelerated by finer grinding of the cement. 

I The density of the concrete and its expansion or 
' contraction when stored in water or air respectively 
I are not dependent on the fineness of the cement. 

! With tho usual concrete mixtures containing 20 to 
i 25% of cement, the strength was increased about 1 % 
by an increase of 1% in the cement content, and an 
increase in the proportion of element had a greater 
effect on the strength of poor mixtures than on rich 
mixtures. Tho strength of the concrete varied in- 
versely with the amount of water used, and a 
stronger concrete may l)o obtained with equal ease 
of working by using a larger proportion of cement. 

— W. F. F. 

Slags: Disintegration of blast furnace . K. 

■ Endoll. Stahl u. Eiw*n, 1920, 40, 2i:i— 222, 255— 
262. 

Chemical analysis does not give any definite means 
of distinguishing stable slags from unstable ones, 
though a high proportion of magnesia and alumina 
or more than 6% FcO + MnO appears to favour 
stability. Thin sections of various slags were ex- 
amimKi ini<TOscopically. As. a rule stable slags con- 
tain notable quantities of the following groups of 
minerals distributed in a ground mass of indeter- 
minate composition : melilites. resembling those 
found in some basalts, with a nocculcnt and zonal 
structure, feeble double refraction, refractive index 
aimve 1*54, straight extinction, optically monoaxial 
with negative sign ; a second series of melilites with 
tho same general optical characters, but greater re- 
fraction duo to the introduction of ferrous or man- 
' ganous oxide; varieties of olivine; opaque skeletons 
of magnetite or manganese oxides present in slags 
! rich in iron and manganese; fern-like globulitee of 
manganous and ferrous .sulphide which appear to 
, l>e characteristic of stable slags. Unstable slags are 
largely composed of disintegrating melilites, readily 
I dist nguished in polarised li^ht by their grey blue 
colour and tho characteristic appearnrits' of their 
edges, by their higher degree of refraction ana 
^ yellowish rod interference colours. Variations in 
i structure occur in old slags and in some, of.a special 

i character. The stability or otherwise of a fresh slag 

j can bo predicted with n fair degree of certainty 
i by micro-petrograj)hic investigation, as stable sliigs 
do not contain disintegrating melilites after bemg 
j expo.sed to the weather tor two or throe weexs. 
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Unstable inelilites which do not disintegrate on 
weathering arc formed by very rapid cooling and 
occur in the outer crust of largo blocks of slag and 
in slag which has been allowed to flow through 
troughs. This is due to the fact (previously estab- 
lished by the author) that ferrous and nianganous 
oxides rapidly diffuse from the molten interior to 
the cooler exterior of a silicious mass, thus enrich- 
ing the latter and making it more stable than the 
former. The more slowly cooletl interiors of largi' 
blocks fre<iuently contain alU'red melilitcs which 
eventually cause the slag to fall to powder. On re- 
heating for 48 hours at 1200° C. stable sbigs are not 
affected, but unstable ones show a large increase in 
the number of fragments of melilite, the increase 
l>eing rouglily proportional to the rapidity with 
which the slag was originally c(H>led. The changes 
effected by relnsiting are only visible in thin sex*- 
tions under the micros{ op('. An increase in the size 
of the crystalline grains also occurs. An examina- 
tion of a scries of synthetic basic slags correspond- 
ing to those obtaiiuxl in the Thomas and (jilchrist 
j)rocess of sUh'I manufacture showed that the disin- 
tegration of slags is not likely to Ik>^ due to calcium 
orthosilieate, but to mixed crystals of calcium 
aluminosilicates (nielilites) ; and that the ))res<‘nce 
of manganous oxii{<' or a mixture of manganous and 
ferric oxides in a slag increases its stability. Syn- 
tlu'tic basic slags containing 1 1 - Id AbO, and 3— 
4 . FojO, and/or MnO disintegrated readily, but 
those containing 17 Al .d, were more stable, and 
those containing 21—22 AbO, showed no signs ()f 
disintegration. Similarly, synthetic slags contain- 
ing 10 : or more >MgO were quite stable. Any disin- 
tegration likely to occur in large masses ()f slag 
takes place within the first fortnight. l)isinU*gra- 
tion is not primarily due to tlie chemical composi- 
tion of the slag, but to iU phvsi( al structure. Slags 
which are more than six weeks old and have shown 
no obvious signs of disintegration may safely be 
n.scd a.s aggregate for cunende. The meta.stable 
c-onstituents found in some slags are highly stable 
under ordinary atmospheric conditions.- A. B. 8. 

(irtifii'idl stone from tiUist-junuire 

kau : Sriiol process for the mnnufarf ure of . 

A. Guttmann. Stahl u. Mi.sen, 1020, 40, 326 — ib31. 
The blast-furnace slag used as raw material should 
contain 35 — 38/ SiO, and n )t less than 47-14 
CaO. MangancHe and magnesia should Ik* prestuit 
in .small proportion only. The slag is prepared in 
a light and highly porous condition by projecting 
the molten material in a liorizonUd dire< tion into a 
limitetl quantity of watA- so that the process is 
aided by tho development of steam. The spong.v 
mass has apparent s|x'cific gravity 0T4 — 0’22, and 
forms a scxviceahle insulator against heat and 
sound. It is crushed, siftfsl, and the porti m 
lietween 3o and 12 mm. -mesh size* used as basis. 
The moistened fines are mix*d with quicklime in 
proportion 3:1. The latter is thereby slaked and 
more dry fines are added to bring up tin* proportion 
to 85 V; . This (onstitutes the cementing material. 
One part of cement and six fiarts of tin* granular 
basis are mixed wet and the product pres.sid into 
brick form in moulds. The brn ks are .subjected to 
steam heat at 6d°- G. for 6 8 hrs., whereby 

considerable hanlcning oenirs owing to tlie 
hydraulic propt'rties of the mixture. The iiarden- 
ing continues when tliey are storid for a month in 
the o|)eii. This may ho accelerate<l Uv a hardening 
under high-pressure .steam. — H. J. H. 

Itef use destruction. (frcm|)e. ^VrXIXu. 

P.VTENTH. 

Artificial stone, or slabs of marble-like appearance : 

Vroduefion of H, Gronroos, Copenhagen. 

Eng. Pat. 138,799, 4,6,19. (Appl, 14,182/19.) 

A MoidT miiture of criual parts of powdered porce- 


lain or pottery, pipeclay, and glass-refuBe is com- 
presfsed in a ihould under a preasuro up to 2860 lb. 
per sq. in., and the resulting slabs are heated to 
900° — 1200° C. for 15 mins, so as to fuse the gloss. 
When a glossy surface is required, a layer of crushed 
glass refuse is plaml in the bottom of the mould 
prior to filling it with the mixture. — A. B. 8. 

Therriud insulating bodies; Manufacture of . 

; H, .1, C. Forrester, Birmingham. From Inter- 

i nationalt Isolations Kompani A./S.-lkas, Chris- 

j tiania. Eng.Pat. 139,318,15.3.19. (Appl. 6522/19.) 
,\ nK.\T-iN8XU.ATiNO material is made by mixing 
2 parts of dried and finely ground “ molcr ” (dia- 
! toniacs'ous earth) with 3 parts of a granular or 
i gritty substance such as drcss<'d cork, peat, saw- 
i dust, etc., which has previously hoeu hoattd to 150° 
: — 200° C. to cause it to expaml and drive out part 
j of the air and so prevent damage to the moulded 
: pieces lat(‘r. Water in small quantities is added 
slowly to the mixture with continual stirring until 
’ it attains a dougli-Iikc consistency, and the. mass is 
i then moulded, dried slowly, heated slowly to 250° C. 
: and afti*! wards to about 1000° C’. The final product 
; has sp. gr. about 0‘3.— A. B. S. 

iPlastcr] mrilure; riastic and process for 

waking the same. K. Armstrong, Winneika, 
! III. IbS. Pat. 1,331,554, 21.2.20. Appl., 2.7.19. 
A ri,.\8TKU is made by dethKculating clay or clay soil 
in a fluid in the presence of an <'lectrolyte and add- 
ing finely ground lalcincd gypsum.- -A. B. S. 

Kilns for binnimi eemenf etc. Ger. Pat. 315,775. 
Sec I. 


X.-METALS; METALLURGY, INCLUDING 
ELECTRO-METALLURGY. 

(hc-o.njgen gasified directig or indirectly in the 
blast furnace ; Method for calculating the propor- 
tion of . H, 'I'haler. Stnhl u. Fiisen, 1920, 

40, 317—321. 

The readions of oxygen in tlie iron blast- 
furnace an* of three typi'.s: -(I) G4 0 CO, (2) 
MO C’ and (3) .MO ‘ CO M f CO,. Re- 

action 2 may Im* tcniu'd “direct’’ reduction 
and reaction 3, “indirect” reduction of the 
ore. If the* material balance sheet of the furnace* 
operation is known it is possible to calculaU* 
to what extent tin* direct and indir<x:t pro- 
cess<*s contribuU* to tin* prcxluction of iron from 
its ore, and thus form an opinion a.s to the efficiency 
of operation. Indirect r<*duction corre^iponds to 
! greater thermal economy and rcprcsc'iits the ideal, 
although ill normal practice only 60- 65/, of the 
reiluction is of this type. In the r^'sults of eight 
I < alculations the low(*^t figure was 36‘4 / , and the 
! highest 69’4 . When tin? ac tual CO content of the 
: blast-furnacx* gas excc*eds that thcxiretically obtain- 
able from the* blast alone, the “ direxT ” gasificMl 
' ore-oxygen equals threc*-fourthH of the total gasi- 
fied ore-oxygen plus one-fourth of the differmne 
fxtween the* oxygen (outc*nt of the CO actually in 
I the ga.s and that obtainable from the blast alone, 
minus three-fourths of the oxygen content of the 
diffenuue In'twcs'ii tie* actual CO, ccmtc'iit of the 
hlast-furuuee gas and that in the* charge. Jf the 
CO content of the gas is le.ss than that theoretically 
: obtainable from tlu^ blast, the “ indirc'ct” gasified 
oxyge n equals oncvhalf the sum of the total gnHific*d 
orevoxygen and the difference hetwec‘n the oxygen 
content of tlie CO obtainable from the blast and 
I that actually prevsent in the gas.— H. J. H. 

' Jilast furnaces; Comparison of electric and coke- 
I fireA - — . M. Guodras Rev. Mc^t., 1919, 17, 

I 13—15. 

i Jn electric* hlast-furnnces at TroUhiitten the heat 
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expended in obtaining 1000 kilos, of pig iron was | 
2,155,202 cals. The author’s trials on coko-ftred blast | 
furnaces of ^ tons capacity using 1100 kilos, of j 
coke per ton showtHl tnat 3,927,180 cals, was re- I 
quired to produce 1000 kilos, of pig. Thus there is a • 
difference of 1,771,803 cals, in favour of the electric i 
furnac«‘, although only (iO-— 70/' of the electric 
energy was utilised. The calorific value of 1 kilo, 
of gas from the electric blast furnace is 2257 cals., 
against (>3H for the coke.fired furnac<;. On a(('ount 
of the greater quantity of gas prcxluced in the latter 
the total calories per ton of east iron is 3,582,370, 
against 1,005,485 for the ('lectric furnaw, hut a 
large part of the gas produced in the eok<‘. furnace 
is usi'd to heat tlu‘ blast t(j about 720^' C. — T. 11. Bu. 

Coke-oven (jns; IfeaUmi of o Moil in furmicc )rith 

cold . F. Springoruiu. Stahl u. Kis<'i», 1920, 

•10, 9—13. 

(iAS, low in sulphur and with a liigli hydrogc'ii eon- 
U-nt, is brought dirix tly from tlu^ coke ov(*ns and 
iutrodu<;ed at atmospheric tcmpi'rature along witii 
a blast of air into the furnace by imsms of tuyeres, 
'rile tuyen's arcs siluaU'd at ('itiu'r end of the fur- 
nace, the direction of the gas lieing regulated by 
nu'ans of reversible valvi's fitted with waO'r-seals. 
'J'lie gas hums with a scarcely visible llame, giving 
a rc'dueing atmos])lu'r('. over the bath of metal. 
'I'ests of it few months’ duration w<•r<^ carried 
out on two Marlin fumae<‘s of 30 and 100 
metric tons «apacity respectively, and tin* ont- 
put and ((ualiLy of llu' ste^ l eompaiisl favourably 
with the output a:id quality of the sU'cl from the 
saiiH' furnae<vs heat<Ml by means of ordinary lU'o- 
(liicer gas. -.1 . \\ . 

Ueolinn mef oHu njuid fuiiiaers u'ith hciivii oil. \. 

(ioiivy. C'bim, et Ind., 1920, 3, 143 -150, 
l''.xrK)UKN('K in llussia during tlu' war w ith the use of 
l>etia)leum residue (ma/oiil) has shown that heav.v oil 
< an he use<l with advantage for nit tallurgical furnae(‘s. 
For the heat tiiaitment ol vshells and for metallurgi- 
cal work in g<'iu‘ial it is inaderahh' to atomise the 
oil })> ( (iiMjnessed air and to a\()id tin* u.s<‘ of sUann. 

.\ cutLing hloupipi' llame which would burn th(‘ 
surface of the nu'tal is avoiiled by providing a eom- 
hustion eliamlMM* in front of tlie tnaiting ehamlKo- 
so tliat the latti'r is lilh'd with a tranquil How of 
hoi gas, 'I'a- complete combustion of the oil is 
ciisiir<'<l by |ii ividiiig in the eomhustion eharnlx'r 
a hri(lg 4 > wall which Ik'coiiics incandescent. For 
Iioih'r lii’ing tin' oil is at()mis<sl by steam into a 
liriek-lined eomhustion ehamlu'r.- W. H ('. 

Met(dlnr'}tciil proeesnes in (he acid and basic con- 
veyier on the basis nf sped co-anat nt\(-ol obser- 
vations. li. t’. (daser, Stahl u. Fiisen, 1919, 40, 
73 -80. 111-117, ISS— 191. 

Tiik applii'ation of the sju'ct ros<'op(^ to the study ol 
the converter flaiiu' yields additional information 
to that denvtsl from its visual appearance, and 
Iw'sides iiortraying the imrely metallurgical pro- 
C(‘Bses enal)h'<^ conelusions to Is* drawn as to the 
t<>mperatun' and flui<lity of the hath. Uesnlts of 
si>ectroanalyti<al ol)s('rvations on the acitl proe<vvs 
show that it is possihh* tx) ascx rtain when a desirexl 
carbon content has been r<*aehc<l and to xontrol the 
compfwition of the metal hath 4'his results in a 
saving of additions, 'rim heats can Ik? satislaetorily 
tapjKHl acf'ording to the sjjectrum. 3 he sjK’ctro- 
siopi' as applied to small Bessemer working is 
of value in detx*rmming tin* time ot ignition of tlio 
earhon and in eontrollmg tin* composition of the 
hath wht*n making simi ial material and producing 
cast ingot iron. In the easv* of the basic process it is 
]Kxssihle by a.s(?<n'tui.ning the point of lowest carbon 
(ontent to determino tlie dx^gree of dephospliorisn- 
tion. In both pnx'cssx.'B it is possible to judge the 


progress of the blow, and to measure and regulate 
the necessary additions of scrap. — T. H. Bu. 

Chrome-nickel steel: Influence of dcoxidot ion and 

duration of solidification on electro . E. 

Kothny. Stahl u. Fisen, 1920, 40 , 11 - 15. 
CiiROMK-iiickel steel (C O lO, Mu 0‘42, Si 022, 
P ()'()3(), S O’Olo, Cr 0'48, Ni 2’54 <) w as prej)ared in 
an Heroult fnrnaex? and just suili(ix‘nt lerro- 
manganx'se and terrosilicon addeil to remove re<l- 
.shortness. The bath was then treated with two 
oxidising slags and half the charge at ones* pourx'd. 
More fx'rromaiigariese was addcxl to the stci'l remain- 
ing in the furnace, and, after half an hour, tie*, 
sx'cond half of tlu? cliargt* was poured. I'kuh half 
was cast into 3 ingots, tin* first portion being poured 
into a ?\ell heated sand mould, tlu* second pxn tion 
into an iron mould prx viously heated to 400*^ C., 
and the remainder into an iron mould at 50'" (’. Tin* 
time tak(*n for solidifix at ion of the two “ sand ’’ 
ingots was 35 min., and that for all four ingots 
east in iron moulds was 13 15 min, 'I'Ih* “sand ’’ 

ingots solixlilied suddenly Ihroiighoiit. and showx'd 
a. eoarsx.'ly erystnllim* nnilorm striutnre when 
hroki'ii. Jhe iron-mould ingots s(,)lidifie<l progres- 
siv(‘ly from the outsixle towanls the centre and gave 
» 01 res[)t)n<ling fraetur<‘S. 'I'lu? fractures gave no 
imlixalion of the difierx-nex' in deoxidation treat- 
mx'ul. 'I'lu*. ingots were rolled down from 230'' to 
llO" s<j. mm. ero.ss-seetioii, and annealed lor 10 lunirs 
at 70<r C. 'I'x'iisile and impact ti‘st-|m‘ces wen* thx*!) 
pT'ep.'irexl, soim* of whith were te.stx'd witliout turtlier 
irealment. and ollu is aflx r being (pieneluHl in waU r 
from S20 ' C’. anx.l ndieated for 15 min. at 000''' C'. 
and at 250'’ C. rx'.speciively . 3’lu* n'.sults show(*d 

that the (piixkly solidijicd, well deoxid i.sexl matx'rial 
( orrx'spondx'd in x'vx'ry w ay to eoiiinu'ieial standards, 
Imt tliat inexunjdete dextxidation gave rise to a 
j';ranular striu-ture, and slow solidilieatioii Vo a 
iihrons slrueturx* in ihx* lieat-treatx'd steels, — T. St. 


Cold oic: An unitsitol jiK/cess m the trcatinent of 
. B. L. (Ominier. .1. (’hem. Mx't. Soe., S. 
Africa, 1920, 20, 10!)— 117. 

'I’liK oi(' consists of gramilalxd quart/ mixx'd with 
oxidx-s and liyxlroxides of iron, and containing also 
a certain amount of iron and magimsiiim siilpliatcH. 
Dirx'et eyaniding exlracted only about two-third.s 
of tlu* gold, the rx imiinder Ixing so ('iiiangled in, 
and (oatxsl with oxitliscd iron eom|)oiiiids tliat 
fiiu'r gi inding, pn-liminary aeiil uaslies, or the use 
of stroiigx'i- solutions of (yanulo did not improve 
tlie extraction. By baking the ore at 200'^ 30(P C., 

howevx r, iron hydroxidxss were dxM omiiosed with thx* 
tormalion of a porous mass of ferric oxixle from 
whi( h tlu* gohl was reaxlily leached, an extraction ot 
IMI lu'iiig ohtainexl in the lalKiratory. 'I'o carry out 
tin*, pr(M (*ss on thx* large scale a rotary dryer w a.s 
Used Only that ])art of the ore which passxcs a 
screen of inch apx'rtnre is tieati'il in the dryer. 
thx> rx'inainder Ining treaU'd in the usual way. 
The ore, as it comes from the dryer, is mixed 
with slakx'd linn* (lU Ih. jier txnil and dumped intx) 
the sand leax hing vats. By working in this manner 
the extraction was increased from al>out G3 to 
S(> at a cost of about 2s. 2d. l)er ton.- .\. B. P. 


Cold-silver u//oj/.s; Ad ion of a>pia repia on — in 
th, p'-rsmee of ammoniuin soils. M'. B. Pollard, 
('hem. 8m-. Tjains^ 1920. 117, 99-103. 

(hmn-silvx'r alloys after a short time n-sist the 
action of aqua reqia ewirig lo the tonnation of a 
protexdive exiating of silver ililoride on the 
of the metal, but compK'txx solution may Ik? rx'adil.v 
x*frt‘eUHl in the presenex* of amiuoniuni chloride, oi 
ammonium chloridx? and nitrate. >\itli o 
each salt and 5-10 c.e. of aqua reuiajya~-V0 grin, 
of alloy can bt' easily and qiucklv dissolved. ()ii 
diluting tlu? fiolutiou with waWr the silver chlorido 
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is completely precipitated. A secondary reaction 
occurs during solution whereby some of the ammonia 
is oxidised to nitrogen, and also in some cases the 
formation of purplish-brown crystals, having tho 
composition 3AgCl,4AuCl„8NH* Cl, was observed. 
This double salt is immediately decomposed by 
water with precipitation of silver chloride. 

— G. F. M. 

rowdered coal; Utilisation of for heating 

copper smelting furnaces. G. do Venancoiirt. 
Kev. Mot., 1920, 17, 2—12. 

The theoretical advantages attending the use of 
pulverised fuel are found to be confirmed in prac- 
tice in the case of reverberatory copper-smelting 
furnaces. The feed hoppers for the ore charges are 
best placed in double lino on either side of the fur- 
nace. The mak'fial in the furnace is then continu- 
ousl}'^ exposed to tho gases of combustion and pro- 
tects the sides from the heat. The output of tho 
furnaces is increased even with inferior gra<le« of 
fuel. Particulars of trials on furnaces of the water- 
jacket type are given, the furnaces being found to 
retain their heat well. Trials made by the Ten- 
nessee Copper Co. showed that a smaller percentage 
of coal was required than when coke was used for 
heating by previovas methods. In a new type of 
furnace the pulverised coal was introduced inde- 
pendently of the air. With 50 % coke in tho (charge 
the results were satisfactory, but not entirely when 
using powdered coal alone. Nearly all coals, even 
lignites, may lx* employed, but they must be dry, 
very fine, and contain a certain quantity of volatile 
material,— T. H. Bu. 

Copper; Standardisation of . 0, Nielsen. 

Mctall u, Erz, 1920, 17, 4- -10. 

The author reviews previous proposals for standard- 
ising copper »})ecifications, and also the current 
specifications of many railways etc. He recom- 
mends that the properties spe<ified should ho con- 
fined to those which come into question in the ser- 
vice for which the copper is required. Tims a 
specification stating the conductivity requirements 
should suffice for copper for electrotechnical pur- 
poses, except in special cases when it woidd be neces- 
sary also to specify (xmtain mechanical properties. 
Only in the ca.se of copper required for the pre- 
paration of alloys is it necessary or dt^airable to 
define the chemical composition. — T. St. 

Zinc furnace; The combustion chamber of the 
llegeler — - — . 0. MiHilhaeusiT. Mctall u. Erz, 
1920, 17, 1-4. 

The furnace is divided into two similar portions by 
a dividing wall which runs the whole length of the 
furnace and sc'rvoa to support the back ends of the 
muftles in both portions. Each portion is divided 
into 18 sc'ctions, and each section contains 24 muffles 
in six rows of four, one above the other. Producer- 
gas is supplied at one end of the furnace to Iwth 
portions equally, and pa.sses forward through nil 
the sections on either side of the central wall, air 
being supplk-d separately to each section in amount 
sufficient to consume an aliquot part of tho gas. 
Tho air may bo preheated, and the exhaust ga-ses 
on leaving the la.st sections may be utilised for this 
purpose, or for heating boilers, or both. Baffle 
arrangements are provided b<'twcen the sections to 
mix the gases in the gas stream and so ensure uni- 
form heating of all tho muffles. — T. St. 

Zinc retorts; Permeability of . O. Miihlhaeuscr. 

Metall u. Erz, 1919, 16, 191—195, 219—233. 

In a series of experiments, each lasting several 
weeks, carried out to determine the permeability of 
the retorts during zinc distillation, daily deter- 
minations were made of the pressure in the furnace 
and in the retort, and of the nitrogen content of 


the retort gases. From the tabulated resulta the 
author draws the following conclusions. The perme- 
ability of a new retort depends on the porosity of 
tho material and tho nature, length, aepth, and 
number of small fissures developed during the dry- 
j ing, baking, and heating up in the furnace. It 
! skadily diminishe.s during tho first fortnight of 
j use, and eventually attains an almost constant 
; value which varies for each retort in the furnace. 

: Thi.s is attributed to the gradual filling up of the 
! cracks by tho glazing of the outside of the retort 
by the heat, and by molten slag dropping from the 
; roof of the furnace, as well as to the alteration 
: in the chemical nature of the (;lay (transformation 
i of tho alumina and silica into zinc spinel, tridyraite, 

' and sillimanite). The permeability sometimes in- 

■ creases abnormally for a day or two and then falls 
I back to its original constant value. This may be 
i due to overheating of the retort, thereby loosening 
' tho glaze, or making it more liquid and, therefore, 

' less able to withstand the pressure of the gases, or it 
! may be due to the development of new fissures which 
i aro then gradually filled up from either the inside 

■ or the outside of the retort. The former condition 
' may l>e counterbalanced by an increase of slag 

within the retort or by the oxidising action of tho 
flame causing tho separation of ferrite from the 
; ferrous silicate and thus rendering it more viscous. 

-A. R. P. 

: Zinc; Polishing and etching of for micro- 

f.ramination. H. H. Hayiss. Inst, of Metals, 
12.4.20. [Advance copy.] 1 page. 

To study the effects of difTorent methods of anneal- 
: ing zinc tlie following rapid method of poli.shing 
: and et(rhing was developt^d. Afkr polishing on 
standard Fri'iich emery papers the specimen is 
nibbed on chamois leather smeared with “ Globe ” 
poli.sh and finally with the tip of the finger, then 
cleaned with wakr-freo ether and dried in a hot 
air blast or on linen. The micro-section is held in 
zinc-tipped forceps and immersed in fuming nitric 
acid (sp. gr. 15) for 1 min. and immediakly rinsed 
in water and dried in a hot air blast. — T. H. Bu. 

; Zinc; Solubility of in cyanide solutions. II. A. 

White. J. Chem. Met. Soc., 8. Afr., 1919, 20, 
97—101. 

Weighed and mcasureil strips of thin sheet zinc 
were subjeckd to the action of w^lutions of potas- 
sium cyanide and calcium hydroxide for various 
periods, under conditions similar to those obtaining 
in practice during tho precipitation of gold in 
extractor boxes; and tho amounts of zinc dissolved 
jicr unit of area exposed were calculakd. The con- 
sumption of zinc by eyanido in tho presence or 
alxsonce of fr<K) alkalinity, was greatly reduced by 
de-aeratiiig the solutions ; and the amount dissolved 
by atmakd cyanide solutions was much greakr when 
the metal was in contact with carbon than when in 
contact with lead. In aeratcKl solutions containing 
0’03 % KCN, the degree of alkalinity had little effect 
on the rak of solution of zinc, whether tho latkr 
wu.s freely suspended or in contact with lead. Al- 
kalinity equivalent to 003% NaOH did not inkr- 
fero with tho precipitation of gold from eyanido 
solutions; but, in the absence of cyanide, practically 
no zinc was dissolved by limo wakr of strength 
equivalent to 0’04% NaOH. From de-aerak^ solu- 
tions of potassium aurocyanide no gold was precipi- 
takd by zinc, alone or in contact with lead, in the 
absence of free cyanide; and the be.st precipitation 
of gold was obtained by the use of a zinc-loaa couple 
in solutions containing free cyanide. It is concluded 
that close regulation of cyanide strength, alkalin- 
ity, and aeration of the solution is necessary to 
keep tho consumption of zinc within reasonable 
limits; and that a zinc consumption corresponding 
even approximately to the amount of gold precipi- 
tated IB not attainable. — ^W. E. F. P. 
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Bmss; Catting in high tensile . N. J. Maclean. 

Inst, of Metals, 12.4.20. [Advance copy.] 18 
pages. 

In experiments to produce an alloy which when 
cast in sand moulds would give results 50% bettor 
than Admiralty gun-metal, additions of manganese, 
vanadium, titanium, and cadmium, and later nickel | 
and iron, to brass were tried. The alloy finally i 
chosen was Cu 60%, Zn 34%, Ni 3%, Fo 2%, 1 
Pb 0*25%, Mn 0*5%, phosphor-tin 0*25%. A special | 
hardener consisted of Cu 75%, Ni 15%, Fo 10%, j 
which was melted in a crucible and granulated by ; 
blowing a stream into a tank of water. Special ' 
precautions were taken to keep the zinc content of j 
the alloy and the pouring temperature constant. [ 
Scrap metal was melted into ingots, which were 
analysed. The charge was then made up of scrap, | 
new metal, a quantity of hardener, and zinc. Tho 
alloy gave sound ciistings which, cjist in sand 
moulds, had a breaking strength of 20 tons per sq. 
in., an clastic strength of 10 tons per sq. in., and 
an elongation of 15% on 2 ins. — T. U. Bu. i 

Aluminium,; Action of hard waters on . 11. 

Scligman and P. Williams. Inst, of Metals, 
11.4.20. [Advanc:e copy.] 25 pages. 

Oxygen is absolutely essential to attack on 
aluminium by water. The presence of impurities 
in the aluminium is not on tho whole detrimental, 
the electro-positive metiils serving to restrain wr- 
rosion. Hard worked metal is attacked relatively 
easily, but corrosion does not predominate on 
hardened spots. The composition of the water is 
the chief factor, pitting being definitely dependent 
on the simultaneous presencx' of the chlorides and 
bicarbonaU^s of either calcium or sodium and pro- 
bably otlier metals. Ck)rrosion is always accentuated 
where the products of corrosion can accumulate. 
Tho formation of blisters may be due to the pre- 
sence of cavities in the aluminium. Treatment of 
tho aluminium to augment the protective film of 
oxide normally covering the surface gave only 
slightly enhanced rcsiataiuxi, but chemical treat- 
ment of tap water is capable of removing its pro- 
perty of pitting aluminium. Additions of lime 
waUir and of small quantities of nitrates or 
chroinat^^s arc effective. Effective protection can be 
obtained by use of an outside .source of electricity 
or by cont.ict with a more electro-positive metal 
such as tin or zinc. — T. H. llu. 

Aluminium ; i'rotective coatuKj for — - . L. von 
Grotthuss. Metall u. Erz, 1920, 17, 39 — ^10. 
Aluminium sheets are given a protective coating 
by making them the cathod<'S in a bath, maintained 
at 60'^ — 65° C., consisting of a solution of a sulpho- 
compound of molybdenum, zinc shwts forming the 
anodes. After a short time tho aluminium become.s 
coatexl with a dark-brown to black deposit which 
with.stand8 rolling, bending, et<’. Sheets thus pro- 
tecUxl are unaffected by tap- or sea-water. — T. St. 

Lend sulphate; The problem of reducing . 

E. N. Flynn. Eng. and Min. J., 1920, 109, 487— 
489. 

Tub usual metho<l of working up fume containing 
lead sulphato by extraction of the zinc with sul- 
phuric acid and smelting of the residue in tho blast 
furnace after briquetting, presents considerable 
dilliculties, and tho author proposes tho follow'ing 
wet method. The wet material is dried, and any 
acid evolved is recovered. Tho dry residue is ex- 
tracted with n nearly saturated solution of sodium, 
calcium, or magnesium chloride containing a cer- 
tain amount of ferrous chloride or other easily 
oxidi.sablo salt to act as dopolariser. After settling 
the cl^r liquor, containing approximately 1% of 
load, is decanted and electrolysed using a lead or 
iron cathode and an insoluble anode {e.g., graphite, 


magnetite, duriron). Tho amount of ferrous 
chloride present must be greater than that equiva- 
lent to the amount of lead precipitated during ^e 
operation. When the electrolyte contains only 
0'01% of lead the electrolysis is stopped and the 
solution is treated with sulphur dioxide or calcium 
sulphite to retluco ferric chloride, and then agitated 
with lime to precipitate the accumulated sulphuric 
acid and thus preserve the solvent action of the solu- 
tion for lead sulphate. This purified solution is 
used over again in the proce.ss. Tho lead is precipi- 
tated as an adherent deposit on the cathode, as 
nodules, and ns powder. Tho cathodes arc washed, 
melted and cast into pigs; the nodules and powder, 
after washing, are melted in a dross reduction fur- 
nace. — A. R. P. 

J)ross losses in metal melting. E. H. Schulz and 
H. Winkler. Metall u. Erz, 1919, 16, 215—218. 

The amount of dross produced on melting brass in- 
creases with tho zinc content of tho alloy and also 
with the fineness and degrt'o of oxidation of, and 
amount of impurities in, tho scrap-metal added. 
Thus, on melting a 2i-ton charge consisting of 67% 
.scrap and 33% new metal a loss of 4% was obtained, 
whereas when th<i mixture consisted of 80% scrap 
and 20% new metal, tho lo.ss was 11% of the charge, 
and the relative amount of copper lost was also 
greaUir. An alloy of zinc with 2*89% of copper and 
3*75% of aluminium was made by melting the latter 
two metals separately in small furnaces, pouring 
them into the molten zinc contained in crucibles, 
and ca.sting the alloy in iron moulds. After re- 
moving any prills of metal from tho dross and allow- 
ing for this, 0*51% of the zinc, 11*80% of the copper, 
and 12*20% of the aluminium were lost as dross. 
The total metal loss calculated on the final alloy was 
1*4%, of which that due to zinc was 0*48%, to copiier 
0*39%, and to aluminium 0*53%. Two charges of 
zinc-nluminium (2*5% Al) alloy scrap were melted 
down, the first, consisting of 50% finely divided and 
strongly oxidised material and 50% of coarser 
and cleaner scrap, gave 69% of clean alloy; the 
second consisting entirely of the dirty scrap, yielded 
only 40*5%, of alloy. These considerable losse.8 were 
due to tlio largo amount of oxidi.sed material 
I)resent liolding up the metal so that it was nece.s- 
sary to employ a high temperature in molting with 
c()nsc<iuent volatilisation and oxidation of much of 
the zinc. Similar los.ses were obtained in melting 
scrap zinc; they varied from 10% to 26%, according 
to the amount of finely divided and dirty serap 
prc.sent. Scrap aluminium is usually melted in a 
reverberatory, and tho difficulty of separating metal 
and dross is much greater on account of the low 
specific gravity of tho former. Hence the los.seB to 
be expe<qed depend to a much larger extent on the 
amount of dirty and oxidisixl material present, and, 
while a lo.ss of only 5% may bo experienced with 
careful working on sluH>t or other coarse form of 
metal, with very fine, and oily turnings, the loss is 
likely to be over 20 % . — A. R. P. 

]\ elding; Comparison of the different methods of 

. P, Schiinpke. Metall, 1919, 243—245. 

Chein. Zentr., 1920, 91, II., 84. 

\\ KLDg made by the use of a coke fire or water-gas 
give the strongest joints. Tho use of hydrogen is 
ecxu'omicul only for sheets up to 5 nini. thickness. 
Acxiityleiie-welding is superior to all other methods 
for sheets, whilst for thicker material (up to 12mm.) 
water-gas is superior. Bonzol-weldingcosts50?o more 
than acetylene welding, while tho use of ct>al-ga« ia 
about as expensive as that of hydrogen. Welding in 
a coke fire is the most costly method. Autogenous 
and electrical welds are considerably stronger than 
soldered joints.— A. R. P. 

Fqpour pretture of lead chloride, Eastman and 
Duschak. See VII. 
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Blast-furnace slaij. Guttmann. See IX. 
Blast-furnace si an. EndcII. See IX. 

Patents. 

Steel; Hail -. C. IT. AVills, Detroit, .Mich. T^S. 

Pat. 1,331,175, 17.2.20. Appl., 6.7.17. 

Steke of ilie following; roniposition (’ 0‘35 — ()'055 , , 
P not to <'XC(Hk 1 O'l /; , 8i not to exm'd ()'27 ''' , Mn 
0‘7 — 1‘10/ , and Mo tracc^ — 10 ' , is (jnenehed from 
1500°— 1650° F. (S15°- 900° (’.) and drawn at 1000° 
— 1200° F. (540°— 650° CM.— .1. W. 1). 

y iekel-niaiiifanesc .'it eel ; Process for iinprovin(f 

no»-nia(fnefic . F. Theuhert, Rerlin-AV'cis- 

s(>ns(M‘. ' tier. Pat. 310,101, 19.5. 1 M. 

By the addition of 1 6 of silicon to nn kt'l-inan- 

gan<\so stool tin* olastio limit and spooilio olootrioal 
n’sistaiioo aro laisod an<! the alloy can bo more 
easily workc'd, while its ]ion-nia|j:netio character re- 
mains iinalt<‘red. .A. B. P. 

Steel alio]!. Stahhvorke B. Lindonhero A.-G., 
Boms<'heid-ll;i.sloa. Gcr. Pat. 316,119, 18.7.15. 
Addition to 299. H»2. 


zones of the furnace with such rapidity that the 
sintering heat does not extend to the core of the 
agglomerated masscvs, whereby a conglomorato is 
IjnHlucc'd having a well-sintered crust with a loss 
sintered or completely unsintered and consequently 
easily reducible core'. — J. AV. 1). 

Alumino-ihermie, method; Manufacture of metals 

and (dloijs by the . British Thomson-Houston 

Co., Jdd., Jiondoii. From General Electric Co., 
Schenectady, N.A^, U.S.A. Eng. Pat. 139,217, 
3.1.19. (Appl. 212/19.) 

FKiiHO-zirconiinii or fcrro-silico-zirconimn is j^ro- 
diiced by forming briipK'tO'.s of the oxides of the 
melals, intimately mixcxl with linc'ly-clivided 
aluminium, a. portion at h'ast of which is in the 
flaky condilion, and tluoi igniting tin* bri(piettes, 

J. AV. J). 

[.l///////a/</;/( I .solder. Miralile. litcl., and AV. G. 
Grovi'r, London. I'ng. Pat. 139,102, 21.7.19. 

(Ai.pl. 18,111/19.) 

A soEDEii for .soldoring alnminiiim and alloys rich 
in alti?niniiim c-onsists of A1 2’1, P 2‘1, Zn 26‘2, 
Sn 69 .- T. St. 


A iiAKD and highly tenacious steel contaims O'l 
less carbon than tliat dc'scribc'd in the chi('f patemt 
(this 4., 1919, 908a); if a. c;ist'-hardene<1 stesd is 
rc'quired the carbon content is ()08-0‘15 ' . 

— L. A. C. 

Nirkel-jtlaled iron and .slul (dijccts; Process for 

prevent iny from ru.stiny. E. Kroiu'nbc'rg, 

sen., Solingen. (ler. Pat. 316,053, 2.12,17. 

Iron or steed objects are hi'ated in oil at 200° C., 
cooh'd, frc'c'd conif.letely on th<‘ surface' from oil, 
covered with a thin coating of ef)pp*'r, nickel-plated 
in a citric acid niclo'l bath nso g a weak current, 
and dried at 200° C. — L. A. C. 

Heat treatment of melal.'<; pinnaces for ■ — . 
H. AA^ BrighU'!! and P. Peakman, Manchester. 
Eng. Pat. 138,981, 4.2.19. (Ap|)l. 2737/19.) 

A CLO.SED m utile heated e xte rnally by rnc'ans of j.ro- 
ducer gas is combined vith a gc'nc rator for supj.ly- 
ing gas to the interior of the* mullh'. The gas 
leaving the muffle is used to assist in healing it 
externally. Partially carhonisc'd fuel from the 
gc'nc'rator is coen'eyed to the prcHluec'r, where* car- 
bonisation i.s com pie ted. — 4. AV. 4). 

Furnaces for hardeniny or 1 em penny steel tools 
or for he.atiny or anne<diny met<ds, yla.'is, jiotlery, 
or the like. J. B. C. .August, Halifax. Eng. 
Pat. 139,276. 12.2.19. (Appl. 3110/19.) 

A GA8-fired furnace in v\ lii< h the* ccunhustion cham- 
ber has iuclincHl side's, a 'oof with a rounded corner 
or baffle hetwec'ii the gas supply jrt and the* e-enn- 
bustion chamlM’r orifice, and ;i tloejr whie h gradually 
slope's upwards from the end where the* ga.s and air 
are delivercxl to tie* e-ncl when* they e nte'r the fur- j 
nace. I’lie pipe’s lot supplying the^ gas and air pass i 
back and fortJi through a .series of ehamhers con- ' 
nected by spaced (ouduits giving a good heating 
.surface*, the,s<^ ehamlK'rs lM*ing e^v-t inside a hood ! 
arranged on the toj) ed the furnace' and he'at<‘<I by , 
the prexliieis of combustion from the ftirnaee 

J. \V. D. 

Conyloinerntes of fine, ores, iron, fihnys, flue dust, ■, 

purple ore, and the. like; Sohdifymy . (L ; 

Gicsecke, Harzburg, Ge*rnianv. Eng Put 
139, 22<), 4.10.16 (Appl. 3369/18.) ' I 

Blocks or nias.scs of fine ore or the* like* formed in i 
a press are.* fed evenly, together with finely-divided ' 
fuel into a shaft furnaev, wherein they are sub- 
mitted to Fftich a dogr<M3 of heating and subsequent 
cooling and are cau.sed to pass through the various 


Fhdation apjiarai ns and process. 4. M. Callow , 
Salt liuke' City, lUali, attd H. P. Corliss, Pitts- 
burgh, Pa.. Assignors to .Medals Becoverv Co., 
Augnsfa, Me. IdS. Pat. 1.331.238, 17.2.20. 
Appl., 3.7.19. 

lx a flotation apparatus tlie* air is delic(*rod tJirough 
a peirous layer compose'd of a mixture of a syuthe'fic 
resin and a granular substance’ moulded into form 
and hardciu'd by tlie a[)plicat ion of heat. -3'. 84. 


Pofijiei ; I‘roeess for hanicniny - . D. 3’. Beck* 
bam, (b’ueva, 3’cx. I'.S. P:’ii. 1,331,179, 21.2.20 

Appl., 13.3.19. 


Coci'Eii is barelcJU'd by lie’aliug it to a high tci% • 
tm'(' ji.ttd '1* •' ;.wr e,- c i ...tdd in 

unfil cold 


I 


then .subjecting it to continual pj'yJitric 

•insed 

Smeltiny-fnrnaees; Open-side mater-jacket fo'*^ 

.A. B. Carstejis, Moute're'y 
3lu' AuK'rieau Me't: 

Pat. 1, 331, M()3. ‘212.20. Api)!., 

A WATKH-JACkET lor a nie't.dlurgical fuimaeeet 
iiig. for e’xample', the 1k>s1i wail of a blast t poi;? 
eeiU'-i.sts ol a mtu-s of sup<'i posed si para-vari V 
arrange'd to overflow succe'ssively from oU)tai 
other and from tlie- top to the Imitom ol tlieiu'b'b • 


mite're'y, Alc'xico, vAssi;' tj a i A 
il (-'o., Ltd., New A’orkin 20i 
.20. Appl., 1.10.18. 

fuimaeeet ^ 4 %^% 


hirnare; Open-heart h - F. ('arte'r, .Miuiu'a- 

pohs, Minn., and J). McLain, Milwauke'c. AVis 

I .S. Pat. 1.331,801, 24.2.20. Appl 12 3 17 


A NAHKow furnace e}ianib('r with a high roof and 
eontraedesl end portions is pr(»viA, 1 with vc'rtieal 
air-int.'Lke» ports e'Xk'jiding the fuAv>''’Uli of tlu' eon- 
traetc'd portinn.s, and imliiu'd oil burru'rs, which 
p.iss through the* c'lid walls of tlie* furnace e’hamlx'r 
and ('xtend ac ross the path e>f air from the* vertical 
pen ts.- T. St. 


Roast my f 
(3ealme'rs 
r.S. Pat, 


urnace, U. Alinder, As.signe)r to Allis- 
Manufacturing Co., Milwauke'c*, Wis. 

. 1,332,152, 24.2.20. Appl., 2.4.17. 


In a furnac'o with suiK’rpose'd hearths the raleble 
arms carried by the ee'iitral vertical shaft are de- 
taeliable, and when in position are* seen red by ;i 
projc'e tiiig lea king device.— T. St. 


/omstmy zinc-blende or other material conta.uimy 

sn.0di.ur; Proress and furnace for . Fellner 

und Ziegle r, and AV. von Esclior, Frankfort. Oer 
Pat. 312,3^3, 21.12.17. 

The roasting gases are led backward.s over a fresh 
charge of oro in order to preheat and ignite it, 
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after which the gases pass forward again thereby 
completing the roasting. The operation is carried 
out in a furnace consisting of two rotating tubes, 
one aboTo the other, the lower tube being progres- 
sively widened towards the discharging end. The 
air is led in at the charging end of the tube in 
which the final roasting is carried out, and pre- 
vent from overflowing into the other tube. At 
the discharging end of the former tube tlie hot 
gases pass into the second tube and ignite the 
charge therein. Working in this manner it is 
claimed that no external heat is necessary, as the 
final roasting is carried out in the presence of the 
hottest gases. — A. R. P. 

Martin furnace; Pj'occss for suhstitutinfj coke or 

the like for pi(} iron in operating a Thyseen 

iind Co, A.-G., and F. Thomas, Miilheim. Ger. 
Pat. 310,027, 21.1.10. 

Coke covered with a protective layer of milk of 
lime, calcium sulphate paste, water-glass, or the 
like, is added to the charge of a Martin furnace 
instead of pig iron; the (.■overing material melts, 
rises with the slag, and allows the coke gradually to 
come in contact with the molten iron.— li. A. C. 

Casting metal; Method of . C. McKnight, jun., 

Scwickley, Pa. U.S. Pat. 1,331,810, 24.2.20. 
Appl., 20.12.10. 

To reduce porosity and inclusions at or near the 
surfaces of cast h^rrous alloys, the moulds are coated 
with a suflicieut (piautity of a matc'rial as will com- 
hino with the dissolved gases and metallic oxides in 
the molten metal without materially affecting the 
physical properties of the metal. — J. W. D. 

Strain-hardened metaJs; Coated . W. R. 

Whitney, Niskayuna, N.Y., Assignor to General 
Electric Co, TJ.S. Pat. 1,331,888, 24.2.20. Appl., 
15.0.18. 

Fkurous metals under strain are prevented from 
becoming brittle during treatment with a hydrogen- 
generating agent by coating tluun with a material 
impermeable to hydrogen. — .1. W. D. 

Sodium-lead alto}i. W. Stockmeyer, Minden, and 
H. Haneinann, Charloitenburg, Ger. Put. 
304,244, 25.3.17. 

The alloy consists of lead and sodium with less 
than 0'5% Cu. For example, an alloy wntaining 
1 % Na and <^2% Cu is more auctilc than that con- 
taining no copf>er, and may bo drawn hot without 
breaking. — A. R. P. 

Aufagenons cutting of metals; Process for the . 

Deutscho Wihh'rmann-Werke Chem. Fabr, 
G.m.b.H., and C. Waldeck, Liilsdorf: Ger. Pat. 
307,170, 7.5.18. 

T»rE metal is exposc'd to the action of a jet of 
chlorine or a mixture of chlorine and other suitable 
gasw whereby volatile or water-soluble compounds 
of the metal are fornie<l. Iron, zinc, aluminium, 
copper, and lead may be cut by the process, which 
is also suitable for use under water. — A. R. P. 

Alloy. K. Hunger, Miilheim. Ger. Pat. 300,243, 
6.1.18. 

An alloy suitable for use as bearing metal contain.s 
lend and about 5;'^, of a mixture of two parts of zinc 
and one part of magnesium. — L. A. C. 

Tm-plate scrap; Process for detinning . Chem. 

Fabr. lluckau, Magdeburg. Ger. Pat. 300,277, 
12.1.18. 

Tite op<'ration is carried out by treating tho scrap 
with undiluted chlorine at 30(j° C., and removing 
tho vapoijr of tin tetrachloride from tho reaction 
chamber as fast ns it is formed. . By this means 
attack of tho iron i.s avoided. — A. R. P. 


Tin: Process for recovering from waste tin 

plate or the like. T. A. Eklund, Stockholm. Ger. 
Pat. 316,111, 20.3.19. Int. Conv., 1.2.19. 

Scrap tin or tho liko is treated with hydrochloric 
acid in the presenco of an oxidising agent (an alkali 
nitrate), or tin sludgo is dissolved in hydrochloric 
acid in tho presence of an alkali nitra^, and tho 
solution containing (piadrivalent tin is used for 
j detinning scrap tin plate, yielding a solution eon- 
1 taining divalent tin. The solution obtained in 
! either ease i.s electrolysed, using a current of about 
i 1 volt, an anodo of carbon, block tin, or tinned iron, 
j and a catho<le of tin, iron, or other metal. Oystal- 
i line tin is deposited on tho (cathode, and tho ex- 
haust<Hl bath is re-oxidistnl and used for the ireat- 
j nient of more waste tin. — L. A. C. 


Coating metals with lead; Process for . 

! Montag and Laubo, Hannover-Linden. Ger. 

; Pat. 310,176, 14.9.17. 

I The metal is treated by the “contact’^ proce.sfl to- 
j coat it with a thin film of Ic^id which adheres ten- 
i aciously. Thicker coatings of lead are then readily 
! deiK)site<l on tliis by electrolysis in the usual way. 

! ‘ -A. R. P. 

Metallic surfaces; Coating with lead, tin, zinr, 

I or alloys of the same. Berlin-Burger Kisenwerk 
A.-G., Berlin. Ger. Pat. 315,712, 17.12.18. 

A THIN layer of tho coating metal or alloy is first 
^ deposited on the metallic surfa(X) by electrolytic 
i means, the article is then dipped in a molten bath 
1 of metal of the same composition, and is covered 
I with a poor heat conductor to prevent rapid cool- 
1 ing. Iron surfaces aro first treated with an acid, 
I and then with a sand blast to remove carbon. 

; —L A. c. 

I Metal turnings; Production of briquettes from . 

! Magnet-Werk G.rn.b H. Eisenach, Eisenach, 
i Ger. Pat. 315,989, 26.4.18. 

; Metal turnings or the like are compressed with 
I simultanoons heating by means of an electric cur- 
i rent. — L. A. C. 

j Copper baths' lievivifying electrolytic . 

Hiittenwerk Nicdorschoneweido A.-G. vorm. J. F. 
Ginsberg, Bcrlin-Nioderschoneweido. Ger. Pat. 
316,048, l:U2.17. 

Copper anodes containing cuprous oxide, either 
alone, or with other anodes, are used in an electro- 
lytic copi>cr bath if) avoid the nece^ssity for adding 
(‘()I)per sulphate to the bath. — L. A. C. 


I Craphite; Means for enclosing pieces of in 

j refractory metals. G. Ising and H. Borofski, 

I Brunswick. Ger. Pat. 316,180, 3.10.18. 
j The formation of metallic carbides on the addition 
I of pieces of graphite to a molten metal, r.y., iron, 
j to prcKluce a metal having a surface with low fric- 
' tion, is prevented by first coating tho graphite with 
i (opper or other suitable metal. — L. A. C. 

! \\ rought iron; Merhaniced puddling in the munu- 
I facturc of . H. Mapletlior|x^, We<st Brom- 
wich. Eng. Pat. 139,359, 5.5.19. (Appl. 

; 1 1,229/ 19.) 


j Iron and steel; Manufacture of . H. B. Clapp, 

Wimbledon, Assignor to D. R. Blair, London. 
U.S. Pat, 1,,T30,846, 17.2.20. Appl., 23.12.18. 

See Eng. Pat. 134,283 of 1918; this J., 1920, 28 a, 


Zinc; Extraction of . E. 8. Berglund, Troll- 

hattan, Assignor to S. Huldt, Stockholm, Sweden. 
U.S. Pat. 1,331,740, 24.2.20. Appl?, 12.9.18. 

SsB Eng. Put. 120,519 of 1918; this J., 1919, 467 a. 

D 



304 A 


Cl. XI.— ELECTBO-CHEBaSTRY. Ct. XH.— FATS; OILS; WAXES. [April W. IW. 


Open-hearth furnace, J. 0, Griggs, Youngstown, 
Ohio. U.S. Pat. 1,331,989, 24.2.^. Appl., 2.6.19. 
See Eng. Pat. 127,785 of 1918; this J., 1919, 640 a. 

Jira^s bormgs, brass turnings, and like material; 
Separation and extraction of dust and iron from 

. W. Sowden, Leeds. U.S. Pat. 1,332,078, 

24.2.20. Appl., 20.7.17. 

See Eng. Pat. 105,174 of 1916; this J., 1917, 656. 


Alloys for thermo-couples. 
See XXIII. 


Gcr. Pat. 306,359. 


XI.~ELECTR0-CHEMISTRY. 


Storage cells; Electric - — . C. J. V. Eery, Pans. 
Eng. Pat. 124,211, 7.3.19. (Appl. 6706/19.) 
Int. Coiiv., 30.4.17. 

In secondary cells of the typo in which the electro- 
lyte i.s incorporated with an absorbent material such 
as sand, puinico powder, or the like, the negative 
element i.s located horizontally at the bottom of the 
<‘ontaining ve.ssel. and the positive element is plac^ 
vertically and atx)vo the negative clement. The 
negative olement may be formed by pouring on to 
the bottom of the containing vessel a paste of 
litharge and water acidulated with sulphuric acid 
and embedding therein a leaden wire which is bent 
to serve as one terminal of the cell. The positive 
electrode may consist of a leaden cylinder having 
ribs, between which the active material is intro- 
duced, a spirally wound leaden wire serving to 
retain this material in place. The device eliminates 
deformation of the positive electrode and prevents 
sulphating of the negative electicnie on open cir- 
cuit. — J. S. G. T. 

Spongy-lead electrodes [for accumulators]; Manu- 

facture of . E. Noll, Frankfort. Gcr. Pat. 

315,692, 17.11.15. 


hydrolytic en*yme. For example, the acid value 
of an olive oil, emulaifted as described, increased to 
8*8 in 25 days^ whereas after the addition of un- 
heated “foots*' the acid value only rose to 1*4. 
The effect of this anti-enzyme is nuflilied by heat. 

— C. A. M. 

Pine-seed oil. 0. von Friedrichs. Svensk Farm, 
i Tidskr., 1919, 23, 445, 461. Chem.-Zeit., 1920, 44, 

! Rep., 67. 

The fatty oil from the seeds of Pinus silvestris, L. 
is a light, yellow, mobile, nearly odourless oil. A 
sample had the following charactors.—Sp. gr. 
0-9307; solidif. pt., -30° C.; [n],*‘-r4799, [n]o‘“ = 
1*4714; acid value 0-92; saponif. value, 190*7; 
Hehner value, 94*75; Reichert-Meissl value, 0*79; 
and iodine value (Hanus), 169*2 The oil contains 
about 0-11% of volatile fatty acids, mainly butyric 
I acid. There was 90*4% of non-volatile fatty acids, 
i 7*5% glycerol, and 1*29% of crude phytosterol (m. 

' pt. 135° C.). The fatty acids consi.sted of about 3% 

I of solid fatty acids (palmitic acid, with 6% of stearic 
I acid) and 97% of liquid acids (36*2% oleic, 66*2 
I linolic, and 7*6% linolcnic acid).— A. M. 

I Fir-seed oil. 0. von Friedrichs. Svensk Farm. 

Tidsk, 1919, 23, 500. Chem.-Zeit., 1920, 44, 

I Rep., 67. 

' The fatty oil, as obtained by extraction with ether 
: in Sweden from the seeds of Picea abies, Karst. 

{Pinus ahies, L.) is a pale yellow mobile oil, with a 
I somewhat bitter taste, recalling that of turpentine, 

] and a faintly aromatic odour. A sample had the 
' following characters: — 8p. gr. at 15° C. 0*9296; 
i solidif. pt., -26 0.; = 1*4801, [njr = l'4718; 

! acid value, 1*0; saponif. value, 191*8; iodine value 
: (Hanus), 154; Hehner value, ^65; and Reichert- 
Meissl value, 1*06. The oil contained 91*6% of non- 
volatile acids compo.sed of 0*7% of palmitic acid 
and 99*3% of unsaturaUxl acids (oleic 42*76, linolic 
49*55, linolcnic 7*7%). It also contained about 0*14% 
of butyric acid. The phytostcrol had the character- 

• -c .1 n A Tvr 


A MIXTURE of a reducible lead compound and a 
reducing agent such as charcoal or sugar, especially 
the latter, is heated under pressure. For example, 
plates compo.sed of a mixture of lead oxide and 
reducing agent are heated by immersion in a lead 
bath, and are then cooled without acr^ess of air by 
immersion in water. Plates so made possess a very 
uniformly porous structure. — J. S. G. T. 

Paper for use as dielectric. Eng. Pat. 138,226. 
See V. 

Washing textiles. Gor. Pat. 315,835. See VI. 
Quartz articles. Ger. Pat. 315,539. See VIII. 
Melting quartz. Ger. Pat. 317,421. See VIII. 
Preserving materials, Eng, Pat. 139,100. iSeeXIXA. 


Marine animal oils; Ileactions in the hydrogenation 

of . T. Arentz. Tid.sskr. for Kemie, 1919, 16, 

[11—13]. Chem.-Zeit., 1920, 44, Rep., 67. 

The solid fats obtained by the hydrogenation of 
marine animal oils do not show the same relation- 
ships bctwotui their physical and chemical constants 
as do natural fats. The refractive index and sp. gr. 
are both higher than the anticipate values. This 
is due to the formation of isomeric compounds of 
acids of the olcio series, which have a higher m. pt 
The relative absorption of hydrogen was greater 
in the ca.se of C„— C„ glycerides than in that of 
Cjo — C,, glycerides. When the hydrogenation is 
rapid the hardening process takes place in stages, 
and relatively iinsaturated compounds are present 
in association with those completely saturated, 

-C. A. M. 


XII.-FATS; OILS; WAXES. 

Olive oil; Lipolytic enzymes in . T. M. Rector. 

J. Ind. Eng. Chem., 1920, 12, 156—158. 

Emulsions of 50 c.c. of olive oil, 4 grms. of gum 
tragacanth, 2 c.c. of toluene, and 50 c.c. of water, 
were vigorously shaken and left for fieriods up 
to 30 days in a closed flask. In the case of unheated 
oil the acid value rose progre.ssively from 0*7 to 3*6. 
The acid value of oil which had been heated to 
76° C. rose to 22*8, and that of oil heat<?d to 100° C. 
to 10*3, whilst after heating to 125°, 150°, and 175° C. 
the oil showed values of 5*3, 3*1, and 1*7 resiicctively. 
The lipolytic enzyme in filtered olive oil retains its 
ictivity for s^erai years. The ‘^foots'* obtained 
in the purifidftion of olive oil contains an anti- 


Yellow-tail fish oil. H. A. Gardner and A. Reilly. 
Circ. 86, Paint Manufacturers* Assoc., U.S. A., 
ami Nat. Varnish Manufacturers’ Assoc. Feb., 
1920. 4 pp. 

Yellow-tail fish oil is obtained from the Seriola 
dorsalis which is abundant on the Southern and 
Lower Californian coast. The oil is cloudy, of light 
colour, faint odour, and unpleasant taste, and has 
the following characters: Iodine value (Hanus), 
177 (filtered oil, 180); saponif. value, 190; acid 
value, 0*6; sp. gr. 0*9322. On exposure on a glass 
plate it dried in 105 hours to a fairly firm film 
a.s compared with 95 hours for raw linseed oil. With 
an addition of 10% of le^ and manganese 
i linoleate liquid drier it dried in 16 hours os com- 
I pared with 12 hours for raw linseed oil prepared in 
i the same manner. When mixed witn an equal 
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of raw linseed oil, with and without drier, 
the drying results were about intermediate between 
those for the two oils separately. — ^A. de W. 


Coconut oil and palm-ktrnel oil; Solubility of 

in alcohol and acetic acid. J. R. N. van Kregton. 
Olien en Vetten, 1919, 4, 185. Chem. Zentr.,1920, 
9i, II., 203. 

The solubility of coconut oil and palm kernel oil 
in alcohol and acetic acid may be employed for esti- 
mating the composition of mixtures of these oils, 
but previous estimations lack uniformity, as fatty 
acids were not removed. In obtaining tne results 
tabulated below the coconut oil contained 0’032%, 
and the palm-kernel oil ()‘060%, of fatty acids, cal- 
culated on a mol. wt. of 200. Different experi- 
ments showed a divergence of only ± 1° 0. The in- 
fluence of water in the solvent on the critical tem- 
perature of solution is .shown in the following tiible; 
1 grm. of oil and 5 c.c. of the solvent were employed 
in each determination : — 


Critical iempemturo 
of solution. 


i .Sp. ffr. at 
[ 15“/15*C. 
0-7942 
0-7981 
0-8001 
0 8020 
8p. gT. at 
15*-4‘’C. 
1‘057S 
1 0579 
1 0584 


hydroxyl group produced by the action of the nitric 
acid on the double linkage. Nitration of such acids 
as oleic Mid lowers the iodine value {e.g., from 89*4 
^ 7'f whilst the nitrated product has a definite 
hydroxyl value. Products free from nitrogen are 
never obtained by saponification. Nitrated 
oleio acid is probably a mixture of several sub- 
stances containing NO, or NO, groups. The 
action of nitric acid upon the glycoridc^s of such un- 
saturated acids is probably of a similar character. 
Ordinary strong (72%) nitric acid has but little 
action upon such unsaturated glyoeridtv^. The nitra- 
tion of CMtor oil, ricinoleic acid, and triricinolcin 
process in a similar manner, the hydroxyl groups 
forming nitric e.sters, while a nitrogen derivative 
is also formed of the nitro-oleic type. For the 
nitration of saponifiable oils at low temperatures 
nitric acid of sp. gr. 1‘5 to 1’52 is required, although 
Brightman (this J., 1917, 985) has shown that under 
certain conditions castor oil can be re.adily nitrated 
by means of dilute nitric acid. The use of sul- 
phuric .acid with the nitric acid causes the reaction 
to be more energetic, but does not increase the 
amount of nitrogen in the products, which are much 
darker in colour. Sulphonated oils may be readily 
nitrated by boiling them with dilute (50—60%) 
nitric acid. Various fish oils contained from 3T9 
to 3*43% of nitrogen after nitration, whilst 
nitraUxl whale oil contained 3*15% and had iodine 
value 15*6. Nitrated castor oil can dissolve an 
appreciable amount of nitric acid and still remain 
clear.— C. A. M. , 

Sodium perborate. Trickett. See VII. 

Trimeiliyleneglycol in glycerin. Rojahn. See XXTI. 


The critical temperatures of solution of various mix- 
tures of the, two oils are also given. — L. A, C. 

Saponification values [of oils and fats]; Influence of 

ester transposition tn the determination of . 

A. M. Pardee and E. K. Reid. J. Ind. Eng. 

Chem., 1920, 12. 129—133. 

Test saponifications of benzyl formate, benzyl i 
acetate, and methyl benzoate were made in the pre- ! 
sence of various alcohols, a tube Im.long being used 
as reflux condenser. The results obtained with 
ethyl alcohol as medium confirmeil Henriques’ con- 
clusion (this J., 1898, 673, 853), that in saponifna- 
tion there ’s transposition of esters, the loss being 
more pronouriecxl with bt^nzyl acetate, in which ca.se 
ethyl acetate is formed and greatly increases the 
volatility, than with methyl benzoate, which yields 
ethyl benzoate and decreases the volatility. Hence 
low result.s may Im? expected when .acetates are 
saponified in the presence of ethyl alcohol unless 
effective condensers are us<‘d. Inaccurate results are 
also obtained with isobutyl alcohol, methyl alcohol, 
or iso-amyl altehol ms medium. The best medium 
for saponification in general is normal butyl alcohol, 
which gave extellent results even with bcnzvl 
acetate. — C. A. M. 

Oils; Action of nitric acid on saponifiable - — . 

li. G. Rudeliffo and C. Polychronis. J. Soc. 

Dyers and Col., 1920, 36, 65—76. 

Tub action of nitric acid upon oils varies with the | 
nature of the fatty acids which they contain. 
Saturated fatty acids, such as stearic acid, are 
hut little affect(^d by cold strong nitric acid or by , 
fuming 99% acid, but are oxidi.sed by hot nitric 
acid, with the formation of isonitrosUviric acid and I 
other compounds. TJnsatu rated fatty acids, such 
as oleic acid, react very slowly with strong nitric 
ncid in the cold, but when treated with fuming 
nitric acid, even at a low temperature, yield 
nitrated products, while at the same time water is 
formed, probably through the nitration of the 


Patents. 

Oils; Method of hydrogenating . G. Martin 

ALancheHter. Eng. Pat. 139,239, 27.11.18. (Appl. 

! 19,567/18.) . ^ 

Oil etc. is hydrogenated by a continuous process in 
an apparatus of the typo described in Eng. Pat. 
129,41)1/16 (thi.s J., 19i9, 645 a). A portion of the 
oil IS nrehcated, while another portion is mixed in a 
.second tank with a catalyst and then heated to the 
same temperature as the first portion. The oil from 
both tanks is mixed and introduced into a reservoir, 
whence it falls in a thin stream through a .series of 
connected conduits, contained in a steam-heated 
ch(\st, and encounters a current of hydrogen issu- 
ing from perforate<l pipes within each conduit. The 
unabsorlK'd hydrogen rises into the oil reservoir, 
whence it is pumped ba/;k into the gas reservoir, 
whilst the hydrogenated oil passes through a cooler, 
and is then forced through a filter by means of a 
pump.— C. A. M. 

Catalyser for effecting hydrogenation and process of 
making same. Process for producing cafalysers 
for hydrogenation. Process for hydrogenation. 
Process for producing cntalysers and for effecting 
hydrogenation therewith. B. W. Elder, Los 
Angeles, Cal., Assignor to The Allbright-Neil Co. 
C.S. Pats, (a) 1,331,903, (b) l,;m,904, (c) 
l,;l31,90o, and (n) 1,3.31,906, 24.2.20. Appl., 
7.6.18. 

(a) Block nickel is rendered catalytically active by 
pulverising it by mechanical moans in the privjence 
of a prottH’tive liquid, (b) A practically inactive 
catalytic sub.stauco is converted into a highly active 
catalyst by converting it into a powder by a com- 
bined process of rubbing, scjutx'zing, and percu.s.siv 0 
action, (c) Oil and hydrogen are brought into 
intimate contact at a suitable teinpernlu’re with a 
finely powdered niekel catalyst produced by 
mechanical means from block nickel. li>) Oil i.s 
made to flow over catalytically active abraaed nickel 
fiurfaociR at a suitable temperature and in the pre- 
sence of hydrogen. — G. A. M. 

d2 



SOBa 


Ct, XHL-PAIKTS; HGMEHTS i VABNISHES i BEBINS. 

I^rnture of the ingrediente should be maintained at 
F (21°-^8° C.). The resultis returned as 
C O of oil per 100 firms, pigment The od absorp- 
tions of soveial common pigmente are given. On 
the basis of the hgures obtain^ the authors 
that whon similar amounts of thinners are added to 
pastes derived from unit weights of different pig- 
iiionis, paints of similar consistoncies arc obtained. 
(Pf (io* Waclo, Proc. Oil and Colour Chemiste 
Issoc . Ii! i3/i 15-118; this J., 


Lipase; Preparations containing — — . R. 

statter, Munich. Ger. Pat. 316,504, 5.9.18. 

Staulr concentrated lipase preparations are ob- 
tained by absorbing lipase from an emulsion or siis- | 
pension of the same by means of kioselgubr, kaolin, i 
talc, barium sulphate, charcoal, or the like. I 

— L. A. I 

Glycerin from soap lyes; Process for obtaining . [ 
11. Blum and C. Franekc, Berlin. Ger. Tat. , 
310,045, 3.5.18. i 

Soap lyes are concentrated by evaporation, and ^ 
treated with ozone or ozonised air, wherchy 
compounds are completely oxidised ‘''"d rendered , 

innocuous, whilst the fatty acids are converted into ■ 
solid hvdroxy-ackls which can be readily feparated^ 
The ozone treatment may also ho applied pnor to | 
acidifieatioii. — C. A. M. 

Galls: Manufacture of sfahU preparations [deter- 

(/etifs'] from animal • 0. Lietz, Kiel. Ger. i 

Pat. 315,352, 27.9.16. 

Animal galls are treahxi in ammoniaeni or alkaline 
solution with hydrogen peroxide, with or without 
the addition of hypochlorites, and the active con- 
stituents are preeipitatocl as a hard niass by the i 
addition of acid. The product may either bo ern- , 
ploved as a washing powder in the solid form mixed 
with alkaline carbonates, or niay be dissolved in 
alkalis or akaline ^Its. — L. A. C. 

Detergents; Manufacture, of G. Bethmann, 

Frankfort. Ger. Pat. 316,210, 8.9.17. 

A SOLUTION of a z'nc or cadmium salt is added to the 
solution obtaiiKxl hv dccomposirg glue by means of 
an alkali or alkaline-earth oxide ^^r hydroxide or a 
dilute mineral acid. The [irmluct, evaporated to a 
thick liquid or to dryru'^ss, lathers well, and may be 
used as a soap substitute. — L. A, C. 


Vltrumariiu; Studies on the <^oosHtuiion of-—- 
Ij. B«:k. Z. anfiew. Chem., 1920, 24, 2J— 24. 
(See also this J., 1915, 501.) 

FURTIIEK evidence of the relationship between ultra- 
marines and aluminatc-.silicxxtes (zeolites) is brought 
forward. In the ultramarines the sulphur oora- 
pouiuls take the placx> of the combined water in the 
zeolites Experinienis on the action of ammoniacal 
silver chloride solution on artificial iiliramarinos in- 
dicate that the silica-rich sulphur-rieh and siliea- 
poor sulphur-rich ultramarine blues arcdefinitocom- 
iioiinds of forniulco, 2(Niu0,.Al20,,.lSi0;j)Naj8. and 
.3(N’a.jO.AlaG3,2Si()3)Na,S, respectively. A table is 
given showing the known ultramarines and their ^ 
lationship to natural and artificial silicates. J. K. 

Ban rite as a pigment. A. Cobenzl. Fnrben-Zeit., 
1919, 25, 20. Chem. Zeiitr., 1920, 91, II., 86, 

The blue colour of bauxite is due to ferrous siilphido 
in an easily oxidisublo tsilloidal form, and the alu- 
minium hydroxide itself takes no part in the pro- 
duction of the colour. A similar colour may be ob- 
Si-rved in barium sulph.ate that has stoixl for a long 
time in moist packages. In this ease the (irganic 
matter in the water has rodueixi a little sulphate to 
sulphide, which has then l)oen attackix] by the acid 
present in the sample, and the liberat'd hydrogen 
sulrihido has reacted with the iron (‘oinpounds pr(> 
scMit with the prcKliiction of colloidal ferrous sul- 
nhide. — A. K. P. 


XIII.-PAINTS : PIGMENTS : VABNISHES; 
RESINS. 

Oil absorption of pigments. H. A. Gardner and 
R E Coleman. Circ. 85, Paint Manufacturers 
Assoc., U.S.A., and Nat. Varni.sh Manufacturers’ 
Assoc. Feb., 1920. 13 pp. 

The oil absorption of a pigment is defined as the 
amount of oil ;il)sorlxxl by^init weight of pigment 
when mixed together in a manner indenendent of 
mechanical forces or influences dcvoloix'd by actual 
grinding. The limit of ah.sorption is characterised 
by that stage at which the surface of each pigment 
particle becomes thoroughly wetttxl by the liquid. 
In determining oil absorptions a medium must ho 
chosen which has little eflect in varying the degree 
of dis|>crsity of the pigment. The air-dried pig- 
ment is weil shaken in a \^idc-mouth stopperexl 
bottle to eliminate packed particles, and 20 grms, is 
then weiglied into a small jelly glas.s, 2iin. diam. at 
the top and 3Iin, ch'cp. Raw, wi'll-s^- tiled liics^ed 
oil is then run on to the centre of the quantity of 
pigment, either drop by drop or ()'5 e.c. at u time, 
diminishing the rate of flow as alisorptioii proex-eds. 
The unmoi.stened portions of tlw‘ pigment round tlu) 
side.s should be brought on to the oil by means of a 
.stiff-hladed palette knife in order l(» en.^ure txpial 
di.stribution. The small lump.s that form should Ih> 
equally distributed throughout the mass by stirring 
liglitly without using prf>s.sure. Oil is tlnui dropped 
on to the formed halls or lumps of pa,sto and not on 
to the dry pigment. The end point is judged by the 
disappearance of all dry pigment and by the paste 
lump becoming softer and smearing the sides and 
bottom of the glass on stirring round. The tem- 


Bauxitc as a pigment. M. Ragg. Farben-Zoit., 
1919, 25, 151. Chom. Zentr., 1920, 91, II., 86. 

The author agnx^s with Cobenzl (see prixx'ding 
abstract), that the blue colour of bauxite is duo to 
colloidal fi'rrous sulphide. The occur rerne of blue 
bauxite indicates that the mineral is composed of 
the residues from the solution of aluininous lime- 
stones which have become mixed with organic 
matorial of animal and vegetable origin. The do- 
eoin{M>sition of the latter has then prixluced the 
hydrogen sulphide rtsiuired for the production of 
the blue txflour. — A. U P. 

Varnishes and boiled oils; Determining the ac.'ul 

value of . JI. A. Gardner and R. E. Colo- 

innn. Cire. 87, Paint Manufacturers’ As.soc., 
U.S.A., and Nat. Varni.sh Manufacturers’ Assoc. 
Feb., 1920. 9 pp. 

Acin values of oils or varnish media containing col- 
loidally dispersed phases cannot Ik‘ deteriniiuxl by 
the usual metli<Kl of solution in alcohol and titration 
with dilute alkali, as the end point is imbTinito 
owing to absorption of the alkalini' base by the dis- 
perse phase. By using a neutralised mixture of 
equal volumes of purified 90 r Ix’n/ol and de- 
natuixxl alcohol ns solvent the colloidally dis|>er.so<l 
phase is brought into molecular solution, and ran 
then Ik> titrak'd as usual. IWus'rtainty of <'nd point 
may Ik> overcome by allowing to stand one or two 
minutes and observing the iippiT layer of oil and 
solvent, which at neutralisation should Ik) clear and 
faintly pink. — A. de W. 

Dopes for aeroplanes. Fuchs. See V. 

ypllou'4ail fish oU. Gardner and Reilly. See XII. 
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PmHT8. 

Coumaronc resin soluble in olcoliol; MetKod for 

producino a . Hutgerewerke A.-G., Berlin. 

Gor. Pat. 302,643, 9.6.17. 


sence of calcium catbouate ; m ilaia v? a^ t\ve tcauUm?, 

aldehydes and kelenea ate preserved from resinifeoar 
tion, whilst the sulphuric acid and the organic acids 
I are found in combination with calcium. — J), F. T. 


Crude solvent naphtha or heavy benzol, without 
previous removal of the bases or phenols or after 
removal of the bases, and with or without tho addi- 
tion of phenols, is subjected to polymerisation by 
tho action of sulphuric acid or of aulnhonic acids; 
on account of tho presence of phenols the coumarono 
resin obtained in tho usual way by subsetiueiit dis- 
tillation is soluble in alcohol and therefore suitable 
for tho preparation of varnishes. — D. F. T, 

Itesin; Production of from wood containing the 

same. Aktiebolaget Celliilosa, Stockholm. Ger. 
Pat. 315,731, 20.5.16. Int. Conv., 26.4.16. 

Wood rich in resin, such as Swedish pine, is heated i 
under pressure with sufficient concentrated alkali 
solution, with the addition of a soluble neutral salt 
such as sodium chloride, to dissolve tho wood and 
eon vert the resin into tne alkali salts of the resin 
acids. Fatty acids and lignin precipitated together 
with tho rosin are soluble in alcohol and resemble 
resin in their properties, and thus have no dele- 
terious effect upon the product. Oil of turpentine, 
methyl alcohol, ammonia, and amines distil over if 
the vapour is allowed to escape during the heating. 

— L. A. C. 

Dope or substitute for cellutokl, vulcanite, and the 
like. W. T. Robinson-Bindlcy and A. W. Weller, 
London. U.R. Pat. 1,331,127, 17.2.20. Appl., 
20.2.19. 

8ek Kng. Pat. 134,56.5 of 1918; this J., 1920, 14 a. 

Terpenes etc. from defecation sludge. Ger. Pat. 
310,503. See IJn. 

XIV. IHDIA-RUBBER: fiOTTA-PERCHA. 

'Caoutchoucs ; Scientific principles for the recogriu 

tion of artificial in tech nical rubber analysis. 

C. Harries, Gurumi-Zeit., 1919, 33, 222 — 223. 
Chem. Zontr., 1920, 91, H., 143. 

The rubber i.s swollen in ten tiriu's its quantity of i 
chloroform and then treaU'd with 5‘5-^,o ozone j 
until a siiiuplo no longer decolorises bromine; the ! 
solution is < autiously evaporated below 20‘^ 0. in a 
viicuum, and afU‘r drying in a vacuum for several . 
days the ozonide is decomposed by boiling for an ' 
hour with twelve times its weight of water. Ozou- 
idcs of caoutchoucs derived from i.sopreue and di- 
raethy 11)11 tadiene decompaso fairly smoothly with 
very little n'sin formation. A little of the filtered 
solution is treahsl witli a few tlrops of ammonia 
solution, tlum acidified witli aeetie acid and boilcil, 
when, except in the c.aso of ahiiormal so<lium eaout- 
ehom s, the vapours show Kiiorr’s pyrrole reaction 
and la'ddcn a pine sliaviiig w’liich has been wetted 
with hydrochloric acid. Ordinary Klhcrleld iso- 
l)iene caoutchouc yicld.s 46 bevuliuic aldehyde and 
60 lievulinic a<’id togctlier with formic acid and a 
little acetonyh'K*ctone. The sodium-carbon dioxide 
isoyircno-caoutehouc of the Badi.scho Co. Ixdiaves 
similarly hut more easily yields aectonylacetone and 
suei inic a('id. The estimation of the various decom- 
position products is tdfected in the manner wliich 
has Ixs'M descrilxMl earlier. “ Normal " dimethyl- 
butiulicne-caoutchouc yi<'!ds ai'ctonylacetono almost 
<piantitn lively. The most difficult estimation is 
that of luitadiene-caouli'houc ; this yields only suc- 
cinic diabhdiyde, tlu‘ ph<'nylhydrazone of which is 
unstable but is readily ('onvcrU?d by dilute hydro- 
chloric a(;id into a wliite polymorie base melting at 
184^ — 185^^ C. Vulcanised rubbers should bo first 
•extracted with acetone and then ozonised in the pre- 


Synthetic caoutchouc; Analytical estimation of 

. G. Hubener. Gummi-Zoit, 1919, 33. 361— 

362. Chem. -Zontr., 1920, 91, II., 143—144. 

“ Methyl-ruuder,” whether raw or lightly vulcan- 
ised, undergoes bromination slowly and yields a pro- 
duct containing a higher proportion of bromine 
than that expected for a tcTrabromide. Extraction 
of the bromide with carbon bisulphide and titration 
of tho insoluble portion showed that raw and lightly 
vulcanised methyl-rubber on bromination yield a 
tetrabromido C,oH,,Br4 and a bimolecular propor- 
tion of methyl bromide; hard vulcanised methyl- 
rubber gives no methyl bromide. — D. F. T. 

Rubber goods and reclaimed rubbers; Rapid deter- 
mination of “ golden antimony ” (antimony sul- 
phide) in . W. C. Schmitz. Gummi-Zoit., 

1918, 33, 2—3. Chera.-Zentr., 1920, 91 , IL, 144— 
145. 

Two grams of the material is heated with 45 c.c. of 
sulphuric acid in a 300 c.o, Kje>ldahl flask for 
20 min.; the cooled solution is then treated with 
3 grms. of ammonium persulphate and gently re- 
heated for 10 — 15 min. longer after it has become 
colourless. Tho cooled liquid is diluted, almost 
neutralised with ammonia regardless of any pre- 
cipitate', feebly acidifie<l with hydrochloric acid, and 
then saturated with hydrogen sulphide. Tho pre- 
cipitate is dissolved in hydrochloric acid containing 
tartaric acid, and the filtrate, afUT expulsion of tho 
hydrogen sulphide, is titrated with potassium 
; hromate ii.sing methyl orange as indicator. If the 
! original material contains no iron the procipitation 
I can be omitted ; tho colourless solution in sulphuric 
i acid is heated for 20 min. with 5 grms. of pota^iiim 
! sulphate; a little potassium mctabisulphite is intro 
i duced and the sulphur dioxide expelled by boiling; 

' after repeating this operation twice more the liquid 
is diluted with 40 c.c. of water, and 10 c.c. of 
hydrochloric acid and a considerable quantity of 
tartaric acid added; titration is then effected as in 
tiio earlier prow*ss, Tho whole estimation needs 
2—4 hours.— D. F. T. 

Patents. 

R\(bbcr; Process for regenerating vulcanised . 

iS. van Baap, Amsterdam, Holland. Kng. Pat. 
122,188, 3.1.19. (Appl. 227/19.) Int. Conv., 
8.1.18. * 

Ground waste ruhl>or is dissolved with the aid of 
mechanical treatment at 150^^ C. in the smallest pos- 
sible amount of an oil, such as linseed oil or castor 
oil, which is capable of combining with sulphur; the 
mixture i.s then heated at 160^^ — 170° C. with suffi- 
ei{'iit sulphur and for a sufficient time to convert 
the oil into a solid mass; after having IxHm rolled 
thi.s is subji'cted to further treatment, with or with- 
out tli(‘ addition of new rubber, and is finally vulcan- 
is^'d.— D. F. T. 

Rubber and other hcav]i plastic materiid; Machine 
for trenfmg — — . Machines for kneading o) mir- 
ing rubber and other heavy plastic material. 
V. H. Banhurv, Anstinia, Conn., U.S.A. Kng. 
IhiU. 119,211 and 119,242, 17.9.18. (Appis. 15,085 
and 15.086/18.) Int. Conv., 21.3.17 and 18.11.16. 


XV.-LEATHER: BONE: HORN) GLUE. 

1 7'<i/incr,i/] lime ti<iiiors: Analysis of Report 

of commitUs.' of Soc. of Ix^ather Trades Gliem. 
1) Burton. J. Soc. Ivcather Trades Chem., 1920, 

! 4, 32-44. 

I Dbpidation, swelling, solvent action on tho 
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epidermis, interfibrillary substance and the true 
hide substance, and removal of the fat are the 
effects generally desired in the process of liming. 
The depilatory properties of a lime Honor can be 
improved by addition of sulphides which are repre- 
sented by the amount of JV/10 ZnSO* solution 
required per 100 c.c. of lime liquor, giving the 
figure s. The swelling depends on the alkalinity 
and the content of soda and salt. The total alkalin- 
ity a is determined by Bennett’s method (this J., 
1916, 479), and includes that derived from calcium 
hydroxide, sodium hydroxide, sodium hydro- 
sulphide, ammonia, and lime in combination with 
the weakly acid decomposition products of the hide 
and epidermis. The swelling increases with the 
caustic alkalinity due to NaOH and Ca(OH)j, which 
can ^ determined by titrating 100 c.c. of the 
filtered lime liquor with NJli) HCl with phenol- 
phthalcin as indicator. Sodium hydrosulphide (4 s) 
has no swelling action, but ammonia (c.c. N IIO HCl 
per 100 c.c. of lime liquor = jn) has a slight swelling 
effect. Lime in combination with weak acids, 
rt- (c-i-l5-i-m), depresses the ionisation and also the 
solubility of the lime and consequently the swelling. 
Sodium hydroxide is include<l in the alkalinity, but 
it and the salt can be determined by Bennett’s 
method (loc cit.) Salt is stated to depress the 
swelling. The solvent action of lime liquors depends 
on the acid products from the epidermal matter and 
dissolved hide substance, the amino-acids present, 
free ammonia, total nitrogen, and the bacteria pre- 
sent, The difference in the titration figures with 
acid, using phcnolphthalein and methyl orange as 
indicators, is a measure of the acid products. The 
amino-acids are determinrxi by Stiasny’s method 
(this J., 1910, 771) and the total nitrogen by the ' 
Kjeldahl method. Plate cultures from a lime liquor i 
on a slightly alkaline peptone gelatin give a measure | 
of the gelatin-liquefying bacteria. It is necessary | 
to adopt a definite method of filtration which will ; 
give a constant degree of clearness. The degree of ' 
hydrolysis is 100 (178 -a)/ 174 where a-2’8 K/j*, ; 
K being the Kjeldahl figure and x the no. of c.c. of 
N/IO NaOH per 50 c.c. of lime liquor in the Stiasny 
amino-acid determination. A list of the principal 
references to the modes of action and methods of 
analysis of lime liquors is given. — I). \V. 


Patents. 

TAming and dekairing hides; Process of . P. 

Ilemer, Milwaukee, Wis,, Assignor to A, O. 
Wackenreuter and W. 8, Shaw, Chicago, III. 
U.S. Pat. 1,331,723, 21.2.20. Appl., 14.6.18. 
Hides are first soabxl in a weak lime liquor con- 
taining a moderate amount of sodium sulphide, then 
washed, and soaked in a materially stronger solu- 
tion of lime unmixed with sodium sulphide. — D. \V. 

Condensation products [tanning materials'] from 
formaldehyde and aromatic derivatives ; Manu^ 

facture of . A. Cl. Bloxham, London. From 

Durand & Huguenin 8. A., Basle, Switzerland. 
Eng. Pat. 138,796, 27.5.19. (Appl. 13,356/19.) 
Tanning materials are prepared by condensing a 
1- or 2-aminonaphthalenemono- or disulphonic acid, 
or a mixture of the same, and an aromatic hydroxy 
comiX)und which contains not more than one 
hydroxyl group to each nucleus and one or more 
salt-forming ^id group.s, wdth formaldehyde, or a 
substance which develops formaldehyde, in dilute 
solution^ at 60° — 80° C. in the presence of a little 
sulphuric acid. The clear liquor obtained is 
neutralised with sodium carbonate and/or a 
hydroxide of a metal, the salts of which have a tan- 
ning action, t.g.^ chromium, aluminium, or iron. 


XVI.-S0ILS: FEBTaiSEBS. 

Soil and its water content; "Relations existing be- 
tween the . B. A. Keen. J. Agri. Sci., 1920, 

10, 44—71. 

A RESUME is given of investigations on moisture in 
soil and its behaviour under varying conditions. 
The subjects dealt with are the maximum water 
capacity and pore space, the permeability, the 
capillary effects and the w’ater-retaining capacity, 
the capillary movement of soil water, the hygro- 
scopic moisture, and the surface forces. The last 
subject is dealt with from the point of view of the 
colloidal hypothesis, and it is considered that one 
of the most important soil constituents is the 
colloidal clay, as it is asswiated with a small amount 
of pore space which modifies the movement of water 
in the soil interstices over a wide range of moisture 
content. A change in the moisture content is re- 
flected in a change in the soil solution. Conclusions 
based on an examination of soil solution after it has 
been removed from the soil are open to doubt. The 
system, soil plus soil solution, must be treated as a 
whole. — J. II. J. 

Nitrates; Washuig out of by drainage waler 

from uncropped and unmanured land. E. J. 
Russell and E. H. Richards. J. Agric. 8ci., 1920, 
10, 22—43. 

An account is given of the results from three 
natural soil gauges in operation at Rothamsted 
since 1870. The soil received no manure, and was 
kept free from weeds. All the drainage water was 
collected, measured, and analysed. During the 
whole period there was a continuous, thouj^ re- 
markably slow, loss of nitraU> from the soil. 
Originally the soil contained 3500 lb. of nitrogen 
per acre in the top 9 in. ; in 1917 this had been 
reduced to 2380 lb., and the drainage water had 
carried away 40 lb. of nitrogen per acre per 
annum. All the nitrogen removed from the soil 
appeared as nitrate in the drainage water. The 
amount of nitrogen removed at any time varied 
with the rainfall, a high rainfall removing higher 
amounts of nitrate. On the average 1 in. of rain 
removed 1 lb. of nitrogen per acre. The slowness 
of the removal of nitrogen may bo attributed to 
the ammonia and nitrate formed as a result of the 
diKiom position of the organic matter being possibly 
a.ssiniilated by organisms, such as algro, fungi, 
bacteria, and that only on the death of these organ- 
isms is part of the nitrogen finally given out and 
part re-assimilated. The reliability of the results 
is shown by the f;ict that the total of the chlorine in 
the rain-water during the whole period agreed 
with the total of the chlorine in the drainage water. 

-J. H. J. 

Ammonia in soil; Determination of . D. J. 

Matthews. J. Agric. Sci., 1920, 10, 72 — 85. 
Determinations of ammonia in soil were made by 
the aeration method. The apparatus used consisted 
of a long, Avide, aeration tube placed in a sloping 
, position, the lower end being closed with a cork 
1 carrying the air inlet tul>e, and the upper end 
I connected to the bottom of an absorbing apparatus. 

consisting of an upright tube with two bulbs ana 
i with a splash retainer in its upper end. 25 gras, of 
' soil is placed in the lower part of the aerator, and 
j 60 c.c. of a solution of sodium carbonate and 
chloride and 1 c.c. of paraffin are added. iV/60 
! sulphuric acid and a few drops of methyl red are 
placed in the absorber, and a current of air washed 
; through acid is drawn through the apparatus at 
i the rate of 300 litres per hour for 6 hours. With 
> most soils the efficiency of the apparatus was found 
to be over 98%. With soils containing much un- 
j stable organic matter, such as hoaviiy-manured 
I glass-house soils, it was found better to replace the 
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usual alkaline solution by a solution of magnesia in 
strong sodium chloride and to aerate for a fixed 
period of 3 hours. With soils rich in chalk, low 
results were always obtained unless the samples 
were very finely ground. — J. H. J. 

Patent. 

Phosphoric acid from superphosphate manufacture; 

Utilisation of in the saccharification of 

cellulose. F. L. Schmidt, Stolberg. and Chcni. 
Fabr. Hhenania, Aachen. Ger. Pat. 304,400, 
11.7.17. 

Phospiiates are treated with a small excess of 
sulphuric acid so as to produce phosphoric acid in- 
stead of superphosphate; this phosphoric acid is 
employed for the saccharification of cellulose, and 
is then precipitated in the form of a high-grade 
fertiliser by the addition of lime or chalk. — J. F. 11. 


XVn.-SUGABS; STARCHES; GUMS. 

Milk sugar [lactose] from whey; Extraction of . ! 

H. E. Woodman. J. Agric. Sci., 1920, 10 , 1 — 11. ^ 
Experiments were made on the possibility of im- i 
proving the method of extraction of lactose from i 
whey. In the German method the whey is nearly ; 
neutralised with caustic soda, evaporated in vacuo ! 
at 60° — 70° C. to a tenth of its volume, and allowed i 
to cool. The sugar crystallises out ana is separated 
by the centrifuge. The mother liquor is boiled, the 
precipitated protein filtered off, and the filtrate 
allowed to crystallise. A recovery of 75% of the ' 
sugar (3'85% on the whey) is obtained. By remov- | 
ing the protein by heating at 93° C. before 
evaporating, clarifying the filtrate with alumina 
cream, evaporating, and treating with charcoal ; 
and magnesium and calcium sulphates, a yield of 
3 *2% of lactose (on the whey) was obtained, contain- ; 
ing 1*5% each of protein and ash, a greater degree ! 
of purity than by other methods. It was found , 
that an extremely small amount of iron was dis- 
solved from the vacuum pan during evaporation. 

- J. H. J. 

Invertase; Detection of in the pure honey of 

bees. A. Caillas. Comptes rend., 1920, 170, 
580--rj92. 

Invertase has been isolated, as its aqueous solu- 
tion, from a sample of honey, and characterised, 
particularly in so far as its action on sucrose is 
concerned.— W’. G. 

Patents. 

Adhesive comjMsitions ; Improving . M. 

Sarason, Berlin. Ger. Pat. 316,080, 2.7.18. 
Adhesive compositions from water-glass, sulphi^- 
cellulose waste lyes, or the like, are improved by 
the addition of a small quantity of liquorice extract 
or giycyrihizin. — L. A, C. 

Adhesive; Manufacture of an from sulphite - 

cellulose, waste liquor. K. Hiittenes, Diisseldorf. 
Ger. Pat. 316,234, 14.2.18. 

Lead acetate is added to sulphite-cellulose w^sto 
liquor, and the solution is evaporated. L. A. C. 

Defecation sludge. Ger. Pat. 316,503. See IIb. 

Saccharification of cellulose. Ger. Pat. 304,400, 
See XVI. 

Saccharification of ceUulosic material. Ger. Pat. 
304,^. See XIXa. 


XVIIL-FERMENTATION INDUSTRIES. 

Enzymes. HI. Invertase and other enzymes of 
germinated barley. D. Maestrini. Atti R. Accad. 
Lincei, 1919, [V.J, 28, ii., 500—511. {Cf. this J., 
1920,244 a.) ^ 

Invertase can bo extracted from germinated 
barley dried at temperatures below C. by 0*003 
mol. % acetic or hydrtKhloric acid solution, and is 
present, not only in the emulsion, but also in the 
filtrate of the extract. To obtain an active liquid, 
the extraction should last at least six hours at 
30° — 35° C. ; the enzyme acts best at about 60° C. 
and is destroyed at 55° C. The activity of malt 
invertase is destroyed in 48 hours by 0*003 mol. % 
potassium hydroxide solution. Germinated barley 
contains a catalase and an oxydase, but no maltose, 
lactase, or rennase; the extract does, indeed, 
coagulate milk, but such coagulation is clue to the 
acidity of the extract, as it is produced oven after 
the latter lias been boiled. — T. H. P. 

Fermention ; Action of copper on alcoholic . 

K. Sehweizer. Bull. Assoc. Chim. Suer., 1919, 
37, 160—173. 

In comparative experiments on the fermentation 
of sucrose solutions by yeast, in glass and copper 
vessels, fcrmentiition ceased in the copper vessels 
when less than half of the sugar had been decom- 
posed. The inhibitive influence of the metal was 
not prevented by previously cleaning it with sand 
or by conducting the fermentation m presence of 
calcium carbonate to neutralise the acids produced. 
A 6% brewery wort and a 24% laboratory malt 
wort fermented as well in copper vessels as in glass 
ones; only in the case of a very light laboratory 
wort was any unfavourable effect of the copper 
observed, and this was not very marked. It is 
probable that in ordinary worts the proteins protect 
the yeast from the toxic action of traces of dis- 
solved copper by combining with the latter them- 
selves. Copper (coins) previously cleansed by im- 
mersion in nitric acid exerted no inhibitive action 
on the fermentation of sucrose solution in experi- 
ments extending over two days. In further ex- 
periments it was found that cupric oxide added to 
fermenting sugar solutions has no adverse effect, 
but cuprous oxide has a powerful inhibitive action. 
Quantities of cuprous oxide larger than 0*013 grm. 
per 0*5 grm. of pressed yeast entirely prevented 
fermentation, whilst quantities less than 0*1 mgrm. 
per 0*5 grm. of yeas^ had no inhibitive action. 

— J. H. L. 

Wine making; Applications of the reducing action 

of yeast in . Matthieu. Bull. Assoc. Chim. 

Suer., 1919, 37, 174—175. 

The method of treating the yellow malady of wines 
by re-fermentation depends, for its effect, on the 
reducing action of the yeast on the oxidation pro- 
ducts whi<‘h arc responsible for the colour, flavour, 
and aroma characteristic of tlio malady. Bitterness 
in wines may be partially or entirely eliminated by 
similar treatment, or simply by mixing the wines 
with ac tive yeast. The “ cooked ” flavour acquired 
by musts when heated, e.g., for the purpose of ron- 
ciuitration or pasteurisation, disappears again dur- 
ing the fermentation. Bitterness or “ cooked ” 
flavour in red wines may be etfcx^tivi'Iy treated bv 
means of nc’tivo yeast, but I lie colour is diminished 
at the same time owing to adsorption by the yeast, 
liio practice of improving “ flat ” wines hy contact 
with marc from the presses dei>onds 10*801110 extent 
on the reducing action of the yeasts of the nu\rc, 

: but other- factors, such as admixturo with the 
now w’iiio contained in the marc, also play 
i the benefit of this treatment is often lost if the 
i regenerated wine is afterwards exposed to the air. 

I Another application of the reducing action of yeast 
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consists in the preservation of the characters of 
young wine in wines kept in contact with active 
yeast; the presenoo of the yeast tends to prevent 
the formation of oxidation products which would 
confer the characters of old wines.— J. H. L. 

^‘Buffer” systems. Windisch and Dietrich. See 
VII. 

Jnvertase in honey. Caillas. See XVII. 

Nitration of mixed acids. Kolthoff. See XXIII. 
Patents. 

Ethyl alcohol and de-alcoholised beverages from 
fermented liquors; Manufacture of H. 

Wade, London. From J. Schneiblo, Chicago, 
U.S.A. Eng. Pat. 139, 099, 18.7.19. (Appl. 
18,041/19.) 

See U.S. Pat. 1,311,421 of 1919; this J., 1919, 693 a. 

Saccharification of cellulose. Ger. Pat. 304,400. 
See XVI. 

Saccharification of cellulosic material. Ger. Pat. 
304,399. See XIXa. 


XIXA.-F00DS. 

Milk; Differentiation beticeen j)oor and adulterated 
. T. R. Ilodg.son. Analyst, 1920, 45, 91 — 94. 

The author has applie<l the formulm given by 
Lythgoo (this J., 1914, 1166) to a large number of 
.samples of milk, and finds that the formulie are un- 
trustworthy for tho purpim of distinguishing 
between poor and adiiltera^xl nr Ik. For instance, 
a milk containing 0*30% of fat and 7*31% of solids- 
not-fat, and admittedly skimmed, gave results by 
the formuhe indicating that it was ‘‘poor but 
genuine.” — W. P. S. 

Cheeses; New nielhod of testing . A. Geake. 

J. Agric. Sci., 1920, 10, 86-89. 

An attempt was made to cstiniatt^ the degree of 
ripeness of a cheese from tho extent of proteolysis 
as rneasurtxl by tho amino-nitrogen. Sorensen’s 
method of determining amino-nitrogen was applied 
as follows : — 8 grms. of cheese is ground three times 
with 30 c.c. of acetone and the residue allowed to 
dry in tho air. 3 grms. (\f this residue is shaken 
with 50 c.o. of N ! 10 [)otassium hydroxide for 1 hr., 
and the mixture is filtered. 20 c.c. of the filtrate 
is titrated to neutrality with .V/10 sulphuric acid, 
using phenolphthaN'in as indicator. 10 c.c. of 
neutral formaldehyde solution i.s then added, and 
tho solution titratesl back as usual. The total 
nitrogen is determined in 5 c.c. of tho cheese solu- 
tion by Kjeldahl’.s metliod. The result is returned 
as [XTCentiige of amino-nitrogen in total nitrogen. 
The method was ti-sttsi on various ehce.ses of known 
quality, and a (<>rnf)arison is niado Indween the 
hgure.s ol)tained and tho quality expressed in com- 
mercial terms. J. H. .J. 

Marine, algcr ; JJ (drvition of o.% foods. P, 

GIoo.ss. Monit. 8eient. , 1920, 61, 3- 5. 

Cektatn seawctsls (Fucaccif, ho mi nut iae etc), after 
proper treatment for the rtuiioval of salts, form a 
valuable food or fodder; potassium .salLs ami iodine 
inav be recovered from the extracted .sails. 

-AV. P. 8. 

Jjicfose from whey. Woodman. See XVII. 

Zinc in foods etc. Weitzcl. XXIII. 


Patents. 

Foodstuffs; Manufacture of . H. Bollmann, 

Hamburg, Germany. Eng. Pat. 109,265, 27.8.17. 
(Appl. 12,297/17.) 

Oil-containing seeds, yeast, dried fish, etc., are 
extracted with a mixture of 120 parts of carbon 
tetrachloride and 80 parts of 96% alcohol with the 
aid of heat. Fat, fatty acids, and bitter principles 
are thus removed, and the residue after removing 
the solvent is in a state suitable for use aa a food- 
stuff. — J. H. J. 


I Itefrigeration of fish and other foods. N. Dahl, 

] Trondhjem, Norway. Eng. Pat. 138,788, 13.5.19. 
: (Appl. 11,965/19.) 

Fisn are packed in containers to which a refriger- 
ating liquid is admitted at the bottom and passes 
upward.s through the mass of fish. The rate of 
pas.sage of tho liquid can be controlled so as to pre- 
vent the fish becoming compressed at the bottom of 
the conlniner. The liquid overflows at tho top of the 
I container and is collected, re-cooled, and used again. 

The process is conducted in tho open air. (Refor- 
j once is directed to Eng, Pat. 125,076; this J., 1919, 

I 788a.)-J. II. J. 


Materials [foodstuffs] subject to putrefaction or 

decay; Methods for preserving and apparor 

tus therefor. R. Pape, Bussum, Holland. Eng. 
Pat. 139,100, 21.7.19. (Appl. 18,140/19.) 

The substance is placixi in a double-w'alled chamber, 
and the development of bacteria is prevented by 
“ suppressing the negative electric field and nega- 
tive electric earth field by superposing an artificial 
electric field on the electrical t^irth field and in an 
opposite direction thereto,” or by passing moist air 
into the chamber which is insulated from the earth, 
the air lx>ing first passed over moist layers (the 
moistened walls of the chamlxir) or over metallic 
conductors. — W. P. 8. 


Chocolate and other materials; Cooling chambers 

for . E. C. R. Marks, London. From Fours 

<'t Proc. Mathv, Liege, Belgium. Eng. Pat. 
139,38,3, 6.6.19.' (Appl. 14,412/19.) 

An endlc.ss band conveys tho material through a 
chamber; cold air Hows through the latter, passing 
first over the upper stretch of the band and return- 
ing either through the space ladweeu the upper and 
lower parts of the band or beneath the lower part 
of the band. Tho spaces in the chainlu'r may bo 
foruH'd by the band it.self. The air leaving the 
chamber may ho dried, comi)res.sod, and delivered 
into a cooler mounted near tho upper part of the 
(4iamber.— W. P. 8. 


Flour; Froccss of Itlenchinq and impraving , 

E. T. Fegan, ^Minneapolis, Minn., Assignor to 
A. 11. Sasse, Kansa.s City, .Mo. U.S. Pat, 
' 1,330,937,17.2.20. Appl., 18.3.18. 

Flour is subjec ted to the aedion of gasi’ous chloriuo 
and ammonia under such conditions that a ” pre- 
cipitate of ammonium chloride ” is formed. 

~ -W. P. 8. 


Bran and similar products; Process of extracting 

. L. C. Rcs'se, Saginaw, Mich. 11.8. Pat. 

1,331,125, 17.2.20. Appl., 19.3.18. 

Bran is treated in a B<‘rie.s of extractors with an 
aqueous medium at a temperature most favourable 
for the conversion of the .starch into sugars and at 
which the albumin is not coagulated ; tho exhausUsd 
material from tliis first sf.'rujs is then extracted in a 
second series with boiling w'ator, tho hot extract 
obtained Ixiing cooIchI to the temperature of the 
liquid in the first series of extractors on its passage 
to tho latter.— W. P. S. 
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Foods or other substances; Process of heat-treating 

. N. H. Fooks, Mount Airy, Md. U.8. Pat. 

1,331,337, 17.2.20. Appl., 29.10.19. 

A LIQUID is hoatod under pressure to a temperature 
al>ovo its boiling point, and tho substance to be 
treated is fed continuously into tho vessel contain- 
ing the liquid, passing first through the gas space 
above the liquid, then into the liquid, and on 
emerging from tho latter is discharged from tho 
vessel. — W. P. S. 

Cellulosic material; Saccharification of — — with 
gaseous hydrochloric acid, Chem. Fabr, Rhenania 
A.-G., Aachen, F. L. Schmidt and G. A. Voer- 
kelius, Stolborg. Gor. Pat. 304,399, 8.5.17. 

Thk material is first moistened with cold highly con- 
centrated (40%) hydrochloric acid and then treated 
with ga.soou8 hydrogen chloride. Example: 400 
kilos, of sawdu.st is uniformly moistened with 400 
litres of 40% hydrochloric acid and, after steeping 
for a short timo, tho mass is saturated with the acid 
gas. The acid is allowed U) act upon the wood for 
about 6 hours, and is then drawn off by suction. If 
tho residual acid be neutralised with lime or soda 
the protluct is directly available for use as a feeding 
material in which the whole of the cellulose of the 
wood is present in the form of sugar or dextrin. If 
it bo desired to convert the dextrin into fermentable 
sugar the product of the reaction must l>o lixiviat^ 
and the solution heated for 2 hours at 120° C 

— J. F. B. 

Potatoes; Preservation of . Vercin dor Spiritus- 

Fabrikanttm in Deutschland, Berlin. Ger. Pat. 
315,853, 5.1.17. 

A MIXTURE of finely-shredded potatoes and sufficient 
dry pulp, straw meal, or the like, to absorb the 
wat<‘r in the potatoes, with or without the addition 
ol molasses, y{»ast, or the like, is comjiresscd by a 
pres.surc up to about 200 aim. — L. A. (J. 

Succhnrificaliun of cellulose, Gor. Pat. 304,400. 

.vcc xvr. 


XIXb.-WATEH PURIFICATION: SANITATION. 

ITuft;/’; Dein mi nation of the rale of solution of 

afmospheru nitrogen and ojoigen by . 

Part If. W. E. Adciioy and H. G. Becker. Sci. 
Proc. Royal Dublin Soc., 1919, 15, 009—028. (81*0 
also this .1., 1919, 156 a.) 

Details of further experiments are given, together 
with formuhe by means of which the rales of solu- 
tion of oxygen, nitrogen, and air in water may be 
caI(;ulaU'<l lor any conditions of area expos^'d, depth, 
or initial degree of .saturation, proviihsl the wat<?r 
is kept uniformly mixc'd.--W. E. E. P. 

Jiaiter feed water; liemoval of dissolved gases from 

. L. dung. Stahl u. Ei.scn, 1920, 10, 321— 

326. 

lx coll.sidering tho suitability of feixl waters tlie 
<onU‘nt ol dis.solved oxygen and earbon dioxide 
.should not IsMiverlookcd (ef.'t’obb and Dougill ; this 
•1., 19M, 103). A U‘st is dt\seribe<l in wliich jioli.shed 
•nni plates wore susiKmdcHl in samples of water 
Iwiiled ill a sniall apparatus for .several hours. Tho 
degHMA of corrosion was dt'U'rmiiied by the lo.>s in 
"eight and by microscopic examination. A w^n- 
densed water troni a turbine^ although eonlaining 
<uilv 3'28 c.e. of oxygen pier litre, was corrosive bc- 
' aijse, owi/if? to tho .softness of the water, no pro- 
tm-tivo coating of scale was formed. Although this 
"ater when condensed was practically free from 


oxygen, toete showed that it had very readily 
taken up a further quantity. This emphasises tho 
necessity for preserving such water in closed vessels 
prior to feeding again to the boilers. A sample of 
condenser water containing b'O c.c. oxygen per litre 
freed from oil by electrical treatment' was the most 
corrosive of four samples examined, especially when 
mixed with fresh water from tho public supply which 
contained 7‘0 c.c. of oxygen per litre. A condenser 
water carefully maintained free from oxygen to 
i which tho test was applied for 13 hrs. showed 
1 scarcely any attack on the metal. Dissolved oxygen 
should bo removed from a boiler fec^d when possible. 
Chemical methods such as a preliminary treatment 
with iron turnings are unsatisfactory. A prelimin- 
ary heating followed by collection of the gases may 
be effective. Mechanical methods involving agita- 
tion under reduced pre.ssiire aro effective in large- 
1 scale exmtinuous work. In every case treated water 
j should bo stored in vessels out of contact with air, 
j and the same pret:antion should In? taken with con- 
1 denser water which may bo quite satisfactory when 
j first collected.— H. J. il. 

I Itefuse destruction; Economics of . P, M. 

I Grempe. Feucrungstech., 1920, 8, 86—87. 
j In consequence of tho shortage of some of the prin- 
! cipal building materials during tho war, experi- 
I monts have been made in Germany with the 
I clinkers produced by the destruction of refuse in 
I municipal incinerators. Particularly successful 
j results w'cro obtained in the town of Fiirth, in 
: Bavaria. Tho clinkers from tho incinerators con- 
> lained 55-6% Si()„ ir7% Fe.O,, and 13-9% A\,0,. 

1 Of the 55'56% SiO,, 215% is soluble in soda sohi- 
I tion, and 3*11% (together wdth 1*80% Alj0.i) soluble 
; in 30% potash solution, showing the prewmeo of 
i hydraulic silicates. 3'ho clinker inhibits rusting, 

; and therefore is suitable as an aggregate for re- 
; iulorced concrete. The clinkers have been used for 
! the manufacture of paving stones, kerb-stones for 
i pavements, covers for cable-conduits, etc. In tests 
I with concrete prepared from mixtures of cement, 

I sand, and clinker in tho proportions l:2.’4, 1:3!6, 

■ and 1:1. *8, the cru.shing strength after keeping for 
the periods mentioned, in a moist condition, were 
, respectively : 28 d:iys, 232, 139, and 55*6 kilos, per 
, sq. cm.; 90 days, 288, 171, and 71*2; 1 year, 322, 
190, and 91*0 kilos, per sq. cm, — A. G. 

Patents. 

' Sewage: Process of treating . J. W. Wilson, 

San Diego, Cal. U.S. Pat. 1,331,735, 24.2.5^. 

Apj)!., 1.12.16. 

' Jn the treatment of a sewage comprising septic and 
antiseptic portions, the two portions aro kept 
separate, and tho septic portion is retarded in flow 
to permit of the solids breaking down. When this 
has In'en elfeiled the si'wagi' is introducc'd into a 
liqu<'f\ing tank. AfU'r liipn'faction is completed, 
the liquul is run out and added to tho antiseptic 
portion of the sewage.— J. IT. J. 


Liifuids; Pracess and apparatus for sterilisation or 

pasteurisation of . A, Miilertz, Krederiks- 

lierg, Denmark. Eng. Pat. 132,237, 6.S.19. (Appl. 
19,125/19.'! lilt. Coin-., 31.S.1S. 

The liquid is jia.'^sod upwards through narrow 
vertical lulx's .surrounded by a steain jacket, and 
then downwards through a similar .s('rn\s.of tubes 
provided with a cold-wattT jacket. I'lie exit for the 
liquid is fitted with a eouiiter-jiressure valve which 
may he iso adjusted that the liquid docs not boil 
during tho treatment. — W. P. S. 

Separating liquids. Eng. Pat. 138,655. See I. 
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XX.-OBGANIC PBODOCTS: MEDICINAL | 
SUBSTANCES : ESSENTIAL OILS. | 

Quinine soils; Defection of other alhaloids in . ! 

I. M. Kolthoff. Pharm. Weekblad, 1919, 66, | 
461—469. i 

KerN£r and Wollcr’s inotkud is not sufficiently | 
accurate under all conditions, and has many dis- ! 
advantages. The author has devised a test which j 
is suitable for quinine sulphate but not applicable | 
to other salts. The nitroprusside test is not con- ; 
sidered to be sufficiently sensitive. The most ac- ! 
curate test for all quinine salts is Do Vrij’s chromate | 
testy for the application of which to quinine bisul- j 
phate and quinine a few preparatory details are I 
given. (See also J. Chem. Soc.y 1920, ii., 203.) 

— W. J. W. I 

j 

Arihin; Identity of with harman. E. Spath. 

Monatsh., 1919, 40, 351—359. 

A COMP.ARISON of aribin, its hydrochloride, its 
aurichloride, its chloroplatinate, and its picrato 
showed their identity with harman and its deriva- 
tives. (See further J. Chem. Soc., 1920, i., 327.) I 

-J. K. 


mg dimethyl sulphate to drop into hydroohlorir> 
acid (16® B., sp. gr. 1126) at about 60® 0., or into 
a concentrated solution of sodium chloride at 60®— 
65® C. Similarly methyl bromide may be prepared 
by using hydrobromic acid at 46® — 60® C,, orf pre- 
ferably, a concentrated solution of an alkali 
bromide, slightly acidified with sulphuric acid, at 
30®— 35® C. In all those cases the yield is about 
90% of theory. — W. G. 


Ethylene; Chlorination of in the presence of 

calcium chloride. J. A. Sniythe. Gas. J., 1920 
149, 691—692. 

Ethylene and chlorine react very readily in the 
presence of calcium chloride. A mixed product, 
containing 60 — 60% of ethylene dichloride is ob- 
tained. Much heat is disengaged, and the appara- 
tus should bo cooled during the operation. The 
products are purified by fractionation. The chlori- 
nated product contains, on the average, 50% of 
dichloroethane, 25% of trichloroethone, and 26% of 
higher-boiling products. The calcium chloride 
apparently acts as a catalyst, but its activity may 
be due to the presence of a small amount of iron 
(1 in 60,000 estimated coloriraetrically). — A. G. 


Scabiosin, a new glucoside hydrolysed by emvlsin. j 
E. Bourquelot and M. Bridcl. Comptes rend., i 
1920, 170, 480-491. | 

From the roots of Scabiosa mccisa, L. the authors | 
have isolated, in addition to sucrose, a new | 
glucoside, scabiosin, which on hydrolysis gives i 
dextrose and a yellow substance insoluble in water. ! 

-W. G. I 

Ketones; JReduction of aromatic . W. D. j 

Cohen. Rec. Trav. Chim., 1920, [IV. j, 1, ^43 — I 
279. I 

When benzophenone is reduced in an absolutely | 
neutral medium, e.g., alwolute alcohol, by mean.s 
of sunlight, benzopinacono is the only product | 
formed. The velocity of the reduction is affected i 
by several factors such as the nature and concen- j 
iration of the alcohol, and the amount of active ; 
light. It varies considerably with different j 
aromatic ketones. (See further J. Chem. Soc.. 
Apr., 1920.)-W. G. ' i 

Chloroform; Testing of . Utz. Pharm. Zentr., 

1917, 58, 1—5, , i 

For the detection of decomposition products in i 
chloroform, particularly those due to the action of t 
sunlight, the benzidine test described originally by 
Budde (Geb. Militarsanitatswesen^ No. 65, 1^) is 
useful. A small quantity of benzidine is dissolved 
in 10 c.c. of the sample. With pure chloroform 
tee solution does not exhibit any change when kept 
in the dark for 24 hours; if ctiloral is present, a 
faint pink coloration is obtained, and this shows a 
bluish tint after some time. Chloroform contain- 1 
ing phosgene, hydrochloric acid, or chlorine at once ' 
yields a turbid solution, and a precipitate may form 
if the amount of these impurities is large — W. P, 8. 

Acids' Preparation of aliphatic by catalytic 

oxidation of primary alcohols. A. Mailhe and 
F. de Godon. Comptes rend., 1920, 170, 517—619. ; 
The vapours of primary aliphatic alcohols readily | 
undergo oxidation when passed over finely-divided 
copper .at 260®— 270® C. From 100 c.<;. of ethyl ' 
alcohol the highest yield of acetic acid wa.s 18* 18 i 
grma., together with 12 c.c. of acetaldehyde.— W. G. | 

Methyl chl&ride and bromide; Preparation of j 

from dimethyl sulphate. C. Boulin and L, J. 
Simon. Comptes rend., 1920, 170, 69^—597. | 

Mbthtl chloride may readily be prepared by allow- 


Chromates ; Photo-oxidation of organic compounds 

by . J. Plotnikow. Z. wiss. Phot., 1919, 19, 

40—56. 

Ethyl alcohol is oxidised by ammonium chromate 
and bichromate in the presence of light of wave 
length A 436/1/1 according to a linear equation. 
The velocity constant is proportional to the alcohol 
concentration, and approaches a maximum with 
increasing salt concentration. The temperature 
coefficient of tho reaction is 1‘02. (See also J. 
Chem. Soc., Apr., 1920.)— J. F. S. 

Catechol. Eisner. See III. 

Titration of mixed acids. Kolthoff. XXIII. 

Patents. 

Acetone; Process of manufacturing . H. W. 

Matheson, Shawinigan Falls, Canada. Eng. Pat. 
138,679, 23.1.19. (Appl. 1729/19.) 

Acetic acid vapour is passed through a metal tube 
heated to 375® — 525° C., and filled with metal balls 
coated with a catalyst, e.g., a mixture of 75 to 95% 
of lime and 25 to 5% of mugnesia, or the oxide, 
hydroxide, carbonate, or acetate of any metals the 
acetatce of which are converted to acetone on heat- 
ing. The greater part of the acetone produced is 
condensed by passing tho escaping gases through a 
water-cooled condenser, and tho last traces are 
recovered by scrubbing the residual gases with 
water.— L. A. C. 

Ether; Process for purifying . C. Claessen, 

Berlin. Ger. Pat. 298,822, 28.11.15. 

Ether of sufficient purity for use in the gclatinisu- 
tion of nitrwellulosc, even if it has been prepared 
from denatured alcoliol, is obtained by treating the 
crude product containing aldehydes with solid 
alkali hydroxides, with subsequent separation of 
the product from tho hydroxides and aldehyde- 
resin.- L. A. C. 

Sterile virus for medicinal use - Production of •— — . 
Quarziampen Ges.m.b.H., Hanau. Ger. Pat. 

314,859, 24.2.14. 

Radiations from chemically active sources, e.g., 
ultra-violet rays, are allowed to fall upon vaccine 
suspensions long enough to destroy harmful 
bacteria. The virus has a greater resistance to the 
bactericidal action of the rays, and its activity i« 
reduced to a negligible extent only, — H. J. H. 
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Lecithin; ProciiS for jMnfying . C. P. Hilde- 

brandt, Hamburg. Qer. Pat. 316,941, 31.12.15. 

CiiuDB lecithin is diftBolved in water or other solvent 
and Bufficient dilute mineral or organic acid ii 
added to precipitate tbe lecithin without saponifica- 
Uon ot the same, i.c., the acid concentration must 
be leas than ]/,. Impurities and adulterante re- 
main in solution and the product may bo further 
punfaed by repeating the proces8.— L. A. C. 

Foimaldehyde, methyl alcohol, methyl formate 

and acetone; Production of by dry distillal 

twn {ornate, ^ K Hofmann, Charlottenburg. 

^ 24.1.17, and (b) 316,21?, 

(a) Basic compounds formed during tho low 
temperature dry distillation of formates, e.a., zinc 
formate, which hinder the production of forraaldc- 
hydo, methyl alcohol, methyl formate, and acetone, 
and promote the formation of undesired compounds, 
are neutralised by the continuous or intermittent 
^^dition of formic acid during the distillation. 

(b) The production of formaldehyde etc. by tho 
dry distillation of formates is increased by the pres- 

of foobly acid compounds such as zinc or iron 
sulphate, pr(xnpitated silica, and zinc, iron, or 
stannic phosphate, and the decomposition takes 
place at a lower temrierature. Whereas calcium 
and zinc formate yield respectively 17% and 30%, 
a mixture of 2'5 parts of zinc sulphate and calcium 
formate yields 5(J% of a mixture of formaldehyde 
and methyl alcohol in accordance with the equa- 
tions : —2t:H A - CH,0|- CO, +HX) and 3CHA = 
CH3OH -h2C()a bH,0, and the decomposition is 
effected at^2r)0®— 280° C. instt'ad of about 100° C. 
higher. Excess of zinc sulphate, iron or acid 
stannic phosphate increases the yield of formalde- 
hyde; precipitated silica promotes the production 
of methyl alcohol at the expense of formaldehyde. 

—L. A. C. 

Arsenical compounds ; Aromatic . Rockefeller 

Institute for Medical Research, Assignees of 
W. A. Jacobs, W. H. Brown, M. Ifeidcllierger, 
and L. Pearce, New York. Eng, Pat. 122,819, 

21.10.18. (Appl. 17,172/18.) Int. Conv., 

28.1.18. Addition to 120,385 (U.S. Pat. 1,280,123; 
this J,, 1919, 268 a). 

8ee U.8. Pat 1 ,280,127 of 1918 ; this J., 1919, 268 a. 

Aldehyde^ Mitnufacture of . A. I. Appel- 

bauin, T^renton, N.J., U.S.A. Eng. Pat. 138,999, 

19.2.19. (Appl. 4163/19.) 

See U.S. Pat. 1,302,273 of 1919; this J., 1919, 877 a. 

Tobacco; Process for improving . K. Erslev, 

Nijmegen, Netherlands. U!S. Pat. 1,331, 33l! 

17.2.20. Appl., 3.1.19. 

See Eng. Pat. 121,698 of 1918; this J., 1919, 963 a. 

Terpenes etc. from defecation sludge. Cor Pat. 
316,503. See Hu. 

Side-chain oxidation. U.S. Pat. 1,332,028. See III. 

Vurifying substances by sublimation. Ger. Pat. 
315,958. See III. 


XXI.-PH0T(KiRAPHIC MATERIALS AND 
PROCESSES. 

1 Photographic] sensitometer; New non-intermittent 

, L. A. Jones. Phot. J., 1920, 60. 80-98. 

Two instrumenU of the <;:ontinuous exposure, 
variable time type are deecribod. In the second 


moves quickly iut discout^Lf ratchet, 

i timing mechanism, wh\ch 
cinema him, moved it the solenoid, a 

> governed electric moler t W » 

ol collinear aix,rW ,1,4,.,? 

' >l>8laiice» eorresponding 'with'tW 7"''’ “''“‘''‘O'’ “t 

: required; tbe distanc, s n- , ^ exiiosure ratios 

; Jf ver reste on the film in line with XJ tmeratina 
j apertures, into which successively it drops as the 

electric contact 

' 1 ? \ tho current oi^rating tho solenoid is 

I lompletod when tho lever drops. Other perfora- 
I tions etc. are arranged so that tho depression of 
, 4I contact switch start.s tho whole apparatus, which 
I continues in operation until the exposure is finished 
, and IS then automatically cut off. A number of ox- 
! posuro machines may connected at a central 
I station with corresponding timing mechanisms 
j operated by the same motor. Tables are given 
I showing the timing mwhanism to bo satisfactory 
I when tested against a chronograph and showing 
; the speed and gamma obtained for a photographic 
I plate to bo independent of the absolute exposure, 
not variable with it as is the case with intermittent 
I exposure machines. — B. V. S. 

[^Lighi] filters; Ultra-violet transparent , A. 

Mietlio and E. Stonger. Z. wiss. Phot., 1919. 

' 19, 57—68. 

; Tartrazine in solutions 1:1000—1:20,000 shows a 
maximum transparency from JlOO 308/x/i in tho 
: most concentrated solution to 280— 391/ti/i in the 
I mast dilute. Filter Yellow in tho same concentra- 
I tions has a maximum transparency 296 — .308fi/i with 
I tho most concentrated solutions, which increases to 
1 270 — 5(Kh</i with tho most dilute. Martius’ Yellow 
in 1:1000 solution is transparent for wave lengths 
321 — 330/1/* and in 1:20000 solution for 29&— 371/1/1. 
Nitrosodimothylaniline is transparent in 1:90(X)0 
solution over the range 299 — 365/*, u. Fluorescein in- 
crease's in transparency down to 260/i/i with in- 
cre^asing dilution. Eosin in 1:1000 is transparent, 
368 — ^390/1/1, and in 1:10000, 271 — 470/i/i. The quartz 
silver mirror is transparent over the range 308 — 
330/1/1 with a 2 seconds exposure of an iron-carl)on 
arc, whilst with 610 seconds exposure tho trans- 
parency is over tho range 302 — 388/i/i. — J. F. S. 

[Photographic'] development under tropical condi- 
tions, A. J. Agnew. Phot. J., 1920, 60, 120-122. 
The sensitive film, before development, is treated 
in a hardening .solution containing formalin and a 
suitable .salt (Eng. Pat. 128,377; this J., 1919, 
602 a). Tho most useful .salts are sodium acetate, 
borate, bicarbonate, chromate, citrate, oxalate, 
phosphate, sulphate, and tartrate ; potassium and 
inagne^siuin .salts are not quite so effective, and am- 
monium salts are not generally suitable because of 
tho possibility of the liberation of ammonia in de- 
velopment. Tho hardening process also reduces tho 
rate, of development and the tendency to fog, so that 
devolopment is easier of control than is otherwise 
tho C41SO at high temperature.s. Subsequent in- 
teuisifi* al'on and reduction prooesse.s are not inter- 
fered with. Th^rc has not been notic’cd any ten- 
dency to separation of the film from the glass after 
drying. No reticulation is pnxluccd, after tho 
hardening process, by cxmsiderablo variatiop in the 
teinperaturos of dovoloiior, fixing bath, and wash- 
ing waters. — B. V. S. 

Dye impression [photographic] printing process. 

F. W. Donisthorpo. Phot. J., 1920, 60, 119. 

A NBOATIVB, on paper, glass, or other suitable sup- 
port, is treated in a special preparing bath for 
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about 10 min., rinsed, and then treated with a dyo 
solution for 3—10 min,, according to the exposure 
and development of the negative, a longer iinmer- 
eion being required for over-development or over- 
exposure. After rinsing the dyed negative it is 
ready for the production of positives, in the colour 
of the dyo used, by pressing on to it dam^) gelatin- 
coated or baryta-coated paper, contact tor about 
1 min. being requisite. After taking off, the print 
merely requires quick drying.— B. V. S. 

Patent. 

Coloured 'pliotoijraphir. iminjes and method of pro- 
ducinu the name. J. M. Blaney, Verona, N.J., 
Assignor to Pri/ma, Ine. U.S. Pat. 1,331,092, 
17.2.20. Appl., 22.5.18. 

By treatment of a silver image with a .solution of a 
suiiablo tin salt an insoluble tin compound is do- 
p(xsited on tlio image and this is then coloured by 
treatment with a dyo solution. — B. V. S. 


XXIL-EXPLOSIVES: MATCHES. 

Dnjinn explosives in a tunnel dryer, and recovery ! 
of the solvents, G. AVeissenlM'rger. Z. ges, 
Schicss- u. Sprengstoifw., 1920, 15, 3;]— 36. , 

The apparatus described consists of a tunnel 
having a separate compartment at each end with i 
inner and outer d<.K>rs, and serving as interincdiato ' 
chambers for admitting or di.se]iargiug bogeys con- 
taining the explortivo witliout loss of vaiK)iir or lieat 
the main tunnel. By jr.eans of a fan, air is 
circulated through the tunnel in an opposite direc- 
tion to the passage of tlie explosive, the air being 
heated lieforc entering the tunnel, and after leav- 
ing the tunnel pas.sing sncces>ivcly through a pre- 
cooler and two final coolers; the cooU'd air from 
the latti’r is utilised as a cooling agent for the 
ire-cooler and, at the .same time, undergoes a pre- 
irninary heating before returning to the heater 
.and tunnel. In the linal cooler.s, the temjx^raturo 
is lowered to C., and by this means the air 

is completely freed from moisture and volatile 
solvent and ac(|uires a high drying capacity. To 
condense the volatile solvents from the mist in tlie 
<.<KjIcrs, the air slmuld be i)asse<i tliroiigh a centri- 
fuge. Risk of fire from static charges of electricity 
may be prevented by earthing the machine, .Means 
are provided for drawing samj)les and controlling 
the temperature, and the rate of pa.s.sage of the 
explosive through th<‘ dryer may also bo regulated. 

In comparison witli ordinary air or vacuum 
dryers, the aiq)aratus requires only half the luel 
consumption, j)rovi(ks continuous and more com- 
plete drying and n'covery of solvents, and demands 
little su|K>rvision.— W. J. W. 

it roce/lul'fSe ; C ratnination o/ . A. Schrimpff, 

Z. ges. Scliiess- u. Sprengstolfw., 192U, 15, 17-- 20, 
38—41, 53- ryj. 

For the estimation of ash, ."i grms. is fiaturafed with 
25 c.c. of pure nitric at ifl (sp. gr. ]-i) in a platinum 
dish and evaporated to dryness on a water-hati). 
The residue is heated on an asbcsio.'i ])Iate and 
finally over the naked llame. After cooling it is 
treated W'ith a little water, again evaporatcsl, ami 
ignited*. Foreign matter and unniiraU'd txilluloso 
are determined by treating 5 grins, with 125 e.c. 
of a clear, aqueoue .solution of .so<lium sulphide 
(2(^ grms. in 800 c.c.) in a porcylain di.sh and gently 
boiling for 10 min. The re.sidue is washed with 
water on a dry tared linen filter, previously 
treated with eodium sulphide, hydrochloric acid, 



and water, and dried. The wei^t of the residue 
gives the foreign matter from which the unnitrated 
cellulose is calculated by deducting the ash. Solu- 
bility in ether-alcohol is influenced by factors such 
as the strength of the alcohol and the manner in 
j wdiich the solvents are added. 2 grins, of nitro- 
; cellulose after drying over sulphuric acid in a 
; vacuum desiccator is transferred to a cylinder con- 
i tainiiig about 100 c.c. of ether-alcohol (ether, sp, gr. 

I 0'72, 2 parts; alcohol, 95 — 96%, 1 part), and rinsed 
in w'itli a further 100 c.c. After periodical shaking 
, for 6 hours, the nitrocelluloso is allow^ed to settle, 
and 100 c.c. of the clear liquid is drawn off into a 
i glass dish and evaporated on a water-bath^ till the 
; residue a.ssumes a horny appearance, at which stage 
the drying i.s completed in a steam-oven. For 
' nitrogen estimations the Schullze-Tiemann 
I method is more accurate than the Lunge method. 

Owing to shortage of rubber, a modified apparatus 
I ha.s bwn devi.scd, in which tno connections are dis- 
pensed with. For determination of sulphuric 
I e.sters Piest’s methixl is employed (this J., 1913, 
1087). In the ca.s(» of nitrocellulose derived from 
wood cellulose which contains a considerable 
amount of calcium sulphate and calcium carlwnato, 
it is necessary to estimate these in order to allo- 
cate the correct amount of sulphuric aedd to the 
esters. Stability tests. An outline and discussion 
of various methods are given, but Berginann and 
Junk’s (this J., 1904, 953), which is the ofiicial test, 
is employed by the author. — W. J. \V. 

Explosives; Sensitiveness of to frictional im- 

pact [and new pendulum device for measuring 
same]. 8. P. Howell. U.S. Bureau of Mines, 
Tech. Pu{)er 234, Sept,, 1919. 17 pages. 

For determining the sensitivenoss of explosives 
more uniformly than is possible by the broomstick 
and raw hide mallet tests the Bureau of Mines have 
adopted a pendulum friction device. This com- 
prises a .smooth-faced steel anvil, 8’3 cm.x30'5 cm., 
with three groi:>ves for holding the explosive, and u 
stei'l shoe faml with hardwo<xl fibre, 8’3 em. wide, 
the face having a radius of curvature of 26’7 cm. 
This siuK^ swings in a radius of 2 in. from a height of 
15 m. and i.s weighted with an additional 20 Kilos. 
For more severe tests a steel shoe without wood fibre 
is u.sed. 7 grms. of explosive is taken for test, and 
ten trials aro made, the anvil and shoe being 
thoroughly cleaned after each trial. Tests are car- 
riiMl out at 1 — 30^ C. Oh.s< rvations are made aa 
to complete or partial oxjjlo.sion, burning, and 
eraekling. ,\ii explosive is considered safe if it 
fails to give more than an almost indistingui.shablo 
local crackling, Im rease of teuqx'rature failed to 
give di.scrimination l)etwfX‘n various explosives. 
With the stwl shoe; it was found that nitroglytxu in- 
dvnamiP^s and gelatin-dynamite.s are more eensi- 
tive than M.'k k blasting powders, bla.sting gelatin, 
ammonia dynamites, and (xplosives containing 
organic^ nitrates other than nitroglycerin. Trini- 
traniliiie, P‘tryl, 50/50 amatol, ami 60/40 sodatol 
have a higher .sensitiveness than trinitrotoluene, 
picric acid, ammonium f)ifTato, 85/15 and 80/20 
amatol, and 80/20 sinlatol. Potassium chlorate ex- 
I)l(>sives ar(' extremely sensitive hut can Ik> made 
Huflieiently i luscmsitivo by addition of mineral or 
v<‘g<‘tahle. oils, or iirornatic nitro-coinpounds. The 
pn-sonet^ of py rip'.s-hearing coal gr(!atly increases the 
sensitiveness of chlorato cxplo.siv<'s; oven tlm 
friction of a copper lux-dhi caused ignition in some 

cn.M-H.— W. J. W. 

Trimefhyleneglyrol; Determination of in dis- 

Idled {dynamite) glycerin and first runnings. 
C. A. Kojahn. Z. anal. (!hem., 1919, 58, 433 — '142. 
The .sp. gr, of glycerin (]'26.53 at 15°/15° C.) is 
lowered by the presence of trimothyleneglycol (sp- 
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pr. V0573) or water, or both. If the water content 
w known the amount of tlie glycol present may be 
calculated from the sp. gr. The water is determined 
by drying 2 grins, of the sample on asbestos under 
redact pressure over phosphorus {lentoxide; the 
drying should not be prolonged for moro than 48 
hours, as tho glycol is slightly volatile. Graphs 
and tables are given showing the percentages of tho 
glycol present in glycerin samples of varying sp. gr. 
and water content. — "W. P. S. 


Jjiquid air: Production and use of for blasting. | 

H. Diedcricha. Stahl u. Eisen, 1920, 40 , 52—50. j 
Liquid air containing about 85% of oxygen is now j 
used to a considerable extent for blasting purposes i 
in non-fiery mines. With the use of suitable fillers i 
capable of absorbing 31 to 4 times their weight of ! 
liquid air, it is possible to lire simultaneously 10 to j 
12 35-min. cartridges and a still greater numlH‘r 1 
of cartridges of larger diameter, 'the cartridges in | 
their simidest form consist of paper or fabric con- ; 
taincr.s filled with cork-carbon, cork-powder, soot, i 
etc. They are immersed in th(5 liquid air shortly i 
iKdore use and become saturated in 5 to 10 mins. | 
They have a useful “ life* ” aftf'.r removal from tho j 
hath of 8 to 12 mins. Firing is elfected by fuse, 
direct or in conjunction with a detonator cap, and 
also oUxdrically. The liquid air is transported in 
10-litro containers, made of special glass or porce- 
lain, packed in outer w<x)d or iron vesstds. — T. St. 

Coal mines; da nnahjtical method for detecting 

blnwn-oiit shuts in . G. F. Hutchison and J. 

Barab. IJ.S. Bureau of Mines. Tech. Paper, 
210, Oct., 1919. IS pages, 

Chemical tests made on .scrapings from a shoHiolo 
in a coal mine, after a blown-out shot, in compari- 
■son with te.sts made on a normal sample of the same 
coal, enable conclusions to bo drawn regarding tho 
nature of the explosive fired and whether tho ex- 
])iosive detonated completely or not. Results are 
given of the pnxlucts forUKKl under known eondi- 
tions and examples of diHliietions drawn from re- 
sults in unknown cases. — T. St. 
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liijuids; /IpparntMj jor the extraction oj . K. 

Brauer and E. W. Eljoit. Chem.-Zeit., 1920, 44, 
214. 

The apparatus is Hiniilar in shape to a Soxhlet ex- 
tractor, and ia inkmded for tho extraction of a 
liquid with a solvent of higher sp. gr. ; in place of 
tho u.sual siphon ia a narrow tul^-. exUniding up- 
wards from the bottom of tlio cylinder and entering 
the side tube, up which the vapour of the solvcmt 
passes. When tho solvent has collected under tho 
liquid to a height level with tho point at which tho 
narrow tube cntcra the side IuIk', it (tho solvent) 
Hows hack gradually into the extraction flask. A 
tap is provided lictween the cylinder and stem of 
tho apparatus for the purpose of drawing off tho 
portion of the solvent whicli remains in the appara- 
tus when the extraction is completed. — W. P. 8. 

Filtration through filter-paper ; Accelerated . 

G. Brnhns. Cbcm.-Zeit., 1920, 44, 207. 

The rate of flow through a simple folded filku’-paper 
may Ix^ iiKTcnsed by turning back the hx)se end of 
the threx}-fold layer so that it projectsS into the 
funnel like a tongue. — W. P. 8. 

Precipiiatfs ; Machine for irastiing . E, Sinkin- 

s<jn. Analy.st, 1920, 45, 91--97. 

A JUNO at one end of a counterpoi.sed rocking arm 
; su{>ports the funnel containing the precipitate to bo 
washed; tho wash water is admitted to tho funnel 
through a rotating jot, and when a predetermined 
weight of water has eollectcd in the funnel tho 
' rocking arm falls. This movement operates a com- 
mutator conneeU'd with a motor which controls a 
valve on Ibo wjitcT supply and tlio latter is cut off; 
when tho water has flowtsi from tho funnel the 
rocking arm risos, the motor is reversed and the 
valve oiK'iK'd so that water is again admitted to tho 
funnol. Thevso opiTations proceed automatically as 
long as current i« supplied to tho motor.— W. P, 8. 

Platinum wire; Cheap suhstHuie for for flame 

tests. A. Eluiughaus. Contr. Min., 1919, 192. 



Mercury fulminate; Theories regarding the grey 

and white varieties of . A. Langhans. Z. 

gos. Scliios>- u. Sprengstoffw., 1920, 15, 7—9, 

2:1—21. 

Patents. 

Octonit ro ethyl enedi ph e n yhl ia m i ne; P re pa ra t io n of 
— Farhw. vorm, Meister Luciu.s, uml Briin- 
ing, Hochst. Ger. Pat. ;l()0,082, 2.(3. 15. 

OcTOMTROKTIlYLENE.DIFHENyLDIAMTNE, a llighly-son- 

sitivo explosive having tho constitution 
X(N(),)-(CUj)/N(N(L)C,H.(N(h),, is prepared by 
t)i(' action of strong nitric acid on 2.‘1.2'.4'-tetra- 
lutrwihyleiUMliphenyldiamino or on 2.4.G.2M.'G'- 
hexanitnMdhyleriodiphenyldiamine, TIjo product is 
practically insoluhh' in organic solvents, hut crystal- 
lise.s from eon(^<'ntrated nitric add in <*olourloss 
rhombic prisms of m. pt. 213^ C. (deeomp.).^ 

irorul cellulose and cotton; ProiJuction of material 

for nitration from . C. Glaessen, Berlin. 

Ger. Pat. :«K),814, 18 7.15. 

Wood (M'lluloso and ('otton are mixtsl together witb 
water to a thick pulp, drietl, and further mixed. 
Tho bleaching may preevde or follow the wet mixing. 
In thi.s way <xiual parts or the materials can bo 
mixed and nitrated together bo ns to yield a colu>aion 
dissolving to a clear liquid and A>qH«l m ^ability to 
that obtaineil from nitro-oottoii. H. J. H. 


The; platinum wire used for carrying out flame 
tests can simply and cheaply Ix^ replaced by a strip 
of filter paper. To test a .solution, a strip of pure 
filter paper is folded sc'veral times and one end 
dipped in the solution, '['his end is then held in 
th(* o'iUt flame of a Bunsen burner. If an iiisoluhlo 
salt is to 1x3 tested th<' strip is first dipped in dilute 
}iydro< hlorie acid and a little of the salt is then 
sprinkled on the damp end. In either case a good, 
pure flam(3 coloration is obtained, which lasts as 
long as the paper is prevented from burning by tho 
moisture or the .salt. A lasting, monochromatiu 
flame ran Iw obtaiiunl by dipping one end of a 
strip of paper in a ve.s.sel containing the dissolver! 
salt, the other end iHu'ng held in the Bunsen flame. . 
Tlie pap<'r is prevented from burning by a crust of 
salt which siKin forms. — E. H. R. 

Halogens; Citpper flame test for in air. A. B. 

l.ainh. R. W. Carleton, W. S. Hughes, and L. W. 
Nichols. J. Amer. Chem. Soc- , 192ih 4*. 78 --84. 
O.NK part of halogen (free or combined) in 100 
million parts ot' air may ho ilet<Hted atul approxi- 
matoly estimaU'd by allowing tlio air to pass over a 
' roll of lino copper gauy.e lieaied to iru ipii nt. rc'diicss, 
and afterwards sharply heating the coil m a hot 
eolourle.ss flame and observing the green Hame pro- 
' dueed. The quantitative determination is made by 
‘ measurinR Ih.- quantity of air aluch n.ast pass over 
! tho coil in onior that a sroen (lamo may jw pro- 
(lueod whe ntho coil is subsoquoiitly sha^y 
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Methyl orange; Effect of a change in temperature 

on the colour changes of and on the accuracy 

of titrations. H. T. Tizard and J. R. H. Whieton. 
Chem. Soc. Trans., 1920, 117 , 150 — 156. i 

The depth of colour of methyl orange in solutions of I 
varying acidity within the limits of sensitiveness 
(hydrion concentration 10“‘-10"*) was determined 
at three diflFerent temperatures by means of a 
modified Donnan colorimeter, and from the results 
the following values for the dissociation constant of 
the indicator were obtained; 10° C., K- 2*1x10* ; 
25® C., K=3*8xl0-*; 40® 0., K=5*5xl0*. It is 
shown from these results that the concentration of 
hydrion necessary to produce any definite depth of 
colour is doubkxl by raising the temi)erature from ; 
15® to 40° C., and consequently for the quantitative | 
determination of hydrions in a solution bj^ the j 
methyl orange method it is essential to maintain a 
constant temperature. The effect of a change in i 
temperature on the accuracy of an ordinary titra- ; 
tion is, however, very slight, since, for example, , 
the increase in concentration of hydrogen ions | 
with increased temperature in a solution of a : 
salt of a weak base and a strong acid tends to cancel j 
the effect of the increased dissociation of the methyl ; 
orange. — G. F. M. | 

Indicators; Sodium alizarinsulphonate and other \ 

. Mestrezat. J. Pharm. Chim., 1920, 21, : 

185—192. 

As compared with certain other indicators (phenol- 
phthidein, methyl orange, litmus, laemoid, Porrier’s . 
Blue, etc ) sodium alizarinsulphonate has the ad- : 
vantage that it may be used for the titration of ; 
ammonia and phosphoric acid in addition to being j 
a sensitive indicator for strong acids and alkali 
hydroxides. It cannot, however, be used for the 
titration of carbonates. Commercial sodium ali- 
zarinsulphonate is always alkaline in reactiem and 
needs to be neutralised with sulphuric acid before 
use as an indicator. — W. P. S. 

Acids; Titration of mixed hy conductivity 

methods. I. M. Kolthoff. Rec. Trav. Chim., 
1920 [IV.] 1, 280—302. 

The author’s results confirm the work of Meerburg 
(this J., 1919, 880 .\). Jt is not possible to estimate 
lactic acid in gastric juice by the conductivity titra- 
tion method, but the method is applicable to the 
estimation of the total acidity of the juice. It is 
possible by this method to estimate, with a very fair 
degree of accuracy either small amounts of weak 
acid.s, such as acetic dcid, mixed with larger 
amounts of strong acids, such as hydrochloric acid, 
or vice versa. The method is thus applicable to the 
estimation of mineral acids in vinegar, particularly 
when the amount present exceeds 1% calculated as 
hydrochloric acid. Weak bases may similarly be 
estimated in the presence of strong ba.see by the con- 
ductivity titration method. — W, G. 

Ammonia; Distillation of . B S. Davisson. 

* J. Ind. Eng. Chem., 1920, 12, 176 -177. 

The use of the scrubbing device of blm k tin with tin ; 
condenser (this J., 1919, 41.‘1 a) is recommended for 
the distillation of ammonia in the determination of : 
nitric nitrogen by the method previously described 
(this J., 1919, 332 a). For the distillation of am- 
nronia in KjeldahPs piethod the solution is slowly 
distilled in this apparatus for 20 min.s., alxmt 80 c.c. 
of distillate being collected. The condenser is then 
drained, the distillation continued more rapidly for 
15 mins., ‘the receiver then removed, covered to pre- 
vent absorption of carbon dioxide, and the liquid 
cooled and titrated. Under these conditions the 
last traces of ammonia are removed from the con- ' 
denwr, whilst the volume of solution in the re- j 
eeiving ffask is kept small (to prevent hydrolysis of j 


the indicator salt), and that of the solution in the 
distilling flask is not reduced. — C. A. M. 

Mercury- Determination of by Gliickmann^s 

method. A. Abelmann. Z. anal. Chem., 1919, 
58. 443—445. 

Glookm n's method (see Peters, this J., 19()0^ 931) 
yields unrcliablo results owing to the solubility of 
mercury oxalate and the tendency to the formation 
of basic salts. This may be prevented by acidifying 
the mercury solution with 2 — 3 c.c. of 5N nitric 
acid, using "a largo excess of oxalic acid for the pre- 
cipitation, and adding 50 c.c. of saturated potas- 
sium nitrate solution lieforo the excess of oxalic acid 
is titrated with permanganate solution. The potas- 
sium nitrate solution should bo tested previously 
with permanganate to ensure the absence of re- 
ducing substances. — W. P. 8. 

Zirconium and titanium; Separation of as 

j)hosphates. J. Brown and H. T. Madden. J. 
Amer. Chem. Soc., 1920, 42, 36—39. 

A SOLUTION of zirconium and titanium sulphates 
containing 1 — 2% by vol. of sulphuric acid is 
treated with an cxcass of hydrogen peroxide and 
then with an excess of di-sodium or di-ammonium 
phosphate and the mixture allowed te stand over- 
night. The zirconium phosphate is filtered off and 
washed with water containing a few drops of sul- 
phuric acid and a little hydrogen peroxide. If the 
precipitate is coloured yellow by titanium it is fused 
with sodium carbonate, extracted with water, and 
ro-dissolved by fusing with potassium bisulphate 
and then treating with dilute sulphuric acid. The 
zirconium is then re-precipitated os above. The 
phosphate i.s converted into oxide hy fusing with 
sodium carbonate, extracting with water, dissolving 
the residue in hydrochloric acid, and precipitating 
I with ammonia. The precipitete is washed, dried, 

I ignited, and weighed as the dioxide. The combined 
! filtrates from the zirconium precipitation are 
' boiled to decompose hydrogen peroxide and the 
acidity mljustea so that the sulphuric acid 
amounts to 2% by vol. An exce.ss of di-sodium or 
: di-ammonium pho.sphato is added, the mixturo 
allowed to stand for an hour and filtered. Tho 
titanium phosphate i.s washed, converted into 
dioxide, a.s in tho case of zirconium, and wcightnl. 

— J. F. 8. 

Cuprous chloride; Preparation of a hydrochloric 

acid solution of for use in gas analysis. F. C. 

Krauskopf and L. H. Purdy. J, Ind. Eng. 
Chem., 1920, 12, 158 — 161. 

CoMi’AKATivE tcsts showod that the efficiency of 
cuprous chloride solution for the absorption of 
carbon monoxide is not deleteriously affect^ by tho 
presence of relatively large amounts of stannous 
and stannic chlorides. A satisfactory reagent is ob- 
tained by reducing cupric chloride in acid solution 
by means of stannous chloride, and if a small excess 
of stannous chloride is used tho solution may be ex- 
poj^^d to air during tran.sforenne from one vessel to 
another without tho cuprous chloride becoming axi- 
dised. Further, the solution may be renewed^ after 
saturation with carbon monoxide, by heating to 
60® — 70® C. to drive off the gas, a few drops of con- 
centrated stannous chloride solution being added to 
correct any oxidation which imght occur. — S. 8. A. 

Carbon dioxide, oxygen and combustible gases; 

Estimation of hy Krogh's method of micro- 

analysis. H. 0. Schmit-Jensen. Biochem. J., 
1920, 14, 4—24. 

Kitoon’g method of gas analysis may bo used to 
estimate hydrogen and carbon monoxide in very 
small gas samples. Hydrogen is absorbed bv a 
solution of 0*66 grm. of colloidal palladium and 0*42 



Ql. X2UIL--^ALTSI8. 


317 a 


▼oLXXXlXHlfo.8.] 


grm, of sodium piorate in 20 grms. of water, and 
carbon monoxide by an acid solution of cuprous 
chloride. a modiiioation of Krogh’s apparatus 
carbon dioxide and oxygen may be estimated by 
absorption, hydrogen and methane by combustion, 
carbon monoxide either by absorption or com- 
bustion, and nitrogen by diflFercnoc. The frac- 
tional combustion of hydrogen and methane is also 

{ jossible if the bubble of gas has a volume of at 
east 80 cub. mm. The error in the readings is 
about 0‘1 cub. mm. (See also J. Cliem. Soc., April, 
1920.)— J. F. 8. 

Oxygen; Determination of by the copper- 

ammonia-ammonium chloride reagent. W. L. 
Badger. J Ind. Chem., 1920, 12, 161—164. 
Hrmpel’s method for the absorption of oxygen by 
means of metallic copper spirals covered with a 
solution containing equal parts of saturated am- 
monium carbonate solution and ammonia of sp. gr. 
0'90, was the basis for a series of experiments in 
which varying strengths of ammonia and am- 
monium salts other than the carbonate were used. 
The best results were obtained with a mixture of 
one part of concentrated ammonia (sp. gr. 0*9) and 
one of water saturated with ammonium chloride, 
the specific absorption (this J., 1915, 853) of this 
mixture being 65 — 60 vols. This reagent is cleaner 
and has a longer life than pyrogallato; unlike pho.s- 
phorus, it is unaffected by catalysts, and it is 
readily prepared and is active at almost any tem- 
perature. On the other hand, it cannot bo used for 
mixtures containing carbon monoxide or acetylene, 
and when fresh it is liable to leave measurable 
amounts of ammonia in the gas. — 8. 8. A. 

Zinc; Determination of in organic materials 

{urine, fa ces, foods, etc.) and remarks on the zinc 
content of reagents and apparatus. A. Weitzel. 
Arb<fe Reichs-Oesundh.-Amt, 1919, 51, 476 — 493. 
Chem. Zentr., 1920, 91, II., 5-0. 

Two methods of determining zinc in organic 
materials are described. In the first the material 
is incinerated, the residue dissolved in acid, the i 
solution treat^ with hydrogen sulphide, and the 
filtrate prccipitattxl with potassium ferrocyanide. 
The precipitate is filtered off, washed, dissolved in 
concentrated sulphuric acid, and the filtrate treated I 
in the usual wav with ammonium sulphide to pre- I 
cipitat© zinc sulphido. The latter is dissolved in ; 
hydrochloric ic id and again precipitated aa sul- i 
phide from an acetic acid solution. After solution j 
of the procipitaUi in hydrochloric acid tho liquid is j 
treated with caustic soda and tho precipitate | 
ignited and weighed as zinc oxide. In the second ' 
Tiiothod the acid filtrate from the first hydrogen ' 
sulphide treatment is oxidised with nitric acid, and ; 
the iron precipitated as basic acetate, together with * 
.iriy nhoephato present. The precipitate is re- 
(iissolvcd and rc-precipitatod two or more times ; 
until no further zinc can bo detected in the filtrate. | 
From the combined filtrates the zinc is precipitated ! 
with hydrogen sulphide, and tho zinc sulphide is i 
'nnverted into, and weighed as, oxide, as in tho ! 
first methwi. While both methods give e<pially | 
Jircurate results, the second is preferable, as it uses 
smaller quantitus^ of reagents and may be carried 
cut in a shorter time. The author lays stress on 
Die danger of contamination with zinc from the use 
(if Jena glassware in tho analysis. — A. R. P. 

Ammonium molybdate; Recovery of from phos- 

phoric acid determinations. H. Neuhauer and K. 
Wolfert.s. Z. anal. Chem., 1919, 5S, 44.5-448. 
liiE mix€^ filtrates, precipitates, etc., are ncutral- 
is<d partially with ammonia, tho molybdic acid is 
precipitated at 80° C. with sodium phosphate, and 
tho yellow precipitate is collected, washed^ and 
ilried. Four kilo.s. of the dry yellow powder is dis- 


solved in 6 litres of water and 4 litres of ammonia 
(sp. gr. 0*91), and a solution of 500 grms. of crys- 
tallised magnesium nitrate is added; the total 
volume should bo not less than 11 litres. The am- 
monium magnesium phosphate is removed by fil- 
tration and the filtrate is concentrated, ammonia 
being added from time to time to prevent dissocia- 
tion and separation of molybdic acid. Crystals of 
ammonium molybdate are removed occasionally 
until the solution has a volume of about 7.50 c.c. 
On cooling, magnesium nitrate separates with the 
ammonium molybdate, but may be removed by 
washing tho crystals of the latter with a small 
quantity of water. Tho ammonium molybdate thus 
obtained is recrystallised, first from very dilute 
ammonia solution and then from water. ^ — W. P. 8. 

I Densities; Jielations between relative , ahso- 

[ lute density, and apparent weight of solutions. 

! O. Cheneaii. Bull. Assoc. Chim. Suer., 1919, 37, 
j 175—181. 

I A TABLE is given to facilitate the conversion of 
specific gravities, determined at 15° C., from one 
ba.sis of reference to another. One column shows 
absolute densities (15° C. in vacuo I C. in vacuo) 
I ranging from 0*7 to 1*8, to five places of decimals, 
i and four parallel columns show the corrections to 
j be add(xl or subtracted to obtain corresponding 
I values referred to any of tho following bases : 15° C. 
I in air/15° C. in air, 15° C. in vacuo 115° 0. in 
I vacuo, 15° C. in vacuo jl5'5 C. in vacuo, and 15° C. 
in air/4° C. in vacuo. — J. H. L. 

Spectrophotometry ; Photo-electric by the null 

method. K. 8. Gibson. XJ.S. Bureau of Stan- 
dards, Scient. Paper 349, Oct. 11, 1919. 28 pages. 

Catechol. Eisner. See 111. 

Mildew resistance of fabrics. Levine and Veitch. 
See V. 

Flax and hemp fibres, Haller. .SVr V. 

Sodium perborate. Trickett. See IHI. 

Portland cement raw mixture. Witt. See IX. 

Saponification values. Pardee and Reid. See 
XU. 

Coconut and palm-kernel oils. Van Kregten. See 
XU. 

Varnishes and boiled oiU. Gardner and Coleman. 
Sec Xlll. 

C(i(fuirJtoucs. Harriets. See XIV. 

Synfhetif caoutchouc. HiibeiUT. See XIV. 
Antimony .sulphide in rubber. Schmitz. See XIV. 
Lime liiiuors. Burton. See XV. 

Ammonia in soil. Matthews. See XVI. 

Milk. Hodgson. See XIXa. 

Cheese. Geakc. 'See XIXa. 

Quinine .salts. Kolthoff. SfcXX. 

Chloroform. Utz. Sec XX. 

T rimet hyleneghjcol in glycerin. Hoiahn. ^'eeXXII. 
Nitrocellulose. Schrimpff. See XXII. 
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Blown-out shots in coal-mines. Hutchison and 
Barab. See XXIL 

Patents. 

Water vapour; Method of and apjyaratiis for de- 
tecting or either of the gaseous components 

thereof. 11. E. F. Goold-Adams and W. 11. Bous- 
licld, London, and G. W. Todd, Newcastlc-on- 
Tyno. Eng. Pat. L‘37,547, 28.9.17. (Appl. 
14,030/17.) 

The gases siispoct-od of containing water vapour, 
or either oxygen or hydrogen (which must first be 
converted into water by passing over a suitable 
catalyst) arc passed over a salt such as an alkali 
chloride or nitrate, which is arranged to form part 
of an electric circuit. If the partial pressure of 
the water vapour exceeds the critical hydration 
pressure of the particular salt selected, tho salt 
takes up water and allows a current to pass in the 
circuit, whereby a suitable indication may bo given 
by means of a galvanometer or an ele<‘tric bell 
operated by a relay. The salt is conveniently ' 
placed between a pair of wire gauze electrodes 
through which tho gases are passed. The device is 
particularly applicable in cases whore it is necessary 
to miard against an explosive mixture of oxygen i 
ana hydrogen in gaseous reactions, such as in tho : 
synthetic production of ammonia, in which cases 
a continuous sampling of the mixed gases is securcxl i 
by means of a hv-pass, and a salt is selected, of 
which the hydration pressure is approximately equal i 
to the partial pressure of the apueous vapour corre- 1 
sponding to the percentage of oxygen against w’hich 
a warning is required, — G. F. M. 

Base-mctnl alloys containing chromium and nickel 
for thermocouples. W. C Ue.racus, G.m.b.ll., ; 
Hanau. Ger. Pat. 300,359, 17.6.17. Addition to 
302,452 (this J., 1920, 86a). | 

By the addition of varying proportions of cobalt to 
nickel-cliromium alloys thermocouples pcxssessing 
linear, convex, or com'ave, thermo-electric power 
curves can be constructed. By using alloys con- i 
taining cobalt a couple can be produced having a 
tliernuMdectric power more nearly corresponding to 
that of tho platinum platinum-rhodium couple be- 
tw(‘on 500° C. and 1300° C. than is the case in the 
absence of cobalt. — J. S. G. T. 

[Pllectric'] resistance thermometer. W. C. Heraeus, 
G.m.b.ll., Hanau. G«r. Pat. 316,416, 1.4.1919. 

The resistance element is composed of Iwron. This : 
possesses a temperature coefficient some 10 to 20 
times greater than most metals customarily cm- ' 
ployed. Apparatus used therewith can thereforo be • 
of smaller sensitivitv and consequentlv cheaper ' 

— j. S. G. f. 


Patent List. 

m# giv«n in thin liit nr*, in th* cm* oi Appii<m- 

. 4^*t*^^* tho** oi application, and in th* c**e of 

Cknnp]*te SpecifioaUon* accepted, ihoae of the Official 
Joari^ ui which the acceptance i* announced. Complete 
ppecxficationa thu* advertised u accepted aj* open to 
;B*p«Jtiozi at the Patent Office immediately and to 
opposition within two montiui of the date xiven. 


I.— ‘GENERAL; PLANT; MACHINERY. 

ApPIJCATfON.S. 

Adanm. Conversion of liquids, fluids, and oils. 
9484. Apr. 1. (U.S., 11.4.19.) 

Barrett Co. Controlling temperature reactions. 
9505. Apr. 1. (U.S., 11.6.19.) 


Caspari. Filtering-media and diaphragms re- 
sistant to halogens and corrosive fluids. 10,093. 
Apr. 10. 

Drees and Frischor. Causing giuses and liquids to 
react with one another. 9989. Apr. 9. (Ger., 
20.10.17.) 

Fuller Enginet'ring Co. Pulverized fuel furnaces. 
9123. Mar. 29. (U.S., 1.7.19.) 

llenshaw, Whittcll, and Holmes and Co. Appa- 
ratus for bringing liquids and gases into intimate 
contact. 9432. Apr. 1. 

Lambot. Rocking-furnaces. 9297. Mar. 31. 
(Fr., 3.4.19.) 

Lambot, Oil-fired furnaces. 9298. Mar. 31. (Fr., 
3.4.19.) 

Lambot. Rotary hearths for furnaws. 9299. 
Mar. 31. (Fr., 3.4.19.) 

Lewc(Kk and Siderfin, Catalytic processes and 
conta<;t reactions, 9957. Apr. 9. 

Littleton. 9525. See. XVIII. 

Metcalfe. Tunnel kilns or furnaces. 9797. 
Apr. 7. 

Motala. Verkstads Nya Aktiebolag. Furnaces for 
pulvernh'Mt fuel. 9147. Mar. 29. 

Schmiedel. Device for bringing gases or vapours 
and liquids into intimate contact. 9385. Mar. 31. 
(Ger., 11.8.19.) 

Schuler. Grinding and abrading medium for 
tube mills. 9285. Mar. 31. 

Sehuelcr. Centrifugal separators. 9286. Mar. 31. 
vSelden, and Solden Co. Catalysis. 9766. Apr. 7. 
M’ado (Barrett Co.). Catalytic oxidation, 9504. 
Apr. 1. 

CoMl'I.ETF, Sp1':CIFIC.\T10NS Act KrTEl). 

21,470 (1918), Fenton and Vivian. Rotary kilns. 
(140,511.) Apr. 8. 

3904 (1919). Sonsthagon. Means for feeding 
material tluough a rotating cylinder whilst sub- 
jected to roasting, mixing, etc. (140,880.) Apr. 14. 

4276 (1919). Du Pont do Nemours and Co. Appa- 
ratus for iLsc‘ iu ncovering solvents. (123,752.) 
Apr. 8. 

5605 (1910). Benjamin. Tunnel kilns. (140,578.) 
Apr. 8. 

11,042 (1919). Fawcett, Preston, and Co., and 
Taylor. Tubular heating aj>pliances of vacuum 
pans etc. (140,635.) Apr. 8. 

16,383 (1919). I^einart. See XIX. 

26,358 (1919). Norman, and Aluminium Plant 
and V’esRcl C'o. Filter-pr(\sse8. (110,715.) Apr. 8. 

2581 (1920). Alexander (Tnited Filters Corpora- 
tion). Continuous vacuum filters. (141.001.) 
Apr. 14. 


JI.~FUEL; GAS; MINERAL OILS AND 

WAXES; DESTRUCTIVE DISTILLATION; 

HEATING; LIGHTING. 

Ari'Llt ATIONH. 

Adams, 9184. See I. 

Ander.son and Meikle. Apparatus for treating 
riil or tar. 9267. Mar. 31. 

Ih'anl. Quenching hot coke etc. 0314. Mar. 31, 

D(' liaval SeparaUir (’o. I’urifving lubricating- 
oil. 9676. Apr. 6. (U.S., 23.4.19.) 

Jackson. Liquid fuel for internal combustion 
engines. 9818. Apr. 8. 

Complete Speciucations Accepted, 

55 (1919). Broadhead. Manufaeture of ga.s or 
gases. (122,179.) Apr. 14. 

17,805 (1919). Soc. de Fours k CoVq et d’Enter- 
prises Indus. Cok&-ovens etc. (129,994.) Apr. 8. 
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III.— TAR AND TAR PRODUCTS. 

ArPMCATIONS. 

Anderson and Meiklc. 9267. iSV^ II. 

Atack and Clough. Manufacturo of compounds 
of the anthraquinone series. 9305. Mar. 31 . 

Barrett Co. Manufacturo of tar. 9500. Apr.]. 
(U.S., 7.2.20.) 

Complete Speciitcation Accepted. 

17 280(1919). Silberrad. Manufacture of dinitro- 
plionol. (140,955.) Apr. 14. 


IX.—BUILDING MATERIALS. 
Applications, 

Phillips. HoMt-insulnting materials. 9095. Apr. 9. 
Simon. Process for doeolorising vcnc4‘rs of exotic 
wofxls. 9250. Mar. 30. (Fr., 9.4.18.) 

Smilheman. Brick-making process. 91G1. Mar. 30. 

Complete Specii'ication Acckptf.o. 

3170 (1019). Hoaro. Utilising slag as a building 
and other eonstruetionnl material. (110,871.) 
Apr. 11. 


V— FIBRES; TEXTILES; CETJiULOSE; 
PAPER. 

ApI'LICATIONH. 

Clnnzfaden A.-C. Producing very fine artifidal 
threads from cellulose solutions. 9100. Mar. 2.). 

Joeikson (Grdoy-Unklo Engineering Co.). Tube- 
beaters for paper pulp. 9488. Apr. 

Rintoul and others. 10,09/ and 10,098. Sa 

^Wmie (Barrett Co.). Manufacture of fibrous 
material. 9503. Apr. 1. 


Yfj^ACIDS; ALKALIS; SALTS; NON- 
METALLIC ELEMENTS. 

ApI’J.ICATIONS. 

Anderson and Meikle. 9208. See XX. 

H,>oc.«k, niul llolnu'S .nul Co lt.vovcri.if: 
ammonia from ammoniaeal liquor. Olio. Apr. i. 

Clayton. Apparatus for manufacture ol oxypm 
(tompounds of sulphur. 10,0()i. Apr. 9. 

Klencko and Schmiodel. Production of fiulphuric 
ri<;id without i hambers and towers. 9380. Mar. 31. 
(Cer. 8.8.19.) 

Mason. Mctliod of making liisiilpliite of Rodium 
etc. 9821. Apr. 8. 

Phillips. Miiiiufacture of alkali silicatoR. 9991. 

^ Wiklermaii. Procf'se.s and eclls for electrolytic de- 
eoniposilion of alkaline salt.s, 9311, Mar. .11. 

Co M PLF.TE S P Kl' 1 1 T ( at 1 O N .S a r( EI’T ei> . 

5979 (1918). 3'aliani. Catalytic oxidation of 
ammonia. (140,833.) Apr. 14. n a 

17,107 and 19,i:i5 (1918). Calvert. J’^oducUon 
of cyanogen compounds or cyanide. (140,1.4.) 
Apr 8, 

i9,5.'^5 (1918). Hood. Purification of sulphur. 

( 1 10,814.) Apr. 14. 

19,940 (1918) and 13,810 (1919). Chry.slal. Re- 
( ()V('ry of ammonia, (140,505.) Apr, 8. 

21,.T13 (1918). Soc. Indus, de Pntduils Chimiqucs. 
Converting alkali monochromates into hiehromalos. 
(122,172.) Apr. 8. . , r 

11,958 (1919). Norsk lIydro-Elektri.sk kv.aelstof- 
aktieselskah. Sulphuric acid containing nitrogen 
oMtles. (130,900.) Apr. 8. 


VIIT.-C.LASS; CEBAMICS. 

A ITLI (NATION. 

AfiaicL Manufacture of an nbraRivc and re- 
Irac tory material. 9685. Apr. 0. (h r., 9.. .17.) 


X.~METALS; METALLURGY, INCLUDING 
ELECTRl )-M ET A LLURG Y . 

Applications. 

Alexander (Metal and Thermit Corporation). 
Formation of tungsten alloy.s. 96.33. A fir. 0. 

Amalgamated Zinc (de Bavay’s), Ltd. Recovery 
of lead and silver from ores c-te, 91 19. Mar. 29. 
(Australia, 29.3.19.) 

Doan. 9483. Ser. XL 

Electrolytic; Zinc Co, Electrolytic treatment of 
ores containing zinc etc. 9415. Apr. i. (Aus- 
tralia, 4.4.19.) 

Lovelock, and Try and »Son. Electrolytic; deposi- 
timi of iron, and treatment of the deprxsits. 9251. 
Mar. 30. 

Metropolitan-Viekers Electrical Co, Treating 
rnagnotisablo material, 9051. Apr. 0. (TI.S., 

4.4.19.) 

Poar.son and Saunders. Furnace for roasting 
and smelting or<*«. 10,011. Apr. 10. 

Syndicaat EIcctro-Staal, and Yermaes. Manu- 
facture of iron from iron ores. 9250. Mar. 30. 
'Palliot. Mc:‘tallurgical furnacc*.s. 9155. Apr. 1, 

Complete Spec ji radons Accepted. 

10,997 (1918). .Mar.vh, 'I'reatment of metal.s or 
refrac-tory material^, and electric fnrnaces therc'for, 
(140,835.) Apr. 14. 

21,008—21,070 (1918). Hov, Anon, do Cominentry 
Foureliambault et Dccazcville. .Vlloys. (1 10,507— Ik) 
Apr. 8. 

14.989 (1919). 'raintoii/ Boa.'-ting ores or con- 
centrates. (140,913.) Apr. 14. 

10,588 (1919). Sinclair. .Mc'tal-smelting fur- 
nace's. (1 10,948.) Apr. 1 i. 

23,747 (1919). Soc. dc'^ Alliagcs et Bronze^s Forge- 
ahlc.s. Tilting-c-rncihlc or melting-pot furnaces. 
(110.709.) Apr. 7. 


X I . - ELi:CTRO-CHEM I STRV. 


Appmcadons. 

Assicb Electric furnaces. 9080. Apr. 0. (Fr., 
9.8.17.) 

Dean (’omponnd anode for c’lc'c troplntiiig. 
91.S3. Ape. 1. (U.S.. 12,12.17.) 

Electrolytic* Zwie Co. 9115. Ser X. 

Lovoloc*k, and 3’ry and Son. 9‘^U. Si r X. 
Aloore. ElcH'tric furnaces. 99!'7. A]r. !>. 
M'ihierman. 9341. Srr\'ll. 


Complete Specimcadovr Accepted. 

10,997 (1918). Marsh. Srr 

19,388 (1918). Elicson. Elcelric accumulator 

plates. (140,500.) ,, /i -‘“ri i 

4382 (1919). Horns. Elcetroly tic cell. (140, oai.) 

Apr. 8. 
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XU -FATS; OILS; WAXES. 
Applications. 

Borgcn. 0853. See XIX. 

Erslev. Treatment of oil-containing vegetable 
materials. 0,344. Mar. 31. (Holland, 0.4.10.) 

Scott and Whitehead. Extraction of oils from 
vegetable matU'r. 0798. Apr. 7. 

Tseng. Manufacture of soap. 0013. Apr. 9. 

CoMPLKTR SpFCIFI CATION ACCK1*TED. 

21,410 (1018). Engel. Oil-<'xtraction app,a-rntua. 
(140,613.) Apr. 8. 


XV.—LEATHER; BONE; HORN; GLUE. 
Complete Specification Accepted. 

0874 (1010). O’Gorman and Schryver. Manu- 
facture of adhesives, (140,011.) Apr. 14. 


XVI.— SOHiS; FERTILISERS. 

Complete Specification Accepted. 

11,010 (1910). ,Toik\s, and Newell and Co. Ap- 
paratus for the manufacture of superphosphate 
manures. (140,915.) Apr. 14. 


XVIII.— FERMENTATION INDUSTRIES. 

Applications. 

Jarraud. Ageing spirits and alcohol liquors. 
9321. Mar. 31.“ (Fr., 17.4.19.) 

Littleton. Air-pressure filtering apparatus for 
pressing yeast etc. 9525. Apr. 1. 

Scott. Skimming yeast from fermentation vessels 
and Separating fluid therefrom. 9920. Apr. 9. 

Complete Specifications Accepted. 

224 (1919). Pascal. Production of denatured 
alcohol. (140,527.) Apr. 8. 

16,421 (1919). Crossman. Apparatus for mash 
filtration. (140,946.) Apr. 14. 


XIX.— FOODS; WATER PURIFICATION; 

SANITATION, 

Applications. 

Borgon. Making margarine. 0853. Apr. 8. 

Candy. Purification of water. 0808. Apr. 8. 

Forget-Me-Not Floiir.s, Ltd., and Hutchinson. 
Procetifl for ageing Hour. 9242. Mar. 30. 

Jones, Watson, and Woovllands, Ltd. Manufac- 
ture of flour and bread. 0086. Mar. 29. 

ComiTvEte Spe( jfic.vtions Accepted. 

17,309 (1918). Cullen and Fulton. Manufacture 
of an egg substitute. (120, ,396.) Apr. 8. 

19,678 (1918), Erslcv. Manufacture of artificial 
milk. (lh,133.) Apr. 14. 

16,383 (1919). Lenart. Apparatus for purifying 
liquid.s. (140,677.) Apr. 8. 


22,429 (1919). Alberts. Manufacture of cocoa 
powder. (140,703.) Apr. 8. 


XX.— ORGANIC PRODUCTS; MEDICINAL 
SUBSTANCES; ESSENTIAL OaS. 

Applications. 

Anderson and Meikle. Distillation of organic 
acids. 9268. Mar. 81. 

Dufraisso and Moureu. Preparation of con- 
deiLsation prwluct.s of acrolein. 9307 and 9308. 
Mar. 31. (Fr., .31.3.19.) 

Dufraisse, Moureu, Pougnet, and Robin. Sta- 
bilisation of acrolein. 9826. Apr. 8. (Fr., 8.4.19.) 

Iniray (Soc. Chem. Ind. in Basle). Manufacture 
of mercury compounds of glucosidcs. 9667. Apr. 6. 

Lepape and Moureu. Manufacture of acrolein. 
9306. Mar. .31. (Fr., 31.3.19.) 

Lowy Laboratory Inc. Arsenical compooinds, 
10,0.31. Apr. 9. (‘U.S., 4.10.19.) 

Complete Specifications Accf.pted. 

2916 (1917). Haddan (Commercial Research Co.). 
Manufacture of chlorhydrins. (140,831.) Apr. 14. 

14,731 (1917). Marks (Bosshard). Preparation 
of glyoxal. (140,478.) Apr. 8. 

18,686 (1919). Chem. Fahr. vorm. Sandoz. Iso- 
lation of hyoscyamine. (131,28il.) Apr. 8. 

21,281 (1919). Marks (Nitritfabrik A.-G.). Pre- 
paration of pyrogallic acid. (NO, 694.) Apr. 8. 


XXL— PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

Applications. 

Kann, and Octophototype Synd. Emulsion for 
photogra|)hic processes etc. 9678. Apr. 6. 

Scott. Photography. 9878. Apr. 8. 

Complete Specification Accei'Ted. 

4053 (1919). Wellesley and Sanders. Production 
of photographic films in natural colours. (1 t0,r)(M).) 
Apr. 8. 


XXII.-EXPLOSIVES ; MATCHES. 

Application. 

Rintoul, Griffiths, Nolan, and NoliePs Explosives 
Co. M.anufacture of nitrocellulose phastics and 
solutions. 10,097 and 10,098. Apr. 10. 

Complete Specifications Accepted. 

21,170 (1919). Hedlierg. Manufacture of ex- 
plosives. (140,967.) Apr. 14. 

21,438 (1919). Atlas Powder Co. Explosive 
compounds. (134,52i3.) Apr. 8. 


XXIJI.— ANALYSIS. 

Application. 

Giiillcry. Testing mechanical properties of 
materials. 9146. Mar. 2i). (Fr., 28.3.19.) 
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I.-GENERAL; PLANT; MACHINERY. 

Graphic mixture cnUulationa. Wa. OstwaM. Clioin.- 
Zoit., 1020, 44, 241-212. 

When it is requiivd, from two or more materials 
containing two or more constituents in known , 
proportions, to pro<Iucc anotlicr mixture con- 
tuininjj; the same c^onstituents in other propor- 
tions, the calculation can be j^rcatly simplified by . 
the use of the graphic method. In the simplest ' 
case, for example, where it is required from mix- ; 
turcs containing respectively 2’5% and 10% of a 
(‘onstitnent a to prepare one containing 8‘25% of a, 
a horizontal pcrcentattc scale is plotted and at its 
extremities are erected perpendiculars on which are 
set off the proportions of a pre*scnt in the two 
original materials. The two points thus obtaiiuHl 
are joined by a straight line. On this lino a point 
is found, the i)erpondicular distance of which from 
the horizontal line corn'sponds to 8’25%, and from 
this point a perpendicular is dropped which divides 
the horizontal lino in the ratio in which tho two 
original materials must be taken to give, the re- 
quired mixture. The method can be applied to pro- 
blems of considerable comph'xity, and gives an 
approximate result when no exact .solution is pos- 
sible. (S(‘(* also Donnan ; tliis J., 11)1(5, 8.) 

K. H. R. 

filter /4(j(r.s muj frainrn; ( of — - and 
their fienenil itsn(fe. I). R, Si)errv. Clicm. and 
.M<'t, iOng., I‘)20, 22, 19(3. 

P.ITENTS. 

Conduct in<i a liquid and (jas soluhJe in said Hquitl 
fhrou[}f\ (1 closed ci/clc of thermal operations; 

Apixirafiis for . (3. H . Beadh', Southampton. 

Kng. Pat. 1:59.7:32, 21.9.19. (.Appl. 2:3,191/19.) 

An apparatus is described for remh'ring heat en<*rg.v 
available as mechanical ('in-rgy r)r for purpo.s»'s of 
rc‘f rigeration by means of the cv( le of oj)erations 
(leserihed in Kng. Pat. 20.2(57 of 191 I. (las is 
e\()hed frotu a li<piid uiulcr pressure by means of 
lu'at triinsferiaHl from li(|ui(l and gas at another 
part f)f th(' i Vc h', tin' evohed gas does im'chanical 
work in an <'in;ine and the hc.it tims lost is regained 
fiom an (>xternal source, which may 1 k‘ waste or 
natural heat; tin' reh('atc<l gas is absorla'd in lh(‘ 
liquid, and the latter then pas‘<<'s to the generator 
where gas is <'volv('d, A single v<’.ss(‘l, preferal>ly 
fonsisting of a number of v<'rtieal conci'ptrie tuln's. 
is used for the absorption and evolution of ga.s and 
tln^ transference of heat. An automatic valve is 
I»rovided to maintain the level of the liquid in a 
dome al tin' lep of the g:is-<'fl'usion tube and to 
regulate tin' flow of <’xhaustcd li'juid from tin' high 
to the low pia'ssiire /one, a resei voir is jtrovidcjl t<i 
form a store of r«'( uperated liquid, and a pump t<i 
return this liquid to the evolution chamber, 

B M. V. 

Jlcfi itjerat inp apparat us, C. If. Worthen. Beaver, 
Pa., Assignor to K. K. AVorthen, Wellsburg, AV. 
Va, r.S. Pal. l,:i:32,7l):5, 2.;3.20. A|.pl., 19.2.17. 

Igqnii) anhydrous amnioni.i expands through a 
nozzh' at tin' lower part of an ex[>ansion coil; the 
mixed vapour and unevaporated lifjuid are le4l from 
the upper ])ar(, of tlie ((til to a si'paration chamln'r, 
whence the la'sidual liqui<l pa.ssj's down a l)ipe 
jacketing tin* pipe which supplic's tin* original liquid 
ammonia, the l;itt<‘r b<*ing thus ( hilh'd ; the residual 
Ii(|uid ammonin is drawn into tin* expansion coil 
iit the nozzle together with the fresh liquid 
nnimonia. — B. M, V. 


Itiiujs for fdUne/ absorption towers, distillation 
columns, or the like. R. Le.ssing, London. Kng. 
Pat. i:39,KSO, 27.2.19. (Appl. 4907/ 19.) 

Kach ring is provided with a diametrical partition 
which may exU'nd tin; whole or only part of the way 
across, hut must not he joiin'd to tin* ring in such 
a way as to interf<'n' with tin* How of litpiid when 
the ring is in a liorizoiital position. W. H. (1. 

Filling material for absorption and reaetimi towers. 
Prvm nnd Co., Biishaeli, (h'r. Pat. ;51 7,1(50 
11.2.18. 

'I’me tilling is in the form of ttil)e.s nuuh; by bending 
shcH't metal. One end of tlu' tiilK:! is turned inwards 
so as to iiu rease the surface, but not the length or 
diameter. The inner projj'ction, which may Ik; also 
welded or soldered on, may bo corrugated or even 
uorkcsl into the form of a tiil>e.— 11. J. H. 

Furnace: Frodueer <jas . C. K. E. Bildt, 

N()rrvik<-n, Sweden. Eng. Pat. i:39.t).’)7, 22.5. It). 
(Appl. 12,92:3/19.) 

E<ui beating boib'rs <'te, with solid fuel a small 
proportion of air is admitted through the fiu'l bed 
it) a .separate furnace, thus forming producer ga.s, 
and combustion is tlu'u completed by s^xondary air. 
To prevent the harmful etfects on tlie boiler proper 
of the inten.se li<*at of tlu* producer-gas Hame, the 
comhustiou eh.imher of the furnace is siirroiimled 
by water tultes which lie close to each other and 
arc mostly straight, tliotigli some may be l)ent to 
form openings for tlu* etUranc<' and exit of gases. 
'I’be water-boxi'S in which the* tub(>.s are secured 
sboulil b<* inaceessiblo to the llaim*, and tlie one 
lu'xt the boiler prop<T may he annular, tluis form- 
ing ail outb't for the ilame.-B. Al, V. 

Furnace healin';; Met hud of - - . \V. K. Renner. 

Somervill<', .Mass. I’.S. JVit. L:3:32.()81 2:3 29 

Appl., :3I).7.19. > ■ • • 

A i.Mu.K )>art ol the ga.seous contents of a furnace is 
allowed io < ireiil.ilt through a (oudiiit le.ading from 
ilu' liiriiaee, past jigs for supjilyiug addiiioiial air 
and alomise<l eomlui.si ilih* mixtiin', then liaek to 
lh(' lui uae<'. 'lu(‘ jets are .-(> iu( lined ;i,s to jiromotc 
the ( ireiilatien, the eoinhiist ihle mixtuia* being .sup- 
jdie<l just helore the gases re-t'Uter the furnace, 

• - B. M. V. 

Jtnlanj fiiiiiaces: ( '(on posite linimj for ■ — . AV. S. 
Roi kuell, Assignor to W. S. Rot kwell Co., N<'W 
York. r.S. Pat. I .:3;3;3.:3 1:5, !).:3.20. Apj)!., 8.9.19. 
Tm: '^hell of a rotary furnace' is liiu'el with refiau'tory 
material .and a spiral iiu‘t;iili<' rib, formed in sec- 
tion-’, projeeLs through the lining from the sh«'ll 
into dll' inner eylindrie al space ami forms a L'ealing 
( h.iniiel lher<‘in. AV. H. V. 

Has furnace. (J, AV. AleKee, Rockford. 111. U.-s. 

Pat. r:5:51,:599, 2:5.:5.2n. Appl., 18.12.17. 

Et M. gas is d('liver('d tangentially into a row of 
cylindrical (omhustion ehamhers o[)ening at (he (op 
into ;j common Inud/ontal eli.amher uhieh eonsti- 
t nil's the lieating zone. AV. F. F. 

} Fleet rieall ji] prct i pifat i no so '<}>>' nilr,l nioferia} from 
(/(tsrs. E. R. AVoliolt, Assignor to Int^'riiatioiial 
Precipitation Co.. Los .Vngehs, ( al. C.S. Pat. 
1, .‘3:31, 225, 17.2.29. A})pl., 28.5.19. 

The material to be deposited is rendered eondur- 
tivo by injei'ting into tlto gases a linely-<livide<l 
solid conducting sub.stance, tho latter b(*'ng de- 
posited with the suspi'iided inatorial.— B. N. 
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Tjlcctrodes of electric jirecipitators; Arranrje merit 
for ronnectiTKj — Sieiin<*ns-S(“hu(;kortworko 
G.ni.b.H., Sienionsfitadt. (Jer. Put. .‘U4,G20, 
C.12.18. 

Thk ln‘j:li-U‘nsi()n olcctrodos h.nig vorlicnlly from 
liori/nnlal plaU's siispond(?d by insnlabirs from tlio 
roof of a {/.as duct. TIu- prccipilalion cltu trod("; rest 
on the floor of ll\o din t, and are pbued vertically 
between tlie lii{i.h-t<'nsion <']eel rodi's, so that dead 
space is roduerd to a luiniimim. — 11. . 1 . II. 

Elccfriccd precipitator irith permcat>tc elect rodcs. 
8iemens-Selni( ki‘rtu<'rke ( J .ni.b, 1 1 Siemi'iisstaiK . 
(Jer. Pat. .‘tl 1,5)17, l.d.lM. 

ThR electrode' on u llie h tbe elcposil collects cJUiv.isto 
of two or more iiidi\ idii.il ('led i mb's oi eau/,e or 
the like in eleilrical conncelion, bill snllicienlly 
widely st'paralcd to proteet other metallic parts 
from Ibc eb'ctric tield. This is done to avoi<l <le- 
position of mate'iial upon other parts such as the 
supports of tbe I'lect nxles and the walls oi the 
pa.s duct. II. .1. ll. 

Klectricid prccipilalion phtnl : Eroccas fur rcnioiod 
of (hist from the .scllhioj surfaces of - .11. 

Jbinini/, .Miiustcr. (o'r. Pat. 28.10.17. 

Rv luean.s of a whistle, syren, or similar appliance 
souml wavi's are set up in tin* prei ipitat ion ebam- 
Ikm’S with sullicieut intensity to dislods/e the dust 
which lias settled out upon the surfacis. 11. .1. 11. 


dips into the liquid to bo dried, wbitih is contained 
in a pan. The end ivalls of tho pan arc in con- 
tact with the drum, atid the front and rear walls 
of the pan are adjustable vertically so that they 
may be in contact with the, (^ylimlrical wall of the 
drum. The liquid is circulati'd throu^tli a })ipe, the 
iidt't of wliich is in the bottom of the jian and 
I the outlet at the lop, clo-u' to tlie pcrijihery of the 
i <lrum. -\N'. P. F. 

Dnier. L. R. Chrislie, Pittsburgh, P.i. U.S. Pat. 
j‘,:i:i2,:{80, 2.;i.2(). Ajipl., (i.1.15). 

' 'I'liR dryi'i' ctinsisls of a rotary drum having]; an 
i outi'i- and an inner slu'll. 'I'Ik' lu'atin}!; pases pass 
I lhroU{2;li till' imu'r sliell, and the material to lie 
! dried passes through thi' annular sjiaei' h('tw<'en the 
i slu'lls. M(‘ansai(' providi'il in the annular sjiace for 
j liftinji; the mati'rial and dcjmsitiiie it on tin' outer 
! surfat'<‘ of the inner shell. \V. 11. (h 

I J)rucr. R. 11. Andiews, llraintree, Mass. U.S. 

Pal. I,;l22,()‘)7, 2.:i.20. Appl., 25.1. IS. 

I Thr material is suppoi ted on trays which extc'iid 
t ransvc'rsc'ly ac ross a dryinc; tunnel, d'lu' tunnc'l is 
I provieb'd with halllcs on opjiositc' side's to cause the' 
: curri'iit of air which is passc'd Ihrouj/h it to take' a 
! < ire uitems course. Means arc' provided to prc'vc'iit, 
the current of air from ])assin{i: throU).th any sjiace 
h'f( bctwc'c'ii the cdcc' of the hallb's and the malc'i ial. 

W. H. (’, 


T'raporal iuij and criislalhsinn appaial ns cspcciidlii 
adajtlctl for oldaiutuii Ionic ci iislaJs, (V Praclx', 
Jhiris. U.S. Pat. 1 .ddl ,:17:1, 17.2.20. Appl., 
20.12.17. 

Tjir apparatus comprises a )[ 

vortical recc'ptaclo, 2, which is r— — • 
concstrictc'd in its lower part, .‘1, 
in which tho crystals are 
separated. The' solution is circu- 
lated downwards through the 
pipe, 12, by a fore in {i; device in 
the space, Id, and passc'.s throu</h 
a heater. 0, into the pi(>e. Id, from 
whicli it is deliverc'd at the onilet, 

1. Tlio small crystalts in the' 
space, 8, arc thus sus|)endc‘cl in 
the boiling .solution until they 
grow to a prc'deterniim'd size', 
when they fall into tho spac-o, 4. 

- W. F. F. 


PiijiiK) III "(CSS a nd a ppilnit ii s. b\ P. Poland, Pro- 
vidcnc.', IM. P.S. Pal. I .:i;{2,7()(), 2.:{,2<». Ap[d., 
15.1.15). 

A niiYiNc: medium such as air is passed in sin cession 
through a small hc'atc'd arc'a and t\vic»' through the' 
matc'rial to Ih' dric'd. — P. ,M. X. 

Diner; Cenl i tfuipd -. (1. 11. Klmore, Swarth- 

morc. Pa. P.S. Pat. 1.3;n.()2d, ll.;.d.2ii. Api»!., 

7.10.1(). 

,A lioT.vuY annular .si rc'cn mountc'd on a vertical 
shaft isclc'aned by moans of inlcTual scrajic'rs which 
arc' mounted to rotaU' coa.vially with the screen. 
The scrapers are pc'riodirally and automatically 
movt'd towards and away from tlie screen, but out 
of contac t with it. AV. F. F. 

Fillei'piess. A. P. Bausman, ('hiiojiee, Mass., 
Assignor to National Fquipinent C'o., Springfu'ld. 
Mass. r.S. Pat. I.ddl.ldd, 17.2.21), Appl., 2.10.18. 



• 

Evaporator. ('. F. Braun, San Francises), Cal. 

U.S. Pat. ],d;fH)ll, 10.3.20. Appl., I.O.IS. 

The evaporator is heated by a system of team coils 
which arc' connoc tc'd at emc* end to a supply and at 
the other to an e.xhaust m.inifold formc*ci one on 
each wide of a d<)or th.K serve-s tcj elo.-c' the' opc'uing 
through which the' coil; are introduc C'd. \V. H. ('. 

Dryer and ecaporofor. ('. OlfcnhanscT, Phila- 
delphia, Pa. I .S. Ihct. 1, 3.3.3, s71, 10 .3 20. 

Appl., 15.2.15). 

A HoniZOXTAL cylindrical drying drum is suppcmtc'd 
at its tu'O ends whic h icrcqci t through the two <*nds 
of an outer drum. 'I'lic' ends of the outer di um arc' 
attached to the inner drum, but means arc' pro- 
vided for rotating the cylindrical shell of the- outer 
drum. Hot gas is passed through the' space- Ix'tw'c c'ii 
the drums to heat the inncT (Iruin, and an exhaust 
opening is.provided in tho u[)per pan cd cmc* of the 
ends of the outer drum . — \\\ F. F. 

Dryiny Uy uuh; A ppnrntus for . O. S. Sleejier, 

Assignor to Buffalo Foundry and Machine (’o., 
Buffalo, N.Y. U.S. Pat. 1,331,380, 17.2.20. Appl., 
25.4.16. 

A nuYi.NO drum, supported in horizontal beorings, 


Tur filtcT-plates arc' pressed together by means of 
a hydraulic- plunger, tlu' face' of which abuts against 
a filtc'r-platc. A filtering cloth i> arranged on the 
outside- fac’c' of each j)late, and is prc-'Sc'cl against 
the plate by a collecting l ing. A jiinngcr ring snr- 
ronmls aiicl protects the' c'dgcs of Uie clolli, and a 
packing is providc-d between the- plunger ring and 
thc' plnngc'r jdate which is i ml('|)cmlenl. of the* 
filtc'ring clot h. .\ .spacing devic e- is piovidc-d hctwec'n 
an ahutme-nt on the plunger jilate and tin- jdnnger 
ring by means of wliic h tin- j)lnnger may he- allowc'd 
to c-ntcT the' plunge r ring and pre vs against tlic' 
collecting rin-g to (-fleet filtration or may lx- jcrc'- 
vc-ntccl from dc)ing s(j, AV. F. F. 

Fill er-press deviee. (J. F. .Alilh-i-, New A'ork. U.S. 

Pat. 1 ,.33.3,805), 10.3.20. .\pi)l., 7.0.15). 

A J'lr.TRii-i'itRss frame is provichcl with n'cessc's in 
its two fac-c s intc) whicli i(-movahlc* mcmlM-r.s c arry- 
ing the filtc-r cloths are fittc'd. AV. F. F. 

Hoy-fUfer. F, \V\ Deming, Nc-w A'ork. U.S. Pat, 
l,:i34,65)2, 23.3.20. Appl., 2.11. HI. 

, The f'dtc'r is formed as an opon-emk'd tubular 
j memlKcr, and ineiins are provided for supplying the 
; liquid to hf* filtered, a wa.shing liciuid, and a gas, 
j to both ends of the filU*r.— AV. P; F. 


1 
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Cooling apparatus [for gases^. I. Hochcnbleikner, 
Assignor to Chemical Construction Co., Charlotte, 
N.C; II. S. Pat. 1,331,500^21.2.20. Appl., 17.10.18. 

An apparatus for cooling ga.s comprises a vertical 
cylinder containing the ga.s, which is inserted into 
the open top of a surrounding tube which is clo.sod 
at the bottom and which is of slightly larger dia- 
inoU'r than the cylinder. The cooling liquid is sup- 
plied by meaics of a central vertical tu}>c pa.saing 
downw.nrds through the ('Cylinder and having its 
outlet near the closed bottom of the outer tube, 
so that the cooling liquid i)a.sses upwards around 
the cylituler and overflows at the upper end of 
the outer tube. — W. F. 

Crjifrifugal machine. T. A. Bryson, Troy, N.Y., 
A.SHignor to Toihur.st Machine Works. U S Pat’ 
1,331,692, 24.2.20. Appl., 31.12.17. 

A CKNTiiii'iujAL liasket Open at tho top is surrounded 
by a casing whicli receives the liquid, and is pro- 
vided with a bottom closure extending inwards to 
mwt tlie perforated bottom of the ba.sket. Tho top 
of the casing i.s clo.S(‘d by movable lids, and moans 
are provided for heating tho space within tho 
casing.— W. F. F. 

Centrifugal separators; Means for controlling the 

proportion of liguids separated in . A. J. K. 

Munti'r.s, As.signor to Aktiobolagi^t Pump- 
Si'parator, Stockholm, Sweden. U.S. Pat 
1,331,779, 21.2.20. Appl., 21.12.18. 

Thk drum of tho separator rotates on a vertical 


Waste-heat boiler. ,1. E. Bell, Brooklyn, N.Y., 
AKOKiior to The Babcock aiul Wilcox Co. 
Bayonne, N.J, IJ.S. Bat. 1,332,284, 2.3.2o! 
Appl., 3.2.15. 

Wastr Knses from nn imlostrial furnaeo are rc- 
poatodly i>as,'i<^ vortically up and down over the in- 
clined tubes of a water tnhe hi.iler set in the waste 
ga.s line and provided with cruss-hallles so that 
practically all the waste lu'at in t lansfcrrcd to tho 
Imihir. Suction i.s provided so that at least 2000 Ih. 
of waste gases jxu’ hour arc provided per square 
foot of flow areq. — A. F. 1). 

fsaseous compounds ; Vrovess of and apparatus for 

the. oxidation and reduction of . W. Koehler 

Cleveland, Ohio. U.S. Pat. 1,332,730, 2.3. 20' 
Appl., 8.10.18, 

V^AHious gases arc mixed at a common point (e.g,, 
hy converging jets) and their temperaturo raised 
at that point (e.f/., by an electric arc).--B. M. V. 

Percolating and concentrating apparatus J tJ 

JS: "Ai'pfrab.iB.”’' 

Fi.tud menstruum circulak>s downward tlirongh a 
peii fflator and tlieneo by a pip(? to the Iwttom of a 
eoncentrator, which is surrounded hy a series of 
• 1 receive either steam or water. 

Oie Hind leaves the concentrator at tlie top and 
passes into the top of a (omlcnser, from tli<‘ Imttom 
of which It i>a.sses by a pip<' back to the lop of the 
percolator.- W. F. F. 


axis, and an outlet slot is providi'd in the neck of 

the a[)paratiis which f)roj<'cts upwards, and is sur- frutising [; ('omininuting. rabbling, 

roiiiulcd by a ring having a peripheral recMcss co- Tic i ~J’ ’ it •’ Assignor to Niagara 

oiK'ratiiig with tlie slot. - AV. F. F. , .Coo a- k’ ^ Falls, N.V. IJ.g, Pat. 

1,333,32/, 9.3.20. Appl., 20.12.18. 


Impact-pulveriser; liotarg . C. .1. Tomlin.son, 

West Allis, Wis., Assignor to Allis-Uhalmer.s 
■\lanufaeturifig Co., Milwaukee, Wis. U.S. Pat 
1.331,969,24.2.20. Appl., 23.12.15. 

A CAia of rotors are arrangi'd in a casii'g and are 
jiroviih'd with peripheral jirojectiuiis which impact 
upon one another during rotation. Means are 
jMovided for feiHling tlie mnkrial fir.st to oni' of 
the idtors only, and then to the space Ix'tween the 
co-o[)( rat9ig impact surfaces. — W. F. F. 

ComminufiiKf-machinc. 0. Kutscli<\ Pittsburg, Pa 
U.K. Pal. 1.3,32.220, 2.3.20. Appl., 12.9.18; 
BeiH'wed 7.7.19. 

'ruK mat-criiil is (•ruslk'd by grinding balls in a race 
or cliarnlu'r supported by a rotating slicll, the balls 
Ixung k<'|U ill position by fixi'd mcan.s carried from 
above by an outm* dust-proof casing. — H. C 

Comminvf ing apparatus. (). Kutsdie, Pittsburgh, 
Pa. U.S. Pat. 1,332,18,50,2.3.20. Appl., 10.10.16. 
Renewed 18.7.18. 

A KOTATiNc. ba,s(» i.s providixl with balls having a 
(ontoiir to fit the ba.se. Material to be ground is 
fed to the centre of the base, and air under pressure 
is introduced simultaneously, while the ground 
mat mini is rernov(‘d at a lower pro.ssnre. — A. E. D. 

Pulverising mill. (i. F. Hurt, Ni'w York. U.S, 
Pat. 1,334,701, 23.3.20. Appl., 31.5.17. 

TifK bottom of the grinding cbamlMT i.s formed a.s a 
hollow neck extending upwards into the chamber, , 
and a driving shaft extends upwards through tho 
neck, with nn annular s[)nce between. Tho shaft ' 
carries revolving grinding rollers, co-acting with a ' 
fixed grinding ring, and air is circulated through ' 
tho grinding chainWr so as to draw’ tho firo sus- : 
pended material through the annular passage in tho j 
neck and prevent it from collecting on the moving 
parts of tho mill.— W. F. F. 


An oxidising chamber liaving a smooth flat hearth 
IS mounted above and heated by a furnace. A 
grinding and stirring clement carried bv a rotating 
vertical slintt traverses the hearth and grinds the 
material on it.— W. F. F. 

Liguefaciion and separation of gus mixtures such 
ms „ir; J'roccss and apparatus for . R. Mewes, 

•»<•() 080 ^ to 

A PORTION of one of (he components is withdrawn 
IroiM the .separation chamber or from another suit- 
alile part of tho apparatus, somewhat compressed, 
and then returned in eouYitereurrent to tho separa- 
tion ehambi'r. After giving up lieat, the gas 
heing treatiM is expanded with partial liquefac- 
tion hy Ix'ing sprayed into the chamlier, effecting 
some cooling licro hy admixture. The higher- 
hoiling fradion, after pa.ssing through such a cycle, 
IS sprayi'd into the separation chamber at the point 
where the fre.sh mixture enters, whilst the lower- 
hoiliiig traction is sprayed into the coldest portion 
ot till' cliamher. From the high-pressure com- 
pre.ssor a gas is drawn which is free from water 
and carbon dioxide. — H, J. H, 

Fillint! containers with a definite guanfitg of lique- 
fied f/o.'f, e.g., sulphur dioxide; Process for , 

U (Uemsn, Hamburg. Ger. Pat. 315,659, 23.0.18.. 
Titk container has s<‘parate inlet and outlet open- 
ings. the latter iK'ing furnished with a siphon tube, 
tho lower end of which marks the de.sired level or 
the liquid in the container. In this way the neoes- 
.sity for weighing the liqucfitxl gas is ^u’oided, as 
also tho risk of ovor-filling the vo.ssel.— H. J. H. 

Catalysing material. The British Thomson- 
Houskm Oo., Ltd., London. From General 
Electric Co., Scheneetadv, N.Y., U.S A Eng 
Pat. 140,011, 8.9.19. (Appl. 22.076/19.) 

Sm U.S. Pat. 1,299,641 of 1919; this J., 1919, 416 a. 

I 
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Fibrox (silicon oxyoarbide) may be uaed as a sup- 
port for other catalysts, platinum, in ad- 

dition to nickel. 

Beat exchanijer, especially for firing installations. 
L. llonii^maun, Aix-la-Chai)ellc. Gor. Pat. 

3.7.17. 

Mixing and kneading machines. F. Aeschbach 
A.-G., Aarau, Swilzerland. Enp;. Pat. 121,743, 

20.3.19. (Appl, 7022/19.) Jnt. Conv., 20.3.18. 

Mixing and sifting powdered and* grannloted sub- 

stances; /\ pjiaratus for . B. S'oun}^, London. 

Eng. Pat. 139,597, 26.2.19. (Appl. 4765/19.) 

Electric precipitators ; Device for protecting insu- 
lators in . A. F. Meston, Assignor to Re- 
search Corporation, New York. U.S. Pat. 

1,332,510, 2.3.20. Appl., 6.3.18. 

Fitrnoces. A. B. Chantraine, Marcinellc, Belgium. 

Eng. Pat. 18,471, 8.8.14. 

6ke Fr. Pat. 475,649 of 1914; this J., 1916, 53. 

[Electrically] separating suspended material from 

gases; Process of and apparatus therefor. 

A. Mond, London. From Int<‘rnational Pn'cipi- 
tation Co., Los Angelos, Cal., U.S. A. Eng. Pat. 
136,464, 27.5.19. (.\ppl. 13,336/19.) 

.Sf.k U.S. Pats. 1,329,737 and 1,329,817—8 of 1920; 
this J,, 1920, 257 a. 

Electrical separation of substances in suspension in 

fluids; Ajiparatus for . 0. Gallot, Paris, and 

P. Poussin, Pantin, Assignors to Soc. Purification 
Industriello des Gaz, Paris. U.S. Pat. 1,332,981, 
9.3,20. Appl., 21.5.18. 

Skb Eng. Pat. 116,104 of 1918; this J., 1920, 196 a. 

Separating [ernulsions of] hydrocarbons and water; 

Process for . W. A. Brown and F. G. White, 

Los Angeles, Cal., U.S. A. Eng. Pat. 139,417, 

22.8.19. (Appl. 20,689/19.) 

See U.S. Pat. 1,309,794 of 1919; thi.s .L, 1919, 621 a. 

Filtering fluids; Devices for . F. K. and E. F. 

Atkin.s, Harrison, N.J., U.S. A, Eng. Pat. 

139,991, 8.7.19. (Appl. 17,059/19.) 

See U.S. Pat. 1,273,127 of 1918; this J., 1918, 566 a. 

Drying process and apparatus therefor. F. P. 
Boland, Providence, K.I., U.S. A. Eng. Pat. 

140,145, 31.12.18. (Appl, 21,927/18.) 

See U.S. Pat. 1,294.0.3,5 of 1919; thi.s J., 1919, 282 a. 

Evaporator. E. A. Barhet, Assignor to E. Barbet 
et Fils et Cie., Paris. U.S. Pat. 1,325,461, 

16.12.19. Appl., 28.6.15. 

See Eng. Pat. 22,844 of 1914; this J., 1916, 293. 


nA.-FUEL; GAS; MINERAL OILS AND 
WAXES. 

Coal dust in steel mills; Explosions of . L. D. 

Traev. Cheiii. and Md. Eng., 1920, 22, 

422 - 423. 

The use of pulverised coal as fuel may constitute 
a serious fire or explosion risk if suitable pre- 
cautions .are not adopted. Fans which drive the 
dust from the storage bins to the furnaie should 
not bo 8toppe<l before the pipe lino has been 
thoroughly blown out, as a back dram^ht inav carry 
live sparks into the pii>e8. Contact of the coal dust 
with not metal is to be avoided, and accumulation 
of dust in the building should be prevented, the use 
of naked lights during cleaning being forbidden. 


Low-grade fuels; Firing with . E. Haack. 

1 Brennerei-Zeit., 1919, 36, 8429—8430 , 8435— 
I 8436. Chem. Zentr., 1920, 91, II., 163. 
j Chimney stacks have usually been erected to deal 
with high-grade fuels, and do not give sufficient 
draught where lower qualities are to bo burned, 
although they suffice for tlie removal of the pro- 
ducts of combustion w'hero forced draught is em- 
ployed. Tu new construction it is advisable to build 
chimneye capable of dealing with low-grade fuel. 
The air sujipiy to the fuel may l>e assisted by jets 
of steam or air, the former being simpler. For 
inducing draught by steam, however^ 5— of the 
steam generated by high-grade fuel is consumed as 
against 1 — 15% for compressed air. — H. J. H. 

Lignite; Separation of into different groups of 

substances, their characters and })ehaviour on dry 
distillation. AV. Schneider. Ges, Abhandl. 
Kenntn. Kohle, 1919, 3, 325 — 357. Chem. Zentr., 
1920, 91, JT., 99—101. 

Lignite from the Bicheck Montan works yielded 
15% of its dry substance as “ Bitumen A” on ex- 
traction with benzene at 70‘^-~75° C. and 8% as 
“ Bitumen B on subsequent extraction witli 
benzene at 250° — 200° C., the residue constituting 
77%. riie bitumen A was further divided, by ex- 
traction with alcohol and ether, into 2% of u dark 
resinous substance and 13% of true montan wax. 
Bitumen B soim'whnt resembled the rosin in ap- 
liearance, being almost black and transparent in 
thin layers; in composition and solubility, how'ever, 
it more closely resembled montau wax. It melO’d 
indehnitcly about 75° C. The composition and pro- 
perties of all these fractions arc given in tables, 
and also the amounts and characters of the products 
producLHl by their dry distillation. Nearly one-half 
of the total amount of tar (including the major part 
of the paraffin) yiold('d by the original lignite was 
attributable to the montan wax fraction, bitumen B 
and the r(‘sidue accounting each for about one- 
(juarU^r of the total. By repeated extraction of the 
residue with boiling 5% sodium hydroxide solution 
80% (and by a single extraction for 3 hours at 
20(U 0. in an autoclave 84% ) was obtained in solu- 
tion in the form of humic acids prccipitable on 
acidifying the solutions. The residue insoluble in 
alkalis contained 36% of ash and ()‘47%, of nitrogen, 
had a methyl value of 1'7, and yielded 17‘2% of tar 
on distillation. All ligniU's npi)ear to yield their 
major part in a soluble form on heating w ith alkalis, 
and this part does not coritril)ute appreciably to the 
production of tar on distillation. — ,1. 11. L. 

Oil from compressed oil-gas. J. C. Mansukhani 
and J, .1. Sudborough. J. Indian Inst. Sci., 1918, 
2, 73 77. 

Gas from a loiv-grade kerosimo oil is compressed 
for u.se us an illuminant bv the Indian railway com- 
panies. A sample of the volatile oil (“ liydro- 
carbon ’’) deposited during the comprc.ssion yidded 
alxnit 9 , of olehne hydrocarlioiis, 15'2 of benzene, 
and 7 , of toluene, both of the latter giving nitro 
compounds of good colour. No paraffin hydrwarbons 
were prc'sont. About 70(K) galls, of tliis oil is pro- 
duced per month in India.— C. A. M. 

Petroleum oils; Papal determination of sulphur 

in . A, W, Christie and C. 8. Bisson. J. 

Fnd. Eng. Chem., 1926, 12, 171-172. 

About 0*5 grm. of the oil is burnt in a calorimetric 
bomb, and tlic contents of the latter arc diluted 
w'ith w'ater, filtered, and titrated with standard 
alkali solution, A portion of the solution, equivalent 
to about 1*6 mgnn. of sulphur, is diluted to 26 c.c., 
treated with 1 drop of dilute hvdrochloric acid and 
10 c.c. of 0*8% benzidine hydrochloride aoluiion. 
The benzidine sulphate is collected, after 16 raina., 
on an asbestos filter, washed with cold water, then 



Vol. XXXIX., No. ».] 


Cl. IU,— fuel i GAS ; MINERAL OILS AND WAXES. 


325 a 


dissolved in hot water and 1 c.o. of 10% sodium 
hydroxide solution, the solution diluted to 100 c.c., 

5 c.c. of concentrated sulphuric acid added, and the 
benzidine titrated hot with iV/20 permanganate 
solution. A slight excess of the latter should bo 
added, then a slight ox (.'ess of jV/20 oxalic acid solu- 
tion,' and the titration completed with i)errnan- 
ganate. The number of c.c. of porinanganate solu- 
tion r(M]uirod to oxidise the benzidine is multiplied 
by 0'04l to give rngrms. of sulphur in the portion 
of solution taken for the precipitation. — \V. P. S 

Aromatic hydrocarbons in petrol; Methods of esti- 
mation of . 1). Florentin and H. Vanden- 

berghe. Bull. Soc. Chim., 1920, 27, 201—209. 

To 20 c.c. of the petrol, in a flask cooled in ice, 
nitric acid (sp. gr. I'b) is added, drop by drop, with 
shaking, until a brown tint is no longer produced, 
and the mixture is then left for fifteen minutes. The 
contents of the flask are poured into a large excc's.s 
of water and neutralised with sodium hydroxide. 
J3y steam distillation small amounts of impurities 
arising from the oxidation of impuriti(>8 in the 
petrol are removed, and then the iKitrol is d(X'anted. 
1’he n(iueous solution is extracted twice with light 
I>etroIeum spirit, and the extracts are added to the 
(h'cnnted f)etrol, this mixture then biung made up 
to KX) c.c. with more light petroleum spirit. An 
aliquot portion is evaporated in a small glass dish 
in vacuo over sulphuric acid to constant weight (or 
very slight constant loss in weight) the residue being 
the nitro derivative. The weight of this, multiplied 
by gives the weight of benzene. Alternatively 

an ali(iuot portion may be heated with titanoua 
chloride for two hours under a reflux condenser, 
nncl the residual titanous chloride titrat(»d with a 
solution of ferric salt (this J., 1920, 221 a). The 
N(!C'ond method is rapid and exact, and is preferable 
to the first when the petrol contains any appreciable 
(luantity of high boiling-point fractions. The ex- 
amination of a number of samples of comm(>rcial 
motor spirit shows that they contain appreciable 
(juantitics of benzene liydrcK'arbons, particularly 
toluene.--' W. CJ. 

Luhriraiinq oils; Control of , R. Dubrisay. 

Ann. Faisif., 1920, 13, 25- a;i. 

Thk general requircnu'nt.s of a good lubricating oil 
ar(^ mentioned, and the limits given in literature 
and in commercial spieificatioiLs for various lubri- 
cating oils are rcMorded. An apparatus described 
prc'viously l)y the author (this ,1., 1917, 1123) may be 
used for determining tin* viscosity or fluidity of an 
oil (soo also tbi.s J., 1918, 499 a: 1919, 4 a). 

--\V. P. 

raraffin wax; Influence of hiijh temperat ure.-, on 
- — . H. Bur.stin and W. .Jakubowicz. Petroleum, 
1919, 15 , 189-192. Choni. Zentr., 1920, 91 , IJ., 
21. T 

CoMMEHciAi. paraffin wax, m.p. C., from 

petroleum, wlien heated at 150” C, in a drying oven 
for 70 hours, lust 77*99 in w<'ight and was ear- 
honised. Anotlier .sample, m.p. 57° C., lost 79*44 
in 56 hours, Kven after 3 hours in the drying oven 
at 125” C. the loss in weight of a normal paraffin 
wax wa« over 5 . VVh('n the act <'s.s of air was pre- 
venti'd the lo8.s in weight on heating at 125” C. was 
only R49% in 22 hours, and the wax remained white, 
rile loss was still h's.s wlicn e.irbon dioxide. »va.s 
passed over tlie paraffin wax, and amounted to only 
0*11% after 16 hours. In industrial work the dis- 
tillation of naraflin wax should he conducted under 
vacuum with the exclusion of atmospheric oxygen 
as completely as possible.— I . F. B. 

Asphalt rock, Krbhnke. See IX. 

(tarhon black. Neal. See XIII. 

Chloroform from coke-oven fjas. Dey. See XX. 


Patents. 

Coal washin(f plant. 0. Rogerson, Hamilton, Scot- 
land. Eng. Pat. 139,612, 4.13.19. (Appl. 
5286/19.) 

Complete separation of the wash water from the 
“ smalls ” is e(F(?ct(Ml by the use of perforated con- 
veyors, one above the other, along which the coal 
is caused to travel in opposite dire(;tion8, the eoal 
being subsequently mov(’,d along sheets and with- 
drawn whilst the water flows in the transverse 
direction. The larger coal from the upper conveyor 
is transferred at one end to the lower conveyor so 
that small particles passing through the perfora- 
tions of th(5 upper conveyor fall on to a bed of 
larger eoal on the lowTr conveyor, — A. G. 

Fuel; M(fnufacture of from anthracite duff. 

C. H. Steel, Kidwelly, Wales. Eng. Pat. 139,977, 
12.6.19. (Appl. 14,848/19.) 

Anthracite duff is briquetltHl with 6 — 16% of pitch, 

4 ' 2%, of lime or chalk, and one part in 460,000 
of oxalic acid at a pressure of at least 5 tons per 
sip in. — A. G. 

Fuel; Com posHe , — . G. Vickers and A. Dickson, 
Whitehaven. From W. Clayton, Toronto, 
Canada. Eng. Pat. 140,025, 28.10.19. (Appl. 
26,395/19.) 

The fiu'l comprises 20?^ of eoal, coke, or coal dust 
with 10 (hareoal or ground i)eat, briquetted with 
a binder consisting of 25% loam, 10% clay, 16% 
sawdust, 5% sand, 13% linseed or other crude oil, 
and 2 lime. — A. G. 

Li(jnite; Treatinei [briquettinn] of . W. 

Rungo, Orange, N.J., Assignor to International 
Coal Products Corp., Richmond, Va. U.S. Pat. 
1,334,170, 16.3.20. Appl., 30.1.19. 

Lignite is mixed with pitch, the mixture is partially 
carbonised, and the product is crushed, formed into 
briquettes, ami carbonised. 

llriqveftes ; Method of manufacturing , C. H. 

Smith, Short Hills, N.J., Assignor to Interna- 
tional Coal Products Corp., Richmond, Va. U.S. 
Pat. 1,334,180, 16.3.20. Appl., 18.2.18. 

Finely powdered non-coking bituminous coal is 
mixed with coking coal and pitch in proportions 
sueli tlmt tlie volatile matter is from 11 to 20% 
of the whole mixture. Briquettes are formed from 
the mixture ami earboni.sed. — J . W. D. 

Drying of fuels with hot gases; Process for prelim- 
inary - — . A.-G. fiir Brennstotfvergnsung, Saar- 
briie'ken. Ger. Pat. 315,621, 29.10.18. 

The liot ga.ses prior to entering tlie dryer are passed 
tlirougli a layer of readily ignited material which 
renmves contained oxygen. Such a material is 
dried lignite, which can lx> plactKi on a step grate 
through w'liieli the hot gast's travel; or a burner 
with an inadequate supply of primary air may lie 
emi»l<no(l so tlmt the hoi gases in traversing the 
llame are deprived of oxygen. — H. J. II. 

('<>ke-i>vrn and method of operating same. C. E. 
Lnekt*. New York, Assignor to L. and A. A. 
WilputU', New R(K'holle, N.Y. U.S. Pat. 
1.;';12,1X)9, 9.3.20. Appl., 4.3.18. 

A iiKLENKUATivE coke-oven has each of its heating 
walls formed with a numlier of vertical lliK'S, all of 
wliuh are eoiinected at tlieir npiier ends hv a com- 
mon horizontal passage. Half of llic vertical flues 
at one end are conm'<'tcd by small openings at their 
lower ends to a single horizontal channel at the 
bottom, and the remaining Hues are similarly con- 
nected to another liorizontal channel. Air is alter- 
nately supplied to, and waste gas withdrawn irora, 
each of the horizontal channels at the opposite side 
of the dividing plane of the tw'o set^s of flues from 
that at which the channel is connected lo tlm flues. 

— W. F. F. 
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Pitch; Process for vaporisincj and gasifying . 

W. Herrmann, Kiel. Ger. Pat. 314,996, 26.11.18. 
Thr pitch (soft or hard) is molted at a high tem- 
perature and atomised liy in(*ana of sprays into re- 
torts filled with or traversed hy liot pastes or .super- 
heated steam. The particles of pitfh are partly ! 
vaporised and deposited in a semi-solid condition on i 
the walls of the retort, where they evolve the re- j 
mainder of their volatile. eonstituentvS and unite i 
with tho coke already there to form a light, porous | 
deposit which is easily detached. No fusion of the i 
coko layer takes plai-.e, and, since the (|iiantity of | 
pitcli present in tlie ndort at any given lime is very ; 
small, no frothing over can occur.- ,1. F. H. 

Alum-,sh(de ; Util isai ion of o.s fuel in calcining ; 

furnaces. H. G. V'. Rvdahl, Skdvde, Sweden. ' 
Ger. Pat. 315,695, 23.10.17. I 

The aluin-shalo is (tarried through tlie furn.ace on | 
an endless travelling grate and the material to be ; 
calcined is carried on an endless travelling conveyor ' 
above the grate. Tlio fuel conveyor may run on i 
rollers arranged alternately at different heights, 
and the two convi'.vors should travel in opposite 
directions. This arrangement is di'signed to pre- 
vi'nt the sintering of the alum shale and the forma- 
tion of lumps. — J. F. ]}. 

Peat; Process for gasifying — . Elektro-Osmoso 
A.-G. (Graf Schwerin Ges.l, Berlin. Ger. Pat. 
316,651, 3.11.17, 

The peat is dried by hot air, the air wdiich has 
become laden with moisture iti its pa.ssage through 
the drying room being discharged into tlie gas pro- 
ducer. In this way the moisture contained in tho 
drying air is utilisi'd for the gasification, and in the 
production of “semi-water-gas the quantity of 
steam required may lie reduced. — F. B. 

Gas prodoicers. L. Fornas, Paris. Kng. Pat. 
139.578, 13.2.19. (Appl. SrmiVJ.) Addition to 
123,323. 

The gas-prodiicer described in the chief patent (this 
J., 1920, 260 a) is modific'd by providing arrange- 
ments for moistening hard, dry fuel. — A. G. 

Gns-prodacers. Poetter G.m.b.H ., Dii.sseldorf. Ger. 
Pat. 317,042, 12.7.17. 

A MIXTURE of gas and air is blown through tho 
bottom of the hearth, so tliat the clinker is con- 
verted into a molten slag. — J. F. B. 

Gas; Apparatus for manufacturing . W. D. 

Wilcox, Chicago, 111. U.S. Pat. 1,332,369, 2.3.20. 
Appl., 1.4.18. 

Two gas-generating ohambens, each having means 
for tho admission of fuel, the withdrawal of ash, 
and the introduction of air or steam at the lower 
portion, are separatc<l by a secondary combustion 
chamber having an inlet for air and an outlet for 
wasU' gas. The gas produi cd in cither generator is 
passed through tlu' uppiT part of the combustion 
chamber, thence into the lower part of the other 
generator and up through the fuel bed before being , 
withdrawn. — W. E. F. P. 

By-product condenser. A. Boberts, Evan.ston, 
Assignor to American C’oke and Clicmical Co., 
Chicago, 111. U.S. Pat. 1,333,631, 16,3.20. Appl,, 
17.4.15. Itenewed 7.1.1-. 

A sKHJK.s of vertical, columnar iiniLs has a gas inlet 
and a gas outlet manifold at the lower and upper 
ends retipectively, and a partition provided with a 
valve is disposwl between the lower end and tho 
gas inlet of each column. By means of a valvful j 
spray-nozzle in alinement with the upper end of i 
e^h vertical unit, a regulated quantity of pre- i 
cipitating medium is delivered into each column; j 
and a connexion is provided above each of the i 
partitions for the delivery of tho fractional pre- j 
cipitate.—W. E. P. P. 


Gases; Apparatus for cleaning . F. R, McGee, 

Steubenville, Ohio. U.S. Pat. 1,333,325, 9.3.20. 

Gas to be cleaned passes 
through tho inlet, 10, into 
the chamber. A, and then 
passes upw'ards through the 
funnel, 31, into the super- 
imposed annular chamber 
formeil between the outer and 
inner walks, 2 and 6, reepec- 
tively, A series of separator 
pipes, 16, project downwards 
through the double wuills, 
0, 5, into the inner chamber, 
B^ and each pipe is provided 
with moans for giving the gas 
a w’liirling motion. Tho gas 
is thus separated into a 
central core of clean gas 
which passes into tho collect- 
ing cliarnber, B, and a peri- 
pheral layer of impure gas 
wdiieh [lasses througli ofw.mings in the wall of each 
pipe into tho narrow annular space between the 
w'alls, 5, 6. Each of the elm tubers is provided with 
colleiding means for deposits at the bottom, and 
the clean gas is withdrawn at the outlet, 9. 

-W. F. F. 

Kxhaust gases of interntd combustion engines; Puri- 
fication of . Gasmotoron-Fabrik Deutz, 

Coln-Deutz. Ger. Pat. 315,451, 28.9.18. 

The comith'ti' separation of moisturt' from the ex- 
haust gases Huflices to render them innocuous with- 
out any further treatment to remove carhon dioxide 
and sulphur (iit)xide. Tho water may be removed 
by elieinical means or by frt'ezing. — II. J. H. 

Aceftflcne gas and the lihe: Solvent for . TI. S. 

Smilli. York, and G. O. Curme, jun., Pitts- 
burgh, Pa., Assignors to The Prest-O-Lito Co., 
Inc . New York. U.S. Pat. 1,332,525, 2.3.20. 
Ap|)l., 13.8.18. 

A SOLVENT for acetvh'rio gas and the like comprises 
acetone containing an ester of an organic acid, 
miscihle therewith. G. 

Gasoline; Proress for obtaining — — from natural 
gas. .1. B. Garner, Fitlshurgh, and H.C. Cooper, 
(’larksliurg, AV. Xn., Assignors to Hope Natural 
Gas (k)., I^illshurgh, Pa. U.S. Fat. 1,332.290, 
2.3.20. Appl., 8.6.16. 

The ga.s, under pressure, is treated with an ab- 
sorbent. By successive distillation under pressure 
tlu^ absorbi-nt is tlien depriv('d of its ligliter com- 
bustible constituents and gasolim* content. 

A. E. D. 

Asjdadf ; Manufarfure of . R. R. Ros<'nbauin, 

Assignor to Centra! Cofnmerc'ial Co., Chicago, 111. 
U.S. Fat. 1,332,359, 2.3.20. Appl., 2.4.15. Re- 
newed 29.7.18. 

Paraffin hydrocarbons are nnxed with non-fulfble 
or impcrf<'ctly fusible bitumen. Heat is ai)plied to 
the mixturi' in a cln.s<Ml vessel, so that the gas 
evolved })roduce.H a high pressure, until a bomo- 
geneou.s melt is obtained.- A. E. 1). 

Petroleum reduction; Process of . F. A. 

Kormann, New York, Assignor to W. F. Hull, 
Brooklyn, N.Y. U.S. Pat. 1,332,849, 2.3.20. 
Appl., 17.7.18. 

The physical properties of [xjtroleiira or liko hydro- 
carbon material aro alterwl by absorbing it in a 
heated alisorbent material, and then expelling it by 
the application of boat. — A. E. D. 

Hydrocarbons ; Treating . J. W. Coast, jun-? 

Tulsa, Okla., Assignor to The Process Co. U.S. 
Pat. 16.3.20. Appl., 6.6.17. 

Oil is cracked in a etill at 60 Ib. pressure and the 


Appl., 13.5.18. 
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vapour therefrom is passed through fine orifices into 
a bodjY of cooler oil contained in a reservoir. The 
escaping vapour from the reservoir passes through 
a reflux condenser before entering the main con- 
denser. The oil continuously leaves the reservoir 
and passes into the still. — A. E. D. 

Lnbricafinu oils from coal tar oils; Manufacture of 
~ — . H. Klever, Karlsruhe. Ger. Pats, (a) 

301,774, 2.2.ir>, and (u) 301,776, 27.3.15. 

(a) By heating coal tar oils under prei«uro to about 
250° — 350° C., if necessary in the presence of cata- 
lysts, they are converted into viscous lubricating 
oils. The incri'ase in viscosity is mainly duo to the 
condensation of bases and j)henols of high molecular 
weight, particularly the bases, and in a minor 
<legrcc to tile condi nsation and polymerisation of 
tlie neutral constituents, such as liydrocarbons. 
])uring the process considerable quantities of 
ammonia and water are formed. Suitable catalysts 
are fulhu’s earth, kieselguhr, kaolin, alumina, 
quartz powdiw, aluminium, zinc, iron, cadmium and 
cuprous chlorides. To obtain products of low 
solidifying point the tar oils arc first treated for the 
removal of the constituents which readily crystal- 
lise, for instance, by distilling off the fractions con- 
taining those constituents or by prolonged storage 
at a low temperature and subsequent filtration or 
centrifugal extraction. (a) The process described 
under (a) may Im carried out in the presence of 
small quantities of air or oxygen. Pitch oils ob- 
tained from coal tar pitch may be treated by this 
process. — ,1. E. B. 

Luhricdiinii oil <ind paraffin war; Production of 
hiiih-tjrade viscous from hi<jh -boiling frac- 

tions of gas-produccr and low-temperature retort 
tars. Allgem. Ges. fiir Chemische Industrie, 
Bmlin. G(‘r. Pat. 310, 6 j3, 11.7.17. 

TiiK tar tractions of high boiling point, after re- 
moval of constituents containing oxygen by wash- 
ing with a(iu(‘()us ciiiistie alkali or ethyl or methyl 
alcohol, ait' treated wilh li<|uid sulphur dioxide, 
and the resulting solution is soparaU’d from the 
solid paraflin which settles out. From a producer 
ga.s coal-tar distillate, b.p, 270° — C., a lubri- 
<-ating oil witli a viscosity up to 10 at 50° C., gr. 
rU3, and a setting point be low -20'- C. is obtaimsl. 

— J. F. B. 

Tars, pin licuhirUj oil-tar; Krtraction of ~ — ■ and 
deresinification of the resulting lubricating oils, 
Rochlingseho Eiseii- und Stahlwcrko G.m.b.H., 
and B. Schroder, Volklingcn. Ger. Pat. 315,654, 
15.6.18. 

Thk tar is subjected to distillation up to 200° or 
250° C., and is then transferred hot from the retort 
into a rotating extractor in which it is treated with 
calcium oxide or other chemicals capable of com- 
bining with resin acids; after cooling it is treaU'd 
with twice its weight of alcohol and stirred for 
several hours at the ordinary tcni{>crature. The 
extractor consists of a rotating drum in whicli 
trough-shaped vessels filled with chemicals are so 
arranged that the contents of the troughs cannot bo 
emptied during rotation. The alcohol dissolves the 
so-called resin acids, while the paraffins and 
asphaltic constituerds nunain behind; the re- 
mainder of the resin acids is combined with calcium 
oxide. The alcoholic .solution of the oil, when sub- 
jected to fnietional distillation, yields valuable 
lubricating products. — J. F. B. 

Lubricating and drilling machine oil; Substitute 

fQj- K S. Fuchs, Heppenheim. Ger. Pat. 

316,028, 6.7.18. 

Thb solution of alkali salts of lignic acid obtained 
|i8 waste liq^uor in the digestion of straw, moise-cob 
meal, etc., is precipitated by waste mineral acid or 


i bisulphate; the gelatinous product is heated at 
j the lignic acid settles out. A 25% 

I solution of the sodium salt of this product gives a 
browm oily liquid, which is used as such or after 
; emulsification with a little oil.— J. F. B. 

Coke; Process and phmt for '\itdising the steam de- 
veloped in the guenching of . J, Pintsch 

A.-G., Berlin, and L. Hodde, Augshurg-Ober- 
I hausen. Ger. Pat. 316,144, 2.5.18. 

Gas producers or carbonising plants; Furnace 

grates, more particularly for use wilfi . J. 

Wells, Cairo, Egypt, Eng. Pat. 139,731, 19.9.19. 
(Appl. 23,086/19.) 

I Vu s f e fv el ; .4 p pa ra t us fur re. cup e ra t i a n o f . F . 

Lioiid, Assignor to Hoe, Ix> Coke Industrie*!, St. 
Etienne, Krance. li.S. Pat. 1,334,765, 23.3.20. 
Appl., 15.11.19. 

Skk Eng. Pat. 120,932 of 1918; this .1., 1919, 672 a. 

Furnace [c(die~ovcn\; llegenerativc - - . E. Hurez, 
Petit (Amrunno, France. U.S. Pat. 1,333,716, 
16.3.20. Appl., 19.3.17. 

Skk Fng. Pat. 107,178 of 1917; this J., 1917, 861. 

[G'u.sj retorts; Machine for charging and dis- 
charging , .1 . G. W. Aldritlge, London. U.S. 

Pat. 1,. 327, 582, 6.1.20. Appl., 26.10.15. 

Skk Fng- Pat. 22,066 of 1914; this J., 1915, 1236. 

Gas manufacturing ; Purifying method and ap- 
paratus for , F. A. IJmsted, Chicago, 111. 

U.S. Pat. 1,332,529, 2.3.20, Appl., 1.2.18. 

Hke Eng. Fat. 135,931 of 1918; this J., 1920, 98 a. 

Hydrocarbons; Process of producing low-boiling 

. P. Hubbard, Assignor to 'I’he Irolino Co. of 

America, Washington, D.C. U.S. Pat. 1,326,056, 
23.12.19. Appl., 1.8.14. 

See Eng. Pat. 3327 of 1915; this J., 1916, 828. 
Produccr-gas furnace. Eng. Pat. 139,957. See I. 

; Gas furnace. U.S. Pat. 1,334,309. See 1. 

Gaseous mixtures. U.S. Pat. 1,3:13,850. 8Vr XXIIT. 


ilB.-DESTRUCTlVE DISTILLATION; 
HEATING -..LIGHTING. 

Di.stillation of South Indian woods. H. E. Watson, 
J. J. Sudborough, K. S. 1). Dosd, and K. U. Rao, 
J . Indian Inst. Sci., 1918, 2, 107—119. 

Details are given of the yields of charcoal, acetic 
acid, methyl alcohol, and tar obtained by the dis- 
tillation of 22 species of South Indian woods. Most 
of the woods gave lower yields than the woods com- 
monly distilled in otlier countries. Casuarina equi- 
! .set if olid (Forst.) wocxl, however, gave good yields of 
acetic acid (412 and 424%), and methyl alcohol 
(119 and 2T4:/).— C. A. M. 

Patents. 

! itetort ovens for the distillation of fuels and 
' bituminous ores. E. Hauser, Madrid. Eng. Pat. 

125,980, 22.4.19. (Appl. 9970/19.) int. Conv., 
i 20.4.18. 

i A VERTICAL retort of the Hawkins and Barton type 
i (,Eng. Pat. 5464 of 1890), having side walls which 
; diverge slightly downwards, has a vertical collecting 
I flue adjacent to one of its .side walls. The retort 
communicates with the Hue through a numlier of 
closely spaced openings inclin<^ upwards and out- 
wards, and the flue is subdivided by fixed trans- 
verse partitions which slope downwards and dut- 
wards from the retort. Each compartment thus 



328 A 


Cl. m.~TAR AND TAR PRODUCTS. 


[Mar 16 . IMO. 


formed is provided with a valve-controlled discharge 
ipe through which, as required, air, inert or re- 
ucing gas, or steam may be injected at any de- 
sired zone. When the retort is constructed of 
metal its side walls may be extended to the sur- 
rounding setting to separate the flues for the dis- 
tillation and heating gases. The retorts may bo 
formed with internal transverse undulations on 
their walls to facilitate the descent of the charge. 

— W. F. F. 

Arc4amp. G. M. Little, Pittsburgh, Pa., Assignor 
to Westinghouso Electric and Manufacturing Co. 
U.S. Pat. 1,333,065, 16.3.20. Appl., 12.11.15. 
The electrodes are encloscil in an arcing chamber, 
and means are provided by which, through the heat 
of the lamp, the surfaces exposed to the fumes of 
the arc are covered with a protective coating de- 
rived from an amine. — A. R. P. 

Catalytic heatiinj apparatus. Son. Lyonnaiso des 
Rechaiids Catalytiques, Camell, Cochet, Gritte ct 
Cie., Lyons, France. Eng. Pat. 140,001, 30.7.19. 
(Appl. 18.936/19.) Int. Conv. 24.4.19. 


III.-TAft AND TAR PRODUCTS. 

Phenols; Identification of . II. J. A. Lyman 

and E. E. Reid. J. Amer. Chem. Soc., 1920, 42, 
615 — 619. (Compare this J., 1917, 333.) 

The melting points of p-nitrohenzyl ethers of a 
number of phenols are given. In the etherification 
of esters of salicylic acid it is advisable to employ 
as solvents the respective alcohols from which they 
are derived, and to avoid excess of alkali; other- 
wise interchange of the alkyl giuups of the alcohol 
and of the ester takes place to a cci tain exUrnt (com- 
pare Pardee and Reid, thi^ J,, 1920, 305a. Also 
J. C. S., i., 3S1).— J. K. 

N it ro-com pounds ; Tlediiction of aromatic hy 

means of platinum and hydroyen. G. Cusmano. 
Annali Cliim, Appl., lOlO^ 12, 123 -130. 

Aromatic nitro-coni[>ounds (p-nitro-derivatives of 
phenol, anisol, and toluene; o-nitrotoluene, m- 
nitroaniline) are readily reduce<I to amines when 
siiaken in ethereal .solution with platinum black in 
an atmosphere of liydrogen, but even when an 
insufficient quantity of hydrogen for complete re- 
duction is ii.sed, the intermediate stages of nitroso- 
and /i-hydroxylamino-dorh'atives (ainnot be de- 
tected. This is due to the fact that under the 
experimental conditions the intermediate com- 
pounds are reduced more rapidly than the nitro- 
compounds. By introducing negative substituents 
into the nitro-corn pound (nitrobcnzoic acids, nitro- 
henzaldehydcs, dinitrobenzenes, dinitrotoluenes) or 
by effecting reduction in acifi soliitio!i (ni-nitro- 
aniline), the decomposition of the intermediate 
hydrox^lamino derivative can he retarded and its 
formation demonstrated. {Cf. J. C. S., i., 298.) 

— C. A. M. 

Petrol. Florcntin and Vandenbt rghe. *S^cc1Ia. 
Pyrrole, indole, and cai ha zolr. Franklin. See XX. 
Patent.s. 

Coal tar hydrocarhons ami other like rruj-tters: Frac- 
tional distillation plant for . W. E. Edwards, 

Wigan. ' Eng. Pat. 139,263, 28.1,19. (Appl. 
2073/19.) 

Far ifl led from a receiver through two preheaters 
into two stills arranged in series. In the first pre- 
heater, the tar flows up a cylindrical vessel fitted 
ivith a worm which serves as a condenser for the 
rapours generated in the second still, and is then : 


I led to the second preheater in which it flows up a 
i number of vertical tubes heated by the pitch 
escaping from the second still. Light oils distil 
from the tar in the first still, and are conveyed to 
a water condenser; creosote oil and anthracene oil 
are removed in the second still, and as the vapours 
pass down the worm of the first preheater, the 
anthracene oil condenses first and is tapped off at 
a point about halfway down the worm, whilst the 
<*reo.s()te oil, which condenses in the lower half, is 
drawn off at the bottom. The first still may be 
heated by the hot gases escaping from the furnace 
under the .si'cond still, and any i)erman(‘nt gas not 
condensed in the water condenser may be utilised 
for heating the stills. — L. A. C. 

Carhazole ; Manufacture or isolation of . Burt, 

.Boulton and Haywood, JjUI., and F. D. Miles, 
London. Eng Pat. 139,981, 19.6.19. (Appl. 
15,440/19.) 

(3tri>K <’arbazole, or a mixture containing carhazole,. 
is heated with an alkali metal, or an alkali metal 
oxide or hydroxide, in the presence of an indifferent 
solvent, naphthalene, or toluene under pres- 

.sure, at a temperature below the melting point of 
the alkali-carhnzole. The solvent is subsequently 
removed, and the alkali-earbazole is decomposed by 
boiling with water. — L. A. C. 

Hydrocarbon ; Process for the maivifacture of lower- 

hoiling from higher-hoilimj hydrocarbon 

[toluol from .rylol]. \. E. Hoiilehan, Assignor to 
E. I. dll Pont do Nemours and Co., Wilmington, 
Del. U.S. Fat. 1,334,033. 16.3.20. Appl., 25.5.17. 
Xycoi, is suhji.'cU'd to tlie action of anhydrous alu- 
minium ciiloridc whereby toluol is produced and is 
distilled off continuously, — A. E. 1). 

Sulphojiat i(ni and chlorination of aromatic sub- 
stances. II. N. Morris and Co., Ltd,, and H. N. 
Morris, Manchester. Eng. Pat. 140,007, 5.6.18. 
(Appl. 21,360/19.) 

.\n aromatic hydrocarbon and either sulphuric acid 
or li(|uid chlorine are led through atornisi^rs into the 
mixing chamlx'r in the apparatus described in Eng. 
Pat. 139,234 (this J., 1920, 291a), and the mix^ 
lif|uids pass through a chamber or series of chambers 
maintained at the desiri'il temperature, and, in the 
case of chlorination, containing a catalyst. 

— L. A. C. 

Suljdionation of hydroearbons of the aromatic 
series. L. M. Dennis, Ithaea, N.Y. U.S. Pat. 
1,332,203, 2.3.20. Appl., 6.7.17. 

/l-XAPHTHAr,K.NH.svi,i»HO\ic acid is extracted from the 
mixture obtained hy sulphonating iiai)hthalene 
with about 75,/ sulphuric acid, and the solution 
obtained is cooled. - L. A. C. 

Carhazole; Production of hajh-ppreenlaye . H. 

Leroux, Assignor to Soe. d’Eclairage, Chauffage, 
et Force Motrice, Paris. U.S, Pat. 1,318,212, 
7.10.19. Appl., 31.10.18. 

See Eng. Pat. 121,155 of 1918; this J., 1920, 9 a. 

(Hisifyinij pitch. (Jcr. Pat. 314,996. See ITa. 

Lubricating oils. Ger. Pats. 301,774-— 5. See IIa. 

Lubricating oil. Ger. Pat. 310,6.53. See IIa. 

Lubricating oils. Ger. Pat. 315,554. See IIa. 

Rubber composition. Plastic composition. U.S. 
Pata. 1,334,060-1. See XIV. 
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lV*-C0L0Ufi[lNG MATTEBS AND DYES. 

Vat dyestuffs; Benzidinoquinones and hisquinonyl- 

benzidines as . K. Brass and 0. Pnpp. Ber., 

1920, 53. 446—462. 

Bknzidine condenses with tolumiinone to yield ben- 
zidino-toluquinone, CHjC*H,0,*NH‘C,H/C,H/NHa, 
a dark violet powder which cannot be preserved in 
contact with air, and which dyes cotton in brown 
shades from a faintly alkaline vat, the colour being, 
however, due to polymerised products of the dye. 
Under similar cx)ndition8 methylanilino-p-bonzo- 
quinono yields a mixture of much 2-benzidino- 
S-methylanilinobenzoquinone and little NN'- 
bis - 5 - methylanilinol)enzoquinonyl - 2 - benzidine 
[ClL(CJl,)N-CJT,0/NirC«U/]„ which have 
similar tinctorial properties and dye cotton in 
yellowish-brown shades from a yellow vat. I)i-o- 
anisidino and methylanilinobenzoquinone give 
2 - di 0- anisidino - 5 - methylanilinobenzoquinone, 
CH,(C.H,)N • • NH * C,lI,(OCH0 • C\H, 

(OCll,)NH„ m.p. 124°— 0. (decomp.) after 
softening from 120° and NN'-bis-o-methyl- 

anilinobenzoquinonyl-2-diani.s.idine 
C,UA‘NHC,H,(0CH,)]„ m.p. 244°-216° C., 
which, on cotton, yield brownish shadee with 
a tendency towards olive. NN'-Bis-a-naphtho- 
quinonyl-2-dianiHidine [C,uH/)j*NH‘C 4 H,(OCHi) -Jj, 
brownish-violet crystalline powder, m.p. il66° — 
305° C., which dyes cotton in violet shades, is pre- 
pared from a-nai)hthoquinone and dianisidinc, 
whilst NN'-bis-3-chl()ro-a-napht]ioquinonyldianisi- 
dine, rod needles, m. p. 270° — 272° C., giving 
brow'nish-violet shades on cotton, is similarly dc- 
rive<l from 2.3 - dichloro - a - naphthoquinone. a- 
Etlioxybenzidine and a-naplithoqiiinone yield NN'- 
bis-a-naphtlioqiiinonyl-3-('thoxvlKmzidino, O.oHsOj* 
NIl C4H,a)C\]U) C„lf/NH C,„Hdh, violet - brown 
needles, m.p. 279° — 281° C., which gives violet 
shades on cotton. 2-Anilino-3.5.6-irichloroben7,o- 
quinone is oxidiscsl by manganese dioxide in the 
pres+mcc of sulphuric acid to 3'-anilo-2'.5'.3.5.6- 
pentachloio<iilM>nzoqninonylaniline, C, O, Cl, ‘ N 
(C«H J'Csd^Cl/NtlCflH.,, bluish-grey leaflets, which 
do not melt liolow 3()0° C., and which dye cotton in 
dull brown shades. (iJf. J. C. S., i.. 398.)— H. W. 

JIfvmato.njhn ; V reparation of . P. A. Houso- 

in in ami 0. K. Swift. J. Ind. Eng. Chem., 1920, 
12 173 -174. 

Cuiisi'.KU logwood extract, free from dust, is placed 
in a cylindrical vi’tssel fitted with a reflux condenser ; 
ether vapour from a lla«k passes into the top of the 
cylinder, is condensed, and falls on to the contents 
of the cylinder; the ethereal extract siphons con- 
tinuously back into the flask. T)ie latter is heated 
electrically ; a mercury manometer on tho flask is in 
circuit with a relay which cuts off the current if 
pressure develops in the apparatus owing to incom- 
plete condensation of tho ether. When the extrac- 
tion is finished a tap on the siphon is closed and tho 
ether distilled from the flask into the cylinder. The 
residue of crude hmmatoxylin in the flask is dis- 
.solved in hot water and the solution filtered ; pure 
hiematoxylin crystallises out as tho solution cools. 

— W. P. 8. 

Pjfrrole Blacks. A. Angeli and C. Lutri. Atti R. 
Acca<l, liincei, 1920, 29, i., 14—22. (Compare 
this J., 1919, 139 a.) 

In pr<*8ence of water or in alcoholic, ethereal, or 
moist benzene solution, pyrrole and quinone react, 
giving a black, amorphous compound, which closely 
resembles Pyrrole Blacks and melanins, and is 
apparently formed by the interaction of 3 (or 4) 
mols. of pyrrole and 6 (or 7) mols. of quinone. Under 
similar conditions indole does not react with pyr- 
role, but the latter (I mol.) and 1.4-naphthoquinone 
"(3 mols.) yield a compound crystallising in violei- 


needles. Isatin and pyrrole also react 
readily. Oxidation of pyrrole by means of hydro- 
gen peroxide yields a Pvrrole Black and a com- 
pound. CgHjjON^, which crystallises in almost 
colourless needles, m.p. 136° C (67 J C 8 i 
397.)— T. H. P. V /• . V.. o., 1., 


Picric acid. Marqueyrol and Carr(\ See XXII. 
Patents. 

Disazo dyestuffs; Manufacture of new yellow 

G. B. Eliis, London. From Chemical Works^ 
formerly Sandoz, Basle, Switzerland. Enc, Pat 
132,995, 1.5.19. (Appl. 10,887/19.) 

Tetrazotisei) 4.4'-diaminodiphenyl-2.2-dicarboxylic 
acid is combined with o-hydroxycarboxylic acids of 
the henzene series, e.g., salicylic acid, 4-hydroxy- 
isophthalic acid, or o- or rn-crosotic acid. The pro- 
ducts give yellow shades when printed on cotton 
with chromium or chromium-aluminium mordants. 


Azo dyes; Production of . J. L, Kane, Phila- 

delphia, Pa. U.8. Pat. 1,333,807, 16.3.20. Appl.. 
19.6.19. ' 

As an improvement in tho production of azo dyes, 
an aromatic amine is treated with a starchy 
I material in aqueous suspension. — L. A. C. 

Azo dyestuffs dyeing mordant cd goods. II. Fritzsche, 
Assignor to Society of Chemical Industry in 
i Ba.sle, vSwitzerland. U.8. Pat. 1,325,841, 23.12.19 
I Appl., 14.12.18. 

I See Eng. Pat. 126,460 of 1918; this J., 1919, 457 a. 


V.-FIBRES; TEXTILES; CELLULOSE: 
PAPER. 

[Wool.] Causes of the so-called “ AUwordeids re- 
I action.’^ 1*. Krais and P. Waentig, Neue Faser- 
stoffe, 1919, I, 265—266. Chem. Zentr., 1920, 91, 

■ 11., 209 (8eo this J., 1916, 416; 1917, 706.) 

; Allworuen’s reaction docs not give uniform results 
; with all kinds of wool and different sections of the 
same wool fibre Ixdinvo differently. The chlorine 
i w atcr must bo freshly prepared ; with bromine water 
: the swollings separate better from the fibre. The re- 
; moval of suint and grease is important. Hairs 
I containing a mcdullali may show the reaction very 
dislimAly; feathers do not react. Both in the 
chlorine reaction which pauses the formation of the 
swellings and in the treatment with alkali which re- 
moves the “ elasticum ” from the wool, there is an 
attack on tho. protein matters of the wool. The 
substance smisitive to chlorine is a protein present 
in the fibrilhe layer or in a cementing substance 
adhering to the fibrillue. At high temperatures tho 
sensitiveness of the tost to the influence of alkalis 
increases to aji extraordinary degree, so that at the 
boiling temperature tho traces of alkali which are 
dissolved from an ordinary glass vessel are sufficient 
to cause the absence of the reaction. The effect of 
boiling, however, is entirely suppressed by traces of 
acid, and the reaction remains positive after an acid 
treatment wdiich would certainly have an injurious 
effect on the quality of the wool. — J. F. B. 

I Fibres and yarns, especially artificial silk and 
; staple-fibre ; Tensile strength of — — . P. Krais. 

; Neue Faserstoffe, 1919, I* 206- 208. Chem. 

; Zentr., 1920, 91, II., 208. (See also this J., 1919, 

895 a.) 

i 8TArLE-FiBRE yarns from viscose or cuprammonium 
j silks show a loss of tensile strength on damping with 
I water, also with spinning emulsions, but petroleum, 
amyl acetate, and phthalic acid esters impart a 
distinct increase in strength. Heating for a short 
time increases the strength in tho dry condition, 
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but the strength in the wet condition is not im- 
prove. As regards chemical after-treatmente, dye- 
ing with chrome yellow has a favourable effect on 
viscose yarns, and cuprammonium yarns are im- 
proved both by chrome yellow and by treatment 
with tannin-gelatin. Chemical after-treatments 
may also mitigate the tendering of artificial silks on 
damping. — J. F. B. 

Straw and wood pxdy manufacture ; Utilisation of 

spent liquors from . M. Miiller. Woclioiibl. 

Papierfab., 1919, 50, 2719-2700. Chein. Zentr., 
1920, 91, 11., 151. 

Steam is admitted to the dige.ster freshly chargetl 
with wood in order to create a vacuum. The W'holo 
of the hot, black, spent liquor from a previous diges- 
tion i.s then pumped on to the prepared charge, 
after which the Hjauii liquor is (juiekly forced out 
again by steam Iri'e from air. In this way tlie 
most important feature of Ungenu-'s pr<x.-e.ss is 
utilised. At the end of the digeistion, in the manu- 
facture of pulp for bleaching, carbon dioxide and 
atmospheric oxygen must, as far as pe^^ible, be 
excluded from the digested pulp, for which reason 
blowing out the charge is preferable to extraction by 
Shank’s process. The freshly blown-out pulp 
should be treated with hot fresh caustic liquor, 
which is drained off and used for digesting fresh 
wood. The destructive action of the liquor on the 
cellulose may be avoided bv using the process de- 
scribc'd in (Jer. Pat. 284,6Sf (this J., 1915, 1048). 

— J. F. B. 

Cellulose mucilage. C. 0. Schwalbe and K. Becker. 

Z. angew'. Cln'in,, 1920, 33, 57 — 58. 

The parchment (‘‘ pergamyn ”'1 cellulose men- 
tioned in a previous paiier (this J., 1919, 858 a; 
1920, 58 a) had a high methyl value indicating that 
the treatment had left considerable quantities of 
lignin unattaek('d. The physical properties of a 
number of cellulose mucilages were inver.tigat4‘d ; 
that from cotton wool was almost entirely free from 
fibres exhibiting structure, but some of the parch- 
ment coll u lose mindlages containe<l libre debris. In 
the eajx! of mucilage prepared from soda- or sul- 
phito-cellulosc* by grinding in an e<lge-runner, the 
Schopper-Riegler sieve apparatus is u.sele.ss for de- 
termining the degree to which the fibre has been 
converted into mucilage, but the apparatus gave 
more trustworthy results with mucilage prepared by 
prolonged l>eatinyf in tlie hollander. -\V. P. S. 

CeUulosf, mucilage. II ggroscopic properties of 
paper containing mucilage. C. (f. Schwallx) and 
E. B(K-ker. Z. angt>w. Chem., 1920, 33, 58—59. 
Pakchment (“ {Kjrgainyn ”) c<dlulos<' and parch- 
mentised paper and similar products have a 
moisture content of ff—S ' after exposure to the 
ordinary atmosphere, but after exposure for four 
hours in air saturated with water vapour the water 
content increases to 17 — 26%. Previous heating at 
120® C. diminishes this property of absorbing water. 

— W. P. 8. 

Lignin; Jtesearches on — — . II. Potash fusion of 
the lignosul phonic ands. ^1, Honig and W. 
Fuch.s. Monatsh., 1919, 40, dll — 319. 

The removal of the sul phonic groups from the 
barium salts previously descrilnxl (this J., 1918, 
502 a) by fusion with caustic pota.sh is only coinplet<^ 
at 250® — 300® C. In each case protocatechnic acid 
wiis the sole phejiolic pro<Iuct obtained (compare 
Melander, this J., 1919, 025 a), the yield corre- 
sponding to 13 — 19% of the purely organic portion 
of the original material. The sulphonic acids are 
therefore complicated aromatic sulphonic acids, 
containing the carbon-skeleton of protocatechu ic 
acid. {Cf. J. C. 8., i., 291.)-~J. K. 


Paper; Testing tearing reswfance of . C. F. 

j Sammet. Paper, 19^, 25, 1063 — 1064. 

I The Schopper tensile testing machine may be modi- 
j fied so as to afford a numerical value for the re- 
i sistance to tearing. The lever arm is raised to a 
definite position up the scale, and a strip of paper, 
about 6 in. long and 14 in. wide, is slit at one end 
! to a depth of 2 in. One of the slit ends is then 
clamped in tho upper jaw and the adjaiient slit end 
ill the lower jaw of the machine, and tho strip is 
brought to a taut condition by adjusting the hand 
■ wdieeT and starting a tear in the paper of about 4 in. 

; The lever arm i.s then released from its fixed position 
' and exerts a tearing force on the paper which do- 
croa.s<',s as the lever falls. The lever arm comes to 
rest at tlie point on tho scale where the resistanc'e 
of the paper balances the weight of the falling arm. 
The results arc concordant, and practical working 
values are obtained from an average of five tests in 
each direction of the web. Tho tearing resistance 
of machine-made pafx'rs is slightly higher across 
tho web than along Llie weh, — J. F. B. 

Glucosides. Karrer. See XX. 

Patents. 

Broom fibres; J^rocfs.s for improving . Nossel- 

anhau-des.m.h.H., Berlin. Gcr. Pat. 315,754, 

10.9.18. 

Broom fibres are treated with strong catistic soda 
solution or .siihstancMi's with similar action, c.y., 
soditim sulphide, aluminate, and ziiujate. Tho 
fibres are thereby strengthened; they l)ecome curly, 
more elastic, and softer, and a good spinning 
material is obtained. — J. F. B. 

Paper yarns and textiles; Process for softening 
. C. Beiinert, Griinau. Ger. Pat. 315,834, 

6.3.18. 

The material is treated with the decomposition pro- 
ducts of proteins, such as protjilbinic and lysalbinic 
acids or their salts, alone or in conjunction with 
other .suitable siibstnru'os. When these substance.s 
are added to tho dyehaths in which cellulose textiles 
are to l)e dyed, they promote tho absorption of the 
dyestuff and give more brilliant shades. — J. F. B. 

Straw and similar stem and bast fibres; Manu- 
facture of a spinning (in<l wearing fibre from . 

Geraer J ute-Sj)innerei und Weberei A.-G., 
Triebes. Gcr. Pat. 316,109, 14.5.18. 

The raw material is boiled w ith a solution of 4 — 15% 
of sulphides or polysulphidcs of alkalis or alkaline 
earths to which <!austi(r soda is added in the propor- 
tion of 1 to 4, until the pectin and lignin matters 
and the silica are dissolved; the digested mass is 
th(«n resolved into separate fihre.s by the force of hot 
or boiling water directed in the manner of a water- 
fall upon it, being at the saFue time washed free 
from sulphide's. In or<ler to avoid hardening 
during drying, tlie mass, immediately after tlie 
tri'atment with water, is further treatexi with dilute 
aqutMius hydro< lilorin acid, then thoroughly washed 
and dried. — J. F. B. 

Fihces [peat moss]; Process for converting short, 

hntfle into a condition suiiahle for spinning. 

H. Ih'elen, Amersfoort, Holland. Ger. Pat. 
316,511,22.2.18. 

Peat or peat mons, previously frwd from impurities, 
is treated with a diliiU^ solution of soap or emulsion 
of fat in such a way that the individual fibres arc 
penetrated by tho fatty matter, and the production 
of a pasty, sticky mass is avoidcKl. The impregna- 
tion may take place during the separation of the 
impurities by shaking or other mechanical treat- 
ment of the fibrous material, or else after it has 
been washed. Y'arns can be spun from the treated 
I peat or peat moss, which do not shrink under the 
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influence of air and moisture, and which are ex- 
tremely soft and pliable, suitable for weaving in 
conjunction with stronger materials, such as wool, 
cotton, or jute. — J. F. B. 

Waterproofing fabrics of all kinds. Badische 
Anilin- iind Sodafabrik, Ludwigshafcn. Gcr. 
Pat. 303,390, 2.8.17. 

Thk fabrics are treated with emulsions of crude 
paralbn and alkaline substances. Crude parafiin, 
unlike the purified hydrocarbons, readily forms with 
alkalis emulsions which are stable in the cold. The 
creosote in the crude paryflin exerts a disinfectant 
action. — J. H. L. 

Taper pulp; Dyeing - — with insoluble arlificial 
ettlduung matters. Farbw. vonn. Mci.ster, Lucius, 
iind Briining, Hochst. Gor. Pat. 316,259, 5.8.17. 

Thk paper pulp is intiniattdy mixed with the colour- 
ing matL^rs converted into a soluble form, or with 
the soluble components from which the colouring 
matters are forme<l, in the presence of a .small 
amount of water. The process is coihIucUhI not in 
tin* hollander, but in edge-runners, pulping 
machines, and kneading machines or other appli- 
ances which ensiirt; the intimate mixing of the 
pulp with only small (juantitics of water. — J. F. B. 

Strairboard, paper, and the like container.^; Jm- 

pregnatiag or sat uraiing and subsequently 

draining the same, ,1. Spicer and Son.s, Ltd., 
Jiondon. From A. 10. Shirlow, Glen Hiintly, 
ITctoria. Kng. Pats. 139,533 and 139,534, 1.11.18. 
(Appls. 17,902 and 17,906/ 18.) 

Paper-pulp ; Separator for — J. White, Edin- 
burgh. II.S. Put. 1,. 333, 287, 9.3.20. Appl., 

22.3.19. 

Sek Eng. Pat. 131,118 of i918; this J., 1919, 769 a. 

Parchmeni ised paper, vulcanised fibre, and the like; 

Manufari tire of . R. II. Clayton, Manchester, 

.1, Huc'luier, (’hcadie Iluime, and II. JO. Williams, 
Assignors to The Manche.sU^r Oxide Co., Man- 
<hest<'r. U.S. Pat. 1,333,465, 9.3.20. Appl., 

10.6.19. 

See lOng. Put. 12*1,979 of 1918; thiu 3., 1919, 358 a. 

Parrh menl-paper ; l*rocess of manufacturing . 

W. Dngnall, Hampton Wick. IJ.S. Pat. 1,334,843, 
23.3.2 1, Appl., 4.2.19. 

See Eng Pat. 123,594 of 1918; this J., 1919, 283 a. 

Lubricating oil. Gcr. Pat. 316,028. See Ha. 

Heat insulating material. Gcr. Pats. 304,239 — 40. 
See IX. 

Plastic material. U.S. Pat. 1,331,519. See XI. 

Saccharifying plant material. Gcr. Pat. 305,690. 
See XVIII. 

Fodder from wood. Gcr. Pat. 305,000. See XIXa. 


VI.- BLEACHING: DYEING: PRINTING: 

• FINISHING. 

Patents. 

Dyeing machine. H. M Dudley, Philadelphia, Pa. 
U.S. Pats. (A) 1,332,488 and (n) 1,332,489, 2.3,20. 
Appl., 28.9 and 26.10.17. 

(a) WTtiiin a dyeing chamber arc arranged a series 
of fibte chambers each composed of non-perforated 
sides, a foraminous bottom plate, and a foraminous 
top plate which can lie inoy^ within the charnwr 
and neid in any desired position with respect to the 


bottom plate. Liquid can be forced in either direc- 
tion through the fibre chamber, (a) A fibre chamber 
of which the size can l>e varied is formed of non- 
perforate<l sides and movable foraminous top and 
bottom plates, spaced outwards from which are two 
other foraminous plates. By means of a pump 
liquid can be circulated in either direction through 
the device and through a reserve tank. 

[AniLne] Black; Production of upon textile 

fibres. E. A. Fonrneaux, Manchester. Reissue 
14,824, 2:1.3.20, of U.S. Pat. 1,277,056, 27.8.18. 
Appl., 14.8.19. 

See Eng. Pat. 116,562 of 1917; this J., 1918, 463 a. 
Softening paper yarns. Ger. Pat. 315,834. See V. 
Dyeing paper pulp. Gcr. Pat. 316,259. See V. 


VI1.-ACIDS: ALKALIS: SALTS: NON- 
METALLIC ELEMENTS. 

Sulphuric acid containing oxides of nitrogen; liapid 
dccolorisaiion of strong — K. Rosenstand- 
W'bldiko. Cliem.-Zcit., 1920, 44, 255. 

The addition of peroxides of lead or barium results 
in the formation of hydrogen peroxide, which 
oxidises the nitrogen oxides to nitric acid. The lead 
or barium formed i.s precipitated as sulphate, which 
is insoluble in the cold acid. So small an amount 
as 03)01 — 0 01 % of hydrogen peroxide will elfectively 
d<*eoloriso ordinary acid, whilst 1% suffices for an 
almost black material. — A. E. J). 

Sulphuric acid; Cravimetric determination of . 

li. W. W'inkler. Z. angew. Chem., 1920, 33, 59 — 
60. 

Duy barium sulphate evolves a small (juantity of 
sulphuric anhydride when ignited. WTien sulphuric 
acid is prtxdpitated from a pota.ssium sulphate solu- 
tion having an acidity of about A/100, the weight 
of precipitated barium sulphate (about 0'3 grm.) 
dried at 130'^ C. should bo multiplied by 1‘0045, or 
that of ignited barium sulphate by 1*0099, in order 
to obtain the correct wadght. — W. P. S. 

Nitrogen oxides; Improvements in the industrial 

production of t/i. arc furnaces. F. Gros. 

Coinptcs rend., 1920, 170, 811 — 813. 

Tueke is considerable loss of energy in the fixation 
of atmospheric nitrogen* in electric arc furnaces 
owing to the humidity of the atmosphere and its 
relatively low oxygen eontent. Yields at least 60% 
higher per kilowatt-hour can be obtained by using 
dry gases and artificially increasing the oxygen con- 
tent u)) to 50 /' . 'I he nitrogen peroxide can be col- 
lected by cooling the issuing gases to low tem- 
peratures, The gases circulate m a clovsed circuit, 
thus remaining dry, dry oxygen and nitrogen being 
intrmlueed as required. The nitrogen peroxide 
collected as above may ho converted into nitric acid 
of any strength required. The heat recoverable 
from the gases issuing from the furnaces is more 
than e<iiiivalent to the energy necessary for work- 
ing the cooling apparatus and for the manufacture 
of the necessary oxygen. — W. G. 

Nitrogen; Thepretieal study of fixation of by 

the electric arc. C. P. Steinmotz. Chem. and 
Met. Eng., 1920, 22. 299-4301, 353-.357, 411—416, 
155—462. 

The theoretical factors involved in the fixation of 
nitrogen by the electric arc method have l^n ex- 
tensively studied by the author. His investigations 
include a consideration of the reaction velocities 
and thermal equilibrium, tables of thermal nitrin- 
! cation constants, reaction periods and velocities in 
j air being given. Th^ influence of the rate of cooling 
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is illustrated by curves. The employment of multi- 
ple arcs, and the cooling of the arc by adiabatic 
expansion and molecular diffusion, are discussed, as 
well as the effect of the arc in dissociating N^, 0,, 
and NO. Finally, the principles of the arc and the 
characteristics of tho various types have been 
studied and compared. — W. J. W. 

Ammonium sulphate; Cakmg of . 0. G. 

Atwater and J. F. W. Schulze. Cheni. and Met. 
Eng., 1920, 22, 373—374. 

The caking of certain samples of ammonium sul- 
phate was found to }>e duo to the presence of 
pyridine sulphate, which (uiuses the material to 
absorb moisture on damp days, subseciiient loss of 
this on dry days producing a caking effect. Phenols 
do not cause the phenomenon. By pa.ssing dry 
ammonia gas, preferably preheated, through the 
sample, or by treatment with very dilute ammonia 
liquor, pyridine is liberated and the absorption of 
moisture and caking become inappreciable. (G/this 
J., 1920, 101 T.)— W. J. W. 

Ammonium nitrntv; The formaldehyde method for 

determininif . J. T. Grissom. J. Ind. Eng. 

Chem., 1920, 12, 172—173. 

Neutral 207 formaldehyde solution is added to the 
ammonium nitrate solution, the mixture heated to 
60° C., and titrated with N/S .sodium hydroxide 
solutioTi, using phenolplithaloin a.s indicator. The 
reaction proc<'('ds according to tho equation: 
GCH,0 -f 4 NH.no, + 4Na()H = CJl,,N. }-4NaNO,+ 
lOH.O. Tho resiilts arc consistently about 0‘25% 
too low. — W. P, S. 

Ammonium chloride; Phenomena ohserved during 
the meliing, freezing, and h'dling of mixtures 
of— — and other chlorides. K. Hachmeister. Z. 
anorg. Chem., 1910, 109, 145— 186. 

The inversion temperaturo of ammonium chloride 
lies at 174° C. Tho following melting points are 
given; cuprous chloride 425° C., lithium chloride 
605° 0., zinc chloridt' 2'^3° C., cadmium chloride 
568° 0., ferric chloride 303° C., thallous chloride 
427° C., and lead chloride 501° C. In addition to 
binary compounds of ammonium chloride with tho 
above named chlorides, already known, the follow- 
ing also exist; CdCI,,NH.Cl ; 2ZnClj,NH.CI, and 
FeCl,.NH.Cl. The compound FeGl„NH.Cl pos- 
sesses a definite boiling point, 386° C. (Cf. J.C.S., 
May.)— J. F. S. 

Caustic pot setting.^. F. G. Wheeler. Chem, and 
Met. Eng., 1920, 22, 372—373. 

For securing economical working and long life of 
plant in caustic sotla manufacture, a high tempera- 
ture must be maintained in the furnace, ana the 
ash-pit should hold a small amount of water so 
that steam passc-s with the air through tho grates 
and keeps them cliid^-red. A combustion chamber 
behind the grate enables the soot to be burned 
before the hot gases arc chilled by tho pot, and so 
reduces smoke. Baffles are placed in the flue to 
keep the gases close to tho pot before e.scaping up 
the stack. The life of tho pots is increased by pro- 
tecting them from any blow-torch olFect of tho 
flames by means of a guard wall thin enough not to 
hold the heat or reflc'ct it into the furnace. 'J ho 
pots themselves should be so arranged a.s to facili- 
tate turning them periwJically. — W. J. W. 

Nitrates;, Effect of chlorides on the nitrometer de- 
termination of . M. T. Sanders. J. Ind. 

Eng. Chem., 1920, 12. 169—170. 

In the determination of nitric acid in sodium nitrate 
by means of the nitrometerj it is not possible to 
obtain results accurate within 0*1% if tne nitrate 
contains more than 15% of its weight of sodium 
chloride.-W. P. 8. 


Copper sulphate; Bapid determination of in 

works liquors. E. C. Carron. Ann. Chim. 
Analyt., 1920, 2, 69—71. 

The amount of copper sulphate in the solutions at 
various stages of the manufacture may be deter- 
miiuxl with an acturacy within 1% by a simple 
procof^s of centrifuging. The liquors must not con- 
tain more than 20 — 25 grins, of acid per litre, and 
tlie t(‘mperatiire of the mother liquors after centri- 
fuging must not he below 22° C. The average con- 
traction of the liquors aft<‘r taking the sample is 
about 4%, whilst the copper sulphate crystals 
separated by centrifuging have sp. gr. 1*86: Fifty 
c.c. of hot liquor is measured into each of two 
copper tubes, which are placed for 15 to 20 mins, 
in a cold water bath, so as to lower tho temperature 
from 90° to about 35° — 40° C., and then centrifuged 
for 3 to 4 mins. The mother liquors from tho tubes 
are then drained into a graduated burette. Their 
volume deducted from 96 gives the number of c.c. 
occupied by tho crystallised copper sulphate, and 
the latter value multiplied by 1*86 gives the weight 
of that salt. The amount of copper sulphate re- 
maining in solution in the mother liquor may he 
found by determining the temperaturo of the 
liquid and referring tc a table. At 10° C. the 
liquor contains 317‘6 grms. ; at 15° C., 337*1; at 
20° C., 356-7; at 25° C., 378*1; and at 30° C., 401-6 
grins, per litre. — C. A. M. 

Catalysis. VII. Catalysis in heterogeneous systems. 
N. B. Dhar. Proc. K. Akad. Wctensch., 1920, 
22, 570—575. 

The velocity of solution of anhydrous ferric sul- 
phate in watiT can be increased oy the presence of 
rediK'ing agents such as stannous cliloride or 
ferrous sulphate. When 20% nitric acid in excess 
aebs on copja'r at 18° C. so that the whole of the 
copper is dissolved, the action is accelerated by both 
ferrous and ferric salts as well as by a numWr of 
other compounds. Oxidising agents, as hydrogen 
peroxide, chromic acid, etc., retard the action of 
th(' acid. There is a small group of substances 
which in very small concentration exert a slight 
acceb'rating effect, whilst in larger concentrations 
they have a regarding eff(‘ct. It is shown that 
nitrous acid is formed by the action of nitric acid 
on terrous s.alts. — ^W. G. 


Lead chromates. M. Groger. Z. anorg. Chem., 
1919, 109, 226 234. 

Nor.mae lead chromate is prepared by adding 20 
c.c. of xV/l pota.sHiuni <4iromate to 19 c.c. of N/1 
lead acetate. If 40 c.e. of N / 1 lead acetate is 
treatcMl with 10 c.<‘. of potassium chromat-e and tho 
mixture evanorated to dryness on a water hath and 
washed witli water the hnsic compound, PhO. 
]*b('rO., is jiroduced. iJy rubbing 2 gnus, of normal 
lead cliromaie w'ith 30 c.c. of N/l potassium 
acetate, evaporating to dryness on a water bath, 
and washing with water, a lead potassium chromate, 
2 Pl)C’r() 4 ,K,Cr 04 ,ir,(), is obtained. — J. F. S. 

Lead n/aniile. N. M. (Jupta. J. Ind. Inst. Sci., 
1914, 1, 47- 48. 

The precipitate formed by the interaction of 
cyanides and lead salts in aqueous solution is a 
basic salt, and varies in composition witli the con- 
centration of the solutions employed. On boiling a 
5 7, solution of hydrogen cyanide with the pre- 
cipitated cyanide under a reffux condenser, tnen 
filtering the liquid, and allowing it to evaporate in 
a desiccator, deep vellow needle-shaped crystals of 
lead cyanide, Pb(CN)„ separatiyl. Lead cyanide is 
unattacked by concentrated nitric and sulphuric 
acids in the cold, but on adding water to a crystal 
the insoluble oxycyanide is formed. — G. F. M. 
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Magnesium nitride; Behaviour of towards 

carbon monoxide and carbon dioxide. F. Fichter 
and C. Scholly. Helv. Chim. Acta, 1920, 3, 298 — 
304. 

The reactions between freshly prepared magneeium 
nitride and carbon monoxide and carbon dioxide 
respectively at 1250° C. are expressed by the equa- 
tions : — Mg,,N,+3a) = 3Mg()+N,+3C; Mg 3 N,+ 
.3C()j = 3Mg()+3CO + N,. Carbon monoxide causes no 
change at 750° C., and reacts less rojidily than the 
dioxide. Tlie reactions nrobably follow upon the 
dissociation of the nitriue, which is almost com- 
plete at 1500° C. Aluminium nitride, which dis- 
sociates much leas readily (Fichter and Oesterheld, 
this ,T., 1915, 548), is oxidised by carbon dioxide at 
1300° C. to the extent of only 89%. {Cf. 
May.)-J. K. 

Gadolinium. Methods of separation of the terbium 
and ytterbium earths. ,1. Meyer and U. 

Miiller. Z. anorg. Chem., 1919, 109, 1 — 30. 
Gadolinium is best obtained from eiixenite, samar- 
skiU’, or monazite residues. When the mixture 
contains little c'erium earths and much yttrium 
earths the gadolinium is separated with the cerium 
earths in on(‘ operation by the potassium double 
sulphate method. If the mixture contains much 
c(uiuni earths the major portion of these is re- 
moved hy the double nitrate method. In cither case 
a fraction very much richer in gadolinium is ob- 
tained. 'J'liis is converted into bromates and the 
yttrium earth.s removed by fractionation; the 
ytterbium earths first pass into the mother liquors, 
then follow the erbium earths, and last of all 
yttriuin. It is essential that the yttrium should 
be entiis'ly rtunoved at this [)oint, for it is hardly 
possible to separate it at any of the succeeding 
stages. The main fraction contains samarium, 
gadolinium, neodymium, terbium, and europium; 
it is converted ijito acetate and fractionated, the 
fractionation being combined with the fractionation 
of the double bismuth nitrnt(*8. The ceriufn earths 
are rapidly si'parab'd, and a brow'ti mixturo of 
oxides, containing ga<lolinium and terbium, is ob- 
tained. These ei('ments are rapidly separated by 
fractional pre<'ii)itation with ammonia. It is pos- 
sible, by the above rnetluxl 'o obtain pure 
gadolinium oxide in a few months. (0/. J.C.S., 
May F. 8. 

Carhoi <d chloride. F. Paterno and A. Mazzucchelli. 

Gazz. Chilli. Ital., 1920, 50, 30-53. 

The densitv of liquid carbonyl chloride between 
-15-4° and' +59-9° 0. is l-42(34;^'0()2326 t, t being 
in degrees centigrade. The critical temperature is 
187° ±2° C., critical density 0 51.35, critical pressure 
about 51 '5 atrn., b.p. 8'02° C. at 760 mm. The 
chloride decomposes in contact with pure wak*r, 
but its decomposition prcKlucts, carbon dioxhle 
and hydrochloric acid, retard further action, which 
is thus dependent on diffusion ; acids in general also 
delay the interac tion of water and carbonyl chloride. 
Besides the ordinary reaction between carbon tetra- 
chloride and fuming sulphuric acid, CCl 3 + 2SO,= 
ffjO^Clj + COCla, in presence of excess of the hot 
fuming acid the reaction, CCl^ + 4803 = 28,0.01, 4- 
CO, also takes place. At - 15° C. liquid carbonyl 
chloride absorbs chlorine, giving a liquid containing 
28‘3% of free chlorine. Carbonyl chloride is 
absorbed in consii’erable proportions by heavy 
lubricating oils, from which it is expelled rapidly 
and almost completely by a current of air. {Cf. 
J.C.8., Mny.)-T. H. P. 

Liquefied and compressed gases; Purification of 

for laboratory jmrposes. L. Moser. Z. anorg. 
Chem., 1920, HO, 125—142. 

Carbon dioxide, in steel cylinders, , is generally 
98—99% pure, and may contain small quantitiea of 


oxygen, nitrogen, and carbon monoxide, rarely 
traces of hydrogen sulphide and sulphur dioxide. 
It can bo completely Irced from oxygen by passing 
' at a rate of i — 6 litres per hour through a paste (m 
chromium acetate and then through a 15% solution 
of titanous chloride acidified with bydro<4iioric acid, 
or hy passing over red hob copper at 1— 10 litres per 
i hour. Copper has no reducing action on carbon 
dioxide. To free it from traces of carbon monoxide 
! the gas may be passed over asbestos carrying finely 
divided cuprous oxide at 7(X)° — 8(X)° C. Hydrogen 
! sulphide can bo removed by passing the gas over 
pumice stone soaked in copper sulphate solution, 
and sulphur dioxide by means of acidified 2iV per- 
manganate solution. Commercial nitrogen, pre- 
pared by tho Linde process, has only to be freed 
; from trawls of oxygen. Tho best wet absorbent is 
copper gauze in ammonium carbonate solution, tho 
gas bcijig subsequently p.asscd through concentrated 
sulphuric acid to absorb ammonia. It can finally bo 
pas.scd over copper-asbestos heated to 7{)()° — 800° C. 
to absorb the last traces of oxygen. Hydrogen, if 
[)repared elfx:trolytically, is practically free from 
impurities, but if prepared by tho Linde process 
from water-gas it may contain air, carbon dioxide, 
carbon monoxide, and sometimes arsine. In many 
cases the hydrogen is contaminated with iron 
Iientaearbonyl, formed by the action of carbon 
monoxide on the steel eylinder under pressure. 
Since it is practically impossible, by cTiemical means, 
to free the hydrogen from tlii.s impurity or its de- 
composition products, such samples are unsuitable 
for laboratory use. Commercial oxygen, prepared 
by the Inndc process, contains only traces of 
nitrogen, whi<h cannot bo removed by chemical 
nu'ans, and a trace of carbon dioxide wliich can be 
removed by soda-lime. Electrolytic oxygen may 
contain up to 4 { of hydrogen, wbieh can be re- 
moved by passing the gas over lieated platinised 
asbestos and then through sulphuric acid to remove 
, the water formed. Commercial chlorine, which is 
gen(‘rally prepared oloctrolytically, is purified by 
liqindying the gas from the cylinder in a tube im- 
mersed in a carbon dioxide-etner mixture, allowing 
impurities such as air and carbon monoxide to 
eseaix}. Suljihur dioxide can be purified in tho same 
wLay as chlorine, but tho gas as suppliwl is pur© 
enough for most purpevses. Commercial ammonia is 
about 98% pure, tho remainder consisting of water 
and organic substances, such as pyridine, methyl- 
amine, pyrrole, etc., which are difliimlt to remove. 
It can be dried by means of lime or soda-lime. 

— E. n. R. 

N itroghjeerin waste acid. Dodds. XXII. 

Patents. 

Sulphuric and haloid acids; Production of . 

If. 3'obler, Hackensack, N.J., Assignor to 

American llrominc Co., Maywotxl, N.J. U.S. 

Pat. 1,332,581, 2.3.20. Appl., 9.1.19. 

SuLi'HUR dioxide and a halogen are introduced into, 
and caused to combine in, a stream consisting of a 
mixture of tho acids with water, the haloid acid 
being then separated by the action of sulphur 
dioxide alone. — W. J. W. 

Nitric acid; Process for producing . T. F. 

Banigan, Kenvil, N.J., Assignor to Hercules 
i Powder Co., Wilmington, Del. U.8. Pat. 

1,332,195,2.3.20. Appl., 12.3.19. 

. A STREAM of a mixture of pulverised nitre-cake and 
■ sodium nitrate is subjected to a simultaneous tumb- 
ling and progressivo movement, the supply end of 
j the stream’ being kept at a low temperature, and 
the discharge end at a high temperature. The nitric 
j acid produced is caused to flow in a contrary direc- 
tion to Uie stream. — W. J • 
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Ammonia; Synthetic production of . F. J. 

M«teger, New York. U.S. Pats, (a) 1,313,314, 
(b) 1,31.3,315, and (c) 1,313,316, 19.8.19. Appl., 
12.6.18. 

{\) High efficiency is attained in the catalytic pro- 
duction of ammonia from nitro|>;cii and liydro^i;en 
by periodically clianging the temperature during 
the reaction period in order to restore the catalyst, 
(n) Synthetic ammonia is product^d by hrin^^ing a 
mixture of hydrog:en and nitrogen into intimate 
contact with a fluid catalytic composition consisting 
of a finely divided catalyst in an organic liquid 
vehicle, c.f/., a finely ground mixture of cerium or 
coriura alloy and paraflin. (c) An unsaturated 
organic liquid, c,;;., cottonsi'c'd oil, is used as or in 
addition to the organic li<iuid vehicle specified under 
(b). The unsaturated substance acts as a “ pro- 
moter ” of catalytic activity. — Ji. A. C. 

Ammonia: Apparatus jar the prodarf/on of 

sijnthftic . R. F. (lardiner, Clarendon, V'a. 

U.S. Pat. 1,33.3,104, 9.3.20. Appl., 28..’3.19. 

Titr apparatus consi.sts of an electrolyth' cell of the 
suction type, packed with a diaphragm of “filtros,” 
“ fruit pit,” and cotton, saturated with an alkaline 
solution. (Sw also U.S. Pat. 1,328,082; this J., 
1920. 231 .\.) AV. E. F. P. 

Aminonia; Vrocess of recovering by means of 

sodium hisulphate. G. N. Vis, Paris. U.S. Pat. 
1,332,419, 2.3.20. Appl., 2.3.10.18. 

Sodium hisulphate^ is treated with ammonia to pro- 
duce crystallised sodium ainiuonium sulphate, and 
tho latter is heatt'd with ammonium sulphati* solu- 
tion. The insoluble residue (sodium sulphate) is 
then removed, and the solution is cooled to produce 
crystals of ammonium sulphate.— W. F. F. P. 

Ammonia coolers; Pctfcess and apparatvs for the. 

working of . A. Klonne. Ger. Pat. 314,332, 

8.12.17: 

Fluctuatioxs of iiressurc betwe(‘n the ammonia 
cooler and tho rweptacle for condensed liquid, which 
is connected to the former through an overflow pipe, 
are equali.sed, without loss of gas, by means of a 
device parallel to the overflow pipe. This device 
consists of an outer cylinder communicating by a 
pipe with the gas inlet to the cooler, and an inner 
cylinder communicating hy a pipe with the lower 
part of the cooler and with the overflow pipe. Per- 
forations around tho base of the inner cylinder, 
which are normally covero'd by a w'ater-.seal, enable 
gas to pass from the outer to the inih'f cylinder in 
tho event of a pressure ditference sufficient to un- 
cover the perforations Thus whenever the pressure 
of gas at the inlet to the cooler excc*ed.s a rertain 
value, gas pas.se.s dir<‘ctlv through the cylinders to 
the base of the cooler and the overflow liijK*. 

— J. 11. L. 

Ammonium hisulphate ; Process for producing 

from ammonium sulphate. Badisehe Anilin- und 
iSodafabrik, Ludwigshafen, Ger. Pat. 315,622, 
16.9.17. 

Normal ammonium sulphate, which can be readily 
prepared by interaction of ammonium carbonate 
with natural sulphates, is heated directly by flame 
gases, preftTably rich in steam, and tho fu.s^’d am- 
monium hisulphate is withdrawn frfini tho hot re- 
action zone as rapidly as po.ssible. - . 11. L. 

Cyanogen, compounds; Process of manufacturing 

. H. Foersterling, H. Philipp, and R. N. 

Sargent, Perth Amboy, N.J., Assignors to The 
Hotter and Hasslacher Chemical Co., New York. 
U.S. Pat. 1,332,439, 2.3.20. Appl., 29.10.13. 
Renewed 14.1,18. 

A roLATiLiJiAttLB ttieta! and 'nitrogen are brou^t 
into contact with excess of charcoal and heated to 


I about the boiling point of the metal. the 

! conimonoenient of the reaction is denoted by an 
apprtviablo rise in temperature, the extraneous heat 
i.s discontinued, and tho combination of the elements 
is allowed to procjccd by moans of the heat of re- 
action, mo.st of the cyanogen compound produced 
being absorbed by the excess of charcoal.— VV. J. W. 

Alumina; Method for the production of -. B. F. 

llaivorsAMi, Uhristiania. U.S. Pat. 1,333,020, 

9.3.20. Appl., 30.10.19. 

Alumina is prodiusnl from solutions of aluminium 
compounds by heating wdth ammonia under pres- 
sure.— AY. J.W. 

Hydro sulphite liquors; Preserving from de- 

composition. P. MacliiLyre, Clinton, Mass. U.S. 
Pat. 1,333,029, 9.3.20. Ajipl., 13.8.19. 

The decomjiositioii of hydrosiilphile liquors is pre- 
ventcKi by keeping them at a suffieiently low tem- 
perature and excluding oxidising influences. 

— W. J. w. 

Titanium compounds from titaniferous material; 

Process of cj-tiucting and the product ob- 

lained thereby. G. Jebsen, Assignor to Titan 
Co. A./S., Christiania. U.S. Pat. 1,333,819, 

16.3.20. Appl., 12.10.17. 

Fekrotitanikekous material is treated with sul- 
phuric acid, and the resulting slime is heated to 
produce a solid mass, wliieh is lixiviated to obtain 
a solution of titanium and iron eompounds. The 
(luanlity of m id employed is loss than that required 
to form normal salts with tho ba.se-forming material 
jiresent in the resulting soliitioiu^ — W. E. F. P. 

Magnesium carbonate; Process fur producing light 

basic . “ Lipsia” Chem. Fabrik, Miigeln. 

Ger. Pat. 301,733, 20.2.17. 

A soLcifON of a magnesium salt {e.g., waste salts 
from the potash industry) is treated with ammo- 
niuni magnesium carbonate at a temperature not 
above C., and tho magnesium carbonate pro- 
duced is separaU^d and converted into the basic 
<arl)onato by heating with water. A very light 
normal carbonate is obtaituel wdiieh on boiling with 
water yields a ba.sie carbonate about twice as volu- 
minous as itself. — J. 11. L. 

Soda alum; Process for producing . R. Link- 

meyer, Barby. Ger. Pat. 303,981, 21.6.17. Addi- 
tion to 301,011 (this J., 1920, 64 a). 

In tlie process of the original patent, water is added 
tool' cvaporaUsl from the melt as reijuired, in order 
to maintain ajiproxirnately equiinoloeular propor- 
tions of water and hisulphate during the reaction 
pcriotl. The n action temperature is thereby kept 
within the nspiired limits, and the melt acquires 
the right physical characters. — J. H. L. 

Nitrous gases; Process for absorbing tn stages. 

H. Pauling, Berlin-Liehtorfeldo. Gor. Pat. 
306,353, 13.12.17. 

The gases, r.f;., us formed hy combustion of air, 
are siilij^'cU'il to (roimter-eurnint absorption with tho 
ab.suriM'iu alternately at liigluT and lower tempera- 
tures. The ab.sorlx*nt may Is) cireulatetl so aa to 
return once in every cycle to a point of minimum 
tempi.‘rature ; it may bo passed oyer two towers and 
coruluetod ov^ r a heater in passing from the first 
to the second tower and over a cooler in passing 
from the second to tho first, so that tho gases give 
up heat to the absorbent in tho first tower and 
withdraw heat therefrom in the second. This ar- 
rangement promotes tho oxidation of nitric oxide 
at the higher temperature, and the absorption of 
the nitrous gases at the lower one.— J. H. h. 
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Soda; Process for the production of ammonia . 

R. Scbad, Darmstadt. Gcr. Pat. 316,549, 26.4.17. 
Before tho separation of tho bicarbonate from its 
mother liquor sufficient water is added to dissolve 
the whole of the ammonium chloride present. Tho 
Avashing and drying of the bicarbonate are thereby 
facilitated. — .T. H. L. 

Mercuric oxide; Electrolytic production of 

from mercury. Consortium fiir elektrochcin. 
Industrie C.m.b.ll. Ger. Pat. 315,656, 31.3.18. 
The alkaline electrolytic liquor is treated with 
organic substances pos.scssing tho character of pro- 
tective colloids, e.y., glue, starch, waste liquors 
from the treatment of Avood and cellulose, caramel, 
dextrin, etc;. The current efficiency is thereby 
increased almost to the theoretical, and the mer- 
( uric oxide obtained deposits sloAvly .and can easily 
be separated, by sedimentation, from metallic mer- 
cury. — J. H. L. 

Sulphur retort. F. W. Bccraft and A. L. Center, 
Salt Lake City, Utah, Assignors to United FilteTs 
Corjjoration, Nt'w Y«)rk. U.S. Pat. 1,332,537, 
2.3.20. Appl., 25.2.19. 

A iioitizoMAii, rotary cage for containing sulphur 
ore is enclosed in a causing having a stationary head 
and a shell portion Avhicli is movable lineally Avitli 
respect to the head. — AV. E. F. P. 

SidpJmr; Process for o})tolnin(i hy hcatiny 

<}iipsitin vdfh rcduciiKf tnienfs. F. AVeeren, 
Neukblln. Ger. Pat. 301,712, 30.9.15. 

SuM'iiuu is prodiUHHl by heating gypsum Avith re- 
ducing agents in presence of silicious fluxes in a 
blast furiiacM', the gypsum and the silicious fluxes 
Ix'ing introdiK'cd into the furnace in lumps. \ 
freely flowing slag is obtained free from sulphuric 
acid, calcium sulphate, or calcium sulphide, 

~J.H. L. 

Hydroiicu; Apjuiralus for produci'uj from 

steam. K. Zoller, Charlottenburg. Ger. Pat. ] 
.‘100,761,6 3.17. S 

In the j)roduclion of hydrogen from steam hy alter- ; 
nah oxidation and redmdion of iron ore or other 
(■out a t aj.>ent, the latter is contained in two or more 
colurii'.i ! so connected that first one and then the : 
other rc((Mves the reducing gases, the excess ot 
Avhieh, inixi'd with .air, serves to preheat the alter- ; 
naU' column, Avhilst the steam is conducted in the I 
rcvi’ise direction. The i-ontact imiterial is heated 
dircctlv, llu‘ usual suporheating being omitted. 

-.f.H. L. 

llydroyen ; ]*r<)ce.ss for produi iuy — — froui hydro- i 
earlion.-i and steam. Badischc Anilin- und Swla- 
Fabrik, Ludwigshafeu. Ger. Pat. 306,301, 21.8.14. 
.Addition to 296,866. 

In the iiroduction of hydrogen from hydrocarlAons 
and steam at high temperatures by means of nickel , 
as (aitalyst, tho .steam is partially or entirely re- ■ 
plaec'd by carbon dioxide. Tho reaction, CH4 + CO., ! 
-^2CO I 2H,, takes place to an extent which increases , 
Avith ris<; in tomperature and in tho concentration 
of carbon dioxide. A second reaction, however, ! 

3 COa = 4 CO 1 2 H 3 O, is usually tho prodominaut ' 
one, hut the products oi\n bo converted into carbon 
dioxido and hydrogen by subsequent treatment with 
a suitable catalyst at lower temperatures.- .T. H. L. 

Chlorides; Preparation of anhydrous metallic . 

P L. Uulin, Grenoble, Franco. Eng. Pat. 
140,114, 7.6.18. (Appl. 7661/18.) Addition to 
128,327. 

See U.S. Pat. 1,304,667 of 1919; this J., 1919, 630 a. 


Barium hydroxide; Process for preparing from 

I barium sulphide. E. A. Barnes, Allentown, Pa., 
U.S.A Eng. Pat. 140,297, 18.7.19. (Appl. 

I 17,991/10.) 

: See U.S. Pat. 1,316,133 of 1919; this J., 1919, 819 a. 

; Ammonia; Synthetic production of - - G. Claude, 

' Assignor to L’Air Liquido (See. Anon, pour 
I’Etude <‘t I’Exjdoit. dcs. Pnxj. {;. (fljAude). Paris. 

: U.S. Pat. 1,332,460, 2.3.20. Ap{)L, 1 1.3.18. 

See Eng. Pat. 130,086 of 1918; this J., 1919, 718 a. 

■ Ammonium nitrate; Manufaeiure of . J. R. 

Partington, Lostoek Gralain, and G. J. Jones, 
Uondon. U.S. Fat. 1,306,924, 17.6.19. Appl., 
10.12.18. 

See Eng. Pat. 134,562 of 1918; this J., 1920, 266 a. 

Am moriiinn nitrate.; Production of . J. R. 

Partington, (U J. Jones, and T. K. Brownson, 
Londojj. U.S. Pat. 1,330,130, 10.2.20. Appl., 
10.12.18. 

See Eng. Pat. 136,190 of 1918; this J., 1920, 266 a. 

Titanium and iron .salt.'i; Solution of and pro- 

cess of preparing .some. H. Olsen, Christiania, 
and T. 11. Forland, Ilaugesund, As.signora to 
Titan Co. A./S., Christiania, Norwnv. U.S. Pat. 
1,333,849, IC.3.20. Appl., 12.10.17. 

See Ger. Pat. 310,304 of 1917, this J., 1919, 363 a. 

Potas.num salts; Extraeting — from potash-hear- 
ing minerals. A. C. Auden. Uondon. U.S. Pat. 
1,331,940, 23.3.20. Appl., 28.11.19. 

See Eng. Pat. 132,8,55 of 1918; this J., 1910, 861 a. 

I/uiuetying air; Apparatus for . J. F. Place, 

Glen Ridge, N.J. U.S. Pat. 1,326,961, 6.1.20. 
Appl., 14.2.16. 

See Eng. Pat. 105,106 of 1916; this J., 1917, 548. 

Liquefact'on of air. Ger. Pat. 315,511. See I. 

Jieat insulating material. Ger. Pats. 304,239 — 40. 
See IX. 

Pidas.'iium compounds. Eng. Pat. 130,963. SeeX.Vl. 


VIII.- GLASS; CERAMICS. 

Stria in optical glass; (ompa rison tests for ^ by 

the Jirashear converging light, direct view, 
liurean of Stondaxis' tank immersion, and short 
range projeetion methods. L. E. Dodd. J. Amer. 
Ceram. Soe., 1919, 2, 977—1006. 

The author determined the number of strije in 117 
samples of glass by each of the four methods men- 
tioned in tho title and found that, when tho 
samples have polished ends, the short rang© pro- 
jection method is the Ix^t for regular use. A beam 
of light is projeeUal from a small lamp of spocia] 
shaiwq giving a lino of light 2'4 mm. long and 0’5 
mm. wide, through tho glass to he examined on to a 
sheet of plaU; glass with an opal backing. Shadows 
of any striae in the specimen are projected on to tho 
senxm. — A. B. S. 

Cri.dohalite ; latent heat of fusion of . K. W. 

Washburn. J. Amor. C-erain. Soc., 1919, 2, 1007 — 
1 1008. . / 
Tuk latent heat of fusion of eristohalito/ 
binary mixtures of silica and alumina^ 
silica, calculated from tho lowering of the Jr 
point, is found to be 69.50 cals, per 
solute is sillimauite, or 6650 cals, per nr 
alumina. Tho weighted average of ti^ 

6800 cals, per mol. or 110 cals. peU 
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solute consists of associated molecules the calculated 
latent heat of fusion will be too large. ijOf. J. C. S., 
May.)—A. B. S. 

Enamel-lined apparatus; Manufacture of • 

E. P. Poste. J, Amor. Ceram. Soc., 1919, 2, 
944-976. 

A DETAILED, illustrated description of one of the 
customary methods of enamelling steel and cast 
iron, including recipes for enamels, method of 
fritting, grinding, applying and burning the 
enamel. The use of the microscope in studying the 
effect of ovi'i- or undcr-liring is recommended. 

—A. B. S. 

Patents. 

Kiln [; Ceramic J. R. C. Purdy, Worcester, 

Mass., As.signor to Norton Co. U.S. Pat. 
1,332,471, 2.3.20. Appl., 15.0.18. 

A ciRCi’LAii kiln with several inlet flues beneath the 
floor has fire-boxes opening into the flues, a baffle 
wall or hag wherein the gases from the fire-boxes 
and flues are mixed, a conduit from the mixing 
chamber to the exterior of the heating chamber 
of the kiln, and means for removing the gases from 
the latter. — A. B. S. 

Tunnel kiln. G. W. Booth, Islington, Ontario. 

U.S. Pat. 1,333,099, 9.3.20. Appl., 17.5.19. 

A TUNNEL kiln has, in its walls, an air space extend- 
ing longitudinally through the kiln. At one end of 
the firing zone is a furnace and at the other end a 
chimney stack both communicating with the interior 
of the kiln. A flue in the lower part of the tunnel 
communcates at one end with the stack and with 
the aforesaid air space at the other end. — A. B. S. 

Carboys or large glass containers; Making — ^ — , 
H. M. Brown, Assignor to Spring Stopper Co., 
Brooklyn, N.Y. C.S. Pats. 1,334,647 — 8, 23.3.20. 
Appl., 2.12.18 and 28.2.19. 

IX.-BUIiDmG MATERIALS. 

Cement; Effect of calcium sulphate on . J. C. 

Witl. Philippine J. Sci., 1919, 14, 221 — 2.32. 

A KNow'N amount of gj'psum was addtHl either to 
the fini.shed cement or to clinker, the mixture was 
ground in a small ball mill, analysed to determine 
the SOj content and subjected to the usual physical 
tests. With the particular cement tested, for 
laboratory samples contairyng up to 2’5% SO,, the 
time of setting was practically independent of the 
SO, content; but when the (linker was ground in 
the usual way in the cement plant a quick or “flash” 
set was obtained if the SO, content was bedow I’fi/ , 
an irregular or erratic .set for a SO, content between 
1*5 and 1*8%, and a normal slow setting for a SO, 
content between 1*8 and 2*1 , the higher limit being 

the maximum allowed by the C.S. Government 
specifications. The effect of exposun* of the cement 
to air was very variable, and was independent of 
the SO, content. KxfK.>rimcnts on the addition of 
lime up to 2 Z to cement with SO, conUuit varying 
from 1*5 to 2*0% showed that the setting time 
increases with the proportion of lime, but the effect 
is independent of the SO, content. — \V. F. F. 

Asphalt rock ; Synthetic — — — vilh special reference 
to Zimmer^ 8 process. Krobiik*-. ChcKi.-Zcit., 1920, 
44, 253-255. 

NATumiL asphalt stone can comprc.ssc>d to a hard 
and compact mass, whereas the artificial products 
obtained by mixing bitumen with finely-powdered 
mineral matter (limestone) fail in this respt*ct. 
Natural asphalt stone heated to 12(P C. crumbles to 
a brown powder which can be stamped to a hard 
mass of higher density. If it be heated to a higher 
temperature than 150° C. it loses this property and 
gives a “dead product which is poor and sandy 






in texture. Zimiuer considers that the mineral 
matter in rock asphalt is chemically united with the 
bitumen through the medium of salts of sulphonated 
acids which have resulted in the course of the pro- 
duction of petroleum. The properties of Zimmer’s 
a.sphalt(lJ.S. Pats. 1,237,852 and 1,319,918; this J 
1917 101)5; 1019, 948 a) are compared with those of 
Swiss, Abruzzi, and Sicilian products, and it is 
considered that the artificial material, on account 
of its higher dropping point and lower solidifying 
point, is superior to thi^ natural substan(M3. Iho 
t'oinposition and properties of a number of artificial 
ro<‘k ji.snb.alts are tabulated. — A. E. 14. 


Wood; Effect of viscosity on the penetration of 

creosote, into . E. Bateman. Chem. and Met. 

Eng., 1920, 22. 359—360. 

A DEFINITE ri'lationship exists between the absolute 
visco.sity of ereosoR* and its penetration into wood. 
For longleaf pine and noble fir with a time of treat- 
ment of 2 his. and a prei(Suro of 76 lb. per sq. in., 
for the longitudinal penetration, yx~k\ for tan- 
gential penetration, y^/xl-k^; and for radial pene- 
tration, yx'^ k^] X being the penetration, y the 
absolute viscosity, and fc,. A:,, and being con- 
stants. In a large number of experiments the 
maximum value of xy was found to be 0*6, the mini- 
mum value 0*09, and the average value 0*3. Change 
of temperature of the oil has no other effect than 
that of changing the viscosity, nor ha^j the presence 
of free carbon in tar creosoU; any other effect than 
is to be expecU'd from increasL'd viscosity. Factors 
affecting the iienetration are viscosity, time of 
troatnieiit, pressure during the application, and 
variations in the w’ockI, but the inliuenco of changes 
in the last three is not definitely known. — W. J. W. 


Patents. 

Woods; rrocess for hardening [fireproofing^^ and 

preserving permeahle soft . A. Lambert, 

Home. Eng. Pat. 139,974, 11.6.19. (Appl. 
It, 789/ 19.) 

l*KiiMEA»LR soft woods are impregnated under pres- 
sure, with an animoniacal solution of copi>cr and 
zinc salts, borax, potas.sium chromate, and Portland 
cement, with or without salicylic acid and sodium 
fluoride. — A. B. S. 


Lumber : Vrocess fur the drying and curing of . 

(). E. .Jacobs, Kalamazoo, Mich. U.S. Pat. 
l,:m,848, 10.3.20. Appl., 15.9.16. 

1. UMBER, «*nil().s('d in a suitable vessel, is heaUid to 
about 100" F. (.38° C.) to air-dry the surface, and 
then treated with live steam at, about 20 lb. pres- 
sure until it has U'come evenly heated throughout to 
a temperature not exceeding 2.50° F. (121° C.). 
Steam is then blown off and the chamber is sub- 
jected to the action of a vacuum^ W'hich is con- 
tinued, with the lumlx'r maintained at 100° — 
120° F'. (.38^ — 49° C.), until the latter is drifxl. 

— W. E. F. P. 

fleal-insulahrg male rial and process nf making the 
same. R. B. Macdonald, Oakland, Cal., As- 
signor to W. H. Winkley, Los Angeles, Cal. U.S. 
J*at. 1,3.32,318, 2.3.20. Appl., 1.7.18. 

\ heat-insul-ATino material is formed from a mix- 
ture of heat-insulating earth, alkali, starch, and 
water, a portion of the alkali being combined with 
the e.'irth to form a. silicate, and the material having 
a larg(! number of air-cells formed by the drying of 
the starch. — A. B. 8. 


Heat-insulating material and process of making the 
same. W. H. Winkley, IjOS Angeles, Cal. U.S. 
Put. 1,J332,370, 2.3.20. Appl., 14.8.19. 

The material contains heat-insulating earth, sodium 
carbonate, hydrated lime, starch, and water. 

— W. E. F. P. 
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Inivlation; Procea for utilUing the final liquon 
of the potash industry for the production of 

materials for heat •. Process for producing 

[heat] insulating materials from basic magnesium 
carbonate and fibres. “ Lipsia ” Chem. Fabrik, 
Miigeln. Ger. Pats, (a) 304,239 and (b) 304,240, 
8.7.15. Additions to 303,310. 

(a) Tiik magnesia contained in the final liquors of 
the potash industry is precipitated as carbonate, 
MgCOjjSHjO, on suitable fibrous tissue. On dry- 
ing, the carbonate is converted into basic carbonate, 
and a very light, porous product of low thermal con- 
ductivity is obtained. (u) Hydrated magnesium 
carbonate is first produced and then converted into 
basic carbonate and precipitated on fibrous tissue. 

— J. H. L. 

Cements and similar products; Manufacture of 

. M. L. Boillot and J. Daudignac, Moutiers, 

Franco. U.S. Pat. 1,332,422, 2.3.20. Appl.,28.6.18. 
A MixTUBE of the finely-divided constituent 
materials is melted in an electric furnace, and the 
molten mass is kent in motion by the action of the 
electric arc until discharged. — W. E. F. P. 

Magnesium oxychloride cement. J. B. Shaw and 
G. A. Bole, Alfred, N.Y, U.S. Pat. 1,333,510, 
9.3.20. Appl., 24.2.19. 

Magnesian limestone is calcined under such condi- 
tioms as will form magnesia without decomposing 
the (ailcium carbonate and is then mixed w'ith a 
mixture of chlorides containing more than 50% of 
calcium chloride. — A. B. S. 

Material fur deadening sound and other purposes 
and method of making same. 11. B. MacFarland, 
Chicago, 111., and It. J. Shoemaker, Topeka, 
Kans., Assignors to E. II. Gold, Chicago, 111. 
U.S. Pat. 1,333,024, 10.3.20. Appl., 3.1.16. 

A ooHEiiENT, felted body of the fibres oi Zostera 
marina is treated 8U|7erficially with an acid, 
W’hereby a hard and adherent film is produced on 
the surface of the mass.— W. E. F. P. 

Portland cement; Manufacture of . J. 

Mellersh-.lackson, London. From F. Krupp 
A.-G. Gnesonwerk, Magdeburg-Buckau, Ger- 
many. Eng. Pat. 10,530, 10.7.14. 

See C. r. Pat. 301,080 of 1914; this J., 1918, 374 a. 

Mortal forming material from anhydrite: Manu- 
facture of a . F. Hartncr, Bad Homburg, 

German V. Eng. Pat. 117,605, 17.5.18. (Appl. 

8.305/18.) Int. Conv., 18.7.17. 

See Ger. Pat. 312,2.39 of 1917; this J., 1919, 905 a. 


X. METALS; METALLURGY, IHCLUDIMG 
ELECTRO-METALLURGY. 

Nitrogen in steel ; Effects produced by . G. E. 

Comstock and W. E. Ituder. Chem. and Met. 

Eng., 1920, 22, 399- 405. 

An outline is given of published researches on 
nitrogen in sU'cl, together with photo-micrographs 
showing the structures produced. Experiments were 
conductc'd to determine the effect of heat treat- 
ment, especially the rate of cooling, on the micro- 
structure of iiitrogcnised pure iron. Five samples 
were cut from a i in. swaged bar of pure, vacuum- 
fused, electrolytic iron which had been heated for 3 
hours to Tot)'" C. in a stream of ammonia gas. Four 
of these were healed for 15 mins, to 600°, 700°, 800°, 
and 960° C. respectively, and then quenched with 
water, after which they were again heated for 16 
mins, at the same temperatures and allowed to cool 
with the furnace The fifth sample was heated to 
1000° C. and slowly cooled. In the first case, the 


nitride needles were absorbed by the ferrite and 
held in solution in the quenched sample, appearing 
as pearlitic patches and intergranular material in 
the slowly cooled sample. In sample 2, quenched, 
the grains were larger, and the nitrogen only ap- 
peared at the boundaries. The preseiu'e of needles 
in the slowly cooled samplo indh ateH that a mini- 
1 mum tempcratiiro of 700° C. with slow cooling is 
‘ necessary for their appearance. The third sample 
' showed similar results to sample 2, except for lighter 
and wider grain boundarie.s. At 950*^ C. (sample 4) 

; all the nitride was absorbed and retained in solu- 
tion on quenching, and after slow cooling the grain 
I was smaller and tho nitride appeared as needles at 
the boundaries. Diffusion inwards of the outside 
j nitride hand had also taken place. The fifth sample 
' showed needles and widened grain boundaries and 
: rapid diffusion inwards of tho outside nitride band. 
Tho experiments show that nitrogen occurs in 
various forms, dependent on treatment^ and may 
, not bo visible at all, even in highly nitrogenised 
steel. The dark pearlitic patches do not necessarily 
denote carbon, but are a function of tho nitrogen 
i present and tno rate of cooling. The needles are 
; not Neumann’s lines or slip bands caused by 
; cutting, as they neither disappear on heating above 
i Ac, nor appear in the quenched as well as the slowly- 
cooled samples. Those lines appear to he due to a 
nitride of iron, soluble at 700° C. in ferrite, re- 
tained in solution by quenching but reappearing at 
the boundaries on slow cooling. — W. J. W. 

Iron objects; Cooling of hii/hly heated . F. 

Jlicdel. Stahl u. Ei.sen, 1920, 40, 1—9. 

Formulas have been devised for calculating the rate 
of cooling of highly heated iron object by radiation 
and by conduction. Results of experiments on heat 
radiation were in fair agreement with the calculated 
results. 3'he temjx^rature distribution in tho in- 
terior of the iron bodies during cooling is also dis- 
cussed, and the results of some experiments are 
given.- J. W. 1). 

Cold and silver; Electro-deposition of from 

ciianide solutions. 8. B. Christv. U.S. Bureau 
of Minos. Bull 150. 1919. Pp.^Hl. 

3'he paper, which embodies the results of twenty 
years’ investigations on the electro-deposition of 
gold and silver from dilute cyanide solutions such 
as arc obtained in the leaching of ores, contains a 
review of all the methods that have been proposed, 
more t'specdally those whk:h the author himself has 
worked out (see U.S. Pats 643,096 of UXX) ; 756,328 
of 1901; and 883,170 of UX)8; this J., UK)4, 494; 
•1908, 451). Clear solutions and rapid circulation 
are newssary for good results. A largo cathode 
area and an excess of potassium cyanide above that 
required to form the double cyanides are necessary 
for rapid and complete precipitation, and, if the 
voltago is ke])t low and tho circulation rapid, a 
considerable amount of cyanide is regenerated. 
Tho current should be stopped at the point at 
which the amperage becomes constant. The 
use of pervious idoctrixU's (fragments of carbon 
l>:ukod in hoxcvs) both as anodes and e.athodes has 
Ikvii adopted. A complete description of the con- 
struction and working of a model plant is given. 
The cell oonsiste of an oblong wooden Imx (xmtaiuing 
a simple pervious cathode at one end and a simple 
pervious anode’at the other. Tlic intorveiiiiig space 
is filled up witli a series of compound pervious 
; (‘liH^trodes (U.8. Pat. 88.3,170; this J., ltM)8, 454), 
i \ in. apart with a potential of 3‘5 volt'i IxHween 
1 each. The electrode's aro all iriadc u^) of “ Ex- 
■ celsior ” charcoal (carbonised “ Exci'lsior fibre ”) 
i packed in wooden frames, both sides of winch are 
covered with cheesecloth. The solution is circulated 
through the box by means of a small centrifugal 
pump; the speed of circulation is determined to a 
large extent by the current gap, a i in. gap giving 
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times the capacity that a i in. gap gives. In 
the former case, for example, for a 96% precipita- 
tion a maxiniuin capacity ol’ lit tons per 25 hours 
for a 1-ton box was obtained. — A. R. P. 

/Anc; Jicactions of H\e metallurijjf of . M. 

Lemarchands. Comptes rend. 1920, 170, 805 - 
807. 

In an atmosphere of nitrogen zinc oxide is readily 
reduced directl^y by carbon without the intermediate 
formation of carbon monoxi(l('. The amount of 
carbon entering into the reaction is intermediate 
between the aniounts mM'e.ssarv if carbon monoxide 
or carbon dioxide is respe(;tively the gaseous pro- 
duct. In explanation of tliis the author states that 
the reduction of zinc oxide by carbon monoxide 
takers place witli a veUx ity superior to the r<‘duction 
of carbon dioxide by caibon and commences at a 
lower temperature, i.c., 550° C. as against 400° C. 
for the latter. — W. G. 

Electrohjtic zinc produeG'on; ^fefhod for nna- 

lyticai confrol of . 11. F. llradley. Chein. 

and Mot. Fng., 1920, 22, 651 — 6;5. 

A DESCRIPTION is givcii of methods for analysing 
leaching and electrolyte solutions, concentrates, 
calcine and leacli residues, zinc dust precipitate, 
and anode sc*ah‘ from cells. 

Boasting; Phi/sicnl rhemisfry of . II. Equi- 

libria in the system Iead-sulphur- 0 '.riigen. W. 
lleinders. /. anorg. (’hem., 1919, 109, 52—62. 

The results of Schenck and Allx^rs (this J., 1919, 
370 a) are (Titicised and shown to be untrustworthy 
and in some ('ases, particularly the quintuple points 
in the system load-sulphur-ox /gen, impossible. 

— J. F. S. 

Coal dust in steel mills. Tiau-y. See IIa. 

Catalysis. Dhar. kVee VII. 

Films of metidloids and metals. Ilraly. Sec XX 1 11. 
Patents. 

Ahiini hium- ; Solder for — — . F. F. Tioisselier, 

(joloml^s, Franc'f'. Eng. Pat. 124,715, 30.1.19. 
(Appl. 2288/19.) Int. Conv., 26.3.18. 

An alloy of the com[)ositioii Al 28'/., Zn 36‘5 — 
37-5;:, Sn 33%, Cu 15- 25 .- J. W. 1). 

Solder. C. AV. Hill, Edgewood, Pa., Assignor to 
Westinghouse Electric and Manufacturing Co. 
U.S. Pat. 1,33:3.619, 16.3.20. Appl., 22.7.18. 

A BOLDER consisting of 6—10% cadmium and 
94 — 90% lead, and c*outaining a small but appre- 
ciable amount of ziuc.— A. 11. P. 

Solder. G. P. Euckey, AVilkin>buig, Pa., Assignor 
to Westinghoiis*^ Elei Iric and Marjufaeturing Co. 
U. S. Pat. 1,:3:33,666, 16.3.20. Appl., 13.3.18. 

A SOLDER consisting of an alloy of 90—94% lead 
and 10 — 6% cadmium. -A. 11. P. 

Electroplating . C. A. Bolton, lllagden Hill, Somer- 
.s€t. Eng. Pat. 138,967, 17.1.19. (Appl. 1271 / 19.) 

Copper is depo.sited electrolylically on aiuminium 
or ite alloys by immersing tbe article in strong 
nitric acid, then quickly “ Hashing” it electnilyl*- 
cally in a bath consisting of an acid solution of i 
cupro-nicdtel sulphate or nitrate, and finally plating 
in an acid bath of copt^er sulphate or nitratt*. 


Aluminium or its alloys; Preparing for electro- 
plating . H. D.. Cunningham, Brighton. 

Eng. Pat. 139,967, 4.6.19. (Appl. 14,111/19.) 
The articles are scoured with an abrasive such a« 


I pumice, or brickdust moistened with water at 80° F. 

I (27° G.), washed, then either subjected to a second 
! K(X>uring with abrasive material moistened with a 
I solution of copper sulphate at 90° F. (32° C.) to 
produce a thin coating of copper, or plawnl in an 
I acidulated bath of copper sul[)hate, and subse- 
' quently a thicker coating of copper is demositc.'d by 
i electrolysis using a low voltage. — J. W. 1). 

: Metal; Method of preparing - — - to he galvanisejl 
or eoafed. K. G. Jlarmeling, Paducah, Ky., 

; Assignor to J. E. Fay, St. Ix)uis, Mo. U. S. 
Pat. 1,3.34,092, 16.3.20. Appl. 29.7.18. 

The metal is heatcxl and subjected to the action of 
hot acetic acid solution. — J. W. 1). 

Metals: Process for coating substances having 

greatly devcloprd surface, with heavy or in- 

.stiluble. salts thereof. H. Bechhold, Frankfort. 
Ger. Pat. 309,187, 11.5.18. 

The substance to be {X)ated is allowed to absorb 
a soluble salt of tlu? heavy metal, from aqueous 
solution, ami the salt is tlien converted into an 
insoluhlo compound or reduced to metal. For 
example, 100 grms. of bolus is digesUxl with 1 litre 
of 0*4',', eoi)])or suljdiate .s<Jntion; tbe absorbed salt 
is converted into liydroxide by means of sodium 
liydroxide, and then warmed. The oxide layer thus 
])ro(luced may he reduced by means of hydrogen or 
liydrazine. A dei)Osit of silver on cliareoid may be 
similarly obtained, by means of fonuaUleliyde. 

-.1. II. L. 

Ore eoneent ration. F. C. 11. Marks, 1/ondmi. From 
liU(‘konha<'h l*rocess('s, Ine., San Francisco, Cal., 
U.S. A. Eng. Pat. 139,5:35, 4.11.18. (Appl. 
18,0.30/ 18.) 

3hfK ore is brought in wntact with a mim'ral 
.s^di'ctivo agent, e.g., a mixtui’e of rubber solution 
and petroleum grease (s(‘o also Eng. Pats. i:33,277 
ami 1.3.3,498: this J., 1919, 909 a), supported on, a 
travelling belt, rotating cylinder, or rotating table, 
or by a matted or tangled mass of material such 
as wood shavings or mineral wool. 3’lie valuable 
mineral constituents adhere to the .seU'ctive agent 
and may Ix' .suhs<'qneiilly .se))arated by treatment 
with hot water, eentriliiging, or tiie lik<‘. 

.1. AV. 1). 

Furnaces: Tilling crucible or melfinii put . 

.Soc. des Alliages ct Bron//<*s Forgeahb's, Paris. 
Eng. Pal. 140,015, 26.9.19. (Appl. 2.3,746 -PJ.) 
Irit. Conv. 21.7.19. 

The axis of the trunnions on which tlie tilting takes 
plac e is taiigcmtial to the edge of th<> mouth of the 
crucibh* at the pointer very close to the point over 
which tlu‘ molten melal Hows on }»ouring. 

- J. AV. D. 

Carbonizing [case-hardening ] furnace. J. H. L. 
Do Bats, Zelieiiople, Pa., Assignor to Now Process 
Metals Cor[K)ratioii, AVilmington, Del. U.S. Pat. 
l,;i33,79G, 16.3.20. Appl., 19.8.18. 

A c.ARnoNisiNci furnace consists of a hermetically 
closed rotating drum, to receive tho carbonising 
material and tin* metal to be carbonised, and an 
interior Hue, which is arranged along tho axis of 
the drum, and is heatcxl by moans of an injector 
burnfir. — A. 11. P. 

Jtla.<it furnace. C. H. Mace, Denver, Colo., As- 
signor to A. T. Carozza, llallirnore, Md. U.B 
Pat. 1,3.34,310, 23.3.20. Appl., 28.9.17. 

The tuyere.s between the shaft and crucible are dia- 
metrically opposed, rectangular in section, with 
straight parallel sides. The continuation of the 
sides form connecting Burfacos between oppoflite 
tuyeres.— W. F. F. 
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Molten^ metal; Beinovingimpuritie$ f rom . W. 

White, Washington, D.C. U.S. Pat. 1,832,6^, 

2.3.20. Appl., 1.11.18. 

Gabes and other impurities are removed from 
molten metal contained in a crucible, by imparting 
to the metal a rotary motion by means of a paddle, 
wherobv the surface of the metal is displaoea into a 
vertical position around the sides of the crucible, 
and the sound metal is forctni towards the exterior 
of the mass. The rotary movement is then slowly 
reduced so as to allow the metal to fall back 
gradually to its normal position, and the portions of 
the charge containing the impurities are separated 
from the sound mo tab— A. It. P. 

Tungsten crucible and method of making and using 
same. J. H. llobertson and D. Jankower, New 
York. U.S. Pat. 1,333,036, 9.3.20. Appl., 14.7.19. 
A CRUCIBLE is made from a disc of sheet tungsten 
which is laid over the top of a die electrode; the 
other electrode, in the form of a plunger, is brought 
down to make contact with the discj and, when the 
latter is hot and in a pliable condition, presses it 
into the die, thereby forming the crucible. Alter- 
nating current is used and a regulating rheostat is 
included in the circuit. — A. R, P. 

Copper-lead smelting process. W. McA. Johnson, 
Hartford, Conn. U.S. Pat. 1,333,720, 16.3.20. 
Appl., 24.10.14. 

An acid and a basic ore mixture are heated to a 
high temperature (1200^ C.) in separate rotary 
kilns and then mix<^ and smelted by means of in- 
ternally developed heat in a closed container, t.e., 
an electric furnace. The charge is tapped into, and 
allowed to settle in, two electrically heated settling 
hearths arranged in scries, and products (lead, 
matte, and slag) are tapped as usual. — A. R. P. 

[Zinc] refining process; Ebullient . AV. McA. 

Johnson, Hartford, Conn. U.S. Pat. 1,333,721, 

16.3.20. Appl., 12.2.16. 

Impure spelUir from an electric furnace or retort 
)lant is melted in a .settling furnace and the top 
ayer i^ tapp{d off into an electric distilling fur- 
nace. The vapours are pas.sed through a layer of 
zinc oxide to remove from the speUer any volatile 
impurity having a greater affinity for oxygen than 
zinc TTie la.st fraction of the metal in the distilling 
furn.u-s' is returned to the settling furnace at the 
end (/ the day's run and the heavy lead-iron alloy, 
which sinks to the bottom of the latter, is tapi>e<l 
once a week and returned to the plant, — A. R. P. 

Alloy. F. A. Fahrenwald, Cleveland, Ohio. U.8. 

Pat. l,3t«,965, 16.3.20. Appl., 25.6.17. 

A STRONG, hard, and light alloy ertntains aluminium 
and less tlian 66% of beryllium (glueinum). 

—A. E. D. 

Magnesium alloy. AV. R. Veazey, Cleveland^ Ohio, 
Assignor to Th<^ Dow Chemical Co., Midland, 
Mich. U.S. Pat. 1,334,193, 16.3.20. Appl., 
10.10.18. 

An alloy of magnesium with relatively small pro- 
portions of mangan(\se and copper, — J. W. D. 

Sodium; Method of making metallic . A. W. 

Smith and AV. R. A eazey, Cleveland. Ohio, As- 
signors U) The Dow Chemical Co., Midland. Mich. 
U.S. Pat. 1,334,179, 16.3.20. Appl., 12.10.18. 
Metallic sodium is produced by electrolysing a 
fused mixture of sodium carbouato and sodium 
chloride in such proportions that the mixture dias a 
lower molting point than either of its constituents. 

-J. W. D, 

Melting furnaces and the like; Lids for . Akt.- 

• Ges. Brown, Boveri & Co., Baden, Swit«rland. 
Eng. Pat. 131.887, 25.8.19. (Appl. 20,868/19.) 
Int. Gonv., 83.8.18. 


Furnaces for heat treatment of metals. D. M. Cun- 
ningham, Armadale, Scotland, and Stein and 
Atkinson, Ltd., London. Eng. Pat. 140,5^, 
23.4.19. (Appl. 10,132/19.) 

Separating minerals from ore-hearing inaterials; 

Machine for . R. P. Park, South Melbourne, 

VicUiria. Eng. Pat. 139,661, 14.4.19. (Appl. 
9510/19.) 

Steel; Basic Bessemer process for production of 

. AV. GonUmmaun, Siegen, Germany. Eng. 

Pat. 115,027, 4.4.18. (Appl. 6811/18.) Int. 
Conv., 4.4.17. 

SeeGct. Pat. 302,768 of 1917; this 3., 1918, 377 a. 

Iron; Manufacture of . G. J. Stock, Assignor 

U) H. H. Blackburn, Bradford. U.S. Pat. 
1,3.33,824, 16.3.20. Appl., 11.10.17. 

See Eng. Pat. 130,343 of 1916; this J., 1919, 727 a. 

Bust-proofing of iron and steel articles. J. .A. 
Thompson, Smethwick, and G. H. Alexander, Bir- 
mingham. U.S. Pat. 1,318,027, 7.10.19. Appl., 
8.11.18. 

See Eng. Pat. 129,831 of 1918; this J., 1919, 727 a. 

Sulphide ores; Process of treating — — . M. Sem, 
Assignor to Dot Norsko Akticselskab for Elektro- 
kemisk Indiistri, Norsk Indiistri-Hypotekbank, 
Christiania. U.S. Pat. 1,317,179,30.9.19. Appl., 
16.6.16. 

See Ger. Pat. 313,122 of 1915; this J., 1919, 869 a. 

Electric furnace for heating, annealing, and melt- 
ing metallic maternal. AL Fossati, Assignor to 
Soc. Anon. Stabiliinenti Biak, Turin, Italy. U.S. 
Pat. 1,322,416, 18.11.19. Appl., 6.3.19. 

See Eng. Pat. 124,438 of 1919; this J., 1920, 29 a. 

Coating with tin and tin alloys articles made of 
aluminium or alumtnium alloys. M. N. Salvati 
(G. Beer and A. Tixiesco, Exors.), Assignors to 
Soc. Anon. Stabilimenti Biak, Turin, Itidy. U.S. 
Pat. 1,332,307, 2.3.20. Appl., 15.11.18. 

See Kng. Pat. 134,315 of 1918; this J., 1920, 29 a. 

Composite or compound metal; Manufacture of 
jflates and large sheets of . E. Martin, As- 

signor to Comp. Beige dii Bi-Metal, Brussels. 
U.S. Pat. 1,332,674, 2.3.20. Appl., 13.2.19. 

See Eiig. Pat. 128,8,55 of^DlO; this J., 1919, 042 a. 

Copper; Bccovery of from its ores and solu- 

tions. H. L. Rulman and H. F. K. Picard, 
London. U.S. Pat. 1,333,688, 16.3.20. Appl., 
27.12.13. 

See Eng. Pats. 1152, 9171, and 16,017 of 1913 ; this 

J., 1911, 488. 


XI.-ELECTfiO-CHEMlSTRY. 

yitrogen fixation. Steinroetz. See VII. 

Electrical purification of air. D'Ar.sonval and 
others. See XIXb. 

Patents. 

Elect rolysers ; Mono-polar electrode . 

Hepburn, Manchester. Eng. Pat.* 139,296, 
22.2.19. (Appl. 4472/19.) 

A mono-poIjAR electrode elect rolyser of the filter 
press type comprises a number of units, consisting 
of anodes, cathodes, frames, and diaphra^s, each 
unit teing electrically independent of the others, 
having independent liquid connections, and in»n- 
iat^ from adjacent units. — B. N, 
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Batteries; Pnmary . Electric battery. O. E. 

Ruhoff, Assignor to French Battery and Carbon 
Co., Madison, Wis. TJ.S. Pats, (a) 1,331,213, 
17.2.20, and (b) 1,331,877, 24.2.20. Appl., (a) 
9.11.18, (b) 6.7.18. 

(a) a material for electric batteries is made by 
adding a manganese compound to a suspension pre- 
pared by stirring deflooculated conductive material 
with water, thoroughly agitating the mixture^ 
ing sal ammoniac (ammonium chloride), or similar 
salt, again agitating the mixture and filtering. The 
material is dried, compacted, and the product 
ground, mixed with moro carbonaceous conductive 
material and sal ammoniac. (b) A battery , con- 
taining carbon, powdered depolarising material, 
and zinc, is provided with a porous partition^ which 
is inserted between the depolarising material and 
the zinc. The partition is soaked during the pro- 
cess of manufacture with a 1 — 6% solution of 
jKitassium bichromate or other salt of chromic acid, 
which will act on the zinc to form a product which 
protects it from the depolarising material when the 
Battery is at rest, but does not affect the eflBciency 
of the battery when in action. — B. N. 

Elecirolytic cell. E. A. I^e Sueur, Ottawa, Canada. 
U.S. Pat. 1,331,671, 24.2.20. Appl., 25.1.19. 


one pole of a cell, the other pole being wton or 
another metal, or the two components of the coil 
may themselves be joined in the bath to form an 
electrolytic couple, whereby the core paeses into 
solution. — H. J. H. 


I Electric 7 tmffle furnaces [; Doors for tilting 
1 A. Irabery, Halifax. Eirg. Pat. 140,138, 
(Appl. 20,375/18.) 



I Electric resistance furnace. J. Simon and P. F. 
! Sarron, Lyon, France. U.S. Pat. 1,334,809, 

! 23.3.20. Appl., 13.11.18. 

1 See Eng. Pat. 132,080 of 1918; this J., 1919, 779 a. 


Electrical precipitation. U.S. Pat. 1,331,226. See I. 


i Electric precipitators. Gcr. Pat, 314,626. See 1. 


i Electrical precipitator. Ger. Pat. 314,947, Seel, 
i Electrical precipitation. Ger. Pat. 316,634. See I. 

; Osculation and reduction of gaseous compounds. 
U.S. Pat. 1,332,730. See I. 

Ammonia. U.S. Pat. 1,333,404. See VII. 
i Mercuric oxide. Gor. Pat. 315,656. See VII. 


The anode is provided with a conducting stem pro- 
tected by a conducting slieath of resistant metal, 
and sheets of resistant metal are clam|>ed against 
opposite sides of the sheath and extend from it in a 
lateral and downward direction. — B. N. 

Plastic material jiractically incombustible, .strong, 
and possessing visulating properties. D. Motta, 
Assignor to E. Riigiu and A. Villain, Genoa, 
Italy. U.S. Pat. 1,331,6U», 21.2.20. Appl., 
23.7.19. 

A PLASTIC and elastic insulating material is pre- 
pared from paper paste without size and equal 
parts by volume of calcium carbonate and mag- 
nesium silicate, the weight of the combin(*d car- 
bonate and .silicate bcurig substantially the same as 
the paper paste. — B. N, 

CounuLrone-re sin insulating material. A. A. IVells, 
Caldwell, N.J., Assignor to Ellis-Foster Co. U.S. 
Pat. 2.3.20. Appl., 9.4.17. 

A MOULDED electric insulator containing coumarone 
resin as an essential constituent. — A. de W. 

Insulating liquids for transformers and sicitchr- 
boards; Incombustible or difficultly combustible 

. H. G rossmann, Olx^r-Urdo^f, Switzerland. 

Ger. Pat.'3l5,402, 17.2.14. Int. Conv., 31.1.14. 


Cements. U.S. Pat. 1,;132,422. See IX. 

Sterilising liquids. U.S. Pat. 1,333,6^33. XIXb. 


Xn.-FATS; OILS; WAXES. 

Oih; fiplillino ol (»!/ mems of castor seed 

lipase. J. J. Sudborougli, H. E. /Watson, and 
P. S. V'^arina, 3. Indian Inst. Sci., 1919, 2, 
241—265. 

Nicloux'b method of on/yniic hydrolysis (this J., 
1904, 327, 942) was found tiio most suitable for the 
treatment of oils on a large scale. A lip^ pre- 
paration from decorticated castor seeds is moro 
active than an eijuivalent quantity of enzyme from 
undecorticated seeds. The activity of castor seed 
lipase begins to diminish after tlirw days from the 
date of preparation. By the use of manganous 
suli)hate a.s activator (0 2 part per llX) parte of oil 
and 4 parts of crushed castor stxHl) 90 to 95% of 
hydrolysis is eifected in 48 hours. Samples of con- 
centrated crude fennentation glycerin prepared by 
enzymic hydrolysis gave analytical results ocmal to 
those of a Twitchcll crude glycerin, but yielded an 
inferior distillate and left a larger rt^sidue. 


A WORMAL transformer oil is mixed w'ith a more 
volatile ineomhustible insulating liquid, such a.s 
totrachloroethane or epichlorhydrin, and a non-con- 
ducting organic base, ^uch as aniline or dimethyl- 
aniline, which will neutrali.se acid decomposition 
products. — H. J. H. 

Imulating or infUiniiaahle lujuids; Process for elec- 

triccdly heating . Allgem. Elektrizitiita-Ges., 

Berlin. Ger. Pat. 316,012, 2.5.10.18. 

A CONDUCTING liquid carrying (urreiit i.s pas.scd 
through E coil immersed in the liquid to be treaty. 
The current is led in by electrodes. The heating 
liquid should have a high boiling point, ^d by 
maintaining it under increased pre.ssuro with the 
aid of a suitable safety-valve still higher tempera- 
tures cairbe attained. — H. J. H. 

Tungsten or platinum wire coils; Process for re- 
moving metallic cores from . Eloktrische 

Gli^mpenfabrik “ Watt A.-G., Vienna. Ger. 
Pat. 316,667, 1^2.19. Int. Conv., 14.3.18. 
tai cow is rmuoffAhp m alectaxjiytio process which 
iMTOt the coil aatoiielMd. The coll omy be mede 

V 


Oil splitting with germinating and resting castor 
seeds. K. G. Laiwala. J. Indian Inst. Sci., 
1919, 2, 266- 267. 

The results obtained by hydrolysing various oils by 
means of crushed meal from resting and germin- 
ating castor .secxls showe<l that, on the whole, the 
former seeds posst^ss greater lipolytic activity. 

— C. A. M. 

Castor and soya beans; Lipolytic activity of . 

A W. Barton. J. Amcr. Chem. Soc., 1920, 42, 
620-632. 

From a study of the hydrolysis of lard, olive oil, 
and ethyl butyrate by the lipases of castor and soya 
iKrans it is deduced that the lipase of castor beans is 
more intense in its action than that of soya bean^ 
The range of acidity in which action on lard and 
olive oil took place was practically the same with 
both enzymes and independent of the substrate. 
The degree of activity for a given acidi^ was 
tioally the same for olive oil and for lard. The 
activity towards ethyl butyrate was lets, and the 
range of acidity in which action took plaoe was 



yyiffy. . Ko/q] Ol. lan.-^^PAlKTS i PiaMEKTS) VABNISHES; RESINS. 341 ▲ 


much higher and narrower. It is concluded that 
soya andcostor beans contain the same lipase or 
lipases, and that both contain more than one lipo- 
lytic enzyme. — J. K. 

Chrysalis oil; Characters of — L, Desvergnea. 

Ann. Chim. Analyt., 1920, 2, 80 — 82. 

Two samples of silkworm chrysalis oil obtained from j 
an oil works in the Rhone valley dilFored widely, j 
one being a dark-brown substance resembling vase- 
line, and the other a pale limpid oil. The latter 
had the following characters: Sp. gr. at 15^^ C., 
0*916; solidif. pt., -lO'^C. ; no” = l’4066; acid value, 
8*6; saponif. value, 186*1; iodine value, 83*9; un- 
saponiliable matter 1*3% ; mol. equiv. of tatty acids, 
268*6; m.pt. of fatty acid^ 26*0° C. ; m.pt. of 
saturated fatty acids, 60*0° C. ; and iodine value of ' 
unsaturated fatty acids. 95*1. The semi-solid pro- 
duct had: 8p. gr. at 15° C. 0*964; solidif. pt., 23*5° 
•C.: acid value, 113*0; saponif. value, 184*8; iodine 
value, 86*7; unsaponif. matter, 4*8% ; mol. equiv. of 
fatty acids, 263*2; m. pt. of fatty acids, 33*3° C. ; 
m.pt. of saturated fatty acids, 60*0° C. ; and iodine 
value of unsaturabed fatty acids, 139*6. The un- j 
saponifiable matter from the oil contained only a j 
small quantity of cholesterol, w'hcreas that from the 
aemi-solid pr^uct contained a considerable quan- | 
tity. The different results given by the two samples ; 
are to be attributc<l to dilferenocs in the methods of i 
extraction.' C. A. M. | 

Fats and oils; Veterminaiion of the iodine values of 

ly Winkler's bromate method. J. V. Lakhani ; 

and J. J. Sudlxirough. J. Indian Inst. Sci., 
1916, 1, 173—179. I 

Winklek’s method (this J., 1914, 872) giv<5S trust- ■ 
worthy results with ordinary oils and fats, provided ; 
that the addition takes place in the absence of light. 

In presence of diffused daylight substitution of 
bromine takes place to an extent which increase.s 
with the duration of contect. Correct iodine values 
are obtaimnl with acids such as crotonic and cinna- ■ 
inic acids with a/f^dhylene linkages within 30 rains, j 
if light is excluded, but the values obLaineil with the j 
estcus of such acids arc nmch too low and not con- i 
cordant. The use of finely powdered l)one charcoal i 
cau.sed a considerable iiKTcase in the rate of the ; 
absorption of bromine, the iodine value of ethyl ! 
<;innamate‘ Ixiing raised th(‘reby from about 18*6 to ' 
121, lud that of ethyl crotonate from 24*5 to 170*3. 

-C. A. M. 

rhloroglucinol reagent; Method of preparing ' 

for the Kreis Iranciditij] test. H. W. Dixon. J. ; 
Ind. Eng. Chem., 1920, 12, 174. 

Onh iiuNDREi) grms. of sodium hydroxide is dis.solved 
in 4t) c.c. of w'ater and cooled to*a temperature at 
which a fow crystals of resorcinol dropp<sl into the 
liquid do not become brown ; 15 grms. of resorcinol is 
then .stirred into the li<iuid, the vwsel is covered to 
exclude air and the mixture heated on a sand-bath 
for 2—3 lira, until a dark chocolate-coloured melt is 
obtained. After cooling the mass is dissolved in 
500 c.c, of water, the solution (ooled in ice, acidified 
with hydrochloric acid, and extracted with suc- 
cessive 100 c.c. portions of ether. The united 
ethereal extracts are treated with animal charcoal 
and filtered, the filtrate forming a stock solution for 
tho Kreis test (this J., 1904, 1001; Kerr, this J., 
1918, 475 a).— W. P S. 

Kmulsions. T. R. I3rigg.s. J, Phys, Chem., 1920, 
24, 120-126. 

Intermittent shaking is much more efficient for 
preparing emulsions than c*ontinuou8 shaking. The 
time required for complete emulsification depends 
on the interval of rest between tho individual 
shakes. Emulsions are readily made by rolling or 
rotating cylinders containing oil and soap solution. 
<C/. J.C.S., May.)-J. F. S. 


Emidsions. T. R. Briggs, F. R. Du Cas84, and 
L. H. Clark. J. Phys. Chem., 1920, 24, 147 — 160. 
Emulsions of oil and water may be made by grind- 
ing ilie two together in a mortar in tho presence of 
a finely divided solid which is easily wetted. Tho 
finely divided solid serves to increase the area of the 
interface between oil and water and is more effective 
if suspended in the oil before adding the water. In 
tho “ Continental ” method of preparing emulsions 
gum arabic acts both as finely divided solid and as 
emulsifying colloid. Emulsions of water in oil may 
bo made in a mortar by using finely divided solids 
easily wetted by oil. {Cf. J.C.S., May.) — J. F. S. 

Vroso millet oil. Dunbar and Biniiewies. SeeXlX\. 
Patents. 

OUs and fats; Frocess for recovering from soap- 

free waste water. Naaml. Vennoots. A. Jurgens' 
Vereenigde Eabrieken, Oss, Holland. Eng. Pat, 
124,220, 12.3.19. (Appl. 6142/19.) Int. Conv., 
9.3.18. 

The water is treated with small quantities of an 
electrolyte, e.g., 0*01% to 0*02% of sodium chloride, 
alum, or sulphuric acid, to break down the emulsion. 

' —A. de W. 

Washing and degrf^astny plant; []ieater-arms for] 

benzine . W. Irwin, Coppenhall. Eng. Pat. 

140.191, 4.3.19. (Appl. 5327/19.) 

XIIL-PAINTS; PIGMENTS; VABNISHES; 
RESINS. 

U7iife lead; Modification of the Thompson method 

for the determination of acetic acid in . L. 

McM aster and A. E. Uoldstein. J. Ind. Eng. 
Chem., 1920, 12, 170—171. 

The Thompson method (this J., 1905, 487) may be 
shortened by distilling with phosphoric acid as de- 
scribed until the mixture has a small bulk and then 
continuing the distillation with steam until about 
GOO c.c. of distillate is obtained. This is trea^ 
with 0*5 c.c. of phosphoric acid and distilled under 
a pressure of about 150 mm. ; <luring the diatiliar 
tion air is admitted through a line capillary reach- 
ing into tho liquid. When 10 c.c. of tho distillate 
requires no more than one drop of -^/lO sodium 
hydroxide for neutralisation the distillation is 
stopped and tho total distillate titrated. In the 
case of white lead which has been ground with oil it 
is almost impossible to extract the whole of the oil, 
and tho distillate obtained in the Thompson method 
! contain.s free fatty acids; the second distillation 
' under reduced pressure yields a distillate free from 
; fatty acids, and con.sequently tho results obtained 
i for acetic acid are lower than those found by tho 
i Thompson method. — W. P. 8. 

■ (jcad chromates. L. Bock. Farben-Zeit., 1920, 25, 

1 761. 

; The lead chromates show many examples cf change 
1 of colour with alteration of di.spersity, e.g., many 
! products of tones varying from orange to red can ^ 

! brought to the same tone by grinding, whilst pale 
pigments can . be obtained from tho normal 
chromate, after washing, by continued standing 
under water. The sulphur or canary tones of the 
chrome yellows obtained by simultaneous precipita- 
tion of the chromate and sulphate of lead deiiend on 
their high degree of dispersity. The pigments ob- 
tained by addition of highly dispersed le^ sulphate 
to or even precipitation of lead sulphate on to 
ordinary chrome yellow are not appreciably lighter 
in tone than the ordinary pigment, whilst their 
purity and opacity are inferior, simumting that of 
1 “ reduced ohromo yellows. — A. de W. 
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PianunU; Fineness and texture of . H. A. 

Gardner. Giro. 90, Paint Manufacturers’ Assoc., 
U.8.A., and Nat. Varnish Manufacturers’ Assoc. 
Mar., 1920. 6 pp. 

Thb pigment under examination is rubbed with the 
finger across the grooves of an Edison disc phono- 
graph record, and the surface is then examined with 
the microscope. Most pigments consist of coarse 
articles covered with fine ones, and when examined 
y the method described the coarser particles are 
retained in the grooves with their facets arranged 
parallel to the plane of the record. The micro- 
scopic observation of pigments mounted on a record 
is wst done by viewing obliquely. The number of 
particles in a given weight or pigment may be esti- 
mated by preparing a suspension of 1 grm. of the 
pigment in a litre of water containing a very little 
gelatin, and counting the particles in a few drops 
of the suspension contained in the cell of a htemo- 
cytoineter. — A. do W. 

Carbon black in natural ijas; Apparatus for esti- 
mating . R. 0. Neal. Chem. and Met. Eng.. 

1920, 22. 358-359. 

An apparatus for determining the quantity of 
carbon black obtainable from gases of unknown com- 
position comprises a central portion, hood, and 
hopper, of sheet iron, the hopper having a sliding 
door to enable the carbon black to be removed from 
a depositing plate by means of a 8crai)cr. Below 
the depositing plate, at an adjustable distance, is 
fixed tho gas pipe with lava tip burners, each 
capable of burning 4 cb. ft. of gas per hr., and the 
as supply is connected to a meter and is controlled 
y a needle-valve, a U-tubc for determining the 
ressuro being inserted between tho meter and the 
urners. The apparatus may also be used without 
a meter by previously calibrating it against a meter 
and observing different pressures on the manometer 
tube and rec*ording the time. The tc'st should last 
at least one hour, using 15- 20 cb. ft. of gas. The 
carbon black should be removed at intervals of 10 
mins., and at tho end of the test it is removed by a 
brusli and the total weighed. — W. J. W. 

Oleo-resin from Hardwickia pinnata. K. S. Iyer 
and J. J. Sudborough. J. Ind. Inst. Sci., 1918, 2, 
2^35. 

The oloo-rcsiti obtaiiu'd from Jlardwirkia pinnata 
is a dark-brown viscid liquid soluble in alcohol, 
ether, light petroleum, (^^^etic acid, and turpentine. 
It closely resembles copaiba baLsam, as the following 
constants show ; 8p. gr. at 15° C., l'(X)8; acid value, 
90'2] saponif, value, 112*9; acetyl value, 79*6; vola- 
tile oil, 42*7%. Tho volatile oil, separated by dis- 
tillation with sui>€rheakd steam, i.s colourless, and 
has a pungent, bitter taste. It boils mainly be- 
tween 248° and 253° C., and its physical constants 
closely resemble those of caryophyllene, tho nitroso- 
cliloride of which was actually isolated from tho oil 
and identified. Tho residual resin is brittle, is com- 
pletely soluble in 90 alcohol, and yields a good 
quality spirit or oil varnish.— G. F. M. 

(Heo-resin from Dipterocarpus indicus. J, 0. Man- 
fiukhani and J. J. Sudborough. J. Irid. Inst. 
Sci., 1918, 2, 37-45. , 

Th» oleo>resin of Dipterocarpus indicus (Dhuma 
tree) i& intermediate between the oleo-rosin of 
Hardicickia pinnata (preceding abstract), and that 
of other Dipterocarpus sp. which v'cld the so-called 
garjan i^gurjun) balsam. The following constants 
are given for the oloo-reein; Acid value, 12’6; 
saponif. 10‘3: acetyl value. 48*2, total volatile 
oil. 67'8%. Xlie volatile oil, isolated by steam dis- 
tillation. boiled mainly at 260°— 254° C. Tho I 

nitroeocUoride was obtainad from the oil in some- 
what ^eater yield than that obtained 

from Uie Hardwkkta oil, Mtd wse identified m 


o-caryophyllene nitroeochloride. The residual resin 
I is harder than the Hardwickia resin, and gives both 
I spirit and oil varnishes of good quality. The vola- 
; tile oil apparently possesses therapeutic properties 
similar to copaiba oil. — G. F. M. 

Varnishes; Solvent media and their effect on [syn- 
thetic reainj . H. Wolff. Farbon-Zeit., 

1920, 25, 668—371. 

The solubility of synthetic resins (formolitee) of 
different makes and oven of different deliveries of 
the same make varies very considerably, especially 
in mixtures containing benzene and its homologues. 
This is shown by actual determinations of the 
benzonc-carrying power of different specimens 
when dissolved in various solvents, e.g.^ ethyl and 
methyl acetates, methyl formate, and acetone. The 
viscosity curves of solutions of synthetic resins in 
acetone-benzene mixtures show that with increasing 
proportion of benzene to acetone there is a change 
from molecular to colloidally dispersed systems. In 
some cases precipitation or even gel-formation 
results from increasing addition of benzene. The 
persistent softness of the films left when some forrao- 
lito varnishes are allowed to dry spontaneously is 
attributable to the selective evaporation of the sol- 
vent in the film, the solvent of higher boiling-point 
and weaker solvent power being retained to a pro- 
jmrtionatoly greater degree as evaporation pro- 
ceeds, so that a surface layer of relatively iiniwrine- 
able gel of the resin in the indifferent solvent is 
formctl, which inhibits further evaporation in tho 
under layers. Tho solvents chosen for use in formo- 
lite varnishes should therefore be of such nature as 
to permit of a largo addition of the poorer of tho 
solvents without precipitation of tho resin, or the 
more active solvent should possess tho lowest rate 
of evaporation in the mixture. Alternatively a 
component, e.g., pyridine, may bo added which 
diminishes the sidective evaporation of tho active 
and non-active solvents. — A. do W. 

Patents. 

Linoleum; Prodacing — - and product thereof. 
G. W. Priest, Assignor to E. I. du Pont 
do Nemours vt Co., Wilmington, Del. U.8. Pats. 
(a) 1,3^,049 and (b) 1,334,050, 16.3,20. Appl., 
8.3.17. 

(a) An oil or (b) an oxidised oil is mixed with a 
polymerised product of tho coumarone or indene 
group at a temperature not above 100° C., and the 
mixture is applied to a fabric layer.— A. de W. 

Plastic ruhbcrMke masses; Manufacture of . 

P. B. Ribot, Schwabach. Gcr. Put. 315,847, 
11.7.18. 

The liquor which settles out in tho saponification of 
resins is purified by sedimentation or filtration, then 
treated in a stirring vessel with dilute sulphuric or 
hydrochloric acid in a finely-divided state, while 
heating at about 100° C. The resulting mass is 
slightly acid, insoluble in water, soluble in alcohol, 
ether, and caustic alUali ; it is plastic when warm 
and brittle in tho cold. — J. F. B. 

[Resinous] polymerised compounds from unsaiur- 

ated hydrocarbons ; Production of . H. V. 

Dunham, Brattlolwro, Vermont, U.8.A. Eng. 
Pat. 138,046, 8.9.19. (Appl. 22,095/19.) 

8kk TJ.S. Pat. 1,324,649 of 1919; this J., 1920, 164 a. 
Reference is directed to Eng. Pats. 7282 of 1914 
and 109,077; thw J., 1915, 346; 1917, 1089.) 

Paint ; Waterproof . 8. Kuroki, Tokyo, Japan. 

U.8. Pat. 1,333,321, 9.3.20. Appl., 6A19. 

Seb Eng.. Pat. 136,132 of 1919; this J., 1920, 36 a. 

Coumarone-retin inwlator, U.6. Pat. 1,832,860. 
Set XL 
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XIV.-INDIA'BUBBEB: GUTTA-PBECHA. 

Hubber goods; Determination of cellulose in . 

8. W. Epstein and B. L. Moore. Indiarubber J., 
1920, 59, 569—666. 

Onb half gram of the rubber is digested with 26 c.c. 
of freshly distilled cresol (b. pt. 198° C.) for 4 hours 
at 160° — 186° C., then cooled and 200 c.c. of light 
petroleum spirit (b. pt. 45° — 50° C.) added with 
constant agitation. After allowing to settle and 
decanting the liquid through a Gooch crucible con- 
taining a pad of acid-treated, ignited asbestos, the 
residue is washed thrice with petroleum spirit, five 
times with hot benzene, and once or twice with 
acetone; it is then treated with hot hydrochloric 
acid (10%), transferred completely to the crucible, 
washed 10 times with hydrochloric acid, then with 
water until free from chlorides, and treated with 
acetone and subsequently with a mixture of acetone ! 
and carbon bisulphide (l!l) until the extracts are | 
colourless. The residue is washed with alcohol, j 
dried for 90 min. at 105° C.. transferred to a weigh- * 
ing bottle and weighed. The extracted material is | 
digested in a beaker with 15 c.c. of acetic anhydride i 
and 0’5 c.c. of sulphuric acid for 30 min. at 75° C., ' 
cooled, treated with 25 c.c. of 90% acetic acid, , 
filtered slowly through a pad of treated asbestos in i 
a Gooch crucible, washed repeatedly with hot 90% 1 
acetic acid and then 6 times with acetone. The i 
crucible is placed in a weighing bottle, dried for 
2 hours at 150° C., and then weighed. The loss in 
weight on acetylation represents the cellulose. The 
presence of leather docs not interfere with the 
method, but in such case it is desirable to digest 
with cre.sol at 120° C. for 16 hours. The ac’ctylation 
process indicates 95% of any wood pre.scnt. 90% 
of any jute, 21% of cork, and 70% of any leatner. . 

D. F. T. 

Patents. 

lliiibber] latex; process for treaiinu and pro- 

duct obtavncil iho'clnj. Jlubber roniposiiion and 
process for the production thereof. E. M. Slocum, 
Medan, Sumatra, Assignor to General Rubber Co. 
U.S. Pats, (a) 1,332,925 and (u) 1,332,926, 9.3.20. 
Appl., 30.1 and 23.2.17. 

(a) lluBUER-PUODitTNG and similar latex is coagu- 
lated under conditions restraining expansion, so 
that the latex is subjccU'd to a gradually increasing 
pressure during its coagulation, (b) A vulcanisablo 
plastic inak'rial is mixed with rubber seed pulp. 

— D. F. T. 

Hubber product and composition. Vlastic com- 
position. J. M. Weis.s, New \drk. Assignor to 
The Barrett Co. U.S. Pats, (a) 1,334,060 and (n) 
1,334,061, 16.3.20. Appl., 3.7.19. 

(a) a composition is prepared containing, dissolved 
in a common solvent, moro tlum 50% of rubber and 
lO—dO/c of a serni-solid to solid bitumen obtainable 
by the destructive distillation of coal-tar pitch, (o) 
A plastic composition contains a scmi-solid to solid 
bitumen derivable from coal tar by destructive dis- 
tillation, together with other material not lique- 
fiable by heat. — D. F. T. 

Itubherdike mass. Ger. Pat. 315,817. See XIII. 
f.eather substitute. U.S. Pat. i;332,320. See X\ . 

XV.-LEATHEB; 80NE; HORN; GLUE. 

Molybdenum value, [of tannins}; Simplified method 

for the determination of the . R. Jjauifmann. 

Lederfcechn. Riindsch., 1919, 11 , 93—94. Chein. 
Zentr., 1920, 91. U., 220. (See also this J., 1913, 
153.) 

Tbn c.c. of filtered tannin solution of about four 


times the usual strength for analysis is mixed with 

10 o.c. of a reagent composed of equal vols. of 10% 
ammonium molybdate and 16% ammonium chloride 
solutions and filtered. Ten c.c. of the filtrate is 
evaporated to dryness and dried in the water oven 
to constant weight. At the same time, 10 c.c. of 
the tannin solution and 10 c.c. of the above reagent 

I are evaporated together in a basin and dried 
to constant weight. The weight found by the 
evaporation of the filtrate is doubled and the pro- 
duct is subtracted from the dry weight of the 
unfiltered mixture, tho difference giving the wei^t 
I of the precipitate. This is calculate aa a per- 
[ centage of tne total dissolved solids of the tannin 
extract. The following molybdenum values are 
given: Oak bark extract 65’5— 81'3; oak wood ex- 
tract 112'0 — 152T; spruce bark extract 23‘6 — 36‘7; 
chestnut extract 148'2 — 194‘3; quebracho extract, 
solid, not sulphited 2 0 — 33‘8; the sam^ fluid, sul- 
phited O'O — 234; mangrove extract 11/9; mimosa 
nark extract 67'9. — J. F. B. 

Patents. 

Leather; Manufacture of . W. C. Blatz^ Wil- 

mington, Del., Assignor to J. B. Blatz, Philadel- 
phia, Pa. U.S. Pat. 1,334,216, 16.3.20. Appl., 
5.2.17. Renewed 24.4.19. 

Alum-chhome tanned skins or hide^ are impreg- 
nated with an insoluble barium salt to produce 
glazed white washable leather, — D. W. 

Substitute for leather, and similar purposes; Com- 
position of matter for use as a . G. Christen- 

son, .lainaica, N.Y., Assignor to H. W. Johns- 
ManvilleCo. U.S. Pat. 1,332,320, 2.3.20. Appl., 
27.3.18. 

Rubbeu, finely-ground sponge, and a considerable 
proportion of an inert filler are intimately mixed 
together to form a dense, non-elastic composition. 

— D. W. 

Leather substitute; Manufacture of a . D. 

Wallo', Hamburg. Ger. Pat. 315,434, 15.1.18. 
Addition to 300,952, 

Instead of zinc chloride, calcium chloride, niag- 
ncsium chloride or other hygroscopic salts are em- 
ployed. Milll>onrd is dipjaid into a 30% solution of 
tho salt, then dried and treated with a warm fatty 

011 and finally with a solution of rosin. — J. F. B. 

Horny mnsses from casein; Manufacture of . 

R. Weiss, Hamburg. Eng. Pat. 115,439, 3.5.18. 
(Appl. 7479/18.) Int. Conv., 28.4.17. 

8ee Ger. Pat. 313,881 of 1917; this J., 1920, 36 a. 


XVI.-S0ILS; FERTILISERS. 

Lime; Absorption of hij soils. F. J. Warth 

and M. P. Saw. Mem. Dep. Agric. India, 1919, 
5, 157—172. 

Exfeuimknts on the absorption by different types 
of soil of calcium carlMinato from solutions of cal- 
cium bicarbonate of different concentrations in 
presence of varying amounts of carbon dioxide 
showed that carbon dioxide plays an important part 
in tho equilibrium attained. A new method of 
determining the lime requirement of a soil may be 
' based on the* experimental results, but is too difii- 
! cult and involved for ordinary laboratory work. 

. -W. G. 

' Soil; Helation of certain acidic to basic constitu- 
ents of the affected by ammonimn sulphate 

and sodium nitrate. L. P. Howard. Soil Sci., 
1919, 8. 313-321. 

Tiui “ acidity ” in a soil caused by long continued 
use of ammonium sulphate is a result of a change 
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in the ratio of acids to bases. Iron and aluminium 
take the places normally (^cupied by the stronger 
bas&s, calcium and magnesium, and the salts of the | 
weaker bases undergo hydrolysis and give rise to i 
a definite hydrogen ion concentration in the soil ^ 
solution. (Of. J. C. S., i., 416).— W. G. 

Potajsium-bearing minerals as a source of j}otassium ! 
for plant growth. E. do Turk. Soil Sci., 1919, 

8, 269-301. 

Tbiais were made with orthoclase, microcline, leu- 
cite, olunito, and lepidolito on a very loose peaty 
soil quite free from sand and from roots or other 
residues of recently grown plante. In the pot ex- 
periments, where crops were grown, the minerals 
were added at a rate equivalent to 2 tons per acre, 
and one ton of ground limestone per acre was also 
added. Lepidolito was detrimental to the growth 
of buckwheat under these conditions, whilst the 
other finely-ground minerals gave an increase in 
yield of 21—35%. The additional application of 
organic manures or soluble sodium or magnesium 
salts did not increase the yield of crop or the avail- 
.ability of the potash in the minerals used. Except 
in the case of lepidolite, the solubility of the 
minerals used was low. This high solubility of 
lepidolite probably accounts for its effect in stunt- 
ing the crop, some toxic element, such as lithium, 
possibly being dissolved from the mineral. The 
solubility of all the minerals was increased by the 
presence of ammonium chloride or of decomposing 
alfalfa (luoerne). The low availability of the potash 
in dune sand is due to the fact that moat of it is 
contained in the larger particles, which offer a rela- 
tively small surface to the solvent action of the 
water. The increase in solubility produced by 
grinding such sands is not sufficient to be of prac- 
tical value. — W. 0. 


Patents. 

Potassium compounds j Process for extracting 
from rocks containing potassium and simul- 
taneously producing nitrogen-containing fertil- 
isers. C. Rossi, Legnana, Italy. Eng. Pat. 
130,963, 12.5.19. (Appl. 11,913/19.) Int. Conv., 
9.8.18. 

Finklv-ground potash-bimring rocks such as leucite, 
volcanic ash, felspar, orthoclase, granite, etc., are 
mixed with calcium carbide and heated in a stream 
of nitrogen. Calcium cyanamido is formed together 
with a complex nitrogenous fertiliser produced by 
the interaction of the free carbon and the lime 
present and their combination with the nitrogen, 
whilst the potassium compounds are volatilised ana 
may Ix^ completely recovered. The addition of coal 
to the rocks increases their absorption of nitrogen. 
A (xnnplex fertiliser, consisting of a mixture of 
pota.ssium compounds with the nitrogenous product, 
may be obt-ained by koeoing the temperature or 
' reaction below the volatilising temperature of the 
potassium (compounds. — W. J. W. 

Fertilisers containing nitrogen and phosphoric 
acid. Norsk Hydro-Elektrisk Kvoelstofaktiesol- 
skab, Christiania. Eng. Pat. 1.32,496, 25.7.19. 
(Appl. 18,536/19.) Int. Conv., 13.9.18. 

A MIXTURE of an insoluble j)ho.sphatc and a urea 
salt, e.g., urea nitrate, is either employ^ direct 
as a fertili.ser, in which case the moisture in 
the soil ca\ises reaction between the two eom- 
) pounds with formation of soluble phosphates, or 
the reaction is first elfoctod by moistening the mix- 
ture, and the product is dried for subsequent uso 
as a fertilis^^r. (llefercnc'e is directed to Eng. Pat. 
17,507 of 1902; this .7., 1902, 1462.)— L. A. C. 


Iron-ahiminium phosphates ; J'tdisation of - — . 
0. H. Stanley. J. S, Afr. Assoc. Anal. Chom., 
1920, 3, 1.3—21. 

Sami'LES of iron-aluminium phosphate from a largo 
deposit at Saldanha Bay, 8. Africa, had the follow- 
ing composition. — P,0,, .5’68 — ^.3268; Fe,0,, 2'60 — 
ir96; AljOj, 2’22 — 17‘^; and SiOj and insoluble 
matter, 15‘67- — 77‘05%. The material is therefore 
of less value than Rodonda phosphate, fly heating 
the Saldanha pho.sphate rock with limestone and 
small c*oal in an iron ve8s<>l with perforated false 
bottom, whilst blowing air through the heated 
maas, it could be convcjrted into a material 
resembling a low-grade basic slag whidi could l>o 
produ(?ed and sold at .about 7.s. per unit of P,0^. 
By this proco.ss about 75% of the phosphoric 
anhydride is converted into a citric-.soluble form. 

— C. A. M. 

Plants: Jnfltirncf of organic com pounds on the de- 
velopment of . iV. G. Ciamician and C. 

Ravenna. Atti H. Accad. Lincci, 1920, 29, i 
7—13. (Compare this J., 1919, 297 a.) 

Further experiments have Ik'cii carried out with 
compounds belonging to .a nuink'r of different 
chemical classes. (C/, J. C. S.. i., 408.) — T. H. P. 

Nitrogen [in fertilisers^; Cse of potassium pernuin- 
ganate in determining — by the Kjeldahl 
method. W. Frear, 1\'. Thomas, and H. D. 
Edmiston. J. Assoc. Off. Agric. CHera., 1919, 3, 
220-224. 

Thb additipn of potassium pormangahate at the 
end of the acid digestion period caused a consider- 
able loss of nitrogen ip the case of a wide range 
of fertilisers. The loss depended somewhat on the 
amount of permanganate added, but chiefly on the 
time of addition. If the addition was delayed for 
2 mine, after the flame had been removed there 
wafl no W. P. 8. 


XVIL SUGARS; STARCHES; GUMS. 

Dextrose ; Detection and characterisation of . 

in plants by a new biochemical method. E. flour* 
quelot and M. flridel. Comptes rend., 1920, 176, 
631—635. 

The dry plant material is extracted with boiling 
80 ' alcohol, the solution is evaporated to dryness, 
resinous materials are removed by extrjwdion with 
ethyl acetate, and the residue is dissolved in a 
little water and the solution evaporated to dry- 
ne.as under re<lueod pressure. The residue is dis- 
solved in 70% methyl alcohol, and the nducing 
power and rotation of the solution art' measured. 
Emulsin i.s added .nrul the solution is li'ft to stand 
until no further ehango in its rotation occurs. The 
reducing power and rotation arc again measured, 
and from their changes the amount of dextrose pre- 
Hoiit may ho ealculated ; t'Tuulsin converts 82‘6'/;' 
of tlie dextrose present in 70% methyl alcohol into 
y3-methylglucosi<le even in the prestuue of other 
sugars. — \y. G. 

Dextrose; Determination of in the presence 

of lactose, E. Hildt. Ann. Chim. Analyt., 1920, 
2, 78—80. 

L.actose may bo quantitatively hydrolystd by means 
of Twitcheli’s sufpho-aroinatic compounds (see this 
.1., 1919, 51 a), a suitable catalyst is prepared by 
dissolving 18(J griqs. of sodium la'iizem'siiljihonaie, 
fre<i from iron, in water containing 49 grms. of 
pure sulphuric acid, and diluting the solution to 
a litre. A quantity of a solution {e.g., defecated 
nrim*), containing not moro than 1 grin, of sugar, 
i.s mixed with 20 c.c. of the Twitclicll reagent, 
made up to 100 c.c., shaken, and filtered, and 60 c.c. 
of tho nitrate hydrolysed for 6 hours at 96® — 98® C. 
The remainder of the solution is used for tho titra- 
tion of reducing sugars by means of Fehling’s solu- 
tion diluted with 4 vols. of water^ and treated with 
5 or 6 drops of sodium hydroxide solution. The 
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hvdroWwd portion, after cooling and dilution to 
^ c.c.jie titrated in tlae^mev/ay. Ifuandn'k 
the nuinber of c.c. required to decoWiae 10 o.c. 
of Fehling’s solution before and after hydrolysis 
respectively, the amounts of hydrated lactose (i) 
ana anhydrous dextrose (iy) in grms. per 100 c.c. 
are given by the criuations: a;=3*56/n'-3.55/n, 
and = 1*458 /n^-f'3’34 /n. — C. A. M. 

(Jlucosides. Karrcr. See XX. 

Paticntb. 

Caramel; Process for produemu . A. Daniel, 

Charlottenburg, Germany. Kng. Pat. 137,339, 
13.11.17. (Appl. 10,678/17.) 

Cauboiiydrateb such as starch, sugars, molasses, 
etc., are heated with (glacial) acetic acid and de- 
hydrating agents such as acetic anhydride, sodium 
acetate, alkalis, or mineral acids, under atmos- 
pheric or higher pressures, or with sodium acetate 
alone under atmasphcric pressure, the reaction 
itself in this case liberating a certain quantity of 
acetic acid. The caramel produced yields clear 
solutions in water and is suitable for spirituous 
liquors. — J. H. L. 

Saccharifying plant material. Gcr. Pat. 305,690. 
See XVIII. 

Fodder from wood. Gcr. Pat. 305,090. See XIXa. 


XVIII.— FERMENTATION INDUSTRIES. 

Malting and brewing. P. Petit. Brasserie et 
Malterie, 1919, 9» 241 — 245, 257 261. 

By restricting germination the malting loss is re- 
duced, but the short-grown malt obtained is im- 
perfectly modified in respect of proteins, which 
remain to a large exUnt in.soluble. They can be 
partially dis,SA 3 lved by pre-mashing, but are liable 
to precipitation by a slight ciiange of reaction ot 
the wort. The conversion of these imperfectly dis- 
solved proteins into completely soluble degradation 
products by “ protein rest'’ is imo aplete, iK'cau^ 
the short-grown malt is deficient in proteolytic 
power. Hence the increased yield of extract at- 
iainc^i by means of pie-mashing and the protmn 
re.st ” ' «>nsists larg<4y of proteins in a state of un- 
stable solution. Their contribution to flavour and 
head-formation is of doubtful value, and they aie 
certainly liable to cause dilUculties in clarihcation 
and protein Inize in the finished btHir.—J. H. L. 

Alcoholic fermentation; Chemistry of \ 
Neiiberg and K. Beinfurth. Ber., 1920, 53, 402- 
469. 

In reply to Zerncr (this J., 1920, 276 a) it is pointed 
out that the impossibility of effecting a quantitative 
conversion of sugar into glycerol and acetaldehyde 
by fermentation in the presence of wxlium sulphite 
i.H to be attributed to the gradually inerea.sing 
alkalinity of the solution and not to the slowness 
of reaction between aldehyde and sulphite and, 
further, that Zermn ’s com lusion that the formation 
of pyruvic acid cannoL bo the preliminary step in 
the production of ac<‘taldehyd(» is based on iaulty 
experiment, {('f. fh S., i., 406). H. • 

Pyruvic acid; Biochemical production of — * 

Fernbaeh and M. Schoen. Comptes rend., 1920, 
170, 764r-766. 

Fukther evidence is given that in a mineral 
ent solution pyruvic acid is formed during alcoholic 
fermentation by yeast, providing the medium is 
kept neutral by the presence of an excess of cal- 
cium carbonate. — ^W. G. 


Wine; Bacterid decomposition of tartaric acid and 
glycerol in — , E. M\\ei-T!WT?,a\i and k. 
Osier w alder. Landw, Jahrl). der Schwela, 

Chem. Zentr., 1920, 91, 11., 90—91. 

! A NUMBER of Swiss red wines developed, some weeks 
j or months after the decomposition of the malic acid 
, was complete, maladies due to bacterial decomposi- 
tion of tartaric acid and glycerol in some cases, and 
■ of glycerol alone in others. These maladies were 
associated with evolution of carbon dioxide and in- 
; crease of volatile acidity (acetic with a small pro- 
: portion of propionic acid) ; very frequently the 
' wines lost their red colour to some extent and 
! iK^camc brownish, and in a few cases they acquired 
a bitter flavour. Aew's.s of air aggravated the 
trouble. In some casi's the tartaric a(dd was 
' eventually decomposed completely, but about 0’2 — 
0*3% of glycerol remained in all cases. From a 
wine in which both tartaric acid and glycerol undcr- 
1 went decomposition, two new organism.s were 
I i.solatcd, viz., Jiact. tartarophthorum and B. tar- 
faropht horum var. a. Both decompose tartaric acid 
, energetically, but whilst the former also doc'omposes 
glycerol the latter does so to only a slight extent. 
Acetic acid and carbon dioxide are produced from 
tartaric acid, and acetic, propionic, and lactic acMs 
from glyc(‘rol. Both bacteria arc facultative 
nnaerobt's and form non-motile and non-sporulating 
rotls 0*H— 1/i thick. They decompose malic acid 
readily and produce mannitol from hevulo^. High 
acidity and high tannin-content have an inhibitive 
inlluoncc on the maladies doscrilK'd, whilst high 
lemporatun^s promote them. Suitable preventive 
measures are storage at low temperatures, use of 
sulphur dioxide and motabisulphite, and pasteurisa- 
tion; but in the case of wines similar to those in- 
vestigated the.s<^ measures should not be applied 
until after decomposition of the malic acid is 
(omplete.- 'd. n. L. 

Methyl alcohol in spirits; Detection of . P. 

Hasse. Pharm. Zentr., 1920, 61, 177 — 182. 

4'he .samp’e is distilled and 0*5 c.c. of the distillate 
(containing not more than 0’02;5 c.c. of alcohol) is 
mixed with J c.e. of 5% potassium permanganate 
solution, 25 c.c. of dilute sulphuric acid (sulphuric 
acid 19 grin.>., water 2(M) c.c.) and, alter standing 
2 mins., the mixture is di'colorisc^d hy the addition 
of I c.c. of 10% oxalic acid solution. To 0*5 c.c. 
of tliis mixture are then added J ilrop of jieptone 
solution (^2‘5 mgrms. of peptone) _ and 1 c.c, of 
sulphuric ai id containiip^ iron (0 05 gnu. of iron 
alum di.ssolvcd in 1 c.c. of water and added to 
300 grms. of sulphuric acid). A deep blue colour is 
obtained if the spirit contains r/, of iBcthyl 
aleobol; a n'd-bluo colour is producK^d by 0;3/o of 
the aleobol. Pure ctliyl alcohol gives a yollowisli-r^ 
coloration with the test. If an indieation of the 
preseiUM' of methyl alcohol is obtained, it should 
Iki conlirnu'd hy the morphine and luagenta- 
.siilpliurous acid tests. — W. P. S. 


Osalic acid. Bau. 


See XX. 
Patents. 


(D- l) 
tuciuni 


(a~-(') Yeast; Manvfaetui e. of pressed . 
Manufacture of (feast with little or no ja, 
of alcohol. Verein dor ^piritus-Pabrikanten in 
Deutschland, Berlin. Ger. Pate, (a) 300,6^; 



13.4.15; and (i) 3(34,242, 16.4.15. 

(A) Yeast is grown, by tho ordinary 
oosa, in solutions containing “I 

rofiilcd sugar or raw boot sugar, together with nrt 
loss than 15 parts of mineral nutrient salts per 100 
parts of sugar. Tho yeast produced '*“ 
character and colour, (n) The mineral acid hberatod 
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during the fermentation is neutralised by addition 
of suitable alkaline mineral salts, e.g., carbonates. 
When molasses is used the basic substances therein 
neutralise a part of the free acid. The process 
may be applied also to fermentations carried out 
in presence of mineral salts for other purposes than 
the production of yeast, (c) Sodium salts may be 
substituted for potassium salts in the nutrient 
liquid. The “ soda yeast ” obtained possesses a 
working power ecjual to that of a ^ood bakers’ yeast. 
(d) Yeast is pitched in highly dilut<^ wort, and 
stronger wort is added slowly and continuously dur- 
ing the growth of the yeast, whereby, owing to the 
continuous consumption of nutrient substances, the 
concentration of the wort remains throughout such 
as to ensure the best and most rapid assimilation 
of the nutriment supplied, (b) Wort containing 
yeast is continuously drawn off from the lower part 
of the vat a.s fast as fresh nutrient solution is 
added. The yeast is separated by centrifugal means 
from the wort thus drawn off. (f) Sugar and 
mineral salts are employed for the preparation of 
the wort. The mineral salts may amount to half 
the weight of the sugar used. In using ammonium 
sulphate as source of nitrogen the acidity (free sul- 
phuric acid) iucreases very rapidly, and is neutral- 
ised by means of alkalis or alkaline salts, (o) Anti- 
septics assimilable by yeast, e.g., formaldehyde and 
formic acid, are added to the nutrient solution. 
The proportions requirtMJ in the solution, which is 
added continuously to the vat (001—01% of 
formaldehyde and 0‘03— 03% of formic a< id), are 
too small to injure the yeast, (h) In the process 
claimed in (e) so much yeast is pitched at the com- 
mencement as can be grown in the quantity of 
liquid then present, (i) In the process claimed in 
(f) a solution of free alkalis or alkaline carbona^s 
is added continuously to the wort, to furnish 
mineral nutriment to the yeast, and a faintly 
alkaline reaction is maintained in the wort during 
yeast growth. — J. H. L. 

Cellulose; Process for saccharifying plant material 

containing . C. (J, Schwalbe, Eberswaldo. 

Ger. Pat. .‘k)5,G90, 4.5.16. 

Thk moist material, containing less than 50% of 
water, is subjected to the action of a gaseous acid 
such as hydrochloric, hydrofluoric, or sulphurous 
acid, until it is swollen hut not dissolved, the beat 
produc^ed being eliminated by cooling, if necessary 
Ijelow the ordinary temperature. The gaseous acid 
is then removed and thq. gelatinous material is 
saccharified by diluU^ acid under atmospheric or 
higher preshure. From 100 parts of wood dry sub- 
stance it is possible to obtain 70 parts of solublo 
matter containing nearly the theoretical yield of 
dextrose and pentoses. — J. H. L. 

Caramel. Kiig. Pat. 137,fl39. See XVII. 

Alcohol ui beverages. 1^.8. Pat. 1,. 3.33, 905. See 

XXIII. 


XIXa. FOODS. 

Milk; Action of colloid.'i in the reductase test for 

. E. Eichwald. Z Enters. Nahr. Oe-nussm., 

1919, 33, 359--361. 

The colloids (proteins and fat) present in milk 
appear to have an infiuenco on th<* Methylene Blue 
test for r^uctase in milk; the finer the state of 
division of the colloids the slower is the rate at 
which the colour is destroyed. — W. P. 8. 

Milk; Analysis of . [^Influence of formaldehyde, \ 

etc,] C. Porcher. Ann. Falsif. 1920, 13, 35—37. ; 

The addition of 1 drop of 40% formaldehyde solu- : 
tion to 50 c.c. of milk did not affect the determina- | 



tion of the lactose, but when 5 drops were addivi 
the amount of lactose found increased from 
5-31t--W. P. 8. . 

Proso millet: analysis of its oil A eharacieristic 
alcohol. B. A. Dunbar and E. R. Binnewies. J, 
Araer. Chem. Soc., 1920, 42, 658—056. 

Meal from the hulled grain of the proeo millet 
(Pankum miliacum) contained 2’86% ash, 12*80% 
moisture, 6*25% crude fibre, 15*86% crude protein, 
5*07% oil (ether extract), 5rl6% nitrogen-free ex- 
tractives, and 59*05% starch. The oil, which was 
extracted by petroleum spirit equally as well as by 
ether, when kept out of contact with the air gradu- 
ally deposited thin, pearly-white plates of “ prosol,” 
m. pt. 279° C.^ soluble in most organic 
solvents, but sparingly in cold ether or alcohol. 
The oil separated from prosol had sp. gr. 0*9228 at 
25° C.; np = P4745; an acetyl value corresponding 
to 109% alcohols and hydroxy acids; Hiibl iodine 
value, 923; Reichert-Meissl value, 2*6; glycerin 
conttmt, 3*31% ; free fatty acids equivalent to 11*9% 
oleic arid; phytosterol, 0‘G3% ; and unsaponifiablo 
matter, 2*52%. It showed 3*18% increase in 
weight after oxygenation by Livache’s process, and 
is therefore a semi-drying oil, ranking with rapo 
.seed oil. The soluble acids corresponded to 0*36% 
formic acid, a trace of acetic aedd being present. 
Insoluble fatty acids amounted to 89*8% of the oil, 
76*6% being unsaturated and consisting of about 
72% palmitic acid and a residue of carnaubic and 
daturic acids. The saturated fatty acids contained 
5l'6% oleic acid, 20*4% linolic acid, and 23*7% iso- 
linolic acid. — J. K. 

Unmin formed by (he acid hydrolysis of proteins; 
Origin of the . IV. Hydrolysis in the pre- 

sence of aldehydes. III. Comparative hydrolysis 
of fibrin and gelatin in the presence of various 
aldehydes. G. E. Holm and R. A. Gortnor. J. 
Amer. Chem. 8oc,, 1920, 42, 632—640. 

The results of experiments on tho hydrolysis of 
fibrin and gelatin in presence of benzaldehyde, 
butyraldehyde, isobutyraldchyde, acetaldehyde, 
and formaldehyde respectively confirm the previous 
conclusion (this J., 1918, 18 a) that in a normal pro- 
tein hydrolysis the formation of black acid-insoluble 
humiii is dependent upon tho prewmee of trypto- 
phane in the protein raolocule.— J. K. 

.\rgiiunc nitrogen. Holm. .S'eeXXlIf. 

Patents. 

Cheese; Process of making Kmmenthal or Swiss 
— - -. C. F. Doane, Fureka, Cal. U.8. Pat. 

1,334,693, 23.3.20. Appl., 2.3.5.19. 

Milk is heated to 134°— 155° F. (57°-68° C.), then 
cooled, and rennet added to form a curd. Tho curd 
is heated to give the necessary firmness and to expel 
moisture or whey. — W. F. F. 

Fodder from wood; Process and apparatus for pro- 
ducing . H. Muhlenbein, Cbthcn. Ger. Pat. 

305,090, 18.11.16. 

The wood passes continuously through a ^^ies of 
vessels in which it is comminuted, then subjected to 
known chemical treatment with alkali and with oxi- 
dising agents such os chlorine, and then soparattdi 
from the liquid, mixed with other feeding-stuffs, 
dried and, if necessary, ground. Tho digesting 
afqiaratus ixinsists of two or more vessels, capable 
of ixdng h<*ated, and fitted with stirring mechanism, 
perforated feed, inlet and .serwmed outlet for tho 
chemical agents, and a steam outlet hood. Tho 
process can b© applied also to the preparation of 
celluloso for paper-making, and tho digesting 
apparatus may bo used in place of a diffusion 
battery in producing sugar juice and fodder slices 
from beets, and in similar ca66B.-<~J. H. L. 
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v^jAtTM- Proctu i<yr tht better vtili^ion «/ Me 

^ ^tritive valtte of inferior . Knegeaueechuee 

f"ur Br«trfutter Q.tn.b.H., Berlin. Oer. Pat. 
*^,4S4,16.1.ie. , , , . i 

8tiu«, boy; grasses, twi®, vfood waste, ete., m a 1 
comminute or ground state are subiected to tne i 
action ot a solution ot calcium saccbarate at tbe 
ordinary toiUDoraturo, or below or above 100° C., 
under atraosphovic or higher pressures, and dried. 

-J. H. h. 

Suoci*' beets; troccss for producing a fodder and 

foodstuff from , especially for use as adjunct 

in bread-making and the like. F. von Langen, 
Elsdorf. Ger. Pat. 310,028, 22.7.10. 

Bkkts are slioed or pulped and extracted by known 
methods. The residue is dried to a moisture- 
content of less than 10% , and the juice, without any 
purification, is evaporated under reduced pressure 
to a massecuite of 90 — 95% dry substance. Tho 
dried beet residue, in a finely granular or mealy 
form^ is mixed with the hot massecuite so as to 
obtain a loose dry product containing at least tho 
same proportion of sugar to other dry substance as 
occurs in beets. — J. H. L. 

Cooling foods beverages, and the like; Means for 

. A. L. Price, Chatswood, N.S.W. Eng. 

Pat. 139,895. (Appls. 0550, 17.3.19, and 20,473, 
20.8.19.) 

XIXB.-WATEfi PURIFICATION: 
SANITATION. 


removed. Sterilisation is probably eftectod by 
ozone produced by the bigb-tenaion diseba^e. 

-W. G. 

EypocUorous acid; Strength of in solution, 

with particular reference to eusol. 3. McCrae. 
Pham. J., 1920, m, 273. 

: In Hart’s method of determining the strength of 
, eusol (this J., 1920, 79 a) an error is made in 
1 assuming that 2 atoms of available chlorine corre- 
: spond to 1 mol. of calcium hyp(X'hloriU> ; actually 
I halt of tho available chlorine is derived from the 
chloride residue. Hence the amounts of bleaching 
1 powder given by Hart must bo doubled if a solution 
containing 0-45% of hypoclilorous acid is to bo ob- 
tained.— C. A. M. 

Picric acid; Toxicity of . F. Koelsch. Z. ges. 

‘ Scliies.s- u. SprongstolFw., 1920, 15, 63 — 65. 

PicuTc acid, under tho conditions obtaining in 
munition works, is a relatively harmless substance, 

' and, with tho exception of certain supersensitivo 
persons, the workers aro but littlo aifectetl by it; 
acute or chronic poisoning was never observed by 
the author. In tho case of workers who exhibit 
sensitiveness towards picric acid, tho symptoms 
noticxid are irritation of the eyes, naso, throat, and 
' mucous membrane, cardialgy, etc., but these etfects 
1 may Iw Ic.ssened by paying attention to personal 
cleanliness. In a few instances it may be necessary 
to remove a person from the picric acid plant to 
other work, but special hygienic regulations do not 
seem to be required. — W. P. S. 

Patents. 


Sewage; Purification of by activated sludges. 

11. Cambier. Comptes rend., 1920, 170, 681—684. 
Thkuk is very rapid di.suppcarance of ammoniacal 
nitrogen during the first hour from sewage in con- 
tact with activated sludge at tho ordinary tem- 
perature without a corresponding increase of nitric 
nitrogen, which only shows a marked increavse after 
tho first hour. Temperature has a marked clfect 
on the purification. At 0“ C. purification is com- 
plete, imt nitrification i.s retarded; maximum 
activity is reached at 20^’ — 25'^ ('. At ('. there is 
no formation of nitric nitrogen, and the siwvage is 
not modified in appearance. Nitrous nitrogen is 
only found in appreeiabio (piautitios at iempera- 
turea above 30° C. Both the ammonia and 
colloidal matter of the sewage are for tho most 
part absorbed by tlie sludge at the moment of con- 
tact.— W. a. 

Activated [sewage] sludge; Formation of . F. 

Dienert. Compu^s rend., 1920, 170, 762 — 763. 

In the preparation of activated sludge air is bubbled 
for a certain time through sewage, which is then 
allowed to settle, the water drawn olf, frc'^^h sewage 
added, and the air again bubbled through, this 
Uung repeaUxl daily until, during a period of bub- 
bling of air for five con.seeutivo hours 20 mgrms. of 
ammoniacal nitrogen per litre of sewage is cqu- 
vertt'xl into nitrous or nitric nitrogen. This period 
of activation varies with tlie sewage or water uscxl, 
the volume of air, and tho temperature of tho water. 
The change from inactivity of the organisnus to 
activity is manifested quite suddenly. — W. G. 

Air; Fleet deal purification of . D’Arsonval, 

Bordas, and Tou’dain. Comptes rend., 1920, 

170, 636 -038. 

By means of a high-Uuision electric discharge per- 
pendicular to the direction of tho current of air, 
the air may bo purified from solid or liquid particles 
or bacteria. Using a copper tube at zero potential 
and an axial wire at a negative potential of 26,000 
to 90,000 volts, the air passing at the rate of 127 
cb. m. per hr., the issuing air waa absolutely 
sterile, and 95—97% of the solid particles was 


Sterilising liquids: Apparatus for . H. B. 

lludd, Akron, Ohio, a.ssignor to Tho Ehxtropure 
Dairy Co., Chicago, III. U.S. Pat. 1,333,633, 
16.3.20. Appl., 22.9.19. 

An upright receptacle is provided ou oppovsite sides 
with electrodes which extend at an angle from the 
top to the bottom and form water-jacket chambers 
between th-’mscives and the wall of tho receptacle. 
Tho intake and discharge pipes of the apparatus 
communicate with each of the water-jacket cham- 
bers, and the discharge of liquid from the receptacle 
is controlled by thermodynamic valves operable at 
pro<leterminod temperaturevs. — W. E, F. P. 

Sewage and other effluents; I'Mi.ririf;] apparatus for 

use in treatment of [by the activated sludge 

process']. L. Whyte, Wifmslow, and H. Fother- 
gill, Cheadle llulme. Kng. Pat. 104,189, 28.2.19. 
(Appl. 5028/19.) 

M'afer; Softening . E. Edser and S. Tucker, 

London, Assignors to Minerals Separation North 
American Corporation, Now York. U.S. Pat. 
1,333,393, 9.3.20. Appl., 3.7.18. 

See Eng. Pat. 118,668 of 1917; this J., 1918, 670 a. 

XX.-URGANIC PRODUCTS: MEDICINAL 
SUBSTANCES: ESSENTIAL OILS. 

St rgchninr i Test for . II. E, Buc. J. Assoc. 

Off. Agric. Chem., 1919, 3, 193. 

To 0’5 c.c. of the strychnine salt solution are addotl 
1 grm. of amalgamated zinc and 0'5 c.c. of hydro- 
cliloric acid. After 15 mins, the li(iuid i.s decanted 
and treated with 0*02% ix>t:iS)sium ferrieyanide 
solution, added drop by drop. A pink to rose-red 
coloration develops. Large amounts * 0 ! some 
alkaloids and other organic substaiu'cs interfere, 

I but in their absence the test will detect O'OOl 
I mgrm. of strychnine. — W. P. S. 

Opium assay. D. B. Dott. Pharm. J., 1920, 104, 
302. 

A MODIFICATION of the British official process ia 
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described which includes certain, features taken 
from pharmacopoeias and an improvement on the 
Japanese method of purifying the morphine-lime 
solution. — W. P. S.* 

Glucosides. V, Synthesis of fi-gaultherin, of 
methyl p-tetm-acetyl<jlucosidoanthraniJate, ond 
<>/ fi-glucosuioresorcylic acid methyl ether. P. 
Karrer and H. Woidmann. llelv. Chim. Acta, 
1920, 3, 252—267. 

By methylation of /5-gluoosidosalicylic acid with 
diazomethano, its methyl ester is obtained. Whilst 
structurally identical with natural gaiiltherin, it 
differs from the latter in that it is hj’drolyscd by 
emulsin, but not by gaultheraso. Gaultherin i.s 
therefoi*e the o-stcreoisoineride. Maiithner’s pro- 
duct (this J., 1918, 748a) is identical with the 
tetra-aoetyl derivative of the above et<ter, and is 
therefore not t('tra-a<‘ctylgaultherin. {(Jf. J.C.S., 
i., 395.)— J. K. 

Olucosides, VI, Configuration of glucosides. 

P. Karrer. Helv. Chim. Acta, 1920, 3, 258—260. 
Pictet has shown that hovogluoosau is produced 
by the distillation of certain /8-glucosides, but not 
from a-glucoee (this J., 1918. 49 a; 1920, 40 a). A 
considerable amount is, however, obtainable from 
iJ-glucose, and the reaction is therefore con- 
ditional upon the presence of the /1-ooufiguration. 
Starch and cellulooo, which answer to the reaction, 
probably contain /1-gluco.sidic linkages, and it is 
possible that they contain the Imvoglucosan group- 
ing. The structure of the trimothylgluco.s<:‘obtaiiu‘d 
by Denham and Woodhouse from cellulose (this J., 
1917, 607) suggests that the glucose residues in 
cellulose are coupled at the points indicaU'd ; - - 
HO.CH— CH.CH (CHjOH).()- 

J 

HO.CH-CH • 

{Cf. i., 370.)- J. K. 

Capsaicin, the pungent principle of capsicum; 

Constitution of . 11. E. K. Nelson. 

J. Amor. Chem. Soc., 1920, 42, 597—599. 


calcium salts. These aio collected and converted 
into the barium salts, which may then be separated 
bv their differing solubility in water. To the 
filtrate from the mixed calcium salts 8'6 grms. of 
calcium chloride is added for each 10 c.c., the 
calcium salt of j8-oocaio acid being thereby pre- 
<*ipitated. This is filtered off, and from the filtrate, 
by addition of hydrochloric acid and extraction 
I ivith ether, a- and y-truxillic acids are obtained. 

I These may readily bo separated, since tlio y-su'id 
j is soluble in hot water, but the a-acid is not. (Cf. 

I J.O.S., i., 389.)-W. G. 

j Pyrrole, indole, and carhazole; Metallic salts of 

. E. C. Franklin. J. Phys. Chem., 1920, 

I 24, 81 -99. 

j Sodium, potassium, magnesium, and calcium salts 
I of pyrrole, indole, and carbazolo are formed by the 
; action of the metals, and sodium, potassium, and 
I silver salts by the action of the metal amide on the 
; bases in liquid ammonia solution at low tempera- 
■ tures. The salts are all unstable, and hydrolysed 
; vigorously by water. (G/- J-G.S., i., 396.)— J . F. 8. 

1 Silver-saUmrsan. A. Binz, H. Bauer, and A. Hall- 
stein. Ber., 1920, 53, 41tv-428. 

, l'LTK.\-KiLTRATio\ 1‘xpcri mcutvS, abscnco of the 
Tyndall phenomenon, and the appearance under 
' the ultra-micr<iscope show that silver-salvarsan 
does not contain colloidal silver or silver oxide. 
In the formation of silver-salvarsan and its 
: derivatives, tw'o mole<niles of silver nitrate react 
: with one molecule of the salvarsan compound, ^ is 
; shown bv the isolation of dichlorosalvarsan di-silver 
chloride f AgCI,NH, .CU1,(GH)C1. As: h in the solid 
' state. Silver-salvar.san contains silver oxide in 
: complex combination, luit tho exact mode of 
j attachment of tlu‘ metallic atoms to the salvarsan 
moloc'uic remains iiiukH'idcd. (Cf. J.C'.S., i., 401.) 

— H. W. 

Oxalyl chloride and hroniidei Use of for pro- 

ducing acid chlorides, nc\d hromides, or acid 
(inhydrktes. III. R. Adams and L. H. Ulich. 
J. Amer. Chem. Soc., 1920, 42, 599— <311. 


The conception of capsaicin as vanillyldcccnoyl- 
amide (this J., 1919, 654 a; cf. Lapworth and 
Royle, this J., 1919, 843 a) is confirmed by the 
regeneration of capsaicin from vanillylaminc and 
decenoyl chloride, the latter being obtained from 
the acid pr<Kluced from capsaicin. (Cf. J.O.S., 
i., 38().)-J. K. 

Peru haham; Physical and chemical constants of 

. E. C. Merrill. J. Assoc. Off- Agric. 

Chem., 1919, 3, 194 -197, 

The Hanus method is unreliable for determining 
the iodine value of the cinnameiu separated from 
Peru balsam ; the time of contact (30 min.s.) usually 
employed is too short, at Ica.st 3 hrs. Wing 
r^uired. There is no marked difference in 
viscosity between tru<^ and artificial Peru balsam. 
Cinnamein from artificial balsam has a slight 
optical rotation ( + 035'^ for 2 c.c. of cinnamein 
dissolved in 10 c.c. of benzene, and observed in a 
KX) mm. tube), and //„•' !rsh than 157, whilst 
cinnamein from genuine balsam is optically 
inactive, and 710” = above To7.— W. P. 8. 

Truxillic acids. A, W. K. do Jung. Pioc. K. 


When tlie method of preparing acid anhydride's 
from 1 mol. of oxalyl chlori(h' and 2 mols. of acid 
(this . 1 .. 19].^, 221a) is a))plicd to in- or p-nitro, 
3.5-(linitn)-, or 2. l.O-trinilrolx n/oic acids, inixcfi 
anhydrides are produced, which are very stable 
towards exces.s of oxalyl cldoridc, but dccompoao 
on melting. Aliphatic acids give less favourable 
roiults than aroitiatic acids, some acid bc'ing un- 
changed and some acid chloride being formed in 
addition to the anliydridc. Acid chlorides may ho 
prepared smoothly and in good yield by Ixnling tho 
anhydrides, including those of the above nitro-com- 
pouiids, with 1*5) — 2'5 mols. of oxalyl chloride alone 
or in presence of Ixuizamio for two hours; except in 
tlio case of the nitrobenznic acids, the anhydrides 
may be replaced by the acids them<s<dvcs. A method 
of preparing anl)yclri(l4‘M and chloride.s which gives 
still better results and ha.s not the above limita- 
tions, consists in the treatment of tho sodium salts 
with 1 or 1*5 rnol.s, resp<‘ctively of oxalyl chloride. 
Oxalyl bromide behaves in a similar manner to tho 
chloride, and gives better yields of acid bromides 
than pho^J)horus p(‘ntal)romidc. (Cf. J.C.S., i., 
3M3.;- J. K. 


Akad. Wetensch., 1920, 22, 509 — 511. : Ethylene and sulphur chloride; Mechanism of the 

Teu 5 womeric truxillic acids may Ijest Ik* separated ! reaction betvu.en — . J. B. Conant, E. B. 
from cinnamic acid by sublimation at 130'^ C. in a Hartshorn, and G. 0. Richardson. J. Amer. 
current of air, and from one another first by the ; Chem. 80c., 1920, 42, 585 — 596. 
varying solubility of their calcium salts, and then ; The formation of /?;3'-dichloro<licthyl sulphide by 
through their barium salts. If the mixed truxillic : tho action of sulphur inonochloride on ethylene at 
acids are diesolved in just sufficient Nj 10- . 40°— G0° C. can be best represented by the egua- 
potaesium hydroxide, and to the solution rS grms. ' tions: (1) R.Cl, I- SCI, ; (2 ) + 

of anhydroM calcium chloride ia added for each | CH,8C1; (3) C,H4-i-CH,ClCH,SCl>(CH,ClCHj^. 
10 C.C., the 8", and «-a<ada are precipitated as 1 Reaction (3) becomes appreciable only when the 



ou Tx-owiMnn miimv wotsM* awsKsm m »fl i 


absorption of ethylene reaches about 30 % of the 
total; but towards the end it predominates. An 
almost pure compound of formula CH,C1.CH,.8C1 
can be obtained by shaking sulphur dichloride with 
excess of ethylene at 0° C. The product prepared 
in a similar manner from sulphur monochtoride 
has similar properties, but contains small amounts j 
of unchanged monochloride and diohlorodicthyl ' 
sulphide. When the crude dichlorodiethyl sulphide I 
is distilled under reduced pressure, there is a 
residue, which, when freed from a small amount of I 
elementary sulphur, corresponds approximately in I 
composition to the formula (CHjCl.CHjjSj. i 
Correspondingly, only about 60% of the theoretical j 
amount of sulphur is produced in the reaction (it i 
is not precipitated, but is in colloidal solution, from ! 
which it separates slowly at the ordinary temjiera- ' 
ture and rapidly at 100° C., leaving the freezing j 
^>oint of the disulphide unchanged) ; in addition, | 
the amount of ethylene ab6orl)ed is only 95% of | 
that theoretically required for its complete wn- ^ 
version into the sulphide and only about 80% of the | 
theoretical quantity of sulphide is actually pro- : 
duced. (67. J.C.S., i., 863.)— J. K. | 

Nitriles; New method of fonnntion of by ! 

catidysis, A. Mailho. Comptes rend,, 1920, 170, i 
813-815. 

In the method previously described for the catalytic 
preparation of aliphatic or aromatic nitriles (this 
J,, 1918, 74 a) by passing the vapours of the oorre- i 
spondiiig esters along with ammonia over alumina ' 
or thoria at 600° C., ilie iiminonia may be replaced ; 
by various primary amines. — W. G. , 

Oxalic acid: Determination of . Part 2. i 

A. Hau. Woch. Hr an., 1919, 30, 293-297, ,‘101— ; 
305, 309 -312, 319—321, 327—329, 337—339, i 

345-347, 350-360. Chem. Zentr. 1920, 91, JI., ! 
160-161. i 

Okdinauv acetic acid may contain glyoxylic acid, ' 
which is oxidised by air to oxalic .acid. It is ! 
advisable theieiorc to keep the calcium acetate re- 1 
ag^'Ut (til is .1., 1918, 521a, 671 a) in loosely stoppered I 
bottles and to filter it before use. In the qualita- | 
tive testing for trac(>< of oxalic acid in materials , 
containing starcli great care is nece sury to remove 
influences which destroy or mask the oxalic acid. 
Light 'lid animal charcoal must be avoided, and to 
prevcm oxidation of ferrous salts an atmosphere i 
of carbe-i dioxide is desirable. Snlpliat^xi and , 
Tnagncsiuni salto mask ih(' dctorminatioii of oxalic 
acid. 0*02% of oxalic acid w;is found in barley and 
ry(s in ix^as and soya beams 0'005 - O’Ol % , whereas 
oats, rye and wheat flour, and white beans gavo 
negative results. Tn a Japanese beer 28*61 mg. of i 
oxalic acid [ku litre was found. — 11. J. IT. 

Chloroform from coke-oven oas. A. J. Dey. 

Pharm. J., 1920, 104, 302. 

A SAMPLE of chloroform prepared from aleohol pro- ' 
duced from coke-oven gas (see Bury, this J., 1920, 
94a) c'omplied witli all the requirements of the B.P. 
except that, on evaporation, it yielded a charac- 
teristic odour. The latter could l^e removed by : 
treatment with sulphuiic acid, and was probably i 
due to the presence of an unsulurated hydrocarbon. 

— W. P. S. I 

Ether; Action of on metallic mercury. D. B. 

I)ott. Pharm. J., 1920, 104, 302. | 

Puke ether has no action on mercury, but ether i 
containing peroxide reacts producing a dark- 
coloured film on the surface of the metal. When 
the ether contains much ])eroxido (the so-called 
oaonic ether) a certain amount of yellow mercuric 
oxide may be formed. The value of ether in aiding 
the oomplete mixing of mercury and calcium car- 
bonate in making grey powder ” is duo to the 


presence of an oxidisin 
pure ether would be us< 



— W. P. S. 


Phenols. Lyman and Reid. See III. 

Deduction of nitro-compounds. Cusmano. See III. 
Iodine values. Lakliani and Sudborough. See XIX. 
Organic ehloro-compounds. Guyot and Simon. See 


hjeldahl method. Phelps and Daudt. See XXIII. 


Patents. 

Ergot; Manufacture of a highly active preparation 
of . Chom. Fabr. vorm. Sandoz, Basle, Swit- 

zerland. Fng. Pat. 125,396, 9.4.19. (Appl. 
9006/19.) Int. Conv., 9.4.1S. 

Powdered ergot is treated with a dilute aqueous 
acid such as oxalic acid^ or solutions of acid salts, 
HO as to render the basic constituents insoluble in 
the solvents subsixjuently used for the extraction 
of the fatty substances. Tlie cellular tissue remain- 
ing after extraction of the fat is then mixed with 
fresh solvent to which an alkaline reagent such as 
barium hydroxide is added gradually until the acid 
is neutralised; the alkaloids are thus liberated and 
piuss into the solvent from whi(;h they may be 
separat'd by evaporation under reduced pressure. 

~D. F. T. 


Arsenical compounds ; Aroinafic . The Rocke- 

feller Institute for Medical Research, Assignees 
of W. A. Jacobs, W. H. Brown, M. Heidelbergor, 
and L. Pearce, New York, U.S.A. Kng. Pat. 

128.181.21.10.18. (Appl. 17,173/18.) Int. Conv., 

13.6.18. Addition to 1 20,385 (see L.S. Pat. 
1,280,123; this J., 1919, 268 a). 

Tub sodium or potas.sium salts of the previously 
(h>.scribed (/or. cif.) N-(arsen()aryl)-bi8-o-amiiio- 
acvlarvlamides of the general formula, 

‘(MO.iUl,.NH.CO.ClL.Ntl.C,H,.A8:), 
where M is the alkali metal, are equally 
valuable for treatment of trypanosomal or spiro- 
cluetal infections and, being soluble in water, are 
])arti(ii!arly suitable for practical therai>eutic use. 
The salts are prepared by dissolving in water 
e<iuivalent quantities of the aromatic arsenic cx)m- 
))()und and the alkali hydroxide, and either evapora- 
ting to dryness under reduced pressure or preedpi- 
taiiiig the salt by the addition of a water-miscible 
liquid such as at'otone or al(a)hol. The sodium salt 
forin.s a v<‘llow jvowder readily soluble in water. 

- G.F. M. 

Gallic acid; Preparaiion of . E. C. R. Marks, 

liondon. From Nitritfabrik Akt.-Ges.,Koopenick, 
(leriuanv. Eng. Pat. 139,419, 29.8.19. (Appl. 
21,280/19.) 

(jIallic acid is produced by healing to boiling solu- 
tion.s or suspensions of tannin with at least such 
<|iiantituv.s of metallic, compounds, preferably the 
carbonates or hydroxides of the alkaline earths, that 
all the hydrogen atoms of the carlroxyl and hydroxyl 
groups originally presruit and those loraied by 
liydrolysi.s are substituted by the metal, and subse- 
quently decomposing the gallates thus formed by 
tile addition of an acid. It is advantageous to use 
the metallic compounds in some excess in order to 
assist in the coagulation of albuminous matUm. 

~G.«F. M. 

Mercuric iodide preparation; Manufacture of a 

. J. Verfurth, xMunich. Ger. Pat. 315,658, 

9,7.16. 

Fats, resins, and lipoids are added to solutions of 
rod mercuric iodide in solvents which dissolve these 
substances, and the product may then be precipi- 
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tated by water. The precipitated mercury iodide | 
does not turn into red mercuric iodide even on dry- i 
ing; it is soluble in many organic solvents such ' 
as ethyl alcohol, methyl alcohol, acetone, benzene, | 
ethyl acetate, and ether, and can be rubbed down 
to yellow ointments. — J. F. B. 

Rog-cholera virus; Artificial cultivation of the . 

F. Proescher, Sioux City, Iowa. IJ.S. Pat. 
1,334,318, 23.3.20. Appl., 27.1.19. 

Inulini Process for obtaining from plants, A. 

Daniel, Chnrlottcnburg, Germany. Eng. Pat. 
109,813, 18.9.17. (Appl. 13,418/17.) 

See Gor. Pat. 313,980 of 1916; this J., 1920, 37 a. 

Methyl alcohol; Manufacture of . J. A. Chris- 

tiansen, Copenhagen. Eng. Pjit. 125,916, 2.4.19. 
(Appl. 8320/19.) Int. Conv., 20.4.18. 

See U.S. Pat. 1,302,011 of 1919; this J., 1919, 877 a. 

Bela-halogen-ethylaminobenzoic esters and their 
derivatives. ft - Alkylamino-ethylaminobenzoic 
alkyl esters and their derivatives. J. Altwegg 
and J. Landrivon, Lyon, Assignors to Soc. Chim. 
dee Usinos du Rhone (anc. Gilliard, P. JMonnet, et 
Cartier), Paris. U.S. Puts. 1,. ‘134, 641 — 2, 23.3.20. 
Appl., 13.6.19. 

See Eng. Pais. 128,553—4 of 1919; this J., 1920, 

43 a. 

Tobacco-lcaves or leaves of like plants; Fluid for 

treating . S. Hagino, Tokyo, Japan. U.S. 

Pat. 1,334,752, 23.3.20. Appl., 18.3.19. 

See Eng. Pat. 137,683 of 1919; this J., 1920, 280 a. 

XXII.-EXPL0SIVES ; MATCHES. 

Nitroglycerin waste acid mixtures; Formation of a 

solid phase in . H. H. Dodds. J. S. Afr. 

Assoc. Anal. Cherri., 1920, 3, 22 — 24. 

Faoxr a sample of waste acid from nitroglycerin 
manufacture, kept at -3^ to +5^^ C. in long ch).s<xl 
glass tubes, there sc'paratcd after about 5 day.s 
large transparent hexagonal crystals which con- 
tinued to grow until about of the acid had 
crystalli.sod. In experifuenis with other waste acids 
of similar composition the crystals could not be 
obtained, although the original crystals continued 
to grow in any acid mixture of approximately the 
same composition up to the above-mentioue<l limit 
of 15 % . The crystals had*the ( omp(xsition : — H.SO., 
79*40; 3* 17; HNO,, 0*32; H,0 (by diff.), 

15*41; (',[l,(NO.\, rK>> ; total acidity (as HNO.,) 
105*57 , Sp.gr. 1*76.36 at 1.5- C. By recrvstallising 
them twice at -P C. their sulphuric acid content 
was raised to 82 18^ and the nitric acid lowered to 
1*43/'', so that they gradii.tlly approached the theo- 
retical compo.sition ef sulphuric a<;id monohydrate 
(84*48% H,S()^), with wliich also they agreed in 
appearance, ra. pt, and sp.gr. The crystals, how- 
ever, would not grow, but slowly dissolved in cooled 
mixtures of sulphuric acid and water (80 — 90% 
HjSOj free from nitric acid. Since the crystals 
contain much less nitric acid than the liquid wast<» 
acid (e.g., 9*3.3%), a possible alternative method of 
denitration is suggested. — C. A. M. 

Picric acid; Influence of the snl phonal ion of the. 

phenol on the yield of . M. 'M.arqueyrol and 

P. Carre. Sealed note, 13.7.17. Bull. Soc. Chim., 

1920, 27. 195—199. 

The yield of picric acid i.s much higher from 
phenoldi.suIphonic acid than from the monosul- 
phonic acid, the difference in yield increaaing with 
riae in the nitration temperature. In tho sul- 
phonation of the phenol the beet yield of the di> 
solphonio acid is obtained by heating 1 part of 
phenol with 6 parts of 93% suipharic acid for 1 


hour at 100° 0. In practice the same result is 
attained by previously heating the sulphuric acid 
to 40°— 60° 0. before adding the molten phenol et 
60°— 60° C.— W. G. 

Phenoltrisulphonic acid and its transforwiaiian into 
picric acid. M. Marqueyrol and P. Carr^. ^aled 
note, 26.4.18. Bull. Soc. Chim., 1920, 27, 199— 
204. 

By tho sulphonation of phenol with ton times its 
weight of oleum containing 20% SO, a mixture ^ 
tho disulphonic and trisulphonic acids is obtained 
containing 80% of tho trisulphonic acid. This latter 
acid, on nitration, gives a yield of picric acid equal 
to 90% of thwry. Thus in the nitration of the 
phenolsulphonic acids the yield of picric acid in- 
creases from the mono- up to the trisulphonic acid, 
the accumulation of .sulphonic acid groups increas- 
ing tho resistance to oxidation of the molecule of 
phenol.— W. G. 

Toxicity of picric acid. Koclsth. See XIXu. 
Patents. 

Explosive bodies; Process for producing compressed 

from hexanitrodiphenylamine. O. von 

Schroetter, Oborlossnitz-Radebcul. Gor. Pat. 
315,305, 4.2.09. 

; HKXANiTRopirnENYLAMiNE is mix('d with trinitro- 
tolueno before compression. From a mixture of 
80 parks of the former and 20 parts of the latter, 
bodies of sp, gr. 1*70 — 1*72 can l)e produced, which 
do not crack or become powdery. — J. II. L. 

Matches; Manufacture of the igniting composition 

for and matches manufactured by this 

method. 0. J . Mcllgrcn, Goteborg, Sweden. Eng. 
Pat. 140,026, 31.10.19. (Appl. 26,827/19.) 

Tjir linely-divided bark of pine trees or other coni- 
ferous troe.s is used as a filling material and binding 
agent in match-head compositions. — W. J, Vf. 

Match heads; Process of treating . W. A. Fair- 

hum, Great Barrington, Ma,s.s., Assignor to The 
Diamond Match Co., Chicago, 111. U.S. Pat. 
1,332,438, 2.3.20. Appl., 9.11.18. 

Mat(ui-hk.\i) 8 containing a gelatinous material and 
a chromium compound capable of interacting to pro- 
duce a rion-hygrascopic niak’rial are subject after 
formation to the action of intense artificial light. 

— W. J. W. 

Explosive materials; Manufacture of . P. 

Tiundrin, Lvoti, Franc(‘. U.S. Pat. 1,334,462, 
23.3.20. Appl., 31.1.18. 

Skb Eng. Pat. 130,093 of 1918; this J., 1919, 742 a. 

XXm.-ANALYSlS. 

Evaporator ; TMboratory vacuum film . H. K. 

Watson. J. Indian Inst. Sci., 1919, 2, 209 — 21*2. 
A SMALL apparatus of tho “ Kestner Climbing Film 
Evaporator type has been devised for laboratory 
purposes, and can bo used either under atmospheric 
or redu(‘C-d j>resHure. It comprises an evaporating 
tube of copper or tin, 6 ft. long and ^ in. in external 
diametf‘r; a steam jacket with upper and lower 
< oc ks ; and a separator of tinni.s! copper, the stcani 
exit tulK‘ from which is ronnected (/> a condenser 
and receiver, the latter being attached by a side 
tiif>o to a vacuum pump and manometer. Tlio 
apparatus will evaporate 2 to 4 litres of water per 
hour under a preasuro of 100 to 200 mm. of mercury, 
the steam being at atmospheric preaaure.— A. M. 

Nephelometer. C. Chdnovoau and R. Audubert. 

Comptes rend., 1920, 171, 728-731. 

Tiut absorption of light br the tarbid mediazn is 
compensate by the displacement of a prism of 
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neutral-tinted dass of very sli^t angle. The ad- 
justment is made so that the light transmitted by 
the medium and this prism fall side by side on a 1 
monochromatic green screen, and the prism is i 
adjusted until the screen is uniformly illuminat^. 

It is shown that the total mass, of the particles 
in suspension in the medium is a linear function ot 
the displacement of the prism, and thus the value 
of M may be read off directly on a scale. {Cf. 
J.C.8., May.)— W. G. 

Melting point; Influence of state of division on . 

F. Meissner. Z. anorg. Chem., 1920, HO, 169 — 
1^. 

ExPKJttiMBNTs with very fine powders of salol failed 
to show that, in a fine state of division, the melting 
point is lower than when the substance is in a 
coarser condition. In other experimente the sub- 
stance was heated between a hot plate, in which a 
uniform temperature gradient was maintained, and 
a cylindrical lens, so that between the plate and 
lens there was a lamella of varying thickness. At 
that part of the plate whore the temperature corre- 
sponded with the molting point a boundary lino 
was formed between solid and liquid substance. The 
form of this line, in the c;i8cs of azobenzene, tri- 
stearin, and myrisiic acid, showed that the melting 
point of the thinnest lamella, 0’8/x, was distinctly 
tower than the normal melting point, 0 355 C. 
lower in the case of azobenzeno and slightly less in 
tliG other cases. {Cf. J.C.S., May.) — E. H. R. 

Films p'roduced by metalloids and metals capable of j 
being volatilised by heat; Bapid process for col- \ 

lecting and characteruing . A. Braly. , 

Comptes rc'ud., 11)21), 170,661 — 663. ^ 

A SIMPLE, portable apparatus for use in the field 
ill applying the blowpipe test to minerals consists . 
essentially of two sheets of mica mounted on some 
refractory material and capable of easy adjustment. : 
On one sheid. the mineral is heated in the blowpipe ■ 
llaine and the film is deposited on the other. By | 
regulating the flame temperature successive films ■ 
from the different metals or metalloids present in ; 
the mineral may be ohtaine<l. The usual tests for 
characterising the different elements present may , 
bo applied to the films. — W. G 

Manganese; Volumetric estimation of — — . V. 

Ni'.olardot, A. lleglade, and M. Golotso. Comptes 
rend., 192(J, 170, 808 — 810. 

In using von Knorre’s method for the voliinieiric 
estimation of manganese (Ihi.s J., 1902, 72), by pre- 
cipitation with ammonium persulphate ns the di- 
oxide, re-solution of the precipitate in an excess 
of a reducing solution and haeje titration with a 
standard solution of pota.ssium iiermanganate, the 
theoretical factor is 1 grm. Fe-^0’4917 grm. Mu. 
in practice a highei' factor Ls necessary, owing to 
slight variation in the composition of the precipi- 
tate. The variations arc due mainly to the presence 
of iron. In the absence of iron the factor found 
was ()’498, and in the presence of 40% of iron 0’4929. 
When the solution in whicli tlie precipitation takes 
place contains more than 10% of sulphuric acid the 
precipitation of the manganese is incomplete. 


Molybdenum; Gravimetric determination of ci. 

sulphide. J. S^^rba-Bdhm and J. Vostrebal. Z. 
anorg. Chem., 1920, 110, 81 103. 

Molybdenum: can l>e precipitated quantitatively 
ae MoS, by means of hydrogen sulphide in 
presence of formic acid if it is present entirely 
as molybdate: any trace of reduced molybdenum 
must be oxidised by means of nitric imid. A 
quAutity of solution containing 0*1 — 0*3 grm. 
Mob, i« diluted with water to 200-300 o.o., and 
formic ©cid » added to give a 6% solution of free 


acid. If only traces of electrolytes are present in 
the solution, it is advisable to add a small quan- 
tity of pure potassium chloride, up to 0*76% calcu- 
late on the total volume of the solution. jDirectly 
the formic acid has been added a rapM stream of 
clean hydrogen sulphide (free from acid) is passed 
through the solution, in the cold for the first half- 
hour and then for 1 — li hours at 40'^— 50° 0. 
Alternatively the hydrogen sulphide may bo ptissed 
for 2 hours into a solution of the molylxiatp made 
alkaline with ammonia or potossum hydroxide, the 
formic acid then added, and the solution heated for 
one hour on the water bath. 3 lie pnripitated 
molybdenum sulphide is washed by dwaiitation, col- 
, Iccted in a Gooch crucible, and dried in a current 
: of carbon dioxide, first at 100° C. and then at 
: 250° C. It is then cooled in the gas current and 
' weighed in a weighing bottle. When these con- 
! ditions are observed the product has the exact com- 
; position MoSa- — E. II. R. 

I Combustion of organic chloro-campounds by 
chrom'ic-.Hulphuric acid mixture. J. Guyot and 
j L. J. Simon. Comptes rend., 1920, 170, 734—736. 

! CuLORO-sunsTiTUTEi) esters may be estimated by 
oxidation with a mixture of chromic and sulphuric 
acids if an excess of chromic acid is used and an 
amalgamated copper coil is interposed between the 
reaction vessel and the gas burette where the car^n 
is measured so as to retain the chlorine. Methyl 
chlorosulphonate and chloroformate gave theoreti^l 
I results, but in the case of the corresponding ethyl 
! esters the ethyl group was not oxidised. Whereas 
: acetic acid is not oxidised by this method, its chlora 
I derivatives arc completely oxidised. W. G. 

' Nitrogen; The Kjeldahl method for the determina- 
tion of . I. K. Phelps and H. W. Daudt. 

J. Assoc. Off. Agric. Chem., 1919, 3, 218 — 220. 
Numuuous experiments were made with the object 
of rendering the Kjeldahl method applicable to the 
determination of nitrogen in all organic siibstpo^. 
It was found possible to determine nitrogen in the 
following “ refractory ” substances when 0*7 Krp- 
mercuric oxide, 10 grms. of potassium Bulphate, 
and 25 c.c. of sulphuric acid were used for 0*2— 0*4 
grm, of substance, the digestion being prolongs 
for 2*5 hrs. : — Isatin, atropine, cocaine, nicotinio 
acid, hydroxyquinoline, caffeine, amarine, quin- 
oxalino hvdrmdiloride, 2-mcthyl-4-quinazolone, etc. 
Low results were obtained when sodium 
was used in place of poti^sium sulphate. — W. P. ». 

Arginine nitrogen; Modification of the apporafiw 

for the determination of by V'in Slyke s 

method. G. E. Holm. J., Amer Chem Soc., 
1920, 42, 611—612. (See this J., 1911, 1135.) 

By fitting a Kjeldahl flask with a cork carrying 
a tap funnel and the elongated water-jacketed tube 
of a Kjeldahl still-head, loss of material by bumping 
is proven UkI, and the necessity for transference of 
the solution after digestion with alkali is obvi^ed. 

— J . K. 

Sulphur in petroleum, Christie and Bisson. See Ha. 
Petrol. Elorcntin and Vandenberghe. See Ha. 

I Vhenols. layman and Reid. See HI. 

AUwordeid s reaction of wool. Krais and Wacntig. 
j ‘ SecY. 

I Sulphuric acid. Winkler. See VH. 

I Ammonium nitrate. Grissom. c \ H- 


Nitrates. Sanders. See Vll. 

Copper sulphate in works liquors. Garron. 

SeeVU. 

Liquefied and compressed gases. Moser. See VU. 
Analytical control of electrolytic zinc production. 
Bradley. See X. 
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Iodine values. Lakhani and Sudborough. See XII. 
Phloroglucinol reagent. Dixon. See XII. 

White lead. McMaater and Goldstein. jSfee XIII. 
Carbon black. Neal. See XIII. 

Cellulose in rubber goods, Epstein and Moore. See 
XIV. 

Molybdenuni-vaiue of to mu ns. Laiifi'nianii. See XV. 
Nitrogen in fertilisers. Frear and others. See X\ I. 
Lactose and dextrose, Hildt. See XVIT. 

Methyl alcohol in spirits. Uaase. iSVe XVJII. 
Meductase test for milk. Eichwald. See XIXa. 
Milk analysis. Porcher. Sec XIXa, 

Baking powder. Griinhut. See XIXa. 

Strychnine. Buc. <Siee XX. 

Opium assay. Doit. See XX. 

Oxalic acid. Ban. See XX, 

Patents. 

Gaseous mixtures; Means and method for anedysing 

. A. M. Kcnne<lv, Cloverdale, Ala. U.S. 

Pat. 1G.3.20‘ Appl., 3.7.19. 

A TEST stream of the gaseous mixture, containing 
an adde<l quantity of an agent capable of combining 
chemically with abnormal constituents, is brought 
into contact with a catalyst, any chemical combina- 
tion being indicated by a rise in temperature of the 
catalyst. — W. E. F. P. 

Alcohol in beverages and the like; Process of and 

apparatus for estimatirni . W. M. Dehn, 

Seattle, Wash. U.S. Pat. 1,333,905, 16.3.20. 
Appl., 16.10.19 

A TUBILAR receiver extends paMly within a divstill- 
ing flask and has an outlet at the upper part outside 
the flask. The distillate is conducted from the, fln.sk 
to the bottom of the receiver through an inverted 
U-tube.— W. E. F. P. 

Hardness of materials; .ijiporatus for testing the 

r6a/n . L. Johmson and II. BrcaiTey, 

Sheffield. Eng. Pat. 110,16.5, 8.2.19. (Appl. 
3171/19.) 

Tungsten crucible. U.S. Pat. 1,3^13,036. See X. 


Patent List. 

d*i«a ffiv€B in thia lilt are, in tlie oa4i6 oi Appli<»> 
lioiui for FatonU, thoM oi application, axid in the caao oi 
Completo Specifioationa accepted, ihoee oi the Official 
Joamala in which the acceptance ia announced. Complete 
SpecificatioDa thua advertleed ae eocepted axe open to 
inepection at the Patent Office inamediatelj and to 
oppoeition within two montha of the date given. 

I.-GENEllAL; PLANT; .MACHINEUY. 

AlTLJt ATTON8. 

Gallon and Whitfield. Distillation apparatus. 
11,258. Apr. 2,1. 

Garrow and Niel.sen, Production of cataly.sts 
and oxygen carriers. 10,681. Apr. 17. 

Lloyd. Furnaces, 10,422 and 10,433. Apr. 14. 
Losey. DisinU-grating fus^d materials. 10,947. 
Apr. si). 

Miller. Furnace.s, ovens, kilns, etc. 10,-526. 
Apr.. 15. 

Pettis. Decanting and agitating apparatus. 
10,277. Apr. 13. 

Schmidt. Recovering volatile solver. ts. 10, *582. 
Apr. 15. (Ger., 7.8.16.) 

Thaberg. 10,565. See II. 

Vanneau. Grinding or crushing apparatus. 
10^7. Apr. 14. (Fr.. 9.11.17.) 

Walker. Drying methods. 10,618. Apr. 16. j 
Walter. Purilcaiion of feed water for steam i 
generators etc. 10,762. Apr. 17. 1 


Complete Specifioationb Aoobpted. 

I 16,229 (1918). Fadden. Furnaces for producing 
I mineral distillates of definite composition. 

(141,089.) Apr. 21. 

! 353 (1919). Schuck. See XII. 

392 and 393 (1919). Fidlcr and MaxweU. Con- 
I tinuous kilns and dryers of tunnel and car typo. 

I (141,121—5.) Apr. 21. 

5121 (1919). Brian. Vertical drying-kiln. 

(141,468.) Apr. 28. 

! 12,103 (1919). Plumbridgo. Recovery of volatile 

j solvents. (141,210.) Apr. 21. 

II.— FUEL; GAS; MINERAL GELS AND 

WAXES; DESTRUCTIVE DISTILLATION; 
HEATING; LIGHTING, 
j Applications. 

Brownlee. Lubricating oils. 10,738. Apr. 17. 

I (U.S., 13.5.18.) 

Craven and Urmandy. Production of mixed fuels 
coicsisting of solids and liquids. 10.632. Apr. 15. 

Fay, and United Oil and Coal Corporation. 
Storage and use of (colloidal fuel. 11,234. Apr. 22. 

Fay, and UniLxl Oil and Coal Corporation. Fuel 
for furnaces of steam generators etc. 11,235. 
Apr. 22. 

Grirtiu. Enrichment of producer gas. 10,496. 
Apr. 15. 

Howgatc. Retorts for manufacture of coal-gas 
etc^ 11, (XK). Apr 20. 

Jackson (International Gasoline Process Corpora- 
tion). Apparatus for distillation of oil. 10,446. 
Apr. 14. 

Kopp (Wurmbach and Hocppcrmanii.) Produc- 
tion of liquid fuel for explosive motors etc. 10,634, 
Apr. 16. 

Macilonald, Apparatus for cracking oils. 11,100. 
Apr. 21. 

Marks (Soc. Franco-Bclgc* do Fours k Coke). 
Coke ovens. 10,186. Apr. 12. 

Meade. Manufacture of coal gas. 10,971. 
Ai)r. 20. 

Smith. Purifying mineral oils. 10,390. Apr. 14. 
Thabc‘rg. Apparatus for filU‘ring and pressing 
jK'at etc. 10,56.5. Apr. 15. 

Trent. .MetluKl of cleaning coal. 10,572. 

Apr. 15. (U.S., 9.7.19.) 

Trc?it. Treating carlwnaceous etc. material. 

10,573. Apr. 15. (U.S., 10.9.19.) 

Co.MI’LF.TE SrECiFICATlONS AcCErTED. 

10,352 (1918). Strache. Gasification of carboni- 
ferous .substances, (117,083.) Apr. 21. 

18,039 and 19,134 (1918). Wade (Ix.* Petit). Pro- 
duction of liquid fuels. (141,091.) Apr, 21. 

18,270 (1918). Bataaf.scho Petroleum Maatseh., 
and Brey. Rectiheation of hydrocarbons. 
(123,719.) Apr. 21. 

19,677 (1918). Marks. See Vll. 

9491 (1919). Stafford. Di^structivo distillation, 
wood, woody fibre, etc. (141,417.) Apr. 28. 

6.523 (1919). Dibdin. Revivifying 8lx^nt oxide. 
(141,172.) Apr. 21. 

9491 (1919). Stafford. Ik'structivo distillation. 
(141,50.5.) Apr. 28. 

13,374 (1919). Andrews and Averill. Treating 
bydrwarbons for tho production of ligliter hydro- 
carbons. (141,223.) Apr. 21. 

16,383 (1919). Demp.ster and Beard. Purifiers 
employed in gas-works. (141,572.) Apr. 28. 

‘i2,(i94 (1919). Hall Motor Fuel, Ltd., and 
McCrea. Desulphurising sulphur-boaring nydro- 
carbons. (141,272.) Apr. 21. 

III.— TAR AND TAR PRODUCTS. 
Application. 

Tindale. Distillation of coat tar and prodneta 
derived therefrom. 10>924. Apr. 20. 



Vol. XXXIX^ Ko. 0.} 


PATBMT LIST. 


358 a 


COMPLBTS SPKCmCATlONS ACCEPTED. 

18,270 (1918). Bataafsche Petroleum Maate. 
See II. 

1338 (1919). South Metropolitan Gas Co., and 
Stanier. See XX. 

IV. — COLOURING MATTERS AND DYK8. 

Complete Specifications Accepted. 

17,225 (1917). Buyer und Co. Manufacture of 
monoazo dyestuffs. (133,012.) Apr. 21. 

20,534 (1918). Imray (Soc. Chem. Ind. in Basle). 
Mordant dyeing di8azo-dyo.s tuffs, and their appli- 
cation in dyeing and printing. (141,401.) Apr. 28. 

30,8i39 (1919). Imray (Soc. Chem. Ind. in Basle). 
Manufacture of monoazo dyestuffs. (141,643.) 
Apr. 28. 

V. — FIBRES; TEXTILES; CELLULOSE; 

PAPER. 

Applications. 

Bronnert. Manufacture of viscost^ silk. 10,195. 
Apr. 12. 

Bronnert. Manufacture of artificial silk. 11,362. 
Apr. 23. 

Eastern Manufacturing Co. Finishing pam^r. 
11,073. Apr. 21. (U.8., 9.12.16.) 

Tattersall. Separating fatty etc. matters from 
effluents duo to washing wool etc. 10,468. Apr. 15. 

White. Manufacture of fibrous material from 
7.oophyt<vs etc. 11,415. Apr. 24. 

VI. — BLEACHING; DYEING; PRINTING; 

FINISHING. 

Applications. 

Brandwood and Brandwood. Apparatus for dye- 
ing yarns. 11,065. Apr. 21. 

C-alico PrinUii's’ Asses., and Rouse. Printing 
cotton fabrics. 10,130. Ai)r. 12. 

Calico PrinUirs’ As.soc., and Warr. Production 
of patterns etc. on fabrics. 10,286. Apr. 13. 

Duncan. Dyeing and wat<*rproofing maOu'inl. 
10,791. Ai.r. 19. 

Nagelin. Apparatus for treating textile good.s 
in hank form by circulating liquid. 10,429. 
Apr. M. (Switz., L10.19.) 

Complete Si’ecikicatiun.s Acceptei). 

20.116 (1918). Lord. Apparatus for treating 
bank., of yarn with liquids, (141,098.) Apr. 21. 

20.63 i (1918.) Imray (Soc. Chem. Iiid. in Basle). 
Spp IV. 

VI I. - ACIDS; ALKALIS; SALTS; I^ON- 
METALLIC ELEMENTS. 
Applications. 

Bird. 10,282. See XVIT. 

Clayton. Sulphur-burning furnaces etc. 11,313. 
Apr, 23. 

Dent, Golding, and UniUd Alkali Co. Produc- 
tion of sulphur compounds. 10,855. Apr. 19, 

Dior. Sulphuric acid chambers. 10,3^. Apr. I t. 
Froeth and Muiiro. Purification of rock-salt 
brino etc. 10,608. Apr. 16. 

Garrow and Nielsen. 10,681. See T. 

Mehner. Manufac'ture of cyanogen compound.s. 
11.116. Apr. 21. ((ler., 9.10.14.) 

Soc. I’ Air Liquide. Production of hydrogen per- 
oxide. 10,751. Apr. 17, (Fr., 11.5.14.) 

Wade (Lindsay Light Co.). Recovery of thorium. 
11,115. Apr. 21. 

Watson. Removal of arsenic from hydrochloric 
acid. 10,909. Apr. 20. 

Complete Specifications Accepted. 

19,677 (1918). Marks (Soc. Franco-Beige de Fours 
h Coke). Production or sulphate of ammonia from 
distillation and like gases. (141,093.) Apr. 21. 

366 (1919). Armour Fertiliser Works. Produc- 
tion of aluminium nitride. (122,829.) Apr. 28. 


VIII.— GLASS; CERAMICS. 
Applications. 

Clarke, Girtin, and Rhodin. Bleaching sand. 
10,860. Apr. 19. 

Ferguson. Manufacture of sheet glass. 11,323. 
Apr. 23. 

Norway and Scholz. Enamel-ware. 10,261. 
Apr. 13. 

Rollason. Mannfnciure of refriictory materials 
for furnace linings. 11,002. Apr. 21. 

Travers. Gla.ss-m(‘ltiiig pots and blwks for tank 
furnaces. 10,201. Apr. 12. 

I Virginia Plato Glass Corporation. Manufacture 
! of glass. 10,579. Apr. 15. (U.8., 17.4.19.) 
CoMi'LETE Specifications Accepted. 

927 (1919). Carborundum Co. Manufacture of 
I rofracUiry articles. (133,014.) Apr. 28. 

24,884 (1919). Atkinson, Stein and Atkinson, 
and Moorshead. Gla.ss furnaces. (141,617.) 
Apr. 28. 

TX.— BUILDING MATERIALS. 
Applications. 

Eabr. Aktiebolagot Kronst(m. 11,042. >SV^ XI. 
Grubenholz-Impragniering Ges. Impregnating 
wood. 10,436. Apr. 14. (Gcr., 29.11.13.) 

Haring, Voit, and Holz^'arbeitungsges. Process 
of drying wood. 10,435. Apr. 14. (Gcr., 28.3.19.) 

Milner and Robinson. Manufacture of bricks, 
blocks, etc., from blast-furnace slag. 10,302. 
Apr. 13. 

Complete Specifications Accepted. 

10,937 (1918). Hoarc. Production of building 
matorijil. (111,390.) Apr. 28. 

180 (1919.) Badder, Burrows, and Allcnder, 
Waterproof cements, concretes, and mortars. 
(141,113.) Apr. 21. 

1113 (1919). Boillot and Dau(ligna(‘. Apparatus 
for manufacturing cement. (141,142.) Ajir. 21. 

18,775 (1919). Boy. Rendering wood imperme- 
able and recovering liquids contained therein. 
(140,361.) Apr. 28. 

X. METALS; METALLURGY, INCLUDING 
ELECTRO-METALLURGY, 
Applications. 

Bangert<>r. Metal alloy. 10,125. Apr. 12. 
British Tbomson-Houston Co. (General Electric 
Co.). Tungsten alloys. li»,75() and 10,8JI5. Apr. 17 
and 19. 

Collins. Purification and recovery of tin. 
10,959. Apr. 20. 

ilurloy. Process for galvanising or zinc-dipping 
articles.' 10,238. Apr. 13. 

Milner and Robinson. 10,302. See IX. 

Minerals Separation, Ltd., and Wood. Concen- 
tration of oxiclise<l ores. 10,929. Apr. 20. 

Nacf. Treatment of copper-nickel matte. 
10.S95. Apr. 20. 

Newman, and Riistproofing Synd. Rustproofing 
ferrous metals etc. 11,106 — 8. Apr. 21. 

Complete Specifications Accepted. 

16,801 (1918). CooiK'r Research Co. Alloys. 
(120,565.) Apr. 28. 

18,982 (1918). Riley, Coating steel or iron with 
white alloy. (141,092.) Apr. 21. 

1 374 (1919). Worrall. Hard metal alloys. 

I (141,122.) Apr. 21. 

I 532 (1919). AVaring. Opcri-hcarth •furnaces. 

! (141,132.) Apr. 21. 

i 10,604 (1919). Soc. Anon, do Commentry-Four- 
chanibault. Alloys. (127,243.) Apr. 28. 

10,637 and 25,975 (1919). Howgate. Annealing. 

I (141,200.) Apr. 21. ^ ^ ^ 

i 16,133 (1919). Bellais. Gold alloys. (141,246.) 
Apr. 21. 
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22^296 (1919). Dutoit and Boever. Manufacture 
of brass. (132,620.) Apr. 28. 

24,410 (1919). Iversen. Solder for aluminium 
and other metds. (141,280.) Apr. 21. 

26,819 (1919). Cottineau. Obtaining the copper 
from lyos resulting from the treatment of cuprifer- 
ous pyrites. (141,290.) Apr. 21. 

XI. —ELECTRO-CHEMISTIIY. 

Applications. 

Automatic and Electric Furnaces, Ltd., Barfield, 
and Wild. Electric mu file furnace's. 10,299. Apr. 13. 

Cornelius. Electric rotating iurnaces. 10,293. 
Apr. 13. 

Fabriks Aktiebolaget Krunsten. Insulating and 
building material. 11,012. Apr. 21. (Sweden, 24.4.19.) 

Law (Smith). Storage battcrieJi. 11,078. Apr. 21. 

Merritt. Electrolytic method, apparatus, and 
proiluot. 10,561. Apr. 15. (TJ.S., 15.4.19.) 

Naylor, and Ruslimores, Ltd. Secondary bat- 
terie^. 11,198. Apr. 22. 

Complete Specification Accepted. 

1475 (1920). Hepburn. Elecirolysers. (141,305.) j 
Apr. 21. 

XII. — FATS; OILS; WAXES. 

Applications. 

Catalpo, Ltd., and Fryer. Process of hydrolysis. 
11,437. Apr. 24. 

Hargreaves. Manufacture of soap. 11,152. 
Apr. 22. 

Lancaster. Recovery of oils, fats, soap curds, 
etc., from sewage etc. 10,480. Apr, 15. 

Mason. Separation of grease and oil from 
liquids. 10,337. Apr. 13. 

Persapol Gea, Conversion of fatty acids or their 
glycerides into oleic acid-like fatty acids or their 
soaps. 10,335. Apr. 13. (Ger., 6.5.14.) 

Tattersall. 10,408. See VII. 

Townsend. Detergent. 10,934. Apr. 20. 

Tseng. Manufacture of soap. 10,236. Apr. 13. 

Complete Specifications Accepted. 

353 (1919). Schuck, Production of catalysts 
suitable for use in hydrogenation processes. 
(122,192.) Apr. 21. 

14,729 (1919). Erslev. See XIX. 

XUI.— PAINTS; PIGMENTS; VARNISHES; 

REPINS. 

Complete Specifications Accepted. 

758 (1919). Cleghorne, and Gayner Pneumatic 
Co. Materials for coating substanws to protect 
them or render them non-porous. (141,414.) 
Apr. 28. 

27,926 (1919), Tsutsumi. Solid ink compound. 
(141,031.) Apr. 28. 

XIV.— INDIA-RUBBER ; GUTTA-PERCHA. 

Applications, 

Cordingley. Manufacture of compounded gutta- 
percha and balata for cases, bags, etc. 11,013. 
A]^. 21. 

Davidson, Treatment of raw rubber. 10,829. 
Apr. 19. 

Gray. Purification of india-rubber, gutta-percha, 
etc. 10,555. Apr. 15. 

Marshall. Vulcanising for manufacture of high- 
pressure expanded vulcanised rubber etc. 10,497. 
Apr. 15. ' 

Stevens. Preservation of vulcanised rubber. 
10,599. Apr. 16. 

CoMPiJBTE Specification Accepted. 

704 (1919). Gaisman and Rosenbaum. Vulcan- 
ising caoutchonc and caontchouolike substances. 
(141,412.) Apr. 28. 


XV.— LEATHER; BONE; HORN; GLUE. 

I Applications. 

1 Jackson (Dorr Co.). Recovering proteids from 
j waste liquors of hide-treating. 10,446. Apr. 14^ 
: Rohm and Haas Co. Tanning-materials. 

! 10,3(X) and 10,998. Apr. 13 and 20. (U.S., 4.12 
I and 6.6.19.) 

Zignonc. Manufacture of imitation leather. 
10,2^. Apr. 12. (Switz., 11.4.19.) 

Complete Specification Accepted. 

9634 (1916). Miller. Artificial leather or leather 
sub.stitutes. (141,385.) Apr. 28. 

XVII.— SUGARS; STARCHES; GUMS. 
Application, 

Bird. Recovering potash from waste products in 
cane-sugar and rum distilling. 10,282. Apr. 13. 

XVIII.— FERMENTATION INDUSTRIES. 
Application. 

Beanes. Preparation of grain for browing etc. 
10,219 and 11,22:3. Apr. 12 and 22. 

Bird. 10,282. See XVII. 

XIX. — FOODS; WATER PURIFICATION; 

SANITATION. 

Applications 

I Beanes. Treatment of grain for food for animals. 
11,224 and 11,225. Apr. 22. 

Benton and Bishop. Flour-milling processes. 
11,257. Apr. 23. 

llorrowman, Wator-softeniiig. 10,848. Apr. 19. 
Frvor. Insecticides, sheep-dips, etc. 10,937 and 
10,938. Apr. 20. 

► ilueks. Production of materials for flavouring 
liquids etc. 10,975. Apr. 20. 

Lancaster. 10,480. See XII. 

Rose. Preparation and storage of food. 10,224. 
Apr. 12. 

Spear and Spear. Manufacture of food product. 
10.977. Apr. 20. 

Walter. 10,762. See I. 

' Complete Specification Accepted. 

14,729 (1919). Erslev. Adapting oil-cakes and 
the like for human food. (128,216.) Apr. 28. 

XX. ORGANIC PRODUCTS; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

Application. 

Berk jlnd Co., and Hood. Purification of organic 
bodies. 11,419. Apr. 24. 

Complete Specifications Accepted. 

16,093 (1918). Rockefeller Institute for Medical 
Research. Aromatic ansenictal compounds. 
(120,;382.) Apr. 21. 
a53 (1919). Schuck. See XII. 
i:3:38 (1919). South Metropolitan Gas Co., and 
I Stanior. Manufacture of colourless organic com- 
ponrid.s. (141,440.) Apr. 28. 

XXL— PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

; Applications. 

Colour Photography, Ltd., Greene, and Thomson. 

, Colour photography. 10,676. Apr. 16. 

Elraaesian. Colour photography. 10,156 and 
’ 10,180. Apr. 12. 

Gorsky. Three-colour photography. 10,966. 
Apr. 20. 

Mills. Photographic transfer processes. 10,823. 
Apr. 19. 

CoMPLETB Specification Aoobpted. 

28,287 (1919). Ohristonsen, Hardening photo- 
graphio mine daring development. 

Apr. 28. 
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L^ENEBAL ; PLANT ; MACHINERY. j 

Patents. | 

Ji'urriaces [,* Cyhi^dricol gas-fired ]. A. B. j 
Chantrainc, Marciiiellu, Eng. Pat. , 

18,473, 8.8.14. Int. Conv., 10.9.13. j 

The gas and air aro admitted under slight pressure i 
through separate porta or burners tangentially to i 
the iimer wall of a eylindrieul chamber, a gas inlet : 
being arranged immediately behind each air inlet, ; 

so that the air is thrown outwards against the inner 
wall of the furnace; the pressures of the air and 
of the gas aro independently adjustable. Separate 
outlets for products of combustion may be provided 
for each pair of gas and air inlets.— B. M. V. 

Distillation; Continuous fractional . A. M. 

O’Brien, Abadan, Persian Gulf. Eng. Pat. 
140,140, 13.12.18. (Appl. 20,76,'5/18.) 

In a series of stills for the continuous distillation 
of petroleum or other substance the stills decrease in 
size approximately in proportion to the amount of 
liquor to 1)0 distilled in them ; the condenser tanka 
are also made in corresponding dimensions, and the 
same cooling water may bo used in all of them, 
starting at the largest or coolest. Some (or all) of 
the products of combustion may bo transferred from 
furnace to furnace, any additional heat nec-essary 
being made up by auxiliary burners or furnaoea. 

— B. M. V. 

lief rig crating processes; Solution for absorption 

. C. Delaygue, Marseilles. Eng. Pat. 

140,356, 23.12.13. (Appl. 367/20.) 

In the ammonia absorption refrigeration prooees 
the following is used as the absorbing liquor: — 
Ammonium nitrate 3 grins., trimothylamino 
2 grins., liquefied ainmoiiia gas 554 c.c., and water 
to 1 litre. The absorptive power of ammonium 
nitrate solution for ammonia is greatly increased 
by addition of trimothylamino, — B. M. V. 

Gases; Electrical treatment of . L. Bradley, 

East Orange, N.J,, Assignor to Research Cor- 
poration, New York. U.S. Pat. 1,333,790, 16.3.20. 
Appl., 28.6.15. 

Thk apparatus comprises a number of rigid dis- 
charge electrcKlcs, arranged vertically and axially 
uitiiiri a numlier of oi)posing tubular electrodes, 
with radially adjustable flanges fixed longitudinally 
on the discharge electrodes. The discharge elec- 
trodcss aro connected at their upper and lower ends 
respectively to insulated frames above and Ik'Iow 
the tubular electrodes. — B. N, 

Gases; Apparatus for elect ricaV treatment of — . 
J. Cb Davidson, Vancouver, B.C., Assignor to 
international Precipitatien Co., Los Angeles, 
Cal. U.S. Pat. 1,334,231, 16.3.20. Appl., 3.2.17. 
Thk api^uratus compri.sos a gas receiving chaml)or, 
a discha 'ge electrode mount<kl on an insulator, and 
a gas inlet provided with a deflector .surrounding 
the insulator, and situated in the path of the gas 
to protect the insulator from the deposition of 
material su.spcndcd in the gas. Means are, provided 
for supplying liquid to the insulator to remove de- 
positc'd material. The insulator comprises a bush- 
ing of fragile mater.'al extending through the wall o. 
the gas chamber, '^nd connected to it by a yielding 
medium; a conductor extends through the bushing 
and is connected to the discharge electrode, and 
there is a support for the conductor outside the 
chamber. — B. N. 

Electrical purification of gcues; Insulator for use 

in the . Sicmons-Schuckertwerko, G.m.b.H., 

Siomensstadt. Ger. Pat. 316,498, 13,10,18. 

The leads to the high-tension electrodes are em- 


bedded in a number of insulating plates arranged 
within the precipitation chamber so that their 
planes are at right angles to the direction of flow 
of the gas. The platee occupy the upper part of 
the chamber, and their transverse length equals 
that of the cnamber, so that no appreciable flow of 
gas occurs within the space between two adjacent 
plates. Tlie high-tension electrodes aro connected 
to tho cmliedded leads and alternate with low- 
tension gauze electrodes. — .1. S. G. T. 

Electrical purification of gases; Appliance for the 

. Siemens-Schiickertwerke, G.m.b.H., Sie- 

mensstadt. Ger. Pat. 318,432, 29.5.18. 

Tue material precipitated from the gas collects in 
a cliainber, beneath the stream of ga.s, in which a 
number of easily removable slides or flaps are 
arranged at right angles to the direction of flow 
of the gas, in order to prevent motion of the gas 
in the collecting chamber. — J. S. G. T. 

i Electrical purification of dusty gases; Process for 

H. Piining, Munster. Ger. Pat. 318,772, 

i U.2.19. 

' At intervals such a velocity is impartc<l to tho gas 
stream as will enable it to detach and carry forward 
: from the electrodes any deposited dust. — J. S. O. T. 

' Grinding machine. W. Travell, New York. U.S. 
Pat. 1,333,946, 16.3.20. Appl., 9.3.16. 

A GRINDING mill comprises a shell provided with 
! partitions having central openings and forming 
; internal circumferential grooves containing grind- 
ing rollers. Adjacent partitions communicate 
througli openings, out of alinement with respect to 
j each other, and ix'rmitting passage of material. 

I — B. N. 

I Filter; Continuous elertneal mechanical — ^ — . 

A. F. Meston, Assignor to Research Corporation, 

I New York. U.S. Pat. 1,334,160, 16.3.20. Appl., 
23.2.18. 

An apparatus for filtering a liquid is provided with 
two electrodes, one of which is formed of a drum 
with a porous rim and mounted so as to be rotated, 
the speed of rotation varying in proportion to the 
current flowing through tho circuit. The porous 
rim is surrounded by a filtering medium, and the 
liquid is passed between the electrodes. — B. N. 

Catalijsers; Composition for making . C. Ellis, 

Montclair, N.J. U.S. Pat. 1,335,161, 30.3.20. 
Appl., 21.8.19. 

A coMVOsiTTON which yields a catalyst when heated 
consists of a basic compound of nickel ground with 
a .small amount of oil. — A. B. S. 

; Contact-substances; Ceramic support for . V. 

Zioren, Beilin-Friedenau. Ger. Pat. 317,979, 
25.10.17. 

Porous ceramic material, preferably in the form of 
small tubes with projecting rims, is employed as a 
support for contact substances. Tho diameter of 
I the tubes should not exceed 20 mm., and the thick- 
j ness of the walls 2 mm. ITie material is impregnated 
' with, b>r example, a platinum solution, and this 
I reduc<*d, so that the tube becomoe coated internally 
and exU'rnally w*ith metallic platinum. — J. S. G. T. 

liecovering dissolved or finely divided ryaterial; 

Process for . I. KIkts, Ahrensburg. Ger. 

Pat. 309,102, 9.1.18. Addition to 306,481 (this J., 
1920, 268 a). 

The process of atomising the liquid flowing from 
the pressure vessel is assisted by introducing some 
of the vapour of the liquid at the jet through which 
the liquid is sprayed.-^. S. G. T. 

■ 
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Concenirating liquids; Process and 
. A. Herriich, Halle. ^r. Fat. 316,036, 


21.3.18. 

Thb liquid to bo concentrated flows downwards 
over a number of hollow plates heated internally, 
so that the briskly boiling liquid on any plate im- 
pinges forcibly on the lower corrugated surface or 
the plate immediately above. The vapours flow 
over the corrugated surface to the circumference, 
where they strike against an annular baffle, any 
liquid which is separated passing, together with 
the residue of the liquor to be concentrat^, down j 
to the next lower heated plate, — J. S. G. T. | 


Concentrating or drying liquids; Process for | . j 

A. Friedliinder, Borlin-Halcnsee. Gor. Pat. j 
316,489, 3.9.18. I 

Substances which swell on wetting, c.p., glue, are j 
formed into plates, rods, etc., upon a skeleton , 
frame, and these frames are supported parallel to I 
one another in the liquid to be concentrated with so | 
much space separating them that when the material | 
swells atljacent frames do not touch each other or j 
the walls of the chamber. The concentrated liquid | 
may bo drawn off. or the plates may be withdrawn | 
and the thickened mass adhering to them removed | 
mechanically. — J. S. G. T. 

Fractionation of gaseous mixtures by partial c^on- ■ 
densation due to cooling under pressure. Ges. 
fiir Lindes Eisma.schinen A.-G., Hbllriegels- ; 
kreuth. Ger. Pat, 316,313, 5.2.18. 


layers of stoneware alternating wi^ layers of 
silicate or thin layers of ^ass. The first layer of 
stoneware is reinforced with metal inwrtions. 

— -J. 8. G. T. 


Prevention of frothing; Apparatus 
Iledlich, Vienna. Ger. Pat. 318,478, 26.9.18. 
Int, Conv., 10.10.17. 

A NUMBER of chambers are in a circle around and 
carried by a shaft which rotates within the space 
whore frothing may occur. The chambers are open 
only in tbe direction of rotation, and are each pro- 
vided with a drainage tube for liquid resulting from 
bursting of the bubbles constituting the froth. 

— J. S. G. T. 


Grinding, mixing, and like machines; Scrapers for 

ygg In . 0. Shaw, Stockport, and F. Shaw 

and Co., Ltd., Bradford. Eng. Pat. 140,483, 

30.9.18. (Appl. 15,845/18.) 

Washing cool, coke, sand, and other materials ; 

Apparatus for . J. H. Harrison, Gateshead. 

Eng. Pat. 140,616, 15.4.19. (Appl. 9639/19.) 

Purifying liquids [soiled lubricating oils] by sifting, 
depositing, ana overflowing action; Apparatus 

for . A. E. Lienart, Brussels. Eng. Pat. 

MO, 677, 30.6.19. (Appl. 16,383/19.) Int. Conv., 

10.3.19. 

Furnaces; Means for consuming smoke in . 

C. H. Halt, Indianapoli.s, Ind., U.8.A. Eng. 
Pat. 140,859, 2.1.19. (Appl. 162/19.) 


The choking of the fractionating apparatus is pre- 
vented by liquefying the solid portion of the solid 
and liquid fraction already separated from the gjus 
prior to relieving the pressure. For this purpose 
heat exchange by counter-current i.s effecte<l^ with 
the stream of gas to be fractionated. — J. S. G. T. 

Filling material for absorption and reaction towers; 

Hollow bodies for use as . V. Zieren, Berlin- 

Friedenau. Ger. Pat. 316,497, 19.12.18. 

A NUMBER of rings of different angular patterns 
are arranged one upon another, and so joint'd that 
they form a colierent body, in which the component 
element.s of similar pattern are arranged parallel 
to one another. Alternatively, rings of the same 
angular pattern may be u.sed, but w’ith the angles 
of the rings out of alinement in vertical series. 
The rings are composed of wire, either single or 
plaited, or may l>c cut from a tube and suitably 
shaped by notcliing and bending. —J. S. G. T. 


Collecting and washing"" salts ; 
H, A. Schmidt, Wiirzen. 
20.10.18. 


.Apparatus for . 

Ger. Pat. 316,702, 


By means of a movable mechanical device a number 
of stationary suction-filter ve.s.scls can be consecu- 
tively washed and the salt collected and conveyed 
to the next filter vessel of tlie series. — J. S. G. T. 


Electrical heater for vapours or conducting gases. ; 

Allgem. Elektrizitiits-CJes., Berlin. Ger. Pat. j 
317,302, 8.5.18. ^ i 

The gas or v'apour is its<‘lf used as heating resist- > 
ance. the heater consisting of a number of parallel ■ 
insulated pipes c-onnecting the supply pipe for the | 
gas with the delivery pii>e. Insulated electrodes ; 
are introduced within the insulated piiies, and the 
electric current passes from these electrodes through | 
the gas or vapour. The device* is best operated ! 
with high tension current, and can be employed, | 
for example, as a steam siiperheakT in conjunction j 
with aif electrical steam boiler. — J. S. G. T. : 


Protecting apparatus and vessels used in chemical 
industry against the action of chemicals; Method 

of . F. Schuler, Frankfort. Ger. Pat. 

318,033, 14.9.18. 

A pROTEonv* coating is formed of a number of thin 


Centrifugal apparatus icith planetary movement. 
W. Maiis.s, .Johannesburg. Eng. Pat, 140,962, 

15.8.19. (Appl. 20,118/19.) 

Emptying the contents of bins into furnaces or the 

like; Devices for . B. E. D. Kilburn^ London, 

From Sulzer Frores, Winterthur, Switzerland. 
Eng. Pat. 140,963, 20.8.19. (Appl. 20,458/19.) 

Tunnel kilns. G. H. Benjanjin New York. Eng. 

Pat. 140,578, 6.3.19. (Appl. 5605/19.) 

See U.S. Pat. 1,292,568 of 1919; J., 1919, 313 a. 

Furnaces. A. Smallwood, London. U.S. Pats. 

1,3:15,202 4, .30.3.20. Appl., 31.7.18. 

See Eng. Pats. 125,744, 125,224, and 126,515 of 
1918; J., 1919, 489 a, 372 a, .347 a. 

Evacuating gases from vessels; Arrangement for 
— . ri, Gcrdien, Assignor to Siemens u. Ilalske 
A-G., Berlin. U.S. Pat.' 1,335,829, 6.4.20. 
Appl., 6.10.15. 

See Eng. Pat. 14,918 of 1915; J., 1916, 101. 

Drying organic materials. Ger. Pat. 315,497. 
See IJb. 

Electro-osmotic process. Eng. Pat. 135,817, See XI. 

Electro-osmotic dehydration. Ger. Pats. 316,444 
and 316,494-6. See XI. 

Elect ro-osmotic electrode. Ger. Pat. 316,693. 
See XL 

Displacement of liquids. Ger. Pats. 305,512 and 
307,701-2. See XL 


IIa-FUEL; GAS; MlNEfiAL OHS AND 
WAXES. 

Banded bituminous coal; Behaviour of the eon- 
stituents of ~ — on coking. Studies in the 
composition of coal. R. Lessing. Chem. Soc. 
Trans., 1920, 117, 247—266. 

Coking tests wore carried out on samples on fuwin, 
durain, clarain, and vitrain (c/, J., 1919, 462 a, 


367 a 


Vfll, XXXUE^ Ko. 10.J 


Cb diL^rUBL I OAS y HINBBAL OILS AND WAXSS. 


614 a) in an apparatus previously described (J., 
1912 466 , 471 ), at 900 ® 0 . with a heating period 
of 7 min. and at 600 ® for 6 min. Fueain showed 
no outward change in appearance after coking, and 
had no tendency to cohere, the residue being a 
powder. Durain had a little greater tendency to 
cohere than fusain, but the particles retained their 
angular shape and form. Clarain showed consider- 
abfo fusion and merging of particles. At 900® C. 
most of the fine and medium-sized particles lost 
their identity almost completely. The vitrain 
particles were well sintered and showed rounding 
of the angular edges, but the consolidation of 
particles did not go so far as with clarain. The 
coke specimens from vitrain were of the “ mush- 
room ” type. At 900® C. the free carbon formed j 
with, durain was considerably higher than with i 
clarain and vitrain. On the other hand, at 600® C. 
no carbon was produced from durain, whilst the 
amounts from clarain and vitrain were only slightly 
reduced. The gas yields from clarain and vitrain 
were almost equal, and greater than that from 
durain. This seems to indicate a considerable 
difference in tbe chemical nature of the primjpy 
decomposition products of durain on the one side 
and of clarain and vitrain on the other. — W. P. 

Handed bituminouH coal; Mineral constituents of 
— Studies in the composition of coal. R. 
Lessing. Oliem. Soc. Trans., 1920, 117, 256—265 
{cf. ante). 

The peculiar behaviour on carbonisation of fusain, 
•durain, clarain, and vitrain suggi^wted that the 
results were influcnct'd or accentuated by the cata- 
lytic effect of their mineral components. Consider- 
able differences were found in the composition of 
the ashes from the four constituents. A large 
proportion of lime and soluble matter was found in 
fusain, and its presence was probably duo to in- 
filtration of calcium salts: the lime appears to bo 
present in fusain as calcium earbonaki. Hie thin 
veins of white mineral found along the cleavage 
planes contained 40 — 45% CaCO,. The composition 
ef the durain ash was comparatively simple, the | 
ash consisting to the extent of 03% of alumina and 
silica. The composition of the ashes of clarain and i 
vitrain suggest that they represent mainly the , 
remainder of the original plant ^sbof — W P. 

•Coal; Action of upon a photographic plate, i 

E. ‘^inkinson. Chern, Soc. Trans., 1920, 117, i 
165-170. 

The action of coal upon a photographic plate in • 
the dark (cf. J 1913, 969; 1918, 262 a; 1919, 452 a) ; 
depends upon trie presence of oxygen. A sample of 
coal saturated with oxygon had less effect than an ; 
untreated sample, indicating that the absorption ; 
of oxygen is part of the mechanis'in of the action. 


at least 2 hrs. for every 2% moisture above 10% is 
neoeesary. As regards the by-products, excessive 
moisture imposes heavy duties on the exhausters, 
condensers, and (in the case of an indirect ammonia 
plant) the stills, which have to treat a weaker liquor 
than otherwise. On direct ammonia plants the 
effect is more serious, as all moisture from the coal 
is carried along with the gas, making it very diffi- 
cult to maintain the necessary temperature for 
boating the ovens. — A. G. 

Moisture in coals, etc.; Determining . A. R. 

Myhill. Gas .1., 1920, 150, 21. 

The method comprises the dLstillation of 200 c.c. 
of water-fr€‘e benzol, toluol, or xylol with 100 g. 
of coal, or other substance to be tested, uji to 
110® C. or over, the distillate being caught in a 
graduated receiver. — A. G. 

Water-gas; Ilent conservation and . E. G, 

Stewart. London and S. Distr. .Tun. Gas Assoc., 
26.3.20. Gas .J., 1920, 149, 750—755. 

The factors governing the efficiency of a water-gafl 
plant are discussed and it is pointed out that a 
counter-current of steam possesses a distinct advan- 
tage, leading to goo<l reduction and the provision of 
a cool top zone. With tho blow watste gases at 
1800® F. (980® C.) the efficiency of the plant is 
given as 58%, whilst with the gases at 1500® F. 
(815® C.) and the carbon burning to 90% CO during 
the air blow, tho thermal efficiency may be only 
34%. Working results of a large carburetted water- 
gas plant at Fulham are given, together with a 
description of a waste-heat boiler of special design 
and of the economics effected by its use. — A. G. 

Gas - Influence of impurities in on the corrosion 

of meters and the blockage of service pipes. A. R. 
Myhill. Gas World, 1920, 72, 265. 

Deposits cairscd by impurities have been found to 
consist of iron rust, free sulphuric acid, iron sul- 
phates, thiocyanates, ferrocyanides, pyridine and 
ammonium compounas, and free sulphur. Corrosion 
is facilitat'Kl by the presence of air and moisture 
and of cyanogen compounds and sulphide. An 
insoluble iron-ammoniurn-hydrogen ferrocyanide is 
produced when ammonia, ferric oxide, iron, and 
hydrocyanic acid react together, and pyridine 
forms a similar compound. Pyridine can be washed 
out of the gas by the use of cold water in the finish- 
ing scrubber, and the Williams process for the re- 
moval of cyanogen i.s recommended, ammonium 
thiocyanate being recovered^. — A. G. 

Jienzol; Estimation of in coke-oven gas and 

.scrubbing oil. L. Shuttleworth. Gas World, 
1920, 72, Coking Soot., 43. 

Details are given of tho determination of benzol 


Ckials which had been heated above 500® — 530® C. 
no longer had any action on a photographic plate. 
It is concluded that tho ingredient causing tho 
effect on a photographic plate in the dark is to he 
found in that portion of the coal which is extracted 
by pyridine, other than the resen (J., 1919, 752 a). 

— W. P. 

Coal; Effect of excessive moisture in . A. H. 

Thwaite. Coke Oven Managers’ Assoc., 13.3.20. 

Gas World, 1920, 72, Coking Sect., 38—39. 

The optimum moisture content for coal to bo 
carbonised is given as 8 — 10%, The drainage of 
the washed coal would he considerably assisted if 
large lumps of good coal were crushed separately 
from inferior coal to a size from 2 in. cube down- 
wards. From results obtained by Bone and Mellor 
it is ostimati'd that 924 ch. ft. of gas is required to 
■evaporate each 10% of water in a ton of coal above 
8-0%. Excessive moisture leads to damage of the 
oven w'alls, and an increased carbonising period of 


in coke-oven gas by absorption in petroleum oil 
and of tho benzol in the oil by means of fractiona- 
tion. — A. G. 

Hydrocarbons; Analysis of by the aid of 

bacteria. J. Tausz and M. Peter. Zontr. Bakt. 
u. Parasit., II. Abt., 1919, 49, 497—654. Chem. 
Zentr., 1920, 91, II., 264. 

I The separation of paraffins from naphthen.s can he 
effectetl by means of B. aliphaticum, B. aliphaficum 
liquefaciens, and the paraffin back^riurn, which are 
described; they were isolated from garden mould 
by culture in organm and inorganic media contain- 
ing n-hexano, cyclohexane, or piiruffin oil. Paraffin 
bacteria are without action on naphthenes, 
benzenoid hydrocarbons, and some paraffins 
(n-hexane and n-octano), but attack higher 
paraffins such as hexadeoanc, triacontane, and 
tetratriacontano. The other two .spt*cies are inert 
towards cyclic hydrocarbons and hexylene, but 
attack paraffine and n-caprylono and hexadecylene. 

1 2 
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Destruction of the reactive hydrocarbons is com- 
plete oven in the presence of hydrooarl^ns which 
are not attacked. The presence of very small pro- 
portions of aliphatic hydrocarbons in natural 
naphthenes or of impurity in artificial specimens 
is shown by the clouding due to bacterial growth of 
media containing the hydrocarbon under examina- 
tion, The method can be used for the detection of 
paraffins in crude oils and their products and for 
the isolation of pure naphthenes. As regards 
enzymes urease was absent; diffusion lipase and 
proteolytic enzynu's were shown in the case of 
1). aliiihaticinn and the paraffin bacteriuin, diastase 
by paraffin bacterium and B. aliphaticum, and 
catalase by both the aliphaticum siiecies. New 
constants for hydrocarbons purified by means of the 
bacterial treatment are: 1.3-dimethvlcvclohexane, 
b.p., 118°— 120° C., sp. gr. at 20° /4° C., 0771; 
rir,'® = 1‘12.)58; 1,3.4 - trimethylcvciohexane, b.p., 
139°— 140° C., sp. gr. at 20°/4° C., 0789; no"®-: 
1*4330.— A. K. D. 

Ceresin; Aitjehraic method for the detection of 

adulterntion of ivifh paraffin. H. Smelkus. 

Cherii.-Zeit., 1920, -14, 273—275, 28G— 288. 
Holdk’s method (J., 1914, 242) consists in frac- 
tional precipitation from chloroform by means of 
alcohol; the paraffin can Im> detected by the 
diminished refractive index of the fraction in which 
it is concentrated. Etpiationa and a graphical 
method are developed, for which the original should 
be consulted. — X. E. D. 

llhste products in the petroleum industry; TVorfc- 

iiU) np of . E. W. Albrwht. Chem.-Zeit,, 

1920, 44, 282. 

The thick acid tar produced in the treatment of 
lubricating oils with sulphuric acid is washed until 
free from acid. The residue is mixed with Trini- 
dad asphalt and used for paving. The acid liquor 
is concentrated. The thin acid tar resulting from 
the treatment of solar oil with oleum is washed simi- 
larly and the acid recovered. The dilute alkali 
wash alway.s contains emulsified oil. This is re- 
covered by neutralising tho alkali, — A. E. D. 

Blast-furnace gas. Fowles. See X. 

Carbon black. Perrott and Thiessen, See XIII. 

Chlorhydrins and glycols from oil-gas. Brooks. 
See XX. 

P.\TKNTS. 

Beat; Brooss for dchydniling . C. Bouillon, 

Paris. Eng. Pat. 110, H^, 17.1.18. (AppI, 
987/18.) 

pE.4T, prefrrably finely divide<l, is treated with a 
cold dilute solution of calcium chloride or other 
sul>stance capahlo of coagulating blood. (Reference 
is diroct^xl to Eng. I’ .ts. 9911 of 1907, and 3367 and 
25,385 of 1912; 3.. Vm. 5.-,3; 1913. 277. 1149.) 

-A. G. 

Beat and the like; Method and apparatus for 

treating [dehiidratiiut] - . H. H. Hindshaw, 

Ann Arbor, Midi. U .S. Pat. l,;m,492, 23.3.20. 
Appl., 3.7.18. 

Peat is conveyed through a chanibcr, partly cylin- 
drical and partly conical, by ttiean.s of u screw, 
w’hich breaks up the peat in the cylindrical part 
and compre.s.ses it in the conical part. Tho |)eat 
then passes to another chamber, where it is sub- 
jected to similar treatment, but under a vacuum to 
remove the air that was releasc-d from the air cells 
by the first treatment. — B. M. V. 

Beat dryer. W, 8. Jack.son, Toronto, Canada, i 
U.S. Pat. 1,334,496, 23.3.20. Appl., 6.6.18. 

A HOLLOW shaft carrying radial agitators and a ! 


hollow worm are rotated in a jacketed cylinder, 
through which the peat is passed. Steam is sup- 
plied to tho jacket, to the worm, and to the shaft. 

->B. M. V. 

i Beat; Brocess for treating . R. Oruhl, Char- 

' lottcnburg. Gcr. Pat. 310,111, 28.8.17. 
j Peat is rendered water-resistant by treatment with 
I hydrochloric or nitric acid, chlorine, or acid salts 
: of mineral acids, or by treatment first with 
j chlorine and then with nitric or hydrochloric acid, 
1 or with a mixture of these acids. Moulded peat may 
I bo treated with dilute nitric acid and then heated, 
! either with or without pressure. The gelatinous 
I constituents of the peat are changed into sub- 
I staiKX's which do not swell in wattir and aro easily 
! washed out; the washed peat may be moulded with 
j or without pressure. After drying the treated peat 
ha.s completely lost its swelling power and almost 
completely its water-absorbing power. — B. V. 8. 

Combustible mass of kieselguhr soaked with spirit. 

H. von Schiitz, Berlin-Wilmersdorf. Ger. Pat. 
316,346, 31.10.17. 

Kieselguhh which ha« been purified by successive 
washing, centrifuging, extraction with acids, wash- 
ing, and calcining will absorb up to four times its 
weight of alcohol. — D. F. T. 

Light-cuke product and method of making same. 
Method of utilising fuel. H. Rodman, Edge- 
wood, Pa.. Assignor to Rodman Chemical Co., 
East PittsDurgh, Pa. U.S. Pats. 1,331,404 ana 

I, 334,405, 23.3.20. Appl., 22.6.15, 

Crushed coking coal is fed on to a heated tumbling 
mass of separate non-viscous particles, the mass 
being of sufficient size relatively to the amount of 
coal fed in to insure a separation of the coal during 
the coking process, so tliat tho coal is subjected to 
a tumbling ai tion whilst in the viscous state. 

—A. G. 

Oases; Broduefion of rich by means of petro- 

h'utn re.'iiduc.'i and apparatus therefor. S(x:. de 
Chimie et Catalyse ludustriellcs, Paris. Eng. 
Pat. 140,128, 15.10.18. (Appl. 16,820/18.) InC 
Couv., 20.2.18. 

Petroleum residues are vaporisoil and the vapours 
passed through retorts at 500° -’t)(K)° C., containing 
a metallic catalyst, e.g., iron or copper. The gaw.s 
thus obtained arc used to enrich blue water-gas or 
other pfxir gas, whilst the liquid hydrocarbons 
whicli distil up to 150° C. may 1 ki used as a motor 
luel.-A. (;. 

Oas-cleanmg device. J. Keith and I). B. Bain, 
London. Eng. Pat. 110,170, 12.2.19. (Appl, 
3405/19.) 

The gas (pnxlucer-ga.s, blast-furnace gas, or tho 
like) passcvs through a casing provided with two re- 
volving paddle wheels in senes, on one of which 
water is cau.scd to play. The tar i.s thus eondonsod, 
and the tar-waU'r mixture is separated from the. 
gas partly h.v the action of the second paddle-whec‘1 
and partly h.v a centrifugal fan in a separate 
(•luirnlM-r. A. G. 

Ammonia; ]\If'thod for recovering in gasifica- 

t am proets.scs. BiTginann-Eleklrizitats-Werko 
A.-G., Berlin. Ger. Pat. 298,891, 21.3.16. 

A high yield of ammonia is obtained by mixing 
steam with the air r<;quire<l for combustion, tho 
supply of steam and air being adjusted to suit the 
iiaturo of tho material being gasified and tho size 
and type of gas prrxlucor. — \V. J. AV. 

Broducer-gas plants: Obtaining by-produets from 

. J. Pintsen A.-G., Berlin. Ger. Pat. 

316,600, 16.9.17. 

The hot produoer-gai, after passage through an 
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apparatus in which it preheats tho air supply to 
the producers, is cooled and scrubbed free from am- 
monia; the aramoniacal liquor obtained is used as 
the cooling medium in the coolers for the gas from 
the producers, and then, while warm, is employed 
to enrich the air supply with water vapour and 
ammonia. Tho air supply, before it is led into the 
producers, is freed from ammonia, and la com- 
pletely saturated with water vapour.— L. A. C. 

OasoUne: A'Pi)aratus for manufacture of . 

R. F. Bacon and B. T. Brooks, Pittsburgh, Pa., 
and C. W. Clark, Chicago, III., Assignors to Oulf 
Rt'fining Co., Pittsburgh, Pa. IJ.S. Pat. 
1,334,7.31, 23.3.20. Appl., 1.2.15. 

An apparatus for cracking and distilling petroleum 
oils under pressure consists of a receptacle for tho 
oil and means for heating the oil to tho tempera- 
ture of distillation, for feeding tho oil under 
pressure, and for maintaining tho pressure at 00 — 
,300 lb. per SC], in. Tho lower settling zone of tho 
receptacle is in free (eninumication with tho iippor 
eracking and di.stilling zone, so as to remove c«n- 
tinnously by gravity the particles of coke and tar 
prodiicr'd. — .T. W. D. 

iJa a (jene raio rs o r the I i k e ; A ppa rn I u s for a g ita ting 

the fuel in and means for operating the. 

same. G. H. Bontlev and E. G. Appleby, London, 
Eng. Pat. 140,891, 13.3.19. (Appl. 6336/19.) 

(Ia.<^-fired furnaces. Kng. Pat. 18,173. Sec I. 

Distillation. Eng. Put. 140, MO. See I. 

Ammonium suljdiate. Gcr. Pats. 299,742 and 
299,752. See VII. 

Ilijdrocarhons. Gcr. Pats. 309.281—2. See XX. 


IIB.-DESTRUCTIVE DISTILLATION: 
HEATING; LIGHTING. 

Patents. 

Dry distillation or dnjing of organic materials 
[i/'f ‘d, wa.ste cellulose lyes, etc.]; Froce.ss and 

furr -.re. for the, . Aktiebolaget Collulosa, 

Stock I mini, and G. F. Magnuson, Gelle, Sweden. 
Ger. Pat. 315,497, 11.1.17. Lit. Conv., 1.12.16. 
The gases evolved during drying or dry distillation 
are utilised to transmit heat from a heating 
ehamlu'r to tho material to bo tn'atod (organic 
material either alouo or mixed with inorganic 
maU'rial). The heating chamber is arranged be- 
tween two treatment eliamlicrs, and injectors or 
similar devices aro providcnl to etfect the desired 
circulation of the gase.s, whicli pas.s from alxive 
downwards over the material to l>o treated. A 
presssuro chamlx'r may be arranged above tlie heat- 
ing chamber and tho treatment chambers, and is 
provided with suitabb' op<’tiings whereby the hot 
gasses may Im forci'd into tho upper part of the 
troatimuit cliainlK'rs. — 4. S. G. T. 

Vacuum tuhe.s. X. V. Philip’s Gloeilampen- 
fabriekeu, G. Holst, and E. Costerhuis, Eind- 
hoven, Holland. Eng. Pat. 139,860, 5.2.19. 
(Appl. 2879/19.) 

The ga^s in a vacuum tube is renewed auto- 
matically or added to by means of a device, com- 
prising a ga.s rt'servoir containing two elootrodea, or 
a heating filament or like device for heating tho 
gas ; tho reservoir is connected to one end of a IJ- 
tube containing mercury, the other end bpingclosed. 
The U-tube is connected to the vacuum tube 


through a porous plug in a branch tube, the latter 
lieing connected to tho U-tubo at a point between 
the ends. — B. N. 

Electrical discharge tube. C. E. Green and J. H. 
Clough, Schenectady, N.Y., Assignor to General 
Electric Co. U.S. Pat. 1,334,150, 16.3.20. Appl., 
11.7.16. 

An electrical discharge device comprises an en- 
velope containing a rare gas, a magnesium cathode, 
and an anode, — B. N. 

Cathode for vajyour- filled or gas-filled di.^charge 
tubes. W. Gormershaiisen, Borlin-Schonelierg, 
and A. Partzsch, Berlin-Karlshorst. Gcr. Pat. 
315,990, 8.7.17. 

i 33 ik cathode is constituted of two parts, Tho one 
; is connect’d with the source of current, but does 
: not furnish any electronic emission, this being de- 
j rived from a second metal of lower vaporising tem- 
perature placed in the immediate neighbourhood 
; but insulated from the first. The vaporisable 
I metal may be, for example, iron, nickel, copper, or 
j aluminium, and the cathoiio itself platinum. 

— J. B. G. T. 

Vacuum tubes, especially Itiinfgen tubes. C. II. F. 

Miiller, Hiuuliurg. G('r. Pat. 317,358, 5.1.16. 
IIraniiiM is used for the active portion of the in- 
; cande.sccuit cathode. — A. K. 11, 

Negative arc-earhons for use in high-power search- 
lights. Gcbr. Sii'incns und Co,, Berlin-Lichten- 
l>erg. Ger. Pat. 317,639, 5.8.14. 

Bkeakage of the carbons by shock may bo entirely 
prevented or very much rediUAnl by coating the 
carbons lightly for .some littb'. distance past the 
; contact screws with coppi'r or other metal. 

; — J. S. G. T. 

' DisfUlafion; Process of destructive . C. 

Turner. Trlnin. U.S. Pat. 1.336,264, 6.4.20. 
Appl., 12.6.18. 

: See Eng. Pat. 117,615 of 1917; J., 1918, 540 a. 

: Drawing refractory metal. Eng. Pat. 139,065. 
See X. 


III.-TAR AND TAB PRODUCTS. 

, Benzol in gas etc. Shuttloworth, See ILv. 
Ifydrocarbons. Tausz and Peter. See IIa. 

Patents . 

B'ooif far or the like [lignite or pent farj; Extrac- 
tion of higher fatty acids and. other organic acids 
from ~ — , E. Biirnstein, Berlin. Ger. Pat. 

315,417, 6.9.18. Addition to 314,358. 

, Tau from lignite, peat, and tho like is treated as 
described in tho chief patent (J., 1920, 57 a). The 
oil obtained by distilling lignite tar at 220^ — 250° C. 
with superheated steam is fre<Kl from pitch, treated 
with an alkali carbonate, and wa.slioil with w'ater. 
i A portion of the arachidic acid separates a., an acid 
; salt and is removed by filtration, neutral oils are 
; extracted from the filtrate by treatment with a 
light oil, and higher fatty acids aro then precipi- 
tated by the addition of a mineral acid and dis- 
1 tilletl at 15 mm. Palmitic, oleic, and arachidic 
; aiuds distil above 190° C. ; the tars mentioned do 
not yield abiotic acid. — L. A. C. 

j OilAike products; Process for obtaining neutral 

I . M. Wendriner, Berlin. Ger, Pat. 316,998, 

I 13.0.14. 

j The saturated wash liquors obtained by extracting 
1 crude benzene and tar oils with alkalis and suL 
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phuric acid r^octively are mixed in equivalent 
proportions. Tne neutral oily mixture (pyridine 
and phenols) so obtained may be purified by frac- 
tionation, filtration, etc., or the wash liquors may 
be separately purified before mixing,— B. V. S. 

a^-Dibromotetrahydronaphthalene and A^-dihydro- 

naphthalene ; Production of . J. von Braun. 

Ger. Pat. 316,218, 27.8.18. 

Tetrahyduonaphthalenb is treated with the cal- i 
culated quantity of bromine at 100° — 140° C., and I 
the resulting a)9-dibromotetrahydronaphthalene ' 
(m. p. 69° C.) is submitted to the action of mag- 1 
nesium and ether or of tin and alcohol with for- | 
mation of A'-dihydronaphthalene, b.p. 85° C. at ' 
16 mm., solidif. pt. -8° C. — D. F. T. | 

Bituminous material [pitch or the. like, in filamen- | 

iary forni]; Manufacture of . H. Wade, i 

London. From The Barrett Co,, New York. Eng. ! 
Pat. 133,466, 15.10.18. (Appl. 16,847/18.) I 


perature not exceeding 90° F. (32° C.), in open 
machines by means of oil or oils (mineral, fatty, or 
coal tar oils), e.g., petroleum fractions not lifter 
than kerc^ene, olive oil or other similar non-drying 
oils, re-distilled creosote or residual oils such as 
anthracene oil or “ green ” oil, or oils or fatty acids 
modified by sulpho'nation, by amidation, by the 
addition of alkali, of soap, glycerin, or other emulsi- 
fying agents. The media may bo used separately, 
or in any desired combination, or in any sequence ; 
water may be present in small quantities according 
to the media. The media are removed, according 
to their properties, by means of soluble oils, mild 
alkalis, or weak soap solutions. Where fibrous 
material has been treated with soluble oil or solu- 
ble oil solutions or with modified oils, it may be 
passed forward for carding or preparing with a 
porc'ontage of oil or solution still remaining, which, 
however, may be easily removed by mild alkaline 
treatment in the backwater (backwashing) or in 
later operations of manufacture. — L. L. L. 


Tar soap. Ger. Pat. 316,258. See XII. 

IV. -COLOUfilNG MATTERS AND DYES. 

Plithaleins and fluorans. M. CVipisarow. Chem. 

Soc. Trans., 1920, 117, 209-218. 

In most cases the formation of phthaleins is accom- 
panie<l by the production of substances belonging 
to the o-ketonic acid, hydroxy an thraquinone, and 
fluoran series. Zinc chloride as a condensing agent 
is more efficient than concentrated sulphuric acid, 
giving a 46% yield of phenolphthalein. against 26% 
with the acid, and 59'3% yield ot o-naphthol- 
phthalein, compared with ‘22'4% with sulphuric 
acid. The zinc chloride is most efficient when pre- 
pared by evaporating to dryness a faintly acid solu- 
tion of the salt. Hydrogen chloride as a condensing 
agent favours the formation of hydroxyanthra- 
quinones and phthaleins, but it is not very effective 
unless used in conjunction with zinc chloride. 
Boric acid used with sulphuric acid improves the 
yield of phenolphthalein to 31%, 8% of fluoran and 
6% of hydroxyanthraquinones being produced at 
the same time. o-Crosolpldhalein was obtained in 
46% yield by the zinc chloride condensation, but 
j)-(‘re8ol gave only a 26% yield of 2.7-diinethylfluoran 
and 2'5% of 4-hydroxy-l-methylanthraquinone. 
Similarly ^S-naphthol in contradistinction to o-naph- 
thol gave no phthaleiq, but only a 12% yield of ft- 
naphthafluoran. These facts provide evidence that 
the hydroxyl group in the phthaleins takes up the 
para pasition to the central C atom of the phthaloyl 
group. — G. F. M. 

Patent. 

Tetrakisazo dyes; Blue . J. Dedichen, Berlin- 

Halensee, Germany, A.s.vignor to The (Ihcmical 
Foundation, Inc. U.S. Pat. 1,319,852, 28.10.19. 
Appl., 6.11.16. 

See Eng. Pat. 101%^7 of 1916; J., 1917, 1174. 

V. -FIBRES; TEXTILES; CELLULOSE: 

PAPER. 

Nitrocellulose from wood pulp. Woodbridgo. 
See XXII. 

Finger-prints. Mitchell. See XXIII. 

Patents. 

Wool and allied materials in the rate state or at 
any of the various stages of manufacture^ Treat- 
ment for cleansing [scouring] of . T. Hollis 

and A. Woodmansey, Leeds. Eng. Pat. 137,747, 
14.6.19. (Appl. 16,007/19.) 

Thb material is cleansed, either cold or at a tem- 


Lubricant for use in weaving, braiding, rope- 
making, and the like. L. Minton, Manchester. 
Eng. Pat. 140,174, 19.2.19. (Appl. 4114/19.) 

A MIXTURE of ground mica and powdered 
aluminium, together with tallow, soap, etc., or with 
water or oil, is used as a lubricant for the yarn 
in weaving and similar machines, particularly in 
the manufacture of lace curtains. — J. F. B. 

Fibre from typha seeds; Treatment of for use 

in manufacturing textiles. Jata-Werk fiir 
pflanzliche Fullstoffe G.m.b.H., Dresden. Ger. 
Pat. .305,578, 28.9.17. 

The fibres or hairs from typha se<^ds are hardened 
and made suitable for spinning by treatment for 
one or more hours in a 15% solution of sodium 
chloride boiling under about 1 atm, — L. A. C. 

Textile fibres; Method for the preparation of . 

Veroin der Spiriius-Fabrikanten in Deutschland, 
Berlin. Ger. Pat. 316,414, 30.11.18. 

Certain vegetable juic'Cs are applied to the treat- 
ment of textile fibres for the removal of the sub- 
stances which are susceptible to decomposition by 
enzymes. Of the rhizomes, roots, and tubers of 
value for the alwve purpose the potato is typical ; 
typha fibres, for example, may be submitted to the 
amylolytic and proteolytic action of the juice of the 
potato at 40° —50° C. — 1). F. T. 

Textile fibres from Malva crUpa and Lavatcra tri- 
mestris. A. Hammer, Berlin. Ger. Pats, (a) 
316,951 and (s) 316,952, 3.9.18. 

(a) The roots of Malva crispa are subjected to a 
retting j)rocess, and the fibres are stripped by 
breaking the woody portions. The root fibres are 
finer and softer than the stem fibres, (b) The 
bast of Lavatcra trimestris or Malope grandifiora 
i.s treated by the cold or hot water retting system 
or by boiling and subsequent breaking or spraying 
with jets of water, whereby a long nax-like fibre 
is obtaimxl. By further resolution by means of 
chemicals, a fibre having more of the character of 
cotton is produced. — J. F. B. 

Mulberry bark; Manufacture of fine spinning fibres 

from . (L Mark, Brotnig. Ger. Pat. 

317,013, 15.9.18. 

Fibres i.solated in the usual manner are caused to 
shrink and become curly by the action of strong 
alkalis. The product is pliable and very fine, and 
is easily spun by the methods employed for cotton 
or wool spinning. — J. F. B. 

Sodorcellidose, particularly wood-cellulose f Process 

of producing . E. L. Rinman, Djursbolm, 

Rweden. U.S. Pat. 1,319,360, 21.l6.19. Appl., 
23.6.18: 

Thi raw material is boiled with caustic soda lye 
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(60 a per litre) in prceenoe of a contact substance, 
which 18 insoluble in caustic soda lye and furthers 
reduction, e.g,, mercury. 

Cymene obtained in sulphite-cellulose process; 
Method of recovering . L. Akerblom, Stock- 

holm. U.8. Pat. 1,333,694, 16.3.20. Appl., 
11.2.18. 

The gases from the cellulose digester are I(?d into 
a receptacle containing acid for a sub^quent diges- | 
tion ; the greater portion of this acid is then tapped i 
off from the lower end of the receptacle and the ! 
remainder, together with the cyinenc floating on j 
the liquor, is conducted into a second receptacle, j 
The level of liquid in the latter is then raised by 1 
introducing a liquid heavier than cymene, so that ; 
the cymene is forced up into a narrow p(^tion of the j 
receptacle from which it is drawn off. — J . F. B. i 

Adhesive for articles made of cellulose derivatives. 
Farbenfabr. vorm. F. Bayer und Co., licverkusen. 
Ger. Pat. 317,412, 26.10.17. 

The dimethyl, diethyl, or /3-methyl ester of adipic j 
acid may ho employed as an adhesive for articles | 
made of cellulose derivatives. — Jj. A. C. j 

Counter-hoard and process of making same, A. L. 
Clapp, Marblehead, Mass., Assignor to The ; 
Metalite Co., Amesbury, Mass. U.S. Pat. ■ 

1,332,541, 2.3.20. Appl., 28.6.17. 

Fibrous cellulose is treated with alkali without the 
application of heat; the stock thus obtained is 
formed into sheets, and the sheets are dried. 

—J. F. B. 

Vaper; Process of manufacturing . A. Imaoka, i 

Tokyo, Japan. U.S. Pat. 1,333,255, 9.3.20. Appl., 
9.7.19. 

The outer bark of abaca is boiled in a solution of , 
caustic alkali, whereby the non-fibrous prart of the 
bark is caused to gelatinise, and the gelatin-like 
substance thus obtained is caused to cover the fibres 
for the manufacture of paper. — J. F. B. 


Paper, boards, and paper textiles; Process for siz- 
ing and waterproofing . P. E. Altmann, 

Dresden-Tolkewitz. Ger. Pat. 304,205, 2.8.17. 


The material is impregnated wit?i a mixture of 
saponifled Ix'eswax, water-soluble oils, and talc, and 
the sizing agent is fixed by meana of alum solution. 

— J. F. B. 


Evud^sLons for sizing paper; Manufacture of . 

G. Muth, Nuremberg. Ger. Pat. 316,345, 27.6.16. 
CouMARONB resin, or a similar coal-tar resin, is 
emulsified with an aqueous solution of a vegetable 
or animal glue or a similar colloid, and a solution 
of an aluminium salt is added ; ‘casein may be em- 
ployed as the colloid if it is first converted to the 
water-.soluble form.— L. A. C. 


to give to a hollow plaiting machine arm, at the 
extremities of which are rollers, a rotation about 
an axis for spreading the cloth^ and a reciprocating 
motion so as to cause it to plait the fabric radially. 
The rollers at the ends of the plaiting machine arms 
draw the fabric into the kier. By means of a differ- 
ential gear the combined motions arc made to take 
place simultaneously. — L. L. L. 

Dyeing machine; Automatic yarn hank . 

Textilmaschiiien Fabrik A.-G., Zurich, Switzer- 
land. Eng. Pat. 128,586, 20.6.19. (Appl. 
15,611/19.) Int. Conv., 20.6.18. 

Two connected franuMi are movable intermittently, 
simultaneously, and in the .same direction along the 
side walls of the dyeing trough, which are toothed 
on their upper edges. Forks are provided for lift- 
ing the hank-carrying rods from the toothed side 
walls and for carrying them through the trough. 
The apparatus is practically free from machine 
parts above the dyeing trough, and consequently 
the injurious effect of the vapours from the bath 
is reduced to a minimum. — L. L. L. 

Dyeing or similarly treating yarns in the form of 

hanks, skeins or bundles; Machines for . 

A. Ashworth, Manchester. Eng. Pat. 137,980, 
1.5.19. (Appl. 10,822/19.) 

An improved form of the macliinc described in Eng. 
Pat. 1 13,575 (this J., 1918, 204 a) comprises a single 
rectangular tank without any central compartment 
or division. The dye liquor is pumped directly 
into the tank, and passes through u wire gauzo 
screen to ensure even distribution. The skeins or 
bundles of material are laid full length across the 
tank in the diret^tion of the flow of liquor. The dry 
yarn is compressed by a lid fitting the tank with a 
sliding fit and having its uppi'r ^ges bevelled, to 
receive a rope of cotton or other packing upon 
which an angle iron frame is clainpea. — L. L. L. 

Fibre-treating machine. H. M. Dudley, Phila- 
delphia, Pa. U.S. Pat. 1,328,987, 27.1.20. Appl., 
4.12.18. 

A FIBRE chamber is provided with removable 
foraminous bottom and top plates, and with a 
spider follower, which abuts against the top plate 
and moves ii. with respect to the bottom jHate. 
Means are provided for forcing liquid in either 
dire<-tion through the dcvic'C. — L. L. L, 

• 

Dyeing machine. Hosiery-dyeing machine. Fabric- 
treating device. Textile-treating device. H. M, 
Dudley, Philadelphia, Pa. U.S. Pate, (a) 
1,334,526, (b) 1,334,527, (c) 1,334,528, and (n) 
1,334,529, 23.3.20. Appl., (a) 20.11.17, (b) 5.6.18, 
(c) 22.1.19, and (d) 25.2.19. {Cf. J., 1920, 228a.) 


Impregnating paper and the like; Machines for 

. C. W. Mayer, Rochester, N.Y., U.S. A. 

Eng. Pat. 140,861, 6.1.19. (Appl. 399/19.) 

Paper felt; Manufacture of for roofing or the 

like, H. Wade, London. From The Barrett Co., 
New York. Eng. Pat. 127,994, 12.6.18. (Appl. 
9693/18.) 

See U.S. Pat. 1,305.104 of 1919; J, 1919, 572 a. 
Distillation or drying. Ger. Pat. 315,497. See IIu. 

VL-BLEACHING; DYEING; PRINTING; 
FINISHING. 

Patents. 

'Bleaching apparatus and the like. J. R. Fish, 
Bolton. Eng. Pat. 137,947, 5.3.19. (Appl. 
6429/19.) 

MfioUANiSM outside and inside the kier is provided 


(a) The machine consists of a receptacle in which 
are hollow perforated spindles on which fibres may 
be wound. The fibres can be compressed on the 
spindles by means of removable bars, and means 
are provided for forcing a liquid through the 
.sj)inales and so through the fibre, through the fibre 
into the hollow spindles, and through the whole 
maehino. (n) A cylindrical machine contains a 
st‘rie.s of reels placed end to end and formed by a 
pi'rforatod spindle on which are spawd fierforated 
disi-s. The fibVc^^ arc wound on these reel.s and 
covered with perforated plat(?s. A liquid can bo 
forced through the spindle and fibre in cither direc- 
tion. (o) The fabrics to be treated a re ’contained 
j in a chamber which can be revolved at varying 
rates, A liquid can be foixs^d through the fabric 
eliamber. (d) The fibre is wound on beams in a 
dyeing machine. Means are provided for passing 
a liquid through the series of beams in outward and 
longitudinal directions simultaneously. — A. J, H. 
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Fibrous material: Method of colouring . C. H. 

Dennison, Wollaston, Mass., Assignor to Ameri- 
can Kubber Co. U.S. Pat. 1,332,974, 9.3.20. 
Appl., 10.8.16. 

The fibrous material is subjected to the action of 
a solution of cadmium chloride and of a polysul- 
phido of an sUkalino-carth metal, and is finally 
treated with a vulcanisablc plastic compound. 

— J. F. B. 

Fihi'ous material: Method of colouring . W. A. 

Giblions, Flushing, N.Y., Assignor to American 
Rubl>er Co. U.S. Pat. 1,. 332, 982, 9.3.20. Appl., 
10.8.16. 

Fianoua material is coloured and rub^rised by 
dipping it in a solution of potassium antimony tar- 
trate and a solution of animoninin sulphide, 
whereby antimony sulphide i.s formerl directly in 
or upon the fibres, and the material is then coated 
with a vulcanisablc plastic compound. — J. F. B, 

Lhjen; Means of fastening in material and 

irate.rp roofing same. II. t^barp, Lwds. Fug. 

Pat. 140,222,' 3.4.19. (Appl. 8300/19.) 

Dyed fabrics are treated succe.ssively with solu- 
tions of alum, of paralfin wax, rosin, and curd .soap, 
and of Epsom salts (magnesium sulphate). 

~A. J. H. 

Textile fabrics; Finishing or lustring . .1. B. 

Lomax, Furness Vale. Eng. Pat. 137,710, 15.4.19. 
(Appl. 9532/19.) 

The fabric,s arc passed through a vSehreiuer 
calendering machine under much heavier pressure 
and at a higher tomperaUire than is usually em- 
pioye<l, the Schrcim*r calender roll Ix'ing heated to 
a blue heat or to a.s high a temperature as the cloth 
will withstand witliout injuiy. Whilst still hot 
and under ttmsion the fabric )' treated on one or 
both side.s with a finishing liquor, composed prefer- 
ably of a boiling solution of alizarin oil. The fabric 
is wound on rollers and left in the W('t state for 
10 — 12 hours, and then stretched and stemtered. 

-L. L. L. 

Finishing fabrics. J. H. Wrigley, Manclie.ster and 
A. B. Hcnshilw(X>d, Bradford. Eng. Pat. 137,948, 

6.3.19. (Appl. 5538/19.) 

Sheet rubber or nihbcr-cov4>red fabric or other 
elastic material is wound together with tho fabric 
to bo treaU‘d, W) that it forms a layer between adja- 
cent coils of the fabric. When such a roll is treated 
in a beetling machine, although the more prominent 
fibres, or surfaces, receivo tho bulk of tho pressure, 
this is transmitted by the elastic material to the less 
prominent surface.s, and a more uniform finish is 
obtained without undesirable “ watered ” or 
“ moirec ” eifeets, — L, L. L, 

Beetling and treatment of fabrics. J. D. Lumsden, 
W. R. Mackenzie, E. 11. Robinson, and Al. Fort, 
Almondbank. Perth.shire. Eng. Pat. 137,968, 

5.4.19. (Appl. 8616/19.) 

The beetling properties of cotton, linen, union, or 
other fabrics composed mainly or wholly of v<!ge- 
tablo fibres are improved by removing oibs, fats, 
waxes, or resinous products from tho fabric.s. For 
this purpo.se the material i.s subjected to a dry- 
cleaiung treatment, or a treatment with a volatile 
solvent. Ill tho case of goods to bo blcacned the 
solvent treatment may precede bleiu;hing, thereby 
ensuring .good beetling pro[>ertie.s irrc.spective of 
tho bleaching treatment accorded. Tliis process is 
particularly useful when applied to the bcetlo- 
finishing of (jolourcd bordered goods, and linen and 
cotton goods generally containing thread.s which 
are also often required to withstand bleaching. 

—L. L. L. 


Bleaching-boiler plant. C. Tiitsch, Winterthur, 
Switzerland. U.S. Pat. 1,335,926, 6.4.20. Appl., 
t 21,9.18. 

I See Gcr. Pat. 309,974 of 1917; J,, 1919, 497 a. 

; Dyeing, bleaching, or like treatment of cops; 

! Apparatus for . AV. Resell, Biiiningen, 

i Assignor to A. Clavol, Basle, Switzerland. U.S. 

i Pat. 1,335,459, 30.3.20. Appl., 28.6.19. 

; See Eng. Pat. 117,630 of 1918; J., 1919, 71 a. 

' Emulsifying liquids. Gor. Pat, 314,017. See XII. 
Washing and cleaning. Ger. Pat. 317,402. See XII. 


Vll.-ACIDS: ALKALIS: SALTS; NOH- 
MCTALLIC ELEMENTS. 

Ammonia; Catalytic synthe.^i.H of M. Guich- 

ard, V'avon, Cornec, Cantagrcl, StevonsoK', 
Apard, and Bourdiol. Bull. Soc. d’Encouy.j 1920, 
132, 71-102. 

The authors liavo specially studied I.hq 'character- 
istics of various catalysts, chiofly tKo non-alkali 
Jiietals, wliich do not demand absolute, dryness of 
tlie ga.seou.s mixture. Tho life of catalivsts such as 
iron, cobalt, nickel, tungsten, and molyi^enum is 
greatly extemded by admixture with refractccry sub- 
stances, such as magnesia and alumina, and 'greater 
activity is seemed by using a combination of two 
metals. Of UK) catalysts examined iron-molybydcnum 
appears to Ih' tho most resistant, and to gi,ivo tho 
liighest concentration of ammonia, viz., me ire than 
4 , as compared witli ; - - iron, less than I , . nioiyb- 

denum, less than 1‘5% ; nickel, 3% ; and cobai'^, 3/,'. 
The nu'tliod of |)it'paration is important, ar id the 
most satisfactory results arc obtained by a preci- 
pitation of ferric nitrate with ammoniin ji molyb- 
date, ignition, and subsequent rcductionio, In ab- 
sence of moisture, uranium gives good resiuilts, but 
its ('om))inations. uranium-robalb and v iranium- 
ni<>lyl)(l('imm, are interior, whilst uranium- -nickel is 
unsatisfactory, and uranium-tungster ,1 almost 
entirely inactive. The effect of catalvt‘;‘/i(. poisons is 
briefly diseussA'd. A partial sttidy Imxui made 

of the cycle of operations, involving c,, irculation of 
the compressed gUsses, heat rc'covcry, ab!'^:^orption -of 
ammonia under pres.suro, and best arrangVcinont of 
tlie furnace. — W, .(. W. 

Nitrogen and hydrogen mixture; Preparatioi^^;^ of 

fij/ decomposition of ammonia. R. 0.' E. 

Davis and b. B, Olmstead. ,1. Ind. Eng. Chem ' 
1920, 12, 316—317. 

.V.Mrvoaous ammonia was decomposed into a mix- 
ture of liydrogen and nitrogen (dHjlXj) by passing 
it through an electrically-heated tube furnace con- 
taining iron turnings or ,st<‘el wool as catalyst, and 
subsequently absorbing the undecomposod ammonia. 
I’he ammonia, remaining in the Bcrubl>cd gases 
rarely ex(S‘eded 0’2 / . For ordinary operations a 
yield of 100 < b. ft. per hour of tlu* gaseous mixture 
was obtaim d, the temperature Ixdng maintained at 
675° (’. The average period of contact with tho 
<atalyst was about 5 secs. When copper is used 
as cat.'dyst a temperature .about 2(X)° C. higher and 
longAT coniact are required, {('f. ,1. G. S., June.) 

— C. A. M. 

Ammonia and formates; rroduclion of from 

njanides, ferrocyaiiides, and cyaiiised briquette.^. 

(i. AV. Hoisc and H. K. Foote. J. Ind. Eng. 
Chem,, 1920, 12, 331—336 

In tho hydrolysis of cyanides in an autoclave under 
varying pressures good yields of ammonia were 
obtain^ by steaming under a pressure of 60 lb., 
and a quantitative yield at 200 lb. pressure. Ferro- 
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cyfinidos wor© lij^drolyscd nior© slowly, a nuixiiiiuiii 
yield of 46% being obtained after steaming for 4} 
liours at a pressure of 300—330 lb. In the ca«o 
of cyanised briquettes yields of over 90% were ob- 
tained by steaming for 30 to 46 mins, at a pressure 
300 330 lb. A temperature of 600° C. was re- 

quired to obtiiin good results with steam at atmos- 
nli(‘ric pressure, whilst with steam at 100 Ih. pres- 
sure a temperature of 400° C. was satisfactory. 

— C. A. M. 

Ele-ctrolysis of mixed solutions of alkali salts. 
Phenomena of electrolytic migration. M. H. van 
Laer. Rec. Trav. Chim., 1920, 39, 301—329. 

In the electrolysis of a solution of sodium hydroxide 
in a diaphragm cell the current yield is small and 
variable. The electrolysis of a solution of sodium 
carbonate presents the same fundamental char- 
acteristics, and in this case as the electrolysis pro- 
ceeds the resistance of the cx^ll incieascs owing to 
tlie formation of flfxlium bicnrl)onak\ The introduc- 
tion into the solution of an oxy salt of sodium such 
as the chlorate, sulphate, or nitraU> prevents the 
formation of the bicarbonate, and conseeiucntly a 
cathode liquid very rich in sodium hydroxide can 
he obtained. The nitrate gives the best result, 
and the current yield increase's with the concimtra- 
tion of the oxy salt. Using this same method with 
a saturated solution of barium nitrates holding 
barium carbonate in suspension as anolyte, and a 
rotating anode, crystals of barium hydroxide were 
ultimately obtaincxl from the cathode liquid, which 
at the start was a weak solution of the hydroxide. 
(67. .1. C. S., ii., 282.)— AV. G. 

Al}nnin(ites; Hydrolysis of alkali and methods 

of didrrmining the concentration of hydroxyl ions 
in concent rated solutions of alkidi htylroxidc. 
U. Uricke. Z. Elektrochem., 1920, 26, 129—151. 
The hydrolysis of alkali alurninates is a time re- 
action. So-called crystalline alumina is not really 
erystalliiu' ; its proiMudics vary with the age of the 
pro<lu('t. The ageing of alumina is proportional to 
tile hydroxyl ion eoneentration of the alkaline solu- 
tion in e(iiiilibrium with it. Aged solutions of alkali 
alumina tc‘S contain considerable quantities of col- 
loidal alumina. The hydroxyl ion concentration 
of concentrated alkali solutions eaii l>e estiinaksl 
I v an electrometric metliod. (6/. ,J . C. S., .June.) 

- J. F. S. 

S^dphvric ions; Detection of masked in com- 

plex compounds. P. Job and G. Urbain. Coinpk's 
rend., 1920, 170, 8 TU -Hir). 

In complex cobalt compoum^s the total SO*" ion 
present is estimated by precipitation in the usual 
way as barium sulphak* and the free SO*" ion by 
precipitation in the cold as benzidine sulphate. 
3'he ditrerenco gives the masktxl SO*" ion present 
umiplex compound.— AV. (J. 

]I flpoiodous acid; Kstimation and kinclics of 

in acid solution. V. Cofman. Bull. Soc. Chim., 
1920, 27, 231—239. 

The fact that hypoimlous acid, but neither free 
iodine nor any other iodine compound, gives stable 
iodo compoiiiuls almost iiistantaneoiisly with phe.iol s 
forms Oh- lias’s of the following method for the 
estimation of tliis acid. To a measured volume of 
the solution under examination potassium iotlide 
is added, tlu’ solution is nciditied, if necessary, and 
titrated with standard thiosulphate. The operation 
is then rcpeak'tl, but this time an excess of phenol 
is ad(hxl la-forq the potassium iodide. Tho differ- 
ence in the amount of iodine found by the two 
titrations is a measure of tho amount of hypoiodous 
mTpresent. {Cf. J. C. S., ii., 329.>-W. S. 


Boric acid; Acidimetric estimation of . J. A.M. 

van Liempt. Betn Trav. Chim., 1920, 39, 358— 
370. 

I If a Buitahlo excess of mannitol, glycerol, or leevu- 
j lose is added to tlie solution, boric acid may be 
I estimated elcctromotrically by measuring the hydro- 
! gen-ion concentration of the solution after succes- 
! sive additions of standard alkali.— AV. G. 

; Ferrates; Infiuence of sujwritn posed nUernating 

' current on the anodic formation of . G. Grube 

and H. Gmclin. Z. Elektrochem., 1920, 26, 153 — 
161. 

I CoNCENTiiATEi) solutions of sodium ferrate may bo 
; obtained by clcctroly.sing a 40% solution of sodium 
; hydroxide at 35° C. in a divided cell using a 
I platinum catluxle and an iron anode. The current 
to 1)0 employed Is 3‘33 amp./sq. dcm. direct current 
with 5'0 amp./sq. dcm. alt<‘rnating current super- 
, imposed. (G/- 4. C. S., .Juno.) — J. F. S. 

; Eases; Action of finely divided - C. Zenghelis. 

j Com[)tcs rend., 1920, 170, !^H5. 

' By passing hydrogen, generated in an external 
vessel^ through fdter iDajwr or parchment (as used 
for dialy.sers) into solutions of mercuric chloride, 
|)olassium chlorate, etc., the author has obtained 
noticeable reduction of these salts. Similarly car- 
bon dioxiile in aquoou.s solution was reduced to 
formahleliyde and trioxyniethyleno. Under some- 
wliat similar comiitions certain oxidations can be 
i'lfected, and nitrogen can be caused to combine 
with hydrogen in the cold. The author considers 
that ih(‘ ri'actioiis f)r()ught alamt by ga-s^-fl in their 
nascent or occluded state are not necessarily duo 
to any excess of free en(»rg>’ possosscnl by free atoms, 
but simply to tlie extiaum'Iy finely divided state of 
the gasc's. - W. G. 

Hydrogen; Sorption of by palladium at low 

temperatures. J. B. Firth. Chern. Soc, Trans., 
1920, 117, 171—183. 

.At Iho tompcraturi' of litpiid air “active” 
))alladium is “ inactive ” so far as absorp- 
tion of hydrogen is conei'rncd, and im- 
mersion in liquid air tends to retard the 
activity when the tomperature is allowed to 
rise omv’ again to the normal. Similar effects 
were produced after cooling at 0° C. At these low 
iemperaturcs, however, there is rapid occlusion 
or “ adsorption ” of liydrogen. The limiting tem- 
perature for absorption or diffusion into the in- 
terior of the metal is probably about 0° C. ; below 
Ibis temperature adsorption only occurs, from 0° — 
150^ (U adsorption followed by absorption, and 
above 1.50° C. absorption only.— G. F. M. 

.Xhsorptive power of sugar charc</al; Effect of heat- 
ing on the for s^dphur dioxide. R. M. 

Wintor and H. B. Baker. Chein. Soc. Trans., 
1920, 117, 310—320. 

Thf. spceific gravity of purified sugar charcoal w'as 
increased from 1’7(3 to TSI by heating to 900° C. 
in a luutHe furnace for 10 hours, and at the Siime 
lime tile amount of suljiliur dioxide capable of being 
. absorbed by 1 grm. im-rensod from 97 c.e. to 288 c.c. 

G. F. M. 

Decompi>sdion of sodium amcd</ain. Alii Her and 
Rietlel. Sc^ X. 

.Xminonia recovery, Donath. See XVII. 

• yUrogen in nitrates. Beckett. See XXII 

r.\TENT8. 

i Acid plant. E. L. Larison, Anaconda, Alont. U.S. 
Pat. 1,334,384, 23.3.20. Appl., 10.2.19. 
A.ohambeh for use in tho manufacture of sulphuric 
acid consists of interior masonry walls and a lead 
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sheathing supported by the walls and by a frame- 
work, the members of which are also supported by 
the walls. — A. R. P. 

Acetic acid of high concentration - Production of 

from gases containing aceric acid vapour. 

Konsortium fiir elcktrochcm. Ind., G.m.b.H., 
Munich. Ger. Pat. 305,125, 29.6.16. 

Gas containing acetic acid vapour is scrubbed in a 
tower, or the like, with a counter-current of water, 
which is fed in at such a rate that the whole or tho 
greater part leaves the apparatus as vapour to- 
gether with the gas. — L. A. C. 

Nitric acid; Preparation of from hot nitrous 

gases. Cnem. Fabr. Grieshoini-KIektron, Frank- 
fort. Ger. Pat. 304,322, 11.8.16. 

Hot nitrous ga.ses are passed through one or more 
towers supplied with dilute nitric acid from suc- 
ceeding absorption towers so a.s to evaporate part 
of tho wat<^r and increase tho concentration of tho 
acid to 67%. — A. B. S. 

Hydrochloric acid and ma(jncsia; Preparation of 

. P. Beck, Nordhauseu. Ger. Pat. 304,342, 

7.8.17. 

Magnesium chloride or oxychloride is mix<^ with 
2—5% of magnesium sulphate previously dissolved 
in water, the mixture formed into balls or briquettes 
and heated in the prewnce of water or steam. 
Tho production of magnesia dust is thereby pre- 
vent^, and the yield of hydrochloric acid is greater 
than when more magnesium .sulphate is present. 

—A. B. S. 

Sodium sulphate; Process of making -. Salz- 

werk Hoilbronn, A.-G., H<^iU)ronn, Germany. 
Eng. Pat. 134,214 , 20.10.19. rAppl. 25,676/19.) 
Int. Conv., 24.1.18. 

A MixTuiiE of so<lium bisulphate and sodium 
chloride is heated to a t^uuperature sufficicriUy high 
to yield molten S(xlium suIphaU;. Impurities are 
removed by passage of air or steam through the 
molten ma.ss and /or the addition of an alkali, such 
as lime, baryta, or sodium carbonate. A finely 
divided product may be obtained by cooling with 
agitation, and crystalline sodium sulphate may be 
prepared by addition of the requisite amount of 
w'ater. The hydrochloric acid evolved is freed from 
traces of hydrogen sulphide and sulphurous and 
sulphuric acids by passage over sodium chloride at 
a temperature slightly higher than that of the 
charge; the preheated saltfis then employed for re- 
charging the furnace. — L. A. C. 

Phosphorus and phosphoric acid; Manufacture of 

. W. H. Waggaman, Washington, D.C. 

U.8. Pat. 1,3:34,474, 23.3.20. Appl., 1.8.19. 
Briquhttes prepared by compressing a finely 
ground mixture of natural pho.sphate8, silica, a 
solid fuel, and a binder, are heated in a furnace to 
drive off phosphorus and phosphoric acid; flames 
and hot gases aro then directed on to the surface 
of the molten mass, whereby further quantities of 
phosphorus and phosphoric acid are obtained. 

— L. A. C. 

Thorium; Process of separating from other 

metals of the rare earths. 0. Dietschc, Berlin- 
Lichtenlierg, Germany, Assignor to The Chemical 
Foundation, Inc. U.S. Pat. 1,335,157, 30.3.20. 
Appl., 15.4.15. 

Thorium is separated froiri the other metals of the ; 
rare earth's by treating a solution of these metals i 
with a soluble fluorine compound corresponding to i 
the amount of thorium present. — A. B. S. 

Ammonium nitrate; Manufacture of . Berlin- I 

Anhaltische Maschinenbau-A.-G., Berlin. Ger. ! 
Pat. 299,602, 18.9.15. | 

Nitric acid is diluted with a cold saturated solu- | 


' tion of ammonium nitrate, and during the neutral- 
isation of the acid with ammonia gas the solution is 
cooled by constantly circulating a portion through 
a cooler. — L. A. C. 

.4.mmonium sulphate; Partial replacement of euU 
phuric acid by a bisulphate solution in the manu- 
facture of . Bcrlin-Anhaltische Maschinen- 

bau-A.-G., Berlin. Ger. Pat. 299,742, 16.7.16. 

A solution for the partial replacement of sul- 
phuric acid in the manufacture of ammonium sul- 
phate is prepared by dissolving a bisulphate in the 
liquor condensed from tho gas both before and 
during the hot separation of tar. — L. A. C. 

Ammonium sulphate; Manufacture of from 

gas liquor and gypsum. Chem. Ind. -A.-G., and 
F. Wolf, Bochum. Ger. Pat. 299,752, 20.6.16. 

A MIXTURE of gas liquor and gypsum is treated with 
carbon dioxide under pressure, and the solution of 
ammonium sulphate obtained is filtered and freed 
from hydrogen sulphide by heating and passage 
over bog iron ore. — L. A. C. 

Ammonium sulphate; Manufacture of from 

calcium sulphate and ammonium carbonate. 
Badiache Anilin- und Soda-Fabrik, Ludwigs- 
hafen. Ger. Pat. 300,724, 30.7.16. 

The crude gypsum is calcined before treatment 
with ammonium carbonate to facilitate filtration of 
the ammonium sulphate solution from the limo 
sludge.- L. A. C. 

Magne.sia ; Production of for artificial stones 

and ceiamic purposes. K. Schmid, Altmugeln. 
Ger. Pat. 303,870, 7.7.15. 

Magnesia for use in the manufacture of artificial 
stone and for ceramic purposes is prepared by heat- 
ing ammonium magnesium carbonate, obtained by 
adding ammonium carbonaU' to the waste liquor of 
the potash industry. The recovery of the am- 
monium salt from the mother liquor makes the 
process remunerativo. — A. B. S. 

Hydrogen sulphide; Preparation of from sul- 

phates. Apparate-Vertriebs Ges.m.b.H., Berlin- 
Wilmorsdorf. Ger. Pat. 304,231, 14.7.16. 

Sulphates are reduced by means of hydrocarbons, 
e.g., natural gas or the like, at 840° --1050° C., and 
hydrogen sulphido is lilK'ratod from the sulphides 
formed by means of gases containing carbon 
dioxide. — A. B. S. 

Hydrogen sulphide; Preparation of from cal- 

cium sulphate. P. Beck, Nordhauseu. Ger. Pat. 
305,103, 9.8.17. ' 

Calcium sulpha be is converted into calcium sulp'**^" 
hydrate by treating it wdth barium hydrosulph' 
the resulting barium sulphate being reduced to W 
phide and the latter converted into the hydrb-'«^©’ 
sulphide. — A. B. S. 

Potassium chloride; Extraction of from car- 

nail it e by the cold process. Kaliwerke Gross- 
herzog voii Sachsen A.-G., Dietlas, and K. 
Hepke, Dorndorf. Ger. Pat. 316,215, 17.11.18. 

As an improvement in the cold process of extract- 
ing potassium chloride from carnallite whereby the 
iiuantity of mother liquor employed is much re- 
duced, a portion of the potassium chloride emulsion 
is withdrawn from tho extraction apparatus, at a 
point situated between the inlet for the carnallite 
and tho inlet for the extraction liquor, where the 
maximum concentration of muj^nesium chloride is 
not attained and where the liquor is sufficiently 
mobile to allow of the separation of the kieseritc by 
gravity.—L. A. C. 
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Iron- Becovery of from liquort containing 

ferric salts. H. Frischer, Zenlendorf. Qer. 
Pat. 317,633, 26.3.18. 

Iron is removed from liquors containing ferric 
salts in solution by reducing the iron to the ferrous 
state and afterwards re-oxidising it to a basic ferric 
salt Thus, an alum liquor may bo treated first 
with barium sulphide (which forms ferrous sul- 
phate) and then with barium peroxid^ which forms 
basic ferric sulphate. Fe,(OH)*Sp,. The reducUon 
may also be effected by scrap iron or aluminium 
and the oxidation with sodium peroxide.— A. B. 8. 


Copper sulphate and hydrogen; Preparation of 

l)y electrolysis. 8 . 8imonck, Budapest, and 

P, Mike, Gbddlld, Hungary. Gcr. Pat. 317,691, 
2.12.16. 


Ammonia recovery. Ger. Pat. 298,891. See Ha. 

Potassium compounds. Eng. Pat. 134,920. See IX. 

Alkali-henring rocks. Ger. Pat. 315,464. See IX. 

Purifying zinc solutions. Eng. Pais. 138,946-8^ 
138,950, and 138,954. See X. 

Oxygen and hydrogeif. U.S. Pat. 1,334,668. See XI. 

Electric furnace. Gcr. Pat. 316,349. See XI. 

Electrochemical reactions. Ger. Pat. 317,502. 
See XI. 


CorPER sulphate and hydrogen are produced by 
passing an electric current through dilute sul- 
phuric acid in a cell divided into two parts by a 
diaphragm, using a copper anode.— A. B. 8. 

Sulphur retort. W. E. Clifford, Salt Lake City, 
Utah, and T. H. Green, Springfield, III., 
Assignors to United Filters Corp., New York. 
U.S. Pat. 1,332,542, 2.3.20. Appl., 25.1.19. 

The retort is formed in two sections, one being 
movable relatively to the other. A driving shaft is 
journalled in the fixed section and a rotary cage 
for the sulphur-bearing material is carried by the 
movable section. The cage telescopes within the 
fixed section of the retort as the movable section is 
mov<'(l toward and away from it. Co-operating 
clutches on the driving shaft and cage respectively 
are automatically brought into and out of opera- 
tion as the cage is telescoped in and out of the fixed 
retort section. — J. F. B. 

Suljdiur ; Production of from calcium svlfdiafe. 

Badiseho Anilin- ii. Soda-b^ibrik, Ludwigshafen. 
Ger. Pat. 302,433, 21.9.16. 

A MTJCTURE of calcium sulphate and fuel, with or 
without silicious or argillaceous matter to form a 
thin slag, is heated in a shaft furnace with a limited 
amount of air, so as to liberate the sulphur, which 
is removed from the furnac'' gases by washing with 
wat<*r. The slag may be used as a hydraulic 
cement. — A. 13. 8. 

Sulphur; Purification of . J. J. Hood, 

London. Eng. Pat. 140,844, 27.11.18. (Appl. 
19,58.5/18.) 

See U.S. Pats. 1,331,645-6 of 1920; J., 1920, 295 a. 
Spent oxide may bo leached with a solvent of sul- 
phur and the solution purified by the process de- 
scribed. 

Sulphuric acid containing nitrogen o.iides [; Treat- 
ment of ]. Norsk Hydro-Elektrisk Kvaelstof- 

aktiesclskab, Ohristiania, Norway. Eng. Pat. 
130,966, 13.6.19. (Appl. 14,958/19.) Int. Conv., 
9.8.18. 

See U.S. Pat. 1,319,586 of 1919; J., 1919, 945 a. 

Biehromates ; Process for transforming alkaline 

monochromntes into . Soc. Ind. de Prod. 

Chim., Paris. Eng. Pat. 122,172, 23.12.18. 
(Appl. 21,533/18.) Int Conv., 5.1.18. 

See U.S. PaL 1,326,123 of 1919; J., 1920, 190 a. 

Ammonia; Catalytic oxidation of . M. Taliani, 

Isola Liri, Italy. Eng. Pat. 140,833, 8.4.18. 
(Appl. 6979/18.) 

See U.S. Pat. 1,270,989 of 1918; J., 1918, 580 a. 

Pyrites furnace. E. C. Bracq, Paris. U.S. Pat. 
1,335,271, 30.3.20. Appl., 9.11.18. 

SXB Eng. Pat. 118,094 of 1918; J., 1919, 262 a. 


VIlL-fiLASS; CERAMICS. 

Sdlivianite refractories; The Malinite process for 

the production of . A. Malinovszky. J, 

Amer. Ceram. Soc., 1920, 3, 40 — 68. 

I'liE complete conversion of clay into crystalline 
.Mllimanite cannot be elfceted in a firebrick kiln, 
but is readily accomplished in a blast or cupola fur- 
nace in the presence of coke. The excess of silica 
in the clay is volatilised, probably after being re- 
duced first to silicon carbide and then to silicon, 
which ignites spontaneously with great evolution of 
heat. Iron, if preseait, acts as a catalyst, effecting 
' the more complete reduction of the silica and form- 
ing some ferro-silicon, which sinks to the bottom of 
the furnace. Titanium is desirable, as it restrains 
the combination of iron with alumina and allows it 
to act wholly on the silica. A little iron is carried 
out by the blast as magnetite, but most of the iron 
remains in the metallic state. If cryolite is present 
, the volatilisation of the silica is very rapid, and 
i the alumina combines with some of the silica. Lime 
I retards the formation of sillimanitc. Felspar and 
i mica facilitate the conversion into sillimanite above 
! 1300^ C. by dissolving the clay, sillimanite crystal- 
i Using out of the fused solution. After heating for 
nlxmt three hours the contents of the cupola begin 
' to boil, and the silica volatilises in dense bluish and 
finally brown fumes for about 2 hours, after which 
; the proc<.'«.s is completed, but the air blast is con- 
tinued so as to produce a porous mass of sp. gr. 
i 2*62 — 2 86, which is allowed to cool, then crushed, 
and the iron removed magnetically. The product 
i.s crude sillimanite melting at cone 36 — 40 (1790° — 
1920° C.); pure sillimanite melts at 1815° C. The 
: product is highly refractory, not sensitive to sudden 
changes in temperature, and is not affec^ by 
: acids, even hydrofluoric acid. It consists chiefly, of 
intertwined crystals of sillimanite, but may contain 
a little amorphous sillimanite, glass (apparently 
also sillimanite), and slag. The crystals vary in 
' length from O’Ol to 0'50 mm. — A. B. 8. 

Refractories; Physical characteristics of specialised 

' . (a) M. L. Hartmann and 0. A. Hougen. 

(u) M, L. Hartmann and J. F. Kohler. Trans. 
Amer. Kleetrochein. Soc., 1920, 349 — 354, 366 — 

! 358. [Advance copies.] 

, (a) Spalling los.se s. — Five to ten bricks of the same 
; kind w^ere dried, weighed, and used ns headers ” 

: in the front wall of an oil-fired furnace, where they 
I were heated to 1350° C. for one hour. They were 
then removed and the heated end qxposed for 16 
mins, to a blast of cold air from a nozzle J in, 
diameter, delivering 27 cb. ft. per min. The opera- 
tion was repeated ten times, and the percentage loss 
of weight wa.s regarded as the spalling loss. The 
least spalling (0 — 12%) occurred with carborundum 
bricks and grade A fireclay ; 43 — 66 % with bauxite, 
zirconia, and grades B and C fireclays, whilst 
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chrome, silica, and magnesia bricks were com- 
pletely destroyed with less than ten treatments. All 
the bricks cracked during the test, (b) Abra.sion 
tests were made by cutting a groove in the ends of 
each brick so as to expose the maximum area to cut- 
ting and then applying the bricks at a constant 
pressure of 25 lb. for 6 mins, to a carborundum 
grinding w’heel. The bricks were tested when cold 
and also immediately after heating to 1.350° C. The 
variations in bricks of the same kind and even 
from the same manufacturer Were largo. The re- 
lative resistance to abrasion of the (;old bricks is 
shown by the following figures, which represent the 
difference in the depth of the groove bid'oro and 
after the test; carborundum, zirconia, and bauxite, 
O’Ol — 0'2 in,; grade C fireclay, magnesia, and 
chrome bricks, 0‘05— () l)7 in. ; silica bricks, 0i7 in. ; 
grades A and B fireday, 0'25 — 0’26 in. The corre- 
sponding figures for bricks at 1350° C. are: earl>or- 
undum and bauxit<>, OT—0‘4 in,; zirconia, rocrys- 
tallised carborundum, and grade C fireclay, 0‘0(i — 
0‘07 in.; grades A and B fireclay, 009 — 0*11 in,; 
chrome, 0’27 in.; magnesia, 12'5 in.; the silica 
brick spalled too badiv to permit any abrasion te.st. 

--A. B S. 


Patents. 

DouMe-xcalled glass vessel on the Dewar system and 
ixrocess for manufacturing the same. Isola Ges. 
fiir Wiimie und Kiilte-Isolierung m.b.H., !^rlin. 
Eng. Pat. 137,541, 9.1.20. (Appl. 744/20.) Jjit. 
Conv., 13.10.15. 

Dewah vessels with walls 2-5 mrn. thick and up to 
5 — 10 litres capacity may ho made if the vessels, as 
soon as they are formed, are placed in a casing of 
metal, asbestos, or other substance, previously 
heated to a high temperature (400° — 500° C.), and 
the casing and its contents placn^d in a hot oven, 
heatc<l to 700°— 800° C., and then cooled very 
slowly. A. B. S. 

Glass; Method of and apparatus for drawing . 

A. E. 8pina.sse, Mount Vernon, Ohio. U.8. Pat. 
1,336,056, 6.4.20. Appl., 16.10.15. 

The gla.ss article is drawn from a portion of the 
gla.ss segregated by a device having sloping polished 
walls and mcan.s for circulating water through it 
so as to cool it sufficiently to avoid adhesion of the 
glass. — A. B. 8. 


Potterif; The use of American raw materials in the 
manufacture of white ware — — . A. V. 

Bleininger and W. W. McDanel. J. Amer. 
Ceram. Soc., 1920, 3, 134 — 148. 

Satisfactory white pottery can be made from raw 
materials of .\mcrican origin. 

Silicioas sagger mixtures. M. K. Hornung. J. 

Amer. Ceram. Soc., 1920, 3, 69 — 76. 

In making saggers, chert, especially if it has been 
calcined, is more satisfactory ^.han quartzite. To 
produce a sagger which neither shrinks nor ex- 
pands about 60—65% of raw chert or quartzite or 
their e<iuivalont must he present. Finely ground 
silicious maU!rials are preferable to coargor ones. 
The addition of calcined liint-clay reduces the ten- 
dency to spall. A mixture of raw clay 50, cal- 
cined flint clay 20, and chert 30 _ is recommended. 

—A. B, S. 

Terra-Cotta glazes; Development of . E. C. 

Hill. J, Amer, Ceram. Soe., 1920, 3, 13 — 25. 
The effect of adding tin oxide or barium or mag- 
nesium carbonate to a Bristol or terra-cotta glazo 
containing felspar, Hint, clay, whiting, and zinc 
oxide was inve.stigated. Tin oxhio increases the 
whiteness of a glaze, hut if more than 7% is added 
it tends to produce crawling and cracks. The fusi- 
bility of the glaze is rediicetl in proportion to the 
tin oxide or barium carbonate addixl. Magnessium 
carbonaU^ if prc*scnt in the proportion of more than 
0’20 equivalent of MgO tends to cause craAvling and 
cracks. Addition of magnesia makes the glazo 
more refractory. A decrease* in the proportion of 
clay pre^scnt u.sually imicas<*s the fusibility of the 
glaze, but decrca.ses the gloss in glazes high in clay. 
Addition of clay increases the fusibility only when 
there is at least O'lO equivalent of Cat) present. 

—A. B. 8. 

Tin oxide in glazes; Suhsf ihites for . Jl. H. 

Alinton. J. Amer. Ceram. 8oc., 1920, 3, 6—12. 

In ieadlees terra-cotta and porcelain glazes tlie pre- 
sence of zinc oxide is useful. Tin oxide and its 
substitutes and barium oxide im;rea.se opacity more 
than clay. In a terra-cotta glaze the presence of 
both barium and zinc oxides improves opacity. 
Lcukonin (.sodium metantimonate) and antimony 
oxide, where they can be used, are almost as effi- 
cient as tin oxide in producing opacity, but zir- 
conium oxide (terrar) appears to he the best sub- 
stitute for tin oxide when it can bo obtained at a 
sufficiently low price. Alumina produces matt 
glazes. — ^A. B. S. 


Ceramic article. [; liefractory ] and method of 

making same. W. M. W. Horn, Toplitz, Austria, 
Assignor to The Chemical Foundation Inc. U.S. 
Pat. 1,335,167, 30.3.20. Appl., 28.10.14. 

A RKFUACToiiY ccrumic material, suitable for the 
heating elements of radiators and capable of with- 
standing changes in tomiM’ratuie between 20° and 
120° (h, con.sists of plastic fireclay, ground grog, 
and l<*an kaolin, and is substantially friMi from 
quartz, felspar, alkalis, and alkaline earths. 

—A. B. S. 

Tunnel oven; \Vater-sm>d:ing in a . F. K. 

Mciser, Nuremberg. G('r. Pat. 315,774, 18.2.19. 
The hot tine gases from the })reht'ating zone are 
withdraAvu from the interior of the tunnel and 
caused to lieat a series of pipes through which is 
pa.s.s(*d a .supj)ly of air, the latter tnung applied 
under prcs.sure to water-smoke the goods. --A. B. 8. 

Kilns; Operation of continuous down-draxight 

cliamher , F. K. -Mciser, NurembcTg. Ger. 

Pat. 316,535, 27.6.17. 

Hot air for combustion is led independently and 
simultaneously by means of supplementary flues 
into two chambers iKung fired, if required, in one 
chamber the sup{)iy of air may ho restricted to 
ensure rcslucing conditions, whilst in tlie other oxi- 
dising conditions may prevail. By the proposes! 
arrang« !nent double the customary quantity of air 
is pa.ss<*(l through the cooling chamlxirs and a corre- 
spondingly larger amount of waste heat is re- 
covere<I. — A, B. 8. 

.[rtificud grinding sfoncs; Dro(fuction of for 

]ret grindinff. M. Mudrack, Wolfcnhiittel. Ger. 
Pat. 317,583, 3.5.18. 

Wateiu’uook artifici;il grijidstones are made of a 
mixture of magnesium chloride lye, “ hydraulic 
magnesia.” and quartz, carborundum, emery, or 
cnierv-suhstitute, with oil, wax, or grease. 

—A. B. 8. 

Knamcliimf and annealing furnace. P. Dupont, 
Pari.s. U.S. Pat. 1 ,335,279, 30.3.20. Apj)!., 14.3.18. 
See Fng. Pat. 114,618 of 1918; J., 1918, 700 a. 

Pottery and other like articles; Casting of . 

B. J. Allen, BIvthe Bridge, and R. Y. Amos, 
Gidea Park. U.S. Pat. 1,336,180, 6.4.20. Appl., 
14.8.17. 

See Eng. Pat. 110,649 of 1916; J., 1917, 1274. 
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Ceramic support for contact substances. Ger. Pat. 
317,979. See I. 

Protecting apparatus. Ger. Pat. 318,033. See I. 
Magnesia. Ger. Pat. 30.3,870. See VII. 


IX.— BUILDING MATERIALS. 

Portland cement: fhertmd 

V Zemcnt, 1919, 8, 499 — oUl, 

611—515, 523—527, 636—538, 548—551. Clx-in. 
Zentr., 1920, 91, 11., 280—281. 

Thk aniouiit of boat evolved durinR th« MttiiiK of 
< cment was deterinineel by means of .a calorimeter 
and tewis with a number of samples indicate that 
measurenKmt of the heat evolved may be more satis- 
factory than the use of Vitrat s needle for investi- 
gating the setting of cement. A. B. S. 

Patents. 

Potassium cowpoiuids; Process for recovering 

in eonnection with cement manufacture. A. 
Moud, London. From The International Precipi- 
tation Co., Los Angeles, Cal., IJ.S.A. Eng. Pat. 
134,920, 13.11.18. (Appl. 18,554/18.) 

Sodium or magnesium chloride or other alkaline- 
earth chloride is added to a cement raw mix, or to 
the fuel, or to both, and the cement mix is heated 
to a temperature sutlicient to drive off any potas- 
sium chloride present without melting the mixture. 
'I'he eomlenscHi vapour or du.st is collected {e.g., by 
I'leetrical precipitation) and leached with water 
and the potassium chloride recovered by evaporation 
and crystallisation. Any insoluble potassium com- 
pounds in the nssidue aHer leaching are recovered 
by adding this residue to another portion of cement 
raw mix and proceeding as before. The mother 
liquor is used instead of part of the water in a wet 
grinding e^unent plant or it is employed to wet the 
fuel ill a dry grinding plant so as to use any sur- 
plus sodium chloride present, or part of the mother 
liquor may he used for this purpose and the re- 
maindei’ as a solvent ol pofa'siuiu salts in fresh 
(luantities of dust. A. B. 8. 

Mkali-hcaring rods; Treatment of — - [for pro- 
luction of cement with volatilisation of the 
‘dkoli]. F. Krupp A.-G. Grusonwerk, Magdehurg- 
Buckaii. Ger. Pat. 315,404, 7.7.18. Addition to 
304,080 and 308,090 (J., 1918, 374 a; 1919, 179 a). 
By the addition of .sulphur, iron sulphide, etc. to 
the calcium salt (calcium sulphate) mentioned in 
the chief patent, and by the action of the oxygen 
in the air and the furnace gases, the acid is lilior- 
atetl and caused te comhino, in pifL.eruxwof steam, 
with the alkali, the potassium sulphate formed be- 
ing condensed in suitable chamlK'rs. — W. J. W. 


! 


I 
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Concrete ; Jtclnforccd for marine purposes. • 

L. H. Ferguson, Philadelphia, Pa., U.8..\. Eng. 
Pat. 140,120, 3.10.18, (Appl. 10,100/18.) 

In reinforced eancr<‘tc jiartly .submerged in sca- 
wat<‘r, the metallic roiiiforcoment in the portion : 
above tlu* w.aGir-levcl or ('xposed to the atmosphere 
is made of electro-plated, galvanisc'd, or other rust- ; 
resisting or non-corrodible metal to prevent crack- | 
ing and spalling of the concrete. — A. B. S. ^ 

Asbestos-hearing rock; Process of treating . j 

Asbestos cement. H. S. Ashenhurst, Assignor to 
J. D. Hubbard, Chicago, 111. U.8. Pats. 1,317,852 
and 1,317,853, 7.10.19. Appl., 18.11.18. 

An asbestos oeinent having a volume-weight of 
about 25 lb. per cub. ft. is prepared by grind- 
ing waste “ asbestos sand ” in a ball mill, 


separating the asbestos by treatment on a screen 
with 900 meshes per sq. in., and then allowing it 
to fall freely through a long pii)e. When the pro- 
duct is used as a cement, the alkali silicates present 
pass into solution and are deeoinposetl by atmos- 
pheric carbon dioxide with liberation of silicic 
acid, which acts as a binder. 

[Heat-^ insulating motcrial made of basic mag* 

nesium carbonate and fibres; Production of . 

Lipsia Chem. Fabr., Miigoln. Ger. Pat. 303,310, 
16.3.15. 

Basic magnesium carbonate is precipitated on 
mineral, vegetable, or animal fibres, and is either 
draimsl in a press or allowed to set therein. 
The jirocess may he carried otit in two stages, 
normal magnesium carbonate being precipitattxl 
from a saline liipior and then converted into the 
hasi(; carhonate hv boiling wuth water. — A. B. 8. 

Xylolite; Production of non-erpnnding . E. 

Kiihn, Bahnhof Gh'.schendorf. Ger. Pat, 317,493, 
22.5,19. 

The addition of 1 — 2/ of wotxl ashes te the 
materials customarily usii-d for xylolite prevente it 
cracking as a result of expansion. — A. B. 8. 

Lime-sand bricks; llardeninif . G. Beil, 

Kiiuigsberg. Ger. Pat. 317,845, 15.6.18. 

By placing the freshly-made bricks in a suitable 
tunnel and heating them by means of exhaust 
steam before passing them into the ordinary harden- 
ing chaml>er, the time requircil for hardening is 
r<Hiuced by three hours. — A. B. 8. 

Slag; V tilisation of * a.s a building and other 

construct ionat material. T. F. Hoar©, Bradford. 
Eng. Pat. 140,874, 12.2.19. (Appl. 3470/19.) 

Sulphur from calcium sulphate. Ger. Pat. 302,433. 
Sec VII. 

Magnesia. Ger. Pat. 303,870. *Siee VII. 

Moulded articles. Eng. Pat. 124,669. See XI. 


X.-METALS: METALLURGY, INCLUDING 
ELECTRO-METALLURGY. 

Carbon in iron [ ; Deferminot ion of -]. T. D. 

Yeiiscn. Trans. Aiuer. Electrochem. Soc., 1920, 
43 — 58. [Advance copy.] 

In estimating carbon in irons containing less than 
0‘10% errors occur chiefly in absorption and weigh- 
ing. To oliininate these errors a method is de- 
seribcxl in whicli the carlKin dioxide is separated 
by freezing with liquid air, and is then allowed 
to expand into a know n volume and the increase in 
pressure noksl. 'I'he analysis is carrietl out in three 
stages, namely, w ith tho sample (o) evacuated cold, 
ib) lieat('d to oOO'^ C. in vacuo, and (c) heated to 
iOO0° G. in oxygen. This dilferentiates between tho 
carlxui due to gas admittc>d into the tubo when 
introducing the sample, that exi.sting as adsorbed 
carlion monoxide or dioxide, and that existing in 
combined form. In tho case of elec trolytic iron tho 
amounts of carbon found for the three stages 
w<'re 0*005%, 0*005 and 0*005%, resixjctively. By 
taking suitable precautions in sainpling, weighing, 
ote. the accuraev of tho determination is within 

±00(X)1%.— J. W. 1). 

Carbon determination in ferro-alloys. C. J. Rott- 
mann. Trans. Amor. Electrochem. Soc., 1920, 
59 — 68. [Advance copy.] 

By tho method <leseribt'd an accuracy of 0*002% 
can be consistently attained in estimating carbon 
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in ferro-alloys such as vanadium-, chrome-tung- 
stenT and cLomo-nickel steels. The sampfe is 
cleaned with ether in a Soxhlet appar^s, then 

heated in vacuo for ^{>^ 0 “^ ^S.o cirbSn 

finally heated m oxygen at 1000° O., the ca™n 
dioxiL being ab-sorbed in a new type of Pot«sh bulb 
wS is compact, light, easily manipulated, and 
giv^complte absorption. Combustion « carried 
^;.t in a tSick-walled silica tube '-at^ e^^^her l^y a 
nichrome resistance wire or by a 
ance furnace. If the latter furnace « ‘he 

tube has to bo well protected with 
vent penetration of externa carbon, ^o .idvantago 
is gained by heating to 1450° C.— J. 'V. U. 

rorrosion of u-wui/ht iron; Influence, of endosed 
Za m^the — . I-. T. Richardson. Trans Amer. 
fet"ochem. Soc., 1920, 91^104. [Advance 

copy] . , 

PiFCES of Swedish iron and wrought iron taken on 
"rt and longHudmal sections wore exposed 
to the weather for varying periods. The ^ 
weight and depth of the corrosion P‘ls 
to be approximately the same in both transverse 
aV longitudinal sections. Microscopical 
tion of the sections in no case gave visible evidences 
of slag inclusions hindeviug the corrosion as several 
of the slag lavers were penetrated, and it is con- 
clded lhat any superior -sistanco to corrosion 
that wrought iron mav have is not due to slag in 
to some* other cause such as purity 

of the iron. — J. W. D. 

' 'c oS..k; .trK"H,s: 

Stahl u. Eisen, 1919, 39, 10-5 169, 196 202. 

Bt the oxidation of iron at high .‘«n>P«'-ata^ ‘"'J 
non-metallic products "'‘'I;® t^cir *„'! 

the microstriicture, viz., heO and rOjUj, tne p 
iwrtion of FcO to Fe,0, increasing as the tempera- 
is raised. The oxides occur someimies lus i^- 
lated particles, sometimes as cell ^^iHs around the 

c^Fof iron.’ Those oxides decarburise steel In 

the molten condition iron oxide compounds 

^feeTt action on iron, which may 

solid solution on cooling. Ferrous and forrm^^id^ 

form solid so nt onfl with each other. Uptoauu 

t?e”tmeiit with hydrogen for 20 min produces no 
dian^! but at 500° C. in 40 ni n the brinht “ 1 .- 
stitufnt of the eutectic formcsl by “J j 

<rilp is reduced to metallic iron. it is 
Wo° C. is reached that the darkest act 

reduced, 30 min. being required. exact 

nature of the two oonstitimnts cannot bo deter- 

mined By forging at 900° t’- -;’“tf‘"rm^'‘’"The 
electrolytic iron were appreciably 'le'or'"™- 
mean size of these inclusions w.as aiwnt 2.5/i/*, toe 
lower part of the melt containing a larger "“"‘^r 
than the np,mr parts, A eutectic s ructuro of Fe- 
FeO, verv similar in character • 

Cu-Cu,0\uteclic, was observed, which eutectic is 
verv rich in iron. Manganese oxide occurs in grey- 
ish particles wliich, unlike ferrous 
crystallised, the raelling point being ‘K" 

that of iron. Those inclusions are found towards 
the top of the ingot. There appears to >>o some 
t^dency to form a .MnO-Fe eutectic. Deoxidation 
occurs more readily with manganese dlloys contain- 
ing carbon than with pure manganese, and, in 
addition, the higher manganese alloys reacted with 
oxygen more readily than those containing less 
manganese. . The ratio of the inangancfle oxide to 
ferrous oxide is given as 2-7:1 in oxidised 
in manganese The reaction FcO I Mn=MnO+Fe 
doea not represent the conditions, no pur© MnO 
bdng formed. The oxide inclusions anpear to con- 
^st of more than one con^tient, anA are in part 
reducible by hydrogen at 960® C — F. C. Th. 


Carbon fitd: 'Tcf'I’ 

Chevenard. Rev. 1919, 17 tv. vC/. 

1918, 91a, 420 a.) 

In the case of the more reversible st^ls where the 
transformation on cooling occurs entirely at a high 
temperature, 600°-700° 0. (Arl), the material Is 
brought into the normal condRion and consists of 
poarliU* or troostito, while where th^e y^a change 
occurs between 450° C. and 300° C the ®toucture is 
martensitic. Between these twoextremos a coraptete 
gradation of intermediate stages may be 
both Arl and Ar2 being present and the stiuctvuo 
.oiiiprisiiig both troostito and martensite. By 
studying the yolumc cliaiiges of wires very delicate 
indicates of the internal changes occurring can ^ 
obtained. To obtain in a steel the same intensity of 
hardening the cooling must bo more 
as the maximum temperature is ^ 

the Ac point. Further, as the carbon con^t is 
lowered the rapidity of quenching ^ ^ 

creasctl to obtain toe same effect. Martensite 
appears to be an unstable solid solution of carbon 
te'a-teon. A full description of the apparatus 
designed for registering the dilation of steel wires 
with temperature is given, h. C. In. 


Galvanised steel; Metallooraphic study of . 

Y Taji. Soc. Naval Architects, Japan. Engineer- 
ing, 1920, 109, 327—329. 

In the case of mild stivl galvanised by immersion in 
molten zinc at 6o()° C., iho layer in contact with 
the st-.-el surface is very hard and brittle, ine 
< rv.stals are perpendicular to the steel surface, and 
am>ear to consist of an iron-zinc alloy with 5/o l<e. 
The cleavages are weakest in a direction pexpen- 
diciilar to the steel surface, and under shock this 
layer tends to split in this direction. Between this 
layer and the outer layer of zinc is generally found 
a granular structure of lower iron content (about 
27) which is less hard and brittle and less easily 
broken. A hexagonal structure may be developed. 

A d^ 3 carl)urising action of the zinc is noted on the 
furfaco of the metal after jong immersion 
Tt is considered better practice galvam e 
the sU^l before wire drawing rather than 
afterwards on account of the loss of strength 
in the latter case duo to the heating. As 

regards the influence of galvanising, the 

ultimate strength of a mild steel bar was re- 
duced from 26-2 to 240 tons, and the y mid point 
from 22-0 to 19 0 tons i>er sq. m., whilst the elonga- 
tion (/' on 10 diams.) increased from q 

Copper; Effect of cold drawing on physical pra- 
ties of commercudly pure v.. ‘ ^ 

lust, of Metals, 12.3.20. [Adyanco copy.] 

62 pages. 

Thk abnormality previously observed in Ife change 
of tensile strength with progressive reduction of 

area (this .4., 1918, 587 x) is shown to occur at a 
reduction which varies with the prcvioms annealing 
treatment and with the seventy of the 
reductions of area. The curves 

lationship of the percentage reduction of " ‘h 

tensile strength, scleroscopo hardness ?P'*‘*'® 
volume, and elongation in the tensile test all show 
two distinct portions connccteil by an approxi- 
mately horizontal step over a small range, me 
breaks all occur at approximately the same r^uc- 
tion A periodicity in the drawing o^ration is 
suggested W Ac differential tarnishing of A® 

If tarnished wires are lightly rc-polished a banM 
: appearance is found whicli hears some relationship 
to the diameter of the wire. In .*’*®, Pr®Par**J®" 
of wires of high electrical conductivity bettor results 
are obtained from a large number of light draughts 
; than from fewer heavier onea.—F. U. in. 
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Influence of cold rolling on phymd pro- 
F. Jolinson. Inst, of Metals, 
12.3.20. [Advance copy.] 31 pages. 

When copper containing 99 94% Cu and 0*05% 0 
wi^^ll^abnormalitiesTn the effect of rolling npon 
The phy^cal proportio* were ot 

incr reductions in thickness : 17, 31, oO, 67, siig 
a periodic effect. The ordinary mechanical 
tension and the lateral spread of 
properties 1 agreed well. The minimum 

the metal during roU.ng^ag.th reduction of thick- 
olongatio ■ which it increased with 

She rorng^i 11 2% to 13 05% after a reduc- 
tion of 97-8%. The true clastic limit after a njdiic- 
tion of 60% was 8'1 tons per sq. ip-, and after 68%, 
15-8 tons.— F. C. Th. 

Cower- Meets of liydropen on W. C. 

Hothersall and E. L. lUiead Inst, of Metals, 
12.3.20. [Advance copy.] 10 pages. 

Sound castings can bo obtained from copper in 
which about 0-02% of hydrogen is present if the 
metal is cast at a suitable temperature. Unless, 
however, a considerable amount of arsenic is pre- 
sent a badly piped ingot will be prodiij^. Sul- 
phide distributed more or less evenly throughout 
the metal in the untreated state is concentrated at 
the crystal boundaries in hydrogcniscd copper. 
This lowers the electrical conductivity and renders 
the copper liable to fail prematurely under load. 
The hydrogen present is believed to exist in solid 
solution. — F. C. Th. 

Copper ; Uiomorphk crust oh of eleclro-oleponiial 
w. E. Hughes. Inst, of Metals, 12.3.20. 
[Advance copy.] 14 pages. 

Well-fokmkd crystals were obtained under the 
following conditions: — The bath consisted of 
U kilos. CuS()*,5H,0, 200 c.c. perchloric acid (sp. 
gr, ri2), and 41 litres of water. The cathodo w^ 
an iron cylinder lightly coated with copper. Tho 
current density decreased during the work from 
14 to 12%5 amps, per sq. ft., the voltage being 0-4. 
At room temperature 3 or 4 days were required for 
well-formed cry.stals. These are believed to be ^ 
tetraki.shexahe<lra, and are certainly not octahedra. i 

— F. C. Th. 

Brass; Jiemoval of internal stress in 70:30 by ; 

low-temperature annealing. H. Moore and S. ' 
Beckinsale. Inst, of Metals, 12.3.20. [Advance ; 
• opy.] 11 pages. ; 

Tiik minimum time in which the internal stresses 
in cold-worked 70:.30 brass were completely rc- 
mov<*d bv low-temperaturo annealing were:— At 
mr C. , 96 hrs. ; 225°, 48 ; 250°, 5 ; 275°, 1 hr. ; 300°, 
20 min. ; 325°, 5 min. The minimum times in which 
notable softening was produced were found to de- 
pend on the original hardness. The harder tho 
brass, the lower the temperature and tho shorter 
the time of annealing required to cause a reduction 
of hardness. For a Brinell hardness not exceeding 
165 (2 mm. ball, load 40 kilos.) tho internal stress 
can be completely removed without appreciable loss 
of hardness by imnealing for 1 hr. at 276° C. or 
for shorter times at slightly higher tcinperatiires 
or at 250° C. for 5 hrs. At 100° C. the internal 
etress is not appreciably reduced oven after many 
weeks. — F. C. Th. 

[Corrosion of 70:30 brass condenser Fifth 

Report of the Corrosion Committee of tne Inst, 
of Metals, (r. D. Bengough, H. M. Jones, and 
R. Pirret. Inst, of Metals, 12.3.20. [Advance 
copy.] 71 pages. 

In condenser tubes of 70:30 brass the surface layer 
consists of structurclest' and highly distorted metal, 
the resistance of which to corrosion by saline and 
fresh waters is undoubtedly much greater than 


that of the underlying crystalline metal. Whenever 
this surface layer is penetrated corrosion 
tube will proceed at an increased rate. The thick- 
ness of the layer is usually of the order of O'Ol mm. 
The types of corrosion of brass condenser tubes may 
bo divided into live classcH. tieneral thinning is 
usually too slow to be of any serious consequence in 
practice, but in fresh water, especially in the 
presence of free acid, rapid general thinning may 
occur. In 6 weeks water containing 3 pts. HCl per 
100,000 caused a loss of thickness of 2—4%. Deposit 
attack is the principrd cau.se of pitting. In sodium 
chloride solution the cuprous oxide formed on the 
surface gradually changes to cuprous chloride. 
When this adheres it is gradually changed to cuprio 
chloride and cuprous oxide; the corrosive action of 
the former is very rapid, the action being both 
recurrent and local. Foreign bodies, especially 
colloids, lying in the tube, act as loci for such pit- 
ting. It is ni'ccssary, therefore, to keep the' tubes 
clean. Layer dezincification is characterised^ by a 
disintegration of the tube with tho re-deposition of 
copfier over largo areas, and occurs under both 
marine and fresh water conditions. In the latter 
ca.st) it is often associated with acid water. Local 
dezincification is a typo of deposit attack stimu- 
lated by the presence of foreign bodieti. It occurs 
only in sea-water, and is always associated with 
adhering white salt (colloidal zinc oxychloride with 
some carlwnate). It occurs spontaneously at 40°-~ 
50° C. in a few days. Great and unexplained 
differences are found in the behaviour of different 
batches of tubes to this action. Water-line attack. 
— The incroa.s<'d c'orrosion of a brass tube partly 
immer.sed in s<‘a-water occurs not at the water line, 
but up to as much as 2 cm. above it. The attack is 
not uniform, but is concentrated at areas covered 
by salt. Electrolytic protection of brass tubes slows 
down but does not necessarily inhibit corrosion, 
currents as large as 20 — 25 amps, per 1000 sq. ft. 
being insufficient. — F. C. Th. 

Copper-alutninium-zinc alloys rich in zinc. E. H. 
Schulz and M. AVaehlert. Metall u. Erz, 1919, 16, 
17U-176, 195—201. 

Thb solubility of aluminium in zinc is 0*76% at 
380° C. and at room temperature. The addition 
of 2% of copper produces no change in the diagram 
for the zinc-rich zinc-aluminium alloys, but beyond 
this (xuitent a ternary eutectic appc'ars containing 
6 5 Al and 2% Cu, and melting at 370° C. The 
addition of 7% of copper prevents tho formation 
of blow holes. By the addition of aluminium to zinc 
containing copper a rhpid increase of hardness 
occurs up to 37 Al, after which no change occurs 
up to 10%. Addition of copper, especially up to 
3 , to zinc-aluminium alloys, produces a marked 

hardening. An alloy with 3‘5% Al and 4% Cu 
has tho same hardness as one containing 9% 
Cu and free from aluminium. A given hard- 
ness is attained with the minimum additions if 
Ixith copper and aluminium are used. The tensile 
strength curves of the ternary alloys bear little or 
no relationship to tho.so of hardness. Both copper 
and aluminium raise tho tenacity of zinc fairly pro- 
portionally to the content, the effect of copper being 
3 or 4 times as great as that of aluminium. A maxi- 
: mum stress of 15 kilos, per sq. mm. may bo obtained 
by the addition of 4*7% Cu, or 4% Cu and 3% Al, 
or 2% Cu and 9% Al. Pure zinc pos^ses no elas- 
i tic limit, plastic deformation occurring under all 
i loads. By addition of topper elastic limits up to 
! 22 kilos, per sq. mm. at 7% Cu and 30 kilos, per sq. 
i mm, at 10% Cu are obtained. The effect of 
; aluminium is very similar. In the ternary alloys 
i the elastic limit is related to the hardness. An 
I elastic limit (in compression) of 30 kilos, per sq. 
mm. is obtained with tho ternary alloys containing 
11% Cu and 11% Al, 4% Cu and 1%^AI 2% Cu 
and 2% Al, or 1% Cu and 6% Al.— F. 0. Th. 
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Zinc alloys with aluminium and copper, W. Rosen- 
hain, J. L. Haughton, and K. E. Bingham. Inst. 
Metals, 12,3.20. [Advance copy.] 67 pages. 

The constitution of zinc alloys containing up to 
10% Cu and 15% Al is illustrate by diagrams snow- 
ing the prirnary, secondary, tertiary, and quatern- 
ary separation. Addition of 1% of copper to zinc 
makes possible a reduction of 90% in thickness by 
cold rolling without signs of cracks; a further 2% 
of aluminium causes cracks to appear at a much 
earlier stage. For hot rolling the alloys a tempera- 
ture just below the transformation temperature 
r]-fY = /3 (^5^ C.) givc.s lM?tter re.sults than one above 
it. Tensile tests on chilled castings cast at as low 
a temperature as possible show(‘d that wdth a con- 
stant copper content, the addition of aluminium 
raised the tensile strength to a marked extent. 
With more than 4% Al the addition of copper gave 
a maximum tensile strength at 3%. In hot-rolled 
alloys the addition of both copper and aluminium 
raistni the tensile strength. Heat treatment had 
practically no <4Fecb on the. mechanical properties 
of chilled bars, but a considerable one on the hot- • 
rolle<l alloys. Annealing an alloy with 3% Cii and ' 
7% Al at 300*^ C. raised the tensile strength and 
considerably reduced tho elongation. This 
anomalous la'haviour is attributed to tho formation 
of a largo amount of amorphous matc*rial during 
the later stages of rolling, which tends to recrystal- 
lise readily. Tho ageing properties of the alloys 
render them useless for most purposiis. When test^ 
one year after rolling most of the alloys had fallen 
off considerably in ductility and slightly in tensile 
strength. Alloys containing Zn 88, Cu 4, and Al 
8%, recommended by Guillet and Bernard (this J., ‘ 
1918, 769 a), undergo a cx'itain amount of shrinkage 
with ageing, and in the rolhd condition deteriorate 
so as to become useless after a few months. Where 
a small amount of shrinkage is not an objection 
alloys containing 3% Cu and 6 —15% Al are useful 
where great strength is required. Special atUmtion ! 
is drawn to the great improvement in the mechani- 
cal properties of zinc, both in the cold-rolled and 
hot-rolled conditions, by the addition of a small 
quantity of coppe-r, e.f/., Zn 99 Cu 1. — T, H. Bu. 

Bronze platintj. F, C. Mathers and 8. Sowder. 

Trans. Amer. Klectrochcm. Soe., 1920, 83 — 86. 

[Advance copy.] 

Buonze can l>e deposited from a bath containing 
5% i>otassium hydroxide, 0‘5% potassium cyanide, 
ammonium stannic chloricle, and 1'5% potas- 
.sium copper cyanide at 40^ — 50° C., and a current 
density of 0*4 amp. per sq. dm. (3’75 amp. per sq. 
ft,), using bronz(’ anodes, with good results. The 
anodes, however, do not corrode .satisfactorily in an 
oxalate bath, and the authors th<*ref()re recommend 
tho use of copper anodes and a hath consisting of . 
copp<.’r and tin oxalates dissolved in ammonium 
oxalate, together with a little potassium .sulphate, 
citric acid, and ammonium citrate or similar salts, 
Tho tin content of tho bath is maintained by occa- 
sionally precipitating copjjer from a portion of it 
with metallic tin.— A. K. P. 

Tin-phosphorus alioys. A. C. Vivian. Inst. Metals, , 

12.4.20. [Advance coj)y.] 35 pages, 

A SERIES of alloys wa.s j)ieparcd in sealed glass tiib<.*s : 
embedded in sand in an em losing stc-el case, a i 
thermocouple being eenKuitcd into eontaet with the 
glass tube. Up to 8% P tfm alloys were obtained by i 
carefully fusing a higli-i>crreiitagc prcwiiict at fitmos- i 
pheric preSsure. From 6'5% to 20% P conjugat<3 j 
solutions occur, but between 16% and 30% P there ' 
is little sign of conjugate solutions remaining in 
the cooled ingot. Above 30% elementary phos- 
phorus appears, but conjugate solutions are roughly 
indicated at high temperatures. Up to about 
12% P the ground mass contains 14'7% P, which 


I represents tho maximum solid solution (aA of tin 
! in Sn^P, (o,). The afi eutectic contains 20*6% P 
and freezes at 540° C. The phosphide contains 
25'8% P, corresponding to Sn,?*. Above 26% P the 
y phosphide (about 44% P) occurs as black strings. 
The /iy eutectic contains about 31’3% P and freezes 
at 530° C. Above 44% P the alloys contain red 
pho.sphorus. The \upour phase is necessary for the 
lormation of alloys above 2‘5% P. Tho tin arrest 
decrcasc.s with tho phosphorus content to nil at 
14'5%. From the data obtained a temperature- 
concentration diagram up to 50% P is suggested. 

— T. H. Bu. 

Manijaaiferous silicate slugs; Beduction of . 

F. F. Korn. Trans. Amor, Electrochem. Soc., 
1920, 221 — 232. [Advance copy.] 

SPECIALLY prepared manganiferous silicate slags 
were reduced experimentally in an electric furnace 
to prcKluee manganese-silicon-iron alloys of varying 
composition. Anthracite was used as reducing 
agent, and the most suiuibie temperature for reduc- 
tion AvUvS found to bo 1470° C. The amount of avail- 
able metal recovercxl from the slags varied from 19 
to 90%, the loss bc'ing due to incomplete reduction 
and volatilisation. By treatment of a lead blast- 
furnace zinc slag in a similar manner 75% of the 
lead and 70% of the zinc wen? distilled off, and 91% 
of tho iron, 95% of tin? manganese, and 62% of 
tho copper rtxovered.— J. W. D. 

Klecirolytic chromium. (1, J. Sargent. Trans. 
Amer. Electrochem. Soc., 1920, 275—292. [Ad- 
vanc'C copy.] 

A (JOOD deposit of chromium may be obtained by 
electrolysis of a solution containing 24’5% CrO, 
and 0’3 ,o Cr^fSO*), at 20° C. with a current density 
at the cathode of 10 amps, per sip dm. A yield of 
0*1 grm. of chromium per ampere-hour is obtained 
with a voltage of 3 volts and an electrode distance) 
of 2*5 cm. 'rile light grey dejHJsit has scleroscopc 
hardness 75, is unaffected by air, oxygen, or 
chlorine Ik>1ow 300° C., and may l>e obtained up to 
1*25 cm, thick. Lead anodes give the best results, 
as the chromic acid rc'diicssl at tho cathode is ro- 
oxidised at tho anode and the composition of the 
hath thus kept constant. No deposit of chromium 
is obtaini'd if there is no chromium sulphate 
present.-- A. H. P. 

Culcium; Klecirolytic production of . , P. H. 

Brace. Trans. Amer. Electrochem. 8oc., 1920, 
69 82. [Advance copy.] 

The ele(4.rolyte (pure calcium chloride) wim first 
melud by alternating current in an Acheron 
graj>hite pot fixed on a wati'r-eooled l)as<? and sur- 
rounded with insulating material. When tho pot 
was full of molten electrolyte the alU'rnating cur- 
rent Avas switcln>d off and direct current used for 
the electrolysis. 4 h<‘ anodes were made of 
graphite and a round-mided iron nut screwed on to 
a co{)jH'r rod acted a.s catluKle, which was rotated 
during tlu' <'Xpcriment and gradually withdrawn as 
the deposit grew, A current of 200 amps. Avas usfxl 
and was kept uniform to within one amp. during 
the whole run. The electrolyte Avas prepared by 
heating calcium chloride Avith a small quantity of 
(aleium and stirring Avith an iron rod until no 
mor(! gas Avas evolved and then pouring into iron 
moulds. Satisfactory dejiosits in the form of rode 
alajut 14 in. long and H in. diain. were oht}iine<l, 
Avliich could 1)0 worked into Avire and Hh<>et by the 
usual mctlKKls. The metal contained 1*08% Cl; 
sp. gr., 1*16 : elect, resist., 6*77 microhms per cm. 
cube at 22° C.— A. R. P. 

Gold and silicon; Alloys of . C. di Capuac 

Atti R. Accad. Linoei, 1920, 29, i., Ill — 114. 

Gold and 8ilicx)n arc miscible in all proportions it 
the liquid condition, but are completely immiscible 
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in the fiolid state. The melting point of gold is 
lowered by about 800^ C. by 6 7/^ Si. {Cf. J.C.S., 
ii., 323.)-T. H. P. 

Sodium amalgam’ Influence of various metals on 

the decomposition of htj water, E. Miillcr 

and A. Riedel. Z. Elektrochem., 1920, 26, 101 — 
109. 

The rate of decomposition of sodium amalgam by 
water is very much acf^cleratcd by the presence of a 
small piece of chromium, ferromolybdenum, ferro- 
vanadium, or forrotungsUui. The catalysis is duo to 
an increase of surface caused by the solution and 
rcprec;ipitation of the catalyst. It will bo possible 
to apply this action to the mercury ele<itrodc profx'ss 
for the manufacture of sodium hydroxide if it is 
found possible to remove entirely the finely dividtnl 
catalyst from the mercury at the cud of the pro- 
cess; otherwise the whole current will not be used 
in forming sodium amalgam but a portion will be 
used in lil3crating hydrogen. — J. F. S. 

I 

Metids; Alteration of hy cold working and 

alloijing. P. Ludwik. Z. V('r. deuls. Ing., 1919, 
142-144. Chem.-Zeit., 1919, 43, Rep., 308. 

A OENKRAL account of the effect of cold work on a 
crystalline aggregate is given. The irrovcnsiblo j 
changes dini to alloying are probably different in j 
nature from the changes due to cold work. 

— F. C. Th. 

Thermal electromotive force; Study of — — - as an 
aid to the investigation of the constitution of 
alloy systems. J. L. Haugliton. Inst. Metals, 
12.4.20. [Advance copy.] 25 pages, j 

The forms of the E.M.F. -temperature or E.M.F.- j 
composition curve's for various alloy .systemu are dc- i 
scrilK'd (<•/. Rroniewski, Ann. Chirn. Phys., 1912, 
25, 5). The author lias investigated tlu'oretically 
the clFoel of the arrangement of the constituents in 
eutectiferous systems, and finds that if they ane 
arrangi'd in simies alUmnately the number of 
soetions d(K's not afl'e<.‘t tlic residt. If tho con- 
stituents are arranged in parallel the E.M.F. 
generated will bo the same as with tho series 
arrangement if the resistance of tiic constituents 
is tlio same; otherwise it will ho less. These de- 
duct ons were verified hy experiments on copper 
and nickel. Practical details arc given for the 
investj.^Mtion of alloy systems by measurement of 
the thormnl E.M.F., .aiid possible errors due to the 
Seoheek, Peltier, Thoms<ui, and Benedicks effects 
are considered. — T. H. Bu. 

lilast-furnace gas; Prudurlion of , power from . 

S. H. Fowles. Inst. Elect. Eng., 11.3.20. En- i 
giiieering, 1920, 109, 413 — -US. j 

It is estimated th;it 1,000,000 h.p. is being con- I 
stantly wast<>d in (Ireat Britain in tho form of i 
potential energy from blast-furnace gas. Tho use ! 
of blast-furiiaee gas tor Ixjiier-firing is unecono- ! 
mieal, a.s even with modern plant and clean gas 
only 30 '/fi efficiency is attaincri. Jn present 
practice 10% of the gas is uscxl on the stoves, 15% 
on the blowers, and none on the boilers, so that 45% 
i.s available for other purposes, equivalent to 3000 
k.w. -hours per furnaeo jier hour. Tho furnace 
blowers require 800 li.p., taking 0’2 ion of coal and 
^15% of tho gas, the total B.Th.P.s require<l being 
[20,824,000. The econoni\ on 50 lurnaces amounts 
[to 400,000 tons of coal per annum, which i.s almost 
[equal to tho coal requiie<l to produce tho total 
units sold in 191 1-12 by tho 303 electricity works 
in the United Kingdom. Tho Halberg-Beth plant 
for gas-eleaning is reconuuended, tho potash being 
recovered and the moisture being romovod from tho 
|gas, making it betUm for gas-engino use. Tho 
residual dust is given as 0*002 grm. per cub, ra. 

—A, G. 
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Ternary alloys; Model for representing constitution 

of . W. Rosonhain. Inst, of Metals, 12.3.20. 

[Advance copy.] 8 pages. 

Patents. 

Chromium-steel alloy. ,1. L. Cox, Assignor to 
Midvale Btoel and Ordnance Ck>., Philadelphia, 
Pa. U.S. Pat. 1,33.3,654, 16.3.20. Appl., 1.5.19. 
The alloy contains over 1% but less than 1*5% of 
carbon and over 20% but less than 60% of 
chromium. — T. H. Bii. 

Titaniferous iron ore; Process for treating . 

.1. .1. W. H. van dor Toorn, Assignor to Industrie 
iSe. Mijnbouw Maatsehappij “ Titan,” ITio Hague, 
Netherlands. U.S. Pat. 1,. 334, 004, 16.3.20. 

Appl., 25.3.18. 

A wixTUJiE of finely-ground titaniferous iron ores, 
coal, and limestono flux is bri(iucttcd^ and tho 
briquetk'S aro reduced to obtain metallic iron. (Cf. 
Eng. Pat. 114,309 of 1918; J., 1919, 108 a.) 

— T. H. Bu. 

Steel; Treating •. E. F. Kenney, Philadelphia, 

Pa. U.S. Pat. 1,3.34,379, 23.3.20. Appl., 20.11.19. 
Steeu shaiK'H are finished in a rolling mill at a red 
heat, allowed to cool to betwe<m 600'^ and 1200® F. 
(260'^ — 650° C.), and placed in a furnace maintained 
Ix'tween these temperatures until tho heat of tho 
different parts is substantially eiuialised. They aro 
then withdrawn and straightened. — A. R. P. 

Sheet‘iron or other metal; Process for coating 

[with met(ds']. H. Lippmann, Berlin. Ger. Pat. 
310,137, 23.3.18. 

I'he metal to Ix^ coated is treated with aluminium, 
or given a preliminary (oat of aluminium paint 
(Ger. Pat. 312,480; J., 1919, 729a), which is burnt 
on ; tho metal is then treated with zinc chloride 
solution or other solution which acts in a similar 
manner, :'iid finally subjectc'd to a rolling operation 
in tho bath of the molten coating metal. — A, R. P, 

Hardening of articles made of wrought iron; Pro- 
cess for the superficial . J. Jonsson, Ham- 

burg. Ger. Pat. 317,087, 9.12.17. 

'WiuH'OHT iron or other iron low in carbon may bo 
hardened superficially by heating it in contact with 
small pieces. Hakes, or powder of iron rich in carlxin 
(such ;us east iron) and a flux until tho cast iron 
melts.-- -A. B. S. • 

Ores; Treatment of . F. Krupp A.-G. Grusoii- 

werk, Assignees of W, Kauflmann, Magdeburg- 
Buckau, Germany. Eng. Pat. 109,271, 1.9.17. 
(Appl. 12,590/17.) Int. Conv., 15.9.15. 

Ores are calcined or roasted in a revolving cylin- 
drical furnatx', to which air is admitted through a 
series of tuyeres distributed along its length in 
such a way that the amount of air admitted through 
oacli tuyere corresponds to the amount of fuel to 
be burnt in the vicinity. By this means complete 
roasting is effected without any sintering taking 
place and without tho application of external heat 
even if the ore is poor in combustible constituents. 

—A. R. P. 

Zinc solutions; Purification of — . 8. Field, and 
The Metals Extraction Corporation, Ltd., 
London. Eng. Pats, (a) 138,946, 22.5.18, 

(b) 138,950, 28.6.18, ami (c) 1.38,954, yi.lLlH. 
(Appis, 8535, 10,708, and 18,8:12/18.) 

(a) Impure zinc sulphate solution is heated to 80° — 
1(K)° C. and treated with ozonised air in tho pre- 
sence of a metallic oxide, hydroxide, or carbonate 
to aid in tho precipitation of tho metals to be re- 
moved. Tho solution is agitated during treatment. 
Tho use of a mixture of manganese dioxide and 
lead dioxide produced in the electrolysis of a sine 
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solution with lead anodes is recommended, (b) Two 
metals in contact, neither of which is identical with 
any foreign metal to be removed, arc introduced 
into the solution to be purified. One metal is 
elcctro-nogative to the metals to be removed and 
the other either the metal of the solution or electro- 
positive thereto. Generally the amalgam of the 
metal forming the base of the solution to lxi puriiietj 
is used. The solution is pn'ferably aeidifieil and 
heated to 70”— 100° C. (c) Zinc sulphate solutions 
containing copper are purified from nickel, copper, 
and cadmium by agitating at 80” — KK)” G. with 
zinc fume or “ blue powder ” in the presi'iiee of a 
small quantity of acid. The nickel is reduced to 
05 part per million or less. If the solution is free 
from copiier a small quantity of a soluble copper 
salt is added. Further acid is added to the zinc 
solution U.S rerpiired during purification. The zinc 
may be revivified for re-use by washing with a dilute 
acid. — T. H.'Bu. 

Zinc solutions; rHrification of ~~ — . H. L. vSul- 
man, S. Field, and The Metals Extraction Cor- 
poration, Ltd., Jiondon. Eng. Pats, (a) L‘38,947, j 
and (n) 138,018, 28.5.18. (Appls. 8331-2/18.) ; 

The neutral impure zinc sulphate solution is freed j 
from iron, arsenic, antimony, copper, and cad- | 
miurn, and then treated (a) with zinc fume or “ blue 
powder ’’ (preferably first washed with acid) at 
80”— 1(X)” C., whereby the nickel content is redut^'d 
to 0*5 part per million or less; and (u) with lead per- 
oxide or manganese dioxide, or a mixture of both 
(c.f/., the mud obtained from (dectrolytic cells during 
tile deposition of zinc from manganiferous zinc solu- 
tions with lead anodes) at 80” — 1(K)° C., which re- 
duces the cobalt to the order of 0 5 part per million, 
or less. — T. H. Bu. 

Zinc; Production of uood, uorkahle from in- 

ferior material. Siemeiis-Schiickertwcrke G.m. 
b.H,, Siemensstadt. Gcr. Pat. 301,335, 9,10.15. 
Impitbe zinc may l>c freed from sulphur, oxygen, 
lead, iron, cadmium, and arsenic by heating it to a 
temperature at which it melts but does not vida- 
tili.se or oxidise appreciably, and thin passing 
•team or carbon dioxide through it or treating it 
with charcoal or wood. — A. B. S. 

Zinc and other metals; llefininy — -. W. Nest- 
maiin, Cbln-Kalk. Ger. Pal. 317,511, 1.1.19. 

The metal is purified by fusing it and allowing it to 
stand for a long time in the molten condition. 
Specifically heavier impurities separate during the 
solidification of the metal, and after removing 
these the metal is again fused to allow of the 
.separation of other impurities. 

Zinc alloy; Production of a . F. Kamnierer, 

Pforzheim. Ger. Pat. 308,527, 9.12,17. 

An alloy of higik melting point, moderate hardness, 
and eonsiderahle tenacity and high resistance to 
compres.sion is obtainc'd by mixing 94 — 98 parts of 
zinc with 2—6 paits of copper and manganese, the j 
manganese itself amounting to 0*5 — 1*7 parts. • 

-D. F. T. 

Alloy. F. 31. Bc(ket, Assignor to EIeetro-3fetal- 
Jorgical Co., Niagara Falls, N.Y. U.S. Pat. 
1,333,151, 9.3.20. Appl., 26.9.19. ; 

An iron alloy containing 10 — 45% of chromium, I 
3—25% of manganese. 0- 3, of l arbon, and 0 — 3% ; 
of silicon is machinable, re.si.sts oxidation at high 
temperatures, has a low magnetic permeability, and ; 
responds reaciily to heat treatment.— T. H. Bu. 

Alloy; Metal . J, B. Orcnaglc, Catonsville, 

Md., A.s8ignor to The Hare Metals Reduction 
Co. U.S. Pat. 1,334,089, 16.3.20. Appl., 16.7.17. 
An alloy wniaining Zr 0'8%, Cr 53*5%, and Ta 
39-7%. -T. H. Bu. 


Alloy for hacking electrotypes and for thefMnu- 
facture of .type metal. M. Schlotter, Berlm- 
Wilrnersdorf. Ger. Pat. 316,^9, 27.8.10. 

The tin of tho usual Icad-nntimony-tin alloy is re- 
placed wholly or in part by mercury and the anti- 
mony by a suitable, smaller quantity of arsenic. An 
alloy ((mtaining Pb 99*4%, As 0*4%, and Hg 0*2% 
is capable of giving the same number of impressions 
as one containing Pb 75%, Sb 18%, and Sn 7%. 

— D. F. T. 

I Metal; Process of drawing refractory . J. 

llisainoto, Nagoya, and Toyo-Kagaku-Yakin- 
Kabiisiiiki-Kai.sha, Tokyo, .Japan. Eng. Put. 
139,065, 2il.4.19. (Appl. 10,169/19.) 

A iiAH of refractory metal, e.g., tungsten, is 
rounded by a refractory oxicle in a metal tuw, 

I frenn which air and moisture are exhaiistcnl. The 
IiiIk', raiwxl to a suitable temperature, is hammered 
an<l worked and then drawn into a filament, the 
tube metal and oxide being finally removed from tho 
core of refractory metal. — T. H. Bu. 

Lead; Ite fining . T. H. Leathnrt, and Locke, 

Blackett and Co., Lt<L, Nc^wca.stlc-on-Tyiio. 
Eng. I'at. 140.278. (Appls. 13,597, 25.5.19, and 
17,78.5, 16.7.19.) 

Zinc, arsoiiie, antimony, and other volatile im- 
purities are remov('d from lead by treating the 
molten nudal with sodium or with phosphorus, mer- 
cury, and potassium, or each separatedy, and then 
heating the mixture to rccliK'ss or blcmiiig air or 
steam, or both, through it. An alloy ol 99 parts of 
lead with one part of tho purifying agent is pre- 
ferably prepared and Hum one part of one or more 
of these alloys is adclcMl to fifty iiarts of the lead to 
Ik' treated. — A. R. P. 

Solder for metals, pariicularln aluminium. R. 
Iver.seii, Christiania. U.8. Pat. 1,3.32,899, 

9.3.20. Appl., 27,10.19. 

The .solder is composed of tin, zinc, copper, alu- 
minium, and manganese. T, H. Bu. 

i .Muminium ; Soldering substance for with pro- 

I cess for obtaining if. A. 31. Ayala, Madrid. 

! U.S. Pat. ],3;i3,237, 9.3.20. Appl., 8.3.19. 
j A solder for aluininiuni, having a fusion point 
I varying from 180” to 250” C., is compo.sc'd of 37- 
j 43 ; of zinc, 37 42 of tin, and 17 — 24 ,,' of lead. 

I - T. H. Bu. 

I Ores; Process of conccnf rat ing — J. T. Terry, 

jiin,. Assignor t«) 3'erry 3lining and Metallurgical 
Corp., Salt Lake Citv;iHah. U.S. Pat. 1,334,420, 

23.3.20. Appl., 16.1.19. 

The j)owdere<I ore is treated in water eotilaining a 
i metal-ammonia salt, and the concentrate is re- 
covered by flotation. - JL N. 

Copper; Method and apparatus for precipitating 

from hot solutions. F. Laist, Anaconda, 

Mont. U.S. Pat. I,;i33, 985, 16.3.20. Appl., 8.9.19. 
A cori’EK-nKAmNc; maUmial is leached with an acid 
solution, and the; cop[)er-ri(h .solution is iiiipreg- 
nated with sulphur dioxide and heated to precipi- 
tate tho copper. Tho steam is used to preheat 
another quantity of solution. — T, H. Bu. 

Sulphidation and flotation of minerals. J. W. 
Thompson, Sufierior, Ariz., and J. T. Terry, jiin., 
Salt Lake City, Utah, Assignors to Metals Re- 
covery Co., New York. U.S. Pat. 1,334,720, 
2:L3.^). Appl., 16.11.16. 

SuLi’iiiDATioN of ores preparatory to flotation is 
carried out in an n])paratus consisting of a 
number of centrifugal pumps, means for feeding 
the ore pulp to tho first of tho pumps, and means 
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for supplying hydrogen sulphide the 

pum^ io &at it is intimately mixed wi^ t^ pulp. 

Sulphidation and flotation of ores. J. W. Thomp- 

S,"' B'fek "‘iitTi' “wS.'te' 

Appl., 16.11.16* 1 

Oxidised ores which have been svilphidi^ by the | 
action of a soluble sulphide are subjected to a pro- ; 
liminary aeration treatment before fli^iom ^ j 

Concentrating oxidised ores by sulphidation and ; 
dotation Concenirattnij oxidued ores by flota- 
tion j M. Callow and J. T. Terry, jun., 
Lit Lake City, Utah, and J W Thompson, 
SuDerior Ariz., Assignors to Metals Recovery 
C^New York. U.S. Pats, (a) 1,334,733 and (n) 
U34,734, 23.3.20. Appl., 16.11.16 and 26.11.16. 
The oro pulp is subjected to (a) a combined sul- 
phidising and frothing agent treatment, or (b) a 
preliminary treatment with a frothing agent, lOl- 
lowed by sulphidation, and the resulting sul- 
phidised pulp is subjected to a froth-flotation pro- 
cess. — J. W. D. 


A. Jones, 1^)3 Angele.s, 
Smelting Furnace Co., 
Pat. 1,334,459, 2:1.3.20. 


Furnace^ Smelting . 

Cal., Assignor to U.S. 

Belleville, 111. U.S. 

Appl., 28.6.17. 

The furnace consists of a cylindrical body with re- 
movable conical ends, both the furna<5e and the ends 
being lined with refractory material. The inner 
part of each end carries a supporting track for 
rotating the furnace, and the outer part is pro- 
vided with a central opening. — J. W. D. 


Boasting of ores or concentrates. U. 0. Tainton, 
Martinez, Cal., U.S. A. Eng. Pat, 140,943, 

13.6.19. (Appl. 14,989/19.) 

See U.S. Pat. 1,310,466 of 1919; J., 1919, 643 a. 

Boasting furnace. F. Fouarge, Swansea. U.S. 
Pat. 1,335,490, 30.3.20. Appl., 24.4.17. Re- 
newed 4.2.20. 

See Eng. Pat. 102,696 of 1916; J., 1917, 142. 

Electric blast-furnace . J. Bibby and J. O. Boving, 
Assignors to Electro-Metals, Ud., Ixindon. U.S. 
Pat. 1,336,017, 6.4.20. Appl., 16.1.19. 

See Eng. Pat. i:i2,616 of 1918; J., 1919, 867 a.. 

Zinc solutions; Purification of H. L. 

Sulman and S. Field, Assignors to The Metals 
Extraction Corporation, Ltd., London, U.S. Pat. 
1,336,386, 6.4.20. Appl., 12.6.19. 

See Eng. Pat. 138,948 of 1918; preceding. 


XI.-ELECTR0-CHEMISTRY. 

Electric furnaces; Step induction regulator for 

. B. Short. Trans. Amer. Electrochem. 

S(x\,* 1920, a5— 42. [Advance copy.] 

A DETAiT.ED description is given of an electrical con- 
trol equipment recently designed for twenty electric 
furnacee in Norw'ay, consisting of a combination 
induction-type regulator, a selector switch, a 
transfer switch, a series transformer, and a suitable 
panel for meters and switches. — B. N. 

Electrolysis of alkaU sidts. Van Laer. SeeWll. 


Boasted ores containing copper, zinc, stiver, etc. 
[c.(/. chloridised pyrites cindersi; Process for 

teaching . W. Braumuller, Duisburg. Ger. 

Pat 309.161, 2.5.16. Addition to 307,648 (this 
J., 1919, 910 a). 

The hot roasted mass is made into a pulp with a 
little of the leaching liquid, and run into movable 
vessels (trucks or vats), from which it is transferred 
as required to the leaching tanks. By this mea,ns 
loss of material is avoided and the distributing de- 
vice * an he either di8pen.3ed with or replaced by a 
giinpie cone. — A. R. P. 

Pyrites cinder; Process and kiln for chloridising- 

roastlng of . J. Simon, Frankfort. Ger. 

Pat. 317,601, 3.8.17. 

Pyrites cinder is mixed with salt and 0—2% of 
coke breeze and fed into an air-tight shaft-kiln, and 
air is blown through it in an upward direction. 
Tho kiln may have tiyo grates, one of which rotates 
so as to ensure continuous removal of the roast^ 
product and thus increixse the output of soluble 
copper with a iniiiiniuin quantity of salt. A. B. 8. 

Manganiferous slags and ores; Process for working 

yp by xjo^t chlorination. Farbenfabr. vorm. 

F Bayer und Co., Leverkusen. Ger. Pat. 
,309,278, 30.9.17. 

Manganese ores or slags are heated at a high tem- 
peratiiri' under pressure with a solution of ferrous 
chloride {e.g. spent pickling liquor). The man- 
ganeso dissolves as chloride, while iron is precipi- 
tated (compare Ger. Pat. 307,174; this J., 1919, 
961 a).— A. R. P. 

Electric arc welding, cutting and r^inng losing 
alternating current]. 0. J. 

Orange, N.J., U.S.A. Eng. Pat. 

14.1i!i 1 (Appi. 18,689/18.) Int. Oonv., 80.4.18. 


Ferrates. Griibc and Ginelin. See VIT. 

Patents. 

Primary galvanic batteries with unalterable electro- 
lute E. W. Jungner, Kneippbaden, Sweden. 
eL‘ Pat. 118,843, 30.8.18. (Appl. 14,106/18.) 
Int. Conv., 4.9.17. 

An ehH'tropositive porous carbon elwtro<le having 
one enrfaeo exposed to the air, and a eubstanoey 
capable of fiicilitating depolarisation by tho oxygen 
of the air, deposited on this surface, is floated 
the electrolyte, so that, the air-depolarising su^ 
stance is only partly soaked by the liquid. Tne^ 
eU'ctrodo may be made in the form of a frame con« 
taining pieces of electrically conducting oarbon,. 
with plates or ribs pressed against the carbon piecea 
hv springs serving as terminals for the electrode. 
An oxide of a metal (Cu, Ag, Mn, Hg) may be used 
as the depolarising substance. The cell may be 
covered by a porous cover, admitting air to the air« 
depolarising substance, but preventing or delaying 
evaporation from tho electrolyte. The electro- 
negative electrode may be composed of zinc, iron, 
tin, lead, or aluminium in an electrolyte of a sodium 
or potassium salt, or iron, tin, or lead in an 
aninionium salt electrolyte, the latter al o contain- 
ing not more than 10% of an alkali metal or 
ammonium hydroxide or carbonate. The metal 
combine.s with the acid radical of tho electrolyte, 
whilst a soluWe alkali hydroxide is also formed, 
winch transforms the electronegative metal into an 
insoiuble hydroxide, regenerating the original 
electrolyte. 'The metallic electrode consist of 
a horizontal grate with vertical parallel bars m ribs 
connected together, the limbs being of different 
len^h, and with an extension outside tho cell tor 
manually imparting a shaking motion to the 
electrode so as to remove tho deposited metallic 
hydroxide.— B. N. 
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Moulded articles linsulators, resistance blocks, 

etc.]; Manufacture, of . The British Weat- 

inghouso Electric and Manufacturing Co., Ltd., 
London. From Wcatingliouso Elixdric and 
Manufacturing Co., East Pittsburg, Pa., U.S.A. 
Eng. Pat. 124, ()69, 10.9.18. (.Xppl. 14,722/18.) 

Dry hydraulic cement is mixi'd with a dry fusible 
impregnating mat<Mial, .mich as resin or pilch, pre- 
ferably coiiiiuironc or indene-resin, with or without | 
addition of asbestos and barytes or other inert filler ; j 
the mixture is w’etted, moulded, allowisl to set, and i 
then heated to fuse the impregnating material. ! 

Electro-osmotic 2 )rocess for removithj water from j 
materials. Eb'ktro-Osmose A.-(J. tCraf Schwerin i 
Oes.), Berlin. Eng. Pat. 135,817, 25.0.18. | 

(Appl. 10,455/18.) lilt. Conv., 20.10.17. j 

Watf.u is removed elect ro-osmotically from vegc- I 
table, animal, or mineral substances hy first treat- | 
ing the material, which is to be dried, with the | 
water-containing ele< trolYte flowing away from i 
material under ebH'tro-osmotu- treatment; or tho 
material may be brouglit to the ovsmotic apparatus 
in the form of a tliin magma, by washing it from its | 
natural IxmI by a jet of water obtained from tlie > 
liquid flowing away from material under electro- | 
osmotic treatment.- B. N. i 


Displacemeut of Hnaids iih nmieriids {c.ij., nitro- '■ 
cellulose] Inj (jfher litpiids. hij the aid of electro- 
osmosis; Eroeess for . Elektro-Osmose A.-C. 

(Graf Scliweriii (b's.), Berlin. Ger. Pats. , 
(a) 305,512, 18.3.17. (ii) 307, 70l, 0.0.17, and U) 
307,702, 21.0.17. 

(a) Thk material to be tn'.ced is .subjiTtiHl to tlio ; 
action of the ebxtric current Indwemi electrodes, ; 
the displacing liquid being introduced at one elt.'c- ! 
trode and the displaced liquid removed at the other, : 
Tho material is separated from the ehxtrodes by . 
diaphragms, 'the proce.ss is accelerated by tho use , 
of electrolytes, viz., by lho.se containing OH-ions if ^ 
the liquid moves towards the catliode and by those , 
containing H-ions if it moves towards the anode, ' 
In displacing water from nitriKelluloso by akohol, j 
for example, alcohol is fed in at the anode, and the , 
displaced watiw colkvts at the cathode, both elec- ; 
trodes being perforated. The cellulose bodies tor ■ 
■which the process is particularly suitable, are, for : 
electro-osmotic purposes, almost without exception , 
ekx'tro-negative, so that (he piax'e.ss is favourably 
influenced by the addition of a small quantity of 
ammonia, caustic soda, et<‘. (b) The displacing 

liquid is introduced and the displaced liquid re- 
moved at place.s corresponding to the specific 
gravities of the respective liquids. For example, ! 
the displaced fluid i.s drawn off at tho lowest point : 
if its specific gravity is greater, and at tho highest 
point if its specific gravity is lower, than that of 
the displacing fluid. (c) The displaxdng fluid is 
cooled 1^‘fore use, enabling stronger currents to be 
employed without the risk of attaining dangerous 
temperatures. — J. 8, G, T. 

Electro-osmotic dehydration of animal, ve.ijetahle, 

and mineral substances; Vrocess for . 

Elektro-Osmose A.-(i. ((iraf Schwerin Ges.), 
Berlin. Ger. Pat. 316,444, 14. 2. 1^. 

A MOVING electrode is employed which serves also 
as a conveyor for the material to he treated. The 
electrode may be in the form of an endless hand, 1 
which is periodically dispiiuaxl relatively to the ' 
other (8tationary)electrode, for the purpose of filling 
tho dehydration space, and relatively to a sc'raiier 
or to the material itself for purposes of emptying. 
Tho band electrode is also provided with a suitable 
cut-out for purposes of emptying. — ^,1. S. G, T. 


Electro-osmotic dehydration apparatus; Process for 

feeding material to he treated in . Elektro- 

Osmose A.-G. (Graf Schwerin Ges.), Berlin. Ger. 
Pat. 316,494, 21.10.17. 

Thk material to he tn'ated is fed along thoM 
ekK'trode.s at which liquid is removed, trie feed 
opening Inung placed adjacent to this electrode, or 
tho <hannels for feeding the material passing 
through tho eUx-trodes. The fresh material thus 
meets a very fluid nia.ss of material, which opposes 
very little resistance to its passage, and the layer 
of dehydrated material is not disiiirlKHl. 

--J. S. G. T. 

Elect ro-o,WH>tic dehydration ni^jHiratus. Elcktro- 
O.smose A.-G. (Graf Schwerin Ges.), Berlin. Ger. 
Pat. 310,405, 21.10.17. 

Distanck pitx’cs in the form of pegs, frames, etc., 
and insulated from one of tho ehetrodes, are dis- 
posed between the electrodes. 'I'lie channels for 
conveying the material to be treaUid may serve also 
as distaii<a>i pitnies, being for this purposti mechani- 
cally attached to the ele<?trode at which tho dried 
material is separated. — d. S. G. T. 

Electro-osmotic dehydration of vegeiahle, animal 

and mineral materials : .{pparaius for . 

Filektro-Osnio.se A.-G. (Graf Schwerin Ges.), 
Berlin. Ger. Pat. 316,496, 21.10.17. 

Thk material to be treati'd is suhji'cted to troainu'iit 
in a so-called cliamlier-press, the plates of which are 
employed as clectrtKles, one or both of those being 
uf a pi'rmeahle nature. The frniiU'S are provided 
witli elianiiels covt-n'd with filter-cloth or wire 
gauze and conmH.'ted to an outlet channel. 

-J. S. G. T. 

Eleclroiles for cleetro-i/smotic purposes; Double 

. Elektro-Osmose A.-G. (Graf Schwerin 

G(‘s.), Berlin, Ger. Pat. 316,593, 21.10.17. 

A cRii) of cornigatisl she<‘b iron is eovennl on both 
sides with a thin removable layiT of wire gauze. 
Alternatively, two perforat'd nu'tal shei'ts may he 
coniiocU'd hy holts or the like and covered on both 
sides witli wire gauze.- .). S. G. T. 

Eleetrodcs for electric furnaces. Det Norske Aktie- 
selskab for Elektrokem. Ind. Norsk Industri- 
Hvpotekhaiik, Christiania. Eng. Pat. 137,811, 
8.9.19. (Appl. 22,068/19.) Int. Conv., 17.1.19. 
An electrode consisting of a metallic (;asing filled 
with a carbonaceous mass (see Eng.Pats. 1 16,K53 and 
119,011H; this J., 1918 , 429 a, 661 a) is heated to a 
comparatively low temperature, preferably in the 
furnace in which it is to he used, part of the heat 
being generated by current pass<‘d into the mass 
through the metal casing. Internal ribs, with or 
without jirojections on the casing, ensure good 
electrical contact between the internal mass and 
the casing, and the latter is provide^l also with 
holes through which the gases, evolved during the 
baking, escape;. The casing is made in sections, so 
that as the lower part is consumed a fresh section 
may lie added to tlie top containing the stamped 
electriKle inass. — B. N. 

Electrode. K. Tornlicrg, Lynn, Mass., Assignor to 
General Electric Co. U.S. Pat. 1,334,820, 23.3.20. 
Appl., 28.8.18. 

Thk electnxlc comprises a metal tube, a film of 
water-glass on the inner surface thereof, a filling 
of magnetite mixture in the tube, and a seal on the 
top of the filling consisting of a solidified button of 
j plastic material haying about 0’5% of anhydrous 
j potassium fluoride incorporated in it. — B. N. 
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Carbon ehctrodes; Production of a strong protec- 
tive coaling for . Ges. fiir Teerverwertung- 

in. b. H., Duisberg-Meiderich. G«r. Pat. 316,450, 
6.il*17. 

A COATING which docs not flake off at the tempera- 
ture of the electric furnace is produced by treating 
the electrodes after baking, and while hot, with a 
mixture of metallic oxides and water-glass or like 
substance. — J. S. 0. T. 

Electric furnaces. E. Fenton, Loughborough. Eng. 

Pat. 139,843, 21.6.19. (Appl. 21,8:11/18.) 

A VEIITICAL electric furnace comprises a stationary 
base and a body portion adapted to be rotated rela- 
tively to the base, the latter being provided with 
a discharge opening through which the material is 
uniformly fed downwards by rotation of the upper 
portion. The upper and lower portions are separ- 
akxi by a water-s^^al into which flows water pro- ! 
jectc<l on to the furnace for cooling purposes; the j 
overflow passes over the outer surface of the biiso ; 
of the furnace. To ensure uniform clearance at 
the adjacent extremities of the upper and base ; 
portions of the furnace, a circular lining consist- j 
ing of detachable segmental plates is provided. ; 

— B. N. 

FAectric furnace. P. do Miles, New York. U.S. ; 
Pats, (a) 1,317,863 and (u) 1,317,864, 7.10.19. 
Appl., 25.1.18. 

(a) A ciirciHLK of electrically resistant material is 
support'd by a number of spaced elcctrwles, which 
in turn are supported by arms, and mean.s are pro- 
vided for exerting pressure on the electrode.s to 
< ausc them to make goo<l contact with the cnicible. 
<n) An elwtrical resistance rcxl ext<!nd.H through a 
hollow casing and is engaged by spacod electrode 
terminals, and means, insulated from the electrode's, 
are provided for exi'rting pressure on the electrodes 
to ensuri' gocal contai.'t with the resi.stance rod. 

Electric furnace. W. K. Booth, Assignor to Tho 
Booth Flectric Furnace Co., Chicago, 111. U.S. ' 
Pat. 1,. 332, 795, 2.3.20. Appl., 3.2.19. 

The furnari' biKly, with contact members mounted 
on it, i.s support'd so that it can t »rn on an axis, 
adjustable electrode clamps being supported on tin' 
ends of tho furiiac<i body and »'ngaging the elec- 
trode ext('nding through tlio ends. The contact 
membe r-; are connected with the clamps by flexible 
eomluctnrs supplying current through a second set 
of contact nn'inbers engaging the first-naimxl 
contacts.- 11. N. 

FAectric furnace and inefhod of operation. L. C. H. 
Groeger, Chicago, 111. U.S.- Pat. 1,333,914, 

J6.3.20. Appl., 5.4.19. 

The heating chainlM'r of the furnace is provided 
with Ji hearth termiiiid and a number of co-acting 
side el(M‘trodes which extend towards eacli other 
from the sidt's, and are .so disposed above the bath 
<»s to enable an arc to bo established directly iKdween 
tlnor inner ends. The electrodes may bo tilted, | 
and an arc may lx> e.stablishod directly between ' 
the eksdrcHles, or Ix'twwn the olwtrodes and the 
bath, with the circuit eomplete<l through the hearth I 
terminal.— B. N. , 

Electric furnace. M. H. Trembour, Watervliet, i 
N.Y., Assignor to Ludlum Electric Furnace 
^rp., Albany, N.V. U.S. Pat. 1,33;3,95(), 16.3.20 i 
Appl., 24.3.16. 

The furnace is ])royided with a melting hearth, 
ovoid in plan, and with a dished bottom constricted 
^wards the opposite ends of its major axis, where 
doors are placed for charging and discharging. A 
removable low arched roof, similar to the hearth 
in shape, is provided with arches at the opposite 


ends of its major axis, thus completing tho door 
openings. Vertically-adjustablo electrodes, pass- 
ing through the roof, are arranged along the major 
axis of the furnace. — B. N. 

[Electric] furnace for endothermic gas reactions 
[e.g.j oxidation of nitrogen]. Elektrochem. 

I Werke, G.m.b.H., Berlin. (h*r. Pat. 316,349, 

; 24.3.17. Addition to 268,410. 

{ The gases, after passing through the hot zone l)c- 
' tween the electrodes, are eonveyed through a long, 
i wab'T-cooh'd tube construct'd of a thin material 
j which is a good conductor of heat and of such a 
! diameter that the velocity of the gases through tho 
' tube is several hundred metres per second. The 
temperature is reduced almo.st iustantanwusly by 
about 1000^ C., and a nitric oxidt; c-oncentration 
of 2*5% is attained. — L, A. C. 

Eleef rochemical reactions in gases and vapour by 
means of the alternating discharge; Process and 

n 2 )paratus for effecting , II. Spiel, Vienna. 

Ger. Pat. 317,502, 19.7.18. Int. Conv., 19.7.17. 
An absorbing liquid functions as one or other of tho 
eleetrcKles or as an auxiliary electrode. The are is 
struck Ix'tween a liipiid surface and a tubular elec- 
tiMxle through which a brisk stream of drops flows. 
Fleclrolytic decomposition of the absorbing liquid 
is preveiiUMl by emi)loying current of frequency 
abov(^ 500 per sec. In this manner air may be 
converted into an aipieous solution of nitric acid, 
In similar manner, by discharge of oxygen in the 
presence of organic or inorganic liquids, oxidation 
pnxx'sses may ht‘ effocted, and hydrogenation and 
chlorination similarly in presence of hydrogen and 
chlorine rcsjieetivoly. Organic substances may bo 
synthesi.scd by the discharge of carbonaceous gases 
or vapours over water and other liquids. 

~J. B. G. T. 

Elect rol y tic cell. U. C. Tainton, Johannesburg, 
Transvaal. U.S. Pat. 1,334,419, 23.3.20. Appl., 

5.11.18. 

The cell comprises a casing (‘onsisting of a number 
of ring sections secured togethi'r, with a fixed elcc- 
trcxle, provided with a central opening, secured in 
the interior of each alternate casing. A shaft, ex- 
tending through the casing, is journaled in and 
insulated from the head memtx'rs, and electrodes 
are secured on the shaft at points intermediate 
of the fixed ele(;tr(xles. A rotary motion is given 
to the shaft and eUx trodes carried by it. Means 
are provided for passing an electrolyte from one 
end of the casing to the other. Each fix<Hl electrode 
is enclosed in, but spaced from, a fabric covering, 
forming a chamber about each fixed electnxle for 
the retvption of an electrolyte, and preventing the 
» ircnlating electrolyte from mixing with the one 
about the fixed electrodes and from coming in con- 
tact with the latter.— B. N. 

[Electrolytic] oxygen and hydrogen generator. G. 
Miller, lx)s Angeles, Cal. U.S. Pat. 1,:134,668, 
23.3.20. Appl., 17.0.19. 

A CELE menilK'r, open at one end and closed at the 
other, made of noii-metallie, non-conducting, non- 
ahsorbent material and having a transverse par- 
tition, is mounted in a receptacle t'ontaining an 
electrolyte with the open end downwards, tho trans- 
verst' partition being spaced slightly above the floor 
of the container, and eleetrodos are mounled within 
tho chambers with a gas conduit leading f^om each 
of them. — B. N. 

Electro-osmot icall y removing liquids frommaterials; 

Apparatus for . Elektrti-G.sraose A.-G. (Graf 

Schwerin Gea.), Berlin. Eng. Pat. 135,818, 

25.6.18. (Appl. 10,457/18.) Int. Conv., 20.10.17. 

Skk Ger. Pat. 316,495 of 1917 ; preceding. 

r— 3 
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Electrolytic cell. J. Harris, Lakewood, Ohio, U.S.A. 
Eng. Pat. 140,563, 21.2.19. (Appl. 4382/19.) 

See U.S. Pat. 1,297,167 of 1919; J., 1919, 425 a. 

Electrolytic cell. H. C. Jenkins, London. TJ.S. 

Pat. 1,335,338, 30.3.20. Appl., 3.9.19. 

See Eng. Pat. 132,661 of 1918; J., 1919, 829 a. 

Electric furnace. C. W. Speirs, Assignor to 
Morgan Cniciblo Co., London. U.S. Pat. 

1,335,079, 30.3.20. Appl., 10.6.19. 

See Eng. Pat. 129,760 of 1918; J., 1919, 686 a. 

Electrical treatment of gases. U.S. Pats. 1,333,790 
and 1,334,231. See I. 

Electrical purification of gases. Gor. Pats. 316,498. 
318,432, and 318,772. See I. 

Electrical filter. U.S. Pat. 1,334,160. See I. 

Electrical heater. Ger. Pat. 317,302. See I. 

Copper sulphate and hydrogen. Ger. Pat. 317,691. 
See VII. 

Pencil drawings. Ger. Pat. 317,444. See XIII. 

Alcohol and ethyl acetate. Eng. Pat. 140,115. 
See XX. 

Succinyldiacetic acid esters. Ger. Pat. 300,672. 
See XX. 


XII.-FATS; OILS; WAXES. 

Oils and fats; Purification of , B. Lach. ' 

Gel u. Fettind., 1919, I, 363—364, 389—391, 
414—116. Chem. Zentr., 1920, 91, H., 251. 
Vahious fats and oils can bo puriiied by treatment 
with nascent hydrogen (zinc and acid). A white 
product may thus be^ obtained from dirty tallow 
and the method gives good results with distilletl , 
olein. Rancid fats may l>e rendered lit for use by 
boiling them with live steam, and treating them 
while boiling with 1 to 2 / of alum, which is added, I 
little by little, a.s a concentrated solution. The fat , 
is neutralised etc. after an hour. The method is , 
applicable to bone fat, margarine, otc.“ C. A. M. j 

Soap; Analysis of . AVet>er. Seifens.-Zeit., 

1919, 46, 6,52. Chem.-Eeit., 1920, 44, Rep., 98. j 
For factory control water in soap is best deter- ^ 
mined by Fahrion’s method (J., 1910, 1065) when ' 
carbonaU'S are absent, but for the analysis of tilled j 
soaps, lubricating soaps, and soap powder distilla- | 
tion with^xylene gives the l>e8t results. Free alkali i 
is deternuned by Davidsohn’s method, a solution of | 
the soap in 61U 70/ alcohol being treated wdth ; 
barium chloride, and then titrated with standard , 
acid without filtering. .Mkali carbonate is deter- i 
mined by dirret titration of a 50% alcoholic solution ; 
of the soap, and deducting the amount of acid i 
neutralised by the Ircf alkali. In determining the ' 
fatty acids by extract ioii with ether, the ethereal 
solution is left for 12 h<mrs over d^^hydrated sodium 
sulphate, and then filtered, and the residual sodium ' 
sulphate washed with <;ther. In the ca.se of soap.s | 
containing coconut or palin-kennel oils, Gold- ! 
Schmidt’s method is used. AfU-r evaporation of the 
ether, 2 to 3 grms. of the fatty iicids is titrated i 
with N fji alconolic alkali solution, and the result 
calculate on 1 grm. of fatty aeid.s. Four grms. of i 
tho soap is then dissolved in sodium silicate solu- | 
tion, and treated with hydrochloric acid, the fatty ; 
acids extracted with ether, the ethereal solution j 
washed with sodium chloride solution and evapor- * 
ated, and the residue dissolved in about 55 cx. of 
neutral alcohol and treated as described.— C. A. M. 


Myricyl alcohol; Brodie^s . A. Gaacard. 

Comptes rend., 1920, 170, 886 — 888. 

By careful analysis of tho corresponding iodide and 
comparison of tho alcohol, iodide, and corresponding 
saturated hydrocarbon with known adjacent meiu- 
! hers in the same series, it is shown that the myricyl 
! alcohol obtained from beeswax has the formula 
(67. J. C. 8., June.)— W. G. 

Patents. 

Fats, oils, and waxes and their acids' Process for 

deodorising . Vereinigte Chem. Werke A.-G., 

and K. Liidocke, Charlottcnburg. Ger. Pat. 

I 317,448, 22.1.18. 

Fats or the like, after hydrolysis of the neutral 
constituents, are treated with chlorine, and the pro- 
ducts are hydrolysed by heating in tlio absence of 
water with tho addition of substances capable of 
absorbing liydrcchlorio .acid. The product is dis- 
■ tilled witli superheated steam under reduced pres- 
: sure, yielding a fat free from odour and suitable 
j for use in soap manufacture. — L. A. C. 

Lipase; Manufacture c>f jjreparatwns containing 

. R. AViilstiitter, Munich. Ger. Pat. 317,503, 

25.9.18. Addition to 310,504 (J., 1920, 306 a). 
Lipase is absorbed from emulsions or suspensions by 
largo reed-shaped granules of pumice stone, wood 
or animal charcoal, diatomito, or tho like. — L. A. C. 

Liquids or solutions insoluble in water; Process for 

dissolving or emulsifying . Chem. Fab. 

Flbrsheiin, Dr. H. Noerdlinger, Flursheim. Ger. 
Pat. 314,017, 19.12.15. 

ScLPiioNATEj) compounds prepared according to 
Ger. Pat. (J., 1920, 164 a) are employed for emulsi- 
fying or ri'iidering miscible witli w ater liquids which 
in themselves are immiscible therewith. Mineral 
or fatty oils mixed with the sulphonated compounds 
can be used as drilling oils or lubricants. Disin- 
fectant liquids are made with mixtures of these 
<onipoundH with phenols or tar oils; laundry or fat- 
removing liquids by combining them with hydro- 
carbons of tne aromatic series or with ehloro de- 
rivatives of aliphatic or aromatic hydrocarbons; 
and with various other substances, mixtures useful 
in the textile, dyeing, and leather industries are 
prepared. — J. F. B. 

Tar soap; Manufacture of . \V. Schmidt, 

Elberfeld, and Vj. Hcusat, Darmstadt. Ger. Pat. 
316,258, 15.3.18. 

Wood-, lignite-, or coal-tar is extracted with water 
to dissolve volatile organic acids, and is then saponi- 
fied to prepare u tar soap. The aqueous extract in 
evaporated to remove the volatile acids, and tho 
dissolved tar, which separates as a syrupy liquid, 
may also lie saponified. — L. A. C. 

Washing and cleaning; Process for — — . K. 

Horkenbach, Duisberg. Ger. Pat. 317,402, 13.9. 17. 
A I)Etf.R(;k.nt is used containing .sodium carbonate 
or a mixture of sodium carbonate and water-glass, 
together with 1 to 5% of a dried extract from peat 
or humic coal. The extract is prepared by treating 
the peat or humic coal with wmter or an alkaline or 
acid solution, either at the usual or high temjiera- 
tures, and under either normal or rcdmxnl jircssure, 
separating insoluhlo matter, and evaporating tho 
colloidal solution obtained. — L. A. C. 

(Uitalysts. U.S. Pat. l,aT5,16l. *S’C6 I. 

Fatty acids from wood tar, etc. Ger. Pat. 816,417. 
See III. 

Linseed oU substitute. Ger. Pat. 817,731, iSfee 
XIII. 
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XIIL-PAINTS ; PIGMENTS ; VABNISHES; 
BESINS. 

Carbon black: its properties and uses, G. St. J. 

Porrott and R. Thiesson. J. Ind. Eng. Chom., 

1920, 12; 324—33]. 

Most of the carbon black now manufactured in the 
United States is made by the “channel” system, 
in which the black from natural gas is deposited 
upon the smooth under-surface of steel channels by 
means of burners 3 to 4 in. below them. The Gun- 
nels are arranged in tables of eight, and are given 
a slow reciprocating motion whereby the deposited 
black is scraped from thorn into hoppers. The qual- 
ity of the product varies with the amount of air, 
the speed of scraping, and the pressure of the gas. 
In accordance with the conclusions of Rone and his 
co-workers {J., 1915, 786), gases rich in ethane and 
higher homologues give greater yields of carbon by 
this method. The temperature of the channels is 
maintained at about 300" G. At the present time 
only relatively small quantities of lampblack are 
used for printers’ ink, and then only in admixture 
with carbon black. Carbon black is used in rubber 
mixings and in the paint trade; its sp. gr. is TB 
and it has a greater tinting and covering capacity 
than any other black. Testing methods: The tint- 
ing strength and colour are estimated by compari- 
son with a standard black, the former with a mix- 
ture of the black and zinc oxide and the latter with 
the black itself, in both cases mixed with oil. 
C3iemical tests include those for moisture, ash, and 
acetone extract. An acetone extract exceeding O'l % 
indicates adulteration with a poorly calcined lamp- 
blac'k. A Hiunplc containing more than 0‘2% ash is 
probably adulti'rated with mineral black or char- 
<'oal. Most blacks for ink contain 2 — 4% moisture, 
though ceitain kinds may contain up to 7%. Some 
blacks w'ill absorb as much as 15% of their weight 
of moisture. Specifications are suggested for print- 
ing ink, rubber, and paint. Tlio uso of the torsion 
viscosinicter will indicate the behaviour of a black 
in practice. When equal weight of blacks with the 
same amount of raw linseed oil are tested by means 
of MacMKliael’s apparatus (J., 1915, 1226), the 
lowest readings are given by those kinds valued by 
ink makers for their “ length.” Chemical analysis: 
Carbon blacks contain 85 95% amorphous 
carb n, I — 7 water, U’5 — 0*8% hydrogen, and 
2 — 8, oxygen (partly as CO and CO^, partly 
as fixed oxygen). A black yielding a “long” 
ink is usually low in carbon and high in volatile 
matter and oxygen, whilst “shorter” blacks 
show the reverse, ’rypical analyses are given. As 
a rule, “long” blacks are more hygroscopic than 
“ short ” blacks. I’liey may also be distinguished 
microscopically in freshly-prepared mixtures with 
th'eir litnographic varnish, “ short ” blanks gradu- 
ally agglomerating into groups of 20 to 100 
particles, whereas the particles of “ long ” blacks 
remain <-ompletely dispersed after several hours. 
— C. A. M. 

Finger-prints. IMitchell. See XXJJI. 

Patents. 

]] J\ite [aniimony oxide] pigment; Manufacture of 

. A. L. Rarlx', Asnieres, Franco. Eng. Pat. 

140,301, 24.7.19. (Appl. 18,392/19.) 

Antimonv oxide obtained by roasting the sulphide 
is separated and introduced as an aqueous suspen- 
sion into a vat fitted with agitators. An alkaline 
solution, [ireferably lime, is then added, the mix- 
ture well agitated, and a current of oxygen or 
compressed air forced in by means of a pipe fitted to 
the lower part of the vat until any sulphite present 
is eliminated .—A. de W. 


Painting and priming compositions; Manufacture 

I of . Flakes A./S., and E. Schou, Copen* 

i hagen. Eng. Pat. 140,147, 4.1.19. (Appl. 290/19.) 

j Paints or priming compositions are prepared by 
I gradually adding oleaginous materials, e.g., drying 
1 oils, varnishes, solutions of waxes or tars, etc., to 
i a thin, ropy, aqueous solution of emulsitying in- 
: gredients, i.e., a thin solution or lino mixture of 
i starch, casein, glue, gums, or Iho like which is 
kept in constant motion, the emulsion being there- 
j after treated by homogenising m.'iehinory so that 
' the particles of the oleaginous material are reduced 
, to a minutely divided state (diam. lO/i or less). 
Further proportions of oil or water, or pigment 
prepared in oil or water, may Ih‘ addtd without 
' destroying the emulsion. — A. de W. 

; Jiesins and turpentine; liccovery of from 

resinous woods. W. H. Sawyer, Auburn, Me. 

I U.8. Pat. 1,334,679, 23.3.20. Appl., 26.2.19. 

Ciiirs of resinous woods are treated so as to break 
down the cellular structure without reducing the 
; fibre length, and extracted with a cold volatile alka- 
i lino solvent, the latter being then separated from 
the wood and the alkali volatilised. — A. de W. 

Resin-emulsions ; Preparation of . Badische 

Anilin- iind 8oda-Fabiik, Ludwigshafen. Ger. 
Pat. 307,123, 23.1.17. 

Ahtikicial resins and resin-like substances such as 
condensation products of formaldehyde with 
aromatic compounds are dissolved in high-hoiling 
organic solvents, and these solutions intimately 
! mixed with soap solutions. The formaldehyde- 
. naphthalene condensation product (Ger. Pat. 
207,743; J,. 1909, 431) gives with nionochloro- 
benzeno and Turkey-red oil, a fmo emulsion of the 
consistency of ointment which is miscible with 
wati^r to a milk-like translucent liquid, but requires 
the addition of gelatin or similar substance to form 
dilute preparations. — B. V. 8. 

Resin soeps; Manufacture of . 0. Braemer, 

Hamburg. Ger. Pat. 317,3-14, 2.3.18. 

Needles or other portions of conifers containing 
; turjKuitino are treaUnl with oxidising agents and 
saponifying agents, such as alkalis, either con- 
I socutively or efmultaneously. The oxidising agent,^ 
sodium peroxide or poroarbonate, sw'ells and 
opens up the plant tissue and promotes the extrac- 
tion of resin. In the treatment of ground fir 
needles the cellulose constituents may bo allowed 
to remain in the soap as ?i liller. The hrowm colour 
of the soap may bo removed by bleaching agents. 

— J. F. B. 

Artificial resin; Maufacture of an — — . C. C. 

Bohler, Dresden, Ger. Pat. 317,267, 19.9.18. 

ANiiYDiioKoiiMALDEnYDEANiLiNE, either alone or 
with the addition of a small peroentago of organic 
or inorganic acids and alkalis, is heated to 100° — 
200° C., and a vulcaniser, such as sulphur chloride, 
i.s added cither during the period of heating or to 
the final product. — L. A. C. 

Linseed oil; Substitute for . Farlienfabr. vorm. 

F. Bayer und Co., Leverkusen. Ger. Pat. 317,731, 
8.5.17. 

\ SUBSTITUTE for liiiseod oil is made from the pro- 
ducts of condensation or polymerisation of aldol, 
acetaldehyde, crotonaldehydo, or other aldehydes, in 
presenoo of alkalis, sodium acetate, etc. The pro- 
ducts yield ehestic, glossy lacquers, especimlly in the 
proRence of driers. — A. B. S. 

Pencil drawings on paper; Fixation and blackening 

of . A. Griinert, Weimar, Ger. Pat. 317,444, 

: 11,5.19. 

I Thk paper is placed between metal plates or rollers 
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and subjected to electrolysis, water being a satis- 
factory electrolyte for the purpose. — W. J. \V. 

Pkistic Ivfino roniposition ; Manufacture of a . 

Gebr. Heyi und Co. A.-G., Charlotteiiburg. Ger. 
Pat. 317,138, 13.11.17. 

A FLASTic luting composition is composed of naph- 
thenic acids and an oxide of a heavy metal, e.r;., 
iron oxide.— L. A. C. 

Becovering solvctifs [from coatings on aeroplane 

jmrts ctc.l; Apjxirntus for use in . E. 1. du 

Pont de NemourH and Co., Assignees of T. Baker, 
Wilmington, Del., C.S.A. Eng. Pat. 123,752, 
20.2.19. (Appl. 4276/19.) Int. Conv., 19.1.18, 

Hydrocarhons. Gor. Pats. 309,281-2. Sec XX. 


XIV.-1ND1A-8UBBER: GUTTA-PERCHA. 

Buhher; Action of certain organic accelerators in 

the vulcanisation of . G. 1). Kratz, A. H. 

Flower, and C. Coolidge. J. Ind. Faig. Cbem., 
1920, 12, 317-324. 

The accc'lerating effect of certain substames siu-h 
as diphenyltliiourea is due to tlieir tendency to 
decompose under tlie vul( anisation conditions into 
simpler substances containing an active nitrogen 
group to which the acceleration is attributable. 
The same accelerating intluence is shown by sub- 
stances containing the same active nitrogen group 
in their primary nucleus, if these are used in 
molecularly e((uival('nt quantities. For example, 
the activity of diphenyltliiourea is practically 
equal to that shown by an amount of aniline cor- 
re.sponding.to the (piantity formed in the decomposi- 
tion of the former. The activity of the parent 
substance is reduced by replacing the b.vdrogen in 
the active nitrogen group by other and larger 
groups. The activity of the nitrogen in certain 
groups is most readily explained on the assumption 
that the valency of tlx* nitrogen is inen'ased from 
the trivalent to the pentavalent condition, with the 
temporary addition of sulphur.-- C. A. M. 

P.MENTS. 

com position for }ise as jtf'or rove ring and 
method of manufavtnving same. W. Sto<-ks, 
Fitzrov, Victoria. Kng. Pat. 121,l'k5, 29.11.18. 
(Appl. 19.763/18.) Tnt. Conv.. 27.10.17. 

Ihihher; Method of redaiminti — — . D. F\ Twiss, 
Assignor to The Dniilop Hubher Co., Birming- 
bam. i:.S.]>at. 1.335.926.0.4.20. Appl., 6.12. IM. 

See Eng. Pat. 122,219 of I91S; .1.. 1919, 152a. 

Colouring ffn-nus material, r..S, Pats. 1,332,974 
and 1,^32,982. c M. 

Piperidine ])iperohihlithioearbamate. Ger. Pat. 
316,009. See XX. 


XV.-LEATHER; BONE; HORN; GLUE. 

Glue jellies; Testing the strength of . W. K. 

Low. J. Ind. Eng. Chein., 1920, 12, 3.5.5—3.56. 

A MOHIFICATIO.V of .Smith's glue teHt<*r eonsi.sts 
essentially of a U-tulm containing mcrmiry t overed 
with a layer of coloured water and provfded with 
an adjustiAIe scale on one limb. Tlie other limb 
is extended at right augle.s and tlien bent down- 
wards and is connected to a rubber prensure bulb, 
w'hil.st a vertical capillary tube extending down- 
wards and toriuinating in an inverted thistle funnel 
covered with a rubber diaphragm, is fused to the 
middle of the extension. Steady pressure is applied 


j to the bulb until the water in the capillary tube is 
I forced downwards from an initial to a final mark, 
I and the height of water in the U-tube in then read 
! on the scale. The glue jelly in a glass vessel is then 
: fixed against the rubber diaphragm by means of a 
movable support, and the force rerpiired to drive 
■ the w’ater l^tween the two points on the capillary 
: tube again measured, tho figure previously found 
I for the rubber diaphragm alone being d^ucted. 

The metliod is sensitive and gives concordant 
i results, whicli enable glues to be graded with com- 
I parative acciiraiy. — C. A. M. 

C'lue; Vetermination of the tensile strength of . 

i G. Hop]). J. Ind. Eng. Chem., 1920, 12, 3.56— 

; 358. 

I The glue is melted, ])oured into moulds of polished 
iron, 12 in. square and i in. deep, and allowed to 
.set. The gliie-sheei is dried on finc-inetslied wire 
I round which tho air can circulaUq and the drying 
; complete<l under pressure while protected from air 
currents. Strips aliont 7 in. long, and with an 
average thickness of 0‘1 in. ami width j)f 0*33 in., 

; are <'Ut from tho slieet, and the tensile strength 
determined by means of a Scliopi)er machine. The 
average t<3nsile strengths of commercial glue used in 
three different factorifNs w'oie respectively 13*24, 
8‘52, and 11*57 lb. per sq, in. — C, A. ISt. 

Patents. 

Condensation products [tanning suhstaiires] from 
antin()hg<{ro.T}ina))hthalencsul])honic acids and 
formaldehyde ; Production of - -. Deutsch- 

Koloniale Gorb- und Farbstoff-Ges. in.b.h., 
Karlsruhe, Gm*. Pat. 315,871, ll.fl.M. Addition 
to Ger. Pat. 313,523 (Eng. Pat. 18,174 of 1913; 
J., 1917, 93). 

CoNDENs.MioN iK'tweeu 2 mols. of a salt of an .amin<j- 
hydroxynaphtlmlcncmono- or di-sulplionio acid and 
ai)<>ut i mol. of formaldehyde in aijueous solution, 
if necessary with the addition of an acid, is effected 
more rapidly and com|)letely if tlu^ mixture is 
lieated to boiling than at ordinary temjM'ratuif't!. 

— L. A. C. 

Pdiihlsifying liquids. Ger. Pat. 311,017. See Xll. 

Karaya (jum compositions. I'.S. Pats. 1,331,356 8. 
Xrr XVIf. 


XVI.-SOILS; FERTILISERS. 

Lime; Artoni of in the suit. J . Ifugbcs. 

Bath and W. and H. Counties Soc., \5)1. 13. 
Reprint. 11 pag<'S. 

GrrcKMMK wa.s mixed w itli four times its weight of 
soil and exposfxl in the air-slried staU' indoors und 
in the moist state outdoors. Two types of soil were 
used <'ontai!iing resjny lively 3*85/^ and 11*97% of 
organic matter and combined water. In both cases 
where tb(> maU>rial was cxpos<‘d in the moist state 
the whole of the lime was carbonated within six 
weeks. With eleven Ifcrcfordsbire soils it was 
found that, in (‘very case, where tlie magncHia was 
in excess of the lime, full crop results (ould not he 
ohtaiiKMl. — W. G. 

Phosphates ; Decomposition of with hisulphate 

[for the production of superphosphate^ B. 
Neumann and K. Klevlein. Z. angew. Chem., 
1920, 33, 71-77. 

When sulphuric acid aliove 47*5° B. (sp. gr, 1*49) 
is saturated with bisulphate, the aeiditv of the 
: solution w diminished, but with weaker acids the 
' hisulphate increases the atudity. Bisulphate can, 
: therefore, only be ueed advantageously with the 
weaker acids. In the preparation of super- 
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phosphate from natural phosphate, the beat yield 
of soluble phoephoric acid, about 92% theory, was 
obtained with acid of 48° B. (sp. gr. 1*498) when 
the theoretical quantity of sulphuric acid was used, 
whilst when ^ of the theoretical quantity of acid 
was used, the yields wore fairly constant at 68% to 
72% with acids varying from :U'3° to 53° B. (sp. 
gr. 1*277 — 1*58). When, however, a mixture of 
of the theoretical quantity of acid and a quantity 
of bisulphate equivalent to the remaining J was 
used, the yield increased with decreasing strength 
of acid, reaching a maximum of 88*6% with acid of 
31*3° B. (sp. gr. 1*277). The use of bmilphato is 
likely to alfwt unfavourably the physical properties 
of the superphosphate, particularly when the 
natural phosphate use<l exmtains a high proportion 
of calcium wirbonabc. — E. H. R. 

Calcium cyanamide; Iuor<janic impurities in crude 

. J. Baumann. Chem.-Zeit., 1920, 44, 

275—276. 

Magnesia in particular, and in lesser degree silica, 
disturbs the working of the ehxjtric furna<!e. 
Sulphur dc<!reases the yield of ammonia obtainable 
from calcium cyanamide by removing nitrogen as 
thiocyanate; it might be profitable to increase the 
sulphur content materially if thiocyanate were 
rot^overed as a by-product. The residue of lost 
nitrogen is found in the autoclave sludge. During 
the oxidation of ammonia to nitric acid silica is 
deposited upon and poisons the platinum catalyst 
if silicon hydride is present (r/. Ger. Pat. 
276,720; J., 1915, 28). —A. K. D. 

Nitrate nilroyen and comuiercial organic nitrogen; 

lielative (ivailability of . Field and cylinder 

experiments. A. W, Blair. J. Tnd. Kng. Chom., 
1920, 20, 262 — 264. (See also Lipman and Blair, 
d., 1918, 521 A.) 

Oylindkh exp('rirnents, extending over 7 years, on 
the relative efficiency of sodium nitrate and drkxl 
blood in loam soil and in mixtures of loam with 
10 — 1007, ol coarse sand, showe<l that the 
superiority of the nitrate wae woU maintained 
until the proportion of sand amounted to about 
707. Only when the proportion of sand was 100% 
did the crop yield (dry substance) Irorn blood cxce<*d 
that from nitrate. In field plot trials extending 
over two 5-year rotations the average yieUI of dry 
substance for the five-year pi'riods was 500 lb. p<‘r 
acre in ire from scxlium and calcium nitraU's than 
from organic nitrogen (dried blood, fish, and tank- 
age). The average nitrogen recovery of all the 
nitrate plots for the 10 years was 37*4% as com- 
jvared with 26*5% for the organic fertiliser plots. 

- J. Jf. B. 

Chloropici in and higher plants. Bertrand. See 
XIXh. 

Patents. 

[tVdcii/i/t] cyanamide; Frocess for granulating . 

B. L. .1, Barbe, Saint Maurice, Fraiic-e. Kng. 
Pat. 140,331, 1.10.19. (Apfil 24,039/19.) Iiit. 
Conv., 21.3.19. 

Goahsely-dividei) crude calcium cyanamide is ri*- 
duced in a crusher to pieces of the size of an egg, 
then froe<l from carbide by treatment with wat^r. 
and the jiieces roduc'.'<l to gntnules of the reipiireci 
size by means of d ishing stamps, the formation of 
IKiwder being avoided us far as possible. The 
granules are eoatod with powdered calcium 
cyanamide in a suitable machine and finally passed 
through sieves. — W. J W. 

lioUing and drying organic matter ^ more parti- 
cularly slaughterhouse waste; Process for . 

K. Niesaen, Munich. Ger. Pat. 317,818, 7.2.15. 

The material is heated in a closed vessel surrounded 
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by a steam jacket. After vapours have ceased to be 
evolved from the material, steam is shut off from 
the jacket and turned on to a second jacket sur- 
rounding the first. Simultaneously fresh air is 
passed through a jacket surrounding the outer 
steam jacket iiiUi the inner vessel, the necessary 
cocks etc. h<*iug all npiirojiriaU'ly turned by one 
operation, to effect the desired flow of st(‘am and 

• 1 cj a m 


XVII.-SUGARS; STARCHES; GUMS. 

' Calcium salts; Jtemoval of from carbonated 

[beet sugar] juices. V. 8tanek. Z. Zuckerind. 
Czeehoslov., 1919, 44, 45—47, 53—58. 

. Caiuionatation alone is incapable of removing all 
; the calcium salts of organic acids present in beet 
. juices, and the luldition of sodium carbonate or 
; sulphite is advised. Better result.s were obtained 
: when the sodium carbonate' or sulphite was added 
; Ix'fqrc the completioii of carbonatation, and also 
: when both the first and second saturations were 
: carried out at boiling point. A further improve- 
! ment was elfe<*ted by increasing the amount of 
calcium carbonate precipitated, especially at the 
, second saturation, the amount of calcium sulphate 
and colloidal calcium salts thrown down thus being 
; increased. Taking advantage of these oliscrva- 
i tions, and without adding more Bo<lium carbonate 
or sulphite than that equivalent to the calciiira 
’ salts present in the juice, it was possible to reduce 
the calcium conlent present afk'r clarification to 
at least 2 mg. per 100 c.c. — J. P. 0. 

Beet-sugar after-product massecuites ; Arnmoniacal 

frothing of . K. Urban. Z. Zuckerind. 

Czochoslov., 1919, 44, 21— 24. 

During the 1918 — 19 campaign the author noticed 
that an aft<‘r-product iK'ct massecuito sometimes 
frothed considerably after being 24 hrs. in the 
: c'oolers, earlMiii dioxide and also ammonia being 
■ ovolvo<l. The phenomenon is attributtHl to “ frothy 
' fermentation,’’ the carbon dioxide being produced 
' by reaction between the invert sugar ami the amino- 
acids (Maillard, .T., 1912, 144), and the ammonia 
; being forin<?<l by the <lecom position of the 
^ aininonium salts of amino-a< ids during conc-entra- 
tion and crystallisation. After the massecuito 
had remaim'<l in the coolers for about 48 hrs., and 
the temperature ha<l faljen to 70° — 75° C., the 
frothing suhskkHl. — J. P. 0. 

.Ammonia, evolved during clarification and evapora- 
tion [in the beet sugar factory]; Eecovery of the 

. K. Donath. Z. Zuckerind. Czechoslov., 

1919, 44, 61 64. 

.Vmmonia is couhtantlv present in the steam arising 
from the liming and carbonatation tanks, the 
heaters, and the evaporators of the beet sugar 
factory. According to the author’s estimate, the 
amount of ammonium sulphate that might be reco- 
, vere<l in the clarification department alone in the 
ease of a plant slicing 6000 quintals of roots in 
i 24 hrs. is 382*7 kg. per day. Recovery might be 
: ('fleeted by absemption in towers, after first partially 
cooling the vajxmr and then passing it over caustic 
lime; or the proccvss of separation as ammonium 
1 sulphite in a centrifugal fan might l)e applied (c/. 

! Ger. Pat. 281,095; J., 1915, 612).— J. P. 0. 

Sucrose; Examination of JIer::fihVs dou^e polari- 
sation method of determining . R. F. Jack- 

son and C. L. Gillis. Facts about Sugar, 1920, 

10, 90. 

Meaburementh of the rate of decomposition of 
invert sugar in the presence of hydrochloric acid at 
different temperatures lead the authors to conclude 
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that the time of heating prescribed in the Horzfeld 
method of determining sucrose (viz., 3 — 6 min. 
while raising to 68° — 70° C., and 6 min. at 69° C.) 
is the cause of considerable error. They believe a 
total period of 4^ min., and a temperature of 
60° C., to be sufficient, which conditions necessitate 
the re-establishment of the factor for calculating 
the result. When applying the double polarisation 
method to products containing much invert sugar, 
an error arises owing to the conditions of the direct 
and inversion readings not being comparable, the 
direct reading being made in the presence of basic 
lead acetate, and the second in that of hydrochloric 
acid. Since, however, certain neutral salts (e.g., 
sodium chloride) affect the rotation of invert sugar 
in the same dirc'etion as hydrochloric acid, it is pro- 
posed to add a suitable amount of sodium chloride 
to the solution used for the direct reading, the in- 
version reading being taken in the presence of | 
hydrochloric acid as usual. — J. P. 0. 

Sucrose; Double polarisation methods for the deter- 
mination of and a suggested new method. 

G. W. Rolfe and L. F. Hoyt. J. Ind. Eng. 
Chem., 1920, 12, 250—253. 

The difference botweer the inversion constant for 
the Herzfeld conditions (112'66° V.) and for the 
invertase method (14T7° V.) is <lue to the influence 
of the acid on the rotation of the invert sugar, and 
if the acid is neutralised before the inversion 
reading the difference bei'onies still greater. Inver- 
sion with very dilute acids at high temperatures 
gives constants closely approiuffiiiig that for the 
invertase method, but the cooled inverted solution 
takes hours to attain a constant rotation. As the 
result of a study of mono- and trichloroacetic acids 
as hydrolytic agente, the a’Uhors suggest that the 
following method, which einbles the direct and 
inversion readings lo bii made on solutions of the 
same acidity and sugar-c'oiitent, and which, tested 
on low-grade Cuban sugars and a refinery syrup, 
gave results much nearer to those obtained by the 
invertase method than the Herzfeld procedure 
gave. A solution of the normal weight of the 
sample is clarified with basic load acetaU?, made up 
to 1(X) c.c. and filtered, as u.sual. For the direct 
reading 50 c.c, is transferred to a 1(X) c.c. flask, 
treated with 15 c.c. of a 20% solution of monochloro- 
acetic acid, made up to volume, and polarised 
within 15 min.s. after the addition of the acid. 
For inversion, about 50 c.c. of this acidified 
solution, transferred to a 50 c.c. flask w'hich is then 
tightly stoppertHl by tyin^ down the cork, is heated 
in vigorously boiling water for 30 mins., or for 
60 min.s. if a large (juantitv of lead acetate has 
been used for clarification. The solution is after- 
wards cooled and allow€<l to stand for at least 2 
hours before being polarised. The constant lU'O 
is used in calculating the sucrose. Excess of basic 
lead acetate equivalent to 1 c.c. in a half-normal 
sugar solution docs not aftect the inversion nor 
produce trouble.sorne precipitatc.s. The solution 
does not darken during inversion to the same extent 
as under the conditions prescrilx'd bv Herzfehl 

' — J. H. L. 

Sucrose; Determination of in cane molasses by 

Walker's double pohn isai loti metfanl. A. Brodie. 
Int. Sugar J., 1920, 22, 174. 

Walkeh’s method (J,, 1917, 153) has been found to 
give results that are 0'3~B'5% lower than the 
truth, due mainly to the hydrolysis of sucrose by 
the excos^of phosphoric acid in the liquid used for 
the direct reading at laboratory temi)orature. 
Half the quantity of phosphoric acid 10 : 

instead of 20 c.c. of a 10% solution) gives results 
that are correct within the limit of experimental j 
error. Home’s solid basic lead acetate with which i 
clarification is effected may contain sufficient j 
moisture to cause an appreciable error. — J, P. 0. 


Sugar; Effect of concentration on the deteriorative 

activity of mould spores in . N. Kopeloff, S. 

Bvall, and L. Kopeloff. J. Ind. Eng. Chem., 
1920, 12, 256-257. (See also this J., 1919, 692 a.) 

In mixtures of blackstrap molasses with different 
proportions of sugar syrup of 60° Brix, inoculated 
with spores of various moulds, the amount of 
sucrose inverted during storage for 4 months at 
28° — 30° C. was found to vary with the “ moisture 
ratio,” i.e., percentage of mixture/ (100 -polarisa- 
tion). In pure sterilised sugar coated with similar 
mixtures in a centrifuge, so as to give moisture 
ratios ranging from ()'08 to 0’2^ and heavily inocu- 
latetl, the invert sugar-content increased in all cases 
(in .some cases four-fold) during one month’s storage, 
and in general to a greater extent the higher the 
moisture ratio, but irregularities were observed 
attributable to differeiiocs in the degree of inocula- 
tion and the amount of syrup mixture on the 
crystals. Aspergillus Sydowi, Bainier, A. niger, and 
Penicillium expansum, in the order named, pro- 
duced the greatest deterioration. — J. H. L. 

Bagasse; Deterioration of on keeping. C. 

Janssen. Archief Suikorind. Nederl. -Indio, 1919, 
37, 1974—1975. Int. Sugar J., 1920, 22, 169. 
Loos and Schwoizer (Archief. 1919, 27, 1772 — 1776) 
found the sucrose content of bagasse to diminish at 
a rapid rate. After 3 hour.s, for example, the 
sucrose content had fallen from 317 to 1*7/%, and 
after 6 the polarisation of the extract was 0°. This 
observation is not confirmed by the author, who was 
unable to observe any diminution in the sucrose 
content of haga.sso after keeping it at the prevail- 
ing laboratory temperaturo for 8 hours. — J. P. 0. 

Patents. 

Sug(}r cane, juice or the. like ; Apparatus for filtering 

, A. Azpiazu, llabana, (.’uba. U.8. Pat. 

1,332,877, 9.3.20. Appl., 14.10.18. 

The apparatus comprises a series of conical flittering 
surfaces, arranged one above another, an inclihed 
rt'ooiving bottom with a discharging channel for 
the filtrate below each filtering surface, and con- 
duits for discharging the filtration n*siduo from one 
filtering surface to the next below it through the 
intermediate rmdving bottom. — J. H. L. 

Decolorising liquids; Process for especially 

sugar juices. Verein dcr Zuckerindustrio in 
Bidimen, Prague. Ger. Pat. 317,449, 1.8.17. 

The dccolori.sing medium, e.g., carboraffin (8tanek, 
J,, 1919, 192 a), or similar substance, is depositca 
from a mixture with water, dilute sugar solution, 
etc., in iho frames of a filter-press, through which 
the liquid to 1)0 treated is then passed in the usual 
way. — B. V. S. 

Karaya thickener and process of making the same. 
Dried soluble karaya-gum composition and pro- 
cess of making. Casein composition. H. V. 
Dunham, Mount Vernon, N.Y. U.8. Pata. (a) 
1,3:34,356, (n) 1,334,357, and (o) 1,334,358, 23.3.20. 
Appl., (a) 19.7, (h) 26.11, and (c) 25.3.19. 

(a) Kaeaya gum is di.s.solvcd in water containing a 
quantity of scnlium bicarbonate equal to about 3% 
of the weight of the gum, and the solution is dried. 
(h) Karayu gum is soaked in water containing a 
small quantity of a weak alkali, a lacteal fluid is 
then added, and the mixture dri^. (o) A com- 
position containing soluble casein and soluble 
karaya gurn. — L. A. C. 

Dextrin and other modified starch products; Manu- 
facture of . H. C. Gore, Taxoma Park. Md. 

U.8. Pat. 1,336,162, 30.3.20. Appl., 21.6.19. 

A 8 U 1 TABL 1 amount of acidulated water if added to 
a quantity of starch, together with a small amount 
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of dextrin to act as a binder ; the mixture is formed 
into an open mass, dried, and dextrinised in a cur- 
rent of warm air. — A. B. 8. 


XVni -FERMENTATION INDUSTRIES. 

Fructose [Icevulose'] ; Fermentation of by Lacto- 

bacillus pentoaceticuSf N. Sp. W. H. PetcrBon 
and E. B. Fred. J. Biol. Cbem., 1920, 41, 4:il— 
450. 

This organism will decompose Isevuloso with the 
formation of acetic acid, lactic acid, carbon dioxide, 
and considerable amounts of mannitol. The latter 
substance is, however, itself attacked if the fer- 
mentation is prolonged, and the final products arc 
then acetic and lactic acids and carbon dioxide. It 
is feasible that an intermediate stage in the de- 
composition is represented by malic acid. — J. C. D, I 

Acetone and butyl alcohol fermentation of starch by ■ 
Bacillus granulohacter pectinovoram. H. B. | 
Speakman. J. Biol. Chem, 1920, 41, 319 — 343. i 
{Gf. J., 1919, 155 T.) i 

The starch is converted into dextrose by an exo- j 
enzymic action. The dextrose then passes into the I 
cells and is oxidised to acetic and butyric acids, | 
which are reduced in part to the corresponding 1 
alcohols. The origin of the acetone is regarded as j 
not proven. — J. C. D. j 


Fermented beverages; De-alcoholising . O. B. 

Sippel and G. J . Patitz. Assignors to P. Schoen- 
hofen Brewing Co., Chicago, 111. U.S. Pat. 
1,333,457, 9.3.20. Appl,, 8.2.18. 


The hot fermented beverage, mixed ivith a heated 
current of gas, is introduced in a finely divided 
form into a de-alcoholising chamber, where it en- 
counters cross currents of a heated inert gas. The 
finely divided liquid is maintained throughout at a 
tiunperature approaching 100'^ F. (38° C.).— J. H L 


1 east; Manufacture of . Verein dor Spiritus- 

Fabrikanten in Deutschland, Berlin. Ger. Pat 
303,311, 24.12.15. 

The yeaat used for pitching worts prepared from 
sugar or molasses and mineral salts, is purified by a 
fermentation of the same nutrient solution, in 
which the mineral acid liberated in the course of 
fermentation is allowed to accumulate, calcium car- 
bonate being added only when the yeast has been 
purified by the acid libt^rated. The acidity neces- 
sary for purification is about 0'125%.—J. H. L. 


Mash filtration; Apparatus for . J. G. Cross- 

man, Watford. Eng. Pat. 140,946, 30.6.19. 
(.■\ppl. 16,421/19.) 


XIXa.-FOODS. 


Bed wines and fruit juices; Acidimetry of . 

A. M. Macmillan and A. Tingle. J. Ind. Eng. 
Chem., 1920, 12, 274—276. 

The acidity of red wines may be dotcrmineil in pre- 
sence of phenolphthalein as indicator by using the 
spectroscope to asc*ertain the end-point (c/. J., 1918, 
117 T, 443 a). Other coloured liquids may lx‘ 
titrated in a similar way, but the detail., of proce- 
dure must be adapted to individual cases. The 
method may l)o ust^ also with methyl rod; 100 c.c. 
of liquid containing 3 c.c. of a 0*05% solution of 
this indicator, when viewed through a depth of 
45 — 50 mm., shows in presence of acid a strong 
absorption band in the green, which disappears 
sharply when the neutral point is reached. 

— J. H. L. 

Vmtijar; Determination of oxalic acid in . A. 

Bau Deut. Essigind., 1919, 23, 358—361, 366— 
368. Chem. Zentr., 1920, 91, II., 298. 

The author’s calcium acetate reagent (J., 1918, 
52^1 A, 671 a) gives far more reliable results than a 
saturated solution of calcium sulphate, and can l)o 
applied without previously -neutralising Iho 
vinegar. Normal fermentation vinegar contains 
no oxalic acid, but this may be formed if over- 
oxidation has taken place. Commercial acetic acid 
may contain glyoxaJic acid, which forms oxalic acid 
on oxidation. The quantity of oxalic acid in such 
a case is too small to bo detected by the calcium 
sulphate reagent, but can bo found by the calcium 
acetate reagent. — J. F. B. 

Bacteria and hydrocarbons. Tausz and Peter. See 

IIa. 

Preservaiives. Perry and Beal. See XIXb. i 

i 

Patents. | 

Sauce and process of making the SQ}7ie [from soya ' 
beans}. S. Satow, Sendai, Japan. U.S. Pat I 
1,332,418,2.3.20. Appl., 5.5.17. ’ | 

A MIXTURE of soya bean, roasted grain, water, and I 
koji is “fermented,” alcoholic or other harmful ! 
fermentations being prevented, e.g.^ by addition of ' 
oommon salt, and the filtered liquid is evaporated to I 
dryness in vacuo. — J. H. L. 


j Proteins of barley, oats, rye, and wheat kernels; 

I Nutritive value of the . T. B. Osborne and 

i L. B. Mendel. J. Biol. Chern., 1920, 41, 275—306. 

1 The protein.s of the entire kernel of tlicse grains 
are adequate for growth and more efficient than 
those of the endo.sperms. — J, C.D. 

Corn [mxiize} gluten meal; Nutritive value of com- 
mercial . C. 0. Johns, A. J. Finks, and 

M. S. Paul. J. Biol. Chem., 1920, 41, 391—399. 
Commercial maize gluten meal suj)plenieiited by 
dried brewers’ yeast, whole ground yellow maize, or 
coconut press-cake lurnishes the necesary protein 
for normal growth of rats. Eighteen i)er cent, of 
whole, ground, yellow maizo-nieal furnishes suffi- 
cient w'ater-solublo vitamine for normal growth. 

— J. C. D. 

Coi'n and corn pieal; Cause of deteriora- 
tion and spoiling of . J. S. McHargue. J. 

Ind. Eng. Chem., 1920, 12, 207—262. 

Whole grain cwitaining 12% of moisture can be 
kept in good condition for at least 12 months if 
absorption of further moisture is prevented. In 
moist air it ab.sorbs water, and when ^t contains 
15% moulds develop at the ordinary temperature 
and under conditions of restricted ventilation, and 
rapid deterioration ensues. Alcoholic and acetic 
fermentation takes place when tho moisture-content 
amounts to 20%. Flour made from whole grains 
undergoes an incro<ase of acidity when expos^ to 
tho air, but with a moisture-content of 12% it may 
ho kept siiitahie for human consumption for 4 — 6 
months, provided moisture and air are excluded. 
l)ri<^ Hour undergoes little or no increase of 
acidity, especiallv at low temperatures. Flour 
made from grain previously freed from embryos, 
with a moisture-content of 12%, may bo kept for 
12 months when air and moisture are excluded, 
without acquiring any musty or sour llavour, tho 
only change which occurs being a gradual increase 
in acidity, confined mainly to tho oil, but the re- 
moval of tho embryas greatly diminishes the nutri- 
tive value of the grain Somo particulars are 
given of tho kinds of mould found growing on 
epoiled maize.— J. H. L. 
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Bennd powder; Preparation of . 0. Gratz. 

Molkerei-Zeit., 29. 273-274, 279-280. 

Chem. Zentr,, 1920, 91, II., 299. 


Rennet extracts were mado either with 5 ■{, sodium 
chloride solution or with 0-2— O:),', hydrochloric 
acid, and were preserved with formaldehyde or 
toluene. The beat precipitating agent was s(xlium 
chloride, which was added to the strongly acid ex- 
tract almost to saturation. The slimy precipitate, 
of yellowish-grey colour, settled only slowly. Occa- 
sionally a portion floated ns a fine scum. The pro- 
duct was dried at 30^—35° C. under reduced 
pressure. The organic portion was rich in chy- 
moain. The powder could be re-dissolved in water, 
and its enzyme activity and solubility were in- 
creased by a second precipitation, although the 
yield was considerably reiluced. In the first pre- 
cipitation b") — 20 g. of dry powder was ol)taine<l 
from UXK) g. of extract.— j. F. B. 


Hydroci/anic acid contrut of Pliaseolus lunntus 
beans. H. Liihrig. Chem.-Zeit., 1920, 44, 262. 


per-salts, and afterwards hydrolysed by boili^ with 
strong mineral acids for several hours. — J. H. L. 

Meat juice preserves; Manufacture of . Nobel 

und Co., Hamburg. Gcr. Pat. 309,180, 6.12.17. 
Addition to ^07,135 (J., 1920, 78 a). 

In order to curtail tho cxx)ling process and to pre- 
vent the development of odours, hydrogen per- 
oxide i.s added to the mixtures containing meat, 
salt, vegetables, and milk powder before the cooling 
proca'ss. The hydrogen peroxide is decomposed by 
enzymes witli liberation of oxygen, which effect^ 
tho conversion of tho mixture more rapidly than 
air.— J. F. B. 

Millc; Process of waking n suh.stitute for . 

A. B. Moses, vSeattle, Wash. U.8. Pat. 1,332,562, 
2.3.20. Appl., 19.5.19. 

A MixTuiiE of flour deriv(xl from the seed of legu- 
minous plants and water is heated at about 160° F. 
(71° C.), filtered, and then heated practically to the 
boiling point to precipitate proteins.— ,1 . IT. L. 


The enzyme occurring naturally in Phascolu.s 
lutinfus beans liberates the whole of the hydrf>- 
cyanic acid when the lK\ans an‘ mashcxl with water 
(j., 1920, 277 a); the addition of saliva does not in- 
creLso the quantity (prolonged action decreases it), 
and no further quantity is obtained when the dis- 
tillation residue is treated with emulsin, saliva, 
bile, or pancreatic juiw. — W. P. S. 

Finiit juices. Macmillan and Tingle. See X\lll. 

Preservatives. Perry and Beal. See XTXu. 

.4.ctioti of rhJor(){>ict in on H'beat ptJ rasif cs. Piutti. 


Bran and the like; Apparatus for eviraeiing from 

their nutritious components. L. C. Reese, 

Saginaw, Mich. IT. S. Pat. 1,334,552, 23.3.20. 
Appl., 16.12.18. 

Ln a battery of intercommunicating extractors 
adapted to bo worked in serie.s at different tempera- 
tures, each extractor is connected to means for 
heating its contents to the tem|)eratiiro rix|uired for 
the series worked at the higher temperature, and 
to means for cooling the extracting liquid on its 
passage to the series worked at tho lower tempera- 
ture. and iiK'ans are also provided for maintaining 
the temperature uniform in this series. — J. H. L. 


See XlXn. 


Egg .<aiJtsti( utr ; Manufacture of . H. S. Cullen 


Patents. 


and (i. 1;. Fulton, Wellington, X.Z, Fug. Pat. 


Potatoes and the like vegetable substances; Process 

for the economical desiccation of . Mauquier 

et Cie., Lille, France. Fug. Pat. 122.422, 15.1.19. 
(Appl. 1083/19.) Int. Coiiv., 15.1.18. 

The material, converted into a finely divided form 
by .shredding, crushing, or otherwise', is frc'csl trom 
as much water as possible in centrifugal separators 
of the imperforate, mm-liltering drum t\i»e, and 
finally wmpletely dries:! by a known metho<l. Four- 
fifths' of the water (iresent in fresh potatoes cjin bo 
removcxl by the centrifugal treatment.— J. H. L. 


120,396, 24.10.18. (Ai)pl. 17.399,18.) Int. Conv., 
2.11.17. 

irtificial milk; Manufacture of . K. Krslev, 

X^ijmegen, Holland. Fng. Pat. 121,133, 28.11.18. 
(.\ppl. 19,673/18.) 

Skk U.S. Pat. 1,297,668 of 1919; J., 1919, 436 a. 
Sauce. F.S. Pat. 1,332,148. Sec XVIIT. 


XIXB.-WATER PURIFICATION: SANITATION. 


Meat: Vnj and soluble extract of raw A. 

Chalas, Paris. Fng. Pat. 129,6.39, 8.7.19. (Appl. 

17,070/19.) Int. Conv., 10.7.1W. 

The liquid plasma of meat i.s .separated by pressure 
from the mu.scular fibrin, and I'vajmrated in a high 
vacuum at a viTV low temiH'rature, to exclude bac- 
terial devehiprm nt. Kvaporation may bo effeetrxl 
in bulk, and it iiece.-^.sary in two successive evapora- 
tors, or by means <,'i drying rollers provided with 
scrapers, inside the vacuum chamber, or by inject- 
ing tho plasma into the chamber in a finely divided 
form, in which ease < lectric lamps in the upper part 
of the chamber may 1>C‘ used to replac<‘ the heat lost 
by evaporation. Dehydrating agents, such as .sul- 
phuric acid, calcium chloride, or zinc chloride, are 
preferably used to ab.sorb the m(Ji^ture evaporated. 
Soluble products, such as alhumosos, may l>e pre- 
pared from tho muscular fibrin, e.g., hv the action 
of pepsin or papain, and addixl to the pla.srna in 
the course of or after desiccation. — J. H. L. 

Meatdike preparations; Manufacture of — . P. 

Hildebrandt, Hamburg, Germany. Eng. Pat. 

139,525, 31.1.18. (Appl. 1816/18.) 

Animal or vegetable refuse containing proteins, 
e.g. fish waste, cartilage, horn, hair, oil-cake, etc., 
is treated with oxidising agente such aa perman- 
ganates, chromates, osone, hydrogen peroxide, or 
i) 


Water; Sterilisation of by ultra-violet rays. 

W. f^. I><M ker. Clovehind Fng. Soc., Jan., 1920. 
C’hem. and Met. Fug.. i:>20, 22, 6,39- 61.3. 

With a (juartz lamp at 66 volts, 3'5 amps., the 
tirnr nce4.s.4ary to de.stroy various germs was deU^r- 
mined. Jk-ss than 20 seconds is sufficient for B. 
coti. 'I'o obviate' inU rfeienee by susfK'nded matter, 
even after filtration, it is advantagioiis to agitate 
the water during (‘xposuro to the rays, lor which 
[)urpos<* a special a[)paratus with hafllcs has been 
ilevi.veil. A graph is given which is a continuous 
record, over a jKTiod i>l 3 mouths, of the bacteria 
in the untreat4'(l. filtered, and steriliscnl w'ator; the 
turbidity of the imtreat4'd and filterwl water; tho 
eflicii'ncv of h:i( teria removal in the filters; the 
rate of fill ratifui ; the hourly and daily consump- 
tion of water; the numhKT of men working; the 
oxygen consumed in the raw water; the prcsenco 
or absence of pathogenic g<>rms in the treated water. 
If fresh bacteria an‘ ndtled to water which has 
Ix'eri treated with nltra-vioh't rays, 90% of those 
succumb in an hour. — W. J. W. 

[8Vira{;e] shulges; Action of activated on the 
ammonia of sewage and of ordinary water. 
Dienort and Girault. Comptes r«nd., 1920, 17®* 
899—901. (Cf. J., 1920, 347 a.) 

The activated sludges prepared as preYiously 
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scribed (loc. cit.) cause the disappearance of am- 
moniacal nitrogen in an almost identical manner 
from sewage and from ordinary water the ammoni- 
acal nitrogen content of which has been made e<inal 
to that of the sewage. As the sludge gets older 
the ratio of ammonia oxidised to time of disap- 
pearance at first diminishes and then increases. 
Nitrous nitrogen only appears after the sludge 
has been used for several months.— W. G. 

rrescrvativfs; Quantitifs of necemiry to 

inhihii ond iirevi’nt alcoholic feniuntatiofi and 
the (jrowth of moulds. M. C. Perry and G. D. 
Beal. J. fnd. Eng. Chem., 1920, 12, 250 255. 

Test-tubes containing sterilise<l 2/^ dextrose meat 
broth were inoculated with Sach. cerevism'. and 
renkillium glaucMrn. The following table shows 
approximately the percentages of various antisep- 
tics reijuired to prevent visible fermentation 
or mould growth and also the percentages le- 
fjuired to destroy the organisms completely. In 
the case of alcohol the results differed according as 
the tiilK'S were closed by a pap to prevent evapor- 
ation or not. Th<‘ action of sodium benzoate 
appears to lie due solely to the antis<>ptic jiroperties 
of the free acid. 


Sacch. cerevinuf. renir. gltucuvt. 

No gas Organinma No visible Organisms 
evolved, destroyed, growth. ;<le8troye<i 


Alcohol ; 

Without cap . . 
With can 
Sodium Hiillcylate 
Sodium benzoate 

Sodium sulphite . . 
Sodium bisulphite 

ronnnldohydo .. 


10 

20 

H 

1 

11 

ir, 

H 


1 

y 

3 

‘ f» 

O',*) 

3 

0-25 
f»r let.8 

i •'* 

no 

abovo 12 

above 12 

above 

0-2o 

10 

0-25 

0 

or IcsH 


or lOHB 


n'25 

()-2ri 

U-25 

0 4 

or lcs3 

or loss 

or leas 



— J.H. L. ; 

ifdoroino in : Aclioa of on the parasites of \ 

wheat and on rats. A. Piutti. Gomptes rend., j 
1920, no, S54— 856. | 

A CLAIM for priorltv over Bertrand and his eo- | 
workers (J.. 1919. d.iOA, 157 a). 2'‘ e.<'. of chloro- i 

])icrin per cub. ni. of space*, at 15' - 20'- C., proved ; 
t'ffective for tlie destruction of wheat parasites, 
and .’u* Hour and bread made therefrom were quite j 
inolbi. ive and retained all their nutritive power. | 
For the destruction of rats ni ships, a much lower j 
i*oncentration of chloropicrin than that used hv • 

Bertraml (hic. cit.) is effective.-- AV. G. i 

Chloropicrin ; Action of - o/i ihr higher plants. 

G. Bertraml. Comptes rend.; 1920, 170, 858— ! 
860. : 
At moderately high concent i .0 ions of ehloroph rin : 
(2(K) g. p<'r eb. in.) the leaves of the trees examined i 
were rapidly killed hut remained fixed on the | 

branches. .At much lower coius'nt rations (20 g. per 
ch. 111.) mark<*d iilasmolysis was notiei'ahle and 
linally the leaves softened, turmsl brown, and fell 
off. This effect diminished as the concentration 
was further diminished. Young leaves are less i 
sensitive than old leaves, and the terminal ends , 
are very resistant. — AV. fJ. ; 

Absorptive poivcr of cJiarcoid. A\ inter and Baker. 
See VII. 


P. 


Patents. 

'iJrcsol pvr parations ; rroduction of clear 
Borinski, Berlin. Ger. Pat. 315,01b, 5.8.17. 

["resol is mixed with an emulsifying agent, e.g., 
•oncentrated sulphite-celluloso waste lye, and ns 
much of a salt of an aromatic liydroxycarboxylic 
acid, e.g.y sodium salicylate, as is necessary to pro- 


duce a clear mixture. Preparations containing up 
to 90% of cresol can be ontained as permanently 
clear liquids. — H. J. H. 

Kmulsifging liquids. Ger. Pat. 314,017. *See XII. 
Tar soap. Ger. Pat. 316,258. See XII. 

XX.-<)RGANIC PRODUCTS ; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

Theobromine ; Solubilities of . H. V. AVads- 

worth. Analyst, 1920, 45, 133- 134. 

The high .solubilities for theobromine recorded by 
Alibscherlich appear to have l.)een due to the 
pres(‘iiee of caffeine as an impurity. Tlie solubility 
of the pure alkaloid in various solvents was as 
follows; Ether at 15-5'" V.. 0003; at b. pt., 0‘003; 
trichloroetliylem; at IolO*^ C., 0'02(); at b. pt., 0‘03 : 
eliloroform, 0 ()6 and ()‘07 ; w ater, 006 and U'70; anq 
tetracbloroetbane, O’OOO and 0870%. — C. A. M. 

II e.riimeth j/lenetet I a mine ; F reparation of . A. 

Sander. Z. angt'W. Gliem., 1920, 33, 84. 

The formation of bcxametbylenetetramine by cold 
treatment of an ammonium salt with excess of 
forrjialdeliyde is not confined to ammonium car- 
bonate (J., 1920, 279 a), but occurs with most ammo- 
nium salts, and tin* reaction is, in tact, utilised for 
the estimation of ammonia. Ily the use of the car- 
bonat<*, liowev<‘r, a purer product is more readily 
obtained. — AV. J. AV. 

(ifi'-Dichloiifcthgl sulphiilc. G. S. Gibson and W. J. 

Pop<'. Ghem. 8oc. Trans., 1920, il7, 271 — 278. 
Sx'i.i’iirn duhloriile r<‘actH with dry <‘lhylene at 
4(b - -50-^ G. according to the equation 2 CIlaiCH,-!- 
SGL-(GH,C1.GH,),S; hut owing to the furtlier rapid 
action of the diehloride on the product, the yield 
only amounts to about 50;'. of tlie weight of the 
snljiliur (liehloridt* taken, and a considerablo pro- 
portion oi impurity is present. A much purer, but 
otherwist* identical, pr<xlnct is obtained in 90 — 98% 
yield hv the action of ethylene on sulphur mono- 
i hloridi* at tempc'ratures up to 70° C., pr(‘ferably at 
.5.5'^ — 60° G. Tlie absorption of the ethylene at the 
coniiiK'iicement is facilitated by adding about 5% of 
/l/l'-dicliloroethyl sulphide to the monwhloridc. 
AVhen the absorption of ethylene abruptly ceases, 
the product is heat(*d to 100° G. to redissolve the 
viscous deposit of sulphii# which separates towards 
the end of the reaction. On subsequent cooling the 
sulphur is deposited in a comi)aet crystalline form 
from w hieh the dichloroelhyl sulphide can readily be 
separated by di'eantation. Bure /J/l'-dichloroethyl 
sulphide, colourless needles^ m.p. 13° — 13’5° C., is 
without action on alumiiiiuin, lead, htass, iron, 
bronze, zinc, or tin at ordinary temperatures, and 
on the first three metals at 100° G. It has sp. gr. 
12^5 at 15° /4°, and /q,'''- 1'53125.— G. F. M. 

Dichloroethgl sulphide: Action of water on . C. 

Boiilin and L. J. vSimon. Gomptes rend., 1920, 
170, 845 -848. 

DiniLOiioKTHYL sulpliidc is slowly dt^eomposed by 
cohi water : (G,H,G1).,S-82HA) - [GJf,(OH);],S4- 
2HG1. Tlie d<*coinposition is accelerated by rise in 
^'inperatiire and increase in the amount of water 
pre.s<*nt. It is retarded by the presence of acids and 
alkalis and by the products ot decoiii posit ion. The 
solubility of dichloroethyl sulphide in cold w^ter is 
0'48 grin, per litre and it is inereaseu by the 
presence of thiodiglyeol. — AV . G. 

Liquids hainng constant boiling points; Certain 
binary and fernarg mixtures of . W. R^G. 
Atkins. Chem. Soc. Trans., 1920, 117, 218 — 220. 
The undermentioned binary mixtures exhibit con- 
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stant minimum boiling points : Aco to no— carbon 
tetrachloride, 66’9° C. at 763 min.; methyl ethyl 
ketone — carbon tetrachloride, 73*8° at 760 mm. ; 
methyl ethyl ketone — ferf-biityl alcohol, 79*0° at 
762 mm.; methyl ethyl ketone— isopropyl alcohol, 
77*3° at 759 mm.; methyl alcohol- carbon bisul- 
phide, 37*1° at 751 mm. ; carbon tetrachloride — 
#erf-butyl alcohol, 71*0° C. at 768 mm. The ternary 
mixture methyl ethyl ketonc' — carbon tetrachloride 
— water has a constant boiling point at 65*7° C, at 
760 mm. with the composition 22*2%, 74*8%, and 
3% of its constituents resjx'ctively. The mixture 
carbon tetrachloride (85%) — icr^butyl alcohol 
(11*9%) — water (3*1%) boils constantly at 64*7° C. 
and 76S mm. pressure'. — G. F. M. 

Nitriles: Vi epamtion of unsaf united by cata- 

lysis. A. Mailhe. Hull. Soc. Chini., 1920, 27, 
226—229. 

IJn8.\tuiiatkd aliphatic or aromatic nitriles, such as 
crotononitrile, olconitrile, claidonitrile, and cinna- 
inonitrile may he prepared hy passing the vapours 
of the esters of the corresponding acids along 
W’ith ammonia over alumina at 480°-- 500° C. as 
previously described (J., 1920, 319a). — W. G. 

Methylamine ; Prepamfiori of from ojnmonium 

methyl sulphate. W. S. Denham and L. F. 
Knapp. Chem. Soo. Trans., 1920, 117, 236 — 247. 
Q'hk product of the action of heat on ammonium 
methyl sulphate always contains dimethylamine 
and Irimethylamine in addition to methylamine 
(c/. Werner, Chem. Sck*. Trans., 1914, 105, 2762). 
Under no conditions is more than 2r) — .‘10% of the 
ammonia converted into methylamine. Support 
for the view that a state c^ e(|Uilibrium is attained 
in the reacting mass, I'xpr 's.sed by the equations 

2NH,(CH3)*S0,H N U,SO;i 1 % N H ,(CH 3)780 JI 
2NH, (0113)780, 

Mf3(CH3)S03ll7Nll(Cll3), -SOJl 
is derived from the fact that methylamine is formed 
when a mixture of tlie sulphates of ammonium, 
dimethylamine, and trimethylarnine arc heated to- 
gether. Moreover, by iru'reasing the n'aeting mass 
of ammonium sulphate by heating 2 equivalents of 
it, or preferably ammonium benzen(\sulpbonate be- 
cause of its greater fusibility, with ammonium 
methyl sulphate the yield of methylamine is in- 
creased to nearly 50% of tin' thoort'tieal. — G. F. M. 

Chlorhydrins and ijJycols ; ,1* reparation of ethylene 

and propylene from od-gas. B. T. Brooks. 

Chem. and Met. Eng., 1920, 22, 629—633. 

In the treaimcnt of oletint‘8 with hypJK^hlorous 
acid, it is nnne<‘essary to use solutions of greater 
concentration than 0*1 % total hypochlorite, and 
formation (5f chlorhydrin is accelerated by increas- 
ing the solution of the gas in the aqueous solution 
by agitation or nt<;derate pre.ssurcs. The author 
employed an apparatus of the liquid-circulating 
type, the free hydrogen (hloridc being m'utralised 
by soda ash, sodium hicarhenate, or borax. The 
formation of chlorhydrin was fairly rapid, until 
the solution rontained about 5 chlorhydrins, afU'r 
which it priKieeded more slowly. Propylene reacts 
more readily than ethylene. With a larger ap- 
paratus, using about tKKj Ih, of chlorine and ItKK) 
galls, of solution, at a tem[)erature of 15° C., and 
under 75 lb. pressure, yields of 4’.55 -7*75% chlor- 
hydrin W'ero obtained from oil-gas containing dl — ■ 
36% total^ ethylene and propylene. Graphs are 
given indicating the behaviour on distillation of 
24% ethylenecblorhydrin solution and of 24% and 
70% ethylene- spd propylene-chlorhydrins mixed. 
The effect of saturating a 24% solution of the 
chlorhydrins with common salt is also shown. 
Nearly theoretical yields of glycol are obtained 
from ethylenecblorhydrin. By treatment of a 20*8 % 


aqueous solution of ethylene- and propylene- 
chlorhydrins with sodium bicarbonate, the yield was 
81*5% of the theoretical; when sodium carbonate 
was used, only 74*2% was obtained. (Of. J., 1919, 
923a.)-W. j. W. 

Marsh gas [methane^ ; Interaction of chlorine and 

; undrr the influence of light. Conversion of 

' methyl chloride to methyl alcohol and methyl 
acetate, J. H. H, Whiston. Chem. Boc. Trans., 

: 1920, 117, 183-190. 

The photochomical reaction In'twecn chlorine and 
; methane nev(‘r stops at the lirst stage to give 
I metliyl chloride exclusively, hut a mixture of all the 
I chloromethanos is produced in which methylene 
! dichloride and chloroform predominate. In a mix- 
: tiirc of 21 vols. of mi'thane to 1 vol, of chlorine only 
i 25% of the chlorine forms methyl chloride, and with 
; equal volumes only 10 — 13%. Methyl chloride can 
lx> completely converted into methyl acetate by 
passing it over porous sodium acetate at 290° — 

: 297° C., whilst slaked lime at 300° C. converts it 
almost quantitatively into methvl alcohol. 

-G. F. M. 

Acetylene; Action of nitric acid on . K. J. P. 

Orton and P. V. McKie. C’hem. Soc. Trans., 
1920, 117, 283- 290. 

Acetylene is readily absorbed hy absolute nitric 
; acid or mixtures of nitric and sulphuric acids. The 
rate of absorption is decroas<'d hy diluting the nitric 
acid, and increased hy certain catalysts, and hy 
increase of temperature. The ahovo-nientionod 
conditions also largely determine the nature and 
proportion of the products, tho most important 
Ix'iiig nitroforni and other suhstanres which on 
fiirtlier nitration yield tetranitromethane, carhmi 
dioxide, and otln-r substances, including ()xalic aei<l 
whi<h cannot he converted into ts’tranitro- 
methano. High (100%) or low (70%) concentration 
of nitri(’ acid, low temperature (()"— 15° G.), and 
certain catalysts, notably platinum and silver, 
favour the production of the oxalic acid type of pro- 
duct, wliilst 95 nitrii- acid, a temperature of 
about 30° C., and notably the usc‘ of mercury as a 
catalyst, cause nitroform and allied substances to 
predominate. The addition of 0*3— 0*4 ^ of mer- 
curic nitrate to tho nitric a( id practically elimin- 
ates oxalic acid etc. from the product, and in- 
creases the percentage of tho carlKin in tho acetyl- 
ene employcfl converted into nitroform etc., to 
about 30/ , the remaining 70%, going to carbon 
dioxide. Nitroform in the prtxluct rciiresents only 
80 — 85' , of the total suhstam es, whh li on heating 
the reaction mixture with fuming sulphuric acid 
to 90° — 95° for 4 hours are converted into tetra- 
nitromethane. These oth'r suhstanc'es are not 
VM'ry stable, and when the ohjc'ct is the preparation 
of tetranitromethane it is important to prooee<l 
with tho further nitration, or at least to add the 
fuming sulphuric acid without delay. On cooling 
the nitrating mixture tetranitrometliane separates 
as an oil, or vSometiinos as ( rystals. and is isolated 
by extraction with carbon tetrachloride or hy dis- 
tillation. It has rn.p. 13*75° C., and sp. gr. 1*65009 
at 15*8° G. The best yield observed was 22*3 g. 
from 4*6 litres of acetylene and 90 c.c. of alwolute 
nitric acid diluted to 95^' with water, tho absorp- 
tion Ixurig carried out at 30° G. in tho presence of 
mercuric nitrate. — G. !<% M. 

OfoUites; Specific colour reaction of •. V. 

Ma< ri. Boll. Ghim. Farm., 1020, 59, 73. 

The colour reaction for oxalates described by Caron 
and Uaquet (J., 1919, 662 a) was publisliea earlier 
by the author (J., 1917, 1176) as a reaction for 
detecting manganese salts. Addition of an oxidie- 
i ing agent is unnec'essary, since agitation of a hot 
i solution of a manganese salt with a little alkali 
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causes absorption of atmospheric oxygen and forma- 
tion of higher oxides of manganese, these giving the 
red coloration with an oxalate. The reaction is not 
given in acid solution.— T. H. P. 

Mercury; Determination of in organic com- 

pounds. A Wober. Z. angew. Chem., 1920, 33, 
63 — 64. 

The mercury may be obtained in solution, in a 
suitable condition for its determination by Rupp’s 
iodometric method (J., 1908, 1179), by heating O’S g. 
of tho substance with sulphuric acid at 60° 0. in a 
flask fitted with a tapped funnel and a delivery 
tube connected with a Peligot tulie which is coole<l 
with water; 1 c.c. of concentrated hydrogen 
peroxide solution is added, drop by drop, to the 
contents of the flask, and the heating is continued 
until a clear solution results and sulnhur trioxide 
fumes appear in the Peligot tube. The solution is 
then cooled, diluted, treated with 1 g. of sodium 
chloride, neutralised with sodium hydroxide solu- 
tion (ap. gr. 1'3), mixed with the rinsings from the 
Peligot tube, and diluUxl to 100 c.c.— W. P. S. 


Myricyl alcohol. Gascard. Sec XII. 


P.\TENT8. 

Amines; Process of substituting halogens for the, 

amino grouj)S in aliphatic . Chem. Fabr. 

Flora, Diibendorf, Switzerland. Eng. Pat. 
132,245, 25.8.19. (Appl. 20,863/19.) Int. Conv., 
31.8.18. 

The amino-groups of aliphatic aminos may bo re- 
placcnl by chlorine or bromine by treatment at 50° — 
100° C. with a mixture of nitric acid (sp. gr. 1*4) 
and concentrated hydrochloric or hydrqbromic acid 
respectively. The reaction is accompanied by vigor- 
ous evolution of nitrogen, and proceeds without 
appreciable formation of by-products. It is par- 
ticularly applicable technically to tho aliphatic 
amino-acids or their salts; for example, Mcucine 
yields i-a-chloro (or bromo) isobutylacetic acid. 

-G. F. M. 

Ethyl alcohol and ethyl acetate; Synthetic rnanu- 

' teture of . P. V. H. Pascal, Angouleme, 

i'l.ince. Eng. Pat. 140,115, 31.5.18. (Appl. 
9019/18.) Int. Conv., 3.4.17. 

Ethyl alcohol is obtained by the electrolytic re- 
duction of acetaldehyde or paraldehyde in acid 
nuHliuin, preferably 5— lOZ sulphuric acid, in a 
cell divided by a porous diaphragm, tho aldehyde 
Ixdng intro<luced into tho cathode chamber in two 
stages, so that the cathodic liquid contains initially 
about 10%, and finally 30”^ or moro of organic 
material. Tho cathode may b(? of lead, antimonial 
lead, or nu*rcury, and a current <lensity of 2 — 3 
amps, per sq. dcm. is employed, which is sufficient 
to maintain tho temperature at about 40° C. 
Instead of using aldehyde, acetyleno may bo con- 
verted into ahi)hol in one oiK^ration by introducing 
tho gtis into the acid electrolyte containing a mer- 
cury salt, whereby hydration and reduction occur 
simultaneoiLsly. By increiising tho temperature, 
the density of tho current, tho percentage of acid 
or aldehyde, or tho duration of reduction appre<-.- 
able quantities lT secondary protlucts are formed, 
such as butancdiol-l ,3, crotonyl alcohols, butyl 
alcohol, ethyl ether, etc., and by suitable selection 
of conditions one or more of these may bo made 
to predominate. Similarly by diminishing the 
efficiency of tho diaphragm ethyl acetate is formed 
by combination cf the alcohol formed at the cathode 
with acetic acid formed at the anode. Oxygen or 
ozonised oxygen is obtained as a by-product in all 
these oporations.—O, F. M. 


Pentaerythritol ; Treaiment of solutions containiM 

crude . Rhein iscli- Westfalische Sprengstof^ 

A.-G., Cologne. Ger. Pat. 298,932, 21.6.14. 

A SOLUTION containing crude pentaerythritol is 
neutralised and concentrated ; tho calcium formate 
which separates from the hot solution is removed, 
and f)cntaerythritol crystallises as tho solution 
cools. — L. A. C. 

Monohromoacetone ; Manufacture, of . Manu- 

I faefure of monobromoketones. J. D. Riedel, 

! A.-G., Borlin-Britz. Ger. Pats, (a) 298,944, 

; 15.9.15, and (b) 298,953, 15.10.16. 

j Solutions of bromine in bromide liquors are added 
j at rai.sod temperatures to bromide liquors contain- 
i ing (a) acetone and bromoacetone, or (b) a ketone or 
! mixture of ketones and bromokqtones, prepared 
j by neutralising tho aqueous solutions obtained in 
i previous preparations of monobromoacetone and 
I inonobrornokctonca respectively. — L. A. C. 

j Glycol; Production of from ethylene. Chem. 

! Fabr. Gricshcim-Elektron, Frankfort. Ger. Pat. 

1 300,122, 22.2. IG. 

I By avoiding prolonged contact of ethylene with the 
oxidising agent fpota.ssiuiii permanganate), e.g.. by 
: applying tho principle of counter-currents, and by 
; avoiding the accumulation of manganese dioxide 
' mud and other mat<‘rials which would tend to 
: retain glycol, an almost quantitative yield of the 
latter is oblainable. Ethylene produced by the 
catal3tic hydrogimation of ac'ctylene can be advan- 
tageously used, in which ca.se the accompanying 
ethane is obtained as a by-product. — D. F. T. 

: Saccinyldiacetic add esters; Manufacture of . 

H. Willstiittcr, Munich. Ger. Pat. 300,672, 
27.1.17. 

, SvcciNYLUiACETio acid esters, for use in the svn- 
; thesis of tropine derivatives, are prepared by elec- 
trolysis of neutral or fochly acid solutions of acetone- 
, dicarbo:.yli(? acid esit^rs. 4'he se<*ondary potassium 
! salt of ace toned icarhoxy lie acid ester, produced by 
! tho action of concentrated aqueous or alcoholic 
potassium hydroxide on aeetonediearboxylic acid 
ester, yields succinyldiacetic acid diethyl eater 
(colourless needles, m. p. 46° — 47° C.) on clectro- 
; lysis; this gives pyrrole derivatives, c.y.,N.-methyl- 
pyrrolediacotic acid ester (prisms, m. p. 164° C.) 
i on troatimuit with ammonia or aminos. Aoetone- 
I dicarboxylic acid monomethyl ester yields leM 
readily tho corresponding succinyldiacetic acid 
I methyl ester, from which N-methylpyrrolediacetio 
' acid dimethyl ester (needles, m. p. 170° — 171° C.) 

, is obtained. — L. A. C. 

i Pe.ctification of ether; Apparatus for . Mas- 

<‘hiiicnhau-A,-G. Golzcrn-Grimma, Guimma. Ger. 
Pat. .305,172, 19.9.16. 

; The formation of by-products, losses due to 
evaporation or deficient conversion of alcohol, and 
; increase of pressure due to t(x> rapid supply of 
I ether vapour are prevented by providing an inter- 
j imxliato or compensating column furnished with a 
I condenser, through which the crude ether vapour 
i passes on its way to the rectifying column. 

: -J. S. G. T. 

Hydrocarbons and organic oxygen compounds; Pre- 
paration of from the chlorinated products of 

I minend oils. F. Bergius, Hanover, and L. Lands- 
I berg, Nuremberg. (lor. Pats, (a) 399,281, 23.9.13, 

I and (b) 309,282, 26.4.16. * 

(a) The chlorinated products are heated under 
pressure with dilute aqueous alkalis, whereby the 
chlorine is completely removed. Chlorinated 
paraffin hydrocarbons of sp. gr. 0*790 and contain- 
ing approximately 26% Cl yield an oily, insoluble 
mixture of terpene-like hydrocarbons and oxygen 
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compounds which may be used as a substitute for oil j 
of turpentine; the aqueous liquid contains phenolic j 
and acidic pr^ucts. (d) By using alkali carbonates ! 
instead of dilute caustic alkali the formation of j 
charred or tarry products is avoided; catalysts such , 
as copper or copper salts may bo simultaneously I 
applied. The oily product has a higher specific 
gravity than the maU^rial originally chlorinaU'd, 
and may used as a solvent, e.tj., for the rccrystal- 
lisation of trinitrotoluene.— D. F. T. 

Germ-free viims; Process for obtaining . 

Quarzlamix'ii-Uos.m.b.ll., Hanau. Ger. Pat. 
315,101, 4.6.14. 

Vaccine v'irus, obtaine<l bv the process d(‘S(*rilH*d in 
Gor. Pat. 3l4.;%9 (this J., 1920, 312 a), is mixed 
with a very dilute solution of a photo-dynamical 
substance 'and subjecttyl to the action of chemically 
active rays. Accompanying micro-organisms are 
destroycxl by about 5 minutes’ treatment without 
damage to the virus. Methylene Blue, Methylene 
Violet, Nile Blue, phenazine. Neutral Bed, piumo- 
.SJifranine, Fluorescein and several of its deriva- 
tives, acridine, and chry.sophani{‘ acid are among 
the dyes mentioned as suitable photo-dynamic sub- 
fitances, ns w'cll as chlorophyll, uranium salts, and 
iron salts. — B. V. S. 

Piperidine pij)fri(h/ldith iocortnimafe ; Prepnrafion 

of . Farbenfahr. vorm. F. Baver und Co., 

Ivevcrku.son. Ger. Pat. 316, (X)9, 12.10.17. 
PirERTDiNE piperidvldithiocarbamate, for u.sc a.s a 
vulcanisation catalyst, is prepared by the action of 
carbon bisuljihide on an aqueous solution of piperi- 
dine at a low temperature ; the prc.sence of the 
water moderates the rf'action.— D. F. T. 

Hog-cholera S(ninn ; Process of producing refined 

J. Beichel, Assignor to II. K. Mulford Co., 

Philadelphia, Pa. U.S. Pat. l.335,9S6. 6.4.20. 
Appl., 3.4.14. 

See Eng. Pat. 6601 of 101.) ; J., 1016, 653. 

Acids from wood far etc. Ger. Pat 315 417 
See. 111. 

Cyriiene. T\S. Pat. 1,. 3, 36, 691. Sec V. 

XXI.-PH0T0GRAPHIC MATERIALS AND 
PROCESSES. 

Phofomicrographg with simple apparatus. T J 
Ward. Analyst, 1020, 45, 1:30-133. 

For magnifications up to jihoiit x4 the camera is 
fitted with a short-focus (10 to 12 cm.) single 
meniscus photographic lens, whilst by placing a 
large diameter lens on a support lK*tween the 
camera lens and the ohie* t magnifications up to 
about x8 may lx ebtained. Fof magnifications up 
to about >^75 the camera lens is rcplaccnl by a 
inicro 800 |)e objective fitted into a cork. For mo.st 
purposes “ordinary ” plates are the most suitable 

-C. A. M. 

Action of co(d ujuai a ]>hotoi}raphic plate. 
Sinkinson. See II. 

Patk.nts. 

Strong [photographic] prints from weak negatives; 
Process for producing — . Staess, BcTlin- 
Steglitz. Ger. Pat. 316,0>^7, 1.-3. 17. 

A THIN film of tra n.'>|)arent gelatin or <‘eIluIoid, 
coloured reel by meams of imtassium* ferric oxalate 
and ammonium thiocyanate, is ini<‘rpos<*<l l>ctwcen 
tho negative and tlie printing pajMr. This i.s 
bleached printing proceeds in irivers<* proportion 
to the density of the negative, and the effect of 
printing under a nteeper negative is obtained. The 
bleachea film regaias its colour on storing in the 
dark. The amount of intenaification obtained may 
be reduced by partial bleaching of the film before 
printing or increased by using two or more filnrs. 

-B. V. S. 
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XXII.-EXPL0SIVES; MATCHES. 

Nitrocellulose from wood pulp. R. G. Woodbridge, 
jun. J. liul. Eng. Cliem., 1920, 12, 380—384. 

DiFFicuLTip experienced in the nitration of wood 
fuilp in crepe paper fonii were that the nitrated 
material tended to gelatinise, and that this and the 
shortness of the fibre rendered it difficult to remove 
the acid from the nitrocellulose in the centrifugal 
wringer. The yield of iiitix)cellulose was very low, 
only alx>ut r2 lb. per lb. of wood cellulose, as com- 
pared with V52 lb. from cotton wlliilose. The con- 
sumption of acid was high, and the material was 
ditficult to dehydrate. The viscosity of wo<^ pulp 
nitrocellulose was much lower than" that of cotton 
iiitro(xllnlose. It was found, however, that satis- 
tactory re.sults could be obtained by the use of 
mixture's of cotton fibre witli at least 50% of wo(mI 
pulp, the most suitable material being siilpliite pulp 
Irom spruce or mildly bfi'aclunl soda pulp irom 
pine instead of a deciduous wood. The mixtures 
gave no material difficulty in nitration, the acid 
recovery was normal, and tlu' yield of nitrocellulosi' 
about 1'.50 lb. pt'r lb. of cellulose, indicating a yield 
ol about 148 lb. ixr lb. of wood cellulose. In pre- 
[)ariiig the nitrocellulose the dehydration re(|ui!ed 
a somewhat longer time. For nitrating wood pulj) 
alone additional purification would 1 h‘ essential, and 
would add to the cost of the product. (67. J., 1919 
555 A, 602 a.)— C. A. .M. 

Nil roccllnlose and inorganic nitrates; Estimation 
of nitrogrn in — - with the nil romrter. E. G. 
Beckett. Chem. Soc. Trans., 1920, 117, 220 — 235. 
Nituo.metuic estimation of nitrogen in nitrooollu- 
loses and, to a los.ser extent, in inorganic nitrates, 
always gives low results, and the coiu'Iusioii pre- 
viously reached (.1., 1914. 628) Lliat with 96 

sulphuric acid tlu.‘ various errors com])ensate one 
another is now sliewri to he incorrt'ct. 3’he interval 
of time which is allowed to elapse bet\\iM'n tin* 
introduction of the nitrate and sulphuric acid into 
the nitrometer and the sliaking has a great influeiici' 
on tiu' results, particuhu-ly with the niunffllulcses. 
tlie diminution in volunu' of crude nitric o.xide 
obtained being the more pronounced the stronger 
the sulphuric acid and tlie longer tln‘ interval. A.s 
tile result ol analv.ses of the ( rinh' gas ('volved uiid<*r 
varying <onditions and of th(‘ residual fiulphuric 
acid, whereby the necessary correction was calcu- 
laUsl. the best results were found to be obtained 
by using 15 c.c. of 92’.“) — 94’l) ' sulj)buri<‘ acid and 
by alhiwiiig i tx> 4 hour to elapss* between the intro- 
duction of the nitrocelluloss' and acid into the 
nitrometer and tlie shaking. In this case the error 
is alnnit -0'7 , of the total nitrogen found. 

— G. F. M. 


Patk.nts. 

KrpJosire mixture. R. L. Hill, 3'ania<iua, Pa., 
Assignor to Atlas Powder (’o., Wilmington, Del. 
r.S. Pat. 1,334, .303 , 23.3.20. AppJ., 30.8.18. 

An e.xplosive mixture consists of ammonium per- 
chlorate, nitro-starc h, and a metallic compound 
cHjiahle of combining with chlorine.- W. J. W. 

Soircnf from, smokeless pmnlrr; Process for 
recorenng E. dii Pont, Wilmington, Del. 

r.S. Pat. 1,334,360, 23.3.20. Appl., 13.6.19. 

In reiovering from smokeless |H>wders a mi.xed 
s«)!yent, the tonstitueiits of wliich have different 
boiling points, tlie solvent is slowly vaporifkHl, a 
jwrtioii of the vapour is cooled to condcnsAi only the 
vapour of higher Imiling jmint, the unoondensod 
vap<>ur is returned to and pa^Mcd through the 
material, and another portion of the vapour is 
cooled and condensed.— L. A. C. 
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Explosive, comjwunds. Atlas Powder Oo., Wilming- 
ton, Del., Assignees of R. L. Hill and A. J. 
Strane, Tamaqua, Pa., TT.S.A. Eng. Pat. 
134,523, 1.9.10. (Appl. 21,438/19.) Int. Conv., 
1.11.18. 

See U.S. Pat. 1,307,495 of 1919; J., 1919, 604 a. 

Displacement of in nitrocellulose. Ger. 

Pats. .m5,512 and 307,701-2. See XI. 


XXIII.--ANALYSIS. 

Firwer-vrints; Detection of on documents. 

C A. Mitchell. Analyst, 1920, 45, 122--129. 

Foil tho mechanical development of finger-prints 
upon paper good results may he obtained by the 
use of various dry powders, .such jus graphite, red 
lead, cadmium iodide, methylene blue, etc. For- 
geot’s ink methwl is bascnl upon the fact that there 
is normally a slight secretion of oil on the fingers, 
which repels tho liquid from the parte of tho paper 
on which tho papillary ridges hav<5 rested. Variable 
results obtained by different workers are attribu- 
table to variations in tho composition of the ink. A 
suitable ink for the purpose is oldaincd by dis- 
solving pyrogallol in 1' osmium tetroxidc solution, 
which behaves like iron salts in forming an ink I 
with substances containing three hydroxyl group.s 
in juxtaposition. The reaction also affords a sensi- 
tive U^st for osmium tetroxidc. The most .sensitive 
vapour-reagent for finger-[)rints is iodine, but mer- 
curic iodide vapour gives more stable colorations. 
Osmium tetroxidc vapour gives permanent colora- 
tions with recent finger-prints, but is les.s triKst- ' 
worthy than iodine vai)Our. Conversely, the re- 
action may be used for detecting osmium tetroxidc, 
a slightly greasy fing<'r-print being (‘xpos<M to tin* 
vapour. -C. A. M. 

]\foislure in cool etc. ^fyliill. See II.\. 

Benzol in i/u.s etc. Shuttlewortli. See 11a. 

II ijdrocc rhuus. Tans/, and IVtt'r. .‘'''V’Ha. 

Varafjin in ceeesin. Smelkiis. Sc^ Oa. 

Snli'huric ions in coinplcf eompo}/ luh. .lob and 

Uic.dn. ,sv-c vn. 

Jli/dro ‘/I ion concent rat inn . Fricke. See \ II. 

JI ypoio(1o)is <iei(i. Col'inan. Sec \’II. 

Boric odd. Viin Liemj)t. See VI T. 

Carbon in iron. Vensen. See X* 

Carbon in ferro-alloys. Rottmann. See X. 

Soap. Webc'r. Sec XII. 

Carbon black. Per rot t and Thiesson. See XIII. 

Clue jellies. Low. See XV. 

Tensile sirenyik of yluc. Hopp. Sec W . 

Sucrose. Jackson and Clillis. See XVII. 

Sucrose. Rolfe and Hoyt. See XVII. 

Sucrose in molassi . Rrodie. See XVII. 

Bed wines. Macmillan and Tingle. See XVIII, 
Osalic acid in vineyar. Ran. See XVIII. 

Mercury in organic compounds. Wober. See XX. 
Oxalates. xVIacri, See XX. 

Nitrocelhdose and nitrates. BecketJ. See XXII. 


Patent List. 

ms (Utes givsB in this list srs. in ths oass of Appli«»> 
tioDS for Pstents, ihoss oi application, sjid in ths csss ol 
Complsts 8pscdflo&tioDs soespied, thoigs of ibs Officdsl 
Journals m which the sooepianos is announced. Coonplsts 
SpsoifiMiians thus advsrtassd as socaptsd ars opsn to 
inspection at the Patent Office inunediatefy and to 
opposition within two months of tbs date given. 


I. -GENERAL; PLANT; M.\CilINFRY. 

Applications. 

Andrew, Miller, Trevelyan, and Armstrong, 
Whitworth and Co. Furnaces burning powdered 
fuel. 12,471. May 5. 

Blagden, and Howards and Sons. Manufacture 
of {‘Utalysts for dehydrogenation, and application 
of siKrh catalysts. 12,513, May 6. 

Do Laval Separator Co. Ckmtrifugal separator. 
12,631. May 6. (U S., 31.8.17.) 

East is. Recovery of gases. 12,368, May 4, 

Fairweather (Lysekils Mekaniska Verkstads 
AkticbulagL 11,664. See XJX. 

Grondal. Apj)aratus for lixiviating granular or 
pulverulent material. 11,927. Apr. 29. (Sweden, 
29.1.19.) 

Jia mcr. Producing high temperatures in hoat- 
em‘rg;v carrying lluids, 11,531. Apr. 26. 

Harris. Drying aj)paratus. 12,(X)9. Apr, 30. 

Ji<*igb and Little. 11,785. Sec II. 

Merrv. Evaporation of liquids, 12,451. May 5. 

Me rry. Utilisation of natural thermal energ,y. 
12,601. May 6. 

Naiicrz. Condensing gases and gascou.s acids. 
11,676. Apr. 27. (France, 30.1.19.) 

Sutton. Ap{)aratus for elfecting reactions be- 
tw<*en g.ascs. 12,219. Alay 3. 

4'liornycroft. Apparatus for extraction of juice 
from vegetable substances. 11,822, Apr. 28. 

Union Espagnolc de Fabriqiu's d’Fngrais, de 
Produits Cbimi(iues, et de Supcri)bospbates. Roller 
crushing .n.achinos. 11,489. Apr. 26. (France, 
9.3. M.) 

Wade (.Norton Co.). Grinding machines. 12,255. 
.May 3. 

Walpole, extraction apparatus. 11,571. Apr. 26. 

’Weyers, Downdraught kilns, ovens, etc. 11,518. 

, Apr. 26. (Holland, 2,5.19.) 

Co -M 1 ‘L KT L S pi: C j P I CAT IONS A C C K PTEl) . 

2004 (1919). Ablett. ‘ Method of subjecting 
material to chemical treatment and grinding or/ 
i and mixing and apparatus therefor, also ball mill 
and combined grinding or /and mixing and vacuum 
j drying apparatus. (142,176.) May 12, 

■ 3156(1919). Arter. Grinding machines^(i41, 831.) 

i May 5. 

' 4959 (1919). Van Norniau. Grinding machines. 

I (141,851.) Mays. 

5975 (1919). Laverack. Means or apparatus 
! employed for drying excreta, inueilaginous, and 
! other solid matters containing a large proinirtion of 
{water. (141,861.) May 5. 

; 7250 (1919). Davis. Apparatus for drying or 

; rooliiig eoal, limestone, and other .substanees or 
i materials in granular form. (141,873.) May 5. 

I 13,751 (1919). Durrans, and Boake, Roberts, and 
! Co. Still-heads. (I42,:i30.) May 12. 

16,015 (1919). tnmte. Process of and apparatus 
for .separating solids from liquids. (128,944.) 
Mav 12. • , . 

25,018 (1919). Norsk Hydro-Klekt risk Kvaelstof- 
aktieselskab. Effecting crystallisation from solu- 
tion. (134,207.) May 12. 

25,486 (1919.) Gaillet. Combination of pyramidal 
surfaces for purification of liquids, vapours, and 
gases. (133,971.) May 12. 
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II.— FUEL; GAS; MINERAL OILS AND 
WAXES; DESTRUCTIVE DISTILLATION; 
HEATING; LIGHTING. 

Applications. 

Barrett Co. 11.833. iSee XIII. 

Culver. Artificial fuel. 11,546. Apr. 26. 

De Laval Separator Co. Process for cleaning 
gasoline. 12,629. Mav 6. (U.S., 23.9.18.) 

Dobson and Pickard. Gas-producers. 12,271. 
May 4. 

Duckham, and Woodall, Duckham, and Jones. 
Gasification of coal etc. 11,802. Apr. 28. 

Engelke. Treating hydrocarbon oils. 11,679. 
Apr. 27. 

Fitzgerald. Utilisation of crude etc. petroleum 
oils etc. 11,581. Apr. 27. 

Lambert. Recovery of conden.sable gases or 
vapours from carbon. 12,709. May 7. 

Leigh and Little. Treatment of dust from gas- 
cleaning plants. 11,785. Apr. 28. 

Perry. Apparatu.s for distilling and briquetting 
carbonaceous material. 12,802. May 8. 

Tvvynam. Gasification of fuel. 12,741. May 7. 
Wilson. Method of treating and utilising 
carbonaceous materials with recovery of hydro- 
carbon oil.s contained therein. j2,500. May 5. 

Complete Specifications Accepted. 

21,021 (1918). Cru.sh. Gas-producing plant. 
(141,771.) May 5. 

21,724 (1918). Christopher. Method of and 
apparatus for the distillation, carlKjnisation, or 
gasification of CK)al, carbonaceous maU^rial, oil 
shales, and the like. (142,163.) May 12. 

2706 (1919). Holt and Walker. Method of manu- 
facturing gas from co^d _or like carbonaceous 
material. (141,828.) May o. 

2825 (1919). Hack and Bougliton. Apparatus 
for washing gas. (142,203.) May 12. 

2905 (1919). Mann. Process relating to the 
decomposition of hydrocarhon.s an<l other substanc*es 
in the liquid and/or vapour phases. (142,206.) 
May 12. 

2974 (1919). Hiircz. Coke ovens. (123,099.) 
May 12. . .... , 

20,002 (1919). Stoinschneider. Di.stilling-boiler, 
more ‘especially for the distillation of heavy hydro- 
carbons of the petroleum, lignitc-tar, and coal-tar 
industry and the like. (142,376.) May 12. 

III.—TAR AND TAR PRODIXTS. 
Applications. 

Bregeat. Process for recovery of naphthalene 
and/or camphor from gaseous mixtures. 12,753. 
May 7. ... 

Drew and IVforgan. Production of toluene 
derivatives. 12,471 L May 5. 

Sutton. Manufaiture ijf naphtholutes and 
hydroxynaphthoic ncid.s. 12,110. May 1. 

Complete Specification Accepted. 

20,002 (1919). Stcin,chncid(T. See II. 

IV.—COLOURING MATTERS AND DYES. 
Applications. 

Carpmael (Farlienfabr. vorm. F. Bayer and Co.). 
ManufacTuro of indigoid vat dyestuffs. 12,526. 
May 5. 

Carpmael (Farbenfabr. vorm. F. Bayer and Co.). 
Manufacture of azo djes. 12,6,39. May 6. 

Complete Specification Accepted. 

624 (1917). Vidal. Preparation of a black 
colouring-material. (141,759.) May 6. 


V.-FIBRES; TEXTILES; CELLULOSE; 
PAPER. 

I Applications. 

! Beaver and Claremont. Impregnating paper etc. 

with electrical insulating-compounds ©to. 11,668. 
i Apr. 27. , . , 

i Briggs, and British Cellulose and Chemical 
’ Manufacturing Co. Treatment of fibres and fabrics, 
j 11.886. Apr. 29. 

1 Bronnert. Manufacture of artificial silk. 12,061 
; and 12,719. Apr. 30 and May 7. 

' Burliii. Process of manufacture of paper etc. 

' pulp from peat. 11,458. Apr. 26. 

Green. Cellulose acetate and nitrate composi- 
tions and light esters. 12,605. May 6. 

Summers. Process of retting fiax etc. 12,106. 
May 1. 

Complete Specifications Accepted. 

14,688 (1919). Dreyfus. Manufacture of solutions 
of cellulose acetate and of celluloid-like masses, 
films, and other products or articles produced there- 
with. (128,215.) May 5. 

18,129 (1919). Robinson. Production of fibres 
from fiax or the like. (141,982.) May 6. 

19,165 (1919). Duclaiix. Process for the purifica- 
tion of nitrocelhilose. (130,619.) May 5. 

27,209 (1919). Siulerneyer. Method and means 
for manufacture of artificial silk. (142,038.) 
May 5. 


VI.— BLEACHING; DYEING; PRINTING; 
FINISHING. 

Application 8. 

Euster and Olig. Machine for mercerising yarn. 
12,382. May 4. (Germany, 10.7.19.) 

Pearce. Huldi.'rs for dyeing cops etc. 12,298. 
May 4. 


VII. 


-ACIDS; ALKALIS; SALTS; NON- 
MKTALLIC ELEMENTS. 


Applications. * 

Busico. 12,750. See W. 

Fair weather (Fredriksstad Electrokemiske 
Fubnker Aktieselskabet). Process for manufacture 
of perborates by electrolysis. 12,701. May 7. 

Gibbs. Production of magnesium salts. 11,663. 
Apr. 26. 

Haucnschild, 11,814. See IX. 

Hoseasoii and Norris. Preparation of chlorine 
compounds, and methods of employing same. 
12,6.55. May 7. 

Levy and Terrisse. Regenerating hydrochloric 
acid. 12,751. May 7. (Switz., 15.11.19.) 

Matheson. Manufacture of alum and sulphate of 
alumina. 12,628. May 6. 

.Matheson. Manufacture of sulphuric acid. 
12,6.30. May 6. 

Nauerz. 11,676. See I. 

Parrish, and South Metropolitan Ga.s Co. Manu- 
fa( tore of ammonium sulphate. 12,039. Apr. 30. 

Parrish, and South Metropolitan Ga.s Co. Manu- 
fa( ture of ammonium sulphides. 12,040. Apr. 30. 

Complete Specifications Acckited. 

146*1 (1918). Soc. Imlustrielle do Produits 
Chimiques. Prixcs.s for isolating or purifying 
alkali chromates. (119,647.) May 5. 

15,51 1 (1918). Soc I’Air Liquido (Soc. Anon, pour 
PExploit, d«» Proc. G. Claude). Aoparatus for tho 
synthesis of ammonia at very high pressures. 
(142,1.50.) May 12. ^ i 

17,650 (1918L Heberlein. Method of ,^d 
apparatus for electrolysing a solution of a nickel 
salt. (141,766.) May 6. 
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17,749 (1918). Mnconochie and De lloa. Methods 
of and apparatus for the oxidation of tin and tho 
production of tin oxide, the improvements being 
also applicable for tho treatment of zinc and zinc- 
contaming materials for the production of zinc 
oxide. (142,157.) May 12. 

693 (1919). Percival, and Edison Swan Electric 
Co. Production of argon. (141^783.) May 6. 

1313 (1919). Linder and Lessing. Manufacture 
of sulphate of ammonia. (141,787.) May 5. 

1427 (1919). South Metropolitan Gas Co., Evans, 
and Rollings. Manufacture of ammonium sulphate. 
(141,798.) May 5. 

1428 (1919). South Metropolitan Gas Co., and 
Weight. Manufacture of sulphate of ammonia. 
(141,799.) May 5. 

1744 (1919). South Metropolitan Gas Co., 
Parwsh, and Valoii. Manufacture of neutral sul- 
phate of ammonia. (141,819.) May 5. 

2729 (1919.) Norsk Hydro-Elektrisk Kvaelstof- 
aktieselskab. Production of pure con<-entraie<l 
nitric, acid and tetroxide of nitrogen. (124,191.) 
May 5. 

6438 (1919). British Thomson-Hou.ston Co. 
(General Electric Co.). Methods of and apparatus 
for fractionating air. (141,864.) May 5. 

10,150 (1919). British Thomson-Housion Co. 
(General Electric Co.). Production of fluid halogen 
compounds of silicon, boron, or titanium. (141,908.) 
May 5. 

11,793 (1919). Laiigwcll. Mauufncturc of fiucly- 
sulxlivided barium carbonate. (141,925.) May 5. 

13,009 (1919). Minton, and TTnited Alkali Co. 
Apparatus for tho manufacture of detached or flake 
caustic-soda or other matter required to bo obtained 
in a state of division from a fused or molti'ii ma.s.s. 
(141,942.) May 5. 

16,359 (1919)'. Dmhemiu. Sfp. XVT. 

1997 (1920). Soc. ludustriolle d(‘ Produits 
Chimifpi(*s. Process for isolating or purifying 
alkali ehremates. (138,111.) May 12. 

VITL- GLASS ; CKRA^ffCS. 

Ai’i*i.tcatio.\s. 

Delaunay and Dimitri. Pr(’''<‘Si i'or manufacture 
of refractory and insulating products. 12,113 ami 
12, M5. May 1. (France, 21.11.16 and 16.7.18.) 

La^rley (Cambridge (I’lass Co.). Manufacture of 
glass. 12,111. May 5. 

Norsk(‘ Aktieselskah for Elc-ktrokeinisk Industri 
Norsk Industri Hyj)otekhank. Manufacture of 
porous material. 12,618. May 6. (Norway, 16.5.19.) 

Somerville, and South Metropolitan Gas Co. 
Glass vessels containing wire ^ to bo heated to 
iiKaudesccTico, 12,377. May 4.' 

COMPLETK Sl'K('IFICATlONS ACCEPTED. 

20,912 (1918) and 526 (1919). Adair. Drying of 
china clay, and ariaugcmciits connected therewith. 
(142,161.) ]Ma.v 12. 

17,226 (19I!0. La:igW('Il. Manufacture of glass. 
(112, .365.) May 12. 


IX.^BI ILDING MATEUIALS. 

Ap1’LIC.\T10N8. 

Bakema. Bias, furnaces for manufacture of 
cement et( . 12,827. May 8. 

Hauenschild. Burning or calcining cement, 
magnesite, et<*. 11,814. Apr. 28. 

Hcnggcler and Hottinger. Process for pro- 
duction of hydraulic mortar. 12,316. May 4, 
Stewart and Woolcock. Conereto products. 
12.337. May 4. 

Walton. Mctlmd of producing coloured effects on 
or in plaster of Paris, artificial stone, cements, etc. 
12,200. May 3. 


Complete Specifications Accepted. 

5347 (1919). Sharratt. Brick-kilns. (142,237.) 
May 12. 

18,772 (1919). Roy. Piaxess and apparatus for 
rendering wood impermeable, jind recovering 
liquids contained therein. (139,981.) May 12. 


X.— METALS ; METALLURGY, INCLUDING 

El/ECI R( )-META LJ. UHG Y . 

Application 8. 

Amalgamated Zinc (do Bavay’s), Ltd. Recovery 
of lead and silver from sulphide or<'S and metal- 
lurgical products. 11,831 and 12,589. Apr. 28 and 
May 6. (Australia, 1 7.5 and 6.5, 19.) 

(k)wpcr-C()lcs. Electro-deposition of iron alloys. 
12,662. May 7. 

Cunningham. Process for coating aluminium etc. 
with nickel etc. 11,513. Apr. 26. 

Electrolytie Zinc Co. Recovery of zinc by 
electrolysis. 11,934. Apr. 29. (Australia, 24.12.19.) 

Emesco, Ltd. 12,156. »Se<? XI. 

Kriiig and Stalhane. Coating metal objects with 
another metal. 12,214. May 3. 

Walter. Alloys of metals of the forio-chromiuni 
group and silicnm or its compounds. 12,38(3. May 4. 
((h'rmany, 7.1.20.) 

Walter. Method of prcxlueiiig alloys with metals 
of the ferro-ehromium group and silieum or its 
compounds, 12,387. May 4. (Germany, 14.1.20.) 

Walter. Method of producing alloys with metals 
of tho ferro-chromium group and silieum or its 
compounds. 12,480. May 5. (.Austria, 20.3,18.) 

Complete Specifications Accf.J’Tfd. 

17,749 (1918), .Maconochi(‘ and De Ros. See VJl. 

1156 (1919). District Chemical Co., and Hoblyii. 
Mixture's for carhurisiug steel during the case- 
hardening process. (111.802.) May 5. 

6392(1919). Ga.sche. (trading or concentration of 
ores and tlie like. (1 12,246.) May 12. 

11,725 (1919). ]McKc( hnie, and McK<*(hnic Bros. 
Method for separating or recovering nickel from 
cupro-iiifkel alloys, scrap, and the lik<*. (142,310.) 
May 12. 

11,868 (1919). Perez. Process for decomposing 
mercury, and obtaining radium and gold, which aro 
contained in tlic formation of this metal. (126,961.) 
May 5. 

12,372 (1919). Harris. Dezincing of lead. 
(1 12,315.) May 12. 

11,161 (1919). Jarvis. Manufaelure of steel. 
(1 11,956.) May 5, 

16,819 (1919). Brettc'll (Snead ami Co, Iron 
Works). Heat treatmc'nt of metals, and^ apparatus 
therefor. (I12,:r>8.) May 12. 

2;‘),3I6 (1919). Harris. Refining of lead. 

(142.398.) May 12. 

29,038 (1919). Ih'lais. Gold allovs. (112,018.) 
May 5. 

29,302 (1919). Dorr Co. Treatment of fine ore.s. 
(i:U),811.) May 5. 


XT.- -ELECTRO-CHEMISTRY. 
Applications. 

Allen. Electrodes for sc'condary or storage 
batteries. 12,567. May 6. 

British Thomson-Houston Co., and Ralph. 
Elec'tric furnace's, 12,841. May 5. 

British Thomson-Houston (’o. ((ic'cnrnl Electric 
Co.), Devices for controlling electric discharges 
through gases and vapours, and methods of 
operating said devices. 12,225. May 3. 
Cowpor-Coles. 12,662, See X. 

Delaunay und Dimitri. 12,l'i3 and 12,146. See 

vm. 
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Electrolytic Zinc Co. n,l)3'l. <SVc X. 

Krnosco, Lt<l. EIcctro-chcniicMl do-nisting hikI 
cl('aning process. JM.ay />. 

En i r well thcr ( Fr<Ml rikss I ad Kli'ck 1 roUciiiiskc 
Fahrikor Akticsclskalad). 12,701. Ste VIJ. 

’ (irimth. 12,150. See XW. 

Hayward and Kluytinnns. Fled vie resislaiico 
materials. 12,001. Apr. .30. 

Puuehaiii. Flcctrodi's toi' idl'd ric batk'rie.s elc. 
12,263. May 3. 

Pouchaiii, Noc;ilive dedrodc for di'drie 
accumulators. 12,201. ]\lay 3. 

Poudiaiii. Positive ('ketrodes for I'lcctric 
accumulators. l2,Sd;{. ]\|;iy H. 

Pouchaiii. Pledrii! aceumiilalors. 12,S31. 
May 8. 

Soiiciui. Fli'dric cnu-ilile ovens. 12,372. M;iv 4. 
(Italy, 25.1.10.) 

Co.MPLKTK Sl'KririCATlOX.S AfCKPTKD, 

17,050 (101'^). Heherloin. See VIT. 

10.053 (1010). Marks (Armour Fertilizer Works), 
Polyphase cledrii -healino; furnaei's. (112,2^.3) 
May 12. ^ v ' •/ 

Ml.— FAT.8; OILS; WAXKS. 

AT'PMOATlO.Na. 

llusieo. 12.750. See \ V . 

H('y. Claritying oil and greasi' solvi'iits. 1I,5S0. 
Apr. 27. 

Maltei. 11,011. S'er Xlll. 

'J'seng. iMamil act lire of soap, 12,000. May 7. 

xrir.-PAix rs; puniKX'rs; vapnishks; 

PLSLNS. 

Apppk vTlOXS. 

Parri'tt Co. .Maniifadiin of re^in from iiai.hlhas. 
11,K{3. .\pr. 2'>. d'.S., 5.5.10.) 

Dc Mruyn. 5l;iiiiil;o tur(‘ of fia.ste, di>(emj>er, 
and eolmiru.'oli. 11,105. A()r. 20. 

Critlith. 12,150. Sec XW. 

Matid. Soheii! for varnisltos, oils, sIukos, etc. 

11.011. Apr. 20. 

ditan (V), Titanic oxidi' pienK'iH s, and produc- 
tion of same. ll.tNl. Apr. 30. (.Vorway, I.S.IO.) 

XIV. l.\i)|.\ Id lUlLP ; Cl TTA-PKHCHA. 

Ari’f-H ATIO.NS. 

Crillitli. Ll' olidldic nmniifad iii'c id' metallic 
sidphirles for use as Mih. aiiisiiig itipmcots. 12,150. 
May 3. 

llcywned, and di '.vorth Ivuhhcr Co. T’roci'ss for 
acceleration of valcanis.at imi. 12,757. May 3. 

XV. TdCMilKll; UdMl; IKtKX; (iLCF. 

Api’LK VTIO.SH. ! 

Pamher and Oicin. l.innuig hides and .'kins. 
42,067. May 1. 

Ilusico. Mf lied oi M j), Hating fat, osscin, and 
tricaleic filai^iili.i to ot hmu -. j2.75tt. May 7. 

(ftaly, 11. 3. 10. i 

C.'armichad. d'anning. 1 1 tiptp ,\pr, 30, 
Schidrowitz. Adin-ivo.. J j .OO'.p Apr. 27. 

xvr.- SOILS; FK|{ riLIsKPS. 

A p,"i.i( AT 10 N 8 . 

Ahorio.s Craditicos Xilriheanl-s So<-. .Anon., 
Conzah'z^ Llaiia.s, ami Sam ln'z. Cheniifal manure 
12,507. Mfiv 5. 

Croft. 1 1,727. SrrXlX. 

Hamicr. F’crtihsciMlrvcr. 12,571, May 6. 

(C.S., 2H.5.I0.) 

Co:mplete iSpecjfk ation .Aia kctep. 

16,.*F>0 (1010). Duchciiiin. Miiiiufaeturo of : 

eyatiarnide, and apparatus therefor. (132, .%1) i 

Alny 12. ! 


I X Vll.- Sre AUS ; STARCHES ; GUMS. 

j Ari'LICATIONB. 

! Classen. Manufacture of sugar and furfurol 
! from wood etc. 11,601. Apr. 27. (Norway, 18.3.10.) 

I Lew ami d’crrissi*. Obtaining glucose from wood. 

; 12,600. iMay 6. (Switz., 13.5.10.) 

XVI [I.- FFdlMKNTATlON INDUSTRIES. 

Applications. 

(himplx'lL IMctliod of rendering alcohol uu- 
i dnukahlc. 12,677. May 7. 

! (dassen. 11,601. NrcXVJI. 

I iicvy ami d’crris.sc. 12,000. See XVIT. 

' X I X.- FOODS ; AVATK.Il I’lUMFlCATlON ; 

I SANITATION. 

j A PJ'Ll CATIONS. 

Ddl, Pell, and Iliilcr. Preserving meat, fish, etc., 
j and ventilating rooms. 11,720. Apr. 28. 

J liendixen. Method of making liquid milk from 
; dried milk, and of making artificial milk from 
I c.iseiu. 12,625. May 6. 

; Jlolton and Mills. Apparatus for aerating and 
, circulating sewage etc. 12,165. May 3. 

• Croft. Producing meal or Hour from fish for use 
i as food or Cwtiliscr. 11,727. Apr, 28. 

! Fairweather (Lysckils Mekaniska Verkstads 
; Aktieholag). Distiiling waii'r, 11,661. Apr. 27. 

Uorget-mc-uot, Ltd., and H uhliiiisou. Process 
' for agi'ing Hour. 12,403. l\[ay 5. 

Fuc.ssly, Hopworth, AViltou, and AVilton and Son, 
Alethod of treating and liltcriug water containing 
tarry mat ti-rs. 12,050. May 7. 

Jloi t. Process for mnuufacluro of sterilised milk 
etc. 11.05(), A] O’. 27. 

Kent -.loues, Watson, ami Woodlands, Ltd. 
Manufacture of Hour .iiid bread. 12,260. 12,261. 
•May 3. 

Li'wiu. Sewei'age piiiiHeatioii ])laiit. 12,5,32. 
Ma\ 0. 

Co.MPLKTK .SpKCJKJ CATIONS ACCKPTKO. 

Dick. (5)ndeused-milk j»roduet. 

I I 11.703.) May 5. 

1'^37 (1010). Ihipi'. Preserving orgaiiie materials. 
(Il2.l0!t.) May 12. 

23^2 (lOUO. Falk and Fraiikel, McUkkI and 
app.iintus for presen ing animal and vegetahio 
■sultslames. (123.073.) .Alay 12. 

13,>^Ul ( 1010). Whitham. Process of and appara- 
tus for manufaeture of cocoa and chocolate. 
(111,053.) .May 5. 

XX. OIULAXIC PRODTXTS; MKDK’INAL 
SrHSTA.XCKS; FS.SFNTTAL OILS. 

A PPLICATIONS. 

Pl.igdejg and llouards :iud Sous. 12,513. Sre I. 
J1 rege.i t . 12. 753 . .S' ce HI. 

Faher .and Selumfl'i'r. Maniiraetnrc of sulpho- 
thalassolie acid and its salts. 11,515. Apr. 26. 

Co.Mpr.KTK Spf.ciucation Acckptkd. 

4275 (1010). Sclden Co., and Seldmi.' Procc.ss of 
treating eyuK'ue. (112,226.) May 12. 


\\\. iMlOTOCRAPfllC MA TFRIALS AND 
i»ROCKSSES. 

AI’PLICATION. 

.lelfreys. Phologi ajdiy. 12,561. May 0. 

Co.MPLKTK SpKCIFK ATJON8 Ai CKiTKI). 

11,117 (1010). Marks (Du Pont do Nemours and 
Cm). Comiiositioii for detonators, (142,303.) 
Mav 12. 

10,165 (1010). Duclaux. See V. 
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Uetalhe eafalyiti; Effect of mrfaee oxiMionon 

some . F. F. Rupert. J. Amer. Chem. Soc., 

1920, 42, 402—411. 

Platinum foil which ha« been used as an anode for i 
the electrolysis of water acquires increased cata ytic 
^tivity towards detonatmg. gas (eleetrolytw 
hydrogen-oxygen mixtures), which is due to surface ^ 
Sidation, and can bo induced by chemic^ j 

as well as by anodic polarisation. A similar eff^t 
was found in the case of palladium and gold. In | 
the case of cobalt, a slight increase in activity WM i 
detected, but was probably due to an increase in 
the area of active surf aw by etohing. The catalytic 
activity of smooth palladium towards the hydro- 
genation of cottonseed oil is increased by surface 
oxidation. Palladium is.60 times as active towards 
detonating gas as platinum, w^st platinuni is 
2000 times as active as gold, and 200 times as active 
as cobalt. — E, H. R. 

Waste heat and its importance in future heat \ 
p.conomy. E. Reutlinger. Z. Dampfkessel u. 
Maschinen-botrieb, 1919, 42, 377 378, 394 397, 
401—404. 

Production of low-temperature tar in steam power 
plants. Wilkens, See IIa. 

Patents. 

Beat treatment of chemical compounds {under 

vressure^ : Apparatus for and method for 

operation thereof. F. X. Covers. E.P. 129,962, 
22.11.18. (Appl. 19, *271/18.) Conv., 18.7.18. 

Tubulau heating apparatus is kept clean internally 
by moans of balls wnich are fed continuously, one 
at a time, with the chemical under treatment, and 
withdrawn after the process is finished.^ By this 
means long, continuous tubes with no joints for 
cleaning purposes may be used. Should a catalyst 
be necessary for the desired reaction, the balls may 
bo made of the catalyst. A suitable form of ball- 
feeding apparatus consists of two discs rotating 
above and below a distance piece, which is rather 
thicker than the diameter of the balls. Holes are 
made in each of the discs, but not opposite each 
other, also in the distance piece, through which one 
ball at a time can drop. To deliver the material 
to bo heated, it is preferable to have a pump capable 
of giving a large excess pressure, so that if a ball 
comes to rest against an obstruction, the obstruction 
may be removed by the scouring action of the liquid 
or gas under treatment forced -at high velocity 
between the ball and the wall of the tube. — B. M. V. 

Boiler [rod] mills. F. E. Marcy, Salt Lake City. 
E.P. 136,950, 5.2.19. (Appl. 2854/19.) 

In a rod mill the discharge end is left open, 
permitting ready inspection and admission and 
withdrawal of the grinding rods, and devices are 
provided for retaining the grinding rods, while 
allowing free outlet of the ground material. 

— B. M. V . 

Vacuum filters^ Continuous . A. E. Alexander. 

From United Filters Corp., Brooklyn, U.8.A. 
E.P, 141,001, 30.13.18. (Appl. 2681/20.) 

To allow of withdrawing the filtrate and wash 
liquors separately, the central shaft supporting the. 
Begmentfd filter leaves of vacuum filters of the 
rotating leaf type is constructed of a number of 
tubes (parallel to the axis) communicating with the 
leaves by means of ports extending through seg- 
mental damps and with the vacuum apparatus by 
means of a rotating valve. — ^B. M. V . 


Filters; Continuous . A. E. Alexander. From 

United Filters Corp. E.P. 136,309, 30.12.18. 

In a continuous vacuum filter with segmental filter 
leaves (U.8.P. 1,293,655- J., 1919, 276 a) means are 
provided for inflating tno filter bags at an appro- 
priate stage, and thus bringing them in contact 
with scrapers to remove the niter cakes. 

Filter presses. P. W. Norman, Teddinj^n, and 
The Aluminium Plant and Vessel Co., Ltd., 
Wandsworth. E.P. 140,715, 27.10.19. (Appl. 
26,358/19.) 

In filter-presses of the plate and distant frame fyP® 
provid^ with a common longitudinal outlet duct 
formed by ports in the plates, the passages from the 
plate surfaces to the outlet duct are more easily 
cleaned if drille<l on the slant, either a separate 
passage from each face, or one inclin^ passage 
extending from a larger transver.se hole through the 
plate; this latter hole, being within the filtering 
area, may be partly filled by a suitable Ig'^^ y 

Filter-table; Botary . E. L. Oliver, Oakland, 

Cal. U.S.P. 1,335,696, 30.3.20. Appl., 28.6.18. 

A HORIZONTAL Totary pan is divided into a number 
of compartments, each having a filter bed, and dis- 
charge conduits lead from each compartment to a 
central valve plate. The valve is adjustable, so that 
suction may be applied to different groups of 
conduits in succession, and thus to filter licds, which 
are at different distances from the supply or un- 
filtered liquid.— W. F. F. 

Filtration; Method of 'and apparatus hr . 0. J. 

Salisbury, Assignor to United Filte^ ^rp., 
Salt Lake City. U.S.P. 1,336,444, 13.4.20. Appl, 
29.8.17. 

The filter cake is dried in situ before removal from 
the filtering medium, by heat applied ^ 

direction of the passage of the filtrate. W . r . r . 

Filtering machine [jo’’ oases]. H. W. TuUle. 

U.S.P. 1,336,600, 13.4.20. Appl., 28.917. 

Gas to be filtered is passed through a number of 
filtering devices which are agitated simultaneously. 
The filtering devices are cleaned by pMsing a 
reverse current of air through the chamber con- 
taining them, while the agitation is con^u^. 

— W. F. r . 

Filter. L. Wachenberg, New York. U.S.P. 
1,337,170, 13.4.20. Appl., 5.4.19. 

A HORIZONTAL filter drum is mounted on hollow 
trunnions, and liquid is delivered through one of 
the trunnions to the filtering elements within the 
drum. An annular conduit, surrounding the liquid 
conduit in the same trunnion, is connected to pipes 
supplying hot water and compressed air for clean- 
ing the filtering elements. The cleaning fluid passes 
through the filtering elements in the reverse 
direction, and is also delivered simultaneously 
against the outer sides of the filtering ‘.‘loments. 
The drum is rotated during the cleaning op^ation. 

— W. F. F. 

Washing of granular fdter material; Bcgulati^ 
the air supply in the intermittent — 
Morawo, Berlin-Friedenau. G.P. 316,270, 6.1.17. 
Addition to 311,693. • 

In the process originally described (J., 1919, 522 a) 
it is advantageous to be able to set the air valves 
automaticaUv, as the duration of a wwh is too 
short to admit of the regulation of an Quinary tap. 
Suitable regulating devices are describe. 

— H. J. H. 
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Botary Jtiln*, and method and means of heating 
same [by fluid or solid fuel]. H. Fenton, Batley, 
and A. W. H. Vivian, London. E.P. 140,614, 
21.12.18. (Appl. 21,470/18.) 

A coMBrsTiON chamber, preferably of circular cross- 
eection corresponding with the interior of the kiln, 
is built at the lower end of a rotary kiln, and a 
burner for oil or gas fuel extends into this chamber 
approximately in alinement with the axis of the 
kiln. In admtion, passages on either side of the 
combustion chamber extend upwards from a pair of 
hearths for solid fuel. — B. M. V. 

Furnaces for burnimj low grade fuel. F. Cotton, 
Sydney, N.S.W. K.P. 140,972, 12.9.19. (Appl. 
22,444/19.) 

Thk fuel rests directly on the level front portion 
of the hearth of the furnace, the back portion of the 
hearth sloping steeply upwards to the fire-bridge. A 
dtMip bed of fuel is maintained, and air is sup- 
plied by induction by jots of superheated steam 
through conduits formed directly through the front 
of the furnace, also from the front along the thick- 
ness of the side walls, turning into the furnace at 
suitable places. The furnace may be divided into 
two or more compartments by feather walls which 
do not extend right up to the roof, and each of 
which carries outlets for the air blast on both of its 
faces. — B. M. V. 

Tubular heating appliances of vacuum pans and 
other liq\iid heating apparahis. Fawcett, Pres- 
ton and Co., Ltd. From H. W. Taylor, Mauritius. 
E.P. 140,635, 3.5.19. (Appl. 11,042/19.) 

Tim heating tubes in the botUim of the pan or vessel 
are bent into semi-circles and fastened into headers, 
which are provided with bafilea to cause the steam 
or other heating medium to pass half round a 
circle and then back again several times. Small 
openings may be left for the direct passage of con- 
densed water from the inlet at the top to the out- 
let at the bottom division of the header. Means of 
suspending the tubes are described. — B. M. V. 

Cooling-towers or structures for cooling water and 
other liquids. F. E. Gill, Shipley, and The 
Davenport Engineering Co,, Ltd., Bradford. 
E.P. 140,898, 24.3.19. (Appl. 7264/19.) 

A WATER di.stributing apparatus for the tops of 
cooling- towers, that will not silt up, may consist of 
pipes or closed troughs with outlets in the upper 
parts of their circumforerce carrying rotary spray- 
ing nozzles, the water being supplied under pres- 
sure. — B. M. V. 

Cooling gases; Apparatus for . J. A. Rcavell, 

and Kestner Evaporator and Engineering Co., 
Ltd. E.P. 141,097, 4,12.18. (Appl. 20,040/18.) 

The cooling liquid is passed through vertical U- 
tubes connected in groups to headers. A baffle is 
provided between the vertical limbs of the U, and 
the gas to bo cooled is admitted around tho top of 
one and exhausted at the top of the other limb, 
passing down and up along the tubes. Dust separ- 
ated from the gas drops off the tubes to a chamber 
below tho bend of the U, and its removal may bo 
aided by rapping the tubes, — B. M. V. 

Volatile solvents; Jlecovery of . D. V Plum- 

bridge, Rugby. E.P. 141,210, 14.5.19. (Appl. 
12,103/19.) 

For the recovery of volatile solvents from a material 
such as fabric that has been treated with rubber 
solution, the drying apparatus is covert by a 
closely fitting hood, and air is circulated within tho 
hood by one fan and tho saturated air withdrawn 
to a condenser by the same or another fan. A cut- 
off valve is provided, which may be interconnected 


with the means of starting and stopping the 
machine. The gases on the way to the condenser 
i may be compressed, and the condenser may be pro- 
' vided with baffles to remove fog. — B. M. V. 

Drying kiln; Vertical . J, C. Brian, Belfast. 

E.P. 141,468, 1.3.19. (Appl. 5121/19.) 

Grain or like material from a hopper is fed by 
a distributing oone on to a series of louvres so that 
tho falling material forma tho walls of a chamber, 
from which air is exhausted by a fan and delivered 
; to a heating furnace either above or below the 
! firebars. The air after reheating is returned to 
the outer chamber of the dr^'er which surrounds the 
falling material. — B. M. V. 

Drying apparatus. F. V. Burman, Marino City. 

U.S.P. 1,336,422, 13.4.20. Appl., 25.6.19. 
Material is fed into a horizontal rotating drum 
by a shoot at one end, and the heating medium is 
admitted into the drum at the same cud. A heat- 
protecting wall is arranged l>chind the shoot. 

— W. F. F. 

Crystallisation; Treatment of liquids to effect 

therefrom while the liquid is kept in motion. B. 
Bakke, Assignor to Norsk H 3 ;dro-Elektri 8 k 
Kvaelstofaktieselskab, Christiania. U.S.P. 
1,329,158, 27.1.20. Appl., 29.9.19. 

The solution is contained in a revolving tube, tho 
top of which is kept at a relatively high temperature 
while the lower part is subjected to cooling. 

—A. J. H. 

Vapours and gases; Method and apparatus for 

s€:paraling . W. A. Patrick, B. F. Lovelace, 

and E. B. Miller, Baltimoro. U.S.P. 1.335,348, 
30.3.20. Appl., 28.12.18. 

A mixture of gases or vapours is pajssed into a 
porous mafc(^rinl having pores similar in size to those 
of hydrated silica gel, and the gas or vapour re- 
tained ill the material is afterwards liberated. 

—W. F. F. 

Liquids; Apparatus for treating with gases. 

W, vSieek, jun., and S. Drucker, Chicago. U.S.P. 
1,335,398, 30.3.20. Appl., 16.6.19. 

A CYLINDER with open ends is fixed, with its axis 
vertical, coaxially within a cylindrical container for 
tho liquid. Tho gas is introduc'ed into the liquid 
through a perforated pipe near the lower end of 
tho open cylinder, and a helical blade is mounted 
on a rotating vertical shaft passing coaxially 
through the open cylinder so that a How of liquid 
is produc:(>d in the cylinder in counter current to the 
How of gjus. — W. F. F. 

Cas-ynpour nuxlures; Method of treating [lique- 
fying] . W. E. Lummus Lynn, Mass, 

U.S.P. 1,336,360, 6.4.20. Appl., 5.5.16. 

The mixture of gas and vapour is passed into a 
water-cooled condenser, where part of the vapour is 
liquefied, and the liquid then passes through a 
water-cooled coil in a separate vessel. The cooled 
liquid and tho uncondensed gas and vapour from 
the condenser are then passed in counter current 
through a column scrubber to recover any residual 
liquefiable vapour. — W. F. F. 

Still and still-setting. H. nenderson. Port Arthur, 
AH.signor to Gulf liefining Co., Pittsmirgh. U.S.P. 
1,335,438, 30.3.20. Appl., 14.3.16. 

A STILL is supported on a framework which exposes 
the lower part to view, and is heated externally. 
Heat-insulating material is applied only on the ex- 
terior upper portion and the interior of the lower 
portion of the still, and an internal heating device 
18 also provided.— W. F. F. 



Vd. XXXIX.. No, 11.] 


393 a 


Cu I.-~GENEBAL| PLANT i MACHINERY. 


Surface condenser, S. M. Lillie, PhiMelphia. 

U.S.P. 1,336,6D2, 30.3.20. Appl., 18.4.19. 

A ttjbulab surface condenser is provid^ with addi- 
tional tube-plates close to the mam tube-plates and 
adjacent to the condensing space; all the tub^ pass 
throuffh holes in the additional tube-plates. Means 
are provided for withdrawing liquid and air from 
the narrow ypaces between the two pairs of tube- 
plates. — W. F. F. 

[Electrically'] classifying finely ^iyided mat enal. 
W. A. Schmidt, Assignor to International Pre- 
cipitation Co., Los Angeles. U.S.P. 1,335,758, 
6.4.20. Appl., 28.8.16. 

Particles of different size, suspended in a gas, are 
separated by passing the gas succe^ivcly at uni- 
form velocity, through a senes of electric lields ot 
similar intensity and uniform cross-sectional area, 
so as to produce a succession of electrical actions on 
the gas. Particles, progressively smaller in size, 
are precipitated successively. B. N. 

Electrodes for use in electrical precipitation appara- 
tus. Siornons-Schuckertwerke G.m.b.H. G.P . 

316,703, 28.6.18. 

Oases fre passed through a chamber containing 
precipitation ele<!trodos constructed of parallel 
sheets of net or gauze having a corrugated or zig- 
zag section, and high-potential electrodes arranged 
in the cavities formed by the corrugations ot the 
sheets. — L. A. C. 


Gases; Botary apparatus for removing dust from 

Siemens-Schuckertwerko G.m.b.H. G.l . 

316,901, 9,5.18. 

Gas enters a vertical cylindrical chamber through 
an opening in the side, and is deflected by a plate 
whicn causes deposition of the coarser particles ot 
dust; the gas is then drawn upwards through a 
rotating fan fitted with vanes of wire gauze, and 
passes out of the top of the chambei. The dust | 
settles to the bottom of the chamber and is removed, i 


Catalyst furnaces. TI. C. Greenwood and W. R. 
Tate, London. I'.S.P. 1,335,891, 6.4.20. Appl., 
26.3.19. 

A VERTICAL, cylindrical catalyst space is surrounded 
by a heat interchanger consisting of one or more 
ai, eular partitions of heat-insulatinp; material. The 
partitions are made of a cross section which tapers 
gradually from one end to the other to conform to 
the varying temperature gradient. W. F. F, 


Contact masses; Preparation of * for catalytic 

treatment of aases. Nitrogen-Ges.m.b.H . G.P. 

312,726, 16.3.12. 

The catalyst is intimately incorporated with 
hydraulic cement, and tho mass allowed to set 
without pressure; or the cement may bo gauged, 
allowed to set, impregnated with a solution of the 
catalyst, and then dried. A contact mass compo^d 
of 85% cement, 10% copper oxide, and 5% alumina 
is effective in the oxidation of carbon monoxide at 
2100—220° C. and most efficient at 360° C., whereas 
for contact masses with a clay or brick basis the 
corresponding temperatures are 650° — 700° C. and 
780°-826° C.— A. J, H. 


Separating 

Laphara, 

13.4.20. 


machine; Centrifugal . R. iC. 

San Francisco. U.S.P. 1,336,968, 
Appl., 8.6 16. 


A ROTATING separating bowl is provid^ with a 
reservoir containing a separating medium which 
is caused to move over the inner surface of the bowl 
by its rotation. Pulp is supplied to the bowl, and 
is separated into its constituents according to thwr 
density. Separate outlets are provided for the pulp 
tailings and the separating m^ium, and they are 


directed towards their respective outlets, after the 
separating operation, by a force acting in opposition 
to the outflow of tho separating medium. — AV. F. F. 

Sedimentation apparatus. C. L. Peck, New York, 
Assignor to The Dorr Co. U.S.P. (a) 1,337,094 
and (b) 1,337,095, 13.4.20. Appl., 6.10.18. 

Settled sludge is removed from apparatus, such as 
a Dorr thickener, upwards through a vertical sleeve 
surrounding the central driving shaft. The 
material is continuously withdrawn from the sleeve 
or sludge well by means such as an air lift so that a 
hydrostatic head is maintained between the main 
part of tho tank and the sludge well, and communi- 
cation is effected between the two by means of (a) 
the open bottom of tho sludge well or (a) a con- 
duit extending from tho closed bottom of the sludge 
well to near tho bottom of the tank.-— B. M. V. 


liefrigerating; Process of and apparatus for 

F. W. Wolf, Assignor to The Isko Co., Chicago. 
U.S.P. 1,337,175, 13.4.20. Appl., 23.12.13. 

The apparatus includes in a closed circuit a com- 
pressor in which sulphur dioxide is compressed, on 
ntmosphorically cooled condenser for the compreasw 
gas, and a chamber into which the condensed liquid 
is cxpaiide<l. — W. F. F. 

Tower for absorbing or concentrating gases. Chem. 

Fabr. Grieshcim-Klcktron, G.P- 305,122, 29.9.17. 
A TOWER for absorbing gasf'S, e.g., acids, in which 
the gas enters at the lower and passes out at the 
upper end and is washed by a counter-cmrrent or 
liquid, is constructed with double walls, the annular 
intermediate space being filled with packing, su^ch 
as gravel, quartzite, etc., supported by a number 
of rings sloping towards the inner wall. In the 
annular chamber, which protects the outer walls of 
the tower and prevents loss of boat, the gases escap- 
ing from the inner chamber arc again scrubbed by 
tho liquid. — L. A. C. 


Liquids; Chamber for drying . L. 

Borlin-Wilmer.sdorf. G.P. 305,511, 21.10.17. 



Galland, 
.17. 

Liquid to bo dried 
enters the chamber 
through atomisers at 
A, and pa8s<\s throu^ 
tho apparatus in tho 
direction indicated by 
tho arrows. A stream 
of air is blown in at B. 
As the liquid evapor- 
ates. the solid settles 
to tlio bottom of the 
apparatus, is scraped 
off by the revolving 
brushes, p, and is 
withdrawn, r.g., by 
worm conveyors, 
air escapes through E. 

— L. A. C. 


Dehydration of mineral^ vegetable, and animal pro- 
ducts by means of electro-osmosis; Apparatus 

for . Eloktro-Osmosc A.-G. G.P. 310,681, 

4.7,17. 

The material is subjected to clcctro-osmotic l^rcat- 
nioiit between a drum and an endless band, which 
•serve as the respective eloctrodcs. Tho drum and 
band rotate in the same direction, and tho distance 
between the two steadily diminishes in the direction 
of motion. The band is pressed against the material 
under treatment by springs, and the distenoe 
between it aiid the drum is adjustable. The 
may be made of brass webbing or of cloth overlwd 
with a deposit of metal. The band is cleanw by 
passage through water in an insulat^ trou^. 
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Drying dudges of which the solid components are 

partly impermeable to water: Process for . 

T. Steon, Charlottonburg. G.P. 314,696, 23.2.17. j 
Addition to 314,043. ^ 

In the method previously described (J., 1919, 886 a) 
the impermeable material which penetrates into the 
permeable layer is removed from time to time by | 
cute of greater depth than usual. The filter bed is j 
thus kept in working condition, without complete , 
renewal, for a longer period. — L. A. C. j 

Sludge or the like: Apparatus for removing water 

from . E. Tcchen, Leipzig. G.P. 316,312, 

10.10.16. Addition to 278,258. 

In the apparatus described in the chief patent (J., 
1916, 213) the rotating drum is enclosed in a closea 
outer casing. Suction is applied as before through 
n centrivanco within the drum, and filtration is 
assisted by application of pressure, e.g., by means 
of compressed air, to the annular space between the j 
drum and the outer casing. Scrapers adjustable | 
from the exterior are provided to remove the cake j 
from the U-shapod trough, and tlio material is then 
forced by pressure througn doors in the lower por- | 
tion of the casing, which open and close automatic- i 
ally. By admitting water, steam, and hot air into 
the annular space the cake can bo washed and dried , 
before removal from the apparatus.— L. A. C. 

Sludge; Apparatus for drying . T. Steen, 

Charlottenburg, G.P. 315,563, 25.3.17. Addition : 
to 314,043. 

An apparatus for drying sludge by the process de- 
scribed in Ger. Pat. 314,043 (J., 1919, 885a) con- 
sists of rotating filter beds, a, supported by a shaft, 


netic field set up between a primary inducer and a 
stationary or rotating body constructed of sheets 
of iron. The walls of the vessel are constructed of 
a material which does not interfere with the direc- 
tion of the lines of magnetic force. — ^L. A. 0. 

Gaseous components ; Preparation of solid chemical 
compounds [e.g.. ammonium carbonate} from 

. Badischo Anilin und Soda Fabrik. G.P. 

318,236, 9.7.15. 

Thb gases are led into chambers provided with a 
cooled rotating arrangement, and the solid sub- 
stance produced is continuously removed by means 
of scrapers. To prevent separation of solid matter 
on the walls of the chambers, these may be lagged 
or, if necessary, heated. As an example, the pre- 
paration of ammonium carbonate ana carbamate 
from ammonia, carbon dioxide, and steam is cited. 

— G. F. M. 

Poller mill. F. E. Marcy. U.S.P. (a) 1,309,210, 
(B) 1,309,211, and (c) 1,309,212, 8.7.19. Appl.. (a) 
14.8.18, (b) 18.1.17, and (o) 26.9.17. (b) and (o\ 
renewed 19.10.18. 

See E.P. 136,950 of 1919; preceding. 

Fractional distillation. G.P. 316,653. See III. 

Centrifugal machine. U.S.P. 1,336,779. XVII. 

Separating liquids from solids. U.S.P. 1,308,918. 
See XIXb. 
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b. The suction pipes, n, pass to a common holder, 
m, and suction is applied through I, k, and i; the 
hojder, m, is connected to a water trap, p. The 
dried material from the filter bed falls on to an ond- 
les-s band, which conveys it away to be worked 
up for further use.--L. A. C. 

Washing or chemical or mechanical treatment of 
materials. T. Steen, Charlottenburg. G.P. 
315,780, 10.11.17. 

The material is passed through a number of con- 
tainers in which it is washed or treated with water 
or other liquid, the mixture passing from one con- 
tainer to the next through air-lift tul>es. Overflows 
for liquid are provided between the separate con- 
tainers, and these increase in cross-section and are 
arrange at progressively lower levels from the first 
onwards in the direction of motion of the liquid, to 
allow for the extra liquid introduced at different 
places in the series.— L. A. C. 

JAquids; Method for agitating by means of a 

magnetic field. G. W. Meyer, Jitschin. G.P. 
316,499, 27.2.18. 

A WHiHLiNG motion is imparted to liquids contained 
in an annular vessel by means of a rotating mag- 


P eat ; Determination of grade of . G. Keppeler. 

Mitt. Ver. Fordcr. Moorkultur im Dents. Reiche, 
1920, I IJ. Chem. Zentr., 1920, 91, 11., 648. 

'J'nE degree of conversion to peat of mosses can be 
determined by decomposing the material by 72% 
.sulphuric acid. The polysaccharides pass into solu- 
tion, and the sugars can be estimated by titration 
j with Fohling’s solution. The dextrose estimated in 
I this way, and calculated on the water- and ash-free 
peat, is termed the “ total reduction.” The maxi- 
mum possible value is 68%, so that if the “ total 
reduction ” for any peat be then 100-0X100+68 
is a measure of the degree of conversion of the 
original vegetable matter into peat. This value is 
: called the “ degree of decomposition.” The degree 
of conversion to peat may also be estimated from 
the residue after treatment with 72% sulphuric acid. 
From this residue (referred to 100 parts of organic 
matter) the a.sh and also the residuum loH in the 
acid treatment of sphagnum moss (11%) are de- 
ducted in order to obtain the “degree of conver- 
sion.” The newer moss peats generally show a low 
“degree of conversion.” .scarcely 30%, whilst the 
older ones give a much nigher value, up to 50% . 

—A. G. 

Tar and other by-products of coal distillation; Pro- 
duction of lnv)-temperature in steam-power 

plants. K, Wilkens. Mitt. Verein Elektrizitfits- 
I worko. 1919, 18, [241]. Chem. Zentr., 1920, 91, 

' II., 3^4-^. 

The surplus heat of the steam boilers is utilised for 
the low-temperature distillation of coal. Between 
the boiler and the economiser a largo number of 
retorts are built into which the coal is fed, and 
through which it is transported by screw con- 
veyors, the blades of which are hollow and connected 
to a suction apparatus. After passing through a 
condenser the gas is led to a small gae-holder and is 
burned under the front end of the retorts. The coke 
I is used in the boiler furnace. — G^. F. M. 
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Comhuition producU or producer gas; Deterniinor' 

tion ojf the quantity of from the cmalysit and 

from the calorific value of the coal, F. Cdatek. 
Stahl u. Eiaen, 1919, 39, 7—12. 

Thb author has elaborated a method of calculating 
the quantity of combustion products or water- or j 
producer-gas in a mixture. By means of thermo- I 
chemical equations for the complete combustion of i 
pure carbon-hydrogen mixtures the quantity of | 
neat developed per cub. m. of burnt g^es is ex- i 
pressed as a function of their carbon dioxide and 
oxygen content, and from this the amount of gas S 
and its moisture content are calculated. Neglecting ! 
the sulphur and nitrogen present in coal, the pure 1 
coal substance can be represented as a carbon- j 
hydrogen mixture, and the process is then applic- i 
able to coal. In tne case of incomplete combustion 
(i.e., producer- or water-gas) the quantity of gas is I 
calculated by considering that by complete com- i 
bustion of the gases from 1 kg. of coal, the same ' 
amount of gaseous combustion product must be j 
formed as if 1 kg. of coal were completely burnt i 
direct, and the unburnt carbon in the ash, slag, coal | 
dust, tar, and soot allowed for.— A. R. B. | 

Hydrocatbons; Catalytic oxidation of . H. H. ; 

Franck. Chem.-Zeit., 1920, 44, 309--310. 

By cracking aliphatic hydrocarbons in the presence | 
of oxygen and a suitable catalyst carboxylic acids i 
and other oxidation products are formed. Com- 1 
pounds of leiid, manganese, mercury, vanadium, and 
chromium give good results as catalysts; alkalis and | 
alkaline earths may also be used. For example, i 
the oxidation of 0'5 kg. of hard paraffin wax in 
presence of 0 5 — 5% of a lead catalyst in an auto- 
clave yielded, after 2 to 4 hours at 160® C., 
400 g. of fatty acids. The mixed esters of ; 
these fattv acids yielded 18'75% of volatile (acetic 
to caproic) and 78*1 % inpolublo non-volatile acids 
(myristic to arachidic acids). A dark exprei^d 
residue of paraffin wax yielded 65% of fatty acids, : 
the contents of the autoclave being bleached to pale i 
yellow in the process. This product contained ; 
40*7% of insoluhlo fatty acids in which there were j 
only traces of stearic and arachidic acids. A sample 
of the mixed fatty avids esterified with glycol in 
the presence of 3% of sulphuric a* id was converted 
into a solid fat with the oaour of coconut oil. When 
refund this product was pale yellow and had the | 
charti ^ers of a good edible fat.— C. A . M. I 

i 

Spent oxide. See VII. | 

Heating steel furnaces with producer-{nu and coke- ‘ 
oven gas, Schneider. See X. 

Patents. 

Fuel; Apparatus for treating . W. L. 

McLaughlin, Decatur. TJ.S.P. 1,330,364, 6.4.20. 
Appl., 26.9.18. 

Coal is crushed to pea size and dried by showering 
it through a hot gas zone, after which it is ground 
to an impalpable powder. — A. G. 

Coke ovens and the like. Soc. de Fours k Coke ct 
d’Entreprises Indus. E.P. 129,994, 16.7.19. 
(Appl. 17,805/19.) Conv., 16.7.18. 

In coke ovens having vortical flues in the walls and 
regencrator.s under the oven chambers the vertical 
flues are symmetric illy divided in each heating wall 
into four groups, each pair being separated from the 
others by a transverse partition. The air in each 
of the two groups flows in an opposite direction at 
any given time, whilst short circuits and stagnant i 
zones in the passages are avoided by dividing the j 
regenerator under the oven chamber longitudinally ! 
into four sections, each communicating at the top 
with only one group of vertical flues, and being 
completely cut off from the other section. — A. Q. 


Peat: Carbonising oven for . R. SchrSter. 

G.P. 316,213, 30.3.16. 

A HORIZONTAL carbonising chamber, heated from 
below, oommimicates witji an adjacent shaft which 
extends vertically downwards, and in which the 
carbonised peat is saturated with tar and gaseous 
products carried by the gases passing down the 
shaft, 80 that little besides water vapour escapes 
into the chimney. — J. H. L. 

iros or gases: Manufacture of . C. F. Broad- 

head, Brisbane. E.P. 122,179, 2.1.19. (Appl. 
65/19.) Conv., 7.1.18. 

A VERTICAL retort is superimposed on a water-gas 
generator, and coal is fed into the former by a gas- 
tight valve. Air and steam are blown alternately 
into the generator. During the air blow the gas 
valve is closed and the products of combustion pass 
through ports into an annular space surrounaing 
the retort, the heat generated being transmitted 
through cnecker bricl^ork therein to the retort, 
and the waste gases passing through a snift valve 
to the atmosphere. During the steam blow the 
water-gas generated passes up through the vertical 
retort, and the heat of the water-gas, together with 
that transferred to tho retort during the air blow, 
causes the coal to be subjocted to low-temiierature 
carbonisation. — A. G. 

AV ater-gas ; Production of from coal carbonised 

in retorts. A. Peust, Berlin. G.P. 317,825, 
9.2.19. 

When the evolution of gius from the coal is nearly 
completed, and whilst the coal is still incandescent, 
it is covered with a small charge of moistened, fine 
lignite. Tho temperature rises, and water-gas is 
produced without any external blast. The lignite 
is very soon gasified and carbonised. — J. H. L. 

Illuminating gas and tar; Manufacture of . H. 

Geyer, Marktredwitz. G.P. 317,977, 12.10.17. 
Comminuted coal is distilled in a rotary horizontal 
retort containing grinding bodies, e.g.y balls of 
refractory material, and is subjected to tho action 
of hot gases, poor in nitrogen. In this way local 
overheating is avoided. — A. J. H. 

Purifiers employed in gas works. R. and J. Demp- 
ster, Lt<l., and G. F. H. Beard, Manche.ster. E.P. 
141,572, 30.G.19. (Appl. 16,363/19.) 

In gas purifiers employing conduits for directing the 
gas through the boxes (the conduits having walls 
forming part of those of tho purifier), the valves 
are in open communication with the interior of the 
boxes and are situated within the boxes, adjacent 
to the conduits. {Cf. E.P. 844 of 1915; J., 1915, 
897.)— A. G. 

U'a.sfc liiiuor; Disposal of in the recovery of 

ammoma from the gases produced in dry distil- 
lation etc, Phonix A.-G. fur Bergbau u. HUtten- 
botrieb. G.P. 307,652, 19.4.14. 

The condensed liquor, after being freed from 
volatile ammonia, is concentratod in a tower 
through which a current of air is passed ; part of the 
concentrated liquor is removed and tho remainder 
is passed to the condensers to cool tho hot crude 
gases, and is then returned to tho concentrating 
lower. By this means the use of lime for recover- 
ing ammonia ffoni the waste liquor and the use of 
clean water for cooling are avoided. — A. B. 8. 

Hydrocarbons; liectification of . Do Bataaf- 

sche Petroleum-MaatBchappiL and J. H. C. de 
Brey, The Hague. E.P. 123,719. 7.11.18. (Appl. 
18,270/18.) Conv., 1.3.18. Addition to m,622 
(J., 1920, 7a.) 

Mixtures of hydrocarbons are rectified under pres- 
sure (below 20 atm.), and the limits of temperature 
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may be selected so as to cause the elimination of 
worthless fractions from the liquid component and 
the removal of the last traces of valuabm fractions 
from the gaseous component. For example, for 
Compressor gasoline under 90 lb. pressure the maxi- 
mum temperature may be 80° C. and the minimum 
-5° C. After this preliminary treatment the two 
components may bo rectified.— A. E. D. 

Liquid fuels; Production of . H. Wade. From 

C. J. M. M. lo Petit. E.P. 141,091. (Appis. 
18,039, 4.11.18, and 19,134, 21.11.18.) 

A MIXTURE of a formyl ester with one or more ali- i 
phatic amines is claimed for improving alcohol as | 
a volatile fuel; e.g,, such fuel may contain alcohol ‘ 
66%. ether 34%, mono- or di-ethylamino 0*6%, and ! 
ethyl formate 0*6% by weight. — A. E. D. j 

Desulphurising sulphur -hearing hydrocarbons. Hall i 
Motor Fuel, Ltd., and T. A. McCrea, London. ! 
E.P. 141,272, 8.9.19. (Appl. 22,094/19.) 

The vapour of the hydrocarbon is brought into con- 
tact with bauxite, clay, or the like at 150° — 300° 0. i 

—A. E. D. 

! 

Lubricating composition; Process of making . i 

J. A. De Cew, Montreal. U.8.P. 1,336,207, j 
6.4.20. Appl., 9.10.17. ! 

Stable aqueous emulsions are prepared from mix- ! 
tures of oils soluble and insoluble in w’ater, con- 
taining a minimum of the former, by forcing the ‘ 
mixtures under pressure, in a fine stream, into hot 
water, and then forcing the resulting solution under 
pressure into cold water. — C. A. M. 


LLirmid hydrocarbons; Process of converting >. 

W. C. McComb, Assignor to W. I. Patterson, New 
' York. U.8.P. 1,837,144, 13.4.20. Appl., 16.10.18. 
Steam and the preheated oil are passed through 
a sinuous passageway of gradually increasing down- 
ward pitch towards a source of heat. — A. E. D. 

Viscous oils; Process for the preparation of . 

K. Borner. G.P. 318,034, 6.11.17. 

Hot mineral oils are treated with an amount of 
chlorine sufficient to chlorinate any desired pro- 
portion of the oil, with or without the presence of 
a solvent; the prcwuct is heated above 200° C., air 
being drawn through at the same time. — B. V. 8, 

Feeding [powdered] fuel to combustion chambers; 

Means for . V. Z. Caracriati, Assignor to 

Locomotive Pulverized Fuel Co., New York, 
U.8.P. 1,336,126,6.4.20. Appl., 27.1.16. 

Benzene hydrocarbons from coal-gas; liecovery of 

. 0. E. Darier. U.8.P. 1,336,893, 13.4.20. 

Appl., 10.7.16. 

See F.P. 479,997 of 1915; J., 1917, 126. 

Hydrocarbons; treating for production of 

lighter hydrocarbons. B. Andrews and W. C. 
Averill, jun. E.P. 141,223, 27.6.19. (Appl., 
13,374/19.) 

See U.S.P. 1,319,828 of 1919; J., 1919, 941a. 
Sulphur dioxide from gases. E.P. 134,555. tSecVlI. 
Becovery of ammonia. E.P. 140,506. See VII. 


Lubricating oil; Sabstiiule for . Tetralin 

G.m.b.H., Berlin. G.P. 309,178, 20.11.17. 

The lubricants clainu^d ar » obtained by polymerisa- 
tion of hydrogen ised naphthalene or naphthalene 
derivatives, or by combination of thcvse with other 
organic substances. For example, tetrahydro- 
naphthaleno condenses with benzyl chloride, 
chforinate<l xylene, beiizaldehydo, or trioxymethy- 
lene on heating or by means of condensing agents; 
the products are viscous oils of high boiling points. 

— J. H. L. 


Ammonium sulphate. E.P. 141,093. 6’eeVIl. 

Sludge acid. U.S.P. 1,309,206 and 1,337,141. See 
VII. 

Nitric oxide in gas engines. G.P. 306,451 and 
316,677. See VIJ. 

Einulsifiahle solid hydrocarbons. (tP. 308,442. 
See XII. 

Carbon monoxide. G.P. 307,614. See XXIII. 


Luhricat ing and cooling agents soluble in water. 
Chera. babr. Florshoim Dr. H. NtKjrdlinger. 
G.P. 316,720, 25.1,17. 

Aqueous solutions of alkali compounds of the acid 
roducts formed by oxidation of wood tar {e.g.^ from 
eech, birch, or pine wood) are claimed. They may 
be added to other known lubricating and cooling 
agents, and are especially suitable for addition to 
the water in hydraulic plants, since besides their 
lubricating and cooling properties they act a.s dis- 
infectants and tend to prevent rusting. — J. H. L. 

• 

Mineral oils; Apparatus for refining . H. W. 

Jones, A.s.signor to The Kansas City Gasoline Co! 
U.S.P. 1,336,357, 6.4.20. Appl., 7.10.16. 

A 8TU.L or retort is compo.sed of a number of ver- 
tical tubes close together, connected alternately at 
the top and bottom by short horizontal tubee so as 
1^ form a sinuous path for the circulation of oil. 
The vertical tubes project slightly beyond the con- 
necting tubes at the tr)p and bottom, the projecting 
tfnds being closed, those at the bottom by removable 
caps to retain deposits and heavy constituents out 
of the path of the circulating oil. — W. F. F. 

Hydrocarbon oUs and water; Apparatus for decom- 
posing . H. C. Wade, Assignor to Wadol 

Corp., New York. U.S.P. 1,. ‘130, 450, 13.4.20. 
Appl., 11.1.16. 

Oil and water, suitably preheated, are heated in a 
spiral coil which contains ” attenuated metal ’’ at 
the outlet end of the coil .—A. E. D. 


I1B.-DESTRUCTIVE DISTILLATION; 
HEATING: LIGHTING. 

.Icefonc, Losses in the preparation of by the 

distillalion of acetate of lime. L. F. Goodwin 
and K. T. Sterne. J Ind. Eng. Chem., 1920, 12, 
240-245. 

The results obtained by experimental distillations 
in an atmosphere of nitrogen indi(;ate that the 
decomposition of calcium acetate is practically 
quantitative, and that the losses of acetone in 
practice must be attributed to defectivii apparatus. 

-C. A. M. 

Charcoals; Some properties of H. E. Cudo 

and G. A. Hulctt. J. Araer. Chera. Soc., 1920, 
42, 391— 4U1. 

When iho density of charcoal is determined b^ the 
immersion method in water or other liquid, a 
gradual increafK; in density is observed, due to tho 
slow penetration of the liquid, tho highest value, in 
water, Ixdng 1*900. {('f. a .C.H., ii., 309.)— E. H. R. 

Arc images in chemical analysis. Mott, XXIII. 

Patents. 

Destructive disi illation of wood, woody and 
similar carbonaceous substances. P. Poore, 
London. E.P. 141,417, 11.1.19. (Appl. 812/19.) 
The material is carbonised in a boriaontal, rotary 
retort, mounted on a cradle in order to m easily 



T0I.XXX1X..K0.11J 


Ou in.-~TAR AND TAR PRODUCTS, 


397 a 


removed from the furnace for the removal of the 
residue and for recharging. A central vapour 
outlet pipe extends the length of the retort, and 
superheated steam is admitted through longitudinal 
pipes, adjacent to the walls of the re tort. -~A. 0. 

Destructive dutiUation ; Process of . 0. F. 

Stafford, Eugene, U.S.A. E.P. 141,605, 14.4.19. 
(Appl. 9491/19.) Addition to 119,040. 

In addition to wood, other celluloaic or ligneous 
material, e.g. cottonseed hulls, rice hulls, peat, nut 
shells, fruit pips, straw, vegetable fibres, bagasse, 
moss, or the like may be carbonised (preferably in 
a finely divided state) by the process described in 
the main patent (J., 1919, 216 a). — A. G. 

Gas-ma 7 itle. L. Glaser. U.S.P. 1,335,831, G.4.20. 
Appl., 11.10.17. 

An automatic igniter consisting of pellets and bands 
conipostxl of equal parts of platinum black and a 
silicions material is fused on to the body of an 
incandescence gas-mantle. — L. A. 0. 


IIL-TAR AND TAR PRODUCTS, 

Tar; Effect of superheat uuj on the composition of 

. M. Dolch. Montan. llundsch., 1920, 12, 

56-57, 78—79. Chem. Zentr., 1920, 91, II., 546. 
The properties of low-temperature tar produced 
from Kakanj coal are compare^ with those of the | 
same tar superheated by passing the tar vapours j 
over glowing coke. The yield of tar diminished from 
JO‘8% to 6'2%, the sp. gr. rose from 0‘800 to 1*0374, 
and the free carbon content increased from 1*02% 
to 4*06 % . The percentage of asphaltic matter rose 
from 31% to 57%, whereas the phenolic compounds 
decreased in quantity. The paraffins in the low- 
temperature tar amounted to over 6%, but there 
was practically no paraffin in the superheated tar. 
The yield of lubricating oils from the superheated 
tar amounled U) 12%, as compared with 24% from 
the low-tcmpcraturo tar, but the “ neutral tar oils ” 
increased in quantity from 16% to 24%. The 
asphaltic, constituents of the heated tar were 
practically all liquid, and commor.c -d to decompose 
at 348° C., w'hiLst those from the low^-temperature 
tar decomposed at 260° — 270° C. — A. G. 

Lign'ic ; Uses of low-temperature tar oils from . 

Haines, Verb. Veroins Ford. Gcwerl>cH.^ 1920, 
33-39. Chem. Zentr., 1920, 91, II., 570. 
High-temperature tars from lignite yield on 
extraction with liquid sulphur dioxide a highly- 
unsaturated extract, probably containing cyclic 
compounds, and a refined oil also containing 
urisaturated compounds. By ozonisation these 
products are converted into high-molecular fatty 
acids suitable for use in soap manufacture. Low- 
temperature tar yields similar products in the 
following proportions: — 100 parts of lignite give 
3 of tar, which can be separate into 1*4 of extract 
and 1*6 of a mixture of oil and paraffin. After 
removal of the paraffin, the expre.ssed oil (0*64) 
Yields 0*12 of crude fatty acids on ozonisation. (67. 
.1., 1917, 539; 1919, 318 A.)— L. A. C. 

Coal-tar 7iaphfha distillation test; Electric heater \ 

for the . J. B. Hill and K. B. Chillas. J. 

Ind. Eng. Chem , 1920, 12, 280—281. I 

An iron pot is filled with solder to within a short ' 
distance of the top ; two heating units are fitted at i 
the bottom of the pot and are controlled by a double j 
switch. One unit will heat the solder to 240° — i 
280° C., whilst the two units together will maintain 
it at 346° — 880° C. A ring of asbestos is floated on 
the surface of the solder, and on this is placed the 
distillation flask, the heat supplied to the contents 


of the latter being regulated by the size of the hole 
in the asbestos ring and the depth to which the flask 
is immersed in the molten metal. — W. P. S. 

Oxidation; Catalytic . /. Benzene. J. M, 

Weiss and C. 11. Downs. J. Ind. Eng. Chem., 
1920, 12, 228—232. 

The catalytic oxidation of benzene is discussed, 
particularly the formation of maleic acid by using 
vanadium dioxide as the catalyst (J., 1920, 9a. 44a) ; 
in this reaction, quinone is first formed and then 
oxidised to maleic anhydride and, finally, to carbon 
dioxide and water. The temperature appears to 
be the controlling factor in the oxidation. 

— W. P. 8. 

Phenol; Manufacture of in a continuous high^ 

pressure autoclave. K. Brown. J. Ind. Eng. 
Chem., 1920, 12, 279—280. 

Chlorobenzene and sodium hydroxide solution 
are pumped under a pressure of 2600 — 
30001b. per sq. in. through a coil of hydraulic pipe 
immersed in a bath of melted sodium nitrate at 
700° F. (about 370° C.) ; the resulting sodium 
phenoxicle is discharged from the coil tnrough a 
regulated nc'odle-valve, condensed, acidified with 
hydrochloric acid, and the liberated phenol distilled. 
(67. Aylsworth, J., 1918, 229a.)— W. P. S. 

p-Dichlorobenzene ; Some derivatives of . J. H. 

Crowell and L. C. llaiford. J. Amor. Chem. Soc., 
1920, 42, 145—152. 

p-DiCHLORoBKNZENESULrHONio ocid is most con- 
veniently prepared (yield 85 — 90%) by the action of 
sulphuric acid containing 10—12% SO, on 
7 >-dichlorobenz(‘no at 140° — 150° C. ; 2.2'. 5.5'- 
totrachlorodiphcnylsulphono, (CeH,Cl,),SOa, m.p. 
179° C., is obtained iis by-product. 2.5-Dichloro-4- 
nitrobonzencsulphonic acid i.s obtained by nitrating 
the sulphonic acid with a mixture of fuming nitric 
acid (sp. gr. 1*6) and sulphuric acid (sp. gr. 1*84). 
IlcxJuction of the nitro-acid in alkaline or weakly 
acidic solution yields sodium 2.2'.6.5'-tetrachloro- 
azobcnzeT;c-4.4'-di8i]lphonate. — H. W. 

Nitronaphthalenesulphonic acids’ lieduction of 

. H. E. Fierz and P. Weissenbach. Helv. 

Chim. Acta, 1920, 3, 303—311. 

Heduction of 1.6- and 1.7-nitronaphthalene- 
sulphonic acids, either elect roly tically or by means 
of iron and ferrous sulphate, yields the correspond- 
ing hydroxylamines. Complete reduction is only 
efrc*cted in weakly acid .solution, e.g. by the use of 
i ferrous sulphate. The 1.5- and 1.8-acias, however, 
and also 1 .3.6.8-nitronaphthalenetri.sulphonic acid, 
may Iw retliiced elcctrolytically to the amino-acids 
in 10% sulphuric acid solution, a current density 
of 200 — 600 amp. per sq. dm. being employed 
between lead electrodes. {Cf. J.C.S., i.^ 429.) 

— J. K. 

a-i\aphthylamine sulphonic acids: Action of sodium 

hydroxide on . H. E. Fierz. Hclv. Chim, 

Acta, 1920, 3, 318—329. 

The proportions of the various products obtained by 
treatment of o-naphthylaminesulphonic acids with 
varying strengths of sodium hydroxide solution at 
different tem^ratures wore determined. 'I'he chief 
products obtained were as follow, the figures in 
brackets indicating the maximum proportion 
obtained, with the corresponding temperature and 
strength of alkali employed, the time of action in all 
cases being 3 hrs. : — From o-nnphthylaniin©-4- 
sulphonic acid, o-naphthol (59%), a-naphthol-4- 
sulphonic acid (64%, 280°, 10%); from a-naphthyl- 
amine-5-siilphonic acid, l.5-dihydroxynaphthalene 
(60*2%, 290°, 30 or 50%), 5-amiiio-«-naphthol 
(62*4%, 250°, 30%); from a-naphthylamine-fl- 

sulphonic acid, a-naphthol-6(P)-«ulphonio acid 
(49%, 260°, 20%); from a-naphthylamine-7-eulphonio 
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acid, o-naphthol-7-8ulphonio acid (40% (P), 260®, 
60%), 8-amino-)S>naphthol (377%, 260®, 60%); from 
o-naphthylamine-8-sulphoiiic acid, 1.8-dihydroxy- 
napnthalene(46'6% [70% by very rapid heating], 300®, 
10%), o-naphthylomine (32*6%). Some naphthalene 
is always nroduced when naphthalorie-a- or 
phonic acid is fused with sodium hydroxide solution. 
{Cf. Willson and Meyer, J., 1915, 662.)— -J. K. 

Production of low-temperature tar in steam power 
plants. Wilkens. See IIa. 

Chlorobenzenes. Bourion. See XX. 

Indicators and their applications. Lubs. See 
XXIII. 

Patents. 

SmijTar ]. P.C. Reilly, U.S.P. 1,310,874, 

22.7.19. Appl., 28.3.14. 

A METAL still is mounted within and spaced from 
a furnace casing, so that products of combustion 
from the furnace have free access to all parts of the 
outer surface of the still. 

Pectification of benzol. C. Otto und Co,, G.m.b.H., 
Dahlhausen. G.P. 302,684, 22.6.17. 

In order to cool thoroughly the return system of the 
column and to separate the high-boiling from the 
low-boiling products, the dephlegmator is provided 
with a water-jet sucking and mixing device incor- 
porated in the cold water conduit. Part of tho 
warm water flowing out of tho dephlogmator is in- 
jected into and mixed with the inflowing cold water. 


Tar-products and resinous substances; Separation 

of the low-boiling constituents of . Chera. 

Fabr. Worms, A.-G. G.P. 310,171, 21.1.17. 

The material is heated with metal halides contain- 
ing water of crystallisation, or with kieselguhr, with 
or without pressure. For example, creosote heated to 
200® C. without a catalysty ields 4*3 % of light oil; while 
with the addition of 25% of calcium, aluminium, 
or magnesium chloride, or of kieselguhr, tho yield 
rises to 32 % , 30 % . 31 % , and 41 % respectively. The 
yield can be still lurthcr improved by rc-ilistillation 
under pressure of an indifferent gas, or by ordinary 
distillation after heating for some hours under a 
reflux condenser or in an autoclave under pressure. 

— B. V. 8. 

Separating light oils from washing oil and 

regenerating the latter; Apparatus for . H. 

Koppers, Essen, Assignor to The Koppers Co. 
U.S.P. 1,323,396 , 2.12.19. Appl., 8.7.ll 

An apparatus for carrying out tho process described 
in E.P. 15,965 of 1913 (J., 1914. 411) consists of a 
distilling column, with an attached condenser, and 
a distilling chamber. Means are provided for con- 
veying products from a point of the distilling 
column to the distilling chamber, and for conveying 
vapour from the chamber to a vapour pipe con- 
nected with the outlet of the condenser. — L. A. C. 

Fractional distillation of mixtures of liquids, e.g., 
wash oil saturated with benzene; Apparatus for 

the . C. Weirauch, Birkenhain. G.P. 

316,663, 30.6.16. 

Thb saturated wash-oil or the like is distilled in a 
series of vessels heated by a mixture of air and 
smoke-free furnace gases conveyed to each separate 
vessel by parallel flues. Each vessel is heated by 
sases at 400®—^® C.. and is provided with a 
fractionating column wnich returns the condensed 
liquid to following vessel.— L. A. 0. 


Benzene: Catalytic oxidation of . The Barrett 

Co., New York, Assignees of J. M. Weiss and 
! C. B. Downs. E.P. 122,167, 12.11.18. (Appl., 

; 18,660/18.) Conv., 6.1.18. 

j Benzene vapour mixed with air or oxygen is pas^ 

! over a cataVst of fine pumice impregnated with 
! vanadium oxide heated to 300® — 700® C. The pro- 
portions of benzene and oxvgen may be varied with- 
i in wide limits, but as the reaction is probably 
C.H.-i 70=(CH),(C0,H),+HCH0+C0„ 
i the optimum primortions will be those indicated by 
! this equation. — G. F. M. 

I Diphenyl; Production of . J. M. Weiss and 

C. R. Downs, Assignors to The Barrett Co. 

! U.S.P. 1,322,983, 25.11.19. Appl., 6.1.18. 

; A MTXTUiiP. of benzene vapour and steam is heated 
i su%iently to produce diphenyl. — L. A. C. 

i Dinitrophcnol ; Manufacture of . 0. Silberrad. 

i E.P. 140,955, 10.7.19. (Appl. 17,280/19.) 

1 PfiENOL is converted into p-nitrosophenol, which is 
1 then nitrated by suspending 100 pts. in a solution 
I of 200 pts. of sodium nitrate in 350 pts. of water, 
and running the mixture into 480 pts. of 60% 
.sulphuric acid at 70°— 80° C. ; the reaction mixture 
is finally heated to 96° C. for 6 hours, and the 
resulting 1.2.4-dinitrophenol filtered off. The yield 
amounts to 130% of the phenol originally em- 
! ployed. Nitric acid (sp. gr. 1*2) may be substituted 
! for the sodium nitrate and sulphuric acid. 

~G. F. M. 

; Phtholic anhydride. C. E. Andrews, Assignor to 
Tho Selden Co., Pittsburgh. U.S.P. 1,^,182, 
6.4.20. Appl., 14.10.19. 

Purr phthalic anhydride, m.p. above 130® 0. (J., 
1920, 67 a), is claimed os a manufactured product. 

— L. A. C. 

Nai^hthalene ; Purification of . R. Kutschen- 

, reutcr, Berlin. G.P. 317,634, 14.8.18. 
Naphthalene is recrystallised from hydro- 
naphthalenes, and is thereby obtained extremely 
pure. Naphthalene is miscible in all proportions 
with tctrahydronaphthalene at 30® C. ; at 10® C. the 
solubility is 1 in 10, and below 6° C. it is almost 
insoluble. — G. F. M. 

Tetrahydro-f-ti.ionaphthol; Preparation of . 

G. Schroetor and W. Schrauth, Berlin. G.P. 
299,604, 18.5.16’. 

Tetrahydronaphtualene - f- 8ULPHONIO chloride, 
m.p. 65®— 66® C., b.p. 194®— 195° C. at 14 mm., 
prepared from tctrahydronaphthalene and chloro- 
sulphonic acid, is converteil by reduction with zinc 
dust and sulpjiuric or hydrochloric acid into 
tetrahydro-/8-thionaphthol, b n. 163® — 165° C. at 
26 mm. This substance has only a slight mercaptan 
odour, gives a crystalline mercury salt, and with 
dimetnyl sulphate a colourless methyl ether having 
an aromatic odour. Its solution in caustic 
soda gives with chloroacetic acid tetrahydro- 
. naphtholthiogl.vcollic acid, C,oH,,*S*CH, *00,11, 
m.p. 133®— 135° C. By tho action of air on an 
ammoniacal alcoholic solution of the thionaphthol 
the disulphide (C,oHn),8,, m.p. 87® — 89® 0., is 
, formed. — G. F. M. 

p-Toluenesvlphonic acids halogenated in the side 

I chain; Preparation of salts of . Ges. fiir 

! Chem. Ind. in Basel. G.P. 312,959, ^.6.17. 

I Conv., 19.1.16. 

; p-ToLURNF.suLPHONio acid or its dry sodium salt is 
j treated at a high temperature with chlorine or 
! bromine, or with substances yielding chlorine^ or 
bromine, either with or without a halogen carrier. 

I and, according to the amount of halogen employed 
* and the reaction temperature, the p-sulphonic acids 
I of benzyl chloride or bromide or benzaf chloride or 
i bromide of their salts are obtained. — 0. F. M. 

Dubricants, G.P. 809,178 and 316,720. See IIa. 
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IV.-COLOUBING MATTEBS AND DYES. 

Nitrous acidf Stabilisation of in connexion 

with reactions carried out with this compound. 
Applications to diazotisation. E. Briner and R. 
Jonas. Helv. China. Acta, 1920, 3, 306-^9. 
Owing to the reversibility of the decomposition of 
nitrous acid into nitric acidj, nitric oxide, and 
water, solutions of nitrous acid are stable in an 
atmosphere of nitric oxide under pressure, Di- 
nitraniline, tribromoaniline, and p-sulphobenzene- 
azo-o-naphthylamine, which are ordinarily difficult 
to diazotise, wore successfully diazotised by con- 
densing nitrogen trioxide (c/. Morgan and others; 
Chem. Soc. Trans., 1917, 111, 187; 1918, 113, 688; 
J., 1917, 449) in a cooled tube containing the 
amino compound and hydrochloric acid, and 
allowing the temperature to rise after sealing 
the tube. Picramido was not diazotised by this 
treatment. The value of the use of compressed air, 
proposed in the case of the last of the above three 
compounds (G.P. 143,460) is probably explicable in 
the same way. — J. K. 


1.3 - Bihydroxyisoquinoline [o-homophthalimide'] ; 

Dyes derived from . W. Herzog. Bcr., 1920, 

53. 664—667. 


Homophthalimide readily condenses with o-is.atin- 
anilide in acetic anhydride solution to yield l-oxy-4- 
iBoquinoline-2'-indoleindigo 

CO.— C^H*. /CO . 

I > C : c < >C.H. 

NH— CO / 


m.p. about 270° C., which is readily decomposed by 
dilute solutions of alkali hydroxides, but which can 
be converted into its leu co-compound by zinc dust 
and noetic acid ; it gives dark violet shades on wool. 
Similarly, /^-isatinanilido yields l-oxy-4-isoquinolinc- 
3'-indolcindigo, m.p. about 300° C.. which is slowly 
decomposed by cold solutions of alkali hydroxide; 
it can be reduced by alkaline hydrosulphito or by 
zinc and acetic acid, but the vat is devoid of 
tinctorial properties. ] - Oxy - 4 - isoquindline - 2' - 
thionaphthencindigo, from o-homophthalimide and 
thionaphthcnequinoneanilide, has m.p. about 
250° C. (decomp.). The louco-compound has little 
affinity for fibres, giving fugitive ch/irry-rod shades 
on wool and pale pink on cotton. — fi. W. 


Camiinic acid. 0. Dimroth and 11. Kiiinmerer. 
iior., 1920, 53, 471—480. 

The riose resemblance of carminic ,acid in absorption 
spectrum and tinctorial properties to kermes tlyo 
indicates that it, like the latter, is a hydroxyanthra- 
purpurin -derivative (J., 1916, 830). This is shown 
to bo the case, since carminic acid is reduced by 
zinc dust and acetic acid to a leuco-compound, 
which is cK)n verted by air into desoxycarminic acid, 
and the latter can be oxidised to a diquinone, from 
which the parent substance i.s regenerated by acetic 
anhydride and sulphuric acid. The side-chain is 
considered to bo C<H,,Os and to contain four 
hydroxy-groups, and most probably has a sugar-like 
structure (although carminic acid is not a gluco- 
side); it contains at least one asymmetric carbon 
atom, since carminic acid and its derivatives, but 
not kcrmesic or laccaic acids, are optically active. 
(C/. J.C.S., i., 422.)— H. W. 


Hydroxyanthraquinones; Acetylation of , and 

nntlirndiqui nones. O. Dimroth, O. Friedemann, 
and H. Kammerer. Ber., 1920, 53, 481 — 487. 
HYDKOxyn groups in tbo ^-position in hydroxy- 
anthraquinones are more readily acetylat^ than 
similar groups in the o-position. /9-Acetyl deriva- 
tives may be prepared by allowing calculate 
quantities of acetic anhydride and the hydroxy- 
compounds to react in coid pyridine solution ; with 
an excess of anhydride, the a-hydroxy-groups are 


I also attacked. The acetylation of 1- and 2-hydroxy- 
t anthraouinones, of purpurin, Alizarin Bordeaux, 

I and hydroxyanthrapurpurin has been investigated. 

: Improved methods for the preparation of 1.4.9.10- 
; anthradiquinone (Dimroth and Schultze, J., 1916, 

I 831) and its mono- and di-bromo-derivatives are 
; described. (Cf. J.C.S., i., 443.) — H. W. 

I Antkocyanins present in young leaves of the grape 
vine. 0. Rosenheim. Biochera. J., 1920 14. 
178-188. ' ’ ’ ’ 

The red pigment of the young leaves of Vitts 
vinifera is a free anthocyanidin, probably identical 
with oenidin, the anthocyanidin of the purple grape. 
The pigment may occur in a colourless modification, 
termed a leuoo-anthocyanin. in which form it 
appears to be combined with another substance, 
i possibly a carbohydrate. The leiico-anthocyanin 
gives rise to anthocyanidin on treatment with 
strong acids. — J. C. D. 

Rutin. Flavone pigment of Eschscholtzia Califor- 
mca. C- E. Sando and H. H. Bartlett. J. Bi(j. 
Cbem., 1920, 41, 495—501. 

Tub presence of rutin in this flower has been 
established. — J. C. D. 

, Auramine as sensitiser. Bloch and Ren wick. See 


! Patents. 

I Sulphur dye. C. Starobinotz, Jacksonville, 

I Assignor to Barking Chemicals Co., Ltd., London. 

I U.8.P. 1,318,022, 7.10.19. Appl., 8.8.18. 

! The oily residue, containing various nitrotoluenes, 

. obtained in the purification of trinitrotoluene, is 
j fused with sodium sulphide and sulphur to obtain 
I a brown sulphur dye. — A. J. H. 

Arylaminoquinones ; Preparation of mono- and dU 

. Al. Becke and W. and H. Suida, Vienna. 

G.P. 300,706, 12.6.15. {Cf. U.S.P. 1,196,422; J., 
1916, 1256.) > > . , 

Monoarylaminoquinones are obtained by the inter- 
1 action in aqueous solution, or suspension, or by 
triturating together in the absence of any diluting 
medium, 1 mol, of a quinone of the benzene series 
with 1 mol. of a primary or secondary aromatic 
I amine or a derivative thereof. By the further 
I action of 1 mol. of the same, or another, aromatio 
, amine diarylaminoquinones are obtained. Sulphonio 
I acid derivatives of aromntic aminos containing, in. 

1 addition, an auxochrome or chroraophoro group, 
and aminoazo dyestutfs, are mentioned as suitable 
components. The reactions may be carried out on 
^ .Tninial or vegetable fibres, and the arylamino- 
, quinone then converted into its copper lake by 
; iroatmont with copper acetate. The monharylamino- 
: qimione.3 are soluble in ether and alcohol, only 
' slightly soluble in water, and give yellow water- 
: soluble bisulphite compounds. They dyo wool in 
I an acetic acid bath and on after-treatment with 
copper acetate give various shades of brown, fast 
to washing, alkali, and light. Their chief use is as 
intermediate products in tho preparation of 
diarylammoqninoncs, e.g., 2.5-di-p-tob lamino-1.4.- 
benzoquinone, which when dyed on wool and after- 
treated with copper acetate gives a very fast 
yellowish brown. — G. F. M. 

[ Indigo derivatives; Preparation of Kon- 

! sortium fiir Elektrochem. Ind. G.P. 310,197. 

I 19.10.17, • 

Acetaldehyde or paraldehyde is allowed to react at 
a low temperature with a solution of indigo in 
concentrate sulphuric acid. The product is a. 
greenish-blue vat dye for wool and cotton, 

-A. J. H. 
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Monoazo dyestuffs: Uanufatture of new • F" 

bonfabr. vorm. F. Bayer und Co. E.P. 

22.11.17. (Appl. 17,226/17.) Conv., 25.7.10. 

See G.P. 309,951 of 1917; J., 1919, 354a. 

V.— FIBRES; TEXTILES; CELLULOSE; 
PAPER. 

worthy The riitio of o-ceilnlose to total cxjjluloae is 
Hctolly the same whether or not preliminary 
hydrolysis is used, showing that the highest ty^of 
c'ollulose is iis strongly attacked as are the lower 
typos. During the treatments incidental to the 
chlorination proc^ess the hemicelliiloses ar^e 
liydrolysed and dissolved in the filtrates and w^h- 
ings, and preliminary treatment with tfi« o 

removing hemirelluloscs is supoi fluous. Tfi\8reater 
part of the furfural-yielding complex (probably oxy- 
cellulose) remains in the residue (total cellulose) 
practically unaffected by the hydrolytic treatments 
employed; the remainder (probably xylan) is 
lysed and dissolved during the chlorination Iho 
significance of the term 
wood products is discussed. . F. o. 

Celloisobiosf. Ost and rrodegel. See XVII. 
PaTKaNTS. 

Cellulose esters; Preparation of — . K. Vagner, 
Berlin. G.P. 299,181, 4.3.14. 
Pabtially-acetylated cellulose obtained by the 
action of acetic acid on c'clluloso is turther 
acetylated by somewhat le.ss than double its weight 
of axietic anhydride, whereby the in.soluble acetyl 
compounds are converted into higher acetylated 
products, which are directly soluble in the usual 
solvents, e.g., acetone. By this moans a saving ot 
acetic anhydride and of the catalyst, where such is 
employed, ‘is effoct**d. An example is gimi ol the 
preparation of a cellulose acetate containing about 
61 ^ of acetic acid.— G. F. M. 

ira 3 /im (7 and dehydration of cellulose and cellulose 
preparations ; (yOfitirwutns — 11. Muller. G.l . 

307,078, 2.3.18. 

A ROTABY suction machine is combined with a device 
for the counter-current washing of the material 
with alcohol of progressively increasing strength. A 
pulp containing, e.g., 10/' nitrocellulose can be 
treated by t*his method.— B. V. S. 

Cellulose derivatives; Increasing the softness and 
flexibiCty of products fncule from — Farben- 
fabr. vorm. F. Bay»r und Co. G.P. 307,125, 
9.5.17. 

y3-NAPTiTHOT. amyl ether is used. It is liquid, in- 
soluble in water, of high b.p.. and is more stable to 
iight than the naphthol ethers hitherto proposed as 
substitutes for camphor. It can bo ii.sed with acetyl-, 
nitro-, ethyl-, propyl-, and lxmzyl-c(‘llnlos4 . 

- — .J . H . li . 

Paper; Preparation of textile fibres from raw plants 

and production of therefrom. Ncsselanhau 

G m.b.H. G.P. 318,203, 2.2.18. (Scx> also G.P. 
307,144 and 312,381; J., 1920, 13a.). 

The raw material is treated with emulsions of 
mineral oils or halogen derivatives of hydrocarbons. 
The oils m^y be emulsified with soaps, sulphonated 
oils, ctc.-^J. H. L. 


Paper yarn: 

1 M. Sarason. G.P. 318, dV/, 

' Titr varn is impregnated with cel lulow extract 
i mht^aextrakt)! preferably after the latter has 
j been fermented .-~J. H. L. 

: Caustic alkali ImoTS. G.P. 316,147. See XVI. 

; Acidifying distillery mashes. G.P. 317,998. See 

! xvm. 

: mterial for nitmtio,,. G.P. 300,009. See XXII. 

I Cellulose derivatives. G.P. 309,260. See XXII. 

VI.-BLEACHING; DYEING; PRINTING; 
FINISHING. 

.Iniliae lllack; rrintm pneess f^ . E. 

Jentsch. Farbcr-Zeit., 1920, 31, 75— 76. 

A 0001) black can bo obtained by the 

method. The padding mixture is 

lowing three solnlions and is ^ , 

(1) 9 kg. wheat starch. 38i kg. of water, lOi g- 

g. m tragacanth (6-5% aqueous solution), i kg. of 

Ultramarine BN are heated for one 

and 390 g. of potassium chlorate is added. 

8980 g. of aniline salt, 680 g. of aniline, ® ^8: » 
water (3) 4770 g. of potassium ferrocyanide, 
14 930 g. of water. The fabric, prepared as usual, 
is iirinUKl, dried at 3r)='-38° C., and aged for 2-3 
min. in the rapid 

This is followed on the next day by chroming. 
ehromo bath holds 600 litres of a ‘"'S 

1200 g. of potassium chromate «■ “[/“S 

carbonate. For each piece of 30—38 m. is aaaeu 
8 1. of a solution containing 1% 

and IX of sodium carbonate. After ch*-oming at 

4 QO ,|50 Q the fabric is washed, soaped, washed, 

and dried. — A. J. H. 

t'adino of dyes in daylight ; yeasurement 0 / — • 
O. Moi.ssner. Physik. Zcits., 1919, 20, JlU-ll. 
Chom. Zentr., 1919, 90, IV., 282. 

MKASCREMENTa by Ostwald’s metliod (J., 1919, 91 1 a) 
of th(‘ elTect of light on dyed fahrics showed that 
with dark colours during fading the proportion ot 
white increase<l at the expen.so of the black, the 
purity and shade (colour tone) remaining approxi- 
niateiv the same. Tn the case of light colours tlu* 
white and black both increased to approximately 
the same (‘xtent, and the purity was corresoond- 
ingly decrea.swl. In very light colours the black 
increased at the expense of the white.— A, J . 11. 

Patents. 

Paper yarns and fahrics; .77" ’ n irt* ^ 

Jageiiberg, Dii.sseldorf. G.P. 299,651, 1.9.16. 

l^iR material is heated for 7 hra. in a solution of a 
hydrosulphite, rinscil, chlorinato<l for 6 bra., sourwl 
\vith a solution of suliihiiric and hydrocmoric amds, 
thoroughly rinsed with first warm and then hot 
sodium carbonate solutions and them rinsed in 
water. The treatment is repeated, and the product 
is obtained almost as white as linen or cotton, with- 
out its strength being afFoctod. The finished yarn 
or fabric resembles cotton. — A. J. H. 


Hanks of textile fahrics; Apparatus for treating 

with liquids. W. DUrstoh^, Assignor to 

Weidmann Dyeing Co., Ltd., Thalwil. U.S.l . 
1,329,106, 27.1.20. Appl., 10.7.19. 

In a machine for the dyeing, bleaching, wash- 
ing, weighting, etc. of fabrics in hank term, 
the hanks are carried by a frame mount^ on a 
horizontal axis, around which it is periodically 
rotated through 11^'^ in order to effect a change 
in the hank parts in contact with the carriers. 

— A. J. rt. 
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Fibre-treating machine. Fabric-treating machine. 
H. M. Dudley, Philadelphia. U.S.P. (a) 1,336,097 
and (b) 1,336,098, 30.3.20. Appl., 18.7 and 
22.11.17. 

(a) a dyeing machine consisting of a series of fibre 
chambers enclosed top and bottom by a series of per- 
forated cones pointing inwards. The relative posi- 
tions of the top and bottom can be varied. Below 
the bottoin closure is a conical member within which 
are platen diverging upwards. A liquid can be 
forced upwards through the conical member and so 
through the fibre chambers, (b) A machine con- 
sisting of fabric chambers each containing a hollow 
perforatcnl cylinder on which the fabric is wound. 
Means are provided for continuously forcing a 
liquid through the cylinders from the inside and so 
through the fabrics. — A. J. H. 

S'dk: Process for dyeing black and loading . 

Ullnerwerk G.m.b.H. Q.P. 316,764, 8.9.18. 
Addition to 306,276 (J., 1918, 464 a). 

“ Bast soap ” (boiled-off soap), artificial bast soap 
or a substitute therefor, is added to the loading 
bath in addition to water-glass. — J. H. L. 

Boilingy dyeing, steaming, and washing textiles; 

Apparatus foi . F. Gebauer, Maschinenfabr. 

G.P. 315,869, 19.12.17. 

A HORIZONTAL boiler is separated by partitions into 
a number of cylindrical compartments. Each com- 
partment is provided with a manhole, a perforated 
false bottom, and valved inlet and outlet pipes at 
the top and bottom. Dye liquor, or the like, is 
circulated by means of a pump through a heater 
and into a main connected with each of the inlet 
pipes, and can thus be forced through any desired 
number of the compartments; the outlet pipes are 
also connected with a single main which returns 
the liquor to the pump. — L. A. C. 

Printing pastes containing basic dyes; P reparation 

of . Farbeiifabr. vorm. F. Bayer und Co. 

G.P. 312,584, 28.3.16. 

The printing paste is made of the colour, tannic 
acid, resorcinol, and a salt of a divalent metal 
capable of precipitating tannin. Huilablc salts are 
acetates, forniatcf^ and lactates ‘-f zinc, cadmium, 
and manganeae. Heavy shades cun be outained. 

—A. J, H. 

JIani i' of yarn; Apparatus for treating with 

liquais. G. S. Lord. E.P. 141,098, 6.12.18. 
(Appl. 20,116/18.) 

Arylaminoguinones, G.P. 300,706. See IV. 


VII.- ACIDS: ALKALIS; SALTS; NON- 
METALLIC ELEMENTS. 

Sulphuric acid; Intensive manufacture of , 

P. Pipercaut. Monit. Sci., 1920, 10, 49 — 56. 
Various sy.stenis of manufacture of sulphuric acid 
by the chainlxir process are critically examined, and 
a plant is described which is designed for the inter- 
action of the sulphurous, nitrous, and aqueous 
vapours in a relatively small space. The oonstitu- 
<!nt8 which have not entered into reaction are re- 
moved, pas.stHl through conduits wherein their char 
acters (temperature, partial pressure of water 
vapour, etc.) are mollified, and then introduced into 
a second reaction chamix>r, and .so on, until re- 
action is complete. — W. J. AV. 

Ammonia synthesis' Electrically heated bomb for 

. R. 0. E. Davis and H, Bryan. J. Ind. 

Eng. Chom., 1920, 12, 287—288. 

A BOMB for the experimental synthesis of ammonia 
was made fi*om a nickebehrome iron gun forging 


I Wed out to give a wall 1’6 in. thick, with an 
j internal diameter of 4’25 in, and length of 15 in. 
j A flange of the same material was screwed to the 
I top of this shell, and to this was bolted a plate 
j forming the head of the bomb, the closure being 
I effected by means of recessed rings in the end of 
1 the cylinder wall and corresponding raised rings 
on the cap. The head plate carried the electrical 
' heater, the catalyst tube, and inlet and outlet 
I pipes. The sides of the bomb were protected by a 
j fused quartz or gliuis tube. The heater consisted 

■ of two concentric alundum tubes wound in series 
with double strands of nichromo wure. The gases 
entered at the top of the bomb and passed down the 

I outside of both tubes, then up through a steel tube 
! (containing the catalyst), which slipped inside an 
' alundum tube, and out at the top of the chamber. 

I The catalyst tube could lie withdrawn by loosening 
: a nut; it was made ga.stight by means of a flange 
; and copper washer. — C. A. M. 

i Eases for testing catalysts for ammonia synthesis; 

i Purification of compressed . R. O. E. Davis. 

J. Ind. Eng. Chem., 1920, 12, 289—290. 

; Hydrogen and nitrogen prepared by decomposition 
: of ammonia by an iron catalyst at 675^ C. were 
! freed from residual ammonia (about 0'04%) by 
I scrubbing with water, and then passed through a 
: steel-wool filter for catching oil and water spray, 
j a palladium chamber to remove oxygon, a water 
j trap, anotlior steel-wool filter, two wxla-lime and 
! (;alcium chloride chambers, a phosphorus pentoxide 
I chamber, and a sodamide chamber. The palladium 
i chamber contained a central steel tube packed with 
! .steel wool mixed with 5% of palladiniscd asliestos 
I and fitted into an alundum tube wrapped with ni- 
i chrome resistance wire. The gases were kept for 
I alxjut 12 secs, in contact with the palladium at 
I .300® — 400® C. The sodaraide chamber, in which the 
i last traces of carbon monoxide and water were 
I removed, was heated to a little over 100° C. 

—0. A. M. 

: Ammonia; Steam consumption in the manufacture 

of from crude calcium cyanamide. J. Bau- 

; mann, Chcm.-Zeit., 1920, 41, 293 — 294. 

; Using an apparatus consisting of a horizontal auto- 
clave, a Feldmann’s column, and a locomotive 
, iMjiler, it was found that 100 kg. of calcium 
’ cyanamide required 331 kg. of steam. The heat 
; fialance sheet showed a loss amounting to 7’7% of 
the heat supplied, which is probably to bo attributed 
to the endothermic charreter of the reaction. The 
; heat unaccounted for, in working up 13.200 kg. of 

■ calcium cyanamide, amounted to 2,366,8(X) cals. It 
1 is estimated that, using a plant such as that 
j described in G.P. 251,934 (J., 1912, 1125), the steam 
j consumption c'ould be reduced to 1^ kg. per 1(X) kg, 

of calcium cyanamide. — E. H. R. • 

; (Calcium and potassium sulphates; Formation of 

double salts of at 100® C. E. Anderson and 

R. J. Ncstell. J. Ind. Eng. Chem., 192^, 12, 
243—246. 

The mean results of a series of determinations have 
shoAvn that for the formation of potassium jpeiita- 
. ealeiuin sulphate and of syngonite (K,bO..(5aSO., 
H,0) at 1(X)® C. (J., 1919, 320 a) the equilibrium 
eenceiitraiions arc 1*05 mols. of potas^sium sulphate 
and O' 24 mol. of calcium sulpliate, and 9 26 mols. 
ot potassium sulphate and 0*142 mel. of calcium siil- 
, phate, respectively, ^ler 1000 mols. of water. (0/. 

: J.C.S., June.)— C. A. M. 

! Calcium nitrate; Determination of nitrogen in . 

I E. Platou. Cnim. ot Ind., 1920, 3, 310 — 312. 

; Calcium nitrate as manufactured in the Pyrenees 
I by neutralising nitric acid, obtained from the air, 

' with limestone, has the following average compoei- 
I tion:— Ca(NO,) 3 . 76'15; Ca(NOj)„ 0*05; CaO, 0*16; 
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MgO, 0-30; CaCO„ 0*65; MgCO„ 0*35; F©,0„ 010; 
AlA, 0-40; SiO„ 0*60; and H,0, 2r45%. Owing 
to its hygroscopic nature, a large sample should be 
taken, and 10-— 26 g. of this dissolved, and aliquot 
parts of the solution used. The beet method of de- 
termining the nitrogen is by reducing the nitrate 
by means of Devarda’s alloy in alkaline solution 
and distilling the ammonia. — C. A. M. 


sulphur just fuses, after which it is again blown 
out i^ith air and weighed. Sulphur is estimated 
by treating the tar and sulphur residue with 16 c.c. 
of 96% sulphuric acid for 2 hours at 100° C, After 
cooling, the mixture is diluted, filtered, washed 
free from acid, and dried. The residue is then 
extracted with carbon bisulphide in a Soxhlet 
paratus, fused as before, and weighed. — W. J. W. 


Hydrosulvhite (Blmkit, 'Redo); Evaluation of . 

G. Brunns. Z. angew. Chcm., 1920, 33, 92. 

Thb usual method of estimating hydrosulphite by 
titrating a solution of the salt with potassium 
ferricyanide, using ferrous sulphate as indicator, 
is subject to error and difficult to carry out on 
account of the rapidity with which the hydro- 
sulphite solution is oxidised by atmospheric 
oxygen. The analysis can bo carried out quickly 
and accurately in the following manner. In a 
porcelain dish are placed 20 c.c. of a standard 
solution of potassium ferricyanide, with a little 
ferrous sulphate sufficient to form a blue colloidal 
solution of TurnbuU’s blue, but not a prwipitate. 
A slight excess of the hydrosulphite is weired out 
in a scoop, and the salt is carefully dusted into the 
ferricyanide solution, with gentle stirring, until 
the end point is indicated by the change of colour 
from blue to bright reddish-yellow. Ine scoop is 
then weighed again to determine the weight of 
hydrosulpnite used. Tlie accuracy of the method 
depends on the skill in dusting the pow^dered salt 
into the ferricyanide solution. There is a small 
constant error duo to the oxygen dissolved in the 
solution, but this is probably under 0*5%. 

-E. H. R. 

Potassium permanganate : Reaction between hydro- 
chloric acid and . K. P. Venable and D. 11. 

Jackson. J. Anier. Chem. Soc., 1920, 42, 
237—239, 

The reaction between hydrochloric acid and 
potassium permanganate takes place in the two 
stages : 2KMn0,+8riClc32KCl+2Mn0,+4H,0+ 

3C1,; MnO,+4H€l = MnCV2H,{)+Cl,. By re- 
gulating tbo amount of acid the reaction may be 
stopped at the first stage, ilydrobromic acid be- 
haves similarly, but it will react at a concentration 
0*00154^, whereas hydrochloric acid does not react 
if the concentration is below 0*002V. — J. F. S. 

Spent oxide; Standard method of sampling and 
testing . Gas World, 1920, 72, 320. 

The following methods have been drawn up by 
buyers of spent oxide, anil have been approved by 
the National Gas Council. As the oxide is liable 
to change on exposure, samples sent for quotation 
purposes must be supplemented by samples taken 
during loading. On delivery, every cart or wagon 
must be sampled, individual samples being at once 
mixed, grohind, and stored in air-tight receptacles, 
and then mixotl and broken down imm^iately 
delivery is compleU'd. The well-mixed oxide Ts 
poured several times on to a centre so as to cause 
even distribution of lumps and fines in the form of 
a cone. The cone is liattened and quartered, and 
two opposite quarters mixed, coned, and Quartered 
until a convenient quantity (at least i Id.) is ob- 
tained, which is then crushed until it passes en- 
tirely through a i in, mesh sieve and paclked in an 
airtight receptacle, a duplicate sample being kept 
for reference. For analysis the whole sample is 
again intimately mixed and reduced to 100 g., and 
then ground so that it will pnss a 2()-mesh sieve. 
Moisture js estimated by drying 5 g. for 3 hours 
at 100° C. in a water-oven. Sulphur and tar are 
determined ^ extracting the dried sample for 2 
hours in a Itohlet apparatus with carbon bisul- 
phide. Air is then blown into the flask, and the 
extract dried for 2 hours at 100° C. in a water-oven. 
The flask is then heated on a sand-bath until the 


I Arsenate of calcium. I. Equilibrium in the 
1 system arsenic pentoxide, calcium oxide, and 
water at 35° C. {acid section). C. M. Smitn. J. 
Amer. Chem. Soc., 1920, 42, 259—265. 

The two compounds dicalcium orthoarsenato mono- 
hydrate, CaHAsO^jHjO, and monocalcium ortho- 
arsenate, CaH4(A80,)i, respectively exist below and 
above an acia concentration corresponding to 
27*6% AsjOs in the above-named three-component 
system r — J. F. S. 

Arsenious acid; Reversible oxidation of . C. 

Matignon and J. A. Leconii. Comptes rend., 
1920 170, 941—943. 

Arsenious oxide, when heated with oxygen at 
400°— 480° C. unacr a pressure of 127 — 180 atm., is 
oxidised to an extent which increases with rise in 
temperature. A concentrated solution of arsenious 
acid in sodium hydroxide solution, when heated at 
80° C. in oxygon under a pressure of 60 atm. for 
j 5 hrs., is oxidised to the extent of 10*9%. — W. G. 

1 Arsenic trichloride ; Preparation of from white 

I arsenic and phosgene. L. H. Milligan, W. A. 

I Baude, and H. G. Boyd. J. Ind. Eng. Chem., 

I 1920, 12, 221-223. 

Arsenic trichloride is formed almost quantitatively 
when phosgene is led over a mixture of arsenious 
oxide, 80, and carbon, 20%, heated at 200° — 260° C. 
The reaction may be employed for the utilisation of 
j the impure “tail gas” from phosgene manufacture, 
i and the metbcxl of chlorination with phosgene in 
j presence of carbon as catalyst will probably be of 
general application to iuorganic compounus. 

I -W. P. 8. 

I ^fcrcniic oxide; Solubility of in sodium 

hifdroxide solutions. G. Fuseya. J. Amer. Chem. 
Soc., 1920, 42, 368—371. 

The solubility at 25° C. increases with tho concen- 
tration of sodium hydroxide, from 24*6 to 30*9 
I inillimols. HgO per litre ns the concentration of 
j Nat) II increases from 0*(X)90 to 2*09 mols. per litre, 
i Hydrated mercuric oxide appears to function as a 
; very weak acid. — E. H. 11. 

I Rare earths. X. Purification and atomic weight 
j of samarium. A. W. Owens, C. W. Balke, and 
I H. C. Kremcre. J. Amor. Chem. Soc., 1920, 42, 
j 615-522. 

: Rare earth residue from monazite sand, from which 
I most of the cerium had been extracted, was con- 
verted into nitrate and treated with bromine to 
remove tho remainder of tho cerium. Lanthanum, 
praseodymium, and neodymium were removed by 
' fractionation of tho raagnwium double nitrates, 

I and finally europium and gadolinium by further 
; fractionation with bismuth nitrate. The samarium 
j was finally obtained os tho pure anhydrous chloride. 

I A mean of 18 determinations gave 160*43 as tho 
i atomic weight of samarium, silver being 107*88. 
j {Cf. J.C.S., ii., 316.)-E. H. R. 

i Carbonyl chloride; Detection and estimation of free 

chlorine in . M. Dcl^pine. Bull. Soc. 

Chim., 1920, 27, 283—286. ^ 

A KNOWN weight of tho carbonyl chloride is vapor- 
ised, the vapours are led into a 0*1% aqueous 
solution of potassium iodide, and the iodine 
liberated is titrated with standard thiosulphate 
solution. If the concentration of the iodide solu- 
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tion exceeds 01% there is likelihood of interaction 
between the oxychloride and the iodide with conse- 
quent liberation of iodine. — W. G. 

Carbonyl chloride; Decomposition of by water: 

estimation of escaped (jases. M. Del^pine, R. 
Douris. and L. Villo. Bull. S(x;, Chim., 1920, 27, 
286—288. 

Carbonyl chloride is only slowly decomposed by 
atmospheric moisture, but is rapidly decomposed by 
water, and less rapidly in presence of hydrochloric 
acid. To test the efficiency of the absorption 
towers used to remove the carbonyl chloride from 
the waste gases in its manufacture, a known volume 
of the air issuing from the absorption tower is 
bubble<l through 10 c.c. of an aqueous solution con- 
taining 1 c.c. of iV/1 sodium hydroxide and 5 c.c. 
of 95% alcohol. The liquid is then evaporated in a 
water hath to 2 c.c., 2 drops of acetic acid arc 
added, and the evaporation is continued to dryness. 
The residue is treated with 2 c.c. of water, again 
evaporated to dryness, treated with 2 c.c. of 
water and the chloride present titrated with N j AO 
silver nitrate. By this means it is possible to 
estimate the chlorine to within 0'00005 g. — W. G. 

Carbonyl chloride; Action of on industrial 

iron co7if(nn€rs. M. Dehqiino and L. Ville. Bull. 
Soc. Chim., 1920, 27, 288—290. 

Carbonyl chloride containing a little chlorine .as 
impurity slowly attacks iron, forming ferric 
chloride. In the abtkuice of chlorine the oxy- 
chloride will attack rust, and the ferric chloride 
present in commercial carbonyl chloride probably 
comes from this source. — W, G, 

Carbonyl chloride in titanium chloride; Estimation 

of . M. Delepine and .1. Laforo. Bull. Soc, 

Chim., 1920, 27, 290—292. 

A MKAsuRKo amount of the titanium chloride is de- 
com[)osed by water, and the carbon dioxide result- 
ing from the dec'omposition of any carbonyl chloride 
present is aspirated off and colle<;ted in barium 
hydroxido solution and then cstimaU?d volumetri- 
cally. A sptxiial arrangement of apparatus is 
des(udbod designed to prevent the choking of the 
mouth of the inlet tube by titanium oxide or oxy- 
chloride. — W. (i. 

Carbonyl chloride; Estimation of hydrogen chloride 
in — — . M. Dcldpine, M. Monnot, H. Duval, 
and ,f Lafore. Bull. 8oc. Chim., 1920, 27, 292 — 
295. 

Fivk grin.s. of dry finely-powdered mercury 
cyanide is placed in a dry flask fitted with a ground- 
in stopper carrying two tubes. The carbonyl 
chloride is iutroduix’d into the flask in a scaled bulb. 
The fla.sk is evacuated and the. bulb is broken. 
After 12 hrs. the hydrogen cyanide formtxl by the 
action of any hydrogen chloride present in tho 
carbonyl chloride on tho mercury cyanide is 
aspirated off and collecUnl in 50 c.c. of 2N sodium 
hydroxido, and estimated by Denigos’ method by 
titration with A^/20 silver nitrate after addition of 
5 c.c. of ammonia and I c.c. of 10% iodide solution, 

— W. G. 

Electrical conductivity of gases during chemical 

reactions; Constancy of . M. Trautz and F. A. 

Hengicin. Z. anorg. Chem., 1920, 110 , 237 — 289. 
lOxpKRiMFNTS On tlio conductivity of gases during tho 
reactions 2N()4 Cl/-:2NOCl ; 2NOH-Br, rJ:2NOBr ; 
2HBr-fCl,r-* 2HC1 + Br„ and Cl.+H,;;:: 2HCI, failed 
to reveal evidence of the formation of free electrons. 

— E. H. R. 

Hydrogen; Ceneration of hf the reaction 

between ferrosilicon and sodium hydroxide 
solution. E. R. Weaver. J. Ind. Eng. Chem., 
1920, 12 , 232—240. 

The process yields the most economical results when 


about equal weights of sodium hydroxide (as 30% 
solution) and ferrosilicon (88% Si) are used. For a 
charge of 363 kg. of ferrosilicon, one-half of the 
sodium hydroxido solution and 28 kg. of ferro- 
silicon are placed in tho generator (a cylindrical 
tank, 6 ft. 6 in. high and 6 ft, diam ), and when 
the temperature reaches 90° C., ferrosilicon is added 
at tho rate of 5 6 kg. per min. ; sodium hydroxide is 
I at the same time added continuously at such a rate 
j that tho tcmp(!rature remains constant. When all 
I the solution has been added, the temperature i.s kept 
I at 90° C. by the introduction of cold water until the 
! solution contains about 20% of sodium hydroxide, 
j I’he water supply is then stopped, and the reaction, 

I allowed to procKiod.— W. P. S. 

I Iron and steam; The reversible reaetion between 

. E. Schreiner and F. B. Grimne.s. Z. anorg. 

Chem., 1920, 110, 311—334. 

FiXCKUiMENTS on the equilibrium of the reaction 
Fo FeO+Hj were made between 595° and 

920° using an apparatus similar to that em- 
ployed by Deville (Cornptes rend., 1870 , 70, 1105, 
1205). Tho values of tho equilibrium constant 
R-PHjo/pHa increase with increasing temperature. 
Tho values at lower temperatures agree fairly well 
with those calculated from thermodynamic prin- 
ciples, but at higher temperatures there is con- 
siderable discrepancy. — E. H. R. 

j Catalysis. Rupert. Hee I. 

Stabilisation of nitrous acid, Brinor and Jonas. 
See IV. 

Tungsten oxides ond xcaier. Chaudron. See X. 

! Charcoal and chlorine. Boljurt and Adams. 

I See XIXb. 

j Chlorine. Lamb and others. See XXllI. 

; Patents. 

I Contact process [for manufacture of sulphur tri~ 
j oxide']. II, F. Potts, Liverpool, Assignor to 
, Simon-Carves, Ltd., Manchester. U.S.P., 

! \,m,2r)7, 30.3.20. Appl., 17.6.18. 

I A STREAM of burner gas is treated with a solvent 
I liquid, and the solution is subjected to tho action 
j of a current of air to produce a sulphur dioxide-air 
mixture (containing about the same proportion of 
sulphur dioxide as the burner gas), which is then 
I dried and brought into contact with a catalyst to 
j produce sulphur trioxide. — W. E. F. P. 

i Sulph uric acid; Catalytic manufacture of from 

i sulphur dioxide. G. Vortmann, Vienna. G.P. 

316,858, 28.8.18. Conv., 7.9.16. 

Tin oxide or tinstone, alone or mixed with inactive 
materials such as clay, pumice, asbestos, etc., con- 
j .stitutes an efficient catalyst. — W. J. W. 

I Suljdiuric acid; Quantitative production of 

i from sulphates and sulphides. P. Jannasch and 
E. M. Alberts, Heidelberg. G.P. 318,221, 5.3.18. 

j A NON-RKACTINC, material, such as quartz, is mixed 
i with sulphates to prevent caking, and the mixture 
i • subjecUHl at a red heat to the action of a current 
of gaseous carboh tetrachloride, carbon dioxide b^ 
ing employed to drive the gas through the reaction 
chamber. In the case of sulphides, potassium or 
sodium chloride may bo added. Tho sulphur ia ob- 
tained in the form of sulphur chlorides, which are 
docompo.sed by water to yield sulphuric acid and 
hydrogen chloride. Hexachloroethane ia obtained 
as a by-product. Suitable raw materials are ^p- 
sum, heavy spar, celestine, kaiuite, and pyrTbee. 
copper pyrites, and zinc blonde.— W. J. W. 
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kludge acid [from mineral oil refirting]; Process of 

producing hydrochloric acid utilising . H. M. 

Lasher, Assignor to Kansas City Refining Co. 
U.S.P. 1,337,141, 13.4.20. Appl., 12.2.19. 

A SOLUTION of hydrochloric acid is produced by a 
counter current of water, the gas (evolved from the 
sludge acid) and watc'r being brought into contact 
by a series of opposite periodic waves. — A. K. D. 

Hydrochloric acid; Process for producing fi'om 

[acid] sludge [from treatment of mineral oils]. 
H. M. Lasher, Assignor to Kansas City Refining 
Co. U.S.P. 1,309,206, 8.7.19. Appl., 9.6.16. 

The acid sludge is mixed with sodium chloride and 
diluted with water until the asphaltic and tarry 
matters separate in the form of a scum on the sur- 
face of the liquid. The mixture is heated to a tem- 
perature not excee<iing 284° C., and the hydro- 
chloric acid vapours evolved are purified by passage 
through a mixture of sodium chloride and charcoal 
and tlien absorl)cd in water. 

Hydrochloric acid; Apparatus for producing . 

H. M. Lasher, Assignor to The Kansas City 
Refining Co. U.S.P. 1,335,743, 6.4.20. Appl., 
13.7.17. 

In apparatus for producing hydrochloric acid, the 
gas is conducted from a still to a vertical scrubln'r, 
and thence into a horizontal absorber, provided 
with baffle plates, from which the solution is passed 
to a reviving chamber. — "NV. K. F. P. 

Nitric acid; Process of making - - . E. Thomson, 
A.s.signor to Ccneral Fleet ric Co,, N<'\v York. 
U.S.P. 1,337,106, 13.1.20. Appl., 6.12.18. 

As a step in the manufacture of nitric acid, nitric 
oxide is di.ssolvtMl in nitric acid at a temperature of 
--40°C.— W. J. W. 

Nitric acid; Method of concentrating . Farbcn- 

fabr. vorrn. F. Baver und Co. G.P. 310,081, 
7.9-18. 

iVilRtc acid is hroiiglit into contact with sulphuric 
acid in a reaction toner into which a counter- 
current of air is introduced to promote denitration. 
The sulphuric acid emanates from a concentrating 
plant immediately preceding the tower, and is at a 
sulficiently high temperature to bring about the 
reaction in the tower. With nitric acid of 40 — 60 ^ 
strength, and sulphuric a( id of .such a concen- 
trati'Ui as to give an “ outflow acid of 70%, it i.s 
possible to piaxluce nitric acid of ' HNO,. 

- W. J. W. 

Nitrogen oxides; Manufat tnre of from atmo- 

spheric air. F. Herman, Budapest. G.P, 
3*06, 124,' 26.1.17. 

Nitrogen oxides arc ohtairnsl by burning carbon 
compounds with air by means of flamcles.s surface 
combustion in a mass of aluminium nitride .serving 
as & contact agent. The nitride may he mixed with 
iron oxide or nitride, topper, cobalt, nickel, 
manganese, chromium, calcium, barium, cerium, 
thorium, or titanium. The catalytic efficiency is 
proportional to the aluminium content of the 
nitride. From the combustion of 1 cb. m. of 
methane (8800 cal., 15°, 7f)0 mm.) under a pres.sure 
of 10 atm., using .superheated compressed air, with- 
out addition of oxygen, a yield of 380—490 g. nitric ; 
acid (100%) is obtained.-— W. J. W. j 

9^ I 

Nitric oxide four-cycle gas engines; Increasing the \ 

yield from , H. Noh, Saarbriicken. G.P. , 

306,461, 29.8.16. j 

Br washing out the exhaust gases by means of 
atmo^heric air, the yield is increased. In a test 
with 70% exoeaa of Air, more than 125 g. nitric acid 
was obtained per cb, m. of gAs. — W. J7 W. 


Nitric oxide; Production of — in txoo-cyde gas 
engines. H. Well, Gersweilor - Ottenhausen. 
G.P. 316,677, 19.3.19. 

In order to obtain a whirling motion in the cylinder 
a jot of gas is introduced at the beginning of com- 
j pression, followed by a jet of air as compression 
I proceeds. The cylinder is provided with slots at its 
! lower end for admission of air, and exhaust, and 
! with gas and air valves at its upper end, in the 
j compression chamber. By a uniform construction 
I of the cylinder casing, exceptionally high tempera- 
i tures are made utilisablo, and the smooth surface of 
the walls of the compression chamber facilitates 
effective whirling with thorough mixing and rapid 
combustion. — W. J. W. 

Nitrogen fixation; Process for . K. Prinz zu 

! Lowonstein, Nockargemiind, and F. Hauff, Stutt- 
I gart. G.P. 318,286, 24.7.16. 

I carbonate is mixed with carbon, obtained 

! fnMj from slag by heating methane or other hydro- 
I carbon, and the nitrogen, formed by combustion in 
! air of the hydrogen of the hydrocarl^n, is caused to 
! combine with the carbon-barium carbonate mixture, 
i with formation of cyanide and cyaiiamide. 

-W. J. W. 

Cyanogen compounds, ammonia and the like; Pro- 
duction of . G. Calvert, liondon. E.P, 

140,484. (Appls. 17,167, 21.10.18, and 19,135, 
21.11.18.) 

A MIXTURE of alkali carbonate, carbon, and a 
, catalyst (iron powder) is heated to 900° — 1100° C. 

I in the presence of nitrogen. and fresh surfaces of tlu* 
heated macs are exposea to the nitrogen con- 
tinuously by mechanical means arranged within the 
reaction cliamlicr. The mass is removed from the 
chamber intermittently or continuously for the 
extraction of alkali cyanide, further quantities of 
alkali carbonate and carbon being supplied to the 
reaction chamlx'r as required. Sufficient carbon is 
maintained in the reaction mixture to prevent 
.sintering and welding of tin* catalyst, and sufficient 
alkali carbonate to ensure the suspension of the 
carbon and catalyst in the molten alkali. Tin 
alkali carbonate may be replaced by metallic sodium 
introduced in the molU'ii or vaporous condition, 
and the carbon by carbon monoxide. — W, E. F. P. 

.Ukali cyanide; Method of separating from 

alkali carbonate. F. J. Metzger, Assignor to Air 
Reduction Co., New York. U.S.P. l,337,l)l!>, 
13.1.20. Appl., 2*5.7.17. 

Products containing alkali cyanides are extracted 
with a mixture of water and an organic solvent 
which retard.s hydrolytic dr'composition of the 
cyanide, the temperature of the rna.ss being kejrt 
below the point at whicdi dimomposition of the 
cyanide takes place. — W. J. W. 

Nitrogen compounds from enrhides; Conversion of 

into ammonium compounds. R. Mewes, 

Berlin. G.P. 305,082, 24.3.15. 

Nitrogen compounds from carbides are treated with 
a solution of one or more alkali salts, such as stKliuni 
»>r potassium chloride, or a magnesium salt, with or 
without heat, and the pr<xluct is then heated to th<' 
.sublimation temperature of the ammoninra com- 
pound. The reacting substances may be subjecUrd to 
the action of an electric current or, alternativelv, 
heated to a temperature above 100° C. The proc<‘Ks 
offers a convenient means of obtaining ammonium 
chloride and, simultaneously, sodium or potassium 
carlwnato. At higher U*mneraturo8 ammonia is pro- 
duced and calcium chloriae is formed. — W. J. W. 

Ammoaia and dieynnodinmide ; Method of obtaining 

from crude calcium eyanamide, Siiokitoff- 

werke, O.ro.b.H. G.P. 318,136, 18.10.18, 

Thi liqu#r obtained by treating crude calcium 
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cyanamide with water or motherdiquors is freed 
from mud> after which dicyanodiamide is recovered 
from it by crystallisation. From the liquor remain- 
ing after crystallisation, as well as the residual mud 
ammonia is obtained. A nearly theoretical yield of 
nitrogen as ammonia results. — W. J. W. 

Ammonia; Process of recovery of . W. .T. 

ChrvBtal, Glasgow. E.P. 140,505. (Appls. 19,940, 
3.12\18, and 13,816, 31.6.19.) 

Recovery of ammonia (from producer gas etc.), by 
direct absorption in sulphuric acid^ is offectea in 
two stages, the sulphate liquor being allowed to 
become completely neutral in the first stage, and 
kept at constant acidity in the second. As 
neutrality is attained in the first stage, the liquor 
is replenished by solution from the second. 

—W. E. F. P. 

Sulphate of ammonia; Production of from dis- 

tillntion and like gases containing ammonia. 
E. C. R. Marks. From Soc. Franco-Beige de 
Fours k Coke, Brussels, E.P. 141,09.3, 28.11.18. 
(Appl. 19,677/18.) 

Distillation gases are coohxl to 20° — 25° C. to 
remove tar and water vapour, and are then mixed 
with hot ammoniacal gases obtained free from 
fog by passing the ammonia from the distillation of 
ammonia liquor through a rectifier, and the mix- 
ture is led into a closed saturator (xmtaining 
a solution of ammonium sulphate and sulphuric 
acid (33°— ^14° B., r,p. gr., 1-296— 1*308 ; 7% free 
acid), at 25° — 40° C. The ammonium sulphate 
crystals are removed by a compressed air injector. 
■\Veak, impure sulphuric acid (50° B., sp. gr. 1*53) as 
well as pure acid (60° B., sp. gr. r71) may bo used. 

— W.J.W. 

Ammonium sulphate; Process of raising from 

saturators h\f 7neans of compressed air. F. J. 
Collin, Dortmund. G.P. 316,596, 3.4.19. 

Before introducing tho air it is heated, by which 
means incrustations aro avoided, — W. J. W. 


with an acid solution, e.g., lactic acid, which reacts 
with the deposit to form soluble calcium and 
magnesium salts. 

1 FAectrolytic decomposition of chlorides. B, Cataldi, 

I Turin. U.S.P. 1,336,281, 6.1.20. Appl., 12.6.19. 

I A SOLUTION of an alkali chloride is electrolysed 
j between an insoluble anode and a mercury cathode 
j separated from it mechanically, thus forming an 
! alkali-metal amalgam and chlorine. Water is 
j allowed to flow over the amalgam t<i form caustic 
I soda and hydrogen, and the reaction at tho surface 
1 of the amalgam is accelerated hy local electrolytic 
j action during the flow, the hydrogen and chlorine 
j being collected. — B. N. 

J Titanium-oxygen compounds ; Process of producing 

refined . P. Farup, Assignor to Titan Co. 

I A./S., Christiania. U.S.P. 1,325,561, 23,12.19. 

I Appl., 21.11.16. 

I Fkrrotitantferous material is treated with hydro- 
I chloric acid to produce a solution containing the 
iron and an insoluble residue containing the 
titanium. Tho residue is then separated and 
treatiKi with another reagent to dissolve the 
titanium compounds. — W, E. F. P. 

Alkali-hydrate [caustic polasJij solution. H. W. 
Charlton, New York, Assignor to American 
! Potash Corp. U.S.P. l,334,9fe, 30.3.20. Appl., 

I 30.11.17. 

j A SOLUTION of crude caustic potash is obtained from 
I greensand hy a process of digestion. Tho product 
! is practically free from sodium and aluminium 
! compounds, and when dry contains 95 — 98% KOH, 
i tho remainder consisting of chloride, sulphate, and 
!• silicate of potassium with organic matter. 

— W. E. F. P. 

I Soda-lime composition and method of preparing the 
same. U, E. Wilson. Washington, and C. P. 
McNeil, Astoria. U.S.P. 1,3^5,919, 6.4.20. 
Appl., 2.10.18. 

I A RELATIVELY slow sottiug cemeiit is used in the 
I prejmration of a soda-lime reagent for the absorp- 
j tion of gases. — W. E. F. P. 


Sulphur dioxide; Process for the removal and 

recovery of from gases which contain the 

seme, Norddeutsche Hiittc A.-G., and J. Behrens, 
B. . rnon. E.P. 134,555, 15.2.16. (Appl. 2280/16.) 

Gas, lice from ammonia and from which hydrogen 
sulphide has been removed by treatraemt with excess 
of sulphur dioxide, is washed with a cold, previously 
boiled solution of alkali sulphite., and sulphur 
dioxide is recovered hy boiling the solution. 

• — W. E. F. P. 

Klectrolysers \for manufacture of alkcdi and 
chlorine^. G. G. Hepburn, Manchester, E.P. 
141,305, 22.2.19. (Appl. 1475/20.) 

An elcctrolyser, of the filter-press type, having 
mono- or bi-polar electrodes, for the manufacture of 
alkali and chlorine, is immersed in a non-conducting 
material (paraflin or carnauba wax, pitch, or 
naphthalene) which is not melted at the ordinary 
working temperature of tho elcctrolyser, thus pre- 
venting the escape of gas or liquid. The material 
is melted for tho insertion or removal of the 
electrolyscr, or (T^lycorol may be used as the 
immersing substance. — B. N. 

Electrolytic [alkalil cells; Method of removing 

certain impurities from . H. K. Moore, 

Assignor to Brown Co. U.S.P. 1,309,214, 8.7.19. 
Appl., 25.3.19. 

Gblatinoub deposits of calcium and magnesium 
compounds formed on the porous diaphragms of 
electrolytio alkali cells are removed by treatment 


Magnesium chloride; Method of making . 

H. II. Dow and E. 0. Barstow, Assignors to Tho 
Dow Chemical Co., Midland. U.S.P. 1,336,425, 
13.4.20. Appl., 25.6.18. 

Brine containing a mixture of magnesium chloride 
and calcium chloride is treated with sodium 
sulphite to precipitate calcium sulphite, which is 
then removed. — W. F. F. 

Alunite; Utilisation of native . H. F. Chappell, 

New York. U.S.P. 1,3;36,508, 13.4.20. Appl., 
11.6.18. 

j Alunitr is treated with dilute sulphuric acid to 
dissolve the aluminium and potassium compounds, 

I after which iron is precipitated with a cyanide, 
and ammonia is added to precipitate aluminium 
I hydroxide, which is calcined to form alumina, the 
i soluble potivssium and ammonium salts being 
.subsequently recovered in a solid form.— W. J. W. 

Potassium salts; Separation of from minerals, 

especially carnallite. Salzwork Hoilbronn, G. 
Kassel, and'T. Lichtenberger. G.P. 289,746, 
16.6.14. 

By passing superheated steam through jthe molten 
potash mineral, the relatively heavier magnesium 
salt is deposit^ aa magnesium oxide, and, in the 
caso of carnallite, pure potassium chloride may be 
obtained. The separation may be effected during 
the decomposition of the mineral. The maspiesium 
sulphate m kainite is completely oonverM into 
alkali sulphate by reaction with the chloride of 
potassium or sodium. — W. J. W. 

D 2 
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Magnesium, carbonate; Preparation of light basic 

. “ Lipsia,” Chem. Fabr. G.P. 301,723, 

7.3.16. 

Magnesium carbonate, MgCO,,3HjO, is precipitaU'd 
from potash end-liquors, filtered, mixcnl with water 
whilst moist to the consistency of a thin paste, and 
then heated to boilin;;. The product is completely 
free from potassium and chlorine, and is of a soft 
voluminous nature, similar to magnesia alba. 

— W. J. W. 

Absorbent for carbon dioxide; Manufacture of a 

highly-efficient . R. von der Heide, 

Charlottonbur^. G.P. 303,201, 16.1.17. 

An absorbent for carbon dioxide is prepared by 
adding not more than 2o% (c.g., from 5 to 10%) of 
strongly-heakKl (luicklime to molten anhj'drous 
alkali hydroxide, and grinding the product to a fine 
powder, — L. A. C. 

Alkali thiosulphates; Preparation of . A. 

Clemm, Mannheim. G.P. 305,194, 18.11.17. 

A SOLUTION of an alkali sulphide is allowed to flow 
over red-hot carbon, such as charcoal, arranged so 
as to offer a large surface, air or oxygen and carbon 
dioxide being simultaneously pas.scd over the 
niaterial. The carbonate is then separated from the 
thiosulphate by crystallisation. In the case of 
otassium salts, conversion of the carbonate into | 
icarbonate facilitates the separation.— W. J. W. ; 

I 

Hydrogen sulphide and magnesium hydroxide; i 

Preparation of . P, Beck, Nordhausen. 

G.P. (a) 307,041, 25.7.17, and (b) 307,042, 5.8.17. 
(a) Sulphides or hydr jsulphides of tho alkaline 
earths are caused to rear'/ at normal temperature 
with magnesium sulphate. After separation of the 
alkaline-earth sulphates, pure magnesium hydroxide 
is obtained by decomposition of the magnesium 
sulphide or hydro.sulphide. The alkaline-earth 
sulphates may U> used for again producing tho 
sulphides. (») Alkaline-earth sulphides or hydro- 
sulphide.s are decomposed with magne.siuin chloride, 
the alkaline-earth chloride produced being then 
caused to react with magne.siurn sulphate, thus 
reproducing magnesium cfiloridc. 'I’he alkaline- 
earth sulphaU’s so formed arc reduced to sulphides 
by means of carbon. — W. J. AV. 

Calcium hydride; Manufacture of . A. Kieso* , 

waiter, Frankfort. G.P. 311,987, 30.7.18. 

Lime or other calcium c«mpound is fused in tho 
electric arc in presence of hydrogen, the by-products 
formed being reitiovfd. The calcium hydride pro- 
duced is then cooIe<l in an atmosphere of hydrogen, 
which it continue.s to absorb during cooling. 

~w: J. w. 

Per-salts; Prepcration of containing a high 

percentage of active oxygen. Aschkenasi, Berlin. 
G.P. 316,997, 22.8.15. Addn. to 299,300. 

The salt to be ja roxidisid is evaporated repeatedly 
under reduced pressure with fresh quantities of 
hydrogen peroxide. By this means tho active 
oxygen content of perborates can be increased from 
6*2% to 13'4% and then to i9‘6/, that of trisodium 
Dcrphosphate from 8*2% to 13'7%, and that 
disodium perphospliati^ from 6% to 12%. — A. K. P, 

Perborates and disodium perphosphate; Manu- 
facture of — Aschkenasi, Berlin, G.P. 
318,219^28.11.18. 

pHosuiiATP.H or borates are evaporated under 
reduced prmure with a concentrated solution of 
h.vdrogen peroxide. From sodium phosphate, 
diftodium fierphoapbate with 8’8% of active oxygen i 
is obtained, while sodinm me tabor ate yields per- j 
borates with 1072%. 217%, 22*2%, and 28*4% of j 
active oxygen rospcCTively.— W. J. W. 


Hydrogen peroxide and the like; Process for 

stabilising . M. Sarason. Berlin. G.P. 

(a) 318,134, (b) 318,135, and (o) 318,220, 3.7.18, 
Solutions of hydrogen peroxide may bo preserved 
at temperatures up to 70° C. by addition of 0'2% of 
(a) strontium hydroxide, (u) dextrose, or (c) aniline. 
The treatment is also effective with solutions of 
sedium peroxide, sodium perborate, and similar 
substances.— W. J. W. 

Zinc comjwunds ; Preparation of water-soluble 

from roasted zme ores. H. Reisenegger, 
Charlotteiiburg. G.P. 317,702, 14.10.17. 

Roasted zinc ores are heated with the waste liquors 
obtained by extracting burnt pyrites with water 
after the iron has been converted into ferric com- 
pounds. Zinc oxido goes into solution, with separa- 
tion of the iron as hydrated oxide, and from the 
solution zinc salts may be obtained by evaporation 
and crystallisation, or metallic zinc by electrolysis, 
or zinc hydroxide by precipitation with a base. By 
using ammonia, ammonium salts aro derived as by- 
products. — AV. J. W. 

Sulphurous acid or sulphur; Manufacture of 

from matfnesium sulphate. V. Erchenbrecher, 
Halle. G.P. 307,752, 16.10.17. 

Magnesium sulphate, in the form of a fino-grained 
powder, is treated with hydrogen sulphide in a 
rotary furnace at the minimum temperature 
neix-issary for tho reaction. The decomposition 
yields either sulphur or sulphurous acid, dependent 
on tho initial proportions of the reacting substances. 
The residual magnesia is readily hydrated and con- 
verted into carbonate. — AV. J. AV. 

Sulphur; Process for obtaining — ™ from sidphur 
dioxide and cidcium sulithate. Akt.-Ges. fur 
Anilinfabr. G.P. 300,715, 4.11.16. 

SuLcnuu dioxide is caused to react with carbon in 
a hlast-fnrnace, the requisite temperature being 
mainlaine<l by combustion in oxygen of part of tho 
carlx)!!. Tho gases leaving the fnrnacx) contain free 
sulphur and volatile sulphur compounds, the latter 
being caused to react with calcium sulphate with 
formation of carbon dioxide, water, sulphur, and 
calcium su!i)hide. The calcium R\ilphate may bo 
introduced into the furnace itself. Recovery of the 
sulphur from the calcium sulphate is facilitatc’d by 
addition of iron oxide, alumina, clay, granite, 
porphyry, etc. — AV. J, AV. 

Sulphur from crude potassium salts containing 
kieserite; Method of obtaining — . J. Kier- 

niaver, and Hjuinoverscho Kaliwerko A.-G. 
G.P. 310,072, 10.9.16. 

SuLriiuK may l>o obtained from potash salts by 
treating tluon, in a fused condition, with coke and 
wood charcoal or partly carboni.<v<'d coni. Ordinary 
coal is not suitahio on account of formation of cic- 
c'cjmposition products. — AV. J. AV. 

Aluminium nitride; Process of producing . 

Armour Fertilizer Works, Assignees of M.Shoeld. 
E.P. 122,829, 6.1.19. (Appl. 365/19.) Conv., 
28.1.18. 

8ek U.8.P. 1,274,797 of 1918; J., 1918, 662 a. 

Boron derivative of pyrophosphorie acid; Maim- 

farture of a . B. Levin. U.S.P. 1,336,974, 

13.4.20. Appl., 15.5.18. 

See E.P. 116, 7a5 of 1917; J., 1918, 416 a. 
Contact masses. G.P. 312,726. See I. 

Ammonium carbonate. G.P. 318,236. See 1. 
Calcium eyanamide. G.P. 309,178. See XVI. 
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VHl -GLASS; CERAMICS. 

Glass; Calculating the ** hardness** or expansion 

of . L. Springer. Sprechsaal, 1920, S3, 

193 — 195. 

In Germany, the term “ hardness ** is frequently 
used with reference to thermal expansion of a glass. 
Actually there is no connexion between “ hard- 
ness ** or refractoriness and expansion, as the 
addition of borax will reduce expansion and increase 
the fusibility and “ softness ” of the glass. The 
thermal expansion may be calculated from the | 
ultimate analysis of a glass, as previously shown by 
Schott and Winkelmann and Mayor and Havas 
respectively (J., 1911, 543). The elfect of various 
substituted oxides on the expansion of a glass may 
be calculated in a similar manner. — A. B. S. 

Lime-soda (jiasses; Properties of . J. H. David- j 

son and W. K. S. Turner. J. Soc. Glass Tech., 1 
1919, 3, 222—227. i 

Eleven glasses corresponding to the formula, , 
aNajOjbCaOjGSiO,, and two commercial glasses were | 
made, and their working properties in a molten state ' 
and also under the lamp were examined. Boda-lime | 
glasses containing more than 1‘5 Na^O and less than . 
O'SCaO should Ix) avoidiKl, but those containing I'O — ! 
l‘4Na20 and TO — O GOaO are durable and work well. : 
In most cases the addition of alumina (as felspar, | 
china clay, or ground brick) is desirable. — A. B. S. , 

Lime-soda glasses; Durability of . J. D. i 

Cauwood, J. B. Clarke, C. M, M. Muirhead, and ‘ 
\V. K, S. Turner. J. Soc, Glass Tech., 1919, 3, i 
228—237. ; 

Exi’Osijiie of the glasses mentioned in the preceding i 
abstract to water, caustic alkali, sodium carbonate, ! 
and hydrochloric acid has shown that those con- | 
taining less than 0 5 CaO are too readily attacke<l. ; 
The replacement of soda by lime increases the j 
resistance of the glass. For common use in auto- 
matic or semi-automatic machines glasses corres- ! 
ponding to 12 — r4Na.^O,0‘6 — 0'HCaO,GSiO, are i 
recommended. — A. B. S. j 

Soda-lime glasses; Heat expansion of . S. ■ 

English and W. K. S. Turner. J. Soc. Glass Tech,, : 
1919, 3, 238—242. ; 

Tuj graph showing the relatit)n between the co- : 
effic’»'Jit of linear expansion and the percentage of j 
lime jn a series of pure soda-lime glasses prepared by ; 
the authors is a straight lino, the ghusscs richest in ' 
soda having tho highest expansion. Schott’s well- j 
known factors for expansion (.J., 1892, 817; Ann. ! 
Physik., 1894, 51, 735) do not agree with tho authors’ 
experimental results. Tho view, that strained glass 
has a higher coefficient of expansion is confirmed. 

- A. B. 8. 

Lime-soda glasses; Influence of lime on the value of 

Young's modulus of elasticity for . .J. R. 

Clarke and W. E. 8. Turner. J. Soc. Glass Toch., 
1919, 3, 2C(>— 266. 

Young’s modulus of elasticity was measured in a 
series of lime-soda glasses (,J., 1919, 722a) by 
observing the bending of a cylindrical glaas rod sup- 
ported horizontally at both ends and weighted in the 
middle. Increado in the lime, at the expense of tho 
soda, was accompanied by a very marked increase ii 
the elasticity of Ihe glass. New factors are given 
for calculating tho elasticity of glass from its com- 
position ■ Winkelmann and Schott’s factors givo 
values differing widely from the experimental 
results. — A. B. 8. 

Magnesia-soda glasses. J. H. Davidson, F. W. 
Hodkin, and W. E. 8. Turner. J. Soc. Glass 
Tech., 1919, 3, 276—277. 

A SBRIB8 of magnesia-soda glasses, ranging from 


2Na,0,6SiOj, to 0*9Na3O,lTM;^,6SiOa, was cx- 
aminea. Ihcir working and lamp-working pro- 
perties are similar to those of lime-soda glasses, 
though the magnesia glasses are rather more diffi- 
cult to manipulate; tliey have a greater viscosity, 
a tendency to stringiness, retain heat longer, have 
a lower coefficient of expansion for heat, and a 
lower annealing temperature. — A. B. 8. 

Magnesia-soda {flosses; Annealing temperatures of 

. 8. English and W. E. 8. Turner. .J. Boc. 

Glass Tech., 1919, 3, 278—281. 

Ie tho magnesia content of magnesia-soda glasses is 
increased beyond 10%, each added increment causes 
a great increase in the annealing temperature of 
the glass. Below 10% tho increase in tho annealing 
temperature with the lime content in lime-soda 
glasses, is greater than with increa.so of tho 
magnesia coTitent in magnesia-soda glaases. In 
gla.sscs containing ('quimolecular proportions of 
magne.sia or lime, tho.so containing magnesia aro 
easier to anneal than those containing lime, so that 
dolomite appears to be a desirable substitute for 
ordinary limestone in commercial glasses. — A. B. 8. 

Glass for lampworkers ; Proposed standard formula 

far . F. W. and F. H, Branson. J. Boc. Glass 

Tech., 1919, 3, 249—253. 

The following batch mixture is recommended: 
Sand, 1104; potash felspar, 100; limespar, 222; 
potassium nitrate, 213; soda ash (95%), 410; 
manganese dioxide (87%), 3 parts. The glass made 
from this mixture heated at 13i0° C. for 14 hrs. 
is free from appreciable colour and from tendency to 
devitrification ; fuses readily on to glasseii of various 
degrees of hardness and composition ; does not 
appreciably darken in the blowpipe fiame; and 
possesses a suitable viscsisity, or good working 
properties, for lamp-blown work. — A. B. B. 

Glass for tablc-icorking. M. W. Travers. J. Soc. 

Glass Tech., 1919, 3, 253—250. 

Some glasses used for .scientific apparatus devitrify 
and become useless when heatc<l in the blowpipe. 
Tho defect is sometimes more noticeable if tho glass 
has bticn in stock for some time. The best glares 
for table-working appear to contain 67 — 69% 8iO., 
3—4% A1,0„ 6—8% CaO, 7-6% K,0, and 13—12% 
Na^O, but such glasses require high furnace 
temperatures and are costly. Much of the glass 
tubing now made would be improved if the ^ass 
were plained at a higher temperature in a gas-nr^ 
furnace. Experiments ihould be made to ascertain 
how much lime and alumina — the latter preferably 
as felspar— can be present in a glass which will work 
satisfactorily at the blowpipe table.— A. B. 8. 

Glass for lamp-working purposes. J. D. Cauwood, 
J. H. Davidson, F. W. Hodkin, aryl W. E. 8. 
Turner. J. Soc. Glass Tech., 1919, 3, 260 — 274. 

A NUMBER of foreign glasses used for making lamp- 
working tubing were analysed and other glasses of 
the same ultimate composition were prepared. The 
best lamp-working properties wore obtained with a 
glass containing SiO, 6910%, AsjO, 0*10%, Al.C, 
3*10%, CaO G-89% , MgO 0*20 %, K,0 6*38%, Na.O 
14*5% and MnO 0*10 A high lime coiitont is not 
necessarily detrimental, but both arsenic and 
antimony oxides cause the glaas to blacken when 
heated in tlie blowpipe, and should be omitted from 
the batdi-mixCure. In other test.s a glass containing 
equimolecular proportions of soda and potash 
worked much better than one containing only ono 
of these oxides. — A. B. 8. * 

Glass; Apiparatus for the detection of strain in 

. 8. English. J. Soc. Gla.ss Tech., 1919, 3, 

258—260. 

A TUBULAR wooden box is provided, near its lower 
end, with an opening through which light passes on 
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to a sheet of plate glass which acts as a polarisor. 
The light reflected from the glass is passed through 
the epecimon to be examined, then through a Nicol 
prism or analyser at the upper end of the box. If a 
specimen of strained or badly-annealed glass is 
examined, bright patches of light will appear. With j 
weIl-annoah>d glass the field remains dark.—A. B. S. j 

llefractory materials; Iteversible expansion of . | 

H. J. Hodsman and J, W. Cobb. J. Soe. Glass | 
Tech., 1919, 3, 201—222. j 

The net change in volume of a refractory material ; 
which has been heated is due to the permanent after- , 
contraction or -expansion and to a temporary ; 
change, solely dependent on the temperature. 
Specimens of refractory materials (usually 20 cm. 
by 2"5 cm.) were heated in a silicon tube contained in 
a horizontal tubular electric furnace, and the 
changes in volume were measured by noting the 
relative movement of marks on a silica distance- 
piece sliding loosely in an extension of the silica 
tube and on the latter. Owing to abnormaliti^ in 
the expansion of the. silica tube and distance piece, 
the method cannot be used above 1000° C. Calcinea 
alumina, magnesia brick, carborundum, calcined 
kaolin, and hard calcined ball clay expand regularly 
over tne whole range of temperature (roughly 
between 0° and 1000° C. for most materials, but 
over 1% for magnesia bric‘k.s). The inversion of a- 
to /?-quartz is accompaiiierl by a very largo expan- 
sion between 500° and 6lX)° C. and is followed by a 
period of constant volume between 600° and 1000° C. 
Bricks made of equal parts of silica and fireclay 
behave like silica. The contraction of fireclay bricks 
is intermediate between kaolin and silica. On 
cooling, the contraction of both clay and silica just 
l>elow ^)0° C. excocxls the corresponding expansion 
on heating; a rapid cooling of ware between 600° 
and 500° C. may, therefore, cause cracking. 

—A. B. S. 

Aluminous refractories; Load behaviour of . 

A. V. Bleininger. J. Amer. Ceram. Soc., 1920, 

3, 155-157. 

Hiohly-aluminous refractory materials arc not 
inherently deficient in resisting pressure at high 
temperaturt^, the deformation which occurs depend- 
ing largely on their pr('vious thermal history. A 
refractory material which is practically constant in 
volume and resists a load of 50 lb. per. sq. in. at 
1400° C. was ma<!eby mixing < alcined Pennsylvania 
flint clay with artificial sillimanite prepared from 
North Carolina kaolin 71'6X and anhydrous alumina 
28’4% , the mixture being fired at cone 20 (1530° C ). 

The calcined materials were mixed with fireclay, to 
Jict as a bund, and were made into bricks which weto 
fircxl at cofic M or 16 (1410° or 1460° C.). The 
shaping of bricks by dry-pressing redueps the 
burriing-.shrinkagc and the deformation under load 
at high temperatures.— A. B. S. 

Quartzites and sdu-a hnrks, F. Wernicke. Stahl 
und Ei.sen, 1920, 40, 432—437. 

For tho manufaclnre of silica bricks in Germany, 
rocks of three different geological formation.s are 
employed, vir., felsquartzites — marine dopo.sits 
belonging to the Dc'vonian period — which have a 
dense structure of closely-interlocked crystals, tho 
individual quartz grains Ix ing relatively large, with 
sharply-defined edges and a characteristic wavy 
extinction of colour; carboniferous sandstones, con- 
sisting of mc‘dium-aized quartz crystal^ some having 
sharply-defined edges and closely intcrlocke<l, whilst 
in others the edges are corroded and the crystal.s are 
separated by a small quantity of ceinent-liko 
material; and glacial or ^‘amorphous’' quartzite.s 
—fresh water deposits of Tertiary origin belonging 
to the period of lignite formation — consisting of 
very small grains of naarta with rounded edges dis- ! 
tributed uniformly inrough an amorphous ground- j 
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mass of silicious gel or “basaltic” cement. All 
these quartzites are very rich in silica; their 
refractoriness corresponds to that of cone 36- 
(1790° C.). In the manufacture of silica bricks it is 
not necessary to effect a complete conversion of 
quartz into tridymite provided the maximum expan- 
sion is uttainod. With glacial quartzites, this is 
reached by one firing at 1450° 0. without excessively 
prolonged heating, but silica rocks from the coal 
measures require two or three firings before they 
attain their maximum expansion, and felsquartzites 
contiiuie to expand after several prolonged firings. 
By examination under the microscope with a magni- 
fication of only 45 diameters using polarised light, 
useful quartzites can be distinguished from 
the usolcs.s ones, as the former contain minute 
crystals in a glassy ground-mass, whilst the latter 
con.sist almost wholly of larger crystals or sharply- 
definod fragments of such crystals. For the arches 
of electric and other metallurgical furnaces, silica 
bricks should be made of glacial or Tertiary 
quartzites. For glass-melting furnaces, where the 
temperature is not so high, silica bricks made from 
Coal Measure quartzites are satisfactory, and may 
be recommended on account of their greater purity 
and the lessor risk of spoiling the glass. Ck)al 
Measure quartzites may also be used for silica bricks 
employed in regenerators, coke ovens, etc. Mixtures 
of Tertiary and Coal Measure epartzites are also 
used. 0)ar8e crystalline quartzites are only suit- 
able for low-grade silica bricks used in annealing 
furnaces, etc.— rA. B. 8. 

Terra-cotta slips, with reference to the use of 
asbestos and chlorite mica. H. Wilson. J. Amer. 
Ceram. Soc., 1920, 3, 114—1^3. 

The physical properties of the l)ody (including the 
shapes and sizes of the grain.s of grog, the manner in 
which the particles arc eomprosse<l together, and 
their behaviour during drying and finishing) arc of 
groat importance in i)roducing good glazed ware. 
Particles of grog which are retained on a 6r)-mrsh 
sieve are liable to ransc surface cracks, as tho clay 
bctwocu them shrinks whilst tho grog docs not. 
.\ddition of 10 — 157, of chlorito mica to tho engobe 
or body slip makes the latter ink-proof when burned 
and derrea.ses (Tacking. Addition of asbestos to a 
body .slip renders it difficult to apply satisfactorily 
by spraying, but if applied by means of a spatula it 
produees a very resistant surface. Addition of 37 
of asbc'^tos to a glaze appears to render the use of 
body slips unnecessary in many cases. — A. B. 8. 

Boric acid frits; SoJnbihtu of . G. Blumenthal, 

jun. J. Amer. Ceram. Soc., 1920, 3, 152—154. 
Tests of Tiino commercial frit-s containing boric 
acid, but otherwise of unknown composition, showed 
that all were slightly soluble in water — apparently 
on ac(X>unt of their not having boon completely 
melted.- A. B. S. 

Clay suspensions. Smith. See XTXb, 

Patents. 

Class furnaces. ,1. 8. .Atkinson, Stein and Atkinson, 
Ltd., and T. C, M(X)rshead, London. E.P. 
141,617, 11.10.19. (Appl. 24/884/19.) 

A OLASH-MELTiNO furnuc'C' containing a rotating table 
is providwl with a recuperator in which the incom- 
ing gas and air arc heated by means of waste gases 
from the furnace. — A. B. 8. 

Kilns of tunnel and car type; Gas, coal, or oil-fired 

continuous . Gas- or coed-fired continuous 

kilns and dryers of the tunnel and car type. F. 
Fidler, Wigan, and J. G. Maxwell^ Ixindon. E.P. 
(a) 141,124, and (u) 141,125, 6.1.19. (Appls. 392 
and 393/19.) 

(a) H»at absorbers, consisting of cast-iron panels 
with zig-zag flues or of arched castings forming 
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flues, are built in the walls, roof, etc., of the cooling 
gone of a tunnel kiln, so as to absorb heat radiated 
from the cooling goods. The heat from the absorbers 
is afterwards transmitted to air forced through them 
by means of a fan and then utilised for various pur- 
poses, (b) Coods are dried in one or more drying 
tunnels built alongside a tunnel and car kiln by 
clean air heated by passing it through ducts in the 
walls and roof and beneath the floor of the cooling 
aone of the tunnel kiln or through heat absorbers 
as described under (a). — A. B. S. 

Ceramic composition. O. Gerber, Witten, As.signor 
to The Chemical Foundation, Inc. U.S.P. 
1,336,740,13.4.20. Appl., 27.10.13. Renewed3.9.19. 
A CERAMIC composition consists of powdered glass, 
china, and. earthenw'are moulded into shape and 
burnecl. — A. B. S. 

Enamelling ; Process for direct hy means of 

highly heated gases purified from dust and tar. 
F. Siemens, Berlin. G.P. 317,021, 5.2.18. 

The articles to l>e enamelled are exposed directly to 
flue gases for the purpose of melting down the 
enamel. — G. F. M. 

Befractory articles; Manufacture of . Car- 

borundum Co. E.P. 133,014, 13.1.19. (Appl. 
927/19.) Conv., 27.9.18. 

See U.S.P. 1,296,715 of 1919; J., 1919, 36.5a. 
liefractory materials. E.P. 140,835. See X. 
Copper plating. G.P. 318,402. See X. 
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.or potassium silicate, and zinc, magnesium, calcium 
or equivalent chloride.— A. B. 8. 

[Slag bricks.] Buihiing mriterml. T. F. 
Iloare, Bradtord. E.P. 141,390, 1.2.19. (Appl. 
10,937/18.) 

Bricks, blo<'ks, slabs, or the like may lx* made by 
running molten slag into hot moulds having double 
walls, the space Iwtwoen the, walls being filled with 
a heat-insulating material- the moulds are then 
allowed to cool slowly.— B. 8. 

Wood; Process and apparatus for rendering 

i imperiueahle and recovering liquids contained 
I therein. C. Hoy. E.P. 140,361, 29.7.19. (Appl. 
j 1H,775/19.) Conv., 15.3.19. Addition to 130,981. 


X. METALS; METALLURGY, INCLUDING 
ELECTRO'METALLURGY. 

; Iron ore; Itopid analysis of . hh Little and 

AV. L. Unit. J. Jrid. Eng. Chem., 1920, 12, 

I 269-273. 

, To determine total iron, the hydrinddoric acid 
i solution of th(‘ ore, after reduction, is treated wdth 
: an excess of standardised potassium bichromate 
' solution, 5 g. of ammonium fluoride and 5 g. of 
! potassium iodide arc addwl, and the iodine 
I lilieratcd by the excess of bichromate is titrated 
1 with thio.suiphate solution. The ammonium fluoride 
j prevents reaction between the ferric compounds and 
j the potassium iodide. Stannous chloride (followed 
j by mercuric chloride) may be used to reduce the 
; ferric salts, but reaction between the resulting 
j mercurous chloride and iodine tends to make the 
1 results for iron too high ; trustworthy reeults are 
I obtained by using the Jones “ roductor.” — W. P. S. 


“/ron" Portland cement, with a classification of 
cements made from hlast-furnace slag. E. H. 
Lewis. Iron and Steel Inst., May, 1920. [Ad- 
vance proof.] 

Most blast-furnace slags may l>e used for producing 
Portland cement, hut only some of them are suitable 
for addition to Portland cement clinker to produce 
so-callcd “iron” Portland cement which is stronger 
than ordinary Portland cement. Failures in the 
use < t blast-furnace slag as an aggregate for con- 
crete liave no relation to its suitability as a raw 
material for Portland f;emont or as an admixture 
to Portland cement clinker bc*fore grinding in order 
to make “iron” Portland cement. It is important to 
distinguish cement made from slags other than 
blast-furnace slag, as the formen often contain an 
excess of sulphur are of poor quality. — A. B. 8. 

Preservation of railway sleepers; Effectiveness of 

sodium fluoride used as an aritiseptic for the . 

H. Devaux and IT, Bouyguce. Comptes rend., 
1920, 170 , 1006—1008. 

Altiiouoh sodium fluoride in 1% solution is an 
efficient antiseptic against such organisms as Peni- 
cilliiim glaucum and Jlelico mycelium fvlginosum^ it 
is futile to use it, hy injection, for the preservation 
of railway sleepers, freely exposed to the weather, 
because it is very rapidly removed owing to the 
action of rain. — AV, G. 

Patents. 

Waterproof cements, concretes, and mortars; 

Comvositions for arid production of . H. C. 

Badaer, 8. F. Burrows, and H. L. P. Allender, 
London. E.P. 141,113, 3.1.19. (Appl. 180/19.) 

A waterproof concrete or mortar is made by adding 
to any suitable cement or concrete, burned clay 
saturated with a 851ution of silicate, such as sodium 


i Iron; Determination of in iron ores hy means 

of permanganate. B. Schwarz. Cheni.-Zeit., 
j 1920, 44, 310—311. 

I The addition of silicic acid has no disturbing in- 
' flucnce on the titration of iron in the method of 
; Schwarz and Rolfcs (J., 1919, 179a, 821 a) as was 
I alleged by Brandt (J., 1919, 662 a ; 1920, 268 a), 

I nor docs the simultaneous presence of oxygen affect 
. the results. On the irontrary, the presence of a 
j silicic acid sol has a favourable influence. 

~C. A. M. 

l*hosphorus in hamatit.^. iron: Determination of 
; — and it.s commercial importance. N. ID. 

Kidsdale. Cleveland Inst. Eng., Feb., 1920. 
Chom. Nows, 1920, 120, 219—221. 

The sample is dissolved in nitric and hydrochloric 
acid.s, silica is separated, arsenic is renipvod in the 
usual way, and the phosphoric acid and titanium 
I are iH*parated from the bulk of the iron by oxidising 
a small portion of the latter and precipitating it as 
basic ferric phosphate. The precipitate is dissolved 
in hydrochloric acid, oxidised with bromine, the 
; iitauium is separated by moans of “ cupferron,” 
and the phosphoric acid is determined by the 
molybdate method. An alternative method consists 
in dissolving the iron in nitric acid with the addi- 
i tioii of ammonium hydrogen fluoride, oxidising the 
I filtered solution with permanganate, decomposing 
i the excess of permanganate with ammonium 
■ oxalate, adding ammonium nitrate, ammonium 
! chloride, and nitric acid, and precipitating the 
: phosphoric acid (with more or a rs^iic, silica, 
j etc.) with molyh(lic acid reagent. The precipitate 
! is collected, washed, dissolved in ammoniacal am- 
monium citrate solution, the phosphoric acid re- 
prtxripitatod with molybdic acid reagent containing 
ferric nitrate, and the amount of phosphomolybdate 
precipitate aetermined volumetrically or gravi- 
metrically.— W. P. S. 
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Phosphoms in iron, steel, ores, and shi<js; Critical 
examination of methods for the determination 

of . H. Kinder. Stahl n. Eisen, 1920, 40, 

381—387, 468 -472. 

Modifications of the molybdate method and the 
magnesium pyrophosphate method wore examined. 
In the molybdate method, the factor for converting 
tho weight of the vellow precipitate into phos- 
ohorus is 1*64 when tbe precipitate is weighed after 
oeing dried at 105° C., and 1*723 when tho 
precipitate is ignittxl at 450° C. Cop^wr, nickel, 
and cobalt do not inti'rfero witli the molybdate 
method, chromium has but little if any effect, but 
silicon and tungsten must lie removed previously; 
vanadic acid must lx? reduced previously with 
ferrous sulphate or sodium sulphite. The 
magnesium pyroph(xsf)lmto method yields higher 
results than does the molybdate method; with a 
sample containing phosphorus equivalent to 15% 
P,0,, tho difference doe.s not exceed 0*4%. 

— W. P. S. 

Iron; CrifsttUIographij of alpha and beta . 

F. Giolitti. (4iem, and iMet. Eng., 1920, 22, 

585—589. I 

11el.\iew’s work on Widmanstiittian structuro and ' 
other crystalline habits in slowly cooUsl steels (J., | 
1910, 954; 1912, 530) is discussed. The author’s 
obsen’ations do not conffrm Ikdaiew’s explanation 
of his own rt'sults. The idea that ferrite is oitHited 
to the periphery of homogeneous austenite on very i 
slow cooling is not justified, as in the case of a . 
uniform metal a Widmanstiittian structure results. , 
The suggestion that undercooling is partially re- 
sponsible for Widmanstiittian structuro in slowly- ' 
cooled .steels is not suLrdantinted. Tho theory is • 
advanced by the author t.hat there are two distinct ; 
forms of territe crystals, one characti^ristic of : 
regions with less than ()'4% carbon and tho other | 
of regions of higher carbon content. The former 
has the apfwarance of rounded grains separating i 
from austenite as /l-iron, and tho latter are plate- ! 
like laminations forming as a-iron Indow 760° C. ! 
Confirmatory observations are cited to substantiate ; 
the theory, which explain.^ the origin of all char- : 
acteristic appearances of hvpoeutectoid steels. 

—T. H. Bu. I 

Bhist-furnnce practise; British . F. Clements, I 

Iron and Su'd Inst,, May, 1020, [Advance j 
proof.] 24 pages. I 

Bata supplied from seven tA'cn furnaces working in : 
various i)art8 of the country are submitted and 
tabulated. The more important points dealt with | 
are the chemical ami thermal balance-sheets of tho j 
furnaces, ' the size of tho various furnaces, tho j 

amounts, nature, and physical condition of the : 

fuel or orevharged, the methods of charging, and { 
tho nature and tr4-atm(‘nt of the gas. For furnaces ; 
working under the same conditions of burden, coke, j 
and blast, the larger furnaces show an advantage ; 
in fuel ecjonomy. Furiiaces should bo eo worked ; 
that 50 — 60 lb, (jf carlsju is burnt per sq. ft. of 
bosh per hour. A slack capacity of 075 cub. ft. 
per lb, of iron made i>er hour mm sq. ft. of bosh 
Bhould give effective r»sults. The dinmeUT of the 
furnace at the tuyeres should lx* designed to suit 
the bosh so that the zone of fusion coim ides with 
ithe largest diameter of the furnace. Blowing plant 
jand hot blast stoves should be of ample capacity to 
nllow the furnace to bo easily driven uj) to the i 
maximum output conditions necessary to give i 
economica I ‘results. — J. W. D. 

Jilast-fumace practice; (Chemical and thermal con- 
ditions in . H, E. Wright. Iron and Steel i 

Inst., May, 1920. [Advance proof.] 21 pages. ! 
The chemical and thermal reactions in blast-furnace 
practice are discussed. More attention should be ' 


paid to the cleaning of coal for blast-furnace coke^ 
and when poor fud has to be used a richer ore 
ought to be mixed with it. The slag question in 
blast-furnaces, and tho moisture content of the 
ore, require more consideration. To use oxygen 
in place of air in tho blast is not considered advis- 
able.— J. W. B. 

Steel furnaoes; Jleatinp basic open-hearth 

with a mixture of producer yas and coke oven 
<ias. A. Schneider. Stahl u. Eisen, 1920, 40, 
501 - 510. 

A TILTING basic open-hcarih furnace working on the 
production of carbon and sptxjial alloy sk^els has 
luH»n heated by means of a mixture of producer-gas 
and coke-oven gas. An oxidising atmosphere is 
first produced over the bath by moans of producer- 
gas so as to cause elimination of the carbon, then 
the coke-oven gas is intnxluced and an atmosphere 
poor in oxygen obtained, the bath being highly 
liealed. A highly basic and reactive slag is formed 
which removes the phosphorus and sulphur, and 
this slag is continually removed by tilting tho 
furnace .so as to prevent oxidation of tho added 
nickel, chromium, tungsten, or other elements, 

-J. W. B. 

Steel-making practice; Slag conditions in open- 

hearth basic . J. F. Wilson. Iron and Steel 

Inst., May, 1920. [Advance proof.] 22 pages. 
Huai slag volume retards the speed of heat trans- 
mission ladween the furnneo and the bath, causes 
a blanketing effVvt, and thereby suppresses the 
“carbon boil” and pr(»vents rapid elimination of 
the carbon, and also gives a high slag superheat. 
High slag viscosity exerts a blanketing elFect. The 
rate of jiroduelion is not only aff'ee.ted by these 
eomlilions, but tlu' slow elimination of carbon tends 
to retain oxygen in the steel, and therefore alfects 
tile quality of the finished product. The condition 
of the slag intiuences the oxidation of the metalloids, 
('specially the endothermic and high temperature 
carbon n'action, and consequently the efficiency of 
the furnace. A highly superheated slag gives a 
high furnace working temiierature, and this afflicts 
the wear and tear of the furnace brickwork 
adversely. -J. W. 1). 

Silieon from slag; lieduciion of in the acid 

open-hearth jntjeess, B. Yaneske and G. A. 
Wood. Iron and Steel Inst., May, 1920. 
[Advance proof.] 20 pages. 

When a highly silicious slag is in contact with tho 
metal in the bath^ reduction of silica takes place, 
as the slag (ontains more silica than is required 
to combine w ith the basic oxides present to presiuvo 
equilibrium. Tho formation of a highly silicious 
slag is facilitaUxl by aliow'ing the bath to remain 
too long at a vi'ry high k'mperature without addi- 
tions of ore or lime. I’ho rtxluction dejiends on the 
silica content of the slag and not on the tempera- 
ture of tile hatli, and is effected by the excess of 
iron prcsi'iit, wliich is a far more powerful reducing 
agent than carbon. — ,). W, B. 

Iron; lUur-britftrness and ageing of - - Fotk 
wei.s. Siahl u. Fiisen, 1919, 39, 1- -7, 34 — 40. 
Biiawinc; of iron and steel causts tho metal to ago 
slowly at ordinary timipcuatures but rapidly at 
3(X)° 0., thus giving rise to tho phenomenon known 
as “blue britth ness.” Tho author reviews recent 
work on this subject and draws the following con- 
dusioMH. Iron drawn above 500° C. or at ordinary 
temperatures and then heated for a short time shows 
a maximum value for the ti'nsile strength and a 
minimum value for the elastic limit and reduction 
in area between 200° luid 300° C. Tho minimum 
value of tho tensile strength occurs at 80° C., while 
tho resistance in the repeated impact test is lowest 
between 200° and 300° C.| and in the single impact 
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test between 400° and 600° C. If aged iron is 
annealed at different temperatures the mechanical 
properties will steadily vary with rising annealing 
temperature without attaining maximum or mini- 
mum values. — A. 11. P. 

Steel; Macroyraphy of . Testa on corrosion. 

H. Lo Chatelier and B. Bogitch. Itev. Met., 1910, 
16, 129—139. 

Pure electrolytic iron was melted alone or with 
varying small .luantities of sulphide or phosphide 
of iron cither in magnesia crucibles exposed to th^ 
gas fumes and the air, or in silica tubes in an atmos- 
phere of hydrogen. BiK^ciniens from each test were 
cut, polished, and etched with one of the follow- 
ing: — Stead’s reagent (copper chloride and picric 
acid in alcohol), copper ammonium chloride in 
water, iodine solution, strong hydrochloric acid, 
20% sulphuric acid. A scries of photographs is 
given sliowing the dilferent structures obtained. 
Stead’s reagent colours those parts of the metal 
which contain least oxygen, while the otiicr reagents 
attack the parts rich in oxygen. If no oxygen 
is present in the metal only the crystalline structure 
is developed by the etching agents. The authors 
consider that oxygen plays the same part in the 
macrostructure of steel as carbon do<‘s in the micro- 
structure, and is the cause of the heterogeneity ob- 
served in slowly cooled or annealed metal, since it 
remains in solid solution in the portion of the metal 
that solidifies last. Sulphur may be dcitectod in the 
metal by the production of black spots when it is 
treated with a piece of bromide paper moistened 
with suli)huric acid. — A. II. P. 

Ilypo-eofectic steels and (dloys of similar constitu- 
tion; J''ffeA't of anncaliny on vncroyrapliic struc- 
ture of — . A, Portevin. Bev, Met., 1919, 16, 
lU-118. 

f)N rapidly quenching a mild steel from above Ac3 
nearly pure, martensite is obtained ; this, on anneal- 
ing, gives a nccdle-like Mtructure in the form of 
Widmaiisti\tton ligures, coini)Oscd of complex fer- 
rite-sorbite. If qmmchcd between Ac3 and Acl, how- 
ever, irregular patches of martensite in a ground- 
mass of ferrite are formed ; on annealing the former 
constituent is entirely re|)laccd by sorbite without 
other alteration of the structure. Slower quenching 
re.^uh- in the formation of troostite and martensite 
in a n>'' vork of ferrite; after annealing the struc- 
ture shows ferrite and sorbite, the parts which 
oi iginally consisted oi martensite having changed to 
complex ferrite-sorbite in the form of Widman- 
statten figures. Similar ri'sults are obtained on 
annealing various bronzes and brasses. — A. R« P. 

Fcrronuinyanese as a deoriilisiny ayent. A. Jung. 

Stahl u. Eisen, 1919, 39, 14—15. 

TitE statement that the addition of ferromanganese 
to steel in the converter in the presence of rctaincsl 
slag hinders the ro-phospliorising of the metal is 
not quite correct. In a series of tests carried out on 
an iron containing 3% P a ndativcly largo propor- 
tion of preheated solid ferromanganese was addl'd 
to the converter. 1'lie slag contained 20 — 21% PjO,, 
and the lining of the converter was badly attacked. 
The phosf)borus content of the metal in the eon- 
verter increased by O’Ol % P in the 5 — 7 min, which 
elapsed from the taking of the last dip sample until 
the ferromanganese bad melted, and by ()'025% P 
from that point until the final sample was taken 
in the middle of pouring. By using the normal 
quantity of ferromanganoso, a more resistant lining 
in the converter, and a lower temporaturo during 
the pouring, less phosphorus was taken up. Even 
when the ferromanganese was added in the liquid 
state, and the metal carefully skimmed, equally 
high results were obtained. — A. R. P. 


Iron-nickel alloys; Foryeahility of . T. D. Yen- 

sen. Amer, Inst. Min. Met. Eng., Feb.. 1920. 
Blast Furnace and Steel Plant, 1920, 8, 231 — 234. 
PuiiE iron-nickcl alloys do not forgo readily, if at 
all, at ordinary forging temperatures. Aluminium, 
carbon, magnesium, and silicon have little or no 
effect on the forgeability, hut manganese and 
i titanium in amounts of 2% make the alloys forge- 
able. The dogrc'o of forgeability of a material de- 
pends on the relative proportions of crystalliim and 
iiitercrystalline or amorphous material, and the 
forgeability of an ingot or casting can only be ascer- 
tained by actually attempting to deform the 
material either by forging or rolling, or by a tensile 
test. The micro-structure gives no definite informa- 
i tion. By the addition of manganese or titanium 
i the amorphous material between the crystal grains 
i is strengthened to such an extent that it becomes 
; strongi-r than the crystalline material. — J. W. D. 

' (,'aniel; Electric furnace reduction of [with 

' production of ferrosiheon]. M. de K. Thompson 
and J. Davenport. Clicm. and j\Iet. Eng., 1920, 

I 22, 596. 

; Attkmi'Ts wore made to reduce garnet with coke in 

■ an electric furnace in order to remove the silicon 
! and iron as ferrosilicon and produce a slag contain- 

■ ing a higher iicrcentage of alumina than the 
i original garnet. Trials with red abrasive garnet 
! containing 35% SiO^, 27% AhO,, r3% CaO, 2'2% 

MgO, and the remainder iron oxide, were encour- 
' aging, two runs averaging about 62% AljO, in the 
i slag, whilst all the iron was removed and about 
1 half tlie silicon. The ferrosilicon contained 24— 
26% Si and 5—10% Al. An excess of 27% of coke 
! gav('. as complete reduction as a 37% excess. Trials 
; on a larger scale gave even better results. More 
I silicon would probably be removed if the garnet and 
i coke were ground finer than in. and briquetted 
: with tar as a binder. — T. II. Bu. 

I Titanium t.lloya; Some electrical properties of . 

' M. A. Hunter and J. W. Bacon. Trans. Amer. 
j EIcctrocIicm. Soc., 1920, 391 — 401. [Advance 
j c;opy.] 

I Norwegian iron, silicon-iron, nickel, copper, nickel- 
i iron, and nickcl-coppcr wore alloyed with pure 
i titanium, and magnetisation and hysteresis tests 
' were made on the products. The titanium employed 
i was prepared liy reduction of titanium totra- 
! chloride by sodium, and had rn.pt. 1800° C. and 
sp. gr. 4'50. The magnetic quality of iron was im- 
prove<l by titanium so long as the latter functioned 
; only as a cleansing agent; but when the iron itself 
; contained more than a trace of titanium the mag- 
i notisatiou curve was lowered. Treatment of silicoii- 
' iron with titanium gave alloys having exceedingly 
' high permeability and low hystcre.sis loss.* The age- 
; ing of the titanium-treated iron and silic-on-iron 
spi'cimens wa.s similar to but somewhat less than 
i lliat of iron. The specific resistances of the remain- 
' ing alloy.s were only moderately high for additions 
of titanium up to 5%. Beyond this point tho 
! alloys were difficult to draw and oxidised badly 
; when run at a red heat. — W. E. F. P. 

i Copper; Determination of the coefficient of cubical 

e rpansiop, and the specific yravit]! of molten 

and influence Ilf the absorption of yas on the con- 
! tracluni of cast copper. IV. Staid. Motall u. 

I Erz, 1919, fC, 413—114. 

The coeffieitmt of cubical cxpansioii of pure molten 
copper is 0‘000054, whilst that of molten copper 
after refining by the poling process is 00000436. 
Tho difference is due to tho absorption by the molten 
metal of hydrogen and carbon monoxide, which are 
partly evolved on cooling and partly remain in 
dIo wholes, thus causing the specific gravity to bo 
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lowered from 8'95594 to between 8*3 and 8*6. The 
sp. gr. of pure copper at 1165° C. is given as 8*4322. 

—A. II. P. 

Copper-gold alloys ; Hardness and resilience of . 

A. Portevin and J. Durand. Rev. Met., 1919, 10, 
149—161. 

The Brinoll hardness number of cast inujiicnchcd 
copper-gold alloys rises to a inaxiimmi, while the 
force rofiuired to break a notched bar falls to a 
minimum with the alloy containing 20% Cu. The 
fracture of this alloy shows a needlc-liko structure. 

—A. R. P. 

Zinc furnaces; Deiermination of the thermal con- 
ditions of - — . (). Miihlhaeuscr. Metall u. Erz, 
1920, 17, 137- -150. 

Ten tables and twenty-two graphs compiled from a 
scries of tcinperatiire measurements made with a 
Lo Chat/olier thormo-<!lectric i)yrometer are given. 
The figures were obtained in three, furnaces of dif- 
ferent construction, and show the variations ob- 
served het\\<H.>n dilioreut tiers of retorts, different 
sections of the same furnace, and the front and rear 
walls of each section. The graphs illustrate the 
sudden changes in temperature occurring when the 
gas i.s turned off during the cleaning and re- 
charging of the generator and during the emptying 
and refilling of the retorts.— A. R. P. 

Tin in lead; Soluhdily in the solid state of . N. 

Parravano and A. Scortocci. Gazz. Chim. Ital., 
1920, .50, i., 83—92. 

The dcctrical conductivity isotherms for the sys- 
tem tin-lead indicates the exi.stence of solid solution.s, 
the percentages of tin in the saturated solutions 
at different temperaturo' being as follows : —14*5 at 
175° C., 13*5 at 170°, 12-5 at 162°, 10 at 1.50°, 6*5 at 
100°, 5*0 at 75°, 3*0 at 50°, and 1*5 at 25° C. I’he 
conclusion that the ri'calescrence observed with the 
solid alloys is duo to simple supersaturation is con- 
firmed, {Cf, June.)— T. H. P. 

Anti-friction mefal substitutes. Praetorius. Motor- 
wagon, 1920, 44-46. Chem.-Zeit., 1920, 44, 
Rop., 108. 

Lead-tin alloys containing 13—80% Pb, 6—68% Sn, 
13 — 15*4 /, Sb, 2*5- 6 ; ' Cu, wdicn tested in a 100 h.p. 
Mercedes motor, gave relatively good results up to 
a le4id content of .‘13%, and also when the alloy con- 
tained 80% of lead. — A. R. P. 

Mercury hydrosols ; Mec)ianistn of the formation 

o.nd the properties of prepared by various 

methods of dispersion. I, Nordlund. Koll.-Zcits., 
1920, 26, 121—13-8. 

By shaking mercury with aqueous solutions of 
pota.ssium •citrate (2--7X10 LV;, strong, very stable 
sols of a reddish brown-grey colour were produced. ' 
Various other methods tried yielded sols of low : 
stability. {Cf. .J.C.S., June.)-^J. F. S. j 

Molybdenite; Fhdnfwn of . C. E. Oliver. Eng. j 

and 3Iin, J., 192n, 109, 810. | 

The crushed ore (mainly quartz diorit<;, containing ' 
0*5 — 0*75% Mo8, distributed fairly uniformly 
through the rock, and iron pyriU's which someiime.s ' 
amounts to 3 — 5%) i.s ground in a Marcy bail mill | 
with a mixture of pine oil and kerosene (coal oil), | 
the mill being in closed circuit with a Dorr classi- i 
fier, the overflow from which passes a 4()-meHh | 
screen. From the bail mill the pulp passes to a ; 
series of 6 Callow cells, in the first four of which ! 
(“roughing” cells) a concentrate containing 10 — 
15% MoSa (and a similar proportion of pyrites) is 
obtained. This product patses to tho two remain- 
ing (“ cleaner ”) cells, where a concentrate contain- 
ing 60 — 70% MoS, is produced. The latter is washed 
with water on an SO-zneili Callow screen to remove 


the remaining pyrites and adhering gangue, the 
concentrate being removed from the under side oi 
the screen by a spray of water and treated in a de- 
watering tank, from which it is passed continuously 
to a dryer. The final concentrate contains 85— 
95% Mo8jj and 2—3% FeS,. The recovery of molyb- 
denite rarely falls below 98% over a month’s work- 
ing, the oil consumed being 0*5 lb, pine oil and 
1*0 lb. coal oil per ton of ore. — ^W. E. F. P. 

Tungsten and its oxides; Beversihle reactions of 

mater on . G, Chaudron, Comptes rend., 

« 1920, f70, 1056—1058. 

Tiik cipiilibrium of the system tungsten-water- 
oxides of tungsten-hydrogen at 850° C, may be ex- 
pressed l)V tho equations 

‘ W4 2IL()-.:iWO„+2H,-t 
2M 0, -f TLO - <0, + H, -I- 

Tho value of for the first reaction is 2x4*4 Cals, 
and for the second 4 Cals. — W.G. 

Iron and steam. Schreiner and Grimnes. Sec Vll. 

Cements from blast-furnace slag. Lewis. See IX. 

Patents. 

Allay [uof brittle at low temperatures']. Soc. Anon, 
do CVmiinentrv, Fourchambault et Decazoville, 
Paris. E.P. 127,243, 29.4.19. (Appl. 10,604/19.) 
Ck)nv., 22.5.18. 

An alloy, suitable for use in liquefied gas machinery 
as it resists corrosion and retains gooil mechanical 
properties at a low* temperature, is composed of 
Ni 40 - 70''% Mji 0*8 to 6%, iron the remainder. 
!0)r part of the iron (5% at least must be left), and 
for part of tlie nit'kcl (up to 7*5%) may be sub- 
stitutisl all or any (»f C 0 — 1%, Cr 0—5, Cu 0 — 10, 
Co 0—10, V 0*2-1, Ti 0*1 --0*5%. -B. M. V. 

Alloy containing iron, nickel, and chromium. Soe’. 
Anon. do Commentrv Fourchambault et 
IKxazeville, Paris. F.P. 140,-507, 17.12.18. (Appl. 
21,068/18.) Ckuiv., 19.12.17. 

'fjiE alloy contains 0*2 — 0*5% G, 1 — 2% Mn, 10 — 15% 
Cr, and 20 2-5'^ Ni, and tho renminder iron, to 
whi<“h may h(> addcnl 2—5% W. It is resistant to 
<sh<H*k or high pressure, also to the action of strong 
acids, organic acids, and alkalis. — T. H. Bu. 

:]Uuy comjtrising iron, nickel, chromium, tung- 
sten tor molybdenum). St>c. Anon, do Coinmen- 
try, Fiuircliamhault et DiXaazcville, Paris. E.P. 
140,508, 17,12,18. (Appl. 21,069/18.) Couv., 
20.12.17. 

The alloy contains 0*3 — 0*0% C, 1 — 2% Mn, 10 — 15% 
Cr, 60—70/ Ni, 2 — 5 ^ W, and the remainder iron, 
to which may ho added 0*2 — 1' V, 0*1 — 0*2% Ti, up 
to 10%, (.'o, and 1—3% Mo to replace or partly ro- 
j)laoe tho tungsten. The alloy possesses high 
rmshanical strength at high temperatures, and is 
resistant to the action of chemicals. — T. H. Bu. 

Alloy Containing iron, nickel, and chromium. Soc. 
Anon, de Commontry, Fourchambault et Docazo- 
ville, Paris. E.P. 140,-509, 17.12.18. (Appl. 
21,070/18.) Conv., 21.12.17. 

The alloy contains 0*3 — 1 % C, 0*5 — 1 % Mn, 10 — 15 , 
Cr, 25 — ‘10% Ni, and the remainder iron, to whicli 
may he added 2—5% W, 0*2 — 1% V, 0*1 — 0*2% 4'i, 
up to 10% Co and 1—3% Mo. It is resistant to 
superheated vapours, and hot and moist gases, has 
good wearing properties, and its coefbeient of ex- 
pansion may DC varied betwex’n 8 and 17xl0'*. 

— T. H. Bu. 

Steel and steel alloys; Process and apmraius for 

manufacturing . W. E. Moore, Pittsburgh, 

U.B.P, l,3i)6,0()9, 30.3.20. Appl., 19.11.18. 

Btbel is subjected to the action of an electric arc 
in the presence of a slag, and ia then transferred to 
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a second furnace, where it is subjected to tlie heat of 
a shorter electric arc, in the presence of a slag of 
different character from that of the first slag. 

Iron and steel; Method of carbonising , J. H. 

L. De Bate, Assignor to New Process Metals 
Corporation, Wilmington. U.S.P. 1,335,094, 
30.3.20. Appl., 19.8.18. 

Pieces of iron or steel to be carbonised arc subjected 
to a preliminary heating to approximately 1100° C. 
to remkr them porous. They are then cooled, 
packed in carbonising material, and heated to a 
carbonising temperature. — T. St. 

Cast-iron; Desulphurising . C. Ellis, Mont- 

clair, Assignor to Ellis-Foster Co. U.S.P. 
1,335,370, 30.3.20. Appl., 9.10.17. 

Molten cast-iron is brought into contact with a 
mixture containing calcium cyanamidc and calcium 
carbide. — T. H. Bu. 

Mud steel; Desulphurisation of . H. Kaussen, 

Aix-La-Chapelle. C.P. 308,482, 12.3.1G. 

Steel is desulphurised in the basic converter or 
open-hearth furnace by means of lime and iron car- 
bide according to the equation FeS+CaO fFejC=: 
4Fo f CaS + CO. The lime is derived from the 
excess contained in the fluid slag, and it is used 
with an admixture of fluid iron carbide collecting 
between the iron and the slag. — G. F. M. 

Iron; Electrolytic extraction of metallic 

directly from its ores. W. Pip, Darmstadt. G.P. 
316,597, 26.6.18. 

Metallic iron is deposited electrolytically from a 
hot ferrous salt solution, and the ferric salt which 
is thereby continually formed is re-converted into 
ferrous salt by bringing the electrolyte into contact 
with spathic iron ore, whereby continuols cathodic 
deposition of the metal is made possible, — G. F. M. 

Iron and iron alloys; Process for the preparation of 

pure in powder form. Aligem. Elektrizitats- 

Ges. G.P. 316,748, 24.5.16. 

Iron or its alloys may bo deposited ehxdrolytically 
ill a pulverulent form by the use of a high current 
density and low temperature in a hath consisting 
of a weak solution of a ferrous salt together with a 
volatil conducting salt {e.g. ammonium chloride). 
With a lath containing 3 pis. of ferrous chloride 
and 10 pis. of ammonium chloride in 100 pts. of 
water, and a current density of 10 amp. per sq. dm., 
at room temperature, a yield of 70 — 80% of the 
theoretical may l>e obtained. The iron depo.sit may 
be used as a catalyst or for the preparation of 
■ articles or salts of iron. If an anode of iiickel-stfMil 
is employed a carbon-free, friable deposit of the 
I alloy is obtained. — A. R. P. 

; Steel; Hardening hath for . E. Deisenhammer 

I and K. Ncudeekor, Ratibor. G.P. 316,800, 3.7.18. 

[ Glycols, concentrated or dilute, may be used for 
’ hardening steel. The hardening effect of ethylene- 
i glycol is increased by mixing the glycol with water. 

E — T. St. 

I Brass; Manufacture of . P. Dutoit and A. 

Boever, Lausanne. E.P. 132,520, 10.9.19. (Appl. 
22,296/19.) Conv., 11.9.18. 

I Bhass made cither from new metals or from 
. ekimminge, ashes, etc., is melted by submerging the 
raw material under a bath of molten salt of such 
gravity that slag will float but clean metal will 
: sink. Barium chloride is the most suitable salt, and 
may bo raieltod by an electric arc and kept molten 
by means of its resistance, the electrodes being so 
E tituaiod that the current passes through the slag 
and salt rather than througn the molten metal. 

-B. M. V. 


Electrodes and welding and like rods used in solder- 
ing and depositing metals. E. H. Jones, and 
Alloy Welding Processes, Ltd., London. E.P. 

140.568.26.2.19. (Appl. 4848/19.) 

Two or more metals or alloys are united by casting 
ono of the metals or alloys in or about the others, 
or by brazing, soldering, or welding thorn together 
to form a welding rod, which is fornnxi into an 
electrode by covering it with a.sl>csto 3 or other 
second-chusN conductor. (Cf. J., 1916, 1222; 1917, 
1135; 1918, 705 a.)— B. N. 

Crucible or melting pot furnaces; Tilting , Soc. 

dcs Alliages et Bronzes Forgeablos, Paris. E.P. 
140,709, 26.9.19. (Appl. 23,747/19.) Conv., 

22.7.19. 

The tilting axis is tangent to the upper edge of the 
crucible over which the metal is poured, and part 
of the furnace body is detachable to allow the in- 
troduction of a sloping refractory channel piece 
through which the molten metal flows, so that a 
minimum surface is exposed to the atmosphere. 

— T. H. Bu. 

Metal smelting furnaces. A, iSinclair, Sunderland. 

E.P. 140,918, 2.7.19. (Appl. 16,588/19.) 

A CUPOLA or similar furnace is provided with means 
for closing the top, and has an annular chamber 
surrounding the top to which air under prtiSBure is 
i delivered; pipes built into the walls of the furnace 
j lead the air from this chamber to the fuel space of 
the furnace. The top and bottom of the cupola are 
; also connc'cted by passages controlled by damper 
i slides and having in their lower parts ejectors sup- 
j pik'd with air from the annular chamber by means 
I of supply pipes. — J. W. D. 

i Furnaces for the productiori of mineral distillates of 
j definite composition. W. J. Fadden, London. 

E.P. 141,089, 7.10.18. (Appl. 16,229/18.) 
j Tub apparatus comprises a furnace, cooling and 
i depositing chambers, and filters, and the draught 
through the cooling chambers and the filters is 
controlled from a position adjacent to the furnace. 
The furnace, into which the ore is fed by means of 
a conical hopi>er and rotating distributor, is divided 
into three zones, the upper zone being provided 
with means for admitting air for the oxidation of 
j the distillate. The filter comprises a settling and 
I admission chamber provided with means for removal 
i of the deposit, a casing divided into a number of 
j set^'.iions, each fitted with tubular filter bags, means 
I for admitting gas and fiyno to each section in- 
i dependently, and gas outlets communicating with 
j each filter section. — J. W, D. 

; Open-hearth furnaces. E. and W. Waring, Shef- 
I field. E.P. 141,132, 8.1.19. (Appl. 532/19.) 

In an o|>en-hearth furnace for the continuous pro- 
duction of steel direct from ore and scrap metal, 
i Ihn'e separate baths are maintained on different 
levels. The highest and largest bath is used for 
I reducing the ore or scrap which is fed from a 
I cupola stack over the bath; the middle and next 
I largest bath is used for refining, while the lowest 
i and smallest bath is in the form of an electric 
I furnace with an undulating hearth, and is used for 
i suix’r-refining. Tuybres delivering to the respective 
baths lead from a common flue ^ich is connected 
to a regenerative chamber. — J. W. D. 

Furnace; Metal-heating . H. D. Williams, 

Pittsburgh, and W. Ahlen, Duquesne. U.S.P. 
1,336,266, 6 4.20. Appl., 2/.7.16. 

The furnace-heating chamber contains a number of 
largo gas burners and, at ono end, a number of 
small gas burners, all supplied with preheated air 
under pressure. The air is preheated by being 
passed, by means of a fan, successively through a 
heating chamber, a recuperator, and a second 


4U A Cl. X.— metals s BiETALLURGY, INCLUDING BLEOTRO-METALLUROY. W. im. 


heating chamber. A valv©-conti oiled conduit con- 
nects the latter to the large burners, and a valve- 
controlled branch conduit connects the large and 
small burners. — T. St. 

Gas crucible-furnace. L. Trofois, Brussels. G.P. 
318,044, 15.12.17. 

The heating chamber of the furnace is surrounded 
by two hollow-walled metal cylinders, leaving an 
annular space iKitwcen them through which the hot 
burnt gases escape. The air and gas are preheated 
by passing them throtigh the hollow walls of the two 
cylinders respc'ctively, on their way to the burner, 
whilst the inner cylinder is further heated by radi- 
ation from the heating chamber itself. By this 
arrangement even inferior gas may be used for 
melting eopp('r, nickel, silver, gold, ailovs, etc. 

— (i. F. M. 

Mclals and refractory materials; Treatment of 

and of tools or crucibles made thereof, and elec- 
tric furnaces used therefor. G. Marsh, London. 
E.P. 140,835, 4.7.18. (Appl. 10,997/18.) 

Metals or refractory materials, or tools or crucibles 
made therefrom, are heated by metal which has 
been melted by an electric arc, and are also elec- 
trically heated by a current passed through conduc- 
tors connected to the refractory material and molten 
metal respectively. A pocket is made in the furnace 
wall to receive the metal.s or refractory materials. 

—B. N. 

Ilard vie.fal alloys, and methods of making same. 
G. H, Worrall, Missouri. K.P. 141,122, 6.1.19. 
(Appl. 374/19.) 

A HARD load alloy consist ing approximately of Ba 
1%, Ca 0-50%, Hg 025 !8n 0-25 Zn'0i0%. 
Al 0*02%, Pb 97*88% is prepared by alloying lead 
electrolytically with an alkali or alkaline-earth 
metal, increa.sing the hardness of this base alloy by 
adding a small perci-ntage of mercury, then adding 
aluminium mixtxl with tin and zinc. — J. W D. 

Alloy; Metallic . F. 8. Hodson, Philadelphia. 

G.8.P. 1,335,281, 30 3.20. Appl., 12.6.18. 

The alloy contains 80 — 85 Zn, 0*001—2% Mn, and 
0*0005 — 1% Ti, the remainder being mostly alu- 
minium and copper in the ratio of almut 9 to 1. 

T. H. Bu. 


in a cupriferous solution or lye. or by causing the 
lyo to fall on to the iron, when aepolarisation takes 
place and a film of cop^r is dcMsited due to the 
presence of the copper-iron couple. — J. AV. D. 

Electrolytic process and anode, [Electrolytic de- 
position of copper.] F. L. Antisell, Perth Amboy. 
U.8.P. 1,313,246, 19.8.19. Appl., 17.8.18. 

' The iormaiion of ferric sulphate during electro- 
lysis of solutions obtained by leaching Tow-grade 
i copper ores with sulphuric acid, is rcduc^ by 
. dividing the anode surface ink) separate areas of 
i active conductive material and of inactive noJi-con- 
1 duetive material. The anode may consist, for ex- 
; ample, of a slic^et of lead provided with n number of 
I plugs of insulating material, the surface of tho 
i plugs being Hush with tho surface of tho lead. Tho 
! area of the active surfaces in tho aggregaUt is appre- 
ciably smaller than the area of tho cathode surface. 

— B. N. 

(a to d) Electrolytic apparatus and method, (e) 
Electrolytic process and product. M. M. Merritt, 
Assignor to Copper Products Co., Boston. U.8.P. 
(a) 1,335,174, (h) 1,335,175, (c) 1,335,176, (d) 
1,335,177, 30.3.20, (e) 1,335,846, 6.4.20. Appl., 
(A to c) 2.8.18, (d) 18.9.18, (e) 2.11.17 (e) lle- 
iicwed 4.12.19. 

(a) Metal is d(*posit(d electrolytically on a station- 
ary cathode, the level of the electrolyte being varied 

■ periodically to provide alternate immersion in and 
withdrawal of the cathode from tho liquid without 
substantially changing the position of th(5 cathode. 

(b) The cathode support has a provision for 
I alternate immersion in, and withdrawal of the 

catho<lo from, the electrolyte. (c) Metal is de- 
positc<l on segr(‘g.ited surfaces of objects by mount- 
ing them on a shaft, which is rotated during electro- 
depo.sition, so that a portion only of tho surfaces 
lobe plated is immersed in the electrolyte, and each 
surface is alternately immersed in and withdrawn 
from tln‘ liquid. (i>) A mandrel, mould, or matrix 
is used as a cathodt', and electrolytic deposition of 
metal is started in an alkaline electrolyte and con- 
tinued in an acid electrolyte, (e) An aeroplane 
propeller is coate<l witli an ^dcctrically conductive 
paint, and metal is deposited electrolytically upon 
it whilst rotating tho propeller partially submerged 
in an electrolyte, tho dir(*ction of rotation being 
periodically reversed. — B. 


Metal; Introducing [aW/ying] materials into molten 

. A. Paez, Assignor to General Electric Co., 

New York. U.S.P. 1,337,093, 13.4.20. Appl., 
30.9.18. 

In alloying several metals very different in specific 
gravity with another metal, the former metals, in 
a finely divided wndition, are made into briquettes 
and dropped into a molten bath of tho latter metal. 

~B. M. V. 


Copper-hearing .sands; Vroeess of treating . 

C. H. Benedict and 11. C, Kennv, Lake Linden. 

U.S.P. 1 , 3 : 35 , 474 , 30.3.20. Appl*, 7.10.19. 

The sands are arranged in a bcxl or layer, and the 
copper is extracUxl hy an ammoniacal solvent. Tho 
bed is then heate<l hy means of steam, and water 
is vaporised in the heated Ixxl unde.r b*.ss than atmos- 
pheric pre.ssure to recover ahsoriicd ammonia 

-T. H. Bu. 


Copper from lyes resulting from the treatment of 

cupriferous pyrites; Process for obtaining . 

H. P. Soulie-Cottineau, Paris. E.P. 141,290. 
.31.10,19. (Appl. 26,819/l9.) ’ ’ 

CopFEB is deposited electroly tically on iron in the 
form a film either by placing copper-ooated iron 


Copper plating; Process for . M. Enderli, 

Karlsruhe. G.P. 318,102, [1.4.17. 

A HOMOGENEOUS luycT of coppcr formate, spread on 
tho object on whi( h a coating of copper is desired, 
is hcaksi to a uniform k-miMMature preferably in :i 
non-oxidising atmosphere, pressure being applied 
either before or duriiig thi.H treatment, Tho proec.ss 
is designed for tho production of a homogeneous 
depo.sit of copper on gla.ss, porcelain, or metals, for 
tho preparation of glazes in tho ceramic industry, 
and of catalytic (contact materials, and u.s a sub- 
.^titute for the electrolytic deposition of copper. 

-G. F. M. 

Elec1r(Aytie refining of metals or alloys containing 
a high percentage of foreign metal. 8ioraena uml 
Halsko A.-G. G.P. 317,146, 23.3.18. 

Small quantitic.s of acids, or their .salts, of whiih 
the anions are capable of temporarily dis.Holving tin* 
foreign metal in the anode, aro added to tho electro- 
lyte. By this means the layer of foreign metal 
which would otherwise form on the anode is loo.sened 
and its removal facilitated. In refining tin with a 
high content of lead or copper in a Bulphuric acid 
olwtrolyto an addition of hydrofluoeilicio acid is 
suitable. Hydrofluoboric acid, othvlaulphuric acid, 
or perchloric acid may also bo U8oa.-“Cf. F. M. 
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Ores; Method of treating . F. W. Wood, Balti- 

more. U.8.P. 1,334,981, 30.3.20. Appl., JW.O.H. 
R^jnoived 28.7.19. 

Plastic oro containing 8% or more of alumina is 
dried to adjust its content of hygroscopic water to 
14—20% , then subjected to a heavy pressure to form 
briquettes, which are charged into a smelting fur- 
nace. 'riio drying prevents the oro from adhering 
U) tho compressing surfaces and facilitates the 
briquetting operation. — J. W. B. 

Metalliferous mater iah; Process of treating . 

Metallurgical jirocess. H. B. Hovland, Duluth' 
and (J. B. Frankforter, Minneapolis. U.S.P. 
(a) 1,335,000 and (») 1,335,001, 30.3.20. Appl., 
15.8.13. (b) Renewed 23.10.16. 

(a) Tue m.'iLerial is treat<?d with a solvent for the 
metal which is to be recovered, and tho latter is 
then precijiitated as sulphide in the pre.scnc© of the 
gaiigue. Tho sulphide is subsequently separated 
from the ganguc by flotation, (a) Metalliferous 
material is roasted to convert tho metal to bo re- 
covered to oxide, and this is then, at least partially, 
convortt'd to sulphide. The trcatcsl material is sub- 
sequently subjectcMl to flotation treatment. — T, St. 

Precious metals; Process for preventing distortion 

of ; at temperatures higher than their fusing- 

points, and articles produced thereby. R. J. 
Pcischko, Assignor to The Dentist’s Supply Co., 
New York. U.S.P. 1,335,024, 30.3.20. Appl., 
29.11.18. 

The precious metal or alloy is coated with a metal 
which is capable of being fused and oxidised at 
a relatively low temperature, and is then heated 
so that the coating metal partly fuses into the pre- 
cious metal, and partly oxidises with the formation 
of an oxide ..kin. When, subsequently, the precious 
metal is boated to tcunperutures above its fusing 
point, the oxide skin suflices to sustain it against 
flow. — T. St. 

Copper or copper-containing alloys; Prevention of ; 
selective eorvosion of tubes and inachinery parts ! 

of . F, von WursLemberger, A.ssignor to Akt.- 

Ges.clcM' Mas(;hiiionfal<rikcn Escher Wv.ss und Co,, j 
Zurich. U.S.P. (a) 1,335,209 and vb) 1,335,210, i 
30.3,20. Appl., 7.0 and 11.0.19. j 

(a) Tv or machinery parts of copfier or copper- ? 
contaiiii Mg alloys in contact with water containing I 
ioms are protected by producing elecirolytically in | 
tlio water an easily soluble hydrolytieailv decom- j 
posable aeid-rc'acting salt as anodic product, the I 
cathodic product iK’ing carri<'d away. {») A salt ; 
having, upon hydrolysis, an a('id reaction, is pro- | 
duced by electrolysis in a vessel separate from, but j 
eonncct('d to the water supply of tho machinery j 
etc. to 1 h; protected.— -T, St. ‘ , 

/jirconium and lead ; Process for producing an alloy ' 
of . ]V. Petinot, New York, Assignor to ' 

United States Ferro-Alloy.s Corp. U S P i 
1,3.35,982,0.4.20. Appl., 18.8.19. ' ' i 

ZiRvoNivM oxid(!s and burnt lime are melted to- ! 
gether in proportions to form calcium zirconat*' ! 
(CaZrOJ, suflicieiit carbon i.s addixl to reduce the | 
ziiconium oxide to metal and to form calcium car- I 
bide, and the mixture added to a molten bath of ' 
lead.- J. W. D. 


Alloy of iron, zirconium, and titanium, and process 
for the production thereof. Process for pro- 
ducing zirconkim steel. H. C. Sicard, BuffW 
n States Ferro-Alloys Corp. 

Appl 18 8 1,335,992, 0.4.20. 

(a) An alloy of iron zirconium, titanium, and carbon 
is prepared by mdting in an electric furnace a mix- 
ture ot baddeloyite ore, rutile ore, scrap iron, and 
siilhcient carbon both to reduce tho oxides of zir- 
conium and titanium and to combine with the zir- 
con luin, titanium, and iron to form a (umiplcx car- 
bide in the finished alloy, (a) Zirconium steel is 
made by adding to molten steel an alloy prepared as 
described under (a).— -J. W. D. 


" — J. G. Kelly, Assignor 
U.S.P. 1,336,081, 6.4.20. 


/jirconnim carbide: Process for producing alloys 

containing . N. Petinot. New York, Assignor 

to United States Ferro-Allovs Corn. U S P 
1,3;15,98.3, 0.4.20. Appl., 18.8.19. ’ * 

A MixTUHE of zirconium ore, iron, and carbon is 
melted, and then cooled rapidly, to obtain an iron 
alloy .containing zirconium carbide or a double car- 
bide of iron and zirconium. — J. W, D. 


Aluminium; Solder for- 
to H. Hall, Sedalia. 

Appl., 27.9.18. 

A .soLDEii consisting of Pb 34, Sn 34, Zn 30, and 
A12%.— J. W. D. 

Aluminium; Process for hardening . H M 

Bulnckian, Cleveland. U.S.P. 1,330,420, 13 4.20^ 
Appl., 31.5.19. , , . . 

Aluminium is hardened by adding gum-glutin, 
oyster she 1 and gnm arabie to the molten pure 
metal. — W. F. F. 

Aluminium; Process for increasing the resistance of 
— to (Cards acid and alkaline liguids. Mctall- 
hiittc Baer und Co., Kommandit-Gcs., Abt der 
MefMlind. Schiele und Bruchsaler. G.P. 318,141, 

The aluminium is covered with a layer of powdered 
calcium carbonate, heated to about 550° C., and tho 
coating then unit(‘d with tho metal by hammering, 
pressing. Aluminium thus treated is- 
, suitable for packing pre.serves. — G. F. M. 

I y.inc-nlummmm alloys; Process for improving the 

I mechanical properlies of . Ho,Wornheim«r 

Kabelwerke A.-G. 

u.r. 318, .116, 18.1.17. 

Z I NC-ALIT .MINIUM aHo.vs Containing 10—60% AI aro 
subniittcxl to mee-hanical working (pressing, rolling 
bammenng, etc.] at temperatures above that which 
IS most suitable for rolling tho zinc (120°— 150° C ) 
and the is then heated to temperatures lying 
iHdueen l.>( C. and the temperature of the con- 
version of the compound Al,Zn, into a mixture of 
a- and v-mixed cry.stals (p.r/., 256° C. for the binary 
BysUmi nluminium-zine). . Alternatively, for this 
tljormal after-treatment temperatures' above tho 
coiuxu-.sion point of the compound Al,Zn, may be 
employed, but care must then be taken that tho 
suhse(|u<mt cooling occurs very slowly, otherwise, 
a though the hardness and density may ho increased 
the t<>ughne.ss and ductility mav under certain 
circumstances sink to very low values. G. F. M. 

Cobalt; Process of recovering . ]\| j n^|y 

^ Haynes Stellite Co., Kokomo’ 
U.S.P. 1,330,765, 13.4.20. Appl., 14.8.19. 

Ores containing cobalt arc subjected to a sulphating 
least in the presence of sulphuric acid, the soluble 
sulphates arc extracted with water, precipitated 
w th cukuum carbonate, copper removed by depo- 
sition, and sufficient lime addixl to form a basic in- 
soluble su pliate. The sulphate bath is then 
eleetroly^d with an insoluble nnodo so that pro- 
portional quantitie.s of the basic sulphate are 
dissolved as the acidity of tho hath tends to rise 
above the normal.— J. W. D. 

Metallic surfaces: Testing for variations in 

composition. Allgom. Elektrizitats-Ges. G.P 
317,603, 4.10.18. 

In order to detect local currents and potential 
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difforenoes which may exist between different 
metals, or different portions of the surface of the 
same metal, particularly in connection with 
machines which come into contact with fluids and 
where electrolytic disturbances may consequently be 
sot up resulting in the gradual destruction of the 
more electropositive portions of the metallic 
surface, the surface to be tested is covered with a 
suitable electrolyte kept in position in any desired 
spot by means oi members of porous non-conducting 
material, the capillaries of which arc filled with the 
electrolyte, and are provided with two electrodes 
which are connected on the one hand through a 
potentiometer and, on the other, make contact with 
the surface of the metal, whereby the potential 
difference, if any, of the galvanic element thus 
formed can be determined. — G. F. M. 

€oatirui steel or iron with white metal; Process for 

: F. W. Riley. E.P. 141,092, 19.11.18. 

(Appl. 18,982/18.) 

Annenlimi [nuilleable iron castings']. A. Howgate. 
E.P. 141,200. (Appls. 10,637, 30.4. and 25,975, 
23.10.19.) 

Furnaces for drifing foundry cores, annealing tin- 
plates and for other like purposes. W. E. Brown, 
\V. G. Bees Lon, and J. ,1. Stevenson. E.P. 
141,](K1, 6.12.18. (Appl. 20,231/18.) 

Furnaces [for heat treatment of me.t(d bars, etc.]. 
H. Fuller and R. A. Bedford. E.P. 141,403, 
12.12.18. (Appl. 20,734/18.) 

Metallurgical and like furnaces; Means for facili- 
tating the repair of . F. Hardy. E.P. 

141,556, 12,6.19. (Appl. 11,813/19.) 

Gold anogs. D. Belais. E.P. 141,246, 26.6.19. 
(Appl. 16,133/19.) 

See U.S.P. 1,330,231 of 1920; J., 1920, 270a. 

Faiic compounds. G.V. 317,702. Sec VII. 

Leather charcoal. G.P. 305,555, See XV. 


XI.-ELECTB0-CHEMISTRY. 

Lead accumulator ; The reactions of the . D. A. 

Mnclniie.s, L. Adler, and D. B. Joubert. Trans. 
Amor. Elwtiax'hein. ^ Soc., 1920, 38J1 — 390. 
[Advance copy.] 

An experimental study of the amount of sulphuric 
acid consumed during the di.scharge of a lead 
accumulator gave re.sult8 intermediate between 
those corresponding to the reactions PbO,-f-Pb4- 
z^2PbStb+2H,0, and Pb^Oy + Pb+H^SO. 
Pb804 + 2Pb0,4-H.j0, respectively (TPh.^Oy repre- 
sents a state of oxidation higher than Pbtb). 
Careful chemical analyses of the oxide formed 
during charging have .shown it to be PbO,, The 
chemical potential of the oxide on the positive plate 
is identical with that of chemically prepared or 
'electrically precipitated PbOj. It is .suggested that 
intermediate oxides, such a.s Pb^O^, or basic com- 
pounds, such as (PhO) x.PbSO*, may be formed 
during discharge. —B. N. 

Electric heater for distillation test. Hill and 
Chillas. See III. 

Peduction of nit ronaphthalenesul phonic acids. 
Fierz and Weissenbach. See HI. 

Platinised glass electrodes. Meillere. See XXIII. 

Arc images in chemical analysis. Mott. See XX III. 


Patents. 

Storage-battery plates; Process and apparatus for 
treating . H. M. Martin, Assignor to Phila- 

delphia Storage Battery Co. U.S.P. 1,301,871, 

22.7.19. Appl., 14.11.14. 

Negative storage-battery plates with their active 
I niaterial reduced to the metallic condition are dried 
I in an atmosphere of a gas, e.g.^ hydrogen and/or 
I nitrogen, which is chemically inert with respect to 
! the active material. The dried plates may be kept 
: for a long period without deterioration provided 
; moisture is excluded. 

I Electric furnace. M. Ruthonburg, Buffalo. U.S.P. 

I 1,335,199, 30.3.20. Appl., 4.5.18. 

' The shell of the furnace is made of hoat-transmit- 
ting material, and is surrounded by a resistance 
; element substantially co-extensive with the outer 
: surface of the shell, the element comprising a 
i number of members individually removable for rc- 
I placement. — B. N. 

Electric furnace. L. Almagia and E. Guerreschi, 
Assignors to Soc. Anon. Ital. Gio. Ansaldo & 
Co., Cornigliano Liguro. U.S.P. 1,336,807, 

13.1.20. Appl., 23.9.18. 

! Electrodes in the hearth and in the cover of the 
, furnace are connected to a transformer by conduct- 
I ing wires. A second transformer is interposed in 
I series in the conducting wires leading to the hearth. 

~-B. N. 

' Electric furnace. S. Barfoed, Berkeley. U.S.P. 
1,336,939, 13.4.20. Appl., 25.9.16. 

The furnace comprises a long water-jacketed tube 
with an electrode in each (uid. Air or gas iulmitted 
at ono end is directed through the .sphere of action 
of the olo<,:tric arc, and the other end of the tube is 
provided with means for rapidly cooling the air or 
gas after it leave.s the are. — B. N. 

Electric furnace. J. A. Pickens. U.S.P. 1,337,156, 

13.4.20. Appl., 14.6.19. 

. The furnace comprises a combustion chamber 
equipperl with a pair of eleetro<leH, ono of which is 
.solid, whilst the other has an aperture and a cham- 
bered opening longitudinally through its central 
! portion. The electrodes are insulated from the sur- 
faces of the combusf ion chamber. — B. N. 

[Electrical] ozonator. M. W. Franklin, As^ig'mr 
to General Electric Co. U.S.P. 1,337,062, 13.4.20. 
Appl., 3.8.16, 

The apparatus comprises a receptacle in which a 
cooling medium may be rcceivtd, and a conducting 
tube passing through the receptaclo and sealed in 
the waits. An ozone unit, arranged in the tube, 

I corapri.ses a dielectric (ghuss) tube having a clo.sely 
: adhering rnctal coating on its outer .surface elec- 
■ trically connected to the conducting tul)o and a 
; metal electrode within the glass tube, and separated 
from it to form a space through which an electrical 
; discharge may be pa.sscd.— B. N. 

Carbon monoxide; Electromotive activation of . 

I K. Hofmann, Charlottenburg. G.P. 310,782, 
i 29.5.18. 

, Gases containing carbon monoxide, e.g. producer 
. gas, are brought into contact with an electric con- 
I ducting surface containing copper, such a.s copper 
gauze moistened with an alkaline electrolyte. 
Separated from this by the electrolyte, consisting of 
5 — 25% caustic soda solution, is an oxygen (air) or 
other oxidi.sing electrode such as mnngnneae dioxide 
or nickel peroxide, or a c^per plate covered with 
hydrated copper oxide. T^e electrolyte is main- 
tained by. the addition of slaked lime and the fur- 
ther addition of 6— -15% of sodium chloride and O'6% 
of sodium thiosulphate or sulphide is advantageous. 
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The cell gives at ordinary temperatures an E.M.F. 
of 0‘9 volt, and by the interposition of a copper 
trauze to prevent the diffusion of oxygen a maxi- 
mum of 1*4 volts is obtainable. (C/. J., 1918, 765 a.) 

G. F. M. 


Electric furnace. E. L. Crosby. U.S.P. 1,336,820, 
13,4.20. Appl., 3.5.18. 

See E.P. 132,879 of 1918; J., 1919, 870 a. 

Electrically classifyino finely-divided material. 
U.S.P. 1,. 335, 758. .See I. 

Electro-osmosis. G.P. 310,681. See I. 

Electrical precipitation. G.P. 316,703. See I. 

Electrolysers. E.P. 141,305, and U.S.P. 1,309,211 
and 1,336, 281, See VII. 

Calcium hydride, G.P. 311,987. See VJI. 

Electrodes. E.P. 140,568. See X. 

Electrolytic apparatus and methods. U.S.P. 
1,336,174-7 and 1,335,846. Sec X. 

Testing metallic surfaces. G.P. 317,603. See X. 

Denatured alcohol. E.P. 140,527. See XX. 

Chlorhydrins. E.P. 140,831. See XX. 

Pinacone. G.P. 306,304. See XX. 

Mellitkacid. G.P. 318,200. See XX. 


XIL~FATS; OILS; WAXES. 

Linseed oil; Detennination of the hexabromide i 

value of . H. Wolff. Farberi-Zcit., 1920, j 

25, 1213-1214, ! 

Tue yield of hexabromide and amount of unsaponi- i 
liable matter in linseed oil are determined in one 
operation: — 5 g. of the oil is boiled for 15 mins, j 
beneath a rellux condenser with 30 o.c. of 5)4 I 
alcoholic potassium hydroxide .solutiou, the mass | 
di.ssolved in 50 e.c. of hot water, and the soap solu- 
tion rapidly cookxl and transferred to a separating 
funnel, the llask ly.iing twice rinsed with 5 c.c. of 
water. It is then shaken with about 100 c.c, of 
peiroleum spirit. The lower layer is transferred to 
a se.ond separating funnel, acidified with a slight 
excess of hydrochUiric acid, and, after the addition 
of alK>ut 5 g. of .sodium chloride, shaken with ether. 
'I'hc ethereal extract is separated, dried with anhy- 
drous sodium sulphate and filtered into a weighed 
flask. The solvent i.s evaporated on the water-bath, 
while a current of dry carbon dioxide is passed i 
through the flask, and the residue of fatty acids dis- 
solved in 50 c.c. of ether. 10 c.c. of this solution i.s 
acidified with 1 drop of glacial acetic acid in a 
weighed centrifugal buttle, and then with 10 fo 
T2 c.c. of bromine, addtnl drop by drop at - 10^ to 
0° C. After standing for 2 hours in the freezing 
mixture the ethereal solution is centrifuged, the 
ether decanted, the precipitate stirred with about 
2 c.c. of chilled ether and again centrifuged. This 
pr^ess is repeated, and the washed precipitate is 
dried at 110° C. and weighed. The amounts of 
hexabromide yielded by different linseed oils may 
vary up to 8%, and the method is therefore prefer- 
able to that of Steele and Washburn (J., 1920, 
197a), in which the yields are about 3% lower, but 
fairly constant for different oils.— C. A. M. 

lluhhard squash [Cucurhita maxima^ seed oil; Com- 
position of . W. F. Baughman and 0. 8. 

Jamieson. J. Amor. Chem. Soc., 1920, 42, 162— 
167. 

A SAMPLE of the cold-pressed oil had sp. gr. 0*9179 
at 26°/ 26® C. ; n*\ 1*4714, iodine value (Hanus) 


121*0 (liquid acids 151*2, solid acids 3*8); saponif. 
value 191*5 (insoluble acids 20r8, liquid acids 201*7, 
solid acids 210*3) ; mean molecular weight, insoluble 
acids 278*0, liquid acids 278*1, solid acids 266*8; 
lleichort-Meissf value^ ()*37 ; Polenske value, 0*39 ; 
acetyl value, 27*8; acid value, 0*50; unsaponifiablo 
matter, 1*06% ; soluble aeid.s, 0*33% ; insoluhle acids, 
94*66% ; unsaturated acids, 7615 % ; saturated acids, 
18*37% ; solidif. pt. of insoluble acids, 29*8° — 29*85° 
C. The oil contains the glycerides of palmitic 
acid (13%), stearic acid (6%), arachidic acid (about 
0*04%), oleic acid (37%), and linolic acid 

Okra [Abelmoschus esculentus^ seed oil. G. S. 

Jamieson and W. F. Baughman. J. Amer. 

(Miern. Soc., 1920, 42, 166-170. 

Four sainpU^s of cold-presscd okra seed oil have 
been examined; the oils vary somewhat in composi- 
tion. One of them was found to contain the gly- 
cerides of palmitic acid (27*2.*!%), stearic acid 
(2*75%), arachidic acid (0'05%), oleic acid (43*74%), 
linolic acid (26*62%), and unsaponifiablo matter 
(0*37%). Okra seed oil, as well as oils obtained 
from other members of the Malvacen', give the 
Halphon ctfiour test. — H. W. 

Fat; Extraction of from small animals. P. 

Lindner. Z. Tech. Biol., 1919, 7, 213—220. 

Tiik author investigated the possibility of recover- 
ing fat from iu.sects and small animals, e.g. worms, 
larvae, weevils, etc., but the working costs appeared 
prohil)itivo. In Argentina 16 -18% of fat has been 
obtained from cockroache.s by drying, grinding, and 
extracting with a solvent. A further suggestion by 
the auihor was to convert fa?ces, on a largo scale, 
ijjto fat and protein in the bodies of the larv© of 
flies. Th(' offspring of 14 female flies would in four 
months produce suflicient larva? to work up the daily 
kcces of 70 million human Ixungs in a few days. 
Arrangements for the cultivation of the larvco are 
described,-” J. H. L. 

Cholesteiol and higher fatty acids; Nephelometric 

values of . F. A. Csonka. J. Biol. Chem., 

1920, 41, 213—249. 

The values are influenced by the .sn]>onification 
l»roc('s.s and hv the presence of other sub.stances. 

—J. C. D. 


Catalysts. Rupert. See I. 

Oxidation of hydrocarbons. Franck. See IIa. 
Lignite far ods. Harries. .Sec III. 

P.\TENT8. 

Oil extraction apparatus. H. Engel, Hatch End, 
E.P. 1411,513, 20.12.18. (Appl. 21,410/18.) 

Meat, or other material is extracted in a combined 
heating and stirring apparatus containing hollow 
proi>cllers mounted on a shaft and separated by dis- 
tame pieces. 8team or other heating agent is 
passed through the propeller blades, passing from 
one propeller to the next through annular passages 
ill the distance pieces.— C. A, M. 

Fat; Production of by cultivation of mould- 

fungi. Kriegsaussehuss fiir pflanzliche und 
tierische Oele und Fettc, Berlin. G.P, 306,305, 
11.5.16, 

Mould fungi and yeasts, e.g., Oidium, Sochsioy or 
Kndomyces species are cultivated in liquids con- 
taining carbohydrates and nutrient salts, e.Q.f 
molasses or beer wort, the liquids having a largo 
surface exposed to the air. After the vegetative 
period formation of fat is induced by strong aera- 
tion and restricted access of moisture whilst the 
organisms are deprived of nutriment, — J, H. L. 
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Uydrocarhons ; Method of mdking solid emulsi- 

fiable with water, St.-RochuB-Ges.m.b.H., Char- 
lottcnburg. G.P. 308,442, 25.1.17. 

Solid hydrocarbons are mixed with wool fat and/or 
waxes, and the mixture heated wdth concentrated 
caustic alkali solution to above 160*^ C. under a 
pressure of not less than 5 atm. Oxidising 
materials, such as sodium peroxide, pcrcarbonate, 
perborate, etc., or organic peroxides, may be added. 
Solutions of the prfKluct in liquid hydrocarbons set 
to pasty masses, which may b(v mixed with medica- 
ments for use as ointments, etc., or may be used in 
the preparation of .solidified oils etc.— T. St. 

Oxygen-yiehUtK} detergent; Production of an . 

K. Mdhring, Halle. Ger. Pat. 316,753, 21.2.18. 
Thk product is prc'parcd by compressing a mixture 
containing anhydrons alkali carbonate, sodium 
peroxide, and sufficient anhydrous magnesium 
chloride to neutralise the alkali hydroxide formed 
by the action of water on the peroxide. Other deter- 
gents may also he incorporated. In use, the mag- 
nesium salt interacts with the sodium peroxide, 
forming magnesium hydroxide and sodium chloride, 
whilst oxygen is liberated. — J, H. L. 

Caftdysf.'i for use in hydrogenation processes; Pro- 
duction of . W. P. Schuck. E.P. 122,192, 

6.1.19. (Appl. 353/19.) Conv., 9.1.18. 

See U.S.P. 1,305,173 of 1919; J,, 1919, 589 a. 
Lubricating composition. U.S.P. 1,336,207. See IIa. 
Adhesives. E.P. 140,911. SeeXX. 

Leather charcoal. G.P. 305, .555. See XV. 

OU cakes. E.P. 128,216, See XIXa. 

Bassia seeds. G.P. 318,413. »SVe XIXa, 

Fatty compounds. G.P. 318,222. See XX. 


XI1I.-PAINTS; PIGMENTS: VARNISHES; 
RESINS. 

Distilled colophioiy. L. Ger.sta<:ker. Farbeii-Zeit., 
1920, 25, 1170-1171. 

The residue left in the partial dry di.stillation of 
colophony, known as “ distilled ” colophony, i.s 
used in the manufacture of brewers’ pitch and 
varnishes. Product.^ obtained up to 320'^ C. an? 
viscous or hard, .sticky nucssos, wliilst tliose obtained 
at higher tcunperaturcs arc all hard resins. The 
acid and saponification values are progressively 
lower than tno.se of the original colo|)hony. Tlie 
distillation products are only partially soluble in 
absolute akohol and acetone, hut dissolve readily 
in ether, benzene, chloroform, and carbon tetra- 
chloride. This pai tial insolubility in acetone inter- 
feres with the test for mineral oil in rosin oil by 
means of a mixture of alcohol and chloroform, hut 
on allowing the liquid to stand any turbidity due to 
distilled colophony adhere.s to the sidc.s of the vessel 
in drops, whcroa.s mineral oil rises to the 
surface. When saponified with alcoholic potassium 
hydroxide distilled (•oloj)hony gives a yellow turbid 
solution on dilution, llosin oil in varnishes may 
ho detected in the unsiq^nni liable portion, after re- 
moval of 'the rosin .soap, by the Licl)CTmann-iStorch 
reaction (acetic anhydride and sulphuric aci<l), hut 
the distinctive coloration is not given by the un- 
saponifiabte matter of distilled colophony. When 
varnishes are distilled pinolin and rosin oils may 
he detected even in the lower fractions of the di.s- 
tillate (220°-“280° C.), but if rosin oil only appears 
in the higher fractions (above 280® C.) the presence 
of distilled colophony is indicated, — C. A. M. 


Colorimeter, Gamble. See XXIII. 

Patent. 

Besinous substances. G.P. 310,171. See III. 

I XIV.-INDIA-RUBBEH ; GUTTA-PERCHA. 

: Caoutchouc : Hot vulcanisation of . F. Kirch- 

hoff. Koll.-Zeits., 1920, 26, 168—173. 

VuLCANLSATioN of rubbcF may be eflFected by lead 
j oxide or lead sulphide mixed with small quantities 
i of sulphur and a small quantity of a sulphur-free 
j organic catalyst. — J. F. S. 

j Jluhbcr goods; Determining permanejit set of——. 

I E. L. Davies. Indiarubber J,, 1920, 59, 833—834. 
i The average elongation at break is calculated from 
I the results with ten sample pieces; ton other 
j samples are then stretched to 60% of this elon^a- 
I tion, and released after U?n minutes, this operation 
I being repeated thrice more with an interval of ten 
! minutes each time for recovery before measurement 
j and re-streh'hing. The permanent set is recorded 
I after each of the four extensions, but the main 
I effect is produced in the first. — 1). F. T. 

Patent. 

Itecovering solvents. E.P. 141,210. See 1. 


XV.-LEATHER; BONE; HORN; GLUE. 

Deliining [of limed pelt]; Velocity of — — . G. 

(iras.ser. Collegium, 1919, 309, 3, 12. Chem. 
Zontr., 1920, 91, II., 351. 

I Comparative tests with 05 % solutions of sulphuric 
j acid, sulphuric acid plus sodium chloride, sulphuric 
acid plus sodium bisuljihite, hydrochloric acid, 
ammonium chloriile, hydriK-hloric acid plus stxlium 
I chloride, sodium bisulphate, lactic acid, acetic acid, 
I sodium bisulphite, Neradol Nl), inolassos, and 
(listille<l water showed that sulphuric acid had the 
(luickest deliming clftH^t whilst the others followed 
in the order cited aliove. Further experiments 
with ammonium (diloride, lactic acid, sulphuric 
I acid j)lus soiliiim chloride, and sodium bisulphato on 
I pU'ccH of pidt liiiKHl in fresh limcvS and in lime.s 
sharpened with sodium sulphide or arsenic sulphide, 
i showed that the rak‘ of deliming is influenced less 
j by the mode of liming than by the particular de- 
i liming agent employed. — D. W. 

; [Tannery] icetirark; Lyot rope influence, and ad sorp- 

1 tion in the theory of - H. G. Ikuinett. J. 

8oc. Leather Trades Chcra., 1920, 4 , 75—86. 

The view previously cxpros.scd (J., 1918, 313a, 

I .114 a) that the volunn' of gelatin and collagen gels 
; is mainly determined by the net ehuTric charge on 
; the di.spersc phase resulting from ionic adsorptions 
■ and the lyotrope influence of dissolvcxl substances in 
the continuous pliase is furtlu r deve!ope<l and the 
oiierution of theso factors in the processes of soak- 
ing, liming, deliming, luu'ring, and bating ami 
drenching is discussed. 

I Sugar in fanning ertraefs and leather; Detection 

i of . G. Grassim. Collegium, 1919, 341—347. 

! Chein. Zontr., 1920, 91, fl., ,T52. 

I The o-Tiitroi)honylpropiolic acid U'st for sugar was 
; appliml to various tanning extracts. A positive 
I reaction was given by oak galls, knoppern, gainbier, 
i and evi'h by quebracho, although this contains very 
: little sugar, and also by technical tannin. A coin- 
I mercial solid quebracho extract gave no reaction. 
The positive reaction given by quebrnoho and 
tannin was not caused by the splitting off of sugar 
from the tannin molecuies, but by augur actumly 
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as SUCH. Catechol, pyrogallol, galli 9 acid, 
cellulose extract, fomaldehvde, and synthetic tan- 
nins, such as Neradol D and Np, Ordoval G, failed 
to mve the reaction. It is concluded that a positive 
reaction by tanning extr^ts with the reagent 
cannot bo taken as an mdication of adulteration 
with sugar unless there is additional evidence, and 
in the case of leather only when a distinctly deep 
blue colour is obtained with the reagent.— D. W. 

Gelatin; Swelling of in acid and alkaline 
tion. 1). J. Lloyd. Biochem. J., 1920, U, 147— 
170.’ 

The properties of gelatin reacting as an amphoteric 
colloid are discussed. It is held that the structure 
of gels prepared from gelatin is probably that of a 
framework of neutral gelatin containing an inter- 
stitial fluid consisting of a solution of an lonisable 
gelatin salt. (Cf. J.O.8., June.) J. C. D. 

Patents. 

U.S.P. 


Leather substitutes. G. Miller, 
3.7.18. (Appl. 9364/16.) 


E.P. 141,385^ 


Tanned sponge. AV. H. Allen, Detroit. 

1,338,806, 13.4.20. Appl., 13.9.19. 

Sponge is tanned by treatment with a soluble 
chromium salt. — B. N. 

Leather; Frocess for manufacturing waterproofy 

wear-resisting . W. Rechberg, Hersfeld. 

G.P. 317,418, 3.11.18. 

Vegetable-tanned leather is treated with solutions 
of pyridine bases and impregnating materials in- 
soluble in water, e.g. resin, asphalt, petroleum 
pitch, bitumen, or rubber di.ssolved in benzene. 
Jieathor tanned by other processes is impregnated in 
the same way after re- tanning with vegetable tan- 
ning materials. — D. W. 

Tannin substitutes ; Manufacture of . C. Graf, 

Culognr. G.P. 317,462, 31.10.16. 

GL.iiTBEii’s salt, common salt, or Epsom salts are 
added to a mixture of sulphite-cellulose extract with 
an aqueous decoction of wood tar. Leather tanned 
with this mixture reaemble.!» that produced by a pure 
vegetable tannage’, is plump, and has a. bright 
cxilour with a dark cut. — 1). W. 

Leather charcoal; Preparation of high-grade 

for hardening steel and iroi., with simultaneous 
extraction of fat. M. Lindner, Dresden. G.P. 
.30'^, 565, 14.4.17. Addition to 287,665 (J., 1916, 
25S.) 

The leather i.s subjected to a fat extraction process 
at 140° — 280° C. and under 10 - 30 atm. pressure. 


XVL-SOlLS: FERTILISERS. 

Soil acidity and alkalinity ■ Determination of 

by indicators in the field. K. T. Wherry. J. 
AVash. Acad. Sci., 1920, 10, 217—223. 

The scale of values for the acidity and alkalinity of 
soil extracts (J., 1919, 548 a) is used in a method of 
determining the reaction of the soil in field tests. 
The following scries of indicators is used : bromo- 
phenol blue, methyl red, bromocresol purnle, bromo- 
thymol blue, phenol red, and phenol phthaleiii. 
About 1—2 g. of the soil is shaken with 5 c.c. of 
I neutral salt^free water, the solid matter allowed to 
subside, and the clear supernatant liquid decanted 
and tested with the successive indicators until an 
intermediate colour is obtained with one indicator 
' or opposing extremes with two overlapping in- 
dicators. The specific acidity or alkalinity in terms 
of Ph values may then be read from a table. (C/. 

•; J.C.S., June.) — C. A. M. 

: Lime requirement of a muck soil; Effect of aeration 

and other factors on the . 8. 8. Walker.. 

■ Soil Sci., 1920, 9, 77—81. {Of. Connor, J., 1919^ 

! 112 a). 

i The lime requirement of a typical black muck Mil 
: was increased by air-drying, but the air-dried. 

I sample dc’creascd in acidity during storage. When 
i the soil was kept moist and frequently stirred for 
eight months the increase in acidity was decidedly 
less than when it was kept moist under anaerobic 
; conditions. AVhen the soil was neutralised with 
calcium carbonate and then kept moist for 8 months 
i under either aerobic or anaerobic conditions it de- 
; voloped much more acidity than did the unneutral- 
I isod soil under tho same conditions. — W. G. 

I Soil; Ileaction of the a.? influenced by the efe- 

i composition of green manures. L. P. Howard. 
; Soil Sci., 1920, 9, 27—39. 

! Thkiie is no indication that any acidity results from 
I the use of rye as a cover crop during 25 years. 
! Ijeguminona crops, however, during the samo time 
considerably increased the lime requirements. On 
the other hand, from the treatment of uncropped 
soils in tho laboratory with eipial weights of green 
rye and clover it w^aa found that tho rye increased 
the lime requirement about twice as much as the 
clover.— AV. G. 


By this means the leather is disintegra^ and the 
extraction of the fat facilitated. Tho nitrogen con- 
tent of the leather charcoal is considerably in- 
creased by this preliminary fat extraction. 

-G, F. M. 

Adhesives; Manufacture of . M. O’Gorman 

and 8. B. Schryver, London. E.P. 110,911, 

17.4.19. (Appl. 9874/19.) 

Proteins or alkali-proteins are isolated from the 
residues from the extraction or expression of oil 
from oil-seeds, especially hemp seed or castor beans, 
and treated with suitable bases or mixtures of bases, 
e.g.y alkaline-earth hydroxides or magnesia, ana 
with an alkali salt (sodium fluoride or arsenate), 
winch will react slowly with tho bases and form 
alkali hydroxide, and the resulting product is 
mixed with dilute alkali hydroxide solution. 

-C. A. M. 

Condensation product [tanning agent!; Soluble 
and process of making it. 0 . Schmidt, As- 
signor to The Chemical Foundation, Inc. U.S.P. 
1,3.%, 759, 13.4.20. Appl., 4.12.13. Renewed 

8.9.19. 

Sbx F.P. 462,636 of 1913; J., 1914, 326. 


Chlorides in soil; Some factors influencing the 

quantitative determination of . C. T. Hirst 

and J. E. Greaves. Soil Sci., 1920, 9, 41 — 61. 

For the estimation of chloridovS in soil U)0 g. of the 
soil is shaken for 5 mins, with 500 c.c. of water, and 
tho solution is clarified either with 2 g. of alum or 
l)y filtration through a Pasteur-Chamberland filter. 
Twenty c.c. portions of the clear filtrate are trans- 
ferred to stoppered bottles and an excess of A/^/10 
silver nitrate is added. After coagulation of the 
silver chloride by shaking in the presence of 10 c.c, 
of 95% alcohol, the excess silver nitrate is titrated 
with ammonium thiocyanate. — W. G. 

Nitrifying [5od] bacteria; Isolation and study oj 

. W. M. Gibbs. Soil Sci., 1919, 8, 427—481. 

Both Nitrosomonas and Nitrobaefer develop readily 
on plates of washed agar or silicic acid gelj the 
latter medium being the more satisfactoi^ for isola- 
ting tho organisms. Pure cultures of either form 
of bacteria produce no visible growth when inocu- 
lated into bouillon. Tho enrichnumt process witl 
both Nitrosomonas and Nitrobacter can be con* 
tinned for an indefinite period of time without th< 
slightest loss of activity of the organisms. Soil ex 

X 



420 ▲ 


Ol. XVn.-43UGABS; StiJftOHBSi QUMS. 


t Jane 15, 1920. 


tracts used to prepare the nutrient solutions for 
the cultivation of Nitiosomonas and Nitrobacter 
did not prove toxic in either case. Sodium 
chloride in a concentration of 1‘0% was very toxic 
towards Nitrosomonas. — W. G. 

Molasses; Use of as fertiliser in Mauritius. 

P. do Sornay. Bull. Assoc. Cliim. Suer., 1919, 37, 
223—231. 

Thk application of iuulas5.os to the soil f()r cane 
cultivation has bwn very generally nractised in 
Mauritius since before 19i0. The results both hero 
iind in lleuiiiou have btH3ii very satisfactory. The 
sugar disappears completely within about a fort- 
night. The laniofieial effects of mobusses fertilisation 
are most marked on plant canes, and diminish with 
successive ratoon crops. {(Jf. Peck, J., 1910, 1407; 
Teinpivny, J., 1911, 1103.) — J. H. L. 

P.\TENTS. 

Superphosijhatc uianures; Apparatus for manufac- 

Jturr. of . II. Jones, and K. Newell and Co., 

Ltd., Mistertori. K.P. 140,915, 3.5.19. (Appl. 
11,019/19.) 

Horizontal, cylindrical superphosphate dens are 
arranged in pairs, and have each a longitudinal dis- 
charge opening in the lower portion of one side, 
provided with a door which hangs away from the 
opening when opened. The openings in two adjoin- 
ing chambers are adjacent and above a common 
channel in which a conveyor for transporting tln^ 
superphosphate operates. A rotary excavator is 
mounted on a carriage running on rails through the 
den, and the cutters of the excavator are provided 
with extensions leading back from the cutting edges 
to form sweep.s or carriers. The cutters operate in 
a direction from the low-^r to the upper e<ige of tlie 
den opening. — W. J. W. 

Calcium cuanainidc. ; Means of empiniiuj the furnace 
used in munufuciure of crudr - - . P. Diene- 

mann, PiesU'ritz. G.P. 309,173, 14.2.18. 

M'hen decomposition is complete, the filled, conical 
reaction chamber, while still red hot, is inverted 
so that the cover is at the bottom, and allowed to 
cool in thi.s position, i.e., w ith the w ider end down- 
ward.s. By this means any burning on of tho 
material on to the shend-iron of the appliance is 
prove lik'd. — W. J. AV. 

Caustic alkali Ihiuors enipJoi/ed for treatment of 
strau\ etc.; I tilisat ion of - — . AV. Colsman, 
Charlottenbnrg. G.P. 3^6,147, 6.8.16. 

The black liquor, obtained in the treatment of 
straw with alkalis, is mixed with agricultural w'a.ste 
products and exposed to the atmosphere, by which 
means a stable fertiliser is produced. The caustic 
liquors remaining in the original material, together 
with tho wp. sh-wakrs, can utilised for irrigation 
purposes. “-AA\ J. AV, 


XV1I.-SUGABS; STARCHES; GUMS. 

Molasses: Deftrntinaf aai of fi.ne <jrain fsi/pa;] in 

. K. O. von Liiipmann. Z. Ver. dent. 

Zuckerind., 1919, 44, .527. Chem. Zentr., 1920, 91, 
II., 498. 

Kalshoven’h mcthoil for d*'termining the quantity 
of fine sugar cr,y8tals in molasses (J., 192(), 120 a) 
wag applied to 15 final l>Kd inolassi's; the results in- 
dicatcid that 5 contaiiiwl btdween 1 and 6%, 

7 betw'oen 5 and 10//, and 3 betwf-<‘n 10 and 13% ! 
of sugar ci^’stals. — J. H. L. 

Fermentntum; Spotitaneous (dcohoUc of con- 

centrated sugar solutions [5;/ Zygosaccharo- ^ 
vtyces]. J. Satava. Z, Zuckerind. Czechoglov., ' 
1919, 44. 93—97. | 

Tuaeb Zygosaccharomyces capable of fermenting i 


65 — 66% solutions of sucrose have been isolated. 
Organism K was found in a beet factory covering 
liquor (“ Kldrsel ”) of 66° Brix; its cells are ellip- 
tical or round; it does not liquefy gelatin; and in 
j dilute solutions it ferments dextrose rapidly, and 
; maltose and sucrose slowly. Organism was ob- 
; tained from beet factory syrup of 66° Brix; its cells 
j are mostly oval or elongakd and very unequal in 
size; it liquefies gelatin; and ferments dextrose 
I rapidly, maltose slowly, and sucrose very slowly. 

' Organism M was separated from several samples of 
* marmalades ; its colls are round ; it liquefies gelatin ; 
it ferments all the three sugars named vigorously in 
dilute solution; and it imparts a pleasant aroma 
and taste to the product, a property which may be 
: utilised for improving the flavour of beet syrup. 
Ponding further examination of these yeasts, they 
are regarded as variations of Zygosaccharomyces 
Barkeri (J., 1901, 918), which has also been found 
by tlie author to be capable of fermenting concen- 
trated sucrose solutions.—.!. P. 0. 

; (\iramcl; Determination of the content of as 

a means of estimating the sugar lost by super- 
heating in tht refinery. T. Koydl. ()e.sterr.- 
IJngar. Zoits. Ziiekeriiid., 1918, 47, 16 — ,39. 

Thk authur proposes to estimiite the amount of 
sugar lost during boiling by observing the increase 
in the eolour of the product due to formation 
of caramel. Ehrlich’s saccharan (J., 1910, 506), 
produced by heating sucrose to 220° C. in vacuo, i.s 
used as a standard, and tho solutions are examined 
in a Stammer colorimeter. A solution of saccharan 
containing 10 mg. in 100 c.c. reads 2‘5° Stammer; 
and in the production of 1 part of saccharan 4 parts 
of sugar is destroyed. On applying the method to 
tho working of thrc'c masseeuitos obtained in the 
manufacture of white sugar, of raw sugar, and 
of after-product sugar, the amount of sugar 
(lestroycxl was found to lie 0058, 0'037, and 0‘8^ 
of the dry substance respi'ctivoly. — ,1. P. 0. 

Sugar factory waste water; Fennenlation of 

by yeast. A. Kraisy. Z. Vo.r. dcuts. Zuckerind. 
1920, 163- 176. 

The w'uste w'ater, frcH.d fro.'n pulp, is pusscxl through 
a .series of seven vessels each of about 20 cb. m, 
ca[)acity. Each vessel i.s enclosed in a wooden 
ca.sing, the top of w’hich is provided with a sliding 
panel for r<‘gulating the rate of cooling. Each 
vessel is also providetl with an air injector for 
agitating and aerating the contents. Tho first 
vos.sel i.s filled with w'aste water at 30° — 36° C., and 
by regulating tho rate of cooling, tho w'atcr passes 
to tho second vessc'l at .30° G. AVhen tho second 
vos.sel is one-third filled it.s contents are pitched 
with a yeast culture from a 1*5% solution of molasses 
containing lactic acid. The fermenting liquor 
pas.ses through each succersling vessel, 7 — 10 hours 
being requin'd to puss through tho whole series. 
AAJien tho whole serie.s of vessels is in action, the 
stx-ond vessc'l, or at a l.akr stage, tho third ve.ssel, 
is pitched with fermenting liquor from the seventh 
vessel at a rate of about 20 litres per min. Tho first, 
and subsequently tho first and second vt'saels, serve 
for sedimentation of sand. Tho fermented liquor 
passes from the seventh vessel to settling tanks, and 
tho sediment of yeast etc. is pumped to filter 
presses, tho press(!d yeast fodder being kiln-dried 
and ground. In the Einbeck factory 2500 kg. 
of yeast foilder is obtained weekly from 2500 cb. m. 
of waste water. The process effects a satisfactory 
purification of the waste water; practically all the 
sugar (about 0*23%) and about 90% of the total 
dissolved solixl matter arc removed. Tho yeast 
fodder contains rather a high proportion 6f ash 
(over 30%), but is richer in nitrogen than tho 
pulp or dried slices; it is estimated to contain 5*8% 
of yeast. — L. B. 
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Melizitose; Occurrence of — ; in honey. 0. S. 

Hudson and S. F. Sherwood. J. Amer. Chem. 
Soo., 1920, 42, lld-125. 

A JtANNA that forms on Douglas fir trees in British 
Oolumbia during summer droughts contains raeli- 
^080 (J., 1918, 710a), and under certain con- 
ditions this manna is collected by the bees and 
subsequently melizitose appears in the honey, some- 
times in considerable amount. Melizitose has also 
been detected in other samples of honey. When si 
hich proportion of melizitose is present in honey, it 
readily separates in the crystalline state; otherwise 
the readiest method of isolating the trisacchande 
depends on fermenting away the other sugars with 
baker’s yeast. ^ — H. AV. 


i'elloisobw^e. H. Ost and R. Prosiegel. Z. angew. 
Chem., 1920, 33, 100. 

A NEW biose, celloisobiose, C,^H 2 jO,j, has been iso- 
lated from the product of acetylation of celluloso 
in presence of considerable quantities of sulphuric 
acid at 15°— 30° C. It forms fine needles with a 
slightly sweet taste which melt indefinitely at 165°— 
190° C. with evolution of gas; [a]::i:+23° in aque- 
ous solution. Its reducing power is 99% of that of 
maltose. It is not fermented by top-fermentation 
yeast, but readily yields dextrose when treated with 
liydroc'liloric aci(l. (67* •I.H.C., i., -123.) J. K. 


Starch; Supposed fisswn of by formaldehyde. 

M. .Tacoby, W. von Kaufmann, A. Lewite, and 
U. Sallinger. Ber,, 1920, 53, 681 — 685. 

A REi’LY to Wokor’s recent criticisms (J., 1920, 77 a). 
Tlie simple explanation of the supposed diastatic 
.'letion of formaldehyde lies in the fact that the 
latter forms a loose addition compound with starch 
(which does not give a blue coloration with iodine), 
and also modifies the phvsical properties of the 
colloid; precipitation with alcohol, or with numer- 
ous electrolytes which behave similarly, yields uii- 
changc'tl starch which under no (xmditioiis has suf- 
fered diastatic degradation.— H. W.. 


Mohissi'K as fertiliser. De Sornay. See XVJ. 


Patents. 

■Ceut rif uijal iitaeliiiie [/or sutjar]. A. H. Gibson, 
Sal. I.akc City. U.S.P. 1,336,779, 13.4.20. Appl., 
21.4.1.'’. Jtenewed 25.6.19. 

V CENTttiFiJOAL basket is carried by a vertical rota- 
ting shaft, and is provided with a bottom movable 
vertically, which is normally clo.se<l. Means are 
provided above the ba^sket t<i raitc and lower the 
bottom by the differential rotation of the ba.sket 
and the said moans. The bottom* carries scrapers 
projecting upwards into the basket which engage 
and remove the deposit of sugar on the side walls 
when the bottom is lowered. — W. F. F. 

Jteet juices; I'roce.ss for the clarification of . 

K. Psenicka. G.P. 318,654, 19.3.18. Conv., 
30.4.17. 

Raw beet juice is mi.xcd with sufficient saturation 
scum to impart a neutral or only slightly acid or 
alkaline reaction, and the mixture heattH.1, a floccu- 
lent precipitate thus forming w'hich cun readily be 
filtered off. Subsequently the juice is treated with 
the necessary amout t of lime, and carbonated as 
usual. Advantages claimed are that the separation 
of proteins and other non-sugars is more complete, 
ana the amount of incrustation in the heaters and 
(ivaporators is Jess, than in the ordinary procedure. 
{Of. J., 1919, 592 a.)— J. P. 0. 

J^ngar cane and like crushing mills. J. Miller, and 
G, Fletcher and Co., Ltd. E.P. 141,078, 8.8.16, 
(Appl. 11,167/16.) 


I XVIIL-FERMENTATION INDUSTRIES. 

j Wine; Influence of various substances on the satura- 
tion of with calcium sulphate. A. Born- 

triiger. Staz. Sperim. Agrar. Ital., 1919, 52, 
349—360. Chem. Zentr., 1920, 91, II., 465. 

I The amount of calcium sulphate dissolved varies 
I with the quantity of marc present, but the influence 
I of the stalks alone is quite small. Addition of 1% 
j of calcium siilphato was always found sufficient for 
! saturation. The amount dissolved increases with 
rise in temperature to a certain degree. Saturation 
is attained in a short time by frequent stirring. 
The alcohol formed during fermentation causes the 
j separation of a part of the dissolved calcium sul- 
i phate. — J. H. L. 

j Formic acid; Production of by yeasts in media 

I containing amides. P. Thomas, Ann. Inst. 

I Pasteur, 1920, 34, 162—176. 

I The volatile acidity protluced during the culture of 
' y(':jst on media containing acetamide (J., 1920, 

I 77 a) is due partly to formic acid and partly to 
; iicetic acid formed during the fermentation. The 
! lolal volatile acidity and the relative proportions 

■ of the two acids vary with the conditions. {Of. 
J.C.S., June.)— W. G 

' .\cetone and n-butyl alcohol; Intermediate sub- 
'■ stances produced in fermentation method for pre- 

j paration of . .T. Reilly, W. J. Hickinbottom, 

! F. R. Henley, and A. C. Thayseii. Biochem. J., 

* 1920, 14, 229—251. 

I The chief intermediate products appear to be acetic 
; and butyric acids. The possible mixdianism of the 
j formation of acetone and n-butyl alcohol during 
this fermentation process is discussed. Lactic acid 
may be pro<luced in an infected mash. (67. J.C.S., 
June.)— J. C. D. 

Soya bean urease. A. W. Dux. Amer. J. Pharm,, 
1920, 92, 163—167. 

The urease activity of soya beans of different varie- 
ties and crops was determined by mixing 1 g. of 
the powdered seed with 15 c.c. of water, and 10 c.c. 
of 1% urea solution, and titrating ttio liberated 
! ammonia after 30 mins, at 40° C. The amounts 
of iV/10 hydrochloric acid required by 37 samples 
! ranged from 11 1 to 20'2 c.c. The differences in 
: the urease activity shown by different varieties 

■ of the beans did not stand in any relationship to the 
protein content or germinating power of the seed. 

— C. A. M. 

■ .{Icoholomelric tables applicable to alcohol de- 
i naiured ivitlp wood spirit and naphtha. O. 

I Cheneau. Bull. As.soc. Chim. Suer., *1919, 37, 
j 213—222. 

I Fermentation of concentrated sugar soluiions, 
Satava. See XVII. 

Sugar factory waste water. Kraisy. See XVII. 

Starch and formaldehyde. Jacobv and others. See 

XVII. 

Iron in grape mjisi. Mathieii. See XXIII. 
Patents. 

Distillery mashes, .Acidification of . H. 

Kaserer. G.P. 317,998, 30.10.17. Conv., 2.11.16. 
Sulphite-cellulose waste liquons are employed for 
acidification, and fermentation is conducted as 
usual. — J. H. L. 

Fat from mould-fungi. G.P. 306,36<>. See XII. 
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X1XA.-F00DS. 

Baking properties of flours, T. von Fellenberg. 
Mitt. Lebensmittelunters. u. Hyg., 1919, 10, 229— 
260. Chem. Zentr., 1920, 91, II., 412 — 413. 

A STUDY was made of the baking properties of arti- 
ficial flour mixtures made up of 10% of a protein 
(gliadin, glutonin, egg albumin, casein, or gelatin), 
86% of starch (from wheat, rye, maize, rice, or 
potatoes), and the balance of sugar and mineral 
salts. In working them into dough 16% of sodium 
chloride and 2% of yeast were added. The dough 
was allowed to ferment for 3 hours at 32° C. and 
then baked at 130°— 135° C. Comparative experi- 
ments were also made on commercial flours, and 
the effect of baking powders was inyestigat^. The 
following conclusions are drawn : — The baking pro- 
perty of flour is chiefly duo to gliadim which alone 
determines the iricreak) in volume. Ditferenoea in 
the gliad in-content account for the superiority of 
wheat flour over rye flour and of this over barley 
flour. Substitution of egg albumin or gelatin for 
gliadin gives fluid doughs which cannot K' knead<^ ; 
with egg-albumin the dough rises well, but not with | 
gelatin. Casein gives a don.se bread, and with | 
pectin the dough does not rise. The baking pro- ! 
perty of flour is also affected by the kind of starch j 
present, wheat starch being the best. Addition of j 
lecitliin increases the volume of the loaf, but sqlu- ] 
ble polysaccharides impair the baking properties. 
Two stages may bo distinguished in broad-making, 
viz., the fermentation of the dough and the baking 
process proper. The larger the proportion of bran j 
in a flour, the higher will a.s a rule be the acidity, 
the protein content, and the proteolytic activity of 
the flour; with increase in the.se factors the gluten 
become? more fluid during fermentation of the 
dough, the duration oi fermentation is leascned, 
and the volume of the loaf increased. In the ca.se 
of bread made with the aid of baking powders, with- 
out fermentation of the dough, the volume varies 
directly witli the elasticity and extensibility of the 
gluten and the capacity of the flour for retaining 
water, and inversely with the stiffness of the dough. 

It depends upon the content of proteins, especially 
gliadin, and is unfavourably affecUnl by aoluble 
polysaccharides. The capacity of the flour for re- 
taining w ater depends on the presence of substances 
which dissolve and swell in water, viz,, proteins, 
soluble carlmhydrate.s, husk con.stituents, and 
mineral salts.— .1. H. L. 

Potatoes; Mdanin-value of . H. Haehn. Z. 

Spiritusind., 1920, 43, 90-91, 104, 111—112. 

The rapid darkening which occurs in the juice of 
sliced or pulped potatoes is mainly due to the for- 
mation of melanin by tlie action of tyrosinase on 
tyrosine. “ A summary of the literature of the sub- 
ject i.s given. The darkening is much more pro- 
nounced with >ome kinds of potatoes than wdth 
others. It may be expressc'd quantitatively bv the 
melanin-number determined a.s follows: — 5ll>. of 
potatoes is washed, peeled, and pulped, and the 
juice is separated hy a hand-pre«s and freed from 
suspended matter and starch granules by centri- 
fuging. About 1 hour after pulping the juice is 
slightly acidified with aef tic acid, neated to boiling, 
and filtered from coagulated proteins. Ten c.c. is 
diluted to 100 c.c., and 1(‘ c.c . of the diluted juice 
is treated with 1 c c. of 10% sulphuric acid and 
oxidised in the warm with A'/OOO iKrmanganate 
solution until dccoloriscMi. The nunihcr of 
c.c. of Ihe permanganate solution required to 
decolorise 10 c.c. of the diluted juice is the 
melanin-number of the fresh juice. If the 
fresh juice is treated with 0*3% of sodium fluoride 
and left to stand for 24 hours the proportion 
of amino-acid nitrogen present increases owing to I 
autolysis, and the melatiin-ntiinber it increased. 


The difference between the melanin-numbers before 
and after this 24 hours’ autolysis is designated ihe 
autolytic value. For 16 different strains of pototoes 
tested the melanin-numbers of the fresh juices 
ranged from 6*8 to 17*6, and of the autolysed juices 
from 8*7 to 21*3, the autolytic values ranging from 
1*6 to 13*1. After storage for 6 months potatoes 
show much higher autolytic values; the proportion 
of amino-acids increases during storage, whilst that 
of tyrosinase diminishes. If the fresh juice is 
rendered slightly alkaline before the 24 hours’ auto- 
lysis, the melanin-number found after autolysis 
is appreciably higher than when the reaction of the 
juice remains acid, especially in the case of potatoes 
which have been stored. — J. H L. 

Foodstuffs; Estimation of water in . K. 

Schcringa. Pharra. Wcckblad, 1920, 57, 398— 
403. 

Tests made with meal (potato, wheat, and bone), 
milk powder, apples, carrots, jam. bread, cheese, 
etc., snowed, in certain cases^ slightly higher results 
when the water was determined by drying at 110° 
or 120° C. than when it was determined by distil- 
lation w'ith xylol (b.p. up to 140° C.). — W. J. W. 

Vitamine; Water-soUihh in milk. T. B. 

Osborne and L. B. Mendel. J. Biol. Chem., 1920, 
41, 615—623. 

The authors claim that larger quantities of milk 
(16 c.c. per day) are necessary to supply the vita- 
mines for the growth of rats than w'a.s found by 
Hopkins (J. Physiol., 1912, 44, 425). — J, C. D. 

Vitamine; Fat-soluhle in plant tissues. T. B. 

Osborne and L. B. JMcndcl. J. Biol. Chem., 1920, 
41, 549— 5(>5. 

The value of certain dried vegetables as sources of 
faUsolublo A is as high as that of butter-fat. Thus 
normal growth in rats may be obtained when the A 
vitamine is supplied in the form of 01 g. of dried 
tomato daily. The liability of fat-soluble A to de- 
struction by heat reported by Steen bock and others 
(J., 1918, 712. \) and Drummond (J., 1919, 435a) is 
not contiriiu (1. — J. C. D. 

Fruit juices; Anfiscorhulic properties of concen- 

tinted . A. Harden and R. Robison. Bio- 

chern. J., 1920, 14, 171—177. 

Orange juiee may be eoneentrated to dryness by a 
vacuum process at low temperature without any 
appreciable rt^duction in its antiseorbutio property. 
'Fhis methcxl might be employed commercially for 
the preparation of a stable product containing a 
high concentration of the antiscorbutic vitamine. 

— J. 0. D. 

Veyetdhle and fruit juices; Effect of heat on anli- 

scorbutic value of . E. M. Deli. Biocliem. .1 . 

1920, 14, 211—228. 

The destruction of the antiscorbutic accessory factor 
by heat is not so rapid as wa.s previously heliev4'<l. 
Autoclaving the juice of cabbages, swedes, jukI 
oranges at temperatures up to 130° C. cau.se.s a cor- 
rcvsponding loss of the vitamine, but in the tas<> oi 
orange juice it is not serious. The stability of the 
antiscorbutic factor in orange juice is reniarkahlo, 
and does not appear to be entirely due to tli>' 
presence of a high percentage of free acid. It is 
probable that do.struction of the antiscorbutic pro- 
perty of fruit and vegetable juices by heat is imi< h 
loss when air or oxygen is absent. These observa- 
tions have an important bearing upon the procc*sM s 
employed in the preservation of fruit and vege- 
tables. — J. C. D. 

Vegetables; Losses incurred in cooking of . IL 

Green vegetables. H. Masters and P. Garbiitt. 
Bidchem. J., 1920, 14, 76^90. 

I Thb addition of a small quantity of alkali to the 
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water employed in cooking grwn vegetablee hae 
not only a marked effect upon the colour, but alro 
decreases both the time required for cooking and the 
losses incurred. No such effects were observed when 
salt was added. The addition of a small amount 
of ammonium carbonate to the water employed for 
steaming vegetables has a beneficial influence on 
the colour. — •) . C. D. 

Caffeine in mixtures of coffee and coffee suhstitutes 
and in caffeine-free coffee; Detei'mination of 

E Vautier. Mitt. Lebensmittelunters. u. 

Hyg!, 1919, 10 , 273—277. Chem. Zentr., 1920, 
91 , II., 414. 

The method previously described (J., 1918, 712 a) 
is not applicable when the amount of caffeine 
present is very small. In such cases it is advisable 
to decompose the crude caffeine obtained by ethereal 
extraction, by Kjeldahl’s method (1 c.c. of iV/10 
acid =0*00485 g. of anhydrous or 0*00630 g. of 
hydrated caffeine). If necessary the crude caffeine 
may first be partially or completely purified, e.g,, 
after removal of fats (loc. cit.) its aqueous solution 
is treated with 0*1— 0*2 g. of sodium carbonate te 
fix the humic acids, and after evaporation and com- 
plete drying the caffeine is extracted in the pure 
state by chloroform. — J. H. L. 

Sugar factory waste water. Kraisy. aVcs XVII. 

Precipitant for proteins. Mario. See XXIIT. 

Amino-acids. Tague. See XXIII. 

Crude fibre. Clemens. See XXIII. 


Basiia seeds; Manufacture of edible products from 

and especially from compressed residues of 

the same. Holstein-Oelwerke G.m.b.H., Altona. 
G.P. 318,413, 26.9.16. Addition to 250,144 
(U.S.P. 1,030,674, and E.P. 23,595 of 1911; J., 
1912, 697, 1092). 

The comminuted seeds or pressed cake, mixed with 
water and slightly acidified, are heated, if necessary 
under pressure, to decompose and precinitate the 
sapotoxins and bitter substances and saccharify the 
starch. The material is then dried and extracted, 
first with dilute cold alcohol and then with strong 
warm alcohol. After the heating the liquid may be 
separated from the solid residue, and converted into 
syrup, caramel, or coffee substitute, whilst the re- 
sidue, extracted as described above, can be used as 
fodder. The process can be applied aljso to horse- 
chestnuts, acorns, beans, etc.— H. L. 


XIXb -WATER PURIFICATION; 
SANITATION. 

lloiU r-f red water ; Substitutes for sodium carbonate 

for softening . C. Braungard, Chem.-Zeit., 

1920, 44. 334—3.35. 

The procedure to bo adopted when using sodium or 
potassium hydroxide, potassium carbonate, or 
barium hydroxide as substitutes for sodium carbon- 
ate in the treatment of various types of boiler-feed 
water is described.- — C. A. M. 

Clay suspensions and silicic acid: Coagulation of 
-- — . O. M. Smith. J. Amcr. Chem. Soc., 1920, 


Patents. 

Oil cakes and the like; Process and apmratus for 

adapting for human food. K. Erslev, 

Nijmegen. E.P. 128,216, 11.6.19. (Appl. 

14,729/19.) Oouv., 1.8.17. 

Finely- oiiouNi), dried oil cake or the like is ex- 
tracted with a fat solvent, the residue is ground, 
dried and extracted with absolute alcohol. The sol- 
vents are rtH;overed for further use by distillation, 
and fats, carbohydrates, lecithin, ete., may be re- 
(;ovcrcd from the extracts. The extractions are car- 
ried out by treating the material with a counter- 
curriut of the solvent, and two typos of suitable 
appaiaius arc described. — L. A. C. 

Cellulosic material; Transformation of into 

easily digesUhle fodder. F. Lehmann, Gottingen. 
G.P. 307,616, 16.7.16. 

Afteu the material has been decomposed by heating 
with alkalis, a i)art of the cellule^ is oxidised te 
acids for the purpose of neutralising the alkali. 
Oxidation may be effected by moans of air or oxidis- 
ing agents such as sodium peroxide or potassium 
nitrate, and oxygen-carriers such as iron or 
manganese salts may be used. Palatable fodder is 
thus produced oven when 8 — 10% of soda is used. 


Cellulosic plant materials; Production of foodstuffs 

or fodder from . P. Strahl, Berlin. G.P. 

317,111, 20.7.17. 

Afteii the material, e.g., straw, husks, etc., has 
been de<!ompo8ed by alkali hydroxides, alkaline 
earths, or mixtures thereof, the alkali is neutralised 
by addition of a vegetable or amylaceous material or 
juice which has been subjected to lactic fermenta- 
tion. — J. H. L. 

Milk : Preventing the souring of . R. Marcus, 

Frinkfort. G.P. 317,874, 13.4.17. 

Milk is treated with pure, sterilised, inert colloidB, 
such as silicic acid (6—10%), clay or alumina, in the 
form of powder or lumps.— J. H. L. 


42, 400—172. 

Many natural surface waters in the Mississippi 
valley contain colloidal clay and silicic acid, and ex- 
periments were made on the precipitation of such 
colloidal solutions and suspensions. Silicic acid is 
not prt'cipitated, from a solution containing 18^4 pts. 
SiO, per million, by 0'07 jV concentration of various 
alkali salts, magnesium bicarbonate and sulphate, 
barium, calcium, ferric and aluminium chlorides, 
aluminium, ferrous and ammonium sulphates, but 
is precipitated by sodium hydroxide 0*099^ , calcium 
hydroxide and barium hydroxide 0’0019A', and col- 
loidal iron 0 0045iV. For the precipitation of silicic 
acid by alkali in the presence of aluminium salts the 
optimum hydrogen ion concentration is 1x10 *. If 
the alkali is added all at once, the silicic acid pre- 
vents the precipitation of aluminium hydroxide, 
apparently by acting as a protective colloid. The 
presence of divalent cations destroys this protective 
power. For the coagulation of clay suspensions, the 
order of efficiency of the electrolytes examined was : 
aluminium sulphate, calcium and barium 
hydroxides, calcium chloride, magnesium sulphate, 
magnesium and calcium bicarbonates. The alumin- 
ium cation is 5 times as effective as tlie calcium or 
barium ion. Sodium hydroxide, carbonate, and sul- 
phate at first retard coagulation when aluminium 
Bulphate is added to a clay suspension. As the quan- 
tity of aluminium sulphate is increased, there is at 
first increased dispersion, then coagulation, fol- 
lowed by renewed dispersion and a final coagulation. 
The presence of silicic acid has in all cases, whatever 
salts may be present, a retarding influence on the 
coagulation of clay suspensions.— E. II. R. 

Sewage purified by the activated sludge process; 

Action of the bacteria of on proteins^ urm, 

and nitrates. P. Courmont and A» Itechaix. 
Comptes rend., 1920, 170 , 967 — 970. 

The proteolytic properties of the seven specif of 
bacteria found in the effluent from sewage purified 
by the activated sludge process are either absent or 
very reduced. Only with B. subttUs was any posi- 
tive result obtained. Three out of the seven species 
ferment urea ; B. subtUis exerts a slight action, and 
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the other three are without action on urea. Five 
out of the seven species are direct denitrifying 
agents as shown by their action on potassium 
nitrate, — W. G. 

[Sewa<je] sludges; Action of activated . F. 

Dionert, F. Wandcnbulke, and M. Launey. 

Comptes rend., 1920, 170, 1089—1092. 

By varying the amount of activatcil sludge used it 
was found that the ratio of ammonia destroyed to 
the dry weight of sludge introduced dirainisnes as 
the amount of sludge used increases. This process 
of purification rapidly yields an effluent free from 
ammonia and putrefactive matter, but the reduc- 
tion of the number of germs is apparently very 
variable. — W. G. 

SterUising power of acids. E. Aubel. Comptes 

rend., 1920, 170, 970-972. 

A coMrAKisoN of the action of certain organic and 
inorganic acids on the pyocyanic bacillus shows no 
preponderating influence of the cations. The 
nature of the acids seems to play au important part. 
The organic acids used (formic, acetic, oxalic, tar- 
taric, lactic) show increa.sed toxicity with decrease 
in molecular weight and were more active than the 
inorganic acids (sulphuric, phosphoric, hydro- 
chloric, nitric). Sulphuric acid apparently has 
some specific action. — \V. G. 

Carbon monoxide; liemoval of from air. A. B. 

Lamb, W. C. Bray, and J. C. W. Frasser. J. Ind. 

Eng. Chem., 1920, 12 , 213—221. 

Of many 6 ubstance.s (ozone, palladium, mercuric 
oxide and chromic acid, silver oxide, silver per- 
manganate, copper oxido and cobalt oxide, etc.) 
examined as absorbents or catalytic oxidisers of 
carbon monoxide, the lx .st consisted of a mixture 
of manganese dioxide, 50, copper oxide, 30, cobalt 
oxide (C 02 O 3 ), 15, and .silver oxido, 5%; this mix- 
ture is known as “ Hopcalito I.’' The manganese 
dioxide was prepared by the action of mangancvse 
sulphate on potassium permanganate in sulphuric 
acid solution: the silver oxide was precipitate<l in 
tho mixed sludge of the other oxides. After wash- 
ing, the whole mixture was collected on a filter, 
kneaded, dried, and ground. Tho granular mix- 
ture thufi obtained removes more than 90 ' 1 of 
carbon monoxide from a 0’25% carbon monoxide- 
air mixture at ordinary temperature; it appoara 
to act for an indefinite pericnl when the air i.s dry. 
For practical use in gas-mask canisters it is noces- 
.sary to provide a prclhninary calcium chloride 
drying chambi*r; the “ life” of tho ab-sorlKUit then 
depends on that of the drier. — AV'. P. S. 

Charcoal; Behaviour of with respect to 

chlorine. G. S. Bohart and E, Q. Adams. J. 

Amer. Chem. Soc., 1920, 42, r)2.‘l — 511. 

Two processes take place during tho passage of 
chlorine through charcoal, viz., absorption or ad- 
sorption, which cannot lx* distinguished, and cata- 
lytic formation of hydrochloric acid. According to 
the conditions, chlorine or hydnichloric acid may 
first appear in the emerging gas when the charcoal 
has become saturaUxl ; the period during which the 
transmitted gases are free from either is called tho 
service time of the charcoal. The s<Tvico times of 
different charcoals could not be correlated with 
their apparent densities. For any one charcoal tho 
service time increases more rapidly' than the depth 
of the absorbing layer. Charcoals with the greatest 
chlorine capacity have tho greatest catal^ic 
activity fo^ the formation of hydrochloric acid. Tlio 
proportion of hydrochloric acid formed increases 
with increasing moisture content of the gases, but 
the service time of the charcoal passes through a 
minimum, in the case of a gas stream containing air 
and cblonne in the ratio 500.1, when the gases are 
60% saturated. Below 1F6® 0. chlorine appears 


first in the transmitted gases; above this tempera- 
ture hydrochloric acid. The service time is at a 
minimum between 0° and 12*5° C. Reduction of 
pressure has little or no effect. Exposure to 
chlorine followed by heating to redness increases 
the chlorine capacity of charcoal. — E. H. R. 

Chloropicrin and carbon tetrachloride ; Velocity of 

I adsorption of by charcoal. H. 8. Harncd. 

J. Amor. Chem. .Soc., 1920, 42, 372—391. 

! The velocity of adsorption was measured by ex- 
I posing a known weight of charcoal to tho vapour, at 
I low pressure, for a definite time, and determining 
j the amount adsorbe^d by the increase in weight of 
tho charcoal. To obtain reproducible results it was 
neces.sary to heat tho charcoal in a vacuum to 700° 
j C., cool in a vacuum, expose to tlie vapour under 
examination and again heat to 700° C. in a high 
j vacuum. With charcoal thus treated the adsorp- 
i tion velocity is a maximum, and the results are ex- 
j prossfKl by the equation m-lji log A / {A - K), where 
; K is tho amount adsorbed per grni. of chpeoal in 
; lime t, A is tho amount adsorbed when t is infinitely 
j long, and m is a constant. — E. II. R. 

■ ^fustnrd gas; Minimum effective concentration of 

; . C. 1. Reed. J. Pharm. Exp. Thcr., 1920, 

, 15, 77—80. 

MrsTARi) gas at a concentration of 0 0005 mg. per 
' litre will prcxiuc'e definite reaction in the human eye 
i in less than an hour’s exposure.— J. C. D. 

I Sugar factorii waste water. Kraisy. XVII. 
Patents. 

Voter; Treatment of after lime purification. 

. A. Schrei(‘r, Vienna. G.P. 317,720, 18.7.18. 
Conv., 22.5.18. 

The water is subjected to the action of cold or warm 
air or other gases containing carbon dioxide to 
oliminato exces.s of lime, and is then treated with 
: hasc-oxchangiiig substances. — W. J. W. 

Wafer; rreparation of a purifuiiig agent for . 

, Permutit^A.-G., Berlin. G.P. 318,145, 4.7.13. 
Porous organic or inorganic substances, such as 
pumice, lava, brokeui porcelain, clinker, coke, char- 
coal, wood wool, sawdust, cork, or corktlour are 
saturated with an alkaline silicate, then treated 
with hydrochloric acid, and finally washed with an 
alkaline solution. Collohlal silicic acid is by this 
means precipitaU^d. — W. J. W. 

Separating liquid from solid matter [sewage 

.sludge]; .Apparatus for . F. J. Schwabl', 

Assignor to French Oil Mill Machinerv Co., 
Piqua. If. S.P. 1,308,918, 8.7.19. Appl, 10.7.17. 
TifE sludge is pumped into upright separating bags 
of pervious material Buspended side uy side in a 
frame with fixc*d end walls. Between the separating 
hags are compre.ssion hags which may be expanded 
by i)neumatic or hydraulic pressure, thus comprt .'^s- 
ing tho separating bag.s and forcing out liquid from 
the sludge. 7'he bottoms of the separating bags ai<‘ 
normally closed but may bo opened to discharge the 
solid re.sidiie. 

Lime and sulphur product ; Dry and method of 

making the same. 0. Hedenburg, Pittsburgh, 
Assignor to 0. Moburg, Toledo. U.S.P. 
1,. '130,957, 13.4.20. Appl., 20.11.18. 

A SOLUTION of lime and sulphur is evaporated to .a 
point at which the concentrated product will 
solidify on cooling. — W. J. W. 

Preserving matter; Process for F. 8. Bcne- 

nati. E.P. 127, .5-59, 6.4.19. (Appl. 8637/19.) 
Conv., 31.6,18. 

See II.8.P. 1.292,401 of 1919; J., 1919, 336 a. 
Absorbent for carbon dioxide. G.P. 303,261. See Vll. 
j Carbon monoxide, G.P. 307,614. See XXIIl. 
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XX.-OBGANIC PRODUCTS: MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

Morphine; Determination of the alkaloids of the 
pharmacopoeia with special reference to the pti- 

niation of ia opium and its preparations, 

Rapp. Apoth.-Zeit., 1920, 35, 17 20. Cheni. 
Zentr., 1920, 91, II., 392. 

The mothod previously described (J., 1919, 330 a) is 
applicable to the determination ot morghino in 
opium etc., and especially to the determination of 
small quantities of morphine alone or in presence 
of narco tine if tho latter bo first removed by extract- 
ing an acetic acid solution with chloroform. 


ntuitary (jland; J*rcssor compound in . A. C. ' 

Crawford. J. Pharm. Kxp. Ther., 1920, 15, ' 
81—91. i 

J3y treating cxtracl.s of the posterior lobe of the ■ 
pituitary with mercuric chloride a substance is pro- ■ 
cipitated which possesses powerful pressor effect. | 
The product appears to be pure, but no crystalline j 
.salts or derivatives have been obtained. The yield j 
was very small.- -J. D. 

2 )-f ire idophenylacidyl urea and related compounds; I 

Dieparation of . M. Rising, J. Amer. i 

Chem. Soc., 1920, 42, 128—136. I 

The preparation of p-ureidopheiiylacetylurea, the 
first of a scries of ureido-phenylacyl derivatives of 
urea which are to be investigated with regard to : 
physiological activity, particularly as hypnotics, is ' 
described. p-Nitrophenylacetyl chloride is con- j 
donsed with urea in boiling benzene solution to yield 
p-nitrophenylacetylurea; tho latter is quantita- I 
lively rcdiKxid by a solution of stannous chloride in 
cold glacial acetic acid to p-aniinophonylacetylurea, 
whidi decomposes without melting at 192° — 193° C. 
When the hydrochloride of the latter is treated with 
potassium cyanatc p - ureidophenylaoetyliirea, 
NH,.CO.Nn,C,H,.CH,.CO.NH.CO.NH„ is pro- 
duced. (67. d.C.S., 1 ., 387.)--Il. W. 

dyanarnide and ils derivatives; Action of chlorine, 
of tufpochlorous acid, and of cnianogcn chloride on 
— . C. Mauguin and L. J. Simon. Comptes 
rend., 1920, 170, 998—1001. 

CvANAAiiUE undergoes marked polymerisation when 
chlorine is passed over it. When the gas is pas-stnl 
into an luiueous solution of tho amide or its calcium 
salt an extremely unstable, lachrymatory product 
results. When cyanamide, in aqueous solution is 
added gradually to an aqueous solution of hypo- 
chlorous acid free from chlorine and the mixture- 
cooled to 0° C., a very unstable crystalline product, 
dangerous to handle, separates out. When jier- 
fectly dry silver cyanamide is added to an excess of 
cyanogen chloride at 0° C., a silver compound, 
AgN(CN) 3 , i.s obtained as a white pow'dcr, which is 
decompose by hydrogen chloride in ethereal solu- 
tion giving dicyanoimido hydrochloride, and in 
water by (lilut(> hydrocliloric acid to give cyano- 
uren,- 'W, (». 


Benzoic acid; Puri^cation of hy fractional con- i 

densaiion. M. Phillips and H. D. Gibbs. J. Ind. 
Eng. Chem., 1920, 12, 277—279. I 

ChiUDB benzoic acid is vaporised in a cylindrical iron | 
vessel, the vapour escaping at the top through a | 
1 in. iron pii>e, which extends through two sheets i 
of asbestos and a thick glass plate ploce-d hori- | 
zon tally just above the cylinder into a circular j 
wire-gauze (1 in. mesh) chamber resting on the glass I 
plate: other wire gauze chambers are fitted concen- I 
tricaliy round the nrst and the series is covered with I 


I a second glass plate. The cylinder is heated by an 
j oil bath, and the chambers by a current of hot air. 

! When the temperature inside the first wire-gauze 
; chamber is about 60° C., and that of tho oii-bath 
120° C. the air inflow into the chambers is discon- 
j tinned and air is passed into the top of the cylinder 
! through a copper coil in the oil bath. The benzoic 
! acid sublimes and condenses on tho gauze screens. 

; There is a sharp drop in temperature as the gases 
I pass through the scrc'cns sjtrI very pure ))cnzoio acid 
I mav bo obtained in one or other of the chambers. 

! — W. P. S. 

! ('hlorohenzencs ; Analysis hy distillation of in- 
dustrial . F. Rourion. Comptes rend., 

1920, 170, 933—935. 

Fhom 1500 to 1800 g. of the crude chlorobenzene is 
divided by distillation into three fractions of b.p. 
H0°— 130°*C., 130°— 131-6° C., and 131-5°— 172° C. 
respectively. Tlie first fraction (benzene plus mono- 
( hlorob<3nzene) is further fractionated, using a 
Vigreux column, into six fractions, the b.p. and 
h(‘nz<*nc content of which arc as follows: b.p. 81° — 
90° C., 98% CJl,; 90°— 100° C., 90%; 100°— 110° 
C., 50% ; 110°— 120° C., 20% ; 120°— 128° C., 10% ; 
128°— 130° C., 2% C,H,. The portion b.p. 131-5°— 
172° C. (monochlorobenzene and polychloroben- 
zenes) is also fractionate<l, giving the following 
fraction; b.p., 131-5°— 134° C., 98% C,H,Cl; 134°— 
140° C., 90% ; 140°— 150° C., 60% ; 150°— 160° C., 
40% ; 160°— 165° C., 2% C*U,Cl. The fraction b.p.. 
130° — 131-5° C. is not pure monochlorobenzene, and 
an aliquot portion of it is redistilled to determine 
its content of polychlorolxmzenes. — W. G. 

Chlorobenzenes; Physico-chemical method of analy- 
sis of industrial . F. Rourion. Comptes 

rend., 1920, 170, 990—993. 

A siMPLEit, and much more rapid, though some- 
what less exact, process than the method previously 
described (preceding abstract) is to divide the 
known we ight of the chlorobenzene into two frac- 
tions, the first distilling below 130° C. consisting of 
I Ixnzcno and chlorobenzene, the second not passing 
: over at 130° C. consisting of chlorobenzene and p- 
! dichlorobenzene. Tho densities of these two frac- 
j tions aro determined, and from these results and 
I tho known densities of benzene, chIorol>enzene, and 
p-dichlorobenzene, tho relative amounts of the two 
ingretlients in each fraction can bo calculated and 
hence the purity of the original sample determined. 
Tho method gives resulus for benzene accurate to 
5% of the actual amount present, but for the poly- 
chlorolK'nzenc.s, if present, the result is only 
accurate to 6—24% of the amount actually present. 

— W. G. 

Acrolein; New reaction of . L. IHalapatanis. 

Anal. Soc. Quim. Argentina, 1917, 5, 244 — 245. 
The liquid to bo tested is heated with 1 — 2 c.c. of 
an a(iueous solution of resorcinol and a few drops of 
10% caustic soda solution. After 2 mins, a bluish- 
green coloration appears in dilute, and a red one in 
eoncentrated, solutions. The reaction is extremely 
sensitive. The colour, which is very stable, is de- 
stroyed by acids, but re.stored by caustic soda. 

- W, R. S. 

Fatty acids; Cafalytic decompositian of by 

carbon. J, H. Sonderens and .1. Al)ouIenc. 
Comptes rend., 1920, 170, 1064—1067. 

Acetic acid and its homologues are decoiflpost'd when 
piisstid over animal charcoal at 360° — 380° C., 
giving carbon dioxide, cthylonic hydrocarbons, 
carbon monoxide, paraffin hydrocarbons, ana 
hydrogen, together with water and small amounts 
of ketones and aldehydes. With carbon from sugar 
os the catalyst a considerably higher temperature is 
necessary, Wt the products are similar. — ^W. G. 
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Distillation apparatus for separation of water ^rorn 
organic solvents], G. W. Walker. Chem. News, 
1920, 120, 222— fe. 


to effect substitution of the hydrogen atoms of the 
carboxyl groups initially present, and tboae formed 
by hydrolysis (if any). — 0. F. M. 


Watbb may be removed from liquids such as chloro- 
form, bensene, etc., by distillation from a flask pro- 
vided with two side tubes on its neck. The limiid 
is boiled until all the water has been exiiellod 
through the lower of these side tul>e8; this tube is 
then sealed, and the remainder of the dry liquid 
distilled through the upper side tube, which is con- 
nected to a condenser. — W. P. S. 

Catalytic oxidation. WeLss and Downs. See III. 

Cholesterol, Csonka. See XIJ. 

Adsorption of chloropirrin and carbon tetra- 
r.hloride. Harnod. See XJXd. 

Indicators and their opplicaf ion. Inibs. iScc XXIII. 

Amino-acids, Tague. See XXIII. 

Patents. 

Hyoscyamine ; Isolation of . Chem. Fabr., 

vorm. Sandoz. E.P. 131,283, 28.7.19. (Appl. 
18,686/19.) Conv., 15.8.18. 

The powdered leaves, seeds, or roots of Atropa 
belladonna, l., Hyoscyanius niger, l ., Datura stra- 
monium, L.. or other solanacoous material, are 
treated witn a dilute solution of a mineral or 
organic acid, or an acid salt such as aluminium, 
ferrous, or copper sulphate, or ferric chloride, and 
the acid mixture is extracted with a fat solvent 
such as ether, benzene or the like^ containing from 
1 to 7% of alcohol. Thn residue is suspended in a 
further quantity of a fat solvent and made alkaline 
by the addition of ammonia or other alkali; after 
separation of the insoluble matter the extract is 
concentrated under reduced pressure. Hyoscya- 
inine separates from the solution on standing as 
long white needles of m, pt. It)?*^ — 108° C., [ajp - 
-20-5° to -21'3°.~L. A. C. 

Pflyoxal; Prepanif ion of . E, C. H. Marks. 

From A. Bosshard, Zurich. E.P. 140,478, 
11.10.17. (Appl. 11,731/17.) 

liLYOXAL is formtKi by the action of ozone on acety- 
lene when the reaction occurs in the presence of a 
large excess of oxygen, air, or other indifferent gas. 
Suitable proportions are 1”— 2% of ozone, 3 — 4/^, of 
acetylene, and 94—96/^ of air. The process i.s faci- 
litated by the presence of water vapour or a fine 
spray of water, whereby tlio glyoxal is wu-sIuhI out of 
the gaseous mixture and separates a.s a concentrated 
fiiohition. — 0. F. M. 

• 

Denatured alcohol ; Produetion of , P. V. H. 

Paecal, Lille. E.P. 110,527, 3.1.19. (Appl. 
224/19.) Conv., lO.l.H. .\d(lition to 1 lf),115. 

In the manufaeturc' of alcohol by the electrolytic 
hydrogenation of aldehyde or its polymers in an 
acid bath (J., 1920, 3 Sja), the temfK.*ratiiro of the 
bath is raised slowly to 70° — C,, whereby re- 
duction and polymerisation products of crotonic 
aldehvde arc formed, which act as denaturants, 

- L. A. C. 

Dyrogallic acid; Preparation of . 10, C. II. 

Marks. From Nitritfabrik A.-(i,, KfH'peniek. 

. E.P. 140f694, 2fL8.19. (Appl. 21,281 / 19.) 

PxBOOALLOL 18 obtained in nearly theoretical yield 
by heating solutions or suspensions of tannin or 
gallic acid, at temperatures preferably above 
160° C., in an autoclave, with a proportion of 
alkali, alkaline-earth, etc., carbonates or nydroxides 
not materially exceeding twice the amount required 


Chlor hydrins; Manufacture of . R. Haddan. 

From The Commercial Research Co., Long Island 
City. E.P. 140,831, 27.2,17. (Appl. 2916/17.) 
Steam and oil gas are blown into the anode chamber 
of a cell for the electrolytic decomposition of sodium 
chloride solution; the electrolyte is maintained at 
95° — 100°C., escaping gases from the anode 
chamber are condensed and the dilute hydrochloric 
acid obtained is returned to the cell, thereby lower- 
ing the voltage necessary for operation. Alterna- 
tively an olefine may be mixed with the sodium 
chloride solution in the anode chamber by agitation, 
portions of the electrolyte then being removed from 
i time to time from the cell, and tne chlorhydrin 
! separated by steam distillation. — L. A. C. 

I Alkamine esters of alkoxy-aminohenzoic acids and 
i other similar compounds of said acids, Alkamuie 
' esters of amino-toluic acids and other similar 
compounds of said acids. E. A. Wildman, 
Assignor to Parke, Davis, and Co. U.S.P. (a) 
1,317,250 and (ii) 1,317,251, 30.9.19. Appl., 
29.7.18. 

Ai-ramine esters of disiihstituted benzoic acids in 
which the sul)etituont8 (a) Nil, and OR (R- alkyl) 
or (b) NH, and CH, may occupy any positions in 
the benzeiio ring are of value as local anaesthetics. 
Examples, (a) m-Amino-anisoyldiothylaminoethanoI, 
NH,(CH,0).C\H,.CO.().(CH,),.N(C,n,), (m.p. of 
hydrochloride, 160° C.) is prepared by interaction 
of w-nitro-anisoyl chloride and diethylamiiio- 
ethanol, and reduction of the resulting nitro-coin- 
pound. (b) Tho diethylaminoethanol esters of o- 
amino-p-toluic acid and p-amiiio-o-toluic acid are 
prepared in a similar manner from diethylaraino- 
ethanol and o-nitro-p-toluoyl ehloridc or p-nitro-e- 
foliioyl chlorid(?. Tho hydrochlorides melt at 157°- 
15S<J C. and 139°— 140° C. respectively. 

Methane; Oxidation of fio formaldehyde']. 

R. K. Bailey, Lawrence. U.S.P. 1,319,748. 
28.10.19. Appl., 13.5.15. 

Methane is heated with a sub.staiice containing at 
least a considerable proportion of combined oxygon 
and nitrogen (e.ij., higher oxides of nitrogen or a 
mixture of nitric oxide and air or oxygen); tlu* 
mixture is then cooled and certain of tho pro<luct 
(higher oxides of nitrogen) are simultaneously 
neutralis(*d by means of a susiiension or sludge of 
calcium carbonate or tlio like. After Altering the 
sludge, formaldehyde may !»' recovered from the 
filtrate l>y distillation.- L. .\. (1. 

.Aeetir acid; Preparation of - from acetaldehyde 

and oxygen. Vorein fiir (-hein.-Ind. in Main/., 
Frankfort. G.P. 301,274, 4.6.14. 

Before oxidation the volatility of the aldehyde is 
reduced by admixture with an inert diluent such 
as tetrachloroethane. Tho oxidation is carried out 
at 70° — 90° C., using air or oxygen at 1 — 2 atm. 
pressure, either with or without a catalyst, the 
acetic acid being finally separated by fractional dis- 
tillation.— (i. F. M 

Pinacone; Preparoiion of . Farbcnfabr. vorm. 

F. Bayer und Co. G.P. 306,304, 6.5.17. 

In the electrolytic reduction of acetone in a< id 
.solution, the formation of more highly reduced pro- 
ducts, such as isopropyl alcohol, is repressed I'v 
the addition of metallic salt.s suen as Ihoae of bis- 
muth, mercury, manganese, nickel, antimony, 
silver, and iron. — G. F. M. 

Pinacone chlorhydrii^ Preparation of . Farbcn- 

fabr. vorm. F, Bayer und Co. G.P. 317,635, 
2.9.16. 

Pinaconb chlorhydrin is obtained by the action of 
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tiv^eld, end it may likewise be obtamed by heat- 
ing 5ie hydrogen chloride addition product to that 
temperature— G. F.'M. 

Diarylurethanes; Preparation of “■ Ghem. . 
Fabr. vorm. Weiler-ter Meer, Uerdingon. G.P. 

DiaTvwbWianes are obtain^ by the interaction, ; 
either with or without a diluent, of 1 mol. of a 
diarvlamino or a diarylamine hydrochloride and 1 
oJ more mols. of chloroformic ester, the reaction 
being accompanied by the evolution of hydrogen 
chloride.— G. F. M. 

Acetaldehyde horaMetfene;Pre^ratioyf—. 
Konsort fur Elektrochem. Ind. U.m.b.ll., 
N?irembirg. G.P. (a) 309,103, 19.5.16, and (a) 
309,101, 18.10.16. j „ 

(a) In the preparation of acetaldehyde from acety- 
lene by means of acid mercury salt solutions a fer- 
rous salt is added to the reagent, and in order to 
remove the aldehyde continuously as soon as it is 
formed, an excess of acetylene is circulat^ through 
the catalytic solution, and the unabsorbed excess 
of the gas, with the addition of an amount of fr^h 
gas corresponding to that absorbed, is re-circulated 
through the liquid. The formation of condensation 
products of acetaldehyde is thereby hinder^ and 
the acetylene absorption accelerated, (n) Ihe acid 
solution of a mercury salt containing an iron salt 
is used at a temperature below its boiling point, 
and has a sulphuric acid content of 6— ii,y 
careful regulation of the stream of acetylene it is 
possible to arrange matters so that the unabsorbed 
gas carries away the surplus heat of the reaction. 

^ — G. F. M. 

Alvuiiniinii-cdsciii comvounda ; Vrfparation of 

n'dte.r-soluhle . J. A. AViilfing, Berlin. G.P. 

M12 702, 20 1.18. Addith/ii to dl2,222 (J., 1919, 
925a). . 

Oaskin is allowed to rc.act with equimolecular quan- 
tities of caustic soda Aand aluminium hydroxide in 
conccntrat(\l afpicous solution. The >'olution of the 
6oda-aluuiina-cas<dn compound so obtained is fluid 
when hot, and .sots to a jelly on cooling. It has 
A lirui.^xl miscibility with alcohol. .K the r precipi- 
tates prfiduct from its aqueous alcoholic solu- 
tion. — A. J. H. 

Desorycholic add; Preparation of compounds of 

- H Wieland, Munich. G.P. 317,211, 

n.2.’lG. [Cf. U.S.P. 1,252,212; J., 1918, 108 a.) 

Addition products of dosoxycholie acid with hydro- 
carbons, or other organic compounds, are produced ; 
by dissolving the components in a hot solvent, or j 
by dissolving the dcsoxycholic acid in the other , 
component in a molUui state, allowing to crystallise. 
And washing away the excess by means of a suitable 
solvent. These addition compounds, being 
analogous to the choleic acid of the bjl^, which is 
an addition product of dcsoxycholic acid and a tatty 
acid in the proportion of 8 mols. to I mol., nro 
accordingly designated in general as choleic acids. 
Specially mentioned are stearincholeic acid, m.p. 
186° C. ; naphthalenecholeic acid (1 mol. naphtha- 
lene4-3 mols. de^soxy cholic acid), m.p. 182° C. ; 
phenolcholeic acid, an odourless substance giving 
a slightly soluble barium and calcium salt; and 
benzaldohydecholeic acid, m.p. 1^° C., 3 mols. 

of desoxy cholic acid and 1 mol. of benzaldehyde. 

— — G. F. JM. 

Silver salts; Manufacture of therapeutic agents con- 
taining — . Siichsisches Serumwe^ und In^- 
tut fflr Bakteriotherapie, Dresden. G.P. 317,609, 
^2.9.17. 

; By dissolving silver salts in a considerable exoesa 


of bile, the caustic effects oven of concentrat^ solu- 
tions are very much diminished owing to the co^ 
loidal nature of the bile. The penetrating and 
disinfecting powers of the silver safts are increMed. 

Ether- Preparation of Elektrizitatswerk 

Lonza, Basle. G.P. 317,589, 29.10.18. 

Mixtures of alcohol and ether containing up to 
1.5% of the latter are obtained by the catalytic 
reduction of acetaldehyde with hydrogen with the 
absolute exclusion of oxygen. If only a few tenths 
per cent of oxygen is present the ether formation 
falls off practically to nil The reaction tempera- 
ture must be maintained between 90 and 170 G. , 
at lower tera|ieratures no ether is formed, and above 
170° C. the aldehyde commences to decorapMO. 

— G. F. M. 

Amino-sulphonic adds; Preparation of . W. 

Traube, Berlin. G.P. 317,668, 4.7.16. 
Aminosulphonio acids are obtained by the action 
of fluorosulphonic acid or its salts on the corr^ 
sponding bases, either direct, or in solution in 
water, alcohol or chloroform, etc. (J., !^19, 696 a). 

— G. F. M. 

MelUtic add; Preparation of . R. Lorenz and 

J. Ilausmann, Frankfort. G.P. 318,200, 29.11.17. 
Mixtures of finely dividexl coal or soot with tar, 
i pressod into rods or plfttcs o-nd tVioii hoH-ted in th© 
absence of air, are subjected to anodic oxidation in 
i alkaline electrolytes, such as solutions of alkali 
liydroxides or carbonates. By employing a dia- 
i/hragm hydrogen is obtained as a by-produ(^. 
Finely divided wood charcoal, coke, etc. may be 
^ substituted entirely or in part for tho soot. 

— G. F. M. 

; Fatty or vdx-like. compounds [adipic acid caters]; 

Preparation of . Farbenfabrik. vorm. F. 

Bayer und Co. G.P. 318,222, 10.8.17. 

The esters of adipic acid and its derivatives or 
homologues with dihydric alcohols form tallowy or 
butter-liko masses. The glycol ester may be pre- 
pared by mixing a solution of ethyleneglycol and 
pyridine in pinacolino with a similar solution of the 
dichloride of adipic ficid or by tho action of ethylene 
(libromide on potassium adipate. The propyl- 
(uieglycol ester is similarly obtained from propylene 
(li-iociide and potassium adipate, whilst o-methyl- 
ndipic acid and ethylene oxide react to give a 
brownish waxy mass consisting of the glycol ester of 
mcthyladipic acid. — G. F. M. 

Arsenical compounds, Aromatic . The Rocke- 

feller Institute for Meilical Research, Assignees 
of W A. Jacobs, W. H. Brown, M. Hoidelberger, 
and L. Pearce. E.P. 120,382, 3.10.18. (Appl. 
16,093/18.) Conv., 3.10.17. 

Rre U.S.P. 1,280,120, and 1,280,125 of 1918; J., 
1919, 268 A. 

Oxidation of benzene. E.P. 122,167. See III. 

J) icya nodiamide . G.P. 318,136. See VJl. 

Kmulsifiahle solid hydrocarbons. G.P. 308.442. 
See XII. 

XXL-PHOfOGBAPHIC MATERIALS AND 
PROCESSES. 

Photographic colour process; TheoretUal b^is of 

a new direct by means of coloured suhstancet, 

P R. Kbgcl. Phot. Korr., 1919, 56, 332-^7. 
Chem. Zentr., 1920, 91, U., 611--613. 

The process depends on the fact that only ^sorb^ 
light is chemically active, so tJiat a coloured eiumo 
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ing colour when acted on by coloured lipt. ben. 
tisers may bo added to the inixi^ colours, and tiio 
pictures may be fixed. — B. V. S. 

Auramine as a [photoi/raphic] sensifiser. O. Bloch 
and F. F. Renwick. Phot. J., 1920, 60, 145 — 14b. 
(See also J., 1910, 926 a.) 

Auramine, when used by itself, has very slight 
effect on the colour sensitiveness ot silver gelatino- 
bromide-plates; the effect on gelatino-<‘hlorido plates 
is, however, very marked, a new band of sensitive- 
ness to the light blue being added. In conjunction 
with dyes of the isocyanine class Senaitol 

Green — German “ Pinavordol ”) or of the quino- 
cyanine class (c.{/., Sensitol IUhI — G orman “ Pina- 
cyanol ”) there is marked enhancement of the sensi- 
tising properties of the latter dyes in regions of 
the spectrum for which auramine itself does not 
sensitise at all. The amount of auramine required 
is much less than is rtHpiired to produce a definite 
colour-screening effect. The auramine also restrains 
the fogging tendencies of the iso-cyanine dyes. 
Spectrograms are given illustrating the effects 
obtained. — B. V. S. 


0/ — j. 

Steglih. 6.P. 318,820, S.4M 


Omdation 0/ photographic , ,. 

"cr/j'n. 

Tjis picture is provided on the film side win, ^ 
coating of asphalt, aioutchoiic, or sunilar light-scn^i, 
live resin, exposed through the support, and the 
coating developed with alcohol or acetone, etc. The 
picture is then treated with an intensifying or 
reducing solution or with a dyo solution, the action 
of such reagents being modified by the variable 
permeability to aqueous solutions produced by the 
top coating. — B. V. S. 

Piument [rnrbo/i] prints to metal; Process for 

transfer of as etching resists for process 

blocks. Botophot-A.-G. fiir graphische Indus- 
trie, Berlin. G.P. 318,687, 26.9.15. 

A M\TT surface i.s procliiced on tbe metal by electro- 
lytic action bed'ore transfer of the carbon print; 
this prevents tlie formation of blisters, — B. V. S. 

Photographic flints; Prodtiction of — - in natural 

colours. Jt. Welle.sley, Goodinayes, and T, M. 
Sanders, Sevenoaks. E.P. 140,560, 18.8.19. 
(Appl. 4053/19.) 


Theory of organic [photographic'] developers. B. 
Homolka. Phot. Korr., 1919, 56, 387 — 391. Cheni. 
Zentr., 1920, 91, 11., 660. 

The loss of developing power by the introduction 
of a carboxyl group into pyrogallol in the formation 
of gallic acid is explained by the formation of an 
anhydride by the carboiyi group and the hyilroxyl 
group in para position to it. Pyrogallolcarhoxylie 
acid and catechol-o-carboxylic acid in which such 
anhydride formation is not possible are betli 
developcr.s. — B. V. S. 

Colorimeter. (Jamble. See XXIJl. 

P.ITKNTS. 

Photographic films; Hardening during de- 

velopment, J. H Christensen, Siillerod. K.P. 
l;1.5,477, li. 11.19. (Appl. 28,287/19.) Conv.. 
20.11.18. 

The hardening effect on the gelatin of developers 
containing, e.g., pyrogalK)!, catechol, or quinol, i.s 
considerably iiicroasHi by the addition to the de- 
veloper of substances which counteract the swelling 
of the gelatin, sjich as alcohol, carbonates, silicates, 
etc. The addition of a restrainor such as bromide 
or a borate is preferable in order to prolong the 
time of d(*/eloprn<‘nt. A film in relief is obtained 
from which the iinex posed and nnhardened parts 
may be washed with hot water, and which may be 
used for various printing proces.ses, including 
colour transfer processes.— B. V. S. 

Coloured photihirajdis or kinnnatograph films: 
Produeinq — . W. Finnigan, Tiondon, and 

R. A. Rodger,. Hove. K P. 110.. 3.19, 7.1.19. 
(Appl. 28,247/19.) 

Two negatives are taken <»n two plates or films 
placed face to face, the upper one hi'ing an ordinary 
plat© or film and the lower one’ pamhromatic. 
From these negative!*, two iio.sitives are printed 
which arg coloured blue-gre<‘n and pink-red 
re.spectively and combined in regi.ster. - B. V. S. 

Brown tone on [photographic] development prints; 

Process for producing . C. Schleussner A.-G., 

Frankfort. G.P. 318,603, 10.8.18. 

LiaRT«FA8T brown tones are obtained Iw bleaching 
the developed print, before or after fixing, in a 


XXII.-EXPL0SIVES : HATCHES. 

TetrtiJ; Stnhilitq af . C. L. Knowles. J. Tnd. 

Fug. Cliem., 1920, 12, 246-248. 

S'lWBif.iTY tests of tetryl and of mixtures containing 
it were made in a modification of Obormiiller's 
apparatus (.1.. 1905, 347). Tlie purity of tetryl is 
directly proi)oit ional to its rn.pt. Quantitative 
lie.at tests are of little \alue as an indication of the 
stabilit.v. The instability of oi-dinary tetryl is duo 
ti) a barge ('xlent to ihe. |)re.senee of ((dranitro- 
plietiyl met hy Ini tram ine (m-nitrotetrvi) formi'd by 
the nitration of the monomolhylaniline in the di- 
imdh.vlaniline u.sed. m-Nitrotetryl may lx; removed 
from tetryl hy boiling with water which converts 
it into soluble trinitrornethylarninopbenol, or with 
sodium carbonate solution, which yields a soluble 
salt of trinitroresorcinol. Tetryl is slightly h.v«lro 
lysed hy a dilute solution fff srxlium carbonate form- 
ing scKliutn picrate. wliidi, however, is stable and 
d(M’s not lower the stability of tetryl to any appret i- 
alile extent. Hence sodium carbonate is a satis- 
factory stabilising agent hrr tetryl. — C. A. M. 

Trinilro.ri(lene ; Manu fact tire of for use ns a 

.sub.sfifufe, far TNT in fnirsfing charges for high 
explosive shell. .J . Marshall. J. Ind. Kng. 
Chem., 1920. 12, 218-250. 

A MiXTrrrF. of 30 to 50 pts. of trinitrox.vlon© sus- 
pended in 70 to 50 pts. of TNT at KXF C. yields 
a fluid mass which r;an he cast directly. The* ca.st- 
ings resemble paraffin wax, have high and uniform 
<lensity, are not hygroscopicj and do not become 
oily even when .storr-d at high temperatures. They 
can bo completely detonated with smalbw primers 
of tetryl than ean castings of TNT, and better 
re.sult8 can be obtained with crude mixtures of the 
two compound.s than with refined prmIuetB. Tri- 
nitroxylene is best obtained! by the nitration of m~ 
xylene, the yields being low from /^-xylene, whilst 
xylenes rich in o-xylen© give low yields of a product 
with low frt'ozirjg point. A xylene with the follow- 
ing b.pt. specifications j?ivefi ihe best yields and 
most satisfactory freezing point; — Range, first 
drop to flask dry, 3° 0. ; first drop between 137 2'^ 
and 139-2® C. ; flask dry between 138'5® and 140*6® C. 
Trinitroxylene with a freoxing point of 161*6® C. 
or higher shows no tendency to ogglomerat© into 
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tal8 on treatment with hot water, and can be 
^ily neutralised. Coke-oven xylene gives a 
Etter trinitroxylcne than xylen^ from other 
Sources such as water-gas.— C. A. M. 

Hexanitrodiphenylamine ; Frej^ration of - — oTjd 
its use. as a primer for shell charges. J . Marshall. 

J. Ind. Eng. Chem., 195^, 12, 33^340. 
Hexanitrodiphenylamine (hexyl) is exceedingly I 
stable and much safer to handle than tetramtro- j 
iiiethylaniline (tetryl) or tetranitraiiiline (TNA). j 
It is somewhat inferior in detonating power to 1 
these, but is superior to TNT. It also has the l 
advantage over the latter of simplicity of inanu- 

facture and involves less costs for plant and labour. 

It is made by the successive nitration of dinitro- 
diphenylamine and tetranitrodiphenylamine. In ' 
the preparation of the formpr from aniline yields . 
of 9(>-95% are obtained by the process claimed in ! 
IT.^’at. 1,309,580/19 {.J., 1919, 076 a). The , 

dinitro compound can bo eatisfjictorily nitrated ■ 
by adding it at 70° C. to 3*5-4 parts of a mixed I 
acid mntaining 30 to 45% of nitric acid and 50 to , 
40% of sulphuric acid and then raising the teinpera- j 
ture to 8()°— 90° C. until the evolution of NO, has 
practically ceased. The charge is then cooled and ' 
filtered and is ready for further nitration. It is 
added to 3*75 parts of an acid mixlure containing ; 
60% UNO. and 40% H,SO. at 70° C. and the 
mixture heated for an hour at 90° C., cooled and 
filtered from the crystalline hexanitrodiphcnyt . 
amine Nitration of the dinitro to tlio hexanitTo 
( ompound in one stage (Hoffmann and DamOj J., ' 
1919 555 a) yields an amorphous product. Acid is 
removal from the “ hexyl ” by flooding the crystal- 
line material with a large volume of water, luid ; 
then washing it 2 or 3 times for an hour with boiling , 
water ; it is finally centrifuged and dried in trays at : 
temperatures up to 80° C. — C. A. M. 

yUroccUiilose; Examinaiion of . A. Schrimpff. 

Z. gos, Schicss- u. vSprengstofTw., 1920, 15, 91 — 93. 
The rc.sults obtained with Borgmunn and Junk’s 
stability tost (J., 1920, 314 a) are tabulated. To ; 
determine the explosion temperature, 0*05 g. of | 
dried nitrocellulose is placed in a test-tube, inserted . 
in an oil bath at 100° C., and the temperature of [ 
the bath is raised 5° per min. The results obtained 
with various explosives are given. With stable 
iiitro" llulose a sharper detonation is obtaintsl than 
with impure samples; in the latter case nitrous 
fumes are evolved above 110° C., and the explosion 
is more of the nature of an ignition than a detona- 
tion. — AV. J. W. 

Sniokclp.^.'f ])ow(lf.rs: Aclditu in . A. Angeli and 

G, F, Firrani. Gazz. Chim. Ital., 1920, 50, i., 
139—148. 

Dimettiylaminoazobenzeni? has been applied to the 
investigation of the presence of acid in various 
smokeless powders (J., 1918, 608 a). Microscopical 
examination of very thin sections of the powders 
treated with this indicator shows that in some cases 
the acidity is distributed almost uniformly through- 
out tho ninss of the explosive, whereas in others it 
is localisetl in isolated regions often with sharply 
marked outlines. With certain altered nitrocellu- 
lose powders, the intact strips were not coloured 
on immersion in the reagent, but tho latter soon 
assumed a more or less intense pink colour ; if, how- 
ever, tho strips wc/e broken or scraped, tho fresh 
surfaces thus made were immediately coloured 
s(;arlet by tho indicator. Tho acids occurring at 
these surfaces were not completely removed by pro- 
longed washing with boiling water, and were almost 
insoluble in ether and only partially soluble in 
alcohol. Towards litmus these strips showed an 
acid reaction, even at their surface. Colcmred 
plates are given showing the different effects 
obtained. — T. H. P. 


Mercury fulminate; Oxalates in . A. LanjdMUjj. 

Z. ges. Schiess- u. Sprengstoffw., 1920, 15» W--90. 

Mxbcurio oxalate cannot be determined in mer- 
cury fulminate by a mercury estimation on account 
of the slight difference in the mercury con- 
tent of tiie two salts. Mercurous oxalate 
(81*96% Hg) can be more readily detec^. 
Tho oxalates may be separated by means of sodium 
thiosulphate, in which they are insoluble. The 
brown coloration which occasionally is found in 
mixtures of mercury fulminate and potassium 
chlorate after drying may bo duo to overheating. 
Traces of oxalates in the fulminate may produce 
this coloration after exposure to light owing to 
their decomposition into mercuric oxide. The ex- 
plosive effect of mercury fulminate is diminished 
by presence of oxalates. With 1 % tho lew plate 
shows a fairly good impression and radial mark- 
ings, while with 10% no indentation at all is pro- 
i duced.— W. J. W. 


Explosives ; Manufacture of . G. A. Hedberg, 

Alingsas. TT.8.P. 1,335,785, 6.4.20. Appl., 9.9.19. 
Meal of pinc-hark or of pine cones is used as an 
ingredient in explosives. — AV. J. AAT. 

Explosive. J. R. Mardiek, Assignor to Electro 
Metallurgical Co., Niagara Falls. U.8.P. 

1.335.788, 6.4.20. Appl., 15.12.17. 

An explosive contains a solid nitro-aromatic com- 
pound with at least three nitro-groups, an oxidising 
agent, a pla.sticising ingredient, and a silicon-con- 
taining substance, tho proportions of these ingredi- 
ents being adjusted so as to render the composition 
plastic.— AV. j. W. 

Explosive. J. R. Alardick, and F. M. Becket, 
Assignors to Electro Metallurgical Co. U.S.P. 

1.335.789, 6.4.20. Appl., 19.6.18. 

An explosive conipn.ses a nitro-aromatic compound, 
an oxidising agent, and a magnesium-silicon alloy. 

— AV. J. 1V. 

Explosive, and method of preparing the same. J. R. 
Mardiek, A.ssignor to Electro Metallurgical Co. 
U.S.P. 1,3:15,790, 6.4.20. Appl., 22.8.18. 

' An explosive composition consists of an oxidising 
■ salt, a metallic reducing agent, a .solid nitro- 
aromatic compound containing at least three nitro- 
groups, and a gelatinised pbusticising ingredient, 
the amount of nitro-compound being at least equal 
to that of the reducing agent, and tho proportion 
of plasticising agent being the minimum re<iuired 
' to render the composition plastic. — AV. J. W. 

1 N if roglycerin explosive; Desensitised . A. A. 

Starring, Kansas City, Assignor to I>. Mossman. 
U.S.P. 1,336,661, 13.4.20. Appl., 30.11.18. 

! A DESENSITISING agciit Comprising carbon tetra- 
; chloride and an oil miscible with nitroglycerin is 
I added to nitroglycerin explosives. — W. J. W. 

i Material capable of nitration; Freparation of 
: from wood cellulose. C. Claessen, Berl-n. G.P. 

! 300,069, 29.7.15. 

i The drie<l cellulose pulp is rolled or pressed and the 
toin pressed material re<lue<Hl to a fine state of 
] division by a suitable wood-working machine. A 
j uniform porous substance is obtaine<l which can 
I Iw nitrated in the usual way. — B. V. 8.^ 

1 Cellulose; Frocess and apparatus for ^[t^otion of 

. A. Vajdafy, Budapest. G.P. 300,740, 

24.10.15. Conv., 24.7.15. 

During tho nitration process the material is kept 
in motion so as to absorb the acid in a gradual, 
continuous and uniform manner, and is then presaed 
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to yield a product containing only 70% of acid. 
The rotary nitration apparatus, which is mounted 
on an inclined shaft and gradually diminishes in 
size towards the top, is provided with spirally- 
arranged, internal ribs.— W. J. W. 

NitrocellvXose powders; Manufacture of . 

Chem. Fabr. von Heyden, A.-G., Radebeul. 
G.P. 302,460, 17.7.17. 

As a partial or entire substitute for acetone fur- 
fural is employed, either alone or mixed with 
methyl alcohol, other, benzene, ethyl formate, ethyl 
acetate, or chloroform. — W. J. W. 

Cellulose derivatives [nitrocelluloseli ; Process for 

gelatinising . Elcktro-Osmose A.-Q., Berlin. 

G.P. 309,260, 6.6.17. 

The water in moist cellulose derivatives, e.g., 
nitrocellulose, is replaced by a gelatinising liquid 
by means of electro-osmosis. — L. A. C. 

Granulated explosives; Process for manufacture of 

compressed charges from . Fiirstlich Ples- 

sische Miedziankitfabrik, Mittel-Laszisk. O.P. 
304,000, 9.6.17. 

By addition of albumin and formaldehyde to ex- 
plosives they may bo granulated and then com- 
pressed, tlie formaldehyde-albumin mixture also 
serving as a protection against absorption of 
moisture. — W. J. W. 

Amnioniuni nit nil e; Process for the liquefaction of 

for explosive charges. Dynamit Akt.-Go.s. 

vorm. A. Nobel und Co., Hamburg. G.P. (a) 
305,567, 31.1.17, and (d) 305,568, 8.1.18. 

(a) Ammonium nitrate (m p, 152^ C.) is mixed with 
dicyanodiamide (m.p. 205'"^, a mixture containing 
85% of the former becoming fluid at 115° C. The 
use of the mixture in the preparation of explosives 
is easier and le.ss dangerous than that of ammonium 
nitrate alone, (b) Water is used as the liquefying 
medium. The pouring temperature of a mixture 
of 66% ammonium nitrate, 10% sodium nitrate, 20 
nitrotoluol, and 4 ' water i.s about 80° C.—H. W S. 

Ammonium perchlorate explosives ; Manufacture 

of capable of benuj cast. Chem. Fabr. von 

Heyden A.-G. G.P. 317,0,30, 2.9.17. 

.Ammonium perchlorate i.s mixed witli nitrates of 
the alkali.s, or of nitrogen bases, and alkali salts of 
fatty acids or amides. An explo.sivo consisting of 
ammonium perchlorate, 2'5 parts; ammonium 
nitrate, To parts; .sodiurfi nitrate, TR parts; and 
acetamide, 15 parts: can be cast at 50° C. 

— W. J. W. 

Inccfubanj com posit ooi for Home-projectors. R. 
Fieldier, Berlin-Halonsee. G.P. 310. H8, 21.2.18. 

An incendiary cornpositien consists of nitroeelluloee 
di.«solved in other, and converted into a gelatinous 
mas.s by addition of carl>on bi.sulphid(‘ and a suitable 
hydrqcarlwn. Phosphorus or sulphur, alone or in 
combination with an o.xvgen e.irrier, may be added 

W. .J w. 

Signal lights ond fire t,,iJls; Monufartnre of 

free from metals and shellnr, (b-ka-Worke Offen- 
bach, G. Krebs. (;.P, .3) I, '^68. 10.11.17. 

PlTCli i.s intimately mixed with alkaline-earth 
nitrates and barium peroxide, after which chloro- 
form, ethyl acetate^ acetone, or carbon bisulphide 
is added, and the mixture compresswl to the de.sinHl 
shape. The resulting product after heating, <lry- 
ing, and tiling possesses the requisite hardness 
and durability, and burns with intense brilliancy 
and little smoke. — W. J. W. 

Sidphur dye. U.8.P. 1,318,022. See IV. 

Washing cellulose preparatwnt. G.P. 307,078. SeeV, : 
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Viscosimeter; The MacMichael torsional . 

W. H. Herschel. J. Ind. Eng. Chem., 1920, 12, 

282 - 286 . 

The error duo to the elongation of the wire in 
I the MacMichael torsional viscosimeter (J., 1915, 

! 1226) is about 1*6% at 80° C. The ratio between 
I the results obtained with this instrument and 
! with Say holt’s viscosimeter decreases with rise 
; in temperature, and the conversion of the degrees 
I into each other is impracticable except for 
! some assumed sp. gr. A formula is given 
i for converting the readings into |K>ises, but it is 
I not possible to calculate the deflection from the 
I dimensions of the viscoeimeter. Each instrument 
! should be separately calibrated by means of liquids 
of known viscosity and of approximately the same 
j density as the liquid to be examined. — C. A. M. 

; Colorunrfer; The linwtree . W. Gamble. Phot. 

I . 1 ., 1920, 60 , 149- 151. 

■ A LONO rectangular box is divided longitudinally 
, into equal parts, each part being lined with mirrors. 
A lamp illuminating both compartments is placed at 
one ond. The l>ox is interrupted in the middle to 
allow the in.sortion of shuttered diaphragms in 
ea(‘h compartment, that on one side being plain 
glass and gelatin film, and that on the other siao be- 
ing in three ocjual parts, red, green, and blue-violet 
colour-filters. fCach diaphragm is provided with a 
graduated shutter, and the colours are so adjusted 
that their combination in equal parts is a colour 
match for the white light. At the other ond of the 
box are two opal reflectors arranged at 45° over the 
two compartments respectively, and one of them i.s 
provided with a. centre aperture to enable the other 
one to be simui through it when vicwtsl from the si<h' 
of the box. A coloured filter, placwl at the dia- 
phragm, or a sample of pigment placed on the opal 
can he matched and expressed in Uwms of the throe 
standard colour screens. — B. V. S. 

Plash for the frarfional distillat ion of frothiim 
liquids. E. Lenk. Chonj.-Zoit., 1920, 44, ,330. 
The lower end of a reflux condenser, the inner tube 
of whirh i.s formctl into a series of p(>ar-Hhaped 
bulbs, is fu.scd on to th(' neck of a distillation flask 
at a point opposite to but l>cIow the side tubulurc' 
of the flask. By moans of a th roc-way cork the air 
m.ay bo exhausted from the eondensor or from tla* 
receiver attaohod to the outlet tulx^ of the f1a<k 
In the distillation of viscoiis liquids a vacuum 
first created in the condenser, into which the froth 
risos and i.s broken against the walls of the bulbs, 
and when the liquid is boiling quietly the air is ox- 
haustofl in the other direction and the di.stillation 
continued. — C. A. M. 

Plectrodes ; Platinised glojis for electrolytic dr- 

(ermiruitions. G. Meill^re. J. Pharm. Cbirn., 
1920, 21, 311—313. 

A SOLUTION of platinum <hloride in methyl alcohol, 
to which a small quantity of an essential oil 
addl'd, is applied to the surface of the glass, into 
which has previou.sly been fused a short piece of 
platinum wire; the glass is then heated until all the 
organic matter has Ix.'en burnt. Several successiv** 
treatments may bo applied in order to obtain a goo<I 
coating of platinum. If the glass is etched pn‘- 
viously with hydrofluoric acid the platinum adheres 
bettor and has a more or loss matt surface. 

—W. P. S 

Indicators and their industrial appUcation. H. A. 
Luba. J. Ind. Eng. Choro., 1920, 12, 273-274. 

In the precipitation of antbranilio acid from it^ 
alkaline solution by the addition of mineral acid, an 
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acid reaction to inethyl>red indicates that the end- 
point is approached ; on further addition of acid the 
point of maximum precipitation is shown by an acid 
reaction to thymol-blue. Thymolsulphophthalein is 
a useful indicator in the liming ” of sulphonation 
mixtures; a red coloration indicates that free acid 
is still present. When the indicator shows a yellow 
colour the end-point is near, whilst a blue colour 
shows that the mixture is alkaline. DibromocreHoI- 
fiulphophthalcin or dibromothymolsulphophthalein 
may be used as substitutes for litmus; the former 
changes from yellow to purple and the latter from 
yellow to blue. — AV. P. S. 

Arc images in chemical analysis. W. R. Mott. 

Trans. Amer. Electrochem. Soc., 1920, 121— -160. 
[Advance copy.] 

An electric arc is arranged to project through a 
lens an image of the arc on to a screen, a magnifica- 
tion of 20 times being generally employed, tbougli 
a lunaller magnification is necessary for faint arcs ; 
the lower carbon has a small depression drilled 
in it for reception of about 0*5 grm. of the material 
under examination; generally the lower carbon is 
positive. Observations are made as to the 
behaviour of the substance on melting, formation 
of a metallic bead or wetting of the carbon, the 
colour of the flame, smoke formation, odour, nature 
and sequence of distillation^ and especially the 
nature and colour of the deposits on the electrodes, 
both hot and cold. Reagents may be added to 
modify the course of the reaction, such as silica for 
the formation of characteristic coloured beads with 
certain metallic oxides, lead as a solvent for gohl 
in the presence of iron, etc. The metals are divided 
into two main classes, (A) those that do not wot 
carbon, form molten beads, and give light in the 
core of the arc stream only, and (B) those that wet 
and dissolve carbon when melted and give light 
in both the core and the shell of the arc fitream. 
(xencrally class A metals are easy to reduce from 
their oxides ond class B difficult. The classes are 
subdivided into two groups in cla^s A (group I 
including the metalloids) and seven g.oups in class 
B. A long list of distinctive tests is given for 
65 elements arranged in groups a’ above. The 
delicacy of the tests is greatest where ordinary 
mcthotlls, including spectrum analysis, are least 
effccti^’e, especially as regards tlm very refractory 
element •, the amount which can l>e detected varies 
from 0 02 mg. for silver, gold, and tungsten to O'l 
mg. for sulphnr. phosphorus, cadmium, platinum, 
chromium, vanadium, titanium, uranium, yttrium, 
zirconium, thorium, coliimbium, molybdenum, and 
tantalum, and about 1 mg. for most of the other 
elemnts. Tn mixtures tho delicacy generally de- 
creases about 20/'. Separations can be often 
clfected, in some cases an addition with inter- 
mediate boiling point assi.sting tho separation. Tho 
analysis is mainly qualitative, but semi-quantita- 
tive results can often l>e obtained ; e.g., eadfmium in 
zinc can be estimated to within a few per cent., and 
eljrominm can 1)0 estimated by the amount of colour 
produced in tho barium nlnminate test for that 
metal.- B. V. S. 


Chlorine; Dderminaiion of with the nephclo- 

meter. A. B. Lamb, P. W. Carleton, and W. B. 
Mfddrum. J. A^ 'cr. Chem, Soc., 1920, 42, 251 — ^ 
250. 

Silver chloride was precipitated in 50% alcohol- I 
water solutions of sodium chloride of widely differ- I 
ing concentrations, and the mixtures were heated 
for .30 mins, at 40^ C. after precipitation. In this 
way a more intcn'.:e and constant opalescence was 
produced than could be attained at room tempera- 
ture. By this method chlorides can bo estimated 
over the concentration range 4! — SOOxlQ-'jV. The 


opalescence of silver chloride in water is 16% 
greater than in 60% alcohol or 60% acetic acid 

P. S. 



j Thk ash from 10 c.c. of grape must or a corroepond- 
I ing amount ot other material is treated with 6 c c 
■ of hydrochloric acid (1 in 4), and, without filtration* 
j 11) c.c. of 1% potassium thim^yanate is added. The 
i liquid is made up to 50 c.c., and its colour is 
; matched by adding standard ferric chloride solution 
j to 50 c.c. of a solution containing tho same quanti- 
I ties of acid and thiocyanate as the test liquid. 

! — J. H. L. 

Proteins; Use of ethyl acetate a.s a precipitant for 

. A. Mario. Ann. Inst. Pasteur, 1920. 34, * 

I 159-161. 

Etuyl acetate gives a marked precipitate with even 
dilute solutions of proteins, and a turbidity with 
peptones proteoses, or albumoses. On the other 
hand, solutions of amino-acids or of vegetable or 
animal alkaloids show no change on the addition of 
ethyl awtate. — W. G. 

Amhio-acids ; Determination of hy means of 

the hydrogen electrode. E. L. Tague. J. Amer. 
Chem. Soc., 1920, 42, 173—184. 

The neutralisation curves of amino-acids are ob- 
tained as follows : Sufficient standard alkali is 
added to a definite volume of tho aqueous solution 
of tho arnino-acid to give it a pn value of about 12*5. 
Then to an equal volume of water the same stan- 
dard alkali is added to give the same pb value, care 
being taken to add sufficient water to give the blank 
the same volume as the original at the pa value 
compared. By subtracting the number of c.c. used 
in the blank from that required in tho original the 
number of c.c. of alkali noce.ssnry to neutralise the 
amino-acid alone is obtained. — J. F. S. 

Crude fibre [in feeding stuffs etc.']; Condenser for 

use in the determination of . C. A. Clemens. 

J. Ind. Eng, Chem., 1920, 12, 288—289. 

A CONDENSER posscssiug sevcml advantages over the 
, apparatus devised by Spears (J., 1919, 230 a) is de- 
I scribed. — C. A. M. 

; See also pages (a) 395, Combustion products etc. 

(CasU'k). 397, Naphtha (Hill and Chillos). 400, 

^ Cellulose in woods (Doro). 401, Calcium nitrate 
. (Platou). 402-3, Spent oxide. Ilydrosulphite 
(Bruhns). Carbonyl chloride (Delepine and others). 
409-10, Iron ore (Little and Unit, also Schwarz). 

; Phosphorus in iron etc. (Kinder, Rid.sdalc). 417, 
Linseed oil (Wolff). N ephelometric values (Csonka). 

: 418, Sugar in tanning extracts (GrasserL 419, Soil 
, aridity and alkahnity (Wherry). Chlorides in soil 
: (Hir.st and Greaves). 420, Molasses (Lippmann). 

422, Melanin-value of potatoes (Hachn). TVufer in 
foods (Scheringa). 42.3, Caffeine in coffee (Vautier). 
i 125, Morphine (Rapp). Chlorobenzenes (Bonrion). 
Acrolein (Tsalapatanis). 426, Distilling water 
from solvents (Walker). 429, Nitrrrellulose 
(Schrimpff). 

Patents. 

Carbon monoxide; Oxidation of . K. Hofmann, 

Charlottenburg. G.P. 307,614, 19.7.16. 

The oxidation of carbon monoxide by chromic acid 
solutions i.s much aoc'clerakxl by the Aiddition of 
mercuric oxide, and absorption of this gas from air 
or gaseous mixtures by the reagent is .sufficiently 
rapid for analytical or hygienic purposes. 

-G. F. M. 

SixMime. U.S.P 1,335,949. See VII. 
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Patent List. 

The dates given in this list are, in the caae of Applica- 
tions for Patents, those of application, and in the case of 
Complete Specifications accepted, those of the Official 
Journals in which the acceptance is announced. Complete 
Specifications thus advertised as accepted are open to in- 
spection at the Patent Office immediately, and to opposi- 
tion within two months of the date given. 


I.-GHNERAL; PLANT; MACHINERY. 
Applicatio.ns. 

Beckton. Settling tanks, separators, etc. 13,42il. 
May 15. 

Bilsland, Macbeth, and Dunlop Rubber Co. 
Mixing or grinding mills etc. 14,115 and 14,118. 
May 21. 

Blom. Effecting condensation reactions. 13,055. 
May 11. 

lie Wondel. Trairsport and storage vessels for 
liquid air or gas. 12,942. May 10. (Her., 7.11.16.) 

Dovordale. Filtering, elarifving, etc. liquid.s. 
14,030. May 21. 

Duckham, and Thermal Industrial and Chemical 
Research Co. Enutional di.stillation. 14,104. 
Alay 21 . 

Emerson. Apparatus for di.stillation. 12,922. 
May 10. (U.S., 8.5.19.) 

Kriigcr and Kriigt r. Mixing air and liquid^. 
13,210. May 13. 

Morgan, and Thermal Industrial and Chemical 
Research Co. Recovering gases absorlnxl by solids. 
14,102. May 21. 

Complete Specieic.atio.ns Accepted. 

8954 (1918). Barlx't vr Fils el Cie. Heat ex- 
changers for continuous eetification ot liquefied 
gases. 1142,519.) May 19. 

38,51 and 18,742 (1919). Bulgin, Hall, and Searle. 
Apparatus for treating air or ga.ves with liquids or 
Vice versa. (142,941.) May 27. 

39^5 (1919). Sehuek. Pnxluction of a catalyst. 
<142,576.) May 19. 

17,817 (1919). Tiesen. Furnaces. (112.710.) 
Alay 19. 

II—FCEL; GAS; MINERAL OILS AND 
WAXES: DESTRUCTIVE DISTILLATION; 
HEATING; LIGHTING. 

Appmc.vtio.ns. 

Duckham, and W'ckkUiIG Ducklnwn, and Jone.*!. 
Gasifying fuel. 12,937 and 13,373. Afay 10 and 14. 

Durrant and Wilford. Alotor fuel. 13,1 <3. 
May 12. 

Ed.ser. Production of fu'4. 1 1,126. Ma.v 21. 
Felizat and Guignard. Destructive distillation 
of shales, scAiists, etc, 12,951. Alay 10. (I'r., , 

12.4.19.) 

Hughes, Artificial fuel. 13.882. Alay 20. 

Hutton and Neilson. A( id refining of mineral 
oil.s. 13,887-8. Alay 20. 

liOwis and Quain. Purification of gas«‘s. 13,551. 
May 17. . , ; 

Morgan, and Thermal In(lu^trial and Chemical 
Research Co. Treatment of ;m id iim cI for purifying 
oils etc. 14,103. May 21. ! 

Perry. Apparatus for di>tj!ling < arlKinaeeous 
material. 12,894. May 10. 

Rambiish. Rcunoval of sulphur' frtun ga.ses. 
14,106. May 21. ; 

Sawtclle. Destructive di^t illation of wood. 
13,718. Majr 18. (U.S., 10.9.16.) 

CoMn,BTE SPFCIFICATION8 ACCEPTED. ! 

2661 (1919). La Porta and Bartolomeis. Fur- ! 
naccs for distilling asphalt rock, bituminous .shale, | 

etc. (142,541). May 19. ! 
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4154 (1919). Freeman. Gasifying solid and 
liquid fuels. (142,946.) May 27. 

11,178(1919). Marks (U.S. Induetrial Alcohol 
Cd.). Liquid fuel. (143,017.) May 27. 

14,475 (1919). Groundstroom. Gas retorts. 
(142,689.) May 19. 


IV - COLOURING AIATTERS AND DYES. 
AerLic.\TioN8. 

Brunner, Alanufacture of hydrazobenzeno etc 
in solid form. 13,592. May 17. (Switz., 12.7.19.) 

Alorgan. Manufacture of colour-producing inter- 
mediates. 13,954. May 20. 

Poncelot. Colouring matter. 13,157. May 12. 
(Fr., 12.5.19.) 

Complete Specification Accepted. 

11,101 (1919). Brassard and Crawford, and 
Buckle. Manufacture of indophenolic compounds. 
(113,014.) Alav 27. 


V.- FIBRES; TEXTILES; CELLULOSE; 
PAPER. 

Applications. 

British Cellulose and Chemical Alaiiuf, Co., and 
Roy. Apparatus for making threads. 13,796 and 
13,926. May 19 and 20. 

Bronru'rt. Manufacture of artificial silk. 12,972, 
13,387, 13,586, 14,068. May 10, 14, 17, and 21. 

Commin. Manufacture of fibre compositions. 
13,869. May 20. 

l)revfus. Manufacture of cellulus<' derivatives. 
]3.28!> and 13.290, May 13. 

lleilbroiiner. 1 lupri'gnatioii of i)ai»er etc. 
13,084. Alay 11. (Ger., 12.1.17.) 

JjiIi(*nfold. PriKliicing vi.scous liquids. 13,186. 
May 12. (Austria, 1.8.19.) 

Liiienf«4d. Pnxluctioii (}f eollulo.so ethers. 13,187. 
Alay 12. (Austria, 5.5.20.) 

]iili(>nfelcl. Manufacture of alkali cellulox'. 

13.2813. May 13. (Austria. 1.8.19.) 

Lilienfeld. Alanufacturi' of ])lastic mass^'s. 

13,350. Alav U- (Austria, 1.8.19.) 

LilienfehL 13,188, 13,287, and 13,568. See 

XVIl 

Poliak (A.-G. Seeriet BUucheroi ). RcTining and 
perfecting cotton fabrics. 13,840. May 19. 

Thunert. Prodiu tion of paper. 13,812. .May 19. 
(Ger,. 27.10.19.) 

Complete Specification Accepted. 

21,12.3 (1919). Kron. Obtaining fibre for the 
m.iniifaeture of pa.stelH)ard. (135,466.) May 27. 


VI BI.FACHING; DYEING; PRINTING; 
FINISHING. 

A PPI.ICATIONS. 

ILiyer und (’o. Dveing with aeid sulpho amino 
dyestuffs. 13,161. .May 12. (Ger.. 31 .10.14.) 
Kershaw. Bleat hing fabri(;s. 13,731. May 19. 
lionl. Af)paratus for trj'ating hanks of yarn with 

li«Hiid. 13,875. May 2(*. 

Sliarp. 14,024. See IX, 

Soe. Chim. des Usine.s du Rhone. Dying cellu- 
lose acetate artificial .silk, films, etc. 1.3.541. 
May 17. (Fr., 6.9.19.) 

C0MPI.ETE Speciftcationb Acckitki). 

798 (1919). Hevmann, Dyeing. (142,899.) 
May 27. 

0362 and 22,202 (1919). Whitaker and Whitaker. 
Machines for dyeing, scouring, and washing wool, 
etc. (142,602.) May 19. 
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VII.-ACIDS; ALKALIS: SALTS; NON- 
MKTALLIO ELEMENTS. 

Applications. 

Ashcroft. Production of anhydrous magnesium 
chloride or anhydrous double chlorides of mag- 
nesium. 13;061. May 11. 

Craig, Spence, and Spenoe and Sons. Purifica- 
tion of sulphur. 13,293. May 13. 

Hickman. Fixation of nitrogen. 13,348. May 14. 

Mackay. 12,957. See X. 

McKee. Process of making zinc oxide and hvdro- 
gen. 13, .579. May 17. 

Morgan and others. 14,103. See II. 

Nitrogen Corporation. Production of ammonia. 
13,810. May 19. ((J.S., 23..‘M6.) 

Norsk Hydro - Elektriak Kvaelstofaktieselskab. 
Production of ammonia and formic acid or am- 
monium formate from barium cyanide. 13,702. 
May 18. (Norway, 20.5.19.) 

Norsk Hydro-Elektrisk Kvaelstofaktieselskab. 
Producing mixtures of nitrogen and hydrogen. 
14,069. May 21. (Norway, 23.5.19.) 

Schweiz. Sodafabrik. Production of caustic 
soda or soda lye. 13,518. May 17. (Switz., 1.6.19.) 

Complete SPEfTFUATioNs AcrEPTKn. 

8.311 (1918). Poi)(' and Hcycock. Production and 
utilisation of sulphur diehlorido. (142,879.) May 27. 

20. . 3.39 (1918). Audianne. Heat interchangers 
for gases for use in the contact proco.Bs of making 
sulphuric acid. (142,522.) May 19, 

3508 (1919). Darrasso Frercs, and Dupont. 
Utilising marine algm for making formic, acetic, 
and butyric acids and for extracting salts of iodine 
and potash. (123,325.) May 27. 

14,713 (1919.) Blair, Campbell, and ]\rcLcan, 
Blair, and Ferguson. Preparing powerful oxidising 
gases for removing carbon and sulphur deposits in 
hydrogen n.anufacture. (113,064.) Mav 27. 

32,568 (1919). Fahr. dc Prod. Chim.‘ de Thann 
et do Mulliousc. Manufacture of potassium sul- 
pliate. (137,200.) May 27. 

.32,886 (1010) Frediiksstad Elekt. Fahr. .s'er XI. 

VIIT.-GJ.ASS ; CEHAMIC.S. 

ArpLicATioxs, 

Atkinson, and Sk'in and AtkM)s-)n. Gla.ss fur- 
nn< cs. 13,924. Dlay 20. 

Boa «lmore, ami Boulton, Ltd. Potters’ stove for 
making- earthenware etc. 13,502. May 17. 

Hailw ood. Glass maniifacturcL 14,028. May 21. 

Tones and Sparkes. Fire-brick. 13,7 17. May 19. 

Complete Specific.mtons Accepted. 

14,355 (1919). Mnsiol. Enamels and enamelling ' 
<142,688.) May 19. i 

17,458 (1919). Mohn. Oil-fired furnaees for i 

melting glass etc. (143,004.) May 27. i 

20. . ’{86 (1010.) British I’honi.son-Houston Co. ■ 
{General Eh»ctric Co.). Refraciorv material. > 
042.721.) ]\fay 19. ‘ i 

22,261 (1919). "White (Fours ot Procedes ^fatliv) 
Crncihle furnaces for gla.ss etc. (143.117.) Mav 27* 

24,437 (1010) Milkinsou. Glass - furiiace.s 

<143,125.) May 27. 

IX.-BUILDING MATERIALS. 

Applications. 

Crozier. Manufact n’o of cementitious articles. 
13,808. May 19. 

Sharp, Solution for fi re i) roofing wood, fabrics, 
etc. 14,024. May 21 . . , 

Wennerstrom. Manufacture of cement. 13,164, 
May 12. (Sweden, 10.2.19.) 

Complete Sppcipic.ation Accepted. 

5153 (1919). Brnvin. Concrete etc. (142,958) 
May 27. \ / 


X.— METALS; METALLURGY, INCLUDING 
ELECTRO-METALLURGY. 

Applications. 

Budd and Ledwinka. Annealing metals. 13,899. 
May 20. 

I Coles. Apparatus for ('lictro-dopositioii of metals. 
13,272. May 13. 

Hess and Kirschner. Electroplating, 13.240 
j May 13. (Austria, 10.10.17.) 

; .Jones. Fusing and purifying non-ferrous metals 
ete^ 13,870. May 20. 

i Kaiser and O’lienaiier. Uardening-agent for 
I wrought iron, steel, etc. 13,513. Mav 17. (Ger 
18.1.18.) ‘ 

I Kroll. Producing alloys containing alkaline-earth 
I metals. 13,849. May 19. 

Langcr. Electrolytic separation of metals. 13,775 
May 19, 

Mackay. Extraction of tung.stic acid from tung- 
sten ores. 12,957. May 10. 

Mining and Metallurgical Processes, Ltd. Blast 
roasting apparatus etc. 13,958. Mav 20. (Aus- 
tralia, 9.7.19.) 

Moffat. Treating metallic ores. 13,570. May 17. 
(U.S., 30.4.18.) 

M'jilter. Producing alloys containing silicon. 
13,830. May 19. (Austria, 28.10.18.) 

Complete Spectficationb Acceit^ed. 

11,628- 9 (1916). Stahlwerke Lindenberg A.-G. 
Steel alloys. (103,809 and 103,810.) May 27. 

18,685 (1918.) Hadfield. Befining of skiel. 
(142,885.) May 27. 

3773 (1919). ’furnbull. Cleaning blast-furnace 
gas. (1 12,938.) May 27. 


X I . — EL ECTRO-CH E M 1 STR Y . 
Applications. 

Chile Kxploration Co. Electrodes. 13,572. 

May 17. 21.1.20.) 

Coles. 13,172. See X. 

Fuller, and Fuller’s United Electric Works. 
Galvanic batteries. 13,262. May 13. 

Greenwood and Batloy, Lcitner, and Wood. 

Electric accumulators etc. 13,955. May 20. 

Herrmann. Manufacture of micanite. 13.670. 

May 18. (Fr., 29.9.19.) 

Herrmann. Manufacture of electric insulating 
materials. 13,671 2. May 18. (Fr., 7 and 8.11.19.) 
Hess and Kir.schner. 13,240. See X. 

Houston. Storage batteries. 12,868. May 10. 
J.anger. 13,775. See X. 

Pouchain. Positive accumulator electrodes. 
12,939. :May 10. 

lb)urhain. Primary battery. 12,940. May 10. 
Siemons-Schuckertw'erke. High-tension electric 
depositing plants. 13,694. May 18. (Ger., 31.3.16.) 
Webb. Elcctrolysors. 13,070. May if. 

Zubiria y Smith. Electric furnaces. 12.953-4. 
May 10. (Spain, 21 and 22.5.19.) 

Complete Specifications Accei'tkd. 

10,179 and 16,154 (1919). Withers (National 
Llrclro-Products, Ltd.). Apparatus for electro- 
lysing liquids. (143, (X)2 and 143,082.) Mav 27. 

19,378 (1919). Ckillins. Electric furnaces. 

(133,026.) May 19. 

32,^6 (1919). Fredriksstad Elektrokemiske 

I.thriker Akt. Apparatus for electrolysing metal 
salt solution. (138,862.) Mav 27. 

9997 (1920). Moore. Electric furnaces. (143,176.) 
May 27. 


XIT.- FATS; OILS; WAXES. 
Applications. 

Lilienfeld. Production of oily bodies of high 
boiling point. 14,094. May 21. (Austria, 10.6. W.) 



434 A 


PATENT LIST. 


{June 14. 10I0» 


Salomonson. Neutralising oils or fata. 13)970. 
May 20. 

Soc. Anon. rOxhydrique Franc. Catalytic hydro- 
gonation of oils, fats, etc. 13, 0». May 11. (Fr., 
28.5.19.) 

Wade (Wilson and Co.). Compounding fata and 
oils. 13,682. May 17. 

White. Mechanical digester for obtaining oils 
and fats by cooling. 13,011. May 11. 

Xm.—PAINTS; PIGMENTS; VARNISHES; 

RESINS. : 

ApPLIC.<TION8. I 

McKee. 13,579. See VII. 

Nelson. Manufacture of carbon for pigmental 
etc. purposes. 14,065. May 21. 

Scholz and Tiedemann. Working up linoleum 
scraps into new linoleum. 13,930. May 20. (Ger., 
16.5.18.) 

Complete Specification Acceited. 

20,577 (1919). Arie. Antifouling paint for ships’ 
bottoms. (131,601.) May 27. I 

XIV. — INDIA-RUBBER ; GUTTA-PERCHA. i 

I 

Complete Specifications Accepted. j 

4242 (1919). Smith (Claessen). Utilising bark ; 
shavings from rubber trees and extraetion of rubber ' 
therefrom. (142,946.) May 27. I 

13,980 (1919). Neilson. RublK'r compounds. * 
(127,821.) May 19. 

XV. — LEATHER; BONE; HORN; GLUE. 

Applicvtions. 

Broeiis. Product for leather dressing or tanning, 
dyeing, and tannery. 13,705. May 18. 

Dunham. Making casein solution. 13,561. 
May 17. 

XVII.-SUGARS; STARCHES; GUMS. 
Applications. 

Lilicnfeld. Production of ethers of carbohydrates, 
their cwiversion products and derivatives. 13,188, 
13,287, and 13,6.58. May 12, 13, and 17. (Austria, 
6.8.19 and 5,5.20.) 

Complete Specifications Accei’Ted. 

3-508 (1919). Darra.^^^o Freres, and Dupont. 

See VII. 

.3509 (1919). Darra.'isc Frcrcs, and Dupont. 

Utilising carbohydrato in plants, vegetable offal, 
and waste products. (123,326.) May 

XVIIL— FERMENTATION INDUSTRIES. 
Application. 

Fazi. Brewing or pre^n-rviiig beer. 13,177. 
May 12. (Itul., 22.5.19.) 

Complete Specifications Acceited. 

14,046 (1918). B.'ivcr and J<‘n.s<‘n. Production of 
alcohol and yeiust from se aweed. (119,030.) May 27. 

22,905 (1919). Fazi and Peroni, Malting pro- 
cess. (143,121.) May 27. 


XIX.-FOODS ; WATER PURIFICATION; 

, SANITATION. 

APPIilCATIONS. 

Activated Sludge^ Ltd., and Coombs. Separating | 
matters suspended m sewage etc. 13,202. May 13. ! 

Activated Bludge, Ltd., and Coombs. Sewage etc. j 
purification plants. 13,^. May 18. I 


Bateman. Treatment of tea. 13,875. May 14. 
Clark. Compounds for baking processes cto. 
13,815. May 19. 

Longley. Drying sewage etc. 13,266. May 13. 
Pannevis. Roasting cocoa beans etc. 12,956. 
May 10. (Holland, 1.2.19.) 

Westaway. Production of cream. 13,472. May 17. 

Complete Specifications Accepted. 

7119 (1919). Crosfield and Sons, and Wheaton. 
Manufacture of a base-exchanging substance and ita 
use in purifying and / or softening water. (142,974.) 
May 27. 

32,839 (1919). Bollmann. Manufacture of food- 
stuffs. (142,764.) May 19. 


XX.— ORGANIC PRODUCTS; MEDICINAL 
SUBSTANCES; ESSENTUL OH^S. 

Applications. 

Lilicnfeld. Manufacture of dialkyl sulphates. 
13,349. May 14. (Austria, 15.12.13.) 

Soc. Chirn, dos U8ine>a du Rh(5ne. Manufacture 
of normal butyl p-aminol>cnzoate. 13,158. May 12. 
(Fr., 30.7.19.) 

Wesson. Isobornyl - ester - camplieiie mixture. 
13,662. May 17. 

Complete Specifications Accepted. 

5686 (1918) Pone, Gib.son, and Thuillior. Pro- 
duction of /1-dicnlorethyl sulphide. (142,875.) 
May 27. 

7802 (1918). Orton and Poj>c. Production of 
chlorpierin. (142,878.) May 27. 

9593 (1918). Popo. Production of aromatic 
arsenic compounds. (142,880.) May 27. 

2657 (1919). Sclden Co., and Scldcn. Purifica- 
tion of organic siib.stanccs by sublimation. 
(142,902.) May 27. 

3508 (1919). Darassc Frcrcs, and Dupont. See 
VH. 

4245 (1919). Mouncyrat. Preparing aromatic 
arsenic acid.s. (142,947.) May 27. 

24,331 (1919). British and Foreign Chemical 
Producers (Rheinischo Kampfer-Fnbr.). Manufac- 
ture of para-cymcnc. (142,738.) May 19. 


X. XL— PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

Applications. 

F()rlH*.s. Xiaturul colour photography. 14.125 
May 21. 

iSicFiiciKS u. Halskc A.-G. Photographic plates, 
papcr.s, and films. 13,351. May 14. (Gcr., 3.7.1 7.) 


XXII.- EXPLOSIVES ; MATCHES. 
Applications. 

Do Wcndel. Blasting-cartridges of liquid air. 
12,911. May 10. (Gcr., 30.5.16.) 

Du Pont do Nemours and Co. Proixdlant powder, 
13,811. May 19. (U.S., 23.8.19.) 

C0.VIPLETK Specifications Accepted. 

716 (1919). Rintoul, Weir, Lowndes, and Nohers 
Explosives Co. Exjdosives. (142,898.) May 27. 

32,690 (1919). Hedhorg. Manufacture of ex- 
plosives. (142,763.) May 19. 


XXIII.-ANALYSIS. 

Applications. 

Bawtroc, and Hadfields, Lt<l. ViHcometer. 13,8i50. 
Mav 19. 

Krogh and Petlersen. Recording analysing ap- 
paratus for automatic analysis of gases. 12,961. 
May 10. 
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** Settling prohlenm [; Continuous ]. AV. A. 

J.)eaiie. Ti'jms. Amor. JOlootroolioin. Soo., 1020, 
609— 688. [Advance copy.J 
The introduotioii of the Dorr continuous thickener 
has resulted in greatly increased application of 
continuous settlin*:: mctliods. Settling may be 
divided into clurilication, vliich is directly de- 
pendent on the area of the settling vessel and is 
indei 3 endent of its height, and thickening, which 
depeiid.s on the, volume of the tliickcning zone. 
Th(‘ clarification capacity requiicd may be calcu- 
lated from the formula, A - 4(F- Sp), 
wlu're A represents unit thickener area in sq. ft. 
per ton of solids iier 24 ins., 11 the settling rate in 

ft. per lir., Sp the sp. gr. of the liquid, F the 

ratio of liipiid to solids in the feed, and 1) 
tlie ratio of li^piid to solids in the diseharge. 
The thickening capacity is calculated fioni 
V :-4T((iJ -8j))^3(j!(S -Sp), where V rcprc.sents the , 
volume, in cub. ft. required for thickmiing per ton 
of solids per 24 hrs., 8 the sp. gr. of thickened pulp, 

Sp tile average sji. gr. of solution, (1 tlie average ; 

sp. gr. of solids in tiie pulp, and 4' the jieriiul ()f ' 

detention in hrs. 'I'lie governing factor in <dari- . 
hcation is the rate of settling of tlie liiicst particles. ; 
'Idle content of particles in the <;oll()ida! con- | 
dition may be reduced by modifying the previous ' 
nnxdui ideal treatment so as to reduce the amount of 
sliiuc.s produced, by modification of any previous 
chemical treatment in the direction of obtaining a ; 
coarser precipitate, and by a jnelindnary heat 
treatment of the material. Floixuilation of colloidal ' 
particles may bo brought about by the addition of 
electro lyU’s and/or colloids, by the electric current, , 
and by biological action. The addition of a colloid ^ 
together with an ehx'trolyte tliat will flocculaf^ it ; 
is sometimes UMiful, r.f/., the addition in a little ■ 
cloy together with enough sulphuric acid to floccu- j 
late it to waste liquors containing silk gum. The j 
passage of an electric current hetw’cen electrodes j 
immerst'd in the suspension cnuwxl no flocculation I 
when carbon electrodes were used, but was effective | 
when metal was substituted for the carbon. The > 
growth of bai'.Uiria under certain conditions tends ^ 
to cause clarification, as in the activated sludge ; 
sewa^ e process. liaising the temiK'rature in i 
almost .ill cas{\s iinjiroves tiie settling of the solids, ; 
Thickening starts from the bottom of the vessel and , 
extends upwards fo tlie zone wliere the particles ; 
just l>egin to touch one anotlier. The sloiv action i 
of the rake in the Dorr thickener tends to increase ; 
the density of the sludge by enabling ilio particles 
to pack niorc closely. As tbickei\ing proceeds the : 
upward escape of the liquid is retarcUxl but may Ik’ 
facilitated by imxdianical means. Fndosmose biis 
been applied to tliickcning pulps, and although still ■ 
in tho experimental stage, offers con.siderable 
promise as a practical means of reducing the 
moisture content of .substances, like clays, that arc 
articulurly difficult to filter. Flocculation and . 
eating both help settling, but the former, unlike 
the latter, hinders tliiekening. A comprehensive 
bibliography of the subject is given. — W. II. C. 

Extraction processes; Numerienl relationshii) ! 

between cells and treatments in . L. F. 

Ifawley. J. lud Eng. Cbem., 1920, 12, 493 

496. ‘ I 

The relationship between tho number of treatments 
and the nmnlx-r of colls in ternus of the time re- 
quired may Ix' ri'presented by the following foiinnla : 
when the pumping of all tho cells in action is done j 
simultaneously n - M2c-f) + ;)(2c-f - 1), whore 7i i 
represents tho time during which each cell stands j 
idle, c the number of cells, and t tho numlier of 
treatments in terms of the boiling period, h, and • 


the pumping period, p. Tn the case of continuous 
extraction the torimila becomes ii = />(2e - f — 1), p 
here representing the lime rrquired for pumping 
the contents of one cell into tlu' next. AViien each 
cell i.s ]uiinp('d M-paniLcly modiru'd formului are 
rcqiiiH'fl. The formula' show that simultaneous 
pumping has lilth' if aiiy advantage ovt'r separate 
pumping. (8ee J., 19)7, 1121.) A. M. 

Jji'juefied gases; Cons! ruel ion of ronfai nr rs for the 

transport of , F. Banneitz, (1, Hhein, and 

B. Kurze. Ann. Phvsik, 1920, 61, 113—144. 

('hem. /entr., 1920.91, II., 662— 063. 

Vessels of ci’lluloid gavi' vci'y favourable results 
with liquefii-d gases, but cannot Im employed on 
account of the hrittlene.ss of the material at low 
temperaturo.s. 'riar.isport <*oiitainers have been 
madt' consisting of two coiiceutrie spherical brass 
vessehs, the inner vessi'l being siisiu-ndcd from the 
neck of the outer. 'Die ix'ik of the inner ve.^scl is 
made of mangaiuse steel to lower the conductivity. 
Tho inter-wall space is reduced to a few niin. 
pressure by an oil iniinp, and the remainder of tho 
gas is absorbed by cooled charcoal. In a 25-1. con- 
tainer of this type, tlie loss was 1'25H kg. per day. 
Tn tlie case of a nickel container w ith walls i'o mm. 
iliick, soldered with a silver alloy, and evacuated 
with a rotary (Jaede jiunip, the vessel being boated 
to remove occluded gasc.s, the heat lost through the 
metal wall of the luxk was spc'cially important; the 
cool gas('s streaming from the neck did not influence 
this loss. Heat insulation can be efl'oetod by pro- 
viding a glass Inlxy, seakxl to the metal on both sides 
by a platinum ring, in the case of large contaiimrs 
a long tube or coil of some badly conducting material 
may be provided. Hood results cannot lx> obtained, 
however, with uncoaUxl metallic vessels of iron or 
nickel on aceount of radiation losses. Tho best 
coating material is silver, wliicli must be applied 
electrolytically. By silvering on both sides, tho 
heat losses by radiation can Ixj reduced by one- 
half. The most satisfactory vessels, when us^ for 
liquid air, vshdwed a dailv loss by evaporation of 
4 ;/.— E. H. R. 

P.VTKNTS. 

Vi/raniidid surfaces for the purification of liquids^ 

vapours, and (lases: Cotnfjinnl ions of . 

P. II. A. Gaillet.^ E.P. 13;l,971, 17.10.19. Conv., 
18.10.18. 

Rectanottlah plates Ixnt as shown in the figure are 
arranged in layers in a uank or containing vessel, 
lieing mainly supportcxl by tho ridge 5, 6, tho ele- 



ments of oaeli layer Inung at riglit angles to tho 
elements in the ‘layer above or below . — lb M. V. 

Filling iiwterial for absorption and reaction towers. 
Prym und Co. G.P. 317,167, 28.3.18.* Addition 
to 317,166. 

The surface of the filling material described in the 
chief patent (J., 1920, 321 a) is increased without 
altering the length or w idth by bonding in the end 
of the inner tube along a diameter of the tube. 

— L, A. 0. 

R 
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Feeding material through a rotating cylinder whilst 
subjected to roasting, mixing, or similar opera- 
tions; Means for . A. Sonsthagen. E.P. 

140,880, 17.2.19. 

The material is fed through a rotating drum by two 
sets of hcdical blades, ono of which is fixed to the 
interior of the drum and the other to a central 
shaft. Olio set of blades causes the. material to 
move forward and tho other chocks the movement 
so that tho material is well mixed. The two sets of 
blados may lie of the same jiitch and rotated at 
different speeds, or the pitch may be different and 
tho speed tho same. — \V. il. C. 

Chemical treatment and grinding or/and mixing; 

Method of subjecting material to and apjui- 

ratus therefor, also ball-mill and combined grind- 
ing orjand mixing and vacuum drging (vppa- 
ratus, F. K. Ablett. E.P. 142,176, 27.1.19. 

The material is allowed to fall (with or without 
balls or pebbles to assist grinding) down a down- 
tako tube where it is crushed by gravity and re- 
turnod to the top of the same or another down-tak<' 
by means of a vserew conveyor. 4'ho undersize 
material may lie removed by a screen or exhaust fan 
in the return tulie, or the whole material may pass 
through a series of down- and iiji-takes, iK'ing sub- 
jecd^Ml to vacuum drying or to ehomieal treatment, 
washing, and de-watering ; in tlie last case the final 
screw conveyor is preferably made tapering to 
p(luoeze the water out. The whole apparatus may 
lie made acid-proof and when a series of up- and 
down-takes ai'e used tho grinding balls may be 
returned througli a separate race. B. M. V. 

Drying excreta, mncihginoiis and other solid 
math.rs contitining a large pruporf ion of u'afer; 
Apparaius for - — . M. M. Lavarack (Hop. 

of E. C. Lavarack, dcr.). K.P. 111,^61, 11.11.19. 
The material is fed into a disluWgrator from which 
it falls on to tlu‘ surface of the up|H*r of two iluos, 
spaced apart within a casing, and is moved along 
the «urfa<‘e of tho Hue hy scrapers attached to an 
endless chain, Lrom the ujjper ritie it ilreps on to 
the lower tine and is again moved in the oppusiU* 
direction, and the <lried material falls from tlie 
lower flue into a worm conveyor by which it is dis- 
ciiarged. The drying is etfHte<l l>y the heat from 
a numlKT of furnaces, built iK^neath the upper Hue, 
into wluch tile products of comhusiion ]>aHS first, 
travelling thence tiiroiigii tho lower Hue to tlm stack. 
Air for the furnaces etiltrs the chamber and, to- 
gether witii tlu! water and other vapours given off 
from the unit rial, passes through the fire-bars so 
that any noxious lunies are destrov cd.-- -4V. II. C. 

Drying or cooling cool, Unicsfone and other sub- 
stances dr nuiteriols in gran}ilar form; ApjKiratus 
for . A. K. l)avis.‘ K.1‘. 141,^73, 11.9.19. 

The material is passed downwards through a 
chamlKT having double front an<l back walls, the 
hollow Spaces being conne<t<d to each other by 
inverted V-sliaped l):irs whi« h cxteiul tbroiigh the 
material. The diving medium is introduced into 
the upiMT part of tb* >paco in llie doubh' front or 
back, HO that the liut gas ( omes into contai t witli 
the wettest mafetial It it is desired to pass 

tho gas baikwards and torw;irds lu a zig/.ag manner 
through the inat<*rial. the bars in ;Ue upjier p;irt are 
repiaceel by tubes. — W. H. ('. 

Desiccaticin ; Method for . W. ia.ssauer. 

W, L. Fleisher, and H, K. Keyes, Assrs. to 
American Drvirig Prtxessi's. Inc. U.8.P. 
1,339,115, 4.5.2i). Appl., 27.3.19. 

Ax air eheet is formed and caused to flow in a 
curved path having tlm sha^- of a parabola, and a 
current of an atomised substaiico interH^cts this 


i curved path in a direction parallel with the axial 
I plane of the curved path. — A. G. 

! Dryer; It of ary . A. 0. Hurxthal, Assr. to The 

Philadelphia Textile Machinery Co. U.S.P. 

• 1,339,260, 4.5.20. Appl., 1.12.19. 

Air is circulated by a fan through a chamber con- 
taining heating tubes, to a drying chamber which 
, contains a rotating horizontal perforated cylinder. 
I The cylinder contains curved blades which proj^t 
I inwards and which raise the material to lie dried 
, and then allow it to fall. A fixed curved plalxi 
i Hurroumls tho lower part of tho cylinder to retain 
tho material, and a partition is provided in the 
up[H'r part of the drying chamlicr to cause tho hot 
air to circulate through tho cylinder back to tho 
heating chamber. — 4V. F. F. 

Drying machines; Method of preventing caking 
and burning-un of matnud in — — . L. 

Buszinsky and A. Lioblieit. G.P. 315,213, 28.5.18. 
In drying machines provided with revolving blades 
a water pipe is fixed along the blade shaft. By 
nu'ans of the heat of the dryer sti'am is generated 
in the pipe and directed on to the blades througli 
nozzles, tlius preventing caking, and possible sub- 
seiiuent “burning,” of the material.~\V. J. W. 

Still-heads. T. H. Durrans, and A. Boake, Roberts 
and Co., Ltd. E.P. 142, .3.30, 30.5. 19. 

AvPAHATrs similar to that d<'s<uibod in E.P. 19,999 
of P.K)S i.s constructed with a continuous, un- 
interrupted spiral Imving tlie convolutions of vary- 
ing pitch, or it is formed of a numbt'r of sections 
bolted togi'ther, iho spiral being of disToasing 
|)itch from sixtion to section upwards, but of tlie 
same piuli thruugliout luicli section.— W. TI. C. 

Distilbition column. Zimmermanu und Jansen, 
G.m.b.ll. CLP. .310.491, 17.8.17. 

A coLCMN particularly ada]'ted for the distillation 
of liquids containing suspimdcd matter, as any 
s<x;tion can Ik> readily cleaned, consists of a nundn'r 



of annular rocipt.acles, /. between wbicb arc 
annular v<‘swls, d, att.acluHl to a lentral shaft, 
l)y di'.<s. (\ E.acli sis tion is providi'd with a ic 
movable door, f, in the outer wall, a, and thus, 
by rotating tho central shaft, any [lart of tlu 
inli’rior is readily accessible.- L. A. C. 

Fdf er-press fiunne, (L E. Miller. U.S.L 

l,.3.37.251, 24.t.20. Appl., 17.6.19. 

Inhiuk the frame proper is plaeed a removal^' 
< loth-holding frame, and a channel for the maUu in' 
to 1)0 filtered is made all round the inside circum- 
ference of tho frame proiK'r, with radial paHsay.r^ 
leading from tho channel through tho cloih-holuiu^i 
frame. — B. M. V. 



VoL XXXIX., Na 12.1 


Cl. I.— general ; PLANT ; MACHINERY. 


437 A 


Filtering apparatus. J. M. Izquierdo. U.S.P. 
1,337,617, 20.4.20. Appl., 10.12.18. 


A NUMBER of pairs of eloping filtering surfaces are 
arranged in a casing, tne surffices of each pair 
eloping in the opposite direction relatively to each 
other and to the eurfacos of the pair next below, so 
that the material to bo filtered takes a zigzag 
course from top to bottom of the apparatus. 

— B. M. V. 

Filtering-helt. J. A. McCaskoll. U.S.P. 1,338,232, 
27.4,20. Appl., 21.6.18. 

A filteutng belt with an interior fluid space is pro- 
vided with a filtrate collector associated with the 
belt and having independent fluid passages. Flex- 
ible conductors connect the fluid sjince of the belt 
to the fluid passagc.s, and are woutkI and unw'ound 
during tho travel of the licit. Di(diargo of the 
filtrate is controlled.— J. JH . J. 


Filter : jiotatmg-screcn . C. L. Peck, Assr. to 

Tho Dorr Co. U.vS.P. 1,338,999, 4.5.20. Appl., 
5.10.18. 

A I'KRroRATED hollow Cylinder is rotated in a tank 
containing tho material. The material flows 
from the tank through the cylindrical surface of 
the scri'on, and from tho interior of the screen 
tlirough an axial opening at ono end arranged 
directly opposite to a corresponding opening in the 
wall of the tank. — B. M. V. 


Furnace qna- producer. Jj. M. Uiiderw'ood. U.S.P. 

1,337,298, 20.4.20. Appl., 10.3.19. 

In a kiln provided with a stationary furnace and 
gas-producer chaniher, the latter conuuunicates 
with the combustion chain Ix^r to which an in- 
deiiendont air supply is maintuiiied. The portable 
furnace gra+e consists of a siudcvS of hollow, tilting 
bars each jirovided with an end nozzle, into which 
steam aiul air are injt'cted, and with :i row of 
tuyeres, along the top, through which these gasi'S 
are passed into the fuel bed,' -W. E. E. P. 

Mufflr. furnaces; Method of heatunf . AV. 

Zicren. (l.P. 317,888, 17.10.18. 

To prevent local overheating of a muflle, tho 
furnacii is so built that the hot ga^es enter tlirough 
cavities between the outer wall and the top and 
bott(jm of the mutilo; afUu* leaving tho inutile, tho 
hot gas^'s are conveyed away through flues, heatiMi 
again by '.he furnace, and returned to the muffle. 

- J.. A. C. 


which the materials impinge against a wall which 
also is part of tho rotor.—B. M. V. 

Emulsions and suspensions; Thicheniug, dryinrj, 
and effecting chemical reaction in — G. A. 
Krause. G.P. 303,942, 7.6.10. Addn. to 297,388. 

3 HE eiiiulsion or suspension enfers a vaporising 
chamber through atomisers and is spraytsi in all 
directions in a horizontal plane against a si ream of 
gas for drying or reacting with the particles. 

- Iv. A. C. 

Separating condensable vapours from air; A 2 )para- 

tus for . J. 8. Fries Sohn. G.P. 316,652, 

21.1.14. 

Air containing vapours of volatile liquids is led 
through a cooling tube containing an inner tube 
provided at intervals with projections which extend 
nearly to the outer tube. The latter is thus divided 
into compartments separated by annular nozzles 
formed by the projections* and the wall of the outer 
tube. The cooling action is thereby improved. 

— J. 8. G. T. 

FAectricol precipitation ; Device for employing 

hi(fli~f elision current. Sii'rnoiis-Schuckcrtwerke, 
G.m.b.H. G.P. 316,790, 1.4.16. 

High-tension r<‘ctifying valves aje installed in such 
manner that they can convey at least double the 
normal working current of the installation, and 
provide at least one and a half times tho working 
tension, the excess in normal working iMung taken 
uj) by re.sistHUCcs. — J. 8. G. T. 

Elect r 0 - 0 smo tie dehydration of vegetable, animal, 
and mineral material; Erocess and ajiparatus 

for . Elektro-Osmose A.-G. (Graf Schwerin 

Gos.), G.P. 317,403, 13.12.17. 

DuniNG the first stage of tiio ]iiaxess tiie ^•olume of 
the dehydrating chnrnbm* is kept constant, and fresh 
material is introduced conf innously, the charge 
being siibjec ed to the prcs.suro of the inab'rial being 
fed to tin; chamber or to ( xtcrnnl piT.ssun*. When 
the supply of material is interrupted, the lolume of 
tho dehydration chamhor is fliniinishod by causing 
the electrodes to approach one another, the move- 
ment of the electrodes lieing effected notoniytically 
and controlled by the pressure in the chamber. 

- d. S. G. T. 

Crushers. 11. E. Trottior. E.P. 132.503, 25.8.19. 
Conv., 12.9.18. 


Catalyscrs ; .ipiniratvs for making . W. f). 

Biihardson. Assr. to Swift and (.’o. U.S,1^ 

1,33S,698, 4.5.20. Appl., 26.11.15, 

A VERTICAL, cylindrical reduction chamber, pro- 
vided with a beating coil, downwardly acting pro- 
|)ellor agitators carried on a vertical shaft, and a 
perfora^d coil for introducing reducing gases, com- 
municati'S with a baffle chamber where the gases and 
liquids a 10 separated and which is connected to a 
vacuum pump. — W. H. C. 

(bitahjst and process for producing the same. N. 
Sulzberger. U.S.P. 1 ,338,709, ‘ 4.5.20. Appl., 
28.5.15. 

A BORATE of a metal possessing catalytic activity is 
reduced, sufllciont of tho borate radical being 
present to servis as an effective carrier of the cata- 
lytic metal after reduction.- -W. H. C. 

Emulsification ; Method of and apparatus for . 

C. E. Norcr^iss. U.S.P. 1,. ‘1:18,996, 4.5.20. Appl., 
12.11.19. 

*Thb materials to be emulsified aro delivered to the 
^ rotor of a centrifugal machine which ie provided 
fwith an extremely narrow outlet passage, through 

I 


Hot air; Means for producing . H. A M 

Pederson. E.P. i:i6,l60, 2.12'l9. Gonv., 18.1 .19. 

liaising water or other fluids by annpressed air, 
through .speeiid reversing valve, autoinaiicalhj 
operated. E. J. H. Norman. E.P. 141,773, 
J7.12.18 and 13.5.19. 

Centrifugal apparatus with planetary movement. 
W. Maus.s. U.S.P. 1,339,272, 1.5.20. Appl., 4.9.19. 

CrystaUisation from solation; Effecting . Norsk 

Hydro- Elektrisk Kvaelslofaktieselskab. E.P. 
l;U,207, i:i.l().19. Oonv., 23.10.18. 

: See U.S.P. 1,;J29,158 of 1920; J., 1920, 392 a. 

I iicdl treatment of chemical compounds ; .Apiniratus 

for and meVunl for operation f hereof. E. X. 

Covers. U.S.P. 1,297,833, 18.3.19. Appl., 18.7.18. 

, See E.P. 129,962/18; 1920. ,391 a. 

See also pages (a) 410, lAquid-hrating furnace 
! (U.S.P. 1,335,774). 445, Boihnq indirectiy (U.S.P. 
j l,:i;i7,704). 448, Flake mafenal (E.P. 141,942). 

i 449, Crystallisation (G.P. 318,350). 456, Nickel 

j catalyst (G.P. 318,177). 461, Separating solids 

from liquids (E.P. 128,944). 

* m O 
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IIa-FUEL; GAS; MIffEBAl OILS AND 
WAXES. 

Co!/l (lust and fusuin, F. S. Sinnatt, H. Storn, 
and P. jJayloy. IJull. Laius. and C'hoshin' 
Coal Hcs. Assoo., 19 pp. 

CoAi. dnst pi'odiKX'd durin;^ normal uuilvin<i; in tlio 
pits by natiirai Irarturo ot the coal tiiay have pro- 
porLics and cumposibioii quiU' distinot I'roni tlios ■ 
ot coal dust obtained by pnlv<'risin{>; lump coal. 
Fusain (J., 1919. ‘I.i2.\) is found in naturally-iiro 
duced dusts in inucli ;j;i-eater (plant ity than in tlie 
mass of coal. It pos.s«'s.se.s little cohesive pov.er. tin' 
coal therefore fracturing most readily alonp plane;- 
in wliicli it occurs, exposin^i surfaces of ('oal covered 
’ivith a layer of fusain, wliich (juiiklv imwders on 
exposure to the air. Dust from a dust collector 
attached to a belt picking room, and of wliich 9.') 
by wei<ilit would pa.'«s tbrou};h a sieve of l-90t!i 
mesh, nas found to contain aliout 19 V of fusain. 
Fusain iji;nit('S with considerable ease at a low 
temperatur(\ and continues to smoulder at a dull 
red heat without flame or odour, and may have a 
marked intluence upon the tendency of a .scam to 
produce gob fires.- W. V. 

Suh-bi luminous coal: Lou’-temperature distillation 

of . H. K. Henson and R. F. Canfield. .). 

liid. Fug. Clu'm.. 192(.). 12, M.'l t-lC. 

Jn the distillation of sub-liituminons coal from New- 
castle, AVash., wliidi was unsuiiabh‘ for commercial 
fuel, the maximum viild of tar oils was obtained 
at 350° C. About M o , of the coal wms converted 
into crud(> oils (omposed of a mixture of tar oils 
and petrol('um-lik(' oils, whilst tlu‘ yield of parallin 
wax was about 5’3 lb. per ton of coal. The gas 
liberated up to 600° (’. was small in (piantity; it 
was relativi'ly lidi in illuminating hydrocarbons, 
but low in calorihc value. The tar wati'r yieldi'd 
an appreciable amount nf ammonia and a small 
amount of cyanich s, A temperatuia' of prommneed 
decomposition (U-tween 350° and 450° C.) wa.K ob- 
served in the destructive distillation of this coal 
corresponding to a sudden increase in the yields 
of hydrogen and inethano and of the ipiantity of 
oil di.still('d. The residue b'ft at 350° slioweil an 
iiiercuse of 22'8 in cahirifn* value a.s compared 
w ith tlie coal as mined, and of 1 1‘7 over the drv 
coal.-C. A. Al. 

ynphthfnes: Occuvtcncc o/ in iUdician crude 

oil. F. .1. Skowronski. Alctnn, 191S, 61- 67, 73 - 
79, 86- 91, 97— ia7.‘ 109— 118. Chem. Zentr., 
1919, 90, iV., 585; 1920, 91, H., 6.55. 
pETUOLKi'M from Tu.staiiowic (sp. gr. 08766 at 
2.j°/4° C.. l'3t ' distilling lielow 150° C., 2912 
below 3(K)°, and 67*9.5 , residue, hard asphalt con- 
tent soft asphalt 4*17° , wax H'37 ') wa.s 

fractionatt^, the fractions were puritieri, freed from 
unsaturated Kvdrocarhons hy treatment with cold 
fuming suljjhuric aiid, and tested for naphtlu'iics 
by heating with icMline to oxidise the naphthenes, 
and then broruinating in tlie presence of ferric 
chloride. Galician oil is midway between American 
and Russian oils in its content of naphthenes. 
There have been identilied definitely liexaiiaphtheiie 
(cyclohexane), heptanaphtlieiie (inelhyleyelo- 
hexane), ix;tonap)it)ieiu s (1.2-, 1.3- and 1.4-di- 

methylcyclohexanes), nonona))hlhene (1.2.4-tri- 

methvlcyolohexanj*). »»>d /bdecanaphthenes. and 

also nexahydro-pxylene (not hithcrlo obscrvixl in 
petroloum). The decanaphthem-s a[)pear to he 
diineth/lcthylcyclohexaneH). A. F. 1). 

]Vafer in petroleum and other nnjnnic emul.dfms; 

J)cleTmination of . F, AV. Dean and D. D. 

Stark. J. Ind. Eng. Chem., 1920, 12. 486-490. 

Distill.ation in the presence of an immiscible ^1- 
vent is the most trustwortliy method of determin- j 


ing tvafer in potrolouni or other orj^anic emulsions, 
A 500 e.c. lound-bottoined distillatiorr flask is con- 
nected to a “distilling tube receiver,” mndo by 
fusing a side tube to a tapered graduated test tube. 
This side tube passes tlirough the stopper of the 
llask, w'hilst the lower end of a reflux condenser is 
fitted into the cork of the test tube. A yommercial 
naphtha or a mixture of commereial xylene with 
‘/a'i of (ouimereinl benzene givc.s good results as 
immiscible solvent. The enndsion (100 c.c.) and 
solvmit (100 c.c.) are distilled at the rate of 2 to 4 
drops per sec., until all w’atcr in the llask, distil- 
lation tube, ami condenser has disapiMuircd (about 
I hour) and the volume of water collected in the 
graduated tube is read. For the (h'terminatiou 
of less than 0*5 of water in an emulsion 200 c.c. 
of both emulsion and soUent arc' us('d. 3'lu' method 
givc.s good results with coal-tar emulsions, using the 
xylene-lx'nzcno solvent. — C. A. Al. 

Sulphur in [petroleum] oils; N(ar mclhod of deter- 
mtntnq ~ C. F. AV'^nters. J. Ind. Fng. Chem., 
1920, 12, 482— 485. 

From O’o to I ‘5 g. of the oil is treated with 5 c.c. 
of coiiecntraied nitric acid, saturated with bromine, 
and the crucible covered with a watch glass and 
heated for about 30 mins, on a steam bath, and 
finally for 2 to 3 hours in din ct contart with the 
steam. From 10 to 12 g, of anhydrous .sodium 
carbonate is then introdueed beneath the erucibh' 
covi'i* in successive small portions, and tli(> icsiilting 
])asiy mass dried on the steam bath at 100° C., 
and ignited over a low fiaiiie. It is then digested 
with aliont 150 c.e. of wati’r, the aipieous solution 
filtered, tlie filtrate acidified with hvdrochlorii 
acid (about 2 e.e. in excess), and tin* sulphate pre- 
cipitated a.s barium sulphate. A blank test .should 
bo made with tlio reagents. For heavy and vulcan- 
isixl oils the method givt's ri'sults as accurate r. 
thos(‘ obtained with tlie liomh calorimeter.- ('.A. .Ai. 

Mineral oil refinintj; Jteeoveni of mnste acids from 

. F. A. Koik'. Petroleum, 1919, 14, 837 

847. Chem. Zentr., 1919, 90, IV., 197. 

Abovt fK) ' of the sulphuric avid in the waste ac id- 
from lubricating oil refining may bo recoveriKl in 
the form of sulphur dioxide hv heating the waste 
acid; a lower temp<'rature is ri'tpiiivd for the d» - 
<oin|»osition. h'ss pitch is foriiU'd, and the snlplim 
dioxide contains less sulphur trioxidi* when tlio 
waste acid from lubricating oil r(‘finiiig is mixed, 
before beating, with waste ac'id from iietrolvniii 
(burning) oil rofiniiig. — AV. P. S. 

Jbiraffin udj-; Neir sircafiiu/ process for A. 

S//'kelv. Petroleum, 1919, 15, 109-111. Chem. 
Zentr.. 1920, 91, JI., 23—24. 

CuuiiK melted paraffin wax is introducc'd into a 
vessel, partly immersed in water, eonstrintt'd 
with perforated walls and containing jXTforal* d 
tuks. Those parts above the waR'r-lovel are pro- 
tecU'd hy solid W'alls and tilings until the wax Ikh 
. solidificxi sufficiently not to pass through the poi- 
forations. After removal of the protective covi r- 
ings the cake may he suhjei'ted to moist or dry 
sweating, or a combination of both. Sharp fiar- 
tionation and the production of a vahnrhle prodmt 
from inferior material arc cfFccli'd.— C. A. M. 

Monfan irax; Itesinous constituents of . J 

MareURHon. Braunkohh', 1919, 17, 245- 2 h 

Chem. Zentr., 1920, 91, II., 417- 418. 

Tiik products hitherto described as inontan resin 
contain largo quantities of wax ; ejj., 100 g. ot tli" 
rosin obtained by the technical nu'thcjd of cxtrni- 
iion with toluene, when dissolved in 300 c.c. 
ether and treated with an equal volume of 96 
alcohol, gave 56 g. of precipitated wax and a 
further quantity on cooling to -20® 0. From 
mother liquor two resin fractions of 12’5 and 19 
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respectively were obtained by partial and com- ! 
pleto roinovnl of tho solvent. The second of these j 
fractions was completely soluble in 90% alcohol, i 
whilst the first was only slightly soluble even on ' 
boiling. The behaviour of the.se resins towards 
sulphuric iw.id and nitric acid was compared with 
that of lignite extracted with henzciH’. it is con- 
cluded tliat the former are inohahly tin* nunains 
of plant resins originally pri'sent in the wooil. 
Apart from quantitative dihcrimces lignite resein- 
i)les pit coal in its behaviour to sulphuric and nitric 
acids. It contains besides mineral constitmuits, 
Avaxes, plant resins, nitrogenous bases, and liumlc, 
acids, two main constituents, viz., saturated poly- 
cyclic compounds containing oxygon in “bridge 
formation ” and resembling in cliaracter the chief 
constituent of pit coal, and also more readily de- 
composable BuKstnnees Avhich can be converted into 
soluble compounds by sulphuric and nitric acids. 
The transformation of lignite into pit coal may 
consist in the decomposition of tln^ last-im ntioned 
compounds, and the conversion of the waxes ai»d 
plant resins into liydrocarbons, Avhich by polymer- 
isation and oxidation yiidd asplialt-like products. 

I. 11. L. 

Fatty acids from petrol coin. Ubbeloluh' and Kisen- 
stein. XII. 

Patknts. 

Powdered fuel: Fluitl-jire.s.'iu re aj^paratiis for hnrn- 

inij . P. A. la’onard, Af. F. Maloiu'v. and 

E. Fandrich. U.S.P. 27.9.20. Appl., 

16.8.19. 

A JKT of mixc’d fuel and air is 1)1 oa\ ii into a furnace, 
and a jet of air is dcliv<’red umhu- pri'ssure in line 
with, and unobstructed from diiect impingement 
against, the Hrst jet. A volume of air umh'r pres- 
sure is also introduced at an angle to the common 
axial line of the first tiAo jets. — A. (i. 

Coke ovens. E. Hui\«/.. F H. 120, 099. G.2.19. 
Conv., 26.1.18. 

In regenerative ovens tlie circulation of the gases 
is arrangi'd so that tlu' healing surfaces of tlie 
walls of tlie furnace an* all contirnn esly lu'ated 
by gases in active combustion. The ( ircuils of air 
and gas are arranged so as to obtain automatically 
as nnif( on Ji distribution as possible iu each of 
.the eompai tmeiits of the furnace, positive' control 
of th(^ gas and air suiiplies In'ing ]>rovidcd for. The 
recuperators are formed of specially constructed 
oarthenAvaro blacks, arraugc'd in sucli a manner 
that the air or gases to be lu'ati'd as avcH as the 
burncfl ga.si's traverse* tlu'iii alA\ays in the same 
direction and without the nece'ssitv of reve'rsal. 

—A. G. 

i (’id.e-ovfiis. G. Hiiiselinanii. G. P. 619,216, 19.10.1 7. 

In a coke-oven plant steam is led through the 
chambers in Avhicb coke formation is almost com- 
])lete, and the mixture* of steam and wate'r-g.as ob- 
tained is led without fall of teinperateire into the 
remaining elniml)er8 in A\lii(h coking is m)t so far 
advanced. Pesidual steam is converted the*rein to 
Avat('r-gas, and tho passage of the lieated gases 
over the coal during the early stages of coking 
sliortens tlie* time of tho pre)eoss and increase*s the* 
yield of by -products and cemibustibh* gas. — L. A. C. 

\Coke for use in hlast-fiirnaces : Sat urat iny ivitli 

I chloride solutions. A. Kie'del. G.P. 619,550, 4.1 .16. 
|Incani)K 8CKNT eok(3 from cokc-ovens is quenched 
i^dth chloride solutions such ns the waste liquors : 
lof tho potash and soda industries, which are em- i 
^ployed in such propoitions that the quantity of 1 
yhloiido absorbod by the coke is equivalent to its i 
^itrogen content. The nitrogen is converted to | 
-mramonium chloride during combustion of the coke, I 
_«nd is recovered as such. — L. A. C. i 


(rasification of carboniferous substances ; Process 

and apparatus for . H Straehe E P 

117,083, 22.6.18. Conv., 28.6.16. 

Gasification is elfecteil iu a jAro(lur('i- surmounted 
by a distillation cliaiuber into Avhich the fuel is 
fed int('rmittenUy from a hopiicr. Ihe pio<lueer- 
ga.s is partly burnt in tines suiToiuMliug the distil- 
lation chamber, ami the l.ot .giiscs pass on to a 
steam superheater, when* comlAustiou is completed. 
The superheated steam is suppli(‘d in part to the 
top of the producer near tlu* junctioji Avith llie dis- 
tillation chamber and tlu* r<*mai)ule” throng]] an 
inlet at the I)ottom of the producer. Allernativoly 
the Avbole of the steam ?nay be su]]plied to the top 
of tlio producer, in whicli case \vatci-gas is with- 
dr.awn tlirough an outlet at the l)ottom. The dis- 
tillation gases are AA'ithdraAvn from the to]) of the 
distillation eliamlu'r, Tlie st(*am is .'^iiperhented to 
a t(*mf)(*rature Ix'Ioav 80(F C. if :i Iiigh yield of 
ammonia is d(*sired, or above 86(7^ CV to obtain a 
high yii ld of g.as. 

6'o.s’ ])rodiicino plant. IF H. Crush. E.P. 111,771, 
17.12.18. 

L\ gas ])rodu(ei-.s wlicre ])art of tlu* .s(‘nsi))lc heat 
of the gas is u.sod for the generation of steam, to 
prevent aeA'umulation of dust on tho Avater tubes 
the gas off-take is situakd in the u])per ])art of 
the chamln'r, aiul tlie wat(*r tulx’s of the steam 
generator are incliru'd or curved inwards and up- 
wards. llatll(*s lire airang(’d so that llie producer 
gas eiiG'i-s radially at several points and changes 
its path of travel to tlie off-take. — A, G. 

Cos: Method of inanufacturimj frou} cool or 

like carbonaceous material. C. E. Holt and T. 
Walker. E.P. 141.828, 4.2.19. 

The fiiK'ly-divided coal is dri<*il by passage through 
a jacketed liopjx.'r, and sli'am is supplicsl at com- 
paratively loAV pressure, so as to IIoav gently into 
the heat zone of the rc'tort to im*ot the falling coal 
dust. — A. G. 

Cas; Method of produeintf . O, (C Bean. 

F.S.P. 1,337,637,20.4.20. Appl., 5.8.19. 
SruKiufR.ATKD sicain is passed over hot iron to 
liberate hydrogen. Oil is vaporised, tlie vaiionr is 
raised to the same temperature as tho hydrogen, 
and tlu*n add(*d to it. The mixture is passed 
through a conduit, Avhere its temperature is raised 
to the gasification point.- ,1. 11. J. 

(ioscous fud : Piocessof manufact uriny — — . .1. R. 

Rose. r.S.P. 1.339,225, 1.5.20. Appl., 25.4.18. 
1 IVDJUU'AuaoN vapours are injoeled into a space 
Ileal e<l by an ehstrie are. and are thereby dis- 
.'-o( iated into solid carbon and a gas containing a 
preponderating amount of hydrogen .—A. (T. 

(mUS; .i]>}niraius for washiny - — . T. H. Hack and 
H. F. Bough ton. E.P. 142,203, 5.2.19. 

Fuoav tubes for the washing liijuid are disposed in 
circular formation in jilan and vertical in elevation, 
and pressure tubes are so arranged that tho gas 
under pre.ssuro issuing tlu*refrum hloAvs freely over 
and across the mouths of the flow tubes. Similar 
circles of tubes are fixed at a higher elevation and 
arranged to intervene in plan. An annular spray 
o! u ashing liipiid is thus j)roduce<l. In another 
form of apparatus an iniK'r and outt'r annular 
orifice arrangeil concentrically are formed by means 
of an adjustable or fixed valve Avliieh does not eoAcr 
tho outer orifice. Gas under pressure issuiifg from 
one orifice blows fiwly across the other which 
inducts or is supplied witii liquor, and an annular 
spray is thereby productxl. — A. G. 

Tor extractor apparatus and method. J. Becker, 
Aasr. to Tlu? Koppers Co. U.S.P. 1,337,984, 
20.4.20. Appl., 2.12.18. 

Perforated baffle-plates, partially immersed in tho 
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accumulating tar, arc used to effect dopoeition of | 
the tar from the gas. The level of the tar in the | 
chamber is controlled automatically in response to | 
changes in the pressure differential of the gas flow 
through the bafllos. — A. G. 

Gas washing apparatus. J. S. Kennedy. U.S.P. 
1,339,112, 4.5.20. .Appl., 15.1.19. 

A CASING is divided into n number of separate un- 
obstructed treating clmmbers, including a washing 
chamber wlierein the ga.ses :ire cleansed and a 
chamber wherein the moi-ture is precipitated. The 
flowing gas is subdivid(>d by a liori/.ontal grating in 
the path of the gases l>etw(‘en the washing and pre- 
cipitation chambers. — G. 

lV<isA.mp and ahsorhing ifases; Apparatus for . 

W. Steinmann. G.P. 316,591, 20.8.18. 

Gas enters tlie cylin- 
drical washing eh am- 
ber (see fig.), and is 
f orced t() pas.s th rough 
the liquid in c in tin* 
direction indicated by 
tlie arrows, by means 
of a nundier of 
annular rings so 
arrangixl that tlu' 
space.s through which 
the gas le.'ives 
are narrower than 
those through which 
it enters the li(iuid. 

Any liquid suspended 
in the gas is removed 
as it passes upwards 
to the exit through 
p, /, 7 . The li<nnd 
container, r, may be 
fitted with a heating 
or cooling cr« il. 

-~L. A. C. 

Spent oride; IS’vivifipua , \V. J. l)il»din. 

E.P. 111,172, 15.3.19. 

Spknt oxido on tray.s with tine wire gauze bottoin.s 
arraiigcxl in .a chaiulmr i.s lieab-d hy a ( unauit nl' 
steam siiperheatrHl to ahoiii oDO'' ('. to r<rno\'‘ ilit* 
sulphur; tlie tray.s are tiieu transbo red to a s<coud 
chamiKT in which the iron i-. re-oxidised, amt 
organic matter and r(*.sidua! sulphur are removed 
by a current of air rcl^ulated to avoid too iiigli a 
temperatuix'. The steam jjasses into ;i <omlen.sing 
chamber in which th-e greater part of the ulpliur 
separates. — L, A. (’, 

Hgdrvcarhons aral iliici svf;sh{>i/ cs ; Pcroinposifion 

of — IP fhf lopiiil (iinlhir vapour jilmse. \\ . 

Mann, IvlV 1 IJ, 21X3, f>. 2. lit 
Poiioi'.s .sej)la are i !i trod ilci d 1 etwr en the decom- 
position chandx r and tb" (ondfii.M-r, wbereby pro- 
ducts of lower moh'cuiar weight are scpai.'ited by 
virtue of their sui)erior v. loeitv of difTusion. 

K D. 

Distillnfion of henvij h i/drorarftons of pet rotrurn, 

lignite far, and (>>/il fm ; Ifi.'ftdfnig ttoder for ■. 

li. Steinschneider. K.I'. 142. .376, 14. 8. p). 

To avoid the rapid destrm lion-of (okirig stills an 
ordinary still i.s equipped with a ,‘-eri<s of retorts 
connected with the lo\ve.-,t ))an ol ih<‘ '■td!. The 
coking* process takes place in the retorts which 
are provided with cleaning opening.^ and ea)j br* dis- 
connected independently from the .still. — A, 10. 1). 

iUacke.d oils; Hefining . K. If. Leslie and G. 

Barbro, Asars. to General Petroleum Corp. U.8.P, 
1,337,523, 20.4.20. Appl., 13.9.17. 

Thb oil w heated in the presence of a porous cata- 
lyst, then tiered, and dUtil]ed to separate any 


resinous matter produced in the preliminary 
heating. — A. E. D. 

IMineral] oil; Apparatus for refining . Process 

of and apparatus for refining liquid hydro- 
carhons. System for cracking mineral oil. 
Apparatus for cracking hydrocarhons. Appara- 
tus for refining oil. Apparatus for refining 
mineral oils. Liquid-heating furnace. F. E, 
VVtdlinan, Assr. to Kansas City Gasoline Co. 
U.S.P. (a) 1,335,767, (b) 1,335,768, (c) 1,335,769, 
(u) 1,3:15,771, (e) 1,335,772, (r) 1,335,773, <g) 
l,:f35,774, 6.4.20. Appl., (a) 15.9.15, (b) 30,12.15, 
(c) 7.10.16, (d) 15.1.17, (k) 12.5.17, (f) 21.1.18, 
(g) 9.4.18. 

(a) Oil, heated under relativfdy low pressure in a 
preheater, i.s puni})ed into a snpc'rheater and main- 
tained under pressure and at a relatively high tem- 
perature (h) Oil vapour is compressed and intro- 
duced into a retort heated to a temperature sufli- 
cient to crack ilie oil. The vapour |)r(>duecd is with- 
drawn near the bottom of the retort and passed 
ui)ward 8 through a sei)arate coil wherein different 
products are recovered hy fractional condensation, 
(r) Oil is heated in a ('racking coil jacketed with a 
lagged steam i)ii)e. Su]j('rheated steaiu i.s sinml- 
tam'ously fed into the coil in a whirling spray. 
(d) A cracking still is provided with valvu'd charg- 
ing and (liseharging port.s. An automat ie i)r<'ssur(s 
OjX'ratC'd n 4 ay valve operates Ul' discitarge valve at 
any desired prc'sstire. (k) A tubular r<‘tort has 
inlet and discharge pipes at opposite ends, the dis- 
charge pij)e bi'iuji; at the bottom of the iciort. 
('barges of oil are fed iiiterniittently into the le- 
tort, and provision is mad(^ for scouring tbo ridort 
in the intervals lM>tW 4 '('U rlischarging and charginig 
(f) a cracking coil of large diameter is provided 
Avith fetsl and discliaigi' pipes of smalk’r dianieier, 
A pt(v-ur 4 ' v;dv(‘ at tlie discharge end of the crack- 
ing coil is connected to a cooling coil of the sanm 
diameter as th<' cracking coil, and a safdy dis- 
charge v;)lv(‘ at tiu' feed cm! of the cracking coil 
connect'd to a cooling coil of tlu' sanu' diameter as 
tlie fe 4 *d pipe. ( 0 ) A liquid-lu'aling funuTce is coin- 
posid of horizontal Iay 4 'rs of parallel pipes. A 
uumlwr of cornhuslion cliamhcrs and lines ar 4 i pin- 
vided, and means for controlling them imti'pend- 
ently. An 4 ‘\<n longitudinal distribution of licat i- 
llicrchy aclii*'V 4 ‘d. — A. hi. 1). 

I] yd innulioii oils; Si/sicui for trcuH)nj . 1 \ ['i. 
Wellman and I*'. H, Sibley, .Vssrs. to i li' 
Kansas City Gasoline Go. r.vS,l\ Ldddji"', 
(3.1.2'), Appl., 19. 10. 16. 

Gil is eraeka'd in n still under a suitable presHurc. 
The ,stdl is lemtial Aviih slisiin su perheaU <l to llie 
de:,ind temperature. .\. K. 1). 

Mitfor fill!; ('mupoyoic Mclhnd of disf ill mo . 

.\. fl'a'.r.. Asm-, lo .\. F. Kav. f.S.P. I,33.-,I-.'. 
and t. 5.2(1. Appl., 19.9.19. 

.\r.( ouor.-i oNT \i MXii mat 4 'riai i.s distilii'd and ella r 
is addt'ii lo tile vapour during condensation to oh- 
tain a motor fuel containing alcoliol, lUher, ainl 
water, the amount, of water jire.sent being grialM 
than that of 4 ther. .\. F. 1>. 

Miptral ods; Siihst it ute for [jioin tar oih\ 

for ti.sc in sirihhf’s and t ransfoniiri s. Tetraliii 
G.m.b.ll. G.l*. 29!).(:!)1, 7,2.17. 

compounds, fatly acids, and unFiaUn atol 
<omja)uml.s are roinovefl from tar oils, yieldiiiL'; a 
[jroduct suitab.o for use in electric fiwitches and 
transformers, by beating tlie crude or distilled <08 
with a finely divided or r 4 ‘adiiy fusiblo metal, rm (ai 
hydride, or other metallic compound in winch the 
metal is only Inoftely combincKi with a non-acidic i' - 
sidue; the proccs.s may bo supplomentod by cata ly tic 
} hydrogenation of the oil, e.g,, by inirodiuing 
I hydrogen under pressure during tho above treat' 
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ment. Suitable metals or metal compounds are 
s^ium, potassium, copper, iron, finely divided 
nickel, calcium hydride, sodamide, calcium carbide, 
or the like, and other finely divided or porous 
materials, such as fuller’s earth, and a solvent or 
diluent may also be added. Lignite tar fuel oil can 
be purified sufficiently for lubricating machinery 
by agitation above 100” C. with metallic sodium or 
potassium. — L. A. C. 

Lubricating oils; Vroduction of from coal tar 

oils. H. Klever. G.P. (a) 301,775, 19.2.15, and 
(u) 301,777, 8.4.15. Additions to 301,774 (J., 
1020, 327 a). 

(a) The tar oils may bo heated under pre\ssure at 
temperatures up to iOO” C., or at atmospheric pres- 
sure under a reflux condenser, and prefer- 
ably in absence of air. The highly viscous oils ob- 
tained may bo used for Ihickeiiing loss viscous tar 
oils. Catalysis such as iron, copper, or oHhm- 
metallic powders, may be used. (a) liases or 
phenols or both together may bo added, or they 
may first be heated by themselves and the vis(‘ous 
products thus obtained may })e used for IhicUening 
other tar or pitch oils. Alkalis and nudal 
h.ydroxides have been successfully used as catalysts. 

-J. If. L. 

Washing cole and lihe materials; Ajrparaius for 
A. L. Jennings. E.P. 142,319, 23.5.19. 

Coke-oven ironirork. L. Wilputte. K.P. 127,551, 
7.2.19. Gonv., 27.5.18. 

See U.S.P. 1,320,132 of 1919; J., 1920, 5 a. 

Drying coal. K.P. 141,873. See T. 

Furnace, tias-prodncer. P.S.P. 1 ,337,298. See, 1. 
Nitric oxide in gas engines. G.P. 316,253. See \'ll. 


IIb. -DESTRUCTIVE DISTILLATION; 
HEATING; LIGHTING. 

Wood cluircoid ; A rfiiuition of by heat ircaf- 

nicnt. <) . Cb ]*hilip, S. Duunill, and (). Work- 
man. (Jinan. 8 (h;. Trans., I9l:i», 117, 302 -- 309. 
(07. J., 1920, 303 a.) 

The main factor in determining the degree of 
activ. 1 on, or incia'ase of ;ibsorptive [)o\ver, of 
wood ciiarcoal I'esulting frf)in prolonge<I iieating, 
is not the duraticjii of such lu'aliiig, but rallu*r tin- 
alteration of bulk density of tiie cliarcoal as a result 
of oxidation ciuring the heat Iroatmeiit hy adsorbed 
oxygen, wliieh i‘:ius<*s :ni (ipeiiing up of the <’apil- 
laries, and a large inereast' of ('lleetive surtaeo. I he 
aetivaUsl charcoal shows an increo.sed absorijtivc 
power for colouring matters ns w('ll as lor na.ses. 
Por exaniph’, a sample of Japane.so ash cliarcoal 
which only lauiiovcd D O/, of iiictliylene fdiie Iroiii 
aqueous .solution jenn)\'e<l ()D'3 J alter 49 hours’ 
iieat tr(>atmeiit at S3(r (J., considerably suriiassing 
the activity oi ordinary animal charcoal. It soonis 
im[)robaljle, llieiu'fore, tliat the activity of aninial 
charcoal (an Ini conuHtly correlated with ils 
nitrogen content, nor does the absorptive power 
depend on any spixL'ihc inorganic constituents in 
the asli. 'Die cliarcoe.l must be healed at a lempera- 
turo not low(T than 800” C. for any rapid improve- 
ment in absorptive i»ower to take place. Purtlier, 
whilst charcoals from light wood.s, such as willow 
and popl.vr, mo activati d more rapidly, they are 
ultimately surpassed in activity by charcoals de- 
rived froiii di'nser woods such as box. — G. F. M. 

nice chaff; Distillation of to obtain acetic acid 

and furfural. F. Scurti and C. E. Zay. Staz. 
Sper. Agrar. Ital., 1919, 52, 278—290, Chem. 
Zentr., 1919, 00, IV,, 1105. 

Rice chaff contained: Water, 90; fat, 0'5; crude 


I proteins, 3-5; cellulose, 42 0; ash, 180; and N-free 
I extractives. 27-()% (including 17% pentosans). To 
: obtain acetic acid and furfural simultaneously it is 
1 best to distil 1 nt. of tho cbalf with 10 pts. of 30% 

' H2SO4, and to keep the acid concentration of the 
liquid constant by adding water until 3 pts. of dis- 
: til late have been obtained. 'I'lu' concentration of 
the .acid in the di.stillation vessi*! is then raised to 
■ 50% by distilling a further 4 pts. The distillate will 
I contain the whole of the furfural formed from the 
; pentosans. An additional 3 ])ts. is then distille<l 
! to obtain the acetic acid. The first fraction is 
: neutralised with sodium carbon.ate, the furfural 
^ distilled and purified hy repeated distillation with 
: sodium chloride. The neutral solution left after tho 
; distillation and the neutralised seimnd fraction 
, cimtain sodium acetate. 1 kg. of chaff yields 40 g. 

; of furfural and 110 g. of sodium acetate. — G. A. M, 

Patents. 

Gof/f, carbonae.euHs nuiterial, oil shales, and the 
like; Distillation . earhoni.'^ai i(>n . or (lasifi cation 

of . J. E. Ghristopher. E.P. 142,163, 30.12.18. 

’ A iir.TouT or ciiamlK'r has a main (‘xtoiiial heating 
I flue and two aiixili:iry eliimibers, (lues, or regenera- 
tive sections, or two seri(*s thereof ('onnected there- 
to and controlled ]>y dampers and the like, tho 
arrangement being such tliat Iieating gas, with 
air if necessary, is admitted to tlie niain external 
llmq the products of combiislion ])ws.''ing alternately 
into one or other of tlu' ('onm'cted auxiliary 
; chambers, flues, or regenerative seefions or series 
i thereof ;K-cording to tho setting of tile dampers or 
! the like, and thus further In atiiig tlu) retort or 
chamber. — A. G. 

' Co(d; Froecss for the di-sfillatinn of -■ -. T. Liiu- 
i berg. G.P. 303,954, 15.10.16. 

I The proc(‘ss is spe<'ially adapted for the treatment 
of coals rich in waiter and hituminous matter, such 
as bituminous shale and peat, for the purpose of 
obtaining a light tar with a liigh content of 
aliphatic*hydrocarbons. Tlio materi:il is heated in 
a specially con.strncted oven at reduced prc.ssure 
and at a tempera tii re somewlmt Indow dull redness, 
and tbo prodiieLs of distillation ar<' draAvn off along 
the whole length of tile oven into a series of separate 
vessels. 3be material may bo arranged in layers 
in tbo oven and draw-off and internal beating 
devices provided Ix'tw'een llic hiy^u’s. H. V. S. 

Wood dtsf illof ion ; Froed'ss for . C. T. Clark, 

Assr. to E. 1. dll Pont de Nc'iiiours and Co. U.S.P. 
1.337,342, 20.4.20. Aiipl., 11.8.17. 

Wood, wliicli lias been eiit transversely to the grain 
int{» pUnpies the dinieusioii of which parallel to the 
grain i.s less than a dimension [lerpemlicular to tho 
grain, is lieati'd, iiilrodiiced into a retoi*t, and then 
siihioctcd to di'structivc distillation. — A. de AV. 

W'xnl being distilled; ] folder for . A. C. 

lhHlg<‘r, Assr. to K. U. Padger and Sons Co. 
U.S.P. 1 ,33><,()t)7, 4.5.20. Appl., 26. 7. 16. 

A iioi.DEii capable of introduction and withdrawal 
from the retort, has .separate eoinpartnieiil = for the 
wood to be <lislilled and spaces betwi'en the com- 
partments open above and below’ to permit of the 
escape of the iiroducU of distillation. -A. G. 

Wood.-tar aiuh pyrolignrons acid; Method of 

.yeparatini; . \V. E Glilford. U.S.P. 

1,339,022, 4.5.20. Appl., 25.6.18. 

The liquor is maintaiinsl in a heated slate and 
agitated by aeration, afterwards being allowed to 
settle into sejiarate layers. — A. G. 

I Cas mantles; Manufacture of from cellulose. 

1 Deutsche Gaagliihlicht A.-G. (Auerges.). G.P, 

I 312,577, 27.2.18. 

i CKLLUtOHB threads are converted partially into 
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hydrocollulose ; tho mantles made from those threads 
have properties similar to those of ramie and arti- 
ficial silk mantles. — W. P. S. 

CpJluJose u->osfe lyes. G.P. Soldi'll. See V. 

rhotometers. E.P. 141,825. See \X\U. 

III.-TAR AND TAR PRODUCTS. 

llViftir in petroU inn ele. Dean and Stark. See. TIa. 

Clilorohenzeites. Ihnirioa and Oonrtois. See XX. 

Ilalofjen in on/anie .'<ubslanees. Viwi Winkle and 
Smith. .sVo'XXIlI. 

Pate.vts. 

JjOirer hoilin(i Ji.ifdrocn rhon [folnene]; rroduetion of 

//'OMi- hiijher hnd'iny hydroenrhon [jyJene\. 

A. E. Houlehan, Assr. to E. 1. du Pont <le 
Nemours and (’o. U.S.P, l..W,317, 20.4.20. 
Appl., 25.5.17. 

Xylknf. is suhjt'<t<M;I to tlie action of a catalyst 
whert'hv toluene is produc^sl. Tlie tolueiU' is dis- 
tilled off under vacuum as it is formed. — A. K. 1). 

Coloutiess nn/anir compounds ; Manufoef ure of 

. South AIetro[)olitan (las Co., and 11. 

vStanier. E.P. 141,440, 18.1.19. 

J)l8COL()u.\TTON iu aroiuatic amino- or hydroxy- 
compounds, such as /i-nnplithol. iHMi/.idim', 
sulpnanilic acid, or napluhionic acid is removed by 
treatment of a solution or sosiiension with a small 
proportion of a hydrosnlphite or of a s\ilj)h(ixylate ; 
similarly discoloration may be previuited, e.<j. in 
the pr )duct obtained on heating a sulphonic acid 
witli caustic soda soluticm by the adilition of a small 
proportion of liydrosulpliite or snlpboxylate to the 
reagents. —1). F. T. 

Decahydronaphi}i(dn)e ; Vurif ration #/ — 

Tctralin Gos. G.P. 310,781, 29.9.17. 

Tkh crude prcKluct obtained by tlie inconiplote 
hydrogenation of naphthalene is treated witli licpiid 
fiulphur dioxide, whieli readily dissolves naphtha- 
lene and its lower hydio-derivativ(*s. wlmreas dwa- 
hydronaphthalene is almost insoluble in this 
solvent, 

Chlorinatcil nif roiiojdifh^Jeue^; Mauufaciure of 

. (4. Matter. (CP. 317,755. 12.2.1'^. 

Chlohinf. addition products of iia])lithahne are 
treated with nitric acid ;it low tenij)erature.‘j, and 
the ]moducts are heatf'd with w.-iter or a compound 
capabli* of combining w ith i\n ar id. Xitronaphtha- 
lene diehloride. prepiiia'd by tin’ actiou of nitric acid 
(8p. gr. 1’5) on nanhlhn!ej)<* dir hloridf, on heating 
with water or milk of lime yields l,8-<hloronitn>- 
naphthak'iu', in.p. 93' -94''' C. ; this on reductirin 
W'ith stannous (liloiide and hydrochloric acid 
forms 1.8-ch!oronai)htliylari)ine, m.p. 89"^ C, 

Naphthalene tetraehioride on tn-atnieiit with nitric 
acid (sp. gr, 1'5) yir ld.s a resinous nitro-compouiid, 
w'hich by heating with methyl ahohol and .sodium 
hydroxide, or with henzeiH', methyl alcoliol, and 
sodium carbonati! to 1 1.5(P (’.. i.s convertwl 

into 5.8-dichIoro-I-nitroriaplithaleiu*, m.p. 94*^ C. ; 
this on reduction with tin and liydrochloric acid 
form.s 5.8-<lichloro-l-naplith\ lamine. m.p. 104*^ — 
105° C.— E. A. C. 

Chlorinated derivatives of nuphthalene. of nary 

eonsisteney: Production of . Chem. Fabr. 

Griesheim-Elektron. (4.P. 319,253, 21.10,16. 

Naphthalknk is treated with chlorino at 100° — 170° 
C. in the nl>8cnce of a Imlogen carrier until the 
reaction product contains 50—57% Cl. This pro- 


: duct^ containing approximately a totra-ntomic pro- 
I portion of chlorine, po.ssesses an advantage over tho 
j more highly chlorinated derivatives in that it is . 
! non-crystalline and free from brittleness. A softer 
; w ax may be obtained by chocking the chlorination 
when the reaction product has attained a solidify- 
ing fioint of 118° — 120° 0. : for a harder product the 
i solidifying point is allowed to rise to 126° — 128° C. 
4’h<' products have sp. gr. 1‘55 — TGo. — I). F. T. 

2-.\niinoaiithra((uinone ; Process of nialnny . 

Al. Fischer, Assr. to J. R. Geigv S.A. U.S.P. 

I,:3;i8, 363-4, 27.4.20. Appl., 10.10.19. 

Sek E.P. 127,223 of 1919; .1., 1919, 529 a. 

DisiiUiiiy tar etc E.P. 142,376. Sec Ha. 
Substitute for mineral oils. G.P. 299,691. See IIa. 
Liibricafinij oils. G.P. 301,775 and 301,777. See IIa. 


IV.-COLOURING MATTERS AND DYES. 

Indujotin; Coniinvous scheme, for preparation of 
- — from phthahnude . U. Holland. Chem, 
News, 1920, 120, 208 - 209. 

Anthiiamlic acid was prepared by slowly adding 
10 c.c. of sodium hypochlorite solution (o'l '' avail- 
able chlorine) to a .solution of 1 g. of relays talli.sed 
phthalimido and 2 g. of pure sodium hydroxide in 
10 c.c. of water; after .standing fur 15 mins. O' I g. 
of sodium hisulphiO' was addc'd, the solution was 
partially neutralised with sulphuric acid, and then 
faintly acidified Avith acc'tic acid. Anlhranilic acid 
was convi'rted to o-carhoxyphenylaminoacetonitrile 
liy adding an acidihi'd solution of 1'2 g. of sodium 
cyanide and 2 c.(>. of 37 38 foi inahh'hyde to I g. 
of anthranilic acid dissolved in sulficient sodium 
liydroxiile to give a faintly alkaline solution. After 
standing for 2 hrs. the solution Avas <lilutcd with 
200 c.c, of a cold saturated solution of the nitrile, 
filteri'd, washed Avith more .saturated sohitim, and 
(Iri-'d. ;\ yield of 11 7' I ' of nitrile fruiii plitlial- 
iinidi' Avas obtained. Indigotin Avas prep.ared from 
phth.'dimiih' without isolation of intermediates by 
drying the solution ohtaiiu'd in the prejiaration of 
the nit rib' togidher with 10 g. of sodium hydroxide, 
lieating the produet eovcrid with parafhn wax in a 
nieki-l crueihle to 270° - 275° C., and suhseqiu'ntly 
eoiiverting tlu‘ sodium indoxylate in tin* melt to 
indigotin in tlie u.sual manner. Sodium phenyl- 
glyi im*-n-car!)oxylat(' Avas jirepared from phthai' 
imiilo by drying the solution of sodium antbraiiilate 
and Sfxlium .sul|)linte, adding the requisite AVcighl 
of sodium inouoebloreacetaUv, and warming to 
,30° C., keeping llie mass slightly alkaline; the 
sodium hydroxide fusion Avas then carried out as 
iKd'ore. ~-ij. A. ('. 

Anthoeyanin coloiuinij matters of the t>eei-red 
group; Oeeurrenie and reactions of - — . F. 

Kryz, Oestm-r, C’liein.-Zeit., 1920, 23, 55 — 56. 

Members of the b<M‘fc-red group of nnthocyanins 
occur in the skins of fiu hsia and cactus herries and 
in the petals of scarh’t cactus blooms. Fuchsia 
anihocyaniii gives a carmine solution in acidified 
acetone or amyl alcohol, but is insoluble in ether, 
chloroform, and carbon bisulpliide. Cactus bloom 
anthoeyanin is also insoluble in these media, but 
soluble in water, methyl, ethyl, or acidified amyl 
alcohol, ami in glycerin. The colouring matter 
from red beet is soluble in cold acetone and similar 
to the others in its behaviour towards reagents. 
Wing cactn.s blooms apparently contain two aiitho- 
cyanina, since tlie reudish-ycllow extract obtained 
with hot acetone shows slight differences from the 
foregoing compounds, whilst the aqueous solution 
of the rc.siduo exhibits close agreement. (Cf- 
J.C.S., July, 1920.)-J. K. 
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Activation of hydrogen peroxide. Curtis. SVe VII. 
Dyes in butter. Gilmour. See XIXa. 

Isocyanine dyes. Mills uikI Pope. See XXI. 
Patents. 

Disazo dyestuffs; Manufarf tire of rnordoni-dyeiiuj 
— — and their applicution in dyeing and print- 
ing. Manufacture of niono-azu dyestuffs. (). 
Irriray. From Socioty of Chomical industry in 
Basle. K.P. (a) 141,401 and (n) 141,610, 10.12.1W. 
(a) Mokdant-dyking disu/o dyc'stuiis are prepared 
by diazotisin^ the mono-a/.o dyoslulfs (le.serilH'd 
under (u) and couplinjj; with an aininonaplithol- 
.suljdionie neid, an aeetylaininonaplitholsulphonic 
acid, or a pyrazolone containing a carboxyl grj)up or 
a, carboxyl group and a hydroxyl group in the aryl 
residue. The products give, after chroming, fa.st 
yellow to r('d or grcenish-hliic tints on wool and 
similar tints wlion chrome-i)rinted on <;otion. (h) 
Yellow to orange monoazo dyes applicable in woul 
dyeing and in chrome printing on cotton are madt* 
hy coinhining diazo compounds with nu'lhyl-o.-snl- 
])hnnic acid.s of the type R.NH .CII,.8()JI, where 
it is an aromatic radical, and suhsequenily elimin- 
ating the N-inethYl-ci-sulphonic acid group. 

-A. J. 11. 

o-Hydroxyazo-dyestuffs; S\tbsiantive . E. 

Anderwert and 11. Friizsche, Assrs. to Soc. (Ihem. 
Ind. in Basle. U.S.P. l,l3acS,4l4, 27.4.20. Appl., 

11.6.19. 

Azo-dyestfffs <I^oing unmordanted cotton diias t 
tints sensitive to alkalis and acids and giving hy 
treatment with eopiiering agents on the fibre ( laret- 
red to hluo-violet tints fast to alkalis, acids, and 
light, ari' prepared hy coupling the diazo di'rivalivo 
of an o-ainiiio-hydroxvarvlsulphonamide of th'- 
formula (1)011. (2)\li,.U.8(L.NHX (where B i.s an 
aryl radical which may he furtlier substituted, and 
X is liydregon or an aryl radical) with a 2.i').7-aniino- 
naphtliolsulpbonic acid compound in wliicb a hydro- 
gen atom of the amino group is snhstitute<l liy om' of 
the groups Cv.H,-, CJl.CO- , (!, U,.(8)NHa.('l)(!0 - , 
C,J1,.(7)S(),11.(5)01I.(2)N1T.C0 , -C„ll . 

(d)80,,H.(d)()H, or (bJl,.(7)8(),H.U))OH.(2)NH 
~CO(l)--tVf,.(;i)NH-C()-(;ONH.C„U,-(l)CO-. 

L. A. C. 

Blnik [sulphur] colouring maferial: Vrepuration oi 

a . H. B. Vidal. E.P. 141,759, 10.1.17. 

A MrxTUHE of 40 kg. of 1.2.4-dinitr5phenol, 1(K) kg. 
of crystalline soiiium sulphide, 20 kg. ot commeiTial 
cresol, 25 kg. of .sulphur, and 100 1. of water is 
boiled under a reflux condenst^r for 4 — 5 iirs., and 
the colouring matter is pr<vii)itated from the pro- 
duct by air or acid. The dy«' is solunlo in sodium 
sulpliido, and dyes cotton a direct l>hick wliich does 
not bronze, lias no grayish rctle<’tion, and is fast to 
chlorine. — L. A, (\ 

Triuryhncthanr dyestuffs suitable for affcr-ch roin- 

ing ; Vroducl lon nf . Farbenfabr. vorni. F. 

Bayer und Co. C.P. 318,956, 14.10.14. 

Tue products obtained by the condensation of 
Rulphonnted dyes, derived from aromatic aldehydes 
ami hydroxycarboxylic acids, with aromatic aniu.es 
(G.P. 287,003; J., 1916, 171) give feeble, dull 
und uiKHjual shades in cotton printing, but on 
further sulphonation superior dyestuffs are pro- 
duced of much more than double the inten.sity. 

F\ T. 

Dye recovery. E. J. Wall, Assr. to Kalmus, Coin- 
stock and Wescott, Inc. U.S.P. 1,337,673, 

20.4.20. Appl., 18.5.17. 

Fibrous celluloso material is immersed in a dye 


I solution to absorb the dye, which is subsequently 
; extracted from the material bv a suitable .solvent. 

A. C. 

Ink. E.P. 141,631. See Xlll. 

V.— FIBRES; TEXTILES; CELLULOSE; 
PAPER. 

Itc.tfing of textile plants in Huh). j). Carbone 
Bull. Agric. Inteil., 1919, 10, 177- 179. (8eo J., 
1018, 27 A.) 

The retting of hemp submerged in water is effected 
by a slender bacillus, ]t. frlsinnis. 4'liis could 
never be obtained quite free from Am ylohaci er, and 
it is possible that the latter may Ik^ a sjic^caal form 
of the micro-organism. This bacillus somctime.s 
o(x;urs in chains, forms elongat<'d spores like those 
of dost ridium , and produci’S orangt'-colourcd colo- 
nies on agar must. \\’lieu grown aloiu' it is strictly 
anaerobic, bub it can also live aeiobically in 
symbiosis with other ftrgaiii.sms, not;ibly Saecharo- 
juyres cVijisoidnts. Jts retting :u;tion on textile 
plants differs from llmt of aiwobie bacteria of the 
Ji. asterojius grouj), lor it s(>parat('s the bark in 
wide .strii^s, wberea.s after the action of the latter 
• lie hark is still attached to the libics, B. fclsineus 
is foumf on unretted liemp. on the surface covering 
of retting pits, and in tlie mud of water in com- 
munication with tlu' pits. Its optimum tempera- 
turo is C. It has given good rc'sults in the 
retting of ramie‘, Fig'c/u.o, and Sansevieria, and 
also of broom, nettli', mallow, etc. A. M. 

Hast fires; lieHimj of . IV, P. Krais. Z. 

angew. Cliem., 1920, 33, 102-103. (Of. J., 1919, 
169 A, 530 a; 1920, 11 a.) 

F\thtiip:h work is described dealing with the retting 
of fibrous materials by st<K>ping in a 0*5 — 1'0% solu- 
tion of sodium bicarbonalo for 3—5 days. The 
addition of a small quantity of scxlium sulphite to 
the retting li(|Uor greatly improves the colour of tlie 
resulting fibres without much retarding the action, 
hut, apparently owing to tho formation of suljihnr 
compounds, an extremely disagreeable odour is pro- 
duced. This can lie reduced by the simultaneous 
addition of doxtroso to tho rotting liquor. Bac- 
teriological tests showed tho retting to bo largely 
dependent on the activity of Plectridia:. The fibres 
obtained on a largo scale trial of this imdhod were 
miu'h superior to those ordinarily obtained. 

- A. J. n. 

Crlltdose: Td ration of . W. Qvist. Pulp and 

Pap.u- Mag., 1920, 18, 261- 262, 285-287. 

The alk;ilinity of various s;imi)les of cellulose was 
(h-teriniiK'd using an elle r solution of ^odeosine as 
indicator. 8amples of sulpliite-ix'llulose had an 
alkaline reaction which diminished on repeated 
extraction with water to ;i neutral ojr faintly acid 
reaction. Bleached samjiles were le.ss alkaline than 
unhleaehed. vSulphite-.vlIulo.se heated at 100*^ C. 
for a long time hevame aeid, hut became alkaline 
after prolonged extraeiioii. Sulphate-cellulose and 
wood pulp reacU'd alk;dine. Eydrocelluloso and 
oxyccllulo.so had an acidic reaction wliich became 
alkaline on washing. Tho alkalinity of the samples 
! of cellulose is probably connected with the alkalinity 
of the river water with which tho samples were 
; prepared. Experiments showed that cellulose, 

1 especially oxyccllulose, could absorb both acids ana 
alkalis from solutions.— A J. 11. * 

Paper pulp from flax straw. Pulp and Paper Mag., 
1920, 18, 315—350. 

In view’ of tho demand for paper pulp, its produc- 
tion from flax straw would be profitable. The 
process of manufacture has been shown possible on 
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a semi-commercial scale. In 1919 Canada grew 
sufficient flax to produce 100,000 tons of pulp. 
Pulp from flax straw is comparable to that obtained 
from a fair grade of cotton rags. — A, J. H. 

Papej' pulp manufacture ; iferorenj of altvoli from 

‘‘ black liquor ” obtained in . 11. K. Moore. 

Paper, 1920, 25, 1157—1161, 1197—1201, 1241— 
1246. 

Tub black liquor” is treated witli salteako and 
paesod through a coil heated \v< ll above UKh’ C. and 
sprayed into a combustion chamber Avhero it is im- 
mediately vaporised. The “ bla<4v liquor ” partichNs 
are at once evapornkHi to dryness, ignited, and th«> 
alkaline products are condensed on the surface ol 
a boiler, wlnueby the heat developed is utiliscnl. 
The l‘use<l alkaline i)roduet percolat('s through the 
char on the bottom of tin* chamber, whereby the 
formation of sodium suli)hide is completi'd, and 
thence passes to a dissolving tank. 'Ihe combustion 
chamber is supplied with a blast of low-pressure air, 
but no extra fuel is needed,- A. J. Jl. 

Colloidal roain in heater siiiiui [of paper}. d. 

Traquair. PaiX'r, 1920, 20, 1S5 • 1S6. 

If rosin siiw^ and an alum solution lie mixed in tlie 
presence of a colloid, tlu' j)recipitate of ahimininm 
resinate is colloidal in cliaracter and is mucli more 
efficient for paper sizing. In practice, ok— 66 - of 
the usual amount of rosin sizing required ean bo 
saved with the production of an equally bard sized 
paper. The most suitable colloid is fi'cnlose (starch 
acetate). It is four times more efbcimit than maize 
starch, and the amount ;‘e(|uired is t)n the 

weight of dry rosin. A. .1. 11. 

Patk.nts. 

Jlemp; Manvfacf u rc of imilaiion . H. Nishi- 

mura. Assoc, of T. Honda. K.P. ldO,o!K), 11.7,19. 
Conv., 27.7.18. 

Cotton thread is <lrawn tlirougli a solution of 
Kt)nnyaku-Tiori (a paste (U- '^ize made f'V {^ri tiding 
the root of Uydrostne rivieri w itli water, which i.s 
convened into a white insoluble < ompound by (anuie 
acid), and ib.-n throiigii a I . soiution of 
tannic acid. The nap on the hbro i^ laid down and 
a heinp-like appearance is ol>L.iiiod. I>y bniliiq.- 
the treate<l thread for about 5 min*;, in a (I'd tt’7 
solution of sodium stannaie or a 1 :( .^/vlium sili- 

cate solution, a iranslucenr lustic is produced. I lu' 
treated tbroads can b.^ d.\<.d di;>Tiiy with ba.^i(• 
dyestutfs,— A. J. 11. 

Flax; V roduct ion of fibres inon - - ^\ , .1. 

Robiiihoju K.P. 1 11.9-2. 21.7.19. Con v., 23.4.19. 

In fibrous plants tlu- lifires are bound to tlie woody 
ortion by meini.s of a < utf/.^e gum, Avhile they are 
eld end lo end by a p<(lous -.'um. Ily the ft»!Iow- 
ing procedure the <'Uto>o gutn may be flisiutegraksl 
w'itliout destroying I'm.' jxat'ai.'. yum. I’lax ^traw 
is soaked in a .saturak'd -alt -olutnui at 13’ ('., 
drained, and then expo^/d i<* the actiMU ol a liot ur 
boiling liquid containing 10 20 Ih. of an almost 

completely .sa])oni(ied oil (})it 1 ! i ahiv (he jjrodiict 
obtaintxl from flax seed) per loo g.dk. of water. The 
addition of one pint of turpentine per 2 gall.s, of 
liquid is desirable. The fibres are .sia nr<‘d to the sur- 
face of a drum which revolves pertly immersed in 
tho liquid, sj) that the fibres are alternately immersed 
in the liquid and ex]»nscd to the air. 'I'he cutose 
gum is disintegrated by tins treatment, and after 
45 mins, the drum is removed and revolved in a 
washing tank, then in a slightly acid bath, and 
finally rotated in a drying chaml>er at 1 i0°~ IIKK-’ F. 
(43®— ^56^ C.). Fibres thus prepared are three- 
quarters bleached and very lustrous.— A, J. H. 


Artificial silk; Method and means for manufacture 

I of . C. L. Stulemeyer. E.P. 142,038, 6.11.19. 

In forming artificial fibres the jets through which 
tho cellulose solutions are squirted are made of 
molylKlcnum, which is not alfoctcd by acids and 
alkalis, and is cheaper and stronger than platinum. 

—A. J. H. 

Textile fibres; Production of from wood. L. 

Knge. G.P. (a) 302,424, 13.3.17, (b) 303,293 

24.6.17, (c) 304,313, 26.6.17, and (d) 304,312, 

2.9.17. 

(a) By various methods, sueli as treatment with 
alkalis and then acids, or vice versa, followed by 
digestion in a closed vessel ivith a solution of a 
neutral salt, a kind of half cellulose can be obtained 
from wood. Wooden logs and planks thus treated 
may then be inoehanically disintegrak'd in a moist 
stak‘, and furtlicr treatcil to obtain textile fibres. 
If heatixl under pri'ssiire these are especially strong 
and liglit colourcil. (b) Pieces of wood not thicker 
ffian 1 mm. can Ik* used instead of logs, and tho 
chemical treatment is omitted, (c) The treatment 
of the wood before digestion ean bo varied. Tho 
ai'id and alkali treatment may be replaced wholly 
or {lartly by treatnu'iit with hydrocarbons, such as 
benzol, petruhuim, naphtha, and gasoline, or by 
solutions of sodium sulphite, sodium (iblorido, mag- 
nesium sulpliak*, ete., whicli do not readily dissolve 
lignin. The wood may be first hi'atc'd with alkalis 
and then treated with argillaceous earth in acetic or 
sulphnrie aeid. After one or other of the various 
trt'atments aliov<' mentioned the wood may he im- 
ju’i'gnated with oils and fats or solutions of metallic 
salts etc. (n) Tho hark hast of coniferous woods can 
be treated by tlie luetliods described under (a) or (c) 
or by gentle luxating with dilute acid or alkaline 
solutions, and is dried, riioisl('ned or oih'd, ami 
then carded. Bast libros may also ho ohtainod 
from lirauehes. Tin* carding ojierntion demands 
that tho fibres Im? evenly moisteiu'd or oih'd to pre- 
vent breakage. Bast fibres are finer than those 
from tlie wood itself.— A. 4. H. 

Te.rfiJc fibres; Obtaining — — from v'oodji vciictahlc 
suhstaueeSj sueli as uefilr stalks, hari'.s^ etc. A. 
Hammer. (I.P. 312,730, 19.11.15. 

I'o reinovt' giinimy snhst.inces and separate tlio 
lihri'- fidm the wood tlu' m tth' stalks or the like are 
treated with a malt solution, then femu’iitcd, boiled 
witli alkali solution, and, finally, snliMcted to 
meehanieal trealnu'iil . W. P. S. 

Wool and arti fetal uyi'l falnirs; ProducI ion of 

durabi, . M. Br( ke. ' (I.P. 317,725, 21.12.16, 

Conv., 11.6,10. 

If in the trealnu'nl of wool th(' use of mineral acids 
and of sails ea|)ahle nt lihei’at in;.' sueli aciils is 
avoided, tlu^ re.sulting fihre.s are mueh more durable, 
compaci, and elaslie, ami tnerc r('.-is! on L to alkalis. 
The n'liioval of burs and eoar.-e plant ])artieles from 
wool should be done by nu'ciianieal means. In tho 
■subscqmnt dyeing only weak organii' aeid.s and 
their salts are used.— A. J. H. 

PitUoon-fahrics amt the like. C. Clogliorn, and Tlio 
Gavner Pneumatic Co., liUl. E.P. 142,166, 
27.11.18, 

A I'AURic impervious to gases such as hydrogen is 
composed of two sheets of faluie. The face of ono 
sheet may be bare (if it eonsliinti's the interior 
face of tlu' balloon), and the other is (oakd with 
rubber. The second sheet has one face treatid with 
.'in alcoholic solution of Turkish bird-lime (E.P. 
130,379; J., 1919, 730 a), and the other is rubber- 
coated. Tho rubber-coated face of the first sheet i.s 
plaf-od in contact with tho face of tlie second shoot 
treated with hird-limo. — A. J. H. 
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Boiling indirectly ; Method of [SnlpMte- 

cellulose tnamifacture.] R. H, Hult. U.o.i . 
1,337,704, 20.4.20. Appl., 24.10.17. 

The liquid is first heated by means of heating 
elements, such as steam coils, which are connected 
in parallel, and the heating then continued by 
means of the same or other elcmeni.s connected in 
scries. In the case of boiling the lyo in the sul- 
phite process of manufacturing cellulose the heating 
olemonts aro connected in parallel until the t/cm- 
noraturo of the li(iuid has reached 100*^—105” C., 
and then in series till the temperature reaches about 
338^ C.— B. M. V. 


AcetylcelMose and jrrocess of makmo same. W. G. 
Lindsay, Assr. to The Ctdluloid Company. U.8.B. 
1,338,661, 27.4.20. Appl., 9.4.18. 

Celmilose is impregnated with laoizf'no and alcohol 
and then acetylated with a mixture of acetic an- 
hydride and benzene. A. J- H. 

Gutta-pfreha substitute from are tyl cellulose ; Pre- 

paralion of a resistant to alcohol. 0. Skaller. 

G.P. 317,145, 13.11.18. 


If a film obtained from acetylcellulose solutions bo 
immersed f(H‘ a short time in concentrated alcoliol, 
and then dried in air, it becomes quite insensitive 
to alcohol. — A. J. H. 


fircproofiiKj coinposiiion and process of mabing the 
.same. T. B. Munroe, As.sr, to B. Q. DahlBug. 
TT.S.P. 1,338,322, 27.4.20. Appl., 28.8.19. 

Zixe eliloride is di.s.solved in excess of ammonia, 
and liie free nmiimnia is neutralised by the addition 
of a suhstance eapahli' ol tovmiug therewith a lire- 
re.sisting compound.- -A. 3. H. 

Yarns or fahries; Mrihinl t/f im pregnaling te.riile 

or paper . Di'Utsehe Pyroxitges. ni.h.ll. 

G.P. 312,680, 4.7.18. 

Tun yarn (dc. is impregnated with wood tar and 
then (liisti'd over with zinc oxid(‘; (he lattiT com- 
bines rapidly with llie tar and forms a dry, wax-liko 
mass. -W. P. S. 


Cellnhtse waste hjes; ])ri/ d's' illatiou of ronern- 

trated . \V. Seliaeht. G.P. 301,684, 27.8.10. 

Goncentuatku eellulose waste lyes are distilled in a 
> . rreiit of an inorL gas or si earn or a mixture of 
l,!fih. The residue in llie ndorl is ihen made alka- 
line and fiirtlu'r distilled. Prom 100 pts. oi eellu- 
lo^^c lye pileli (sp. gr. l o), 50 1. of an aipUHnis dis- 
tillate: eonlainiiig ammonia, alcohols, and oils was 
olitaimxl, (In tlio adiliiion oi :i;kali and lurthor 
distillation then' was obtained 2- I ^kg. of oil of 
sp, gr. 0‘930, whieli yielded about 25 ’ ol a good 
burning oil, sp. gr. 0'8(K) — (VSlo, and various pyri- 
dine bases.- - A. 3. H. 


VL~BLEACHING; DYEING; PRINTING; 
FINISHING. 


Patents. 

Steaming fabrics; Apparatus for — — J, Grassor. 

K.P. 138,637, 4.2.20. Conv., 1.2.19. 

A cliAMBEii of masonry is divided by a partition 
having an opening through which the fabric can be 
raised from the lower chamber to the upper one, 
which constitutes the real .steaming chamber. Steam 
is introduced at the top of the sti'aming chamber 
and is evenly distributed so that all the air is ex- 
pelled through the partition as the steam fills the 
chamher. The fahrie, wound on a framework, is 
introduced into the lower chamlier, and when the 
air in the lop chamber is cxp<’lled i.s raisiKl through 
the partition. After steaming, tin' material is 
lowiied and removed from the lower ihambor. The 
apparatus can lie ii.soil with adiantagc for di.s- 
chargiiig with hydrosul]diiles. — .A. 3, 11. 

Coating process. AV. Alexander. P.S.P. 1,337,380, 
20. 4.20. Appl., 20.10.15. 

A FIUUOU8 surface is coated with an adhesive solu- 
tion of a water-soluble salt of a base metal capable 
of readily forming sulphides, such salt being then 
caused to react witli a sulphur-euTitaining .snb.stance 
whi'reby a di'eoraiivo < oating is produced. 

—A. do W. 

Dyeing, u'oshing, and siniilarlt/ treating yarn in 
the fttvni of banks, skeins^ or the. like. J. 
Annicq. L.S.P. 1,337,877, 20.4.20. Appl., 2.9.19. 

Co-MruEssKD yarn is allowed to expand in and com- 
pletely fill a dyi'ing cliamhcr. A dye solution is 
forei'd through the mntc'rial, Avhieh is then washed 
and freed from liquid by applying vacuum to one 
end of the chamber. — A. J. H. 

Tc.rtiles; Dressing, print intf, and dyeing . F. 

Gunther. G.P. 318.509, 20.6.14. 

Watek-soludle phenol -formahh'hydt' condensation 
products, either alone or mixed witli eellnloso de- 
rivativi'S, such as eellulo.se. esters, iiitroeellulose, 
acctylei'ilulose, or viscose, and /nr (hiekeners, aro 
('nqiloyed as textile dressings for fixing metal 
])Owders, pigments, or dyes. The eondensation 
products are subsecjuonlly hardened by heating. 
The addition of a ei'llulose derivative inereasGR the 
('lastieity of the eomhuisalion product .- -L. A. C. 

tiyeing or otheririse ^trcaling le.ctile fabrics; Ap- 
paralns for use in processes (or — — . Farhcrci 
AVi'idmann A.-G. I'l.P. 129.975, 3.7.19. Conv,, 
IS. 7. 18. 

See U.S.P. 1,329,166 of 1920; J., 1920, 400 a. 
Disazo-dyesfuffs. F. P.141,101. SVe IV. 


Driiing varnished or gummed sheef.s of paper aiul 

the like; Machines for . K. and 11. Bush. 

K.P. 141,997, 13.8.19. 

Paper-making [machine.']. C, K. Pope, Assr. io 
Great Nortliern Paper Co. K.S.P. 1,338.094, 
27.4.20. Appl., 25.10.18. 

CeMulo.se acettPe; Manufacture of .soluiions <tf 

and of celluloiddike masses, films, and other pro- 
ducts ther u'iih. II. Dreyfus. K.P. 128,215, 
10.6.19. Conv., 4.3.14. 

See Third Addn. to K.P. 432,264 of 1911; 3., 1910, 

40. 

Gas mantles. G.P. 312.577. lln. 

Coating substances. K.P. 141,114. SVe XIII. 

Saccharifying cellulosic materials, G.P. 316,696, 
See XVIII. 


Dye rccorenj. IT.,S.P. 1,3.37,673. See W. 
Durable wool etc. fabrics. G.P, 317,725. See V. 


VII.-ACIDS: ALKALIS; SALTS; NON- 
METALLIC ELEMENTS, 

yifrie acid; IPur experiences in the manufacture 

of a)id the rcrovery of nitrous fumes. J. 

AValker. Chein. Soe. Trans., 1920, 117,382—389. 
At Il.M. Factory, (haigleith, the e^atalytic oxida- 
tion of ammonia to nit t ie oxide was ctfcx'ied by 
leading an ammonia-air mixture (containing 10-— 
12% NHj, through a glass or slag wool filter to a 
platinum gauze catalyst placed horizontally across 
an aluminium ho\. The gases emerging from 
converter were cooled and Icsl through oxidation 
and absorption towers, the Inst traces of nitric acid 
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l>oing rcmovod by wash towers fed wdth milk of lime. 
The recovery of nitric acid and nitrous gases from 
the waste acid of T.N.T. manufacture was effected 
in denitraiors of acid-resisting brick, square in 
section, and divided into six coinpartinents by finely 
perforated earthenw'are plates (malting plates). 
Steam was blown in at tlu' base and w’asto acid led 
in at th(' lop. The denitrated acid removed at the 
base was passtnl to sulphuric acid coTicentrators, 
and the gases froio the deiiitrators, after i)assing 
through cooling coils which comh'iised out a dilute 
nitric acid, wer(‘ hnl through a series of six recovery 
towers 90 cm. in diameter and 5 m. high, worketl 
on the counter-current ])riiicip!c, th(‘ nearly ex- 
hausted gas coming into contact in the last 
tower with tlu' dilute nitrie acid from the de- 
nitrator condciisj rs. 'rin‘ lu ovci v hy this syst»'m 
was more than 9.‘h of (be inorgani<- nitrogen de- 
livered to the denitraiors in the waste acid. 

-(;. F. M. 

Sodium nitrate; Detenninaf ion of nifroijen in 

bjf the modified Devordo nut hod and the use of 
the Davisson sernhtie r buU>. tb A. IJutt. J. Ind. 

Eng. Chem., 1920, 12, IF, 2— 351. 

The modified Devarda method (Allen, J., 1915, 72(0 
yields accurate and concordant rt'sults, particularly 
when the Davisson s('rul)l)cr bull) {.J., 1919, 413 a> is 
us(k 1 to prevent alkali spray passing over into the 
absorption vessed. — NV. 1*. S, 

Nitrite-^nitratei nitric oxitir ; El erf ro] i/t ic pot ent ial 

of the change . Snergg relationships of the 

most important cornjxjtnuis of nitroiirn with 
oxygen and hydrogen. H. Pick. Z. Elektro- 
chom., 1920, 26, 182—196. 

The normal potential of the change 2N()y*^N()', | 
NO is -fO'49 volt at 25^ A scries ot normal 
potentials are given for Xj, N.,(). NH^. Xdli. NO.,, 
and NA- (^7 d.CbS., duly.) 4. F. S. 

Iodide and bromide in mineral icaters and brines; 

Determination of . W. F. Haughman and 

W. W. Skinner. J. Ind. Eng. Clumi., 1920, 

12, a5S. 

A COMBIN.ATION of two methods descrilK'd previously 
by tho authors (J.. 1919, 498 a; 1920, 19a) is re- 
commended. After the iodine has Ikmui rcmovtMl 
by distillation with ferric .sulphaUu the residual 
^diition is treattxl with a slight excess of ammonia, 
boiled, the ferric hydroxide separatt'd by liltration, 
the filtrate evaporatc<l to drvnes^, and the resi<lue 
thus obtained used for the 'detc'rmination (4 th<‘ 
bromide. — W. P, 8, 

Potassium bromide: Sol ntulily of - ■ in fnomine 

water. A. F. Joseph. Cliciu. Soc. Trans., 1920, . 
117, 377— ;4S). 

The solubility of poi.assinm bromid(‘ in water is 
increascel by the addition of bromine; for moderate 
concentrations aliont 0'5 grin. -mol. additional 
bromide is dissolved for cadi grni.-inol, of bromine 
added to the water. 4'be limit of the solvent 
capacity of tlie water was not readied at bromine 
concentrations of mere than 2(H10 g, jjcr litre ef 
solution, for example witii a .selution of tin* com- 
position by weight — water 51 bromide 151 \ 
bromine 79*5 — G. F. .M. 

Potassium ferricyanide ; Elect ro1 ytic preparation i 

of . O. W. Brown, C. (). Henke, and I. L. 

Miller. J. Pbys. Cbein., 1920, 24, 2:i0- 237. 

The maximum yield obtainable in the electrolytic ; 
oxidation of potassium ferrocyanide in an undivided : 
cell was 50%. When a diaphragm was ii.sed with j 
a current of 0*90 amp. caustic potash was found in i 
both compartments of the cell and a current efii- I 
ciency of about 98% was obtained. The presence ; 
of potassium hydroxide increased the current effi- | 


j ciency and decreased the voltage slightly. All the 
! ferrocyanide decomposed was not converted into 
i ferricyanide. Electrodes of different materials gave 
j different current efficiencies, and in all cases the 
maximiiin etHcicncy was not reached until tho 
I electrolysis had been in progress for 4 hrs. The 
' following maximum current efficiencies w^'ere ob- 
' tained working with an anode 71x11.1 cm. aj'd a 
; current of 0*95 amp., copper 96^3 nickel 97*7%, 
i iilalinum 96*0%, Acheson graphite 99'7%, and load 
: covered with lend dioxide 93% . -.I. F. S. 

' VhfAf'f/ liinr and inilk of lime. B. Kosmann. Z. 

Elektrocliem., 1920, 26, 173—181. 

; The views of Kohlschultcr and Waltbor (J., 1920, 
25.0 are criticisixl. The author holds the view 
: that the slaking of lime consi.sts in a gradual step- 
I wi.se combination with water in which the following 
siibstancts are produced in order: Ca(OH).,, 
llG;i(()n)., H.CafOn),, H,Ga(()H),. H,Ca(01D,, 

I H,Ca(OH);, H.;Ca(()H)„ and H,Ca(()H),.— J. F. S. 

. Alum; Rapid estimation of aluminivvi sulphate in 
. P. W. Codwise. Paper, 1920, 26, 187—189. 

The method is based on the reaction : Al 2 (SO^),-f 
GNaOH •2Al(()H),-)-3Na3S(),. A quantity of alum 
or aluminium sulphate (‘quivalent to about 40 c.c. 
of iV/10 caustic .soda solution is dissolved in exactly 
25 c.c. of distilled water, the solution heated tx) tlie 
boil and one drop of a 1 % alcoholic solution ()f 
plumolpbthalein added. Tbret* slice ;'S,sivi' quantities 
of 10 c.c. of A%H0 caustic soda are addwl, and tho 
li<inid heali'd to boiling for exactly 1 min. after each 
addition, ami then the laustic soda is addcxl gradu- 
ally until a slight pink tinge is produced and 
persists after lioiling for I min. If the sample 
tontains fi^s-' a< id, this must be determined and 
allowed for. If the ahov«‘ pnxa'dure he followed 
(‘xa<'tly, the results agree within 01 . The metlmd 
only measure's coiohiiK'd alumina, so tliat w'ith 
ha.sic alums the results are low. Tho pie-sence of 
in)ii imimritii's (Kk'.s not affect the results. 

A. J. H. 

Radium and mcsolhorium ; Concent ration of — by 
fractional crysf all isation . J. Xierman. J. 
Pbys. (’hem., 1920. 24, 192-21HI. 

The ^Crystallisation *fact<u' (conci'iit ration ()f 
nicsothoriiim in crystals soj):>rat('d : ( uncentration 
in original cryslals) of mixtures of barium, radium, 
and incsothuiimn hromiiI('s is iiulcjMMidi'iit ol tlm 
('onceiitratioii of the hydiejhi omic acid Irom which 
crystallisation talo'S placi\ Tlie value of the cry.s- 
tallisation factor di'crensc.s with increasing per- 
centage of scj).i ration ; thus when 2 1 '3 ' of tlu‘ salt 
Cl ystallisc's the factor is 2‘4.3, and when 69 , 
crystallises 1’44. For < oncentratious of luesothoriiim 
U|) to 2 mg. per I g. of salt the ci ystallisation t actor 
remains constani. 4 lie sc'paration ol radium ami 
rncsotlioriiJin from barium can 1 m* advantageously 
carried out in either neutral or sliglitly acid solu- 
tions. — J. F. S. 

J[ ydrogrn jicnt.ridc; Activation of by light. 

H. A. (iirti.s. J. Airur. Clierii. v8oc.. 1920, 42, 
720-721. 

Soi.OTiox.s of Anilim* Green and fuchsine are not 
de<olorised by 3,' hydrogen {leroxide, nor are th(‘y 
blcaclnxl by light of short wave lengths, hut if a 
mixture o{‘ the dye solutions and 3% hydrogen 
p<iroxide is exp(Ksed to the light from a quart/i 
mercury lamp the solution is blenched rapidly. 
Bubbling oxygen through the dye solution tfiring 
illumination does not effect bleaching. — J. F. 8. 

Catalytic actions at solid surfaces. IV. Intpaction 
of carbon monoxide and steam as conditioned by 
iron oxide and hy copper. E. F. Armstrong and 
T. P. Hilditch, Proc. Hoy. Soc., 1920, a, f7, 
26.-i-273. 

At high temperatures copper influences tho reaction 
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C04-H,0;i(X),+H, much less than iron oxide, ! 
but over the range 200®“3(X)° C. copper is de- 
finitely more active than iron oxide. Copper com- 
ineuces to react with a fair velocity at 220° C., 
wluMoas iron oxide is only slightly active at 2.50°, 
and docs not reach full activity until 400° C. Small 
uuantiticH of ainiuoriium formate are produce<l 
when water-gas (ryl% C()„ 39-9% CO, and 47‘3% 
with steam in the iiresence of ammonia is passed 
ihrongh a tube at 3.50° C. {Cf. .T.C.S., ^ 

^^idphnr; Deterininaiion of rninute ifuanfiiies of 

“ oiV' in . L. Busluiell and 11. S. C'lark. 

J. Ind. Eng. Chem., 1920, 12. 485. 

About 50 g. of the pulverised .sulphur is shaken at 
intervals with 50 c.c. of petroleum spirit, and after 
some hours tl)e extract is d<H anted through a fdter 
into the tube of a Wiley continuous extractor, into 
which is introduced a clean dry coil of copp<‘r foil, 

4 in. by 15 in., rolled up so that no points of its 
surface are in contact. The residue in the flask 
aiui the filter are washed with p<'irolcuin s[)irit 
(about 175 c.(‘. in all) until tin' washings arc .suffi- 
cient to fill the Wiley tube. The extract is then 
boiled until the whole of the dissoIvc<l siil]>hur has 
In’OTi deposited as co))per sulphide upon the coil, 
aftt'r which it is fiiteiMHl and evaporated to dryiu'ss 
at a low temperature, and tlic residue of "oil” 
weighed.— C. M. 

Sorption of impourx hy chtncon]. B. Gustafson. 

Ark. Kemi, 1917, 7, No. 22, 1--17. 

Charcoal takes up water vapour and acetic acid 
vapour at low pressures (4’6 — 17*4 mm.) proportion- 
ally with the pn'ssure. lip to a pressure of 7*4 mm. 
the sorption prowss consists in the formation of a 
solid solution, and above this pressure siuiple ab- 
sorption occurs. The velocity of sorption is gn ater 
the lower the pressure. (Cf. .f.C.S., .July.) — .T. F. S. 

Alkali from " black liquor.'^ iMoore. See V. 

Alkali (unnlijiniis. Frank and A\’itlu-ow. See X. 

(^uialase. Yamasaki. tSVcXV'Ill. 

.4cefa<(’s. Curtmaii and others. See. XX. 

Calcium, strontium , and harium salts. Deniges. 
See XXI IT. 

Patents. 

Xitric and sulphuric acid; Vrocess of concentratimj 

. A. C. Bohre. F.S.P. 1;138,418, 27.4.20, 

Appl., 28.7.19. 

Hot nitrous gases arc brought in contact with nitric i 
or sulphuric acid to bo comment rated, the resulting 
vapours are comlc'nsed by contact with a cooling 
liquid, and tin* cooling liquid is then cooIchI for 
condensing furtlu'r quantities of the vapours by 
passing a gas through it. — L. A. C. 

Nitric <ieid; Manufacture of by catalyttc 

oxidation. A, JMaschke, G.P. 307,052, 10.11 .17. 
4'iiK gjises obtained by heating ammonium bisiil- 
filiatc or ammonium sulphate are mixcrl with air 
and substitiiU'd for ammonia in the catalytic pro- 
cess. The n'sulting vapours may he cooled, yielding 
a mixture of nitric and sulphuric acids suitable for 
nitration purposes, or dilute sulphuric acid and 
highly concer ^rated nitric acid may be obtained hy 
cooling in stages. — W. J. W. ♦ 

Nitrous oases; Process for rapid cooling of - 

obtained by comhustiini of nitrogen. H. Mew'cs 
G.P. 316,214, 25.4.15. Addition to 298,846. 

The elect rically-hoated gas mixture under high 
pressure, containing the nitrous gases which have 
Docn forme<i, is mixed with air at an equal or higher i 
pressure and previously cooled or liquefied, after j 
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which the mixture is allowed to pass into an expan- 
sion chamber. After absorption of the nitrons 
gases the residual mixture is rctiinu'd to the sysUmi, 

- w. y. w. 

Nitric ur.ide ; Method of o-orkn\(} i;as ciujines foi 

producing- . J. Gf>rliiig('r. (;.P. 316,2.53,6.4.19. 

A MiXTUilE of coal gas and ])ro(lucer gas is ii.sed 
as fuel. The coal gas should pi- dVi:ddy contain 
40- 50/; 11^. and have a c.doiitic value of 4000 -- 
5000 cals. j)cr cb. m.. i)ut good rc-ulis arc obtained 
so long ns the caloi iCK; \aluc thn s not fall below 
2000 <-;ds. perch, m. provi.dod ilic i liio of hydrogen 
conO'ut to caioriiic value about I') 11, per 100b 

cals. 

Sidjdiate of ammonia; Manufacture of . 8. E. 

Linder and U. J.cs.siiig. K.P. J 11,787, 18.1.19. 
C’oMMKiicuL ajnnioiiinni sulphate is treated with 
lime, iinigiu'sia, or otlicr alkaline earths or their 
earhonatos, or with soil able ammonium salts such 
us tlie sulphide, sul])hit<‘, or caihoiiate, ajiplicxl in 
tlic soli«l state or in soiiiiioii, lo ncutraJise ilie free 
acid. Tlic sulphate is treated witli cue of tlic above 
agents or with gaseous ammonia in some form 
of heated disintegrating (.hanibcr, the treated 
maO'rial forming a dry granular oi- ])ulverulent pro- 
duct. If tho treatmimi is eliVctod in a partial 
vacuum or in a current of air or other gas. tho 
pyridiiH' normally jucsent in tlie crude sulpluite is 
wholly removed and rcc o\ lahlc,— -1). F, T. 

Ammonium sulphate; Manufactni e of — — . South 
Metropolitan Gas CIo., 10. V. Evans, and H. Hol- 
lings. K.P. 141,798, 20.1.19. 

Cakino of ammonium sulphate may be avoided by 
neutralisation of the free acid ])resent in the crys- 
tals, follow(xl bv drying at an elevated temperature 
such as 8(J°— 100° C.— D. F. T. 

Sulphate of ammonia ; Manufoefu re of . South 

Metropolitan Ga.s Co., and 0. NV. Wright. E.P. 
14s799, 20.1.19. 

The free, acid in crude ammonium sulphate is 
neutralised by mixing with solid or dissolved 
ammonium sulphite or bisulphite, or by the addition 
of either of these substances to the liquor used for 
washing the ammonium sulphate crystals. Any 
small excess of sulphite finally undergoes natural 
oxidation to sulphate. — D. F. t. 

Suljdiate of ammonia; Manufacture of neutral 

South Metropolitan 'Gas Co.. P. Parrish, and 
W. A. M. Valon. E.P. 141,819, 2:3.1.19. 

For nentralising ammonium sulpliate crystals 
aqueous ammonia is prepared hy comleiising the 
vajiours of tho " fixed ammonia ” still and diluting 
the resulting solution so that its vapowr pressure at 
the teiniKwaturo of application to the crystals will 
lx* too low to entail substantial loss of ammonia 
Tlu‘ temperature of washing should he as low as 
possible, iK'cauMe both the re<Uieed temperature and 
the use of more concentrated solutions of ammonia 
tend to decrease the lo.ss of ammonium sulphatt 
during the operation. A particularly suiiablt. 
diluent for tho condens^Hl vapours is prcKluced by 
‘subjecting tbo hot waste liquor of the fixed ammonia 
still to a slightly reducixl pressure, the condensed 
liquid thus obtained containing a considernhle por- 
tion of tho ixjsidual ammonia whicli would otner- 
wise bo lost. — D. F. T. 

Aniwioiimni sulphate; Produet ion of — - from di.s- 
filiation gases by means of sodium hhnlphate. P. 
von dcr Forst. G.P. 298,042, 8.3.16. 

A SATURATED or nearly saturated hot solution of 
sodium bisulphato is neutralised with the ainnionia- 
cal gases so that Glaulwr’s salt separates. By 
evaporation and crystallisation of the remaining 
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solution ammonium sulphate is obtained, or tho 
solution may be added to tho sulphuric acid red to 
a saturator of tho usual type. E. H. R. 

Ammonium sulphate; lieacfioti tower for conversion | 

of ammonium carbonate into 

calcium sulphate. C. Otto und Co. G.P. 291),02l, 
18.2.16. 

Ln the uiauui'acturo of aminoiiium .sulphate by tre it- 
ineut of arniuouium carbonate witli plasku* ot 1 aus 
pa.ste, .sodium cliloride may be addi d to inerojuse ILo 
solubility of the calcium sulphate. 1 bo paste is o\ 
such a concentration as to retain 
of the ammonium sulphate produced. By . 

steam with the ammonia aiid (‘arbon ! 

a suitable temperature i.s maintained, and the , 
liquors will Ix' free from ammonia, llie eonvorsiou : 
may be carried out in a reaction-tower coninrisin- 
a top section with inlet for the plaster of Pans , 
paste and exit for jj;ases, and a bottom section with | 
Lam inlet and run-off for the paste. Iho tower 
is packed with a number of ring.s, each of winch 
forms a reeeptaclo in which tho reacting liquids can 
remain sufficiently long to ensure complete conver- 
sion, an additional, smaller cup in the ring .serving 
for the intriKluction of steam into the liquid^ 
Scrapers, connected to a central shaft, operate in 
tho cups and receptacles.— W. J. vV. 

Ammonia; Process of manufactmino - from 
crude calcium cyanamidc. C. Otto und Co. U.l . 
303,842, 28.3.16. 

By th« use of tho rcaction-touer dcscribca m 0.1 ■ 
299 621 (preceding abstract), the tonnaiion of linu 
cruks is prc.'vonted. The ring receptacles are ot 
eucii dimensions as to admit of the ealcium c>.i 
amide mud remaining in the ^ower ahimt lour times 
as long as in other processes.- -W- J - W . 

Ammonium chloride; Manufacture of — 
ammonia and alkali or 

Salzwerke Heilbrorm, A.-O. 0.1 . dU0,d->b o.lO.lO. 
Chlouides arc melted, or heated above 150^ 
treats with ammonia or ammniiiacal ga.ses in ptip 
ence of sU'ani. Treatment with steam may pretvdc 
the interaction with ammonia. Carbon dmxnh r ,i> 
be introduced into the proce.ss, and substaneis such 
as iron oxide, clay, etc. may he added to acceh-rate 
the reaction. Bv conducting the conversion in a 
reducing atmosphere side-rcactions such as com- 
bustion of the ammonia, are avoided. >V. d. >> - 

Ualo'jen compounds of silicon, boron or 
Production ot Hutd 

Houston Co. From General Rlectnc Co. h.l . 
141,908,23.4.19. 

Ths formation of undc.sir.-iblc solid by-prorlucts on 
account of undue liberation of heat during the 

interaction of chlorine or bromine and a. iwn, 

boron, or titc.nium or suitable derivatives of the.se 
guch as their carbides, is obviatwl by 
water around the reaction ebamber w) as to main- 
tain the temperature below the point at whiiR .such 
by-products aro liable to be produced. If. r. 

Barium carbonaU; Mom, fo, lure of 

divided . H.Langwell. E.I . 1 11 ,920, lU.o l J. 

Finiily sub-divided barium c.arbonate is obtained by 
heating tho natural or artificial material with 
^ium chloride; the fused salt d.s.solvcs approxi- 
mately twice its weight of the carbonat^ and im- 
purities separate as a sediment or scum Tlie molten 
ma,s.s i.s then treated with water and the barium 
carbonate collected. — D. F. T. 

Caustic soda; Apparatus for the manufacture of 

^UhUched^^ or Hake or other matter reay red 

to be obtained in a state of division from afu^^d 
or molten mass. 1 Minton, nnd Iho T.n.ted 
Alkali Co., Ltd. E.P. 141,942, ^.09. 

MotTEN material such as eodium bydroiido or tho 


like is fed into a rotating, circular, open pan, water- 
cooled from underneath. A stationary scraper is 
fixed along a radius of the pan, and a ribbed or 
toothed roller rotates above the scraper so that the 
material separated from the pan by the scraper is 
broken up into flakes. A rotating brush sweeps the 
flaked material up an inclined plane, also radialij 
disiHiscd, on to a trough, whence it is removed by 
an endle.s.s chain conveyor.— L. A. C. 

Tin' Methods and apparatus for the oxidation of 
— and the production of tin oxide, and for the 
treatment of zinc and ziuc-containini) materials 
for the production of zinc oxide. U. Macon ochie 
and D. do Ros. E.P. 142,157, :}0.1().18. 

As an improvement in the processe.s described in 

E P 118,664 and 118,665 (J., 1918, 622 a), tin (or 

ziiic) is preheated to about fK)()^ C. 

and the temperature is then allowed to rise to loOO 

l7()f)o c. by the application of a high-prpsnre air- 

blast (i.e., a^iout 4—5 lb. per sq. in.) with the pro- 
duction of tin (or zinc) oxide, winch is removed. 
Completion of the oxidation is otfeeted by 
of a low-pressure Mast {i.e., about 0 lo- 0 o 
sq. ill.), and the temperature may ho maintained 
by the addition of the necessary amount of oil to 
the Mast. Different types of furnace suitable for 
the proces.s are doscrihtHl. — L. A. C. 

Alkali chromates; rrocess for isolating or purifying 
. — »Soc. Ind. des Prod. Cbini. E.P. 138,111, 

25.1.18. Conv., 2.8.17. 

A coNCKNTP.ATKT) solutioii of crudo alkali chromates 
eontaining only a .small perecntagi^ of alkali 
hydroxides is treated with carbon dioxide whereby 
silicates and alumi nates are converted to silic'u and 
alumina, and alkali hydroxides tu hicarhonates ; the 
‘solution is then fillen'd and evaporati'd to crystal- 
iisi* pure alkali chromates. The dry crude chromates 
may lie treated with carbon dioxide, and the pro- 
duct extracted with a little water. — L. A. C. 

rA//,fr//l manqanafrs; Process of maknig . 

11 McCormack. Assr. to Research Laboratory of 
Chicago. C.S.P. 1 239, 20.4.20. .-\ppl., 6. 1 .19. 

A MixTi UK of manganese dioxide and an aqueous 
klntifm of an alkali hydroxide is evaporatixl to dry- 
ness niid lu'ated to complete the reaction; the pro- 
duct isextracti'd wiib water, and, after separation 
! of insolnl)!.* matter, the clear solution is cooled to 
crysiallisi' the inanganate. — L. A. C. 

[Mkali\ matiiianafr.s; Process of making . C. 

F. Vanderkle<Hl, Assr. to Hercules Powder Ce. 
V'.vS.P. 1,339,242, 4.5. 20. Appl., 21.11.18. 
^fANOANrsF. dioxide and .sodium peroxide arc fu-cd 
together to form sodium mangnnate. — L. A, C. 

potassium salts; liecovery of . P. 

A.ssr. to California Alkali Co. 11.8. P. 1,338,231 
ami l,33H,2;r>, 27.4.20. Appl., 11.2.18. 
CoAiMEUCiALi.v puTO potaHsiuiii salts, e.g., tlu' 
chlorate, may Iki obtaiiu'd from natural brines con- 
taining potas.>ium .salts associated with borax bv 
the addition of a soluble salt of which the acid 
radical forms an insoluble potassium salt, e.g., a 
chlornfe, and removing tho insoluble potassium salt 
from the solution. — -J. 11. 3- 

; Potash salts: Process for increasing the 

content of crude . 3. Kiermayej, and Han- 

iiovcrsche Kaliworke A.-U. G.P. 317,/7l,2l .11.1) 
Aftfji melting Jhd removing tho impurities, the 
potasli salts are treated with re<luenig agents bv 
whidi means the magnesium sulphate is convcrte< 
into magnesia and sulphur comnounds. Cok<‘ uiul 
cdiareonl are suitaMo agents; coal gives unstable by- 
products. By this treatment the potash content of 
a mineral of the comjiosition K^, 8‘5% ; kieserite^. 
i 2.5 / ; NaCl, 50'^ ; and clay ©tc., 6'5%, was increaeed 
' to 12;' K.d-W, . 1 . W. 
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Crystallisation of solutions, especially of potassium 

salts; Frocess for . G. Sauerbrey. G.P. 

318,350, 30.10.18. 

The solution to be crystallistMl is conveyed by a 
pipe to the centre of a fiat plate, which may have 
a rim. and which revolves round a vertical axis. 
The plate may bo revolved continuously or inter- 
mittently to enable the crystals to bo removed, and 
its speed may be controlled. — W. J. W. 

Jtadium; Producinfj compounds of •. H. 0. 

Hedstreim. U.S.P. 1,338,831, 4.5.20. Appl., 
31.10.19. 

Radium is extracted from minerals etc. by treat- 
ment with liquid sulphur dioxide containing sul- 
phur trioxide. (07. E.P. 136,708 of 1919; J., 1920, 
156 a.)— W. E. F. P. 

Alkali nitrates; Manufaclure of from mix- 

tures of nitric arid and water, and alkali sid- 
pkales. E. Rcinau. G.P. (a) 299,001, 1.2.16; 
(b) 299,002, 25.3.16; (c) 299,003, 23.6.16; (d) 
299,006, 25.3.16; and (e) 299,007, 17.2.16. 

(a) The materials aro caused to react, under influ- 
«: enc(‘ of heat, in such proportions as to convert the 
sulphate into bisulpliato. The mixture is then 
cooled if necessary, and the solid portion con.sisting 
chictiy of alkali nitrate is separated from the liquid 
mixture of water, alkali nitrate, sulphate, bisul- 
phato, and free acid. The solid portion may be 
mixcHl with a fresh quantity of nitric acid and 
water. Instead of nitric acid an<l water a mixture 
of w'ater and. two or more of the following com- 
ponents may bo employed; — alkali nitra^, sul- 
jihate, bisulphate, nitric acid, and sulphuric acid. 
'I’lie cooling of the reaction mixture, during separa- 
tion of the solid portions, may laj intermittent. 
50% of the combined nitric acid may bo recovered 
as 92 — 95% alkali nitrale under sititahle conditions 
of tempc'ratnre and concentration, (u) Mixtures of 
variousalkali sulnhates, with or without hydroxides, 
may he used, (c) The process, or certain phases of 
it, may bo f arrie(l out under other than atmospheric 
j)ressijie, loss of nitric acid on evaporation being 
thus avoided, (d) Alkali magnesium sulphates, or 
mixhii;‘s of alkali and magnesium sulphates, or 
liy<lroxides, may Iw employed, (v) The liquid por- 
tions consisting of mother liquor and wa.sh-w'aters 
may he freed from uncombiiied nitric acid by dis- 
til; tion, and tile condensed acid mixed with fresh 
Tiitii' acid and used again. The residue after dis- 
tillniion consisting of alkali sulphate and bisul- 
phate is also available for the process. — W. J. W, 

Alkali nitrates and hydrochloric acid; Manufacture 
of — — from mixtures of nitric acid and. wafer, 
and alkali chlorides. E. Rcinau. G.P. (a) 299,004, 
17.2.16, and in) 299, (K)5, 25.3.16. Addns. to 
299,001 (preceding). 

(a) By the interaction of nitric acid, water, and 
alkali sulphate, alkali bisulphate is obtained, which 
is tlu'n caused to react with alkali chloride, with or 
w'ithout addition of alkali sulphate, to form hydro- 
chloric acid. 3'he alkali sulphaU^ required for the 
process i.s prepare<l hy treatment of an alkali com- 
pound with alkali bisulphate, polysiilphate, or free 
sulphuric acid, or another sulphate, (n) Mixtures 
of alkali sulphates with or without alk.ali chlorides, 
and with or without hydroxides, may be employed. 

— W. J. w. 

Alkidi nitrates and ammonium sulphate; Manufac- 
ture of — - from mixtures of nitric acid and 

wafer, tdknJi sulphate, and ammonia. E. Rcinau. 
G.P. 305,062. 1.4. 17. Addn. to 299,001 (pre- 

ceding). 

In the first stage, by the action of water and nitric 
acid on alkali sulphate, part of the alkali is sepnr- 
nW as alkali nitrate, while the combined sulphuric 
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i acid and acid alkali sulphate remain. In the second 
! stage tbo acid alkali sulphate is treated with water 
' and gaseous ammonia, causing separation of alkali 
nitrate and solution of alkali-ammonium sulphate, 

■ from which a high percentage of ammonium sul- 
I phate may he recovered. The alkali sulphate re- 
I covered in this second stage is available for use 
in the first stage. — W. J. W. 

i Liquors containing calcium sulphate.; Treatment of 

. G. Sauerbrey. G.P. 318,310, 15.4.19. 

Tue liquors are treated with magnesium chloride, 

; the precipitated chlorides of potassium and sodium 
; being rcniovt^d, and the liquors then evaporated by 
the r.etiou of furnace gases. A further quantity of 
j salts may ho .separated by cooling the solution before 
; evaporation. — W. J. W. 

^ Argon; Frodueiinn of , G. A. Percival, and The 

Fxlison vSwan Electric Co., Ltd. E.P. 141,783, 
9.1.19. 

Aroon is separated from air by circulating the air 
through a heated tube fitted with a worm conveyor, 
by means of which an absorl^ent for oxygen and 
nitrogen, e.g., calcium, is passed through the tube 
in a direction oppo.site to that of the air. Air- 
tight charging and discharging devices, consisting 
of chambers wilh double doors, are attached to the 
i ends of the tubes, and an “ orncter ” for collecting 
the argon is provided in the air-circulating system. 

-L. A. C. 

Air; Method of and apparatus for fractionating 

. The British Thomson-llouston Co., Ltd, 

From General Electric Co. E.P. 141,864, 14,3.19. 
Oxygen, nitrogen, and an argon concentrate aro 
obtained from liquid air by fractionation in a recti- 
fying column having an inlet for liquid air and an 
outlet for distillate near the top, and means for 
collecting liquid gas (largely oxygen) at the bottom. 
The distillate withdrawn from the upper part of 
this column is liqiu'fied and subsequently treated in 
a second column to produce gaseous nitrogen and a 
liquid consisting largely of oxygon an<l argon. 

-W. E. F. P. 

O.cugen concentrator. G. McKcralKUi. U.S.P. 

1.339.211. 1.5.20. Appl., 27.1.20. 

A CIRCULAR (disc'shafied) vessel, mount<>d to rotate 
about a horizontal axis, has on one side an air inlet 
around the axis and. on the opposite side, an outlet 
situated hetwoen the axis and the iioriphery and 
eoncenlrif; with the latter. A second outlet is dis- 
piwed around the extreiuc periphery of the vessel. 

— W. E. F. P. 

Chlorine, liquefaction ; Process of . C. T. 

Henderson, Assr. to Niagara Smelting Corp. 
U.S.P. 1,338,654, 27.4.20. Appl., 10.2.17. 
Chlorine is dissolved in carbon tetracjiloride and 
then expelled from the solution into a condenser, 
the gas being liquefied bv the pressure thus pro- 
duced.— W. E. F. P. 

Hydrogen or nitrogen; [Catalytic] production of 

. F. Lang. G.P. 307,651, 2-1.9.16. 

A CONTACT chamber for catalytic production of 
hydrogen or nitrogen by the alternaL passage of 
Hteam or air and reducing gases over a contact sub- 
.^Lance comprises a cylindrical outer shell with 
permeable walls and gas and steam distributing 
compartments, r.nd an inner ponnoablo w'oll form- 
ing a tubular distributing chamber for the steam 
and gaso.s. The contact chamber may have internal 
projecting pieces and partitions. may bo 

divided into upper aud lower compartments, com- 
municating by means of tulH\s, and connected to 
common inlets and txits. Low' yields in the pro- 
i cesR aro ascriluM to the influence of reverse re- 
j actions, which increase in proportion to the height 
of the contact chamber. — ^W. J. W. 
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Nitric acid and tetroxide of nitrogen; Production 

of pure concpntroted , Norsk Hydro- 

Elektrisk Kva(‘lsiofaktiosolskab. K.P. 124; 191, 
4.2.19. Coiiv., i:k;i.i8. 


i Plastic compositions. L. Delogliac. E.P. 141,987, 
! 29.7.19. 

' A MixTriiK of 25 parts of fibres of wood, paper, 
rags, or tlui like, and 175 parts of plaster is 
kneaded, heated to 50° — 80° C., incorporated with 
a mixture of a solution of 45 parts of gehitiu (glue) 


Sek U.S.P. 1.321.255 of 1919; J., 1920, IOSa. 

Nitric acid; Manufacture of concrutraied . 

K. llergve and O. Jeu.s<'n, A.ssrs. to Norsk llydro- 
Eloktrisk Kvaelstofakticselskab. IkS.P. 1,. 338,417. 

27.4.20. Appl., 30.9.18. 

Ske E.P. 120,378 of 1918; J., 1919, 8I7 a. 

Alhali cli romaf cs : Pi occss for isolatinij jiurifyina 

. Soe. lud. de Protl. (’him. IvP. 119,617, 

25.1.18. C'ouv., 2.8.17. 

See C.S.P. 1.321.32>^ of 1919; J., 192: >. 190 

'Tlioriiini ; Srpai'fdinti - from otln r turr ca>fhs 
and vwnufafi\irr of thorium vdriilc and other 
thorium suits. J. V. Clarke. U.S.P. 1,33 j,4(''2. 

30.3.20. Appl., 28.9.18. 

See E.P. 120,718 of 1917; J., 1919, 71 a. 

Nitrogen compounds; Method of inanufactui ing 
— - — from rarhidfs. (). E. S. Carkson, Assr^ t<' 
Aktiebolaget Nitrogeiiium. U.S.P. 1,3.37,750, 

20.4.20. Appl., 29.7.16. 

See E.P. 123.79(i of 1918; J., 1919, 2.53 a. 

iimmunium pn chloral r; Mrihod of manufacl n ri raj 

. 0. B. Carlson, Assr, to Aktiebolaget Carlir. 

U.S.P. 1,338.357, 27.4.20. Ai-pl., 25.9.17. 

See E.P. 110,511 of 1917; J., 1918, 301 a. 

Titanium compounds; J^reparation of . H. 

Wriftlev and H, Speneo, Assrs. to P. Sperue and 
Sons. ‘US.P. 1,338.173, 27.4.20. Appl., 4.2.19. 

See E.P. 133,:k’lC of 1917; J., 1919, 901 a. 

Drying limestone. E.P. 141,873. Sec I. 

Spent oxide. E.P. 141,172. See IIa. 

ChUuiclay. E.P. 142,161. Srr Vlfl 
Detergent, G.P. 318,151. SVe Nil, 

Ferric oxide. U.S.P. 1,337,402. Sec MU 


VHL-dLASS; CERAMICS. 

Pa TEXTS . 

Glass; Manufacture of - — . E. H. Langwell. 
E.P. 142,365, 9.7.19. 

An outlet for molten glas^ in a glass furnace is 
providc-d vvith wvoral nozzles made of sUad and 
lined with refractory material, ami is rotated so 
that each nozzle js used in turn. After a nozzle 
has been usixi it is lu aied and all adherent glas.s is 
reniOFed, .so as to avoid the prmJnetion of d(de< t.s 
or marks in the glass. A. B. S. 

Plastic masses and nun indusfrud products ohiained. 

therefrom; Manufacture of . L. Gauthier. 

E.P. 128,905, 15 5.19. Conv., 22.6.18. 

A PLASTIC mass is mad(! by incorporating 70 ' 

of talc, w'ith or without the addition of 2 of zinc 
white, in 30 — 10% of gelatin wliich has previonsly 
been allo^vod to swell in water and then meltml, 
the mixture being stirred until it thickens. The 
paste is aiade into cake.s and stored in a damj) 
cloth. It may be moulded under pressure, and 
after drying in air for 8 — 10 days may l>c treated 
with formaldehyde and varnished or soaked in 
water-glass. The product may he used as a sub- 
stitute for i>orcclain in the manufacture of ekx trical 
insulators ct< 5 , — A. B. S. 


fontainiug 10 parts of tin dioxide and 110 pints of 
wati'r at the same tempera tore, and the mixture 
kneaded ami heated with 35 parts of a 14%, aijueous 
solution of formalin or sodium l)iehromnt(‘. 

- A. B. S. 

Ihuch kilns. A. Sharratt. E.P. 142,237, 4.3.10. 

In a continuous kiln or scries of intermittent kilns, 
instead of the usual metal or paper dampers closing 
the trace holes or passaui's between I’ach chamber, 
a wall ol' coke is used which llliors tlu^ gases and so 
prevents iliem ilamaging the goods. ^Vll<'n tin* 
firing has proceeded suHieienlly, the coke is ignited 
and eveutnally huriLS away. — A. B. S. 

China clay; Drying . J. Adair. E.P. 142,161, 

16.12.18 and 8.1.19. 

China (4ay slurry is dischargixl through the sloping 
bottom of the settling tanks into a belt elevator and 
tlienee on to I’lxi'd aluminiiiin trays, the bottoms of 
which may Ih' eitln'r Hat or corrugated. The trays 
are in two series, tlu' upiier ones being fixed and the 
lowei {.lies mounteil on wheiHs so that lliey may be 
run into a rectangular drying chambi'r heat<?d In- 
gas burners or c4cctri(“ radiators arranged in 
parallel lines and mounted to move reciprocally and 
so ensure uniform beating. The dried clay is dis- 
charged by releasing the hinged sides of the trays 
and tilling the latter. — A. B. vS. 

Clay ware ; Method and apparatus [Cinm’l kiln'] for 
burning ■ — ~. C. B. Harrop. U.8.P. 1,338,771, 

4.5.20.' Appl., 13.6.19. 

The ware is burned in a tunnel kiln havmg 
“ staggered ” chuirance spaces in its walls, these 
.spaces increasing towards the bottom of the sotting 
of wan*. The nppiT portion of the .setting of ware 
is placed in such a manner that the ga.scs will pas.s 
downwards through the setting to the lower parts 
of tin* clearance spaces. — A. B. S. 

Abrasive strurture.s; Method of making . C. AV. 

Thoma.s. U.S.P. 1,338,598, 27.4.20. Appl.. 24.7.16. 
Ahuasive grains are mixed with a temporary binder 
and a permanent binder composed of pn'-shrunk 
vitreous material. The mixture is moulded and 
th(*n finil at n teinfMirature sufficiently high to fiis*- 
the vitreous hinder. — A. B. S. 

Aluminous [abrasive] composition and method of 
making the same. (). Hutdi ins, Assr. to Tlu* 
Carborundum Co. U.S.P. 1,339,344, 4.5.20. 
Appl., 18.9.19. 

An aluminous abrasive i.s made by fusing in ;ui 
elei trie furnace a mixture of an aluminous mat(‘ri;il 
and a strontium (ompoimd which yield.s strontium 
oxide. — A. B. S. 

Graphite nrtirhs and method of making the same. 
R. C. Liribarger, Assr. to The (hirborundum (o 
U.R.P. 1,339,266, 4.4.20. Appl., 13.12.18. 

The articles are made of particles of graphite coated 
with a thin film whidi prevents oxidation. 

--A. B. R. 

(flaH.s tubes; Manufacture of reinforced . K. 

Kiippers. E.P. 134,8-11, 4.11.19. Conv., 13.1M6 

Solid [refrarfory] bodies from nitrides: Process ol 

making . E. PodszuH, Assr. to Tne Chemi- '• 

Foundation, Inc. U.R.P. 1,337,264, 20.4.2". 
Appl., 21.10.14. Renewed 26.6.19. 

See o p. 282,748 of 1913; J., 1015, 717. 
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Motddina iemusolid substances Tclay, graphite ^ 
eie i B. J. Allen. U.S.P. 1,^7, 811, 20.4.20. 
Appl., 14.8.17. 

See E.P. 111,762 and 111,775 of 1917 ; J., 1918, 58 a. 


IX.-BU1LDING MATERIALS. 

Cement raw materials ; Iteactions of - duriroi 
heating. R. Nackon. Zciiient, 1920, 9, 61 Gil, 
74-75, 85-89. Olioin. Zeiitr., 1920, 91, 11., .594, 

On heating Riidersdorf raw materials, a Rtroiigly 
exothermic reaction occurs between 1200° and 
1300° C., followed by an ondotliermic i-eactioa 
accompanied by sintering. With chemically pure 
materials (free from MgO, SO,, etc.) the exothermic- 
effect is most strongly marked at 1350° C. 

— W. J. W. 


data from the use of which accurate valuations of 
ores etc. can be made. The type of pig the ore 
is best adapted to make must be determined and 
this grade adopted ns the basis of valuation. Four 
examples are given of standard types and grades of 
pig, with the corresponding basicity of the slag. 
Oreis gliould bo compared on the same basicity of 
slag. Methods are dc-scribed for cahiihiiing the 
(piantities of ore, limestone, eok<>, etc., required 
and slag produced pen* ton of nig. 3’lie re<iuire- 
ments of each constituent are ealculat<‘(l by prepar- 
ing a balanco sheet of it and the respci live coke 
multiples obtained. The calculations ai<‘ made first 
under ideal conditions and tlien con (•< tioiM deter- 
mined from practical considerations. Startling 
differences are noticeable in the- value of various 
ores generally regarded as substantially e(pial, and 
examples are given showing that iron content is 
often little guide to value. — T. 11. Bu. 


Patents. 

Wood; process and apparatus for rendering i 

irnpermeahle ^md recovering liquids contained ' 
therein. C. Roy. E. 1M30, 981, 29.7.19. Conv., ' 
3.8.18. 

Logs of wood arc made impermeable by attaching 
to them a head and injecting water at a suitable 
temperatnie followed by an aqucxMis solution f 
casein and ammonia containing lime .so as to replace 
tho sop. The logs are then cut into planks and 
dried in a hot chamlwu’ so as to precipitate the 
c.isoin. Tlje treated timber is resistant to the ' 
action of heat, moisture, and light; it does not ; 
warp and may be easily glued. — A. B. S. 

[IVafcrproo/] construction materials; rroeess of 

maicing . R. P. Perry, Assr. to Tho Barrett 

Co. U.S.P. 1,338,037, 27.4.20. Appl., 8.12.17. 
Renewed 27.8.19. 

A w.ATEiiy pulp of fibrous material is mixed with a ; 
largo quantity of comminuted fusible waterproof- ! 
ing' material, and the mixture is formed into a layer 
and heated sufficiently to soften the waterproofing ; 
material without evaporating the water. — A. B. S. ; 

Bituminous concrete pavements and processes for 
making same. G. A. Henderson. E.P. 141,769, 

21. 11. is. 

Cement; Apparat)is for mannfaiturin(f - — -. 
n. L. Boillot and ,1. Daudignac. E.P. 141,142, 

1 1.1.19. 

8ee t .S.P. 1,332,422 of 1920; .T., 1920, 337 a. 

Cement; Method of 7n(inuf<tc{ uring simuUnneoushj 

hydraulic and alkali from alkaliferous 

mineral substances ami lime. E. W. Jungner, 
U.S.P. 1,338,021, 27.4.20. Appl., 31.7.18. 

See E.P. 117,400 of 1918; .1., 1919, 255 a. 


lion oie; C f liisoCuni nf fiianifrnnis — in New 
Zealand. J. A. Heskett. Iron and Steel fnst., 
May, 1920. [Advance jiroof.J 14 pages. 

The tit.'iniforous iron sands of New Zealand are 
low in ferric oxide, and rcrpiire a greater per- 
centage of direct reduction by carlxm than more 
easily reduced oreis. In experimcnt.al trials, 
using a liot blast, a briquetUid 8! I ironsand-coal 
mixture was cmploye<l. The slags were fluid, but 
obstructions consisting of a solid mixture of c^ko 
and ferro-titanium with entrapped cinder pre- 
vented tapping. By tapi)ing at short intervals the 
front of the hearth was kept clear, but the bade 
side of the hearth became built up. Probably if 
the high-titanium ores contained sufficient 
gangue to make a self-fluxing burden, hearth 
troubles would bo eliminated. A satisfactory 
method would be to mix titaniferous and non- 
titaniferoiis ores in proportions adapted to absorb 
tho precipitated titanium-bearing alloy. Pig iron 
produced from titaniferous ores has a tendency to 
chill in ordinary sand castings, but is exceptionally 
strong and tough. Tho castings have a wonderful 
finish, bet the iron is bettor adapted to st(^‘l pro- 
duction than to ordinary foundrv work. 

^ -T. H. Bu. 

Grey east iion of different grades; Strains in 

. 0. Banse. Stahl u. Eisen, 1919, 39, 

313-316, 436-141, .596-600. 

The effect of tlie grade of the iron and the moisture 
content of tho mould on tho appearanco of strains 
in .squaro or round frames of grey cast iron with 
thin crossbars was determined. The strains pro- 
duced diminish as tlio silicon content increases, 
and are smaller in eastings produced in dry 
moulds than in those made in moulds of “ green " 
sand. 


('ement; Non-])orous . E. 1). Mulligan. 

U.S.P. 1,338,0.33, 27.4.20. Ai)))!., 2.6.19. 

See E.P. 128,452 of 1918; J., 1919, 637 a. 

|7/ra/-1 insulating bodies of mole.r’^ Froces.s of 

manufaciuriiuf . A. Eenger-Gioii, U.S.P. 

1,338,566, 27.4.20. Appl., 29.3.19. 

See E.P. 139,318 of 1919; J., 192'), 298 a, 
Fireproofing. U.S.P. 1.338,322. SeeV. 

X.-METALS; METALLURGY, INCLUDING 
ELECTRO-METALLURGY. 

Ores and iron-making materiid; Valuation of . 

C. H. Ridsdale. Iron and Steel lust., May, 1920. 
[Advance proof.] 30 pages. i 

The author has collected chemical and thermal 1 


Iron; Defects in clectro-depordted . W. E. 

Hughes. Iron and Steel Just., M,ay, 1920. 

[Advance proof.] 18 pages. 

3’iik defects which may occur in eleetro-de])ositod 
iron include pin-holes, surface roughno'^s, im iusions 
of foreign matter, and cracks or incipient cracks, 
e.speciallv where difforent structures m 'et. Pin- 
holes are due to the evolution of hydrogen, and are 
ininimise<l by using low current densities and slowly- 
I'orimxl deposit.s. Surface roughness is due to 
suspended ina.tte.i in the solution or possibly to the 
solution becoming alkaline around the cathode. 
The iiu Insion.s which may oecur in eleetro-deposited 
iron are iron oxide, hydrogen, and carhoM from tho 
anodes or electrolyte, especially perhaps those 
containing oxalates. Electrolytic iron could be 
used to a much greater extent than at present for 
building up worn parts of machines provided the 
process were under scientific control. — F. C. Th. 
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Iron; Effect of various elements on the electrical 

resistivity of . A. L. Norbury. Iron and 

Steel Inst., May, 1920. [Advance proof.] 19 
pages. 

Benedicks’ method of plotting the values of the 
resistivity of quenched carbon steels on a straight 
line and extrapolating to 7 6 microhms as the value 
for pure iron cannot be correct. Recent investiga- 
tions give 1)‘9 microhms as the resistance of pure 
iron, and show that cqui-atomic solutions of 
different elements do not give exactly the .same re- 
sistivity in iron. The electronic properties of the 
element exert an influence. — F. C. Th. 

Iron and mild steel; M icrostruefure of at 

high temperature. H. S. Rawdon and H. Scott. 
Amer. Inst. Min. Kng., Feb,, 1920. Chem. and 
Met. Eng., 1920, 22, 787 -791. 

The microstriictiire of pure, electrolytic iron 

(C o-o.’r;;' , s o (K) 2 %, si o-ooy ;; ; Ac 2 768 "^, Ac 3 910°, 

Ar2 768°, ArO 900° C.) was d(‘veIopcd bv the heat- 
relief method (heating in vacuo at high tempera- 
ture.s). Specimens of about 9 g. were mounted on 
the end of a platinum platinum-rhodium thermo- 
couple and heated in a dirtorentially heated, 
evacuated furnace to 950°, 880°, and 700° C. 
respectively, the samples being kept at the maxi- 
mum U^rnperature for 80 mins, and cooled at tho 
rate of 0*15° per sec. The structure is indicated by 
photographs. A matt surface is sometimes pro- 
duced by volatilisation, and a roughened surface 
may be caused by buckling, duo to volume change. 
A low-carbon steel (C , »Si 0*007% ; Acl 738°, 
Ac2 769°, Ac3 840°, Ar3 792°. A r2 769°, Arl 700° C.) 
was trealixi similarly to the iron, the ioinperaturos 
being 950°, 760°, and 700° C. ret^pectively . A 
strongly-ninrki'd diange D -ctirred just above the A I 
transformation, diminishing on heating to higher 
temperatures owing to increased rate of diffusion 
of carbon. At high temperatures the results 
obtained! by etching are more indicative of tho 
.structure of thc' interior than at temperatures just 
above Al. Volatilisation of iron from the .surface 
is very slight. — W, .J. W. 

Steel; Elastic develapment of . S. Cornell. 

Clieni. and Met. Fug., 1920, 22, 677—680. 
Results are given of tlie cliangcs in hardiu'ss and 
tensile strength produced l)y varying tin' heat 
treatment of vnrimw grades of steel used iji the 
manufacture of rillc coJuponents and hayonets. 
Thus a large nunibc'r of bayonets wlOch, after 
being hardened at l.‘)0(J° 1'. i ''20° C-.) .md drawn at 
575° F, (.‘J0d° C.), had faihnl to pass tlie sjjei iiiel 
mechanical tests, were '* .'1 iffened ' ’ by re-drauing 
at 750° F. (400° and then gave .satisf.ictory 
resiilt.s. Thc stctd centaim d about 0*80/' C, with 
Ar 1260° F. (6^0° C.), and Ac l;i.T>° F. (72.5° C.). 

-T. St. 

Steel; Vist rihui imi of pJitisphorus in — — between 
the points .Irl oinl ArW. .J. H. Whiteley. Iron 
and Steel lii.st,, May, 1920. [-\dvance proof.] 
24 pages. 

In a series of hyprsaitcctoid .steels with thc phos- 
phorus varying iK'twfM'n 0 006 and 0*12%, heated to 
and maintained between the Acl and Ac3 points, it 
was found that the phosphorus c(;ntainc‘d in the 
y-iron partly diffuses into the :idjac<‘rit ferrite owing 
to its lower solubility in thc former, duo jirobahly 
to the presence of dissolved (arhid<’ts. Below 
650° C. the phosphoni.s ditfust's very slowly in 
ferrite, but above this temperature the velocity in- 
creases, b«?ing quite rapid above 8,50° f!. The phoa- 
phorua diffu.see in y-iron in a similar manner, but 
not 80 fast a.s the carbon. Heating steels Blowly 
through the critical range producjcs a cellular 
atnicture also due to the movement of the phoH- 
phorus, the temperature at which this structure 


is formed depending on the carbon content. By 
beating sections of steel to temperatures just 
below Ac3 the excess of phosphorus contained in 
micro ghost lines is completely removed, but as 
the lines still persist, though in a less pronounced 
manner, their presence appears to bo due to tho 
uneven distribution of some other substance besides 
phosphorus. — T. H. Bu. 

Steel ingots; Micro-pipes of . G. Charpy. 

Ck)mpte8 rend., 1920, 170, 306 — 311. 

Miuiio-mi'Es (x.curring in steel ingot.s are most fro- 
qiienlly observ(’d in the centre of the ingot, and it is 
.suggested that this is due in part to the meeting of 
the dendritic crystals coming from opposite walls 
of the ingots. Tliese micro-pipes may be distin- 
guished from the retassures en mapelets (prolonga- 
tions of thc ordinary ’‘pipe'’) by their sinuous 
form and their general orientation. They appear 
to bo tho origin of local faults which may, in somo 
case.s, hcconio serious. Working the metal hot may, 
under certain conditions, diminish these faults, or, 
on thc contrary, may materially accenluabo them. 
Tims forging or rolling into plates may have a con- 
siderable eJlect on tho quality of tho products. 

- VV. G. 

Steel; Effect of initial temperature upon physical 

properties of . J. H. Andrew, J . E. Rippon, 

C. P. Miller, and A. Wragg. Iron and fciteel 
In.st., May, 1920. [Advance proof.] 82 pages. 
Tub volume change which takes place in ^stoel on 
passing through the transformation fxjints is coni- 
posiM of two changes, working in opposition, the 
alletropic change and that due to the carbide. Tho 
latter is not complete at the ferrite line in sU^els of 
liigh carbon content. Quenching merely stereo- 
types the eondition of the earhido. At and above 
tile nortnal transformation leni[)erature the carbide 
dissociates. Nickel-chroine steels behave in a 
similar manner except that tlie time factor is of a 
lower order. Martensite is probably a solution of 
the dis.soeiated carbide in a-iron, and in those cases 
where the austenite to peailit(' change occurs at tho 
normal .\rl point mart<‘n.sito is jiot jiri inti'r- 
nuHliate jirodnct. The hardening which takes place 
when ’an aust<‘niiic steel is teniperi'd is ascribed to 
the a^>>(uiation of tlu* carbide with tin* resulting 
oceiirrence of the allot roi)ie change. Fh'ctroly tie 
.-.('{)a rat ion of tho carbide in nickel-chronu' RtxH‘1 in 
wlii(li till' transformation has not taken place at 
tlie normal tcnqiiTaturc shows a complete abseiu*e of 
(hrotniiini, and the abnormalities of nickel- 
cliromiiim st(>e(s an' ])roh:ihlv due to iron carbide 
wlii< h has been rendercsi more stable by tho special 
C'leiiH'nts pn i nl in solution. When (pienchcd Ironi 
1(K}0° (5 ihe iron in plain carbon steels i.s entirely 
in the a-ftate; in alloy stoi'l.s y-iron is present iit 
varying proportiou.s, partiimlarly when the carbon 
eonti'nt is higii, whilo in extreme cases a-iron is 
ah.serit. A novi'l form of dilalonu'tcr list'd in tlm 
work at liigli tom ptua lures is described.- F. C. d'h. 

Steels; Embrittling effects of eleaning and 

jiiekting npnn earhon . S. C. liangdon .ind 

M. A. (iro.ssman. Trans. Amer. Klectrochoni. 
Soc., 1920, 305-338. [.Advance copy.] 

PE.MOV.M. of grease by organic solvents or alkali, 
evt'fi whi'ii tlie .sUh' 1 was 4‘lectrolytitally cleaned 
(as cathode) in a solution of alkali^ did not alfect 
the strength of tho sU'cl. hut vigorous imniice 
brushing caused a reduction in strength due to 
the .scratching of tlie surface. Sand-blasting 
caused apprw’iahle reduction in tho ability of rods 
in tho “ raw ” statet and after btdng “ normalis'd ” 
to withstand ihe alU'rnating stress tent, particu- 
larly with steels of low carbon content. Steel with 
0*98% 0 when hardened and tempered wa.s, how- 
ever, improve<l by sand-blasting. Cdd-roIIea 8tri]> 
was only slightly reduced in ductility. The effect 
of sand-blasting in probably one of hardening due 
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to cold work. Pickling for 6 min. in 2N aulpburic 
acid at 50*^ 0., or in nitre-cake solution, hj^dro- 
chloric acid, or hydrofluoric acid, of e<iuivalent 
.acid concentration, produced in all eases similar 
embrittling eifeets. With rods, stock as received 
wfis rendered increasingly brittle with increasing 
<;arbon content up to about 0'54% C. Jn high 
carbon steel the olfect was less marked. The brit- 
tleness produced in normalised rods decreased, but 
in hardened and tempered rods incrcasetl witli in- 
creasing cjirbon content. The efl'eets were almost 
independent of size from i in. to f in. in diani. 
AVith cold-rolled strip steel the brittleness produced 
was greater in proportion to the amount of “ work 
w'hich the specimen had received, and increased 
with the thickness of tho strips.^ In general, in- 
creasing the temperature of the pickling bath from 
0^ C. to 50° C. caused increased brittlenes.s, but 
above 50° C. increiLsing the temper.ature had little 
-efloct. Brittleness increased with the time of im- 
mersion markedly up to 5 min., after which tho in- 
crease was more gradual. Nitric acid produc^^d 
practically no brittleness. Electrolytic pickling 
caused about the same degree of britthmes.s as was 
produced by simple immersion in the same acid for 
the same period. Electrolytic “ pickling ” as anode 
or cathode in a neutral solution of sodium sulphaitj 
produced no brittleness, although hydrogen was 
evolved vigorously upon the cathode surface. Speci- 
mens wdiich had been rendered brittle bv pickling 
became less brittle on standing, slowly at the 
•ordinary temperature and more rapidly at higher 
temperatures. It is concluded that pickling pro- 
duc(*s a permanent effect, caused by the roughening 
of the surface, and a Uunporary efl'ect, due probably 
to occlusion of hydrogen. — T. St. 

Chromium steels; structure of . J, 11. G. 

Mon.yponny. Iron and Steel Inst., May, 1920. 

[.\dvanco proof,] 26 pages. 

Tn tho case of many of these steels it is the car- 
bide of the cementite w’hich first goes into solution 
at tho change point on heating, the pearlite carbido 
passing into solution at a higher temperature, 
which increases ns the chromium and carbon (con- 
tents of the sled are rniRcd. The carbon contoiils 
at tho enloctoid points arc' nr-ch lower for the 
chromium stools than for plain carbon sU'cl, the 
following figure's illustrating the inflm'nc^: 

'i Cr, O'fiO '' t/ ; ()'/ C’r, O ’) ('; 1<) ' Cr, O'.T)/' ('; 

1// Cr, 0‘2% C. In the caso of a steel willi 
1'1 , 0 and 21^ % Cr, in the (luenched comli- 
tioM, when etched with sodium picrale two distiin t 
carbides are to ho seen; one of these, presumahly 
eenientit(', is darkened, while the oilier is coin- 
parafivcly unattackod. Austenite in these steels is 
transformed into martensite I)y cold-work and by 
leuipering, but attempts to obtain inarleiisiU' 
directly by slow^er cooling were only partly success- 
ful, mixtures of luartonsito and troostite always 
being obtaincsl. Steels quenched from 12(K)° C. are 
austenitic if they lie to the right of a straight line 
running from 0’6% C and 15/, Cr to and 

5% Cr and completely martensitic if to the left of a 
parallel line from0'4r)“/ 0 and 15% Gr toO S% C ami 
5% Cr. Bctwemi these two lines the structure is 
nusbeiiite-martensilc. A steel rendered austeiiiti'^ 
by quenching, if it lies near the limiting lino, is 
Rpontaiu'ously transformed in part into inartonsite. 
In the austenitic 8t.eels the efi'eot of tempering is 
•comparatively i.nall up to 500° C. when a sudden 
and considerable increase of hardneae gets in. There 
do not appear to be any distinct areas in the dia- 
gram in which diffenmt double carbides exist (f/. 
Murakami, J., 1919, 257 a), The effect of in- 
creasing (diromium content is progreiasive. Tho 
rate of diffusion of carbides ixi chrominm Bteel is 
much slower than in plain carbon etoel, with tho 
result that much longer time is ^uired at a giren 
rtemperaturo to produce oquiUbrium. — F. O. tk. 


j Iron-chromium-carhon steels; Properties of . 

1. Thervud analysis, C. A. Edwards, H. Sutton, 
and G. Oishi. Iron and Steel lust., May, 1920. 

‘ [Advance proof.] 4'1 pages. 

! Ik prescuoc of chromium tho enrhou change point 
: on cooling is raised (onsiderably to an extent de- 
pending on both the chrominm and the carbon con- 
tents of the With a (X)n:itant carbon or 

(;hromium content the highest A I point is reached 
when tho ratio of the chromium to the carbon is 
about 10!l. Tho annealed steels contain a definite 
double carbide, ECjCjCrjCj. It is concluded that a 
carbide Cr^O does nob exist, but iu the high 
chromium steels in the annealed state the carbide 
Cr,rh i.s probably present. Tho steels can be 
divided into two groups — first, those with Cr/C less 
than 10, which possess similar hardening properties 
to ordinary steels; and, secondly, those with a 
higher ratio of chromium to carbon which have lower 
critical cooling velocities and which can therefore 
he air-hardened. The boundary line is not sharply 
defined and depends on the contemt of silicon and 
manganese in the stool. Possibly the air-hardening 
jiroporties of those steels may he due to tho dissocia- 
tion of Cr.Co into Cr.C, an<I free chromium. 

— F. C. Th. 

Chromhun steels. 11. Effect of heat treatment on 
electrical resistivity. C. A. Edwards and A. L. 
Norlmry. Iron and Stool Inst., May, 1920. 
[Advance proof.] 86 pageo. 

In the aiin<?alod condition the addition of chromium 
to Steel has little or no influence on the electrical 
ri'sistance until the amount is incrca.sod above 4’8 
times the carbon content. It is concluded that 
wltliin this range of composition virtually all tho 
chromium is in combinaLion with the carbon, the 
carbide cxiisting as isolated patcljos in a chrome-free 
forriU*. With higher (;ontcnts of (‘hromium the 
resistance is increased by 8'75 niicrohius for each 
1% Cr, The change occurs at a composition correg- 
ponding to the formula Fc^C.Cr.Cj,, and this double 
carbid * is probably present in tnese alloys. Excess 
of chromium above that required to form this 
carbide is present partly in solid solution in the 
ferrite and partly as a new carbide, probably Cr,C,. 
()uen(diing experiments show that there i.s a second 
critical range of temperature for these steels at 
about 1()(K)° C., and the maximum resj.st.ance is not 
attaiiu'd until this has bo'cu exceeded. During 
tempering the loss of resistance takes place in two 
stages around 200° C. and 500° C. respectively. At 
the lower temperature the carbido which falls out 
of solution may 1 k 3 the ordinary iron carbide, 
whereas that which is deposited at the higher 
temperature may be either Cr.iC^ or CraCj. So 
far as the chromium in solid solution is concerned, 
an iucrca.s(^ of 1% raises the resistWity by 5T 
mierohms per cm. cube. — F. C. Th. * 

Nichd-chiome (unl other steels; Brittleness in . 

F, Rogers. Iron and Steel Inst,, May, 1920. 
[Advance proof.] 5 pages. 

I'tik papm* contains the data on which the earlier 
conclusions were based (.1., 1919, 774 a). — F. C. Th. 

Illyh-speed steel containing chromium and tung- 
sten; Constitution^ hardening, and tempering of 

. K. Honda and T. Murakami. Iron ancl 

Siegel Inst., 1^20. [Advance' proof.] 11 

pages. 

In tho annealed state a high-speed st(H?l containing 
about 5% Cr and 18 % W witli 0'6 (> consists of 

I iron with tungstide. in solution, free tungstide and 
j the (....rbides Cr,C and AV(’ in the tree stat<'. If the 
i steel he heated above the Ad point the carbides di$- 
i Boiv« in the austenite and undergo the following 
' cl«ani^«: 2Cr.C-Cr,C, f5Cr and 2M"C+3Cr-f4Fosx 
i 2Fe,W-fCk^C, The higher tho temperature tha 
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greater the extent to which these changes proceed 
from left to right, but on normal cooling from the 
high temperature the reverse change takes place but 
slightly, with the result that the carbides and tung- 
stide remain in solid solution. The separation of 
the carbides on tempering produces an increase in 
the magnetisation, whence this property affords a 
ready means of studjdng the changes in the solu- 
tion. The tempering takes place in two stages at 
about 400° C. and 700° C. The self-hardening and 
the resistance to tempering depend principally upon 
the quantity of CrjCj in solution, and hence these 
properties increase with the carbon and chroiniuin 
Jointly. The maximum temperature attained, 
since it determines the extent to wliich the changes 
have occurred, also has an influence. Tungsten in 
high-speed steels diminislies the temperature at 
which hardening begins on ((Kiling. Above 12 „ 
tungsten exists as fine globules of Ke^W, and these, 
acting as saw teeth, increase the cutting ofbeieney 
rather than the hardness of the steel. The globules 
of tungstide are darkened by etcliing for 10 to 15 
secs, in a cold alkaline vsolution of potassium ferri- 
cyanide. As cast the tungstide is found as a 
outectic, but in the tool tlie globules must be 
uniformly distributed. — F. C. Tli. 

Assaying; VohUilisaiion losses in . F. P. 

Dewey. Amer. Inst. Min. Eng., Feb., 1920. 
Chem. and Mot. Eng., 1020, 22, 797-802. 

Losses of gold, silver, and lead in assaying arc not 
ascribable to volatilisation except in rare cases duo 
to excessive tomporaturc. They are largely duo to 
dusting and other mechanical causes, the working 
up of very fine slimes tending to promote loss of 
this kind! Only minut(‘ quantities of precious 
metals arc traceable in the fumes condonsed in 
muffle flues. The drag exerted by one metal on a 
loss volatile one, in casi's mIkm-c true volatilisation 
takes place, is slight, — W, J. W. 

Micrometalliirg]i. [Copper-silicon and iron-silicon 

alloys.] S. Bogdan. Bui. Soe. Chim. Born.’. 
1919, I, 60—72. 

A MiCHOGRAPnic study of copper-silicon and iron- 
silicon alloys showed that wlien tlie silicon content is 
very small the product is a homogeneous solid solu- 
tion, but wdien tlie .silicon ('onterit excet'd.s 1 , crys- 
talline compounds, probably silieiiles, are uhva\s 
obtained embedded in the .solid solution. AMion the 
percentage of silicon present exceeds 4 two crystal- 
line silicides can be isolated as well ns silicon itself 
in both the cry.stallinc avd the amorphous state. 
Prolonged heating of the alloys at high tempera- 
tures facilitates the sop.aration of tlieir components. 
As the proportion of silicon pre.sent inere.'ises still 
further, the mass becomes more crystalline, the 
hardness increases, and the alloy beco^le^ more 
brittle. — W*. (C 

Duralumin ; Jlraf Irrulmcht oj . P. D. Merica, 

Jl. G. Walk'nberg, and H. Scott. TJ.S. Bureau of 

Standards, Sii. Paper dl7. Nov. 15, 1919. 

44 pages. 

When duralumin (('u 9 15 , Mg .‘V5— 0 , com- 

mercial Al the reniaiudrt • is qurm lied from between 
250° and 500° C., and ilien ag<d lietween (C and 
200° C. the hardiM -H and, especially at tlie lower 
ageing teinperatin es, the ductility iiK rease ; the 
actual value of thc,-e projx rtie^ aNo inerca.ses witli 
the ti’mperatiire of quenching np tn 520" C. Thi.s 
increase correspeiuls to llie in* rcasf! of (hiAlj in 
solid solution in the ainminiiim. .\t 520° C. thi.s 
compound ‘melts as a cuteetie. and the metal is 
.spoilt. In order to obtain the Ix-.st mechanical pro- 
perties the alloy should be quenclKsl from tejnfK‘ra- 
tures as near this as possible. By heating for 10 — 
20 mins, at 610°— 515° Cl, (pienching in boiling 
water, and allowing to age at 100° C. for 5 — 6 days, 
ma.ximum valuos for tensile strength and ductility 


i arc obtained. To develop a higher proportional 
limit the alloy should bo aged at 160° C. for 2—4 
days. The composition of the most satisfactory 
alloy is Cu 3 — 4’5%, Mg 0'4 — 1%, Mn 0—0*7%, 
Al (99%) remainder. The alloy should bo pre- 
hoaU'd to 500° C. before rolling and rolled at 450° C. 
It is suggested that the hardening observed on 
ageing is duo to gradual prt;eipitation of the com- 
pound CuAlj from solid solution in a colloidal form 
disper.sed throughout the mass. — A. K. P. 

Alloys of aluminium and magnesium with copper, 
with nickel, and with manganese ; Mechanical 
properties and resistance to corrosion of rolled 

light . F. \). .Mmica, B. G. Waltenberg, 

and- A. N. Finn. L.S. Bureau of Standards. 
Tech. Paper 132, 1919. Pp. V,\. 

Ai.loy.s of the three seruxs Al-Mg-Nij Al-Mg-Mii, 
and Al-Mg-Gu were prepared witli varying amounts, 
up to a total eoinbiiu'd eonteut of 4*5%, of the 
hardening metals, and ea.st into slabs 3*5 in. thick. 
These were then roIle<l down to ()‘()32 in, thick, the 
final rolling being in the cold, alter annealing at 
400° — 150° C. Hardness and lensile tests were 
made on the shwts in the eold-rolled condition, alter 
annealing at 422° C., and after heat treatment con- 
sisting of (pieiiching from about 500° C. and allow- 
ing to stand or “ age ” for several days either at 
110° C. or at room temperature. The Al-iNlg-Cu 
alloys gave better tensile re.siilts in all conditions 
than those of the other scries, and showed improve- 
ment under appropriate heal treatment, as com- 
pared with the annealed specimens. 4'he Al-Mg-Ni 
alloys also were improved by heat treatment, hut 
not to the same extent as the Al-Mg-Cu alloys. The. 
Al-Mg-Mn specimens were not improved by heal 
treatment. In the aniu'aled coiulition, and for 
(•qual additions, either with or without magnesium, 
copper had the greate.st hardening etfeet, and man- 
ganese was more etfectivc than nickel. The Al- 
Mg-Mn alleys in general resisto<l corrosion by salt 
water best, the heat-treated Al-Mg-Cu alloys being 
hut litt.h' inferior, Tlie latter alloys, in the eold- 
rolled aj)d annealed states, were, however, the least 
j-csislant to corrosion of any of the alloys tested. 
Hard-rolled ('ommercia! aluminium corroded mini i 
more than any of the alloys. Annealed aluminium 
was more resistant than the hard-rolled metal, hiif 
did not compare favourably witli most of the alloys. 

-T. St. 

/me muffles; Cuhniring matter formed in old frug- 

ments of an<( the rhonges due to muffle and 

furnace gases. 0. Miihlbaeuser. Z. angew. 
Cbem., 1919, 32, 55- 56. 

In spite of the eiua lopiug silieions skin, gases [Hme- 
trate the wall.-, of zinc muffles tlirough pores and 
i eraeks, Tlie various colours obhcrveil in the retnn 
material and glaze are assmialed with tlu' changing 
character of tin* gns(’s and with the materials eon 
tainisl in tlx' binding clay. Tlie various eolours 
oh-icrved and their cau-^cs are de,s( rilx'd. — T, H. Bu. 

Lead ; llartlening effeefs of variovH elements upon 
C. H. Tliieme. J. Ind. Fug. Clieni., 1929. 
12, 4IG~ IIH. 

An alloy of lead with about E of calcium has a 
Brinell hardness of about 15, hut a|)pears to los(' 
its hardness when re-melted .several times owing to 
oxidation of the calcium. Addition of sodium to 
lead increases the Brinell hardness up to about 
at 0*8% Na (the maximum dissolved by the lend): 
the alloy lose.s its hardness after re-uu'ltiug .•several 
times. Arsenic (0*5 to V> ) hardens and ineren.ses 
the fusibility of lend. An alloy of lead with 2% Ni 
is resonant. Alloys of lead with antimony in 
amounts exceeding 18 — 20% are too brittle for prac- 
tical use. Up to the eutectic point (13% 8b) the 
hardness increases approximately one Brinell 
number for each 1% Sb. An alloy of 90% Pb and 
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it' readily seKrcgates. Magnesium also liaidens the 
alirTleaS and antimony, 05 % mcreasmg the 
hardness to 17-5. This alloy soon loses its lustre. 
The addition ot 5 % tin to the Icac -antunony alloy 
increases tho hardness to about 19,. and « further 
Indition (up to 8%) gives a fine-grained alloy with 
hardness 'Jabout m It retains its lustre fairly 
well and taken a good polish. Haeh increase o 
r/ Sn increases the hardness by about i Bnnell 
niiniher but siieh alloys should not contain more 
?han about 10% Sn unless the antimony is eorre- 
spondinglv increased. An alloy of lead with about 
0-5% M" has a hardness of 1,5; it does not oxidise 
rapidlv,”and therefore relains its lustre anil hard- 
ness on re-melting. The addition of moreurv (up 
to 7%) increases tho hardness of load.— C. A. M. 

Tungsten; Ksiinuifion «/ “-• Heath. 

Chem. Trade J., 1920, 66, 62.1- 
The finely powdered ore (O'o g. if low grade or 0'2 g. ' 
if a coneentrate) is fused with 5 g. ot sodium per- 
oxide in a nickel crucible. In the amilysi.s of steels 
and mattes the sample is first dissolved in I'y^vo: 
chloric and sulphuric acids, tho solution cvaporati d , 
to dryness, and tho residue fused with piiroxide. In 
cither ease tho melt is leached, the insoluble inatter 
filtered off, the filtrate ililuted, and an aliquot part 
treated with 6—7 c.c. of the test solution (10.1, g- 
ot stannous chloride and 21 g. of stannic chloride 
dissolved in 100 c.c. of dilute acetic and 40 c.c. of 
syrupy phosplioric acid) and .3—4 c.c. of strong su - 
lihuric acid; after standing 3^ mins, the blue 
colour produced is compared with that of a staiidaid 
solution of tungsten treated in the p 

Tiinodc.n Analysis of J. Krlich. Ann. Chiin. 

Analyt., 1920, 2, 102 — 103. 

Two grms. of tho sample is heated for 2 hrs with 
100 c.c. of hydrochloric acid and 30 c.c. or 
ferric chloride solution ; the insoluble portion is 
washed with ammonium nitrate solution, ignited, 
i ud weighed. 3'hc ignited residue is fused witti 
soJiuni bisulphaU', tho melt di.ssolved in ammonia, 
111 , solution oxidised with bromine, treaty with 
ammonium carbonate, and the precipitate (impuri- 
ties) collected and weighed. The difference between 
this and tho first weight gives the amount of tungs- 
tic oxide present. It may bo found nwessary to 
repeat tho fu.sion with sodium bisulphato in order 
to separate all impurities frohi the tllng^^dlc^ox^(le. 

Amalaams; Eleciro-rndosmosis and the preparation 

of solid alhali . S. 15. Frank and J. It. 

Withrow. J. Amer. Chem. boe., 1920, 42, 0/ 1 
675. 

Solid amalgams of potassium and strontium are 
obtained by electrolysing saturated solutions ot 
potassium chloride or sulphate or strontium 
chloride respe<*tively betweim a platinum anode 
and a merenrv cathode. A porous cell 40x80 mm 
containing about 60 g. of mercury is suspendtH 
so that it dips about 6—10 inm. into the saturated 
solution, contacts are made in the usual way, and 


culent deposit is dried on a porcelain plate in a 
current or air, and may then ho readily pulveri^. 

— C. A. M. 

[Ilar-dness of vietoh.] “ Jkdl test.’' T. Baker and 
T. F. lUissell. Iron and Steel Inst., May, 1920. 
j Advance proof.] 10 pages. 

U' L is the load in the Briiiell test, V the volume 
of the indentation, and d the diameter of the im- 
pre.s.sioii, then and L=ud" where a, 6, n, 

and ni ar».> constants. It is shown that n is a 
nicflsur^ of tlio colcl^work put upon tho iiiutorinl, 
and in the completely work-hardened state is equal 
to 2 As this condition is approached tho curves 
expressing the relation of tlie Brinell numlier to the 
load used in tlie test becomes more and more hori- 
zontal. By plotting in the .stress-strain curve the 
stress against the contraction of area divided by 
tlie rwliiced area a eurve is obtained which is free 
from the arbitrary elmracter of the ortlinary test. 
Wlien this is done there is no jioint of innexion 
in the upper part of the curve comparable with that 
usually shown. Where it is not possible to use the 
10 mm. hall, the following procedure may be 
adopted. If the ratio of the load to the square of 
the diameter of the hall is kept constant, I), d/d, is 
the diameter of impression under standard con- 
ditions where D, is tho diametm* using a ball of 
diameter d, and d is the normal 10 mm.— h . C. in. 

■ Tin and antiinonti. Kling and Lnssieur. See 
XXIII. 

P.VTENT8. 

Cnrhunhing of steel; Miriuees lor the ffurinq 
the CISC hardening process The District Choral- 
cal Co., Ltd., and .1. B. Hoblyn. L.P. 141,802, 
20.1.19. 

Thk mixture contains in addition to the commonly 
used ingredients oxalates of tho alkalis or alkaline 
earths and organic nitrogen compounds, e.g.f 
primary, secondary, or tertiary arom^ic 

Steel; Manufacture of . G, A. Jarvis. E.P. 

111,956, 4.0.19. 

The main portion of scrap is preheated to about 
800“^ C and then intro<luccd into a furnace con- 
taining a smaller portion of scrap haying an exwss 
of earhurising material to give tlie desired carbon 


conWnt to tho full charge.— T. H. Bu. 

Steel scrap; Method of ^dilisintj . G. M. Muntz 

and Fi M. Boubieu, Assrs. to Trojienas Co. 
U.S.P. I,a‘i0,256, 0.4.20. Appl., 26.6.17. 

In melting steel scrap in .a cupola, a melt is first 
produced with metal of lower fusing point than tho 
stwl scrap, and then successive charges compris- 
ing steel scrap largely in excess of mfital of lower 
melting point are melted, the sizes of the charges 
being so proportioned that thoro is a practically 
continuous rain of molten metal at high tempera- 
ture to the hearth of tho cupola. 


Mercury; Process for decomposing — 

ing radium, and gold. G. B. Perez. E.P. 120,961, 
12.5.19. Conv., 15.6.18. 

Mercury is introduced into a central depression 
in a vnciuim tube similar to a Crooke.s tube and 
suhiected to tlio electric disrhnrg(' from an induc- 
tion coil between two pointed ch'ctrode.s arranged 
Z'cH;rcnTn“s.«l‘'foc‘about'l hr.': Hsing a yoltago a short distance above the n.crcup- and me m.^ 
if 9 ^ r ('s i 350 )~J. F. S. : downwards towards its surface. I bo. mra-cury is 

of 2.1. (Cf. J.L.8., 11., .wu.; . 1 . 1 . c ^ ^ ,1,. composed into nietnllio gold and a 

I radio-active substance. — T. H. Bu. 


Sodium amalgam; Preparation of •- — tn flakes 
A. 1). Hirschfclder and M. C. Hart. J. Ind. 
Eng. Chom., 1920, 12, 499. 

Hot liquid sodium amalgam is slowly poured into a 
jar containing xylene or kerosene w being 

rapidly stirred by an electric stirrer. The fine floc- 


Iron ; Bessem erising 
1,338,656, 27.4.20. 


. R. S. McCaffery. U.S.P. 
Appl , 13.11.18. 


Molten iron, without basic additions, is bessemer- 
ised in a converter having an acid lining except 
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at the part where basic products may be formed 
during the process. — W. E. F. P. 

Iron; Production of in an electric furnace. 

G. J. Stock. U.S.P. 1,338,881, 4.5.20. Appl., 
13.2.20. 


Nickel: Preparation of finely divided for 

catalytic purposes by reduction, H. Sohlink uiui 
Co. G.P. 318,177, 6.8.16. 

The material to bo reduced is pa.ssed downwards in 
the form of powder over a number of electrically 
heated plates arranged in tiers, whilst the reducing 
gas, for example hydrogen, is led in from below. 

—E. H. R. 


OiiE is fed steadily to the furnace at a rate suffi- 
cient to balance the electrical energ.y consumed in 
melting the charge and raising it to the reouired 
temperature, whereby the latter is maiutainca sub- 
stantially constant. — T. St. 

Iron resistant to enttiny; Process for the, produc- 
tion of — Deutsch-Luxemburgischo Berg- 
werks- und Hiilteu A.-G., and II. Jiutke. G.P. 
317,671, 6.6.18. 

Ikon containing phosphorus (Thomas iron, old cast 
iron etc.) is smelted with scrap in a basic furnace 
under a layer of slag, the pliosphorus content of 
which has been increased to such an extent that it 
can absorb no more from the melt. In the pre- 
paration of the melt the phosphorus content can 
be regulated by the addition of more sing on the 
one hand, or of lime on tho other. Since the 
molten metal is covered during tho whole proce.ss 
with a layer of slag, no injurious gase.s can he ab- 
sorl>ed from tho flue gases; and further, since tho 
smelting process is carried so far that the phos- 
phatic slag is in equilibrium with, and therefore 
non-roactivo towards, the iron, a ]>rodnct is 
obtaincsl particularly free from gas and suitable for 
casting. I'he metal is evspc'ciallv revistant to cutlin;:; 
and suitable for nuts etc. — 0. K. M. 

Iron and steel; Deiermifuition of the content of 
non-ferrous constituents, espechdl^t rnrlutn, in 
. B. D. Enlund. G.P. 319,255, 22.11.18. 

A ME.\8FRR of the total non-ferrous ebmients in iron 
and steel is given by the olectrieal resistance of the 
fully hardened spen-imon, and of the earbon con- 
tent by tho difFereTu<‘ in eleetrieni resistance of 
the specimen in the hardened and iinhardened 
statea. The increase in resistance with hardening 
is greater when the iron contains only small 
amounts of silicon and manganese, and standards 
with varying amounts of these elements are there- 
fore necessary when the carbon content is liigh. 

— T. 8t. 

Nickel salt; Method and apparatns far ehctrolysincj 

a solution of a . C. lleboriein. E.P. 141,706, 

29.10.18. 

Nickel is dissolved from ore, matte, or tho like, by 
means of an acid until a liquor of not more than 
2% acidity is obtained, which is circulated as 
catholyte through a number of electrolytic vats in 
series. As an anolyte nifkel salt solution is used. 
"V^en the acidity of the anolyte is siiflicieiit for dis- 
solving nickel from fre.di ore, matle, etc., it is with- 
drawn to be u^^ed for picparing fresh nick<l salt 
solution. The eathfilyte is returned into < ircul:ition 
with fresh nickel salt solution, tie* acidity being 
not more than 27. Tiie process is thus continuous 
and cyclic. Insolul)Ie stationary antKlcs and 
stationary cathorles are used.— T. H. Bu. 

Nickel; Process for recorerinf/ from cupro- 

nickel alloys, scrap, and the, like, A. McKeehnie, 
and McKochnie Bros., LUl. E.P. 1 12, .310, 10..5.19. 
Thb charge of alloy or material e( iitaining metallic 
copper or nickel i.s rapidly meltfsl on the hearth of 
a basic reverberatory furnace and maintained under 
heat while air is blown through; or tho molten 
charge may be bcsHcmoriscd in a basic converter. 
Tho treatment by either method is continued until 
the whole or part of the nickel content is volatilised. 
The nickel is recovered from the fnrnace fume in 
the form of nickel oxide. — J. "W. D. 


Lend; Dezincing of . H. Harris. E.P. 142,316,^ 

16.5.19. 

Molten lead is brought into intimate contact with 
a molten mixture of either an alkali chloride and 
caustic alkali, or an alkali chloride and zinc 
chloride in presence of oxygen. — J. W. D. 

Lead; Pe fining of . H. Harris. E.P. 142,398, 

16.5.19. 

Molten lead partially oxidised by means of an air 
spray is charged into a distributor from which it 
issues in the form of thin streams and is passed 
through a suitable molten reagent (e.g., common 
salt) until tlio im})urities most easily removed bv 
tho roag<‘ut (e.g., copper) disappear from the lead. 
Tlie molten metal is then passed through a fresh 
molten reagent to remove other impurities {e.g., 
arsenic, tin, and antimony). — J. W. D. 

Metallurgical method and apparatus. Production 
of lead. G. F. Greenwood. U.S.P. 1,338,4.39 and 
1,338,440, 27.4.20. Appl., 19.7. and 23.7.18. 
Lead sulphide ores are roast<'d in an electric fur- 
nace so constructed that the sulphur dioxide is 
withdrawn by suction and air is drawn through 
the charge. 3'ho roasted ore is transferred to an 
eleelrio reducing fnrnace and rodiu'cd by carbon 
and heat with <‘X('Iiision of air, at a tenipr-rature 
and pressure less than atmospht'ric, favouring the 
production of enrhon monoxide. Tho carbon 
monoxide is rtonoved and hnrnf d to carbon dioxide 
in a gas engine, ulnch is used to generate an elec- 
tric current for healing m the reducing reaction. 

~J. W. D. 

Alloy; Klccf ric-resistanre . W. A. Srheuch, 

Assr. to Western Electric Co. U.S.P. 1,337,276, 
20.4.20. Appl., 3.8.17. 

'I’liE alloy contains more than 50% Ni, 11% or more 
Co, and titanium.-- 3'. II. Bu. 

[Alloy.'] Composition of matter and process of 
making same. H. B. BlumenlKTg, jun.. As-sr. to 
F. Biumenlx'rg. U.S.P. 1,338,279, 27.4.20. 
Appl., 23.2.17. 

A METAL and a compound of an clement of tho 
nitrogen group, bismuth and nitrogen excepted, 
c.il)ahle of generating a volatile hydride on contact 
with water, an? fused together by means of an 
electric current of low voltage. — J. W. D. 

Altoif. F. Milliken, Assr. to F. Milliken, S. F. 
Weaver, and .1. .M. Kepplier. U.S.P. (a) 1,338,517 
and (ii) 1, .TO, 518, 27.4.20. Appl., 11.12.18. 

3’ MR alloys contain 50— 60% Cu, 20 — 34% Ni, 4—8% 
Fc, 7 — il% Zn, the metals l>eing in a deoxidis<xl 
state, and in addition (a) contains tungsten and (u) 
chromium.— T. H. Bu. 

Alloy. G. ]j. Van Allen, As.sr. to Baker and Co., 
Inc. U.S.P. I,:k39,009, 4.5.20. Appl., 21.9.18. 
The alloy contains Au 64%, Ag 18*75, Cu 9, Pd 8, 
and A1 0*2;5%.—B. M. V. 

Metals; Process of melting and melting and re- 
ducing . M. H. Bennett, Aasr. to Scovill 

Manufacturing Co. U.S.P. 1,337,806, 20.4.20. 
Appl., 9.2.20. 

Non-vk]iroi 7» metals of high thermal conductivity 
are molted in an electric furnace having a olo^ 
furnace chamber. An electric current of high 
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amperage is delivered to the charge through a j 
number of electrodes in such manner that a mag- I 
netic field is set up in the melting metal which is ! 
thereby caused to circulate. The distribution and ' 
adjustment of the current are designed to promote : 
uniform heating, undue volatilisation of the metal ■ 
around the electrodes being prevented by the circu- , 
lation of the charge. Any metal volatilised is con- ; 
densed and returned to the melting chamber | 

— W. Tj. F. r. 1 

Metallic-arc yielding. J. Churchward, Assr. to 
Wilson Weldor and Metals Co. U.S.P. 1,337,643, 
20.4.20. Appl., 14.1.20. 

An electrode for electric arc welding consists of a i 
homogeneous austenitic steel containing more than 
12% Mn.— T. St. 

Furnace; Metallurgical S. M. Howell. U.S.P. 

I, 337,703, 20.4.20. Appl., 1.7.19. 

A COMBUSTIBLE mixture of gas or hydroc.arbon 
vapour and air is passed first through a mixing 
chamber containing metallic chiiw, then through 
a perforated plate of refractory material which re- 
tains the chips in place, into the furnace cliamlier. 

— B. M. V. 

M pJting -furnace ; Electriwlly healed . L. C. 

Harvey. U.S.P. I,:i37,839, 20.4.20. Appl., 

II. ll.iO. 

The molting chamber is substantially cylindrical 
in shaiie, and has an open iipf)er end and a eioscsl 
(‘urved bottom. A heating element extends into 
the open end. The chamber is supported in an 
inclined position, and means are provided for rota- 
ting it about the longitudinal axis, — T. St. 

Open-hearth furnace. J. C. Cromwell and W, M. 
Meldhorn. U.S.P. 1,338,288, 27.4.20. Appl., 
26.0.17. 

Three regererator units aro situated at each end 
of the furnace, the flue connexions and controlling 
means for the connexions being arranged to per- 
mit either one or both of two units to be connected 
in aerie.s with the third unit, or to be connected 
parallel with laich otlicr to the exclusion of the 
third unit. — J. W. 1). 

Itacr'i 'nij furnace; (las-fired Donncrsmarck- 

hiiiM.' ObersehlcsisclK? Eisen- und Kohlenvverko 
A.-G. G.P 317,038, 17.7.18. Addn, to 310,283 
(.r.,1919, 611 a; 1920, 69a). 

A NETWORK of horizontal girders is arrangixl in the 
zone where tlje water of constitution is expelled to 
obviate irregularitie.s in the working of the furnace. 
By the retention of the sloping plates the dust can 
again be separated in the upper chiunbers. To 
faeilitato the passage of the ore a space is provided 
above the tliei ton layer of girders in which a mov- 
able stirrer can bo operated. — W. J. W. 

Me.tah; liecovciy of — — from their ores. H. V. 
Welch, Assr. to International Precipitation Co. 
U.S.P. 1,338,271, 27.4.20, Appl., 11.8.17. 

The ore is heated with a suitable reagent to pro- 
duce a fume containing the metal, the ga.sos con- 
taining the fume are brought into contact with a 
liquid capable of dissolving the metal, and the i 
latter is precipitated electrically from the fume. 
The metal is subsequently separated from the solu- 
tion and the liquid used to act on a fresh quantity 
of fume.— J. W. D. 

Zinc alloy. H. Goldschmidt and K. MiiUer, Asars. I 
to The Chemical Foundation, Inc. U.S.P. i 
1,338,826, 4.6.20. Appl., 19.4.17. j 

A ZINC alloy containing from 0*25 to 4*0% Mn and I 
at least 6*9% Cu+Al, the ratio CulAl being about , 
3:i.— W. E. F. P. ** 


Coating metals' Process for by spraying with 

finely-divided metal. Method of obtaining ad* 
lierent deposits by the spraying process. Pro- 
cess for improving the adhe.xion of metal coatings. 
Metallisator G.m.b.H., in Liq. G.P. (a) 318,460, 
2:1.3.15, (b) 318,461, 10.4.1.6^, and (c) 318,462, 
1.12.15. 

(a) The metal to be powdered and sprayc^l is first 
given a coating of fat or vasi'line (containing reduc- 
ing substances in a colloidal condition, e.g., gelatin. 
glu<>, or “oildag” or “ aqiiadag ” (colloidal 
graphite), (b) 1'he metal to he eoab'd is first giv(}n 
a thin layer of an easily fusible metal, .such as tin 
or Wood’s alloy, and the hot coating metal is then 
sprayed on to this, so that it medts and thus forms 
SI biiuler. (c) The metal t(i be coated is heated to 
such a temperature that it is alloyed with or welded 
to the sjn-syving metal. For oxsitnple, vessels te be 
coated with lead are heat<*d to 320° C., and iron 
is heat(^d to 2.50°— 3(K)° C. or copper to 500° C. prior 
to coaling with zinc. — A. K. P, 

Non-n.ridising atmosphere ; MefJxnl of heat ing in a, 

- with avoidance, of the production of miU 
scale. F. K. Meiser. G.P. 319,277, 3.1.18. 

The gns(*ous fuel used consist.s substantially of 
nitrogen and carbon monoxide, and is obtaiiu‘d by 
the rc'inoval of carbon dioxide from serni-produccr- 
gas, — T. St. 

Pchealing furnaces; C</nstriirtion of walls or 
])ar{ition.'i, more esj>eci(dl!j for use in continuous 
recuperative ~ — . Wellman Smith Owen Engin- 
eering Corp., and A. V, Kemp. E.P. 141,981, 
18.7.19. 

Ca.stings: Manufacture of [sound] . H. AVade. 

From A. .T. Griffith. E.P. 142,201, 4.2.19. 

Ore.s and the Ule; (irndinff or concentration of . 

F. G. Gascho. E.P. 142,246 and 142, .389, 14.3.19. 

Heat treatment of metals and- a pparatus therefor.* 
F. G. Brcttell. From Snead and Co. Iron Works. 
E.P. 142,:k58, 5.7.19. 

Steel; High-speed . H igh-sperd tool-steel. 

W. L. PI Eilonder, Assr. to The Chemical 
Foundalion. Inc. U.S.P. 1 ..337,209-10, 20.4.20. 
Appl., 6.3.17. 

See G.P. 309,17.5 and E.P. 104,670 of 1916; J., 1919,. 
908 a; 1917, 967. 

Magnet-steel. K. Honda, Assr. to Sumitomo 
Chukosho, Ltd. U.S.P. 1,338,132 4, 27.4.20. 
Appl., 22.10.17. 

See E.P. 118,601-2 of 1918; J., 1919, 72(5 a. 

alloy] objects having great strength and 
great resi.stanc€ against the action of orids. B. 
Strauss, A^sr. to The Chemical P'oundation, Inc. 
U.S.P. 1,339,378, 4.5.20. Appl., 25.6.13. Re- 
newed G.8.19 

See E.P. 13,415 of 1913; J., 1914, 697. 

Alloys. Cooper Roscarch Co.. Ass(m?.‘’. of H. S. 

Cooper. E.P. 120,565, 15.10.18. Conv., 15.10.17. 
vSee U.S.P. 1,254,987 of 1918; J., 1918, 186 a. 

Ores; Treatment of fine . Dorr Co., Assces. of 

1). S. McAfee. E.P. 135,844, 24.11. Ifk Conv., 
16.8.18. 

See U.S.P. 1,305,817 of 1919; J., 1919, 541 a. 

Electrochemical precipitation of metals. E. R. 
Holden. Reissue 14,8^19, 27.4.20, of U.S.P. 
1,269,665, 11.6.18. Appl., 30.10.19. 

SsB J., 1918, 689 a. 
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[lofte 80, 1080. 


Zinc solutions; Purification of — S- 

Asfir. to The Metals Extraction Corporation, J>mi. 
U.S.P. 1,331,334, 17.2.20, and l,33/,0.)8, 13.4.20. 
Appl., 21.5.19 and 26.9.19. 

Skb E.P. 138,946 and 138,95101 1918; J.. 1920, 371 a. 

Ores; Concentration of . E. Edser and S. 

Tucker, Assrs. to Minerals on 

American Corp. U.S.P. 1 , 33 / ,o48, 20.4. -0. 

Appl., 3.7.18. 

Skb E.P. 121, 3a3 of 1917; J., 1919, 78 a. 

Solder: Manufacturiiuj . E. E. P. .E P- S. J. 

de Laurent, As^sr. to Alinninuim Solder Co. 
U.S.P. 1,338,966, 4.5.20. Appl., ‘22.9.16. Pe- 
nowed 11.11.19. 

Ske E.P. 13,856 of 1915; J., 1916, 1264. 

Coke for blast-furnaces. G.P. 319,550, See II. a. 
Oj:idisin(j tin and zinc. E.P. 14‘2,15<. See \ II. 
Zinc wire. G P. 31/,35.>. See XI. 

XL-ELECTRO-CHEMISTRY. 

^famlard cM; A h„d M. C- 

E Henderson. 3. Amor. Cliem. S<x\, 1920, 4A 

676—689. 

Ceu.h of the penoral type Pl^.H^^/MSO, tsat.)/ 
HgiSOjHf? in which M is sodium, nickel, mangan- 
ese, cobalt, or zinc are constant and reproducible, 
and possess all the cl.ai ; / tenstics ^ 

standard cell. The KMF is nearly the same ^^hat- 
cv^r sulphate is employed. The following values 
arc rocorderl : sodium sulphate 
sulphate, ()-96-l30 ; cobalt su phate. 
caneso sulphate. 0-964/8 : ami zinc sulphate. 0 96-1/ / 
volt. (C/. J.C.8.,ii.,348.)-J. b\S. 

*Pofa.ssiuin ferrieijanide. llrown and oUiei>. S< < 

VII. 

Klect rolyt ic potentials. Pi< k. See \ II. 

Alkali amahjains. Frank and Withrow. X. 


Appl., 27.3.19. 

She E.l’. 12'), 935 of 19lSj J., 1919, 945 a. 

Soo also pages (a) 4;17, EhcMcd precipitation 
O.P. 310,7SH)) ; Electro-ostiwUc 
^17 4031 439, (iiiscous fuel (U.o.P. 

440* Substitute for mineral oils (CLP. 21^,691). 4o6, 
\k’kel solutions (E.P. 141,766); Electuc resistance 
alloy (U.S.P. 1,337,276). 4o7, Metals fiom ous 

(U.S.P. 1,338,271). 


XII.-FATS; OILS: WAXES. 

Coconut oil; Jl»”<>aity of Philippine ^ 

Perkins. Philippine J. feci., 1919, 15, 463—474. 

Thirty samples of edible coconut oil ,vere kept for 
two years under varying conditions of light, air, 
etc. Oxygen was found to bo necessary lor the 
dovclopment of rancidity, but not of acidity. The 
action of light increased the hydrolysia of the fat 
in soaleil bottles, but, on the other hand, all samples 
..xposed to the air in darkness became r«'>eid^ 
Enzymes soluble in fat (but not those insoluble) 
appeared to have a slight ««<!'■*' 
creasing the acidity, but sterilisation of the oil had 
iiltle if anv, benetici.il clfcet. In tho second ^age 
of rancidity the free fatty acids 
an extent depending upon the amount of , 

This oxidation was accelerated by 
moi.sture, hut light was not an essential f.ietor. An 
oil with a low initial acidity remained t “'t* '' 

exposure to air and light for two years.-C. A. M. 

Saponification ralue [of fats]; llatyl alcohol as a 
medniin in the determinalion of . A- ^ . 
Pardee R L- Ilasche, and E. E. Hold. J. Ind 
Eng Chem., 1929, 12, 481—482. 

The use of butyl alcohol (cf. 'T-. f). g-'C' 

Iiracticnllv the same v.dues as ethyl alcohol in th' 
U termination of tho saponification values of tlf 
,: rrca.lMv saponifiable oils and '’"f 

(he case of substances which are more difficult P. 
s;ipoiiifv (e.a., beeswax, spermaceti, and wool fan 
, h'e resjdls. are l.igher and 9-™. y- 


PvTKMS the results arc Higher anu mu n , 

IV mminilicalion for 30 nuns, when but>l nliohol i 

Electrolytic redaction of eri(u« r f 0 .apo«m/.P b ar- Saponification is complete in .5 mms. in tla 

henfabr. vorm. K. llayAr und C’o. (-.P. 30.),.19.1. oil when n-butyl alcohol is us,. 


29.3.17. 

In the el,x trulvti.. reduction of organic Compounds 
'.sing a catluale of lead or a lead alloy the cathode 
17 arranged in a horizuntal plane mth •"‘v',*;' 

surface, pointing downwards. 1 ho lead oil, jn 

stead of remain. UR on the surface ami causing los 
of effieieney. falls to tlie holtmi ol the tesscy and 
as either oxidi.s.sl .« the amsle chamber to le.jd 
oxide, or may Ih- removal liom the /.ell. L. . . 

Elect rind nnidurtor [zinc true]; Producm.i 

an aJterntian of .strurture >,f an ■ - I fl heat- 

imj dnnntj tnrdintj. A.di. IJrown, ImVfii nml 

Co. G.P. 317, .455, 11.1-2.1 1 . 

The brittlencRS of zin/- wir/* h redimed by passing 
a suitable electric current tbruugh the wire during 
the winding process.- J. ^S. G. 1. 

Electric furnaces; Contnd systeni hr - — . I. 

Thorntdn, jun., Assr. to 

and Manufacturing Co. l.S.f . l.-U ,4U8, 

27.4.20. Appl., 29.6.18. 

Electric heating furruices; 

R Marks. From Armour fertilizer Works. 

E>. 142,2^, 22.4.19. 

See U.S.P. 1,817,328 of 1919;^., 1919, 912 a. 


u^l Saponihcatmu is compunu ... 

cas/‘’of c(!a liver oil when n-butyl alcohol is u^.d 
us the medium.- (’. A. M. 

Fatty acids from cottonseed foots; Heat iMdoiirr 

of a distiUatinn plant for f ie • 

.1 Abberg. J. Ind. Eng. t’bcm., 1920, 12, 4M) 

493. . . 

Fkfhii fatty acid stock was distilb^cl with sup* i- 
Latcd s mini m a coal-hnxl hUII, tho volume n 
which wL k/‘pt ( onstant. Measurements of tl^ 
tempiraturc at tho different points were made i 
intervals of 5 mins , the amounts of fatty 
water in bucccshivo portions ot tho ^ 
weiijhed the cooling wat/.-r weighed, and . 
allowance made for surfac/^ cvaimration ; the .st. . i 
was passed over a haromotrio 
fixed liases were removed by means of a . 
nimtn In calculating tho heat lost by radia 
from the xhell of the conden«T .Jf”" .,^,^ 1 ;,',!; 
lieat of the fatty acids was taken as 0 46. The I 
KncVwax cnkuhitcd from tho data obtaind . 
tho total heat above 32® F per lb of a 

, the fatty acid vaponrl.—O. A. M, 
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Fatty acids; Preparation of for soap from 

P etroleum oil fractions of high mofeculqr weight. 

. Ubbeiohd© and 8. PMscnstcin, Mitt, dcutsch. 
Forschungsinst. Textilatoffe, 1918 [4]. Chcm. 
Zentr., 1920, 91, II., 22 — 23. 

Paraffin wtx or heavy mineral oil or distillate is 
slowly oxidised when heated with air or oxygon 
below 200° C., and much more rapidly in presence 
of a catalyst such as finely-divided manganese di- 
oxide or stearate. Purified paraffin wax heated for 
12 hrs. with 1% of manganese stearate in the pres- 
ence of oxygen and 21% of water yielded a 
nearly colourless product with snponif. value 200, 
and unsaponifiable matter 18— 20%. It contained 
butyric, valeric, and probably cnnrylic acids, but 
no known solid fatty acids could be identilU'd. It 
yielded good soaps. — C. A. M. 

Catalyst; New for hydrogenation [of ojV.s]. 

W D. Uichardson. Chem. and Met. Kng., 1020, 
22, 793—790. 

Finely-divided nickel, prepared mechanically by 
abrasion, constitutes an active catalyst for the 
hydrogenation of oils. The nickel in the form of 
shot is subjected to the action of abrasivavs such as 
ground quartz, pumice, carborundum, diatomaceous 
earth, etc., Abbe tumbling or pebble mills lined 
with porcelain being suitable for the operation. 
Adulteration with portions of the lining is iniKKUi- 
ous, but a lining of nickel plates would be preft'r- 
ublo. A semi-drying oil was first used in the mill, 
but water is better, as it produces a more finely- 
divided catalyst, is loss liable to contain catalyst 
poisons, and forms a film of sub-oxide on the nickel 
which probably increases the activity if kept down 
to the narrowest limits. The activity curve of the 
catalyst shows a considerable rise at the commence- 
ment of hydrogenation, which lasts for some time 
before it reaches its peak and diX'liru.s. Exposure 
of tlio nickel boforo grinding to temperatures ns 
high as 1470° C dm s not appear to destroy 
the catalytic activity. Il(;'(a)verv of the nickel is 
effected by filter-pressing, then burning to remove 
fat, followed by mixing with a flux and melting 
in a furnace. The nickel is th("i recovered in the 
form of shot. — W. J. W. 

i’^ildrogenation. Kideal. Sec. XX. 

Patents. 

Oils; Process of removing or decreasing object ion- 

aide odours from treated - -. ,1. F. Boog<*, 

Assr. to Fi. I. dll Pont do Nemours and Co. 
U.S.P. 1,337,339, 20 4.20. Appl., 13.6.18. 

Blown cottonseed oil having an obieciionablc odour 
is blown with steam at 105° — 130° C. under rcduceil 
pressure. — A. de W. 

Fats and oils; Ertraetion of . H. Bollmann. 

G.P. 303,846, 28.9.16. 

The raw materials, such as cereal grains, are placed 
in a number of containers having perforated 
bottoms arranged in a clo.seil chamber. The con- 
tainers are moved through the ehamlu'r in t)ne 
direction, and the solvent falls freely through the 
containers in succession in the opposite direc tion, 
so that its fat content gradually increases. 

—A. J. II. 

Catalysts which have been used for fat-hardening ; 

Bevivifying . C. und G. Muller, SpeiselVtt- 

fttbr. A.-G. G.P, 319,332, 15.12.18. 

A CATALYST prepared, e.g.^ from nickel borate, is 
regenerated after use by stirring for J hr. in warm 
refined olive oil, removinp the oil first by mechanical 
means and then by heating with a fat-solvent such 
as ether, and finally heating the residue for | hr. 
at 4^—^® 0. in hydrogen.— L. A. C, 


Washing and cleaning; Process for . K, 

Horkenbach. G.P. 317,796, 6.11.17. Addn. to 
317,402 (J., 1920, 876 a). 

Freshly-cut i)cat is treated with a mineral acid 
and heated with simultaneous agitation in a current 
of air or oxygen containing also carbon dioxide, if 
necessary; the detergent is then finally produced as 
described earlier. The structureless lower layers of 
peat give a better product than that obtained from 
the upper layers. — I), F. T. 

Detergent; Production of a pasty — ^ Chem. 

Werko Miinchen O. Barlochor. G.P. 318,151, 
4.5.18. Addn. to 314,909 (J., 1920, 198 a). 
Sodium bicarbonate, suspended in water, is intro- 
duced slowly in a fine .stream into a mixing or ^n- 
veying apparatus in which a mixture of magnesium 
hydroxide and water-glass is circulated very 
rapidly. Tho sodium bicarbonate may bo intro- 
duced, if necessary under pressure, into the suction 
pipe of the mixing apparatus in close proximity 
to the latter. Carbon dioxide may l)e substituted 
for sodium bicarbonate. — J. II. L. 

Jlydrogenating oils; Apjiarotus for . G. 

Martin. U.8.P. 1,333,328,9.3.20. Ap])l., 10.6.19. 

See E.P. 139,239 of 1918; J., 1920, 305 a. 

Oil from vegetable seeds, nuts, and tlie. like; Ex- 
tracting . C. Downs, R. A. Bilhvood, and 

T. W. Turnill. U.S.P. 1,.T18,909, 4.5.20. Appl., 
21.1.19. 

See E.P. 121,856 of 1918; J., 1919, 377 a. 
Tyre-filUng compositions. E.P. 142,416. See XIV. 


XI1I.-PA1NTS : P16MEMTS ; VARMISHES : 
BESINS. 

Jtesin Jrom species of Xantlionhoa not previously 
examined . E. 11. Rennie, W. 1. Cooki*, and D. 
11. FinUiyson. (’hem. Soe. Trans., 1920, 117, 
338-350. 

The Xanfhorrhaa resins from Kangaroo Isliuid 
and W. Australia, in common with other species, 
contain p-eoumaric acid, cither tree or as an ester, 
and p-hydroxyl>enzaklehyde, and by steam distilla- 
tion from a strongly alkaline solution the following 
additional suhstances were obtained; — From a red 
refin from Kangaroo Island— a fragrant liquid of 
vanillin-like odour and pa'onol (2-hydroxy-4- 
methoxyacetophenono). From a yellow resin from 
A'. Taieana — hydroxyptconol in addition to the 
above two suhsta net's. From a it'd resin from 
X. Preissii-a fragrant litiuid not identified, 
Ucitronellol, iJioonol, hydroxypa‘onolj and a com- 
Dound which was pix^sibly metlioxydiphenyl ether. 

' -G. F. M. 

Patents. 

Coaling substances to protect them nr render them 

i\on-porous ; Producing maternds for . C. A. 

Cloghorn, and The Gayncr PneuinaAe Co. E.P. 
141,414, 10.1.19. 

“ Turkish birdlime” (prepaixHl fntm the fruits of 
Cordia myxa and Cordia lotifolin) is dried at a 
temperature not oxcetHliug 180° ¥. (82° C.) prefer- 
ably in a vacuum, and then pulvcrisetl, conveniently 
at the same temperature. It can then bo spread in 
a thin coating on canvas or other materfal to render 
it fluid-proof or applied as a liquid-tight jointing 
material; the powder is finally treated with water. 

— D. F. T. 

! Ink compound; Solid . M. Tsutsumi. E.P. 

■ 141,631, 11.9.19. 

j Extract of logw’ood and galls (60 pts.) is mixed with 
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sodium salicylate (0 2 pt.), potassium ferrous tar- 
trate (30 pts.), purified gum arabic (7 pts.), and a 
suitable proportion of ‘"Soluble Blue or “ Fast 
Blue.” The powder may be pressed into cakes. 

^D. F. T. I 

I 

Ferric oxide; Manufacture of pure . F. i 

Hemingway. U.S.P. 1,337,402, 20.4.20. Appl., ' 
28.8.19. 

An intimate mixture of a ferrous salt and a dry ' 
alkaline substance is ground continuously so that | 
the iron is largely converted into the ferric con- 
dition, and the resulting powder is calcined at the 
temperature necessary to produce the desired shade ' 
of colour. — D. F. T. 

[Fioment] colourii: Mnniifucfinr of , G, B. 

Palmer. U.S.P. 1,339,219, 4.5.20. Appl., 14.6. 19. 
Thk “ sulplionio acid-derive<l pulp known as ; 
worms ” is filtered and then incorporated with a 
pigment carrier. — A. do W. 

Fhenolic condensation product and process of manu- 
facturiruj. L. V. Redman, A. J. Weith, and F. 

P- Brock, .\ssrs. U) Redmanol Chemical Pr(KiucLs 
Co. U.S.P. l,.TO,i:i4, 4.5.20. Appl., O.ti.lB. 

A MiXTUKE of a filler, a phenolic body, and a inethyl- 
encamine body adapted to “ react anhydrously ” 
therewith, is mixed with a fnsibh* phenolic con- 
densation product, together with sufficient methyl- ■ 
enoamine substance to completi! the eoiivorsion to 
a hard resistant product, and tlien subjecUMl to 
moulding and heat treatment to produee a hard 
resistant body. — A. dc W, 

Surfaces or the like; F.nrc.ss for rendering 

cap'ihJe of being easihi n , tied. C. H. Boeiiringer 
Solm. G.P. 318, 217, 2.10.17, 

A chol.^te is added to a solution to be used for coat- 
ing or silvering surl'aces or to water ('olours, bronze 
colours, inks, or the like, to facilitate the wetting 
of the surface under treatment.- L, A. C. 

Lnmphlach; Plant for nunnifacturing . M. 

Viertel, Assr. to 'I he ('heniicail Foundation ln<\ 
U.S.P. 1,338,208, 27,1.20. Appl., 17.8.1.5. 

See G.P. 295,517 of 1011; J., 1017, 200. 

XIV.-INDIA'RUBBER; GUTTA-PERCHA. 

Patents. 

• 

Vulcanising natural and artificial caoutchouc and 
caoutcfiouc-iike snhsfances. L. Gaisman and J. 

L. Rosenbaum. K.R. 141,112, lO.l.lO. 

The colour ba.-es of b:i>i<; coal tar dyes are capable 
of accelerathuf^ the vuk nnisation of rubber with 
sulphur, and uie vulcanise<l jjrodiicts an*, in some 
cases, colounxl throughout their mass.— J). F. T. 

Tyre filling compositions. W. G. Wright. E.P. 
142,410, 17.12.19. 

SoTA bean oil (25] pts.) .cooled to about 32°F.(f)°C.), 
is mixtMi thorouLihly with enleimd magnesia (2 pts.) 
and Venetian rwl pt.) ; sulpliur chloride (6 pts.) 
is then added riuhkly, the resulting chemical re- ■ 
action raising the U*mperaturc to :100'^— 400'^ F. ’ 
(about 90^^ — C ). After a few minutes tlie mix- ; 
ture, having attained tlie necessary consistency and , 
colour, is poured into moulds anrl cooled uniformly, i 

d). F. T/ 

» 

Buhher; Method and apparatus for treating : 

[drying] . E. A. VVullenwel)er, Assr. to | 

Morgan and Wright. U.S.P. 1,337,530, 20.4.20. ; 
Appl., 5.10.17. 

Rubbeb is dried by subjecting it to the action of . 
s^regated volumes of heated and humidified gas in i 
circulation, which are auceessively removed when ' 


excessively humid and renlaced by freshly-con- 
ditioned volumes of gas, so that the rubber remains 
moist at the Surface until it reaches a uniform, 
nearly dry condition. The process is carried out in 
a chamber in which gas is circulated intermittently 
until .saturated, when it is exhau.sted intermittently 
and fresh gas supplied intermittently. Automatic 
means are provided for maintaining the supply and 
exhaustion of gas, and for maintaining the 
humidity and temperature inside the chamber. 

-J. H. J. 

(luttaperchn substitute. G.P. 317,145. See V. 


XV.-LEATHER; BONE; HORN; GLUE. 

Tanning vuiferiaU; PrejHiration of lightly chromed 

hide powder for flic analjisis of . G. Baldracco 

ami S. Camilla. J. Soc. Leather Trades’ Chem., 
1920, 4 , 88—92. 

OuDiNAUY liming and subsequent doliming of the 
skins with hvilrochloric acid has many dis- 
advantage.s. The skins are given a preliminary 
unhairing, washed in running water tor 24 hrs., 
then tri'ated with a weak solution of ammonia, 
again washed, and sliced with a razor. The product 
is dried at ordinary temperatures, ground in a 
special mill to give a non-e*hrome(l hide powder, 
which is chromed with 2 g. of crystallised chromium 
chloride per 100 g. of powder for 15 mins., and 
pre.HS(*d to eliminate water. The powder cake is 
broken up, driwl in a current of air, ground, and 
used for the modified method of analysis (J., 1920, 
123 a). - D. W. 

P.\TF.NT8. 

Leather; Process for rendering resistant to 

ehlorine, P. Askenasy. G.P. 299,075, 19,11.10. 

The leather is trt?ated with sudi chlorinated oils, 
waxes, vU'.. as contain le.ss than 30 ^ Gl, or a mix- 
ture of such products. These are more suitable than 
rouii>ounds eontaining more chlorine because they 
are less n'sinous in cliaracdcr.- -D. W. 

Phrome leather waste; Process for detnnning . 

10. Immondoerfer. G.P. 305,598, 8.8.17. 

The waste is treaterl with aldehydes or quinones. 
and thou submitted to successive strong solutions 
of alkalis and acids. ’I’ho aldehyde' or (|uinone 
renders the f(*lt more resistant to tlie action of the 
acids or alkalis,- -D. W. 

Deliming hides; Process for . R. TIaberer und 

Co. G.P. 817,804, 28.9.18. 

Waste liquors obtained in the removal of the bitter 
principle of lupins, e.spccially by methods in 
wliicdi no caustic alkali or lime is uhihI, are very 
suitable for deliming bides, as they do not hydrqlvse 
or dissolve the bide sulifltarux* even when liigbly 
concentrated, and tin* ammonium salts tliey contain 
react favourably on the [lelt. The wasU' liquors may 
be neutralised with alkalis or alkaline salts lieloia* 
use. — D. W. 

Waterproof vegetable-tanned leuthcr; Process for 

vianufaffuring . W. ILrbbe.rg. G.P. 

317,965, 22.2.18. 

The tanned leather whilst still wet is tre:ded with 
a solution of asphalt, petroleum jiiU b, rosin, or the 
like in a volatile organic solvent, dried, and then 
given a fresh treatment with the impregnating 
medium.— I). W. 

Adhesivet; Process of preparing flexible un- 

affected by hot water. G. Hoffmann. G.P. 
316,604, 17.7.17. 

Hot solutions of known adhesives in anhjydrous 
organic solvents are mixed with anhydrous acids and 
8(3ftoning Agents, and the mixtures cooled and 
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treated with a small amount of a hardening agent. 
For example, a solution of cellulose in acetone and 
amyl acetate is treated with oil and acetic adid, and 
formalin added to the mixture; or, a solution of 
anhydrous glue or gelatin in acetic jicid is treated 
with glycerin, and subsequently, when cold, with 
formalin. — C. A. M. 


XVI.-S0ILS; FEBTlLISEfiS. 

Soih; Acidity and acidiinetry of — -. The Jlopl iiis 
and Veltit method for determining sod acidify. 
H. 0. Knight. J. Ind. Eng. Chcm., 1920, 12, 
340—344. 

In the Hopkins and Pettit method the soil is ex- 
tracted with potassium nitrate solution and the 
extract titrated, using phenolphthalein as in- 
dicator. The author finds that identical results are 
obtained when the soil is extracted with iV/1 
potassium nitrate, potassium chloride, sodium 
nitrate, sodium chloride, or calcium chloride solu- 
tions. The acidity of trie salt extract of an acid 
soil is independent of the temperature from 25® to 
1X)° C., but the acidity of the first portions of the 
extract increases with increase in concentration of 
the salt solution. The difference in absorption of 
calcium and potassiuin from solutions of their bases 
may b(5 accounted for by precipitation effects. There 
is a niarked basic exchange when a neutral salt 
solution is added to an acid soil, and alumina goes 
into solution; this, however, does not account for 
the total acidity of the solution. Exchange of acid 
riidicles doi's not take place to any apprec-iablo ex- 
tent. '\\'hrn an acid soil is extracted with potassium 
acetate solution, acetic o<‘id may ho distilled from 
the extract. — W. P. S. 

K'icldahl method for crop and soil anol.^sis: Tioric 

acid modification of . V. Scales and A. P. 

Harrison. J. Ind. En;-;. Chcm., 1920, 12, 350— 
3.52. 

TiiF use of of iX boric acid solutioit (Winkler, J., 
1913. for absorbing tlu' amninnia distilled in 
file Kj('ldah! metbod is trustworthy Bioniophenol- 
blne is a suit able indicator for the suhsequont 
titration. — W. P. S. j 

Man^n^ncse in plant ashes. Wester, *SVr. XXIII, 


Patents. 

Separating solids from liquids [e.g., starch from 

gluten}; Process and apparatus for J Y 

Conte. E.P. 128,944, 25.6.19. Conv., 27.6.18. 
The precipitated starch is washed off the inclined 
j troughs on which it accumulates by a powerful jet 
! of water without the use of scrapers, and the water 
i used for this is circulated round and round by a 
! pump, .so that the milky liquid may be obtained in 
I a convenient state of concentration. — W. H. C. 

Saccharifying celhdosic materials. G.P. 316,696 
See XVIII. 

: Syrup. G.P. 317,165, 317,530, and 318,795. See 

VTV. ^ ^ i > 


XVIIL-FERMENTATION INDUSTWES. 

Malting; Changes produced in starch and nitrogen- 
ous substances during . F. Tombeur. Bull, 

Assoc. Anc. Elevas do Louvain, 1920, 20, 72 — 85. 
A HiGu-GiiAnF, Moravian barley was stcepfKl for 
72 hrs. with change of slet'p water every 12 hrs., 
malted for 6 days, allowed to “ felt ” for 1 day, and 
cured for 48 hrs., first at 45® — 50® G. and then at 
10.5®— 110® C, The change in the lOOO-corn w'cight 
(dry) showed a malting loss of 14-.36%. The loss 
of .starch during steeping and germinating (due 
to formation of sugars) was high; the loss during 
curing (due to formation of decomposition products 
ns w’cll as sugars) wmh comparatively small. The 
maximum yield of extract (77-4%) \vas attained 
after 12 hours on the kiln diminishing subsequently 
(to 75*3 "X), and it is concluded that the amount of 
diastase formed during germination is directly pro- 
portional to the duration of the process. The total 
nitrogen-content decreased very slightly during 
malting, but the soluble nitrogen increased greatly 
to the fi'-st stage of curing and decreased there- 
after, thus showing that the amount of nitrogenous 
matter in wort may be lessened by suitably regu- 
lating the kiln temperature. Of the total nitrogen 
the proportion of soluble nitrogen was 19*17% in 
the barley and 34*18% in the finished malt. The 
firoportion of coagnlablo soluble nitrogen decreased 
to less than one-balf Ixdween the steeping stage and 
the end of curing, whilst the proportion of non- 
coagulahl(‘ nitrogen increased fourfold. — L. E. 


Patents. 

Fertilisers; Manufaefu re of compound . E. 

Rein, TO. G.P. 300,697, 25.3.16. Addn. to 299,001 
(p. 449 a). 

PnosiMioRiTF, and similar minerals are decomposed 
by the mother licpiors obtained by tin action of 
nitric acid on mixed suljiliates ((i.P. 299,006: p. 
419 a), yielding fertilisers containing an alkali, 
ammonia, nitric acid, and phosphoric acid in any 
desired proportion.s. — W. J. W. 

Saccharifying cellulosic materials. G.P. .316,696 
See XVIII. 


XVII.— SUGARS; STARCHES; GUMS. 

Sugars; Determination of by inversion. Hildt. 

Ann. Chim. Analyt., 1920, 2, 103 — 106. 

The inversion of sugars by enzymes and by orgaiiio 
and inorganic catalysts is discusvsed; benzeno- 
sulphonic acid is particularly useful for the inver- 
sion of sugars in the analysis of condensed milk 
(cf. 1919, 61a), since its prolonged action does 
not afreet the reducing powers of the sugars pro- 
duced.—W. P. S. 


.Iridity of worts, beers, and other similar liquids: 

Ne.w methods for determining the . II W. 

Windisch and W. Dietrich. Wocli. Bran., 1919 
36, 379-381, 387—390. (Sc*e J., 1920, 128 a, 
293 A.) 

, The pn'sence of both primary and second^iry phos- 
phate in a solution ensures the latter against either 
excL'ssivi* acidity or excessive alkalinity, i.fi., it 
, serves as a “ Imlfer ” sysUun. Thus in 'a solution 
of primary and .secondary potassium phosphates the 
Il-ion com entraiion changes from 0*64x10 to 0*61 
xlO * as the ratio of primary to secondary salt is 
cliangod from 32;1 to 1 132. The proportions 
of free acid and of primary and secondary 
phosphate in mixtures may lie determined by 
tho method previously described (lor. cit.) by 
, using capillarily active organic bases as in- 
dicator. Of the havSes tried only cucupine (0*1% 

I solution of the dihydrocliloride) proved sufficiently 
■ sensitive; it is less convenient than tho acid in- 
j dicator since about 6 mins, must be allowed after 
I each addition of alkali in order that the liquid may 
acquire its “permanent” viscosity; and further, 
the viscostagonometer outlet is liable to be rendered 
greasy by the free ba.se and needs to be cleaned 
frequently with chromic acid. On adding Buccessire 
portions of standard alkali to a mixture of free 
acid and primary pho.sphato in presence of eucupine 



m A 


fJnsd so, 1020. 


Cl. XVIII.— fermentation INDOSTBIES. 


dihydrochloride, the surface tension remains prac- 
tically constant until the free acid is completely 
neutralised, at which point it falls rapidly to a 
value which again alters very slowly until tertiary 
phosphate begins to be formed, when there is a fur- 
ther rapid fall. The liquid must not contain more 
than about 1 c.c. of NjlO primary salt, otherwise 
the secondary salt formed during titration will 
lower the surface tension so much as to render the 
observation of the formation of tertiary salt rather 
dilFicult. — L. E. 

Hop bitter ock/,;; Annlysis of and their 

chancics dariof/ hop hodiiKj, H. Liiers and A. 
Ilauniann. Z. ges. IJraiiw., 1J>20, 43, 6.5—07, 
73—76, 81-81, 8t)— 82, 97—101. 

The bop bitter acids lower the surface tension very 
considerably. Surface tensi<ui measurements with 
the dropping pipette (slaiagmometer or visco- 
stagonometer) of Traube were made on hop extracts 
prepared by Imiliug 1 g. of the hops with 1 1. of 
2% Rochelle salt for 1 hr. under a retlux <-ondenser. 
Tnere is a certain parallelism between the results 
and those obtained by tlie determination of tl>o 
bitter substanee.s of hops l)y .idler’s inethwl (J., 
1912, 1(K)3), and the Kuri'aee tension method is 
advantageous in following the degree of extrac- 
tion during hop boiling, vsimo it shows diireroncsHs 
during the later stages of extraction which cannot 
he detected by Adler’s method. Surface tension 
measuromonis, ultra-microscopic examination, and 
ultra-filtration experiments show that the a-hitter 
acid (huniulone) is, in aqueous solution, inter- 
mediate between a siisponsoid and an emulsoid, its 
degrcH3 of dispersion being alft'ctoil by the presence 
of electrolytes or of other colloids. Humulone 
lowers the surface tension of water to a greater 
degree in presonc**' of acid than in proseuio of 
alkali. Since ii lowers the .‘surface tension of water 
strongly, humulone tend,s to accumulate at the sur- 
face of separation l>ctween the water and air or 
other phase. This property i.s also p<>ss<‘«sed Ity 
proteins and dextrins, and in conjunction witli the 
high internal friction of the dextrins and products 
of protein-hydrolysis iniparta head-retention to 
beer. During hop boiling the humulone undergoes 
a chemical change (rosinification) corrospondiug 
with which there is a rise of surface tension ; the 
change, which is ac<‘onipanie<l by increase of hitter 
flavour. incTeaac',s with duration of l>oiling and with 
the acidity of the solution. This change is less 
pronoun(<^Hi when the humulone is boiled with wort 
than when ’boiled in a<juoous solution, whence it 
seems tliat the wort protein protects the humulone 
to 8ome extent. The /?-hop hitter acid (lupulone) 
and the 7-resin also po.s.sess the property of iowa r- 
ing surface tenriion though to a much les.s degree 
than humulone, — L. E. 

Beer wort; Conditions requisite for head-fonmifion 

by . W. Windiftch and V'. Iksrraann. Woeh. 

Bran., 1920, 37, lOO-lll, 121—125, 129—132. 
187—139, 14.5—117, 1.53- 1.55. 

By using membrane filters (rf. Zsigmondy an<l 
Bachroann, J., 1918, 453 a) differing in fincnes.s of 
porosity, it is possible to obtain an approximate 
measure of the degree of fineness which colloidal 
particles must possess in order to affect the head- 
formation of wort, etc. If wort which gives a 
peraistent head i.T filtered through a membrane 
niter erf »3officient fineneee, the ultra-filtrate tlnis 
obtained gives, on shaking, an abundant hut non- 
liersisteikt head; in this respect the ultra-filtrate 
resembles a solution of albumoscH. If the re^^idue 
on the filter is washed free from sugars ami salts, 
dried, and treaty with water, part of it dissolve 
('reversible colloids) and part is insoluble (irre- 
versible colloids). If the ultra-filtrate is treated 


with the soluble part of the filter residue it 
regains the power of head-retention. The solublo 
part of the filter re.sidue consists in part of non- 
coagulahle protein, but chiefly of non-protein sub- 
Btancos, and it appears that whilst the non- 
coagulable proteins are able to produce head, it is 
the non-protein substances which render the head 
jiersistent. Those non-protein substances are of a 
carbohydrate nature. The proteins which produce 
head have a high canillary activity, whilst the non- 
proteins which render the head persistent have a 
low capillary activity. The authors have employed 
the “iron value “ (analogous to the “ gold value ” 
of Z.sigmondy, J., 1902, 192) for characterising the 
colloiils which are re.sponsihlo for head-retention. 
This “iron value” is mosisured by the concentra- 
tion of sodium chloride requisite just to produce 
turbidity or flocculation of a ferric hydroxide 
sol in tlu' presence of the colloid, Df the non- 
proteins which caii.so head-retention, barley gu'm 
appears to l>e the most active, and there appears 
to he an optimum proportion Ix'tween the protein 
liead-producer and the uun-protcin which causes 
head-retention. By the addition of a capillarily 
active suhstanco {e.q., amyl or octyl alcohol) whicli 
lowers the surface tension of wort, the hatter losc^^ 
the powt'r of head-formation when its surfart' 
tension is .sufliciently reduced, viz., to 38 or 4(i 
dynes ixu’ cm. — L. E. 

Yeast; Influence of sudden coolino, durino or aftn- 

fernientation, on , espccialhf in respect <>f 

subsidence. H. Will. Z. gcs. Brauw., 1920, 4.'i, 
49 — 51, 57 58, 

In a brewery where, ina<lvertently, th<' yeast w:i.< 
kept hi'low (Y C. for 31— ;I6 hours, great diflicuhv 
was rtuh.<('<iuoully experieuct'd with regard to siili- 
fiidence, the hwr remaining quite turbid wiili 
suspen<i(‘d yeast; the flavour of the hi'cr also uns 
very prejudicially affected. Experiments shoA^d 
that the suUidence is not affected by low temp^uM 
turo (0° to -19^ C.) either during or imim'diatcly 
after ferFiieutation or 3 or 6 wee^ks after fcniK'nhi- 
tion, and the diffn ulty encountered at the hrcw^ iy 
niu.st liave been due to .some other cause. — L. K. 

Jirer: C se of fine. Delbracki in the preporai ton 0 / 
stotilr pole - - H. Lii<*rs. Z. gcs, Brauu., 
1920, 43, 51- .53, .58—61. 

A» rniFic.vTjoN of tlie mash and wort hyun'ans of 
Delhrurhi (Wiiulisch, .f., 1913, 98()). in tlu‘ pet piUM- 
tion of pale k'er, im[>rovcH the colour and flavniir 
of tlio lnier. e.siHM'iiilly where hrewin;!; water of lu;:li 
carlxFUate-nMitent is used. T<» reslric t the prul< m- 
('ontent of the hoer as far as consistent w ith In ad- 
retention ami ])alate-fulm*ss, it is advisahle m 
aeidify the wort r.ather than the masli. A muhII 
proportion of woi-t of alwuit 14"^ Bllg. is treaU'<l at 
•50^ C. with a pure culture of the orgauisin. an 
acidity e<|uivnlent to 1-5— TdX of lactic acid hnn^ 
obtained in 12 hrs. Sufficient of this acidifies! wort 
i.s added to the main mash to neutralise tiic (.11- 
bonate of the wateT, anel water .softemed Iry hcilin^ 
is used fe)r spargireg. Tlie hulk of the ncidifieMl wori 
is aeideel gradually to the main wort during lln‘ 
whole elrainage' proe-ess, the amount so added (8 M. 
per hrenv of 1H() hi. of 12?, wort) being sueli tfiaf 
the wort, after coagulntiou of the protein, an 
acidity, pa - .5*2, at which maximum proteun e‘oa;:uI;i- 
tion is ohta ineel. Tho finislmd beer has a sli^thilv 
higher acidity (prr-4‘0- 4*2) than Iwer prepared in 
the ordinary way (pH = 4'3 — 4*4) and is charueferised 
by brillianee, good head-retention, and flavour. If 
also poftsesses very hi^ mechanical as well ns 
biological .stability, being unaffoctod by stron;: 
median ical agitution. Tho loss of cxtnnc't invoiv'si 
in acidification renders tho process too costly lor 
ordinary use.— -L. E. 
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Saccharin and dvlcin in beer; Detection of — 
A. Baumann. Z. ges Brauw., 1920, 43, 137 — 139. 
Foil the detection of saccharin and dulcin^in beer 
the method proposed by Tortelli and Piazza (J., 
1910, 1327) gives satisfactory rcaults, but the 
saccnarin isolated is liable to be contaminated 
with impurities which prevent its crystallisation; 
this difficulty is avoided as follows: — The residue 
of saccharin (from 1 1. of boor) left on distilling the 
ether-petroleum spirit solution {loc. cit.) is dis- 
solved in alcoliol and treated with a few drops of 
potassium hydroxide solution and then with a few 
c.c. of sodium chloride solution and tw’o or three 
times this quantity of water, shaken with 
petroleum spirit, and the solution is distilled until 
free from alcohol, cooled, acidified with 3—4 c.c. 
of 10% sulphuric acid and again extracted 3 or 4 
times with the inixture of ether and petroleum 
spirit. This extract is washed with a little water 
to remove acid and filtered ; on evaporating the 
filtrate in vnrAto at the ordinary temperature the 
saccharin is obtained crystalline and almost white. 
The authors have ieolated saccharin and diilcin 
from boor ti> which 90 mg. saccharin and 10 mg. 
dulcin or 10 mg. of saccharin and 90 mg. dulcin 
had been added per litre. — L. E. 

iriac.?; Treatment of the blue “ cosse ” of . A 

Picdallu, P. Malvezin, and L. Clrandchanip. 
Comptes rend., 1920, 170, 1129 — 1131. 

Oxygen in an extremely finely divided condition, 
obtained, for instance, by forcing it through a 
jjorcelain filter candle under [)ro,ssure, when pa.s.sed 
through wine damaged by blue “ casse ” is capable 
of rapidly oxidising the ferrous salts present in 
such wine to ferric salts. By this means the iron 
may bo eliminated, being precipitated in its ferric 
state by the tannins present, and such wine after 
clarification is not liable to further “ cas.so.” 

— W. G. 

Alcohol and water; Vapour composition of mix^ 
tures of — . W, K. Lewis. J. Ind. Eng. 

Chom., 1920, 12, 49^499. 

The results obtained by Wrew'sky (Z. physik. 
Chem., 1912, 81, 1) have been recalculated and 
extended by extrapolation, and Iiho data expressed 
graphically in diagrams so aa to be applicable to the 
corditions of industrial distillation. ((’/. J.C.S.. 
July.N-C. A. M. 

Fermentation; Sensitiveness of yeast to the 

Pb value. H. von Euler and §. Hointze. Ark. 
Kemi, 1917, 7, No. 21, 1—21. 

Ykast fermentation of sucrose and dextrose occurs 
W'ith a maximum velocity in solution of acidity 
represented by pn^ti. In the presence of yeast 
water or asparagin the maximum velocity is at the 
fiame point, but is very much greater than in sitlu- 
tions whicli contain no nutritive nitrogen com- 
pounds. Oxalic acid in solutions up to 0-025A i.s 
not a yeast poison nor is chromic acid in dilute 
eolutions, {Cf, J.C.S., July.)—,!. F, S. 

Saccharase linvert a sc] ; Influence of temperature 

and acidity on the formation of . H. von 

Euler and 0. Svanberg. Ark, Kcrni. 1917. 7, 
No. 23, 1—32. 

The optimum formation of invertase from yeast 
occurs at 20°— 3lP C. ; at 35° there is no further 
formation. At acidity pu =2 the formation of 
invertase is disturbed, but at pn =6 — 7 there is a 
strong formation which amounts to 90% of that 
under the optimum conditions of acidity.— J. F. S. 

Saccharase [invertase]; Temperature sensitiveness 

of . H. von Euler and I. Laiirin. Ark. 

Kemi, 1917, 7, No. 24, 1-30. 

The activity of invertase is decreased by one half 


on hating to 69° 0. ; at this temperature it haa an 
constant, A:=.5xl0-». The minimum 
temperature sensitiveness of invertase lies at an 
acidity pa=4r-5, an<I this point is the position of 
optimum enzyme activity. The temperature 
^nfiitivenesH of separated invertase is a little less 
than that of the non-.separated enzyme due to a 
protecting action of the cell. Invertase from 
bottom yeast has a smaller temperature sensitive- 
ness (about 2°) than that from tor) yeast (Cf 

J.C.S., July.)-J. F. S. ^ ^ 

Catalase from rhyllostachys miiis, Itiv. (Chemical 
kinetics of catalase I. E. Yamasaki. 8ci. Hep 
Tohoku Imp. Univ., 1920, 9, 13— 5H. 

A c.vfALA.SE prepared from an edible sjrrout of a 
species of bamboo, Phi/llostachys mitis, Itiv,, de- 
composoe hydrogen peroxide with a velocity which 
steadily decreases during the reaction. The enzyme 
3 s prepareil by crushing the plant with water 
saturated with toluene and after 21 lirs. pressing 
and treating the filtrate with absolute alcohol 
(Cf. .T.C.8., i., 453.)—.!. F. S. 

Methyl alcohol. Schryver and \V(X)d. See XX. 

Patents, 

Soft drinks [non^intoxicaiiny be.vcroqcs]; Process 

of producing . A. L. HLraus U 8 P 

1,337,027, 13.4.20. Appl., 14.11.19. 

Bhhii that has undergone alcoholic fermentation is 
boiled to remove alcohol. The residno is mixed 
with water and treated with an agent to produce a 
bittor llavour and with a. foam-prodneing material, 
or it 13 treated with sufficient citrii; acid to produce 
a pungent taste. In either case it is further 
treated with a carbohydrate sweetening material, 
salt, and hops. The product is fermented to an 
alcohol content of Icm than 0*5%, fined, carbonated, 
and filtered; it may bo carbonated and filtered a 
second time, if desirable, and i.s linallv carbonated 
again. — L. E. 

Beverags; Process for making non -intoxicating 

1.338,803. 

4.5.20. Appl., 17.5.19. 

A MIXTURE of about 500 lb. of ground, pale malt 
and about 300 Ib. of ground caramel malt is 
mashed with about 18 bris. of water at 77° F. 
(25° 0.) and boiled for a short time. After settling 
the wort is drawn off, mixed with about brls o? 
boiling water, boiled, treated with pre-determined 
quantities of hops dnriiig boiling and sufficient 
water to make 100 brks. after boiling. The liquor- 
13 then drained (from the spent hops etc.), cooled 
to ulKiiit G8° F, (20° 0.), pitched with yeast (I lb. 
per brl.), and allow'od to ferment for about 36 hrs. 

I he brow is allowed to cool and stand for a specified 
period, treated with a body-giving substance, and 
thmi carbonated. — L. E. 

Yeast: Manufacture, of with little or 710 pro- 

duction of alcohol. Verein der Spiritus-Fabri- 
kanten in Deutschland. G.P. 304 243 24 4 15 
Addition to 303,222 (J., 1920, 345 a). ’ 

Tite nutrient solution in wdiich the yeast is pitched 
contains a mineral salt from whieh the acid is 
IiberatHl by the yeast, and this ai id combines with 
the alkali {c.g. ammonia) or alkaline .^alts present 
III the inflowing nutrient solution.— .1. H. L. 

CcUidosic materials; Sacchnrificat mn of with 

simultaneous recovery of citrate-soluble phos- 
phate. Chem. Fabr. Bhonania A.-G., P. L, 
Schmidt and G. A. Voerkelius. G. 1* 316,696, 
25.12,17. Addition to 305,120 (J., 1919, 896a) 
(See also Ger. Pat. 304,400; J.. 1920, 309 a.) 

The liydtx)Iysi8 of the ccllnlos© ester and the solu- 
tion of the phosphate are effected by a short boiling 
in concentrated solution, e.g., with 2—4 parts of 
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water for one part of wood originally taken. A 10% 
solution of sugar is thus obtained. Preferably only 
so much phosphate is used as will yield the amount 
of free phosphoric acid necessary to saccharify tho 
wood dextriiis. — J. H. L. 


XIXa.-^F00DS. 

Milk analysis. G. Anibiihl and H. Weiss. Mitt. 

Lebensmittelimters. Hyg., 1019, 10, 53—76. 

Chem. Zeutr., 1919, 90, I\ 191—192. 
Freparation uf serum jvr refrariumrler mcasiire- 
nients . — Tho reagent is prepared by dissolving 
125 g. of mereiiric chloride in about 76 c.c. of warm 
3(3% hydrochloric acid and then diluting tho solu- 
tion to lUU c.c. with the same strength acid; U'3 c.c. 
of the reageiil mixed witli 3U c.c. ol water should 
give a refractoineter reading of exactly 20°. Milk 
serum is obtained by mixing 30 c.c. of milk with 
0'3 c.c. of the reageut, and filtering tho mixturo. 
The quantity of added water in a milk calculated 
from tho retraction of the serum agrce.s with tho 
amount actually present if this does not exoeixl 
35% ; with from 40 to (30 of added water tho re- 
sults are 2’5 — -^' 0 % too low. 'I'lie refractions of 
serums {iropared with mercury chloride arc usually 
3*0° — 3*4° higher than those of serums prepared 
with calcium chloride, but the difference is less iii 
tho case of sour milks. 

Detection of nitrates in milk. — Tho method de- 
scribed by Tillmans and Splittgerber (J., 1912, 249) 
is trustworthy, but not that of Tillmans (ibui., 1911, 
44). Tlio te.st may l>e applied to the mercury 
chloride si'rum obtained as de.scribed above; 
nitrates are decomposed gradually in milk and 
about one-half of the quantity may disappear 
wdthin one month. Tlie reagents themselves and 
the filter paper used must bo tested tor nitrates. 

— W. P. s. 

Butter and ma njarinc ; Defretion of coal-tar d yes in 

. G. \'an H. (lilnioitr. Analyst, 1920, 45, 173. 

Aboxtt 1 c.c. of tlie dear llltered fat is In ated in a 
test-tube at IV5- C. and shaken occasionally; in tho 
abaence of coal-tar dyrs tl/e fat will Ixyorno colour- 
less within 10 but in tlu'ir presemeo the fat 

remains colourc^d. Tln' fat must be separatcHl pro* 
vioii.sly at a mod<*rately low tempera tine since 
butter fat soparatod (from curd, etc.) at above UK)° 
C. does not iMM-on;o colourless whon heated at 
185° C.— W. P. S. 

Cellulose os cattle fodder; I'se of . F. Scurti 

and G. .Morl;dli. Sla/,. . Agrar. lial., lt)l'J, 
52, 238-265. C’hem. ZcMr., 1919, 90, IV., 1112- 
1113. 

JVIaizk robs contain'd 3s(j { of crude cellulose, 
1*75% of cnuii firott'in-, ami 16'3 of substances 
soluble in dilute hydrochloric: mid. By digesting 
the cellulose for 2 lirs. with 10 jits. of ()'125— 2*5 .. 
sulphuric acid 45 2 — 5.‘i'3 of the cellulose; was dis- 
solved, of which .S2'96 17’5 consisted of reducing 

sugars calculated as dcxtro-c. I’iie residue c-oiisisP’d 
mainly (up to 74 / ) of cellulose. The best results 
were obtuinrsd when the cpiantity of acud wa.s 4% 
of that of tlie material, ilcdiiction of the amount 
of liquid or of the acidity, or increase* of the pres- 
sure to 5 or 10 atni, caused reversal of tlie hydro- 
lysis, Tho yield of sugars was also redncjed by re- 
ducing the period of hydrolysis lo I hr. or prolong- 
ing it l>ejfond 2 hrs. The soluble carbohydrates 
contained dextrose, arabinose, and xylose. 

-C. A. M. 

nice chaff. Scurti and Zay. See II b. 

Mineral icaters. Baughman and Skinner. Beo VII, 


I Patents. 

i Preserving organic materiaU [e.o., foodstuffs]. R 
Pape. E.P. 142,169, 24.1.19. 

Oroanio material, e.g., a foodstuff .such as milk i.s 
i heated at 70° C. or at 98°— ,100° C., and at the saiuo 
' time i.s subjected to a gaseous pressure of 2 atm, or 
more during the whole period of heating. During 
the heating the material is kept in a state of agita- 
tion to increase tho amount of gas dissolved and to 
prevent superheating. In order to maintain the 
original taste, smell, and eolour of tho material tho 
heating may be conduct(‘d at 40°— 60° C. and tho 
gasc.s introduced heated to 250°— 350° C., or, con- 
versely, tho material may be at a high teinporaturo 
— say 120° C. — and tho ga.ses introduced at a low 
temperature — say 20° C. — J. H. J. 

Eggs; Method of preserving . H. J. N. H. 

Kessener and N. L. Solingoii. G.P. 312,505, 
17.3.17. 

Eggs arc coated with a .solution of cellulose acetate 
in ethyl acetate; the coating does not affect tho 
taste or vitality of the eggs. — W. P. S. 

Beverage extract; Solid solutde and process of 

manufacturing same. J. K. Lippen, Assr. to 
Po.stum Cereal (’o. F.S.P. 1,338,231 27 4 20 
Appl,, 1.4.18. 

SoiKJucM grains are fluluHl and the flour is separ- 
ated, dextriuiseil, and I'c-mixed with tho ilaaes. 
Dextrdiiscd whi'at and barley flours, rye middlings, 
and molasses are added, and Iho mixturo is roast('d 
at a caramelising tcniperatiire. The product is 
extracted with water, ami the solution evaporated 
to dryness.- .1. li. .T. 

Fniii-juice.s; Process of treating . F. F 

Dunlap and II. A. K never. IJ.S. Pat, 1,338,681 
1.5.20. Appl. , 2J. 9.18. 

A I'ROTKOi.VTK’ eii/.yme active in '^liglilly aeid media 
i.s added to eilrms fruit juite, which is' then heated 
sufliciently fnng (o enai>l<' the enzyme to digest the 
proteins of tlie juice. .1. II. ,J. 

Drying fruits^ vegetaUtrs, and other suhslancrs; 
Method of and opiiorofus for . G. 11. Ben- 

jamin. C.S.l*. 1,. 339, 092, 1.5.20. Appl., 16.4. 17. 
SrasTAXCM.s to 1 m^ partially driid are suhjeeOsI 
^imul(aneously to the action of radiant luoit, idec- 
liie light ray.'' ol emi ti rilled intensity, and a moving 
atmosjdiere ol coiilrolhd temperatnn- and humid iiv, 

• J. H. d: 

Dried po/rtfoc.s ; Process for pre paring . ,1. 

Carpzow. G.l*. 318,980, 7.5.15. 

PoTVToK.s an* washer!, peeled, fitudy-divided, 
covered with a layer of ve(gclahlr> mucilagr*, ainl 
drierl at a temjierature wliadi will not atiVet the 
standi. 'I'he coating j)n‘V( nts daikcning of the 
polatrK's.- ('. A. M. 

Syrup; Preparation o/ nnii-crysl (dlising edible , 

K. Srdiomann. G.P. (a) 317,165, 27.(3.18, and in) 

3 1 7, .530, 3.8.18. 

Ca) .a NON’-rKYSTAi.Msi.N't; syi'up is mado by coti(» ii- 
rating Udow PKC C. fitarc.Ii milk to a starc.fi coiitoni 
of 5 — 10%, and mixing willi Ix'et molas.ses, etc., ’ii 
such proportion that the mixturo <'ontain8 about, 
66% of wluhle solid matter. Both tho starch aitd 
tho pectin of the jiotaloe.s impart consistency to llm 
syrup, (b) Potato flliavings or potato meal arn 
added to the molasses and thr* starch is converted 
into starch paste by heating at 65° — 70° C. 

- G. F. M. 

Syrups; Production of non-crystalline table ■ 

R. fk'homann. G.P. 318,796, 4.7.18. Addition to 
317,165 (preceding). 

Potatoes arc steamed and so strongly pressed as to 
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yield a juice containing 6 — 10% of etarch. The 
mice, after evaporation at a temperature below 
100® C. if necessary, is treated with such a quantity 
of beet sugar, or concentrated juice or anolasses, 
that the mixture contains not more than 66% of 
soluble dry substance— J . H. L. | 

Leguminous veg eta bits; Process for rendering | 

more easily cooked. H. Luthjo. G.P. 318,568, I 
18.11.16. ! 
Peas etc. arc troatf'd at the ordinary temporatiiro j 
or far beiow the boiling Icmperatun' with a solution j 
of caustic alkali or ammonia, or with gas<'ous am- ; 
raoiiia, and the water content then rwluced to that | 
of ordinary commercial products.— C. A. M. j 

Cacao, chocolate, or the like; A]}i>nratvs for grind- | 

ituj or miring . C. l*ostraiie<ky. It.P. 

13’, 512, 3.6.14. I 

Cocoa and chocolate; Process and a}>paratus for i 

manufacture of . F. F. Whithani. K.P. 

141,053, 31.5.19. 

Preserving animal and vegetable substances; 
Method and aj) 2 >aratus for — — . 1C. Ci. Falk ami i 
E. M. Fraiikol. E.P. 123,073, 30.1.19. Conv., ! 
30.1.18. i 

See U.S.P. 1,309,357 of 1919; J., 1919, 051 a. ' 

Milk product; Condensed S. M. Dick. E.P. i 

141,763, 8.3.18. 

See U.S.P. 1,258,996-7 of 1918; J., 1918, 320a. ! 


XIXb.-WATER PURIFICATION; SANITATION. 

Scirage purified by the ac.fivafed slvdge. process; 
Action of the bacteria of the flora of — — on 
eiirltohydrutcs, P. ('ouniioiit and A. Rocliaix. 
(.^uin))t‘?t. icijd., !920, 1/0, 1131- 1135. 

'I'lii; l)a(4t'i ia oi' th.e lloia of sewam* purified by tlu‘ 
aetivato<l sludge [)roec!ss exert a marked fermenting 
acliuii oil cailiohydi ales, Liu- acfi\iiy \aiying willi 
Lhi.> sj)eci( s. - -5V. (,• . 

Patent. 

»S5*( and the like on cil nis trees; Proe.css of dcslroip 

?/o; . 11. IllunienlKTg. F.S.P. 1 ,.‘137,5.38, 

20.4.2i). A})!)]., 20.12.16. 

Sc'AEE-iNKESTEO trccs are treated with a compound 
of hydrogen and an <'l<-ii)ent oi the jihosphorus 
group, except nitrogen and boron.—.). 11, J. 


XX.-0RGANIC PRODUCTS: MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

Alkidoids; Papp's method for determination of 

. A. Heidus<'hka and L. Wolf. Siiddtseh. 

Apoth.-Z<nt., 1920, 60, 1'12 — 113. Chein. Zentr., ; 
1920, 91, II. , 581- 582. 

Low results hy Rapp’s method for estimation of ' 
alkaloids (.1., 1919, 336 a) caus<'d by partial absorp- 
tion of the chloroform by the plaster of Paris paste, , 
may be preventtM by mixing sand or pow<lered glas.s ! 
with the paste. For the assay of cinehoiiu ^rk, 

3 g. is iicated with 15 c.c. iV /2 hydrochloric acid on . 
the water bath for 10 mins., cooled, agitated for 5 i 
mins, with 60 c.c. of chloroform and 3 c.c. of 20% 
s^ium hydroxide, and then for 1 min. with 30— 
35 g. of plastei of Paris. The chloroform, after 
separation, is filtered and 50 c.c. is shaken for 
1 min. with 12‘6 c.c. of N/10 hydrochloric acid, 


diluted with 12'5 c.c. of water, and 20 c.c. of the 
mixture finally titrated with N/IO potassium hy- 
droxide; the percentage of quinine is given by 
(10 -c.c. .^/lO KOH)3 09-f 2. In the case of *8emcn 
strychni it is sometimes diflicult to obtain a clear 
chloroform solution, even after repeaLul extractions 
with benzene. lUO g. of the alkaloid solution in 
ether-chloroform is evapuraU^d to small bulk, 
treated with 2.5 c.c. of chloroform, and shaken with 
20 c.c. of 2% sulphuric acid. After clarification, 
the solution i.s passed through a filter half filled with 
moistened plaster of Paris, 14 c.c. of the clear 
lillrate lx ing mixed with 3 c.c. of 15/ sodium 
hydroxide and shaken for 3 mins, with 70 c.c. of 
chloroform and 25 — 30 g. of plastei- of Paras. 60 c.c. 
of this solution, after clarilication, is filtered, 
shaken with 12 c.c. of iV/10 sulphuric acid, diluted 
witli 12 c.c of water, and 20 c.c. of this mixturo 
titrated with iV / 10 .sodium hydroxide. The per- 
centage of alkaloid is equal to (lO-c.c. N flO 
Na()H)3 64-^5.— W. J. W. 

Quinine; Determination of , C. Bamberger. 

Phariu. Zentr., 1920, 61, 257—259, 267—270. 

The following method yields results which agree 
with those obtaine4l by the Swiss Pliarmacopmia 
mi'thod which is known to bo trustworthy (the 
(Jennaii Phannacopmin method is unreliable): — 
2'5 g. of cinchona bark is warmed on a water-bath 
for 10 mins, with 2 c.c. of hydrochloric acid and 
20 c.c. of w:»t<^r, then cooled and shaken with a 
mixture of 25 g. of chloroform and 50 g. of ether. 
5 g. of soiliinn hydroxide is tiien added, the mixturo 
shaken tiioroiighly for 3 mins., and 50 g. of 
<‘rystallisod calcium sulphate is added; when this 
has setthnl, 60 g, of the clear chlorofonn-ether 
solution IS transferred te a .separating funnel and 
shaken out twice with 5 c.c. of iV/lO hydrochlorio 
acid and twice with 10 c.e. of water. The unitetl 
oxtracLs are titrated with .A /lO potassium 
hydroxi'le vdlution, using methyl-red as indicator. 
(Cf. Prerilhs and Mannlu im, A., 1915. 1070; Rapp 
and Dietrich, J., 1918, 336 a.)— W. P. S. 

Salvarsan ; Composition of . R. (L Fargher 

ami F. L. Pyman. Cliem. Soc. Trans., 1920, 117, 

370 -377. 

.Salvausan precipitated from methyl alcoholic 
solution by means of etlier contains no combined 
nu'tliyl alcohol as suggested by Kober (J. Amor. 
Chem. Soc., 1919, 41, 442). ^Vhcn piecipitated by 
uKMiisoi ;m clone, however, it coiilnnis om* molecular 
proportion of that substance. Commercial salvar- 
san contains a considerable proportion of sulphur, 
2—3 in extreme easCvS, which is not disclosed in 
the repiiteil formnbi. The authors eonsidor that, 
at least in part, thii o('<'ura in the form of a 
sulpharnna-group, -NH.SOJl, whilst some may bo 
directly altacheii to arsenic, oi‘ be ^iresonl in 
pliysical association wiih the salvarsan. Pure 
salvaisan, as distinct from the commercial product, 
w;us obt:iine<l by the reduction of 3-nilro-4-hydroxy- 
phcnylarsiuic acid in alkaline solution with just 
sudicieiit hy d ro.su 1 phi be to reduce the nitro-group. 
'I'lie K'suUing amine was purified by the inctlKKl of 
Fhrlich and Bortheiin (J., 1912, 407) and wa.s further 
redmed to the arscnobenzeiie hy means ot hypo- 
plunsphorous acid in presence of ]>otassium iodide as 
a catalyst, the precipitated Rise being then con- 
verted into its dihydrocdiloride.- di. F. M. 

.Iminjiic acid; Preparation of primary . H. C. 

Choetham and J. H. Schmidt. J, Amer. Chem. 

Soc., 1920, 42, 828— 829. 

By heating a mixture of dry arsenic acid (i g.-mol.) 
and aniline (?, g.-mol.) for 12 hrs. at 150® — 160® C. 
a good yield of arsanilic acid (26% of the pure re- 
crystallised substance) can bo obtained and 90% of 
the excess aniline oan be easily recovered. — J. K. 
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Anenicj Organic compounds of . A. McKenzie 

and J. K. Wood. Chem. Soc. Trans., 1920, 117, 
406-415. 

ETUOXYDICHLOROAUglNE, b.p. 145°— 146° C. at 
751 nim., and diothoxychloroarsino, b.p. 64° — 
65° C. at 20 nim., were obtained by the action of 
one and two niols. respectively of sodium ethoxido 
on arsenious chloride. Ethyldichloroarsine was 
obtained froni arsenious oxide through cthyldi- 
iodoarsino and etiiylarsenious oxide. For the pre- 
paration of diphenylcyanoarsine, dipbenylchloro- 
arsine was treated with sodium hydroxide solution, 
whereby an almost theoretical yield of diphenyl- 
arsonious oxide was obtaiiKHl. This was heated 
at 120° — 160° C., and dry hj’droKon cyanide was 
passed into the molten material for 5 hrs. The 
yield of crude product is almost theoretical. The 
pure substance has m.p. .‘U° — 32° C.— C. F. M. 

Benzoic acid and its derivatives; Volatility of 

in steam. N. V. Sidgwick. Chem. Soc. Trans., 
1920,117,306-406. 

The volatility in steam of benzoic acid and some of 
its derivAtivcri was determined by passing steam 
through a mixture of the acid and water contained 
in two 120 c.c. llasks heatwl in a glycerin bath and 
arranged in series uitli one another and with a 
Kjeldahl trap leading to the condenser. Tlie steam 
oonneotions, the upper parts of the flasks, and the 
trap were all lagged to |)reveub condensation. The 
following are some of the results: — 



I'crccKtuge 

V:t pour 

Relative 


ia 

Itres.surc iit 

vap. 


diatilliiU'. 

mm. • 109. 

pressure. 

Benxolc acid 

. 1 •null 

. 112 9 

10 

Phe&ylaoetic acid 

. 0-294 

. 29-.55 

. 0-262 

Toittlo add —ortho 

0-904 

. 97-0 

4-49 

— raeU 

. . ->-(>04 

. 60-7 

2-81 

— para 

.. ' 215 

. 21-6 

1-0 

Hydroiybenaoic acid —ortho 

. 0-400 

. 39-7 

. 1320-0 

— meta 

. . 0-0015 . 

0140 . 

. 5-0 

— jtara 

. , 0-0003 . 

0-030 . 

1-0 


Tbo relative vapour pressure above is referred to 
the ^?«-acid as unity, except that phenylacetic 
acid is referred to benzoic acid.— G. F. M. 


Chlorobenzenes; Analysis of industrial . F. 

Bourion and C. Courtois, Comptes rend., 1920, 
170, 1115—1117. 

Tub method previously given (J., 1920, 425 a) for 
the analy.sis of indu.strial chlorobenzenes is slightly 
modified to allow of a more accurate determination 
of the percentage of polychlorobenzenes. A sample 
of the chlorobenzene is di.^itilhxl at 160° C. and tbo 
density at 40° C. of the residue which does not pass 
over is determined. Ily 'iUean-H of this value and 
formulas given it is possible to calculate the per- 
centage of polychlorobenzenes present.-- \V. G. 

Methyl chlorosulphonafe; Art ion of uniter on . 

J, Guyot and L. J. Simon. Coni[)tes rend., 1920, 
170, 326-" 328. 

The action of water on nedhyl c hlorosulphonate is 
regulated hv three main changes, thns:^ — 

SOjCl. ()CH, vOH J)^ HCId CICOH ; 

S0,CI.()CH,4 Gd) H,S(), + CH,Cl: 
so, CLOCK, + H,(» CK,nSO,+HCl; 
there being under .some conditions two subsidiary 
changes : — 

HCl i Cn,Cl ^H/): 

CH,HS(Vl CH,GI1 H,S(h f (CH,),0. 

The final equilibrium depends on the n*lativo 
amounts of water and ehlorosulphonate present. 
The primary change is the. one which produces 
methyl hydrogen sulphate, biu with exec'ss of waU-r 
this compound is further dccornno.sed, this latter 
action bcung, however, reversible. W'hen the 
amount of water dimini.shes the concentration of 
the acids hocoinea important, the esterification of 
the methyl alcohol, with the consequent formation 
of methyl chloride, becoming the most important 
change. — W. 0. 



Halogenhydrins ; Preiwrntion of , J. Bead 

and M. M. Williams. Chem. Soc. Trans., Ifi^, 
117, 359—362. 

Chlouinf. or bromine water may be used as a source 
• of hypochlorous or hypobromous acid for the prepa- 
ration of halogenhydrins from ethylenic compounds. 
Ethylene brornohydrin, for example, is obtained by 
leading ethylene and air saturated with bromine 
vapour through two perforated bulbs fixed a short 
distance apart in ico-coolcxl water which is kept in 
continual agitation. The operation may be con- 
tinued until the solution contains over 14% of 
brornohydrin. A proportion of ethylene dibromide, 
corresponding to about 27% of the bromine used, is 
formed ns a by-product, but in the case of the 
, chlorohydrin the amount of dichloride formed 
' appears to be substantially less {cf. Gomberg, J., 

, 1919, 923 a).— G. F. M. 

j Ethers; Catalytic jrreparation by the dry way of 

I certain . A. Mailho and F. de Godon. Bull. 

i Soc. Chim., 1920, 27, 328—330. (See J., 1919, 
j 926a; 1920, 217 a.) 

Allyl alc'ohol vapour when passed over calcined 
alum at ! 85° -190° C. gives a ‘10% yield of ally I 
ether. If the allyl alcohol is mixed with methyl 
alcohol or its higher homologues the main product 
is still allyl ether, altiiough a certain amount of thcj 
mixed other is obtaint'd. {Cf. J.C.S., July.) 

- W. G. 

Amines; Preparation of by catalysis. A. 

Mailho. Comptes rend., 1920, i70, 1120—1123. 
At.dazinf.s undergo hydrogenation when passed with 
hydrogen over reduced nickel at 140°- 100° C., 
giving the corresponding primary and secondary 
amines, the relative proportions of the two amines 
obtained varying with the temperature of hydro- 
genation and the aldazino used. The method has 
been applied to tile pri'paration of ethyl-, isobutvl-, 
and isoamyl-aruines. — W. G. 

Hydroyenation ; Catalytic with protected 

hydrosols. E. K. Rideal. J. Ainer. (’hem. Sot'., 
1920, 42, 749-750. 

PiiOTF.CTiNo colloids, sucli as gum arahie, function 
as pepti.sing agents in catalytic hydrogenation In' 
colloidal platinum and palladium, 'flu' addition of 
a litth' colloidal jialladium to colloidal plaiinutii 
grinitlv cnhanc(‘8 the activity of the latU'r. {Cf. 
J.G.S.‘, ii., 301.)— J. F. S. 

Catalytic aetion.s at solid surfaces. Jll. IJiith.i- 
yenation o/ acelaUlehyde and the dchydroyni i- 
fion of ethyl alcohol in the presence of fini!i 
divided metids. E. F. Armstrong and T. IV 
lliiditeh. I’ror. Roy. Hoc,, 1920. a, 97, 250- 251 
{Cf. J.. 1919, 780 A 1920, 10’Ia.) 

At ktaldkiiydk is converted into ethyl alcohol, ulicn 
passed with hydrogen over finely dividtsi copjv'r n; 
niek« I at 120° 300° (’. With copper the yi< I i 
of alcohol is 87-6' ' at 2(X)°, and 3.‘h7% at 300° ( . 
whilst with nickel at 120°— 150° CV it is 53'6/'. 1" 
tile pn*.s»*nce of copper at 295°— ,’100° (% a yield i»l 
95 ; aldcliyde may bo obtainetl from alcohol. Th* 
jiresenco of n litth* water in the alcohol improv* ^ 
tlwi yield of aldehyde ridatively to that of hydrog* H. 
Small ouantities (1~ 2V) of hy-nrtKlucta, ri-hutyrif 
aldehyde, crotonic aldehyde, and ethyl acetate, aro 
always obtained. The prewuice of small quantitii'^ 
of water protects aldehyde from hydrogenation and 
in .some cases entirely prevents the reaction. C f- 
J.C.S., July.)~J. F. S. 

Methyl alcohol; Determination of . 8. 3 

Schryver and C. C. Wood. Analyst, 1920, 45, 
164—170. 

Thb method proposed consists essentiftlly in d*^- 
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termining the concentration of ammonium per- 
sulphate necessary to destroy completely the 
formaldehyde formed in the initial stages of the 
oxidation process under specified conditions of ex- 
periment. The formaldehyde is detected by treat- 
ing the solution with 1% nhenylhydrazine hydro- 
chloride solution, then adding potassium fern- 
cyanide and concentrated hydrcxihloric acid; a 
brilliant re<l coloration is produced and the test will 
detect as little as 1 part of formaldehyde in 
2 000 000. To determine methyl alcohol in aqueous 
solution, portions of 6 c.c. each of the solution 
(which may contain from 0*0005 to 1% of the 
alcohol) are placed in a series of test-tubes, 5 c.c. 
of ammonium persulphate solution of varying <‘on- 
centration (0*01 to 5%) is added, the mixtures aro 
heated at lOO'^ 0. for 10 mins., and 1 c.c. of each 
mixture is then tesU^d for formaldehyde. A smmd 
series of oxidations is then made, using 5 c.c. of the 
alcohol solution with 5 c.c. of persulphate solution 
in concentrations varying lictwcen the limits of 
concentration found in the first test at which tho 
oxidation of the formaldehyde was complete and nor 
complete respectively. For each concentration of 
methyl alwiliol there corresponds a definite (xmeen- 
tration of persulphate to oxidise all the formalde- 
hyde; these concentrations are given in tabular 
form. If c is the concentration (%) of tho per- 
sulphate and X that of the methyl alcohol, and k a 
constant, then x=-kc‘, experiments with pure 
methyl alcohol show that /c =0*059. The method, 
with slight modification, is applicable to the de- 
termination of methyl alcohol in acetone; in this 
case the amount of methyl alcohol present must be 
nob less than 4%. There is no preferential oxida- 
tion of methyl alcohol in a mixture of this with 
ethyl alcohol, but in such a mixture the methyl 
alcohol may bo determined by oxidising the mixture 
partially with a relatively small amount of per- 
sulphate (tlic alcohols bc'ing in exccvs.s) and deter- 
mining colorimetrically the formaldehyde formed 
under these conditions. Ton c.c. of tho ethyl 
alcohol containing mctliyl alcohol is diluted with 
50 c.c. of water and 5 c.c. of this solution is heated 
in a boiling water-bath for 10 mins, with 5 c.c. of 
1% amnioninm persulphate solution; 1 c.c. of the 
mixture is tlien mixed with 1 c.c. of phenylhy- 
draziiio hydrochloride solution, heated in a boiling 
waU;r-bath for 5 mins., cooled, treated with 1 c.c. 
of 2*5% potassium ferricyanide solution and 3 c.c. 
of < 1 nrentrated hydrochloric acid, and the colora- 
tion compared with standards prepared, iinder 
similar conditions, with ethyl alcohol containing 
know'n amounts of methyl alcohol."-W. P. S. 


Acetates; Sijstenuitic detection of . L. J. 

Curtman, 1). A. Broggi, and V. Fourman. Chem. 

Nows, 1920, 120, 2;10— 231. 

To detect acetates in mixtures the authors recom- 
mend the following procedure : ITie solution is 
acidified with nitric acid, treated with silver 
nitratt>, and filtered. The filtrate is made just 
alkaline with caustic soda, a solution of barium and 
calcium chlorides added, and the precipitate filt^^red 
off. The clear liquor is concontratod to 5 c.c. after 
addition of hydrogen peroxide. After filtering off 
tho denosibcxl cry.stals tlie solution is made just 
neutral to pheiiolpiithalcin with dilutee hydrochloric 
acid, 1 c.c. of ferric chloride solution is added, and 
tho colour compaied with that of controls prepared 
with 1 c.c. of ferric cldoride solution in 5 c.c. of 
water and known quantities of sodium acetate. A 
reddish-yellow colour is perceptible if as little as 
2 mg. of .acetic a<’id is present. Acetates may also 
bo rccogni.sod by the o<lour of tho vapour evolved 
on boiling 1 c.c*. of the test solution with 2 c.c. of 
sulphuric acid (l ! 1). The test is sensitive to 2 mf^., 
hut nitrates seriously interfere. (Cf, J.C.8., ii., 
393.)— A. R. P. 


Juniperus oxycedrus oil; Chemiced characters of 

. R. Huerro. J. Pharm. Chim., 191W, 21, 

347—352. 

Juniperus oxycedrus oil has acid value, 0*46 — 1*37; 
saponif. value, 2*9—50; iodine value (Hiibl), 179; 
free alcohols (extracted by phthalic anhyaride), 
12 — 14% ; acetyl value, 38*7—30*5. Whilst the total 
amount of bromine absorbed by the oil varies with 
the excess of hromim* added, the hrouiiuo combining 
as an addition product with the formation of hydro- 
hromic acid is a more constant quantity and ranges 
from .34 to 38 g. per 100 g. of oil.— W. P. S. 

Xanthorrheen resin. Rennie and others. See XIll. 

Ilaloffen in organic suhstajices. Van Winkle and 
Smith. See XXIII. 

Patents. 

Acetic anhydride ; Manufacture of . H. 

Dreyfus. ‘U.S.P. 1,338,979, 4.5.20. Appl., 4.2.19. 
In the process where gaseous sulphuric anhydride 
reacts at a low temperature wdth a dry acetate the 
sulphuric anhydride is mixed with an indifferent 
gaseous diluent. {Cf. E.P. 17,920 of 1915; J., 1917, 
162.)— A. E. D. 

Alkaline-earth salts of organic acids; Manufacture 

of water-soluble . A. Herzfeld and G. Lenart. 

G.P. 303,282, 19.2.16. 

A MIXTURE of organic and inorganic acids obtained 
by the oxidation of a carbohydrate is treatc^d with 
Buffieient alkali hydroxide to neutralise the in- 
organic acid, and the organic acid is then nentral- 
iw^d by tho addition of an alkaline-earth oxide or 
hydroxide. Tho alkaline-earth salt of the organic 
acid is then recovered from tho solution by crystal- 
lisation. (67. J., 1920, 205 A.)— L. A. C. 

Tannin-albumin compound; Process for preparing 

a from blood. Knoll und Co. G.P. (a) 

305,693, 4.9.17, and (b) 317,675, 7.3.18. 

(a) Blood is precipitated with a quantity of tannin 
equal to tho total content of albuminous matter, 
including the haemoglobin. Tho precipitate is 
draintnl, dried, and, if desired, subjected to a tem- 
perature above 1(X)° C., and preferably treated with 
dehydrating agents, e.g., alcohol or hydrochloric 
acid. A light-coloured product i.s obtained which 
is free from both the colour and taste of the blood. 
(q) Blood is decolorised by means of a bleaching 
agent or coagulated and tho albumins filtered off, 
washed, dried, and treated with a tannin solution, 
or they may be treated wdth tannin before filtra- 
tion. In both cases the precipitate gradually ad- 
sorbs n-s much tanuin from tho solution as is con- 
tained in the tannin-nlhumin compound obtained 
as deseribod under (a). Tlio product has a light- 
grey colour. — D. W. • 

Ortjanic derivatives of calcium iodide; Manufacture 

of . W. Spitz. G.P. 318,343, 11.3.16. 

Stable, non-deliquescent compounds of therapeutic 
v.-due are prepared by mixing aqueous or alcoholic 
solutions of calcium iodide and of a free or combined 
amino-acid or urea; double compound? of the two 
con.stituents separate from tho solution by crys- 
tallisation or evaporation. Examples are: Glvoo- 
coll calcium iodide, CaL(CH,.Nfl,.C()On)„2n,0, 
w'hite, prismaiie needles, dwomp. above 275° C. 
w'ithout molting; urea calcium iodide, 
CaI,[m(NH,)J„»2ILO, 

w'hite tables, ni.p. 167*5° C. ; glygvlglycii^e calcium 
iodide, (C^HnNaO,)3,Cal3,2RO. white needles, de- 
eonip. above 200° C. ; alanine calcium iodide, 
(C,H,N03)3,Cal3,2H30, m.p. 115° C.—L. A. C. 

Paraldehyde; Production of . Konsortium fiir 

Klektrochem. Ind. G.P. 319,368, 30.8.17. 

After the conv< rsion of ac^etaldohyde into paralde- 

o 
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hyde by acid catalysts, these acids are removed by 
treating the cooled reaction product with an excess 
of the solid salt of a weak acid, such as a fatty acid 
or boric acid . In this way the formation of aldol or 
crotonaldehyde can be avoided, whilst the paralde- 
hyde and unaltered aldehyde can bo removed and 
separated by distillation. —D. F. T. 

Cymene; Process of treating . 

Selden Co., and J. McC. Scldcn. E.P. 142,226, 
20.2.19. 

See U.S.P. 1,314,920 of 1919; J., 1919, 813 a. 

Colourless organic compounds. E.P. 141,440. See 
III. 

Naphthalene derivatives. O.P. 319,253. See III. 
Electrolytic reduction. G.P. 303,303. See XI. 


XXI.-PH0T0GRAPHIC MATERIALS AND 
PROCESSES. 

Photographic science; Studie.<i in . H. J. I 

Channon. Pilot. J., 1920, 60, 16^1—173. j 

The effect of intensity variation on contrast is not i 
regular but is a function of the plate. With very | 
weak intensities the maximum (tensity obtainable j 
with very prolonged exposures is a function of the I 
intensity and of the plate, but is generally much 
smaller than the density obtainable by an equal 
exposure of short duration and high intensity. 
Reversal can bo produced by continued exposure 
to a weak intensity afitr production of a latent 
image by normal (‘xposure. A similar reversal can 
be prcxluced by exposure to (not ruH;(jssarily contact 
witn) mi>tallic zinc, with the difference that if 
reversal is produced by light action the plate sensi- 
tiveness is destroyi^i, but not if reversal is produced 
by zinc. The production of a positive by develop- 
ment in white light is shown to oe partly due to the 
screening effect of the image first formed, and 
partly due to an actual loss of 8ensitiven<‘ss by the 
(‘X{K)s<*d and partially dcvelopixl film. A number 
of exiieriments are descrilmd, for details of whh h 
the original pap(*r should he consulted. — II. V. S. 

Photographic .sen.^dtisers ; Studies on . /. The 

isocyanine dyestuffs. W. H. Mills and W. J. 
Pope. Phot. J., 1920, 60, 18;i-198. 

Several members of the Lsocyaiiine class of dyes, 
produced by the condimsation of 1 mol. of a (juinol- 
inium alkyl-icKlide with 1 mol. of a quinaldinium 
alkyl-iodide have lound imporUmt use as colour- 
sensitisers of photographic, emulsions, the best- 
known being Pinaverdol (llritish, Sensitol Green). 
Their general constitution is probably best repre- I 
sented by the formula (R)N.C.H,(4')lCH.(2)C,H,. ! 
N.(R)I (see also Mills and Wi.shart, Trans. Chein. ! 
Soc., 1920. 117, .57l>--r)87), The preparation and j 
pro()erties of 20 isocyanines are described, all of j 
them having been examined as to their .s<‘n8iti8ing 1 
effect on photographi( yilatcs by bathing in a solu- j 
tion of 1:75,000. The parent body (l.l'-di- j 
methylisocyanine iodide) is a .strong sensitiser, 
sensitising up to about OKX); the, introduction of a 
third methyl into the 6-position gives a still 
stronger sensitiser (Pinaverdol), The replacement 
of the first two methyl groups by heavier groups 
(ethyl, n-propyl, and 7i-butyl) reduces the sensitising 
effect in increasing amount. The introduction of 
a third methyl group into the fi'-position reduces 
the sen-sitising effect, as does also the introduction 
of two more methyl group into the 2'- and 6-po8i- 
tions, or of a cyano or phenyl group into the 2- 
position. Th© l.T-dieth^l compouna (Ethyl Red) 

IS similar to the l.r-dimethyl compoundj bat a 
somewhat weaker sensitieer, and the addition of 


other radicles into it has a similar effect. The in- 
troduction of the amino-group into the 6-j 6-, or 
6'-poBition in l.l'-dimethylisocyanine iodide in- 
creases the sensitising power to about the same 
extent in each case, out the intrcxiuction of the 
acetamino group has only a slight depressing effect 
in the fi'-position, stronger in the G-position, ancl 
very strong in the G-position. Th© effect of th© 
cinnamoyl-amino group in the 6-po8ition is leas than 
that of the acetamino group. The l.l'-di©thyl-6- 
ethoxy-6'-methoxy compound is a strong sensitiser, 
corresponding with the German Pinachrome. 

-R. V. S. 

Patents. 

Motion-picture film. W. V. D. Kelley, Assr. to 
Prizma, Inc. U.S.P. 1,:137,775, 20.4.20. Apph, 
8.7.18. 

! A riLM is provided on both sides with a sensitive 
emulsion containing a symmetrical design in in- 
sensitive material. Colour-sensation negatives are 
printed on both sides and th© positives stained in 
suitable colours to give natural colours additivcly 

— B. V. 8. 

Actinometers. E.P. 141,825. See XXIII. 

XXII.-EXPL0S1VES; MATCHES. 

Nitroglycerin manufacture; Process for reducing 

the loss of nitric acid and glycerin in . F. 

Hofwimmer. Z. ges. Schies.s- u. Hprongstoffw., 
1919, 14, 361— 3C6, 381—383 , 393—395. Chem. 
Zentr., 1920, 91. II , 620-621. 

In the production of nitroglycerin about 15% of 
glycerin is lost, owing to the solubility of the thre© 
nitrates in the waste acid and wash-waters. Tim 
experimental runs were made in which the only 
variables were the proportions of glycerin and 
nitration acid. After a normal nitration the waste 
acid contains 0’7 — 0'8% of nitroglycerin. By mix- 
ing it with an equal quantity of 20% oleum it may 
bo used for the manufacture of nitric acid. It 
advisable to neutralise oven the first wash w'ater with 
soda in order to reduce the amount of dinitrnte dis- 
solved. Tal)li\s are given showing comparative 
figures for yields of tri- and dinitrate, tempiia- 
turcs, and amount of soda u.scd. The neutrali'-.t 
tion process showed a gain of 30—40% ns rogani^^ 
time and consumption of compri‘ssed air, and ut 
00 — 80% of water. The life of the plant wms al o 
considerably extended. — W. J, W. 

Nitrocellulo.se ; German stnhility tests and a vr)r 

hot storage test (75^ C.) for . F. Ixmzc mid 

B. PleiKs. Z. g(*H. Schic.sB- u. 8prengstolfw., 19l!h 
14, 377— .380, 395-399. Chem. Zentr., 1920, 91, 
II., 622. (67. J., 1920, 281 A.) 

Examination by the nianoinetric and the NO 
methods of 7 samples of collodion cotton ami 0 
samples of guncotton, which had considerably d< 
teriorated nher l.'l — 15 years’ storage in a maga/inc 
and 1 — ij years’ exposure in th© open gave n(« dear 
indication of their relative stability. 3'h(' Imt 
storage teat, on the other hand, gave satisfactory 
results. The presence of unstable portions in gnn- 
(’otton cannot always be dctermineci with oertainty, 
but in this respect the hot storage test again is tlu' 
most reliable, — W. J. W. 

Mercury fulminate; By-products in the manu- 
facture of . A. Langhans. Z. ges. 8chi(\‘=^' 

u. Sprengatoffw., 1919, 14, 366 — 369, 399— 
Chem. Zentr., ifeo, 91, II., 621-622. {Cf. .1 , 
1920, 281 A.) 

Crtrtals are formed chiefly in the curved pipf' 
leading to the coke-tower. They probably consiHt 
of a non-esplosive double lalt of mercurous nitrate 
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and an oxide of mercury. The condensation pro- 
duct in the receivers is similar to the crystals. White 
needles of variable composition are produced by 
precipitation of the condensation liquors with hexa- 
methylenetetramine. It is not possible to separate 
the mercury entirely from the liquors. With 10% 
“ formin ” solution a compound of “ formin ” and 
mercurous nitrate is formed. In the estimation of 
the nitric acid in the liquors by means of nitron, 
the results differ by 2^—3% from those obtained by 
titration. Greater accuracy is secured by a pre- 
liminary evaporation of the neutralised condensa- 
tion liquors, by which moans organic compounds, 
esters, etc., are precipitated. — ^W. J. W. 

Jtecovery of nitrous gases. Walker. See VII. 

Patents. 

Cellulose; Nitration of . C. Clacssen. Q.P. 

298,418, 3.11.15. 

Cellitlose is mercerised by means of sodium 
hydroxide, washed, and dried, the material being 
then unravelled before nitration. — J. W. 

Coloured smoke. E. C. Wei.sgerber. U.S.P. 

1,339,142-50, 4.5.20. Appl., 10.1.19. 

Coloured smoke-producing compositions are com- 
poftCKl of potassium chlorate and lactose together 
with ammonium iodide and iodine; iodine; litharge 
and iodine; lead iodide; copper iodide and iodine; 
ammonium iodide, iodine, and magnesium ; mercury 
sulphide, cobalt oxide, and iodine; mercurous 
iwlide; or naphthalene. 

Nitrocellulose; Purification of . J. Duclaux. 

E.P. 130,019, 2.8.19. Conv., 25.8.13. 

See F.P. 461,785 of 1913; J., 1914, 222. 

Explosives ; Manufacture of . G. A. Hedborg. 

E.P. 140,967, 28.8.19. 

See U.S.P. 1,335,785 of 1920; J., 1920, 429 a. 

Detonatin' s ; ('ompositwn for . E. C. R. Marks. 

From 1']. 1. Dll Pont de Nemours and Co. E.P. 
112,303, 7.5.19. 

See U.S.P. 1,313,650 of 1919; J , 1919, 742 a. 

Artificial clouds, fogs, or mists; Process and ap- 
paratus for production of intense . P. Weiss 

and J. Verdier. U.S.P. 1,338,343, 27.4.20, 
Appl., 10.12.17. 

See E.P. 127,289 of 1916; J., 1919, 555a. 
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quantity of N/2 sodium hydroxide solution (free 
from carbonate) is added so that at leaet 10 mols. 
of NaOH are present for each atom of carbon. The 
mixture is dried and then fuseil until all carbon 
has been oxidised. After cooling the m^lSB is dis- 
solved in hot water, ammonium chloride and cal- 
cium chloride are added, and the precipitated cal- 
cium carbonate is collected, washed, and titrated 
withV/l hydrochloric acid, using methyl orange as 
indicator. — W. P. S. 

Manganese ; Different methods of esti motion of 

and their use in the examination of plajit 

ashes and similar products. D. H. Wester. Rcc. 
Trav. Chim., 1920, 39, 414r-^22. 

Of four colorimetric methods for the estimation of 
traces of manganese examined only Marshall’s 
method (Chem. News, 1901, 76), in which the man- 
ganese is oxidised to permanganate by potassium 
persulphate, was satisfactory. This method is not 
vitiated by the pre.senco of small amounts of nitric 
or sulphuric acid or silver nitrate, and the amount 
of persulphate used is without influence. During 
the process of oxidation the heating on a water bath 
should not excecnl 30 mins. The presence of salts 
likely to be found in plant ashe.s does not interfere 
with the estimation, although it is preferable to 
remove chlorides by a preliminary evaporation with 
Biilphurio acid. The presence of more than 0*05 g. 
of ferric salts per 100 e.c. makes it impossible to 
carry out the colorimetric comparison, — W. G, 

Potash; The De Boode-pcrchloric acid method for 

determining . T. E. KeiLt. J. Ind. Eng. 

Chem., 1920, 12, 276—277. 

SuLi’HATEs are removed by treating the hot solution 
of the sample with hydrochloric acid and a slight 
excess of barium chloride; the solution is then 
cool(!d, diluted to a defmi^ volume, and an aliquot 
portion of the clear liquid is evaporated several 
; time.s to dryness with the addition of aqua regia. 
j The residue is dis.solvcd in 20 e.c. of hot water, 5 c.c. 
i of pel chloric ucid (sp.gr. 1*12) is added, tho mixture 
i evaporated on a hot-plate until copious fumes aro 
I given off, and then cooled. Tho residue should he 
! solid when cold ; it is again evaporated with tho 
j addition of Avater and perchloric arid, tho residue, 
i when cold, treated with 20 r.e. of 95% alcohol, 

I stirred, and tho insoluble portion collected after 30 
I mins, on a weighed asbestos filter, washed twice 
I with alcohol containing 0*2% of perchloric acid, 

I then twice with alcohol-ether (1 !l), dried at 120® C., 
i and weighed. The weight of tho residue is multi- 
; plied by 0*34 to obtain the amount of KA) present. 

-W. P. S. 


Potassium chlorate as a standardising substance for 
solutions of alkali. II. B. Van Valkcnburgh. J. 
Amor. Chem. Sor., 1920, 42, 757—760. 

Potassium chlorate is a suitable substance for 
standardising solutions of alkali, Tho chlorate is 
dried at 240° C. for 4 — 6 hrs., dissolved, the solution 
boiled in an Erlonmeyer flask and sulphur dioxide 
passed in for 30 mins., boiling being continued for 
a further 10 mins, to expel the excess of sulphur 
dioxide. Phenolphthalcin is added and the solu- 
tion titrated, either hot or cold, with alkali. The 
calculation of tho strength of tho alkali is based 
on tho equation: KC10,+3S03+3H.O=3H,S(..+ 
KCl. J. F. S. 

Carbon; Determination of [in organic sub- 

stances]. L. iHAScoBur. J. Pharm. Chim., 1920, 
21, 257—26:1. 

A quantity of the organic substance, e.g.y sugar, 
oxalic acid, sedium acetatOj urea, etc., containing 
0*05—0*2 g. of carbon, is mixed in a covered silver 
crucible with 10 g. of a mixture of equal weights 
of sodium nitrate and potassium nitrate^ ana a 


I Iodic acid as a microchemical reagent for soluble 
and insoluble compounds of calcium, strontium, 
or barium. G. Deniges. Comptes rend., 1920, 
; 170, 995-998. 

Ik a drop of an aqueous solution of a soluble salt of 
ealeiuin, strontium, or barium, or n suspension of a 
finely divided insoluble salt in a drop of water is 
; pia(!cd on a microscope slide and one drop of a 10% 

; aqueous solution of iodic a<'id is added a crystalline 
j precipitate, characteristic for each of the metals, is 
! formed and may bo observed under a microseope. If 
I barium is present as the sulphate, this salt should 
: first bo reduced to tho sulphide in a reducing flame 
j before applying the test. Calcium iodate or 
I periodate should ho ignited and tho tost applied to 
I tho resulting iodide. — W. G. 

Chromium; Influence of atmospheric oxygen on the 

iodometric determination of . 0. Meindl. 

Z. anal., Chem., 1919, 58, 529-548. 

Atmobphbrio oxygen reacts with the hydriodic acid- 
chromic acid mixture and causes the results ob- 
tained in the iodometric determination of chromium 
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to be too high. The error increases with increase 
in the time of contact. — W. P. S. 

Tin and antimony; Separation of . Estimation 

of tin by cupfen’on. A. Kling and A. Lassieur. 

Coraptes rend., 1920, 170, 1112—1114. 

The solution of the two metals (0*3 — 0*4 g at the 
most) in hydrodiloric acid and potaijsium chlorate 
is neutralised witji sodium hydroxide in the presence 
of methyl orange. It is then acidifnHl with iiydro- 
chloric acid, and 5—6 g. of tartaric acid is added 
and the solution warmed till perfectly clear. After 
cooling tho solution is transferred to a conical flask 
lined with wax, treated with 10 c.c. of hydrofluoric 
acid, and after I hr. 10 g. of sodium acetate ia 
added, and the solution is diluted to 300 c.c. The 
antimony is then precipitated as antimony sulphide, 
which is filtered off, washtnl, dis.solved in hydro- 
cliloric acid and potassium chlorate, and subse- 
quoutly re-precipitated, collected, dried at 300° C. 
in a current of carbon dioxide and weighed. 10 g. 
of boric acid is added to tlm filtrate from the first 
precipitation of the antimony sulphide, and the 
solution is boiled with a little hydrogen peroxide. 
After cooling a 10 ' solution of cupferron is added, 
and the white precipitate which form.s is filtenM:! off, 
wash^l with cold water, dried, and calcined, the tin 
being weighed as stannic oxide. — \V. (J. 

Cupferron; of in yuan t dative analys'is. 

G. K. F. Lundell and H. B. Knowles. J. Ind. 

Fmg. Chem., 1920, 12, ai4 - 350. 

Althovoh <upfen'on (nitrosophenylhydroxylamine 
ammonium) has been used successfully for tho 
separation of iron from mangauesi*, and iron and 
titanium from alumii\i'im and mangaue.se, and for 
tho determination of copper, iron, titanium, zir- 
conium, thorium, and vanadium, tho methods are 
subject to the action of so many interfering sub- 
stiuicos that they offer litth' advantage over tin* 
usual well-known methoil.s, — W. P, S. 

yitrosopheniilhydroxiilamine {cupferron) ; Salts of 

. J'ranons salt. V. Auger. Comptos rend,, 

1920, 170, 995-990. 

In neutral solution cupferron pr<‘cii)itat(>s all the 
metals exc'ept the alkalis, tho salts ohtaiiuxl Kdiig 
either simple salts, insoluble in chloroform and dc- 
cximposcd by diluU' acids or complex salts, soluble in 
chloroform and more or Ic.ss resistant to strong 
acids. Uranyl salts do not give a precipitate with 
cupferron^ but if they are first reduced with zinc in 
acid solution then the whole of tl>c uranium is pre- 
cipitated a.s a uranous salt, crystal- 

lising from chloroform in hrowii prisms. By this 
means vanadium and uranium may be separated by 
successive precipitation.— W. G. 

Uranium; }^stiinat ion of . K. Schwarz. Relv. 

Chim. Acta, 1920, 3, 330—316. 

Ammonium snlphido and ammonia are the simplest 
and most reliable prccipitnnts for uranium. The 
former i.s be.st employed at C. in pre.sence of 
ammonium chloride; some ammonium uranato is 
always formed, and complete .separation from alkali 
mettils is only attained by repeating the precipita- 
tion. Precipitation with ammonia should be per- 
formed at 100° C. in presem^e. of ammonium 
chloride, and preferably not in glass vessels owing 
to the tendency of ammonium uranate to carry 
down silica with it. Tlio precipitates aro best 
weighed as uranosouranic oxide, ignition being car- 
ried out in porcelain crucibles with access of air 
rather than in platinum. The uranyl phosphate 
method of .separation from alkali metals is unsatis- 
factory owing to the fineness of the precipitate. Of 
volumetric processes, good results are obtained by 
the solution of uranosouranic oxide in sulphuric 
acid, but not by attempting complete reduction to 
uranous salts. Uranium in presence of aluminium 


is beet determined titrimetrically. Aluminium is in- 
completely precipitated by ammonium carbonate in 
presence ef ammonium chloride, and some uranium 
18 carried down ; good results are, however, obtain- 
able by this metnod by following a complicated pro- 
cedure which is described. The separation of iron 
from uranium by ammonium carbonate and am- 
monium sulphide is (|uite effective. Chromium 
salts must first bo oxidised to chromates, preferably 
! by alkaline hypobromitc, alternatively by am- 
' monium persulphate. Sodium uranate, when pro- 
j cipitated in presenoo of chromates, always contains 
uranyl alkali chromates; tho precipitation must 
therefore ho repeated, and it is also advisable to re- 
dissolve the uranosouranic oxido finally obtained in 
nitric acid to separate it from silica. Evidence is 
given in favour of tho existence of the oxido, UjOj, 
‘‘and il.s formation by heating uranosouranic oxide at 
; 112° C. in a stream of carbon dioxide. {Cf. J.C.S., 
i June.)— 3. K. 

' Halogen in organic substances; Deter mi nation of 

' . W. A. Van Winkle and G, McP. Smith. 

I J. Amor. Chom. Soc., 1920, 42, 333—347. 

The sample is volatilised in a current of air, and 
Ihe vapour is passed through a (juartz tube heated 
I for a length of about 25 cm. to 900° — 1000° C. The 
' products of combustion pass to an absorption tube 
through which is kept flowing a mixturo of 25 c.c. 
of 5.V sodium hydroxide solution and 10 c.c. of 2N 
sodium sulphite. The sulphite serves to reduce any 
, oxyhalogcii salts which may ho formcxl. Tho time 
taken for a comhustion is 1 — 2 hrs. The tixeess of 
' KulphiU? in the absorbing solution is oxidi.sixl with 
potassium permaiiganato and the luilogen is deter- 
mined by the Volhard ]>ro(‘ess. Wilii ethyl bromide 
and iodide, etliylene chloride, allyl bromide, chloro- 
form. chloropierin, bromohenzeiie, etc., results 
equal or suptuior to those obtaim'd by the Carius 
method w<'r(' ohlaiiie<l. A slightly niodifiod form of 
the process can be used for less volatile substances, 
su(h as hcxaclilorolK'Mzem', i/f-ehloronitrobonzenc, 
and p-bromoaniline. —E. H. 11. 

Sifrogen in orgfinic compounds ; Defection of , 

('(tsfrllana's rraetion. J. Flioringu. Pharni. 
Weekblad, 1920, 57, 3—4. 

A POSITIVE reaction may be obtained with Jiitrogen- 
fr(‘e comj)ounds in CasU‘lhma’3 reaction (heating 
suhstanco with alkali carbonate and magnesium and 
testing for cyanide'; Gaz. Chim. Ital., 1904 , 34, ii., 
.357) if the magnesium i.s in excess owing to com- 
bi nation of atmospheric nitrogen. The pronortion 
of sodium carbonate to magnesium should V. 2:1, 
and the monohydrated carbonate should he \isM. 
Sugar should ho added to the mixture to eliMiinat(; 
error due to combiiu'd atmospheric nitrogen. 

-AV. J. W. 

Mineral ronstituenf s in organic substances; Drier- 

minaiian of especially in those containing 

phosphorus. J, Gro.ssfeld. Chem.-Zeit,, 1920, 
44, 285—286. 

Ckht.mn substances, e.g., proteins, blood, etc., burn 
with difficulty, and the ash contnins unhurnt 
carbon. If, however, the substance i.s mix»‘<l pre- 
viou.sly with magnesium acetate solution and dri(sl, 
it hiirns readily, yielding a white ash, and there is 
no loss of phosphorus. Allowance must he made for 
the quantity of magnesia added as magnesium 
aeetato. — W. P. 8. 

(Jas analysis; A utomatic methods of depending 

on thermal conductivity. E. U. Weaver, P. F- 
Palmer, H. W. Frantz, P. G. Ledig, and 8. 1^- 
Pickoring. J. Ind. Eng. Chem., 19^, 12* 359— 
; 366. 

! Thk method described depends on the fact that 
; when a wire surrounded by a gna ia traversed by ® 
I constant electrical current under conditions where 
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all loss of heat except by conduction through the 
gas is excluded, the wire attains a temperature 
equilibrium depending on tho thermal conductivity 
ot the gas. If the wire has a high temperature 
coefficient of electrical resistance, its resistance will 
have a value corresponding to the thermal conduc- 
tivity of the surrounding gas and, therefore, to 
tho composition of the latter. Tho apparatus, in 
which a balanced bridge is adopted, consists of two i 
similar tubes, not more than 1 cm. in diameter, | 
bored in a brass rod; each chamber thus formed ; 
has a platinum wire stretched down its centre, and ! 
tho necessary ('lectrical connexions and gas inlets J 
and outlets are provided. One chamber serves for ' 
tho gas under examination and tho other for a 
comparison gas. The apparatus may bo adapted ; 
for automatic recording. — W. P. S. ! 

See also pages (a) 438, Water in peiroleum etc. 
(Dean and Stark); Sulphur in oils (Waku’s). 446, ■ 
Sodium nitrate (Butt); Iodide and hromide 
(Baughman and Skinner) ; Alum (Codwise) ; “ Oil ; 
In sulphur (Bushnell and Clark). 454. Assayiiuj 
losses (OuAVGy). 455, (Heath, also Erlich). ; 

458, Saponificn.tion V(due (Parde<!)- 460, Tanning 
niaterials (Baldracco and Camilla). 461, Acidinieiry \ 
of soils (Knight); Kjeldahl method. (Scales and ' 
Harrison); Sugars (Hildt) ; ICojfs etc. Windisch , 
and Dietrich). 462, Hop bitter nculs (Liicrs and ; 
Baumann). 463, Saccharin in beer (Baumann). ' 
461. !\filk (Ainbiihl and Weiss); Dyes in butter 
(Gilmour). 465, Alkaloids (Hoiduschka and Woll) ; 
Quinine (BamlK'rger). 466, Ohlorohenzene.s (Bourion 
and Courtois) ; Methyl alcohol (Schryver and Wood). 
467, Acetates (Curtniari). 

Patents. 

PhotomeierSy actinoyne.ters, and the like. F. J. 

Hargreaves. I').P. 141,825, 2'^.1 and 25.7.10. 

A sT\NDAKr) light-source for US4* in photamoters and 
aotinorneterK consists of a fluorcsexmt screen activ- 
ated by a. radio-active '’ubsiance: tho screen and 
radio-active material may either as separate 
elements or in conjunction. Several forms of suit- 
able holders <'U;. for the liglit .M)urc-e, and also a ■ 
4-l(’avcd iris diaphr.igm for use with the apparatu.s 
are descril)ed. — B. V. S. i 

[Pall] hardness iesfing machines. W. and T. Avery, 

j. d., and H, N. Cox. E.P. 142,32^1, 27.5.19. 

Iron and steel. G.P. 319,255. See X. 


Patent Li$t. 

The dates tiven in thiu list are, in the case of Applica- 
tions for Patents, those of application, and in the case of 
Complete Specifications accepted, those of the Official 
Journals in wliich the acceptance is announced. Complete 
Specifications thus advertised as accepted are open to in- 
spection at the Patent Office immediately, and to opposi- 
tion within two months of the dale given. 


I.— GENERAL; Pl.ANT; MACHINEKV. 

Ari’LICATIONS. 

Benson. Treating volatile compounds. 15,383. i 
June 7. 

Boby, Ltd., and Jennings. Apparatus for sepur- ; 
ating dust etc. fiom gases. 14.501. May 27. 

Elektro-Osrnoso A.-G. 15,775. See XL ^ 

Foldcnhoimcr and Plowman. Catalysts and cuta- I 
lytic reactions. 14,397. May 26. 

Fothorgill. Evaporators, 14,988. Juno 2. i 

Goldschmidt A.-G. Preparation of solid sub- ■ 
stances for chemical operations. 15,479. June 8. 
(Ger., 25 . 7 . 18 .) 

Green and Lewis. Separating volatile liquid I 
from solution. 14,786. May 31. I 


Hamilton and Co., Pile, and Stone. Pyrometers 
of thermo-couple type. 15,678. Juno 10. 

Lilienfeld and others. 15,746. See XI. 

Patton. Drying machines. 15,414. June 8. 
Petreo. Apparatus for separating impuritiefe in 
suspension from licjuids. 15JS2. June 4. 
llanibaud. 15,019. NccXVII. 

Sharpies. Separating substances from liquids. 
15,577. June 9. 

Soc. Gen. d’Evaporation Proe. Prache et 
Bouillon. Continuous and systematic lixiviation. 
15,868. June 11. (Fr., 7.4.14.) 

Complete Specifications Accki'ted. 

3638 (1919). Fowler. Apparatus for subjecting 
air or gas to the action of liquid in the form of 
spray. (143,291.) Juno 2. 

5606-8 0919). Benjamin. Tunnel kilns. (143,662-3 
and 143,974.) June 9 and 16. 

8952 (1919). Allen. Nee VJT. 

9642 (1919). Jenkins. Absorbing gases. (143,365.) 
June 2. 

12,335 and 12,338 (1919). Short and Watkins. 
Drying machinery. (113,707 8.) June 9. 

13,367 (1919). GouIhuI. Drying processes and 
ajiparatns. (144,080.) June 16. 

17,796 (1919). Zaeckcl. Condenser for distilling 
apparatus. (143,428.) June 2. 

22,286 (1919). Briirnan. Intermixing liquids, 
gases, etc. (143,775.) June 0. 

11.— FUEL; GAS: MINEKAL OILS AND 
WAXES; DESTRUCTIVE DISTILLATION; 
HEATING ; LIGHTING. 

A PPLl CATIONS. 

Blvth. Production of powdered fuel, 14,178. 
May' 25. 

lionc and Roberts. Manufacture, of coke. 15,194. 
Juno 4. 

British Tlioinson-llouston Co. (General Electric 
Co ). Filaments etc. 15,276. June 5. 

Ducki.ani and others. 14,379. See III. 

Frazer. Gas scrubbing and washing apparatus. 
15,266. June 5. 

Granger, Mariller, and Soc. Anon. Exploit. Proc. 
Evaporatoires. Distilling < riido mineral oils, volar 
tile hvdrocarbons, etc. 15,126. Juno 3. (Fr., 

26.11. iq.) ^ 

Iriiiyi, Kaysser, and Liiw'onstein. Apparatus for 
semi-enking of coal, shale, etc. 15,778. June 10, 
((ier.. 28.10.18.) 

Kliinnc. Regenerative liianiber furnaws. 14,289. 
May 25. (Ger., 27.2.20.) 

Lamplough, and Synthol, Ltd. Oil cracking. 
14,288. May 25. 

Ijewis and Quain. Purification of oils containing 
snlfdiur compounds. 14,868, June 1. 

Perry. Apparatus for distilling catbonaceous 
material. 15,341. June 7. 

Poore. Retorts for destructive distillation of 
carbonaceous substances. 15,386. June 7. 

Schdndeling. Quenching coke. 15,750. Juno 
10. (Ger., 21.8.15.) 

Standard Oil Co. Method of selecting grades of 
lubricants for internal-combustion engines. 15,209. 
June 4. (U.S., 10.1.20.) 

Swinburne. Cracking hydrocarbon oils. 16,246. 
June 5. 

Traube. Recovery of ethylene from gaseous mix- 
tures. 15,192. June 4. (Ger., 14.7.19.) 

Tully. Producing and utilising gas. 15,489. 
Juno 8. , 

Umpleby. Gas producers and/or retorts. 15,162. 
June 4. 

Welfonl. 16,635. See VII. 

Complete Specificationb Accepted, 

4339 (1919). Davies. Carbonisation and gasifi- 
cation plant. (143,602.) June 9. 
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6079 (1919). Berk and Co., and Hood. Purifica- 
tion of coal gas. (143,641.) June 9. 

7870 (1919). General Chemical Co. Treating 
gases containing carbonic oxide. (124,760.) June 16. 

8445 (1919). Smith. Briq\iet-carhonising furnace. 
(126,381.) June 2. 

8635 and 8638 (1919). Jackson ('Fwitchell Process ! 
Co.). Sulphonatcd products of mineral oils, i 
(143,681-2.) Juno 9. j 

8662 (1919). Smith. Gas-producers. (14^3,353.) 
June 2. 

9361 (1919). Corthesy and Castclli. Generating 
gas from coal etc. (143,361.) June 2. 

10,951 (1919). Roos. Production of explosive 
mixtures for use in internal combustion engines. 
{144,044.) Juno 16. 

11,413 (1919). West, Wild, and West’s Gas Im- 
provement Co. Retorts for distilling carbonaceous 
materials. (144,051.) .Tune 16. 

11,418 (1919). Marks (U.S. Industrial Alcohol 
Co.). Liquid fuel. (144,052.) June 16. 

15,125 (1919). U.S. Industrial Alcohol Co. i 

Motor fuel for aeroplane and other motors. : 
(128,916.) June 16. | 

31,688-9 (1919). Soc. Indus, do Prod. Chimiques. I 

See VII. i 


III.-TAR AND TAR PRODUCTS. | 

ArCLICATIONS. i 

.A.nd(*rson and M<-iklc. Treatment of blast-fur- ; 
naco tar. 14,567. ]\lay 28. 

Duckham, Morgan, and Thermal Industrial and , 
Chemical Resoarcli Co. Stills for distilling tar, oils, I 
etc. 14,379. May 26. 

Granger and othor.-^. 16,126. See IT. 

Kinzlbergcr und Co. Purification of anthra- 
quinone. 14,457. May 27. (.Vustria, 20.9.17.) 

Kinzlherger und Co. Purification of crude 
anthracene. 15, *351 and 15.454. June 7 and 8. 
(Austria, 30.10.16 and 31.3.17.) 

Med.sforth. and South Metropolitan Gas Co. 
Purification of anthraquinono. 14,275. May 25. 

Pestalozzi. Producing tar of aliphatic com- 
pounds or low-temperature tar. 15,6-5l. June 9. 
(Switz., 20.6.19.) 

Stanier, and South Metropolitan Gas (’o. 
Manufacture of naphthylamine sulphonic acids. 
14,276. May 2-5. 

Complete Specific.^tions Accepted. 

19,686 (1918). Barrett Co. Process of sul- 
pbonating benzene. (122,169.) Juno 9. 

8643 (1919). Jackson (Twitchell Process Co.). 
Alkali metal sulphonatc. (143,683.) June 9. 


IV.-COLOURING MATTERS AND DYES. 

AI’PLICATIO.VS. 

Badischc Anilin u, Sodaf.abrik. Manufacture of 
yellow colouring matters for dyeing animal fibres. 
15,457. June 8. (Ger., 14.4.14.) 

Bloxam (Act.-Ges. f. Anilinfahr.). Manufacluro 
of ortho-oxy-azo dyestulfs. 15,515. Juno 8. 

Bloxam (Act.-Ges. f. Anilinfahr.). Manufacture 
of azo dyestuffs for wool. 15,6^37. June 9. 

Farbonfabr. vorrn. F. Bayer und Co. Manufac- 
ture of azo dyestuffs, 15,133. Juno 3. (Ger., 
16.7.18.) 

Imray (Monsanto Chemical Works). Manufac- 
ture of phthaleins. 14,767. May 31. 


V.— FIBRES; TEXTILES; CELLULOSE; 
PAPER. 

Applications. 

Arent. Treating materials to reduce inflam- 
mability. 16,946. June 12. (U.S., 26.6.19.) 


Atomized Products Corp. Treating waste sul- 
phite liquors.. 14,387. May 26. (U.S. , 16.11.18.) 

Broimert. Manufacture of artificial silk, 14,632 
May 28. 

Droaper. Manufacture of artificial threads or 
filaments. 14,314. May 26, 

Dreyfus. Manufacture of cellulose products 
15,736. June 10. 

Levy. Production of artificial filaments, 16,780. 
June 10. 

Soc. Chim. des Usines du Rhone. Manufaeturo 
of cellulose esters. 15,104. June 3, (Fr., 20.6.19.) 

Sutherland. Making pulp board. 15,370. June?. 

Complete Specific.ations Accepted. 

13,529 (1919). Kashitani. Treating cotton yarn 
or cotton cloth. (144,083.) June 16. 

31,188-9 (1919). Gillct et Fils. Treatment of 
vegetable fibres. (136,833 and 144,204.) Juno 9 
and 16. 


VI.—BLEACHING: DYEING; PRINTING; 

FINISHING. 

Applications. 

Bloxham (Act.-Ges. f. Anilinfahr.). Dyeing skin^, 
hairs, feathers, etc. 15,036. Juno 9. 

Butterfield. Compound for stiffening and proof- 
ing textile fabrics etc. 15,502. Juno 8. 

Drey and Moseley. JX-tergents and bloacluii.; 
(•ompound.s etc. 15,393. June 8. 

Jowett. Printing etc, processes for texnl, 
fabrics. 15,068. Juno 3. 

Poulson. Sizing textile fabrics etc. 

Juno 1. 

Straub und Co. Production of coloured oiim- 
imoitul designs on fabrics. 15,677. June 1m, 
(Switz., 1.3.20.) 

Taylor, Bleaching. 15,917. Juno 12. 


VJI.—ACIDS; ALKALIS; S.VLTS; NON- 
METALLIC ELEMENTS. 

Applications. 

American Smelting and Refining Co. Makin,^ 
.sulphur from .sulphur dioxide. 15,121. Jimo il, 
(U.S., 9.9.18.) 

Badi.seho Anilin u. Sodafabr. 15,458. See \\ \. 

IhTcnd, and Chem, Fabr. Dr. K. Albert, l‘i< i .n 
ing colloidal metals, metalloids, and coinpouiid.s of 
same. 15,055. June 3. 

Carbic, Ltd., and Waterhouse. Manufacture ot 
calcium carbide cakes. 15,603. June 9. 

Carpmael (Buyer u. Co.). Furnaces for manu- 
facture of hydrochloric acid and sodium sulphate. 
14,466. May 27. 

Carpmael (Bayer u. Co.). 15,191. See IX. 

Danckwardt. Producing anhydrous aluminium 
chloride. 14,944. June 2. 

Dutt and Dutt. Pnxlucfion of sulphur and ( il- 
cium from gynsuni. 14^827. June 1. 

Norsk Hydro-Eloktrisk Kvaelstofaktioselskul'. 
Absorbing nitrous gases. 15,017. Juno 2. 

Swinburne. Manufacture of anhydrous clilorich>. 
15,245. Juno 5. 

Ifnion Carbide Co. Manufacture of calcium ( ar- 
hide. 14,372-3. May 26. (U.S., 20,1.15 and 

15.8.17.) 

Wolford. Treatment of shales, residues, clay, or 
aluminous material. 15,535. June 9. 

Complete Specifications Acoei’ted. 

5580 (1919). Ros.s. Obtaining copper sulplmi'^^ 
from ores. (143,973.) June 16. 

6904 (1919). Rideal and Tarrant. SynUanc 
production of ammonia. (143,341.) June 2. 

8881 (1019). Damman. Process for purifying 
rock salt. (144,022.) June 16. 
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8952 (1919). Allen. Evaporating plant for brine 
etc. (144,023.) June 16. « 

9784 (1919). Shad bolt and Grainger. Mgjiufac- 
ture of ammonium sulphate. (144,030.) June 16. 

19,388 (1919). Soc, Indus, de Prod. Chimiques. 
Converting sodium monochroniato into bichromate 
or chromic acid. (131,289.) June 2. 

19,978 (1919). Fairrie. Kilns for pyrites. 
(144,142.) June 16. 

31.688 (1919). Soc. Indus, do Prod. Chimiques. 
Recovering ammonium sodium sulphate from cokc- 
ovon and like gases by the use of sodium bisulphatc. 
(136,833.) June 9. 

31.689 (1919), Soc. Indus, do Prod. Chimiques. 
Recovery of ammonia from cokc-ovcn and like 
gases. (136,834.) June 16. 


VIII.— GLASS; CERAMICS. 
Applications. 

Bailey, and Oven, Kiln, and Saggar Committee 
of British Pottery Manufrs. Fed. Plastic mixture 
for manufacture of saggars for firing pottery etc. 
14,940. June 2. 

Foster and Sankey. Method of ascertaining 
contraction of earthenware, bricks, etc. during 
firing, and temperatures at which same were fired. 
14,586. May 28. 

UtKla. Glass matting process. 15,97t3. June 12. 
(Japan, 30.11.17.) 

Welford. 15,5:15. See, VII. 


IX.— BUILDING MATERIALS. 

Applications. 

Carpmael (Bayer u. Co.). Manufacture of solu- 
tions of silicic acid and silicate cements, and silicate 
phosphate cements therefrom. 15,191. Juno 4. 

Clifton. Concrete. 15,804. June 11. 

Hyde. Treatment or cemeut, concrete, brick- 
work, etc. 15,955, June 12. 

Schol. Manufacture of stones etc. by compres- 
sion from sand etc. 15,331. June ?. vGer., 25.2. 18.) 

Schoi. Manufacture of artificial stones. 15,761. 
June 10. (Ger., 15.2.18.) 


X. -METALS; METALLURGY, INCTLUDING 
ELECTRO-METALL URG Y. 

Applications. 

Anderson and Meikle. 14,567. See II. 

Ang<4. Treatment and reduction of sulphides, 
refractory etc. ores. 14,:t34. May 26. 

Berend and others. 15,055. See V^ll. 

Brack and Stevens. Rotary furnaces for smelt- 
ing etc. 14,884. June 1. 

Casporsson. Alloys of iron. 15,007. June 2. 

Cave and Whiteley. Crucible etc. furnaces. 
14,903. Juno 1. 

Cornelius. PrtKlucing zinc or zinc and lead, 
TM84. May 27. 

Dents. -Luxcmburgischo Bergwerks u. Hiittcn 
A.-G., and Klinkenberg. Manuftacturo of refine<l 
steel. 14,698. May 29. (Ger., 3.7.18.) 

Elektro-Osmoso A.-G. Flotation process of con- 
centrating ores. 14,025. May 28. (Ger., 29.7.18.) 

Gregory. Manufacture of iron, steel, manganese, 
ferro-inanganese, etc, 14,631. May 28. 

Krupp A.-G. Extracting metals from ores, 
foundry products, furnace dust, etc. 15,884, 
June 11. (Ger., 3.6.19.) 

Lawson and Warren. Electro deposition of 
metals. 15,593. June 9. 

Liebig. Roasting fine granular sulphide ores. 
14,597. May 28. 

Metallind. Schiele u. Bruchsaler. Welding 
aluminium to iron. 15,762. June 10. (Oer., 8.6.18.) 


Miles. Alloy. 14,485. May 27. 

Moffat and Sutherland. Reduction of metallic 
sulphide ores. 15,619. Juno 8. 

Morgan, and Thermal Indihsirial and Chemical 
Research Co. Process for detinning iron. 16,516. 
June 8. 


Soc. Metallurgique de la Bonneville. Ternary 
alloys. 14,709, May 29. (Fr.^ 19.1.20.) 

Spafford. Manufacture ot blister steel from, 
wrought iron. 16,419. June 8. 

^^T^ent^ ^ lYeating ores etc. 15,7:12. June 10. 

Tyrrell. Briquetting ores. 14,794. May 31 
(U.S., ^.5.19.) 

Vautin. Recovering metals from slags. 14,858.. 
June 1. 


I Complete Specifications Accepted. 

4082 (1919). Stock. Manufacture of grey iron. 
(14:1,596.) June 9. 

462^ (1919). Wade. See XI. 

5.381 (1919). Ayala. Solder for aluminium. 
(12.3,993.) June 16. 

5673 (1919). Hole. Electric smelting furnaces. 
(125, .363.) June 16. 

6.580 (1919). Ro.ss. See Vll. 

6210 (1919). Webster. Method of malleablising 
cast metal. (143,989.) June 16, 

76:16 (1919). Cowper-Colcs. Process and appara- 
tus for sher.irdising. (143,674.) June 9. 

10,141 (1919), Comp, d’Applns, Mccaniques. 
Steel particularly for ball and roller bearings. 
(126,289.) June 16. 

11,655(1919). Musser. Centrifugal amalgamator 
and method of obtaining metal from ore. (143,383.) 
j June 2. 

i 16,585 (1919). Luttonscblagcr. Cementation of 

I iron and steel. (143,746.) June 9. 

; 16,813(1919). Cohn. Alloys. (144,119.) June 16. 

I 21,0:18 (1919). Deuts. Molybdiin-Werke. Pro- 

i duction of alloys of iron and molybdenum. 
I (131,896.) June 9. 

j 27,1.53 (1919). British Thomson-IIouston Co. 

; (General Electric Co.). Alloy steels. (144,185.) 
j .June 16. 


XI.— ELECTRO-CHEMISTRY. 

; Applications. 

1 Elektro-Osinose A.-G. Elcctro-osmotic separation 
I of substances. 15,775. June 10. (Ger., 8.4.18.) 

I Higgins, Pritchard, and United Alkali Co. 

: Manufacture of graphite electrodes. 15,349. 
i Juno 7. • 

1 Jungner. Primary galvanic batteries and elcc- 
1 trodcs. 15,924. June 12. (Sweden, 17.6.19.) 

' Kilburn (Norske Akt, for Elektrokemisk Indus- 
tri). Electric furnaces. 15,441. June 8. 

Lawson and Warren. 15,593. See X. 
i Lilicnfcid, and Metallbank u. Metullurgische 

I Ges. Electrical precipitation of solid materials 
! from gases. 15,746. Juno 10. (Ger., 6, 3.16.) 

' Oldli.am and Oldham. Galvanic batteritis. 15,205. 

: .Juno 4. 

i Pcchkrantz. Manufacture of metallic dia- 
I phragms of electrolytic cells. 15,861. June 11. 

I (Switz., 12.6.19.) 

I Pouchain. Electric aocumulalors. 14, .500. May 27. 

AVebb. Cathodes for eloctrolysers. 15,286. 

! June 5. 

I Complete Specifications Accepted. 

! ,3693 (1919). Moore. Electric furnaces. (143,292.) 

June 2. 

4622-3 (1919). W’ade (Central Mining ajid Invest- 
ment Corp.), Electrolytic recovery of metals from 
solutions. (143,619 and 143,620.) Juno 9. 
557.3(1919). Hole. SeeX. 

15,439 (1919). British Thomson-Houston Co. 
(General Electric Co.). Control for electric fur- 
naces. (143,737.) June 9. 
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XII.— FATS; OaS; WAXES. 

At*PLlCATION8. 

Durden. Apparatus for extra(ding oils from 
nuts, seod.^ oU;. 15,887. June 11. 

Elcktro-Oamose A.-G. Decolorising lifiuids con- 
taining glycerin. 15,882. Juno 11. (Ger., 12.2.19.) 
Fry. Treatment of llax seed. 15,111. June 4. 
Schoonderwaldt. Preparation of substitutes for 
linseed oil. 14,858. May 26. 

Vakil. Refining oils and fats. 14,623. May 28. 

Complete Specific.vtions Accei'Ted. 

4366 (1919). Calvert. Treatment of oils, fats, 
etc. (143,321.) Juno 2. 

25,528 (1919). Bloxani (Arbini'). Xoutralising 
oils and fats. (144,176.) Juno 16. 

XIII. - PAINTS; PIGMENTS: VARNISHES; 

RESINS. 

Applic.\tions. 

Bloxam (Act.-Ges. f. Anilinfabr.). Manufacture 
of resinous substances. 15,774. June 10. 

Scholz and TitMloinann. Working up scrap lino- 
leum into new linoleum. 14.693. May 29. (Ger., 
24.1.20.) 

Schoonderwaldt, 14,358. See XIT. 

XIV. -INDIA-UUBBER ; GUTTA-PERCHA. 
Complete Specifications Accepted. 

4551 (1919). Wado (Gomlyear Tire and Rubber 
Co.). Manufacture of rubber compounds, (143,610.) 
June 9. 

18,906 (1919). Burnt'v (Westwood). Method of 
coagulating lak'X. (144,133.) June 10. 

XV. — LEATHER; BONE; HORN; GLUE. 

Applications. 

Badisc'he Anilin u. Sodafabr. .Manufacture of 
readily soluble tanning extracts or agents. 15,456 
and 15,609, Juno 8 and 9. (Ger., 29.1.14 and 
19.12.13.) 

Elektro-Osmose A.-G. Tanning or impregnating 
materials. 14,026 and 14,704. Mav 28 and 29. 
(Ger., 30.11.18 and 9.7.19.) 

XVI.— SOILS; FERTILISERS. 
Applications. 

Badischc Anilin u. Siidafabr. Transforming 
ammonia into a salt for use as a fertiliser. 15,458. 
June 8. (Ger., 10.7.15.) 

Nitniin A.-G., and Schellenlierg. Production of 
a solid neutral fertiliser containing nitrogen and 
phosphorus. 15,708. Juno 10. (Switz., 28,6.19.) 

XVII.-SUGAHS; STARCHES; GUMS. 

Application. 

Rambaiid. Evaporating and eoneeiitrating ap- 
paratus for syrups <'tc. 15,019. Juno 2. (Fr., 

10.6.19.) 

XVIII.-FERMENTATION INDUSTRIES. 

’ Aiti.jcations. 

Clayton and W'issler, Brewing. 1.5,110. June 3. 
Klein. Making vinegar. 6, June 10. 

(U.S., 12.1.16.) 

Mapleton. Manufacture of non-alcoholic beer. 

14,654. AUiy 29. 

Complete Specifications Acckited. 

11,294 (1917). Geere and Gtere. See XIX. 

13,338 (1919). Rogers and j^dford. Manufac- 
ture of alcohol. (144,079.) June 16. 


XIX.— FOODS; WATER PURIFICATION; 

V SANITATION. 

' Applications. 

Carpmael (Bayer u. Co.). Disinfecting seed. 
15,373. June 7. 

I Goold (Carolene Co.). Food products. 14,942. 
Juno 2. 

I Imperial Trust, and Kidd. Preserving fruits, 
vegetables, etc. 15,976. June 12. 
j Krizek. Apparatus for securing alcohol from 
! baking bread. 15,757. June 10, 

I Sgalitzer. Manufacture of food preparation from 
! fresh blood. 14,621. May 28. (Ger., 15.1.16.) 

I Shimizu. Manufacture of tea essence. 15,114. 

1 June 3. 

I 

I Complete Specifications Accepted. 

j 11,294 (1917). Geero and Goore. Manufacture 
i of foods or stimulants for promoting growth of 
■ yeast. (143,938.) June 16. 

I 7236 (1919). Peyton and Ferguson. Preserving 
I meat, fish, (tc. (143,669.) Juno 9. 

’ 10,189 (1919). Ames. Apparatus for aerating 

; sewage etc. (143,369.) June 2. 


: XX.— ORGANIC PRODUCTS; MEDICINAL 

I SUBSTANCES ; ESSENTIAL OILS. 

I Applications. 

I British Dyestuffs Corp., and Green, Mamifac- 
; turo of chlorides and anhydrides of organic acids. 

I 15A03. June 3. 

I British Dyestuffs Ckirp., and Green. Manufai'- 
; turo of symmetrical alkylated metapheiiylene- 
! diamines. 15,864. Juno li. 

I Chem. Fabr. Gricsiiciin-Elektron, Manufactnr<^ 
! of acetaldebvde from acetvlene, 14,516. May 27. 

I (Ger., 10.8.16.) 

I Du Pont do Nemours and Co. Producing tetra- 
substituted ureas. 15,621. June 9. (U.S. 1 1.9.18.) 

Soc. Chim. (Isines du Rhone. Preparation of 
dialkylaminoethyl derivatives of theobromine. 
14,465. May 27. (Fr., 1.3.20.) 

iSoc. Chim. Usinos du Rhone. Preparation of 
twice - sulistitutod 2.4 - diketo - tetrahvdro-oxazoN. 
15,280. June 5. (Ger., 16.2.20.) 

Complete Specifk ations Accepted. 

4018 (1919). vSix?. des Aciories et Forges d»* 
Firminy. Producing arxjtie acid from paraldehvde. 
(124,195.) Juno 2, 

6094 (1019). Mailhe. Production of methyl d<- 
rivatives of alklamino compounds. (12-4,219.) 
June 9. 

13,293 (1919). Thompson (Poulenc Frbres. 

Senderen.s, and Aboulenc). Production of Ixmzoic 
acid, j 1 43.392.) June 2. 

20,572 (1919). Soc. dos Acieries et Forges d*‘ 
Firminy. Manufacture of ethyl acetate from par- 
aldehyde. (131,600.) June 9. 

443 (1920). Weiss. Manufacture of oxy aldehydes 
and th('ir ethers, (139,153.) June 2. 

XXI.- PHOTOGRAPHIC M.VTERIALS AND 
PROCESSES. 

Applications. 

Bloch and Ren wick. Photographic materials and 
proces.se.s. 14,398. May 26. 

Klein. Producing photographic negatives for 
colour printing, colour phot^)graphy, etc. 15,226. 
June 1. 

XXTII.-ANALYSIS. 

Avpt-ioatton. 

Svenska Aktiebolaget Mono. Analysing gas- 
mixtures. 14,621. May 28. (Sweden, 28.5.19.) 
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Volatile suhstunces; Manipulation of . IV. 

A. Stock, E. Ku 88, and K. Somieski. Ber., 1920, 
53 , 751—758. 

Prkcautions to be taken and special devices found 
useful in the manipulation of volatile Buhstances 
in the determin.ation of vapour pressure, fractional j 
distillation, ote., arc de8cribed. Liquid propylene , 
is a very suitable 8ub8tance for coolinj^ baths at ! 
tempcraturcH in the neighbourhood of liquid air, | 
since it remains highly mobile at this temperature | 
and has a very low melting point, f'or extremely j 
low temperatures, instead of a cooling bath, a mas- i 
sive aluminium block may be used, in which four | 
holes have been drilled; one of these H(*rveB for the i 
introduction of liquid air and is shielded from the [ 
remainder by a suitable vulcanite screen ; the other ! 
holes serve for the introduction of thermometers, , 
experimental vessels, etc. The block itself may bo I 
insulated by being suspended in a Dewar vessel. I 
(67. J.C.S., July.)— H. W. I 

Aluminium vesseln; Method of removinij “ scale ” 

from . J. Orossfeld. Chem.-Zeit., 1920, ! 

44 , 402. ! 

ScALu deposited on aluminium vessels, such as j 
kitchen utensils, etc., may be removi'd by strongly ! 
heating the aluminium below its melting point, i 
followed by treatment with water, by whicn nnuins I 
the deposit is softened and can be readily brushed ; 
off. The metal docs not become brittle or in any j 
way deleteriously affected. The decomposition of 
the chalkv deposit below its dissociation tempera- 
ture (8.‘k)^ C.) is probably brought about by the 
presenco of small quantities of organic matter, and 1 
may also be assisted by the action of it aces (•! ! 
magnesium compounds. — W. J. W. i 

Patents. 

Air, (/(j.s, oi vapours; Apparaivs for subject in(j 

to the action of (i<iuid in fhr form of .spray. 

0. H. Fowler. E.P. 113,291, 14.2.19. 

Two or more horizontal sln^fts revolve at high 
speed within a easing and are each provided with 
a number of thin discs spaced apart by collars; the 
sets of discs may or may not interleave, but in any 
( 'cnt the discs on one shaft come opposite to the 
spaces between the discs on the neighbouring shaft. 
Washing liquid is supplied to the spaces between 
the discs by jets, and is also picked up by the discs 
from a sump, the amount of liquid supplied by the 
jets being only sulheient to carry off (through an 
overflow) the material washed out of the gas, which 
passes generally in an axial direction through the 
apparatus, but is guided by baffles so that it must 
pass through the spray. (Vf. E.P. 22,282/02, 
27,391/07, and 17,090/10; ,J., 1903, 1121; 1908, 
1190; and 1911, 942.)— B. M. V. 


Furnaces [ ; (Continuous annealitnf ]. T. Teisen 

E.P. 142,710, 10.7.19. 

In a furnaw consisting of a long chamber through 
wliich the objects and the heating gases piuss in the 
same direction, the waste ga.ses are drawn off at 
intervals along the length of tho furnace through 
damper-cont'olled passages leading to a collecting 
chamber under the furnace and thence to an outlet 
or outlets. The goods are thus coole<l gradually and 
the rate of cooling may be increased by cold air ad- 
mitted at the exit end of the furnace. Tho coin- 
bustiblo is preferably provided by a gas protlucer 
situated under the heating end of the furnace, and 
the air for combustion may be preheated by passing 
it through passages built in the walls of the furnace. 

~B. M. V. 


Furnace. H. B. Kiiincar and A. J. Townsend. 

U.S.P. 1,3.39,564, 11.5.20. Appk, 12.6.19. 

The goods are pushed upwards through one or more 
A'crtical tubes arranged within a heating chamber. 

-B. M. V. 

Kiln. K. Himrod, Assr. to P. W. M<'Kay. U.S.P. 
1,339,705, 11.5,20. Apj)!., 30.8.16. 

In a kiln with inlet openings communicating with 
a flue and having an adjacent burner also in com- 
munication with the flue, a conduit is arrangcnl be- 
tween the burner and kiln through which a fluid 
may W delivered to the flue. Means are provided for 
generating and superheating stc'ain, for mixing it 
and the fluid with the combustion products from 
the biirner. and for directing this mixture into tho 
kiln. -W. J. W. 

Kdn. J. N. Silva. U.S.P. 1,34U,(>J3, 18.5.20. 
Appl., 28.2.19. 

An intermittent kiln comprises several round down- 
draught kilns, a feeding flue and an exhaust flue 
('xtending past them all, a manifold with its ends 
connected with the flues and its body encircling 
each kiln and communicatiug with the interior 
tlu*r<‘of, and a single flue common to the kilns and 
communicating with the central wc‘ll of each kiln 
and with the exhaust flni'. A branch exhaust flue 
draws the gases from the main flue and discharge 
them into the chimney and a pressure fan blows air 
into the feed flne. — A. B. S. 

Kiln; Annular . G. Zehner. G.P. 315,773, 

23.2.10. 

An annular kiln has its crown supported by a series 
of ntnight pillars so arranged that there are alter- 
nate openings on opposite sides of the combustion 
channel which may be employed to eonvey the gases 
through the kiln in a zig-zag course. The kiln can 
thus bo used alternately as an annular kiln and as 
a zig-zag oven, or it can l)o n.sed partly ns tho one 
and partly as tho other.' — L. A. C. 

Tunnel kdn. F. K. Meiser. G.P. 319,440, 28.9.18. 
The kiln is suitable for chemical reactions, for 
ignitions in different gas atmospheres, and for the 
recovery of vapours and gases from the material 
under treatment. The maUTial is supported in the 
kiln in tanks, crucibles, or other vessels connected 
in series by detachable, movable pi{K‘S. The pipes 
of the individual vessels may dip in a liquid seal of 
a longitudinal conduit in which movable valves 
may be arrangcxl so that a gas can bo supplied to 
a definite part of the apparatus. — A. R. P. 

Treatiinf air or gases with liquids or vice versa; 

.ipparatus for . W, J. Bulgin, E. A. Hall, 

and G. Searle. E.P. 142,941, 17.1? and 29.7.19. 
In a rotary scrubber in which the rotating part 
dips into liquor within a cylindrical container, the 
working surfaco which retains a film of liquor con- 
sists of twisted flat strip which may be secured to 
the rotor in several ways, such as winding involutely 
between radial arms, or in several layers or zig-zag 
fashion on flat strip providtxl witl. projections to 
hold tho twisted strip in place. Baffles of conical 
or vena contraeta shape may be provide ^ ensure 
the passage of the air or ga.s through the effective 
portions of the rotor. — ^B. M, V. 

Atomising more or less viscid materials; Method 

and mean.s for . A. Sonvthagqn and E. H. 

Hnibord. E.P. 14:3,289, 11.2.19. 

The material is spread in a thin layer on a smooth 
roller or belt moving comparatively slowly, and is 
removed therefrom by bristles or spikes projecting 
from another roller or belt which moves much faster, 
80 that the material is thrown off from the projec- 

o 
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tions by centrifugal force in the form of drops. 
The bristles or spikes project into the layer of liquid 
on the first roller or belt, but do not quite touch 
the roller itself, and just before they enter the liquid 
they may bo wnt back by a suitable obstruction 
and then suddenly released. — B. M. V. 

Absorbing gases; Methods and means for and 

their airplicatian to vacnum flasks for storing low- 
temperature liquids. H. 0. Jenkins. E.P. 
143,365, 15.4.19. 

GRANuriATKD or powdered coal is u.scd instead of 
charcoal for improving and maintaining the vacuum 
in vacuum flasKs. 

Condenser for distiilinq apparatus. J. H. Zaeckel. 
E.P. 143,428, 16.7.19. 

Thk vapour passes into a pipe, inclined upwards, 
from which vortical branche.s extend downwards 
into open vessels for the collection of distillates of 
various degrees of volatility. A numl>er of similar 
pipe section.s may be used, with the lower ends of the 
inclined pipes nlternatelv on opposite sides. 

- B. M. V. 

BistUlation of liquids; Apparatus and process for 

the continuous , F. I. Gibson. U.S.P. 

U.S.P. 1,324,417, 9.12.19. Appl., 2.8.18. 

A STILL is divided into several compartments with 
restricted communicating passages for the liquor, 
but all opening to one common vapour space. The 
liquid is f(*d continuously to the first compartment 
and the residue withdrawn from the last compart- 
ment. — B. M. V. 

Evaporating apparatus. K. L. E. Thiinholm. 
U.S.P. 1,324,417, 9.12.19. Appl., 2.8.18. 

Liquid to bo evaporated is fed into the upper end of 
a vortical cylinder, divided by double horizontal 
partitions into a number of superposed chambers, 
llie partitions are provided with central pij>es, 
which pas.s through the upper and lower plates and 
througn which a vertical shaft passes, having arms, 
carrying rakes which are rotated in each chamber. 
Passages are also provided through which the 
vapour passes upward to the outlet at the top and 
other sealed passages through which the liquid 
flows down from chamber to chamber to the concen- 
trated liquor discharge at the bottom. Evaporation 
is effected by steam whit^ pa.s.sea through the 
double partitions, eat h of which is provided with 
an inlet and an exhanst connexion. - W. H. C. 

Electrical precipitators ; Method of regulating the 

velocitg of fumes jHissnig through . W. W. 

Strong, A'sr to Jtesearch C'orp. U.S.P. (a) 
l,a37,488 and (U) 1,3:17,489,20.4.20. Appl., 2.3.9.17. 

(a) Devices controlhxl automatically are placxHi in 
the different pqK S of an «4<'ctrieal pr«‘r ipitator of 
th© multiple pip<? treator tvfie in order to fMpialise 
the flow of gas therein, (a) A treator chamber has 
a discharge electrode extending through it and is 
provided with means for constricting the flow of , 
gas adjacent to the electrrKlo and also for preventing 
a disruptive discharge from the electrcxle to the con- ; 
stricting means at voltages below the normal critical i 
one. — B. N. 

Electrodes; Eemoving deposits from [in elec- 

trical preeipitators]. A. F. Meston, Assr. to Re- ; 
search Corp. U.S.P. 1,339,471, 11.5.20. Appl., I 
23.10.17. 

Mmajsb are provided for striking the discharo^ elec- 
trodes of an electrical precipitator intenneoiate of 
the ends to cause vibration. — B. K. 


j [Electrically] separating suspended particles from 
gases. W. A. Schmidt, Assr. to International 
' Precipitation Co. U.S.P. 1,^,48Q, 11.5.20. 
Appl., 5.7.8.17. 

i A CLEAN electrode surface, for receiving the preci- 
I pitated material, is maintained by distributing a 
i liquid in a film over a porous surface constituting 
I the receiving electrode. — B. N. 

Gases; Apparatus for the electrical weeipitation of 

dust from . Siemens - Schuckertwerko 

G.m.b.H. G.P. 315,931, 29.6.18. 

Dust etc. is removed from blast-furnaco gas or the 
like by passing the gas through a number of elec- 
trodes consisting of frames in which are mounted a 
scries of pivoted plates arranged, either horizontally 
or vertically, in a manner similar to that of the 
laths of a Venetian blind. The plates in alternate 
frames servo as precipitation electrodes and as high- 
potential electrodes respectively, and are inclined 
in opposite directions, so that repeated changes of 
direction are impartod to the gas. — L. A. C. 

Dryer. \V. B. Hutchinson, Assr. to A. Blackburne. 
U.S.P. l,;i.38,73l, 4.5.20. Appl., 23.5.19. 

In a rotary dryer with screw feed the blades are 
perforated to enable air to bo blown through the 
screw and dryer in a contrary direction to the 
feed.— W. J. W. 

Drying materials; Process for . H. B. Lowden 

U.S.P. 1,339,771, 11.5.20. Appl,, 22.10.17. 

Thb material is caused to pass over a heated hearth 
by repeatedly cleaving it in a substantially vertical 
direction and at the same time imparting to it a 
slight forward motion. — W. H. C. 

Dehydration of moist materials; Apparatus for 

[elect ro-osniotic] . Elcktro-Cisinose A.-(J. 

(Graf Schwerin Gos.). G.P. 316,443, 4.9.17, 

Ls the apparatus previously described (G.P. 
314^3.38; J,, 1920, 53 a), the movable walls rest at 
their lower end in a bed provided with a run-otf 
conduit for the separated liquid. A channel from 
one side of each wall, or channels from both sides, 
paa.s through the lower end of the wall and open 
into the discharge conduit. — W. J. W, 

Pulveriser; Rotary . E. Cortose, M. Cresj)!. 

and A. Squassi. U.S.P. 1,339,499, 11.5.20. Appl , 
29.1.20. 

A PULVERISING chamber provided with boater bars 
attache<l to wheels raount^ on a rotating shaft and 
al.so with stationary pulverising means, has u 
blower, mountcNl independently on th<) shaft, uhirh 
blows the pow’der and granular material from th» 
heaters against a grid ^cd over an opening in tbo 
ciising. — W. H. C. 

Refrigerating apparatus. R. B. Henderson and 
R. E. James. U.S.P. I,;i39,622, 11.5.20. Appl., 
13.5.18. 

A OKNRRATINO chamber, provided with means by 
which it can lie heated and coolwl, is coiinei t^d by 
a gas pas.sHgo and a liquid return pipe with a cooled 
dehydrating chamber, supported on the generator 
The dehydrating chamber is connected with a 
cooled (onden.ser by a pipe providtxi with an anlo- 
inatic and also with a manually operatol valve 
The refrigerant passea at intervals from the con- 
denser to a refrigerating coil by a valved piiie and 
thence up a vertical pipe back to the generating 
chamber.— W. H. C. 

Photochemical apparatus. W. 0. Snelling. U.S.P 
l,a*)9, 675, 11.5.20. Appl., 1.3.17. 

Tns reacting fluids are caused to pass through a 
series of transparent vessels, each of which has a 
source of light opposite to it, the distance between 
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the source of light and the reaction veswl being de- 
creased progressively in the direction of flow of the 
fluids. — ^W.H. C. ^ 


Separating device; Settling basin — Upward- 
current separating process and device. Slime- 
pulp thickener. C- Allen. U.S.P. (a) 1,339,682, 
(b) 1,339,683, and (o) 1,339,684, 11.5.20. Appl. 
(A) (B 3.7.17, (c) 6.10.18. 


(a) To prevent irregular discharge at the outlet of 
a de-watering settler, a diaphragm or other obstruc- 
tion is placed over the outlet in such a way as to 
leave an attenuated passage for the settling 
material for a considerable distance above the ori- 
fice. (b) The overflow lip of a settling device is 
adjustable as to circumferential leng^th in order to 
vary the velocity of overflow, (o) The size of the 
outlet orifice of a pulp thickener is varied by means 
controlled by the level of a fluid of fixed density 
(e.g. clear water), which is in hydrostatic balance 
with the settling pulp. The clear fluid chamber is 
preferably arranged within the settler and pro- 
vided with an inverted conical baffle underneath. 


with paddles, by the help of which the salt crystals 
and the solution are moved through the trougns. 

—A. R. P. 

Filtering gaseous substances; Apparatus and pro- 
cess for — — . L. B. Fiechber. G.P. 317,254, 

31.3.18. Conv., 2.11.17. 

The apparatus comprises a rotating flat screen over 
which the granular filtering material, e.g.y sand, 
is distributed, and from which it is removed con- 
tinuously or at intervals, elevat<‘d to a purification 
plant, and then, by means of a vortical shaft with 
I guara rail, returned to the screen in a layer of the 
requisite thickness. — \V. J. \V. 

Pneumatic separators. Williams Patent Crusher 
^ and Pulverizer Co., Assecs. of A. J. Roberts. 
I E.P. 139,749, 6.8.19. Conv., 1.3.19. 

i Separators for grading crushed rock and other 
j materials. T. J. Sturtevant. E.P. 142,989, 9.4.19. 

! Purification of [used lubricating'] oil and other 

I liquids; Apparatus for . King’s Patent 

j Agency, Ltd. From D. Stone. E.P. 142,703, 
I 2.7.19. 


Catalusts; Manufacture of . J. Boyce, Assr. ] 

to The American Cotton Oil Co. U.S.P. 1,339,686, j 
11.5.20. Appl., 2.6.13. I 

Granulated inert material is mixed with an adher- i 
ent material so that the individual grains are I 
coated. The coating contains a compound of the I 
catalytic metal, and the coated material is treated | 
to convert the compound to a caialytically active i 
material, e.g., “nickel black. ’’—B. M. V. j 

Fractionating compound substances containing in- ] 
gredients of close l\/-reUited soluhiliiy. A. Seiden- i 
berg. U.S.P. 1,340,186, 18.6.20. Appl., 10.8.18. | 
A NUMBER of solvents are chosen such that the most | 
volatile solvent dissolves the least .soluble con- 
stituent most easily and the least volatile solvent 
dissolve's the most soluble constituent most easily. I 
The compound substance is dissolved in the mixed i 
solvent, which is then gradually volatilised, so as | 
to precipitate the constituents in the rerersc order j 
of their solubility. — B. M. V. j 

II eat exchanger. Method of exchanging heat. II. D. 
Hildebrand. U.S.P. (a) 1,340,266 and (b) 

1,340,267, 18.5.20. Appl., 2.1.17 and 21.4.19. 

Two fluids, between which interchange of heat is 
desired to take place, are passed through elements 
consisting of a numlwr of nested pii>e sections, 
alternate sections of one clement being connected 
with alternate sections of an adjacent element, so 
that the fluid to be heated* flows through progres- 
sively smaller annular passages and the fluid to be 
cooled through progressively larger passages. 

— B. M. V. 

Crystallisation of salts; Utilisation of the heat 

liberated during the from hot liquors. E. 

Roser. G.P. (a) 316,492, 1.3.18, and (b) 316,493, 
20.3.18. 

(a) Hot vapours liberated from liquors during 
crystallisation are conducted into an apparatus in 
which they arc utilised for assisting the solution 
of the raw material, (b) Additional beating of the 
raw material and solvent may bo effected by means 
of steam or hot gases in a second apparatus, from 
which any residual hot vapours are caused to pass 
into the first apparatus. — W. J. W. 

Salt solutions; Apparatus for cooling hot — — . 
Maschinenbau-A.-G. Balcke. G.P . 319,439, 26.6.18, 

Thb apparatus consists of a series <rf troughs pr<^ 
Tided with rotating cooling discs, which are fitted 


Evaporators. K. L. E. Thunholm. E.P. 118,636, 
23.8.18. Conv., 23.8.17. 

See U.S.P. 1,324,417 of 1919; preceding. 

Sludge j)ress. W. Buckley. E.P. 143,478, 24.12.19. 
See U.S.P. 1,316,419 of 1919; J., 1919, 806 a. 
Distillation. G.P. 315,012. See III. 


IIa.-FUEL; GAS; MINERAL OILS AND 
WAXES. 

Gases of combustion of coal; Approxitnate deter- 
mination of the amount of . F. Castek. 

Feuerungstech., 1920, 8, 133 — 136. 

It is shown that the amount of gas produced by 
the combustion of coal can ^ calculated from the 
carbon content or the calorific value of the coal. 
Using the theoretical quantity of air, the volume 
of dry combustion gases (G) in cub.m. from one kg. 
of coal is one-tenth of the percentage of carlwn 
in the coal (C). If v times the theoretical quantity 
of air is used, G-OTCr and i; = 18*65/x, x being 
the percentage of CO, in the gases of combustion. 
If the calorific value cf the coal is B, the carbon 
content is B/97%. — A. G. 

'‘Double gas'' and its use in gas works. H. 
Sirache. J. Gasbeloucht., 1920, 63, 230 — 235. 

Tub author advocates the adoption qf a system of 
primary gasification followed by steaming, leading 
to the production of “ double gas.” This gas has 
a calorific value of 3330 cals, per cuh.m., as com- 
pared with 5500 cals, for ordinary coal gas from 
the same coal. The amount of coal gas prcxiuced 
per 100 kg. of coal is 33 cub.m. and tlm amount of 
“ double gsis ” 160 cub.m., the total calorific values 
I being 425,100 cals, in the former vase, assuming 
! tho coke to be used for the production of water- 
' gas, and in the latter ca.se 533,400 cals. The 
' minimum calorific values of the ga.s and tar are 
given as 60*2% and 8*3% of the heat of the coal 
respectively. Advantages claimed for the process 
are: — Reduced floor-space, apparatus always ready 
for use. reduction in labour and low*initial cost. 
The yield of by-products is greater than if coal- and 
water-gas are produced separately and then mixed, 
t The tar (sp. gr. 1*042) contains ; water, 33* < % , piteh, 
L 18-9; paraflln, V6; light oils, 19*4; heavy oils, 24*3: 
ammonia, 0*91; insol. in benzol, 1*65; and 


ash, 0*28%. -A. G. 
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Gus producer plants operating icifh reeorery of 
low-temperature tar and ammonium sulj^aU; 
Economics of — . E. Roser. Stahl u, Eisen, 
1920^ 49, 349-357, 3S7-395. 

On the basis of tests with coal, lignite briquettes, 
and mixtures of coal and briquette carried out on 
an installation of lo Thyssen rotary-grate gas pro- 
duc'ers, the advantages of the gasification of fuel 
in by-product gas producers are set out in detail 
for varying conditions as to prit'cs of raw materials 
and of pr^ucts. 


propionic or higher fitly acid from the 
proSucts. S-lfethylqaiSoline *M 
distilling,, with lime the product obtain^ ^ 
oxidising one fraction with chromic acid, ; 
medium fraction yielded a phthalone derivative by 
condensation with phthalic anhydride. (C/. 

July.)— J. K- 

Annnoniuni sulpfidtc. Showriiig. See VII. 

Lias analysis. Ott. *SVe XXIII. 

Patkntb. 


Gas producer plants opeiatinn tritli recovery of 
loW"teniperaturc tar unci aninionium sulphate; 

Economics of . Stahl u. Eisen, 40, 

532—541, (j 10-62 1, 651—655, 685—689. 

A FULL account of a discusiion on two communica- 
tions bv Roser (precediiig abairicil and Klingen- 
berg (Stahl u. Eisen, 1918, 38, 2— 11, 32— 36, 46- 51, 

on—os). 

Oj‘idp. [(;os] purification : Practice and control of 
— — . G. VVeymaii. Ga.s J., 1920, 150, 489 — 490, 
There are three possible ways of removing 
hydrogen i^ulpliide from coal gars by oxide purifica- 
tion. The first method is to form ferric sulphide, 
this being subsequently oxi(lise*d to frts' sulphur. 
The process is limited to the use of true bog ore or 
an artificial oxide consisting of precipitated 
hydroxide, and the ^ presence of an alkali w 
necessary to neutraUse any acid that may be 
formed. Ammonia is the l)est alkali to use as it 
can be distribuUs,! most tdliciently. The develop- 
ment of heat must Ix' restrictcnl owing to increase 
in acidity with rise ( l temperature. For tliis 
purpose, at> much water should be used as the oxide 
will carry without being wet. In the MHond 
process, ferrous sulj)hide is the intermediate pro- 
duct, and since acid conditions are favourable 
higher temperatures may b<‘ employetl. Natural 
ores and burnt oxide can be list'd with good results, 
but tlie process should not be employed if the 
purifying area is Ixlow O'o sep ft. per KkK) cub. ft. 
per 24 hrs. Tlie oxide 'should In* worked as dry as 
possible, and 50 of sulphur should he obtained 
without more than one removal. In the third 
jiroeess, which ha.s not yet been applied to coal 
gas purifier*), most of the ^ulphur i.s oxidisetl direct 
to sulphuric acid and ferrous sulphate, is product'd 
whicli may be removed in .solution. The tempera- 
tures use<l must be higher than usual and the 
condition.s must be ac id. Success in any of thene 
methods depcuid^ on the material used, the plant 
available, and the tcmfK'rature which can l)e main- 
tained. Improved results have txen attained by 
the pas.sage into the i>urifiers of prehea^ air^ and ■ 
steam gives l>c*tter rc'sulis tlian water for inowten- . 
ing the oxide The author advocate's careful tern- ' 
peratiire < ontrol, detcTiniiiation of the ammonia and 
lar fog ill the mit t gas and cd the hydrogen j 
sulphide at the outlet of the first two boxes. The 
liquid drainage shouhl l>e examinee! regularly and ! 
the spent oxide tested for ammonia. - A. G. 

Pei roleum ; L.'onstif utinii uf t^iijitnir uitrotjen hasps | 

of Cahjornuin . C. F. .Mabery and f^. (*. 

Wes^ion. J. Amer. Chc in. Soc , 1929, 42, 1014 — j 

1020. I 

A RE-KXAMiy.4TioN of the basic constituents of ' 
Californian petroleum (J., 1900, .VTO ha.s shown | 
them to consist mainly of alk\latecl ciuiimliius ; 
(or iiwxiuiiidlinos). All the fractions boiling over 
intervals of 2® — 4° covering a range of l‘KC— (b 
at 50—90 mm, gave pyridinejHjntac arboxylie neid 
and a methylpyridinetetracarboxylic acid on oxida- 
tion with potaasium permanganate, and therefor#* 
contain at leaet three alkyl groups, of which the 
relatirelv aimnle nature is shown ov the absence of 


Coal or other mineral washing apparatus. \ 
France. E.P. 142,729, 15.9.19. 

The washing troughs are arranged in batteries in 
c ascade form ; the dense malarial discharged from 
the separators of one trough is subjected to another 
washing in a trough helow', this prows-s being r,., 
peatc'd until the neces.sary grade is obtainiHl. — A. (;. 

Coal; Process for treating . J. N. Wingett, 

Assr. to AV\ A. Hiiggott. U.S.P. 1,337,496, 
20.4.20. Appl., 3 5.15. 

CcuL is hardened, preparatory to shipment or 
storage, by heating it during its passage through a 
closed chamber, sufficiently to drive off certain 
volatile constituents adjacent to the surface only. 
The heavier oils arc^ caused to move to the surface 
and dried, giving the coal a hard exterior, pro- 
tecting it against exposure to the atmosphere, and 
preventing the formation of dust and slack.- R. N. 

Coke,; Manufacture of hard from gassy coals 

F, Sueftel. G.P. 317,120, 9.5.18. 

The charge for coking c/ousists of a mixture of thr 
raw coal and coal which liaei been partly 
dc-gaMfied.-AN'. J. W. 

('(/he oven with veriiad heating flues, C. Otto u. 

Co. G.P. 317,962, 22.8.16. 

A NUXOiKR of flues are built in immediate coniad 
with the furnace aide of the oven wall and otb(‘t>, 
are built within the wall and communicate abov*- 
with one another. Combu.stion takes place from 
below upwards in a numlx'r of narrow pipes, which 
(sunmunicate above w ith the heating flues by means 
of si'parate channels built into the upper portimi ul 
the oven wall, or by one (ontmuous ehaunei, in sncii 
manner that the products of combustion pass 
downwards through the healing flues with eddying 
motion — J. S. G, T. 

Chamhpt ai'Pn f(tr gas product tan. H. Ilriicker, 

G. P, 31.>.(X>9. 23.3.18. Addition to 314,118 
1920, 5 A). 

The oven compri.s4‘s an upper and lower chamber 
.separateil by means of an indined partition extend- 
ing part of tlu! way across the oven, and a slide 
which may U* withdrawn when deftirc'tl to afford 
communication between the (diamlx*rs. The uiqxr 
( hambc'r serves as a carbonising chamlMu’ and (an 
be put in communication with or cut off from tin' 
hydraulic main us desired. The lower cbaml^cr 
functions a.s a gas priMlucer and is fed with hot coke 
from the upper chandxr bv withdrawing the sliib-. 

-J.8. G. T. 

Coed; Gasifiention of and ohtnining hfpproducts 

therefrom. C. H Smith. E.P. 12:1,738, 17,2 19. 
Conv., 16.2.18. 

Caking eon! is subjecUnl to a preliminary distilla- 
tioii at temporatureH bi'low that at whicli sub^tnn- 
tiai quantities of ammonia pass off, being ngitaUsi 
fontinuou.sly and the gas and tar withdrawn until 
the coal low’x its caking properties. The residue is 
Bobsequcntly treated in a by-product gas producer, 
to obtain produt'cr gag or water gaa, with ^ 
of ammonia. Tho digiillation takes pine© at - 
9i50«» F. fabout C.).— A, G, 
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Fuels; Gasifying of solid and liquid . N H. 

Freeman. E.P. 142,945, 19.2.19. 

Steam is heated to a temperature exceeding the 
ignition point of the fuel to be gasifiod and is 
applied to the fuel in this highly heated condition 
in a chamber in which the temperature is main- 
tained at or above the ignition point of the fuel. Jn 
one tyix) of apparatus oil is fed into a stream of 
steam concentrically through a jot, whilst if pul- 
verised coal is uschI it is discharged through a hopper 
into the steam chamber. — A. G. 

Carbon-hydrogen ga.s; Process of producing . 

T. O’Connell. U.S.P. 1,340,495, 18.5.20. Appl., 
10.9.19. 

The first layer of ignited coal in a gas producer is 
subjected successively to an air blast and a steam 
blow, both of equal length and directed from be- ' 
ncath the coal, to another air blast and steam blow ! 
similar to the former, to an air blast, to a steam I 
blow directed from the top and lasting | of the air 
blast, to a steam blow from the bottom lasting f of ! 
the air blast, to a succession of two periods of opera- | 
tion, each jieriod comprising an air blast and a I 
steam up-blow of equal length, followed by three | 
operations, each consisting of an air blast, a steam j 
down-blow of | of the blast period, and a steam up- 
blow of I of the blast period. Coal is deposited in i 
the centre of the fire after the last steam up-blow. I 
and this is followed by two periods of air blast and i 
Hteam up-blows of equal length and tho process con- i 
tinned in the above dos(!ribed order, including tlm | 
coaling, until the last coaling operation l)efore 1 
♦‘leaning of the fire has taken place and has be(‘n ! 
followed by a double air blast and steam up-blow, | 
the coal thus prepared In'ing subjected up to the i 
point of • leaning to a series of operations consisting | 
of air blasts, steaui down-blows of I of the air j 
blasts, and steam up-blows of i of the air blast ! 
pc'i'iods. — A. G. 

(ias-pruduerr v'ith annular charge. J. Schulte. 

G.P. 31G,U2, 3.1.17. 

1'he charge is contained within tho producer in a 
tall annular c}iain}>er. By means of helical bafttes 
tho gas is caused to take a ti)rtuous path in tho 
spaces surrounded by and surrounding the annular 
chamber and is drawn off from the respective re- 
•j:‘ons by separate pipes each provided with a 
s 'l)arate cock and leading into a common pipe. 
Partitions are provided in the spaces within and 
without the annulus to force the gas into more in- 
timate contact with the walls of the producer 
cliamlicr. — J. S. G. T. 

<las jnoducer. Maschinenfabrik Augsburg-Nurn- 
berg A.-G. G.P. 317,220, 18.3.17. 

The stepped grate of llie producer, which is re- 
latively long in horizontal cross-section, is carried 
on a horizontal pipe which is turned about its axis 
alternately in opposite direction. The fuel is 
thereby broken up by being pressed alternately 
against one or other of the side wuiUs of the pro- 
ducer. — .1. 8. G. T. 

VAhiilene; CamjirrHsion^ siorage, etc. of . A. A. 

Baekhaus, Assr. to IJ.S. Indu.strial Alcohol Co. 
T.8.P. 1,339,131, 11.5.20. Appl., 6.6.19. 

A (’YLiM)Eu "'li table for eomincreinl transportation 
has its interior free from absorbent filler and 
solvent and contains ethylene compressed to a high 
pressure, tlie amount of ethylene Ving more than 
H times the amount of hydrogen in a cylinder of 
the same size under the same pressure. — A. G. 

Blast -furnace gas; Cleaning of . N. K. Turn- 

bull. E.P. 142,938, 15.2.19. 

The gas is filtered and is then purified, tho cooled 
gas being passed in counter-current to tho incoming 


crude hot gas, thus being reheated and being in a 
more suitable condition for combustion in stoves, 
boilers, and the like or for use in gas engines. 

-A. G. 

Gases; Method and apparatus far cleaning — — 
F. R. McGee. U.S.P. 1,. 338, 143, 27.4.20. Appl.j 
13.5.18. 

The cleaner compri.sos a gas-distribiiting chamber, 
a collecting ehanihor connected with the dis- 
tributing chambt^r by a series of conduits and 
an impurity-receiving eharnk'r {irovidfKl with a gas 
outlet. The conduits liave annular outlets opening 
into the impurity-receiving ehamher and means in 
each conduit for imparting a whirling motion to 
the gases passed through them. — A. G. 

Gasoline; Manufacture of . J. W. Trotter. 

U.S.P. 1,339,727, 11.5.20. Appl., 14.11.18. 
Partly refined hydrocnrlMjn oil is converted into 
gasoline by spraying it through a submerged eata- 
lytii; spray ” into a bath of oil under a pressure of 
not less than 75 lb., in the presence of superheated 
steam and at a cracking temperature. — C, A, M. 

Ovens [for distillation of coal]; Method and 
(fppnrutus for producing a regular progression of 

inaie rials in vertical . Soc. du Four Vortical 

Continn. E.P. 121,199, 3.3.19. Conv., 1.3.18. 

Coke ovens: hischarging apparatus for continuous 

. Soc. Anon. d’Ougrt'O Marihave. E.P. 

135,217,1.5,11.19. Conv., 28.9.16. 

Gas generators and the like; Preventing eseape of 

gas through poke-holes of . Fa<;onei.son- 

Walzwerk L. Mannstaedt A: Co. A.-G., and H. 
Ban.sen. E.P. 133,969, 16.10.19. Conv., 25.7.16. 

Gas retorts [for domestic i/.'?#’]. K. A. Ground- 
stroem. E.P. 112,689, 6.6.19. 

Gas jaoducers [fur sclf-prupelled vehicles; Auto- 
matic control of operation of ]. D. J. vSmith. 

E.P. 143,3.53, 5.1.19. 

[Coke^ oven with regenerators. C. Berthelot. U.S.P. 

1,340,104, 11.5.20. Appl., 15.8.19. 

See K.P. 129,994 of 1919: J., 1920, 395 a 

Fuel; Liquid . E. C. B. Marks. From U.S. 

Industrial Alcohol Co. E.P. 143,017, 5.5.19. 

See U.S.P. 1,313,158 of 1919 ; this ,1., 1919, 711 a. 
Electrical precipitation , G.P, 315,931. See I. 
Sludge acid. U.S.P. 1,339.519. VII. 
Ammonium sulphate. G.P, 299,622. See VII. 
Purifying gases. G.P. 300,035. Sr^VII. 


1IB.-DESTRUCT1VE DISTILLATION; 
HEATING; LIGHTING. 

Patents. 

Asphalt rock , hifuini nous slate ^ etc.; Furnaces for 

the dustdlntion of . A. la Porta and R. de 

Bartolomeis. E.P. 142. .541. 3.2.19. 

A VERTICAL .shaft furnace comprises a lower zone 
lor the spent material and a middle cumbu.stion zone 
wherein part of the combustible matter of the rock 
etc. is burnt to provide the mx'e.ssar>* heat for tho 
distillation of the remainder in the third, or upper, 
zone, which is wider than the conibu.stion zone but 
not 80 w'idc as the si>ent material zone. — A. G. 

Decolorising carbon; Preparation of an active , 

Zellstoff-fabrik Waldhof. G.P. 309,155, 22.6.17. 
A DECOLOB 131 NO cnrbon with a greater eflRciency 
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than wood or animal charcoal is obtained by car- 
bonising the residue.s derived from the hydrol 3 " 8 is of 
cellulose or celliilosic materials. — W. J. W. 

Gases from anrhracite and petroleum coke; Treat- 
ment of [m manufacture of carbon elec- 

trodes']. F, K. Meiser. G.P. 317,179, 19.6.17.. 

In the manufacture of clectrotles from anthracite 
and petroleum coke the gaseous products are 
mechanically freed from alkaline vapours at a tem- 
perature sufficiently high to prevent condensation 
of the tar. They may then bo employed for heating 
the furnace without risk of attacking the firebrick. 

— W. J. W. 

Electric discharge tubes and the like; Methods of 
and apparatus for automatically removing gases 

from . The British Thomson-Hoiiston Co., 

Ltd. From General Electric Co, K.P. 141,913, 
30.4.19. 

The operation of an incande.s(ence cathode vacuum 
device is controlled during evacuation bj' means of 
a high-potential transformer which supplies 
operating current from its secondary to the device, 
with a resistance in the primary circuit. A low- 
potential transformer for heating the cathode is 
supplied with current from the primary circuit of 
the high-potential transformer, and the gases dis- 
engaged during the action arc romovtKl from the 
container. “B. N. 

Incandescence bodies; Manufacture of . W. 

Heselor, G.m.b.H. G.P. 319,613, 2!!«.7.18. 
Incandescence bodies in tubular or massive form 
are obtained by pouring artificial silk or like 
material into appropriate moulds. The incan- 
descence material may be admixed with the silk or 
incorporated subsequently to casting. — J. S. G. T. 


III.-TAB AND TAR PRODUCTS. 

Chlorination of benzene; Kinetics of the , F. 

Bourion. Comptes rend., 19*20, 170, 1319 — 1321. 
In the chlorination of industrial benzene in the pre- 
sence of iron as a catalyst the yield of monochloro- 
benzene increases with the velocity of chlorination, 
but decreases slightly with rise in temperature. 
For a given concentration and a given time the 
molecular proportion of benzene converted into 
monochlorobeuzene is 8'.5 times greater than the 
molecular proportion of chlorolienzene converted 
into p-dichlorobenzene. — W. G, 

Benzene separated from industrial chlotobenzenes; 

Impurities lu . F. Bourion. Comptes rend., 

1920, 170, 112^1—1184. 

The chief impurity present in the benzene obtained 
bv the process of enrichment from industrial 
chlorobenzene (J., 1920, 42.5 a), is cldoroforin, minor 
impurities being hexane and heptane, — W. 0. 

p^Phenylenediamine and aniline; Preparation of 

from the corresponding chlorobenzenes. 

A. J. Quick. J, Anier. Chem. Hoc., 1920, 42, 
1033-1042. 

The catalytic influence of cooper salts on the 
reaction between ammonia and chlorobenzene (G.P. 
204,951; see E.P. 3396 of 1908; ,J., V.m, 1147) or 
p-dichlorobenzene (G.P. 202,170; J., UK)8, 1147) is 
not connected with the formation of copper am- 
monium compounds^ since nickel, cobalt, and zinc 
salts, which form similar compounds, have no in- 
flueniN?. Cuprous salts are more effective than cupric 
salts, w'hich probably only become effective when 
reduced; and water cannot be r^laced by alcohol 
as a solvent in the reaction. Tne reaction with 
dichlorobenzene is best carried out above 20(P Q . ; 
with 5—6% solution of ammoijgilN the reaction is very 


incomplete, and an amorphous red product is also 
product. ' Addition of iron filings or activated 
charcoal to the cuprous salt improves the appear- 
ance of the final product, but witji concentrated 
solutions of ammonia they, particularly the former, 
tend to retard the reaction. The action of am- 
monia on chlorobenzene under the conditions pre- 
scribed gave only a 39% yield, as against 80% 
t iaimed by the patent. Increase in the conoentra- 
ti<»n of ammonia beyond 14% or in working tem- 
pi'inture beyond 200° C. does not improve the yield, 
although the latter is necessary for complete decom- 
position of the chlorobenzene. Cuprous iodide has 
no catalytic value for this reaction. Diphenyl- 
amine could not bo obtained from bromobenzene and 
aniline in presence of cuprous iodide under the con- 
ditions prescribed in G.P. 187,870 (F.P. 374,386; 
J., 1907, 756).— J. K. 

Patents. 

Dehydration of liquid mixtures Uiqiieous phenol] by 
distillation. K. Kubier.schky. G.P. 315,012, 9.5.18. 
The method is applicable to mixtures of liquid.s 
w'hich are not completely soluble in water, and in 
the early stage.s of distillation give distillates whiijh 
separate into two layers—ono containinj^ mncli 
water, the other little water. Tw'o distilling 
(olumns, with draw-off pines for liquid on their 
lower parts, arc connected with a common con- 
den.ser. The liquid mixture to be dehydratc<l — 
e.g.y a mixture of water and phenol — is supplied to 
ono of the columns and is rectified, water-free 
[ihenol being run off below and water along with a 
certain amount of phenol passing to the condeTis<>r. 
where the distillate condenses and separates into 
two layers, a lower containing little phenol and an 
upper rich in phenol; these are dischargecl re- 
spectively to one or other of the columns and the 
proce.s.s continued until finally pure phenol is run 
off from one and wat<*r from the other, keening 
pace with the siipplv of the mixture to the still. 

-J. 8. G. T. 

2-Aminoani!iraq\iinone ; Process of making . 

M. Fischer, As.sr. to .T. K. Goigy H.A. U.S P 
1,310,603, 18..5.20. Appl., 8.3,19.‘ 

See K.P. 127,22:1 of 1919; J.. 1919, 529a. 
Sublimation. K.P. 112,f)02. See XX. 


IV.-COLOURING MATTERS AND DYES. 

l-UydroxyA-chloroanthraquinone. F. Ullmann and 
A. Cunzetti. Bor., 1920, 53, 8*26- 837. 

The pre[)aration of various derivatives of L 
hydroxy-i-chloroantliraquinone, m.p. 192° C., ob- 
tained from l-hydroxyanthraquinonc by the action 
of suljihuryl chloride in the presence of nitrohen/.* lo- 
at 100° G. is (lescrilKKl. N-l-Hydroxyanthi .t 
qiiinonyl-i-anthranilic ficid, bluish-violet shinin;^ 
needles, m.p. 272^’ C. (decoinp.) is obtained by Ixnl- 
ing a solution of l-hydroxy-4-chloroonthraquinono 
and anthranilic acid in arnyl alcohol with anhydron ; 
potassium acetate in the presence of copper acetate 
and copper jKiwder ; it is (x)nverted by treatment 
w ith ac4*tie anhydride and jiyridinc and subsequent 
action of 7 >-U>luenesulphonic chloride on the aceivl 
derivative thus prcxluoed into 4-hydroxyantlira 
quinone*-2.1-aeridone, shining blue leaflets, ni i> 
321° C., which gives blue shades on cotton from a 
wine-rod vat. — H. W. 

(•lyoxaline nucleus; Some properties of the - 
[Olyoxaline-azo dyestuffs.] K. L. Pyman. 1 
ooc. Dyeri and Ck)l,, loSo, 3#, 107—112. 

A onvEHAL iurroy of th« niinple glvoxaline dcriva- 
tivos VI given. AryliuM^yonallnea dye ''onl 
yellow to brown abadea: the colour nroduoed by 
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2 -ben»eneazoglyoxalino is readily removed "by dilute 
acids, but that obtained by means of ^p-sulpho- 
benzeneazoglyoxaline-4.6-dicarboxylic acid is com- 
paratively fast to washing and to acids. Some of 
the derivatives of glyoxaline should be suitable as 
dyestuffs similarly to those of the isomeric com- 
pound pyrazole. — L. L. L. 

Sulphur; liemnval of from organic compounds 

by means of arsenic trioxide. AV. Herzog. Z. 
angew. Chem., 1920, 33, 140. | 

Oboanio compounds, and especially thioureas and j 
their derivatives, may be readily freed from sulphur 1 
by boiling them in an inert solvent (xylene) with ^ 
arsenic trioxide beneath a reflux condenser. The 
method is particularly suitable for the prenaration i 
of carlx>diphenylimia6 (for use in Sandmeyer’s i 
indigo synthesis) from symmetrical diphcnylthio- | 
urea. — C. A. M. j 

Picric acid. Doll. See XXII. i 

Patents. I 

Indophenolic compounds; Manufacture of . F. ! 

a Brassard and Crawford, and K. A. Buckle. E.P. : 
143,014, 3.5.19. i 

In the condensation of p-nitrosophenol and the ! 
product of which it is desired to make the indo- | 
phenolic compound it is ensureil that these are 1 
always reacting in e(|uimoIecular proportions by ■ 
grinding them together before effecting the reaction I 
in presence of concentrated sulphuric acid. 

— A.J. H. 

Dyestuffs and process of making same, A. Angel; 
M. L. Angel, extrix. U.S.P. 1,340,696, 18.5.20. i 
Appl., 16.7.18. 

See E.P. 121,347 of 1917; J., 1919, 101 a. 

Photosensitising dyes, U.S.P. 1,338,346 and 
1,338,349. <SceXXI. 


V.-FIBRES: TEXTILES; CELLULOSE; 
PAPER. 

Cotton; Constituents of raw . II. E. Knccht 

and V. Fernandes. J, Soc. Dyers and Col., 
1920, 36, 13-47 (67. J., 1911, 1007; 1919, 7 a.) 

1 AULF.s are given showing the percentage of matter 
extracUxl from Egyptian and American cotton by 
different solvents, the effect of heat on tho extracts, 
and their nitrogen content. In samples of 
untreated and extracted cotton dyed with Methy- 
lene Blue there was no diminution in intensity after 
the cotton had been successively extracted with 
benzene, alcohol, and water; on the contrary, the 
colour ocoame, if anything, brighter. An albu- 
minoid Hubstanco has been obtaintxl from cotton 
which yields a coloured lake with Methylene Blue. 
The amount of tannic acid absorbed by cotton 
diminishes as tho impurities are successively k*- 
moved. A table is given showing the tensile 
strength of extracted cotton in the conditioned 
state and dried at 1(K)° C. — L. L. L. 

]Yool Jihre; Influence of humidity upon the strength 

ana elasticity of . J. I. Hardy. J. Agric. 

lies., 1920, 19, 55- 4)2. {Cf. J., 1918, 728 a.. 

The tensile strength of wool increases with de- 
crease in the diuiiu ter of the fibres. Tho breaking 
strength of fine wool varies with the diameter; that 
of coarse wool varies with a figure between tho first 
and second powers of the diameter. Increase of 
humidity to 80% causes a decrease in the tensile and j 
breaking strengths of scoured and unscoured wool, I 
while ETOve 80% a slight increase occurs. Tho i 
elasticity of scoured and unscoured wool inoroases ' 
with the humidity to 80% and decreases from 80% j 
to the saturation point.—^. H. J. i 


Wool and cloth; Action of atmospheric influences on 

. A. Kertesz. Farber-Zeit., 1920, 31, 1 — 4. 

A. Grass. Ibid., 64-68. {Cf, A. Kertesz, J., 
1919, 496 a.) 

In reply to Von Kapif (Farber-Zeit., 1919, 30 [23] ; 
cf. J., 1908, 329), who maintains that wool la 
weakeiuxl by chroming and cites in supi)ort tho de- 
creased durability ot certain modern chrome-dyed 
Army clothing, Kerte.sz disputes tho validity of 
Von Kapff’s measurements, and attributes the 
weakness of the Army clothing to conditions of 
manufacture. Ho strongly supports the observa- 
tion of liechberg (G.P. 286,340; J., 1915, 1140; cf, 
G.P, 303^231; 3., 1920, 61a) that chrome-dyed woo) 
better withstands exposure to air than pure wool. 
Grjiss points out that no conclusions as to the dura- 
bility of dyetl wool under ordinary conditions 
should be drawn from the behaviour of Army 
clothes since they were expo.sed to totally abnormal 
conditions. Tho value of the experimental work of 
Kerte.sz is h'ssencd by tho facts that tho conditions 
employed did not correspond with tliose of indus- 
trial methods and the duration or the chroming was 
not sufficiently prolonged; moreover, it was not 
sliown that the woollen fabric usihI in the tests was 
normal. ~A. J. H . 

Fabrics; Pesistance of to climatic conditions 

and to ultra-violet rays. E. Vignon. Comptes 

rend., 1920, 170, 132^1324. 

Fahhics of linen and of chappe .silk weighing re- 
spectively no g. and 100 g. per sij. m. were sub- 
mitted to varying conditions of light, heat, and 
moisture, and their brouking strength then 
measured. 'I'he results indicate that the tissues of 
animal origin (<-happe silk) arc more resistant than 
those of vegetable origin (linen) to variations in 
climatic conditions and to the action of ultra-violet 
lays, tho probable ('xplanation l>eing that the pro- 
tein molecule is more resistant to hydrolysis tnan 
the cellulose molecule. — W. G. 

Fabrics coated with solutions of cellulose esters; 

Dynamometric examination of . L. Clement 

and C. Kiviere. Chim. et Ind., 1920, 3, 440—444. 

The strength of fabrics is increastMl by coating with 
cellulose* acetate, a solution of tho latter in tetra- 
chlorocthane giving a slightly stronger coating 
than a solution in acetone or benzyl alcohol; tetra- 
chloroethanc and acetic acid have no injurious 
effect on the strength of linen. Oil varnish should 
not l>e applied to frbries coated with oellulose 
acetate, since it diminishes the strength of the 
material. A coloured coating is best produced by 
applying to t)io fabric first one layer of a tinted 
solution of eellulose acetate and then three coats of 
colourless solution. Tho weakening effect of sun- 
light on coated fabrics is marke<l» during the 
summer months, but may be prevented by the use 
of suitable pigments in the coatings. — W. P. S. 

Sulphite cooking process; Control of . W. E. B. 

Baker. Pul]) and Paper Mag., 1920, 18, 544 — 545. 

CoNTiNious r(‘Oords of gauge pressure and tein- 
jH'rature must bo made and gas pressure curves 
plotted from differences between gauge and steam 
ressures. Specific gravity dete rminations should 
o made at regular intervals on cooled samples. 
Total sulphur dioxide is estimated by iodine titra- 
tion, the interference of “ reversible sulphur 
dioxide " being overcome by taking tho first blue 
coloration as the end point. In the determination 
of “ half-bound ’* sulphur dioxide by plotting the 
differences between results of the iodine and soda 
titrations an error not exc’ccding 0*2% SO, is intro- 
duced, duo to acidity other than sulphurous acid. 
Tho curve for changed sulphur concentration, 
plotted from the differences between total sulphur 
and sulphur titratablo by iodine, is a rising one, the 
rate of ascent giving an indication of the progress 
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of the ligiiono roaetioii. Reversible or loosely 
combined sulphur dioxide is estimated by treating 
the liquor with extoss of alkali, acidifying with 
hydrochloric acid, and titration with i^inc, the 
curve beng a rising one and soinetinicH oscillatory. 
For lime and magnesia estimations a sample is j 
treateti in a sealed tube; the curve falls and again 
rises, the minimum point being of importance. i 

--^W. J .W. 

Li(fnh\ (ir,d reactions of tiqnin. P. Klason, Her., 
i920, 53, 706—711. 

TiiK naphthylamino ligninsulphonate dcscrilxKl pre- j 
vioiisly (J., 1019, 570 a) has been investigattHl fur- ^ 
ther. Its formation is < onsidered to indicate the 
pre.sence of the group H.(dl;CH.(’H() in ligjiin. | 
It is formes! in greater (piantity from old than from ‘ 
fresh sulphite litpiors. and it wmdd appear that the 
gronj) CllR.'CH.CH.dH is j)reseni in the latter, 
and that the ahh'hyde, in part, at any rate, is 
gradually formed in them by atmospheric oxidation. 

It is coneludi'd tliat (unileryl ahlehyde and coni- 
fcryl alcohol are the principal c cnistitnc'nt groU})s 
at any rate of the lignin of conifers. H. W. 

Li*fn\n in ceUitlostc mat ei tals ; l^irert estimation of 

— K. Heck. r. Papiei lahr., 1919. 17. 1;120- 

ld27. C'lu'm.-Zeiitr.. 192t). 91. II.. 1147. 

One gram of tin* finely dieided material is mixed 
witli lt> — 20 0 . 0 . of 72 sulphuric acid hy means of 
a glass ro<.l. When the mass becomes gelatinous a 
further 80 — KK) e.c . of 72 sulphuric acid is addc'd, 
and the mixture allowisl to st.and for 24 hrs. It is 
then diluted witli I- To parts of water, pas-std 
through a Gooc h filter, u ashed with liot water, dried 
to constant weiglit, ignited, and widghcsl, the 
difference hetwcHii the' two wcuglus giving the 
amount of ash-frcM- lignin.- W. .1. W. 

Patents. 

Silk; Mannfaetiii e of — .T. Korselt. K.P. 

108,489, 1.8.17. Conv., ;U.5.16. 

The strength and elastic ity of unloaded, raw, or 
lK>iled silk fibres is increased, and the sub.sequent 
Weakening of the fibres w avoidtsl or reduced by the 
)tse of catalase*, lu order to accelerate tlie cata- 
lytic action, or to keep the eatala.sc^ efficient for a 
longer time, suhstainvs suc h a.s c reatinine may la- ' 
addcsl, which ac t a.s a< tivator.s cjn the catalase con- 
tained in or added to the .sill^ The catala.se may be ! 
obtained by extrac ting Iivc-r with water, prec ipi- 
tating the extrac t hy alcohol, and again extracting ' 
the clricd prec ipitate with water. The amount of 
catalase in the acpn’ous solution may Ik? found by 
titration with hydiogeii (Mroxide. Tin- .silk is . 
treated in absolution of U l — 24) of catalase* at j 
about 40^ (’. during 2fE 40 niin>. : it is then centri- i 
fuged and dried. — T. L. L. | 

hair, or the likr^ niot ve^jetoid r ffires; .\f<inu- 

fdcture of , .1. Korselt. K.P. 109,051, 

18.8.17. Conv., 19.9.16. {('f. or.fe.) 

Hkjns, wool, hair, feathers artificial silk, cotton, 
and other vegetable* fibre s arcc strc-ngtln-ncd and pre- 
Korved by treatment with ratalasc- ami /or (mrhydn- 
daae. The fibres arc- treatc-d with a ddiiO* .solution 
of catalaae and /or perhydricla.s** lor 2<>' 40 min«., 
and then dried ''I)c*ad'’ wool may 1 m- <ly»d like* ■ 
normal wtxil after tre-atment. Cotton or otlicT vegc*- 
table fibres are increa.scd in strength, elasticity, 
brilliancy, afid absorbent power for dycscuffs. Tin* 
treatment may take placx? at an>' dcKin-d stage of 
manufacture — for instance, liefore spinning, lK*fore, 
during, or after dyeing, or during or after finishing. 
Perhyaridase may b<* extracteu from calf's liver ! 
with a solution (A 1% aodium bicarbonate and 2’/ i 
sodium fluoride; this solution may bo applied i 
directly to the fibres. The ^triijr of catalase can I 


be increased by adding 1 — 6% (calculated on the 
weight of the wool) of creatinine to the bath. 


iroof; Apparatus for drying . S. C. Wilson. 

E.P. 139,278, 12.2.19. 

In a closed chamber through which hot air is circu- 
lated is supported a tier of perforat(*d trays which 
receive a longitudinal reciprocating motion. The 
i wool is fed on to the uppermost tray by a vibrating 
feed shoot, movtd forward by a senes of transverse* 
rollers ojierating above the tray, and delivered from 
the end of the tray by means of hingetl shoots to the 
one* next bc'low, tlu* wool being opened by means of 
a rollor whilst passing from ono tray to the next. 

-L. L. h. 

Waterpruufiny fahrics and rendering the same 
impermt'able lu (jases; Adhesive composition, 

more espeeialhj appliealde for use in . Hoc 

Anon, lies FAahl. Hutchinson, K.P. 129,630, 
20.6.19. Conv., 6.7.18. 

A coMcosiTioN consisting of, e.tj., caoutchouc 2o 
pts., cellulose ai-ctato 60 pts., tctrachloroethano 600 
pts., is applicnl cither hot or wld to fabrics for 
waterproofing them or rendering them imiK'rmeabh*. 
Sulphur and an accelerator of vulcanisation may lx* 
added to the eomposition, and the coating may he 
vulianised. Loading agents or coloured materials 
may also Im added. The material is particularly 
a(lapti*d for forming the envelopes of balloons and 
a(*ro[)]anes. — L. L. L. 

Hop hines: Manufaet me of textile pbres from 
— . H. Kuchenineister. G.P. 318,224. 17.11,18, 
Hoi* bines are boiled for s<?voral hour.s with a weak 
cinistii- alkali solution and then washtd. I’he pro- 
(CSS is repeated, and the material is then treat^-d 
with very diluU* acid, washed and dried. The hup 
l)ine.s may Ik* subjoi ted to a jiroliminary treatnicni 
for one or more days with a neutral alkali salt solu- 
tion, at normal tcmiK*rature, in order to remove the 
epidermis. An alkali sulpliito may be addid to tli - 
( aii.^tie alkali solution, and the sei^ond boiling nia.s 
Ik* fulliiwisl in- a short treatment under pres.siin 
with an alkali bisulphite, or replaced entirely h\ 
a similar treatment of longer duration. The w.t 
lihres may In* bleached, afU'r treatment, by nie.in 
of an ammoniaeal hvdrogen peroxide .solution. 

- W. .LW, 

Hohnes for nirshtps. Vickers, Ltd., -I. MeK(*( hnu , 
and A, Uyan. K.P. 142.615, 2.V3.19. 

Kahuic of cotton or other fibre, having cellulose- ii> 
its principal constituent, is convcrtid partially ui 
wholly into (vlluIos<‘ acetate; afU*r treatment with 
a softctiing agent, such as Iriaeetin or castor oil, and 
(aleiidering, the fabric is dopid and varni.shi-^l. 

—D. F. T. 

Hast fihre material; process of itpenivei out ni\'l 

sinndtaneoudy (h/eiiaf . R, Haller. (• R 

318/271. 25.1.19. 

IIa.st fibre raw- material i.s boiled in an alkaiiiu* 
lll•‘riiuln with addition of vat dye.stuffs .such a* 
indigo, t hioiiidigo, N-diliydroantliraquinoMc.i/iii" 
( Induiitlirene), and sulphur dyestuffs, which rea<t 
w ith till* pectins. Alkali sulphides may U* add(4. 

Wood; Itecovery of organic products from -y ■ 
H. F. Weisu, Assr. to V. F. Burgess I.nhoratoric^. 
r.S.P. l,3;i9,4M9, 11.5.20. Ajipl., IL^ L- ‘b ' 
newed 21.10.19. 

Wood is ground in a current of water which serves 
to carry away the nulp ; th« water i.s soparatcxl roin 
tho pulp and u*ed again, thia cycle of oiwratmn- 
being rei)eatod until tho concent«t»on oi '' 
organic product* in tho water is aufficient for ** 
subsequent recovery process.—D. F, T. 
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Sulphite liquor [for cellulote manufacture '] ; Process 

for regulating [measuring] the acidity qf . 

J B Crandon, Assr. to Crandon Mfg. Co. IJ.S.P. 
1*340,649, 18.5.20. Appl., 23.11.17. Renewed 
26.3.20. 

The liquor is caused to form the electrolyte of an 
electric battery and the current produced measured. 

— B. M. V. 

lVrt.de liquors from sulphite- and sulphafe-ceUu- 

lose manufacture ; Itemoval of water from . 

E. Oman. G.P. 316,592, 26.6.17. Conv., 5.4.17. 

Waste sulphite liquors are kept agitated and sub- 
jected to a tcmiK'rature below their solidification • 
imint, any snow or ice crystsds formed being re- ! 
moved by filtration or centrifuging. Portions of j 
liquid adhering to the crystals are diluted. The low ; 
temperature of the crystals, as well as of the con- ] 
centra ted liquors, may bo utilised for cooling fur- j 
ther quantities of liquor. The concentration of the i 
liquors may be increa.scd to 40% by this method. 

* — W.J. W. I 

I 

Cellulose acetates; Manufacture of . .J. O. ! 

Zdanowich. E.P. 139,2:32 , 8.4. and 18.9.18. | 

The substitution of organic acids, particularly | 
mono-, di-, and trichloroacetic acids, for sulphuric i 
acid ill the production of cellulose esters has not j 
given satisfactory results on account of their being I 
weak acids. If, however, the chloro-acetic acids 
are employed in the na.scent .state by adding a | 
halogen to the acetylating mixture, they react more | 
energetically, oven at low temperatures, and h.ave l 
no injurious effect on the cellulose molecule at high i 
temperabires. After the production of the mono- 
and di-.'icetnte of cellulose the esterification is too 
slow, but the addition of a small quantity of 
sulphuric acid or other strong condensing agent 
readily completes the esterification, tho cellulose 1 
passing into a clear, colourless solution of extreme j 
viw’osity. Thi.s .solution may he used directly for | 
the protluction of films, artificial silk, horsehair, etc. , 
The material precipitaUd in the usual way forms ; 
a transparent, glass-like, tenacious material, and is i 
.solubh' in chloroform or acetone. — L. L, ly. j 

rU 'Ctc [ nitrocelhdnse] cornposilion. H. H. Dow, | 
A '-r to The Dow Chemical Co. U.8.P. 1,339,552, i 
11.:.. 20. Appl., 1.12.19. ! 

NiTKOCFr.T.n.osE is mixed with an aliphatic hydroxy ! 
compound containing from three to five atoms of ' 
carlion and with a halogen derivative of the next j 
lower radicl(‘ of the same homologous series. j 

—I). F. T I 

Cellulose nceta.tc product ; Manufacture of a { 

unaffected hq cold. Knoll und Co, G.P. 298,806, i 
14.3.16. ; 

Cellulose acetate mixtures containing resorcinol ■ 
monoacetate (in.p, 50° C.) can bo moulded when 
heated and maintain their shape on cooling. i 

— W. J. W. 

Fibres for manufacture of pasteboard .suitable for 
saturating with tor, for roofings, linings, or the 

like; IMechanirnl] process for obtaining 

R. Kron. E.P 135,466, 2.10.19. Conv., 19.11.18. 

Cellulose acetaie .solutions; Production of . 

T. Tvrer; P. A. Chambers and G. T. Feasey, 
Gxors. U.S.P. 1,. 339, 728, 11.5.20. Appl., 28.3.19. 

See E.P. 130,402 of 1918; J., 1919, 714 a. 

Insidation. E.P. 143,280. See XI. 

Carbohydrate tn plants, etc. E.P. 123 , 326 . S$€ I 
XVIII, 


VI.-BLEACHING; DYEING; PRINTING; 
FINISHING. 

Scouring and milling of fancy woollen piece goods. 

S. Begg. J. Soc. Dyers and Col., 1920, 36, 38 — 43. 
The author discusses briefly ditt'erent types of 
piece scouring machines, and tho scouring, soap 
milling, and acid milling of piece goods. Many 
advantages are obtained by acid milling compared 
with soap milling, partieiilarly in the selection of 
dyestuffs, time of milling, and saving of soap and 
water. — L. L. L. 

Aniline Black; Method for producing vngreenahle. 

. A. Sehenrer. Sealed note 1414, 28.8.13. 

Bull S(K-. Ind. Mulhouse, 1919, 85, 292. Report 
by M. Battegay, ibid., 293 — 294. 

The mixture for producing the Aniline Black con- 
.sists of 35 pts. of potassium fcrricyanide, Ji5 pts. 
of potassium (dilorate, 65 pts. of aniline, 105 pts. 
of hydrofliiosilicic acid of 20° B. (sp. gr. 116), and 
760 pts. of a 12*5% starch solution. This is quite 
stable and doe.s not attack steel, nor tender the 
fibre. The colour may be developed by steaming 
or ageing at 45° C. for 2 days, and is quite un- 
greenable by sulphurous acid. Battegay reports 
that tlu' process is in accordance with the modern 
view that greenablo blacks are produced with a 
strongly acid mixture, and ungreenahle blacks 
with a feebly acidic mixture. — A. J. H. 

Antlawyans; Tinctorail irroperties of the . 

A. E. Everest. J. Soe. Dyers and Col., 1920, 
36, 47 -53. 

The colouring matters of the anthoeyan, antho- 
cyanin. and anthocyanidin group hav(‘ an affinity 
for tannin-mordanted c‘otton, and pro<luce fine 
strong shades that are fast to light; this affinity 
is not alFcx'ted by the number, nor by the position 
of the hydroxyl groups, nor by ethoxy or gluco- 
side resi<Un‘H, but is dependent upon the presence 
of the pyrylium ring. These pigments will be 
practically useless for technical dyeing practice. 
The colours do not lack tinctorial power but lack 
fastness to washing and are .sensitive to acids and 
alkalis.- -L. h. h. 

Drying of printed fabrics; Use of steam in the 
. E. Boeringer. Bull. Soc. Tnd. Mulhouse, 

1919, 85, 298—411. 

The general conditions geverning the evaporation 
of water are discussed and their application to the 
drying of fabrics is indicated. Capillary forces are 
shown to influence largely the drying of a wet 
fabric. The methods of arying by moans of hot 
flues, tenter frames, hot air chambers, and the 
usual drying cylinders are examined critically with 
regard to efficiency and the theoretical principles 
involved. Various improvements are suggested. 

-A. J. H. 

Finishing processes; Influence of on woven 

fabrics. E. Midglev. J. Soc. Dyers and Col., 

1920, 36, a5— 38. (Cf. J., 1919, 102a.) 

The author discusses the influence of crabbing on 
union and wool goods; the meclianical manipula- 
tion and chemical treatment of cotton goods as 
illustrated in mercerising and sclireincring ; and 
defects developed during dyeing and finishing, 
i l^nhalaiiced strains are pre.sent in a woven fabric 
j as it leaves the loom, and unless the material is 
reduced to a state of equilibrium thero^would be 
a great teiidenev for the fibres and yarns to shrink 
irregularly ami give tho fabric a wrinkled or 
cockled appearanee and make it unsaleable. During 
crabbing tne yarn swells and becomes plastic, ana 
in this condition readily takes any position forced 
upon it; this position is permanent if maintained 
until the fibre becomes cool. The pressure during 
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crabbing is an essential factor, and consequently 
the tension during winding is important. The 
degree of crabbing must be varied according to 
the quality of the material, the structure of the 
yarn, the weave and structure of the fabric, and 
the type of finish required. The most difficult 
defect to account for is produced during dyeing 
and finishing, namely “ crimps.” It is oroduced 
where the wet processes develop the snrinking 
properties inherent in the fabric, and being due 
to uneven shrinkage and movement of the fibre, 
an absence of uniformity in either materials or 
treatment during the change from fibre to finished 
cloth is indicated. This typo of defect is also pro- 
duced by artificial conditioning of yarn on bobbins. 

— L. L. L. 

Tannins and cotton. Wisdom. See XV. 

Patents. 

Colour effects; Method of and means for jyi'oditciiKj 

certain on text He and other fabrics and 

materUds. The Calico Printers’ Assoc.. Ltd., 

E. Schofield, and F. Farnworth. E.P. 139,373. 

24.4.19. 

Colour (or a resist, discharge, etc., mixture) is 
applied to one side of the fabric in such a manner 
as to insure saturation and penetration to the | 
other side, and subsequently another colour or ‘ 
colours are applied to the opposite side by allowing : 
them to drip or drop on to the fabric. For | 
example, the fabric is passed through a suitable 
machine and the first colour is applied to one face 
by means of a rotating brush or the like. After 
drying and brushing the travelling fabric passes 
under regulated taps or equivalent appliances for 
supplying a st'cond colour or colours, and if desired 
catching troughs may be automatically init'rposed i 
between the taps and the fabric to produce an 
intermittent or ” sarrie ” effect. “-L. L. L. 

Dyeing, scouring, and washing wool and other 

fibrous juatcrials; Machines for . J. and R. 

Whitaker. E.P. 142.602, 14.3 .and 10.9.19. 
iMFUovEME.NTa are claimed in the side tipping 
discharge movement for the hingtol inner chamber 
of machines of the tvpe described in E.P. 101,060 
and 108,809 (J., 1916, 961; 1917, 1045). 

Hosiery-dyeing machine. Fabric-treating device. 
Fabric-treating machine. Dyeing device. H. M. 
Dudlev. U.S.P. (A) 1,. 330, 246, (b) 1,330,247, 

10.2.20, (c) 1,331,743, f.nd (d) 1,331,744 , 24.2.20. 
Appl., (a) 19.7.18, (b) 21.1.19, (c) 18.2.18, (o) 
27.2.18. 

(a) a seuie.s of dyeing chambers with non-per- ; 
forated ends and foraminous eide.s are mounted 
on a coinniun axis. Means are provided for revolv- 
ing the ciramb<'rs, for passing liquid through them 
in opposite directions, ana for impinging the 
liquid evenly upon the foraminous sides of the 
chambers, in) A rotary dyeing chamber contains 
a rotary fabric chamber. Means are provided for 
continuously revolving the two chambers and for 
passing a liquid and a g.i.s through them, (c) A 
receptacle contains a series of rotary hollow f'or- 
aminous reels upon which fabric may be wound. 
Means are provided for revolving any reel while 
the others are held stationary, and some of the 
openings of the reels may he closed by means of a , 
sliding device. Provision is made for continuously , 
forcing liquid outwards from the interior of each 
reel or f^r continuously drawing liquid into the 
interior of each reel through fabric wound thereon. 
(d) a series of dyeing chambers is provided with 
sectional foraminous cylinders upon which fabric 
may bo wound. A resilient device is provided for 
forcing the foraminous cylinders against the inner 
faces of the rolled fabrics, and a device for forcing ^ 
liouid through the fabrics wound upon the 
cylinders.— L. L. L. ^ i 


i Dyeing machine. H. M. Dudley. U.S.P. (a) 
1,338.;217 and (b) 1,338,218, 27.4.20. Appl., 25.1 
and 6.3.18. 

(a) Within a dyeing machine is a series of fibre 
chambers, perforated at bottom and top (the 
relative positions of which can bo varied), and 
each containing a sliding perforated plate. A 
liquid can be forced or drawn from a lower liquid 
chamber, through the fibre chambers and so into 
an upper liquid chamber, (b) A dyeing machine 
contains a scries of dyeing chambers, the cuds of 
each being perforated and movable so that their 
relative positions can be varied and the contained 
fibre be compressed. A liquid can bo forced in one 
direction and drawn in the opposite direction 
through the dyeing chambers. — A. J. H. 

Dyeing of furs and other inatcriaJs; Electrical 

process and apparatus for and jn'oducts 

resulting th/’refrom. J. K. Rloom. U.S.P. 
I,;i:l8,353, 27.4.20. Appl., 30.9.19. 

Fi'ii, or other fibrous material, i.s electrified with 
one sign only, by bringing it in a dry state, under 
insulated conditions, into physical contact with a 
conductor extension of one terminal of a dirett 
current supply of suitable voltage and amperage, 
the other terminal being earthed, and with a 
suitable increased difference of potential between 
the electric source and the extension contact. 

-B. N. 

flair; Vroress of treating . H. R. Anders, 

Assr. to The Roessler and Hasslacher Chemical 
Co. U. 8. P. 1 , 3 : 31 , 609, 24.2.20. Appl., 24.5.17. 

IIatu is treated with a hath containing zinc dust 
and acetic acid, then washed with a solution of 
soap and sodium (arbonate, and treated with 
hydrogen piToxide solution rendered alkaline with 
ammonia.- L. L. L. 

Dyeing; Tablets for [domestic ]. H. Hev- 

mann. E.P. 142,899; 11.1.19. 

Bleaching, dyeing, finishing, and like, machines; 
Mechanism hr stretching and guiding fabrics trv 

. .1, Thornher and A. R. Henshilwood. 

E.P. 143, ai7, 25.3.10. 

Sill:, wool, etc. E.P. 108,489 and l()9.a3l. See V 
Bast fibres. ii.V. 318,271. See V. 

VIL-ACIDS: ALKALIS: SALTS; NON- 
METALLIC ELEMENTS. 

Sulphuric acid; Manufacture, of -- — by the 
chamber process. Kaltenbach. Chim. et Ind., 
1920, 3, 407- -421. 

The use of a series of tubes is recomniondcU m 
place of lead chambers; tin* ga.scs from the Clovn 
tow<‘r are passed, in parallel, through th<* ttihcH 
In one or several series. Each tube is packed with 
a suitable filler and is surrounded by a watir 
jackc'i. The necessary pumps and pipes are pro- 
vided for circulating and supplying weak acid 01 
water to the tubes and towcTS. — W'. P. S. 

yifric acid; rrodurtion of concentrated from 

nitrous gases. F. Fuerster, T. Burchardt, and 
li. Frif kc*. 7j. angew. Chem., 1920, 33, 113 — ll”( 
122-127, 129-132. 

The authors contradict their earlier contention 
(J., 1908, 1110) that only nitric acid with tho 
lowest vapour iiressuro can be produced by the 
interaction of weak nitric acid with nitrogc’n 
peroxide, oxygen, and water. The process requires 
a lengthy time of treatment, however, as well as 
only slight excess of oxygen, and a low gas velocity- 
Tliese Tatter factors tend to militate against 
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effective reaction, and under the most favourable 
conditions a concentration of only 80% is obtain- 
able. Nitric acid of the highest concentration may 
be produced by treating the dilute acid with liquid 
nitrogen peroxide in sufficient excess, and then 
lightly agitating the mixture with ox^en. ^ 

4 77 imonia oxidation [; Theoretical aspects of ]. 

.T. Baumann. Chem.-Zeit., 1920, 44, 145--146. 

Of the two reactions 2NH,H-Oj= 2N04'3Hj0, and 
2 NH 4 + 0 , = Na+3H,0, the latter is more exo- 
thermic, and undue heating of the apparatus 
beyond the contact chamber indicates that the 
reaction is taking place more in accordance with 
the second equation, resulting in a low yield. The 
exothermic character of the reaction is due to 
combustion of the hydrogen of the ammonia, and 
a hydrogen ilamo burning in a tube may give rise 
to the phenomenon of a “ singing flame.” The 
yield diminishes with increasing pitch of the note 
sounded. — W. J. W. 

Nitrons acid; Actwn of ; on coloured indicators. 

C Matignon and G. Giro. Bull. Soc. Chim., 
1920, 27, 302—360. 

From titrations of a mixture of nitrous and nitric 
acids in the presence of different indicators, it is 
shown that, contrary to the conclusions drawn from 
the heats of neutralisation (J., 1920, 188 a), nitrous 
acid is a much stronger acid than the second acid 
function of phosphoric acid. This result is con- 
firmed by electric conductivity measurements 
which indicate that the electrolytic dissociation 
constant of nitrous acid is 6xl0‘* as compared with 
l'9xl0“^ for the second acid function of phosphoric 
acid. — W. G. 

Arsenic acid; lodomeiric determination of — . 

P. Fleury. J. Pharm. Chim., 1920, 21, 385—391. 

A QUANTITY of arsciiate equivalent to about 50 c.c. 
of N/10 iodine solution is dissolved in 30 c.c. of 
water, 3 c.c. of hydrochloric acid (sp. gr. 1*171) is 
added, and the mixture heated on a boiling water- 
bath for 5 mins, ; sufficient potassium iodide is then | 
added to give a 25% solution, the heating con- i 
tinned for 5 mins., the mixture cooled, and the ! 
liberated iodine destroyed by the addition of thio- | 
sulphate solution. Titration of the iodine does not ' 
give a reliable measure of the arsenic acid, because j 
a small quantity of iodine is invariably liberated | 
by the action of dissolved oxygen on the hydriodic | 
acid. The colourless mixture is, therefore, treated | 
with an excess of sodium bicarbonate and the ; 
arsenious acid titrated with N/10 iodine solution, j 

— w. p. s. ! 

Solvay arnmonia-soda pi'oees* ; Combination of 

with processes for manufacturing nitrogen com- 
pounds. h. Hamburger. Chem. Weekblad, 
1920, 17, 250—258. 

Ammonia produced by any nitrogen fixation 

f mocess may bo utilised for the Solvay process, the 
atter being worked to yield ammonium chloride, 

\ which may be employed for the manufacture of 
‘ artificial manures. This method obviates the lime 
treatment in the Solvay process and eliminates the 
necessity for sulphuric acid in producing fertiliser \ 

In the manufacture of urea from sodium cyanate 
an ammonium salt of a strong acid may bo use<l. 

— W. J. W. 

Sulphate of ammonia; Manufacture of neutral 
. F. Shewring. Gas World, 1920, 72, 453. 

Neutral ammonium sulphate may be obtained by 
passing ammonia from the weak ammoniacal liquor 
plant into the evaporating pans by means of a 
perforated lead pipe. In plants where ejectors 
are used for removal of the salt, it is important to 
keep the ammonium sulphate acid, as an alkaline 
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solution will cause blockages in the condensing 
plant. In the centrifuges the salt may be sprayed 
with w'eak ammonia solution to reduce the acidity, 
but an entirely neutral salt will not often result. 
To remove the acidity entirely, the s.ult is laid on 
a table with a false oottom, and while still moist 
is covered by means of a wooden hood provided 
with a vent pipe. Ammonia gas is passed through 
a lead pipe, with drilled holes and flattened end, 
laid beneatn the false bottom, and is allowed to 
pass through the salt till neutralisation is com- 
plete.— W. J. W. 

Ammonium sulphate; Melting point of normal 

-. C. Caspar. Ber., 1920, 53, 821. 

WiiF.N heated in an open tube, normal ammonium 
sulphate softens at about 310° C., melts at 336° — 
3.39° C,, and de(;omposcs with evolution of gas at 
355° C. ; in a sealed tube it softens from about 
360° C. and has m.p. 417° — 423° C. The datum, 
140° C., recorded in the literature is based on a 
misunderstanding, and really refers to ammonium 
i bisulphate (c/. Watson Smith J,, 1895, 629; 

I 1896, 3).— II. W. 

[Calcium] cyanamide ; Yields in the manufacture 
\ ,jf „ — (3. Pluvinage. Chim, et hid., 1920, 3, 

I 438—439. 

i The conversion of calcium carbide into cyanamide 
I is never complete under ordinary conditions of 
I manufacture; a portion of the carbide remains un- 
j converted, the nitrogen employed contains neon, 
argon, etc., and a quantity of cyanogen is formed, 
the amount varying with the temperature, 
pressure, and rate of reaction. Further, normal 
commercial carbide yields about 300 1. of acetylene 
per 1 kg., a quantity corresponding to 81‘87% of 
pure carbide. If the calcium cyanamide obtained 
from such carbide contains 22*5% of nitrogen, 19% 
of the carbide has escaped reaction : if it contains 
26% of nitrogen, 2%, of the carbide has not re- 
acted.- W. P. S. 

Calcium carbide and nitrogen; Variety of carbon 

formed in the reaction between . A. Remel4 

and B. Rassow'. Z. angew. Chem., 1920, 33, 
139—140. 

Small quantities of carbonaceous matter remain 
after the decomposition of calcium cyanamide with 
water. When purified by fusion with potassium 
hydroxide or treatment wHh hydrofluoric acid this 
matter contained 98’15— 99’4% C, ()'13— 1'64% H, 
and 0*43 — 1*48% of residue. It had sp. gr. 2*250, 
ignited at 6(X)°-- 640° C., and had the characters of 
a pure graphite. {Cf. J.C.S., July.) — C. A. M. 

Sulphites; Estimation of . H. I. Waterman. 

Chem. Weekblad, 1920, 17, 196—197. 

Tub oxidation of sulphite solutions in air is 
especially rapid in presence of hydroxyl ions, for 
example, in solutions of normal sodium sulpnite. 
Sulphite may be accurately estimated by dissolving 
the salt in a boiled 5% glycerol solution in a flask 
filled with carbon dioxide. A measured Quantity 
of this solution is run into a known volume of 
acidified standard iodine solution under carbon 
dioxide. The excess of iodine is titrated with 
thiosulphate. — W. S. M. 

Nitrites; Sensitive reaction for — — . P. H. Her- 
mans. Pharm. Weekblad, 1920, 57, 462—463. 

To 2 c.c, of tho solution to be examined a few drops 
of glacial acetic acid are added and then 2 c.c. of 
5% potassium oxalate solution, 1 c.c. of 5% man- 
ganous sulphate solution, and a few drops of 3% 
hydrogen peroxide. A red coloration indicate 
nitrate (c/. 1919, 574 a; 1920, 283 a). 0 02 g. of 
sodium nitrite per 1. can be detected in this way« 

— W. S. M. 
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Potassium phosphate; Reactions hetiveen pi'imary 
and increasing quantities of cukium bicar- 
bonate during boiling, W. Windisch and W. 
Dietrich. Woch. Urau., 1921), 37, 177 — 180, 
187—189. 

If solutions of primary potassium phosphate are 
boiled with increasing proportions of calcium bi- 
carbonate the resulting precipitates show increas- 
ing percentages of calcium corresponding to a 
transition from secondary to tertiary calcium 
phosphate, and the increase in alkalinity of the 
nitrate (duo to formation of secondary potassium 
phosphate) becomes less rapid as the proportion ol 
bicarbonate is increased. The alkalinities of the 
filtrates (found from surface tension measurements 
with eucupine dihydrochloride as indicator; J., 
1920, 461 a) are lower than the calculated values, the 
differences being ascribed to entrainment of soluble 
alkaline compounds with the precipitates. — L. E. 

Chromic chloride solutions; Action of neutral 

chlorides upon , M. E. Baldwin. J. Amer. 

Leather Chem. Assoc., 1919, 14, 10 — 19. 

The hydrion concentration of solutions containing 
the same amount of chromic chloride but varying 
amounts of sodium, potassium, ammonium, 
lithium, and barium chloride.s, increases directly 
with the amount of added salt. The power of : 
increasing the hydrion concentration was in the i 
following order of increasing elL‘ct of chlorides:— ' 
K, NH*, Na, Li, Ba, which are also in their order 
of increasing power of forming hvdrated ions at 
infinite dilution. This e.xplains their action on the 
hydrion concentration, since the hydration of the 
neutral solute ions diminishes the amount ot water 
functioning as solvent. The increased hydrion 
concentration is, therefore, not due to turther 
hydrolysis of the chromic salt. iCf. J., 1920, 12dA.) 

— D. W. 

Itare earths; Separation of the hji basic pre- 

cipitation. W. Prandtl and J. Bauchenborger. 
Ber., 1920, 53, 8i;^-Sd3. 

The authors sugge.st a modified process for tlie 
basic separation of the rare earths, based on the 
reversible reaction, MC'l, + 3NH,OHt7M(()H), ; 
3NH,C1, which can be employed at any dilution ^ 
and which depends mainly on delaying the preeipi- ^ 
tation by the addition of a sulticieiicy of ammonium ! 
chloride. The (Hiuilibriiim has been investigated ' 
for lanthanum, neodymium, and praseodymium in ; 
the presence of ammoiwum chloride solution in i 
concentration varying from A ' I to aS and lor | 
temperatures ranging from LV to ItX.)^ C. Iho , 
results show that the precipitates are composed ol 
strongly basic chlorides of varying composition, the j 
solubility of which inert-ases to a maximum with 
3A ammtfiium chloride .solution and then diniin- i 
ishes. The earth salt is absorbi’d troiu its solution I 
by the precipitate to a marked degree. Lanthanum | 
is relatively easily soparatod from didymium by 
reason of its grf*at<T hasi<'ity, but neodymium and ; 
praseodymium ditii r little in thi-^ respeet. 'I he \ 
temperature of the .solution is an important factor . 
in the separation of the t'arth metals. Lanthanum i 
may be comparatively rt'adily .separatj*d from i 
neodymium and jirascodyminm by the following | 
method even when the latter are present in con- ; 
sidcrable amount. The impure oxide is dissolved j 
in moderately concentrated hydroihloric acid .so as j 
to form a nearly neutral solution, an amount of j 
ammonium chloride equal to the weight of the 
oxide is rfdded, followed bv .sullicieiit water to make 
the solution 2 — 3N with respect to ammonium 
chlor*de. The solution is heated to 51)^ C. and a 
mixture of equal volumes of 4A-aramonia and 4A- 
ammonium cliloridc solution is slowly added with 
constant shaking. As soon as a ino^lerate amount 
of precipitate has formed (about 5 /• of the original 
oxide), the operation i^nterrupted, the precipi- 


tate is removed, and a second precipitation is 
cftected,.in the clear filtrate. Alternate precipita- 
tion and filtration are continued in this manner 
until the filtrate no longer exhibits absorption 
I lines. (C7. July.)-H. W. 

! Jladium-bariiim solution; Crystallisation of a . 

C. E. Scholl. J. Amer. Chem. Soe,, 1920, 42, 
I 889-896. 

PuuiFicATioN of radium salts from barium salts is 
more efficiently carried out by crystallisation of 
the bromides than by crystallisation of the 
! chlorides. A saturated solution of the bromides in 
0‘33A' hydrobromic acid deposits 1/3 of the dis- 
' solved solid on eooling from 100° C. to C. 

' Crystallisation of such a solution gives a rapid 
i concentration of the radium : tliiis it the concen- 
tration of radium in the starting material b(' 
represented by 10 the 9th crystallising dish to the 
: right has a conc(*ntration 62 and the 9th to the 
! left 0*016. In the fractionation the crystals of any 
crystallisation are moved 2 dishes to the right and 
the liquors 3 dishes to the left, {Cf. J.C.S., Jnlv.) 

~J, W, s‘ 

Ited phosphorus as a reducing agent. L. Uosen- 
stein. ,1. Amer. Chem. Soc., 1920, 42, 883 — B8s. 

Bed phosphorus when boiled in acid soliition.s of 
various salts exerts a strong reducing action. Cold 
and silver salts arc converted into insoluble phos- 
phides ; mercurous or mercuric salts are reduced to 
the metal; palladium and o.smium salts are redued 
either to tlie metal or to the phosphide; stannu , 
ferric, and iridic salts arc reduced res[jectively to 
stannous, ferrous, and iridous salt.s. iSolenat<‘s arr 
reduced either to the element or an insoluble phos- 
pliiile, molybdates to quadrivalent molybdemiiii 
salt'<, vanadates to trivalent vanadium salts, hi- 
chromates to chromie .salts, and permanganates to 
manganous .salts. Bismuth, lead, cadmium, anti- 
mony, and arsenie salts, arsenates and stannous 
salts are not reduced, whilst tellnrates and chlom- 
platiimtes are only slowly reduced.— J. F. K. 

Hydrogen pero.vide ; .{ceeleraiion of decomposiiior. 

. I,, I rnlluidal rhodium. C. Zengheiis and 
B, Papaconstantinos. Comptes rend., 1920, 
170, ]17><-I180. 

The decomposition of liydrogen peroxide by a 
colloidal solution of rhodium is a unimolecular it 
action, tiie velocity of which is considerably accelci - 
ated by pre\ iously bubbling either hydrogen m 
rarhon rituiioxide thriJiigh the (olloiilal solution. 

-w. c. 

iiiaphilic carbon [and gniphitir acid]; Vroblem of 
determining - . VV. A. Selvig and W. C. 

Batliff, Trans. Amer. Klectrocliem. Sor., I!t29, 
629— 6o8. 

ST.vrnKNMAiF.u’s nictluKl (.1,, 1898, 880; 1899, 70)> 
is inapplicable in prosenia* ot a large proportion <<1 
aiuorplious t arhon as it lead.s to explosion, Anthr.i- 
cite and hituminous coal give no grapliitie acid by 
Brodie’s metliod (Phil. Trans.. iHoO, 149, (1), 219), 
hut coke yields a small amount, Tlie (onversi»ii 
of grapliite to grapliitie acid by this method 
assisted by treatment with pota.Hsiuni perman- 
ganate and sulphuric acid after the green stage is 
reached. The oxidation of the graphite takes plnrc 
more readily with fine powders, a.s in the case ol 
Acheson graphite. Moisture in graphitic acid 
(annot h(‘ estimated by ordinary methods, as tlio 
substance is extremely semsitive to varyinii 
humidity. Carbon and hydrogen in natural am 
artificiai grapliites may be determined by careful 
combustion after an admixture of a noiw-ombiiT 
tible material such as eopper oxide; a preliminary 
treatment for removal of volatile matter and car- 
bonates may be carried out. For determining 
graphitic carbon by conversion to graphitic acid 
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05 ff. samples of Ceylon, Alabama, Pennsylvania, 
and Acheson graphites were treated by the Brodic 
.and Staudenmaior methods. Mixtures of g. of 
‘.^raphite and 0‘6 g. of amorphous carbon were also 
treated by the Brodie method. Rtaiideiimaier’a 
method gave figures about 1*5— 2 5/: higher than 
those obtained by Brodie’s method, and both these 
methods showed a lower percentage of carbon than 
was indicated by direct combustion of the 
./niphitcH. Th<-so differences wt're greatist with 
Alabama and Pennsylvania samples. The gases 
evolved during treatment were found to consist 
chiefly of carbon dioxide, which is probably the 
final product of a series of oxidations which the 
graphite undergoes on treatment with the oxidis- 
Tng mixtures. The oxidation of earbon to graphitic 
acid evidently takes place within narrow limits of 
oxidising agmit, tmnperatiire, and time. Loss of 
carbon as carbon dioxide is greater with Alabama 
and Pennsylvania graphites than with Ceylon and 
Aidicson samples. — W. J. W. 

Graphitic acid-a colloidal oxide of aubon. 

G. A. Hulett and (). A. Nelson. Trans. Amer. 

Kiectroclu'ni. Soe., 1920, 425 — 4, ‘19. 

Thk moisture eoutoiit of graphitic acid, as of other 
colloids, cannot be dettTmined by the usual 
methods. A method used for deterniinin_g the true 
moisture of coals (Arner. J. 8ci., 40, 175; cf. J., 
1917, 378) was applied, in which the substance is 
heated in vacuo and tlu; moisture condensed at 
-78° C,, the other gases being pumped off by a 
mercury pump. By jilutting moisture-temperature 
curves and noting when decomposition becomes 
measurable, the moisture content can be found by 
interpolation. Considi'rabh' amounts of water can 
be removed from grajihitic acid without decompo- 
sition but at 181° C. there are indications of slow 
decomposition, and at 218° C. exnlosion takes 
])lace. The vapour pressure of grapnitie acid, on 
removing sui'ccssivc! quantities of water, was deter- 
mined. The results obtaim'd at 25° and 5G’6° C. 
indicate that the vapour prtssun? continually 
decreases with removal of water without suggestion 
of a break. Graphitic acid is assumed to be a j 
colloidal oxide of carbon, the flakes being made up 
of an infinite nunilier of exceedingly thin plates 
covered with absorbed water. This explains the 
’•elation of water to the substance and the diver- 
V nt properties of different varieties caused by 
v. / iable size of the plates. (Jraphitic acid appears 
to have a formula of the order C\0 or C,,0<. 

-^W. J. W. 

(jiyhonic acid and silicidcs. Matignon and 

March.'il. Sec VIII. 

Detection of nitrate.'^. Groenewege. See XXllI, 


Patrnt.s. 

Snlphuric acid manufacture ; Jleat interchangers 

for contact process of . P. Audianne. E.P. 

142,522, 7.12.18. 

A HEAT interch.anger for use in sulphuric acid 
manufacture comprises a vertical steel cylinder 
containing a set of tubes, arranged close together, 
and throttled at their lower end by a device which 
consists of a screw with three threads, or other 
similar arrangement for imparting a rotary move- 
ment to the gas. At the top and bottom of opposite 
sides of the cylinder are tuo oneiiings, and in a 
continuation of the cylinder nelow is n third 
opening at right angles to the other two. The 
upper portion of the apparatus terminates in a 
truncated dome’ with internal concentric conical 
portions spaced so as to allow equal volumes of gas 
to pass between, and having an opening at the top 
communicating with the contact chamber. The 
cold sulphurous gases enter the lowest opening and 


pass up through the tubes and the dome to the 
contact chamber, after leaving which they enter 
the tube container at its upper end and pass round 
the tubes to the lower exit. The dimensions and 
number of the tubes arc dependent on the output 
of the sulphur trioxide plant, their total surface 
being 0 sq. 111 . per ton of gas passing through the 
apparatus in 24 hrs. for a temperature of 220° C., 
and 25 sq. m. lor a tmnpcrature of 325° C. The 
total cross-sectional area of the tubes should be 
substantially equal to that of tlie space outside. 
The diameter of the evlindor is selected to give a 
linear gas velocity greater than 31 m. per sec. 

W, J. W. 

1 Sulphuric acid concentration. J. Patten, Assr. to 
S. M. Shoemaker. U.S.P. 1,340,290, 18.5.20. 
Appl., 30.12.18. 

In connection with a series of concentrators 
(P.S.P. 1,294,827; J., 1919, 301a), two valves are 
introduced fur the feed, and two receivers are pro- 
vided. from either of wliich the acid may bo trans- 
ferrea to the other. — W. J, W. 

Hydrochloric acid; Apparatus for irroducing 

titilisinij sludge acbl yfrom treatment of mineral 
I oils\. 14. M. Lasher, Assr. to The Kansas City 
Refining Co. U.S.P. 1,339,519, 11.5.20. Appl., 
7.10.10. 

A UF.NKiiATOR for liydrogeii chloride is connected to 
an absorber, con.sisting of a conduit with opposite 
and alternate baffles, Avhicb conimunicatos with an 
absorption tower packed with filling material, 
j Water is ndinittc'd at the top of the tower, and 
] flows out at the bas(* into a chamber, whence it is 
I conveyi'd to the first absorption apparatus, the 
latt('r being provi(]<>d with a receiving tank to 
receive the acid .solution. — W. J. W. 

yitrie arid; Miinufact urc of concentrated 

from dilute nit nr arid. K. Rciiiau. G.P. 305,171, 
30.9.16. Addn. to 29th00l and 299,007 (J., 
1920, 449 a.) 

.•\n alKali nitrate and sodium l>isiilphate, produced 
from dilute nitric acid as previously described, are 
allowed to inicracl, baking of the mixture and 
formation of pyrosiilphate Ixdng prevented by con- 
ducting the process under 400 mm. vacuum at the 
start, and at an initial temporalur<‘ of 90°, rising 
to 140° C.— W. J. W. 

Elect rolysis of metal salt solutions. Frodriksstad 
Klcktrokcmiske Fabr. A. S., F.F.F. E.P. 
13>;^,K62, 31.12.19. Conv., 13.2.19. 

Jn an apparatus for the electrolysis of alkali 
t liloridcs a sloi’ing layer of loos<} granular material 
of the substance to l>e electrolysed separates the 
anoilc and cathode, compartments, and is supported 
on a wire cloth cathode and superpostd asbestos 
cloth, arranged at such an inclination that the 
granular material is distribute<l over the support by 
the action of gravity. The granular soluble sub- 
stance is supiilied as required, to compensate for the 
I quantity dissolvcKl. through an opening along the 
nnpor edge of the layer, and a partition, the lower 
(slge of which dips into the electrolyte, prevents the 
passage of gas into the charging opening, directing 
it into a gas-collecting chamber. A luimlxr of in- 
clined anodes arc phned in the space above the 
separating layer, with their lower ends resting on a 
stationary wall, several cells Ixing so ananged that 
the bottom wall of one ctdl forms the inclined cover 
of the adjacent cell. — B. N. 

• 

Ammonia; Synthesis of at very high pressutes. 

L’Air Liqiiido, Soc. Anon, pour UEtude et 
UExpIoit. des Proc. G. Claude, E.P. 142,150, 
24.9.18. Conv., 20.218. 

For the synthetic production of ammonia at pres- 
sures above 500 atm. or even 2000 atm. (E.P. 



488 A 


Cl. V11.-~AC1DS ; ALKALIS ; SALTS ; NON-HSTTALLIO BLBMEKTS (JuIf li. m. 


130,086—7; J., 1919, 718 a), use is made of a single 
catalytic apparatus instead of several. After circu- 
lating round a tube containing the catalyst and 
attaining the temperature of reaction from the 
tube itself during working and by a heating coil at 
starting the gnses are caused to enter the tube. 
Successive series of pipes conduct the ammonia 
formed from the interior of the tube to collectors 
provided with cooled walls and having an outer in- i 
sulated tube communicating with the interior of the ' 
catalyst tube by means of which tho gases freed 
from ammonia are returned to another portion of 
the catalyst. In a modification of the device the 
reacting gases are heated by traversing a central 
tube through the catalyst after which they enter 
tho head of the catalyst tube, the products being 
withdrawn ns before. — W. J. W. 

Ammonia; Synthetic production of . H. C. 

Greenwood. U.S.P. 1,337,903, 20.4.20. Appl., 

15.2.18. 

In the production of ammonia from hydrogen and 
nitrogen one of the gases is passed over an alkali 
amide before passing the mixture of gases over the 
catalyst. — W. J. W. 


current to the furnace, from which it is conveyed 
by conductors arranged along the furnace walls. 

-W. J. W. 

i Crude calcium cyanamide; Process for decomposing 

. Chem. Fabr. Kalk Ges. G.P. 301,321 

2 . 8 . 10 . 

In the decomposition of crude calcium cyanamido 
by means of water or steam, in presence of carbon 
dioxide, at a high temperature, and at normal oi 
incrensed pressure, ammonium salts may be added 
in sulficiont quantity to interact with tho free or 
combined lime, ammonia being evolved. — W. J. ^V 

Cyanamides [and nitrides] of the alkalis and alka- 
line earths; Process of decomposing . Chem 

Fabr. Kalk Ges. G.P. 302,461, 13.2.17. Addi- 
tion to 301,321 (preceding). 

In the decomposition of cyanamides and nitrides of 
the alkalis and alkaline earths by water or steam, 
in presence of carbon dioxide or solid or liqui(i 
inactive materials, ammonium salts may bo added 
either in tho solid state or in solution. By this 
means appreciable quantities of alkali or alkalim - 
earth salts are obtained. — W. J. W. 


[Calcium] cyanamide ; Process and apparatus for 

manufacture of . A. Duchemin. E.P. 

142,354, 30.6.19. 

Finely powdered carbide is placed in a sheet-iron 
crucible, having a i)erforatea base covered with a 
layer of asbestos or tho like. The crucible is en- 
closed ill brickwork, which serves aa a heat re- 
generator and is itself surrounded by an insulating 
jacket, consisting of two sheet-iron plates with 
asbestos betwt^n. A lid operated by a pivoted lever 
covers tho whole devi< c. Nitrogen enters tho fur- 
nace at the base, passing through tho asbestos in 
the jacket to the top of the brickwork, through 
openings in which it then enters tho crucible and 
passes downwards to an exit. Initial heating of 
the carbide is effected by introducing a receptacle 
containing a mixture of two substanccvS which react 
on each other, such as an alkali or alkaline earth 
metal and an oxide or halide of another metal, the 
reaction being started by a suitable priming, per- 
cussion cap, or an electric current. Tho brick 
casing serves to maintain the heat necessary for the 
interaction of the carbide and nitrogen, — W. J. W. 

Calcium cyanamide; Apparatus for improving the 

grade of . G. F. Cox, Assr. to American 

CyanamidCo. U.S.P. 1,331,742, 24.2.21). Appl., 

20.8.18. 

A NITRIFYING apparatus for tho manufacture of 
calcium cyanamide consists of a combustible con- 
tainer adapted to hold finely divided calcium car- 
bide, a hollow central core for tho container, and 
a hinged outer form for holding tho container. 

-L. L. L. 

Crude calcium runnamide ; Process for continuous 


Hydrate of alumina and similar gelatinous jn^ecipi- 

tates; Process for depositing from their salts. 

M. Buchner, Assr. to Tho Chemical Foundation 
Inc. U.S.P. 1,3:17,191, 20.4.20. Appl., 27.1. lo] 
Kenowed 26.6.19. 

Non-colloidal hydroxides of aluminium, and of 
other metals which form colloidal hydroxides, mav 
be prepared by dry interaction between a salt of tho 
metal and an alkali. — W. J. W. 

Metallic hydroxides; Manufacture of — — . M. 
Buchner, Assr. to The Chemical Foundation, liu , 
U.S.P. 1,:)37,192, 20.4.20. Appl., 26.8.15. lU- 
iiewed 26.6.19. 

Mf.tallic hydroxido.s, which nmy be easily filb'rtd 
and washed, are formed by treating salts of tli.* 
metals with a large excess of ammonia, the react inn 
ii<inor l)cing used for treating a fresh quantity oi 
salt, in pres<Mice of ammonia. — W. J. W. 

Sulphur dioxide; Apparatus for producing — . 
H. K. Lvon. l,;i37,.56l, 20.4.20. Appl , 

17.7.19. 

A FiTHNACF. for obtaining sulphur dioxide from om-: 
eompri.ses a fire-box with an air inlet, means tor 
heating the fire-box and for preheating the on* 
above the fire-box Wfore introducing it into the hox, 
and a heating ehamlx'r above, and eornmuniralutu 
with, the fire-box but separate from the pre-heaP r. 

-W. J. w. 

Sal-ammoniac (ammonium chlorule); Meiamorphous 

. C Pfanstiehl, As.sr. to Special Chetnieals 

Co. U.S.P. l,337,6f>3, 20.4.20. Appl., 19.2.19. 


manufacture of . M. Novak. G.P. 305,061, 

18.10.16. 

The furnace consists of a single reaction chamber in 
which, after admission of the nitrogen, tho material • 
is at once heated to the reaction temperature, and ; 
from which it is removed whilst hot immediately the i 

S roc^ is completed. The material may first be | 
eprived of free oxygen by keeping it for a short . 
time in an atmosphere of nitrogen in another 
chamber immediately preceding tin* furnace. 

-w. J. w, ; 


Phkssurr is appliesl to crystalline annnoninni 
chlorhlo in order to obtain a solid mass having tho 
appearance and fracture of marble, — W. J. AV. 

Ammonium sulphate; Preparation of from raJ- 

cium sulphate and gas-liquor. C. Otto und ('<». 
G.P. m,622, 2I..3.16. 

Ant ammonia not convert^Ml into sulphate by tlio 
calcium sulphate is expelled from the liquor after 
the reaction by passing hot or cold purified coal gas 
through it, and the gas is then added to the criKle 
coal gas leaving tho retorts, the ammonia combining 
with carbon dioxide present in tho crude gas. 

— A. B. n. 


Crude calcium cyanamide; Process for electrically 
heating the reacting materials in the mnnufac- 

. M. Novak. G.P. 305,5:32, 22.10.18. 

Addn. to 306,061 (preceding). 

Th» iron rails on which mn trolleys carrying tho 
charge may be employed for carrying the electric 


mmonium compounds; Ptcovery of — 
urine, H. Wicholhaus and J. Angerstem. G i 
316,767, 2.10.18. Addition to 313,271. 

.ifMONTtJK chloride, *bbtained by treatment of 
tid liquor* from tbe production of potammm salt* 




489 a 


m xxMii; iro. 18.1 Ou tn[L--AOil>Sj alkalis i 


with urine (J., 1919, 90 Ia), may be separated in the 
form of a double salt with magnesium chloride. 
The liquor remaining after comjMete conversion of 
the magnesium chloride into the double saltrmay be 
run to waste with impunity. — W. J. \V. 

Alunite; Process of treaiing . W. F. Downs. 

U.8.P. 1,338,428, 27,4.20. Appl., 14.12.17. 
Alunitb is treated with a dilute mineral acid, then 
mixed with an alkali oxide compound, and heated to 
about 600° C. The sulphaU^ and other wator- 
Bolublo compounds are removed by dissolving in 
water and filtering, the insoluble portion is mixed 
with sodium carbonate and heated to 950° C. to con- 
vert the alumina into sodium aluminate, which is 
subsequently rccoiTrcd by treatment with water. 

— W. J. W. 

Asbestos; Method of and apparatus for treating 

. 0. H. Cilley, Assr. to C. G. Sargent’s 

Sons Corp. U.S.P. 1,338,613, 27.4.20. Appl., 
9.1.20. 

The lighter impurities in asbestos arc removed by 
dry dusting, and the heavier non-fibrous impurities 
by washing. The wMter is then removed by drain- 
ing and pre.ssing, and the fibres arc finally opened 
up and drie<l. — AV. J, W. 

Asbestos; Process of treating K. H. Garcin. 

U.S.P. 1,340,5.36, 18.6.20. Appl., 5.12.19. 

Asbestos fibres are separated and strengthened by : 
treatment with water and steam, followed by crush- , 
ing between rollers, after which the aabostos is sub- ; 
jected to an acid bath, washed, and mechanically , 
treated. Crushing and acid treatment may precede i 
the steam and hot-water washing, the asbestos then i 
being pressed, mechanically picKod while wet, and ' 
finally dried ; or the fibre.s may be softened in hot 
water, passed through crushing rolls, subjected to ; 
an acid bath, washed with steam and hot water, 
freed from water by squeezing through rollers, 
mechanically picked, and dried. — W. J. W. 

/jinr oxide ; Treating . F. G. Dreyer and E. H. 

Bunco, Assrs. to The N<‘W Jer^^ey Zinc Co. U.S.P. 
Burdick. U.S. P. 1,339,494, 11.5.20, Appl., 29.1.19. ' 
(a) Zinc oxide is caus.'d to gravitate in a thin layer 
through a higlily heated atmospL' re. (b) Zinc 
oxide is causfsl to slide by the action of gravity and 
without mechanical agitation through a chamber 
arrac.gcHl to otter a certain riNsistanee through fric- 
tion i f the walls, the material being strongly heated 
during its p.'ussago, — W. .1. AV. 

Oxides of nitrogen; Process of and apparatus for 
trealiiKi qas mixtures containing — — - . C. L. ^ 

Burdick. ij.S.P. 1,339,494, 11.5.20. Appl., 29.1.19. 

A GASEotTS mixture containing one or more oxides of 
nitrogen is submitted to catalytic oxidation; the 
resulting nitrogen peroxide is absorbed in an 
aqueous medium and any mist entrained in the is.su- 
ing gases removed by precipitation ; the apparatus ' 
for these operations consists of a scries of connocted 
units each including a precipitator and a catalytic 
oxidation chamber. — D. F, T. 

Sodium cyanide ; Process of making . A. Kanf- 

inaii, A.ssr. to Air ll(‘duction Co., Inc. U.S.P. 
I,a39,706, 11.5.20. Appl., 2.5.17. 

In the manufacture of cyanide by interaction of an 
alkali metal compound with carbon and nitrogen 
under the influenf of heat, -and alkali compound is 
previously intimately mixed with a carbon mass 
containing a small propoi tion of carboni.sed material 
of high porosity and absorptive capacity. By this 
means such fusing of the reaction product as would 
cause solidifying on cooling is avoiaed. — AV, J. AV. 

Stdphur monocMoride ; Preparation of . Chem. 

Fabr. Rhenania. O.P. 298,681, 11.12.14. 

Chlorxnb gas is passed upwards through a 
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j series of vessels containing fragments of sulphur 
j and the sulphur monochlonde formed flows out to 
j a receiver, any dissolved sulphur being converted 
into sulphur chloride by the incoming chlorine. Any 
sulphur chloride present in the gases leaving the last 
chamber of the series may be utilised for preparing 
vulcanised oil (rubber substitute) or the like 

—A. B. S. 

Oases containing sulphur dioxide and hydrogen sul- 
phide; Process for purifying . J Terweln 

G.P. 300,035, 14.2.17. 

The gases are passed through the carbonate, oxide, 
or hydroxide of an alkaline-earth metal or of mag- 
nesium to remove sulphur dioxide, and the hydrogen 
sulphide is then absorbed by alkali carbonate solu- 
tion. The process is especially applicable to pro- 
ducer-gas. — A. R. P. 

Alkali azide; Preparation of . 0. Matter. 

G.P. 302,561,24.11.16. 

Nitrous oxide, preferably under pressure, is passed 
over molten alkali amide which is vigorously stirred 
until it solidifies. The mass is then powdered 'and 
again heated in the gas until no further absorption 
takes place. The yield of sodium azide is over 90'/ 
of the theoretical. The reaction product, which 
contains some alkali hydroxide, is dissolved in water 
and the solution concentrated under reduced 
pressure, when the pure azide, which is only slightly 
soluble in strong caustic alkali solutions, is precipi- 
tated.— A. R. P. 

Gases containing carbon dioxide; Utilisation of 

impure . F. Riedel. G.P. 315,019, 25.11.17. 

The gases are iroatwl with an alkali carbonate solu- 
tion, and carbon dioxide is recovered by strongly 
beating the bicarbonate solution produced, so that 
steam under pressure is generated simultaneously. 
The carbon dioxide is suitable for use as a fer- 
tili.ser (J., 1920^ 125a), any injuriou.s gases being 
dis.soIvcd by the 'condensed water deposited in the 
mains. — W. J. W. 

Calcium sulphide; Manufacture of , Deutsche 

Petroleum A.-G. G.P. 319,651, 7.8.18. 

Caixium sulphate and methane are caused to inter- 
act at 800° — 1300° C., the temperature, pressure, 
and velocity of the ga.s being controlIfKl so as to 
effect complete reduction of the calcium sulphate 
without depo.sition of carbon. — AV. J. AV. 

Ammoniacal brine; Process for carhonation of 

R. Schad. G.P. 318,180, 28.1.19. 

In the ammonia-soda process the gases containing 
carbon dioxide are passed through a scries of vessels 
containing ammoniacal brine in such order that the 
final escaping gases arc discharged from a vessel in 
which the whole or nearly the whole of the ammonia 
in .solution has combined with carbon diof ide. 

— AV. J. AV. 

Liquid air; Apimrntus for continuous rectification 

of . K. Barbct et Fils et Cie. E.P. 142,519, 

30.5.18. Conv., 9.10.17. Addition to 131,321 
(J., 1919, 766 a). 

For the process described in the original patent the 
heat exchangers consist of bundles of tubes of great 
length and very small cross-section, enclosed in a 
shell terminating at each end in a chamber of large 
eross-seetion in which the ends of the tubes are 
spread out. The tubes may have small bands 
soldered on them at intervals to ensure equidistant 
spacing. — AA’^. J. AV. ^ 

Slaking lime; Apparatus for . Spoerri & Co. 

E.P. 135,172. 27.10.19. Conv , 11.11.18. 

Calcining lime etc. G.P. 314,584 and 317,832. SeelX, 

Marine algoi. E.P. 123,326. SeiXVlU, 
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VIIL-GUSS; CEBANICS. 

(Hass reseiabHng mother of pearl ' Production of 

. 0. Schwiirzbadi. Sprotli.saal, 1920, 53, 

251—252. 

Various recipes aro given for the prodiietion of 
glass resembling mother of pearl. In each case they 
relate to the ground or bcKly gla.ss, which is re- 
peatedly heated and cooled. Finely ground mica 
may be sprinkled on the hot Ixaly-glass as it is with- 
drawn from thc5 melting pot, aher which it is 
covered with a semi-<*rystal or crystal glass. The 
l)cst opacifying medium is bom* ash or cryolite, with 
or without zinc oxide. The cryolite' may be replncMjd 
by felspar, kaolin, or fluorspar. The colour of opal 
g}a.sses containing fluorides n.snally fades on re- 
iK'atc'd heating. The lu.stro may ho intensified by re- 
neating the finishcxl glass in a reducing atmosphere. 

—A. B. S. 

Silicates and quartz; Pxdonqcd action of carbonic j 

acid on . C’. ^fatignon and Marchal. > 

Comptes rend., 1920, 170, 1184—1186. | 

Cauhon dioxide under a pressure of 10 atm. has i 
been allowed to act for ten years and three months ' 
on acpioous susicensions of quartz, wollastonite. diop- 
tase, mica, talc, asbestos, and gla.ss respectively, t 
At the end of that time all of the silicates and the i 
quartz itself were more or less corrodc'd, and vary- 
ing amounts of silica had passed into solution, 
Wollastonite .showed tin* great«*st signs of attack, 
and gla.ss the lea.st. — W. G. 

Clays; Classificaf ion of on a ceramic basis. 

A. 8. Watts. .1. ;\i;K‘r. 0*ram. Soc., 1920, 3, 217 
251. 

A CLA8S1FK ATio.s basc'd on five properties: colour, 
.shrinkage, bonding strength, vitrification, and 
fusion, each properly (except the colour) being 
divided into five groups ranging from “low" to 
“ high." is suggested, the following limits bt'ing re- 


commendc'd ; ('olcmr. AVhitc* 

, < ream, huff, tan. 


1 : Medium 

.Mt'lium 



‘ IXJW. 1 low. j 

Mfdiufo. hiiith. 

High. 

Shrlnkattc on <lrying 

0-:.5% 3 ♦)% 1 

9-12% 

ftlxive 

i2''o 

ShrlotuKc^ total, 
cone 10 

l>-4% 4 s'\, 

8 12% 12 16% 

16% 

Bomllntt 8troD>?th. 
raoduluA o( rup- 
ture, &0'’o c'liiy - 
50% standard sand 
(Ib.i 

i 

ci-lfX) lc}c>-20'>, 

2o0 4U0 40c)-scj<) 

abo\e 

8CU 

VitrUcatlon (ex- 
preraed In Orton 

1 


al*ove 

cooe») 

below j 5-15 

lo-2j 25 3<J 

30 

Fuatoii (exprcjsjksl 



ftbovo 

in Orton cin*** * , . 

bflow .> l.> 

ij-23 

3<» 


- A B. S. 

Magnesia refnu tones, ,f. S. Me Dowell and U. M, 
Howe , -J. .\mer. Ceram. .Soc., I!r29, 3, Js^.') 216. 

A COMPiJ.ATio.N of the (hic'f information previoufily 
pubiishwl on the ocf urreme. properties, and u.ses 
of magnt’siu as a refractory inaU.*rial nith a s<*leeU*d 
bibliography. .Magnesia bricks of gmjd quality 
should have trm* sp. gr. .‘1'4 4- d f)(). apparent np. gr. 
2‘60 — 2’75, jporosity 21 -;k) , crushing .strength 
5000-4^600 lb. per sep in., nman heat bc> ; 

tiveen 0^ and 130/^ C. 0‘391, thermal conductivity 
0'008o at lOOlP C., cdc'ctric al resistivity ohms 
per cm.* at 1300^ C., and ave rage linear e xpansion ' 
1*91 /{ at 1200® C. under a pr(*s.sure of lb. per wj. j 
in. MicrofRxipic: investigation shows that in the : 
production of aead-burned magnesia unv iron oxide I 
present enters into solid solution with tne magnesia i 
crystals and forms magnedioferrite, but its chief j 
value is its catalytic effect in hastening the forma* j 


' tion of periclose. A small amount of itlioa appears 
j to form a useful bond, consisting chiefly of forster- 
j ite, 2A^fgO,8iOj. Wnen silica and lime are both 
j present they form with the magnesia mixtures of 
j lower melting point than when only one of thewo 
oxides is present with the magnesia. — A, B. 8. 

\Uefractory materials-,] Measurement of physiail 

properties [of ] at high temperatures. A. (J 

i Tarrant, Faraday 8oc., Dec., 1919. [Advaiu-c 
I proof.] 

^ To dctc'rmine thermal expansion a cylindrical tc.st 
pi(*ce, 1 in. long by i in, diam., is enclosed at Die 
I bottom of a long tube of pure electric furnace 
graphite, whic h is heated iu a vertical nichromc- 
wound electric furnace. On top of the test pioio 
rests a plunger, wdiich at the top of the tufx) is 
connectcxl with a lever magnifying arrangement 
Temperatures up to 900° C. are measured witli a 
niehronu'-cDnstanlan tln*ri]io-couple, and above this 
teiiqierature with a Holborn-Kurlbaum optic, j] 
pyrometer. Re.sults obtainc'd with this apparatus 
are eoneordant, but the m(*thcxl givc>8 only the* re- 
lative c*x|)ansioii of the test sub.stnnccc and Die 
graphite sheath. An expansion of 0000.3 in. can bo 
detc‘<-ted, and when a test-pic>ec* of pure silica is 
used the apparatus bc*comes a more sensitive tcuv 
perature indicator than the thermo-couple, F,ir 
nn-asuring tensile strength at high tempera tiin.s 
test bars 30 in. long by ^ in, diarn, are used, witli a 
.S4*mi-circular groove, 1 in. deep, in the middle tii 
localise* tin* |)oint of fracture, Tlie te.st-bar is In atcd 
in a carhou tuh<* furnace with a heating elcuicut 
eousistiug of a .spiral cut from a solid pi('iv cf 
.Aclu'son graphite. ,\ll the R'fraetories tested ucro 
stronger at tlu* liigh tenip<*ratures employed (ii(i to 
IViOd- (\) than in tlie normal “soft-burnt” condi- 
lion. For testing samples in tlu* air-<lried ftr Nift- 
burnt eoiulition, a eement-ti'sting maebiin* is sativ 
factory, ,\tt('mpts to measure accurat<*ly thcrin.il 
; ( ondui rivity at high temperatures did not give 
j .satisfactory j-esiilts. For rough works routine 
1 pii-ees in llii' torm of shallow trays, in. tliiik jit 
J the ht»ft<»m hv 21 in. din., are uskI. .\ standard 
; Weight of lead is east in each tray, and. when nld, 

' tln-v are placed side by side on a hot cast-iron Dah, 

’ and the time taken for the lead to melt is taktn an 
■ a measure of the thermal n'sistivity .- E. H. 9 

i i;fo.\.s f>n‘ iim pnJhr. J'lwc, >Vr,\X. 

Patkntb. 

I ('iiiedde funoters, partirulaihi such as are )isril m 
fhe treatment of glass. A E. White, Kralil 
' Fours et Pro( . Mathv Soe. .\noii. E.P lb!. 117. 
JU.9.19. 

CHIU Uir.K or gla'^s-pot furnace, in whic h a ( fan ih!>' 
rests on a dished slab of refractory niateri.al trom 
whic h any spilt glass js h^d away from the lUrn.tn' 
through ;i pipe. The* furnace* is lieatcMl by suifan* 
combustion in a mass of porous rc-fractorv niatnial 
beneath the* dish<*d slab. .\. B. S. 

/rVo.f.s fiunare*, H. AVilkinson. F.P. 1 I3.12-’*, 

19 11.19. 

.\ <;t.AH«'F‘or furnace having a grate* iK'noath ilsf*,'*' 
has luc'aus tor supplving solid fue l to the grate* and 
a recuperator lor preheating the secondary air 
iMfforo it enters the eye. It is claimed that this 
furnace can use an inferior coal and that it rc- 
qnire.M les.s fuel ami less attention than c'itin’r the 
old I'nglish or the* Hermansen furnaces. —A. 11- 8. 

Kdn for burning flag products, glazed icare lUi'l 
pottery. H. Webster. E.P. 13.3,128, 25.0.18. 

A KTLN with furnaces on opposite .‘cidea consists of » 
nertefl of chambers c*onnectod by underground inic 
with a main flue and chimney. Adjacent chamoer 
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are separated by a solid and a perforated wall 
respectively, the space between which forms a flue 
for conducting the gases from the main under- 
crroiind flue to the next or any subsequent chainber. 
Additional fuel may be supplied through feed-holes 
in the crown of each chamber. The chambers may j 
be provided with muffles if desired.— A. B. S. | 

■Rpfmctorv material. Tlie British Thomson-Houston 
Co Ltd. From General Electric Co. E.P. 
142^721, 19.8.19. 

A kefractoky material, particularly suitable for 
lining electric furnaces operated at very high tern- . 
Tieratures. consists of a mixture of 7i^85% of j 
fused, crystallised magnesia (sp. gr. d’5— 3-6) which 
has been reduced to particles of i— 1 in. diam., 

20 10 / of magnesia which has been calcined at 

about 700° C., and has sp. gr. .S O— 3-2, and 5% of 
a binder composed of magnesium chloride or other 
compound which forms magnesia when heated. Tho 
proportions are adjusted so that the shrinkage of 
the lightly burned magnesia and the binder counter- 
balances the slight expansion of the crystdlmo 
magnesia when the material is in use.— A. B. 8. 

Firohriclm for furnaces, coke ovens, nnd ihe like. 

T. W. Keillar. E.P. 142,956, 28.2.19. 

Hollow silica or fireclay bricks ar<3 rendered less 
heat-conducting by filling the cavities with lightly 
p.acked kieaelguhr. The filling may be introduwd ; 
through a hole which is subs<!qucnily plugged with . 
firei lav, and the plug vitrifunl by means of a blast- j 
lamp {or the filling may be imserted into the partly ; 
fired hollow brick and the cover sealed by a con- ^ 
tinuation of the firing. — A. B. 8. ' 

Silicon carbide ; Formation of shaped objects of . , 

Gobi'. Siemens und Co. G.P. 319,106. 23.2.17. ; 

SiLico.v carbide is intimately mixed with a car- 
bonaceous matiTial, such as tar, and sniul, the mix- 
ture then being moulded and hi'aterl to promote : 
combination of the free carbon wiih the silicon in ; 
the sand. The jiroioss is adaptable for the manu- ; 
facture of furnace bricks for use at high tempera- i 
lures. — W. .T. W. ! 

Erimel: Method of coolimj . S. Wiester, 

i^.dgnortoB. AVeimer. U.S.P. 1 ,34t),, 353, 18.5.20. 
Ai-;d., 2.7.17. 

A STREAM of molten onaimd is subiected to the 
action of a jet of air moving with suffleient rapidity 
to separate tlie enamel into small iiarticles and 
carry them a distance sufficient to cool them so 
that they will not adlu're to each other.— A. B. 8. 

Wrought iron (sheet iron): TrodHctiun of trans- 
parent and opatjuf. enamels on — by means of 
layers of fine gold or silver foil. Fix und Schmidt. 
G.P. 319, 207, 12.3.10. 

Sheet iron is first given a preliminary coat of 
enamel, which is burnt on. An intermediate coat- 
ing of pow’dered silver and an easily flowing flux 
mixtxl with a volatile oil is then appluxl, and, after 
drying, burnt on and polished. This serves as a 
carrier for the final layer of ordinary enamel on 
which the gold or silver foil is laid. The proees'^ 
is applicable to articles of jewellery and to the 
panelling of furniture. — A. R. P. 

Furnaces for melting glass or other fusible sub- 
stances; Oil-fired — . A. A. Mobil. E.P. 
143,091, 11.7.19. 

Enamels and enamelling. C. Musiol. E.P. 142,688, 
6.6.19. 

SsB U.S.P. 1,332,069 of 1920; J,, 1920, 297 a. 
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Concrete aggregate; Testing clays for . D. H. 

Fuller. J. Amer. Ceram. Soc., 1920, 3, 256 — 258. 
The most feasible method of burning clay for the 
production of a light aggregate for concrete con- 
sists in firing it rapidly in a rotary kiln under 
strongly reducing conditions. To test the suit- 
ability of a clay for use in the preparation of such 
an aggregate, it is ground, pugged so as to develop 
maximum plasticity, and moulded inte 2-in. cubes, 
which arc dried and heated to 1375° C. in 300 
mins., specimens being withdrawn trom tlie kiln 
every half hour. Upon the appearance of marked 
fusion the firing is stopped, the kiln allowed to 
cool, and the spi'cimens examined as to structure, 
and the apparent density determined. Products 
which fail to float in a salt solution of sp. gr. 1*1 
or which consist of a shell of dense, vitrifietl clay 
enclosing large cavities arc unsuitable for use as 
concrete aggregate. — A. B. 8, 

Patents. 

Cement. D. W. Adani.son. U.S.P. 1,338,117, 
27.4.20. Appl., 25.7.19. 

A CEMENT made of calcined, comminuted gypsum 
and calcined alunite. — A. B. 8. 

Fireproofing wood. H. F. Weiss, Assr. to C. F. 
Burgess Laboratories. U.S.P. 1,339,488, 11.5.20. 
Appl., 23.1.19. 

Wood is impri'gnated with an aqueous solution of 
a borate containing excess of alkali and then wdth 
a solution capable of reacting wdth the first solu- 
tion w'ith precipitation of an insoluble borate. 

— D. P. T. 

Calcining furnace for lime, dolomite, etc.; Annular 

. E. Skuballa. G.P. 314,581, 31.8.17. 

In a furnace with a central gas producer, a single 
opening is provided in each chamber for admission 
of gas and air and for discharge of exhaust gas. 
A rotary device enables one or other of the three 
conducting pipes to be brought into communica- 
tion w'ith the opening. Air or gas may bo supplied 
to any chamber as required by an arrangement of 
rotating valves. — W. J. W. 

Lime, dolomite, inagnpite, cement, etc,: Process 

and plant for calcining . A. Heimsoth. 

G.P. 317,832, 8.6.17. 

In a furnace with two calcining shafts, and either 
one or tw^o cooling shafts below the calcining 
shafts, the lieating gases are preheated by passing 
them down through the hot rak ined material in 
one calcining shaft and are then passed upward 
through the material in the otlier calcining shaft, 
together with air w-hich has been preheated by 
passing it upwLard through the cooling shaft or 
shafts.— W. J. W. 


; X.-METALS; METALLURGY, INCLUDING 
ELECTRO-METALLURGY. 

j Gu.sc hardening; Industrial confrol of depth of 
I — 3. Galibourg and M. Balla^^ Rev. Met., 
1920, 17, 216—221. 

■ To estimate the depth of the case, a sjiccimen after 
j fracture is etched, without polishing, with an alco- 
, holic acid copoer chloride reagent. Tlu), core and 
; case are attei-Ked ditferently. The ferrite of the 
core is coated with copper, whilst the martensite 
of the case remains almost unatfccted, giving a 
sharp line of demarcation between core and ca5»e. 
whiem is visible to the eye, so that the depth or 
the case can bo estimated accurately to 0*1 mm. 

— J. W. D. 

> B 
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Chrome-nickel steel tor aeroplane shafts; Produc- 
tion of . E. Kothny. Stahl u. Eisen, 1920, 

40, 677—684. (67. J., 1920, 299a.) 

A SEKIK8 of experiments on the production under 
working conditions of an electro chrome-nickel 
steel (C 0-20, Mn 0*4-D-6, Si 0-2~0-3, Cr 10— 1'5, j 
Ni 4 0— 4‘5%) gave the following general results. 1 
In order to obtain in the finished steel the neces- 
sary fibrous structure only the purest materials 
must be used, and the bath must bo worked with 
two oxidising slags. A long period of solidification i 
either by cooling in a preheated iron mould or by j 
casting in a sand mould is disadvantageous, | 
resulting in the production of a steel with a well 
developed transverse structure on fracture in its 
worked condition. A manganese content of over 
0‘8% develops a granular structure in the treatt‘d 
8toel.-J. W. D. 

Ferro-molyhdenuin ; Production of at Orillia, 

Ont., and notes on jnolyhdcnum. B. C. Lamble. 
Trans. Canad. Min. Inst., 1919, 22. 61—67. 

A FUKNACE for the protluction of forromolybdeniim 
from molybdenum oxide or sulphide, consisted of a i 
wrought iron jacket fitted on to a cast iron base, 
connected with one terminal of the electric supply. 

A cubical crucible, with a taphole arranged at the 
bottom, was built up inside the iron jacket by 
means of carbon blocks, the space between the 
walls of the crucible and the jacket beiim filled 
with magnesia bricks. The second electrode con- 
sisted of a 10 in. gruphitt' rod held by a water- 
cooled head over the (cntre of the furnace. Ihe j 
}>ower used wiis lOlX) amp. at 5"> volts. Ily 
direct reduction ot a mixture of 70., of molyb- 
denite concentrates and 30/., of iron pyrites 
by coke in the proseiico of lime and silica as fluxes, 
100 tons of ferro allov assaying 71% Mo, 3*66% C, 
0-08% S, 003% B, 1*3.5% Si, and 23*8% Fo has 
been produced, 80% of the total molybdenum in the 
charge being recovered in the alloy with a power 
consumption of 6 — 7 kw.-hrs. per lb. of alloy. The 
remainaer of the molybdenum was recovered as 
dust or by wet dressing the slag. — A. R. P. 

Aluminium alloys [duralumin]; Quenching of 

certain . L. (iuillet, J, Durand, and J. 

Galibourg. llev. Met., 1920, 17, 202 — 215. 

A DETAILED account of an investigation of which 
the results have been published previ«ju.sly (J., 
1919, 776.%). 

Nickel plating of aluminium and its alloys, 

L Guillet and M. Gasnier. Comptes rend., 
1^, 17®, 12.53-12.56. 

The surface of the aluminium is prepared by sub- 
jecting it to a sand blast applied unaer a pri*s8uro 
of 1500 g.*per sq. cm.; the sand used should pass 
through a 0 2 mm. sieve. U.sing an ordinary nickel 
plating bath, if the deposit of nickel does not 
exceed 0 01 mm. it is quite satisfactory, when 
tested by stamping, folding, or burnishing. If 
coarser sand or a lower pressure is used the deposit 
is not so satisfactory. If a thicker deposit is 
required it is better first to plate with nickel to a 
depth of 0*006 mm., then apply to this a deposit 
of copper, (102 mm. thick, and then a further 
coating of nickel.— W. G. 

Zinc; Theoretical j/rinciples underlying the metaU 

lurgy of . E. Janccke. Mctali u. Ers, 

1919, 16 . 247-251. 

If solid nine oxide and carbon be added to molten 
xinc in a space from which the air has been 
exhausted, then at temperatures above the melting 
point of ainc an equilibrium will be eetablishcd 
between the two sohd phases and one liquid phase 
mentioned and a gaseous phase. It is a univariant 
oqui^brium. since the four p hi®e® may be formed 


from three independent components, and hence the 
pressure and composition of the gas will be con- 
stant at a definite temperature and will vary with 
the temperature. In applying the results of a 
theoretical discussion of tne process to the technical 
process regard must be paid to the slowness of the 
reaction between two solid substances which, even 
at high temperatures, have only a small vapour 
pressure. By increasing the velocity of the re- 
action improvements in the Binolting process might 
bo eft't'ctod. 

Mercury; Determination of . C. M. Bouton 

and L. H. Dnschak. U.S. Bureau of Mines, 
Tech. Paper 227, 1920, 44pp. 

One grm. of the finely powdered ore is mixed witli 
0*5 g. of dry calcium oxide and introduced into a 
, glas.s tube (22 cm. long and not exceeding 10 mm. 

I external diameter) in which has previously be('n 
placed a short layer of coarse sand. The ore is 
covered with a 1 cm. layer of lime, and then with 
coarse sand, and the wnole kept in position by a 
brass wire gauze plug. The tube is heated in a 
furnace at 600° C., with the open end projecting 
about 8 to 12 cm., for 15 mins., and then plated, 
open end downwards, in 5 c.c. of hot nitric acid. 
If much sulphur is present cupric oxide is addid 
to the lime (2:1), whilst if organic matter is alsn 
present OT — 0 3 g. of powdered potassium chlorate 
is mixed with the coarse sand used for filling iho 
end of the tube. The mercury dissolved by tho 
nitric acid is oxidised by potassium permanganate, 
tho excess of which is destroyed by hydrogen 
peroxide, and the solution (not exceeding 30 ( .c.) 
treated with 2 c.c. of 10% ferric sulphate or nitrate 
.solution (free from halide.s) and titrated with 
potassium thiocyanate solution. Mercury in «(ilu- 
tion is best determined by precipitation with 
hydrogen sulphide and treatment of the precijii- 
tate as d<‘scribed above. — C. A. M. 

Tin; Klectrolytic estimation of in feirn^ 

chloride. Revision of the atomic weight of tin. 
G. P. Baxter and H. W. Starkweather. J. Anirr, 
Chem. Soc., 1920, 42, 9tt5— 917. 

The atomic weight of tin has been determiniT hy 
the electrolysis of solutions of carefully purifuil 
stannic chloride in 0'3iV^ hydrochloric acid in a rrll 
provided with a mercury cathode, the tin Ixini’; 
weigiied as tin amalgam. The value llS‘7o,l !•? 
found as a mean of 16 experiments. — J. F. 8. 

Patents. 

Steel; Defining of — — . K. A. Hadfield. FP. 
142,88.5, 14.11.18. 

A PAHTLY refined normally finished basic ( arhun 
steel or a partly refined normally finished basic 
nickel-chromium steel is subjwtcd to a melting and 
refining treatment in an ehx^tric furnace in the 
pre.seiice of two successive slags, one coniprihing 
lime and iron oxide, and tho second composed ot 
lime, fluorspar, and ferrosilicon. — J. Vi. 1). 

Iron-ore smelting furnace; Klectric — J- 

8hipton. r.S.P. 1,338,103, 27.4.20. Appl., 22,9.i:> 
Tub furnace comprises a series of electrical finielt- 
ing chambers disposed around a central tnixmg 
chamber, with means for delivering ore separatel.v 
to each smelting chamber. The molten metal is 
tapped from eami smelting chamber, delivered to 
the mixing chamber, and tapped from the^latter. 

Iron and steel; Manufacture of H. Lang. 

U.8.P. 1,340,5-48, 18.6.20. Appl., 7.7.19. 

Fittely ground iron ore and a reducing agent arc 
gradually heated in closed iron containers to 
reducing tompertiurt and th® oontamon are the 
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transferred to a melting ftlrnace without bringing 
them into contact with an oxidising 

— ’J • W • il. 

Iron and steel objects; Process and apparatus for 

coating with white metal. K. Haas. G.P. 

302,440, 2.12.14. 

ThR metal to be coated is cleaned by treatment 
with a reducing flux which also dissolves oxides, 
and then, in the absence of air, immediately 
brought in contact with the coating metal at a 
temperature above its melting point and that of 
the flux. Suitable fluxes are boric or phosphoric 
acids or their salts, or. for lead and tin, a mixture 
of lead or stannous chloride respectively, with zinc 
and ammonium chlorides. — A. U. P. 

Iron articles; Process for producing a rust-proof 

coating of phosphate on . H. Arnold. G.P. 

305,677, 17.9.10. 

The articles are trt'ated with a highly concentrated 
solution of phosphoric acid or phosphate of a 
definite decree of acidity, which may bo produced 
by the addition of sulphuric or other acid to the 
solution.— A. R. P. 

High-speed steel; Manufacture of . M. Ber- 

mann. G.P. 310,042, 7.11.15. Conv., 19.4.15. 

The steel contains 7 — 12% Cr in place of the usual 
tungsten content, and 1 — 2% of one or more of 
the following: boron, molybdenum, vanadium, 
titanium, cobalt, tungsten. In order to obtain a 
good cutting edge, the steel is allowed to cool and 
then reheated one or more times during the 
forging. The heat treatment consists in heating 
to 50° — 100° C. above the hardening temperature 
(700° — 800° C.), quenching in water at 18° C., 
then hardening at the correct temperature. 

—A. R. P. 

Ore; Apparatus for desulphurising and treating 
. B. Q. P. Foss, Assr. to The Foss Inter- 
national Ore Heducticn Co, U.S.P, 1,338,292, 

27.4.20. Appl., 22.7.14. 

The ore is quickly heated to a temperature * 
sufficient to dry it and remove volatile constitu- j 
ents, and is maintained in motion during the ' 
heating. Refrigerated fluid is applied to the ore j 
immediately after heating to reduce it to a friable | 
sta e. — B. N. i 

j 

Platinum substitute in electrical terminals, etc,; ' 

( Jomposition of matter [alloy] for . F. A. , 

Fahrenwald, Assr. to The Rhotanium Co. U.S.P. 
1,339,505, 11.5.20. Appl., 18.2.18. i 

The alloy consists largely of gold and palladium 
having a melting point al>ove 1150° C. and hard- 
ness at least twice that of gold. — B. M. V. 

Metal alloy. G. C. Decter. U.S.P. 1,3-10,437, ■ 

18.5.20. Appl., 18.6.19. j 

An alloy containing as its principal constituents 
Pb 90, and As 5%.— J. W. B. 

Alloy. T. Koch, Assr. to American Platinum ' 
Works. U.S.P. 1,340,451, 18.5.20. Appl., 24.8.18. i 
An alloy containing not less than 75% Au, 0'25 — i 
5 0% Mn, and 24-75— 3-3% Ni.— J. W. D. ; 

Open-hearth furnace. F. B. McKune. U.S.P. 

1,339,855, 11.5.20. Appl., 27.10.19. 

The furnace has .i gas port at each end, and air is 
supplied through passages loading both direct to 
the gas ports anil to the top of the furnace at 
each end, the latter passages being controlled by 
dampers. — B. M. V. 

Electrolytic process. [Depositing copper from im- 
pure solutions.] W. E. Greenawalt. U.S.P. 
1,840,828, 18.5.20. Appl., 19.3.15. 

In the electrolysis of impure copper solutioiui, 


copper sulphide is precipitated by hydrogen sul- 
phide and the copper sulphide applied to the 
electrolyte as a reducing agent, — B. N. 

Basic slag with high phosphorus content; Method 

of obtaining . B. Queliiig. G.P. 318,147, 

25.2.16. Addn. to G.P. 301,839. 

A DASio slag, rich in citrato-solublo phosphate, 
may bo obtained by adding lime, mixed with oxides 
of iron or manganesii, in the form of briquettes, 
to the furnace charge. The melting point of the 
briquettes is about 1010° — 1030° C. — W\ J. W. 

Tin alloys; Electrolytic refining of . Siemens 

und HaLske A.-G. G.P. 319,384, 27.3.17. 

The formation of gelatinous stannic acid may be 
avoided by adding colloids such as tannin, indigo, 
and alizarin to the electrolyte. The addition or 
phosphoric acid to the electrolyte, and agitation 
with air, are advantageous. — W. J. W. 

Furnace.'i for heating metal articles. Aktiebolaget 
Svenska Kullagerfabriken. E.P. 124,427, 4.3.19. 
Conv., 4.3.18. 

Furnaces for heat treatment of metal articles [in 
an atmosphere of coal yas]. H. J. Yates and 
S. N. and E. R. Braysliaw. E.P. 142,671, 21.5.19. 

j Foujidry cupolas [; Movable, floors of ]. G. 

! Green and E. A. Roper. E.P. 143,030, 14.5.19. 

I Amalgamator; Centrifugal and method of 

j obtaining metal from ore. S. G. Musser, E.P. 

I 143,383, 9.5.19. 

I Steel alloy. Stahlwcrke R. Lindenberg A.-G. E.P. 

I 103,809—10, 16.8.16. Conv., 26.1.16. 

I See G.P. 309,175 and 312,311 of 1916; J., 1919, 

I 908 a; 1920, 160 A. 

i Solder for aluminium and other metals. R. Iver- 
I sen. E.P. 141,280, 6.10.19. 

See U.S P. 1,332,899 of 1920; J., 1920, 372 a. 

Furnace for annealing, hardening, quenching, or 
like heat treatment of metals and the like. 
A. Smallwood. U.S^. 1,339,42-1, 11.5.20. Appl., 

31.7.18. 

See E.P. 120,266 of 1917; J,, 1918, 771a. 

Metallurgical process. A. Foss and B. F. Halvorsen, 
Assrs. to Norsk Hydro-EIektrisk Kvaelstof- 
aktieselskab. U.S.P. 1,340,480, 18.5.20. Appl., 

28.4.19. 

See E.P. 126,951 of 1919; J., 1920, 238a. 
Separating devices. U.S.P. 1,339,682 — 4. See I. 
Blast-furnace gas. E.P. 142,938. See IIa. 
Enamelling. G.P. 319,207, See VIII. ^ 
Electrodes for soldering. U.S.P. 1,3.'19,515. See XI. 

XI.-ELECTB0-CHEH1ST8Y. 

Patents. 

Electrolysing liquids; Apparatus for . J. S. 

Withers. From National Eloctro-Pro'^ucts, Ltd. 
E.P. 143,082, 26.0.19. 

A Bi-POLAii electrode comprises a plate of non- 
conducting material having a gas chamber, with 
open bottom, formed at the top of each side of the 
plate, and a series of electrode members formed 
of wire located at each side of the plate below the 
chambers, and spaced from the plate Ijy hollow 
vertical ribs provided with holes for the passage of 
electrolyte. The upper ends of the spaces com- 
municate with the gas chambers. A sheath of 
orous material is fitted over the electrode em- 
racing ^e opposite faces, whereby ^as and 
electrolyte spaces are formed communicating with 
the ohamWs.— B. N. 

iS 
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Electric insulation. Elektro-Material G. m. b. H. 

E.P. 143,280, 12.7.18. Conv., 11.4.18. 

The insulating fabric is impregirited with a solu- 
tion of a cellulose derivative hucIi as cellulose 
acetate, nitrocellulose, cellulose formate, and the 
like. When employed for insulation purposes, the 
impregnated fabric is moistened with a solvent 
while in position, in order to effect adherence lo 
the material to bo insulated. — J. S. G. T. 

Electrical accuinidutors. C. H. Worsnop. E.P. 
143,327, 24.2.19. 

Plates for use in accumulators of the “ alkaline ” 
or iron and nickel typo arc produced hy electro- 
lytieally depositing an alloy of iron, cadmium, tin, 
and titanium upon an iron plate for the negative 
electrode, and an alloy of nickel, cadmium, tin, 
and titanium upon a nickel plate for the positive 
ek*ctrode. At intervals the plates are removed 
from the electrolytic bath and dusted with 
graphite, then subjected to further treatment in 
the electrolytic bath until of the desired thickness. 
The plates may be used as produced or the depo- 
sited layers of alloy with intervening graphite 
layers may be strippe<l from their cores, and either 
bound together in a metal frame or pressed 
between sheets of metal gauze. — J. S. G. T. 

Beshtance eJf'inrnt; EUctrical-heatcr . \V. E, 

Gardjier, Assr. to H. C. Black and J, Jacob. 
U.S.P. 1,338.2<U, 27.4.20. Appl., 7.7.19. 

An electrical rc'sistance element con.sists of an 
intimate mixture of tinoly-divnh'd carbon and bone 
ash. — B. N. 

Electrical irrocess and apparatus for compounding 
liquids v'iih gases or other comi/onenfs and the 
products thereof, including carbonating he/ver- 
ages. J, E. Bloom. U.S.P, l,338,3o2, 27.4.20. 
Appl,, 30.9.19. 

The liquid components are separately (‘lectrified. 
with opposite signs and different potentials, and 
then mixed. The process is repeated with the 
mixed product and a third ^a.seous component, all 
the actions being carried out under in.sulated con- 
ditions. — B. N. 

Electric furnace. ,J. Herleniu-s, Assr. to Hamilton 
and Han.sell, fnc. U.S.P, 1,3.‘)8,(>31, 27.4.20. 
Appl., 8.2.18. 

An electrode projects through an aperture in th<‘ 
side wall into the furn.'ice, and is fixed to a pivotal 
support on the outside of the furnace shell. The 
electrode i.s surrounded by a flat packing ring sub- 
stantially in the plane of the pivotal axis of the 
support, tlius preventing leakage of air into the 
furnace ch.'uuber through the opening in the side 
wall.-B. N. 

Electric furnace. J, Hughes; E. W, Hughes, 
admtrix. U.S.P. 1,339,393, 11.5.20, Appl., 

11.10.19. 

The metal shell of the furnace is provided with an 
inner refractory lining, ilu* (uiter surface of whifh 
has an offset so that a gap is formed betwecui the 
inner surface of the shell and the outer face of 
the refractory lining. A foraininous filler 
between the shell and refractory lining prevents 
warping and di.stortion of the "lining ami shell, 
whilst closing the gap without preventing circula- 
tion of a' cooling medium through it. — B. N. 

Elf f trie furnace; Method of operating an . 

M. H. Trernbour, A.ssr. to Ludlum Electric 
Furnace Gorp. U.S.P. 1,339,428, 11.5.20. Appl., 
24.3.16. 

An electric current is passed through the charge 


between an electrode adjusted to form an arc with 
the charge and an electrode of carbonaceous 
matoriffl adjusted to contact with the charge, the 
electric current being used both to supply heat at 
the arcing electrode as well as to prevent carboni- 
sation of the cliargo and dissolution of the con- 
tacting electrode. — A. G. 

Electric furnace; Vrocess of controlling the thick- 
ness of walls in an . C. H. (Jhapman, Assr. 

to General Abrasive Co., Inc. U.S.P. 1,340,155, 

18.5.20. Appl., 20.2.17. 

The furnace walls are constructed hy first melting 
and then cooling a portion of the charge, whereby 
the cooled portion forms a solid, continuous, homo- 
geneous, crystalline, heat-resisting wall about the 
central portion of the furnace, providing a recep- 
tacle for the molten mass. — B. N. 

Electrodes for soldering and depositing metals hy 
the electric arc. K. H. Jones. U.S.P. 1,339,515 

11.5.20. Appl., 18.2.20. 

An electrode is formed by moistening a rod coated 
with silica, and applying a slag-forming powder la 
the moist silica. — B. N. 

Electrodes for soldering and depositing metals {ni 
the electric arc. E. H. Jones, and Alloy Weldinir 
Proce.s.ses, Ltd. E.P. 142,93-1, 14.2.19. 

See U.S.P. 1,339,515 of 1920; preceding. Sodium 
silicate or other silicious compound is used for 
coating the rod. 

Electric furnaces [; liaising and lowering electmihs. 

of tilting ]. W. E. Moore. E.P. 143,170 

14.2.19. 

Electric furnaces [; Mounting of electrode (Uins in 

tdting J. W. E. Moore. E.P. 143,29‘j 

14.2.19. 

Furnace; Electric {for heat treatment]. T. F 

Baily .and F. T. Cope, Assrs. to The Elect rir 
Furnace Co. F.S.P. 1,310,203, 18.5.20. Appl 
12.8.18. ‘ ’ 

Electric furnaces. F. F. Collins. E.P. 133.020 
0.'^. 19. Conv . , 21 Is. 

See U.S.P. 1,310,000 of 1919; J.. 1919, 044a. 

Electrolysing liquids; Apparatus for — . J S 
Withers. Froin National Electro-Products, Ltd 
E.P. 143, (K)2, 23.4.19. 

See U.S.P. 1,324,511 of 1919; J., U)20, 120\. 

So«. also pages f.\) 470, Elrcfnad i>rn i oihil.n . 
(U.S.P. 1,337.488 9, 1,339,471, and 1,339, 1 h), and 
(UJL 3ir),!t31); Elrct ro-osuiasis (G.P. 316,413). 4‘'ll. 
Carbon ttrcfrudrs (G.P. 317,179), ISI, Elnhuni 
dyeing (ILS.P. 1,338,353). 487, ECctrolysis (K l'. 
I3^,S02). 4 hM, i'nlcxnm ciiatunnide (G.P. 3(15,5,32). 
493, riatiHum substitute ( U.S.P. 1 ,339,505). 


XII. -FATS; OILS: WAXES. 

Salmon oil. H, A. Gardner. (’ire, 92. P;iiu 
Manufacturers’ Akhcw., U.8.A. May, 1920. 

Oil from the king salmon had the followint; 
characters: 8p. gr. 09208 ; n'“p-l‘4788; acid 

value, 9'8; saponif. value, 1S3; and icnlint' valm*. 
159. The raw oil was tacky after 3 days’ exposure, 
but with 10% drier gave a fairly firm film. Od 
from the .silver salmon had; Hp. gr. 00183; n„ 
1’4753; solidif, pt. -3^ to -lU C, ; saponif. value, 
193'3; acetyl value, 17‘83; insol. fatty acids. 
92r)9%; unsaponif. matter, 109%; iodine value. 
1500; solidif. pt. of fatty acids, 29'2® C. ; 
hexapromide 45 03^{. Mixed with a suitable drier 
it dries well in 18 hrs., especially when blown. 

—0. A. M. 
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Channel cat fish oil, H. A. Gardner. Circ. 93, 
Manufacturers’ Assoc., U.8.A. May, 1920. 

A SAMPLE of channol cat fish oil had: Sp. gr. 
09231; ir'‘D = l’4741 ; acid value, 109; saponif. 
value 192; and iodine value, 123. It is unsuitable 
for paints or varnishes in the raw state, but dries 
better after heat treatment. — C. A. M. 

Cervl alcohol and cerotic acid of Chinese, wax. A. 

(discard. Comptos rend., 1920, 170, 1326—1328. 
Chinese wax consists for the most part of ccryl 
cerotate. Brodie’s formulae for ceryl alcohol 
CjjHssOH and for cerotic acid OaaH^COjH are 
confirmed. — W. G. 

Boiling oils. Gardner and Parks. See XIII. 
Patents. 

Catalyst [for hydrogenation of oils]; Prodvetion of 

. AV. P. Schuck. E.P. 142,576, 18.2.19. j 

A SOLUTION, containing 0'1716 g. of nickel nitrate i 
and 0‘25 g. of sugar iH;r c.c., is passed in a state of : 
suspension in an inert gas through a mudle, heated j 
to 550° — 050° C. The water is vaporised and the | 
nickel nitrate is decomposed and form.s a “ black. | 
flaky, non-ox idisablo powder ” which is removea | 
from the muffle while still in a state of suspension 
in the gas. The product contains the catalytic 
metal but no free (\arbon (cf. U.S.P. 1,305,173; J., 
1919, 589a).— W. H. C. 

Fish oil; Process for removing the odour from . ' 

ll.Ioka. U.S.P. 1,310,050, il.5. 20. Appl., 10.2.19. | 
The oil is mixed with cypress and cedar sawdusts | 
and green cedar leaves, the mixture heated, cooled, j 
and filtered, and the filtered oil exposed to sun- j 
light.— C. A. M. ! 

Bile; Purifieat ion of [for u.sc as detergent]. ' 
K. Horkenbach. G.P. 317,724, 14.9.17. | 

The bile, after standing to separate mucilaginous ' 
substances, is snl)ject<Hl to osmosis either after 
treatment with acids and alkali.s, or concomitantly 
tlierowith. F.hxtro-'jsmosi.s may, if desired, sul)- 
stitnted for simple dialysis. ~G. p, M. 


original paper must be consulted, comprises a 
pressure tank, a pressure regulator and stabiliser, 
a manometer, and a container for holding the paint 
under examination. This container is a form of 
viscometer of the efflux type wherein the whole unit 
together with the receiver may bo koi)t at constant 
temperature. The volume of flow is determined by 
reference to the density of the paint ami the weight 
of the drops, the latter being constant at a constant 
rate of falling from the end of the capillary. 
Readings obtained from tin; examination of three 
typical paints in the plastometcr are as follows; — 


Pigment base of i)alnt. 

1 

e-. 

/. 

Zinc oxide 

1 

0-204 

87 

liCadcd zinc , . 


0-37;3 

.320 

Wliite lead 


0-174 

117 


The “ thinning down ” of paints on storage is 
stated to be a function not of change of mobility 
but of fall in yield value. — A. de W. 

Oils; Fume loss in boiling . H. A. Gardner 

and H. Parks. Cire. 95, Paint Manufacturers’ 
Assoc,, U.S.A. May, 1920. 

The lo.sses on boating lin.seed, hoik'd linseed, men- 
had(ni, soya bean, perilla, and sunflower oils for 
2—4 hrs. at 500° F. (260° C.) and 550° F. (about 
290° 0.) in a small open metal pan are given in 
tables together with the corresponding sp. gr. 
Linseed oil lost 2% after 2 hrs. and 2'9% after 4 
hrs. at 500° F., and 3’9% after 2 hrs. and 8'6% 
after 1 hrs. at 550° F.— C. A. M. 

Salmon oil. Channel cat fish oil. Gardner. See XII. 
Patent. 

;inti-fouling paint for ships’ bottoms and process 
for the manufacture of same. E. Arie. E.P. 
131,601, 21.8.19. Conv., 23.5.14. 

The effijctiveness of anti-fouling paints containing 
inorganic or organic poisons is increased by incor- 
porating in the paint fatty acids (or the corres- 
ponding sodium salts) of the series CnH-nO, 
ranging from 4 to 14 atoms of carbon. — D. F. T. 


Xlll.-PAINTS; PIGMENTS: VARNISHES; 
RESINS. 

Paint: a plastic material and not a viscous liguid: 
the measurement of its mobility and yield value. 
E. C, Bingham and H. Green. Proc. Amer. Soc. 
for Testing Materials, 1919, 49, 640 — 664. 

Viscous liquids will start to flow no matter how 
Hrnall a pressure be applied, whereas with plastic 
materials no flow takes place until the pressure has 
exceeded a certain definite value to whicif the name 
“ yield value ” is given. AVheii pressures are 
plotted as abscissae and volumes of flow per unit 
time as ordinates, the curve of a true liq^uid is 
linear and passes through the origin, whilst in 
plastic solids the “ yield value ” appears as the 
intercept of the linear curve on the pressure axis. 
For plastic solids, Poiseui lie’s equation requires 
modincation to y. "KV/(P-y), where is tin 
mobility (corresi onding to the fluidity of liquids), 
V is tile volume of flow in unit time, P is the 
pressure, and / is the yield value. Paint behaves 
as a plastic solid in that it will maintain a vertical 
surface provided the weight is not too great to 
exceed the yield value. A “ plastometer ’’ has been 
devised which permits of the determination of flow 
of a plastic solid through a capillary in unit time 
with varying pressure, whereby both its mobility 
and its yield value can be measured. The 
rat us, for the mechanical details of which the 


! XIV -INDIA-RUBBER; GUTTA-PERCHA. 

Patents. 

Jiubher compounds. N. 1). Nielsen. E.P. 127,821, 
2.6.19. Conv., 31.5.18. 

j lluBnEH is mixed with a suitable quantity of tough, 

I durable, flexible and resilient organic matter in the 
i form of thin rough flakes, such as fish scales, where- 
■ by the rubber material is greatly iifiproved in 
durability and toughness. — D. F. T. 

Ituhber; Utilisation of hark shavings from rubber 

trees, and extraction of from such bark 

shavings. R. T. Smith. From A. H. Claessen. 

E. P. 142,940, 20.2.19. 

Tub bark shavings are ground and masticated 
between heated rollers, preferably at a tempera- 
ture near 275° F. (135° C.), so as to convert the 
whole into a dough-like mass. This may then be 
mixed with a vulcanising agent and, after shaping 
or moulding, vulcanised. Alternatively the mass 
may bo passed through a scrap-washer and the 
separated rubber creped; a larger yield. of rubber 
is then obtained than is possible by the customary 
procedure. — D. F. T. 

Rubber waste; Apparatus for reclaiming . 

F. L. Kryder and E. W. Snyder. U.S.P. 
1,340,776, 18.5.20. Appl., 8.3.18. 

Thb reclaiming chamber consists of a rotary steam- 
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jacketed drum with horizontal axis; the axles at 
each end arc tubular, one permitting the intro- 
duction of steam into the jacKet whilst through the 
other there passes an inlet pipe reaching to the 
interior of the chamber and serving to introduce a 1 
solution for treatment of the rubber; the solution i 
is forced in under pressure by moans of a pump, 
thus increasing the pressure within the reclaiming 
chamber without substantially raising its tempera- 
ture— D. F. T. 

jBubbcr waite; Process of reclaiming and regenera- 
ting . F. L. Krydcr. U.S.P. 1,810,777, , 

18.5.20. Appl, 18.8.19. 

RuBBEii w’nsto is disintegrated, heated with an | 
aqueous solution containing 10 — 15% of sodium 
hydroxide for G — 20 hrs. at a pressure between 50 
and 200 lb. per sq. in., and then subjected to the 
action of a solvent comprising phenylenediamine 
(1 pt.), paraffin oil (2 pts.), mineral rubber (2 pts.), j 
rubber resin (1 pt.), and acetic acid (2 pts.). The • 
resulting mass is washed and dried. — D. F. T. | 

Waterproofing fabrics. E.P. 129,630. See V. 

Artificial leather. U.S.P. 1,337,802. See XV. 


XV.-LEATHER; BONE; HORN; GLUE. 

i 

Tanning materials; The “ shake ” method and the 
“ filter bell ” method in the analysis of — — with 
hide powder. G. BaUlracco and S. Camilla. J. 
Soc. Leather Trades’ Chem., 1919, 3, 110-123. 
Three sensitive tests for gallic acid and proto- 
catochuic acid in the non-tan solution obtained in 
the analysis of tanuing materials are given. On 
adding three drops of a 0*5% solution of ferric 
chloride to the non-tan solution, gallic acid gives a 
blue and protoeaU'chuic acid a green coloration. On 
adding three drops of a 2% solution of ammoniacal 
nickel sulphate to the non-tan solution, shaking, 
boiling, and adding excess of ammonia, gallic acid 
gives a red coloration at first, turning to brown, 
and protocatcchuic acid a reddish-brown. On add- 
ing tnree drops of 4% solution of formaldehyde to 
the non-tan solution and then a few drops of con- ■ 
centrated sulphuric acid, gallic acid gives a reddish ; 
colour^ and a rose-coloured precipitate forms after 
standing for 1 hr. ; protocatcchuic acid gives a 
violet ring surmounted by a milky layer. On sub- 
mitting the non-tans from the “ filter bell ” 
method of analysis to these tests negativ'e results 
were always obtained, thus proving that gallic 
and protocatcchuic acids, though non-tanning sub- 
stances, have been completely absorbed by the 
hide powder Positive results are always obtained 
on testing* the non-tans from the “ shako ” 
method of analysis. Greater efficiency is claimed 
for a modified “ shako” method (J., 1920, 12.3a). 

— D. W. 

Tannin; Titration and estimation of with 

iodine. F. T. Lee. J. Soc. Lo.ither Trades’ 
Chem., 1919, 3, 8—10. 

FrVTB c.c. of filtered tannir. solution, containing not 
more than 1 g. of pure tannin per 1., is oxidised 
with 25 c.c. of JV /60 iodine solution for 20 mins, in 
a stoppered bottle, and the excess of iodine titrated 
with N/60 thiosulnhate, using starch as an in- 
ternal indicator. Six c.c. of the non-tannin solu- 
tion obtained in the official 8.L.T.C. method of 
tannin analvsia is similarly titrated to determine 
the iodine absorbed by the non-tannins. The iodine 
solution must be standardised aj^ainst 5 c.c. of a i 
0*1% solution of pore gallic acid to obtain the 
l^llic acid equivalent in terms of which the other j 
titrations are all caicnlated and expressed as out- i 
lined bj Procter Leader Chemista’ Pocket 


Book,” p. 107). The method is designed for com- 
parative control purposes. — D. W. 

Mangrove [fonnin]; Detection of in mixed 

tannin extracts. E. Bchell. J. Soc. Leather 
Trades’ Chem., 1918, 2, 284—286. 

A UK VIEW of the several methods suggested for the 
detection of mangrove in tanning extracts. The 
solubility of mangrove tannin in ethyl acetate is a 
very uncertain ^uide. The amount of chlorine or 
lime in the ash is also a doubtful indication of the 
presence of mangrove, since these constituents 
may have been introduced by using hard water. 
The Mulhouso dyeing tost with mordanted cotton 
is unreliable. The precipitates obtained in the 
Schell test, in which a cobalt solution is added to a 
solution of the tanning extract, are not sufficiently 
well defined in colour to render it an efficient test. 
It can only be employed with normal extracts, and 
fails with solubilised extracts, and with those which 
have been subjected to a treatment with alkaline 
compounds and which give an alkaline reaction in 
solution. — D. W. 

Tannins of galls, sumach, myrobalans, divi-divi, 
and quebracho: Relative affinity for cotton and 

mordanting value of the . R. H. Wisdom. 

J. Amer. Leather Chem. Assoc., 1919, 14, 6 — 9. 
The affinity of tanning materials for cotton docs 
not bear any simple relation to their tannin con- 
tent. The percentage of total solid matter absorbed 
by the cotton was determined for each material, 
and is termed the ” absorption value,” The mor- 
danted cotton was waahwl, passed through an iron 
solution, incinerated, and the amount of iron 
fixed was determined. The percentage of iron 
fixed by each part of absorbed matter was multi- 
plied by the ” absorption value ” and yielded the 
following ” mordant values ” ; Galls l.‘k5, sumach 
IIH, myrobalans 98, divi-divi 80, quebracho fUl. 
The actual colour depths on cotton agreed with 
these figures. This method is suggested for com- 
paring the relative mordanting values of these and 
oiln’r materials in dyeing leather, since galls and 
sumach are the best mordants for leather, and 
myrobalans is the next in order. — D. W. 

Degree of tannage in different stages of prorcfot. 
(). Uietbof. J. Amor. Leather Chem. Assoi 
1919, N, 20—22. 

Hami'LES of leather cut from the backbone of th«j 
hide about two feet from the tail during various 
stages of the sole h'athcr and belting leatinr 
tanning pnx^esscs were dried and analysed. Th»’ 
leather was found to ho half tanned in 27 days, and 
three-fourths to four-fifths tanne<l in half the tina' 
necessary for completion of the tannage (100 — I Os 
days). The assumption that the stock in pnx ' ss 
is, on the average, only half tanned is thus proved 
to be a serious undor-4?8timate. — D. W. 

Chrome, [/unninp] liquors; Statement of basicity of 

. J. R. Blockey. J. Soc. Leather Trades’ 

Chem., 1919, 3, 11—13. 

It is suggested that the basicity should bo stated 
as the number of hydroxyl groups attached to tu( 
atoms of chromium. The variation would then bo 
between 0 and 6. Buch an expression of the 
basicity is determined by the formula ; — 

152 c.c.A/lNftOHv 

V Amount of Cr,0, 1000 / 

-D. W. 

Chrome leather problems for research laboratories. 
E. J. White. J. Amer. Leather Chem. Assoc., 
1919, 14. 2-^. 

In the neutralisation of chrome-tanned leather the 
absorption of the alkali mav be due to neutralise* 
tion of the acid introduced from the tanning baths, 
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to combination of alkali with the hide substance^ 
and to adsorption. The amount of alkali used in 
neutralising acidity could be ascertained by deter- 
mining the sodium salts (thiosulphate and sul- 
phate) in the residual liquors. In the initial stage 
of neutralisation the proportion is about 75% thio- 
sulphate and 26% sulphate, indicating a tannage 
by 3 pts. of basic chromium thiosulphate and 1 pt. 
of basic chromium sulphate. Other problems on 
tanning include a study of the boiling test before I 
and after neutralisation, and the presence or | 
absence of acid in the essential tanning agent, j 
The dyeing and fat liquoring of chrome-tanned i 
leathers can be studied by the palysis of the | 
residual liquors for sulphate and thiosulphate. The I 
absorption of chromic acid from various mixtures ! 
by the skin, and the preferential absorption by the [ 
skin of diflferent acids, both require further study. ; 

—D. W. 1 

Animal hides; Coloration of hy means of I 

o-vanillin and o-protocatechuic aldehyde and j 
tanning with aldehyde, 0. Gerngross. Z. angew. ! 
Chem., 1920, 33, 136—138. | 

Decomposition products of proteins (glycylglycinc | 
ester and ^rosino eater) give the same colorations I 
with Schilf’s o-protocatcchuic aldehyde base as I 
those produced in hides by o-protocatechuic aide- | 
hyde and o-vanillin. Formaldehyde-tanned j 
leather does not give the same colorations as i 
ordinary leather with these reagents, but re.acts 1 
like ordinary leather with a solution of sodium i 
diazobenzene-sulphonate, giving a blood-rcd colora- j 
tion. This indicates that the imino group of the ; 
irainazole ring of histidine in formaldehyde-tanned ! 
leather has not been replaced by formaldehyde, and ^ 
that no envelopment of the fibres by polymeric | 
compounds of formaldehyde has occurred. The : 
tanning properties of o-proto('.atechuic aldehyde arc i 
due not to an aldehyde, but to a dihydroxy group. | 

— C. A. M. 


saturated with a solution of albumin and a marine 
animal oil. The product, after compression to 
sheets, is dried and tanned by the combined 
mineral and vegetable process.— L. A. C. 


Tanning [; Degreasing hides and skins preparatory 
^0— -]• Degreasing apparatvs. 0. C. Krouse. 
U.8.P. (a) I,a38,307 and (b) 1,338, .308, 27.4.20. 
Appl., 20.6.19 and 27.1.20. 

(a) Raw hides and skins containing a high percent- 
age of fat are treated before tanning with sufficient 
grease solvent to dissolve the grease, which is 
carried away on removal of the solvent, (b) The 
apparatus comprises a closed tank having a closure 
at one side. In the tank arc parallel, hollow, spac^ 
elements to which heating fluid is supplied j guides 
between the heating elements, and reticulated 
frames to which the hides and skins are clamped. 
Means for the supply and withdrawal of liquid and 
for producing a vacuum are connected to the tank. 


Shark-skins and the like; Treating prepara^ 

tory to tanning. A. Rogers, Assr, to the Ocean 
Leather Co. U.S.P. 1,338,531, 27.4.20. Appl., 
8.5.19. 

The dermal armouring of shark-skins and the like 
is removed by subjecting them to the action of 
heated fluid. The epithelium layer from the flayed 
skins is removed witn a mixture of 5 parts of lime 
and 1 part of sodium sulphide.— D. W. 


Cilue; Manufacture of water-resistant . H. 

Griinewald. G.P. 317,963, 9.7.18. 

Animal glue is treated with a product obtained by 
the interaction of albumin and formaldehyde. 
When the glue is used the action of heat and pres- 
sure causes the liberation of fornialdehydo, which 
acts on the glue and renders it insoluble. — W. J. W. 


Gelatin; KieldahVs method for the determination 

of nitrogen as applied to . H. G. Bennett 

and N. L. Holmes. J, Soc. Leather Trades’ 
Chem., 1919, 3, 24—27. 

The digestion of gelatin in the Kjeldahl method 
differs from that of leather in the small amount of 
carbonaceous matter to be oxidised. The clearing 
of i ho liquor is no criterion of complete hydrolysis. 
Expt rimonts with and without accelerators and 
with various periods of digestion ranging from 
1 to 6 hrs. showed that sulphuric acid alone does not 
give correct results. The most reliable figures are 
obtained by heating 0'25 g. of gelatin, cut into 
small pieces, in a 250 c.c. flask with 10 c.c. of con- 
centrated sulphuric acid until it is completely dis- 
solved. The liquid is cooled, and 10 g. of pure 
anhydrous potassium sulphate is added, and the 
boiling continued for 4 — ^ hours, after which the 
ammonia formed is distilled. — D, W. 

Chromic chloride soluLions. Baldwin. See VH. 

Patents. 

Artificial leather. A. A. Somerville, Assr. to Now 
York Belting and Packing Co. U.S.P. 1,337,802, 
20.4.20. Appl., 16.1.18. 

A VULCANISED rubber layer and a sheet of paper are 
wound up into a roll, subjected to the action of a 
vulcanising mouium, and the sheet of paper re- j 
moved. Tno material has the appearance, texture, j 
flexibility, and general characteristics of dull 
finished leather, — D. W. 

Artificial leather and similar products; Manufac- 
ture of . E. Reidel. G.P. 302,445, 8.6.16. 

Drued animal intestines^ sinews, and the like are 
plumped, e.p., with acetio acid or sodium sulphide. 
washM, compressed between rollers, dried, ana 


Mocha leather; Manufacture of . L. Forse, 

Assr. to S. T. Thring and R. J. Luff man. U.S.P. 
1,339,751, 11.5.20. Appl., 29.12.16. 

See E.P. 102,986 of 1916; J., 1917, 298. 

Chrome leiither; Detnnning . M. C. Lamb. 

U.S.P. 1,310,721, 18.5.20. Appl., 20.6.19. 

See E.P. 132,864 of 1918; J., 1919, 872 a. 

XVI.-S0ILS; FERTILISEBS. 

Calcium, sulphate; Effect of on the solubility 

of soils. M. M. AIcCool and C. E. Millar. J. 
Agric. Res., 1920, 19, 47 — 54. 

From field observations in Michigan it was con- 
sidered that calcium sulphate was a soi^ stimulant. 
Laboratory experiments were made with sand and 
j loam soils, which were allowed to stand in contact 
I with excess of calcium sulphate solution for 24 
; hours, and then dried, transferred to containers, 
i and made up to a low and a high water content. 
The samples were examined every few days for a 
month by the freezing-point method for the for- 
! mation of soluble salts. The treameni was found 
to have increased the solubility of the soil con- 
siderably. When the soils were well washed after 
the calcium sulphate treatment the increase in 
solubility was oven greater. Thus the calcium sul- 
phate had effected some change in the soils, load 
ing to the formation of soluble compounds. Cal- 
cium phosphate alone decreased the sdiubility of 
the soil, and in combination with calcium sulphate 
neutralised much of the effect of the latter. The 
carbon dioxide formed by the soils during the ex- 
periments waa rather less than in untreated soil, 
so that the action of calcium sulphate was not due 
to any bacterial activity.— J. H. J. 
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Germination of seeds and growth of seedlings; 

Effect of reaction of solution on . JR. M. 

Salter and T. C. Mcllvaine. J. Agric. Res., 
1920, 19 , 73—95. 

Seeds of wheat, maizo^ soya bean, alfalfa (lucerne), 
and clover were germinated and grown in culture I 
solutions of uniform composition, but with varying ; 
hydrogen-ion concentration. It was found best to j 
adjust the reaction by adding a constant amount 
of phosphoric acid to all the solutions, followed by ' 
p^rogressively increasing amounts of caustic soda. | 
The optimum reaction for germination was found ! 
to be betw^n Ph = 7 7 and ph= 3, a slightly acid ; 
solution being most fav'ourablo. The maximum i 
growth of the seedlings occurred bt'tween ph“ 6'10 j 
and ph^ 5'94. The wheat seedlings tended to ! 
adjust the reaction during growth to a point just I 
below neutrality. — J. H. J. j 

I 

Calcium cyanamide; Physiological action of crude I 

. kSiebner. Chom.-Zeit., 1920, 44, 369 — 

370, 382—383. ' 

A DET.\rLED review of the literature on the physio- 
logical action of crude caicdum cyanamide is given. 
Its injurious action, which is confined chiefly to the 
skin and to the respiratory organs, is not greater 
than that of other dusty substances, and can be 
prevented by the avoidanci* of dust. Crude calcium 
cyanamide cannot he called a poison in the ordinary 
sense of the word, since as much as 40 — 50 g. has 
to be taken to pro<luco any poisonous effect. 

It does, however, produce certain cases of sudden 
illness, which have been found always to be asso- 
ciated with the consumption of alcohol. Workers 
with the substance, who were exposed to the in- 
halation of dust, have been accustomed to partake 
of alcoholic beverages to remove the irritation, and 
it is this combination which has brought about 
cyanamide disease.” Farmers who alwn 3 ’s work 
witn the substance in the open air are not subject 
to illness. It is suggested that illness would be 
prevented in works by the use of drinks free from 
alcohol, and that even on the land it ivoiild be 
advisable that the substance should bo applied witli 
the wind and not against it.— J. H. J. 

Patents. 


b© first treated with part of the water only, the 
remainder being added later. The phosphorus 
pentoxid/3 may be used direct from the process of 
manufacture whilst still hot. The reaction is 
assi.sted by the heat liberated by the combination 
of the water with the pontoxide, and is initiated 
at 100° C.— W. J. W. 

Furnace for the manufacture of a germ-free ferti- 
liser from faces and other organic waste pro- 
ducts. Stettiner Chamotto-Fabr. A.-G. vorm. 
Didier. G.P. 316,148, 13.6.17. 

A FUKNACE grate is supported on a vertical narti- 
tion wall between the drying and the sterilising 
chambers, the length of the grate being slightly 
less than the Imigth of the chambers, thus leaving 
an intermediate space. An overhanging arch is 
erected above the grate, which causes the furnace 
gases to pass first over the surface and then under- 
neath the grate. — W. J. W. 

Boiling and drying organic materials, especially 

slaughterhouse waste; Process of . K. Niessen. 

G.P. (a) 318,542, 12.5.15, (b) 319,335, 21.7.16, and 
(c) 319,336. 13.5.17. Addns. to G.P. 317,818 
(J., 1920, 379 a). 

(a) In vessels having a single steam-jacket an air- 
pipe passes through the jacket into the interior of 
the' vessel, the inner opening of the pipe being 
})rovided with mechanically operated valves. By 
this means the steam in the jacKet is condensed and 
the temperature of tho vessel gradually lowered. 

(b) The vcs.sel may be divided into two chambers 
by a grating, and tho air-pipes caused to open 
into distributing boxes communicating with tho 
lower compartment by means of pipes. In this 
way tho fats and gelatin can be removed during the 
boiling process and then separated from each other 
outside the vessel, (c) The pipe for drawing off 
condensed w.atcr from the steam jacket is provided 
with a cock or similar contrivance so that during 
boiling or sterilising the water can be run off, 
whilst it is allowed to accumulate during tho drying 
proccs.s. Thcs(‘ objects may bo also achieved by 
suitably regulating the size of the conden.scd water 
pip<* to cope with tho amount of water in one case, 

I l)ut not in the otluT. — W. J. W. 


Mineral - manure process. W. Me A. Johnson. 
U.S.P. 1.338,731, 4.5.20. Appl., 21.6.18. Re- 
newed 6.2.20. 

A MOLTEN slag, containing a potassium compound 
in solution, is blown int^o a fine state of suh- 
divi.sion.— W, J, W. 

Fertiliser, and manufacture of same. M. Fjellan- 
gcr, Assr. to Norsk Hydro-EIektrisk Kvacl- 
stofakti<‘s<'lskab. U.S.P. 1,310,708, 18.5.20. 

Appl., 6. ^.20. 

A FERTILISER consi.sting of urea nitrate and calcium 
carbonate, — W, J. W. 

Crude calcium cyanamide : Process for decomposing 

mixed v)ith a liquid, hy means of carbon 

dioxide. G. Zarniko. G.P. 300,632, G.7.16. 

The process of incorporating .and disintegrating 
crude calcium cyanamide with a liquid and its 
treatment with gases may he carried out in a mill 
with free-moving grinding bodies, or in a drum 
mill provided with teeth. The operation may be 
made continuous by introducing tho calcium 
cyanamide and liquid at one end and removing the 
reaction product containing urea at the other. 

• — W. J. W. 

Superphosphates; Process of manufacturing . 

0. Rosenthal. G.P. 315,393, 11.8.14. 

Dry phosphorus pentoxide is mixed with dry crude 
phosphate and sufiicient water added to convert the 
pentoxide into phosphoric acid. The mixture may 


('alciuni cyanamide. E.P. 142,354 and G.P. 
301,321, 305,(X)1, and .305,532. See Vll. 

C yanumides and nitrides. G.P, 302,461. See VII. 

Carbon dioxide. G.P. 315,019. See VII. 

Basic slag. G.P. 318,147. See X. 

Fungicides. G.P. 318,710. See XIXb. 


XVIII.-FEBMENTATION INDUSTRIES. 

Hop hitter acids; Colloid-chemical studies on . 

H. Liiers and A. Baumann. Koll.-Zeits., 1920, 

26 , 202 — 212 . 

I Humulone (o hop bitter acid) exists in aqueous 
: solution and in wort in tho form of hydrosol, with 
; a negativo charge {(Jf. J., 1920, 462a). It is 
' strongly adsorbed by charcoal from aqueous solu- 
' tion, and its pow er of producinj^ a stable foam is in 
' keeping with its power of reducing the surface ton- 
I sion and its adsorption. {Cf. J.C.S., July.) 

, — J. F. 8. 

' Chloropicrin ; Action of on yeast and on the 

i flora of wine. G. Bertrand and Rosenblatt. 

, Comptes rend., 1920, 170 , 1360 — 1352. 

I Chloropicrin at a concentration of 5 — 6 mg. per 1. 
I entirely arrested fermentation due to yeast (a 
bottom fermentation yeast from a Champagne wine). 
I but did not kill the yeast cells. In order to kill 
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the yeast, by an exposure for 24 hrs. at 27® C., a 
concentration of 30 — 40 mg. per 1. was necessary. | 
A concentration of 1 — 2 mg. ner I. was* sufficient j 
entirely to prevent the development of Saccha- | 
romyces vini. — W. G. 

Pentose-destroying bacteria; Fermentation charac- \ 

teristics of . E. B. Fred, W. H. Peterson, I 

and A. Davenport. J. Biol. Chom., 1920, 42, 175 i 
—189. i 

The action of organisms on a largo number of sub- | 
stances of a carbohydrate nature and on closely : 
related compounds was investigated. Arabinose, i 
xylose, dextrose, galactose, mannose, Isevulose, ! 
sucrose, maltose, lactose, mannitol, glycerol, salicin, ; 
xylan, pyruvic, lactic, and malic acids are all de- ; 
composed more or loss completely. Jlhamnosc, ! 
raffinosc, molizitoso, esculin, starch, inulin, cellu- 
lose, and succinic, tartaric, and citric acids are not , 
attacked. — J. C. D. 

Fifumi/ic.s from yeast. Myers and Voegtiin. f^ee 
XIXa. 

Patents. 

Malting procesi*. R. de Fazi and F. Peroni. E.P. 
143,121, 17.9.19. Conv., 22.5.19. 

Barley, wheat, or other grain is exposed to ultra- 
violet rays during steeping and germination, 
whereby those processes are assisted. — L. E. 

Alcohol and yeast from seaweed; Production of . 

E. C. Bayer and S. Urlajensen. E.P. 119,030, 
14.5.19. 

Seaweed is treated with hot water or a solution of i 
salts such as chloride of lime, the extract being ! 
hydrolysed, e.g., by heating with 0 5^4 of sulphuric j 
acid for 6 hrs. under a pressure of 3 atm., 
neutralised with calcium carbonate, and fermentea . 
with yeast. Tlie residual seaweed is utilised for the | 
productir)!! of algin.— L. E. | 

Aci</3; Utilisation of marine (dgoe for manufacture \ 

of formic, acetic, and but uric [5?/ fermenta- I 

lion] and for extraction of salts of iodine and i 
potash. J)aMiisse Frercs, and L. Dupont. E.P. ' 
123,325, 13.2.19. Corn., 13.2.18. | 

The material is fermented at, say, 35® C. with the : 
bacteria on the algm themselves, or with pure cul- j 
tures obtained from earth manured with sea-wrack, ' 
the fermentation medium being kept sliglitly alka- , 
line or neutral by addition of oxide, hydroxide, or 
carbonate of an alkali or alkaline-earth metal, or 
of the zinc or iron group. The organic acids 
formed are recovered, e.g., by distillation with sul- 
phuric acid, the potassiuiii sulphate in the residue > 
is obtained by fractional (Tystallisation, and the 
iodine is precipitated from the mother liquor as i 
cuprous iodide. — L, E. 

Carbohydrate contained in jdants, vegetable offal, ^ 
and in natural or industrial waste products; 

Utilisation of . Darrasse Frercs, and L. 

Dupont. E.P. 123,320, 13.2.19. Conv., 13.2.18. 

The material is fermented with aceto-butyric bac- 
teria found in earth fertilised with dung or dead 
loaves. Fermentation is elfectcd prefer. ably at 
40® — 50® C. for 2—3 days, and in presence of a 
neutralising agent sueh as oxides, hydroxides, car- 
bonates, 01 other basic salts, in order to increase 
the yield of organic acids (formic, acetic, and ! 
butyric). The acids are separated by distilling the I 
fermented product with a mineral acid. Since the ; 
cellulose substances are very little affected by the : 
fermentation, the process serves for the prepara- ; 
tiou of pure cellulose fibre, provided the raw mate- : 
rial consists of plants capable of yielding such | 
fibre.-L. E. i 

Carbonating beverages. U.8.P. 1,338,362. See XI. 1 


XIXA.-F00DS. 

Bread; Colloid chemistry of . I. CoUoid- 

chemical problems in the preparation of bread. 
W. Ostwald. Koll.-Zeits., 1919, 25, 26—45. 

The chief differences beUvoon flour, dough, and 
new and stale breads are of a physical rather than 
of a chemical nature. E-ach of these materials is 
essentially compo.s(;d of colloidal particles, and by 
application of viscometric methods light may bo 
thrown on such phenomena as the variation in the 
strength of flours, the process whereby broad be- 
comes stale, variations in porosity of bread etc. 

~H. W. B. 

Bread; Colloid chemistry of . II. Viscometry 

of flour. H. Liiors and W. Ostwald. Koll.- 
Zeits., 1919, 25, 82-90, 116— 1,36. 

The viscosity of mixtures of flour and water contain- 
ing as much as 20% of flour can readily be deter- 
mined by using large viscometers with large capil- 
laries. 3’ho mea.suremonts must be made quickly 
J owing to the tendency of the mixtures, even after 
boiling, to undergo malimentation. The viscosity of 
rye mixtures is always considerably higher than that 
of mixtures of wheat flour and water of the same 
concentration. On keeping rye mixtures become 
more viscous, whilst wlicat mixtures become thinner. 
Wheat suspensions are extremely sensitive to traces 
of acids, which greatly increaso the viscosity; 
sodium chloride appears to reduce it. A flour of 
poor b.aking quality was found to give viscosity 
figures considerably below those given by normal 
flours. — H. W. B. 

Bread; Colloid chemistry of . HI. Colloid 

chrrnistry of rye and irhent gliadins, with special 
attention to gluten and hahing pi'oblems. H. 
Liiors. Koll.-Zeits.. 1919, 25, 177—196, 230—240. 
The viscosity of gliadin solutions is increased by 
traces of acids and alkalis and diminished by 
lu utral salts. Changes in the gluten and in the 
baking qualities of flour appear to be dependent 
largely on clianges occurring in the gliaain con- 
stituent of the gluten. Tlie viscosity of gliadin 
solutions is greatly affeidod by clianges of tempera- 
ture, and the temporaturo at which the viscosity 
n'nclies a maximum is also the temperature at 
which the best dough and bread are produced. The 
addition of a trace of acid, which increases the 
viscosity of tin* gliadin solution, likewise improves 
the (piality of the brca«l. — H. W. B. 

Bread; Colloid chemistry of — — . IV. Flour of 
inferior baking qualify. H. Liiers and W. Ost 
wald. Koll.-Zeits., 1920 , 26, 66- 67. 

Two further samples of four with- bad baking 
properties have been examined and found to give 
flour-water mixtures of abnormallv low viscosity. 

-H. W. B. 

Milk; Carbon dioxide content of a basis for 

distinguishing heated from unheated milk. 
L. L. van Slvko and R. F. Keeler. J. Biol. 
Chom., 1920, 42, 41—45. 

Normal milk shows a minimum value of 3‘5 — 3 
volume percentage of CO3. Pasteurisation lowers 
this value below 3 — 2’6. This is of value in dis- 
tinguishing the two classi's of milk. — J. C. D. 

Moisture in foodstuffs; Fjstimation of . G. A, 

Stutterheim and H. Lazet. Pharifl. Weekblad, 
1920, 57, 457-462. 

The time necessary for the estimation of moisture 
in foodstuffs may bo greatly shortened by assuming 
that with the same quantity of material and the 
same apparatus and conditions of experiment the 
ratio of the' total moisture to the amount of 
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moisture lost in a given time is constant The 
ratio factor is determined by numerous experi- 
monts. The raotbod gave satisfactory results when 
applied to broad, cocoa, and sausages.— W. S. M. 

yitamine; Extraction of fat-solvhh from 

carrots, alfalfa [lucerne], and yellow maize hy fat 
solvents. H. Stoenbock and P. W. Boutwcll. J. 
Biol. Chom., 1920, 42, 131—152. 

Alcohol is the best solvent to remove the fat- 
soluble accessory factor from these sources. Ether 
and other fat-solvents seldom give good results. 
The factor a appears to resist saponification in the 
cold and to be associated with the fraction con- 
taining the lipochrome carrotcne. — J. C. D. 

yita«iinc5 [from yeast]; Chemical isolation of . 

C. N. Myers and C. Vocgtlin. J. Biol. Chem., 
1920, 42, 199-205. 

The separation of an active crystalline fraction 
from dried yeast is described. The fraction readily j 
loses its activity. (Cf. J.C.S., July.)— J. 0. D. 

Aluminium vessels. Grossfeld. See I, 

Patent. 

Foodstuffs; Manufacture of . H. Bollmann. 

E.P. 142,764, 27.8.17. 

See U.S.P. 1,260,^56 of 1918; J., 1918, 347 a. 

X1XB.-WATER PURIFICATION; 
SANITATION. 

Calcium cyanamide. Siehner. See XVI, 

Chloropicrin. Bertrand and Rosenblatt. See 

XVIII. 

Patents, 

Water; Process for softening and purifying — — . 

A. Gawalowski and J. Overhoff. G.P. 319,436. 
17.7.14 

The water is treated with a ferrate or perferrate of 
an alkali, alkaline-earth, or heavy metal, prefer- 
ably by passing it through a filter or contact mas:.s 
impregnated with the purifying agent .so as to n-- 
movo the insoluble reaction products at the same 
time aa the impurities. — A. R. P. 

Air; Continuous prodnefion of joire, gn-m-free — . 

A. Wolff. G.P. 316,516, 13.0.17. ‘ 

Aib is washed with ozonised ^water (G.P. 307,433-1; 

J., 1918, 747 a), to which may he added a sub- 
stance capable of increasing the ozone-fixing power 
pf the water. {Cf. U.S.P. 1,152,066; J., 1915, 1010.) 

* — W. J, W. 

Fungicides cnntairiing Uine-copper ; }fethod of in- 
creasing thf^ adhesion%f . H. Cailler and C. 
Arragon. G.P. 318,710, 29.8.18. Conv., 11.0.18. 
Casein, caustic alkalis, or alkaline earth.s. or cal- 
cium carbonate may he added to ]ime-<'opper mix- 
tures to increase their adhesive properties. 

-W. J. w. 

BoHers for distilling water. C. Turnbull. E.P. 
142,669, 16.5.19. 

Antifouling paint. E.P. 131,601. .S>e XIII. 

XJL-ORGANIC PRODUCTS; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

Ipecacuanha preg^irations ; Determination of 

ipecacuanhic acid in . R.Heuerre, J, Pharm. 

Chim., 1920, 21. 425-433, 

Ah aqueous extract of the sample is filtered and 
saturated with ammonium sulphate; the precipi- ; 
tate formed is ooBeeted^ washra witlf ammonium j 


i'll I 

! sulphate solution, and, while still wet, dissolved in 
I 90% alcohol. The alcoholic solution is evaporated 
! and the residue dissolved in water; the weight of 
total solids of this solution gives the amount of 
ipecacuanhic acid after allowance has been made 
for the small quantity of ammonium sulphate still 
present. The acid is insoluble in ethyl acetate, 
chloroform, amyl alcohol, and acetone, but soluble 
in water and in alcohol. It has a distinct cupric- 
reducing power, and is precipitated by many 
saturated salt solutions. Powacred ipecacuanha 
contains 3 — 4% of the acid. — W. P. S. 

Croton resin. R. Boehm. Arch. Exp. Path 
Pharm., 1915, 79, 138-154. 

The optical activity of croton oil is due to a resin 
which is dissolved in it. On removing the rosin 
from the oil by extraction with methyl alcohol, the 
oil becomes inactive. The optical rotation of croton 
oil may therefore serve as an indication of its resin 
content. The extraction, purification, properties, 
and pharmacological character of the resin are 
described. {Cf. J.C.8., July.)— 8. 8. Z. 

Sulphurised derivatives of proteins having thera- 
peutic value; Production of . A. Pellizza 

Sealed note 1446, 22.1.14. Bull. Soc. Ind. Mul- 
house, 1919, 85, 295 — 296. Report by C. Meinin- 
gcr, ibid, 296 — 297. 

ScLPHURisEi) derivatives of proteins having 
therapeutic value may bo produced by condensing 
egg albumin, castdn, etc., in the cold with carbon 
bisulphide in the presence of sodium carbonate. 
The products are precipitated by dilute acids, and 
are purified by re-solution in alkalis and ro-precipi- 
tation by acids. The sulphur content of egg albu- 
min w:is hv this method increased from 1*41 ; to 
3*68 -3' 75%, the respective proportions of assimila- 
ble sulphur being 27 7 V and 62%. — A. J. H. 

Local anmthetics ' lie.lationship between chemical 

const if ution and physiological action in . I. 

Homolognes f)f procaine (novocaine), 0. Kamm, 
J. Amer. Chem. Soc., 1920, 42, KXlO-Km. 

The structure of p-diethylaniinoiiropyl p-ainino- 
benzoate, m.p. 09° V, (hydna hloride, m.p. 16*1° C.), 
hears considerable similarity to that of cocaine. 
Correspondingly, in physiological action it is inter- 
mediate hetween coi'aine and procaine, being 
slightly more toxic than the latti'r, but more cltcc- 
tive for the production of surface antesthesiu. 
p-Diethvlaminopropyl m-aminobenzoate is an oil 
(hydrochloride, m.p. 151° 0.). {Cf. J.C.8., July.) 

— J. K. 

Dimethyhtminimntipyrine {pyramidoiu ) ; Aunlytind 

characters of . J. A. Sanchez. Anal, So( . 

Qiuin. Argentina, 1918, 6, 422 — 428, 513—521. 

The methods given iuclinle: the colorimetric deh r- 
mination of pyramidono by iodic acid; detection of 
pyramidono in presence of largo quantities of nnti- 
pyrine by silver nitrate; gravimetric separation of 
antipyrino and pyramidono with formaldehyde ; de- 
tection of a small nuantity of antipyrino In pyra- 
rnidone by means of nitrou.s fumes; and the alkali- 
metric determination of pyramidono. {Cf. J.C.S., 
July.)-\V. R. 8. 

Class for the manufacture of ampullct; Selec.tiun of 

. G. E. Ewe. J. Franklin Inst., 1920, 189, 

6 19 era. 

Glass tubing inlendwl for the manufacture of 
ariipuihe for sUTilised pharmaceutical preparations 
must not yi(dd alkali or produce spicules of glass in 
the process. A 1 % solution of morphine sulphate 
or a 0 2%, solution of strychnine sulphate in normal 
saline solution, must not become turbid or opalescent 
when sterilised in the ampulla previously washed 
with dilute hydrochloric acid ana water. No glass 
spicules must be formed when a 0'6% sodium 
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chloride solution is sterilised in the vessel. Tests 
for alkalinity and results obtained with typical 
samples of glass tubing are given. — C. A. M* 

Oxalic acid and oxalates; Action of heat on . 

G. Calcagni. Gazz. Chim. Ital., 1920, 50, i., 
245—251. 

Hydrated oxalic acid melts at 98° C. and yields 
carbon monoxide and dioxide in unequal volumes at 
110° — 120° C. The anhydrous compound, obtained by 
protract^ storage of the hydrated acid in a vacuum 
over sulphuric acid, begins to turn pasty and to de- 
compose at 135° C., complete fusion and vigorous 
decomposition and distillation occurring at 160°. 
Among the products of tho thermal decomposition 
of ammonium oxalate are carbon monoxide and 
dioxide, ammonium carbonate, and apparently oxa- 
minic acid. Sodium (or potassium) hydrogen 
oxalate yields more carbon monoxide than corre- 
sponds with tho equations; 2 NaHCa 04 =Na 3 C ,04 4' 
COa+CO+HaO and NaaCaOa-NaaCOj+CX), while 
formic acid is also formed and the residue contains 
carbon. Normal potassium oxalate yields at first 
water and carbon monoxide and dioxide, possibly 
owing to contamination with the acid salt; later 
only carbon monoxide is evolved, leaving tho 
carbonate and carbon. Calcium oxalate gives carbon 
monoxide as solo gaseous product, while the residue 
contains calcium carbonate and carbon and, as it 
reduces silver nitrate solution, probably the formate 
as well. Barium and strontium oxalates behave 
similarly to tho (;alcium salt, whilst magnesium 
oxalate decomposes directly into carbon monoxide 
and dioxide and magnesia. — T. H. P. 

Acids; Identification of [organic'] . V . p-Halo- 

gen phenacyl esters. W, L. Judefind an<l K. K. 
Reid. J. Arne. Chem. Soc., 1920, 42, 1043—1055. 

A NUMBER of the phenacyl esters proviouslydeserilied 
(J., 1919, 199 a) are oils, or solid.^ of low mclting- 
jmint. The p-bromoacetophenone previously us^ 
has therefore been leplaced by its p-chloro-, bromo-, 
and iodo-derivatives, with the result that the esters 
obtained arc found to have a range of melting- 
j)oint/8 very convenient for their identification. The 
estx?rs of inalciv , racemic, tartaric, and asparaginic 
acids decomposed without melting, whilst esters 
could not Im’i obtained from gallic, linolic, oleic, I 
oxalic, monochloroacetic, trichloroacetic, and formic 
acids. A liquid ester was obtained from a-hydroxy- 
hutyric acid. {Cf, J.C.S., July.) — J, K. 

Formal d eh gd e ; Preparation of . M. D, Thomas. 

J. Amcr.' Chcin. Soc., 1920, 42, 867-882. 

FouMALDEnYDE is prepared with an absolute yield 
of 95% and a process yield of 65'6% bv passing air 
at 125 — 150 1. per hr. through methyl alcohol and 
then over a coil of silver gauze heated to 400° C. 
The coil is only heated at the commencement of the 
process and afterwards is kept hot by the heat of 
the reaction. Tho yields with gold and copper ; 
spirals are rather le.ss (50‘5 and 40% respectively). ; 
With silver the best yield is obtained if tho gas 
contains 0 4 — 0'5 g. of oxygen per 1 g. of alcohol. 
The presence of T7% of .ncetone or 10% of water 
does not influence the vield appreciably. {Cf. 
J.C.S., July.)-J. F. S. 

Water; 'Detection of in alcohol and other \ 

organic solvents. F, Honle. Ber., 192), 53, 
719—722. 

A XYLENE solution of partially decomposed alum- | 
inium ethoxido is prepared by allowing aluminium i 
turnings (27 g.), absolute alcohol (276 g.) and I 
mercuric chloride (0‘2 g.) to react until the evolu- 
tion of hydrogen subsides and heating tho pro- 
duct on the water bath until it appears dry. Tho 
alcohol of crystallisation is then distilled from an 
oil baUi at 210°— 220° C., and the crude aluminium 
ethoxide is subsequently cautiously heated to about 


340° C. (thermometer immersed in the molten maas) ; 
after about 1 hr. the temperature falls to about 
330° C. and heating is then discontinued. The pro- 
duct, whilst still not, is dissolved in 4 1. of boil- 
ing xylene and tho solution is filtered through a 
dry paper; the clear, pale yellowish-brown filtrate 
can be preserved ind(4initcly if air and moisture 
are excluded. If a few droi>8 of the reagent 
added to a few c.c. ol the liquid under examina- 
tion, then, according to the quantity of water 
present, a voluminous, gelatinous precipitate of 
aluminum hydroxide is formed immediately or 
in the course of a few seconds. Tho percentage of 
water which can thus be detected in various solvents 
is as follows: ethyl alcohol, 0’05; methyl alcohol, 
0*1; ether, 0*005; erthyl acetat-e, 0*1: acetaldehyde, 
0*1 ; acetone, 1. The two substances last named also 
yield white turbidities due to the precipitation of 
aluminium ethoxide from the reagent, but these 
can be readily distinguished from aluminium 
hydroxide, since they immediately disappear on 
addition of a larger excess of reagent or of xylene. 
{Cf. J.C.S., July.)— H. W. 

Removing sidphur from organic compounds. 
Herzog. See IV. 

Bromine [in organic matter]. Wiinsche. See 
XXIII. 

Patents. 

Cymene; Manufacture of para . British and 

Foreign Chemical Producers, Ltd. From Rhein- 
ische Kampferfahrik Gos. E.P. 142,738, 6.10.19. 
The terpones of b.p. 175° C. obtained by the 
elimination of hydrogen chloride from the liquid 
additive compounds of pineno and hydrogen 
chloride, or the fractions of the same b.p. from 
Swedish and Polish turpentine oils, are chlorinated 
and then distilbnl with steam. p-Cymene, in yield 
approximating to 60% of that theoretically obtain- 
able, is thus produced and is purified by treatment 
with suitable oxidising agents, such as potas.sium 
permanganate, or oolvmerising agents, such as zinc 
chloride.-D. F. T‘. 

Organic svhsianres; Purification of by sub- 

limation. The Selden Co., and J. McC. Selden. 
F.P. 142,902, 3.2.19. 

3’nE constituents of a mixture of sublimable solid 
organic substances are separated by vaporising at 
least a part of tho mixture into a current of sub- 
stantially inert p.as and fractionally crystallising 
by cooling the vapour mixture progressively in a 
ciiambor comprising a series of compartments of 
gnidf'd temperatures. AnthracoTio may thus be 
separated from crude anthracene press cake and 
phthalic anhydride from naphthalene, while crude 
anthraquinone, naphthalene, benzov; acid, and 
salicylic acid mav bo separated from their common 
impurities. (Cf'. TT.S.P. 1,324,716—7 of 1919; J., 
1920, 100 a.)— D. F. T. 

Acids and acid anhydrides; Manufacture of organic 

. M. Moest and 10. Schirm, Assrs. to The 

Chemical Foundation, Inc. U.S.P. 1,337,253, 
20.4.20. Appl., 27.5.16. Renew.yi 26.6.19. 
Organic acids and acid anhydrides are prepared by 
tho action of oxides of nitrogen, intermediate in 
composition between nitric oxide and nitrogen pent- 
oxide, on salts of organic acids. — G. F, M. 

Ethyl srdphates; Process of mnJcing . H. R. 

Curme, Assr. to Union Carbide Go. U.S.P. 
1,339,947, 11.6.20. Appl., 7.7.19. 

Excess of ethylene is treated with sulphuric acid 
with formation of ethyl hydrogen sulphate and 
diethyl sulphate; the latter is entrained with the 
excess of ethylene and separated subsequently. 
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Mercury sludge from catalytic processes; Conver- 
sion of into metallic mercury. Konsortiura 

fiir Eloktrochemische Ind. G.P. 319,476, 14.5.18. 
The sludgo is stirred with acid liquids, to which 
small quantities of metals, such as zinc or iron, are 
added to liberate hydrogen. In certain cases, .such 
as the production of acetaldehyde from acetylene, I 
the formation of sludge may be avoided by adding | 
those metals during the process. — W. J. W. I 

Fhotochemicnl apparotus. U.S.P. 1,339,675. See 1. 
Marine algae. E.P. 123,325. See XVIII. j 

Carhohydratc in jdauts etc. E.P. 123,326. Sec '■ 
XVIII. 

i 

XXL-PHOTOGRAPHIC MATERIALS AND ! 

PROCESSES. 

Patents. i 

Photographic sensitising dyes of the isf}cyanin type; 

Process of making . L. E. Wise and E. Q. 

Adams. V.S.P. 1,A38, 316, 27.4,20. Appl., 10.2.19. , 
PiiOTOGUArHic sensitising dyes are prepare<l by the 
interaction of sodium methoxide in absolute metbyl 
alcoholic solution with mixtures of the quaternary 
halido addition prcnlucts of an a-mothylated quino- 
line derivative and of a 7-unsubstitutetl quinoline 
derivative. — G, F. 

Photo-sensitising-dyes effective for infra-red radia- 
tion; Process of making . E. Q. Adams and 

L. E. Wise. U.S.P. 1,3.38,349, 27.4.20. Appl., 
4.4.19. 

Infra-hed photographic sensitising dyes are pre- 
pared by the interaction of air and 8<xlium ineth- 
oxide in abfKdute methyl alcoholic solution with the 
quaternary halide a<l(lit.ion products of ay-<limethyl- 
ated quinoline derivatives,— G. F. M. 


XXn,-EXPL0SIVES ; MATCHES. 

Military explosives; Theoretical majimurn pressure 

developed by in their oirn volume. .1. E. 

Crnwshaw. J. Franklin In.st., 1920, 189, 607— 
625. 

A METHOD is described for calculating from experi- 
mental re.sults the mnxiniiiin pressure which an ex- 
plosive would exert if ex{)lod/‘d or dt'tonatfd within 
a space which it fills completely, and tabic.s are 
given showing the value.s ohiaine<l for 13 different 
explosives at varying demsitic.s.— 0. A. M. 

Picric acid; Pre paration of *. Influence of the 

degree of sulphonatmn on the yields of trinitro- 
Ithenol. M. M. Doll. Bull. Soc. Chim., 1920, 
27, 370-374. 

Other things being equal, the yield of trinitro- 
phonol incrcasc.s w illi the degree of sulphonatioii of 
the phenol. — W. G. 

PATENT.S, 

Explosives ; Mnnufarfurv of - - . G. A. Hodherg. 
E.P. 142,76^3, 30.12.19, Addition to 110,967 
U.S.P. I,a 3 . 5 , 785 ; J92(i, 4213 a). 

Pink-bark meal to Ixi used a.s an ingredient for ex- 
ploeive mixtures is ground to an extrenu^ fineness, 
so that it gives a weight when looselv fillwl of 24 11). 
per cub. ft.,, as ooinparcxi with 15 lb. per c.uh, ft 
obtained hitherto. — W. J. W. 

Explosive. J. A. Hardel. U.S.P. 1,337,451, 
20.4.20. Appl., 4.2.19. 

An explosive mixture contain# a liquid nitro-hydro- 
carbon derivative saturate^ with a solid nitro- 
hydrocarbon derivative. — Wfj. W. 


XXIII-ANALYSIS. 

Turhidimeier ; Photometric . W. G. Bowers 

and J. Moyer. J. Biol. Chera., 1920, 42, 191— 
198. 

An attempt to devise a more accurate inatniment 
for comparison of turbidities. The photometric oil 
spot is applied to the turbidimeter to balance iu- 
tonsities of illumination. — J. 0. D. 

Measuring and circulating gases soluble in water; 

Apparatus for . B. Neumann and H. 

Schneider. Z. angew. Chom., 1920, 33, 128. 
x\n apparatus for measuring and circulating small 
quantities of gases soluble in water comprisos two 
pipette-shaped glass vessels, terminating at their 
upper ends in T-pieces with two taps, ana provided 
with a single tap below, the two vos.sels being con- 
nected at both ends by tul)e8, and communicating 
with a levelling tube and a gas collector, the gas in 
the latter being controlled by a pressure vessel. A 
lateral branch from the top connecting tube leads 
to a gas-reacting ve.ssel or any desired apparatus. 
The gla.ss vessels are half filUxl with water, pre- 
viously satu raft'd with the gas, which acts as a 
seal for the gas during its passage, and by suitable 
manipulation of flie various taps, tlio gas may be 
introduct'il into cither vo.ssel and measured. (Of. 
J.C.S., July.)— W. J. W. 

Qualilativc analysis of cations of the third and 
fiturth (/roups. P. do Pauw, Chem, Weekhlad, 
1920, 17, 191—192. 

After treatment with hydrogen sulphide the acid 
filtrate i.s treated with sfuliiim sulphate solution, 
which precipit.ih’s barium, strontium, and. in part, 
calcium. I'iie filtrate contains iron, cobalt, nickel, 
manganese, (hrnmium, aluminium, zinc, calcium, 
niagn('siinn. SoliJ sodium carlonate and sodium 
hydroxide an* ;i<Mcd and, after boiling, sodium sul- 
phide. Tlie precipitate contains all the metals 
except alumininin. Diluti^ hydrochloric acid dis- 
solve's tile prec ipitate cxec'pt a rc'sidm' of nickel and 
cobalt sulphides. To this solution solid carbonate 
is added and then sodium hypochlorite. Zinc and 
chromiuni remain in solution as zincate and 
chromate re^pei tivc'Iy and may he separated by 
means of barium chloride, The residue consists of 
f(‘rrie hv<lroxide, hvd rates! manganc'so dioxide, cal- 
( iuin and maum-sium enrhonate.s. This is treatssl 
with 5 aeetic acid containing a little phospliali', 
which disvdive's eah ium and magne.sium as aes'tates. 
The resielue is dissolved in sfxliurn peroxide' and 
nitrie* acid and <*xa mined for iron and mangane.se 
in the usual way. — W. .S. M. 

(Jravimefric nnahi-vs; Tlteory of with sprrial 

reference to source.'i of enur. L. Mo.si-r. Z. anal, 
('hern., 1920, 59, 1—10. 

TirE autlior elisi ussrs the' various soure es of error in 
gravinu’tric analysis, classifii'<i as avoidaVile and un- 
avoidable -AV. P. S. 

Colorimetric estimations with solutions rontaining 
fieri roloured suhstanees. K. G. Falk and H M. 
Noy(*s. J. Biol, (’hern., 1920, 42, 109-1.30, 
Unless the standard and unknown solutions are 
very nearly alike in composition and concentration 
such methods are open to grave errors, --.T. C. I), 

Chromium and manganese ; Sejyiration of . Af. 

Jlersehkowitss’li. Z. anal. Chem., 1920, 59, 11 — 12. 
Chromh'M ami manganese, in solution, are oxidi.sed 
to chromate and permanganate ro.spectively, 
the solution is heated for some hours with the addi- 
tion of ammonium sulphate and an excess of am- 
monia. The manganese is precipitated complefmy 
and may bo collected and weired as Mn,(L, whilst 
the chromate remains in solution. — W, P. 8. 



Vo!. XXXIX.. No. 13.1 


Cl. xxm.— analysts. 


503 A 


Ferric hydroxide; Carrying down of calcium and 

magnesium hydroxides by precipitates of . 

* Toporcscu. Comptes rend., 1920, 170, 1251 — 1253. 
Feriiio hydroxide when precipitated tends to carry 
down with it both calcium and magnesium hy- j 
droxidcs if salts of these metals are present in the | 
solution, and this is not entirely preventtid by the 
presence of 2% of ammonium chloride. Any cal- ■ 
cium hydroxide thus carried down may be removed j 
either by washing tho precipitate with a 6% boiling ; 
solution of ammonium nitrato or by dissolving the I 
precipitate in acid and ro-precipitating. Neither 
of these processes is adequate for the complete re- j 
nioval of any magnesium hydroxide carried down. I 

— W. G. i 

^itrosoindole test. [Deffction of iiitrates.l J. ; 
Groonowege. ]\ted. GcuuH'sk. Lab. Weltevredcri, : 
1919, 177—193. I 

When certain organisms (e.g., cholera vibriones) ; 
are grown on peptone medium the latter gives the 1 
nitrosoindolo reaction (red coloration) when treated ; 
with a drop of miner.al .-icid, tho reaction btung 
obtained without tho addition of nitrite. This is 
due to the pix'sencc of nitrite formed by reduction 
of traces of nitrate present in the peptone. Tho 
reaction is not given if tho peptone medium is in- 
oculated previously or simultaneously with a de- 
nitrifying organism which reduces tho nitrate to ^ 
ammonia or nitrogen. Traces of nitrate may be | 
detected by adding the substance to be tested to a ! 
(iultnre of cholera vibriones etc., in peptone medium 
freed from nitrate as described, and then applying : 
tile nitrosoindolo tost. — W. P. S 

Gas analysis; Exact methods of . K. Ott. J. ^ 

Gasb(deucht , 1020, 63, 198—205, 213—220, 
252,207—271. 

A GAS-ANALYSIS apparatus is doscrila'd of the con- 
stant pressure type, with control tube, the gases 
being stored over mercury. Carbon monoxide and 
hydrogen arc estimated separately or together by 
burning in contact with platinum wire at .300° C., 
tho wire or wires being enclosed in a silica capillary 
tube, w hich is pref(!rahle to a p'atinurn tube, lieing 
nori-poruus and less exiiensive. Methane does not 
eombino with oxygen at 300° but commences to ; 
do so at 100° C., burning completely at bright rod I 
heat. Measured ciiiantities of tho pure pses were 
mixed together aiul check analyses carried out hy 
••..mpletely burning all the gas and measuring the 
oxygen us«h1 up and the carbon dioxide produced; 
by absorbing tho carbon monoxide first with ammo- 
niacal cuprous chloride followed hy fractional com- 
bustion of the methane and hydrogen; and hy frac- 
tional eomlmstion, first of the hydrogen and carbon 
monoxide together, follow'CKihy that of the methane. 
The apparatus and method of manipulation are de- 
scribed in detail, together with t!.e results of the : 
check analyses. The platinum \yiro must bo re- ; 
vivified or replaced from time to time. — ^W. P. j 

Bromine [in organic niafter']; Estimation of -. 

F. Wiinsche, Arch. Exp. Path. Pharin., 1919, 
84, 32<3- -339. 

The substance is heated wuth scxlinm peroxide in a 
nickel basin first on the water hath, then over a free 
flame, and eventually incinerate<l The ash is 
waslu'd out with distilled w'ater, tho solution fil- 
t<med, and the filtrate neutralised with eoneeiit raicnl 
sulphuric id and treated with potassium per- 
manganate and suliihuric acid. Tho frc'c bromine 
is blcnvn over by moans of a current of air into a 
vessel containing a known volume of fiiehsino and 
sulphurous acid, and estimated colcirimotrically by 
comparing the violet coloration whicli is producoil 
with a set of standards. 2 mg. of neuronal was esti- 
mated in 30 c.e. of blood with an error of 12%. 
Neuronal, adniine, andfbroraural were estimated in 
frog’s tissue by this method with an error of 
about 7%.~S. S. Z. 


See also pages (a) 477, Combustion gases f rom coal 
(Castek). 481, jSuip/iife cooking process (Baker). 
482, Lignin (Becker). 485. Nitrous add (Matignon 
and Giro) ; Arsenic acid (Fleury); Sulphites (Water- 
man); Nitrites (Hermans). 486, (iraphitic carbon 
(Sclvig and Ratliff). 490, liejractury materials 
(Tarrant). 492, Mercury (Bouton and Duschak); 
Tin (Baxter ancl Starkweather). 495, l*aint (Bing- 
ham and Green). 496, Tanning materials (Bal- 
dracco and Camilla); Tanning extracts (Schell); 
Tannin (Lee). 497, Gelatin (Bennett and Holmes). 
499, Milk (Van Slyke and Keeler); Moisture in foods 
(Stutterheim and ].ia/.ot). 5()<J, Ipicacuanha pre- 

parations (Heurre); Pyramidoncs (Sanchez). 501, 
Organic acn/.s(.Tudcfind and Reid) ; Water in organic 
solvents (Henl('). 


Patent List. 

The dales given in tliia list are, in the caee of Applica- 
tions for Patents, those of application, and in the caee of 
Complete Specifications ncceptcd, those of the Official 
Journals in which the acceptance is announced. Complete 
Specifications thus advertised as accepted are open to in- 
spection at the Patent Office immediately, and to oppoei- 
tion within two months of the date niveu. 

I.-GENERAL; PLANT; MACHINERY. 

Applications. 

Adams. Purifying liquids. 16,125, June 15. 

Allgcm. Gcs. f. Gheni. Tiid. Carrying out opera- 
tions at liigh temperature in an air-free space. 
17,056. June 23. (Gcr., 13.3.19.) 

Ayres. Process of refining liquids. 16,412. 
Juno 17. (U.S., 3.10.17.) 

Brownl(‘e and Ganahl, Heat treatment of 
li<iuid.s. 16,776. Juiu' 21. 

Elektro-Osrnosc A.-G. Leaching vegetable, 
animal, or mineral substances. 16,113. June 14. 
(Ger., 9.1.15.) 

Fddeiiheimer and Plowman. Catalysts and cata- 
lytic reactions, 16.917. June 22. 

Fulh'r-Leliigh Co, Pulveriser mills. 16,760. 
Juno 21. (U.S., 1.6.18.) 

Heisch. Apparatus for precipitating solids by 
action of gas on liquids. 16,529. .Tune 18. 

Howitt, Removal of liquids from pastes, wet 
]>r(‘cipitates, and crystalline magmas. 16,803, 
June 22. 

Hunt. Apparatus for maintaining finely- 
divided solids in suspension in liquids otc. 16,612. 
Juno 19. 

Tfilionfeld and others. 16,726. See XT. 

Krause. Evaporation of solutions and effecting 
chemical reactions. 16,320. June 16. (Gcr., 
29.1.17.) 

Metallbank n. Metallurgische Ges, Production of 
solid bodies in fine powder from "liquids, pulpy 
masses, etc. 16,172. Juno 15. (Ger., 16.4.18.) 

SkinningrovG Iron Co., and Smith. 16,701. 
See XI. 

Co.mtlete Specifications Accepted. 

20,169 (1918). Frey and Henz. Suppressing 
froth or scum wdicn boiling liqir'ds. (121,293.) 
June 23. 

5730 (1919). Gay. Absorjition, reaction, distilla- 
tion, rectification, and like columns. (144,374.) 
June 23. 

63.30 (1919). Chemical pAiuipment Co. Corrosive 
fluid valves. (124,445.) June 30. 

7052 (1919). Summers and Whittard. Rotary 
furnaces, retorts, etc. (144,815.) JiTne 30. 

9819 (1919). Smith, Furnace retorts. (126,614,) 
June 30. 

30T12 (1919). Watt. Treating filtration 
memorane. (144,961.) Juno 30. 

3664 (1920). Elmore. Centrifugal dryers. 

(144,979.) Juno 30. 
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II.— FUEL: GAS; MINERAL OILS AND 
WAXES; DESTRUCTIVE DISTILLATION; 
HEATING; LIGHTING. 

Applications. 

Auburtin and others. Coke-gas generator. 
17^0. June 23. (Fr., 28.6.19.) 

Bateman. Heating vortical retorts for gasifying | 
coal etc. 16,144. June 15. j 

Chadbourne and Remington. Production of i 
hydrocarbons from oil-bearing minerals. 16,088. 
June 14. 

Coe. Treatment of peat. 16,181. Juno 15. 
Farbenfabr. vorm. F. Bayer u. Co. 17,178 and 
17,198. See VII. 

Farbw, vorm. Meister, Lucius, u. Briining. 
Manufacture of methane. 16,757 and 16,905. j 
June 21 and 22. (Ger., 28.6. and 1.7.19.) 

Fischer. Distillation of coal. 17,174, Juno 24. 
(Ger 13.11.16.) 

Fyleman and Sprott. Purification of acetylene. 
16, 5i^. June 18. 

Robin. Treatment of fabrics for gas mantles. 
16,898. Juno 22. 

Complete Specifications Accepted. 

6445 (1919). Hood. Recovery of cyanogen from 
coal gas. (144,398.) June 23. 

9819 (1919). Smith. See I. 

13,606 (1919). Campbell. Process of making gas. 
(144,868.) June 30. 

21,478 (1919). Wells. Gas-producers. (144,520.) 
June 23. 

10,496 (1920), *Gri6Bn. Enrichment of producer- 
gas. (144,989.) Juno 30. 

III.— TAR AND TAR PRODUCTS. 
Applications. 

British Dyestuffs Corp., and others. 16,179 and 
17,037. See XX. 

Brock and others. 17,238. See XIIT. 

Irinvi. Distillation of tar etc. 17,817. June 25. 
(Ger., 25.11.18.) 

IV.-COLOURING MATTERS AND DYES, 

Applications, 

Act.-Ges, f. Anilinfabr. Manufacture of azo 
dyestuffs. 16,198—16,202. June 15. (Ger., 
4.6, 29.6, 28.7, 31.7.15, and 18.1.18.) 

Act.-Ges. f. Anilinfabr. Manufacture of 
sulphurised dyestuffs. 16,906 — 7. June 22. (Ger., 
21.1.14.) 

British Dyestuffs Corn., Perkin, and Clemo. 
Manufacture of benzaldehyde derivatives and tri- 
phenylmethane colouring matters. 17,038. 
June 23. 

.Tohmson (Badisebe Anilin u. Roda-Fabr.). Manu- 
facture of intermediate products and colouring 
matters, and their application in dyeing and 
printing. 16,299. June 16. 

Soc. Chim. des T'sines du Rhone. Dyestuffs of 
the indigo series. 16,523. June 18. ('Fr., 14.10.19.) 
Complete Specification Accepted. 

20,799 (1918). Hart. Production of water- 
soluble dyes. (144,i336.) June 23. 

V— FIBRES; TEXTILES: CELLULOSE; 
PAPE.R. 

Applications. 

Act.-Ges. f. Anilinfabr. Manufacture of cellulose 
esters. 16,908—9. June 22. (Ger., 11.7.14 and 

ao. 6 . 18 ,) 

IbkcliAclke Anilin u. Boda-Fabr. I’roduetion of 
molatioii 0 of oelIulcme> acet&tea. 16,861. Juno 22. 
(Got,, 9,3.14.) 

... acounna wool etc. i 


British Cellulose and Chemical Manufacturing 
Co. Celluloso-oster compositions. 17,435. June 26^ 
(U.S., 30.6.19.) * 

Burgess, Ledward and Co., and Harrison. 
Treatment of cellulose fibres or substances. 
16,649. June 21. 

Charbonneau. Treatment of flax etc. 17,091, 
June 23. (Fr., 20.2.18.) 

Folion u. Flitterfabr. A.-G. Obviating high 
inflammability of celluloid. 16,458. June 17. 
(Ger., 13.9.17.) 

Glanzfiidon A.-G. Preparing durable cupric- 
ammonia cellulose solutions for spinning artificial 
threads etc. 10,075. June 14. (Gor., 12.10.17.) 

Ilartridge and Newcombe. Manufacture of 
waterproof paper. 16,916. June 22. 

Kaye. Use of new materials in paper making. 
17,251 June 25. 

Robin. 16,898. See II. 

Simons (Sager), De-inking paper for re-pulping. 
16,437. Juno 17. 

Complete Specifications Accepted. 

8086 (1919). Dorr Co. See VII. 

31,192 (1919). Gillet et Fils. Treatment of 
vegetable fibres. (144,563.) June 23. 

1597 (1920). Bonwitt, Manufacture of dissolved 
or gelatinous cellulose esters. (138,078.) June 23. 

VI.— BLEACHING; DYEING; PRINTING; 
FINISHING. 

Applic.\tions. 

Bonnert. Preparation of dye-baths. 16,892. 

June 22. (Ger., 24.12.15.) 

Kitchen. Printing warps or yarns. 16,831. 

Juno 22. 

Johnson (B.A.S.F.). 16,299. See. IV. 

Mitchell. Waterproofing fabric. 16,783. June 21. 
Petty. Dyeing textiles. 16,607. Juno 19. 
Wioland. Dyeing and bleaching apparatus. 
16,409. June 17. (Fr., 7.7.19.) 

Vll.-ACIDS; ALKALIS; SALTS; NON- 
METALLIC ELEMENTS. 

Applications. 

Audianno. Apparatus for manufacture of sul- 
phuric anhydride. 16,731. Juno 21. 

Badische Anilin u. Soda-Fabr. Manufacture of 
nitrogen-hydrogen mixtures for synthetic pro- 
duction of ammonia. 16,209. June 15. (Gor., 
2.7.15.) 

Badische Anilin u. Soda-Fabr. Production of 
oxides of nitrogen from ammonia by catalytic 
oxidation. 16,210. Juno 15. (Ger., 1.4.16.) 
Badische Anilin u. Soda-Fabr. 16,086. See XVI. 
Bergvo. Manufacture of alkaline reducing 
agents. 16,936. June 22. 

Codrington. 16,146. See X. 

Crossley. Mica, mica compounds, etc. 17,066. 
June 2.3. 

Farbenfabr. vorm. F. Bayer u, Co. Purifying 
gases containing hydrogen sulphide and obtaining 
sulphur. 17,178 and 17,198. June 24. (Ger., 
21 5.17 and 3.7.18.) 

Levinson and Martin. Utilising waste Imio 
sludge. 16,534. June 18, 

Mauclaire and Nouvolle. Apparatus for pro- 
ducing hydrogen. 16,578. June 18. 

Metallbank u. Metallurg. Ges. Treating sal 
ammoniac skiramings. 16,392. Juno 17. (Gor., 
28.2.18.) 

Naef. 16,686. See X. . . 

Rohm. Production of solid non-hygroscopJC iron 

salts. 17,437 and 17,463. June 26. (Gor., 
27.12.18 and 11.4.19.) 

Soc. Electro MetaUurgiqjfe FV»jipai«e. Propara- 
it on of ala mine to of lime wr manafMctare of pare 
alumma, 17,063. June 28. (Fr., T.$.16.) 
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COHPLBTE SpEOIPIOATIONB ACCEPTED. 

3621 (1919). British Oxygen Co., Bray, and 
Balfour. Manufacture of hydrogen. • (144,751.) 

J une 30. „ , « t r 

6445 (1919). Hood. See II. , . , , 

7131 (1919). Jackson (Sperry). Producing load 
salts. (144,819.) June 30 i 

8086 (1919. Dorr Co. Manufacture of caustic j 
soda, particularly from pulp digestion residues. : 
(131,272.) June 30. 

11 654 (1919). Borgve. Decomposition of alkali | 
aluminosilicates. (127,5GCJ Juno 23. j 

13 660 (1919). Clark. Removal of arsenic from i 
sulpfiuric acid. (144,869.) Juno 30. ' 

24,040 (1919). Clayton. Apparatus for 

oxygen compounds of sulphur. (141,661.) 

VIIT.— GLASS; CERAMICS. 


Metallind. Schiele u. Bruchsaler. Welding 
aluminium to iron, 16,107. June 14. (Ger., 
27.6.18.) 

Minerals Separation, Ltd. (Wilkinson). Ore 
concentration. 17,092. June 2li 
Naof. Manufacture of nickel and nickel salts. 
16,586. Juno 19. 

Naef. Manufacture of copper. 16,587. June 19. 
Schol. Obtaining porous slag in dry state, 
16^7. Juno 14. (Ger., 15.9.13.) 

Thai. Apparatus for producing steel. 16,020 — 1. 
June 14. (Fr., 25.11.15, 20.2.18.) 

Complete Specifications Accepted. 

4G()8 (1917). Stahlworko Liiidcnberg A.-G. Steel 


making ! 

June 30. ! alloy. (144,326.) June 23. 

I 16,270 (1919). Gush. Furnace for hardening 
1 high-speed steel etc. (144,486.) June 23. 


Applications. 

Adair. Drying china clay. 16,017. June 14. 

Corning Glass Works. Glass compositions. 
16,452. June 17. (U.S 26.2.17J ^ ^ ^ 

Giddens, Hoxby, Rudd, and R. G. H. Furnace 
Co. Glass furnaces. 16,303. June 16. 

Gimingham. Glass manufacture. 16,436. 

Porzeilanfabr. Kahla Sweigniedcrlassung 
Freiberg. Cement for joining porcelain bodies after 
burning. 16,047. Juno 14. (Ger., 6.10.17.) 

Schiff. Manufacture of dental cements. 16,196 
and 16,297. June 15 and 16. 

Truel. Glass-melting tanks or furnaces. 16,191. 
June 15. 

Complete Specifications Acceptf.d. 

21,443 (1918). Shaw, Shaw, and Shaw. Furnace 
for molting glass etc. (144,744.) Juno 30. 

5441 (1919). Denis. Manufacture of porous 
refractory material. (144, .359.) June 23. 

IX. -BUILDING MATERIALS. 

Applications. 

Larson. Manufacture of porous mortar products. 
17,312. June 25. (Norw .y, 3.7.19.) 

Schiff. 16,106 and 16,297. See Vlll. 

Schol. 16,067. See X. 

Complete Specification Accepted. 

2775 (1919). Thompson (Arentox Co.). Pro- 
tecting and fireproofing wood etc. (144,342.) 
June 23. 

X.~ METALS ; METALLURGY, INCLUDING 
ELECTRO-METALLURGY. 

Aimm.ications. 

Aoyagi. Electrometallurgical manufacture of 
ductile bodies of high-fusing metals etc. 16,389, 
Juno 17. 

Bayer. Transforming mineral stiiff.s. 16,610. 
June 19. 

Bingham. Manufacture of rustless steel. 16,013. 
Juno 14. 

Bowen. Furnaces for melting metals etc. 16,242. 
Juno 16. 

Caink, and Radiant Products, Ltd. Anreahng 
etc. metals. 16,881. June 22. 

Codrington. Manufacture of lead and lead 
compounds. 16,146. Juno 15. 

Gillespie. :Manufacture of finely-divided metals 
and alloys. 16^742. Juno 21. 

Jones. Coating metal. 16,325. June 16. 

Krupp. Production of low-carbon ferrochromium, 
17,388, 17,392—3. June 26. (Ger., 27.7.16, 3.10.16, 
11.1.18.) 

McKenna. Treating forrotitanium to eliminate 
impurities. 16,^9. June 18. (U.8., 11.8.16.) 


j XI.— ELECTRO-CHEMISTRY. 

j Application.^. 

I Allgem. Ges. f. Chem. Ind. Heating device in 
; electric resistance furnaces. 17,055. June 23. 

; (Ger., 13.3.19.) 

I Aoyagi. 16,389. See X. 

Forshee. Electrode.s. 16,576. June 18. (U.8., 
18.3.20.) 

I Lilionfeld, and Motallbank u. Metallurg. Ges. 
i Electrical gas purification. 16,726. June 21. 

: (Ger., 8.8.18.) 

i Pechkrantz. Electrolyscrs. 17,348. June 25. 

: (Switz., 27.6.19.) 

i Skinningrove Iron Co., and Smith. Electro- 
1 static plant for depositing dust etc. from gases. 

! 16,701. June 21. 

I Complete Specifications Accepted. 

i 6654 (1919). Morgan Crucible Co., and Speirs. 
Electrically-heated furnaces, (144.802.) June 30. 

10,357 (i919). Campbell and otliors. Control of 
power absorbed in an electric furnace. (144,438.) 
Juno 23. 

17,902 (1919). British Thomson-Houston Co., 
and Hastings. Electric arc furnaces. (144,503.) 
June 23. 

XII.— FATS; OILS; WAXES. 

I Applications. 

j Ayres. Recovering* neutral oils from their 
I “ foots ” or soap stoc^. 16,411. June 17. (U.S., 
i 21.5.17.) 

I Do Bruyn, Ltd., and Rovis. Treatment of edible 
; oils etc. 16,711. Juno 21. 

Dunham. Emulsifiable oil material in dry form. 

; 16,893. June 22. • 

Dunham. Casein-oil product. 16,894. June 22. 

, Durden. Apparatus for extracting oil from nuts, 

I seeds, etc. 17,206. June 24, 

I Elektro-Osmose A.-G. Decolorising liquids con- 
! tainiiig glycerin. 16,111. Juno 14. (Ger., 1.4.19.) 

' Fujiiimra and others. Apparatus for hardening 
I fatty oils. 16,090. June 11. (Japan, 12.1.20.) 

Johnston. 17,231. See XIX. 

I Persapol Ges. Manufacture of soaps. 16,786. 
j Juno 21. (Ger., 10.10.16.) 

Reinfurtli. Manufacture of detergents. 

! 17,475—6. June 26. (Ger., 31.7.16, 5.3.18.) 

I Rhodes. Soap. 16,289. June 16. 
j Warburton. Refining oils. 16,567. Juno 18. 

Complete Specifications Accepted. 

15,419 and 15,422 (1919). Blair, Campbell, and 
McLean, Blair, and Ferguson. Apparatus for 
hydrogenating oils and fats. (144,478—9.) June 23* 
1841 and 1975 (1920). Verein. Chem. Werke. 
See XVIII. 
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XIlI.-PAlNTSj PIGMENTS; VARNISHES; 

RESINS. 

Applications, 

Brock, Redman, and Weith. Manufacture of 
phenolic condensation products. 17,238. June 24. 
(U.S., 6.6.18.) 

Ivinson and Roberts. Paint etc. impervious to 
oils, spirits, etc. 16,708. June 21. 

Walpole. Production of resin from solvent 
naphtha. 16,280. Juno 16. (Ger., 1.2,16.) 

Complete Specieication Accepted. 

13,018 (1919). Grant. Drying-oil, giving a flat 
surface paint. (114,862.) June 30. 


XIX.— FOODS; WATER PURIFICATION; 
SANITATION. 

* Applications. 

Adams. 16,125. See I. 

Board, Mcnzies, and M.B. Laboratories. Disin- 
fectants and antiseptics. 16,799. June 22. 

De Bruyn, Ltd., and Revis. 16,711. See XII. 
Dunham. 16 893-4. A’ee XII. 

Dunham. Dry shortening material. 16,895. 
June 22, 

Johnston. Manufacture of butter fats, 17,231 
Juno 24. (U.S., 26.6.19.) 

Morroll-Soiile Co. Production of food products, 
16,570. June 18. (U.S., 2.10.19.) 


XIV. — INDIA-RUBBER; GUTTA-PERCHA. 

Application. 

Pratt. Vulcanised articles and process for pro- 
ducing same. 17,366. June 25. 

XV. — LEATHER; BONE; HORN; GLUE. 

Applications. 

Bevis, Treatment of leather. 16.305. June 16. 
Bloxam (Gerb- u. Farbstotfwerke Renner u. Co.). 
JIanufacture of tanning agents, 17,203 and 17,340. 
June 24 and 25. 

Fairweather (Luftfahrzeugbau Schiitte-Lanz). 
Producing glue from blood. 17,308. June 25, 
Gerb- u. Farbstoflwerke Renner u. Co. Manu- 
facture of tanning agents. 17,293 — 5, 17,341 — 3, 
17,461. Juno 25 and 26. (Ger., 10, 16, nnd 28.2.14, 
7.7.15, 12 and 21.11.18. 31,7.19.) 

McQuitty. ISIanufru ture of sheets of edible 
gelatin. 16,743. Juno 21. (T^S., 20,6.19.) 

Strain. Manufacture of sheet gelatin. 16,686. 
June 21. 

XVI.— vSOILS : FERTILISERS. 
Applications. 

Badische ,\nilin u. Soda-Fabr. Manufacture of 
fertilisers. 16,084 — 5. June 14. (Ger., 20.7.16 and 
26.3.17.) 

Badische Anilin u. Sodn-Fnbr. Transforming 
ammonia into a salt for use as a fortiliser, 16,086. 
Juno 14. (Ger.. 23.3.18.) 

Bean. Soil sterilising. 16,998. June 23. 
Holmes. Preparation of peat etc. for application 
as fertiliser. 16,301. Juno 14. 

XVII.-ST;G.\RS; STVRCHES; GU.MS. 
.Applications. 

Lowe and Patter.son. Manufacture of sugar. 
16.322. June 10. 

Miller. Filtration of sugar c.ane juices etc. 
16,810. Jurv?22. 

CoMPi.ETE Specifications Accepted. 

1811 and 1975 (1920). Verein. Chein. Werke. 
See XVIII. 


XX.— ORGANIC PRODUCTS; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

Applications. 

Aktie. North Western Cyanamide Co., and Lie. 
Producing urea from cyanamide. 16,309. June 16. 

Badische Anilin u. Soda-Fabr. Manufacture of 
urea. 16,211. June 15. (Ger., 9.8.16.) 

Blom. Manufacture of nitrophenol ethyl ethers. 
16,187. Juno 15. 

British Dyestuffs Corp., Green, and Herbert. 
Manufacture of chlorinated dervativc.s of toluene 
16,179. June 15. 

British Dyestuffs Corp., Green, a.nd Clibbens. 
Manufacture of chlorinated derivatives of toluene. 
17,037. Juno 23. 

Farbenfabr. vorm. F. Bayer u, Co. Manufacture 
of ryanamide derivatives of a-balogcnat(>d acids. 
17.177. June 24, ((Jer., 22.11.15.) 

Pratt. Sulphur-torpeno compounds. 17,367. 
June 25. 

Schmidt. Manufactiir(^ of protoca technic aldc- 
hvde and acid from piperonal. 16,376. June 17. 
(Ger., 15.9.13.) 

Smith. Treatment of organic compounds. 16,729. 
Jum‘21. 

Wohl. Manufacture of phthalic anhvdride. 
16.298. Jun(‘ 16. (Ger., 28.6.16.) 

Complete Specifications Accepted. 

4017 (1919). Soc. des Acierics et Forges de 
Firniiny. Catalyst for making acetaldehyde from 
acetylene, (124,194.) June 30. 

0639 (1919). Blom. Manufacture of asymmetric 
ureas. (125,584.) June 30. 

6780 (1019). Joh and (iuinot. Preparation of 
arsine derivatives. (144,806.) Juno 30. 

17,118(1919). Baumann and Grossfold. Recovery 
of locithin from animal and vegetable substances. 
(144,895.) Juno 30. 

17,633 (1919). Marsh. Elimination of carboxyl 
groups. (144,897.) Juno 30. 


XXI.-PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 


XVIII.— FERMENTATION INDUSTRIES. 

Ai’PLICATIONS. 

Aktie, Dnnsk Gaf'rings-In<lustri<‘. Production of 
air-yeast etc. 16.454. Jtinn 17. (Denmark, 5.7.19.) 

Deiitsch Koloniale Gerb- u. Farbstoff Ges., and 
Rdmer, Fermentationprocess. 16,395. June 17. 

Soc. F. Huberty et Cie. Manufacture of milk 
vinegar. 17,445. Juno 26. (Fr., 3.10,13.) 

Wohl, Production of pure pressed yeast. 17,079, 
June 23. 

Complete Specifications Accepted. 

18^41 and 1945 (1920). Verein. Chem. Werke. 
Manufacture of glycerol from sugar, (138,099 and 
^38,32®.) June 23. 


Applications. 

B.assani. Photoebromographic i)ror 

June 21. (Fr 21.G.19.) ; esperinllv enrbon 

Soldi. Colouring pigmey (Austria 31 1 lo 
prints. 17,068. Juno 23 

ANALYSIS 

XXIlIurg. 

i6,31l’^'rcATroN. 

(Er., 10.5.19.) 


Ar 


Soc. des Hauts-Fourne 1 
meters. 16,503. June . 

^ uation Accepted. 
Complete Specif: i. 

(1919). Fosterue' Pyrometers. 

(144,489.) Juno 28. f 
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L-fiENEBAL; PLANT ; MACHINERY. 

Patbnts. 

Acid-proof and oil-proof containers. T. W. Jones. 
E.P. 143,651, 6.3.19. 

The interior surface of the container is coated with 
Hk layer of fireproof cement of the kind known as 
“ hard finish plaster ” so as to give a surface 
having a fine and even porositv. When dry and 
«ot the surface is washed with petrol and then 
varnished with an alcoholic solution o^sh^ll^. 

Drying machinery. A. A. Short and W. G. 

Watkins. E.P. 143,707, 16.5.19. 

A HEATED gas passes through the central cylinder 
of a rotary dryer and then returns through a 
conduit which is provided with a valve, so that 
the whole of the gas may bo made to return in 
contact with the material or part in contact with 
the material and part through an extenor^acket. 

Drying machinery. A. A. Short and W. G. 

Watkins. E.P. 143,708, 16.6.19. 


The inner of a pair of co-axial cylinders is sup- i 
ported by tangential H-shaped stays, which are i 
4 ittached at one end to the outer cylinder and at | 
the other to a- collar which surrounds the inner 
-cylinder and allows slight peripheral movement, j 
The heating agent passes through the inner i 
-cylinder and/or around the outer cylinder, and the 
material to be dried passes through the space ‘ 
between the cylinders. — W. H. 0. 


Drying-kiln. C. A. Cutler. U.S.P. 1,341,884, 
1.6.20. Appl., 2«.8.18. 

In a drying-kiln constructed with a false ceiling 
and a number of supports above the floor, air 
openings are provided in the ceiling and false 
ceiling, air blasts in the spare between the floor 
and the supports above it, and an air exhaust duct 
opening near the bottom of the kiln. — B. M. V. 


Muffle furnace. W. 0. Am.^lor. U.S.P. 1,341,031, 
25.5.20, Appl., 3.4.16. 

In a single open-ended muffle furnace the gas is 
admitted above the muffle and, mixed with pre- 
lirated air, it burns in a series of transverse com- 
bustion chambers adjacent to the top of the 
muffle ; the products of combustion pass downwards 
uround the muffle to a recuperator below in which 
the air supply is preheated. — J. H. L. 


Furnace and [iron allayVlining therefor. J. P. 
Copland, Assr. to The Elyria Iron .and Steel Co. 
U.S.P. 1,.341,299, 25..':.20. Appl., 10.8.18. 

The furnace lining is of cast metal consisting of 
f'o 70—75, Cr 15—25%, the remainder being a 
metal of the iron group. — B. M. V. 

nieatl recuperator. C. L. Trinks, Assr. to Tate- 
Jones and Co., Inc. U.S.P, 1,342,073, 1.6.20, 
Appl., 28.8.19. 

The conduit for conveying the air to bo heated is 
made of metal, the low temperature end being of 
low, and the high-temperature end of high, heat- 
resisting quality. — B. M. V. 


'Heating furnace. C. L. 
Jones and Co., Inc. 
Appl., 28.8.19. 


W. Trinks, Assr. to Tace- 
U.8.P. 1,^2,074, 1.6.20. 


A FURNACE is constructed with thin refractory 
walls, roof, etc., enclosed in a metallic cosing, 
-having on its outer surface spacing; ribs adapted 
to direct the flow of air along the casing. A second 
net of walte and roof of heat-insulating material 


rest against the ribs and are enclosed in an outer 
metallic casing. — B. M. V. 

Filling material for gas-ahsorption towers. 

Kiinstler und Co. G.P. 319,658, 2,10.17. 

The filling material consists of strips of sheet 
metal, wider at one end than at the other, wound 
into spirals so that the narrower part is outside; 
the distance between two consecutive coils is 
smaller than the width of the outermost layer of 
metal. — A. R. P. 

Ovens for baking, drying, and other purposes. C. 
Bucci. E.P. 143,809, 2.1.20. 

Tunnel kilns. G. H. Benjamin, E.P. 143,652, 

6.3.19. 

See U.S.P. 1,295,965 of 1919; J., 1919, 347 a. 

Intermixing liquids, gases, and the like. 0. F. 
Bruman. E.P. 143,775, 10.9.19. 

See G.P. 304,042 of 1915; J., 1918, 453a. 

[^Electro-osmotic'] process of treating colloidal and 
finely sub-divided substances. B. Schwerin, 
Assr. to Ges. fiir Elektro-Osraose. U.S.P. 
1,. 326, 106, 23.12.19. Appl., 19.6.12. Renewed 

28.10.19. 

See E.P. 14,369 of 1912; J., 1913, 241. 


IK-FOEL; GAS; MINERAL OILS AND 
WAXES. 

Nitrogen in coal, coke and tar. Determination of 
. A. Parker. Gas J., 1920, 150, 624 — 625. 

The unreliability of the Kjoldahl method as applied 
to fuels is confirmed (c/. J., 1919, .‘199 a). A modified 
Dumas method is described which gave more satis- 
facfory results. Pure c.'irbon dioxide, washed by 
pas.sage through a solution of sodium carbonate, 
was passed through a strongly heated silica tube 
lin<Ml with asbc'stes paper and containing a 
platinum boat charged with 15 g. of potassium 
chlorate for subsequent genenition of oxygen; 3 g. 
of ignited copper oxide powder ; 10 g. of ignited 
copper oxide powder mixed with 1 g. of sample: 
30 g. of ignited copper oxide; and 15 cm. of 
reduced copper gauze spiral. In tlie case of tars 
the sample was placed between layers of copper 
oxide in a bo.at. When the combustion with copper 
oxide was ended, the chlorate, previously cool, was 
heated to develop a small quantity of oxygen, which 
completed the combustion of the sainnlo. The gases 
were collected in a nitrometer and the nitrogen 
me.asurcd after absorption of carbqji dioxide, 
oxygen, and carbon monoxide in the u.sual way. 

— H. J. H. 

Carbonisation of coni in vertical retorts with 
steatning. Fourth Report of Research Sub-Com- 
mitteo of Gas Investigation Committee of Inst. 
Gas Eng., June, 1920. Gas J., 1920, 150, 604 — 
631. 

Tests were made to study the effect of steaming 
the charge during carbonisation in a Glover-West 
vertical retort plant at Uddin|?aton Gas Works 
near Glasgow, using a Lanarkshire coal, a typical 
anah'sis of which w’as : — moisture 9’8%, volatile 
matter 32*7%, fixed carbon 60*5%, ash 7*0%. Five 
tests are reported with varying proixartions of 
steam and the detailed results are tabulated. 
Thermal balance sheets on a dry coal basis are also 
given. The results showed that there was a riM 
in the thermal efficiency of gas production (ratio 
of the heating power of the gas to this quantity 
plus the heat expended in its production) as th® 
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proportion of 8t«am was increoaod until a maxi- 
mum was reached at 32*7% added steam. More 
drastic steaming caused a decrease in efficiency. 
The composition of the gases produced showed that ’ 
a considerable quantity of methane as well ns 
water-gas was produced by steaming. The re.sult8 
are analysed in numerous tables showing how the 
heat was utilised in the process, also giving the 
weight balances of the carbon^ nitrogen, and 
sulphur and their distribution in the products. 
Analyses of tar, liquor, and benzol obtained by oil 
washing are also given. Two tests are reported in 
which much more extensive steaming was practised 
with a view to effecting complete gasification. 
This was practically achieved, the residue drawn 
containing 919% of ash, but the fuel consumption 
for heating the retort and for the production of 
the steam exceeded the heating power of the coal 
treated. Practical details of the tests are given 
in an appendix and also of the analytical methods 
employed (c/. Parker, onfe).— H. J. H. 

Gas production; Oxygen in . H. J. Hodsman i 

and J. W. Cobb, Inst. Gas Eng., June, 1920. , 
Gas J., 1920, ISO. 610-647. 

The carbonisation of coal and the gasification of 
the coke residue by a suitable air-steam blast are 
almost thermally neutral processes. Theoretically 
then the production of gaseous fuel should be 
attainable at very little cost of fuel. The consider- 
able exiK'nditure of heat in modern carbonisation 
practice is occasioned by the difficulty inherent in 
external heating at a high temperature. When 
internal heating is applied as in producer practice, 
dilution with atmospheric nitrogen involves certain 
heat losses and also difficulties in distribution and 
utilisation. The elimina tion of inert constituents 
as in the water-gas process is only achieved at the 
coat of further heat losses and an intermittent 
operation of the process. The maximurii thermal 
efficiency of carbonisation and gasification would 
be attainable in a process of internal heating by 
partial combustion of the fuel under the influence 
of a regulated mixture of oxygen and steam. The 
minimum heat losses corresponding, for processes 
of carbonisation and comph‘te gasification under 
conditions postulated, are estimated at 2’33 and 
5*09% respectively of the heating pow’er ot the coal 
treated. These heat losses correspond with a 
thermal efficiency of gas production exceeding 90%, 
even when the fuel tor steam raising is deducted. 
The quantities of oxygen retjuired are small rela- 
tive to the volumes of cas produced, and while 
financial conditions are at present prohibitive, the 
claims of Claude and Jefferies and Norton (f/. J., 
1919, 122t) indicate that in the near future the 
cost of oxygen may no longer prove an obstacle to 
its application to’ gas manufacture. Its applica- 
tion w'ould« apparenilv prcjinote economy both in 
manufacture and utilisation of gaseous fuel, 
especially for high temperature work.— H. J. H. 

Coal; Gasification of in rotary furnaces. E. 

Roser. Stahl u. Eisen, 1920, 40, 741—747. 

Many of the lighter hydrocarbons are destroyed in 
the high-temperature zone of a gas producer and 
in order to recover hiturninoux constituents, a 
rotary retort w'as eon.structed, similar U) a rotary 
cement kiln, in which a semi-foke was prmluced 
which could be subsesiuently ga.sified. The tube of 
the kiln was 24 ra, long and 2 5 m. diameter 
From 1 ton (metric) of raw coal the average yield 
of water-free tar was 10/, with 3 0"^ of crude light 
oils, and 450 cub. m. of ga.s containing C(h 6 3/(. 
unsaturated hydrocarbons 10 6, 0, 2 0, C<) 46, 
CH, 64'6, N, 11*9%, H, nil. The amount of semi- 
coke after deducting that rocjuired for heating the 
retort, was ft50 kg. The thermal efficiency of the 
process is given as about 90%, The coke can m 
briquetted very easily, only a small quantity of 
pitch being required. The total heating Taluo of 


the gas from 1 ton of gas coal by the new method ia 
nearly one-sixth less than that of the gas obtained 
from the same coal in ordinary gas producers, but 
there are obtained as by-products 30 kg. of light oils, 
30 kg. of motor oils, Ji5 kg. of pitch, and 20 kg. of 
heavy oils and paraffin. — A. G. 

[Gas] mains, services and meters; Internal corro^ 

sion of . J. G. Taplay. Report of Life of 

Gas-meters Joint Committee, Inst. Gas Eng., 
Juno, 1920. Gas J., 1920, 150, 683—587. 

The previous conclusions as to the nature of the 
corrosive processes (J., 1919, 524a) were confirmed 
by the results of the examination of 40 more 
samples of liquid and solid deposits taken from 
distribution systems. Oxides of iron found are 
corrosion products and do not originate from 
purifier boxes. Moisture is essential to all corro- 
sion processes, carbonyl formation excepting, and' 
hence a preliminary compression of the gas is 
recommended, with separation of liquid, followed 
by expansion to reduce moisture content below the 
dew point. Protective paints tried prevented 
corrosion, but w^^re not permanent in presence of 
benzene. Galvanising was ineffwdivo, but tinning 
w'ould bo satisfactory if commercially feasible. Iron 
coated with load, or “ Arnico ” metal (iron coaWd 
with an alloy of Pb 80:Sn 20%), or aluminium 
showed considerable resistance to the usual corro- 
sive agents. The desirability of careful purification 
of gas csiwcially from hydro<,yanic acid is empha- 
sised. The corrosive agents may be classified under 
six headings in order of destructive importance, 
viz., hydrocyanic acid; carbon bisulphide with 
ammonia; oxygen; carbon dioxide; sulphur 
dioxide; carbon monoxide, forming carlmnyls.^^ 

Gas; lielative efficiency in use of different grades of 

, Third Report of Research Sub-Committee 

of Gas Investigation (kimmitteo of Inst. Gas 
Eng., Juno, 1920. Gas J., 1920, 150, 592—603. 

Thk report deals with tests of the variation of 
efficiency with quality of gas when used in lli* 
normal upright incandescence mantle burner and 
in the ga.s fire. The qualities were varied by tie' 
separate addition of nitrogen, carbon dioxide, air, 
and water-gas to a high-grade coal gas, so that the 
influence of a single diluent on a combustible mix- 
ture of invariant composition could he deteniuuod. 

Lighting tf’sts.—An arbitrary minimum standard 
of satisfactory behaviour was defined by the dual 
requirement of a maximum eandio-power of 70 c.p. 
for the low-pressure upright manth' burner "Oh a 
thermal efficiencv of not h'ss than 30 c.p. pi'r UKH) 
B.Th.lJ. of gas burnt. With strs’ght coal gas the 
air requirement w'as so large that only by careful 
regulation of well designed applianci^s was a 
pos.sible to secure the aeration necessary to ati.am 
the best possible efficiency. As a result of the 
reduction of air nsiiiirement the addition ot a 
limited quantity of inert constituents has not the 
deleterious effect that might he anticipated 
When nitrogen alone was added to straight coal 
gas the fall in efficiency was negligible at com- 
parable rates of romhuslion until 2.)% was present 
and until J")/ of nitrogen was present the above 
standard was maintained. The addition ot 1 
„f carbon dnixirh^ sufficed to depress the > 

below the standard. The 

carbon dioxide wcr<! apparently additive J , ^ 

IS only for small percentages that an ^ 

as inerts can be assiirned. Each 1 % of 
depressed the illuminating power by 0 38— ^ _.l ■. 
whereas 1 % GO. caused a fall of 1 c.p. The dilution 

of coal gas with air up to efficiency 

on the illuminating power and thermal effmien y 

of the mantle. ancTeven up ^ 

was maintained. Thus in reckomi ^^ taken> 

•tituenta, for thU purpoae no aooourit need be 
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of oxygen and its atmospheric complement of 
nitrogen. In addition to flame temperature, size 
and shape of flame relative to the mantle are 
important. The effect of inerts at high dilution 
affects both factors and the benefits of large 
additions of water-gas due to a rise in flame tem- 
perature are nullified by the alteration to the shape 
of the flame. The proposed standard was, however, 
attained by all mixtures containing up to 50% : 
“ blue ” water-gas. c ! 

Gas fire tests.— Tho alteration, it any, of the i 
percentage of heat radiated (radiant efficiency) wlu'ii i 
gas mixtures, of (piality varied as above, were sup- 
plied to a gas fire fuel was exnnmied. The fire used 
though not of the most efficient type was chosen 
as being capable of regulation over the whole range 
of gas mixtur (‘3 from 600 to 140 ll.Th.U. per cub. ft. 
The radiant efficiency did not suffer by dilution of 
straight coal gas with air until the calorific value 
of the mixture fell below .‘150 B.ffh.U. per cub. ft. 
gross. No measurable effect was produced by the 
addition of nitrogen up to 20% (C.V. 5(K) B. Ih.U. 
gross. No measurable effect was produced by the 
300 li.Th.U. The actual fall in radiant efficiency, 
however, wuis only from 44 to 40%. At 400 B.'l h.lJ. 
the efficiency was still 42%, and any depression 
observed in these experiments was not greater than 
that resulting from the imperfect aeration of high- 
grade gas. Carbon dioxide as diluent exerted a 
greater effect than nitrogen, but need not be con- 
sidered separately unless more than 5% is present. 

“ Blue ” water-gas when added to coal gas actually 
raised the radiant efficiency slightly.— H. J. H. 

BHue-gases; Control of — in mixed firing. W. 
Ostvvald. Stahl u. JCisoii, 1920, 40, 546 54/. 

Tun main factors in the interpretation of flue-gas 
analyses arc the quantity of excess oxygen over 
that theoretically required and the composition of 
the fuel. “ Free ” oxygen may be high owing to 
incomplete combustion. If the ultimate analysis 
of the fuel is known, the above two factors, in con- 
juncticii with the determination of the carbon 
dioxide and excess oxygen, will suffice for control 
purposes; but if the composition of the fuel is not 
known, then a determination of the carbon mon- 
oxide content of the gas mi st be made. If the 
carbon dioxide content be “ a carbon mon- 
oxide “ b,” oxygen “ c,” and nitrogen “ d 
then the carbon in the flue-gases is a+b (in the 
-.Mseoiis state), the total oxygen is a-fb/2-l-c, 
whilst the excess oxygen is c-b/2. With defi- 
ciency of air the latter expression is negative, and 
the tw^o main factors arc calculated as <-Xce.sa 
air = 100 (c-b/2)-^(a+b), and percentage of half- 
burnt carbon -l(X)b ^(iH b). Four examplcB are 
given to show' tlio application of these formulro to 
mixed firing. — A. G. 

Fine-gas analyses; Graphical evaluation of ^ . 

H. Meyer. Stahl u. Eisen, 1920, 40, 605 — CIO. 

Thr author elaborates his arguments on the basis 
of simple carbon-hydrogen mixtures, and interprets 
the analysis by means of a Gibbs triangular 
diagram, plotting percentage oxygen, percenti^o 
carbon monoxide, and percentage carbon dioxide, 
excess or deficiency of air bein^ indicated. Three 
diagrams are given for solid, liquid, and ga^oiis 
fuels, the solid fuel beinj^ a coal containing C "5%, 
H 6%, and O 8%, tho liquid fuel benzol, and the 
gaseous fuel blast-furnace gas of tho composition 
CO, 5-1%, ('() 30 -"^ , H, 2-3%, CH, 1'2%, .and 
N, 60-3%. ( 67 . J., 492a.)-A. G. 

Acetylene; Volumetric estimation af . R. 

Willstatter and E. Mascdimann. Ber., 1920, 
53, 939— 9 il. 

Methods of estimating acetylene, based on 
reaction with silver nitrate and titration or the 
acid liberated, are unreliable, since it has proved 


impossible to find conditions under which 1 mol. of 
tho gas liberates 2 mols. of nitric acid, the amount 
of the latter actually set free varying from about 
0*5 mol. in alcoholic to about 1 mol. in aqueous 
solution. The following method gives reliable 
results: Acetylene, in gasi'oiis form or in solution, 
is agitated for a few rniniiti’s with llosvay’s re- 
agent (J.^ 1899, 1158), froshly prepared from 

copper nitrate, ammonia, and liydroxylamino 
hydrochloride, and tho preripitaied copper 
acetylide is collected on an asbestos filter and 
waished until the filtrate no longer deciolorises N/10 
permanganate, care being taken not to allow the 
! precipitate to become dry. The coiiper acetylide 
is washed from the filter with about 25 e.c. ol a solu- 
tion of 100 g. of ferric .sulphate and 200 g. of 
concentrated sulphuric acid per litre. The ferrous 
sulphate formed in accordance with the equation, 

C,Cu,-! Fc,(SO,), i-H,S 04 - 2 FeS 0 j- 2 CuS(), + C,H„ 

is estimated by titration with N j iO permanganate. 
The liberated acetylene docs not introduce any com- 
plications. — H. W. 

Acetylene; Quantitative estimation of in coal 

gas and air by means of Ilosvirifs reagent. H. 
Arnold, K. Mollney, and F. Zimniermann. Ber., 
1920, 53, 1034—1039. 

The gas is shaken in a separating funnel of about 
3 I. capacity with about 20 e.c. of the reagent (J., 
1899, 1158) 'at intervals during 1 hr. The precipi- 
tate is collected, thorouglily w’asbed with water 
containing hydroxylamine, and dissolved from the 
filter by a little concentrated nitric acid. The 
filtrate is /waporated to dryness and tho residue 
ignited and weighed as copp(*r oxide. Test analyses 
performed with mixtures of acetykoK* and air show 
tho method to be very accurate, and to be available 
even when not more than 0-04% CJl, is present. At 
such dilutions, however, it is necessary to add about 
5% of carbon dioxide to tho mixture, since other- 
wise the results are low in conscsiuence of atmo- 
spheric oxidation. The process can also bo used for 
the .estimation of acetylene in coal gas. from w’hich 
hydrogen sulphide, if present, must be removed, 
e.g., by dry copper sulphate-pumice. — H. W. 

Petroleum oils; Bapid determination of aromatic 

hydrocarbons in light . W. Hess. Z. angow. 

Ciiem., 1920, 33, 117—148. 

Sixty c.c. of tho mineral oil distillate and about 
2(K) c.c. of 95% sulpliiric acid arc placed in a 500 
c.c. flask having a wide, graduated neck, and^50 g. 
of a mixture of 70 %' nitMC acid, 1 pt., and 95% sul- 
phuric acid, 2 pts. by weight, are added, drop by 
drop, from a tappeil funnel which passes through a 
ground-in stopper. The latter also carries a small 
aide tube. During tho addition of the nitrating 
acid the contents of the flask are kept below lO'^ C. 
Tho flask is then filled up to tho zerfl mark with 
95% sulphuric acid, a plain stopper is inserted, the 
( ontents of the flask mixed and allowed to separate. 
The unattacked mineral oil separates and tho 
volume is noted; the nitrated aromatic hydrocar- 
bons remain dissolved in the acid mixture. If the 
sample contains more than .33% of aromatic hydro- 
carbons, more than 60 g. of nitrating acid will be 
required, but a largo excess should not bo used. 

— W. P. S. 

See also pages (a) 511, Bcnmne and toluene 
' (Dufton and Cobb). 515, Feriocyanide (Grube and 
' bulk). 518, Gas retorts. 521, Castor oil and 
petrol (Atkin.s); Fatty adds from, paraffin (Fischer 
! and Schneider, also Griin). ^ 

Patents. 

j Briquette-carbonising furnaces. C. H. Smith, 
E.P. 125,381, 3.4.19. Conv., 3.4.18. 

1 The briquettes are carbonised in sloping retorts 
arranged vertically in tiers, which are separated 
laterally by heating flues or chambers, the air 
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supply to which is preheated by means of a re- 
cuperator. This is constructed so as to provide 
alternately arranged series of air ducts and waste 
gas conduits. Means are provided for collecting 
the products of carbonisation.— A. G. 

Carbonisation and gasification plant or the like 
[and apparatus for synthetic manufacture of 
ammonia]. W. E. Davies. B.P. 143,602, 21.2.19. 
For the withdrawal of gas or vapour from a retort 
a withdrawal structure is provided consisting of 
two perforated walls, the space between which is 
subdivided by partitions into parallel flues, com- 
municating with an exhauster which withdraws the 
gas under suction relative to the pressure in the 
retort. A rapid fall in pressure is obtained, thus 
greatly favouring conservation of the products by 
rapid cooling and withdrawal. The structure may 
be placed centrally in the retort, and the outside 
wall of the structure may also form a wall of the 
retort. The invention may be applied to plant for 
the production of synthetic ammonia. — A. G. 

Coke oven. H. W. Buhler. U.S.P. (a) 1,341,257 I 
and (b) 1,341,258, 25.5.20. Appl., 24.1. and 23.2.17. ' 

(a) a series of vertical combustion flues are 
arranged alternately with a series of vertical air 
flues, each member of one series being connected 
with a member of the other serio-s, thereby forming 
a series of pairs of combustion and air flues. Con- 
nections are made between the upper ends of tho 
members of each pair, and a recuperator is located 
directly under the apparatus, connections being 
established between the air passages and the lower 
ends of tho air flues and between the heating 
passages and the lower ends of the combustion flues. 

(b) a central vertical burner tube, open at the top, 
is connected at the bottom with a source of com- 
bustible gas, an outer con('ontric burner h.aving 
its upper end projecting beyond tho inner tube, 
and being connected at the base with a source of 
practically inert diluent gas. — A. G. 

Gas; Means to generate from coal and for the 

like. J. n. Corthesy and S. T. S. Castelli, E.P. 
143,361, 12.4.19. 

In apparatus for generating gas from powdered 
coal by tho impingement of a Bunsen flame, and 
wherein a portion of the gas generated is used for 
feeding tho flame, a common controlling handle is 
provided whereby the supplies of gas and air to the 
name are adjusted simultaneously. If steam is 
used for the production of producer gas, branch 
passages connect the outle* pipe for the generated 
producer gas with the fuel inlet pipe at points 
between the fuel supply and the generating flame, 
the rich gas distilled from the falling coal du.st 
being led off separately, — ^A, G. 

Gas produce^rs. W. B. Chapman, As.sr. to Chapman 
Engineering Co. U.S.P. 1,3U,044, 25.5.20. 

Appl., 6.8.15. 

The grate of tho producer has a relatively large ash 
opening, through which tho ash is dischargoa by a 
rotating mechanism. The grate is con.structed of 
radiating overlapping plates with their over- 
lapping parts in contact with each other, and with 
recesses between tho overlapping parts U) provide 
orifices for the admission of air. A beam sweeps 
oyer the grate to remove the ash. — A. G, 

Oas producer. E. Dolensky. G.P. 310,174, 22.2.17. 
The lower portion of a gas prwlucer is divided 
into two chambers by means of partition walls, a 
revolving ^rate being provided in each chamber. 
This arrangement facilitates the removal of ash 
and clinker, and, further, obviates the necessity of 
adjusting the croiuHiectiofial area of tho producer to : 
meet the requirements ^|6r ash removal or of re> I 
taining a circular shapii to anable the grates to be 
revolted.— W. J. W. 


Coal gas; Purification of . [Bemovdl of sulphur 

compounds.] F. W. Berk and Oo., Ltd., and 
J. J. ^ood. E.P. 143,641, 28.2.19. 

The crude gas is brought into contact with a bed 
of high-grade bauxite or ignited magnesite between 
200° and 600° C., whereby the sulphur compounds 
are dissociated, producing hydrogen sulphide, 
I which can bo removed in tho usual way, — A. 6. * 

! Hydrocarbon oils; Apparatus for treating 

I U. H. Brownlee. U.S.P. 1,325,927, 23.12.19! 

I Appl., 28.1.18. 

I The apparatus comprises two vertical series of 
I drums arranged at opposite ends of a furnace, 
with inclined treating tubes connecting drums of 
opposite series, and means for introducing oil into 
ono of the drums and a gas into the lowermost of 
the treating tubes. 

Gasoline or light vapours; Art of and apparatus for 

cooling and condensing . A. A. Wehr 

U.S.P. 1,340,427, 18.5.20. Appl., 2.7.19. 

The vapour is coirmressed and part of it is sud- 
denly expanded. The low temperature thus pro- 
duced is made use of in condensing the remainder 
of tho vapour. — A. E. D. 

Distillation of oil; Apparatus for . S. D. 

Faust, Assr. to International Gasolene Process 
Corp. U.S.P. 1,340,532, 18.5.20. Appl., 10.3.19. 
Oil is conducted through a continuous coil built in 
two sections. Tho lower section contains an inner 
stoam-heating coil, and the upper section contains 
a coil through which superheated steam is passed 
to superheat tho oil and its distillates. — A. E. D, 

Oil-cracking apjxiraius. W. B. Poole, Assr. to 
Poole Oil Cracking and Refining Co, U.S.P 

I, 340,793, 18.5.20. Appl., 28.12.18. 

A RETORT is heated in the lowest of a si ries of 
superposed boating chambers. Oil enters the 
upper end of the retort by a pipe extending 
through the series of chambers, and the priMlucts 
escape from the still by a pipe which also extends 
through the series of heating chambers.- A. K. 1). 

Distillation [of liquid hqdrocarhons] ; Method of 

. E. K. Pershall. U.S.P. 1,341,437, 25.5.20. 

Appl., 20.2.18. 

A niguii) hydnxarhon is heated and is agitated by 
currents of live sU'aiii until coke is formed. — A. G. 

Lubricants ; Method of making , C. H. Bier- 

baurn. U.S.P. 1,340,316, 18.5.20. Appl., 6.10.14. 
Impure flweulated graphite is mixed with water 
free from defloceulating impurities. Hydrocarbon 
oil is added, the mixture is agitated, an^ separated 
impurities are removed. — A. E. I). 

Vulverulcnt fuel; Supplying to furnaces. 

J. E. Muhifeld. E.P. 143,817 , 24.2.19. Pul- 
verulent fuel; Feeding to furnaces. V. Z. 

Caracristi. E.P. 143,819, 24.2.19. Pulverulent 
fuel; Burner for supplying — “ to furnaces. 
Feeding fuel or other materials in pulverised 
form. V. Z. Caracristi and J. E. Muhifeld. E.P. 
143,818 and 143,820, 24.2.19. 

Coke ovens' Apparatus for the quenching and 
transporting of coke from — . U. W. Cnthbert- 
son and T. Greensmith. E.P. 143,965, 3.3.19. 
See U.S.P. 1,301,662, 1,303,779, and 1,301,663 of 
1919; J., 1919, 471 A, 545 a. 

Dye from petroleum. U.S.P. 1,323,263. See IV. 
Coke-oven gates. E.P. 136,833. See VII. 
Hydrogen. E.P. 142,882 and 143,064. See VII. 
Ferroiii aUoy. U.S.P. 1,841,992. See X. 
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IIB.-DESTBOCTIVE DISTILLATION; 
HEATING; LIGHTING. . 

Wood charcoal; Properties of . A. Pickles. 

Chem. News, 1920, 120, — 302. 

Pbolonged heating at 900° C. increases the absorp- i 
tive efficiency of cnarcoal, an increased absorption i 
of ammonia gas, for example, from 17 to 70 vols., | 
being observed after heating for 9 and 21 hrs. i 
respectively. Treatment of the product with dilute I 
hydrochloric acid removes sulphur and ash and 
tends to increase the efficiency. Cooling the hot ! 
charcoal in air is not advantageous. As a de- | 
coloriser, properly prepared wood charcoal (birch i 
charcoal) in fine powder is superior to animal char- | 
coal. The more complex the dissolved compound the ' 
more readily is it removed from solution by charcoal, j 
and, conversely, compounds simple in structure | 
are negatively adsorbed, i.e., the solvent is removed 
by the charcoal. Compounds negatively adsorbed 
are highly ionised, the metallic element is strongly 
electropositive and univalent, and the constituent 
ions have a high mobility. Negative lulsorption is 
particularly marked with the alkali halides, notably 
at temperatures above 40° C.— G. F. M. 

Efficiency of different yrades of gas. See 11a. 
Patents. 

Distilling carbonaceous material; Apparatus for 

W. P. Perry. U.S.P. 1,341,517 , 25.5.20. 

Appl., 23.7.18. 

Cariionaceous material is distilled within a vertical 
chamber, the inner walls of which are provided 
with abutments at different heights, whiirh, in con- 
junction with the walls of the chamber, form 
spaces for the collection of gas. Openings arc 
formed in the walls of the chamber above the grate 
for the insertion of pokers. Means are provided 
for removing accumulated gases from the gas- 
collcctirig spaces, and gas and steam may be intro- 
duced through openings below the grate. A verti- 
cal tube with outlets extending downwards is pro- | 
vided within the chamber for introducing gases ; 
generated in the material near the grate into the | 
material under treatmoiP ar. various lev<*ls. i 

-J. S. G. T. i 

Electrode for searchlights and method of making | 
the same. E. A. Sperry. U.S.P. 1,312,398, , 
1.6.20. Appl., 15.7.16. 

A CARBONACEOUS elcctrodo comprises a shell provided ! 
with an axial channel with an undulatory surface. ; 
The channel is filled with a core united to the i 
shell.— J. 8. G. T. . | 

I 

Merewnf-vapour lamp. M. J. rornu. U.S.P. ] 
1,343,037, 8.6.20. Appl., 5.1.18. j 

See E.P. 129,022 of 1917 ; J., 1919, 622 a. ' 


III -TAR AND TAD PRODUCTS. 

Benzene and toluene; High temperature reactions 

of . 8 . F. Dufton and J. W. Cobb. Inst. 

Gas Eng., June, 1920. Gas J., 1920, 150, 588— 
591. 

Benzene and toluene at varying partial pres.sures in 
atmospheres of niirogen, hydrogen, or methane 
were passed over a column of hot coke in a silica 
tul^ so as to approximate to conditions obtaining 
in the carbonisation of coal. The time of contact 
was 10—15 secs. The gases leaving the tube were 
cooled to condense liquid and solid products, while 
the gas was collected for analysis. The principal 
reaction of benaene was condensation to diphenyl, 
and it waa ^preciable at 500° 0. in an inert atmos- 
phere. At 760° it was more extensive, and further 


condensation to diphenyl benzene commenced. At 
920° free carbon was produced. The diphenyl con- 
densation waa shown to be reversible 

H,, thus accounting for the relative 
stability of benzene at 800° in an atmosphere of 
hydrogen or coal gas. In an inert atmosphere 
toluene exhibit<^d a molecular condensation at 550° 
giving stilbcno and an oil, possibly ditolyl. At 760° 
the reaction was more extensive and complex, 
naphthalene, diphenyl, and anthracene being 
identified in the product. These condensations 
were inhibited by the presence of an atmosphere of 
hydrogen which, however, caused decomposition of 
the toluene by the elimination of the side chain : — 
C.H.-fCH*. This reaction was 
shown to be reversible by experiments in an atmos- 
phere of methane. Xylene and cresol in hydrogen 
yicldc<l toluene and benzene, and thence the dccom- 
position products of these. — H, J. H. 

Najihthalene; Thermal analysis of the products of 

I nitration of Pascal. Bull S(x:. Chim., 

I 1920, 27, 388—108 

I A STUDY of the melting-point curves of the various 
! binary and ternary mixtures of nitronaphthalene, 

1.5- and 1.8-dinitronaphthalcncs, and 1.3. 5-, 1.3. 8-, 

1.2. 5- , and 1 .4.5-trinitronaphthalene8. The results 
are applied to the analysis of the industrial pro- 

' ducts of nitration of naphthalene. In products 
j containing a percentage of nitrogen corresponding 
to dinitronaphthalene, points of arrest in the cool- 
ing curve noted at 90° C. and 50° C. indicate the 
simultaneous presence of niiro- and trinitro- 
naphthalcnc. — W. G. 

8eo also pages (a) 507, Nitrogen in tar (Parker). 
526, Chlorobenzenes (Meunicr). 528, Nitration of 
nitrotoluene and xylene (Marqucyrol and others). 

Patents. 

Methyl derivatives of arylamino compounds: Pro- 

d iction of . A. Mailhe, E.P. 124,219, 

11.3.19. Conv., 21.4.17. 

Mono- and di-methylated arylamines are obtairied 
by pas.sing a mixture of the vapours of an arylaniine 
and methyl alcohol over a suitable catalyst, prefer- 
ably pTwi pita ted alumina, at 350° — 400° C., con- 
densing the product, and separating the methyl- 
ated bases from the condensed li(}uid. The catalyst 
may bo spread on trays arranged in a series of 
tubes built into a suitable furnace, and when ex- 
hausted it can bo regenerated by calcination in 
air. The mixture of mono- and di-methylaminea 
produced by this process may, if desired, be con- 
verted entirely into the dimethylated base by pass- 
ing the vapour, mixed with a further quantity of 
methyl alcohol, a second time over the catalyst. 
Examples are given of the preparation «f the mono- 
and di-mothyl derivatives of aniline, toluidinee, 
xylidines, and naphthylamincs. — G. F. M. 


IV.-COLOUfilNG MATTERS AND DYES. 

Photographic sensitisers. Barbier. See XXL 
' Patents. 

! Dyestuff [; Production of a from petroleuni\. 

H. A. Frasch. U.S.P. 1,323,263, 2.12.19. Appl., 

I 23,6.17. 

j Tub product obtained by treating petroleum or its 
distillates with inorganic acids, such a% sulphuric 
acid, e.(/., sludge or sludge coke, after suitable 
treatment to remove acid, is exposed to the action 
of a halogen in the presence of an oxidising agent, 
e.O-f to sodium hypochlorite solution or aqua regia. 
On neutralising, a precipitate (“ petracin B*’) ia 
formed, and is separated from the solution, whicdi 
contains a soluble product C* petracin A The 
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latter in acid solution is a direct yellow dye for 
wool and siik. Potracin B ” whon lioatoa with 
nitric acid and treated with alkali ^ijives a product 
which dyes cotton, wool, and silk orange to dark 
brown. — L. A. C. 

[Aso] dijf’.f cupahle. of hf'ituj dlar.otiacd. A. Sched- 
ler, Assr. to Soc. ol (’Ikmu. Ind. in Hasle. U.S.P. 
], 812,131, 1.().20. Appl., 27.12.19. 

A TETitA/o compound obtained by diazotising a 
3.8'-diainiiio-<!i;uylmethane is coupled in alkaline 
solution with two ntols. of 2-amino-5-hydroxy- 
naphthalene-7-sulj)bonic compounds wbicli contain 
a nirlher diazotisable amino group. — .1. II. 


V.-FIBRES: TEXTILES: CELLULOSE; 
PAPER. 

Wool anti regetahlc fibres; Analysis of viirfiires of 

. P. Krai.s and K. Biltz. Text.-Korsch., 

1920, 2, 21. Chem.-Zeit., 1920, 44. Bep., I(t4. 
Fiouk mixtures containing artificial silk cannot bo 
anuly.sed by treatment with caustic soda, since vis- 
cose silk loses 7'c iind cuprammonium silk 0% in 
weight. Th(! artificial silk can be dissolved by 
treating ()'2- O'o g. of the mixture twkx^ for \ hr. 
with 10 c.c. of a I ammoniacal coppi'r oxide 
solution (sp. gr. 0'92o), prepared by passing air 
for 2-3 days through copper turnings covered 
with ammonia solution (sp, gr, 0'90o). The un- 
<lis.solvod wool is tlu'u washed once with concen- 
trated ammonia solution, once with 10 f ammonia 
solution, three times w Hli water, treated for 1 hr. 
with 10 "o hydro<'hlori(’ .uid. washed with cold and 
then with hot water till neutral, dried at llO^ C., 
and weighed. Wool so treated lo.s*>.s about O' 12 by 
weight, — A. J, H. 

Bast fibres; New reaefion for diffe rent mf ion of the 

.struct ore of . Halier, Text.-Forscli., 1920, 

2, 22-21. Chern. Zentr,, 1920, 91, 11.. ()o2. 

Bast fibres after several hours’ imiuersion in an 
acidified 10 stannous ( bloride solution ar<' thor- 
oughly washed and treated with a 10 - gold chloride 
solution, whert'hy they laxome brown and then 
brownish-red. The coloration is confined to tlie 
separating .surfaces between the bast fibre cells. 
The reaction can bo applied to jute, hemp, llax, 
and typlia. The cuticle of cotton fibres also has 
an affinity for stannous cliloride.— A. J. II. 

Textile, fibies; Influence of atmospheric exjxfsure ^ 

on , A. J. Turner. J. Soc. Dvors and Col., 

1920, 36, m~]73. 

IjICHT has the greatest destruetive influence on 
aircraft fabric-^. Wave lengths > 8000 .A.C. have 
no action. Moi.sture has no influence except that 
it ai<ls fungoid and beet* rial action, which in cer- 
tain climates becomes important. Coars*^ yarn.H 
resi.st the action of light b^‘ttel■ than fine one.s. 
Fabrics waterproofed with ha.sie aluminium acetate 
witii.stood wa^aiheriiig U-tter than tlios4‘ proofe«l 
w'ith oil, cuprammomum solution, or bitumen. The 
wtrength of weathered cotton, linen, iute, and silk 
generally decreased with inire.asing humidity, A 
pigment varnish containing ce!!uk,se acetate, iron 
hydroxide, and lampblack wa-, iiio^t effective in re- 
ducing deterioration by weathering. - A . J. H. 

Wool ami cloth; Effect of atmospheric action on 
. K/Wagner. FiirlxT-Zcit., 1920, 31, .^)2 o8. 

8om* soft woollens that had been exposeil to atmo- 
spheric conditions, then re-dyed in a neutral salt 
bath, became, after drying, very stiff ami brittle, 
the original “ handle ” 1>eing coiiii3letely lost. The ! 
material appeared as though it had he«>n heavily : 
aixed or covered with a g&s^like substance; and | 


I in the dye-bath had a slippery J handle/^ Similar 
I effects were observed on steeping wool in caustic 
.soda 8oli|tion. By dyeing in an acid bath the 
“ handle ” of the material was satisfactory, but the 
portions exposed most to the sun dyed a darker 
tone. The colloidal nature of the wool on the 
liortions most strongly attacked in the dye-bath 
points to the breaking down of the proti'in mole- 
cule, the decomposition being increased by traces 
of alkali. The acid of the dye-batli prevents the 
solution of the attacked w'ool by its action as a 
coagulating agent. 'I'he acid-treated wool is little 
inferior to chromed wool in durability. — L. L. L. 

('cUidose; Constitution of , I. K. He.ss, 

Acctolysis of etluilce.llulose. K. Hess and W 
Witielshacli. Z. KlektriKdiem., 1920, 26, 282—251. 
It is suggested that the molecule of hydrocellulose, 
for which the name celliixoso is now suggested, 
consists of a dextrose or a cellobiose molecule in 
which the hydroxyl groiip.s are elherilied by dex- 
trose or cellobio.se re.sidue8. Of the various possibili- 
ties, the formula 

CH.(()X).CTI.(()X).OH.(()X).CJT.OH(OX).CH,OX, 

^ o ^ 

in which X represents the re.siduo 

C’H.(TI(()n).011(()H).Cn.CH(OH).ClLOH, 


is in close.st agreement with the jiroportioiis of 
cellohioso acetate (tj'2 g.) and [)entac<‘ty ldextro.se 
(12 g.) obtained from cellulose (U) g.) by 

a<-etolysi.s (compare Ost, .1., 1900, 000). The dextrins, 
which ar(' pre.sent in the form of acetates when tic 
maximum jirojiorlion of <a'llohi(iso acetate is not 
r«*aehed, are lookt'd on as mixed partial degrada- 
tion iirodiict.s of the cellulose molecule, resulting 
from till' removal fiy hydrolysis in a varioiy of ways 
of one or more doxlro.M’ or ei'llohios^’ residues. 
Kxperiiiient.s on the aeetolysis under mt.v mild 
(••mditions of et hykellulose iiiiit'orinly confirmed the 
deduction from the above lormiila that when 
degradation has proceeded sufficiently far, tlie 
rtlioxy mimler of the ethyldextrin ;ieetates jiro- 
dm-ed .should he h-ss (linn tliat of tlu' ethyldextiose ; 
this n'sult IS not ex|)lained liy llie older formula', 
'riie marked dilferi'iice between cellulose and its 
(lerivativi's, e.y., nitrate, ai't'tate, and the products 
obtained by the action of aeicl.s, alkalis, or zinc rr 
(opper aiiunonium compounds is accounted for by 
eonsidering such derivative.s to he derived from tin' 
ahov<> forniula, whilst cellulose consists of a numlx'r 
of s»ieh molecules, unit(‘d through residmd 
atfinitii's of liydroxyl groups. The disintegrating 
effect ol the agents named is due to their i'omj»eti- 
ti(Ui for these ri'.sidual valencies. It is also sug- 
gested that the physiial characteristie of celluloso 
as a lioHow tihre is reprodiUed in the arrange- 
ment of the eelluxose molet iilos in the celhiloso 
complex, and that this complex may he broken 
down by inei liaiiii al rne.in.s, e.tf., in the ease of 
eolluloso which has hf'cn Huhj<‘eted to proloiiged 
heating or grinding; the proiluct thus oltlained 
represents a stage of disinU’gralion ap|>ruaching 
the fes.s jirofound of those pnKiiieod (hemically. 
Similar considerations Tiiay apply to the inoleeiiles 
of liemiielluloses, proUdn, and (.noutcliouc {cf. 
J.C.S., Aug ). .1. K. 

Celluloses ; Puri ficat ion of . /If firm of alkaline 

earths on their incrustations and on hydro- and 
oxy-cellulusn. (h (i, ,Sehwall>e and K. Becker. 
.1. prukt, Chern., I!tl9, 100, 19- 47. 

Thk action of the liydroxides of calcium, strontium, 
anfl barium an<l of magnesium oxide on a number 
of hydro- and oxy-cellu loses has been investigated, 
the experiments generally being carried out at the 
boiling points of the solutions under the ordinary 
pressure. Under these conditions, hydro- and 
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oxy-celluloB©8 behave as mixtures of celIulo..e8 and 
their degradation products. In the cases of hydro- 
celluloses from cotton or from wood, the, degrada- 
tion products are present in amounts varying from 
about 24 to 36%. Oxycclluloso prepared by the 
action of bleaching powder contains about 60% of 
pure cellulose and 40% of apparently oxidised 
hydration products. vSulphitG-cHilluloseH contain 
celluloHC-dextrins, either from the original material 
or formed during the process of boiling; these can 
be removed by boiling with lime. A variety of 
cellulose which is practically without reducing 
j)ower is obtained by the action of boiling milk of 
lime on sulphit(M:ellulos<"S or on hydro- or oxy- 
celluloses. Sulphite wood celluloses lose up to .50% 
of their pentosan content when boiled with milk of 
lime, and the methyl content is also diminished, 
sometimes to a considerable extent; the residue, 
however, still contains pemtosans in very stable 
combination. Treatment with lime dissolves but 
little from soda ligno-cellnloses, since any celluloso- 
dextrins which may be ])rcsent are dissolved during 
the boiling with alkali. Products which are closely 
similar to cotton cellulose are readily obtained by 
the treatment of wood celluloses with boiling milk 
of lime, and this is particularly tin? case with 
bleached sulphite-celluloses. The material is woolly 
in appearance and touch, and, in the form of paper, 
lias a gri'ater absor[)tive capacity than the un- 
treated material.- H. W. 

Wood; DUtrihulion of cerfairi chemical conutanfs 

of — over ifs proximate constituents. \V. H. 

T)ore. J. Ind. Eng. Chem., 1920, 12, 472 — 170. 
Ahout one-half of the furfural-yielding groups in 
reilwood (Sejinoia semjjerrirens) are associated with 
the cellulose, but only a small amount with the 
lignin; the portion presmit as true pentosan is 
hydrolysed and rmnoved during chlorination. The 
groups yielding acidic ai'id are associated partly 
with the celluloHi*, much less so with the lignin, 
whilst small amouiit aiipears to be detached from 
cither. Tin; methoxy groups arc associated wholly 
with the lignin. — W. P. S. 

Woods: I'roximate analyses of coniferous — 

VV. IT. Pore. J. Ind. Eng. Chem., 1920, 12, 
476-479. 

.V SCHEME of analysis described previously (.T., 1919, 
‘96 a) is modified in order that the sum of the 
various constituents shall account for practically 
all the material of conifi'rous w'oods. The deter- 
minations made are: loss on drying at 100 C., 

I>enz(*ne extract (6 hrs.’ extraction), alcohol extract 
(6 hrs.), cellulose, lignin, soluble pentosans, 
mannan, and galactan. The alcohol extract is 
determined on the matorial alread'^ extracted with 
benzene; cellulose is deoermined in the extracted 
material bv Sieber and Walter’s method (J., 1918, 
1.32 t), and lignin by digestion with 72% siilphiirie 
acid. Soluble pentosans are determined in the 
chlorination liquor from the cellulose determination, 
and mannan and galaetan on separate portions of 
the raw material, the mannan being determined by 
Schorg(*r’s method (J., 1917, 1003), In the ea.se of 
redwood, yellow pine, and sugar pine, the sum of 
the constituents determined hv the above methods 
amounts to slightly over 100%. — -W. P. S. 

Nitroceiluloses. Duclaux and Wollman. (Sef XXll. 

Patents. 

Veritable fibres; Treatment of . Gillott et 

Fils, Asseos. of C. Schwartz. E.P. 136,568, 
12.12.19. Conv., 13.12.18. 

Raw, bleached, or mercerised vegetable fibres are 
treated at 0° — 25° C. with a solution of cellulose in 
nitric acid of not less than 66% for not more than 


I hr. without tension, and then washed. The fibres 
thus coated with nitrated cellulose resemble wool, 
and may be directly dyed with basic dyes. De- 
nitration is unnecessary. For Iow-(jUality fabrics 
suitable collulo.so solutions are prejiared by dis- 
.solving 30 g. of disintegrated and lileached wood 
pulp or cotton waste, or 100 g. of bydroccllulose 
in 1000 g. of 81% nitrie acid at IT/^- 20° C. and 
adding 112 g. of water, or liy treating 70 g. of 
j mercerised cellulose for 2 hrs, with 750 g. of 75% 

I nitric acid, tlien expressing 460 g. of the acid, 

I adding 500 g. of 92% nitric ai^id, and diluting with 
145 g, of water. For high-quality fabric s a solution 
: of 50 g. of mercerised eellulose in KMK) g. of 83% 

I nitric acid, subsequently dilutc'd with 250 g. of 
1 water, is used. The treatmiuit does not impair the 
' strength of the fabric and print effects may be 
; obtained.— A. J. H. 

I Textile fabrics; Waterproofing . L. Moyer. 

O.P. .309,131, 24.5.18. 

! In waterproofing fabrics with soap, and subsequent 
treatment with fats and solutions of metal salts, 

1 soap is economised by using it in the form of a 
I lather. — 0, A. M. 

! Jialloon fabrics; Increasing the impermeability of 
- — to gas. W. Doutsch. G.P. 309,201, 14.11.16. 

I Conv., 11.11.16. 

' Balf-oon fabrics are impregnated with aqueous 
, solutions or suspensions of soaps, fats, fatty acids, 
j or fatty acid salts, and then, with or without subso- 
j (jiient treatment with aluminium acetate, dried in 
i the air at the ordinary or higher temperatures, 
i — C. A. M. 

i Fibrous material for surgical dressings. S. von 
Kapff. G.P. 318,517, 26.7.17. 

1 ’Phe material consists entirely or chiefly of wool 
; which has been tre^ated with chlorine. The wool 
may, for example, be treated for a few minutes in 
: a cold bath of sulphuric acid of 1° — 3° B. (sp. gr. 
i 1 007 — 1 021), and then repeatedly for periods of 
! 15 min. in a clear solution of bleaching powder (1 1. 

I of solution of sp. gr. 1'013 per kg. of wool), and 
; subsequently rinsed in water. The chlorinated 
I wool can absorb much more moisture than cotton 
i without fending wet, and even when thoroughly 
I saturated with liquid remains open, loo.se, and per- 
j meable to air. 

1 Acidity of sulphite liquor; Apparatus for regu- 
lating the and other like, purposes. J. B. 

Craudon, Assr. to Crandon Manufacturing Co. 
II.8.P. 1,341,301, 25.5.20. Appl,, 12.8.18. 

! An electric current is passed through the solution 
1 and through an electric heating device, thereby 
: operating a device for controlling the addition of a 
1 neutralising agent to the solution. — A. J. H. 

Paper, cardboard, and the like; Production of a 

, paste for the manufacture of . C. 0. Lottero. 

U.S.P. 1, ail, 991, 1.6.20. Appl., 31.8.18. 

I Paper pulp is obtained from the roots of the lucerne 
i {Medicago saliva) or similar plants by drying, 

, sifting, washing, macerating for about 8 days in 
i the presence of lime, grinding, and mixing. 

! —A. J. H, 

I Paper, fabrics, etc.; Sizing and imiyr eg noting 

I v'ith glue, casein, etc. Exportingenieure fur 
I Papier- u. Zellstofftechnik. G.P. (a) ^1,228 
and (b) 291,229, 3.7.15. 

(a) An addition of sodium hydroxide (2%) or of 
lactic acid (30% on the weight of the dry glue) is 
made to glue solution to increaso its penetrative 
power, (b) Mothylformamido (about 2% on the dry 
glue) is used to harden the glue or casein.-— O, A. M. 
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Paper; Sizing of hy means of mixt-ures of 

colloidal substances with water-glass, M. Miiller. 
G.P. 317,948, 20.7.17. 

The Qizing agents are precipitated partly or com- 
pletely by the addition of acids or acid salts, 
especially aluminium compounds, prior to the addi- 
tion of the mixture to the paper stock. Substances 
which increase the stability and have filling or 
sizing properties, or filling materials or colouring 
matters in the form of emulsions, may also bo in- 
troduced. — C. A. M. 

Paper; Manufacture of dense, strong . C. G. 

Schwalbe. G.P. 319,826, 27.4.18. Addn. to 
303,498. 

Pasty materials, obtained by treating waste paper 
or cellulose with chlorine and water, followed by 
grinding w'ith water, are incorporated with paper 
pulp.— W. J. W. 

See also pages (a) 517, Alkali sdieate (G.P. 
318,516); Aluminium compounds (G.P. 319,420 and 
319,521). 519, Acetylcellulose films (G.P. 297,955). 
524, Groin (G.P. 318,701). 629, Pyroxylin solvent 
(U.S.P. 1,311,710). 


VI.— BLEACHING; DYEING; PRINTING; 
FINISHING. 

Tussar silk; Black dyeing of . J. P. Srivastava. 

J. Soc. Dyers and Col., 1920 , 36. 173—177. 

In the degumming of genuine Tussar silk the loss 
of weight with boiling wakT is 15 — 18% and by 
treatment with alkalir and acids about 20%. vSilk 
degummed with boiling water alone gave the best 
dyeing results with all classes of dyestuffs. Direct, 
acid-chrome^ and logwood colours gave satisfactory 
results. With acid dyes the lustre wa.s impaired, 
whilst sulphur blacks gave very poor dyeings 
having no lustre. — A. J. H. 

Dyeing polisked " cotton thread. A. Winter. 

Farber-Zeit., 920, 31, 121—12:1. 

The yarn is treated before dyeing by the usual 
methods. Yarn dyc^l with natural dyes has a 
pleasing bloom and “ handle and soft tone. For 
olack, logwood u.sed with fustic on an iron or 
copper mordant is especially .suitable. Direct black 
dyes can also bo us^xl with logwood, tannin, and 
iron acetate. The dyed cotton is finished by 
treatment with a pa.sto vnade thus ; :]()() g, of 
“ diastafor ” is allowed to react with 20 kg. of 
potato starch and the action stopped at a suitable 
point by heating; 5^)0 g. of wax, 250 g. of paralfin, 
250 g. of tallow, and 300 g. of borax are added, the 
mixture heated, diluted to 2.’)0 1., and suitably 
coloured. — A? J. H. 

Patents. 

Dye figs. J. Gaston and H. Uushton. F.P. 

139,971, 10.6.19. 

In an ordinary dye jig a cloth-.stretching roller, 
such as is used in calendering machines, is provided 
at each side of the trough and rotated in the de- 
sired direction again.st the cloth hy means of a 
chain drive or equivalent gearing from the large 
roller at the opposite side.— L, L. L. 

Scouring, washing, crabbing, and otherwise treat- 
ing textiU fabrics; Machine for open , J. 

Yates and H. Wilkinson. E.P. 143,431, 21.7.19. 
The fabric passes through the machine by way of ! 
overhead stretching and guide rollers, down an in- ; 
dined bed^ through a front trcrOJ^« then through a | 
rear trough, and afterwards btiireen a coustantly 
driven drum and an adjustahla pressure roller 
situated over the rear trott||^ which is provided { 


with perforated steam and water pipes and contains 
the liquid with which the fabrics are treated. 

—A. J. H. 

Textiles, skins, and other materials; Process and 

apparatus for treatment [impregnationl of 

[with liquids under vacuum], P. M. Quas- 
Cohen, M. N. Drucquer, and L. A. Levy. E.P. 
143,443, 5.8.19. 

The materials are passed through a seal consisting 
of the liquid with w'hich they are to bo treated, up- 
wards through a column of the same liquid (the 
height depends on atmospheric pressure), into a 
vacuum chamber, and then downwards through the 
same column and seal. — A. J. H. 

I Silk; Process of dyeing raw . E. L. Maupai. 

I U.S.P. 1,3;12,675, 2.3.20. Appl., 23.6.19. 

1 Untwisted silk threads are treated to harden the 
j natural gum or ceraoeous matter, then dyed, and 
1 the gum or ceraceous matter subsequently removed 
i — L. L. L. 

i Yarn-treating mechanism. W. J. Going. U.S.P. 
i 1,;T13,481, 9.3.20. Appl., 8.11.17. 

: Liquid is forced through a tubular yarn rack with 
yarn supports, which conduct the liquid from the 
; rack. Detachable means are providetl to prevent 
, the yarn from floating off the supports. — L. L. L. 

; Dyeing of fibres and fibre products; Process and 

j apparatus for electrical treatment in the 

and the dyestuffs and the product resulting there- 
i from. J. K. Ploom. U.S.P. I,a33,700, ‘l6.3.2(J. 
Appl., 3.12.17. 

, Fibiies and fibrous material are treated in solutions 
' or suspensions of dyestuffs in suitable liijuid media, 

. under the influence of an alternating current. 

-L. L. L. 

Yarn-t reatiiK/ vicchanism. W. J. Going. K.P. 
112,771,8.3.20. 

See U.S.P. l,aW,48I; preceding. 


VII.-ACIDS; ALKALIS; SALTS; NON- 
METALLIC ELEMENTS. 

Arsenic in sulphuric add; llapid method for de- 
termination of . A. A. Kohr. J. Ind. Fng. 

Chem., 1920, 12, 580—581. 

To determine arsenious acid, 20 g. of acid is 
dduted with water, and methyl orange added. To 
the solution is added a saturated solution of scdmin 
carbonate until oidy a very faint junk colour per- 
sists, after which 2 g. of powdered swlium biiar- 
bonate is added. The solution is diluted to 250 c.c. 
with wator and titrated with iV/lU ioilino and 
starch, a blank titration being made. For the esti- 
mation of quinquevalent arsenic 20 g. of acid is 
heaUxi at 105^- 1 10"^ C. for 1 hr., diluted with a 
small amount of water, and saturated sodium lar- 
bonate addixl in slight excess, phonolphtbalein 
lieing used as indicator. The solution is boiled and 
filkred. To the filtrate are added 3 g. of powdercxl 
sodium bicarbonate, 150 c.c. of conccntrutixl hydro- 
chloric acid slowly with agitation, and 1 g. of 
potassium iixlide, air Ix'ing excluded. After agita- 
tation and standing for 6 mins, the lilHjratwl 
iodine is titraUHl with iV/lO thio.sulphate and 
.starch. Copper salts interfere with the deter- 
mination, but are usually negligible. If prewnt in 
quantity, the amount of potassium iodide should 
lie incrooswl. {(!f. J.C.8., Aug.) — W. J. W. 

Nitrogen oxides; Absorption of hy dilute 

aria. K. K. Kideal. J. Ind. Eng. Cheni., 191J), 
12, 531-5:58. (67. Partington and Parker, J., 
1919, 76 T.) 

The abtorption of nitrogen peroxide by dilute 
nitric acid in preeence of air follows a uni-moie- 
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cular law. In aqueous solutions, as in the weak 
acid towers, the process is one of physical solution 
and depends on the partial pressure of the nitrogen 
peroxide; it proceeds most rapidly at high tem- 
peratures. In strong acid solutions, on the other 
hand the reaction is a chemical one, and the rate 
of absorption depends on the concentration of the | 
gas. absorption proceeding most rapidly at low tern- j 
pcraturcs. The point of inversion, t.e., where ab- 
sorption is independent of temperature^ is at about 1 
10% nitric acid concentration. The limitation of 
nitric acid strength to 64% in towers is due to re- 
duction by nitrous anhydride, the equilibrium con- 
stant K at this stage being 0‘815. By limiting the 
amount of water vapour, and agitation with 
oxygen, concentrations above 64% are obtainable, 
the condensed acid separating into two layers of i 
different strengths. Strong nitric acid may be pro- j 
ducked by suitable refrigeration of a mixture of ; 
nitrogen peroxide, water vapour, and oxygen.^ 

SydvochloTtc acid j T^roductiou of frotn , 

chlorine and water. H. D. Gibbs. J. Ind. Eng. | 
Chem., 1920, 12, 538 — 541. 

In the formation of hydrogen chloride from chlorine I 
and water, with charcoal as a catalyst, at low tern- ; 
peratures, influential factors are temperature, re- ! 
lative concentrations of water and chlorine, and the 
nature of the charcoal. Curves are plotted for tern- ! 
peratures of 0°, 12°, 25°, and 37 5° C., and for ratios i 
of water to chlorine of Oil ; 31 il ; 0'2. 1 ; andl2 4.1. 
With two varieties of charcoal, a maximum hydro- | 
gen chloride production of 34%, falling to 18%, in ! 
800 mins, was obtained in one ca.so, as compared ; 
with 26%, falling to 7%, in the other. {Cf. J.C.S., ; 
Aug,)-W. J. W. 

Sodium mlphatej Manufacture of without sul- 

phuric acid. 11. G. Pollitz. Choni.-Zeit,, 1920, ; 
44, 413—414. I 

The Hargreaves-Robinson process (J., 1919, 814 a) i 
is principally used in works which also manufacture ; 
bleaching powder. Thcr(^ is complete utilisation | 
of the by-pr(jducts from all the chemicals used, only 
calcium carhoiiato, which can again bo brought into i 
the circuit, being left. The extension of the pro- ! 
cess depends upon discovery of new methods of , 
utilising hydrochloric acid in place of sulphuric ■ 
!)i id. In a recent process phosphates are decoin- i 
posed by hydrochloric acid, the hygroscopic pro- j 
perties (due to calcium chloride) of superphosphates , 
thus manufactured being oliminattKl by the addition ; 
of a small amount of a sulphate. — C. A. M. i 

Ammonium sulphate; Absorption of moisture hy^ \ 

and caking of . J. T. Shcard. Gas World, 

1920, 72, 542—543. ! 

Ammonium sulphate will absorb moisture from a 
damp atmosphere to an unlimited extent, whether 
it contains free acid or not. By exposure to dry 
air a sample containing 0'5% free acid and 3 5% 
moisture was dried to () 3%, while the moisture in 
material containing 0T6% free acid was reduced 
from 0’4% to O'l % . Both neutral and acid samples, 
w'hich have been allowed to absorb moisture, cake 
when again dried. Results obtained after treat- 
ment with ammonia to remove pyridine (J., 1920, 
332 a) showed a difference as regards moisture nl- 
Borption of degree only from that of untreated 
samples, and caking occurred after drying the 
treated samples. Neutralisation of ammonium sul- 
phate with alkalis may precipitate traces of iron in 
a form unassimilable by soils. — ^W. J. W. 

Ammonium phosphates; Solubility of mono- and di- 

. G. K. Buchanan and G, B. Winner. J. 

Ind. Eng. Chem., 1920, 12, 448—451. 

Monoammonium phosphate : 100 grms. of a 

saturated solution between 3® and 90® 0. contains 


18’0-l-0’455f g. of the salt. Diammonium phos- 
phate: 100 g. of a saturated solution between 10® 
and 70® C. contains 36‘5-f 0‘213f g. of the salt. 

— W. P. S. 

Sodium hypochlorite • Formation and decomposition 

of . F. Giordani. Rend. Accad. Sci. Fis. 

Mat. Napoli, 1919, [iii.], 25, 138- 153. 

The formation of hypochlorite from chlorine and 
sodium hydroxide is accompanied by dilatation, 
which must bo allowed for in calculating the 
amount of sodium hydroxide required to give a 
hypochlorite solution of definite titre. Perfectly 
neutral sodium hypochlorite solution rapidly de- 
composes, and in practice it is most convenient to 
stop the action of the chlorine when the concentra- 
tion of the free sodium hydroxide reaches 1’6%. 
(67. J.C.S., Aug.)— T. H. P. 

Ferro cyanides; llecovery of from spent oxide. 

G. Grube and B. Dulk. Z. angew. Chem., 1920, 
33, 141—144. 

The material investigated by the authors gave on 
analy.sis: 7 8% K,Fe (CN)«, HH,!) ; 0 25% NH,CN8; 
0-71% NH, (free); 1*7% NH, (combined) ; 34*34% 8 ; 
and 26*3% HjO. By treatment with slaked lime 
and subsequent washing with water calcium ferro- 
cyanide is obtained. The yield increases with the 
quantity of lime up to a maximum with 10%, 
beyond which it diminishes owing to the forma- 
tion of an almost insoluble double salt 2CaFe204, 
Ca,Fe(CN)g,xHaO. Tlie most favourable tempera- 
ture for the reaction is 50° C. Below this the 
reaction velocity is too slight, while at higher tem- 
peratures thiocyanate is produced and the yield of 
ferrocyanido rapidly diminishes between 70° and 
80° C. The lixiviated mass may retain 1 — 2% of 
insoluble forrcKiyanido produced by interaction of 
ferric hydroxide, calcium hydroxide, and calcium 
ferrocyanido and the formation of the double salt 
referred to. This salt may be decomposed by 
means of hydrogen sulphide and the yield of ferro- 
cyan'dc correspondingly increased. A similar ad- 
vantageous effect is obtained by air blowing. 

— W. J. W. 

Chlorides; Titration of certain with silver 

nitrate, using potassium chromate as indicator. 
11. W. Bolam. Chem. News, 1920, 120, 292. 
Barium and other elements which yield chromates 
less soluble than silver chromate interfere with the 
titration of a chloride unless the quantity of potas- 
sium chromate added is yiore than siifTicieiit to pre- 
cipitate the barium etc. which may be present. 

— W. P. S. 

Arsenites of lithium and potassium. F. A. H. 
Sclireineniakers and W. C. de Baat. Rec. Trav. 
Chim., 1920, 39, 423—428. 

Lithium forms one arsenite, LiAsO,, and potassium 
forms two arsenites, KjAs^O, and K4As40,,12H,0, 
all of which are soluble in water without decomposi- 
: tion. — W. G. 

i Carbon monoxide; Electromotive activity of . 

1 K. A. Hofmann. Ber., 1920, 53, 914—921. 
i In an open circuit carl>on monoxide reacts with 
I alkali hydroxide in the presence of copper, to yield 
, carbonate, very little formate, and mere traces of 
: oxalate and hydrogen; in a closed circuit the 
i hydrogen is oxidised to water by the oxygen 
i liberated at the opposite pole. (Cf. J.C.S., Aug.) 

— H. W. 

Catalysis of oxyhydrogen gas by palladium mixed 
crystals. G. Tammann. Z. anorg. Chem., 1920, 
111, 90-96. 

Experiments were made with palladium-silver and 
palladium-gold alloys, containing f^om 0 to 100% 
Ag and Au respectively, to determine the influenoe 
of the composition of the alloy on the temperature 
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at which catalysis of a hydroson-oxyKon mixture 
(propared by the electrolysis of caustic soda solu- j 
tion) commences and, on cooling, censes. The cnta- j 
lyst in each case was in the form of thin wire, j 
wound in a clo.se spiral. With pure palladium i 
catalysis started at C., and ceased at i 

^15'^ — With increasing silver conti'int, in the 
Pd-Ag scries, both temperatures rose slowly up to 
80% Ag, at which point there was a sudehm rise to 
870^ — 880^ 0. (conimenceincnt of catalysis) and 
270°---270'^ C. (cessation of catalysis). In the IM-Au 
series there was little change from 0 to 70% An, 
then a rapid rise in the limiting temperatures from 
70 to 100% -Vu. Th(‘ temperature at which cata- 
lysis starts depi'uds on llie rate of distribution ol 
heat through tlu' catalyst and hence, to a marked 
degree, on the form of tho catalyst. With a wire 
spiral catalysis ]>egin.s at a lower temperature than 
with a com))act mass of wire. {Cf. J.C.S., ii., 422.) 

-K. H.R. 

Bromine clilorule: Us comhinatioJi with ethylene. 
M. Delepim' and L. Ville. Ck)mptes rend., 1020, 
170, 1390— 1)102. 

Thk behaviour of a solution of chlorine in bromine 
towards ethylene, the main product being cbloro- 
bromoethane, is given as strong evidence in favour ; 
of the existeime of a bromine chloride. — W. (f. 

Sulphur; Defection of arsenic in - - - — . II. S. and 
M. 1). Davis. J. Ind. Kng. Chem., 1920, 12, 
479—480. 

A METHOD proposed by vSehaeppi (extraction of 
arsenic .sulphide from the sulphur by means of hot 
dilute ammonia and determining the arsenic in- 
directly by weighing the silver sulphide prcKluccd 
when the neutral .solun’on is treated with silver 
nitrate) is untrustworthy, owing to the fact that 
Bulphur is appreciably soluble in ammonia and 
yields a prf'riijiitat^^ of silver sulphide. Reliable 
results arc obtained when the sulphur is oxidised 
with bromine and nitric acid and the residue tested 
by the tiutzeit mctluKl. — W. P. S. 

also pages (a) 524, ]h\rtrose and lu/droeyanie 
acid fBougault) ; Vhosphat e-car}, unate mirtures 
(Windi.seh and Dietrich). 528, Sitrafes (Faber and 
Stoddard). 529, Condvef imef i tr. titrations (Kolt- 
hoff). 530, Nitrates (Harvey). 

Patk.nts. 

Sulphuric acid; Afethod of producing and purifying 
. P. Haeselcr, Assr. to Tho Liberty Labora- 
tories, Inc. U.S.P. 1,>J41,402, 25.5.20. Appl., 
25.9.18. 

A SUBSTANCE containing sulphur dioxide is allowed 
to react with a reducible compound of .selenium, 
containing oxvg.ui, access of free oxygen being pre- 
vented.— W^J W. 

Sulphuric nchl- Droress of making - K. L. 

Larison. l'..S.P. 1, .442, 021, 1 d.2(;. Appl., 2-5. 8J9. 

Gloveh tower gases ari* passed through a scries of 
packed towcr.s in whi* h the most favourable tem- 
perature is maintained by firculation of weak aci<l, 
whereby the sulphur dioxide is (■orn[dct<>lv oxidised. 

-^W. J. W% 

Hydrogen and nitrogen {for synthesis of timmonia]; 

Manufacture of mirtures of . J. Hargcr. 

E.P. 142,874, 28.11.17. 

Coal of high nitrogen content and containing little 
sulphur is mixed with a paste «f iron oxido and 
calcium carbonate and cokH in the upper portion 
of a double producer. IIcloiv this i» a gas pro- 
ducer proper, fed with hot coke from tho pre- 
liminary prfxlucer, into which st^'am, air, and 
oxygen are blown, the terni^eratare being kept at 
650^—860® C. The gaseous mixture of hydrogen, 
nitrogen, carbon monoxide, and carbon dioxide is 
passed over limestone or magne|^a to remove sul- ! 


phur, mixed with steam, and passed over a catalyst, 
such ns iron oxide, whefeby the carbon monoxidje is 
converted into dioxide^ and carbon bisulphide into 
Iiydrogen sulphide, which is later removed by pass- 
ing over heated iron oxido, traces of carbon 
monoxide being cliininaterl by addition of air and 
emi)loyment of a catalyst (J., 1919, 577 a). After 
compro.ssion of tho mixed gases to condense steam 
they are blown into towers, in which they are 
treated with ammonia and water^ the carbon di- 
oxide being convortwl into ammonium bicarbonate. 
Ammonia and calcium sulphate may be used as ab- 
sorption mcdinm.s. The ga.ses are freed from 
oxygen in a tower, compressed to 100 — 150 atm., 
and tlu‘ water separated utilised to remove traces 
of ammonia from the circulating gases in ilic syn- 
thetic ammonia plant. The mixed gases are washed, 
pas.scd through caustic alkali solutiou, and then 
solid caustic alkali, licatod, and (inducted to tliu 
plant for production of svnihotic ammonia. 

-~W. J. W. 

Ammonia; Synthetic production of —■ — [and esti- 
mation of ammonia in the pa.srs]. K. K. Ridcul 
ami A. (i. Tarrant. K.P. 143,341, 10.3.19. 

The ga.ses are passed into an absorption apparatus, 
through which distilh'd water circulates at a tixccl 
rate, by moans of a control valve ami a How niekr; 
the latter may consist of a constricted tube the ends 
of which arc in communication with a liquid such 
as aniline, the rate of (low biung indicated by an 
index scale. The ammonia solution from tlio ai)- 
sorber llows through an eh'ctroly t ie cell with snir- 
ahlc electrodes in wliich its electrical conductivity 
is nu'asurcd. The ratc’.s of (low of tlic gases and ol 
tho absorbent must be adjusted ns necessary. 

-- W. .1. W. 

Sodium monochromafe ; Transforming into 

hichroinatc or chromic acid. Soc. Ind. do Prod. 
Chiin. K.P. 1.41,289, 0.8,19, Conv., 13.8.1S. 
{(\f. 1919, 25.4 A.) 

(’auhon dioxide i.s passed into sodium moim- 
fhromate solution at .40 ’ C., the prc'cipitat. d 
sodium bicarbonate is scjiarateil. and the filtraO' 
boile<I ami treated with slaked lime to eonvi'rt llie 
sodium bielirornato into caleinrn chromate, wliidi 
is separated, washc<l, centrifuged, and agitaOd 
wdth sodium hisnlpbate solution at 70'^ V. The 
sodium hieliromatw formc<l may 1k' scp.iratcd from 
the calcium sulphate and convc'rted into chroiioe 
acid hv means of sodium hisulpliate or snlphiiiii 
ncid.--W. .1. W, 

dairaoniarn and sodium sulphates; Itecovering 

fnan coke-oven and like gases. Soc. Ind, «le 
Prod. Oluni. K.P. 130.8)13, 27.9.18. t’onv.. 27.5. IS. 
Ammonia is absorbed from Die gases in a solution 
of sodium hisulpliate to obtain a double sodiuin- 
ammoriium sulphate, Na,SO,,(NH,),S(),,4nj(l (or a 
salt of about the .same composition). The soliitinn 
is heated to boiling to obtain anhytlrons sodium 
sul|diate, whifh is separated from tho ammonium 
sulphate liy hot filtration.— A. (». 

Votassium sulphate ;^Manuf act nr e of - -. Fabr. 

do PrrKi. Chilli, de Tliann et do Mulhouse. K.P. 
137,29(3, 29.12.19. Conv., 28.12.18. 

PoTAHHiUM hiHulphate and potassium chloride, 
ground so as to pass through a sieve ot .50—80 
ineshe.s per linear imh, are intimately mixed and 
heated to .400^ C., at wliich temperature the hydro- 
gen chloride may condens<'d frie from sulplinric 
acid. Water may lie addixl to the mixture befon^ 
introiliieing it into tho furnac'e. The product con- 
tairw very little chloride. By using 3 -5% excess 
of potassium hisulphato and heating the ma.ss after 
tho first ealcining to a tornperature of C., wdh 
condensation of tho .sulphuric acid evolved, potas- 
sium sulphate entirely free from chloride is oh- 
tained.-W. J. W. 
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Slul 7 )hur dichloride: Production and utilisation of 
__ W. J. Pope and C. T. Heycock. tl.P. | 
142,879, 17.6.18. | 

The employment of 1 % by weight of finely powdered i 
absorbent charcoal as a catalyst greatly facilitates j 
the reaction between chlorine and sulphur mono- 
chloride, and similarly, when sulphur dichloride is | 
Bubjeeted to conditions which lead to its decomposi- 1 
tion into chlorine and the monochloride, rc-coin- j 
bination is facilitated by similar means ~ G. F. M. I 

Sulphur chloride; Process for makinu . K. F. I 

Gegenheimer and Al. Mauran, Assrs. to The I 
Mathieson Alkali Works (Inc.). U.S.P. 
1,341,423, 25.5.20. Appl., 28.12.18. 

A DEEP bath of sulphur chloride in contact with 
molten sulphur is treated with free chlorine, and j 
the temperature of the mixture and of the reaction | 
products is regulated so that the sulphur-bearing , 
constituent of the products consists almost solely of j 
sulphur monochloride. — W. J. W. 

Thorium; liecovering from monazile sands. 

0. N. Berndt, Assr. to Limlsay Light Co. IJ.S.P. 

1,. 323, 735, 2.12.19. Appl., 27.6.17. 

Monazitb sand is heated with concentrated .sul- 
phuric acid first until dccomposcHl, and then for a 
long time at 250° — 300° C, until the thorium is 
converted into a crystalline compound, 'rh(P() 3 )j i 
vSCL, insoluble in dilute sulphuric acid. The other | 
rare eartlus form soluble compounds. i 

Magnesia; Manufacture of . K. E. Dutt, Assr. | 

toP. C. Dutt. U.S.P. 1,325,932,23.12.19. Appl., ! 
18.10.18. i 

A MAGNESIUM compouiid containing calcium and > 
iron is dissolved in hydrochloric acid, the solution j 
treated with an alkuiine-earth oxide or hydroxide ■ 
to precipitate iron and other similar impurities, i 
tlien evaporated to dryne.ss, and tiie residual mix- i 
ture of chloride.s treaU'd with steam at 450° — 700° I 
C., nU<T whidi the calcium ddoride is di.s.solvcd in . 
water and sej)arated from the magnesia. 

Magnesium from dolomite; Process of separating i 

. A, M. Mitchell, A'^sr. to Mitehell ami j 

Grenellc, Inc. U.S.P. 1,310,905, 25.5 20. Appl. 

29.1.19. I 

PuLVEHiSFD dolomite is mixed with an alkaline i 
fivdroxide wliieh does not r<'act to form a compound ! 
A'ith the calcium. — W. K. F. P i 

Potash reclaiming. H. W. Charlton. U.S.P. ' 

I, 341,110, 25.5.20. Appl., 18.8.19. j 

Ghef.xsand in heated with ferrous chloride, 

~W. F. F. P. 

Sulphur dioxide from gases; Method of and 
apjHiratus for recovering A. H. Fustis. i 

U.S.P. 1.341,114 and 1,341,115, 25.5.20. Appl., 
14.4. and 16.7.19. 

Mateuivl containing sulphur dioxide is heated in ; 
an extractor in which a partial vacuum is main- 
tained by means of a pump. 'I'lie sulphur dioxide j 
extracted is passed through the pump, the tempera- j 
ture of the latti'r being so regulated that the tern- I 
perature of the gas in immediate contact witli it is { 
raised above the dew point with respect to the ] 
contained liquid. — W. E. F. P. ^ 

I 

Sidphur dioxide solution; Method of obtaining a i 
concentrated — — . N. C. Ohri.stensen, A.ssr. to 

J. E. Barlow, and Big Indian Copper Co. U.S.P. 
1.341,734, 1.6.20. Appl., 3 7.17. 

In processes in which a couoeutrated sulphur 
dioxide solution is deprived of part of the sulphur 
dioxide and caused to absorb it later, losses of sul- 
phur dioxide are made good by causing the 
weakened solution to absorb the weak replacement 
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sulphur dioxide, the strong solution so obtained 
being caused to absorb the relatively strong sulphur 
dioxide gas previously taken from the solution. 

— W. J. W. 

Sodium silicate; Process of dissolving . E. A. 

Taylor, A.ssr. to Grasselli Cheini('al Co. U.S.P. 
1,341,288, 25.5.20. Appl., 10.10.17. 

The solvent is passed over and through an cxccbs of 
the silicate and heated by means of an inert gas. 

- W. E. F. P. 

Alkali silicate solutions; Increasing the adhesive 

power of . W. DaLse. G.P. 318,516, 23.8.18. 

Solutions of alkali silicates become very viscous 
when treated with solutions of zinc and cadmium 
salts, and the product may be used as an adhesive 
for paper, cardboard, wood, leather, etc. — A. J. H. 

Titanium-oxygen compounds ; Monufacture of . 

P. Farup, Assr. to Titan (Jo. A./S, U.S.P. 
1,341,307, 25.5.20. Appl., 25.10.16. Renewed 

29.9.19. 

Titanium hydroxide containing iron and sulphuric 
acid is treated with sulphuric a(;id, heated to 300° — 
500° C. in presence of sodium eblorido, and the 
sintered pro<luct lixiviated. — W. J, W. 

Chlorine cell [; Electrolytic ]. T. A. Patterson, 

Assr. to Niagara Alkali Co. U.S.P. 1,341,516, 

25.5.20. Appl., 17.2.20. 

A (LosF.i) electrolytic ceil is provided with a gas 
space, with all joints thereof liquid-sealed. 

— J. S. G. T. 

Elect rolgiic [chlorine'] cell. P. McDorman, Assr. 
to Fk'^tro-Chemical Co. U.S.P. 1 ,342,336, 1.6.20. 
Appl., 19.6.19. 

An electrolytic cell comprises a hollow cathode 
mounted on a l)ase, an anode within the cathode, 
and a porous diaphragm .s(‘parating the two. The 
cell is provid(‘d with a head, and a gasket arranged 
ludAv’cen the head and the anode and cathode pre- 
vents tlie escape of chlorine ami the admission of 
air to the cell. — .1. 8. G. T. 

Elect ndgiic \ h gpochloritc] cell. J. Gerstlc, Assr. 
to Fleetro-Chemical Co. U.S.P. 1,342.378, 1.6.20. 
Appl., 9,6.19. 

An electrolytic cell comprises separate chambers for 
the production of chlorine and caustic soda, and an 
additional chamlx'r wherein chlorine and caustic 
soda are mixed at the r«te of their prfxluetion, out 
of contact with the electrodes. — .1 . vS. G. T, 

Composition of matter [zirconium c(fmpound] and 
method for producing the same. I,. E. Barton, 
Assr. to 3'itanium Alloy Manufacturing Co 
U.S.P. 1.342,081, 1.6.20. Appl., 4.9.19. 

A .MATFKiAL consisting mainly of zirconium, but 
also containing nitrogen and (to a smaller extent) 
carbon, is prepared by heating zireonia-bearing ore 
with a carbonaceous reducing agent until the zir- 
conium oxide is decomposed, and treating the melt 
with dilute sulphuric acid. — W. E. F. P. 

Aluminiu m compounds for sizing papers and other 

purposes: Preparation of . G. Muth. G.P. 

(.0 319.420, 14.5.19, and (a) 319.541, 26.11.18. 

(a) Aluminium compounds, such as bauxite, clay, 
etc., in an unburned state, are treated with sul- 
phuric acid or alkali bisulphate solution, in pre- 
sence of hydrofluoric acid or other fljiorino com- 
pound. (h) The material may he treated wdth sul- 
phuric acid or sorlium hisulphate, after which the 
free acid is neutralised by a magnesium compound 
w'hich may bo derived from the precipitation of 
magnesium sulphate with slaked lime. The product 
may be used at once, or may bo first brought to a 
solid st.ate by evaporation. — W, J. W. 
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SvJfOffOf generators, A. B. Griigs. E.P. 

9.11.18. 

Is hydrogen generators comprising an pro chamber 
and an inner heating space a combustion chamber j 
is constructed at the lower end of this space below i 
the bottom level of the ore, air and reducing gas j 
being led into the combustion chamber through in- j 
dined passages. The chanilier may be of decreasing | 
cross-sectional area towards tho upper end. ' 
EflBcient mixing of air and reducing gas to give the | 
required degree of combustion at the desired P*^^" ! 
tion outside the inner heating space is thus ensured, j 
and tho inner metal lining of tho ore chamber is 
protected from overheating and j ^ | 

Hydrogen gnu manufacture ; Viocess and apparatus j 
for preparing powerful oxidising gases for re- | 
7 noving carbon and sulphur deposits tn i 

Blair, Campbell and Mcljcan, Ltd., D. A. Blair, ! 
and J. L. Ferguson. E.P. 14^1,064, 11.6.19. 

The removal of carbon and sulphur which are de- 
posited in hvdrogen retorts and contaminate the 
gas is effected by periodically passing atmospheric 
air enriched with oxygen through the retorts. An 
oxygen-evolving mixture, such as potassium 
chlorate mixed with manganese dioxide, or with 
precipitated ferric oxide and kieselguhr, or bleach- 
ing powder mixed with cobalt oxide, cobalt sesqui- 
oxide, or nirkol oxide, is placed j" 7" 
torts, built in a furnace and heaf 
C. in the former case and to 80 — R) C. in the 
latter case. Air is admitted to the bottom of the 
retorts. Tho oxidising gas and air arc drawn front 
tho top of the retorts into a mam by means ol 
an ejector and passed through an alkaline^ solution 
to an atmospheric condenser and holder.— W. J. >V. 

Bromine from brine; Process of extracting . 
H. H. Dow, As.sr. to The Dow Chemical C o. 
U.8.P. 1,323.173, 2o.ll.l0. Appl., 24.4.16. lle- 
newed 17.4.19. 

Brine containing bromide is over-oxidised (cf. 
U.S.P. 1,18,8,8:18, .J., 1016, 81H)), and tho products 
of oxidation containing brornino and chlorine 
are rcducerl, for example, by treatment with a 
bromide solution, so that the net result of the oxida- 
tion is eriuivalent to the bromine content. 

--W. K. F. P. 

Zinc solutions; Purification of . H. L. Sulman 

and S. Field, Assrs. to Metal.s Extraction Corp. 
U.S.P. 1,311,601, 2,5.5.20,. Appl., 12.5.10. 

See E.P. 138.047 of 1018; J., 1920, 372 a. 

Alkali^packnge. .1. Armstrong, A.ssr. to Patent 
Corp , Ltd. U.S.P. 1,312,148, 1.6.20. Appl., 
18.4.18. 

See E.P. 114:806 of 1917 ; .f., 1918, 302 a. 

Acid-proof containers. E.P. 14.3,6.)1. See I. 
Synthetic ainrnonia. E.P. 113,602. See IIa. 

Base-exchanging compound. E.P. 142,974. See 

XIXb. 
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Oas retorit; Casting of . Jlepori of the lie- 

fractoTV Alateruils Itesearch (Jorntnittee . Inst. 
Gas Eng.. June, 1920. Gas J., 1920, ISO, 570- 
577, 

The casting slip was prepared from »Stourhridgo 
fireclay and Stourbridge grog with sodium car- 
bonate or silicate (or a mixture of these) added in 
sufficient quantity to produce f smoothly flowing 
miitore without reducing the comistency to such 
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/ SD extent ss to allow the f;rog to settle, ^ 
mount of alkali mixture mm with the natm of 
tho cloy and siie and proportion of grog, but on .m 
lyeragoO-3%, calculated on tho dry weight of iJ,o 
clay uaed, is sufficient, and this has virtuaJly no 
influence on the refractoriness of the clay. Solid 
cylinders, 20 in. in height, were cast from mixtures 
containing various amounts of grog (up to 175 part.s 
of grog to 100 parts of clay). Vertical sections 
appeared uniform throughout, showing that tho 
suspended grog did not tend to sink in the .‘ilip. 
Similar uniformity was found in castings made in 
small saggar moulds with a straight central core if 
cast under a suitable head. Tho shrinkage from 
mould to finished saggar (fired at cone 7) was 
4*375%. The surface cracks formed on drying in- 
creased with the proportion and coarseness of tho 
grog. They are due to the separation in the mould 
of an extremely thin layer of fireclay on tho surface 
of the ware, which on drying contracts more than 
tho grogged interior. They do not extend inwards 
on firing. Retorts of 5 ft. length and of cross- 
section with outside dimensions 2 ft. 4 in. by 2 ft. 
were also cast. Determinations of porosities and 
after-contractions showed the difference in texture 
at the opposite ends of tho cast retort to bo 
negligibly small. The plaster of Paris moulds aro 
estimated to make 51) to 60 casts. — H. 8. II. 

SUica bricks; Comparative tests of machine-made 
and hand-made . W. Emery and L. Brad- 

shaw. Gas J., 1920, 150, 577 579. 

The bricks were prepared together from tho same 
materials ((crushed Dinas silica rock bonded wiOi 
lime), one batch being inuiilded by hand and tlic 
other in a power pre.ss. Practically no dilFercmo 
was found in the refractoriness, the relractorincss 
under load, the reversible expansion at V 

the after-expansion on heating to 1350 C., and the 
porosity. Tho apparent specific gravity of tlie 
iiiachino-mado brick was 1*85 compared with I '8 fdi- 
the hand-made brick. The resistance to crushing of 
the hand-made brick was 28% loss than that ot the 
machine-made; the spalling of the hand-mouhh d 
brick was greater than that of the rnachinc-nnuh' 
whether determimd liy tho loss in wcught aller 
alternatolv heating and quenching in water or from 
the det reaso in mechanical strength after heating 
to 6(K)^ C. and allowing to cool. Tin* abrasive 
action of a sand blast on tlu‘ hand-made* bricks was 
greater than on the machine-made bricks, while lla* 
former were less accurate in sha|)e than tho latter. 
Prop<Tly prepared machinc-mado siln .i bric ks an 
not inferior in any of the laboratory t(*sts tried to 
hand-made liricksj while in several important re- 
.spects they are superior. — H. S. H. 

liefraclonj materials; Specific heats of - — ^ at fugh 
temperatures. /. L. Brad.shaw and I'anei} . 
Gas. J., 1920, 150, 57<L-5S:l. 

The mean specific lieats of tho inaterials uen* 
meaiiurcHl betwi’en 25^^ and lOtXF, 12tKrh and 1 1<X) 
C. by dropping a weighed cylindrical tc.st-piecc* arul 
its supports, lieated to the requireii temperatnio 
in an electric furnace of tho Ilirsch tyiKJ into a 
calorimeter containing water and measuring the 
rise of temperature with a Beckmann thermometer. 
The heat communicated by tho supports (made from 
a mixture of china clay and calcincnl alumina) wa.s 
about 2*5% of that conveyed by tho whole charge. 
The values obtained were as follows: — 


i 


tur«. 

*C. 

l.rlck brick (W i 

(9fl 6% 810 ,). 3%Al,0,).j 

Z.lrconln 

(W%ZrO.). 

<100 

1000 

inoo 

1400 

0220 

0263 

0282 

0208 

0-228 
0-202 
i 0-288 

0-208 

0 228 
0208 
0-284 
0-207 

0-137 

0-167 

0-167 

0176 
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The specific bests of all the materials examined are 
much greater at high temperatures than at 
ordinary temperatures. — H. S. H. 

Patents. 


■Glass^nnealing furnace, M. A Smith Assr to 
McKeo Glass Co. U.S.P. 1,342,233, 1.6.20. 
Appl., 15.6.19. 

A GLASS-ANNEALING fumaco is provided with flues 
for air and gas in tho sides and top, communicating 
with a scries of checker-work chambers at tho 
bottom of tho furnace and with a chimney. 

—A- K. S. 


Bein forced glass and process of making same. 
Manufacture of reinforced glass. L. F. Mascart, 
Assr. to Soc. du Vorre Triplex. U.S.P. (a) 
1 342,267 and (a) 1,342,268, 1.6.20. Appl., (a) 
21 .3 14. 12.9.18. 


Reinforced glass is made by applying to a sheet of 
glass successively a solution of gelatin and one of 
-collulosic material (cellulose ester), one or both of 
these solutions containing a solvent of both gelatin 
and cellulosic material. — A. B. 8. 


Acetylcellulose films on glass. Dent. Gasgliihlicht 
A.-G. (Aucrges). G.P. 297,955, 4.2.16. 

Glass coated with acetylcellulose, by a short im- 
mersion in feebly alkaline or better in aqueous 
methyl alcohol solutions, is not obscured by con- 
densed moisture. — A. J. H. 


Glass- Composition for articles for moulding - — 
ana method of producing such composition. 
A. M. Glass. From B. C. Gilligan and W. B. 
Duck. E.P. 143,792, 5.11.19. 

See U.S.P. 1,319,151 of 1919; J., 1919, 947 a. 

Tunnel kilns [for enamelling]. G. D. Benjamin. 
F.P. 143,974, 6.3.19. 

See U.S.P. 1,311,487 of 1919; J., 1919, 723 a. 

Kiln. F. Fidler and J. G. Maxwell. U.S.P. 

1,311,550 , 25.5.20. Appl., 27.12.19. 

See 10. P. 1 11,124 of 1919; J., 1920, 408 a. 

Forcelain. C. Dantsi/.on, to General Electric 

Co. U.S.P. 1,343,040, 8.6.20. Appl., 3.12.18. 

See E.P. 139,315 of 1919; J., 1920, 297 a. 


IX.~BUILDING MATERIALS. 

Patents. 

Wood waste and kindred substances; Treatment of 

. H. Gallinowsky, Assr. to A. Vizard. 

U.S.P. 1,326,894, 30.12.19. Appl., 2.6.19. 

A huildino material is produced from sawdust or 
the like by treating it with hydrochloric acid, 
squeezing out the excess of acid, and then mixing 
with calcined magnesia. 

Befractory cement. S. A. McMinn. U.S.P. 

1,341,510, 2.5.5.20. Appl., 9.3.20. 

See E.P. 137,419 of 1919; J., 1920, 192 a. 

Artificial stones or slabs of marble-like appearance; 

Production of . H. Grbnrooa. U.S.P. 

1,341,979, 1.6.20. Appl., 20.6.19. 

See E.P. 138,799 of 1919; J., 1920, 298 a. 

X -METALS; METALLURGY. INCLUDING 
ELECTRO-METALLURGY. 


8%), chromium (up to 10%), carbon (uj) Jo 0*6%), 
and copper (6%) on the dilatation of nickel steels 
was studied. The additions studied diminish, in 
every case, the intensity of the anomaly of dilata- 
tion in the region of its minimum value. In the 
case of manganese, carbon, and copper, within a 
limited region of nickel content, ternary alloys are 
1 obtained which have a slightly lower coefficient of 
■ dilatation than the binary alloys with the same 
! nickel content. In tho case of carbon, if the other 
i constituents arc known, measurement of tho dilata- 
I tion of the steel gives a means of fixing the carbon 
i content to within about one ten-thousandth. 

! — W. G. 

j Brass; Corrosion of in dilute electrolytes. 

' J H. Reedy and B. Feuor. J. Ind. Eng. Chem., 

; 1920, 12, 541—547. 

I Selective or electrolytic corrosion is marked by 
1 pitting or perforation. The effect of various ions 
! ha.s been investigated experimentally by current 
! potential curves. Marked corro.sion is indicated 
! with hydrogen chloride solution ; metallic chlorides 
are less active. Ammonium and calcium- chloride 
' solutions are more corrosive than potassium or 
' sodium cblorid(KS. High concentration and elevated 
; temperatures stimulate corrosion, while dissolved 
^ oxygen has no elfcet. In electrolytic mixtures the 
I influence of the various ions is additive. The ions 
1 play no specific part in promoting corrosion except 
in cases whore they forin complexes of low lonisa- 
; tion, and in the case of the hydrogen ion. Com- 
; pletc corrosion of brass, i.c., of all its compmients, 
only takes place in jiresence of oxygen and high 
concentrations of solutions and elevated tempera- 
: tures, which reduce the solubility of oxygen, there- 
fore 'retard or inhibit corrosion. The influence of 
' tho ions is of a specific nature, and may be related 
to their effect on the solubility of oxygen. Solu- 
tions containing chlorides cause marked corrosion, 

: and the ammonium group has a very positive effect. 

. The .speed of corrosion is affected by stirring and by 
tho nature of the surface.— W. J. W. 

Mercury ores; Assaying . R. G. Place. Eng. 

and Mill. J., 1920, 109, 1313. 

, TiiiiKE methods are described. In the first, 0'05— - 
0'5 g. of ore, according to richness, is intimately 
mixed with 0‘5 g. of lime in a small mortar, and the 
, mixture transferred to a hard glass tube^ bent m 
I that the lower 3 in., in which tho charge is placed, 
is parallel to the upper 6 in. Tho tube is held in 
; the flame with the mouth slightly downwards, and 
j tho lower end is heated*to redness for 10 min. The 
! tube is fused off at the bend, a few c.c. of 1% 
cyanide solution and 2 — 3 gold balls each weighing 
, 50-^0 ing. are put in and the tube gently shaken. 

; Tho balls are then replaced by fresh ones, this 
! operation being repeated until all the mercury has 
i amalgamated. Tho balls are washed, aritni on blot- 
; ting paper, then in a desiccator for 10 min., 

I weighed, ignited to volatilise the mercury, and 
; weighed again. Tho second method is a modification 
^ of Eschka’s, in which tho gold plate is cupped to fit 
I the crucible, the cup being fill^ with water, which 
i is kept cool by a casserole of cold water placed over 
j it. Tlie third method is a variation of Krieckhaus’ 
i volumetric method, in which the ore is dissolved in 
aqua regia, tho mercury precipitated by stannous 
J chloride, washed by decantation, and dissolved in 
I 4 c.c. of nitric acid. The solution is treated with 
! permanganate till a permanent pink tinge is ob- 
tained ; this is just discharged with 3% hydrogen 
i peroxide, 5 c.c. of ferric alum indicator,ad4ed, and 
j tho liquid titrated with thiocyanate. — A. R. P. 


Nickel steels: Action of metallurgical additions on 
the anomaly of the 

Guillaume. Comptes rend., 1920, 170, 1433 1435. 
The effect of additions of manganese (up to about 


Film colours of metals. G. Tammann. Z. anorg. 
Chem., 1920, HI, 78—89. 

When a metallic surface of silver, copper, lead, or 
thallium is exposed to the action of iodme vapour a 
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thin film of iodide is formed. The rate of increase 
of thickness of the film was measured by observing 
the change of colour during exposuro of a silver 
surface to air chargcxl with iodine vapour, and 
applying well-known laws of optics. The increase 
in thickness of the film at con.stant temperature 
follows a parabolic law, and appears to depend on 
the rate of diffusion of iodine through the layer of 
iodide formed. The thinnest film of silver iodide 
which could he detected corresponded with a thick- 
ness of GJixlO'* Him., or approximately 90 atomic 
layers, the corresponding colour Ijeing bright 
yellow. The dovelopinent of film colours on steel 
when heated in air appears, from a limited number 
of observations, to follow the same parabolic law, 
y^ = 2pt, where y is the film thickness, t the time, 
and p a constant.— K. IJ. R. 

Corrosion of gas mains etc. Tapla.y. See Ha. 

Aluminiinn. Faber and Stoddard. See XX 1 1. 

Patents. 

Iron and/molybde num ; Production of alloys of . 

Deutsche Molybdaon-Werko G.m.b.H. E.P. 
131,896, 27.8.19. Conv., 25.11.16. 
Fkrko-molybdenum or molybdenum steel is pro- 
duced by the interaction of alkaline-earth salts 
of molyhdic acid with molten iron in the presence 
of carbon or with steel at about 1700° C. — T. H. Bu. 

Iron and steel; Cementation of . M. L. M. 

Luttenschlager. F.P. 143,716, 2.7.19. 

Iron or steel is heatcsl to 700° 800° C. in a elose<l 

muffle containing a mixture of 1 pt. of potassium 
ferricyanide, 1 pt. of potassium chromato or bi- 
chroinato, 2 pis. of pota.ssium ferrocyanide, and 
20 — 25 pts. of wood eharcoal, and then hardened 
in a solution of sodium cidoride and caustic swla, 
with or without ammonium chloride. — T. II. Bu. 

Acid-resisting alloy. A. W, Clement, As.sr. to The 
Cleveland Brass Manufacturing Co. U.S.P. 
1,333,706, 16.3.20. Appl., 26. 7. 17. 

The alloy contains Cr 60, Fe 39'2--39'7, and C 0 3 
0*8 the carlxm Ix'ing present as a earhide of 
chromium and iron.- L. L. L. 

Ferrous allog; Corrosion-resisting . S. Mc- 

Clure. U.S.P. 1,311.992,1.6.20. Appl., 31.1.19, 
An iron-copper alloy containing more than Oo Cu, 
but not sufficient to jirevent tin* alloy from laung 
rolled into sheets, is sp{*(ially suif.ilile for parts of 
plant exposed to products of conihii''tion of fuel. 

.\. .1. H. 

Rust-proofing compound. W. If. Allen. U.S.P. 

1,341,100, 2,5.5.20. Appl., 18.11.18. 

A RU8T-proofing compound eonsi.sts of ferric oxide 
(I pt,), fernjijs oxide (3 pts.), and pho.sjiliorif acid 
(equivalent of 60 of the commercially pure 

acid), — A. de W. 

Sherardising ; Processes and apparatus for . 

8. 0. Cowper-Coles. E.P. 143,674, 26.3.19. 

A ROTARV drum, vhich is inaintaimMl at a (onstant 
t<?raperaturc in a suitable beating apparatus, is 
divided diametrically into two rommunicating 
chambers. When one ehnrrib»‘r is iK-ing charged 
with the articles to be loated, the (it her chamber 
containing the hot rAnc dust is cut off from access 
of air. After charging, the drum is closed, given 
a half turn, and the ehamlM'r.s put into coinmuni* a- 
tion with C 9 ch other, so that the hot dust falls on to 
the articles. — T. H. Bu. 

Flotation method. G. D. Van Arsdale and C. G. 

Maicr. U.S.P. 1,32.5,817, 23.12.19. Appl., 2.5.9.17. 
Thh ore pulp is treated with an emulsifying agent j 
(oil), and a true emulsion produced, for example, i 


by agitation after addition of caustic soda. The 
mixture is then de-emulsified, e.g.f by addition of 
sodium sulphide, and subjected to flotation. A 
much bet^.or recovery of copper is obtained in this 
way from certain clayey ores such as Arizona por- 
phyries. 

Tin and other ores; Smelting J. H. Gray 

U.S.P. 1,340,951, 25.5.20. Appl., 18.3.19. 

' Ores of low volatile metals, e.g.. tin, arc smelted 
j on the hearth of an electrically-heated furnace in 
I which non-oxidising conditions are maintained, the 
i outlet flues containing material adapted to trap the 
i metal in the fumes. — T. H. Bu. 

j Solder for aluminium. R. A. Jncob.sen. U.S.P 
I 1,341,508,2.5.5.20. Appl., 2.1.19. 

An aluminium solder is composed of Sn 67‘60, Zn 
16‘90, Bi 2‘82, A1 1'41, and phosphorus tin 11*27%. 

— J. 8. G. T. 

Aluminium ; Process for the autogenous welding 

of Chem. Fabr. Grieshoim-Elektron. G.P 

319,684, 2.5.17. 

SoLUHLE fluorides (e.f/., soilium or potassium- 
sodium fluoride) are added to the alkali halide used 
as a flux ; the slag producoil is then readily removed 
by washing with water. {Cf. G.P. 315,231 ; J., 1920 
162a.)-A. R. P. 

Platinum and similar metals; Process of extracting 
from their sands and ores. R. Thayer. U.S P 
1,341,686,1.6.20. Appl., 26.6.19. 

A CITAUGE of ore is mixed with a halogen compound 
of an alkali metal and heated, and tho volatilised 
metal is colUrU'd. — T. 11. Bu. 

Sintering; Method of preparing fine ores for — - 
and the jiroituct thereof. F. A. Eustis. U.8 P 
1,341.890. 1,6.20. Appl., 21.5.19. 

The ore i.s rnach' into a filter cake and finely divided 
fuel is ap{)li(sl to the surface of the cak('. — B, M. \ . 

Light rnetah; Process and apparatus for (he. re- 
Corel g of — — from turnings^ residue. '< and ashis 
K. Hess. G.P. 318,301, 4.4.18. 

The material is added gradually to a bath of .i 
molten .salt contained on the lieartli of a lurnace, 
through a feeding device which just toiiclies tin' 
surface of the hath, the bath being well stirred to 
means of a rake aft('r each addition. Openings ‘w'e 
I)rovi<bsl in tin- furnace through which the iininu i- 
ties whiclj accumulate on th<> surfac-e of tli*' hatli 
may he r<'moved. When tlu' salt is Haturalf(l with 
impuritic's, tlie charge is poured bv tilting tli.> 
furnace. A. lU P. 

.\fagnefic $r pa rnfors. F. Ublig. E.P. 141,2*21, 

2‘<.i.2U. (unv., 10.10.19. 

Steel; /Voccss fur producing . A. Viiglcr, 
Assr. to TIm' Chc'mical Foundation, Jnc. U.S.P. 
1,312,701, 8,6.20. Appl., 24,1.14. 

See (;.P. 2.^), 1)14 of 1913; 1915, 363. 

Electric melding of iron or steel or olloys thereof. 
A. 0. Hvde.' U.S.P. 1,311,558. 2.5,5.20. Ai)pl , 
25.11.19.“ 

See E.P. 128,463 of 1918; J.. 1910, 640a. 

Solder for aluminium and process for making same. 

A. M. Ayaltt. E.P. 123,993,4.3.19. Conv. ,‘ 4.1.19. 
See U.S.P. 1,33.3,237 of 1920; J., 1920, 372a. 

M all eahlei sing cast metal; ,]fefhnrl of . W. G. 

Webster. E.P. 143,989, 12.3.19, 

Hep. T:.S.P. 1,298,007 of 1919; J., 1919, 423 a. 

Alloys. A. (>)hn. E.P. 14-1,119, 4.7.19. 

8rr U.8.P. l,32.3,aTT-4 of 1910; J.. 1920, U8 a. 
Furnace lining. U.S.P. 1,341,299. See I. 
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XI.-EIJECTB(MJHEHIST#¥. 

Carbon monoxide. Hofmann. See VII. 

Patents. 

Electric furnaces and the like; [Temperature] 

rnntrol for . The British Thornson-Housion 

Co Ltd From General Electric Co. E.P. 
143>37, 19.6.19. 

Two temperature controlling devices arc used to 
regulate tho power supply to the heating element 
of the furnace in such a manner that one of two 
predetermined temperatures may bo maintained. 
The heating element is quickly raised to and main- 
tained at the higher of these temperatures until the 
furnace charge reaches a predetermined tempera- 
ture. The temperature control is then automatically 
switched over from one device to the other and the 
temperature of the heating element reduced to and 
maintained at the lower predetermined tempera- 
ture. — J. S. G. T. 

Sec also pages (a) 613, Sulphite liquor (U.S.P. 
1 .341,361). 514, Dyeing (U.S.P. 1,3.T3,700). 517, 

Chlorine cells (U.S.P. 1,341,510 and 1 ,342, .336) ; 
Electrolytic cell (U.S.P. 1,342,378). .625, Meat 

(P:.P. 143,609). 527, Acetic acid (PI P. 124,19.6); 

Ethyi acetate (K.P. 131 ,600). 529, Loose compounds 
(U.S. 1,333,701). 


XIL-FATS; OILS; WAXES. 


Cottonseed oil; Chemical composition of . G. S. 

.Jamieson and W. P’. Baughman. J. Amer. Cheiii. 

Soc., 1920, 42, 1197—1204. 

Refined oil from Sea Island cottonseed consists of 
the glycerides of myristic (0’3%), palmitic (20/). 
stearic (2/), aracliiclic (0‘6%), oleic (3.6’2%), and 
linolic acids (41'7%). By tiHuitment of the lead 
salts with ether, a fairly complete separation of the 
saturated from the unsaturated acids was achieved. 
By fractionation of the methyl esters of the satur- 
ated acids under reduced pressure, and cry.stallis.'i- 
tion of the products of hydrolysis of each fraction, 
tlw! saturat'd acids were each isolated and identi- 
fied.— J. K. 


I 


Castor oil and petrol from various sources; Solu- , 

hility relations of — , W. R. G. Atkins. .T. 

lust: Petrol. Tcchn., 1920, fi, 223—228. 
fcj.vjiFLKS of East Indian, Plgyptian, and Pliiropean 
petrol were miscible with castor oil in all propor- 
tions. PVactions distilled at 52° and 90° C. gave , 
critical .solution points of .32'2° and 31 ‘6° C., whilst 
tho fraction 104° — 114° C. dissolved in all pro- i 
portions in castor oil. Normal paraffins differ but ! 
little in their critical temperatures of solution I 
<47’3°— 47‘9 C.), whilst benzene, toluene*, and 
pentamethylono are miseiblo with castor oil in all j 
proportions. Tho presence of aromatic and j 
naphthene compounds lower.s the ini.scibility j 
toniporaturcs of the paraffins. Variations in tho 
castor oil also affect the critical temperature of 
fiolution, — C. A. M. 

Fatty acids obtained by the oxidation of paraffins. 

F. Phschor and W. Schneider. Ber., 1920, 53, 
922—92,6. 

Pure paraffin or crude expressed paraffin was 
heated with (’iluie sodium carbonate solution in a 
steel autoclave at about 170° C., whilst siraultano- 
ously compressed air was pumped through the mix- 
ture. The paraffins were oxidis<*d more rapidly 
under these conditions than at atmospheric pres- 
sure, and the yield of fatty acids was as high as 
^90% of the paraffin used. The rate of reaction 
Taries with the temperature, and is proportional 
to the pressure of the air. Iron, manganese, and 


copper had approximately equal catalytic effects, 
but other substances investigated were less active. 
The highest yields per given time were best ol^ 
tained by working to secure complete neutralisation 
of the sodium carbonate solution rather than com- 
plete utilisation of tho paraffin. The acids brined 
are true monobasic fatty acids of sp. gr, less than 
1 and completely soluble in light petroleum; unlike 
the commoner members of this series, however, they 
contain an uneven number of carbon atoms. The 
following have br^en definitely identified: — 
C,,H,aOj, m.p. 6.5° — 66° C.; m.p. 58° — 

59° C.; m.p. 50°— 51° C. ; m.p. 

38° C. Examination of a patented process for the 
oxidation of paraffin by blowing air through the 
Bub.stance heated at 135° — 145° C. in an iron vessel 
in the absence of water showed that tho actual 
products are the acid anhydrides ivhich can be 
separati*d from unaltered paraffin by means of 
acetone. — H. W. 

Paraffins; Oxidation of [to fatty acids etc.]. 

A. Grun. Her., 1920, 53, 987—996. {Cf. Kelber, 
J., 1920, 220 a.) 

Pure paraffins, or mixtures such as vaseline or 
petroleum, are readily oxidised under suitable con- 
ditions by air or even by gaseous mixtures contain- 
ing as little as 1% of oxygen. The statements by 
various authors that the process can be catalytically 
accolcrateri by oxygen-carriers are, in general, 
erroneous and depend, in part at any rate, on in- 
sufficiently extended analysis of the products. Thus, 
a series of experiments carried out with a paraffin 
(m.p. .62° C.) at 160° C. sliowtxl that metallic oxides 
such as lime and barium oxide, salts with an alka- 
line reaction, and c('riain neutral substances such 
as carbon and fuller’s earth are particularly harm- 
ful, whilst acidic substances, such as stearic arid, 
are, according to the properties of the liydrocarbou 
u.sed, either helpful or at any rate not markedly 
inhihitive. If tho conditions of reaction are not 
carefully <'hoRen, one earbon atom after another of 
the intermediate products can be oxidised away, 
and the whole scries of acids from those of high 
molecular weight to the volatile acids and ulti- 
inat<*ly fortnic acid, or earbon dioxide may be 
obtained. Particularly when oxygen is used, the 
action is likely to lead to violent explosions due 
to tho intermediate formation of peroxides. The 
products of oxidation differ quantitatively and 
qualitatively according to the conditions of the 
experiment. When the oxidation is not too vigor- 
ous, the product consists of mixtures of waxes with 
more or less free acid, alcohols, and some unsaponi- 
tiable matter. Tin? composition of the mix- 
ture of acids depends on factors such as 
temperature, duration of action, etc., and 
the product may consist mainly of the 
series C,* to 0,2 or higher or of sudi in which 
C,o to C ,4 or C,, predominate. Hydroxy fatty acids 
are also formed and are present partly in the form 
of esters or ostolidos, whilst unsaturated acids, pro- 
bably derived from tho hydroxy-acids by loss of 
water, are also found. The uusaponifiable matter 
consists to a .small extent of unchanged paraffin, 
but chiefly of higher alcohols together with other 
compounds, probably aldehydes, but possibly also 
containing ketones. (Cf. J.C.S., Aug.) — H. W. 

Patents. 

OHs^ faiSy and the like ; Treatment of . 0. Cal- 

vert. E.P. 143,321, 21.2.19. 

Oils or fats are agitated by 8pra.Ying%etc. with 
glycerin at al>out 140° C. until free fatty acids 
and other in<Mliblo constituents are esterified into 
edible glycerides. Tho treatment may be carrie<l 
out under pressure or in a current of dry non- 
injurious gas to remove water, or in the presence 

K 
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of a catalyst, Tho oil may also l)o simultaneously 
deodorised or hydrogenated.—O. A. M. 

Grease; Apparatus for extractinf) from organic 

matter. K. A. Stahlgrcn and T. L. Shannon. 
U.S.P, 1,341,523, 25.5.20. Appl., 11.3.19. 

Grkasr is oxtrack'd from orj^anio snbstanres by 
moans of a solvent in a rotary drum provided with 
an agitator (which also 5(wvcs as a means of heat- 
ing) adjiicent to tlie walls of the drum and which 
ia rotated in an opposite direction to the driiiii. 

-C. A. M. 

Oils; Afnnufacture of edible and technical . 

Byk-Guldenworke. G.P. 317,717, 18.5.18. 

Alkvl esters of fatty acids are polymerised, with 
or without tlie simultaneous action of oxygen or 
active light rays, or fatty acids, which have 
been thickened by oxygen or active rays, are con- 
v<'rted into alky! esters. The ethyl ester of linscHxi 
oil fatty acids when heated to 300° G. .yields a. pro- 
duct with iodine value about 100 and a vi.scosity 1 
between that of olive and castor oils. — C. A. M 

I 

Fats; Process of exiractinij fnnn moist, 

(jranutar or pul ccrulent substances, A. Lorenz, 
G.P. 319,664, 25.7.17. 

Tfif. material is extracted in a closed vess<4 con- 
taining a perforated false bottom by means of a 
solvent introduced from below. 4'he false bottom 
rests on a central support, which serves as dis- 
tributor of the solvent, and is perforated with large 
holes opening obli(pioiy downwards. Tho lK\aring ; 
for the axb' of the agitator is abo constructed in • 
the central support, and is cooled by the cold sol- : 
vent. — C’. A. M. 

Copr(i-dr\iin(j apparatus. .1. D. McCord, Assr. to 
San Pablo Oil Mills. Ltd. P.S.P. 1,341,655, 
1.6.20. Appl., 31.10.17. Renewed 2.1.20. 

XIII. -PAINTS : PIGMENTS ; VARNISHES ; 
RESINS. 

Patr.vts. 

JResins; Process for purifyinn . U. T. Hruoks. 

Assr. to The Commercial l{<'sear( h Co. I'.S.P, i 
1,340,873, 25.5.20. Apf)l., 11.5.18. 

Rfsinots material i.s subjeett'd t<i the action of the ' 
ehlorhydrin of a gaseous gletiru', th»‘ Ii(|uid portion 
si'parated from any solids ac< ompanying it, and > 
then evaporated to rccovi-r resinous material, tlu- ; 
di.stillate being couden.^ed. Steam is pa'S< <l through ' 
the solid material to extraet any li(jiiids riunaining ' 
in it, the (Xtract is < oncentraU'd and uuite<i with • 
the condcni;<‘<l distillate, and the re.sultant ii<|uid 
ernploved for treatment of a fresh charge of resinous 
material.— A. de W. 

Varnish; Proerss itf rnanufarhi rnig - . (1. }f. 

Bennett. L.S.P, 1,311.103, 25.5,20. Appl., 
20.1.19. : 

A Ql’ANTiTY of ’.arnish 'bodv '^ is co<jkcd remote 
from a closed blending diamlM-r, then transfenasi , 
to the blending chamber, and a (juaritity (»f soIv« nt 
introduced. The solvent vapout,^ are led off from 
tho blending chamber by means of vafiour pres- 
sure, condcn.wd, and retiiiiosl to the fharnher (cf. 
V.H.P. 1,298,159; J., 1919, 128a).- A. de \V. 

[Pesinott/f] moulded prod.urfs; Proerss of producing 

. L. T. Richard.son, As.sr. to The Cutler- 

Hammer Mfg. Co. U.S P. 1, .'142, 067, 1.6. 2t}. , 
Appl., 6.6.18. 

A PHENOLIC substance is inixe<l with a non-volatile | 
methylene compound in proportions to afford about [ 


one phenol group to one methylene group, and 
the mixture is heated under anhydrous conditions 
to form an initial condensation product in whicli 
less than half the phenolic substance has combined. 
This is mixed with a filler, the mass compacted, 
and the condensation reaction completed by further 
heating. — B. M. V. 

Paint and process of making the same. .1. AVingcii 
U.S.P. 1,341,250, 25.5.20. Appl., 12.2.19. 

Skk E.P. 1.33,852 of 1919; J., 1919, 916 a. 

XIV.-INDIA-RUBBER; GUTTA-PERCHA. 

Vulcanisation and depohimerisation. E, Seidi 
Giimmi-Zeii., 1920, 31, 797-^798. 

The beneficial effect accruing to rubber by vulcan- 
isation by the hoi process is accompanit'd by a ; 
m.-irked adverse “depolymerisation” effect, which 
is masked by the former. Rise in tornperaturc. 
however, increa8<.'s the rate of tho former chaiig,- 
more than that of the latter, so that by vuleauisa- 
tion at a higher temperaiuro to the same pn- 
centago of combined sulphur, tlu' proportion of (Ik. 
depolymcrisation effect relative to the henofuial 
effect is decreased and the product possesse.s grealcr 
strength. — D. E. T, 

liuhher membrane; Process of diffusion through a 
- — . 11. A. Daynes. Pioc. Roy. 80 c., 1920 \ 
97, 286—307. 

The passage of a gas through a rublwr nicuibraiK- 
is a simple dilfusiou process in which the siirl'iirc 
ri'sistauce is practically negligible, I'he mean 
dilfusion ctmstaut is 1 l'4x 10 cm. per .stc. .at 20 ' 
'I'he absorjition cmdlicient is ()'()35 (mean), and ihiv, 
has a low tauiiperalure cuelli(ueut, (l'5 per L (’ 
((’/. .T.G.S., Aug.)-.l. F. S. 

J’atknt. 

Rubber romjtoumls; Man\ifacfure of . jf 

Wade. Krom Goodyear Tire and Rubber Uc 
E.P. 1 13,610, 24.2.19. 

Skk U.S.P. 1.301.693 of 1919;,)., 1919, 472 Urher 
ingivHlii'uts than liai ium sulphate can be' iiieerjiDr- 
.•ited in rubber mixings in a .similar luaniu r. 


XV.-LEATHER: BONE; HORN; GLUE. 

Tanning materials; True tanning value of la ;/ 
table . ,1. Wilson ami F, ,) , Kmn. ,1 

ind. Eng. ('hem., U*20, 1'2, Pm - 169. 

Tanm.n i.s delinod as that iKutiou of the water- 
soluble eoiistituents of the material wliidi will pM- 
eil>itale gelatin from solution ami which will ton,, 
compounds with hide film' whicli are resistani to 
wa.shing. I'o determine tlie true tanuiug value o! 
vegetable suhstam’es 12 g. ot liide powder, of k:io\,ii 
bide suh.stanee eoulent (uitrogi'u x.V(i2). is .slmkeii 
lor 6 brs., with 200 c,e, ot an aipieous .solution ol 
the tanning inateri.il ; if, after thi.s shaking, tlu' 
solution gives u turhidity with gelatin-salt solution, 
the operation mu.st l)(« re()ealcd, u.sing h's.s of tlr 
t.uinin solution. Ihe, tanned powder is waUicd 
with waiter am! s(juee/cd, about 12 wasliings beim; 
r♦()Ulred to remove non-taunin substaiiei's (feiro 
ehloride tf'st). then dried at room temperature ter 
21 hrs., and analy.sed for wat<T, fat (cliloroform e\- 
tr.'H t), and bide substajice. 'Die difference Ix twa cii 
the percentage .sum of th<‘se constitiients nml lOt) i'' 
taken as the percentage of Unniti Analyses el 
•piehraf ho, oak bark, suina< h, ete., by this metliod 
ami by the official method of the American Leather 
Ghemi.sts’ Association show that the latter nudlmd 
may give results in error to the extent of 4.3 - 
P. 8. 
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Tanning materials; “ Modified shake method ” of 

nmilvtis of . Gr. Baldracco and b. Camilla. J. 

Z Leather Trades’ Chem., 1920, 4, 101-111. 


A RErLY to Parker’s criticisms (J., 1920, 123 a). 
The results obtained with the olHcial “shake 
method’’ are liable to considi'rable variation {cf. 
Jedlieka, Collegium, 1916, 5.57). Non-tannin hl- 
trute.s obtaiiK'd Irom th(^ oflicial method ot analysi.s 
of certain tanning materials may contain tannins 
which are not precipitated by the ordinary gelatin- 
K'llt reaction, but arc precipitated by the gelatin- 
acetic acid ivagent (U’9 g. of gelatin di.ssolved in 
50 c c. of distilled water on tlie water-bath and 
mixed’ with 10 c.c. of glacial acetic acid). One 
drop of this reagent added to -1—5 c.c. of the non- 
tannins filtrate will precipitate I part of tannin 
in 150,000. 'Idle “ moditied shake nudhod ’’ is car- 
ried out with a lightly cliroined hide powder which 
does not alter on keeping and can be ea.sily pre- 
pared. The riH'tliod shows no anonialiics and non- 
tannin tiltrates are obtained which an* always free 
from tannin, as shown by the gelatin-acetic aciil 


1 


reagent. — D. W. 


Tannins.. JV. Ifamnjneli-tannin. II. K. Freu- 
denberg and D. Peters. Per., 1920, 53, 95.3 1)61. 


The [irevious conclusion (.1., 1919, 296 a) that 
hamanieli-tannin is an ester-like compound of gallic ; 
acid (2 mols.) and a hexose is continued. The latter i 
consists of an alilo-hexosi* to the extent of 93% at | 
any rate, but it has not been definitely identified. | 
Various imjirovements in expi'rimental ti'cbniqne ! 
are ilescribed, including tlu* purification of hama- j 
meli-tannin, the preparation of tannase free from ! 
dexlro.se, the examination of tlu* caur.se ai tl>e ; 
ri'action by measurement of tin* gradually in- j 
cn'asing acidity of the solution, and the rejilace- . 
me''.i of lead carbonate and basic h>ad acegate by j 
prepared clay for the removal of gailic acid and 
tannin. O'f. J.C.S., Aug.) H. \\\ 


Patents. 

Liniiiui and otliav ianninq apciatians upon hides or 
.s/ria.sy M. Owen. ' U.b.P. 1 ,.312,866, 8.6.20. 
Ai)|d., 11.8.19. 

See K.P. 128,151 of 1018; .1., 1919, 640 a. 

Alkali siluat,. G.P. .318,516. See VI f. 


XVI.-SOILS; FERTILISERS. 

Sods; Aeidihi and acidiinel ry of — — . Invest iga- \ 
fion of acid sods hi/ means of the Injdroijen elec- 
hodv. Jl. (1. Knight. .J . Ind. Frig. Chem., 
1920, 12, 457 154 

Determinations were nnule with a new type ot 
hydrogen electrode cell. When an acid soil is added , 
to a neutral salt solutimi the hydrogen ion eoncon- i 
tratioii reaehes a maximum almost at ouee, but ; 
secondary reaeiioiis later eaiisr* a <leerea.se in the , 
concentration. If a free base is pre.^ent in the salt ' 
solution, it is neiitralisc’d rapidly as iiidi(at<'d by 
tin* eliaugo in liydrogen ion concentration, but the 
hydrogen ion eoiieentration of tlu* .solution eon- i 
tinucs to rise for an unknown period. Then* is no ; 
sharp break in the progress of base absorption by i 
an acid soil sin li as would warrant dilFerenliat ion ! 
of active and latent acidity, or immediate and j 
ev(*ntual lime -.a'quin'iiient . The changes in l>*g C 
ajiproacli lu*; :ly straight line fuiudaons with jiro- 
gri'ssivo addition of base in the {rresenee of a 
neutral salt solution; dilferent indicators will give 
differences in lime recinirement for soils depoiuling 
on the slope of the log C curve, and the greatest 
diffen'ines occur with soils containing much 
organic matter. Insoluble products arc formed 
when a base is addtid to an acid soil, calcium pro- 
ducing Uvss soluble products than does pota8.sium, 
but calcium and potassium hydroxides have equiva- 


lent power in neutralising acid soils. The absorp- 
tion of bases by acid soils is due largely to rela- 
tively insoluble acids. — W. P. S. 

Soils; Lime, requirement of accordinq io the 

V eiicdi method, compared with the hydrogen-ion 
concent ration of the sod ejdracd. A, AV. Blair 
and A. L. Prinev. Soil Sri., 1920, 9, 253 -259. 

With tin* samples of tin* partn ulnr soil examined 
(a loam soil which had r<‘<'eiv<-d viirying ajiiilica- 
iion.s of lime) there apju'ared to be a fairly close 
eorrelaticju between tin* hydrogi u ion com entration 
of the soil extract ami tb<^ lime r('(Hiir< im*nt of the 
soil as dclermined by the \'eiteh nxTliod. Samples 
which gave (^xlra(•ts with a bydrogen-ion eoneeii- 
Iration of about pn 6’7 or over won' alkaline by 
the Veiteh method. With soils containing a high 
p('recntag<* of organic matter certain inconsistencies 
appcar<Kl, boAvev(*r, due possibly to the presence of 
builcr substance.s. -W. (F 

Sods; flydrogen-ion concent rat ion measurements of 

//I connexion with their hme-require- 

m-caf.s.” .j, S. .lollV. Soil Sci., 1920, 9, 201— 
266. 

The results obtained are in fairly close agreement 
with those of Blair and Prince (ineeeding abstract). 

-W. G- 

Soil; Ifelative absorption by of .>iodiiim car- 

bonate and sodium elt'oride. T. II. Kearney. Soil 
Sci., 1920, 9, 267—27.3. 

When cipial volumes of solutions of eipial concen- 
tration of sodium carbonate and of sodium chloride- 
are added to the .same weight of sand and allowed 
to remain in contact for 24 lirs., electrical resistance- 
iiK asun-meiit.s indicate that the sodium carbonate- 
is absorlh'd to a far great(>r extent by the sand than 
is tin* sodium chloride. Over the concentration 
r.'inge O'l to 13) ^ , on the average, approximately 
63 ; of the sodium carbonate, but (july 2.3% of thc- 
sodiuni chloride was absorbed. This factor, as well 
as .be partial formation of the less injurious bicar- 
bonate, needs to l)e taken into .'leeonnt in inve.sti- 
gating the comparative toxic effect of alkali s.alts on 
plants grown in soil cultures. -W. (». 

Wheat. Blisli. .SVc XIXa. 

Patents. 

X if rif i/iix/ bacteria; Vrepaiaiian of liquid cultures 

of . F. M. Wood. IJ.8.P. 1,341,030, 25.5.20. 

Appl., 24.7.19. 

CrLTEJiKs of nitrifying bac teria for soil fertilisation 
are prepared by mixing erusbed leguminous nodules 
with water, adding a mixture of equal parts of 
ganhm soil and well-rotted manure, and exposinpe 
the Ii(|uid to a “sun-warmed atmo.qdiere until a 
strong emulsion is obtained.” — J. II. Ji. 

hertiliser material; Process and product of making 
- P- McG. Shucy, Assr. to Savannah 

Chemical Co. and F. J. Gibson. I'.S.P. 1,341,598. 
25,5.20. Appl., 2.11.18. 

Molten nitre-eake is mixed with a phosphate-bear-, 
ing material and an organic nitrogt*: ons material. 

-W. J. AV. 


XVII. -SUGARS; STARCHES; GUMS. 

Sugar; Effect of varying the amount of “ in- 
oculum." and concentration on the deterioration 

of hq mitulds. N. Kopeloff. J.«Ind. Eng. 

Chem., 1920, 12, 455-437. (Cf. J., 1920, 380 a.) 

Deterioration increases with an increase in the 
number of mould spores inoculated into the sugar 
and with a decrease in concentration of the fftm9 
surrounding the sugar crystals. At moisture 
ratios of le8^ than 0T8 there is little, if any. de- 

H i 
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terioration with a mould infection of less than 5000 
spores per grm.; at moisture ratios above 0*18 de- 
terioration occurs with upwards of 100 spores per 
grm. Under similar conditions As 2 )er(jiUuit Sydowi^ 
Bainicr has a greater effect than PeniciUhim ex- 
panmni or A. myer. — W. P. 8. 

Dejdrom.; Action of hydrocyanic acid on . J. 

Bougault and .1. Perrier. Coraptes rend., 1920, 
170, 1395—1397. 

When an excess of jiotassium cyanide acts on dex- 
trose the action is slow, tho whole of the dextrose 
being combined only after at least two days at 
20® C., and the time reejuired increases with the 
dilution of the solution. If an excess of dextrose 
acts on potassium cyanide tho whole of tho cyanide 
is destroyexi in 10 hrs. at 20® C., and the mixture is j 
no longer toxic. — W. G. j 

Wood charcoal. Pickles. See He. I 

Patent. ! 

JTunt jellies etc, (t.P. 303,995. See XIXa. i 


XVUL-FERMENTATION INDUSTRIES. 

■Enzymic extract^ polyzime; Propert ie.<i of a specially 
prepared — comparing its starch liquefying 
qiower with malt diastase. J. Takamino, jun.. 
V'lnd K. Oshinia. .1. Amer. Chem. 8oc., 1920, 42, 
K 201 — 126 ^). 

Polyzime is an aqueous extract of diastatic en- 
zymes, sp. gr. 1‘03 — I'OO, containing many other 
enzvines, made from a spei ially prepared culture ot 
Asiyergillus oryzo' on media, consisting mainly ol 
wheat bran. Its amvloclastic power by Wohlgt'- 
luuth’s method is I) .i0®/30 min., 3-(XK); D 40®/2l 
hrs , lir)-(K)0; whiist hintner’s sacoharogeiiic value 
at 21° is 43, and at 50°, 150°. Its dia.static power 
remains unchanged at tho ordinary temperature 
for 6 montlis, but is diminished after 3 hrs. above 
40° C.~J. K. 

Acidity of u'ort.i, heer.c, and other physiological 
liquids; y§w method for determining — III. 
Investigation of carbonates and pho.'iphate-car- 
honate mixtures in presence of capillarity active 
tndicafor.i of acid and alkaline nature. W. 
Windi.sch and W. Dietrich. Woch. Hrau., 1920, 
37, -3^, 43-*- 40. 54— 50, 70 -71. J. Inst. 

Brew., 1920, 26, 3S8- 389. (67. J., 1920, 12^ a, 
461a.) 

The surface-tension inetho<l3 previously descri Is >d 
were applied to the stud\’ of tho ecjuilibria pro- 
duced in solutions containing potas.sium, mag- 
nesium, or cal( ium carf>onate (or bicarhonaU*), and 
TOuno|K)tassium piiosphato (r/. J., 1920, 21t.lA). 
Eucupine diilvvdrochloride and iindecvlic acid were 
employed a.s "indicators.” — J. 11. L. 

Filter pulp; Purification of [in brcu’prfV.fj. 

jR. Heu.ss, /. ucH. Hraiiw., 1920, 43, 145 — 11/ , 
161-1(>3. (Cf. Foster, J.. 1910, 1170.) 


washing, sterilising, pressing and replacement in 
the filter, should be completed with the least possible 
delay.— J. H. L. 

Pyruvic acid, FermentabUity of under the 

conditions of the fixation method. {Fermenta- 
tion of pyruvate-sulphite by yeast.] C. Neuberg 
and E. lioinfurth. Bor., 1920, 53, 1039—1052. 
The behaviour of tho pyruvic acid-sulphite complex 
has been further studied, particularly with respect 
to its action under tho influence of widely-varying 
clas.se.s of yeast and yeast preparations. The 
complex is at least as readily fermented, as is 
pyruvic acid itself (cf. Zornor, J., 1920, 276 a). 
All types of yeast and yeast preparations decom- 
pose pyruvic acid in the presence of an equivalent 
or greater amount of sulphite and under suitalile 
conditions of permeability (which appear to he 
comparable witn the osmotic reipii remen ts of sugar 
fermentation); the pyruvic acid-sulphite complex, 
in spite of its stability, is more readily fermented 
than the unstable, sugar-sulphite compound. ((;/. 
J.C.S., Aug.)-H. W. 

irin^^; Process of treating [clarifying] white . 

L. Monnier. Ann. Chini. Analyt,, 1920, 2, 
147-148. 

Certain white wines examined by tho author con- 
tained a bright blue .sediment consisting of ferric 
fcrrocyanido; potassium ferrocyanido and gelatin 
iiud evidently boon used for clarifying the wine, 

— W. P. S. 

Wine vinegar; Determination of total soliils in 

_ Aschoff and II. Haase. Z, iifft'ntl. (ffnan,, 

1920, 26. 4- 6. 

Indirect determination of the total solids in wine 
viiuMOir hv tlie method of Lehmann and Genim (Z. 
ViiU^rs. Nahr. Cenuss., 1912, 23, 207) gives innic 
accurate results than a direct determination. The 
.'jp, gr. (d) of the vinegar is det<>rniined, the aeiditv 
titrated witli A/l sodium liydroxide solution. ;ind 
tho number of c.c, multiplied hv 0(XX)l8 ( J). 
The dilFerence between d and d‘ gives tlie sp. gr. (>[ 
the extract .solution, and frtun this tlie toi.al snliL 
are obtained hv im'an.s of Windiseh’s tahh'. 

C. A. M. 

■Vrohol- I Temperature] corrections for densil'ics »f 
H. 1). Richmond. Analyst, 1920, 45, 222. 

A TAiti.i; gives the figures ne<'e.ssary to correct die 
sp. gr. to 1.5 5°/ 15-5° V., wlien tho (hderminat ion 
has hem'll made hi’tween 10° and 1.5° 6., or lK’t\y'en 
10° and 2.5° (5, and covers a range of sp. gr. fn.m 
O'Tl) to 0-99.— W. P. S. 

Patent. 

Drain - Process for steeping and rnaRinf/ . 1*. 

Rummel. G.P. 31H,70l. 5.12.17. 

Grain is treated with cellulose waste lyes or 
fermented r/dlulose lye.s, whicli mar be added to (lie 
steeping water. This shortens the stfH'ping proeess, 
promotes oxidation, and prevent.s mould growth 


Aw investigation of the purification of pulp Ironi 
\)Oer filters, including an account of a biological 
control of the usual method of purification as 
practised in ten different br«>weries. Provided the 
cake« have l>een completely disintegrated in the 
preliminary w'ashing with cold, or preferably 
warm water, sterilisation can usually be attained 
byheating for | hr. at abouv 80° C. Tf the apparatus 
ncontzins less than 40 — 50 pt». of water to 1 pt. of 
pulp,%ngcr heating or a higher temperature 
is desirable. Old pulp appears to be more difficult 
^han new to sterilise, possibly owing to the presenee. 
^f knots. After sterilisation the pulp always 
^mmes more or lesa re-infocted Wfore it is 
replaced in the filter. The utmost rloanliness is 
eiecNWsary, and the whole series of operations— 


XIXA.-F00DS. 

Wheat; Effect of jrremiture freezing on compose 
tion of M. J. Blish. J*. Agnc. Re.s., W), 

19, 181 188. 

Premature freezing, i.e., freezing of 

growing plant, afftx^ta tho composition of 

the flour milled therefrom, the percentage of n 

protein nitrogen, reducing sugars, and a 

reacting substances bmng higher in each th.^ 

in the corresponding sound 

protein nitrogen of frozen whwt u ogi-ii 

siderably higher percenU« of .-ammo-nitrogni 

than that of sound whoat.—W. U. 
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Pearl barley. Its manufacture and composition. 
J. A. LeCiorc and 0. D. Garby. J. Ind. Eng. 
Chem., 191W, 12, 461 — 465. 

The pearling process consists in subjecting the 
barley to a scouring action between a revolving 
mill-stone and a surrounding sieve, the latter 
moving slowly in the opposite direction to the 
stone; from 6 to 6 pearling operations are neces- 
sary, and in each a certain amount of endosperm 
is removed, in addition to the husk and bran. The 
first two pearlings yield a product known as “ pot 
barley ” and cause a loss of 22% of the whole 
material, 25% of the protein, 41% of the fat, and 
60% of the mineral constituents. In continuing 
the operations to produce pearl barley (6 pearlings) 
65% of the barley material is removed, 
together with 74% of the protein, 80—85% of the 
fat, P.Oj, KaO, CaO, and MgO, and 97% of the 
crude nbro and SiOj. — W. P. 8. 

Itangoon beans [; Hydrocyanic acid in ], W. 

Koenig. Chem.-Zeit., 1920, 44, 405—408, 

414—415, 433—434. 

Hydrocyanic acid (14 — 65 mg. per 100 g.) was 
found in 59 samples of Rangoon beans {Phaseohts 
lunatus). The enzyme in the beans is not destroyed 
by boiling, and the whole of the hydrocyanic acid 
is liberated from the glucoside by exposing the 
cooked beans for 2*4 lirs. to the action of water. 
The glucoside is not decomposed by pepsin with 
dilute hydrochloric acid. In the case of beans con- 
taining not more than 30 mg. HCN per 100 g., the 
hydrocyanic acid may be removed by twice soaking 
the beans for 24 hrs. with 5 times the amount of 
cold water, and then boiling tlnmi twice for 1 hr. 
with the same excess of water, which is renewed as 
it evaporates. Beans thus treated lose about 14% 
in weight, but are then non-toxic. The husks of a 
sample contained 6*1 and the kernelH about 40 mg. 
HCN per 100 g.— C. A. M. 

Patents. 

Grain; Process and apparatus for converting 

into paste or dough. J. C. A. Point-e. E.P. 
117,271, 5.7.18. Conv., 5.7.17. Addn. to 8381 
of 1913 (J., 1914, 330). 

TiiF. grain is washed and i;ia».erated in water and 
then subjected to pressure between rubber-covered 
rollers and superposed perforated plates in order 
fo separate the pulp and husks; salt, yeast, etc., ^ 
fiiay be added during the pulping process. The 
wasliing apparatus consists of a cylinder fitted with 
a vertical rotating shaft provided with helical 
blades and the macerator has a constant ■ 
temperature water-jacket. — W. P. S. ' 

Vegetables and the like; Method and apparatus for 

drying . 8. Vlcssing. E.P. 143,074, 20,6.19. ! 

Veoetables are subjected to the action of super- 
heated steam (at IW — 200° C.) for 5 — 10 mins., 
and then dried on cruciform screens in nn ujjward 
current of hot air. The screens are arranged in 
horizontal layers, and by periodically rotating them 
the vegetables are transferred from one layer to 
the next lower one, and so on. — W. P. S. 

Meat and fish and like food preparations; Pre- 
servation and treatment of . E. G. Peyton 

and R. Ferguson. E.P. 143,669, 24.3.19. 

Tub food is immersed for a time in an electrolytic 
bath, which may contain common salt in solution, 
and then desiccab^l for preservation. Prior to , 
use the product may receive a further electrolytic : 
treatment. — J. H. L. 

Milk; lieconstructed and pi'oeess of making ! 

the same. A. W. Bosworth, Assr. to The Boston ! 
Floating Hospital. U.8.P. 1,341,040, 26.6.20. i 
Appl., 1.7.18. j 

Non-hxtuan milk is treated by first separating the | 


fat, together with fat-soluble vitamines, and the 
cftsein, then removing from the serum practically 
all the calcium and phosphorus, without any of the 
dissolved vitamines, and finally re-combining the 
resulting serum with a portion of tha fat and with 
protein and calcium and phosphorus in substantially 
the same proportions as are present in human milk. 

~J. H. L. 

Humanised milk ; Preparai ion of . n Timne 

G.P. 319,022, 2.4.19. ’ ^ 

Fresu cow’s milk is enriched with fat and treated 
with a mixture of sodium and potassium pyro- 
phosphatea (3 g. per 1.). The precipitated leea 
digestible portion of the casein and most of the 
calcium salts are separated by iieating and centri- 
fuging, and the milk intimately mixed with a 
solution containing 9% of lactose. — C. A. M. 

Fruit juices and jellies; Preparation of from 

fruits and other vegetable products with the 
simultaneous manufacture of preserves. 0. and 
C. Bielrnann. G.P. 303,995, 25.11.16. 

Fruits etc. are treated with the runnings from 
sugar refineries etc, (e.g., a solution of molasses) 
in a connected series of diffusion vessels. — C. A. M. 

Lupin seeds; Proeeyss of preparing a flour free 
from hitter fwinciples from — . J. D. Riedel. 
G.P. 319,591, 30.11.17. 

Lupin seeds are treated with a solvent for fats in 
the presence of alkali and then with strong alcohol, 
to obtain a flour suitable for human food.— <1. A. M. 

Preserving peas, beans, and other pulse. A. Bruff. 
E.P. 143,804, 20.12.19. 

Drying vegetables and other materials; Processesr 

and apparatus for . A. A. Goubert, E.P. 

144,080, 27.5.19. 

Skk U.S.P. 1,305,599 and 1.305,600 of 1919; J., 
1019, 597 A, 562 a. 


XIXb.-WATER PURIFICATION: SANITATION. 

Sewage; Purification of by activated sludge, 

R. (■ambier. Comptes rend., 1920, 170, 1417 — 
1419. 

A VERY slight trace of chloroform in the air 
bubbled through the sewage during purification by 
the activated sludge process is sufficient to inhibit 
the formation of nitrates. Similarly if air satu- 
rated with chlorofornib is bubbled through the 
sewage for 1 hr. and then pure air for 4 hrs. to 
remove the chloroform, on the introduction of the 
sludge and the subsex^uent bubbling of air, the 
ammonia disappears but no nitrates are formed. 
Further, attempts to isolate nitrifying organisma 
from activated sludges were not succassful. These 
results arc opposed to the view that nitrification 
takes place during the purification of sewage by 
the activated sludge process. — W. G. 

Patents. 

Water purification and softening; Manufacture of 

base-exchanging compound for J. Oos- 

field and Sons, Ltd., and H. J. Wheaton. E.P. 
142,974, 21.3.19. 

A COMPOUND of silica and soda for water purifica- 
tion and softening is prepared by neutralising 
dilute sodium silicate solution to the extent oT 
about 50% of the sodium. The gelatinous mass 
obtained is dried at a low temperature^ washed to 
remove soluble salts, and granulated. *A suitable 
product contains 12 6% Na,0 and 87*4% SiO,. 

— W. J. W. 

Sewage and other foul liquids; Apparatus for 

aerating . R. Ames. E.P. 143,369, 28.4.19. 

In aerating tanks a movable device for raising^ 
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the sludge to the surface comprises a series of 

vertical pipes fixed in a carriage, the low’cr ends 

of the pipes being bell-mouthed, and the upper , ^ , 

L .11 I ... _i I used . — yV: i . o. 


.Pokssium 


ends be/n^ provided with mushroom-shaped 
flani^os. J3y moans of an intornal concentric pipo, 
and an air lift conaistinjj: of a conical box with 
apex below and slotted to allow air to escape 
upwards, or other suitable device, the sludjic is 
raised to the surface tbroug:h tlie bell-iiioiithod 
pipes, and then Hows in a cascade over the mush- 
room Hanses back into the tank, becoming 
aerated in the process, ~W. J. W. 


tie sample is titrated with 
hydroxide soktion asm pheaolpbthlem as i„er 

cator; e is the number of c.c. of the alkali solution 

J ir, V Q 


Salicylic acid; Melting point of . W. J. Bush 

and Co. Perf. Ksaent, Oil Rec., 1920, 11, 207, 

PuuE salicylic acid has m.p. approximately 159° C., 
and products of m.p. 158° — 159° C. are regularly 
obtained in current British manufacture. 

-G. F. M. 


(Slfijmpfi and other liquids; Purification of , 

W. Jones. 11.8. P. 1,511,561, 25.5.20. Appl., 

8.8.19. 

See E.P. 132,826 of 1918; J., 1919, 876 a. 


XX.-DRGAN1C PRODUCTS; MEDICINAL 
SUBSTANCES ; ESSENTIAL OILS. 

Salvarsan and neosalvarsan ; Examination of . 

Utz. Siiddeutsch, Apoth.-Z(‘it,, 1920, 60, 187-' 

JS8. Cheni. Zeiiti-., 1920, 91, 11., 7r2. (Cf. J.. 

1920, 2-IOa.) 

Salvarsan preparations may be conveniently iden- 
tified by Gaebel’s reaction, according to which this 
compound givi's ihe diazo rca< tioii with a-najihtliyl- 
amine, but not witii /j-naplitliylainine. Salvarsan 
and ueosalvarsan can he distinguished from one 
another by the following reactions : 5 c.c. of neo- 
salvarsan solution (l.'KKK)) with 0 1 c.c. of dilute 
hydrochloric acid gives a precipitate, soluble on 
boiling and not re-pr 'cipitated on cooling. Salvar- 
ean gives no such pi t cipitate. With an eipial 
volume of acetic acid ueosalvarsan solutions give a 
cloudiiies.s changing to an orange-colounnl pnicijd- 
iat(' on heating, whilst .salvarsan giXf't a nrg.itivc 
result. W'ith lorric cliloridt' liotli preparations give 
n green to red coloration, and with excess tin.' s.il- 
varsan .'solution hccomes dark re<l, aiul ueosalvarsan 
violet. Mercuric ebioride gives with salvarsan a 
heavy vvliite precipitate, and with ueosalvarsan an 
orange precipitate, both ol wliicli becoiiu' s'.mewliat 
grey or dirty on heating and rapiiliy sink to the 
bottom. Ammonium molybdate yields with siilvar- 
fian an olive-grt'en jirecinitate and witli neosalvar- 
san an olive i oloration oecorning dark green, but 
no precipitatf'. Platinic cldoride gives only with 
ueosalvarsan a Hocculent precipitate which gradu- 
ally settles. Picric acid produces with salvarsan 
solution.H an intense yellow precipitate* which i.s not 
di.ssolved on heating, whilst witli ueosalvarsan only 
a slight opalescence is produced aft<‘r long stand- 
ing. On the addition of a concentratefl solution of 
fiodium bisulphite the yellow 8:ilvarsan solution 
immediately bc'comes greyish-greiui, followed by a 
dirty gniy ck/'udines.s; on warming, the liqui<l bo- 
«:omefl hist green and then yellow, and finally a 
lcmon-yello\v pre( ipitat** is formed. Neosalvarsan 
gives no reaction with this reagent. — G. F. .M. 

Sympathoiniineiic nminpx [, A fnivo-ilerirutires 
of ruiphthat^^n*’. A. Madinaveitia. Anal. I'l.s. 
Quira., 1920, 18, 66--7>^. 

PlivsiOLOGiCAL tests with amines ot similar consti- 
tution to adrenaline hut containing a naphthalene 
instead of a benzene nucleus, showed that a naph- 
ibaJene compound is 40 tinnvi more active than a 
benzene one, and that introduction of a hydroxyl 
in the nucleus increases the physiological action of 
the cximpou^vd. — W. R. S. 

Saccharin amiiytis. 0. Beyer, Chem.-Zeit., 1920, 
44, 437-^38. 

The formula x~201329xc- 100/0*09845 may be 
used to calculate the percentage (x) of o-bonzoic- i 
•uipbirnido in comtnercial saccharin when 1 g. of I 


Chlorobenzenes ; Catalysing action of aluminium in 

the preparation of . J. Mounier. Coinptes 

rend., 1920, 170, 1451—1452. 

i Foil the preparation of chlorobenzene aluminium is 
; an excellent catalyst. To obtain a steady absorp- 
tion of chlorine 1 pt. of aluminium per 1(^1 pts. of 
benzene by weight is used. If the action is stopped 
when the sp, gr. of the liquid reaches 1*008 a yield 
of 87% of mouociilorobenzeno can he obtaim'd. 

-W. G. 

Chloroform and other volatile substances; Deter- 
mination of . A. Schlicht and W. Austen 

Z. olfciitl. Chem., 1920, 26, 55—57. 

To dotormino cliloroform in a mixture of the samis 
with alcohol, 5 c.c, of the sample is diluted wdth 
water to 2(X) c.c., shaken with 00 c.c. of other, and, 
after separation, the sp. gr. of the other is deter- 
mined. Eacli ineri'ase of O'OOOl in the sp, gr. 
corresponds wdth 0*178(3 g. of chloroform in tiui 
alcohol-chloroform mi.vture. The sp. gr, of the 
latter gives an aiiproxiinate nu'asuro of the alce- 
holie strength, after the cldorotorm has been deter- 
mined and an allowance ni.ide for its sp. gr. 

— \v. r. s. 

Camphor; E eaininathn of Chinese crude , 

K. R. Duvey. Analyst, 1920, 45, 22tV 221. 

Motsturk is determined by tlio carbide luetliod, 
allowing 3 hr.s. tor the evolution of the ga.s. To 
determine w;it(‘r and oil, 1(X) g. of the sample i> 
pressed between layi'i’s of lint in a steel lyliiuier. 
2 in. in iliam. and 6 in. deep, li.aving a [leriorated 
bottom plate and a piston worked by a strong sert'w 
thread; after 15 mins., tlie caki* is removed luid 
weighed. The moisture content of the pr< ssed ('nkt' 
is determined, and from this ar»^ found the amoinr^ 
of c’\pr(‘ss(‘d water and oil. T'he total (piantity nt 
oil is calculated on the assumption that the residmil 
wator and oil in the pri'ssed eake are in the same 
proportion as they are in the exjiressed liquid. 

— W. IV s. 

(hi of vhniopotCnmi fiian nnioiis sinirrrs; t’/on/"- 

sition of , H. K. Nelson. J, Arner. Clieiii. 

Soe., 1920, 42, 1201 -12U8. 

'rill, imerl Inf distilling e ll e H opod 1 11 HI oil ill a lilpal 
runauit of ste;iin, keeping the condenser water 
warm, and rei<*eting the water separating from the 
oil in the receiver, in order to avoid us far as 
i r..,)bl(* (ps omiiosition ol ax <11 idol (rf. J., 19U'', 

710; 1911, 1279) is (onfinned. By distillation with 
low-pres.sure steam, oil of low iiNcaridol (ontent w.is 
obtained, there being a di.stillation residue of 7 ; 
25 , soluble in water and probably consisting of 

glyccds (r/. J., 1913, .379), as against 2.3%, with 
more rapid distillation and the nrecautions stated 
above. The proportion of ascariclol, determined by 
distillation under .3 -6 mm. pre.ssurc, in oil trom 
(farroil County, Maryland, II. S. A., amounted to 
60 77%, from .Java 70%, from Florida (dry plants) 
41/,, from Eastern IJ.S.A. (wild plants) 20,,,, 
whilst samples a year old were found to bavo 
deteriorated little, if at all. ;>-Cymeno, l-litnonene, 
and probably a-terpinene aro also prewnt in the oil. 
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Bubieva midtifida; [Etsentiall oil of . E. K. 

Nelson. J. Amer. Ohem. Soc., 1920, 42, 1286. 

A SAMPLE of the light yellow oil from California, 
Bp. gr. 0*8512 at 26°/25° C., [a'ly^ +35*75, con- 
tained 85% of torponos, largely /?-phellandrene, j 
and also anethole. — J. K. 

Tea leaves; Unsaturated alcohol of the essential oil 

of freshly fermented . P. van Rombnrgh. 

Proc. K. Akad. Wotensch. Amsterdam, 1920, 
a, 758—701. I 

The alcohol appears to bo a hoxeno-3-ol-6. (Cf, \ 
Aug.).- J. C. 11. 

Alkali in organic salts; Estimation of — as sal- j 
phate. C. F. van J)uin. Chem. \VG.<^'kblad, ] 
1920, 17, 283—284. ; 

The alkali salt is evaporated with concentrated j 
sulphuric acid until fuming ceases. The resulting i 
mixture of sulphate and p,vrosnl])liatc is dissolved j 
in a little ammonium carbonate solution, tlic .solu- I 
tion is evaporated to dryness, and the residue ] 
gently ignited. In this way losses by spurting are | 
avoided, and any carbonaceous matter is easily 
burne<l off.— W. S. AI. i 

Bromine chloride and cilnjlcnc. Delepino and ' 
I’ille. Eee VII. 

(Jonddciimelric titrations. KoltholF. See XXllI. ; 

Patents. 

sicrfic acid ; Eruduct ion of - — from paraldeh \ide > 
as the primarn )natvrud. So<’. des Acieries et 
Forges d(' Finninv, F.P. 124,195, 18.2. 19. Conv., ; 
J3.3.18. 

PAK\],nF':iiYj)M is diiHictly convcrlcsl into ac(‘tic acid ; 

by eleclrulylie oxidation in a cell provided with a ' 
porous catliode, c.g., gas carbon, and a nd’ractory ' 
anoflc, such as magnetite or ])latinum, using a high j 
<‘iirj'('i+ doFsity and tl) '' sulphiirie aeid as the olecv ! 
t rolyte. 'j'he paraldehyde' is j)ourod on to the sur- 
I'aci' of th(' acid and dissolves until a conce'iitration 
of It) 15 : is rcacliefi ; the exe(*ss floats on the .sur- 
face aii<l dissolves as the oxidation proceeds. Oxida- 
tion is faeilitated hy the aa liiion of a small qnan- ; 
tity of a salt, of a metal eaj)ahle of sc.-veral degrees ' 
of oxidation, such as inangaiH'.se, cerium, molyb- : 
’ennm, (jr vanadium. 'I'lie concentration of the i 
.lictic a( id tjiay he carried to about 40%, and it is ! 
then s('pa rated from tin* suli)hinic acid by dislilia- [ 
tion.- (1. F. AI. I 

Ethyl acetate; Mai\afacl)ire. of from paiudde- I 

hjjde as primary mate rail. 8o(‘. des Aeieric.s et 
Forges de Firminy. F.P. 131,000, 18.2.15). 

Conv., 13.3.18. 

By adding to the mixture of acetic acid and dilute 
sulphuric acid produced by the electrolytic oxida- i 
lion of paraldf'hyde (preei'ding ahstraei), a (piau- | 
tity of ethyl alcohol c<|uiYalcnt to the acetic, acid 1 
which it contains, and distilling the whole in a j 
rectifying apparatus, ('.sterification is effecUxl and [ 
pure ethyl acetate^ distils. The liquid remaining, | 
containing snlf)liuric acid and a little iion-esterificd | 
acid ami alcohol, may bo again employed as a basis ; 
for a fresh ele( I rolysis, — G. F. AI. ! 

lllydr']ox\jat U hydes and their ethers; Manufacture 

of . A. Weiss. E.P. 139,153, 0.1.20. Conv., 

18.2.19. 

Apomatk! hydroxyaldeh.ydes or their elher.s are 
ohth'in'd by the interaction of an aromatic nitroso- 
componnd such aa nitrosobenzene, p-nitrosodi- 
methylaniliiio etc., and a mixture of formaldehyde 
with a phenol or phenol other. For example, an 
excellent yield of vanillin is obtained by heating 
for several hours on a wator-bath a mixture of 


equiraolecular proportions of gtiaiacol and formal- 
dehyde and half a mol. of p-nitrosodimethylaniline, 
methyl or ethyl alcohol being added as a diluent, 
and gascou.H hydrogen chloride being bubblea 
through continuously. The reaction mixture is 
then treated with sodium hydroxide, the alcohol 
distilled off, the by-prndnet, p-aminodimcthyl- 
aniline, extracted with beJizene, and the residue 
acidified and again extraete<l with benzene to re- 
move the crude vanillin, which is purified by dis- 
tillation in vacuum. — G. F. Al. 

ftft-Jfichloroethyl sulphide; Production of . 

AV. J. Pope, C. S. Gibson, and 11. F. Thuillier. 
F.P. 142,875, 3.4.18. 

/i/f-I)iciiLouoKTiiYL sulphidc is obtained in upwards 
of 90% yield by passing dry cthylmu! into sulphur 
monocldoride heated to and inaiiitained at 50° — 70° 
C. {cf. J., 1920, 3H3a).-G. F. Al. 

Chloropicrin ; Pr<jducfion of , K. J, P. Orton 

and W. J. Pope. F.P. 112,878, 9.5.18. 
CiiLOKoi'icaiN is obtained by the aetion of chlorine 
on [)icric acid or other .suita!)le nitro-plienol, in pre- 
sence of suflicient a(jiicous alkali, preferably sodium 
or potassium hydroxide or carbonate solution, to 
dissolve the iiitro-derivutive and neutralise the acid 
produced in the reaction: C, Hj(N()j),()ll + llCL + 
5H,()-3CCl,(N(),) f 131iCl t 3(.’(),.-G. F. AI. 

.\rsenic compounds [mono- and di-arylarsenious 

tialides']; Production of aromatic . \V. J. 

Pope. E.P. 142,880, 11.0.18. 

.Mono- and di-aryiursenious balidt's are obtained 
by bringing an arsamions lialide in the liquid or 
vapour form into ijiiiniate contact with a triaryl- 
arsiuc heated to a high tc'inperatiire under atmo- 
spheric i)ressure. According to the proportion of 
ar^'iiious halitie employed reactions expressed by 
tlu' following ('(piations, in the typical ease of the 
ph('nvIars('nious ehloridos, oecur: — 

(CJl.),As + 2A.vCI, :3tC,lFbVsCl,; 
2((%H,),As-f-AsCl, 3(C,H ),AsCl; 
(OJF),As tA,sCl,-{C„H,),AsCl--(C\H.)AsCI,; 

(CJI,),AsCl + AsCl, . 2((\H,)A.sCl,; 

(;C%H,)A.sCl, I (C,Jl,),As - 2(0,11, ),AsCl. 

For these reaetions a temperature approaching 
doO*^ C. is favourable. The products may bo 
separated by physical or ehcniieal means, or should 
the diaryl eompouml he required as the main pro- 
duct any mono-aryl compound present may be con- 
verted by gently boiling with triphenylarsino as 
<*xpressed by the fifth e(juation, and, eonversely, 
should tho moiio-aryl compound be required, any 
diaryl arson ions cldoride present may be trans- 
formed according to the fourth equation. — G. F. M. 

.Arsinie acids; Process of preparing aromatic • — — . 
A. Alounoyrat. E.P. 142,917, 21). 2. 19. 

Aromatic arsinic acids arc produced by the, inter- 
action of aromatic diazonium compounds with cold 
or warm aqueous or dilute alcoholic solutions of 
ar,seniou.s acid, in an acid, neutral, or alkalino 
medium in the presence of a copper salt and a re- 
ducing agent adapted to the acid or alkalino 
medium employed. In acid nuxlium hypophos- 
phqrous arid or eiiprons hydroxide are miitable, 
whilst in a neutral or alkaline medium sodium 
hydrosulphite, sodium fornialdebydesulphoxylatc, 
or even an excess of alkali arsenite, may l)e em- 
ployed. The method of procedure is capable of 
numerous modifications in detail, of which examples 
are given. — G. F. M. 

Benzoic acid; Production of . W. P. Thomp- 

son. From Les Etabl. Poulenc Freres, J. B. Son- 
dorens, and J. Abonlenc. J'l.P. 143,392, 27.5.19. 
Benzoic acid is obtained from toluene by oxidation 
with a mixture of sulphuric acid and manganese 
dioxide, the. reaction mixture being maintained at 



528 A Cl. XXL-PHOTOGRAPHIC MATERIALS, Ao. Cl. XXn.-EXPLOSIVES, *0. Unly 81, IMO. 


60° — 70° C., whereby only email quantities of benz- 
aldehyde escape further oxidation, and only traces 
of carbon dioxide are formed by the further oxida- 
tion of benzoic acid. The operation is conducted 
in a closed jacketed vessel fitted with arrangements 
for steam heating and water cooling, with an 
agitator, and with a gas meter to record the evolu- 
tion of gas. The sulphuric acid and manganese 
dioxide are introduced into the toluene in small 
quantities at a time in order to prevent a rise of 
temperature, and any notable evolution of carbon 
dioxide is at once checked by cooling the reaction 
mixture, which is, however, maintained at the j 
highest temperature possible consistent with the I 
above conditions. From 200 kg. of toluene on treat- j 
ment with 400 kg. of manganese dioxide and 2000 
kg. of sulphuric acid (52° — 53° B., sp. gr. 1*56 — i 
r58) there are obtained 100 kg. of benzoic acid, ! 
8 kg. of benzaldehyde, and 100 kg. of recovered j 
toluene. — G. F, M. 

Thymol; Synthetic manufacture of ~ — . M. I 
Phillips. U.S.P. 1,332,680, 2.3.20. Appl., 8.9.19. : 
p-CvMKNE is nitrated, the nitro-coinpound reduced ; 
to the amino derivative (eymidine), the latter is : 
sulphonated, the amino group eliminated, and the 
sulphonic acid subjected to alkali fusion. — L. L. L. 


method of separation of the fractions is probably 
by filtration through a series of ultra-filters. The 
different nitrocelluloses can best be characterised 
and differentiated by osmotic pressure measuro- 
monts.-T-W. G. 

Powders and explosives; Analysis of Differ- 

entiation of trinitroglycerin and dinitrodycol. 
Marqueyrol and K. Goutal. Bull. Soc. Chiin., 
1920, 27, 443—448. 

DiNiTiiOGLYCOL may be differentiated from triiii- 
troglycerin either by the steady spontaneous loss in 
weight of the former when expos^ in a desiccator 
over sulphuric acid at 12° C. at the ordinary 
pressure, the latter not losing in weight, or by 
their different effects in depressing the freezing- 
point of benzene, the former lowering the freezing- 
point in 10% solution by 3*06° C. and the latter by 
213° C. Either of these methods is applicable for 
the estimation of the percentages of these two sub- 
stances present in a mixture, and the results arc 
not appreciably vitiated by the presentee of im- 
purities such as vaseline, diphcnylamine, dimcthyl- 
diphenylurca, diothyldiphenylurea, or dinitro- 
tolucne. For a correct interpretation of the results 
it is advisable to determine in the ether extract tlic 
substances other than dinitroglycol or trinitro- 
glycerin. — W. G. 


XXI.-PH0T0GRAPHIC MATERIALS AND 
PROCESSES. 

Coloured [photographic] sensitisers derived from 
quinolines, quinaldincs, and lepidines containing 
dimethylamino and diethylamino groups. H. 
Barbier. Bull Sm Chim., 1920, 27, 427—439. 

Thb author has prepared the methiodide.s and 
ethiodides of p-dimcthylamino<juinolinc, of 6- 
dietliylaminoqui noline, of G-diinethylaminoquin- 
aldine, and of 6-diinotliyluniinolepidine, and finds 
that when these alkyl iodides containing a dialkyl- 
amino group are condensed amongst themselves or 
with alkyl iodide.s of other ba.ses or with p-dimethyl- 
aminobenzaldehyde, they give a series of now 
colouring matters belonging to the cyanines. All 
of these cyanines, which contain the active auxo- 
cliromo group, or N(C,11,),, can U* u.sed a.s 

photographic sensitizers. ( 67 - J.C.S., Aug.) — \V. G. 

Photographic plate; Action of phosphorus, during 
oxidation, on the --- — ojul its ionising power. 
W, P. Jorissen. Hoc. Trav. Chim., 1920, 39, 
420-434. 

A REPLY to Ccntncrszwer and Petrikain (Z. phy.sik, 
Chem., 1912, 80, 2.‘15), in which it is .shown that the 
effects obtained on a photographic plate by phos- 
phorus in process of oxidation depend upon the 
velocity of the current of air removing the mist 
produced bvlhe oxidation and on the temperature. 

-W. G. 

XXII.-EXPL0SIVES: MATCHES. 

Cellulose and its esters. /. Fractional precipita- 
tion of nitrocelluloses. ,1. Diiclanx and E. Woll- 
man. Bull. Soc, Chirn., 1920, 27, 414 — 420. 
Nitrocellulosb can be divided into a number of 
fractions, which have widely differing viscosities in 
acetone solution, by fractional precipitation from 
its acetone solution by inearm of aqurous acetone or i 
irater. By repeating this process with the extreme : 
ractions, samples were obtained, the vi.scosities of i 
vhich in 2^ acetone solution were as 46:1, and at 
me end a nitrocellulose was obtaini'd, which in 
% acetone solution was as vi.scous as pure glycerol. ; 
These fractions obey the law of mixtures in so far i 
IS their viscosities are concerned, and the nitrogen j 
ontent of the different fractions from one and the I 
amo operation ia practically constant. A better | 


yitration of in-nif rotoluenc . Manpicyrol, Kubb r. 
and Jovinct. Bull, 8oc. Chim., 1920, 27, 420 
424. 

When m-nitrotolucno i.s nitrated with a mixture of 
16 pts. of sulphuric acid (98%) and 2 25 pis. fif 
nitric acid (88%) for 8 hrs. at 100° C., a niixtuiH 
of 2.3.4-, 3,4.0- and 2.3.0- or 2.3.5-trinitrotolucii(s 
is obtained, \V. (i . 

'Trinitration of o-xylcnr. Marqucvrol and 1’, 
Loriette. Bull. Soc. ('him., 1920, 27, 424- 420. 
By pas.sago through its mono- and dinitro-drriva- 
tives without ])unHcati()n of tlu'sc. hut u.siug fn >li 
nitration mixtures at each stagi*, o-xylene gavi' tin* 
two trinitro-o-xylenos previously descrihi'd ly 
Crosslev and H<*nonf (Clu in. S(K\ Trans., 2i'2y 

- W. (i. 

Mercury fulminate in mixtures for dehnuitui a; 
iJirerf estimalion of . Marqueyrol. Jbil!. 
vS(X'. Chim., 1920, 27, 448. 

A QU.ANTITY of 1 I'O g. of tile inixtUll* is I'Xliai [<■<] 
on a filter with 25 — 30 e.c. of a 5% solutinii of 
potas.sinm cyanide. The filtrate is collected iti tiu' 
dish of a Riche’s apparatins, and the miiniiy 
is deposited on the dish hv electrolysis and wrigln d 
as such alter washing with water and alr<tho! 

— w. (;, 

Chemicals [niinites and aturninium] used in 
technics; Short conunercuil analytical methods hr 

determinatoin of purity of . H. B. Falnr 

and W. B. Stoddard. .1. Ind. Eng. Chem., 

12, 576-578. 

For the determination of small amounts of .sodiuni 
in potussinrn nitrnU*, 1 g. is dissolvixl in 5 c.' . ot 
water. 1 c.c. of 2.V nitric a<’id ad<lcd, and tlnui ]<)( r 
of an acid solution of potassium nitrate, hiMmiCi 
nitrate*, and ca*sium nitrate (Ball, J., 1910, 46, 
several precipitations being made simultanf’oudy 
in Erh'iiincycr flasks. After connt'cting the flaf-ks, 
coal gas is pas.sed through them, and the sei i< s is 
then closed at one end by a glass ping and at tin 
other by a Bunsen valve. The fiask.s are allow<Ml to 
stand in a cool place for 48 hrs., and the prc< ipi- 
tate is collocted in a Goix’h crucible and wiislud 
with acetone, filtration hein^ conducted raj>i<lly 
to reduce exposure to the air. The crucihio is 
dried in air bath at 100° C. for 30 mins., and 
weight of sodium calculated from weight of pn* 
cipttate xO 03676. Alternatively the c*eaium sodinni 
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bismuth nitrate may be determined volumetrically 
by titration with potassium permanganate. The 
determination of nitrate in commercial salts is 
effected by decomposition with tungstic anhydride. 

1 g. of nitrate is carefully heated with 6 g. of 
tungstic anhydride in a platinum crucible over a 
Bunsen burner, the percentage of pure nitrate be- 
ing calculated from the loss, due to liberation of | 
oxygen and oxides of nitrogen. For the estimation 
of aluminium in flake or powder, its reducing power 
on litharge is utilised. 3 g. of aluminium is mixed 
with 100 g. of litharge and 30 g. of borax glass, 
25 g. of the latter being added for covering. The 
mixture is fused in a muffle, and after 20 mins, 
the molten lead is separated, freed from slag, and 
weighed, its weight X 00872 representing the 
aluminium. — W. J. W. 

Nitration of naphthalene. Pascal. See III. | 

Patents. 

Explosives for detonators ; Manufacture of . 

W. Rintoul, J. Weir, A. G. Ijowndes, and Nobel's 
Explosives Co., Ltd. E.P. 142,898, 10.1.19. 

The sensitiveness to shock of explosives such as ■ 
lead azide is reduced by pieeipitating the azide 
from solution as an amorphous, or abnormally crys- ; 
talline, or micro-crystalline powder, in presence of ■ 
a colloid, such as gelatin. The fine powder obtained j 
may be corned " by addition of gum or starch. i 

— W. J. W. 

r riming mixture. A. S. Cushman. U.S.P. 1,325,928, • 
23.12.19. Appl., 20.8.18. 

A MTXTuuE of a “ nitrated fuel body," e.g., tetra- 
nit:oincthyIaniline (tetryl), and a variable propor- 
tion of a non-combustible basic oxide, such as 
litharge, together with other kmnvn ingredients : 
(antimony pentasulpliide, lead thiocyanate, potas- : 
sium chlorate). 

Loose compounds [exjdosives]: Manufacture of . ' 

J. E. liloom. U.S.P. 1,333,701, 16,3.20. Appl., ' 
3.12.17. 

In the production of loose compounds, including i 
explosives, nitro-sub.stitution products, composite ■ 
nitro explosives, nitriM^ellulose, etc., the compon- ; 

< nts are dissolved in suitable licpiid mobile media ■ 
and the .solutions blended and mixed under insu- ! 
lated c'onditions in an alternating current field or j 
fields of regulated frequency and strength, and ' 
under suitable conditions of tcrnjicrature, speed, | 
and time.— L. L. L. i 

Explosive propellent pou'dcr. F. I. du Pont. U.S.P. 

1.341.207.25.5.20. Aopl., 28.4.19. , 

A PROPELLENT powdcr coiisi.sts of finely-divided • 
ammonium nitrate embedded in a small proportion 
of a substance which forms a matrix for it, a non- | 
porous mass being obtained on hardening. 

— W. J. W. 

Detonating fuse. W. G. Cope, Assr. to E. 1. du | 
Pont do Nemours and Co, U.S.P. 1,311,705, i 

1.6.20. Appl., 4.6.19. j 

The detonating mixture is composed of tri lit-o- | 

phcnylmcth’ Initramine and trinitrotoluene. i 

— w. J. w. ! 

i 

Pyroxylin; Solvent for use with and com- 

position.s containing the same. E. M. Flaherty, 
Assr. to E. 1, du Pont do Nemours and Co. 
U.S.P. 1,341,710, 1.6.20. Appl., 11.9.18. 

A MIXTURE containing amyl acetate, n-butyl alcohol, 
and benzine is used as a solvent for nitrocellulose. 

—W. J. W. 


XXUI.-ANALYSIS. 

Platinum wire in flame and head tests; Substitutes 

for . C. C. Kiplingor. J. Ind. Eng. Chem. 

1920, 12 , 600. 

The " lead " from a blacklead pencil is heated to 
redness, dipped in borax, and again held in t!^ 
flame so that a hanging drop of borax glass is 
formed at the end. The reducing action of the 
carbon does not interfere with subsequent bead 
tests. The filter paper method of Ehringhaus ^J., 
1920, 315 a) is rendered more useful by inserting 
the rolled strip into a glass tube containing the 
solution etc. under examination. The mouth of the 
tulie is constructed so that the paper fits it tightly, 
and about 3 cm, of the strip is allowed to project 
so as to form a wick. — C. A. M. 

Bulb; Connection for distillations. C. M. 

Clark. J. Ind. Eng. Chem., 1920, 12, 366. 

The upper tube of an anti-spray bulb passes a short 
distance into the bulb, and a baffle-plate, in the 
form of an inverted watch-glass, is attached to the 
lower end of the tube; the edge of the baffle-plate 
reaches to within 5 mm of the inner wall of the 
bulb, forming a narrow channel for the passage of 
the vapours. A hole in the portion of the upper 
tube inside the bulb allows the vapours t-o escape 
through the tube to the condenser. — W. P. 8. 

Melting points; Apparatus for the determination 

of . L. M. Dennis. J. Ind. Eng. Chem., 

1920, 12, 366—368, 

To obt.ain a better circulation and more uniform 
temperature of tlie .sulphuric acid in the type of 
apparatus proposed by Thiele (J., 1907, 436), the 
lower portion of the tube is inclined slightly down- 
wards and is then constricted and Ixmt upwards to 
the point wliere it enters the main or vertical tube. 

- W. P, S. 

Densimeter; New industrial — — for gases. E. 

Causer. Anal. Fis. Quim., 1920, 18, 79—82. 

A DENSIMETER for continuous readings, having no 
metallic parts, consists of a glass hell jar through 
which the gas is passed. A cylinder within the 
enclosed spare contains w'ater (for moist gases) or 
parafliii (for dry ga.scs) in wliich is immersed an 
areometer provided with a closed glass bulb at the 
top of its graduated .stem. The areometer sinks if 
the gas be lighter, and rises if Inaivier, than air. 

— W. R. S. 

Conductometric titratinns; of in ne.ufrali- 

sation analysis. I. Neutralisation of acids and 
bases. 1. M. Kolthofl. Z. aiiorg. Chem., 1920, 
111 , 1-27. 

Titrations arc carried out by running compara- 
tively strong alkali solution into t(j^e dilute acid 
.solution and determining the conductivity at inter- 
vals. The neutralisation curve is obtained by 
plotting conductivities as ordinates against volume 
of alkali added as abscissro. When a strong acid 
is titrated with a strong ba.se, the neutralisation 
curve is a straight lino descending sharply to the 
neutral point and then rising sharply as a second 
straight line as the solution Ix'comes increasingly 
alkaline. When a comparatively weak acid, such as 
salicylic acid, is titrated with a strong base, the 
neutralisation curve pas.ses through a miuimum 
before the neutral point is reached, and this point 
is not sharp. It may be found, however, by deter- 
mining the conductivity-concentration curve of the 
salt, which cuts the neutralisation (^rve at the 
neutral point. A very weak acid may bo titrated 
with a strong base if the dissociation constant is 
not less than lO'*® when the concMjntration of the 
solution is 0‘KV, or 10 * for a O OliV solution. The 
neutralisation curve then consists of a rising 
straight line which changes direction more or leas 
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sharply at the neutral point. Boric acid and phenol 
were successfully titrated with sodium hydroxide. 
A \yeak acid can be titrated with a weak base if 
their dissociation constants are gr^^J^ter than 
Thus acetic acid can he titrated with 
ammonia, but boric acid cannot because, on account 
of the hydrolysis of the neutral salt, the neutralisa- 
tion curv(' is rounded oif on either side of the 
neutral point, {Cj, J.C’.S. ii., 120.) E. H. R. 

iUmdui'fomctric i if idt ions : Vseof- in ncutrafi- 

satioih (imilysis. ll. Sinnilfoneuus iiirafion of 
different (fcids or hoses. I. M. Ivoltholf. Z. 
anorg. Chem., 1020. Ill, 28-51. 

A STUoxr. and a weak at id in tsjnal concentrations 
in O'LV solution can he titrated togetlier and good 
re.sults obtained if tlie disso('iation constant of the 
weaker acid is less than lx 10 *. With weaker solu- 
tions or gri'ater relative coneiuitration of the weaker 
acid, the dissociation eor»stant of the latter should 
bo smaller. The neutralisation point of the strong 
acid is best lonnd a.s the intersecting point of 
the salt conduct ivity curve and the neutralisation 
curve ((•/. preceding abstract). The dis.^ociation 
constant of the weaker a(‘id may he lowert'd, and 
sliarper rt'sults obtaiiunl. by addition of alcohol. 
Two weak acids (an b(' titrated togi'iher in cipial 
concentralions whcti tie* r.itio of tlu'ir dissoeuation 
constants is smaller than 0'0t)l, provided the ionic 
mobilities of tht* anions are not too clo'^ely similar. 
Thus oxalic and tartaric acids or oxalic acid and 
phenol can bt* titrated together, but not ac(*tic acid 
and phenol, because the cliango of direction of the 
curve at the point of neutralisation of tin* lii-d acid 
is too .slight. Win'll a dibasic acid is titraicd, tin* 
first neutralisation p>int can hardly lie dctcclt'd. 
but oxalic acid is exi'ptional. on account of the 
wide ditferenci* lit'twei'u iks first and second dis- 
sociation constants. (f'f. ii.. 121.) E. II. IE 

Potassitini hydro<jni phfhoJofe as a standard, in 

Volumetric analjisis. W. S. llcndrix-on. J. 

Amcr. Chem. Soc.. 1t)2<h *12, 721 — 727, 

PoT.wssir.M hydrogen phthalate for n.s4'* as a stand- 
ard in volnm. tric worlc (J., H)I5, III'^) is h.-st pre- 
pared from plillialic anhydride ami potasdum car- 
bonate, and is o!)tniiied ahsolntelv pure by three 
crystallisations : it contains no water of (.rystal- 
lisa.tion and is not hygro'* opie. A saturated solu- 
tion contains 10'2:r of th-* smU :ii 25'^ (h and :kji2 
at the boiling point.-— .T. V. S, 

Titration curves: Culorinitil nc dt tenninnt ion of 

. L. J. (lillespii*. J. .Nmcr. Chem. Soc., 

1920. i:, 712—718. 

Titkmiov ciirv* .-! ar*' obtairnd ( olorimct rically with- 
out the ime of a ‘’bnflh'r” mixtnn*. A colour 
standard is used, foimisting of a pair of tcst-tubc.s 
containing toAcih' r 10 droj»s of indicator .solution 
of suitabh* «;tr. ngth, thi* drop ratio in tin* two tnl>es 
K’ing varu'd trnm 1 ;!» to 9; 1. One of the tubes con- 
tain.s dilute alkali ami ’he «dhcrdilut4* n( jd, Rcfer- 
oiKX*. to a lahh* giv(*s tin* hvdrog*'?! exponent corre- 
sponding U» the drop ratio, or tin* cxfuincnt can 
be calculated from tfie ratio pn f.' • log ('drop ratio), 
where the drop ratio is the ratio of the nnmb<*r of 
dron.s of the indicator solution in the alkali IjjIx) 
to that in the at id tulx*. and k i- a constant derK>nd- 
ing on the indicator. It has the following values : 
tctrahromophcnolsnlphonephth.abin. 4'1 ; methyl 
red, 5'0; dibromt>-o-cre.Ht)lsulph()ncplitlia)ein, 6'.‘1; 
dibromothymolsulphonephth.dein, 71 ; phenolsul- 
phonephthalt'in. 7*7; o-cre.sf)!,sulplionephthaleirj, 81 ; 
and thymolsfilphonephthalein, 8’^.- J. K. S. 

potassium; Estimation of as perchlorate. 

(}. P. Baxk‘r and M. Kobayashi. J. Arner. Chem. 
Hoc., 1920, 42. 7.T5— 742. 

Thr method previously deitcrilxtd (J., 1917, 354) ia 
modifio<l by using absolute alcohol containing 1% t 


perchloric acid for the initial extraction of sodium 
perchlorate from the precipitate before washing it 
with a saturated solution of potassium perchlorate 
(Cf. J.C.S:, ii., 388.)~J. F. S. 

Manganese and zinc; Detection of in the pre- 

sence of jihifsphntes and oxalates. E. Schmidt 
Ber. denis. Pharm. Ges., 1920, 30, 217—218. 

Zinc and manganese arc precipitated as sulphides 
by amnioniuin sulphide in the presence of phos- 
phoric or oxalic acid, and not as pho,si)hatos or oxa- 
I late.s, a.s stak'd by Wester {cf. ante), and tlu^ir 
I separation from one another may then bo elfected 
, by the dili'erence in solubility of the respective 
I hydroxides in ammonia and ammonium clilorido 
.s()Iution. (Pf. d.C.S., ih. 289.)- C. A. M. 

liadnim; Practical meihi>ds for the determination 

of . III. Alphu-rny method, gamma-ray 

method, miscellaneous. S, C. Lind. .J . Ind 
I Eng. Chem., 1920, 12, 109-472. {Cf. J., I91.*>, 
610; 1910, 113). 

Impuovkmknts in the construction of the intcr- 
chaiigeahlo c]ectro.sco|)e {(oc. cit.) are dcscril)(>d, 
and consist of tin* substitution of amber or amlx'roid 
insulation instead of sealing-wax for both insu- 
lators, the use of metal stopcocks brazed into tin* 
chamber, and adjustabh* fittings for the micro, 
scope holder. Whilst the alpha-ray nu'thod is trust- 
worthy for (pialitJitive and v('ry rough <|U:in- 
titative purposes, it is not sufficiently acciirak* liu’ 
.scientific control or when a mineral is sold on ihr 
re-nlt obtaitu'd by tlie method, 'flu* three i Im i 
sources of error are ilu' variation in tin* amount i i 
loss of radium t'manation by gaseous dilfusiou from 
the on', the variability of tfie radium-uranium ratjo 
ill tin* ore, aud the position of tin* radioa(li\c 
material in the individual grains. In the gauiMi.i- 
ray method, tie* radium pi ei»ar:it ion must ho (du 
fined in a eln-cd ve>''( 1 to juevu'tit escape of ga-- , 
tin* measuromeul may be made after tiie vessel ho-, 
hc.-n elo'^ed for a month or more, the gamma-radia- 
tioti having llun reailusl a constant maxinuiui 
wliich is directly in'oportional to the ipianlit^ ni 
radium pre-ciil.-- W. P, S. 

MnJ yhdennm ; .{pplhatiun of ratal ing -arr 
" rrdartni " fn th I e i m ni\if lan of - . \\ . 

Scott. .1. Ind. Erie’. (3iem., !92<), 12, 578— .Xi, 
.Molvhdic acid in dilute sulphuric acid siduie n 
may ho redius-d at 2t)^ .30"' C. by a rotating /iic 

cylinder, tin* ( (Uitainiiij.’ Ix'aker being kcfit eoNcicd 
during tlie nalin tion iiy a s(dit (oiar-glass uiii. h 
S('rve.s to rt'tain enough hydrogen to tu t as a pru- 
tectiv<* covering for iho zinc. After reduct itm ihe 
xduticui may he titrated in tin* same beaker with 
p»‘rmaugauate, oi’ it may he irauvterred to aiioHu'r 
lH‘ak(*r containing ferrn* alum solution aud synipy 
[diosphoric acid.- - W. .1. W. 

Xitrte nitrogen; Appartilu ■S' for the dtiirniinaf ion 

of - bii Drrartlo':; inrlhnd. J. Erluh. Ann. 

('him. Analyt., l!^2(i. 2, 1 13 1 II. 

Thk a[>paratus ('ousi>ts (»i a re.u tiou flask, a mn- 
deuser, and a rec(*ivcr; an ariti-sj ray hull) is placasl 
between tin* Mask and tlie comU’nser, the hull) being 
partly liih'd with glass heads, A central tapped 
tnhi* extends downwards through the hull) to the 
l)ottoni of the flask, so that a eurient td’ air may 
he drawn through tin* apparatus to carry over the 
last traces of ammonia. AV. P. S. 

J)iphenylaTnine i cart ion [for nil rat (s\; Colour 
chanties of the . E. M. Ilarvi'y. J. Anier. 
Chem. Soc., 1920, 42, 121.5 1247. 

A MODiKiKi) dipln-nylainine K'agerit for uho in micro- 
rln*inical k'sts for nitrates in plant tissues consists 
of 05 g. of iliphcnylainino, r.5 o.c, of Bulphuric 
acid (95-'-f)67), and 25 r.c. of 10% ntpieous notns- 
siimi chloride solution ; or, if it is porticularly dc- 
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eirable to avoid darkening of plant tissues, 5 c.c. 
of sulphuric acid, 3 c.c. of glacial acetic acid, and 
2 c.c. of 12% aqueous potassium chloride solution 
may bo used at some sacrifice of coltuir intr' i.sity. A 
diagram is given showing the variation of colour, 
shade, and intcjiisity with strength of sulphuric 
acid. The proportion of diphenylamino is variable 
hotweon fairly wide limits, but in excess it inter- 
feres with the reaction ; variatioms of teinperaturc 
between 20'^ and 50° C. have little cflect; potassium 
chloride cause's not only an intensification of the 
blue colour, but an (extension in both directions of 
tlu! concontraiions of .sulpbnrie acid which produce 
it, ami is more suitahle for this purpose than sodium 
chloride owing to the greater solubility of its acid 
sulphate. The stability of the blue colour once pro- 
<luced, even in concentrations of acid in wliicli nor- 
mally it would not be produced, renders the order 
of mixing of some importance. {(Jf. Aug.) 

- .1. K. 

Jienzidine suliiluila; Solnhility of - — iu water. 

C. S. Bisson and A. AV. Ohristie. .1. Ind. Eng. 
Chem., 11)20, 12, 485-480. 

Thk solubility of benzidine sulphate in water at i 
various temperatures was as follows:- At 0° 0., ' 
0-019; at 25° C., 0-098; at 50° C., 0-141; and at | 
80° (b, 0-290 (by evaporation), and 0*252 (by ! 
titration) g. per 1. Hence in washing l>enzidino siil- I 
phale in the quantitative det('niiina1 ion of snl- i 
pbale tlio minimum amount of cold water should be i 
used. {Cf. J.C.S., ii., 385.)-C. A. M. ; 

(x'ns (I nnJ iisis : ( 'nutiniKi 'mn n i){tiiral ii.s fi>r in — . 

E. B. l\eaver and P. C. Lcdig. .1. Ind. Eng. 

Chaiii., 1920, 12, 308- 370. 

A coMiniRTioN pipette having a capacity of about 
150 e.c. has two sliori side lubes between which a 
platinum spiral is strung; tlie ends (af the si)iral 
exteml down tJie sid > tubes and connect with plali- 
nuni hauls seiiled through glass caj)S closing the 
ends of tlie Lulus; the e.af)s are eonumted on to the 
tidjcs and are vendilv lamioved when nec-essary. A 
comhnsi ion eaj)illar\ may be eonstriicted on fho 
vsaiiie prineiph*; the enppc'd side tad)es are fused on 
to oi)p()'.it('. sides of the capillary, one below the 
other, and a pl.atinum spiral is strung l><‘twe<‘n 
llieui. 'rids portion of the ea^ iHary is surrounderl 
by a sm.all watt'r jacket.- -\V. P. 8. 

See also pages ( a ) 507, Ah/regca, ui rixd elr. 
t’hnkei). 5(19. Acidijlrnr (Willstiitter and .Maseli- 
i i.inn, also Ainold and oilier.s); ]*ei ndeuin oih 
(H<'ss). 512, ]\'()ol ctf. (Krais and Biltz); Hast 

fibres (Haller). 513, Wooil (Dore). 514, Arsenic in 
sulphune. aeid (Kohr). 515, ('htorides (Bolam). 
510, .l/'.se/i/r in snitphur (Davi.s). 519, Afereuni 
(Plae<‘). 522, Tanninff mat erUil s (Wilson ajid Kern). 

523, Tannini) iiialerials (B'aldraeeo and Camilla). 

524, .ihohol (Richmond); \ meijar (A.seboff and 
Haas('). 520, SalvnrstiH etc. (I'tz); Sandutrtn 
(Beyer); Chloroform etc. (Sehlicht and AnsOn); 
i'omjfhor (l)ovey). 527, AUcidi in oryanir soils (Van 
Duiii). 528, Crptosirrs (Marqueyrol and (Jontal); 
Merenri! fiUminoie (Afarqiieyrol) ; ChemieoJs for 
piirul erti nies (Faber and Stoddard). 


American Drying Processes, Inc. Desiccation. 
19,982. July 9. (U.S., 27.3.19.) 

Balthasar. Jets for evaporating liquids. 
20,008. July 9. (Belg., 14.0.18.) 

Bennett. Separation of solids of different 
specific gravity etc. 19,830. July 9. 

Bloomfield. Still. 18,108. July 2. 

; Bowrey, and Duckliarn a ml Co. Centrifugal 

I separators. 18,739. July 5. 

I Chem. Fabr. vorm. Weiler-ter ATmr. (V.ntri- 
! fugal pumps for acids. lS,2i)3 and 18,390. July 2. 

I (Her., 28.9.10 and 19.11.17.) 

Clark. Pulverising, mixing, I'te. av)t)aratus 
19,1.55. July 8. 

Continuous Reaction (Jo., Skelley, and Smith. 
Means for mixing granular etc. substances. 
18,321. July 2. 

Dobblestein. Production of bri(|iiette.s. 20,011. 
July 9. (Her., 24. .3. 14.) 

Dorr Co. Selective recovery of organic materials 
from liquids. 19,207. July 7. (U.S., 1.7.19.) 

Dow. Drying apparalns. 20,100, July 9. 
Elektro-Osmoso A.-G. Process lor <'xtracting 
maferials. 18,521. July 3. (Ger., 3.7.19.) 

F.'iirlie. Filling material for reaction spac(‘s. 
19,919. July 9. (F.S., 23.3.18.) 

Frc'vtag. Wasliing gases and vapours. 18,319. 
July 2. (Gcr., 19.8.18.) 

Granichstadton and Sitting. Hydration and pro- 
duction of catalysts. 19,511. July 8. (Austria, 

7.7.17. ) 

Hutchins. Drying apijaratus. 18,195, July 3, 
•Iner and Smen. Apparatus for dissolving 
materials with acids etc. 20.025, July 9. 
(Austria, 20.12.15.) 

Krujqi ,\.-G. .\('id-rcsisting pipes, boilers, etc. 
18,0.30. ,JuIy 2. (Ger., 17.0.18.) 

.Martini n. llunckc A.-G. Producing inert gases 
fur firc'-prevention. 19,579. .July 8. (Ger., 
23.9.10.) 

Mazza. Separating elerm'ut.s of gaseous mix- 
tures. 19,250. July 7. (Ital., 7.9.15.) 

Aliillcr. Di'vices for separating constituent 
part; of lu'terogeneou.s mixtures. 17,561. June 28. 
(Ger., 10.2.19.) 

Norma Comp., and Sehweit'kardt. Grinding- 
machines. 19,81K) 1. July 8. (Ger., 26.2 and 

1.3.18. ) 

Norton Co. Grinding inaeliines. 19,059 — 19,601 
July 8. (U.S., 21.7.14 and 28.0.15.) 

Petz»'l. Si'paration of gas mixtures. 20,214. 
July 9. (Ger., 9.4.14.) 

Schmidt. Reaction towers. 19,290. July 7. 
(Ger., 11.4.19.) 

Soc. I’Oxylithc. AVa'^hing and drying gases. 
18,379. July 2. (Fr., 22.1.19.) 

Soe. Anon. Enieri)risos Simon-Carves. Rotary 
furnaces. 20,273. July 9. (hr., 4.6.18.) 

Teiehner. 18,394. »S’f>c X. 

Ciiited Filters Corp. Rotary suction filters. 
17,538. June 28. (F.S., 24.5.17.) * 

\ ivies. Apparatus for washing or extracting 
liquids, 19,745. July 8. (Fr., 20.3.19.) 

C03T1'LF.TK Sl’KCTFICATlONS ACCEPTED. 


Patent List. 

The (l.ites aivon in lliia list are, in the caee of Arulicn- 
tioiiH for Patent.-^, those of application, and in the rise uf 
Complete Spot. TicationB accepted, those of the Ofllciai 
Journals in vvliich the acceptance is announced. Complete 
Speriflealion.s thus advertised as accepted are open to in- 
spection at the Patent OJice immediately, and lo opposi- 
tion within two months of the date aivon. 


I.- GENERAL; PJ.ANT; MACHINERY. 
Ari’LiC’ATioNa. 

Acton and McKean. Separation of solids from 
liquids. 19,134. July 7. 


13,0,32 (1919). Briiijes and Goodwin, and Harris. 
Mixing and/or agitating machine^ . (115,230.) 

July 7. 

1032 (1920). Fabry. Continuous stills for dis- 
sociating chemical .‘solutions by heat. (110,058 ) 
July M. 


II. -FUEL; GAS; MINERAL OILS AND 
AVAXES; DESTRUCTIVE DISTIH^ATION ; 
HEATING; LIGHTING. 


AI’PLICATIOIxS. 

Akt.-Ges. f. Brenn.stoffverga.'^ung. Treatment of 
coking coals for extraction of nitrogen. 20 164 
July 9. (Ger., 17.11.16.) ’ 
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Avraj. Gasoline etc. producing apparatus. 
19^1. July 8. (Ger., 11.12.13.) 

Bale and Perkin. Apparatus for destructive 
distillation of carbonaceous material. 18,1-15. 
July 2. 

Bates. Fuel. 18,914. July 6. 

Berztit Ges. Distillation of low-grade fuels. 
20^17. July 9. (Ger., 26.10.18.) 

Bronn., and Rombacher Hiittenworke. Treat- 
ment of coke-oven gases. 18,709 and 19,015. July 
6 and 6. (Ger., 24.10 and 21.11.14.) 

Brown and Oswald. Apparatus for extracting oil 
from sandstone, shale, etc. 19,202. July 7. 

Brownlee. Apparatus for treating hydrocarbon 
oils. 17,578. June 28. (II. S., 11.7.17.) 

Burnell. Conversion of liquid hydrocarbons into 
motor spirit. 19,073. July 7. 

Cannon. Carbonising. 19,202. July 7. 

Collin A.-G. Sealing retorts and oven chambers. 
18,166. July 2. (Ger., 28.4.19.) 

Collin A.-G. Recovering by-products from fuel 
gases. 19,592. July 8. (Ger., 3.3.19.) 

Coppee and Co. Regenerating furnaces. 19,741. 
July 8. (Bclg., 20.1.19.) 

Coppee and Co. Coking ovens. 19,742. July 8. 
(Belg. 28.4.19.) 

Cordes. Converting heavy hydrocarbons into 
lower-boiling lighter products. 19,616. July 8. 
(Ger., 28.7.14.) 

Cummins. V'ertical gas-retort .settings. 18,825. 
July 6. 

Dempster, Knight, and Siddall. Combined coal 
carbonising and gas-making plant, 18,076. July 2. 

l)eut.s. Erdbl A.-G., Kocttnitz, and vSciden- 
schnur. Obtaining lubricating oils from bitu- 
minous or asphalti inatc'rials. 18,874-5. July 6. 
(Ger., 6.11 and 3.3. R’ ) 

Evans, Hollings, Stanier, and South Metropoli- 
tan Gas Co. Removing .sulphur from ga.scs. 20, .132. 
July 9. 

Ges. f. Maschinello Druckentwiis.serung. Drying 
raw peat. 17,612. June 28. (Ger., 2.1. 11.) 

Ges. f. Maschinclle Druckentwiisserung. Ctilis- 
ing coal slimes. 17,613. June 28. (Ger., 2.1.14.) 

Gold.sehrnidt A.-G. .Separate recovery of con- 
stituents of distillation gas from fuel. 18,266. 
July 2. (Ger., 26.10.17.) 

Haer.solto van Haorst. Coke-ovens. 19,308-10, 
19,743-4. Julv 7 and 8. (Ger., 14.7, 15.8, 1.3.16, 

31.3.17, 1.10.18.) 

Hollings, and .South Metropolitan Gas Co. Re- 
moving sulphur from gast's. 20,333, July 9. 

Hunt. 17,940-1 and 18,855 6. See XX. 

Hyde. Steaming horizontal gas retorts. 18,102. 
July 2, 

Kibnne. Gas-producer furnaces. 17,781. Juno 
29. (Ger., 12.4.20.) 

Linck. Gas-producers. 20,166. July 9. (Ger., 
2.2.18.) 

Nelson. Cracking hydrocarbon oils etc. 18,52*1. 
July 3. 

Pintsch A.-G. Gas-producers. 18,863 and 19,478. 
July 6 and 8. (Ger., 26.3.14 and 30.4.18.) 

Standard Oil Co, Obtaining products from 
petroleum, 18,574. July 5. (U.S., 20.10,13.) 

Standard Oil Co. Distilling hydrocarbons. 
19,709. July 8. (U.S., 26.6.14.) 

Still. Purifying coal gas. 19,518. July 8. 
(Ger.. 10.12.17.) 

Still. Separating constituents from coke-oven 
etc. gafie.s. 19,740. July 8. (Ger., 1.11.18.) 

Still. Recovery of ammonia from products of 
distillation of coal etc. 19,739. July 8. (Ger., 

3.12.18. ) . 

Still. 19,126. SeeVn. 

Strache. Preparation of acids from petroleum 
etc. 19,958. July 9. (Austria, 20.1.17.) 

Teichner, Oxidising hydrocarbons. 20,277. 
July 9, (Austria, 15.6.19.) | 

Verity. Gas-producers. 18,457. July 3. i 


Wel/ord. Treatment of oil shale eto. 17,814. 

June 

03MPLBTB Specifications Accepted. 

21,389 (1918). Colman and Yeoman. Extraction 
and recovery of carbon bisulphide. (145,099 ) 
July 7. 

I 1425-6 (1919). Perry. Apparatus for distilling 
I carbonaceous material. (146.101-2.) July 7. 

! 4576 (1919). Hood. Purification of petroleum 

; oils. (145,818.) July 14. 

I 7182 (1919). Harger. Gas-producers. (145,136.) 

( July 7. 

7898 (1919). Antrobus. Gas-producers. (145,164 ) 

, July 7. 

7986 (1919). Brockway. Apparatus for wash- 
ing and scrubbing coal gas. (146,850.) July 14. 

8193 (1919). Spicer (Wells). Gas-producers 
(145,873.) July 14. 

8627 (1919). Forward. Process of refining oil by 
distillation. (145,894.) July 14. 

9686 (1919). Rock. Extracting hydrocarbon;:^ 
from coal etc. (M5,iH)6.) July 14. 

9722 and 16,961 (1919). Forwood and Tapluy. 
Treatment of hydrocarbons. (145,198.) July 7. 

13,73.3 (1919). Gibson and Wyman. Production 
of enrich^ water-gms. (146,947.) July 14. 

15,124 (1919). U.8. Industrial Alcohol Co 

Motor fuel for aeroplane and other motors 
(128,915.) July 14. 

728 (1920). Crowther. Furnace or kiln i\ji 
burning spent iron oxide, (145,360.) July 7. 


Ill - TAR AND TAR IMIODUCTS. 
Applications. 

British Dyestuifs Corporation. Green, Napier, 
and lb)rti'r. Manufacture of phthalic acid aiul 
plithalic anhydride, and catalyst for use theiH'iii, 
19,210. July 7. 

Farbw, vorm. Mcistcr, hucius, u. Briining, 

Manufacture of i)vridine bases. 18,758, 18.913, 
19,128. July 5, 6, 7. (Ger., 22,6.17, 30.8 and 
23.12. 1'^.) 

Farbw. vorm. Meister, Lucius, u. Briining. 

Manufacture of antbraqiunono derivatives. 1^,911 
and 19,519. July 6 and 8. (Ger., 11.7.18, 11.3.20 ) 
Friederich. Manufacture of trinitroreson 1 1 .. 
18, .362. July 2, 

Ju('r and Smeii, Machine for nitrating et( . 
20.026. July 9. (Hungary, 18.11.10.) 

Melarnid. (inverting tar oiks into neutral oiL 
for lubricating. 18,8,'l^L July 6. (tier., 11.3 lit.) 
Phillipson. 1 10913. See XIX. 

Schrooter. Hydrogenation of naphthalene, 
19.39L 19,409, 19,449. July 8. (Ger., 21.2.15, 

7.12.15. 13.5.16.) 

Schroeter, and Tetralin Ges. Hydrogenation of 
naphthalene. 19,514 and 19,750. July 8. (Ger , 
1.8.16.) 

IV. - COLOURING MATTERS AND DYES. 
Application 8. 

A.-G. f. Anilinfahr. Manufacture of dyestutl'.', 
of the. acridine scries. 18,202. July 2. (Gof ., 

22.4.15. ) 

British Dyestuffs Corp., Levinstein, and Inihert. 
Manufacture of phenylglycino or compounds 
thereof. 18,278. July 2. 

(Oassella uiid C’o. Manufacture of vat dyestuffs. 
19,69:L4. July 8. (Ger., 4.7.18 and 24.3.19.) 

Ca.sftclla iind Co. Manufacture of a colour of the 
anthraquinon© series. 20,256. July 9. ((jer., 

15.3.15. ) 

Farbw. vorm. Meister, Lucius, u. Briining. 
Manufacture of azo dyestuffs. 18,760-1. July 5. 
(Ger., 30.6 and 23.4.14.) 
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V— PIBBE8: TEXTILES! CELLULOSE; 
PAPEB. 

Applications. 

Carpmael (Bayer u. Co.). Protecting" wool etc. 
from moth. 17,607. June 28. 

ncllon-Werke. Production of moulded articles 
from cellulose acetate. 19,957 and 20,278. July 9. 

Gcrb- u. Farbstolf-A.-G. 

19,154. See XV. a • • 

Enge. Manufacture of fibrous material from 

wood etc. 18,503. 3- j i , . • • 

Gos. f. Verwertung Chem. Produkte. Obtaining 
balloon materials etc. 17,038. June 29. (Gcr., 
■21 8 17 ) 

iloitenroth and others. Treatment of artificial 
threads etc 19,315. > 

HoUenroth and others. 19,314. See XVII 
Humphrya. Treating flax straw. 17,616. Juno 

26 

Jeroch and others. Utilising spent sulphite 
cellulose lyes. 18,477. July 3. (Ger., 24.1.17.) 

Johnston and Sutherland. Deguniming an<l 
cleansing vegetable matter from fibres. 19,412. 

Moeller. Treatment of cellulose. 17,776-7. 
June 29. (Gcr., 22.8.18 and 24.2.19.) 

Muller. Manufacture of artificial threads, sheets, 
etc. from visco.se. 17,806. June 28. (Gcr., 6.9.18.) 

Soc. Suisse do BYrnients. Degumming textile 
matc'rials. 17,721. June 29. (Fr., 30.6.19.) ^ 
Verwertung fnlandischcr Produkte (ies. Treat- 
ing water reeds etc. for textile purpos(*s. 19,460. 
July 8. (Ger., 20.12.16.) 

\Vohl. 18,526 and 18,744. See XVTT. 
Woikinzon. Tr('atnient of vegetable fibre. 19,072. 
July 7. (Fr., 17.4.19.) 

Zellkoll Ges. Sizing paper pulp. 18,195. July 6. 
(Ger., 11.8.16.) 

Zellkoll Ges. Sizing paper, pastt*board, etc. 

18,911). July 6. (Gcr., 7.12.15.) 

Zollstotf-fabrik Waldhof. Treatment of wood 

etc. 10,313. July 7. (Ger., 19.10.16.) 

CoiirnKTE vSrEClFfCATlONS AcCEI’TED. 

8559 (1914). Govaorts aixi Dryepondt. Treat- 
ment of ramie, flax, hemp c c. plants. July 7. 

29,043 (L919). Watremez. Scouring vegetable 

fibres to accelerate and facilitate subsequent 
bleaching. (1,35,516.) July 7. 


VT— llLEACIll.VG; DYEING; PRINTING; 
FINISHING. 

AI’PLICATIO.NS. 

Rennert. Preparation of dye-vats. 17,915. 
June 30. (Ger., 24.12.15.) 

Boardmaii and Petrie. Dyeing apparatus. 17,823. 
June 30. 

Carl, and Jager Ges, Pro<lucing marbhHl etfeets 
on textiles. 20,097. July 9, (Ger,, 13.5.19.) 

Farbw. vorm. Meister, Lueins, n. Briining. 
Printing with insoluble dyestufl’s. 19,129. July 7. 
(Ger., 15.1.19.) 

Freiberg(‘r. Treatment of fabrics. 17,503. June 
28. (Gcr., 13.2.17.) 

Kaufman n. Apparatus for dyeing linen etc. 
20,056. July 9. (Fr., 18.10.13.) ‘ 

Mohr and others. Bleaching-device, 20,250. 
July 9. (Ger., 14.9.16.) 

Ornstein. Bleaching vegetable substances. 
19,042, July 6. (U.S., 2.12.16.) 

Complete Specifications Accepted, 

6817 (1919). Hunt. Apparatus for blonehing 
treatment of open fabrics. (145,113.) July 7. 

14,232 (t919). Calico Printers’ Assoc., Rouse, 
and Nelson. Printing cotton fabrics and yarns. 
(146,240.) July 7. 


VII.— ACIDS; ALKALIS; SALTS; NON- 
METALLIC ELEMENTS. 

Applications. 

Aragay and'Bonneau. Simultaneous production 
of caustic soda and hydrochloric acid, 18,267. 
July 2. (Spain, 30.1.19.) 

Bca. Manufacture of copper .sulphate. 19,675. 
July 8. (Fr.. 3.8.17.) 

Bea. 20.316. See X. 

Bengough. Opening up water-insoluble com- 
pouiuLs of the alkalis, alkaline-earths, metals, etc. 
18,311. July 2. (Ger., 23.2.18.) 

Chem. Fabr. Rhenania, Grab, and Stuer. 
Manufacture of nitrogen-containing products from 
acetylene and ammonia. 19,039. July 6. (Ger., 
20.11.13.) 

Clerc and Niboul. 18,398. See XIII. 

Collin A.-G. Producing ammonium sulphate 
from cyanogen compounds. 17,974. Juno 30. 
(Ger., 17.5.19.) 

(xippet. 19,630. See XI II. 

Dempster, Knight, and Siddall, Plant for mak- 
ing hydrogen. 18,438. July 3. 

Dumont. Lime kilns etc. 17,855. June 30. 
Forster und Co. Manufacture of sulphuric acid, 

: 19,121. July?. (Ger., 24.6.18.) 

Friseber. Obtaining oxides of nitrogen from am- 
^ mania. 17,522. June 28, (Ger,, 23,11.16.) 

Helbronner. 20,269. See Xlll. 
i Ho worth (Akt. Hoyangsfaldene Norsk Alu- 

i minium Co.), Preparation of aluminium oxide. 

! 17,76.5. June 29. 

' Jaubert. Manufacture of hydrogen. 19,483. 

! July 8. (Fr., 9.3.18.) 

i Korsten. Decomposition of alkali chlorides, 
i 19,4.59. July 8. (Gcr., 10.5.16.) 

Mitsnbicbi Kogyo Kabiisbiki Kaisha. Synthetic 
production of evanidcs. 18,674. July 5. (Japan, 
7.7.19.) 

Mond (Melallbank u. Metallurg. Ges.). Produc- 
: lion of zinc oxide. 19,959. July 9. 

■ Robertson. Obtaining volatilisable metal oxides. 

19 388. July 8. (U.S., 16.12.18.) 

, Sonneck, and Unionc Ualiana fra. Consum. e 
Fabric;. <li Concimi o Prod. Chimici. Manufacture 
of sulphuric acid. 18,746. July 5. 

Still. Treating crude gas liquor to obtain am- 
monia .solution, 19,126. July 7. (Gcr., 6.12.15.) 
Still. 19,730. See H. 

Verein Chem. Fabr. Mannheim. Manufacture of 
hydrofluoric acid. 19,704, July 8. (Ger., 27.12.18.) 

Verein Chem. Fahr. Mannheim. Manufacture of 
sulphur dioxide. 19.705. July 8. (Ger., 8.8.19.) 

Westling. Production of manganese dioxide. 
18,979. July 6. (U.8., 14.3.18.) 

Complete St-ecikicationb Accepted. 

7103 (1919). Goold (Balfour-Guthrie Investment 
Co). Producing cyanogen and ammonia. 
(U5,824.) July 14. 

20,042 (1919). Thorssell and LundoTi. Apparatus 
for making nitrogen products. (145,299.) July 7. 

26,253 (1919). Norsk Hydro-Elektrisk Kvaelstof- 
aktieselskab. Production of alumina. (134,531.) 
July 14. 

! 

; VIII.— GLASS; CERAMICS. 

; ApPLIC.VTIONS. 

; Feldenhcimer, Plowman, and Schidrowitz. 

. Treatment of clay. 20,339. July 9, 

Frink. Glass-melting furnaces. 18,118 and 
I 18,136. July 2. 

; Frink. Glass-annealing furnaces. 18,163. July 2. 
i Grim wade, and Grim wades. Ltd. wCYimposition 
and process for forming pottery moulds. 19,059. 
July 6. 

Korn. 18,755. See XI. 

King, King, and King and Son. Enamels. 
17,549. June 28. 
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Moorshead. Glass furnaces. 19,427. July 8. 
Poliak (Werke Gantenbacb). Production of a 
substitute for black glass and insulating material. 
17 750. June 29. 

Khodin. Preparation of sands for bleaching. 
19,246. .July 7. ^ 

lUwenthal. Colouring glass. 18,577. July o. 
(U.S., 21.1.14.) 

vSeliott u. Gen. Ucducing size of bubbles in 
glass, 19, '145. July 8. (Gcr., 7.12.14.) 

IX.— BU1L14TNG :\rATKPlALS. 

ArrLTC.\Tl()N8. 

BkViot. 19,749. NpcXI. 

Bub. Preserving wood. 19.55.‘l and 20,039, July 
8 and 9. (Gcr., 7.2.1 1 and 19.12.13.) 

Crozier. Manufacturo of ((unentitious articles. 
17,51)6 and 17.730. June 2S and 29. 
l)os.sett('r. Wood substitutes otc‘. 19,725. July 8. 
Link. J’roduetion of artilicial trass. 17,693. 
June 29. (Ger., 5.11 .18.) 

Marcusson. Oil-proof ct)ncrete bixlies. 17,944. 
June 30. (Ger., 1.7.18.) 

Wade (Bornbrini Parodi-D(4fino). Manufacturo 
of cetnerits. 18,736-8. July 5. 

(\)MI*1.KTK Sl-Kc IIUCATION ACCKCTKO. 

6004 (1916). Sanders and Siunlers. Coating or 
impregnating couu'iit, stone, bricks, etc. (l4o,.S06.) 

July 14. 

X— MLTALS: Mr.TALLriUlV. IXCLUDING 
KLF.CTllO-MKTALIJ'lKJY. 

Al’riUC.\TION8. 

Ampere' Ges. Prodmtion of ferro-tungsteii. 
19,363. July 7. (Ger., 6.5.18.) 

Ampere Ges. pr(xluction of ferro-cbroniium 
poor in carlKin. 19,3{U. July 7. (Ger., 6.5. 18.) 

Ayestaran e Irnzusta. Conglomerating pul- 
verulent mineral residues. 17,690. June 29. 

B<'a. Trt'atnieiit of old brass to obtain copper 
and oxide of zinc'. 20.316. July 9. (Kr., 3.8.17.) 

Bensa. Medium for preventing o.xidation of 
iron etc. 19,841. Jtdy 9. (Ital.. 5.1 1 .18.) 

Bonnard. Refining tin and antimony. 18,179. 
July 2. (C.S., 15.3.20.) 

Boorne. Kleetrode for depositing molten im'tal. 
17.fK'll. June 30. 

British 4 horiison-Kouston Co. Produc tion ol 
metal films. 20.032. duly 9. (C.S., 6 6.1 I.) 

Dagory. Removing eepper depo.sits from bores 
of guns. 20.181 and 20.2tJ0. Julv 9. (Fr., 19.6 

and 11.10.17.) 

Difenthaler. Production of gri'V cast iron. 
19.98-8. July 9, (Ger . 9.5 16.) 

Klmorr. Kxtraetion of lead and zinc from ores. 
19.2^45, duly 7. 

Gau«cberriann . Smelling - furnaee.s, 20,007. 
Julv 9. (Gcr.. 9, 9.15 t 

Goldberg, Kb ‘1 : roivtif allv uorkiiig (oncentrated 
ores or Jillovsr coiiiainnig etjppi'r and nir kel. 17,760. 
June 2!b (Gcr,.9.7 18j 

Grinlinton. Cu,a, ting metals. 18,(;92. July 5, 
(Australia. 4 7, lit) 

Hack.spill and Staebling. Manufacture ol 
alkali metals. 20 02;b July 9. (Fr., 5.11.13.) 

Lanca.ster. IL-m.ftving iron . from resifluos or 
B'aato. 18,531. Julv 5. 

Lance. Kxtraetion of tmdal in tlie form of 
oxide from pvriti' ores. 18,380 July 2. (Fr . 
16..5.16.) 

Maddick and Williams. Manufacture of zine 
powder. 19,260 July 7. 

Manuf. do Pro<I. CIiimi<jues du Xord. Removal 
of dust from ga.ses from ore-roasting. 18,901. Julv 
6. (Ger., f^.5.14.) 

Marks (Ore Roasting Development Co ). I’n at- 
ing ores. 18,967. .July 6. 

Maschinenfabr. FiSslingen. Proterting iron 
alloys against burning when smelted, 17,525. June 
28. (Ger., 19.11.17.) 


Metailbank u. Metallurg. Ges. Lithium-alu- 
niiniiiin alloy. 19,956. July 9. (Ger., 15.2.19.) 

Metailbank u. Metallurg. Ges. Furnace for an- 
nealing metals. 20,156. July 9. (Ger., 14.3.19.) 

Metallind. Schiele u. Bruchsaler. Production of 
aluminium castings. 18,712 and 19,720. July 5 
and 8. (Ger., 16.12.18, and 19,3.19.) 

: Milliken. Alloys. 19,0i;b4. July 6. 

' Otsuka. Apparatus for concentrating ores by 
flotation. 18,378. -July 2. (Ger., 30.12.17.) 

, Schaufelborg. Compound for hardening iron and 
' steel. 18,300. July 2. 

Scldotti'r. Electrolytic production of tin dc- 
; posits. 20,248. July 9. (Ger , 15.3.17.) 

; Tasiu’io. Process for carburising steel and iron, 
i 18 628. July 5. (.la[)an, 13.8.18.) 

Teiebner. Manufacture of nickel cataly.g. 
18. ,394. -July 2. (Ger., 10.11.16.) 

Zilewski. Zinc-extracting furnaces. 20,13] 

, July 9. (Ger,, 28.3.16.) 

COMI'LKTE Sl’KClFIC.ATJONB AcrKPTKD. 

7111 (1919). Bloxam (Sm*. Anon, des Fsiiu-s 
Guilini). Increasing hardness and tenacity o] 

' metaL. (145,129.) July 7. 

7956 (1919). Wood, and Minerals Separation, 
Ltd. Concentration of ores. (145,852.) .Inly || 

8165 (1919). Minerals Separation, Ltd. (Knni- 
.son). Concentration of ores. (145,870.) July } | 

11,68,8 (1!)19). Sulman and Ballantine. Pv,,. 
dintion of fi'rro-allovs, (145,925 ) Julv 11. 

14,091 (1919). Farmer. Allov. ‘ (I45.!i:,i] , 
July 14. 

21,697 (ltM9). Gaskill, Crucible and like im- 
naees. (132.266.) July 14. 

21,731 (19110. Stcnqui.st. Metal alloy t(,r 

armouring < leetrii' cables. (136,143.) Julv 7. 

24,851 (1919). Melmiu and Carter. ' OiMii- 
beartb turnaees. (146,020.) .Inly 14. 

1829 (1920). Honborst and Sofge. Steel allies 
(138.327.) July 14. 

XL FLb:C'HR)-CllEMlSTRV. 

Aimr.K'.KTIONH. 

llbOiot, Lttl, Manufacture of «'I«'etrieal ii,sn- 
latmg (fluent. 19,749. -Inly 8. (Fr., 8,11.17.) 

Bijoriu*. 17,901. iSVr X. 

Broaii. Kb'i't laetatie separation (»f liinlv 
divided discrete material. 19,159. .liiiy 7. 

('liami)ion Ignition Co. Insulating iimt- nal 
1^.813. July 6. (L.S.. 22.8,17.) 

Ferv. Frimarv batti'iies. 19,912. .Lilv 
(Fr., L12.il ) 

(bd. f. Torfl.solation. Mamifacturt' of iioni.at ing 
bodies from pent. 20,10.3 July 9. (Ger., .31,^. bet 

GoldlH-rg. 17,760. .s''f X. 

Kern. .Mariufactun' of fireproof in>.ulaliin’ 
material from (lay etc. 18,755. .Inly 5. 

Miles. Elect! ie furnac('s. 18,').')8 !b .Iniv (i 
(L.S.. 25.1.18.) 

■Moml (Iriternat. ]*reeipitation Co,). Apparafu- 
for ele<-trical t rent rneiit gaM'S, 17,741. dun-' 23. 

Norfli, Eb'ctrically M-paratiiig dust from ga^ , 
and vapours, 17.723. .Line 2tb (Ger., 27.8,17.) 

Poliak. I7.7.V). XVc VIIL 

Rifkets. Eba trically iinlucing cbemi(al in tinn. 
18.627 a!id 19,519. July 5 and 8. 

Sdilotter. 20,24-8. See X. 

CoMrr.KTE SrF( iFicATioN.s Acckitku. 

><795 (191!0. St4*ig('r. Kl»'(tric lurmnc' 

(125,391.) July 14. 

18.001 (1919). Piquen'Z. Klecfric fmiia.e 

(132,232.) July IL 

Xir. -FATS; OILS; WAXES. 

Apflications. 

I Blichfcldt. 17,784. Sfr XIX. 

Dorr Co. Treatment of soapy liqiior-j. 19,25! 
July 7. (ILS., 1.7.19.) 
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Eisenstcin, and Schlicht A.-G. Oxidation of oils. 
19,634 and 20,202. July 8 and 9. (Cze^-ho-felov., 

ISoktroysmose A.-G. Purifying gly/jerin etc. 
18,752. July 5). (Ger., IJ.1.19.) 

FaiUdowiiz. 20,070. , Sec XV. 

Irnhauson. Production of soaf) i>owder. 18,879. 

*^Vmhauson. Washing inediiun. 20,243. .July 9. 

^'lilannfactnr^^^ of omiilsiiiod products. 
17 762 Juno 29. (U.S., 10,1 19.) 

itpichsaiisschusH f. Pflanzlichc u. licnseho Oclc 
„ mt:; (h's. Production of fat. 18,478. July 3. 
(Gor., 10.5.15.) 

Po-Vrs Extraction of oils Iroin fatty suh- 
stances. 19,883. July 9. (U.S., ^3.19.) 

Soc Pocca Tassy, et dc Poux. Niuitralising oils 
and fats. 17,539 and 17,5*10. Juno 28. (Fr., 

13.11.19 and 3.5.20.) 

Soc. Gen. d’ Evaporation. Treating residual 

waters containing fatty and soapy matters. 19,002. 
July 0. (Er., 9.3.11.) 

Soc. Gen. d’Evaiioration. Decomposition ol 

soapy waters. 19,003. July 6. (Fr., 9.3.14.) 

Tseng. Manufacture of transparent soap. 

18,0.50. July 2. . , r , 

Wade (Ordhrown). Treatment of oils and tats. 

18,399. July 2. 

AVhitkins (Egestorff). 18,461. iSrc XIX. 
Willnischowitsch. Continuous extraction of oil 
etc. 19,748. July 8. ((Jr., 12.6.19.) 


XIH.— PAINTS; 


IMCJ MENTS ; VARNISH ES ; 
RESINS. 


Applications. 

Padische Anilin u. Sodafabr. Manufacture ol 
artOicial resins. 18,617. July 5. (Ger., 13. 6.19.) 

lluclu'rer. Production of derivatives of con- 
dmisation prodiuds of torinaldehyde and phenols. 
20.011 and 20,286. July 9. (Ger., 10.6.18 and 

22.3.19. ) 

Ch'rc and Nichoul. Mannfaciure of zinc sul- 
phide. 18, ,398. July 2. (Fr. , 20.5. 19.) 

C'oppct. Manufacture of anhvdroiis zinc sul- 
pliide. 19,630. July 8. (Er., ll'.O.lO.) 

Dahl. Apiniratus for manufacture of wliite hnid. 
18.079. July 2. 

Eilliol. Manufacture of varnishes etc. 19,238. 
filly 7. (Fr.. 26.6.19.) 

I li'llu iUiiKM’, IManuf.actuix* of ziiie sulphide. 
20,269. July 9. (Er., 16.10.16.) 

Jerome. Keiideriiig pniuteil materials im- 
pervious to moisture. 18,900. Jiilv 6. (Ital., 

13.6.19. ) 

Lance. Mauufaeturii of ultramaiiue blue and 
laefiuercd colours. IS, .389. July 2. (Fr., 15.3.19.) 

Miles. Manufacture of jirodects from ixsiiis. 
17,762. June 29. (U.S., 10.1.19.) 

Aloud. 19,959. Ser. VII. 

Nishizawa and Shihata. Drying Jai)aiiese 
laeiiuer. 18,370, July 2. (Japan, 29.4.19.) 

Pliiuuis u. (Jo. Preparation of fireproof and 
water[)roof paint. 19,828. July 9. (Gim., 16.9.16.) 

Thoiufisou. Making white lead. 19,755. July 8. 
(Ger., 13.10.14 ) 


XIV.- JNDr.A-RUJIPER; GUTTA-PERCH A. 
Applications. 

Goodyear lire and Rubber Co. Mnimfaeture of 
rubber products. 18,915 and 18,919. .July 6. 
(U.S., 29.5.17 and 25.10.18.) 

Haddaii (Waitz). Recovering caoutchouc and 
textile from rubber fabric. 20,050. July 9. 

Kendall and Tbom.son. Preparation and manipu- 
lation of rubber prior to vulcanisation. 18,424. 
July 3. 


Tilchc. Vulcanisation of rubber. 20,267-8. 
July 9. (Fr., 18 and 11.7.19.) 

Wade (Goodyear Tire and Rubber Co.). Manu- 
facture of rubber jiroducts. 18,916 and 18,920. 
July 6. 

Wade (Goodyear Tire and Rubber Co.). Process 
of vulcanising caoutchouc. 18,917 8. July 6. 

Waitz. Recovering rubber and ti'xtih; material 
from rubber fabric. 19,585. .Inly 8. (Ger., 5.7.17.) 

Complete Specification Accepikd. 

15,121 (1919). Alarks (Acushuet Process tJo.). 
Reclaiiiiiug rubber etc. from fabrics coated there- 
with. (145,251.) July 7. 

XV.-- J.FATHER; BONE; HORN ; GLUE. 
Applications. 

Badisebe Auiliii ii. Sod.ifabr. Manufacture of 
ta lining preparatioii.s. 18,1(>7. July 3. ((Jer., 

19.2.19.) 

Brener, Manufacture of leather. 18,083. July 3. 
(Ger., 14.12.17.) 

Carmichael and Ocklcstou. Uuliairing hides. 
18,006. July 2. 

Clu'iii. Eabr. Worms. Alaniifac tun^ of tanning 
agents. 20,027. July 9. (Ger., 20.7.10.) 

(V.ocbrou. 19,477. SV-c XIX. 

Deutscb-Koluuiale (Jerb- u. Earbstolf A.-G., and 
Rbmcr. Obtaining tanning maU.'rials from cellu- 
lose waste sulphite lyes. 19,151. July 7. 

Eaitelowitz. Extracting alhummi and fat from 
bon(‘s. 20,070. July 9. (Ger., 13.2.19.) 

Knorr. Glues. 20,139 and 20,110. July 9. 
((Jer., 13.8.17 and 20.9.18.) 

Korn. Leather substitute. 19,964. July 9. 
(Fr., 9.5.19.) 

Tathani. Mamifactiiri' of tanned and rubber- 
iscxl leatlum. 18,763. July 5. 

Vos. 19,827. See XVl. 


; XVI.-SOH.S ; FERTILISERS. 

Applications. 

i Akt.-( jJes. f. Anilirifabr. Alanufacturc of arti- 
' ficial fertilisers. 17,608 and 17,720. June 28 and 
: 29. (Ger., 29.1 and 16.3.18.) 

; Cbem. Fabr. Khenania, and Voorkelius. Manu- 
; facture of ninmires. 20,170. Jiilv 9. (Ger., 

: Jl.5.18.) 

Cbem. Fabr. Rhcnania, and ViK'rkclius, Nitric 
j acid superphosphate. 20,171. July 9. (Ger., 

1 12.4.19.) 

i Lidbolin and others. Producing i vanamide from 
! calcium evanamide. 17,98JL June 30. (Sweden, 
i 19.9.19.) 

A’os. Manufacture of manures from waste 
’ leather. 19,827. July 9. (Bolg., 17.12.13.) 

! XVII.— SUGARS; STARCHE.'i; GEMS. 

I Applications. 

i Betavit Ges. Preparation of sugar beets etc. 

1 19,707. July 8. (Ger., 13.12.17.) 
i Hotteiiroth and others. Obtaining sugar etc. 
from wood etc. 19,314. July 7. (Ger., 18.4.17.) 

Wobl. CJonvcrting cellulose mnt'^'rials into solu- 
ble eurboliydraU's. 18,526. July 3. (Ger., 14.3.17.) 

Wobl. Sueebarifying e('lhilose-conlaining 

material.s. 18,744. July 5. ((Lm., 7.4.17.) 

XVIII.— FERAIENTATION INDUSTRIES. 
Applications. 

Dubourg. Brewing beer. 18,333. July 2. (Fr., 

18.1.19.) 

Fleisobmann Co. Production of yeast. 20,293. 
July 9. (U.S., 7.1.19.) 

Floischmann Co., and Harrison. Production of 
yeast. 20,294. July 9. 
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Scherdel and Wohl. Production of yeast. 17,797. 
June 29. (Ger., 15.1.16.) 

Vasseux. Production of yeast from peat. 
19,616. July 8. (Fr., 19.1.18.) 

XIX.— FOODS: WATER PURIFICATION; 
SANITATION. 

Applications. 

Beaumont, Goudie, and Harkness. Making of 
jams, jellies, etc. 18,890. July 0. 

Bielinann and Bielniann. Manufacture of jel- 
lies from fruits etc. 19,887 and 20,352. July 9. 
(Ger., 24.11.16 and 14.3.19.) 

Blichfeldt. Manufacture of margarine. 17,784. 
June 29. 

Czochron. Ohtention of alhumen from legumin- 
ous seeds. 19,477. July 8. (Ger., 30.5.19.) 

Elektro-Osniose A.-G. (Graf Schwerin Ge.s.). 
17,609. ^ee XX. 

KIcktro-Osinoso A.-G. (Graf Schwerin Ges.). 
Process for obtaining the yellow and white con- 
Btitueiits of eggs iu a dry state. 18,947. July 6. 
<Ger., 9.1.18.) 

Matzka. Utilisation of fruit etc. refuse. 19,881. 
July 9. (Ger., 8.6.18.) 

Philip.son. Coal tar disinfectants. 19,913. 
July 9. (U.S., 15.3.18.) 

Ricciardi. Drying-kilns for alimentary pastes 
etc. 17,876. June 30. 

Sykes. Apparatus for dchvdrating food pro- 
ducts. 18,a52. July 6. (U.S.. 4.2.18.) 

Townsend. ^Manufacture of food. 19,605. July 8. 
Vollbrot Patent N crwcrtuiigs-Ges. Prowess for 
manufacture of bakcnl articles direct from corn. 
18,344. July 2. (Ger., 3.10.14.) 

Vollbrot Patent l"crwertungs-Ges. Manufact>ire 
of food. 18,345. July 2. (Ger., 8.9.17.) 

Vollbrot Patent N erwertung.s-Ges. Apparatus 
for inanufac'ture of baked articles dircet from corn. 
19,044. July 6. (Ger., 9.11.15.) 

Watkins (Egestorff). Proco.ss for manufaeture 
and preservation of cattle food, fish-livor.s, and 
oil therefrom. 18.461. July 3, 

Woltf. Production of gerrn-frec air. 19,49f). 
July 8. (Ger., 12.9.17.) 

CoMPLFTK SI’F.CIFICATION AgCK1‘TKI). 

19,049 (1919). Adain.s. Separation of .sludge and 
scum from sewage and other liquids. (145,291.) 
July 7. 

XX.-ORGANK; PRODUCTS; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 
Applications. 

Akt. -Ges. f. Anilin-Fabr. Manufacture of 
oxyarvlaldeliydes. 17,719. June 29. ((jJer., 
6.2.18.) 

Bader, British Cellulose and Chemical Manufac- 
turing Co., and Nightingale. Manufactun? of 
aromatic derivatives. 18,111. July 2. 

Bader, British Odiulo.se and Chemical Manufar- 
turing Co., and Nightingale, Manufacture of ulk^l 
derivatives. 18,115, July 2. 

Bergius, and Goldsrdimidt A.-(i. Production of 
ethylene chloride. 19 963. July 9. (Ger., 29.2.16.) 

Boehringer Sohn. Prof css for obtaining effective 
ingredients of lobelia. 17,7954). June 2f>. (Ger., 
4.4 and 2.9.14.) 

British Dyestuffs Corporation, and others. 
19,210. See III. 

Du Pont de Nemours and Co. Process for pro- 
duction of alkyl anilines, 18,085, July 2. (U.H . 
7.7.17.) 

Eloktro-Osmo.se A.-O. (Graf Schwerin Ges.). 
Process for* preparing proteins charged with im- 
mune suhstance.s. 17,609. June 28, (Ger., 11.7.18.) 

Elektro-Osmose A.-O. (Graf Schwerin Ges.). 
Process for purifying glycerin etc. 13,762. July 5. 
(Ger., 17.1. 19.) 


Ellis (Soo. Chim. Usines da Rbdne, ano. Oilliard, 
Monnet et Cartier). Manufacture of oxyaldehydes 
etc. 19,208. July 7. 

Faitelo^dtz. 20,070. See XV, 

Farbw. vorm. Meister, Lucius, u. Briining. 
Manufacture of arseno compounds of the jwrazo- 
I lone series. 18,759. July 6. (Ger., 15.12.1/.) 

! Goldschmidt A.-G., and Matter. Production of 
! ethylene chloride. 19,962. July 9. (Ger., 22.6.15.) 

I Grunstcin. Manufaeture of butyric aldehyde 
1 and butyl alcohol from crotonic aldehyde. 19,152. 
i July 7. (Sw'itz., 4.1.19.) 

! Grunstein. Manufacture of aldol from acetalde- 
j hyde. 19,153. July 7. (Switz., 18.3.19.) 

I Hunt. Production of reactive acid liquor, 

I alcohols, esters, etc. from gaseous hydrocarbons. 

I 17,910. Juno 30. 

i Hunt. Prixluetion of esters etc. from olefines, 
j 17,941. June 30, 

i Hunt. Ckmversion of secondary alcohols into 
i ketones. 17,942, June 30. 

' Hunt. Production of alcohols, esters, etc. from 
' still gases of petroleum. 18,855. July 6. (U.S,, 

; 20.3.17.) 

I Hunt. Produetion of alcohols, esters, etc. from 
; gaseous hydrocarbons. 18,856. July 6. (U.S., 

11.3.19.) 

Imray (Soe. of Chem. Ind, in Basle). Maniil’iu- 
turo of aralkyl esters of 2-phenylquinoline-4- 
carboxylic acid. 18,756. July 5. 

Kolshorn. Process for manufacture of salts oi' 
compounds of tannic or gallic acids and lactic acid. 
17.554. .June 28. (Ger., 13.6.19.) 

Kolshorn. Manufacture of derivatives of y- 
aminojdienol and of its O-ulkyl ethers. 17. 7 m), 

Juno 29. (Ger., 13.6.19.) 

Matter. Production of poivvalont alcohol-,. 

U),<)60-1. July 9. (Ger., 8.12.13 and 21.4.15.) 

Tweedale and Twocdale. Manufacture of jn r- 
fiimery and llavoiiriiig essenci's etc. 17, 8^)0, 

Juno 

Wehnior, Manufacture of furnaric acid. 18,10(1 
July 2. (Ger., 28.9.15.) 

Wliite (U.S. Sanitary Specialties Corp.). Dti- 
colorising materials. 18,;i5l. July 2. 

GoMULKTR SrFCIKU'ATION Aci'f.itkd. 

8173 (19E9. Confectionery Ingredients, lAd . 
\ratthews, King, and Kane. Manufactnn' of proln 
catcdiuic aldehyde. (145,871.) July 14. 

XXI. -PHGTOGHAPHIC MATERIALS AN') 

PKOC ESSES. 

A lU’I.I CATION. 

Shepherd. Metluxl of obtaining a yellow W'para- 
tion print in colour pliotograpliy. 17,8[‘2 
Juno 30. 

XX If - EXPLOSIVES ; MATCH ES. 

Applications. 

Buck. Liipiid air for use as an explosive. 20. IH. 
July 9. 

Diihri.sav. Manufacture of damp-proof matches 
18 195. July 2. (Fr., 3.7.19.) 

Pindcr and Semple. Manufacture of explosivr 
19,115. July 7. 

Von Hit/,. F.x plosives. 18,183. July 2. (An - 
tria, 25.1.19.) 

Wohl. Explosives. 17,605, June 28. 17.7I!<. 

June 29. 18,711, July 5. ((ier., 14.1. and 1.3.19. 

and 9.1.20.) 

XXIII.-ANALVSIS. 

Applications. 

Siemens u. Halske A.-G. Photometric apparatus 
19,191. July 7. (Ger., 8.7.19.) 

Bimmance. Calorimetric apparatus. 18,7t)i 
July 6. 
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I-GENEfiAL; PLANT; MACHINERY. 

Treating volatile liquids with other liquids; Process 

jQj. . [Jlejining petroleum with sulphuric 

acid.] P. Mallet. Chim. ct Ind., 1920, 3, 608. 

To avoid loss of the volatile liquid when treated 
with another liquid with air agitation, and to pre- 
vent formation of explosive vapours, the process is 
carried out in a closed vessel. The air-vapour 
mixture may bo utilised again for agitation, any 
corrosive effect of the vapours being overcome by 
passing the mixture through suitable absorbers 
before re-introducing it into the reaction ap- 
paratus. — W. J. W. 

Patents. 


j opened and communication prevented between the 
: outlet and the conduit; the outlet to the exterior 
; of the plate may be closed, and the outlet con- 
nected with the conduit; or the outlet may be closed 
: and communication between it and the conduit 
prevented. — J. S. (I. T. 

Filter. E. J. Sweetland, Assr. to United Filters 
Corp. U.S.P. 1,343,182, 8.6.20. Appl., 15.3.15. 
Ronowod 6.6.19. 

Tue filter itself is supported independeutly of its 
casing, which is formed in settions, and means aro 
provided for moving ttie sections towards and away 
from the filter. — B. M. V. 

Tunnel kiln. G. H. Benjamin. U.S.P. 1,294,756, 
18.2.19. Appl., 21.5.17. Ilenewed 10.7.18. 


Absorption, reaction, distillation, rectification, and 
like columns. L. Gay. E.P. 144,374, 7.3.19. 

Tiie plates of the column aro traversed by two sets 
of vertical tubes, for passage of liquid and gas or 
vapour respectively, so distributed that on ono 
and the same straight line there are alternately 
two gas tubes and one liquid tube, the former being 
loca^ at the angles and the latter at the centres 
of regular hexagons. The gas tul)es project from 
the upper surface of the plate; each is covered with 
a hood provided with openings in contact with the 
plates, while the liquid tubes project from the two 
surfaces of the plate, the portion projecting from 
the upper surface being slightly shorter than the 
gas tubes, while tho portion projecting from the 
lower surface extends almost to the next lower 
plate. A common sleeve surrounds the lower part 
of a liquid tube of an upper plate and the upper 
part of a liquid tube of a lower jdate, the sleeves 
being open at their upper ends and provided 
towards the top with long narrow vertical slots, 
and in their lower part with opening.s where they 
join tho lower plates. The space between the 
plates is provided with filling material up to the 
lov<d of the upper ends of the slots in tho sleeves 
surrounding the liquid tubes.— J. S. G. T. 

Filter. T>. A. Corey. U.S.P. 1,295,006, 18.2.19. 
Appl., 7.5.17. 

The filter is built up of a number of superposed 
sections each having a central tubular collar. A 
croon fits over tho collar and extends radially out- 
wards, the outer edge having an upright portion. 
A dished plate is also supported by the collar and 
extends outwards and upwards away from the 
screen ; it is bent downwards at the circumference 
forming a perforated llangc outside the screen. A 
filtering element is placed below each screen. 
Liquid enters from the interior of the collar, paasos 
through perforations in the collar and upwards 
through the filter, into the chamber next above, 
and thence outwards through the perforated rim 
of the dishe<l plate. The sections are easily 
separated for cleaning. — W. F. F. 

Filter-press. H. T. Shriver. U.S.P. 1,342,829, 
8.6.20. Appl., 22.9.19. 

In a plate and frame filter press in which each 
alternate plate is connected with a wash channel, 
automatic non-return valves arc provided in the 
plates to prevent liquor flowing into tho wash 
channel in tho direction opposite to tho wash 
water. — B. M. V. 

Filter [prr.s,3]. E. F. Atkins, Assr. to H. T. 

Shriver. U.S.P. 1,342,839, 8.6.20. Appl., 23.6,19. 
Each plate of a plate and frame filter-press is pro- 
vided with an outlet leading to the exterior, and a 
closed conduit extends along the plates and irames. 
By means of a multiple-way valve on each plate, 
the outlet to the exterior of the plate may be 


The kiln combines the features of the "direct 
fire” and the " muffle ” types, and means are pro- 
vided for regulating the temperature at various 
points along its length. Two pairs of hot blast 
stoves are arranged ono on either side of the kiln 
at tho middle of its length, and hot air is delivered 
from them into longitudinal Hues and thence 
through ports into the kiln. Combustion chambers 
are arranged on the inner side of tho kiln walls, 
near the middle, and means may bo provided for 
directing the combustion products through one of 
each of the oppost'd pairs of hot blast stoves to 
produce a still higher temperature at the middle 
zone of the kiln. Any desirctl variation in tem- 
perature along the length of the kiln may be 
produced by providing electrical lu'aters in the air 
supply flues and bringing one or more into opera- 
tion. The passage of current through the heating 
coils may be controlled automatically by the move- 
ment of a truck through tho kiln. — W, F. F. 

Liquids [oil-irater emidsions]; Seporution of . 

C. W. McKibben. U.S.P. 1,296,988, 11.3.19. 
Appl., 17.8.18. 

An apparatus for separating the con.stituents of an 
emujsion, such as oil and water, comprises a tall, 
vertical cylinder provided with a fixed electrode 
composed of a series of wires forming an inverted 
cone, and a similar inner rotating electrode 
mounted on a concentric vertical shaft. The outer 
electrode and tho casing are connected to one of 
the terminals of a high potential transformer of 
constant current type, and the inner electrode to 
the other terminal. The emulsion is passed con- 
tinuously through the apparatus from top to bot- 
tom, and the separated liquids are drawn off 
through an outlet at the side, near the bottom. 
If a series of such separators be employed in 
parallel with a single transformer, tho current, • 
which is of predetermined value, is automatically 
divided between the separators as required by the 
condition of the liquid in each separator. 

~W. F. F. 

Pulverising frangible substance.^. G. A. Overstrom. 

U.S.P. 1,300,192, 8.4.19. Appl., 21.8.16. 
Material to bo pulverised is fed continuously into 
a rapidly rotating receptacle mounttnl on the upper 
■ end of a vertical shaft. Under the action of centri- 
, fugal force the material accumulates against the 
i sides of the receptacle, leaving an invert^ conical 
I space in the centre, and any further material re- 
: coived then rides over the surface of the accumu- 
! lated material, and is discharged over the rim of 
' the receptacle. Wear of the rotating receptacle, 

: except the rim, is thus avoido<l, aiql the rim is 
t renewable when required. The material is thrown 
against an outer ring, having internal teeth, and 
18 thereby pulverised, and, to prevent unequal wear 
of the ring, it may be partly rotated at intervals. 
The ring is built up of several superposed similar 
' sections, sc that when the central section becomes 
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worn the sections may be rearranged. Rotation of 
the material accumulated in the, receptacle rela- 
latively to the latter is prevented by radial ribs 
below the normal surface of the material. — W. F. F. 

Mixing and grinding apparatus. R. 1). Maddox. 
U.S.P. 1,301,070, lo.l.lO. Appl., 26.11.18. 

A GRINDING receptacle is constructed of a distort(‘il 
cylindrical shape. The two ends are elliptical, 
with the major axes of the two ellipses at right 
angles to one another, arul the side walls ot the 
cylinder form a continuous surface between the two 
ellipses. A number of such eylindens rest with their 
peripheral surfaces on a pair of long, horizontal 
supporting-rollers, so that wlien the rollers are 
rotated the receptacles are also rotated and simul- 
taneously rockc'd from end to end so as to mix and 
grind the material which is plataai within them. 

~W. F. F. 

Cenfrifu(/nl dr^/er. G. H. Elmore. U.S.P. 

1,312,743, 8.6.20. Appl., 8.8.18. 

The basket of the rotor is double-walh'd, th«‘ inner 
wall being solid and the outer perforated. The 
material passes from an axial feed inlet through 
passages to the aiuiular space, bedng a.s.sist«Hl by 
plungers working across the outer ends of the 
passages. — B. M. V. 

Pump [for corrosive dnuors]. D. Farrand. U.S.P. 

1,342,798, 8.6.20. Appl., 23.10.17. 

A U-SH.\rED pipe is filled in the l>end and some 
distance up each limb with a liquid of greater 
sp. gr. than the liquid to be j)ump<'d. At the top 
of one limb is a trunk piston with a layer of oil 
under it, and at the top of the other limb are inlet 
and outlet valves and 'ontiexions for the liquid 
to be pumpeil. — B. M. ^ , 

Separating srts pended tnatfer from gtnes; Means 

for . W. A. Schmidt, .\ssr. to International 

Precipitation Co. U.S.P. l.343.2S;5, 15.6.20. 
Appl., 5.3.13. 

The apparatus comprises a longitudinal ionising 
portion, a charging electi-o<le, and a collecting 
nold-surface member, the field surface f>eirig sub- 
Rtantiallv parallel to tlie ioni>ing ehambtr. 

— J. S. G. T. 

Separating suspended particles from gases: Aji- 

parntus for , W A. Schmidt and (1. C. 

Roberts, A.ssrs. to International Precipitation 
Co. U.S.P. 1,313.182. 15.6.20. Appl., 23.3.11. 

A COLLECTING electHHlc pr(*senting a relatively ex- 
tended surface is arrnnuod *witliin a precipitation 
chamber parallel to the direction of the ga*. < iirreiit 
therein. The collecting ebs trode may consi^it of a 
perforated .screvn or a nurnb<T of s( re^ms arrang<sl 
in parallel planes, di.sc hai ge elet trader of rclativ**ly 
small surface being interflowed. the c()|!e<ting 
electrode ma>» K' provided with flanges to act as 
baffler to the gas current. — J. S, (i. T. 

liefrigerating npjiorotns. C. Dt^lavgue, PkP. 
29,aTj, 2fM2.13. 

C!ondensing apparatus [for refrigerating marhmes] 

J. McOiistra. E.P. 144,413, 26.3.19. 

Corrosive fluid ralres. ('hemical l^ptipmeiit Co., 
Assoes. of H. E. La Hour and (f. A. Grassbv, 
jun. E.P. 124, U5. I3..3.iy. Conv., 13.3.18. 

llotnnj furnaces, retorts, and the like [ .• Ihn'ing 

fnechani*m for ]. E. H Nu miners and E. S. 

WTiittard. E.P. 144,815, 21 3.19. 

Froth or scam; Method and apparatus for sup- 
pressing the formation of when hailing 

liquids. K. Wirth-F'rey and E. .lonnv-Heiiz. 

E.P. 121, 2«3, 5.12.18. 

8ie U.S.P, 1,316,947 of 1919; J., 1919, 800 a. 


I Tunnel kilns. G. H, Benjamin. E.P. 143,653, 6.3.19. 
: See U.S.P. 1,294,756 of 1919; preceding. 

Centrifu(fal dryers. G. H. Elmore. E.P. 144,979, 

6 . 2 . 20 . 

See U.S.P. 1,334,023 of 1920; J., 1920, 322 a. 

Drying apparatus. S, H, Meiliuizon, U.S.P. 

1,344,241, 22.6.20. Appl., 9.3.18. 

See E.P. 114,620 of 1918; J., 1918, 357 a. 

i^ol idifying or concent ratimj materials; Apjwratus 

for . J. W. lAiitch. U.S.P. 1,343,8:13, 15.6.20. 

Appl., 14.11.18. 

See E.P. 117,560 of 1917; J., 1918, 496 a. 

Furnace. T. B. Kitson. U.S.P. 1,343,457, 15.6.20. 
Appl., 5.12.18. 

See E.P. 122,672 of 1917; J., 1919, 177 a. 

IIa.-FUEL; GAS; MINERAL OILS AND 
WAXES. 

(.’oats; Oxidation of . M. Godchot, Cornptos 

rend., 1920, 171, :i2~34. 

The coal used contained 37 40,, of volatile matter, 
58'60 of fixed carbon, and 4 , of a.sli. The ash- 
free material eontained 83*59,., C, 5*78% H, 
10*67 , O + N. The coal gave 22*6<3/ of pyridine 
extract, which containoii 8:V45/o C, 5*84, H, 
10*51. O |-N. When head'd in the air at loiP C. 
for one month the original coal gaiiuHl 3' 15 
the extract 1*22 the n'sidiie 1*99 /o, and a mix- 
ture of the residue and extiiut gained 3*20 \ 
These results do not apjK'ar to lx‘ consistent with 
bacterial a< tion lK“ing the cause of the slow oxida- 
tion of (oul. W. (jI. 

doal analysis; A'otrs on F. S. Sinnatt. Bull. 

4, Lams, and Cheshire (..'oal Res. Assoc., 1920. 

:|8 pp. 

Ai'akt from methods for the sampling, and proxi- 
mate an<l ultimate analysi.s of coal, the bulletin lon- 
tains information on the subject of the morgana 
partings wlih li o( cur in most bituminous coals, and 
on the fusilulity of coal ash (»/. Cold), .)., I90t, 11). 
Carbonates in coal may l)e determined by a inodi- 
hc;ition (»f the Pettenkefer method, ilcserilKx! pie- 
viously (.\nalysl, Afir., 19i:i). I'he agglutinating 
fauver {Grounds and .Sinnatt. .1., 1926, 8.’! t) aixl 
the iiu now in volatile malti'r due to tlie addiuon 
ol iiu*rt matter, such as stone-dust (following jdi- 
slraet) whonhl also be determined. .V siiniiiiai\ 
is giv<‘ii of eight results (ditameil by tarrying out 
the standard volatile matter test in crucibles of 
iliflererit materials, .showing the figures to vary 
bi'twe^'u 2>'*4 ' and .‘k!*! tor one co.al and .'ll !) 
and 3r'8 f<»r a second .\ method of cal; iil.it- 

iiig the oxygen cont<nt of the (oal suhstanee 
given. A. G. 

Coal; Influenee of the addition of inert matter 

upitTi the volatile matter evolved irhen 

heated. F. S. Sinnatt and A. Grounds. Bull, k 
laim w. and Chewhiro C'oal lies. Assoc , 19*Jn. 

It pp. 

The effect of the degree of fineness of the coal, the 
addition of inert matter in varying proportions, 
and the fineness of the inert matter added upon tin* 
p«‘rcentage of volatile matter evolvesl when roal iw 
heated has Ikmti Htmlied (’onfrary to 8omermeier 
(.1. Ainer. Cheni. Soc,, 1916, 26, 1(K)2), the aiitliors 
found that fine coal cvolvu's rather more volatile 
organic matter than coarse coal. The inert matter 
iiddc'd to the coal was gas-carbon, graded to vary- 
ing degrH*8 of fiiieneas. With a mixture of 1 pt. ol 
coal to 4 ptH. of ga.vcarbon, carlainised under 
Htandard conditions, varying th« size of the gas- 



Vol. XXXIX^ No. 15.] 


Cl. Ua.— fuel » GAS | MINERAL OILS AND WAXES. 


539 A 


carbon produced very little change in the percen- 
tage of volatile matter evolved. On adding the 
gal^carhon to the coal in varying proportions, how- 
ever, and carbonising under the same corditions, 
the percentage of volatile matter increased with 
the addition of gas-carbon up to a point at which 
there were 20 pts. of gas-carbon to 1 pt. of coal. 
The results are published for eight t\i)ical Lan- 
cjvshiro coals, tho volatile matter evolved having 
increased from 312 to 41'0X (Arley), from 
38‘0 to 50*0% (Ba<on Mine), from 35*3 to 16*1 
(Garswood Oft.), from 33 0 to 43*2 % (Hall Hole), 
from 27*3 to 32*3% (Mountain Mine), from 34*8 to 
43*0% (Peinix'rton 2 ft.), from 31*7 to 45-3% (Ravine 
Mine), and from 28*0 to .30*0% (Hoo Cannol). The 
bearing of these results on tho subjc'ct of stone- 
dusting in mines and on tlu^ “ sandwich ” sysGun of 
utilising coal and coke for steam-raising is dis- 
cussed. — A. G. 

Fuels; rrnctiail value of . E. Damour. Comptes I 

rend., 1920, 170, 1578—1581. ! 

In determining the practical value of a fuel it is [ 
necessary to tako into ac<’Ount several factors in ; 
addition to the calorific value. The relative prac- j 
tical value of two fuels is the inverse of the weights | 
of the two fuels which will just replace* one another I 
and give the same efiect in a giv«'n furnace. A j 
close approximation to the practical value is given 
by V = Pf(() -t)[l4-a( O - 1)] ± .M, where P is the 
calorific value of the fuel used. 0 is the 
temperature of combustion, t the temperature of 
the material h(»ated, and M rei)resents all such 
factors as tho cost of working the fuel, gasification, 
pulverisation, crushing, management of the fires, 
etc.— AV. (J. 

H firry oil fuel; Industrial use of . E. 

Chabanier. Chim. et Jnd., 1920, 3, 50(3 — 575. 


liquid air cooling is removed and the condensed 
product allowed to warm up, instead of the pres- 
sure increasing regularly it sometimes rises to a 
certain point, halts for a time, and then suddenly 
diminishes for several cm., keeps steady for a time, 
and then gradually descends. It is thought that 
j as the pressure rises some nitrogen is suddenly 
i forced into solution, Tlie reverse eifects are often 
noticed on putting the tula* again in liquid air. 
In some ways the sudden evolutioti or solution of 
nitrogen by liquid methane resembles the occlusion 
and spitting of oxygen by molten silvu'r, and tho 
effect must bo kept in mind in the design of li<iue- 
f action plants, as a sudden evolution of gas may 
upset the balance in tho rectifying column. 

— J. R. P. 

Mfiftanf -nitrogen ; Composition of the vapour and 
li(iui(l phases of the system - H. A, Mc- 
3'aggart and E. Edwards. 3’rans. Roy. Soc. 
Canada, 1919, 13, [iii.], 57- 60. 

In connexion with the extraction of helium from 
natural gas (r/. preceding abstract), the tempera- 
ture-comi)osition diagram for the system methane- 
nitrogen at atmospheric pressure was obtained, and 
the constants in the formula log r'-a [h log r. 
where / -ratio methane/ nitrogen in the liquid, ana 
r' the corresponding ratio in the vaj)our, deter- 
mined as a- -0*47, -l O Bo. — J. R. P. 

Methane and ethane; Latent heats of vaporisation 

of . J. Satterly and J. Patterson. Trans. 

Roy. 8o(r. Canada, 1919, 13, [iii.], 123 — 127. 
Approximate values of the latent heats of vaporisa- 
tion of methane and ethane have btX'U determined : 
methane 130 cals, per g. ; ethane 2(30 cals, per g. 
(See .J.C.S., Aug.) — J. R. P. 

Patents. 


The requirements as to vi.scosity, ignition tempera- 
ture, and tho amount distilled betwioii certain 
temperature^s are discussed. The author compares 
various types of solid fuel and gas furnaces, and 
describes their conversion into oil furnaces. In 
long-flame furnac(*s the consiimptioe. of oil is about 
one-third of the fuel coiisumplion in a gas furnac/*. 
3’he oxidising effects of tlie llanu' can reduce/! 
as desir/*(l. - W. .1. AV. 

Ciindine; Mefloxls of reinoriny from natural 

(j‘ R. P. Anderson. J. Iiid. Eng. Chem., 1920, 
n .517—519. 


I Motor fuel for aero]tlane and other motors. U.S. 
I Industrial Alcohol Go., Assees. of AV. T. Bchreiber. 
j E.P. 128,916, 16.6.19. Gonv., 25.6.18. 
i The fuel consists of 35 — 50/^ of an alcohol, c.f/., 
j ethyl alcohol, 25 — 35 of an aromatic hydrocarbon, 

/*.(/., benzol, and 20 — 40 of an ether, e.(j., ethyl or 
butyl ether. — A. E. D. 

Ext raetintj oils and hydroearhon material from 
shale and similar hitumrnous rocks | in situ']; Pro- 
cess for . 1). T. Day. tuS.P. 1,342,741, 

I 8.0.20. Appl., 17.1.18. 


Lk.\n natural gas, yi<>lding less than 0'5 gall, of 
gasoline per million cub, ft., is usually comj)res.se<l 
for transport. Tlu* absorption method of removing 
gasoline ha.s b/s'ii used with gas containing less 
than 01 gall, per million cub. ft. Gomi)ressiun of 
modi'ratelv rich gas ((V5 - .‘1 galls, per million c/ih, 
ft.) will reiiiov/’ part of the gasoline, and the re- 
mainder may he rocover/'d by refrigeration or 
absorption methods. Rich gas (more than 3 galls, 
per million cub. ft.) yi/'lds a larger proportion of 
its gasolim* on compression, owing to the higher 
initial partial pressun* of gasoline constituents, and , 
hut little moia* will 1 k> recovered In* either re- i 
frigeration or absorption methods. — G. A. AI. 

Natural gas; Partial condensal ion of at liyuid 

air temperatures. .I.Satterlv. Trails. Rov. S/k*. 
Canada, 1913, 13. [lii.], 109-121. 

In the prelimim-.y analysis of natural gas for 
helium it is pass/'d int/^ a tube eoolod w'ith li/piid 
air in which hydrocari/ons condense. 33ie con- 
densed product is usually solid with AVestern 
Canadian ga.ses and Texas gas, but liquid w ith most 
of ihe Ontario gases. Tho li/juidity is due to dis- 
solved ethane. Tho pres.sures during treatment 
show that some nitrogen probably diwsolves in liquid 
methane or in the I'ondensed solid. AA^hen the 


The volatile hydrocarbon material is volatilised 
from shale etc. in situ by*j)umping hot ga.ses of com- 
bustion, substantially free from oxygen, down a 
borehole, the combined gases and vapour being led 
out of the borehole and afterwards separated. 

— B. M. V. 

Oil-stiU. AV. M. Duncan. U.S.P. 1,343^947, 8.6.20. 
Appl., 10.9.17. 

The still contains intake and discharge manifolds 
near the bottom and top respectively. The mani- 
folds are connected through a centrifugal pump 
within the .still, whereby oil may be pumped from 
the bottom and dischargini on to the surface of the 
oil in the still. — A. E. 1). 

M(dor fuels and light paraffin oils from shale; 

Method of obtaining ami benzene, toluene, 

and solvent naphtha from coed. E. AA% Tliurlow. 
U.S.P. 1,343,100, 8.6.20. Appl., 2*8.8.17. 

Shale or coal is mixed with finely divided metal 
and with a substance which evolves carbun dioxide 
when heated, and then subjected to destructive dis- 
tillation. — A. E. I). 

Firing /urnoce.i 'icith powdered fuel; Apparatus for 
. J. J. C. Brand. E.P. 144,763, 11.3.19. 
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Coke or the like withdrawing or extracting ap- 
paratus as applied to inclined and vertical car- 
honixing and the like retorts and the like;- 

Mechanically operated . J. Mitchell. E.P. 

144,952, 5.11.19. 

Sulphonated products of mineral i>ils and process of 
producing same. Sulphonic acids of mineral oils 
and process of jaroducing same. Alkali inettd sul- 
phonate and process of producing same. W. J. 
Mollcrsli-Jackson. From Twil.cliell Process Co. 
E.P. 143,681—3, 5.4.19. 

See U.S.P. 1,301 1,303,779, and 1,301,663; J., 

1919, 471 .1, .515 A. 


IIb.-DESTRUCTIVE distillation ; 
HEATING; LIGHTING. 


IV.-^COLOURING MAHERS AND DYES. 

Cyanine^ dyes. I. Constitution of the isocyanines 
W, H. Mills and R. S. Wishart. Chem. 8oc 
Trans., 1920, 117, 579—587. 

The oxidation of l.l-dimothylisocyaninG acetate 
with cold aqueous permanganate gave l-raethyl>2- 
quinolono and cinchonic acid niethochlorido in 
accordance with the equation: 

C,,U„N,X-k 30=.C,„H,0N + C„H,.0,NX, 
and it is concluded that the constitution of the dye 
is expres.sed by the formula: 
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Adsorbing materials [charcoal and carbonised 

lignite]; Density of . S. McLean. Trans. 

Roy. Soc. Canada, 1919, 13, [iii.], 197 — 199. 

The density was determined by the volumenometer 
method, using helium as the filling gas, since it i.s 
not ndsnrhed at ordinary temperature. The follow- 
ing mean results w(*re found : —Coeonut charcoal 
(heated to 400° C.), P53; lignite carbonised at 350°, 
r33; lignite carbonised at 450°, P46; ligni^ car- 
bonised at 550° C.. 1-44.— J. R. P. 


The possibility that the isocyanines are virtually 
tautomeric compounds is, however, admitted, ami 
a reversal of the normal order of basicity of th,. 
nitrogen atoms obtaining in the case of the simpler 
isocyanines is probably brought about by negative 
substitution in th© quinoline half of the molecule^ 
in r-raethyl-2'-phenyl-l-ethylisocyanine iodide 
-G. F. M 

Morinda citrifolia; Constituents of . ,T. 

Simonsen. Chem. Soc. Trans., 1920, 117, 56 1 
564. 


Inverted incandescence gas burner; A study of the 

. C. Killing. Gas World, 1920, 72, 586— 

589. 

By inserting very fine platinum wires at various 
points in the flames of an upright and an inverted 
Bunsen burner respectively, it was found that in 
each the highest temperature of the flame 
occurs just at the tip of the .small inner green cone 
of the flame. The heat producc'd in the primary 
combustion is proportional to the proportion of air 
in the primary mixture. These resultfl have been 
appliwl in the de.sign of a burner in which the 
primary air-gas mixture flow.s downwards out of the 
nozzle, and the mantle is brought verv close to the 
small green inner cone of the flame. The lower end 
of the burner nozzle is provided with wire gauze 
or a perforated grid of metal, steatite, or magnesia. 
The mantle is small, hemispherical, and “spider- 
less,” .and retains its shape in u.se. The effieieney of 
the burner in the vertical direction is ()-69 I. per 
Hefner. Burners emplo:«ng a magnesia grid at 
the bottom of the burner nozzle give 148*3 Hefners 
vertically, 12.3-5 Hefners at an angle of 45°. and 
82‘5 Hefners horizontally for an hourly consump- 
tion of 82-2 1. measured at 0° C. and 760 mm 

— J. S. G. T. 


The material inve.stigatcd was obtained by acidifi- 
cation of the cold-water extract of the sparirudy 
soluble barium salt of morindin (cf. .1., 1918, 685 
The yellow precipitate thus ohtaim'd w’as a conijd, x 
mixture containing much resinous matter, hut. 
Dibiadin monomotbyl (dher and alizarin a-nierhyl 
ether were isolated from it. The former Bubstaiac 
is the methyl ether of 1..3-dihydroxy-4-metln!. 
anthraquinono, and is identical with the subst.iru c 
obtained by BarrowclilF and 3'utin from M. bjmii- 
flora, and erroneously described by them as a 
hydroxymethoxy-2-methyIanthracjuinone. Aliznnu 
a-methyl ether was also ohtainixl from M. lorojiflorn 

— G. F. .M 

Patent. 

Water-soluble dyes; Production of . A M 

Hart. E.P. 144,336, 13.12.18. 

M'ATEH-soLrm.K dyes are obtained from anitunl 
vegetable dye-yielding materials, e.g., cot 
turmeric, madder, etc., by extracting with a -nl- 
vent, concentrating the solution, and heating ili'- 
with a water-soluble metallic salt, e.g.^ altini 
copper sulphate, pota.ssium ferrievanide, etc. 

— A.,J l[ 


III.-TAR AMD TAR PRODUCTS. 

■ Paracoumarone. reiin. KinK and others. See XIII. 
Patents. 

Phenols and other aromatic hifdrocarhons ' 

Process of removing from mater or other 

liquids. R. M. Leggett, A^.^ir to Ozone Co of 
America. U.S.P. 1,341,913, 1.6.20. Appl., 23.12.18. 
The liquid containing phenol is ” coagulated,” and 
after settling and removal of the deposit is treated 
with ozone, — W. H. C. 

Sidphonating benzene. Barrett Co., Assecs. of 
C.R. Downs. E.P. 122,169, 28.11.18. Conv., 5.1.18. 

Sw U.S.P. 1,279,29-5-6 of 1918; J., 1918, 763 a. 

Benzene etc. from coal. F 8.P. 1,343,100. See Ha. I 
4lP^ I 


V.-FIBRES; TEXTILES; CELLULOSE; 
PAPER. 

i’otton; Prolonged action of a moderate heat 'in 
bleached — and some, other substances. I' 
Knecht. J. Soe. Dyers and Col., 1920, 36, 19V 
198. 

Am, the materials tested were exposed at 93 t 
Bleached cotton yarn and bleached calico, on cleuk 
gla.sses, remained unchanged for the first few 
and then turned greyish brown, with formation 't 
oxyocllulose. At the end of 3.36 hrs. the ooiton >;ii " 
had decreased in .strength 33%. When exnosed u' 
sealed tubes, yarn decomposed slightly and lost 5(i 
of its strength, and had a remarkable shrivelKd 
appearance. Other cellulose materials, as blofu li<xl 
linen and viscose silk, wood and filter paper, 
similar results. With scoured flannel and spun hIk 
browning occurred after 24 hrs.— A. J. H. 
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Korean hemp and ramie; Proximate compositions 

of . T. Uyeda. J; Ind. Eng. Ch^m., 1020, 

12, 673-676. 

Korean hemp and ramie respectively gave the fol- 
lowing results : —Loss on drying, 8-83, 10-5(); l3on- 
zene extract, 1*92, 0*80; alcohol extract, ] -20, 0-75; 
water-soluble substances, 4‘50, .379; sol. in 1% 
NaOH, 18‘53, 17’27; cellulose, 62*42, 65 88; and 
lignin, 3'32, 0 66 %. Determination of lignin in 
hemp and ramie affords an indication of the com- 
pleteness of the rotting process. Lignin is partly 
attacked by alkali digestion. In the case of those 
fibres the lignin was thus reduced to ]‘99 and 0‘18% 
respectively. — C. A. M. 

Balloon fahrxes; Perineahility of to hydrogen 

and to helium. R. T. Elworthy and V. F. 
Murray. Trans. Roy. 8oc. Canada, 1919, 13, 
[iii.], 37—45. 

With rubbered fabrics the permeability to helium is 
less than to hydrogen, the ratio of helium to hydro- 
gen being 0‘66 by the interferometer method and 
072 by the catharometer method. With skin- 
lined fabrics the ratio of helium to hydrogen per- 
meability was found to be almost unity.— .1, R. P, 

Cellulose; Viscosity of solutions of . W. H. 

Gibson, L. Spencer, and R. McCall. Chem. Soc. 
Trans., 1920, 117, 479—493. 

The viscosity of cuprammoniuin solutions of puri- 
fied cotton can bo controlled by controlling the con- 
ditions of the boiling process with sodium 
hj^droxide. Using 2% caustic soda solution, the ! 
viscosity is approximately 50% higher than with 
4% solution, but temperature is by far the most im- 
portant factor in rcdiK.ing the viscosity. Further, j' 

S roducts of different viscosity are obtained from 
ifferent classes of cotton waste under similar con- 
ditions of purification; for example, eastern cottons 
give products the viscosity of which is about half 
that of American cotton of similar grade. A close 
relationship exists between the viscosity of cellu- 
lose solutions and solutions of the nitrocellulose 
derived therefrom. The vi.scosity determinations 
wore made with a hydrogen capillary viscosimeter 
and with the falling-sphere, viscosimeter (see page 
658 a), special precautions being taken in dissolving 
the cotton and filling the viscosimeter tube to pre- 
sent exposure to air or light, which causes pro- 
gressive changes in the viscosity of the solutions. 
Variations in copper and ammonia content of the 
cupraminonium solution propanol by Ost’s method 
(.J., 1911, 12-17) considerably influenced the viscosity 
of the cellulose solution. Copper hydroxide pre- 
pared by Dawson ’.s method (Chem.' S(jc. Trans., 
1909, 95, 370) showed a fafriy definite solubility in I 
ammonia, and an imsaturatcd solution of this form 
of the suhstanoe, containing 11 g. Cu and 200— ' 
210 g. NH, per 1., was chosen as the standard 
cuprammoiiium solution,— G. F. M. 

Pyroxylin solutions; Measuremetit of viscosity of ■ 

. E, F, Higgins and E. C. Pitman. J. Iiid. 

Eng. Chem., 1920, 12, .587—591. 

Efflux viscosimeters with small orifices are suitable 
for dct<'rmi»ing the viscosity of pyroxylin solutions 
of low viscosity, but the steel ball viscosimeter is , 
only suitable for solutions of very high vis. osity. ■ 
The Storme- viscosimeter fin which the viscosity is ! 
determined by the speed of a revolving cylinder) i.s i 
the most generally applicable, since it is unaffected 
by the density of the solution. (C/. J.C.S., Aug.). ' 

—0. A. M. I 

Patents. 

Textile fibrous material; Production of , M. 

Hofst^. E.P. 136,804, 5.11.1.9. Conv., 17.12.18. 
Fibrous material (e.g.^ ramie) is treated with a 
concentrated alkaline solution (20—40%), boiled in 


a saturated solution of an ammonium salt until the 
ammonia is completely expelled, w^ashed, and dried. 
The liberation of gaseous ammonia effects the 
separation of the fibres. — A. .1. H. 

I Vegetahlc fibres; Trenlment of . Gillct et Fils, 

1 Assees. of C. Schwartz. F.P. 111,563, 12,12.19. 

I Conv., 12.G.19. Addn. to 1.36,568 (,j., 1920, 513 a). 

! Textile materials coated with a nilr.Tt< d cellulose 
j solution are washed with dilute solutions of acids, 
bases, or salts, instead of with pure water, in order 
: to obtain a more rapid and complete precipitation 
; of the nitrocellulose. — A. J. II. 

: Cellulose esters; Manufacture of dissolved or 

\ (/elaiinised . G. Bonwitt. E.P. 138,078, 

i 17.1.20. Conv., 6.6.17. 

1 Cellulose e.sters, acetyl-, nitro-, nitroacetyl- 
I cellulose, arc dissolved or gelatinised by furfural or 
! a homologuc.— A. J. U, 

I CeHulose ester laceiatel composition, and method 
j of making the same. Cellulose-nitrate composi- 
I iion. Cellulose-acetate composition. P. C. Seel, 

[ Assr. to Eastman Kodak Co. U.S.P. (a) 1,342,601, 
j (n) 1,342,602, and (c) 1,. 342, 60.3, 8.6.20. Appl., 
(a) (b) 7.2.18; (c) 26.4.19. 

(a) a composition comprising cellulose acetate and 
a chloro substitution product of naphthalene, (b) 
a transparent flexible film consists of cellulose 
nitrate, camphor, and an amount of the chlorine 
derivatives of the cyclic hydrocairhons C 2 nlfn+i 
and their hornologues, greater than half the weight 
of camphor, (c) A composition comprising cellulose 
acetate and ethyl propionate. — A. J. H. 

Aceiy cellulose composition and method of making 
same. J. G. Jarvis. tJ.S.P. 1,313,135, 8.6.20. 

, Appl., 13.3.19. 

' The composition consists of 75 pts. of cellulose 
j acetate, 25 pts. of naphthalene, and 60 pts. of 
i aceione. — A. J. H. 

j Sulphite and like digesters; Methods of heating 

\ . J. K. Ruths, and Aktioholagot Vapor- 

ackumulator. E.P. 114,081, 29.6.19. (Cf, U.S.P. 
1,292,080; J., 1919, 283a.) 
j The period of digestion is shortened without tiffect- 
' ing the quality of the product if steam of low pres- 
! sure, obtained from an accumulator connected wdth 
1 the sulphite-boiler, be used for the steaming opera- 
: tion, and also for starting the digestion which is 
then completed with sttiam of a higher pressure. 

—A. J. H. 

Soda'-cclhdose manufacture ; Elimination of mal- 
odorous substances from the waste gases from . 

C. G. Schwalbe. G.P. 319,594, 31.7.17. 

The gases are brought into contact with finely- 
divided wood, sawdust, or other vegetable waste 
product. Mercaptans etc. may be destroyed before 
this treatment by mixing the ga.ses with an oxidis- 
ing gas, .such as chlorine, ozone, etc., or the wood 
or the like may be subsequently treated with an 
oxidising gas or liquid.— C. A. M. 

Paper-making machines. Groat Northern Paper 
Co., Assees. of C. K. Pope. E.P. 137,061, 
24.12.19. Conv., 31.1.17. 

Paper-making nuichine. A. J. Hang, Assr. to Im- 
proved Paper Machincrv Co. U.S.P. 1,343,605, 
15.6.20. Appl., 6.2.17. 

Pulp digestion; Manufacture of cawstic soda, more 
particularly from residues recovered from the 
alkali used in and containing sodium car- 

bonate. Dorr Co., Assees. of D. S. McAfee. E.P. 
131,272, 31.3.19. Conv., 16.8.18. 

Sbi U.S.P. 1,308,184 of 1919; J., 1919, 630 a. 
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VI.- BLEACHING; DYEING; PRINTING; 
FINISHING. 

Patf.nts. 

Di^eimj machine. H. M. Dudley. r.S.P. 1,342.711, 
«.6,20. Appl., 21.9.17. 

A KKcEPTACiiE cDiitains a scries uf fibre ebambers 
havirii; non-per f ora ted sides aud perforated top and 
bottom plates, th(‘ toj) plates bein>jj movable re- 
latively to tbo bottom f)lates. The fibre eluuubers 
are arrantted betwei'ii two piu-forated plati's .spaee<l 
from the top and bottom plati's respectively, and 
means are provid('d for foiain^ a licpiid in either 
direction through the di'viee. — A. .1. H. 

Di/eiruj machine. W. J. (ioing, .Vssr. to The Klauder- 
Weldoji Dyeing Ma<liine C’o. r.S.P, 1,34.3,250, 
15.6.2(1. Appl., 8.5.16. 

The machine eonsi.sts of a vat eontainiiif^ a remov- 
able framework which supports a number of remov- 
able yarn sticks and dye liquor deflectors. — A. .1. H. 

Hosiery dyeimj machine. 11. M. Dudlev. P.S.P. 
(a) 1,344,120 and (b) 1,344,121, 22.6.20. Appl., 
5.6.18. 

The fibre chambers are formed by perforated plates . 
fixixl lenjithwise la'tween two end plates attached 
to a perforated, hollow, rotary cylinder so as to , 
forin a reel. In (.\1 means are provided for con- | 
tinuouslv forcing a li(juid through the machine. i 

—A. J. U. ! 

Fihre-tieatimj maclune. H, .M, Dudlev. T.S.P, 
1,344,122, 22.6.20. Appl,, 3.12.18. 

A DYKi.vo machine . ontains a st'ries of fibre cham- 
bers each cornpri.sing two perforated plates, between 
which are a series of hollow cylinders. .Nleans are 
provided for forcing a licpiicl through the fibres 
compressed lauween the plates. A. J . H. 

Cotton yarn or cloth; Froces.'i for treatiny [improv- 
ing the hixtre and texture o/] . S. jkashitani. 

E.P. 114.08^1, 28.5.19. 

Cotton yarn or fabric is treated for l--5(> min. in 
sulphuric acid of .■')2"- -60" il, (sj). gr. 1-56— in ). 
waslnsl in water under vibration to reruovf* loose 
fibres,^ immersed for Hf — 15 Tuiii, in a solution of 
caustic soda of >^--15^ B. (>p. gr. 106 P12) to 

improve the lustre', m'Utralise the free acid, and 
maintain the colour, then treated with a 3 solu- 
tion of borax to render it non-eombustible and 
neutral. Tlu' fabric may J»e further .softiuied by 
treatment wirfi a 5 soliition of gl>eerin. or with 
calcium chloride, glucose, or 'oap solution. 

A. .1. H. 

1 pyetotJe jihres; Prore.'f't for the t rcat m ent of . 

Gillet et Fd,.. .\ssees. of ('. .Sdiwartz. M.P. 
144,204, 12.12 19. Coiiv.. 2.3.7 He (T/ KP 
136,568; J., ](yi>(), 5i.q 

CBLEri.oHE fibre'^ (oat<'d v\ ith nitrattsl star< li <‘om- 
piyunds have wool-like prof.ertir^, ure strong and 
soft, and dye dire* tly wjlh ha>m d.ve^ The fabric is 
treated for sever.al minutf's at 5' to 26^ with 
a solution of .star<h in 65 nitrn nrid, then pre- 
ferably treate<l with a Holiitit)n <'f atjy .suitable salt 
to aid the precipitation of the iiifrate<l atnyhu'^'ous 
substance, and aft<rwards uiidud. Alternatively 
the fabric may be first dresvd with a starch pasU\ 
dried, treated with 65 nitri{ a( ifl. the 4 xce'*s achl 
expresiw.*d, and washed. Print efre( ts may la* pro- 
duced with the nitrated starch. - J. H. 

• 

a errerimtum [of rxdton and nrtifirinl mlk vnion 
fohrirx]. 8. M. Jones, Assr. to Arnold Print 
Work.s. r.8.P. (a) 1,343,1.38 and (b) 1,343,1311, 
8.6.2f). Appl., 28.11.19. ; 

CoTTOiX union fabrics containing viacose silk are ! 


mercerised without injury to the latter by a solution 
of caustic soda containing (a) formaldehyde or (b) 
phenol. — A. J. H. 

Hkein-mercensing machine.^; Means for electrically 

controlling — . J. E. Wild and W. W. Caldw’eli 

Assrs! to American Thread Co. F.S.P. 1,343,804, 

I 15.6.20. Appl., 17.10.18. 

' VII. -ACIDS; ALKALIS; SALTS; NON- 

METALLIC ELEMENTS. 

' Arscnic-frresnlphuricacid. K. Scheringa. Pharni 
; Weekblad, 1920, 57, 421--422. 

The acid is heated to fuming with the addition of 
' a small quantity of a sulphite. After dilution will, 

I an etpial hulk of water, it is electrolysed for ;u 
' least one tlay, and may then be used for analytical 
‘ purposes after ci)ncenlration. — W. 8. M. 

lieactions started by a primer. E. Berger. Comptfs 
rc'iid., 1921), 170, 1492—1494. 

A NEW priming mixture consisting of 60 of sodimu 
or pota.ssium nitrate and 40 of commercial ealeiuji, 
sili« ide is suggestt'd for starting such reaetions ;i,i 
tho.s<* of the thermit type. Tlu' mixture may even 
be mixed with gum am hie ami applied to papi r, 
such paper after drying Ix'ing a useful form m 
which to light the mixture. 'I'his jirimer may h,- 
lit with a match and burns with a vi'ry liigh. 
tem|x'rature tiame. It has been usikI suecessfnllv 
to start sin h reaetions ns tlie reduction of boroii 
phosphate and arsenati* by alniniriiiiin, the ndu.- 
tioii of ealeiiim and barium sulpluiles by red phos. 
phorus, tlu* preparation of .silicon and boron fluur- 
ides from lead lluoriiie. and tlu' re<Iu('lion of su|. 
filiates by ( aleium silii ide. \V. G. 

Chlorides ; Product ion of by ptinird reaefoo)^ 

E. Berger, ('onqitt's rend., 1920, 171, 29- ,32. (/'/. 
ante.) 

.Vi.r.MiNirM re.acts spontaneously or by firelirnircirv 
priming on :i uuiubi'r of ( blorides of uu‘t:ils iuiil 
nu'talloids; in some magnesium is still iiiou' 

a( tive. (n ;i similar maunor ;i (ousiderablo numb, r 
of met;»ls will ;u t on organi«' ( hloridi's such a^, 1 ;ir. 
Imui t<‘tr;u'hlori<!e. t-eirii- and hexai hloro-ot b.uir 
eti-.. to givo the rorrospomling iimtallic cliIoii(i. > 
whi(li may la- vajM)ris«'d owing to the heat giru rai.d 
bv tli<> r* ;n turn w In-u oiue started. Liquid oigaiilr 
(blorides may b** first absorU-d in kieselgubr or 
'awdusl. Such mixture-, /due la-ing the metiil 
u-ed. found ;ip[>li(at ion in the war for tlu* fU'oiiiii 
tiou of smoke clouds. Later, luving to the bu k of 
organic chlorides, zine chloride ;dom' was u-ed, 
being vaf)ori-ed by imuitis of a mixture of s.^liuii, 
nitrats* aud cab iiim silii id''. W. G. 

J)<,uble ■iolfi; .\ ppticat Ion of a new ph y.iu o-chew teal 
method of analy.ns to the study o/ , H. 

Dubrisay. Comptes rend., 1920. 170, 15''‘2 15si. 

If a mixture of sfdutious of sodium and potas-iatn 
sulfdi;its*s is mixed with filu'iiol. the temperature 
of mixing ohservu'd agns-s i losidy w ith tiuit eab u- 
lated additively from the temperature of mixing 
of the imlividiial .solutions with phenol. Wlien* a 
mixttir<‘ of solutions of potassium and zinc sul- 
phates Is mixisl with ph4'nol there is a differems' 
iu'tw^'en the observe*! and caleulaU'd temfw'rature- 
of mixing varying with llu' proportions of the two 
salts pn»seiit. It is a maximum whi'n the salts .art' 
presA'iit in »'c|uiruo|e< iiIar proportions and indit .itt'- 
tht( presence, in solutitui, of a double salt.-- W. G. 

i'hromium sulphate; Constitution of the lilac grrii 

complex . A. Hocoura. Compt«*M rend., 1920, 

I7t, 1494—1497. 

The lilac grey chromium iutphate previously 
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deecribed (cf. J., 1920, 107 a) is shown to 

consist when freshly prepared of 1 raol. of the green 
sulphate in its depolymerised state and 2 moTs. of 
the violet sulphate. On standing the gioen sul- 
phate rapidly and spontaneously polymerises and 
then .masks the sulphate ions of the violet salt. 
{Cf. J.C.S., Aug.)— W. G. 

Mercuric salts; Precipitation of hy hydrogen 

sulphide. P. Jolibois and P. Bouvier. Conipies 
rend., 1920, 170, 1497—1498. 

The blaek precipitate obtained with excess of hydro- 
gen sulphide and a dilute solution of mercuric 
chloride has the composition HgS, the white pre- 
cipitate obtained when there is excess of mercuric 
chloride having the composition 2 HgS,HgCl 3 . 
There is no indication of the existence of any other 
intermediate compound.—W. G. 

Fluorite; Colouring matters of red and hlue . 

C. S. Garnett. Chem. Soc. Trans., 1920, 117, 
620-622. (67. J-, 1919, 628 a.) 

The colour of “ Blue John ” appears to be due to 
films of organic colouring matter lying parallel to 
and in the plane of the faces of the otherwise 
colourless crystal and also at the crystalline junc- 
tions, and probably deposited on the surfaces of 
the crystals at intervals during their growth. A | 
very intensely coloured specimen containtKl 0 27% i 
of carbon, and on distillation gave off inflammable j 
vapours, and a yellowish-brown oil collected in the j 
condenser. The residual fluorite was colourless, j 
The colour of red fluorite, on the other hand, is not ; 
destroyed hy heat, but is readily extracted from ! 
the powdered material by boiling hydrochloric or i 
nitric acid. The solution contained rare earths, 
and nothing hut insignificant quantities of other 
elements.— G. F. M. 

Tartaric acid compounds of antimony. A. Blan- ! 

chetiere. Bull. Sw. Chim., 1920, 27, 477 — 490. j 
A sTVDY of the solution of antimony hydroxide in a ; 
solution of tartaric acid confirms Juugfleisch’s view i 
that the process is one of esterifi* ation. The mono- ' 
stibioiartaric acid is liest obtained by extraction of i 
complexes, riiher in tartaric acid, with acetone, i 
{('f. J.C.8., Aug.p~W. G. 

Hydrogen peroxide; ('aftdyfic drcomposHion of 

by colloidal jdntiniDn. A. de G. Rocasolano. 
(’omptes rend., 1920, 170, lo02 — 1504. 

Psiwc; electrosols of platinum, it is shown that the 
decomposition of hydrogen peroxide by colloidal 
platinum is not a uniniolecular reaction. During 
the reaction the catalyst itself apparently undergiK-s 
some change. Th(‘ altered catalyst can decompose 
further amounts of the peroj^ide, and the reaction 
is then unimokxular, — AV. G. 

Cas adsorption [hy charcoal]; Effect of pressure 
on—. A. Pickle.s. C!hem.\ews. I92t), 121, 1—2. 
Six kinds of charcoal, previously heate'd. were 
saturated with dry ammonia, and placi'd succes- 
sively in a vessel, immersed in cold water, and con- 
nected with a manometer and water pump, lii all 
eases the pressure at first iuereas<'d and ultimately 
decreascKl. The denser eharconls, notably those 
from palm nut, coconut, and fruit stones, were the 
most eftieiout gas adsorbents. Iodine liberated hy 
chlorine water from icxline residues was renno^ed 
by warming the solution with charcoal dust, f)nt , 
only 17% I could be adsorbcxl from a solution of j 
iodine in benzene. About 80 of benzoic acid was j 
adsorbed from a .solution in benzene. Tlie most j 
eflicient deeoloriser was birch charcoal dust. 

— C. A. M. 

Adsorption of gases hy carbonised lignite. 8. Mc- 
Xican. Trans. Roy. Hoc. Canada, 1919, 13, [iii.], 
187—199. 

The adsorption of air, carbon dioxide, oxygen, 


hydrogen, and nitrogen by carbonised lignite was 
studied. Oxygen is adsorbed much more readily 
than nitrogen. The presence of water vapour 
decreases the amount of gas adsorbed. No 
adsorption is permanent, since there are but 
few cases where the last weight is greater 
than the first, and these may l>c due to ex- 
perimental errors. The fact that with oxygen in 
moat cases the last weight is less than the first 
indicates that the oxygen combines w ith the lignite 
forming carbon dioxide, which is given off when the 
lignite i.s heated. — J. R. P. 

Helium and hydrogen in air; Use of the Jamin in- 
terferometer for the estimation of snmll amounts 
of — — . J. C. McLennan and R. T. Elwu)rthy. 
Trans. Roy. Soe. Canada, 1919, 13, [iii.], 19 — 25. 

Two methods of calibrating the Jamin interfero- 
meter for the deU'rrnination of small amounts 
of helium and hydrogen in air are outlined, 
one based on the relation between the differ- 
ence of j)ath caused by the displacement of 
air in one tuls? by the mixture and the result- 
ing shift of bancis, and the second based on 
the change of refractive index of air in one tube 
caused by lowering the pressure of the air. The 
ace-iiraey was ±0'5 %. With longer tubes a greater 
accuracy could l)e obtained. — .1 . R. P. 

Helium content of mixtures of gases; Estimation 

of the hy the use of a cathnromefer. V. F. 

Murray. Trans. Rov. Soc. Canada, 1919, 13, 
[iii.], 27— a5. 

The Shakespear “ hydrogen purity meter,” high 
and low iK>rcentage ” hydrogen explorers,” and a 
Shakespear “ permeameter explorer ” have been 
calibrated for use with helium. — .1. R. P. 

Helium mixtures; Continuous flow apparatus for 

the purification of impure . E. TCdwards and 

R. T. Ehvorthv. Trans. Rov. Soc. Canada, 1919. 
13, [iii.], 47—52. 

Hklii Nf containing at least 12 of impurity can 
readily be* purified by passing in a continuous 
stream over charcoal at the temperature of liquid 
air or oxygen. The helium is not ab.sorbed. The 
rate of flow can be incrc'ased to at least ID 1. i>er hr. 
without decreasing the efficiency of the absorption. 
The maximum possible' rate of flow was not deter- 
mined. By the use of two or more sets of charcoal 
tubes in parallel the f)rc)ces3 may be made continu- 
j ous, as the charcoal may be rc'vivified without dis- 

I turbing the flow . — J.R. P. 

• 

j Hydrogen and helium; ('’omhusfihilify of mixtures 

J Satterlv and E, F. Burton. Trans. 

Roy. Soc. Canada, 1919, 13, [lii.], 211—215. 

Thk combustibility was tested by a lighted match 
and hy a white-hot piatinuin spiral. I'ndcr the con- 
ditions of experiment the percc'utage of hydrogen 
could be raiscnl to 26 before flu* mixture became 
iuflainmable ; if the perc eiiLage exc eeded 28 the mix- 
ture would burn. — .1. R. P. 

Aatund gas. Satterlv. See IIa. 

Methane-nitrogen. McTaggart an’ Edw’ards. 

,SVe IIa. 

Conductometric titrations. Koltboil. See XXIII. 
Patents. 

Carbonic oxide; Process and apparatus for treating 

gases CAtntaining [in connexion with syn^ 

thesis of ammonia]. General Chenfieal Co., 
Asaocs. of F. W. do Jahn. E. P. 124,760, 28.2.18. 
Oonv., 3.11.17. 

Gases consisting of 1 vol. of nitrogen and 3 vols. 
of a mixture of carbon monoxide and hydrogen, 
produced by passing the requisite quantities or 
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steam and nitrogen over red-hot carbonaceous 
material, are mixed with regulated quantities of 
steam, and the mixture is passed through a layer 
of iron oxide maintained at 650^ C.^ whereby the 
carbon monoxide is catalytically oxidised to carbon 
dioxide with the liberation of an equal volume of 
hydrogen. After absorbing the carbon dioxide, the 
resulting mixture of nitrogen and hydrogen is used 
for the production of ammonia. The oxidation of 
the carbon monoxide i.s carried out in a specially 
constructed cast-iron chamber supported on three 
legs, which are so arranged on supports that they 
are capable of movement to allow for expansion 
when the chamber is heated. The gases aro pre- 
heated before entering the reaction chamber by 
means of the dame from a prodncor-gas burner, and 
the heat of the issuing gases is us<^ to preheat a 
further quantity of the original mixture. — A. R. P, 

Alkali alumino-silic.ates ; Decomposition of E 

Bergve. E.P. 127,566, 9.6.19. Conv., 27.5,18. 
Natural alkali alumino-silicates are heated to 
800^ — l^OO*^ C., without melting, and sulphur 
vapour is passed through the mass to produce “ oxy- 
siilphosilicates " of the alkalis and aluminium. 
The mass is extracted with water in an autoclave, 
whereby hydrogen sulphide is evolved and soluble 
alkali sulpho-aluminato is formed, from which 
aluminium hydroxide may be recovered. — A. R. P. 

Copper sulphate; Obtainment of from ores con- 

taining copper. J. S. Rous. E.P. 143,973, 6.8.19, 
Copper carbonate ores are leachwl with an excess of 
5% sulphuric acid, air, with or without superheated 
stoam, being forced through the charge until the 
copper is dissolved. The liquor is drained off on to 
a fresh charge of ore and allowed to remain in 
contact therewith until it becomes basic, when it 
is again drawn off and concentrated to 52® Tw. 
(sp. gr. 126) after the addition of copper oxide or 
other basic sub.stance. Air, with or without super- 
the liquid in minute 
jets, and the whole allow'etl to cool. After filtration 
solution IS used for the pnxliiction of niire 

cycle of operations.— .4 /b^, Jo the next 


Hock salt; Purifying — 
144 , 022 , 16 . 9 . 19 . 


L. W. Dam man. E.P. 


salt is ground to grains of about I mm si». 

pPOcosB in saturated brine, wheribv^the^La ‘ 

purities fall to the boUom whil ^ 

salt are^oll^ted eopa^ 
and, after drying, are suitable for table use “ ’ 

—A. ii. p. 

Evaporating plant for the vianufurt ur/> at tnU / 

The brine circulation in a 
accelerated by forcing th-.X 
steam pump, or the 


return pipes arranj^ ■ 


furnaces of each ua 
charged into a sett? 
leaves at the top, th« 
to settle. 

■: to 




atmo^herio cooler, whereby crystals of the re- 
quired salt are dejMsited on the cool surface. 
Means are provided for removing the crystals 
from the cooler, and a oentrifug^ machine* for 
separating them from the solution. — A. R. P. 

Ammonium sulphate - Manufacture of . S. M 

fihadbolt and J. E. Grainger, E.P. 144,030 
16.4.19. ' ’ 

Thm crystals of ammonium sulphate and mother 
liquor in the liquor pit are lifted by means of 
ammonia vapours mixed with steam to a neutraliH- 
ing chamber fitted with baffle plates over which 
the liquid flows while ammonia vapours aro passed 
through the chamber, the excess ot ammonia beiiitr 
returned to the saturator. — A. R. P. 

Purifying [hiirMer] gases and producing briquetting 
imUerial. T. L. Briggs, Assr. to General Chemi. 
cal Co. U.S.P. 1,301,372 and 1,301,373, 22.4,lq 
Appl., 1.6.16 and 16.6.17. 

Gases derived from the burning of sulphur ore and 
containing sulphur dioxide, oxygen, nitrogen, and 
small quantities of sulphur trioxide and iron oxide 
dust, are filtered through a layer of the burnt ore, 
which is pulverised to such a size that it will pas.s 
through a sieve of 1 in. mesh, but not through a 
sieve of 0-25 in. mesh. The gases aro passed hori- 
zontally through a vertical layer of the ore at a 
temperature of 900° F. (480° C.). The filteriiur 
layer is preferably about 18 in. thick, and the 
layer is periodically removed by vibration throiij^h 
a grate and the upper layer simultaneously repK n- 
ished with fresh material. The material is con. 
tained between a pair of vertical screens, one of 
which is adjustable to and from the other to vary 
the thickness of the filtering layer. — W. F. F. 

Fixing nitrogen; Process for . C. T. Thors, ^,11 

and H; L. R Lunden, Assrs. to Akticbol;jL^,>t 
Kvafveindustn. U.S.P. l,312,aS4, 8.6.2<l \pj,| 

— J. 8. G. T. 

Ammonium perchlorate; Manufaeture nf 
8.6.20. Appl., 23.10.18. 

15.6.20. Appl., 29.6.17. 

as a battery de- 
p rcHl by mixing manganese carbon- 
^uining chlorine and roasting the 
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liauor to 90®— 100° C., potassium chloride and 
borax will redissolve, after which these salts are 
separated from solution by crystallisation, (b) 
The solution of potassium chloride and b^rax may 
be subjected to a rapid cooling in order to separate 
potassium chloride alone.— W. J. “W. 

Potassium salts; Process for recovery or purifica- i 

fjf W. Hirsohkind, Assr. to California | 

Alkali Co. U.8.P. 1,343,508, 15.6.20. Appl., 8.4.18. i 
Potassium salts are recovered from mixtures con- 
taining boric acid by extracting the latter with 
alcohol.-W. J. W. 

Aluminium chloride; Process for producing anhy- 

aZus . P. Danckwardt. U.S.P. 1,343,662, 

15.6.20. Appl., 23.6.19. 

A METAL chloride is electrolvsed under such con- 
ditions that the nascent chlorine formed at the 
anode reacts with an aluminium compound^ thereby 
producing aluminium chloride which volatilises and 
IS condensed in suitable chambers. — A. R. P. 

Chrome alum; Process for manufacturing . 

G H Huitman. U.S.P. 1,343,725, 15.6.20. 
Appl., 11.11.19. 

Feeroohkome is dissolved in sulphuric acid, and a 
soluble potassium salt is added to the solution. 

. J . W . 


Air or other gaseous mixtures; Process for separ- 
ating . Gcs. fur Linde’s Eismaschinen A.-G. 

G.P. 319,992, 22.1.16. Addn. to 301,940. 

The heat exchange in the rectification column in 
the separation of the argon (E.P. 24,735 of 1914 and 
109,789; J., 1916, 871; 1918, 507 a) should be. at 
least equal to the heat of evaporation of the total 
quantity treated in the column.— C. A. M. 

Lead salts ‘Method and apparatus for producing 

. W. J. Mellerah-Jackson. From E. A. 

Sperry. E.P. 144,819, 21.3.19. 

See U.S.P. 1,308,948 of 1919: J , W19, 631 a. 

'i Jcnium compounds; Process of producing . 

P. Farup, Assr, to Titan Co. A./S. U.S.P. 
1,343,441,15.6.20. Appl., 27.2.18. Renewed 4.4.19. 
See E.P. 116,020 and 116,266 of 1918; J., 1919, 
176 a, 296 a. 

Sodium sulphate; Bemoval of from solution. 

F. A. Freeth and H. E. Cocksedge. U.S.P. 
1,343,443, 16.6.20. Appl., 30.10.18. 

See E.P. 131,956 of 1918; J., 1919, 764 a. 

Pyrites kiln. E.P. 144,142. See X. 

Titanium pigments and products. U.S.P. 1,313,416- 
7 and 1,343,468-9. See XIII. 


YIII “GLASS; CERAMICS. 

Glass furnace refractories; Preservation of - — ^ by 
water-cooling. E. B. Christmas. J. Sot*. Glass 
Toch., 1920, 4, 128—138. 

By adapting water-cooling devices to glass-furnaces, 
the durability of the refractory materials and the 
efficiency of the workmen may be greatly increastnl 
without introducing any radical changes into works 
practice. The water-cooling devices should be made 
of thin, welded steel plates (castings are un.suitable), 
/imd the effiuent water should have a temperature 
180® F. (82° C.) or 5® — 10° C. below the tempera- 
ture at which precipitation of any salino matter 
in the water can occur. — A. B. 8. 


Glass; Development of various types of . 

C. J. Peddle. J. Soc. Glass Tech., 1920, 4, 3—107. 
Lime-soda glasses of the types 100SiO„40Na,O, 
seCaO and 100Si03,20Na30,xCaO, in which x lies 
between 6 and 40, can bo made at temperatures 
above 1300° C. They all attack the melting pot 
in proportion to the soda or lime, or both, present. 
The density, refractive index, and total dispersion 
rise oil increasing either the lime or soda present, 
the lime having the greater elfecl. Lime-soda 
glasses containing more than 72 X SiOj tend to 
devitrify, silica being separated. Glasses contain- 
ing more than 10% CaO and more than 20% Na^O 
devitrify readily, but with less than 15% Na,0, up 
to 15% OaO may be present without devitrification. 
With more than 15% NajO the glasses become dim 
on exposure. All the lirne-soda glasses in the first 
series weather too badly to bo used as optical 
glasses, and all in the second series, except lOOSiOj, 
20Na,O,20CaO, are useless, as they devitrify too 
readily. Glasses of the latter typo are not 
sufficiently durable for first-cla.ss optical glass, but 
are useful for jars, bottles, etc. In modern glass 
manufacture the tendency is to use mixtures too 
high in silica and soda and too low in lime. After 
continued use of cuUct from which some alkali has 
been volatilised the glass works badly. Instead of 
the customary addition of soda — which gives a glass 
lacking durability — it is better to add lime so as 
to bring the composition of the glass up to 
100SiOa,20Na,0,20CaO. Lime - potash glasses 
corresponding to the formuho 100SiO,,40K,O,a:CaO 
and 100SiO,,20K,O,'j:CaO, where x lies between 6 
and 40, are more brilliant, more brittle, and less 
coloured than the corresponding lime-soda glasses. 
They had to bo founded above 1300° C., and 
attacked the melting pot. Their total dispersion, 
refractive index, and density increase irregularly 
with the lime and potash content, the lime having 
the greater effect on density, and the potash on 
the refractive index and total dispersion. Lime- 
potasb glazes containing more than 34% K,0 
devitrify readily. The solubility decreases as the 
lime and silica content rises and increases rapidly 
as the potash increases. The durability is increased 
by high lime and silica, and diminished by high 
potash. Soda-lime glasses devitrify more easily 
than potash-lime glasses, but a high lime content 
reduces devitrification. Soda-lime glasses are more 
soluble tlian the corresponding potash-lime glasses, 
and glasses containing equal weights of soda and 
potash are less soluble than either the corre- 
sponding soda-lime or soda-potash glasses. Weight 
for weight soda is a better flux than potash, and a 
soda glass is more fusible than the corresponding 
potash glass. Molecule for molecule, soda is more 
powerful than potash in inducing devitrification. 
The lime-pota.sh glasses are not suflioicntly durable 
for optical purposes. Lime-soda-potash glasses 
corresponding to l()0Si(),,20Na,,O,29K,O,yCaO and 
ll)0Si(),,10NajO,10Kj(),irCa0 arc not of first-class 
tlurability for optical instrunumt.s, though glasses 
I corro.sponding to 100Si().,10Na,0,10K20,20CaO 
i have a durability equivalent to Schott and 
i Geno'istMVs No. (V3.37 silicate i rown glass. The re- 
j fractive index and density of these glasses increase 
I irregularly with an increase in either liino or alkali, 
i and in these and other properties the glasses are 
j intermediate betwex'n the lime-soda and lime-potash 
glasses. The best glasses in all the foregoing series 
can bo represented by tlio simple formula 
r)SiO,,lR,0,lCa() ; glasses rorrc'sponding to the 
usual Benrath formula GSiG.jrjO.IU’G are rather 
more difficult to melt, more durable, but devitrify 
more easily. — A. B. S. • 

ircai/ierin(7 of glass; Mechanics of . F. R. 

von Bichowskv, J. Amer. Ceram. Soc., 1920, 3, 
309—312. 

The mechanism of weathering consists in the ad- 
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sorption or absorption of water in the following suc- 
cessive stages : true surface adsorption ; solution or 
the adsorb^ molecules in the glass ; reaction or the 
dissolved w'ater with the glass, f<)rming a surface 
film ; absorption of water by this film, and further 
reactions; extraction of soluble salts from tl^ 
and solution of the silica skeleton film. A. H. 

Optical ylasx; Praefical test for resistance of 

to u'eathering. F". R- von Bichowsky. J. Ainer. 
Ceram. Soc., 1920, 3, 296—308. 

The sample, in the form of half-inch culws, is heated 
with a 5% solution of sodium liydroxide in a steel 
bomb at 22.5° C. for 2 lirs., or with hydnKhloric 
acid (1- 1) in a sealed tube of Jena combustion 
glass at l7o° C. for 6 hrs. The appearance of the 
glass and the loss in weight are note<l The results 
obtained by the two tests do not always place a 
series of glasses in the same order of stabdity. ^ 

Lead glass for table irare; Comp^lrative effects of 
soda and pidash on F. AV 

W E S. Turner. J. Soc. Glass Tech., 1920, 4, 
120-125. 

On comparing lead-soda, lead-pota.sh, and lead-soda- 
potash glasses, it was found that lead-soda gla.ssi^s 
are the most fusible and lead-potash glasses the 
least fusible, hut the most vi.scous. and that a lead- 
fioda-potiish glass containing smla and potash in 
equivalent proportions fines more readily ana is 
more durable than either a lead-soda or a lead- 
potash glass. The presence of 2 pts. of borax pt‘r 
100 pts. of sand increases the durability of these 
glasses. — A. B. S 

Lime-soda glasses; i)ptieal properties of some 
J R Clarke and W. E. S. Turner. J. Soc. Glass 
Tech., 1920, 4, 111—115. 

The refractive indices and dispersions for the C , 
D, E, and G lines, the value of v ami the 
limit of transmission of nitra-violot ‘'Itm 
series of glass<*s corresponding to 2Naji),ohii , to 
NaJ),Ca0.6SiO, were determined. The refractive 
index for the 1) line is an additive nroperty. the 
relation between refractive index and composition 
being linear, and all the refractive indices increa.se 
regularly as soda is replaced by lime, I he total 
anJ partial dispersions and values of v «ere prao- 
tieallv (onstant (almiu .'!l) in the glasses examined. 
The ultra-violet ahsorption hand remains lairl.v 
constant at •.’tfVI.V.r,. the ttlasse.s hein^ very trims- 
parent to iiltra-vioU-t light. -•.V. B. S. 

o/o.ssr.i.- . s. X";! 

W E s. Turner. .) . Soc. (rlass Gx li., 1920, 4, 
126- 12-. 

The Kuhstitutioii of lini<‘ lor soda iiicrcahcs the 
densitv oi a Slavs, tins property bmug ad<litive- 
Winkcdmaim and S< liolt s taetor> ot 2 3 f<*r th.‘ 
densitv of SiO;. 26 for NaJ), and :V3 for CaO m 
a glas.s give low p suits and reipiire revi.Hioii 

A. I>. S. 

Magnesia-eonfaining ghts^n; Th*-nnal rrjHmsmn 

of . S, Englisfi and W. E. . 8 . Turner. J. 

Hoc. Gla.ss Te< h.. 1920, 4, 11 > 120. 

When magnesia replacos soda in a soda-magnesia 
glass, there is a great re<lu( lion in the th. rmal 
expansion. The thermal expansion appears to l>o 
iin additive property relative to the .omposition of 
/t /flaA’f. Asjaiming that tho (urtfiroait of hncar 
expansion oG iu«ed sifiea is tfw »iino- as Unit ot 
nilira ko c nut ir)M in th** lifO'/ir ^■xp.'insion 

of varioufi oxidf‘m in :irv 

AM . Hit), o (>*'>, Ntt,o I .a2, f’ftO i fyy o I'l. 

'rnHiilatocl ri>r .x n-erifit cif lum- niifl 

mafincmitk whow that th»s i>l>Nfrv«.d <,xftnnnii»rKt 

better vrith th« c'xptinaiottfi rHiculatod with 


the aid of the authors’ factors than with thow cal- 
culated by means of Schott’s factors. A. B. o. 

Casting dip; Effect of the viethod of preparation on 

the viscosity of a . V. S. Schory. J. Amer. 

Ceram. Soc., 19^), 3, 286—295. 

The viscosity of a casting slip may be varied by 
altering the i>crcentnge ot alkaline reagent and of 
water and also by varying the mode of preparation 
of the slip. Slips with high viscosity were ««Gaincd 
bv first adding the water to the blunger, thtm the 
sodium carbonate and silicate together, and then 
the clay. Slips of low viscosity were obtained bv 
adding the sodium carbonate before the clay, and 
the sodium silicate last. When filter-press cakes 
ar<‘ ground with water and alkaline reagents slijis 
of low viscosity are produced by the use of wet 
cakes, or if the sodium carbonate* is added prior to 
the sodium silicate. Grinding produces slips of a 
higher viscosity than blunging. Ihe firmest pro- 
duces were obtained by blunging, using the lowest 
practicable proportion of alkaline 

Terra cotta; Satisfactory method of using barium 

hydroxide, in . M. E. Gates. J . Amer. Ceram. 

I So<-., 1920, 3, 313—315. 

i A HOLVTioN of barium hydroxide is prq^erable to 
i barium <‘arbonate as an anti-scum reagent on terra 
! cotta bodies. The solution is suppheel from a tank 
provitk*d with a meehanical stirrer, through a 
: siphon, the end of the shorWr c^iii of which i<x 
i attached to a float. The rate of delivery is variM 
! by altering the length of the longer leg of tlie 
j siphon. — A. B. S. 

1 rUanwm enamrU. K. 1) 

Frost. J. Amer. Ceram. Six-., 1920, 3, 316—321. 

I Titwivm oxide (rutile) is an opacifying agent, hut 
' an excess prevents the enamel remaining propcri.v 
: in suspension. Boric oxide appears to Ik* a (le- 
: sirable constituent of titanium enamels, litaiiiuin 
oxide is harmful in a ground coat, d«'stroying he 
! cohalt blue, and lowering the inciting point ami tli- 
i adhesion of the enamel. Threv 
: enamels had the f^^Howing forinuhe . (0 ^ 

ll ()7sK 0 O'lHOCaO) O dAl-^Oj ( 2 - 4 Mhi(),, 0 3/ (h. 

0-768F ) • (0-672Na3>. O'l t2K,(), O l^dCaO) O dlAl O 

K.(h ()3l^(’a(0 0 332.\13), (2 <U)SiO,, 0 l-)2B,0 , 
0 27uTi(h.l 9671G). A. B. S. 

Patents. 

rnnlu,,, xm/iii-v.,. D- -'I'llt''- I'- ' 

Villain. E,l>. I l••^.!M:l, ’.i l li'- 
I>i,.,Tf:8 for printing am ina<l<‘ "f nf paiivr 

Kivered with a composition ( onsisting of equal paii^ 
of (ahium tarhonale and magnesium si n atc. will' 
an organic agglntinant sm li as gnin. I he snrlao 
,„av hr provided with a imtwork or gram in reli.l 
to im ilitatc migraving and may afterwards Is* n ic 
d 4 ‘rcd insoluble hv menus of lormalm. A. B. 

pnroas refracforif mat cnals ; Manufacture nf 

L Denis. K.P. 144,;F)9, 5 3.19. 

A voRora refrnitory material snitahh* for 
(omhnstioii is ohtainecl by ( alcining a inixturc o i • 
pts of “ rich refractory earth ” containing 3) 
of sand with 30 pts. of magnesia 2.) 
light earth,” containing more than 80 ^ ; 

and 5 pts. of sawdust. The mixture is healed to .i 
/east the temperature at w)m h it will Ik* ns<sL ^ 

A V/7 . { ' }f. Zn erman. I \ St. P. J , ftr , /, S. / /. 

Apfd . 27 3. \9. 

Tu,» fiirinet kiltiH arc ftrrangfcd niilc by fade with a 
yomninn dividing wall, and i'Mcb comprifu'ft a 
»tttrr-smokttifr ' zone, preheating Mone, 
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zone, and cooling zone. The cooling and firing 
zones of one kiln ere opposite the “ watcr-sraoking 
and preheating zones of the other respectively. A 
number of burners supplied with prodiuer gas de- 
liver hot gas into the top of the firihg zone, and 
the gases are discharged at the bottom into flues 
from which they pass into flues around the pre- 
heating zone of the kiln. The air in the “ water- 
smoking zone of one kiln is heated by passing it 
through flues adjacent to the cooling zone of the 
other kiln. Overheating of the materials treated i 
and the roof of the tunnel is proven tt'd by pro- i 
viding passages in the roof through which air is | 
passed to preheat it on its way to the hurner.s. This 
air enters horizontal flues below the kilns at their 
mid-points and passes in both directions to vertical i 
flues at both ends of tho kiln, through which it | 
passes upwards to tho flues in the roof. — W. F. F. i 

Glass; Apjmraius for feedinq or deUvPrinn molten | 

materml, such as , in separate lumps or ! 

charges. W. L. Pratt. From C. H. Rankin, C. H. ; 
Blumenauer, and C. J. P. Pratt. E.P. 144,5.52, ! 
6.11.19. 


IX.-BUILDING MATERIALS. 


Tho first case is explained as permanent expansion 
due to the pressure of occluded gases. The flakes of 
graphite in the iron absorb a largo amount of gas, 
and tho spacea round them aro also filled with gas. 
When the iron is heated to a high temperature the 
pressure of the occluded gases is great^ increased, 
and if the high temperature is maintained plastic 
deformation takes platje with corresponding in- 
crease in volume. A state of equilibrium is set up 
betvvwui the pressure of tho gases and the resist- 
ance of the material. Raising the temperature dis- 
turbs this equilibrium and causes further deforma- 
tion, while cooling reduces the gas pressure and 
causes penetration of gases along the flakes of 
grui)hite from the surface of the iron. The second 
case is also considered to be due to the pressure of 
occluded gases. The transformation from alpha to 
gamma iron is accompanied hy contraction, which 
the pressure of the gases resists, so that the time 
for transformation must bo extended. Thi.s re- 
quires repeated heatings, whereby the quantity of 
occluded gas is increased and the pres.suro of tho 
gas gradually overcomes the eontraetion and pro- 
duces increase in volume. Prevention of growth 
may ho brought about by decarbonising the surface 
in order to prevent penetration of gases along the 
flakes of graphite. — J. W. D. 


Cement ,\EffeA‘t of storage on . 1 ). A. Abrams. I 

Structural Materials Research Lab., Lewis In- ! 
stitute, Chicago. Bull. 6, June, 1920. 28 pp. j 

PoKTPAND cement was stored for periods up to two ' 
years under varying conditions. Compression tests 
of concrete and mortar showed that the cement de- , 
teriorated on storagti in cloth sacks, in paper bags, i 
and in sacks covered with Portland cement or | 
hydrated lime. The greater part of the detcriora- i 
tion occurred during tin; first three months, after i 
which period the c'cmeiit sliowed 80% of its original i 
strength, after 6 months 71%, after 1 year 01%, • 
and after 2 j^ears 40%. The 7-day tests showed a I 
greater deterioration than the 28-day and later ; 
tests The strength of concrete is not permanently ; 
reduced to that shown by tho 7-day and 28-day i 
tests. The storage period is of more importance j 
than the conditions of storage provided direct i 
access of moisture is provont«'d. Storage of cement I 
prolongs tho time of initial and final’ setting; it ! 
affects the normal consistency only slightlv. The I 
deterioration appears to be due to the absorption of 
atmospheric moisture. Cement in temporary 
stor.'ige should l>e kept not less than 1 ft. above the I 
ground and I ft. away from exterior walls. A 
bibliography on the storage of cement is ineludetl ' 

—A. B. S.’ j 


Carbide carbon in steel; Kstimation of . K. 

Inonye. J. Coll. Eng., Tokyo Imp. (Jniv., 1920, 

10, 115—1.54. 

Two metho{ls of estimating carbide carbon in steel 
were investigated, viz., those of Le<lebur and of 
Arnold and Road, and the amount of carbon in 
this form in steels having various inicrf>structurc8 
was determined. The amount of carbide carbon 
increases with the rate of cooling, and the slower a 
steel is colled below the Ar, the greater is the 
amount. This is indicaUHl in tho structure, steels 
having a sorbitic, pearl itic, and spheroidic struc- 
ture respectively containing 0 51, 0*71, and 0*80% 
of carbide carbon. In carefully annealed steels only 
about 90 — 92% of the total carbon is recovered in 
the form of carbide, indicating that a certain 
amount of hardening carbon remains in solid solu- 
tion.— J. W. D. 

[»S'te<d] guns; Erosion of . M. Okochi. J. 

Coll. Eng., Tokyo Imp. TJniv., 1919, 9, 239—266. 
The causes of the erosion of guns are discussed, and 
additional rcason.s are given for the lower resistance 
to erosion of high-earbon stend compared with low- 
carboii steel and of nickel or nickel-molybdenum 
stM compared with ordinary gun steel (cf. J., 1919. 
143 a).— J. W. D. V / , 


Patf^nts. 

Fireproofing wood and other materkds; Erofeeting 

and . AV. P. Thompson. From Arentox Co 

E.P. 144,342, 5.2.19. 

See U.S.P. 1,318,523-4 of 1919; J., 1919, 948 a. 


Hydraulic ingredient and process of making same 
F . M. Meyer, Assr. to The Chemical Foundation 
Inc. U.S.P. 1,343,929, 22.C.20. Appl., 3.1.14 
Renewed 22.10.19. 

See F.P. 466,8.59 of 1913; J., 1914, 964. 


X.~ METALS; METALLURGY, INCLUDING 
ELECTRO-METALLURGY. 

Cast iron; Growth of grey . M. Okochi and N. 

Sate. J. Coll. Eng., Tokvo Imp. Univ., 1920. 
10, 6S—71. 

There are two cases of growth in grey cast iron, 
one occurring at temperatures higher than that 
of transformation, the other during transformation. 


Mrkel .steels; Thermal change of the, elastic pro- 
perties of . P. Chevenard. Comptes rend 
1920, 170, 1499—1.502. ^ 

In revorHibIc nickel steels tho coefficient of varia- 
tion of the modulus of tor.sion is characterised by 
a rapid increase to a maximum, which corresponds 
to the minimum of dilatahility, and then a gradual 
diminution. For irreversible alloys the results do 
not indicate any anomaly. Tempering and hammer 
hardening diminish the value of tha modulus of tor- 
sion, which increases, however, with the tempera- 
ture of annealing, there being a maximum of 
rapidity between 450° and 550° G. The thermo- 
elastic coefficient is affeetc<l by tho treatment which 
the alloy undergoes, but. contrary to what happens 
in the case of the dilatahility, hammer hardening 
diminishes the amplitude of the anomaly, whilst 
tomporing increases it. — AV. G. • 

Iron; Corrosion of . R. Kattwinkel. Z, 

angew, Chem., 1920, 33, 156. 

An incrustation found in a steam pipe was strongly 
magnetic and contained 99*1 % Fe.O*.— W. P. 8. 


D 
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Phosphorus; Determination of in tin bronzes. 

L. Bertiaux. Ann. Ohim. Analyt., 1920, 2, 167 — 

168. 

Five g. of tho alloy is dissolved in a mixture of 
nitric acid (36^ B., sp. gr. 1332), 15 c.c., hydro- 
chloric acid (21*5° B., sp. gr. 1 176), 20 c.c., and 
water, 35 c.c., the solution boiled to expel nitrous 
vapours, treated with 25% aminoniuin chloride solu- 
tion, 35 C.C., and 10% nnimonium acetate solution, 
20 c.c., again boiled, and the phosphoric acid pre- 
cipitated by the addition of 10% mol.vbdate solution. 
The precipitate is collected on a filter, washed with 
a hot solution containing 5%, each of hydrochloric 
acid (21‘5° B.) and ainmoniurn chloride, and then , 
with hot water until free from acidity. The pre- I 
cipitate may be weighed directly or its quantity de- 
termined by titration with sodnim hydroxide solu- 
tion or permanganate solution (after re<i\iction with 
einc), or it may be converted into ammonium mag- 
nesium phosphate and weight?d as magnesium pyro- 
phosphate. — W. P. S. 

Cadmiam and zinc; Experinientnl determination of 

the vapour presaure curves of molten and the 

calculation of the chemical constants of cadmium, 
zinc, and monaiomic bromine. H. Brauiie. Z. 
anorg. Chem., 19*20, III, 109 — 147. 

Thh vapour prcs.sure of molten cadmium up to 
2 atm. is represented by h)g p= -5763/2’- 1“2S log T 
-fl2'i^2, whilst that of /.inc is given by log p- 
-6655/T-1U7 log T f 1*2 046. Both zinc and cad- 
mium have a constant atomic heat over the range 
of temperature from the melting point to the boiling 
point. Tho values are 7'50 (cadmium), 7’2l (zinc). 
<e/. J.C.S., Aug.)-J. F. 8. 

Patents. 

Steel, particularhj adapted for the manufacture of 
baU and roller bearings. Comp. d'Applicalions 
Mecaniques. E.P. 1*26,289, 23.4.19. Cojiv., 

2.5.18. 

The steel contains C O So — 1'5, Cr O o- 2. and V 01 
to 0*6%, a suitable composition being C 0‘950, 

Mn 0*300, Si 0*150, Cr 1 200, V 0 250 ^ with sulphur 
and phosphorus as low as posvsible. To increase tho 
tenacity and flexibility of the steel, and to facilitate 
certain forging operatioii.s, drawing, and annealing, 
one or more other metals, sucli as Ni, Co, Mo, Ta, 
or the like, may l>e added in a proportion not ex- 
ceeding 0*25%. — T. St. 

Steels; Alloy . The British Thom.son-Houston 

Co. From General Electric Co. E.P. 144,185, 
4.11.19. 

An alloy containing about 16% B is producenj by 
reducing a mixture of iron oxide and boric acid by 
aluminium, and this alloy is then added to molten 
Bteel to yield a nruduct containing B 0 75— 5% . By 
thus incorporating a relatively small amount of 
boron with chromium, tungsten, vanadium, etc., 
comparatively easily fusible special steels arc pro- 
ducra which can be cast readily even into intricate 
forms substantially free from blow hob-s and other 
defects, and which siiil preserve the properties 
given by the alloying element exclusive of tho l>oron. 

—T. St. 

Iran ores; Treatment of . C. R. Hayward, 

F. O. Stillman, and II. M, Schleicher, Assrs. to 
Hoa Iron and Development Corp. U.S.P. 
1,341,901, 1.6.20. Appl. 24.7.18. 

Ieon ore containing aluminium and one or more 
of the metals* nickcij manganose, and chromium in 
subjected to a sulpoating roast whereby a small 
proportion of the iron and a large proportion of the I 
other metals are rendered soluue. On leaching, a i 
richer iron ore residue is obtained and a liquor 
which on evaporation yieldi aalphatei of iron and 


the other metals. These salts are roasted, and 
from the resulting oxides alumina is recovered. 

W. D. 

Iron and shel plates; Process for finishing . C. 

Williams, Asar. to N. Nelson. U.S.P. 1,342,484, 
8.6.20. Appl., 9.6.19. 

Tub plates, after pickling, are successively washed 
in a soapy solution, rinsed, annealed in the pre- 
sence of sulphurous fumes, and subjected to the 
I action of dry air. Finally, to give them a high 
polish, tho plates are cold-rollcd, — T. St, 

Iron; Puddling . T. F. Payno. U.S.P. 

1,342,694, 8.6.20. Appl., 30.4.19. 

The metal is agitated in the furnace on horizontal 
longitudinal parallel lines whereby a combing or 
stratifying action is produced. — T. St. 

Iron or steel articles; Process of colouring — 

H. F. Jerinaiu, Assr. to AVinchester Repeating 
Anns Co. U.S.P. 1,342,910, 8.6.20. Appl., 7.1.‘^(). 
InoN or steel articles are made tho anode and 
cathode alternately in an clei;troly tic bath consist- 
ing of a solution of an oxidi-sing agent in an alkaline 
li<iuid, tho opposing electrode being incorrodible, 
The articles are afterwards washed with hot water, 
dried, and rubbed with oil. - T. 8t. 

Sled alloy. C. M. Johnson. U.S.P. 1,342,911. 
8.6.*2U. Appl., 7.8.19. 

The alloy steel consists of iron with C 0’30 — 0 60. 
Mil not more than 0‘80, Si POO— 2‘50, Cr 0'30 — 0>0. 
V 010~-0-30, and Ni P50— 3 50% T. 8t. 

Ferrochrome ; Production of low-carbon . H. (’. 

Sicard, A.ssr. to United States Ferro-Alloys Coi j), 
U.S.P. 1,341,939, 1.6.2U. Appl., 26.9.19. 

A uiGH-CAUuo.v forro-chromium alloy is deearboni'.ed 
by means of titanic oxide. — J. AV, D. 

Electric smelting furnace. I. Hole. E.P. 1*25, .464, 

6.3.19. Coiiv., 11.4.18. 

Chauging openings are arranged in tho roof of the 
furnace on botli sides of a central longitudinal rou 
of electrodes, bo that the sloping sides of the charge 
form a longitudinal groove at tho bottom of wliirh 
is the slag bath in which the cicetrodes dip witboui 
pa.ssing through the charge. A dinchargc outlet i.s 
provided so that the slag in the furnace is kept at 
a constant level. — A. R. P. 

Furnace.; Electro-metallurgical . F. Louvrier. 

U.S.P. 1, 342, 6.36, H.6.20. Appl., 5.4.19. 

An annular chamber surrounding the foodiiig 
column of the furnace leads into the rcductiDu 
t harnber, and riicana are provided for feeding coal 
dust on to shelves in tliis annular chamber. 

-J. S. G. T. 

Kdns for pyrites. J. L. Fairrie. E.P. 111,112, 

14.8.19. 

A NUMiiRR of kilns with fire-grates and working 
doors are arranged in a circle round a common Iluo 
into which the gases are drawn. The burnt ore 
falls on to .sloping floors lielow the fire-gratc.s and 
pa.HM‘S through swing doors to a common disriiargr 
pit at the ha.so of the centra) flue, whence it is re- 
moved either continuously or intermittently by 
means of a conveyor, preferably of the drag bar 
type, llio conveyor can bo withdrawn bodily for 
repairs. Additional air may be admitted through n 
port Iwtwwn the pit and the flue, which can be 
cIo.s<h 1 by an adju.stable tile.— B. M. V. 

Furnaces; Port constnsetion for meialluraical — — 

0. F. Downs and H. F. Miller, jun. U.S.P. (a) 
1,343,314 and (o) 1,343,315, 15.6.20. Appl., 
30.3.18 and 15.5.19. 

(a) Ou and air aptakea coumttnioaie with the in- 
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terior of tho furnace, the air uptake by means of an 
air port, and the gas uptake by means of a water- 
cool^ tubular metal ffue opening into the ir port. 
Adjustable means, operated from outside the fur- 
nace at a point above the air port are provided for 
supporting the flue, so that its orifice is entirely sur- i 
rounded by the air port, (e) The gas flue connect- ; 
ing the gas uptake with the interior of the air port j 
is arranged to discharge across and at an angle to 
the upward path of the air coming through the air 
uptake. — T. St. 

Electrolytic recovery of metals from their solutions. ^ 
H Wade. From The Central Mining and In- 
vestment Corp. E.P. 143,020, 24.2.19. 

In the electrolytic recovery of metals by passing the ; 

E regnant solution through a permeable cathode of 
no porosity, oxygen is removed from the solution, ' 
e.g., by a vacuum pump or by a reducing agent, 
before passing it into the electrolytic cell. — .1. W. D. , 

Metal allog. C. B. Backer. U.S.P. 1,341,771, 

1.6.20. Appl., 30.12.18. 

An alloy consisting of Mg 85 — 98 /o, A1 To — 14 0"', 
and Zn 0-75— 6*0% .—J. W. D. 

Conner: liecovering from its ores. C. J. A. 

Dalziel. U.S.P. 1,341,786, 1.6.20. Appl., 24.9.18. 
SuiTAULE proportions of finely cru.shed ore and an 
acid solution arc converted into a pulp by aeration- ^ 
agitation, and the pulp is caused to flow through a ' 
series of electrolytic cells, sedimentation in the cells ' 
being prevented by a blast of air introduced at tho ■ 
lower part of each cell. The barren pulp is dis- | 
charged from the last cell. — J. W. D. , 

Copiier; Process of extracting . A. A. Ossa. 

U.S.P. 1,343,153, 8.6.20. Appl., 20.12.18. 

Oxidised copper ores are leached with a solution j 
containing sulphuric acid and the copper precipi- 
tated as iodide by hydriodic acid in presence of 
sulphur dioxide. The sulphuric acid formed in the 
latter reaction is u.sed for the extraction of fresh ; 
orej and hydriodic acid is regenerated from the ; 
iodide precipitate for addition to fresh copper sul- ; 
phate solutions. — T. St. 

Metallurgical process. [Trcatiiient of copper ores.] 
W. E. Greonawalt. U.S.P. 1,344,127, 22.6.20. : 
Appl., 28.11.17. i 

Mixed sulphide and oxide ores of copper are treatiMl i 
with a solvent for the oxides, a flotation agent is ! 
added, and tho pulp electrolysed, using a current ; 
density high enough to give a loose deposit of copper ’ 
Tvdiich w'ith tho copijer sulphide is floated by means 
of the gases liberated. — A. J. H. 

Metallurgical process. W, E. (Irecn.iwalt. U.S.P. ■ 

1,342,804,8.6.20. Appl., 21.12.16. lienewed 2.9.19. , 
An electrolyte containing ferric iron is agitated 
■with a (copper) sulphide reducing agent practically 
free from iron. A portion of the mixture is con- , 
tinuously withdrawn, the sulphide separated and i 
returned to the agitator, and the reduced electrolyte | 
returned to the electrolytic bath. — J. S. G. T, i 

Chilian mill; Multiple-process . C. C. Lane. I 

U.S.P. 1,342,917, 8.6.20. Appl., 12.12.16. | 

In a Chilian mill tho framework that drives tho ' 
rinding rollers is provided with a heavy and evenly ! 
alanoed monolith and above that a tank, which i 
may be used for cyanide treatment of tho or© pulp, 
the weight of both being supported by tho grinding 
rollers and assisting grinding. — B. M. V. 

ICrueible} furnace. A. C. Osborn, jun, U.S.P. 
1,343,470, 15.6.20. Appl., 26.1.20. 

A OBTTOiBLB furoaoe comprises an upper section 
binged to a lower section carrying a removable sup- 


porting member for the crucible, and means for 
moving one section relatively to the other, gas jets 
forming a part of the upper section and connected 
to and Fed by a supply pipe and a main supply pipe, 
and means for automatically providing an air-tight 
connexion between the two pipes when the upper 
section is moved to its operative position.— A. de W. 

Ores; Treating . G. L. Collord. U.S.P. (a) 

1,343,219 and (u) 1,343,250, 15.6.20. Appl., 9.5.19. 
(a) The moist ore is treated with a liquid, less vola- 
tile than water, which will spread throughout tho 
mass and form u thin film round tho particles. The 
ore is then partially dried, (u) Tho moist ore is 
partially dried and then mixed with an oleaginous 
material to agglomerate the fine particles. — A. R. P. 

Ores or other materials; Process and apparatus for 

concentrating . S. H. Dolbear, Assr. to 

Minerals Separation North American Corp. 
U.S.P. 1,313,313, 15.6.20. Appl., 14.11.18. 

A coiA^MN of liquid containing a mixture of float- 
able and unfloatablo materials in a suitably divided 
condition is treated with a gas in such a manner 
that gas in the form of bubbles rises in the liquid 
and becomes attached to tho floatable material. 
Th(;se bubbles are then diverted into a ga.seou8 
medium at a point where the pressure in the column 
is greater than in the gaseous medium. — T. St. 

Zinc, copper, cadmium; Process of treating residues 

containing . .1. O. Elton and R. B. Caples, 

A.ssrs. to Anaconda Copper Mining Co. U.S.P. 
1,313,619, 15.6.20. Appl., 5.1.20. 

Zinc sulphate solutions containing copper and 
cadmium are treated with zinc to precipitate the 
latter two metals. Tho precipitate is treated with 
just sufficient sulphuric acid to dissolve the zinc and 
cadmium, and the filtered solution is again treated 
with zinc to precipitate the cadmium. — A. R. P. 

Lead and like ores and products; Smelting . 

T. \V. Cavers, A.ssr. to Garred-Cavers Corp. 

U. S.P. 1,343,656, 15.6.20. Appl., 9.8.18. 

Oxidised lead ores or the like are mixed with a car- 
bonaceous reducing agent and smelted in a blast 
furnace by means of powdered coal fed into the 
blast.— A. R. P. 

Metal-plating; Process and apparatus for . 

R. .1. Piersol. U.S.P. 1,343,842, 15.6.20. Appl., 

3.1.20. 

Tue metal to be plated i» treated with the plating 
metal in vacuo at a temperature between the melt- 
ing points of the two metals. — T. St. 

Furnace; Galvanising . C. A. Poratb- U.S.P. 

I, 343,84,3, 15.6.20. Appl., 7.7.19. 

Tiie galvanising material is containeef in a tank 
above u layer of a substance of higher specific 
gravity, and means are provided for beating the 
bottom of the tank. — T. St. 

Melting furnaces; Lids for . A.-G. Brown, 

Boveri&Co. E.P. 132,785, 2.9.19. Conv., 14.9.18. 
Addn, to 131,887. 

Furnace for hardening high-speed steel and the like. 

S. H. Gush. E.P. 144,486, 28.6.19. 

Electric arc welding operations ; Metallic electrodes 
for use in . C. J. Holslag. E.P. 144,333, 

II. 12.18. 

Steel alloy. Stahlwerke R. Lindenburg AT-G. E.P. 

144,326, 16.8.16. Addn. to 103,810, 

See G.P. 312,311 of 1916; J., 1920, 160 a. 

Manganese-steel sheets; Manufacture of . R. A, 

Hadfield. U.S.P. 1,344,392, 22.6.20. Ap>l., 17.8,17. 
Seb E.P. 133,131 of 1918; J., 1919, 866 a. 

d2 
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Alloy. C. G. Fink, Assr. to General Electric Co. 

U.S.P. 1,342,993, 8.6.20. Appl., 22.11.15. 

See E.P. 13,207 of 1915; J., 1916, 695. 

Solder for aluminium. F. F. Boisselier. U.S.P. 

1,344,165,22.6.20. Appl., 14.2.19. 

See E.P. 124,715 of 1919; J., 1920, 338 a. 

Coi^per ores. E.P. 113,973. See VII. 

Electrodes. E.P. 143,619. See XI. 


XI.-ELECTR0'CHEMISTR¥. 

Alhittnins and aiifito.vins. Piippol. See XX. 
Patk.nts. 

Electrodes for elect rohjtic recovery of jnetoh from 
solution. H. Wado. From The Central Mining 
and Investment Corp. E.P. 143,619, 24.2.19. 

A PERMEABLE olectrodo consists of a sheet fornuHl 
of felted organic fibres, a fabric reinforcement, and 
comminuted conducting material (graphite) incor- 
porated with the fibre. — J. W. D. 

Electrical treatment of (jases; Apjtaratus for . 

H. W. Squires, Assr. to llcsearch Corp. U.S.P. 

I, 342,651, 8.6.20. Appl., 22.6.18. 

The gas to bo treated is passed through a passage- 
waj’j annular in cross-section, between a jiair of 
sloping electrodes. — J. S. G. T. 

Electrical furna''es; Heating of material or the per- 
formance of ch uuctd processes in , toyether 

with aprxiratns therefor. T. A. F. Holmgren and 
C. T. Thor.s’sell, Assrs, to Aktit'bolaget Kvalv<‘in- 
dustri. r.S.P. 1.<H2,>^()9, 8.6.20. Appl., 24.7.19. 
I.\ electric resistame furnaces employing alter- 
nating current supplied to two or more heating cir- 
cuits, a phase ditfc'renro approxiinutely c<iual to 
180° or 3&)° divided by the number of current cir- 
cuits, i.s intro<luce<l into the currents supplied to 
the re.^spective circuits. — J, S. G, T. 

lie.sistance element. T. W. Case. U.S.P. 1,312,842. 

8.6.20. Appl., 15,3.20. 

A RESISTANCE elciiicnt i.s composexi of a compound of 
thallium and bromine;. — J. S. G. 1'. 

Batter y-plates ; Active inatenul for . W. 

Gardiner and IV. H. Duggan. U.S.P. 1.342.95.3, 

8.6.20. Appl., 23.8.19, 

A MIXTURE of Icarl oxide, kit'sclguhr, powdered 
pumice, and ammonium sulphite is incorporaU-d 
with an acid .Nnluti(»n. — A. K. D. 

Baltern uxtAerndu \ luoniiant-fp oj-ide]; Burifirotion 

of .* G. F. Iluholf, Assr. to Freneh Battery 

and Carbon Co. U.S.P. 1,313,5'<5, 15.6.20. Appl., 
1.3.17. 

Ore containing manganese- oxifle i.s treaD‘tl with a 
dilute solution of sulphuric acid, tln ii mixfxl with 
other components of the battery material. an<l the 
resulting liquid removed. J. S, G. T. 

Electric furnace; (Utnfrrd (,f jujirer ahnorlfed in on 

. I), F. Campbell, VV. S. GOFord. H. S. 

Waite, and G. E. Taylor. E.P. UJ.UH, 25.4 19. 
Electric arc furnaces f ; Sf/stem of confnd fur three- 

phase J. British Thomson-Houston Co., 

Ltd., aad H. C. Ha.stings. E.P. lH.:7i,3, 17.7.19. 

Electrolytic apparatus. E. 0. Benj.amin, A^sr. to 
International Oxygen Co. U.S.P. 1,344,220, 

22.6.20. Appl., 1.8.17. 

Ski E.P. 1918;/., IWO, 271 a. 

Separating emuhiom. 1,296,988. See I. 


Separating suspended pariides, U.S.P. 1,348,285 
and 1,343,482. See I. 

Manganese peroxide. U.S.P. 1,343,390. See VI. 
Steffens’' waste liquors. U.S.P. 1,342,737. See XVIl. 


XII.-FATS; OILS; WAXES. 

Catahj.sis. XIII. Contact potentials and dielectric 
capacities of metals in relation to the occlusion of 
hydrogen and hydrogenation. W. C. McC. Lewis 
Chom.‘ Soc. Trans., 1920, 117, 62^1—638. 

From a consideration of the solubility of hydrogen 
in certain metals it is inferred that metals in 
general possess finite dielectric capacities, and 
values for a numl)er of metals have been obiaiiKt] 
from the critical increments of dissociation of 
hydrogen dissolved therein. The insolubility of 
hydrogen in certain metals is regarded as being duo 
to the inability of those metals to ilissociate the gas 
and such metals may be expected to function as 
negative catalysts when dcposittxl on the surface of 
active metals in hydrogenation. The dissocialino 
ower of a metal for liydrogen depends on both tlie 
ielectric capacity and the existence in the nu la| 
of radiation of u suflicii'iitiy short wave length. 

, As this is relaU'd to the magnitude of the atoinii* 
latent heat of fu.sion of the metal, a measure of tho 
dissociating power is given by the product of tin- 
dielectric capacity and tlio hitent heat of fii^jon. 
The median ism of hydrogenation of olein by nif kij 
or other metals is regarded as con.sisting priiioiiilv 
of the dissociation ami solution or adsorption of 
hydrogen by the particles of nudal w ith wliit h ili,> 
olein mole<*ules already ai tivated by virtue of tlui,- 
temperature collidi . A simph* collision formula n . 
produces in so far ns order of magnitude is coii- 
eernoil the observed unimoh'cular velocity (on-limt^ 
obtaiiu‘d by Thomas (.1.. 1920, 10 t). It is (on- 
eludeil that in the hydrogenation of olein ami 
of similar substances adsorption of the unsatnrainl 
compound on the metal d(u*s not take place, tin- 
adsorption being restricted to the metal-hydrcjgcn 
compounds, (i. F. M. 

Cod-lirer oil ; The .vilidinric acid test for . P 

.1. <le Kadt. Pharm. VVeckhlad, 1920, .V7, (06- 
7-58. 

(’oi)-LiVER oil w hidi has been bleai hi'd by means of 
bleaehing agents sueh as fuller’s earth, animal thar 
dull, etc. f.ails to give a violet coloration with -nl- 
phurie acid, the impurities in the oil wliidi give 
this reaction having been ahsorbisl by tlie bli aeljiti g 
agent. Win n tlie nulphurie acid test i.s mail-' mi a 
poresdain slah, the Ik'sI resnlts are ohtaitied with 
acid of sp. gr. 172. It is. however, prelerahl'- to 
emplov a .5 solution of the oil in carbon hi^tilplml-- 
aiui then to test it with sulphuric ai i<l of sp. gr. 

1 8^*.- W. J. W. 

Soya lean oil. W. H. Low. J. Ind. Kng. (’lum , 
r.m, 12, .572- 573. 

A HAMPi.E of filtered soya U^an oil had iisline v.ilii-' 
(WijH) 1.3815, and contaimai 94‘fK) b’fk'' ai ul'. 
116 '' iinsaponifinble matter, and 1037' gl.vdiol 
fealeulate<l from the saponifu ation value. aO'r 
making allowance for free fatty acids).-— U. A. M 

Soap solutions and gels; Direct experimental <!''■ 
termination of the concentration of potassium md 

sodium inns in C. K. Salmon, (’hem. Sac 

Trani., 1920, 117, r)3C>--5l2. 

' Thr theory of colloidal elwlrolytej* (J., 1918. 2in tJ 
i in iiwpj)ort€d by th© mnlts of^ K.M.I . 

' lions, both from direction and maf?nii«dc 
; diffasion potential between soap and ' 
chloride and by comparison with known concent r 
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tiona of potassitim and sodium chlorides. The 
concentrations of sodium and potassium ions already 
deduced from a comparison of conductirity data and 
osmotic activity are confirmed by direct measure- 
ments for a selection of typical cases at 18° and 
90° C., the solutions studied being potassium lau- 
rate, potassium oleate. and sodium oleate. Gela- 
tion or sodium oleate does not influence the results 


-G. F. M. 


Emulsions. I. New method of determining the in- 
version of phases. S. S. Bhatriagar. Chem. Soc. 
Trans., 1920, 117, 542-652. 

A METHOD for determining the inversion of phases 
and the identification of the two typos of emulsion 
is based on the greater electrical conductivity of the 
oil-in-watcr typo and the sudden rapid rise in tho 
resistance of tho emulsion at the point of inversion 
into the wator-in-oil type, a sensitive niilliam- 
meter being usetl to obtain tho indications. Both 
types of emulsion are formed by sodium or potas- 
sium hydroxide with olive oil and with paraffin oil, 
and the inversion points were determined in each 
case w’ith different concentrations of alkali. At 
concentrations below N jlyOO tho divalent alkalis 
gave results practically identical with the univalent 
alkalis, but at greater concentrations the electro- 
lytic effect predominates over tho volume-ratio 
effect and tho formation of the water-in-oil type 
is favoured. Homogeneous emulsions of particles of 
uniform size were prepared. Using weak alkalis 
the volume ratio wa^ constant at 74:20, and the 
equation for closest packing appears to hold in 
them. A preliminary study was made of tho effwb 
of different fatty acids and of a few eU'ctrolytes on 
tho emulsion equilibrium.— G. F. M. 

Oil-cake. Sabulitschka. Sec XIX.\. 


vent settlement of the catalyst in the bottom of 
the vessel. (®) The apparatus described in (a) com- 
prises 111 addition an iriner vertical cylinder or sec- 
+ inwardly projecting perfor- 

ated baffles, perforated sectional division platen, 
and bevel division plates, arranged concentrically 
about the shaft which carries the distributing rejser- 
voirs and geared to rotate in a similar or opposite 
direction to tho central shaft. The outside bf the 
cylinder has openings wliich act as gas suckers and 
force gas against tho flow of spray of liquid directed 
by the central rotating reservoirs.— A. do W. 

Fatly oils; Process of treating [hydrogeni8inn^ 

17 1™"' irj:(i.20. Appl.; 

Fatty oils containing unsaturated components are 
brought into contact with a stationary catalytic 
agent containing active catalyst materially over 1% 
or the wmght of oil which would be in contact with 
the catalyst at any given time, in the presence of 
a counter-current of hydrogen at such pressure that 
no maierial amount of the metal of tho catalyst can 
ream in in combination with the fatty acid of the 
oil whilst the oily material is cooled to the tem- 
perature below which objectionable side reactions 
occur.— A. de W. 

Hydrogen-circulation process [for hydrogenating 
^9- U.S.P. 1,312, 668, 8.6.20. Appl., 
14.10.16. 

The <)f gas containing hydrogen which has 

circulated through tho unsaturated material and 
catalyst is passed into a larger volume of gas suit- 
able tor hydromnation, and at lea.st the greater 
part of it loft in contact with water for a longer 
period than it wa.s in contact with tho organic 
material.— C. A. M. 


Oils or fats; Process for neutralising . A. G. 

Bloxam. From M. Arbini. E.P. 144,176, 17.10.19. 
Oils or fats are neutialisod with dry caustic alkali 
or calcined alkali carbonate, or with alkali peroxide 
or percarbonate, with the exclusion of water, tho 
water formed in tho reaction being removed, e.g., 
by a vacuum pump. The no’Uralisod oil in then 
.separated from tho dry soap (.vliicli is ready for use) 
by means of an anhydrous solvent (raethylal or 
acetone).— 0. A. M. 

iiydrogenising oils and fats; ApparaUis for . 

Blair, Campbell and McLean, Ltd., I). A. Blair, 
and J. L. Fergu.son. E.P. (a) 144,178, 28.8.19. 
(o) 144,479, 19.6.19. 

(a) The mixture of oil or fat and catalyst is placed 
in a circular steel high-pressure vessel fitted with 
a vacuum pipe and means for introducing hydro- 
gen, heated externally by a stcan., gas, or Hue 
jacket. A pump raises tiie mixture from the bottom 
to the top of the ve.ssel, wherein it falls on to tlio 
uppermost of a number of horizontal, preferably 
annular, dish-shaped plates or partitions, each 
having a central opening through which the Ikiuid 
falls into the interior of one of a number of bucKets 
or reservoirs fitted to and adapted to be rapidly 
; rotated in unison on a central shaft. Tho walls of 
the buckets are provided with brushes having short ‘ 
flaring bristles fitted through and connected to the 
^ insides of the buckets, whereby tho centrifugal furce. 

; of rotation listributes tho liquid against the ■ 

i brushes and then forces it outwards in a fine spray i 

h against the inner sides of the reaction vessel. The I 

’ next lower annular partition then collects the 

sprayed oil, and its central opening in its turn 
directs it to the underlying bucket. The lower part 
of the rotating shaft carries a stirring device, wnich 
is in combination with angle iron or similar device 
attached to the reaction vessel to prevent the liquid 
attaining circular motion, and an agitator to pre- 


XI1I.-PAINTS: PIGMENTS; VARNISHES ; 
RESINS. 

VarnMes; Weaniiir qualify of compared with 

their physical and chemical analyses. W. T. 

! Pearce. J. Ind. Eng. Chem., 1920^ 12, 552—555,’ 
Good grades of exterior and interior varnishes were 
applied to outside doors exposed to different 
aspects, and after 9 and 12 months tho lustre and 
condition of the coatings were noted, and compared 
with Viscosity, .sp. gr., elasticity, time of drying, 
etc., and with the composition (total resins, rosin 
oils, turiientine, turpewtine substitutes, and ash) 
ol the original varni.shes. The varnished panels 
were also tested by placing a moist felt sponge at 
one end, and if tho varnish failed to whiten, tho 
paind was placed in water for definite periods, and 
allowed to dry. There appear to be definite rela- 
tionships between the values for viscOBity, surface 
elasticity, and the sponge test and the results of tho 
I .service tests. Details of tho methods of analysis 
' are given. — C. A. M. 

, Paracoumarone resin; Use of in varnishes 

W. W King, F. W. Bayard, and P. H. Rhodes.’ 
J. Ind. Eng. Chem., 1920, 12, 549—552. 

Pauacoumarone re.sins prepared by the polymerisa- 
tion of the coumarono and indeno in aromatic 
naphthas are now’ obtainable for commercial pur- 
poses of a lighter colour than formerly. Grades suit- 
able for varnish melt between 125° and 145° C. ; 
they retard the polymerisation of tung oil, and satis- 
factory varnishes may be made by heating a mixture 
of linseed and tung oils (5 to 40 galls!; with the 
coumarone resin (100 lb.) at about 2'5° 0. per min. 
to 290° — 320° C., then cooling the mixture, adding 
a suitablo quantity of thinner (coal tar solvent), con- 
tinuing the cooling to below 1(X)° C., and finally 
adding drier solution (100 pts, of cobalt linoleate 
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and 84*2 pta. of raw linseed oil heated for 2 hra. 
at 200® C., treated with 42*1 pts. of tung oil, again 
heated, and poured into 600 pts. of coal tar solyent). 
The resulting varnishes are clear, free from sedi- 
men^ set in 3 hrs., and dry hard within 20 hrs. 
The nlins are brilliant, of a light colour, and resist 
the action of hot and cold water, ammonia, soap, 
vinegar, fruit acids, etc. Cobalt linoleate may be j 
replaced by a manganese drier (acetate or linoleate) | 
but a larger proportion is required. — C. A. M. 

Patents. I 

Pigments and method of making same. V. M. | 
Goldschmidt, Assr. to Titan Co. A./S. U.S.P. , 
1,343,446, 15.G.20. Appl., 27.0.18. j 

Titanium compounds aro treated with liquids con- ' 
taining a foreign colouring substance in solution 
or suspension.— A. do W. i 

Pigment containing titanium-oxygen compound. 

V. M. Goldschmidt, Assr. to Titan Co. A./S. 
U.S.P. 1,343,447, 15.6.20. Appl., 10.5.17. 

A SOLUTION containing titanium compounds ^and 
amorphous silica is evaporated to dryness and* the 
residue heated to exi>cl water and sulphuric acid, 
and to convert tlie titanium dioxide into crystalline 
form. — A. de W. 

ITitanic oxide] pigments; Process of producing 

. 11. Nielsen and V. M. Goldschmidt, As.srs. 

to Titan Co. A./S. U.S.P. 1,343,468, 15.6.20. 
Appl., 16.5.17. 

A MATERIAL suitable for use as or in the manu- 
facture of a pigment comprising iron oxide with 
smaller amounts of titanium oxide and calcium 
sulphate, titanaie. and ferrite, is obtained by 
evaporating a soluiion containing iron and titanium 
sulphates from which titanium hydroxides have beem 
precipitated, heating the residue to drive otf 
sulphuric anhydride, adding calcium carbonate to 
the residue, and so heating the resultant mixture 
that tho SO^ radicle pres<’nt is combined to form 
calcium sulphate, and calcium titanatc and ferrite 
are formed. — A. de W. 

Titanium products and the process of producing 
same from precipitated titanium hydrates. R. 
Nielsen and V. M. Gold.schmidt, As.srs. to Titan 
Co. A./S. U.S.P. 1,:143,46{), 15.6.20. Appl., 
12.10.17. 

The undo.sirrd acid suh.stance contained in titanium 
hydroxides is eliminated by treating them with a 
compound of a metal which reacts with the former 
to produce a number of compounds, one being a 
neutral and relatively insoluble salt and another a 
gas. — A. do W. 

Turpentine, tuhditute and process of making same. 

R. C. Bone, Assr. to Ksteva-Ruiz and Co. U.S.P. 
1,343,387, 15.6.20. Appl., 14.3.18. 

Kkrosrnk is treated with calcium carbide and 
water simultaneously, the mixture allowed to settle, 
bleaching powder and hydrochloric acid are addcnl to 
tho liquid which separate.^, th<* resultant mixture 
if allow*od to stana, and the supernatant liquid 
decanted and mixed with calcium oxide. — A. de W. 


to give to the mouldiiifl; mixture approximately one 

S henolio mup to each methylene group ; the pro- 
ud is suhjected to a quick-moulding operation to 
form a Vody, and the moulded article after removal 
from the mould is then hardened by prolonged heat 
treatment to a hard and substantially infusible 
form. — A. do W. 

Linoleum, lincrusta and the like; Preparation of q 

substitute for . F. Eckl. G.P. 819,473 

20 . 6 . 18 . 

Plastic mas.ses of glycerin and glue hardened with 
tannin arc mixed wliile hot with a product obtaiiu ti 
by boiling wood tar with lime. The resulting plastic 
material does not dry to a hard mass, but beeonivu 
coated w ith a resistant elastic skin. — C. A. M, 

Linoleum substitute; Pre^Hiration of — ^ 

Deutsche Konserviorungsges. m.b.H. G.P 

319,782, 29.11.16. 

Jute or other fabric is coated with cork meal, wnod 
meal, etc., and a binding agent composed of highly 
chlorinated products of naphthalene, which is mixplj 
in tho usual way, while hot, with basic substances 
and applied to the fabric with the aid of hot highlv! 
chlorinated naphthalene. — 0. A. M. 

Printers' roller composition; .Apparatus for rcclaiia. 
in<f used — — . T. 11. Grozicr. U.S.P. l,314.2'l) 
22.6.20. Appl., 10.11.19. ' ’ 

See K.P. 121,941 of 1918; J., 1919, 378a. 


XIV.-INDIA-ftUBBEfi; GUTTA-PERCHA. 

Patents. 

lAitex; Method of coagulating . T. Bunn v. 

From F. Nixon-We.'^twood. K.P. 144,13,3, 30.7. li). 
Latex i.s eongulated in a rectangular tank contnl 
or enaniclh'd with acid-re.sisting material and 
vided w'ith removable vertical i)artitions which are 
introduetd after the mixing of the latex and the 
coagulant; the partitions cause the formation of 
the coagulum in sheets of convenient size. — 1). F. T. 

Pubber; Process for vulcanising and prodi , f 

obtatned thereby. I. Ostromislensky, Assr. to 
New York Belting and Packing Co. II.S.P. (a) 
1,342,457 ami (u) 1,342,458, 8.6.20. Appl., 2^3.7 
and 24.11.16. 

(a) The harmful effect of tho vulcanising af, 'nt eii 
an organic dye mixtxl w ith rubiwr is avoided by thr> 
additional presence of a substance capable of in- 
ducing vulcanisation and of preventing injury to 
the colouring matter, (a) Rubber is subjecUd to 
tho action of sulphur and an organic vulcnnising 
agent containing oxygen.— D. F. T. 

llubber vulcanisation and the product fheseof. S. B. 
Molonv, A.Hsr. to Michigan Chemical Co. U,.S.P. 
1,343,224, 15.6.20. Appl., 17.6.19. 

The vulcanisation of rubber is accelerated by tlio 
presence of a compound of carbon bisulphide wiUi 
amines derived from beet sugar residue. — 1). F. T. 

Dimethylhutadiene. G.P. 319,505. See, XX. 


Phenolic condensation 

. C. A. Na.sh. 

Appl., 10.3.19. 


products; Manufacture of 
U.S.Pj J,;D3,675, 15.0.20. 


A MIXTURE of a fibrous filler and a relatively .small 
quantity erf a slowly-volatile solvent for a fusible 
phonoJk condensation product is mixed with a 
Binder consisting of a substantially anhydrous 
phenolic eondeniatioD product containing at least 
two phenolic groups tp each mathjrletie group and 
a nonvolatile metnylena body iM aiiBcieat quantity 


XV. -LEATHER; BONE; HORN; GLUE. 

Chamoising. IV. \V. Moeller. Collegium, 1^29, 
69 70. Chem. Zoritr., 1920, 91, II., 786. {Cf. J., 
1919. 782 A.) 

The author has prepared oeon ides from oleic acid 
and marine animal oil by the Harries method, and 
investigated their tanning properties alone and in 
mixture with phenol, tne composition of tno 
leather thus proauotd and uf tho substances taken 
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lip by the hide. He concludes that the tannage is 
effected by the undecomposed oaonides, and that 
only a portion of the oxygen is split oT with the 
formation of peroxides, anhydrides, and lactones 
which constitute the peptised substance in the tan- 
nage.— D. W. 

Patents. 

Iron-tanned leather; Preparation of tough, durable 

. M., E., and R. Stechor. G.P. (a) 319,705 

and (b) 319,859, 11.1.16 and 11.10.17. Addns. to 
G.P. 314,487 and 314, 8a5 (J., 1920, 124 a, 199 a). 
(a) Solutions of ferrous salts are oxidised with ex- 
cess of chlorine compounds, preferably chlorates or 
chloric acid, free from iron, (b) The oxidised iron 
solution is mixed with solutions of vegetable tan- 
ning materials or synthetic tannins, and used for 
tanning purposes. This process gives a smoother 
grain tnan that of the original patent. — D. W. 

Condensation frroducts of N-aryl-sulpho derivatives 
of aronuitic amino sul phonic acids [iannijig 

agenisl; Preparation of . Ges. fur Chem. 

Ind. in Basel. G.P. 319,713, 12.2.15. 
Condensation products of formaldehydo with N- 
aryl-sulpho derivatives of aminosiilphonic acids of 
the benzene or naphthalene series are readily solu- 
ble in water, precipitate albumin from its Boluiions, 
and tan animal hides. — C. A. M. 

XVI.-S0ILS: FERTILISERS. 

Soils; The absorbent power of with respect to 

manganese. P. Nottin. Coinptes rend., 1920, 
171 , 44—47. 

Calcite is not acted on by a 1% solution of man- 
ganous chloride, A'here.as aragonite and ktypeite 
are readily attacked, the calcium going into solu- 
tion and the manganese being precipitated. The 
different absorbent powers of soils for manganese 
salts are to bo attributed to a different crystal- 
lographic state of the calcium carbonate present in 
the soils.— W. G. 

SoU bacteria; The pofenficl 'liochemicnl activity of 

the spores of . J. R. Neller. Soil Sci., 1920, 

9, 329-340. 

The accumulation of ammonia and the production 
of carbon dioxide resulting from inoculating a 
sterile soil with soil infusions which have been heated 
to 85° C. for 10 mins, indicate that the bacterial 
spores of the soil are eaixible of energetic activity 
when supplied with sutticiont food and moisture. 
Evidence is not available as to how tliey would 
withstand competition from aetinomycotes. non- 
sporulating bacteria, and fungi in a normal soil 
flora.— W. G. 

Alkali content of soils as related to crop uionlh. 
F. T. Shutt and E. A. Smith. Traus. Rov. Soc. 
Canada, 1919, 13 , [iii.], 23^-242. 

A CONTINUATION of work on the relation of alkali 
content of Canadian soils to crop growth (see J., 
1919, 84 a).— J. R. P. 

Nitrogen fixation; Symbiotic as influenced by 

the nitrogen in soU. W. A. Albrecht. Soil ,Sci., 
1920, 9, 275—327. 

Expeeimrnts with soya beans and cowpens indi- 
cated that nitrogen fixation will take place in a soil 
containing large amounts of nitrogen either in the 
form bf nitrates or as organic matter. No injurious 
effects on nitrogen. fixation were observed following 
on applications of nitrates such as are used in prac- 
tice. Nodules were produced when large amounts 
of organic nitrogen were present, and good growth 
the leguminous plants was obtained even when 
sufficient organic matter was present to give large 


losses of volatile nitrogen from the soil. Varying 
the amount of total nitrogen in a soil failed to exert 
any varying influence on the amount of nitrogen 
fixed. — W. G. 

Nitrogenous fertilisers; Field experiments on the 

avfulabihty of , J. G. Lipman 

and A. W. Blair. Soil Sci., 1920, 9, 371—392. 
Equivalint amounts of nitrogen were applied to 
plots in the form of sodium nitrate, calcium nitrate, 
ammonium sulphate, calcium cyaiiamide, dried 
! blood, dried fish, and concentrated liquid manure. 

! One half of each plot was limed and the other half 
left unlimed. The average yields of dry matter 
and the percentage of nitrogen recovered were 
greater with the mineral nitrogenous fertilisers 
than with the organic manures. Of the four 
I mineral fertili.sers sodium nitrate gave the largest 
I yields of dry matter and highest percentage re- 
I covery of nitrogen on tho unlimed section, and 
j ammonium sulphate the highest on the limed sec- 
; tion. Similarly dried fish and dried blood gave 
1 respectively tho highest returns of the organic 
: manuri'S on the two sections. In all cases there was 
an average loss of at least two-thirds of the applied 
■ nitrogen. — W. G. % 

; Calcium cyanamide ; Determination of cyanamide 

' and dicyanodiamide in . Marqueyrol, P. 

Loriette, and li. Desvergnes. Ann. Ohim. Analyt., 

! 1920, 2, 164—167. 

, Volumetric methods for the determination of 
[ cyanamide and dicyanodiamide depending on the 
I prcxjipitation of the silver comijounds in am- 
j moniacal and nitric acid solution, respectively, 
: are untrustworthy owing to the variable silver 
; content of the precipitates. The silver pre- 
i cipitates, however, contain tho whole of the 
i cyanamide nitrogen, or the dicyanodiamide nitro- 
; gen, and determination of the nitrogen in the pre- 
j cipitates by the Kjeldahl method, as recommended 
1 by Caro, gives an accurate measure of the two 
; forms of nitrogen. (67. J., 1911, 23, 1129.) 

; — w. p. 8. 

i Plant juices; The reaction of . A. R. C. Haas. 

I Soil Sci., 1920, 9, 341—369. 
j The reaction of the juice of a plant appears to be 
I alfeeted by changes in illumination, soil solution, 
i age of the plant, and other conditions. The degree 
j of maturity of the plant seems to be an important 
factor in the degree of actual acidity attained. It 
is shown that the acVial reaction of the juice of 
many agricultural plants is distinctly acid. The 
juice of tho younger portions of a plant usually has 
a lower actual acidity than that of the older 
portions. — W. G. 

Patent. , 

Sandy soils; Improvement of . H. Stoltzen- 

berg. G.P. 319,634, 13.5.19. 

Ammonium fluoride is distributed over the soil, 
which is then harrowed. The treatment is repeated 
until the particles of sand have been sufficiently 
corroded, when they w’ill have an increased absorp- 
tive power. Tho fluoride can be removed by irriga- 
{ tion, prolongcnl exposure, or chemical treatment. 

-D. W. 


XVII.-SUGARS: STARCHES; GUMS. 

liaw sugars; Deterioration of Culuin in 

storage, N. Kopeloff and H. Z. E. Perkins. 'J. 
Ind, Eng, Chem., 1920, 12, 555—558. 

A NUMBER of bags of Cuban raw sugar were ex- 
amined chemically and bacteriolomcally at intervals 
during 6i months, at the of imeh i^riod it was 
found that loss ot sugar had occurred in all owing 
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to the action of micro-organisms. In those samples 
in which initially the number of micro-organisms 
had been high, deterioration had subsequently been 
rapid, and some of the highest counts occurred with 
sugars having factors of safety (moisture/ [100 — 
polarisation]) less than 0 30 (c/. J., 1919, 692 a). 
It is suggested that it may be possible to predict the 
keeping qualities of a sugar from tho number of 
micro-organisms present; when more than 100 per 
grm. are counted, and when tho fac^r of safety 
is greater than 0‘2, subsequent deterioration may 
be expected. — J. P. O. 

Carhonatation of beet juices; M icroscojncal inves- 

tiijdtion of the . If. Cliiasseii. Z. Ver. deuls. 

Zuckerincl., 1920, 203 — 223. 

0'S carbonating a pure solution of calcium sacchar- ! 
ate, it is po.^siblo to obtain tho calcium carbonate I 
in a crystalline or partly crystalline state; but in | 
the ca.se of raw beet juice treattsi with milk of limo 
under ordinary factory conditions tho precipitate 
is almost entirely amorphous. During tho second j 
carhonatation, however, that is, after filtering off { 
the scum and passing in carbon dioxide to remove ' 
the lime still in solution, the precipitate obtained is 
largely cbmpostnl of well-formed crystals, mostly 
rhombohedral. From the point of view of ready fil- 
tration of beet earbonatatioii scum.s, it is of second- 
ary importance whether tho calcium carbonate be 
in the form of crystals or amorphous grain, the 
essential condition being tho oven admixture with 
the adsorbed colloids of a sufficient amount of cal- 
cium carbonate to render tho mass porous. — J. P. O. 

Beef syrup; Pro^Iuction of [ediWe] in beet 

sugar factories. H. C’laa.sseii. VVr. Deuts. 
Zuckertoeh., May, 1920. C’liem.-Zeit., 1920. 

44 , 443. 

Whilst in beet syrup factori^^s proix'r, the juice 
is extracted from tho steamed beets by pressure, it 
is possible to employ the much Ie.ss costly diffusion 
process, with certain modifications. The juice w 
generally acidified with sulphuric acid, but a 
finer flavour is prwliictHl by simntaneous acidifica- 
tion during the diffusion process, for which purj>ose 
diffusion may be conducted very hIowIv or thc‘ 
fr^ly charged dices may be steainol. The filtered 
acid juieo may be concentrated without exces.sivo 
frotliing by employing a high vacuum and main- 
taining brisk ebullitioTi. A further beating, p.p., 
at 104^ — 108^ C., is neees.sary to effect .sufficient 
inversion to prevent suh^'Vjiicnt crystallis.'ition. 
When the projKirtioii of sucrose has l)een roliux^il 
to not more than I T) — TO tinuvs the moisture- 
content, the svrup should be <«»oIcd rapidly to 
revent further inversion. Syrup, s suitahle for 

uriian consumption nmy also l>o similarly produced 
from Wet factory syrups.— J. H. L. 

Cane juice,; Hot suJ phitation of limed — — . W. H. 

T. Karloff, La. Planter, 19^, 64, No. 1, 14. 

II? order to avoid the formation of cakiurn sulphite 
Acale on the tiiUw of heaters in which limed juiie 
which has been sulpliit^xl in the cold is raised to 
60® — 60® C., the following pnK'c-dure is advised ; 
After heating to 80®- 8.5'^ €., the raw juiu» i.s limed ; 
and sulphited simultaneously, conditions being so 
adjusted that tho inflowing gas tl.oroughly mixe.s 
the contents of the tank, while tlio rale of flow 
of the milk of limo is sucli that the liquid is .sub- 
stantially neutral or only very slightly acid to 
phenol phihif loin paper. On completing satura- 
tion, the juice is passed through the hoaUws, and 
finally is allowed to settle as usual. In this way 
scale formation in the heater tubes is very much 
lees, settling is more ritpid, and the juice is lighter ( 
ia oolotir than when tbPordinary method is used. [ 

-J.P.O. I 


Invert sugar; Determination of — ‘ — in presence 
of sucrose, by Bruhns^ method. P. Boyersdorfer. 
Z. Ver. Douts. Zuckerind., 1920, 259— -271. 

A ORiTiQUB of Bruhns’ method (Zentr. Zuckerind., 
1919, 34, 621) in which, under prescribed conditions’ 
20 c.c. of sugar solution i.s boiled with 20 c.c. of 
Fehling solution (Soxhlet’s formula) and tho un- 
reduced copper is determined by treating the 
cooled solution first with {lota.ssiuni thimyanate and 
potassium iodido and then with acid and finally 
titrating witli thiosulphate solution, the results 
1 being interpreted by means of tables according to 
I tho amount of sucrose present. With fairly pure 
! beet products, containing from 005 to 1'3% of 
invert sugar, it gave rc.sulls in clo.se agreement 
with Herzfeld’s metliod. Tlio precise deterrniiia. 
tion of tho end point of tlio titration requiri'f] 
coiLsiderable practiw, and dii}>licate deUwmination,.; 
differed in some ca.ses by 0‘2 c.c. in tho volaunj 
of thiosulphate rdpiired. Comparative determina- 
tions of reduoing sugar in l>oet molasses by Bruhns’, 
Beyersdorfer’s, Schrefold’s. and Hiller’s methods,’ 
showed otxasional .small differencx^s bctw»>en all 
which are attributod to tho presence of redu< in/r 
substances other than invert sugar in inolasst's. 

— J. 11. L. 

Sucrose.; Alteration in volume, during the inversion 

of . N. Si hoorl. Z. Unters. Nahr. Genussiu. 

1920, 39, 113-121. 

WiiFN 1 mol. of sucrose is hydrolyntHl, tho 18 g. of 
water rcKjuired xmdergoes a contraction of 6 '.) c.c,, 
which cx>rres]>onds with a contraction of l)'5 c.c. fnr 
26 g. of sucrose per IIX) c.c. of solution. The extent 
of the ^•ontraction varies slightly with the eatnly.^t 
used; it is grtsato^t with oxalic acid and invertiiM- 
and least with h.vdro<“hJori(‘ luid. Tho relation <.t 
the contraction to the dcU'nuination of sugais hy 
means of the sp. gi . is discus,sc‘d. — W. P. S. 

Maple products ; Analysis of . 11. Comjinsifion 

of VMple syrup and of maple sugar sand and the 
detection of adidtertii ion of the syrup. ,1. )', 
Snell. Trams. Hoy. Soc. Canada, 1919, 13, [iii.l, 

221-2:11. 

The average content of calcium malate in washed 
maple sugar sand was found to 1 k‘ 70/ , correspond- 
ing with 55 ' of malic acid {cf. J., 1911, 9S)). In 
samples received in 1911 an average of 471 of 
malic acid was found. The recovery in bibor.dorv 
experients was 75'., of the acid as shown hy analysis. 
Adulteration of maple sugar with refiiHHl sugar 
leaves the sucrose content unchanged, hut ii'diKvs 
the iK^rcentagcs of non-sugar constituentH. Detec- 
tion of adulteration is based on the content of one 
or more non-sugar constituents. The salts are lno^^ 
abundant, and the ( onductivity method of estinnit- 
ing these is preferred to others except the volu- 
metric lead method (J., 1916, 4>^2). Tables ul 
standard values arc given. — J. U. P. 

Sucrose; Biochemical preparation of from 

genfianose. E. Boiirquelot and M. Bridd. 
Comptes rend,, 1920, 171, 11 — 15. 

Kmxtlbin freed from invertase decornpose's gcntinn- 
oso, giving dextrose and sucrofM*. The sucroso t.in 
b© isolated in a pure crystalline state after convert- 
ing the, dextrose into /i-mcthylglucosidm— -W . G. 

Itadium radiation; Action of on tucrose, ami 

agar. A. Fernau. Biochem. Zeits,, 1929, 1®*' 
246—2.51. 

SucHOBR is invorUrd by tho action of radium radia- 
tion. Agar fiubmittod to the same influence lique- 
fies with tho production of sugars — most probably 

f alactoso and arabinose — which strongly reduce 
ehiing’s lolotioii. The chemical change in both 
cases if do# to the primary action of tho r*dium. 

— St S. Z. 
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Patbnt. 

proce.9af\ Method 
ducts from waste liquors 
Bradford and J. E. Broadb 
8.6.20. Appl., 16.9.18. 

The waste liquor, concentrated to about 30° B. (sp. 
gr. r26), is subjected to the action of an electric 
current of sufficient intensity to produce an arc in 
the liquid, whereby evaporation and electrolysis are 
produced, followed by complete combustion. The 
volatile products are recovered as well as the 
residue, which contains potash. — .1. H. L. 


Enzyme action: Mechanism of , E. Yamazaki. 

,Sci. Rep. Tohoku Imp. Univ., 1920, 9, 137—142. 
A NUMBER of hypotheses of the mechanism of enzyme 
action are discussed. — J. F. S. 

Wine analysis. W. Fresenius and L. Griinhut. Z. 
anal. Chem., 1920, 59, 49 — 79. 

Directions are given for determining the ep. gr., 
alcohol content, and total solids in the same sample 
of wine. A table is given for correcting the sp. gr. 
to 15° /4° C., when the determination has been made 
at 17*5° /4° C.— W. P. S. 


of recovering hy^pro- 

Ifrom ] G. M. 

sad. U.S.P. 1,342,737, 


XVIIL-FEfiMENTATlON INDUSTRIES. 

Mucors; Action of different acids on the growth of 

. Bettinger and Dclaval. Bull. Assoc. Chim. 

Suer., 1920, 37, 254—261. 

In employing mucors for the saccharification of dis- 
tillery mashes the starch is first liquefied either by 
diastase or by acids (c/. J., 1920, 244 a). In rice 
mashes liquefied by diastase without any addition of 
acid, growth of the miicor is less than in mashes 
treated with a small quantity of hydrochloric, sul- 
phuric, oxalic, tartaric, phosphoric, succinic, or 
acetic acid^ equivalent to about 6 1. of commercial 
hydrochloric acid per KMX) kg. of grain. The 
optimum amount varies with different acids, and 
is in general greater tho lower the degree of ionisa- 
tion of the acid ; if the optimum is exceeded growth 
is more or less inhibited. Acetic and succinic acids, 
which are excretion products, act favourably on 
growth at very low concentrations, but with in- 
creasing concentration they exert an inhihitive 
action much greater than can be accounted for by 
their degree of ionisation. — J. H. L. 

Yeast (Saccharoinyi,es thermantitonum). II. von 

Euler and I. Eaurin. Biocfiem. Zoits,, 1920, 102, 

258— 26S. 

A strain of F)acchacomyces thermantitonum ema- 
nating from the Institut fiir Garnngsgewerbe, in 
Berlin, was examined by the authors for its 
growth, fermentation, and inversion capacities. 
They found that the limits of temperature charac- 
teristic for this spwies have altered afUir 15 years’ 
cultivation in the laboratory on thin beer wort. A 
similar observation has been previously made by the 
• uthors on a strain of Saccharomyces thermanti- 
hnnim which came from Jorgensen’s laboratory. 
It is, therefore, concluded that the yeast during tho 
years of cultivation in the laboratory adapted itself 
to a lower temperature. — S. S. Z. 

CafiUase; Chemical kinetics of . E. Yamazaki. 

Sci, Rep, Tohoku Imp. l?niv., 1920, 9, 59 — 95. 

The enzymes from Glycin hispida, Maxim, and from 
tho blood of cattle catalyse hydrogen peroxide 
according to the same laws as that from Vkyllo- 
stachys miiis, Riv. (c/. J. 1920, 463 a), but the 
temperature coefficients are different. The 
rate of decomposition of hydrogen peroxide by 
catalase is reduced to zero by the addition of N /120b 
mercuric chloride, potassium cyanide, hydroxyl- 
amino, and phenylhydrazine ; strong oxidising 
agents like potassium chlorate, potassium nitrate, 
and potassium bichromate retard the reaction very 
much, whilst manganous sulphate, soluble starch, 
gl^'cocoll, and sucrose accelerate it. {Cf. J.C.S., 
Aug.)-J. F. S. 

Urease: ('hemical kinetics of , E. Yamazaki. 

Sci. Rep. Tohoku Imp. Univ., 1920, 9, 97 — 136. 
Urease from soya’ beans decomposes urea in tw'o 
stages thus: CO(NH,^->'NH,CO,NH^->(NH.),CO,. 
The reaction is retaraed b^ tho addition or elec- 
trolytes such as hydrochloric acid, silver sulphate, 
and mercuric chloride. {Cf. J. C. S., Aug.) 

— J. F. B. 


Acetone and butyl alcohol; Seed-culture methods in 

the irroduction of by a fermentation process. 

I H. B. Speakrnan. J, Ind. Eng. Chem., 1920, 12, 
681—587. 

In tho production of acetone and butyl alcohol by 
fermentation (J., 1919, 155 t) the acidity of tho 
ma.sh riHe.s for 15 hrs. and then falls for the same 
period, except in the presence of certain o^anisms 
I which cause abnormal rise in the acidity. The seed 
I cultures should he transferred when the acidity 
I begins to fall. The seed-culture plant is made of 
I copper; this soon becomes coated with a black 
I deposit, which reduces the formation of toxic 
i metallic salts. Laboratory cultures are sorted 
I from tho products of a fermentation cont^ning 
j maize residues and spores of the bacillus in a tube 
I which has been kept for 3 months in a dry place, 
j Mash contained in tuhe.s constricted in tho middle 
I is inoculated from this first tube, and the tubes 
i sealed at the con.striction. After 24 hrs. the tubes 
; arc opened and incubated at 37° C., the gas 
I devcloiXKl forming an anaerobic atmosphere. From 
j these tubes flasks of 300 c.c. of 5% mash are 
j inoculated next day, and larger quantities from 
I these. The period of tho final fermentation is 
! reduced by keeping tho number of generations 
; between the spore culture and fermentation as few 
j as possible. After inoculation of the main mash 
j (24,000 galls.) from a seed tank (500 galls.), the 
valves of tho vessel arc closed until tho fermentation 
1 begins, and a slight pressure is then maintained by 
I regulating the flow of gas through the air-valve. 

I -€. A. M. 

Patents. 

! Alcohol; Manufacture of [from rice sfrau;]. 

] A. B. C. Rogers and C. H. Bedford. E.P. 144,079, 
i 27.5.19. 

1 Rick straw, with or w'ithont rice husk, is steamed. 

! preferably with superheated .steam, then converted 
into pulp and digested wdth dilute acid, and the 
liquid obtained is neutralised and fermented. The 
steaming process may be effected in tw'o stages, the 
nncondensed steam from the second stage being 
utilised for tho preliminary steaming; and during 
the steaming process the material ni^ be subjected 
to the action of hydrochloric acid vapour or atom- 
j ised calcium hypochlorite and clilorine with or 
without hydrochloric acid. An arrangement of 
plant is also claimed. — J. H. L. 

Alcohol-reduced beer; Manufacture of . H. 

Houser Reissue 14,889, 22.6.20, of U.S.P. 
j 1,302,551, 6.5.19. Appl., 3.7.19. 
j See J., 1919, 551 A. 

I 

! XIXA.-F00DS. 

Milk; Pasteurisation of . Orla-Jenson. Milchw. 

Zentr., 1920, 49, 45—53. Chem. Zentr., 1920, •!, 
ii., 780. 

The low pasteurisation method (heating at 60° — 70° 
C, for 30 mins.) is the best for milk intended for 
infants* food and for cheese making, since the en- 
zymes are not destroyed. Cream for butter making 
snould be heated at 95° C. for 1 min. and then 
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cooled rapidly, whilst milk used as a medium for the 
culture or lactic acid bacteria should be pasteurised 
by heating at 86® 0. for 1 hr. (Cf. Ayers, J 1916, 
323.>~W. P. 8. 

Milk serum obtained by spontaneous curdling. J. 
Grossfeld. Z. XJnters. Nahr. Genussm., 1920, 39, 
140—146. 

Thb serum obtained by allowing milk to curdle 
spontaneously in a closed vessel may be used for all 
the usual serum determinations which serve to 
detect the presence of added water in the original 
milk. The only correction neexissary is that for the 
effect of the acidity on the sp. gr. ; for each c.c. of 
iV/10 alkali solution required to neutralise 10 c.c. 
of the serum, 0 0(K)11 is added to the sp.^gr.^ound. 

Milk; Influence of various carhohydrates on the 

curdling of . 10. Asclienheim and G. Stern. 

Biochem. Zeits., 1920, 102, 98—124. 

Mixtukes of milk with water, oat jellies, or oat- 
meal extracts were curdled with rennet under con- 
ditions resembling those* prevailing in the stomach. 
The mixture with water showed more consistent 
conditions of coagulation than the oat jelly and oat- 
meaUextract mixtures. Tho oat jelly mixture pro- 
duced, however, a curd resembling more the curd 
formed on curdling human milk than tho oatmeal 
extract mixture. 7'he addition of sugar reduced 
these differencx'S in coagulation. Lactose influen(x'd 
this condition in a more pronounced manner than 
“ nutritive ” sugar (Niihrzucker) and sucrose. 

-S. S. Z. 

Hydrocyanic acul produced by beans; Determina- 
tion of . A Czapski. Z. anal. C’hein., 1920, 

59, 80. 

Lltss than one-half of tin' free hydrocyanic acid 
actually pro<luced is found in the distillate when 
paraffin wax is added to tho distillation flask to pre- 
vent excessive frothing of the contents during dis- 
tillation. — W. P. S. 


Proteins; Chemistry of the . K. Herzfeld and 

R. Klinger. Biochem. Zeits., 1920, 102, 89— 98. 
To obtain protein free from adhering impurities, 
such as the products of protein degradation, fats, 
lipoids, etc., the clear extract from tho tissues is 
precipitated with 5 — 6 vol.s. of 90 alcohol and 
neated on a boiling-water bath. It is then filtered 
or centrifuged ancTthe residue is treated with boil- 
ing absolute alcohol and again with boiling other. 
The protein powxler thus obtained is further ex- 
tracted with boiling water to remove albumoses, 
peptones, and salts. For the deU'otion and esti- 
mation of tho higher polypeptidc.s in protein solu- 
tions, the protein and the higher polypeptides are 
precipitated with boiling 99 , alcohol, the precipi- 
tated fraction is extract-^ with boiling water, and 
the nitrogen is estimated in the aqueou.s extract. 
Using this method, it was found that all colloidal 
protein solutions contain appreciable quantities of 
albumoses, UM) c.c. of human serum contains a 
quantity of albumoses and pepUines c<iui valent to 
0*4 g. of Witte’s peptone. — 8. 8. Z. 

'Beckmann* i process; Nutritive, todue of straw and 

chaff hydrolysed by . Jleplacement of 

protein by urea in the diet of grnxcing animals. 
W. Valtz. Biochem. Zeits., 1920, 102. 151—228. 

ExrtRncBNTs on a full-grown sheep and three lamb* 
jdiowred thatijUrea could replace the protein in the 
metabolism of ruminants. The urea is converted in 
the digestive tract of the animals into bacterial 
protein, of which 8(h— 90% is eventually absorbed by 
the system. The requi.nte carbohydrate' for the 
syntheaii of the protein can be stipplted by sn^ or 
starch or even to some extent by eelltlloee. Bttaw 


hydrolysed by Beckmann’s process (J., 1919, 884 a) 
produces a food of higher nutritive value than that 
obtained by the Lehmann and Colsmann process. 

' —8. S. Z. 

Oil-cake; Importance of as a fodder and, in 
particular^ the value, utilisation, and toxicity of 
beech nuts. T. Sftbalitschka. Ber, deuts. Pharm 
Gcs., 1920, 30, 259—277. 

Tub toxic action of beechnut meal is duo to tho 
prosence of soluble oxalic acid to tho extent of 
0‘61%, probably in the form of potassium hydrogen 
oxalate, a conclusion which is in full harmony with 
tho physiological symptoms. Tho poison may ho re- 
moved by extracting the cake with about five times 
its weight of cold water during several hours; tho 
residue is still a valuable fodder, but should not bo 
preserved, as it is particularly liable to attack by 
fungi. — H. W. 

Phuharb juice. J. Angerhau.sen. Z. tJiitcrs 
Nahr. Genussm., 1920, 39, 122—130. 

Analysis of four samples of rhubarb (stalk) juico 
are recorded ; — Sp. gr., 1’0187 — 1‘0237 ; total solids 
3 69 — 4‘96; total sugar (as invert sugar), 1'21— 2 OH- 
ash, 0*62 — U‘77 ; oxalic acid. 0 23 — 0*32^ citric acid,’ 
0 08— 0-24; malic acid, 2 0% ; free acidity (c.c. A /j 
acid), 26‘5~ 29 6. Free oxalic acid is not prosf nt in 
tho juice. The fnx^ acidity decreasc.s when tho 
juico is fermented, and the w’hole of the eoinhiiufi 
oxalic acid may bti removed by suitable treatinont 
with calcium carbonate. — W. P. 8. 

Agar and radium radiation. Fernau. *SceXVIT. 
Patent. 

Yeast; Manufacture of foods or stirnxdants for pro- 
moting the gnnvth of after the yeast hns 

been mical with other ingredients into the fnrm 
of dough. W. A. and K. W. Geere. K. p 
143,938, 4.8.17. 

A YF..\8T food con.sists of a dry mixture of (('Kal 
germs which have not previou.sly been heated, corcal 
meal, starch, jimmonium carbonate, and a phos- 
phate. — J. H. L. 


X1XB.-WATER PUMFICATIOM; 
SANITATION. 


Carbon dinjide ; Determination of tn mOor 

land waters. V. Rodt. Chem.-Zeit., 1920, 44, 
469. 


Tup. presence of free weak organic acids and of 
their salts in moorland waters interferi's with tlio 
determination of the frw and bicarbonate (arhoii 
dioxide. In many cases where the solvent action of 
the water on limestone is resjuired Heyer’s im thod 
(Gesnndheitsing., 1912, 35, 6()9) i.s anplicahle. Hic 
water is shaken at interval.H for 3 days in a ( l(»scd 
flask with powdered marble, and an aliquot portion 
then titrated with A"/ 10 acid, with methyl orange 
as indicator. The results are expressed in mg. Cal) 
per 1. The diflerence between the results of titra- 
tion of the water before and after the treatment 
with marble gives the amount of CaCO, dissolved. 

(67. J.C.8., Aug.)-C. A. M. 


Sewage; Purification of by activated sludges. 

R. Camhier. Coinptes rend., 1020, 171, 57 60. 
Tub ferrous sulphide normally prc.soiit, |>r 
artificially intnxluced, into sludges, appears to ha 
an important factor in tho purifying and nitrifying: 
action of these sludges on sewage. It is frequently 
noticed that when such sludges lose their activity a 
reddish colour due to ferric hydroxide is opparen . 
All tho causes which tend to destroy the 
sulphide or modify its physical state eaually tend 
destroy the activity of the sludge. ^ It 
that JudgM which had bacw#* practically Inactivo 
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could be ro-actwted by the addition %ther of 
ferrous iulpbido or of an eouimolecular proportion 
of solutions of ferrous sulphate and ammonium 
sulphide. — W. G. 

J)ichloroetM sulphide; Toxic action of . A. 

Mayer, H. Magne, and L. Plantefol. Comptcs 
rend., 1920, 170, 1625—1628. 

PiCHLOROETHYT. sulphido acts as a general poison. 
Its action on the various parts of the organism are 
described. — W. G. 

Patents. 

Germicide and insecticide. L. Chccscraan. U.S.P. 

1,343,034, 8.6.20. Appl., 6.3.19. 

The product contains barium hydroxide and hydro- 
sulphide mixed with another alkaline-earth base. 

— J. H. L. 

Sewage and other impure liquids; Aeration of . ! 

0 Stott and E. R. Jones. U.S.P. 1,343,797, i 
15.6.20. Appl., 21.6.19. 

She E.P. 133,722 of 1918; this J., 1919, 961 a. j 

Polysulphide solutions [insecticides]; Method of | 

treating . E. C. Holton, Assr. to Shorwin- ^ 

Williams Co. Reissue 14,890, 22.6.20, of U.S.P. ■ 
1,251,908, 29.1.18. Appl., 6.12.19. 

See j., 1918, 193 a. ' 


p-Bydroryphenylurea; Sweetening power of denoa^ 

tives of . P. Boedecker and R. Bosenbusch. 

Ber. deuts. pharm. Ges., 1920, 30, 251 — 268. 
Attempts to obtain a sweetening agent analogous 
to diilcin (p-phenetoleurea) but possessing greater 
sweetening power and greater solubility m water 
were unsuccessful. Hydroxv-p-ethoxyphenylurea, 
HO CH, CH, 0'C,H/NH CONH,. m.p. 160® C., 
is more soluble in water than dulcin, but 
is lees sweet and has also a bitter after-tast^ 
dihydroxy - p - propoxyphenylurca, OH,(OH)'CH 
(OH) CH, O C«H/NH CONH,, m.p. 156®— 157® C., 
has no sweet taste. (C/. J.C.S., Aug.) — H. W. 

Binary solutions; Influence of substitution in the 

components on the equilibnum in . XXIII. 

Binary system antipyrinc-henzoic acid. R. 
Kremann and II. Marktl. Monatsh. Chem., 1920, 
41, 1—4. 

Antit'Yiune and benzoic acid when melted together 
form a single eqiiimoUvular compound, m.p. 66® C. 
This compound forms eutectics with antipyrine con- 
taining 63*5% of antipyrine at 59 5® C.j and with 
benzoic acid containing 5{)'5% of antipyrine at 
59 -5®.— J. F. S. 

Oxalic acid and lactic acid; Detection of — | — 
esppcuitty their differentiatum from tartaric acid. 
K. Bruner. Chem.-Zoit., 1920, 44, 494. 


XX.~-0RGANIC PRODUCTS; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

Albumins and antitoxins; Behaviour of 

towards the electnc current and isolation of pure 
antitoxic albumin from diphtheric serum by the 
clectro-osuiotic method. W. G. Rappel. Ber. 
deuts. pharra. Ges., 1920, 30, 314 — 328. 

Pi/iiE antitoxic albumin can be obtained from dipb- 
theric serum by subjecting the latter in a divide<l 
cell (the centrai portion of which contains the serum 
and is separatc^i from the outer portions which con- 
tain the electrodes and pure water by suitable semi- 
permeable membranes) to the action of an electric 
current. Electrolytic impurities are thereby first 
removed, after which euglobulin is precipitated; 
from the filtered solution the oaraglobiilin and albu- 
min can bo further separatea by utilising the fact 
that the latter is more highly charged than the 
former, and, in consequence, has a greater rate of 
migration. The antitoxin is mainly combined with 
the paraglohulin. (C/. J.C.S., Aug.). — H. W. 

Digitalis leaves; Valuation of . G. Joachimoglu. 

Arch. Exp. Path. Pharm., 1920, 86, 307-342. 

The potency of extracts from digitalis leaves pre- 
pared in various ways was studied. Extraction 
with absolute alcohol in a Soxhlet apparatus yielded 
the most potent preparation. By extracting the 
leaves first with water and then with 50% alcohol 
the extract had only 60% of the potency of the ab- 
solute alcohol extract. Tinctures prepared accord- 
ing to the formula of the German pharmacopaua 
contained only 75% of tho active principle, while 
tinctures prepared by percolation uicordiiig to the 
American pharmacopoeia were more active. Chloro- 
form extracted only one-third of the glucosidc. Ex- 
traction with benzene and subsequent extraction 
with absolute alcohol yielded 70% of the active prin- 
ciple. Acetone extracted the glucosidc exl/emely 
slowly. T1 ' minimum lethal dose per gram of frog 
was used as tho unit in this investigation. — 8. 8. Z. 

Dulcin {p-phene.toleurea); Alteration in the taste 

of the sweetening agent as a result of 

chemiced change. H. Thoms and K. Nettesheim. 
Ber. deuts. pharm. Ges., 1920, 30. 227— 260. 
P-Phenktomurka loses its sweetening power when 
Bubstituenta are introduced into the benwne 
nacleua. (O’/. Aug.)— H. W. 


Oxamc acid gives a bright violet coloration when 
heated with concentrated sulphuric acid and resor- 
cinol; under similar conditions lactic acid and tp- 
taric acid gi%'e red colorations. Heating with 
resorcinol and dilute sulphuric acid (I’.l, or even 
weaker concentration) serves to distinguish lactic 
acid from tartaric and oxalic acids ; the colorations 
obtaincnl with this test aro:^ — lactic acid, red; 
oxalic acid, green; tartaric acid, yellow. — W. P. 8. 


Nitroform; Estimation of ; by potassium per-- 

manganate . P. V. McKic. Chem. Soc. Trans., 
1920, 117, 646—648. 


NiiuioFORM may be accurately estimated, even in 
presences of nitric and nitrous acids, by titration 
with permanganate in acid solution according to 
the equation: cn(NO,), + 20,-f H,0 = CO,-h3HNO,. 
The nitroform solution is added to a known exceM 
of iV/10 permanganate nciilified with sulphuric 
acid, the mixture is heated to 30® C., and after 
remaining 1 min. at that temperature potassium 
iodide is added and the liberated iodine titrated 
with thiosulphate. In nitration products the 
nitrous acid must be destroyed by boiling for about 
1 min. with ammoniirm nitrate, tho solution being 
then cooled to 30° C. and titrated as above. As an 
alternative the nitroform may be distilled in a cur- 


rent of steam from the product after treatment 
with ammonium nitrate (30 mins, distillation re- 
quired) and the distillate titrated. — G. F. M. 


Charcoal; Heat of adsorption of vapours on . 

I A B. Lamb and A. S. Coolidge. J. Amer. Chem. 
j Soc., 1920, 42, 1146—1170. • 

; The heat of adsorption of carbon tetrachloride, 
i other, chloroform, ethyl formate, carbon bisulphide, 
i methyl alcohol, ethyl chloride, ethyl bromide, ethyl 
iodide, benzene, and ethyl alcohoi by charcoal at 
j 0® C. is represented by tho equation h=^mx”, where 
i h is tho heat of adsorption per normal c.c., a the 
i number of c.c. adsorbed, and m and n characteristic 
constants. The molecular heals of adsorption are 
nearly alike in all cases, tho extremes being 
120 cals, (ethyl chloride) and 15’5 cals, (carlwn 
tetrachloride), and the values are the same with 
charcoals of different adsorptive activity. The net 
heats of adsorption per c.c. of liquid are practically 
identical in all cases. Vapours containing halogens 
appear to react with the charcoal when warmed, 
80 as to decreJise the heat evolved by any 8ul)8<Rluent 
adaorption.—J. F. 8. 
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Methyl alcohol' Determination of . A. Heid- 

uscuka and L. Wolf. Pharm. Zentralh., 1920, 
61, 361—366. 

A SUITABLE quantity of tho alcohol is placed in a 
cylindrical ^lass bulb of about 150 c.c. capacity, 
provided with a soalod-in tube reaching to the 
bottom, and an exit tube; 30 sulphuric acid and 
an excess of potassium bichromato solution are | 
added, the ends of tho two tubes arc drawn out to I 
capillaries and sealed, and the bulb is immersed in 
boiling water for one hour. After cooling tho exit j 
tube is connected with a calcium chloride tube and | 
a weighed potash bulb, tho cai)illary point is | 
broken, and the carbon dioxide formed absorbed in : 
the potash bulb. The capillary point on tho other { 
tube is broken after connexion with an apparatus 1 
supplying a current of air free from carbon dioxide, j 
When all the carbon dioxide has been collected tho 
excess of bichromate is titrated. The amount of 
methyl alcohol present is calculated either from the 
weight of carbon dioxide found or tho amount of 
oxygen required for the oxidation. The method 
may be used for the determination of methyl and 
ethyl alcohols in mixtures of the same. Tlie acetic 
acid resulting from the oxidation of the ethyl 
alcohol is retained by the solution and by 
tho calcium chloride tube during the absorption of j 
the carbon dioxide, and does not enter tho potash ' 
bulb. Since O S ', of tho ethyl alcohol present is I 
invariably oxidised to carbon dioxide, a correspond- j 
ing allowance must he made in calculating tho ! 
quantity of methyl alcohol. The methyl alcohol i 
produced by the hydrolysis of cocaine may be deter- j 
mined by the method. — \V. P. S. 

See also pages (a) 543, Adsorption by charcoal 
(Pickles). 550, ib d-iivcr oil (De K:idt4. 557, 
D'ichloro ethyl suli>hi<tc (Mayer and others'). 55S, 
Conductometric titrations (Kolthotf). 559, Ilcnzoic 
acid etc. (Guerlnd). 

Pate.nt 

Dimethylhntadiene ; Manufacf urr of . Far- 

bonfabr. vorm. Payer und C’o. G.P. 319,505, 
2,9.16. 

PiNACONE chlorhydrin is treated with compounds 
which will combine with liydnxihloric acid but do 
not contain hydroxyl grouj^s, e.g., ammonia or 
organic bases. A mixture of water and dimethyl- 
butadiene is obtained by distilling a mixture of 
pinacone chlorhvdrin and dimethvlaniline between 
60° and 80° C.— D. W. 

m-PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

Colloidal silver; Formation of — — - in photographic 
developers and mfnns of avoiding it. L. Lobel. 
BuU. Hoc. Franv. Phot., 192<J, 7, 21-22. 

In using developing solutions containing sodium 
sulphite small quantities of si1v»t bromide p.ass into 
solution. This occurs, in general, more ea.sily with 
papers than with plates, since the bromide is in a 
finer state of division, and more easily with <lcve- 
Jopers having a low content of alkali earlamate in 
proportion to tho sulpliite. The dissolved silver : 
salt is reduced by the developer, and part of tho 
' reduced silver is deposited on the dishes, etc., and 
part remains in colloidal solution, (ontinued use 
of the developer tends to tho produetion of di( broic j 
fog by deposition of the colloidal silver in the body , 
of the film, and solutions still having considerable | 
developing power may be rendered useless on this 
account. Ordinary filtering methods will not hold 
back tho colloidal silver. If, however, about 20^ 
of sodium euiphato is added tbo colloidal silver is 
coagulated and depoeitod ; its formation is also pre« 


vented by the addition of the same salt to a new 
developer. — B. V. S. 

Cyanine dyes. Mills and Wishart. See IV. 

XXIL-~EXPL0SIVES ; MATCHES, 

Nitric esters Icorditel; Decomposition of h\j 

lime. T. M. Lowry, K. C. Browning, and J. W. 
Fiiriiiery. Cliein. Soc. Tran.s., 1920, 117, 552 — 
561. 

Hyduoly.sis or saponification of tho normal type is 
not tho predominant action when cordito is decom- 
posed by limo in tho presence of pyridine. Two 
partly denitrated nitrocellulose's, of approximato 
formiihe C|jH,aOu(N() 3 )j and C, 3 H,, 0 ,(N 0 ,),, were 
obtained as by-products of incomplete decomposi- 
tion, but no cellulose was obtained when the decoiu, 
position was carried to completion. Traces of 
glycerol were detected only when a very large 
(‘xcoss of pyridine ivas used, and these were like- 
wi.se the only conditions in w hich a clean crystalline 
calcium nitrate was obtained. After calcium 
oxalate, nitrate, and nitrite, tho calcium salts of 
hydroxypyruvic acid and dihydroxylmtyric acid 
appeared to bo the most important products of 
decomposition, the former being present in every 
cn.se where the produi'ts were reported to have a 
toxic action on plants. It is suggested that tii.> 
main action is a decomposition of the nitric esters 
into ketones or aldehydes and a nitrite, instead of 
hydrolysis into an alcohol and nitric acid. 

-G. F. M. 

Cellulose solutions. Gibson and others. See 
VyrosyUn solutions. Higgins and Pitman. See V. 

XXIIL-AWALYSIS. 

V iscttsimef' C ; Falling sphere . W. II. Gibson 

and L. M. Jacobs. Cliem. Soc. Trans., 1920, 117, 
473- I7S. 

A TiiiJE 29 cm. long and 2 cm. internal dinin. is 
arranged vertically in a bath provid«‘d witli i 
stirrer and thermometer. Tbo tube i.s divuh'd into 
ihreo 5 cm. lengtiis for measurement of the time oi 
fall, and a furtluT 5 cm. above for the sphere to 
acquire uniform vebxity. The sphere i.s a steel ball, 
O l.j cm. diam., as used for bail-Uarings, and it is 
introdtuu'd into the* viseosimeter tube by means of 
a .short length of gla.ss tubing, 3 mm. iliam., fixed 
by means of a rubber Htoi)p(‘r und adjusted to dip 
3 ( in. below tho surface of the liquid. Tlie tbeorv 
of till' falling sphere viscosimeter is briefly dis- 
cussed. and the following e<iuation expressing vis- 
cosity i.s developed •. 

lbiS(l4*2'4x)(l+3-3r//i)=2 (;r*(A"0-)T, 
where T is the time of fall through a length, S, 
r is the radius and $ tho density of the .sphere, 
the density of tho liquid, jp tho ratio of the radius 
of the sphere to that of the viscosimeter tube, and 
h the height of tho liquid. This equation reduce;^ 
itself to where K U tbo numerical 

constant involving all tho corrcjctions for the 
particular tube. This constant having been found, 
either by tho use of tho first wpiation above, or by 
experiment with a liquid of known viscosity, deter- 
minations for other siilMtancos simply resolve thoin- 
solvcs into deterruinat ions of a, <r and T. hor castor 
oil at 2<f’ C. tho value was found by tins 

rnotbod, a figure in close agreomont with Kalilbauin 
ond Haber’s value.— G. F. M. 

Conductometric titrations in neutralmtion 
analysis. III. Titration of combined weak acuh 
or bases in salts. [Displacement ewmi.J 1. i>L 
Kolthoff. Z. anorg. Chem., 1920, 111,97—108. 

Tnie quantity of a woak acid or boio combined as a 
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salt may be estimate by titration with a strong 
base or acid respectively, using the electrical con- 
ductivity as indicator. On adding a .strong acid, 
say hydrochloric acid, to the salt of a Weak acid, 
the conductivity of the solution changes very little 
until all the weak acid has been liberated, but the 
first drop of strong acid in excess causes a great 
increase in the conductivity. On plotting the con- 
ductivity against the number of c.c. of standard 
acid a sharp break will bo found, which represents 
the point of eciiiivalcnce. The method is found to 
work well in all cases where after displacement of 
50% of the weak acid the conductivity has not in- 
creased more than 1%. Examples are given of the 
titration of sodium acetate and sodium formate, j 
and for weak bases ammonium chloride. In the i 
case of the dibasic acids in sodium oxalate, sodium I 
tartrate, and sodium citrate equally good results ! 
may be obtained if in tins two last-named cases an j 
equal volume of alcohol is added to the solution | 
before titration. — J. F. S. j 

Benzoic add; lieaction of based on its diazotU 

sation. AppUcatior^ to the toxicological detection 1 

of atropinCj cocaine and stovaine. M. Guerbet. 

Comptes rend., 1920, 171, 40 — 41. i 

Tuk method consists in nitrating the benzoic acid, 
reducing the mixed nitrobonzoic acids, diazotising 
the aminol)cnzoic acids, and coupling the diazo com- 
pounds with )3-naphtliol to form an orangc-red mix- 
ture of azo dyes. It is equally applicable to sub- 
stances such as cocaine or stovain(', which contain 
a benzoyl group, or atropine, which on oxidation 
yields benzoic acid. The test may be carried out 
in a few minutes on a watch-glass with O'OOOl g. of 
material without isolating or purifying the inter- 
mediate products. For toxicological work the test 
may be applied to extracts of organs prepared by 
Stas’ method. {Cf. J.C.S., Aug.) — W. G. 

Sec also pages (a) 538, Coal arialysis (Sinnatt); i 
Volatile matter in coal (Sinnatt and Grounds), i 

541, Pyroxylin sointinns (Higgins and Pitman). I 

542, iSulphunc acid (Schcriiiga). 543, Mercuric 
salts (Jolibois and Bouvi(*r): Jlclium and hydrogen 
(Mclierinan and Elworthy); Helium in gases 
(Murray). 540, Optie(d ghiss (von Bichowsky). 
518, Phosphorus in brorizt'^ l^Bcrtiaux). 550, Cod- j 
liver oil (Do Kadt). 553, (Udeium eyanamide 
(Marqueyrol and others). 554, Invert sugar 

( Beyersdorl'er) ; Sucrose (Schoorl). 555, ll’i/zc 
(Fresenius and Griinhui). 550, Milk serum (Gvoss- 
feld) ; Hydrocyanic, acid (Czapski); Carbon dio.ridc 
(Rodt). 557, Digitalis leaves (Joachiinoglu) ; 
Oxalic, lactic, and tartaric acids tBraiHu*) : Sifro- j 
form (McKie). 558, }fethyl alcohol (Heiduschka { 

and Wolf). . j 


Patent List* j 

The dates given in this list are, in the case of Applica- 1 
tions for P.itents, those of application, and in the case of 1 
Complete Specifications accepted, those of the Oflicial j 
Journals in which the acceptance is announced. Complete j 
Specifications thus advertised as accepted are open to in- 
spection at the Patent Office immediately, and to oppoei- I 
tion within two months of the date jfiven. 1 


I.-GENEBAL; PLANT; MACHINEHY. 


Borzykowski. 21,450. See V. 

Chenard. Separation of liquids from gases etc. 
20^47. July 10. (Fr., 24.12.18.) 

Danhardt. Filters for gases. 


gases. 20,626 and 

20^1. July 10. (Ger., 20.10 and 25.2.18.) 

Deutsche M.ischincnfabrik A.-G. Apparatus for 
separating solids from gases etc. 20,633 and 
20,985. July 10 and 12. (Ger., 2.12 and 12.6.18.) 

Deut.schc -Masi’hincnfabrjk A.-G. Hciuoving dust 
from filters in dry gas purifying plants. 20,630. 
July 10. (Ger., 2.12.18.) 

Head, Wrightson and Co., and others. 21,797. 
See X. 


Hoylandt Ges, Liquefaction of gases. 20,986 — 7, 
20,989. July 12. (Ger. 27.8.17, 8.5.19, 1.12.16.) 

Herman, Compre.sscnl gases, and compositions 
containing same. 21,015. July 12. 

Heylandt Gc.s, Developing gas under pressure 
from liquid gases. 20,990. July 12. (Ger., 27.8.17.) 

Lecesne. Calcining-furnaces. 20,458. July 10. 
(Fr., 3.4.19.) 

IJoyd. Lubricants for internal-combustion 
engines. 21,220. July 14. 

IBetallatom Ges. Atomising fusible materials. 
20,599. July 10. (Ger., 5.2.18.) 

Metcalfe. Continuous tunnel kilns. 20,612. 
July 10. 

Pfeiffer. Air-heater for drying plants. 20,689. 
July 10. (Ger., 7.2.19.) 

Uansford (Aluminium Welding Works). Rectify- 
ing columns for stills. 21,039. July 12. 

Rob.son. Drying appartus. 21,703. July 19. 
Rohn. Liquefaction of gases. 20,988. July 12. 
(Ger., 27.8.16.) 

Rohn. Ve.ssels for conveying and storing liquefied 
ga.sc's. 20,991. July 12. (Ger., 27.8.16.) 

Rummel. Preventing incrustation in boilers etc. 
20,602. July 10. (Ger., 24.4.18.) 

fM^aman. Refrigerants and refrigeration. 
20,690-1, 20,693-1. July 10. (U.S., 5.2 and 

27.5.18. ) 

8oc. Anon. Fours Speciuux. Distilling mineral 
and organic substances. 20,596. July 10. (Belg., 

30.6.19. ) 

Wade (Sprengluft Ges.). Producing vacuum by 
means of charcoal. 21,408. July 15. 

Wiister. Filters. 20,888. July 12. (Ger., 
16.3.1S.) 


Complete SrEcificATio.vs Accepted. 

8424 (1919). Duvieusart. Exchanging the heat 
of liquid.s. (146,579.) July 21. 

8557 (1919). *Soc. Chim. Fsine^ du Rhone. 
Carrying out cheirAcal reactions by catalysis. 
(126,279.) July 21. 

9379 (1919). Simon and Simon. Rotary-c“ylinder 
drying machines. (146,635.) July 21. 

10,064 (1919). Pederson. Separating liquid mix- 
tures or emulsions. (125,?184.) July 28. 

18.718 (1919). Jackson ((irimstin-Russell Co.). 
Evaporators. (146,7.30.) July 21. 

21 ..553 (1919). Kr.'iuse. Evaporating liquids. 
(132.256.) July 28. 

21,694 (1919). AUsop and Sibson. Drying 
machines. (146,744.) July 21. 

28,071 (1919). Bigot. Tunnel furnaces. (147,391.) 
July 28. 


AI’I’LICATIONH, 

Adam. Apparatus for eatalvtic etc. roaitioiis. 
21,258. July 14. 

Adler and Kucipflmacher. Purification etc. of 
gases. 21,847 — 8. July 21. (Austria, 12.4 and 

8.8.19.) 

Aymard. Method of filtering. 21,405. July 15. 
Babcock. Evaporators. 20,513—4. July 10. 
(U.S., 14.4.17.) 

Berkerson, Ltd., and Wade. Recovery or 
separation of colloidal matter from liquids. 21,363. 
July 15. 


TI.—FITEL; GAS; MINERAL OILS AND 
AVAXES DESTRUCTIVE DISTILLATION: 
HEATING; LIGHTING. 

Applications. 

Armstrong. Alanufacturc of briqivettes. 20,887. 
July 12. 

Ashcroft. Synthetic manufacture of waxes, oils, 
and/or spirits of the petroleum and coal tar series.^ 
21,728. July 20. 

Benson. Removing reaction products from 
hydrocarbon substances. 20,646. July 10. 


060 a 


PATSKX 


[Aug. 16. im. 


Ber^ius. Manufacture of liquid or soluble 
organic compounds from coal. 20,383. July 10. 
(Ger., 22.8.16.) 

Bibby. Drying coal etc. 21,887. July 21. 
Birkhola. Production of illuminating gas from 
coal. 20,658. July 10. (Switz., 22.10.16.) 

Colmer. Coal substitute. 21,(X)2. July 12. I 
Dessy, Furnaces for distilling fuels. 20,622. 
July 10. 

Deutsche Erdol A.-G. Converting hydrocarbons 
into fatty acids. 20,715. July 10. (Ger., 12.7.19.) 

Deutsche Erdol A.-G. Separating solid and liquid ' 
hydrocarbons. 21,906. July 21. (Ger., 31.7.19.) ‘ 

Franko. Manufacture of dry peat. 21,266. ; 
July 14, i 

Garrow and Nielsen. Appartus for destructive 
distillation of carbonaceous material etc. 21,558. 
July 17. 

Head, Wrightson and Co., and others. 21,797. 
See X. 

Hennehutto. Vertical retort. 20,777. Jiilv 10. ; 
<Fr., 12.3.18.) 

Llovd. Manufacture of coal etc. briquettes. 
20,5a3. July 10. 

Lloyd. 21,220. See I. 

Maclaurin, and Scottish Bye-Produets. Ltd. 
Manufacture of lubricating greases. 22,136. ' 
July 24. 

ilorgan, and Thermal Industrial and Chemi(‘al 
Research Co. Di.stillation of oils. 21,903. July 21. 

Pintflch A.-G. Ga.s-proilucers, 20,577. July 10. 
(Ger., 18.5.18.) 

Riedel. Recovery of nitrogen compounds from 
coal etc. 20,603. July lU. (Ger., 8.1 1.150 
Riedel. Maniif.actnrc of coke for blast fur- 
naces. 20,605. July 10. (Ger., 3.1.16.) 

Riedel. Rccover> of ammonium chloride from 
fuel. 20,606. July 10. (Ger., 29.2.16.) 

Riedel. Recovery of nitrogen from fuel. 20.607--8. 
July 10. (Ger., 29.2.16, 16.7.17.) 

Riedel. 20,922. See XVI. 

Scherk. Fractional distillation of poor fuels. 
20,570. July 10. (Ger., 26.10.18.) 

8oc. Anon. Fours Speciaux. 20,596. See I. 
Sudfeldt und Co. 20,584. See III. 

Complete SrEciFic.^TioNs Accepted. 

15,568 (1918). Ixiamon. Treating gases contain- 
ing hydrogen sulphide. (120,5.54.) Julv 21. 

5814 (1919). Macdonald and Macrlonald. Mak- 
ing hydrocarbon gas. (146,-560.) July 21. 

8708 (1919). Naito. See XXIU. 

9756 (1919), Olsson. Treatment of peat, 
(147,286.) July 28. 

9768(1919). Smith. Furnace retorts. (132,487.) 

July 

10,883 (1919). Boswick and Rambush. De.struc- 
tive distillation of solid fuels. (147,311.) July 28. 

18,162 (1919). Wade (Standard Oil Co.). Manu- 
facture of liquid fuel from petroleum. (147,^353.) 
July 28. 

20,157 (1919). Skinningrove Iron Co., and Bury. 
Recorery of products from ga.scs evolved in the 
destructive distillation of coal, shale, etc. 
(147,360.) July 28. 

ni.—TAR AND T.Ml PRODUCTS. 
Applications. 

Ashcroft. 21,728. See II. 

Benson. 20,^. See II. 

Falk. Manufacture of tar. 20,6i)9. July 10. 
(Ger., 10.12.17.) 

Morgan and others. 2l,fX).3. IT. 
Scidenschnu^.’. Extraction of paraffin from tar 
etc. 22.143. July 24. j 

Sudfeldt u. Co. Obtaining salts of sulpho-acids \ 
and alkyl-flulphurie acids from acid resins. 20,584. ; 
July 10. (Ger-, 14.3.19.) 

Sudfeldt u. Go. Obtaining fQlpho4Gids from < 
brown coaLtar oils. 90,535. tTnly 14.3.19.) 


Tetralin Qes. 20,353, 20,366, and 20,751, 
See XX. 

IV. — COLOURING MATTERS AND DYES. 

Applications, 

Arnot. Azo dyes and process of manufacture. 
22J)15-6. July 22. 

l)avies, Thoma^ and Scottish Dyes, Ltd. Pro- 
duction of dyestuff intermediates. 22,073. July 23. 

Davies, and Scottish Dyes, Ltd. Manufacture of 
dyestuffs. 22,074. July 23. 

Imray (Sue. Chem. Lid. in Basle). Manufacture 
of azo dyestuffs. 22,090-1, 22,163. July 23 and 24. 

V. — FIBRES; TEXTIT.ES; CELLULOSE; 

PAPER. 

Applications. 

Borzykowski. Production of threads. 21,459 
July 16. (U.8., 31.4.17.) 

Borzykowski. Production of masses or solutions 
free from air. 21,460. July 16. (U.S., 13.8.17.) 

Bouillon and Worms. Filters for produciii r 
c'ollulo.so threads. 21,633. July 19. 

Bouillon and Worms. Treatment of eolluloso 
filaments, threads or films. 21,6.34. .luly 19. 

Bouillon and Worms. Apparatus for produeiiij^ 
tlircads from visc'oso, 21,635. July 19. 

Coglilan. Treatment of wool. 21,902. July 2J. 
Duvinage and Muth. 20,906. See VII. 

Complete Specifications Accepted. 

8^518 (1918). Deuts. Gasgliihlicht A.-G. Prodiic- 
ing artificial silk. (116,10.3.) July 28. 

14,798 (1919). Portadowii Weaving Co., ainl 
Greeves. Retting and drying flax and other fibrr.s 
(146,702.) July 21. 

21,119(1019). Laaii. See XXII. 

VI. - BLFACnUNG: DYRING; PIUNTINC; 
FINISHING. 

Appmc.vtions. 

Farbw. vorm. Meistcr, Lucius, u. Briiniii;^. 
Printing with dye.stuffs. 21,295. July 14. (tier, 
23.8.16.) ^ 

Fish. Gass, Hammond, and Jackson ami Bi(j. 
Bleaching etc. api>aratus. 20,390. July 10. 

VII - ACIDS; ALKALIS: SALTS; NON 
METALLIC ELEMENTS. 
Applications. 

Azole Fraiicai.se Soe. Anon. Absorbing niltous 
vapours, 21,58,3. July 17. (Switz., 18,7.19.) 

Casale, Preparing nitrogen or nitrogen nmi 
hydrogen mixtures. 20,706. July 10. (Lai.. 

12.7.19. ) 

ChamlH'rs, Hammond, and Sowden. Treatment of 
ferrous chloride li<jiiors resulting from cleansing 
wire etc. 21,322. July 15. 

(’hem, Fabr, vorm. Goldenberg, Geromont u. (\)., 
and Wolffenstein. Pro<luctioii of formnU'S of 
alumina. 21,779. .Inly 20. 

Davis and Levy, Absorbent for carbon monoxide. 
21,786. July 20. 

Duvinage und Muth. Preparing compounds ot 
alumina for sizing paper etc. 20,905. July 12. 
(Ger., 13.5.19.) 

Fiovet. Manufacturo of zinc oxide. 21,576. 
July 17. (Fr.. 17.7.19.) 

t»epp, Webb, and Williams. Purification of zim - 
bearing solutions. 21,499. July 16. (Australia, 

17.7.19. ) 

Griggs. Production of hydrogen. 20,740. 

July 10, 

Jaubert. Purification of hydrogen or oxygon. 
20.566. JulylO. (Fr., 12.10.l3.) 

Naef. Manufacture of aodium^ compounds. 
July lO. 

Om. Cuprotti todidu p r ce wp ui, 21,991. July 22. 
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Patterson. Substitute for table salt. 21 ,608. 

Manufacture of compounds of nitrogen, 
eo 604 July 10. (Gor., 20,11.16.) ^ 

^’i^del. 2«,603, M,6 o5-8. 8e* II. 

COMPliETB SPECnriCATIONS AcCEi*TED. 

310 (1918). Bailey, Denuy, Norris, and Adams 
Production of ammonium sulphate. (146, a40.) 

*^'^^94\’l918). Harger. Manufacture of hydrogen. 

(147,235,) July 28. „ , r j 

' 8776 (1919). Davies. Extraction of arsenic and 
other impurities^ from sulphuric acid. (146,598.) 
July 21. 


VIII.— GLASS; CERAMICS. 
Applications. 

Beatty, Reeves, and Tucker. Obtaining viscous 
charges of glass from a viscous mass thereof. 

^ilampshire. Glass furnace. 20,917. July 12. 

Llewellyn, Spence, and Spence and Sous. Dry- 
ing and calcining siliceous substances. 21,114. 

'^'lUotz Manufacture of white clouded glasses, 
enamels’ or glazes. 20,654. July 10. (Ger., 19.7.18.) 

Soc. Anon. Verreries de Fauquez. Glass furnaces. 
20,451. July 10. (Belg., 9.2.18.) 


IX.— BUILDING MATERIALS. 
Application. 

Collyer. Vulcanised wood. 21,376. July IS. 

Complete Specipic.\tion Accepted. 

18,843 (1018). Atkins and Colquhoun. Manu- 
facture of bricks, tiles, clinker, etc. (147,239.) 
July 28. 


X.— METALS; METALLURGY, INCLUDING 
ELECTRO-METALLURGY. 


Wade (Byers Co.). Manufacture of wrought iron. 
21,911 and 22,005. July 21 and 22. 

Complete Specifications Accepted. 

2997 (1919). Waring and Waring. Steel-melting 
plant. (147,244.) July 28. 

11,499 and 15,175 (1919). August. Rotary 
muflie furnaces. (146,673.) July 21. 

12,186 (1919). Allison (Naigiirai Kagaku Seihin 
Kabushiki Kwaisha). Composition for preventing 
corrosion of metal surfaces. (146,676.) July 21. 

15 686 (1919). Odam. Production of metallic 
powders. (129,631.) July 21. 

15 823 (1919). Jacombs. Electrodeposition of 
metals. (147,338.) July 28. 

3061 (1920). Clarke and Clarke. Composition for 
preserving metallic surfaces. (146,796.) July 21. 

XI.— ELECTRO-CHEMISTRY. 

Applications. 

Aymard. Continuously renewable cathode or 
anode surface. 20,755. July 10. 

Aymard. Electrolytic cell. 20,756. July 10. 

Cherry. Apparatus for clectro-chemical treat- 
ment of vapours. 21,756. July 20. 

Dynamobiirsten - Fabr. N urnla^rg - Reicholsdorf , 
and Mutli. Production of ek'ctric carbons. 20,688. 
July 10. (Gcr., 20.3.18.) 

(irundliofer. Electric induction furnaces. 
20.58:3. July 10. (Ger., 21 .1 .18.) 

Nolle. Insulating material. 21,6^55. July 19. 

; (Holland, 19.7.19.) 

i Pilkington. Electric furnaces. 20,865. July 12. 

! Sieurin. ^Manufacture of carbon electrodes. 

I 21,051. July 12. 

I Sieurin. Burning carbon electrodes in electric 

I furnaces. 21,676. July 19. 

I Complete Specifications Accei»ted. 

i 5764 (1919). Tliompson. Manufacture of carbon 

I clectnxlos. (147,217.) July 28. 

7179 (1919). Austin and Adkins. Electric cells 
or batterie-s. (147,249.) July 28. 

15,823 (1919). Jacombs. See X. 


Applications. 

Ainslcr. Aniu'aling furnace. 21,018. July 12. 
Bansen, and Fayoneiseu Walz^yerk Manustedt u. 
Co. Hearth smelting or annealing furnace. 21,079. 
July 12. (Ger., 2.12.18.) 

Bardeen and Harris. Restoring strength of steel. 
22,066. July 23. 

Chambers, and others. 21,322. See VII. 

Coad. Applianeea for extracting tin etc. from 
metalliferous slimes. 21,742. * July 20. 

Diehl. Preparation and smelting of ores etc. 
20^85. July 12. 

Head, Wrightson and Co., Ringquist, and 
Wrightson. Means for separating dust from blast 
furnace gases. 21,797. July 20. 

Horaeus Ges., and Stahlwerk© Lindenberg. 
Manufacture of iron and steel. 20,54:3. July 10. 
(Ger., 15.12.17.) 

Huth Ges. Expelling gases from metal bodies 
etc. 20,996. July 12. (Ger., 21.2.17.) 

Isubellen Hiitto Ges. Alloys. 20,47:i. July 10. 
(Ger., 4.2.17.) 

Kosugi. Alloys. 21,387. July 15. 

Krupp A.-G. Producing low-carbon ferro- 

chroraium. 20,413. July 10. (Ger., 27.7.16.) 

Lciser. Production of alloys. 20,512. July 10. 
(Ger., 17.8.14.) 

Metallatom Ges. 20,699. See l. 

Phoenix A.-G. Smelting iron ores. 20,747. 

July 10. (Ger., 10.3.16.) 

Simon. Chloridising roasting of burnt pyrites. 
21,033. July 12. (Ger., 2.8.17.) 


XII.— FATS; OILS; WAXES. 

Applications. 

Byrnes. Separating aldehyde fatty acids from 
congeneric substances, and manufacture of soaps 
from these acids. 21,291. July 14. 

Farley. Soap. 21.794f July 20. 

Farley. Grea.se solvents. 21,795. July 20. 

Mont. 21,949. See XIX. 

Complete Specifications Accepted. 

6733 (1919). Sorensen. S«e’XIX. 

8757 (1919). Clayton and Nodder. See XIX. 

XIII.-PATNTS; PIGMENTS; VARNISHES; 

RESINS. 

Applications. 

Badische Anilin u. Soda-Fabrik. Manufacture of 
artificial resins. 21,151. July 13. 

Damard Lacquer Co., Fleet, and Potter. Phenol 
aldehyde condensation products. 22,078. July 23. 

Wade (Barrett Co.). Manufacture of resin. 
21,409. July 16. 


XIV.— INDIA-RUBBER ; GUTTA-PFJICHA. 
Applications. 

Feldenheimer, Plowman, and Schidrowita. 
Manufacture of rubber. 22,087. July 23. 

Greengate and Irwell Rubber Co. Vulcanising 
nib^r goods. 21,122. July 13. 
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CoMPLBTE Specification Accepted. 

19,132 (1919). Peachey. Process for vulcanising 
dissolved caoutchouc. (148,734.) July 21. 

XV.— LEATHER; BONE; HORN; GLUE. 

ArrLiCATioNS. 

Chem. Fabr. Worms A.-G. Manufacture of tan- 
ning agents. 20,720-1. July 10. (Ger., 17 and 
24.8.16.) 

Howroyd and Turnbull. Manufacture and use 
of solutions for tainiing. 21,775. July 20. 

Stocckly. Hardening surface of patent leather. 
20,400 and 21,704. July 10 and 19. (Ger., 13.4.18, j 
8 . 8 . 10 .) ' 

XVI.-SOILS; FERTILISERS. 
Applications. 

Benhough. Manufacture of manure. 20,557. 
July 10. (Ger., G.3.18.) , , 

British Glues and Chemicals, Ltd., and Kernot. 
Production of fertilisers. 21,006. July 12. 

Riedel. Utilising impure gases containing car- 
.bonicacid. 20,022. July 12. (Ger., 24.11.17.) 
Riedel. Enriching the atmosphere that envelops 
plants. 20,923. July 12. 

CoMPLETK Specification Accepted. 

12,397 (1919). Hawker, and Hawker and Bot- 
wood. Manufacture of a preparation for applying 
to soil or plants as a fungicide, insecticide, and soil 
steriliser. (146,678.) July 21. 

XVIt.—SUGARS; STARCHES; GUMS. 
Applications. 

Martin, Roche, and Tavroges, Manufacture of 
lactose or milk sugar. 22,019. July 22. 

Martin, Roche, and Tavroges. Purification of 
crude lactose or milk sugar. 22,019. July 22. 

Complete Specification Accei^ed. 

8741 (1010). Reckitt and Sons,_ and Hardy. 
Manufacture of rice starch. (147,255.) July 28. 

XVIII.— FERMENTATION INDCSTRIES. 
Applications. 

Bensley. Portable dry yeast. 22,1^02. July 24. 
Plesch. Manufacture of beer. 20,737, July 10. 
(Ger., 23.8.16.) 

Stoufffi. Preserving by-jiroducts of brewing, dis- 
tilling, etc. for u.se as animal foods. 21,673. 
July 19. 

XIX.— FOODS; WATER PERIFICATION ; 
SANITATION. 

Applicatio.ns. 

Barrett Co. Manufacture of baking powder. 
22,004. July 22. (U.S., 26.4.20.; 

Claes. Alimentary substantc.s. 20,449, Julv 10, 
(Belg., 15.10.17.) 

Martin, Rixhe and Tavroges. Treatment of 
whey produced in cheese niauiifacture. 22,020. 

July 22. 

Maschinenhau A.-G. Baleke. Preventing pre- 
cipitation from water. 20,512. Julv 10. (Ger., 
25.6.18.) 

Mont, Cryatalli.sation of margarine einulsioiLH 
etc. 21,949. July 22. 

Pickce. * Manufacture of forxlstuffs with calcium ; 
chloride as therapeutic mixture. 21,800, July 21. 
Stouffs. 21,673. See XVIII. 

Strong. Drying fruit, moats, etc. 21,682. 
Julv 19. 

Thompson. Morgarine. QOJ79, July 10. 


CoHPXJtTs Specifications Accepted. 

6733 (1919). Sorensen. Manufacture* of mar- 
garine. (146,567.) July 21. 

8767 (1^9). Clayton and Nodder. Manufacture 
of butter substitutes, edible fats, etc. (147,257.) ^ 
July 28. 

12,397 (1919). Hawker and others. See XVI. 

XX. — ORGANIC PRODUCTS; 

SUBSTANCES; ESSENTUL OILS. ' 

Applications. 

Adam and Legg, Production of organic acids. 
21,777. Julv 20. 

Byrnes. 21,291. See Xll. 

Dents. Erdbl A.-G. 20,715. See II. 

Etabl. Poulenc Freres, and Oecbsliii, Dichloride^ 
of monoarylarsines. 20,398. July 10. 

Henning. Non-iufiammablo volatile liquid. 
21,371. July 15. 

Totralin Ges. Production of tetrahydro-/)- 
naphthol and tetrahydro-yS-thiunaphthbl, 20,353. 
July 10. (Gor., 18.5.16.) 

Tetraliii Ges. Production of ar-l-totrahydro- 
naphthalenesulplionie acid. 20,336. July 10. (Ger., 
25.2.19.) 

Tetralin Ges. Production of nitro compounds of 
tetrahvdronaphthaleno etc. 20,751. July 10. 
(Ger., ‘17.3.16.) 

Complete Specification Accepted. 

15,774 (1919). jMarks (U.S. Industrial Aleohnl 
Co.). Methods of forming esters. (147,337.) July 2H. 

XXI. — PHOTOGRAPHIC MATERIALS AN]) 

PIUJC ESSES. 

Applications, 

Baker. Photographic films, 21,219. July 14. 

Faulstich. Manufacture of multicolour scicrtis 
for natural-colour photography. 20,910. July 12. 
((h r.. 27.3.17.) 

Raticr. Photographic processes. 20,419. Julv 10 
(Fr., 16.6.19.) 

Complete Specific.\tion Accepted, 

25,208 (1019). Natural Color Pictures Co, ColuMr 
photography. (143.180.) July 21, 

XXIf.— EXPLOSIVES ; IMATCHES. 

Applications, 

Ba.sh. Matchc.s. 21,425. July 16. 

Imray (Soc. Chem. Ind. in Basic). Munufa* tine 
of an c.xpiosivo, 21,203. Julv 14. 

Spri'ugluft (h'S. Bla.sting-cli!irgcs. 20,523. .laiv 
10. (Ger., 5.1.11.) 

Complete Specification Accepted. 

24.110 (1910), liaan. Stabili.sation of niiro<ol- 
lulose. (147,378.) July 28. 

XXIJI.-ANALYSLS. 

Application 8. 

Arndt. Gas-analysing apparatus. 20,902. July 12. 
(Ger., ^10.1 1.15.) 

Davis. Afqniratus for detection and estimation 
of carbon monoxide, 21,785. July 20. 

Davis. 21,786. See Vlf. 

Ubheiohde, Determination of siK'cific W’cight of 
gase.s, 20,570. .fuly 10. (Ger., 7.7.14.) 

Union Apparatebaii Ges. Testing gas mixtures. 
20,586. July 10. (Gor., 24.2.19.) 

Complete Specification Acceited. 

8708 (1919). Naito, Analysing or estionding 
volatile conftithents of coal. (147,254.) July 28. 
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I.--fiENEfiAL; PLANT; MACHINERY. 

Patents. 

FtUer. E. J. Swoctland, Assr. to United Filt<?rs 
Corp. U.S.P. I,a44,215, 26.2.20. Appl., 2.7.13. 

An ijjcliiu'd pipe is interposed between filter b'iives 
contained in a easing, from wliieli a uniform stream 
of fluid is projected against the face of the leaves 
and toward the bottom of the casing.— W. H. C. 

Filtration inemhranr; Treating . J. F. Waite. 

E.P. 144,961, 2.12.19. 

In order to render a colloidal membrane capable 
of filtering a liquid which is not miscible with the 
liquid already contained in the membrane, the 
latter licpiid is displaced by a. liijuid (or liquid.s 
used 8UC(;C8sively) which is miscible with laith of the 
immiscible liquids. For example, a collodion mem- 
bfane which has been u.sed for filtering an aqueous 
liquid is treated with 95% alcohol before using it 
tor filtering a coal-tar or petroleum derivative. 

~W. H. C. 

FilterinQ njyparatiis. R. G. v Gonzalez. U.S.P. 

1,292,758, 28.1.19. Appl., 12.4.18. 

An outer stationary casing is provided with bear- 
ings, which suppoi't a hollow shaft carrying a 
frame composed of discs and rods. A filtering 
fabric is held in position Indwcen the discs, and a 
flexible fabric of cloth or wire netting is also 
clamped close to but slightly spaced from the 
material. Tlie liipiid is supiilied to the hollow' shaft, 
and thence through openings into the filt(*r body, 
where it is filtered by centrifugal force. By dis- 
fdacing the filter body along the shaft tlio fabric 
liecoines folded or collapsed, an<l the adhering solid 
matter is detached into a compartment at tlie 
bottom of the casing. — W. F. F. 

JtniiiiQ dvJim wiil. sccinrial coinpartinents. J. 

.tanka. G.P. 320,526, 8.9.18. 

Diiums arranged horizontally in a drying chamber 
and divided into sectorial compartnu'nts for con- 
taining the material, are fd'c' and cnijiticd at the 
top, aiul 11 h‘ spi'cd of rotation of the drums is rogu- 
lali’d by tlu' ilitl’erence in weight bctwiMui the 
^'reslily ad<ic<l and the dried material, so that the 
;. aicrial is ilried in a singli' revolution.-- li. A. 

Itruing plant. P. Bardueci. U.S.P. 1.344,163, 
22.6.20. Appl., 22..3.19. 

\ CASING containing a ventilator is reciprocated 
Ix'tw'oen the longitudinal shelves on which the 
material to ho dried is sniipOrtenl witliin a chamber, 
so as to prcKlucc a draught and a blast of air simnl- 
taneously between the supports, — ^V . H. C. 

Drger; Itotanj . W. M, Sdiwartz, Assr. to 

The Philadelphia Textile Madiincrv Uo. U.S.P. 
1,315,620, 29.0.20. Appl., 22.1.20. “ 

A iioTAUY drying cylimler is line<l with two siuies 
of longitudinal trough-shaped blades, one set 
having inwardly and the oilier outwardly projoet- 
ing edges which overlap. — B. M, V. 

Soli'fHts; Appandun jur rf’claimituj P. (ierli 

and (). A. Ross. U.S.P. 1,345,08:1, 29.6.20. Aj.pl., 
4.5.18. 

A M^TKRiAL ill the frTin of a long strip which is to 
he treated with solviuit is passed over rollers in a 
hermetit:nlly sealed chamber and is wound from one 
roller on to another. The sptod of the winding 
roller is varicKl in accordance with its diameter, 
SO that all parts of the material are exposed to tho 
solvent for the same time. The solvent is evapor- 
ated from the strip into the chamber, and tho 
vapour is exhausted and then condensed,— W. P. P. 


Iteverheratory furnace for u.sc with liquid fuel. 

L. C. Strub. G.P. 319,379, 6.10.18. 

The flue in which conibmstion takes place i.s ar- 
ranged longitudinally below tlu' middh^ of the 
; hearth and opens out into a span' behind it, from 
which tlie hot gastw arc drawn to both siih's of and 
over the hearth towards the front, w lienee they 
I pass through openings at each side into (lues which 
i lie on either side of the combustion tine and open 
j into the common stack.— A. P, P. 

I n eating furnace, (a, n) W. C. Buell, Assr. to Tate- 
: .Jones and Co., Inc. U.S.P. 1,344,436-7 , 22.6.20. 

I Appl., 21.3.18, 8.4.18. (c) W. 0. Buell and .1. W. 

I Griswold, Assrs. to H. U. Doherty and Co. 

j U.S.P. 1,344,438, 22;0.20. Appl., 23.'4.18. 

! The waste gases are led through the side wmlls of 
tho furnace, near the bottom, then upwards. Re- 
cuperators are provided surrounding the upward 
conduits (a, h) or elsewhere (c), and may be simple 
counU'r-current jackets (.\) or of the multiple-pass 
type (n), and in (c) mechanical means may be pro- 
vided for forcing the air to Imrners and exhausting 
! the wa.ste ga.ses.- B, M. V. 

! Fnrificaiion of air or other gases. W. .1. Mellersh- 
! .laekson. From B. F. Everitt. E.P. 14.5,344, 

' 20.11.19. 

1 Clean air is drawn sideways or backwards from a 
■ stream of dirty air whic h has heen propelled against 
1 tho <onvex face of a concavo-convex deflector (or 
I other mi'ans of producing a Venturi effect), where- 
! by the speed of tbe air and dirt is increased to such 
an extent that tlie dirt is earricsl past the opening 
for clean air. — B. M. V. 

liases: A jipaiatus for eJeoning — G, W. Hewitt 
and A. Steinbart. U.S.P. 1,:344,585. 22.0.20. 
Appl., 8.9.19. 

' Gas passes into a vertical cylindriial chamber at 
the top through a tangential inlet, and the solid im- 
; pur. tics arc separated (ontrifugally during its 
downward passage to a central outh't conduit. The 
solid matter .separates into a nnniber of collecting 
receptacles at tho bottom formed by concentric 
cylimlrical partitions, each receptacle l>eing closed 
at the bottom and provided with a controllable ont- 
k't. The partitions extend upwards to different 
heights above the lower end of tho outlet conduit. 

— W. F. F. 

Orifiee-preeipitafor. 1;. Bradley, A.ssr. to Research 
C'orp. U.S.P. 1,. 314, 22.6.29. Appl., 31.10.18. 
A NTAiiiKH of plates are fixed vertiially, parallel to 
one another, within the precipitating chamber, 
i Each plate lias an orifice which is olfsot laterally 
with respect the orifice in tho adjacent plates 
ami through w'hich a rml atta(4icd to»tlve opposite 
plate projects. — AV. H. C, 

Cooling and crystallising hot solutions; Apparatus 

! for . Atasehinenbaii-A.-G. Baleke. G.P. 

319,968, 10.8.18. 

: A sFKiKs of (Uidless bands eircidates through tho 
solution, so that, wdiile the lower par., of each band 
is immersed, the npjier part, to which the liquid 
adheres, or by which it is taken up by moans of 
1 special apparatus attached, is siibjix ted to a current 
1 of cold air. — A. R. P. 

[ Solutions; Making and transporting — F. W. 
Thorold. U.S.P. 1,;344,102. 22.6.20. Appl., 29.5.18. 
A solvent is forecrl under pressure •through a 
measured quantity of the mati'rial to be dissolved, 
and the pressure is utilised to force the solution 
i into a receptacle. The How of solvent is so adjusted 
that the whole of the material is dissolved when the 
jxx*eiver is filled to a predclerniined level. 

~W. H. C. 
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Mixing and I or agitating machines. Brinjes and 
Goodwin, Ltd., and H. P. Harris. E.P. 145,230, 

23.5.19. 

A HEMISPHERICAL pan supporto<I on trunnionB is | 
provided with a double stirrer that onterH tho pan 
at an angle so that the pan can be lilted for pour- 
ing without disturbing tho stirring gear. Tho 
stirrer consists of two elements revolving in oppo- 
site directions; a sleeve shaft rotates a circular 
hoop which almost scrapes the interior of tho pan, 
and a concentric solid shaft carries stirring blades 
rotating in tho opposite direction to and within 
tho hoop. — B. M. V. 

Grinding or pulverising ore or other material; 

Mills or machine.^ for . H. Hush. E.P. 

145,159, 26.3.19. 

A DISC grinder is fitted with various mechanical 
improvements, among which are a hall and socket 
joint connecting the door to the fixed disc, ad- 
justable bearings for tho shaft, and an unequal 
number of corrugations on each di.se. — B. M. V. 

Pulveriser mill. J. W. Fuller, Assignor to Fuller- 
Lehigh Co. U. 8. P. 1 ,345,082, 29.6.20. Appl., 

1.6.18. 

Material ivS ground in a horizontal ball mill and 
then carried upward by a current of air into a 
cylindrical settling chamber. Another chamber 
having the same diameter is arranged almve the 
settling chamber and contains a fan for maintain- 
ing the upward draught of air. Tho pulverised 
material is finally carried outwards from the .super- 
posed chamber to tlie discharge. — W. F. F, 

Deflocculdting solid materials and agents therefor. 
E.G.Acheson. U.S.P. 1 ,315.305, 2tb6.20. Appl., 

22.1.20. 

A DEVLOCcrLATiNG coiiipound is made by Ihc rea( tion 
of hexamethyleiietetrainino upon tho heat-conver- 
sion products of starchy materials, — B. M. V. 

Defioceulating solid substances Igraphite]; Method 

of . E. G. Acheson. U.S.P. 1,315,306, 

29.6,20. Appl., 1.5.20. 

Graphite is mixed to a paste with a deilocculating 
agent and moisture (up to 32“/. of the latter) and 
subjectcxl to attrition, — B. M, V'. 

Drging goods in lagers; Apparatus for . A. 

Hofmann. U.S.P. 1,314,893, 29.6.20. Appl., 
31.10.18. 

See E.P. 12:1,923 of 1918; 1919, 275 a. 

Refrigeraling (ipjmralus ; .‘{tnmonia-dissolring com- 
position for use in . C. Delavgue. t^.S.P. 

1,345,144, 29.6.20. . Appl., 16.2.20. ’ 

See E.P. 140,^53 of 1913; J., 1920, 355 a. 

Straining filtering apparatus. F. C, Fulcher. 
E.P. 145, .m 13.11.19. 

Decanting and agitating apparatus. E. S. Pettis. 
E.P. 145,389, 13.3.20. 

Furnaces; Itecuperaian or regenerators for , 

A. B. Chantraine, E P. 18,472, 8.8.14. C<iiiv., 
29.8,13. 

Heatdransference between gases, vapours, or 

liquids; Appliances fur effecting . W. Y. 

Lewis. E.P. 145,109, 12.3.19. 


increase in water content of the alcohol. The solu- 
bility of polymothylene hydrocarbons in alcohol (95 
and 90%,) at a given temperature is greater than 
that of tho aliphatic hydrocarbons, with tho ex- 
ception of hexamethylono, wliich has a high m.p. 
('H5° C.). This exception is eliminated by tho addi- 
tion of l>enzeno to the solvent. Tho solubility of an 
alcohol of a given strength at a definite tcniperatui e 
in a hydrocarbon decreases with tlie rise in the 
losition of tho hydrocarbon in its series, whilst tln^ 
ightor a hydrocarbon tho greater is its solubility 
in alcohol. * At 0^^ C. heptane and absolute alcohol 
are miscible in all proportions; 95% alcohol at that 
tomperaluro dissolves up to 30% and 90% alcohol 
up to 17% of heptane. All mixtures of benzeno 
and alcohol containing over 50% of the forTru'r 
solidify above 0° C. Tho volume of benzene to lu^ 
added to a system of hydrocarbon and alcohol to 
obtain a homogoncou.s mixture increases with do- 
crease in the volatility of the hydrocarbon; a 
mixture of 33'( of ordinary petrol with 67% of 95 
alcohol requiri'd the addition of 15% of benzene ai 
-5^ C., whereas when tho petrol was replaced by a 
very light petroleum spirit only 1‘6% of benz, no 
was required. — C. A. M. 

Thiocyanates; Determination of in ammoniacal 

liquor and waste liquor from ammonia stills 
the bg-product coking industry. J. A. Shnw 

J. Iml. Eng. Chem., 1920, 12, 676-677. 

To 500 c.c. of the liquor are added 5 g. of ferrous 
sulphate and 100 c.c. of 10% sodium hydroxide 
solution; after 18 hrs. the mixture is filtercxl, lim 
insoluble portion washed with 3% sodium hydro.Kid(> 
.solution, the filtrate heated to 60° C., acidified uidi 
sulphuric acid, and treated with 10% ferric chloride 
.solution. The procipitato (Prussian blue, slnd , 
etc.) is filtered off, the filtrate dilnted to a deiiiuii 
volume, and an ali(|Uot portion heated to 70° C u i;!i 
the sucees.sive addition of dilute sulphuric acid, .m 
ex(<'SH of .soilium bisulphite, and hot 10 ' (opidi 
sulpliate solution. Tho cuprous thiocyanate i ; i o!- 
lected, oxidiscsl with bromine in alkaline stdntii n, 
the solution then acidificsl with Inalrochloi ie 
evap<u'ated, the residue dissolved in hot d 'uic 
hydrochloric acul, the solution filku-ed to reiimu 
silica, and the sulphuric acid in the filtrate ];<- 
cipitated ns barium suliihati*. This <|Uaniit\ (i 
.<ul{>hurie acid is e<|uivalent to the amomit e,' tK;,|. 
cyanate in the original liquor, -W. P. S. 

Vefroleum ; Origin of . Formation of pet lul. ,w 

from free fatly acids or soaps. Funiialion i,n:n 
aninad hgdrocarhons. A. Griin and T. Wiit.k 
Ber., 1920, 53, 1301—1312. 

The experime nts of Pii tet and Potok (.1., 1 d'd. 
9.39a) have laa-n repeated uith very difi'ert iif r* 
.suits. The main products of the distillation oi 
sodium .sti'iirate in vacuo are unsaturated li(|Uid 
hydrocarbons and pontatriacontanone, the latter el 
which is practically completcdy decomposed ais n 
the di.stillutes arc fractionuUxl at tho ordinary pn v 
sure. The recent isolation of hydrocarbons by .M;i t- 
haum, 'rsujimoto, and Chapman from the livcw oils 
of certain fish siiggests another possible origin ut 
petroleum (cf. .J.C.H., Hept ). — H. W, 

Oil emulsions; Separation anil examination of ^ 

K. (flaser. Feuerungstech., 1920, 18, 149 — lod 


flA.-PU£L; GAS; MlNEfiAL OILS AND 
WAXES. 

Hydrocarbon motor fuels. G, Baurne, P. Nico- 
lardot, P. E. Erckmann, and H. V^igneron. 
Chim. «t Ind., 1990, 3. 781-708. 

Thi minimom temperature at which a definite I 
homogeneoua mixtura of hydrocarbon, aloobot, and | 
henaene (or ether) M exist rises very rapidly with 


A typical sample of brine from a Boryslaw trudf 
petroleum emulsion wa.s found to contain 13 "i 
sodium chloride with smaller amounts of caiciunj. 
magnesium, and bromine. Tho sc'piiration ot oii iil 
Hiona can bo effected more or less readily by heatiat: 
to about 80° C., by standing, or by increasing th’ 
difference in specific gravity or the two componeaK 
e.g,, by adding some water-soluble substance or tv 
dilating the oh with benaine. Heating under a pn s- 
sure of 2^-^ atm. has been employed with 
tory yfesulis. Filtration alone is of little value, but 
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centrifuging is effective, as also is the Cottrell 
method of agglomerating the water droplets in a 
high-tension electrostatic field. On a • oramercial 
scale it is customary to allow as much water as pos- 
sible to separate spontaneously and to pass the oil 
through preheaters heated by Hue gases or hot distil- 
late, whereby the water and light pctrqleiini oil are 
vaporised. This watc'r contains fatty acids, phenols, 
and sulphurous acid. Emulsified lubricating oil 
from a steam engine is best dehydratf d by heating, 
when part of the water separato.s, and filtering the 
hot oil through a filtering medium previously 
wetted with oil. For the estimation of the water 
content of emulsions the oil may be diluted with 
petroleum spirit in a graduated tulx) and the 
volume of separated water read off directly, or th(i 
oil may be heated in a current of dried air and the 
water trapped in a cooled receiver and finally in 
a calcium chloride tube. Direct measurement of 
the water thrown out by centrifuging is sometimes 
adopted, or the oil may be mixed with xylene and 
distilled, tho water in the distillate being collected 
and measured. Among chemical methods of estima- 
tion the l>cst consists in exposing tho wet oil to 
calcium carbide and mousuring the acetylene 
evolved. A similar method bused on tho use of 
metallic sodium does not appear to be very satis- 
factory. — A. E. D. 

Oil shale; Viilisation of . CJ. Grube, Z, angcuv. 

Chem., 1920, 33, 181—182. 

WuHTTEMiiKiia oil slialcs yield on distillation 6--7’X 
of oil (or 10 — 11% if a spcK-ial process is used), with 
about 1% of sulphur as a, by-product. The sliales 
yield about 30% of gas in the ordinary retorts at 
1100°“-1300^ C.. and the residual slag forms a heat- 
insulating and weather-resisting building material. 
The carbon dioxiJe in the gas derived from tho 
calcium carbonate is converted into carbon 
monoxid(? by passing the gas over n’d-liot coke. 
One kg. of .shale yields 01^8 cb. m. of gas of 1200 
cals. jH'r cb. rn. — (!. A. M. 

reirolnim. s])irif ; Ksfiinalio.t of aromatic hydro- 

carhiais in. . W, Hess. /. angew. C’hom., 

1920, 33, 170. 

To avoid loss hv evaporation in measuring th© 
pt'trolcMjm spirit {cf. .1., 1920, 509 a) .a 00 c.c. pipeit© 
IS employed having a long tip which is allowed to 
toucli lh(‘ bottom of the flask. Nitric acid (sp. gr. 
1‘12) intended for use in liie nitration acid is freed 
from nitrous oxidi'S hy air-hlowing at Kh' — 45"^ C. 
Tn estimating the mi-nitratcd hydrocarbons a tem- 
perature corr(‘ctioM for the volume of tin? petroleum 
.‘ipirit is nocf’ssary if liie r(':uling is made imme- 
diately after nitration. — \V. ,1. W. 

Vyrogfnic acetylene c'^ndensations. 17. 11 .M('yer 
and K. Taegor. Ber., 1920, 53, 1201 1205. ’ 

The mixture of picrates obtained from the fraetions 
of higher boiling point derived from the nectyleno 
tar deseribed previously (-1., 1919, 35 a) is shown 
to contain fhiorene, accnaj)hthene, anthracene, 
phenanthrene, pyrene, small (juantities of fluor- 
anthene, and a hydrocarbon, m.p. 1>^6° C,, 

which yields a picrato, m.p. 231'*^ C\ — H. W. 

Tar from coal. Ph’.scher and Schrader. S* ■ ITJ. 
S\ili)hur in fad. Vita. See X. 

Patents. 

[Fuel.] Drying the jrressed residues obtained from 

the hydrolysis of starchy mosses: Process for . 

V. H. Frestadius. G.P. 320,376, 12.2.18. 
Krbidual sugar is removed from the material by 
fermentation or repeated washing with water so 
that it may bo reaaily dried for use ns fuel, 

-L. A. 0. 


I Fuel for explosion 7notors. Haschkowerk© Eber- 
bard und Jacob. G.P. 319,893, 10.4.18. 

I The fuel consists of a mixture of 80 parts or less of 
; coal-tar hydrocarbons of sp. gr. 0-8— 0 9 with 20 
i parts or more of fatty (accdic) acid esters.— L. A. C. 

I Peat, crude cellulose^ oil seeds, (iruln, or the like; 
Process for disintegratini) and ext rticding liquid 

. from motst . 15. Mclzcr. G.P. 320,856, 

29.12.17. 

The material is disintegrated beiwc'cu revolving 
' eompres.sors, and the liquid content is taken up by 
a layer of absorbent material from which it is subse- 
quently expre.s.sed. — L. A, (b 

(das; Process for making . D. iC, Campbell. 

E.P. 114,868, 29.5.19. ‘ 

Liquid hydrocarbon or mineral oil such as a petro- 
leum distillate of about 48° B. (sp. gr. 0'786) is 
converted into a i)crmanent gas by subjecting a jet 
to violent eoneus.sion against a hard surface. The 
jet is ejected from a nozzle of about 0 01 sq. in. in 
area under a pressure of 9 to 10 atm. against a 
small tran.svers© metal plate placed in a conduit 
through which a current of air is flowing. The oil 
is thereby converted into a stable gtis and mixed 
with air, and the mixture is suitable for heating, 
lighting, or power purposes.— AV. F. F. 

Producer <tas generattd within retort setting or 

retort; l*rocess for enrichment of . C. Griffin. 

E.P. 144,989, 16.4.20. 

Tau is injected by means of steam into one or more 
retorts in a setting, and tho resulting gas is mixed 
witli the producer gas in the a.scensiori pipe or 
hydraulic main. — AV. F. Pb 

Furnace retorts. C. 11. Smitli. PbP. 126,614, 
17.4.19. Conv., 9.5.18. 

A HoiiizoNTAL furnace retort for tho partial car- 
bonisation of coal is of invert'd heart shape in 
cross section, and is heated by two sets of com- 
bustion Hues separated by longitudinal flues and 
controlled indep«'ndenl ly. Tho two sets of flues are 
symmetrical with respect to tho separating par- 
tition in the longitudinal vertical axis of the re- 
tort. Each heating flue is independently supplied 
witli gas, :iiul with air from a recuperator, the gas 
ami air supj)ly valves being regulated from a longi- 
tudinal tunnel below tho retort bounded on cither 
side by the nviiperators. The waste gas from both 
sets of fliH's pa.ss('s through a (common collecting 
flue to the recuperators. Tlio retort is provided 
with a pair of parallel rotary conveyors, one in 
earli side of the heart-shaped section. Tho blades 
of the two conveyors rotate in paths which inter- 
sect, and the shafts of tho conveyors are adjustable 
both horizontally and vertieallv to varv the position 
of tho blades.— AV. F. F. ' ‘ 

lUuminat ing gos and far; Manufacture of . 

H. Geyer. G.P. 319,521, 6.5.19. Addn. to 
317,977. 

FiNKLY-r.iiouND coko dust is mixed with the coal 
dust before it is charged into the . atort and treated 
n.s described in the chief patent (J., 1920, 395 a) to 
prevent the tar adhering to the balks and to ensure 
better eoiitaet with the gas stream.— L. A. C. 

(las producers. AV. Antre^bus. PbP. 145,161, 29.3.19. 
Low-gw.\t>e fuel .such as wchhI, juxit, Kimraeridge 
and oil shales, and inferior <<uil is fed into a storage 
chamber at the top of the protluce*r, where it is 
dried and prelio.ited. 4'iie fuel then passes down- 
wards through a number <>t vertical cast-iron tubes 
of 12 to 24 in. diameter to the lower part of tho 
! producer, whore it is heated by the hot gas rising 
I irom the combustion zone below. The rich gaa 
generated in this zone is drawn off through an 
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outlet immediately below the vertical tubes. The | 
producer gas generated in the combustion zone i 
passes upwards through small vortical tubes dc- j 
pending from the larger tubes into the coinbusti.in ; 
zone, and then upwards through these tubes to 
an outlet at the top of tlio protlucer. The central | 
portion of the producer tapers outwards and tlie ' 
lower part tapers inwaids and is provided with 
two constricted sections. Tlu' juoducer is .suitable 
for the production of by-products such as ammonia 
and tar.— W. F. F. 

Gas producers. J. Hargcr. F.P. J 15,136, 22.3.19. 
Coal is introdm ed into tlie toj) of a veitic'.d jiio- 
ducer which is provided with two side openings 
opposite to onc! anotlicr near tlie bottom, in each 
of which a regein'rator is fitted. Tlie regenerators 
are connected with a heat exchangi'r in such a way 
that either may be connected with the tubes or 
with the space eurrounding the tubes. When a 
mixture of air and steam or carbon dioxide is 
blown through the heat interchanger and one re- 
generator into the producc'r, producer gas is 
generated and removed through tlie other regenera- 
tor and the recuperator to heat the incsiming air. 
Water-gaa may bo generated by first blowing air 
through in one direction to heat the fuel and then 
blowing steam through in the opposite direction. 
During the next cycle the air and steam are blown 
through in the opposite directions. Some coal gas 
may be extracted at the top. and the distillation 
ia effected without cracking the gas. — W. F. F. 

Rlftirocarfions; Apparatus for crackitKj and dis- 
tilling . .r. W. Coast, jun., ,\ssr. to The 

Proc^ess Co, V.H.V. 1,315,132-1,29.6.20. .Appl., 
22.3.17 and 29.9.17. 

(a) a HQUiu-i'H.vsE horizontal cracking still is 
arranged so that tin' vapours are continuously 
drawn off through a condenser and the uncon- 
densed gases returned through a compreshor to the 
bottom of the still in order to etfc'ct agitation and 
prevent coke formation at the heating .surface. 

(b) a false bottom is fitted to the still in (a) to 
serve as a coke trap. The contents of the still arc* 
continuously circulatc’d hy ihc injcct<<l ga.'-cs so that 
they pa.ss through this coke trap ami deposit sus- 
pended coke, (c) The .still is heated by a bath of 
fu.sible metal which is also circulated by a pumji 
into the oil and baek into tlie main bath of metal. 

A. K. 1). 

Wax from pe.trolniin disfiilntfs; Apparatus for r.r- 

pres.niuj . t\'. ('. Wells and F. F. Well... 

r.S.P. 1,311,715, 29.6.20. Appl.. 12.1. 

A FILTEKI.VG pad cfunprisc.s a frame of c oar-c* wcjven 
wire, a covering of finer woven v\ ire impose d tlicTe- 
on, and a wv^ilb n l.dun ^tiaim r miHinled on this 
covering in ‘.indi a way a- to hc' adc*<iuately sup- 
ported.— A. K D, 

Mineral (»il<: Viorrss for ronrcitina - mfo 
higher hoHing jnodurh. W. Nftrth. (i I*. 
319,123, 2.3.17. 

Paraffin oil or the l:ke from whu li seli<l paraffin 
has been removed is licaled ajtli fin< !v-dividc‘d ga. - 
coke for I hr. at ,‘KX)^ C. undt.r a pic's<.ure »)f nhc>ut 
4fX) atmo.s. C'opper oxide may he added to rcunove 
the liberated hydrogen. Tic* fueduct cemtain.s 
20/;. of soft paraffin, m.p. 38‘.V (', F. A. C. 

Lou-hoiling fn/drocarlaaiM : Proc c .ss fm ahtaniing 

from high-hoiling hudrorai hans tnr^ fir the 

like. P. Schwarz. C'P. 319,049, 3. K). I t. 

The hydrocarbon material is heated under pressure 
in a still which is comjdetely filled with the? 
material, ami ia forced by the pressure through an 
outlet tube at the bottom into a second, larger 
roBAel for di.%til]Rtion.-—L. A. 0. 


Rydrocarhons ; Process for obtaining light 

from heavy hydrocarbons. F. Bergius, Assr. to 
The Chemical Foundation, Inc. B.S.P. 1,314,671, 
29.6.20. 'Appl., 12.2.14. 

See G.P. 304, 34« of 1913; J., 1920, 222 a. 

Coke ovens; Air valve.'i for . Valves for coke, 

ttvens. (1, B, Ellis. From Foundation Ovcm 
Corp. E.P. 145,372 and 145,374, 29 and 30.1.20. 

(ia.^-produccr plants for ladiides, locomotives, and 
aircraft or the like. F. J. Wilshire. E.P. 145,201, 
22.4.19. 

Spent oxide furnace. E.P. 145,366. See \11. 

Carbon black. U.S.P. 1,341,060. SVc^XIlI. 

Extracting montan tvax. (l.P. 320,543. See XI 11. 


IIB.-DESTRUCTIVE DISTILLATIOW ; 
HEATING; LIGHTING. 

Patents. 

Distilling earhonaceous viaterial; Apparatus for 

. W. P. Perry. E.P. (a) 115,101 and (a) 

145,102, 20.1.19. 

(a) Peat, shale, or the like is fcvl tlirougli a gas-liglit 
valve into one chamber of a producer divided by a 
vertical partition, and is siibjc'cted to a gradually 
increasing temperaturo and distilled during its 
downwanl passage. The partition exWnds down- 
wards to a lc'vc‘1 at which all the c*arbon dioxide 
has been ccmvcrtc'd into monoxide. 'I'lie hot gas 
passes upwards into the other chamher, and theme 
into the fuel chamlx'r through openings inclined 
downwards tcj pi'cvc*nt j)nssagc* of solid materi;d in 
the' opposite* dirc'c tion. Tho distillation is C'ffc'ctod 
hy the hot gasc's. 'Ihc gas pas'«*s out throijgli 
openings in tlie wall of Ihc fuel chanilK*!* to a main 
and thcnco to a conclc‘iist*r. (ii) I'ln* apparatus is oi 
similiar constrm tion to that dc'scrilHcl in (a) r,\- 
c(*pt that tiu' partition c'xtc'iids tlu* lull length ot 
the producer. A fire* is maintained in the* hott nn 
of the* empty (hamlicr to generate gas, which thmi 
passes into the' producer chamhc>r to clistil ih,. 
inatc'rial.' AV. F. F. 

Ural: Method of ]oodun,oi . C, K. l.uu.,-, 

r.S.P. 1.31 22.6.29. Appl.. 11.9.15, 

.\n cxi'losivc* ga.sc-oii.s mixture i.>c projected, with an 
initial velocity greater than tliat »!' Ilaiiii* piu- 
pagation, in a rafddly expanding lre<* iei. I'lie 
mixtun* is hMrne<l at tie' [loint at which its v* lot it\ 
is n'dtued to that of llanie [iropagaiioii. W. F. F, 

Mereii lo/ avr lain]). t\’. C. iJerat'iis (i ni.li ll . (1 lb 
3 IS,m36, 31.12 is. 

.\ MKiKt'HY arc lamp has a tnngslc*n anode placrti 
at such a clistance from the* mc*i-cuiy as to main- 
tain permanem.v c^l tie* are even at high jiie-'-ni'*- 
aml with great resistance. In this lamp a five- tti 
t<*nf<dd imT«'is<’ in hngbtnc'vs (snre.*.pomls to i li n- 
t,o tw c*nt.v-foId increase* m the* ult i a-vic«l**t ladiation 
in the* n<*iglilKHirhocHl ol and tlic*rc is -.mailt i 

(onsnniption of cnergv and a imn'e ptinianent 
Ic'iigth of arc than witli < arbon are himps. 

- W'. J. W 

IftfCing furnace, F.S.P. 1,314,436 7. Sir I. 

III.-TAR AND TAR PRODUCTS. 

Tar fnan ffial ; Deferwination of the ijiehl af 
F. Fischc'r and II. vSchradcr. Z. angeu’. Chem , 
1920, 33, 172 -174. 

The apparatus consists of an aluminium retort, the 
i interior walU of which iilopo towards the base to 
i facilitato remoral of residue, and having a dos*'- 
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fitting lid. On one side of the retort is a nose- 
shaped extension with central bore, into which is 
screwed a brass tube through which the, tar distils 
into a glass receiver immersed in water. A thermo- 
meter is inserted into a semi-circular expansion of 
the retort wall. For the estimation 20 g. of coal is 
hcaU'd to 500°— 520° C. w^ithin 30 mins., the tem- 
perature being maintained for a further 15 mins. 
The distillate is then weighed, utter which the 
water constituent is distilled off with xylol or cen- 
trifuged, the residual tar being again weighed. 
Results obtained with several varietic^s of coal are 
tabulated. — W. J. W. 

Oxijnitration of hfuzcnc. [Prrjxirutuni of niiro- 
plienols.’] L. Vignon. Jlull. Sue. Chiin., 1020, 
27, 517—550. 

To obtain the best yield of nitroj»h(‘nols by the 
action of nitric; acid and mercuric nitrate on beii- 
zeno it is advisable to use an excess of benzene; 
the proportions recommended are 1000 g. of nitric 
acid (si>. gr. 1-3— r33), 25 g. of mercuric nitrate, 
and 500 g. of benzene, the mixture being heated 
in a wat<!r bath for 5 — 7 brs. For eaeh 100 g. of 
benzene utilised in the process 230—250 g. of a 
mixture of nitropheiiols of m.p. 75°— 80° C. is 
obtaiiicMl; the nitrogen content indicates that it is 
a mixture of about 52% of dinitrophenol and 48/. 
of picric acid. — W. G. 

rhenol and certain of its homoJogues; Viazometric 

determination of . 11. M. Chapin. J. Iiid. 

Eng. Chem.', 1920, 12, 568—571. 

The phenol is titrated with a dia/.oniura salt solu- 
tion. The latter is prepared by dissolving 14 g. of 
2 >-iiitraniline in 4(X) c.c. of water and 70 c.c. of eon- 
eeiitratcd nitric acid, filtering the .solution after 
18 lirs., and diluting it to 1 litri*; 5 mins. b<‘fore 
use a portion of this .solution is mixeil with an eo.ual 
volume of 1/' sodium nitrite solution. It is .stan- 
<lardised against A'/U) /1-naphthol solution (cf. 
lliicber*'!', J., 1907, 818). For the determination 
20 c.c. of approximately A^/10 phenol solution is 
mixed with 50 e.c. of 10 lUMilral .sodium acetate 
solution and 10 c.c. of 30% basic lend acetate solu- 
tion, and the diazo solution is run in from a burette, 
witli constant stii ring; as em b 10 c.c. of diazo solu- 
tion is added a further quanlily of 10 (*.<*. of basic 
b'ad acetate solution is introduced. \Vlien the ('lul 
I.! the titralion is lU'ar the stirring is iiit(‘rrupted 
i M' 20 mins, and two small filtered portions of the 
mixture are then tested, one with a dreip of tin' 
diazo solution and the other with a drop of phenol 
solution. If lu) colour dev<'lo|)s in either within a 
few .seconds, a drop etf 25% sodium hydreexide solu- 
tion is aeleb'd to eaeh; tlie dist ine-l ion is shar|) when 
the^ ('ml-pe)int is at seinie distance on eithe>r side', 
hut if it is near a cole>ration may leveloj) in heeth 
tests. The limits coarsely eU'fine'el in this lir^l 
titration may be- narrowed de)W'n by snbsef|uent 
titrations. Trustworthy results are eibtaine'<l in tlu' 
ease* eef phenol, cre’Seils, and xylenols, but the figures 
for thymol are much te)o high. (C/- Fox ami Gauge, 
.J., 19'20, 26 ()t.)— AV. P. S'. 

I'll rf iirnldcln/dr oud jiltcnols. Ri'ckmann ami 
De hn. Scr XIII. 

Niti'o compounds. Van Duin. See XXllT. 

N it ro-gcdu ps. Dcsve’rgne's. SrcXXlll. 

Patents. 

Tar; Ajiiiunilus for the fonfinnoits disfiUation of 

of . G. Romberg. G.P. 321,293, 5.7.17. 

A VESSEL for tho continuous distillation of tar is 
provided witn inelined, zig-zag, or spirul-slniped 
plates attached to tho bottom so that the tar is in 
constant motion during the process. Local over- 
heating of the tar is thus prevented, better frac- 


tionation is attained, and tho residue is readily 
removed from the apparatus. — L. A. C. 

j "Benzol and its homologues; rrocess of purifying 

\ . Phaniix A.-G. fiir Berghau und Hutteii- 

betrieh. G.P. 299,073, 14.12.15. 
i iSuFKiciKNT alkali or alkaline-earih, solid or in con- 
, centrated solution, is added to neutralise the acid 
: in the mixture obtained after troaling crude benzol 
i or tho like with suljiiiuric acid, so lliat afU'r dis- 
' tillation of both layers togt'tlu'r a water-soluble 
I residue, suitable for use in keeping machine tools 
; cool, is obtained w ithout product ion of w aste water. 

I The two layers may he distilled separately, in which 
case a material suitable for use as a suhstitiiti^ fur 
, resin is obtaincxl from the lower layer. — L. A. C. 

' Carhon hisulj/hidc ; Kxiraciion and recovery of . 

H. G. Colman and E. AV. Aeoman. E.P. 145,099, 
20. 12. IX. 

! ('auhon bisulphide may ho readily extracted from 
' liquids containing it (e.g., benzol) by agitation with 

■ a cold aqueous solution of an alkali or alkaline- 

! earth bisulphide, whereby a salt of pertliiocarbonic 
J acid, is formed. Tin*, pcrtliiocarbonatc may 

; he use<l as a bactericide or decomposed by acids to 

procluce carbon bisulphide, hydrogen sulphide, and 
! sulphur; the first of these is steamed off and con- 

■ densed, the scond absorbed in hydrated ferric oxide, 
and tho sulphur recovered by filtration and used in 
the preparation of more bisulphide solution. If 

' iron salts or ferric hydroxide are employed instead 
i of acid a precipitate of ferrous sulphide and sul- 
phur is obtained which on exposure to the air 
i oxidises to ferric oxide and sulphur. Simple dis- 

■ tillation of the perthiocarbonati^ solution gives a 
di.stillate of carbon bisulphide and hydrogen sul- 
phide and a residue of polysulphido and hydroxide 
which can be eonvi'rU'd into bisulphide again. The 
escaping ga.ses which contain carbon bisulphide may 

i 1)0 stripped by a preliminary ]mrifieation with 
! hyd a ted ferric oxide and lime and subsequent pas- 
: sage through alkali-ei'lluloso, thus forming cclliilose 
' xanthate. — A. E. I). 

GVi.s and for. G.P. .319,524. Sec II a. 

; Varnish. G.P. 319.010. 8Vc XIII. 
lU.suisutiifion.s. G.P. 319,011. .Scr XIII. 

Kdininal iug eaihu.riiJ grou]).'i. E. B. 1 1 1 ,897. 8’ce XX. 

IV.-COLOURING. MATTERS AND DYES. 

Jhfcs; Fission of onjanic hy hudrogenaiion, 

n. Aleyor. Bcr., 1920, 53, 1205- 1276. 

.\i.i 7 ..\ui.N Diii'ct A’iolet R and Alizarin Direct 
(Jreen G (Al. L. ami H.) arc' decompoeod by 
hy<li iodic acul w ith tlu' formation •of leucoquini- 
zariu and p-toluidinc-2-suli)honic acid and are thus 
isomeric with Alizarin frisol and Alizarin Cyanine 
Green G (Bayi'r), which give lemaMpunizarin and p- 
toluidim'-.3-.sulphonic acid. Th*' utility of hydriodic 
acid in effeeting tho fission of azo-dyes has bmi 
investigated; in general, an aciueons or alcoholic 
solnfion of the dye is heati'd w ith aii excess of con- 
centrnttHl hydriodic acid until action appears to be 
complete. The liberated iodine is removed by sul- 
phurous acid and the hydriodic acid by evaporation 
with hydrochloric acid. The method has the ad- 
vantage over other reduction processes that it does 
not introduce any inorganic salts into the solution. 
Satisfactorv results have been obtained with Methyl 
Orange, Dipbenylamino Orange, Moftinil A'ollow, 
Congo RchI, and Naphthyleno Ri'd.— H. AV. 

3.Q~Te.tramethyldiaminos€lenop\ironine. M. Batt^ 

gay and G. Hugel. Bull. Soc. Chim., 1920, 27, 

557 — 560 . 

A MixxrRE of sodium selenite and sulphuric acid 
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monohydrate is added gradually to sulphuric acid 
. containing 25% of sulphur trioxide, and at the 
same time tetramethylaiaminodiphonylmcthano is 
added in small portions so that it is always present 
in slight excess, the tenipcraturo not being allowed 
to rise above 35°. After IJ hrs. the mixture is 
poured on to ice, filtered, and zinc chloride solution 
(sp. gr. I'G) added to the filtrate. A crystalline 
precipitate of tetramcthvldiaininosolenopyronino 
zinc chloride, 0,,lT,,N,Scd,,ZnCl,, is obtained. Jt 
dissolves in sulphuric acid to a rexi solution, which I 
turns blue on dilution, and on the addition of ' 
sodium hydroxide a reddish-blue base is precipi- 
tated, which is soluble in ('thor. It dyes tannin- 
mordanted cotton deep violet-red shades from 
aqueous solution. — W. G. 

Colouring mutters of flowers. Kogel. See XXF. 

Patknt. 

Dyestuffs and their intenneduifes ; Process for 

purifying orgamc . Eloktro-Osinoso A.-G. 

(Graf Schwerin Ges,), G.T. 321), 141), 31.7.14. 

Eith^ basic or acid electrolytes, which act re- 
spectively as electro-nogativo and electro-positive 
colloids, are addtxl to dyes (or their intermediates) 
whereby the dyes arc converted to the colloidai 
state, and impurities are then removed by an 
electric current. An example is given of the puri- 
fication of an anthracene d vest u If of unknown com- 
position, and insoluble in water, acids, and alkalis 
by means ol sodium silicate solution.-— L A V 


preferably a powdered metal with an alkali, an 
alkali hypochlorite, and a reducing agont^ and may 
be prepared thus : 5 kg. of zinc dust is stirred into 
a .solution of 2.5 kg. of sodium “ hyposulphite ” in 
50 1. of commercial sodium hypochlorite solution, 
allowed to stand 12 hrs., 150 1. of caustic soda of 
30° B. (sp. gr. r2(j2) is added, and the liquor 
decanted after standing 24 hrs. Vegetable fibres 
arc boiled in this solution (suitably diluted) for 
4 — () hrs., 15 kg. of slaked lime is added, the fibres 
are further boiled for 3 — 4 hrs., immersed for 
2 — 3 hrs. in a solution of ammonium sulphate* 
(5 — 7% by volume), rinsed, immersed for 2 — 1 hrs. 
in a cold aci<l bath containing 2% by volume of 
sulphuric acid of 00° B. (sp. gr. 1'712), and rinsed; 
they are then ready for bleaching by ordinary 
j methods. The treatment may also bo carried out 
I in the cold. — A. J. H. 

i . . 

' Washing and (‘leaning; Process of — Af 
: Buchner. G.P. 310.0.33, 24.8.1(5. Addn. to 
' 312,220 (J., 1019, 714 a). 

CoLiiOinAL magnesium hydroxide, prepared by 
trt'ating a solution of a magnesium salt, of whii ii 
the acid radicle doe.s not form an insoluble calciiitn 
.salt, e.g., magnesium chloride, with milk of limo 
at 70°— 100° C., is used for washing and cleaning 
all kinds of materials. — I;. A. C, 

Wood-pulp li(juor; Method of refining crude — . 
P. Hein. Assr. to The Clirmical Foundation 
U.S.P. 1..3U.(;01. 20.0.20. Appl., 21.10.10. 

Cui'PK wood-pulp liquor is refined by mixing it 
with wood ashes, — A, J. H, 
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Jtehition hitveen the iutenuil co,nvlf.r 

/netdllic S(dfs and the soluhilif >/ of — in 

afumoniaml nickel sohilions. The hiurrf reaction 

Ibiltegay ami 

A. V oltz. Bull, Soc, C'him.. 1020. 27, 53(5- 540. 


The colour changes ami the ultimate solution of 
silk when it is iminerscxl in an arnmoniaral nickel 
solution are explaine<l on the basis of the 
formation of a complex niek(‘l salt witli a 
cyclic structure. The n.-tion is thought to he 
similar t^o the biun-t n at tion. which is found 
11 obtained under suitable conditions with 
alkaline copper and cohalt, solutions, the former 
giving a violet and the latt.-r a pink tint on silk. 
Allowing for the sulphur lu’C'sent in wwl, sirnil.ir 
r^ults are ohtaiiH'd witli it or uiih the products 
of Its partial Jiydrolv.sis hy .acid.— W. G. 


• Pah: NT-.. 

ryphacea:; f,,,- /,o,hnri - i„ 

fibrous materud and a hy-produrt P H oritur 

G.P. :403, 0.3.3, 2.11.17. ’ coring. 

Reeds sucli a.s Typharfw, h. foni treatment with 
liquor to separate the fibrous matter, are boih-d 
exhaustivcdy with water, and. aff r removal of the 
undia^Ived residue, the aqueoii.s Holution is 
evaporatcxl to dryucss under reduced pres.sure. .A 
yellowish brown, hygroscopic prodm t is obtained 
which contains 20 ; of a.sh, chieflv calcium and 
phosphoric acid, nitrogenous matter, and hexows 
and pento»e.s, and possesses nutrient and thera- 
peutic properties. — L. A. C. 


Scouring fibres of vegetable origin; Process for 
- — with ike object of accelerating and 
facilitating subsequent bleaching. K. T J 
Watreme*. E.P. 135,516, 21.11.19.' Conr., 8.11.18. 
The scouring bath contains soluble alkali-metal 
compoundi obtnined by treating a metallic oxide or 


Sulphite }raste litpior; Ohiainimt lresino}is'] pm- 

ducts from . \V. Oehl. G.P. 320,508, ;30.1!,]|i. 

.SiMc.xTi's or cotnponnd-^ of heavy metals are ndd.d 
to sulphite w;i''te liipior. vherehy the cahinrn 
hisiilphile is ronverted iuto r:\l< iuiM ^ilic;U(' ep itiin 
an in.-Jiduhle hi'Uilphite, which is tlu'n sejt.'ipntrd 
fr<)in the resin stdutioii, L. .V. (\ 

PJadic, gummy )nateri<d from ccUiilose edr/s, 
Man u fort ore F, (Month. G.P. 319 

(5.12.17. 

.V I’l.vsTic. jpimmv matirial contains a ci 1 !ii1m.(> 
sueli :is tellulose :i. -‘tato ami ;iuthi;ueih i.ii, 
with or wiihout llu' admixtUK' ol a suhstanee utinh 
forms a iiomogenmius mixture with anthracene i.il 
mk Ii as triphenvl phospli.itc, .Milphanilide, li iaeeiMi, 
or etliyl lactate. .Vntliracene >ul inereas<'s liic 
ela.-'licitv and wat.‘rpro<d qmilitie.s of the prodiu t 

A.C, 

Pelhd'dd, rideanife or the like; Production ‘>1 
suifstitutes for AV, 3'. Bohinsi>M l5iii(ll-'\. 

A. W. Weller, and K. Dulckon. K.P. 115,12'^, 
21.3.19. .Addn. to K.P. 131..5(H (J., 1920, II 0. 
I.N the production of synthetic resins from (reel 
and forin.'ildehyde, the sodium sulphite used :is 
catalyst may he replaced hy an inorganic fixed h.me 
as .sodium or potas.sinm hydroxide, or hy an alK;tli 
.^aIt as sodium carbonate, aeetatc, or formate, 

- A. J. II. 

Petting fibrous substances ; I^roress of . K. h. 

Bininan. F.S.P. 1,311,719, 29.3.20. Appl. . 2. 19 
.Ske K.P. 128,461 of 1918; J., 1919. 678 a. 

Painie^ flux, hemp, and like jflants; [Mecluinit ul] 

treatment of for the jrroduction of fibre i»i- 

spinnitu/. VV. P. Govaerts ami G. A. .0. 
Oreypondt. E.P. 8cV59, 4.4.14. 

Reclaiming solvents. U.S.P. 1,345,083. See I. 

Cellulose, G.P* 820,866. IIa. 
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VI.— BLEACHING; DYEING; PRINTING; 
FINISHING. 


VII.-ACIDS; ALKALIS; SALTS; NON- 
METALLIC ELEMENTS. 


Dues fast to chlorine; Method for rendering . 

[Frinting.'] J. Brandt. Scaled nolo No. 1424. 
Bull. Soc. Ind. Mulhouse, 1920, 86, 21^30. 
Report by H. Bourry, ibid, 30—31. 

CoLOURKD ofFocts obtuiiicd with printing pa.stcs con- 
taining chrome mordant dyes having phenolic or 
acidic and basic groups are fast to chlorine if tannic 
acid bo present. A blue reserve, fast to chlorine, on 
Para Red is obtained by the use of a printing paste 
consisting of 1 kg. of acid starch paste, 200 g. 
of Modern Violet 40% paste, 400 g. of chromium 
acetate 11° B. (sp. gr. 1‘082), 400 g. of gum traga- 
canth (66 g. per 1.), and 200 g. of a 60 % tannic acid 
solution, with the usual subsequent development. 
A black reserve is obtained by the use of a p;istc 
composed of 1 kg. of .starch paste, 50 g. of Brown 
salt G., 200 g. of Modern Violet, 400 g. of chromium 
acetate 11° B., and 300 g. of gum tragacanth (60 g. 
per I,), with the addition of 60 g. of sodium chlorate 
immediately before use. Bourry reports that the 
two printing processo.s arc satisfactory, but that 
the tannin alters the shade of the dyes without 
much increadng their fastness to chlorine. 

—A. J. H. 

Aniline Black; Fesisis and conversions under . 

P. W. Pluzanski. SccahKl note No. 1468. Bull. 
Soc. Ind. Mulhouse, 1920, 86, 31—32. Report bv 
M. Batt<'gay. Ibid, 32 — 33. 

BiiiiE or yellow resists are obtained by printing a 
paste containing caustic soda and K) g. of stan- 
nous chloride per kg. on cloth prepared for Aniline 
Black with the usual padding liquor, but contain- 
ing 50 g. of Indanthrene or Flavauthrene per kg., 
drying, rapidly ageing to develop the black, and 
then steaming in the absence of air for 6 mins. 
Tim alkaline resist paste may be suitably coloured, 
and if the cloth bo first prepared with /i-naphthol 
the resists can he developed with <liazo compounds. 
Indigo may be used in place of Indanthrene if 
sodium hydrosiilphite NF he present In the resist 
paste. Batteg:iy reports the proee; s to be satisf;ic- 
tory,- A. J. H. 

Patents. 

Bleaching treatment of open fabrics; Apparatus for 

. F. W. Hunt. E.P. 115,113, 19.3.19. 

An ordinary hhun hing kier contains a rectangular 
fabric ehainber, two opposite sides of wliieh are 
movable. The fabric ('mer.s the 'kier, is plaited 
down in o|)en widtli by a suspended pair of olce- 
trically-<I riven nip rollers,' eoinpressed by the two 
movable sides, and bleached by the usual methods 
of boiling. — A. J. H, 

Dyeing machine. F. L. Bickol. U.S.P. 1,344,788 
29.6.20. Appl., 31.5.19. 

A DiAi’iiiiAOM oscillates in the liquid chambi'r of the 
machine, whereby tho fabric is compressed and 
periodically removed from the dyu liquor.— A. J. H. 

Printing cotton fabrics and yarns. Tho Calico 
Printers’ As.soc., Ltd., W. Rou.se, and G. Nelson. 
E.P. 145,2-10, 5.6.19. 

Tlik alkahbm discharge of alumina, iron, and 
chrome mordants is satisfactory in the presence of 
tannin. Cotton, mordant<'d with tlm taniinte.s of 
aluminium, iron, or chromium, i,s printed with an 
alkaline mordant .such as sodium aluminate or an 
alkaline load solution, or a mixture comprising a 
caustic alkali, a reducing agent, and a vat or sul- 
phur dye, aged or steamed, washed, and dyed by 
the UHual methods.— A. J. H. 

Glue gubstitute. G.P. 318,957. See XV. 


I 
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t>trzoda tahe system]. K. Mattenklodt, 
/eit., 1920, 14, 529 {cf. . 1 ., 1918, 688 a). 
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By means of the Strzoda plant, used in conjunction 
with a Petersen pre-concentration tower, a strength 
of 97—98% may be reached from initial 60% acid 
Working to 93—94% concentration, with an out- 
put of 10 tons per 24 hrs., a reduction of 1-34 tons 
of weak acid treated is effected as compared with 
other proccs.ses, such as the Gaillard, Kesslcr- 
lluron, Hartmann and Benker, and Pauling. Loss 
in the Strzoda process is negligible; about 1% of 
very weak acid (1° B.; sp. gr. 1 007) is obtained, 
whereas other plants show about 10% containing 
an appreciable amount of sulphuric acid which has 
to 1 k) recovered by rc-concentration. The increa.sed 
fuel consumption in the Strzoda plant, 1*8 ton per 
10 tons 94% acid, as against 1‘2 — 1*5 ton in otner 
plants, i.s eounterbalancoil by tlu* higher yield of 
ooncentra^d acid, and smaller amount of weak 
acid obtained. By the employment of an iron- 
silicon alloy tho wear and fear of the plant is re- 
duced to a minimum. — W. J. W. 


Ammemia-v'afer ; The system . S. Postma. 

Rce. Trav. Cliim., 1020, 39, 515 536. 

The autlior has con.stnicted the melting-point,, 
boiling-point, and vapour pressure eiirves of mix- 
turi's ol ;uuiuonia and water Jind the sublimation 
curve of ammonia, ;nul lias deduced a formula for 
the variation of the vapour pressure of ammonia 
W'ith temperature. — W. G. 


I Ferrous compounds ; Catalytic action of copper salts 

' on the oxidation of by air. li, Maquenne 

■ and E. Demoussy. Comptes rend., 1920, 17K 
j 65—69. 


Cotter salts (‘xert a marked catalytic action on the 
oxiilation of ferrous salts by air even at extreme 
dilutions. It is most noticeable W'ith ferrous salts 
of we.'ik acids. -W. G. 


Jin; I recipitai ion of by iron. N. Bouman. 

Rce, Trav. Chim., 1920, 39, 537— 641. 

An explanation of the fact that iron will not pre- 
cipitate tin from a solution of stannous chloride is 
given, based on potential nioaKuromonts. At the 
same time, it is shown that when reduced iron is 
boilitl with a dilute acid solution of stannous 
chloride some tin is precipitated. — W. G. 

. 1/11 hydrogen fluoride ; Titration of 

W. S. Chase. J. Ind. Eng. Chem., 1920, 12, 667— 
568. 

To avoid the interfering action ?)f hydrofluoric 
acid oil ordinary indicators in determining the 
acidity of ammonium hydrogen fluoride, the solu- 
tion of the sample is treated with an excess of cal- 
cium chloride; an equivalent quantity of hydro- 
chloric acid is liberated, and this is titrated with- 
out removal of the precipitated calcium fluoride. 
Methyl orange is used as tho indicator.— W. P, s! 

Thiocyanates in ammoniacal liqvor etc. Shaw 
See Ha. 

Pickling solutions. Boyle. Sec X. 

Acetic acid in acetates. Pickett. See XXIII. 

Patents. * 

Sulphuric acid; Process and apparatus for removal 
o/ arjcnic from . G. E. Clark. E.P. 144,869, 

An apparatus for treating sulphuric acid with a 
de-arseuicating gas, such as hydrogen sulphide, 
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without the use of a steam injector, comprises a 
tower with suitable baffles, through which the acid 
gravitates in the form of spray into a sealed con- 
tainer, also provided with baffles which cause the 
acid to flow in a zig-zag path. The reacting gas is 
blown by a fan into a holder, from which it is 
conveyed under pressure through a series of pipes, 
terminating in nozzles, and entering the container 
between its baffles. After passing through the acid 
in this vessel and effecting its do-arsenication, the 
gas is pas.sed upwards through the tower and thus 
brings about a preliminary treatment of the des- 
cending acid. — W. .1. W. 

SxilphurouH (jases; Proiluction of concentrated . 

Farbcnfabr. vorm. F. Barer und Co. G.P, 
304,202, 24.11.16. 

Ga 8K8 c’OJitaining a low percentage of sulphur are 
passed over porous charcoal moving in the opposit(‘ 
direction, and the sulphurous acid al)sorbed by the 
charcoal is then n'covered by careful heating. By 
keeping the charcoal in motion during the heat 
treatment the formation of carbon oxysulphide is 
prevented, and the sulphur dioxide content of the 
gases may he raised from 0'3% to 70%. — W. J. W. 

Sulphur dioxide; Method of producing — . F. 
Laiflt and F. F. Frick. U.S.P. 1,344,905, 29.0.20. 
Appl., 9.0.19. 

A MiXTUiiK of siili)liur dioxide and oxygen is made 
to react with a substanoo containing sulphur. 

— W. J. \V. 

Oxides of sulphur; Manufacture of from sul- 
phates, specuillu calcium sulphate. Badi.sche 

Anilin- und Soda-Fabrik. G.P. 300,313, 0.11.15. 
'Thk sulphates, which may bo mixed with combus- 
tible substances, are intrcxluced in a fincly-<lividc<l 
condition into oxidising tiames, tlie air admitted 
being previously heated. — W. J. W, 

Gases containing sulphur; Producing suitable 

for the manufuctu rc of sulphur and a magnesia 
fiadge from magnesium chloride liquor. Har- 
burger Chem, Werkc Schon und Co., and W . 
Daitz. G.P. 300,4-11, 15.2.17. 

I.v the process for decomposing magnesium < hlorido 
lifpior by means of calcium sulphide, a mixture of 
calcium sulphide and calcium oxide, prepared by 
roasting calcium .sulphate^ together with lime or 
dolomtic' under the action of reducing fire-gasc's and 
steam, is employed insu^ad of calcium sulphide 
alone. A small cjuantitv of iron oxide may ho added 
to the charge in the roasting process to regulate 
the action of the gn.ses, provided that a product 
free from iron is not recpiircd. — L. A. C. 

■ Sulphur; Process for obtaining from calcium [ 

sulphate. Badische ,\nilin- und S<Kla-Fahrik. 
G.P. (k) 301,082, 4.11.10; tu) 302,171, 18.11.10; 
(c)306, 312, 24.12.10. 

(a) Thk ga.ses containing sulphur dioxide dcriveil , 
from the decomposition of cahium sui[)hate are 
mixed with carbon monoxide, or gas**s containing 
carbon monoxide, in presence of r*d-hot coal or 
coke, (b) Instead of, or in achlition to, carlxni ; 
monoxide, oxygen or air may 1)0 intriducxd in 
such excess that the gase.s, after leaving the com- 
bustion zone and on entering the reduction cham- 
ber, contain an appreciable proportion of oxygen, 
(c) When gypsum is employed for the prodiiction 
of the gases, it may be first dehydrate<l, the air 
introduced into the process being also completely 
dried. The field of sulfur i.s practically doubled 
by this means. — W. J. W. 

Nitrogen proilutfs [cyanides]; Apparatus for the 
produciton of — C. T. ThorBscII and H. L. 

R. Lund^n. E.P. 145,299, 14.8.19. ^ 

I:f Um manufacioro of cyanide by intaraction of 


nitrogen with coal and oxygen-containing com- 
pounds of alkali or alkalin^arth metals, at a high 
teniporaturo, and under high pressure, the energy 
of the gas mixture at the end of the reaction may bo 
I utilised both for introducing the nitrogen into the 
reaction chamber and for other purposes. Tin* 
gasc.s leaving the reaction chamber at high tem- 
perature, and consisting largely of coinbustiblo gas 
(carl)on monoxide) are led through a brunch pip^v 
on the nitrogen inlet pipe to an expansion engino, 
which operate.s a pump for driving the nitrogon 
under pres.snre to the reaction chamber. Tho 
gases leaving the expansion engino are then con- 
voyed to a combustion engino or gas burner for 
further utilisation. The cxpan.sion engine aiKl 
pump may he connected to two or more reaction 
ehaiiibers adapted to work alk'rnately so that gji., 
from one is used for (ompre.ssing nitrogen for sufi- 
plying another. — ^W. J, W. 

Bg-products, particularly nitrogen compounds, from 

blast furnaces; Method of obtaining . \\ 

Ostwald, Assr. to The Chemical Foundation, Iik 
U.S.P. 1,314,770, 29.6.20. Appl., 10.10.16. ' 

new(d 25.11.19. 

In the treatment of ores in blast furnaces a hy. 
drated chloride is added to the charge. The wat. r 
of hydration, liberated as steam, acting in the 
amnjonia-forming temporaturo zone, converts ihv 
nitrogen of the fuel into ammonium chloride, whi, h 
i.s then separated from the blast-furnace gases. 

-W. J. IV 

Aluminium nitride and tlte like; Prndurtioj, of 
— . M. vSliocld, Assr, to Armour Fertili/,< r 

Works, U.S.P. 1,311.153, 22.0.20. Appl., 10.7,1!). 
BiUQrKTTKs of aluminous and carbonaevons mati'rial 
are mixed with practically infusible resistor (!»>. 
monts of suh^taiilial size which do not enter iiiin 
the chemie al reae tion, and which are of r 

electrieal e onductivity than, and pre'vent fusion ot, 
the* hri(|Ue‘tte*s. .Mumininm nitride* is produced hv 
lieating the mixture* by moans of an electric (iir- 
re'iit in an ntmospheMc eef gas ce)ntaining nitrog* ti 

—A. B P 

\l uminium nifritlr; purnacr for manufacture ui 
. (;. Henna!). (i.P. 319,010, 23.10.11, 

A I’UR.NACK for tre'atm(‘nt of bauxite* with exe<\*<s nf 
nitrogen containing methano (omprises chamlM t- 
heated hv gas fc.e/., natural gas), divided into a 
numhe'r of ‘•malh*r, vertical roae'tion chamlKus. iii 
wliich the* m.ite'rial is treated at a high te>mperatnr ' 
with react ie)fi g,1se*s of high e oneeiilration, tlu* pro- 
cess he'ing carrii‘el e)ut continuously hy increasing 
the reaetion velocity. — W. J. W. 

.[luminium sHirafes; Treatment of natural - 
W. BoreheTs. G.P. 300,0.84, 14.4.10. Addn. to 
300,092 1920 , 61 a). 

CxnnoNATF.s cr hydroxide- of the alkaline-eartli- 
may Ik* suhstituteHl for the' sulphates referred to in 
the original pnt<*nt. During the roa.sting the .silh io 
acid will eomhine* with the nlkaline-earth eexieh , 
h*aving the aluminium oxide* in the finishe*d proeln* 
in a finelv-<li vieied e eieidit ion . Jinel readily suseepti- 
hlo to suitable solvents. -W. J. W. 

Spent iron o.ride; t'urnnrr or kiln for burning — 
W. Crowther. K.P. 1 15,360, 9.1.20. 

A Ni'MBFR of superposed burning compartments are 
arranged one above the other in a setting, ench 
being provided with an arche*d roof leaving a .spjice* 
be*tween the roof and the floor next above. Th<‘ 
burnt gas pasaes through the roof into the s'pnee 
above and thence through aide openinga into n 
rominon vertical flue. The material on each floor is 
thus preheated by the gna from the chamlwr below. 
The tramt oxide is pushed out of the burning cham- 
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bers into a receiver at the back, and the light dust 
is deposited in the outlet flues.-— W. F. F. 

Sodium sulphite; Manufacture of — E. O. 
Barstow, Assr. to The Dow Choniical Co. U.S.P. 

I, 343,897, 22.6.20. Appl., 25.6.18. 

Nitbe-cakb is caused to interact with calcium sul- 
phite, the acid sodium sulphite produced being then 
treated with milk of lime. — W. J. W. 

Votassiuin ; Treatment of minerals containing . 

A Messerachmitt, Assr. to The Chemical Founda- 
tion, Inc. U.S.P. 1,344,705, 29.6.20. Appl., 

II. 12.14. 

SiMCATKs containing potassitini ar(! finely ground, 
mixed with sodium nitrate, and heaWd to a high 
tAmiperature, under pressure, in presence of water. 

— W. J. W. 

rotdsh [from silirates]; Iterovery of . A. C. 

Spencer. U.S.P. 1,344,830, 29.6.20. Appl., 
17.11.15. 

AMoneiioiTS silicates cotitaining potassium arc 
hcattHl under pressure with a neutral salt of a 
strong base, in presence of a solvent, strong bases 
or acids b<ung absent. The salt equivalent should 
be about 15 times that of the potassium pre.sent. 

— W. J. W. 

Sodium silicoftuoride; Preparation of — — • and 
hydraulic cemerit. W. Esch. G.P. 319,559, 
27.3.19. 

Sirjcic acid, fluorspar, and magne.sium sulphate 
arc roasted together in a rotary furnace, and the 
silicon tetrafluoride evolved is passed into a. solu- 
tion of sorlium (4ilori<le. Tin' re.sidual pr<xluct in 
the furnace, on account of its content of magnesium 
oxide and calcium sulphate, may l>o. employed .as a 
hydraulic cement. — W. J. W. 

S(dts of hravi/ inctolH; Manufact urc of — - . H. 
Kiibl. G.r.‘ 308,396, 23.6.17. 

SALfs of heavy metals are prepared by heating a 
mixture of an oxide, hydroxide, or carbonate of a 
lu'avy metal and an ammonium salt of a strong 
acid; rjj., by Inuiting \i nrx are of iron oxide and 
ammonium stilphate in a. stream of air, ammonia is 
lil>ciated and iron sulphate is formed at a little 
above 100" C.- U. A. C. 

Magnesium, arsenate; Method of making • — . 
E. (). Barstow, Assr, to The Dow Chemical Co. 
T\S.P. 1,311,018, 22.6.20. Appl., 16.9.18. 

An aijueous susimnsion of magnesium hydroxide is 
mixed with a solution of arsenic acid. — A. 1?. P. 

Lead arsenate ; Manufacture of . 0. F. Heden- 

burg and D. S. Pratt, Assrs. to The Toledo Red 
Spray Co. U.S.P. 1,344,035, 22.G.20. Appl., 1.7.19. 
FiNKLY-mviDEi) lead oxide is suspended in a liquid 
medium, free from electrolytes othtm than those 
resulting from partial hydrolysis of the oxide, and 
arsenic acid or oxide is added, whert'by lead vir.sen- 
ate is produced in a fine, crystalline form suitable 
for use as an inseeticido. — W. J. W. 

Potassium percldorate; Cyclic process for the manv- j 

faeMire of . Oberschlcsische A.-G. fiir Fabr. | 

von Lignose. G.P. 298,991, 25.12.15. ! 

A SOLUTION of sodium perchlorate obtained by elec- ; 
trolysis is treated 'vith potassium chlorate, and the 
solution of sodium chlorate formed, after addition 
of sodium chloride to replace the small loss of Na 
ions, is again elect roly. sod. — L. A. C. 

Potassium chlorate; Electrolysis of solutions of 

to prepare potassium perchlorate. OberschUsische 
Sprengstoff A.^. G.P. 300,021, 7.12.16. 

A SOLUTION of potassium chlorate is electrolysed at 


GLASS ; CEBAMICS. 


27® C., using nickel cathodes and a current density 
of about 0'15 amp. per sq. cm. of cathode surface. 

— L. A. C. 

Bromates; Manufacture of . C. W. Jones, 

Assr. to The Dow Cbemieal Co. U.S.i\ 1,343,918. 
22.6.20. Appl., 25.6.18. 

A SOLUHLE bromato is separated from admixture 
with other salts by converting it into barium 
bromate, which is relatively insoluble. — A. R. P. 

Jlydrogen; Manufacturing of - The British 

Oxygen Co., Ltd., S. W. Brav, and I. H. Bal- 
four. E.P. iy,751, 14.2.19. 

The spent gases issuing from a unit in which iron 
oxide has been reduced by producer gas to metallic 
iron to be used in the rnaunfactiire of hydrogen 
are treated by known methods, e.f/., condensation 
or absorption, to remove the greater part of the 
water vapour, earlmn dioxide, and sulphur com- 
pounds. The purifipil gas is then used to reduce a 
further charge of oxide. — A. R. P. 

[O.ridisingf catutysi , and process of making it. 
J. C. W. Frazer and C. C. vSealione. U.S.P. 
1.345,323, 29.6.20. Appl., 4.2.19. 

A iiYi>u.\TKi> metal oxide is precipitated in an ex- 
tremely finely divided condition, washed free from 
soluble matter, and (oinprossed into a cake which 
is dried at a low temperature in a current of gas 
containing free oxygen. — W. J. W. 

Flue dust. U.S.P. 1,345,034. .See X. 

Lime-potash ferldise.r. U.S.P. 1,345,077. See XVI. 


VIIl.-filASS; CERAMICS. 

‘‘ Soda eomimsition ’’ [as s\ihstitute. for $odiu7n car- 
bonate in glass manufacture], L. Springer. 
Sprtxhsaal, 1920, 53, 310 - 313. 

The term “soda composition “ or “glass composi- 
tion “ is applied to a number of materials us^ as 
substitutes for sodium carbonate in glass manufac- 
ture. One of these compositions was found to be 
completely soluble in water and to consist of sodium 
carbonate 81'0, barium peroxide 2'0, iron oxide 
0 013, and water 16'4 ; . Other compositions con- 
sisted of powdered bluish-green soda-lime glass 
(ciillet) with 20":^ of soda; soda 18, chalk 17, rock 
, salt 60, and fluorspar 5% ; and impure rock salt, 
j The presence of ealciuAi sulphate in such composi- 
j tions is objectionable, as it forms scum on or 
j “ seeds “ in the glass. Barium carbonate (with or 
without barium peroxide) is a popular substitute 
for soda and |H)tash. If all the lime in a batch 
mixture is replaced by twice its weight of barium 
, carbonate, the glass melts more rcaaily and fines 
rapidly. If part of the alkali is omitted, the 
glass still melts readily, but is liable to be stony. 
If part of the alkali is replaced by baryta a readily 
fusible and rapidly fining glass is produced. "VNlien 
the lime is only partially replac^ by baryta the 
glass melts well, and the fining is much improved. 
A saving in potash can only lie effecied by forming a 
true barium glaze without lime, or when part of 
the lime and a small part of the alkali are replaced 
by barium carbonate. Wlien fluorspar is used as 
.a substitute for alkali, the glass appears to melt 
readily; this is not duo to tin* direct fluxing action 
of the spar, but to the volatilisation of some of the 
sand whereby the silica-content of the^ mixture is 
reduced ; at the same time the quality of the glass 
is impaired. Attempts have been made recently to 
use a specially purified sodium sulphate free from 
iron as a substitute for sc^a in crystal glass, but 
it is doubtful whether so highly purified a sulphate 
is as cheap as soda, and whether a wholly white 
crystal glass can be prepared from it. Sodium. 
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silicofluoride and other fluorine compounds are also 
used as substitutes for soda and as opaciflers, 
especially in association with kaolin and felspar. 
Sodium silicofluoride has the same disadvantages 
as fluorspar and, in addition, it tends to make the 
glass turbid, especially if alumina is present. 
Sodium fluoride is also used as a substitute for 
boron and arsenic compounds, and as a fining 
accelerator. — A. B. S. 

Glass hatches containing Utne; The choice of . 

W. E. S, Turner. J. Amcr. Ceram. 8oc., 1920, 

3, 379—383. 

In the manufacture of glass bottles, hatch mixtures 
containing about 300 parts of limestone to each 
1000 parts of sand are used for hand-worked glass, 
but not in works employing automatic machines. 
In the latter the use of a glass with so high a lime 
content would l>o attended with dilfieiilty, and a , 
** lime-flint ” glass with a low proportion of lime ' 
and a higher proportion of alkali (soda ash and 
Chile saltpetre) is preferable, as it is more fusible, 
remains plastic for a longer time and at a lower 
temperature, has a lower thermal eoiuluctivity, 
and a higher coefficient of expansion, and rcMiuires 
a lower annealing temperature. The durability 
and resistance of the liino-fliut glasse.s towards air 
and liquids is reduced as the proportion of alkali is 
increa.sed and, for this roa.son, glasses containing 
less than 7% of lime or less than IflC parts of lime- 
stone or more than 412 i)aris of soda nsli per 1000 
parts of sand should be avoided. — A. B. S. 

Optical gloss; Tivcnty-three types of . R. J. 

Montgomery. J. Amcr. Ceram. Soc., 1920, 3, 
404—410. 

On plotting the dispersion and refractive imlex of 
various optical glasses as abscis-sai and ordinates, 
respectively, it was found that there are 23 ordinary 
types of optical glass, compo.sed of; — (a) Funda- 
mental oxides (Si()j, KjU. Na^U, CaO, BbO. ZnO, 
B,0,) alfecting the optical proper tie.s, and (b) con- 
trol chemicals affecting tho fusibility of the gla.sses, 
i.e,, tho “proportioning’' of carbonates, nitrates, 
chlorides, and sulphates or the uso of arsenic ancl 
antimony. Soinetiines a fundamental oxide may be 
used as a control ciieniical. A diagram .shows that 
very large changes in composition are needed to 
change the optical properties appreciably, yet if 
the refractive index and disjKirsiou aro to be kept 
constant only very small variations in composition 
can be permitted, a variation of 01% in tho funda- 
mental oxides affecting tho third decimal place of 
the refractive index and the first decimal place of 
the dispersion. Tho diagram also shows that there 
is a natural field in which each oxide has its normal 
use, though it may bo employed in other fields for 
secondary purpose’s. Thus, tho long, narrow lead 
eone extends** from tho “ Ulcscope flint” to tho 
densest silica flint, the lead from 10 — 80% of the 
batch, and tho refractive index from l oO to 196, 
and tne dispersion from o7 0 to 19' 7. To the right 
of the lead zone barium and zinc are introduci*d, 
ranging from dense baryta flint (with 10% barium 
and 5% zinc) through baryta flint to baryta light 
flint with 15% barium and 10% zinc. The zinc i.s ' 
highest (15%) in a baryta light flint and dense j 
barium crown; it <hfcrease.s as the dispersion in- i 
creases to about 2/ in the soft silicate crown and ■ 
ordinary crown. Tho soda-lime field includes the I 
ordinary crown, whilst tho telescope crown i.s a soda- 
linw gla^ with boric and barium oxides. Tlio 
“light silicate crown “ field overlaps some of the 
others; it contains 6 — 10% of l>oric oxide. The boro- 
silicate crown of high refractive index contains 
about 10?/, of horio oxide, and is rather high in 
alkali, whilst tho ordinary borosilicato crown con- 
tains 10 — 15% of boric oxiae and may contain 2 — 4% 
of barium oxide or alumina. When a new glass is 
required of any given refractive index and disper- 


sion its composition may be roughly determined by 
extrapolation on the diagram. — A. B. 8. 

Glass; Meosurements on the thermal dilatation of 

at high temperatures. C. G. Peters and 

C. H. Cragoc. ,J. Opt. Soc. Amer., 1920, 4, 106^ 
I 144. 

I Tuk dilatation of 32 different kinds of glass was 
! ineaaiired by means of tho Fizcau-Pulfrich inter- 
I lerometer at teniiK?ratures between 20^ and 650° C. 

I Tho curves drawn from tho figure.s so obtnine<l 
; show that the glass passes througii a critical expan- 
: sion region in which the rate of expansion increasc.s 
! 2 — 7 times; this region, which does not exceed 4U^ 
C. for any glass examined, was found as low as 
100° C. with a barium crown and as high as 575° C\ 
with a lead glass. About 75° O. above the critical 
region the glass softens and contracts. Tho results 
of such dilatation measurements givo information 
as to tho temperature for most careful and thorougli 
annealing, the upper limit for rapid annealing, aiui 
tho region where earcful cooling is essential. 

Kaolins; Etutriafion tests on American . H. Cl. 

Schurceht. J. Amer. C(‘rnm. Soc., 1920, 3, 35.V 
378. 

A NiTMiiKR of Amei’iciUi kaolins were elutriated in 
u modifKMl Schulze’s apparatus, consisting of a 
scries of four can.s, tho upper parts of which wee 
cylindrical and tho lower parts conical. Tin 
diameter of the eans and tho Hpe<Hl of liquid pus .. 
iiig through them wore adjusted to secure lh.> 
velocities specified by SegiT for sc'pa rating silt aiii! 
elay substaru'O, and for dividing the latter infii 
three fractions. In tarrying out the process tf);- 
elay is crushed to puss cemiiletely tlirough a No. 1 
sieve, after whieli OOO g. is thoroughly blunged wiih 
water in a 2-quart (burn, sifU*d, and the slip wlii. ii 
has passed through a 2(K)-me.sh sieve is dellocculai* i 
l)y the addition of a little caustii- S(k1u aiul admiit-.l 
to tlio eiutriutor drop liy drop. 'I'hc rate of )h) \ 
must not exewd two-iiiirds of tho maxiniiii;i 
velocity until all the slip lias la'en added. - lo 
avoitl lloceulation as the eaustie soda is washed mil 
of tho clay, a littlo dilute ammonia is mi-hd 
jvriodically to the water pa.ssing through ih, 
<'lutriator. Tho olutriatiofl reijuires three 
The residue in 4‘ach can is then eolh'eted, driisl, and 
weighed, an<l the siz-.- of grains measured uudn- a 
niieroscope as a chock. Distilled wator should 1- 
used tliroughout, as tho .soluhlo salts in tap-wai- r 
cause partial coagulation. Tho observed dianu f^ i,s 
of the particles agree well with those calculated In 
Schom^’s formula. When tosksl in this inaniUT, 
kaolins from Georgia, South Carolina, and R iia 
sylvania resemhlod lOnglisli cliina day in contaiiii.i.: 
a largo percentage of particles bolow 0 010 mm, 
diameter (St'ger’.s “clay substance”), hut thu''..t 
from North Carolina contain only a low percentiigc 
of those minute partich's. As English ball diivq 
contain OB oo'/ of very fine* grains earritsl away I v 
a current with velocity of 0 0197 mm. per s< m 
whereas ' china day contains only 40%, it is "'ig- 
g«*Ht<id that the greater plasticity of ball clays 
duo to the largo proportion of these minute grains. 

—A. B. 8 

Terra-cotta bodies; Effect of variation of the s/:f 

of grog in . R. L. Clare and D. F. Alb* i v. 

J. Arner. Ceram. 8oe., 1920, 3, 384—3,87. 
Variations in tho characU'r, quality, and size nf 
particle.s of the grog used in tho manufacture nf 
tiirra-cotta bodies cause corresponding variatimis 
in the ))odio.s. Coars*? grog (33 on 14-mosh, 12 d 
of 2t.)-meRh, 33% on 40-mesh, and 21% tlirnni h 
60-me«h) reduces the drying shrinkage and in- 
creases the difficultic‘s in pressing and finishing f ml 
in preventing warping. It makes the burned 
weak and th^ glaxe covering poor. Fine grog (1 
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oi>20-me8h, 28’9% on 40-me8h. 20*3% on 60-mesh, 
lo’l% on lOO-mesh, and 34*2% through 100-mesh) 
facilitates production, but the goods tend to crack 
when drying and to warp when burned. Grog of 
medium size (e.g., ll’6% on 14-mesh, 8*2% on 20- 
mesh, 34*3% on 40-mesh, 13*4% on 60-mesh, .'5*7% 
on Sd-mesh, 4*4% on lOO-rnesh, and 22*5% through 
lOO-mesh) gives the best results. It is, therefore, 
necessary to select the raw material and to burn 
and grind it under carefully controlled conditions. 

—A. B. S. 

Patents. 

Kuhii-ijhiss; MaiLufacturinu . ^1. Meth, Assr. 

to The Lancaster JiCns Co. U.S.P. 1,314,141, 
22.6.20. Appl., 22.11.18. 

Suitable quantitie.s of antimony sulphate and enido 
tartar are mixed with the ordinary transparent 
glas.s ingredients. — H. S. H, 

Furnaces for melting glass and other purposes. 
.1. S., S. H., and A. K. Shaw. K.P. 144,711, 
21.12.18. 

Gold air is heated by passing througli longitudinal 
Hues lying In'tween tlie bottom of the tank or bath 
and longitudinal Hues conveying the waste gases, 
in the o])pasite direction to the air, to the chimney. 
After further heating by pas.sing through longi- 
tudinal flues above the combustion chaml)er, the 
air mixes with the gas and enters the combustion 
chamber. — H. S. H. 

liefractorp ijrod}ivt and 'method of making tJtc 
same. C. W. Thomas. l .S.P. 1,344,461, 22.6.20. 
Ai)pl., 7.8.18. 

Cniu'Knt raw (juartzite is mixed with Portland 
cement, a hardener, and water. After moulding 
and allowing to set, the mixture is heated .suffi- 
ciently to calcine tne cement and sinter the refrac- 
tory material. — H. S. H. 

Uardened material U.S.P. J ,3i3,976-'7. Sec X. 

IX.-BUILDING MATEPIALS. 

li}asi-f}t rnacc -dag; Fj'})fri}rent.>f irith . H. 

Burchartz. Stahl u. Eo-cn, 1920, 40, 814 — 819. 
T}{E final la'sults of a seri<’s of tests (extending over 
•") years) made on blast-furnace .slags to ascertain 
heir suitahility for use in making concrete, are 
given and collated with the results obtained after 
1, 2. and 3 years. The slags showed no alteration 
afti'r storage in the open for 5 years, and concrete 
(ontainiiig the slags gave no indication of having ; 
altered during the period 3 to o years. The results ' 
in general confirm the coiulnsions which had been 
drawn from the shorter period tests, viz., that it is 
possible to obtain e<iual'y good concrete with blast- 
furnace slng.s as with gravel. — T, 8t. 

Fancrete; The use of hoiler-cUnker for . 

Nitzsche. Zcmicnt, J920, 9, 116-1 18, 1.T2— 1.'>6, ' 
158—160, 195-197. Cliem. Zentr., .1920, 91, IV., 
8:h 

Boir.r.n clinker to l>o suitable as aii aggregate for 
concrete should )iav(' a voIuuic-\\eight, when loosely 
filled, of 0*72, sp. gr. 2*15, A eoiierete made of 
porous aggregate has a grenU*r volume-weight and 
stre^ngth tlian one in which a denser ugg legate 
is used, as lU the former the grains can he com- 
pressed more clos<4y together. Sand-cement ebn- 
eretes are stronger than those devoid of sand. In 
slag concretes with slag and cement in the ratio 
of l;4*5 or 1:7 the volume-weight is betwe<‘ii I'l 
and 1*6 and the porosity between 24 and 33% ; the 
absorption is less than that of bricks. It is neces- 
sary to control the proportion of aulphates and 
ferrous oxide to avoid unburni material. 

—A. B. S. 


Anhydrite; Use of for mortar. F. Hartner. Z. 

angew. Chcni., 1920, 33, 175—176. 

The slowness with which anhydrite sets has so far 
militated against its use for mortar. If, however, 
it is ground to pass a sieve of .50{X) meshes per sq. 
cm., hardening lakes place in the course of a few 
hours. With a eoar.ser material the same result 
may be obtained by the addition of 1 — 3% of lime 
or Portland e<‘ineut, the product differing little 
from flooring plaster. A sample mixed with 20 — 25% 
of water to a stiff paste l>egan to set in 2 hrs. and 
liar<l(‘ned in 4—7 hrs, ; the tt iisile strength of 
anhydrite mixed with 15% of water was 20 — 25 kg. 
per sq, cm. after 24 hrs. The tensile strengths of 
mixtures of anhydrite and lime in the proportions 
of 1:1; 1:2; 1:3; with 7, 6, and .5% of water added, 
after 3, 7, and 28 days, were respectively 15, 20, 50; 
12, 14, 25; and 8, 10, 16 kg. per sq. cm. Resistance 
tests on the same samples gave 200, 300, 500; 180,. 
210, 320; aud 80, 110, 160 kg. per sq. cm. Com- 
pjirisoiis of the effect of the fimuiess of the material 
on its tensile strength were made on samples to 
whi<‘h 1 ' Portland cement was added after periods 
of 1, 2, 3, 7, and 28 davs. The rc'sults were 10, 13, 
14, 19, 30 ; 18, 20*5, 21*5, 25 5, 35 .5 ; 22, 24, 2,5, 34, 
.39*5 kg. per sij. cm. Fuel consumption in the ease of 
anhydrite-mortar amounts to about 6 — 10%, as 
against 20 — .30 witli lime, 15 30% with gypsum, 
and 40- 60 ' with Portland ( emeut. In addition no 
loss results in luaiiufac ture, wliereas the losses with 
lime, gypsum, aud Portland cement are approxi- 
mately 45 ' , 20’ , and 35 ^ . — W. .1 . W. 

Patents. 

(^•ment: Process for jiroihicing of liquid slags 

in elect me furnace. s. K. G. Wennerstrom. 

U.S.P. 1,.343,94S, 22.6.20. Appl., 29.3..20. 

LfME or limestone in broken pioees is d('livercd upon 
the surfae(' of a l)ath of liquid slag, and an electric 
current is passwl through the slag hath to molt the 
lime and cause it to combine witli the slag to form 
tin cement. — H. 8. II. 

IT'oer?,* Method of }>reserring — — , M. Riiping. 

U.8.P. 1,315,25.3, 29.6.20. Appl., 14.12.16. 

Wood is subjected in a (•los<'d retort to the action 
of iK'ated air umh'r pressure, followed by heated 
( reosotc oil, iiijecti d at a higher pressure. When 
the walls of the pores and cells have become coated 
with (Toosote, the exeess of oil is drawn off, the 
pressure relii'ved, and the air imprisoned in the 
wood allowcsl to escape, — A. B. 8. 

La<i<fing material : ^[anufacture of . Lipsia ” 

Uheiu. Fahr. (UP. 318,885, 25.11.17. 

Basic nmgnosiuiu (arhonate. obtained in a floccu- 
leiil condition by heating ammonium magnesium 
earlionate with water, is inixcHl wth a fibrous 
matm ial. either during or after the boiling process. 
The filtered and dricil product is very light and 
lias a very low li(uit-eonductivity. — W. J. W. 

Pemenf. (UP. 319,559. See VII. 


X.-METALS; METALLUfiGY, INCEUDING 
ELECTRO-METALLURGY. 

hull ore: Klectric smelting <>f — - 'u'ith coke. G. 

iStig. Chein. and Mot. Eng., 1920, 23, 29—31. 

In the eleetrothermie smelting of iron ore the best 
results, technically as well as eeonoitlically, are 
obtained with furnaces capable of utilising a large 
amount of power. A eonsideration of the present 
types of furnaces, both single and with several 
shafts, points to the Elect rometal type having the 
greatest possibility of development. The largest 
furnace of this type built is for 7200 kw., but it is 

F 
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possible to construct furnaces for 12,000 to 15,000 
kw. provided electrodes of high quality are avail- 
able. In working it is shown from actual opera- 
tions that the most important factors arc tlio rate 
of melting; the dimensions of the furnace hearth; 
the shape and height of the furnace; the voltage, 
current, current density, and arrangement of the 
leads; the composition of the charge; and the gas 
circulation. A slow melting rate causes bridging 
of the charge and tlie production of cold iron ; an 
improperly dimensioned furmne tends to bring 
about graphitisatioii of the cuke. A certain rela- 
tion is necessary l>ei\vcen the voltage, current, and 
current density to obtain uuiforiu heating, and an 
adequate gas circulation both to promote uniform 
heating and to increas(' redtictiou by the gasi's. 
The eltieiency of an Klectrometal furnace operating 
witli coke for four wwks was about 67% and tin* 
average production \h^v dav 2-1 metric tons. 

-J. W. D. 

Siocls; I'lffvi'f of fhr [ioir of adtlinu ,silic()ii durimi 

the. jo rixinifion of ope i\ - In'orth ' -. K. 

Piwowarsky. Stahl u. Kisen. 10, 77d~7Sl . 

A 8KIUES of experiments was carried out on open- 
hearth ste<d ( barges to ileterinine the elfeet of the 
time of adding silieou (as forrosilic'on) to the 
bath on the properties and gas content of the re- 
sulting steel, wiili the following general results. 
AVith too early addition of forrosiiieon the high 
temperature of the bath favours the formation of 
silicates, cous<^(|uontly the terrosilicon acts as :i 
deoxidiscr and a largf' jiroportion of the silicon 
passes into tie' >lag. 'I'he amount of silitim lo>t in 
this manner varies Irom to ll") using 4”) lerro- 
silicon. If, howovci the addition is made just joe- 
vious to linishing, only H'2 — 6'7 , of tin' silieun 
forms deoxidation prodin is and a st('cl of higher 
silicon content is obtanunl. Addition of terro- 
8ilicon as late as pO'^sihle also reduces the gas con- 
tent of the steel in its fluid and solid, as wi'll as in 
its rolled condition.- J. 'NV. 1). 

Iron; The (ht eem iroit ion of o.i'ipieit in — . II. 

P. Oherhoffer and O. von Keil. Stalil n. Kison, 

192(h 40, 812— SI 1. 

The appaiatus and nietfiod originally de^crihctl 
(see this .1.. lf>19. 2o6 a) have been ^implificil. Hy 
the modified method each determination requires 
52 minutes for (onifiletion. hut in continuous work 
results are olitained at iiitC'rvals of ',V2 minute-. 

-T. Si. 

Sulpfnir ill jiiii-iroi,, ori .sho/s oml /i/cfs; 

])ef i '.’iniuo ( 0/11 <d tnj inii III onnicii. 

A. \'ita, Stahl u. Ki.-' H, 11(20, 2N, O-Tf- US". 

The gases produced Ity (omhustion of pig iron (U‘ 
stcMd at ahrjii^ 1200^ C. in oxygen are pas.stsl itilo 
a .sohitioM of jjotassiuni i(Klido and i>ota^siuin 
iodate, thi* liberated iodiru> colouring the solution, 
which is then (;om()arfd with a standard scale of 
solutions coloured with potassium bii'hromate cor- 
responding to ot i) Ol , S. A determination 

requires .V- 10 min-. This process is also apj:)Ii<> 
ablc to ores, slags, and fuels, the temperature Ixdiig 
raised to 1551/ C. to en-ure complete cornbu.stion 
of th« sulphur (ompoiinds, but insU*ad of colori- 
metric comparison the liberated iodine is titrated 
with A%/10 or .V / I .-ixliuiu ihi(j-ulj>haf«-. In cases 
where the sulphur is sublimed ou heating, a 
piatinnm spiral is intrmluccd uhn ii en.sures the 
formation of sulphur trioxide. T. If. Jiu. 

Tfitfk-Kpf.rd* mteel; .1 na/.v.v.i of H. (). Ward. 

C'hem. and Met. Kng., 1020 , 23, 2H. 

A METHOD of analping high-spwd «Uh‘ 1 i.s descrilied ' 
in which the original feature is the solution of the ! 
timg.stcn and the determination of the manganese, ' 
chromiutn, and vanadium^ using a single sanmle | 
and without filtering during the operation. The | 


I steel ia dissolved in a aolution of sulphuric acid ajid 
i silver nitrate, and when solution is complete a 
: nitric-phqsphoric acid solution is added and the 
liquid boiled until tho tungsten disappears. he 
chroniiuni, vanadium, and manganese are next 
oxidised in order with ammonium persulphate and 
the manganese titrated with standard sodium 
arseiiite solution. The silver nitrate is then pre- 
cipitated with hydrochloric acid, excess of amrao- 
iiiiim pel sulphate boiled off, and the chromium 
titrated with standard ferrous ammonium sulphate, 
standard potassium permanganate, and standanl 
sodium arsenite solutions. Tho vanadium is deter- 
mined immoiliately by adding standard ferrous 
ammonium sulphate, destroying the excess with 
ammonium persulphate, running in standard 
potassium permanganate solution, and titrating 
back the excess with standard sodium arsenite solu- 
tion as b<*fore.— J. W. D. 

Steel; Determination, of zireuniuin \and titaninm] 

in — . (4. 1']. F. Lundt'll and 11. 1/ Knowles. 

.1. liid. Kiig. Chem., 11)20, 12, 562 *-567. 

Five g. of the steed is dissolved in hydrochlorii 
acid with the addition of a small (piantity of nitric 
acid, the silica is separaUs.!, tho aoid solution ovapu- 
rato<l to a syrup, 40 c.o. of hydrochloric acid (sp. 
gr. 11) added, and tlie greater part of tho iron 
and molydenum is extracted with ether. The at id 
solution is heateil to expel dissolved ether (inalLei 
remaining after treating llie silica with hydro- 
llnoiic acid and dissolved hy fusion with pyrosul- 
phaie is added at this stage), and an excess of 20,, 
-.odium hydroxide solution is added. Tho precipitati' 
formed is collected, dissolved in hydruchloric acid, 
and re-jirecipitatC'd with sodium hydroxide. Tie 
]>reci[)itatc is omo more (iissolvtH.! in hydrocblorii 
acid, the solution diluted to 250 c.c., partially 
neutrali.scd with ammonia, 2 g. of tartaric acid c, 
added, and the wlndc lieatcil with hydrogen sul- 
phide until all iron ha.^ las'u reduced. A sli'Jit 
excess of ammonia is ilmn added, and tho prcf ipi 
tale termed collected, and washed with diliiii 
ammonium sulphide-ammonium t'hloride solutiMH. 
'J'he filtrate is neutralised with sulphuric a( nl 
diluted, lieated to expel hydrogen sulphide, filU'ieii, 
and the filtrate, measuring 400 c.c. and containing 
10 of .siiljiluirie mid. is cooh'd to 0'^ (b, and 
tri'ated with 0 “ cupfi'rron " solution. Th<' p.e- 

cipitate is collected after 10 mins., washed ailh 
cold 10 hytlnKhloric acid, ignited, and W(‘ig!i('d 
This ignitisl re.siduc consists of /irconium and 
titanium oxidc.s; it i- lii-ed with potassium p\rn- 
-idpltat<‘, th<‘ melt dissoKa'd in 50 c c. ol 10 (h 
V(d.) sulphuric acid, aud the litaiiium di'termiiied 
( ()loi imctri( ally or voinmet rically . 4’Iu' weight ci 

titanium oxide founfl is deducted from that of the 
mixisl oxides to obtain the (piantity of zirconiutn 
oxide. 4'he comhined filtrates from the sodium 
liyflroxide jjrecipiiates obtained a.s ..ibovt' may he 
u-a'd for the <lf'l(>rinination of the alnminiuni 
present, ami directions are given for this (h ter 
ruination when the steel a!-o contains chromium, 
uranium, and vanadium. W . I*. S. 

(tripicn in ci/uriu/e :<olntions [ Def > rini not ion <’ 
|. K. .\I. Hamilton. Fng. and Min. ■» 

1020, no, 116. 

AVhitk’h rnetliod tor tlie estimation of oxygen in 
cyanide solutions (./, 1618, 547 a) defKUuls on the 
(U'grcs' oi cidoiation imparted to a (y.inidc .'-ohi' 
tioii by the addition of either methyl orange, a( ih, 
and potassium chromate, or a solution ol P.M" 
gallol and caustie soda oxidiwxl to saturation a ml 
tlien diluted to thi* shade required. By the tir^ 
of these methoda it ia difficult to obtain u inateh, 
while in th« second tho colour prixlucetl fadi« m 
<laylight, thus preventing its use ns a standard ler 
more than a brief period. A jicrfect colour inahh 
is obtained by the use of a solution of caramel ; thf 
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tint appears to bo i)€rnianent a.s far as could be 
observed in a period of three to four weeks, a slight 
fungoid growth produced after ten or tv elv© days 
being prevented by the addition of formaldehyde, i 
Determinations by this modified method can be I 
made to 1 mg. of oxygen per litre.— J. W. D. ! 

pickling solutions; Indicafors used Jor determining \ 

tree acid in . C. L. Boyle. J. Ind. Eng. | 

Chem., 1920, 12, G71— 572. | 

The proseiioe of a large quantity of ferrous sulphate i 
in pickling solution interferes with the observa- | 
tion of the end-point of the titration of the acidity j 
when ordinary indicators are used, but sodium or I 
potassium thiocyanate solution may be u.scd for I 
the purpose. Ten c.c. of the pickling solution is ; 
treated with a few drops of the thiocyanate solution ; 
and titrated with standardised alkali solution until 
the red colour of the f(!rric thiocyanate disappears. 
The pickling solution should not be diluted befor<‘ | 
titration.— W. P. S. | 

Zinc and cupper; The consfituenfs funned b)/ rr- I 
ciprucaL penetratum of — — at a temperature at 
u'hicli these two metals and ail the.ir alloys are in 
the sulul state. If. AVeiss. Cornptes rcn<l., 1920, 
171, J08— 111. 

(’ont.u:t was obtained eitlicr by rapid cooling, after 
ininu'rsiou of co])p(!r in ziiu; imdted under y.ijn- 
chloride, or by driving a cylinder of zinc, into a hole 
made in a cylinder of i;oj)per. When these metals 
were heated und('r such (dose contact at 401)'^ C. 
for 2 days the constituents dotectetl were pure zinc 
or its solid solution i| ; H"' constituent f., thickness 
0'2 mm. ; the y const itiu'ut, thickness about 1 mm. ; 
a V('ry thin zone of tlu' b' (-onstituent, and coppf'r cu* 
its solid solution a. If the time of heating wa.s in- 
creascHl to ID days Liu; thickness of the zones « and y 
increa.sed without appia'ciable alteration of th<‘ 
zone /i - AV. G. 

Blast j fUfiee sli"js. liurehartz. See JY. 

Patknt.s. 

t/f/n ; M a no fuel a re of ijreti - — . (j!. J. Sto(k. E.P. 
14.3,5%, 19.2.19. 

WdiTTE iron is first produced and di^sulphuri.scd in 
a smelting furnace at 1200'^- 1300° C., then trans- 
1 UTcd to an electrical or other refining furnace and 
, 1 . ated in the pres('nce of a desulphurising slag and 
sufficient carbon and silicon to 1.500° C. — .1. AV. D. 

Steel; J^rocess of man^ifactaring — — . H. Tl . 

Irons, Assr. to ( cntral Iron and Steel O’. I'.S.P. 
l,;345,lf»2, 29 G.20. Appl., I l.S.19. 

Iv the “sciaj) and (.ai-bon’’ process of manulac- 
turing steel a material containing manganes<’ is 
supplied to a charge of scrap steel and carbonai cons 
material, in a basic open-hearth furnace, in sm-h 
(juantity as to provide' residual manganese through- 
out the refining operation. — .1. A^^ 1). 

Iron; llardening by means of a mixture run- 

tainina titanium, K. Eichler. G.P. 319,971, 
10.0.17. 

Irox hardened by a mixture containing titanic acid 
or other titanium (ompound, potassium carbonate, 
carbon, and h'ather charcoal or other compound ri -h 
in nitrogen Iocs not lose its hardness when made 
red hot.— L. A . C. 

Steel, iron, and similar article.^ ; Treatment of . 

H. C Barnes, Assr. to The Cleveland Medal Pro- 
ducts Co. 1 .S.P. 1,314,372, 22.0.20. Appl., 6.9.1G. 
The artielos are treated with a solution of a phos- 
phorus compound capable of depositing with or 
forming a yirotectivo coating in the nresenoo of an 
agent evolving nascent hydrogen in too solution. 

— J. AV. D. 


Itust-pr eventing process for needles, knitting pins, 
hat pins, and other articles. The lledditch 
Electro-Plating Co., Ltd., and J. Guise. E.P. 
lir),ll«, 19.9.19. 

The articles are first immersed in a solution of 
(jaustie potash in water to which bismuth and plum- 
bago have been added, then electro-plated with a 
suitable metal (e.g, ni(dccl), ;uid fin.dly immer.sod 
and agitated in a solution of waLer, soap, soda, and 
limo before drying. — J. AV. 1). 

Electric welding of iron, steel, or alloys thereof; 

Means [flux\ to he employed in . A. Hyde. 

E.P. 144,812, 1.5.19. 

The Ilux (e.g, a.sbc'stos and sodium silicate) de- 
serilu'd ill E.P. 124,403 01., 1919, 040 a) applied to 
wires etc. for welding is not vitrified but heated 
only to 700°— -800° C., so that only the sodium sili- 
ealo fiecomes fused, in which condition the flux 
adheres well to the metal, but when completely fused 
under tlu' eb'ctric arc is easily detached when re- 
quired, — B. Al. V, 

Metallic oxides; Beducing . A. E. Bourcoud. 

r.S.P. 1,341,977, 29.0.20. Ai)pl., 17.0.18. 

The oxides are brought into cont.iet at high pres- 
sure with a reducing gas formed by mixing a nou- 
combustible gas with atomised futd at a high tem- 
perature.- -.1. AV. D. 

Metallurgical process. Process for freaHng liquids 
with gases. W. E. Grcciiawall. P.S.P. (a) 

I, 341,030 and (b) 1,311,031, 22.0.20. Appl., 

II, 8.17 and 5.1.17. 

(.\) A u.vs is confined over a liciuid, which is mixed 
with the gas (e.g. by spraying) and at the same time 
cleetrolyst'd, .so that additional gas is supplied to 
make U[> for that absorbed by combination with the 
constituents of the liquid. In (b) the gas is sulphur 
dioxide and the liquid dilute sulphuric acid. 

— B. M. A\ 

Furnaee; Electrically heated \for metals, ores, 

(df.J. Alorgan Crucible Co., Ltd., and C. AW 
Speir.s. E.P. 114,802, 17.3.19. 

-Vx electrical furnaee for melting or heating metals 
or ores comprises a boaf-.shajied trough with spout, 
having end extmisioiis on which may bo clamped 
suitably-shaped terminals for the supply of single- 
phase current, those terminals being hollow to allow 
rooling water to eireuluti' through them. The 
irough container is suiTounded by a metal casing, 
extending above its top, to form a leceptaclo for 
gradually charging bulky scrap into the trough, 
the space hetwocn the trough and casing being 
filled with n'fractory insulating material. Flues are 
arranged for the removal of fumes during the 
operations of heating or pouring. 1 lie apparatus 
admits of tho us<" of heavier charges of metal than 
heretofore, and, by avoiding tho necessity for very 
tluck walls for the molting vessel, enables current 
of higher voltage and lower amperage to bo em- 
plov(d. {('f, J., 1913, 1019; 1919, 080 A.) 

— AV. J. AV. 

Iloastiiiii-funiace; (las-heai rd . Donncrsinarek- 

hiitto, Obcrsehlesischo Eis(?n- und Kohleriworke 
A.-G. G.P. 319,716, 20.7.18. Addn. to 310,283 
(J., 1919, 041.0. 

Mechanical rabbles arc arrangi'd iji tho zone of the 
furnace which is at the critical temperature of the 
combined wntc^r, so as to move the ore c^er the less 
steeply inclined plates (cf. J., 1920, 69 A, 457 a). 

-A.R. P. 

Metals: Process of extracting . C. J. A. 

Dalziel. U.S.P. 1,314,681, 29.6.20. Appl., 17.1.20. 
Finely divided metalliferous ores are agitated in 
a leaching solution at atmospheric temperature by 

F 2 
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a blast of air of sufficient intensity to form a readily 
flowing thin pulp, and the pulp, still agitated by^ | 
the air blast to prevent sedimentation, is passed 
through a series of electrolytic cells. — J, W. D. 

Flue~(lus{ : recovery of sohihlea from . R. 11, 

Stringfield, Assr. to International Precipitation 
Co. IJ.S.P. I,;i45,0ai, 29.6.20. Appl., 7.12.17. 
FuTE-nrsT containing calcium, potassium, and 
sulphate radicles is treated with water to pnahiie a 
solution containing calcium sulphate and potassium 
sulphate and an insoluble double sulphate of cal- ; 
cium and potassium. The concentrated solution is ; 
then separated from the insoluhlo salt, which i'* 
further treated with water to extract pota.ssiiim 
sulphate.— J. W. I). 

Hardeniny moferiol for uae as suhsiitittes for 
diamonds;, etc. A. J. Lichmann and C. A. Laise, 
Assrs. to Independent Lamp and Wire Co. TT.S.P. 
(A) 1.3i:i,97() and (a) 1.313.977, 22.6.20. Appl.. 
0.5.17 and 23.11.18. 

(a) Hard materials suitable for use as wire drawing 
die.s or as sub.stitutc.s for jewehs are produced by 
pre.ssing substantially pure refractory metal powder 
into suitable shape.s, and hardening the.se at a white 
heat between suitable' electrodes emb('d<led in a 
powderwl mixture of carbon and a rare-earth 
oxid<'. (lO A mixture of refractory metal ami 
powdered carbon is presst d into shapes, baked, and 
sintered at a white lieat. J. W. D. 

Hard lead; Sn}>stituie for — for acid-re.^ist imj 
v;are. W. Stockmever and H. Hanemann. C.P. 
.305,611. Ad(i»:. to 301.721 (J., 1920, 161 a). 

A LE.Ai)-.sonirM allov is cnuiloved containing O .") 
r-; Na.— J.. A. C. ' 

Aluminiiiin .solder. J. Segura. L.S.l*. 1.311. 7)06, 

22.6.20. Appl.. IS.5.20. 

A 80 Li)KR consistiitg of Zn 19. Sn 10. Ph 10, white 
metal 1 tluM'omposit ion of the wliite metal la'ing 
Zn 80 SI) 7,— 15, Cu 3 - 10 .- J. W. 1>. 

Case-hardciiinii . S. AVhvte. r..S.P. ).315.t»5M. 

29.6.20. Appl., 10.10.17.' 

See E P. 125.fj6tJ of 1916; J.. 1919. 121 a. 

Iron and steel; Mannfactore. of S. Whvte. 

U.S.P. 1,317), 051, 2<).6.2(). Appl., 21.7.17. He- 
iiewed, 1.5,20. 


XI.-ELECTR0-CHEMISm. 

Patents. 

Furnace for roast iny electrodes and pulverulent 
materials In crucibles or moulds. F. K. Mciser. 
G.P. 319,481, 10.2.18. 

A NUMUEU of openings arc provided in the lowei' 
parts of the furnace, through which the powder 
flows by gravity when the furnace is being emptied 
'J'lie openings may bo clostni when desired. 

-J. S. G. T. 

Uakiiu) ariifiend carbon [electrodes] ; Fioces.'i fa,- 
■ ^ F. K. Mei.ser. G.P. 320,247, 19.0.17. 

Thk ohH'trodes are surrounded by an adlu'sive, (d- 
herent ma.ss of incombustible material which has uo 
deleterious cifect upon the electrodes in subsotpu iiL 
use, and arc baked in \inliiicd crucibles or mould -, 
or may be subjected to direct heat of the furiiac 
w ithout the use of such crin ihh's etc. For tlie jm, 
duetion of anodes used in tlie manufa(;ture of 
minium, alumijia may be so employed, and imu 
oxide in the* ease of eh etrodes to be used in tl.c 
manufacture of carbide.— .T. S. G. T. 

Supports for the actirc mafoial emjdoyed itt hn,i 
accumulators ; Hard lead alloy for use ns 
Aecumulatoren-Fahr. A.-G. G.P. 32ii,(iii(i 
2S.6.17. 

L08a by burning during the melting proees-. i i,. 
<!ueed by the addition of 91 — 1 / of /due to ;il!(,w 
of lead with 3- U), of cadmium. — S. (I. T. 

Dcpolariser for {pdrauic rrlls. H. Harle. (, i* 
319.222. 25.5. Hi. 

Hv incorpuraiiug liiicly-dividid mercurous clitni 7. 
with a m.mgaiu^c dio.xidc-grajthitt' mixture, ti* 
«\teni (»f about 1 of the giaphiU*. the t.ill i! 
potential ill halleiw i-ells is r()ii''i(lcrabl v re!,u'i|i I 

— W. .1,\\. 

Folossi inn }>r rcldonif r . (I. I', 29S,f>9l and 

Sec VII. 

M rialt unjinil jaoce.ss. r..S.P. 1.311,030 - 1, ><> \. 
H 1 1 UK tiny nntal.'i. r.S.i^. 1.3(1,081. Sir X 
FJeefrir funuicr. IvP. lll.>‘02. <SVe X. 


See K.P. 12l.’^i6 of 1916; d ,, 1919. 371 a. 

Sinelfing-fnrnare and the like. J. Gaunt and J). 
Brookfield. r.S.P. 1.311.H78, 2f>.6.20. Appl., 
26.12.17. 

See E.P. lll^si of 1917; .1,. 191^, .Wa. 

Metals; Frocrs.i for inrreasiny the hanlness and 
tenacity of — - anil the tase o/ ffieir u-orkiny 
tritk cut tiny fools. A. G. Hloxam. From Soc. 
Anon, dcs Lsines Giulini. F.P. 145,1211, 21.3.19. 
See U.S.P. 1.326.775 of 1919; .1,, 1920, 161 a. The 
treatment ot aiMiiiinium or its allovs mav Ik* elF^x ti'd 
at 160-— 2tK/' C. 


Chissifyiny and runrrntrol my a ffparat us for 
minerals and the like. W . W. Hiehardson. I'M*. 
14*5,297, 11.8.19. 

Furnaces for the heat treatment of mejallic or other 
bodies. ,J. H. Atkinson, and Stein and Atkinson, 
Ltd. E.P. 145,284. 17.7.19. 

Flutes or sheets; Frodueiirjn of by electro- | 

deposition. S. 0. Cowper-Coles. FIP. 145,250, i 

12.6.19. 


Nitrogen comjKmnd#. U.S.P. 1,344,770. 


See VII. 


Xll.-FATS; OILS; WAXES. 

Oiiyin of prtrolriim. Griin and AVirth. IG. 

Patents. 

Melacholestn ol ; Fre parai ton of , ,1, l.ii 1 i / 

G.P. (a) 31H.<k) 0, 17.2.17, in) 318.9t)l, 2 3.i7. 

( \) Ciioi.KNTKUoE or suUstancos containing t i >1 

are treated with mild oxidising agents uiOil ili 
lormation of oxidation products ol choh'Uiol 
just detei'tahh' by the. aeclic-sulphuric ai id n .n ni n. 
Metachoh'storol, m.j). l4tF-^ I IP’ G.. < i v't ^ii m 
glitP^ring leatlets from alcohol, in whu h n i" ' 
siderahly more soluble than is rliolestiTol. Ii c'''" 
no colour roaetion with thc‘ acAdic-svilplmiii 
reagent, nor with fc'rrie, chloride. Tlie al'oliula 
solution gives alter addition of wator and < v.iihij..- 
tioti of the alcohol an opalescent colloidal "oliifi a) 
vvhicii t an retain in suspension large (piantii m - < i 
fats or higher alcohols. Fat.s or ods or 
mt'Itctl wilii 2/ of metaehnlesterol (an take up mt i 
500 d fd ''uter. (h) MetachoU'ftti'rol is pi' l'-u'' 
from animal substances containing cliolestirol 'V 
treating them with iiolveniH in the usual " '>’ 7.' 
that the choWateroi in first thrown out as a s<' ' > 
and then, on comtentrating the filtrate, it .scpai.i l 
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out, leaving mainly oxycholesterol in the solution. 
Or the material containing meta cholesterol, e.g.^ ox 
brain or blood fat, is treated with volatile solvents 
and water, or with water alone, the liv|uid is di- 
alysed or filtered, and the dissolved substance sub- 
jected to the above fractional separation by means 
of solvents in order to obtain a more conct'iitrated 
preparation of metacholesterol. — C. F. M. 

Oil sec(h. G. 1\ 320, Sob. Sf.e IIa. 


XIII.-PAINTS : PIGMENTS; VARNISHES; 
RESINS. 

Ink in meriting; Determination of the age of . 

0. A. Mitchell. Analyst, 1020, 45, 247- 25G. 

The evolution of U'riting inks, artificial ageing of 
inks, microscopical differences in old and recent 
inks, colour of old and new inks in writing, methods 
of recording the colour, influence of blotting on 
the colour, sequence of strokes as proof of prior 
writing, copying methods, chemical tests for age, 
and chemical changes in the drying of ink are dealt 
with, and ('uch of these points is shown to be of 
value as supplying possibly important informa- 
tion regarding the age of writing. The most useful 
(hernical reagent is a 5"^. oxalic acid solution; a 
drop is applied to the writing and the effect notic<>d 
under a lens. In old blue-bbuk ink writing the 
Aniline Blue, if still present, is prevented from dif- 
fusing by the insoluble tannate which lias forme<l. 
Many instances of the value of one or another of the 
tests are given. — "W. P. 8. 

Fnrf]irahJe!\}i(le ; Action of t>n phenohi [artifi- 

cial re.s'ia.s]. K. Jbvkmann and K. Delm. 
Sitzungslx^r. Preuss. Akad. Wi.ss., 1918, 1201 — 
1221. 

TifE prospect of largo quantities of furfuraldebydo 
becoming industriaily avaikiblc iiKluee<l an inqiiiry 
:is to how far it pos.sesse.s the t^^shnically valuable 
properties of formaldehyde. Tin* condensation 
juodiK'ts from furfuraldehyde and phenols are black 
in colour but otherwise have all the essential 
characteristics of bak<‘Iites. Thus, a mixture of 
phenol, furfuraldehyde, and 39 liydrochloric acid 
(most suitably in the proportions r);.")!!. — 2) becomes 
M'arm and gradually solidifies, contra<’ting away 
from glass or porcelain, but not from metal 
surfaces, and after 21 liours is .sulbciently h:ird to 
be only f:iintlv scratched by gypsum, still retain- 
ing a certain elasticity. It is the com])lete analogue 
of Rakelite (■ in its insolubility in acids or alkalis, 
even at tlie Wiling point, or in organic solvents. 
Its fracture is similar to’ that of vulcanite, and it 
can W worked on tlio lathe, any t^mdem y to attack 
the metal Wing easily reinoyed by wanning, which 
renders it somewliat bnrdi'r and more brittle. Of 
the 21 other cx>m)Kninds of which d»-tails :ue given, 
crude eresol, guaiacol, carvacrol, and /?-naphthol 
gave the be.st results, the proportions empIoyiHl in 
each case Wing l();l()!l. Alcoliolic hydrocliloric 
acid can also he usW to promote reaction, anv 
excess In'ing removed at a temper;ituro not exceed- 
ing 60° C. ; and tlic products have the advantage 
of eomplete homogeneity, without the variations 
in hardness ol)sorved wlien aqueous aci{I is employed. 
By the addition to the original mixture of 
siibstanc('s, of Avhieli the most efficient Avere 
“lani'i)s,” coal tar, kiesolguhr, sawdust, <‘ellulose, 
and aslH'stos, the product was much improveii in 
plasticity and not otherwise impaired. The influ- 
ence of hydrohromie and hydriodie acids, or the 
chlorides of weak bases, e.g,, zinc, aluminium, and 
cuprous chlorides, was similar to tliat of hydro- 
chloric acid, and solid products were also ob- 
tained by the aid of sulphuric and phosphoric 
icida. Organic acids do not induce condenea- 


chloride and hydroxylamino 
hydrochloride gave liquid and solid products 
r^pectively, ivh list that from aniline was partly 
j liquid and partly solid unless subjeoti'd to prolonged 
j heating. In pre>M>n(>o of basic reagents, f.g., sodium 
I hytiroxido or carbonate, or ammonia, condensation 
, did not proceed hc^yoml the forimitioii of black or 
; brownish black nlastie imissi's, m.}). ea. 150° C., 
(ompleWJy soluble in organic solvents, from whi< h 
they separated as a varnish. Th»‘ preliminary 
stages of cxHidensation also occiirrcfl at high teni- 
, peratnres in the ahseiUM* of catalysts. The lifpud 
condensation products, whiili may bo prepared 
in situ, can ha u.sed to render paper, or textile^, 
w.iterproof and <>leetri(:al insulators. The solifl 
ju'oducts adliere firmly to nietallio surfaces, hub 
I they are only impeidWt insulators, altliough aniline 
hydixM-hloride under cert:!!!! conditions furnishes a 
product satisfactory in tliis resjiect. Tlie material 
also proved more durable tlran leather for footAvear. 
T' nsati.sfactory results were obtained by the use of 
mixtures of furfuraldehyde and formaldehyde or 
henzaldeliyde, or of henzaldehydo or salicylaldo- 
hydo alone, in eonjunciioii Avith phenols. Fur- 
furaldcliAxh* Inis not the same hardening and 
dcstructiv’O effect on micro-organisms or albuminoid 
snlistaiux'S as formaldeliydc, and is therefore of 
little value as .a steriliser, or for liardening photo- 
graphic jilatcvs or for tanning purposes. — J. K. 

Paint pigmentn. Gardner. See XVI. 

Turpentine. Simonsen. See XX. 

Patents. 

Partion htacl ; .4/qwiru/u,s for jnOihtcinii . F. E. 

Paterson. U.S.P. 1,. 344, 060, 22.6.20. Appl., 
21.11.19. 

' X^ATiRAii gas is burnt in a series of burners, the 
flames from aa hi( h imi)inge on outwardly and up- 
wardly branching plates supported over the burners. 
Idle carbon black deposite<l on the plates is detached 
by moving them against s< rapers, which discharge 
it into a hopper with inclined sides and a trough 
at the lower end, through wliich a conveyor passes. 

—A. R. P. 

Sifluhlc constii uenfn of nuticriaJs [e.g., resin, mon- 
inn max']; Process for rxtrarfing . H. Boll- 

mann. G.P. 320,543, 10.8.18. Addn. to 303,846. 
The process deseriWd in tlie chief patent (J., 1920, 
159 a) is suitable for extracting other materials, 
c.g., resins from vegetable matter or montan aa'BX 
from lignite. — L. A. G. 

Pesin solutions; Manufacture of clear . 

Deiitsch-Luxemhnrgischc BergvAerks- und Hiitten 
A.-G., and 8. Hilpert. G.P. 319,011, 12.5.16. 
Resin ol)laine<I by heating Avith Avater, without 
carbonising, the Avaste .sulphuric aPid from benzol 
; hydrucarhou purification, is extracted with benzene 
: bydroearbons. The solution i.s separated from the 
dilute sulphuric acid, and may W addW direct 
' to resin varnishes, e.g.. coumarone A'arnish, or the 
; solvent may be removed, in which ease the product 
i.s obtained as a bright yellow powder.— L. A. C. 

Varnish; Manufacture of a ciuick-dnjing from 

tar products. Deutseh-Luxembiirgisehe Berg- 
werUs- und Hiitten A.-G., and 8. Hilpert. G.P. 
319,010, 28.4.16. 

; A VAUN 18 H contains coumarone resin, the organic 
j matter separated without (barring from sulphuric 
! acid used in the purification of Wuzol hydrocarbons, 
and a drying fattv oil, Avith or withdlit a solvent. 

~L. A. C. 

Sheet material for use in making minting plqtes 
and matrices. J. S. Stokes. E.P. 146,123 and 
145,124, 20.3.19. 

Matrick<s for the production of printing plates con- 


678 A 


Cl. XIV.— INDIA-RUBBEB, *o. Cl. XV.— LEATHER* Cl. XVI,— SOILS. (Aug. sx, 1920 . 


sist of a fibrous backing fnced with a non-fibrous 
material as metallic foil or a phenolic condensation 
product (from phenol and formaldehyde) hardened 
by heat. The backing is impregnated just short of 
saturation with a phenol condensation product 
capable of becoming hard and sot under heat and 
pressure. It is capable of absorbing moisture, 
thereby becoming Ilexihle. — A. J. H. 

CeUiihnd or nihiivlfe suhsiitufes. E.P. 145,128. 
See V. . 


XIV.-INDIA-RUBBER; GUTTA-PERCHA. 

liuhhvr; rcrmcabiliiy of — - - io yases. J . D. 

Edwards and S. F. Pickering. Chem. and M<‘t. 
Eng., 1920, ri, 17- 21,71—75. 

The experimental i>roci'dnre was that of the I'. 8. 
liureau of Standards ; pieces of balloon fabric were 
exposed at 25^ C., on one side (o air at a pres.sure 
of 760 mm. of mercury and on the other to the 
gas under examination at an excess pressure of 
30 mm. of water ; the amount of transfused gas was 
usually estimated by the interferometer. A decrease 
in permeability is observed with the ageing of tlie 
rubber film and with an incn'ased degree of vulcan- 
isation, the ('Ifect in the former ease possibly btdng 
<lue to the lower permeability of resinous oxidation 
products. AVith ditferent pressures the permeability 
is proportional to the partial pressure of th<> gas. 
and it is possilih' to eorrix-l all results to a staudanl 
partial pre.ssure of 760 mm. of mercury. The re- 
sistance of a rubber film to the jia.ssage of a gas 
increases with it- thi( knoss, ;ind the specific, jionm - 
ability of rubber an bo caleulafed ; the greater 
resistance of a given weight of rubber when .spread 
on cloth is to be attributed to the greater edectiu* 
thickness of the rubber lay<'r. Using tlie 8hake.si)ear 
catharometer it is found that the actual time n - 
quired for penetration is viuy small. There is no 
obvious simple rilation between the permeability 
and the temperatiii<5 for any ga.s, hut the relative 
increase with rise of temperature is approximaU-ly 
the same in all ea^s s. The specific perincnhility of 
vulcanised ruliher. ri'pre-^cnting th<‘ volume of g:is 
at a partial pressure of 760 mm., which would pass 
across a centimetre cube in one miuui4‘ at 25^ . 

is found to approximate to 20‘4xl0'* for hvdrogen 
(rf. Kav.ser, Wied. Ann., 189|, .13, 541). ‘Taking 
hydrogen as a standard and making compari.sons 
with it at the same partial pres.sure, tho following 
values are obtained for tho relative permeability of 
the resjiective gases and vapours Oxygen, O’ l-'i ; 
nitrogen, 0’16; air, 0’2.3: carbon dioxide, 2’91 • 
helium, 0'6.o; ammonia. SO; methyl cldorido. IHo; 
ethyl chloride, approx. 200; water vajmur, approx. 

For water the valiu' is almost twice a.s great 
if liquid uater i.s in (ont.H t with the rubber. 

- 1). F. T. 

Ridfhfr; Diinl nicfhod for fir dt f < r minof hnt o/ 

rubber h ydroro rhon tn rojr and vulronisrd 

W. K. U-V^is and W, If. M( Adams. J. In,l. Eng 
Chem.. 1920. 12, 673 676, 

Unvui.C-ANIsi I) niblii r i-. oMi.u icd ov« rniglit with 
acetone, dried, dissolved in o.ulKin tetrachlori-le, 
and the solution filt*rod. An aliquot portion of 
thi-s sf)Jution, containing atnnit 02 g. of nihlM-r 
liydrocarbon, is treated with an exocss (130/) of 
bromine tli.ssolved in '“arbon totr;uldoride and, 
after the rni.xture ha>i stcKx! for 3 hrs. in tho dark, 
the excess of bromine i.s determined iodometricalI> . 
Ten c.c. of rt'.i. iKit.ussiiim iodate solution i.s then 
ad4pd and the KKline libfuated duo to tin- hydrogen 
bromide fornud by eub.^titutjon is titrated. Twice 
the number of c.c, of thiosuiphaU' solution n.scd in 
tho .s<M:iond titration ia dorliicted from tho number 
i]%^*d in the first, nnd the result is .subtracted from 
tho roJome of tniosulphate required for the titra- . 


! tion of the bromine solution without rubber. The 
I equivalent of rubber hydrocarbon (CuH,.) x. is 34. 

; In tho case of vulcani8e<l rubber, 2 g. of the sample 
j is extracted with acetone for 6 hre., dried, extr-aetwl 
; under a reflux condenser with 100 e.c. of tetra- 
chloroethano for 4 hrs., the mixture cooled, 
diluted to 250 c.c. with carbon tetrachloride, (ami 
a ])ortion of this solution breatexi as described. It 
is shown that the so-calW “ combined sulphur ” is 
actually i-onibined with the doubjo Imiids of tluv 
rubln'r hydroearl>on. — W. P. 8. 

Patents. 

liuJdx’r and rnbher-like matcriidu; Pioccss^es for 

rnlaiminy from fnbricH roofed therewith. 

E.C. It. Marks. From Acuslmet Proce.ss Co. 
E.P. 145,254, 16.6.19. 

See U.8.P. 1,321,201 of 1919; J., 1920, 35 a. 
Vidroiiite .sHhatitutcft. E.P, 1 15.12^^, See V. 


XV.-LEATHER; BONE; HORN; GLUE. 

Patk.nth. 

relfx: Jxemoviotj lime, from ord fonniny , 

Chem. Fabr. Ko.seidK'rg nud Co. (6P. 320,;)01 

9.11.18. 

The pelts are treated with a solution, diluted with 
wat4'r. of eonden.sed linx'-frci* iieulral or acid mi!- 
pbite-collulose waste Ive in glycerin still-n^^idiK'-. 

L. A. C' 

fdiir: Mo Hit fort are of o siibstiiiite for — K;ir. 
bcnfalir. vorm. E. Ikivi r uud Co. (6P. 3ls,',i,y; 
8.7.13. 

Soi.rin.K .starch i)roduet'd by the arliou of acid.^ un 
si;ircli is beali'd with funnaldcTiyde in tlu' ]>resrH(,. 
of water. A eolourh'ss solution <'(iual in adlie>i\,' 
)>ower to a .solid if>n of animal glue of tin' saiii^' rdn- 
ri-ntralion is obtained ; on drying th(> solution ;i 
colourless residue is formed which first swells and 
then g<X‘s grailually iido solution when add<-(l ic 
water. Tlie prodmd may Iw' useil ;)s a subdilrc 
for animal glue, or a.s a size or Ibickener in pritii- 
ing text iles. -- E. A . (\ 


XVI.-SOILS; FERTILISERS. 

lionf iiioirtli and iiiiimeutof ion ; Effect <>f Kiln'in J 

hylit upon . Erecipifotion of paint piyun i 6 

under ruloiired lujht. H. A. (iardin r. T S 
Paint Mamifr.s.’ Assoc., Cire. 5 pp. 

Prkm M i.N'AHY experiments indieate tlmt did 
of the light under wbi<‘h plants are grow n Im-. -ci.i.' 
influence on the plant growth and eldoro|divll hn 
mation. A purpb*-bliie tone siTUusl to lx* mo-t iii- 
jurioii.-^. 4'here is Hom<‘ imlifadion that {lignieiil- 
preeifdtatixl under differently (oloured liglu.s uiav 
exhibit slight difb'renees in tone. - AV. (». 

Soda: Acidify and ucidnnef ry o/ --- . ill. I'nw- 

ptniHon Ilf mrifiudu for lirtmiiinimi liinr rcqim,- 
menfs vf xoih irdh liydnoyen elect ludr. I\ . 
IMoposed method for determination of liinr /«- 
yuirenu'nfs of xoUs. H. C. Kniglit. .1, 1ml. Fug. 
Chem., 1920, 12, A.*)!)— 502. 

The vaeiium method (heating the soil with fin* !y 
divUhxi calcium carlM>nat<*i umler rtHlneed jnessine) 
and the hvdrogen electrmh* metluxl are the lao*-! 
trustworthy for determining the lime requirements 
of soils, hilt in tim latter m<*thod the soil latl^fc i>c 
.shaken with lime for more than 3 hrs. For measui 
ing tho reduction of acidity in limed soils fh‘‘ 
Honkins (cf. Hopkins and Pottit. J. 1929. 461 a) 
and tho hydrogen electrode methoas yield the nio‘.t 
concordant resulta.^ A method proposed for deter- 
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inining tho power of soil to decompose calcium car- 
bonate consists in boiling 10 g. ot the soil and an 
excess of calcium carbonate with 25 c.c. of neutral 
sodium or potassium chloride solution for 10 min.s. 
and measuring tho volume of the liberated carbon 
dioxide. — W. P. B. 

Soil extracts; Solid phases obtained by the evapora- 
tion of certain . M. B. Anderson ujid \V. 11. 

Fry. J. Ind. Fug. Chem., 1920, 12, GGd— 069. 

The salts obtained by the evaporation of aqueous 
soil extracts have ji complex character, and re- 
semble those |)rodueed by tin; natural or artificial 
evaporation of sea water. No soil, liowever, fur- 
nishes all tho salts oe.curring in natural depo.sits of 
saline substances, since the latter represent crys- 
tallisation from a composite soil extrtw;t. Complex 
salts begin to sciparato from a water extract at a 
point not far from the concentration of air-dry soil, 
and lumco the roots of growing plants may be in 
contact with solutions of these salts. It is thus 
probable that the complex salts may be present in 
the soils only in solution in soil moisture and never 
in tli(' solid phase. -AV. P. S. 

rofossiam of greensand; Effect of manure -sulphur 

composts upon the avnilability of the 

A. (I. McCall and A. M. Smith. .T. Agric. Res., 
1020, 19, 2.39— 256, 

'Ihe results obtained with two greemsands contain- 
ing 5‘88% and K respectively indicate that 

tlie composting of greensand with sulphur and 
jiianui’f' may [)rove to ho a practical and oiriciont 
method for oht.iining available pota.s.sium from its 
comparatively insohil)I(', mim*rals. The composts 
eonlaining the largest i)r()portion of manure 
developed tin* higliest degree of acidity, oxidised 
the greatest amount of sulphur, and produced the 
b\rg(‘st amount of water-solubh* potassium. In such 
composts the total amount f)f potassium recovered 
in the water ('xtiacts after twenty-three weeks 
varied fi'oin 9*1 to oi tin' total .amount 

initi.illy pr<vs('nt, 3'he addition of small amounts of 
ferrous sulphat-e or alumiiiiuin sulphate did not 
slimulatc* sulpiioficalion. Calcium carbonate, 
though acting as a stimulant in the early stages, did 
not inert'ase the soluble jiotassiuiu obtaiiu'd.- - W. (1. 

yifrale-nitrogcn and tnirates in fertilisers; Deter- 
mination of H. C, Moore. J. Ind. Eng. 

Chem., 1920, 12, 669— b73. 

To determine total nitrogen in fertilisers containing 
nitrates, 0*8 — 1‘7 g. of the sample is slmken for 
15 mins, with 35 e.e. of Mil])huric acid containing 
1 g. of salicylic acid, 5 g. of sodium tliiosulphate i.s 
then added and the mixture heated until frothing 
ceases. After tho addition of 5 g. of pota.s.sium or 
sodium sulphate and 0*5 g. of mercury, tho mixture 
is heated until a clear solution i.s obtained, and the 
heating is tlnm eontiniKnl for a further 90 mins. 
Sodium sulphide is added in the sub.'^equeiit 
distillation of tlu* aiuiiionia formed.— AV. P. S. 

Field heterogeneity ; Practical nniversaliiy of 

as a fact or iufluenriiKf plot yichis. J. A. Harris. 
•J. Agrie. Pcs., 1920, 19, 279-311. 

P.\TEMS. 

Fertilisers; Mavafacture of containing phos- 

phoric acid and alhali nitrates. E. Peinau. G.P. 
.301,703, 17.2.16. Addn. to G.P. 290,001 and 
299,007 (.1., 1920, 149 a). 

The mothv^r liquors, wash waters, or di.stillatioii 
residues obtained by the treatment described in the 
original patents arc allowed te interact with 
tertiary phosphorite, the product being then dried 
if desired (c/. J., 1920, 461 a).— W. J. W. 


I TAme-potash fertiliser; Process of ju'odudng 

from potash-hearing uiinertils and lime, R. De 
Luce. U.B.P. 1,345,077, 29.6.20. Appl., 9.4.20. 

A MINERAL containing pota.ssinm is mixed with moro 
than its own weight of powdered calcium oxide, and 
tho mixture is passed into a pressure tank h}’^ means 
of superheated steam. — ,J. 11. J. 

Crude calcium cyauamide : (tout inuou.s manufacture 

of . A. Lang. G.P. 319,798, 21.11.17. 

.ViTKOGEN, previously heated to the reaction 
temperature, is passed into a noz/le containing 
finely divided calcium carbide, and the mixture is 
fheu blown under pressure into a reaction chamber. 

-AV. J. AVk 


XVll.-SUGARS; STARCHES: GUMS. 

Tv'o-massecuite system of boiling used in Hawaii. 
P. C. Pitcairn. Facts about Sugar, 1920, 10, 230 
231. 

.\ SYSTEM of boiling has Ix^en adopted in Hawaii 
according to which two mass<‘cuites are ])roducod in 
order finally to obtain an unrefined sugar polarising 
about iK5°, and exhausttnl molasses. During tho 
boiling of the first or high-grade, tho purity of tho 
syrup coming from the ('vafxjrators is lowered to 
about 72*^— 73'^ by tho addition of unexhausted 
Jiiolasses, and on eenlrifuging this mass('cuite n 
sugar having the polarisation stak'd and a molasses 
having a purity of 48'-' — 50° are obtained. The 
second or (ow-gradc masseeuik' is made up with 
syrup, molasses of 48°— 50° j)urity, and some rc- 
m('Ue<l low-grade sugar, these being added in pro- 
portions to give a purity of about 50°. A tempera- 
ture of 140° F. (60° C.j is used in boiling this low- 
grade pan, the contents of which are coole<l slowly 
to 130° F. (54° C.) before discharging. On centri- 
fuging the res\ilting massecuite, a molasses having 
a purity about 30° (which is exhausted) and a low- 
grade .sugar arc obtained, tho latter being cither 
r('-m<‘lted for th(‘ low-grade pan, or used for 
“ sce<l ” in boiling the fir.st massocuite. — J. P. 0. 

Chemical cant rot. figures for the 1019 Java sugar 
cro]). H. C. Prinsen Goerligs. Intern. Sugar J., 
1920, 22, 31S-325. 

DruiNO 1919 the cano harvested was 38*10 tons per 
ac re, and the sugar extracted was 10*06%,' which 
values are smaller than any recorded since 1915, 
owing ehiefiy to the dry weather prevailing and to 
the lack of fertilisers. C'hemieal control figures for 
1919 and 1918 Avere : sucros<^ in the cane, 12*38, 
13 63; fibre in the cane, 13*01, 12*f)9; sucrose in the 
bagasse, 401, 4*31; water in tho bagasse, 

47*01, 47*22; mill extraction, 92*0, 92*1; sucrose in 
the pre,ss-cake, 3*7, 4'36 ; and calculated available 
sugar, 10*60, 12*17,', On 100 parts of sucrose 
originally present in the cane, tho sucrose lost 
during manufacture was duo to that remaining in 
the bagasse, 7*99; that left in the press-cake, 0‘49 ; 
that unextraeted from the molasses, 7'27 ; and that 
uiiaeeounted for, 2*59, n total of 18*34/. Other 
values for 1919 and 1918 respectively are: purity 
of the raw juice, 83*7 , 86*5; and the purity of the 
final molasses, 32*1, 33*1. From figure.s for a 
number of different factories it appears that there 
is no relationtihip between the purity of the juice 
and that of the final molassi's, nor does the 
method of clarification (dek'eation. sulphitation, 
or carbonatation) seem to exert any marked in- 
fiuenee on the dosateharification. Tlys is substan- 
tiated further by tho values for tho sugar actually 
obtained per 100 of tlie caleulato<l available amount, 
which averaged 97*4, but was 97*6 for the defeca- 
tion procoris, 97*1 for sulphitation, and 97*4 for 
carbonatation. Of the total output of sugar in 
Java in 1919 the plantation white was 61*8, r^ning 
assortments (11 — 20 D.S.) 46*4%, and the rest 
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“ sack ” and molasses sugars. About 90,500 tons 
of solidified molasses (which is chiefly exported to 
India for alcohol production) was also made during 
the period under review. — J. P. O. 

Jieducino sugars; Determination of - — — hy the 
volumetric permanganate method. T. van dor 
Linden. Archief Suikerind. Ncderl. -Indie, 1917, 
25, 325 — 327. Intern. Sugar J., 1920, 22. 413. 

In ordor to avoid any error that may arise owing to 
atmospheric oxidation in llortrand’s method (J., 
1907, 60; 1919, 381 a) it is recommended that the 
cuprous oxide should rn' dissolved in an unacidified 
solution of the ferric salt ii8e<l, the sulphuric acid 
being added immc<liately before proceeding to tho 
titration with standard permanganate solution. 

~J. P. O. 

Iteducing sugars; Todomefric determination of 

. H. van Nouhuijs, Archief kSuikerind. 

Nederl. -Indie, 1920, 28, 591—595. Intern. Sugar 
J., 1920, 22, 411—412. 

ScHOORi/s modification of the iodometric method 
should bo ojx'rated as follows, the quantity of 
sulphuric acid stated in tho description given hy 
Geerligs and Tervooren in their “ Handbook” (3rd 
eel., p. Oo-Ofil being too small; 30 g. of the product 
is clarified with 25 c.c. of normal load acetate (30%), 
made up to 500 c.c., and filter^nl; 100 c.c. of the 
filtrate is treated in a 5<.)0 c.c. ilask with sufficient 
sodium phosphate solution to precipitate all tho 
lead and calcium present, after which the liquid is 
made up to 500 c.c. and filtere<l. Following the 
procedure de.scribed by Herzfcld, 50 c.c. of this 
filtrate and 50 c.c. of Fchling’s solution are boiled 
together; at the end of tho 2 min. specified the re- 
action is checked hy the addition of 100 c.c. of cold 
water (recently boiled), and tho whole cooled ; 7‘5 g. 
of potassium iodide and 25 c.c. of 25%, .sulphuric 
acid are succe.ssively adde<I, tho iodine liberated 
being titrated with .V/10 thiosulphate. Compared 
with Bertrand’s permanganate method (J., 1907, 
60;"19I9. A8l a), this i<Klometric modification gives 
slightiv Iow<T ro.sults. It is ro{‘()mm('nde<l as a rapid 
proce<luro, convenient for routine practice. 

— J. P. 0. 

Sngai ; DeAiency of the a-nnphthol test for the 

presence of traces of . M. Kauffman. 

Archief Suikerind Nederl,- fndie. 1920. 28, 

515 — 519, Intern. Sugar J., 1920, 22, 412. 

In te.sting for the presence of tracc.s of sugar in the 
waters condensed from evaporators and pans by 
means of a-naphthol, the procedure involving 
underlaying witii sulphuric acid is generally 
followed in the .sugar factory. A mono delicate and 
certain indication is stated to be obtaim^I by the 
Skarblom modification, in which one or two drops 
only of the wat*‘r under examination aro mixetl 
with about 0'2 c.c. of a 4 ' ahoholic solution of 
a-naphthol and about I c.c. of concentrated 
aulphuric acid, and the whole shaken together. 
’Whereas thi.s nuKlitlcation wa.s found to be capable 
of detecting () (HK)5 g of sugar per litre, tho nieth<xl 
generally followed tailed to .show the presence of 
0*015 g. It is said the delicacy of the underlaying 
method depends much noon live manner in which 
the sulphuric acid is added to the sugar .solution. 
Thus, if the acid is achUni very slowly so a.s to 
minimifte mixing, tho ring may he hardly vj.sihle; 
wbereus in the case cf a solution of lower sugar 
Cont4ntt, if the test^tuhe ho shaken a little. “ff'S 
isddition of»the acid a distinct coIo‘ ,i~l 
0htaiaed.-^. P. O, -.|q[r 


Tint photometer for 

BuXXllT 
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^ Yeast fermentation: Sulphurous acid and . K. 

Hagglund, Biocnem. Zeits., 1920, 103, 299 — 3U6. 
Stmi’HiTiiotJS acid at 0‘007-]V concentration com- 
pletely inliibited the fermentation of 1 g. of yen^l 
ill 25* c.c. of .solution; 0’005-N acid did not com- 
pletely inhibit the fermentation. The toxic elfoel 
of snlpliurous acid on yeast fermentation is attn- 
Imtcd to the undissociated acid. Sodium sulphil.> 
showed ail inhihitivo action as compared with potn^- 
sium .sulphate. A 0‘2-N potassium sulphate solu- 
tioii increased the fermentation hy ahout^5%. ^ 

Diastafic power; Volumetric method for the drtn- 

mination of . J. T. Flohil. J. Ind. Kn;:. 

Chem., 1920, 12, 677. 

Onk c.c. of a 5% malt solution (prepared accordin. 
to Liutiier’s method) is added to 100 c.c. of 2 
soluble starch solution, the mixture i.s kept ,ir 
20° V. for 1 hr., 10 c.c. of N/ 10 sodium hydroxia,. 
solution added, and tho whole diliitixl to 200 c.r ■ 
25 e.c. of this solution, 20 e.e, of Fidiliiig’s solution, 
aud 5 e.e. of water are boiled together for 2 min . 
I'ooled to 25° C., 3 g. of potassium iinlide and 10 ( .< 
of 25% sulphuric acid are addeil, and tlie liberal. >1 
iodine i.s litralcil with thiosul])hate solution. Th, 
amount of cuprie salt rishieed hy tlio hydrolv. i 
starch is calculated into Lintner degrees. 

- W P. .s 

Aleohol-testiiuf <!evice.. S. Wahlhott. J. Ind, Mm; 
Chem., 192(i, I’i, 690. 

Fifty e.c. of the alcoholic liquid is boiled in a 11. i 1, 
prov'itl^nl witli a coluiuu hlled with glass heads an i 
a short bent tube at the t"p of the (olurnn, and ili 
alcohol vapour <->caping from tlie op<'ii (‘Ud nt 
bent tube is ignitfsl. Tlu' duration of l!u‘ li.i' i 
iudii ates the ahadiolit strength of the litiuid. 

W. IV s 

Patinth. 

l>i<fiHris' Ani>: J^raeess of iientiuii — -. II. IV 
Bassott. IVS.IV (.0 1.341,8.50 and (n) lAll.-.i, 
29.6.20. Appl., 12.7.19. 

(a) HisTir.i.K.ns’ .slop is Ireattal with tiu' hydi 'xi.i 
of ail alkaliue-<>artli imdal, th<'U a( i<lifi<‘(l . inid . !i ' 
volatile fatty acids precipitated hy the additi m i i .i 
salt of a metal which b>rms iu^oliihlo h;id< -.eV' 
with them. The litjuid is tlien neutralised nml i' 
glycerin separatrsl. fn) Formie ami aretie a. ; U 
are removed l>elore jireeipital ion . .1. H. d . 


XIXa.-FOODS. 

Frozen fish in storage for shitrf and long p^‘n< 

Cheiiiical stmiy of . F. D. (’lark and I. 

Aliny. J. Ind. Kng. Clnun., 1920, 12, 6.5d ve 

Fko7.kn fish remained j)alatahle and whuh soin.' 
13—16 months when kept at 15° F. (-9' C ) I’ 
vided that tliev were glazed or coated with i 
paper wrappings affordssi hut little jirofi < ! 
agninsl loss of moisture, .\fter 2 years’ stoi a;' ■ 
the fi4i became unpalatahle, (hmeralK tln ri' ' i 
decrease in the water-.soliihle and io.ignl.i 
nitrogen, whilst the amino-acid nitrogen al o 
cre;)s<y| slightly; in .some ra.'jc.s tlie proteose ni tiej 
and amino niirogvn im rnt' 
\ apocirfi of fish ston'fl m 
<^,yalue of tho oxtr:ict> 
“ruhio dev rent'd. 

p, 0. S. 
teh most 
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11‘3; oil, 12*2; crude proteins, 20'1 ; ash, 5 5; crude 
fibre,, 13‘2; and carbohydrates 37'0%. Compared 
witl/ cotton seed meal it was richer ,’?• amides 
(15*35% of the N) and cystine (3-93%), poorer in 
arginine, lysine, and non-amiiio N, whilst the 
inimin N (2'9{)%) and mono-amino N (25'0i%) were 
about the same. Alkali-soluble protein is the 
principal protein in copra meal; 47'55% of the pro- 
tein nitrogen is soluble in hot water. In admixture 
with green loaves copra meal is an oxcolUmt feeding 
stuff. — C. A. M. 

Jelly. C. H. Cami)boil. J. Irul. Kng. Chem., 
1920, 12, 558—559. 

In making apple jolly the pectin content of the 
apple juice should bo 1 — 1'25% and the acidity (ex- 
pressed as H28O4) 0*3%; 5—6 lb. of sugar is re- 
quired per gall, of juice. Excess of sugar produces 
a soft jelly, whilst an insufficient amount gives a 
tough product. The pectin content is determined 
by adding 10 c.c. of the filtered juice <lrop by drop 
to 180 c.c. of alcohol, collecting the precipitate at 
once, and drying it for 2 hrs. at 70° C. in vacuo. 
After being weighed, the precipitate is incinerated 
and allowance made for tin* amount of ash present. 
((J. llarker, .J., 1918, 2J3 t.)~\V. P. S. 

Ifice. Hofmei.ster. See XX. 

Patents. 

Atomi,^in<j and dryir\(t milk or other liquids; 

AppOratv.s for . Chemisehe Verwertungs-Ges. 

m.h.H. G.P. 320,200, 17.6.19. Addn. to G.P. 
311,471 (.]., 1919, 694 a). 

The milk inlet pipe is surrounded by another pipe, 
conveying dry air, which is discharged horizontally 
so as to mix intimat(*Iy with th<> atomised material. 
A second pipe conveying dry air is fixed below the 
atomising device. — J. S. G. T. 

Oran(frs; Art of treatituf . M. Honiu.s, Assr. 

to F. AUuidelsohn. U.8.P. 1,343,915, 22.6.20. 
Appl., 15.5,18. 

Juice oxi)rcssed from orange.? is treated with sul- 
phurous acid and then pasteurised at 50° — 60° C. ; 
about 80 Tiarts of actual SO;, Tier million parts of 
juice should be aflde<l. — W. P. S. 


XIXb.-WATEH PURIFICATION; SANITATION. 

Water; .■[lumini]nn hydroxide in mechanically 

fiUerrd . X. J. Howard and F. Hannan. 

Canadian Fug., 13.5.20. 

In Toronto the water suiiply is mechanically filtercil 
by the drifting sand method, and alumina i.s found 
in the lillered water. Laboratory experiments 
showed that water treated with one or two grains of 
alum per gallon, allowed to settle, and filtered 
through a rapid sand filter always gave a reaetion 
for alumina with the luematoxylin test, even if an 
equivalent amount of ealeiuin hydroxide had been 
added. When the treated water wa.s filtered through 
a layer of six fine filter papers alumina was removed 
at first, hut later passed through. This is attri- 
buted to the adsorjUion of the positively charged 
hydrosol of alumina by the negatively charged filter 
paper until tlio latter charge was neuiralisi'd. 
Treated water which had stood for four nie.iths 
still gave the .iliimina reaction, but it appeared as if 
the hydroxide hud been converted into an 
aluminate. In Toronto water tlic residual alumina 
has bwn found to have no corrosive action and to bo 
harmless from a health point of view. — J. H. J. 

Carbon dio.ri(ic ; Determination of solvent in 

water, H. Noll. Z. angew. Chem., 1920, 33, 
182—184. 

In Tillmans and Heublein’s method of determining 
the carbon dioxide having solvent action upon 


calcium carbonate (c/. J., 1920, 556 a)j any carbon 
dioxide present in the water as iron bicarbonate is 
titrated with the free carbon dioxide. Hence 1*1 
mg. of CO3 must b(* deducted for each mg. of FCjOj 
present. In the case of waters free from iron the 
results for solvent dioxide are most accurate when 
magnesium and sodium biLarbonatos are present in 
addition to calcium bicarbonati!. Iron bicarbonate 
appears to reduce this solvent action the most, and 
then calcium, magnesium, and sodium bicarbonate.? 
in tlie order given. — C. A. ^1. 

Patents. 

Sludqe and scum; Separal ion of from seivaye 

and other liquids. 8. H. Adams. E.P. 145,291, 
1.8.19. 

A SEDIMENTATION tank is provided with an apron 
roof, sloping longitudin;illy from near one wall to 
near the bottom of tin' opposite wall, and suspended 
on jiivots. 3'ho floor of the tank slopes in the 
oTipositc direction to the roof, and at its lower side 
terminates in a sludge channel. 8ewago enters at 
on<* end of the lank and flows over the roof tow’ards 
the (‘xit pipe at the ojiposite end. Solids settling 
out of the seivage slide down the roof into the lower 
portion of the tank to the sludge cliannel. Scum 
rising from the floor of the tank.is directed by the 
under side of the roof into a scum space at the sur- 
face between the top of the roof and the side wall of 
the tank, from which it i.s removed over a weir into 
a Hcuni channel. When used for the activated sludge 
process the tank is made preferably of circular 
form, the air inlets being so placed as to impart a 
revolving motion to th<^ liquid. In this case the 
exit pijic is placed axially and receives the liquid 
through perforations along its length. (Reference 
is directed to E.P. ll,073 of 1903, 10,984 of 1907, 
and 111,401.)— J. H. J. 

Oxyyen compounds of sulph]ir for u.se as di.dn^ 
fectanfs, fungicides^ and insecticides ; Apparatus 

for manufacture of . T. A. Clayton. E.P. 

141.661, 1. 10.19. Conv., 11.4.1.9. 


XX.-ORGANIC PRODUCTS: MEDICINAL 
SUBSTANCES: ESSENTIAL OILS. 

Digitalis leaf extracts; Stability of . The in- 

fusion. II. C. A. Pomerov and F. W. Hevl. 
Amer. J. Pharni., 1920, 92,“ 394— 401. {Cf. J., 
1919, 654 a.) 

The aqueous infusion of digitalis is slightly less 
aetiv(‘ tlian the tincture of equal concentration. The 
infusions deteriorate on keeping at the rate of about 
20% in 3 — 4 days in warm weather, and in 7 days in 
cold weather (10° C.), and should accordingly be 
discarded at the expiration of these* periods. The 
luidition of alcohol does not increase the stability. 

-G. F. M. 

Hive ]>oli.d]ings; Alkaloid constit\{rnts of — . F. 

Hofnuuster. Biocheni. Zeits., 1920, 103 , 218 — 22*5. 
An alkaloid substance, termed “ uridine,’’ was ex- 
tracted from rice, which slioweJ. antineuritic 
activity and which on further purification became 
inactive. It is isomeric with betaine and valine, 
and is supposexi to he relatrsl to the i)yridine and 
piperidine groups. {Cf. J.C.S., i.. 586.) — 8 . 8. Z. 

Turpentine, from Pinus longifolia lioxb,; Consti- 
tuents of Indian . J. L. Sinionsen. Chem. 

Soc. Trans., 1920, 117 , 570 — 578. • 

By repeated fractional distill.ation of Indian 
turpentine three main fractions were isolated. 
The lowest fraction, h.p. 155° — 167° C. at 706 mm., 
consisted mainly of o- and ^-pineno. The secona 
fraction eventually gave an oil boiling constantly at 
108°— 169° G. at 705 mm. consisting of a new 
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bicydic terpene, sp. gr. 0 8586 at 30° C., n*®D = l’469, 
«!,“ 4-7‘69°, to which the name d-careno is given. It 
is readily oxidised by air, gives a crystalline nitro- 
sate, and is converted by hydrogen chloride in dry 
ether into a mixture of the hydrochlorides of 
d-sylvestrene and dii)cnteno. From the products 
of its oxidation by IJaeyor and Ipatiev’s method 
(Her., 1890, 29, 27tK)) frnas-caronic acid was 
isolate, and it i« considored that the terpeno con- 
tains a carano ring, and that it is either A*- or 
A*-carone. From tlie highest fraction of the dis- 
tillation of the original turpentine the sesqui- 
terpene d-longifolom' was isolated as a colourless, 
somewhat viscous oil, b.p. 2.51° — 250° C. at 
706 mm., sp. gr. ()'9284 at 30° C., 1'195, 

at,= i-42‘73'\ It yields no solid nitrosate, but gives 
a bo.'iutifullv crystalline hydrochloride, hydro- 
bromide, :ind Lydriodido.— G. F. M. 

Phiifin in plant extract:^; Peterni inafion of . 

A. IlipiKd. Iliochem. Zoits., 1920, 103, 163 — 172. 

PfiYTTN can be precipitated more or less quantita- 
tively in the presence of inorganic phosphates by 
copper acetate in acvtic acid solution. Favourable 
results can only be obtaiiusl witli definite concentra- 
tions of copper acetate and acetic acid. An extract 
from barley yieltkxl t).3'3 '' of the phytin P;,0, by 
])iax-ipitation with ( opi^er acetate in 1 acetic acid. 
The same method accounted for 92‘S ' of the phytin 
in standard solutions of that sul)stance. The phytin 
in an acetic acid extract from peas could not he 
precipitated bv copper acetate at all.— S. S. Z. 

Anemonine ; Sf/nf/wni/i and consfH ut ion of — Y. 

Asahina and A. Fujita. Yakiigakuzassln, 1929, 
455. J, Pharm. C’hini., 1920, 22, 22 — 20. 

RAM'Ncui.rs oil, on reduction with sodium amalgam 
and acetic a(‘i(| in nu'ihyl ahoholic ‘■olntion, gav<‘ 
only an insigniheant amount of dihy<lroanornoiiiiu‘, 
the main prcnluct Ixdng the lactone of angelic aci<l, 
which was identified hv conver'iion into the seini- 
carha/oiu' of lievulinic a< id. The ehit'f eoiistituent 
of the oil is therefore not aneinonim' hut a sub- 
stance which is converted into angelic lactone liy 
reduction, and into anemonine by tiie spontaneous 
condeiusation of two molc<ulc3, and to which the 
name protounenmnim* is given. Fonnulio are sug- 
gested for protoanemonino. and for an<‘monine. 
which were conf rnied hv tiie .synthesis of anemonine 
from /?-hrojm)la“Viiliiiic acid, and also from tin- 
tlihromi<le of angelic ac i<I lactone.— G. F, .M. 

fttrfunildeliiidt: and phruols. 1U*( kmaiiii and Dehn. 
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Lecifliih; Process (>f ncoverinij -- iioni nnitnal 
and VKjedable suhshimes. (’. Haiimann ami .1. 
Grossfeld. K.P. 114,895, 11. 7. 1th 

Lecithin ia reeov<Ted from animal and vegetable 
snbstanccs, such as egg yolk or hsh roe, or from raw 
coinmerciul leiithin b<dore tin* separation of the 
fat, cholesterol, etc., by dis.solving the suh.sianci's 
in an organic solvent such a.s methyl alcohol, and 
treating the solution with hydrogen in presence of 
a hydrogenating catalyst, for exanqde, p.illadium or 
nieliel, until little or no lecithin can l>e extracted 
from tho mixture by cold ethyl acetaU*. Uy this 
means the kVithin is saturated first, and the hydro- 
genation is stopped at this stage before the fats are 
attacked. The residue after tlie evaporation of the 
solvent, ia di.ssolved in hot ethyl acetate, and on 
cooling the solution the lecithin is almost quanti- 
tatively precipitated in a U?chnicnlly pure condi- 
tion.—G. F. M. 


. Acetaldehyde from acetylene as primary material; 
Catalyst for the inam.ufa.cture of , and process 

I of regenenition of the catalyst. Soti, des Acierics 
ot Forges do Finniny. E.P. 124,194, 18.2.19. 

I Conv., 13.3.18. 

I An improved catalyst for the hydration of acetylene 
consi.sts of a solution of sulphuric acid containing 
mercury, ferric, and vanadium salts, which altt i 
becoming exhaustod can be regenerated by electro, 
lytic oxidation either intermittently or continu- 
niisly, using a cell with a magnetite or platinum 
anode and a current density of 3—5 amps. |H‘r s(j. 
dm., the temperature being maintained at 30° — 40^ 
C. As an example, the catalyst may consist el ^ 
solution containing 10—20% of sulphuric acid, 2 
of mercury, 0 3 —0*5% of iron, and 0'025 — ()’1% of 
vanadium, the metals Ix'ing present as sulphaUs. 
This bath is maintained at about 05° O., and up i,, 
1 ton of aldeli.vde can be produced with 2 cb. in. of 
catalyst bc'foro the reaction slows down. For th.' 
electrolytic regeneration it is not necessary to inter- 
rupt the proce.ss and transfer at once the \vhol(> of 
the catalyst to the ctdl, hut a fraction of the cat a- 
lytic liquid in circulation may l>e withdrawn by 
means of a brancli i)ip<‘ and made to traverse th,. 
electrolytic cell, whereby continuous regoner.'ii ion 
is clfeetcd.- (4. F. 

Kfliiflenr oxide; Preparation of BadiMiio 

.Vnilin- u. Seda-I^hibrik. G.l*. 299, 0>2, ll.l.lb. 

In the preparation of etli.vlcne oxide nnu h hot o r 
rcMiits are obtained if. ittsUanl of a<lding etli\l. a.; 
fhlcrli'v tlrin to warm caustic alktili solutiotts, lu 
are added to warm etiiylem' chIorhy«lriii or im 
lious. By this means the tt'ndeiny to glycol b ii a- 
tion is minimised.— (k F. M. 

('aif'oxnlifronps: VAimination of — . [ /'/of/i/i / 

of phenols.] K. Miirsh. F. P. 144.897, I 1.7, lb, 
Tin; ( limination ul the < arboxyl grouj) from m .yMia 
acids, partn ularly hy<lrux\ -aronuitic acids, '•u, b .i, 
gallic acid, is clfcctc<i by bciiting the acid w iil\ a di ^ 
metallic salt, prcterably an alkali halide, 'llic o- 
nction is adyantageoiisly ctirried out under r' lln nl 
pressure, and if the product is ^olatlle its rc(i)\< iv 
is clleeted in the.-anu* operation by di.stillati(ui, ilo 
de< »imposi i ien !»cing (oiulin ted in a vacuuni -:i!!. 
Far example, pyiatgailol in a tci hnieally j)Uie i ::d;- 
tmn is ohtaineil by distilling a mixture ai 
a; id with lialf its Weight of stulinrn chloride at a 
P'jnpcrat lire nl 2otl'' (’. and a pri’ssure nt 19 ii.in, 
4'ln* vield amounts to !»5" ol the, tlu'orct ii al. 

G. \\ V. 

i'reoi; Man^^tar{^^rr uf osytnnteine . .\, \. 

Blom. K.P.' 125,584, 17.3.19. ('onv., 17.1.18, 
.Vsv.UMKTKic urea.s are jiroduced by the intei ar[ mii 
of phosgene witli anuneiiaphthoisnlphonir ai nb ami 
];riinarv aromatic diaminc.s in presence of alkalm i>r 
alkali carboiiati-s. The aromatn; diainim- ina-t 
contain two primary amino groiqis having ditb i nt 
nsudion s[>eeds, one citlicr lieing jirotected by an 
ortho substituent as in the toluylciiediamim er 
( Ise being formylated. Tlic two rimipoiieiils aw 
brought togetiier, in molmular projior tioiis lai- 
tinuou.ily into reaction with the calculated qiiaiiMt^ 
of pho.sgene in a large stirring vat at 49° tGuct 
the alkali .solution is allowiul to run in in suIIk n at 
quantity immediately to neutralise tlie hydrocn 
chlorido liberated during the reaction. -G. F. M 

Ar.sinc deri rat tecs ; Preparation of — • 5. 'leb 

and H. Guinot. K.P. 144,806, 18.3.Bb 

.\iTiui.KB of the general formula BjAsGN, wlieie h 
IS a fatt.y or aromatic radicle, am converted n"*' 
amides and acids of the ty])e 
H,AsC(KH by the general methods for the bydrata n 
or nitriles. For example, cacodyl c,vanido is (on- 
verted into diraothylarisinofonnic acid by boning i 
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with about 3 times its weight of 50% sulphuric acid 
for 12 hrs. The acid is isolated through its calcium ; 
or barium salt and crystallised from acetone and 
alcohol. Diphenylarsinoforuiic acid may be similarly 
prepared from dipheiiylarsiue cyanide, or the amide 
rnay first bo prepared and isolated by treating tlie 
cyanide with the theoretical (piantity of hydrogeji 
peroxide at 40^ — C. in alkaline solution ami 
crystallising from alcohol the solid product which 
s(‘parat<'.s out. The amide is then converted into 
the acid by treatment with nitrons acid in the usual 
way. Diphenylarsinoforinic acid is only sliglitly 
soluble in wat('r, but most of its salts are very 
'3olubIo.~~G. F. M. 

Schniiim rompoutuh ; Prppnrtition of nronmlic , 

A. Sehoellor. O.P. 319,164, 10.5.19. 

APvOMATic selenium compounds are obtained in 
quantitative yield by the action of the dia/.oniiim 
salts of the; corresponding bases on the a<pieous 
solution oF polysehmides pia'parcd by triturating or 
Fusing tog(‘lher an (‘xcess of metallic selenium with 
a caustic alkali. It is not necessary to exclude air 
during tlie operation as in the case of alkali solonide 
or hydroselenide solutions. Examples are given oF 
the preparation oF dii)henylsel('nide From i)henyl- 
diazonium chloride, and diplumyldisclenide and 
diplu'iiylselenide carboxylic acids from dia/.oUsed 
anthranilic acid. Tln^ two acids are .'Cparated by 
oxidation with dilute nitrie acid or with hydrogen 
])eroxide, whereby the former is converted into the 
eorresponding sehuiic acid, and tlu‘ latter into tlu‘ 
lactone oF diphenylselenium oxide di-o-carhoxy li(‘ 
acid. On treatment with cold dilute ammonia only 
the acid dissolves, and the compounds thus 
s(q)arated arc r(*convertcd into the original acids by 
reduction with zinc dust in alkaline solution. 

-G. F. M. 

( 'hlorosol ; Vrf'jxinit 'ifni oi . M, 

Claass, G.P. 318,899, 31.12.18. 

T[1K stal)ility of aroniatic clilorosididiamides is in- 
creased by th(‘ introduction of a carboxyl group, 
Tli(' new (^impounds may bo jirepaianl by tbe usual 
methods and are useful germicides. The dichloro- 
8ul])hamid(* of benzoic acid, j)repnred from p-sulj)h- 
aminobenzoic acid and alkaU .ly pochiorite solution 
by acidification with acetic; acid, nielis at 203° C. 
'(’he monocliloro compound, Fornu'd in stn.all qtian- 
■’ties in the 's;inu* reaction, irndts at 223° C’. 

-G. F. M. 

AlcolioJs; I' rp,]nir<[t 'n))i of poUih ydi ic . (). 

Matter. G.P. 299,071, 10. 4. 16. 
roriYiiYDiiTC alcohols are obtained by saponilieat ion 
of the corresponding Imlogen suhstiiuted hydro- 
carbons by moans of ncpu’ous'soliitions of carbonates. 
hiearhonaU's, or mixtures of the two, prc'ferahly in 
a closed vessi'I to jcrevent the osc'apc of carbon 
dioxide, IF tlu' ean.stic alkali is added periodically 
or continually the saponifying agent is continnally 
rogoneratod, and its ronceniration maintained: tlie 
velocity of the rc, action is thcrc'hy consid(*rahly in- 
creased. Examples are given of the preparation of 
('thylene glycol from ethyleii<> dichloride and sodium 
carbonate or biearbonaU' at 130° — 140° C. 

-G. F. M. 

Tr(>pinoiiP('arho.ni!io acid rsfers; M ami fa chirr of 
. K. Willstiitter. G.P. 302,401, 27.1.17. 

N-Mf.tuyIiVYkholki)IACKTic neid esters, jireparcd as 
described in G.P. 3(K).672 (,T., 1920, 385 a), on 
reduction with hydrogen and platinum in acetic ; 
acid solution yield N-methyltetrnhydropyrrole- 
diacetic acid osiers. The diethyl ester, a thin, 
colourless oil with an alkaline reaction, has b.p. I 
162’5° C. (9 mm.), and is soluble in 60 — 70 parts of i 
boiling water; the dimethyl estt^r has b.p. i 
155*5° C. (12 mm.), and is soluble in 6 — 7 parts of j 
boiling water. By the action of sodium, sodium 


alcoholato, or sodamide, N-methyltetrahydro- 
pyrrolediacotic acid e.stors are converted into 
tropinonecarboxylic acid esters. The ethyl ester is 
difficult to separate from mixtures with other 
organic compounds, very readily decomposes and 
resinifies, is soluble in water and alcohol, and gives 
a strong reaction with l(‘rric ehluride. Tropinone- 
carlmxyiic acid ethyl ester on heating with dilute 
acid's yields tropimme, w})ich can bo isolated as 
such, or as tlie pieratt', or dihenzal derivative. 
Bcduction by <*lectrolysis or by sodium-amalgam 
yields r-eegonine e.ster. — L. A. C. 

Acrlic ahlrli ifdr ; P rrparotlon of from acrtij- 

Irnr. A. Guyot, A.ssr. to Coinj). des Prod. Chim. 
d’Alais et do la C.arnargue. U.S.P. 1,343,715, 
15.6.20. Appl., 5.4.18. 

Ski: E.P. 130.6.50 of 1918; J., 1919, 710 a. 

Ti i(-lih>rnrnnjJrnc ; Preparai ion of from ieira- 
rJilitrortlonir. A. Guyot, Assr. to Comp, des 
Prod. (diim. d’Alais (*t de la C:\margue. U.S.P. 
1,313.716, 15.6.20. Appl., 18.6.19. 

Ske E.P. 132,755 of 1919; .J., 1919, 817 a. 

P^rea and. infcrinrdiatr products: Mannfacturr of 
— . C. Bosch, Assr, to The Chemical Founda- 
tion, Inc. U.S.P. 1,314.673, 29.6.20. Appl., 
21.1.15. 

Ski: E.P. 21,117 of 1911 ; J., 1915. 924. 

Mf'hirholcsfrrol. G.P, 3ls.9(M) -1. Srr XTI. 


XXI.-PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

{ 'ohoiriiifi matters of Hoicrrs; I ' se of — ■— iii colour 
phoioijraplwf. P. It. Kogel. Phot. Korr., 57, 
80 - 91. Chem. Zentr., 1920, 91. IV., 00. 

SKVi RAi. of the henzoj)yrillinm compounds occurring 
in flo\V(*rs are shown to have a relatively high light- 
sensitiveness. The anthoeyanins which by thoin- 
►^<•1x08 are light-fast, can lie made very light-sensi- 
tive by the addition of sensitisers, c.f7., o-ancthol to 
cvaniilin liyilroehloride, o-Anethol can occur as 
a di'gradation ])rodiut in idants, so that it would 
appear that these dycstulfs can form their own 
sensitisei '. An objection to the use of an nntho- 
eyanin in th(‘ hleaeh-out process is it.s low covering 

pow(‘r. B. \ . S. 


XXII.-EXPLOSIVES; MATCHES. 

J)icuaiiodiatiiidr os exjilosirr. J. Baumann. 

Clnun.-Zeit., 1920, 44, 174. 

Mixtvhks of dixyanodiamide (1 pt.) xvith ammo- 
nium nitrate (3 pis.), and of dieyanodiamide (1 pt.) 
xvitli potassium chlorate (3 pts.) had an explosive 
power fin the lead block testl exceeding that of 
TNT by 17 and 72'o respectively. The ammonium 
nitrate mixture can 1)0 ground w ithout danger, and 
i.s p.articnlarly suitable for mining purposc.s. 

- C. A. ^T. 

Xifnip/iniofs, Vignou. Si'c HI. 

P.ATENTS. 

P'rplosirr : Ammoniinn-mirafc , V’. 0. Snel- 

ling, .Assr. to Troian Powder C^. U.S.P. 
1,343,063, 8.6.20. Apjil., 14.1.19. 

Tiik oxx>losive consists of over 40% of ammonium 
nitrate together with nitrostarch and a finely 
divided material of higli covering power inter- 
spersed among the particles of ammonium nitrate. 

— T. St. 
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Erplosive; Ammonium-nitrate . J. B. Bron- 

stein nnd C. E. Waller, Aasrs. to Trojan Powder 
Co. U.S.P. 1,343,077, 8.6.20. Appl., 5.2.20. 

The explo.sivo consists of a substantially non- 
explosivo mixture of amnion inni nitrate and tri- 
nitrotoluene with a suflicicnt amount of a deto- 
nating agent to render the mixluro exploswe^^ 

Nitrostarch ; Process of stahilisino . B. J. 

Fhirscheim, Assr. to Aetna Explosives Co. 
U.S.P. 1,343,317, 15.6.20. Appl., 17.5.17. Re- 
newed 5.3.20. 

Nitrostauch i.s boiled with an aqueous solution of 
cyanainide, and, alter the final wash water has 
been eiiminated, is dried. -T. St. 


XXIII.-ANALYSIS. 

Filter iritli }rirc-(](tH-:e layer. F. Mach and P. 

Loderle. t'hem.-Zoii., 1010, 43, 831. 

The platinum gauze used in the filter described 
previously hy the authors (.1., 1019, 476 a) may be 
replaced by silver gauz('.— W. P. S. 

Iron Ixtsins; I’se of in analysis. H. Sertz. 

Z. angew. Cliem., 1020, 33, 156. 

Iron basins or (rucihles are useful for sulphide 
fusions where platinum or silver vessels are unsuit- 
able. The iron is attacked but slightly, and its 
resistance may be incr«‘ased by treating the vessel 
with iiitiic ;.''id. -W. P. S. 

JVeifjht hureite for yas analysis. E. R. Weaver 
and P. C. liodig. Amer. Chem. Soc., 192t>, 42, 
1477 — 1485. 


number of units of mateftial to give the scale read- 
y. To avoid repeated calculations, a table is given 
showing ,tho units of colour corresponding with ear h 
scale reading from 100 to 1. The instrument may 1)„ 
used for determining the colour of raw sugars. 

— W. P. fi. 

Meltiny-points ; Method of avoidincf temperatn i , 

correction in the daiermination of . M 

Francois. Bull. Soc. Chim,, 1920, 27, 52S— 5:t(i 

A MODIFIED form of the flask generally used as 
bath in determining melting-points is described, I,- 
means of which the thermometer, including tl;,, 
stem, may bo imnnnsed in the liquid of the baih 
and be hinited by the return flow of liquid in l!i.. 
convection current sot up by heating the bulb (,( 
the flask. By a simple arrangement of mirrors it i. 
possible to read the tempcrattire on the thi'niu,. 
inetor and observe the material in the eapill.nv 
melting-i>oint tul>e simultaneously tbrougli di, , 
telescope. — W. (4. 

Boiling-point ; Method of determining the )/•//', 

.wtall amounts of substance. V^ Arregiiino. Sm , 
Cliiin. Argent., 3 ( Reprint). 

A C’o.MPACT and simple apparatus is described hy 
means of wliicli it is possible to (bdermiiie t];,. 
boiling-])oint of licpiids with b.]). Ixdow 210 (' 

with only about 3 mg. of substance, {('f. 4 Cs, 
wSept.) — W. (i. 

Specific refraction; Signifeanee of — — in <n,i. 
Lytical chemistry. N. Hchoorl. Rec. Tr.u 
Chim., 1920, 39, 59 4- 599. 

The author discusses tlu’ limitations of the ii-r n 
the specific refraction, (n -!)/</, values foe tii 
id(‘ntification of an unknown organic compound, 

— W. (1. 


An apparatus is doscril>ed whereby the volume of 
gas taken into a gas analysis burette and that 
absorbed by any reagent is measured by widghiug 
the amount of mercury expelled or taken into the 
burette, .Specimen analyses show that the mean 
error in a single gas ab.sorption is O’OO'll : , with a 
maximum error of 0 011,^. — d. F. S. 

Analysis hy fractional dist illation. Method of 

maxima and minima. C. .Moureii, C, DiOraisso, 
and P. Robin, Bull. Soc. Chim., lt>20, 27, .)23- 
527. 

For the .separatism of mixtures of Ii<iuiii.s with boil- 
ing-points close, together, !<*i((essive fractional dis- 
tillations are recommended, thi' division into tra(- 
tions being t,ontrolb*d not by the boiling-point, Imi 
by maximum or minimum values ot physical pro- 
perlies su( h as the sp. gr.. ndractive imlex. vi.s- 
cosity, etc, 1 he rectilicalioii is rontininsl, similar 
fractions bemg united for further fra<tionation, 
until a fraction is obtained whic h when divided by 
slow distillation, gives sub-fractions all having 
identical boiling-points and physical properties. A 
simple vaseline manometer is flcscrihcsl for detect- 
ing very slight variatitms m jire.^siire during di.s- 
tiUation, and by means of which a di.st illation limy 
be interrupted and later readily resumed under the 
aarne reduced jiressure, M . C. 

Tint phoiometer; Th^ Uess-Jres and its use 

wUk ram .sugars. G. P. Mendo aiui 3. B. Harris. 
J. Ind. Fng‘ Chem., 1920, 12, 6K>- fjHH. 

Tiik Bcale readings of this photometer (d., 1917. 
449) do not expre.s.s directly the relative amounts of 
colour, nntf for solution.s containing 1, 2, 3. 4, ete., 
units of material run in powers of the reading.s for 
1 unit, considering the scale readings as decimal 
fractions. Expressed algebraicallv, this relation- 
ship between the scale reiMiing.s and the amounts of 
colour become* y «K*, where y is any scale reading, 
K the reading for.Jl unit of material, and x the 


Jicactions; Sensil iveness of gualifnfire — . / 

Pufas<iuin n>ns. (). Lutz. Z. anal. C’heni., I'li’ii, 
59, 115 -165. 

Tkstf, of tlie sensitiveness of various roactifiii i.t 
potas.sium were made under the saino condition^ n 
to teinporatun' (18^ ('.), time of contnet (5 miiis,., 
and volume of potassium chloride solution (5 i ,! .), 
tlie figur<*s give the minimum com cnlratiun i.t 
potassium which tould be detixAod : — I’-rc li'di :( 
aci<l, I'.l.'k); phospliomolybdir a(ud, l!56l; i>Iatiiiii: 
chloride. .so<lium borotluoride, 1:970; aniline 

silit oliy(irofluorid<‘. 1:1022 ; sodium phospli-il m y. 
•stale, 1:2170; phoapliotuugst ic acid, 1:2801) ; s mImh: 
(aflialtinitrite, 1:25000; sndium-hismuth tlii'-ii- 
ph.atc. 1:571H)0: Kodium pierat**. 1:840; s,„hiim 
amiiio-/4-naphtholsulphonate. 1:1022; sodium iut.i’’- 
tratc, I'lOoO. 'i'luvse rcsult.s may he expre^sn! ;n 
wcielit of potassium, r,;/., l:l3o woiiUl be 1! I ' 
g. K IRT 5 c.c. 


Sulphunc acid; tiravimel nc detenninnt lan of — ^ 
I. W. Winkler. Z. angew. Cliem., 1920, 33, 
I5!f 1<>), 162 Ksl. {('j. .1., 1920, Ikll A.) 


I'he presjuico of ammonium ciilorido to some extent 
lecrca.scs tin* interfereme of magnesium, zin» . 
nanganese, and other salts on the priai^iitation ol 
uljihuric acid as Ijariiini sulphat«‘. I’aliles arc 
pv( ii w hich show the eorrei tions to h(‘ miub' tor the 
4Fe< l of alkali clilorides on the precipitation. In 
oluiioiifl roiitaining alkali sulphates or miignesiuiu 
iilfihate the sulphuric m id is most accurately de- 
onnined by adding I g. of ammonium ehloride and 
c.c. of iV/1 hydrociilorii* acid to lOO c.c. of thy 
olution, boiling the mixture (a fragnumt ol 
netallic cadmium is ndrlinl to emsuro 
ng), and adding n slight excess of 10/. bjnuin 
dtloride solution. The barium sulphate is coll ec tea 
if ter 18 hrs., washed first with 25 c.c. of cold water, 
;hen with hot w»t«r, dried ot 180^ C., ond weighwl, 
ir the precipitate may bo ignited before being 
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weighed The weight is Corrected from tables to 
obtain the actual amount of barium sulphate. 

— \V. P. s. 

I*hosphoric acid; Estinuition of small amounts of 

as barium phosphornolyhdate in (he presence 

and in the absence of organic phosphorus com- 
pounds. 8. PoBternak. Bull. Boc. Chim., 1920, 
27, 507--518, .564--5(3S. 

Foil the estimation of amounts of phosphorus as 
Finall as 0’05 mg. tlic following methods give accur- 
ate results. In the .ahsence of organic phosphorus 
compounds 10 c.c. of the phosphate solution is mixed 
witli 10 c.c. of a 20% solution of ammonium sul- 
phate and 1 c.c. of sulphuric acid ; the mixture 
18 iieat^ to boiling, 5 — 10 c.c. of a 10% solution of 
ammonium molybdate added, allowed to stand for 
15 mins., and the ammonium phosphomolybdate col- 
lected, waslicd with a 5% solution of ammonium 
nitrate, dissolved in ammonia, and reprecijiitatcd 
by the addition of a 10% solution of barium 
chloride. This precipitate is collected, washed with 
water, dried, ignited at a red heat, cooled, and 
weighed; it has the compo.sition 4Ba.„[P04 

(Mo(),).a,lhi«‘S(h(Mo(),)„ (1 g.. .0-00739 g. P). In 
the presence of organic phosphorus compounds the 
mineral phosphate in 20 c.c. of solution is precipi- 
tated at 12° — 15° C. in the presence of 10 c.c. of a 
20% solution of ammonium nitrate. The precipi- 
tate i.s collected after two hours, and its subsequent 
conversion into barium phosphomolybdate is carried 
out as described above. In this case, the precipitate 
bus thi' composition HRa.^dPO/MoO,), 

(11^04),, tlu? factor being 0'()()780. — \V. (J. 

Iron; Estitnation of and separation of man- 

ganese from iron by nitrosophenylhydroxylaniinc 
aunnoniuvi (cupfei ran). E. II, Arcliibald and 
!1. V, Fulton. Trans. Boy. Boc, Canada, 1919, 
13, [iii.], 213 — ‘253. 

Thf, cupferron precipitate of iron is slightly soluble 
in tho acid solution from which it is precipitated. 
Tlie ‘•olubiliiy is apparently not affected by the 
substiliition of sulphuric’ for hydrochloric acid, but 
is appreciably lowered by addition of ammonium 
diloride. The precipitate is slightly soluble in the 
wash-water. If corrections are applied for these 
soluhiliti('s, the doter:riii:aLiou of iron by this 
method becomes v('ry exact. Iron can be separated 
from mangan(’sc in a solution containing four times 
as much manganese as iron, the amount of man- 
ganese carried along with the precipitate being in- 
.'ipprcciahle for most purposes. This amount in- 
creases with the acid dilution of tho mother liquor, 
'riie presence of ammonium chloride to the extent of 
5 g. ill 100 e.c, of solution is an advantage in this 
separation. — J, U. P. 

Iron; V oiumcf rir delerinination of — in the pre- 
sence of hydroehJorir acid, 2 )ho.y)dioTUs, o.ry-acids, 
and organic inaiter. H. D. Uichmond and E. M. 
Ison. Analyst, 1920, 45, 2.5.H— 2G0. 

To determine iron in pharmaceutical syrups etc. 5 
or 10 c.c. of the sample is treated with a few drops 
of hydrix’hloric acid and N j 10 permanganate solii- 
is added until a transitory purple coloration is 
I; PTViuced throughout tlie solution. An equal 

a iline of concentrated hydrochlorie acid is then 
Jed, a small quantity of sodium carbonate to give 
atmosfdicre of earhoii dioxide, and then N 1 \0 
^nous chloride solution, a drop nt a tiin.-, until 
i- « ‘rop of the mixture gives n blue coloration with 
>;% V^cyanitie solution. The mixture is then titrated 
; . the stannous chloride solution until a drop no 
V-'er gives a coloration with thiocyanate Rohitioii. 
of iV/10 stannous chloride solution -O’OOoG g. 

:'|w. p. B. 

Determination of small quantities of as 

^anate. R. Willstatter. Ber., 1920, 53, 
1^1154. 

Hlition under investigation (0'6 — 1*0 c.c.) is 
Ml with concentrated hydrochloric acid 


(0*5 c.c.) and made up to 50 c.c. with freshly 
prepared ammonium thiocyanate solution (40% or, 
with larger amounts of iron, 10%). Tho coloration 
is niatchcHi by standard solutions of iron w'hich arc 
similarly treated. Dimculties are caused by the 
presence of iron in the purest commercial an>- 
monium thiocyanate and by the instability of ferric 
thiocyanate in solution. The former is overcome by 
iMiiling the thiocyanate solution for a short time, 
after which it remains colourless on cooling. The 
latter is due to the gradual reduction of the ferric 
salt by the thiocyanate, the process not appearing 
to he catalysed by the ferrous salt formed. ((U 
d.C.B., Sept.)— H. W. 

('oiriinn: ('omparison of ten different methods of 
estimation. (}. E. Ewe. Amer. J. Pharm., 
1920, 92. 401—410. 

(’alch'm was estimated by the following methods 
in a specimen of calcite containing 0-0407% of im- 
piiriti('s (silica, iron, and alumina), the results being 
(’xpressed as pcn^c iitages of CaCth (1) Precipita- 
tion as oxalate and weighing as carbonate, 99-57%. 
(2) Precipitation as carbonate and weighing as 
such, 100-07%. (3) Weighing caihon dioxide liber- 

ati'd by hydrochloric acid by absorption in pota.ssium 
hydroxide solution, 100-03%. (1) l*rccipitation as 

oxalate and weighing as oxide, 9t)-8(3 %,, (5) Preci- 

jiitation as sulphaO? and wi'ighing as such, 99*68%. 
(6) Prisipitation as oxalaUx and weighing as sul- 
phate, 100-39%. (7) Frecipitation as oxidate and 

titration with permanganate, 99'68 ' . (8) Preci- 

pitation as oxalate from a slightly acid solution, 
1^9-87%. (9) Weighing by difference carlion dioxide 

liliorated by hydrodiloric acid in a Geissler appara- 
tus, 99-80%. (10) Decomposition by excess of stan- 
dard suliihuric acid and hack titration of the excess, 
99-75;%-0. V. M. 

Mercury in organic comjiouitds ; j)ete nnination of 

. .M. Franvois, Bull. Soc. (.’him,, 1920, 27, 

568. (f/. J., 1920, ‘280. \). 

Foil the deposition of the mercury the following pro- 
cess is recommendc'd : About 0 59 ^ of the dry pow- 
dered organic matter is mixed with 30 e.c. of ether, 
JO c.c. of alcohol, and I (;.c. of strong hydrochloric 
acid, and 1 g. of zinc turnings is added immediately. 
The mixture is shaken and h’ft for I hr., after which 
another t g. of zinc is added, the mixture shaken, 
and again left for I hr. A third 1 g. of zinc is 
added and the mixture left for 24 lirs. By this 
time all tlie mercury is depo.sited on the zinc, and 
the estimation is coniifleted as dcsrribcd {loc. cit.). 

~W. G. 

Acetic acid in acetates; Method for the dctei'mina- 

tion of . (). A. Pieketr. ,1. Jnd. Eng. Chem., 

19‘20. 12, 570—571. 

« 

DiSTiLi.-VTioN witli xylene as a carrier for the acetic 
acid is recommcndt'tl ; ‘i’o g. of the acetate is mixed 
in a distillation tlask with 40 e.c. of water, 20 c.c. 
of Kj phosjihoric ai’id, and 350 c.c. of xylene, and 
the mixture is distilled until only a thin film of 
xylene remains on the mirfiu e of the pho.sphoric acid 
.solution. The acidity of the distillate is titrated 
and allowance made for hydrociiloric acid if tlie 
acetate contained chlorides.— W. P. B. 

Methyl alcohol; Detection of by formation of 

methyl p-bromohenzoafe. W. .Xulenrieth. Arch. 
Pharm., 1920, 258, 1—14. Chem. Zentr., 1920, 
91. IV., 29. 

Thk formation of crystalline methyl* p-hromoben- 
zoate (m.p. 77° — 78° G.) by tho action of p-bromo- 
benzoyl cliloride with suhscipicnt conversion to p- 
bromobenzamide (m.p. 188° C.) may be employed for 
the detection of methyl alcohol. Formation of the 
ester is nearly quantitative, and 0*05 g. of the 
alcohol can be detected, even if highly dilut^. 
Ethyl p-broinobeiizoate is a liquid which does not 
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solidify even at -16“ C. ; tho crystalline methyl 
eater is formed in an aqueous solution containing 
02% of methyl and 0'8% of ethyl alcohol; in the 
case of mixtures of tlio alcohols, however, it is 
advisable to increase the proportion of methyl 
alcohol by fractional distillation, using the first 
fraction for the test. By this means O’l g. of 
methyl alcohol can ho dcUntod in 200 c.c, of urine. 

— L. A. C. 

Xitro coinpoinuls ; Exiniiumtion of Inj meuns of 

tifuniuin vJiloride (nxl solpinitr. C. F. van Duin. 
lle<‘. Trav. Cliini., 1!)2(), 39, 578 585. {('f. Callan 
and others, ,J., 1020, 86 t.) 

In the <'stiniation of nitro-nitrogen by Kneclil’s 
method it is recommended to n.se titanium sulphate 
instead of tlie chloride for feebly .substituted nitro- 
eompoiinds. s-Trinitrnhen/.ene may Ik* successfully 
reduced to dinitroanilino by means ol titanous 
ehloride. From the results of the reduction ot 
2.d.l.G-tctranitr()aniline and of trinitrometliylnitr- 
aminoplicnol by titanous chloride it is believed that 
the nitro group in ])osition 3 has the stnieture 
'XO. and not 'OXO.— W. (J. 

y itro-{p'oups ; liapid dcU'i ininaf ion of by a 

modifiention of Yotini/ and. Siniin’s inrthod. L. 
Dosvorgnes. Ann. Cliiin. Analyt., 1920, 2, 111 — 
143. 

From 0 2 to 0‘3 g, of the substance is dissolvcsl 
in alcohol (solution of the substance in sodium 
hydroxide often gives a yt-llow coloration which 
interft.Tes with the snhsequenl procedure), 101 c.c. 
of .3% stannous chloride solution and 25 c.c. of 
hj'droohloric :i'-id aro added, and the mixture is 
lieated under u rellux condenser for 2 hrs. ; a cur- 
rent of carbon dioxide being jiassctl tlirongh the 
mixture during the whole time. 1’he mixture i.s 
then diluted to a dc'finite volume and tlio excess ol 
stannous eldoride is titrated in an aliquot portion 
with iodine solution. Tin* method may be used 
for a largo iiunil)er f)f nitro-eornpouinls, but fails 
in the case of nitroplienols. nitronaphtludenes, and 
certain vojatilo coinjiounds.— W. P. S. 

See al.sn pagos (\) 561, Thiix'iionotf-^ (vSInns), 
Fm v/.sieas ((Jla.ser) ; Vciroleum spirit (Hess); 
566, Tor from coni (Fischer and Schrader); 507, 
rhrrol etc. (Chapin): 5(38, S'///; nnd iroul (Battegay 
and Voltz) ; 569. Tin (Boiiman), .l//imo/ii)i//i 

h)/drnr)cn finoridc (Chase); 574, in iron 

(OhorholTcr and Von Keil), S’if//dii/r In iron etc. 
(Vita). Zirconium nnd titai^inm in sfccl (Liindell 
and Knowh '>). speed steef (War<(). (h ipjcn m 

ripinidc .snlu f ion s ( Ifainilton) ; 575, f*iil.linn 
fion'i (Bo.vio); 577. Ink in mritivij (MiUhell); 578, 
Uuhher (Ta w is and McAdamA ; 579, FcrtiHscis 
(Moore): 58(), J!r<hirinn .'nh/ni'. (Van Nonhuijs: \ ;in 
dor Liinlen). A5//dit/io/ fesf for stnpir ( Kantlinan), 
Jhastntir power (Flohil). .Xlrojiof (Waldhott): 58|, 
JcHy (Camphell), ('nrf>oa diojidr in irnfcr (XolH ; 
582, Fln/fin (lliplM-i). 


Patent List. 

The dates given in thix list are, in the caee of Applioa- 
tiona for Pj^tenta, thoae of application, and in the caae of 
Complete Specifications accepted, tho«e of the Official 
Journals in which the acceptance la announced. Complete 
Specificatione thns advertised as accepted are open to in- 
spection at the Patent Office immediately, and to opposi- 
tion within two months of the date given. 

I^GENERAL; PJ.ANT; MACHINERY. 

Applications. 

Bnrbiit et Fils ct Cio. Recovery of volntib* 
liquids from mixtures with air. 22,888, Aug. 3. 
(Fr., 1.8,19.) 


Bloor. Apparatus for filtering liquids. 22,650. 
July 30. 

Bloxaii] (Cc.s. f. Maschincllo Druckciit- 
wUsseruiig). Presses for briquetting or drying, 
22,748. July 31). 

B.rutzkus. Apiniratus for chcmicid production 
and research. 23,039. Aug. 4. (Cer., 4.8.19.) 

Buckliam, Danudl, and Purvis. Mixing 
machines, 22,731. July 27. 

Fleurv and Robertson. Drying apparatus 
22,147. ‘ July 28. 

Fuller-Iichigh Co. Pulveriser-mills. 22, 73^ 
duly 30. ((T.S., 8.11.10.) 

Hinchlov. Px[)ressing liquids from malt'rial 
22,880. Aug. 3. 

Smallwood. Furnacc.s. 22,791. .Inly 31. 

Thompson (Zip Manufiicturing Co.) Criiidiug 
tompounds. 22,321. July 27. 

lV(4tor. Producing linelv griinnlated com- 
pounds. 22,273. July 26. (Cer., 24.7.19.) 

CO-WI’LLTK SetX'TKirATIOVS AC'C’F.l’TKl). 

10,031 (1917), Ces. f. Einde’s Ei.smaschincn 
Separating constituents of air or other gast-mm 
mixtures. (117,956.) Aug. 5. 

8821 (1918). BarlK't ct Fils ot Cie. Tubular 
evaporating, condensing, and cooling apparatU'. 
(1 17,070.) Aug. 11, 

2380 (1919). Iinray (Jefferies). Cooling ami 
li(Hiefaclion of gaseous Iluids. (118,588.) Aug. l i 

7871 (1919. Ceiioral Chemical Co. Apparaii:^ 
for ahsorl)iug gasi's for a gaseous mixluti, 
(121,761.) Aug. 5. 

12.251 (1919). Morris and Havihiud. Sic \ \ 

1! Fl'KI.; C.\S: MINKRAE OlES A.Mi 

WAXES; DKSTUVCTIVK DISTIELATTON 
HEATIXC; EICHTIXC. 

AI’I’LTC.ATIO.NH. 

Ballajiiine and Uarl(*y. Drying j)cat etc. 22.2 h 
July 26. 

Blair. Treatment of peat. 22,885. Aug. 3. 

Hmulley. Composition for us<' as a fuel or huiM- 
ing material. 2.‘ho53. Aug. 5. 

Colrnore and Field. Coal substitute. 22.!'!'" 
Aug. 4. 

Corlhesv. Disiilialion of liquid hydrocailM-i 

etc. 22,720. July 30. 

Cummins, (ias-retorl settings. 22,952. Ann, I 

Davidson. De-'inu tivi* distillation of coal m 
22 187. July 28. 

Engclke. Distillation of hydrocarbon ejl 

asphalts, etc. 22.373. July 27. 

Evans. ,Si;tnicr, ami .South Metropolitan (Ft' ( 
Beiuoving hvdi ogeii sulphide from gases. 22.'^' 
July 29. 

Evaim. Dcsirm t ivf di^tdla^ion of carhoma '' 
Huhstanecs. 23,110. Aug. 5. 

Farhw. vorm. .Meistcr, laicius, ii. Briinitif;. Pc 
cevs for <l<-sulphurising ga^C'. 22.160. .July 2' 
(Cor. 29.7.19.) 

Johnson (Ihidiseljo Anilin n- Soda Falir ). Pio • 
for desulphurising gase". 23,031. Aug. 4. 

Maclaurin, nnd Scotli''h By-Prodm;ts, htJ 
Manufacture of lubriialiiig gri'ases. 22.1‘e 

Jnlv 28. 

Pease. 22,531. Sfc VTl. 

To/cr. T,nw -temperature carbonisation atsl 
gasification of cold etc. 22.637. July 30. 

(‘OMrLKTK SpF( IKK’ATIONS ACCKI’TKP. 

3918 (1919). Smith. Furnace retorts. (123./3'.' > 
Aug. 11. . 

8.559 (1919). Nielsen. Manufacture ol )" e 
fuel. (125,0,83.) Aug. 11. ^ , 

13,607 (1919). Campbell. Apparatus for makim: 
Kos. (148,027.) Autf. 5. ) 

20,697 (1919). AVXdb. Gas-producers. (148,l)o^ > 

Aug. 5. 



PATENT LI8T. 


687 A 


Vol. XXXIX,. No. 10.1 


iil-taH and tar products. 


COMPLKTE SpECIFI CATIONS ACCEPTED. 


Applications. 

A tack and Robertson* Halugenation of anthra- 
(luinono derivatives. 23,113. Aug. 5. 

Corthesy. 22,720. Sre IT. 

Kngelke. 22,373. See If. 


Complete Si'Ecification Accepted. 

4-278 (1919). Sutloii. Sulpliuiiating processes. 
(117,9()7.) Aug. 5. 


1878 (I918)v Marks (HUttenwerk Niederschone- 
weido A.-(l.). Manufacture and use of cuprous 
oxide. (147,938.) Aug. 3. 

10,071 (1919). Morel. Produeiion of basic sul- 
phate of chrome and its use. in tanning etc. 
(148,015.) Aug. 11. 

31,908 (1919). Pcstalozza. Kleetrolytic appara- 
tus for direct i)roduetion of liypocblorites. (148,093.) 
July 5. 


Vni.— GLASS ; CERAMICS. 


IV. - COLOURING MATTERS AND DYKS. 

Al'PLrC.MlO.VH. 

Atiuk and Robertson. 23,113. Sec 111. 

Atack and Soiitar. Tntermedjates and dy<- 
siulFs of authraqiiinone series. 23,111. Aug. .3. 
Cowley (Cowley). Dye. 22,157. July 28. 

Complete Specification Accepted. 
10,210(1919). Alaelaurin. Alanufaeture of dyes. 
(U>i,'017.) Aug. 11. 

V. _FIBHLS; TKXTILKS; CKLLUJ.OSK; 

PAPJRL 

Applications. 

lilaiul aiul Waek. Colouring surface.s of paper, 
cardhoai’d, etc. 22,390. July 28. 

Rronnei t. Manufacture of artificial silk. 22,89S 
and 23.103. Aug. 3 and 0. 

Brrinin'i’t. Production of high -percent age sul- 
phite cellulose. 23,030. Aug. 4. 

Dreaper. Manufacture of artificial .silk yaru'^ 
etc. 22,827. July 31. 

Dreyfus, ALmiifaeture of films, cclluloid-lilo' 
masses, etc. 22,971. Aug. 4. 

Lord, AVliite, and Radrliffe Paper Mill f’o. 
I\laiPifa( ture of paper ('te, 22,971. Aug. 4. 

Meldia ]\lanuf. Co., and Melsoin. Dope for 
balloon fabric ('tc. 22,371. .)uly29. 

VJ._iilKACH 1NG: DYLING, PILTNTING : 
FlNfSHlNCL 

Applications. 

Fansliawe. Liiiishing fabrics. 22,141. July 28. 
F('rraii<l and Rih'V. A[)paraius for treating 
it Ktih's with Iluids. 22,009. Aug. 4. 

VIL- ACIDS; ALKALIS; SALTS; NOX- 
M LTAL41C FLE.MFNTS. 

Apijucatio.nh. 

('amllot. Jjime, eemi'iil, ide. kilns. 22.3!»3. 
July 29. (Fr., 10.9.19.) 

Fahrv. Rlhtaining sulphur from hydrogen sul- 
phide. * 22,183. July 26. 

Kaltmibach. Alanufaeture of sulphuric a»id. 

: 22,000. July 29. (Fr., 18.2.20.) 

Leek. Mee/c, and Olympia Oil and Cake Co. 
i Alannfaeture of hydrogen by the iron-steam pro- 
i cess. 22,18s. July 20. 

i Aloonoy, Manufacture of a snlufion of chromie 
; sulphate. 23,020. Aug. 4. 

' Piiase. I'lxtnvetion of ammonia from gases. 

; 22,331. July 29. 

Pfanncnschmidt. Acid chambers, towers, etc. 

; 22,633. July 30. (Ger., 31.7.19.) 

^ Reid and Spashett. Coneentrnting sea-water 
etc, and rt-covering snlt.s therefrom. 22,380. 
^ July 27. 

\^"ilton and Wilton. Alanufactiirc of sulphate of 
^ ammonia. 23,247. Aug. 7. 


Applications. 

Marlow. Gas-fired ovens or kilns for making 
tiles, pottery, etc. 22,641. July 30. 

Meytu’. Grinding or abrading substances. 22,816. 
.luly in. ((icr.. 21.1.19.) 

IX. IILILDING MATKIllALS. 

ApI’LK ATION8. 

.\mhrusr, Midhod of ai <« lei at ing setting of 
com ri'ti' etc. 22,920. Aug. 3. 

Rcan. Manufacture of Portland, Russian, lime, 
etc. cements. 22,933, Aug. 4. 

Rradley. 23,033. See 11. 

Caiullot. 22,393. NceVlI. 

Planson, and 'fraunks ForKchiingslaboratorium 
Gcs. Manufacture of artificial wo(k1 i>te, 22,825. 
July 31. 

Complete Specifications Accepted. 

10.733 (1919). IL'iidersou. Riiuminous binders. 
(11M.003.) Aug. 5. 

611 (1920). Smidih A Co. Metliod of making 
eement. (137,334.) Aug. 3. 

.\. -METALS; .MKTALLFRGV. INCLUDING 
KLFX’TRO-MFTALMRGY. 

Applications. 

Rotten, Gibson, Hounslow, and McRorie. Sol- 
dering aluminium. 22,926. Aug. 3. 

Imray (Jackson and Ck).). Pndiininary treat- 
ment of ores or niotalliirgical prtulucts. 22,439. 

■ July 28. 

T.avaiidoyra. Aluminium alloys, ami method of 
making and treating tliem. 22.362. July 29. 
(F.S., 7.8.19.) 

Lew and 4'errisse. Acid-proof castings. 22,907. 
Aug. 3. (Swifz., 27.9.19.) 

Manelu'stcr Furnaces, Ltd., and Russell. Fnr- 
nac('s for heat-treating matm-ials. 22,368. July 29. 

Meakiii. Removing oxi<Ie from sheet metal. 
22.312. July 27. 

Minerals Separation, Ltd., Sillowi, and W^ood. 
Ore concentration. 22,763. July 30. 

Tugwood (Dwight and Lloyd Midallurgical Co.). 
On-sintering mechanisms. 23.238. Aug, 7. 

Complete Specifications Accepted. 

10,333 (1919). .Tacksou. Production of iron. 
(147,999.) Aug. 3. 

i 10.439 (1919). Priest, Afiiflle and somi-nuifflo 
j and like furnaces. (148.030.) Aug. 11. 

X T .—ELKCTRt )-CH EMI STR Y . 

Applications. 

Adam. Electrolysis. 22.244. July*26, 

.\dam. Ficldhouse. and Stevenson. Electrolysis. 
22,24.5. July 26. 

Alexander (Stuart Electrolytic Colls Inc.). Elec- 
trode and electrolytic batteries. 22,9^. Aug. 4. 

Mull. Utilising mica for electrical purposes. 
22,973. Aug. 4. 
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Smith. 23,201. sSfecXIX. . 

Vesnie. Apparatus for producing by electrolysis 
gas under pressure. 22,260. July 26. 

Complete Specific.ations Accepted. 

10,130 (1919). Teixeria. Electric furnaces. 
<147,988.) Aug. 6. 

i2,2ryi (1919). Morris uiid Haviland. Elec- 
trical precipitation of particles from gases. 
(148,659.) Aug. 11. 

22,913 (1919), Krenionezky and Dukes. (lal- 
vanic cells. 032,803.) Aug. 5. 

31,908 (1919). IVstaloKza. Sre VII. 

X J 1 . —FA rS : 0 1 InS ; M' A X KS . 

Applications. 

Hough. Mnnufiuturc of scouring and emulsify- 
ing compounds. 22,677. .luly 30. (Fr., 20.3.20.) 

Nicholson. Apparatus for extracting fats and 
oils. 22,386. July 27. 

Complete Si’ecieications Accepted. 

2362 tl919). Dunham. XX. 

10,094 (1919). Force. Detergent compound. 

<^125,986.) Aug. 5. 

1977 (1920). V<'reiu. ( horn. M'erke. See XVIIT. 

16,893 (1920). Dunham. Kdible oil prepara- 

tions in dry form. (14'^, 7.34.) Aug. 11. 


XHI— PAINTS; PIGMENTS; VARNISHES; 
RESINS. 

A PI'I.ICATIONS. 

AVade (Redmanol Chemical Products Co,). Pro- 
duction of phenolic oomlensation pnxluct.s. 
'22,612-3. July 29. 


XIV.— INDIA-RCBBER ; GUTTA-PFJICHA. 
Applications. 

Catalpo. Etd., and S( hidrowitz. ^Manufacture 
of caoutchom etc. 22,491. .July 28. 

Joannide.s. ^lanufactiire of dental rubher. 
22.8 m 1. Aug. 3. 

Stowari, Vulcanisation of rubber. 22,503. 
.July 29. 


XV -LEATHER; BON*E; HORN; (iU’E. 
.Applications. 

Poppe. Removing grease from skins and hair 
with recovery of tlie '■olvent. 22,2'^2. July 26. 

Rauten.st? apeh. LTihairing skins and hides. 
^.019. Aug. 4. 

Complete Spfi tmcations Acceited, 

4571 (1919). Ramjet liiiii A' Co. Pna-t sses based 
on the action or enzymes for hating hid<*s. and 
baths, mixtures, eu-. for uve therein. (I24,71H.) 

Aug. 11. 

10,074 (1919). Morel. See. VII. 


XVI,- SOILS; FERTILISERS. 
Applic.^tion. 

Broadhridge and Ed.ser. PriMuetioii of fertiliser. 

23,162. Aifg. 6. 


XVII.-SUGARS; STARCHES; GUMS. 

CoMPtm SPBcmcATiON Accepted. 

1277 (IWO). V^rein, Chep. Werke. See XV III. 


XVIII.— FERMENTATION INDUSTRIES. 

Applications. 

Fleisch'mann Co., and Harrison. Production of 
yeast. 22,374-7. July 27. 

Complete Specifications Accepted. 

1977 (1920). Verein. Chem. AVerke. Manufacture 
I of glycerol from sugar. (138,331.) Aug. 5. 

I 9321 (1920). Jarraud. Ageing spirits and 
I alcoholic liquors. (141,687.) Aug. 5. 


i XIX.— FOODS; WATER PURIFIC.VTION ; 

j SANITATION. 

I Applications. 

Fitzgerald. Preparation of commercial products 
from blood. 22,751. July 30. 

Humphries and Penn. Preserving and sterilising 
canned fruit etc. 2.3,239. Aug. 7. 
j Jones, Watson, and Woodlands, Ltd. Maniifae- 
I lure of flour and bread, 22,267, July 26. 

Luca and Petreeea. Preservatives. 22,983. 
i Aug. 4. 

! Marshall and Sutcliffe. Preparation of edible 
; products and food for animals, 22,962, Aug. 4. 

' Smith. Electrically treating fijods etc. 23,291. 

I Aug. 6. 

; Complete Specific ations Accepted. 

10.176 (919). Narn.al. A'ennoots. Jnigens 
; Vereen. Fahr. Artificial milk pro<lucts. (I28,.>j|j 
Aug. 5. 

16,893 (1920). Dunham. ,SVc Xlf. 


XX.-0R(;ANIC PRODUCTS; medicinal 
SUBSTANCES; ESSENTIAL OILS. 

Applications. 

Hewitt. Production of tasteless derivative of 
qiiinidine. 23,016. Aug, 5. 

Kuh. Production of neutral alkyl esters ol siji 
phurie acid, 22.873. Aug. 3. (Austria, 8.8,19 i 

(’(IMPLKTE SpEClEICATlONg ACCEPTED. 

1600(1919). Ata<k ami Haworth. Matiiifin- 
ture-of aromatii' alkylamino conjpounds. (1 17.,'6i ) 
Aug. 5. 

2362 (19110. Dunham. Mcilicinal oil ,i- 

fions in dry form. (148, .587.) Aug. II. 

23,372 (1919) Napp (Hoflmann-La Rod)-' A 
Co.). Manufacture of comph'X .silver '<alt^ of nh- 
jdiatie amino acids. (1 18,074.) Aug. 5. 

XXL IMIOTOfiRAPHIC MATERIALS AM) 
PROCESSES. 

Applications. 

(’hrist«'usen. Photographic reproduetft^ii , 22.76') 
Jniv 30. (Ihuiiiiark, 2.5.3.20 ) 

Price. Photographic jirinting. 22,5^9. July 21*. 


XXIl. EXPLOSIVES. MATCHLS. 
Application. 

•Marks (Du Pont di* Nemours and Co,). Un'- 
pellant, and proce.ss of producing same. 22.711. 
July .30. 

XXIII.-ANALYSJS. 

Applicition. 

Hartridgo and Paicri. Method of deterniinu'S 
acidity or alkalinity of floida. 23,197. July 26. 
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Heat tranamission; Effect of air in steam on the^ co- 
efficient of . C. 8. Ilobinson. J. Ind. Eng. 

Chem., 1920, 12, 644—640. 

For calculating tho coefficient of the transference 
of heat from vapour to cooling fluid, data are re- 
quired* for tho fllrn resistance on the vapour side, 
tho resistance of tho metal, and the film resistance 
on the liquid side. An equation is given for calcu- 
lating tho last-named factor. Curves are also 
plotted showing the relationship between the film 
coefficient for condensing vapour and the percent- 
ages of steam in mixtures of steam and air, and tho 
effect of air upon the volume percentage of steam 
and the film coefficient. In the empirical equation 
a mean value is assumed for the rate of removal of 
air. — C. A. M. 

Colloidal dispersions liquid coal” etc.']; Vre~ 

paraiion of — - — on a manufacturing scale. JI. 

Plauson. Chom.-Zeit., 1920, 44, 653 — 555, 565 
667. 

About 30 parts of the finely-divided substance is 
treated with 70 parts of tho dispersive agent for a 
certain time, then diluted with suitable cpiantities j 
of the agent, thoroughly mixed, and tho mixture ; 
allowed to stand for 15 mins, to 24 hrs. The super- i 
natant liquid is withdrawn, and tho lower layer ; 
treated with fresh portions of tho .agent and again ■ 
mixed. The liquid then drawn off will behave as ' 
a colloidal solution. In Block’s “ colloid mill ” the i 
mixing is effected in globular vessels which revolve 
eccentrically at an excessively high speed and fling | 
tho mixture against baffle bars while, if desired, [ 
the vessels may bo heated or cooW. By means of ; 
tins mill the oil may be recovered from crude i:mtro- ■ 
leuni sludge; tliis is emulsified with 80 — 90% of , 
water, and Lhe oil subsequently separated from the ^ 
emulsion by heating it at 1(K)^ C. In this way 19’8% ^ 
of petrolmim was recovered from a sludge contain- j 
ing 24'6“j. Oil may be separated from oil shales, j 
and from oil-cake, fiiter residues, etc., by emulsifica- , 
tion with hot water moio ,-fTec;tively than by ex- i 
traction with solvents etc. For the preparation of ; 
“ li(iuid coal ” tho coal is finely ground and enuilsi- j 
fled for j to .3 hours in the mill with 60 to 70% of ' 
ncMitral tar oil,, peat oil, mineral oil, animal or j 
vegetable oils, etc., at a very high velocity, j 
and for a shorter time if protective colloids j 
are added. Up to 15% of water may be added to ' 
the emulsion without causing the coal to separate. ; 
“ Liquid coal ” for Diesel engines must be prepared ; 
from woml charcoal or a* coal containing not more ; 
than 0-8— V2% ash. The “ colloidal mill ” may also : 
be used for many other purposes, including the I 
extraction of jiure resins, the ])reparation of fine 
.pigments from coarser kinds of ultramarine etc., 
Ijind of graphite, and lampblack emulsions, tho 
'Tiydrogenation of oils, and the saponification of 
fats. Phosphates may be decomposed into a highly- 
dispersive form in which they are readily absorbed 
by humic acid. The emulsification may be effectetl 
without or with only 1—2% of sulphuric acid. 

— C. A. M. 

Class to Vidal joints. McKelvy and Tayb.r, See 

VIII. i 

Patents. 

Cas condenser. F. Ryffel. E.P. 124,428, 4.3.19. 

Conv., 4.3.18. 

In a multiple, horizontal, tubular condenser con- 
sisting of a series of co-axial tubes, the gas passes 
downwards through the annular space betwt^en the 
tubes, and the cooling water upwards through the 
inner tubes. The water collects in a tank which 


extends over tho top of tho tubes, and is distributed 
over the outside of the outer tul>€8 as spray. 

— W. H. C. 

Absorbing gases from a gaseous mixture; Apparatus 
^ General Chemical Co., Assees. of F. W. 
de Jahn. E.P. 124,761, 28.2.18. Couv., 3.11.17. 
The apparatus is intended more particularly for 
purifying a niirogcn-hyclrogen mixture under high 
pressure prior to tho synthesis of ammonia. The 
gas at a prc.ssiirc of about 1400 lb. per sq. in. is 
washed with water in a coke tower, and then pass^ 
through a heater to a gas lift, where it draws in 
hot caustic soda solution of about 25% strength 
from a heater. Tho gas and solution pass to the 
top of a tower containing pieces of iron and then 
downward to a tank where the purified gas is separ- 
ated and pa.sses through a cooling coil to condense 
water vapour. The separating tank is connected 
with an overflow tank, and this in turn \vith a float 
vessel which controls a di.scharge valve. The heaters 
for the gas and tho caustic soda are preferably of 
seamless chromium vanadium steel or tungsten steel. 
The system provides means for regulating and main- 
taining automatically a constant level of the absorb- 
ing liquid without the use of valves etc. where they 
would be subject to attack by the liquid. — W. F. F. 

Separating liquid mixtures or emulsions; Method 

of and apparatus for . J. P. Pedersen. E.P. 

125,984, 22.4.19. Conv., 20.4.18. 

The liquid to be separated is guided through a cir- 
cuitous path as an upper layer to a heavier liquid, 
preferably the pure heavier constituent of the 
mixture, or as an under layer to a lighter liquid, 
which may be the lighter constituent of the mix- 
ture, by means of a spiral or zig-zag wall that does 
not extend far into the layers of separated lighter 
and heavier liijuids, so that the main bulk of the 
liquids after separation remain stationary except 
L->r the slow downward or upward flow caused by 
di awing olf the separntefi liquids continuously 
through outlets, tho level of which may be adjusted. 
The level of tho liquid may also bo adjusted (e.g., by 
means of a float valve) independently of the out- 
lets.~B. M. V. 

Cdtahjsis; Processes and apjmratus for carrying out 

ehemieal reactions by . Soc. Chim. des Usines 

du Hhoiie, anc. Gilliard, P. Monnet ct Cartier. 
E.P, 126,279, 4.4.19. Conv., 3.5.18. 

The reacting gases are passed through an insulated 
tube packed with finely-divided catalytic material, 
maintained at the requisite temperature by the 
resistance it offers to the passage of an electric cur- 
rent which is passed through it. No other source 
t)f heat is employed. Examples given are the pro- 
duction of acetic acid from acetaldehyde, of ethylene 
from alcohol, and of acetone from acetic acid. 

— W. H. C. 

Evaporating liquids [by sprayinq]; Process of . 

G. A. Krause. E.P. 132,256, 2.1l9. Conv., 11,7.17. 
In evaporating a liquid by spraying it through air 
or other drying agent, streams of either external 
air or of part of the main drying air are directed 
to the zones of low prcss\ire that would otherwise 
be caused by the suction of tho spraying device and 
might cause incrustation. — B. At, V. 

Evaporators. AV. J. Mellereh- Jackson. From The 
Griscom-Russell Co. E.P. 146,730, 28.7.19. 

To keep the levels in a series of ovapora^Drs at pre- 
determined heights, the overflow from one evapor- 
ator to the next takes place through a narrow slot 
in a vertical tube contained in an external ve^el 
interposed between tho evaporators. The opening 
of the slot is adjusted by a sleeve which slides up 
and dowm tho vortical tube and is manipulated 
from witliout. — W. H. 0. 
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SHUs for the dissociation of chemical solutions by 

heat; Continuous . R. Fabry. E.P. 146,068, 

10 . 2 . 20 . 

Partly dissociated liquor (ainmoniacal liquor, alkali 
bicarbonate solution) flows from each tray of a 
column still through a tubular heat exchanger 
(where it is heated by the dissociated liquid which 
flows in series through the heaters) back to the 
tray next below. — W. H. C. 

Drying machines; liotnry cylinder . W. G. and 

F. R. Simon. E.P. 146,636, 12.4.19. 

The wet material is applied to the heated cylinder 
or cylinders b}' one or more unheatod cylinders 
which lift a film of liquid from the feed trough 
in which it is kept agitated. Any insufficiently 
dried material i.s returned to the feed trough. 

—W. H. C. 

Drying machines. T. Allsop and W. W. Sibson. 
E.P. 146,744, 3.9.19. 

The goods are placed on a conveyor which takes a 
circuitous course through a drying chamber, in 
which air is heated and continuously circulated, 
the stream of air being divided and guided in vari- 
ous ways so as to cause it’ to impinge on the goods 
at various angles. — B. M. V. 

Drying apparatus. F. T. Dow. U.8.P. 1,347,473, 
20.7.20. Appl., 29.4.19. 

Material is delivered from a hopper on to the lower 
part of an endless conveyor working in an inclined 
chamber which is divid^ longitudinally into two 
passages. Tho conveyor is provided with a number 
of carrier plates which stand out horizontally to 
receive the material and carry it upwards through 
the inclined passage. A heating medium is passed 
through the passage containing the charged carrier 
plates. — W. F. F. 

Muffle furnaces; liotary . J. R. C. August. 

E.P. 146,673, 8.5 and 17.6.19. 

A horizontal, rotary muffle furnace is mounted 
concentrically within a rotary heating chamlier, 
which is divided into flues by longitudinal, radial 
Mrtition.s, which also form a support for the muffle. 
^0 muffle is closed at one end, which abuts against 
the closed inner end of the combu.stion chamber. 
This end of the combu.stion chamber rotates in 
contact with a flat plate which forms one side of 
the flue leading from the furnace. The flat plate is 
provided with two opening^ A^hich register with the 
ends of the longitudinal flues in tho combustion 
chamber during its rotation. The flues are con- 
nected in such a way that tho hot ga.se.s aro fonf'<l 
^ take a eig-zag course. A horizontal partition 
in the vertical flue leading from the furnace diverts 
the hot gas Ihrough one of tho openings in tho flat 
plate into the combustion chamber flues, whence it 
returns to the vertical flue through the other open- 
ing in tho plate, A modification i.s descrihr<l in 
which the muffle is heated by a gas or liquid-fuel 
burner arranged concentrically with the mufflo at 
its rear end.— W. F. F. 

Tunnel furnaces. A. Bigot, E.P. 147,391, 12.11.19, 
Conv., 6.9.19. 

The tunnel traverwd by tho goods to bo heated is 
surroundinl by hollow wall.s, the spaces in the walls 
being filled with cheouerwork. Tho (ornhiistion of 
the (gaseous) fuel and air may take place either in 
tho cho<;uerwork, tho goods being heated by radia- 
tion, or ift the central goods tunnel, thus heating 
tho goods directly, or partly in both. The gas for 
combustion i.s suppli^ underneath the hollow 
walla at the end where the goods emorge, and 
always passes through at least a portion of the 
ohequerwork, passing (it desired) to the central 
itiniiel through incliq |0 ports. l%e air for com- 


bustion after passing over the emerging goods in an 
extension of tne furnace, thus cooling them, is free 
to pass either to the cnequerwork m the hollow 
walls or to the central tunnel as determined by 
dampers in the outlet flues at the chimney end. As 
an alternative to, or in addition to passing tho 
incoming air over the outgoing goods in the cooling 
extension, the walls of tho extension may be hollow 
and tho spaces filled with chequerwork, and air 
may ho drawn through by suction and used for 
drying or other purposes. — B. M. V. 

Tunnel-kiln. F. J. Lcisen and E. S. Dunn. U.8 P 
1,345,605, 6.7.20. Appl., 31.1.19. 

The gases from a series of fire zones," spaced 
apart along the length of tho tunnel, aro caused to 
pass through tho kiln to tho stack in tho sanio 
direction as tho materials under treatment. 

— W. H. C. 

1 Treating goods with fluids; Method of and aj>- 

j pdratus for . H. R. Anders, Assr. to Tlie 

I Roessler and Hasslacher Chemical Co. U 8 P 
j 1,345,341.6.7.20. Appl., 1.12.16. 

i The materials are placed in separate compart- 
! ments contained in a rotary vessel, and the treating 
{ liquid is circulated through tho coinpartnient.s in 
1 succession. — W. H. C. 

■ Distillation-retort and separating tank. G. P. 

I Ucndall, Assr. to Carbon Products Co. IJ.8 P 
, 1,345,404, 6.7.20. Appl,, 13.6.17. Renewed 26.5,20: 

i A retort is heated by gas burners which are sup- 
: ported on a perforated partition dividing tho eoni- 
' bustion chamber from a chamber for preheating tho 
air supply for the burners. — B. M. V. 

Crinding-mill. Crushing machine. W. G. 8tevnn. 
son. U.8.P. (a) 1,345,714 and (n) 1,315,715 
6.7.20. Appl., 3.6. and 5.10.18. 

(a) a pit is bridged by a framework which carries 
: a pan rotating about a vertical axis. Tho frame- 
work also supports grinding rollers which are 
rotated about their own horizontal axes by ’ho 
action of grinding, and have a slight vertical move- 
ment, but do not rotato about the axis of the mill, 
(ii) A table with several concc'ntric troughs, r.nh 
with its set of narrower rollers^ is substituted for 
the pan and single set of grinding rollers. 8( (j(i])s 
are provid<'d to transfer tho material under treat- 
ment from the innermost trough to tho next uut- 
, wards, and so on. — B. M. V. 

; Lifting and forcing apparatus for solids and smii- 

solifls; Fluid or air dirert-pres.sure . 8, H. 

; and C. H. Adams. tl.S.P. l,3l7,:i.5H, 20.7.2n. 
Appl., ‘2H.2.19. 

See E.P. i:i6,. 5,8,3 of 1918; J., 1920, Ml a. 

Furnaces C. 8. E. A. Cossevin. E. P. 12.5,S}87, 

22.4.19. Conv., 20.4.18. 

Furnace control. E. McLean. E. P. 117,235, 

17.4.19. 

Miring npjxirnfus. E, Fiorini. K, P, 135. ‘210, 

14.11.19. Conv., 2.5.11.13. 


Conveying and screening materials; Appnraivs for 

. R. A. lladfield and W. T. W. Miller. K P- 

146,6fK), 7.4.19. 

Heat ercknnge.r.s or regenerators. W. P. Thompson. 
From Fours et IVocedt^ Mathy Soc. Anon. I'M' 
146, a33, 12.4.19. 

Heat exchange apparatus. J, G. McKean and 
R. F. Jonea. E. P. 147,397, 6.12.19. 


Exchanging the heat of liquidt; Process and aprn- 

ratut fw . P. DuTieoftri. E. P. H6,679, 

8 . 4 . 19 . 
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Beating liquids by waste flue gases. J. 0. Frazier. 
E. P. 1&,041, 8.7.19. 

Crushing or mkeing mills and the like; Afieans for 

removing or discharging the contents from . 

L. R. Orr. E. P. 147,308, 28.4.19. 

Feeding granular or powdered material in measured 
quantities. The Associated Portland Cement 
Mnnufrs. (IIKK)), Ltd., and J. G. Baxter. E.P. 
147,341, 2.7.19. 

Preventing corrosion. E. P. 146,676. See X. 


nA.-FUEL; GAS; MINERAL OILS AND 
WAXES. 

Banded bituminous coal; Oxidation of the ingre- 
dients of . Studies in the composition of coal. 

F. V. Tideswell and R. V. Wheeler. Chem. Soc. 
Trans., 1920, 117, 794r-801. 

Samples of tho four ingredients of the Hamstead 
Thick Coal (see J., 1919, 452 a, 614 a) have been sub- 
jected to the action of air or oxygen to determine 
their rates of oxidation and relative ignition tem- 
peratures. Determinations by a method previously 
described (J., 1919, 65 a) gave ignition temperatures 
ranging between 170^ and 175° C. for vitrain, 
clarain, and <lurain. The rate of absorption of 
oxygen by each separate constituent was measured 
at different temperatures, the coal being subjected 
in each experiment to a preliminary exhaustion at 
200° C. Of the three main ingredients of banded 
bituminous coal, the bright, vitrain and clarain, 
show greater liability to oxidise and to ignite 
than the dull duraiii. The difference between 
theso ingredients is not, however, so great as to 
warrant any suggestion that the bright portions 
of Hamstead coal are primarily responsible for its 
liability to spontaneous combustion. The influence 
of fusain is uncertain. The authors consider it im- 
probable that fusain has a preponderating influ- 
ence in determining the actual ignition of the coal 
after self-heating has begun; but it is conceivable 
that the rapid absorption of oxygen by fusain at 
low temperatures may be attended by a sulBcieiit 
evolution of heat to raise appreciably the tempera- 
ture of the main mass of the coal, thereby causing 
the most inflammable ingredient (vitrain) to react 
more readily with oxygen — W. P. 

Codl and the gases resulting from its distillation. 
L. Vignon. Ann. Chiiiv., 1920, 13, 284 — .‘101. 

Anilinb as a solvent furnishes a means of differen- 
tiating between different grades of coal. The 
fat ” coals contain a relatively high proportion 
of material soluble in aniline, whilst “ lean ” coals 
contain little soluble matter. The soluble portion 
of the coal is richer in hydrogen, poorer in ash, 
and gives a bettor coke than tho insoluble portion. 
Boiling quinoline also exerts a considerable solvent 
action on “ fat ” coals. In the distillation of coal 
at successively increasing temperatures, tho un- 
aaturated hydrocarbons mostly pass over below 
600° C., whilst methane and the saturated hydro- 
carbons ar? very abundant up to 800° C., their 
proportion then decreasing rapidly with rise in tem- 
perature. Hydrogen is only present in small 
amounts at 6()0° C., but is tho predominating gas 
from 800° to 1000° C., diminishing somewhat from 
1000° to 1200° 0. Carbon monoxide is present in 
considerable amount above 1000° C. The more 
oxygen a coal contains, the more carbon monoxide 
and dioxide does it give on distillation, the relative 
proportions of these two gases depending on the 
conditions of distillation.-^. G. 


Coal; Briquetting Oklahoma . J. 0. Davis. 

Chem. and Met. Eng., 1920, 23, 101—102. 
Satisfaotoey briquettes wore made from soft Okla- 
homa coal with the following average composition : 
Moisture, 2*04; ash, 10‘93; vol. matter, 35’83; and 
carbon^ 63*23%. The coal was ground to pass a 10- 
mesh sieve, mixed with an asphalt binder (penetra- 
tion test 20, m.p. 71° C.) derived from crude petro- 
leum oil, and compressed into briquettes under a 
pressure of 2000 lb. per sq. in. The finished 
briquettes had a heat value of 10,513 B.Th.U., this 
value being increased by about 20% by washing the 
coal. The best results were obtained when the 
temperature was maintained between 180° and 
200° F. (82° — ^93° C.) and the moisture 3 — 5%. 

I ~C. A. M. 

I Coal; Transition from to coke. E. Sinkinson. 

j Chem. Soc. Trans., 1920, 117, 839 — 843. 
i Coke being a conductor of electricity, whilst coal 
I is not, the transition from coal to coke can be 
followed by recording the change in conductivity 
which takes place when coal is heated. Preliminary 
tests with samples of coke briquetted with different 
proportions of pitch showed that more than 10% of 
; free carbon haa to be present in tho non-conducting 
j medium, pitch, to form an electrically conducting 
I bridge. A series of cokes was prepared by carbonis- 
j ing samples of the same coal at temperature in- 
j tervals of 100° up to 900° C. These were briquetted, 

I those obtained from 700° to 900° with tho addition 
j of 10% of pitch. Tlie resistance of the briquettes 
j became too great to measure below a carbonising 
I temperature of 500° C. The determinations showed 
I that tho critical temperature of the formation of 
I coke lies between 5IX)° and 550° C. This result was 
confirmed by experiments in which a continuous 
; record of tho conductivity was taken whilst the coal 
' was being carbonised. Values obtained for cellu- 
i lose ivere close to those obtained for coal, suggesting 
that the formation of free carbon at this tempera- 
ture is duo to the decomposition of tho ccllulosic 
coiistituonts of the coal. — W. P. 

Coal substitutes in gas manufacture. P. 

Schumann. J. Gasbcleucht., 1920, 63, 447 — 449. 
Gas-coal substitutes available in Bavaria gave the 
following results when carbonised in gas retorts • — 



! 0^ 

Cub.ra. 

Cal. val. 

Sp.gr. 



Coke. 1 

gas. 

of gas. 

of gas. 

00a 


1 


K.-cal. 


iagu. 

Upper Bavarian coal 
Lignite 

60 i 

31-32 

5.100 

0-58 

12-13 

24 

30 

3,400 

0-60 

14 

Peat 

16 i 

i SO 

3.400 

I 0-75 

22 

Wood 

15 1 

j SO 

4,000 

i 070 

26 

Oil shale . . 

60 * 

1 80 

3,800 

1 000 

1 

82 


j All were defective in some respects^ such as high 
i content of ash or moisture, and high content of 
j oxygen which led to tho production of low-grade 
i gas. The large proportion of carbon dioxide and 
! moisture in the gas caused the removal of carbon 
; deposits from the retort material and consequent 
i loss by leakage. Purification was difliciilt and 
costly, especially when the sulphur content was 
excessive. No material yielded a satisfactory 
coke. The relative costs of production of 1 cub. 
metre of gas were as follows (tho figures in paren- 
theses are costs per unit of heat) : From gas coal 
1 (1), Upper Bavarian coal l’2()l (I'l), oil shale P709 
(2-44), wood 3018 (4-312), peat 2 111 (3-267), 
lignite 2 432 (2 34).— H. J. II. 

Tar; Determination of in gas. C. H. Stone 

and N. F. Prince. Gas Age. Gas. J., 1920, 15I| 
238. 

Thb gas is led into a wide glass tube which fits into 
' a G^h crucible containing a thick layer of 
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asbestos, the connexion being made by means of 
a rubber band. The bottom of the crucible is fitted 
into a rubber connexion on n glass tube, the base 
of which is constricted to pass through a hole in 
the stopper of an Erloiimeyer flask, whilst a second 
tube from the flask is connected with the gas meter. 
Purified dried gas is passed through the crucible 
for li hrs., and the crucible then loft for a few 
mins, in the desiccator before weighing. It is then 
again connected with the apparatus, and the gas 
under examination passed through it at about 2 to 
6 cub. ft. per hr. for a period depending on the 
proportion of tar. Finally the dried purified gas is 
again conducted through tiie apparatus for 2 hrs. 
to remove the moisture, and the crucible containing 
the tar weighed as before. — C. A. M. 

Ignition of gases. Part 1. Ignition hy the impul- 
sive electrical (Uscharge. AliTtures of methane 
and air. R. V. Wheeler. Chem. Soc. Trans., 
1920, 117, 903—917. 

Tee relative “ ignitibilitios ” of a series of mix- 
tures of methane and air have been compared by 
the determination of the “ minimum igniting 
currents ” necessary to inflame the mixtures. 
These are the currents in the primary circuit of 
an induction coil, which, when broken at a constant 
rate, induced secondary discharges, at a fixed spark 
gap, just capable of igniting the mixtures. The 
gap in these experiments being formed by sharply 
pointed electrodes, the sparking voltage for a gap 
of constant width follows, over a wide range, a 
straight line relationship with the primary cur- 
rent. The steel contacts of the primary circuit 
breaker must be kept polished, and the sparking 
points clean, since any oxidation of the former or 
a speck of dust on the latter result in irregular 
values being obtained. The neglect of such 
precautions is the most probable cau.so of 
the “stepped” curves obtjiinc<l by Thornton 
(Proc. Roy. Soc., 1914, a, 91, 17) and by Paterson 
and Campbell (Proc. Phys. Soc., 1919, 31, 193). A 
similar curve to the one obtained by plotting mini- 
mum igniting currents with a fixed spark gap 
against percentage of methane was obtained by 
plotting minimum spark gap.s with constant cur- 
rent through the primary against percentage com- 
position. The characteristics of tn<‘8o curves are 
th(f greatl^jr increased difficulty of ignition ns the 
limits of inflammability are approached, particu- 
larly on the high limit side; ana the position of a 
range for optimum ease of ignition between 8 2 and 
8'6% CH«. It is suggested that the curve for 
relative igniting currents is compounded of the 
relative ignition-temperature curve and the inverse 
of the curve relating composition of the mixtures 
with initial speed of propagation of flame therein. 

-W. P. 

Colloidal dispersions [“ liquid coal ”]. Plauson. 
See I. 

Adsorption by charcoal. Lowry and TTuIett. 
See VU. 

Fatty acids from paraffin. Lbffl. See XII. 

Gas calorimeters. Madsen and Herber. See 

XXIII. 

Carbon dioxide in flue gases. Von Haken, See 

XXIII. 

Patknts. 

Coke; Apparatus far producing . M, Smith. 

U.S.P. 1^346,515, 13.7.20. 

The coking chamber is provided with an extension 
which forms a quenching chamber, and is provided 
with an air-ti^t door at its lower end. A portion 
of a previously coked mass is severed and held as 
a plug at the end of the coking chamber, asainst 
which plug the new charge of coal to be coked may 


rest. The previously coked mass is passed into the 
quenching chamber, and is separated from the plug 
by an air space until the mass in the qiiencning 
chamber is sufficiently cool. — A. G. 

Furnace retorts [for partial carbonisation of coal]. 

! C. H. Smith. E.P. 132,487, 16.4.19. Coiiv., 9.9.18. 
The retort is provided with a paddle-shaft, jour- 
nalled in bearings which permit of limited universal 
' movement, e.g., hall and socket members. The 
: bearing has a spherical portion which is forced 
against a seat by springs or the like. The tubular 
shell of the ret<nb is made of calorised sUh'I 
(stool with a coating of aluminium) and is 
fitted with intermediate metal reinforcing baiid.s 
contacting with ])artifion8 or walls which, with tho 
above hands, define the circumferential heating 
flues for the retort. The end plates of the retort 
are formed of steel lined with masonry having a 
facing of cast iron and are connected with tho 
tubular shell and adapted to support tho universal 
hearings for the paddle-shaft. Tho end plates are 
reliovtHl from excessive stress by means of counter- 
weight devices. — A. G. 

[(/«.«] retort mechanism. C. H, Smith. E.P. 
147,965, 17.2.19. 

A iioiuzoNTAL retort for coal distillation, of tho 
kind in which a part of rotary conveyors operate in 
the two parts of a retort of heart-shaped cro.s.s- 
section, is provided with changc-spcK^d gearing 
between tho conveyor shafts and the con.stant-speod 
motor which ilrivcs tliem. Tho conveyor shah is 
journalled in bearings which are supported on a 
separate platform .so tl\at the shaft is not affected 
by movements of the end walls of the retort due to 
expansion or contraction. The end walls aro 
formed so a.s to provide a recess for tho bearing 
meml>cT.s. — W. F. F. 

Gds producers. A. Ritte, and Soc. Franc, <lo 
Materiel Agricole et lud. E.P. 145,807, 21.3.17. 
The producer is provided with fiovoral serie.s of 
.supplenKUitary air inlet.s at different levels above 
tho grate, which is divided into a numher i ■ 
.section.s, each of which can be agitated from the 
outside. Several gas outlets from tho ash-jiit aro 
also provide^! to ensure an equal draught all over 
tho grate, and a number of fcc-d hopiarrs at the toj> 
of tho shaft. — A. G. 

Cas producers. FI, H. Spicer. From J. F. Wells. 
E.P. 145,873, 1.4.19. 

The producer i.s furnished with an inclined grate 
disposed to support a laxly of fuel coutaiiufl in a 
}iopjM>r, tho fuel acting as a s<‘al to the chamix r. 
Tho hopper is flush witii one side of tho gas 
chamlx^r and is providwl with a movable gate ter 
controlling tho supply of fuel to the grate. The 
producer is intended specially for poor fuels, e.'j.y 
“ cotton sticks,” leav<>H, chopj)ed straw, etc. — A. G 

Water-gas; Process and apparatus for producing 

enriched and products and by-products of 

such process. J. W. Gibson and R. L. Wyjiian. 
E.P. 115,917. 30.5.19. 

Tar ie atomiHiMl and vaporiscxl by admitting it to a 
current of steam and llie current of tiie resulting 
mixture then meets tho current of water-gas to bo 
enriched. The tar residues arc deposited a.s a by- 
product. Tlje tar may bo vaporised inside or out- 
side the carburation apparatus, and it is exposed to 
a relatively largo surface suen as is provided by 
wooden grids. — A. G. 

Coal gas and the like; Apparatus for washing and 

scrubbing . F. G. Brock way. E.P. 146,856, 

31.3.19. 

Superposed tieri of troughs each have ® 
wardly directed inlet passage down the middle or 
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wbicli liquid w caused to descend in the form of a 
curtain dividing the flow of gas. The two streamfl 
of gas pass down on either side of the curtain, and 
a certain volume is carried down into lihe main 
body of the liquid in the trough and is compell^ to 
bubble up through the liquid, whilst the remainder 
is expos^ to ^e action of the washing liquor 
running down over sloping plates composed of 
ribbed or corrugakHl metal. The gas leaves the 
troughs through outlet chambers filled with metal 
or other suitable scrubbing material on to which 
liquor is sprayed by jets. — A. G. 

Ammonium chloride; Method of and apparatus for ! 

recovtrinif [from coal <jas^. M. K. Mueller, 

U.S.P. 1,316,987, 20.7.20. Appl., 21.7.19. 

The gas, before it is cooled and separated from tar, 
passes along a main through which a quantity of 
aqueous and tarry liquor from the coolers and tar- 
extractors is circulatwl. The temperature in the 
main is kept above that at which much water 
vapour condenses from the gas, and quantities of 
the liquor are withdrawn from time to time, and are 
replaced by fresh liquor. — L. A, C. 

Bituminous hinders and processes for making the 
same. G. A. Henderson. E.P. 148,003, 30.4.19. 
From 10 to 15% of water is added to natural or 
artificial bitumen or pitch preheated to above 
212^ F. (100° C.), and a mixture of petroleum (10% 
by vol.) and sulphur (10% by weight, of the pitch), 
previously heated together to about 400° F . 
(205° C.), is added. Chlorine is introduced into the 
mass until 3% by weight has been absorbe-d, and 
the mass is simultaneously heated and agitated 
under suction until the water and petroleum have 
boon removed. Alternatively, vegetable matter, 
sucli as “denatured” hard wood chips, or mineral 
matter, such us particles of stone, slag, or the like, 
containing 10-15% of waU'r, may 1 m; added instead 
of the water alone, or sulphur chloride may be used 
instead of sidphur and chlorine. — L. A. C. 

Gases containing hydrogen sulphide; Methods of 

treating . W. G. Lcanion. E.P, 120,554, 

25.9.18. Conv., 8.11.17. 

See U.S.P. 1,317,583 of 1919 j J., 1919, 891 a . 

Coke-ovens and the Hke; Valve for . W.^ E. 

Roberts, Assr. to Foundation Oven Corp. U.S.P. 
1,347,056, 20.7.20. Appl., 17.3.19. 

Ammoniu m sulphate. E.P. 146,456. See VII. 


1Ib~DESTRUCT1VE DISTILLATION; 
HEATING; LIGHTING. 

Tar-still operation in hardwood distillation plants. 

L F. Hawley and N, H. Calderwood, juii. J. 

Ind. Eng. Chem., 1920, 12, 684—085. 

In recovering the acetic acid remaining in the tar 
after distillation of the pyroligneous acid, the dis- 
tillation with steam should bo effected at as low a 
speed as possible, so a.s to increase the concentra- 
tion of the distillate. More acetic acid can be ob- 
tained w4h less steam when the tar is kept at a 
higher temperature, i.e., when a higher pressure 
is maintained in the closwl coils. Live steam is 
subsequently introduced, while the steam in the 
closed coils still remains at 50 lb. or higher, until 
91 c.c. of distillate is required to neutralise 10 c.o. 
of N [2 alkali. The flow of live steam is then re- 
duced to at least one-half its original speed (c.g.. 
30—^ galls, per hr.), and the distillation continued 
until not more than 9 4 c.c. of distillate is required 
to neutralise the alkali. — C. A. M. 


Potash from kelp, Spencer. See VII. 

Patents. 

Hydrocarbons from coal or other carbonaceous 
matter; Process of and apparatus for extrdeting 

. W. D. Rock. E.P. 145,906, 16.4.19. 

Pulverised coal is blown into the distillation 
chaml>or against the under side of a dome arranged 
near the top and having a diameter slightly less 
than that of the chamber. Suptuhealed steam, 
with or without heated air, is blown in near the 
bottom of the chamber, and pas.ses upwards so that 
the falling coal dust is subjected to the action of 
successive zoncu of increasing temperature. The 
residue falls into waU'.r at the bottom of the tower, 

I from which it is periodically discharged, and the 
distilled hydrocarbons are drawn off through pipes 
at the top. — W. F. F. 

Solid fuels; Destructive distillation of . W. 

Reswick and N. E. Rambush. E.P. 147,311, 
1.6.19. 

Crude producer gas made in an ordinary by- 
j product producer of the Mond type is introduced, 
without substantial cooling, into an internally 
heatcxl gas retort. 3'lio gas as it leaves the pro- 
ducer contains the proportion of steam to producer 
gas which gives the best yields of valuable pro- 
ducts, and especially ammonia, in the distillation of 
ordinary fuel in an internally hoatc-d retort. 

-C. A. M. 

Coaly shale, and so forth; Uecovery of valuable pro- 
ducts from the gases evolved in the destructive 

distillation of . The Skinningrove Iron Co., 

Ltd., and E. Bury. E.P. 147,360, 16.8.19. 
Sulphuric acid is used for absorbing olefines from 
the gases produced in the destructive distillation of 
coal, etc., the heat for the absorbing plant lyeing 
derived from the waste heat of the gases. These 
may first bo freed from ammonia, benzene, etc., and 
then rc-heated by means of tlio hot gases issuing 
from the carbonising plant. The sulphur is re- 
covered by the use of hydrogen sulphide purifiers in 
combination with an apparatus for supplying sul- 
phur dioxide derived from the plant in which 
alcohol is distilled from ethylsulpnuric acid, and 
from the sulphuric acid concentration and heating 
plant, and this sulphur is used in the manufacture 
of sulphuric acid for the olefine scrubbers etc. The 
several processes are carrietl out in a closed cycle. 
{Cf. J., 1920, 94 a.)— C. A. M. 

Filaments for electric lamps and the like; Methods 

of and apparatus for forming . British 

Thoinson-Houstmi Co., Ltd. From General 
Electric Co. E.P. 147,955, 9.5.17. 


1II.-TAH AND TAR PRODUCTS. 

Phenohul phonic acids; Bapid method for the 

analysis of . L. Desvergnes. Ann. Chim. 

Anaiyt., 1920, 2. 211—214. 

From 6 to 6 g. of the sample is dissolved in water 
I to 200 c.c., care being taken that the mixture does 
j not become heated. Total sulphuric acid (T). Ten 
i c.c. of the solution is mixed with 25 c.c. of water 
I and 25 c.c. of hydrochloric acid saturated with 
bromine, boiled for 15 mins., diluted with 200 c.c. 
of water, cooled, filtered, and the sulphuric acid in 
the filtrate determined as barium sulpiiate. Com- 
bined sulphuric acid. Ten c.c. of the solution is 
titrated with N 12 sodium hydroxide solution, using 
methyl-orange as indicator; this gives the fPM 
sulphuric acid plus onc-half the combined sulphuric 
acid, or S, hence the combined sulphuric acid 
«2(T-»S). Phenol. Ten c.c. of the solution is 
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heated at 60^ 0. in a closed vessel for 30 mins, with 
100 c.o. of water, W c.c. of hydrochloric acid 
(sp. gr. 1’18), and 25 c.c. of standardised potassium 
hromate-bromide solution; the mixture is then 
cooled and the excess of bromine determined iodo- 
metrically. The amount of free sulphuric acid 
present is calculated from the results obtained, and 
the proportion of phenol to combined sulphuric acid 
gives the quantities of mono- and disulphonic acids. 

— W. P. 8. 

Aniline and ethyl alcohol; Catalysts which promote 

reaction between . T. B. Johnson, A. J. 

Hill, and J. J. Donlcuvy. J. Jnd. Eng. Chem., 
1920, 12, 636—644. 

The highest yields of diethylaniline were obtained 
by heating 100 g. of aniline hydrochloride with 
360 g. of alcohol, 10 g. of sodium bromide, 5 g, of 
cupric chloride, and 10 g. of calcium chloride for 
8 hrs. in an autoclave at 175° — 180° C. The use of 
95% alcohol instead of anhydrous alcohol reduced 
the yield of diethylaniline by about 7%. In the best 
results thus obtained the product contained only 
5% of monoethylaniline. Zinc chloride is less 
efficient as a catalyst than calcium chloride, whilst 
potassium iodide is slightly moro effective than 
sodium bromide. (Cf. J.C.S., Sept.) — C. A. M. 

Patents. 

Sulphonating processes and apparatus for cai'rying 
out the same. F. C. Sutton, E.P. 147,967, 20.2.19. 
An aromatic hydrocarbon and sulphuric acid are 
charged through atomisers arranged opposite one 
another at the up[H'r end of a tower. The tower is 
fitted with a condenser on top which returns any 
condensed hydrocarbon to the charging apparatus 
for the same, and the reaction product flows down 
baffle plates to the bottom of the tower, whence it 
is removed. — L. A. C. 

Halogenated homoh^ynes of benzene; Vroduefion of 

. L. P. Kyrides, Assr. to General Chemical 

Co, U.S.P. 1,345,373, 6.7.20. Appl., 26.7.17. 
Toluene is treated with chlorine in the presence of 
sulphur chloride. — A, J. H. 


quantitatively to phenylhydraBine iiydrochloride; 
in this case the reduction is effected at (F 0. with 
an excess of the reagent and the excess then titrat^ 
with Acid'Green solution. In cold alkaline solution 
! p-nitro-isodiazobenzene is reduced directly to p. 
nitrophenylhydrazine by sodium hydrosulphite solu- 
tion. Rosinduline or Safranine is used as internal 
indicator; the latter is not reduced until the reduc- 
tion of the dinzo group is complete but is reduced 
before the nitro group is attacked.. In slightly 
alkaline solution containing sodium tartrate, 
p-nitro-isodiazobenzeno is reduced by an excess of 
titanium trichloride to p-phenylenodiaraine and 
ammonia; the excess of the reducing agent may be 
titrated with Crystal Scarlet solution which acts as 
its own indicator. — W. P. 8. 

Henna (Lawsonin inermis). Chemical constitution 
of lawsone. II. G. Tommasi. Gaz. Chim 
Ital., 1920, 50, I., 263—272. 

Lawbone, C,,H,0,, the colouring matter contained 
in henna leaves, is fixed well by wool and silk and 
rapidly and tenaciously by the skin. Thi.s com- 
pound is shown to be a hydroxynaphthoquinono, 
and is probably identical with 2-hydroxy-1.4-naph- 
thoquinono. Its reactions wdth various reagents 
and its chemical transformations are described 
(67. J.C.S., Sept.)— T. H. P. 

HUizo compounds. Korezynski and others. See XX. 
Fluoremetrij. Desha. See XXTII. 

Methyl red. Desvergnos. See XXIII. 

Patents. 

Sulphur colour and proce.ss of manufacturing the 
same from (a) aloe re. sin and (n) aloes. A. T. 
Appelhaum Assr. to The Import and By-Proilucls 
Co. U.8.P. (a) 1,346,153 and (n) 1,316,154, 
13.7.20. Appl., 10.6.18 and 5.2.19. 

(a) Aloe rc.siu is heated with sulphur and a solution 
of sodium sulphide. (u) Aloes, sulphur, and 
caustic so<la liquor are heated unuer pressure, tlie 
product dissolved in water, and the dye sub.sc- 
(juently precipitated. — A. J. H. 


IV.-COLOUBING MATTERS AND DYES. 

Indigoid dyestuff; New , 5-(dioxy-2.i~pyr- 

imidin€)-2-indoleindigo. J. Martinet and O. 
Dornier. Comptes rend., J920, I7I, — 187. 
When the technical melt of indoxyl in added to an 
acetic acid solution of alloxan heated on a water 
bath^ 6-(dioxy-2.4-pyrirnidine)-2-indoleindigo is 
obtained. It cry.stalli.ses in opaque violet needlee 
EJid dyes wool and silk heliotrofie. Its gulphonic 
derivative dye.i wool and silk violet. It sublimes 
above 300° CV, giving violet-red needles. (6’/. 
J.C.S., 8ept,)— W. G. 

I)iazo compounds; Volumetric determination of 

by reduction. E. Knecht and L. Thompson, 

J. 8<x:. Dyers and Col., 1920, 36, 21;'3 — 219. 

BBWzpEDiAZONirM chloride may be titrated with 
titanium trichloride solution, using H acid as 
external indicator : 

2C.H.N,Cl+4TiCGc2HCl:- 

C.H.N:NN(C,H.)Nn,-f4TiCl,. 
The titration must be made in dilute hydrochloric 
acid solution, since the reaction docs not take place 
in the preae^ce of moderately concentrated hydro- 
chloric at.'id. The determination may also bo made 
by adding an excess of titanium trichloride solution 
and titrating the exceea with standardised Acid 
Green solution in the preeence of sodium tartrate. 
Sodinm hydrosulpbite eolation reduoee benaene- 
diasonioxn ohloriae^ in Iqrdrooblorio acid eolation, 


V.-FIBRES ; TEXTILES; CELLULOSE; 
PAPER. 

Cellulose; Adsorption capacity of . Elect ro- 

metric micro-analysis of chlorine. P. Kona and 
L. Michuelis. Bioclicm. Zeits., 1920, 103, 19— 
Ckllclobb does not appreciably adsorb 8urfa<('. 
active norwlectrolyUns (hoptyl alcohol, secondaiy 
octyl alcohol). Only in the caac of extremely surfarr- 
active substances (ri-octyl alcohol) can very slight 
adsorption he estahli.shcd. The more inarktHl ad- 
sorption of electrolytes (dyes) by cellulose is duo 
to the mineral content of the cellulose, principally 
calcium silicate, which is present in small quanti- 
ties, sufficient to account for the ad.'iorption ob- 
served, even in so-called ash-free filter paper. Tho 
estimation of chlorine by tho electrometric rnotlio I 
with a calomel electrode is described and discuss* d 

—8. 8. Z. 

Sulphite cellulose waste liquor; Utilisation of - — . 
R. H, McKee. Pulp and Paper Mag., 1920, IN, 
71,5-718. 

A NEW method is described in which the waste sul- 
phite liquor is freed from most of its sulphur dioxide 
by the action of a counter-current of steam in a de- 
sulphurising column, 16 ft. high, and is then 
evaporated to about half ita vol. in an evaporator of 
the thermo-oom pressor type. It is then cooled to 
about 29° C. by meana of a counter current of water, 
and pitched with yeaat, togeihar with hydrolysed 
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yeast, ammonium sulphate, and calcium acid phos- 
phate, while a slow current of air is introf’ucea into 
the bottom of the fermentation tank. Ajter 60 — 72 
hrs. the alcohol is distilled, preferably in a con- 
tinuous still, and redistilled in an intermittent still 
on to the upper plates of which is run a dilute 
solution of soda ash to neutralise the free sulphur 
dioxide. The yield of 95% alcohol varies from 0'65 
to 1*35% of the vol. of waste liquor: av. 1*0%, at a 
total cost of 28*4 cents per U.S. The residual 

sulphite liquor from the stills yields a dry residue 
suitable for fuel. A typical liquor yielded a resi- 
due with heat value of 7950 B.Th.U. iwr lb., ash 
13'9; sulphur in residue 5*4; and sulphur in ash, 
1*9%. Each ton of pulp yields about 2772 lb. of a 
mobile pitch containing 50% of solids. — C. A. M. 

Patents. 

Flax and other fibres; BeMing and drying of . 

The Portadown Weaving Co., and T. J. Greeves. 
E.P. 146,702, 12.6.19. 

Flax, jute, and hemp are retted by steeping in a 
tank having a perforated bottom. After running 
off the liquid the fibres are dried by drawing air 
through the tank. — A. J. H. 

Artificial silk; Method of producing for textile 

industrial purposes. Deutsche Gasgliihlicht A.-G. 
(Auorges.). E.P. 116,103, 22.5.18. Conv., 22.6.17. 
Artificial silk is permanently loaded by treatment 
with the by-products of tnoriurn manufacture, 
which contain cerium, lanthanum, and didymium, 
in the form of a solution of 40° — 50° B. (^sp. gr. 1*38 
— 1*530), drying and treating with alkaline gases as 
ammonia and inethylamine. The fibre becomes 
swollen. The loaded material may be bleached with 
a 2 — 3% solution of sodium hydrosulphite. Dyeing 
should precede the loading treatment. — A. J. H. 

Paper; Waterproof and process of producing 

the same. A. L. Clapp. U.S.P. 1,346,476, 6.7.20. 
Appl., 11.7.18. 

Fibrous paper pulp containing a soluble soap is 
treated with calcium hydroxide to precipitate the 
calcium soap, and aluminium resinate is then pre- 
cipitated in the product. — a. J. H. 

Textile fibrous material; Production of . M. 

Hofste. U.S.P. 1,345,776, 6.7.20. Appl., 2.1.20. 
See K.P. 130,804 of 1919; J., 1920, 541 a. 

Drying textile and other fabrics; Apparatus for 
. J. W. Cliadwick. E.P. 148,037, 2:1.0.19. 

Paper-making machines. J. Thompson. E.P. 
145,845, 28.3.19. 

Straining apparatus for use in ‘.he manufacture of 
paper and wood pulp. C. Martin, and E. Lloyd, 
LUl. E.P. 147,356, 30.7.19. 

Paper pulp; Tub-beaters for . W. J. Meller.sh- 

Juckson. From Griloy-Unkle Engineering Co. 
E.P. 148,107, 1.4.20. 


YL-BLEACHING; DYEING; PRINTING; 
FINISHING. 

Patfj^ts. 

Mercermition [of cotton-viscose silk unions]. S. M. 
Jones, Assr. to Arnold Print Works. U.S.P. (a) 
1,346,802 and (b) 1,346,803, 13.7.20. Appl., 
12.5.20. 

Cotton fabrics containing viscose silk are mer- 
cerised without damage when (a) glycerin or (b) 
monoacetin is added to the caustic s^a solution. 
(0/. U.S.P. 1,843,138—9; J., 1920, 642 a.)— A. J. H. 


Torn in hank form; Machine for treating . 

J. 8. and 8. 8. Lord. U.8.P. 1,346,833, 20.7.20. 
Appl., 15.12.19. 

See E.P. 136,666 of 1918; J., 1920, 186 a. 


VII.-AC1DS; ALKALIS; SALTS; MOM- 
METALLIC ELCMEMTS. 

Phosphoric acid; Production of by smelting 

phosphate rock in a fuel-fed furnace. W. H. 
Waggaman and T. B. Turley. J. Ind. Eng. 
Chem., 1920, 12, 646—650. 

Mixtures of calcium phosphate, uuartz flour, and 
carbon yield nearly the whole of tlie phosphorus as 
P,0„ when heated in an open or closed crucible 
in an oil-furnace, provided that the temperature is 
kept at about 1500° C., and that reducing con- 
ditions are maintained until a fusible slag has b^n 
formed. The addition of a small amount of alumina 
is advantageous, since it lowers the m.p. of both 
acid and basic slags. The proportion or silica re- 
quired varies with the composition of tho phosphate 
rock. In experiments on ii largo scale the material 
wa.s used in tho form of small liriquettes prepared 
from a mixture of 20 pts. of finely-ground natural 
phosphate (containing 20 — 25% clay-like constitu- 
ents), 16*6 — 22 pts. of silica and 4*8 — 5*6 pts. of 
coke, with 10% water. The flames and gases of tho 
furnace were made to pass through a central shaft, 
and so brought into direct contact with the 
material. Copious fumes containing up to 93*66% 
of the PjO* were liberated, whilst tho residual 
briquettes contained from 1*63 to 11*52% P,0„ 
according to their degree of fusion. — C. A. M. 

Potash from kelp. II. Distillation of kelp at low 
temperatures. G. C. Spencer. J. Ind. Eng. 
Chem., 1920, 12, 682—684. 

Tiik distillation of dried kelp in an oil-jacketed 
wood-distillation retort at temperatures not exceed- 
ing 320° C., yielded a residual charcoal which had 
not been sufficiently heated either to form a suitable 
filtering medium or for the extraction of potash. 
Hence kelp should be distilled at a much higher 
temperature. — C. A. M. 

Ammonia; Iodic acid as a characteristic micro- 

chemical reagent for gaseou.s . G. Denigbs. 

Comptes rend., 1920, 171, 177 — 179. 

When a drop of a 10% solution of iodic acid is ex- 
posed to an ntmospiiere containing ammonia it 
becomes covered with a crystalline film of am- 
monium iodato These crystals may readily be 
identified under a microscope, and the reaction is 
not given by volatile amines under these conditions. 
For tho detection of traces of amraqpium salts in a 
solution, tho latter is first evaporated to a small 
bulk and then the ammonia is liberated by the 
action of magnesia and detected as above. — W. G. 

Evaporation [of solutions of salts]; Spontaneous 

. JI. B. Weiser and E. E. Porter. J. Phys. 

Chem., 1920, 24, 333—341. 

Solutions of copper sulphate, potassium ferro- 
cyanide, and potassium tartrate all evaporate 
more slowly than pure water. The rate of evapora- 
tion furnishes an approximate method of estimating 
the lowering of the vapour pressure of solutions. 
Chromic anhydride in aiiueous solution exists 
mainly as dichromic acid. — J. F. S. 

Zinc oxide, phosphorus pentoxide. anS water: The 

system at 25° C. and 37° C. N, E. Ewrly, 

C. V. Gross, and W. S. Crowell. J. Amer. Chem. 
Soc., 1920, 42, 1433—1439. 

Thb tetrahydrate of normal sine jphosphate, 
Zn,(P 04 )„ 4 H, 0 , is prepared by saturating a solu- 
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tion of phosphoric acid (60% P,Og) .with ainc 
oxide at the boiling point, cooling in ice-cold 
water and stirring violently while 10 vols. of ico- 
cold water are added^ filtering and warming in a 
water bath, when shining orthorhombic plates of 
the tetrahydrate separate. At 25° 0. the 

compounds Zn3(P0.)j,4H30, ZnHPO.,3HaO, and 
Zn(H,P04)a,2Hj,0 separate from the s3^stem zinc 
oxide, phosphorus pentoxido, and water, whilst 
at 37° C. the additional compound ZnHPO.,HjO is 
obtained. — J. F. S. 

Manganese salts; Simplification of Caron and 

RaqueCs reaction for . G. Denigbs. Ann. 

Chim. Analyt., 1920, 2, 215—216. (G/. J., 1919, 

674 a, 662 a.) 

Five c.c. of the manganeso salt solution is treated 
with a few drops of .sodium hydroxide solution and 
shaken until a brown coloration is obtained; 
saturated oxalic acid solution is then added drop 
by drop. The brown coloration disapjKjars and is 
replaced by tho red coloration characteristic of 
manganese salts. — W. P. S. 

Zirconium ; Investigations on . J, W. Marden | 

and M. N. Rich. J. Ind. Eng. Chem., 1920, | 
12 , 651 — 656. j 

Preparation of zirconium oride: — Gixid jdelds were ■ 
obtaineil from zircito by fusion with sodium car- ; 
bonato and hydroxide, lixiviation with hot water, i 
digestion of tho residue with hydrochloric acid i 
(l; 1), neutralisation of tho filtrate with sodium , 
carbonate, and precipitation of tho zirconia by ^ 
means of sulphur dioxide: by fusion with nitre ' 
cako, extraction with hot water, and pnxipitation 
as zirconium jihosphato; and by <h'composi- ; 
tion with sulphuric acid, extraction witli cold . 
water, neutralisation of tljo filtrate with sodium 
carbonate, and ignition of tho precipitated basic 
zirconium sulphate : tliis yields 99 8 % ZrO,. Pure ■■ 
potassium zirconium fluoride, is prepared by dis.solv- 
ing zirconium oxide in hydrofluoric acid, treating 
the solution with jiotassiuin carlmnate in sullicient 
quantity to form K,ZrF., and recrystallising the 
salt three time's, Wlien fuscMl in a grapiiite vessel 
at 90(J° C. and treated with IJ times its w<'ight of 
aluminium it yit'lds an alloy, wide h when freed from 
excess of aluminium by treatment with scaliuni 
hydroxide solution, and thm with hydrcK'hloric 
acid (l;l), consihts of silvery-white crystals con- 
taining 30 ' A1 and 68 a Zr, with about 1 \ F<', 
6i, Ti, etc. This uluniinido »;Zr,Al.) may bo pre- 
pareil in impure condition by fusing zircitc with 
sodium fliioridi* and then adding aluniiiiiuiii. 
Metallic zirconium was prepared in its various 
forms, the physical and cliernical properties of 
which are described, (’oherent metal obtained by 
alumiiio-thermi^' reduction c(jntained : Zr, 99" 10— 
99*50; Ti, 0 4.>~ 0 40; Ee, O Ol- () n2; and A1 ami 8i 
(diff.) O il— 1)0^ . {Sec J., 1910, 21H, ;E)8; 1913. 
197.) Methmls for determining zirconium and 
separating it iroin other inotals are also discussed. 
( 67 . J.C.S., Sept.) (’. A. M. 

Mercuric oxucyanidc. A. J. Joins. Pharm. J., , 
1920, 105, 87—89 

The composition of commercial mercuric oxy- 
cyanidc is very variable and the pure salt is never 
supplied. The pure salt is .stutssl to he dangerous 
to handle, and explosions have occurred during it« 
manufacture. It was prepared by grinding 40 g. 
of mercuric Cyanide and 30 g, of yellow mercuric i 
oxide with 15 c.c, of waU*r and, afO r 15 rnin.s., j 
adding 0*5 c.c. of 20% 8<Hlium hydroxide solution. 
Next day the mass was diluted with 200 c.c. of ; 
water, acidified slightly with acetic acid and added 
to 700 c.c. of boiling water containing 20 g. of mer- 
curic cyanide. The aolution was filtered, the filtrate 


cooled, the separated crystals collected, washed with 
a small quantity of cold water and dried over sul- 
phuric acid. — ^W. P. 8. 

Hydrogen peroxide; Preservation of . H. R. 

Jensen. Pharm. J., 1920, 105, 87. 

Hyduogen peroxide may be preserved by the addi- 
tion of acetanilide (0 002%) nnd hydrochloric acid 
(2 ) or phosphoric acid (0 1%); boric acid and 
amino compounds in general also act as preserva- 
tives. — AV. P. 8. 

Finely divided gases; Action of extremely — — . 
llteduction of carbon dioxide by hydrogen.’] 0. 
Zonghelis. Comptes read,, 1920, 171, 167 — 170. 
The reduction of carbon dioxide in aqueous solution 
by very finely divided liydrogen (J., 1920, 363 a) 
steadily diinini.shes in velocity with tho time. It 
takes place very slowly in the dark, but is markt'dly 
accolorat('d by sunlight and still more so by ultra- 
violet rays. In all cases tho formaldehyde first pro- 
duced undergoes polymerisation. — W. G. 

Acetic acid; Distribution of between water avd 

charcoal. A. Pickles. Chem. News, 1920, 121, 49. 

Wood charcoal removes acotic acid from its solu- 
tion.s, rapidly at first, but several hours are re- 
quircKl for e(iuilibriiim to bo reached. Tho concen- 
tration of the nc'id in tho charcoal varies with the 
nature and condition of the ( harcoal. Animal chiir- 
coal, w'hich removes the acid almost entirely hv ad- 
sorption, was the ino.st efficient agent, and fruit- 
stone dust charcoal the best of the vegetable char- 
coals tri<Ki. (Cf. J.C.8., Sept.)— C. A. M. 

Charcoal; Adsorption by . /. Pelafion of sir- 

vice. time to adsorpt ion at\d absorption. If, J{e. 
laiion of oxygen to charctial. II. H. Lowry atid 
G. A. llnfi'tt. J. Airier, Chem, Sue., J92o, 12, 
1393- -1419. 

There is no relationship IhAwK'H the length of tinu' 
eharcoal has Inx-n in use and tlu' adsorption of gas. H 
sneli as nitrogen and carbon dioxide. 4'lie ad>.)r])- 
tive power of < han nal is ('hiing<sl a.s much as 1,K.) 
by changes in the rruxlo of preparation. Water is 
not adsorlx'd by charcoal, hut absorbed, that is it is 
held by cipillary action. The diameter of the 
capiilaric.s of charcoal varies from 2 8x19^ cm. to 
9'2x 19 ' cm., and tlie snrfar'O varn s from lf]9 sq m. 
to 136 s<i. in. por g. The variation in hurfact> is not 
always ar companifKl by a corri'sponding variation in 
adsorptive (•a[)a( ity. The adsorption of oxygc'ii by 
( han oal is amuualons owing to a snrfar e (ombina- 
tion of the oxygen with the carbon at onlinary tem- 
jKTutures. pTfulnet is a .solid stalde oxide of 

carbon, whifh on heating break.s up into carlinTi 
monoxide and oarhon dioxide and is to Is* reganhd 
as an intermediate eomponnd in the fninbu‘«tioM 
c hareoal. (Six* .\rmstrong, J., 11M)5, 473.) — J. F. S. 
(’aJriurn eyatiamide. waste product. Ilanniann. See 
IX 

Anode corrosion of lead. Brown and others. See XI. 

Dipheniitamine-siilphuric acid reagent. liaun. 

See XXIIl. 

JJydrocyanic acid. Morris. See XXIIl. 

Patents. 

(a, u) Ammonia; f^rocess of oxidising 

nitric arid, (c) Process of ratnlyticaUy j'om- 
bining gases. A. Ilcnwood. l;.8 .P. (a) 1,317.1 >8, 
(B) 1,317,159, and (c) 1,347,109 , 20.7.20. Appl., 
(a) 8,7.18, (B nnd c) 9.1.19. 

(a) a mixture of gawiR in CBU.H<*d to react by passage 
through a catolvat in the form of a diaphragm so 
thin that practically the whole* of tho material ns 
active, (b) In the oxidation of ammonia to nurK* 
acid the temperature ia reduced by non-automatic 
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means, and if the minimum permissible tempera- 
ture is approached heat is supplied automatically, 
(c) A mixture of gases is passed over a c: talyst sup- 
ported on a carrier provided with flexibBe supports, 
to allow for expansion and contraction under tem- 
perature variation. — L. A. C. 

Amm-onium sulj)hafe; Production of . C. W. 

Bailey, H. S. Denny, W. H. H. Norris, and 
H. E. F. Goold-Adams. E.P. 146,646, 6.1.18. 

Nitrk cake, sodium sulphate ammonium sulphate, 
and water aro brought togetner under such condi- 
tions that a quantity of anh 3 ’drous smlium sulphate 
is precipitated equivalent to the sodium present in 
the nitre cake, and, after removal of the precipitate, 
the liquor is used instead of sulphuric acid to absorb 
ammonia, e.g.. from Mond gas, coke-oven gas, 
or the like. Tno proportions of nitre cake, swlium 
sulphate, and ammonium sulphate in the original 
mixture may either ho so adjusted that after ab- 
sorption of tho ammonia and subsequent evapora- 
tion of a portion of the water, ammonium-sodium 
sulphate crystallises out, and after removal of the 
crystals and further evaporation of a portion of the 
remaining water, pure ammonium sulphate 
separates on cooling, or that after absorption of the 
ammonia and evaporation of a portion of the water 
pure ammonium sulphate crystallises out, in wdiich 
case the liquor separated from the crj'stals is suit- 
able for tho treatment of a fresh supply of nitre 
cake. — L. A. C. 

Ammonium Purification of . V. Bredlik. 

U.S.P. 1 ,316,106, 13.7.20. Appl., 2:1.8.19. 

Ammonium salts containing free acid are neutral- 
ised with crude ammonia which has been freed from 
organic impurities. — L. A. C. 

Alumina; Method of producing . Norsk Hydro- 

Eloktrisk Kvaclstofaktiesclskab. E.P. 134,5.31, 

25.10.19. Conv., 26.10.18. 

Alumina is precipitated in n granular form, which 
can bo readily filtered and washed, by treating a 
solution .such as that obtained by di.ssolving labra- 
dorite or the like in ai ius with ammonia above 
100° C. and under a pre.s.sure of 10—1.5 atm. Am- 
monia is regenera t('d from the liquor after separa- 
tion of tho i)recipitated alumina by treatment with 
finely ground labradorite, under a pressure slightly 
higher than that in the precipitation vess<d, and the 
ammonia ga.s generated can thus be passcnl directly 
into the precipitation vessel for treating a fresh 
supply of solution. — L. A, C. 

Cuprous oxide; Process for the manufacture and 

use of E. C. R. Marks. From lliitten- 

werk Niederschbn.'weide A.-G. vorm. .T, F. 
Ginsberg. E.P. 147,958, 1.2.18. 

Cuprous oxide in a form especially suitable for the 
manufacture of copper compounds, such a.s copper 
sulphate, cuprammonium salts, etc., is prepared 
from copper which ha.s been refine<l by blowing, to 
about 99°/ purity, by continuing the oxidation until 
the whole of tho licjuid copper has been converted 
into n thin liipiid mass of cuprous oxide. When cold 
the product is ground to a fine powder. — L. A. C. 

JJypochhi ites; Elecirohjtic apparatus for the direct 
production of . P. Pestalozza. E.P. 148,095, 

19.12.19. 

A SOLUTION of a mot.allic chloride is fed into one 
end of a vat dividcHl into a number of cells by trans- 
verse partitions provided with openings so arranged 
that tho liquor passes through the series in a zig- 
zag course. Each cell is provided with a vortical 
anode plate of platinum, two vertical cathode plates 
of carbon, graphite, or the like, and glass cooling 


coils. The vat and electrode supports are form^ 
by moulding under pressure a mixture of 80 — 85% 
of Portland cement and 20 — 1.5% of asbestos fibres, 
to which tho requisite amount of water has been 
added; after drying, the vat is rendered non-porous 
and inert to chlorine by iinmersion for 1 hr. in a 
’ bath of paraffin and a neutral oil at 200° C. 

I -L. A. C. 

I Alkali-metal hydrates [hydroxides]; Process of pro-- 
j ducing . H. W. Charllon, Assr. to Ameri- 

can Potash Corp. U.S.P. 1 ,3 16,002, 6.7.20. Appl., 

I 12.10.16. 

Mineral material containing an alkali metal is 
i heated and di/^ested with a mixture containing an 
alkali hydroxide and an alkaline-earth hydroxide 
under a pre.s.sure and for a time sufficient to pro- 
duce the desired alkali hydroxide, w'hich is then 
: extracted from tho mixture. — L. A. C. 

i Pyrophosphates ; Process of producing . H. A. 

Webster. U.S.P. 1,346,148, 13.7.20. Appl., 24.9.19. 

' -Monocalcium phosphate is allowed to react with a 
■ salt containing a stronger basic ion than tho cal- 
i cium ion and a w'caker acid ion than that of pyro- 
; phosphoric acid. — A. J. H. 

Process of bleaching . C. L. Hill. 

IT.vS.P. I,.340,:a6, 13.7.20. Appl., 1.5.20. 

i Moist a.sbeslos fibres arc treated with an acid gas, 
and the material is then washed with water to re- 
' move soluble salts. — L. A. C. 

! Silicates; Apparatus for treating . W. Glaoser, 

, Assr. to Potash Extraction (terp. U.S.P. 
1,347,024, 20.7.20. Appl., 19.9.17. 

i A stationary furnace chamber is connect^ by 
means of a rotary tubular shell with a stationary 
= stack cliambor. A kiln mounted in the shell ©x- 
I tends through tho chambers and projects through 
tno front wall of the furnace chamber into a re- 
j ceiver. — J. W. D. 

Hydrogen; Process of and apparatus for producing 

. L. 8. Abbott. Assr. to Tho Improved 

Equipment Co. U.S.P. 1, -‘Mo, 905, 6.7.20. Appl,, 
i 6.11.15. 

An apparatus for the manufacture of hydrogen by 
‘ tho process in which there arc separate heating, 

: steaming, and reducing stages contains a number 
i of units each of which is so constructed that the 
i three stages can bo performed therein ; tho number 
I of units is adjusted according to the times of opera- 
i tion of the different stages, so that by simultaneous 
operation of the stages in different units a con- 
iimious supply of hydrogen is obt^jiped. — L. A. C. 

i Cyanogen and ammonia ; Method of producing . 

R. L. Goold. From Balfour-Guthrio Investment 
; Co. E.P. 145,821, 25..3.19. 

! See U.S.P. 1,306,862 of 1919; J., 1919, 576 a. 

, Atk(di-mctal minerals; Pccomjto ition of . E. 

i Bergve, Assr. to Norsk Ilydro-Elektrisk Kvael- 
! stofnktieselskab. U.S.P. 1,346,365, 13.7.20. Appl., 

; :3().4.19. 

I See E.P. 127,506 of 1919; J., 1920, 544 a. 

i Separating the const it uents of nir or other gaseous 
mirtures. Ges. f. landv^'s Eismaicbineu A.-G. 
E.P. 147,956, 11.7.17. Addn. to 24,735 of 1914. 
See G.P. 319,992 of 1910; .f., 1920, 545 a. 

Absorbing gases, E.P. 124,761. See I. 

Ammonium, chloride. U.S.P. 1,346,967. See IIa. 
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m-GLASS; CEBAMICS. 

Olass-pot mixtures; Porcelain . D. H. Fuller. 

J. Amer. Ceram. Soc., 1920, 3, 669—570. 

Skvbn glass-pot bodies of a porcellanouB character 
were made from felspar, ball clay, kaolin, and grog 
(white ware bisque) of various grades, and the water 
content in plastic state, shrinkage on drying, 
modulus of rupture in dry and fired stales, contrac- j 
tion under a load of 50 Ib. per sq. in. at j 
1350° C., and rofrac tori ness determined. The 
water-content and drying shrinkage were similar j 
in all the mixtures; the transverse strength in both ; 
dry and fired states was greatest with little 10^-20- ! 
mesh grog and a larger proportion of 20-80-me8h i 
grog. These bodies withsto^ load conditions at I 
working temperatures satisfactorily. The most j 
rapid rate of vitrification occurred when the bodies j 
were fired l>ctw'een cones 11 and 13; coarser grog re- 
tarded vitrification and finer grog promote<l it. 
The eflFect of the addition of felspar in promoting 
vitrification was greater the finer the grog, but 
more than 8% of felspar could not be use<l w'ithout ■ 
impairing the rigidity of the i)ots at 1450° C. Tho ’ 
most satisfactory body appears to lx> felspar 6'5, i 
ball clay 22 0, kaolin 23‘5, 10-20-meah grog 16'8. ' 
20-40-mefih grog 19 2, 40--80-me8h grog 9'6, ana 
80-mesh to dust grog 2 4%. — A. II. 8. 

Glass pots; Lining for . S. K. Scholes. J. 

Amer. Ceram. S(K., 1920, 3, 498—500. 

A NON-POROua lining for glass pots is made by add- 
ing 5-10% of felspar to the mixture ordinarily used 
for the pots, lining the glass-pot to a thickness of 
about i in. up to tho inetiil line and to a gradually 
diminishing Uiicknesa for a further 8 in. with tho 
felspathic mixture, and then firing in the usual 
manner. Owing to tho density and porcollanous 
structure of the lining, the attack of tho glass is 
reduced to a minimum, the useful life of suen lined 
pots when used for making potash-lead glass being 
two or three times that of ordinary pots. — A. B. S. 

Glass to metal joints, E. C. McKelvy and C, 8. 
Taylor. J. Amer. Chem. Soc., 1920, 42, 13^— 
1377. 

Soldered joints between metal and glass tubes are 
best made by roughening 15-20 mrn, of the glass 
tube, which must fit easily into tho metal tube, and 
then coating it with platinum by covering it with 
a suspension of platinum chloride in lavender oil 
and burning off the volatile Tnatter in a Bunsen 
flame. Tho inside of the metal tube is coated with 
tin, solder, or lead, heated to melt the coating, the 
platinised end of the glass tube then in.serted^ and 
the whole allowid to cool slowdy. Fused joints 
between mental and glass are made by coating the 
inside of the melal tube with Kraus flux (equal 
weights of zinc oxide, Ixirax, and powdered sixia- 
glass fused together), the gl.is.s tul>e is flared out to 
a flat ring of a width e(iual to three times the thick- 
nsss of the glass wall and w hilst hot jiressod into tho 
flux-lined metal tubf\ Fusion is compleuxl liy heat^ 
ing the outside of tfje metal tube m such a way that 
the glass tube is kept cool enough to prevent de- 
formation.— J. F. 8. 

Beiractories; Possible explannlion (>f fmhire under 
load at high temperntures by fire- 

claif . A. 8. Watts. J. Amer. Ceram. 8(xx, 

1920, 3. 443-459, 

Fiebclit refractories may fail at 13fX)° C. when 
under a suflBcient pressure even when the proportion 
of fluxes is extrotneiy low and when tho Al,(),;8iO, 
ratio resemble# that of pure kaolinite. Itefraciory 
articles with a high content of ball clay do not show 
this weakening and as tbepr do not develop silliman- 
ite, it if suggeated the production of 


sillimanite when fireclays are heated to 1300° 0. is 
an important cause of weakening at that tempera^ 
ture. — A. B. 8. 

Firehricks; Behaviour of in malleable furnace 

bungs. H. Q. Schurecht. J. Amer. Ceram. Soc., 
1920, 3, 650—559. 

CoMi'iiETH 7-ft. arches each containing 40 bung, 
bricks arranged as headers, were built in over the 
firebox of a 40-ton mallcablo iron furnace and 
hoatetl repeatedly. Of six different kinds of bricks 
examined, throe, made by tho soft mud process, 
withstood 18 heatings; these containo<l over 40% 
Al,0, and had porosity about 15%, bulk sp. gr, 
about 2 0, refractoriness corresponding to cone 32. 
deformation when heatcKl at 1350° C. under a load 
of 25 lb. per sq. in. G — 15%. Two other bricks of 
similar composition, refractoriness, and porosity 
hut only 1‘9 bulk sp. gr. withstood 12 and 14 heat- 
ings respectively. A dry-press brick containing 
298% A1,0,, sp. gr. 2 03, porosity 13‘4%, and de- 
formation under the load-test 11'8%, only withstood 
three heatings. — A. B. S. 

sagger mixtures; A high te.mpemture 
transverse-strength test as a method of testing 

. 8. C. Linbarger and C. F. Geiger, J, 

Amer. Ceram. Soc., 1920, 3, 543 — 555. 
Test-pieces, mtuasuring 8x2ix2 in., of various mix- 
tures to bo used in the manufacture of saggers, fir<>tl 
to eono 12 in commercial sagger kilns, and groun<l 
so as to have two flat and parallel faces, \ycro sup- 
ported on two carl)ofrax j)risms with a 6 in. 8i)an, 
fieated to 13(X)° C. for 45 mins,, and the transve rse 
strength determined at that temperature. The load 
was transmitleii from a w'oighkHl lever through a 
enrbofrax cylinder resting on acarbofrax prism, tho 
ell(?ctive load on tho test-piece being increases! ul 
the rate of 0 lb. per rain. The modulus of rupture, 

o p 1 

M= r-.-... in which P is tho breaking load in lb., 

2 o a" 

I tho length of span in inches, and b and d tlie 
width and depth of tho test-pioix) in inches. During 
the test the pit'ce must he proUicted from direct 
contact with tho flame. When cold some sagger 
mixtures had rmxluli ns low as 4i50, others as high 
ns 3(K)(.) lb. per s<j. in. .\t l.‘10()° C. the weakest miK- 
ture U'BU'd ha<I a modulus of 70 lb. per sq. in. and 
the strongi'st 60() lb. per sq, in. The tests alr^*a(Jy 
made suggest that mixtures with a modulus of ov^ r 
ih50 lb. per stp in. at 1300° C. are suitable for 
saggers. — A. B, 8. 

Terra-cotta glazes and colours; Composition of kiln 

gfues and their effect on . F. B. Ortnian 

J. Amer. Ceram. Soc., 1920, 3, 473—488. 

There is an appreciable amount of sulphur triox ido 
in the gases passing through kilns in which terra- 
cotta is huriHxl, but in the early stages of heating it 
is rapidly removed by the excessive ventilation. 1 iie 
fused glaze is nob rcjwiilv susceptible to tlio aidien 
of sulphur trioxido on its surface. Tho danger of 
sulphuring is greatest between “ red heat ” and tho 
fusion of the glaze, because the sulphur dioxide 
prixiuced on heating from tho pyrites in tho clay 
encounters a moist atmosphoro, and forms sulpliuric: 
ai'id, which may cause any or all of tho following 
d4’fcxrt« : — Huljihur dioxide may bo displaced hv 
silica from combincxi sulphuric acid during tli(< 
fusion of tho glaze and the eacaping gas may form 
hli«t4^r8. Tho sulphuric acid may displace boric acid 
in tho glaze. Tne sulphuric acid may react with 
colouring oxides and other fluxes and prevent the 
development of tho desired colour and texture. The 
wxurrenco of ibo»e defect* may bo loisened by pro- 
viding the maximum ventilation consistent with 
satisfactory heating of the kiln ; by firing so as to 
avoid choking the liuse with large quantities of ; 
by maintaining an adequate supply of secondary 



V6I. XXXIX.. Xo. 17.J Ol. IX.— BUODlNa MATBBIALS. Cl. X.— METALS ; MBTALLUKGY* Ao. 599 a 


air in the fire>boxe8, and by maintaining an ade- 
quate draught and oxidising conditions Ihroughoftt, 
particularly after the trial noles have been closed. 

—A. B. 8. 

Fish-scaling [in enamelled lyare]. J. B. Shaw. 
J. Amor. Ceram. Soc., 1920, 3, 489—497. 

The defect known as " fish-scaling ” on enamelled 
sheet steel consists of small pits formed by a sptick 
of the ground-coat enamel ** jumping off.*’ The 
its may bo very small and numerous, or they may 
© — i in. diam. and less numerous. The defect is 

commonest on heavy gauge steel but must bo distin- 
guished from blistering (which is due to impurities 
rolled into the steel) and from pitting due to rust- 
ing of the metal. In the author’s opinion, fish-scal- 
ing is due to several causes, the chief of which are 
to bo found in the preparation, application, and 
burning of the enamel and particularly in the use 
of enamels with too large a proportion of finely 
ground material. — A. B. S. 

Enamels; Jlelative action of acids on . IV. J. 

Amer. Ceram. 8oc., 1920, 3, 560—567. 

In further work by the Sub-Committee on Enamels 
of the Standards Committee of the Amer. Ceram. 
Soc. (c/. Pofite, J., 1919, 287 a), various cnamelltHl 
vessels were filled with a solution containing 6 oz. 
of citric acid in 1 quart of water ( = 15*73%) and 
kept for 23 hrs. at 12^ — 20° C. The liquid was then 
transferred to a measuring flask, the vessel rinsed 
with water which was added to the liquid, and the 
whole diluted to 500 c.c. Two portions of 100 c.c. 
each wore withdrawn, evaporattni to dryness in 
weighed platinum dislu's, and ignited. The gain 
in weight in each case, less the ash in the citric 
acid, indicates the amount of enamel removed by 
the acid. If a 0*3% solution of malachitc-grccn is 
poured into tho vessels whkdi have been treated 
with acid, and ."^ftor five minutes the solution is 
poured out and tho dishes rinsed with water, the 
resulting discoloration of the etched portion ap- 
pears to be approximately proportional to the 
activity of the acid used. — A, B. S. 

Patknts. 

Glass-furnace. J. R. Scohy. U.8.P. 1,317,181, 
20.7.20. Appl., 28.11.19. 

A GLASS furnace is providwl with floaters and adja- 
cent pockets for colk'cting the scum held back by the 
floaters. — H. 8. H. 

Brick; Lighf-iceight refractory . R. C. Purdy 

and M. F. Beecher, Assrs, to Norton Co. U.vS.P. 
1,345,632, 6.7.20. Appl., 1.11.18. 

Ponons bricks are made from burned refractory 
lignite clay.— L. A. C. 

Besistance material. H. T. Bellamy and B. T. 
Sweely, A.ssrs. to Western Electric Co. U.S.P. 
1,316,874, 20.7.20. Appl., 16.11.18. 

A COMPOUND having a high electrical resistance at 
high temperatures, comprises talc, silica sand, ball 
clay, and a glass binder. — H, 8. H. 

Befractory composition and process of mak 'ng same. 
A. T. ilinckley, Assr. to National Carbon Co. 
U.8.P. 1,346 959, 20.7.20. Appl., 9.10.19. 

A REPRACTOKY composition comprises fully shrunk, 
graded carbon particles in mutual contact, and a 
i^ramic bonding material ^oportioned to fill tho 
interstitial spaces. — H. 8. H. 

Glass; Process and apparatus for separating 

into mould charges. W. J. Mellersh-Jackson. 
From Hartford-Fairmont Co. E.P. 146,017, 
10.4.19. 


IX.-BUILDmG MATERIALS. 

Calcium cyanamide; Preparation of Portland 

cement from a waste product from . J, 

Baumann. Chem.-Zeit., 1920, 44, 662. 

In the decomposition of calcium cyanamide into 
calcium carbonate and ammonia a waste sludge is 
left in the autoclave. When dried at 100° C. this 
is a black powder of vari.ablc composition. One 
sample contained: SiO„ 3*55; SO,, 098; FcjO, and 
AljO,, 2*05; CaO, 43*85; MgO, trace; freo carbon, 
15*00; and loss on ignition, 34 67%. When mix^ 
with tho calculated proportion of dried clay and 
heated in a furnace to a white heat it yielded a 
cement with the properties and approximate com- 
position of normal Portland cement. — C. A. M. 

Patents. 

Cement; Method of making . F. L. Smidth 

& Co. E.P. 137,534, 8.1.20. Conv., 8.1.19. 
.Moler, silicious earth, diatomite, or infusorial 
earth, previously burnt to about 9(K)° C., is mixed 
and ground with Portland cement. Tho amount of 
moler which can l)e added advantageously is doubled 
by burning, while a mixture containing 25% by 
weight of burnt moler (referred to the cement) has 
a strength more than ^% greater than a mixture 
composed of the same proportions of raw, dried 
moler and cement. — U. 8. H. 

Wood; Fireproofing of . H. F. Weiss, Assr. to 

C. F. Burgess Laboratories. U.S.P. 1,346,287, 
13.7.20. Appl., 17.8.18. 

j Wood impregnated with a solution of barium 
sulphide is treated with gaseous carbon dioxide, 

I whereby hydrogen sulphide is expelled and barium 
carbonate is formed within the h(^y of the wood. 

~L. A. C. 

Cement, cement-concrete, reinforced concrete, lime 
trass mortar, natural stone or bricks, and the 
like; Process for forming a covering and harden- 
ing coating on, or impregnating articles or plas- 
tering of . L. A. and A. J. Sanders. E.P. 

145,806, 26.4.16. Addn. to 102,042. 

Articles or plastering made according to the 
original patent (J., 1919, 863 a) are heated, wholly 
or locally. 

TFood.s; Com posit ionC or hardening and preserving 

impregnable soft . A. Lambert. U.S.P. 

1,346,830, 20.7.20. Appl., 4.1.19. 

See E.P. 1.39,974 of 1919 ; J., 1920, 336 a. 

Bricks, tiles, clinker, and the IJ^e; [Plant fori 

manufacture of . Burners for firing brick 

kilns, furnaces, or the. like. H. Atkins and J. A. 
Colquhoun. E.P. 147,239 and 147,240, 16.11.18. 

Bituminous binders. E.P. 148,003. See IIa. 


i X.~METALS; METALLURGY, INCLUDING 
j ELECTRO-METALLURGY. 

Electrolytic iron; Annealing of . J. Cournot. 

Comptes rend., 1920, 171, 170 — 171. 

Heating at 950° C. for 2 hrs. or at 1050° C. for 1 hr. 
is nec'essary to obtain complete annealing of elec- 
trolytic iron. At 850° C. annealing is not complete 
even after 4 hrs. The characteristic structure due 
to the presence of the hydride is present after an- 
nealing at 650° or 750° C., but it has disappeared 
after annealing at 860° C. for 1 hr., althou^ the 
hardness has not reached its minimum. — Yf. O. 
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[Steel;] Flaky fracture and segregation phenomena 

[in J. p. OherbofFor. Stahl ii. Eisen, 1920, 

40 , 705—713, 872—878. 

Miceooraphic examination after etching with an 
animoniacal copper reagent nhowod that the so- 
called flaky fracture of steel (c/. J., 1919. 289 a, 
368 a, 683 a, 733 a) is closely connected witn phos- 
phorus-sogrogation resulting from the formation 
of blow-holes in the interior of the metal. 

SteeU; Dynamic tests on si>PciaJ . A. Gessnor. 

Stahl u. Eisen, 1920, 40, 781—783. 

Dvnamic tensile tests on an Amsler machine and 
static tCvSts were carried out with two qualities of 
nickel-ohromo steel and on ordinary carbon steel 
after they had undergone various heat treatments. 
With the special steels, which were of marked ten- 
acity and liad a bn^aking stress of about 100 kg, 
per sq. mm., the ability to flow' under stress was 
developed completely in tho short period of 0 (X)3 — 
0 005 sec. in tho dynamic tests, and higher valiH's for 
tho ultimate tensile strength and the work utilistnl 
in producing deformation at fracture were obtained 
than in the corresponding static tests. Tho reduc- 
tion of area was also greater. — J. W. I). 

Ilifjh-chrornium steel; Ileat treatment of . 

H. J. French and V. Yamauchi. Chem. and ]Met, 

Eng., 1920. 2:1, ];l— 16. 

Samplks of chromium steel containing 12'4— 13'2/o 
Cr and 0'27 — 0 29% C were quenched in oil from 
various temp<‘ratures. With increasing quenching 
temperature Iwth the Brinell and Shore hardness 
increase until 1066° C (1950° F.) is reach(xl. Maxi- 
mum hardness is generally obtaiTunl by quenching 
from or above this temperature, although in some 
case.s with higher temperatures the hardne.ss de- 
creases owing to retention of solid .solution. Tho 
best combination of strength and ductility is ob- 
tained by quenching from 95.5° C. (1750° F.), which 
condition coincides with maximum tensile strength. 
Ductility as measured both hy elongation and reduc- 
tion of area decreases rapidly as the quenching tem- 
perature increasc.s. It attain.s a very low value at 
1010° C. (18.50 F.), above which temperature it 
remains practically constant. Maximum ductility 
do(.*s n«»t corresponrl with inaxinjuin tmisile strength 
or proportional limit. Tempering previously 
quenched samples for short periods at temperaturea 
up to 427° V. (S(K)- F.) deorenstKi brittleness. Tem- 
pering above 427° C. causes marked decrease in 
strength and hardness. Duvtility increases to a 
greater extent in tempered samples quenched from 
955° C. The mo.st rapid change in tensile proper- 
tie.s and hardness occurs in tempering between 427° 
and 5.38° C. f806°— KKHP F.). The .structure of 
samples tem])cred for short peri(Kl.s ttuids to per.si.st 
even when tempering is efb'cted at temperatures 
comparatively close to tlio lower critical range. 

— J. W. D. 

Corrosion of iron and sttod. W. D. Kichard.son. 
Amer. In.st. Chem. Eng., June, 1920. [Advance 
copy.] 91 pagf.s. 

With ordinary varietie.n of iron and ste«d oxygen 
determinos the beginning of corrosion, and the nde 
of oxygen appears tf) be tliat of a depolari^T, since 
it combines not only with hydrogen at the corrosion 
cathodes, but also with ferrotts irc>n at the corrosion 
anodes. Corrosion w'ill .start in tho absence of oxy- 
gen, but it .soon drops to a negligible rate, (.’or- 
rosion pro<lnced by salt solutions depends prinei- 
pally on the iftnount of oxygen in solution. Oxygen 
causes much more rapid corrosion than air, but 
may also produce a protective layer of rust not : 
produced in air, thus reducing corrosion below that ! 
in air under simitar conditions. Ruitt acrjelerates I 
corrosion by acting as a cathode, but may also re- j 
duce corrosion by adheri^ and acting as a pro> I 


tector. This is more noticeable with cast iron than 
/ with the purer forms of iron. Carbon dioxide only 
plays a minor roh in tho corrosion of iron. Experi- 
ments carried out on the corrosion of 12 common 
varieties of iron and steel under 8 different con- 
ditions (in still and agitated water and brine) for 
1000 days indicated that pure iron Corrodes rela- 
tively slowly under non-oxidising conditions or with 
limited supply of oxygen and relatively rapidly in 
presence of oxygen or air. Cast iron, on the other 
hand, corrodes relatively more in too absence of 
air or oxygen, or with limited supply, and relatively 
less in tho presence of air or oxygen compared with 
purer irons. Solution pressure, while fundamental 
in corrosion phenomena, is not as a rule the deter- 
i mining factor. This is shown by aluminium cor- 
j rolling not only less than iron, but also less than 
I copper under similar conditions. — J. W. D. 

! iron and steel; Dates of solution of m non- 

oxidising and oxidising acids. W, D. Iliijhard.son. 
j Amor. Inst. Chem. Eng., Juno, 1920. [Advance 
I topy.] 12 pages. 

; Rklatively pure iron dissolves at a low rate in non- 
! oxidising acids su<'h as NJl sulphuric and hydro- 
' chloric acids, while loss pure irons such ns cast iron, 

I white iron, and malleable iron dissolve at a rela- 
tively high rate. Cast ste<'l dissolves at a raU; 
intermediate lietween tho two. In an oxidising 
acid .su< h a.s A' / 1 nitric acid, the rates of solutiun 
; of the metals are reverstd, pure iron dissolving at 
a higher rate tlian cast iron, steel again being 
intermediate. Dillieulties were experienced in pro- 
ducing exactly similar conditions during solution, 
tlie temperature of 16° (’. u.se<l with the 8ul])buric 
acid rising to 39° C. with nitric acid. Tho results 
obtained, however, appear to indicate a giuioral 
rule, Air agitation of th<' su ids accelerates the rate 
of solution, hut not to the extent antiripattd. 

— J. W. D. 

Corrosion; Suggested basis for an index of for 

?ron and steel, W. D. Richardson. Amer. Inst. 
Gliem. Eng., June, 1920. [Advance cepy.) 

8 pages. 

Tmk index of corrosion (C) roeoni mended represfuns 
the relation b<'tvveen tlio joss per stj. cm. per br. in 
.V/l nitri*' acid ((>), and the similar loss in .V ' I 
sulf)liuric acid (H). The imb^x cannot yet bo 
exprosM-d ns a simple ratio (’--()/ 11 owing to tho 
small amount of data available. It bus to Im' con- 
sidcri"<{ as really consisting of two indicia wiitt^ ii 
togellier as a ratio for convenience, Init subj^rts 
for separnU^ consideration. II the index for one 
rnetal ought to Ia» compared with II the index for 
another, and similarlv tlio two O indices. 

- J. W. D. 

Tungsten, molybdenum, and vanadium; Estimation 

of in thrir ferro-alloys. Mitt. Cheniikoraus- 

wfmss \’er. <l*uts. In.'^uilnittenieute. Stahl u. 
Eisen, 1929, 40, 8.57— Kj8. 

Tungsten m feno-langsten.- Or) g. of tlie fincly- 
pow<lcrcd alloy is roasted in a platinum crucible, 
the resifiue fused with 6 g. of swiiurn pota.ssiiir! 
carbonate, and the melt leached with water. The 
residue is til^Tcd ntf, waslnsl, and again fused 
etc. as before. The united filtrates are boiled with 
ammonium <arbonnte and alcohol to precinitnb' 
silk a, alumina, and manganese oxide; the solution 
is allow4Hl to stand for 2 hrs., then filtered and the 
nns’ipitnt'' washeil with very dilute* sotlium car- 
i>onato solution. Tho filtrate is just neutralised 
with nitric acid, using methyl orange as indicator, 
boiUxI to exped carbon dioxide, and treated hot 
w ith a slight excess of mercurous nitrate, then wdh 
ammonia, drop by drop, until the precipitate be- 
comes permanently grey. The precipitate is ftlterotl 
off, washed with dilute tnerourous nitrate, and 
ignited. The residual tungsten trioxide is heated 
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sucoesgively with hydrofluoric acid and ammonium 
chloride till of constant weight. If chromium is 
present, the weighed oxide is fused v;ith alkali 
carbonate, the melt leached, and the chromium de- 
termined in the solution with thiosulphate. Molyb- 
denum in feri'o-molyhdenum . — I g. of the finely- 
divided alloy is dissolved in nitric acid (sp. gr. 1*2), 
any residue being fused with sodium potassium 
carbonate and the solution of the melt added to the 
main solution, which is then evaporated to fumes 
with 5 c.c. of strong sulphuric acid. The mass is 
treated with water, a considerable excess of 
ammonia added, and the liquid set aside for 2 hrs. 
in a warm place. It is then cooled, diluted to 1 1., 
200 c.c. filtered through a dry paper and saturated 
with hydrogen sulphide. The light red solution is 
just acidifi^ with dilute sulphuric acid (l;6) and 
allowed to stand for 2 hrs. ; the precipitate is filtered 
off, washed first with hydrogen sulphide water con- 
taining sulphuric acid, then with dilute alcohol, 
dried, ignitiKl apart from the paper, and the re- 
sidue weighed as MoO,. Vanadium in ferro- 
vanadium. — 0'3 g. of the finely-powdered alloy is 
dissolve<l in 20 c.c. of nitric acid (sp. gr. 1'2), and 
the solution evaporated to fumos with 20 c.c. of 
concentrated suliihuric acid. After cooling, the 
residue is evaporated three times with 25 c.c. of 
concentrated hydrochloric acid, the last evaporation 
being prolonged until the sulphuric acid fumes 
strongly. The flask is kept covered with a clock- 
glass during these operations to prevent ro 
oxidation. The final liquor is diluted with 300 c.c. 
of air-free water containing 15 c.c. of phosphoric 
acid (1:3) and the solution titrated at 60” — 70” C. 
with permanganate, which should bo standardised 
against ferm-vanadium of known vanadium con- 
tent or again.st pure vanadic acid. — A. R. P. 

Copper assay: Electrolytic ; a ncir modifica- 

tion. F. G. Hawley. Kng. and Min. J,, ]92(), 
no, 162—165. 

From 1 to 3 g. of the sample is mixed with 1 g, of 
sodium bisulphate, 1 g. of ammonium sulphate, and 
5 c.c, of 70% sulphuric acid; 5 c.c. of nitric acid 
saturated wiUi potassium cidorato is added, and, 
afti'r standing for a few in.nut('8, a further 10 c.c. 
The mixture i.s digested warm for a short time, then 
evaporated until strong fumes are evolved and the 
mass has become nasty. After cooling, 1 c.c. of 
water is added, followed immediately by 50 c.c. of 
dilute ammonia (ammonia 2 I., water 4 I., ammo- 
nium nitrate 100 g.); the lirpiid is well stirred, 
hoati'.d to boiling, cooled slightly, 5 c.c. of strong 
ammonia added, and the precipitate filtered off, 
washisl once with water, once with ammonia (111), 
and on CO again with water. The filtrate is boiled 
to expel ammonia, cooled, and treated with 3 c.c, of 
sulphuric and 3 c.c. of nitric acid. Meanwhile the 
precipitate is dissolved off tho filter with dilute 
nitric acid, tho solution made ammoniacal, a few 
drops of T/, potassium cyanide added, and the 
warm solution, without filtration, electrolysed for 
\ hr. at 0 2 amp., using a rotating cathode, Tho 
beaker is then removed and replaced by that con- 
taining the bulk of the copper, the current is 
switc'hed on in the opposite direction to re-dissolve 
tho small aTuount of impure coi)per that was de- 
osited from the iron precipitate, then s\vitclt<'d 
ack to the original direction and tho eh trolvsis 
continued for 1 — li hr. at 1 — 1*5 amp., and finished 
as usual. Hydrochloric acid should bo used in dis- 
solving oxidised ores, and, if molybdenum is 

( )rosent, a small amount of a soluble lead salt should 
)e added before tho ammonia solution. — A. R. P. 

Brasses: Specml . L. Guillot. Comptes rend., 

1920, 171, 172-173. {Cf. J., 1906, 540, 813; 1913, 
90, 913; 1920, 157a, 269a.) 

Brassbb containing cobalt are in no way superior 
to those containing nickel, and consequently have 


no industrial importance. When chromium is 
introduced into brasses, a portion of it enters into 
solution in the constituents of the brass, but an- 
other portion forms a special constituent, probably 
metallic chromium, which diminishes the value of 
the alloy. Silver has no very pronounced action 
on the structure of a copper-zinc alloy, but gold, on 
I the contrary, gives a fictitious copper content (J., 

! 1906, 540) markedly greater than the real content, 
i — W. G. 

' Brasses; Special . L. Guillet. Mem. Soc. Ing. 

j Civils do Franco, 1920, 73, 154—182. 

I A PULL account of investigations, the chief results 
' of which have been published previously (J., 1906, 

I 540, 813; 1913, 90, 913; 1914, 358; 1918, 338a; 1920, 

I 157a, 269a; also preceding abstract). 

I Zirconium. Marden and Rich. See VII. 
j Anode corrosion of lead. Brown and others. iS^eeXI, 

; Patents. 

! Steel melting plant. E. and W. Waring. E.P. 
i 147,244, 7.2.19. 

A MiXTiiHK of iron ore and coal is passed through 
a producer chamber on a conveyor and delivered 
with lime to a cupola from which tho material is 
conveyed to a furnace, the gases from which pass 
through the cupola to a combustion chamber in 
which a part of tho conveyor and a boiler are 
situatiM. Tho gases from the producer are con- 
veyed to tuyeres in tho producer chamber and 
I farna<*o. — J. W. D. 

! Iron; Production of . A. Jackson. E.P. 

; 147,999, 25.4.19. 

1 Refined iron containing Si 0 3 — 0 6%, total 0 1*5 — 

I 2*5%, P 0*3— 0*6%, and less than 0*1% 8, is 
i prepared by melting in a cupola a mixtiire of steel 
I scrap and selected pig iron in suitable proportions 
{ according to analysis. — J. W. D. 

I Ferro-alloys ; Production of . H. L. Sulman 

! and W. B. Ballantine. E.P. 145,925, 9.5.19. 
i Castings resistant to rust and corrosion are pro- 
duced by reducing a pure compound of iron and 
chromium (e.g., oxides) with a thormo-reducing 
ag(‘iit containing white iron, or forgo scale con- 
taining silicon, or calcium silicidc, so that silicon 
is introduced into the alloy during reduction. 

-J. W. D. 

! Chromium-containing^ [troTi] alloys; Process of 

producing . F. A. F'ahrenwald. U.8.P. 

1,346,187,13.7.20. Appl., 25.8.19. 
i Feuuous metal ores are mixed with just sufficient 
carbon to reduce all the metallic constituents, and 
: tho mixture is first heated for a^ip^^g time to a 
' temperature sufficiently high to carry out the 
i reduction without reducing tlio silica in the charge; 

finally, tho heat is raised until the reduced metal 
; molts and the unreduced constituents arc slagged 
off.— A. H. P. 

: Firearm and [iron and. copper'\ alloys for making 
i same. F. A. Fahrenwald. U.%.P. (a) 1,346,188, 
(n) 1,316,189, (c) 1,346,190, and (n) 1,3*46,191, 
i 13.7.20. Appl., (A) 2;5.8.19, (b) 15.10.19, (c) (d) 

I 15.12.19. 

I (a) An alloy of one or more iron group metals with 
i ono or more chromium group metals, (b) An alloy 
! of approximately 36% Niana64% Fe. (c) An alloy 
of copper and not less than 25% Ni. »(d) An alloy 
of iron with at least 30 of one or more metals at 
the iron group. — A. R. P. 

Metallic powders; Production of . E. Odam. 

E.P. 129,631, 21.6.19. Conv., 10.7.18. 
Gbanttlated metal, waste metal cutting^ etc,, are 
reduced to powder by causing them to flow under 
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the action of centrifugal force into a conduit which 
directs the material between balls and the races in 
which they run. The material is passed several 
times successively through the device before being 
discharged. — J. W. D. 

Crucible and like furnaces. J. A. Oaskill. E.P. 
132,266, 3.9.19. Conv., 3.9.18; 

A CRTTcinLE for molting stoel, iron, or other metals, 
reducing refractory ores, or annealing and heat 
treating metal articles, is mounted on supports 
within a refractory combustion chamber, closed at 
the bottom by hinged doors, and at the top by a 
cover having a central vent opening. The combus- 
tion chamber is surrounded by a jacket into which 
the air for combustion passes tangentially at the 
bottom, and is preheated while passing round the 
combustion chamber to the outlet at the top. Two 
burners for fuel gas or oil project tangentially into 
the combustion cnambor at opposite sides near tho 
bottom. Tho side wall of the combustion chamber 
projects inwards at its middle zone, so that the ! 
combustion products are deflected into contact w’ith j 
the crucible and are then allowed to expand before I 
escaping at the top. — W. F. F. j 


metals having high coefficients of expansion are 
prepared by casting the molten metals into a per- 
manent n^ould formed of metal having approxi- 
mately the same coefficient of expansion as tho 
metal of the casting, and a high coefficient of 
thermal conductivity compared with iron. 

-J. W. D. 


Ores; Concentration of . L. A. Wood, and 

Minerals Separation, Lt<l. E.P. 145,862, 23.3.19. 

Ores containing copper sulphide and/or carbon- 
aceous material, and/or molybdenite may be 
separated from other ingredients such as iron, zinc, 
or lead sulphides by tue froth flotation process 
using frothing agents such as amyl and butyl 
alcohols, camphor, furfural, phenol, cresol, aniline, 
toluidine, picoline, lutidine, or aqueous extracts of 
cinmnercial oils, such as wood tar or eucalyptus oil. 
The differential separation effected by those sub- 
stances is improved by the addition of alkali sili- 
cates, hydroxides, or carbonates. — W. F. F. 

Ores; Concentration of and apparatus there^ 

for. Minerals Separation, Ltd. From E. H 
Emerson. E.P. 145,870, 1.4.19. 


JRe generators for smelting furnaces and the like. 

P. Kuhn. E.P. 138,103, 20.1.20. Conv.. 4.5.18. 
The regenerators are provided with gratings 
two compartments inclined to one another, the floor 
o’f the compartment nearer the fiirnace sloping 
downwards to the rear. This arrangement prevents 
clogging of the gratings when coal dust is used as 
fuel— J. W. D. 

Furnaces for the heat treatment of metal articles. 
A. Hardv, J. H. Hunt, and M. Wigglesworth. 
E.P. 145,958, 5.6.19. 

Gas from a producer passes into a horizontal longi- 
tudinal flue below the horizontal heating chamber. 
This flue is provided with inclined outlets arranged 
alternately on opposite sides and the gas on leaving 
each outlet meets a stream of preheated air. The 
burning gas from each outlet passes through 
separate transverse flues, extending completely 
around tho heating chamber. The not gaa then 
passes through tortuous passages adjacent to tho 
passages through which the air supply for combus- 
tion is passed to preheat it. — W. F. F. 

Alloy; Metal for the armourings of electric 

cables. D. Stenquist. E.P. 136,143, 9.10.19. 

Conv., 5.12.18, 

This alloy is composed of leaAl and 0 01 to 01% of 
magnesium. — B. N. 


I The ore pulp is mixed with a mineral-frothing 
I agent, and is supplied to tho top of a separaiing 
I vessel placed at tno top of an inclined trough. The 
; pulp is delivered into a funnel having a wide stem 
! projecting downwards into the vessel, and tho 
j mixture is aerated and agitated by a jet of water 
; and air which is projected downwards into tho stom 
: of tho funnel. Tho froth carrying the mineral 
I particles overflows at the top into the inclined 
trough. Tho residue pas.ses from tho bottom of tho 
separating vessel to the top of a second separating 
vessel, and so on through a series of vessels arrangi-d 
at progre.ssively lower lov(3l8 along the inclined 
trough. Tho mixing jet for each vessel is prodiic d 
by a water-air injector, and the jets are directeil 
against a transverse baffle at tho centre of each 
separating vessel. — W. F. F. 

Flotation process. R. Gahl. Assr. to Pneumatic 
Process Flotation Co. U.B.P. 1,346,819, 20.7.20, 
Appl., 10.12.18. 

Auditiosal sand substantially free from slimes is 
introduced into the normal pulp and tho inixinro 
subjocttHl to froth flotation. — J. W. D. 

Corrosion of metallic surfaces; Composition for 
jtreveniing — — . C. A. Allison, From Naii:;u 
Kngaku Seihin Kabushiki Kaisha. K.P. 116 ,( 17 ( 1 . 
15.5.19. 


Metal alloy. A. E. Farmer. E.P. 145,956, 4.6.19. 
Thi alloy consists of copper, 53 lb., aluminium 0-25 
lb., tin 0'25 k)., spelter 28 lb., and nickel 25 lb. Tho 
copper and 23 m. of the spelter mav ho replaced by 
76 Id. of 70 — 30 cartridge metal. — F. F. 

Aluminium castings; Produrfir/n of — — . Metali- 
Industrie Schiele und Bruchsaler. E.P. 137,325, 
2.1.20. Conv., 18.2.18. 

In the production of aluminium castings in metal 
moulds the surfaces of the moulds and their metal 
or sand cores are coated before each pouring with 
A varnish containing either aluminium or an 
alumininm alloy, and then slowly heated to 400^ C. 
to barn off organic matter and leave an even 
coating of aluminium which prevents oxidation 
and ensures clean castings. Tho moulds and cores 
are then fitted together, heated to 550° — 700° C.. 
and the alAminium cast in them in the usual 
manner. — A. R. P. 

Ccutings; Process of making . Z. Jeffries, 

Assr. to Aluminium Oastin^ Co. U.S.P. 
1,847,481, 90.7.20. Appl., 24.0 J7. 



A COMPO.SITION for preventing oxidation of nmtalho 
surfaces immersed in liquids consists of borax, S ITi 
pts.. dfxtnn 2 3 jits. .\n mhlitiou of 1 of tii.' 

above to ink made from tannic and sulphuric .acids 
prevents corrosion of pens. The composition is also 
applic.abie for protecting metal articles immersed in 
disinfecting solutions such as mercuric chloride, and 
for preventing corrosion of steam boilers. — W..F. F. 

Rust-preventing treatment. W. R. Swan, Assr to 
J. J. Woolverton. U.S.P. 1,346,473, 13.7.20. 
Appl., 8.1.20. 

Iron and steel articles are heated in a sealfd 
chamber, the ch.nmber is then partially ev.-u uated. 
and the vapour of a non-corrosive substance ad- 
mitted. — A. R. P. 

Electrolysing cobalt solutions. E, B. Cutten. 
U.S.P. 1,314,869, 29.6.20. Appl., 20.10.19. 


^BALT ia deposited bv electrolysing a solution of 
>baH sulphate, wbico is maintained neutral dv 
lie action of a reagent that forms an insoluble and 
1 nocuous precipitate with the liberated sulphuric 
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Metals [copper]; Process of extracting from 

their ores. W. E. Greenawalt. XJ.8.P. 1,346,846, 

6.7.20. Appl., 13.12.16. Renewed 15.9.19. 

Copper ores are leached with an acid solution to 
dissolve the copner; the rich solution is drawn off 
and electrolysed to deposit the copper and re- 
generate the acid. Tho gangue is washed, the 
washings treated with hydrogen sulphide, and tho 
precipitated copper sulphide digested with the 
electrolyte to rcaluco the metallic salts therein to 
their lower state of oxidation. — A. R. P. 

Nickel ores; Process of treating . M. II. Caron, 

Assr. to Clevenger and Caron. U.S.P, 1,346,175, 

13.7.20. Appl., 19.5.19. 

Nickel silicate ores are subjected to a preparatory 
reducing roast, tho reduced ore being cooled under 
non-oxidising conditions. — A. R. P. 

Mctol from ores etc.; Apponttits for erlracfing 

. 11. 11. Godfrey. U.S.P. 1 ,347,026, 20.7.20. 

Appl., 4.H.19. 

The apparatus consists of an ore concentrating 
shaking table inclined longitudinally and tranf> 
v('rsoly, covered with a cathode', and an anode 
spaced above tho (cathode. — J. W. D. 

Steel alloys and jirocess of making the same. G. 
Ifonhorst (Ui'gal Pep. of W. (’. Honhorstf, and 
J. Sofge. E.P. 138,327, 20.1.20. Conv., 8.12.17. 
Skk U.S.P. 1,313,891 of 1919; .U, 1919, 778 a. 

Steel; High-speed . J. O. Arnold. U;S.P. 

1,346,732, 6.7.20. Appl., 9.11.18. 

Skk U.P. 132,082 of 1918; ,1., 1919. 826 a. 

Fc'-rochromium ; Manufacture of . W. L. 

Turner. U.S.P. 1,316,728, 13.7.20. Appl., 7.1.18. 
Sek U.P. 123,105 of 1017; 1911/, 221 a. 

Open-hearth furnaces. D. McLain and F. Carter. 

E. P. 146,020, 10.10.19. 

See V.S.V. 1.331,804 of 1920; .1., 1920. 302 a. 

Zinc; Treatment of zinc sohitions j^^reparatory to 

reco very of hy ehci vo-deposit'ion . D. Avery 

and R. D. Williams, Assrs. to Electrolytic Zinc 
Co. of Australasia Proprietary, Ltd. U.S.P. 
1,347,200, 20.7.20. Appl., 2vj.7.18. 

See L.P. 131,702 of 1918; J., 1919, 827 a. 

Metallurgical furnace. S. M. Howell. Reissue 
14,914, 13.7.20. of U.S.P. 1,337,703. 20.4.20. 
Appl., 5.6.20. 

See j., 1920, 157 a. 

Metals; Prorr.s.s of treating — — . W. U. Ruder, 
Assr. to General Electric Co. U.S.P. 1,3^16,0()2, 

6.7.20. Appl., 10.7.18. 

See 10. P. 125,016 of 1919; J.. 1919, 327 a. 

Lead and zinc; Extraction of from their ores. 

F. E. Elmore. U.S.P. 1,346,642, 13.7.20. Appl., 
1.4.19. 

See E.P. 131,353 of 1918; J., 1919, 827 a. 

XI.-ELECTRO-CHEMISTRY. 

[Electrical precipitation.'] Motion of droplets and 
particle.'i in the field of tttc coronu discharge. 
R. C. Tolman and S. Karrer. Chem. and Met. 
Eng., 1920, 22, 1203-1206. 

By photographing the form of a water jot arranged 
within a orccipitation chamber containing a cen- 
tral wire between two parallel sheet metal plates, 
the jet being discharged parallel to the central wire, 
it is shown that there are four methods whereby 
particles in tlie held of a corona discharge may ob- 


j tain charges of electricity, namely, hy induction, by 
j conduction of electricity from the earth, by the ad- 
sorption of ions present in tho corona field, and hy 
actual contact Avith an cN'c trode. The motion of the 
particle.s is determined by the charge r('ccived and 
hy the potential gradient of the held. Tho space 
ciiarge in the major part of the < orona distdiarge is 
of the same sign as tlie < cntral v ir«'. It is believed, 
that tho adsorption of ions liaving tho same 
<'harges as the central wire is the iindm lying process 
in tho action of Cottrell precipitators. 

d.S. G.T. 

Jjcad; Anode corrosion of in sodi^irn hydro.ride 

sohitions. 0. W. Brown, (’. (). Henke, and L. T. 
Smith. J. Phys. Chem., 1920, 21, 367— 378. 

'PiiK amount of corro.sion of lead anode s in tho elec- 
trolysis of sodium hydroxide solutions rapidly in- 
creases with increasing teinperature ; thus using a 
solution of 1.52 g. of s(Klinni hydroxide per 1. tho 
amount of corrosion is 4'5 / of the theoretical at 
I 2(U C., 98*3% at 6(U C., and tln'oretical at 75° C. 
i \i all Uunperatures the corrosion in(“re;Kses, with in- 
I < ro».sing concentration of the saditiin hydroxide, to 
a, niaxinium which it re.aehes with 152 g. per 1., and 
j then tails with further in< reiis(* in concentration. 

! 'rims at 60° (k the following fractions of the iheo- 
r/'tieal amount of corrosion are found with the con- 
; eeiitration given : 35 g. per 1., 5 7 ' ; 71 g., 49*3% ; 

' no g., 96*4 ; ; 152 g., 98-3 ' ; 102 g., 58 5 7 ; 304 g. 
per 1., 37'7/'. The (urr<‘nt efTieiency increases 
rapidly with iixrease in temi)erature. this being 
esp('<-ially marked for solutions <'oiitaining 152 g. 
per 1. and a currei.t dtmsity of 4 amps, per sq. dm. 
There is a 1(K)%, corrosion when the hath tension is 
low (0 ‘2 — r)-3 volt), and a low corrosion when the 
A'oltage is high (3*2 volts). When the anode is corrod- 
ing properly tho discharge potential is about 0*2 
volt, hut Avhen it cea.ses to corrode the discliarge 
potential rises to -1*317 volt.— -.1. K. S. 

Sa'ts: Electrical conduct ivit}i of mixturc.'i of fused 
and .solid — — . C. Sandonnini. Gnz. Chirn, ItaL, 
1920, 50, J., 289-321. 

'Phk conductivities of various binary mixture* of 
salts, some of which merely mix while others form 
compounds, have been measured. For the fused 
mixlure.s the equivalent conductivity — in which 
allowance is made for the slight (.hange in specific 
gravity occurring on mixing — is always Icvss than 
tin* value calculaiefi from the law of mixtures; the 
divergeiK’cs are tho nuac markiMl for those pairs of 
salts with Avhioh compounds exist in tho fm?^ ma«s, 
hut the conductivity isothernis in general exhibit 
no singular points corresponding with the composi- 
tion of such compounds, although for KCl — CaClj 
this is approxiniaU'lv tlu' case. (Cf. J.G.8., Sept.) 

•• T. H. P. 

Pate.nts. 

Elcrfrol yt ic crU. L. W. Clmhh, Assr. to Westing- 
house EUx'tric and Maiiufaeluring Co. U.S.P. 
(a) 1,311,752 and (h) 1.314,753, 29.6.20. Appl., 
(a) 3.2.17, (n) 7.3.19. 

(a) a EiLM-voiiMiNc; conductor for el<'<4rolytio cells 
is coinpostxl of metallU' tit.aniuin. (») .\n electrode 
for elcvtrolytic colls compri'-es a compound, c.y,, an 
oxi<le, of titanium. — B. N, 

Electric furnaec.s. A. M. Teixeira. E.P. 147,988, 
23.4.19. 

See U.S.P. 1,313,761 of 1019 ; J., 1919, -SaO a. 
Catalysis, E.P. 120,279. Eee I. 

Uyiwchlorites. E. P. 148,095. See VII. 

Besistance mateM. U.S.P. 1,346,874. See VIII. 
Electric cables. E.P. 136,143. See X. 
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m—FATS; OILS; WAXES. 

Lir^eedoU;Hexdbromide testof thei^^ I 

EL®cat®Burea“!'p®i^tVanufacturcrs^ Assoc., | 
U.S.A., July, 1920. 16 pa^os. ^ _ , 

In Bailey’s modification of Steelo llrids 

?T 1020 197 a) the linseed oil fatty acids 

rr^pr^p^ared^kn^ 

1 ® irdissolved in 25 e.c. of ether, which has bitn 

r>% i a.^ -tucatcd .;no.c^ 

‘and WhWio'' aoui). 

bromine solution (.5 e.c “ rU 

InnhrlubfaKiin'ooitnfu'^^^^^^^^ 

ettmr' lms evaporated and «ttach.Hl ^ a vac.un 

“„K:'htJ"ol™r''uml‘‘u‘:::^^^ tha.. 11 . 0 .. 

Sven bv St<'ele and Washburn’s method. (6/. J., 
1920, 417 A.>”C. A. M. 

Vo 100 ■ Kdo<a.t. Bureau, Paint Manufacturers 

Assoc., U.S.A. July, u«). 12 pa«es. 

It i« proposed that raw' irl-5'"\* hV.5^ 

the foliowinir rcQUircmcnts ; Sp. pr. ■ / i 

0 04:1-^939; acid value, 0 (maxO; saponO val. e, 
'mo; unsapouif. .natter, V .1 <''>-■ 

rminl^nd heatin.r test, 12 ‘ 

followun« inodifieati.u. of Broune^s h<u.u..t, o 
nrescrilred ' ” Test tuUss for the oil slumlJ hi !•> ' , 

1^^ lo n,m.; and dosed by a cork ihroutth »hn b 
class rod 3 mm. in diam. can movn casilv. A 
befkrr l^H) e.e.l. 13 cm, l.iKh and B) cm, ... d.aiu 
istillcl to 7'.'i cm. will, eotlons.s'd or soya bean oi , 

from the bottom. 1 he oil is heated, and at ^ ; 

F) two test-tubes eontainiuK rcspecliveb 
of tbe tuntt oil and .I <-.c. of a control sample 
are introdiicst .so that the.lmttoin of oacti t“J"’ ' 

evol with the lowest part of the 

The -ouiee o. heat l.s le.noved lor about 4. .sms^ 
and then repho.xl. and thr t<*mpcrature maintann-d 
at *^^2 C (5 li)^ V.) a^ ( onstantly ns possible. .‘Uter 
9 mins the j^lass rods are raises! at intervals ot 
i min and .'f.noti- tiik.-n .4 the time rcKju.^l lor 
^eaeh sample to .-t firmly, (ll 

setting of jinr*' Am<-ri(<in pr* k . 

mlL, whilst the same r„l with o ' of soya hean o.l 
re<]uiro<l I').] mins, ^o ^' t.- < . A. .1. 

Yea>l fat: .Vod.rr o/ , ' PdO 'll V"’ V .’li' 

E. M. Thomas. Hi'j. h. rn. .1 , 1920. M, i.'.i, 

Cbicdk vca.st fat is a brown lepiid with a li.«ti 
Se value and a low -apo.uf. yaluo, and has a 
^arK^ p.oportion 12.', r. . nnsaponi t.ab le 

matter. It m.av eontain as muuli as 2(i ot a sterol, 
annarentlv identical will, eipisterol, partly .n tho 
flee state'and partly as fatty a< .d esl. rs. 1 almitic, 
oleic, and linolic acids liav.' Isen idcitibed «"•> "!!■- 
uintv in f- ast fat, and tb-uc ,s ey.d. ... e for tjbe 

presence of laiiric and possibly arachidio acids. (C/. 

J.C.S., Scpt.)-W. G. 

CorMU-hurr nil. A n<'» 

J Amer. Chom. Socu, 1920, 42. I 

The burrs were ol the spates Xanthium echinaium. 


•*'' crudr^fibr"’, 2-47-2-68%°; ash. 


lT773--ZoU8''Lt5|.m6torre..d^^^^^ 

■5 V'? 4 , Vk^ sanonil liZ ^^4 ; Rs^ichertl 

(Hanua) Hohner valiio 89'7; acetyl valuo 

.r pt'V ff t’y muds 19^ 0. Tho oil is a dry- 
Jne iiT. '^We kernel meal .vnd tho ^oss^cake were 
both highly toxic to guinea-pigs.— W. G. 

rr&i. T'E e;- 

Chon.., 1920, 12, 677—0.9. 

44 ncids were found to agreo 

Commercial o ) after 

^'.'''’IneoVVtu' m^ i to 

fs o.li.m vahle In the case of mixtures of 
p.'.ro stearic and palmitic acids tho solidit. pt. curve 
Flu, CTnt.nuously from 100% slcar.c ac.d to a po.nt 
li (.3.')“ C •'■>0% palm.t.c ac.d), then r.ww to a m»x.- 
” ^ .F (' C 55"/, palmitic acid), falla to 1) 

(al,o..t72% pahniticacid), a..d fin,.U 

B«l nalmitic a.-id. It is conclud.,! that in 
■I'ecordancF with the beliaviour of solid solutions the 
i iminerFial “ stoaric ” acids examine^ have heeu 
,1,. lived from mixuires containing 

72,1 of palmitic acid in their \eithin 1/ 

v.» that their compo.sition would fall within Ui 
4 .H fo tl e curve from B to 1), and on prossm,^ 

./ 1 d app'om'l' 11“' comp.«itio.i corresponding i„ 
Urn maxi'mun. point C. and thereaftor show 
further alteration. -C , A. 31. 

/■■a/li, arids: S<,nthe>is nf -- ' 

!,,\d nth^-r jieirnlrum jrncinins. K. bolll. tle in,. 

Zeit., 1920, 44. oOl— 302. 

K I g.lvli.' oxidation of petrobsiiii liydris ni ben, 

,/ I lO-'O l--)9s 321 .vl the he.st yields ot lain 

e el/are 'obtained will, lead or mereuric . a.a 

nuuiids wbieh apparently dissolve completeh 111 1 • 

' du. s of oxidaiion. The best nsu.lts .are obi 

l,v oxidising at ll.V 120-’ (’., i' , 

■t atm and with agitation for about . hrs 'n . . 
or- sence of water, wliieh is an e.ssential fa' i'' 

'.Mkaiis have not 'n,;.";;x I 

S. haal and by Franck (.1., lOAb 

non products (PSl- 120 ■ • ,i op" ,|f ,v il' . 

„ri'>iniil material) eonsist of about ( — 20 of a. . 
o.-,- to ' of lower fatty aeids, with 
(if alii)hati«' aldvhvdi'H and ketoims and iV .> ' 

l.,i,e‘ tottv acuis and 10 13 o ’ 

matter. Tie v inav be fra. tionat.^ by 
(up to 200' (’.1 with superheated steam .iiid tie . ■ ■ 
.liliillaliou will, steam 11. nirim. ' .j 

fiahle hvdroearhons may he separal.sl 'o f ‘ ; , 

precpita.iun with uh-l'o , aleolml-ethe a y 

!.,,.„,,F|.e.hvl acetal,,. The ff '.li vi,' tl 

K) 29 ' of tallow or loconut oil fatt> 
s.it I -factory Miap.‘^. -C. A. M. 

Kuf..; Conipurisun «/ AiPrc-nl vM, 

rniruno the iodine TM.A.r rieniiHsiii . 

and M. lamdhorg. Unters. Nahr. (onnss 

1920, 39, 87 -95. 

The Han.is method gives *''^Flsrc"nsid''r- 

thoso found by tho ftnbl ^irmetb '1 

ably higher valuea aro found by th ,l r ,] . 
and slightly lower by Winkler’s '"'■'‘"^•./"Hiil.l 
case of tota'cr oils with high cal"'- 

mothod gives results wh.cK »7 */»fcuIatedV 

lated values, «•»•, J'"?''®, tS' r, 's 
104-3 (HUbl), and 2011 (Wijs)-— F- “• 

i Cottonwed oil. Danisls aud Longhlm. See XIX' 
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Patent. 

Linseed oil suhstitute. U.S.P. 1,347,074. See XIII. 


Xin -PAINTS; PIGMENTS: VARNISHES; 
RESINS. 

Air in paint and varnish containers; Composition 

of . H. A. Gardner and T. M. Hector. Paint 

Manufacturers' Assoc., U.S., and National 
Varnish Manufacturers’ Assoc. Circ. 103, Aug., 
1920. 2 pp. 

Tub 9 xygen in the air contained in the space above 
the liquid in a scaled can of paint or varnish is 
found to bo completely absorbed by the drying oils 
in a period of two weeks. — A. do W. 

Patents. 

Vhenolic condensation product; Process of pro- 
ducing a . Method of preserving infusible 

phenolic condensation products from discolora- 
tion, L. V. Redman, A. J. Weith, and F. P. 
Brock, Assrs. to Rediuanol Chemical Products Co. 
U.S.P. (a) 1,.T15,G94 and (u) 1,345,095, 6.7.20. 
Appl., (a) 1(3.9.18 (Heneived 12.5.19), (u) 24.7.19. 

(a) To obtain a phenolic condensation product with- 
out the aid of a condensing agent, a solution of 
formaldehyde and a phenolic substance largely in 
excess of the fornialdeliydo is boiled until the form- 
aldehyde is substantially elminatcd from the 
supernatant anuoous layer which forms, the aqueous 
layer is discarded, the viscous gummy lower layer is 
concentrated by further heating, then mixed with 
a solution of formaldehyde in lo.sser proportion than 
in ihe first step, poured into moulds, cau.sed to set 
at :i temperature Ixdow 100'"^ removed from the 
moulds, and hardened to an infusible and substan- 
tially insoluble condition by prolonged heating 
below UXV' C. (b) An infusible and practically in- 
soluble phenolic condonsation product of the trans- 
parent order is pro.servod in a medium which is 
inert thereto when exposed to the action of sunlight. 

—A. do W. 

Linscfd oil substitute and process of making same. 

H. C. Bone, Assr. to M. A. Esteva. U.S.P. 

I, 347,074, 20.7.20. Appl., 23.3.18. 

A MIXTURE of 60 jds. of kerosene and 40 pts. of 
lubricating oil is inixc'd wdth 10 pts. of rosin, tho 
mixture heated to boiling for approximately .50 
mins., agitat(’d, 2J pts. of manganese hydroxide 
added with stirring and the mixture boiled for 
about 15 mins., the supernat;int liquid withdrawn, 
about 1 i)t. of red-eod oil add(‘d, and th<‘ mixture 
allowed to rest for about 12 hrs. — . do W. 


XIV.-INDIA-RUBBER; GUTTA-PERCHA. 

Rubber; Nev) elasticity testing machine for soft 

fvulraniscd) . A. Sehob, Gummi-Zeit., 

1920, 34, 995 -997. 

A MKTAii bob supported pendulum-fashion, with an 
offoctivc w'eight of 200 g., falls through :i vertical 
height of 25 cm., and at tho bottom of its swing 
strikes a disc of tho rubber, 6 mm. thick and 
approximately 36 mm. diam., supported vertically 
against the lieavy base of tho machine. Tho extent 
of the recoil of the pendulum is read from a 
graduated arc and indieates tho relative elasticity 
of the material of tho disc. Tho test pieces are 
dusted with talc before use and the teraporaturo 
is kept as near 20° C. as po.ssiblo. Results arc 
quoted illustrating the effect of different tempera- 
tures and of different thicknesses of material. 

— D. P. T. 


Patent. 

j Vulcanising dissolved ccujutchouc ; Process for . 

j 8. J. Peachey. E.P. 146,734, 2.8.19. 

] Rubber in solution in e.g. benzene, naphtha, carbon 
I bisulphide, etc., can be vulcanised at ordinary tem- 
i [leratures by treatment with sulphur in the 
j presence of nitrosobenzene or similarly constituted 
, nitroso-hydrocarbons of tho cyclic series, — A. de W. 

XV.~LEATHER; BONE; HORN; GLUE. 

; Tan liquors; Determination and control of acidity 

I Wr. R. Atkin and F. C. Thompson. J. 

I Soc. Leather Trades’ Chem,, 1920, 4, 143 — 152. 

A RAPID method is described for determining the 
j actual hj'drion concentration of tan liquors, by tho 
use of bromophenol blue, which changes colour from 
i to 4'6. The colour observed through 

: two test-tubes, one containing tho tan liquor and 
I tho other tho standard acid solution and indicator, 
is matched through a yellow screen against two 
otI)er tubes, one containing w'ater and tho other 
the indicator, to which is added increasing amounts 
of tan liquor until tho matching is complete. The 
quantity of tan liquor in tho first tube is increased 
I to correspond wdtli that in the last one, and thus 
I allowance is made for the colour of the tan solu- 
tions, A simple calculation shows the acid present 
i in the amount of tan li(pior necessary to match the 
' standard. For control purposes the tan liquor can 
be titrated with a standard solution of acid until 
its acidity reaches that required as shown by the 
test. Figures are given for various tan liquors and 
comparisons are made with figures obtained by 
Procter’s lime w’ater method. — I). W. 

Leather; Estimation of hide substance in . 

P. (^barnbard. J. Soc. Leather Trades’ Chem., 
1920, 4. 159—161. 

DIvScrepancie.s in liide substance determinations by 
the Kjeldahl method have bcf'n attributed to in- 
complete combustion of organic matter following 
tho use of an insufiicient quantity of potassium 
permanganate and also the difficulty of obtaining 
an average sampK'. Tho author recommends that 
the leatlier should be very finely cut up, and 2 8 g. 
healed with 25 e.c. of sulphuric acid, 12 g. of pure 
potassium bisulphite, and 0() g. of anhydrous 
copper sulphate. Tho mixture is boiled for 2l hrs. 
With 9 different sain])les of leather the method gave 
, liiglier figures than those obtained by oxidising w’ith 
permanganate. — D, W. ,, 

Clues and gelatins; Pro])rrties and constitution of 
— . R. n. Boguc. (jhem. and Mot. Eng,, 1920, 
23, .5—12, (31—66, 105—109, 154—158, 197—203. 
There is no variation in tho viscosity of solutions 
of normal glues with time up to 90 my^s. Vigorous 
agitation of a glue or gelatin solution results in a 
lowering of tho viscosity as also does prolonged 
lieating. Oohydratiou produces a reversion of 
“ .soluble ” gelatin to “ insoluble ” collagen. At 
tt'mperaturos well above the melting point the 
viscosity increases nearly as a logarithmic function 
of the concentration and varies inversely as the 
temjieraiure. Addition of forma uiehyde, chloral 
Iiydrate, and alums increases the viscosity. Alums 
have no effect upon the gel strtmgili, hut the other 
substances decrease the strength. Nearly all 
electrolytes produce a lowering in gel strength, hut 
■ their effect upon viscosity may be continually to 
increase, continually to decrease, or first to increase 
and later to decrease the viscosity. It probable 
that the colloid aggregates of protein molecules are 
united into a “ Ktreptocoecic thread ” which would 
account more adequately than tho older theories for 
the various properties of gelatin. If the gel 
strength remains constant the viscosity varies as 
th« melting point, and if the normal viscosity 
remains canstant tho gel strength varies as the 
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melting point. There appears to be no relation | 
between the proximate constitution of glues and j 
their gel strength and viscosities except that the ! 
water content of the air-dry glue is proportional to 
the gel strength. The water-retaining capacity of ; 
glues and gelatins is iherelori' eontrolUat by the 
same factors as deterinino the gel strength. This 
varies directly as the protein nitrogen content and 
indirectly as the proteose and iieptone nitrogen in 
all glues and gelatins. The amino-acid nitrogen is 
greater in bone rrluo than in liide glue.s, and tends 
slightly to increase with decrease in gel strength. 
The melting point and therefore the viscosity ot a 
glue is determined normally by the balanee between 
the protein eont(‘nt and that of its hydrolysed 
products, but at any given uniform gel strength 
tho melting point and viscosity will depend upon 
the ratio of large to small sized molecules within 
the protein groni). As the boiling of a glue pro- 
gresses it is probable that some foreign substances 
as chondridin, keratin, mucin, etc., become bydro- 
lyscd and enter the solution, causing variations in 
tlie different grades. Hide and bone glues differ 
from each other in elieinieal ('onstitution. Fish gb*(! 
corresponds more closely in its eompositiou to low- 
grade Done glue than to any other. Fish glue and 
isinglass differ from animal glues in their low con- 
tent of proline, oxyproline, and tryptophane. Th«‘ 
strength of a glue in service is a function t>f the gel 
strength and of the viscosity, an<l directly ])rop<>r- 
tional to the melting point. The molting point 
method for evaluation of glues is recommended as 
yieldiitg a triu' iiuh-x t>f actual strength in servictc 
A very full bibliography on the subject is givcui. 

-1). W. 

Oelatin aohitions, Acidihj of a.di-frrr and i>f entn- 

merrinJ . H. Patten and T. O. Kellems. 

J. Biol. Chetn.. 1920, 42. im - ‘MG. 

The isoelectric ])oint of ash-free gelatin lies at 
corresponding to a hydrog<‘n-ion (oncentra- 
tion of l oOxlO ''. and that of coinnienial gelatin 
at Ph =5'64. corrc'^ponding to a hy<lrogeji-ion (on- 
centration of 22'^ x 10 — AV. (J. 

Patents. 

Tanning tnafcrial, and inrihod of inoducing the 
.'fame. A KfK'tzle, Assr. to R<»hm and Haas Co. 
r.S.P. (A) I.OU.rioO. Oo and (i) 

1,314,952. 29 0.20. AppL, (.0 12.1, (») (c) 0.0.19 
(a) SrLiuroiMiKNOLCAunoxYMc acid, (a) sulphoeresol- 
carboxylic acid, or (c) ehlorinat^Ml naphthahun- 
sulphonic acid i- < oixlensedpvith formakhdivde. I’la' 
proiluct.s are ainorplioiis, soluhlc in wuCt, pre('i[)i- 
tate glue and g' lnun in acid Mdiitions, ami pro<hice 
a siihstantiall V uliiie. strong, fdiahle 1eatli<*r. 

D W 

Leaf tier: Mnlhful of nxikimi aJa^.fd kid 

Method of^hoi.sonnxj lad h nr. Sl. A. Zdanowski. 
r.S.P. (a) 1.315.129 and (») 1 3l5,i:Uh 0.7.20. 
Appl., fAl 21.1.17. fiO 27.1 2'). 

(a) The tanning sf)!ntif)n is f)repare<l by melting 
salt and aiuni'ninni sidpliate before dissolving them 
in water. fiO The h-Mtlier is seasoned witii a mi.xture 
of water. Nigro^ine, l arholie je irl, hloo^l al()Umin, 
wood alcohol, gelatin, and forinaldcdiyde.- D. W. 

Leather; Vrrtce.i.^ of nothing . A Tlogers 

r.S.P. 1,310.3X5. 13.7.20. Appl.. 5.5.20. 

Hides and .skins .are snbjecfed to .a mineral tannage 
followed by treatment with shark liver oil, — I). W. 

J1VI.-S01LS! FERTILISERS. 

Protozoa in the soil; A method for estimating the 

number of active . D. W. Cutler. J. Agric. 

8ci., 1920, IQ, 135-143, 

The total number of protoeoa in the soil is first 
found by a dilution nie|}tod, A fresh portion of the 


soil is then treated with sufficient 2% hydrochloric 
acid to neutralise tho carbonate present and leave 
an excess ,pf acid, and tho sample is left overnight. 
By this means all the active forms aro killed. A 
second count by tho dilution method gives the 
number of cystic protozoa in the soil, and the 
number of aetivo forms can then bo foiinu by differ- 
ence. — W. Cl. 

Arable, soil; Measure of the dmmonifying power of 

. R. Perotti. Att. R. Accad. Lincoi, 1920, 

29, i., 251—256. 

The he.st conditions fur carrying out the solution 
method of determining the ammonifying power of 
arable soil are as follows: — 10 e.c. of Pr)% peptom 
.solution is treated in a test-tube with 5 c.c. of tlo' 
solution obtained by steeiiiiig 50 g. of the soil in 
500 e.c. of wtdi-water. Tho tube is kept in a, 
thermostat at 20° — 25° 0. for 4 days, after whicli 
tlio ammonia produced is tsti mated by distilling 
the contenhs of the tube in presence of magne.si;i. 
'I'lie mean of four sei)araU‘ determinations is takcni 

— T. 11. P, 

(‘yanamide in the sidl ; Mechanism of the decoinjtu- 
sition of ~ — . (1. A. Cowie. .1. Agric. S<i. 

1920, 10, 163-176. (C/. J., 1919, 380a.) 

Cyanamiuk is first broken down to uiana in soils liy 
a purely chemical cliange, and then the urea is con- 
verUs.1 into ammonia by .soil organisms. In sUrili- 
soils (previously heaUHl to 120° C'. or 135° (5) nnlv 
the first change (KX'urs and there is an accuraulatidn 
of urea. In the case of an inert sand in whicli iln* 
<'vanami(le <li(l not undergo decomposition, it u.k 
found that tlie addition of a /asdite, j)rclinii.. 
resultiHl in the convt'rsion of the cyanamide into 
urea. Cyanamide not ay)[H'ar to break <ii)\\ii 

in this manner in )»eat and ten soils; in these ii 
give.s rise to a relatively small production of uie,i 
under normal conditions. — W. (J. 

fluinie arid. P. Pu< lis. C'liein.-Zeit.. Ilt20, 44, .5')]. 
'I'liK results obtained with humic acid pr<‘pur('(l fiem 
peat by means of alkali in<licat('<l that it was a ii iie 
;uid, with mohrular wtuglit of alK)Ut (>‘^0. It 
foniusl simple salt.s with dilfiuauU. metals, and 
prts ii)ii at<si by iiiorgaiii<' or organic a<'itis, W'lieii 
treatiMl with sodium sulphide or siilphiti.* it yi< Idid 
a .soluhh' sulphib* couijaiuiid wliicii rea< te^l with 
aiiiliiif ami other organic bases. {('f. ,l.('.S,, 
Se|)t.) C. M. 

riant growth; A<fian (>f eh iftnuum and nning<niM' 

on. — , T. PfcilFcr, 5\’. Sinimcrnia< }t(*r, aii-' 

Hipi>e!. ilic<i. Zentr.. 1920, 49, 2.V,) -26.3. 
Fxckici.MKnt.s <m oats and htulcy treated wiiii jii 
ordinaiy fcrtilis^'r and with small proiaulinte 
chronio iron oie or polas.sium hu hromali'i fail'd i-i 
reveal any heneli< ial etf<'Ct of llu' cliromiuni, .imI 
.similar ex ja>rimeii Is on oats treaP-d willi m ui- 
gamuis sulph.'ite imlicaUsl that tiu' eths t ot i la 
Ilia iigamase is at most very minute. '1'. 11. P. 

lion, To.riritynf 1 /o jilants] mid thrmdd' nr 

fit opr 1 1 It'S of ( opfn - 1 \rdli r<'spt(t i o j n i ou s i ' . 

L. .Ma(|uenne and K Demou.ssv. Compter r ml , 
P»2(), 171, 2ix -222. 

pKiiuor.s salt.s are much more toxic Ui young phmN 
than fcrri(' .salts. ,\nv condition wliicli tmah tn 
fjwilitate tin* oxidation of lerrous salts will leic' 
(picntly diminish tludr toxicity. Tins explain.'- tta 
beneficial effext of <’opj)er sulpluih* in dimini.siiiii;^ 
the toxicity of ferrous salts to jilants. siikc t 
former lias been shown to ex<*rt a catalytic efhs ♦ an 
the oxidation of tho latter. — W. Cl. 

Manurial composts; Occurrence and mturc of the. 
plant growth-promoting substances in 

organic . F. A. Mockeridge. Bi<X'beiii. 4.. 

1920, I4, 432-450. 

' Lkaf*kouli>, frciih and well-rotted «tnblo nunuir<’, 
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as well 08 well-raanurod fertile 80jl, contain, m vary- 
^2 proportions, water-soluble eubstances, which are 
effective as plant growth-promoting subevances, 
tf shown by the effect of t^ieir aqueous extracts o 
the development of plants of Lernna major. In all 
cases the extract of rott^nl rnanuro was more 
effective than that of fresh maional. All these 
materials contain appnc-iable quantities of 
acid and its derivatives in various stages of dc- 
Sposition, and the greater the bacterial decompo- 
sititm of the material conci'rned, the greater is the 
resolution of the original nucleic acid into its fric 
bases. — AV. 

XVll.-SUfiARS; STARCHES; GUMS. 

Qlucomn. A. Picl.'t and P. Caatan. Co.ni)t™ 
rend., 1920, 171, 24;:1— 24.5. (boo Golis tbid., 
IBdO.’si. IWl.) 

WUKN dextrose is heated at ir,0<=-t55° C. under a 
pressnro of 15 nun. it Rives ^ 

rlucosan m p 108°— 109° C., winch is very di - 
Uquesoent, Rives a tribenw.yl derivative, ^unl a 
sodium bisulpldto compound. (G/. .J.C.^^bept., 


XVIII.-FERMENTATI0H INDUSTRIES, 

Brewing water; Zikes’ method of testing 

organisms injurious to wort. It, Heuss. . Z. ges. ^ 
llrauw., 1920, 13, 177- 180. i 

In Zikes’ method for the hioloRical eTtamination of | 
l)re\very water (.4I1 r. Z. Bierhr. .Mal/.fabr., 1, , * ' 

237) different volumes of the water, ranging from j 
50 to 0‘5 C.C.. arc mixed ^’ith c^iual volumes (i.c , j 
50 to 0-5 c.c) of sterile brewery wort previously | 
c.oncentratiul to twice its normal extract-content j 
The mixtures, contained in a series ot -special j 
Xl-shaped apparatus of corresponding capacities , 
».ach having one limb closed and the other plugged , 
with cotton wool, are incubated at 2o C.. and j 
ol.servaul after 7 days. The c psed limb, ^ , 

completely filled with the liquid f ^ | 
development of analu-obic oi ganisms to bo detec^ I 
whilst film-formation and the growth of j 

organi,sms may be observed in the plugged limb, j 
This nu'thod, compared with Hansen s method, has i 
Lh(> advantage of employing a much larger volume j 
of the water, and it also ensures that the organisms i 
are incubated in presence of wort constituents at 
the normal concentration of tlu' latti-r. In com- 
parative tests of a number of waters by ‘^od | 

Hansen’s methods the former was found the more , 
.sensitive, revealing in some of the 
enec of organisms which Hansen .s method faikd to 1 
show. — J. H. L. ! 

Inversion of sucrose; riiysico-rhemieal investiga- 
tions of the diastatic . A. Chaudun. Ann. 

Ohiin., 1920, 13, 307 .M9. 

A FULL account of work already published (.1., 1918, 
525 A, 000 a; 1919, 550 a, 957 a).— W. G. 

Fermentation of de.rtro.se, galactose, and wannose. 
hg Lactohar.illus pentoaceticus n.sp W . Jl. 
iWson, H. II. Frod, and J.^A. Anderso i. J. 
lliol. Che a., 1920, 42, 273— 28<. 

Dkxtrose, Rwlactuse, and n.annosv 
by Lactohacillns pentoacwticus (J. 1920, 381 

give lactic acid, ethyl alcohol, and carbon 
together with a little aciHic 

produced by Bccondary fermentation of the lactic 
Lid. Dextrose and galactose are 
approximately the same rate and to the same 
extent, but mannose is fermented more slowly and 
less lactic acid is produced than in the case of the 
other two sugars.—W. G. 


Worts and beers; Changes in the acidity, 

tension, and colour of , produced hy 

filtration. W. Windiw^h and W. Dietrich. Wocn. 
Brau., 1920, 37, 231—23:1, 237—239. 

A MALT wort, the corresponding beer, and the same 
beer after boiling for 20 mins, under a reflux 
conden.ser, were subjected to ultraftlt ration in a 
series of Beehhold glacial acetic acid coll^ion 
muTs (cl. J., liWO, 1177; 1907, 993) of 13, 4-5 6, 
nml tV/'T, impruRuation. Tins ariRinal surface 
tc'iiaiun i)f tho bocr w'as praolically tb.^ Banio as that 
of t o wort; in both caKO.B ult,af.ltrat.on through 
fiLr7of inoroasiuR finonoBS brought 
iension nearer and nearer to that of ^ 

greator part of the 

and iK^er Avas removed by tho 3/ oi ioA ’ 

only a pale vollow colour remained, resembling that 
of Lid water extracts ot ground barley, and this 
colour was not removed by tlio htm^t hlter used 
(7-5 0. The aridity of the. wf>rt and beer (as deter- 
! inintMl by titration) was rodiieed by 

I the maximum r eduction,, a mount in g to 2.>-3o,.pt 

' life original acidity, being eftected 'Y ^ 

filter Tli(' (3 / filter gave iinomulous results, 
having no more effect, and in Rome cases less effect, 
than the 4-5?(^ filter.— 3. H. L. 

T, / TJ T iioi'K 1\ CJevs ami .V. Baumann. 

" z!' ^:;':' Br'^.uw 1920,- 4:..' 1^5 -IKT. 193-195, 
‘2()1_203. (Scio also Windi.sch and Bormann, J., 
1920, 402 A.) 

lAiicE (iiiantities of foam from Wrs of various 
tvpe.s w.>re collated and allowed to 
vV'ssels and tho resulting liquids wore "IV'' 

compare*! with the original Wa-rs. 1 ho niMt 
,ant differences ol.serv.'d weixs as f ® 
e<-n('ral tho foam contained rather more t®*®! nitro- 
gen hut considerably less 

mi.Kxl hy “ formol-titration ) ^te'r- 

beer Tho foam also possessed a higher ester 
content and totol .acidity than 

file aeiditv 2—10 times as great ns that ot tnc 

Htte? The snrfaro tension ot tho fo.ain was eomc- 

Itat lower than that of the b.w. J'-e -Haps^ 

f(vim contaiiKHi numerous fli'cks of coagulate 

protein, duo to the fact tliat colloidal 

in li(iuid films tend to change trom tho sol to ^ 

llxiJ wherchv the stability of the films is much 

increased. Colloidal particles of nitrogenous sub- 

staiicos of a certain 8i7.e are more favouraldo to 

foam formation than larger or smaller ones. Hence 

tho formation of head on beer may 

afTi'cte*d hv oxcessivo proteolvsis, or by filtrate^ 

tliroiigh too fine a. medium wbieh ro ains 

of the optimal size; on the other hand, chilling 

m iv in romo cases diminish head-forming power by 
mav.in .4 11 s M to coalesce 


Ll^inLlLLiclLLrthronlinial si*^ to coalesce 
into larger particles, but this prm'oss may usually 
be reversed by warming again.- J. H. te- 

Mn.sflle wines; Addition of sugar to. and reduction 
of aciditg of — . ^Vellenstein and ^iler. Z. 
Unters. ^ahr. Clenussm., 1920, 39, 1—30. 

' FfioM inferior musts, made partly ‘ Host-bitten 
grapes, and possessing abnormally high . 

was found possible to obtain marketablo wines of 
fine flavour liv suitable treatment including warm 
Lorage, de-a^idification with calcium carbonate 
rivfennentation, especially in the 
war after vintage, and fining with isinglass and 
Slatin Contrary to a widely held opinion, long 
ftorago at 15°— 16° C. tended to improve the 
flavoL, and also accelerated and 

rXetion of acidity. Addition of sugar solution 
did not always reduce tho final acidity in P***^^^ 
tion to the dilution brought about by 
solution Tho conditions favourable to the spon- 
taneouB biological reduction of acidity are: warm 
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Btorace, omission or minimisation of snlphuring, 
and frequent rousing of the y^t after the main 
fermentation. Reduction of acidity is imp^ed by 
the presence of a high proportion of tartaric acid, 
and therefore do-acidification witli calcium carbon- 
ate before fermentation or re-fermentation 
promotes a rapid biological destruction of acidity. 
I)e-acidificatdon with pure, precipitated calcium 
carl)onate, in the early months or autumn of the 
year after the vintage, followed by re-fermentation, 
was found to give excellent results, but de-acidifica- 
tion of unfermented musts proved detrimental to 
the character of the wines. De-acidification and 
sugaring of young wines should only be carried out 
when tliey have bexin transferred to casks free from 
tartar. — J. 11. L, 

ITin*’; liaJaiice of ihe sjtfcific uraviiy of , W. 

J. Baragiola and 0. Sehuppli. Z. Unters. Nahr. 
Genussm., 1920, 39, 313—335. 

The sp. gr. of an aqueous solution of the total 
solids of a wine was found to bo 1*0072, as calculated 
from the sum of the sp. grs. of 25 separate constitu- 
ents, Avhilst direct determination of the sp. gr. 
gave 1*0081. The difference, 0 0012, bctwe<*u the 
calculated and found sp. gr. would correspond with 
about 3 g. ])('r 1. of total solids consisting of un- 
known or undotermined constituents. — W. P. S. 

JeniHiileni artichokes : rvoduction of alcohol from 

. M. Rudiger. Z. Spiritusind., 1920, 43, 203. 

Lauoilvtoky oxpcriinouts iudieatt'd that a fair yield 
of alcohol could Ik^ obtained from Jerusalem arti- 
chokes in small distilleries, 'i'ubors which had re- 
mained in the ground until the new year, and had 
thu.s deteriorated, gave a yield of 6*4 1. of alcohol 
per 100 kg. by fermentation of a mash of the raiv 
pulped material without pr('lirninarv liydrolysi.s. By , 
heating tlio mash for an hour at 55'^ C. before for- j 
nu'utation tlie yiild of alcohol was iiirroasod by ' 
0‘4 !., but heating at T"/-" or 100'^ rtalueed th(‘ 
yield. Higlu'r yields were obtained by heating with ; 
acid, but this would not h(‘ economical for small ' 
distilleries. The spirit obtained, carefully ro-dis- ! 
tillwl once, was more ijalatable than spirit from 
beets. -J. H. I.. 

Sulphite cellulose imsfe liquor. M( Kee. See V. 
Yeast fat. MadiCan and Thomas. See XII. 

OjuUc acid. Ban. See X.XIII. 

Methyl alujhnl. Gettler. .SV^ XXIII. 

Patfnts. 

Chiecrol ; Manufacture of from mujar. Verein. 

Chemis( he Werke A.-G. G.P. (a) l.'I8,099, 20.1.20, 
and (»,» 13S,.'129, 21.1.20. Conv., (a) 12.4.15, (u) 
22.4.10. 

(a) CoMMKHCiAr, .sucro.He, dextrose, hevulose or in- 
vert sugar is fermented hy yt ast in presence of ntjo 
or more organic f)r inorganic Mii)stances of alkaline 
reaction, e.f/., disialium phosphate, s«dium or 
ammonium carhonate, or sotlium hicurbonate. Cata- 
lysts such as rnaugane-a; or iron sulphate may also 
be adde<l. (a) The yeast may be employed for suc- 
cessive fermentations if after < a( h alkaline fermen- 
tation, which is preferably conducted in prt'aenco of 
sodium sulphite together with a small quantity 
of a hydtosulphite or sulphoxyiate, tho yeast ig 
regenerate by a purifying fermentation in prc 4 i- 
ence of dilute acid. Tho yeast thus treated pro- j 
duces a higher yield of glycerol in each successivo j 
alkaline fermentation ana it also yields a surplus 
which can be used for Wking or fodder. (Cf, Conn- 
stein and Lttdecko, J., 1919, 691 a).~J. H. L. 


XKa. foods. 

Flour; pentosans as a basis for determining the 

grade of . J. Gerum. .Z. Unters. Nahr. 

GenuBsra., 1920, 39, 66 — 69. 

The pentosan content of a flour affords but little 
evidence as regards the proportion of the wheat 
grain present, since the amount of pentosans con- 
tain!^ in different grades of flour varies only 
within narrow limits; a “94%" flour yielded 
8*77%, and an “ 82% " flour 7*47% of phloroglucide. 
Bettor information is obtained from the starch and 
ash content of the flour. — W. P. S. 

^Yheat flour; Detection and determination of 

in mixtures with rye and barley flour. J. Abel. 
Z. Unters. Nahr. Genussm., 1920, 39, 44—47. 
Rye flour gives no gluten, and in mixtures with 
wheat flour it prevents the recovery of tho calcu- 
lattnl amount of gluten from the latter; mixtures 
containing more than 60% of rye flour give im 
gluten at all. Thus mixtures of wheat and rye 
flours containing 0, 10, 20, 30, 40, 50, and 60% ol 
tho latter gave respectively 9*0, 8*1, 7*2, 6*0. 4*5, 2*8, 
j and 0*6% of dry gluten. Mixtures of wlieat ami 

barlev flours containing respectively 0, 10, 

I S0 % of the latter gave 9 0, 8*9, 9*2, 9*1, 9*0, 8*3, 6 2, 
j 3*5, and 0*1% of dry gluten. Tho method is applii 
able also to doughs which have been mixed with 
yeast for a day or oven longer. — J. H. L. 

Milk; Detection of added wafer in hy means 

of the refractonieter. Utz, Milchw. Zentr., 1920, 
49, 137—143. 

The refractometer valn<> of milk serum affords moi^ 
trmst w'orth.v evidence of the preseneo. of added water 
than doe.s the .sp. gr. ; the lowest value for genuii!*: 
milk is 51’0 .scale degrce.s. The milk .scrum is hc-i 
pr<q)arcd by tho use of the morcurv eliloride tv. 
agent fAmbtihl and Weis.s; J., 1920, 464 a). 

— W. P, S. 

Milk ; Acidity of ropy . K. Fret'ar and K. (', 

Venn. BioeheTTi. 1920, 14, 122—431, 

From two sampU‘s of ropy milk organisms wcic 
isolat(>d whieh were either identical with or clo-t ly 
i related to iS'frrpforoct'u.s Hollandiciis. \Vhen tic ■ 

I w.Te iiuK-ulattsl into milk they i)r(Hliu:tHl ropiii. -s 
as.soeiaUd with a minimum acidity of 0*43, ' l.u 
, acid, and the ropincss continued for vaiyiiiL^ 

I periods of time accompanied by an acidity win. Ii, 
except ()n one occasion, nevt'r ro.'^e iihove 1 , (n 
every case the ropiness diminished, and after uiii- 
eient time finally disappeared. From cb'clroim nic 
determinations it api^sircd that ropiness w;is icMi4 
in milk with a />h range of 6*82 to 4*10. WHli 
<liminishing ropincss no tippriK-iahle nlU rati' ii iii 
the pa value, (ould Ik? dctts Usl, — W, G. 

Milk, blood, and other nitrogenous substances ; Im- 

jiroremrut and treatment of . K. F. V 

Ilasth. Milchw. Zentr., 1920, 49, 61-07, 77 7:*. 
Tukat.mf.nt of the milk, blo^d, etc,, with ban's (m.'Iu, 
potash, lime, ammonia) or basic salts is advo? .ii vl 
in order to neutral i.‘<e the acidity and to iciin 
albiimmate.s etc.; such treated milk or hloml is 
Huitablo for drying to a powder and for otla r i>m- 
pose.s. — W. P. B, 

Vifamine; (Juantiiutive method for the determina- 
tion of . R. J. Williams. J. Biol. Chem , 

1920, 42, 259—265. 

A KNOWN amount of the solution to bo tested 
added to UX) c.c. of a stock culture solution contain- 
ing both asparagine and ammonium sulphate, and 
tho mixture is made up to 110 c.c. and 8tcrili>'d. 
1 c.c. of a freshly-prepared suspension of yeast <on- 
taining 0*3 g. of fresh yeast per 1. is added and tn« 
whole IB incubated for 18 hri. A little formuldc- 
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hyde is added to stop the p-owth, any growth of 
wild yeast on the surface is skimmed off with a 
copper gauee scoop, and the yeast proper is col- 
lects in a Gooch crucible, washed witli water and 
alcohol, dried at 103° C. for 2 hrs. and weighed. 
The weight of yeast produced minus that produced 
in a control is proportional to tho amount of 
vitamine present. Tho results aro expressed as tho 
“ vitamino number” of the material, which is the 
number of mg. of yeast produced by the addition 
of 1 g. of tho material. — ^\V. G. 

Vitamine studies. V. Antiscorbutic properties of 
raw beef. R. A. Diitcher, K. M. Pienson, and 
A. Biester. J. Biol. Chem., 1920, 42, 301—310. 
Thb addition of water extracts of raw loan beef to 
a basal ration deficient in antiscorbutic ingredients 
had no effect on the time of onset of .scurvy or tlu‘ 
length of life of guinea-pigs. Tho beef extract con- 
tained no deleterious ingredients, since on the 
further addition of orange juico to the diet thore 
was no scurvy and the animals were in excellent 
condition, — W. G. 

Antiscorbutic property of vegetables. II. Experi- 
mental study of raw and dried potatoes. M. H. 
Givens and H. B. McClugago. J. Biol. Chcin., 
1920, 42, 491—515. 

Tkn grams of raw white potato per day was suHi- 
cient to protect guinea-pigs against scurvy for 
the duration of the experiment (129 days). There 
is no appreciable reduction of the antiscorbutic 
potency of the potato by boiling it in water for 
15 mins., but if the cooking is prolonged to 1 hr. 
the matc'rial can no longer ward off scurvy. Various 
methwls of dryiiig potniocH were tried, hut all 
caused a reduction in tho antiscorbutic factor, 
which was still further rcdiicc<l Ity boiling the pro- 
duct with water for 15 mins. Potatoes baked at 
204° C. and then dried at 35° — 40° C. gave the 
most sati.sfactory results, in that 2 5 g. of material 
daily affo'-ded the guinea-pigs protection against 
scurvy. — W. G. 

V itawinc ; Ocnirrener of ir-tl cr-soluhle in some 

common fruits. B, Osborne, L. B. Memh’l, and 
\. .1. AVakenian. J. Bi 4. CIumu., 1920, 42, 405 — 
4S9. 

Tin: fresh juices of the edible parts of the orange, 
lemon, and grape-fruit contain Avater-.soluhle B 
vitamine, IxMng about equivalent in Ibis respect 
volume for volume with cow’s milk. Grape juice 
contains less of this vitamine. Those juices may be 
suitably desiccated on starch without losing tlieir 
etheiouey. The edible ]>ortious of apples and pears 
furnish snm(> wafer-soluble B, hut from a compara- 
tive Rtandyxjint tlmy cannot he rogatxled as rich in 
this factor. Prunes aro somewhat richer th.au 
apples and pears. From preliminary experiments it 
is doubtful whether lemon or grape-fruit juice eou- 
taius more than traces, if any, of tho fat-fioIuMe 
vitamine, which, however, appears to ho present in 
orange juice. — W. G. 

Fal- sohihJe gro(rth-]womoiin<j svhstanre in lard autl 
cotfonsred oil. A. L, Daniels and R. Loiiglilin, 
J. Biol. Chem., 1929, 42, 359— 3G2. 

Both lard and eottonsec'd oil apparently contain 
appreciable amounts of the faCsolubh' growth- 
promotieg suhstanee.—lV. (J. 

Fat-sohihle factor of cahhage and carrot; Fjxfrae- 

iion of the by sidvenis. S. S. Zilva. 

BicK-hem. .J., 1920, 14, 494 -.501. 

Alcohol extracts the fat-solnblc factor from both 
cabbage and carrots. In addition, such an extract 
from carrots contains the antineuritic and, to a 
lessor extent, the antiscorbutic factors. An amount 
of such extract equivalent to 10 — 12 g. of fresh 
carrots given daily is suflficient to promote normal 


growth in rats subsisting on a diet lacking the fat- 
soluble factor. An ethereal extract of the alcoholic 
extract equivalent to 25 g. of fresh carrots promotes 
recovery and renews growth in rats declining in 
weight owing to a deficiency in fat-soluble factor. 

— W. G. 

Apples; Odorous constituents of . Emanation 

of acetaldehyde from the ripe. fnnt. F. B. Power 
and V. K. Chesnut. J. Amer. Chem. Soc., 1920, 
42, 1509—1526. 

The odorous constituents from the parings of dif- 
ferent varieties of apples consist essentially of the 
amyl esters of formic, acetic, and caproic acids, 
with a very small amount of the capryln; ester. In 
Jiddition there is a considerable proportion of 
iifotahlehyde and probably some free acids. Tho 
aquroiiH dlstilhito from frc.sh parings contains ex-, 
cnwlingly small amounts of methyl and ethyl 
alcohols and furfural, tho latter probably being a 
prodtict of some chemical change during distillation, 
'rhore is no evidence of th(; pres^mee of amyl 
valerate. Acetaldehyde is present in tho exhala- 
tions of ripe apples. — W. G. 

Lupins; IjOss of nutritive matters and alkaloid in 

the treatment of by fjbhnerVs method for 

removing bitter substances and by the method of 
cold aqueous e.rtraction. W. Dietrich and H. 
Jankoii. Woch. Bran., 1920, 37, 203 — 205, 
211—212. 

Extraction of seeds of the yellow lupin in a con- 
tinuous current of cold water for 72 hrs, removed 
only 2()Z tho alkaloid originally present. This 
treatment is ther<*fon! useless. I^dinert’s method 
was carried out as follows ; — 500 g. of the seeds, 
without previous 8io('ping, was boiled with 2 1. or 
water for 2 hrs. ; water was then replaced by 
1 1. of fresh cold water, wliich was rc'uewcd twice 
within the 3 days following. Tliis treatment 
i(‘iMoved >^4 ol the alkaloul originally present, 
liohnert’s process, like Kellner’s, yields a satisfac- 
tory fodder rich in protein. Since neither of these 
processes, howov«>r, rc'niovos the alkaloid entirely, 
horses should not h<) given more than I kg. (dry 
Kubstanee) of the treated lupins per head per aay, 
as they are very sensitive to alkaloids, — J. H. L. 

.‘Imino-acids etc. Foreman. See XXIII. 

.\nituiuc. Koehler. *9^6 XXIII. 

P.ATENTR. 

Meat and other nlimentary products; Preservation 
of — __ (; B<wnard and E. Schmitt. E.P. 

144,5,31, 3.10.19. 

Mrat, fish, or other foodstutf, is chilled at or below 
0° C., but not frozen, and afterwards dehydrated 
in vacuo wliilst its temperaliiro i#. maintained at 
about 15° G. Dehydration may ho effected in a 
va(‘uum cliamhcr provided with a water jacket 
which serves to control tho temperature. After 
dehydration, oxygen may he admitted to tho 
vaenmn chamber, in order to render the surface 
of the meat more or less impervioii.s to moisture, 

-J. H. L. 

Tea leaf ; Process for firinif nr drying . C. G, L. 

Judge and G. H. Hilliard. E.P. 14.5,872, 1.4.19. 
The prepared loaf is submitted to the action of hot 
air under pressure. 

Margarine ; Method of crystidlising — — , A. C. A. 
Zonthen and M. Larsen. 1,345,6.57, 

6.7.20. Appl., 3.4.17. 

See E.P. 110,872 of 1917: J., 1917, 1286. 

Cocoa; Process of roasting [by indirect 

heating'], and apparatus for the purpose. L. A. 
L6vy. E.P. 148,082, 20.10,19. 
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XIXb.^ WATER PURIFICATION; 
SANITATION. 

Toxicity of organic compounds to wireworms; 

Influence of chemical constitution on the . 

F. Tattersfield and A. W. 11. Hoborts. J. Aj^ric. 
Sci., 1920, 10, 199—202. 

The substancoa wero tostod in tho form of vapour 
diluted with air. Aromatic hydrocarbona and their 
halides are, on the wliole, more toxic than aliphatif* 
hydrocarbons and their halides. When introduced 
siiif^ly into tlu' benzime rinp the substituents whicli 
intluenco toxicity most Jiiay be arranged in dtvsrond- 
ing order of etfectiveuess as methylamino, dimethyl- 
amino, hydroxy, nitro, amino, iodine, bromine, 
chlorine, methyl groups. This order is. however, 
modified if another group is luesent. ('hlorine anil 
hydroxy groups together give rise to highly 
poisonous substances. Tho association of chlorine 
and nitro groups together in chloropicrin gives rise 
to one of the most toxic substances tested. Com- 
pounds with irritating vapours usually have high 
toxic values, c.g., allyl isothiocyanate, chloropicrin, 
benzyl chloride, but tlieir toxic values are not 
closely correlated with their vapour pressures or 
rates of evaporation. In the case of compounds of i 
the same chemical tvne there is a fairly close rela- : 
tionship In'twivn toxicity and vapour pr<\ssuri‘, } 
rate of evaporation, and volatility. In a series of 
such compounds decrease in vapour pressure and 
in volatility is associated with increased toxicit.v. 
Chemically inert compounds boiling above 170° C. 
aro generally iiuci^rtain in their poisonous effect on 
wireworms. Nearly all organic compounds boiling ! 
above 21/5° C. are uncertain in their action, wliile ' 
those boiling above 215° C. are non-toxic, though ' 
these limits depend to some extent on the resist- ! 
ance of tho insect, the length of exposuro, and the 
temperature at which the experiment is earrioil 
out.— W^ G. 

Adsorption by charcoal. Lowrv and Hnlett. Sec 
VII. 

7)iphcnyl(t)ninf’-sii}iihiii ir arid rraat'ot. Haiiii 

*S^^XX1II. 

Patent. 

Sand-filters. N. M. llarroii. K.P. 110,577, .‘M.19. 

XX. -ORGANIC PRODUCTS; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

Glycerophosphate i; iJetecHon of inorganic phos- 
phate in . J. L. Liziu^. Pharm. .J., 192U, 

1®5, 100-101. 

When 01 g. oi^a glycerojdiosphate i.s treated with 
10 c.c. of dilute nitric acid and 10 c.c. of 10/, 
ammonium molybdate solution, the development of 
a turbidity indicates the presence 0 1,, or wore, of 
inorganic pho.sphate. \ more sensitive reagent 
(Scott and Plimmer, J. Physiol,, 1900, 35, 120) is 
prepared by adding 80 c.c, of 10 V ammonium 
molybdate solution to 12 c.c. of hydrtx-hloric acid 
^p. gr. 116) and then introducing, succc^ssively, 

^ g. of ammonium chloride and 10 c.c, of saturated 
potassium persulphate solution. Five c.c. of this 
reagent is mixed with 0 1 g. of tho glycerci- 
phosphate; a turbidity forms within a f«iw mins, 
if as little as 0(K)1X ol inorganic phosphate is 
present. The U.S.P. test is untrustworthy, 
powibiy due to the fact that an excess of molybdate 
reagent is not used. — W. P. S. 

AcetvUalicylic acid; Determination of free acetic \ 

acid in . A. N. Smith. Pharm. J., 1920, i 

Its, 90-94. j 

Oifi gram of the sample is spread in a thin layer | 


on the surface of a piece of “ robe muslin ” tied 
over the top of a funnel of 8*6 in. diam. ; the stem 
of the funnel fits through a hole in a ground-glass 
plate and the whole is covered with a bell-jar. A 
tube from the top of the boll-jar is connected with 
a vessel containing water (previously boiled), and 
this in turn wdth a water-pump by which a current 
of pure air is aspirated through tho apparatii.s. 
Tho air enters through the stem of the funnel, 
passes through the layer of acotylsalicylic acid aiui 
then bubbles through tho watm-; tho acetic acid is 
absorbed and is determined by titration. Free 
salicylic acid does not volatilise under these con- 
ditions.— W. P. 8. 

Diazo compounds ; New catalytic elements for the. 

transformation of . A. Korezynski, W. 

Mroziiiski and W. Vielau. Coinpics rend., 1920 
171, 182-184. 

Nickel and cobalt salts may bo used equally well 
in place of copper salts for certain of the cKanges 
brought about by the Sandmeyor reaction. Thus 
nickel salts may bo used for tho preparation of 
nitriles, and cobalt salts for tho preparation of 
thiocyanates from the corresponding diazoniuin 
salts. Zinc and iron salts showed no sign of any 
catalytic action for these changes. (67, J.C.8.. 
W. G. 

Nitriles: Catalytic hydration of . Mailln* 

Comptos rend., 1920, 171, 245 — 247. 

Nitriles may bo converted into tho corresponding 
acids by passing their vapours along with steam 
over thoria at 420° G. — W. G, 

(^atalytic oxidation of (dcohols by the use. of mefaUir 
oxides and of finely divi<te..d mrt<ds. J. p. 
Sonderens. Ann. Chim., 1920^ 13, 266— 28,4. 

None of tho oxides tried (nickel, copper, vanadium, 
iiiolybdfiium. and zinc oxides) was satisfactory 
eatalyst in tlu* oxidation of ab'oliols to aldeliydcs 
or acids. Of tlie metals tried in the form 01 
turnings or powder, silver was thi' only one \vhi( li 
gave at all satisfactory results. — W. G. 

Formalitehyde ; Degree of alkalinity necessary for 
the phhroglucinol test for — P. J. Hanzlik 
J. Biol. Chem., 1921), 42, 411 — 114. 

The minimum alkalinity necessary for a positivt? 
reaction in the phioroglucinol test for formaldohydr 
Is e»|uiv;ilcnt to 7Ui-^1213, or iV/lOO sodiuin 
bvilroxide. 'I'lie optimum alkalnut\' is /ui-lSOi ” 

.\7iO.-W. G. 

('ineoJ; Determination of wi curalyjdus oii^. 

r. T, Cocking, Pharm. J., 1920, 105, Hi — 82. 

Three grams of the eucalyptus oil is mixed witli 
21 g. of o-cresol and the solidifying pt, of tlm 
mixture is determined. Befermice to a graph, coii- 
structed from the re.suits obtained with mixtures 
containing known amounts of cineol, gives th<' 
percentage of cineol corresponding with tlio solidif. 
pt. fouinl. — W. P. S. 

( rr.snieol n cowfuninit 0 / rinrid and o-rtrsn!. 

T. T, Cocking. Pharm. J., 1920, 105, 81. 

Cineol and o-crosol combine in moh'ciilar projior- 
tions to form a crystalline product termed 
“ cri>Miiieol.'’ III. p. .5.5 2° (’., sp, gr. at 60 °/ 60 ° C. 

0 9661, Hb”-- 1*4846; this substance is soluble in 
organic solvents generally and is decomposed into 
its constituents by alkali hydroxides. — W. P. 8. 

Sec also pages (a) 596, Mercuric (fxycyanide, 
(Jones), Action of finely-divided gases (Zenghelis); 
811, Fluorometry (l)esha), Organic acids etc. (Fore- 
man), Oxalic acid (Bau), Methyl alcohol (Gettler). 
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Patents. 

Camphor; Process of oxidising iso-horneol to . 

R. L. Andreau, Assr. to E. I. Ju Pont de 
Nemours and 6). U.S.P. 1,347,0,1, 20.7.20. 
Appl., 12.11.17. 

IsOBOKNEOL is oxidiscd to camphor by means of 
mixed nitric and sulphuric acids. — A. de W. 

Tuberculosis, leprosy, and other diseases j Substance 

for treatment of . B. S. Pascnall. E.P. 

110,078, 5.4.18. Conv., 17.11.17. 

8eb U.S.P. 1,250,345 of 1917; J., 1918, 166 a. 

Mercuro-amino combinations ; Process of producing 

. A. Fx'kininm, .\ssr. to Schweiz. Sorumund 

linpfinstitut. U.S.P. 1,347,083, 20.7.20. Appl., 
29.6.17. 

See G.P. 307,893 of 1916; J., 1919, 28a. 

(hitahisis. U.P. 126,279. See 1. 


XXI.-PH0T0GRAPHIC MATERIALS AND 
PROCESSES. 

Patent. 

Colour photography. Natural Colour Pictures Co., 
Asset's, of W. P. Fox. E.P. 143,180, 14.10.19. 
Coiiv., 12.5.19. 

Prints are made in register from two comple- 
mentary colour-sensation negatives on opposite 
sides respectively of a transparent base sensitised 
on both sides. Both prints are toned to a colour 
corresponding to that through which one of the 
negatives was taken, then the positive printed 
through that negative is toned in a solution which 
V. ill change the tone already obtained to its com- 
plementary. For example, if a red and a green 
filter have been used in taking the negatives, the 
first toning bath may be a uranium terricyanido 
solution Mud the Koeond toning bath, applied to the 
positive from the “ rod negative, may be a ferric 
ammonium oxalate solution. In trie second toning 
operation, the solution may be applied to one side 
by a suitable rolling or brushing device, or the side 
not required to bo toned may be protected by a 
waterproof coating. — B. V. 8. 


XXIIL- ANALYSIS. 

Melting point curees; Estimation of imx>unties by 

means of . W. P. White. J. Phvs. Chem., 

1920, 24, 393—416. 

Frekzino points are moue accurately determined by 
immersing the thermometer in the substance than 
by the capillary tube method. If in addition the 
form ot the im'lling point curvo is observed, an 
indication of the amount of impurity present is 
obtained, which is independent of all previous 
knowledge or uncertainty as to the melting point 
of the pure substance and evi'n of the ab.soliite 
accuracy of the thcrmonioter. Small tubes diminish 
local temperature differences and are often a 
superior substitute for a stirring rod. A small 
thermocouple may also with advantage he u.sed 
instead of a thermometer. — J. F. S. 

Fluoremetry. Quantitative analysis by compara- 
tive fluorescence . L. ,1. Ih'sha. J. Aim'r. Chein. 
8oc., 1920, 42. la'jO— 1363. 

A NEW method of micro-analysis, of the same order 
of sensitiveness as colorimetry and nepholoraetry, 
is described. This should prove generally applic- 
able to the estimation of minute quantities of 
substances, which are either fluorescent themselves 
or may be rendered so by the addition of a suitable 
reagent. Ultraviolet rays from a (;^uartz mercury 
lamp, from which most of the visible radiations 


have been removed by means of a colour filter, aro 
used to excite fluorescence in solutions of such 
substances contained in the comparison tubes of 
the Kober nephelometi^r. The intensity of the 
fluorescent light thus produced, as observed iu the 
eyepiece of the instrument, is c*qnalised in the usual 
manner by altering the heights of the exposed 
columns. For sullicicntly dilute solutions the 
curves obtained by plotting the scale readings 
against concentrations are quite regular. Calibra- 
j tion curves for solutions containing 0 5 — 2'0 mg. 

' per 1. of quinine sulphate in N/l sulphuric acid 
' and for solutions of 2 — 1 mg. per 1. of Aniline 
jodoi'osin in N jlO alkali an> given.- -.1. F. S. 

Methyl orange as indicator. V. Macri, Boll. Chim. 

Farm., 1920, 59, 193—196. 

Chlorine in either acid or alkaline solution 
destroys methyl orange and bromine acts similarly, 
whereas iodine is without effect. Hydrosulphurous 
acid destroys methyl orange, but not in presence of 
formaldehyde; the destrmtion caused by certain 
alkali sulphides depends on the presence of acci- 
dental impurities. Of oxygen-yielding compounds, 
hydrogen iicroxidc is without action on methyl 
orange, but ozone readily destroys it. In the alkali- 
metric titration of percarbonate the indicator is 
destroyed immediately any free alkali carbonate is 
completely neutraliseu and the percarbonate begins 
to undergo decomposition. The indicator is readily 
destroyed by nitrous acid but serves in titrating 
cyanic, thiocyanic, and carbonylferrocyanic acids; 
with hydrocyanic acid it is insensitive and with 
ferrocyanic acid uncertain. Certain bases, notably 
ferrous and manganous oxides, destroy it, the 
yellow colour persisting when a solution of a ferrous 
, or manganous salt, prc'cipitated by addition of 
alkali, is ri'-aoidified. This phenomenon, due to the 
reducing action of the two hydroxides, is not 
observed if hydrogen pc'roxide is added prior to the 
alkali. Both the free and the combined, acid in 
solutions of ferrous and manganous salts may hence 
! be determined by titration. With ferrous salts it 
i:i necessary to allow’ for the free acid entering into 
combination in accordance with the equation: 

; 2FeS(), -1 nH.vSO, -f 0 - Fe,(SO,U -f (n-l)H,SO, 
-^IljO; with manganous salt.s, however, manganic 
salts are not formed undi'r ordinary conditions. 
Stannous chloride also destroys the indicator, but 
only in acid '.solution, and bore, too, when hydrogen 
peroxide is used, the free ai'id ('ombining to form 
the st.dinic s.ilt must be taken into account. Copper 
■ salts behave like those of tin, and cobalt salts like 
those of iron and manganese. The mercurous oxide 
jirocipitated from the nitrate by addition of alkali 
does not destroy the coloration but carries down the 
colouring matti'r with it. In the titration of com- 
mercial and fuming sulphuric acid methyl orange 
is sometimes dc.stroyed owing to the impurities 
iresent, and the same is observ'd with alkali 
lydroxides, oven with those sold as pure. Ethyl 
alcohol is markedly alkaline towards methyl orange, 
whereas methyl alcohol is without effect. — T. H. P. 

Methyl red; Preparation of L. Desvergnes. 

Ann. Chini. Aniilyt., 1920, 2, 209—210. 

A MIXTURE of anthranilic acid, 137, w’ater, 1000, 
crn.shed ice, 300 g., and hydrochloric acid (sp. gr. 
1 18), 222 C.C., is stirred and kept below’ 5*^ C., w’hile 
a mixture of sodium nitrite, 59, and water, 150 g,, 

, is added. The whole is stirred for a further 20 mins. 

! and then added to a mixture of dimethylaniline, 
i 121, water, 2lX) g., and hydrochloric acid (sp. gr. 
i 1*15), 90 c.c. After a few’ mins., a mixture of fused 
j sodium acetate, 165, and water, 500 is added, 
j The purple red crystals which separate when the 
j mixture is sot aside for some hrs. are collected, 
washed with cold water, dried at 5(P C., and re- 
j crystallised from alcohol. The yield of the crude 
j product is about 43% of the theoretical amount 
> calculated on the anthranilic acid. — W. P. 8. 
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Sodium thio sulphate t arsentous acid, potassium 
bromate, potassium iodate, etc. solutions • 
Standardisation of — - by means of standard 
sulphuric acid solution. L. Bertiaux. Ann. 
Chim. Analyt., 1920, 2, 207—208. 

Thb equivalent quantity of iodine liberated from a 
mixture of potassium iodate and iodide a definite 
volume of standard sulphuric acid solution may be 
used for the standardisation of thiosulphate or 
arsenious acid solutions. The latter solutions then 
serve for the standardisation of bromate or iodate 
solutions.— W. P. S. 

Titrations with the hydrogen electrode. W. D. 
Treadwell and L. Wei.ss. Helv. Chim. Acta, 
1920, 3, 433—446. 

A hydrogen electrode is described which is highly 
stable and readily renewed, and serves for the 
titration of both strong and weak acids. — T. ll. P. 

Potassium ; Determination of — — and its separa- 
tion from sodium by means of sodium cohalti- 
nitrite. P. Wenger and C. Hemen. Ann. Chim. 
Analyt., 1920, 2, 198—199. 

PoTASsiTM cobaltinitriU' prtxipitato (ditoiiUMl in 
the usual way has the composition K,NaCo(NOj),,, 
and the author recommends a determination of the 
cobalt as a measure of the potassium present. The 
precipitate is dissolved in hydrochloric acid, the 
solution treated with sodium hydroxide, the precipi- 
tated cobalt hydroxide collected, reduced to 
metallic cobalt, and weighed. Alternatively, the 
cobalt may be dtdermined electrolytically In the 
hydrochloric or sulphuric acid solution of the 
precipitate. — W. P S. 

Lead; Determination of in acid solution. N. 

Evers. Pharm. J., 1920, 105, 8.5—86. 

The sulphide colorations obtained in the deter- 
mination of .small quantitie.s of lead are not com- 
parable unless the solutions have the same hydrogen 
ion concentration; the author recommends neutrali- 
sation of the test and comparison solutions before 
tho addition of hydrogen sulphide. Bromophonol- 
blue is used as indicator. Iron does not give a 
coloration under these conditions, and the inter- 
ference of copper may he prevented by the addition 
of cyanide. If both iron and copper are pre.sent, 
the original .solution should be treated with alum 
and ammonia, the aluminium hydroxide j)r(*cipitate 
(this also contains the l(>ad whilst the copper 
remains in .solution) collected, dissolved in dilute 
acid, and this solution u.sed ^or tlio determination 
of the lead. -W. P. S. 

Manganese; Estimation of in biological 

materudy together with data on the manganese, 
eoiitrnf i.t hioiuip hlotid. <ind fissitcs. C. K. 
' Ileiman and .S. Minot. J. Biol. Chem., 1920, 
42, 329—31.5. 

For the nreliminary conversion of mangane.se in 
the bhxKi or tissue into manganese sulphate 
Bertrand’s method iJ., 1911, 6.50) of fusion with 
potassium hisul[.hat<* is modified, the fusion being 
conducted in (piartz le ake rs at .5(K)'^— 6(KP C. The 
beakers are liable to eontain manganesf* and mitst 
first be tested by a preliminary fusion. For the 
conversion of the mangane.se sulpbato into potas- 
sium permanganate, treatment with potassium per- 
sulphate is recommended, Bertrand's modification 
(loc. cit.) of Marshail’s method (CMiem. News, 1901, 
W, 76) being further modified. W. (i. 

Manganese; , The use of phenoiphthalpin and di~ 
phenylamine in the persulphate .method for the 

deAerminntion of . D, H. Wester. Uec. 

Trav. Chim., 1920, 39. 600—602. (Cf. J., 1920, 
469 a.) 

The author was unable to obtain accurate results 
by the use of phenolphthiJein in alkaline solution 


as a comparison liquid, or by the use of diphenyl- 
amine for intensifying the colour as recommended 
by Tillmai^ns and Mildner (J., 1914, 709), 

— W. G. 

Barium sulphate; Bapid identification of the two 

ionic elements of . Q. Deuigbs. Bull. Soc. 

Chim., 1920, 27. 560-664. 

A FULLER account of work already published (cf. J., 
1920, 469 a).— W. G. 

! Diphenylamine - sulphuric acid reagent [/or 

' nitrates']; Preparation of . F. Haun. Z. 

; Unters. Nahr. Genussm., 1920 , 39, 355 — 356, 

j Sulphuric acid which yields a reaction for nitric 
' acid with the brucine test is unsuitable for the 
j preparation of diphenylamine reagent. Occasion- 
! ally a blue coloration, which develops in a reagent 
I made with sulphuric acid free from nitric acid, may 
bo duo to the presence of traces of ferric salts; if 
; the acid is heated to boiling the ferric salts arc 
reduced and no longer interfere. By adding a small 
[ quantity of permanganate to the acid before it is 
heated, the reduction of the ferric salts may be 
' followed, sinco tho permanganate is reduced at tho 
same time and a colourless acid results. TIk* 
' presence of manganese in tho reagent does not 
interfere and in some cases accelerates tho reaction 
between the reagent and nitrates, — W. P. S. 

Hydrocyanic acid; Determination of . 11. L. 

Morris. Pharm. J., 1920, 105, 83 - 8.5. 

In applying Liebig’s method to the dctcrminatuit\ 
of fr(‘o hydrocyanic acid, the latter must h. 
neutralised prt*viously and only a slight excess ol 
alkali must bo present. Borax solution may h ' 
used in place of alkali hydroxide for tho mMitralis.i- 
tion (Guerin, J., 190.5, 12.58), and an eX(M*ss of borax 
does not interfere. The iodonu'tric metliod i>r<i 
posed by Fordos and Gel is (cf. Guerin, loc. cit.] 
tends to giv(* low rt'snlts. In the B.P. (19M) 
method, ha.sed on Deniges’ modificatioii of Liebig'^ 
pna'ess (ef. J., 1891, 661), to obtain acrurat 
results it appears to he ms essary to add about fnu; 
times the i>res(Til)(>d qiiantitv of potassium iodiilr 

— W. P S 

Recording ealorimet^s : Differentiol 

thermometers and — . H. A. Madstui and .\. 
ll-'rlM-r. Gas 192i). 151, 3.3^ XV.). 

The prim iple of the difforc-ntial air therrnorm i i 
is applied to the construction of a recording e - 
calorimeter. The long tube connecting the 
bulbs of the deferential air thermometer is ht ic 
into a ring or spiral wliich is halama'd on fricic '! 
wheels. Th<> lower part of tho ring is filled wni; 
mercury. One hull) is expo.sed to tho hot prodia i 
of ccmhu.stion arising fr«)m a flamo due to the (oi!, 
bustion of gas at a controlled rat<', tho air sup[t! 
fer combustion and tho supply of air to be In aud 
being separated. The latter supply i.s automatic alb 
controlled by meams of a damper. A pen is atlix"! 
to a lever attached to tho horizontal portion of tl ' 
tube connecting the Inilbs, and serves, alt r 
calibration of tho instrument, to record the calorils 
value of the gas on a drum. — J. 8. G. T. 

das analysis apjHiratus accurate to OOOl in(nn!< 
designed for respiratory er change work. A 
Krogh. Biochem. J., 19‘^, 14, 207-281. 

Two improvementH are introduced into tho usu.d 
apparatus. Throe soparato ga« burettes are used, 

; tho first for moving the air to and trom the aftsori' 
j tion pipettes, the second for measuring the mr 
; after the absorption of carbon dioxide, and the 
I third for measuring the air after tho absorotion ot 
oxygen. The meredry is raised and towwod in ttu 
burettes by means of air pressure,— W. 0. 
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Carbon dioxide, tn flue gaeet tie.; Continuout 

electrolytic ^termination of and automatic 

regvlatton 0 / the draught in accordance with the 
analysis. K. ron Haken. Z. anLew. Chem., 
1920, 33, 188. 

Thb gases are passed through an ordinary purifying 
apparatus, and enter the electrolytic apparatus 
through a valve controlled by a sensitive differential 
manometer charged with two immiscible liquids of 
different sp. gr., and regulated by a float. They ; 
are then mixed with a standard solution of sodium j 
hydroxide to remove the carbon dioxide, and passed ! 
through a second differential manometer, which ' 
regulates the pressure in the mixing vessel in the j 
reverse direction. The solution of sodium bicar- ; 
bonato produced flows into the electrolytic vessel 
which has a regulated overflow, and is electrolysed 
with an alternating current, the current of the 
secondary coil being conducted through a milli- 
amperemcter or similar device, which shows directly 
the amount of CO^, in the gas. The metWl is based 
on the difference m the conductivity of the original 
sodium hydroxide solution and of that containing 
the dissociated salts and acid salts after the absorp- 
tion of the COj, and is sensitive to fractions of 
01%. The draught is regulated by an automatic 
shutter, the aperture of which varies with the 
variation in the amount of CO^. — 0. A. M. 

Organic substances; Incineration of prior to 

analysis for the inincral dementi which they 
(‘oiitiiiii: (t i}p(ic(ition to the anolysis «>f blood. 
A. Desgrez and J. Meunior. Comptes rend., 
1920, 171, 179—182. 

For the preparation from organic material of an 
ash suitanle for subse<iuent analysis it is advisable 
to conduct the incineration in two stages. The dry 
material is first ignited and allowed to burn at as 
low a tempcri»turc as possible. In this way a 
carbonised material is obtained which on further 
inciiKration readily becomes incandewent and 
burns to a wliife ash. If cx<tss of alkali salts is 
present these should be extracted with water before 
the final incineration, lly means of this method 
the presence of copper, manganese, and lithium in 
blood was detected. — W. G. 

(JapUlarily active and inactive inodificalions of the 
higher honwlogues of the fatty acid series and 
their relation to titration with capiUarlly active 
suhstanres ns indicators. W. Windisch and W. 
Dietrich. Woeh. Drau., 1920, 37, 215—217, 22r>- 
228. {Cf. J., 1920, 128a.) 

UxnKrYt.M , nonylie, and e;*)>ri<' acids niav exist in 
capillarily inactive as well as caj)illarily active 
forms, hi a state of rnoiccular dispersion, and in a 
relatively coarse suspeiisoid state, the a<-‘ids are in- 
active, but in an intermediate colloidal state they 
are active. Solutions of the pure fatty acids might 
be used as indi<'ators in place of their scKlium salts, 
hut tlio latter are preferable in most cases, hccanso 
in solution tlie free fatty acids become inactive in 
the course of a few days, i.r., the surface tension of 
their solutions gradually approximiites to that of 
pure water, probably owing to t he colloidal particles 
increasing in size Ix-yond the optimum.- -J. II. h. 

Amino-arid.^f^ organic acids^ and organic bases: 
Rapid volvmctric methods for the esdmat ion of 
— F. W. Foreman. Iliocheni. J., 1920, 14, 
15l-d7;i. 

Tuk method, which is applicable to the estimation 
of organic acids, and amino-acids except arginine, 
is avs follows : — (1) 5 — 10 c.c. of the aqueous solution 
is titrated with iV/lO-aqucous sodium hydroxide. 
(2) 10 vols. of 97% alcohol is added to 6 — 10 c.c. of 
the aqueous solution and the mixture is titrated 
with K/ 10-alcoholic potassium hydroxide. (3) To 
the liquid from titration (2) 12*5 c.c. of neutral 
13% aqueous formaldehyde is add^ for every 50 c.c. 


of alcohol present and the titration is continued to 
the same end-point. Phonolphthalein is used in all 
cases as the indicator. Titration (1) gives useful 
information when dibasic amino-acids are present. 
Titration (2) gives the correct estimation of a 
number of amino-acids. In titration (3) the 
carboxyl groups of all the amino-acids in an amino- 
acid mixture, except that of arginine, are esti- 
mated. The method is baaed on the fact that 
ammonia, primary, secondary, and tertiary amines 
and basic mothylcno derivatives of secondary 
aminos do not form ionisable compound with 
phonolphthalein in aqueous-alcoholic solution pro- 
viding the concentration of alcohol is above 8i()%, 
and also that, under similar conditions, the amino- 
or iinino-grou|>s of certain amino-acids show no 
basicity to phonolphthalein. For the estimation of 
volatile bases and amino-acids in “ alcoholic 
extracts” (Foreman and Graham-Smith. J. Hyg., 
1917, 16, 144) to an aliquot portion of the extract 
the amount of alcoholic alkali necessary for neutral- 
isation as determined by titration (3) is added and 
the mixture is distilled with steam free from 
carbon dioxide for about 5 mins., the distillate 
l>oing collwtcd in standard acid. The excess acid 
is titrated, using alizarin as indicator, and thus a 
measure of the volatile bases is obtained. The 
r(‘si<lual liquid in the distillation flask is now free 
from alcohol and, owing to hydrolysis in the water 
of the alkali salts of tlio amino-acids, is alkaline. 
It is titrated with iV/lO-acid and thus a value is 
obtainwl for the amino-acids present in the original 
“ alcoholic extract.” (Cf. J.C.S., Sept.) — ^W. G. 

.■\ rginine.: Modifieation of the Tan Slyhe method for 
(tetermin ing — . A. K. K(X'hier. J. Biol. 

(?liem., 1920, 47, 2G7 — 268. 

Van Si.vkk’h method (.1,, 1911, 1135) is modifi^ by 
drawing a slow current of air through the liquid 
(luring the whole of the digestion with alkali, the 
apparatus for absorbing the ammonia being a 
simple gas wash-bottle. — W, G, 

Oxalic acid ; Dcierminat Ion of — — . III. A. Bau. 
Woch. Brau., 1920, 37, 201—203, 209—211, 217— 
219. {('f. J., 1918, 524 a; 1920, 319 a.) 

Thk extraction of materials with water or dilute 
hydixxdiloric acid, for the d(doi mination of oxalic 
acid, should bo carritsl out in an atmosphere of 
carbon dioxide to prevc'iit the decomposing action 
of iron salts in presence of air. A further reason 
for this prcx'ixliiro is furnislicd l)y Staehelin’s dis- 
covery of thcA wKle distribution, in vegetable 
matcriaks. of an oxydase capable of decomposing 
oxalic acid in presence of air (Biix'hom. Zeits., 1919, 
96, 1). Liquids of yellow (olour, such as beer or 
urin«‘, containing oxalic acid, may be exposed to 
daylight for months without any de.struction of 
oxalic acid occurring. For tflo preservation of 
standard oxalic acid solutions Junk’s method (J., 
1919, 1>^1 a) is probably tbo best, but tho solutions 
should be kept in yellow isb-brown bottles and 
standardised every three months. — J. II. L. 

Methyl aJcuhol; Critical study of methods for the 

detection of . A. O. Gi'itlor. J. Biol. Chem., 

192t), 4*i, 311—328. 

A cKtTicAL study of 58 test.s for tho detection of 
methyl alcohol, 48 being base>d on the oxidation 
of the alcohol to formaldehyde and the subsequent 
detection of this comimund, and twelve applied 
dirwtly to the alcohol after suitable isolation. Of 
tho first series the autlior roeMimm^nds five colori- 
metric tests whicli can be used to detect one part 
in 200,000, and two tests in which crystalline 
products are obtained, tliese being less sensitive 
I but used for confirmation. Tho second group of 
I tests require considerably more alcohol and only two 
1 are recommended. Full details of typical pro- 
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codurofl for the detection of methyl alcohol in 
liquors and in tissues are given, and there is a very 
full bibliography. {Of. J.C.S., Sept.) — W. G. 

/on conceniration in vltra fillrates and other pro- 
tein-free solutions; Determination of the . 

R. Brinkman and E. van Dam. Proc. K. Akad. 
Wetensch. Amsterdam, 1920, 22, 762 — 771. 

Thk method depends on the addition of an ion 
which forms a sparingly soluble salt with the ion, 
the concentration of which is to bo measured. The i 
appearance of a milkiness denotes when the limit 
of solubility of tho sparingly soluble salt is passed. 
The method give.s results correct to 2 — 3 mg. of 
calcium per litre. — J. G. D. 

See also pages (.\) 591. Tar in i/as (Stone and j 
Prince); 593, Dhenolsul phonic adds (Desvi'rgne.s) ; ; 
594, IJidzo compounds (Knecht and Thompson), ' 
i'hlonne (Hona and Michaclis); 595, Ammonia 
(Deniges); 596, Mnn<iancsc salts (Denigos) ; 598, ' 
to metal joints (!MeK(‘lvy and Taylor); 609, 
Tun</sten etc.; 601, I'opper (Huuley); 601, Linseed ', 
oil, Tntnj oil. Iodine calne (Sundherg and Lund- 
borg) ; 605, Tan iKpiors (Atkin and Thoini)son), 
Leather (Chambard); 600, Z'/ofo.:ou. (Cutler), Arable 
sod (Perotti); 607, lirewimj icater (Heuss); 608. 
Flour (Geriini, Alxd). Water in mdk (Utz), Vita- 
mine (Williams); 610, (il ijcerophosphates (Lizius), 
Acetijlsalicjjlic acid (Smith), Formaldehyde (Hanz- 
lik), Cineoi (Cocking). 
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Specificetiona thua edvartiaed ea ecoepted ere open to in- 
apection et the Peient Office irnmedietely. end to oppoci- 
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I.-GENERAE: PLAXT, MACHIXEHV. 

Ain'LIC.\TIONS. 

A!examh*r (Ihst. Inc,). Oxidation of hnely- 
divided material. 23, .31 7. Aug. 9. 

Athertr-n. 24.195. XrrXXHI. 

Atkinson, and Stoin and Atkins4jn. 21,250. 
See VIII. 

Automatic Telephone Manufacturing C’o., and 
Roseby. Arrangenn-nts tor ohtoinirig high teni}>er;«- 
tures. ‘J4.;i31. Ang, 21. 

Bennett. 2 1, '^92. II. 

Bregeat. Means for effecting intimate inter- 
mingling of fluid .-^tream-i. 21,6^>t). Aug. 2~>. 

Bndill. Air-filter-i. 23. ^^76. ,\ug. 16. 

Charlc.H. Utilising w a-te -tf am to j>rr)duf e p*>u » r, 
23,708. Aug. 13, 

Crawford. Luhritating compound. 23,58M. 

Aug. 12. 

Elierts. Dr>dng ai)[jaratii.s. 21,171. Aug. 19. 
Elektro-Osmose A.-G. Purifying, dehvdrating, 
or concentrating aqueous solutions of colloi<ls etc. 
24,945. Aug. 28. (Germany, 11.9.19) 

Fothergill. Apparatus^Jor removing gaMS from 
fluids. 23,993. Aug. 17. ; 

Grace. C)ent^ifugal .separators. 2.3,371. Aug. 9. 
Grihre. Evaporators. 23,457. Aug. 10, ! 

Qriscom-Russell Co. Evaporator feed and over- i 
flow regulator, 23,539. Aug. 11. (U.S., 9.2.20.) ( 

Gri»com<Ruflsell Co. Combined evaporator and 
food-water beating system. 23,877. Aug. 16. 
(G.8., 26.1.20.) 


Griscom-Russell Co. High-heat-level evaporator 
systems. 23,896, Aug. 16; and 24,291, Aug. 20. 
(U.S., 26.1.20.) 

Hardinge'. Mills for grinding and disintegrating. 
24,280. Aug. 20. (U.S., 11.9.19.) 

Jones and McKean. Heat-exchango apparatus. 
I 24,115. Aug. 19. 

1 Kay. liemoving water from rotary driers. 

I 2:1,586. Aug. 12. 

Kestner. Filling-material for Glover towers etc., 

I and means for producing same. 24,052. Aug. IH. 
Klingeiiberg. Filter for separating impurities 
from gas or steam. 24,873. A\ig, 27, (Germany, 

4.9.19. ) 

Lohniann. Mixing and kneading. 2:3,881. 
Aug. 16. (U.S., 16.8.19.) 

Massy. 23,672. See II. 

Mather. Stills. 24,095. Aug. 18. 

Maus.s. Vacuum filters. 24,079. Aug. 18. 
Mellersh-Jacksoii (Fuller-Uchigh Co.). Cylitidri- 
cal kilns. 24,:173. Aug. 21. 

Morton and Morton. Gas-fired kilns. 24,890. 
Aug. 28. 

O’Dell (Canadian-Americ an Finance and 3’rading 
Co.). Distillation process. 21,181. Aug. 23. 

0’Di‘ll (Canadian-Americau Finance and Trading 
Co.). Mechanism for diffusing gases and vapours 
through liquids. 21,482. Aug, 23. 

Oldham. Grinding mills. 24,206. Aug. 20. 
Orcutt. Grinding-machines. 2.3,781-7. Aug. 11. 
Pell. Grinding etc. mills. 24,468, Aug. 2:1. 
Porteus. Air-purifying apparatus. 21,216. 
Aug. 20. 

Hatel. Furmno. 21.92.3. Aug. 28. (Frame, 

28.8.19. ) 

Sharple.s. lUTining liquids. 2:3,355. Aug. 9. 
Smits. MethcKl of heating apparatus. 23,()15. 
Aug. 12. (Germany, 5.5.19.) 

Spuhr. Steam-drier. 21,298. Aug. 20. 

St(‘iu et Cie. 23.9^7, See X. 

Thoini)'.on (Sue. Anon. Fours et Proe. Matliy). 
Regenerative furnaces. 23.497. Aug, 11. 

V'on Codelli and Von Koppen. Cooling appara- 
tus. 24.5sf. Aiig. 21. 

Wiegaiol. (\»nlinm)Usly-a<ting e vapor a I ion. 

23.4t>2. Aug. 11. 

Wilhelm. Surface apparatiis for elTeiting itaii',- 
fer of heat. 21,37^. Aug. 21. (Germany, 19. fMlO 


('o\(|*LKTK .SCKI IFK ATIONS Act KI'TKO. 

17.2-71 Vergniaud. See VIII. 

2761 <1919). Gregtiry. .s'eell. 

li»,662 (1!)|9). Cox. .Vpplunues for filtering or 
.and mixing oils ami otiier li<juids. (119,03^) 
•Vtig. 18. 

10,979 (19110 I.Ks\ Floekton, and Manlove, 
•Mliott, and Co. Roller mills. (149,018.) Aug. 1"^ 

11,(j 92 (19I!0. Bolx rg, ami 'reehnoA.'hemii al 

T.ahoratories. Drying piasa'sHi'S, and aJ>paratu^ 
therefor. (119.055.) Aug. 18. 

11,2'^9 (1919). Harter, 'reinperature, exchanging 
apparatus, (12r,.V>5.) .\<ig. 25. 

12.111 (1919). Merz and Mda'llan, .Michie, and 
M'eejis. Retorts and the like. (149,7:3.3.) Se|)t. 1. 

12.174 (1!>19). Dressier Tunnel Oven>, and 

Dn-ssler. Tunnel ovens and like Ktrmtuns 

(119,805.) Aug. 18. 

12.175 (1919), DrcRMlor Tunnel Ovens, and 

Dre.ssler. See IT. 

12, .304 (1919). Brealey. Centrifugal disin- 

tegrating innchines. (119,7.51.) Sept, 1. 

12,32,3 (1919). Hohinson and Son. Rohinv^n, and 
Su?venson, Appnrntu.H for separating solid 
particles from air employed for carrying off said 
particles from machinery, or processes in which 
they are produced or given off. (149,089.) Aug. 1^- 

12,479 (1919). HnlliwcU. Apparatus for indi- 
cating or recording coniinuoualy the specinc gravity 
of any fluid. (1^,448.) Aug. 25. 
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12,002 (1919). Cloudsley. Drying-apparatus. 
(149,774.) Sept, 1. 

12,052 (1919). Johnson (Allan). Ap>aratu8 for 
distilling and fractionating liquid.s. (149,776.) 
Sept. 1. 

10,540 (1919). Wood and Hall. Condensers for 
refrigerating plant. (149,797.) Sept. 1. ; 

14,210 (1919). Carpmaels (Davis). Filters, j 
(149,808.) Sept. 1. _ 1 

15,840 (1919). Smallwood, Device or apparatus j 
for conveying or transporting goods, particularly j 
as a device for charging furnaces. (149,495.) 

Aug. 2.5. ' 

18,018 (1919). Wellman Smith Owen Engineer- 
ing Corporation, and Kemp. See X. 

20,005 (1919). Ehrliart. Surface condensers. 

(131,595.) Aug. 18. 

20,612 (1919). Mortou. IMixing or Ix'aiing 

liquids or .semi-liquid sub, stances. (149,106.) 
Aug. 18. 

25,206 (1919). Denocl. Decantation apparatus 
(149,551.) Aug. 25. 

27,427 (1919). Ehrhart. Surface condensers. 

(104,852.) Aug. 25. 

02,370 (1919). Smith and St<>phenson, Heat- 
exchange apparatus. (149,882.) Sept. 1. 

10,058 (1920). Chantraine. llecupcrators or 
regenerators for furnaci^s. (140,244.) Aug. 25. 


IL— FUlOL; GAS; MINERAL OILS AND 

WAXKS; DESTimCTlVE DISTILLATION; 
HEATING; LIGHTING. 

AiM'LTCATIO.NB. 

Allgold and Railing. Electric arc lamps. 20,479. 
Aug. 11. 

llamber and Parker. Meanr for supplying air 
and steam to producer-gas idants. 20,648. 

Ainr 12. 

Rarrcile. IMamifaeture of coke for metallurgical 
Iiuiqioses. 21,270. Aug. 20 i 

Barrett Co. Manufacture of coki' 20,455. i 

Aug. 10. (L.S., 10.12.19.'> 

Bennett, Mccliani'aliV-operatcd graU^s for gas- ; 
producers and furnaces. 2 (,892, Aug. 28. 

British Tliomson-Houslon Co. ((general Electric 
Co.) Electric: incandesecent arc devices. 24,546. 
Aug. 24. 

Ilrown. Regemuat ivc coke-ovens. 20,545. 

Aug. 11. 

C’harjiy. Coke-oven. 20, .809. Aug. 14. (France, ' 

10.9.19.) 

Coke and Gas Ovens, Ltd., and Smee. Gas ; 
hurners of eoki'-ovens, ‘20.622. Aug. 12. 

De Beaufort and Claude. ^lanufaet are ami 
working of luminous tnhes. 24,190. .Vng. 19, 
(France, 2fhS. 19.) 

Fdser. Fuel. 20,825. Ang, 14. 

Farhw. vorni. Meister, liUcius, u. Bnining. 
20,1 16. See XX. • 

Filippo, Lely, and N. V. Philijis Gloeilainpen- 
fahriekei). Eh'ctric discharge lanifts. 24.8,05. 

Aug. 27. (Holland, 27.8.19.) 

Fischer. Proec'ss for convc'rting eomhustihle 
suhstances into soluble organic eompouiuK. 20,051. 
Aug. 9. ((iermany, 10.(5.19.) 

Francr\ ('ojil etc, Avashing apparatu.s. 24,195. 
Aug. 19. (Belgium, 20.8.19.) 

Franc(‘. Fdamoiit electric lamps. 21,018. 

Aug. 18. , 

Geiu'ral Eli'ctrie Co., and Ryde. Electric in- j 
'•audescent lamps. 24,660. Ang. 25, 

Heennn. 20,507. See XII. j 

Hilger. Operating gas-producers. 23,869. 

Aug. 16. (Germany, 11.8.19.) 

Jackson (Sperry Gyroscope Co.). Arc lamps. 
23,662. Aug. n. ^ 


Keillor. Combination plant for manufacture of 
coal gas, blue-water gas, and coal-tar or oil-gas. 
23,700. Aug. 13. 

Massy. Appliances for conversion of fuel energy 
for heating or power. 20,672. Aug. 10. 

Morton and Morton. 24,890. See I. 

Ndding, 21,247-9. Xh’cVll. 

O’Dell. 24,480. See III. 

Parr and Pearson, Pror('Ss for desulphurising 
carbonaceous material. 24,402. ,Aug. 23. 

Roberta. Cloking coal. 24,008. Aug. 21. 

Stephens (Canudian-American Finance and 

Trading Co.). Process for volatilising :ind dccom- 
po.sing hydrocarbons. 20,057, Aug. 9. 

Htephens (Canndian-Amcrican Finance and 

, Trading Co.). Proeo-ss for treating hydrocarbons. 

1 20,()46. Aug. 12. 

I Stephens (Caiiadian-Aniericaii Finance and 

' Trading Co.). Process for saturating un.satiirated 
; compounds. 20,647. Aug, 12. 

Turner. Electric generator lamps. 24,607. 
j Aug. 25. 

I Wells. Gas producers. 20,992. Aug. 17. 

Complete Specieicationh Accepted. 

I 6439 (1911). British Tliornson-Houston Co., 

i RIcneral Ele<.;tric Co.), Filaments for incandescent 
; electric lamps and metlnxls of making the same. 

I Sept. 1. 

' 2764 (1919). Gregory. Cleans for gencr.ating and 

storing combustion pro<lucls under pressure for use 
in turbines and other engines. (149,367.) Aug. 25. 

11,420 (1919). Marks (U.H. Industrial Alcohol 
(’o.). Process of producing liijuid fuel and product 
ilu'reof. (149,398.) Aug. 25. 

11,770 (1919). Doherty. Process and apparatus 
for producing watcu'-gas and for carbonising coal. 
(102,188.) Aug. 25. 

12,175 (1919). Dres.slcr Tunnel Ovens, Ltd., and 
Dressier. Ti'catmcnt of coal and other materials 
capable of l)oing distilled, vaporised, or decomposed 
by heat, (149,{XSG.) Aug. 18. 

12.017 and 26,610 (1919). BruAvii and Pickston. 
See XX III. 

12,090 (1919). Markle. Fiud and process of 
forming tlic same. (126,972.) Sept. 1. 

12,096 (1919). Ikntley and Appleby. Gas-pro- 
dueers. (149,759.) Sept. 1. 

12.585 (1919). Weils. Pror('ss and apparatus for 
carbonising wood and other carbonaceous material. 
(149,773.) Sept. 1. 

12,621 (1919). Armstrong. Manufacture of fuel, 
and apparatus thcrcG)!-. (149,449.) Aug. 2v5. 

10,225 (1919).) ^Milton. Gas ])roduecrH. (149,790.) 
Sept. 1. 

27,070 (1919). rimann. Process and apparatus 
for the treatment of peat-mass and for the produc- 
tion of turf or peat briquettes. (149,869.) Sept. 1. 

29,000 (1919). Pintsch A.-G. lemons charges for 
coutaiiK'rs for the storage of acetylene or like ex- 
jilosive gases dissolved in liquids. (l;i5,511.) 
Aug. ^5. 

11,775 (1920). British Tliomson-lloustoii Co. 
(General Electric (lo.). Manufacture of incan- 
doso nt electric lamps. (149,605.) Aug. 25. 

111.— TAR AND T.AR PRODUCTS. 

ApI'LICATIONS. 

Amlorson and Meiklc. Process of treating 
mineral tars other than coal tar. 20,569. Aug. 12 

Barrett Co. 20,154. Sec XIII. 

Commin. Covering of pitch compjsition, 23,296. 
Aug. 9. 

Fischer. 23,422. Sec XIIJ. 

O’Dell. Hydrogenating bituminous substances. 
21,480. Aug. 23. 

SchroeU^r, and Tetralin Ges. Hydrogenation of 
naphthalene. 23,530. Aug. 11. 
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IV. — COLOURING MATTERS AND DYES. 

Applications. 

Carpmaol (Farbenfabr. vorm. F. Bayer und Co.). 
Manufacture of soluble chromium lakes of azo dyes. 
23,651. Aug. 11. 

Cassella und Co. Manufacture of dye-stuffs. 
24,877. Aug. 27. (Germany, 27.8.19.) 

Complete Specification Acceited. 

26,916 (1919). Imray (Soc. of Chem. Ind. in 
Basle). Manufacture of azo-dyestuffs and inter- 
mediate products therefor. (149,553.) Aug. 26. 

V. — FIBRES; TEXTILES; CELLULOSE; 

PAPRll. 

Applications. 

Boarder. Manufacture of celluloso-aootato fila- 
ments. 24,594. Aug. 25. 

Billings. Fibrous product, and process for treat- 
ing eucalypti barks and bass fibres for iiso in manu- 
factures. 23,716. Aug. 13. 

Brougham (Technochemia A.-G.). Manufacture 
of artificial silk etc. 24,277. Aug. 20. 

Donington and Perry. 24,740. See XVIII. 
Duvinage and Muth. 23,960. See VII. 

Jackson (Tanners Products Co.L Manufacture 
of felt. 23,434. Aug. 10.. 

Meldia Afaiiufactiiring Co., and ^^elsom. Manu- 
facture of flexible waterproof and gas-proof 
material. 23,364. Aug. 9. 

Raitt. Isolating or extracting cellulose or paj)or 
pulp from fibrous vegetable materials. 23,S64. 
Aug. 16. 

Mliittaker. Manufacture of paper. 24,266 — 7. 
Aug. 20. 

Complete Specifications Accepted. 

4451 (1914). Frankcl it Rungo, and Colomln'k. 
Manufacture of waterproof material. Sept. 1. 

18,938 (1917). Wood and Russell. Paper-making 
machine.s. (149,359.) Aug. 25. 

13.226 (1919). Pilkington, and Mandl*Jx‘rg and 
Co. Proofing of fabrics, f 149, 791.) Sept. 1. 

31,190 0919). Gillet et Fils. Treating vegetable 
fibres. (136.569.) Aug. 25. 

31,7f>i) (1919). Great Xortbern Paper Co, Papi-r- 
inaking. (136,^39.) Aug. 18. 


Vl.--BLEACniXG: DYEIXfi; PRINTING; 
FINISHING. 

A I’PI.H VTIO.VS. 

Brandwonl and Hrandwood. Dyeing, hleaehing, 
etc. textile fibres etc, 21.423. Aug. 23. 

Do Rlieriuv and ( 'allobaiit Dve-vat.s 24,823. 
Aug. 27. 

Farbw. vorm. .Mei'^tvr , Lueius, und llnining. Pro- 
ducing fast dycuigy un cotton etc. 21,303. Aug. 2n. 
^Germany, 3(i.5.1 1.) 

Winslow. App-aratiiH for dyoing yarn in cop. 
cheese etc. form, 21,3.30. Aug. 21. 

C'o.MPI ETE SfF( lin ATloN .\c( Hl'TED. 

11, 9-58 (1919). .McMyn. Application of dye- 
stuffs containing tlie sulplionarriKb* group to <lyeirig 
and printing. (149,128.) Aug. 25. 

VII.-ACfDS; ALKALIS; SALTS; N(LN- 
Mjn’ALLIC ELEMENTS. 

Applicatio.vs. 

Alhy UniD'd Carbide Factories, and Mitchlcy. 
Production of calcium carbide. 23,425. Aug. 10. 

Amsterdanischo Buperfosfaatfabriek, and Hirs- 
chel. Manufacture of phoapboric acid. 24,193. 
Aug. 19. (Uolland, 24,6,^) 


Duvinage and Muth. Process for preparing 
compounds of alumina for sizing paper etc. ^,960. 
Aug. 17. (Germany, 18.8.19.) 

Heinemann, and Hoesch & Co. Process for 
lecovery of pure caustic alkalis from impure lyes. 
23,818. Aug. 14. 

Holden and Pandrich. Utilisation of nitre cake 
and waste liquor from tho ammonia-soda process. 
24,937. Aug. 28. 

Kestner. 24,052. See I. 

Macfarlane and Spink. 24^529, See XI. 

Noding. Methods of obtaining hydrogen. 24,247. 
24,249. Aug. 20. 

Noding, Rot-ort furnace for generation of hydro- 
gen. 24,2-48. Aug. 20. 

Noof. lUxuivery of Hiilphur from sulphurottod 
hydrogen and ammonium sulphide and gases con- 
taining such. 24,387. Aug. 23. 

Norske AktiesiJskab for Elektrokemisk Industri 
Norsk Industri-Hypotekhank, Process for produc- 
tion of alumina from aluminium nitrate solutions 
24 847. Aug. 27. (Norway, 19.9.19.) 

Tyrer. Extraction of alumina 24,579. Aug, 21, 

('oMPi.KTE Specifications Accf.ited. 

3754 (1919). Frcxdh and Munro. Removal of ( al- 
ciura and magnesium from rock salt, brine, or solii- 
tions of r<x’k salt in water. (149,707.) Sept. 1. 

12,494 (1919). Morel. Proces.s for the manufat - 
ture of alumina. (1 19,769.) Siqit. 1, 

12,642 (1919), Freeth and (’ocksedge. Maiiu- 
faeture of ammonium nitrat»‘. (1 19,095.) Aug. 1^. 

12.698 (1919). HoixL Preparation of aluminiuui 
nitrate. (149,783.) St*pt. 1. 

12.699 (1919). Hood. Conversion of powdot^d 
aluminous materials into granular form. (119, 15,3. ) 
Aug. 2.5. 

2.5.688 (1919). Hed.stroin. Production of 
pounds of radium. ( 149. .552.) Aug. 25. 

VIII - CLASS; CER.VMICS. 

ApI’1,1. ations 

Atkiii.Non, and Stein and Atkinson. Drying 
(bina < l.iy ok*. 21,2.’>0. Aug. 20. 

(’oMPi.i'.TK .Spec iHcvTioNs ArcKi-TFO. 

17,254 (1918). Vergniaud. Ap})aratus in; 

drying crucibles. (119,703.) Sept. 1. 

12,025 (1919). Smith, 'rrealmt'ut of (days, ae i 
ui.inufact urt' of articles and mateiial.s tberi 1 ra.m. 
(119,110.) Aug. 25. 

.30.r)'6 (1919), Sato. Maiiufaetiire of d<<oraliv.' 
gla.is. jioreelain, ami the like. (1 19.567.) Aug, 2'', 

I\ UriLDING MATERIALS. 

.\ I'lU.D \l]ONs. 

Herrv. Manufacture of artifleial .slnno, 

<‘U-. 24.169. Aug. 23. 

|{ov<Toulle. .Miinufar tur<' of raumuit Ireni si i,' 
23.277. Aug. 9. (Helgium, 7.8.19.) 

('(urimin, 23.296. Sir ill. 

Imperial 'Frust for the Kneouragenient. of S< i< i; 
tific ami Indtislrial ReMuirth, and S<'}ir,vvcr 
Manufa< ttiro of plastic material for flooring et^ . 
23.610. Aug. 12. 

Vaughan, (’ement. 21.619. Aug. 25. 

Co-MPLETF. SpECIFK'ATIONS AcCEI*TF.D. 

2311 (1914). Legcr. (5>rnposilion for usi* in the 
ronstruclion of walls, linings, panels, roof cover 
ingB, conch bodies, or tho like. Aug. 18, 

12,438 (1919). Fasting. Rotarv kilns for burn 
ing ocment and the like. (149,764.) Sept. 1, 

16,138 (1919). Steiger. Manufacture of 
flags, shootings, or the Uko of ooinent and fibre. 
(149,120.) Aug. 18. 
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METAIJ?: METALLimay, INCLUDING 
ELECTRO-MBTALLUllGY. 

Afflioationb. 

Ball. Production of powdered metals. 23,738. 
Aug. 13. 

Barrelle. 24,270. See II. 

Bengough. Coating metals with lead. 23, /21. 

^Boveroullo. 23,277. See IX. 

British Thomson-Houston Co. (General Electric 
Co ) Arc-wolding compositions. 24,261. Aug. 20. 

Brunskill. Treatment for prevention of surf^ace 
corrosion in aluminium alloys. 24,035. Aug. 18. 

Chambers and Fisher. Treating iron and iron 
alloys. 23,745. Aug. 13. , , • 

Chesterfield and Harden. Applying lead linings 
to steel etc. pipes. 24,582. Aug. 24. 

He Lavandcyra. Method of heat-treating alloys 
and operating heat-treating furnaces. 24,080. 
Aug. 24. (U.S., 3.3.20.) . . 

Gamlen. Process for reducing iron ore. 24,ool. 

^'ifal^ Metal, and method of manufacturing 
same. 23,494. Aug. 11. 

James. Manufacture of tin, teriie, etc. coaua 
plates etc. 24,936. Aug. 28. 

Jones. Treatment of impure zinc etc. 24,880. 

^Ilrifpp A.-G. Griisonwerk. Process of Reparating 
slags containing iron from 
24,343, Aug. 21; and 24,471, Aug. 23. (Germain, 
26.8 and 11.10.19.) 

Manchester Furnaces, Ljtd., and Kussell. at- , 
treatment furnace.s. 21,670. Aug. 25, 

Marino. 24,659. See XL . , v t> 
Mond (Metallhank u. Mctallurgische Ge.s.) Pro- , 
clss for separation of metals from alloys. 24,04r. 

"^^Perkins. Treatment of complex sulphide ores. 
23,487, 24,924. Aug. 16 and 28. ; 

St^in et Cie. Ciueihle smelting-furnaces. 23,98/ . ; 

Willi* Alloy steel. 24,524. Aug. 24. (TT.S., 

^ and Wo(k1. Ciipoli^s or melting or heating ; 

furnaces. 21,102, Ang. *9. I 

CoMTI-ETK Sl’F.eiFlCWTlONS ACCEPTFJ>. ; 

243 (1919). Wilson. Treatment of arsenious ; 
ores.’ (149,366.) Aiig. 25. r . i 

4161 (1919). Jensen. Preservation of metals nncl . 
metallic articles. (119,371.) Aug. 25. ; 

13 420 (1919). Heziel. Process of heating metal 
objects. (149,793.) Sept. 1- . ^ ^ . 

18 048 (1919). Wellman Smith Owen Engineei- 
ing Oirp., and Kemp. Continuous reheating fur- 
naces. (149,509.) Aug. 25. 

XI.— KLKCTRO-CnEMlSTRV. 

A Pl’LT CATIONS. 

Barfield and Wild. Electric furnaces. 23,537. 
Aug. 11. .,.-11 

Bernard. Proce.ss of manufacturing insnlator.s. 
21,024. Aug. 18. ^ . • 

British I'hom.son-llouston Co. (General EUx;tric 
Co.). 21,26i. See X. 

Brown. EUvtric battcrios. 24,320. Aug. 21. 
llaglund EUvtrolvtic tanks with diaphragm 
cells. 21,8r,.l. .\ujr. 27. (Norway, U-O.l!).) 

John. Means of cooling electrodes. 24, *43. 

J^ac farlano and Spink. Apparatus for produc- 
tion of ozone. 21,529. Aug. 24. 

Marino. Electrolyte for olectro-dcposition of 
metals and metallic alloys. 24,659. Aug. ^5. 

Mauri. Three-phase electric furnaces. 24,198. 
Aug. 19. 


Morris. Electrolysis of acetone solutions. 24,210. 
Aug. 20. 

Oldham (G., J., & 0.), and Oldham and Son. 
Galvanic batteries. 24,314. Aug. 20. 

Seward. Electrolytic apparatus. 24,456. Aug. 23. 
Withers (Renault). Eh.'ctric furnaces. 24,789. 
Aug. 26. 

Complete Specifications Accepted. 

20,746 (1918) and 5894 (1919). F.I.A.T. Fabbrica 
Ital. Automobile Torino. Electrical furnaces. 
(121,4^5 and 134,810.) Sept. 1. 

710(1920). Bootli Electric Furnace Co. Electric 
furnace doors, (137,540.) Aug. 25. 

7417 (1920). August. Electric muffle furnaces. 
(149,893.) Sept. 1. 

XII.— FATS; OILS; WAXES 
Applications. 

Firth. 23,815. See. XIX. 

Heenan. Treatment of oil. 23,507. Aug. 11. 
Hicks. Soap. 23,464. Aug. 10. 

* Norris. Liquid soap. 23,567. Aug. 12. 

Complete Specificatio.ns Acceited. 

10,662 (1919). Cox. Sea I. 

11,871(1919). Longlxittom. Soap, (149,728.) 
Sept. 1. 

12,287 (1919). Mellersh-Jaekson (Twitchcll Pro- 
<‘ess Co.). Process for splitting fats and oils in the 
manufacture of glycerin and fatty acids. (149,748.) 
Sept. 1. 

12,598 (1919). Nordisko Fabriker D(>No-Fa 
Aktieselskap. PrcK-ess for polymerisation of 
unsaturated fattv acids at low temperature. 
(127.814.) ^Sept. 1. 

15,076 and 30,653 (1919). Marlborough. Clean- 
iiig-(.‘ompasition. (119,111.) Aug. 18. 


XI JL— PAINTS; 


PIG.M ENTS ; VARNISHES ; 
RESINS. 


APPiaCATIONS. 

Barrett Co. Pro<luction of resins from naphthas. 
23,454. Aug. 10. (U.S., 28.8.19.) 

Carprnael (Bay/T und Co.). 23,551. See, IV. 

Fiselier. I’rodiiotion of resinous bodies from 
])lieuols and oxvg/'ii. 23,122. Aug. 10. (Germany, 
24.5.19.) 

Imperial Trust for Encoiiragmiient of Scientific 
and Industrial Ro.seareh, and Schryvor. Manufac- 
ture of coating-compdsitions. 23,641. Aug. 12. 

Ivinson ami Hoberts. Pigmental enamel or 
varni.di. 23,623. Aug. 12. 

Lilienf('ld. Manufacture of plastic masses. 
23, >^67. .Vug, 16. (.Vustria. May. 1920.) 

('oMPLETE S|’E( II TCATION .\TcEPTED. 

18,959 (1918). Ivinsoii and Roberts. Compo- 
sition imi>ervioiis to oils, spirits, water, and tho 
like. (119,365.) Aug. 25. 

XIV.— INDIA-RUBBER; GUTTA-PERCHA. 
Application. 

P.iterson and Smith. INIanufacture of caoutchouc 
etc. froth. 21,118. Aug, 23. 

I XV.— LEATHER: BONE; HORN; GLUE. 

A PPLICATION S, 

Elcktro-Osmose A.-G. Tanning ‘btc. 23,903 
Aug. 16. (Germany, 13.10.19.) 

liong. Process for treating vegetable ivory 
23,697. Aug. 13. 

Manley. Adhesive paste. 24,591. Aug. 26. 
Ross, and Walker and Sons. Treatment of skins 
24,606. Aug. 24. 
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XVI.— SOILS; FERTILISimS. 

Application, 

Molassino Co., and Do V’luilley. Artificial 

manure or fertiliser. 21,933. Aug. 28. 

Complete Spechu ation .Vccepted. 

3990 (1920). Norsk Hyilro-Klektrisk Kvaclstof- 
‘aktiesolskab. Nitrogenous ferlili.sor.'^. (139,162.) 
Aug. 25. 


16.592 (1919). Rogers and Fromlin. Milk- 
sterilising apparatus. (149,500.) Aug‘. 25. 

21,915 (1^19). Anderschou. Process of treating 
waste brewers’ yeast to render it suitable for baking 
purposes. (149,533.) Aug. 25. 

22,844 (1919). Hieber. Procijss of treating 
fruit juices. (149,537.) Aug. 25. 

30,772 (1919). McColl, McColl, and Dryden. 
Installation of boiling pans for the manufncturo of 
confectionery. (149,172.) Aug. 18. 


XVlI.-SrCAUS; STARCHES; GUMS. 
Application. 

Denington and IVriy. 21,7 Id. Src XV III. 

C'OAtPI.ETE SpE( II TCATION ACCEPTED, 

5512 (1919). iiriub'is. Alcthod of nianufaetur- 
iugstarrh and coiu'crsioii products tboreot, and tlie 
productvS obtained tbcrefroni. (149,371.) Aug. 2>. 


XV 11 1 F EH MKNT AT ION IN DUSTH I ES. 
Applications. 

Bargat(‘ and 'Walkev. Preparation of alcohol. 
23,^49. Aug. Id. 

Denington and Perry. Process of convortjng 
cellulosic and ligneous mattuial into sugars. 24,746. 

Aug. 26. , r I 

Warwick. .Vpparatu.s lor icriuentation ot bc'cr 
etc, 23.82s. A^’g. 16. 

Complete .npeciucations Ak epted. 
2786(1916). Wciziiiann. Ecnneiitatroii processes 
for the production ol a< otoiu‘ and butyl akohols. 
(140,:T55.) Aug. 25. 

5512(1919). Eoiulcrs. XVll. 

12,020 (1919). Dupire. PimN^^s for the manu- 
facture of yoa>t from ferincnt4'd nuist.s, and more 
particularly ilic fcrmentisi musts of molasMi'S aiul 
eugar-biv't pul[i. (149,13'^.) .\ug. 2-). 

21,915 (1919). .Vndorschou. Nep XfX. 


XIX.- FOODS 


WATER PriUER’ATlON; 

sanitation. 

.VpJU.K .\TION.^. 


Barton. Cleansing and/or disinficting baths 
etc. 23. '•04. Aug. 11. 

(■hai!is. Prt’sorving I'ggs. 24,117. .\ug. 19. 

Elcktr.K-O.sinoM' A.-O. Melbo^l of killing muro- 
organiMns. 24.191. Au_'. 19. ((iermany. 19.'^. 19.) 

Firtl). Treiitiii' ut of >o\a for rts'ovrry <,i 

oil and production ot .s\nth''tic milk. 23, '^l *. 
Aug. 11. 

Humplirey. Prixluclion of lermentablc flour- 
and brcad-ni.tking mixtures. 21 '*^56. Aug. 27. 

Lyman. .Maniif.u ture of food for animals, 
poultry, (‘ic. 23, b^d. Aug. II. 

.Magratli. \S ao r-oft< iiing Apparatus. 

Aug, 25, 

Marshall ami Sup lilf.', .Mttbod of boiling meat 
for protluction of food iwr ;iriiiu.ils. 23.tkK.3. ;Vug. 13. 

Spear, Pn\servation of too<l eu . 21.379. Aug. 21. 


243V;: 


XX.— (mOANIO PRODUCTS: MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

Appltc.ations. 

Cockerton, and (ouitosan, Ijtd. AIanufactur<» 
of compressed tablets from aspirin etc. 23,513 
Aug. 11. 

Elektro-Osmosc A.-G. Process for making; 
s|)(‘citic vaccines. 24.192. Aug. 19. (Germanv 
19.8.19.) 

EIcktro-Osiuose A.-(L Manufacture of sp('(ifi( 
vaccines. 24,302. 24,351. Aug, 20 ami lM. 

(Germany, 2^1,8.19.) 

Farbw, vorm. Vleistcr, Lucius, und RiiiniuM^ 
Manufacture of mctb.nnc. 23,4-16. Aug. Id. 
(Germany, 15.4.20.) 

Ei.s< ber. 23. .351. .SVc 11. 

Morris. 24.210. See XI. 

Complete SrKciric.vTioNB Accepted. 

15,775 tl9l9). r.S. Industrial Alcohol ( 
Continuous process for the manufacture of < ,, 

(130,968.) Aug. 18. 

20.223 (1919). Clicni. Fabr. vorm. Sand.,/ 
Proe<‘-„s for isolation of alkaloid.s. (131,137 > 
Aug. 25. 

XXI —PHOTOGRAPHIC .MATERIALS AM) 

PROCESSES. 

Applic.\tionr. 

.\v(‘s and Duke. .Moving-picture film.-, 21,'.*.! 
.Vug. 28. 

Ratty and \\’b\te. IMiotogra pb ir 

21.7»)9. .\ug. 2ti. 

Giiiinoin-Sanson. Kimunatograjih lilius. 2! I','! 
•Vug. 23. (France, t).6 20.) 

.Mei-sner. Pnici-vs of renovating kinein.ii.i .m .inii 
liliti-. 23.6.31. .\ug. 12. (Gem any, 5. 2,2*1,' 

Srbwartz. Photographic; printing. 21.2U'' 
.\UL'. 20. 

(‘oMI’LEIF. .8|T.( n 9 \TION .Viri.lTM) 

11.9,36 (1915). .so-na and Riecb ba' h. Id > • 

grapi' clevebiping proc e.«ses. .\ug, 18, 

X X 1 1 - T: .\ P LOS I ES ; .M A T( ' 1 1 1 .S 

.\ PPMCATIONH. 

E.xpio->’\<.?, Tr.ide-, Ltd. ( Wardenbui g). l’i..<." 

for tre.'iting gun-cciftou etc. 21,313. Aug. 2*' 

Silberra-l. PropellanN. 23, 0)!. An.: II. 

< Fram e, 21. >^.19.) 


XXIII.-ANALYSIS 


Complete vSpee fk .vtionh Ai cepted. 

16,477 (1918) and 8961 (1919). JI jgginbottom. 
Apparatu-s for separating and purifying wheat and 
other cereals and their pro^lucts. (149,020.) Ang. 18. 

:¥rJl (1919). Turner. Scouring of grain. 
(149,:i6S.) Aug. 25. ... 

9854 (1919). Kershaw. Treatment of refiLse in 
refu»©^o«truetors and the production and treat- 
ment of fluid alag obtained therefrom. (140,033.) 
Aug. 18. 


Applications. 

Atherton. Carbon dioxide recorder.''. 21,1'* 
Aug. 24. 

Frink. Determining visco-sity of higliiy-M" 

; material, 2'i,264. Aug. 20. 

'■ (kiMVLrrr. Spkcieic.ations Accfi’ted. 

i 12..')17 rik) 26,640 (1019), Brown nnd Pi' 
i Apparatus for automatic and continuous amci ' 9 
ana recording of gaaes. (149,752.) Sept. 1. 
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L-HiENEBAL; PLANT; MACHINERY. 

Patents. 

Evaporating, condensing, and cooling apparatus; 

Tubular . E. Barbet ct Fils et Cie. R.P. 

117,070, 28.5.18. Conv., 21.6.17. Addn. to 
114,838 (J., 1910, 750 a). 

Tue tubes are so spaced that the sheaths may be 
dispensed with, the desired velocity of the vapour 
circulating through the space between the tubes 
being obtained by using a incchanieal blower or a 
fan.—W. Jl. C. 

Cooling and liquefactijon of gaseous fluids; Process 

and apparnlus for . (). Iinray. From F. A. 

W. J cileries and F. E. Norton. E.P. 148,588, 

30.1.19. 

By taking advantage of the latent heat of vaporisa- 
tion, the heat transference is carried out with only 
small dilfereiK^es of temperature in the exchangers, 
thus approaching nearer to the principle of re- 
ver.sibility and so elfeeting considerable economy 
and enabling the preliminary compression of the 
working fluid to be di.spensed with. (Reference is 
directed under Sect. 7, Sub-sect. 4, of the Patents 
and Designs Acts, 1907 and 1919, to E.P. 100,675; 
J., 1917, ‘858.) (Sec also Cottrell, J., 1919, 126t.) 

— W. IJ. C. 

Furnaces ; Muffle and semi-muffle and like . 

0. F. Priest. E.P. 148,630, 20.4.10, 

The enmbustion ebamber is placed adjacent to but 
not beneath the furnace ebamber, and the combus- 
tion gases pass first through flues in the side walls 
of the furnace chamber, then through flues in tho 
front wall, then beneath the floor and up flues in 
the back wall, and lastly through Hues in th« roof 
to the stack. Tn tho <'aso of tho .semi-muffle furnace 
the lurnace gases pass in part directly over the 
m.’iUmial under ireatmeni .- -W. If. C. 

{IriniUnq or di'diiiem'dliroi ores or oiher materials; 
Method uf . 11. W. rardinge. E.P. 148,637, 

29.4.19. 

The material is fe(l into a rotating, conical tube- 
mill, ))rovide(l ^^iih a removable lining, pi'rforated 
with lioles wlii< h regist<T with one or several in^r- 
forations in the shell at that part of the mill where 
the greatest peiipheral force jdhI grinding elfect 
exist. 'I'lie grinding is ('fleeted hv hails of various 
sizes, whidi arrange tlieinsol ves in layers, and the 
ground material is disehargi'd through tlie per- 
forations as soon as it is’tim’ enough to pass. 

~W. H. C. 

Drying solid Uoiiid-conlaining bodies; Arrangement 

for . J. W, A. Filing, Assr. to A/S, Mvreiis 

Verk.stad. U.S.P. 1,317,501, 27.7.20. Apph, 

21.2.19. 

The material is placed between flexible hags which 
extend into a drying cliamber and comnuinicatc 
witli another ehainlxM- supplied with tho heating 
medium. 'I'ho drying chaml)er is maintained at a 
lower pre.'=sure than the* lieating medium chamber. 

~w. n. c. 

Dryer; Tunnel Internationale F. s. fiir 

Trockenaiilagcn m.b.ll. G.P. 322,019, 0.6.18. 
The cars in whii h tho material is carried through 
the dryer are divided into compartments by trans- 
verao partitions. Separate channels are provided 
in each for the conveyance of air supplementary to 
tho drying air proper, and when the cars are pushed 
together these to.-m a continuous passage-way 
through which tho supplementary air flows to mix 
with 3io drying air. Openings for air arc also pro- 
vided in these channels at the front end of each car, 
and these lead to the separate compartments of the 


car, BO that the supply of supplementary air can 
bo accurately controlled.- J. S. G. T. 

Filtering; Method of and ap 2 }arafus for . 

i N. B. Down, Assr. to Braden Copper Co. U.S.P. 

' 1,318,1.59, 3.8.20. Apph, 2.1.20. 

i A 8UB8TANTTALLY dry filter-cake is obtained by the 
u.se of a curved filtering surface. When the cake 
I is of sufficient thiekne.ss tlio unfiltered liquid is 
I withdrawn and a ga.seous medium is passed through 
! the cake. The curvature of the surfa(;e is such that 
! any cracks that may form as the material dries do 
' not extend through to the filtering surface. 

: — w. H. c. 

Filter; Drum . 11. Honcke. G.P. 318,843, 

7.6.16. 

The filter eonsist.s of a cylindrical revolving drum 
mounted on trunnions; the channels leading from 
; the several eonipartments of tho drum to the 
' 6iieti(3n chanib('r can be closed by means of taps at 
I any desired part of the periphery of tho drum, so 

■ that the suction can he interrupted, if nc^ssary, 

I while the drum is revolving and solutions of 
' different concentration withdrawn from any section. 

The suction and pri'ssure chambers are divided into 
! several eompartmenls to admit of tho pressure or 
: suction being appiii'd succ(>s.sivt*ly to any desired 
number of compartments of the drum The material 
iK'ing l'iltere<l can also bo transferred successively 
from one compartment to another to be washed and 
: the various solutions collof'ted separately. 

—A. R. P. 

Filter for removing liquids from gases and vapours. 
E. Ghristianus. G.F. 319.936/15.6.19. 

: The basket of the filter <'onsisls of a system of fine 
w’ires woven between spiral steel bands which can 
Iv' eoiujiressed or expanded in order to adju.st the 
' capacity of tho filter to the .amount of gas to be 

■ treated'— A. R. P. 

: Filter-masses; Proress and apparatus for mashing 

out loose . If. IG'i^ert (hs. G.P. 321,815, 

25.6.18. Addn. 10 311.895 (.1., 1919, 961 a). 

Two or more adjacent (ilter beds can be treated as 
described (/oe. eit.) wheia'bv a diininishod sup])ly of 
water to one filter hod is accompanied by .an in- 
creased air supply to the same and rire versa, whilst 
, a <iiinini.sh(Hl water si»^)[ily and inmeased air supply 
, to one tiltor bed is acconip:ini(Hl by an increased 
water supply and diminished air supply to the other 
lud and riee versa.— ,1 . S. 0. T. 

Conlenfs of liqiiids; Appttrafus for fhe recovery of 
the - — . C. P. GrimwocKl. LVS.P. 1,348,409, 
3.8.20. AppL, 15.7,16. 

The liquid is coneentrated in a vessel having a 
i conical bottom eonuccled by a downwardly extend- 
ing leg with a boot which is provided with a con- 
veyor for the removal of tho crystals or precipitates 
that form as the litjuid luvomes more concentrated 
and drop by gravity into the boot. A supply of un- 
coucontraled liquid, introduced into tho boot, rises 
, into tho leg and washes the descending solids. 

— W. H. C. 

; Electrical jnirifical ion of gases ; ,4 j^paratus for . 

j Sicmens-Schuckertwerke G .m.h. If . G.P. 318,896, 

1 G.12.1S. Addn. to 318.4.32 (.1 ., 1920^ 355 a). 

j The pit for the collection of the precipitated dust is 
1 divided into several eompartmenls with sloping 
walls and arranged transvi'rsely to the direction of 
the current. An electrode is fixed at the junction of 
the dividing walls and this arrangement serves to 
revent the current from disturbing the dust that 
as fallen into the pits. — A. R. P, 
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Electrical purification of gases; Apparatus for . 

Sionions-Schuckertw^rko G.m.b.H. G.P. 322,188, 
5.12.18. 

The transverse dimensions of tlic electrical fittings 
inserted in the gas stn'ani aro smaller than those 
of the gas stream. For this purpose a number of 
electrodes facing one another are inaortod in succes- 
sion in various parts of tiie gas stream, the size of 
the chx^trodes lolative to the cross section of the 
channel increasijig in the dinx^tion of the gas 
stream. This arrangement facilitates the removal 
of material precipitated upon the eUxdrodes. 

- J. 8. G. T. 

Crystallisation of salts from hot solutions; Appa- 
ratus for the . Deutsche Solvav Werko A,-G. 

G.P. dl‘),7.51, 17. 12. IS. Addn. to 298,6,35. 

The salt is detached from tho various ledges and 
grids in tho crystallising vessel by means of 
hammers, tho tails of which aro engaged by hooks 
or eccentric discs on an endless chain or band 
running through tho apparatus. Tho vibration 
detaches the crystals, which fall to tho bottom, 
where they can ho. collected.~A. It. P. 

Treating vuitcrials; rroerss for for purification 

purposes, either mechanical or chemical. T. 
Stec-n, G.P. .319, 7(H, 10.11.17. 

The material together with the Ii(iuid with which 
it is to lx; treated is made to (low by means of air- 
lifts through a scries of tanks, in which separa- 
tion of the material takes phu e, whilst tho liquid i,s 
returned to tho first tank, Furtlicr (luantities of 
licpiid arc introdm . d at one or several j>lace3 l)eIow 
tho air-lift device, so that a current of liquid is 
produced in the ojipo.si tc dir<‘< tion to tliat of tho 
matorial, which current passe.s from tank to tank 
through overllosNs and carries with it impurities, 
which arc discliarged from tlie first tank, Dilfercnt 
liquids or liquids .at <litTor(’Ut temperatures may Ih,* 
introduced at different parts of the svstem. 

~ J. 11. J. 

Packing material fnr gas ira.'ihers and coolers. F. 

Trappmann. (TP. .321. 76>^, 22.8.1!*. 

The packing ('Oiesi^t-, of a .series of overlapping 
inclined s< rrx'iis, eai h c'onijK^sed of a iiumbor of 
strips crossing diagonally, 3'he upper surfaces 
the diagonal strips form deth'cting surfaee.s upon 
which tho de.sc(‘nding washing liquid is atomised, 
while its fall i.s himlrrcrL Tho liquor (ollect 
ing upon tho diagonal strips runs off at tho soveral 
Mints of intersection, and is thii.s uniformly 
aistributed over the a hole of tlie ^v ashing area of 
the scree n.s —J. .8. G. T. 

Stpa ration of HuC cnnstitnrnt s of gaseous rnirtures 
[; Electrical — -1, F. Skaupv. G.P. .321,769, 
8,4.15. 

By passage of dire< t current (hroug)i a mixture of 
two gas<‘s, <7.7., nt*on and argon, tho one gas. 
argon, becomes wmentrated at tho ratho<lo, and 
tho other, neon, at tho anwle. In the ca.so of a 
mixture of three gasos, ^.7., noon, nitrogen, an«l 
tnerenry vaiKyur, ono gas is ( oiu entr.ited at tlie 
anode, another at the c,;tthfKle. and the third in 
the region between the. two ele^ tr<Kle.s. ,F. H. G. T. 

Tube-mill, H. W. Hardingc. I' .H.P. 1,348,612. 

3.8.20. Appl., 12.9.16. 

SitB E.P. 125, 7a5 of 1918; J., 1019, 242a. 

Evaporating installations; Apparatus for regulating 

and maintaining a desired level of liquid in . 

E. A. Barbet. U.S.P. 1,349,114, 10.8.20. Appl., 
26.3.17. 

Bn E.P. 106,643 of 1918, 173 a. 


IIA.-FUEL: GAS; MINERAL OILS AND 
WAXES. 

Coal; A fundamental study of Japanese . C. 

Iwasaki. Teehnol. Hep. Tohoku Imp. Univ 
1920, I, 101—135. 

The majority of Japanese coals aro anthracites, 
scmi-anthracitos, and semi-bituminous. High! 
grade bituminous coal is scarce, but a low gradij is 
abundant, its composition averaging 40% of volatile 
matU>-r, 48% of fixed carbon, and 12% of asli. 
Lignite, with high ash and water foni(‘nt, is also 
abundant. Thin sections of tho tx>al.s wore projjared 
and ex.aniined microscopically by reflected and 
transmitted light, and also with the hel]) of X-rays. 
Iwm eompononts aro di.stingni.slied in coal ]^a.‘^^,s, 
“ w<K)<l,” and “ fundamental matter, tlit jr 
relative qunntitk\s varying in coals from dlfreK iu, 
localitiew. The ‘'wood” is abundant in t!ii 
margin of the coal field but scanty in the ceulral 
part of it. The ” fundamental matter ” is 
portion of the coal rich in ” resin ” and avsh. It is 
comjxxsrxl of spherules, resin, (ork, pollens, h avo^ 
stems of grass<vs, etc., all plant remains, rx'inenu d 
by .snpropel f(»rTned by the total decomposition 
plant substance.H. — W. P. 

Colds; .Mr-dricil condition and hygrosenpicit \j of 
fossil ~ — in relation to the numerical value ,jf 
their calorific power. H. Kempf. Mitt, K. 
Materialpnif ,, 1929, 37, 178 — 227. Clu'm. Z< nir 
1920, 91, IV., 202. 

Hysteresis plionomena interfen^ to a larg<' dt gi , , 
in the attainment of equilibrium betwcon io - i 
fuels and a moist atmosplu'n'. If fossil coals ar.' 
exposed to an atmosphere half saturated 
water vapour until (onstant in weight, they ’.i ll 
take up varying Wfdghts of w.vtcr accordnig to 
whether they have br'cn I'.xposed previously to ,i 
rmust or to a dry .-itmosphere. This result is 
buted to tin* colloidal nature of the coals. IT '^nirs 
of aualysis and calorific valui* slioiild not. ilieir- 
fore, he referred to air-dried coal of uuknovin 
moisture content, hut to inateri;\l of kinai]! 
moisture content.- A. G. 

('oal; E.raminnt inn of - ^ irith regiird In i/s 

gasifiration in pmduem. 11 Str.'ulie. ,Mitr, 
Inst, K<dilen\ ergasnng, 1919, I, .37. 

'I’liK method proposed hy the author in 1911 (.1 
1911. 1245) and suhsoipiently improved by llilhi 
(.J. (ia-helriieht.. 1916, Feh. 26), is eminently !jn 
able for the ex.’imination of coal.s which :ire to Ik' 
gasifoMl in proilueers. The ash content of the “ raw 
< oke” is of niueli more irnportaneo than the ash ( on- 
tent of the raw coal ; f with a coal of eompnsihun 
-—moisture 3.317, «'ih 17'.37. , fixed carhon 117 . 
volatile matter 31'9 ’', the ash content of tlie coke 
would be 64*07, . The water ( ontent is of gre.it 
importain'o al.so, situ'e the eflieimiev ol tlm l'"'' 
dueer is largely influenmi llierehv ; hut the imnii 
factor is not the pt.'reentage of moi.sture in the i o i 
but thf‘ ratio moisture; fixed carbon. I'he lliller 
nuAhod gives not only the perccuitage of tnr, I nt 
the ealorifie value of the raw coal and of thi' hWj 
free coal. The ealorifie values in the case ( 
above are as follows, calciilaG'd on raw coal 
(V»ke. 11-7 Hi H137 culs., 1196 »als. ; tar. 
at 8.500 cats., 870 ; gas (determined diredlv), 2^ » 
total, 2.'157 cals. Tho calorific value of the Im ''' 
876 eals., whence tho calorific value of the tnr-fn^' 
(oal is 148! eals, A factor is thus deti'rmirn d ol 
2:W7:14«1— i.r.. 1'59. This factor gives n ge.ji 
indication of the bituminous content of the real. 
The fnsibiliW of the ash can he determined h.v 
method of Waidner and Burgees (Phys. Rev l 
72ra67).-A.O. 
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CoaXt{ Calculation of the efficiency of complete 

gasification from the analysis of . H. Strache 

and A, Gross. Mitt. Inst. Kohlenrergasung, 
1919, I, 75—78, 86—89. 

Thb calculations aro based on the carbonisation of 
coal and the gasification of the resulting coke to 
either producer-gas (semi-water-gas) or to water- 
gas, the coal-gas and producer-gas being afterwards 
mixed, and the calorific value of the mixture deter- 
mined. Knowing the volume of the gas produced, 
the total heat units in the gas can be calculated and 
the elliciency determined from the calorific value 
and weight of coal used. Losses o(;cur as carbon in 
the clinker, carbon in the flue gases, radiation and 
conduction losses, and finally as loss depending on 
the specific heat of the issuing gas and as undecom- 
posed steam. The authors discuss the distribution 
of the heat re(i[uircd for drying an<l carbonising the 
coal and the heat evolved in the producer portion 
of the plant. The efficiency of suen a system using 
raw peat as fuel is 88 6%, or 83% on the tar-free ; 
fuel. — A. G. 

Lignite; CarJtonisation of . Pfeiffer. J, Gas- 

beh'ucht., 1920, 63, 420---122. 

- 

Vertical retorts, operated in the usual manner, are 
not Huitahlo for the carbon isatioTv of lignite. In the 
first trials, which were carried out with mixtures of 
coal and lignite, the coke deflagrated violently and 
was dangerous to the operatives. Not more than ; 
15% of lignite could he safely inixi'd with tlu' gas ; 
coal. Later experiments were tried using lignite i 
alone in an installation of ten vertical retorts. On 
withdrawing tho coke, which was all under 7 mm. 
mosh, it burst into flame to a height of 20 in. and ' 
caused great damagi?. This latter problem ha.s been 
solved by quenching in enclosed conduits. The coke 
can bo burnt in houHohold grates when admixi'd 
w'ith 30 g. of “ Camo cub ” (a b> product contain- : 
ing sodium nitrate) per ewt. of coke. From 1 ton ! 
of li^mite. 250 kg. oT coke and 21 r5 cb.m, of gas : 
were produced. The cost of the gas worked out at 
27' \ pf, p('r cb.m., as compared with 29‘68 pf. per ; 
cb.m, for ordinary coal gas.- A. G. j 

Gas; Itedncfion of the carl'on dioxide in ~~ — from { 
wood corhonised in horizontal retorts. Henke. ' 
J. Gasbeleucht., 1920, 63, 422—423. I 

The high percentage of carbon dioxide in the g.as 1 

f iroduced by carbonising young, freshly cut pine [ 
ogs was reduced by passing the gas from the j 
bottom and middle tiers of retorts through the top \ 
tier, tho latter being kept full of glowing wood ! 
charcoal, wdiich was replenished when necessary j 
from the bottom retorts. . The carbon dioxide con- | 
tent was reduced from 16'4— 18'6% to 5*1— 9’8%, j 
whilst tho carbon monoxide increased from 22 — 27% 1 
to 34' 4 — -U‘8%. The liquor produced was sent to 
waste, as its content of ammonia was very small, 
and of pyroligneous acid only 0*5 %. Tho viscous 
tar fetened only tho same price as coal tar. — A. G. 

Coke; Hygroscopicity of by-product . W. A. 

Selvig and B. B. Kaplan. J. Ind. Eng. Chom., 
1920, 12, 783-781. 

Four samples of pulverised by-product coke w’ore 
driofl .at 105^ 0., and exposed for 1 to 24 hrs. to tho 
laboratory air (average uumidity 20 — 27%). F.mm 
0‘14 to O'. 1%, of moisture ivas absorbed in 7 hrs. 
To prevent anabtical error from this source, the 
moisture in the laboratory sample should be deter- 
mined and allow('d for in calculating tho rosulta on 
a dry basis.— C. A. ]\I. 

Eeat of combustion of benzene, toluene, aliphatic 
alcohols, cyclohexanoL and other carbon com- 
pounds. T. W. Ricnardn and H. S. Davis. 

J. Amer. Chem. Soc., 1920, 42, 155^1617. 

The heats of combustion of the following substances 


have been redetermined, and the values expressed 
in 18®-calories per g. : sucrose, 3943 ; benzoic acid, 
6320; naphthalene, 9614; benzene, 10,014; toluene, 
10,155; tertiary butylbenzene, 10,434; cyclohexanoJ 
8882; di-isoaniyl, 11,339; methyl alcohol, 5326: 
ethyl alcohol, 7101; prf)pyl alcohol, 8033; n-butyl 
alcohol, 8615; isobutyl alcohol, 8599.- J. F. S. 

Acetylene; Combustion of in motors. F. 

Haber. Z. Elektrochein., 1920, 26, 32.5 — 329. 

The use of acetylene in place of hen/.eno or petrol 
is an economic possibility if the increased produc- 
tion of carbide is rendered possible by improved 
output of coal. The utilisation of acetylene is 
notably bettor than that of benzene, since tho 
former is completely, tho latter very incompletely, 
burnt in motor engines. The usual engines with a 
pre-eompre.ssion of l!4'.5 can he used. It i.s, how- 
ever, noe<‘ssary to provide sparking plugs in which 
the metallic portions extending into the eombustion 
chamber are as well cooled as possible; insulating 
material of low heat eonduetiviiy should only he 
ipsed in the more remote parts of the plug. With 
pure acetylene, use of an excess of air cannot be 
avoided in practice, and in c onseipienco the 
(‘flioiency of th<‘ machine is not rpiite so good as with 
benzene. A mixed fuel iu which another com- 
bustihlo substance in addition to acetylene is used, 
with the object of depressing the inflammability of 
the latter, appears particularly proinising. — H. W. 

Ca.s'oline from natural gas. II. t sc of charcoal in 
determining the gasoline content of natural gas, 
R. P. Anderson and V. E. Hineklev. J. Ind. 
Eng. Chem., 1920, 12, 7a5- 738. 

Hic.hly activated gas-mask charco:il (8- to 14-mcsh) 
is an efficient ahsorlient of gasoline. The gas is 
liaised through two glass tube's about 0'8 in. diam., 
each containing about 8 in. of tlie charcoal. Varia- 
tions from 20 to 50 ch. It. per hr. in the speed 
make little differc'iicc in lie* case' of gas containing 
O'l) gall, of gasoline per million ch. ft. For the 
amount of charcoal specified, the' vol. of gas used 
in a test may vary from a fraction of 1 oh, ft. to 
30 cli. ft. or more'. The vol. of gasoline removed 
by the first lube should be hetwecui 5 and 10 c.c., 
but tho spc^ond should not contain more than a small 
fraction of 1 c.c. Drying the gas or the charcoal 
increase's the yield by 5 to 8% . and variations in the 
temperaturo make hut little diffore-nce. The gaso- 
line may f»e recovered by cove'ring the charcoal with 
mineral oil and distilling. Only 60% is recovered 
by dry heat in vacuo* A portable apparatus for 
field use is dc.scribeel. — 0. A. M. 

Bitumens: E.rtrartion of from mineral. aggre- 

gates. M. R. Waiczak and H. 1. Rice. J. Ind. 
Eng. Chem., 1920, 12, 7^8—740. 

Bitumens, and especially tar bitumens (sp. gr. 
about 1'2), may he separate'el from ininernl aggre- 
gate's (sp. gr. about 2'70^ by the use of a .solution 
of a practically inert salt having a sp. gr. inter 
mediate between the two substances. Two kg. of 
the material — e.g., bituminous concrete — is intro- 
duceel into a vertical copper still, the lid of which 
is scre'wed down, and is conneetoel with a flanged 
glass tulie, about 1'5 in. diam., fitte'd by means of a 
cork into a reflux eonelensor. Suffiemnt sodium 
earhonalo solution (sp. gr. 1'27~ l'28'l is adde'd to 
make the surface of tho liquid just visible, and the 
fl.ask heated until the bitumen accumulates as a 
layer in the upper portion of the tube. Tho reflux 
condenser is washed willi 10 c.e. of #tho sodium 
carbonato solution, and then ck>scd. and the still 
rapidly heated, so as to expel the linuid bitumen 
through an overflow tube, in tho cork, which has 
meanwhile been opened. The material is collected 
in a large test-tuW, centrifuged for 15 min., the 
upper bituminous layer decanted, and its consist* 
ency determined. The addition of about 100 g. of 
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sodium bicarbonate to the sodium carbonate solu- 
tion will promote the separation of bitumens which 
adhere to the mineral aggregate.— C. A. M. 

pATr.NTS. 

Coal: Coking of v'ith recovery of by-products. 

E. Fleischer. G.P. 298,085,9 12.16. 

A COMBUSTIHLE gas, Jis froe as possible from steam 
or carbon dioxide, is introduced above 900° G. into 
the bottom of a fiirnace, which is ch.^rgcnl above 
with coal, whilst at the same time air and steam 
are blown into the furnace at a higher level in such 
quantities that the temperature of the gases which 
are then burned doo.s not exc-cHHl 600° — 800° C. 
Good yields of coke and divstillution products are 
thus obtained. — C. A. M. 

Coal : Conversion of into solvhle organic com- 

jwunds. F. Fischer. G.P. 306,471, 20.5.16. 

Coal or a mixture of coal and other siibstances is 
treated with ozone, avoiding excessive beating, 
until the coal is largely convorte<l into substances 
flolublo in water. The aqueous solution wlum 
evaporated leaves a hygroscopic residue which has a 
strong odour of eararnel, and i.s soluble in alcohol 
hut nearly in.solultle in ether. — C. A. M. 

Coal: l^ccoinposH ion of . Hiitgerswerko A.-G. 

G.P. 320,056, 10.8.18. 

Coal is softened and deeomiiosed when heatisl with 
a small amount of eoal tar oils of high h. pt., soluble 
oils and part of the eoal Inung dissolved to form a 
tar-like fluid. Tlie insoluble portions may he 
separates! by fiPration, sedimentation, etc., after 
diluting the mas.^ with more of the solvent, or with 
other organic liquids, .such as oils containing 
carbolic acid, or tar oils of h. pt. 250- — 36(V' C. 

- C. A. M. 

Gas; .{pparafii^ for inoking , I). E. Cainpln'll. 

E.P. lH,02r, 29,5.10. 

A HVDJior.vnaoN oil is projected at high .“^peed 
against a breaker plate, air being admitte<l at tlie 
same tinu* or a!ternat<4y witii tlu‘ oil. Tlie inixtur<‘ 
of air with the gas thus produrtsl pas.scs on tlirough 
a chainln’r in which oil globules are sefiarated. 
Mean.s are provided for returning this oil to the 
jet. and the* gas is storo'l in a ga.sernerer whieh 
actuates the air- and oil-nozzle valves. - A. G. 

Gas pri)ducf‘v\. .T, F. WMls. E.P. 148,057,22.8.10. 
Thk proflneer is dividt'd into upper and lower eom- 
partment.s by a transver-^e pla?o, having an 
afn^rture turni^lu-d with a hell or cone extemling 
into the lower f ompartinent. The upjMT (oinpart- 
ment acta as a fuel hojipor, the fuel being f«sl into 
the lower charulxT hv a vertif.il fe«‘d-rod on whi*-h 
are Ut**th arranged helicallv. 'I'he producer 
chamher is prOvidofl with an inclined grate and 
water seal.— A. G. 

Animoniii ; Crorfis f<,r oldoining from gases 

obtained hy dry dnt dhifion . Gehr. Hinselmann. 
G.P. 320,415, E10.12 

Thk gas is cooled in a rubber b<'fort* being led into 
an acid hath, and the hot condensetl liquor, after 
separation of tar, is stiYnsl with milk of limo t<» 
produce ammonia gas without the use of steam and 
with the employment of only a small amount of 
external heat. — L. A. C, 


Combustion of futl. TT. A. Bon^ J. W. TFi/son, 
and C. D. McCoiirt, Assrs. to Surface Combus* 
tion, Inc. U.8.P. 1,349,040, 10.8.20. Appl., 
6.11.10. Renewed 29.12.19. 

Sp.r E.P. 29,430 of 1909; J., 1910, 1448. 

I Gas-producer. E. Tl. Crush, II.S.P. 1,349,497 
I 10.8.20. Appl, 29.12.19. 

I See E.P. 141,771 of 1918; J., 1920, 430 a. 

I Fuel: liquid . E. C. U. Marks. From TJ.8 

I Industrial Alcohol Co. E.P. 144,052, 7.5.19. 

; Skk TIS.P. 1,271,1 14 5 of 1918 ; J., 1918, 539 a. 

j Vet rol or gasoline : Vrocess for making , C. R. 

llurko. II.S.P. 1,344,258, 22.6.20. Appl., 

t 8.12.10. Renewed 18.5.20. 

' See F.P. 132,762 of 1911 ; .1, 1912, 117. 

I Pulveriscd-fuel mi.vfure; (Controlling proportions 
j fff \V. E llar\u‘y. U.S.P. 1,348,561, 

I 3.8.20. Appl, 7.3.19. 

! iscous oils. G.P. 319,799. fiee. III. 

, Dyes. IvP. 1 18,617. >S'n? IV. 

' Hydrogen. E.P. 147,235. See VII. 

Friracting copper. (IP. 309,160. See X 
i Coal. E.P. 147,254. See XXIII. 

nB.-DESTRUCTIVE DISTILLATION; 
HEATING; LIGHTING. 

Krlp: I'ofash from . III. Crfliminory r/e/, 

nation of krtp dist tlhti rs. (i. Speuxer. J 
Ind. Fug. Chem., li,)2(), 12, 7.‘<6 792. 
low-Tr.Mi’r.ii.\TriiE di'.lillaLion of kelj) (2 hi ' - MU.) C i 
yieldi.'d IT,, of crml; tar. I'lic <lrnsl tar ( 15- O') 
of the crudo l.ir) when fractionally di^tilhai 
312 .. of oil, 10 6 , of a(pieous distillate, ami 
ot pitch ("p. gr. ITl; m.j>. lO.M' 'llu* oil v. is 

h»*par.nc<l into h'o , of oil soluble in aminonia aral 
ai id's, lO ^ of tar a< idv. and 1 l it oi residual ee, 
Th'^ a(|Ueous jiortion .\ield(sl UT , of aineud.i, 
High uunjKTuturt* kt*lp tar (8()0''--9(j()-> C.) yit ld>'l 
similar proiluets and a residual piteli (sp gi . 1 1,. 
m.p 13t)-’ ('.) containing 3'5- -5T5 ' nilru-eii, .ml 
ielding Prussian blue when fused wiili iron lura- 
ings ami eaust,i(* alkali, 'i’he first <l;-i dl.ites i ai- 
lained variable amoiinis of oils and phenolie - 
.stances. ’I'ln* tar ai ids had sj). gr. 1 U‘j f liUl 
When mixed with the lesidual ml. alkali oiur."! . 
ami rosin they j:a\e a ilisinf»Mt.int 11 lui'- 
Oaxie t<> a v.u)od-de>t ros i ng fiiiqius as (o.il t i" 
('reoHf)te. 4he aqueous distillate (sp. gr. I u! 

] (»65t vielde<l 0 7t) ammonia, and left 3'f)!l < ‘5 

of residing whieh, when distilhsi, gave a main fr:u- 
tion of reddisii colour, -oniewhat less vis.ous Tiiii 
glycerol, with sp. gr. I'3t31 nt 23° C., Up’' 1 oUhk 
and composition (hJliTl. I appeared )o \»' a 
livdroxyl compound of the glvcol or glycerol s, - 
It might of value as a gdycerin substitute lur 
rneehanicul purposes. — (\ A. Al. 

1 terntorising carbon. Rock. See XVIl 


Peat fnd; Process for manufacturing n . 

H P. K. T. Ncilscn. E.P. 125, (Kl, 4.4,19. 
Conr.. 30.R.18. 

Skk U.8 P. 1,317,9:16 of 1919; J., 1919, 890 a. 

Peat: Treatment of for fuel and apparatus 

therefor. K. E. Ed^owo^th. U.S.P. 1,347,940, 
27.7.20. Appl, 12.9.18. 

Sn E.P. 118,903 of 191|:; J., 1918, 646 a. 


1II.-TAB AND TAR PRODUCTS. 

ionl tar and p^^r/l; Free carbon in " "j- ^ 

llodurek. Mitt. In«t. Kohlenverga.sung, Id* , 

9—10, 19-21, 28—;K). 

’u» quantity of pitch produced by the diHtillalie'i 
I any tar may h© reprenented by the ‘ 

t«100ik/K, where k in the free carbon conutit 
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of the tar and K that of the pitch; in practice | 
tho value of a; is always too high. Methods j 
for the estimation of free carbon in tar and pitch j 
by extraction with various solvents are all open to ■ 
the objection that the results vary according to tho 
solvents used, tho carbon separatxid being of a 
different degree of purity in each case. The carbon 
separated out by various solvents is always more or 
less contaminated with bituminous substances, 
which the solvent is not able to dissolve or which , 
may oven be precipitated from tho tar. Such ' 
bituminous substances (Cii) are precipitated from i 
tar by alcohol, methyl alcohol, benzol, petroleum, 
benzine, toluol, xylol, pyridine, ether, acetone, and 
acetic acid, but not by aniline, quinoline, phenol, 
crosols, nitrobenzene, naphthalene, and anthracene 
oils. The prcci[)itak>d bituminous substances are 
soluble in anthracx^no oil. They are fusible and 
possess great bin/ling power, and their evaluation | 
is therefore important if tho pitch is to bo used for 
briquetting. For determining tho true free-carbon 
content (Ci), C[ Cji is first estiniate<] by treat- 
ment with benzol. The Cir in the filtered tar is 
then estimated in a similar manner and the differ- 
ence gives Ct» the true “free” or “suspended’' 
carbon. In a sample of tar from Zeche Schwerin 
tho content of Ci (true free carbon) determined by 
the author’s method was 1'50%, whereas results 
ranging from .S’?! to C'80% wore obtaino<l by other 
known methods. In general, ga.s tars contain more 
Ci tlian C|j, whilst coke-oven tars contain more 
Cir than Ci. During the distillation of tar to 
pitch (amounting to 57% of the tar) tho Cir in- 
creased hy ( , whilstthofnxi carbon Cii increased 
only hy ()’37%. On further distillation to yield 
•18/, 40/, and .00 7 of pit<'h respectively, the Cj 
i'lereased to 6‘687 , lO’SO/, and 48’70%, whilst the 
CiT increased lo 24‘90%, 07*40%, and then 

diminishwl to 20*80/. With increase in tempera- 
ture. the hituminnus substances whieh arc .nt first 
formed during distillation undergo decomjmsition 
with tho production of more free carbon. Hence 
ih(‘ formula for the calculation of the pitch yield 
should b<' r 100/c/K id, where Cl is a constant de- 
pending on 'iic proci'ss used, tho typo of apparatus 
adopt<'d, ami t)u' finishi ,g temficrnturo of distilla- 
tion.- -A. Cr. 

n-ChJorrxJitiifi'ofolueju'.H. I. G. T. Morgan and 
fl. D. K. Drew. Clicm. iSoc. Trans., 1920, 117, 
784—790. 

Tuk product of the nitration of o-chlorotolueno 
with nitric-sulphuric acid contains four isomerides 
in the following proportion ; d.5-dinitro-2-chlnro- 
tolucne 55 — (it) i , 5.6-dinitrochlorotoliicne 18 — 20 , 
4.5-dinit rochlorotoluoiie 18 — 20 , (, and 4.(>-dinitro- 
chlorotoluene 1 — 2%. The 4.5-<linitro-2-chloro- 
toliK'iie, m.p. 88*5'^ C., is more readily obtained as 
the main product of tho nitration of 2-chloro-4- 
iiilrotohiem'. whilst about 12 ( of the 4.0-dinitn)- 
isomeride, m.p. 49*^ C., is formed in the same 
reaction. Tho further nitration of 2-cliloro-r)-nitro- 
toluenc gives a 90 yiidd of the 5.t)-dinitro com- 
pound. The dinitro-2-chlorotoluencs contain lahilo 
acid radicles displaceable hy amino groups. In this 
reaction addition of ammonia to the aromatic com- 
pound precKles substitution, and tho first phase of 
tho reaction is accompanied by the deveh-pnmnt of 
intense « olor.ations. — G, F, M. 

Jlcat of comhnstwn of carhon compounds. Richards 
and Davis. See Ha. 

Extracting hitvmens. Waiczak and Rice. See II a. j 
Oxidation of toluene. Nakao. See VII. 

Phenol and naphthoU. Luce. See XXIII. 


Patents . 

Benzol light oils; Becovery of crude products from 

. F. Tschudy. U.8.P. 1,348,000, 3.8.20. 

Appl., 6.7.17. 

Benzol light oils are distilled continuously at the 
highest temperature required to vaporise the low- 
boiling homologues. The high-hoiling constituents 
condensed from tho vapour by partial fractionation 
arc redistilled in a separate vessel, and the uncon- 
densed low-boiling constituents are further frac- 
tionated by dcphlegmation in successive stages. 

' — L. A. C, 

Ods; Manufacture of viscous readily converted 

into u'ater-soluble products. Tetrulin, G.m.b.H. 
G.P. 319,799, 4.12.17. 

Viscous oils whieh can be readily sulphonated to 
yield water-soluble products are iiri’pared hy treat- 
ing hydrogenated naphthalenes with alkyl halides 
or acid chlorides w'ith or without the acldition of 
condensing agents. Tetrahydroiiaphthaleno forms 
with benzyl chloride and zinc chloride at 120° C. 
an oil with b.p. 200°— 202° C. (20 mm.), and vis- 
cosity 3*2° (Frigler) at 50° (7; with chlorinated 
xylol, an oil of viM-osiiy 5° — 6° (Engler) at 20° C. ; 
with benzoyl chloride and a little phosphorus pent- 
oxide at 280° - -.300° C., an nil with b.p. 228° — 230°, 
and with chlorinated tctrahydronaphthaleno and a 
little phosphorus pentoxidc, an oil with b.p. 
(15 mm.) 240°— 213° 0., viscosity 35*5° (Engler) at 
50° C., sp. gr, (15° C.) 1*104, and (lash point about 
200° C. From dccahydronaphthalene. benzyl 
chloride, and a little phospboriis pentoxido at 170° 
— 190° 0., a very viscous, dark green oil is ob- 
tained. — L. A. C. 

Alkylamino compounds [atkylnniinoanthraquin’- 

onc.s]; Manufacture of aromatic . F. W. 

Atacdc and W. N. Haworth. E.P. 147,901, 22.1.19. 
A MTNOANTiiRAQUixoNRs are nlkvlatcd by treatment 
V ith a dialkvl sulphate in solution in a high-boiling 
neutral meclium, such a.s nitrohonzeno or tetra- 
ehloroethane, in presence of a mild .alkali such as 
sodium carbonate. Thus 20 pts. nf 1-aminoanthra- 
qninone may he dissolved in 210 pts. of nitroben- 
zeiK' and 20 pts. of sodium carbonate added, tho 
mixture lieiug heated to boiling under a reflux con- 
denser, whilst 171 cf dimethyl sulphate is 

added during a period of about 2 lirs. A yield of 
about 87"^ of 1-methylaminoanthraquinono may be 
recovered from the re.action mixture. When 5 pts. 
of 2-.aminoanthraquyiono is trim ted in the same 
way with 6 pts. of dimethyl sulphate 2-diraethyl- 
aminoauthraqiiinone is the chief product, 

-G. F. M. 

Carhnzole,: Purification of , W. Kirby, Assr. 

to South Metropolitan Gas Co. TT.S.P. 1,348,722 
3.8.20. Appl., 9.12.19. 

Skk E.P. 139, -HI of 1919; J., 1920, 291 a. 

Prcompo.dtion of cool. G.P. 320,056. See II a. 
.\cid resins. G.P. 320,255. .S>e XIH. 

Besm from wood tar. G.P. 320,020. Sec XIII. 


IV.- COLOURING MATTERS AND DYES. 

Benzanthrone ; Some properties of , A. G. 

Perkin. Chem. Soc. Trans., 1920, 117, 690 — 708. 
Soi.vTiONs of benzanthrone in glacftil acetic acid 
yield red or scarlet oxoniiim salts of the tjrpe 
(C,,H,, 0 ),HFeCl 4 with ferric stannic, and platinio 
chlorides. They are all readily dissociated on treat- 
ment with water. Benzanthrone dissolves in con- 
centrated sulphuric acid with a deep red coloration, 
but no sulphate could be isolated. Hydroxy- 
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benzanthrone, however^ prepared from 2-hydroxy- 
anthranol, sulphuric acid, and glycerol, gave scarlet 
needles of tho sulphate when its acetyl compound in 
acetic acid was treated with concentrated sulphuric 
acid. Methoxybenzanthionc {)iM'p;u«xI by tho action 
of methyl sulphate on the above hydroxy compound 
formed yellow needles, in.p. 198^^ — 199® 0., and 
gave not only oxoniuin sulphates, forridilorides, 
etc., but also a red hydrochloride and hydro- 
bromide. Tho o-dihydroxylvc'nzanthrone derived 
from desoxyali'/.arin— the aiithranol corresponding 
with alizarin- -was prepared and purified by 
acetylation, and the subsequent deeotnposition of 
the diacetyl derivative, m.jn 199^- 201® C. This 
dihydroxybenzantliroin', for whiili the name 
ben'zalizarin is suggested, forms orange-red plates, 
m.p. d09‘-— dlO® C. (with decomp.), and maroon- 
coloiired oxoniuin salts with sul{)huric and the 
halogen acids. Tt dyes mordanted wool shades 
similar to those given by alizarin, but of a slightly 
more orange tinL As benzalizarin readily gives a 
dimethyl derivative, it is eoncluded that it must 
bo a 7.8-dihydroxyl)enzanthrone, and tho mono; 
hydroxybmizanthrone above mentioned will accord- 
ingly bo tlie 7-liydroxy compound. On oxidation in 
acetic acid solution with chroniii' acid benzanthrone 
gives atilhra(ininono-l-earhoxvlic acid in oxeellent 
yield.— 0. F. M. 

Sulphide dj^es; Const ttiifion oj iplhnc — •• — . J. K. 

Mazumcler and K. U. ^Vat.son. Chein, iSoc. 

Trans., 1920, 117, 830- 8;14. 

The yellow sulphide dye obtained by tho fusion of 
diformyl-ui-toluylenediumine with suljdiur, having 
tho empirical formula yields, on 

oxidation with alkaline permanganate', a substance 
of tho composition Ci:H,^0-N,S,.„,. On the a.ssump- 
tion that this suh^taine is a sulphonic acid, it is 
deduced tliut the dye complex forimd from 12 inols. 
of diformyl-m-toluylenediamine contains 5 -S.SII 
groups and 5 -S.S.SH groiip.s, ail of which are 
oonvertotl into sulphonic groups on oxidation. 
The remaining sulphur atoms ami half the nitrogen 
atoms would aicordingly be involvaal in thiazole 
rings. The action of reducing agents, with tlie 
exception of phosphorus and hydriodic acid which 
resulted in the formation of two hase.^, g.ave no de- 
finite prcKluct.s. — 0. F. M. 

Patents. 

Dyes; Manufacture of — R. Madaurin. K.P. 
148,617, 21.4.19. 

The ammonia Ii(|uor, or the liquor obtained by 
washing with water the oils obtained in tho low- 
temperature earlwnisation of bituminous fuels, 
either with or without removal of free ammonia, is 
made suffu iently acid to decompose any sulphides, 
and is then filtered to remove tarry and precipi- 
tated matter. Hufiif ient ferrous sulphate is ad<l<'d 
to the liquor, in which any free acid has lieen 
neutralised, to tlirow down a slate-colour<'d pre- 
cipitate which dyes wool in .an alkaline hath a 
slate colour, fast to light, whii h by after-chroming 
is converted to a brown .shade The lirjuor remain- 
ing after removal of this prcf ipitate ig acidified 
and treated with .sotlium nitrate an<l ferrous sul- 
phate, whereby a precipitate is formed which dyes 
iron mordanted wool a green (olour. — L. A. 

Dye, U.S.P. 1,.T18, l.Sl . See. VI. 


V.-FIBRES: TEXTILES; CELLULOSE: 
PAPER. 

Cellulose areiate. H. .J. H. Fenton and A. J. 

Berry. Proc, Camb. Phil. Soc., 1920, 2®, 16—^. 
Vamiovb substances have been tried as substitutes 


for acetone as solvent. The authors find no objec- 
tion to esters as dope constituents, and as far as 
weak acids are concerned, tensile strength deter- 
minations gave excellent results, fabrics doped with 
; acetic acid as the principal solvent comparing most 
I favourably with others. No general couclusion can 
bo drawn as regards tho chemical nature of a liquid 
and its solvent action on cellulose acetate, but 
there appears to be some relation between the 
dielectric constant and solvent action. For the 
determination of the acetyl group tho authors pre- 
fer Ost’s method of cold alkaline saponification 
(•1., 1912, 7l.‘l). Cellulose acetate rlitrors eonsi(l('i'- 
ably from cellulose in its power of adsorbing various 
dyostuils. — W. G. 

Cellulose phtlialnte; Preparatian and properties! 
of — — . Tl. A. Levey. J. Ind, Kng. Cliem., 1920 
12, 7 Id— 714. 

Cellulose pldhalato is obtained by heating cellu- 
lose (preferably modifif'd by treatnunl with ;tii 
acetic acid soluti(m of chlorine) for 24 hrs. at 70® (\ 
with phtlialie anhydride and zinc cliloride in the 
smallest possible (juantity of diethyl phthalate, and 
washing and drying the ester in vacuo at not niort' 
than 70® C. The product is practically insobible iu 
all common solvents. ((7. -I.C.S., Oct.)— C. A. M. 

Thymol from p-cymene. Phillips and Gibbs. See XX 

Patents. 

St ram and the like; Method of treaiiny j»r 

makiiHi poper-pulp. F. K. Werner. U.S.P 
1,917, 979, 27.7.20. Appl., 5.5.19. 
vStu\>v or the like is treate<l with an excess of an 
alkaline solution, and, Ix'fore further trealnunt, 
a portion of the solution is oxpresswl to re<luce tli > 
alkalinity of the material to n given (h'grei . 

-L. A. C. 

('dlulose : }*rocess<tf dissolviiKj . Z. Ostenln rir, 

Assr. to International Cellulose (’o. F.S P 
1.918,791, 9 8.20. Appl., l.ll.lG. F.S P 

1.218,954; .1., 1917, 450.) 

Cellulose i.s dissolved in liighly-c om t'litrati 4 
hydrochloric acid in which a portion of the hydrogri; 
cliloride has Ix'cn replaced by li times its (pinntity 
of concentrated sulphuric acid Ih'Iow 50® C. 

— L. A. (’ 

Plastic masses [celluloid suhstitute] ; Preponiii' ^ 

of . Farbenfabr. vorm. F. Haier und ( c 

(;.P. 909,224, 11.12.17. 

O^LouRLEHB elastic masses suitable for th<' manu- 
facture of insulating material, billiard balls, :irii- 
ficial glass, optical lenses, etc., are obtaimsi liy 
polymerising methylene ketone, or homologous cr 
analogous (‘om[>ouncls. Metliylene ketom' (b. pi 
96® C.) i.s thu.s polymerise<l when allowed to .stand 
for sever:il weeks at 90® \. .M. 

(.'cllulose nretafes; Process for the mnnufnrtuie of 
. J. 0. Zdanowieh. U.8.P. 1.917, SC, 
27.7.20. Appl., 5.5.20. 

See K.P. 199,2:12 of 1918; J., 1920, 4.89 a. 

Jlistdhition [of waste, lyes from cellulose munufuc- 
lure]; l*r>i(rs.‘< of dry - . 1C I.. Hinnian. 

U.S.P. 1,947,719, 27.7.20. Appl., 0.11.18. 

See K.P. 120,721 of 1918; J., 1920, 15 a, 

Wood-pulp and cellulose nuinufaclure; Pemoviny 

V liter from the. pulp sheet in . Apparatus for 

ertractinr/ wafer from wood-pulp and the Ifke- 
R. K. Wagner, Aaar. to Aktiobolaget Karlstads 
Mekaniiika Verkitad. U.S.P. 1,347,729 4, 
27.7.20. AppL, 19.7.17 and 22.1 18. 
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VI.— BIEACHFNG: DYEING; MINTING; 
FINISHING. 

• 

Patents. 

Mordant or dye and process of makino the same. 
G. M. Lopez and A. Quaglia. U.S.P. l,d4H,43L 
3.8.20. Appl., 24.6.19. 

The fruit of a tree of the genus (Juanicum is desic- 
cated until volatile juices are removed and the 
gummy portion is dried, the product i.s then ground 
and screened, and tho powder is compressed. 

— L. A. C. 

^-Naphthol preparations' Manufacture of for 

the production of a bluish Para lied and other 
nzo colours on the fibre. Chem. Fabr. Gninau 
Landshoff und Meyer A.-G., and C. Bochtcr. 
G.P. 320,178, 23. 4. 15. 

/J-Napiituol for the production of azo colours on 
tho fibre is mixed with about 1% of a substantive 
dyo capable of coupling with p-nitraniline or other 
developors, such as Diaminenitrazol Violet, Para 
Violet, Parazol Violet, or the lik(‘. The brown 
shade of tho developed dye is tlim^ avoid<‘d, and tlie 
liability of tho /Lnuphthol to sublime is diminished. 

— L. A. C. 

Dyeing^ washing, scouring^ sizing, bleaching, and 
mercerising yarn in hank form; Machine for 

. J. S. and S. S. Lord. U.S.P. 1,318,724, 

3.8.20. Appl., 11.4.19. 

See F.P. 121,075 of 1918; J., 1910, 71 a. 

VIL~AC1DS; ALKALIS; SALTS ; NON- 
METALLIC ELEMENTS. 

Suljthuric and nitric acids; Freezing points of mix- 
tures of . W. C. Holmes. J. LkI. Eng. 

Cuem., 1920, 12, 781— 783, 

Tnp, freezing point of sulphuric acid is at first 
lowered hy tho addition of nitric acid, the minimum 
(-18-2'-^ 0.1 roaclu’d with 5‘4 /' IINT),, On 

continuing the addition the freezing point rapidly 
ri.ses to a maximum at -f-2-3'^ U. with H)’8 ^ HNOj. 
It is probable that a didinite compound 5HjSO^, 
HNO, is then pro, sent. (G/. J.C.S., Oct.) 

— C. A. iM. 

UydrochLoric acid; Indirect method of determin- 
ing specific heat of dilute solutions, willi jirehmiti- 

ary data concerning . T. \V. Hichard.s and 

A. AV, Howe. J. Amer. Chem. Soc., 1920, 42, 
1621—1635. 

The specific heats of dilute solutions of hvdroehlorie 
acid arc:— HCMOH^O, 0-752; HOl,20I{,(>. 0-849; 
HC1,25H,0, 0 8776; HCl,50H,O, 09320; HCI,100 
H,0, 0 9664; HC1,200HA), ()-98l2, and HCMOOILO, 
0-9905, {Cf. Oct.)- J. F. S. 

Sulphates of sodium; Action of alcohol on the . 

G. S. Butler and H. B, Dunnicliff. Chem. Hoc. 
Trans,, 1920, 117, 619 -667. 

Dby ethyl alcohol, and also inetliyl, n-butyl, and 
amyl idcoboLs, act on dry .soilinm l)i.siil{>hatc witli j 
the formation of an intermediate sulphate, 
Na^SO^jN'iIlSO^, and liberation of sulphuric acid 
which is sub.seiiuently partially converted into 
alkyl hydrogen uilphate. Potassium biaulphato is 
not decomposed in this way. Moist alcohol lom- 
plctely decomposes sodium bisulpliate, giving the 
intermediate salt and finally tho normal sulphate, 
which is sparingly soluble in moist alcohol. Al- 
coholic sulphuric acid reacts with normal sodium 
sulphate in the cold (18° C.) with the formation of 
an acid sulphate, the amount of tho interaction in- 
creasing with tne strength of the alcoholic suL 


phuric acid employed. Sodium bisulphate is co*n- 
verted by alcoholic sulphuric acid into the inter- 
mediate sulphate, NajSO^jNaHSO,, if the strength 
is below 20%, whilst if it is 30% or more the salt 
Na 3 SO^, 2 NauS ()4 i.s probably produced, but if so, 

I this compound is slowly decompostd by extraction 
i with pure dry ether and tlio intermediate sulphate 
! remains. Tho intermediate sulpluite, Na^HO^, 

! NaHS(L, i.s also produced by healing dry sodium 
i Kulphato with dry sodium bisulphatej and it con- 
stitntos nitre cake, eitlier alone, or mixed with the 
: bisiilphato or normal sulphate, according as the 
acidity is equal to, greater than, or less than 18’7% 
of sulphuric acid. — G. F. M, 

potassium salts; Separation of from the coke 

or ash obtained from cane molasses. G. E. G. 
von Stietz. Archief Suikerind. Nederl.-Indie, 
1920, 2S, 519- 533. Jut. Sugar .1., 1920, 22, 467. 

If the coke or ash ol)laine<l from (;aiic molasses be 
leached with a large amount of water (giving a 
liquor of sj). gr. about l-(i7), tlu' salt obt.ained on 
evaporation will bo composed of: — K^COa, — 
75; K,SO„ 15- 20 ; KCl, 3- -7 ; K^iO,, 1—3; and 
insoluble matter, about 1%. If loss water bo used 
(so a.s to give a liquor of .sp. gr. 1*38) the extract is 
purer, and contains about 90%, KjCOa, and less 
than 1% K,SO<. Breferably, iho malirial is ex- 
tracted with an excess of water, and fractionally 
crystalli.scd. From 100 tons of molasses 2 0% of 
pure jiofas.sium sulphate and about 4-6% of potas- 
sium carhonale of 90%, purity are obtained. 

— J. P. 0. 

lll/drosulphidcs ; Volumetric determination of 

in the presence of sulphides, thiosulphates, and 
sulphites. A. WiibcT. Chem. -Zeit., 1920, 44, 601. 
Sodium hydrosulphide react, s with mercuric chlorido 
according to the equation 
2NaHS-(-3HgCl3-2NaCl |-2ngS,HgCi,-|-2HCI ; 
thiosulphate reacts similarly with llio liberation 
of 2 mobs, of sulphuric acid, whilst sulphido 
, and sulphite yield neutral mixtures (cf. Sander, 

I J., 1916, 307). If a solution containing a mixture 
i of tho sulphur compounds is treated with an 
i excess of mercuric chloride solution, titration of 
i the resulting acidity gives a measure of the hydro- 
j sulphide plus tho thiosulphate (a ) ; a similar titra- 
: tion after the hydro.sulphide and sulphido have b^n 
: eliminated by treatment with zinc carbonate give.s 
the aciclily due to thiosulphate (h); tho difference 
. hetwoen a and b is the acidity due to hydrosulphide. 

! Sulphite and hydrosulphide react with iodine with 
. the formation of an oijuivaleni quantity of hydr- 
i iodic acid, 

! NalLS + J^ Nai f HI } S and Na,S(),-| 1,4 H,0 = 

I . , Na3SO,4-2HI, 

I and the iodometric mcthorl described by Sander 
j (lor. cit.), with allowance for the, hydrosulphide, 
j may ho used for the determination of the sulphite, 
i sulphido, and thiosulphate. — AV. P. S. 

I 

I Ferrir oxide; Carrying down of copper oxide and 

1 rtirkfl oxide, by precipitates of . E. Toporesen. 

i Cuinptos rend., 1920, 171, 303—305. 

; When ammonia solution is added to a .solution of a 
ferric salt containing in addition either a copper 
salt or a nickel salt a certain amount of copper 
oxide or nickel oxide is always carried down with 
the ferric hydroxide, the amount depending on the 
relative proportions of the two salts present and 
the amount of ammonia added. Those oxides can- 
not he removed from the precipitate hy washing or 
by treatment with strong ammonia. — iV. G. 

Sulphate of manganese peroxide; Preparation of 

and oxidation of toluene hy it, M. Nakao. 

J. Pharm. Soc. Japan, 1920, No. 459, 409—426. 
The best conditions for the preparation of sulphate 
of manganese peroxide (E.P. 17,981 of 1903; J., 
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1904 , 749 ) are as follows: — concentration of sul- j 
phuric acid, 56%; temperature, 65° C. ; current j 
density, 6 — 16 amp. per sq. m. The electrolyte in ! 
the positive compartment is agitated by a stirrer i 
revolving 800 times per minuk‘. After 20 hrs. the j 
yield of the product Wgiiis to deereaBC. The maxi- ‘ 
mum yield is about 20’8% in the whole liquid, which : 
corresponds to of that calculated from the : 

manganous sulphate. Siiljiliate of manganese per- ; 
oxide is stable in about 55% sulphuric acid, but un- 
stable in the concentrated acid and above 80° C. 
By vigorously agitating excess of tolmme with a 
sulphuric acid solution of sulphate of manganese 
peroxide at 50° C. (lO.r. 17,982 of 1908; J., 1904, 
910) a (il‘45 yit'ld of heiizaldeliyde \a as obtaiiu-d. 
The manganous sulphate in the waste liquor may 
be used for the preparation of the jn'roxidc.- Iv. K. 

Phosphates of heavy metals; ])etermination of phos- 

j)fLonc aciil in . F. Sw'ligmann. Chem.- 

Zeit., 1920, 44, 599. 

Ten g. of the powdered sample is heated at 90° — 
95° C. for 15 mins, with 12 g, of sodium hydroxide 
solution (sp. gr. I dSd) ; the mixture is then diluted 
with four times its Aoluine of water, boiled, cooled, 
diluted to 1 1. and hlterod. An aliquot portion of 
the filtrate is acitiifed with acetic acid and titrated 
with uranyl aci'lato solution. — \V. P. S. 

Stannic chloride; Manufacture of . S. Ochi. J. 

Chem. Ind. Japan, 1920, 23, 58^4—594. 

By the action of dry chlorine on nndallio tin below 
114° C., a yield of 87 , of stannic chloride is ob- 
tained, A 98 yield is obtaimd by acting on 
metallic tin with Miljiliur monocbloride, then remov- 
ing sulphur inonoeiiloridt' from the crude product 
by boiling w iiii sumiious < liioi ide and di-^t illing. By 
the action of eldoriiie upon tin at inn - (’. m pre^- 
once of .sulphur nnimx hioruh* (8’5 nf the Avei;di’ 
of tin) as ('atalyst an 88 yield is obtained. 
Stannic chloride may aNo be jirepanal in about 
f>0 yitdil by tie* .i. iieui of siii{)liiir moiioidderide 
upon dry .stauiieu.s chloride, stannous oxi^l(‘, stan- 
nou.s sulphide, (jr stannic sulphide. 'I'in compounds 
in the rc.sidues may !>■ re('overe<l a.s sidpludc ami 
then a.s chloride hy the action of sulphur mono- 
ehiiiride. A rioxtureot anit’i- ( Idoi .de or.d 1 <; 
of water forms a hydrate. Si:(’!,.5H,(.b m p. ea. OD' 

C., whi( h is soluhb' in water and converiient for tise 
and transportation. — K. K. 

Iodic acid and its anhyilrole ; Vveparation of . 

A. B. J.amh, W. C.' Bray, and W. Beldard. 

J. Aim r. ('liem, Soe., 11^29, 12, 1886 — 1648. 

Iodine p'-ntoxide is best prrpare<l, even rm a manu- 
facturing S( ,de, by Uie oxidation of iodine to ioilu- 
acid hy me.ii.s of 21 26 e}d<»ri<’ jo nl .«<;lution, 

evaporation of the solution, and dehydration of the 
iodic arid A flight exco^s (8 ) of chloric acid is 

used whi< h destroys the h vi.Irof hlori'' fo id formed 
in the process. The yield is theoretical, Th»' 
chloric at id solution is prepared diroctly hy the 
action of .suiphunc aeid on a .><)lution of hariuni 
chlorate. (J'f- J-C.S., Oct.) .!, F, H. 

Colloidal catalysts I plat inurr\ paHadnim) ; Aijeiny 

of- . U. de U<xa.st)lano. (horiptos rend., 192»b 

171 , 801—893. 

The catalytic activity of <dectrosoi •. of platinum and 
h^drosol.s of palladium in regard t<» the decf>mposi- 
tion of hydrogen peroxiue increa.se^ nt first with age 
until it reaches a maximum and then derrea.se.H. 

. - w, (;. 

Potash from kelp. Spencer. See JIh. 

Zirconia-sdica. Washburn and Libman. See VHI. 
Copper and ammonia. Yamasaki. See X. 

Niirait* and nitrites. I^ce. See XXllI. 


Patents. 

Sulphuric acid; Process for extraction of arsenic 
and other impurities from , 0. K. Davis 

E. P. 116,698, 7,4.19. 

SuLPHUiiio acid issuing from a denitration plant, 
ut up. gr. 160{) — 175(), is cooled and pasaed into an 
upparatu.s (E.P. 2113 of 1909; J., 1910, 79) in which 
it is rapidly saturated with hydrogen sulphide at 
a tem{)craturo not exceeding 18° C. Without 
allowing the arsenioiis sulphide to settle, the acid 
is then pas-sed through a filter of the vacuum or 
prc.ssure type. By this process decomposition of 
the aeid by the hydrogen sulphide, with consequent 
solution of arsiuiious sulphide by the sulphurous 
acid, is avoided. — W. J. W. 

Basic sulphate of chrome; Production of and 

its application to fanninu and other uses J 
Morel. E.P. 148,615, 22.4.19. 

Soi.rTioNs of alkali bichromate or normal cliroinate 
w ithout any addition of sulphuric acid or other nx 
agent, an* rc'duced with sulphurous acid gas to give 
a basic sulphate of chromium Cr,(S()Ja(OH),, whit h 
is used for chrome tanning. — D. \V. 

Salt ; Process fur purifyiny . F. J. Wood, Assr. 

to Worcestt'r Salt (^o. B.S.P. 1,816,624, 18 7 ‘>o 
App!., 80.12.16. 

Biunk flowing from the Inst of a series of vacuum 
pans is heati'd by a steam jet to fireeipitate im- 
purities, liltered, and returned to the first pun uii<l 
then to the suce<*<‘ding y)nns, salt being precipitated 
in each of the pans, — W, .) , W. 

Picldv li<iUor; Treafinij inistr . A. T. Weiivi r 

F. W. J). J.anfer, and F. aou Wint/.ing< 

to Tilt* American Steel and W'iri* Fu 
F.S.P. 1,8}^, 102. 8.8.21), Appl., 8.8,16. 

Bicki-k litjuor eonlaiuing sulphates is .vfuaved mto 
a furnace, .and the evolv(*d water, snlphuroiis (rn] 
"ulphnne aeid gasi's art* (ondensetl in iIk' j>re^, n(i^ 
nj stvam, inei.-illie oxide.s h<>ing drposibsl t,];.' 
lloor of the furnace.— .1. W, J). 

I.irit : Process of trcaiiny - — . A. F II. .rp 
r S.P. 1.81m i:*|. 8. ^.29.' .Vppl , 12,0 It' it,' 
ncAVed 2^.t).20. 

btrfcKi.j.AFK i.s tr*-at(d wiili atjuanlitA of wai. r suf!;- 
ei.'o; to produce a. tlr\ powder, and a Fitly mid i. 
m!»h'd |w. fnp,. ti;,. liytlralion is ( ompIettB , ■ W, P. S 

t'ahiiii;) orole; Man>ifarhire of Coinparf hji.rh’i 9 
-- from ralrnnn h yd roj-utr shidyr. KarU ut;i!ir 
Atirm, F. Bayer uml Co. (J P. 82t 1.122, 27 8.17 
Cam M M h\droxide slndg,., prtidiieed, r.n , by ‘dik- 
ing quieklimt*. or deeoini>o‘>ing laleinm r.arlad.' er 
erud'‘ caleiurn cAanamidt*, i>- partinllv fred fiDiii 
Avater, ‘ omjir'^-M d into hhx ks, and caleincd, 

- F. A. C. 

.l/oo a t‘ 1 / fa (Oif.i.iinte; Perjuiration <f liyht '-'i.'f 
“ I.i[>.sia,” Chem. Fahr, (CP. 802,418, 

7 .8 16. Addri. to 801.728 (J., 192t). 496 
.\ M,MtjNir.Ai magnesium carbonate Ih prc( ipif aod 
from potash end-litpiors bv tint ndditioii »f 
aminoniiiin t arhonate, and tlio prt'cipitnte, after 
AAavhing, is converted into basic magn«'‘'iuin eaiTMii- 
ate by boiling with Avater. A very light nunyric’.^''' 
'///ifj, frc'c* fr<»m pota.S'‘iiuni eruiipound.s and c Itloridi s, 
is thereby prcKlinod. -L. A, C. 

Sitro()fn oxides and similar gases; Condensing 

II. Petersen. (FP. 892,68:1, 8.1.17. 

Tiik moist gajM'S aro led into the top of a reaction 
tower filled with packing material, and pans out 
at the lower end. 'fho time of contact of the gasc^f^ 
with tbo liquor condensing on the packing 
thereby increaned* — L. A. 0. 
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Ammonia; Production of /rom ammoniacal 

jLiquor and milk of lime. Production of hydrogen 
sulphide from the waste liquor from* ammonia 
generators. C. Otto und Co., G.m.b.H. G.P. (a) 
303,832 (Addn. to 299,621), 2tl.0.17, and (u) 
302,662, 3.7.17. 

(a) Avmonta is lil)erated from a mixture of 
ammoniacal liquor and milk of lime by means of 
steam in a reaction tower provided with ring pack- 
ing (G.P. 299,021; .1., 1920, 448 a). The amnioni.ac.'d 
liquor is led into the tower at a point about two- 
thirds of its height, and the milk of lime Hows in 
at the top; the uppt'r third of the tower then serve.s 
as a scrubber for the ammonia liberated in tlie 
lower portion, (b) Hydrogen sulphide is recovered 
from the waste liquor obtained in the above and 
like processes by passing the liquor down a similar 
tower and subjecting it to the action of a counter- 
current of steam and carbon dioxide. — L. A. C. 

Gases containing sulphur compounds; Production 

of . Harburgor Chem. Worke Schbn und Co., 

and W. Daitz. G.P. 307,081, 1.3.17. Addn. to 
306,441. 

The addition of magnesium sulphate to the niixture 
which is calcinc-d to produce a mixture of calcium 
oxide and sulphide (J., 1920, 570 a) assists the pro- 
duction of calcium oxide, improves the quality of 
the magnesia sludge, .and increases the proportion 
of sulphur dioxide to hydrogen sulphide in the 
gases. — L. A. C. 

Hydrogen; Manufacture, of . J. Hargcr. 

E. P. 117,235, 2.4.18. 

Producku-gas is enriched by passing it at 900° — i 
1200° C. over briquettes of carbon, sodium carbon- 
ate, and iron, by which means it is freed from : 
sulphur compounds, tar fog, and hydrocarbons, and 
its nitrogen content is rcnluced to 40 — 50%. The 
hot gas is pasHe<l tl'rough a furnace packed with iron 
round the outside of a '.essel containing iron 
ore, to a heat-interch:ing*‘r and thence to a 
purifier from which it is brought back through the ' 
heat interchanger into contact with the ore. Part | 
of the spent gases from toe re<lu< tiGn phase may be j 
returned to the producer and part may be utilised 
for heating tin' briquette ehainber. The combus- 
tion of part of the spent gases may be utilised 
for heating a water tube heater to supjdy 
steam, and water condensed from the gases in the 
oxidation stage may be converted into steam in the 
water heater. — W. J. W, 

Sulphvrir acid; ]*rodxirfion of . K. B. Quinan. 

U.S.P. 1,318,736, 3.8.20, Appl, 25.3.19. 

Gee E.P. 130,712 of 1918; .T., 1919, 717 a. 

Nitric acid; Manufacture of concentrated . 

P. A, Guve, Assr. to V. Oros et Boucliardy. 
U.S.P. 1,318,873, 10.8.20. Appl., 9.5.18. 

See K.P. 1.31,3.35 of 1918; J., 1919, 763 a. 

Nitric anhtidride; Maiwifactnre of . P. A. 
Guve, A.ssr. to F. Gros et Boucliardy. U.S.P. 
1,318,871, 10.8.20. Appl., 9.5.18. 

See E.P. 131,334 of 1918; J., 1919, 763 a. 

Magnesium; i^rparation of from compounds 

and micturcs of ituignesmni nnd calcium com- 
pounds lU \V. C. .\nnablo. U.S.P. 1,347,610, 
27.7.20.‘ Appl., 29.6.18. 

Bee E.P. 117,483 of 1917; J., 1918, 506 a. 

Separation of gases. G.P. 321,769. See I. 

Ammonia. G.P. 320,416. See IIa. 


VIIL^-dLASS; CERAMICS. 

Gas-fired [glass'] furnace; New type of . M. W. 

Travers. J. Boc. Glass Tech., 1920, 4, 205 — 225. 
Tjie grate, fitted wdtli Frisbie underfeed meehanisra, 
is fixed below a conical space wlu<‘h tapers upwards 
to the “eve,” the rate of tiring being about 130 lb. 
of fuel per hr. for a furnace taking eight pots. 
Bwiondary air, after passing throug,h a recuperator, 
miters at the sitles of the conical space about 2 ft. 

6 in. below the “eye,” but owing to the gas and air 
tending to move up coaxially and combustion only 
taking place at the interfac'e, little combustion 
takes place below the siege. Although the furnace 
w'as not worked up to the full capacity, the actual 
output w.'cs cner 1 ton of gla.^.s worked out for 1 ton 
of fuel con.sumed, wliile after nine months’ working 
I ilu' furnace wa.s in excellent condition. A rough 
! c‘Stimat-e of the energy balance-sheet of the furnace 
show s 56 to 6(3% of the energy supplied to be utilised 
, in tin* liirnaee chamber ami lost by radiation and 
i conduction from it. — H. B. 11. 

Optical glass; Casting of pots for use in experi- 
mental work on ~ — . A. B. Taylor. J. Boc. 
Glass TcH:h., 102(3, 4, 110—150. 
si.ii’ containing 3 pts, of kaolin, 2 pts. of grog 
(fired to cone 18 and passed through a 30-me8h 
sieve) and 0’2% (of the total dry weight) of sodium 
carbonate and sodium silicate together, was used 
to cast small experimental pots, 9 ins. in height. 
Tlio pots lacked uniformity w'hen the slip was 
])oured between the core and the mould, or when 
introduced under pressure of a head of slip, even 
when an electric current was passed between the 
core and the mould. Pots showing a uniform dis- 
tribution of grog were ohtaiiu'd when the slip 
entered the haso of the mould under an initial pres- 
sure of 20 — 25 lb. per sq. in,, which was reduced to 
10 lb. per sq. in. after filling until the pot w'as re- 
nioved, about 45 mins, later. Only .small differences 
in dernsity exist between a slip which is too thick 
and one which is too thin ; too rapid a rise of slip in 
the mould leads to the inclusion of air bubbles. 

— H. S. H. 

[07/;i.s] jm/f making; Art of — . C. 0. Grafton. 
.1. Amer. Ceram. Boc., 1920, .3, 653 — 662. 

Soda-magnesia glasses; Density of . S. Eng- 

lish and W. E. B., Turner. J. Boc. Glass Tech., 
1920, 4, 153- 157. 

The substitution of magnesia for soda diminishee 
the density of a glass. Wiukiliii.inn and Seholt’s 
faetors of 2 () for the density of NajO, and 3’8 for 
AlgO, would give an opposite re.sult. Tillotson’s 
new faetors of 4’1 for CaO and fO for Mg() give 
poor agrwment for the glasses examined. Faetors 
of 2‘20 for Sitb., 3'47 for Na4), and 3‘38 for MgO 
agrcH.* host with the experimental results. The re- 
lationship between density and molecular percent- 
age c.omi»osition is linear for both aoda-limo and 
soda-magnesia glasses.- 11. S. II. 

Glas.s (utfing; Diseotoraf ion produced by lead, anti- 
mony, and arsenic in tampirorked . F. W. 

llodkir and W. E. B. Turmr. 9. Boc. Glass 
Tech., 1920. 4, 158—161. 

' The minimum amount of arsenious and antimony 
; oxides required to he jiresent in the glass to cause 
discoloration lies iH'tw’een 01)2 antif 0'05%, while 
(V6% of lead oxide is reiiuired. Tho results are in- 
I dependent of the presence of nitre in the batch, 

I while the presence of manganese dioxide, in 
amount sulTicient normally to act as a decoloriser, 
does not hinder tho appearance of discoloration. 

-H. 8. H. 
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Glass; Colouring and. therrnoluminescence of 

produced by radium emanation. S. C. Lind. 
J. Phys. Chem., 1920, 24, 437 — 443. 

All throe types of radium rays have the same 
colouring effect on glass and other materials. The 
colour is discharged from glass and quartz by heat- 
ing to 500^ C. Violet-coloured glass is slowly de- 
colorised by exposure to sunlight, whilst brown- 
coloured glaas IS changtMl to briglit yellow by sun- 
light or ultra-violet light. Vio let-colour cd glass 
heated to 200° C. in the dark luraine^es, but the 
colour is unaffected. Freshly-radiated ^lass 
luminesces at temperatures below that of boiling 
water, whilst glass which has been kept for 2 — 3 
years after radiation only luminesces at 200° C. 

— J. F. S. 

British fireclays; (Composition, drying and firing | 

shrinkage, porosity, and density of suitable \ 

fur gla^s furnace refractory materials. E. M. : 
Firth, F. W. Ilodkin, and W. E. S. Turner, j 
J. Soc. Glass Tech., 1920, 4, 162-20.5. j 

The chemical compositions, the drying and firing I 
shrinkages, porosity, apparent and actual densities i 
of twenty-seven fireclays at a series of temi>eratures j 
up to 1400° C. are recorded. It is not possible to j 
correlate the physical properties either with the j 
chemical composition of the cla,vs or with their 
mineral compositions calculated by Washington's 
method from their chemical analyses (J., 1919, 
105 a). Little change of shrinkage occurs below 
750° C., while usually a sudden expansion occurs at 
some temperature below 900° 0. The variation of 
porosity with firing temperature is generally greater 
for highly aluminous clays than for the silicious 
clays. Clays with inure than 2% of fluxes have fre- 
quently a wide porosity range and also a marked 
^rinkage above 7.50°. The silicious clavs are usually 
easier to work than the aluminous clays. No re- 
lation exists between the amount of water roijuired 
to produce a suitable working consistency of the 
ground clay and its chemical composition or the 
size of its particles. Only five of the clays fulfillvnl 
the requirenunts of the Provisional Specification 
for Glass Works Refractory Materials, one being 
Grade 1 and four In-ing Grade 3. It would lx* Ix'tter 
to specify a maxirmim limit for the iron oxide con- 
tent and then to classify a elay further by its 
physical properties instead of by its chemical com- 
pcKSition. — If. S. H. 

Itefrarf(,r\f inuteriaU ; Tensd; strength of . 

M. W. Travers, .f. .S<m-. (;ias.s Tish., 1920, 4. 
13^140. 

Thb failure's of refractory materials in gla.ss 
furnaces working at higii temjKra lures aro not due 
to the maU'iial.s U-ing under load, hut are caused 
by the tensile stress*'^ resulting from the shrinkage 
of •upporting bhxk.s. The id<‘al refractory for w'ith- 
standing tensib^ stre.sses consists of a syste m of inter- 
locking crystals, forint'll in sihi, in a gla.s.sy matrix, 
rather than om; eon.sisting of a high percentage of 
very infusible material with a small f|uantity of 
vitreous bond.— 11. S. H. 

Zirconia-silica ; Approximate determination of the 

meUing point diagram of (he. system , E. W. 

Washburn and E. E. Lihman. Arncr. Conam. 

Sr*c., im, 3, 6,31 Olf . J 

Tnr. melting points of mixtures of zirconia and ; 
silica were determined by hentiug one i tid of a ; 
small rod, 2 ifj. long and i in. diani., in an oxy- ' 
acetylene flame and measuring the temperature of 
tho dropletn of fused material with an optical . 
pyrometer. Temperature readinjB^ could be dnpli- i 
cated to about IW C. The melting point of pure i 
airconta in about 2700^ C. ; that of natural aircon i 
and of a mixture of airqpina a«d ailica in molecular { 


proportions is about 2300° C. An eutectic between 
ZK), and ZrSiO^ occurs near 2300° 0. For w as 
a refractory up to 2550° 0. the presence of silica as 
an impurity in zirconia is not necessarily detri- 
mental since the fluxing action can bo eliminated 
by increasing tho silica content to 33%. It is pro- 
bable that refractories of considerable strength 
might be manufactured from zirconia bonded with 
zirconium hydroxide and precipitated silica in mole- 
cular proportions. Iron may bo completely removed 
I from zirconia by heating it at 300° C. in a current 
I of phosgene, ((.'f. J. Chem. Soc., Oct.)— A. B. S. 

j Graphite-ash and bond clays; Fusibility of mixtures 

I of II jyf Long. J. Amcr. Ceram. Soc 

' 1920, 3, 626—633. 

The ash from Alabama graphite has a higher fusion 
point than that from Ceylon graphite and is 
active as a flux in mixtures of clay and ash. N,^ 
formation of an eutectic could bo delected in mix- 
tures of graphite ash and bond clay. Qraphiirs 
with a higher percentage of ash than those now in 
use might be employed with tho more refractory 
clays without serious reduction in refractoriness 

~A. B. S 

Clays; Ultramicroscopic examination of some 

J. Alexander. J. Amer. Ceram. Soc., 1920 3 
612-625. ’ ’ 

ForiiTKEN samples of clay were mixed with wati - 
and allowed to settle for 9 mins., and the 
natant fluids examined with an ultramicrosco]>» 
Kngii.sh china clay. Florida and North Carohn;^ 
kaolins, Tennessee ball clay, and Illinois Kaolin 
Ck).’s plastic clay were found to contain uiaiiy 
actively colloidal particles, those in tho Engli'.ii 
china clay and Lacledo-Christy bond clay 69B beui,: 
very active, those in Florida kaolin not quite fu 
active, and those in the other clays having unlv .i 
slow motion, Si'vor.al of the clays contaim'd iron 
salte and diffusible products of the hydrolysis of the 
clays; tlo'se coagulants j»robably bulancp the prn- 
t<vtive or (leflcKculant action of organic substands 
present. The Fnite<l States is lacking in prim; v 
k.iolins such as English china clay and no mpariri 
are known for converting the abundant bt'diinlary 
kaolins into primary ones of tho Englisli chinti t lav 
typo. For ‘«onie f>urpos<>s Dolawaro kaolin, n 
perly trout. -d, couhl rejiliue English china (1;,\ 

—A. H. S 

Tnra-rotta fmdy; F.fjrrt of (he size of ./ro./ tn ,i 

H. F. Davis. J . Ainer. ( Vram Sk 

1920. 3, 61) 652. 

To develop suflicient htrengtii in both drv ,tini 
burned tcrra-<otla, a considerable proportion o: 
fine grog should Im^ u.sed, as coar.se grog in ih- 
afisence of tine r grog causcfi cracking. Fine -ro:;, d 
als<> a desirable ingrc<licnt of terra-s'otta uhah !- 
covertxl with a slip or engobe, a.s by its a 
tilting, .smooth-sur fad'd coating ol great w.alh.r 
resi.sting power may lu' obtained. Tin? slirinka n 
and transvt'rse strengtii are usunllv, but not niv-ay 
iiicrea.se<i fiv increasing the finonc»fl of the gro-/, 

- A. n, V 

(Haze, study, involving some colours produced h,) 
nickel t,.rnle. ,1. D. Wliitmer. J. Ana r, t'eram. 
ScK'., 1920, 3, 66.3 -670. 

BLirfflH and greenish grevs can be obtained by tH*' 
u.se of nickel .and magne.siurn oxides in gla/,i‘s. 

A. If. S 

Patents. 

Sherf.glan^ products; Sfanufacture of pressed 
F. L. G. VVadsworth. U.S.P. 1,:D6.57I, 13.7 2'). 
Appl., 21.11.13. 

Molt*?! ia upread on a table to form u 
one «ido U reheat^ to a uniform ten^erature. and 
the iurface in iheii pWMied.*— W. J. W. 
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KUns; Operation of chamber . F. K. Meiser. 

G.P. 320,733, 20.6.19. Addn. to 316,635 (J., 
1920,366 a). 


The supply of hot air is drawn in. through the 
auxiliary air flue by means of the pressure gas 
supply, which acts as an injector.— L. A. C. 


(rlofts; Apparatus for drawing . H. K. 

Hitchcock, Aasr. to Hitchcock Experiment Co. 
U.S.P. 1,319,201, 10.8.20. Appl., 5.8.18. 


IX.~BUILDING MATERIALS. 

Extracting bitumens. Walczak and Rice. See IIa. 
Wood-destroying fungus. Schmitz. See XVIII. 


Patent. 

Concrete and like plastic materials; Method of 

curing . L. A. Bellonby. U.S.P. 1,348,775, 

3.8.20. Appl., 26.11.19. 

Sek E.P. 126,813 of 1918; J., 1919 , 460 a. 


X.— METALS: METALLURGY, INCLUDING 
ELECTRO-METALLURGY. 

Chromium steels; Some physical constants of . 

T. Matushita. Sci. Rep. Tohoku Imp. Univ., 
1920, 9. 243—250. 

The investigations were carried out on chromium 
stools containing 0‘6% C and up to 20% Cr in the 
slowly cooled and quickly cooled conditions. The 
thermal and electrical conductivities decrea.se to a 
minimum at 0'6% Cr, then increase to a maximum 
at 12% Cr, afterwards decreasing rapidly to 5% Cr 
and then slowly. The values for the slowly cooled 
.specimens are always the greater. The variations can 
be explained from the structure of chromium steel 
and its change under heat treatment (Murakami, 
J., 1919, 257 a). In the annealed steels the moduli 
of elasticity and rigidity increase at first to a maxi- 
mum, afterwards decreasing -o a minimum at about 
5% Cr, then increasing again with the higher con- 
centrations of chromium. In the quickly cooled 
specimens the elastic constants have lower values. 
Thermal expansion curves are given, the coefficient 
decreasing with increasing chromium conttu\t. The 
A1 -3 point first derroascs to a ininjnmin at 2% Cr, 
rising again to 5% Cr and afterwards varying little. 
The expansion coefficient-concentration curves have 
a minimum at 2% Cr. — T. H. Bu. 

Molybdenum steels. G. W. Sargent. Ainer. Soc. 
for Testing Materials, .Tunc, 1920. Chem. and 
Met. Eng., 1920, 22, 1190—1191. 

Details are given of a typical basic open-hearth 
melt in which about 6000 tons of a stoel assaying 
0-3% C, 0-64 Mn, 0;77% Cr, 0-35% Mo, and 0*12% 
Si was produced with an average yield of 93% of 
that calculated. Annealing the oil-quenched steel 
at progressively higher temperatures decreases the 
ultimate strength and elastic limit, which are close 
together, and increases the reduction in area and 
elongation, (iueuching from 2000° F. (about 1090° 
0.) does not impair the physical properties i • r iuse 
the charac eristic grain growth of overheated steel. 
Low molybdcmum steel (Mo O' 4, Cr 0'9, and C 0'32%) 
has a martensitic structure which reverts to fine 
short pearl itie filaments when the steel is drawn at 
90t)° — 1000° F. (480° — 640° C.) ; the ferrite coalesces 
into rounded masses at 1400° F. (760° C.), at which 
temperature the steel is well annealed and works 
easily. A steel containing 0*39% C, 1'05% Cr, 
0*17% V, and 0'87% Mo on oil quenching from 
1600° F. (870° C.) exhibits a pearlitic structure 
which remains unchanged unless the steel is drawn 


above 1400° F. (760° C.) when it is annealed. 
Thermal studies show that beyond TO° C. a tsora- 
pound is formed in the austenite which, on cooling, 
dissociates at the normal Art point with precipita- 
tion of Fe,0 and at 500° C. breaks up into a Mo-Fe 
compound which further dissociates and eventually 
on repeated reheatings gives a solid solution of 
molybdenum in the iron. Molybdenum up to 4% 
increases the tensile strength and hardness of cast 
iron. — A. R. P. 

Iron-nickel and iron-cobalt alloys; Change of length 

by magnetisation in . K. Honda and K. 

Kido. Sci. Rep, Tohoku Imp. Uiiiv., 1920, 9, 
221—232. 

The change in length of annealed rods of iron- 
nickel and iron-cobalt alloys in magnetic fields up 
j to a maximum of 600 gausses was measured and its 
j relation with the constituents of the alloys investi- 
I gated. The 70% Co alloy shows the largest mag- 
I netic elongation of ferromagnetic substances yet in- 
vestigated. — T. H. Bu. 

Magnetic susceptibility; Variation of during 

allotropic transformations and melting of some 
substances. T. Ishiwara. Sci. Rep. Tohoku Imp. 
Univ., 1920, 9. 233—241. 

The magnetic susceptibility of five weakly mag- 
netisable substances (silver bromide, silver chloride, 

I sulphur, zinc, and aluminium) was examined. 

I Generally the susceptibility is constant over th© 
! range of temperatures observed, except with zinc, 

1 the susceptibility of which decreases one-half in a 
j range of 600° (14°— 641° C.). A change of suscep- 
I tibility is generally found to accompany a change of 
; state, but in the case of silver chloride and bromide 
such a discontinuity was not observed with the 
modified torsion balance apparatus used. {Cf. 

\ Oct.)— T. H. Bu. 

j Copper-zinc alloys; Magnetisability of . R. H. 

j Weber. Ann. Physik, 1920, 62, 666 — 672. 
j The magnetic susc'cptibility of the copper-zinc 
I series was determimMl and the results plotted 
I against the percentage of copper in the alloy. The 
I compound CuZn„ which is ,a greyi.sh-white brittle 
: alloy, ha.s a susceptibility of at least -5*3xl0“*, and 
1 is, therefore, with the exception of bismuth, the 
I most diamagnetic substance so far known. 

I —A. R. P. 

1 Copper; Hate of dissolution of metallic in 

i oiiueous ammonia. E. Yamasaki. Sci. Rep. 
j Tohoku linii. Univ.* 1920, 9, 169 — 220. 

A MORE detailed account of work, the chief results 
of which have been published previously (J., 1911, 
i 207). (U/. J.C.S., Oct.)— T. H. Bu. 

! Brasses; Constit ution of certain tin-hearing . 

! W. Campholl, Amer. Soc. for Testing Materials, 

I June, 1920. Cheni. and Met. Eng., 1920, 22, 1191. 

! Investigation of the eflect of tin on the structure 
! and properties of naval brasses containing 60 — 65% 

I Uu 0;5— 1’5% Sn, 0— 0-5% Fe, 0~r0% Pb, 0'5% Al, 
j ami Zn remainder sliowed that the amount of tin 
I which will cause the alloy to change from the ductile 
‘'naval brass” type to the less desirnblo “gun- 
metal ” typo is inversely proportional to the 
amount of copper present, decreasing from 2% Sn 
with 56-5% Cu to 0'5% Sn with 67% Cu — A. R. P. 

Bronzes; Cornpasition of ancient Eastern . M. 

Chikashigo, Chem. Soc. Trans., 1920, 1 17, 917 — 
922. 

Ancient Chinese and Korean bronze mirrors are of 
four types according to their surface colours, viz,, 
white, pale yellow, deep yellow, and r^. The per- 
centages of tin become less and less in the al^ve 
order and correspond with the chronological period 
of the mirrors. The white bronzes contain on the 
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average 67% Cu, 27% Sn and 6% Pb. The alloy 
corresponds with the « phase in the Cu — Sn dia- 
;; gram, and the lead lies between the granules of the 
’-'.flolid solution of these two metals and acts as a 
' cement. Ancient bronze weapons excavated in 
China and Japan contain 10 — 20% Sn, together 
with 4 — 8% Sb and sometimes appreciable quanti- 
ties of iron and nickel, and in sonio cases oven lead 
up to 8 or 9% was found. Ancient Chinese coins 
generally contain less tin w’ith much load, so that 
some of them can scarcely l>e termed bronze. For 
instaiu'o, coins current during the eighth to the 
sixth centuries B.C. gave on analysis the followung 
figures:— Bell money, 67-5% Cu, 16*5% Sn, 10-8% 
Pb 1*8 % Sb, 2’3% As, and 0 9% Ni, and knife 
money 46-2% Cu, 9-2% Sn, 43*5% Pb, 0 7% Fo, and 
0-3% Ag.— G. F. M. 

Corrosion [of bronzes and brasses]; Tests for re- 
lative . B. Feuer. Chem. and Met. Eng., 

1920 , 22, 1197—1198. 

The action of dilute solutions of salts commonly 
found in water on brass and bronze was examined 
by plotting the potential fall betweeen the surface 
of the metal and the solution in which it is im- 
mersed as measured by the aid of an auxiliary 
calomel electrode. The results obtained with ten 
diflrerent alloys in a -V/10 solution of potassium 
nitrate are shown in a graph in which current 
values are plottc'd against the logarithms of the 
potential values. The results check those obtained 
by means of the “ ferroxvl ” indicator (Walker and 
others, J., 1907, 1051).— A. R. P. 

Zinc alloys; Pyi ><phoric and their utilisation. 

J. Czochralski and E. Lohrko. Z, Metallk., 
1920, 12, 145—149. Chem. Zentr., 1920. 91, IV., 
252. {Cf. Cuertler, J., 1920, 07a.) 

Different refining methods for the removal of 
aluminium from these alloys (Zn with .3% A1 and 
6% Cu) are discus.sed. Melting with sodium nitrate 
and a flux (sodium chloride and potassium car- 
bonate) s('ems f)racticable, the aluminium being re- 
duced to tra<es. In experiments made with p4*r- 
chlorate instead of nitrate, wuth addition of potas- 
sium carbonate and sodium chloride, even more 
siatisfactory results wore obtained. By mixing with 
zinc oxide and chloride and calcium chloride the 
aluminium can be remov»^l fairly satisfactorily, hut 
a dense fume of aluminium (hloride is f(umc(l 
which tends to stop up the flues. — T. H. Bu. 

Benriny metals containiruf calcium. Hart Metall. 
Teclin., 1920, 46, 73. Chern.-Zeit., 1920, 44, Rep., 
220. 

Be.\iung metal containing calcium instead of tin 
has a yiehl point (2000 kg. per sq. cm.) 21 tim(!S as 
high a.s that of' the tin alloy, a m.p. 120^ — 200” C. 
higher C.), and a Hriiiell hardness number 

of .35 — 15. The falciurn forms a compound with 
the lead which is soluble in molten lead, .and which 
crystallist's out ou (ooiing in a similar erystailine 
form to lead. d’h^' solid alloy consist.s of hard 
crystals of the caleium-lead compound ernb<‘<Idcd in 
a softer ground mass of mixed cry.stais of lead and 
other metals. Clean iron crurihles are most satis- 
factory for melting the alloy, .and the charge should 
be poured at about 450”— 180” C. If it is to be 
Uflcd in layers les.s than 18 mrn. thick the metal to 
which the coating is to be applied should be first 
tinned, then heated to such a temperature that on 
pouring the alloy the tin acts as a solder Iwtween 
the metal baJi?! and the alloy. — A. 11. P. 

Aluminium ‘ Electromotive behavicrur of . 7, A. 

8mits. Proc. K. Akad. Wetensch. Amsterdam, 

1920. 22, 870-881. 

Ths valve action of atuminiom in the conversion 


of alternating current to direct current is explained 
! ns follows. On anodic polarisation a small quan- 
1 tity of ox,ygen is absorbed; this maintains the sur- 
! face layer of the aluminium in a state of internal 
I strain in which the metal layer behaves as a non- 
' metal and has a high resistance ; a film of oxide may 
I form under certain circumstances and also has a 
' high resistance. On reversing the current the 
i oxygen is removed by the liberated hydrogen and 
■ the surface of the metal returns to its internal 
equilibrium and becomes thereby a good conductor. 

; There is no oxide film on ordinary clean aluminium. 

; (67. J.C.S., Oct.)— J. F. 8. 

i 

; Alloys of iron-carbon (steels), copper-tin (tin 
bronzes), copper-zinc (brasses), and copper- 
aluminium (aliuiiinium tirunzcs); Simdai it y in 
microyraphic (ippcarani'c exist my at different 

slofes behreen . A. Portevin. Comptes 

rend., 1920, 171, 350— .353. 

Tuk author has obtained photomicrographs for 
i copper-zinc alloys showing first the eutectoid rc- 
I solved during cooling and, secondly, the martensitic 
; state. Thus the austenitic, martensitic, and troo- 
' stitic 8taU\s and the two aspects of the eutectoid 
' have now been observed for steels, brasses, tin 
: bronzes, copper, and aliirninium bronzes. — W. G. 

Thermoelectric power of pure metals. 11. Pelabon. 
Ann. Phys., 1920, 13, 169—187. 

: The thermoelectric power of pure metals varies con- 
: tinuously wdth the temperature, there being no di>- 
, continuity at the m.p. For the metals in the liquid 
state the thermoelectric power is a linear function 
' of the temperature in the case of lead, tin, and 
bismuth. With antimony the results are not so 
. regular. — W, G. 

Mohfbdite: tls occurrence^ defeclion, and defii- 
mination in partly oxidised molyhdeniie ores. 
J. P. Bonardi, Chem. and Met. JOng., 1920, 23, 
205— 206. 

Molyuuite (Fe^O,,3Mo()j,74U,(l)) which commonly 
accompanies molybdenite, is not amenable to cmi- 
centratiun by flotation ; hence serioms losses ot 
molybdenum may iKicur when using this method oi 
concentration with ores containing molybdite. TUo 
presence of this mineral may be detectcsl by leacli- 
ing the ore with a boiling 10 solution of ammonia. 

' smlium carbonate, or hydroehloiic acid. Tlu* solu- 
tion is filtered, after having been nnubi ammonnK al 
if acid was used, the filtrate acidified with li>diu- 
chloric acid, and thiocyanate added, followed l.v 
zinc. A bright (liony-icd (dlnur, whnh is «'\ 
tractc'd wlicn shaken with etlu'r, shows the [in st 
of molybdite. To dotormine the rnol} hrh nuiu 

present in the oxidisod form 5 10 g. of f'nici'. 

. ground ore is extracted as above, the solution, if 
alkaline, acidifiod with hydrochloric acid, lro.it, d 
with a little hydrogen pi'roxide, then xvith :iu oxte y 
of ammonia, boiled, and filtered. The hltr.iio 
aciditbsl with hydrochloric acid, .5 — 10 g, of am- 
monium ncetat<* added, and the liijiiid titrated v lii 
a stan<lard solutiim of lead acetate. A slight cX' »' 
of the acetate is evontnally added and the j)rc(ii)i- 
tate filtered olF, ignited, and weighed as load iiiolyh- 
date. — A. R. P. 


Patents. 

1 rnn or steel; Productirm of siUconised . J- 

Dechesne. G.P. ;105,106, 6.10.17. 

1 Silicates and basin oompounds in a morn or Iohs 
finely divided condition, together with carbon, are 
introduced into the metal by means of a jet of fluid 
iron. A powerful deauIphuriaiuK effect is also pro- 
duced.— T. H. Bu. 
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Iron articles; Preparation of for coating by 

the metal spraying process. Fraiikonia A.-G. 

Abt. fiir Metallisiorungsanlagen vo.m. Metall- 
ntom G.m.b.H. G.P. 320,68(3, 18.10.18. 

Thk avticles are covered with rust and heated to a 
temperature of at least UX)° C. to remove from the 
surface occluded or chemicall.v combined gases, lly 
coating with rust niechanicul scraping to roughen 
the surface is rendered unnecessary.- T. H. Jlu. 

l\r(toze poirder. M. llaer. U.S.P. 1,317,927-8, 
27.7.20. Appl., 20.1.19 and 9.2.20. 

Flvio metal is cooled in the |)res»‘nce of water to 
render it i)orous, then .sid)jecte‘d to a continued 
hammering in tlie presence of a liquid fat or oil 
until a ilutfy or jloeculent powd<‘r rc.sults. 

— J. W. D. 

Mil mill iiese ares; Treiif meiif of , G. D. Van 

Arsdale and C. G. Maier. U.S.P. 1,348,0(38, 
27.7.20. Appl., 9.5.18. 

ores containing small (piantities of 
other metalliferous substances, the sulphur salts of 
which are soluble in water and capable of acting as 
sintering agents, are suspended in water and sub- 
ji'ctcd to tiu' action of an oxide of sulphnr cai)ablc 
of converting the manganese and other metalli- 
ferous suh^tances into water-soluble salts. 

— .J. \V. D. 

Tiimisti'i) ari’s; Praii'ss of rediirinii — D. .1. 

(Ulcs. U.S.P. 1,348,350, 3.8.20. Appl., 3.5.19. 
Guocnh impure tungsten ores are treated with 
carbon at a Unnperattna' IkOow the fusing j)oint to 
reduce I lie imdallic const itmuits, then tlie reduced 
mass is treated with aci<l to dissolve the metallic 
impurities, the in.solulile tungsten compound is 
si'paratcd. and th<^ impurities are recovered from 
the solution. — .1 . W. 1). 

ii<i (a) iijiiier iiml Us uUoiis iniil (») <iht- 
iiiiiiiiiin ami its iiUaiis. A. Strasser. U.S.P. (a 1 
1,3 IS. 157 and (n) 1,318,458, ;i.S.20. Appl., 5.2.20. 

A ( oiM'KR or aluminium cartridge eoutaining a phos- 
phoru^ compound is a(M d to the copiier or alu- 
minium respt'ctivcly , heated above their melting 
jmini, to convert the impuritii's into phosphorus 
i-onqioumU, and whim the metal has reached a 
higher temperature a si'cond cartridge is added 
containing an alkaline-<’arlh metal. Tlu' phos- 
phorus compound’' burn at the expense of the latter, 
and the oxides, being insolubh', lloat on the top of 
tlie metal. I). AV. 

Caiipei • J'laii’ss of (ind furnace far rrfinimi . 

U. U.’Antisell. r.vS.P. 1,318,170, 3.8.20. Apj.!., , 

( 3 . 0 . 13 . 

Cori'i’K “ forms " are fed continuously into the 
melting zone of a fnrnaie, where they are melted 
Heparately and individually, after having beon pre- 
heaied and loasted during fi'cding by a current of 
product'^ of combustion passing from the furnace. 

-.LAV. 1). 

('apjier; Eri > act tan af from slags amt resiilnes. 

Gsti’niiann A Uliis. G.l*. 309,lG(i, 12.(3.17. 

'fuK slag t li'. containing copp<u’ is addl'd is a llnx 
to the c'’:iige of a coke-gas producer from which 
fluid slag is withdrawn. The last traces of eopper 
cimipounds arc .educed and the cojiper obtained in 
fliiiil form. — 4'. H . Bu. | 

('opper-coafed iron and other mefals; Process for i 
se pa rating rapper from — — . Hirsch, Kupfer- 
und Alessingwerke A.-G., and ]>. von Grotthns. 
G.P. 321,525, 15.11.18. 

Thk material is packed in layers in calcium sulphide 
contained in iron boxes and heated at a tem- 


perature. The layer of cuprous sulphide formed is 
easily detached from the metal. — T. H. Bu. 

Smelting-fiinuice. 11. G. AVard, Assr. to Inde- 
pendent Mi ties Smelting Co. U.S.P, 1,348,525, 
3.8.20. Appl., 19.6.18. 

Thk furnace consists of an npiier charging chaml)er 
and a lower comhustioii chamber with a horizontal 
hearth interposetl between. This hearth consists of 
an annular, transversely-curved, eharge-support- 
j ing metal surface forming a heart li wall with a 
I narrow^ inner zone tangential to a line which coin- 
; cides with the normal angle of repose of the 
' material on the hearth. — .1, AV. D. 

; Metal allay of great hardness far iaoh^ especialh/ 
drairinif dies. Ges. fiir AVolframindnstrie m.b.H, 
G.P. 320,996, 3.4.18. Addn. to 310,041 (J., 1920, 
30 a). 

A SMALL jiroportion of chromium (as ferrochrome) 
i is introduced into the alloy of tlie principal patent. 
An alloy for borers contains AA', Fc. CT, Ti, Cii, and 
(k. -T; H. Bn. 

Steel; Mann fuel are of . H. A. Hadfield. 

U.S.P. 1,347,741. 27.7.20. Appl., 10.8.17. Re- 
newed 27.5.2(). 

: Skk M.P. 127,302 of 1917; J., 1919. 503 a. 

Vnrnnee far healing inefal arlicles find the like. 
AV. H. Southorne. U.vS.P. 1.317.719, 27.7.20. 
Appl., 27.12.18. 

Skk U.P. 119,787 of 1918; J., 1918, 739 a. 

]thisl-fn rnaee . V. Stein, Assr. to C. M. Stein et 
Cic. U.S.P. 1.347,79(3. 27.7.20. Appl., L8.5.17. 

Skk K.P. 1 1 1.333 of 1917; J., 1918, 272 a. 

t'ninace far tinning and (ike operalians. A. 
Harper, Sons, ami Bean, Ltd., and T. AI. Conrov. 
K.P. 1 18,727. 16.3.20. 

Fiirnaees; [Waf c r-eoaled Inlets af] an reducing and 
irfhung- ■. Jl. L. C'bailes. U.S.P. 1, .348, 151, 
3.8.20. Appl., G.11.17. 

El ■ 1 1 rajiliti i mi a jtjiiiratiis. AV. Dii'tzel. U.S.P. 

1.319,519. 10.8. 20. Appl., 18.2.19. 

I^irllc (uiitar. U.S.P. 1,348,462. See VTT 


XI.-ELECTRO-CHEMISTRY. 

Sidphafc af inangoncse pcraxulc. \akao. See A’ll. 

Elcef laimilivf hehariaitr of ahnniniuin . Smits. iSTe 
X. 

Thenmi-i Iril lie poirer. Pelabun. •See X. 

P.VTK.NTS. 

lElecliti] fat iKiee-iegidatar sgslfin . Iv Af. Bouton, 
A'.sr. lo AVestinghonse Vilectrie and Maiuifactur- 
ing ('o. U.S.P. 1,319, .3(31, 10.8.20. Appl., 9.1.19. 

Eleeftic furnaces; Eoniral sgsfc >\ far . (). A. 

Uolhy, Assr. to AA'estingiiouse Kleetric and Manu- 
fai turing Co. U.S.l^. l,34t),363, 10.8.20. Appl., 
15.2.19. 

Elcetrie luniacrs; ('antral siistein far . E. A. 

Hester. .\''sr. to AVest iiiglumsi' lOlectric and 
Alanufaetnring Co. U.S.P. 1.319.379, 10.8.20. 
Appl.. 30.10.18. 

Klertriral purifiratian. G.P. 318,896, See I. 
Klecirical purification af gases. G.P. 322,188. SeeJ. 
Separation of gases. G.P. 321.769. See I, 
Insulating coverings. G.P. 315,700. See XIII. 

D 
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XIL-FATS; OILS; WAXES. 

Stearine industry: Practical methods used in the 

. Knor. Seifensi('(l.-Zcit., 1920, 47, 106, 

164, 192, 261. Chrni.-Z('it., 1920, 44, Hop., 215. 
Oils and fats for uso in the stearino industry arc 
stored in U'cll-ventilated buildings with blue glass 
windows. They are purified by washing with 
sulphuric acid (sp. gr. 1*16) and deodorised by blow- 
ing with compressiHl air after heating in lufcuo at 
115° 0. '^^I'he fat is thoroughly washed, heated at 

105® C. to remove water, and then hydrolysed in an 
autoclave by means of steam at 11 — 12 atm., in the 
presence of 3% of lime, 1 — T5% magnesia, 1% of 
zinc oxide, or O o .', of zinc dust, preferably a mix- 
ture of 0*6 ZnO ami 0*6 Zn. For “ black ” tats 
magnesia is the best and zinc dust for fat.s wliich 
are not to bo distilled. Fish fats and vegetable 
tallows require the addition of more of the hydro- 
lytic agents and a higher pre.ssure. After com- 
pletion of the hydrolysis (8 — 10 hrs.) the st<'am 
valve is opened and the mixture allow*ed to stand for 
2 hrs. for the glycerin water to .separate, and tlie 
two layers are then expelled from the autoclave. 
The soap presemt is decomposc'il l\v running the 
fatty acids into boiling sulphuric acid (sp. gr. l UO. 
The glycerin water has normally a .sp. gr. up to 
ra325.-c. A. :\f. 

Tristearin : Anomalies in the sulidificaiion 'painl af 

. B. H. Nienhu. .1. Tnd. Eng. C'hem., 1920, 

12, 711—713. 

Triste.arin apparently exists in two modifications 
molting re.spect’vcly at ahoiu 71*6®— -72*2- ('. and 
55® C. Notwithsi.imling the rapidity with which the 
unstable form is eonverTe<l into tlie stable form lU 
higher m. pt. when heated, the .solidif. pt. us\ially 
given for tristearin is alM)ut 66' ('.. i.r., that of the 
unstable form. By “seeding'' litpiid triste-arin 
with the stable modification above 60® C. solidifica- 
tion tako.s place without the formation of the un- 
stable modification. Init the latter always appears 
to he formenl wlnm th(‘ “ seeding” with the stabbs 
modification is elfected Ix'low 56® C. A nc'cessary 
condition for the ]»henomcnon of double solidif. pi. 
is that the solidification of the unstable form shall 
raise the temp^'raturo sufficiently to reach the tem- 
jjerature of transition to the stabh* form. Analo- 
gous results were obtained with eomplotely hydro- 
genated soya l)oan oil, but not with hydrogenated 
linsec.'d oil and iotton>ee<l oil. (t'f. Ort.i 

~V. A. M. 

Sul yh-f>n<\t( d oils; ])< termination of stiljdnite in 

. E. .1. Kern. J, Iml. Eng. Chorn., B*2(), 

12, 785. 

U.vcoMuiNFD .‘iMl[)hatf in sulphonated oils may he 
determined by Nhaking 2t>~ '19 g. of the oil with 
100 r.c. of 1(> monosodium phosphate solution, 
filtering the aquoons c*xtract, acidifying .60 c.e. of 
the filtrate', and precipitating the sulphuric acid 
with barium chlorid*'. The extraction is a.s com- 
lete as after 3 extrartions with brine and ether, 
he mcthcxl may aKo l>e; used for the w'paration of 
the total sulphate after deeomposing the sul- 
phonate<l oil by boiling wiih hydrochloric acid. A 
preferable methcxl is to evaporate the oil with 
sodium carbonate, ignite and fu'se the re.sidue. boil 
the solution of the fu.^ed ma'as with sodium peroxide, 
and precipitate the sulphuric ac id from the acidified 
liquid.— C. A. M. 

Polenske and Peichert-Meissl values; Effect of 

pressure *in the , V. H. Kirkham. Analv.st 

1P20, 45, 293— 2fir. 

Thb Polenske I'alue of a fat is a function of the 
pres.sure, and unless values are correettni to normal 
pressure they may be untrustworil^. For in- 
stance. a Polenske value of 2*68 at 76u mm. falls to 
2*06 when the determi^tion is made at a pressure 


of 627 mm. For butter fat the relationship be- 
tween pressure and the Polenske value is shown by 
tho formula, V ^v{P -k) l{p-K) where i* = pres8iiiv 
at which the Pohmske value is p^pressure ;iL 
' which the Polonsk© value is v, and Jv = a constant , 
i or pressure at which tho Polenske value is zero, in 
1 this case 45 mm. Therefore the value eorreeU’d lo 
1 normal pressure is 

I obse rved Polenske X (760 - 45 ) 

1 (barometric pressure -45). 

I Tho Rciehert-Meissl value is a logarithmic fund inn 
! of tho pressure, and the errors introduc ed by orclin. 

! ary variations in the atmospheric pressure are ciniin 
; .small.— W. P. S. 

Patents. 

Oil presses; Press-plate far cot f on-seed and afhrr 

. N. B. Henry, Assr. to Tho Murray fn 

V.8.P. 1,348,(K)4, 27.7.20. Appl., 9.9.19. 

Oil-press. M. B. Green. U.S.P. 1,348,870, lO.s 0,1 
Appl., 0.3.20. 

XIO.-PAINTS; PIGMENTS; VABWISHES 
RESINS. 

Paints; Insfnimenf for mcasariny the hidiuii 

of . K. E. Hallett. Amer. Soe, for 6. 

Materials, June', 1920. C’hem. ami 6Iet. )'n ' 
1920, 22, 1192. 

The instrument consists of a long mi< roNcnp.' 
with a plane ground gla.ss objec tive and a snml] t,i d 
in place of the eye-piece. If a card liavin^ n , 
tra'iting stripe painted on it is placed mnh 1 l.i' 
objective and gradually withdrawn verTi< ali\, il,,- 
dislanco at which tho field, by ditfnsien. appi 
uniformly ilinminated is jnoportional tr) th,. , i n- 
trant < xisling on the carcl. The obini tivr i-. j i,.. 
j>ared by polishing hack an ovcn'grouml ,| 

plane glass until a white card with a lil;n. k -u p,. 
iHM'oines mc'rged nndc'r view at a distarn,' oi 
15 cm. 'Iho instrument is calibrated hv 
various greys from pure* white' to dark hla, k, , ,, h 
shad*' having i>rc‘viously beem analysed I'oi wluta 
and blac k by a Howland colour rihotonu'tc r \ !,, r. 
arithmic curve is tlu'n coiistnu ted Aviih nl i, lua 
distanc es as or<linatt‘s and j>er (‘vut, hidina p ' . t .i" 

ahs( issa\ — A. K. P, 

Shellac^ shellac varnish, and lacipicr; > r- 

nminatuni of ~ \ T. f<. Cru^slev. J, In,!, i!,,;::. 

C’hem., 1920, 12, 778 - 781. 

Tmkfe samples of .shellac of dill'errut gi.i'! ’ 'H- 

tallied 2H-7 — 31*8 (:iv. 30*1 ; ) of c cni-'i it m la ' !a- 

bh* in I'lher, and 700 — 70*2 ( in.solnhh', ih, .li < ; p 
aney being altributc'fl to oxidation. A k if 
stiek-lac con tai He'd -Woody matter, lihn . 

8’6; gums insol. in ether, 70*7; and gnni'^ "1, m 
ether, 26*0 . Assuming Bhellac to coinani .'n 

insol. in ether, four samplcH of shelhii rosin v,u in li, 
.spc'eified to contain 76 shrllae, wvio loiimi m n- 
tain from 40 to 77 ‘ , and those re sults - 

quently eonfirmed. From 5 to 7 g. ot li 

stirr**<i with 60 -60 e.c. of ether, tin' 1' 

eantenl through a filter, and the in^olnhl'' I 'l lua 
washed with suca e.ssivo portions of c l her <*.’" 1 

until (oloiirless, dried on tho water bath, and Im illv 
at no® — I2tp (h, and weighed. Any clep(»>H i >'ni- 
ing in the filtrate is .separated, washed, diad, .ni'i 
added lo the insoluble rc^sidue, the Gear "hi- 
tion is evaporated and tho residue drird iG 
weighed n.s aliove. The total gums are obtain* 4 hv 
evaporating 5 — 10 g. of the varnish. In 
shellac gum the sample is ground to pass a d<» nu m 
sieve, and 1 g. moistened with 5 c.c. ol ah'ilMil 
before the treatment with other. In the * .'1 at 
varnishes containing linseed oil care must K' t ikch 
to prevent oxidation of the oil during the evap' ra- 
j tion of tho alcohol.—C. A. M. 
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Patents. 

Titanium; Compound of and process for the 

manufacture of same. V. M. Goldschmidt, Assr. 
to Titan Co. A/S. U.S.P. 1,348,129, 27.7.20. 
Appl., 12.10.17. 

A COMPLEX pigment contains a cryptocrystallinc 
titanium oxide, prepared by heating the oxide until 
the particles exhibit a crystalline interior structure 
and a smooth exterior surface, mixed with a pig- 
ment-forming compound of another element hav- 
ing a different refractive index. — L. A. C. 

Paint: Mamtfciciure of a containing zinc 

oxide, linseed oil, and zinc oxychloride. E. 
Wiitherich. G.P. 313,031, 24.5.17. 

ZtNC oxide (100 pts.) is ground with 70 pts. of lin- 
seed oil, and 50 pts. of chemically pure 20% hydro- 
chloric acid is added to the mixture. The i)aint 
dries in a few hours giving a hard and durable sur- 
face which docs not peel. — L. A. C. 

Impregnating material composed of oil or varnish 
for the fibrous insulating covering of clectricdl 

conductors: Production of . F. Bruggemann. 

G.P. 315,700, 27.10.16. 

Drying of the impregnating material duo to oxida- 
tion of the oil or varnish is prevented by the addi- 
tion of a reducing agent such as zinc dust at ordin- 
ary temperature. — J. S. G. T. 

Acid resins from the manufacture of benzene ; Pre- 
paration of pale, readily-drying oils from . 

J. Scluimmer. G.P. 320,^55, 7.5.18. 

Acid resins from the manufacture of benzene are 
distilled i/i vacuo, tlie sulphurous acid fumes l)eing 
recovered and convortod into sulphuric acid. 

~C. A. M. 

Pf sinous material ; Production of a from mood 

tar. J. 1). Biislel A.-G. G.P. 320,620, 11.7.18. 

'Wood tar is heated and agitated in the presence 
of a liquid, gaseous, or nascent halogen, with or 
without the ad-litioii of a catalyst, until a cooled 
sample solidilies to a brittle resinous ina.ss. The 
pnxluct is as brittle as shellac, ami dissolves in 
alcohol, giving a rapidly drying varnish.— L. A. C. 

Garnishes and paint media; Preparation of anti- 
septic and preservative . Chem Fabr. 

Fldrshcim H. Nucrdlinger. G.P. 320, 6o0, 16,1.1b. 
Tar from coniferous woods is freed from constitu- 
ents boiling below 200° C. by distillation, which 
may be carried out in a c\irrent of air or steam 
under reduced pressure,* and the residue is 
hardeiu'd or convi’rted into driers by any suitable 
method and dissolved in a varnish solvent, 

— G. A. M. 

Linoleum; Manufacture of floor-covering as sub- 
stitute for . .1. H. P. Ligterink. T.y.P. 

1,318,571, 3.8.20. Appl., 23.11.18. 

See E.P. 133,184 of 1918; J., 1919, 916a. 

Bronze pou'der. l^S.P. 1,347,927-8. See X. 

XIV.— INDIA-RUBBER ; GUTTA-PERCHA. 

Ituhher micro-funnus. J. Seott. Indiarubber J., 
1920, 60, 410—412. 

VuLCANiRRi) rubbers, partieularly the purer more 
clastic grades, when exposed to moist air are liable 
to the development of growths of the micro-fungus, 
Steuiphyhum macrosporoideum\ to the naked eye 
the growth often resembles dust, but the fungus 
threads penetrate the surface rubber and may 
cause disintegration; rubber injured m this way 
wrinkles in a curious manner and may become very 
weak.-D. F. T. 
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I XV.~LEATHER; BONE; HORN; GLUE. 

Chrome tanning ; jingle hath . Fi, Griliches. Z. 

Elcktrochem., 1920, 26, 342-354. 

The experiments were performed by rotating pieces 
of calf skin in the requisite solution during 24 hrs. 
at the ordinary temperature. AVilh chromium sul- 
phate solutions of dilfering acidity, that com- 
ponent which is in excess in the solution is more 
readily absorbed at the cornmenc'ement of tanning; 
ill concentrated violet .solutions tlie more basic, in 
more dilute solutions the more acidic component is 
absorbed, whilst in green solutions a more acidi(; 
substance is absorbed than in the violet solutions. 
From feebly basic .solutions a more aciilic portion 
is initially absorbed, whil.st strongly basic solutions 
yield a basic component. As soon as the skin is 
saturated with one component it commences the 
more strongly to absorb the other. Apparently the 
skin does not in giuioral possess the ability of ab- 
sorbing both components equally; only in strongly 
bji,sie solutions are the variations in acidity coni- 
f»aratively slight. If during the first hours the 
absorbed salt is more acidic than that contained in 
tlie original solution, the total salt absorbed is also 
more acidic than the solution and conversely. When 
waslied, the h'atlu'r appears to redain the eliromium 
compoiK'ut much more firmly than the acidic por- 
tion. 'L'anning can be effected by either green or 
violet chromium solutions, but altliough the rate of 
alisorption of chromium oxide and the amount of 
oxide ab.'^orlx'd are approximately the same from 
either solution, a much greater .amount of acid is 
absorliod from the green solution eorrisponding 
thus to the higher degree of hydroly^.is. — H. W. 

Patents. 

Bating hides; Processes based on the. aeiion of 

enzymes for and baths, mixtures, and the 

like for use therein. F. ItanipicJiini & Co. 
E.P. 121,718, 24.2.19. Conv., 23.3.18. 

Am.mvl glands containing one or more enzymo.s 
suitalile for emulsifying fat.s or peptonising 
albuminoid sub.sfanee.s are mix(‘d with rock salt, 
the mixture triturated, dried at nliont 10° C. and 
then added to a solution of salicylic acid (0'5 — 1 per 
l(K)O), phenol, benzonaphtbol, arsenious anhydride, 
or other antistqjtic suhstanci' which <l()es not damage 
the tissue of the hide, or hinder the action of the 
enzymes but prevents fermentative or foreign bio- 
chemical action. A substance adapted to eliminate 
tlie insoluble calcium salts in tlu' hide is also added 
to the .solution, which can be iisi'd for bating. 

—D. AV. 

^'asfe liquors of the hide-treating art; Itccorery 

of jnofeids from . C. L. Peck, Assr. to The 

Dorr (V i^S.P. (.01.317.822 nm^ (n) 1,347,823, 
27.7.20 Appl., 20.7.18 and 0.1.20. 

The liipiors are .separated into lime sludge and an 
eflluent, the proteids in which are pri'cipitated by 
mixing them with the effluent from waste tanning 
liijuors. The proteid .sludge is heated with (a) 
sodium hydroxide or (a) lime sludge dried and used 
as a fertiliser. — D. W. 

Tjcathcr: Preparation of a s}ihstitnte for sole , 

Von Heynitz. G.P. 320,629, 7.11.17. 

Bart bark of birch is satiirat('d with a solution 
which fills the pores and renders it waterproof wilh- 
out affecting its flexibility. Suitable solutions are 
glue which has been treated with ^ potassium 
ehromate or gallotanuie acid, or viscose or acetyl- 
eollulosG solution. — C. A. At. 

Casein solution; Stable and process of making 

same. H. V. Dunham. U.S.P. 1,347,846, 27.7.20. 
Appl., ^5.3.19. 

Boitio acid is dissolved in hydrofluoric acid eolu- 

o 2 
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tion, alkali added to form th«» salt, then casein 
added, and the whole a^^itated and heated. — 1). W. 

i^h'in-iike coinpottnds; Mi'fhod of formiotj 

oriichfi front pi rcijnfofi'tl — — . K. 

Swett, Assr. to A. D. Little, Ine. I'.S.l*. 
d.8.‘20. Appl., 27.;l.U). 

A POHovs form is wetted with an a<i\ieons solutioi» 
which will precipitate an al^ii» ion»poin\d trom an 
alkaline solution of an aljiinale, then a solution of 
alkaliiK' alj^inate is ajiplied to the wetted lorm. 
and suhse(|uent!y the alj^in (ompound is reinov<'d 
from the form.— D, AV. 

Tannnttf, C*. A', flrecoiwood. 1 , 3 10 , lot). 

l(».S.2d. Appl., 28.7.15. 

Sf.k K.P. 7635 of 1015; J., 1016, 718. 

Jliilf S (I ml .s/v//i.s‘ ; Mttrliinc for frrahoif . 1). 

.Alcrcier. P.S. P. 1 .3 17,866. 27.7.20. Appl., 30. 12. 10. 
Ihisir siilphdfr of rlirome. K.P. 1 18.615. Srr A"H. 


I rhnits; Ahmrpiion and as.siniilation of foijd 

{ matnHids bij . K. Reiuau. Z. Klektrochein 

I P 020 , 20 , 320 — 342 . 

! CoiniKseoNuiNfi with the riK-ent theory of tl)(. 
I n.ssimilation of carlxm dioxide by plants, a similar 
I hypothesis is proposed for other elementary fo,),! 

' luaterials, and conclusions are drawn tljorefiDin 
, for the complete metabolism of plants. The ii,. 

1 dividual character of each metabolic pro(H* 8 s mui 
: the interlockinjj; of the various processes and llu i,. 

elFect on inamirine are considered, (f/. J.C'.s 
! Sept.)-H. AV. 

: ('ttpprr spraif luptids. A illedieu and \ illcilj,.)! 
8Vr XIXm.' 

P.\TKNTS, 

Fritilisri' from rih/ and like irasir; Mrilnuj i,j 

Mio/. //If/ . AA'. Rice, Assr. to (hciin). 

Meclianical AA'ater Improvement (’o. I s p 
l. 3 IS,. 320 , 3 . 8 . 21 ). Appl., 30 . 1 ). 15 . 

Tuk metlmd consiss in addinjt “muck." tl’i‘ jit,|. 
duct of the process, to raw se\\ap:e i/reparatoi \ i,, 
its treatnumt. - \A'. P. S. 


XVI.-S01LS: FERTILISERS. 

llriK'fion of fhr soil; Kjaiitiiiafion of (he farfois 
irliiilt t/rfrrinliir fhr — /. Ih'fri miiiaf ion of 

the or ill or basn pi opr 1 1 irs of a so il. 11. Ur- 
arfion Ilf I h/ii id i irliicli air .Mifinatcil irifit ralriiim 
rai honafe. X'. Rjerrum ami .1. K. (ij.ddbaek. 
Kon^. A\'t. o{4 Landbo)mj"'koU‘ Aarskrilt, IDli*. 

4^- Pi. ('hmn. Zeutr.. I!)2t), t>I, IV.. 125. 

4 IIK n a. iioii of a ■'oil i" repre'^ented by tlm 

hy'-lrojjifn ien < om eittrafion. det«'rniiiifd in the 
solution or in a -oil cxtraii prepared ni a dehintf 
manner. It is lie>i to didcrmine tlic amount ol 
acid" or ha^'N nhiih niu-t Ix' added to the .s«)il tf> 
maintain a dctiiiife reaction. A seric.- of >U( li re- 
sults can he obtaiui'il by means of i-lfi trotm t rn 
titration, and o.in iu' plottcil a- ,i titraiifiu < urve. 
Fr</m tiu' I;nr of m,t-- .aetion it ff»lIou> tliat tin' 
hydroOf'n ion i om uitratioii iu a liipiid .saturat/'d 
\sith < alf iiim c.irbouato i- cxprc.-,>>ed by the relation 
bctwof'/i tlm (alciiiiM it>n < om cntr.ition and the 
c.irbijM dioxide pr* --ure, thu-i. 

<11 K • ^ t'l X /'. n 

lly f l‘-ct roliicl ri( iia ,i-!iremej)t'> tin* i.iluc of lo;j; K 
at 1" ('. was d. termined .o he 5 2. .\lthonj;h a 

soil may /'ontain (atfiiim earlionate, it m.a\ ^till 
rtact mid, 'Ihe r/iorc t arbon dioxnb- tber'- i- in 
the .sffii-air and tlie moif iiiuf iliere i- in the -oil 
solution, the more a< id vill Im' the reai tnui of the 
*4. 1), ,1. 


Vhosphaiir jnfiliser and art of inan\ifarf\ii\u<i fi,, 
.same. ('. C’. .lames. I .S.P, 1 .34'^. IDo, 'jii 
Appl.. 28.5.17. 

.V row oKiiKn phosphatie fertiliNer in ulmli il,, 
jdm-phorie acid pri'.-i'iit chii lly as di. 1, p|,., 
jiho-jihatc. AA’. P, S. 

F II nijiriile , insert iri<{e , and sod slrnlisn; 

of not n nfarf n I imi a pi r paiai am for fi/'/i/ ' i,,,, 

to Ihr soil or pfiinf Itfr im iisr as a \ |.; 

H.iwker, ami llauk<'r and Ibilwoofl, l.rii, i; p 
ljti.67^. If). 5.1!). 

Li MK sTo.sL. clialk, or eyp-um is dric'l. iJMV. f’. l, 
ami inixefl with ahoiit i2 ot its w».'i',dit 'i ii|Ml 
tar; otliff siih-lam'c-. sm h av -alt, .i! ifi'ii 
<aflmi«‘. naphthalene, horax, < annihor. . 

luilf, or caih'tlu- acid impN al-o he ad<li d iii '|!i om\ 
tip to 2t) . W. P. S. 

F'!i"ltrtdr\ for firolnoi srid.. Clielil loi''; J., 
Mey»'i. (f.P. .PJil.Dll), 23.1.1^. 

.Vn.Mi.Mi UK ot \f»!.it lb’ In 1 11 ill- or -i< ( .iii' ' - ■ - oii li'. 
U-Ual lunjtaide- imifa-i s the acluilv n! i .o'l' 

without iiiiunne die eci i.niiati no j.c",, i i if . 
-fid'^. Suitable mixture-, are tai, ai»t Immi . .l ee 
jiviidim- iia-e-, aniline, or pxrrole 'ahIi i 
li\ di'iM arbotis or with alcohol; tai, m .i - 

tar oil. lar. ami oil ol turpentine wnli -ut.iiu-, 
olelf' or ri-inic ai id -all- with heti/.i iie el i!. .! 
|ormal'ie!i> de, ntpiM’r sulphate. mfi(ii!:< fiil'i'i' 
or potas>)Um h> dro\\ (piiiiolinal e uilli aiielni 


t ' ji ni"'S r/ n I h I M i tt< iff ,1 if I I fl I Ilf 10)1 tl'lfh sniphttr os 

a - 101/(0 ui I lo / ./i/. Al. U . If-ijeriiK k. PrtKj. K. 

Akad. AAi ioM'if! .Vm-ierdam, 1!»2»), 22, .‘sp'./- [Hi's, 
So.MK of tl,f ( oiunion dt Hiird v iuj.t liacteria sm h .is 
Ji. de r d 1 1 fi I II II s ,tml II. .'^fnf'.iit ni.iy of'Mr in two 
ph y-ir)Io^i ' .1 l!y ditlcr' nt moiiili' ;;t)o!H. whi< h are 
hereditanlv (on-tant when tlnir te^ilm;.!: lomli- 
tion- remain (on-t.inl, 'I he aufotropie lorm i- 
iidapted to an iiiorj'.inie tneilimii /sulpliur or 
thiosulphatem halk -nitr.iti i ami -hou < hemo8>n- 
thcsis; the hct» 1 i/trop)f form i«(|iiire> orrtaiin food. 
Th<-y may U' (oriiparfsl with tin- olieoiropn and the 
polytro()i<’ fomlition- of the nitrif\inj 4 or >/;aiiisfn-. 
fntermedmte forms .are known, and autotrop\ may 
be i 4 radually io-t, but <h«' helerotropic form pre- 
.serves the power <d denitrihcation with oijj;anJc 
IVmkI. Th<‘ orgrtni.sniji which puxlma* iiitritcrt from 
ammonium nalts arc aUo related to bcrc/litary 
modifkationR with tlic character of wnprophytc.s. 
living? on ort^aniii-rfood and unable to oxidwc ana- 
moniurn naltH. — J. F. 8. 


\ (^ / ) // f ( f < 1 f i! I >r r . Olid ni sei ( II idr ; I' n^il t ' 
i ' . (;, 'I'miiaut. r.> r. i.'-b' ■ 

27,7,2'). Appl., 7,2.1^. 

. 8 kk K.P. of IP 17 , . 1 ., IPiP. 21 r 

rio*r,di f,o,n na.dr lopmm. I’ .S.IV l.M7-''i- 
.xir XA. 


XVII.-SUGARS : STARCHES; GUMS. 

'iiriosr; Ihaible })olii i isaf om mftio'd fm 
matmn o/ ; and the rral naf ion <5 fj’' * ' 

diriAor. R. F. j5U’k.*^on ami t’. L. ' 

Paper, No. 375, Bureau of Staml.irds, IL'- 

'liK rale of iltHiomimsition of iiivrrl 'V , 

rcMcnce of T) c.c. of 3-8-8 ' _ ‘ 'I'e.l 

iffcrcnl tcmiH*rnturcM ii» indiented by tnc <» 

^ ..IILOir 


Lxrcmw' of rotation (in degreoH «« , 
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50° O’OOSI'. Under the conditions of the Herzfeld 
precedure (c/. J., 1920, 379 a), the maximum 
Iffivo-rotation is reached in a total time oi min., 
and during the remaining period of heatii.g speci- 
Hed (2 to min.) dt'coinposition of the Ijevulos© 
occurs to such an extent as to render reprodiicibility 
by different operators difficult if not impossible. 
Constant results are obtainable when hydrolysis is 
carried out at 60° V. during a total period of 9 min., 
using the same amount of hydrixhloric acid, pre- 
ferably diluted with an equal volume of water pre- 
vious tf) addition. On <letermining the divisor d 
re(iuired for the calculation of tlu^ sucrose in 
the formula; 100 C-C'/d, in which V and V are 
the dirc'ct and invert jiolarisations respc'ctively, tl)o 
value 1.33-26 for a concentration of 13 g. of inverted 
sucrose at 20° C. was established. That tliis value 
is correc t, and that Ilc'izfc'ld’s factor l.32‘66 is in- 
ac'curaic' was contirnu'd by inverting with invertaso 
and adding the usual amount of hydrcxhloric ac id 
before making the solution up to 100 c.c. To avoid 
error due to tbe prc'sonc'e of invert sugar, tlio 
rotatiou of whic-li in tlie strongly acid solution us(‘d 
for inversion is diffeicnt to that of 1 lie ajiproxi- 
maUdy neutral solution usc'd for the direct refueling, 
it is proposed in the case of cane products having 
a high content of reducing sugars to add to the 
lic|Uid iisc'd for the direct reading 2'315 g. of sodium 
chloride, which produces the same effcot ujion invert j 
sugar as U) c.c. of 6'34 X hydrcK-ldoric acid (/.c., | 
.■) c.c. of 38 8,' acid dilutc'd with an ecjual volume t 
of water). Another source of error is the presence | 
of amino eomjiounds, the rotation of which is 
strongly influenced by tlu' presence of liydrochloric 
acid. This is avoided hy neutralising the inverted 
solution witli sodium hydroxide' or ammonia before' 
completing to volume, preferably with ammonia, as 
a Slight excess is without influence on the hevnlose. 
'rhe rotation of suc rose insic'ad of iK'iug 10(1 becomes 
100 — 0'26oa; in prc'sencc' of sodium chloriele, and 
100— (V109/a. iii that of ammonium ehlorich'; while 
the' c'tf"<:t on the invert polai'isntion is shown hy the 
values •.—32-(K)~t) r)l0//i- for sodium chloride, and 
— ;12‘(M1 -O'^Olh/i for ammonium chloride, in whicli 
/,/ is tile gnus, of salt jiroscnt in 100 c.c., and 
---32-00 is the rotation at 20° (’. produced hy the 
hydrolysis of 13 g. of suc-vos<' l*y inv e'rtasc' in 100 c.c*. 
w'itliout the addition of either hycinK-hloric acid or 
salt. In carrying out tiie method reeornmended as 
api)licahh' to all products, a solution of suitable* 
normality is elarilii'd witli dry basic; h-ad acetate 
(Horne’s formula, J., 1001, 3101, mixed, and 
filtered; oO c.c. portions of the filtrate arc* i)ip<'ttixl 
into two 100 c.c. Hasks. For llu' dirc'ct polarisa- 
tion, 3'302 g. of ammonium chloride is adde'd, the 
volume completed at the temperature at uhich the 
observations arc; to be* made, and the li(|uid filtered j 
and ))olarised. For the invc'rt imlarisation, 10 c.c. 
of hydrocloric acid (.•^p. gr. 11020 = 6’34 A) and 
20 c.c. of water arc* addcnl, and the flask immersed 
in a water-bath at 60° for 9 min.s. After cooling 
rajiidly, the volume' of ammonia rc-cjuired for exact 
neuti alisnlion is added from a burette, the lempera- 
turo is adjusted, the volume completc'd, the licpiid 
filtered if ju'cessary, and the reading made at a 
carefully eontrollcd tem})c'raturc'. in a clouhU'- 
jacketc'ci tuln^ In the ease* of hc'ct jircxlucts, the 
inverted solution is neutralised witli ammonia as 
before, hut the clirevt reading is taken in the 
absenc'c> of nmmonium chloride; wliile in that of 
canc* prcKlucts, 2‘31i) g. of sodium chloride is addcnl 
to the solution ii-ocl for the dirc'ct polarisation, hut 
the invertc'd .solution is not neiitralisc'd. Tables 
showing the appropriate divisors for different con- 
centrations of sucrose and different temperatures 
of observation are given, together with some rc*- 
sults of analyses of mixtures .showing a very close 
agreement between the amount of sucrose taken 
and that found, the average error being about 
i ±005%. —J. P. 0. 


Synip; Cost of manufacture of cane and soryhum 

fable by the Norit ’’ process. J. Sauer. 

La. Planter, 1920, 66, 221-222. Int. Sugar J., 
1920, 22, 470—471. 

A srrKRioR tliough more c-ostly table syrup is 
obtained by the following jirocc'diire as compared 
with that generally followccl in Lonisiuna in which 
the juice coming from (he mill is suli)hit('<l, heated, 
and aliow’c'cl to settle prc'vious to <'\ ajjoration ; The 
strained juice is mixed with kicsi lj^uhr at the rate 
of about 10 Ih. pcT ton of cane ground, siilticient 
liimv being added only ])arlly to mutralise the 
natural acidity. After boiling, tlie juice is filtered, 
evaporated to sp. gr. 1'25, mixed with the “ Norit ” 
decolorising carbon (about 5 on the total solids), 
licatcd to S2° C., filtered, and coiuentrated to about 
sj>, gr. 1‘366. The cost of treatuu'ut is about 1.57 
(cuts per gallon of finished syrup ( kieselguhr Iveiiig 
9-63 cent, “Norit,” O’lO, and rc'geucration. U’84). 

— J. P. 0. 

Drcolorisilio (urbon. J. F. Lock. J. Amer. Chem. 

Soe., 192(1, 42, 1564 — 1569. 

“ Nortt,” a vegeiahle carbon containing 5‘13% of 
ash, when shaken with urine, extracts the whole 
of the uric acid, a large aiuount of the urea, 
cr('alinine, total nitrogen, and phosphates, and a 
small amount of the amnionia-uitrogc'ii. chlorides, 
and dextrose. Bouillon cuUnrcv after a few seconcls 
shaking with “ norit” show a marked decrease in 
the bacteria content. The adsorjilion of a pure 
substance is always much greater than from a 
mixturt'. Lactose is readily ad'-nrhed from diluted 
milk. In all casc-.s the ad'soriilion is better with 
wnshc'd “norit” (ash 2’is ) than with the coin- 
mc'rcial ))rei)a ration. — J. F. S. 

] fc.rf rose : Artioii of hii<ho(j(’n cyanide on — j — . 

Kiliani's reaction. .1. Bougaiilt and J. Perrier. 

.1. Pharm. Chim., 1920. 22, 129— 13b. 

Thu transformation of licxoses into acids contain- 
ing one ciirhon atom more iti tlie mohcule, hy the 
action of cyanides, does not take placje in acid 
solutions, a concentration of A'/ 100 livdrochloric 
ac id iK'ing si]ffi<;ient to prcvf'iit it : it appear.s to he 
catalysed hv minute quantities of alkalis. The re- 
action between clextro.sc and potassium cyanide is 
himokcular. In a solution containing 1, of dex- 
trose and 3 or more molecular c'qiiivah'Uts of 
pota.ssium cyanide tlu' sugar is completely trans- 
formed in 2 days at 20° C. or in 3 days at 15° C. ; 
and hv employing a known ciuautity of cyanide and 
dc'tcrmining the c'xcess^ the reaction might l)e used 
for estimating dextrose, galactose, etc. The trans- 
formation products from dextro'-e ha vc [a]j, 4-1-S7° 
so that the change' of rotation might be used to 
dctermiiK' dextrose provich'd a suibcie'iit excc'ss of 
(wanicle is used and otlu-r reactive sugars are 
absent. Sucrose is affected hy potassium cyanide 
to only a vc'iy slight extent. In a solution contain- 
ing about 2 of potassium cyanide and about 40 
of reducing sugar the c-vauidc' is c ompletcdy decom- 
posed within 10 hrs. — J. 11. L. 

Pid y.Karrbiiridcs : H ydrol y.'<is oi - — . K. Hildt. 

Bull. Soc . C’hiin., 1920, 27, 6110 — 695. 

A STVUY of the hydrolysis of sue rose*. ralTinose, and 
inulin hy a mixture of 2 mols. of sodium l>enzcne- 
sulphonate and 1 mol. of sulphuric acid. This 
catalyst docs not affect the optiial or reducing pro- 
pertic's of dextrose' or galac tose even after S — 10 hrs. 
at 95°~98° C. The rotatory power hut not the re- 
ducing power of hevnlose diminishes* under such 
conditions. The non-la'vulosie sugars are iiot 
hydrolvsc'd at the ordinar> temperature whereas 
in the case of sucrose, raffinose, or inulin the forma- 
tion of Irevulose is completed at 13° — 15° 0. after 
sufficient time. — AV. 0. 
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CniatnJlimhJc Riigtn onil five acids in plants. H. 

Colin. Comptes rend., 1020, 171, 316—318. 

The oxistence of smroso in a luimlier of fruits in 
tlio presenco of fro<' aoid at a concentration inoro 
than sufficient to cause its inversion is shown to be 
due to the preser.ee of alkali salts of the organic 
acids in the juices, ’which les.siMi the hydrolysing 
action of the free acids.— W. (J. 

Vofassiinn suits iiviii muhisses. Von Stietz. Sec 

VII. 

Fentwntafinn fiiltv. Fuller. NrrXVill. 

l^.MTNTS. 

Jtice starch; I'loccss fn, the manufacture of . 

Ileckitt and Sons. Ltd., and (\ 11. Hardy. E.P. 
I17.2.VU r.d.D. 

lIiCF. grains are bleeped in water for a few hours 
and tin'll ground until IK passes a 1.3(1 x IdO-niesh 
silk sieve, water heing adih'il duritig the grinding 
so tliat tile re.sidting paste shall contain 6l) — 62 
of water. The paste is furtlu'r diluted to 2'C 

Tw. (sp. gv. lO'd l'12d) and the starch separat('il 
in a centrifuge, or the pa.sti' is diluted to l’.”)'^ — ^2"^ 
Tw. (sp. gr. l'l)i)7 — I'dh and the separation made 
by dtraiUation. Tlie non-starchy .subslanees may 
he collected and used a^ fodder. — . P. S. 

Suiiar; Poccss id e.i-fractina T., Xaudet. 

r.S.P. I.:n;k7;i7, l.Vd.2(h Appl.. 21.5.16. 

Si:e F.FV 166. 5;*') of IdLl; J.. I'dl I, ^7'^. 


XVIII.-FEHMENTATION INDUSTRIES. 

('a jullii III ji active sahsfa nrvs ; Titratiaus with - — ■ 
o.s' indicat'irs. 71', Huficr sij^tcms in wait ami 
heer. \V. WiiHlisch and W. Dietrich. WikIi. 
Ilrau., 11)26. .'17, 25.‘> - 2’)7, 261- 261. [Cf. J., 
162(6 12’^. \. 161 A, -gJlA, 6(I7 a. 616 a.) 

The surface it iisiou of wort or beer is in general 
slightly lowered l,v addition ol A'.'P) alkali or *V/1(I 
acid. It is lowered also both by .sodium und<'cylatc 
and by euciipine flihydriK. hloride. I he <diange.s ol 
surface tension in the(.»ur''e of titration with .V/l() 
alkali and .V 10 acid, in presence of the imlicators 
mentioned. indi< ate in wort an efjuilihrium between 
organic acids and their s.ips and iirirnary and 
S(>condary jdiospliates, Duiing fermentation the 
system h* coiuk > niore id : ho arl)onat<*s appear and 
fHJCondary {dio>[diates di'app 'ar. .1. 11. L. 

Tenst-lihe f limit: Actmn nf iiJf ra-vialf f luiht an 

. n. Fein r ami F. \\ . T. inner. J. Ind. Kng. 

('hem.. li'-O. 12, 7h: 7H. 

Oim fill tivatioiis 1)1 30 difl'-rent kinds of yeast-like 
fungi were d:*triliut.d in water in l*etri dishes 
and c.vjios'mI to ultra-violet light from a K.F.V. 
quartz Me rcury vapour lamp (operating on ILl 
volts) at a di-taiu»' ol 25 <m. Twenty-three of the 
organisms v\. re hi lied within 1 min,, only 2 sur- 
vived 7 mins.. ;nid oju- ( / -o ad ; manosa) 10 mins, 

- A. .M 

Sfirchara.-e [i nvc i ^ a <<■ [ J'l i pa eat tan of hiahhi 
neftre . ///. f‘ u , lUcaf mn ha fhatasis. H. 

von Knier and (>, .SvanU rg. Z. idivsiul. C'hcm , 
1920, no, 175—160. 

Several of the autliors’ inv*-rtase F-pre[u»rationH 

irf, J., 1610, 1321) were suhmitted to fraf tional 
dialysi.s through a ffdlrHJiou membrane. Jt was 
found that the carlMihyilrate content of tin* enzyme 
rose as the dialysis went on until a point was 
reaclnsrl when jt b<‘c inie stationary. The authors 
conclude that invertaJKi must consist chiefly of 
carbohydrates. The nitrogen contentof the dialysiHl 
invortase, on the other hand, diminished, and 


reached a limit rather higher than the onS obtaiiuMi 
by one of the authors in a previous investigation, 
The.se exiK?rimpnts show that invertaso does noi 
reiiuirc if co-enzyme for its function. — S, S. Z. 

Saveharnse [/nuerfa.sT] preparations; Diffusiin, 
exticrunents u'ith hnjhlij active - — — . H. vnii 

Euler. A. Hedelius, and O. Svanberg. y 
physiol. Chem.. 1620, 110, 160—217. 

Dii-EVsioN cxperinu'nts with ditt'erent inverta 
preparations hav(* shown veloeitie.s of diffusion 
varying magnitudes, and conseiiuently the iimi, , 
cular weights calculated from those figures ;ii , 
showed siguificaiit variations. From the risiili. 
obtained, wliieh are given in detail, the aulli.)i 
conclude that llu' substrate and the products of li,, 
enzymir action <lo not diminish the size n|' p,, 
colloidal jiarticlos of the invertasc. Neither i^ tl,,. 
velocity of ditfusiou influenced by the optiniiu. 
acidity wiii<'h is reijuired foi‘ the action ol il,,. 
enzyme as eomparetl with the reaction of jrn,, 
waier. — S. S. Z. 

Emames of 71. cali roininanis irhirh are conciai,r,i 
in the decoinposit ion of iiliicuse and viininii,.! 
/] . fermentation nf ijhicasc in the ]wesvi)ir ,,i 
formic arid. F. (\ (irev. Proc. Hov. Soc. hi-'' 
B, 91, 26 L 305. 

: The product.s of tin* breaking down of dextni-,. |,v 
j 71. roti communis may he divided into tlir('i' gi.iiii). 

1 namely: lactic aci<l: acetic acid, alcohol 
! succinh- lU'iil; and formic a<id, carbon dioxide, ,i|,| 

; hydrogi’ii. the s»'cond and third groups being < 
i related. The presence of formie acid as c'i!(i;i'; 

! formate does luit inhihii the formation of !,mi: , 
j acid, and the <'(inse(jueiit jirmhu'tion of 
i dioxide and liyiliugi'ii in the i'ermeiitatiiM: 

' dfXtro.'i' l)V 71. co(i cian m ii n is. {('f. ,1.C'.S.. ( ), ; i 

-AV. (i 

fn-.jimc act iaii in I'ch i nodon f i u in tincfariiii; P 
ami Kverharf ( O womt-dc'd riaiimj funan- 1] 
S('hmiiz. J. (b-n, lOpw-kiol., 1620, '2, 61;{ i;p: 
The pre«,»‘nce of ('sterast', maltas«', lactas< , ., 

raffina^e, diastase, inula, se. ct'Ilulase, henti<-:ci ,• 
ui'< as**. rennet, ami ( atalase has hi'eii dk i i : i! ;n 
Krh ! V'daid ia m 1 1 net or i u m . I'dlis and Kv'ihi;, 
w oi.d-dest ruving fungu^ widely dist rilmti'd m W 
• in .\im iic.i. 11. \\. 

Fvrmrnlation iuhe [for s\iijars cfr.]; Mmlii.id ' ■ ; 
of the Smith A. V. I’liller. J. Jed, 

Cin-m., 1620, 12, 565. 

Tin: h.i!h e't thr It ; I,', o . i’ 
tube, instiail of hiaii..', 11 ,- 
mcirn al, is trongh--!i, ) ■ ! > u 
Its under side in • i i i ci 
tacililute tin* fallim„; p 1 id 
grow til to the low rr in > : p : - 
lion of th(‘ gas 1 ul).' pi eg ' , 
the g.iB, as it H lil'i.iN'i 
rmes vertically and i ^ 1 1 
without appreciahli- ii. 

the hiilh. small 
of coarso. dean said p e.. '! 
in the di’iire-.-ion aid m lO 
riallv in ihi' disi-m/a •' e;. n: 
of the gas as it is fm n ■ d 
- V'. V - 

fuHvt oil; forn posit ion of a samjitr of " / 

oronn of acids in atcoholxc ferment at m>' . 1- 

Liicc. J, Plnvrm. Chim., 1620 , 22, 136 I h. 

A SAMPLE of fusel oil, after extraction ol pic 
con.stituent.s and saponification of esters, wa^ ti 
tionally distilled in vacuo, and yielded d a 
peiurgonk; acid and 9‘5 d of cnpric at id, 'p" ' ^ 
a re.sidue oon.siftiirm probably of normal und g' >' 
and lauric acids. Tlie*e acids were probably imu"' 
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by degradation of higher acids derived from the 
fatty matters of the yoast. — J. H. L. 

J)fnitr\ficafion, Buijeriiick. See XVI. 

Kifrates and nitrites. Luce. Sec XXfll. 


XIXa-FOODS. 

MM; Micro-onjanisms jjrni.sL'uf/ in after 

pastearisation: their role in the decomposition 
of hydroqen peroxide. M. Fouassier. Comptes 
rend'., 1920, 171, 327— 32S. 

The organisms, B. suhlilis and Tyrothrix tenuis, 
which are frequently found in pasteurised milk, 
are capable of decomposing liydrogen peroxide in 
milk, and, if lactic acid-producing organisms aro 
present, abundance of lactic acid is produced. If 
the latter organisms alone aro present tliey posBosB 
very feeble catalysing action on the liydrogen 
peroxide, but their acid-production is completely 
inhibited. — \V. G. 

Gerber's Jtut urometer ; Sidphiiric acid unsuitable 
for use ill . F. Keiss. (!hem.-Zoit., 1920, 

44, 577. 

A STOCK of sulphuric acid caused trouble when used 
in Gerb(‘r's method for the determination of fat in 
milk by bursting tlie butyrometer tube.s or blouijig 
out tlie rublx'r stoi)pers, Tliis was due to the pres- 
ence of a large amount of nitrous acid in the sul- 
phuric acid, oxides of nitrogen lunng liberated 
when the acid mixed with the milk in the tube. 

— W. P. vS. 

Vroteins and niethuds of determining their composi- 
tion. (b Andersen. Kong. Vet.-og. Land. 
Aarskrift, Copenhagen, 1917, 30S — 331. Chem. 
Zentr., 1929, 91, T.V., 113. 

The Van Slyke method for tin- analysis of proteins 
(J.,191I, 1135) is modified, the fifth fraction (amino- 
nitrogen) being divided into two sub-groups. 
Glycine, alanine, serine, plemylalanine, tyrosine, 
valine, and the three isomeric leucines as inonoami- 
iiomomx arijoxylie acids form one stih-gronp, whilst 
asi)aragiuie acid and glutamic acid as inonoami- 
nodicarhuxylic acids form tlie other. If a mixture 
of all thi'se amino-acids in solution is netifraliscd 
with sodium hydroxide in the way usual for formalin 
titrations, the inonoearhoxylu’ aeids, together with 
proline ami oxyproline, remain in the free state 
whilst the dicavboxylie. acids form sodium salts. 
When tlie solution is cvapqrated to dryness and the 
residue incinerated, the amount of sodium carbon- 
ate in tlm ash is equivalent to the quantity of 
dicarboxylic acid.s present. — W. P. 8. 

Proteins; Itelation of the free amino groups to the 
lifsine content in — — . K. Felix. Z. physiol. 
Chem., 1920, 110, 217—229. 

The author has estimated the nitrogen titratable 
with formalin in hydrolysixl and non-hydrolysed 
arachin (from /lrac/if.« hypogcca), glycinin (from 
Soja hispidn), and gelatin. From the results ob- 
tained it is concluded that the fraction of the 
hydrolysed protein which is precipitated by p! os- 
photungsti^ acid after the removal of the other 
diamino-acids contains another nitrogenous sub- 
stance besides lysine. Van Slyke’s assertion that 
tlie free aininu groups of unhydrolysed protein.s 
contain exactly one half of the nitrogen of the lysine 
in the protein molecule is not justified. — S. S. Z. 

Proteins; Influence of the substrate concentration 

on the rate of hydrolysh of by pepsin. J. 

H. Northrop. J. Gen. Physiol, 1920, 2, 695 — 611. 
The rate of digestion and the conductivity of egg 


albumin solutions of different concentrations are 
approximately proportional at the same pn; this 
agrees witli the hypothesis first «‘xpressed by Pauli 
that the ionised protein is largely or entirely the 
form which is attacked by tin' en/.ymo. (I'f. J.C.S., 
Sept.). — H. ^V. 

Polenske and Peichert-Mcissl valm's. Kirkham. 
See XII. 

Patents. 

Organic substances; Methods for driiing, baking, 

roasiinrj, and cooking . (f. F. F. Tribes. 

F.P. 138,104, 21.1.20. Conv., 21.1.19. 

Divided organic material, c.g., grams, fruit, 
i coffee, meat, etc., is mixed witli a jxtwdered re- 
I fracLory substanci* so that the surfaco of tho 
I organic material is covered with an air-excluding 
i coating; the mixture is heated to tlu' desired tem- 
I porature while it is stirred ami is then cooled by 
I the further addition of refractory .mibstance, during 
' which addition tiie stirring is continned.~W\ P. S, 

! Margarine or the like; Manufurturc of . J. R. 

[ Sorensen. K.P. 14(3,5(37, 18,3.19. 

; The ingn'dients are emulsified in an open tank 
! provided with stirrers and a jacket, and are then 
cooled by circulating cold brine through the jacket. 

; ' — W. P. S. 

; Butter subsi if ufes, edible fats, and the liJ:e; Manti- 

' fact lire of . \V. (’hiyton and G, Nodder. 

I E.P. 1 17,257, 7.4.19. 

I An emulsion of the reiiuirtsl ingredients is passed 
I eontinuously into one end of a easing containing 
; a hollow rotating worm througli wliich a cooling 
; liquid is circulated. Scraping ^\hl'els engage the 
I worm so that the whole of the emulsion is brought 
j in contact with the cooling mu fai'c. At tho exit 
: end of the casing the material is forced through a 
j fine gau/a‘ sieve sujiporU'd between perforated 
i phues, and then passi's througli a converging 
cliamher wlu're it is compresst'd into a compact 
mass, which i.s discharged througli a nozzle pro- 
videil with drainage channels for tlie removal of 
small amounts of water from liu' surface of tho 
material. In an alternative aiqiaratus tho emul- 
sion is pumped suecossively through a cooling 
<-liamber, a chamlxu' of gradually increasing 
diameter, a sieve, a converging cliamher, and a 
nozzle fitted with drainage i hanuels. The material 
may he acU’d on by heaters or stirri'rs before and 
after passing the sieve. — W. ]’, S. 

Bread; Manufacture of leavened. . H. A. 

Kohman and K. Irvin. F.S.P. 1,345,(380, 6.7.20. 
Appl., 13.12.19. 

Lanoein is mixed with the dough as a shortening 
agent.— W. P. S. 

Coconut; Process of preparing or treating and 

product obtained therebu. F. Baker, jun. U.S.P. 
(a3 1,348,687, (o) 1,31S,(3SS, and (c) 1,348,689, 
3.8.20. Appi., (a) 31.10.17, (a, c) 14.10.18. 

(a) FiNET.Y-DiviDEn cocoiiut kernel i heated at 212^ 

■ — 225” F. (100” — 107” C.) in open recxiptacles, and 
tho latter, while hot, are transferred to a chamber 
from which the air is then cxliau.'^ted. The recep- 
tacles are closed while in vacuo, heated to a tem- 
perature sufficient to sterilise the loiitents.and then 
cooled suddenly, (n) Tho <uconut kernel is mixed 
with a quantity of heated sugar .solution, or (c) 
with heated coconut milk, l>efore it i9*.subject€d to 
the above process. — W. P. 8. 

Baking powder. F. Rdsolcr. G.P. 322,021, 4.9.18. 
The pow’der consists of a mixture of carbonates with 
dried and powdereil leaven. A fresh leaven, con- 
taining about 1*0% acid give.s, after air drying at 
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8° — 25° C., a powder contnining nbout 1’8% of effec- 
tive acid, and also ncid-formingr enzymes and living 
yeast cells. — A. G. 

Cheese; Process of inahino Emmenthal or Swiss i 

. C. F. Doane. K.l\ 148,724, 21.1.20. ' 

See U.S.P. 1,334,61)5 of 1020; J., 1020, 346 a. 

Kdihle (til jocpa rotlons in (Inj form. H. \. 

Uunhain. K.P. 14S,734, 30.1.10. 

See U.S.P. 1,302.4S6 of 1010; .1., 1010, 511 a. 

Food hcveraoe and process of molimj same. J. L. 
Kt'llogg and B. Kazinann, Assrs. to Kellogg 
Toasted Corn Flake Co. U.S.P. 1,348,000 and 
1,340.(MK), 10,S.20. Api)l.. 31.3.17. Benewed 
27.6.10. 

See F.P. 120,121 and 120,270 of 1017; J., 1010, 26 a. 


XIXb.-WATER PURIFICATION; SANITATION. 

Copper spraij liquids: Aefion of rain wafer on the 

deposits from . Villedieii and G. Villedien. 

Coinptes rend., 1020, 171, ,360 36.3. 

Ordinary country rain water (Kh's not dissolve even 
trace.s of (opper from the precipitates ocurring in 
either Bordeaux or Burgumly mixtures.— \V. (i. 

Potash etc, from kelp, Spencer. S'/o Ilu. 

Venif rifienfion. Beijt'riiuk. See X\’J. 
yitratesand nifnlcs. Lu< e. Sec Will. 


Ol. XX.— organic products, &o, ISeiit. 30 . 192 a 


alkaloids have been prepared, {Cf. J.C.S., 1920 
i., 499.)— AV. O. 

Phenyl derivatives of arsenioiis arid; Jodometne 

estimation of . P. Fleury. Bull. Soc. Chim 

1920, 27, 699—704. 

For the eKtiinatioii of each component in a mix. 
tore of arsenious, phenylarsine, and diphenylar.sill,^ 
chlorides and triphenylarsine a known amount dI 
tlie mixture is dis.solvod in benzene, and the soluta,,) 
is extracted with aqueous sodium hydroxide. 'I'li,, 
extract, which contains the arsenious acid hikI 
j)heiiyhirsino oxide, is a<'iditied with hydrmliloi j(' 

! acid until the aciclity is apnroxiinatidy X/lO; ;i,i 
I equal volume of alcohol is auded, and tlie niixfnr,^ 
i is titrated with standard iodine. 'Phis titraiinn 
gives the amount of phenylarsine chlorid«‘ prev,.„(; 
in the original mixture. An excess of sodlujn 
bicarbonate is adth'd, aiul the titration eontiniKq 
till the .second end-point is reaclu'd. The additioii.ii 
iixline rc'quired is equivalent to the ar,>mu,ii|j< 
chloride originally present. 'I'he benzene' solntinn 
left after the extiautioii is titraUnl with .st a nd.iiil 
iodine, tin* amount rt'(|niia'tl lu-ing equivalent lo ili,. 
diphenylarsine (diloride and triphcnylarsiim on jn. 
ally pre.sent. To the liejuid resulting from lh.> 
tion exct'ss of a(iuoous sodium bicarbonate i^ add.d, 
and the liepiid is extracted with cldoroforni . T),.’ 

('Xtraet contains the triphenylarsine oxide, aial n 
the aipieoiis solution is acidified and again extt.o iid 
with ehloroform the seeoml extract will (out a in d,,, 
di|)ln‘nylars«‘nic tn id, whic h niay l>e obtain, d m i 
crystalline fonn on evaporation of the solvmii. 


iVvTKNTS. 

ITo/cr; Prihora/ ot aimosp'oriir o.rqaen ft out — - — 
bfj nuatis of iron. L. ami U. St«'inmuller. (».U. 
320,893. ;10.5.17. 

The water is jtassed tlrsi through filters with sur- 
faces (plates, tubes, ling'', oiv.) whieh are -mooth, 
easily *d low .activity, and tln-n 


through filters surf.ices c»f high 

activity, fn this manner ihe ar^iv*‘ ^'irfacos can he 
maintained dean for a greater fettgtld*^* /in 

- .1. s!T..y 

Pendenm/ foul trust r 'j>i>e'i othm ,1 rss : Process and 
oppnrahis for . v,,,p p ,q21.',i| 

10.1:^ i". 

The wa.sie gJiscs aP' lerl direct to the* coal hunkers 
of the plant, wiiic li ;ir.. pro# idrd with the inx c's- 
sary fittings enafding th. m to he mrcl .m de(>cl(oi>-- 
ing filters, . .1 . (;. T. 

[Urt/r/-] pujifiiini/ mntciud: Manufarftne of - -• 

C. Af.'L>sa t/'cli, As..r. to The IVrmutit C’o. U.S P 
l,343,<r27, 22.g.20. Appl.. 

See K.P. 20.1 U of loi i ; .1.. loi."), 

Fun(jind*>. F.P. 116,67^ ;,,id (TP. 320 iOD S,e 

XVI. 

FertUtser. U.S.P. 1 . 3 H,;i 2 o. Sr, XVI. 


XX.-0BGANIC PBODUCTS: MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 


Dipltenylarsenions eldondr anti njanide. {I),j ’ , m,/. 
eldtiroa rsi ne ant! <1 i ph r n jd c fitiiioa i si nr .) f 

Morgan and 1). (\ Vining. Uhem, Sn. liaie, 
1920, 117, 777 783. 

TuiPiiKNYi.Ait''lNK was prc'parc'd on an expei m ot.il 
technical scaih* by the' interaition ot ai-. lUitiis 
c hloride', ( hlorohenzene, and sodium in an in. it 
nic'dinm, r.ij,, xyUin*, cming a .ste« l reai in n v - .l 
provicled with lic'ating ami water cooling : a- 

ments and firted w ith a stirrer, rc Ilux 


oi 


fqr ‘'olding the licptid rcaigc nt', ,i 
gla.ss reserve’, -ens. The ehiet 

a sodium drop[,ing afcparaV ' '"cdied nml.r .i 

the m<*tliod Is that the' sodium is ' i i" nm 

layeT of xyh'in* in this appareitus and idfodi/p ^ 
graelually thremgh a .silna sight glass into thl 1 i,- 
le-agc nts mixi'el in the reac tion vc-ssd. the ! . in p,>r;i- 
ture h.-ing inaintiiinc'd at 7n- ('. 'I h,- pro.Inc i Vs 
mohite'cl Without any addition of w.ate'r by fdt.-ring 
whilst warm from the pna ipi tap* e,f sodiurn ddoi ah, 
and distilling of} the solvent, when triplic'nd.irono 
remains as a pah> yedlow crystalline' mass. '| ius was 
eonveo fc'd into diplaoiv Ichloroarsine by h<M 1 1 n g w i tli 
arsenious ddorieh* for .3 hrs. in ;i lotating auto, |;,v(> 
and traetionallv svj.arating the prodmg hv distilla- 
tion in a enrrent ot earhon dioxide at redm od pres- 
Mire. Dipla'iiyhirse'iiioiis cyamele was most con- 
vonmntly ohtaine'd by heat ing diphe-nyh liloroarsino 
with a 10 excos^ot silver c yiinide in a gla ■. •.-] imsi 
rotating autoelave* for ,3 lirs, at 150' 166 (’ The 

.vield e.f eyanidc* of m.p. 28"' (’. (IK) ,>„re ) w.cs'ahout 
.»2 of the thceuy. Othe r nadhoels is pr.'p;miig thi.s 
suhstaiiee. from diphenyhirs.*niouH oxide, diphenvl- 
eaceMlvI. and diphetiy larsmious sulphide an' also 
de'cse rilH-d. (T F. Af. 


Pelletierine and mifh yl pellet ie, me , (;. Tanret. 

Bull. S(K. Chim., 1920, 27, 612- 621. 

Thb author . reaffirrn.s previous results (Compte s 
rend,, 1880, 90, 697) a.s to the* projmrtieM of 
pelletierine and methylfH-lIetierine, found in the 
bark of the pomegranate trev*, and refutes the state- 
ment of Hew and Eichel (J., 1918, 559a) as to the 
non-ex ifttence of optically active fomw of these 
alkaloidn. A number of salts and derivatives of the ' 


t.htinol [ ; Urortions af - ). J. Messiier. Pliarm 

Zcntralh., 1920, 61, 454 155. 

(>ri.Noi. re'duevs silver nitrate in the cold and 
fhnng<>,s the colour of Fehling’s solution to gren'n, 
bill actual reduction of the copper, with pre<'ipitn- 
tiori of cuprous oxiile, takes place onl^' after long 
conUet or when the mixture is heated. Htntementa 
'k ”*^/’j**’’**^ Fehling’s solution is reduced in 
the cold and silver nitrate only when heated v itn 
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(juinol are incorrect. The reactions arc of little, if 
any, use for differentiating between ciuinol and 
catechol. — W. P. S. 

CatoJufic oj'idafion. by unsaf urafed compounds (off*, 
liijdrocarhons, eic.). .1. Bougault and P. Robin. 
Coinptes rend., 1920, 171, 353 — 355. 

DicHLOiiOETiiYL sulphide in solution in turpentine 
oil when c'xposod to the air is oxidised (o dichloro- 
ethyl siil[)hoxide, 80(CjH^CI),., ni.p, 112'^ C. Tin- 
turpentine may he replaced as solvent by various 
unsaturated oils or hydrocarbons. If |)ure dicliloro- 
ethyl sulphide or its solution in a saturated oil is 
exposed to the air it does not undergo oxidation. 

— W. U. 

sidpJtUle: Yohnnetrir rstimoimn 

of . AV. F. llollcdv. Chem, 8oc. Trans., 1920, 

117, 898^902. 

The formation of a crystalline double salt with 
cuprous chloride, of the cuustitution [((T1;,CI. 
C’HjlSJ.CUijC'l,,. is utilised f(jr the voluinetrie esti- 
mation of /i/l'-(lich!()roethyl sulphide in mustard gas. 
Higher chlorinated compounds do not thus react 
with cuprous chloride. About 1 g. of the sample is 
weighed into a 100 c.c. stopperecl flask, 10 c.c. of a 
standardisc'd, fro.shly prepared solution of cuprous 
chloride in absolute alcoholic hydrogen chloride is 
added from a burette, the contents of the flask are 
allowcsl to remain for 10 mins, in the cold, wuti j 
occasional agitation, and are then diluted by the 
addition of 50 c.c. of 5 sodium chloride solution. 
After mixing well, tlie contents of the flask, which 
now nu'asurc' 595 c.c., arc filtered througli glass 
wool, and the excess of copper is estimated in an 
alicpiot portion of tin' filtrate liy means of ])otassiuin 
iodide and thiosulphate in the usual \yay, after 
oxidising with hydrogen peroxide and boiling three 
times lu'arly l«i dryiie.ss to r -move the excc.ss of 
volatile oxidising agents present. The total cop|>er 
is determined l)y a blank experiment, and the differ- 
ence repres('nts tlie /f/T-dichloroetliyl sulpliide in 
terms of A'/ 19 thiosuliihate, 1 c.c. of which is 
equivalent to ()'0159 g. — (1. F\ M. 

Tf‘i nruif romcihonc : ( of redurimj arinifs on 

(t/id 0 lap^d miihod of rsiinuifiou \ (ind rsfi- 

inafion of h j/dnv.iiic]. A, Baillie. A. K. Mac- 
iK'lii, and X. 1. AlijNWi'll. Chmn. Sue. Trans., 
1920, 117, 889—881. 


such that the alcohol is protected from oxidation, 
as, for example, in the case of glycerol by con- 
tinuous removal as glycerophosphoric acid or by 
the pres(‘nce of further nitro-groiips, or when the 
oxidising action of the nitric acid is suppreBSfxl 
by the presence of reducing agiuits or of sulphuric 
acid, the. alcohol is readily regemerated as such on 
liydrolysis, thus proving that the first stage in the 
deiompositioii is an ester hydrolysis of the normal 
type. The liydrolysis is, moreover, shown to re- 
.semhle that of other esters in tlie relationship be- 
tween velocity and concentration of hydrogen or 
hydroxyl ions, and the bearing of this relationship 
on the stabilisation of nitric esters by means of 
weak alkalis is .shown. 1'he ordinary hydrolytic 
(IcHomposition passes then fore through the phases: 
ineipient ester liydrolysis; internal oxidation, 
possibly to an alcohol peroxide; formation of an 
akbdiydc; and decomposition to hydroxy acids. 
'I’he non-liydrolytic, diK'omposit ion of nitric esters 
in the absence of water, by nitric peroxide, i.s slow, 
hut autcx'atalytically aeceicrated, and the action of 
feehb' alkalis in combating acid hydrolysis is shown 
by the stabilising inlluciui' ot weak bases such as 
diplieuylamim* ; stronger bases, on the otlier hand, 
such as hcii/.ylamim' or aniline, i aiisc an even more 
rapid (bx-oniposition (aminolysis),- (1. F. M. 

Aad(ddch ydv and acciir dr ill ; Con vc rsuni of aceiyl- 

enr into . B. Xciiniaiiu ami H. Schneider. 

Z. angew. C'hmn., 1920, 33, 189— 192. 

For the conversion of acetyh iu' into acetaldehyde 
on the laboratory scale tlu‘ best results were ob- 
tained by leading tlu’ gas witli vigorous m('c:hanical 
stirring into 90 ' a<'etie acid containing 3% of 
mereurie sulphate in solution, the temperature 
being maintained at aliout 3i)° ITider these con- 
ditions nearly 9(1 of the theoictical yield was 
obtained. At 10° — 5{P C. the rate absorption was 
actually great<‘r, but the pcrceiitago yield of 
acetaldehyde was reduced to 70 — 80 \ Using a 
dilute sulphuric acid nnwlium insti-nd of acetic acid 
tin* reaction was more <'rrati<'. and under favour- 
able circumstances only 70 — 75 yields wore ob- 
tained. The best resuit.s in the direct conversion 
of acetylene to acetic acid wi re obtained by using 
the above nierenric sulpha t (’-acetic acid catalyst 
witli the additiiui of vanadium ])cntoxide, acetylene 
and oxygen being led in alternately. Yields of 
aceti<- acid up to ^3 wio'e obtained. — C!. F. M. 


Tetranitromktii.xne is rapidly coiiverO'd into uitro- 
form whi'U shaki-ii with a{|Ueous alkaline solutions 
of reducing .agents, such as sulphites, arsoiiite.s, 
Rodinm potas.sium tartrate, or hydrazine. If 
potassium hydroxide is used to keep the solution 
alkaline, the nitroform separares out as its spar- 
ingly soluble ixitassiuiu salt. The rx'action proci'cds 
• sulphites, for example, according t(» the c(pia- 

C(X( ),d, I K,S(),4 2K()H ( \ ()A ,CK - K,S( ),- 

+ Witli aqueous solutions of hydrazine 

reduction is ((uantitativc, and measuix iinni in 
,t(i'.1litromet<'r of the volume of iiilrogen evolveil, ac- 
fn tlie equation, XH.,.NH,-I 2C(N().)^— 
-fiK0H=:2(N(),),CK ! 2KX(b4 N, f lHA) alfonls a 
. (pOOVenient nudhod for estimating tetrnnitro- 
il^thane, i ven in the jncsence of nitric or nitrous 
; Uoiiversi’ly tctrauitromcthaiie may he cm- 

•^iiwyed for tie' estimation of hvdrazine in solutions 
P'dts.-U. F. AI. 

!Wc f.s/r/'S' Ih riiin jKisit ion of . 1?. C. 

“^ftriner. Chem. Soe. Trans.. 1920, 117, 800 — 818. 
;KCT decomposition of nitric esters under the 
ince of hydrolytic, agent.s into aldehydes, 
lie acids, and formic and oxalic acids as 
^Ulttted bv Lowry and others (J., 1920, 558 a) 
‘ifEOt take place, but such oxidation as may 
alwavs preceded by hydrolysis into nitric 
the alcohol. When the conditions are 



, Sodium formate: Fnefors in thr conversion of 

to o.ritlate. E. H. Leslie and C. D. Ckirpenter. 
Chem. and Met. bhig., 1920, 22, 1195—1197. 

, In the conversion of sodium formate to oxalate by 
beating it with caustic soda, the best results are 
obtained by using approximately 1% of caustic 
s(Kla and a pri'ssure of M in. of mercury at 350° C. 
The process should he a coutinuiius one in which 
small quantities of formate only arc subjected to 
tliese. conditions at any one time. A theoretical 
di.scussion of the principles underlying the process 
is given. — A, R. P. 

Tbiimid: Synthesis of from peymene. M. 

1 Phillips and H. 1). Gibbs. Ind. bhig. Chem., 

, 1920, 12, 733—734. 

p-CvMKNEwas isolated from a i nub' oil derived from 
! a sulphite sjiruce pulji mill ami purified liy treat- 
: ment with sulphuric acid, washing, drying and re- 
i distillation. When nitrated it yielded nitrocymene, 

1 which Avas reiluced to cymidine by means of iron 
I powder and bydrocbloric ai id. 4'liis was converted 
I into a mixture of o- and i>- cymidinosiilphonic acids, 

1 and these, in turn, into the corresponding diaso- 
! eymetw'sulphonie acids, both of which yielded 
; eyinene-81-sulphonic acid when treated w'ith ethyl 
I alcohol and copper powder, and by fusing the 
1 sodium salt of this acid with sodium hydroxide 
‘ thymol was formed. — C. A. M. 
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Volatile oil of Mosla grossescrrata, Maxim. Y. 
Murayama. J. Pharni. Soc. Japan, 1920, No. 
459, 389 — 408, (67. Kiirukawa and Tomizawa, 

J,, 1919, 877 .\.) 

Three samples of oil from wild plants had tho 
following cnaracters : — Sp. gr. {)'9985 at 15° C^., 
0 9543 at 15° C,, 1 0488 at 19° C., saponif. value, 
33, 23, - ; saponif. value after acetylation, 66 (5, 
51-5. — ; a, (I dm.)- -3-75°, -- 3-2°, -11*75°; 
methoxy content. 7 07%. 11*38% ; phenol content, 

20%, — , Tliyniol, niethyleiigenol, p-cymol 

(j>-hy(lioxyisoproj)yll)enzoic acid, ni.p. 1.53° 0.), 
a te"ii)ene, and a sesquiterpene, b.p. 136° C. at 
12 niin. were identified in tho first sample, thymo- 
quinol and thymol in the second, and myristicin in 
the third .sample. A sami)le of oil fiom tho culti- 
vated plant had a dark brown colour, sp. gr. at 
15° C., 0*9006; acid value, 0; saponif. value, 37*0; 
saj)Oiiif. value after acetylation. 49*2; Op 4*.5°, 
methoxy content, 34 . Thyinoquinol (0*9%), 
thymol (13%), and a tej peiio were detocted in the 
oil. — K. K. 

yitroghjcerol; Dvfermindtion of . H. D. 

Richmond. Analyst, 1920, 45, 260 — 26.5. 

The follow ing motlKHl is described for the analysis 
of commercial nitioglycer»)I solutions (Lujuvr iri- 
nitrini, L. (jlonoini) : — 5 c.c. of the .sample is mixed 
w’ith 50 c.c. of water and titrated with A /lO barium 
hydroxide solution. After deducting 0*1 from tlie 
numl)er of c.c. of alkali solution used, the result is 
dividt^ by 1*02 (correction for slight hydrolysis). 
To determine <be nitroglycerol, 5 c.c. of a 10% 
solution plus 5 c c. of 90 alcohol, or 10 c.c. of a 
5% solution, is treatcnl witli 25 c.c. of A' /2 alcoholic 
sodium hydroxide solution ; 10 c.c. of the latter solu- 
tion i.s requir^sl for 20 c.c. of a 1% nitroglycerol 
solution. After 5 mins, phenolplithalcin is .added, 
and the exccs.s of alkali titratosl with AVI acid. If 
more than 4 c.c. of acid is used tlic determinatiou 
must be repeated, increasing tiio alcoholic strength, 
since tho final .solution iiuHt contain at least HI 
of alcohol. The volume of alkali solution us<al is 
corrected for tho acidity as found above; then 1 e.r. 
of A’/l alkali solution is equivalent to 0*05675 g. of 
nitroglycerol. If 2 c.c. of “ lOO-vol.*' hydn»gcn 
peroxide is added before the addition of alkali, the 
final alcoholic strength has much Ic.ss influence on 
the titration. — W. P. 8. 

Heat <7 coinhiisfinn of raihnn compounds. 
Richards and Davis. Srr IIa. 

Oxidation of toluene. Xakao. See. VI I. 

Decolorising raih'/O. Hock S> 4' .W'll. 

Anfipyrinc in pyyaini>I<,n€. Luce. See XXIfl. 

Glycol. Alullcr. XXIU. 

Patents. 

Profocntrchun' oldehudr; of . 

Confectionery lngre<lient.s, Ltd., F. E. Matthews, 
A. T. King, and T. Kane. E.P. 145,871, 1.4.19. 
The acid chloiido of any suitable a^yl derivative 
of protO( itechuic acid siu h :»s tbc in ctate, benzoate, 
carbonare, or p-tolurru‘.suij)honatf, or ot tlic bcn/.xl 
other of protocatechuic acid is reduced to the 
corresponding derivative of protr> atc'^^huic alde- 
hyde by treatment in an inert solvent at boiling 
temperature with hydrogen in presence of a hydro- 
genating cataly.st, such as palladium or nickel. 
When the evolution of hydrogen chloride has f eas«>d 
the aldehyde ft recovered from tho filtered lirniid 
ill the form of its bi.srilphite compound, — G, F, M. 

Enters; Methods of forming . E. C. U. Marks. 

From U.S, Industrial Alcohol Co. E.P. 147,337, 
23.6.19. 

Estebs of the high^ alcohols are produced by 


partial esterification in presence of a dehydrating 
agent separating the latter, and continuing the 
esterincatien at a higher temperature. For in- 
stance, a mixture of 3205 g. of fusel oil (sp. gr. 
0*8268), 256 g. of sulphuric acid (sp. gr. 1*84), and 
2564 g. of glacial acetic acid is kept for 24 hrs. at 
ordinary tciiiperature, with occasional agitation. 
The aipieons layer containing all the sulphuric acid 
is separated, and tho oily layer distilled at 1(X)° C% 
until the separation of water ceases, indicating 
that estiwification is complete. The ester layer in 
tho distillate is from time to time separated from 
the wati!r and returned to the still. The still con 
tents are finally neutralised wdth 30% sodium 
hydroxide solution, the aquwus sodium acetiUo 
layer, which separates, being drawn off, and dis 
tilled at 100° C. to recover any amyl acetate it may 
contain. — G. F. M. 

.S'/Vrer salts of aliphatic a-ainino acids; .Mamifaci u i , 
of complex — H. R. Napp. E.P. 148,071, 
23.9.19. 

Complex silver salts of glycino are obtained by 
tre.ating silver oxide or organic or inorganic salh 
of silver with a solution containing about 5 equiva 
Irnts of the amimj-acid, and crystalli.sing the filtri.q 
solution at temperatunvs below 0° C. Tho eompli x 
salt obtaiued is more stable than the normal siha i 
salt. It is soluble in wuiter, to which it imparts .m 
alkaline reaction. Sodium hydroxide causes i.n 
immediate prccijiitation of silver oxide, and no 
precipitate is produced with albumin. Tho con, 
pound has no irritating effect, and this, togelluM 
with it.H other properties, rmulers it suitable im 
therapeutic purpose.s. Complex silver salts of otln r 
aliphatic* a-amino acids have similar properties, an l 
are prepared by evaporating solutions of sil\, j 
oxide or its salts in excess of the respective aniiiM., 
acids.-G. F. M. 

Mcdiciiod oil ])rrj)orafions in dty fiOin. 11. \', 
Dunham. E.P. 148,587, 30.1.19. 

See r.S. Pat. 1,31)2,487 of 1919; J., 1919, 511 a. 

S'hihle com pound.'< from Coal. G. P.306,171. S>> li\ 


XXI.-PH0T0CRAPHIC HATEIIIALS AND 
PROCESSES. 

I'rintiioj out paju’t's; Iteconlimj the chni aei > < i ' ^ 

curve of . F. Formstcchcr. Phot. Ko'.r 

1920, 57, 191 -197. 

A " EiusT ’’ print on the paper to be examine d 
ma<le by exposing through a paper scale of kiionn 
t>|)acities. After rendering the ba,so of this pun: 
transparent by soaking in paraffin oil or wax, a 
second print i.s made on any siiitublo iiaper tlirouya 
the first print and the exposure scale placc.l ;u 
right angles to one anotlier. Lines of eipial (Icn>n > , 
’• Iso-opak<-ri,” on the .sc( ond print ri'prociu la 
required charui toristic curve. Ji. V . S. 

I’rinl-out lutpci.^; {'tfimir \ oj the imogr] ni ~ 

factors affecting it. F. Formstcchcr. |)< <!- 
Worhensc lir., 19*20, 3:5- 31. Cbcm, Zci <i .. 
1920, 91 , IV., 156. 

The colour of the printing imago depends 
size of the preeifdtalcd silver parti( les, whe n ■ 
affected by the initial comlition of tho sensitn-* 
silver Bftlt and also by tho atrength of tho minting 
light and by rnoiBture. Emulsions with a low 
portion of citrate give bine images, 
becoming finer grained and the colour r^etlder w i 
increasing quantities of citrate. The redder imag* * 
have also a softer gradation.—B. V. S. 
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XX11.-EXPL0SIVES; MATCHES. 

Nitrocellulose ; Viscosity of solutions of in 

mixtures of acetone and water. I, Masson and 
K. McCall. Clicm. Soc. Trans., 1920, 117, 819 — 
823. (Cl. J., 1920, 172 t). 

The viscosity of sols of nitrocellulose in anhydrous 
or aqueous acetone rises rapidly within a few 
minutes of mixing to a inaxinmm value and then 
gradually falls, and the sanio is true with ether- 
alcohol sols of minimum viscosity, but the more 
widely tlie composition of the solvents deviates from 
this “ optimum ” value the longer i.s the time taken 
in attaining the highest viscosity. The viscosities 
of nitrocellulose in anhydrous acetone are relatively 
high, but traces of water have a marked effect in 
loAvering the viscosity down to a certain minimum 
value, after which it again rises with further addi- 
tion of water, until when upwards of 12% of water 
is present the liquid no longer permits of the dis- 
persion of the nitrocellulose. The optimum solvent 
composition at which viscosity is at a minimum is 
not the same for all kinds of nitrocellulose, nor is 
it quite independent of concentration; in fact, the 
gel absorbs selectively varying quantities of the 
fluid, and hence the composition of the fluid pha.se 
at e(iuilibriuin is not necessarily the same as that of 
the solvent before admixture with the nitrocellulose. 
None of the equations which have been hitherto sug- 
gested for correlating the viscosity of sols with the 
concentration of the disperse phase is applicable to 
the sols under discussion, except over small ranges 
t»f concentration. — G. F. M. 

lihiMiruj explosive; Modified TNT (rnixhire of 
Trojan yrenade poirder and frinit roiul ncnc) as 

a . C. E. ^[unl•oo and S. P. Howell. U.vS. 

liureau of Mines, lleports of Investigations, 
June, 1920. 

The composition of Trojan grenade powder i.s: 
Mcisture, ; nitrostan h, 24‘37% ; oils, 1*13'; ; 

sodium nitrate, 37’t)2,;-, ; ammonium nitrate. 
.33’3ri ; ammonium chloiude, 0 39 .o : carbon and 
ash, 2'IJ . It gave tlu' tollowing results: Velocity 
of detonation, 3711 in. pi'’- sec.: Trau/l block, 21C 
(-. 0 . ; .small block, 151’ mm.; ju-essuro, 883(3 kg. per 
eq. cm, ; unit dellective charge, 25G g. ; calorimeter, 
]037‘] cals, per kg.; A'olume of ga.s, 131*7 1. Cum- 
parative tests with 4(>_ ommoniu-dynamile gave: 
3157 m. p<‘r sec.; 202 c.e. ; 12*8 mm.; 8921 kg. per 
sq, cm.; 213 g. ; 1122 cals, per kg.; 110 1. Large 
surjilus stocks of Trojan grenade powder deterior- 
ated on storage on aeeouut of deliquesceiiee and 
when .submitted to the inlhu'Uee test M'ith a No. 8 
detonator were found tp be too in.sonsitivc for nsi*. 
A mixture of equal parts of the powder and trini- 
trot-oluene, however, proved to be a .satisfactory ex- 
plosive and was styled “ modified TNT." The 
craters produced on explosimi were larger than 
tho.so obtained with trinitrotoluene alone. The 
mixture i:i free from dust and is consequently more 
readily packed, with h'.ss risk to the health of the 
worker.s. It may be [lacked in [laralhned paper 
cases, a cartridge measuring ll"x8" having 
apparent sf). gr, IT5, or it may be useil in loose 
form in containers. A detonator of the same grade 
as re([uiie(l for trinitrotoluene must be used. 

—AY J AV. 

Explosives ; Apjiavafus for dcfermininy the c.r- 

plosion icmpi’raiurc of . A. Langhans. Z. 

ges, Schiess- und Sproiigstotfw., 1920, 15, 161 — 
163. 

The apparatus compri.ses a rectangular or cylin- 
drical lead block surrounded on all sides except 
the top by an iron or copper jacket, and having 
drilled sockets in which arc placed test tubes con- 
taining the samples of explosive, an additional pno 
being provided for a thermometer. To reduce the 


weight of the apparatus it may be constructed of 
iron, copper, or brass, and drilled to admit of the 
insertion of small leaden containers, preferably of 
conical shape to facilitate their removal for re-melt- 
ing. To avoid adherence of the lead to the block, 
an iron or copper sheath may be used. The ex- 
plosive may be kept under observation during the 
i test by a suitable arrangi'meiit of lateral and ver- 
; tical holes and inclined mirrors.-— AV. J. AV. 

I Nitrometer; Explosions durimj operations with (he 

' AVitt. Z. ges. SchiesH- und SprengstolTw., 

1920, 15, 145. 

; NiTnoGLYCKRiN and trinitrotoluene residues, ob- 
, taiiu'd by extraction with ether in a Soxblet ap- 
paratus, and then dried in a vacuum desiccator and 
treated with sulplniric acid for the nitrogen esti- 
mation, were found to ignite when transferred to 
the nitrometer. In somo cases an explosion re- 
sulted during shaking in the apparatus. Impure 
: ether is the origin of the trouhlc, to avoid which 
tlie purest quality must lx; used ; the extract is 
then completely <lried in a vacuum desiccator and 
preferably heated to 5(1^ C.. only a very .slight loss 

■ of nitroglvcerin re.sulting at thi.s temperature. 

— AV. J. AV. 

Nitric esters. Farmer. Sec XX. 

Patents. 

, Nifrocclhdosc; Stohil isat ion of and apparatus 

therefor. B.vandcrLuan. E.P. 147, 378, 2.10.19. 
For .stabilising and simultaneously sub-dividing 
nitrocc'llulose nsi‘ is made of a rotary boiler of wood 
or aluminium provided with jnuldlos and liaving 
two o[)posite manholes. Steam is introduced by 
means of a j)ipe through the a.xis of the vc.ssel, ex- 
haust steam escaping through a pipe which is 
s(‘|>arated from tlu; int('rior of the boiler by a sieve 
bottom. The contents may he discliargcd into a 
hopper, whence they can he passed to the pulping 
tnaehine by pumps. The process ensures energetic 
and rapid stabilisation of tlie material, economises 
steam consumption, and simpliHes tlie discharge of 
the stahilisi'd nitroecllnlose. — AV. J. A\*. 

Explosives; Gelafinisntion of ceUidose nitric esters 
in the inanii fart lire of . AV. Kintonl and 
T'. J. Nolan, Assrs. to Xolx-l’s Exj)losives Co., 
}Ad. 1,318.741, 3.8.20. Appl., 19.5.19. 

See E.P. 131,389 of 1918; J.. 1919, 795 a. 

Ex]>f(/sire siihstances; Prerentinr} danger of €.e~ 
plosion in the preparation and handling of dan- 
gerous •. G. llaiier and (’. Gondet, Assrs. to 

Soe. d'Etudes Chim. pour ITnd. U.8.P. 
1,319,111, 10.S.20. Appl., 14.9.13. 

See E.P. 130,160 of 1918; J., 1919, 712 a. 

XXllI.-ANALYSIS. 

Potassiuin hydrogen phthalaie; Use of as stan- 

dard in idhahtnedry. F. 1). Dodge. J. Amer. 
Cheni. Soe., 1920, 42, 1655— 1656. 

PoTA.s>?irn hydrogen phthalate for use ns a stan- 
dard in alkalimetry should ho eiystallised above 
20^^ i'.. whereby the formation of a more aeid salt, 
is offeetuallv prevented. {Cf. 
J., 1920, 530 a.)— J. F. S. 

Magnesia mixture. 0. Knhnt. C hem.-Zeit., 1920, 
41, 586. 

■ Maonesia mixture for tlu' precipitation of phos- 
phoric acid if prepared without the addition of 

, ammonia may be kept indelinitely in glass bottles 
. without the gla.ss being attacked. The requisite 
i quantity of ammonia i.s added after the phosphate 
j solution has been treated with a slight excess of the 
reagent.— AA'. P. S. 
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Metala; ihe of organic solvents in the quantitative 

seiHira.tion of . ///. Si parafion of ina</~ 

nesnnn from sodium and potassium chlorides. 8. 
Palkin. J. Anier. Clit'iii. Sor., 1920, 42, 1618 — 
1621. 

The chlorulos ot‘ niii^iu'siuni, sodium, and potas- 
sium arc dissolved in the minimum <|uantity of 
water (about To c.e. tor 0'5 {i;.) in ji 100 — loO e.e. 
beaker llask, 1 drop of coneent rated hydrothlorie 
acid is added, and gradually 26 c.e. of absolute 
alcohol is dropped into the middle of tlie beaker 
while rotating:; tin' stxliuin and potassiinn chlorides 
should precipitate in a uniform ;!;ranular condition. 
In a similar maniu'r. while rotating; the l>eaker 
25 c.e. of ether (l .S.P.) is added. When the pre- 
cipitat(' has agglomerated and the supernatant 
lifjuid is nearly clear, the mixture is filtered 
throu^^'h a weighed (looch c rucible into a 160 e.e. 
conical flask, usinj; only mild suction to avoid dry- 
ing: the precipitate too soon. The beaker is washed 
with a mixture of 1 pt. of alcohol and I pts. of ether 
and the washings passed through the filter. The 
filtrate is evaporated to dryness and the rc'sidm*, 
treatfsl with 10 c.i-. of alcohol. Onc' drop cd con- 
centrated hydrochloric ac id is added and tln> mix- 
ture warmed until ])ractieally all has dissolved. 
The beaker is then rotated. 60 c.c. of ether slowly 
added, and tin* mixture' kc'pt for 20 min. The pre- 
cipitate is collei tetl in the same (iooch crucible', 
washed as lu'forc', tlic'U dried, ignited, and weisihed. 
The filtrate' is ♦'^■a^^orat<'<l to drym-ss, the rc"'idue 
treated with ") — 10 c.c-. of hydiorhloric acid and a 
little water, and the ma^ne>unu C'.timatc'd in the 
usual manner. — J. F. S. 

Uatoqens in oniahic i'i>nt poii mi s : f.uptid amimniia- 

sodiuni mrihnd iur tin r.<t nnaf ion of F. B. 

Dains and R. (,h Brewsi<>r. J. Amor. ( hem. 
8o<'., 1920. 42, 167:T-1679. 

Cin.OROFOHM, hromoform. chloral hydrate, hromal 
hydrate, methyl cyanide, hen/yl cyanide, cyano- 
acetio csut. cthslichnc' chloride', tctraeldoro- 
ethylenc', and acetylene' tetrachloride all form con- 
sidc'rahh' amounts of vedium cyanide durino tlu' 
c'stimatioji of halo‘ 4 < U'' by tlic licjuid ammonia- 
sodium mc'thocl (.1., lOlS. Ms a). I he- halogen in 
these* suh^tances may !*<• cNtirnatc<{ by Clifford's 
modifK-ation of the' jerexe-M (.1., 1919, titj;T\>. {i f, 
J.C.S., Oct.b J. F. S. 

yitnitrM ami nitrifes, a k i ( jof , w r {in jx/imiiidoni). 
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deserilH'ci t,)., T.lis, jsi m. to watc'rs rich in 
chlorides, it is advisahh', after rc-du( tic)n with amal- 
gamated aluminium and hltratieii. to acid suflicimt 
silver nitrate solution to precipitate the chloride's, 
and till'll to tiitc'r before appiving the* colour to-.t 
for nilntrs. .Ma.gio 'ium may l>c acticated similarly 
to aluminium, by immersion in mercuric cyanide 
solution, an<l is pretc raMe to the' latter mc't.al for 
the detcx'tion of nifratt-, in ciilute<l wines. For the 
detec'tion of antipvrim- in p\ramiclonc‘ I g. dis- 
solved in 10 or 20 < .< . (,i water is tn atc-d with 1 
or 2 drops of a 6 solutiem of alkali nitrite* and 
5 drops of sulpliurie ac id. When the' transient blue 
colour whicli a|»pears lias vanisiivd. aelditiem of 
O'Oo — O'l g. of lead peroxide will prodiic-e, if antj- 
pyrine was present, a vicilet colour c hanging to pe r- 
nianent cherry-red. The* following modification of 
the fjiiinnne-iiicide test for [ihenol for aniline after 
its conversion into phenol by dia»otising and boil- 
ing with water) is very sensitive ; 10 — 16 c.e. of 
tho solution to lx? tested j.s treatecl witli 6-— 10 drops 
of anuiionia, O’Ocj — ()*1 g. of sodium persulphate, 
and 4 or 5 drops of iV/10 silver nitrate solution. 
A green coloration is produced whkh rajndly inten- 


sifies and changes to blue for concentrations of 
phenol excc'eding 0'()5 g. [ht litre, and which 
iiccomes ye^jow for lower concentrationfl. a-Naph- 
thol ill ncjueou.s alcoholic solution, treated with 
I sodium nitrite and a few drojis of acid mercuric 
sulphate solution, produce's a fine red eoloratiou 
and then a precipitate resembling mercuric icxlidc'. 
/i-Naphthol yic'lds a yellowish previpitate umh'r 
similar eonditions. — J, H. L. 

Glycol ; Determinat ion of . B. Muller. Cheiii.- 

Zeit., 1920, 41, 613—515. 

! The bichromate and aeetin mc'thods nst'<l in glycerol 
analysis are trustworthy for tho determination of 
ethyleiic'-glyeol, hut the aeetin method can he 
:ipi>lied only when the glycol is in a concentrated 
form. In the bic hromate' method the mixture must 
Ik' hoatcxl for 4 hrs. to ensuye complete nxidatioii ; 
tlie oxfc'ss of bichromate used may he, cietermiu<<l 
icHlonietrieally. Oxidation of tho glycol with 
chromic acid and sulphuric acid and graviiiu tru 
determiuaticiii of the carbon dioxide formed also 
yic'lds accurate results. Benedikt and Zsigmoi\d\ , 
permanganate methcKl cannot be used for the ch - 
termination of ethylene-glycol, since the latter h 
not oxidised completely to oxalic ac id. — W. P. S. 

Spectrophotometry ; Gombination of fractionation 
with — — ?u proximate organic, analysig. W. R. 
Mathowson. J. Anier. C’hem. 8oc., 1920, 47, 
1277—1279. 

The spectrophotomotric method of estimating dye- 
stuffs may Ui applied fo colourless organic C(uii- 
pounds by first converting them into c'olourc'd cimi- 
pounds, w'hich are separated from other coloured 
substnneos by cxtrac'tiou with suitable solvent^' 
Procedures are described for tho estimation of p\iI- 
phanilic acid, acetone, and /l-naphthol depc'iidiiij: 
oil their comlensation rc'speclivoly w’itli pictM 
chloride, 2.-l-dinil ropheiiylhydrazine, ami di;\ZH- 
list'd sulphanilic acid. — J. K. 

Sec' al.sc) [lagcs (aI ()20. (’lull (.strachei; 62', Oc 
hill HI nahnid ;/o.s (.Vndcr^oii and Himklcy), ii- 
trailing lafumens (Walc/.ak and Bice); 622. 
(ilibon in tar etc. (Hodurc'k): 626. II gdrosid i<h,i . s 
•su/p/inb .s, rir. (Wober), Ven a' o,ridi‘ pn - 1 i pd ni m 
(Tojiorc'M iO ; 626, Dlio.siduif rs ( ."scs'llgmami > , 6.1" 
Conosion (Fc'iirer), Mnfiii<ditr (Bonanlr, 6.1:1, 
S lit phonal I it ods (Kc'ini, Dolrn.yhi' ami 
Mii.^sf rulues (Kirkham). Dmnf. (llallctl), ,s7 6/e., 
raini^h. efr. (C'nwNley ) ; 631, Suriosc (.lack-oti ,iiid 
(iilli''); 636, J)ejho^f' am! huilrogn, i 'rii ''li 
(Bongault and Perric*r); 6.37, Siilphurii' m id w/i- 

.<uifah!r for in t,'c/'brr'.s hut iji oun't • r (16)-', 

Drotnns ( .ViideiM-n) ; Cd'', Dhrind ilrrinil >ri . '<! 
ar.'ii nious arid (Flc'iiry). (Juinof ( .Mcs'.nci i ; ti.t.', 
(ili -fhrhhiroefh ifl sulphide (llolh'ly), VcTo/Of/'- 
meihanv and hydrazine (Baillic' and other-): 611 
K.rplosires (Langhans), Erplosinns during <>pitn- 
tions with f/ir nit rometr r t,Wilt). 

Patf.nts. 

Coal: .[pparatii'i for anidysina or rslimatiioi '"ho 

fill run >1 if III nt s of . ,\.Naito, I'i. P. 1 1 • .2 o 1 

7.1.19. 

WKK.HEO sample' of coal is distillc'd in a 
r ruc ihlc'. and the gas is h-d into kerose ne* in a < I"" d 
flask fitted with a rc'llux c onde'U.ser. Wate i 
aeeumulatcs at the* hotfom of the flask, and tar i- 
di.ssolvc’d in the* kerosene', while the gas pas-cs <'i' 
i to a measuring bell immersc'd in a. lank ol watci. 
thc' volume* of gas being measurc'd by Uie ainonid o 
water drawn off from tlu' tank. Wlieii di.stillation 
ifl complete, the water ifl HcparaU'd from the kci' - 
sene and ineniiurcd, while, thc* inerc'nK* in tin' ' 
of the kcroflciio indientes tlie amount of tar ni*!- 
flolved. — W, F. F. 
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Jltmlnesif of matfriaJs; Applinncfs for determinin{j 
the [JxiU] . A. Horbort and P V. Vernon. 

E. P.'14h;056, 22.8.19. 

Jlardntis of metals; Means of testing the, . 

B. P. Haigb. E.P. 144,070, 27.5.19. 

Uuorometers actuated hy animal or ve.gefahle f hre. 

F. L. Halliwell. E.P. 144,144, 18.8.19. 

ilos-ou<d i/'iis o ppo rot iia. O. Polnit'. Assr. to 

S\'('iiska Akti('l)olagot Mono. U.S.P. 1,310,8:18, 
18. .^►.20. Ai)nl., 23.11.18. 

Hkk F.P. 480,001 of 1910: J., 1917, 106. 


Patent List. 

The dates aiven in this list are, in the case of Applica- 
tions for Patents, those of application, and in the 
Complete Specifications accepted, those of the Official 
Journals in which the acceptance is announced. Complete 
Specifications thus advertised as accepted are open to in- 
spection at the Patent Office immediately, and to oppoei- 
tion within two months of the date iriven. 


I.- GFNEllAL; PLANT; MACHINERY. 
Ari’LK VTIO.SS. 

Curran, .lolins, Iwuwr, anti Trt'siotl. Retorts. 
25,184. Sept. 3. 

Facks, Apiiaratus lor grading and .separating 
dry jK)\vder('d liiateiial. 25,514. Se}>t. 1. 

Garrett. Filling for reclifyiag eolumns of li<iuor 
stills or gas-scrui)bing towers. 20,919. Sept. 19. 

Gi’iliitlis. Continuons-lunnel kilns. 25.714. 
Sept. 7. 

llurr'll. Filt('rs atid blU'r-pres.si's. 2o,93<. 
S(*pt. 9. 

.loliiis, l)istillati(»n <4' material carrying volatile 
matter. 25. .391, St'pt. 2. 

.loliiis, \'a[n)ur-condensing ap])aratns. 25, ,392. 

2 . * 

.lorgenseti. M,anuf;u-tr.r(* of lieat-e.xdianging 
bodies. 25,;iS0, Sept. 2. 

K lam i/.lierg. Pulvi'ri>ing apparatu.s. 20.991. 
Sepl. 9. 

Low and others. 25*,i>9,. Scr IX. 

51oi'gan. and Thm-mal Industrial and Chemical 
iG'seaieli Co. .M.'thod of immersing -nhdiv iihsl 
solids or liiiuids in liiiuids. 25.891. Sept. 7. 

Pfa nnensehmidt. 25.58,5, Sre \ll. 

Robinson, atul Robinson and Son. .\[)])ara{us 
for -I'parat ing solid jiartieles from air. 2->,299. 
Se])t. 2. 

Sanford. Grinding-machine, 25.223, Se])t. 1. 
vSlGnin'r. (’onducting furnaei' operations. 
25,5.31. Sojh. 4. 

Soc. F raneo-Helg(' dt' Fours a Coke. Apparatus 
for eai.siiig air or gas to biddih* into a linuid. 
25,889. S('|)t. 8. (Relg., 11.3.29.) 

Zaek. Raising liipiids easily eva])orating at low 
temperature and standing under iow’ pressure. 
25,424. Sept. 3. cSwit/.., 10.10.19.) 

(’OMI'LKTK SVF.C11'IC.\T10N8 ACCEPTED. 

9391 (1918). Eh'ktrocbem. Worke. Furnace for 
carrying out endothermic gas reactions. (110,503.) 
Sept. 15, 


3040 (1919). Dick. Evaporating apparatus. 
(150,007.) Sept. 8. 

4740 (1919). Linden. SVcXIX. 
i 8444 (1919). La Bour. Effecting intimate con- 
i tact bctwa'eii licpiids and gases for evaporating, 

I c«)oling, concentrating, washing, cte. (125,380.) 

I Sept. 15. 

! 10,0:15(1919). Stokes. Refrigerating apparatus. 

(150,017.) Sept. 8. 

L3,3:i9 (1919). Boberg, and Tec hno-Chemieal 
' Tja bora tonics. Ltd. Drying processes and 
i api)aratus. (150,008.) wSept. 8. 

' 13,553 (1919). Smith A Co. Grinding-machines. 

I (127,589.) Sept. 8. 

15,812 (1019). Smallwood. Furnaces. (150,407.) 

Sc'pt. 15. 

' 15,928 (1919). Ochterhec lc. C’rnsliing-ma( liiiu'S. 

; (128,tK30.) Sept. S. 

10,571 (1919). Whitfield. Tnnm 1 ovens or kilns. 

. (150.482.) Sept. 15. 

17,128 (1919). Soc. Anon. r(Jxliydritpi(‘ Fran^. 

I Apparatus for intensify i»»g tlur mutual action of 
gases with licpiids or solids during mixing, 
i (129,978.) Sc'pt. 15. 

I 18,299 (1919). Soinc'rville, Kilns. (150,157.) 
Sept. 8. 

.3800 (1920), MetallhanU n. AL'ialhirg. Gos, 
i Evaporating licpiors. (140,059.) St'pt, 15. 

7:^8.5(1920). t'rida. Control of di ving procc'sses. 
(110.101.) S.'pt. 8. 


11. FFFL; GAS; MINERAL OILS AND 
IVAXFS ; DFSTRl'CTIl' K DISTILLATION ; 
IILATING; LIGHTING. 

Acplications. 

Banvard. Carbonisation of coal. 25,020, 
Aug. .30. 

(';irmieha(4 and Guillaume, 25.072. N<’c XIL 
‘ Curran and otiu'is. 25.481. See 1. 

Deutsche' Koks-Gas Ges. Water-gas producers. 

I 25,570. Sept. 4. 

Dmkhaiu, and Woodall. Duekham, and .lories. 
Gasification of coal. 25,255. vSc'pt. 1. 

Duiae, l.aioux, and Lc'inoine, Transforming 
' licpiid fuc'l into solid tuel. 25,908. Sept. 8. 

Llias. Illnminant hv ineaiuh'scenec', 25, .3.34. 

: Sept. 2. 

Farl>w. vorm. Meistc'r, Lucius, n. Briiiiing. Dc'- 
sulphurisiug gasc's. 25,151. •Aug. 11. (Gcr., 
; 2.7.20.) 

.loll ns. 25.:191. Srr 1. 

! l.ewi'';, AL'thod of earl)oni.''ing coal etc. 25,151. 

' Aug. -31. 

, Schott. Alanufactun^ of hricpu'ttcs. 25.141. 

I Ang. 31. 

i Willemsi'. Production of water-gas. 25,750. 

: Sept. 7. 

i Complete Spec ji u ations Accepted. 

! 8113 (1919). Smith. Tre;itment of coal, espe- 

! ciallv ill the inanntactnrc of fuel bri<iuettes. 
(125;:479.) Sept. 15. 

14,086 (1919). Rousroau. Production of liydro- 
cnrboii licjuids from carbonaceous materials. 
(132, 4fX).) Sc'pt. 15. 

15,120 (1919). r.S. Industrial Alcoha- Co. 
Aeroplane motor fuel. (128,917.) Sept. 8. 
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15,016 (1919). Galusha. Gas-producers. (129,971.) 
Sept. 8. 

31,799 (1919). Woodall, Dnckhani, and Jones, 
and Duckham. Introduction ot steam into vertical 
retorts or ovens. (150,589.) Sept. 15. 

2789 (1920). Muhlfeld. Burning pulverulent or 
liquid fuel in furnaces. (150.230.) Sept. 8. 


III.— TAB AND TAB PBODUCTS. 

COMPLETK SrErJFK ATION AcCErXED. 

13,619 (1919). Teherniae. Beduction of aromatic 
nitro-eumpounds. (150,112.) Sept. 15. 


IV. —COLOUBING MATTEBS AND DYES. 

Applic.vtion. 

Cassella und Co. Manufacture t)f a colour of the 
nnthra(|uinone serit'^. 25,26.3. Sept. 1. (Gcr., 
1.9.19.) 

V. — FIBRES; TEXTILES; CELLLLOSE; 

PAPER. 


• ApPL 1('.\T10N.S. 

Hollaender. Production of a plastic substance. 
25,079. Aug. 31. 

Hollaender. Production of artifuial fibres, films, 
etc. 25,080. Aia-. 31. 

Jenkins. Apparatus for drying, cleansing, or 
carbonising wool etc. 25,417. Sept. 3. 

Jenner. Apparatus for drying varnished paper 
etc. 25,06-L Aug. 31. 

Kirschbraun. Waterproof paper and procc.ss of 
making .same. 25,753. Sept. 7. 

Marx. Paper-making etc. maeliiins. 25,092. 
Aug. 31. 

CO.MPLKTE SpECIIICATIO.V AcfEPTKI). 

29,174 (1919). Grntz. De-aiidificution of raw 
wood pulp liquor. (150,171.) Sept. 15, 


VI.— BLEACHING; DYEING; PRINTING; 

finishing;. 

Applicatio.ns. 

Boueberie. Impregnating animal and vegetable 
fibres. 25,160. Aug. 31. <Fr., J5.6.2<.).) 

Hindle. PrinbAig cotton and woven fabrics. 

, 25,493. Sept. 4. 

Leach, Pollitt, and Willows, Pnaim tioii of 

S atterii effects in cotton etc. fabrics and silk. 
5,294. Sept. 2. 

Surpass Ch* uiidd Co. Pio< os of dveing. 26,079. 
Sept. 10, (U.S., 30.1.20.) 

Complete Spf.cifk axio.n .V( < kitko. 

29,410 (1919). Watmne/.. Sroiiriug fibres of 
vegetable origin to facilitate and acc< h rate siib.ve- 
quent bleaching. (139,157.) Sept. 8. 


VII.— ACrnS; ALKALIS; HALTS; NON- 
METALLIC ELEMENTS. 


ArPLICATIO?78. 

Goldjwhmidt A.-O. Production of alkali sulphate 
and hydrochloric acid. 26,001. Sept. 9. <0cr., 
0.9.19.) 


Hansford. Manufacture of neutral sulphate of 
ammonia. ^ 25,505. Sept. 4. 

Nitrogen Corporation. Production of sodinni 
bicarbonate and hydrogen. 25,359. Sept. 2 
(U.S., 7.2.20.) 

Patti.son (Mathicsou Alkali Works). Rocoverv oi 
ammonia. 25,402. Sept, 3. 

Pfannenschmidt. Acid chambers, acid towers 
acid mains, etc. 25,585. Sept. 6. (Ger., 8.9,19.) ' 

Itoheitson, and Robertson & Sons. Recovery i,i 
high-boiling acid. 25,200. Sept. 1. 

Soc. I’Air Liqiiido. Direct synthesis of amnioni i 
25,766. Sept. 11. (Fr., 12.9.19.) 

Terrell. Preparation of thoria and thorium .sal,s 
25,435. Sept. 3. 

Enited Alkali ('o. (Barker). Electrolytic eell.s t, , 
producing alkali chlorates. 26,104, Sept, lU. 

Zaek, Separating oxvgen and nitrogen. 25 J ' ! 
Sept. 3. (Switz., 15.10.19.) 

Complete Specieications Accepted. 

15,296 (1919). Carborundum Co. (llutdiii, 
Purifying aliimino\Ls materials. (150,116.) Sept, ^ 

15,76.5 (1919). Marks (.Nitrogen Products ('(, 
Ai)par:itus for fixation of nitrogen. (150 L'; i 
Sept. 8. 

31.909 (1919). Pestniozza. Electrolytie app.,: 
tns for direct production of h\ jiocIiIim m . 
(150,214.) Sept. 8. 

32.672 (1919). Fahr. d(‘ Prod. C’hiiii. dc Tliann . ; 
dc MulhouM’. Manufacture of potassium miIj.!!,,' 
(137,519.) Sept. 15. 


I'll!.- (ILASS; CERAMICS. 

.Vl'PLICATIONS. 

British 3’homs<jn-Houston (’o. (Gcioral !•.! :; 

Co.). Finishing glass. 25,9':^2. Sept. 9. 

Clarke and Gaudin. Drving china clav. 2 '";', 
Aug. 31. 

M arino. Metallising artii Ics of pon rl.iiu, d ; 
etc. 26,175. Sept. 11. 

Complete Spkcimcations Accept t.n. 

671 (1920). British Thornson-Hou^ton i 

((h-tn'ral Eleetrii- Co.). Substances Ptr (.,. 1 ’,,) 
glass surfju es. (150,598.) Sept. 15. 

15.973 (1920). Ceda. Priu css for treat in/ ; ' ^ 
surlaci-s. (111,737.) Sept. 15, 


IX. BITLDING .MATElUAhS. 

ApPLK ATIONS. 

John. Roofing, walling, etc, material. 25 i3,. 
Aug. 31. 

Llovd and Mach'an. Manufacture itf (. 11,11 
26.0lt. Sept. 10. 

Ia»w, Smith, and Tullock. Composition for d ' 
insulation. 25,997. Sept. 9. 

Zickgraf. Production of artificial liiue^t 'ie 

26,018. Sept. 10. 


.X.— METALS; METAI.I.UHGY. IXCT.lDIN'l 
ELECTKO-.METALl,r«GY, 

Applications. 

Baines, Clarke, an4 Do Lavaud. Heat tnat- 
ment of metallic etc. tubjects. 26,14^5. Aug. 31. 
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British Thomson-Houston Co. (General Electric 
Co.). Arc-wclding compositions. 25,888. Sept. 8. 

Cyclops Steel Co. Alloys. 25,788. Sept. 7. 
(U.S., 3.10.19.) 

De Bats. Melting and casting metals. 25,018. 
Aug. 30. 

Erikson. Process and furnace for reducing 
metallic oxides. 25,652. Sept. 6. 

Fosta. Furnaces for fusion of steel etc. 25,262. 
Sept. 1. (Fr., 5.12.19.) 

Schitf and Vivian. Conversion and M'paration of 
complex ores and minerals. 25,605. Sept. G. 

AViehmann. Manufacture of alloys. 25,218. 
Sept. 1. 

Complete Specifications Accepted. 

7186 (1914). Chiapponi, H<‘sse, and Rausehonplat. 
Removal of iron from oxide or roasted sulphide tin 
ores. Sept. 15. 

10,338 (1919). Speer. Clirome nickel steel. 
(150,020.) Sept. 8. 

12,796 (1919), Whyte. Case-hardening, temper- 
ing, \‘tc. (150,0a5.) ‘ Sept. 8. 

12,908 (1919). Cohen and Catterall. Furnaces 
for melting and refining metals. (150,042.) Sept. 8. 

13,247 (1919). Coles. Continuous electrolytic 
production of copper virc. (150,063.) Sept. 8. 

14,154 (1919). British Thomson-Honston Co. 
(Gem'ral Electric Co.). Annealing metal sheets. 
(150,437.) Sept. 15. 

14.517 (1919). Gaunt, Whilters, Marie, and 
Gibbons Bros. Furnaces for heat treating metals. 
(150,099.) Sept. 8. 

15,109 (1919). Martin. Water eoiicentration of 
ores. (150,113.) Sept. 8. 

16,411 (1919). Wurstemherger and Frei. Manu- 
faetuie of fiuid for preventing seleetive corrosion 
of copper tubes etc. (130,3l'3.) Sept. 8. 

16,833 (1919). Mellor. Redaction of metals to 
powder. (150,490.) Sepc. 15, 

29,504 (1919). Electrolytic Zinc Co. Recovery of 
zinc by electrolysis. (136,151.) Sept. 15. 

1013 (1920). Inter Aational Niekol Co. .Ifanu- 
facture of nickel and copper (138,600.) Sept. 15. 


Xr.~-ET.ECTRO-CHEMlSTRY. 

ArrmcATioNs. 

Davcv, and Electro Metals, T,td. ()[)eratiiig 
electrodes of elcrtric furnaces. 25,965. Sept. 9. 
Davis. Storage batteries. 25,035. Aug. 30. 
(Jenin and Roosel, Alkaline storage batteries. 
25,999. Sept. 9. (Fr., 10.9.19.) 

Powell, Electric batteries, 25,491. Sept. 4. 
Stevens. Electric accumulators, 25,825. Sept. 8. 
rniled Alkali Co. (Barker). 26,104. ,sVfi Ylf. 

CoAIl’LETE StECIFIC.VTIONS AcCEFTEI) 

13,247 vi919). Coles. See X. 

20,920 (1919). Gardiner and Duggan. Storage 
batteries. (150,171.) Sept. 8. 

21,582 (1919), De laica. Electric furnaces. 
(150,532.) Sept. 15. 

29,504 (1919). Electrolytic Zinc Co. See X. 
31,909 (1919). Pestalozza. See VII. 

J463 (1920). Jackson (Allen Electrolytic Cell 
Corp.). Electrolytic cells. (150,595.) Sept. 15. 


I 654 (1920). Coles. Zinc battery elements. 
! (150,597.) Sept. 15. 


XII.— FATS; OILS; WAXES. 

ArrmcATioNs. 

Carmichael and Guillaume, Apparatus for ex- 
tracting, distilling, etc. oils, greas(‘s, sewage, etc. 
25,072. Aug. 31. 

Dayton Metal Products Co. Hydrogenation 
apparatus. 25,144. Aug. 31. (1 .S,, 5.10.18.) 


XJ 11.— PAINTS PIGM FNTS ; VARNISHES ; 
RESINS. 

Applications. 

B.u’rett Co. Mannfactnrf* of resins. 25,811, 
Sept. 7. (F.S., 8.3.20.) 

Hollaemler. 25,079. ,SVc V. 

^litchell. Manufacture of Iil]jo[)onc, 25,282. 
Sept. 1. 

Complete Specifications Accepted. 

21.600 (1919). Isaacs, (,’oatiiig compositions or 
paints, (150,551.) Sept. 15. 

7188 (1920). Pouley ami Strevens. Extraction 
of gum from grass trees. (150,638.) Sept. 15. 

NIV. -INDIA-RUBBER; GUTTA-PERCHA. 
Applications. 

Crout h and Sj)eedv. Rubbei -mixing. 25.095. 
Aug. 31. 

Feldenheimer, Plowman, and Sehidrowitz. Mann- 
faeture of rubber. 25,813. S( pt. 7. 

(Joodyc'ar Tire and Rubber Co. Manufaetnre of 
vuKani.sed caouidioue. 25,8J(). Se[)t. 7. (I .S., 
10.11.19.) 

Kenny and Oetberg. Rubber material. 25,174. 
Sept. 3. 

Complete Specification Accepted. 

12,928 (1919). Duiolop Rubber Co., W'orthington, 
ami Hyde. Treatment of raw rubber. (150,043.) 
Sept. 8. 

XV.- LEATHER; BONE; HORN; GLUE. 
Applications. 

British United Shoe Machinery Co., and Reid. 
Eini^luug etc. leather goods etc. 25,050. Aug. 30. 

ruriier 'I'anning Maehinery Co. Maehine for 
treating hid('s, skins, and b'alher. 21.969. Aug. 30. 
(U.S., 30.8.19.) 


XVI.— SOILS; FERTIIJSERS. 
Applications. 

Johnson (Badiselie Anilin und Soda-Fabrik) 
Manufacture of fertilisers. 25.892. *Sept. 8. 

Soc. d’Etudes Cbim. pi'ur rindustrie. 25,336. 
See XX, 

Soc. d’Etudes Chiin. pour I’Industrie. Manufac- 
ture of manures. 25,JI37-8, 25,340-1, 25,344-5. 
Sept. 2. (Switz., 26.9 and 15.11.19, 2.3.20.) 
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Complete Specification Accepted. 


10,51)2 (1019). Young and Watnon. Utilising 
sewage sludge to produce niarkotablc nianuro and 
other prodtlcts. (150,375.) Sej)t. 15. 


XVH.— SUGARS; STARCHES; (H’MS. 
Application. 

AVIlito (Perkins (ilue C'o.) .Modifying or eonvert- 
ing starch. 20,074. Sept. 10. 

Co.MPLKTE Specification Accepted. 

31,711 (1919). Ballochiuylc' Crc'aniery Co., and 
McCrotio. Proems', of sugar-hoiling. (UcO.oSS.) 
Sept. 15. 


XVIII. -FKRME.NTATIOX IXDUSTRIES. 
Applications. 

Herriott (Oeeir). R('< overy of aleoliol and eoii- 
eontratc'd slop from ferim'utcd inalerials. 20,159. 
Sc'pt. 11 . 

JciLst n. Maiiufaetiiic' of voasi. 20,152. Sep. 
11. (Deuiuatk, I2.9.lil.i 

CoAiPi.KTK Spec inc ATioNs Accepted. 

7552 (1917). Wei/.ruann. Srt’ XX. 

11.302(1917). Diamait A.-G. X/t XX. 

XIX.- FOODS; WA'I F.R PUR 1 FlCATloX ; 
SAXITATTOX. 

AppI.K ATIONS. 

.\tmo>(<'i al. liLcl.. and Dun-ford. .\ut i-c plic 
disiiiteetaiits, ei<'. 20.0'*’0. Sc'pt. In. 

Patf ami Doxter. Utili-iug ( !jlorj>i< ri n . 25,773. 
Sc*pt. 7. 

Carmielmcl iirnl Guillaume. 25.072. See Xll. 
Clayton. I’rc'-t-rvat ives tor margarine, Imiier, 
cream, etc. 25, (tM. Aug. 30. 

C<;ek' and \Va\m.in. Ilcve/ago. 25,225. S' pt 1. 
H.ird a-tle. h'oud for animai.s ote. 25,195 0. 
Sc'pt. i. 

,Sfi: iiighnrn. Treatment of |x-at nio-s ft>r purili* a- 
tion ot etliii. nt- e(( . 25, Sept. ;}. 

CoAfPi.F.TE Spec lEu ATIONS Accepted. 

47 9) (UM9y l.imlen. Drying sewage .-.hidge or 
other Wet material. (1-50. .30''.) Sept. 15. 


10,592 (1919). Young and Watson. See XVI. 

XX.— ORGANIC PRODUCTS; MEDICINAL 
SUBSTANCES; ESSENTlAJi OILS. 

Applications. 

Dayton Metal Prcnluets Co. 25,144. See. XlJ. 

Rohm und Haas. Manufaeture of alkylene-e\ an- 
hydrins. 25,201. Sept. 1. (Ger., 3.9.19.) 

Sandiu-. Produc tion of synthetic alcohol. 25,73- 
Sept. 7. 

Soc. d’ Etudes Chitniques })c)ur Tlndustrie. ( 
version of evauamide into urea. 25,330. Sept 
(Switz., 20.iM9.) 

White (Spiroc ide Corp.). Produc ing mc^tjii 
eoiupounds. 25,471. Si'pt. 3. 

Complete Specieications Accepted. 

7552 (1917). Weizmann. Fermentation p,,,. 
( (‘sses lor i)rodueing aet tone and butyl alM,ii,,i 
(150,300.) Sept. 15. 

11,302 (1917). Diaiuali A.-G. Prodmtion ni . 
eliarie ac id and tartaric ac id from t arhuhvdi n, , 
(10S,|91.) Sept. 15. 

13.502 (191!)). Imray (Soc. Chc-m. Ind. in H.i-i, , 
Manufaeture of allyl e-li>r of 2-i)ln'nyl'|nim>!iii, p 
earboxyiie acid. (150,401.) Sejet. 15, 

13,011) ( 1 !)19). Tcherniacc Ser HI. 

22. 4.^2 ( l!)t9). Soe. de.s .Vc imnes <m. Forges ,!,■ 1' 
miuy. Catalytic pn-paratittn ot acetn jo i4 : ,, 
ac4*iyl<'ue. (i32,52lL) Sept. 

12.75.3 (1920). Bregeai. Reiovc'ry of 
from ga-ious mixture-, (15ii,(;5|.) Sepi. r, 


XXI, -1M1DT()(.RAPHIC M.VTERl \1> V\|) 
PROCESSES. 

.\pPLIC'\TIoN,s. 

Midilleton. 'I'lano'er-proi esses. 25,Ol!». 
.Middleton. Prodmtion i.n tliree-i i>l e:t ;,i, 

cliroiiie-. 25.02'). Se|n,i;. 

.Minn -a .\.-G. 'I'oiiini: ImiIis. 25.702, ' 

X\I1. EXPLOSIVES; MA'ItHI- 

ApI’LICVTIONS. 

C',aes,.'n. M.imif.-n till e of gelai moils eSjX ■ 

25.'-l|0. .-sept. 7. (Get ,, 22.1.20.) 

Tones .uid Ivellv, Explosiecs. 21,!'''I. -U; ■’ 

Lnnd'g.'ar l. I'!\ plosi ve-. 25.0(3. S» pi 3. 
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Evaporator design; Studies in . W. L. Badger 

and P. W. Shepard. Amer. Inst. Chem. Eng., 
27.6.20. Chem. and Met. Eng., 1920, 23, 237-— 
241, 281—284. 

This is the first contribution from the Evaporator 
Experiment Station of the University of Michigan, 
and deals with the influence of temporaturo drop 
and temperature level on heat transmission in a 
vertical tube evaporator The following conclusions 
from the experimental results are given, with the 
reservation that they must bo applied with caution 
to other types of apparatus. The apparent co- 
eflicient of heat transmission in vertical tube 
evaporators decreases with decrease in temperature 
drop and approaches zero for zero temperature 
drop. It increases with lioiling point for a given 
temperature drop (which also means increasing 
steam temperature). Correcting the apparent 
heat transmission coefficients for hydrostatic head 
gives figures which change but little with tempera- 
ture drop. This remaining change is probably due 
to increased circulation at increased rates of boil- 
ing. The correct<'d heat transmission co(‘fficiont8 
used show considerable differences when the boiling 
point is increased and the temperature drop held 
constant. It is impossible to represent heat trans- 
mission cocfHi.’iente for different boiling points, 
different temperature drops, and different steam 
temperatures by any expression which docs not con- 
sider at least two of these three factors. — W. H. C. 

Thmporating apparatus ; Sfudg of condensation in 

. E. Depasse. Bull. Assoc. Chim. Suer., 

1920, 37, 434—444. 

In evaporating a liquid particularly liable to in- 
crustation, it was found that incrustation was most 
rapid where the temperature difference and Uie 
amount of evaporation p('r unit area of heating 
surfaci' were greatest; in these cases the (“oeflicient 
of evaporation, K (as defln d by Ilorsin-Deon), was 
increased and incrustation diminisln'd by re<lucing 
the temperature difference. From an investigation 
of a number of apparatus of different types it is 
concluded that K varit^s according to the construc- 
tion of the apf)ar.'itus and the nature and concentra- 
tion of tht; licpiid evaporated. Curves are given 
showing for the evaporation of pure water in a 
single unit the relation Ix’twecn the temperature of 
the heating steam, the temperature difference, and 
the rate of evaporation p»'r unit area. — .1. 11. L. 

Heat transfer in flue". L. H. Fry. Enginwming, 
1920, 110, 205-2(58. 

The influence of huigth and dimensions of flue, the 
rate of flow of gas, and temperature drop on heat 
transference in flues has been studied by the aid 
of a double logarithmic (lolog) formula. The re- 
sults arc shown in a iiumlxm of tables of experi- 
mental results and of calculated data, and the 
formuhn have been applied to the published results 
of other experimenters to bring them into harmony. 

— \V. M. C.' 

Patents. 

Temperature-cxchnngiiKf apparatus. E, Harter. 
E.P. 127,50.5, 0.5.19. ‘ Conv., 25.5.18. 

A OAS which is to gain or lose heat is passed 
through a centrifugal fan the rotor of which is sur- 
r .mded by concentric rings of gilled tubes; the 
tubes carry hot or cold water cr other liquid, and tho 
gills are directly in the path of, but are so shaped 
as to avoid shock to, the issuing gas. — B. M. V. 


Tunnel ovens and like structures [; Cooling chdmher 

for ]. Dressier Tunnel Ovens, Ltd., and C. 

Dressier. E.P. 149,085, 14.5.19. 

The cooling chamlK*r of a tunnel oven is provided 
with a nest of horizontal or slightly inclined tubes 
connected with a water supply at the cooler end 
and with a steam drum at tlie end nearest tho 
furnace. To prevent the heat of the furnace heat- 
ing tho water in tho tubes directly, there may be 
interposed a passage, built of refractory material, 
which is only just large enough to permit the goods 
on their truck to pass. — B. M. V. 

Tunnel kiln. P. A. Meehan, Assr. to American 
Dre.sslor Tunnel Kilns, Inc. U.8.P. (a) 1,848,610 
and (b) 1,348,511, 3.8.20. Appl., 5.12.19. 

(a) a HORIZONTAL kiln for the heat treatment of 
articles has a port at one end for the entrance and 
exit of the carrier containing the articles. A high 
.temperature zone is maintained at a distance from 
the port, and the carrier is reciprocated between 
the port and the high temperature zone, (b) The 
combustion chamber for the kiln described in (a) i.s 
divided into two longitudinal passages which com- 
municate at one end, forming a continuous passage. 
Air and fuel enter at the free end of one of tho 
passages, and burnt gas is <lrawn off at the free end 
of the other passages. — W. F. F. 

Tunnel oven. F. K. Moiscr. G.]». 320,800, 4.3.19. 
Addn. to 319,440 (J., 1920, 475 a). 

I Gas leads with detachable flcxil)le connexions are 
j arranged in parallel underneath the trolleys bear- 
I ing the crucibles, each of which thereby obtains a 
I fresh supply of gas. — G. F. M. 

! Kiln. C. E. Carpenter. U.S.P. I,319,ia5, 10.8.20. 

I Appl., 20.11.19. 

Tiik floor of a kiln contains a pair of crossed flue,s 
communicating at their point of inter.section and 
an annular flue intersecting and (ommunicating 
1 with the crossed flues. One of the crossed flues and 
the annular flue are open at the top to tho interior 
of the kiln and one end of the other crossed flue is 
open to tho stack. — \V. F. F. 

Pot furnnee. K. L. Knoedler, Assr. to Welsbach 
Co. U.S.P. 1,349,159, 10.8.20. Appl., 1.5.18. 
i A POT is mounted on horizontal trunnions, so that 
! it can be tipped, and a rotary stirrer is provided, 
mounted on an inclin^I axis so that the pot may bo 
tippod without int('rfering with the stirrer. 

— W. F. F. 

• 

Kiln: Itotnry . A. E. TriK'.sdell and L. F. 

Phillips. U.S. P.1, 3.50, 750, 24.8.20. Appl., 20.10.16. 
An inclined rotary kiln is heated by combustible 
gas and primary air, which aro supplied at its 
lower end. Tho portion of tho kiln forming the 
burning chamber is surrounded hv a jacket through 
which secondary air is passed to preheat it. The 
secondary air is delivered to the burning chaml>er 
at a point intermediate between its ends. — W. F. F. 

Veeantation apparatus. J. Doiukd. E.P. 149,»551, 
14.10.19. 

The liquid containing susjx'iidcd matter flows in at 
the top of an inverted funnel, from under the 
lower e<lgo of which tho clear liquid flows up 
through tho outer space to an overflow', while tho 
settled mud flows continuously dow’nwards to a 
bottom outlet, tho apparatus is so proportioned 
that the liquid falls with decreasing velocity until 
it reaches the bottom edge of the funnel, and the 
velocity is not increased on the upward journey of 

o 
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the clear liquid. To avoid shock and permit the 
escape of froth, the feed may bo from an auxiliary 
tank to an inlet slightly below the surface of the 
liquid, and any air rising up the walls of the 
funnel is permitted to escape through an annular 
space around the inlet. — B. M. V. 

Filter. W. D. Mount. U.S.P. 1,348,036, 27.7.20. 
Appl., 11.12.19. 

A BOTARY drum filter is built tip of two end flanges 
and a series of interehniigeable grids forming the 
cylindrical surface. Each grid covers only a part 
of the surface, and the abutting e^dges of all the 
grids arc secured by a single clamping device. 

—W. F. F. 

Ftlfer. P. C. Forrester. P.S.P. 1,319,056, 10.8.20. 

Appl., 22.3.19. 

A small container open at the top i.s arranged cen- 
trally within a reservoir near the top. The con- 
tainer accomiiKKlates two filtering bags, each of 
which is hinged at one side to the side of the eon- 
lainer, the two hinge's being on opposite sides. ! 
Each hag may be swung in a vertical plane, so that 1 
it is suspended over the reservoir to filter the 
liquid which is supplied to the reservoir, and the I 
pivots of the two hags arc geared together by racks : 
and pinions, so that when one is in use over the , 
reservoir the other is withdrawn into its container j 
to dry the residue formed on it. — W. F. F. i 

Filter, E. J. Sweetland, Assr. to United Filters ' 

Corp, U.S.P. 1,319,2:18, 10.8.20. Appl., 30.3.15. | 

A FILTER plate li.TS the (x*ntral web portion reduml : 
in thickncs.s to provide drainage spac'es when 
covered with filtering fabric on both sides. The ; 
fabric is supporte<l on a sheet of reticulated | 
material underneath, and moans, such as a clamp- 
ing ring, are provid^xl for clamping the edges of 
the fabric to the plate and sealing the joint. The ' 
same ring also seals the joint between two adjacent ; 
filter plates. — W. F. F. 


Dehydrating pldnt. L. E. Post and D. A. Riedy. 

U.S.P. 1,349,908, 17.8.20. Appl., 9.6.19. 

The plant comprises a series of chambers each con- 
taining a number of superposed trays, together 
I with means for loading hot air independently to 
i each of the chambers, and for guiding the air 
within tho chambers. Each chamber has an air 
I outlet near tho bottom loading into a central 
' chamber, and the central chamber has an outlet to 
the atmosphere. 

I Drying solutions; Vrocess of . C. L. Dean. 

U.S.P. 1,350,072, 17.8.20. Appl., 27.4.18. 
j The liquid is sprayed into a chamber and subjected 
to streams of not, dry gases which are alternately 
convergent and parallel. — B. M. V. 

Precipitating system; Electrical . L. AV. 

Chubb, Assr. to Westinghouse Electric and 
Manufacturing Co. U.S.P. 1,3-19, 362, 10.8.20, 
Appl., 6.1.17. 

A DISCHARGE clectrodo and a co-operating rotary 
coUocting eleetrodo are placed in a treutiiij-; 
chamber in positions such that permanently active 
and inactive zones of tho electric field extending 
between them are formed. Suy>cnded particles ar.i 
precipitated electrically from fluid stroains flowing' 
between tho electroties, and tho particles are ( (jI^ 
leeted on a stream boundary. — J. W. D. 

[Fractionating apparatus.} Aerial condenarr. 
L. P. Litzinger, P. F. Conerty, and \V. Siud- 
grass. U.S.P. 1,349,681, 17.8.20. Appl., 

Vai*our pa.sses upwards from a still to IxHh cnOs 
of a horizontal pipe forming an ex pan Hen 
chamber. Other horizontal pipes of deerca-mr 
capacity are superposed one above tho other, Imih 
ends of each being connected with tho pipe heinu, 
All tho pipes are air-cooled. The lowest (dd- 
densing pii>o and the highest are connceted !.v 
separate valved pipes with a liquid-cooled ron- 
denser. — W. F. F. 


Filtering materials. J. H, Berrigaii, As.sr. to 
H, R. Worthington. U.S.P. I, .‘1.50, 292, 24.8.20. 
Appl., 8.12.15. 

Liquid to be filtered is supplied to the interior of 
a casing and the filtered liquid i.s discharged from 
the interior of a hollow element having walls of 
filtering cloth supportc<l in tho casing. A hot fluid 
is continuously suppliixl to the interior of the filter- 
ing element during the filtering operation, 

-W. F. F. 


Filter. F. K. and E. F. Atkins. U.8.P. 1 ,.^^,4:1.3, 

24.8.20. Appl., 20.9.16. * 

Solid matcri.il is deposited on the outer surface of 
a filter cloth support^sl on a flat i»lato. To roniovo 
the cake, liquid i» forced through tho cloth from the 
• inner side so as to rai>T«^ it from the surface of tho 
plate into contact with a s<'raia‘r which extends over 
the active surface of the < loth, the scraper and plate 
being movable relatively to each other. Tho scraper 
is normally out of contact witli the cloth. — W. F. F. 

Dryer. G, L, Hpcncer. U.S.P. I, .348, 757, 3.8.26. 
Appl., 24.7.19. 

A VBBTICAL cylindrical ta.sing is providcfl with a 
concentric tube, open at both ends and extending 
from the bottom of tho rasing nearly to the top. 
The casing is divided into two parts by a horizontal 
partition having openings, which aro coverfxj by 
receptacles containing the material to he dried. 

bottom of each receptacle is perforated and an ; 
electric heater is contained in a chamber below the. 
casing communicating with the lower end of the 
vertical tube. When auction is applied to the i 
lower compartment hot air is drawn upward | 
through tM tube and then downward through the . 
matenal.—W. F. F. j 


Separating solid.^ from liquids; Apparatus for 
U. N. Herrick. U.8.P. 1,:U9,8.S1, 17.s ju; 

Appl., 10.2.20. 

A MIXTURE of solid and liquid is rotated by a 
centrifugal pump having means for retaining ilir 
solid matter and discharging it M'parat(‘!.\ , The 
solid matter i.s received in a <a.sing having itii tml- 
Ict normally closed hut capable of being ojx rird liv 
means within the casing. — W. F. F. 

Centrifugal clarifier. A. M. del Vallc. I'.S lb 
1,35<J,009, 17.8.20. Appl., 16.8.19. 

A NUMBER of rotating concentric cvliiulricil 
corniuuni('ate with nm> another, and licjiiid i'' up- 
plied to tho innermost pan. Heum is rcinovt'd !r uii 
the surface of tho liquid in each pan by Rttop- 
attachetl to discharge pipes, and tho darifieil Injunl 
is collected from tho (uitermost pan.- W. F. K. 


Liquid and gas contact apparatus. H. J. Zinnin i- 
mann, Assr. to The G. A. Buhl (’o. T S I’, 
1, .'150,202, 17.8.20. Appl., 5.7.18. 

A LIQUID Spray is delivered into the centre uf a {Ui'- 
conduit, a pr)rtion of which is obstructed lo 
shield surrounding the spray nozzle, and 
annular portion .surrounding tho shield is provi 1- d 
with helical baffles, so that the gas has a rut.'wv 
motion on reaching tho spray. — B. M. V. 


nveying and treating [powdered] materiai'^; F/u- 

•ess and npimrdtus for . G. I. Rhotiis aiu 

f. V. Cwm. U.S.P. 1,3.50,337, 24.8.20. Appl , 


Solid materiala which are likely to bo burned o 
oxidited in air aro convoyed by a current of 
whi(^ if air-fre© and inert with respect to 
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niaterial; the latter is removed from the gas after 
arrival at its dostmation. — B. M. V. 

Liquefaction of permanent gases; Counter-current 
apparatus with internal pjpansion engine for 

. 11. Meacs. G.P. 317,757, 29.8.15. 

In order to avoid a rise in teinporatiirc of the wall 
of the liquefaction chamlior near to the expansion j 
engine, the driving shaft of the latter is carried | 
through the chamU'r, emerging at the warmer end, I 
and is then eoiii)led outside to tin' engine. | 

— W. J.W. 

VistilliiKi and rfctif\;in(i apparatus. JX. Hiibner. : 
G.r. 318,477, 20.8.18. ‘ 

The still is dividc'd into two compartments, and 
the running off of the sj)cnt wash from the lower i 
compartment and the passing of steam from the j 
lower to the upper comp.'irtnicnt are controlled by i 
two valves on tlu' same vertical rod in such manner ; 
that the opening of the valve in the steam supi)ly 
pipe is accompanied by closing of the valve in the ' 
run-olf pipe and vfee-versd. 'Fhe wash is fed into 1 
the upper compartment, in which |)art of tho i 
alcohol is distilled off. and is then passed througli i 
a valvod pipe into the lower comi)artnient, whilst j 
the heating steam is introduced into the lower com- ; 
partment and then passes into the upper compart- i 
merit. — J. S. G. T. 

MiriiK/ (fuses and liquids; Process for -. K. i 

Morawe. G.P. 318,7(36, 5.1.17. ; 

FiNKLY-perforated sieves are arranged one above , 
the other to form an enclosed chamber. The gas ; 
is force<l under pressure through tin? low'er sieve- ! 
plate, and tlu'. liquid is introdiieed through the ; 
upper one. — W. W. * | 

Separating solids or liqui<ls from gases; Filling , 

‘material for apparafus for . K. Forster. ! 

G.P. 318,889, 29.10.18. ! 

Pieces of metal, eartlu'invare, porcelain, etc., ! 
shaped like screw' propellers 'ire thrown haphazard 
'uto the seiiarating ehamher, and thus form an 
irregular, many-sided packing material which : 
facilitnt('s separation if solid or li<|nid particles , 
from the gases. (’hoking of the channels and : 
formation of iinntive spaces are avoide<l. 

. — W. .3.W. 

Process for purifieafo>n of verq hot . 

W. Kn'vtag. G.P. 319,796, 1.4.19. ! 

The gases arc jiassid through molten slag of low j 
viscosity wliidi rc+ains the dust. A portion of the , 
gas('s may 1 h' usid to heat the slag. A slag furnace i 
having one or more ehambers, and with pipes dip- ; 
ping into the slag-hath, may be 'ised, and the slag- | 
bath may he provideo with a siphon which allows ■ 
the slag to run olf without escajic of tin* gases. 

-W. J. IV. 

Cry.stal masses; Method of ohlnining large ■ — j 
with well-formed criisfals from hot concent rated ! 
liffuors. F. VVaskow'skv. G.P. 320,315, 22.8.17. i 
Addn. to 306,173 (J., 1918, 724 a). j 

To lengtlx’U the period of eooling of the liquor, it 
is first sprayed upwards either vertically or at an 
angle, and then allowed to drop into the rystal- 
lising ves. .’1. — W. J. AY. 

Concent rating liquids; Process and apparatus for 

. A. lierrlieh. G .P. 320,662, 24.1.19. Addn. j 

to 315,035 (.1., 1920, 356 a). 

The heating plates described in the original patent 
are grooved radially so ns to give an externally- 
pointed surface to* the hollow heating arrange- 
ments, and thus prevent rccumulntion of thick 
liquids, which are enabled to flow outwards and pass 


through openings in the plate on to the next heater. 
The level of the liquid on the plates is maintained 
by overflow apertures. — W. J. W. 

Fvaporation of liquids which are. liahle to burn, 
such as sulphite cellulose liiiuors; Apparatus for 

the . C. Tittel. G.P. .322,162, 17.11.17. 

TitorOHS, divided into small compartments by 
parallel cro.ss partitions with openings alternately 
at opposite ends, are arranged side by side in step 
formation. Fach i.s provide<l with an overflow and 
imh'pendeiitly operated heating coils, so that any 
desired number of suceessive troughs can be put 
into operation as a single unit, and, if need be, 
the liquid in different stages of concentration in 
the individual troughs can also l>e handled separ- 
ately.— G. F. M. 

Filtrafion andjor percolation of liquids. C. Yeo- 
man. 11.8. P. 1,349,798, 17.8.20. Appl., 2.10.16. 
See F.P. 1 4,287 of 1915; ,J., 1916, 1251. 

Furnace. M. Alathy. U.S.P. 1,349,899, 17.8.20. 

. Appl., 26.6.19. 

See F.P. 131,169 of 1919; 1920, 1 a. 

i‘^efKirafing solid fmcticles frtnn air employed for 
carrging off said particles from machinery or pro- 
cesses in irhich they are produced or gitfCn off ; 

A ppuraf us for . T. llobiiison and Son, Ltd., 

('. .1. Hohinson, and T. .1. Stevenson. E.P. 
1 19,089, IG.5.19. 

Moulds for castimf chemiad and other sticks, T. 
Tucker. F.P. i 19.477, 31.5.19. 

Conveying or f ra nsporiing goods; Apparafus for 
- — parlindaCu as a derive for charging fur* 
naecs. A. Sn=a.:wo.d. F.P. 110,495,21.6.19. 

Furnace [,* lioHer for huinnuf pou'dered fuel"]. 

J. U. McDonald. F.S.P. 1.349.971, 17.8.20. 
Appl., 15.9.19. 


I1A.-FUEL; GAS; MINERAL OILS AND 
WAXES. 

Lignite fxnn the fihtne district; Casificaiion of 
J. AVeiss and H. Becker. Stahl u. Fiisen, 
1920. 40, 1(»67 -1073. 

Tests were made in a small producer of 1 m, diam. 
The air blast w as prt'heated to 70*^^ G. and contained 
0‘81 ('(>2 due to contamination with flue ga.ses. 

The av('rage composition of the lignite through the 
trial was 57' I moisture, 271 C, 2'3 H, ll'OY- 
t), N and S, and 2'5 ; ash. 'I'lie average yield of 
gas was I'G <h. m. pt'r kg., with 8-6 ^ CO,, 
0 21 (h, 23-7 CO, 1-60 CH,,*aml 125% H,; 

<alorifi<‘ vahu' 1085 cals, per cnh. m. With 
briquettes containing 15 of moisture the gas con- 
tained 3-7; (Hh, 0-3 ^ (h, 30 0 CO. 2 0 CH„ and 
10 ] Hj. If the gas from raw lignite is dried, it 
is (piite as good as gas from better coals. It can be 
dried by cooling in spray, Theisen or disintegrator- 
washers, and the tar can hi' recovered from the 
li(|unr. Haw lignite can also he gasified in rotary- 
grate producers, no steam being admitted and the 
fuel level being kept 25 higher than with 
briquettes.— A. G. 

Coke-oven engineering ; licrent dcvelofnnents in by- 
product . J. Becker and F. W.jSperr. Blast 

Furnace and Coke Assoc., Cliicago. Gas World, 
1920, 73, Coking Seed., 82— 85. 

The new Koppers oven i.s a combination, cross- 
regenerative oven with triangular flues, and can 
bo operated either with producer gas or with 
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€^>ke-OYen gas with wasto gas return, or with 
straight coke-oven gas. The gas mains and stack 
flues are all on one side of the battery; this is of 
importance from the point of view of cost and 
economy of operation. There are two coal-gas dis- 
tributing flues, the upper communicating with the 
nozzles on the half nearest to the gas mains, while 
the lower flue communicates with the nozzles on the 
far half of the wall. There are two lower gas supply 
mains. One of these is for producer gas and the 
other for returned waste gas. The waste gas out- 
lets at the bottom of the regenerators are so placed 
that the passages from the regenerators on tne far 
side of the battery pass along the bottom of the 
regenerators on the near side and communicate 
with the stack flue. Alternate regenerators serve 
for air and for producer gas, or, as the case may 
be, for air and for returiud wasto gas. Tlius, all 
of the fuel gas and returned waste gas inlets as 
well as all of the waste gas outlets are brought 
together on the same side of the battery—an 
arrangement which greatly favours convenience of 
operation. Tlie oven is dt'signed to have a capacity 
of 7*6 net tons of coal, and is of such width as to 
work with 12 hr.s. coking lime with a daily capacity 
of 15'2 net tons of coal, producing 150,000 cub. ft. 
of gas. A plant having ample gas .storage capacity 
can l>e operated with two 8-hr. shifts, only the 
heaters and producer oi>erators being required on 
the third shift. — A. G. 

Gas-producer process: Addition of carbon dioxide 

in the . (). Essieh. Feuerungsteeh., 1920, 8, 

184—185. 

In producers operating without steam, the temix^ra- 
ture of the exit gases < an he roduceil by the addition 
of carbon dioxide to the air-blast. By the addition 
of 1 cub. rn. of carbon dioxide to every 5 cub. m. 
of oxygon the temperature can be lowered from 
1000° C. to 50<1° C. If the carbon dioxide is added 
in the form of waste gas('s the blast has a com- 
position of 3*5'' C’O,. 17‘5 ' O,, and 79"' X,. With 
hot waste ga.s<vs the carbon dioxi<le can he increased 
by O o"! for every KXP C. increase in temperature. 
The economy in coal amounts to COjXlOO/(CO, 
•fO,) The amount of carbon dioxide added mu.st 
be carefully regulated in proportion to the eros.s- 
section of the chamber. — A. G. 

Gan producers. K. Biinte. J. Gasbeleucht., 1920, 
63, 511—515. 

The advantages of heatir)g gas retorts by means of 
gas from a large central gas-prodiner plant are 
discussed, and re<<-nt iinprn /ements in the con- 
struction and (jperation of gas prfxlurers are 
described. 

Mineral oils; Cnlrulation (yf the viscosityj of n mix- 
ture of tyro from, the viscosities of its com- \ 

ponents. H. . Schwedhelm. C’hem.-Zcit., 1920, 
44, 658. 

Thi vi.scosity, z, of the mixture may lx? ealculnterl 
from the formula : c U-d)f('n'i -d)/fn-d)]f^ d, or 
= where m :the viscosity 

of the more viscous oil, n-that of the less viscou.s : 
oil, and con.^tant; p- p/(i’*o), v being the 

volume of the more vis< ou8 oil and q that of the less 
viscous oil. — W. P. 8. 

Paraffin wax; Itefraetornetric determination of 
as a control test in the manufacturing jrrocfss, 
M. Freund and G. Palik. Petroleum, 1920, IS, 
757— ToS. Chem. Zentr., 1020, 91, II., 816. 

Thk proportipn of paraffin wax, x, may l)e calcu- ! 
laied from Uie refractive index (n^) of a mixture j 
of paraffin wax and a filtrate oil, if the respective I 
coefficients <n,) and (n,) are known: xy^(lOOn, — I 
lOOnJ / (n^ - n,) and, conversely, the refractive index j 
of the mixtnre may be calctUated when the % of 


paraffin wax is known: n,=[scn,-(100-x)n,]/l00. 
The formulse are only applicable when the sp. grs. of 
the constituents are practically the same. The results 
are lowei* than those obtains by the methods of 
Holdo or Neustadt. — C. A. M. 

Bituminous acid-proof coatings. See XIII. 

Patents. 

Peat; Treatment of . M. C. Olsson. EP 

147,286, 16.4.19. 

Raw peat is partly dehydrated at ordinary tempera- 
ture, and is then subjected to violent ebullition uf 
the contained water by moans of rapid lowering of 
pressure whilst the peat is being heated. The waU>r 
can then he extracted by pressing or by oUk-j- 
means. — A. E. I). 

Furnace retorts. C. H. Smith. E.P. 123,7.Ti 
17.2.19. Conv., 18.2.18. 

A iiouizo.NTAL retort for carbonising coal is heati cl 
by longitudinal flues in the walls which are built up 
of hollow tiles. The coal is moved continuoiislv 
through the retort by two conveyors mounted oii 
parallel horizontal shafts and carrying blades wliirh 
overlap. The retort is made invertt'd heart 
in cross section to accommodate the conveyors. Th,^ 
retort walls are constructed of carhoruuduni or a 
material eoniaining it, and are surrounded in siu - 
cession by a laytw of fire-brick, a layer of ^ 
diatoniae<‘ous earth brick known as “ sigur ” liri( k, 
and finally by a metal casing. A layer of nsbiNto-i 
is placed between the bricks and the metal ca:,iinr 
in the upper part to allow for expansion. The ('0)^ 
veyor shafts are journaliKl in removable eovirv 
which are sufficiently large to allow the reinovnl of 
thv conveyors. The conveyor shafts are hollow mid 
are made in .swtious s»'cnre<I by spigot ami sik do i 
joints which are locked by the<’onvcyor blades pa^v- 
ing through both parts. — W. F. F. 

t'ofd gas; Manufacf uf e o/ and recoverij (if inr 

ll. Geyer. G.P. 319,523, 6.5.19. 

XiTitocKN-ntEE heating gases, obtained by 
during a mixture of oxygen and steam into reii-lug 
coke, are mixed with cold tar-free coal g;is in a 
vessel dinx tly conincU'd with the rotary distillation 
retort. By this means the heating gases are t ool. d 
to the mx'essary temperature for the distillation 
r(‘tort, without the nwessity of adiling so nnn li 
.sU*am as to cause ilelerioration of the <‘oal gas ])ro- 
duced ill tin* retort. — C. A. M. 

t'oal; Process for disttUat ion and gasificai idu i,j 
- T. ]iiml>c*rg, G.P. 322,616, 17. 

Addn. to3(Xl,,954 1920, 411.0. 

The prcKcSsH dewrihed in the original patent iiniv 
he carried out without the use of redueed presMire 
and with a single rex-eiver for the distillation pm- 
duct«. The devices for heating and for <lr:i\vnig otl 
the products pass thruugli the wall of the retort and 
are provided with oix’iiings for cleaning jiurj us. . 
The removal of the tar vapours without deeoin po- 
sition is rapidly effwlotl by the steam whieh is 
present. -M'. J. W. 

ffy/drocarbon gas; Method of mahing . D. and 

H. F. Macdonald. E.P. 146,r>60, 8.3.19. 
(ViMnusTini.E gas (con.sisling largely of acetylene' i'^ 
produciHl by creating an arc hetwcM'n carbon 
electrodes iinmersial in water. — A. K. I). 

Gases; Apfuiraius for purifying . 11. F. Siniili, 

Atwr, to The Smith Gas Engineering Co. U.S.P. 

I, 348, 96fl, 10.8.20. Appl., 5l7.18. 

A noutiNO in provided trith a hollow rotating jjad, 
80 placed that the gaa inlet and outlet ofK'iung^ 
of the boosing are adapted to comiminicate, ono 
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with the Qpace inside and the other with the space 
outside the pad. — A. G. 

Coal-0a8 ; Process and apparatus for recovering the 

ammonia content of . B. Torrey, jun., Assr. 

to Semet-Solway Co. U.S.P. I,a49,393, 10.8.20. 
Appl., 3.5.18. 

Thk water in the hydraulic main is heated by the 
sensible heat of the crude gas which is subsequently 
washed and cooled to remove tar and fixed ammonia. 
The gas is then reheated by washing it with the 
hoateel water from the main and is passed through 
a bath of sulphuric acid to recover tlie ammonia as 
sulphate.— A. G. 

Motor fuel for aeroplanes and other motors. U.S. 
Industrial Alcohol Co., Assoes. to F W T 
Schreibc‘r. F.P. 128,915, 16.6.19. Conv., 25.6.18. 
An alcohol, an aromatic hydrocarbon, and at least 
4% of an ether are blended, e.{/., 30 pts. by vol. of 
benzol, 30 of gasoline or naphtha, and 5 of etlier. 

—A. E. D. 

Uydrocarhons; Treotment of . G. F Forwood 

and J. G. Taplay. K.P. 145,198, 16.4. and 7.7.19. 
Pktrolkttm or coal lar distillates are passed together 
with steam over carbon heated to a specified tem- 
perature, e.g. for kerosene to 600°— 630^ C. and for 
heavy fuel oil to 8.50°~950° C., in order to obtain 
lower-boiling products. — A. E. I), 

Petroleum, oi/.s; Purification of . J. J. Hood. 

E.P. 145,818, 24.2.19. 

The yapori-sed oil is brought in contact with heated 
alumina, bauxite, or magnesite, so that the sulphur 
compounds present in the oil are dissociated and 
li\drogon sulphide is formed therefrom. The 
hydrogen sulphide is subsequently absorbed. 

—A. E. D. 

[d/inera^] oH; Pefning by distillation. C. B. 

Forward. E.P. 145,894, 5.1.19. 

PuKiiE.MKi) oil is conveyed through a series of sets 
of heaters, supplied with superheated steam, which 
is used rc'poatedly in the s i-^jssive heaters after 
periodic reheating. The sieam discharged from the 
final heater of each set is used for atomising the 
heated oil in a .separator, the volatile products from 
which arc eondensed. — A, E. D. 

Liquid fud from, petroleum; Manufacture of . 

H. Wade. From Standard Oil Co. E.P. 147,353, 
21.7.19. 

CiUTDE petroleum is distilled hy direct fire and 
superheated sLeain (or inert gas) until high melting 
pitch is left (c.f/., of in.p. 192° F.), and the jdteh is 
then tluxed with low viscosity oil. — A. E. 1). 

Petroleum hydrocarbons • Process for treating — . 
T. T. Gray. U.S.P. 1,340,889, 25.5.20. Appl., 
18.5.14. 

Vapori.sed oil is refined by passing it through 
heated fuller's earth. — A. E. D. 

“ (fas-oil'’ ; Making . C. Ellis, Assr. to Elli.s- 

FosterCo. U.S.P. 1,341,975, 1.6.20, Appl. ,29.5.13. 
Gasoline-i.jke material is made by mixing petro- 
leum vapour and gaseous petroleum decomposition 
products and subjecting the mixture to several 
atmospheres prest.uro and a decomposition tempera- 
ture. Tlic yields of heavier and lighter products are 
thereby increased. — A. E. D. 

Petroleum oils: Distillation of . R. E. Hum- 

phreys aiid W. M. Burton Assrs. to Standard Oil 
Co. U.S.P. 1,343,674, 15.6.20. Appl., 28.11.16. 
Oil is distilled under 75 lb. pressure, the vapours 
being cooled under the same pressure, in such a way 


that all insuflSciently cracked material is returned 
to the still. — A. E. D. 

Ilydrocarbons ; Process of treating . L. W. 

McOmber, Assr. to C. B. Belknap. U.S.P. 

I, 345,452, 6.7.20. Appl., 24.2.16. 

Oil is heated to 60 lb. pressure and then subjectef 
to condensing action at a still higher pressure. 

-A. E. D. 

Light hydrocarbons ; Apparatus for inoducing . 

J. A. Yunck. U.S.P. 1,345,6.56, 6.7.20. Appl., 
15.10.18. 

Tn the cracking of crude oil or residues electric 
lieating is made use of both for the pressure still 
and the vapour space. — A. E. I). 

Petroleum; Process of disiilUng . P. M. Bid- 

dison and H. T. Boyd. U.S.P. 1,345,740, 6.7.20. 
Appl., 15.2.18. 

IIiGii-noiUNG oil is circulated to and from a bulk 
supply, and heat and pressure are supplied. The 
vapours are passed into an auxiliary condenser 
which returns iincracke<l material. The uncon- 
densed vapours are cooled and the gas stripped. 
Hie heating is provided by a current of highly- 
heated gas. — A. E. I). 

Uydrocarhon oils; Apparatus and process for the 

conversion [crarfcinp] of . V. L. Emerson. 

U.S.P. (a) 1,346,797, and (») 1,346,798, 13.7.20. 
Appl., G..5.2(). 

(a) Gaskoi's products of distillation from a pres- 
sure still arc submitted to impact, and the 
products are returned to the oil in the still. 
(») Kinetic energy is imparted to oil which is “sub- 
jected to impact,” as are the re.sulting products, 
which ultimately arc intimately mixed with fresh 
oi’ and the gaseous products withdrawal. — A. E. D. 

Ve.irolenm ; Apparatus for cracking . Method 

of treating hydrocarbons. H. W. Jones, F. E. 
Jones, Administrator, Assr. to Kansas City Gaso- 
line Co. U.S.P. (a) 1,317,543 and (b) 1,347,544, 
27.7.20. Appl., 13.2.18. 

(a) The plant consists of a number of small, 
separately fired cracking stills, compressors, tanks, 
and condensing system, (u) The oil is compressed 
and forced into separately heated cracking zones. 
The cracked products aVe discharged separately, cqI- 
leclod together, and condensed. — E. D. 

IMinrrall oil-refining apparatus. F. E. Wellman, 
.\ssr. to Kansas City Gasoline Co. U.S.P. 
1,347,567, 27.7.20. Appl., 1.8.16.. 

Oil under pressure is caused to expand into a 
cracking coil of larger bore, which is connected 
with a condenser having a control valve. — A. E. D. 

Cracking hydrocarbons; Method of . F. E. 

Wellman, Assr. to Kansas Cit-, Gasoline Co. 
U.S.P. 1,347,568, 27.7.20. Appl. 12.2.19 
A hydrocarbon oil is heaU'd at a high temperature 
and pressure in a still; the oil occupies 10% of the 
still volume, the remainder being filled with gas 
under pressure, which is retained in the still when 
the treated oil is removed. — A. E. D. 

[Mineral] oil; Method of refining — — . F. E. 
Wellman, Assr. to Kansas City Gasoline Co. 
U.S.P. 1,347,664, 27.7.20. Appl., 30.3.18. 
Intxrmittknt and equal charges of oil are heated 
under pressure, and the vapours are severally con- 
densed under pressure. — A. E. D. 
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Cracking hydrocarbons ; Apparatus for and art of 

. J. W. Coast, jun., Assr. to The Process 

Co. U.S.P. (a to e) 1..‘U8, 264-8, 3.8.20. Appl., 
(A,B) 22.3.17, (c) 27.3.17, (d) 9.4.17, and (p.) 
16.4.17. 

(a) The usual pressure still has one end protected 
against direct heat, llcflux condensed liquid is 
conductoil towards the protected end. (b) The 
two ends of the pressure still are protected against 
direct heat. The condensed product is conducted 
by a branched pipe through the still contents and 
deposited on the cool cud portions of the still, (c) 

A series of pressure stills at difl‘('rent levels com- 
municate with one another so that pressure is 
equalised and oil flows from one to the other 
through a coke trap, (d) Refluxing of uneracked 
oil is effected by maintaining the top of the still in 
a relatively cool condition and deflecting vapour to 
the end and along the cool upper surface, (e) IU'- 
fluxing of uncracktHl oil is efft'cted hv a b.affling 
device locattxl near the top of the still so as to pro- 
vide a narrow passag»‘-way. Thehafllc is an in- j 
verted trough with its sides dipping into the heated i 
oil.— A. E. D. j 

l^Hydrocarbon^ oils; Process and a pparatus for con- j 

tinnousbf crackimi , A\ . R. Price and E. i 

Dietz. r.S.P. 1,319.294, 10.8.20. Appl., 6.7.16. j 
A ro.VTixvors streain td a heavy hydro arhon oil is 
passtnl through an af)paratus in which siieee.ssive 
portions of the oil are subjected simultaneou.sly to 
rogressively higher temperatures and pre.ssures. 
he light hydrocarbons arc removed as they are 
formed.— L. A. C. 

Paraffin irox; Separation of — — from the neutral 
oil and the ox}/uen-rontaining constituent of pro- 
ducer nr Inivdeniperature tar. .\llgcm. (ies. fiir 
Chem. Ind. m.b.H. (l.P. 319,6-56, 19.3.18, 

Paraffin wax i.s s<'parat<‘d from the heavy oil by 
fractional pnx'it)itati()n with pyridine or pyridine 
ba.scs and water, esptxially in tlie cold, the re- 
mainder of the paraflin wax may tlnui he ohtaine<l 
by treating the liquid with more pyri<line or hy 
diluting it witli water, and then l>y filtration ami 
further dilution tljo m utral oil (i.e., the portion in- 
soluble in alkali) is obtained.— C. A. M. 

Shale and (dhrr hit u mi nou.<i minerals; Product ion 

of oil from . Zeller und (imelin. (l.P. 

321,870, 23.8,18. 

I.v the distillation of shale ‘ in externally lu'ated 
rotary ret(jrts, with simnitaneons intrtMiuction ot 
steam or other gases fr<‘e from oxygen, tiie strongly 
Rupe*rheatcd steam or other ga.ses are introduced at 
a tempernture about oO''" (’. higijcr than that of the 
matciial in the retort.- J. H. L. 

J)isf Hint lon-ijases of ro<d; J*u nftcaf ion of , K. 

Ciseletand (\ Deguide, T.S.P. 1,349,750, 17.8.20. 
Appl. 6.7.15. 

SeeG.P. 297,101 of 1915; J., 1917, fsl7. 

lAlh riedting oils; Proce.m^ of jnarnifnet uring — — 
H. Klever, L. C. iiautenscidiiger, and O. H. 
Gdhring, Assr.s. to The Chemical Foundation, 
Inc. U.S.P. 1,3-50,814, 21.8.20. Appl., 14.2.16. 

See G.P. 301,774 of 1915; J.. 1920, 327 a. 

Benzol rerovenj. G.P. 298,823. Sec JJf, 

t 

Hydrogen sulphide from gases. G.P. 302, ->55 and 
LA3,292. See VII. 

Lampblack and hydrogen, G.P. 312,546. See. XIII. 
Aldehydes and ket^es. G.P. 321,567, See XX, 


IIb.-DESTBUCTIVE DlSmUTION; 
c HEATING; LIGHTING. 

Ihcovery of alcohol etc, Mariller. See XVllI, 
Patents. 

Coal and other materials capable of being distilUik 
vaporised, or deromposed by heat; Treatment of 

. Dressier Tunnel Ovens, Ltd., and C’ 

Dressier. E.P. 149,086, 14.5.19. 

Coal, peat, or the like is fractionally distilled in a 
horizontal oven, which is heated to varying tern- 
iwratures along its length by combustion flues at 
the sides. The coal is pa.ssc<l through the oven in 
trucks. Transverse walls project downwards Irani 
the roof to a height just suflieient to allow clearance 
for the trucks, thus forming n serie.s of porkeis 
along the roof. 3'he fractional distillates are with- 
drawn from these pockets. — W. F. F. 

Distilling apparatus ; Polar y dry . F. G. 

Ten Hroeek ami M. 'F. ^V'eston, Assrs. to \V(st 
Virginia Pulp and Paper Co. r.S.P. l,35(i,(j'J7 
21.8.20. Appl., 6.8.18. 

M.atkuial is fed from a hopper into one (Uid of a 
horizontal conduit containing a helical convi'vci, 
and delivered from the other end into one end of u 
horizontal rotating retort. The conveyor (oiuhiii 
is mounted in a part of the head of the retort, w lili b 
can Iw' rotated n'latively to the remaindi'r ol tlir 
retort, and which also contains the va[n)ut- 
discliarge passage. 'Phi' outlet of the hop))ei- is piu- 
vided with a controlling gate, whicli is inter-ctm. 
ne< ted with the controlling switdi of th«‘ elcri i n- 
motor driving the convi'vqr. no that the speial oi th,. 
conveyor is automatically reduced as the oiilh i i-i 
the hopper is restricted,- W. F. F. 

f ncanilrsccnre lamp bulbs or the like; Methods f^t 
forming conduit ing seals for — . T, 

Assr. to Xihon Denki Kog\'o Kahushiki Kius|i:i. 

r.S.P. I, .3.5(1,! >07, 24.8.20. Api»l., 30.9,16. 

See F.P. 103,648 ol 1917; J., 1918, 84. \. 


IH.-TAR AND TAR PRODUCTS. 

J‘heno(; Jleterminnf ion of — in the presi ur, nj 
certain other phenols. IL M. ('hapin. .1 IimI. 
Eng. Chem., l!>20. 12, 771- 775. 

.V coi.OHiMETBK' iiu'thud is (IcscrilH'd depemliiig on 
lh«‘ red coloration yielded hy Millon’s reagt iil witli 
phenol hut not with other phenols. The rc;r.;« tii 
is pr<‘par<Kl hy dissolving 2 c.c. of imucury ni 2ii i i . 
of concentrated nitric acid, diluting the 
. to 35 C.C., adding a few drops of nitric ac id it h;i-n 
salt separates out, and then aclding 10 sinliuiii 
hydroxide* .solution until the prec ipitate first liu nutl 
no longe r re-rlissolves hut dis[M‘rse's to a pc rmain iit 
turbidity; a mixture of 02 c.c-. ol com out rul'd 
■ nitric acid und 1'8 c.c. of water is thc-n addcl and 
the solution mixed. Four c.c. of a .solntimi cni' 
tainingO l ' of total phenols is inc-asun'd iiitoi-ani 
of two test-tulK's ancl to one is added about oi>'- 
half of the amount of phenol licdievccl 0) he* :ilr< a<ly 
! present; the two solutions are diluted to (i ec.. 

! treated with 5 cue. of .Vlillon’s reagent and heat' 4 
at KMP C. for 30 mins. In this time, the eolocir <hi- 
to th<* phenol is dc'veloped fully whilst the n'l 
i colour at first prcwluccul hy other phenols is (h^- 
: charged or changed to yo.ltow. The two tubes at'' 
• then jilaecd in cold water for 10 mins., thc'ir eou- 
I tents acidified with a mixture of 0‘2 c.o. of (-oiuc u- 
j trated nitric acid and 4'8 c.c. of water, dihn^'d 
25 c.c., filtorod after 10 mins., and the coloridui^ 
of the filtrates compared in a colorimeter. '' 
standard Diiboacg colorimeter waa 
quantity of phenol, P, is calculated by the fonnn . 
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P r- 1 / (1 - I)[pR / (S - H) - IT^ where p is the amount 
of added phenol, 8 the reading of the test solution, 

U that of the stronger solution, I the relative in- 
tensity of the colour yielded by other phenols as 
compared with that of phenol (I has a mean value of 
0 007), and T the Uitul quantity of phenols. The 
red colour given by phenol may lie changed to 
yellow by treatment, under suitable conditions, with 
formaldehyde without any marked elfect on the i 
yellow colour present originally, and this modifica- 
tion of the method is recommended for the deter- 
mination of small jiroportions of phenol. Results 
of experiments with a considt'raVlc number of 
phenols are given ; only two substances, salicylic 
acid and ^-naphthol, invalidate the test, the former 
giving a deep red coloration and the latter a dark 
hrown.—AV. P. 8. 

Hit inn ill on, ocid-jiroof c.oatinris. See XIIT. 

Patknts. 

Benzol h iidrocorhons of cole-oven qn.*!; Becovnu f>i 

from Ihe. irashinrf oil, A. Hartmann, G.P. 

14.11.13. 

Bknzene hydrocarbons are distilled from the wash- 
ing oil by nu'ans of indinu.'t steam at the ordinary 
presuire with the aid of a vacuum. The presence 
of the higher benzene hydrocarbons, which are 
simultaneously condensed, causes a reduction of the 
vapour ])ressure below that of ihe constituent of 
lowest b.p. — C. A. M. 

I{i/droc(irJions ; rrodiiefion of liquid from 

naiihtiuilene. F. Fischer. G.P. 290,134, 22.12.15. 
A M 1 XTUKK of naphthalene and aluminium chloride 
is heated under yiressure to above the normal boil- 
ing point of naphthalene; r.f/., by employing 4"'' 
f)f aluminium chloride and .i temperature of 
330° G. one-third of the naphthalene is converted 
to li(|uid hydrocarbons, mainly di- and tetrahydro- 
naphthalene, and the remainder forms a mixture 
of pitch and a coal-like product. — L. A. C. 

Ttn oiJn; AnentH for dif.udvinq, neparating and 

e.rfrocf in<i the .'lolid eon^ftU Kcnfii of . 

Totralin G. m. b. H. (i.P. 301,051, 23.4.16. 
Hydkon.whtualknks «re used alone or in com- 
bination with other substances. In particular, 
tetrahydronaphthalenc and higher liydrogenised 
pioducts dissolve considerable quantities of naph- 
thalene at 30° C. and unlimited quantities at 
liiglier temperatures, — J. H. L. 

Skk also pp. {\) 651, H ndroearhons (K.P. 145,198); 
652. i'ordffin vox (G.l*. 319, 65u); 665, Bainf (G.P. 
318,699), Solvent ((GP. 320,807). larriiiih (IGJG 
320 . Sps); Aldeh tides ond kef ones {Vt .V.'A'Il /yt)7) : 
676. Mi ro-eom})Oiind.s ((i.P. 299,015). 


IV.-COLOUBIWG MATTERS AND DYES. 

Patents. 

Dije : Alkali proof and melhad of producinq 

Ihe same. L. V. Cates, Assr, to SuiiImmiu Chemi- 
cal Co. U. 8 . P. 1,349,265, 10.8.20. Appl., 27.7.18. 
An excess of a ‘saponifiable oil is added to a boiling 
solution of a non-alkali-proof dye in A'/d sodium 
hydroxide, and the reaction is allowed to continue 
until the alkali is exhausted. Sufficient alkali is 
then added to saponify the excess oil, and the 
product, after it has hardened, is powdered. 

“—li, A. C. 

Solvent for dijestuffs. G.P. 320,807. See XIII. 


V.-FURES; TEXTILES: CELLULOSE: 
PAPER. 

Paper makers' qukklime and hydrated lime; 

Specifications for . U.S. Bureau of 

Standards, Circ. 96, 15,6.20, 

The specifications given have been approved by the 
National Lime Association and tlio Technical 
Ai^sociation of the Pulp and Paper Industry 
(IJ.iS.A,), The percentage compositions specified 
are ; -*g,uicklime : CaO, 95 (rnin.); MgO, 2 (max.); 
insol. matter, including SiO,, FcjO,. and AljO,, 2 
(m:ix.); OOj, 2 (max.). Hydrated lime : CaO, 72 
(min.); MgO, 1‘6 (max.); insol. matter, including 
8iO„ Fe,0,, -'ind AI,(),,, PG (ni;ix.) ; CO,, PG (max.). 
For anaivtical methods reference is made to U.S. 
Gcologic:il Survey, Bull. 700 (Hillebrand, Analysis 
of silicate and carbonate rocks). 

Patents. 

Fibrous veqetahle material [Spanish moss]; Process 

of frcalinq and ihe re.^adfing product. 

G. S, McDaniel, Assr. to E. H. Kimbell. U.S.P. 

‘ 1,350,031, 17.8.20. Appl., 2P7.19. 

Gkeen, partly cured, or cured Spanish moss is 
treated with an alkaline solution of definite 
strength, whereby the outer coating shrinks upon 
the inner fibres. — A. J. H. 

Fibres; Proce.ss for ireatmq -- — . J. H, Pickup, 
Assr. to G. A. Wilson. P.S.P. 1,350,621, 24.8.20. 
Appl., 19.3.19. 

VEUETAiiiiE fibre is prepared for spinning by allow- 
ing it to ferment in a hot bath for a considerable 
time, boiling it under pressure in lime water, and 
then subjecting it altcrnatelv to acid and alkaline 
baths.— W. F. F. 

Pnro.nilin sheet of low infiammahilitn. J. G. 

Jarvis. TPS. P. 1.349,156. 10.8.20. Appl., 13.3.19. 
The material i.s composed of cidlulose acetate, 
acetone, and cinchonine and its salts. — W. F. F. 

Parchment pajwr; Manufacture of . P. 

lloering. G.P. 303,266, 1.9.16. 

The leaves, or stalks, or both, of the reed mace are 
subj(‘cted to the action of caustic alkalis under 
pressure, and the product after washing is 
(‘inployi'd as papi'r pulp without any special 
heating and without sizing. 44ie m:iterial con- 
sisting of hast fibres and pan’uchyma, furnishes a 
transparent, grease-proof paper of a brownish- 
yellow colour.- G. F. M. 

Cardlxuird [paper and jiaper fabrics]; Process for 

renderinq iireasc- and waterproof. L. 

1 Biu hbinder. G.P. 316,527, 19.3.19. Addition to 
306,028. 

Cahdboaud Mhich has been coated*with a glue pre- 
cipitate containing a filling material, in accordance 
with the chief patent (J., 1918, 575 \), and dried, 
IS further co:ited with a mixture consisting of a 
saturated solution of tannin and resin in spirit and 
;i vanii.sh containing a drier, to which mixture zinc 
white and formaldehyde have be^n added. — J. H. L. 

Piiper, pulps, paper yarns and fabrics; Sizing and 

irate rproofinq of . E, Files and E. Braun- 

miiller. G.IP 318,923. 3.1.17. 

The paper material is treated with colloids such as 
dialysed solutions of liydroxides of trivalent 
molals, preferably iron or chromium, with or with- 
out the addition of solutions of otljer, preferablj 
organic, colloids. — C. A. M. 

Paper, fabrics and the like; Sizing, waterproofing, 

dressing, etc. . W. Schmidt and E. Heuser. 

G.P. 321,232, 15.3.18. Addn. to 296,124. 

The paper pulp or fabric is treated with a solution 
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of’ tar soap prepared by saponification of wood>, 
lignite-, or coal-tar, previonely extracted with 
water. Injurious acid substances may be removed 
from the tar by distillation, and a soap prepared 
by incomplete aaponification of the tar may be 
used.— J. H. L. 

Paper; Bemoval of ink from writing . H. Gctho. 

G.P. 321,545, 26.7.19. 

The paper is passed through four consecutive i 
baths, of which the first and third contain oxalic 
acid, the second potassium permanganate, and the 
fourth aluminium sulphate; it is afterwards passed 
between hot rollers. — J. H, L. 

Straw: Utilisation of the waste lyes from the 

alkeuine digestion of . S. Herzberg. G.P. 

319,068, 13.11.17. 

Alkaline 13 ’e.s from the treatment of straw are 
electrolysed to obtain the caustic soda in a con- 
centration suitable for further use. The degree of 
evolution of oxygen or of oxidation of organic 
substances at the anode varies with the strength of 
the current. — C. A. M. 

Straw; Utilisation of waste liquors obtained in the 

digestion of . S, Herzberg. G.P. 321,453, 

28.3.19. Adda, to 819, (X>8 (preceding). 

The liquor, or at Ica.st the portion to be used as 
anodic bath, is treated in the cold with mineral 
acid or bisulphate .and heated to 7(P C. ; it i.s then 
filtered from precipitated organic substance.s and 
electrolysed. The precipitated lignic acid can be 
utilised, and if common salt solution is used as 
anodic electrolyte the chlorine produced may be 
employed in the di^.solution of chopped straw 
previously treated with milk of lime. — J. H. L. i 

j 

Halite liquors; Purification of alkaline con- i 

taminafed and coloured with organic impurities. 

F. Kiittner, E, Profeld, and E, Sidler. G.P. I 
322,461, 8.7.19. I 

Waste liquors from the mercer isat ion process and j 
viscose manufacture are concentrated and ; 
simultaneously oxidi.sed in open vessels, whereby ! 
the hcmicellulose i.s converted into insoluble oxv- i 
cellulose. The oxidation may be carried out by | 
injecting air into the* liquors or by the addition of i 
alkali nitrate.—G. E. M. i 

Paper making. Groat Northern Paper Co., Asw'os. 
of C. K. Pope. E.P. i:36Al9, 18.12.19. Conv., 

14.3.18. 

See r.S.P. 1.279,756 of 1918; J., 1918, 76-i .a. 

Alkyl ethers of starches and similar rarhokydrafrs 
and rnejhod of*pro<lucing the same. L. Lilienfehl, 
A-ssr. to The Chemical Foundation, Inc. U. 8 .P. 
l,a50, 820, 21 . 8 . 20 . Appl., 16.2.14. 

Sei F.P. 468,162 of 1911; J., 1914, 958. j 

PapeT-making machines. \. Wood and G. Russell, j 
E.P. 149, 21.12.17. [ 

i 

Paper^ cardboard, and the hke; Machines for 
manufacture of . L Thirv. E.P. 149,416, 

10.5.19. 


Etopc/rntion of sulphite-cellulose liquors. G.P. 
822,462. S^e I. 

Fat from iulphite -cellulose lyes. G.P. 305,091. 
Ste XU. 

Faint See. Xlll. 


VL-BIEACUNG; DYEING: PUNTING; 
FINISHING. 

I 

Patents. 

Vegetable fibres; Process for treating . Gillct 

et Fils, Assoes. of C. Schwartz. E.P. 136,569 
12.12.19. Conv., 13.12.18. (67. E.P. 136,568 ami 
144,201; J., 1920, 513 a, 542 a.) 

Wooii-LiKK characteristics can be imparted to 
vegetable fibres by simple immersion in nitric ac id 
(6<5— 75%) for not more than half an hour, followe d 
by washing with water. The fibres may be treated iti 
any stage of their preparation and the temperature 
should bo less than 20 ° C. If nitric acid strongi'r 
than 75% be used, the treatment must be carried 
out more quickly. Print effects may be produced 
directly or by moans of reserves. The fibres 
treated increase in weight. — A. J. H. 

[4::o] dyestuffs cortfaiumi; the sulphonamulc 

group; Application of to dyeing and print, 

ing. J. W. McMyn. E.P. 149,428, 13.5.19. 

.4zo dyes W'hich contain a sulphonamidc or sub- 
stituted sulphonamido group are soluble only 
in strong alkalis from which they are easily 
prcx'ipitated by weak acids, alum, ammouiuiij 
chloride, bicarbonates, and carbon dioxide. 
Cloth is dyed by impregnation with a solu- 
tion of the dye in caustic soda, squeezing, 
drying, treatment in a fixing bath containiir^ 
one of the above precipitants, rinsing, and drying" 
Cloth is printed with a paste containing the dve 
dissolv’od in caustic soda and thickenc'd with stare h. 
then dried, and fixed in an alum hath. The 
addition of aluminium salts to the printing paste 
increases the brightness and fastness. Suitable 
scarlet, red and light red dyes are I'ortiud 
respectively from ^-naphthol and diazoiis(d 
2-afninotoIueue-4-eulplionamide ; 2-aiuinutr)lu< rte- 1 - 
sulphonanilide ; o-, m-, p-nminophenylsulpliou- 

ainides. They can lie used for discharges or re>i>t , 
with Aniline Black. 2-Amin()toluene-lsulp)i,i!i- 
aniide coupled with diazotisml tn-phenyleuediaiiiiiie 
gives an orange dye.— 2 V. J. H. 

Dyeing-machine. W. A. Ainsworth. V S.9 
1.34H.974, IO.H.20. Appl.. l!bl.20. 

A HOTATiNG roller covered with an absorbent 
materia! is fitted in a reservoir for volounnj; 
matter, and projcM'ts above the top of the re.Nei vuir 
Thread, yarn, or the like' passes over the re>erv<iir 
and is intermittently brought in (ontm t wiib ihe 
alwiorlKMit material on the rolU r. L. A. C. 

Dyeing-machine . E, Schnurrenberger. 1 .S.l’ 
1,350,710, 21.8,20. Appl., 9.1.20. 

A MACHINE for the treatment of skein.s with li(|uuls 
consists of a licjuor container, and means lor sie- 
pending a skein in, and cau.sing it to trail iluotmit 
the liquor, including a skein-trailing uieiiilxT 
movable in one plan^'.- .\. J. H. 

Dyeing [Sulphur BUich\. C. S. Althouse, I S.l'. 

1,349,H67, 17.8.20. Appl., 24.0.20. 

In dyeing gcMids with Sulphur Black, magrieuuia 
sulphate is ti.si'd in the softening bath.— A. 4. 11 

Leuc.o-conijfounds of vat-dyes; Preparation of - - 
suitable for dyeing wool. h. CbiHsella uml 
G.m.b.H. G.P. 321,119, 16.11.15. 

The louco-compound is prepared in the pre luue 
of a higher alcohol which can be salted out < 1 ! 
aqueous solution, and it is thereby separated 
siinultanoously with the alcohol. An example is 
given of the reduction of Thioindigo-Ued B w>o» 
sodium hydroxide tnd hvdroiulpnite, witli the 
addition of isobu^l alcohof; — 0* F. M. 
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Aniline Black; Production of upon vegetable 

textile fibres. E. A. Fourneaux. U.S.P. 
1,850,600, 24.8.20. Appl., 18.4.18. 

See E.P. 117,987 of 1917 ; J., 1918, 676 a. 

TT'aafe liquors. G.P. 322,461. See V. 


VII -ACIDS; ALKALIS; SALTS; NON- 1 
METALLIC ELEMEMTS. , j 

Sulphuric acid manufacture ; 77.se of sodium nitrate 

.solution in the lead chambers in . 11. 

Lemaitro. Monit. Scient., 1920, 10, 145 — 157. 

The continuous introduction of sodium nitrate in 
solution throui;h the Glover tower produces satura- 
tion of tho acid with sodium bisulphate and conse- 
quent choking of pipes. Dilution of the Glover 
acid with chamber acid to prevent saturation is 
rendered impracticable by tho limited concentration 
capacity of tho Glover. Alternate introduction 
of nitric acid and sodium nitrate may be suitable 
provided that the supply of nitrate is arrested 
before saturation is reacned, this stage being deter- 
mined by calculation or by control analysis of the 
bisulphatc content of the acid. To avoid satura- 
tion entirely, it is preferable to introduce the nitre 
as a mixture of nitric acid (36° B., sp. gr. 1‘3.B 
and sodium nitrate solution. Loss of nitric acid 
resulting from imperfect working of the Glover 
seldom excetnls 6 — 10% ; in the Gay-Lussac tower it 
amounts to 50—75% of the total, but these losses inay 
be considerably reduced, and the ('conomy achieved 
may equal or exceed that attained by use of sodiuir. 
nitrate. The reactions which take place in the Gay 
liUssac towers are indicate<l by the author, and the 
control of the chamber prexross by the use of graphs 
is advised. — W. J. AV. 

Sitric acid; Frodvetion of concentrated from 

nitrous vapours. M. Kalteubach. Chim. ct Ind., 
1920, 4, 576-590. 

Afteu a preliminary survey of the reactions in- 
volved and the conditions mcessary for the conver- 
sion into nitric acid of nitrogen oxides derived from 
the ammonia oxidation process, a plant is dej^ribed 
for tho prwluction of 10 tons of nitric acid per 
24 hrs. The hot gases* are first passed through a 
prc-concentration tower fed with weak nitric acid 
(45% HNOj) in which the gases are cooled and at 
the same time a concentration of the weak acid is 
effeoteil. The removal of tho water vapour from 
the gases takes place in externally cooled towers, 
which the gases leave at .30° C., then passing into 
a tower in which oxidation and polymerisation of 
nitrogen peroxide arc brought about. After 
traversing a series of absorbing and regenerating 
towers, an outflowing acid of 00% HN(), is 

obtained. Concentration of this weak acid is 
carried out in denitrating towers with the aid of 
sulphuric acid, an important economy of the latt<*r 
being effc'c ted by a preliminary heating of the nitric 
acid and its introduction in tho form of vapour, by 
which means tho necessity for steam injection is 
avoided.- AV. J. AV. 

di/imonia,’ Synthesis of — at very high pressures, 
G. Clainh*. Chim. ct. Ind., 1920, 4, 5 — 16. 

The author recapitulates tho advantages eiuinicd 
for the employment of pressures up to KXK) atm. : 
diminution in si/.e of contact chamber and reduc- 
tion of number of times of passage of tho reacting 
gases, increased yields of ammonia per 0’6 g. of 
catalyst, easy condensation of the ammonia and 
consequent elimination of absorption by water, and 
.realisation of-the auto-reaction even in small plants 
by the enormous heat developed. (C/, J., 1919, 
886 a; 1^, 61a, 187 a.) Tightness of the joints 


presents no greater difficulty at 1000 than at 100 
atm. and may he more easily secured on account of 
their smaller size. Cupped leather packings have 
been employed successfully in the compressors. 
A\''ith high pressures loss of heat is reduced and the 
cost of plant erection and maintenance is smaller. 
Coke-oven gas appears to he a promising source of 
hydrogen. A plant dealing with .‘KX) tons of coke 
])er day yields 100,000 cub. in. of gas containing 
45% hydrogen, of which 30,(KK} cub. m. can be 
extrjwrted and utilised to fix 10 tons of nitrogen per 
21 hrs.— AV. J. AV. 

Fhosphotungstic and phosphomolybdic acids. H. 

AVii. .1. Biol. Chem., 1920, 43, 189—220. 

These compounds belong to two distinct series, 
r(*prcscnted by PaOjjlSXO, and Pj()j,24XO,. The 
properties and preparation of these acids and other 
members of th<*se complex groups are described 
fully. (Cf. J.C.S., Get.)— J. C. D. 

Potash alum; Analysis of . A, Harvey, J. 

Soe. Jjeather Trades’ Ch(‘m., 1920, 4, 219 — 220. 
Samples of pure potash alum mixed with known 
amounts of iron sulpliid© and analysed by the 
method proposed by Codwise (J., 1920, 446 a) did 
not giA'e theoretical results. The iron impurities 
are included in the titration. — D. AV. 

Acid clay [fuller's earth]; Acidity of Japanese . 

' K Kobiivashi. J. Choin. Ind. Tokyo, 1920, 23, 

I 543— 519 ‘ 

j Japanese acid clay (fuller’s earth) is regarded as 
> being a mixture of colloidal hydrous aluminium 
! silicates, Al,0,,28i0„,j;’H,0, and an amorphous 
' compound of orthosilieic acid, Si 02 ,jcH, 0 , ^ond 
I may he expressed by the formula : AljO,,6SiO,, 
xH^O, where x is more than 6. The clay itself is 
not a true acid .substanc-e, and the acidity is to bo 
ascribed to its adsorptive property. On adding 
the clay to a solution of a ba.sic dye (R.Cl) hydroxyl 
ioKS are adsorlied from the solution and hydrogen 
ions are liberated and unite with the chlorine ions 
of the basic dye to form hydrochloric acid. Reaction 
! hetwi'cn an acid clay and neutral potassium 
I chloride solution similarly i)roduce8 hydrochloric 
1 acid, which dissolves alumina from tho clay. The 
1 aluminium chloride thus formed will Imj decomposed 
j by hydrolysis into aluminium hydroxide and hydro- 
i chloric acid.— K. K. 

j Potassium plumbitc ; Oxidatioi} of to potassium 

I piinnbate by altern-ting current. F. Jirza. Z. 

! physik. Chem., 192U, 94, 1—5. 

! Potassium plumbitc is the only product of the olec- 
! trolysis of Njl potassium hydroxide solution be- 
i tween lead cloctrodes by an alternating current of 
i 49 periods. The solution of plumbitc is oxidised to 
1 plumhate by a similar current Tf electrodes of 
; copper, silver, gold, cadmium, magnesium, mcr- 
; cury. nifkcl, iron, platinum, or palladium are used, 

I hut there is no oxidation if the electrodes are of 
’ lead, bismuth, cohalt, thallium, or carbon. A 
! number of other factors also play a part in the 
i plumhate formation. — J. F. S. 

i Arsenic; FJectrometric titration of , C. S. 

I Robinson and O. B. AViuter. J. Ind. Eng. 

Chem., 1920, 12, 775—778. 

In certain coloured solutions the electrometric 
titration of arsenious acid is to ho preferred to the 
ordinary method. The titration is made with 
iodine solution in tlie presence of excess of sodium 
bicarbonate, a mechanical stirrer is used, and the 
end-point is indicate<l by tho change in direction of 
the swing of a beam of light from a reflecting g^- 
vanometcr. Arsenic acid is titrated at 90” C. in 
60% sulphuric acid solution with sodium iodide 
solution. — AV. P. S. 



Copper hydroxide; Formation and behdvionr of 

. V. Kohlschiitter and J. L. Tuscher. Z. 

anorg. Chem,, 1920, 111, 19.‘i — 236. 

The authors desoriho experiineuts on the formation 
of copper hydroxide by precipitation, the pseiido- 
inorphic transformation of solid copi>er salts into 
hydroxide by the action of sodium hydroxide solu- 
tion, the processes ocuirrin^ at copper anodes in 
sodi\nn hydroxide solution, and the formation of j 
colloidal copper hydroxide* or oxide by “ discharj^o t 
electrolysis” (.1., 1919, 911 a). It is concluded j 
that tlio dehydration of copper hydroxide is due to 
an internal neutralisation and is to be represented 
bv the equations CufOH), ;i!Ou''-| 2011'. CuIIjOj?:^ 
CuO\ + 2H'. 2H' t 20H'^:-”2H,() and CuO% fCir- 
2CuO. It is, hoaeccr, not Himpl<‘ rutOH)^ mole- 
cules that are invohaxl in the reaction, but mole- 
cular complexes of ( olloidal dimensions, the de‘'ree 
of dispersity, and honee tin' reactivity of which 
vary with the conditions of formation. -J. F. wS. 


enough to act only slightly on the material of the 
heater. — C. I. 

Jletorfs ftr decomposition of sodium or potassium 
nitmfe. Farbenfabriken vorm. F. Buyer uiul 
Co. C.P. 301,702, 19.1.17. 

Bv connecting a series of retorts by means of pipcv 
to e(pialise the press\ires and charging the retorts 
at regular intervals, uniformity of the process 
ensured. — W. J. W. 

citrous (/uses; Process for the (ihsurption of — - 
J, Ji. la Conr, Assr. to Norsk Uydro-Flcktrisk 
Kvaelstofakticsciskab. C.S.P. 1,318,227, 3.8.‘2(J 
Appl., 22.10.18. 

(lASEoi’s nitrogen compounds from an electric fin-. 

• Jiace are j)arlially combmst'd, the residual uncon- 
' <lense<l gases ar(‘ reheated to a tt'mp(>raturo suitaM,. 

: for ahsorption, and tlum ahsorhed hy dry h:is('s at 
an elevated temperature. — W. .1. W. 
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Hydrogen peroxide: Hate of itecno posifiiai of 

in the presence of iron ions. .1. von Bertalan. 

Z. physik. Chem., 1920 , 95, 328 34S. 

The det'omposition of hydrogen peroxide in the pre- 
sence of ferrous sulphate or ferri(; sulphate at KP C. 
is in aeeordame with a unimoleeiilar catalytic 
equation. The state of (oxidation of the iron makes 
no difference to the reaction, which dcptnuls on the 
total quantity of iron present. — .1 . F. .S. 

CoJtohial sulphur. P. Barv. Coinptes rend., 1920, 
171 , m~A'So. 

Using Oden’s results (Nova Acta Upsala, 15)13, H 
[4]) on the vi^iosity of su.spensions of sulphur at 
different coneentrations and temperatures, the 
author has calculated the mean (<)etb<icnls of 
swelling of the grannies, the re-ult> indicating that 
such suspensions are hydrophih' <olloids. ^Vhen 
the .swelling, due to the absorption <»f water. Ik*- 
comea sniall the granules lose their transpar»*nev. 
and the liquid Ih?( ome.s milky and loses its stability. 
This absorption is favnur<xl hv the prt'Sonco in solu- 
tion of small amounts of .-.alts of univalent tiulals 
and is check(‘tl by salts of divalent metals. ■ W. (i. 

Thermodynamics: .{pftl irat ions e/ chemiial - . 

(r. Crbain. (’him, ct Iml,, 1920, 1, 31 — 12. 

The author di^tussrs the nUe [>layed hy llmrmo- 
dynamies in various braruhes of chemical indu^try. 
The application of the pha^e rule to saturatisl solu- 
tions is considerisi, especially with resport to tin* 
extraction of salts from i-arn'.tllite. Carnot's prin- 
ciple of reversibility i- illustrated in the case of tin* 
fnanufactiire of hydrogen by the .n tion of iron on 
water, ami tin* ( ontai t {>ro< e>s of .sulphuric aeifl 
manufacture is al-o dis(iissed from the thermo- 
dynamic standpoint. The laws of mass aetion and 
of displacement* ot iquilibrinm are among others 
examined in tlnir relation to imln-trial appli<a- 
tions.— W, J. W. 

Quicklime and hndcatcd Hme. Si r \ . 
iBitununous acid-proof conhugs. Sf'c Nllf. 
Cyanogen rhlonde. Kce/1. Sio’ XIXii. 

Phosphonr and . KIciiiUiUMn and t'Mgl. .'sec XX 111. 
PvTtNTH. 

Hulphunc acid; Apparatus uifli rrrtififing cohnon 
for the conrent ration of . H. Pauling. (i.P. 

mj74, 2lSAo. 

A VKE8F.L of cast iron or an alloy thereof is used. 
The acid to In? concentrated is fed into the top of 
the column. It pa-ssen from the < olumn to the heat- 
ing vessel by way of a separate vessel with overflow 
device no that neid cannot pass back from the 
heater to the rolui:)|pi; and i.s »t this point strong 


\tfric acid amt nitrogen compounds ; /bmv'x.s 
manufacturing — ■ — from- atmo.iphfric air. ,1. |.‘ 
Sanders. .Vssr. to F. H. Cburehill and () 1» 
Coshow. r.S.P. 1,3-19.919, 17.8.29. Appl.. 23.U),]7' 
A MixTriiE of nitrogen, oxyg<‘n, and liydrogcn is 
pa.ssed over platinum ln'ated to ineandeseeiuc hy an 
electric current, —W, .1. W. 

.Immeaiu synthesis; Prejuiratinn of a mixtiur <,1 

hydrogen and nitrogen for . (J. P. (b-rfin 

and M, Mauran, Assrs. to The Nitrogtm Corp 
r.S.P. 1.3I9.7.’)(), 17.M.20. Appl.. 15.11.18. 

A AiiXTi UE of h.vdrogc'n and air is formc'd in whiili 
the hydrogt*!! is in ('xeess of the amount whii j| 
would tomhine uith the oxygen in tin* air. Tin' 
mixture is j>ass»*d through a conduit in whiili it i- 
ignited, the temf)eratur<‘ Ix'ing kept suihri. ml', 
high to ensure <omplct4' elimination of oxygen, 
after whi(>h the rmu linn products arc (oohd, drieil, 
etimprc'ssc'd. and [utrified. — W. .1, AV. 

if yd) ogen : Material for use in o])erat oai.s iriih — 
Hitdcr pn-ssiiic and at high fei)i,ii‘iuiiiir: 
specialty far catahjlic pre parat ion <if mnn -oi 
liadi-clie .Vniliii- n. Soda-Fahr (l.P. (a) 29"^, I:'','. 
11.5.13. and (a) 30*). 5133, I'^.ti.lO. .\dditioii- to 
25 ) 1 . .'iHO (s,.r K.p, 29.260 ol 1912 ami 13, 2> ct 
1503; J., 191.3. 1910). 

*a) Stk.ki, alloys coiiLaining ehrominm, Nanailimn. 
tungsten, <‘lc., launain suitable for use cvaui if l!i'> 
contain relatively miich carbon. Proviib<l ili' 
alloying metals ar<> present in snlbricii) tjuaiUiiv 
the* strength is mainlaincsl even uln ii the i aritoii 
(onva-rti'd into gaseous (ompoumls and libeiaini. 
.\ high proportion ol nickel should he avoub'd. tin 
If birgt'r (piantilies of the alloMug inctiiU 
(ehrominm, tungsien, etc.) are pnsent. stcil 
taining a relatively high proportion of niikel lan 
1)«* nsisl, A .--uitahle allov (untains lungstt a i , 
nieke! 5 .1. W. 

.1 )/i c'on/o ,• V) e pO) (if )ou of dry ■ - -fioin ndc’ihiefi 
ntiiins of supi'ihnifed strain. F.. \N ledriiioui. 

C.P. .321,201. 28,5.11. Addn. to 31 1,9551 '.I., 
1919. *>s(i ,M. 

Fok the proc i '-s <b'a rihed in tlie original patent, ;i 
furioH (' wi1 !i snperpo-ed hearths or shelves ptovahd 
nitli stirring gear i.s emploved. iiitrolim bcinu 
iulrodm efl at the top. and superheated steam p. 
in at the low v I'lid. \V. .) . W. 

Ammonium nifrafe; Manufacture of I'- 'V 

Freclh uml 11. K. Coek.ssdge. K \\ 

20.5.19. 

Ammumi M sul[»hnte and Modinm nitrate arecatt'"! 
to rc*nrt in Huitahh* proportionH, and the 
mtiphntc prc'cipitttted ih removed. Calcium su |i i. • 
is ndcled to the aolulion to separate sodium hiiIi>Iii»^ 
ns a double nail. After romovnl of tluf) 
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ammonium nitrate may be obtained by cooling the 
solution without further dilution, the mother 
being used for a fresh cycle of operations, {if. 

E.P 126,678; J., 1919, 499 a.)— AV. J. A\. 

Jlydrocyanic ficid and cyanides; 

- — . M. E. Mueller. U.S.P. 1,IIE ,51^j .< .20. 

Appl., 25.8.19. 

Feiirocyanides are troatc'd with metallic copper in 
presence of an acid capable of reacting with the 
ferrocyanide, tlie liberated hydrocyanic acid being 

distilled off. — AV. J. AY. 

I'nrnace [/or firimj /ii^rof/cn]. C. P. 

Assr. to Nitrogen Products C'o. T .S.l . l,.iJH,l/.j, 
8.8.20. Appl., 27.1.19. 

A VT.RTICAL cylindrical retort i.s provided with an 
inner concentric cylinder, and the nitrogen-absorb- 
ing mabc'rial is fed downwards through the annular 
column thus formed. This column is heated ex- 
ternally by hot gases, and internally by burning 
fuel gas and air wliicli are injected downwards intij 
the lower end of the inner <’ylinder by central 
vertical supply pipes. Nitrogiui passes 
through the annular <-olumn of the material. I he 
matc-rial delivered at the bottom is cooled (‘Xternally 
ancl internally, and adhesion of the chargi' to any 
part of the retort is prevented. The cooling means 
include a relatively cool jet of nitrogen dirt'cUxl into 
contact with tin' lower end of tlie column.- - tv. 

Aluminous materials; Conversion, of powdered - — 
inf It (fi'anular form, J. J. Hood. E.P. 149, 4o3, 
20.5.19. 

Powdered aluminium liydroxide. bauxit«‘, china 
clay and the like are converted into granular torm 
by moistening with nitric or hydrcxhlorh; acid or a 
solution of tlu'ir aluminium salts, heating to form .i 
cake, crushing, and decomposing the salt by heating 
to dull redm ss. The granular material obt.aiiUMl is 
suitable for rehniiig minera! oils (E.P. 16,617 of 
1908; J., 1909, 1081) or for decomposing carbon 
bisul])hide in coal gas (rf. E.P. 143.041; .1., 1920, 

TiIOaE- c. r. 

ZirCimium o.ride (zirconia); Vroerss of sejtaiafinij 

and e.rfraeiiny from ores and minerals. J. 

(lordon. U.S.P. 1,:H»,888, 25.5.20. Appl. , 10.10.18. 
Mi.nkhals containing /drconiuin are fused with a ; 
mixture of a chloride :nid an oxide as a stop in the ; 
prcK-e.ss of [uoducing zirconia. i 

Titanic o.ride; Method of ohfaininij E. E. ; 

liarton, Assr. to The Tilaiiiuin Alloy Maiuifactur- 
ingCo. U.S.P. 1.318,848,10.8.20. Appl., 27.2.19. 
In the ])reparation of titanic oxide concentrates by 
the acid treatment of titaniferous materials con- 
taining sulphides of iron, the latter are first <on- 
verted into oxygenated compounds.— C\ I. 

Maiincsium com pounds ; Purifyiraj . C. E. 

Dolbear. U.S.P. 1,318,933, 10.8.20. Appl.. 3.9.19. 
M\(;nesicm compounds are treated at an elevated 
temperature with a solution of an animonuim salt 
the gas given olf is passed into a comparatively cool 
solution of tlie magnesium salt formed in a previous 
operation, and the precipitatinl magnesium com- 
pound separated. — U. I. 

Potassium and other aJhdi metal comjwunds; Pro- 
cess of ohtaininij . E. H. A\estling. U.b.l . 

1,349,113, 10.8.20. Appl., 14.10.18. 

ANHYDROt^s compounds of an alkali niotal are 
heated with the sulphate of a heavy metal to a 
temperature sufficient to decompose the 


Potassium salts and borax; Ilecovery of — • J. 

Jacobi, Assr. to Pacific Coast Borax Co. U.b.P. 
1,340,134, 10.8.20. Appl., 25.8.19. 

The alkalinity of brine containing potassium salts 
and borax is reduced hy addition of acid, and the 
brine concentrated and cooled.— C. I. 

Alhaline deposits; Process of recovering constitu- 
tes of value, from natural — 

Assr. to The Solvay Process Co. 1 .E.l . 1,349,44^. 
10.8.20. Appl., 6.10.18. 

Soinioxs containing potassium cbloridc, along 
wilh s^Klium chlorid". .sodium sulphate, Sf^ium 
caHmnate, and borax are cooled to precipitate the 
three last and the cleared brine evaporated at 
bvtlar heat, then hy artificial heat wu h 
rmnoval at ca< li stage of the yirecipitatcd salts. The 
final saturated potassium chloride solution is cooled 
and crystallised. — C’. 1. 

Ihtrax- Process of rceoverinij - — 

C(,nfoininij soihum borates C. ^1^349 4^, 

; • to The Solvay Process C o. I .S.l . l,d4J,-4‘40, 

1 1O.8.20. Appl., 21.9.19. 

' rvnaoN dioxide is generated in a solution contain- 
ing s()«lium metahorate whereby sodium tetraborate 
is priripitated. — C. 1. 

,w;„m l,ic,uh.,naU. ■, "I MmnUuj 

Appl.. 3.4.29. , J 1 1 

lluiNF lontaining .so<lium carbonate is cooled below 
[p V and the priH'ipitated sodium carbonate sepa- 
rat d The precipitated salts are warmed so as to 
,^!|t tl..- scKlium larl,0.KU0, tlu- umneltcd portion 
spparatod and tlu- clear 1,,, nor carbonated to pre- 
cipitate sodium bicarbonate.— C . 1. 

,U>ri.k mul Urn.r: of 

from certain iratus. Metlioao) 

h»ds fro,,, 

Wrinkle and W. A. Knhnert. I .H.P. W 

an'l (II) 1,:WI.U!)0, 17.8.*'. Appl., H.i. and 

•Jl.7.1!). , 

The borax is converted into more soluble compounds 
bv ad<liti..n of (.0 sodium hydroxide or (n) aii iidd, 
and the potassium chloride is crystallised. ii. 

B.irinni w'.,w.’i,h: r,„Cfs.<: O ‘.I “ f !' 

„,i,le H. Flock, Assr, to The Fcroxido Bpeu- 

.,i,v t'o r.s.i’.* i.;ii'J.'n7. 10.8.20. Appl., 
5. 11.17. Heiimved 29.10.1'.'. 

llMiii-ii monoxide is siihiocted simultaneously to 
attrition and to ibe action of an oxidising gas at 
the requisite temperature.-- C’. 1. 

nifridr; /m* p-Wi.einf/ — 

from mafcruils atnfaininij aluminic oxide 4 ro- 
erss of producinij aluminium from 
V (ierher U S.l\ (a) 1.3.j9,l49 and (h) I,3a0,lo0, 
17 8.20. Appl., 28.1.20. 

(a) Ata'Minium nitride is produced hy melting 
aluminium oxide witli a reducing agent in the pres- 
ence of a nitrogenous gas in an electric turnacru 
III) Alumina is melted in an eit'ctric lurnace and 
treated with carbon and hydrogt ii fiu* the produc- 
etallic aluminium.— K- P- 


tion of met 

Carlxtu bisulphide; Method of makinij - H. 
Dow and U J. Strosackcr, Assrs to The Dow 
Chemical Co. U.S.P. l.S^'iO.SoS. 21.8.20. Appl., 
15.7.18. 

SULEHUR dioxide is brought into contact with 
heated coke after mixing it with sufficient oxygen 
to maintain the coke at the requisite terap^ture. 
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Hydrogen sulphide; Hemoval of from gases, 

Badische Anilin and Soda Fabrik. G.P. (a) 
302,556 and (b) 303,292, 2.7.16. 

(a) Thb gases are washed with aqueous solutions 
or suspensions of oxides of iron first in neutral 
medium, and then, for complete desulphurisation, 
in alkaline medium. The greater portion of the 
sulphur i.s removed hv the first wash liquor, and 
this can very easily he revivified by blowing air or 
oxygen through it, either simultaneously with the 
hydrogen sulpliido gases or subsequently, (b) The 
gases are treated with alkaline, wash liquors con- 
taining oxides of iron partly in solution and partly 
in suspension, a quantity of oxalic arid or cream of 
tartar, for example, being added, which is insuffi- 
cient for the oiunplete dissolution of the iron. The 
liquors are revivified by air or oxygen as in the first 
patent.— G. F. M, 

Lime : Process for hurning in a rofnry furnace. 

K. Natho. G.P. 319,054, 6.7.17. 

By means of a pipe with nozzles, water is intro- 
ducetl into the furnace cooler under pre.ssure, and, 
in evaporating, serves to slake the lime uniformly 
and rapidly. — AV. J. AV. 

Manufacfiii c of . C. Gopner. G.P, 

m.m, 21.11.17. 

Arsenic acid is sublimed and passed over charcoal 
or coke heated to not less than ikKP C., the sub- 
limation being assisted by means of a gas heated 
above 185® C. The arsenic acid may Ik? produced 
by roasting arsenic ores at a maximum K inperature 
of 400®.- AV. J. W. 

Cryolite; Manufoct itrr of . J, L. C. F/ckelt. 

G.P. 320.690, 12.7.17. 

Hydroge.n fluoride is drawn from the ve.^sel in 
W’hich it is formed, by means of a water pump 
actuated by a solution of sodium aluminate. 

- AV. J. AV. 

Soluble salts: Conversion of into other salts, 

especially nUrotes of potassium , sodium, and 
magnesium. 11. Hamix’!. (i.P. 321,OtlO, 11..3.19. 
The acid radicle of the initial .salt is i)re<.ipitat<*d 
in a slightly soluble form, and then converted into 
a soluble salt in combination with a less soluble 
OIK? by the action of ammonia and an acid gas or 
anhydride. The.se salts in turn are treated with the 
desired acid for the end product, in its free stat«', 
by wiiich means the initial pre( ij>itating salt for 
tne process is recovercsi. The m^-thod is applicable 
to the production of nitrates of potassium, sodium, 
and magnesium, the sulphates being first treated 
with calcium niPi-ale, the precipitated rah:ium sul- 
phate then fonverted into ealcium earbonat<* and 
aintnonium .sulphate by means of ammoni.a and 
carbon dioxide, and the calf ium carbrinate finallv 
converted into cakintn nitrate by treatment with 
nitric acid. -W. ,1. \V. 

Salt solutions, rsprrially solafions of ptdns.Cmin 

sdlts; Clarification of . F. Krnpp A.-G. 

Grusonwerk. fi.P. 321,707, 19.10.17. 

The mitfi in salt solulioms is ims hanicaliy removed 
in a continuous fasnion and washeii in another 
vessel, where its soluble portions are dissolved by 
fractional extraction and adherent liquor is 
eeparated.— AA'. J, W. 

Hitdiam; Production of coinjHmnds of . H. 0. 

Hedstroin. E.F. 149,6,52, 20.10.19. Addn. to 
136,768 (J., 1920, 166 a). 

Se» U.S.P. 1920; J., 1920, 449 a. 


I Potassium chloride; Manufacture of from 

I natural silicates, rocks, minerals, residues, or 
I wastes containing potassium. E. A. Ashcroft 
j U.S.P. 1,350,091, 17.8.20. Appl., 13.11.17. ’ 

! See E.P. 113,211 of 1917; J., 1918, 180 a. 

■ Copper sulphate solutions from ores; Process of pro- 
ducing — . J. S. Hofis. U.S.P. 1,350,239 
17.8.20. Appl., 14.7.20 

See E.P. 143,973 of 1919; J., 1920, 544 a. 

•Silicon tetrachloride ; Process of making — — _ 
J{. AA'. Moore, Assr. to General Ifit'ctric Co 
U.S.P. 1,350,932, 24.8.20. Appl., 18.2.18. 

: See E.P. 141,908 of 1919; J., 1920, 448 a. 

' .\mmonia from coal-gas. U.S.P. 1,349,393. Sc.g 11^. 

.icid-rcsisting material . G.P. 321,029. See VlJI, 

: Lampblack and hydrogen, G.P. 312,540. See Xlll. 
Solvent for sulphur. G.P. 320,807. See XIII. 


V1H.-GLASS; CERAMICS. 

Porosity [of ceramic materials]; Quick determina- 
tion (if . F. Bertrand and C. Boulanger. La 

Ceramique, 1920, 23, 77. Keram. Runds., 1920 
28, :j4.5— 316. 

The material is immersed in carbon tetrachlorid/? 
instead of in water. Owing to the lower snrl.uT 
t(*nsion oi tlie former, a paving tile previously dried 
at 250® C. is saturated with the liiiuid in one-quiiri<T 
to two hrs., compared with 24 — 48 hrs. re<iuin‘<l if 
watcT IS u.se<l. For accurate work tho hoily aftor 
immersion is wiuglied in a light metal vessel of zinc 
or brass in ordiT to prevent lossi?s <iue to raiad 
evaporation of tho carbon tetrachloride. [f 
p' be tlic difference between tlie dry weight of iho 
test-pi»s'e and its weight when suspended in the 
immerMon lujuid, and p" be the difference belv,(-<‘n 
tlio w«Mght after immeiHion and the dry weight, 
then the porosity is p" lip' • p"). — II. S. 11. 

P.VTK.NTH. 

0/o,v<-droirin{; bait and method of tiding i:. 11. K, 
Nitelicoek, A.ssr. to Ihtlshurgii Plate Glass Cu. 
r.S P. 1.319.200, 10.8.20. .Appl., 2.3.10.17. 

The gbiss-engaging portion of a eylimlriea! buiL 
i.s’ mad<‘ tjf met d w itii a cfM-flieient of e\pansi<»n suh- 
stanlially the same as that of glas.s, AVhen drawiri;; 
gla'S <yiniders the relatively thin loui r (si'jc ol the 
metal bait is immersed in molten glas.s until the 
glass IS wadded to it. The liait is then <li:iun up 
wards, aiid the resulting cylinder .severed at a point 
near tlie bait. — H. S. H. 

Quartz; Pi odurf ion of arfidrs iiajirrnous to 

from . Deutseh-Engliw'he Quar/.scliniche 

(i.m.b.ll. G.I». .119,895, 5.2.1^. 

\ M\ss of fus d quartz ir)it. an edecfric fnri ne i« 
subjerted to blowing and jiressing under heat, and 
iieat is then applied directly to the snri.iee liv wliicii 
nieaii.s a high surface-ghize i.s obtained, Uuring the 
operation a layer of quartz may ho sintered im to 
the under surhue, on which a glaze may aho be 
priHluced by heating. The proce.s.s ensures absuinto 
imperviousue^.s of the material to gaM*6. -IV - 4. 

Clays; Treatment of and mannfiieturc. of 

(iriiclen and materials therefrom. AV. Srnitli. 
E.P. 149,440, 13.6.19. 

Abticles and niai«nal« ontiing the propjtrtics of 
clays and carbon aro raado by mixing clay 
bitaminous or oil ibalo or other material conUimng 
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a volatile compound of carbon which, on heating, 
18 decomposed with deposition of carbon. The mix- 
ture. or an article made from it, is en^edded in 
powdered coke or oil shale so as to impose a resist- 
ance to the escape of the volatile m|itter, and is 
then fired at 700° — 800° C., at which temnerature 
the product has a maximum porosity and carbon 
content. If the product is then fired to 1600° C. 
it becomes very liard and resistant to acids (re- 
Hembling carborundum), and may bo ground and 
used as an abrasive material. Alternatively, biscuit- 
ware may be saturated with a suitable liquid hydro- 
carbon and fired with exclusion of air so as to pro- 
duce a similar product. — A. B. 8. 

Bauxite; Proce.sa of manufacturing dense ware from 

. A. F. Meyerhofor, Assr. to Chemical 

Foundation, Inc. U.S.P. 1,350,825, 24.8.20. 
Appl., 11.10.16. 

Dense, non-porous refractory bauxite wares arc 
obtained by heating the bauxite, finely grinding 
the product and mixing it with water to form a 
plastic mass which is then shaped and baked. 

—1). F. T. 

Acid-resisting material impervious to water; Pre- 

parationof . J. Frenz. G. P.321,029, 13.10.17. 

Titmice or ether absorptive material is finely 
powdered, dried, mixed with cement or hydraulic 
lime, strongly heated, and then impregnated with 
paraffin. A tar product is then added, after which 
the mass is h^^ated to promote intimate admixture 
of the ingredients, aim cooled. — W. J. W. 

Flooring material; Manufacture of a permanently 

rouifh stoncirare . M. Gotthard, G.P. 

32i;i58, 28.12.13. 

Giuin.s of clay, riv'h in iron, are mixed with stone- 
ware raw^ material, the action of heat during the 
firing causing these to swoll. — W. J. W. 

TummI kilns. U.S.P. 1,348,510-1. See I. 

Cuiarndum. G.P. 319,814. Sec X. 


The chips with 15 — 20% of residual moisture are 
cooled and mixed for 1 min. in steam-jacketed pug 
mixers with sulphuretted bitumen prepared from 
sulphur and artificial asphalt produced from petro- 
leum and preheated to 300° F. (149° C.), the propor- 
tions being chips 40% and bitumen 60%. The 
mixture flows into a drum of the type described, 
where it is heated to 250° F. (121° C.) in 6 mins. 
The impalpable wood dust, which may bo mixed 
with road dust or other mineral dust, is introduced 
in small quantities at regular intervals, and the 
mixture is cooled and compressed into the required 
shape.— W. J. W. 

Tiles, flags, sheetings or the like of cement and 

fibre; Manufacture of . E. Steiger. E.P. 

149,120, 26.6.19. 

Efu.orescence on tiles etc, made of asbestos fibre 
and Portland cement may bo prevented 'f tiles con- 
taining more than 2% of water, but not sufficient 
to saturate them, me exposed to the action of car- 
bon dioxide. (Reference is directed, in pursuance 
of Keet. 7, 8ub-se< t. 4, of Patents and Designs Acts, 
R)07 and 1919, to E.P. 23,559 of 1912 ; J., 1913, 912.) 

—A. B. S. 

Concrete hardening. C. Ellis and H. S. Riederer. 

U.S.P. 1,348,099, 27.7.20. Appl., 2,3.3.15. 
PoiiTLAND cement concrete is made with a super- 
ficial layer in which are distributed copperised iron 
granules of a fineness between 15- and 25-mesh. 

—W. J. W. 

Flooring material. G.P. 321,158. See VIII. 
Coating composition. E.P. 149,365. See XIII, 
Protective coating. U.S.P. I,3i50,343. See XIII. 
Slag from refuse. E.P. 149,U;3^3. See XIXb. 


X.-METALS; METALLURGY, INCLUDING 
ELECTRO-METALLURGY. 


IX.-BUILDING MATERIALS. 

Concrete. Lea. Sec X. 

Bituminous coatings for contictc. See XllT. 
Patents. 

IVdJls, Uniniis, panels, roof-coverings, coach bodies 
or the like; Composition for use in the eonsf ruc- 
tion of - — . J. F. Leger. E.P. 2341, 29.1.14. 

A sTiiucTunAL composition with a metallic trellis 
work reinforcement consists of a mixture of mag- 
nesia 1 pt,, Canadian ask-stos fibre I, common 
a.sbestos fibre, powder or waste i, corkwood IJ, 
wood pulp 1, talc I, barium sulphate i pt.. and 
Butficioiit magnesium chloride solution of 15'- — 30° B. 
(.sp, gr. 108 — 1’26) to form a paste which, when sot, 
binds the materials together. — A. B, S. 

Fibrous composition [for paving]; Apparatus and 
process for manufacturing . G. A. Hender- 

son. E.P. 148,641, 30.4.19. 

Wood chip^ varying in size from impalpable dust to 
particles Avhich'w ill pass a mesh of U'x t" are boiled 
in order to remove sap, etc., after which, if neces- 
sary, they are freed from pyroligneous acid by 
agitation with a neutralising agent. The chips 
containing approximately 66% of moisture are then 
introduced by means of a screw conveyor into a 
drum with central revolving blades, which is sur- 
rounded by a tank of bitumen heated by a furnace; 
the fumes from the tank are drawn through the 
drum and carry off the dust to a collecting bin. 


Steel; Influence of vanadium on the determination 

of chromium in high-speed tungsten . P. 

Slawik. Chem.-Zeit., 1920, 44, 633. 

In the titration of chromium in steel containing 
vanadium and tungsten, a red-brown coloration 
devt'lops as soon as an excc.ss of ferrous sulphate 
solution has been added and the colour changes to 
yellow' during the titration with permanganate, 
thus obscuring the end-point. The red-brown 
coloration is due to the formation of a complex 
vanadium phosphotungstatc (phosphoric acid is 
used with sulphuric acid to dissolve the sample), but 
its presence dm*s not aficct the accuracy of the 
determination of the chromium if,*in titrating the 
excess of added ferrous sulphate, permanganate 
solution is added until a red coloration is obtained 
which changes to yellowish-brown and not to pink. 

— W. P. s. 

Ste^l; Fffect of arsenic m . P, E. McKinney. 

Chem. and Met. Eng., 1920, 23 294. 

Comparison of steel without addition of arsenic 
with the same steel after the addition of 0‘1 and 
0’5% , respectively, showed that up to 0*3% As ap- 
pears to be without detrimental action so* far as 
the static tests are concerned. — W. H. C. 

Carbon-free fcrronickel in a high-frequency induc- 
tion furnace. D. Wilson. Chem. and Met. Eng., 
1920, 23. 251. 

Discs of electrolytic nickel, contained in a ouartz 
crucible, placed within a quartz tube and sur- 
rounded with a coil, were melted and thoroughly 
agitated and mixed by the electro-magnetic forces 
induced in the nickel when an electric current was 


660 4 


Ol. X.— 1IBTAL8 1 MBTALLURQY.INOLUOINO ELBOTRO-METAU-UEaY. tOoi, i6, im. 


passed through the coil. Iron was added from 
time to time, and the mixing was so efficient that 
the opposite ends of u cast rod of alloy differed by 
less than 0*01 % in composition. 4‘4 lb. of metal was 
charged, incited, and poured within 40 mins, with 
an expenditure of 1*2 kw. of electric cnerg>\ 

-W. H. C. 

Lead and sih'cr refining slags and residues; (Unn- 

plete analgsis of . W. Stahl. Chein. Zeit., 

1920, 44, 649— 6o0. 

The finely-dividt'd matoriai is dissolved in nitric 
acid, the insolul)lc matter filtered off and fused 
with sulphur-sodium carhonato mixture. /I he in- 
soluble sulphides in the nu'lt are dissolved in nitric 
acid and added to the original filtrate, which is 
treated with hydrogen sulphiiie. The precipitate is 
extracted with ammonium sulphide, the extract 
added to the filtered solution of tin* fusion melt, 
and the residue nscsl for the determination of 
copper, lead, and silver, while iron and zinc are 
determined in the filtrate from the hy<lrogen sul- 
phid(> treatment. The .solution of the sulpho-acids 
is acidified with dilute .sulphurii' acid, the precipi- 
tate is dissolvoil in (olourless animonintn siilphidi*. 
the solution treattxl with potassium ihloratc and 
hydrochloric aci<I. dilut<'d, tartaric acid a<lded, ami 
the arsenic prceipitati<l witii magnesia mixture in 
the slightly ammoniacal solution. Tin and antimony 
are separated by hydrogen sulpliide in boiling oxalic 
acid solution, the antimony sulpliide being weighed 
a.s such after ignition at C. in earhoii dioxid<‘, 
and the tin in the filtrate deposited by electrolysis 
and weighed as metal. Suljdiur is determimHl in a 
separate portion by fu>ion with sodium carbonate- 
nitrate mixture, and eventual precipitation as 
barium sulphate, the h ad laung removed by pas.sing 
carbon dioxide tlirough tlie alkaline solution of the 
melt.— A. H. P. 

Copper ores; Lrarhing and rimrenf laf ing mi red 

. A. Crowfoot and K. H. Donaldson. Eng. 

and Min. J.. 1929, 110, 171 ^174. ' 

The material used in tlie t(''.t'. consisted of old slime 
tailings from a dump and contained I'.'iO Cii, I 
0 8.5 ■' Cii being .*Joluhle in acid. The 'lime mixeil ! 
with sufficient wat<‘r to give a 1,1 pulp was passed ! 
through u tul>e mill; sulpfiuric acid was adilcd to i 
the discharge from the mill. M hi< h wa.s then pumped i 
into leaching tanks. After standing fur some time I 
the pulp was jiassed over a drag belt eliissifu'r ; the | 
sands were returned to tiio mill and the sliims j 
pa.ssi-d dire<>tlv to a flot itinii plant. The coneen- | 
tratvs from this went to the smelter, while the tail- 1 
ings were run into a Dorr tliickmier. Hie overflow j 
from the latter went to tin* precipitating tanks, and { 
the slimes were filterisl and w;i'h*d in an Oliver ■ 
filter, the filtrate going to the precipitating tank.s. i 
where the ropfer was pre< ipitati-d on iron. The ! 
proces.s gave an extraction.- \. R. V. 

Copper re fin*' rg ; The pD-rer prohlem in a - , L, - 

.Addicks. C'hem. and .Met. Eng., 1929, 2,1, 27V - ■ 
278. 

SmiCENT steam cannot be obtained from tli<‘ laiiler.s , 
heated by the waste gases from the smelting fur- 
naces to me<-t the re<jiiiremcnts for generating <ur- 
rent, for heating the e!e< lr<ilyt.-. ff^r evaporating ; 
und oUw-r netds The mcthorls of supplying tin- : 
extra quantity are disi usmhI, and several tables and i 
diagrams are given, together with a summary show- 
ing the di.strihution of the steam requi remen ta. 

. -W. H. C. 

Zinr eonrentrate.it : lloasting in suspension, i 

r. H. Fulton and J. B. Head. Eng. and Min. J., ; 
1920. 110, 405—408. 

Th« dry, finely-divided ore (f.g., flotation roncen- j 
trate), pfche«to#to 60° — 100^ Hd by inean» ; 


of n hopper and screw conveyor into a pipe, where 
it meets a stream of moderately preheated high- 
pressure nir (‘20 — 60 lb.), by which it is carried 
through tin injector pipe into a long vertical coiu- 
bustion tube lined with refractory material. An 
excess of a\t over that necessary to roast the or*- 
is forced by means of a cycloidal blower through two 
.stoves, healed by natural gas, wlicrcin it is boated 
to the nece.ssary temperature (800° C.) to start tin. 
combustion, after which it enters the vertical 
of the furnace below the inji'ctor pipe, thus carry- 
ing the ore up the lube and at the same time loii.si- 
ing it. M'hcn the ore reaches the top ol tlie tulx. 
it falls through a larger annular space, in wlii,h 
the roasting is completed, into the ore bin. In tln^ 
way the heat of combustion of the ore is fully 
ntilistd, and the issuing ga.ses, after pasjilu;; 
through a Cottrell plant, are sufficiently rich j," 
sulphur dioxide and oxygen to be utilised dirct il\ 
in the maiiufai tiire of sulphuric acid. ^Die averu;;,. 
suljihur content of the roasted product from several 
tests was ,‘V6 . much of which w as present as .sul- 

)duite. The amount of air requiri'd was 41 -“.VI ( uh 
ft. per Ih. of blende, and the volume of the is,,iiiii<; 
gases about .">9 l uh. ft. jier lb., containing 8 SlT 
10 (),, and .82 X,.— A. R. P. 


Zinc: .{nalgsts of commercial . E. Olivi.r 

Ann. Chim. Analyt., 1929, ‘A 199 — 297, 226- tW 
Methods, chikdly colorimetric, arc dcscrilxd fur thi. 
dctermiiialion of impurities in comiiK'n ial ziu, 
The metluxls of .separation n.sed are, hrit-lly, n. 
follow.'): — The sample is dissolvoil in nitric and; n 
clear solution is obtained unb ss tin is present, Ti 
•solution (clear or turbid) i.s treated with 111 e.e. m 
ferric cliloriile .solution (9i g. Ec). and cxei>> i.; 
ammonia is addk'il ; the feme hydroxide jnedp;. 
tate fkjrim'd also contain.s tlie tin, lea<l, aivtui 
and antimony, wlnl.^t the solution contain^ the zi!ii 
copjicr. and ladmium. M lien the mixture i' tdii’Kii 
and the filtrate treated, drop by drop, with MwbM.n 
sulphi<le '.olution. cadmium and ( 0[>|)cr .''iilpluV . 
are pm ipitated Indore tlie zim . .\d<iil)ni i i 
evannb* prevents the lormatioii ot (opj er siilp!iii!i. 
Ail cornimTi-ial zincs arc (ornpb tidy .''oluhh. m ,i 
mixture of iiilrie imd tartaric acids, and the 'uic- 
tioM remains clear wlien an exii'^s ot anniinii!;i i- 
added ; the addition of sodium sulphide m< > ipiiat, . 
lirst the lead, then the co|>i»er and cadiiiiuui, .Uhi 
finally a portion of the* zinc, whibi iU'.iii , 
antiim>ny, tin. and the greater portion ol the zm,- 
rem.iin in -olntion. In the , ulorimt'irie <b lerniri.i- 
tioii'. iron I' estimateil a.s thiocyanate aial the n:hd’ 
metals a.s sulphiiie'., the < (nnpan'-'Ui 'olutiou' li.'iiu; 
prepareil h'om a s[km mien ol zinc ( ontainin^ ki; c, u 
amounts of the metal'. . P. S. 

Zinc; All'diopif of - - . K. 1'.. liillghaui, Itl't 

Metal', Sept.. 19211. [Advalu e < opy.> 21 pau- ■ 
Feom iihservatioii' of the eba trii a! re'M.O' » 
thermal E..M.E., elect rolylie potential, .spc ilc 
gravity, hartlne-.^, me< hanieal properties, tiierni. j 
nirve.-,. a»nl mn lo'trm ture ol the pure /li'i " 
(9ft!>7 Zll), It is eoneluded that zme exists l!i 
three allot ropie' forms, the temperature' u 
the erilieal r hanges occur being hetvus u b*** 

2l9' an<I between and A 19 ( . I- 1 


Casting tern prrahn e ; M rasu) rmntf of 

ftia.is f'nindrg. .1. Arnoll. Engineering. 

110,277. 


IV tli> 

. i:'2<'- 


^iH'l’vK.MENTa of the tempcralurk' ol molten hr.ej 
radiation iitid ojitnal pyromclers arc 
ehable by the oxide films on th.' surlaee ol nu 
al and the. qiuintitic.s of fume evulv«sl. 

ig therinoronplca w ith protecting «heat n 

e lag i?i an undesirable feature; it ^ 
»mmend(?<l to use a on- 

Cr) rnunla iinuilatcd with asbcslm^ a 
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cased for the greater part of its length in a steel 
tube, a few inches above the junction beir-g left hare 
for immersion. This couple, which has an E.M.F. of 
40 milliv. at 1000° C., will indicate the temperature 
of the molten metal within 1 min. of immersion and, 
when the junction is burnt through the ends, may 
he readily welded together by means of the oxy- , 
acetylene flame. Examples are given of the cfTect j 
of casting temperature on the tensile strength of ; 
gun-metal. — A. R. P, 

ferroceriuin. A. Hirsch. Trans. Amer. Electro- ! 

(hem. Soc., 1020, 711-— 714. [Advance copy.] ! 
The preparation and properties of ferroc('rium are ; 
described, and the use of “ Misch-metal ” (an alloy ' 
of metals of the cerium group) as a deoxidiser di.s- ' 
cussed. Addition of the latter to cast iron renders j 
the castings softer, denser, more easily machinable [ 
and free from gas and pinholes and increases the { 
transverse* strength. When added to molten copiKT | 
just before pouring, the resulting metal is free from ; 
oxides and gas(‘s, and the tensile strength, elonga- ; 
tion, and reduction of area arc raised.— A. R. P. i 

I 

Copprr-zinc (lUops juepared by tneJtiny or by \ 
fleet ro~iiiPmic(il processes; (JhemUdl and elect rt>- ; 

cheinieal properties of . F. Saucrwald. Z. I 

anorg. Clnmi., 1920, 111, 24;i— 279. 

The properties of copper-zinc; alloys obtaiiu'd by ; 
nu'lting are to a large extent indefK’iulcnt of the , 
composition ; this is due to the protecting action 
of the copper in the mixed crystals. At ilH0° (’. the ’ 
protecting action of the coppe-r is iio longer opera- | 
live, owing to the increased mobility of the atoms, i 
and the properties are tlnui d(*pendent on the con- 
cc'iitration. In alloys eb'ctrolvtically deposited at \ 
the. ordinary temperature the coppc'r has not this j 
jH'otecting action, but if tin* ailoy is formed bv ; 
( lectrolysis of fused salts at 309° C. the product is | 
much the same a:-, that formed bv melting. (('/• 1 
J.C.S., ()et.)~J. F. 8. ■ I 

I 

(.Uffper-aUnniniiniKiur, aUay; (Unrosion of a screw \ 

fitlintf made of . (h dauer, Z. .Metallkunde, | 

1920, ‘I2, 129— J31. Chem. Zentr., 1920, 91, IV., [ 
230. ; 

A scHRW fitting made of a zinc alloy containing 
IS') Cu, 219 ' Al, 0'92 Ph, 0'I5 Sn, and i 

(l'03/, Fe became brittle and partially disintegrated . 
after a short time in use. Alloys containing much | 
zinc should Jic'ver l)e used on boilers, especially in 
])laceH where they are likely to become damp in con- ; 
Tact with more electropositive metals or iro* 2 , ! 
bronze, or brass, --(J. F. Af. j 

Materials [mefals and (dloys and eonerefe'] ; Jjffeet i 

of fempe rat are on same of the properties of . 

F. C. la’a. Sect. CJ., Rrit. Ass., 1920. Engineer- I 
ing, 1920, no, 293—298. : 

Tensile tests from 0° to 900° C. and hardness tests | 
from 0° to 500° C. were carried out in elect ideally- 1 
heatc'd furnaces on metals ami alloys. Roth tensile 1 


Metals; Metastability of the as a consequence 

of allotropy and its significance for chemistry , 
physics, and technics. IV . E. Cohen and H. B. 
Bruins. Z. physik. Chem., 1920, 94, 443 — 449. 

A REPETITION and confirmation of previously pub- 
lished work (soc J., 1914, 597, 1159; 1915, 908) in 
connection with a change in density of metals after 
various treatments. — J . F. S. 

Patents. 

Iron; Vroce.ss of e:riraetin() - — from its ores. C. C. 

.[ones. IT.8.P. 1.348,804, 3.8.20. Appl., 19.6.16. 
A MiXTVUE of iron ore and petroleum is embedded 
in solid carbonaceous fuel in containers from which 
air is excluded, and the coniainers are then heated 
to a temperature below fusion point, but sufficiently 
high to reduce the ore. The reduced ircDii retain.s 
enough carbon from the petroleum in its interstices 
to form a conglomoraU) mass. — \V. J. W. 

Sj)iryeleisen or hiyh-pereentaye ferromanganese ; 

Jicditeing pyrolusii e [to manganoii.s oxide] before 
,'ii.se in the production of — — . J. Hub. G.P. 
322,610, 25.12.12. 

A COMPACT mixture of ^^yrolusito and coal or small 
cok(‘ is gradually fed into a furnace and heated to 
rcd-lieat • the re.aetion hetween the coal and the 
oxygen liberated raises the ma.ss to whit€-h(*at, 
the (barge molts, ami roduetion is completed, a 
slag of manganous oxide Ix'ing formed, — L. A. C. 

Itusting of iron: Vrerention of tlie. . 11. 

Koelscli, G.P. 319,855, 25.3.14. 

The surface of the iron is treated with a nitrite — 
for example, a solution of sodium nitrite in glycerin 
or a ini:\tur<‘ of sodium nitrite and vasc*line. 

~G. F. M. 

Met(dtie o.ride oies; Itrdurfion of . J. W. 

Moffat. r.S.P.], 348, 889. 10.8.20. Appl., 15.8.19. 
A FVHNAC'E for reduction of oxide ores consi.sts of a 
stationary, horizontal, eylimlrieal reduction 
cliambor with an air-tight charging gate at the 
top and an air-tight discharg(‘ outlet at the 
bottom, and is fitted with apjiaratus working in 
closed orbits for lifting and re-lifting the charge 
from the bottom of the furnace and dropping it 
again from the upper part of the furnace. — J. W. D. 

0/r.s\ metal o.rides and the like; Jlctinefion of . 

Kohle und Erz, G.m.b.H. G.P. 320,065, 30.11.15. 
Redi cinc; gases arc iiented above the theoretical 
K'duciion temperature, by elec trical means or other- 
w iso, before Ix'iiig passed through the charge of ore 
and coal. — C. A. M. 

}fanganese. ores; Treating oxide . G. H. 

(Meveuger and M. 11. Caron, Af^rs. to Rosearc’h 
Corp. r.S.P. 1,349,322, 10.8.20. Appl., 23.9.18. 
The ores are treated to reduce the manganese to a 
stage lower than the manganic oxide, stage and the 
mangam\so is then concentrated by magnetic 
separation.— J. W. D. 


strength and liardiu'ss were found to decrease as 
the temT)erntiire was rai.sed. In the ea.se of steel 
us('d for reinforcing concrete a breaking strength 
of 7 tons per s(i. in. W’as reaclu'd between ('15° and 
640° C., S ' that concrete Ix'ams cannot Im* expected 
to stand if exposed to a fire for sufficiently long to 
allow the steel to reach apiiroximately 650° C. 
Further tests were carried out on (oncret(S cylinders 
ami cement bruiuettes and eiibe.s to ascertain the 
protective influence of concrete on the steel rein- 
forcement. Tile results indicated that the usual 
thickness of concrete was insuflieient to prevent the 
steel from being heated to tho dangerous tempera- 
ture of 650° C. if exposed for several hours to a 
fierce fire. — W. H. C. 


Lead; Itemoving from copper scrap). J. L. 

.loiies, .Vssr. to Wcstingliouse Electric and Manu- 
fa(‘luriiig Co. U.S.P. 1,349,382, 10.8.20. Appl., 
1().1.19. 

CoPEEii S('aU' is addixl to molten copper scrap to 
oxidise the impurities, and the purified copper is 
I separated from the oxidised impurities. — J, W. D. 

Heat regenerator [for mefaUurgical furnaces]. 
Process of protecting metal pipes exposed to high 
temperatures. L. B. Skinner. U.S.P. (a) 
1,350,267 und (b) 1,. 350.268, 17.8.20. Appl., (a) 
10.2.19, (b) 11.2.18; (b) renewed 9.7.20. 

(a) The passages for conducting the gases to and 
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from the furnace are separated by a metallic wall, 
and the interiors of the passages are coatw with an 
adherent protective coating of condensed metallic 
fume, (b) The interior suriaces of the conduits of 
heat regenerators arc coated with tho compounds 
of volatile metals present in tho fume («.(/., zinc 
oxide) by passing the gases through the pipes at 
such a temperature as to deposit a coating of the 
fume on them without burning the iron. The fur- 
nace is then operated in such a manner that the 
coated pipes are at a temperature above lOOO'^ C. 
while the air for combustion is passing through 
them. — A. R. P. 

fA'tcitpn nllov. H. S. Cooper, Assr. to Zircon Tool 
and Alloy Co. U.S.P. 1, .‘150, 3.59, 24.8.20. Appl., 
22.8.18. 

An alloy of nickol with O-o— 2 : Zr and at least 
twice as much aluminium and silicon as zirconium 
is suitable for making high-speed cutting to^ls.^ 

Copper and zinc; licrovery of from buj'iit 

pyrites. Rcisouegger. G.P, 307,085, 7.3.17. 

Chlorine is led into a sluduc of burnt pyrites and j 
water; copi)er and zinc arc dissolved as chlorides | 
and are separated by crystallisation.— L. A. C. j 

Pyrites; Process for extracting zinc from hurnt ; 

. Process fur separating zinc from burnt ^ 

pyrites by ext ruction u'ith dilute acid. Farlicn- i 
fabr. vorin. F. Haver iind Co. G.P. (a) 312. 3M j 
and (b) li..5.l8. 

(.a) Burnt pyriirs is leaduMl with hydrochlorie acid 
or sulphuric acid and .sodium chlorule. while 
chlorine is simultaneously ititro<.Iueed. (u) lly first 
mixing the burnt pyrites with manganese ore the 
zinc content i.s reduceil below 1 - . and the ex- ' 
tracted material may then be smelted to obtain ; 
the iron.— C. A. M. 

Noble metals; Proce.<is and apparatus for Cfhtaining 

from very ililute solutions isea-watcr etc.). 

E. Zander. G.P. 310,722, 21.3.17. 

A MEASURED larger quantity of aiiotlier substance ; 
{f.g., a mercury Siilt) is adfUnl to a very dilute solu- : 
lion of a noble metal, and jirt'clpitated siniultane- , 
ouAly with the latter, by im'ans of bases, or , 

hydrogen .suljdiidc, in a form which can Ik* rapidly i 
separated by filLration or otherwise. — C. A. M. 

Light metals; Process for recu^ering from tui ji- ; 

ings, rc.sidufs, and nshrs. K. He.ss, G.P. , 
320,220, 30.7.18. Addn. to 318, .301 (J., 1920, ; 

620 .V). 

Rbsidi RS ete. containing light inetal.s are fustsl with 
rock salt and the mii.vs of .salt .saturated with im- 
urities coohxl afid left in cold water until the salt • 
as dis-solved. The .s.ilt may .sub.se(|uently Ixr re- ■ 
covered from the solution. — C. A. Al. I 

Zinc ore; Prejfarniiun of }>riguetfps of suitable : 

for smelting. Sdilesisehe A.-ti. fur Hergbau iind j 
Zinkhuttcnixjtrieb. G.P. 31f^813, 28,3.11. | 

Plastsb of Pari.s i.s u.schI as a binding agent for zinc 
ore briquettes, with or without the addition of pitch 
or ‘^cell-pitch.” — C. A M. 

Zinc and corundum ^ Alurnino-t/ierrnic process of ob- 
taining . Kohle und Krz G.in.b.H. G.P. 

319,814, 8.6.17. 

An intimate tfiixture of aiuminiutn with zinc oxide 
(as pure as jpassible) and the same quantity of zinc 
aosi is subjected to the thermite process, Tho 
speed of the reaction can be regulat^, and corun- 
dum is obtained as a by-product.^-C. A. M. 


Zinc distiilation process; Utilisation of ths residual 

ash from the by blowing wrth air or gas. 

Schlesische A.-G. ftir Bergbau und ZinkhUtten- 
betrieb.' G.P. 321,526, 7.11.13. 

After each distillation the ash is collected in 
pockets situated below the muffles, and by means of 
a current of air or other gas, tho heat contained in 
the ash is utilised for preheating tho next charge in 
the muffles. — .J, H. L. 

Aluminium ; Treatment of with eddmium. s 

Biichalo. G.P. 320,139, 26.1.15. 

From 0‘5 to 5% of cadmium is added to fusrd 
aluminium at a temperature not maU^rially execd. 
ing the m.p. of the bath, and tho mixture vigor- 
ously stirred and rapidly heated to over 770^ (d 
before being poured into moulds. The cadminin 
volatili-ses at 770° C., and combines wdth the oxyg. n 
in tho air-hubbies in the molten metal, so that tlic 
particles of aluminium oxide in the latter beeonn' 
coated with cadmium oxide, which separate.s readiK 
from molten aluminium. The resulting casting n 
finely granular, homogeneou.s, free from bu})l)I,s, 
and has incroa.scd strength and elasticity. 

— C. A. M. 

lila.d-funiaces ; Process for {reafing ores in 
L. P. Basset. V.S.P. 1,319,508, 17.8.20. Ap])! 

12.10.17. 

Sf.f. F.P. 112,275 of 1917; ,1., 1920, 269 a. 

illfoys containing nickel; Method for prodnn,i,i 

metallic . Al, X, Salvati; G. Beer am] ,\ 

Tedesco, I'xors., As.srs. to Soe. .\non. St.ihih- 
rnenti Biak. V.S.P. 1.349.918, 17.8.20. App] , 

19.12.17. 

See K.P. 111.2<>0uf 1917; J.. 1918, 473 a. 

Furnace; Uegenerafive [.<oak ing-pH] — C, 
Stein. Assr, to G. M. Stein et Cie, !’.> I’, 

I, 350.624. 24.8.20. Appl., 30,4.19. 

See K.P. 120.039 of 1918; .J., 1919, 779a. 

l.ntd ; Process fur the (xtr(trtit)n of - //> V' 

ores. F. K. Klinore. T.S.P. 1.350,959, 21.\‘.v, 
Appl., ll.l.llb 

See K.P. 129.773 of 1918; J., 1919, 685 a. 

Tinplates and other rnctnl-ciiated plates -ic slinl\. 
.\ pparaf us fn be ii.o'd in manufact urr <</ 

II. S. Thoma.s and \V. K. Davies. K P. 

3<l.5.19. 

(\isf ingot.s; Method afid incuu.H for protlncn g 
[(/» racHuin uio\ilds]. R. J. lleiuicrMOi. K 9. 

1 19,479, 2.6.19. 

Furnaces; Continuous nhruting . '1 lie 11*11 

man Smith Owen Kngineering (’orp., KtO. aid 
A. V. Kemp. K.P. 1 19, .509, 18.7. 19. 

.Uununium. U.S.P. 1,, 3-50, 1.50. See VII. 


X1.-ELECTR0-CHEHISTRY. 

I nternafional cell; MetastahiUty 

and its un.^}ntahi( tt y a.s a sttirabird oj 

tncfil] tension. K. Uohen and A. L- T. Aloe^v* la. 
Z. pbysik. Chem., 1920. 95, 28^5- 301. 

The cell rei'ommended by Ibe International Uiie 
fereiioo on Klectrieal Standards and Units, < 
ing a 12'5'’:] cadmium amalgam, and the rellJ< 
plied by the Weston Co., containing 
mium amalgam, are both metastablo below • 
and suddenly become stable with a change e 
E.M.F. of 6 millivolts. They are therefore unMi - 
able as standards of electromotive force. A (u, 
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built on the same lines, but containing 8% cadmium 
is recommended ; this is staDlc from 0° to 
40® C., and follows the temperature formula put 
forward by the International Conference. {Cf. 
J.C.S., Oct.) — J. F. 8. 

Oxidation of potassium plumbite. Jirza. See VII. 
Carbon~free ferronickeL Wilson. See X. 

Patents. 

on-metallic resistance element and process of 
making same. A. L. Feild, Assr. to National 
Carbon Co., I14:. C.8.P. 1,349,053, 10.8.20. 

Appl. 16.0.19. 

An electrical resistance element having a tempera- 
ture resistance coefficient substantially zero is com- 
posed of a compound of a metal of the titaniuni- 
airconium group and a refractory oxide. — W. F. F. 

Electric furnace doors. Booth Electric Furnace 
Co., Assces. of J. R. Hall. E.P. 137,540, 8.1.20. 
Conv., 4.4.18. 

Electneal precipitation. U.S.P, 1,349,362. See I. 
Hydrocarbon (jas. E.P. 146,560. Sec Ha. 

Waste lujuors from digestion of straw. G.P. 319,008 
and 321,453. See V. 

Insulating coating. U.S.P. 1,350,343. See XIII. 
Ageing spirits. E.P. 141,087. See XVIII. 


XII.-FATS; OILS: WAXES. 

Oxidised fatty acids in olive oils extracted with 
Carbon bisulphide ^ Vetenninution of . H. 
Stadlinger. Z. dffcntl. Chem., 1920, 20, 102—104, 
169—172. 

Resin-uke substances giving the Lieberniann- 
Storch reaction, and apparcuitly related to oxidised 
fatty acids, were isolated by Twitchell’s method 
from technical olive oils which had hcx;n extracted 
with carbon bisulphide. Tlit following result.s \vero 
obtained with 47 commercial samples of such oils: — 
IJnsaponifiablo matter, 0*2 — 90; oxidised fatty 
acid8,141— 12*8 ; and normal fattyacids, 77*2—94*7%. 
The resulU obtained iii'the determination of oxid- 
ised fatty acids will vary with the nature of the 
petroleum spirit used for their separation. Ihus, 
the amounts determined in 7 samples by means of 
commercial petroleum spirit fractionated at about 
70® C. rangiKl from 1*3 to 6*5 ' , whilst with ‘‘ normal 
benzine” they were 71-*-140%. The petroleum 
spirit used should preferably have sp. gr. 0*695— 
0*705 at 15° C., b.p. 6^°— 95° C., and should be as 
free as possible from unsaturated and benzem' 
hydrocarbons.— C, A. M. 

Cottonseed oil product.<i; The Kreis Irancidit re- 
action of . W. B. Smith. J. Ind. Eng. 

Chem., 1920, 12, 764— 766. 

Refined cottonseed oils and their products some- 
times contain chromogenic substances, derived from 
the crude oil, which may cause a non-rancid oil to 
give a positive reaction with the Krei.H lest (cf. 
Kerr, J., 1918, 475 a); the latter is, therefore, not 
entirely trustwortliy for the detection of rancidity 
in cottonseed oil.— W. P. S. 

Oils and fats resistant to changes of temperature, 
and melting and solidification points of fats. A. 
Eisenstein. Oel u. Fettind., 1919, 1, 499—501, 
527“-628 548—549, 573—575. Chem. Zentr., 
1920, 91, II., 811-812. 

Mixtures of triglycerides probably behave like t^ix- 
tures of fatty acids in showing a m.p. lower than 


the calculated value. The melting point curve of 
mixtures of palmitic acid and stearic acid has por- 
tions which are nearly straight lines between 70 
and 100% of palmitic acid and 60 and 100% of 
btearic acid. The m.p. curve of mixtures of Borneo 
tallow' and coconut oil lies partly below and partly 
above the calculated curve. The more mixed 
glycerides contained in an oil the greater its resist- 
ance to cold, and the smaller the proportion of high- 
melting fat resistant to be it which can be obtained 
at a given temperature. — C. A. M. 

(Uitolytic actions at solid surfaces. V. Bate of change 
funditioned by a nickel catalyst and its bearing 
on the law of mass action. E. F. Arm.strong and 

T. P. Ililditch. Prrx:. llov. Soc., 1920, A, 98, 
27—10. iCf. J., 1920, 446 a.) 

The hydrogenation of linseed oil yields a curve, the 
initial portion of which (30% of the whole curve) 
corresponds to the hydrogenation of the whole of 
tho linobuiin and most of tlie linolein ; a very abrupt 
curvature then .sets in and this is followed by’^ an 
approximately linear curve at a much lower slope. 
Experiments carried out with oil loads of 200, 300, 
and 400 g. and 0*45 and 1*5 g. of nickel show that 
the factor vjt (J,, 1920, 120 t) depends on the mass 
of nickel present; the impurities in the oil gradually 
affect the catalyst, and with the small quantity of 
nickel the rates are practically the same for loads 
of 200 and 300 g., hut with 400 g. tlie linear portion 
of the curve is .shortened owing to increased effect 
of the impurity.— J, F. 8. 

I Eat from starch. Taylor and Nelson. See XVII. 

j Patents. 

: ('<)t ton-seed weafs; T re.atinent of . C. 0. 

i Phillips. U.8. P. 1,347,870, 27.7.20. Appl., 3.8.18. 
TffE material is incorporated intimately with dilute 
caustic soda solution in (jiiantity imsiifficient to 
neutralise more th.an a small fraction of the total 
fatty acids present, the mixture is subjected to a 
cooking oi>eration, and the oil tlieii expressed. 

A. de W. 

Fat; Process for obtaining from sulphite- 

cclhdose ligiif-rs by biological methods. W. Jeroch, 
and Kriegsaiissehuss f. pHanzlicho u. tierische 
Oele u. Fette, G.m.b.lJ. G.P. 305,091. 25.1.17. 
Afuated and neutralisi'd sulphito-ci'llulo.se liquors 
to w hich a nitrogenous .substance, such as beet juice, 
has been added, arc inmulated with a culture of 
Endomyces venadis. — G. F. M. 

Silicate soaps; Production of , T. E. Blas- 

weilcr. G.P. 320,829, 11.4.19. 

Wateu-glass is used ill such excess that no separa- 
tion of silicic acid occur.s; e.g., 5 kg. of resin is 
kneadeii with 120 kg. of w'ater-glass of 38° B. (sp. 
j gr. 1*35), or 5 kg. of fatty acids from soya bean oil 
I with 150 kg. of water-glass. — J. H. L. 

Fjmul.'ihnis : Method of mnkinif . J. A. de Cew'. 

U. S.P. 1,317,734, 27.7.20. ‘ Appl., 30.12.18. 

An emulsihahle .substance is forced into contact with 
an aqueous solution, the mixi^ure vigorously 
agitated at about ISO® F. ^82° C.), under pressure, 
and the resulting emulsion or emulsoid discharged 
into an aqueous solution having a lower tcmi>era- 
ture.~C. A. M. 

Soapy liquors; Treatment of . C. L. Peck, 

Assr. to Tho Dorr Co. U.S.P. 1,349,530, 10.8.20. 
Appl., 1.7.19. ^ 

SoAi’Y liquors arc coagulated, and the coagulated 
particles removed from the liquid by dotation, i.e., 
the liquid is subjected to the action of gas bubbles 
and the entrapped coagulated matter floated off. 
The organic sutetnnees in the coagulum are 8ub> 
sequently recovered. — A. de W. 


I 

i 
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lOot. ift, mo. 


liolhr mills [ ; ControUing the feed of oil seed or the 

like to ]. J. D. Lee, 13. P. FJockton, and 

Mnnlovo, Alliott and Co., Ltd. E.P. 149,048, 
2.5.19. 

Solvent for fats. G.P. 920,807. .Vtfc Xlll. 

Moidds rich in fat. O.P. 920.560. See XV’llI. 
CaUimus root. G.P. 907.623. See XX. 

XIII.-PAINTS; PIGMENTS! VARNISHES : 
RESINS. 

Satin-white; rreiHiration and chemistry of . 

A. CobenzI. Chem.-Zeit., 1920, 44, 661 — 662. 
S\tin-white is prepared as follows; — 85 kj,?. oi 
quicklime is .slaked with 2tX) 1. of hoilinj^ water, the 
sludge diluted to 450-~5(K) 1., and passed througli 
a sieve into a largo vat. Alter cooling, a cold 
solution of 125 kg. of aluminium sulphate (18 \ 
AkO,) in 5(K) I. of water is slowly added with 
vigorous agitation, followed by 1100 — -1200 1. of 
water to prevent the ma.ss .setting. The liquid is 
Huallv diluted to OtHH) 1.; 100 c.c. of the clear 
.solution should not require more than about 25 c.c. 
of X/W oxalic acid to render it neutral to 
pheiiolphthaleiii. If more alkaline than this, 4 kg. 
of sulphurii' acid of 13. <^I> g:^. 1'98) is added. 
Anv .dight trace of yellow colour is removed by the 
addition of HXV-150 c.e. of a solution of 25t) g. of 
commercial Indanthrcne llluc 2(LSZ paste in .*) I. of 
water. The satin-while is tlnm colit'cted in a filter- 
jiress. The nuiterials umsI must be as tre<* as 
po.ssible from iron, saiul. ami c;irbonaco^»us matt<‘r, 
and the best re.oilts are obtained by using sliglitly 
basic aluminium sulphate ii.e.. that containing 
only 80- N") of the tlieureiical sulphuric a< id). 
This may be pr»‘parcd by treating a solution of the 
commercial .siilt with tin- iiecossary (piantity ot 
lime, allowing the precijiitate to settle, and 
.siphoning off the clear liquid for us*-. Kxperimenis 
show that the r*-aciion involved in the prcHC'^s is 
represented hv tin- e<(Uati()n: 

AI,(S0,), : CCaiOM),- All*a,().- 3ra.80,.2H A 

Bitiiniinou.i nnd-jnoof vonlinns for nnd-innnjiuy 
concrete surfitri’s. Ibpurt hy ^ilununoll■^ 
Materials and Ceiin nl Se(iion, I .S. Bureau ol 
Standards. Chciii. and Met. hng , I92>), Lk 
2h7-_‘>ssP. 

Kither bituminous paint, cnainel or ni.istic is us< d. 
depending upon tin* { hara< t*‘r ot tin- ..urface t<t In- 
coated, tie- stirngth of tin- acid, and tin- «lcsircd 
resi.stance to changes ot teniper.aturr and abra-ioii. 
The surface to he coated must ln> cle.-m. dry. and 
free from dust,, ami a jirirning coat sliouhl always 
be applied, Ihunis an- made from bitumen or coal- 
tar pitcli thinne<l with solvents, the priming 
material being thinner than tin- paint. Knann-ls 
are mixtures ot hitumeii of hign-melting point 
thoroughly incorfiorated with l-'i — U) ot finely- 
iKiwUered' .dlicious filirr ; they contain .so^ inin h 
bitumen that tln-y melt helr>w ' h. (17< (’.), 

and are applied hot. Tin* nriming material 
consi.Hts of the sann- kind of bitumen thinne<l. 
Mastics are mixtures ot hard asphalt, ground with 
a.sbestOfi and finely-powdered MlicioUH mineral 
filler; when ready tor application the mixture con- 
tains about 15 of a^ph.altie binder, 26, of 
mineral filler, and of pr<»pcrly graded, coarse 
sand or oth%r aggregate, Mastirs are apolied hot 
when the priming coat of thinned a.sphalt has 
dried to a tacky condition. Several Layers of about 
1-32 in., each iwured on and spread out with a 
trowel, are applied one over the other so a.s to give 
a final thickness of at least 1 in. General 
specifications for kind of material are given, 


together with the necessary testa to be applied to 
ensure compliance with the specifications. 

— W. H. C. 

“Tm/i(/«’’ varni.di resin; Vroperties and application 

of . H. A. Gardner and P, C. Holdt. Paint 

.Manufacturers’ Assoe. P.S.A., Circ. No. ]02. 
Aug., 1926. 3 pp, 

Tc.n’o.a %'ariiish resin (Paint Mamif, Assoc. U.8..A. 
Giro. 101) is prepared by esterification of rosin 
with glycerin either as a separate process or during 
the actual varnish-making prot-os.s. The resin Ims 
a dark reddish-brown {-olour, fU), gr, 1‘132, nj.r, 
(capillary tube) 105°~125° C.. acid valin> (j,, 
aUohol-beiizol) 16‘2, saponif. value 71‘59. Jt 
slightly st)ftened by hot alcohol, completely soliihl^. 
ill hot benzol and hot oil of turpentine, insolu))!*- !n 
amyl alcohol, acs-tone, and iietroh-uin spirit. Tuio-ii 
K'sin is suitalile for the manufacture of ('Instic, Imnl 
and spar (boat) varnishes. An elastic varnish iimd,. 
from tunga resin and tung oil dried hard in 7 
and tlu- dried film was vi-ry resistant to thi- action 
of hoiling water. Vhirnishes nnule from tunga 
with perilla. mixtures of pi-rilla and tniig. iuirl 
perilla and linseed oils have been prepared. With 
perilla oil there is somewimt more difficulty of 
manipuhitioii than with tung or linseed oils. 

-A. de W. 

P.ATKNTS. 

t'om posit ii>n im percious fo oils, spinl.s^ wafn\ iirnl 
the like [for coufiny conrrefe cfc.l. G. H. lun- 
j son and (I. S, Boberts. H.I*. 119, .365, 19.1 i. is 
j .V COMPOSITION contains 30—65 pts. by wiMifiu 
zinc- chloride, 30—55 pts, of zinc oxide, and 2 2) 
j pts. of aininonium chloriih' together with etlicj- in- 
I gn-dients such as silicii, horax. or jiowdcrcd ul:i>s; 
j magnesium oxide and chloride may replan ,i 
j pfirtion of the ziiu ((impontuls, ^iiid aggliitinaiits, 
j •'le h as (l<»Mrin, stan h, gum, or glue, ijiiiv aho hr 
j addl'd. The mixture is niiide into ;i pii^f,- nirh 
I wjitcr for appluation to th<' inatcri-il to la- tn ated 

I ('. 

j ll fiifr hml : Bioress for pruduenuf I-',, l-'.ii^t'ii 

j 1.319,331, 10.W.29. Appl., 22.3. lit, 

i .\ppi{o\iM\Ti-:i,v neutral h-jui ;i(ctatc solui.Mti i- 
I tr<-;il»-d uith c.irhun dioxiih- gits, hasic lead 
i solution is intrisliK «‘d in jiriwniiit and at '•m h a la’c 
I .IS To iiiaintain a neutral euiulitiou nt the sdIiuimd, 
j and tip' ifi'iitmeiit witli earhon dioxide l' i- in on- 
I tinned until ,i part of the pr<-eipitate ot h.io !>.iti 
i e.irhonate eon\erfed into the iioinial ‘•.dt, ,i)id ;i 
i iidxtiire i- olUjiiiied to vield !i jiroduel eoiitaiii)!’..; 
j 11-3-113 (ih,- .\. de 

j fnsolatiny and pmfrrtirc root my: ]'ri'<is.< inr ///> 
mokmy of an F. B. Slouall. .V-'-'r, la 

Stfiuel! Fin-proofing Go. r,.S.lV I ..‘ioO, 
21.'^.2o. Appl., 1.7, IX. Bmiew.-d 10.I 2<) 
PownF.REl) silifoii e:irhide (8lh.) is iniNrd uidi 
aqiH'oiis scMlium hydroxide (1 gall.), ami the iniN 
tore is aIlou<sl to .stand in a (iivm-d eoiitaiiier until 
the hydrogen gas formed hv the action nt tin alk.di 
on the free sili(<ui IS exhausted. 'I’he to,iiii liki- 
proiluet is stirred until it is reduetsl to its ori;,'aiii|i 
volume, and I pint of “ 50^ to 51 ' s<Klinni silicate 
IS then added jM-r gall, of ( ompo.sitioii.- L. A. t . 

him phhn k find hydt oyen : Vrepn lat \on of - ^ t 
devamposif ion of h 1^1 roenrhons. IJerlin-Aidian- 

ischc Must hini-ribfiu A.-G. G.P. 31 2, ) 16, 2.<>.1' 

Dkcomisinition takes place in a scries of 
pipes, or chamlxtrs heated to sum-ssively 
temm*rntiircs. For methane the stages are Ol* 
mr, IfKM)^, and 1200°— MOO'^ C. In tin- 1)^ 

stage carbon i» depo.sited os lampblack, itnd m 
lost RB graphitic carbon. — C. 1. 
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Paint: Preparation of a jrom tar and slaked 

Hime, W. Klement. G.P. 318,699, 26.8.17. 

A PAINT which furnishes a bright, smooth surface 
is obtained by mixing tar with milk of lime. 

~G. F. M. 

Paint for ships* bottoms etc. H. Burstin. G.P. 
319,199, 22.11.18. 

Neutral or acid naphthenic acid salts of mercury, 
copper, arsenic, nickel, lead, or other heavy metals, ; 
or mixtures of these salts with already known paint ' 
materials are employed, either with or without 
solvents. — G. F. M. 

j 

Paint for wood; Preparation of a substance suitable . 

for producinij a durable . K. S. Fuchs. , 

G.P. 320,011, 11.5.19. 

The li(iuors from the alkaline disintegration of 
vegetable matter, particularly straw, are cooled, 
precipitated with acids, and the precipitate filtered 
off and dissolved in aqueous ammonia. The solu- ^ 
tion is painted on wood, and the colour is rendered i 
insoluble by heating to 50°— 60° C., or by treat- , 
mont with formaldehyde or ferric chloride. 

-0. F. M. 

Oil colours and varnishes: Solvent for removing 

dried . Tetralin G.ra.b.H. G.P. 320,152, ! 

28.5.18. 

Hydronaphtualenes, either alone or mixed with 
other solvents, such as amyl alcohol, are used as 
solvents for removing dried oil colours and 
varnishes. — G. F. M. 

Solvent for the extraction of resins, fats, essential 
oils, liquid and solid hydrocarbons, caoutchouc, 
sulphur, dyestuffs, and the like. Tetralin 
G.m.b.H. G.P. 320,807, 7.3.16. 

The substances named are dissolved at elevattd 
temperatures, and, if necessary, with the aid of a 
vacuum, hy tetrahydro-, and other moro highly- 
hydrogeiiised naphthalenes. — G. F. M, 

Varnish; Preparation of quickly drying from 

tax prod\ic.ts Deutsch-Luxomburgusche Berg- 
wcrk.s- nnd Hiitten A. G., and vS. Hilpert. G.P. 
320,808,9.12.16. Addn. to 319, 010(J., 1920, 577a). 
The varnish consists of a mixture of coumarono 
.'Gsin with the rt'sinou.'^ organic material obtained 
from the waste acids which have been used for 
W'ashing the coal tar fractions boiling above 150° C. 
For example, the dark brown re.sin obtained from 
the waste sulphuric acid which ha.s l3epn used for 
washing naphthalene is suitable for the purpose. 

— G. F. M. 

Pencil lends and the like; Manufacturing . 

F. C. B. Marks. F.om American Lead Pencil 
Co. F.P. 149,072-^, 7.5.19. 


XIY.-INDIA-RUBBER ; GUTTA-PERCHA. 

I nvestigations on. different coagulants. | 
O. do Varies. Comm. Central Rubber Stat., i 
Bniten/org, 1920, No. 19, 163—219. 

Rt’LPHITkic luid used in small pro]>ortion.=: a.s a 
coagulant yidds a rubber comparable witl* the 
prodiK’t ol)i..ined with acetic acid; with a some- 
what larger proportion of sulphuric acid a rublwr 
is obtained with an abnormally slow rate of vuh an- 
iantion, but this gradually attains a normal value. 
Alum is br.st used with undiluted latex in tho pro- 
portion of 3 — 12 g. per 1. : the product shows a 
marked dorrease in rate of vulcanisation and in 
viscosity, the effect increasing with the propor- 
tion of coagulant. Formic acid gave irregular 
rasults probably owing to the variable composition 
of the commercial article. Hydrochloric acid in 


relatively high proportion gave a rubber with a 
slow rate of vulcanisation, and tho product in two 
years became tacky and no longer capable of vul- 
canisation. In coagulating with alcohol, approxi- 
mately 500 c.c. is needed for 1 1. of undiluted latex, 
coagulation being instantaneous; tho product has 
a normal rate of vulcanisation, and the proce.^ 
pu.''.se8seH some advantages for experimental pur- 
poses. (Sec also Fiaton and Whithv, J., 1918, ^a; 
Eaton, J., 1918, 99 a, 630 a.)— D. V. T. 

Latex and rubber from individual trees. 0. de 
Vries. Comm. Central Rubber Stat., Buitenzorg, 
1920, No. 20, 249—271. 

The yield of individual trees varied from 4 to 71 g. 
of rubber per day, the rubber content of the latex 
ranging from 17% to 50% ; tho necessary vulcan- 
isation period v}irie<i from 90 to 160 mins., and the 
vi.scosity number from 14 to 90.— I). F. T. 

Ilevea latex; Natural coagulation of in the 

absence of air after addition of lime salts. W. 
Spoon. Comm. Central Rubhc.'r Stat., Buiten- 
•zorg, 1920, No. 21, 27:i— 291. 

The latex obtained from trees during July and 
August, when they W'ere leafless, was unusually 
resistant to spontaneous coagulation in closed 
vessels, the proee.ss being far from complete after 
20 hrs., although this period was sufficient earlier 
and subsequently. During the months in question 
satisfactory spontaneous coagulation could be 
ensured by the additional presence of 0’3% of sugar 
and heating for 7 — 8 hrs. at 40° C. or of 0*1% of 
calcium chloride. Tho rubber obtained with the 
addition of calcium chloride vulcanised more 
rapidly than that prepared by tho acetic acid pro- 
cess, and was rather les*' uniform in this respect, 
but no harmful iiilluenco of the calcium salt could 
bo detected. — D. F. T. 

[Itubber.'] Further data on spontaneous coagu- 
lation. O. do Vries and W. Spoon. Comm. 
Central Rubber Stat., Buitenzorg, 1920, No. 21, 
292—311. 

Rubijer obtaincHi by spontaneous t:oagulation of un- 
I diluted latex showed practically the same tensile 
strength and slope as rubber prepared from the 
! same latex by the addition of acetic acid. With 
I latex of high rubber content yielded by trees after 
a period of re.st, spontaneous coagulation proceeded 
' very satisfactorily, but with tho latex obtained 
after heavy tapping, spontaneous coagulation was 
: much less easy and lejs complete. The crepe from 
rubber obtained by spontaneous coagulation was 
not so pale in colour as tho crvpo ordinarily pro- 
duced. — D. F. T. 

I liubber; Vefennination of sulphur in vulcanised 

. P. Oekker. Gummi-Zeit., 1920, 31, 1020— 

I 1022, 1044—1045. 

For the oxidation of free" sulphur in the acetone 
extract from vulcanised rubber, treatment with 
concentrated nitric acid (sp. gr. 14) and a little 
potassium chlorate is satisfactory. Oxidation with 
concentrated nitric acid saturated with hroniiric, 
followed by evaporation and fusion with a mixture 
of sodium carbonate and potassium nitrate (Waters 
nnd Tuttle, J., 1911, 1268; Tuttle and Isaacs, J.. 
1916, 436), is satisfactory for the determination of 
the comhiru*d and total sulphur in vulcanised 
rubber; Rothe’s method of oxidation with nitric 
acid (sp. gr. 1*48) and magnesium nitrate, followed 
by evaporation and heating, also yields satisfactory 
results. In order to avoid tho stiyng heating 
necessary with the last two methods, and thereby 
to effect a saving in crucibles or flasks, the follow- 
ing modified process is recommended. Tho sample 
(1 g.) is gently warmed with concentrated nitric 
acid (-W c.c.) and anhydrous magnesium nitrate 
(6 g.) until the liquid begins to froth ; the mixture 
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is then boiled gently for 1 hr., treated with one or 
two drops of bromine and boiled for a further i hr. ; 
the liquid is then ev.'iporatod almost to dryness in 
a porcelain dish, and after Iho addition of concen- 
trated liydrochloric ai id again evaporated until the 
residue t;ry.stallises on ( ooliiig; the residue is dis- 
solved in water and its eonteiit ol sulphate 
estimated in the usual manner. With this and the 
other mctliods mentioiu'd above there is a tendency 
to somewhat low n'snlts it the rubber contains 
much sulphur. — 1). F. T. 

IVvTKNTS. 

Huliher and sintdnr nuitvrinL'i ; l^rocrss for indcan- 

tsint} . W. A. (lihbons, Assr. to .Vimuican 

Rnbl)er Co. F S P. ‘2t.S.20. Appl.. 

11.1:2.10. 

VuiA A.MSATioN is elieeted in a medium oonsi.sling 
of an inert gas insidi* a < hamlx'r communicating 
with the iitmo.-ph('re ; the entry of air into the 
chamber is preiauited hv a eontinnons current of 
the inert medium. — IV F. T. 

Rubber; Rrocess for vidcanis'uiii . E. E. A. G. 

Mever. As<r. to Morgan and Wright. F.S.P. 

I, :35U,^21. 21.)^. 20. App!.. 20.-1,10. 

A fiNJALU qe.atility of a coneentrated solution ol 
cau.stie alk.di is introdue.d into the mixture to 1x3 
vulcaiu>ed. - 1). F. T, 

Solvent for eoonlrhtnir. (I.P. 020.807. See XIII. 

XV. -LEATHER; BONE; HORN; GLUE. 

2'annin analyms; Baldraeco and ('anidla's niudifiea- 
iion of tbe. ojjd od ■•^hakr met fonl of — . Iv St lvell. 

J. Soe. Leather Trade.s’ Chein., 1020, L 220'-22l. 
(See J., 1020, 12.1 a, .:>2d a.) 

The gelatin-ai-etic atid reagent pro[)OMd hy 
Baldraceo and Camilla is de.signed to }>rovc' eoin- 
plete d('iannis;ii](.in. Tin' nnxlified methu<l <'lle( i.> 
eompleto detanni^ation by the use of more hide 
powder, wiiich must ab>nrl) a coria ^ponding exec.s.s 
of non-tannins. '1 he proposed imxlitieation is lt'^s 
accurate, and the nature of th<' new hi<le pnwiler 
and the proportion of hide powder re(|Uired for a 
certain strength of tannin are not sidfuiently de- 
fined. The tannin ;d>':orl'c<l is aNo in a h-s.s pure 
form tlian by tije olllMai method. — I). \\ . 

Chrome (onnino. 1). Hur'on. 0. .'^oc. leather 
'frades' Cii. tn.. 1020. 1, 2'L)--21''. 

Exteuiments with violet and green chrome li(jnors 
on pieces oi linu'd hide have sli.,;vn that the violet 
chrome .solution.s fan more rapidly than green solu- 
tions of the s;in;c b;t,sicit> figure, .md ( hromium .md 
neutral salt (onlciil. I his is cxpiaincd hy the 
more acid ( baF.oicr of th<' green solutions. I he 
propertie.s of chrome Ic.ather are influenced not 
Oiifv hv tii(' pcffenfagc of < hroninnn, hut also hv 
the degree of neutralisai ion of the chromium salt 
on the file.’. 'I'he ( omjih't ion of the fannarie is 
best jiidgtd froTu t lie ahseri e of hornines.s nrui curl- 
ing at tlic cd re; of .a pi. *.' of leather after boding. 
The leather mu-t Of m uT jali -' d before Ixuling, and 
though it may .shrink attej- huihng. mh< h shrinkag*- 
is no criterion for judging tie* tannage. ITu* tan- 
ning propi'fties of a chrome liquor are d^'terrnincd 
hy the chromium content aiid the hydrion concen- 
tration. Tho basicity figure i.s no guide to the 
latter. — D. W. _ 


more N-arylsulphamino or O-aryUulpho groups^ 
together with a sulpho group in the molecule, aro 
treated vdih formaldehyde. The products an* 
more solubio and have more effective tanning pro, 
perties than the initial materials. — W. J. W. 

Uidcs; Rroress for ianniTKj . P. Uinghauor 

G.P. 321,31;}, 31.10.19. 

The hides are strotched in a frame in the clo.scd 
taii!iiii.g,-v<*.-el. which is then exhausted. 'iln* 
dll. Ill* lanning, liquor is tlu'u introduced, without 
destroying the vacuum, aud hy agitation is caiisi.l 
to cxi’rt a steady pressure ou both the haij- ;i;„i 
llcsli sides of the hidc.s. — W. .1. W. 

Ext ractitnj tannin. G.P. 320, OHS. Sec XVMl. 


XVI.- SOILS; FERTlLlSEftS. 

Sod; Studies of a Scottish drift . W, G. 

and J. Hendrick. ,1. Agru;. Sci., 1920, 10, .j.j.j f 

307. 

The glacial drift soil under examination, uhith 
free Irom calcium curlioiiatc, was separaU'd jiu,) 
fractions hy rulduiig u|) and shaking with wuid 
followi'd hy scdimontafion, the usual (ircliiiiina, ^ 
ircatmcut with acid and ammonia being oiniii;.! 
'Hie absorptive power of unit weight for amuKona 
from a solution of ammonium sulphate was gr*',i,,\si 
in the ca.se of tho “ clay ” fraction, this in 
closely ajiproached hy the “lino silt” and “,nli 
Powdcri'd granite was divitlcd into meclianiial 
fractions by the same nn'iliod, and it was fniiiai 
that tlu'si' fraction, s had vi'iy similar ah -oi’i)! n .i 
powers for ammonia from solutions of ainuiuui un 
Milphafo to fliosc cjf the .soil fractions. .(fiiv 
ignition (here was a nduction in th<‘ al)-or[tii. 
power, hut this was mon' iinii ked in the 
tin* r-oil fractions than witli tin' granite fia.g c . 
'I'h*' ah-orhed ammonia was only gradiiallv > 

out hy percolating watiT, and the whoh' of it . . 1 

not Ik* rtUuoNod in this way. W, G. 

Sods; Kfftet of various snCd>le suits ami iiur ,,n 
e rii])t,iat ion . enpilfaru 1 1 m and ihst rd,'; I :,f 

u'nier in some iigriadtural . M. I. Wc'.iinti 

Soil .‘^••i., l:‘2n. !), Id:* l.'kj. 

In geii«*ral the sollihh.* ^'•all-i U-cd, , um;:' !' - c 
pota.ssiiim and magnesium sulphates. siMlinii 
ehloride. e;ilcium iiitiatc, and jiota'-sium piio-j'li; '. 
aiiii ;iFo e.'dtium oxide, inaltrially d'-'ii,:-.id dr 
evaporation of .soil moisture, there h.'ic : 
apparently a direit relationsliip hctwec'ii die 
etficicii.-y ol the .salts in this le'spe. i, ued r!i> 
osmot ie com en t ration of the soil solution in tiie l"',' 
inch of "dll. Sodium < hloridc and cab luiii nui.' 
v/erc most elfc('t,ive ami potassium sii!|i!i;!lc .ir' 
jdio-ploite |c;ivt ctb'(tive lii tlhaklli"; i \ ;i poi i ' e ;> 
G.ilcium oxide was toast elfectivc in sea ri'id aid 
.‘-aridv loam, .and most clfcclive in da*' 
Sodium (hloride (l<*crcasi d the eapiHars n-c in m > 
of the soils examined, whilst ealciiiin oxide in dr.' ' 
elav and [lota-.sium phfdplnitc in silt loani ImhI' I 
to incre.asf the eafdllary rise. In a .‘"i.. I"'’ 

tiea(<d wilh sfxlium chloride, pohisHiiim [)lio'*[dii! 
or ealf iurn oxide there w:is a proiioumasi tciidciii\ 
tor an iiicre;i*i«. i,j (Po w.'ifer content of (lie foft d ui 
ol .-oil, and soil treatcfl with potassium placr/lt.it' 
or f'.'ilcjiiin oxide contained more wat4’r <'vcn in di’ 
top inch tliari flic untreatefi Koil, alflioiigli evaporm 
Goh di'ereasrsl from the tri'afid fioil.- -W. G- 
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Gypsum increased the process, the greatest increase I 
occurring with the largest application o'' gypsum. | 
An application of 1000 lb. of gypsum pc* acre in- j 
creased the yield of red clover, smaller dressings i 
having, however, no effect on eitln;r wheat or legu- j 
rainous crops. The nitrogen and potassium con- ; 
tent of the loguminons crops were not alfected hy | 
gypsum excejit in the case of red clover, wliere ! 
there was a v<’ry largo increaso in the potassinm ; 
contx^nt. The applications of gypsum increased the , 
acidity of the soil. The addition of limo as well as : 
gypsum to the soil resiilled, in somci respe»t.s, in a i 
better effect than with lime alone, whilst in others ; 
a poorer result was ohtain('<l. Thus nitrification 
was better but not arnnionification. — W. G. 

Soil; Causes of the injurious effect of jjotassiinii and 

sodium salts an the. structure of the . G. 

Hager. ,1. Landw., 1020, f»«, 73—105. 

Rtu-ATIVELY small additions of sodium ehlorido dc- ' 
press cuusiderai)Iy tlio permeability of soil, the tur- , 
i)idity of the drainage wat('r indicating tlie occiir- 
i(Uico of a peptisation of llie highly disper.so clay ' 
which is to Ix) aitrihuted to electrineation of the 
soil particles owing to intcrchaiigo of ions. The 
effects of th(\ liberal application of potassium salts ^ 
to heavy soils arc similarly explained. — T. H, P. ; 

Humic sods; ?]sf imaf io)i of ihe acidify of . 

S. Odi'M. Tut. iNlitteil, Ilodenkunde, 1010, 0, 
301—374. Chem. Zentr., 1020, 91, IV., 285. 

An estimation of the total acidity of a soil does not • 
show the amount of humic acid, as a numlur of 
other acids aro also present. Tho hydrogen-ion 
{‘ontent of a soil is first deteiunined by the |)o(entio- ' 
meter method; concentrated potassium chloriile is 
tin'll added to the test portion of (he soil, and the , 
hydrogen-ion content is again measured. Tho acids 
ill the filtrate aro also ('stimati.'d by titration, and 
tho total acidity and acidity are dcti'rmined by the . 
meth'vj of Tacke ot Tacke-Siichiing (J,, 1908, 171), 
whereby an indication of percentago of acids 
present which readily form onlv slightly soluble cal- 
cium salts is ohtaini'd.— A. C. 

Sulphur ; Helation of to soil acidify and to the 

control of polafo sc(d). W. 11. Martin, 8oil 
Hci., 1920, 9, 3;):i— hH. 

With all the differeni fininniit.s of sulphur aiiplied 
i300-- ]200 II). per aci'e) Ihcie v.as an incneasi' in 
soil aeidity as measiiis'd hy the hydrogen-ion con- 
centration, and tills was aecompanii’d hy a decidrd 
increase in tin* number of i h'an tubers. Tn no ca'^e. 
howevi'r, was seal) I'utirely eliminated. The 
amount of sulphur which gave the most satisfactory 
n'sults depi'iided to some' e\'t<’nt on the hydro'_'<'n- 
ion eoneenlrnl inn of fix' watir extract of the 
original soil. Where this was 7)^ or less, th(' 

lighter applications (3(^0- 500 Ih. per acre) gave 
approximately as good results as the heavier appli- 
( at ions (700—1200 Ih. per acre). — W. G. 

Tifoniinn; Disl rihution of — in soils and plants. 

Gcilmann, J. Landw., 1920, 68, 107 — 121, 

Soils contain from traee.s to I of 'TiO., tiu' usual 
amount l)eing 0‘3--0‘t5%. Nearly all of a nnmher 
of plants oxauiiiied were found to contain titanium. ^ 
mostly in (ho green paids. Plant ashes eenlaiu i 
from traces lo t)'27% of 3'iO,. — T. II. P. ! 

Fertilisers; Carriers of nitroycn in . 0. E. i 

Thorne. Soil Sei., 1920, 9, 487 — 494, j 

Rebults of field trials extending over periods of j 
10-- 25 years show that, with only two exceptiois in 
the forty comparisons, sodium nitrate has pro- 
duced the largest yield, except on limed land, 
where tho yields from ammonium sulphate slightly 
exceeded those from tho sodium nitrate. The other 
forms in which nitrogen was supplied for com- 


parison were linseed oil meal, dried blood, aT'd 
tankage. — W. G. 

Manures; Investiyation of the action of . O 

Lemmormann, Biedermann's Zentr., 1920, 49, 
291—310. 

A CONTINUOUS series of expi'riments with nitro- 
genous, phosphatic, potash, and limo fertilisers and 
stable manure showed that generally the fertilisers 
liad at first but little effect on the crop yields, thc3 
exception being the etfect of tho nitrogenous 
manures.— W. P. S. 

Patents. 

Soils; Composition for artificudl y inducing mould 

action in . R. W. Ihirramorc. U.S.P. 

1,317,401, 20.7.20. Appl., 11.8.19. 

.\ VEGETAiJLE iiieal made from dried and ground 
leaves and sti'ins of green or inimaturo plants is 
mixed with ground inorganic fertilising material. 

J. H. L. 

Fertiliser, and process for mukiny same. J. N. 
Carothers, Assr, to N. 1). Baker. U.S.P. 
1,350,591, 24.8.20. Appl., 14.1.20. 

Calciu.u i)ho.spliatc is treated with nitric acid con- 
taining more than 40/' UNO,, after which sutficient 
calcium cyanamide conaining free lime is added to 
convert llie monocahiui.i plio.sphate into dicalcium 
pliospbate. — W, .1. W. 

At mosphere surroundiny planfs; Froccss for rn- 

ricliimi iritli carbon dioxide the . F. Riedel. 

G.P. 312,793, 11.5.16. 

Waste gases from fiirnace.s and tho like aro puri- 
fied by removal of dust, .soot, oil, tar, .sulphur com- 
jxmiids, <>tc., and h'd into the at mosphere in tho 
neighbourhood of plants. — L. A. C. 

Seeds; .Mi.cfurcs far frcalinij — •. Chem. Fabr. 

L. Meyer. G.P. 312,797, 17.8.18. 

The germinating power of tho sei'ds i.s increased 
by the addition of mercury or silver salts, e.g., 
mercuric chloride, to tho usual mixture.s containing 
tar or tar-oils used for treating tlK'in.— L. A. C. 

Fcrt ilisers ; Nitrogenous . Norsk Hydro- 

Fh'ktrisk Kvaelstofaktie.sel.skab. E.P. 139,462, 
9.2.20. Conv., 21.2.19. 

See U.S.P. 1,340,708 of 1920; J., 1920, 498a. 

XVII. sugars’; STARCHES; GUMS. 

Cane juice and syrups; Itelative importance of 

some colouring matters in sugar . F. W. 

Zcrhaii. .1. [ml. lh)g. Chem., 1920. 12, 714—751. 

(67. J., 1918, 778a.) 

'The dark colour of sugar cane juice appears to be 
due almost entirely to the ^nesenco of several poly- 
phenol derivatives; when terric salts are present, 
ns is almost always the ease witli factory product / 
the colour is two or three times as dark as witii 
polyphenols alone. A tannin, whi h gives a green 
colour with ferric salts, is present, hut its intluencc 
on tho colour of tho juice is supplemented by that 
of the polyphenol derivatives, c.y., anthoeyanin and 
saccharetin. — W. P. S. 

Sugar; J^revention of the deterioration of raw — — 
hy the use of superheated steam in the centri- 
fiKjals. N. Kopeloff. J. Ind. Fug. Chem., 1920, 
12, S60— 862. • 

Massecuitb inoculated with micro-organisms known 
to bo active in causing the deterioration of raw' 
sugar (J., 1918, 275 a; 1919, 539a) was centrifuged 
and treated with superheated steam while still in 
tho machine, the temperature of tho product thug, 
being raised to 68® — 70® C. A diminution of 
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of the bacteria^ and 98*3% of the moulds, originally j 
))rosent in the massecuite was thus effected; while | 
in the case of the separated molasses the figures | 
were 84*8 and 60 0% respectively. (0/. Shoroy, J., ! 
1898, 656. W. P. 0. 

t'^Hgars ; lodfnnct I ic I'nfinuition uf . H. M, Judd. 

Biochem. J , 1920, N, 255 — 262. 

The polarinietric method is unreliable for the estim- 
ation of la>vuloso in fruit juices. The lodometric 
methods ot Colin and Lieviii (J., 1918, 745 a) and 
of Willstattor and Selnidel (.1., 1918, 556 a) for the 
dotcrmination of doxtrose in j>resenoe of Itevulose 
do not give accurate results, since only about 95% 
of the dextrose is oxidised, whilst the hevulose is 
definitely attacked. It has l>een found, however, 
that a given weight of dextrose or Imviiloso always 
reacts with a definite n eight of iodine, in neither 
ease is tlio amount alfeetc'd bs tlw' presence of otluM 
sugars or liy the eoneentration of the alkali, and 
the iodine equivalents of mixtures calculated horn 
the constants agree' luth tlie ob'JC'rved value's 
Willstatter and Sc‘huder>, method may therefore be 
used for the anahsis of mixtures of dextrose and 
heviilose if the results be interprc'tisl from tlie cal- 
culated icxlino equivalents and the* c opiier-rc'dueing 
power of the mixture Tho iodine equivalents of 
I g. of each of the following sugars has beem calcu- 
lated ; Dextrose, 1 315 g , Inevulose, 0 1028. man- 
nose, 0 977; galactose, rilH; arabiiiose, 1 702, 
rhamnose, 0 9213. lactose. 1 .')02. maltose, 0 7156 g 
Sucrose is not oxidised by iodine under tho condi- 
tions named.— J. C D. 

i^acchiiriineters ' Testing of hi/ means of ihe 

telescopic control tube. C. A Browne. J. Ind. 
Eng, Chora., 1920, 12, 792—796. 

The control tube c'onsists of a telescopic met.al tulm 
which can bo adjusted by a screw to give a column 
o'* solution ot anv length hetue. n 22'> and llO mm 
By means of a vernier the exact length of solution 
at any point within this range cun be rend on tho 
scale to 0 1 mm The tube mav bo used for deter- 
mining tho errors of saccharimoter scales, for com- 
paring tho scales of different instruments and 
thoir comp.arative aceuraey, tor determining the 
probable error of those w)io use tho instrument, and 
for determining the influence of personal e<iuation 
in the observations I’ln* average probable error for 
a “ingle reading ujion tlie .S< hmidt-Ilaens^ h .and 
Flic sacchanrneters is found to be* -sOf)*)!! and 
f 0*0286, respecti vc'ly Tin* author confirms the 
opinion of Tairulolt that the fjii,irt/-n*d;m sae- 
charimeter rontains inherent defer ts whirh firevent 
it from beroming an instrument of tho higlost pre- 
cision — \V P .S 


or finely perforated metal, or by sewing a strip ot 
denser cloth along the bottom of each filter cloth 
( -J. H. L. 

Fructose [lanudose'] ; Specific lotofion of — 

W. 0. Voaburgh. J. Amor. Chem. Soc., 1920 
42, 1696—1704. 

'PiiK sju'cifie rotation of lievuiose solutions oni 
the concentration range 2 6 — 20 g. per 100 c.t 
18 given by ^ - (88-50-f-O* U5p) or ‘ 

- (88*5UF()150c- 0 OOOyOc"*), where p and c reprrs 
sent the eoneentration ot the sugar in % and g. pi, 
UX) e e. resiiectively (Iver the temperutiire rarigr^ I,*) 
—37° C the variation ot (a]^ aith tcmperatiirr u 
given by = (0*566-j-0*0028c)(t-25). IV 

most juirposes th<* lotatioris with tho J) line ma\ h,- 
converted into those for tho lino /\=-546/x/i by fam 
-l*1809[a]tp.~W. G. 

Fat associated vuth starch. T. C. Taylor and J M 
Nelson. J. Amer. Chom. 8oc., 1920, 42, 1720 
1738. 

Corn (maize) starch, caretully freed by extrartion 
from all adherent or associated fat, gave on hydro- 
lysis about 0*56% of “ fat by hydrolysis,” the two 
mam constituents of which wore palmitic acid .md 
an unsaturated comnound of unknown constitution 
This fat is apparently liberated when the hydrolvsm 
li.is kuk'IksI the ervthrcKlextriii stage. It w.i. 
obtained in considerable amount from tin. 
“ refinery mud ” in the manufacture of dost lose 
from starch. Starches of other vegetable oriun 
e.g., from nee, sago, potato, etc., cont.iimd 
amounts of this fat varying from 0 01 to 0 8.'F' 

— W. (i 

Levan: Foimation of by mould spores. N 

Kopeloll, Jj Kopi'loH, and C J. Welcoino I 
Biol. Cluuii., 1920, 43, 171—187. 

SpoKKS of the mould, Aspergil/us sudoin. ioriii h \ ,iii 
in sucrose media. The sin rase is li\drolyse<l bciorr 
utilihution and the Imvulose and dextroM* ir^ 
utilised, the former to the greater extent, iii lonn i- 
tion of tin* gum It appiars nen-ssarv tin; i’,. 
^ugar'> he present in a “ nascent ” (ondilion 
1 he *'\ nthcMH <o be possible, as little gum fm in •’ i n 
OM nrs in nuslia containing ii'dueing sugais ii.i, 
ordin.irv sources 3'h<* svnthesis bv tlie 
lev.inase, is iiiflueiKi'd ])v the leaction oi ' ■■ 
medium, and ha.s its optini'uni at about pn 'it 
l.evan vields l.evulose on hydrolysis {(Jf .1 ( s 

()ft)-.r c J). 

(ilutarnfc avid. Skola Src XX. 

Alkalunet I u titrations. Bruhns. See Will 


(Jarbnnotnf lOfi dudyr cakes {in sunai foifarics] 
Composition of — — and netr means for their 
more pfjinent wishnui A. Muller Z. 
Zuckeniul. LVechoslov., 1920, 44. 371- . 37(;. 

I.V filter-jiresses operated hv ,i (vlinder pump (he 
fluctuations ot pressure rlue to tfie strfiKe of the 
pump necessitate the iisf ot stronger and denser 
filter cloths than would be required with a uniform 
pressure, and also taciht ite the* deposition of sand 
and coarse partnles, wfuefi f ons^Hjiientlv form a 
relatively permeable layer at the bottom of the 
filter chambers, and retuler dilfimlt the effcitivo 
washing of the ujiper part of tlie cakes. By nnuins 
of a combined pneumatic shcK k absorber and sand 
remover deviHcd by the author which is mounted 
on the suction or pressure side of the pump, and 
utilises part s/ the pressure pulse to effect a rotn- 
tory motion of the liquid, sand may be removed 
contrifngally. The relatively great permeability of 
the layer of sand and coarse particles at the bottom 
of the filtering chambers may also be counteracted 
by increasing the resistance of the bo^m of the 
filters, by meepi of a strip of noti-perforated 


Patk.mh. 

Sngai jitire.s 4trid the Ithc, Ti eatrnrrit of 
J.y A h.iucr G.P. 322,1.35, 6 3 19 
3 ME jiiKcs lire first suhjcitcd to jin liii i 
tnuitrmnt with a (liar jiroduccxl by lit.iiiu' < ' 
b,igasv<‘ or «‘\ liaiislt'd hvet sin i s in <hi-<<i i-i i' 
.itul then treated with linely pouden'd di i nlm n ^ 
(.irhon 'I he latter may Ik* produt'ed M'l i 
above-mentioned ( har by treatment, with le t 
in ab.seiux' ol air. or it may be firiMlmed iln'-'i' 

I roin cane bauavse nr exhniistid !«*<'( 'lieX '' b' b ' 
mg in nbseine ol ,ni and simult anemmlv Mui'l'e n-i 
hot gas.-H througii the material. 'I'lie preliiitMi tr\ 

treatment of tlm jiinx's efiei ts a saving in d 

iHing larhon and fai ilitatx'S the ri'generatmu "i 
latter -.1 11. B. 

Ihffinian proress [for extraction of sinjai . tarnai, 
etc.]. K. Parkas. G.P. 320,688, 2") 5 1/ 

Tiik exhaustion of the material in tho last 
a diffusion battery is rendered more complefi' ^ 
introducing the total quantity of fresh I, ' 
this unit in portions at intervals instead of aii 
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one time. The corresponding portions of liquor 
drawn off are collected m a separate receptacle and 
afterwards introduced together into the preceding 
unit in the ordinary way. — J. H. L. 

tSyrup or artificial honey; Preparation of from 

crude sugar solutions. W. Meyer. Cr.P. 319,841, 
21.3.18. 

Chude sugar solutions are inverted by evaporating 
in acid medium to a high density, and are then ! 
diluted, neutralised, filteicd, and concentrated or ! 
a strong inverted solution of relatively pure sugar j 
may be mixed with very inipuie sugar solutions, 
such as molasses, previous to neutralising and 
filtering. — O. F. M. 


XVIIL-FERMENTATION INDUSTRIES. j 

Yeast; Degeneration and treatment of . It. i 

Heuss. Z. ges. Brauw., 1920, 43, 225 — 227, ! 
23.3— 2;i4, 241—242. . 

A BOTTOM-FERMENTATION brcwcry ycast used in the I 
production of dark, 4 5^ war beers, was much ini- I 
proved by treatment with five times its volume of j 
water containing 012% of fiee potassium carbonate ; 
for 15 hrs. at about 4^ C., followed by two washings 
wuth cold wuiter. Compared with the same yeast ' 
washed only with water, the treated yeast was much 
lighter in colour, and its flavour was mild and fiee 
from bitter ness In the first fermentation after 
the triuitment it produced a slightly less lapid , 
attenuation than the (oiitrol yeast, but in subse- ■ 
(incut fermentations this differenco was revcisi'd. 1 
Tho break or flocculation of the treated yeast ; 
occurred at a later stage of fermentation than in i 
tho case of the control yeast. The beers produced ' 
w'cro milder in flavour hut possessed less palate- 
fulness than those produced by the control yeast. i 

— J. H. L. 

Yeast, y if rotten metaholism m S. cerevisur. L. H. 

Larnpitt Biochem. J., 1919, 13, 459 — 486. 

Excess of yeast ensures the removal of the greatest : 
total amount of nitrogen. During activo fermentA- . 
tion tho grt-ati'r the ('oeffieient of multiplication tho 
greater the amount of yitrogoii assimilated by each ■ 
xdl. Active leproduction may result in a lowering 
of tho riitiogen coefficient, even when a large , 
amount of available nitrogen is present. Tho final ■ 
nitrogen eoofficient of a yeast is independent of tho 
initial coefficient, and tends to reach a value con- 
stant for anv particular conditions of reproduction. 
Tho amidase of Effront (this .1 , 1908, 462) does not ■ 
produce solely a volatile acid hv its action on 
.a.sparagino, but also ,i iion-volatile acid, probably , 
malic acid. If this is .so, the acid is prohahlv con- 
verted into tho ammonium salt beforo it is fer- 
mented to alcohol, for the free acid is not fermented. 
Propionic acid i.s not fermented by yeast. Fer- 
mentative activity 18 essential to nitrogen aasiiiiila- 
tion. The two actions are not proportionate, but 
the former stimulates the latter, and, once induce«I, 
desamination rnav continue after zvmatic activity 
ceases. Exce.ssive zyniatic activity does not ensure 
rapid nitrogen a>tsimilation. During feniieTitation , 
yeast continually loses nitrogen to the liqiiul, and 
this action has Ikhui called “nitrogen excretion.” ! 
This excretion is dependent on tho life of tho cell, i 
and takes place oven when nitrogen is being assimi- 
lated. The substances so secroteii can bo used by the 
yeast as a source of nitrogen under suitable condi- i 
tions, Increa.so in tho amount of sugar available 
for fermentation increases the rate of excretion, and 
although zymatic activity is necessary for nitrogen 
excretion, tho two are not propoitionate, nor does 
the cessation of the former result in an immediate 
cessation of the latter. — J. C. D. 


Fermentation; Cold . G. Fries and R. Heuss. 

Z. ges. Brauw., 1920, 43, 249—252, 257—260. 
H^lthy bottom-fermentation yeast which had 
been subjected to alkaline treatment (see preceding 
abstract) was employed in large scale fermentations 
of 4% and 10% worts at temperatures of 3° — 4° C., 
instead of the usual terapeiatiires of bottom fer- 
mentation, viz., 4° — 10° (J. The re.sults were un- 
satisfactory; fermentation occupied I — 3 days 
longer than usual, and although relatively large 
amounts of yeast were used for pitching, the yeast 
crops obtained were very small. Moufaiig's state- 
ment that low fermentation temperatures improve 
tho character of the beer pi od need was not con- 
firmed. In the alkaline tieatrnent of the yeast 
]os8c\s amounting to about 40% w^cro incuired (c/. 
loc. H. L. 

Acidity [of worts^; Determination of and 

titnition in stages. 11. Liiers. Z. ges. Brauw., 
1920, 43, 252—253. 

A MODIFICATION ot Rmdiard's method of titration 
m stages (J., 1917, 399, 1918, 523 a) is described, 
in which “ ncutial red ” is iisi'd instead of litmus 
paper as tho first indicator, in order to enable 
both stages of the titration to bo ( .irned out in the 
apparatus pi(’\iously described by the author (J., 
1914, 761). Tho method, as applied to coloured 
lujuids like woit, is tberehy rendeied much more 
precise The colour stand. ird used for the first 
titration is a permanent dvo solution having the 
sanio colour as a Borc'iisen phosphate boliition con- 
taining 6 5 pts. of secondary to 3 5 pts. of primary 
phosphati^ to wliK'h 1/10 of its volume of a 0'02% 
solution of “ neutral red ” in 50% alcohol has been 
added. This phosphate solution has pn=7'07 (ab- 
solute neutrality), which diffeis only slightly from 
the transition reaction for litmus, /<n=6‘8. The 
first titration is earned out in an analogous manner 
to that described for jilienolphtlialeiri {ibid.), the 
left hand sample of wort n'lciving 1/10 of its 
voiurne of 0*02% “ neutral red ” solution. After 
the first titration has been completed it is necessary 
to add a similar quantity of. “ neutral re(l ” to the 
right-hand sample of wort, since this imlicator re- 
tains a yellow colour in alkaline solutions. The 
colour standard is then replaced by the phcnol- 
pbthaloin colour stnndaid (ibul), tho left-hand 
sample of wort is treated with 1/10 of its volume 
of 0 05% phenolphthalcin solution, and the second 
titration is proceeded with until tho end-point 
(Ph = 9'18) is attained. — J. H, L. 

• 

(ihjcerol in . L Mathieu. Bull. 

Assoc. Chim. 8ucr., 1920, 37, 423— 425. 

The quantities of sulphurous aeui commonly em- 
ployed in vinification were found to have no per- 
ceptible influence on the formation of glycerol. Re- 
duction of the acidity of a must •by addition of 
potassium earbouatc appreciably rcnlucod tho pro- 
duction of glycerol during fermentation, whilst an 
excess of carbonate equivalent to 0 65% of siil- 
pliuiic acid slightly increased tho yield of glvcerol. 

— J. il. L. 

IVine; Analy.m of . AV. Frcseiiius and L. 

Grunhut. Z. anal. Chem , 1920 , 59, 209—232. 
(67. J., 1920, 555 a). 

Methods are given in detail for the determination 
of ash, total alkalinity of asli, alkalinity of soluble 
ash, and phosphoric acid.— W. P. S. 

Volatile acids; Determination of in fermenta- 

tion products. G. Hinaid. Ann. Chim. Analyt., 
1920, 2, 239—242. 

Fifty c.c, of the sample is mixed with 10 c.c. o 
water and distilled, 50 c.c. of distillate being col 
lected and titrated ; 60 c.c. of vyater is then added 
to the residue in the distillation flask, the mix- 
ture distilled as before, and these operations are 
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repeated several times. When the results are 
plotted giraphicnll}^ iisinj; the volumes of the dis- 
tillates (50 c.c.) as abscissa! and the quantities of 
standard alkali solution used for the successive 
titrations as ordinates, tlie asymptote of the curve 
indicates the volume of alkali solution necessary to 
neutralise the amount of volatile acids contained in 
the 50 c c. of the sample. — W P S 

Alcohol: Losses of in dtsfiUeries. Methods of 

recovery. Marillcr. Bull. Assoc. Chun. Suer , 
1920, 37, 412—12:1. 

Thk alcohol entrained by fermentation gases from 
closed or open vats may l>e recovered bv u.sing 
crOvSol ns ab'^orht'iit (</. Bregeat, 10. P. 12S,640 and 
131. 93*^. J , 1919, 612 a, 751 a) Ciesol may also bo 
used for the nbsoijition of volatile products from 
the distillation of uood, peat, lignite, etc It has 
been succossfiillv aiij^lic'd to the recovery of alcohol 
and ether in perfumery — J. II. L. 

Yeast ytoirth-promof trio stimulus. Emmett and 
Stockholm. See XIX a 

P\TKNT8. 

Ohjcerol, ^f^nuf^lettll e of from suuai . Verein 

Chem. Werke A,-C. K P 13S,:l3l, 21 1.20. Conv., 
18 6 17. Addn. to 1:H,099 
In the profess (la mud in the chu'f patent and in 
E.P 1:J‘^.32^ (.1 . 1^20, 6 (Na). uhen the termenia- 
tion has attnimd Us height a further qnantit} of 
sugar IS added, if ncie-.sai\. together nith a .small 
proportion of uM't and aikalnu' eompounds, prefer- 
ably sulphue^.. null or without otiu'r salts This 
effects a con iderable s.i\ing in respect of \cast, 
sulphite, and lime — 1 H L 

Spintf and olcohnUr fo/unrs T'roecs^ and (ip/)oi(f< l(^ 
for aoeiuo * — \ daira'id F, P 111,6'^7, 

31.3 20 Com . 17 1.19. 

The lujuid IS suhjf<T.<l to f Ici'trolv Sis bv means nl 
an anode of non-oxidi-'.ible Tuateri.il and a depolar- 
ising cathode (e (/ a (nrhon to<l suirouiided h\ 
manga n("'e «iio,\idc m a pot oiis cejh, with a curr*‘nt- 
density of 0.") -1 ini!li.inipcrf-hr p* r sq (in of 
anode surf.iM' If ned-sarv, o.ik sh.ivings in.n\ h< 
intcrf>os('d in the p.ith of the furteru in the 
bourhood of the .mode For the tMoUrnenl ot 
spirits and tIo' like, in new i ,isks a tuhul.ir 
cathode m.tv he inserted throu’/h the hnnghoh', and 
the anode rna\ ron-i.st of sheets of metallic foil 
secured to the o'U* r snrfaet* of the cask Pads of 
moist cloth in iv lie interposed Iw-tueen the foil .no! 
the wood to reduce the re-,|-.t,l»o e (if The latter 

J II L 
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Wheat flour, Ihal of hydration and spenpr heat o/ 

. F. Ilaiiitds. B. H. Kepner, and P. P 

Murdick. J, Ind. Eng. Che4n., 1920, 12. 760 ^ 
763. 

Tub heat of hy^tion of vorious Canadian and 
American wbeaf^lours ranged from 64 to 7*6 


B.Tb.P. per lb.; flour generally used for bread, 
' making gave a value of 6 5 B.Th.U. .per lb.; tho 
I heat of Iv’drntion decreased when the flour Avas c'x- 
poaed to the atmosphere, but did not change npjirc. 
ciahly w'lth age when the flour w'as isolot('d coni, 
plotely Irom air. Th(‘ specitic heat of flour was 
loiiiui to be 0 43. — W. P S. 

flutter and certain allied products; Vohnnrinf. 
method for the detection and determination o/ 

neutralisers in . L. AV. Ferris. J in^ 

Eng. Chem., 1920, 12, 757 — 759. 

Tub greater part ol the I at is separated from lijo 
of butter by treatment with petroleum spirit nnd 
centritugal aetioii, the aqueous portion i.s inix,>,i 
W'lth a known aiiumiit ol A/10 hydrochioiic 
and an excess ot picric acid solution, filtered, tIk, 
lactic add and ex<.c'ss of piciic acid are cxli,i([,,j 
with ether, and the residual solution is tUi,tt,,(i 
with N /lO sodium hydroxide solution, using nu'th^i 
orange as indicator. 'I'hc diflcnuue hetwt'vn Hi,, 
volume of acid added and that ol the alkali holuii,,,, 
used for the neutralisation w'lll be a ineasuic' ol t)i,. 
alkalinity of the salts or the amount ol luid t|,g 
has eomiuned with th<‘ bases lornierly pres, „t 
alkalis, lactates, and pliosphak's. 'Pho phovplKi,'), 
neid IS tin'll deterinnied in the neutralised solutiun 
In normal milk and cri'arn tin' alkalinU\ of (),/, 
.salts bears a definite' ratio to t)ie inorgainc jdif,,. 
phone acid, being aluuit 45 c c of / 1 .sohilion to 
1 K , in TU'utr aliM-d cream this ratio 

creas<'d to a ch'gns^ dopeinh'iit on the amoiint r,f 
alkali adth'd and the P.O, (ontenl of tin* 

Bultc'r innch' fiom in'utr.discd (ream has .m 
linitv ratio siinilai to that ol tin* irram Irom 
U w.is made If. howovri. the juulity of t li<. , ci 
is reclined to h"-'s than O.’F'' it is not stifij, u.,, 
k('cp all the piiosph.ite in solution, and lii.' t’liOr 
mav tin'll ha\(' a h'wer alkalinity ratio ttnn 
neiitralisi'd c lenni - -W P S 

Loas, i*i esrrviif ion of , inctudimj a j 

ipajthu of the suhiert 11 1 .lotK'- nu' K 

Du Boi'' .1 Iinl Fi'g ('lii in . l(>2't, L'. 7^ - 

Foil) ^toi.ige ot eegs is sin ( , s..f ii 1 onlv |i,. 

Kill rounding atniospiiei c is dtv and llm < : . .n. 
kc'pt di> , 'ow ti'iupvi .itiiif nich 1\ mhiloi. li.n i ri .! 
t'li grow til and Is not gt r ninid.d 'Ihen. 

1.0 tor\ method (on^i“>ls m loatinj.', tlie ( o ' 

thn puiposv a S(jluiion ot aluiniiiiiMn '-oiji in ]i o. 
p.'Miane IS I e( ninnn'inh'd , if uu* m uhiI m 

pl.no of [•ontain' the > ggs idu-i Im' in lud jii*- 
1 ncislv with diluto ‘.'ilphnr a a< at to pn \ . "i p. in- 
tr.ilioM ol tin* oha'i taui.ihh' odoui .iial t -t' ol li' 
g.noliin - W P S 

Foo’/ns. 7tr/oj( a-'/i of - c 

fltt'h Ui<te,i}.e »r. Tin-ttHi/ J a /i , n iiinfiO ( 

Fhorowj'i Fta'ic -/.i i! , 11. 9" . (;Ot 

(il.F- <)1 1 

Wmfv Mius’ laiik i'* tiapniiO'd uii'l< i n a a • 
pri .-'ll n*. a - in t lo' in i a a I o t u m of < nji'l. n > I 
.nol thoM maint.oind .d about o'" F l"i ■’ 1 

111111-1 , ilo' vn.<ootv shiu-. ,m iia teas* <! inim 9 
iManag j)ora)d ot thi<" to luiii titim^ (bo '.ns- ' 
tlto f ohiiiit in . iiion t '1 !i I . 1 la I o.ise is i I ion < 'm. < 
tin' tcrapei altiio. tiino of lioatiag. .lad (oi'-,i,tr 
1 mil. .and is duo to c li.ango-. in (]io ( ,1M i: I ' 

otln r (onstitiicnts of tin- inilk do not .ippo' “ 
alter in \ i o osi t \ 3 ’Im' ( ,isein ot griats' im b ’‘U .I 

that of (ow-^’ milk, dors not ita roas<' in 
whoii its < orn ontral‘‘cl solution is suhicut^d P‘'| 
huisn’d heating and adnnxtuie of goals’ rnilK aiM 
cows' milk r»sluces tlie visoosity of the fiinsluu < ' '> 
deii'U'd procluc I — W. P, H. 

Tyrosine; Colorimetric estimation of 

method of FoUn nnd llenis. R. A. ‘'io 

G. E. Holm. J. Amer. Chem. Hoc, I'J'. 

1678—1092. . , 

Tub phenol rongent of FoUn nnd Denis (l ' 
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Chem., 1912, 12, 245) cannot be Ufved for the esti- 
mation of tvrosine in protein hydrolysates. Trypto- 
phane (and probably other products protein 
hydrolysis), if present, will give a blue colour with 
ilie reagent. Tndolo and its derivatives and ferrous 
salts also give a blue colour. The intonsitv of tho | 
blue colour produced by tyrosine varies with the ; 
relative amounts ot tyrosine and reagent prc'senl 
Protein hydrolysates must not be decolorised by - 
carbon or bone black if they are to be used subsc- 
ciuontly for the estimation of amino-arid content, 1 
as tyrosine, tryptophane and its d(‘composilinn I 
products aro adsorbed in appreciable amounts by 
bone black. l3ono black itself (ontains some easily 
oxidisable material whii'li dissolves in acid solutions ' 
and then gives a bluo colour with tho phenol 
reagent -~W. G. 

Itiuhn in ihc (jlohc artichoke.. 11, Okey and A. W 
Williams. J. Amer. Chem 8oc , 1920, 42, 1G93 — 
1696. 

In a sample of glolie artichokes whieh eontanu'd 
6—8% of nitrogen-free extractives as measured by 
diffcn'iioe after the estimation of moistuie, ash, 
eriide fibr(>, ciude protein, and other extraet, the 
authors Imind piobable iinilin, 2 5%, and total 
carbohydrate extracted by water and 1%, hydro- 
chloric acid, 4 2% — W, G. 

Vitamines; Walcrsolut)h, anfi-neu nt ic ^ and , 

()TOwth-j)iomotin{) li . A 1) Emmett and 

G. 0. Luros J.Biol Chem., 1920, 43, 2G5—2«6 
The authors’ results tend to support the thi'oiy , 
that these substances aro not ideiu ical ((-/ .ICS, ' 
Oet)~J C T) 

I’tfamiTir.s, ltdafion of watcr-vAuhlc, anli-iicurii u\ ' 

and irnt er-suhifdc Ji to ^icast (jrouih-jtro- 

motinij sfnnuhis A 11 iMiiinett and Al. Stock- 
holm .1 Bio!, (’hem., 1920, 43, 287- 294. 

Euhthkr ev (liMuc IS giv<'n that vitanune B and tlie 
anti-nenritic l.'oloi aie not identical Possibly the 
Bubstame stimulating the growth of yeast is also 
distinct."- J C. 1) 

\’it(ifninr ionfcnl , Sludi s n — W. Jl Kddv 
and H G Stevensuii. .1. Biol C-hem., 1920. 43, 
29.5— .309 

The authors ]uopo'>e a modification of tlie processes 
de\is('d h\ B.iclimaiin* and by Williams (.) , 1920, 
608 a) for tb<‘ (|U.mtit at ne CNfiin.itioii ol extiads 
containing the vitamiue B, and show tiiat Us use 
may throw ligiit ujxm tlu' u'lative \a!ucs ol loo<l- 
stuffs as soiiiLcs ot this vUniniiu'- — .1 C i) 

Alhii muses N.iga>ania • See XX. 

Pa TEXTS 

Mdk proditet'i, ,\fanuf(iefui e of artifieud 

V A. .Jurgens’ Von-eii Fabrickeii K P 
128,511, 2.3 1 19 Conv , ISO 18. 

AnTincnn milk or cream pctsscssing tho naiuial 
flavour IS prep. 11 , ‘d hv emulsify mg vegetable' ot 
animal fats or l.Uty mixtuies m skiin milk or an 
irtificial albuminous solution the acidity of whuli 
has been leduec'd, bv partial neutralisation, to not 
more th.m .■)" Suxlilet-l 1 ('ukc’l (equivalent to 5 cc 
of Nji alk.xii pel 100 ( (• ) Pure culture- of b.u- ' 
terin nr o her suli'^taiiec's may he added to impiovo , 
the llavour - ,T 11. L. | 

Profein and ]dio.<iphaies of (afeium and maane.smm ; I 
Proces.<i for reeorennn - from and iraste ' 
waters. A. Gieseeke. U.SP 1,348,990,10 8 20. 
Appl., 10 3.19 

Acid waste water from corn steeping is neutralised 
partially with rnilk-of-limc in order to precipitate a 
mixture of proteins and calcium and magnesium 
phosphates. — W. P. S 


Jam; Vrejmrat ion of from fmit or other vege- 

iahle constituents. 0. and C Bielmonn. G.P. 
.313,768, 9 8.18. Addn to .30.3,995 (.1 , 1920, 525 a). 
The solution of sugar and fiuU puce obtained from 
the diffusion v<‘8se! freshly filled witli fruit is heated 
and further stigai is added to hung tho concentra- 
tion np to that of the oiigmal sugar solution em- 
ployer!. The solution IS tlu'ii returned to the 
dUfusion vessel couiainitig the extrarted fruit in- 
stead of fre.sh sugar soliUmn —(1 E M 

Si/rujis and jetties fiam frinls or other veqetahh 

jiroduets; Pi epainfion of . O and C. Bicl- 

mann. G.P 318,260,9 8 18. Addii. to 303,995 
(J , 1920, 525 a). 

Sa'Uiji‘ 8 containing a dr'finitr' proportion of sugar 
are obtained bv passing the pnee coming from a 
diffusion battr'ry through a au ssel eontaiiiiiig coarse 
siig.ir erv&tals at a dehuilr' speed oi temperature 
or both — C A . Af 

/uipras, Product ion of a feedimj duff nek in pro- 
• teins from — -. 14 Tlioins and H Alichaehs. 

G P. .320 .559, 7 9 17 Addn to G P. 307,007 (J., 
1919, 597 \) 

The treafmi-nt w'ltli alkali piendi'S extraction of 
tlu' bittei suh'-itaiices with aboliol - .1 11. L. 

Ffuit juUcs, /Or/rrvss of tteatinij . J. G. F. 

Hieher EP 1 19, .537. 17 9 1 9 
See i: S P 1,. 325, 091 of 1919, .) . 1920. 170 a. 

Wheal and other ce}e<ds and fhrir products; 

Ajijuiiuit ti'< for sejKuat in() auil ])iinfifin(j . 

J Higginbottom EP 1 19,020, 10.10 18 and 
9 4 19. 


liodiiKj pans foi monatat i >i i e of eonfcetionery ; 
I ndatlafion of — B. S and T N AlcColi 
and T E Dndeu E P 1J'»,172, 9 12 19. 


XIXb.-WATER purification ; 
SANITATION. 

(Ujaiioqeii ehloiide; .)! eehauisin of the tuiic action 

of (.’ J Bend -J Phaiin. Exp. Tlier., 

1920, l.i, 301—301. 

3’in: sviiiptoms loilovfmg ])oisoning with cAanogen 
elilorub' an- t\pual ot iioisoning with hydioryanic 
.u id Sodium thiosiiliiliate r'X('i ts a pioteclive 
artion in liotli e.i'-es by tlu' toriu.itum of non-toxic 
sorlium tbiu( \ an.ile In i-isr*? ol debned jiuisoning 
bv tAaiiogr'ii thloiule it is pos'-ilde that the toxic 
.'ution ol tlu'dilonne aim pLns a fail — J G J) 

< ' hloi ojiu I in , DisfiUition of ants hij . 

J Er'xt.md Gompte^ rend , 1920, 171, 410—442. 
Exeosi ue: .0 20^ G for 12 hrs. to an atmosphr're 
(ont.iiniiig 2 mg ot ehioiopuiii p^n* 1, or for 
G lirs HI .III atmosplicro contaiiHiig 5 ing . is sufh- 
cieiit to destiov white ants {Leundi i nus lueifu<ius. 
Bo-^si) x'llhei tieelv exposr'd or in li.iguu'lits of wood 
10 i-rn the k — AVk G. 

P ATE' NTS 

Wafcr-soffeninii compound and method of produc- 
in<f same. G L. Borrowinaii U tS P. 1,318,977, 
10.8 20, Appl., 2 G 16 Benewod, 8.5.19. 

A WATKii-soFTEiNiNO inateiial cousists of a “ natural 
base exchange silicate” stabilised by baking to 
render it capable of resisting the nowdering action 
of flowing water. — L. A. 0 
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Water ourified with chlorine; Bemoving iron from 

, Th Goldschmidt A.-G. G.P. 319,963, 

31 . 12 . 13 , 

Apprbciadlb amounts of iron are retained in a col- 
loidal form hy uater after the iron treatment fol- 
lowing chlorine purification. The iron can bo 
removed by jias^iug the water through a sand 
filter.— W. ‘J. W. 

Boiler-feed water; Vroceffs of removniti gases from, 
sojfeoint} , aril preheating — - — . J. P. AViner 
G P 320,123, 1.12 16. Ad'dn. to 302,643 (J., 1918, 
440 a). 

Thk feed water fiom the no/.zles is sprayed into a 
part of the nceptaele in the upper part of the 
boiler, st'parated hv a partition, and Ironi this 
it passt's through the external tubular extension to 
the lower part of (lie boiler. — W. J. W. 

TAqituls; runfiiafion af hg nuans of colloidal 

sihcu acid. 0. llielinann G.P 329,816, 22 11 16. 
JjQunis are iis'aU'tl wiili siluie au<l prepared hv 
passing eaihoM dioxnh' into dilute sodium oi 
potassium silicate solution and filtering. The col- 
loidal sdicic acid obtained ma\ he purified before 
use hv means ol vaier ('ontaming caihon dioxide in 
solution, the piodutt iKi'ing absolutely tasteless and 
without smell -W .T W. 

Stenlisinij hiiuid.'> luj means of (hloiine. Vioce^^ 
and apfanitus fm — K Volland. G P 
305,888, i i 7 1 1 

Thk Iniuid to lx- slerilistd, supersaturated with 
chlorine, is tianslerie<l m a fine spray to a \e^scl 
in whiih a \a(_uum is nniini.iiiuxl, ami is iher<‘hv 
freed from the excess ot (hlonno — G F M 

Sterdusing agent; Preparation of a pmierfid solid 

. A J^eroni, and Soc Cliim. laimharda A K 

Bianchi it Go. CJ 1* 329. 79o, 9.1 17. Conv , 
5.1.16 

A CHLOK-tTK IS niixcil in the {.old in a cIihmI ve.ssid, 
under prc'-sure, vuth chlorine and iodine, or 
materials capalile or giMiig nxiirie under the action 
of chlorine and an acid The reaction, whnh is 
earned out in tin* dark, or in light, is assisted, 
if nece.ssarv, hv he.atmg The prixlurt is < rvstdiline, 
and probably has the uunposition KKfi.G,. 

-(; F M 

• 

Jiefuse ; Ti eatment of m lefnse destructor.^ 

and the jjrodmtion and treatnunt of ii flnul 
ilaij oldained flmefiom. .J P C Kershaw 
K.P. 149,9.T1, 11.19 19 

A 8LAO which IS fluid at 1269 l.37(i^ (! is pio- 

duced in refuse destructor', hv mixing the rrfufii* 
with limestone, rhemieal waste, road swcs'pings or 
other material rnntaining iiun*. so that the result- 
ing slag lontains 19 Si(>, .jnd !*> ('aO{ MgG 

If neeessarv, «l-uk, fok< or otln r *omhu-,tihle 
material mnv also he adde<i atul an air-hlast mav 
be used .so as to iricreaso the teirjjK'raturo in tie* 
daitructor A jet of steam mav be allow (sl to plav 
on the stream of molten sl.ig l■-■nu^Ig from tbe 
destmetor «o as to form .i fine amorphous pow<b*i 
which is readv for use as an agjrreg.ite for con- 
crete or mortar, Alternativeiv , the inolten sing 
may b© run into moulds as to form him k.s for 
building purposes.— A. B S 

Waste liquor/. G.P 322,461. See V. 

Soapy liquors. U.8.P. 1,349,539 See XII. 

Treating seeds.ePO.?. 321,797. See XVI. 


XX.-0BGANIC PRODUCTS; MEDICINAL 
SUjSSTANCES; ESSENTIAL OILS. 

Olucosules; hhtraciwn of from two indigenoua 

orchids; identification of these glucosules utfk 
loroglossin. P. Delauney. ComptcH rend., llrju 
171, 435—437. 

A CRYSTALLINE glucosido obtained from Onhi.^ 
Siiniii, Lam , and Opliriis aianifera, Huds , 
.show n to be identical with lorogloshin oblaim d iio,,, 
Loioglussum hircinum, Rich., by Bourquolot ai)(| 
Bridel (J., 1919, 337 a) —W. G. 

Spilanthol, the mingent principle of Para c,,,, 
{Spilanthes oleracea). V. Asahina and M 
Asano, J. Pharm. Soc., Japan, 1920, 593 
CiinnK snilanthol was prepared (vield ca. 1 ) 
air-driod Hower-heads of the plant by GciIm i’j, 
method (.\icli. Pharm , 1993, 241, 270) TIk- Im 
C bH,,N, lormed by heating it with a he!,,,!,' 
h>diogen chloride, proved to bo Ksohuh l.iiiini,> 
liydrospilanthol, prepansl by h;^'drogeiLitmi.' ,),id, 
spil.inthol in aietic acid solution in present 
platinum black, i.s a lolourless viscoms lujunl 
holidifies to crjstals, m.p. 28‘^ G It is pir)lMhd , 
mixture of two snU'.tances, C'ljH^^No ,|„,j 
(’ AVheri heated with alcoholic livdiM , n 

chlorule in a seaksl tube it yields isubuLv 1 c 
>nd A saturated tatty acid, in p. 28'^ G , .md I, j, 
creaseo in a' ^ 4 ^ probably a mixiiji. 

alkali add(sl u) .,„ii nunoK .lud, m 

Butter madt' fi 
liinty ratio simi 

\Jfohuin ; Some constituents nf 
F \V. lit.. -i, id(j Barkenhus J Amt 1 < , 
Soc , 1929, 42, 1711 — 

'Fhk dried root bai k of I’lhuraum ja •, 1 , , ,, 
(“ blac k hau ”) coniained moisture 7 1 , I'-i 

73 , ligioin extr 7 1 , ether ext I'l 1 nc 

.dt ohol ext ra( t 18 vVei'tic ami v a!t*rn a >1 

jtre.MUit in the fren .ate, as w ater-sohiiiN* - > [1 ^ 
t.'>ter.s, and a% resinous estois insoluble 
From the re.sin insoluhh' in water a neu . 
•'tcTol, m p , 1 H 6 ‘-- 187^ G , [a]^-- a 115 ic il 'dr - 
forin) wax istilalcsl, giving an att'tati*, m p , 2 J 1 
22G G, The tat from this rt*sin cont.Mii.tl im ' , 
acetn, cuprou, canrvlic, mv,ristu'. p.ilni 1 1 . 

.ind linoltc acids, hut no valeric ac'itl \ 'mm. f 
an amorphous alkalonl vva-i toiind in tliv 'i li' 
extract of the <lrug — \V G 

l^icudo-muscanne si/nthefu rni'f^ia/ini ' ‘ \ I'l 

Weinhagen .1 Aniei Ghem So< 1'-' 
1679-1678. 

4 UK prmliKfis obtained m tin* pit |>,u 1 'i 
" f-viitnetii muscarine ’’ by iht* at turn tit m . i !*l 
on cholim* yilatinu hltirnb' vaiv loir'lii ' . 
tie- conditions It the onginaf^ din ' ' ' 

S< hmeideherg and llarnack (.Ar.li * 

Ph.irm , l'-<77, 6 , Pil) are adtiered to liic ' ’> I '"- 
dint IS choline nitrate- platmn hioruh <> ' I ( ^ 

Ott) W G 

Ferrous zginophosphnt e , K. Sihwt-i/' i I* 

As«oc (dum Silt r., 1929, 37, 161 16’' 

boiLowiNo Kuh-r's inethcxl (cf. bP 1 ' 

1913, 1931) lor the pre paration of sn!(' ' t ' " v '' 
phosphorn- acid, the author ohtaincsi a t- 'i ' ■' ' ' 
poiiful in the form of a grc*viHh-grtM‘n ' 'y, ‘'J 

powder, tRHteleiva and odoiirlewi, and m 'I'l < ' 
water and ordinary organic Bolvents hut d '"j‘ 
poaed by mineral wkIh or Hodium i " '"''li',. 
AdminiNtoreil to guinoa*piga it waa »n pan " ' . 
pom! in the tiotnach, but the nndeiompe u \ 
tion paaied through the mto«tin<» nnrham'j* ^ 
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Phytic acid; Synthesis of . R. J. Anderson. 

J. Biol Chem., 1920, 43„ 117—128. 

Thb product obtained by interaction 6f inositol, 
phosphoric acid, and phosphorus pentoxido 
appears to lie an inositoltetraphosphoric acid, and 
is not identical with natural phytic acid or inoaitol- 
hexaphosphoric acid. — J. C. D. 

Adrenaline; Coloiimetnc deteiminalwn of . 

W. L. Scoviiio. J. Ind. Eng. Chem., 1920, 12, 
769—771. 

A MiXTuaK of water, 20, 1% potassium lodato 
solution, 5, and N fl hydrochloric acid 0*25 c.c., 
18 heated to 38*^ C. and 0*5 c.c. of the adrenaline 
solution to be teatod (this may be a 0 1% solution) 
18 added. A similar standard mixture is made at 
the same time with pure adienaline. Both mix- 
tures are heated at C. ior 15 mins., then cooled, 
and the colorations compared. 11 the coloration oi 
the test solution diliers by more than 25% from 
that of the standaid, the determination should be 
repeated, using more or less of the test solution 
If the test solution contains bisulphite, 0 05 g. of 
sodium bisulphite must be added to tho standard 
solution, which is piepared by dissolving 0 05 g. ol 
puio adrenaline in 0*5 c.c. of A^l hydrochloric 
acid and diluting to 50 c.c. The results obtained 
agree with those yndded by tho biological method. 

— W. P. S. 

Phenolphthalcin ; 1 oduinetnr method for the deter- 
vunatioii of - — . S. Palkin. J. Ind. Eng. 
Chem., 1920, 12, 706—709 
IIndek .suitable conditions, phenolphthalein when 
treated with iodine gives a quantitative yield of 
letraiodophonolphthaloin. The phenolphthalein 
(not more than 0 25 g ) is dissolved in the minimum 
amount of 30% potassium hjdioxide solution in 
water, 20 g of lee is added, and an excess of iodine 
roaireiit is introiluced; about 10 c c. is sufficient. 
(The reagent is prepared by dissolving iodine in 
15% potassium iodide solution to make a 10% 
iodine solution and then discharging the colour 
ot the iodine by the addition of alkali ) Tho mix- 
ture IS then treated, drop by drop, with concen- 
trated hydrochloric acid until prc'cipitation is com- 
plete, moie lodiim is addcnl it tho supernatant 
liquicl IS not brown in colour, the precipitate is 
dissolved by tho addition of 30% potassium 
hydroxide solution, and the re-prccipitalion and re- 
solution are repeated three or four times Tho final 
alkaline solution is treated with 0*5 c c. of 15% 
sodium sulphite solution and a few c.e. of hydro- 
chloric acid, and extr.aeted several times with 
acetone-ehloroform (1!3) mixture. Tho united 
extracts are evaporated, the residue of tetiaoido- 
phenolphthaloin thus obtained dried at 100"^ C 
for 20 mins., and weighed ; tho weight multiplied 
by 0‘37Kl gives the amount of phenolphthalein. To 
determine the latter m tablets which contain ehoco- 
late, the sample i8 ground, extracted for 2 his. with 
petroleum spirit to remove fat, the jdienolplithalein 
then extrartoil with acetone, the ac^etono solution 
evaporated, the residue dissolved in potassium 
hydroxide solution, and the process continued as 
, described — AV. P, 8. 

lAlbumose ; Histamine and a histamine-like sub- 
^ stance us daomposilion produets of T 

Nagayama. J. Pharm. Exp. Ther., 1920, 15, 
401—414. 

I^HE proteoses of commerce vary in toxicity. A 
lecondury albumose was prepared from fresh thyroid 
glands by means of peptic digestion. Under cer- 
iiiiii conditions hydrolysis with acids causes the 
(ppearance of an appreciable quantity of hist- 
itaine, and also of a histaniine-like substance. 
Attention is called to the large amount of chloro- 


form-soluble matter obtained in the hydrolysis of 
I the proteoses studied. — J. C. D. 

I Aniinoacetdnilide ; Preparation of . A. J. Hill 

; and E. B. Kelsey. J. Amer. Chem. Soc., 1920, 42, 
1704 — 1711. (Cf. Dubsky and Granacher, Bor,, 

I 1917, 50, 1701.) 

A MiNOACET ANILIDE is best prepared by a modifica- 
' tion of Majert’s process (E.P, 5269 of 1891; J., 
1892, 369). 550 g. of chloracetanilide is added to 
11 kg. of 95% alcohol previously saturated with 
ammonia at 10® C,, and the mixture left to stand 
for 5 days at 20® C. It is tlien evaporated under 
diminished pressure to i of its volume and poured 
into .35(X) c.c. of water. An oil separates and 
solidifies. This is the secondary base which is 
filtered off Tho filtrate is evaporated nearly to 
diyness and tho residual material dissolved in hot 
uatiT After decolorising, tho solution is cooled 
ill ice and satin ated with ammonia when araino- 
acetanilide crystallises out Satisfactory yields 
could not be obtained by Majert’s second process 
Hoc. (it.) from aniline and ethyl aminoacotate 
hydrochloride. — W. G. 

dinnonLic acol ; IdentifLadwn (jf , Deniges. 

Bull. Soc. Pharm. Bordeaux, 1919. Ann. Chim. 
Analyt , 1920, 2, 245 — 246. 

A DISTINCT odour of lK.nz.aldehydo is obtained when 
2 c ( ot cinnamic acid solution (lontaining as little 
as 0 02 mg ot the acid) is treated with 1 drop each 
ot ferric chloi ido solution, lO' ' sulphuric acid, and 
hydrogen peroxide solution (2 vol ), and then 
heatcsl. In the case of cinnamic esters, Peru 
balsam, etc., a preliminary saponification with a 
few drop.s of sodium hydroxide solution is required. 

— W. P. S. 

Glutamic acid and its salts; Decomposition of 

on heating. V. Skola. Z. Zuckerind. Czocho- 
slov., 1920, 44, 347— .351, 355—360, 363—368, 
370—374. 

On recrysiallieing glutamic acid obtained by 
Andrlik’s method from molaixsos (J., 1915, 1064), 
iion-crystalli.sable syrupy mother liquors were 
ohtaincil, owing to the formation of the correspond- 
ing lactam, /-glutiniic acid (ef. Stanek, J., 1912, 
1001) Such syrups were successfully treated by 
saturating with hydrochloric acid whereby the 
glutimic acid was converted into the h.vdrochloride 
of glutamic acid, which cr>stallised. The nitrogen 
of glutamic acid can be determined almost quanti- 
tativeh by “ formm-titration ” provided succes- 
.sive additions of formaldehyde are made alternat- 
ing with neutralisation of the acidity developed by 
each addition. Glutimic acid scarcely reacts with 
formaldehyde. {Cf. J.CS., Oct). — .1. H. L. 

I rea: Determination of * by xanthydrol. 

Frenkel. Ann. Chim. Analyt., 1920, 2, 234—239. 
Tkn c c of a 10% solution of urine is treated with 
35 c c. of glacial acetic acid and 10% xanthydrol 
solution (in metlnl alcohol) is added in quantities 
ot I c c. at intervals of 10 mirus., until 5 c.c. in all 
has boon added; after 1 hr. tfio precipitate of 
dixanlhyliiroa is colioctod on a tared filter, washed 
' with a small quantitv of 95% alcohol, dried at 100® 
C , and weighed. The \\eiglit is divided by 7 to 
i obtain tho amount of urea. Other substances (e.g., 

, proteins, sugars, uric acid, etc.) occurring in urine 
; do not interfere. The method may be applied to 
] the determination of urea in blood after this has 
lieen treated with a mixture of mercuric chloride, 
2*7, potassium iodide 7*2 g., glacial acetic acid 66, 
and water 100 c.c., and filtered. — W. P. S. 

Chlorocarbonic esters. G. Capelli. Gaa. Chim. 
Ital., 1920, 50, ii., 8—12. 

Thsbb esters may be prepared in 90% yield by the 
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following procedure. The phosgene supply is con- 
nected, through a washing vessel containing vase- 
line oil to indicate the rate ot How of the gna, with 
a 5-1. vessel which acts .nvS a safety vessel and for 
the condensation of any caibon tetrachloride in the . 
phosgene. This vessel is joined to a 5-1. Woulfl's i 
Dottle, to which aie fitted a graduated funnel con- ! 
taining the alcohol to ho esterified and a double , 
surface condenser connected with a draught. The , 
vessels may Ik) joined with short pieces of glass j 
tubing for small preparations, otherwise lead tub- 
ing should ho used, the joints are he^t made with i 
thoroughly waxed corks The reaction vessel is | 
charged with 200 g. of well-tliied furnace coke in : 
pieces the size of peas and is immersed in pounded | 
ice, the water forming being removed and replaced . 
by fresh ice. Alter about 50 mins, phosgene is , 
introduced in a steady stream and is absorbed in 
conaidorablo amount by tho coke, the rate of How , 
being increases! after 20 mms. and the alcohol 
allowed to fall rapidly in diops. 1 kg. of alcohol , 
may be esterified in 4—5 hrs After standing in , 
a draught for 20 hr-^ to ensure the esterification 
of ail the alcohol and tv) allow the excc‘ss of phos- [ 
gene to escape*, the crude t*eter is washed with 
water and ice, dried over calcium chloride and i 
fractionally dustillcd. The alcohol used need not ; 
be absolute. 75 alcohol giving good results Tho ! 
addition of ba.sic substances la of no advantage. ; 

T. H. V 

ChloThydntus : roniHitKfn of L Smith and M. 

Samuelsson Z pliNsik Cliom , U‘2U, 94, dUl — 722 
A 40% yield ol perfeitly pure a-gIv(ctol nionoclilor- 
hydnn may l>e obtained by passing hydrogen 
chloride into 1 g -mol of dry gi\cerul containing 
4 g. of sucfinic acid at until the weight has 

increased 36 g. Tlie addition ot h\drogen chloride 
should take plius* in two stagt's with a pause of a 
day betwet'n ilieni 'I he b<"st iahoratt)r\ method for 
the preparation of an ai»proxirnat< ly pure (1 '.i 
/3 i«onicr) a-( lilorhvdi in is to add iitdiogcn (hloiuii* 
to 1 g.-inol of giNceroI containing 4 g ot suctinic 
acid until the waeglit has im reas<*<l 17 g. . tho heat 
of tho reaction kiops tho U-mperaiure at 60''— 70'^ 

C. Alter the addition is compicusl the mixture is 
kept at liic oulinai \ U uipi t at uro lor a da v It (hme 
is no spctial ths. (1 tor a uniform jtrodm t, a .Meld of 
6-3% can 1)0 uhtainefl by pa'isirig iixdrogen (blonde 
into tile ribove mixture at 120^ C until the weight 
has iiK.reascd .50 g ((~'f I (' S , (h t )~-J F .S. 

^•Monocid niitydi \n . L Smith 7, 

physik, Ciieiii , 91, 72.3 — <3*^ 

A MiVTi'p.K ot 07 g i't ' i’. (« tol (O’) ) ainl loO g, of 

hydrochloric af id i.s in .x ted .it 120'’ C/ for 5 hra , 

the riiixtni'- 0 i I') imo pr.- -ou , .md f 1..' 

fraction distilldiL!: at 1 !0 — 1)(J" (’ (ollected. This 
ifi pure f hloi ii* di III < ‘o.' i ir.ing 1 > of the /f r 

The mixture is 1 r .o i ho .it* d uiih .i ro<l ai.d disc 
still-head umb r i jof’-ur* ot 11- I > mm and <ift< i 
manv rept'titionH tin* pure /taompound oh’ aim <1 
It has 1) {) 121 3 - 12’. (’ ! 1 3 mm r* /r 

103.375 at 0% 1 .3207 -r 2') C f F > 

Cuvferron " , I'n' i>'! rahon of - — 1) II 

kasanof. .1. Jtid Fug CI.em , 1020, 12, 700 
In the prepaialion of “nipferron ” (-1 , 1011, 1000) 
the yield of the interm.siiate suhstanr**, phenyl- 
hydroxylarnine, dcpcmls greutl\ on the <|ualit\ of 
the zinc dust n.se/1 to redme tht* nitrnh. n/.ene, but 
consistently gf^wl \ields mav b.* obtained by using 
amalgamated zin»; du-t. The latter is prep.ared, 
immediately Viefore use, by atirring zinc dust with 
2% mercurous nitrate solution containing a few e c. 
of nitric acid ; after a few nuns., the solution is , 
decanted and the jync da«t washed with water. 

^ — W. P, 8. j 


MEDICINAL; 8UBSTAN0E8, fto. tOoL u, im. 


Acetone; Estimation of , in minute amounts, 

by titraUon. R. S. Hubbard. J. Biol. Chem., 
1920, 43„43-n56. 

Thk author has modified Messinger’s process (J.^ 
1889, 138) so as to make it applicable to 
aual.V8is of very dilute acetone solutions. A procchs 
of repeated distillation is described whereby ucetoiU) 
may l )0 separated from comparatively larg., 
amounts of alcohol and otlior substances wlndi 
interfeie with the accuracy of the method. 

— J. C. 13 

Acetoiu’ in cj-purd mr; Estwiation of . 11 s 

Hubbaid J. Biol. Chem., 1920 , 43, 57- 65 
'Ihe air is passed through wash vessels containin^^ 
sodium bisulphite which cHcctively holds back all 
acetone. Interfering substances are removed l)\ a 
distiiiaiion i>rocess (c/ pn'ceding abstract), and thn 
residual ac<*tone is estimated either by the StDtt- 
Wilson reagent or by titration. — J. C. 1). 

Copper; i'ainhjtic nctivdy of [on oxuldiian yf 

(deohols] I. W C. Palmer. Proc. Ro> Soc 
1920, A, 98, 13—20 

Klkctroiatic co[)i)er lias no catalytic efh'ct on the 
oxidation of oth.\l or isoprop\l aholiol, even 
the metal is alloNod willi zinc Copper prcpaird hv 
the riKlnction of the oxide latalvses tin* leifiinn 
with the formation of acet,ildeh>do or luctuiu' 

{cf .1 C.S., Oct)—.!. F. a. 

Arteinif,i(i (jJiitinosa: K^sfntioJ od of — . C T 
Bennett Pert Essent Oil Ue< . 1920, 11, ‘2"(i 
The ess.'utial oil of AifentiMii ijl utJnosn, prod's <(] 
in Spain, lias the lollowing ( hara. t('risti( s (•(hmr 
fragrant and aiomatic. recallini’; that of a rniM ii. 
ol sage, ro^emarv, and spiki* Kucinler tjie odi nr i,i 
horrn o! piodominatuig , sp gr , 0 937, mi.i'in 
20’, ir',, I 17^0. total .ihohols as horneol |7 'i 
rvt.os as borinl met ate, 6 3 . plienoN 3 ,iM - 

hvdes and kefom^s. 18 . di^t illaiion, 52 le I mn 

J7y and 2('(>' C The phenol is pioh.ihh t '1'.’- 
( havnol 3’ii(‘ j)rosom <> of thnjoue naiid in'l b' 

< st.ihlished, but a sm.ill (jimrititv of a fragrant iidc. 
ii\de w.is I'olatrd (I F M 

lln (/(' 1 1 1 / of nl( uh*d I tr. Manlier Sr, \A ] 1 1 


iivl 


PATtN'lS 

F'ltorf; Cofti ifiun'i ^ j>rine\'i jnr ffte nioii'ihi' 

I' ,S Indu'trml .Miohnl Co , ) - ' 

\ \ Iho khans FP 130 90^,23 6)9 

7 18 

si 1,1*111 uic ai id (.0 33 (0 l.N w. igiit <1 h'J 
inegar (10 (O" ol 8 metn a< nl), ..nd 
ibolnil 0)'*' }»t ol 95 ) aie 1< d (..lOinwou i*. m*') . 

oliiuin -tili at point V situatisl n vp. i i.i\ • i Oh' 
op. luar tiH* to)), .ind lo'.ir tho hottoin nt ih' n'l , 
( 111 . li Is Imat* d at tin- lou<'r einl h. a ''0 ■' '' ' ' 
):lu((' Milplinrio and p i'-'-* « out al tin* boll m 
b" sti'l .ind <i rnxltiro of niotb\l aifoim .ii'o 
.iMialo N.iponr j.inses out at tli" i"' nn'i ^ 
b f)ld‘*gnMO*r, uliuh K'turns a porfmi "t 
iliol.ol to tho top of tlio still 'I bo H'"' M.nn 
.ipour pas*j< > into tin* niiddio of .inolboi nn 
obitim still niotlul aholiol PowsoutnO tin ' 

, 0(1 IS led b.o k into tho fiMt still at a pomt '’gins'. 
lio nia in to. t !>' 1 .d' olnd ''U ppl\ , and m Mi \ i 
aytour ynissos out al tin* toy) into a '^‘3’ ' F * 3 
(linh nmiows the remitinmg no tl)%l aa'’!'''' 
■etiiins it to tin* toy) ol the still, and f j 
I (‘ondena'r If gint lal (notie ncnl is ns'cd ii'‘ '• 

)f the dilute acid, the ingrtylients an* n > ' ^ 
ogetber nnd led into the firftt still ^htn ^ 
‘onirnon delivery pipe. Other acids nnd ■» ' ' ’ 

'.<7., formic acid nnd ethyl alcohol, may 
iloyed. — L. A. C. 
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Alkaloids; Isolation of . Chem. Fabr. vorm. 

Sandoz. E.P. 134,197, 16.8.19. Con-., 25.10.18. 
Addn. to 125,396 (J., 1920, 349 a). , 

TiiK process dcsonlx-d in the chief patent and E.P. 
131.283 1920, 426 a) fur the extraction of er^>;ut 

anci hyoscyamino may be enipluyt'd for tlio cxti ac- 
tion of other alkaloids ([lilocarpine, afonitine, and 
yohimbine) from alkaloulal vi'getable matter, and 
also for the extraction of alkaloids from palenira! 
extracts, inspissated juices, or other eommeicial 
preparations, in which case veji^etahle cellulai 
matter such as powderinl leaf which h.is picvioiislv 
iieen extracted ivith alcohol and benzene is mixed 
with the material befoie tieatnient. — L. A. C. 

Cahunn oxalafo, Process for making . F. iM 

Dupont and C. A. Hanke. U.8.P. 1,349,947, 
17.8 20 Appl., 18.3 19. 

A MIXTURE of sodium oxalate m solution and sus- 
pension, milk of lime, and carbon monoxide is sub- 
jected to heat and pressure. — AV. .1. AV. 

Caffeine: Manufacture of . 11 L Datta 

U.S P 1,350,092, 17 8 20 Appl , 17 10 19 
In the production of caffeine fiom tea extract, 
a poition of the tannin and albumin is precipi- 
tatx^d bv addition of milk of lime, and the remainder 
is precipitated by means of basic or normal lead 
acetate *- L A. C. 

Propylene and its komologucs ; Prepaiaiion of . 

Chem. Fabr. Buckau. C P 291,794, 6 12 12 
A MIXTURE of acetylene and methane and/or their 
homoloa;ues is passed under liifz;!! pressure over a 
suitable porous non-met.illic contact substance ar 
200” — 350” C. Suitable catalysts are titanic oi 
silicic acid and their salts, moMidu* acid, tunfi;sti( 
acid, thoria, zirconia, etc. Kxanifilos are ^ivcn of 
the piejuiiation of propNlcne from a(('t>lene and 
inetb.ine, lei i ^ huie Irom aceUlene and <4hane, 
and (limethyli'tlu Icne from allvlene and methane 

-G. F. M 

Calamus too' , Prf)action of useful s}i})sfanrps from 
.\ Deppe Sohr and O Zeit'-clnd G P 
307.623. 5^17 

DniKii and jtoudered calamus loot isextraiU'd with 
an oieaiiK solvent ajicl tlu' essential oil separated 
from the l.ils lu this I'xtraet hv disl illation 3 he 
rcsidiU' font, inline stauh ami jirotmn is saiehari- 
fi( d ami toimented for production o( aleolud Al.out 
30 ol essential oil and 5/, of f.ittv oil an* ohtaiiu'd 

-A\' .1 W 

Ilydi ast I nine , Pi e]iaraf}On of d< rival ires af - — . 

K AV BoHUimiind (i P. 320.1^0, 6 12 13. 

AIeTII V^.F^M)lO\Yl’MT'VYLlS01MlO^Vt.^MlM’ is 1 1 eaie<l 
with tormaldeht do, or a siihstam e yioldine; fornial- 
delivle, and a calalAst, and th(> i ('suit in}!; ( <uidensa- 
tum plod net IS oxidised, or the ( omhuiMt loti jusi- 
dm t is isoiiKTisccl ))V means of a ealal\'>t, allv^lated, 
and the jiiodiKt oxidmi’d. Iodine is U‘;ed as tie' 
oxidising aju'iit Fur the preparation ot 3-m(*t]ivl- 
6 7-inetli\ h'liedioxvlet rahvdiomorpniiolim' (m p 65- 
--67” (M the prodm t obtained from the calculated 
(|Uanlit\ I't n’etin lem'diow plu nvlisopi op\ laiiiine 
and forinahh'lu d(' is lumted at lOt)” C ^ ith 25''-' 
iivdiodil MC acid 'I'lu' base j:ives amIIi im Ihvl- 
iodule 3-nietln !dih\ drehvdi astinine liydriodi<le, 
m p. 210” C. 3'lie ( nrrcsjiondin}^; Indim hlond<', 
m.p. 230” 0 , IS obtained clirectly hv lieatiiip; the 
Indror blonde of the isopropA lamine dernative Avitli 
L pts, of formaldehAcle scdutioii lor 3 hrs at 130” — 
135” C. On oxidation Avith alcoholic solution of 
iodine in presence of potassium acetate, .3-metlivl- 
dibydrohvdrnstinine j^ivcs 3-mothylhydrastinine 
hydriodide, m.p. 207” C. The free base molts at 
1030 — 1040 c. These products are less poisonous 
than hydrastinine. — G. F. M. 


Medicaments for avitaminosis'^ ; Preparation of 

. 11. Bosshard and F. Hefti. G.P. 320,785, 

19.3.16. 

j Protein eubstanees ricli in vilarnines, particularly 
I yeast or rice bran, are tieati'd Avitli dilute mineral 
' acids at 80” C. until the biuret rear tion gives a 
' negative result. The product is filtered, fro^ from 
mineral acid, and then evaporated to dryness at 
the lowest possible temperaluie, either AAUthout 
turther treatment, or after the conversion of the 
' amino-acids present into their calcium or sodium 
i salts. By avoiding too high a tmnperaturc or acid 
concentration the vitamines are by this means 
I hi ought imclianged into solution — G. F. M. 

o-C iietholmonomcthyltnhydroxyai senomenthol ; Pre- 

pa rat ion of . A. Mauersberger. G.P. 320,797, 

12 9.15 

MENTiroLC.iTETiior.suLvnuRTC acid esU'r, a brown, 

I oilv Iniuid, IS condtuised A\itb moiioniethyldisodiuin 
; arsenate, or sodiiim benzenedisulpbonate is treated 
.witli sodium etboxide, sodium arsenate is addc^l to 
' the product, and the resulting compound is treated 
: AAilli nieiiLliolsiilphunc acid meth\l ester. The 
final product is a glutinous mass which solidifie.s at 
' sdiuut 22” C , and has b p 151° C. (dccomp.) 

1 — L. A. C. 

Xitnxienous compounds from the Corpus luteum; 

! Pi cpnrntian of L Seitz and H. AVintz. 

' GP. 320,857, 19 7.H 

The freshly-peeled Corpora luten, reduced to finiall 
puH'OS, are suhjru ted to suer es^i v(> i*xtractions AAith 
.ih ohol and aerdone on the one hand, and ether 
and (hloioform on the othei Tlu' evaporated 
aretone <*xtraet is mixr'd AAith the alcoholic extrar’t 
and the mixture nrnted Avitli chloroform ex- 
tiart, if neeessarv Avilh the addition of a further 
(piantilv of ehlorofoim Finallv the two layers, 
vliich aie lormcsi, are separated and evaporated to 
(liMU'ss 3’\\o substances having antagonistic 
nefions are obtaimvl; the' one. aaIhcIi is a lipoid, 
soluble in chloroform and r'ontaining 61 '2% C, 
12 5'' H, 4 33' N, 2 29^/ 8. 283% P, and 
16 ‘^5 '' O stops menstruation, wliilst the other, a 
water-soluble leeilhalbiimin , piomotcs menstrua- 
tion — G F Af 

Aldehiides and ketones; Pi ejiaiation of . C. 

ITatrms G.P. 321,567, 13 6 18. 

Beihttiox of o/onides h\ means of potassium ferro- 
evanide, with or wrtliout the addition of an acid, 
Yields aId('hA(h*s and ludones with little or no resin 
fonnatiem A 95'’^ Aield of vanillin ia obtained by 
KMlueing isoeugenolozoinde in ar'ctie arid, and 
noiiAl alrlr'hvtle is foimed from n-r'leic acid ozonido. 
3'h(' o/onuh's from tar-oil, llallmispr gas-oil, or iin- 
saturated oils whuh have hemi piA'jiarcd by chlorin- 
ating ( nule paiatliu oils and splitting ofl hydrogen . 
thloiub' foim aldehydes ami ketones and only a 
small pel rentage of acids —-L .\ C 

Cholic acid; Method of ohiaininq fiom hile. 

II. AViel.uid. G.P. 321,699, 10 8.16. 

' Bim IS sipoiiitied bv’ boiling aa ith sodium liA dioxide 
for 12 hrs., AAuth removal by evajioration of about 
I of the Avater, and the Kolution when cold is slowly 
acidified aaIiiIo being vigorously agitated with 
petroleum ether to dissolve fatty acids. The 
, crystalline crude cholic acid Avhen boili'd with ether 
yii4rls about 60 of almost pure' cholic acid 

— L. A. C. 

1 • 

, Mercury compounds of hydroryhenzenesulpho^ 
carboxylic acids and their homologues; Prepar<> 

tion of which form colloidal solutions in 

water. Sacchann-Fabr A.-G. vorm. Fahlberg, 

List und Co. G.P. 321,700, 8.12.18, 

The desired compounds are formed by mixing 
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aquoous solutions of a hydroxybenzenesulpho- 
carboxylic acid or a bomoloRuo and a mercury salt, 
or by acting upon 1 mol. of a benzenesulpbo- 
carboxylic acid with loss than H mols. of mercury 
oxide in tbe preaonco of water, and boating tbo 
mixtures or allowing them to stand for some time. 
Alternativeh , .1 inorcin y (‘(impoiind ol a bydroxv- 
benzenesulphocarboxylic acid slightly soluble or 
insoluble in water is boated with an acid, or 
compounds or mixtures of mercury and salicylic 
acid, or its homologues, are treated witb sulpburic 
acid and subse(|uently heated or allowed to stand 
for some time in the presence of a dilute acid. 
Mercury sulphosalicylate (prepared from 5-8ulpbo- 
2-hydi oxvhenz('Me-l-sulphonic aeidl and niercurv 
8ulpbo-m-cresotic acid are white crystalline com- 
pounds insoluble in organic solvents but soluble in 
water forming viscous colloidal solutions. — L. A. C. 
Solvent. G.P. 320,807. Sec XIII. 


XXI.-PH0T0GRAPHIC MATERIALS AND 
PROCESSES. 

[^Photographic'l tone repi (ulm'i ion ; Theory of 
with a graphic method for the sot ut ion of 
jyrohlnns. L. A. .lones. Communication No. 88 
from Eastman Kodak Uese.irch L.ib J. Franklin 
Inst., 1920, 190, 39—90. 

The relationship between the appeal ance of a 
photographic print and that of tlie object repre- 
sented by it IS dependent not only on the qualities 
(characteristic curves) of tlie neg.itive and positive 
materials useu in making tlie reproduction, but 
also upon the conditions of obseivation, the chief 
factor in this respect being the variation of the 
sensitiveness of the eye to brightness variation with 
varying degriH'v ot illutnm.il ion Tin* varioii" 
factors are considered in detail, a new system of 
terminology and svrnbols being used, and a gr.iphic 
method of combining curves given for investigation 
of various relationships when cert iin of the fm tors 
are known.— II. V. S, 

Patents. 

[Photograjjhici colour-filter negative and process 
of preparing the same. ,1. H. Hatt U.S P. 
1,349,9.56. 17 8.20. Appl , 28 12.18. 

A FIRST negative is prepared by exposure through 
a suitable colour-filter .uul a secon<l negativi* hv 
exposure through a different colour-filter and 
through the first negative if, contact with the 
8en.sitive surface and in registration with the 
image of tlie picture The second negative is used 
for tho preji.iration of the printing plate. — B. V. 8. 

Celhdoid products [photographic films], Process 
for treating [7 efovering silver from] - — , F. W. 
Horton r S P 1,359,157. 17 20 .\ii[>l , 13.1 20 

Fob the recovery of silver from photographic films 
thev are treated with a solution of caustic alkali 
and tho metal precipitated Irora the resulting 
solution. — 11. V 8. 

Photographic filmi, Proiers of making — . Ik M. 
Flaherty, Assr. to K I. du I’ont de Nemours 
and Co. i: S F l,;;5fi -71. 17 ^ 20 .\pj)! , a 12 18 

A SOLUTION of nitriK i lliilfMe and ( arnphor in but>l 
acetate and a diluent is fed on to a revolving drum 
on which it is partly dried, and the resulting film 
then stripped off, dried, and r<*eled in a (ontiniious 

operation. — B. V. S. 

•> 

Perropnissiale paper; Manufoctm e of - — F" 

Bertsch. G.F. 320,981, 6.7.18. 

About 10 — 20% of an alkali oxalate is added to 
alkali ferric oxalate solution before treatment with 
ferricyanide. Tbe vellow prodact remains un- 
changed in the dark, jind on exposure to light 


I changes to emerald green, greenish-blue, bright 
, blue-green, yellow, grey, and finally bright 
j yellowish-groy. The treated paper has an intense 
blue colour after washing and drying, the lines 
; being white. — W. J. W. 

Photographic dcAieloping process. G. W. A. Sosn i 
and J. E. Bicdebach. E.P. 11,036, 29.7.15. 

XXII. -EXPLOSIVES ; MATCHES. 

Xitro explosives; Modern high . C. F. v.ui 

Duin and B. C. 11, van Loiincp. llcc. Tr.u 
Chem., 1920, 39, 1 1.5—177. 

Nituo compounds of dilfercnt types, capabh* .,j 
being used as explosive^s, were examined uiiii 
respect to their stability, temperature of explo- 
sion, and sensitivene.ss to shock, an endeavour hein ' 
made to delermino the inlluonce of constitution on 
these properties. In general tho 2.3.4.6-teitraniti 0 
derivatives decompiysed rapidly either at high Um- 
iH'ratures or at the ordinary temperature, this 
being duo probably to the splitting off of the 111 tii) 
gioup in position 3 A conip'ii Ksori ol tetr.uu, - 
.inilim' and tetiMnitiophen\lmelhylnitiamiiie, ik 
latter being less stable, indicntes that tho suhstainti 
(onlaining the most actne nitro group is the 1 . , 
stable. The instability of substances with molnl,! 
nitre groups is due tu tlu'sc' mobile groups, .i-, 
shoun by the fact that dipurylamino is staMc 
whilst 2. 1 6.2' 3'. r-hexaTutrodiphen\ lamine is not, 
.1 m<-th\ Initi .iimne group also exerts an iinf.uo "i- 
ahle inllueme on the stahilitv ot a compouml, li . 
less than th(‘ mobile nilro group. 'Ihe mtrodui !i.,m 
ot a lourth nitro gioup or ol a methv lintr.ni i r n 
group < onsiderahK intTcasi's the seiisitivonrss ni t 
(oni{)ound to nuN'lianical Hlio<k, whilst tho intih- 
(ItKtion of .in ariuiio group low its it I'klierifK ,1 1 ( ,1 
of a phenol <lnnrnishes its ■MUiMtiveness In <!' f' 
mining the oxjilosion tomperaturo it is advisab!.> 1 
take two rcailings, one w'horo tlie temperatnie h 
raised from C. by 20^ per rniniito and the oti ■ - 
wht‘ro it is onh rais4'd .5^ pt‘r minuU‘. TIht. h 
apparently no definite relationship lH)tv\e<‘n in' 
slahilitv of 4 U 1 explosi\<‘ and the I'xplosion tin,- 
jieraturo, Where a substance docom|)oses .it n. 
melting-point, this temperature and its expl I'loii 
temperature are gem‘rnllv almost identical For 
t^vsting explosives for their sensitiveness to dn*'v 
the .luthors considnr that Kast’s method I 

17) 1 ^ qnit<‘ satisl <u toi \ - W (I 

Pate.nth. 

Propellant e rplosive (). Silherra^l T' 8 p 
1,319,9.^3, 17 8.20. Apid., 10 0.19. 

A “ FLAMELKss powdcr ” consists of nitro( elliilo ' 
.30 7T, nitroglveerin, 4t/'; vaseline, 3 9 , .iii i 

starch, 21 4/,.— W. J. W. 

Explosives and other materials; Prorc'^'i k 

gelatinising . A.-G Siegener Dvnaiiii - 

Fabnk. G P. 208,420, 14.3.16. 

W'vuM nitroglveerin is forced by compressed e 
through a jet, and tho is.sumg stream draws t 
and mixes with air and collodion W'ool which li 
boon whirled up into dust,— G. F\ M. 

Nitrocellulose ; Process for safely drying — Jo’f"' 
gihil inisal ion (' C'lacssi n (i P. 2!)'^ ,.565, 1 1 ' ' 

Nitrocki.lulohf. is mixc'd, in hot water under .01 
agitation, with not more than 6% of a gelatinion ^ 
aromatic nitro-compound. It then undergne^ 
prelimiii.ary gelatiniHution by pressing it helw i 
not plates into slabs which may bo easily dried 

^.W. J. W 

Trinitrotoluene and other aromatic niiro-coin- 

pounds; Purification of . Hprengstoff A '' 

Oarbomt. G.P. 299,016, 31.10.13. 

Thi nitro-oompounds mky bo purified by r. 


ya, xxxix.. No. lo.j . 
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crystallisation from trichloroethylene or tetra- 
chloroethane. Trinitrotoluene is soluble in 2 pts. 
of the former. — W. J. W. 

• 

Trinitrotoluene ; Manufacture of •. R. Pollitzer 

and V. Jelocnik. G.P. 299,661, 19.3.15. 

Part of the waste acids derived from the manu- 
tncturo of trinitrotoluene is re\ivifiod with nitric 
acid, and then used for converting mononitro- 
toluene into dinitrotoluone, part of the waste atid 
resulting from this operation being utilised for the 
m.anufacture of mononitrotoluene. The rem.'undor 
of the waste acids from both trmitro- and dinitro- 
tolueno manufacture is utilised for nitration of 
toluene, being thus freed from nitric acid and 
dissolved nitro-compounds, and the sulphuric acid 
in the waste acid from the toluene nitration, after 
purification and concentration, is available for use 
in the mixed acid for conversion of dinitrotoluene 
into trinitrotoluene. — W. J. W. 

Esploshe. A. Wilhelmi. G.P. 300,040, 14.3 15. 
CouMAuoNE products, alone or mixed with nitrogen 
compounds, are suitable as vehicles for liquid 
oxygen or air for use as explosives The velocity 
of detonation and brisance are greater than when 
natural resins arc employed — W. J. W. 

.4~tdc.s of the heavy metnh; Vrepnrntion of . 

0. Matter. G.P. 310,090, 2G.8.17. 

An aqueous solution of hydrazoic acid or a metallic 
azide 18 added gradually to a solution of the acetate 
of a heavy metal. The corresponding azide slowly 
crystallises out in fine regular crystals, which can 
easily be manipulated and will bear pressure.s up 
to 15.000 kg. per sq cm without exploding 

-G. F. M. 

Vicric acid; Manufacture of . L. G. Badnu- 

and L. B. Holliday, Assrs. to L. B. Holliday and 
Co , Ltd. U.S P. 1,349,802, 17.8.20. Appl., 
30.12.19. 

See F P. 9962 of 1915; J., 1919, 305 a. 

lP((ii( (Kid ~\ J'hapniafoi \fvr caiicchf i af>n<f }r<’alc 

.soluLons of ]. ,T N. Brooke. U.S P. 

1,319,810, 17.8 20. Appi , 1.7.18. 

See E P 120,951 of 1917, J., 1919, 92a. 

XXIII.- ANALYSIS. 

Thermocouple fai Juiv temperature uork; Needle 
type — '. (i. F Tavlor. J, ln<l. Eng. Chein , 
1920, 12, 797—798. ‘ . 

A METHOD ot making this kind of thermocouple is 
described. Silk-insulated cooper and ‘‘ coii- 
siantan " wiies aie asi'd ; as many lenglbs f.ibout 
1 m ) of <'aeh as theri' an' to bt* iniu tions (c u . 
1 to 50, or more) are cut, gathered together, and 
each end of the bundle is slipped through a hard 
glass tube, the ends of the wires .are dipped in 
“ bakelite.” the insulalion burjied awav foi a lengtii 
of 1 cm., the ends .ire twisted together in pairs and 
soldered. Each junction is then insulated oy fusing 
(t\rr it a ^'el \ small glass tul)e. and a tube of ( ojijn'i 
foil, 5 mm. m length, is drawn over tho bundle 
above tho junctions so that one end extends within 
the glass tube. The other end of the loiiplo is 
made in tho same way. A ten-junction thormo- 
eouple of No. 36 B and S. gauge ware is only 
15 mm. in diameter; it has a value of 0 002169° C. 
jior microvolt over a range of 0° to -2° with .a lag 
oF 0*76 sec. — W. P. S. 

Specific gravities; Determination of hy the 

pycnometer. W. Block. Z. angow. Chem., 1920, 
33, 198—200. 

TfitB author discusses the determination of sp. gr. 


by means of tho pycnometer and indicates tHo 
precautions to be observed as regards temperature, 
weighing, influence of atmospheric pressure, etc. 


Specific gravity; The viscosimeter as a means of 

determining . J. Holker. J. Path. Bact., 

1920, 23, 185—187. 

I Bv combining tho formula) of Ostwald-Poiseuille 
I and of Scarpa (J., 1911, 51), in which the specific 
1 gravity of tho liquid aocs, and does not, occur, 

' respectively, it m possible to find tho specific 
j gravity by the viscosimeter. Tho results were in 
^ satisfiictory agreement, and 2 c c. or less of liquid 
IS sufficient, — J. K. P. 


i Viscosities; Method of determining several 

simultaneously. J. Holker. J. Path, Bact., 
1020, 23, 177—181. 


The method of Scarpa (r/. preceding abstract) has 
hocn modified, and a method devised for deter- 
mining several viscosities simullaneoiisly. The 
method depends on tho measurement of two times, 
and L, the former occupied in drawing up 
through a vertical capillary sufficient liquid to fill 
a hnlb at tho top of tliis tube, and tho latter taken 
hv the iKpiid in flowing out of the bulb under its 
owui weight. Under constant conditions, the 
vismsity 18 then proportional to (t^t^). 

— J. R. P. 


^ Calorimeter ; Electrical adiahatic . E. Cohen 

and A. L. T. Moesveld. Z. physik. Chem., 1920, 
95, 305—327. 

An adiabatic calorimeter is described on the 
principle of that used by Richards^ the main 
difference consisting in boating tho liquid in the 
surrounding j.aeket by an electric current instead 
of by the neutralisation of sodium hydroxide by 
acid. — J. F. 8. 

Lolling point determinations under reduced 

prc.'ysine; Jjittle noted sources of error in . 

C. von Rechenberg and E. Brauer. Z. physik. 
Chem., 1920, 95, 184—214. 

. Boiling point determinations under reduced 
pr('!-suro are best carried out by the dynamic 
method. Tho following conditions should be 
observed, tlii^ boiling flask may be of glass or 
metal, in the latter case a flaLtened bottom is 
prelerable, whilst in the rase of glass a second neck 
carrying a capillary tube is advantageous. Tho 
lU'Civ of tho flask sfloiild be surrounded with a 
vapour mantle, the boiling tube should be at least 
2U mm wide, the neck and condenser tubes 15 mm. 
wide. The thermometer bulb should be placed at 
, Ivast 50 mm above the level of tho boiling liquid, 
an<l the whole ot the mercury thread should be 
in the vapour. Pressure im'asiire Aleuts should be 
made on tho boiling tube. The manometer should 
have a tube 15 mm wide and he vertical. Pressures 
below' 5 mm should not he measured in this way, 
and the velocity of distillation should never be 
greater than one drop per second. Temperature 
and ])re^sure im'asurements should not be made 
unti' 19 c e. has distilled over. {Cf. J.C.S., Oct.) 

— J. F. S. 

' Alundum filtering crucibles; T/.se of . O. T. 

Knglis. d. Ind. Eng. Chem., 1920, 12, 799 — 800. 
After a precipitate iii an alundum crucible has 
' been washed as completely as possible in the usual 
I way, it sometimes hajipons that soluble salts are 
i retained by tho upper portion of the crucible; these 
I may be removed by placing tho crucible in a suit- 
able support in an ordinary funnel, pressing a 
moistened rubber stopper over the top of the 
crucible, applying suction, and pouring water into, 
the funnel. — W. P. S. 
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Cl. XXIII.— ANAlSreiS. 


look U. ItM. 


Membrane filters; Chemical analysis niiih 

h Moser and Kittl. Ch^m.-Zeit., 1921), . 

6J)7-638. 

.Uthough membrane filters are very ^ 

Reparation of colloidal precipitates 
their application to M 1919 

recommended by Zsmmondy the 

Q‘2ftA^ 18 limittHl. The precipitate penetrates the 
surface of tlio menibraiio to a slight oxtctib 
the whole of the precipitate ^ 

weighing, and it is not practicable to igiiito the 
prefipitato and inenibrano filter togo^cn ^ ^ 

Litmvs paper,- , Vreimrahon of "'f “ 

Freaoniu.s and L. Ciriiiihut. /. an.il. l^ntni.. 

1920, 59, 230- 234. 

Onb hundred g. of powdered litmus 
15 mins, with 500 c.c. ot 04;. alcohol th» " 
filtered, the iiiBoUihln portion dried at 100 C., 

and tlum ground with 500 c.c of ^Id water, this 
inixturo IS stirred occasion.allv during ..4 ■ 

filtered .and a portion ot fho filtrate is set aside 
St the mam portion is treated with dilute 
Llphurm acid (sp.,^r. Ml) uiUil the -'O o- clmngos 
to red. The solution is boiled lor l.> niins 

evaporated water being replaced and if the colmir 
changes to blue, a trace more .ind is added. '‘r P 
of naper is then dipped in the solution and dried. 

If tTO much acid h.is been used a i|uantit.v ‘b" 
rLe“ed portion of the filtrate may be adi ed 
\Xn the desired tint alter drsing h is 1 cell 
obtained, stiips of p.iper are the s^ 

and dried in an atmosphere tree from .unis ana 
ammonia. Tntn us paper thus prep.'ircd bhould j^ive 
^ bTuo coior.atiuu when treated with a drop of a 
mixture of .50 c c. of hoilmg, w.it.w and 1 drop ot 
y li alhali solution.— W. I . b 

MknUmrInc hhah.n^. Infnr.uc 

enrbun dunult <>n ~ -■ us"*'; / . / 

,n<iiro.''o. t; Hiuhns Z Zink, nn.l (/,.■. ho- 
slov , I'.ai, It. 331 -.'tlo 

IVllFlN- approxiniaielv ,V '_0>O s„.|i.ii„ l.s.ll..xn • 

solution is 11, rated aith .\ ( P'l, hs. r... hloro .old 
using phen.ilphih.ileni „s indi. il.w. I. - oi tin. .n id 
s reO'Hr'd than is the las,- luih niethsl eiang.. . , 

:!i:;m::'^f ;:;d 0 ^: 1 1 ::;;; t: t : 

dioxi.i.’' is o: ii.iiH.ii.uue in the ,1,1, iiTrn.,ti..n -.1 

alkali x’hition to ihe lO :d - -NN » > 

Wut^r rnjnnrfion of >1 m w o„ to -f i rr 

nmilvfirol /e<,p .o!l <1 (' lials' ’ ''.ng 

Cheni , !f-)0, If rtb-f'.”' 

Dismi.f.n v.iter i. p-isscl .lo.snc ards tl.ioilgh^a 

' layer of p.i mntit.', I'- m ' I’ f '.il r-irose 

diameUT, thn .juaii'n'. of [HifiOt,.. til r i. 
all th.' lice an'., Ill I Iroio 1"" f 

inonois -s th" 'iiiro •"! ir, I'l.'! . ■.c ot I lie ,o tint 
;>Mhe p.ini.ltll. ns,'. I. i. ion.iat.d bs Ir.-alni".,, 
with 10" sodiiirii < hloreh* soioTit.n .uid s’,,i liin^ .1 
usual “W, P 

('fnnter’ def f t rou'ot ton of uf nit firnounfs (>f 

„„h.h m, ■//,."/ H I' Itl.idlet .1 

Ind Kng. Cheni , l'f2o, O, 

Thk precipitate of nipric sulphid.- rontainin;: not 
more than U0.5 of Cu, m v^adiod until tno Irom 
chloride (fomp+.'tc removal of iron is not nc-os x.irv ). 
moistened with a few drops of /arm nitrate fioliition. 
and i«nited; the reaidue of oxides is dissolved b^ 
warmhiK with 1 c.c. of dilute hydrochloric acid 
fr2) the solution neutralmcd with 5/. [mtawmim 
hydroxide solution, acidifii^ with acetic acid, 
treated with a amalj^uantity of phosphate solu- 


tion to prevent interference by 2’5 g. ot 

sodium iodide added, and the liberated lodnio 
titrated. — P. S. 

Ske also pa^?e8 (a) 650, Paraffin wax (Freund and 
Palik) G52, Phe.nvL (Chapin), 65o, Aht/a (llarvcY), 
Arsenic (Iluhinssou and Wintei), 1 orosiiti of 

cenimic malcrmls (Bertrand and Boulanger); b,.9, 
llinh-siHid stcil (Slauik), 660, If<id and silrn 
irfincru shuis (Stahl), Zinc (Olivior) ; 1*63, Oxidisnl 
Jnttii orid.«‘ (Stadlinger), Coitmisced od (Sinilli), 
66.5, Sidjtliur m ttihbci (Dekkei); 666, Yan///a 
anah/sis (Sr hell), 667, Ackhtt/ of sods (Oden), t)t)\ 
Siujars (Judd), Sacchariinctcrs (Iroune), bi/), 
Ttliation in staijcs (Luers), Wine and 

(irunhiil), VolattU nnds (Ilinard ; biO 
(Perns) Tifiosinc (Ooi liier and llolin); 671, I /(„. 
mine (Kddv and Stevenson). 673, Adrennhio’ 
(SeovilhO, ^Phcnofphihiilnn (Palkin) thane,,,/, 
(U id (Deiuees), (Hutnmic acid (Skola), i ,,,( 
(Frenkel). 671, Cnpfcnon (Kasanot), zlrf'/„„,> 
(Ilnhliaid) 


Patent List. 

Tha ditf .4 i.Mveu in this h»t lire, in the c.i«e of An, 
turns for PiitontH. thone of application, and ‘a the c .. 
Conipleto Speciflcations accepted, those oI the C/ "n ] 
JournkiH in winch the accept . nee i« announced ( omi 
S pecific.itions thin udvertiaed a« accepted are oiym to 
gpection .it the Patent Oflu'e iin mediately, un.l to 1 .^,.,.. 
turn within two inonthB of the d ile ifi^en 

I - (IKNKUAL; PUV.NT, .M.VCII IM'IO 

Al’lT.U MlONS. 

B.uinigaitner I'dltering media foi Ihji.ih 
27.12.M "Sefi 23 ( \usiiia. <> II 15 ) 

itmiu.iidi 2t) 'is6 See \l\ 

('.vnder and \ ivmn Crudiing m.iehines Ji.'.J! 

ll.iJgMMve Vpp.iratns ior di>tng, totiMU'Mt- 
in,/,' .ind tilniing solid., li'iiiids, ete h I 

n.isiiur-sl Kill, nn;; apli.u.itus 

H.ivlnirsl I.KjUul ev aiHir iitoi ^ 2 m‘Jo') N p L. 

llmmann. Appai aliu iorjlivnig [niU* r'i,> ■ u 

^iil-ci ru os 26 o p 1 , . 

M tt.iUe ('iinLtnuous kilns el tho inniu 1 t\!M 

26 556 >''p 16 , 

N it li Pumping or pi(>i'el!ing stpii-x 1 i-. 

lo puinp" 26, )5. ^ j) P' 

Nni.dlueod l’'iun,iee 26,2M!> Sep o 

Np, 1 r|it J)r> ing < s lindeis, ral. nd.is, 

J6 .;i { p 1 1 

'I'ljp' n S.dme, and NN.llig, Diving .ipj i." '* 
Jd'DI S'j) 21 

r,o..oning and \ivi..n. (Jiinding inaelnn- rv 
26 .K»7 .‘sep 15 

Walk.u*. Pulv.'ribing, mills 26,3)^. S* p ^ 
CoMi'i I IK Srm me vtions A( . i I'Ti n. 

.-hI (iPl'.t) And. r.no Kniii.i"- vi 

(15'»,7»,2 ) S'*|» ‘3- , 

I I 067 . lOl'O. M.'i/- A|>par.»tus lor evapmaar 
inpn'.ls or n-.-.^veiiiiK gases 01 vapours deveioi' 

tloretioin. (150,7'^.5 ) Sep 22. 

11,093 (1919). M.u/. Extracting tval. i ■ 

materials. (1.50,7-6) Sep. 22.^ 

II iO.5 (1919). riiompson (Lnion Ksp.sgm 1. 
F.ahr. d’Kngrai.s d.' Pmd Clnni. ot 'm 

ph;vU'S). Conlrifngal jiumps, esiJVM lally Dr ac 
<•!<' fl27,K3l.) Sop. 22. , , 

U,HS8 (1919). Aubo. Pulvonaing appar.n 

! dowel 1. Stills. (150,940.) ^ 

i g.3ii)a920). Aiit-, ^S’ 

i for drying moist tolids. (140,473.) Sep. 
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II.— FUEL; GAS; MINERAL OILS AND 
WAXES; DESTJUICTIVE DISTILLATION; 

HEATING ; LIGHTING. i 

> ' 

Applications. * ' 

American Coke and Chemical Co. Coke ovens 
etc. 26,667. S('i) 17. (U S , H) ) 

Davidson. 26,276. aS'cc XXIII. 

Davis and others. 27,157. (S'ccXXllI. 

Geoi'j^o. Decoinposinj^ heavy hydrix arbon oils 
into iJti:hter oils. 26,610. “ Sep. J4 (F.S , 60 0 19 ) 
llanier. lli'inoval ot uatei troni oil. 27,216 
Sep. 21. 

Herbert. Fuels for intr'rnal-rombiistion en<;ines. 
27,206. Sell. 21. 

Holst, Oosteihuis, and X V Philips Gloie- 
lampeiifahr Ikuiiovin^ {.>;as residues and purifying 
melt j:^as('s in elect iic vacuum tubes. 26,994. 
Sep. 22 (Holland, 26.9.19 ) 

llutehins Apparatus for (h'stiuctivc distillation 
of carbonaceous makrials. 26,148. Sep. 15. 

Lessinj.>; 45<’aLmcnt of coal 27,162 Sep 23 
Pu k and Sit afford. Mauufarture ot solid fu(4 
and <listilIation of tar. 26,568. Sep. 16. 

Soc. Fi anr ()-Be|oe do Fours a Coke 'rreatnient 
of p;ah('s from ^as-iit odiieei s 26,151 Sep, 15 
(Belc., 11.3.20 ) 

Thompson (Gish). Treatiu}!; hydro<'.aibon8 for 
oxjj1osiv(5 erifijincs 20,405 Sep 15. 

Wallacru Apparatus for distilling; carbonaceous 
mateiiais. 27,278. Sep. 24. 

Wallace. (’.itbouisinp; carbonaceous materials 
27,279 Sep. 21 

White (Airoivood) Pn’pannj; powdered fuel for 
combustion 27,028. S('p 22 

Wilputte Coke-ovens els. 26,789, 27.026, 27,06^, 
27,016 Sep. 29 ami 22.' 

Z\villin;;er. Coke-ovens. 26,161. Sep 15 

COMI’TKIK Sl'ia'irU'ATlON.', A((KPTF.I). 

11,121 (1919) Lvinn and Rainbiisli. Generation 
and utilisation of j)i odiicer ‘MS (1.50.787 ) Sep 22 
62,709 (1919). Andre ilerovery of coinbuatiblo 
maternl liom fuinnee and boiler a-shes. (151,192.) 
Si'p. 29. 

l!l~TAll \N1) TAP PUCDUCTS. 

Aim-lk’ATions. 

Atack Pro<‘ess tor oxidi'-ine h\dr o< arbon.s. 
26,698 Sep 18, 

Pnk and Sti.iffoid 26,568 See IT 

('oMl’M.l’L Srr.Cll U’VTTON AfCLl’Tin 

11,16!) (1919). Davtun Metal Prorlucts Co 
Hydio^miation of benzene. (166.666 ) Sep. 22. 

V.— FlPUhkS, TEXTILFS, CKGLULOSE; 
PAPFII. 

Al'ri.K’ATlONH, 

Deiiiueton 26,512 Sre XV IF. 

Dtevlus IManulacture or treatment of producla 
made with (<'llulo.se del ivatives 26,763, Sep. 18. 

Great Noilhern Paper Co. Paper-iiiakiu};. 
27,169. Sep. 23. (U.S , 28.3.19 ) 
lloi'i i^. Alaaiifaeturo of acetAlcellulose. 27,158. 
S.'p. 23. 

Six'. ( ' tmpiession dcs Vosc;e8 ct do Noiinaudio. 
Pioducfioti ot cotton goods to imitate wool or silk 
witn a moire ellott 26,821. Sep. 20. (Fr , 18 9.19 ) 

COMI’LF-TE SrEClHC.\TION8 ACCEPTED. 

5590 (1919). Kirschbraun. Manufacture of 
waterproof paper or felted sheets. (151,029.) 
Sop. 29. 

14,028 (1919). Milne. Stationary digesters etc. 
used in paper-making etc. (160,782.) Sep. 22. 


19,802 (1919), Clayton. Apparatus used in 
making artificial silk. (1-50,889.) Sep. 22. 

20,456 (1919). Johnson. IR'ocess for rotting 
flax. (151,143.) Sep. 29. 

1125 (1920). Gieat Northern Paper Co. Paper- 
making. (137,815) Sep. 29. 


VI— BLEACHING, DYFlNfJ, PRINTING; 
FINISHING 

ApPLK'ATIONS 

Braiulwood, Pearce, arul Slierwnod Cop-dyeing 
machines 27,-301. Sep. 25 
Poulson. Sizing kxtilo fabrics etc*. 27,197-8. 
Sep. 24. 

CoAIPLETL Sl’Enilt VTlf)N ACCKI'TED. 

11,2.31 (1919) Calico Punters’ Assoc., and Rouse. 
Pnntin'g cotton lahrio. (151,056 ) Sep. 29. 


Vir.— ACIDS, ALKALIS, SALTS, NON- 
. .METALLIC ELEMENTS. 

Apprac \'i IONS. 

A -G f AStickstoffdunger ManulacluiB of nitro- 
cakite capahlo ot heiiig spiinkk'd and stored. 
26.269 Sep. 13. (Ger . 12 9 19 ) 

Ibieon (Oldhuiy Electi o-Chemical Co.). Manu- 
faduie of alkali foimates and uxal.ites. 26,661-3. 
Sej), 17. 

Commin Apparatus for’ {uodiKing eyanogon 
c ompfrunds or cvanides. 27,015. Sep. 22. 

Johnson ' B. idi.se ho Amlin u Soda Fabr.). Manu- 
f-icture of liydioclilonc ac id. 27,122. Sep. 23. 

liUnden and Thorssell. Prodmtinn of ammonia 
from cyanides 20,677-8. Sop, 19. (Sweden, 6,10.19.) 

Reed M.mufacturo ot hulpbiiiic acid. 26,802. 
Sep 20 

Roiboul 26,357 and 27,183. Sep Vlll, 

So<- .Anon r,Azot«‘ Francais Uccovi'rv of nitrous 
rapoiii? 27,161. iS<'p 2-b (Sw itz , 5.7.20.) 

CoMPI-FTi: SpLCTMc VTIO.NS AfCEPTKI). 

15 205 (1919) Brili.sh Tlinnisoir-Jlouston Co 
(Gi jici.rl Electne Co ). M :iiiulaclui<' of nitric acid 
( I )l 1.^36 ) S<'|r 22. 

15. -561 tl9I9) Tlinrs^ell and Lundeii. Prodiie- 
tion of ( \ -rnidc's. il-5I,098 ) Sep 29. 

21 0 10 f 1!)]9) Dents Aloh hdauw t'rko See X 
21,129 (1919) Burgf'ss Lnhoratoru'S. Manufac- 
luit ol ziiie < liloride (13-3 319.) Sep. 29. 

26 710 (I9P9 Bi^isa, and RorelU ^Vr Co Appa- 
i-iiiis loi making ineK'Uiic oxuie from mercurous 
m(..ir(' (150 917.) Sep. 22 

VIII.- GLASS ; CElLvAIICS. 
Application M. 

C.u l-oi uiulum Co (Lmbarget). Refractory 
.iiiuU'i? 27,-346. Sep 2-5 

H.iivey, and Harvey Gins') Fuin.ue Co. Furnaces 
toi iiK'Uing gla.s.s 26-561. wSep 16, 

Jiuv Fuiiiacas for burning ceiarnic and rolrac- 
toi V pioducta. 27,049. vSep 22 

Rheinherg Production of n liecting surfaces on 
gl.iss by me-ms ol metals oi tlie platinum group 
26,-523. Sep 16 

Rnblle. Poieelain. 27 118. Sep. 23. 

Roiboul Fu''ing and (Msting silica, alumina, etc. 
20 357. Sep 11 (Fr , 1-5 6 20 ) 

Roiboul. Mannfaeture ot lil.iments or threads of 
silica, alumina, etc. 27,183 S^p. 24. (Pr., 

I 16.6.20.) 

I Complete Specification Accepted. 

j 29,759 (1919). Mount. Glass-melting furnaces. 
1 (151,184.) Sop. 29. 
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Applications. 

Berry. Manufacture of artificial stone, cement, 
etc. ^,833. Sep. 20. 

l^elaom, and Meldia Manufacturing Co. Manu> 
facturiiig jointing material. 26,377. Sep. 14. 

X.— METALS ; IMKTALLUllGY, INCLUDING 
E L ECTHO-M ET ALLURG Y. 

Applications. 

Alexander (Cobb Electro lU'diiction Corp.). Re- 
duction of ores. 26,234. Sep. 13. 

Alexander (Luckenbach Pioee-sse^, Inc ). Reagent 
for concentrating ore by flotation. 26,233. Sep. 13. 

Bacon and Kilby. Rocarbunsing molten steel in 
open-hearth furnaces. 26,768. Sep. 20. 

Boorne. Tin-oxidising furnaces. 27,132. Sop. 23. 

Briolais and Ckjrrea. Alloy for soldering alu- i 
minium. 27,0,32. Sep. 22. 

Griggs. Open-hearth furnaces. 27,120, Sep. 23. | 

Lavandoyra. Aluminium alloys. 26,508. Sep. 16. 

Mctallbank u. Metallurg. Ges Production of 
alloys. 26,627. vSep, 17. (Ger., 22,12.10.) 

Naismith. Basic open-hcartli furnaces. 27,273. ' 
Sep. 24. (U.S., 17.4.16.) 

Thornton (Hagan Co.). Heat treatment. 26,830. 
Sep. 20 

COMPLKTE SpKCIMCATIONS Act KITED. 

14,267 (1914). Lance Treatment of the ores of 
certain metals. Sep, 29. 

15,213 (IPllO Fish Process of making steel 
(161,092.) Sep. 29. 

21,040 (19191 Dents Moh bdanwerke. Extrac- 
tion of molybdenum compounds from vellovc lead 
ores. 131.898.) Sep. 22. 

XL— ELECTRO-CHEMISTRY. 

Appmcvtiov. 

Harri> and Rose. Electrolytic cell, 26,246. 
Sep. 13 

C’oMJTETK Sl’ECIHCATlO.VS AftfPTFD. 

13,029 (1919). Sviui.ska Ackumulator Akt. Jung- 
ner Ele<trode« for prim:ir\ <eils and -torag* 
battene.s ( 12^,197) Sep 22. 

14,102 (1919) Wild and Barfield Electric 
furnaces. (I'lO.r.Od) Sep. 22 

14,462-3 (1919) Fouchain. .Negatue plates tor 
batterie, ,iud .n Mirunlatoi s (150.^10 j ) 22 

XII FATS, OILS, WAXES 


XVI.-SOILS; FERTILISBES. 

Complktb Speoifioations Aoobftbo. 

10,528 (1918). Partington and Parker. Fertil- 
isers. (151,024.) Sep. 29. 

29,378 (1919). Saves. Granulating calcium 
evanamide to render it suitable for use as a tertiU 
iser. (i:J5,847.) Sop. 29. 

XVII.— SUGARS; STARCHES; GUMS. 

Application. 

Denington. Converting cellulosic and ligneou, 
material into sugar.s. 26,512. Sep. 16. 

XVIII. FERMENTATION INDUSTRIES 

COMPLETI- SPElll-K MlOV ACCEPTED. 

11,673 (1919). 'rakaminc Diastatic composition 
and process of making same (131,579.) Sep. ' 2'2 

XIX. -FOODS. WATER PU UIFICATIOV 
SANITATION. 

Applications, 

Biaiuardi Filter and purification tank. 26 ''‘•f! 
Sep. 22. 

Ellison. Manufacture of disinfectant etc. 20 972 
Sep. 22. 

Magrath Softening, sterilising, etc., w.iPr 

26,22.3. Sep. 13. 

Tbonuson, Extraction of protcids from wlit\ 
26,239 Sep. 13. 

Thomson Preparation of pioteid Riibst.in, ,?( 

from natural solid proUods. 26,210. Sep. 1.1 


XX -ORGANIC PRODUCTS. MEDUT.N VI. 
SFBSTANCES, ESSENTIAL OIJ.S 

ApPLK ATI on S. 

Imr.iv (Sot Cbem Ind in Ikisle) Mariuf u turn 
of soluble dorivativi's of camplioric acid. 

.Si p 21 

John Manufaetun^ of comKoisation prorl'H*’ it 
forni.'ddi htde ami c.irbamide or earbamido ili ro i- 
(n« s 26,381 Sep 11. (.Vustria, 6 .3 ! '^ i 

Complete Spe( ii h mi.ons Accfiti d 
]'>031i!919) Sollcr Hot/, and Hnt isli (’. I , 
ami Clu'tjiKMl Afamil. Co Piodiution of .a < ( 
li'.do (lol.OSd.) vSep 29 

15,376 <1919). C’omrnereial Rcsmin h (’o M niu 
f.u tur«' of ehiorliNilrins, hreunin di ms, or ( '• ! !"< 
Indrot irbuns (128.579 ) Sop 29 


IX.—BUaDING MATERIALS. 


Appltcvtio.v 

Chaviara Cl.i\ t»in, .md Gill Pro<lu<'tion of emul- 
sions. 26,“}! Sep 21. 

COilPI.ETP. vSpK( JH( Ar( kited. 

14.340 (1919) ^\ltllers (N;ifionaI Electro Pjo- 
ducts. Ltd.}. llv<lr ogari.ition of oil.s fl.50 8f)2 ) 
Sep, 22. ’ 

XlVC--T.\DtA-RrnBEPv , flUTTA-lTlRCHA. 

ApPI ICITI(»V. 

Peachey and Skifi^^^ V nb .misation of rubber 
etc. 27,019. Sep. 22. 


XV.— LEATHER; BONE, HORN, GLUE. 


Apim.ications. 


Carmichael and Ocklcston 
26,757. Sep. 20. 

Klotx and Weiaa (Dufaux), 
26,730. Sep. 18. 


Process of tanning. 
Substitute for horn. 


XM PHOTOGRAPHIC MVlEIUAI.s \M) 

1>R()C ESSES. 

Appi.k \tions 

iVniiot. i9iotograpbic KerisiiiserH. 26 , .‘Tm S« j» !! 

( Fr , 1.5 9 19) 

Hln‘inl>^'rg Ligjit-sviisitive «ollodiori m 

mivtun'^ and filriH 26,522. S(‘p 16 
Sbeph<'id, Photographic prtx'esw's. 2>) C' 
Sop. 14 

Complete Si'f< isk ation .Vci kited 
1 1,631 (1919) Grocne ami O’Malley. Colnin 

photography. (loOj^tlO.) Sep. 22. 

XXni. ANALYSIS. 

ApPL1CATION8. 

DavWson. Gas calorimeters. 26,276. St p 1-k 
Davis, Hollinm, and South Metropolitan G.»s f " 
Apparatus for determining calorific values oi <<'•' 
gas etc. 27,167. 23. 
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vaporator design; Studies in . ill. W L. 

BadL^cr and T. W. Shepard. Chetii. and Met. 
Kng., mo, 23, ,390—393. (See J., 1920, 017 a.) 

UE effect of hydrostatic head on h(*at transmission 
dealt with, and the following conclusions are 
rnved at: — When treating wafer or other non- 
laming, non-viscoiis liquids, heat transmission 
ttains a maximum when tlie tiihe.s are fioni one- 
iird to one-lialt snbmeiged; the .shape ol the 
[jttom of the evaporator and hence the (piantitv of 
(juid below the bottom tiibi'-plati' eonijiaicd with 
-lat above indiientes the lesnlt, the gieati'i tlio 
mount of this bottom liquid the less Ixmig the in- 
ut'iice of variation of hydrostatic luMd As the 
qiior head increases above tlio lop tube-piatc, the 
eat transmission falls off along a straight line, 
'hose changes are only paitly due to the variation 
f hydrostatic he. id, as variations in the vidocity of 
in-ulation have t onsidm able influence on the 
csiilt- AV. H. C. 

in the chrniKdl indiistm, 1). Brownlie 
(them. Trade J., 192U, 67, 247— 2o0, 311— 3U, 
313—347. 

^KVERAii tables are given showing the re, suits ol tests 
nado of the boiler plants of (50 works engaged in 
aiious branc'hes of tlie chemical industry, together 
vitli a dosriiptiou of the imdliods used and a dis- 
nission ol *tlu' tc.suUs obtained. 'Pho avin-ago <4h- 
muicy was found to bo only 58%, and Iho pool 
•esults are atliibuted to the following causes — 
Boiler grates are often too long, and too little fuel 
H butned per sq. ft. of grate aiea, the coal is fie- 
yiieiitly not tented nor is ,a continuous recoid of 
the ovapoiation obtained .ilways kept, impure ti'cd 
water is nut always lieated, and oltmi too little 
advantage is taken ol tlu' economi.sers evmi wheie 
they a.e instalbd The measurement of tlie feed 
W'.if(>r and ol the steam piodunsl, the weighing and 
analysis of the lucl, and the installation of some, 
foiiii of lontinnuuH CX)^ ii'corder are the means 
indicated, togi'tber with a < a eiol atid regular (on- 
sidmaition of the liguii's so obtained, by whidi an 
impiovemi’iil may Ih' idlei ted — W H C' 

(df I a-fiU ration on an ithluistrial smia. (4 SehniitL 
C'hcm -Zeit , 1920, If, (557 t)58, (3()9 — 071 
A TYcn of hlter toi the filir.it ion of fine or (olloidal 
suspensions is described, consisting of a peifoiateii 
inelal eylindcu siirrouiuhsl by numerous lings ol 
fine wiro gan/.e, which can bo pressed together bv 
means ol a screw , so that tb(' si/.c of tin- filter pores 
can bo regul.iti’d during the filtration. A s( nwv 
conveyor wdliiii the rylinder lorci'S tin* Iniuid 
through tbo fiUm, tlie actual filtering inidinm being 
a uniform layer of the deposit j i oni tlii' lupiKi itself 
A medium suit.'iblo lor (olloid.il filtration is lomied 
by p.issiug fibimis or pulvei uleiifc inaieiial tliiougb 
the filter. Instead ol wire gauze, thin piutoiated 
metal niigs may I>e used, or the spaces heiweeu 
the WHO g.iuzc rings may he packed with ashotes, 
cement, plastei of Bans, etc, to foini a tnmp.nt 
outer (vlindor H’llti ation i.s piefmahly elha l<'d at 
a pressnie of 10 .itmosphorcs In another modi- 
fieation evlindneal (ujres are wrapped with wire in 
several jd.u* the Injind tlum passing through tlie 
sp.iees between tlu'Si* wiK's, wliieh for certain inir- 
pose.s may be covered with yam, asliestos, (.ellnlose, 
etc. These filiciing siii faces beliavo like osmotic j 
mernbrane.s, with tho additional advaiitago of 
strengtli. For tbo filtration of largo volumes ol 
pquid thoy may bo arranged vertically or hori- 
ontally in groups, or they may be iiscfl eeparnlely 
8 revolving presses, tho .screw conveyor then being 
"placed by a central ram. In this way a pressnro 


of over 300 atm. is obtainable. These jn'esbes are 
particulaily suitable for tho dehydration of clay 
lor ceramic purposes for tho si'iiaration of pre- 
eipitati'd pigments, tbo lenioval of baderia from 
water supplies, scpaiatiou of oigauie dyestuffs from 
the Injuids in wbieli they liave, bet ii funned, and in 
tlio vaini.sh and sugar indiistries. Oil may bo 
simultancou.sly expressed fiom oil seeds at high 
piessiiio and hltcri'd, and gases freed fiom eus- 
p(*iided mailer, wiLh oi w itbuiit electiKal precipi- 
tation — C. A. M 

Dnfillnliun and ir< ( ifiCdi ion . (Jay >SV’e X^'TII. 

Patlnth. 

tliindiiK) inachnu’<i \ infh air srjia rat ion']. F. L. 

Smulth A Co E F. 127,389,29 5.19. Conv ,30 5 18. 
In the fig d is a fixed gi Hiding ring, e gi Hiding 
haIF,aml c an iniiei segmental grinding ring driven 
hy the shaft, a, and forced against the balls by the 



<*ciitnfugal force of loading blocks, / Tho cage, h, 
IS mcrelv to separnt'O the halls .uid is not driven. 
A disc, lotating with tho shaft, has vanes, I, on 
it.s nndmside winch draw air thiongh ports, n, and 
force It (tog(>thei with tho ground material) through 
the narrow space between the outer gnndmg ring, 
d, and the outer casing. Ihc velority of the air 
hero H snlhen nt to lift all tho partly ground 
inati'riai, hut on arnv.d at Urn liugci space above 
tlu' halls the vibaitv decroaves so that tlie coarser 
pai titles fall hack to lie le-ground, .iiid only tho 
hneh-gioiind matciial is blown nut tbroiigli q. 

— B. M. V. 

Sin face ion<tcn^ns. H. N. Kbrhart. E.P. (a) 

131,595, 18 8.19, and (n) 134,852, 6 11.19 Conv., 

21 8 and 8 1118. • 

(v) A lUKTVNurLAR condciiser shell is provided with 
a v.ipoiir inh't, a condensed liquid dmtharge, and 
two outlets toi the non-t ondonsahle llnid. Two 
nests of hoiizontal tubes are di.spo.si'd witliin tbo 
she ll HO as to leave a tlownwardly tapering pn.ssngo 
helwccii them. Each nest of tubes is divided by a 
longitutlinal b.iflle plate into two substantially tri- 
angular b.inks of tubes thiough wbicIi tho steam 
passes 111 tho dirottion of tbmr denea.sing cios.s- 
section. (u) The nests of tubes aie arranged so as 
to leave a central converging passage from tho 
vapour inlet to the condeused lirjuid outlet and to 
expose two side.s of each nest to the incoming con- 
densable fluid. Outlets for the non-eoncb?nsablo ga.s 
are provided midway between the top and bottom 
of each nest of tubes, which is further divided at 
this level by a substantially Iiorizontal baffle plate, 
so that part of tho condenser wall and a baffle plato 
form one of several converging passages leading to 
the non-condensable gas outlets — W. H, C. 

*c2 
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Dn/ing processes in drying plants; Control of . , 

G. Crida, E.P. 140,104, 11.3.20. Conv., 11.3.19. ; 
The substance being dried is supported in a counter- 
balanced container, tho weight being recorded on 
a chart. Besides iiidieating, the pointer of the 
instrument also makes eontuet v\ ith either sido of a 
double flexible coiidiuting stiip which is bent into 
such a jwsition on the chart that the rate of drying 
at any instant may he maintaiiKHl aix'ordiiig to a 
prc-determined ciine of maximum eftieieiicy. For 
example, a revorMhle clectrie motor controlled by 
the contact arm may be use<l to contiol tho heat ; 

supiily. — B. M. V. j 

Drying procesurs and nppunit us thnefor. T. j 

Boherg, and I'echno-Chemical Laboratories, Ltd ! 
E.P. 140, (kV), 3 3.10. 

The wet material is spread upon a heated surface i 
(ej/., n rotating drum), to which it is caused to 
adhere until it is sufliciently diy, when it is re- 
moved. The apparatus is eiulosed in a casing and 
tho steam given off is withdrawn, and aftc'r having 
its temperature raised bv Inung compressed is 
utilised as the heating medium ~ \V. H C. 

Dnjing proco'^ses and appniains tltnrfoi\ T 

Boberg, and Techno-C’hemie.il L.dmi atoi les, Ltd 
E.P. loO.m, 27.3.10 

PuLi'Y material ot high water (onteiit, f g., pe.it, is 
spread in a thin him on a slowlv lotating heated 
drum or the liki', and the \apour given oil is (om- 
pres.scd to raise us ternperatuie and applied to the 
interioi ot the dium to heat it. The partialU 
dried mate/ ml is si ra[H'd oil the dium at a suitable 
point and ti iiKslcried to anotlier similar di\er II 
desired the drung may he eflftled in thri'i* oi inoie 
stages instead of in two ^tage'' - B M A' 

Dryinif appariitu'i .1 Ti Cloud'h-v KP lh>771, 

10 3 10. 

As apparatus tor diving siuh m.Uerial a- hiokeii 
stone or sand consists ot a niimlKU ol sujierposed 
trays, alternatelv convex and toiieave, the mateiial 
flowing down the slope and over the uut<*r edge ul 
tho foi nier and dow ii the slojie and through a iiuitral 
opening of the hitter The trav" aie vibrated 
vertnallv by means ot a (.eiur.il shalt, to whii h 
both sets or either set mav be rigidlv attaihed; in 
the lalt' r lasc the .■•etond set is < .u ried by resilient 
suppoil- The slope of the convex plates is mu( li 
flattei near the i in nmter^-m e than near the « erUre 

- n M V 

IJnjrr J () Tensfeldt PSP 1 3 10 .V.K». 17 ^ 20 
App! . 1^ 11 10 

A iJi.sTRriii TIM, svstmn lor div liot .iii u aitanged 
above a drying (hamher. Im-Iow whuli is a chamlwu 
for receiving the moist iiredaden air The air is 
withdrawn from tins hutt r i hamher, diied, and 
returned to the distributing svsteni. wheme it 
pnsvs downwards thioiigli the m.it4'rial laung dried 

W If c 

Drsiccnfing fluid P)ore$^ for 

R W. (i Stntzke, A^ r to Crown Maltose O* 
U.S.P. l..V)t),2l7 17 M Oil Appl , S.6.I6 

The fluid is injected .h a sj,r.iv into a siiperhentisl 
atmosphere of its own vaponi. the e\ aporated Ii(|umI 
IS w'lthdrawn from the svste/n at sin h a rate as to 
maintain a siih-atmospherie pre^.^ll^e. an<l thedesn- 
rated solids are colk-eted.— .f If. 

Filtering and/or mixing oi(i and other lignids. 
Apparatus for — - — . K H. Cox. E P. U!»fl3H, 
30.L19. 

The Iirjuid is fed through a hollow ahafl into a 
horizontal drum, the peripheral wall of which is 
foriiM'd of two layers of wire gauze or perforated i 
naeial with one or more layers of felt or other suit- | 

^ I 


able material betw^een. Tho drum is rotated at )n„i, 
speed in a tank in which the liquid collects 
passing through the gauze and fabric. — W. H ( 

Distdling and f/actionating liquids [r.y , 

leum\] Apparatus for . J. Y. Johnson, p,,,, 

H. L. Allan. E.P. 140,776, 2U.5.10. 

Petrolei m or other hydiocurbon is fractioiialK ,1], 
tilled 111 a senes ot reetdiers which are conms t(,i ,, 
the top by atmosplieiic condenser and reflux i)i] 4 ,\ 
Each reetifi<‘r i.s piovided with u numlxir of vi'itj, ]\ 
open-ended tuhes through which the liquid p,,.,,'' 
upwards Irom a header at the bottom and ovf'tiku^' 
at the top into an upiier chuniber formed by ,i p,;, 
zontal jiartition midway of the height ot tli,. 
tifier. The liquid then passes through a conihv ti,, ! 

1 >ipe to the Ixittom header of tin* next lectitiri j 
owi‘r poituuis ot the vertical tubes mi,)\ j, ^ 
through a compartment bounded by two liuii/,,„| J 
partitions, and .superheated steam may ho j),k 
into this eompartment. The vapour passes mio 
next rtxdifler by the air eoiidenser pipes at ili, ,,,, 

P 1. '' 

Heated air; Anangnnents for supjilyin/i / 
f\u naves W. H. Owen. E.P. 150,003, 27 ‘i gi 
The air for combustion is heated by the w.istc j |,, 
after an initial beating the hot air is divid. ,! p ,, 
going direit under the hre-bars, the otl). ; 
iHung liiither heated to a much higher leino. i 
and supplied above the flie-hais — B. M \ 

Kdni \\ Soinenille E.P 1<30,137, 2.1;!/ 

Jn a kiln for burning lime, dolomite, m, , ,,ui; 
for <*ail)on dioxide are providtHl just hel/iu ri .^ I,.,,' 
of the tin*! bed, leading to damper-coi'iroli. i i.i 
takes, w'hieh rejoin the main (hiinnev p 

in. tin (l;imi>ers The lire is onlv allo^v/'d i, I , , 
upwards .tt starting B M. V. 

I'<Ktin III Method iif )<i oil ii i i i,<i | 

Witth-Fi. v I S P 1 .331 31 ''■J'l . 

8 I.P) 

I)i HIM. the heating of houuls the sI.mI'i i , - , i 
Indrawn off and le-intrtHlm ed umlei pi in , /.n 
ot (ont.ot with t he ntnu)>ph(M e. in mdei ( i iimui 
foam - B' J W. 

Se paint ing suhidanm fiuni [ .■ -/ . /, 

mineiat oit^\, l*iotei< fnt , 1* | .. u , ' 

rSP 1,331.20-5, 31 ^.2<» A|.(.l 'J** I ' 

1'o M-p. irate trom a liquiil ,i Mih-t.ie , , 

soluble in It at mumal t< mj/erat in < I'U* i: ' . 
at lower temjiei atui es, the mixtun n I ; 
tempt rature at wiinii the suh^t .im pi i ■ o - , i 
centriluged with ,i liquid wlinh !> le in/ ;■ 
suhstaiue and nuii-miseihle with it I i.e ' ll)- i'‘ 
float-* on ihe heaviei liquul am) e s>piM><K *' 
thargtd '1 lie jume-.-, ih ,ij)j)li( .ihlc lu if. > i' 
tioii 111 wax trom niineial oils h\ im ni- "i I'l ,>'■ 

W i 1 

Mafennl from mlutian: {ppaiatu^ i<o /'■ i' ' 

\\ I) >rount. Assr to .Nitinp'ii Pi iT. ' 

Co rsP I.;132,210. 7 it 2r> Appl ‘-O')!' 

The solution is lo'ated in a lionzoni.i! 
tasing provided with a (oinhim'd apP. ii o ,o i 
ve> or w lilt h f an lx* r(»tatefl in one iln - < ! I ’H ‘ " p 
tate the (ontents ol the t a'-mg .iml 'c | 
flirt'ctioii t<i diM liarg*' the matei i.d .it *iii'' ' > ' 

casing.-- B V. S 

Fif e-e rf inqiiidiing liquid. S S S.eltl'i \ 

C. H Ford and J M (’.olh- T > 

16.9.13 Appl., 28.1 17 
Caroon tetrachloride la mixed with hs- j*"" 
of a saturated hydrocarbon adapte<i to lo'y 
froeting point and raiao tho flaah-ixnnt oj < 
poaition comparatively to the freezing m 
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oiiits of carbon tetrachloride. One example of 
kh a mixture is carbon totrachlorido wi+b about j 
of petroleum spirit (sp. gr. 0*50 — 0*66); this 
iixture has a hash-point of 110.)° C. and a ireeziiiK 
ointof lO'^C— AV. H.C. 

U'dj^oratinij appdintus. S M Dick. E P. 150 007, ' 
7.219. 

,rE r.S.P 1,20J«^,470 of 1919; .J., 1919, .99S 

''iirnacr. A. Siiiallnood. E S P. 1,;151,M)1, 7 9 2<> 
Appl , :il 7.18. 

E.P. 120,259 ol 1917, J., 1919, 1 a. 

'lushiiitj nutchtnfu. J. D Oditiibctk EP 
128.9.36,210.19. Coiiv., 12.1.14. 

'cnfnfitqdl disintfiifdhnq iikk Junes. \V. Bic.ilcv. 

E P. 119,7")l, 10 5 19. 

s'/m// kilns nnd Ihe like; Jhsrhdiiio niei hniti'^in fai 

. Gebr. Buhlcr E P 1.37, ‘209. II 0 19. (V.nv , 

;ll 12.18. 

Fnrnaees, Forced (hanyht ■ — - H C Af-nin, and 
The Chemical Enoinocniij^ and AVilton’h Patent 
Furnmo Co. E P. 150,151, 11 0 19. 

Jirjriqeuitinq plant; (^andeusei s fin . A. G 

AVood and E Hall. E P. 119,797. 29.5 19. 

Heat ejihiiiKje apjKitaftis [ ; Tuhiihu ] AV 

Smith and 11. Slcplumson. E P. I 19,882. 24 12 19 

])i positniq soda et< . ESP 1,. ‘150, 12^ .SVcAHI 

’I reatinij h'linds, E.S P. 1,. 351 ,522 See XVIll. 


Ha -FUEL; GAS; MINERAL OILS AND 
WAXES. 

Jojniie, Compai loan of method .s joi pioduiinq tai 
nndqusfioni — . 11. Hulzu arth. Biaunkohh', 

E'20, 19, 1S9- 192 Chcin. Zcnti , 1920, 91, JV , 
371-375 

Forn ni'dliods ol treatment ot lignite containing 
S, oi hitmmn lune bei'n roinp.ued, viz. (1) The 
moist liLjnite was diiectly e,|v]fi<>cl in prodmeis, 
0 tlie liciiite in the foi i*i nt bi Kpioltcs eontainin}.i 
i5 ^ ol moisiuie was i^^asihed with reiovcry ol tai 
ami bv-pi udiu is , (3) paiti.d ( ai boiiisation in rotarv 
ovens to obtain tai .uul bnining coke; (1) paitial 
( ai boiiisatioii in Tb^ssen rotarv ovens tor prodiu- 
tion of bnrninf*: ( okc and subseijuimt ^asitieation ot 
the coke in iirodmeis. 3dm lollowins results were 
obtained, calculated to the raw, uudriod li> 2 ;nite — 


1 

- 

.'1 

4 

I'nnMUiiiition ol i;u\ 
liRiiitc in iirodiu- 
lion of 1 iiiilUoi) 




iiilonrs ill f III- if.'i'- Took',' 

Xiir jlc-lil in [irotlm- 
tion ol J uiiJlion 

iso:, kt* 

<>::> kii 

SOO 

( .ilorl« H in (hc! fC.e is 'kv" 

Eiitio rivcv lii'iiifi 

0 (I ns nine (1 l.o 

ii Ik* 

il) .( Kk* 

0 5 kg 

prod uc 0(1 'ij 

' * 

:n 6 

1 12 5 


A. .J, 11 

'>Meani minend ods, l)i fenninat om of the spedfic 

heat of . H. S Bailey and C B. Edwards, i 

) J Ind. En^ Cbem., 1920, 12, 891 — 894. 

i ' The oil (250 ^ ) is introduec^d into a vacuum- i 
jacketed c alnrimctc.'r provided with an electrical re- | 
isistance cod and a stirrer, and a current of I 
Measured strength transmitted. The temperature, 1 
rvoltage, and amperage are read at intervals of 


I min. between the limits of temperature required, 
the current then cut off, and the system allow'ed to 
cool with the agitator still running, and the falling 
temperature noted at intervals of 5 — 10. mins, 
through ihe range, ddic specific heat is calculatod 
by means of the equation 

Sp hl--G/Tr-Ex/lxG0x0239/ir(/ 1 /)-(/TE, 

whore C IS the heat c-apaciiv of the- ml, IE (he weight 
of oil, V the average loltage, A ilic sucrage am- 
perage, 0 239 — cals, pm jonie, r is tlio water 
equivalent of the eiiloi iinc'tei , t tlm rise of tem- 
poiaiure in ° C pen* min ,and r thc' imliatioii in ° C, 
|)er min, from the cooling curve' 'J'he sjiecifie heat 
of aniline thus defermiiu'd agi'>ed c losc'ly with the 
lecordecl value.— CJ A. M. 

Coal, Feonomic selection of A. L. Booth. 

Iron and Steel Inst , Sept , J920 [Advance 
prool j 9 pp 

For the selection ot a siiitahle coal for industrial 
Use' mic-iosc o])ieal examination may he of value when 
used m (onjumtum with chemical anahsis. The 
.nitlioi (lasses coals in three main tv jies — “ humic,” 
” spore,” and ” caniiel ” coals (Lomax, Trans, Inst 
Aiming Eng , 1911, 4'i, (i ), 1 , .1 , 19J3, 276). The 
(xteni to which these tviu's merge' into onc' anothei 
is judged liom the mn loscs^pn :d ('samiiiation. For 
steam raising humic coals, containing a fair pro- 
portion of cutielo or sj)o es, aic' the most suit able 
Sporc’ coals arc' nc'cess.iis Im pi odiic c-r-gas work 
Foi diic'ct-fned lurn.nc's tlm hard coals, which aic' 
.dniost tiuc' faniiels. arc:* used Eoal fiom the same 
seam was lound to he usually \('n unilorm, even 
whc'ii dc'liverecl cm dates several ccmis apart — AV, P 

dasotine ftoni nahual qns. Ill lleatuiq value, 
'^jiecific qiaiihf, and specific heat. B P, Ander- 
son. ,1. liicl Eng ('hem , 1920, E2, 852— 857. 
Fohmi'I, K, aie given showing the i eiationsliip hc- 
twc'c'ii (he* cals ])er g -mol ol ncnmal jiaiadln hvdro- 
c.iii nis and the nnmhc'r of caiboii atoms p(*r mol . 
and l)(*tueou the B Tli E jier Ih , per tub (t , and 
|)c'r gall , and the niimbc'r ol caibcm .itonis per mol 
and sp gi in liquid loim rcspei tivelv. In so far 
as gasoline is a mixlnre of noimal fiarafbn hydro- 
caibons, the relation.sliip betwc'en ibe B Tli E, pc'i* 
lb or per gall, and tlu* sp gi (G.) may be expressed 
bv ilu^ ioimula*— B 3'b E pc'i Hi - 23. .‘(30 -3500 G , 
B.Tb E. per gall (at 15 .5'> (' ) 14 200^ 153,500 G 
J'beso loimulio may be apiihed diic'cth to natural- 
gas gasoline and shaight-iun gasoline The pro- 
bable value's of the bealjng value' and sp gr. of the 
\apour and vol of vapour pei gall, have been calcn- 
l.itc'd for lour grades of gasoline, and figures are 
givc'u showing the change m the lieating value and 
sp gi eansed b\ tin' exti ac lion of diflerent .amounts 
of gasoline fiom different giath's of i.ntur.al gas. 

,-C. A. AE 

lava peliohum; (\itohftic Inidroqenal ion of lavo- 
lotatoiif f Hudions i>f — — W St('inko])l and F. 

Bmc'rsdoit .J prakl Cbem . 1920, 101, 75 — 78 
No inversion of the sign of rotation was produced 
by too eatahtic ludrogenatiou ot Java petroleum 

I I actions, and the v’cry slight alter tions oliservcd 
in the magnitude of the Hpetifie lotation appear to 
iiiclu'atc that optical activity is eaused by the pre- 
sence ol a saturatcxl eompound whic h is not atfccted 
bv hvdiogenatiou. 33ie lotation cannot be duo to 
llie prc'senc e of c holestervlene. since this, when cata- 
htic'ally hydrogenated, viebls dc'xtro-rotatory 
chole.stane. The optical .ictivitv of the oils is more 
pronounced as the qiianiity ot unsakiratod sub- 
stances m them diminishes - if. AV, 

Asphalt and coke content of pefrolenni; Ttelations 

betirceii the . AV. Steinkopf and H. AVinter- 

iiitz. J. prakt. Cbem , 1920, lOI, 82—92. 
Petroleums with a high content of hard asphalt 
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Vive also a high yield of coke Soft asphalt can, 
however, play a considerable role in the tormation 
of coke, since certain oils which have a particular y 
small hard asphalt content show « 
number. About 40—00 ol tlie soil asphalt is con- 
v(‘ited into cok-‘ The .liflercnces between the coke 
yields determined at the Mi 

a vacuum are only eon-'iilei able it the oil ha c f, 
asphalt content. — H. A\ . 

Coal-saving. Biownlie. Sw 1 

Eihrr-fn, mi.tmr,. MoClon.iii.l iuul (iill. .SVc XX. 

Mixtures C./ Wonver ...rI I'alnirr Sfc XX 111. 

J\\ll MS 

fad; Mmufaclui. of ai>d Ihnejor. 

J . Aim^tiong. I'i.B. i 40 . 14 J, A) o.i. . 

Pownmn.D Inel, c g , *'oal, peat, '^awdii"!, etc , i'^ 
compressed iiitli a biiidei to toim a long 
bar in mIhcIi di^ep naiiow giooies aie cut in i 
volving blades, running in a bath ol tar "‘‘K ’ 
or othei Ixiuid ubich i> thus depoMted in tlie 
giooies. Un combustion the luiuid pioduccs 
which open up the btnuUiie ol the biiqiieUv and 
thus promote satislactoi> combustion —A u 

r S I’. (aI l;.t aiul ^ii) y ■ - • 

AppI , (\) -.iUO.l^, ^lO UUMG (i>) llRm-«.Al 

i.-i.ri lit. 

(aI Kium.py ilip' pe.it lA 

blookA. cliH'd, RII.I impM iin»t<Al «uh .i ' ' '■ il 
(n) H.i« pt (uiiiii.><>'>AP<l' lA u>nipiYAM.<l 111 > 

llockA. Mhi.li au dii.a Ill'll iii'pi'-iiau-d Ritli .' 
fucl-od ' -A. C 

riodmiva - *' (,n/ma|'fno/ (md 

H L DoheitN. l.V 112 1 -, 1 " > 10 . Com . 
7.0 lb. 

\ COICMN of luel IS subpviod to u (io>s blast ol uir 
to piodme a high tcmpciatuic zone, and a longi- 
tmhnal blast ol sivain loi the production o uaU i- 
.ras The (iirront ot steam may m .starteil ludorc 
The cross blast ts ent.iclv cut oil 'Ilm tuinace com- 
prises a luel shaft communicating uith W 
l)v wav of transcerse tim s opening into the pbalt 
at an intm mediate zone, the shatt at this /one being 
restrnted m sectional area and former 
arches), as to detlei t the transveise h ast down- 
wards l^^tuien the line openings 1 be hie an h« s 
are cnnne< trd bv controllecj passages lor leading a 
portion ..t the ga. of the tran-Nerse Mast direa troin 
one f’ue to the otiiei — A (> 

ao.,.,od,,n< r. B. Sh.lJoii C S P (ol,.miy-, 
(J I ;i-V.47.1, u> IhoiMil. and (o) l,.MU,Bo. 

‘24'^2'i Ai>pl *0 11 b 1", (( ) b '» 1 . (n> 

dU'l"' 

(A) Vuhivs .in- m-un.Kl m, opposite sicb-s ol Ho- 

^Vntie ot a n-tuluo j b- ..m thus ihst.irbing the I n I 
in the cnkiiig /'oo (a) Fn* 1 is ted by means ot .i 
nlnnger tnmi tin* Hoot m a w ab-r-i ooled boppei . 
IfK'atcsl dnectiv aboc- the top cover ot the pto- 
ducer on to a wat< f -< oobil distributor, actuated ex- 
tornally (O Tin- ( over ot tin- pnKl.Ki-r n rnoiintei 
on «hcc 4 . and can lotate on a Itaik running louiid 
the penpherv ot the mam Mrmtun’ A -ujhu- 
fitnicture capable ot rotation is mounted inde- 
pendentlv ot the lop and carries the prodmer- 
o^perating mec-hanisin. (i») 4 he body of th** producer 
irc.apab!c. of rotation whilst the top 
and IH scaled to prevent escape of gas The tf>P has 
a large number of poker openings and vertical 
pokerft whiMi fit loc.selv ut the openings bv ball an^d 
jvocket joints, ho as to lag as the bod v lotates 
balFand-snckct members are ^ 

poker Hlisnks ran move reeiprorally. j|r;: 

raised by actuatinjg^mechanisni and fall by 


at regular intervals, so that the f|i®l hed is main, 
tamed m a porous condition. — A. G. 

Acf’tulei e or hkc (’.rplosive gases dissolved m Jirpuils 
porous charges for eontainers for stoiage of - - 
J. Pint.seb A.-G. E.P. 135 , 511 , 21 . ll.in. Co,,; 

20 5.14 

T'iik <‘baige consists ])aitl.v, but not wboll\ nj 
poious matciials capable ol swelling, c.(/ , ,,„1, 
eldei-pitb. oi bke Mibstames of vc'get.dile onp, 

Futl l^totrss of piodiKinti liquid “ -7 ^ }»n,!.ni 

flnroi K C' IFMxiks From 1 ) .S. J mlusi, ,,,1 
AleobolGo. K 1 M 11 ),.W. 7.5 11 ) 

10 c; ol (‘alcium carbido is addl'd to 50 c.c. of ctliy 
alcohol (0.5 ) Fart of the aeetyleiie pioduu.l Ir 

the deludration of the alcohol dissolves ,n tin 
ahobol, wbiKt tlie balame is jias-sed into a Jinxiiii, 
4)1 .50 (■ c. ot ga.soliiie and 10 c (• ot kerfiseiir ’1],, 
debvcliatc'd ahnliol us filtered off irom any 
In dioxide piodiiced ami is then mixec wnh tl. 
onsoline and kerosene, thus piodm ing a IkiuhI a„,, 
able foi motor fuel or for buiners - - A. G 

n’er.- Piocfss of c'xvrcssing Com 

disfillate'^. 5 V C and V ^ ^1' 

l,;F) 0 .ls 2 . 21 H 20 Ai)pl , 2.1 I 1 1 

Tut- distillate.s are led to a woollen fabrii -ti.iiii. ■ 
umioimlv and mleiiuat.-lv s„p,oit.-d bv a 
that does not ( ausi' imitmal olistructioii , sn ttut 
nndei snfhcieiit prc-ASUie. tin' oils aie I'XfiM -,.i 
tioin the distillate.— A . G 

Caoduo : /■r.'i. n hr dnnuu,, ;■ 'I ' " 

A-m to 1 ).' Lav al Si ji.ii aKU ( u I S 1 1 . h 'M, 

;il ^ 20 Appl , 23 0 M 

Gvhomm. contaminated with walm and 

pun'n-A 1- niixMl witli a s.iponitMMg am ia o 'I u 
KAAtilimg emulsion is biokc'ii, wliitibN n < 1 '• ’’ 
into a lavei ol pnn ga'-oluu' and otliei laM "> - 
laming the so.ip. water, and dirt It's* tioin 1 
line — \\ F 1 '^ 

Vohitilc IhqdnKOihoiC Jiipnd^ li'iin ./r/scs, F 

f,,i (ddaining - ■ '. L. 1 ' . ’ 

1, .‘1.51. 151, 31 X 20 Appl , 11 1<^ I ' 

Tmk gas is mixeil uilb a liuli o< at bon ml aM 
nuxture (omi>M-*d .Vnyllmr ln,uid 1 art, 
n-ingcrated and a<l.le,l to tin- nuMwi. ot ; .e 
bvdroiaibon mi undm pus me, wlmHbv t a- 

tdecoiistitmnt^ ot the gas aie (ombmse.I tla 

ibmsed Iniuid mixing w ilh the oil tlm n li g- i 
liquid is subs.-queii tlv^ .sepal atv d 1 1 oin llu- 1 
iiviliocai boim - . 1 . S G J 


M' 


iiig 


I, i.ldln, ,d .,,1 I. 

Mismmi. oil I' iliAl.lliil 111 .1 ri.l.iliioc iii'y "V' ‘ 
1 , aIijaIiIIv .Miliri.'il 111 till' liiiii/i'i't.il !'■ 
lonl.illiA 11 iiiiiiil'i'i 'll ‘ 7 '' ■ 

III, nil l.ii'.ik up 1.11,1.111 ili'pii-ii- ,'V " " , 

due to the ndation ot the it-lmi and I e 
4liM lunged at (In' low.u end t,) a foiivown ^ ^ 

I'uC Olid /0O4CW o/ fonniug ‘ 

K I* 12 b, 072 . 10 5 10 G,m\ . 1 I ' > ' 

.‘sFK F S P. 1 . 2 ^ 7 ,.'G 2 ol 1 !» 1 ^. .1 I F'lO ' 

.11../ hl.r .ii/'i. „l I- 

Wii.nn r K l>. I.AapOK, ;t! ■■l• 2 ll Aj.l'l ■ 

,Skk K 1’ 127.!, O of 1!)IS, .1 . I'.'l!', ' 

irtrdini) \poirdrred\ furl hi /. i/ii'. /{''O'' ' ^ 

0. A (ollinH. El*. 160,101, I - II' 

it ^ H 

/;«» pioductm; rotary (/nil f-' hr ^ ^ 

nen and F. D. Mar.liall. h.1’. OO.^Ol 
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Distilling peti oleum. E.P, 149,776. Spe I. 

Separating wax from mineral oils. U.S.P. 
1,351,265. See I. ^ • 

J^ihic oxide in gas engines. (J.P. 321,981 Sec VIJ 


nB.-DESTRUCTIVE DISTILLATION; 
HEATING; LIGHTING. 

PATKNXa. 

lictorls and the like [for lou-tcmpeiainre di.dilla- 
tion]. Merzi and McLL'llaii, A C. Midiio, anti 
E. G. W(H‘ks. E P. 149,733, 14 5.19. 

An apparatu.s for feiding fuel to low-tcnipcniLun' 
thstillation retori.s compn.sr.s ono or nioic lati'ral 
conduila projoctin^ horinoritally into tho idort at 
a lo\('l IjC'low tho normal surfnti; of tho find Tho 
conduits ar<' open at ilio top within tho retort, and 
eac]i (onlains a scianv' conv(‘yor wlucli causes the 
tnel to ovi'illow into the K'toit without tlie enuition 
ot dust and consequent fouling of the f“onden8<‘rs 
which occurs wlion the tuel is dropped into the re- 
tort Iroiii a hopi)er — AV. ¥ F 

ll'ood and other (aihonaccotis uiafetial, Process and 

apparatus foi carhomsing . J. F. Weils 

K P. 149,773, 19.5.19. 

Wood, vegetable matter, peat, (onl, lignite, and 
otlier caibonaieouH niateiials are carbonised in a 
veitieal retoit to whicii air is adiuitti'd throiigli tiu' 
grate to hum tho volatile piodints at the boltoin 
The hoi g,is('s pass ufiu.irds tluougli tlie diargi' to 
distil tlie lightei v<jlatilo (onstituents m the uppei 
]Mrt. Tho carbonised material is withdrawn at the 
bottom at tin' moment when the last poition of the 
volatile product is being consumed and is leplaced 
by tho descondmg fuel, — W F, P' 

Vripdahle (harcoal; Prodiichon of highlg active i 

gianular , Verein Chein. Fabr. in Mann- ' 

heim (i P 309,221, 15 1 17. 

A\5)od in funi 'I pu'ces of appropiiate siz.e is impreg- 
nated with solutions o^ Jectioivtes other than 
caustic potash, [lotassiniu caibonate, and .similar 
compounds oi jiotassiiim, and mi lionised at a dull 
leil lieat. It is then lixiviated, impregnated with 
alkali n(( solutions (e g f potassium earhonate), and 
earbnnised at a bright red Jie.it — J. S. G. T 

Disi dlai uni of uood or coat , Pioie'is for innoving 
tar fi mil pioduefs of - K \ Parbet FSP 
]. 351,303. 31 8 20 Appl , 6.11 18 

Sr.r: ¥ P 120 558 ol 19 IK, .1 , 1920, 57 


IIL— TAR AND TAR PRODUCTS. 

Atkah fiision.s. IT Fusion of sodium t>en:tnic-tn- 
di'^idplLOiiate with Si)dnnn Injdioiide for tlir pto- 
duction of resoritiiol. Al, Phillips and 11 I). 

Gibbs .7, Ind Eng Chem , 1920, 12, 857- 800 
Tiic best yields of resoicinol aie obt aim'd bv llio 
fusion of 10 mols of sodium hydioxide with I mol, 
of socliuin benzeue-?/i-clisnl{iln)nate lor 2 his at 
31(F C., in tho preseiu-e ot not moie than I ol 
waU'i. F7. -T.C S , Nov )- G. A M. 

ynphthalene and antiiiaguinone , Nitro-derivative.s 

of . S, N. Dbar. (3iem Soe. Trans , 1920, 

117, 1001—1007 j 

The two isomeric tctiiinitr()riaphtlialene.s were ob- ! 
tamed by nitrating 1 8-dinitronapbthaIene with a 
inixiuro of equal volumes of eoncentrated sulphnno , 
and nitric acids. The hitherto unknown 1.2 6.8- ! 
tetranitro compound separates out from this mix- j 
ture. It does not melt below 300^^ C. Two trinitro- | 


/3-naphthoic acids melting at 220° C. and 215° (3. 
respectively were obtained by tlio nitration of ft- 
tiaphtlioic acid. As the result of the nitration of 
aiitliraquiuone under vaiioiis cuuditions four di- 
intro eompoiincls were obtained, of which tw'o were 
identified as 1 5-clinitroanthrafiuinone, and tho 
j hitherto unknown 1 3-diriitroanlhraquinone, m.p. 

I 240° C , lOHpeetivmly. — G 1'’ M 

j .s-Xijlidine ; Sifnthesn of If L Ifallcr, PI. Q. 

' Adam.s, and PI T. WIk'ii). .1 Amcr. Cliom. 
Soc., 1920, 42, 1810—1812 
.s-Xyli 1)TNE may he prepaied fiom mesitylciie b^ 
way of mesitv Ionic acid and its amide, hut a more 
, sati.staetory process is a mewl die ation of that of 
Willgerodt and Sehnnorcr (Per., 1905, 38, 1472), 
starting Irom ra-4-xvlidine. G7. J G S., i., 670.) 

- VA7 G. 

llalogenaiion . Dliar See XX 

Patent. 

Iteduction of nitio-couipounds. P] F. 150,112, See 
.XX. 

IV.-COLOURING MATTERS AND DYES. 

dijamne di/es. IJ. Sijnthcsis of o-amino-cinnamyF 
idene-quinahline methwdidc. W. H. Mills and 
P. p]. Phans Cbem. Soc. Tians., 1920, 117, 
1035—1010. 

<»-XiTU()C'lNNAMlO uldcli^de Was (oiulciiscd with 
quiualdiiu' in presence of zinc chloiuie with the 
foi matiou ol o-iiitrocinnamyli(iene-qUinul(ime, which 
was leilmed to the amiiuM empound with iron and 
acrtie acid, ami the quateniaiy metliiudidc of this 
base was then prv'parod, tin' ammo-group being 
temporarily protei'ied by acylation. 'I'lic compound 
foiiiis deej) reddish-hrow ii .‘•olutions, w hich are 
tuiiK'd pale >ellow by mineral ands. It dyofl wool 
and .silk a i ich reddish-brown, but tho (ulour is not 
f st to light. Its absorption spectrum differs from 
that of the isoiyanincs, and the compound ehow.s 
little analogy m properties to these .substances. It 
has also no appreciabU* scicsitising action on a 
gelatiuo-hromicle photographu plate.- -G F. M 

(\itechu\ . Constitution of I M Nierenstem. 
Ghein Soc. Tians , 1920, 117, 971 — 979. 

The meth> luted reduction piocliict obtained fiom 
eattsbin tetranu'thyl ether bv Kustaiic'cki and 
fjampe (Pci , 1907, 40, 720), and vaiiously regarded 
as 2 1 6 3' F-pcntamokboxy-3-ctliylcliphenylmethane 
and as 2.4 6.3M'-pcntaTnelhoxv-ay-diphenyIpropane, 
is not icleiilical with eillicr ol tliese substances, 
which havo now been svnthesiscd troni 2.4.6.3'.4'- 
peiitamcthoxy-4i-othvlbeiizophenono ami 2.4.6-tri- 
nu'tlioxvpheii.v 1-,3.4-dmiclhoxvstyryl ki tono respect- 
ivelv. The aiid, however, which is ob- 

tained by the oxidation ot Kostanecki’s methylated 
reduction product, C,oH,,,(),, is shown to lie iden- 
tn al with 2.4.6.3'.4'-pentamethoxyrliphenylacetic 
acid sMitlu'siscd from thc^ corrc.sponding diphenvl- 
mrtlivl chloiulo by the Grigiiard reaction. It is 
miorcliugly deduced that the methvlated reduction 
product is the pv'ntauu'lhox>-aa~dipheiiylpropane. 
Catedim itself would thi'rofoie Ix' leprescntc'd by 
a slight modifieation of Peikiu’s chiomaii formula 
(Trans, Cheni. vSoe , 1902, 81, 1172) - (i. I'’ M. 

Dyes; Table for the idenfifieation of hij mean.s 

of the spectrosiope. J. Aloir. J. S. Atr. Assoc. 
Anal. Chem , 1920, 3, 9—13 

The table given shows the po.sition T)f tho centre 
ot tho absorption-band in the spectra ot a large 
number of dyes as observed in a w ave-leiigth spec- 
troseope. The positions range from 425 for Aurantia 
to 668 tor Tetramethylthioiime. — AA\ P, 9. 

Ultras filtration. Schmitt I. 
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V.-FIBBES; TEXTILES: CELLULOSE 
PAPEB. 

pulp;] ('iiitudmrnt of hlnnhnuj powder 
consuiiipl ion hu the addition of sulphur to^ the 
diuestev liquor [in nianufart lire of ■ J. (*. Iv. 
Spence. Paper, PJ20, 26, ]{) - 21. 

Tablks of the icMilts of :\o expenmeiital (ligchtions, 
with ami without the use ot sulphur, aie <!;iven In 
all eases the sulphur was used at the rate ol I'l.o 
on t)ie weight ot stoik It was louixl lliat I' I Ih. ot 
bulphur etfocted a Having ot only 0 t»2 Ih ol hlea* h- | 
ing jiowdcr (35 avail. C'l). Thw is a small ad\aii- 
tage, since claims that the sulphur leads to increase' 
of \icld and strength are not yet pioved.- A. .J. 11. 

[Pai chmenf] paper joilp’^, Mui da<ir of . F. B. 

SeilK.M t and J F. Minoi Pulp and Paper Alag., 
P)20. 18, Ddl)— 1M2 (F/. Schwallx' and Beekei, 
.1., 1919, Sr)8 V, 1920, ddO A.) 

The presenco ot hydro<'ellulo'-e is ta\ourahle to the 
development of mucilage during the he.it ing of 
paper pulp, and this explains why parchment pulp-, 
having a high copper iinmher lequire less heating 
than pure (cllulose pulps, ft is advantageous tt* 
hiihject pulp to a < old a< id tieatnumt iM’toie heal- 
ing. This incnavSes the amount ot h\di«K » llulo-c 
pri'seut, and also tlu' stumgth ot the [lapcr i>io- 
dueed — A. J . 11 . 

P.ATENTS. 

J'lexddc [fli'taoof] inafeiiiil {<>r inioplanrs. 

N A.T X i eai.N i: P 1 KhTF), l.‘) 19 

No.N-CONurcTiNi. llexihh' l.ihrus are made tiu*proot 
and also generally waieipioot withoui hiss oi tensile 
strength In <oating them with a metal h\ vlceiio- 
Ivtu deposition — A .1 11, 

Artifieiiil and {^(ajde fihir.s 'I i rat >nmf "/ 

A. i>auffs (TP ;122,III d 12 1^ 

Ir suiiahle org.mir suh>tamev, sm h as -ug.us, gl\- 
('Orol, and soluhli- stanh he athhd to the w.itei Used 
tor pVedpitatmg tin* fduts. th.e harmtul elte« ts et 
any lime still pie^cnt (most ot the linu* is lennned 
hy a preliimn.ir\ treatment ol the \i atei ) is min h 
dinunislied and, e'.pen.dh in d\eing, iiiute c\en 
results ai e obtained — \ -I H 

Piliociilin Metlii,d of itiahinq - .T C 

.r.uvis (• S P I .Td dV2, ;3'l ^ 20 AppI .ltd lo 

Jtenewe<l 2d t) 2(t 

A FILM is jjiTxlined tiv spr< ading .i pla-ln s<jlutiou 
ot nitria eliulo'e .nut ai etc Irellnhise «»n .i f ai i u r and 
topjung this with a llnid mixiiiie made hv the 
addilum ot .oct-ine and i olhxlion lo a mixinie et 
acetvhellnlose, n.iphlh.ihne, ,ind eipi.d pails oi 
acetone and a< elate A solution, ^ </ el 

chloral liydrate h fmalK a<hle(l when the niixtiir* 

IS homogeniOMs ni enh r to ledme the iiilhin;- 
mahility of the film \ J H 

[Celluloid] fllniij Oitinitnof ]>lodur{i fi<aii 

W. (’. Pier-on F S }’ 1 ,d';2 216. 7 9 20. AppI . 
27.11.17. 

The celluloid is dissolted in m eloim and thiow u <iu* 
of ftolution, h> the addition ef water, a- ;i thn k 
mass which is then washed, dimd, and pnh'nscd. 

~B V. S. 

raper-ntork : Meldiad of rerlaijnntq — — (' Basker- 

villeandC M. Joyce. U.8 P. 1 .d-B ,092, dl M.2(J 
AppI , 7 10.19. 

AVaete ink(d paper is saturated in a mixture of 
kerosene, horax, so^i, and water. — W. J. W. 


Cl. VI.— BLEACHING; DYEING, &c. (Oct. 80, 1020 . 


Wood-2yulp liquor; Method of and means for ihp^ 

de-acidification of raw . B. Griitz. K.P 

150, .571, 26.11.19. 

The Inpior i.s allowed to How along a trough throii}_r|j 
which the a.slu'.s irom lignite or other brown co.iK 
aio transported in on opposite direction by ineaiK 
of a mechanical coiivoyoi. 'J'he cost ot ncutiaiis.i, 
tioii IS small, and the Inpior obtained may bo iiMd 
tor pieparing aitificial stone. — A. ,J. H. 

Sifda-irlhilose waste lyes; rroccKs for treatinq — - _ 

11. Achenbach. G.P. d22,771, 16 2.19. 

The waste luinor jiasscs down a tower, in wlm h c 
IS coiiconti ated trom about B. (sp. gr. I 0,17) in 
about 10'^ B. (sp. gr. V075) by means of fin 11 , u. 
gases. It can then he etaporated ui the umi,,| 
appaiatiis without Irotluug^ — F. A. C. 

Hemp, Ptoceis far manufatl m nnj an rlii\h, 

imtlaliun T. Honda, Assr. to 11. Nishmim ,, 

F.S.P. 1,351,68.5, .dl.8 20 AppI, d.7.l9 
See K.P. 130,590 ot 1919, J., 1!»20, 114 a. 

l/*uiu'r pulp;] Bratimj and irfinintj enqinc 1 1 ,,, 

‘ - —1 T H. Nash. V S P. 1,351,962, 7 m >11 
AppI ,3 6 19 

fsFh F P 135,7.33 ot 1919, .) , 1920. 60 a. 

Vioofiioi of fahiK <( B. f’llkington, and J M.n dl, 
berg and Co , Ltd. K P 1 19.791, 26 5 19 

( oafrd fahne F S P. 1.3.52,163. See XIV 

p-i'ymnir u.s s>jlv>nf. \\ lu'clcr Set XX 


VI.— BLEACHING ; ‘ DYEING ; PRINTING ; 
FINISHING. 

I'linhaq fohiii^ udh /•e'.M ih/t duffs. A Me 
.Sc.iled note Nil 203.5, Hull 8oc Iml .Mmlin i . 
l!»2o Kb, 173' 171 Keiuu 1 h\ (’ miiuIim / ' 

171--175 

lllK hx.ltloU of b.lsiL (olouts III 1>I luting tl, ''. 1' 
a(h ant.igcoU'U tamed out b\ Using hsui 
instead el .intimonv s.dts (’loth is piinlMl 
,i p.t^te (oiu.tniing .30 g ot h.isie dse iD'i c : 
hum .1(1(1. 590 g ot stan h-tr.ig.i( .iiiih Hiiikt.iitv 
iNt g ol 59 i.innic acid solution, 29 g ui |. .id 
a(«t.ite, .nid 179 g. ot water, sUainied toi i ‘1 
waslu'd ami so.iped, and hnally ( hemn k* d I' ' 
l.u In at nl preveiit.s the tormalion ot tiie le.ul 1 " ic 
hike in the printing paste 'Hit' ( olours so ohi .ui i I 
.lie pnie, tuight, and as fast to washing .uni li ' i’ 
< 1 -, ih.ise (,ht. lined with antinion\ salt.s Idn' -in'it 
ai«‘ .list) lu.wier For naplithol-pi cp'Ut <1 tl' ili 
st««aining toi 5 niin. is siitfieieut Siimlei i.j' m 
t.ivourably on tlie plot ess hut, owing to tht' - ici- 
1 1 \* lU'ss (<t le.id salts to liNtlrogcn sulphide, -n;' a ’ • 
th.it .intinienv salts he imxl in the so.ip halli 

- \ I ii 

Pa 1 1 NTS. 

S> oil I mil fla I i of i'lqcttdilr 01 on 11 . /'? (’'< f'O 

Uilh the ohfnf of III I • h iahnq eat/ faiildolo'J 
sitfisi'i/iieuf hf I’arit iiiij F 4’ .1 Wall cine/' 1 ^ 
1.3!?. 157, 25 11.1!> Coriv., 21 2 19 A<l«lii t 
1.3.5..5I6 (J., 1920. .56H A) 

Foil sfouring in the 1 ohl it is ath isahle to oMii 
( oinpletely the rtsluciiig salt trom the h.ith '' i 
fit), whuh inuv he mach' hv adding in (In 
I kg <4 zinc, nxnli' to a mixturt* ot 40 I ol 
sod.i ot .30" rC B. (sp gr. I 262 1-320) ami •!<' i 

of Kail d(' Javidle of I(F- B. (sp. gi I 
1143) and diluting to BKK) 1. The fibres are sm p. i 
; in this .solution for 12^—21 hrs., rm.scsl, jniinc'li.ii' ' 

; soured ut the hod, riuwd, and then snhjc<t'' " 
I the bleaching proccjw proper. — A. J. H 
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Jiaw [grege] silk; Process of dyeing . E. L. 

Maupai. IJ.8.P. 1,352,014, 7.9.20. T^ppl., 14.6.20. 
Grege silk is hardened by immersion iq a solution 
of a metallic salt, washed, and *dyed with vat 
colours. — A, J. H. 

Sdh fabrics; Machines for fiaiishnuj . G. P 

Vuoiio. E P. J49,8d2, 27 H.19. 

Drying of fabrics [after finishifuj]. AV. Batker 
E.P. 150,031, 3 3.20. 


VII.-ACIDS; ALKALIS; SALTS ; NON- 
METALLIC ELEMENTS. 

Pyrophosphoric acid; Third and fourth dissociation 

constants of . I. M. KoItholF. Pharm AVeok- 

hlad, 1920, 57, 471—478. 

A COLOIUMETIITC iiK'thod js (Icstribcd for the delei- 
mination ot tlic fourth dissociation eonsiant ot 
pyrophosphoric acid, 'rhymolphthalein is usc'd as 
an indicator, and standard solutions of known 
hydrogen ion concentration (onsistin^ of carbonati'- 
biearbonato mixtures. The value K<=4 GxlO was 
found. Otlu'r measurements in mixtures of the tri- 
sodium and the tcdiasodium .salts ^ave K^-=3 6x 
10~“. For tlu' third dissuc latioii constant, K =7 6x 
10*' was found. — AV. S M. 

Alkali chloride siduiions, licitaviour of concen- 
trated dm mil ci'ditoialion, in ptc.'^cncc of 

alkali hydiojodrs C Chorowei . Z aimi'U Chem , 
1920, 33, 201—203. 

In connexion with the iciovi'ry ol potassium ^alts 
Irom vinassi's asli by Lreatmonb with linu! and 
hanum hydroxide, joIlow<‘d by suitable decomposi- 
tion ol the', salts, the soluhilitv ef alkali chloridc-s 
in jircxscneo of hydroxides w" s investigated An 
c'xperimental li<iuor liad the followinj^ composi- 
tion.— Ct, d.r'p,;: OH, 0 9278'r; k, 4792/ 
i\a, 0 933^’^ S, 0 0591 ; SO,, ()‘0321"^, , CO,’ 
0'0705 7 , Tlu' iKjUor was evafioiated in a 4-1 ’ vessel! 
fresh Inpior bein« added arintervals, and the .si'par- 
utcxl salts I. moved pcnodnallv At various stafjes. 
as’ deposition of salts the hoilinp; jxuiit was 

taken, after which the specific {>;>‘t\itv was detei- 
mincMl 111 a modified i)Nknom<>tcr provided witli an 
a.yb<'i?tofi tilter, and tlu' sample then analysed 
Hamples taken after 15, 20, 35, H. and 48 I. lespcc- 
tivelv ot solution had h( en evapoi.ited sliowed 
boilinj:; points incioasiu^ from 1 to 118°, and 
sp. Ki’. liorii 1 2f)5 to 1370. The chlorine ions 
diminished from 12 58 to 7 GGl per 100 k- of 
solution, and the potassium loms remained almost 
constant at approxinnitcdv 17 g All other nms in- 
creased progressively. The figure.s showed the 
\aluc^ Nil ccmcenti..tion/()lI ( oncentration to be a 
constant, and the piodmt ClxGlI also attained a 
constant value. The .lutlior di.scnsses the explana- 
tion of the rising Na Aahie and stationary K value 
by the application of tlu' jihase ride — A\^ J AV 

Jlalotiens ; Solulilifif of ni the con espondniif 

hydracids and akah s<ilts. //. K Olivi’ri- 
Mandahi Gaz. Cliim. Ital., 1920, 50, II , S9 - 98. 
Tun solubilities of (’lilonne in sodium (dilonde solu- 
tions and h.vclrnc'hlorie acid, and of I'romine in 
hydrochloric and livclroln omic m ids, h.no been in- 
vestigared. ((// ,I C.S , n., G14 )— T H. P 

Carhori dioridc , Deiei mination of ni icatcr- 

tnsolubfe rarhnnatn,. C S Bohinsoii. Sod Sci 
1920, 10 , 41-47. ’ 

Deteiiminati 0N8 were made of tlio carbonate con- 
tent of samples of limestone, marl, and sod. The 
first method used W'as that of Van Slyko (J., 1919, 
40 a), in which the sample was decomposed in a 
partially evacuated flask containing .standard 


barium hjfdroxide. The second method used wds a 
gasomctric one, originally proposed for soluble car- 
bonates by Van Slyke (J., 1917, 914). A special 
i form of finely-graduated cup nitrometer was used, 

' wuth a tubo and special stopjier holding the weighed 
I samplfl introduced Ix'twuH'ii the bottom of the nitro- 
I meter and tho leyeliing tube which contained mer- 
' eiiry. The apparatus having been rendered air- 
lrc<‘, hydioclilonc acid is inti odiici'd fiuin the cup 
into the nitrometer and allowu'd to run down and 
; mix with the sample. AlU'r ail tiie gas has been 
evolved, its volume is read and its weight caleiilateil 
from tables prepared lor tho (oiiditioiis of tho 
method. The gasometric method was found to l>e 
the more aceurato of tiic tw'o, hut the first method 
IS to he preferred tor samples whieli arc low in 
inagiiesiurn carbon ate. — J H. .1, 

Tliionjanafes; Vohtmctnr detcnni nation of 

inith potassium jicnuam/anate R. Meiirice. 
Ann Cliini. Analyt , 1920, 2, 272- 273. 
'rriiocY\NATE8 iiiay ho detei mined by adding to 
tlnur Mil[)hnric ai id .solution .'in exi'css of standard- 
•ised permanganate solution and then titrating the 
<*x(’c.ss w'ltfi liyd logon pel oxide solution. Tlie excess 
of peimangaiiate added ‘-houhl he at least one-halt 
of that leijuiied for tlie mtnal oxidation of the 
1 hio( yanate. Direct titration of thiocyanates w’ith 
jM'rinangana te solution \iehls low icsults.- — AV^. P. B, 

Sttlpli nn/l iJiJoiide, t'^ynthcsi! of in presence of 

onjanic (ompound'i G Cusm;ino Gaz. C’him. 
Jtal , 1920, 50, 11 , 70 80 

In general, ki’tonc's witli oiu' caihonyl group iii- 
iie.ise the m‘I(m ity of combination ot (hlonne with 
bul))hur dioxide to tonn sulpiiiiiwl chloride, this 
propel t\ dis;ippeariiig wlum a halogen, nitio- or 
.sulpho-group IS ijitrodmed into the molecule at 
•inv distanci* from tiu’ eaihonjl gioup, the preseni'e 
ol carhoxil is witliout ethet la aa-dikctones, one 
of (he (arhonyl groups may inlluenco tho other in 
Gie .same way as a negatn.* gimip does. Tlio 
la< k ol accch'i ating af tion exliihited hv the (jUinoiies 
.ind (eitaui otlier (omjioiinds is asenbed to tho 
tormation of stahh' eompomids with either the 
(hlorinc or the ‘^iilpliur dioxide —T. H. P, 

nanum perondc, Peart ions of \cith other 

o rides I nrc.st Kjafions on some rapid low tern- 
ja’idtiire leacfions by uicans of hcatina curves. 

J. A. Hediall ami N. von Zweigbergk. Z. anorg. 
Ghein , 1919, lOH, 119- 1.3G. 

The n'aetions hetw'een haiinm dioxulo and a fargo 
numlier ot otlier oxVtes were studied by moans of 
beating euives, .'us de«<'rib(.si m a jirovious paper 
(this .1 , 1919, 11 a) ()t the oxides examined only 
SnO. Su(h, and ZrO, had no action at all. 
Purely eatal\tie deeomjiosit loii ot tho barium di- 
oxide was brought about by MgO^ CaO, CuO. CdO, 
]>aj(),, and CeOj. In other east's tlio decomposition 
ot the dioxide was iollowed hv i ombinatioii with 
tlio h.innm oxide formed, c.y., with ZnO, A1 O 
.uul liO^. (Ui O and Bi^Oj were oxidrsod by the 
b. Ilium tlioxide, and with llie tollowing oxides oxi- 
ilalion oeenired tollowed hv (omhination with tho 
i.’duecd barium oxide — Asd),, Sh.Oj, Sb.O., CrA), 
U 3 O,, MnO, Mn,()„ iMmO,, Mn 03 ,'Fod)„ NiO, and 
GoG. In some eases the leaetion took place with 
gieat violence, notably with Cut), V,()„ Sb.O,, 
Gr/),, aIoG,„ and MnO [i’f .1 GS , 1920. 11., 35 ) 

— K. H. 11. 

Uydiogen^ peroxide; Kicifiolytic production of 

• E. W. iSkirrow and F. K. Stem. Trans. 

Amcr. Electiochem Soi'., 1920, GlJ— 79. [Advance 
copy.] 

Results obtained by the electrolytic decomposition 
of sulphuric acid, and of .sodium and potassium bi- 
sulphato solutions, showed that the current effici- 
eiicie.s with which persulphurie acid was formed 
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were al>out tho same 111 all threo solutions. Plati- 
nuffij with tho possible exc'cption of manganese 
dioxide, alone affords a suitable anodo material. 
Sodium persulphate solutions can be produced of a 
much higher concentration than can persulpluirie i 
acid, w ithout loss of current elHciencv. Distillation 
of potassium persulphate ^Mtll sulphuric acid and 
water gave reasonably high yields — about 80"'^ — ol 
hydrogen peroxide. In the case of sodium persul- 
phate, m no case did distillation yield nioio than 
9% of the theoretical aiuomit ol liMlrogen peroxide 
Distillation of peisulphuru* m ul or sodium pei sul- 
phate solutions would need to he procedi'd hv ex- 
tremely careful riTiiovnl ol all ratnlvtic inipiirities 

-.1 8. G. T 

Liquid (III ; lfc( t tficdf ion of - . E Daihet Chun, 
et Ind., J9‘J0, 4, I 17— lot) 

In liquid .ur icitdieis lu uhnli no means are pio- 
videii for drawing off argon, it is impossible to 
attain absolute puiitv of tbe nitiogen or ox\geu 
K IS fallacious to a-^Numc that niliogen. showing 
0‘1 — 0 2 " on analysis, is ol 9ti 9 — 99 S ' purit\, 

as this content ot owgen implies an even highei 
proportion ot argon, the l.itter being more \olatile 
and not so readih ai rested In th(‘ lefliix condensers 
Removal of argon troin the reCilMug (oliinm may 
1)0 effec ted W'ltb even more faelllt^ than tlie si'para- 
tion ot amvl alc<di d from etlnl alcohol, ami tin' 
einplo.Mneut of legul.iiOM and tl'ei momelei s foi 
this purpose is es',»,‘nual Argon ot anv selc'i‘t<‘d 
coiH-enlration mav hi' drawn otl (cmt iiim»usl\ at 
certain phito ot tlu' ec'iumn jiKluahh the louei 
ones, without ‘•“dioiis manifodation ot the rectitun- 
tion proc*‘ss or ii’ilrifdn ation m couTrol tc-t'- 

W I W 

TTVoA (uhIs and host's KolthotF So Will 
Pafassinm and .'o./iaa/, Quail. uoli Set XX 1 11 

Mixtiu f's of ^ Wcsi'.c'r <irid P.ilmc i .s'arXXIlI 
Pmknts 

Safplinnc acul , f tdt^afion of ii\t nostt /yu.'<c‘i 
evUi’t'd tn the (‘>ni uf . 11 PeU>i- 

sen G P 302 lU. 23 2 17 

Tuf. wa,te .gaM'i ai^ I (i')led h.v lining them to etlca l 
a preliminaiv c on* < nt' aiioa i»i (old -ulphuiic uc ul, 
and ai»‘ tin n pas'* d iioo t lie lead ch.tmhei', in 
rdaic'of th" water m -le.ita lommonU * !Mplo>e<l 

.1 S G T 

Furnate, ftr raiiijtna 'ttd endotf' errnic aos leactuins 
[fjj , pnulxntoin 0 / niGu ojaU: Elektrmhcm 
Werke, G m h II. K P. 119.303, 3 6 IS Corn , 
2:13 17 Addn to 32>l ot 1911 td , 1911, 812) 

I.v an eiectri* ai* tuiria* i on -t r'n led in :n * or<Iam 4 * 
with the* fornn r »pat*ro, .1 <hmhh'-w alhsl ^ w:it 4 r- 
. cooletl rm-talim tul)*- p.i-, < s through tin- up|M*r fvn.-r 
of the turna'e. I h, git-, li'jm the ’furnace p.t^-* 
directly Irom the ur* / ‘ rM* itOo ’his tuh 4 ', whnh e- 
of such dimension^' mat th*' ga-^s Ie.i\e it , 1 ! .dmut 
- 1 >IK: - r Th*' I <.m ‘ nit.ili'ui or nilrn oxide* 

IS ther*'i\v in(r''a'.*d to 2 > , eon.pire'd with 1 o 

hitherto .ittainc'd d S G 'J 

yiiru' oroia; Pt o'J \i f h-o, ■</ - m qut trofine^ 

F Gerhardt G P 32! osi 9 I 2 13 Ad'In. to 

;V}3, 2-3.3 (J , 11)19, ^91 \> 

Tiik exhaust gaM-* ol tli" e ngine are* uhli-.t*l to nr*'- 
heat tho air or gas stream emploved to prodme 
tiirhuleiiee of tl'o f barge - J. .S G. T 

tj'ajtfoijs rearfionM. ifitahjt'f J>roff”fS for rffetdinn 

morr fnpffUilli/ for ihr pmdxirtion of aruifit 

of nttroQrn from rniTturpii of ammonni and air nr 
orygfn. Fernmlit A An. G.P. 29H,9H|, 2.*3.I6. 

Thr ga>)coiis mixtiirq^is passed orer material of the 


nature of alumiiiate-^ilicates, 111 which thi* 
aluminium has boon displaced by ono or nioio 
elements, tho oxides of w'hich are soluble in alkali, 
in addition, or alternatively, tho alkali of tla' 
aluniiiiate-silieale may bo eiitirc'ly rc'placed by 01 ,,. 
or more lu'av> metals. Natuial basc'-t'xc hangm,, 
silicate nuneials or artificially produce'll nhiniiiui, 
silicate's of licavv metals, such as chromium, man 
gaiic'sc', cohalt, nic'kc'l, c'tc , may he c'tiiployi'd. y 
pioilnct containing cohalfc and Lungston wlic'u d,!, 
ploM'd as cataUst allords practically a (piantitatn , 

\ icld of cldoiiiic' hv the oxidation ol liydroc hloi , 
acid, and a pioclmt containing imkcl and hm,,, 
may In'* used lor the oxidation of a mixtuie of Mg 
pliiir dioxide' and an to sulphur liioxidc' 

-J S G T 

Ammonia; Syniheitc production of . H. (' 

Gic'cnwcmd. U8P. 1,312,331, 12 S 19. Ap)., 

1.3 2 IS 

Hyduogf.n and nitrogen are pas.stul over a heated 
cat:il\st at .1 \e!c)cit\ ol a million iitic's 01 imu*' p , 
hum lor c'Uf li litii' ol cat.dv'.t '-pace. Using M, 1 ,,, 
lum lities ot the* mixtuic at ItKl atm, Mc'id, , 
about 13 kg. ol aiiimoni.i pc'i In. {»cr litie ot (ai.ii\ 
"p.ue ma\ he olitanud it is ad\ is.iM*' tc.i u -* I'l 
20 J e xcess ol inliogi n. \V. .) . \V. 

r .laiannim, Puniuttion of - (u) Aiun.n,, 

.snni ht'sis ititd (otolxjst thetvfov (c) .l/aac , 
(i), K, i) Pi od\ii (wn t>f ainmoniij \ ( 
GIaiu>, .Vssr to Tho Xiliogcii C'oip. P S 1> 
l.;r)2.17l. (u) 1.. 332,17s, (I) l.332,i;it ,,, 

l,:r»2,I''0. G) 1..332,1^1. and {t) 1, 11.32, 1^2. 7''j, 
.\p[)l . ( \ l 213 Id. 1 11) 17 3 19, ( i ) S 9 19. ( 0 , 1 1 
It 1 20 

.V c,vsioi.8 mixtui*' (tunaiiinig niiiogou ami 
g* n m hiougjil iiM'lc 1 ln‘j.h j>ie''-uie into * i ic 
wnli .1 c.it,il\si (oiiipiming (a) an .ilk.ili i-. , 

< \ .in.im id*' . (a) .1 m**t al c a (i,ih!« cjt loi m nig .1 u 1 ; 1 1 
.It an ammoiiia-toi mnig tc mpei .ituic.', to o 1 [ V I . ■ 

.1 (oiiifaiuml ol an alkali nu i.d ami c,nl>oa *; r 
.tlk.ili riK'tal inlimai*'l> .is-oc lal* d with i.'i'. 
m.vngam"'<'. .imi non , (i ) a c onipouiid t out. 0101 : ,, 
.Ooin of carbon united to tuo niticjgcn ,i(*aii- ,i 
.i tempei aliir*' Ih'Iow 330 ), (ii) a i \ .nniiiuih mi,- 
po«'ilioti including coli.ilt, 1 19 .1 c i .iii.iiiiiii.' ' 
po-viticiu cont.nning nuing.nicsc or (i) .1 * \ o 1 . 
‘omp'iuml <*>in,nmiig j>ot .1 «-.i urn - (' I 

p'jono.j, n (ofOponud oj on aihoii imtal /', m v. . 
ohfainnii} fhi - .1 G I’Limi. A- 1 l * I • 

X It rc*gen (.‘*u p r .s P I .‘{32,1 73 7 '• 2'i 
l.‘i 7 17 

An .dk.ciim m'.ii th c.irhon.itc 1111 x 1-11 with 1 * 0 
m .0 [4 d upon l'\ 1 1 * <• 111 1 1 v)g4'n ^ leldi ng ,iii aik, 1 1 
4',irlli cNannh' 'Ihis m (oii\tit4d into an ..1, 1 
cv.ninh) h\ nil*i.i*tion with an alk.di c.iihcin'' 

f I 

M tfidhc ruonidt'^ , /hears* urn/ incn m for jo ' 

- . (' P llid.h'ii A'-si t(»Niln‘ *11 Ih''’! ’ 

Co r h P I .132 l'‘2, 7 20 Appl 1^1! 

A MIXTi HK ol c ai hon . 1 1 kail c ai h'm.il 4 ', .nel < 'Ja \ . 1 
nuiteri.d iic.iuscel t** liai 4 | down a luMia**'! i'* 
i 4 'lor I in pre m << ol .ni ii'H <'iiding 4 ui n lit ot t'Hr 
gc'ii. 1 he In'ating h r«'gailai 4 cl so ih.it m* .ippi*’ 
alih' toimatioii ol iiainch' l.iki's plu<4' iiiiul t'* 

( iiargc' h.is 1 4',i* }h'< 1 t h»* lo'^ • i peu t nui el 1 1'*' 1 * " 
at whnh st.igc thi* tempciatur4> h '•aidcl* 1 .0 ■ * 
tin* ii.innl*’ pieclutiil l*c'ing lapi'IK <**(' 1*1 ' 

eiiivrgc's to pi4'\4nl l4»'''C liom \oiat ilmat mn ^ 

Sifroi/tn. f*rofrm foi fi nu<f nfrho^p!ir> ’< 

C P Hidden, A^‘cr t-i Nitrogen Pici i 
C S.P. ],:tr/2,l9.3. 7 9,20. Appl , *3 4 P' 

For the fixation of nitrogen by me.niH cd j' " ^ 

fhnrge, conxtituenta of whioh are cafmnl* " \ | 

htntng with frw nitrogen to form a ry-auu 
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carbon monoxide^ the charge is first heated to a 
cyaiiidc-forming temperature by dirort gaseous con- 
vection, tlie gas employed being such as to prevent 
formation of cyanide. Nitrogen, preheated to th<‘ 
reaction temperature, is tlien intiodueed, after 
ivhieh (ool nitrogt'ii is passed in to remove the 
carbon monoxide tormiHl, and at the same time to 
cool tile ])iodiict lielou' the tmnyiei atnr<* at wlin Ii 
cailion nionoxidi' rmiets on tiie e\anide. — AV J. AV. 

J^atassntin sulphate; Matin fad ui e, of . Fabr 

de Plod Chi in. de 'riiann vl de Aliilhouse. K P 
1.37,0 lb, .3U.12 PJ. Conv , ,30 J2 18 
PoTASHinM sulphate is pK'paied liy the adion on 
tinely-powden'd potassium rlilorido ol sulphuric 
acid of lSucIi strength (70 — 72/ lIj,S()^) as to render 
ilio moist inixtuie as pulvendont as yiossihle The 
mixtuie m lieated in three stages, first at 100^ — 
120''-' C , witli stirring, then at C., and linallv 
at 800^ C By iming a slight excess of sulphuiic 
acid a Riilphate is obtained almost or quite fiee fiom 
chloride, csiiccially if non is replaced by hi n k 
in tlie lurnaios used for the last two stages Potas- 
sium biMilphate may be suhslituled foi sulphiiiH 
acid — C 1 

Hod salt htitir or sohtfioiis of tod: salt in nater; 

lieinoi'al of calcium and tnar/nesnim fiom 

F A Fieeth and L A. Mnnio. K.P. 110,707. 
1.5 2 10 

Tiir Usual pioccss for the jmnfication of bi me (k. 
Aloud, M P. 417.5 ol 1874 and ,3.509 of 187,8) is modi- 
ticd bv .idding the sodium carbonate and calcium 
li\ dioxide with gc'iitle si in mg, the leageiits bein'!: 
maintained at 2.5*''’ C. The piecipitatc thus foinied 
set ties 1 eadilv — C\ I 

Hifpodilorites : Idcctt at iitic appatatus for the 
direct production of-- — P l*cstalozza. EP 
1.50,214, 19 2.19. 

A VAT IS snhdieidcHl into a iiuinher of cells hv trans- 
verse iiartitinns, tlie Iowct poitions of which are 
constmeted of the same material as the vat. the 
remainder lieing eonstitnied of eh'etneally conduct- 
ing mate 1 ml seiving as anode for one coll and 
''athocle ior the ac^]a>.eni cell The .several cells 
eomiunnicate with one anotimr hv apeitnrevS in the 
partitions. tlie<<' liemg sl.iggmed A double senes 
of (oolnig pptes, constituted picferabh of glass, 
and bndl up ol sectfoiis eonncited logidhcr by elas- 
tic ronpling.s, is immersid in the cells, tlie one 
series liaversing tlm even-numbered eelP and the 
other the odd-tiiimbei ed cells, — ,T. S (1 T 

Ahiiuiiia Proces'i for the maiinfad nt c of - — J. 

Aloicl. E P. 149,769, 17 5 19. 

Alvmjnium sulphate is obtained by treating 
bauxite with a inixtuie ol sulpliur dioxide, an. 
and steam at a teinperatuio not al)o\c 800° C in 
111 a H.irgieavcvi or other .suitable lurnaco The 
mass IS treated with liot wuitei, the solution filiered, 
i oiu cnti ated, heated to boiling point in a closed 
exhaimt apyiaiatiis, and a solution ol sodium lliio- 
sul})bate added, Al/SO,), i 3Na 8,0,- Al,(), h 
3SO^, I 3S r3Na^8(h The non leniains as leiroiis 
sulpliate 111 solution The imxtuie ol alnuiina ainl 
.'.iilplnir IS waslied, diiod, .ind (alcined. Pait ol 
the Kuljibnr dioxide pioduct'd is utilised in the first 
siagc o[ the process and pait m ugeneiating 
sodium thiosulphate from sodmni snlplndc pio- 
dueeil by icsUietion ol sodmm sulphate by carbon. 
The fiist stage ol the proccvss can be accelct ated by 
passing tlio gas mix! lire oier an oxide of iron 
catalyst oi adding to the bauxite l--2',_ of 
aluniininm or other chloride.- C. I 

Ahiininium nittate; Fi eparafutn of — — . J. ,1. 

Hood. E.P. 149,783, 20.5.19. 

Normal aluminium nitrate is prepared by double 


* decomposition of aluminium sulphate with calctium, 
! barium, ammonium, or potassium nitrate. — C. I. 

Lead arsenate; Method of maliin{} . E. O. 

Baistow', Assi to The Dow Chemical Co. U.S.P. 
1,319,707, 17 8 20. Appb, 28.0.18. 

IjEvi) oxide, m excels, is mixed with lead acetate 
and the losulting basic le.id acetate is separated. 
A solution ol the b.ism a(ctale is continuously 
mixed with arsenic acid, lead ai senate being pre- 
cijiitati'cl. — A. Ci. 

Soda^ etc., Fiocess of drjiosltl tiij , AV. F. 

AValtersoii. U S.P. 1,3, 51), 128. 17 8 20 Appl., 
8 9.19 

' 4’mu ciwstals are foiiiK’d aiotind n thin stick of 
H'latively small mass compared with the mass of 
' the eiy.stals wlinh grow upon it. The whole, in- 
cluding the stick, IS fiuallv bioki'n up. — AV. H. C. 

Ziiconiiim oxide, Method of obtaining , L. E. 

Baiton, Assr. to 3 bo Titanium Alloy Alamifactur- 
ingCo. U.SP. 1,351,091,31.8 20. Appl., 24.9.19. 
Material containing ziiconiuin oxide is melted 
with a ( ai bouaeeoiis niliuiiig agent, the zirconium 
c..yanonitrido produced iKung then caused to react 
with an alkali .sulphate.— AV J, AV. 

Thorium; Itecoien/of k AV. Ryan, Assr to 

kimlsay kiglit Co U S P. 1,. 351, 489, 31.8.20. 
App! , 29 5 18 

3'iiojiTrM is precipitaled as a metaphosphate from 
u dissolved thorium salt — (' I. 

Allah-mdnl hydroxides . i'/orrss of prodvenuj 

S. S. Sacltlei r S P 1,351,693, 31.8.20. 

Appl. 21 3 19. 

Sodium hydroxide is produced by interaction oi 
clLsodmiu phosphate (281 pts) and calcium 
h.vdroxide (118- 222 pt'' )— C 1. 

fhldiocjen sutjdiide , Froceiss of vianufactuuncj 

K. Jkc^da 1 .S B 1,351,755, 7.9 20. 

Apjil , 12.11 17. 

Suijuiru and fuel gas are caused to inteiaet in the 
pieseiKo of a catalyst — C 1 

Oxide ot oxides of mangain sc , Method, of prodiic- 

ing B. F. Lovelace V S.P. 1,352,208, 

7 9 20 Appl, 214 19 

A soiATioN of ammonium carlionate is electrolysed 
in a single comp^rlinent cell at a temperature 
below' 3.5° C , one ot the anodc-s containing man- 
ganese. — B. \ S. 

Sodium laeaihonate and hydrogen , Method of pro- 
ducing ■ — — . A, Nagelvooit, Assr. to The 

Nitiogen Coip. U.S.P. 1 ,3.52,211 , 7 9.20. Appl, 
7 2.20 

Tn the aininonia-soda p^o(■es^ tlu' aminoniated bnne 
IS treatc'cl with carbon dioxide' diluted wuth 
bydiogen. The piesence ol the hydrogen keeps 
down the teinperatuio and thus favouis the forma- 
tion ol large ciystals ol sodium bicarbonate. The 
sepal ated hydiogen is collected foi use in the 
syiuheiic preparation of ammonia.— B. V. S. 

JJydrogen picioxide, Fmccss fot stabilising solu- 
tions of . A. Queisser C« P. 321,616, 20.4.19. 

AVater-solvule complex salts ol salicylic acid with 
boiax or disodium iilio^ijlmtc aie added to solu- 
tions ot hydrogen peroxide - k C. 

, Ciiibon and the like: Ft odudion of suhstantiall% 
pure . U. AVillianis, Assr. to Nitrogen Pro- 

ducts Co. U S P. 1.3.52,162, 7.9 20. Appk, 24.1.18, 
Carbon monoxide is converted into carbon dioxide 
and fiee carbon by heating at a temperature below 
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700° C. in the presence of a catalyst, the latter 
being agitated to facilitate the conversion. 

— D. F. T. 

Aluminous materials ; Process for purifying . 

Carborundum Co.. Ltd Fioni O. Hutchins, 
E.P. 150,116, 18.6 19 

See IJ.S.P. 1,310,312 ol 1919, J , 1919, r>31 a. 

Nitrogen; Appanif us foi fiiation of . K. C IL 

Marks. From Nitiogon Pioducts Co. K P. 
150,127, 23.6 19 

See U.S.P. 1,321 ,S92 of 191!), .1 , F)20. 21 a 
Nitric oxtde. F P 122,173. Sec \1. 


VIIL-CLASS; CERAMICS. 

l{cf)acto)ies; Phii^uul chaiactcnsfu'i of spcciah 

. {Part i) J^/r< t III lit legist ivil If at high tem- 

peiatuies. M. L ILutmiuiii, A P. Sulli\.iii. and 
I). E. Allen. 'J'rans Anicr. Elect roclicm ^o< , 
1920, 1 — 15. [.\d\.incc i i>|)v ] (,St c aUo J., 
1920, 36,1 A.) 

The electrical ity ot nine ('rnunctcial i«‘liai- 

tories wa.s detcnniiuni Fireil.iv hrn ks of guide A 
(juality and ( oar-'O tcMure, bauxite In u k.'-, and silita 
bricks with a luiK'-bond ii.wo regiilai u'smtivit.\ 
curves. C\u Ian iiinl'iiu lank'' containing '95 ot 
car hot rax C ’ and 5 ui bo ml ga\c> vimn.ir c uim's, 
the resistivitv being coimiant when the In ick.s wcie 
maiutaincd at l-ltHi C ” Carbotrax II,” on the con- 
trary, showe<la ' tpid dii i cxmc' oi ic'^istuitc with in- 
creasing time oi boating poe t y^t illis<'d (.irlimnn- 
dum (“ Hefrax ”) gave (luite ic'gular cuivc''. tin* ic- 
sistivity being low .it all totu|ioi atiiu'^ Witb m.ig- 
nesia bricks tiicrc was a niaikcMl diffeic'nce bcdwcM-n 
the resistivity < urvos during heating and cooling 
and a pcr^uliar fiatt<*nmg ot tin^ heating curves 
(indicating .1 ( oiistaiu v .<t tcsistame) bctvvcon liHliJ" 
and 1150° C . wbuli ajipears to indic ate' a plivsK-d 
change iii tin* stmclure ot tlic' m.ignc'si.i Tin* 

cooling curves did not .show this llatteniiig 'I'lie 

difference between lln> lesistivitv (tirvc''^ dunng 
heating and cooling ol brn ks (»t natural /.luonia u 
very marked On ii.-ating tin* r«sisUvit\ fc-ll vc-iv 
rapidly until a l< inpcratnrc ot 1200 ' C vva-^ 
readied, attc i which it te ll \«i\ slovvlv, indic.iiing 
that n pc'rni.im nt ( bangM o/ ' urs on h»*ating zirc oni.i 
to 1200° C C'’ar'>'-gi .line 1 i in tin. e brn ks |>( ssc-ss^d 
low resistivities at all tc mpciatun's. th** rcsisuvitv 
’omaining practnallv i oiist.int h.-twcM ii 1100" and 
1200° C, nnrcriOiig b< twc* ii I2t!9 an«l l.TiO' C, 
and again dcs'r* .mm trom idaj to (’ The 

c'ooiing curves diti* r grealiv tiom the luMiing 
curves. A tahb* 'bow mg lisc u s|..Uv n ioh ot tin* 
materials exaimimd wlwn cold and .m v.nious tem- 
peratures ween ami 17k» C u given 
* AH S 

Poreelatn [firnl at] Srgn ri,or 7 't '] IL-iiwig 
Sprec’hsaal, 1920, 5.1, JILL lit','* 

PoRCKI.AiN.s niatuiing at com* 7 ') 'bould In* im. d 

extensively in the future* on account ol tin* saving 
in fuel as comparcMl with those* firc-d at »onc 13 1 I 

but to obtain the tmst icviilt- tb.* ovt*ns must b** 
re-desigm'd and additional hrts cinpiovcd All 
German hard porcelains may h * his< inHired at 
cone 9 when very Hrn l> grounci In sole French 
porccdains the (lav.'ciuarfz ratio is less impc»rtatif 
than in the hardt'r G<*rman prodm r Poredams 
bred at cone 7 ^9 have a sligiit hluish tinge* it 
(juartz i.s used, but this disappears if Hint is -iihsti- 
itited, A number of formuite for bodies and for 
glases of various colours nro given. The inaterialM 
used for a liody for glazed porcelain should not b« 
ground for more than 24 hrs., as if it is too finely 
^ound.the glaze sub^ucntly applied will craze. 


IX.— B0IU>INa MATERIALS. 

Materials for bodies which are not to be glazed may 
bo ground for 70 — 100 hrs. — A. B. 8. 

VUra-filtraticn. Schmitt. See T. 

Patents. 

Clay; Prepaiation of — ^ — for shaping in the dni 
state under high jiressinc intJi the aid of heai, 
(’liciii. Lab. iur d’onindusti le uiul Tonindustrn*' 
zcit. 11. Seger it E. (bamcr, (LP. 321.‘),)0 
20.1 15. 

The plasticity oi c*lav is destroyed by lu*ating lo , 
tcinpeiature above that oidmanly used for divin 
hut bi*lovv the hung tcmpeiaturc. The piodnii 
when siihj<'(*ted to high pressure ami then linil 
form', a .strong mass suitable for bricks. — A. B ,s 

Pnaniel coating; Pioducing an on rrs^efs ni.g 

the like. V Wagner. (l.P. 321 ,810, 12 I l!» 

.\ MiVTriiE ot borax, bionziU*, and bin k (opp i 
oxide applu'd to tlic siirfato of tin* vessels gi\r> ,,,, 
firing a crystalline lironze appeatamt* ol ],ij 
yellow, or green colour A 

(dass sii) fam ; 1*1 oicw for ttcnting — - T I , 

E P. 1 n,7.37, 12 6 20 Conv . 20 11.17 
Sfe V S P 1,306,505 ol 1!)19, .1 , lOP), 579 \ 

l>i ging n ucihlcs {fui melting sfeC and o* , < 
.s/c/arev] , Appaiatits fm - L i 

EP 119.703,22.10 18 


IX.-BUILDING MATERIALS. 

f'oiffand iciiienf, hudiaidtc hmi , iih(< , 
o^hes ; Longd ime test \ of - — . J.Hiioi ,] i , 
Eng, Tokyo Imp t’niv , 1'920, 10, 15") Wj 

PvuTictir.VHH aie givi'ii ot an nuc't ig 

im*rued ovoi 20 vmirs ago in i oiim'st loii i > 
i/iaiiufai tun* ot <'on(ictc‘ blocks loi haibcii.j ■ I 
No c ,i'e ot (b ( omposition ol c c*mcnt l»v the i !e , e 
action ol S4*a-walc*r alom* has |»i'<>n obseived , , 
wiicTc* detective c<*mc‘nt was iisccj. If i> ^ 
lli.it Poitlaiid ceiimiit ol good (pialiT . pi r 
g.'iugc*il. . .cn h<> made* to icsmt (In* mtinn > 
w.iter toi ail imlimifcd time “ ,Ni at 
hM(pn'tt<*s altaim-d their m.iximiini sir*”. ,, 
b ss lb, in a vc*.ir and tbc'ii lapillv la ain i7* 
III 'Joim* ca'C's losing their tc*nsile stien;j!li .e i 
III four or five* vc*ais, tliough still lemainn.j, . i . 
and i*vc*n showing iin'reasc'd compres^n,. i,;. 

I In* tc-ti'ilc' strc*ngth m air and in fie-h v' o 
' rc*a'C*d simil.iily at first, but aftc*r tin* i 

tile c bangc’S W(*re irrc*gnlar, although 9., , > 
N'lidcm V I ) gi.iclual imicas.* “ Vi.ii bv 
linn* gave simil.ir le-ults in air .md m '** ' * . 

hut .ittaiiied a maximum stn iiglh m i 

.if t<*i t liM'c V < .11 s a 1 1**1 w Im h a cb ( i <*a * * ' 

u itb total di'm(c*gr. It ion m )> 7vt.ii' l*i *' ' * 
tests of nnut.ii made with 1 part ol <>!i' *, i * 
wl * md sleiWed pi Ogl c s>.i\ 4‘ lllMe.'iH. s 11) I . 
uitii age, no 'ign ivt dismti grat ion Icem*.*, o’ * * * *! 
ibe ulnmato teii'ile sliengths al'aimd w*i* 

"") and 50 kg p>*r sf{ cm m air and m i * ' 
n sp,'f t ivelv Similar ti'sts with bvlm ’ u 
mortar imli(at4*cl an ultimate* iu.imi sum . lei 
str«hgtli 1)1 .ibout 20 k>' J). 1 '!) Ill Will 

f cnn-nUoiinl iinul.ir tin* iin-aii fm.d sh.i, '!i : 

22 vears ni air, t^e^b watc*r, and *1 i w * ' 
sjiertivclv were* as ioibtvvs Tei’'ilt . 7i', 12 
♦TUshing, 620. .500 , 350 kg pc'r '<i * ’ 
bvdr.iiilic linn* mortals gave similar le'uli- E ‘ 
of the c I usliing sti ength ol morf Jir hri'iuet o - i i i 
with loaisc' hc-ach sniid, ” stand. ird ” **''’.<1 ' 

sfiiid mdiich passid through a sieve witli 220 n * 
per fM|, cm. confiruu'rl the superiority of tin* i -. la 
nandu, which gave results 50"^ or more higlni t i n 
the fine sand. The strength of morint' ' 
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water appears to be nearly in inverse ratio to the 
proportion of sand present; the n:ost regular m- 
creabcs ni strength were shown wii.h 1‘.2 mortar. 
The use of volcanic ashes in mortar is*of no advan- 
tage in air, but in sea water considerably increased 
strength lesults from using properly proportioned 
mixtures of suitable ash with cement and sand. 
Comparative teats of briquettes prepared by ram- 
ming the mortar mixtures into moulds and by pour- 
ing indies ted that the early superiority of rammed 
mortar is maintained throughout during use. The 
proportion of water used appears to have no ulti- 
mate effect on the strength of mortar. 

Patents. 

Cement ani] the hke ; Uoiai ?/ kilns for burninu . 

J. Pasting. E.P 149,764, 17.5.19. Conv , 
14.6.18. 

Tee inner surface of a horizontal rotary kiln is in- 
creased between the leeding end and tlio sintering 
zone by ( orrugating the surface in the form of 
cireumfeieiitial rings. 4’he rings absoib lieat from 
the lieating gases and tiansmit it by eondnction to 
the material treated. — W. P. F. 

Kilns. E P. 150,157. See I. 

]Voo(l-inilj, liquor. E P. 150,571. See V. 

X.-METALS: METALLURGY, INCLUDING 
ELECTRO-METALLURGY. 

lihi.st Vnnalions m the heat suiiphed to 

iind their effect on the fuel eonsumpt ion. 

W. W. Holliiigs. Iron and Steel Inst., Sept., 
10U() ( Advance prool.] 12 pages. 

WiiF.N an .uldition is made' to the supply of heat to 
a bla^t tmnace the eeoiioinv in fuel exceiH:ls the 
Uu'Oietic.ii eipiivaleiiL of the lu'at added It is 
'-lioMii that a MV ^arlatlorl in the heat sui»plie<l 111 - 
\ol\es a ^eeondary senes ot changes in the heat 
developed and ahsorlied within the furnace, and the 
nltim.Ue (aloiifie effect is the sum of an infinite 
geonietii st'iK's of ahieli the pinnaiy v.iriation is 
the. fust term. 4'lu‘ t’ eory is tlio outcome of an 
atteiiipr TO exjdain the unsatisfactoi y results 
ohtaiiK'd at the Prymho sti’el woiks with a diy air 
.I’ll li is shown that toi fonntiies with such 
a low aT- lage moistuio as Pngland it (bx's not pa\ 
to nisfal the dry-l)last. (’rushing of the <‘harge to 
a uniioim Mze inav he exiieeted to result in a con- 
sick'iahle saving ol fuel. Tlio piocoss ol blow'ing 
with ail slightly enriched with owgen is not 
likelv to lesiiJf/in an apiircxoahie eeonoinv 

T. H. Bu 

Kletfnc furnace; donsuini^^ion of eneujii hy the 
- — tn the vianufacfure of put iron etc. A. 
Coutagne. Bov. Met , 1920, 17, 450 —408. 

A L\uc-E amount of cxpoiimeiital data obtained in 
vanoiis operations using a four-phase ek'ctnc 
turnaco ot 800 — 1000 kiv. capacity is given The 
energy ie<]Uired for the reduction and fii.sion of iron 
in the manufacture of pig iron from 01 e eontaining 
45 — 55 . Fe and from turnings and siTap containing 
90/ Fe. for the reduction and fusion of inaiigaiieso 
in tile ii'anufacturo of 75% ferromanganese, and for 
the reduction and fusion of silicon 11 tlio manu- 
iaetu.e of ferrosilicon of various grades from iron 
scrap and turnings is fully considered. In the 
silicon exporiments the questions of capacity ol 
furnace and the nohiiess of the alloys produc^ed are 
dealt with, as is also the loss of silicon as silica by 
volatilisation. The consumption of energy required 
in tlio manufacture of tlio ternary alloys of iron, 
silicon, and manganese from ore and scrap iron is 
also given. Comparison of the experimental data 
with tliporotical data shows that the useful electric 


thermic effect for an electric furnace of 8(X)— #1000 
kw. capacity is near 60% and lor a furnace of 
4000 kw. capacity almiit 70%. Comparative 
thermal balance sheets show that the electric 
lurnaco working with and without gas compares 
I favourably with a blast lurnaee working under 
! similar conditions. — J.W. D. 

I Steels; Etecinc . C. Ck Caili.^b'. Iron and 

1 Steel Inst., Sept , 1920 [Advance proof.] 

. 23 page.s. 

, Analyses of eleiiru* iuriiai** slags and the accom- 
panying metal conlirm the lontention that the slag 
! must lie tree from metal oxides fielore sulphur in 
' any eonsidcrahle degree lan he transferred from 
' metal to slag. The elimination ol sulphur is greater 
! the smaller the furnace Pliosphoriis cannot be 
1 educed in like degiee. Pioduction of .sound metal 
i depends upon the (ontiol ol slags espeeially during 
, the refilling period. Besults of tests on electric 
1 steels ma<le to An Board sj)eeifieation8 are given, 
j On an equal numlK^r ot lest-pioees a greater per- 
centage of sucec'ss was obtained than with Siemens 
I steels ol the .same eoinposil ion. Compression testa 
1 in winch the load was apjilual quickly in order to 
j find out il the stt*el would resist shook without 
( hieakdow'ii showed up cleailv the value of the elec- 
i trie vtends, and uoikshop practiro over a long period 
' bore out the eoinpiessiun tc'st results. Electric 
I .st<'els gave higher cruslnng loads and yield points 
than eiiRible .steeK Paitienlars of practical tests 
I with (deetrie steel dies and other tools are given, 
i A high-speed dull of eleitrie steel gave record 
! results. Tests on an aeroplane exhaust valve of 
eh'ctiic steel showed a niarkcxl iiu lease in strength 
at teinpeiatiires over 800^ C In (he author’s opin- 
ion a 15 — 2d-ton elcctiu* Inniaco would, under 
steadv condition's, jModvKo as ( lu'aplv as a 50-ton 
'[ af id Skmik'Iis fin nau*. — 'P 11 Bn 

I Sleet, iJeifj idat ion of nifli hydioqen. J 11. 

j Wlnkdey lion aiul Steel Just , Sept., 1920. 
[Advaiuc ‘opy.J 11 pagi's 

, Hecting a sett ion of a steel j»Iate in hydrogen at 
] tenipei atuK's below lf)0° (' laib’d to remove the- 
I lianded .‘'tun tine or nncro-ghosl line.s (J., 1920, 

' 4)2 a). Samples ol Aiineo non containiiijG: numer- 
, oils visible paiticb"' identified as non oxide (FeO) 

I and iron oxide-snlplnde eutectic wore subjected to 
' the action ot hydrogen at Tarious temperatureB, the 
expoiimeuts lu'ing madi* with small sections and 
also with stiips 1/400 in. thick. (Ixide was re- 
nioied Tciv slowlv Ixdow' 950° C . but the rate 111 - 
Cl eased w ith the twnperatuio At 1.300° C. the thin 
strips appeared to ho deoxidised in 1 lir. With thin 
turning the sp<vd ot deoxidation was greater, pro- 
bably due to the numeroiis cracks It was found 
that one steel was deearbniised and another car- 
1 hiiiised under the same conditions in Indrogen. To 
determine correctly oxygen as ifttide in steel a tem- 
; perature ot 1000°— 1200° r is neeossary. The dnlr 
lings or luinings should bi‘ ns line as possible, and 
tlie possibdity of the ovolulion of carbon monoxide 
and <lioxule niiivt be borne in mind. — T. H. Bu, 

(Vuf steel. Studies of the mat i o.sf > urtui e of . 

E, (k Allison and M M Bulk Chem. and Met’. 
Eng , 1920, 2 : 1 , -389 

j Tee inllueiicc ot the tempm aliiio at the time of 
j pouring and the conditiuns ot cooling etc. as re- 
j vealod bv the inspection ot pbotograplis of polished 
, and etched surfaces and the londitions of dendritic 
growth are discussed A nuinlHM- of photographs 
are included 111 the paper.— 3 V. C. 

Carbon steels heated in vacuo; Surface changes oj 

E. H. Hemingway and Ck B. Ensminger 

Amcr Inst. Mm. Eng., Aug., 1920. Chem. anc 
Met. Eng., 1920, 23, 366. 

After heating a steel containing F0l% C in vacui 



6111^ A 


Oh, X — METALS f MBTALLURQY, INCLOUiUSiU} 


for e hrs., at 11 ) 00 ° C., tht're appoaml on tho sur- nickoJ-chronio ateeia in 

face, when examitiiHi at 500 nuignilicutions, dolkufco withm th« embnttlmg ram uJoi.f Hn 

pearlitio grams representing a structuro stab^ i in a p/riod 'itiJ/! 

^low the critical point. Independent of this i ^ Ifwer the reheat mg n? 

structure was a sec'ond system coiisialing of deeply j onibnttiiB||( ran^d was lowei for ThtJ 

tiu, 

tv„. 

li;,. 


marked polygonal crystals 
boundaries, and also a third sy^te 
either, wiiirlj na* lo lepM'.ent the 

bimminrws Ot fornu'i- ultnh h.nf hrm ah 


prcHenting y-iron ; open-hearth steela. Temperino u-it , 

em mdepeiulent ot »m»britUmg range introduced two ^■ 


I f)r h, 


(l.'iifio»~a KofteiiniK 

st, nirtir*! iiml nt. ^ 


impact figure iiml an embritthinr^i ' 


SOM by crysuilhiw owwih. Thi'^ (H/Nu/c Iumi divn'uno n. Slmt pertmis ot temp,./;',,/'' 
fcarkm-fnv iron tins roir flii/l. nllliotdi trilli M nuns ) ,lnl not imhnv bnu), d'!, 

Js oi In.or ,:,l>on content :t Itncr ol UrotllOf SUSCmMty ot mUWS stoHs to ticfcl,,,, , 


of carhon-freo 

steels 

depth ivas ol)faino<I .V shiJ\ dI tho ih po'sits. t'ound 
niMde tlio vacouin tiiln' tfiat (his oiitsidt* 

layer wiKsi'^tod oi louiu* \()t.Uihs.Hi at the lu^li tem- 
perature and redepo-itcd below the teiapeiatuie at 
which solid solution exists. Aon non oxide exist- 
ing on or in the sU-el wouM tend to caubo deear- 
bunsation bv bieaking down ihe eenieiitite. 

.).\V 1 ) 

Steel; Nifrotjen in tint! the t)os>ion of *nin'< 

H. E. WhiH'irr Ann 1 Tii'-t Min Eng, Vug. 

1920 . Chom and Met Kng , 1920 . 2[i, OtiO 
Small steel rWuultns oi \:iiioiis compositions wi re 
heaUnl in ainmonui toi 20 hi-', .it OoO' C. and (Ik'H 
('ooleii in the same at ninsplk'n' Anscrnl iiitiogen 
Ironi such Trr.unh-nt l(ntns Fe.N. which is st.ihlo 
below 4 o 0 - E , and {U'ni'iiaic> iin‘ stis 1 Caihuns.i- 
tioii also u( i nrs m low-iailxm .susd hv pxiidnu' oi 
hydroearh'in iinpmuits in tlu' gas, wlnlo dnai- 
hurisation takos pl.u<' in ii\ pcnaitv ctoid sKsds 
In allo\ .Sleds the .ilhniog « leiiuMits do not londni.e 
with tile nitiogui, hut .-Oieit th*' p^'iietintum onlv 
as they atlei t t i ' i arimh \\ liii<‘ e.ist-iron hemrin-'s 
coated with a hiu r to -oiid F<'jN ^ont. lining 1 C 
Cold work git'atU assi-i- tin' pen. * 1 1 atom , (lie uoik 
apparently shattering tin teiinntite so that it is 
more easily dissoUe<l and leianied m ^nlid solution 
by the comhim d ai t um ot h. .u .md nit rogen '1 In s,. 
results weie so simd.n lo the |dn nonu'Da 'u < oni- 
panving gnn ernsmn rh.it js vu.-u >,r( fh.at (he 
bard whitt' 1 i\ei on d,e ’tisnle *>r in eirnled com i- 
a locally (old-woik<d aust.n’itn « ise din^ lo the 
poindration of nitioe.M .it the iiigh pi.s-uM* .ind 
teniiK latnre piodm < d dm M)g exf'heion - ,1 \V D 

Flok e^ \ tn V i<'k>'J t ( \i 1 1 itf 


1>U;, 

e/ 


t.s' lin'd ojwihlimrt/i stnd, cltrtur ' ‘ 


- f 
Cle 


j jtitij.. 


• Unl M- 


tienftnenf (’ s Ck 
Eng , l'>2ti I’.'k d-J 

FlaIvLs and ' r« aks in nnkel '.ou 1 loi^tngs doe to 
cooling straiMi, weie pr.'.tn illv diinin.iod hv fast- 
ing lu Of tagonal ni-.rt.ul ot m -<|!i.ue mould- strij)- 
piug tlie ingots, .ind Mxdittg s|,,*vU a' d miPoiniK 

in ashes iiiste.id .>i unn klv m .tir M..hes due to 
strains Ket up in thf' torg(ip.s dnittig In- it ii» »t- 
nicut wcie r<'<{n(»<l < oiisulei ,ii>U hv adopting iho 
following iiioddofl pio. <slme All Jorgmes wer-' 
prchciued to 'ilH)' 7 M) F. i 2 tio 9 . 7 <d f ) In'tore 
charging. Larg*s loi goigs were then raised to 
1475 ° F. ( ) in - l‘J hi. . hdrl at ih.at tern 

peraturo tor ins , md rinn (j irndn'd in water 
tor 11 rnm On w it hdr.iuing trom ihe water the\ 
were f barged inUi ,i »• nif>ering nirti.me heatfil lo 
F (Idi -,?i (•). r.ii-d to tli.it Nu. 
perature in 2 - I hr* , rnnint tir?<'i nndorni to' 
A hr« , then withdraw n to a i I*. *>d pit .n d < ooh d t-, 
hetow' 6 tKF F hdr> (' I, with the p;f roren fln ^d 
Small forgings were suhj- * t*sl \n .i sirndar tnat- 
rnent cxcejit that thei, were <jneridie«l in v\ater lor 
1 mm. only from a 1 < mperattire of riK^FF f'-' 2 Id(’ ) 
after being kept for 2 hrti at tins teni per.it ore Be 
the aboi’e heat treatment dulurcs wert' reducefl to 
1 . 5 r of the total.- . 1 . W I) 

yiekel-chromiutfi iteeJIs; Tnnpfr-hrxittenfsi of 

R. H. Creaves and .f, J. A .fonrs. Iron and 
HtceJ last., 8 cpf , 1920 . [Advance proof.) H 
pagea. 

On reheating tough a^jl brittle apccimcna of variona 


hntt lofU'-'t irt .11 Ii 4 ..W.. T .1 t-/, f’/fYg/;r s/,.,,; 

'•1 IK i/)/*' stee/ OI lilt kcl ( hroluium stocO tl](t ’ 

-teels .no Ihe /e-ist sii-oept d»/e As t/u* 1 enip,., ,, I ' 

of hardening i> laised the impact liguie oi 
tiunimri'd sleds Iceomos disiimtlv 1o\m i \ .m ' 
<lunn bad no dl’ei I on simi ('pt ilnlit \ , and diioiii,,,|ji 
sp-ds showtsl the saiiK' oidei of hi it lleite>s as ni- 7 , ], 
diroimuni stetds MoMxlenuin siei-ls showed 
slight susceptibility Nnkel sieids sliowcd 
ih'grccs of susccjUdnld \ , and i ai bon slisds cj,li 
h'ss th.in (ion I S an<l showid I'o hunhua \ 
dev.'loj) biittlene-s l'!\cn in tin nnh.irdi-n. <1 o .g 
ni( kcl-( luominm sied- sliuwid a fcndciK \ to hi utl, . 
ne-s Heating in (.nlion dioxuh* c.insed a d. ( alrd 
lediiction ol su-< epl ihilit \ ire.itiiig and 
(Ui\es slioweil no (iutain imln.iiion ol a iiiii, ,] 
imint in the embiitlling laiou' 'The den j \ ,,i 
sted after watei (ooling is a tiitle I( ss than .sn, 
slow cooling 'Idle (doctrical rt-isti\it\ oi i,,ii ,, 
and ot itnlth' inali'iial is ulentic.il. 'I'liei- 
.ipji.ncnl din'eicm.' in tlu' li.itdiu--, of O,,. , 

vnnetu-s 'I'lu' d.istu' limit ol liic wat.i , h,, | 

sp»‘nm»*ns is gencr.dlv lower than Ili.O of Fi. J, 

( ooled - tcel 'T H Bn 

I nntti.itt s/< i/v ]] Pu’ii : kin n, ; M. - ^ 

17 . 121 - 1.17 

A si.uii s of cX[ (U iiiienis t .11 iit'd on! (oi sO < 1 , , 
t.nning im HM-ing (pi.i ni it ms ol iii.niiiiiu u]i - , ; 
-h.iw that the I point is iioi altefod, - 

\i 1 point is not alfei l< d op to 2 F, Inil d, i 
low* r with iiK lea-ed •puintilu. Fi iiiiiu 
pi. >.’nt in tin -ti'ds iilhei as <i\-idi' oi i.u .,7 

I mh r tlu‘ niuio-topi' tin- oxide has .i <liik ■ . 

.oloui with .1 s'lghtlji hluidi lint, aid iF i e,, i, 
on In f int iiig ,u (pi 1 1 < s < h,i i .u ! ei i ,( n l,li,i i . i 

.Uld .o!< t (oloiii-. u hl< h U I olin hluc-Ii ’f.\ i! '' 

In I'l'.g I' p!olor;.'.| Tie I l^Imh I-, 1,(1'! 

< I \ st.dhst d , i Hill .till', -.in.d! w In 1* . i s! ah ,uii| >! . - 

1 ot * ntei into oloi .ihn i. o o. it h it oii . v. 'i ; 

Fd'iiF (■’ h h.isaliinl. m \ lopnahu. i p "!i 
-Inn foie ludi In « oiiK '1 (Ink vvitli h.d'. |. i 
kim Hi' IS t hi' ijiiaiit i! V .>f in a u i urn iin 1 1 i - II.' 
I'M noil i id (he ( .ir hide' 1 - proh.d.'c F(k M- 1' i I 

I • I ml n .1 n i li i ' 1 1 li Io\^ i 1 1 hon 

iiranoii.i i.tw-i tii,- i-I.iMi n limit .md t)i»' ulh," '. 
ii t - - . u hih‘ t lumlui I 'I It \ J i'fn.nns 0 nath < 1 . d "I ' 
-li did'. nuie.iM'd Minn llm ( irhon iXie.d-oi) 
how* \er, the no riuo. in I In' el.t-'n 'iinii ii >1 
nil itii.H t' '■n '-'S 1 1 ru I orn p.ni n il li\ f<)u. nn .1 ' h 
duftifit\ ( t.’minni irnn.mvs (In' londm Fi 
do< s n,it inflncm.' (Im* t or aliein.itin: n -n 

Tin* fMojjfrtn- of .d'ov st<'< U wen* .ippar. mh I 'li 
gri'ativ irn[)r<.^e.l t}^,. .cMilmn of iir iii'ini 
.dtbiiiodi nieki'l-uranpnn -(n’ls ni)pi;n.d to li.u.* a 
diirtilif\ Mipi'rmr Pi that of ordimUN nn k' l ni 
MO kel dirormnm ‘'t4'i‘F -f \\* D. 

Oofrannfd iron: f)rf r norof ion of - In o/'d, 

Wislu enu*? Z .ung,i'w (’hein , l‘' 2 (h AI, 

TrsTH bv Sii ilh r (Ram h uml Slanb, 1929 . 10 , l.h 
show that gnivanised iron is uimuiUibh' for ninlinx 
in distmts where it, ih to ‘•moko ami '.i.hcs 

fr«)n» factories. iaiiwa,\H, and houMv 
Riifphur dioxide, in prjMicnco of inoislnn' 'i''" 
oxygen, ftttackii it rapidly , on the other Imnd. drv 
sulphur dioxide has only a alight cflfect. A nnxlim^ 
of sulphur dioxide and carbon dioxide is \ei\ oi- 
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rosive ; laoist carbon dioxide alone is less so. Micro- 
scopical examination of corroded galvanised iron 
shows the presence of minute cavities and of sul- 
phate containing feme oxide, the fsrmation of 
which is due to galvanic action or to actual solu- 
tion of the zinc coating. 8oot may be a contri- 
butory factor to corrosion by acting as a catalyst, 
and deterioration may also be brought about by 
the action of sulphuric acid formed by oxidation of } 
the Bulphuious acid in the gases — W. J W i 

Zinc; Kjtraciwn of — - in the open-hen) th 
furnace with simultaneous recooeiy of zinc oxide. 
\l. W. Muller. 8tald u. Kisen, 1920, 40, 119.3— 
1190. 

V rTi.\RGK made up of 2000 kg of jug iron, 3000 kg 
ol scrap and bans, and H(X)0 kg. of galvanised iron 
SI' rap, together with 100—150 kg. of coke, was 
mcltiKl 111 a 12- 15-Ion open-lu'arth iiirnace. Th(‘ 
zinc was volatilised and oxi<lis<id and jiassed out 
with the outgoing hot gnsi's as zinc oxide lapoiii 
The gases leaving tlie fuina<e at ISOO*^ C W(>re 
(liawn by means of an exhauRter through a tuhulai 
cooling arrangement and weie cooled to 150° C 
k'lom the ('xliaustm- the gases jmssed through a 
settling chamber cxliicJi served the double piiipo'-e 
of (.ooling the gases still fuitlu'r, and ol ri'ducing 
their vi'loeity IxdoK' jiassing to the liltiuing apjia- 
ratiis. A large piojiortion of the zinc oxide was 
deposited on the floor of this ohamher, the r(‘- 
mainder bc'ing ro<'Overed in the fillenng chamber, 
wliieli <onsisbed of a large numbm of iron pipi's con- 
taining hags of line texture. 'I’lie zin<' oxide K'- 
eovx'ix'd liad tiie conijiosil ion Ofj 61 ' ZnO, 2 07^ 
rbO, 1 2S^/ Fe.O., oor^ AlnO, 0 19/ SO,. 

-.1 W 1) 

Tin fiJatnuj fioin nlhahne tin hnths hi/ the kst of 
addifion a<]ent\ V (' Matlieis and AV II Hell 
1'rans Amer Klc'ctroeln'in. Soc , 1920, 11— <14 
[ Advance (opv. | 

f ui'Viitv balsam, lOMii, ami loalesse] <>xtent snrnlar 
organic fativ .leids or Uv id-< ontainmg substances 
VM'ie found to Ik* satis! .letory adilition agents m 
])iO(liU’ing <ni()otli, .ulhereiit ehx'liolylic deposits ot 
I'll fiom RiKlium stanirti baths. The baths gradu- 
ailv delerioi ati’d so that finally satislartory deposits 
( QuId not ho obtained —J ,8 (J '1' 

Lead, ])Jatin{j from segtiurn hi/droride. lend hnths In/ 
the use of addition (moils ]<’ (’ Mathers 

O'rans .\nior. Eleeti iK'heni Soc., 1920, 3-5 — 30 
[Adv a nee eojiv .] 

Orvi sandaiae, gum ,ilhaiHnn, resin, .ind olei<‘ ai id 
were tound to be satislaetoiy addition agents for 
diminisliing the forfiiation of loosely adhering 
( i vstals on tlie lead deposits trom eU'i ti oly U<' baths 
ol h'ad aeeLite (hssoivcHl in excess ol sodium 
hydroxide solution. Othi'r gums, resnis, and laity 
aeids wine also satisfactory A suitable (Oiu mi- 
tral inn of bath IS 7'3/ of <'r\Rlalliscd lead acetate*, 
20 ' ot sofhnm hvdroxide, 0 3 — 1/ ot mldilion 
agent. .\r high a temperature as jiossihle should lu 
emplocod. 'rhe anodes cm rent di’iisitv should not 
exceed 1 amp. pel sij dcm. A catlimh* cuiii'iit 
density of I 5—2 amps per scj. dcin. may lie em- 
ploved. 'the deposits aie less i esistaiit to suli>huric 
acid than those aflordod by acnl lead baths 

-J. vJ. T. 

Antimonu: Df’termination of in lead-antimonv 

<d,loiis ]i tlertiaiix. Ann. Chim. Aiialvt., 1920, 
2, 273— 27H. 

Fivu g. of the sample (<’.{/., antifriction metal) is 
dissolvtHl by heating with 40 c.c. of concentrated 
fiulpliuric acid and 10 g. of potassium sulphate, the 
solution cook'd, diluted with 2(X) c.c. of water, 
50 c.c. of hydrochloric acid and 2 drops of a 0‘1% 
solution of Poirrier’s Orange are added, and the 


mixture is titrated with standardised perman^n- 
ate solution. As soon as all the antimony has been 
oxidised the next drop of permanganate solution 
added reacts with the hydrochloric acid yielding 
free chlorine which at once bleaches the colouring 
matter. Lead, bismuth, tin, copper, and arsenic 
do not interfere; iron is titratixl together with the 
antimony. The iron may Ini determined colori- 
inetrically with tliiocyanate m the titrated solution 
and an allowaneo made tor its quantity. — W. P. S. 

Solid state of a(}(}i eipitiou , Tluoiy of the . A. 

Van der Weitli. /. pliy'^ik, (fliem., 1920, 95, 

129—138. 

Si’Kcine lieat an<l mis Iiaiiu at solidity both depend 
on molecular attraction and Itirnish a measure of 
the lesistaiKc with \v Inch a suhatance ojqjoscs any 
loice which tends to disiupt it. It is possible to 
draw quantitative ooncliisions in connexion with the 
mechanical propcrtiiss ot solid substances, «.</., 
metals, tioni simple theimal data. {Cf. J.C.S., 

11 , 583 ) J. F 8 

^Aflo-ruixjsionoffueaii'L'^ tliitl, XXII. 

Steel. Dovey. Nee X\ 11 1. 

I^VIEM a 

Kli.it 1 teal fill itiices [fm mrltiiuj and refining steel]. 

V I. A '1\ Fabbr. Ital. Automobili Torino. K.P. 

(A) 121,185, 12 12 18, ami (u) 131,810, 10.3.19. 

Cony , 12.12.17 and 2 11 18 
(a) Tlie cli'cliodt's eiiiploved in an electric furnace 
lor meliing and rctiiung sled t ie. are piotected 
lioni tlie point u]u*H! they reit'ive i ui rent to their 
entiaiKt' into the turiiaee, against the action of the 
ouUide air, by a telesfopn* tube the movable 
member ot uiiuli is set urt'd to a terminal clamp, 
and slides airtiglit against a hiepruof img si'ciired 
to tlie fixed memb<‘i , uliub is provided w’lth a 
donblo wall tor waier muul.ition Kiropioof iti- 
s.ii.iting lings aie jnoyided inside the fixed memlxir. 
Means are providi'd tor tilting tlie fiiiiiace lor piir- 
jiuses ol fiouiing etc , and toi lemoving the elec- 
trode liolders togi'tfit'r with the roof of the furnace. 

' The furnace liearth is made conducting by the addi- 
tion ol suitable suhdaiiees to the refractory em- 
J plo\('d (b) Tin* elcctuules aie s<‘curccl to their 
supports h\ means of .in .ingle bar. The cooling 
evlindeis rest njioii the Imnace roof and slide 
within gnuh* lings jirovidcd at tlu' lower ends of 
, tin* uprights oi tlio electrode liolders — J. S. G. T. 

KIrdiii fin nans. dc lau a F P. 150,532,2.9.10. 
Ax itcctnc liiriiace adapted tor the pioduction of 
cast iron tioiii seiap etc. comprises a metal frame 
covi’ic'd with sluK't mein I and five arches of refrac- 
tory hiickuork. ioiir ot whuh aic arranged to form 
file side walls of the riiinae4* and lest on the fifth, 
which toims the* h.isn 4'h<* (oftiers and sides of 
ihi* tiiinace are M'lnloiccd h\ .ingle; nous. The 
' arches arc lined with flat bin kwoik, and the inter- 
mediate' sjiace is tilled witli a piotci'tivi' refractory 
mateii.d, the hru'kwoik lining Ix'ing also covered 
with .1 protective coating. A filling of binding 
[iiaterial is arianged between the arches and the 
metal sheet enclo.sing the c'litiie hiiekwork. A 
tapping hole is ariaiigtd on one side of the fur- 
nace* The movables covei is provided with openings 
and devices for mounting the electrodes, 
j ~J. 8. G. T. 

j Steel treatment; Pioers.s uf — . Steel treatment 
I appaiat us D. 3. Simjison, A.s.sr. to N. S. 

Amslutz U.S.P (a) 1,351,494 .lAid (h) 1,351,495, 

318.20. Appl., 5 4.15. Rciu'wed 29.12.19. 

(a) Steeu is subjecled to a continuously rising heat 
up to 1370° F. (710° G.) for a carbon content 
of 0*3 "K or 1270° F. (680° C.) for 0 65% of carbon; 
the application of heat is then arrested, the steel 
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sulseciuentiy heat<^cl to above the upper critical ■ 
point, and finally quenched in a gaseous cooling ! 
medium, (b) A furnace for carrying out the process ' 
is described. — J. W, ]). 

llron-sibcon] ollatf. .1 (i. Homan, Assr. to W. H. 

Keller. U.S.P. l,:l.)L>,:it)7, 7 9 20. Appl., a.1.20. 
An alloy having an vletttual resistance higher than 
that of iron consists of non with 1 — 6,0 und 0"2 — 
1% Ain, the amount ot inanganeso added being 
directly propoition.il to the silicon content. 

^A. It. P. 

Silkon-iiOK alloif.^; I'r evrntion of ffuiphite 'pie- 
cipilution in tlif> mtinuftniui I' 0 / urn/-/ CMitna/ 

. Mas( hinentabr. Ksshngen (J.P. 321, H70, 

4.9.18. Addn. to 300,001 (.1., lOlS, 028 a). 

The silit'on-iron alloy is melted in such an 
apparatus, that an increase in the carlion content 
is prevented, and not in a tupola, as deseriheil in 
the chief patent. —L .V. C 

/Iraeaiou.'t o/'Cn, Tieohnnif tfj . H 3 Wilson. 
E.P. 140,306, 3 I 10, 

('iii silKD ore containing aiscnu* is ltd by gia\ity 
into a loastmg lurinue through a preheater con- 
sisting ot a toner lumng nithin it a tubular (on- 
(cntric passage througli uhnli tlie \olatile products 
from the tuinace pa.ss to tin* condensing plant. The 
spent ore Irnm the turinue pa.sses through an air 
preheater, 'riio impure .usenious oxides obtained 
are treated in an electio-ihermal tuinace consisting 
ot a cylinder lined with vitreosil 01 tusc>d quait/. 
and wound with nnk<! chiomiuni resistance* wii<' 
and having a seiies ol annular louvies over which 
the arsenious oxide is (au''fd to pass, tin* le- 
.siiblimcHl oxide passes through the louvies into .1 
central dint in (ommunnation with a londensing 
plant. Tin* whole appai.iius is poriahh' .ind is in- 
tended for use ;it the phno where the ore i- miind 

.1 W I) 

Meia/s nn<{ incfoiht //ito/rs, l‘i t { of ion of - 

N C.F Jens. P 1 : P 1 19. J7I, IP 2 1!» 

Metals or mefallu .utnle’. .110 imimiM'd in a 
mixture or rnim-i.d luhrnating ml with d ol 
paraffin drained •.uhjec lod to a lempc'iatuie ol 
about 30<P (' unni ilu* suiia<.' .I'-sunn'K .i gi.\i>,h 
tint, and then irnnioi ^i d in .1 mixture ot i (|n.il (»ai i- 
of whale (id .mil mill. [ ,d Inhiu aiing oil .1 W 1) 

Fiirrunii for iiivf npninu loriol^ H F 

Cohen and J H I attm.ill K f* 1 "id <>2 1 22 > IP 
A n.\T-iU,n Ham.-ln aiad intn.io* Ini', .it oim sol,' on, 
or more d(;or>. .1 t ume-< olic l ing ImkhI .'idja.int to 
the d( ors, and .idpi'l .ihl.* sole colhxtors, <,n*- for 
each door, ad.ipt.d to (nvcioji tin* doors so as to 
collect the (ufii.‘ aid !»‘id i» to the hood In the 
crown ol the* tuMia'e i- on opening / ,immunn.umg 
with the mam ) \N . D 

Ftirnnrr MrhifI <n iji> o^ I) K (inlhih" 

r.S P l.A‘)0 wr). -il " -Jd \[»|d 2Md He. 
uewed 16 2 2P 

A BOT.tav fnrn.oo h.i- i st.itmiiarv burner with 
downwardly direc t, d port^ f<»r g.i-oUH hi» l and air 
A rda»t-|)ip4' with ,1 lUdnher oi inveie'. exIemP 
loiigiiiidinalJy within fh,- wall of the furio'oe Tin* 
rotation of the tnrna,«' aiitmnaiu aflv o[>mi'. anri 
clo-ceis fornmiirucatioii hetM-».en the tmer^’ oje-iimg^ 
and the blast-pipe The w.dls .U tli,- tnin.n, .iml 
the burner are c wdc-d T H Hu 

Sfnrltinff-fitrnore. R, (i and W H. Watil, .Ss-.rs 
to Indepemfent Mhuh .Smelting Co, I'.S P 
l,a5l J5l, .3I.M.2(f. AppI , l it) 16 
A »*HTiVKi.r long eh»ndM*r ha** the lower part of 
its walU curved downwards and inward** to form » 
^’•-"“^*e>heartlk which i» provided with a central 


elongated opening having a width greater than n. 
vertical depth. Co-acting burnerB are arrangoii 
below the hearth in opposed pairs, the flanu. 
uniting at a point liencath the hearth opening uii,| 
the coiic*entrated flames being projected through 
the opening to points considerably above. 

- J. W, 1) 

Electric arc welding. F. J. llcyes. E.P. 1>'>0,.M72 
2.1 and 6.8.19. 

An aluminium rixl for eloetnc arc welding (,( 
ulummiiiin is providc'd with a flux cjonsisting ol .1 
coating of cryolite or eryolite and salt held n, 
position by aluminium wire, sheet, or gausse, m 
moans of a light cotton or like fabric, (llefenn,, 
IS directed m pursuance of Sect. 7, Sub-sect. 1, „f 
the Patents and Designs Acts, 1907 and 1919 tn 
E.P. 6138 of 1909. J., 1910, 161 )- J. W. D. ’ 

Oie.i; Piocess of ti eating L, B. Skintu , 

PS.P. 1,300,286, 17.H.20. Appl., 10.2.19 
A MixTcuh of an oxidised complex zinc, ore cotit.nii 
mg precious metals with an excess of carbonai rous 
lediiciiig material is charged on to the hearth ui ,, 
reverhet atoiy lurnace, where it is sinelOMl ,,t ^ 
temperature of at least 12(X)® C' The* molten jD.m,, 
and supernatant slag produccxl arci protected h\ ,, 
noii-oxidismg atmospliere. the tunic; resulting ii,,,,, 
the reduction ami volatilisation of the zinc Ikih). 
led out of the furnace The* ticatmont is <oiiiiuu(,j 
until the tapped slug (ontams not more tli.n) u 
Zn T H Hu. 

Mi'fallie oj-ida . I'loee^ii aiol iijipoiafu^ foi m </ ,, 

W h M,nn>(Mi. r S.l* l.-TiO 119 2!*' 

Apfd . 22 MM 

The oxides m a state ol dicisimi fine < [mhijIi 
allow them to he <. lined m suspension h\ .1 ,, , 

Huhjec t<'d to the .KtioM ol hot rediit mg g,i .s - 
rcslined metal is pieiipitated logc'tliei \ii;li ^ 
tornimg matin. d. and tlu' metal i> uili,i|Uii 
sc'p.ii.ited tiom tin* slag .) W 1) 

f/rci. .l/q*u/iifiM for ogglohn iiiiing - | \\ 

D.un rsP l.T')!). Ml) 21M2(| Ap),! I-IM* 

A SKfUl-H ol tnu ks to le, eiie the m.it< I i,il 1 . 1 hi ^ 

t(i*d an* mount, (1 on .1 tra< k \ 1 . . 

te, ding an.uigeinciit moimtixl h, si,l, t|. m > 

( ngag.'-, withoiic' ot the tnnks aulmu.iii' I 1 j. 

Us loiward stroke and pusst's it In upon in oo,, 
stroke During the tr.ixel ot tie* tll!<k^ ei , 
tight t ommunn ation is loinitxl Ix'tw, , 11 , 1 'me 
and an adjaccuit c.Kiium ( handwi .1 \\ |i 

('aifionmnij aitidn, I’norx^ foi -- o, , , , 

atnx for Mime . M D Wilbur, F i* ('n ii 11 > 

T. J. Miirpln. T^S P. 1 183, 21 Ju \[ i 

26 7 17 

The art It les art' p.u ked m a iion-fnsihl,> , n f. , ' 
iiiatenal whnh is tpinklv rai'vetl m t. 11 |m j 
and ni.imtaiiHil at a i,r»'tietermm(sl t* 
for a (ert.im leiigtli ol tinn*, an n' l 

iK'ing (t.issc'd through the articles and lie I 'l' i 
l) 4 tween I'let I rtsh's spaMtl apart trmn lie inl 
In the failMunsmg mateiial - A. (• 

Tnngden; Alloying - , .f If I), pf . i. 1 I 

to Mc't.d and Thermit ('orp (' S I' I 1 ' ' 

21 8 26 Appl , 28.lt) 19. 

Ti NOHTKV powder IS compn'ssed iiU ' 'f ’> 
coherent, **C'if-(*uslaming tahh'ts. wlinh 
to the al[o>mg metui —J. W. D 

MetnU find allnyx : Vroresf of i ) eoting f 

Foley, (’.H P. 1, 3.W, 714, 21.8 26 Appl 
Renewed 19 1,26. 

An indiums! eUrtne current is paii^ d tli 

molten metal and at each locality of hnit 
by the current a hydroatatic head h nuuntaii ' 
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which exceeds the vapour tension of the mass at the 
temperature generated. (C/. E.P. 114,863 of 1916; 
J., 1918, 808 a.)— J. W. f). 

Alloy. V. P. Taylor. U.8.P. 1,360,8§1, 24.8.20. 
Appl., 4.8.19. 

The alloy contains 80 — 100 pts. of aluminium, 8 — 17 
pts. of copper, and tungsten. — T. H. Bu. 

Zinc alloy. A. Tedcsco, Assr. to Soc. Anon. Stabili- 
menti Biak. U.S.P. 1,850,892, 24 8.20. Appl , 
11 7.19. 

An alloy of high strength contains 8.5 — 98% Zn, 
3 — 12 'o -Al, and 0’5 — 4% Sn. — T. H. Bu. 

Aluminium alloya; Method for manufacturing — — . 
A. Tedcsco, Assr. to Soc. Anon. Stahiliimuiti 
Biak. U.S.P. 1,350,893, 24.8.20. Appl., 11.7.19. 
ZiNC-corPER-ALn MINIUM alloys containing a high 
percentage of aluminium arc made by separately 
preparing an alloy containing 6(3% Zn, 9% Cu, and 
25% Al, and adding it to the aluminium bath in 
amount up to .30% of the final alloy. — T. H. Bu. 

Alloy. F. Millikcn, Assr. to F. Milliken, S. F. 
AVeaver, and J. M. Hcpplicr. U.S.P. 1,851,673, 
81.8.20. Appl., 8.10.19. 

An alloy consists of ( upper, 41 — 52%, nickel, 22 — 
28%, arid lead, 22— 30%.— W. J. W. 

Alloys havinif hiqh mechanical, chemical, and elec- 
frual resistance. A Tedesco, Assr. to So<* 
Anon. Stabilimenti Biak. U.S.P. 1,351,811, 

, 7.9.20. Appl , G.3.19, 

L An nllov of the following composition : 85—44% Cu, 
^, 1 - 5 — 4 75^' Fe, 3—6% W, and the remainder Ni. 

' — J. W. D. 


will not combine with it at high tempera^es 
and pressures, is forced into a nitrogen atmosphew, 
where it is disintegrated into fine particles by 
means of a nitrogen jet directed into the stream or 
molten metal. — A. R. P. 

Nickel and cojiper; Method of separating from 

copper-nickel mattes or materials. R. C. Stanley, 
Assr. to The International Nickel Co. U.S.P. 

! 1,351,877, 7.9.20. Appl., 5.2 19. 

3’ue copper is partly separated from the nickel com- 
' pounds of the matte by furnace treatment; the 
' residual nickel-rich material is converted into 
impure metallic nickel containing an appreciable 
amount of copper, and pui e iikIvoI is recovered from 
i this by electrolytic treatment, — A. R. P. 

' Nickel-plating. E. N. Todd and W. R. King, Assrs. 

to The Hanson and Van Winkle Co, U.S.P. 

I 1,.352,.328,7 9.20, Appl ,28.12 11. Renewed 12.2.20. 

A MIXTURE for electroplating comiirises suliihate of 
1 nick(4 and ammonium, with an admixtuie of gum 
I tragacanth. — J. W. 1). 

1 Ztnc-hearing ores; .Method of treating . F. K. 

j Cameron, .1. A. (hillen and R. AV. Hyde, Assrs. 

' to American Smelting and Refining Co. U.S.P. 

I 1,.352,399, 7.9 20. Appl., 17.7.17. 

! The zinc is convertinl into sulphate, and an alkali 
, chloride is added in (juantity sullicient to transform 
I tile zinc sulphate into chloride and to form a double 
' halide .salt, which is then crystallised from the solu- 
tion.-.!. AV. T). 

Steel; (dirome-niekcl . J. R. Speer. E.P. 

150,020, 25.4.19. 

, See U.S.P. 1,314,022 of 1919, J., 1919, 778 a. 


[Hoy. Z. .TcfTiios and AV. A. Gibson, Assis. to Tim ■ 
Aluminium Castings Co. U.S.P. (a) 1,. 352,271, 
and (ii) 1,352,272, 7.9.20. Appl., 30.7,19. | 

LN aluminium aliov contuiiiing- 2 — 5% Cu, 4 — 25% 
Jn, and (a) 0 6 -1 8% Fe, or (u) 0 5—1 '5% Fo with 
n upprt'ciable amount of magnesium. — A. R. P. 

\Ietalhc alloy and method of making same. T. D. 
Stay, Assr, to The Aluniiiiium Castings Co. 
U.S.P. 1,352,822, 7.9.20. Appl., 6 3.17. 

aluminium alloy containing 88 — 90% x\l, 10 — 
2% Cu, and O'l % 'Pi, having a low shiinkage, and j 
elativoly gri'ut hardness, Avith a fine gram and ; 
;ood bearing qualities, is made by first preiianng 
m alloy of titanium and copper and adding this to j 
he aluniiiiium. — J. AV''. 1). i 

iluminiuin; Fioeess for ^terii ically depositing — — . ! 
0. L. AVilliams, Assr. to H. AV. Campbell. U.S.P. i 
1,351,144, 31.8.20. Appl., 11 3 18 
I j. muTNiiT M IS deposited by the electrolysis of 
^minium sulphate dissolved m an anhydrous 
fclvent which is normally liquid, and which, while 
jeated, IS of higher resistance than the aluinniium 
^alphate to be electrolysed.—.). S. G. T. 

^Mitt-metal pioduct, and proces.s of mating .same. 

; L. Saperv. U.S.P. 1„351,404, 81.8 20. Appl., 
%21.5 20. 

iinBiTT- metal, prior to molting, is coatiMl A\ith a 
Sin film of another motal which has a cons. doi ably 
H^er iLilting point and is without injurious 
on the hearing qualities of Bahbitt-mctal. 
Ks film protects the Bahhitt-metal from oxidation 
■B^ing melting. — J. AV. D. 

^^nesium powder; Process for the manufacture 

» . D. S. Nicol, Assr. to Shawimgan 

jl^tro-Metals Co., Ltd. U.S.P. 1,351,865, 
Appl., 23.7.17. 

K^bium, melted in an atmosphere of a gas that 


Tin ores; Pemoval of von from oxide or roasted 

sulphide by ti eat merit with acids. M. 

Chiapponi, R. llcssc', and («. von Rauschenphit. 
E P. 7186, 21.8.14. Conv., 28.3.13. 

See U.S.P. 1,196,0-19 of 1916; J., 1916, 1022. 

Corrosion of tubes and machinery parts of copper 
(Hid coppet'-conf (lining alloys, Pt eventwn of selec- 
tive . F. von AA’iirsternherger and H. A. Frei. 

E P. 127,828, 2.6.19, and 180, .328, 80.6 19. Conv., 
1.6 and 24.7.18 

See U.S.P. 1,. 385, 209— 10 of 1920, J., 1920, 415 a. 

Nickel and copper; Manufacture of . Inter- 

national Nickel C«A., Assoch. of R. C. Stanley. 

E. P. 188,600, 12.1.20 Conv., 5.2.19. 

See U.S.P. 1,351,877 of 1920; preceding 

Ores; Ajiiraratin for the conientration of . 

F. J. Lyster, As.sr. to Minerals Separation North 
American Coip. U.S.P. 1,352,072, 7 9.20. Appl., 
18.11 16. 

See K P. 104,.366 of 1916; .1., 1917, 507. 

Kleitroplating 7ion-condu(ting substances with 
copper. U. Uniio. U.S.P. 1,852,331, 7.9.20. 

Apjil., 21.11.17. 

See E P. 106,184 of 1916; J., 1917, 721. 

Cleaning guns and the like ; Compound for and 

method of jrrepai mg same [m, tablet form]. Com- 
mercial Electrolvtie Cuip , As^ees. of R. 
Laughhn. E.P. 188,019, 27.5.19. Conv., 21.9.18. 

Case-hardening, temper mg, and th^elikc [; Miai- 

ture for preventing localtyV ”hyte. 

E.P. 150,035» 21.5.19. 

Copper wire; Process for continuous production of 

by electrolytical methods. S. 0, Cowper- 

Coles, E.P. 150,063, 26.5.19. 
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tOot 30, 1020. 


F^itmaees for heat treat ment of mttais. C. F. 
Gaunt, C. M. Walter, M. van Marie, and Gibbons I 
Bros., Ltd. B.P. 150,099, 7.6.19. | 

Furnaces [for heat in-ahncht of lontj aiUcUs], 

A. Smullwood. K.P. 150,467, 24.6.19. 

Anmaliiiij metal sheet 'i. 'I'he Bnti.sh^ Thom.soii- ' 
HoustoJi Co., Ltd. Prom (Joneinl Eltetric Co. 
E.P. 150,467, 1.6 19. 

Ores: M'aier eoncentuit tan of . W.M Mattin 

E.P. 150,118. 16 6.19 

Flexible [fit cpt oi^f] tnateiiul. E.P. 119,745. See V. 
Jtepolariyation ot iathn(U’< C P, .‘j22,l}>2. See XL 

XI.-ELECTRO-CHEMISTRY. 

ytckel te.'asfoi's: Deienoraiton itf F. A .1 

FitaGerald and G C. lians Amoi 

Elcctroohoiji. Sw., 1920,81-81 f Ad\.im-o copy | 
Nickel who cmploxcd a^' a t'uh'-tituic loi imluoinc 
as ti resistor in oloitiio tuin.uv's ua" luutul to have 
a verv ehoit life, tin' win' bovonunj'' vc»\ hnlllo 
The detei lor.itiou was not duo to the aition i'l 
carbon iiumoxule, Imt to that ot sulphur. '1 ln‘ 
elfoct of .''iilphur )■' \oi\ iiuilo'd and lapul aluuo 
500° C Nu kcl wuv luiidc buttle by sulphur ina\ 

1)6 softene<l h\ heatniji; m an oxidumii atnio'jplu'u 
The aetn>n of '^ulphur ui>o!i nn liroine is not 
marked as in tlie case of nn kcl Ir pK'cautionv an* 
taken to pit'vcnr ic.otKai with ‘•ulphui, nukcl wiie 
seems to lab. ive .nuI i-fa* tot ilv .i*" a icsistiu' 

.1 .S G T 

Uydroijen pnoxult >kvirow .ind m» in Sec \ II 

Elect mol resist tnl a aj fcjnn hair's llamuanu 
and oihei^ .'set \ 1 1 1 

P.\T) \ is 

Elect} teal f nr ) III/ , T < a » J>>i m n a i ;i i Inati, uio./v 

in tjasCA intu anil nft/isin<; the latter fat 

cail'/’fi'/ '>'>1 '/O' naifnais [< -/ purl iii I in h nf 

nitncncrle] i 15 t. im m K V 122 178 8!i 12 1- 
A 9 TKONO ina/intn fold k c'-tabiidn d \.ilhHi tlu' 
reaclioti < h.unber h_\ uumUn hj ,i powortul in.i^net, 
and the re.o utm ita'-*-- .m* intiodined taju^entiallv 
The ItauTv. .spu.i! patli-^, -Hid axml .md 

radtal cb'tnab^ .uraii't'd within rh< ira<noi< 
(hamln'r (botiijod ouin; to 'liie nois pio- 

duced l>v tie ifiolioj) ot tlo /.I’ in lie iii.ionUK 
field Thf < ln< il < m ijv* piudiu^al ni.iv b> 
utilised }or the tirodin tion <) oitio oxub- oi lot 
c*tfeeMn '4 nilur loaition.. bito' ' t. tl>e o,i s', p.'t'.'tn-j; 
throiipli ilie maprtoti. h* hi I G I 

Klectrir ] rii >, tile f>, t , o I P ( \iii'ii>.t 

E.P 1 19, 10 10 

A MTU lo u nioui.l-'i -oi',o!\ M hin a fii.'imli>-i 
(lo-sed at one end ,ii.d i-rtnid-tl with a teniral 
apertuie at tiic oth- ■ 'lie ..nii i' o pate '•cp'.it- 
ating tne itmIH' 1 1 oio i !i ■ on* • - oot.DM j udr, idtd 
info an ouoo- and an ontf r I , a coaxial fir*'- 

clay t yini<i> r n *h 't)i h'.Oin' unit cf>Tnpo^.»d 
of paw'derul niat*'ii!i( or a hca'in;,^ i od u plat *'d 
in the inner .aniinli' (haii:’o*i and tin outot 
annuhtr '‘fu''- h IiIImI with in-‘'il O wv/ rnattual 
A movable container aflordirt'i a < lo-^' ht vnth fli*' 
muffle l^ jilae^ni within the latter The inserted 
eud ot the ujiit.ainer H Go-nsl, atnl the other end 
pTojeetM ft llttl*' hevond the on! t t'uin;: ol ih*- 
fnrnftCC and is- .'lo”-e<l with a removabb- g:ie-tu;lit 
cover The noifWe and outer uatiin;; iot.at«‘ loirethcr 

«-.! a T 

Fumaee; Electric . J. Thomson. If.S.P. 

1,551,977, 7.9.2f). AppI , 19.11.19. 

electric ffffiiace is provided with a sig7.«g; 


carbon resistor formed of two limbs, the ends ul 
which are connected with carbon terminals whuh 
pass out from the heating chamber. The two liiuhv 
may bo eon’uccted in senes by means of a motallii 
conductor connected with carbon terminals outsul< 
the furnace chuiubci. — J. S. G. T, 

Fninace, Eleitiu . F. on Sdilegell and \\ 

B. licwi.s. U.S W 1.852,910, 7 9 20. Appl., 1 1 p, 
An <'lc<-tuc;d contad picte ])rojcr ts through tlu 
wall ot the furnace below the tap-bole into the indu 
nig; chainher Tlu’ out<'t‘ end ol tins contai t lucf , ,, 
uptunied and provuhd with a eooling eliainhf] 
.ibov<‘ the jKotion [irojcding into the Inrtnuc 

s). S G T 

Cailnutes, Jicjioltinsatton of - — in elect n.l ij! 

cells. P. VenLunm. G.P. 822 192, 18.11 .1,5 
Jets of the eleetrolyto are project’d ag.iind (ii,, 
tathode .suitaie by (OFupicsse<I air introduu'd mt ) 
tlie hath 'the elertiolyte is thus nianitiiiMc| ^ 
unifoiiu eiineenti ation, the eathiuJe freed 
livdrogen h\ oxidation, and the snrfaef' ol t),, 
clei tioU tu all\ deposited metal luaintaiued (d,,, 
and in eonlait with ( om entral ed oh'eliohte 

-.1. ,S (i I 

.[t ( It !)( uiat Ol jilaffs; Finduchon ot <i 

(Diiiiiui jot the netive inntenal vsed iv 
“ Met.ill.itum ” G m.h 11 G P. 822,250 81 ) p 

A I'HOTKCTIVF. poious, nit'l.lllu (ualllic is 
on to the surl.uc ot tie- jdat*-. d'hu u eli*'*!^! I,' 
Mpinting: a nnxtuie ni tlu im t.d foniiDi ' p, 
‘'kch'ton lianu'woik ol tic phit*- t<'Ooili' i \\i 5 i, 
ditleieiit '^iibstanees miih a-, kaolin. i la\ , 
c.irlh, a'^hts. «'t(' , or iiuUals oi allot'- wliuh , 
''Uh'.cqueiilh inidfiid (O i*i!iin<d 

-.1 S 0 I 

riltcr iinfioih and pmifsK tm inahina fn, < , 

H O T i.iuiis Forsclniiip'-laboi aioiiui)) f, e i, |( 
(i P 822 60 n, 6 7 d 

4 HE tdeiiiode IS ( oiut if uti d ol .i 
slotted (vi.iidurol met.'il, (.ulum or gi:!]' O' ' 
ri<‘< t< d w Oh a ( h.mm'i jci i im \ i \ iti/ i h* < i. - ■ „> 
'flic ( \ Inxler U 'UU ouuded b\ ;:iu/> oi ,i p. a ( 

( vliiulei (“oil or WHO m.i\ !u> wmiiid i, i i 
1.0 t< I , Ol t ho nut* r ( o\ I 1 iM" m iv i on , * , , 

( 111 t inu'^ ' ' Tv noi ' ’ Ol pi O' d. I hi Id hel " I I e I \ 1 1 (il I 

ot g.lU/.i ol p«lto(.t!itj jd.'li lilt' WiMi'i 1 - 

tog. ill* i with a -ingio 11 It In Li ikiiu' !’■ d 

Uoilo'. ioni)M>umU ol tie luaw iie t d- m- ''8 

'll wat( I . nia\ lie nn riHlm • d into ttu n-.r . ■ a i ri. ' 

,.0.1 i.du.'d tn d- n ( 1.8 *'l. ( tioO (u ,’i I 

1 !. . t)o<ic ahold - inin'i.’t. < niil.i' t I" \' > i ' I 

^uririfo and a j ‘s*oU' lui'i *1 or • n il i 8 
( ln< trolv t> , with Mio'i!! ,ir. ('M' tico ' M ’ 

\ it II I* .re lit I lu' ( b’f I roK tr i 'u-in sT in! ' ' i '' 
tlnoilgb ih* poioiu r'.(!io.!r U"d'’ ' ' '”'1 i ' 

ol .in ■- Ol iliiiinii'-lu'd pii--’:!' li > ' '' 

< .III b. UM d ,1 ^ i.iiiiod' mt pill |)os' ' ' ’ ' " 

li\ drugena lion , I n oi .,s modi’ t'o cx ii'iiii' 

h.iln/< n.ihon If rn.tT al-o h. fu.i'ini.d :s 
I 1 1 Ol s or 'M 1 ' 1 tm ( . 1 1 .1 ''' t • 1 

/.III fiat In a »/(,/'. f( / - ' r," I n ' ' ^ 

( ( I I f 1 1 1 d f fiu\ / f i> I fi \ S I ) ( ' i ' ' * ' ^ 

r>o 5^':. s 1 20 

/•;b.G<a'.;/n nit K \ \ll. n I ^ i’ ' * '■' 

7.9 20 Appl 19 12 1- 

FkiHUC* fin Ija 1 Iiaihnii' I', i* lll’i *^'8 '''' 

Ihipochlontr^ K P. b'Kl 21 1 Sei VII 

Manifiinese oxides, F.S.P, l.;V)2,20'-. 

Ekctricfd furnaces. E.P. Pif.f^V 1 G ^1" 

1.50,582. sSee X. 



voL XXXIX.. xo. ao.i 


to. Xn.-~FATS ; OILS, WAXES. Or. XIIL-PAINTS , PIGMErsxB^o. 


XIL-FATS; OILS; WAXES. 

Jfnsafovifinhlf, matter; Determination of and 
charncici istics of hottUnose oil^ W l^alinon. 
Cheiii. rmschau, 1920, 27, 133-134, 140-147. 

The ant}ioi doscnbos a m^xlifiod nu'tliod ior doU^r- 
inimn^: nnsapomfiHblo maltc'r iii Saniplp «i 

t<»chincal raaiiiiB animal oils yieldod ot nii- 

saponifiablo iiiattc'r, which was idciilihcd as cetyl 
alcohol (ni p. 50° C ), and attnhiilcd in tlu- pu's.on c 
ol hottlcno^'G oil. Acommeicial sample ot the lattoi 
had: Saponil. ^ahie, T'l , iodine value, 86^5, un- 
saponif. niattei 37-2'/, with iodine \ alim, 04-7. Ihe 
nrisaponiflahle matter determined hy the method ot 
Honi^^ and Spit/ (two <'xt rac tioiw of the with 

p(^troleum spirit) was 38 8/ The tatty acids (00/.) 
lemaincd Iluid, and had mol wei<rht 2. •)*.>. Ihev 
even' thus mainly oh'ic acid, no doeolic' .uid was 
ioiind — ( ' A. A1 


Xin.— PAINTS; PlfiMENTS ; VAfiHISHES; 
RESINS. 

ri,,iiient.t; DiHasing pome r of . W. K' 

i and F. P. Paker. .1. liul. Kng. Chern., 1920, 12, 

I 890—891. 

! The diftusion powi'r ot a pigment is defined as the 
' weight in ic'quircd to ohscnrc' an object behind a 
' suspension of the pi^immt in a j^nen licjuid. A sus- 
■ pmision ot the pigment, ot known 
, poured into a vertical cylinder ^\ltll a plate glass 
13 a, s(‘. and kept nnilorm by stii ring or blowing, until 
' the tilamcnt ol an ineandesceme hunp held just 
' below the bottom ran no longer be seen. The loh()W- 
ing n-snlts in g Tier sq. ern wore obtained with 
' pigments ground in bk'ac bed linseed 
' load 250, eaiboii black, 2200, l.imjiblac k, ^ 830, red 

^ 1 . . , 11 1 1 07 . r* I tiirk r%iu I • 


II 0)1 

w hitin 


zoo, eaiooo HUM IV, , ....... Ven 

oxide, 348; red lead, 137; /me oxide 500; 
ng, 205, baiytes. 170. and litbopone, ofiO. 


(UiiiK.sc iiood ojI; Influence of //te fici itditi atul 
confriit 111 valvation of - — hij the Browne 
])ol ifuie iir.dfuj'fi tr’.sT. P. I'. .lameson Analyst. 
l‘)2(), 4,';, 328—330. 

M'lir. time icqiiiied to iiolvnu i I'^c Chinese wood oil h> 
heat incicasos vitli the tatlc aend content, and in 
Prowne\ method (J , 1912, 731) the pieseiKO of Id) 

.ir, (ii 1 !('(' lal tv a( i<l <‘xten<K t he t inu' h\ I - L -> 

mins It the oil IS mixed with div cmlrium Indioxnh* 
ancrfilteicd, it will then, il genuine, polymeiise 
within 12 mins w lum heated at 2^2" C W P. 8 . 

ITm/ ltd. VJT. The othi at id " 1 latM-hutz 

Z. phvvml Cliem , 1920. 110, 29- 10 
The aulhoi’s cxtx'i nm nts mdu.ite that the acid 
poition ot wool iat conl.ains no oleic aeid oi othei 
unsainiat(Ml tatty :ieid All ‘r ic'peated pniiho;i- 
tion, the so-('alled “ oily aeid ” gices no leaetion Im 
oleie :i{ id willi ' hromie and sulphni ic ai ids. .md the 
low iodine 3 aim' prcvioudc a-sciilx'd to tins “ oily 
acid” inobahlv depi'iids on the piesence ot an acid 
foimed hv the oxidation • ither of eliolestei ol or, as 
the ahsoijaion speeiium indn.itf's. ol isoc|iohjsleH)l 

rit Ki-fiUioiiov Schmitt Sec I 
('oJtJiicinn •^red oil Giimme S'c.' XA 

PvTi.N I s 

V iihid intded jidiii ucids , dohiinei I'siition of -id 
low leiopeKdine. !)(' Noidisko h.ihi ikei , Do-No- 
Fa, Aktieselskap. P 127 8l T, 19 5 l9 C'onv 
4.(3’ IS. 

PoEYMEeiMu fatty’ acids and iluii s.dui aie oh- 
iained hy conveiting uiisatui :itecl J.ilh adds, tiec 
from glyec'i’in, into .soluble s.dts, 33 huh an* ihc’n 
heated under tuc'ssUU'' 3\itb < onsulei .ihh' cjiian title's 
ol alkaline .igdits at ahoul I80 ’ 211 - (' A .M 

Fids and alls; Fioress fur sjtl d i i mi in (he nitnnt- 

farlarc of (dycenn and ftdtii oru5s \V. 
ATellersludaeksoii. Prom d’witeheil Pioeo-.s C’o 
E.P. 149 74 s, 15.5 19. 

See U.S P. 1.319,027 of 1919, ,1., 1919, 958 3 

Oleatjuntus M/os/o/K rs ; Fia(,(S\ foi e,ri) aeiintl 

' from oleati iiiuus-siih'^tance-canlaining mutenals. 
J. Jdactin'gor and 11. Austin. U S.P. 1,351,483, 
31.8.20 Appl., 24.6.18. 

'Me F.P. 118,461 of 1917, J., 1918, 662 a. 

oils. LI.vS P. 1,315,246. * See XIII. 


Tinneidiiie oil, Detei minal o>n oi petroleum^ ^trd 

. A. Allina and II Salvaterra. Chern. - 

Zeit , 1020, 41, 67.3 674, 697 698 
T 3 NEXTY e C- of the sample. 10 e e. of water, and 
20 g ot ))otassmm hroiimtc' aie placed in a distilla- 
tion llask and ludrobromic- arid (sp, K**- V, 
addc'd in small qnantitu's at a time, while the 
mixtnie is cooled, until a ix'imanent yellow colora- 
lioii IS ohtained A hiiOi.'r quantity of hydro- 
hromie ;ic id is then addcHl, 3 V ithout cooling, fio that 
the total amount introdmed is 50 e c The mixtuie 
IS maintained at 4()"’-50<^ ('. loi 1 hr under a reflux 
< ondens('[ , and limn sP'inii-dist dic'd Ihe distilla- 
tion Is stopped as soon as (Imps ol oil lic'avier than 
3 \;itei' come 03 ’er, the watei is si'parated from the 
distilb'd oil. tlm laltc-r sh.iki'n with fuming sul- 
iihurie m id and. attc*r sciiaratmn ot the two layers, 
th(' volume' oi the distilh'd ])c'tiol('um .spirit is noted. 
'I’he Ire.itrnent 3Vith sulphni u add is necessary m 
oidi'i to i( move small cpiantuu's of biominated tor- 
peiicsc'tc 1 lom ihc' distilled pc'troleum sinriG ^ 

11' ,a-hliraiion i8ehrnitt See f 
Patents. 

( Old iiof ( oiiijiosdhins 01 pmiiG .M 11. Isaacs. 
KP 150 551,8.10.19 

A w E 3 THMi-KEsT,sT\NT walor Twilit is produced by 
mixing casein or casc'in glue 331 II 1 lime, together 
with a fluoride ar^l iibislor ot Pans; additional 
iiiatc'i lals such as elav, c'(‘mc'nt oil, and a preaerva- 
lice >iicli as naiiliihalcne imn aUo be introduced. 

--J). F. T. 

(iinii [m'v/h] fioiii iptis.s iiee'y; Brliaciian of . 

II .1 16)()l('\ and J 1. Sticvetis. K.P. 1.50,638, 

12.3 20. 

Tiif outside' pm turns ol the gias.s tree {Xnn- 
ihfiiho’d) Ol the ciude robins lioiii tins sourc'f', are 
(Xir.ictc'd with ;i mixture of ben/cne and its homo- 
logiu's, boding below 180° , the re.sm thus 

iilitainc'd contains only ielati3('..’ small propnitions 
ol c'olouiing mattc'r and tannin and i.s capable ot 
direc t ai)plieanon .is .1 ra3V malc-iial for the prejpa- 
i.ilum ol .snhstitutc's loi slu'llac', and lor other 
industiial pui pose s - -]) P. 3' 

Viiliaiiisid ads, Fiocest of Ireatinq and pro- 
I'liit'^ theicaf W (). Siic'lling P S.P. 1,315,246. 
9 9 19. Appl. 22 5 15 

A VULCANISED Oil product, sHuilnr in its clastic and 
1 plastic properties to gum chicle, is obtained by 
i depolynierising a vulcaniseci oil and re-polymorising 
I the product to a plastic material without addi- 
i tional vuleanisatioTi. For example, the soft, 
' d2 
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plaiHic product obtained by allowing a mixture of a 
suitable oil (linseed, castor, soya), an aliphatic 
alcohol or hydroxy-fatty acid (by d^xy stearic acid), 
and sulphur chloride to solidify, is heated at 100° 
C. for several hours. — ^V. H. C. 

Varmsh for ImJhtmis. Hallonhullen-Ces.iii.b.H. 
G.P. 321,264 , 2r).l.l>^. 

An oil, e.ff., castor oil, is treated \\illi biilphur 
chloride, the product is dissolved 111 amyl formate, 
freed from hydrochlorie acid by treatment with an 
alkali, and added to a hallooii \ariiish, uniii^ a 
waterproof, airtij^ht, and elastic covering.- L. A. C. 

Size. G.P. 321,382. Ser XV. 

XIV.-INDIA-RUBBER; GUTTA-PERCHA. 

Coagulation of Infer; lUnti nnlogienl sfiidu 

of the . Denier and Veiiiet. Caoutihouc et 

Gutta-Percha, 1920, 17, 10.491—10,193 
Examination of samples ot Hevea latex colleeied 
with care for the avoulatut' ol extraneous eon- 
tamination revealed tlie preseiue ot niicro-organ- 
isnis of 27 different t>pes, only one ot wlueh was 
anaerobic. Cultures were giowii in tarimis imnlia, 
and observation made ot the beha\ioui ot the 
organisins tow aids dambo>e, lactose, siuiove, milk, 
albumin, and gelatin Only one nuero-orgaiusin 
was found capable ot atlaiking <laiiil>ose (the 
inositol present in the latexC and this wa^ the onl\ 
organism invariably |)r«"-(tu ni the s;^nple^ 


Vulcanisation ; Ajijiltenfoni i>f nmino-df 1 ivnf ic* s <>f 
furfural to I ttlctizol^. A, Duhos^ 

Caoutchouc et (Tiitta-lVrcha, 1920, 17, KOliO - 
10,505. 

Fceftramidk (‘‘ 1 mI( a/o!<' 

den.sation prcMlint ot lurtural and .nuinom.i, 
analogous to h\drolH'n/aTm<h’, is i« uunin* nded as .1 
latah'st for the vuleiinisation proM >s |( Htaud 
to be quite non-i'oisonou*,, and the teml* lu s In 
dissociation into its <oiisiuuents (an he avoided, 
if neces.sary. hv preMoii-ly 1 1 unsforining the tui- 
furamide, by the action of ho.it, into it»> i-'ormride 
furfunne, which is aUo an ofk(ti\e Mihanivatioii 
catalyst, — 1). F T 

y ulrnnioitioii ; Theim/ 0 / thr m 1 fl*' nif mn >'} - 
A. DulKi-He Caoutchouc et C utl,i-lh“n ha , lf*20. 
17, 10.511— 10, -d 4. 

In the presence of a nitrogc nous a'celerutor during 
vulcanisation, thiocvanie a< id of the formula 
H*C : S : X IS formed, which then undergoc’s hssion 
into hydrcxiyanic acid and In xavaU nt sulphur, the 
h^dirocyaiur acid again conihin.s with the fue 
'dltralent sulphur with turmation ot lhicM\anii a< id. 
and hence of niore in xav.il- nt ‘-nl[>lnn this <\(|o 
of changes recurring > (uU !Tln(nl■^l> I'ho hexa- 
vftlent sul]>hur, possc'ssmg ihiee tunes as main free 
valanciea as ordinary dn.ilent sulphur, is tuhiv 
active as « vulcanmug agent - D F '1 

Pati-XT.s 


Coated fahrie and proeets of producing the same, 
J. A. Wilson, Assr. to Duratex Co. U.B.P 
1,352,163, 7.9.20, Appl., 19.12.19. 

A waterproof .fabric is produced by coating :i 
textile material first with a spreading of rubbeg 
and then with a layer of a vulcanising varnish coin 
sisting of a vegetable drying oil mixed with su], 
phur. The coated fabric is then embossed and 
vulcanised. — D. F. T. 

Waterproofed vmterial; Manufacture of [inoh/ 

reclaimed ruhbcr~\. M. Frankel und Runge, ami 
W. Golombek. E.P. 14.51, 20.2.14. Conv., 14 K i.^ 
Sek G.P. 278,717 of 1913; J., 1915, 437. 

XV.-LEATHEB: BONE; HORN; GLUE. 

(dntin; Benzene denvnfivf't in and pnihm. 

I content of qelntm. K Salkow.ski. Z plixsiol 
I Chom., 1920, 109, 32 -48. 

The products formed by putrefaction of best i nn). 
mercial gelatin include traces ot an indole d(>ii\,(. 
tive, about Oil ot aroniatie iiydroxy-acids, s,),. 
cinic acid, and at least 13 ^ ot hydrocunnamu .i. i,| 
The presence* of a protcun m the gelatin ha> .iK,, 
tanui dt'monstratc'd. , 3 C S , 1 , 684 )— T II jj 

Patent. 

Z^ize : Mnnntmhue of - — fiom homy 

F Sc hmidt Ci P. 321.3>s2, 1 12.17. 

A PRoni cT. suit.ihle, c (/., for adding to liiiu -A,di 
colours, n preparcsl hv heal mg hoi nv 111 . lU till 1,1 
a long nine* m an aiitoc hni' aho\e 200'^ (’ . uiili ' i 
without the .idclition of acid or alkaline s,i|i 

-L \ { 


XVI.-SOILS; FERTILISERS. 

(hidi'^inif ))o>jci <tf soil fnnn fim>‘ii niol ,11 < ' 
phdi and |/^ nlntinti to oflici fnitui^ I K 
.\.dlc>i Soil Sc I., 1920, 10, 2!>- 37 
.syjiiu.Fs irum jilois of loam soil, Iiim'd .md m i.i’ol 
were me uhat(‘d at 20^ (’ , and exaniiMe<| im Iik- 
terial aitnitv h> nuMiis of carbon dioxnli ) oxli,- 
tiori, amrnoni.i arnl nitrate a( ( umulatio i, n n 1 .. 11 
fixation, and bacte rial nurnht'fs 'I'o d( t« 1 i nm iln 
..mount ot ( ai hon diox idc (o-mIiic rd. 0 7.*) ; "i -n\ i 
tx'.in h.i\ w.is adihd to e.ic h s.miplc> ol ^od 1 i lii' 
.mmioina and nitr.itc* tests 11(1 mg ot nnii^ n .o 
driod hlocal . and tor th«' fixation of niti ) • ,i 1 
in.innitol >011111011 4’tm moisture c(nii< nt o- 'n nK 
up to ot) saturation in eac h c a.se. 'I he oxidiMiu 
power ot the sod from the Imn'd jilot^, i> 1 l i/'d 
hv the carlniri dioxide prcMliiction, w.i> I 1 I ' o tlii 
than from the iinlimed plots ,\nmioni,i • muu- 
latioii Hhowcsl no difference's. Nitrat(' piodu'lm!! 
nitrogc'n fixation, and hnctenal imtnl)> 1 ■ ' "> dl 
higher in the limed sampleH Tlie hi tu\ 1 11 
pl(;(H hhowi'd that the* [ireviou.s crop pi o ici • I 'li : 
the plots was closcdy relatc'd to th** 
power of the hoiI.s in nil casi'S. and Ic'ss « lo'-* I" 
nitrate aca iiinulaticm and hactcTia! nutuh. 1 - 
had no relation to the ammonia a( uiinnl ii inii 

) fl .1 
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ditions in the soil, but there was no eTidence of any 
specific effect of the silica.— J. H. J. 

Calcium in soils; Proposed method ioi^ihe estima- 
tion of total and the significance of this 

element in soil fertility. 0, M. Shedd. Soil Sci., 
1920, 10, 1—14. 

Thk proposed method is mori* rapid and aeeiiratc 
than that already in use for the determination of 
calcium in soils, and one in which the production 
of a precipitate with ammonia, which occludes 
calcium, is avoided. After fusing a 1-g. sample 
with fusion mixture, the silica is separated in the 
usual manner, the filtrate is made slightly alkaline 
with ammonia and then pist acid w'ltli hydrochlori(* 
acid, raised to the boil, and precipitatc><l with 
1 — 2 g. of powdered ammonium oxalate. The mix- 
ture is allowed to stand on the top of the steam 
bath for a few hours, and thmi at room teniperatur(‘ 
overnight. The precipitate is filtered off and 
Ignited, dissolved in hot dilute hydrochloric acid, 
and bromine water and ammonia added to precipi- 
tate manganese. The solution is acidified with 
acetic acid, and the manganese is filtered oil. The 
filtrate is then reprecipitated as before. Analyses 
of a largo number of soils, both virgin and culti- 
vated, by this method showed that cultivation led 
to a considerahle loss of calcium. The most fertile 
soils contained the most calcium. The application 
of limestone and rock-phosphate to soils poor in 
calcium IS beneficial on account of the calcium they 
supply as plant food, apart from any other Ixuiefit 

Calcium and nitrogen content of idaiits; Itelation 

between the and the function of calcium. 

F. W. Parker and E. Truog. Soil Sci., 1020, 16, 
40—50. 

Feom tho consideration of r large number of 
analyses of various plants with respect to their 
nitrogen, phosphorus, potassium, calcium, and 
magnesium content it was observed that calcium 
was tho only clement of which tho content was 
closely related to the nitrogen content. Tho 
plants examined could be grouped in two classes, 
according to their ce lei Uui; nitrogen ratio. In one 
class the ratio was low', averaging 0 300, and this 
class consisted of the grass family, which have a 
low lime reijuiremeiit and are toleiant to soil 
acidity. In the othtu* class the ratio was high, 
U'553, and this class coiit.iiiKMl the legumes and 
other plants which have a high lime requirement 
and aie sensitiv'o to soil acidity. From thes(‘ results 
il may bo concluded that plants which have a high 
protein or nitrogen content, and consequently pro- 
duce a large amount of acidity from protmn meta- 
bolism, reipiire a large amount ot calcium as car- 
bonate for the neutralisation oi plant acids. 

— J. II J. 

Barley varieties and fertilisation. J. Ahr and C. 
Mayer. llrochuro, Freising, 1P1!> Pieder- 
mann’s Zeiitr,, 1920, 49, 334—310. 

A RECORD of pot experiments with six \aiietie.s of 
barley, fertilised with lime, potash, phosphoric 
acid, and nitrogen, singly and in various combina- 
tions. Copious supplies of lime, potash, and phos- 
horic acid wero found beneficial in respect of 
rewing quality and yield of grain, whilst i xcess of 
nitrogenous fertiliser proved harmful in both 
respects, especially when other fertiliser con- 
stituents were deficient. Some of the varieties were 
more injured than others by excess of nitrogen, 

—J. H. L. 

Ammoniacal nitrogen; Preventing volatilisation of 

by means of calcium chloride. A. Stutzer. 

Ftlhling's Landw. Zeit., 1919, 68, 69 — 63. 
: Biedermann’s Zentr., 1920, 49, 321—324. 

JVhb Yolatilisation of ammonia from solutions of 
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ammonium carbonate, and therefore from stlble 
manure, can be in large measure prevented by addi- 
tion of calcium chloride, ow'ing to the formation of 
ammonium chloride and calcium carbonate. About 
75% of the ammonia can he fixed in this way, by 
adding 6 pts. of calcium chloride per 1 pt. of 
ammoniacal nitrogen present. — .1. H. L. 

Insecticide tests; Miscellaneous sod . J. J. 

Davis. Soil Hci., 1920, 10, 01 — 72. 

The U.SC of kerosene and coal tar preparations as 
applications "to soils iiitested with the grubs of 
beetles, chiefly Popdlia japonica, gave only 
moderately successful insecticidal results. Mer- 
curic chloride, sulphuric ju id, and acetaldehyde 
were quite ineffective. A large number of experi- 
nuMits were in.i<le with sodium oyauide, whifh 
proved to he more efficacious than the others. The 
granular cyanide was used dissolved in the propor- 
tion of 105 lb. per 12,000 galls., which was sufficient 
for an acre ot land, and was applied as a spray 
from a perforated pipe attached to a tank of the 
lif|uid. Tho treatment had no permanent injurious 
‘effect oil grass, but corn (maize) i:rops were appre- 
ciably injured. The cyanide disappeaicd from the 
soil in 7 — 10 days, and the addition of ammonium 
sulphaU" .accelerated its ilisajijicarance. — J. H. J. 

^Seed tieatnient ; Piesoah laelhod of . A means 

of jjieventing see ^ injing due to chemical dis- 
infectants and of inci easing germicidal efficiency. 
H. Braun. J. Agric. Bc'S , 1920, 19, 363—392. 
The use of formalin and copper sulphate for the 
disinfection of seeds usualK causes injury to ger- 
mination. It was found that it the seeds wore 
saturated with water before ajiplying the disin- 
fectant, then the latter in penetrating the seed was 
diluted hc>oiid the dangi'i jxniit It is best to 
soak the seeds in watiT foi not more than 10 mins., 
and then to remove them and allow them to remain 
covered for 6 hrs. Tho seeds are then soaked in 
formalin of strength 1:4(K) or in copper sulphate of 
strength 1:H0 loi 10 mins . drained, covered for 
C hrs., and then air-dried. Stimulation of germina- 
tion W'as observed in ti('at(‘d seeds. The seeds ex- 
pel imented witli were the (('icals, but other seeds 
aio amenable to the treatment if the process be 
modifiecl according to tin* iat(‘ of absorption of 
water by the sc'cd, its susceptibility to the disin- 
fectant, and the time nei essarv for tho beginning 
of gc'rinination and of th(' \ egotalive activity of the 
iut(x ting oi ganisins — J. il J 

(\uhon dionde. llfibinson See Vll 
Patim's 

Seirage slu^igc ; Utihsatiun of fur the produc- 

tion of manure and othei products. G. Young 
and G. Watson. E.P. 150,375, 29.4.19. 

Sludue, diied to 50 — 60% moisture, is placed in a 
closed furnace of the rotary kiln t\pe and subjected 
to t*low' combustion by means of a gentle air draught 
winch is so regulatecl, in acLordanco wuth the mois- 
ture HI tile sludge, as to maintain a low tempera- 
ture. Such combustion of the non-volatile greases 
and other organic matter as takes place is com- 
plete, wutiiout soot formation, hut a considerable 
propoitioii of organic matter is lotaiuod in the ash 
in a sterilised condition, and the jiroccss is conducted 
so as to produce a jiorous, easily poivdored moss 
instead of clinker. The Milatile oils distilled off 
during the combustion are led into an ammonia- 
recovery apparatus, and the ammonium sulphate 
obtained may be sold separately, 'TJr added to the 
furiinee residue with m without other fertilising 
agents. — W. J. W. 

Superphosphate ; Process of producing -* — . C. C. 

Meigs. U.S.P. 1,351,672,31.8.20. Appl., 28.10.19. 
PHOSPaATB rock is treated with one-half of the 
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amount of acid used in producing ordinary super- 
phosphate. The product is treated with excess of 
a solution of an alkali sulphate, and the mass is 
filtered, and free sulphate removed. The filtrate is 
crystallised, after which the crystals are heated to 
at least ll)0° F. (38° C.) and treated with dilute 
hydrochloric acid, the solution being then applied 
to the treatment of phospluito rock, and the result- 
ing product dnetl.— W. J. \V. 

Salt muluies suitable for ffrtilisns; Process of 

obtaining from explosives etc. containing 

perchlorates. J)yiiaiuit-A.-G. G.P. 321,878, 

20.9.18. 

Salt mixtures free trom perchlorates aro obtained 
trom explosives nr nuxunes ol s.ilts by exli ailing 
the material with solutions ot potassium salts, and 
evaporating the extracts to di\ness ~C. A .M. 


XVII.-SUGARS ; STARCHES; GUMS. 

Sucrose otul some other (aibolnjdintrs ; Ethylene 

oxide structure of . h h. Armstrong and 

T. P Udilitch. Chcni So<-. Tiaiis , 1920, 117, 
1088—1090 

Fckther evideiue ot tiio picsoiuo ol the et)i\leMt' 
oxide torru ul he\u[o«M ui .siaiosi' (i f, J . 1920, 127 a) 
Is turmshed by tlu' i.i[>id in< maM- in the redo- ing 
ower to peMu.iiig.nt.iin wluu ^UMO'.e i> IimIiuUsmI 
y moans ot inieit.i^e Win n t!'<> h\<liolvsis 
earned out b\ means of hNtlincliioive ai id i'>omeri<' 
change is promoted lo tlm .nal, .uid tlu^ figures 
giro little Miiliealion oi tlm jnisniKC ol am more 
of the ethjleiie o\]d< tnuu than is iioimallv pio- 
diieod by at id in a mixture ol d«'\(ins* and l.em- 
lose, the etliyleiu' oxub' loim hist piodimd j»re- 
sumably undergoing r.iiml 1 e.u langeiia nt into the 
butylene oxide i’oim, Galactosi . atahmo-^e, aa<I 
xylose shoued litth' (hfhutuu* in then iMli.amur 
towards permanganaU' in alkalim^ .soiutinn. hut in 
acid solution the dilF. i.nie uas men- m.iikul, the 
Deiitoscb being espeei.dU .uU\e .is ndming .ig< nl . 

- G V M 

Dertiose: Ophciil rototiun of -- undet the m- 
fluenre of iu/di'o hhji t< 01 '■ilphutu mid I H 
MurscJiimuser Uioiiiem Z< its , l!)20, lO-l, 214 
2.36. 

XflE intlmme 01 m al lUi tin* nj^it .u etulion ol (hx- 
trose (onsists in -m aMthraiion ol the inaitmii. 
this effei t iiK r • .i-'ing u nil tiie < em entration el tin* 

acid, (t’f J.C S . 1 fjOl ) r. H P 

Money ; Antiteorhutie raliie of - U. K Faber 
J. Biol. Chem ,‘192o, 4;i, 11.3 -110 
•Honkt appears to have no v.ilim as an antiscor- 
butic, Ainte guim.a d'V*!o|*ed seveie s(iir^> 

when fed on a diet ol oai^, u.iiei, and honev 

.J (’. D. 

Starch; Compound of - uith j>hosphone oeid. 

J. Kerb. Bkm horn /a-its , l*d9, lUO, .3-- hi. 

StaBCH was osterihed uUh pho phurn ,i( i<l by tre.al- 
ing a soluble prcparntion uitl, o -olution of pho-.- 
phorus oxychlormo in chloioform in the prcHCTne 
of calcium c.arbonate. The i.diiuin ‘.alt of the 
amylophosphoric acid was preripitatcd with alcohol 
from the concep.*rated cohition ,iru! purifitHl. By 
incaniy of diastatic cleavage hexose monophosphonc 
acid was obtained from the* lonipoufid in the form 
of a calcium salt. The latter snhstance was fer- 
mented by yeaat.—S. S. Z. 

CUra^/Utration. ^hmitt. See 1. 


' Patents. 

Starch and conversion products thereof; Method of 
I manufactv^ring , and unproved products ob- 

tained therefnoia. A. W. H. Lenders. E.P 
149,374, 5.3.19. 

iS'ruitu jircpared by known methods is freed from 
U'Milual [iroteius by the .iction of bacteria, such 
H. putnfinis, whnh lender the proteins solubh. 
without .ilfeeting tlio starch appreiiably; the (hs. 
solved puteins are tlu'n removt'd by waslimir 
Si.iuii tluis purified cuu he couvcrttul, witliout less 
into dry, finc'Iy dividexi dextrose, free trom colmn 
or hitter ll.ivour, by liydrolysing with aeid, (on. 
ecMitiatmg to a syiup, hc'aliiig the latter to the (on. 
sislcncv of whijiped cream, and allowing it to (Ms 
tallise— .1 II. L 

Sugar hading; Pioeess of [/or piodnduni oi 

ioifee\. B.illochmvle Cieamery Co . Ltd , ,1114 
11 MrCtone F P. 150,588, 18.12 19. 

SaechaiK and tai lane acids. F.P. 108,191 See \\ 


XVIlI.-FERMENTATIOK INDUSTRIES. 

Piore.s.H of purifying paiuieatie - - 
11. C Slieiman, i 1) (iai.itd, and V, K . I.,i tp r 
J. Amei Chem Sue , 1920, 42, ]90i>— 19f)7 
A 1-1 HTiiKU siud\ of tiu'* jirocess of j)iiiili' o no ,,, 
pancieatie am\las(' piu\JoUs|y des( nix d (.1 , l'>ll 
973, 1920, 37 \), deU'i minatioiis ol tli.* roi d .miImK 
and <'ii/,\me mtiiilc Ix’ing made a^ ( ai li 1 
.Vhohol uf> to 5 01 .in alt olml-etliei niixl 111 ,* iip ,,, 

8 ^ ol the volume ol the' siihsi 1 .n.' dnl |,,,i 
matenallv alloc t the activity ot the aiiiviiM |.i 
the pnx ( vv ol punfuatioii m-ed ahinn t ' • , 

.im\lol\tit atluilv u .m lost h> tht' end ti 
dial\sis, hut in aiioilier s**! n s of ( xpeniia n’ - 1 :-' 
liqunl .ill c oohng in tin* l.ittn st.iges, it w as j. I , 
f onsi.i(>i .ddv to iiieieaso the* pioportion cii e*- 
ani>las(' i(i(nti(Hl in tin* final i>iodu(l 'i i . p ,- 
tipil.ile (“ s.u prt'C ipil.ite ”) winch ttui-nd la ' i- 
inin r solution during dialvsis sliowed m ' ! 'i 

piotcohtn .(lid lit t le or no amc lolc tie .)■ 1 1 \ a; 
.1 (’ 8 , Noe.) -w (;. 

.[/'"Iioftf feniH nf at otii , IClafiun of iilth , . . 

(’ NeiilH*! e ,ind \| Flit In' II 
Zeus 1920, lOI, 239- 270 ‘ 

'I’liK inlluem e ol 71 abb h.vdcs on ah uimln 9 > 1 , 1 . 1 - 

t loll w ,is ti ic d It w .is fontiil that the ^t i!' 111 , 11 ^ 
‘•iFi'c I ol tin* aldehyde gioup w.ns g( m i .d .nil iH'l'- 
peiideiit ol tin* radii . 1 ! asso([,it(d uiiK j‘ I V* 
in t u .it ion t.ikes jdai e w )n‘t 1 m r ihc' fei in* 1 , ■. .-11 1 * 
pioduiedhv living M a.sL 01 bs thc(ell-h<' o ■ 

Alioholu ft I vn nt ut ion , Ittlufoni m 

clit'mually iid)inble subdavtt ’i to iht ' 

and the nut me of the in lion <>f o'V (9*. 

(' Neuhetg .unl M, Fhilich. Biu' In r‘ Z' 1 ** . 
1920, 101, 276 .319, 

.Vi MKRoi H f X]M’rimenls an* des( i ihed ah; *' Vn' 
that most ketones ami their deruaticns .0.9 |Vu<- 
clnmnally udm ihh* siih.starnes ai** i.ipnhh ol 
uelivating alcolioln* ferinentaf ion The into.itiHs 
iiifluenee 18 not so inarkt'd- in Lnt, alimet 
- -with the lower ketone.s. .S S. Z, 

Enzymes - Cltemirnl nature of T It', i ■* 

Bioehem. Zeitfi , 1919, 100, 100 111 
The alkyl.amino-nitrogcn was estim.ii'i "i ' 
number of wdl-knnnn enzymes by nieaii’ <>1 iii!n’'e 
neid. The amino-nitrogcn wa« found to muv 
3 05/ m rennofc to7‘66;; in pApayotin. The a>itno 
eonmdwrs that tbo ronultfi obtained are in 09 ’ 
of the theory of the protein nature of 
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Yeast cell; Influence of surface-active non^ic acid 
and of some surface active homo^ogues of the 
alcohol series (amyl alcohol and octyl alcohol) on 

the and on fermentation. W. Windisch, W. 

Henncberp;, and W. Diotnrh. BifK'hem. Zeits., 
1920, 107 , 172—191. 

A CONCENTRATION of 0 OOo - 0 02 % of Donylic acid I 
has an inhibitivc action on .’ycajst ferniontation , 
0’0l7— 0 04 of octyl al(ohol has a similar effect. 
Higher concentrations of amyl aleoliol arc lerinired 
to inhibit fci mentation. Nonylic acid and octyl | 
alcohol also produce a diseased condition of the 
yeast cell accompanied by alteration of its ajipcar- i 
anco and prodiution of fat in the c«'ll The i 
porimenls point to tbe fact that tlie influence of 
these snhstanccs is not due to ibrnr eliemnal pio- j 
perties but to tlnur surfact* Hf f ion. — S S Z, , 

hoaniyl alcohol; F) eijtuafioii of b\/ rastcui’s 

method, F. Martin. J . Pliarm. C'him , 1920, 
22, 220 -226. 

In tho pioiiaiatioii ut the amylsulphuiic acids, 
which 13 the first steji in the isolation of pure isu- 
amyl alcohol from fusel oil by the fractional crystal- 
lisation of the ha limn ainylsulphates, tin; best 
results ar(‘ obtained uith 90-'91/. suliihiiric ai id 
(sp. gr. 1 S20— i 820), using an exei'ss of 15—20 ' 
above tho iheoretieal (juantity. Undei these eon- 
ditiuns about GO'^. of tlu' aleohol is estmified, wiiiKt 
if a very larg»' excivss of ai'id is used, ( onsidei «ihle 
difheulties aic eiuounU'ied latiu* in tlie separation 
of the barium sulphate without any adequate eom- 
peiisation in the ineri'ased peicoiilage of aleohol 
cstenficd. A small piopoition of the aleohol is 
apparently converted into the neutral sulphate, tlv' 
actual Yield ot the acid sulphates amounting to 
50— 55 'f.- (3 F. M 


Distillation iird t (’(fificdtion. Ua\. Clum et 
iiid , 1920, 1, 178—188. 

The author givi's equat.ons fot calculating the 
(omposition ot the liquid and vapour phases in the 
<listillation and ref tifoa < um ot a mixtuie of two 
lonstituonts, and lor dctminuimg the minimum 
amount ot lo'at necessary in the ea.s(' oJ miuefnis 
aleoholie solutions, it the strength f'XffsxIs 8 2,;^ 
by weight of alcohol, tin* heat requiied vanes little 
with the coneenti ation of the solution, and rangi'S 
trom 900,000 to 1,00().0<H) cals. p(>r HMKJ kg. of 
alcohol (fWO r«'eovercd. \Vilh these solutions tho 
height ot the reitilying cfilmnn nun h.- ki'pt mi- 
alteri'd with a tlieoietual minimum of 25 sections 
On tho othi'T liaud, the height of the distillation 
column should he cleereaMsI as tin* stienglh of tiu' 
solution increases iiyi to 40 ' , above this eoneeii- 
tratioii it sliould lu' ineroased slightly as the jiei- 
centage ot aleohol increases Thus, eomparf'd with 
the lectilying column, tlu' height of the <listillation 
column IS ofiual at 8 2 ' , hall at 10'", , tliiee-tcntlis 
at 10,^, and thrCH’-sevenths at 80 " Wilh c on- 
( eiiti atioiis below 8 2,, the n'(|Uisile iieight or 
ilistiilation column goveins tho nuinmum lioat 
supply. As thf' alcohol (ontent cImumsos liom 
8'2%, the reetilication column should lu* <-oiie- 
sponclingly reduced. At d'7;4 ds Icnglli will he 
(f of that of the distilhiiion column lu prac- 
tice t^'coretieal data are imxlified b\ jilant iin- 
ixirfeelinns, and eorioetion tables should be drawn 
up, giving Ic; each metri' of tho column the equiva- 
lent theoretical luimher of plates. Proposed schemes 
for confiniug tho boat supply to iho plates of the 
distillation eolunin and the cooling to the rectifying 
column or, m another case, for causing Iho emer- 
gent liquid to recirculate through tho upper 
sections, are considered to be unsound. A greater 
offieiencv of the plates however, should be aimed 
at.-W.‘j.W. 


Barley. Ahr and Mayer. See XVI. 

Starch and phosphoric acid, Keib. SeeXYll. 
Cereals. Lueis See XIX a. 

Patents. 

Acetone and butyl alcohols, Frymentatio7\ processes 

for the produHion of . (1 Weizinann. E.P. 

l49,:lo5, 24.2 16. 

rvuoppEi) hi ewers’ or dislilleia’ wort, of low 
giavity, IS sterilised by heating under pressure and 
lermented hy the bacteiia iireviou.sly described 
(Fi.P. 4815/15, J., 1919, Hill a) The concentration 
of carbohydrates in the wort may vary from 4 to 
9/,, hut in these cases the acidity must not exceed 
OVlIG/j. The ordinal v brewery oi distillery 
plant may be cmplo;^('d, with such modifications as 
aie iiecf'ssaiy to exclude mice I ion during the cool- 
ing and feinuuitation of the wort. — J. H. L. 

Y ea'il ; Manujactui e of — ~ fiuiii fermented mv 4 tSf 
. atid moie paidiculaily the fermented musts of 
nifdfi.ssrs and siKjar beet pulp. L.J.P.M.J. 
Dupiie E P 119,438, 13 5 19 

WiihiiK lh(' 1*1 ofiuf lion of veast is the chief aim of 
lermentation tho worts are diluted to such an 
extent (e (/., to s}i. gr I (UO in the ease oi molasses 
or -^ugar Inx-t worts) as to limit the amount of sugar 
piesfuit to that requircxl lor yeast growth. The 
yeast is subsequently separated by centrifuging 
(ct E.l*. 123,711; J., 1919, 3.34 \) Molasses worts 
<»1 sp gr 1 030 give practically as miK’h yeast as 
Ihoso ot sp m- 1 090 — J 11 li 

Yeast. Fiocess of tieatinij waste hiPiteis’ to 

lender it suitable for halinif puiposcs. H. W. 
.Viidersohou. EP 119.533,5 9 19 

Brewers’ yea^it is treated first with a solution of 
sodium bicaibon.ito and a .small quantity of sodium 
salicylate, and aftm wards wiili a solution of borax. 
It is next preferably treated with a cleansing agent 
(sodium (4iIoridc and potassium carbonate), then 
aerated in presence of nutrient salts, cane sugar, 
pepsin, and infusion of uullow’, and finally mixed 
with cicani of tartar, {lolato-flour, and dried milk 
powdi'i*, and pressed, — J. H L. 

Alcohol: Absolute and process of making the 

same. U B Eianktortor. U.S P. 1,350,254, 
17 8 20 Appl ,,J?0.12 18. 

Ordinary commercial alcohol is paitially de- 
hydrated by tiealment with a mixture of potassium 
eaibonalo and potassium fluoride, then decanted 
from the mixtuie and heated with quicklime in an 
auto(4avo under a pressure of 55 Ib. per sq. in., and 
finally the last traces of water Hie removed by dis- 
tilling and passing tho vapours over calcium 
earhido-.l. H, E 

f.i</ui<L^; Piiness of dc-nlrohohsinq . .{pparatus 

for treatinq liquids, TV’. Koedding and W. J. 
lH>mp. ITSP. (a) 1,351,52. and (b) 1,351,522, 
31 8 20 Appl , 21 2 and 14.1 17. 

(a) Beer us heated m a pipe system and then passed 
111 a continuous stream through a vacuum chamber 
at a temperature sufficient to evaporate the alcohol 
without impairing the other constituents. 
(») Liquids are evai>orated lu a tank heated by 
means of a walor-jaekct and ha^ng upon the wall 
1 opposite to the jacket a helicalv -shaped trough. 
Means for delivering liquid into the upper and 
removing it from the lower part of the tank are 
providevl, and the vc^isel is connected with a suction 
system within which is a surface condenser. 

-C.A. M. 


XIXA.-F00D1 - 

Cereds: l^ipening of . H. Liiers. Bibchem. 

Zeits., 1^, 104 , 3(ySl. 

The author has devised a new method of estimating 
aci4ity in organic extracts and an improvement m 
^renlen's formol-titration method (c/. J., 1920, 
6 ^ a), and has applied both of these to follow the 
alterations in acidity, formol-titratable nitrogen, 
and enz 3 ’mic relations of barley, wheat, oats, and 
rye during the final stages of ripening and subse- 
quent storage for two months. {Cf. J.C.S., No\^) 

— T. H. P. 

Colloids; Changes in the physical state of ; 
XXIII. Acid-albumtn. M. Adolf and E. Spiegel. 
Biochem. Zeits., 1920, 104, 175 — 189. 

Cbiitain of the changes accompanying the conv^- 
sion of serum-albumin into acid-albumin by the 
action of boiling hydrochloric acid have been investi- 
gated. {Cf. J.C.S., 1 ., H. P. 

Cooloids; Changes in the physical state of . 
XXIV. Precipitation of protein by acids and' 
alkalis. R. Wagner. Biochem. Zeits., 1920, 104, 
190—199. 

The results of varioms physico-chemical measure- 
ments indicate that the state of a protein salt as 
regards hydration and ionisation conditions the pre- | 
cipitabilitv of this salt in presence of excess of acid, 
and that there is no rea.son to suppose that this 
precipitabihty is not primarily to be considered as 
displacement of a salt from solution by excess of its 
acid. {Cf. i., 683.)— T. H. P. 

Gelatin. Salkowski, See XV. 

Patents 

Milk and the like; Desiccating . R. J'"- 

Stutzke, Assr. to G. A, Bulii Co. C S.P. 
1,350,248, 17.8.20. Appl , 9.7.17. 

Milk ia injected into a circulating current of super- 
heated steam, the dried solids are collected within 
the circulatory .sysUuii, and uithdrawn therefrom 
together with siiperheated steam, and after the 
latter has been mixed with air the solids are 
separated. — J. H. L. 


EoelaFim di- 

ohlotida, tri6hloroeth:^leiM> and ethyl ohforida wa^ 
tested. Trichloroethylene on account of low cost, ot 
the small quantities required to be ^ployed, and 
of its volatile cbaracter was found to be the mo^t 
suitable. — S. S. Z. 

Silver; Oligodynamics of . II. R. Doen 

Biochem. Zeits., 1920, 107 , 207 — 219. 

Tub bactericidal action of metallic silver disappeai . 
when the metal is ignited, boiled several times with 
distilled water, or is embedded in an agar jelly. Tht* 
inactivated metal can be re-activated by bein;r 
treated with very dilute solutions of a strongly dis- 
sociated acid. The oligodynamic principle of silvoi 
is dialysable and shows the sarne properties of diffu- 
sion in agar jellies as silver oxide and silver nitrak- 
Bacteria seeded on an agar plate containing 
metallic silver, silver oxide, and silver nitrate grow 
often in two concentric rings similar to the LieM - 
gang phenomenon. Pieces of silver embedded in a 
blood-agar plate produce htemolytic zones. — S. 8 Z 

Ultra-filtration. Schmitt. See I. 

Insecticide te.sts. Davis. See XVT. 

Seed treatment . Braun, See XVI. 

Selenium and tellurium. Jonchimoglu. See XX 
Patents , 

Sewage sludge or other wet or moisture-hwl , 
material; Method of and means for drying — 

L. Linden. E.P. 150.368, 25.2.19. 

In tho upper part of an enclosed .structuie .i:.* 
arranged a number of horizontal or inclined troujih' 
providtKl uith nie<’hanical stirring devices; luldu 
<*ach pair of troughs is a drying floor divided iiun 
separately-binged sections. A .second series (U 
troughs and floors may l>e placed beneath the fii i 
Below these* may be arrange<l hoppers from whh ', 
the material passes to grinding rollers and then oi 
to a bottom floor, which may be heated, and fmii 
which tlic material may pass to a conye>or. Ai 
base of the structure are lateral air inlets, suj)!)!' 
men ted if rc‘(iuircd by others near the top, and n 
the roof are air outlets, near which fans ma\ 
fixed to facilitate removal of moisturo-ladcn .m 


Food compound and process of prepaiing the same. 

\ S Wahl, Assr. to Arnold Wahl In.'^titute. 
U’.S.P. 1,350,7.56, 24,8.20. Appl., 20.2.19, 

A MASH of starchy material and malt, saccharified 
at 60° C., IS mixed with a mash containing wheat 
bran, hutic acid, and malt, which has l>een sub- 
jected to proteolytic conversion at 4.5° C. ; the com- 
bined mash is held at a Lmiperature of at least 
60^ C., and the liquor is drawn off^f'<J 
aquenus product containing at least 70% of total 
iolidB, 1'3% of totifl acidity, and O'H/ of free lactic 
^teid, with maltose cou.stituting at loast 80% of tho 
total solids. — J, H. L. 

Yeast. E. P. li9,.5.W xvifl 


Tho partly-dried sludge is intfoducod by meaii' n 
distributors into the top troughs in which it i 
aerated and dried by a current of air, heated 1' 
radiators at tho base. Gangways for worK- i^ 
placed l>etwcen tho troughs, serve at tho same 
as baffles for the air current. When tho matt in 
in the troughs has assumed a granular condition 
a further quantity of partly-dried sludgo is mixo'j 
with it, together with disinfectant if desired, .m i 
tho excess material is then expelled by the slirn r 
on to the floor below, whence, after a suitaM 
period, it is tilted on to tho next series of troiioli- 
and floors, from which it finally passes to tin 
hoppers and delivery floor. — W. J. . 

Sewage sludge. E.P. 150,375. See XVI. 


XUb—WATEB PURIFICATION; SANITATION. 

Water; Bate of solution of atmospheric nitrogen 

and oxygen in . W. E, A<leney and H. G. 

Becker. Sci. Proc. Roy, Dublin Soc., 1920, 16, 
143. 

A coNfiNTATiON of experiments previously reported 

(see J., 1919, L56 a; 1920, 311 a; also J.C.S., Nov.) 

— J. R. P. 

Antiseptic (Ution of some chlorine derivatives of 
methane, ethane, and ethj^ene. E. Salkowiki, 
Biadwm. Zeite., 1920, 167, 191-^. 

!1^ ijqitEbiliiy a» pteierv«tiir«i 


XL-ORGANIC PBODUCTS: MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

Codeine; Determination of . H. E. Aiu'ct' 

and U. Sen. Analyst, 1920, 45, 321-328. 


Ten g. of dry opium, or a suitable quantity of otla r 
substance {e.g., alkaloids, plant material, ' '' 
mixed with 4 g. of calcium hydroxide with tm 
gradual addition of 100 c,pi of water; the 
» stirred for 30 mins., 60 cx. ^ , 

is treated with 40 «.c. of 2% acetic 





ifie Bhak^n for 80 mixiB.,;^ter^i 

id 50 of' the ftltrste oxtracted with three 
loeeesive quantities (50 o.c. each) of tolijene. The 
iited extracts are filtered and. dry gaseous 
fdfogen chloride is introduced in slight excess; 
lis excess is removed by a current of air, the pre- 
pitated codeine hydrochloride is collected on a 
Iter, dissolved in a small Quantity of water, the 
)lution' evaporated, and the residue dried and 
eighed. If the treatment with basic lead acetate 
omitted, the codeine hydrochloride obtained is 
ighly coloured, but the error introduced is not 
lore than 5 — 10%. — W. P. S. 

olchicum seeds; Alkaloidal content and fatty oil 

of . 0. (irimme. Pharm. Zentralh., 1920, 

61, 621—524. 

PEAKING generally, the colchieino content (O'll-- 
•62%) in colchicum seeds is smaller the higher the 
elative weight of 1000 of the seeds, A sample of 
owdered seeds, extracted with ether, yielded 17‘6% 
f a light brown odourless oil with the following 
haractera; Sp. gr. ^5^ C.), 0*9176; solidif. p., 
■9° C. ; 110 ^® = 1*4642; acid value, 20*32; saponit. 
alue, 184*3; iodine value, 128*5; unsaponif. matter, 
'71%. Fatty acids: m.p., 24*0° C. j solidif. p., 
2*6° C. 5 neutralisation value, 187*6 ; iodine value, 
31*0; and mean moloc. equiv., 300*3. — C. A. M. 

digitalis; Some of the important constituents of 

. W. J. McGill. J. Amor. Cliera. Soc., 

1920, 42, 1893—1900. 

ViTH careful manipulation and uniform methods of 
irocedure, using various solvents, it is possible to 
ibtain crude fractions from digitalis which will have 
i reasonably constant chemical composition, but in 
dew of the difficulty of separating individual gluco- 
lides ill a chemically pure state from these crude 
ractions, it does not appear that such an under- 
aking has at present any commercial value. The 
‘old water extract of digitalis leaves contains, at 
,ho most, only a very minute quantity of digitoxin, 
ts activity being entirely due to a chloroform- 
ioluble anil chloroform-in.^lublc fraction. Digit- 
iaponiii from the leaves is entirely inactive and 
lon-hreinolytic when purified. The chloroform- 
soluble fraction from the hot water infusion of the 
(eaves is a mixture of gitalin and digitoxin. — W. G. 

Ualogenation; Experiments on . Direct dis- 

placeuieiit of negativh groups h\j halogen in the 
aromatic senes. /. Displacement of the nitio- 
group by bromine. 8. N. Dhar. Chem. Soc. 
Trans., 1920, 117, 993—1001. 

The interaction between bromine and aromatic 
nitro-compouiids at 200° — 250° 0., under pressure, 
results as n rule in the' displacement of the nitro- 
groups, and, sufficient bromine being present, in 
further halogenatioi., to an extent, in some cases, 
beyond what is possible by direct halogenation 
under any other known conditions, the best example 
of this being the formation of octabromoxanthom^ 
from tetrabrornodinitroxanthone. It i.s assumed 
that 111 the reaction a more powerful halogenating 
agent than the bromine itself is formed, possibly in 
accordance with the equations : 

RHNO,+Br,^-RHBr + BrNO, 

RHBr f BrNO,->RBr,H HNO,. 

In the case of nitrophenols an excess of bromine 
results in the displacement of the hydroxyl group 
as well, picric acid giving, for example, a mixture 
of fotra- and pentabromophenol and hexabromo- 
benzene. 2.4.6-Trinitrotoluene gives pentabromo- 
benxyl bromide, whilst various tetrabromonaphtha- 
lenes and hexabromonaphthalenes were obtained 
from 1.6* and l.S-dinitronaphthalene. The xan- 
tbone and coumarin series supplied ^amples of 
particularly stablo nitro-grouM which <»uld not be 
ditplaced by bromineunde): the ^perhnetital / 


^ QdUe add; X>€Hvaihe$ 6f . * t, flfjMtAMU of 

^ydroxy^Mimethoxyphthalic acid, B. 
Alimchandani and A. N. Meldrum. Chem. So6.^ 
Trans., 1920, 117, 964-970. 

Gallic acid trimethyl ether was condensed with 
chloral in presence of sulphuric acid with the 
formation of a tnchloromethylphthalide, in-» 
dicating that the 4-methoxyl group of the ether 
was first hydrolysed by the acid, with formation of 
syringic acid. Somewhat better results were ob- 
tained by using syringic acid (4-hydroxy-3.6-di- 
methoxybenzoic acid) for the condensation, tfi^ 
latter being conveniently obtained from the above 
gallic acid trimethyl ether by preliminary trea^ 
mont with 96 — 98% sulphuric acid. On hydrolysis 
the trichloromethylphthalide gave the correspond- 
ing carboxylic acid which on heating lost carbon 
dioxide with the formation of 4-hydroxy-3.5-di- 
mcthoxyphthalido. This on methylation and oxi- 
dation gave 3.4.5-trimcthoxyphthalic acid. This 
acid readily gave an anhydride which lost a 
methoxyl group on treatment with sulphuric acid 
iij the cold with the formation of 4-hydroxy-3.6- 
dimethoxyphthalie acid. Both these phthalic acids 
on boiling with hydrochloric acid are reconverted 
into the corresponding gallic acid derivative with 
loss of carbon dioxide. — G. F. M. 

Dichloroeiihyl sulphide [^‘mustard gas”]; Pro^ 

perties of . F. Martin. J. Pharm. Chim., 

1920, 22, 161—165. 

Liquid dichloroethyl sulphide is heavier than 
water; its alcoholic solution when mixed with a 
largo volume of water yields a white turbidity 
which disappears after some time. When it is 
boiled with alcoholic potassium hydroxide solution 
tho vapours produced give a white precipitate on 
contact with Deniges' reagent (acid mercuric sul- 
phate solution). If the vapours are passed into 
iodine solution an odour resembling that of mer- 
captan is noticed. The substance is hydrolysed 
1 airly rapidly by water; its aqueous solution gives a 
white precipitate (di-iododiothyl sulphide) with 
Grignard and Rival's reagent (sodium iodide, 8, 
copper sulphate, 0*8 g., gum arabic solution, 1, and 
water, 33 c.c.). — W. P. 8. 

Organic acids; Dissociation constants of as 

means for their identification. I. M. Koltboff. 
Pharm. Weckblad, 1920, 57, 514 — 618. 

Tiik hydrogen ion concentration of a solution of a 
weak 01 game acid, and hence tho dissociation con- 
stant, may l>e coiu’tnieni-ly determined oolori- 
mctricallv by observing the colour change of a 
Biiitahle indicator in the solution and in a solution 
of known hydrogen ion concentration. A selection 
of iiidicatois suitable for various weak acids is 
given. Standard solutions of known pH values for 
comparison may be prepared froifi dilute hydro- 
chloric acid or from mixtures of potassium hydro- 
gen phthalate with hydrochloric acid or sodium 
liydroxide — W. 8. M. 

p-Ciimene as a solvent. A. 8. Wheeler. J. Amer. 

Chem. Soc., 1920, 42, 1842—1846. 
j)-Cymene is the principal constituent of so-called 
spruce turpentine, a by-product of the manufacture 
of sulphite pulp, and may bo obtained from it by 
the following process. Air is bubbled through the 
turpentine for 10 hrs. to remove sulphur dioxide. 
The liquid is then distilled with superheated steam 
ill an apparatus so arranged that the vapours pass 
first through a 30% solution of sodiam hydroxide 
and then into the condenser. The distillate is 
purified by shaking it with a 5% solution of sodium 
hydroxide and then distilling it over sodium. Bo , 

S iiepared p-cymene baa b.p. 176‘6® 0., ti»^***« 
r4906| and only very dowly develop a 
: yrhen a tvaoe of p-anisidine U aMed mm dm 
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xnixture 6Xpo86d to light. Under similar condi- 
tions an impure sample develops a red colour. The 
solubilities of a considerable number of organic 
compounds in tliis solvent are tabulated. — W. G. 

Terpin; Quant if ative entinwlion of . O. For- 

ndnd’ez and N. Luengo. Anal. Fis. Quim., 1920, 
18, 158—165. 

On treatment witli acetic anhydride and anhydrous 
sodium acetate, only one ol the two hydroxyl 
groups of terpm is acetylatcd ; hut when a solution 
of terpm in oil of turi^entino is treated in like 
manner, complete acetylation is achieved. (Cf. 
J.C.S., Nov.y— W. R. 8. 

Eucalvpfol dettrininafion . C. T. Bennett and 
M. S. Salamoii. J*erf. Essc'nt. Oil Rec., 1920, II. 
302. 

Thb results of numerous tiials indicate that the 
cresol method (Cocking, J., 1920, 610 a) is no more 
reliable than tlie oHicial phosphoric acid method lor 
the estimation of eucalyptol, as tlio constituents ol 
eucalyptus oil other than ciicalyptol have a marked 
influence on the melting i>oiiiL ol the cresol corn- 
pound.— G. F. M. 

Ether-air uiiriutrs, Self-Hjniiion of — — . .1. A 

McClellan.l and H (idl 8ci Pioc. Roy 
Diihlin ScK^ , 1920, 16, 109- -1 19. 

IcNiTiON occurs when a mixture of ether vapour 
and air is allow I'd to lusli into a partially evacuat»Hl 
tube. Measiireineuts ol tiu' temperulur<* in tlic 
tube showtK;! that the rise ol tcinpcratuio piodiued 
reacherl the ignition point ol the mixture, llie 
rise of temp* ’atuie is attrihuted to the eenversioii 
of the translational eiu igy' ol the gas lUshing into 
the tube into heat Tire length ol the explosion tube 
affects the rcsnlt> — J. R. P 

Pharmacoloffif of seU'inutn and telhnium. I Icinoi 
of their adds on Inn f run G Joatlmnoglu 
Biochem. Zoits., 19*20. 107. .190 -313 
Thb ions of telliiious and selenioiis at ids art' much 
more active than those of telluric and solenic acids. 
The growth of mouUls is hardlv aflertcsl by tlm 
action of telluiites and tellurates. Bacteria, espe- 
cially of the t\f)!uK-(oli grouj), art', on the othei 
hand, verv aonsitiv*^ to llie action of thes** sul)- 
stances. The author suggests the application nl 
tellurmm componntis in the themolherapv of 
typhoid infection — S 8. Z 

Isi^ainyl alcohol. Martin. -'I' C \\ IH 
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concentration aa potassium hydrogen aaocharati^ 
The yield is 66%. If rnercury is used as catalyst 
and twice aa much nitric acid is added, a yield of 
i 60% of potassium hydrogen tartrate, together with 
i about 10% of Saccharate, is obtained. — G. P. M. 

I Acetic acid from acetylene as primary maten„h 

1 Catalytical processes for preparing . Kn,.’ 

I des Aciories ct Forges do Firminy. K.P. 132,')2<) 

I 18.2.19. Conv., 13.3 18. 

Tub vapours of acetaldehyde produced by the 
lytic hydration of acetylene (K.P. 121,194; .J., 

582 a) are absorbed from the gaseous current hv 
nmana ol a 1.5—20% solution of sulphuric a( ul 
20“ C., w'hich polymerises the aldehyde to paiuld... 
hyde. The latter is separ.ated from the acid and k 
depolymoiiscd by boiling with 30—50% Bulphiu,^ 
acid and converted into acs'tic acid by the action 
air or ox;sg('n in presence of copper permaiigan.n,. 
or a mixture of cojiper and manganese acct.ir(-s 
The object of the ti'inporary polymerisation (a th,, 
aldehyde is to attain a bettor recovery ot iho 
product from the reaction gases by conversion uito 
the less volatile and more easily handled pnj.ddp- 
hyde, and it also cualiles the niatmial to be tdu. 
poranly stored without risk in tlio event vi 
breakdown of the oxidising plant. The hynli atjoji 
polymerisation, depolyniensation, and oxubition 
Hsictions are conveniently carried out in a 
five sandstone towers wliieh are traversed lioin thr. 
bottom iipwaids by tho reacting gases iii (ounur. 
euiK'ut WMlh the iuiuid reagents. The lir.si lo^.i 
IS usisl only lor ri'inoung the excess aldeiudc iioi,. 
the spent liydi.iting catalyst picMoiis to iis iliw. 
tiolytic regeneration, and cadi of the Hiii.iiinu^ 
towels seiNOs lor oiu' of the tom reaitioos 
meationeil — G F. M. 

'l-V}\cnyhi>iinohnc-\-in)h<<T\iU(' nnd Mnnut'i. ‘ 

of ihe nlhif fsln of - — . O Timav l-Vin' Sd 
ot Ghmu Jnd in B.asle F P. 150. 101, 2^ i i 
Tiik alUl ester ot 2-pheihN l(|UiuoIine-l-' iiKdwlii 
.n id IS, like the alkyl rslcis. tas(4'less. and bi Mi" 
Imthei advant.i'a*' of dissolving uru and mot 
icadiK than oither the :ilk\l esti'is or t’o ,i( id 
itself. It may Ix' pieparod by any of tiic u ii,ii 
niothixl.s of esteriln ation. sudi us tlie :u non iti im 
all\l lialide on .i salt of the acid, or h\ iho .c imii itr 
,(li\l .ih ohol on iho at ul i liloi uh' or oil lli' m d 
itsdl in present o ol h\tlro'?.<ni ehloruli' or ^'ilplm! i‘ 
ac'id The f'st.T hods at 260“ (’ under I t I'.i't 
piesMiMM and iiieU" at .30 0 It'i In di oi hbir id^ 

< rV'.lalli'.t's fiom uhohol in small t itron-\' i!()\ 
lusdlts. III p ! IV 117“ C -G F M 


Weak acids and ba-o'^ KoltludT, St c XXI il. 

PvTF.NTS. 

Saccharic and taitanc aruls. Vrodmfntn >d - 
from rarhohythafe^. l)iHnialt-\ -(» F P. ]0^,4tH. 
4.8 17, Conv., 1 8 IG. 

Saccharic and tartaric at ids are readily obtained 
by oxidising < arh<ili>(lrat( s at 160“ C in presemo 
of oxidising (afah'.t'^, partmnl.irh moMah-niiin. 
mercury, or platinum, by means of siilphunc ami 
nitric acids, or sulphurit' and am! oxides of iiitro- 
geFJi, peroxidiswl hv treatment with oxvgen, o/.one, 
or air. For example, lOt) pts of start h is inixtd 
with 160 pts. of waG r and 3 pts of sulphuric and^ 
and Barchan fled, (Mnrontr.ated sulphuric and 125 
pin.), nitric arid of sp gr. 1*4 (6fi ptn.), and an 
oxida of molybdenum (1 pt 1 are then iiddrxl, and 
tho whole ia maintained at I0fl“ C , a further BK)-^ 
140 ptB, of nitTic af ul being addeil during the coiirae 
of the r^arJtion. At the end of the operation the 
nitric acid is evaporated, and after diluting tlH* 
rexidtial liquor with water, tho molybdonum ii pre- 
cipitated hydroflpBii sulphida, and th© sulphuric 
am traoen of muiue acid lima or baryta, and 
saoebario acid sgiaraied from iho filtrate after 


\ if t,t-i oin piai nih : Jfednctnm of aioinaltr 1 

i’cluu Mi.ir ami S U D.ivn s. FP 15(l 112 M 
\iioMATif' nitro-Mmipounds. part u iilai l\ 
nitro-^ omj)oun<ls. .in' reduced hv tre.itni<MH \Mdi 
mixluro of h>dno<lic and hvdnxdiloiic ic eh l*i 
« oiisumption of ukIiiio may be reduri'd M) ,i nun 
mum hv adding a subsl.anoo, such ns i>li<i-t'li""‘ 
which in pre.sem (' of water re-eouvcrls tlm IdtiU*. 
lodme into Indnodic arid .\ii ♦•xample iv 
the rc'diiction of p-nitrophenol hv hoiliiur 
vMth .36 of amorplioiis jiluwpliorus, 1.3 M i: nMiin". 
and 186 of 207' hydroehlone acid iimh i i 
condenser. The reaction is rom|deted w In n iniliru' 
vapour appears in tlu' ron<len«er.-'(F t R 


ThienylyuinohnecarfrOTyhc acids. M 

and K. WvU-rt, Ansignors to Hoc. ^>1 ^ '“'"V , 
in Buflle.’ U.K.P. 1,.T’>0,40H. 24.8.20 AinV 
2F1().IH, . 

‘2.THIfNTrX)UINOMNM-CARdOXYLIC BCuls 

by condsnaing isAtin compounds with aretot i » 
are crysURineconipouni of definite ^ j ,n 

They are solobia in nio«t organic Lto- 

strong Mineral acids, and are of V 

logieid and therapeutical purposes.— -G. c 
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DesQievokalic acid; Process of obtaining . H. 

Wieland. G.P. 321,726, 10.8.16. 

PaaoxYOHOLio acid is precipitated as an alkaline 
salt from its solution in strong alcohol. — (J. A. M. 

Carbamides [ureas]: Method for producinn asipn- 

. A. V. Blom. U.S.P. 1,351,888, 

7.9.20. Appl., 3.4.19. 

8ek E.P. 125,584 of 1919, J., 1920, 582 a. 


XXL-PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

Photographic emulsions; iSize and sensitiveness of 
the grains in - — T. Svodbc'rg. Z. wjss. 

Phot., 1920, 20, 36 -.50. 

In oonsidcring the blnekenin|>;-Iaw (Schwurz^ings- 
(jesetz) of a photographic plate and the behaviour 
of the individual grains contained in it, the view 
that tho law is a consequence of tho lack of uni- 
formity of tho photo-chemical light-field inside the 
film 18 negatived by the work of Luppo-Crainer, 
Scheffer, and others, and by the author’s oun ex- 
periments with very thinly coated jilates for which 
tho usual type of ehai actenstie eiuve was ohlained. 
The possibility that each gram obeys the law ol 
the plate appeals to be iiuidmissilile, sirue the si/.e 
of grain resulting by development ajipears to be 
dependent on the amount of development and not 
oil tho exposure. In oxperimontal examination ol 
tho two remaining possibilities, luz., that each ( lass 
of grains of approximat(4y equal sizes obeys its own 
law, or tliat only an oniulsum with grams of vary- 
ing sizes obeys the law, uniform tbm coatings of 
very diluUi emulsions were used , after exposure and 
development the plaU's ueio treated nith a silv^'r 
solvent (acid potassium permanganate solution oi 
acid potassuiin f'lchroinatc solution) and plioto- 
micrograplis of tho resulting films taken with a 
linear magnification of 1000 Prints of the micro- 
giaphs W('re made with a lurther magnification of 
4 and the giains for a di’finite aiea of each print 
counted and assoi ted inic t Ll.i‘>ses of size with the 
aid of a serc'on iiih'd in s(i min. The grains counted 
in this way are of (Outm' those which are not deve- 
loped, and the numhcis and .sizes ol the developed 
grains have to la* obtaibed by comparison with the 
same emulsion untie. ited Tnhles and («n\es ate 
given for one type of plate,. showing Ihe lelationship 
between exposuie and percentage of grams aflocte<l 
in the 4 size-classes, and betwei n size ol grain and 
tlio percentage nunilK>r attacked, the lUive loi the 
former i.s similar to the ’usual charactiTistic curve 
and that ior the; latU'r to an exponential. Similar 
results are given fiu* solarisntion exfioMiies, toi 
hydrogen peroxide efiect and lor ordinary clu'inical 
fog, and the results aie all m goneial agiet-nient 
W'ith tlie view that the larger grams arc tlie muie 
sensitive. — B V S. 

Photographic piinting piotrss without silvci 
bromide. K, Wileke. Phot. Korr,, 1920, 57, 
173—175. Cliem. Zentr., 1920, 91, IV , 380. 

The prfXicsfi depends on the increase of electrical 
conductivity ol selimium on exposure to lijdit A 
glass plate provided with an excessively thin coat- 
ing of gold or platinum, is placed in intimate con- 
tact with a thin sheet of selenium. In contact with 
tho other side of the selenium i.s placed a sheet of 
paper soaked in a solution of some substance, such 
as potassium ferrocyanide, which gives a coloured 
enbetance on passage of an electric current; the 
paper is backed up by a metal plate. When the 
%Uss aide of the system is exposed in a camera, an 
|,|4ectric potential difference being applied to the 
Vitold or platinum film on one aide and the metal 


plate on the other sid^ a reproduction is obtained 
on the paper. — B. V. S. 

, Patent. 

Celluloid films. U.S.P, 1,352,216. See V. 

XXIL-EXPLOSIVES: MATCHES. 

y itroglycerin ; Ajjplication of Vevnrda’s method to 

the determination of nitujgen in Koehler, 

Marqucvrol, and Jovmet. Ann. Chirn. Analyt., 
1920, 2, 271— 272. 

About 0*5 g. of mtroglyceun is placed in a flask 
together with 40 c.c. of hy<lrog('n peroxide (12 vol.) 
and 6 c.c. of potassium liydroxide solution (sp. gr. 
1’4), the mixture is agitated by a mechanical stirrer 
(1500 revs, per min.) and heated gradually to 40° C, 
After 10 mins., the walls of the flask are rinsed 
down with a few c c. of alcohol and the heating con- 
tinued at 70° 0 for a short time. The saponifica- 
tion IS thus completed and the nitrate in the 
solution is reduci'd in the usual wuiy with Devarda’a 
alloy (J., 1^93, .550), the resulting ammonia being 
<Ietermined by distillation. — W. P. S. 

“Bnsance” of ejeiilosirei; Measurement of the 

. H. Kast. Z, ges. Schiess- und Sprengstoffw'., 

1920, 15, 171—173, 181-184. 

The Trauzl lead block test, although it gives results 
Jiavmg a definite ii'lationship to tlio calculated 
specific pressure for the same classes of explosive, 
takes no a<‘Counl oi density or ol tho time factor. 
Tables an' given showing the figures for sp^ific 
volume, I'xplosion temperature, .solid residue, 
specific pressure, and lead block tests, for various 
('Xplosivcs, as well as the effect of density on the 
lead bloik (expansion. The nature of the casting, 
and tho temperature during the test also exert an 
influence on the results. The causes of the dis- 
crepancies lietween practical results and energy 
calculated from tho formula f --pftV,t/273(l — a) 
arc discussed. The author gives equations repre- 
senting the dec‘omi)OMtion ol a senes of explosives, 
together with the calculat(‘d values for Q, Q,, t, f, 
and v„. In contrast w ith the Trauzl block, the lead 
crnslu r k‘st (Ka.st, Z ges. 8( liies.s- u. Sprengstoffw., 
1P13, 8, 88) provides a niois' an urate means of 
determining tlio energy of explosives in that it 
takes into account the density and velocity of 
detonation. It has the* disadvantage of being 
iiiapplicablci to explosive.s which are not easily 
detoiKTted. Cuiuparativo results obtained with the 
bfiak and the •lead cruslier with trinitro- 
lolucni' and ammonium nitrati* mixtures are tabu- 
lated, and a tabic showing lead-crusher teste in 
I elation to density, vadociLy of detonation, specific 
pressure, and the calculated brisanco is appended, 

— W. J. w. 

• 

Mdiiarij explosives; Strength and velocity of 

dctoinition of uaiious . \V. C, Cope. J. Ind. 

Kiig. Chem., 1920, 12. 871—873. 

Ten grm.s. of TNT is firod in a standard mortar, 
and then by means of trial shots the weight of the 
explosive under test which wull d 'fleet the mortar 
by ail approximately equal number of ballistic 
degrees is determined. A tabic of the TNT values of 
the most eommoii explosives is given. The velocities 
of detonation of various explosives under definite 
conditions of density and confinement are tabu- 
lated. Tetryl had a velocity of 5450 m. per sec., 
as compared with 4600 m. per sec. for TNT. Coarse 
animonium nitrate has no deleterioaa effect on tbe 
velocity of amatol, especially in the presence of 66% 

I of TNT. Fragmentation teste, in which the number 
‘ and sixes of the fragments resulting from detona- 
tion in steel shells were measured, showed that 
in. this respect TNT was superior to a mixture of 
TNT and ammonium nitrate or of TNT^ tri- 
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n’itroxylene, and ammonium nitrate, althoo^ 
inferior in strength.— O. A. jm. 

4 /ter-coiTp»to» m ».e Ind! Eng' 

SKfiT2o:'.2':T62j7b:'- “ 

Thr Dresent liigh-prassuro smokeless cartridges 

KSr^^r.:^£'Siff£.x 

EuStV in presence of oxygen. Uhose salts are 
fetain^in Pitholes in tl.e boring, and cannot bo 

The ^rosent U.S.A. service ammuni- 
tion mav be rendered non-corrosiVe by ehimnating 
SMium"chlorale from the primor. A simple 

“lL"d ^ C.™n ^ from’^nSC" poVdo; 

^/obabiy only occurs when the confining pressure is 
very low. — C. A. M. 

Patknts. 

Explosive pou-drr; Perforated pelMs 0 / 
prorc.« 0 motinp »• 1- ^,0 

It S P. 1,332,121, 7.9.20. Appl., 12.6.13. 
Explosive pellets are made from black powder dust 
t^m^d into masses by means of collodion.-W . J- AV . 

rer(d,scrsf,o,nt,ptom-e,. G.P. 321,873 .bVe XVT, 

XXIll-AMALYSlS. 

Indicator; .1 polychwmatic — 

Afr. Assoc. Anal. Chem , l^>20, sJ, 0 ». 

Tur indicator is 3 3'-dihydroxylx‘nzaurine-2 -sul- , 

ES il .f,S. Z r-*' V'...r. .» : 

alkaline, grafes-green.~>\ . 1 • ; 

U>i<hooen-wn concenfuifwn of some 
LJ at various 

Biocheiu. Zcits., 192(). 107, 219 

The H-ion <0111 entration of mixtures ot 
scSiiim hydroxide, borate and h>dro(hloric a . . 
^rr and sodium ^phe 

creaocd teini>erature betvieeii 19 and < i ' i, 
rivorse i.s the cas,. with a (Urate and sodium h>- 

Is mo!" mrrJi’ri’rth'e idkalme mlx- 
tn?es aiid diminidies with diimnutioii of the alka- 
linity ot the mixture'-.—.'' S. /. 

Analiistf: Apr>"'<dii< /m rrohihon melliodi (,/ — 

niWrrmiimfma "/ ,''''''^'''.,/‘%',™C«r'w2 
E. R. Dovey. Analv,t, 1921), «. .UI>--)-12. 


M apparatus for the d.-tei mination of sulP*’'"' 

Wl oto.? consists of a small reaction flask pro- 
dod with a side tube (onneited with '• 

•niSng to the bottom of a test-tube, the latter 
S. an absorbent for the f V ' ^ 
Uk The tcst-tulx' IS (onnecte<l. in turn, ^ dli a 
■Jobe containing a amall (,uant.ty ol tlm absor- ! 
mt aolotion. A w^^cond apparatiK dcscnlwd is i 
litable tor the absorption ot carbon dioxide in tlu 

f ilie (joiid^t>s€r the |ei of t Imrotto contwnwf 


nir f r^ f I^oin carbon dioxide may be drawn throiiKli 
air iiee iroin V , ^ operation thf- 

Jusconnteted, and the jet passed throiml, 

® » ili Jfonner closing a filter-tube, so that tlu> 

Sali^^^arS to“m^ may be filtered off w„„. 
out contact with the atmosplierc.-W. P. 8. 

787—796. 

Thf exact titration of a weak acid with a weak b.-o, 
is Dossihlo if tho indicator is suitably cho^n. An 
P • f hvdrogen-ion concentration ot ii 

Xuon of a sa t"of a weak acid and a weak bus.- 
solution Ol a dissociation coiistiuUs 

derived involving on y i With the li,.||, 

'i "Xrn"o?%h the cdour ch.„„- 
tute place at or about the sanio pn. kx.si 
lesuUsCrc obtained in the titration of anmu,,,,., 
IS acetic! oxalic, succinm, formic, and sah(->l,c 
mds using in the first throe cases nentnd r,sl .„ 
indieitor, and methyl rod in the hist^wo. ^ 

.-Ippftrolm'i of the thervwl eondudinl, 
,nXd to the aulomaUc “’“>'!'«’.‘'V'p'!lnw,"";' 

’ ^ I 1.' u Weaver and 1. r^- A . Mini I .1 

i;urEn!riih!m!-i929, .7, 891-899. 

Thf method previously di'scrihed (.1., 1926, bCd 
is IX.-able n numerous directions. By .cm,|,ui- 
1 a sUndiiid gas of known c()mposition (,oi 

‘ “'hldrogcn hedmuT may he determincc m a.bmv- 

;.IdV..ge.':,n,ayh.-ad(lcdto^ 

llxide presence ot large au-ounls 

I’olmiiiim niul sodium, 

pie.enl to.jelher f''-T 

(iar. t'him Hal, 1926, 50. ii,bl-b,> 

Till’ method consists in converting "'jy 

chlorides into nit.aU-s and <l<de>uni>nnL tl 
tying point of the mixed nitrates.-l . tl 

Calcium and maijnesium in ' i',', ,„'|4 

twns; Ksitmalwn of - ■ ■ E. tan. 
rend., 1926, 171, -316 ol -. 

The whole ol the .alciuiii '! 'sal" 

separated from the iron ami "1""“" ‘I 
lion containing salts of the J ,.1 

lying the soliilion ''^'V ", K, ,i, with imia' '''' 
slidium phospluite, ’"“‘‘’VK “ .‘‘"'‘"''..a , ,.1 si,., km 
and then acidifying with aiclic "J' * , „ 

vigorously for several minutes In t ' „,„l 

eaTcinm and magnesium f"" „ ““cc’o.:,,,, m 

Iho precipitated iron and aUimininm 
dissolved. — W. 0. 

f . tji n}i(ihaa^' 

To detect minute ^^•®®*j®^|,™i!,"£,p,'tioti '■< 
oobaltlo, or tielHc filtered. »' 

Hd .2l«lii.e with OTtWrop’of 
•,th. lUter then twnthd With. ntWoP " 





acetate soluticn; aa intense blue coloration is ob- 
tained. The reaction will detect 1 part of man- 
ganese in 125 million parts of solution. Thallic salt 
solutions give the coloration without prev4ou8 treat- 
ment with alkali; slightly acid iron solutions and 
those from which the iron has not been precipita^ 
completely by alkali also give a blue coloration with 
the reagent. Halogen- and alkyl-siibstitutcd benzi- 
dines and tolidines may bo used in place of benzi- 
dine.—\V. P. S. 

Iodine; Estimation of . E. C. Kendall. J. 

Biol. Chem., 1920, 43, 149—169. 

Modifications of the method previously published 
(J., 1912, 748) are describedi which enable the 
determination of iodine in blood and tissues to be 
carried out satisfactorily. — J. C. D. 

Iodine; Estimation of in blood and animal 

tissues. E. C. Kendall and F, S. llicliardaon. 

J. Biol, Chem., 1920, 43, 161—170. 

A METHOD for destroying the large amount of 
organic matter in blood and animal tissues without 
loss of iodine is described. {Cf. J.C S., li., 631.) 

— .T. C. D. 

Phosphoric acid; Estimation of . Parts I. to 

V. H. Kleinmann and J. Feigl. Biochem.-Zeit.s., 
1919, 99, 19—190. 

Estimation as marfnesiam ammonium phosphate 
and effect of serum constituents on the precipita- 
tion, — Serum constituentH, e.f/., dihydrogcii potas- 
sium phosphate, urea, glycine, and calcium car- 
bonate do not iiirtueiKc the precipitation of phos- 
phoric acid as magnesuini-ammoiiium-phoephate. 
The presence of .sodium chloride in certain concen- 
trations, however, leads to high results. Reagents 
employed in the precipitation of proteins, e.ij., 
picric acid and trichloroacetic acid, influence the 
precipitation, although they do not hinder it. 
Serum docs not contain any substances which aie 
capable of preventing tlie complete precipitation of 
phosphoric acid as magnesium-ammonium phos- 
phate. Oil precipitating 1 mg. PjOs as niagiicsium- 
ammonium phosphate in a volume of solution of 
60 — 75 c.c , 0 006 mg. remains unprecipitatod. With 
a smaller cpiantity, e.g , y\ mg. P^Oj, the nnpre- 
cipitated Iraction is even proportionately higher. 
Estimation as jdwsphonc arid-mohjhdenum corn- 
phosphate. — The uranium ai'ctate method yielded 
good results with quani\ties as low as 10 mg. P^Oj. 
Quantities below 10 mg. gave unreliable results. 
With Liebermann’s silver phosphate method high 
results were obtained, while the estimation of phos- 
phoric acid as the vanadiuin-phospsoric acid- 
molybdenum complex was found satisfaetory. 
Estimation as phosphoric acid-moluhdenum corn- 
lex. Gravimetric and colorimetric methods.— 
he precipitation of molybdenum by Ra[K‘r’s 
method gave too high values. The most suitable 
results were obtained with potassium ferro- 
cyanido. 1 mg. of Mo was cstimuti’d in 1(K) c.c. 
with an error of 0*5%. The procedure was there- 
fore successfully applied for the colorimetric esti- 
mation of phosphoric acid. 0*1 mg. of P,(), can ho 
estimated by this method with a 0*5% error. E.sfi- 
mation in the phosjihoric acid-molybdenum enm- 
2)lex. Volumetric and sedtmefric methods.- — Low 
results were obtained with Neumann’s method for 
the estimation of phosphorus when the tl.eoietieal 
factor 1 as used By washing the phosphorus- 
ammonium-niolvbdato precipitate with 50% alcohol 
instead of with water better results were obtained. 

In micro-Neumann estimations it is more satis- 
factory to wash the precipitate than centrifuge it, 
as a certain amount of loss is thus obviated. A 
s^imetric ” method is described by means of 
which the phosphorus is rapidly estimated by 
injuring the volume of the precipitate after cen- . 
tnfuging it in a graduated tube. The height of 


the phosphorus-ammonium-molybdate precipitate is 
proportional to its PjOj-content. Estimation as a 
strychnine-phosphoric acid molybdenum compound. 
(Nephelometry.)— The development of nephelo- 
metry and a new nephelometer and its manipula- 
tion are described. Estimation as a strychnine- 
phosphoric acid molybdenum compound. Special 
phosphoric acid nephelometry and a new prepara- 
tion of the. strychnine-molybdenum-reagent . — 
Strychnine and molybdenum form a compound 
suitable for uso in estimation of phosphoric acid. 
0-1— 0 0005 mg. P,0, can be estimated m this way 
nephelometrically with an error of 0'5%. — S. S. Z. 

Phosphoi ic acid; Volumrtnc detei mination of 

by NPAimann’s method. P. Jverseii. Biochem. 
Zeits., 1920, 104, 15—21. 

This method for determining phosphorus in organic 
sub.strata consists in dc.stroying the organic matter 
by treatment with sulphuric and nitric acids, pre- 
cipitating the phosphate thus formed as ammonium 
phosphomolybdate, and washing the precipitate 
with ice-coid water, which is passed through a 
filter. The latter, together with all the precipitate, 
IS then treated with rather more N 12 sodium 
hydroxide solution than is necessary to dissolve the 
precipitate, * the ammonia thus liberated being 
boiled off and determined by titration: (c.c. of 
N 12 Na()Il)x0*5539 = amount of pliosphorous in mg. 
(liegorsen found it to bo necessaiv to over-titrate 
iMth 0 “) — 1 c.c. of nod and to boil to expel carbon 
dioxide. The author’s ri'siilts show that this modi- 
fication gives good results provided that the excess 
of iV/2 alakli takt n is at most 1 c (*,, and is subject 
to no systematic error ; the mean value of the factor 
IS found, from 25 analyses, lo be 0’5526. — T. H. P. 

Selenium [mi oiyniuc compounds]; Estimation of 

. F. Wrode. Z. phvsiol Chem,, 1920, 109, 

272—275. 

Thk substame is burned in a tube in oxygen in 
presence of platinum ns catalyst and the selenious 
, Old formed is titrated with A^/100 sodium hy- 
droxide solution .sodium Indrogen selenite being 
neutral to methyl orange When both sulphur and 
selenium arc present, the mixed sulphuric and 
selenious acids obtained are titrated and the sul- 
phuric acid then estimated separately as barium 
sulphate. If the substance contains either nitrogen 
or a halogen titration is usel(».ss, and the selenious 
acid may then bo rc'diiced by moans of sodium sul- 
phite in prevsenee of a largo amount of hydrochloric 
acid and tlm selenium thus formed weighed. The 
combustion is carried* out in a so-called bead-tube 
(Pregl, “ Dio quant, org. Mikroanal.,” 1917, 107) 
ot about 7 mm. bore, the heads, previously 
moistened with ivater, serving for catching the 
selenious acid. In tlie empty part of the tube are 
placed one or two 5 cm. “ stars ” of thin Platinum 
foil, the boat containing the substance lying 1^- 
tweem the “ stars” and the end of the tube. The 
flow of oxygen should lie 8-- 10 c.c per min. Over 
tlm capillary cuid of the tube an Erlenmeyer flask 
is inverted, and into this the selenious acid is sub- 
sequently waslied. Before hoiiig used for the fir.st 
time the combustion tube is treated with caustiic 
alkali solution and then with acid and is finally 
rinsed out thoroughly with freshly boiled distilled 
ivatcr to which methyl orange and dilute acid or 
alkali have been added until it is just not pure 
yellow; the excess of water is blow*n out, hut the 
tube is not dried. The ignitc'd platinum stars and 
the boat arc introduced, the tube at the stars being 
heated to bright redness and the .s^J^stanco burnt 
very slowly. The selenious acid separates ip 
shining white crystals at the beginning of the 
beads, the appearance of I'cd selenium or of carbon 
indicating too rapid combustion, Ti^ acid is 
rinsed out into the Erlenmeyer flask by meant of 
the methyl orange water and the soluiian titrated 
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NilQO fiodium hydroxide solution. If euiphur 
as well as selenium is present, the bead tube is 
moistened, before t*ombu8tiou, with neutral 5% 
hydrogen peroxide solution, the combustion being 
carried out as usual. The platinum stars are 
ignited after each combustion or etched with aqiui 
regtd, as they often become coated with a thin layer 
which reduces their catalytic action. The method 
gives good results with small qiinntiiies (002 — 
0’06 g.) of substanc"*'. — T. 11 P. 

See also pages (a) 680, Sjfecjfic heat of mineral 
oils (Bailey and Kduards), OS."), Dyes (Moir), 6<87, 
Carbon (ho.irn/r (llobiti^on'). Thoa'ijaoates (MeunciO; 
(391, Steel (Wluteloy), 603, Lea^{-an^lmony alloys 
(Bertiuuxl ; 697, Chinese irtnid till (301110*^011), Tur- 
pentine oil (Allina and Sahaloira); 699, Calcium 
in soih (Shead), 702. ('ode.ne (.\iiiiott and Sen); 
703, Dichloroethifl sidiikide (Martin); Crnantc acids 
(KolthofT); 701, Tcrpin (Ki'inandez and fiU(‘ng<)), 
Evcalyptol (Boniiott and Salanion^, 70.5, Nitio- 
ijbjcenne (Koehler and olhor>). 

P\TF NTS 

Gas analysiny and retotdnuj appamtus A B. 
Cunningham, Toledo, Ohio I’.S. Pat. 1,311,952, 
5.8.19. Appl., 8.1.19. 

Tuk gas IS drawn into the appaiatus b\ mean', ol a 
water jet, and a nu'a'^ured \()lunie is toiccd b\ the 
rising of the water h'\cl into an ali*'Orptuin tank 
wherein the soluble jiortton is ahMuhed. the H‘- 
.sidual gas passes to a measuring bell, where its 
volume 18 recorded Airangements aie provided 
for automatically setting the apparatus after each 
test for a frt.sh operation 

Jloistiiie in sol'd mafemds, Meihoil and appaiatus 
for defennination of - . L K McMlistiu 

V S.P. 1 347,106, 20 7 20 Appl , M .5 19 

Thk appaiatus eoinptisis nuans for diMiig air, lor 
determining the ti niperature ol the di> air, for 
passing the air tlimiigh a tube containing the 
sample, and for (ictermining tin* < hange in tem- 
perature ol the sample and tin late ol Ilou of tin 
air — J. H. L. 

Cases; Apj^afnius fo/ tiiifomalu mid toittnin/us 
analysis and 1 ecotdivt) of — . W 1) K Blown 

and 'W T. Pn kvton K I* 1 19.752. 16 -5 and 
30.10.19. 


Fraymouth, Reavell, and Kestusr Bvaporator 
and Engineering Co. Extraction of soluble matter 
from powdered material other than tanstufls 
28,173. Qct. 5. 

Koenc. Fikering apparatus. 28,1(X). Oct. 4. 
Kirkbride. Crusning mills. 27,816-7. Oct. 1. 
Morison. Treatment of boiler feed etc. water 
28 590. Oct. 8. 

Schmieding. Regenerative furnaces. 27 SQ'^ 

Oct. 1. (Gor., 30.6.19.) 

Wado (Barrett Co.). 28,172. See XX. 

Complete Specifications Accepteu. 

13,050 11919). Bulgin, Hall, and Searlo, 
machines for treating air or gases wuth liquids ,,, 'i 
viee reisii. (151,314.) Oct, 6. 

15,841 and 15,844 (1919). Smallwood. Furna,,.s 
(1.51,366-7.) Oct. 6 

16,063 (1919), West and Hodgson. Kilns 

(151,709.) Oct. 13. 

16,247 (1919). Dressier Tunnel Ovens, Ltd , am] 
Williamson. Continuous and intermittent u\('n 
(151,722.) Oct. 13. 

16.66.5 (1919). (Jdmour Manufaetui e ol 
insulating material lor steam and other pi|),,s 
boilers, etc. (151,738.) Oct. 13. 

20,148 (1919). Davis, Pulvori.sers. (151 Hi), 
Oct. 6. 

25.673 (1919). Fli'Uiy and Robertson. CIkiiuIii i , 
tor di>ing. (151,188.)* Oct. 6. 

29.087 (1919). Phillips and Rose. Commiiiini,n> 
and mixing of materialH. (151,508.) Oct (> 

32,8.51 (1919). Imray (Kuni/.). Rotaiw (ln,.i. 
(1.51,518.) Oct. 6. 

10,565 (1920). Thaberg. Api>aratu.s foi ( m 1,1, r. 
iiig Iifpiid from iK'sli peat and similai uaiii, 
masse.s. 051,907.) Oct, 13. 

II FIFT.; GAS. MINERAL OILS WD 
WAXES. DESTRUCTIVE DISTILLATHA 
HEATING; LIGHTING. 

Applications. 

Anderson .tiu! MacoiuK'hie Gas - jnodiir. i 
27.38.5 Sep. 27. 

Burnell and Dawe. Motor spirit. 27,39') S)*!) 27 
Chown Carbonising, distilling, and bi upe ttiii;: 

« arbonaceoiH material. 28,676 Oct. 9 
Goskur. Drying coal et< 27,r'Sl. Oft ) 

(ioss (Blake). Mannfiu’ture or luel t^ir Imm: 
light, and power. 27.H11. Sep. 30. 

.lolmston. Lniuid tuels '27.771 Sep 3(i 
Lewis DuHtilling and gasilving solid (.irltui:- 
arrous materials, 27,90). Oct 1 


Patent List. 

d«t#» given ID thU h»i nre. in ih» r«iw. ot Anrilicn 
tho^g of »pphcatsnn, ^rj,J ,o the of 

tiOT vittua iire ^ * oppow- 


M.ixteil and Thompson Absorption ot rt 
livdroc arbon.s. 27,621. Sep. 29 

Morgan, and Therm.al Indusfri.il .uid (’In t i' i' 
lti'sr:ir< li Co, Mfiriiitac turn of f'oni g.H 2>-0) 
(h t (i. 

Snii! .md Itasfnll. Gn^i-producrr'^ (A' / 

Hiiddnr. wustn prodiu U as (iie^ m 

stnnm-rajsinfir pJnnt. 28.631. Oct. 9 
r 2‘'.6^2 .SV/ X\ II. 

Tulloch. Fuel. 27.770. Sep. 30. 
nalliif'o DjNtiliatif)n of carhonaccoiLS nhitcii.d 
^,*98-9. Sep. .10. 

CoMimRTK Specifications Accepted. 

Ort K** generator*' 

Wells. Oas-oloaning apparatus. 

161,443.) Oct. 0. 

(1919). Yeo. Ons-producors. (151,445.) 

(11R9). Mnrbaia and Deguide. Complete 
of naphthalene from cow gas. (151,463.) 

. Grocott. Gas-producer. (151,520.) 

I). Kennedy. Betorts. 041,02^).) 
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ra.— TAR AND TAR PROD1JOT8. 

Applioatiowb. 

Glover, West, and West’s Gas Improvement Co. 
Separation of liquor from tar and oils. 27,999. 
Oct. 2. 

Wade (Barrett Co.). 28,472-3. See XX. 

CoiLPLETK SrECIKlCATlON ACCEPTED. 

22,644 (1919). Marbais and Boguidc. See II. 

IV. — COLOURING MATTERS AND DYES. 

Applications. 

Dawson. Manufacture of loiico-alizann bordeaux 
and derivatives thereof. 28,376. Oct. 7, 

Iraray (Soc. Chern. Ind. in Basle). Manufacture 
of dyestutts. 28,008. Oct. 2. 

Complete Specifications AccKPfED, 

7719 (1918). Clarke (Chem. Eabr. Worms). 
Colours soluble in fata and oils and process oi 
preparing same. (151,657.) Oct. 13. 

16,042 (1919). Berkiii. Manufacture of antlii- 
nnol. (151,707.) Oct. 13 

.31,611 (19191 British Dvestiiffa Corp , Tiiincr, 
and Badicr. Manufacture of diphens'Iamine deri- 
vatives. (151,868.) Oct. 13. 

V. - FIBRES ; TEXTILES , CELLULOSE ; 

PAPER . 




Oldbury Electro-Chemical Co. Manufacture dif 
oxalates and oxalic acid. 28,366. Oct. 6 . (U.S .5 
28.3.20.) 

Pease. Extraction of ammonia from fluids and 

S reduction of ammonia etc. compounds. 28,341. 
Ct. 6 . 

j Soc. PAzoto Fran^ais. Recovering nitrous 

' vapours in form of aqueous nitric acid. 28,347. 
Oct. 6 . (Switz., 8.10.19.) 

Complete Specifications Accepticd. 

, 7869 (1919). Gener.al Chemical Co. Production 

of nitric acid. (124,759.) Oct. 13. 

15,026 (1919). Thompson. See XVI. 

15,406 (1919). Phillips and Rose. Manufacture 

ol roadiK solnblo alkali silu atos. (151,339.) Oet. 6 . 
19,085' (1919). Chaillaiix. See XIII. 

VIIL— GLASS; CERAMICS. 

Al’PrjCATlO.N. 

Duckham, and Woodall, Dnckham, and Jones.. 
Gas-tired pottery kilns. 28,248. Oct. 5. 

Complete Specifications Accepted. 

15,764 (1919). Marks (Univeisal Glass Co.). 
Glass h.iit. (151,361.) Oet. 6 . 

, 26,095 (1919). Johnson. Manufacture of china 

and earthenware. (151,835.) Oet. 13. 

19,445 (1920). Schott u. Gen, Reduction in size 
of the bubbles in glass. (147,487.) Oct. 13. 


Applications. 

Bearder and Schwartz. Manufacture of cellulose 
acetates for prodiicing aitiftcial silk, films, celluloid, 
etc. 27,973. Oct. 2. 

British Cellulose and Chemical !Manuf. Co , and 
Richardson, Treatment of products made witli 
colluloHc derivatives. 27,531. Sep 28 

Bustamante. Obiaining cellulose Irom vegctahlo 
matter. 27,904. Oct, 1. 

Dreyfus. Manufacture of eolliilose derivatives 
28 350. Oct. 6 

Foster (Maliv), Treating flax, hemp, etc. 27,777. 
Sep. 30. 

Kawubo, Ti eating ramie, hemp, etc. 27,933. 
Oct. 1. 

Radcliffc, Produftion of collulose acetate and 
artificial silk therefrom 28,413. Oct. 7. 

Ringer. Manufacture of a hard substance from 
iibres. 27,443. Sop. 27. (Austria, 19.2.20.) 

CoMi’ir.TK ScFcii'ieiTioN Acckptfd 

10,816 (1919), Johnson and Pliillips, and Tracey. 
Proci’ss for making paper, string, etc (151 ,.‘191.1 
Oct. 6 . 


IX —BUILDING MATERIALS. 
Applications. 

Baxter Asphalt Paving Co. Bituminous lining 
for surlaeos exposed to corrosive action. 27,425. 
Sep. 27. (U.S., 2.1.15.) 

Ringer. Working and increasing stability of 
objects made of Sorel cement. 27,444. Sep. 27. 
(Austria, 19.2.20.) 

Uzzell. Concrete for building. 27,595. Sep. 29. 
Wade (Pfab). Hydraulic eemeut. 27,768. Sop. 80. 

Complete SPKrinuATiONS Accepted. 

5208 (1919). Vecebis. Preserving and fire- 
I proofing wood. (1.51,661.1 Oct. 13. 

' 16,665 (1919). Gilmour. See I. 

I 20,174 (1919) Holznjifo! and AV^'nlther. iSVe X. 

' 28,397 (1919). Honda. Road-making or paving 

I material. (151,852.1 Oct. 13 

I X. -METALS, METALLURGY. INCLUDING 
ELECTRO-META LTd^RGY. 
i Applications. 


VI. —BLEACHING;* DYEING, PRINTING. 
FINISHING. 

Applications, 

Carpmael (Bayer u. Co.). Manufacture of mor- 
dant.s and process of dyeing basic dyestuffs on 
cotton, 27.466. Sep. 27. 

Radcliffe. Dyeing artificial silk. 28,412. Oct. 7. 

VII,— ACIDS; ALKALIS, SALTS; NON- 
METALLIC ELEMENTS. 
Applications, 

Blanc and Jourdan. Treatment of leiicitie rocks 
to render the potash available. 28,295. Oct. C. 
(Ital.. 6.10.19.) 

Collins. Purification of zinc eliloride. 28,551. 
Oct. 8 . 

Kelly. Manufacture of acid sodium pyro- 
phospiiato. 27,660. Sep. 29. 

Mauclairo. Production of aluminium and zinc 
salts. 28,326. Oct. 6 . 

Norsk Hydro-Fllcktrisk Kvaclstofaktiesolskab. 
Catalyst for making ammonia. 27,491. Sep. 29. 
(I^(?rway, 28.10.19.) 


i BoiiMoiul Rt'<ln( ing imd.illie oxides, 27,493 
, Sep 27 (U.vS., 17.1.18.) 

Burden. Aluminium alloys. 28,087. Oct. 4. 

Craven. Aluminium solder. 28,506. Oct. 8 . 

Goldsehmidt A -G. Alumiiiothc'iniie production of 
carbon-free ferrochromium etc. for chrome-iron ore. 

! 27 659. Sept 29. ((Jor , 14 10 19.) 

Hamilton Treatment of sulphide and oxidised 
! ores. 28,539. Oct. 8. (Australia, 8.10.19.) 
i liofts. 27,509. See XI. 

1 Meagher. 27,964 See XI. 

Metals Extraction Corp. Separation of metal 
limuores. 28, ,359 OG. 6 (U.S., 6.10.19.) 

N,s<‘f. MannffU'tiiro of metals from their sul- 
phides. 28,139. Oct. 5. 

Selas-Turner Co., and Turner. Crucible furnaces. 
28,049 Oet. 4. 

Vivian. Treatment of ores etc. 28, <136. Oct. 7. 

Complete SPF.rit'TrxTioxs 

15,171 (1919). Augu.st Fui pares for heat treat- 
ment of iron, stet'l, ote (151,323 1 Oet. 6 . 

16,783 and 31,797 (1919). Elmoie. Treatment of 
argentiferous sulphide ores. (151,698.) Oct. 13. 

15,016 (1919) Clegg. Treating tin scruff. 
(161,374.) Oct. 6 . 


no A 


,16,401 (1910). Wild, Testing Ibe hurdi^ of 
ferrous metsls. (161,383.) Oct. 6. 

17,320 (1919). Backor. Alloys. (161,400.) Oct. 6. 
20,174 (1919). Holsapfel ai^ Walther. Com- 
position for coating iron, steel, and wood. (161,793.) 
Oct. 18. 

21,603 (1919). Palmer, Seale, and Nevett. 
dotation separation of mineral substances. 
(182,260.) Oct. 13. 

28,749 (1919). Wade (Lindsay Light Co,). Manu- 
facture or thorium. (151,854.) Oct. 13. 

^ XI.-ELECTRO-CHEMISTRV. 
Applications. 

Adam and AntonofF. Klcctrolysis. 27,573. 
Sep. 28. 

Heraeus Ges., Rohn, ami Stahlworke Lindeii- 
burg. Induction furnaces. 27.932. Oct. 1. (Oer.. 
19.6,20.) 

Lofts. Alloy for electric heating appliances. 
27 510. Sep. 28. 

Meagher. Alloy for electrical makc-and-break 
contacts. 27,964. Oct. 2. 

Thompson (Plauson). Electrodes. 27,727. Sep 30. 
CoMPLKTE Specifications Accei’ted. 

14^559 (1919). Houston. Electric hatterie.s. 
(151,680.) Oct. 13. 

32,793 (1919). Levin. Electrodes of electrolytic 
gas generators. (151.873.) Oct. 13. 
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OoMPiiBTi SPBcmoATioN Aooimn. 

16,672 (191d). Boston and Sons, and 
Liming of hides. (151,387.) Oct. 6. 

XVI.— SOILS; FERTILISERS. 
Applications. 

Bitterling, Lyman, and Bitterlings, Ltd. l,,,*, 
Users. 28,168. Oct.. 6. 

Dumont. Manufacture of combined nlios,,),,, 
organic manure. 28,001. Oct. 2. 

Soc. EAzoto Fran^ais. Granulating and coiti^r 
calcium cyanamido. 28,069. Oct. 4. (Fr., 4.10 

Complete Specification Accki*ted. 

1.5,026 (1919). Thompson (Comp, des Plios])I);)i< 
de Constantine). Mechanical treatment of tnr >ir 
phosphates. (151,684.) Oct. 13. ^ 

XVir.— SUGARS; STARCHES; ClEMs 
Application. 

Sauer Manufacture of dccolorisiim , n), , 
28,(!82. Oct. 9. "" 

XVUI.-FEUMKNTATION INDlSTIilKS 
Applications. 


XIL— FATS, On.S, WAXES. 
Applications. 

Ashby. Manufacture and uni* of washing com- 
pounds. 28 182. Oct. 8. 

Peetz. Treatment of oils, 28.449. 0( t 7. 


Bedford, and Burmah Oil Co. Manuf.utiirf .,1 
alcohol. 28.a52. Oct. 6. 

Holzverkohlungs Ind. A.-G. ProdurUon or 
vinegar. 28,227. Oct. 5. (Ger., 23.10 1!» ) 

Scott. Producing condition and head 01 dMiiidit 
beer. 27,7.38. Sep. 30. 


XIII. — PAINTS , PIGMENTS; VARNISHES. 

RESINS. 

Applic.\tions. 

Clarke, and Cookson and Co. Manufacture of 
paints and enamels. 28,661. Oct. 9. 

Fitxgerald. Lithographic inks. ^,124. Oct. 4. 
Complete Specifications Acckitrd. 

8290 (1919). Ivinson and Roberts. Paint etc. 
<151,666.) Oct, 13. 

14,008 (1919). Simonson and Blair. Producing 
indurated compounds from lac or its derivatives. 
(127,82.5.) Oct. 13. 

14,845 (1919), Koppers Co. Manufacture of 

paint or varnish. (12fh26‘4,) Of t. 6. 

15,373(1919). Schneider. Manufacture of paints. 
<151,687.) Oct. 13. 

15,860 (1919). Koppers Co. Manufacture of 

r«$in. (132,229.) Oct. 13. 

19,085 (1919). Chaillaux. Manufacture of gold- 
'^oloured sulpnui^s and vermilions of antimony. 
(161,422.) Oct. 6. 

• '28,726 (1919). Rwhard and DuIhos. Paint 
<161,863.) Oct. 13. 

XIV. — INDIA-RUBBER ; GUTTA-PERCHA. 

C0MPI.RTF. SmCTFlf ATKIN Accr.PTF.n. 

.15,630 (1919). Davidstm. Treatment of raw 
Rubber when freshly coagulated from latex. 
^61,B44.) Oct. 6. 


XV.— LEATHER; BONE; HORN; GLUE. 
Applicationb. 

Carmichael and Ockle«ton. Treatment of hide*, 
•kina, etc. 27,fB7.8. Oct. 1. 

Clark (Chem. Fabr. Worma). Tanning hides. 
'28^7. Oct. 6. 

Frmkmlh, Bearell, and Kestner Kraporaior 
«gd E^neersiw Co. Exira^on o4 linnh 
28, m. Oet.6. ^ 




XIX.- FOODS; WATER PTaUFlCATH )\ 
SANITATION. 

Applic.ationb. 

Atinostorol, Ltd., and Wallace. Sti 1 ihsuion 
dismiection, etc. 28,102. Oct. 4. 

Carmichael and Co., and Guillaume. Tr atintiit 
of offal, sewage, etc., and extraction ot hx-pnxiut 
28,258. Oct. 6. 

Cofipraan. Food p roil uct. 28,289, 0( l (> 

Ijf'ffler. Manufacture of cocoa substitute 
Oct. 4. 

lifdher. Bettering smell and taste ot luiHhtiitf' 
28,127. Oct. 4. 

Maclachlan. Treatment of waste or^.mi Mjh- 
stances. 27,780. Sop. 30. 

Monson. 28,590. See I. 

Remington. Treatment of wheat. 28. 2A" Oct > 


XX. -ORGANIC PRODUCTS, MKr)I(lN\h 
SUBSTANCFiS; ESSENTIAL OIL'' 

Applications. 

Bedford, and Burmah Oil Co 2^ UJ >' 
XVill. 

Blagden, and Howards and Rons. tun 

of fnlciurn, magneHUim, and lithiiiiu .ur 
iU(*s. 28, .3 13. Oft. 6. , 

Dreyfus. Manufacture of alkyl conipoiiiKi' 
27,646. Bop. 29. 

Johnson (Badische Anilin u. Soda Fahr } J 
facture of alcohols, ketones, etc. 28,657. .1 

Wade (Barrett Co.). Purifying chcim.al (oin- 
pounds. 28,472. Oct. 7. , , 

Wade (Barrett Co.). Manufacture of (.xulation 

products of naphthalene. 28,473. Ocl. < . 

* Comm SMtciwciTioifi Acckptkp. 

■ “’"ti ‘ff’-rfS S 
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ABSTRACTS 


IN<». 15, 192D 


L-OEHEBAL; PLANT; MACHINERY. 

Evaporator design; Studies in , W. L. Badger 

and B. M. Baker. Amer. Inst. Chcm. Bng., 
29.6.20. Chem. and Met. Kng., 1920, 23, 669— 
674. (See this J., 1920, 647 a, 681 A.) , 

Thb influence of the elevation of boiling point, re- 
sulting from increase in salt concentration, upon 
the effective temperature drop between the heating 
steam and the liquid being evaporated is dealt 
with. If the boiling point rises and the tempera- 
ture of the heating medium remains constant there 
results a loss of evaporator capacity but not of 
thermal efficiency. The published figures relating to 
increase of boiling point with increase of salt (NaCl) 
concentration differ considerably, anti fresh deter- 
minations have been made. The results are given 
in a number of curves and tables, together with a ‘ 


— ■»— 

Evaporating liquors: Method of and apparatus 

therefor. Metallbank und Mctallurgische Gee. 
A.-G. E.P. 140,059, 9.2.20. Conv., 13.3.19. 

In an evaporator where the vapour from the liquor 
is compressed and used as the neating medium, the 
vapour which remains uncjoudonsed after such use 
is returned to the liquor space .of the evaporator 
or to some other point on the inlet side of the com- 
ircssor, the object being to keep in circulation a 
arger quantity of vapour than is theoretically 
necessary, so that the partial pressure of any en- 
trained air is reduced. — B. M. V. 

Evaporation of h quids or recovery of vapours or 

gases developed therefrom; Apparatus for , 

F. Merz. E.P. 150,78.5, 4.6 19. 

A GAS is kept in circulation lictween a cooling coil, 
a heating coil (or other means of cooling and heat- 


Vapour Pressure of Sodinm C'hlotide Sdutums at Fariou*? Temperatures. 


Vapour piesaurc 


of solution 
at temp T. 


Tomporaturc (T) of Roliitlons containing (/ g N’aCl per 100 g. 
G==4 G=r8 G-12 f/=l6 G -20 G -24 

H .0 

G 28 

G==32 

G==36 

Saturated 

solution. 

760 

.. 1000 

. 100 6 

101 2 

. 102 0 

102 H 

103 7 

104 6 

105 0 

. 100 6 

107 6 . 

108-7 

740 

. 99 3 

. 09 9 . 

100-5 

101 3 

102 1 

103 0 

103 9 . 

104 9 

105 8 

. 106 8 . 

108-0 

700 

.. 97 8 

. 98-4 

09 0 

. 99 8 

100 6 

101 5 

102 4 

10 J 1 

104 3 

105 3 

106-5 

660 

. 96 1 

. 96-8 

97 4 

. 98 2 

98 9 

99 8 

. 100 7 

101 8 

102 7 

103 7 . 

104-8 

620 

94 4 

. 950 

. 96 7 

96 5 

97 2 

98 0 

99 0 . 

99-9 

. 100 8 

. 101 9 . 

103-0 

680 

.. 92 6 

93-3 

93 0 

. 94 6 

95 4 

96 2 

. 97 1 

ftS'O 

99 0 

100 0 . 

101-1 

540 

907 

. 91-4 

92 0 

93 7 

. 93 5 

94 2 

95 2 

96 1 

97 1 

98 1 

99-0 

500 

. 88-7 

. 89-4 

900 

. 90 7 

91 4 

92 1 

93 1 

94 1 

95-0 

96 0 

96-7 

460 

. 86 5 

87 3 

87 9 

88 5 

89 2 . 

900 

90 9 . 

. 91 9 

92 9 

93 9 

94-7 

420 

. 84-2 

84 8 

85 5 

86 2 

80 9 

87 6 

88 5 . 

89 5 

90 5 

91 6 

92 3 

380 

81 7 

. 82 3 

83 0 

83 6 

84 3 

85 1 

86 0 

K6 9 

87 9 

89 0 

89-8 

340 

78 9 

. 79‘8 

. 802 

80 8 

81 5 

82 3 

83 2 

84 1 

. 85 1 

86-1 

86 9 

820 

77-5 

. 78-1 

78 7 

79 3 

HOO 

80 8 

81 7 

82 6 

8J 0 

84 6 

85 3 

300 

75 9 . 

76 5 

. 771 

. 77 7 

78 t 

79 2 

80 0 

80 9 

. 81 9 

82 9 . 

BJ'O 

280 

74 3 , 

74 9 . 

75 5 

76-1 

76 7 

77 .5 

. 78 3 

79 2 

80 2 

81 2 . 

81-8 

260 

. 72 5 . 

73 1 . 

73-7 

74 2 

749 

75 K 

. 76 6 . 

77 4 

. 78 4 

79 4 . 

79 9 

240 

. 70 7 . 

71 2 

. 71 8 

72 4 

7 JO 

7.3 8 

. 74 6 . 

75 5 

76 4 

. 77-5 , 

77-9 

220 

68-7 

. 69 2 . 

69 8 

70 3 

70 9 

71 7 

. 72 5 . 

73-5 

. 74-3 

. . 75 4 , 

75-9 

200 

666 

. . 67 0 

. . 07 6 

. 68-1 

688 . 

69 6 

70 4 

71-2 

72 2 

.. 731 

. 78-7 

180 

. 641 

64-7 

65 3 

0.5 8 

66 4 

67 2 

67 9 

68 8 

69 8 

70 8 , 

71-2 

160 

31 6 

. 02 1 

62 7 

03 2 

63 8 

64 6 

65 3 

06-1 

. 071 

. . 68 1 . 

68-6 

140 

. 58-6 

. 59 2 

59 8 , 

, . 00 3 

60 8 

61 5 

. 62 2 

63 1 

64 1 

05 ‘2 , 

65 6 

120 

554 

. 55 8 

. 50 3 

. 56 9 

. 57 5 

.58 1 

58 9 

59-8 

60 7 

. . 61 8 , 

62*2 

no 

53 6 

. 54 0 

. 54 .5 

55-1 

, . 55 7 

56 2 

57 0 

57 9 

58 8 

. 60 0 . 

60-3 

100 

51-7 

. 52 0 . 

, 52 5 

. 53 0 

. . 53-6 . 

51 3 

. 55 0 

55 9 

50 8 

. 57 9 . 

58*2 


bibliography of the .subject. 'I’lio more iinporiaiit 
results, taken from smoothed curves, are buni- 
iiiarised in the above table — W. H. C. 

•Patents. 

Centrifugal pumps for aculs and corrosive ti(ivid.s. 
W. P. I'hompson. From tluioii Espagiiole do 
Fabriqucs d’Engrais, de Prod. Chun., et do 
Superphosphates. E.P. 127,831,6.6.19. 

To niinimiso vibration the shaft of the pump i> 
supported at both ends on tn-arings well outside the 
pump, and the glands ha^o double packings with 
means for forcing a lubricant to the space between 
the two rings of packing. The liquid to be pumped 
18 admitted to both sides of the rotor, and a valve, 
is provided on the inlet pipe w hich can be adjusUnl 
to produce a slight vacuum round the shatt in order 
to prevent the liquid from penetrating the packing. 

— B. M. V. 

Miring of gases with liquids or solids [e.g., hydio- 
genation of oils]; Apparatus for inicnsifytng the 
mutual action one on the other dining -- — . La. 
Soc. Anon. rOxhydrique Fran^aiso. E T>. 129,978, 
U.7.19. Conv., 19.7.18. 

An apparatus, e.g., for use in the catalytic hydro- 
genation of oils, consists of a horizontal cylindrical 
vessel provided with a rotating eoeeiitrically dis- 
posed agitator, the periphery of the blades of which 
IS almost in contact with the lowest point of the 
vessel. When a finely-divided catalyst is present, 
the ends of the blades are scoop-shapra to scrape up 
the paste which settles at the bottm oi the vessel, 
end project it into the gas above the liquid. 

* —I/, A. C. 


Hig), and a vessel containing the liquid td be evapor- 
ated. The vapour absorbed by the warm gas is con- 
densed on cooling, and means are provided for heat 
intercliango bid ween the hot moist gas and the 
cooled dry gas. The surface of the liquid exposed 
to the gas is increased by such means as rotating 
discs, or nests of sheets intermittently dipped into 
the liquid, or fixeij sheets in separate liquor com- 
partments which are alternately filled and emptied. 

-B. M. V. 


Eteri mal preetpiiaiwn of particles from gases. 
D K. Morns and F. H. Haviland. E.P. 148,659, 
15 5.19. 

The gas or fume passages are of such a form that 
the fume is caused to flow rapidly around an edge 
or edges at wliich there is a strong electric field. 
The inomentnin of the heavier dust or particles 
causes them to pass beyond the edges, into a region 
where tho field is weaker, w lienee they descend 
by gravity. — B. N. 


Etedricul deposition of pai tides from gases. L. 

Bodge, Assr. to The Lodge Fume Co., LM. U.8.P. 

^ 1,345,790, 6.7.20. Appl , 10.5.20. 

i Chambers for use in tho elecflHcal deposition of 
j particles from gases, are provided with plates form- 
ing channels For the ga8e.s, discharge electrodes 
I situated transversely and longitudinally between 
the plates, and deflectors for deflecting the gaees 
toward the sides of the channels when paasing tongi- 
tndinally by the diseharge eJoctrode8.-*-B. IT 

* M 
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Tunnel oven or kilns. C. Whitfield. E.P. 160,482, 

2.7.19. 

A 8RPABAT8 burner or combustion chamber is pro- 
vided to which air under pressure and gas are 
admitted through separate iets and ports, so that 
a short intense tlame is proauced which afterwards 
passes to the heating chamber proper. The jet of 
pressure air may also induce a current of hot air 
from the interior of the oven to the burner chamber. 

—B. M. V. 

Furnaces or kilns, R. J. Anderson. E.P. 160,762, 

4.4.19. 

A VERTICAL furnace for the smelting of ores or con- 
version of chemical compounds is surrounded at tlie 
bottom by combustion chambers into which fuel and 
air are injected in numerous fine streams which 
intersect at a large number of points. The fuel is 
completely burnt and the products pass under pres- 
sure into the charge in the furnace. Additional 
combustion chambers are mounted on the main com- 
bustion chambers, and in these fuel is burned to 
carbon monoxide, which is also injected into the 
charge to act as a reducing ag<‘nt. — W. F. F. 

Furnace walls. E. Bernitz. E.P. 161, aSl, I2.d.l9. 
Addn. to 119,599. 

Furnace ualls provided with air du< t.s as desi ribetl 
in the original patent (J., 1918, 7211 a) are con- 
structed of special bricks, formed with their corners 
cut off, or with (ircular depressions in their ends 
or aktes or with holes formed through them. 

- B. M. V. 

Furnace. J. G. Aarts. V S.P. l,d52,JW8, 7.9.29. 
Appl., 11.8.16. 

A EHAJTT furnace is provnkd with hollow walls com- 
posed of highly refractory bricks provided with a 
large number of narrow heating ilucs with trans- 
verse baffles. The flues of the several hricks are 
in communication to form (ontinuous flues from 
the bottom to the top of the luniaie — W F F. 

Eitractin<j icaler froni anij molenal (onhnniruj it 
F. Merz, E.P. 169.786, 4 6 19 
A CURRENT of air or oth4'r ga.s is circulated over tlie 
material to be dried or coiuentrateil and over a 
hygroscKipic fiiaienal. The h.vgroscopic material is 
regenerated by pa.ssing over it dried air which may 
also be heated if desired — B M. V. 

Drying processt s. T, Boberg, and Tcchno-C’liemu al 
Laboratories. Ltd. E P. f60.8«7, 6 6,19 
In the nicthcKl of drying dcscrih<‘<l in E P 150,JK>8 
(J., 1920, 682 a) thr material from the first stage of 
drying is convened along, or droppivf down, a con- 
dnit in the presence of a moving heated gas 

, - B. M. V. 

Dryer. C. 8iatter>. 1' S P. I .:t64,223, 2S 9.20. 
Appl., 6.H. 19. 

A num having vertical standards is pnnided with 
A seriaf of lupports one above the other on which 
trays may be supported A conveyor is adapted to 
move ap and down beside the supportH and pla<e 
the trays at any desired height.— . F. F. 


Dehydration; Process nf . A W. Bruwnc 

U.8.P. 1,35^1,279, 28.9.29. Appl . Ill 6 17. 

Tmm material containing water is treated with a 
solution of a dehydrating agent in a non-ariueous 
solvent.-B. M. V, 

SidU, A. C. Jewell. E.P. 160,940, 3.2.20. 

Tm upper or main part of the still extends down- 
wards and fits closely into a detachable bottom to 
below the liquor level; the top rim of the bottom 
it bewt otttwarda and at the same height a groove 
is formed found mm part ol the ^}| so that 


packing can bo caulked in. By this arrangement 
the bottom may bo rapidly detached and replaced 
by another Ctdnptod for a different method of henf 
iiig.-B. M. V. ' 

Subdivision and treatment of fluids for various yn,, 
poses. E.L. Pease. E.P. 161,038, 14.4.19. 
Streams of fluids issue through holes or jets m t],^, 
walla of a number of parallel pii>es, and arc guided 
in thin, flat streams by burs or sheets of metal oi 
refractory material preferably arranged as a sort of 
lattice work between the iiipes. The process is 
applicable to mixing coal oust or the like or 
bustiblo gases with air, to washing or cooling gasss 
or to effecting heat interchange between gases and / 
or liquids.- B. M. V. 

j llectiher and condenser. H. K. Beyer and (; 
Hall, Assrs. to Ingersoll-Uand Co. I’ s p 
1,352,648, 14.9.20. Appl., 25.1.19. 

The apparatus consist.s of a vacuum pan over uhidi 
I a rectifier i.s supported by means of a conical sli,>, t 
I while a crown shoot placed above the opening „i 
j the vacuum pan acts as a butfle to intercept coolirnr 
j liquid. Tho (asing of the rectifii'r supports a (,)„? 

1 denser, through which cooling liquid is cireuLucd 
j and in w'hich baffles arc fixed so as to form thamhejs 
I for collecting tho distillate. Means are proud,.,! 

I for returning tho liquid in the rectifier to t)i,. 

I vacuum pan and for draining tho uppci 
! chamhi'r and tho casing ol the condensci .\ Jt j> 

j i'ondensituf ajipnialus, J. C. Morton I'SP 
I 1, ,'154.122, 28.9.20. Appl.. 4 4.18. Renewal O} H ■)„ 

; A TtmrL\ii condenser is made with concent in tuh, < 
the inner being circular in cross Roitiou and th*. 
out«T oval.— \\\ F. F 

Centrifuual maclune and inoeess of disiidttjfatoni 
[ufomi.’uafyj material. U. P Pern, Assr to Th,' 
Barrett Co. ^.S.I^ l..V)2,623. 14 9 20 
1.11.17. ' 

Moltkv material is intiodunvl axiall\ into ih,. i,,], 
«»f a ilosed, rotating vessel in the foiin (d an in- 
v«’itrsi frustum of a miie. The m<1c w.iIIs .iri pn- 
foraUsJ HO that the molten mnteiial is projtM tnl 
along different h<)M/.ontaI i>lam\s, flu* \, |o, it\ ip 
ea< li pl.iin* iM'itig higher tlian that in I'n, ol.iiic 
bi low - W F F. 

Cl >idnmj mai lane \V. Kllk .\ssi to .1 Sinkout/ 
V.S.P. 1,3.52.797, I Iff 2<J Appl,, 26.110 
.V cRi’SifTNu mucliino (omprues a pair of snpeipos, ! 
annular surfaevs whnh are rotated in (.pposit.' 
direi tions about th<Mr fommou lertual a\u Iji* 
crushed material is diM barged into a easing haviM;: 
a IukkI alaiM' it through which the mat end h ex- 
hausted. Any particles falling hack frfnn the }iee<l 
pass through a tTiitral opening in the ui)[m i gjind- 
irig nH’iiiher on to the <entral part ot tlie Imoi 
grinding inemlnT, where they are eriished h\ gi Hid- 
ing balls rolling on a circular track.- W F K. 

Hxtnn twn , Piorrs.'i of - T. Faule\. .\‘-i 
to Southern Pino Prodmts C’«i , Im (' S P 
I,:i53,0;4.5, I 4 9.29 Appl ,14 7 17 
The material to 1 k> i-xtrnitcd is phood in a doMil 
vessel completely filled with wat4*i at h<) f 
f^2''C.), and the pressure in the ves^d is^iin re.is'd 
h\ the iiijertion of steam to about .59 7** tS j" i 

wj in W. F. F 

Cooling and crystallising hot solutions; Appoi'diis 

for . Maschinenbau A.-(L Bah ke, Ol 

321,773, 10.9.18. Addn. to 319,968 (,L. 1929, >6.%). 
The lower part of each conveyor band m the appar;i- 
tiia d««cril^i in the chief patent is parallel to the 
inclmed bottom of tho vewei, and the bands are 
provided with •eraperv,, which remove tho crystHiH 
from iho bottom and convoy them away from tno 
A, C. 
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Evaporating^ cooling, concentrating, 'trashing, and 
other purposes; Method of and means for effect- 
ing intimate contact between Itqutdf and gases 

for . H. E. ],a Bour. E.P. i25,.380, .2.1 19. 

Conv., 8.4.18. 

Srr U.S.P. 1,318,774 of 1919; .T , 1919, 937 4. 

Drying of solid moist snJfsiances; A ppm ulus for 

. A/S. Myrons VerksUHi. E.P. 140,173, 

20.3.20. Conv., 7.2 18. A(Mn. 1o 10.'>,072 (.1 , 
J!)18, 280 a). 

Skr U.S.P. 1.317,501 of 1920; .1., 1920, 019 a. 

Separating mixed gases; l‘roeess of and uppurahis 

for . F. Norton, Afj.sr. to .1 of fen os- Nor ton 

Corp. U.S.P l,351,05r> 9, 28.9.20. Appl., 31 8 15 
20.10.15, 20.1.18, 28.1.18. Konowod 29 7 19, 
29.7.19, 14.7.20, 14.7.20. 

Srr E.P. 100,670 7 of 1910; .1 , 1917, 859. 

Furnace-front. C. Zulverand L. E Smitli U S P 
1,354,429, 28 9.20. Appl., 11 8 19 

Srr E.P. 132,977 of 1919, .f., 1919, 853 a. 


IIA.-FUEL; GAS; MINERAL OILS AND 
WAXES. 

Coo/.s, Detennination of sulphin fonm in . 

A. it. P()\v<'ll J. Ind. Eti^, C!liem , 1920, 12, 
887—890. 

Tiik method di'sculH'd by Powell and Pan (J., 1920, 
145 a) i.s tiUHtworihy lor tlio detciniination of the 
dilfoH'nt lonns ot salpliur in coal, but for rapid 
lontiiie work tlio followin;^ modifitation.s are .sng- 
i>ested, SiilpliatoH may be exttaoU'd by boiling the 
coal lor a lew min.s. nith hydiochionc acid (.sp gr. 
1'12) and the pyntes then extract'd by shaking ior 
2 hrs. vviLli <.lduto nitric acid Tho difference 
between the total sulpliiii and tho sum of the .sut- 
pliato and pyiitea sulphur gi\ea the amount of 
organic sulphur. Sime dilute nitric acid dissolves 
small (jiiantities of the UMstahlo plienol-soluhh' fonu 
of organic sulphur, it is [irefeialde to calculate the 
pyrites .sulphur from the pyntes iron content In 
the ease ot semi-hituminoim coals and tho harder 
vaiieties of hituminoiys eoals, the sample must bo 
digested lor a long time with coneentiuted nitiic 
acid before tho reHidue from tlic extraction hecouies 
eomph'toly soluble iii ammoiiin, 'i’ho .sodium j>er- 
oxido used for the detmminatiuii of sulphur iti 
coal should have a low and con^t.iiit sulphur euii- 
teiit — W. P. 8. 

(!o<d and its prodneis; J)efe nninution of the spenfic 
gravity of — - H. J. lladstone. Gas J., 1929, 
151, 500. 

The spodfic grn\ity of small coal, pitch, efe , can 
ho determined hy flotation, using a solution of 
^odlum thiosulphate of sp. gr. 1 ‘dOO. For matoiials 
(e.p., pitch) ot sp. gr. 1‘2— I'd), a small pi-lh t of 
llie siih'.tance is dropped into 40 c.c, of the solution, 
and walct is I hen addid from a buictte until tho j 
p.diot IS pist susjiended in tlie lu[Uid, neither float- | 
mg nor sinking, and the lolumo of uafer added i.s | 
noted. From a curve, the sp. gr, is obtained. For ' 
materials ot less than 1‘2 sp gr the tluosulpluito . 
.solution IS mil into 10 c e. ol water until the pellet ' 
just begins t>' 1 ise, — .\. G. I 

Fuels; Valuation of on the basis of ihvir flame ' 

tempera! ure. \V. Sdiwier, Stahl u. Eisen, 1920, 
40, 1033-1037, 1108-1111, 1170-1177, 1230— 
1240. 

Calobifio value alone is not a safe criterion of the 
value of fuel for metallurgical purposes. In high 
temperature operation.s, only that portion of tho 
heat which is given up w'heu tlie products of com- 


ir 

bustion aro cooled ^ tho working temperature of 
th© furnace is effectively used. Therefore the flame 
temperature is of equal importance. The calorific 
value is no criterion of flame temperature, and this 
is particularly shown in th© ease of gaseous fuels. 
Loss of heat by radiation increases with rise of tem- 
perature, but tho possible efficiency of heating 
operations increases more rapidly. A safer criterion 
for tlie comparison of fuels, it is suggested, is a 
“figure of value “ llutxlO *, where Hu is the net 
calorific value and t the theoretical flame tempera- 
ture. The method of calculating t is described, and 
data for specific beats and heat capacities arc tabu- 
lated. The utilisation of th© “ figure of value ” in 
tho study of a number of metallurgical heating 
operations is illustrated. In a fuel gas, the useful- 
ness of a component depends on tho nature of the 
other components which accompany it; thus the 
utility of a given quantity of carbon monoxide 
differs in water gas and producer gas, a difference 
which is reflected by the IlijtxlO'* figures, Tho 
relative effieiencies of tho different modes of con- 
suming I kg. of carbon ran bo compared by this 
eritonon. In the compari.son of fuel gases, it is 
iieeossary to take account of dust, water vapour, 
tar, and sensible beat The tar has an Hut X 10 ‘ 
figure greater than that of coal. Moisture, owing 
to high specific heat in addition to the latent heat, 
has a markcdlv depressing effect on flame tempera- 
ture, and yet it u.sually does not appear in analyses. 

-H. J. H. 

Silica bricks in coke-oven construction. J, 
Emsenaiicr, Gliickauf, 1920, 56, 785—793, 

An account is given of twm batteries of ovens built, 
tho one in 1915 of silica brick, s (SiO, 95%, CaO 2%) 
and tho other one year later of ordinary coke-oven 
sihcions bricks (SiO, 80%, A1,0, 16%). Tho higher 
thermal conductivity of the silica brick was recorded 
in a shorter coking period, 24 hrs. as against 29 hrs., 
in the latter batterv. In spile of initially un- 
promising texture and britticne.s.s of the silica brick 
w^'llls, they arc now in the better condition of tho 
two. Tho silicious bricks are more extensively cor- 
1 odod by salt and more worn by erosion. The walls of 
silica brick are loss susceptible to fusion or deforma- 
tion duo to unskilled attention The yield of by- 
products may possibly be advorselv influenced in the 
silica brick construction, but this does not out- 
w'oigh tho advantages of inerea.sed output of good 
coke and of gas Tho fact that higher temperatures 
may bo maintained in Jliie.s of silica brick without 
damage to tho walls iTiav bo a temptation to shorten 
the coking period at the expense of bv-prodiicts, 
but tho rise in heat consumption finally renders 
such practice uneconomical. Material and thermal 
balance sheets of tho two battcri<'s are given 

. -H. J. H. 

Coal; Swelling of during eoking. F. Korten. 

Stahl iind Ei.son, 1920, 40, 1105—1108. 

Tite tendency to sw’cll during carbonisation possibly 
lepends on the variation in teinpeiaturo and mode 
of decomposition of tho bituminous cementing 
material (c/. Fischer and Glnnd. .T., 1920, 2.58 a). 
Tho author proposes a test for the swelling 
on coking;— 100 g. of the coal is coked under 
.standardised conditions in a cvlindrieal crucible 
of iron closed by a perforated piston. The 
lat^r supports a weighted lever fixed at one 
end so that tho free end moves in accord- 
ane<» w’ith tho rise or fall of the piston. The free 
end is made to trace a magnified ro?b?d of the move- 
nient of the pi,ston, i.e., of the change of volume of 
^0 coal, upon a revolving drum covered with paper. 
The results agree with large-scale practice. A coai 
with 27% of volatile matter w^hich showed a 
contraction of 4% wms known to b© easily coked and 
push^l from the oven. Another coal with 14% of 
volatile matter expanded nearly 6% during carbon- 

B 2 
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isation and 3*5% at the ond. In practice the coke 
from this coal was difficult to push from the ovens, 
and then only with damage to the walls. — H. J. H. 

OiUshale; Treatment of and description of a 

specially high-grade shale. M. Dolch. Oestcrr. 
Chem.-Zeifc., 1920, 23, 122—125, 130—131. 

An Austrian shale of specially high quality is de- 
scribed. It has sp. gr. 0'8, is bright yellow in colour, 
and resembles earth saturated with natural petro- 
leum. In laboratory trials it yielded 31‘2% of shale 
oil on dry distillation, and 42’4% on distillation 
with superheated steam. This contrasts with 12 — 
14% from Scottish shales or the torbanito of South 
Africa, 20% from Norfolk shale, and 35% reported 
from New South Wales. In the redistillation of 
the oil a loss of IS — 19% occurred, duo to decom- 
position w'ith evolution of gas from 250° C. onwards. 
2 g. of the crude oil heated slowly to 300° C. in 
an atmosphere of nitrogen yielded more than 3 c c. 
of carbon dioxide The improved quality and quan- 
tity of the distillate with the u.se of steam is ex- 
plained by the prevention of local overheating and 
tho partial decomposition described above. The 
crude oil yields no pitch, a result approached iii 
tho case of tar from certain Bohemian lignites. 
The nitrogen content of the shale varies from 0 5 
to 2*0%. On dry distillation 100 kg. of shale yields 
25 cub. m, of gas of 6200 cals per cub. m. A quan- 
tity of light paraffins equal to 6% on the shale 
could be removed from tho gas and still loavo it 
with a calorific value of KKIU eals. per cub. m. 

-C I. 

Hydroenrhons ; Ofidufmn of hi/ oiugerx. 

Oriddtion of poioffin msr C Kcibcr Her , 
1920, 53, 1567- 1577. 

The residui' obtained by the oxidation of pariiffin 
wax (J., 19*2(% 220 a), aiuounting to fHV- 1(K) of tin* 
original .suhstanec. is a yellowish mass, iodine value. 

1 — 2; saponification value. 250 — ,’KK). acid \a!uc. 
about 2fX). When purified hy washing uith viatcr 
and .suhsec|uontly Indrohsed. it vields a highly com- 
plex mixture of fattv a<i Is The follow mg have hocn 
definitely isolatc<l : ( a()ric, myristu-, palmitu, In p- 
tndi'T’Oic, stearic, and anuhidic acids, and an and, 
C,»H„0,, which is isomeric with palmitic acid and 
pos.siblv identical with Bergniann’s isopalmitic acnl. 
(Cf. J C.S., Nov.)-H. W 

Patf.vts. 

Coal and other minernU; A pp>ir<ittn for iraihing 

. P. Habets and .V. FrJlmc. K P. 13^,90.5. 

10 2 20 Conv, 12^13 Addn to 22, 12 
The washing apparatus is of the type in which the 
co»l or mineral is earned in a stream «»f wat«*r 
througli a launder having a number of .slots in its 
bottom through whii h >tre.'ims «»t wat* r arc direct« »l 
upwards, and througli which the h‘*a\ ler inatcn d 
•falls. The horij'ont.il length of tho slots rnay be 
modified by baffles nowt’d hori/oiitallv bv means of 
a screwed rod, and .a >ertiral baflle mnv also be 
provided at the fulgc of the slot to intercept p.irt 
of tho heavier material and prolific an artificial 
alopo in the liottorn of the launder. The mqicr part 
of each separating pfsket, bf*low tho slot, may be 
trapezoidal, and the lower part rectangular in 
vertical cross-section. W. F F. 

Coal; Treatment of - e <}>efuilhf Jn tin nofna- 
fneture of fuel hrigurtifs. (' H. Smith. K P, 
125.370, 3 1.19. Conv., 3 f 18. 

(loAU is suppliqd* from a stoiagf* bin to a crusher, 
and thence to travelling trucks bv wlinli it h con- 
voyed to carbonising retorts, preferably constructed 
as d#!scribcd in K.P. Pi3,7;ift (J., Ilf20, (J-Wa). 
Bftujniiious cool containing .*16/, volatile m.ilter 
and fixed carbon is usw, and is carbonised at 
H50®— llOO^ 11^456®— 66(r C.), loaring a ftptmuv 
reeidtie coiiiaiHing 5^ -15% of volatile matter, which 


is convoyed to a cooler to which water is supplio^] 
The material is then mixed with pitch, cruBh('(i 
and treated with steam to convert it into a plasti,’ 
mass. The mass is mixed with water if necessary 
moulded into briquettes, and transferred to ail 
inclined furnace heated by combustion flues in tli(> 
walls, the hot gases afterwards passing downwrurls 
through a regenerator to pre-heat tho air kui)|,|. 
The furnace is heated to 1400° — 1850° F. (Ttiov 
1010° C.), and the brimicttos are finally cool, d i,y 
a .spray of water. — W. F. B\ 

Briquette dryer. K. 8. Plummer, A.ssr. to Aiikm,, 
Hriqnet Oo. U.S.P. 1,852,377, 7.9.20. .A,,,;" 

11.9.19. 

The briquettes are carried by a travelling conv, 
which divides tho drying tunnel into upper ,ii„| 
lower compartments. Air is forced into the 
compartment at one end by a fan, and disc li.ire^,] 
from the upper compartment at the other eiul \ 
series of intermediate fans draw air fiom pdiniq 
along tho length of tho upper compartment 
deliver it to tho lower compartment, and im ,ins n,. 
provided for heating the air prior to its mti 
tion into tho first of the series of fans. — W I' [' 

Fuel: Manufacture of a solid . Flcktii/ii.iK, 

werkLonza, E.P. 144,589, 9.3.20. Conv , li, u ](, 

IVIktaldehydr compressed into a colu^rent nn^v 
w'lth or without the addition of colophoiiv, dilnjo 
form, or the like as binding agent, is userl .i^ n Pip] 

Peat mass; Treatment of and /ue,/,;,/..,, 

turf or peat briquettes. K. P. T. K 1 
E.P. 149,809, C.ll 19 

Tiip. peat mass is tlioroughiv disiiitegr.il. li .,n,l 
inixtsl with water to form a homogeiu.m p, ,ii. 
sludge, in a rot.irv or luibiiie pump, ulnli ,,l,o 
produfes the pressure n(*ceHs.iry to for. e IIk' hmss 
through a pip(‘ lini* directlv to the diviiv' pin, 
where it is spread out iii a thin finer ..nJ 
to drv, being afterwards cut up ini(» fiti.p.. :t,. 
The pipe line is composed of det.u li.ififi' . . mmin 
whi< h ran be reniox'd from tin* Inn* ns tlir >lio 
advancf'.s over oin* area and can he t-kiijimI is 
another area is .spread W'ith the pe.it tll;n^ \ (i 

Burning pulvciulent or liquid futl n 

Method of and mrani for — .1 F. Mnllt M 

E P. 150.230, 212.19. (Sfe also K I’ ll/lV 
.1 , 191s, H3v ) 

.V MlXTi'UK of fuel and air is intioduied m nn, .r 
more streams into a pr4-liininar\ . ..nil u'-Mmi 
1 li imlx'T or I liambers h'.iding in a diiei r hn.' i i ifi 
main (omlnistion fhamlier hut lo. iImI on' .ilf li.' 
furnace ami . oust it ut ing a /one of *.in ill. r < q u' 
tii.in the mam coinbustnui diamber \ (■ 

Fuel: J*iorpss of and npjuirnfu^ f<o lonini'i 
K C. H. Marks From Si lintz llaw l< \ < " I 1 ’ 
150,395, 27 5.1!» 

Fi Kf.. c (/ . n>ar‘H>lv ( rushed or puh n ul . i! 
mixed with air, is fed tangentialK into on. ( inl et 
a (vlindrical furnace having rcfr.nt'.n a ilN, .I'r. 
pass(‘s in a heln al path to tlie otter ml nl 
furnace. The stre.im of fuel then n'uin^ i\im' 
through the fiirnare within the .aiiMu'ir ...mni 
Incombustible solid matter ma\ I" 
during the helical movement of the f n ! ' 

emls of the annular spare rn.n be int'H ' 
equalise the pressureH. - W . F. F 

Fuel; ApiHiralus for the toinbudooi < i 

Anderson. E.P. 150,761, 1.1 19 ^ 

Fckj., which may be solid, Inpiul. m 
prop'ctwi iangeiitirtlly mbi an anmiiai ^ 

chamber surrounding a healing (hum " ' ' , , 

air for combustion is supplnnl to a ,t 

refractory material ^'hH l p; 
combustion rhamlier. J " • | 

■anirersoly across the fuel pta" 


foraiod pipe* of 
radiatiy into the 
ibus projeciod tf 
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an effective mixing is obtained. Ti'e air nozzles 
may be arranged in rows in stepped formation. 

->W. F. F. 

CornhustihlH material contained in the ashes from 
industrial furnaces and steam boilers; Process for 
the recovery of . A. Andre. E.P. 151,192, 

30.12.19. 

The ashes are fed into an inclined conduit having 
a gap in the lower wall midway of its length. A 
current of air is delivered by a blower horizontally 
through the gap into the conduit and separates the 
lighter combustible material from the heavier slag 
The former passes into the lower part of the 
inclined conduit and the latter falls through the 
gap into a vertical discharge conduit. — W. F. P. 

refoits or ovens; Jnirodnrtion of steam into 
vertical — . Woodall, Duckham, and Jones, 
Ltd., and A. McD. Duckham. E.P. 150,589, 

18.12.19. 

Steam is superheated above 700^ F. (370^ C.) by 
passing it tlirough tubes built in or about the waste 
>;a3 flues of a vertical externally-heated retort, and 
tlicn discharged through nozzles into the lower part 
jf the retort. — W. F. F. 

Coking coal. A. Iloborts, Assr. to American Coke 
and Chemical Co. U.S.P. 1, .3.52, 690, 14.9.20. 
Appl., 1.12.19. 

AIetallukgicvi. coke is obtained from coals in which 
the disposable hydrogen does not c'xcoed 58% of tlie 
disposable oxygen, by heating the retort very 
rapidly wlu'ii lirst charged. The tcmpcirature of 
decomposition of the resinous constituents is 
reached before excessive volatilisation li.as taken 
place and a suflicieiit resinous residue is left to bind 
the mass. — C. I. 

das produi Cl s. A. L. Clalusha. E.P. 129,971, 

210.19. Coi>v., 15.7.18. 

A I’UonucKR IS combined with a gas engine, and the 
steam reipiisiU' for the iiroduccu' is generatc'd by 
introducing waiter into the exhaust pipe of the 
engine, the pressure bei ig regulated by an adjust- 
able deflector extending partially acro.SH the ex- 
haust pipe. The mixture of steam and combustion 
products is deflected into a dome', and forced by its 
own pressure into tlie ^team-supply pipe of the pro- 
duc*er. This extends into tho larger air inlet pipe, 
and clraws in air by injector action. Exec'ss of 
water in tho exhaust pipe may be used to keep the 
pipe free from salts, sluago, etc. — A. G. 

das pioduccis. G. II. Bentley and E (J Appleby. 
E.P. 119,759, IO.o.BJ. 

Tue shell ol the jiroducer is mounted eecentrically 
and rotates around the grate, w’hich is mounted 
upon a tiame, together with a trough foiming a 
water-seal. Tho frame is supported by columns, 
anci tho shell rotates upon rollers on tho Iramo. Tlie 
ashes are thereby discuarged without the use of a 
tray and scrapers. — A. G. 

Gas pioduccis. II. M Milton. E.P. 140,790, 

26.5.19. 

A onAMBEii, divided by a water-seal into compart- 
ments, IS interposed between the prodn -or proper 
and tl j gas holder. Each of the compartments re- 
ceives gas primarily from a portion of tho producer, 
anci each can bo separated from the general gas cir- 
culation. The grate of the producer is dividcci by a 
diaphragm dipping into a water-seal. A portion of 
the producer may thus bo isolated for cleaning etc. 
without cutting off the gas supply. — A. G. 

Producer gas; Generation • and utilisation of . 

A. H. Lymn and N. E. Rambush. E.P. 150,787, 

4.6.19. 

The waste heat of a gas-fired furnace is employed 


to raise steam for the producer blast by the use of 
vessels resembling gas washers (E.P. 11,452/12 and 
744/13; J., 1912, 1167; 1913, 1147). In one such 
vessel a shower of water is heated by the hot burnt 
gas, and in another the heated water saturates and 
warms the air blast to the producer. Between these 
two vessels a third vessel may bo interposed, in 
which the hot producer ga.s neutralises the acidity 
of tho heated water and turthor heats it. — C. I. 

Vioducer gas plants and internal combustion 
erigtncs sujiphcd therefiom. D. J. Smith. E.P. 
151,087, 14.6.19. 

In a gas producer plant, combined with an internal 
combustion engine, the water for use in the pro- 
ducer is preheated by passing it successively 
through the engine jacket, through a tubular water 
heater heated by tho engine exhaust gases, and 
through a heater heated by the producer gas on its 
way to the engine, and then passes into a boiler 
mountcHl on the producer. The waste heat of the 
pliant is thereby fully utilised. -—W. F. F. 

Gas gcneiator; Pulvcriscd-jucl . N. F. X. 

Beauregard. U.S P. 1,351,460, 31.8.20. Appl., 
21.5.17. 

PowiiERED fuel mixcid with air is subjected to in- 
tenso heat, then mixed with an additional supply 
of uir and supplied to a furnace chamber for com- 
bustion. Air 18 supplied to the inlet end of a con- 
duit, together with the powdered fuel, and a sup- 
plementary supply of air is aiided at the outlet end 
of the conduit, tho intermediate part of which is 
lieated. — A. G. 

Caibon and gaseous fuel; (a) Viocess and apparatus 

and (b) iiioccss foi producing . J. li. Rose. 

U.S.P. (a) 1,352,085, and (b) 1,352,086, 7.9.20. 
Appl., (a) 8.11.18, (b) 26.12.18. 

(a) An aeriform hydrocarbon fluid ” is introduced 
into a generator in which it is decomposed into solid 
caibon and a gas containing a preponderating 
amount of hydrogen, by tho heat of an electric arc. 
(h) a mixture ot hydrocarbon fluid with insufficient 
oxygen tor its complete combustion is subjected to 
“ discontinuous resistance material in an electric 
(Ml cult,” r.p., coarse material packed between 
electrodes, whereby carbon and a gas rich in 
hydrogen are produced.— J. II. L. 

Gas; Method of generating - — . H. Batchelor. 
U.S.P. 1,352,241,. 7.9.20. Appl., 8.2.17. Re- 
newed 13.1.20. 

Two separate masses of porous refractory material 
are alternately heated and sprayed with a homo- 
geneous mixture of liydrocarbon and water. Tho 
gas generated is passed through a third mass of 
lefractory material. — W. F. F. * 

Cyanogen Icompouiu.ls']; liecovciy of fiom coal- 

\/as. J. J. Hood. E.P. 144,398, 14.3.19. 

After removing hydrogen sulphide and carbonic 
acid from tho gas in a lime purifier, the gas is 
treated, in tho same purifier, v'lth slaked lime im- 
pregnated with a solution of an iron salt, such as 
ferrous sulphate. Ferrous sulphate may be added, 
for example, to tho lime in a tier of the purifier 
near tho exit. The cyanogen compounds in the ^aa 
are fixed as cElcium ferrocyaiude, and by leaching 
or agitating the spent purifying material with 
dilute alkali, a solution of alkali ferrocyanide is 
obtained. 

Fuel; Aeroplane motor . U.S. Industrial 

Alcohol Co., Assoes. of A. A. Backhaus. E.P. 
128,917, 16.6.19. Conv., 25.6.18. 

The fuel is composed of 40% to 60% of alcohol 
(98%); 26% to 35% of benzol, and 30% to 60% of 
gasoline or naphtha. — A. G. 
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Hydrocarhon liquids; Production of from 

carbonaceous material and apparatus therefor. 
F. P. A. Rousseau. E.P. 132,490, 4.6.19. Coav., 
9.9.18. 

Carbonaceous material such as coal, peat, bitumen, 
resins, pitch, oils, wood, or the like, in a finely 
divided condition, is distilled under pressure in an 
autoclave heated by external eoil.s. The material 
is fed into the auto<'lave through a long shaft fitted 
with two valves between which the charge is 
isolated to prevent the entry of air, and, in the 
case of solid material, falls on to a hearth situated 
near the top of the nutcxlavo. Several of tho 
autoclaves are arranged around a common vessel 
111 the form of an inverttMl cone heati'd at the top 
by a coil and connocttKl with each autoclave by a 
slide-valve. Tho distillation products collect in 
this ve^sel and pass through a tube at tho lower 
end into a condenser. In ti'cating material with a 
relatively high caibon contiuit, hydrogen may 
be admitted into tho autot'laves. — L A. C. 

Petroleum ; Ptoecss of cunlinq L. P. Low'e 

and F. C. Rolf, Assrs. to lU-Pioducts Maiuifac- 
turiiig Co. U.S.P. l,A3l,8o9, 7.9.20. Appl., 
15.1.17. 

A CUACKINI. chamber tilled with openwork material 
18 heated liy in< ans of ijnxiucts ot <umbustion to a 
temperature above tlmt at which petroleum is 
cracked to produce carbon and tondcnsablo hjdro- 
carbons but below that at wbuli petroleum is con- 
verted into perni.inent g.H Petroleum is then 
passe<l tbianigh the chamber, and subvequontly, 
after stopping the supply of petroleum, the carbon 
deposited on the surface of tiie openwork material 
is burnt to assist in again attaining the requi8iU> 
temperature to roiH'at tho process.— L. A. C. 


Mineral oils; Process for treating , W. John 

son. U.S.P. 1,364,257, 28.9.20. Appl., 25.4.16 

Heavy m^nerjiil oil vapour is superheated and 
cracked by passage through an electric arc. 


Paraffin; Process and apparatus for purif,y,,i^ 

etude crystallising in scales^ by sweatino ]!'’ 

Bartusch. G.P. 307,625, 29 8.17. ‘ 

The adhering oils, impunticB, etc,, are reinovtJ 
along the shortest possible horizontal path, thiouir' 
perforated surfaces which surround the inatori' 1 
laterally, by increasing the pressure in a duvi-tin 
at right angles to that of tho expressed oil and hv 
raising the temperature at the same lime.-^j, p 

Hydrocarbon mixtures; Separahon of soluhfir,] 
constituents, e.g., pata/fin, from the svIpInnuL 
acid solution contaimng unsatuiated hytlni 

carbons, tn the treutinent of teif/i. lanu'i 

sulphur dioxide. Allg. (les. fur Chem. Ind (: i) 
322,754, 17.3.17. ‘ ^ 

Aftku tho treatment of the hjdrocarhon tnivtuin 
with iKpiul sulphur dioxide tho main portion o| thr. 
sulphur dioxioo extract, containing unsaturatod 
h^droca!hons, is drawn off, and the rcsiduo, (on 
Mating of saturated li.^lrorarbons, with soJidifh-d 
Indrocarbons and some included residual oxtract h 
heated m a special vossid until this residual cvli.ut 
has formed a distiiut layer, whereupon i, 
separated and united with tho mam Durlion nt 
extract.- J. H. L. ‘ 

Subdivision and tiraimint of fluids M p 
See 1. 

Sep<iialin>j hydrotien sulphide fioin oasci P 
322, 9A^. VII. 


Klectrochenihal It raiment of {hijdiocnihvn] 
vapouis; T'Aetft nod apparatus for the — L. B 
Cherry. U.S P. 1,315,431, 6.7.20. Appl , 9 10 17 
Liquid hydrocarbons aro vaporised in a still, ami 
the vapours on their way to a condenser pass 
through a conduit c<msisting of a scries of elon- 
gated, metallic, tubular units, united by cross con- 
nexions to form a continuous treating chamber. 
Tho wall of the chamber is maintained api)roxi- 
mately at a red heat by nuMiis of solenoids, which 
are arranged longitudinally outside the units hut 
insulated therefrmn, tht> units being heate<l h^ in- 
duction Tile Sioh'iioids are •composed of a good 
electriral conductor, through which an alternating 
( urrent is pa-sod, and meana nie arranged for con- 
trolling the ( urrent to varv the temperature of tlie 
units. '1 he vaporiHsl pr^slucts arc himultaneousl.c 
subj('<ted, whilst jiassing through the heated 
( hanilM’r, to a hfgh-freqm ncy electrm cm rent dis- 
* , charge.- -B. N, 

If udtocnrbons , A pporoh/i fot heahnint of 

W. F. Bittman. U.S P. (a) 1, .‘1.32.916 and (ii) 
1,3.52,917, 1 1.9.20. Appl., (a) 3.8. and (a) 7.11.17, 
(a) a tube pa.sses u[)wards thiough the lower emi 
ot a vertical retort, and the portion within tho re- 
tort JM provided with o|)cnmgs for the passage <tf 
liquids. Hydrorarhoiis aro passed into the lower 
end of the annular space between the tiilK* and the 
retort, wliiih is niaintaimHl at a suifahle tempera- 
ture for vaporising and cracking tho hydnx'aroons, 
and tho pnxlucts p.i.Hs into the central tnheq or tho 
hydrocarlmns jflTTj pa-ssed into the ccntial tulK« and 
the products pass into the annular spaie (b) Oil 
H fed into an auxiliary retort, so arranged that it 
receives heat from a main vortical retort arranged 
in a furnace. A constant quantity of tho oil is , 
maintainod in the auxiliary retort, and the over- 
flow paatee mUk^fae main retort.— L. A. C. 


Paint vchulrs. (} P. 321,828 See Xlll. 


nB.-DESTIlUCTIVE DISTILLATION; 
HEATING; LIGHTING. 

Aifl'jl contMit of iroOil. Schw.dhe ;in(l lb, i 
>3 V 

P.VTK.NT. 

Hlass surfaces [clritnc lamp bulbs]; Subshiiin^ i >i 
(oofi'oj -- 4 he British Thomsoii-Ho'i'it):i ( M , 

Ltd From (imieral Fledrie Co FP 1 
H 1.29 

The glass suit. no IS saiid-hhustcd aiiddialid luilt ,i 
imxtiir.’ ot, 5 pts ot hydrous m.iym miuu mIi 
e.itt' (Fh'IuIi (lialk), 5 j»ts of /me osid'-, l.‘> }it'= "t 
^rjdium sili(;jto (sp. gr 1’375), and 8 pd el i 
When the (oatmg ik dry a thin hyeer of i.inn h 
applmd 'J'ho zinc oxide may he repl-ned lo 
(oloiiri'd material, «uch as burnt ^lenn.l h \ t 


ni.-TAR AND TAR PRODUCTS. 

Thionaphf hene tn Coal tar. It, Weissgoi Ik i n.'l 
Kiulwr. Be r., 1 92* J, 5.1, 1.351 1563. 

(5u:i>k naphthalene is .sulphonatf'd with a 
deficient amount of .sulphuric acid at 90 9^* ( 

.ind the sulphonaterl iiroduct is decoinpos. d h\ dcani 
in the presence of u little sulphuric mid at N j C 
the distillate has iii.p. 73"’ C. and loiitains 2.1 ‘ 

Repetition of the proc^esH gives a matcnal (mitiu"- 
ing about 5— 8, whioh can bo incroawal to u - 
14% by freesing out the naphthalene. The 
obtained in this manner is aissolved in gla< 
acid and treated with hydrofleo peroxide wJieii i 
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naphthene-S-dioxide, m.p. 142° C., is obtained, 
identical with the synthetic product, thus giving 
the first proof of the presence of thionophlheno in 
coal tar. Thionaphthcnc can be isolated from en- 
riched naphthalene by Friedlander’s mercuric 
acetate method, but it is essential to guard against 
undue rise in temperature during the formation of j 
the additive compound ; this can be easily accom- ! 
plished by operating with methyl alcoholic solu- j 
tions. By a similar process of partial sulphonation, , 
followed by the use of mercuric aixitate, thionaph- ; 
thene has been isolated from technical “ pure ” ! 
naphthalene (contaiiung 0 d-~0‘4% S), about 2 g. of I 
the substance being obtained from 80 kg. naph- 
thalene. For the industrial preparation of thin- ' 
naphthene from crude naphthalene better results i 
are obtained by the use of soclarnide or preferably , 
Bodiiim and ammonia than with sodium; reaction is , 
complete at 120° C. ; practically the whole of the [ 
thionaphtheno is regenerated when the sodium | 
compound is treated witli water ; the process is j 
applicable to enriched ” naphthalene. 8odinm- j 
thionaphtheno appears to consist of about two- 
thirds of the monosodium and one-third of the di- I 
sodium derivative. It is converted by carbon di- 
oxide in the iiresencc of an inert solvent into a mix- 
ture of thionaphthcnc-2-monoearboxylic and thio- 
naplithonG-2 d-dicarboxyhc adds, which can be 
separated by taking advantage of their widely 
dilfering acidities nr by fractional distillation of 
their csti'TS. The di carboxylic acid is re.adily trans- 
formed into the corresponding iniide, m.p. 23()'’- 
237° C., whuh when degraded by Hofmann’s method 
yields excluMioly 3-hydroxythionaplithcne, thus 
affording a leady metluxl of converting thionaph* 
thene into Thioindigo Bed. (Of, J.C 8., Nov.) 

- H. W. 

Vipheiiylenc. sulphide in runl tar. 0. Kruber. 
Ber., 1920, 53, 15C6— 1567. 

i'uE presence of dipbeuyleno sulphide in crude . 
phenanthreno (containing about 1% S) has been [ 
established by oxidising the latter in hot glacial j 
acetic acid with hydrogen peroxide, whereby 
diphonylcne-snlphoiK', in p. 229° — 2.30° C , is 
obtained. — H. AV. 

Andine; rhysidd con^lants of ~ 0 L. j 

Knowh's. .J. Ind. Tbig. Chem., 1920, 12, 881— i 
883. j 

PuiiR aniline has the following physical charac- i 
t(TS : - FiC('yniig p., -6 21° 0.; b. p, 181‘32°~- ; 
184 39° at 760 mm.; sp. gr. at ]5°/ir,o c., 1-0268; j 
5850 Tlie licczing point appears to he llie j 
best criterion of the purity of aniline; tin* per- I 
ijontago (.Y) of aniline in a s..riiph> may be obtained | 
from the lorninla X=:108'79l'l-4U, wheio t is the : 
obseived freezing point.— AV. P. 8. 1 

1 

Vhenoh; Conductomcii ic titration of . I. M. I 

Koltholf. Z. anorg. Chem , 1920, 112, 187— 195 1 

Phenol and the ciesols can be accurately titiated in ' 
iV/'lO—iV/lOO solution witli alkali by the conducto- 
metric method. The hydroxy group in vanillin, 
Bodium phenolsulplionic acid, salol, and methyl sali- 
cylate can be similarly titrated. Salicvlie acid be- 
haves as a monobasic acid, the hydroxy gioup having j 
no acidic character, but p-hydroxy benzoic acid be- 
haves as a dibasic acid. The hydroxy gioup in thy- 
mol and /S-naphthol can also be titrated conducto- 
metrically. Catechol behaves as a monobasic acid, 
the second hydroxy group having no acidic proper- 
ties, whilst resorcinol and quinol are dibasic, llo- 
sorciuol is best titrated with barium hydroxide; 
when sodium hydroxide is used the breaks in the 
conductivity curve are not distinct. Pyrogallol 
and phloroglucinol function as dibasic acids and 
gallic acid as a tribasio acid.— £). H. B. 


Ilumic acids; Synthesis of [from phenols^* 

W. Eller and K. Koch. Ber., 1920, 53, 1469— 
1476. 

Tub oxidation of phenols in alkaline solution leads 
to the formation of substances which have all the 
properties of natural humic acids. Thus solutions 
of catechol, quinol, or p-bc'iizoquinono when ex- 
posed to air or treated with solid potassium per- 
sulphate give a product of the composition, 
O IT 0„ whilst phenol gives a similar humic acid 
which is distinguished, however, by its greater 
solubility m alcohol. In general, only thoso 
jihetiols give humic acids which are capable of 
yielding quinonoid intermediate products. It 
would thus appear that there are a number of 
natural humic acids and tliat these substances when 
pure are free from nitrogen, and their acidic 
properties are probably due to the presence of an 
unchanged phenolic hydroxy-group. (C/. J.C. 8., 
Nov.)— H. AV'. 

Sp. (jr. of coal cfcfc Hailstone, »SVe IIa. 

* Patents, 

Benzene, Jbfdi oye nation of . The Dayton 

Metal Products Co., Assees of T. Mulglcy, jun. 
E.P. 13.3,666, 7.5.19. Conv., 5.10.18. 

A MixTuiiE of benzene vapour and hydrogen is 
pus.s<‘d at a pressuie of about 300 lb. per sq. in. 
over a catalyst, nukel oxide, maintained at 

about 3()v)° C. By adjusting the rate of feeding the 
benzene into the apparatus, hydiogenation may 
he efleetcd to yield either cyclohexane or a mixture 
of c‘}clohexane and benzene in any desired propor- 
tion, such as the eutcctie rnixtuie claimed m E.P. 
133,667.~L. A. C. 

Ilydroqen for catalytic reactions. G.P. 301,364. 
See Vll. 

IV.-COLOURING MATTERS AMD DYES. 

Azo dyestuffs; Obtaininu — - by couphny dtazo 
compounds with certain oxazine and chrome 
mordant dyes. E. Justin-Alucller. Bev. Gen. 
Mat. Col., 1920, 24, 130. 

Duzotised a-naphthylaminc, ethoxy benzidine, or 
paranitraiiiline may be coupled with such oxazine 
dyes as Galloe>anino, Modem Violet, and pheno- 
cyaiiine and with azo chrome mordant dyes (diazo- 
tibcU benzidine suliTlionedisulphonatc may also be 
used) to pioduce dyeslulls sparingly soluble in water 
but soluble in sodium bisulphite, and .suitable for 
pi lilting. A suitable printing paste is made by 
allowing 3 pts of d>estull’ with 2 pts. of sodium bi- 
sulphite ol .38° B. (sp. gr. 1,36) to stand overnight, 
adding 2 pts. of glycerin and 21^ts. of gum solu- 
tion, wanning, cooling, and adding 6 pts. of 
eliromimn aeetalo of B. (sp. gr. 1*16). The 
printed cloth is steamed for 1 hr., soaped at 80° C., 
and dried. The moss green to marine blue effects 
so obtained are fast to washing, soaping, air, and 
light.— A. J. H. 

Yellow AJi and Yellow OB in mixiuics' Detection 
and determination of — - - . AV. E. Mathewson. 
J. Iiid. Eng. Chem., 1920, 12, 883-887. 

The oil-soluWo dyes Yellow AB (bonzencazo-/3* 
napbth>lamuie) and AYllow OB ((;-toluencazo-i3- 
iiaplithylamiue) may he sejvuated liom Butter 
Yellow and Sudan I by means o5%’¥'trolcum spirit 
and sulphuric aeid of difii'rcnt concentrations. 
AVhen a solution ol 0 014 g. of Yellow AB in 40 c.e. 
of petroleum spiiit is .shaken with 13N fiulpburic 
acid and the acid exliact shaken in turn with fresh 
portions of petroleum spirit, 92% of the dye will be 
round in the acid solution. Under similar condi- 
tions only 10% of Yellow OB can be recovered from 
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tho acid solution. With 16JV sulpliuric acid 99% of 
Yellow OB passes into tlio acid solution, whilst all 
the Sudan I which may be present remains in the 
petroleum spint. Butter Yellow is removed en- 
tirely from its solution in petroleum spirit by lOiV 
sulphuric acid, but Yellow AB remains in tho petro- 
leum spirit la.\cr. Speetrophotometrie data aio 
ijiveii which have been applied to tho quantitative 
determination of the four dyes mentioned. 

— W. P. 8. 

Thionaphthenc. Woissj^crbei and Kiuher. <S’cc HI. 


cellulose can be avoided by heating tho oxycelln]^^ 
with a solution of cupric thiocyanate containmir 
sodium esrbonate, treating the precipitate „| 
cuprous thiocy^anate with warm caustic soda, and 
estimating the cuprous oxide so formed with a sola, 
tion of a ferric salt and potassium permangan,,t,. 
The method is less liable to error, but the copp, , 
number so obtained is slightly high, Tho co[)p„, 
number was shown to be a reliable criterion of Ua, 
reducing power of cellulose^ by heating oxycellulas,, 
with caustic soda and Rosinduline and then tUr.u 
ting with titaiious rliloridc. — A. J. H. 


V ^ThNT. 

Diiestuff.'y , Manufattin e of indiijottl . A. .lolles. 

G.V. d0o,5ol), 17.10.15. (\>nv., 7.10.14. Addn. 
to 305,558 (.1., 1010, 801 aY 
In the process described in the chief patent tin* 
aromatic hydioxy compound is replaced by 3- 
liydroxy-(l)-tliion.i[>)uliene oi its 2-carboxylic acid, 
or derivatives of tlu\so. An oxainplo is given of 
the prep. nation (d *2-tluonapiitffbne-2-iiidole-indigo 
from imlo.VAhe acid and .‘{-li\dr('xy-( D-thionapIr- 
thene. — L. A. C. 

V.-FIBRES; TEXTILES: CELLULOSE: 
PAPER. 

tVl/w/or, 1*1 rpmof ion and pivjtci hi\s of a hijlilif- 
oxidi}>V(( — . Id Kneeht and L Thompson. J. 
8oc. D}ers and Cd , 1020, 36, 251 -255. 

PllEVloi’s luotiiodh lor piep.inng oxycellnlose an' 
open to criticism, since ihe\ take no account of lt^ 
deconiiiosition by alkalis into non-redueing snb- 
btaiiees and it^c hydrolysis by ac uK. An oxyeellu- 
loso IS obtained by treating filter paper with an ac id 
solution of p(jt.as.sinm pc^rmanganate (either 1 <tr 2 
atoin.s ot oxygen to 1 mol ol c-ellulo'-e, 
washing the brown powder so formed, dc'eolorising 
with hydrogen peroxide, am! drying at a teinpc'ra- 
ture not cxtoeding 10'^ C. 'I’his oxycc-l I ulo.se ha^ 
stiong rc'diicing power, espen lally in the presence 
of alkali'., and ic'.idilv i educes Moth\lc‘Ue Blue. 
8atiariine, lUteinduline, Indigo, and Indantlirene 
in the prc'seiice of caustic soda Thus the formation 
of oxy cellulose' may account for tho well-known 
blcMvling of Tndanthrene and vat colours during kier 
boiling It rcsluees solutions of flilver, cupric, and 
ferric .salts. With .imriionM and .sodium bisulphite' 
it forms unstable (j.impound;? A stioiig yellow 
eoloiir develops w'lth caustic soda, and on neutral 
ising the .solution an .u id relliiloso is pic'cipi^at ‘d 
which 1 ms only slight reducing power. It is not 
pos.siblt' to e‘'tiniate ox\ cellulose by means or its 
reaction with ;j-nitr()plien\ Ihydra/.iiie, sinc'o end’, 
adsorption luinpyiinds are formed. Tho new o\\- 
cellulose had a copper numlK'r of 1 1’2 ns compared 
• with 7 0 for Na.stjukoff’s bloac'hmg pow’der oxveeUn- 
lose. (r;/. .ICS. Nov) \ J II 

Cellulosic snhiffinrm, Anrlrniti'd method of mti- 
mitfinij the rednmuf vabir^ of - — . K. Knee hi 
and li Thompson ,1 Hoc l)\ers and Col., 192t), 
36. 25.5-257. 


j Cfllulose in icoods; Determination of . « 

j Maliood. J. Ind. Kng. Chem., 1920, 12, 87.3- s;,, 

j Samulkb composed of particles of a nnifonn aio 
j t'ssentiul if comparable rc'sults are to lie obtaiiu>({ 

I tho determination of celluloso in woods, tind p 
i rccomnicndi'd tliat the matenal (sawdust) n^'d 
j tho determination should pass an 80-mesli .sie\r 
! l>o retaincxl by a 100-me.sh .sic'vo. Tho most 
j factory material for analysis is obtained by s.iuuii^ 
j the wood and then grinding tho sawdust. SuIhi 
, and Walter’s modification of tho chlorination pj,,. 

I c'C'ss, in which tho material is allowed to rt'iii.uri m 
I tlio erucihlo throughout tho troatnic'iit wit), 
chlorine ami sodium sulphite (J., 1913, 974), pi\rh 
lower yield of collnloso than does the oMpoit.il 
nu'thod of Cros.s and Betan, probably bt'cmro 
the higher temperature during clilormat mn Hi, 
modification {iroposc'd by Jobiisen and Ilov. \ , u,im 
prising proliminarv hvdioivsie with ac-etu Mini m 
glyeeriu at 1.36^— 14(P C. (d . 1918, 1.32 1 ) ,ipp,,„ 
to Im nntrnsl wortliv, since tlio rellulosc- is ,i(t i, 1^, | 
as wc'll as the' hc>iiiu c'lluloses and fuifiir.d-yit Mm 
substances -- W. B 8. 

B'cmd aiul /o/niii; hiti/t lontt rit of - ( i, 

Sc hw :dU> .iml K Bc'ikei. Z. angew , Cln m 1 '<'m 
33, 22.5 22d 

Tiik slatc'im'nts liy BriiiL'sheiin .uul M.i- mm ij ,1 
BH9, 711 192<h 25,3 a) that the grcaln (|ii,n,i r, 

of the' acc'tic' ac id obtained from wood pjiirlmt, 
deiiwd from the ligmn are lontroveilei I’l-ih.iliK 
only one-third of the .icetic acid Ims i( nro' iii 
this Huhstance - W B. S. 

I.ifjnm. III. V\ r }Kif(ition of a tanno nail /, , 
hfiun^ol phonic aroh. M. Honig and 
.Monat.sh Ciiem., 1920, 41, 215- 222 n j I 
1920, ) 

The b.inum s.ilts ot the M 

tho ligiiosulplionic acids aro convciifd to 1 m. i! 
ing ufimM)us baiiuin hydroxide solution inii 
different iiisoinbie compounds, which h.i\' not U. n 
identified, and a single solnblo s.ilt, C Ji. 0 '’'3' 
tho ac'id eorrc'sponding to which h.is the iIi.u.hI.i 
of a tannir acid of the catechu gioup uilli |wo- 
pertics which are somewhat inodific'd hv tin. Milpimr 
content; when fuWHl with pota.s.eiuin Indmxnic, it 
gives protocatw'liuic acid in good vn Id (1/ 
.I.C.8., Nov.). -H. W. 

Patknts. 


1 HE Schwalbe ruetlicwl for determining the copper ' 
number of oxyct ilnlose^ is modified l>\ dissolving the 
precipitated cnprou.s oxide in a ferri|> salt Miintion 
and estimating the fc'rrons salt so prodiH’ed with 
permaiiganatc'. A (oniirmatorv lalue is obtaiiuxl 
by estimating niirednced (opner in the filtrate 
with titanous imloride, and the differemv bi^tween 
the two values i.s espial to the c opper hydrate number 
(unreduced copper abtRirbecI by all tellolosea). The ! 
two roeihoda give nearly i Irntical resulU, which 
are lower than that obtained by the original ; 

Schwalpe methoj^ The possible effect which the j 
alkalinity of FokliQg’e Bolntion may hava on oiy« | 


Ileftinif flo r , ]*(0 ('p»s for — . h A .lohii'mi 
K. B. 151,113, 20.8.19. 

White and silky fibres are produccsl win n <1 'v 
vioiis to retting, is «UK*p<‘d for smcc'ssive p* iio N m 
a solution eontnining 2% (on the weight m jh''' ' 
natural Mngadi soda, which contains 13.*<) " 

Modtum carbonate and 40*41% of sodium 
carbonate, whereby gum and resin conipoinidj un 
favourable to the retting bacteria aro ^ 

i* n’Ay (on the W'cigld of I • ' 

mil 
am 


of Magadi *oda to the retting liquors, ^ h’' Jl 

bs nTintainad «( 80 »-«(’> >. 
periodically aerated. 3 . H. 



VoL XXXIX.. K». «.I Ou VL— BLB|/^0HING( DTBmai PBINTINa; FINISHINa 


Cellulose solutions; Production of artificial fibres 
from . K. Schreiner. G. P. 322,638, 

25.12.17. 

The method of producing fine threads by drawing 
out thick threads spun from wide orifices, is applied 
to cuprammonium cellulose solutions with the aid 
of slowly acting gaseous precipitants. After use the 
gases are passed into a well-cooled tubular vessel 
in which the moisture is deposited and the greater 
part of the ammonia is absorbed; after being 
moistened and reheated the gases are used again to 
extract ammonia from the threads. — .1. H. L. 

Nitrocellvlose film of huo inflammahilifu. J. 0. 

Jarvis. II.S.P. 1,354,401, 28.9.20. Appl., 13 3 19 
Films of low inflammability are made from a solu- 
tion of nitrocellulose and acetylcellulose, to which 
are added an acetone-eollodion and chloral hydrate 
together with cinchonine. — A. J. H. 

Cellulose ethers; Process for incrensiny the soft- 
ness and flex'ibility of articles made from — . 
Farbenfabr. vorm. F. Bayer und Co. G P. 
322,619 , 29.3.17. 

Diethyl rcsorcinoldicaibonato, OoH,(O.COj.C^Hft)^, 
b.p. 298"^- -302° (h, is used Ethylcellulose can bo 
worked with 50% of its weight of this substance 
without crystallisation occurring,— J. H. L. 

Adhesive for joining articles made of cellulose de- 
rivatives to the same or other materials. Farben- 
fabr. vorm. F. Bayer und Co. G.P. 322, Gt8, 

21.4.17. 

Estehs or ethers of phenols or naphthols aie em- 
ployed for the purpose, c.g., ^-naphthol amyl ether 
may be used as an adluvsive for etfiylccllulose. 

— -fj. A C 

Digesters and the like used in 2}uprr making and 
the like; Stationary — ■ — . B. Milne, E P. 

150,782, 1 0.19 

A VRiiTioAL eylnidrieal digester has a conual lower 
portion within whieli are perforated plates for 
supporting the grass or like material under iieat- 
meiit, A valve at the ’ iwcst part of the digester 
has a hollow spindio eonnected at the upper end 
with a i)(*rf()rated pipe passing into the lower part 
of the digester. Dining digi'stion tho liquor 
drams ihiough the iv'if orated idates, passes out 
fiami the space iKdiveen the plates and tho outer I 
vails, and is returned to the top of the apparatus ' 
)V a steam injector or luimp ; when the process is 
‘omplete the valve at the bottom is opened and the ' 
ontenifi aie washed out by water, spent liquor, 
^tearn, or air, and foieed under pressure into the ' 
ligester through the valve spindle and perforated i 
pipe. — L. A. C. I 

(Jellulose iiaste H(iuor; Manufaci ure of a mateiud 

rescmhUiui dextiin fiom . M. Claa.ss. G.]*. 

322,688, 15.2 18. 

IJellulose waste li({nor is improved both in ad- 
hesive properties ami in (olonr hv treatment hidow 
100'’’ C. with acids, sulphates, and a siilphoxvlate 

- L. A C 

]Vatci pniof paper or felted sheets; Manufacture of 
- - L. Kirsehbrann. E.P. 151 ,029, 6 3 1 9. 

Bee V S P. 1,302,810 of 1919; J , 1919, 491 a. 

ArtificioJ stV' ; A]ipaialus employed in manufai i ure 

of . J. Cla>ton. E P. 150,889, 12.8.19. 

Paper making. Gieab Northern Paper Co., Assoes. 
of C. E. Pope. E.P. 137,815, 13.1.20. (kmv., 
26 10.18. 

Paper-stock; t^eparating wax-hke material from 

. W. H. Smith. U.S.P. 1,352,653, 14.9.20. 

Appl., 21.11.16. Penewed 23.1.20. 

Camphor recover]). E.P. 160,664. See XX, 


VI.-BLEACHING ; DYEING; PBINTING; 
FINISHING. 

Vat dyes; Method for printing colour reserves 

under sulphur colours with . L. Discrens. 

Rev. Gen. Mai. Col., 1920, 24, 113—115. 

Cloth is printeil with a paste containing per 1000 
pts., 150 pts. of Ciba Blue 2B 20% (or other vat 
dye), 250 pts. of hydrosulphite-sulpboxylate 35%, 
250 pts. of British gum, 250 pis. of zinc chloride, 
ami 100 pts, of caustic soda of 38° B. (sp. gr. 1*36), 
dried, twice steamed in a Mather-Platt for 4 mins., 
dyed in a bath containing iier 1000 pts., 40 pts. of 
Iinmcdial Carbon BN, 40 pts, of sodium sulphide, 

10 pts. of caustic soda of 38° B. (sp, gr. 1*36), and 
40 pts. of castor oil soap, then immediately washed, 
soured, washed, and soaped. Heavy ground shades 
may thus bo obtained. It is important that the 
printing paste contain the dyestuff in the un- 
reduced form, and m suilablo cases zinc sulplioxyl- 
ate may bo used in place of tho two separate com- 
ponents; the alkali employed may then be caustic 
soda, borax, or sodium acetate. Sulphur dyes may 
be used iii the reserve paste if they be only slightly 
sensitive to zinc chloride. Less satisfactory results 
are obtained by the use of iron sulphate instead of 
zinc ehlondo, hut the dyestuff m its reduced form 
may then be present in tho printing paste. 

—A. J. H. 

Printing resists under for maid ehyde-svlphoxylate 

discharges ; Method for . E Justin-Mueller. 

Rev. G(hi. Mat. Col., 1920, 24, 129. 

1 Provided that no caustic soda be present, sodium, 

I potassium, or ammonium forrievanide is a satis- 
1 factory resist. Dyed cloth is printed with a paste 
I containing 200 — 300 g. of potassium ferricyanide, 

' 600 g. of w'atcr, and 400 g. of soluble starch, dried, 
printed with a discharge paste containing hyral- 
dito C.W. extra, dried, steamed in tho Mather- 
Platt, and wuishcd. — A. J. II. 

Basic colours; Production of lakes of with zinc 

ferroegnnide. F. Jusiin-Mucller. Rev. Gen. 
Mat. Col., 1920, 24, 129—130. 

CoLomi lakes suitable for printing on paper and 
textiles are obtained bv mixing solutions of a 
basic dye (1 pt.) and zinc sulphate (2 pts.), and 
then adding a solution of sodium or potassium 
ferrocyanide (2 pts.). — A. J. H. 

Azo dyestuffs. JuslTn-Muellor. See IV. 

Ammonia in Turkey-red oil e(c. Welwart. See XU. 

Patents. 

Printing lhalf discharge effects o»] cotton fabrics. 
Tho Calico Printers’ Assoi'., Ltd., and W. Rouse. , 
E.P. 151,056, 5 6.19. 

H \lk <lischargo effects are produced on unprepared 
fabric er on fabric prepared with Turkey-red oil, 
/Ln.aphtliol, or chlorate mixtures, by iinnting wuth 
a paste containing alkali sulphites w'lth or without 
the addition of metallic mordants, slop padding 
with a metallic mordant, diying, and ageing or 
' steaming to fix the mordant. The fabric is then 
1 either dunged or otherwise prepared for dyeing 
; and dyed with alizarin or otlier mordant dyestuff, 

I or tannined and ilyod with basic colours. A euit- 
j able half discharge paste is made by adding 8 galls. 

I of gum water, 4 galls, of aluminiiw^A acetate of 14° 

I Tw. (sp. gr. 1*07), and \ gall, of turpentine to 4 
I galls, of a solution containing ^ gall, of caustic 
1 of 70° Tw. (sp. gr. 1*35) and } gall, of sodium 
bisulphite of 70° Tw. per 21 galls. The aluminium 
acetate may bo replaced by chromium acetate of 
40° Tw. (sp. gr. 1*20). If alizarin be used, red and 
pink effects are obtained.— A. J. H. 



720 a 


Ok m— ACIDS; ALKALIS; SALTS; KON-MBTALUO BLBMBBTa 


[Nov. 16 . ift20. 


Cotton goods; Process for hou'king in one 

operation. W. Matlipsius and M. Froiborjiccr. 
G.P. 322,992, W.7.W. 

The goods, uluch may bavo previously been 
steamed, are steeped lu a solution of pnnfitxl used 
liquor, or a mixture ot the same with fresh liquor, 
eontaining about 80% of alkali hydroxide, and then 
bowked in a fresli sidution (Jl 1. per I kg. of cotton) 
eontaiiiing sodium iiydroxido equal to 2'2o- 3%, oi i 
tho weight of tlio goods; the iKpior is 8ubs(‘<|Uently j 
displaced by a weak alkaline solution, and (he goods j 
finally u ashed with hot and cold water.- L A. C | 

Scouring, di/cing, or othenrise treating with liquor, ! 
wool qarn, or other fihious material; Apparalu.s ! 

for . H. Walkoi. U.S P. 1 ,:r)t,0Sl, 28.9 20. ' 

Appl., 8 12.17. I 

Sek E.P. 110.129 of 1917, .T.. 1918, 102 .\. 

.hif()fr.s for use in dyeing an! other opeiations 
[; Jinike device for — |. S. H,i\\linM»n, and 
Mather and Platt, Ltd LI* l.*it),7-.0, 39 0 17. ^ i 


VII. -ACIDS: ALKALIS; SALTS: NON- 

METALLIC ELEMENTS. j 

Electrical prect jafation of [sulp/iune] acid fog and { 
of dust, A Dela.salle Chim. ot Ind , 1920, 4, { 
291—316 I 

Afteb pr*liminarv laboratory rese.inh a plant was 
erectoil for the Senue dos Poiulies for precipi- 
tating the sulphunc acid fog in the fumes from two , 
Gaillard towers The pro< ipit.itor was placed be- ' 
tween the Gadbird plant and tho fan, so that it 
was always under suction, and the connexions wcie 
80 arrangcsl that it could be workeil in conjniution 
with either or both of the towers, with or without 
the ooko box, or eut out altogether. A volt:ige of 
about 40,0()t) was employed Tin* plant lonsisti'd of 
60 lead pipes, of 3 nim tluckne.ss, 20 (in iliam.. 
and 3 m. length, .supported at their upper ends hy 
lead-covered iron ('ollars resting on the floor of the 
upper chamber. In order to prcicnt drojis of liquid 
from entering the lower ehamber, the pipes w<Te 
made in two sections, of whuh the smaller was en- 
closed by the larger for p.irt <if it> length, thus 
forming an annular space which wa.s expanded into 
a lute, into whnh the aiid fell and whnh served ns 
a liquid s<*al to prevent the enC'"' of air. From this 
seal tho acid flowed to a (ollectin'/ vr'-s»| of Ic.i l 
The electrodes fon*>iit‘‘d oi wire formed like a .star 
and attached to Icadwovensl iron ro Is in lb** iipp-r 
chamber, terminating in lendt-n plates in the lowei 
chamber The fume was ma<ie to traverse the pre- 
cipitator from top to bottom, and its distribution 
was ©fFected by .sfH i ia! devices In order to obtain 
^ acid of a strength of 49'^ II (sp gr. 1*38-;) maxi- ' 
mnm. tlie temjierature at wbuh tlie gases enter 
tb© precipitator lou.st U'd !>♦* bdow' lOtP C , and 
they were therefore <fjnduft*‘d to the apparatus 
direct from the roke-bo.x inh t The ave rage >ield 
from two Gaillard towers, iiroduf ing 19.3i) kg H ,80., 
excluding the coke-box a^ id, w.tH 1 1 ."i g. per ( ub m. 
of fame, the latter having a residual nddity after 
treatment of I g,, of whiih 9 IH 02 g repre- 
•ented SO,. Including the amount r^riov* rc<l from 
the coke-box, which averaged 5 g per fub m . the 
total. yield wa.s 575 kg. H.SO, p< r Gaillard p^*r 21 
hrs. The use of tho plant with nine Gaillard towers 
produced an CfntTomv of 95 fXX) franca pi-r annum, 
and when it w'as also applied to the recovery of 
acid from aeven 15-ton Kejwler system*, the total 
gain wa* 200,000 francs per annum TTie effi- 
ciency may^ be increat^l ny raising the tempera- 
ture, hut M ^reduced if the fume velocity t* too 
high, or hy frMence of nitric acid. Modifications j 


of the plant were effected as regard* incroasinp 
the pipe lengths to 3‘26 m. and the diameter t" 
100 mm., ana the direction of the fume throujrf 
tho plant was* reversed. In connexion with 
application of the process- to the recovery of diiHi' 
from pyrit/os burning, only preliminary mvostjrr.j 
tions have been carried out. A sample of recovcjYli 
dust gave on analysis : FoSO., 24’5 ; PoO 2“; i 
PbSO,, 39-27; As.O,, 8-60; Sfsol in CS,), ()-2t , ’ 
soluble matter (Al/),, SiO,), 2-95%. Tho dust par 
tiele.s agglomerate and adhere to tho eolleeting pip,, 
trode.s when tho temperature doe.s net exceed 2,jf)^ 

G. and it is desirable to have as high a tcnipornrii,,, 
a.s possible, and also to remove tne dust iikcIj.,,, ' 
callv if necos.sary Lo.ss of sulphur and diiii 

bo guarded ngainst.-W. J. W. ' 

Pcrsiiiphinic ncitl ; He composition of - ^ j, 
Palme. Z. anorg. Cliem., 1920, 112, 97- l.jo 
PRKsrrrnrnio acid, when warmed with Riilp],,!; 
acid, decomposes with formation of Caro’s luid 'i 
hvdrogon peroxide; H,0=fl 8(1. | 1| on“ 

H, SO,t} 1,0 11,0, I H,SO,. Both reaction; 
unimoleeular, and their velocity is incri'iised 
incroa.sing coni'cniration of sulnliuric acid fjJ 
velocity of the first reac tion is about 39 times, d/f 
of the second at 50° C. When persulpluji i, 
reacts w’lth hydrogen peroxide: lT.S/)j H j) _ 
2H,SO^ tO,, it is probable tliat ('aro's miVi 
formed as an intermediate product, wliwj, 
n*ac(s with hydrogen peioxule: H,S() i i] o 
H,SO, tTI/) hO, A method of detv'rrniriiiig |utmiI. 
phunc acid, Caro’s acid, and h.vdrogmi (xroM-i; 
when nil arc'^ present in solution ch'pcnds on tin' 
fact that Caro’s ncid reacts imnic'clmi. 1\ 
pota^^lunI iodide*, li\drogc-ii peroxulo mini) 
vlowlv, and persulohunc ac icl , slowest ot ,ill 'ji,,, 
solution to be* aiialvsc'd is dilutc-d so as to innmu*] 
the <‘(iuivaleiit of 2 9 g. of potassium fi. i siilplute 
or its dc'composition produeds per I V 2i;i) , ,, 
sample is trf.itcsl with pot.Usium mdi !,> .uid ih,' 
lodim* liberated is titr.it--! rapulK mu!, mwIhh., 
thiomiIphali*i with Htaic-h as indie ator llio tm,, 
takc'Fi for the titration m ohscivccl. and afi^r tii.- 
fiul of titiation tho late of ri*-appcar.im r ot i,„!,rir 
due to the slc)w«*r action of hvdnmc-n p.-roxid" n 
uotc'<l A forrec tion can tin n lx* fipph.-d to tli ' 
first titiatioii reading, whnh givrs tlm cpi mtiU [.} 
Caro’.*! acid pr»*sc*nt The sum of Cim', .v id ,i'i| 
hvdrogc*!! peroxide is nc'xt csfmmtrd on ,» 
sami)le b\ treating with pota.Ksinm ndidc* .ml 
htrating with sodium sulphite Fimill. in ,'i ihird 
s.'im()l»', Caro’s and nncl hv<irogc*n p- rnMdr no' r' 
diicH'd bv addition of tin* (alrul.sfeil f|,i,iritit\ rf 
sodium sulphite*, and the pcrsulpliurn .n id ij 
estimated l)v the ferrous .«ul()!mt<'-pi rm 
method G7 .T CS., Nov) K II H 

Elnfnd'tMS of stdufions of smtiuin nitide uoih/ n 
roppi i niouir K. H. .lc-ffci\, F.ii id . 

June, 1929 [Aclvame pi oof j 
The re.if tions at the anode* an* .stated to he t 
formation of (lie cminidcx anion (’u(N() h Ir ’iii No, 
ions ami tho copper, the* dc'c ompo- t ion of 
(‘ii(.NGA„ hv tho water jm -o'lit givim: iln* Ikh. 
uitiite, (’um\0,h,('uG, and nitrous m id , the 
dec onifxjsition of the undissoc lated portmn nf 111' 
nitrous acid formc'cl, giving nitric jo id ami iiiIih 
oxide. Although the prc-'cmcc of iiitnc m ai mo"- 
tact with the copper anode must giv-' r'"'' h) 
ion* if no current were passing, ve t, f -r i (tirouf 
of 0 16 amp , the* roiic eiitration of ‘-u.li cupric mH' 
a* W'ere formed wa* never sulhnc'iit for tlic 
tion of Cfjpper on the cathode durmic lVi'' 
latiting juneral hour.*. Tlie copper r»'.f t.d "> ' 

NO, ion* to form the complex anion, the ni' 
potential remaining thereby at a low J', .. 
than with the NO, ioni, which woul. have IuuHIh 
effect of railing the anode potential Th 
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deilcribod is analogous to that taking place during 
electrolysis with a silver anode in a solution con- 
taining NO, and NO, ions. — B. N. 

Ammoniv/m silicate. IV. Ageing and transforma- 
tions of silicic acid gels and the process of solu- 
tion of silicic acid in ammonia. R. Sohwitrz and 
0. Liede. Ber.. 1920, 53, 1509—1518. 

The ageing of silica gels when dried at the ordinary 
temj^rature consists m the condensation of (SiOjjx 
to (oiO,), X, and this occurs without any change in 
the appearance of the gel; further changes occur 
subsequently which lead to the formation of 
(SiOa),r, this point being denoted by the appear- 
ance ot cloudy particles in the colourless trans- 
parent mass. The phenomena at the ordinaj^y and 
at higher temperature are thus very similar, but 
much greater dehydration is necessary in the latter 
case before the end-point is reached. When silicic 
acid dissolves in ammonia, a colloidal solution of 
silicic acid is primarily formed which subsequently 
passes into a molecular solution. {Cf. J.C.S., Nov.) 

— H. W. 


lluhidium (c(Esmm)-silvcr-gold compound and it<i 
application to the microchemical detection of 
gold, silver rubidium, and casium. K. Bayer. 
Monatsh. Chem., 1920, 41 , 223—241. 
Characteristic crystalline precipitates are formed 
when solutions of rubidium or caesium chlondo arc 
mixed with gohl and silver solutions; riibidium- 
silver-gold chloride, Ag^Aug-x/a Ch,3HhCl, forms 
blood-red prisms and platelets, whilst the ciesium 
compound, Cl„3CsCl, crystallises in 

opaque cubes and stars; the silver and gold are 
mutually replaceable in these compounds. The 
crystals are adi.pted to the rnicrochomioal identi- 
fication of gold, silver, rubidium, and ciesuim, the 
smallest quantities recognisable in this manner 
being OT, O’Ol, OT and OT microgram, respectively. 
(C/. J.C.S., Nov.)-H. W 


^llithidtum (ccestum)-.si(vei-(jol<l compound and its 
ap^ication to the mu lochcnmul defection of 
gold, silver, ruhidiuw, tnd itrsnim. F. Emicli 
Monatsh. Chem,, 192tj, 41, 2^13—252. (See pre- 
^ ceding abstract.) 

teoNTKARY to prcvioiiH obsoivatioiis (Ellllell, 
monatsh. Chem , 1918, ^19, 775), it is now found 
pat the place of rubidium cannot be taken by 
>otas8ium in this compound, and the value of the 
nethod for the detection of ciesium and rubidium 
p thereby greatly enhanced. {Cf, J.C.S., Nov) 

— H. W. 

^Xuminiam with sodium peiujcidc; Ignition of a 

mixture of hq means of .cata . 0. Olimann 

J Ber., 1920, 53, 1427—1429. 

i mixture of finely-divided aluminium with sodium 
if^roxide, preferably in the proportion of 1;4'3, is 
‘eadily ignited with feeble explosion by the aildi- 
IMon of a feu drops of water. — H. W. 

^ntimony sulphide; (lohien . F. Kirchliof 

Z. anurg. Chem., 1920, 112, 67—80. i 

I* ordinary golden antimony sulphido i-, described 
the literature as consisting of a mixture ot 
Itimonv pontasulphide and tnsulphido with a 
irying umount of sulphur, according to the 
hod of preparation. It is shown that, in its 
golden antimony sulphide contains 
,ut 8/^ of free (extractable) sulphur, and that 
1 residue has the composition Sb^S*. This is 
Wn to be a chemical individual. It is also 
- when zinc thioantimonate is decomposed 

orange-red compound thus 
■ped contains no free sulphur. It is concluded 
t antimonv Dentasulphide does uot exist. The 


principal constituent of golden antimony sulphide 
18 the tetrasulphido 8b,8<, with a variable quan- 
tity, from 0 to 60%, of the tnsulphide, Sb,S„ and 
a variable amount of free sulphur. Sb,S 4 is to be 
regarded as antimony thioantimonate, i.e., 
SMSbS^). (Cf. J.C.S., Nov.)~E. H. R. 

Stannic and plumbic acids; Salts of . H. 

Zochor. Z. anorg. Chem., 1920, 1 12, 1 — 66. 
Sodium stannatc, preparotl by dissolving freshly- 
prepared stannic hydroxide in hot, concentrated 
sodium hydroxide, ^orms a crystalline precipitate, 
Na„8n(OH),, almost insoluble in 6 — 7 N caustic 
soda solution. A higher hydrate, Na 28 n( 0 H)„H, 0 , 
was also obtained by precipitation from an aqueous 
sodium hydroxide solution with alcohol. Three 
hydrates of potassium stannatc were isolated : 
l{.Sn(;()H)., K.8n(OH).,H.O, and K.Sn(0H).,2H,0. 
The alkali atannatos a re unstable and readily decom- 
posed by carbonic acid. Sodium plumbate was pre- 
pared by di.ssolviug lre.shly-precipitat(‘d lead per- 
oxide, m small quantities aL a time, in strong boil- 
! irig sodium hydroxide solution. It forms a white, 
crystalline precipitate, probably NajP^OH),; 
analyses alway.s show a slight excess of sodium, 
Pb(),:Na 3 () = l:lT4, but this may he due to the 
piesonce ol carlKmate or to adsoiption of NaOH. 
The properties of stannic and plumbic acid are dis- 
cussed at great length from the colloidal staml- 
poiiit. {Cf. J.C.S., Nov.)~E. IT. R. 

Air; Sepniatwn of into oxygen and nitrogen. 

F. E. Norton. Chem. and Met. Eng., 1920, 23, 

611-518. 

Any considerable extension of the use of oxygen 
for industrial purposi's is preyented by the nigh 
cost of separating the ga.s, and this is ascribed to 
the neglect of sound tlierniodynaniical principles in 
tlie processes employed up to the present. The 
chief defects are the expansion of the compressed 
nr at a very low temperature^ which results in 
the loss of all the work ol the primary compression, 
and the introduetion of external heat into the 
fractionating still. 'I’o obtain lavourable results 
the heat of the high-pressure gas should bo trans- 
ferred to the return eurroiit of lugh-pressuro gas, 
and all heat leakage absorbed into high-pressure gas 
at as high a tcmpcratuie as ])ossihle. All heat 
carried out of the system shoulil be carried by the 
smallest stream of low-pressure gas and at the 
highest leiupcratuio possible. Temperature dif- 
lerences between streams of gas should be os small 
as possible, especiall.-^ at the cold end of the 
apparatus The latent heat of eonden.sation of 
entering fluids should be exchanged as completely 
as possible foi th<‘ latent heat of evaporation of 
escaping fluids, and the production of liquid air 
hy the cooling clTcct of nozzles or exp^iiiMon engines 
sliould bo avoided. Compression should be 
effeeiod at the temperature of separation, and all 
heat rejected to the high-pressure return circuit 
with subNcqueiit high-piessure expansion. {Cf. 
Cottiell, d., 1919, I24 t.)-W. H. C 

Caihonic and and it.s salts. Kolthoff See XXIII. 

l*ho.\photi( andanditsso1fs. KoltliolF. Set XXIII. 

.immonia. Halm and Kootz. >SVr XXIII. 

* Patents. 

Nitric acid; Pioccss of making . British 

Thomson-Houston Co., Ltd. liKgm General 
Electric Co. K.P. 150, a36, 17.6.19. 

Oxides of nitrogen from the catalytic oxidation of 
ammonia are absorbcKl in nitric acid at -40® C. in 
a tower or absorption vessel fitted with a revolving 
shaft and discs. This absorber is cooled by the 
evaporation of liquid ammonia under reduced pres- 
sure, the ammonia gas being returned to the 
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i. o TV»ft nitric acid saturated 
oxidation nasses on through a heat 

with oxides of “'‘/“Inofe Xmber of an olectro- 
interchanger to th nitrogen oxides to ni^® 

t ‘ri”' 

in the production of ammonia. 

Alkali ^^arbenfabr. 

huna^.'yioidin^^^ sulphate. ^ ^ | 

“C^S'TliS^irs^as' 

c“„ 

^efcl "wUh a.rfhe^m5;uV.t.es^ T%e « t'a" 

S^h^hXKrlXnltdled -A. R. P. 

. a _ J 


Merruric ori.f«; O. Brusa* and | 

Two connected rcnolcmg drums «e u^. « 
heated an.l the other cooW. 1“ Utlor ; 

curoua ndrate .s decomposed^^anU^ 
mercury acted up * 1 ;/ first drum. The con- 
nitrogen 1 are then used as the 

JTarVfor thoTrst drmn uh.ch yields m turn the 

desired mercuric o:xide t I- 

, At ."til,,. ..I 

;Xte a m'w .«trodu.e.l and the d.rect.on 

!,{ the heating gases rcvcr»csl.-t . I- 


Ss; 

mann, Bey^l, i,'l7 

50 1117. Conv., lO.ll*!*- ., . I j 

.. „„.rlv drv hydrogen chloride is led over dr, 
DBY or nearly dry ^ B^^iu^ carbonate, or ,„t„ 
neutral ano/or acia « . jnjpension, mti, 

«,lutions «°""fnMo”fde in addition.’ Tl,., 
or ““^f^^paration of the solul ,,ro. 

mother «mmonia and the carbon di, 

duct, « "n of hydr^hloru aci 

oxide antitv of the material to prodme 

“"“".It ., 0 
S’S'l-teraU, Airff C liW 

1 U.SLP 1^^4,380, 28.9.20. Apph, 7.1.11 lU. 

newed high pressure through a cail 

Am IS cooler Staining nitrogeiious gas 

thSS’K'-'P""'. " ''""" “ 

of the air.— L- A. C. 

Jiyifrogm /->r (".AthaUische 'Ma«^ 

hau‘AV'^:30i!564. 18.3.16. 

u \i ,xgv« in activated by the addition of a 
Inhrt hydrogen oxygen, or other maUnal 

small por^ntage o reaction during it. s„!,h- 

capable of entering *ntej<^»^t. _ ^ ^ 

' quent passage ov action of steam on ii in 

hydrogen P^PV^, ’’L, the .1 t,.r». 

,0 renderisl su.te».lo^foj^tP®^p^^^^,^^ _ 

hyilronaphthalen ,,co«8uro bv nddiliHii ol 2 



divided nickel.— L. A. t . 

Zinc chloride; Manv fact itre of ^ ^ 

ffirsTvirS"."', 'ijM» 


K P 


Alkohnc m*'lti 

ifitucimj 


IKlectioliith] 

K. Berg\e, 


manufacture, of 

leduciH.j — . ^ 7:Yak\ietrkab''' l^S'P- 

IfTssthan 1 omp P-r «l cm,- •!. 8 . O. T. 


(’. T I Imrs^i 11 diid 
ihl '• ^''' 

Siri"8,P.'lT342,KUofl9a...I.,l-..--n MU 


(>i,iiJ«»; I'rmlwlwn «/ y 
H. L. Lunden. r-« 


ilutnina and xdira ; 
eantainwo - H. 

9 5 19. Conv., ll.llu. 

A MlXTvm* of the is"heate<i 

alumina) ami «al<nim ‘ ^ liberate aul- 

U, a temperature with the pr^ 

phur dioxide, i m (2 mols.) and basic 

ductipn of /I mol ) ^The product is 

fthiminiam sulphate.— !-<* a. 


Mobjlalcoum vompoundn. 

VIIL- 61 ASS; CERAMICS. 



Biochcn.. AeiO., IWW, ^ ^ ^ 

SXv?rU.alWinj;^o^ 


dill- 

lipd 


. aiM 

w ilh 


the length of the chain. ( /• 1 11 I 


uminium sulphato.-L. a. i . «ae A series of r^<'» ^ 


A Knefler. u.r. , . 

rA'jS^rr wMbed with MiMoni^nl liqw. ^ 

g^j|gg285r 


i.M I. 

/.rod KrMrm .» 

Bprkhsaal. 1929 . W- , , unl.S" 

?rn"So 

j(.t.T)tionai|J 

ciiliB M- I 4 in oxiac »•; ‘ 3 nd 

ssrijSi.st»^'""’'''‘ 
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at lead works than by the potters themselves. 
Leadless frits might also be made on a large scale, 
and by the use of mixtures of such frits, together 
with felspar, quartz, kaolin, pandermite, etc., 
glazes containing less than 1 % of soluble lead could 
be prepared to meet any required conditions. 

—A. B. S. 

Silica bricks for coke-ovens. linzenaucr. See IIa. 
Patents. 

Cflass-melting furnaces. L. le B. Mount. E.P. 
161,184, 28.11.19. 

The outlets for feeding molten glass to the glass- 
ware machines are located at the end of the tank 
adjacent to the recuperator, and consist of holes 
formed through a raised portion of the bottom of 
the tank near its sides or end. The outflowing 
glass 18 sufficiently fluid without providing any 
means for heating the glass as it flows out. The 

K roducts of combustion flow to and fro through the 
orizontal tubes of the rccuiierator, and are then 
led by passages above the crown of the furnace to 
the chimney. Air passes along a fluo below the 
tank, flows unwards around the tubes of the re- 
cuperator, ana is then led through passages on the 
furnace crown placed below the waste gas passages 
and admitted to the furnace by ports in the 
neighbourhood of the incoming fuel. — H. S. H. 

Coating glass. E P. 150,598. See 11b, 


IX.-BUILDING MATEBIALS. 

Patents. 

Concrete; Preparing pumice-stone for use in . 

E. C. Bayer. U S.P. 1,35^., 233, 28 9 20. Appl., 
15.11.19. 

Pumice-stone is rendered suitable for making 
light concrete by crushing and heating to a tem- 
perature ranging from 1000° C. to the melting 
point. The fragments contract and become glas-s- 
hard, and the outer pires are completely closed 
through superficial melting, while each separate 
piece still r( mains porous inside. — H. S. H. 

Cement ; Waferjo'oofiiig . B. von Leski, G.P. 

323,031, 22.11.13. 

Ammonium resinate is added to cement to make it 
more impervious to water after setting — L. A. C. 


X.-METALS; METALLURGY, INCLUDING 
ELECTRO-METALLURGY. 

Cast iron; Influence of fuckel and cobalt on the 
physical and cherni('(d piopeiiies of — . 0. 

Bauer and E. Piwowarskv. Stahl u. Eiscn, 1920, 
40 , 1300—1302. 

An addition of up to 1 0'^ of nickel to cast iron 
gives favourable results. The resistance to bending 
is increased by about 30%, the cru.shmg strength 
increases by 30%, the tensile strength by 25%, and 
the hanlne.ss by 18%,, The rate of solution in acid 
is low'cred, although not to the extent fxpected, 
the catalytic influence of the graphite being appar- 
ently too strong. Nothing is gained by addition of 
over r5% of nickel, as the influence of nickel on 
the separation of graphite outweighs the refining 
effect on the ferrite grains. The structure of nickel 
iron 18 very similar to that of ordinary grey iron. 
Cast irons with a nickel content of 1*2% are 
recommended for machine parts and tithed 
.wheels. With additions of cobalt up to 2% the 
Jpesistance to bending, crushing strength, and 
pensile strength decrease, while the hardness 


increases to a slight extent. Cobalt hinders the 
separation of graphite and favours the formation of 
carbide. The rate of solution in acid is also 
lowered continuously as the cobalt increases. 

-J. W. D. 

Tin; Electrolytic refining of . E. F. Kern. 

Trans. Aincr. Electrochem. Soc., 1920, 38, 187 — 

206. [Advance copy.J 

Experiments were made with the following electro- 
lytes, each containing 6% Sii • Stannous sodium 
chloride containing 2'5 g. sodium chloride per 
KX) c.c. ; stannous fluoborate with 5% of free acid; 
stannous naphthalencsulphonate wuth 10% of free 
acid; stannous sulphate w'ith 2 5, 5, and 7% of free 
acid. The last-named solution gave the best 
cathode deposit when no addition agent was added, 
but in no case were smooth adherent deposits ob- 
tained. When 0‘1 — 0 2 % of peptone or gelatin was 
added to the electrolyte adherent smooth deposits 
w’ero obtained with the fluoborate and sulphate 
electrolytes, especially if the solutions were warm 
(40° C).~A. R. P. 

liniss; Electro-dcposition of from cyanide 

solutions. A. L. Ferguson and E. G. Sturdevant. 

Tran.s. Amer, Electrochem. 8oc., 1920, 87 — 122. 

[Advance copy.] 

Experiments on the effect of temperature, current 
density, and constitution of the anode on the 
electro-deposition of brass from cyanide solutions 
led to the following conclusions : The percentage 
of copper in the deposit is increased by increasing 
the ratio ot copper to zinc in the solution 
(a CulZn ratio of 4 2 gives a deposit containing 
65% Cii), by increasing the temperature, and by 
the addition of slightly acid substances or of weak 
acids to the electrolyte, whereas it is decreased by 
an increase of current density or by the addition 
of slightly alkaline substances to the electrolyte. 
Neutral substances have no influence on the electro- 
, lysis, but excess of free cyanide decreases the 
I cathode efficiency without increasing the anode 
efficiency. The most satisfactory deposits of brass 
are obtained by using a solution containing 35 g. 
of metals per !. in the above ratio and a smiul 
quantity of ammonia, winch ensures a bright 
yellow deposit, together with a current density not 
greater than 0 3 amp. per sq, dm. Brasses con- 
taining 62*3 — 85% Cu dissolve as such anodically, 
the efficiency of corrosion being about equal to that 
of copper. Electrolytically deposited brasses con- 
taining 37*6 — 82% Cu have, in a plating solution, 
approximately the same potential, which is nearer 
to that of copper than to that of zinc. — A. R. P. 

Lend-hismuih ; The hinai y system . W. Herold. 

Z. aiiorg. Chem., 1920, 112, 131 — 154. 

Tub eleetrieal conductivity at 0° and 123° C., the 
hardne.ss, and the microscopic structure of lead-* 
bismuth alloys wore studied with the object of 
determining the limits of the eutectic range. The 
conductivity experiments indicated for the limit of 
solubility of bismuth in lead, 17*5 — 18*5% Bi, and 
for the solubility of lead in birmuth, 1*6% Pb. The 
hardness-composition curve also had a maximum at 
about 17*5 — 18*6% Bi, but the interpretation of the 
hardness results was uncertain owing to the 
influonco on tho hardness of previous treatment. 
The curve h*d a wave-form oetween 18*5% and 
100% Bi, with an inflexion close to tho eutectic 
point, indicating that the hardness of the eutectic 
alloys 18 not derived additively ♦rera that of the 
two series of mixed crystals. The microscopical 
examination showed that equilibrium is attained 
in these alloys only jifter prolonged annealing. The 
true eutectic limits appear to lie at about Bi 
on the lead side and 0*2 to 0*5% Pb on the bismuth 
side. — E, H. R. 


0 
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Bihaiy »y$tefM [aUoysl; Belation between chemical 

resittance and constitution of . K, Wagen- 

mann. Metall u. Erz, 1920, 17, 377 — ^381, 402 — 
408. 

Fbom consideration of the available experimental 
data on the resistance of binary alloys to solvents, 
with or without the presence of atmospheric 
oxygen, it is concluded that if chemical compounds 
are possible between the constituents of the alloys 
a maximum resistance to solution is often found at 
concentrations corresponding to these compounds. 
In alloys, the constituents of which form mixed 
crystals^ a maximum occurs at the saturation con- 
centration of these solid solutions, or at least an 
increased resistance to attack occurs within the 
range of concentration corresponding to a solid 
solution of the pure components. Resistance 
to chemical action is influenced by grain 
size of the alloy. A minimum in the 
resistance to attack is obtained with a hetero- 
geneous structure, specially with an eutectic, in 
the lamellar structure of which electrolytic action 
probably takes place. In an appendix particulars 
are given of the methods and apparatus used in* i 
the experiments, — T. H. liu. | 

Electrical conductivity in metals and alloys at high 

temperature; Measurement of . J. L. ' 

Haughton. Faraday 80c., June, 1920. [Advance i 
proof.] 

An apparatus for the measurement of electrical 
conductivity at high temperatures, up to 1000° C., 
was designed primarily to determine the conduc- j 
tivity of a senes of alloys at varying temperatures, i 
with a view to obtaining some information on their 
constitution. The principle on which the apparatus , 
works is the measurement of the voltage drop along 
a fixed length of the specimen, through which a 1 
constant current is passing. This voltage drop is | 
proportional to the resistance between the points 
of contact so long as the current is kept constant. 
To ensure this, the same current is passed through j 
a constantan strip, the resistance of which can be 1 
arranged to be of the same order as that of the : 
specimen, and is accurately known, and the voltage ; 
^op along this resistance is measurtnl with the 1 
same instrument and almost at the same time as 
that along the specimen. In this way, not only is 
the constancy of current checked (thw being 
adjusted by means of a rheostat when necessary), 
but also the instrument which is reading the voltage 
drop is calibrated directly in some multiple of 
ohms. — B. N. 

Valuation of fuels. Schwier. S^ee IIa. 

Aluminium and sodium peroxide. Ohniann. See VII. 


Wild 


Pate.vts. 

Electrical [steel hardening] furnnxes. L, W, 
and E. P. Barfield. E.P. Io0,793, 4.6.19. 

In furnaces employed for hardening steel by means 
i)f a hath of molten salt contained in a silica 
WUciblTor the like (E.P. 112,731; J... 1918 164 a), 
the silica crucible is replaced bv a silica furnace 
lining within which i.s a loosely fitting metal (e.g., 
iron) pot for the reception of the molten salt having 
a coe(m;ient of expansion approximating to that of 
the salt. — J. S. G. T. 

Iran sUicide : Process for producing articles of — 

^ N Potinot. U.S.P. 1,^16,333, 13,7.20. Appl., 
18.8.19. 

JjtnoLM of iron silicide, resistant to eorrosion, are 
made by casting the alloy in graphite 


}y of iron; Chromium, and fifaniutn. and 
electrical] process for the 1 ^o<iuction thereoL 
(ethad for making chrome-sUeL H. O. Si^rd, 
Mr. to United States 

(A) 1,846,843 and (•) 1,346,844; 18.7*25. 

ppl, 18.8.% ^ ^ 

CteaoMivtf dH, rutile, and scrap iro» are mixed 


with carbon sufficient to reduce the chromium and 
titanium oxides^ and also to form by combination 
with the clwomium. titanium, and iron a comp)(>:^ 
carbide in the finished alloy. The mixture is then 
smelted in an electric furnace, (b) Chromium steol 
is made by adding to molten steel an alloy of iron 
chromium, titanium, and carbon. — B. N, ’ 

Steel; Manufacture of , G. B. Waterhouse 

U.S.P. 1,362,710, 14.9.20. Appl., 31.7.19. 

Tub physical structure of steels with a maximum 
content of 0 26% C is improved and the distnbn- 
tion of sulphur rendered more uniform by trcatinj/ 
the molten steel with such a quantity of silicon llmt 
the silicon content of the resulting metal is not 
materially increased. — A. R. P. 

Electrolytic soft iron; Production of . 

Schlotter. O.P. 308,543, 7.2.18. 

Frrbic salts formed during electrolysis are roduci'd 
to ferrous salts by the addition of hydroxy lain me, 
hydrazine, compounds of the same, or carbon-freo 
electrolytic iron. Iron with a Brincll hardnoss of 
60 — 60 is thus obtained. — L. A. C. 


Ingot iron and steel and other metals; Ite moving 
oxygen, sulphur, and phosphorus from mollvn 

. Deutsch-Luxeniburgisihe Bergwerks- und 

Hutton-A.-G., and S. Hilpert. G.P. 322, 1)S^ 

22.9.16. 

Aluminium carbide is added to the molUm im tiil, 
and, if niH-'essary, ow'ing to the absence o( 
e.g., in ingot moulds, other carbides, hiuIi us 
calcium carbide, are also added so that a tusihit* 
slag is produced — L. A. C. 

Molybdenum compounds ; Extraction of - — fioni 
ydlow lead ores [wuifentte]. Deutsche hu n- 

Werko, G.m.b H. E P. 131,898, 27.8.1!h Cuii\ , 

2.10.16. Addn, to 131.897. 

Finely powMlcnni wulfcnitc is digesti'd hot oi uild 
with a solution of aramoiuviiii or alk.ili Milplihb' or 
fused with alkali siilplnde or with alk.ili sulplmto 
and carbon, tlie amount of iho sulphui ( jruiM)uiul 
used in any case being le.ss than that nsiuii.d to 
transform the molybdenum into alkali sulpiio- 
molybdale, so that any of the latter (oinpnuml 
first produced is changed into molybdate la the 
excess of ere present. — A. R. P. 


Uectrodfs for electric w*’lding. A. Le (’li.itelmr 

E.P. 147,270, 14.4.19. 

i COATING for electrodes for electric wcMiuij: (oti- 
isls of a mixture of substances, prcfcr.ilil\ .mliy- 
Irous and only containing a small propoi 11*11 of 
ixides decomposable by heat, refracUny cudu^Ii to 
irovent too rapid fusion of the coating aii ! tivnin 
I fusible and acid slag. It contains from to iW 
►f silica (or cH]uivalont quantities of nali\o -ilu i 
fT silicates), 23 to 62% of iron oxide (or 
luantities of suitably ground and dried iron oics), 
I to 22% of lime ns carbonate (or ,^itii\.iiciit' 
iinounte of carbonates of other alkaline ( -.irtlH m- 
luding magnesia and alumina) in a finch i)o\yl< ro< 
tate with addition of carbon. A small qu;intit> u 
nother metallic oxide, such as mangniicsc m m* ‘ 
xide, may bo adde<I to the iron oxide Inc 1 
,uro is made into a paste by means of a , 
iiaterial such as a solution of „ 

ilicates. or by a binding medium dis>^(^vcd m 
iquid which does not contain water.— B. > 

electrodes for use in electric welding. A. I U,'de. 
E.P. 148,646, 1.5,10. 

bf electrode, for the electric welding 
teel, if compoeiKi oi iron or steel, and a 
naterial, siieh as silhNm or •*wmimuin, 
leen inUodnoed Into the iwo^or steel befon 
ongMd iato mm •iic«f«it.*-B. N« 
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TTeWina-rod. R. F. Russell, Assr. to Air Reduc- 
tion Co. U.S.P. 1,362,634, 14.9.20. *ppl., 24.6.19. 
A SARB-KABTH metal is incorporated in a welding- 
rod composed mainly of iron, to prevent the forma- 
tion of aeleterious oxides and nitrides when the rod 
is melted to form a weld. — J. S. G. T. 

Welding steel; Electrically . J. W. Plant. 

U.S.P. I,a54,266, 28.9.20. Appl., 29.4.19. 

An arc is struck between the part to be welded and 
an electrode of corresponding material, within a 
welding chamber, in which a non-oxidising atmo- 
sphere is maintained. — J. S. G. T. 

Alloy for electric welding. E. J. Kingsbury. 

U.S.P. 1,360,317, 24.8.20. Appl., 20.11.19. 

An electric welding alloy contains iron, carbon, 
manganese, and vanadium. — B. N. 

Electro-deposition of metals. J. H. B. Jacombs. 
E.P. 147,338, 23.12.19. 

The apparatus comprises a revolving drum, and an 
anode formed in two parts, each of which is sup- 
ported on a carrier of wood, or like non-conducting 
member, inserted into the drum through, openings 
in each end. A distributor is fitted on the drum for 
supplying current to the cathode. The electro- 
plated articles arc removed from the drum through 
openings in the ends. — B. N. 

Copper plates for process printing; [Electrolytic] 

manufacture of . S. 0. Cowper-Coles. E.P. 

151,027, 5.3.19. 

CoppEB is electrolytically deposited upon cathode 
plates suspended by connecting rods attached to 
eccentrics, so that an oscillating or reciprocating 
motion is imparted to the plates. A vertical paddle 
at one or both ends of the depositing vat causes the 
electrolyte to pass with a velocity of 500 to 600 ft. 
per min. over the surface of the cathode plates, the 
(irculating electrolyte being also passed continu- 
ously through an external filter. — J. S. G. T. 

Zinc; liecovcry of hy electrolysis. R. H. 

Steveiio, Assr. to Electrolytic Zinc Co. of Aus- 
tralasia ProprietaiV, Ltd. U.S.P. 1,347,189, 
20.7.20. Appl., 11.11.19. 

The cathode is provided with a protective coating 
above the normal solytion level, by first carrying 
out a preliminary electrolysis with the catnode 
immersed to substantially a line immediately below 
the supporting bars, the cathodes having wooden 
strips fixed at or about the normal solution level 
which prevent the deposition of zinc under them. 
The strips are then removed and the electrolysis 
continued in the oruinary way in cells with the 
solution at normal level, whereby the zinc deposited 
subsequently can be stripped along the line of 
weakness at or about the solution level. — B. N. 


Metals; Method of and apparatus for reduction of 

to powder. J. P. Mellor. E.P. 150,490, 

4.7.19. 

The metal is heated to a temperature approaching 
its volatilisation point (in the case of zinc, 700° — 
800° C.), and poured in a thin stream upon a flat 
jet of high-pressure steam. — B. M. V. 


Fumnee; Rotary electric for continuously 

melting zinc dust. 0. E. Cornelius. G.P. 

322,808, 21.10.19. Conv., 20.8.19. 

The zinc dust is introduced into the middle portion 
of the furnace. — L. A. C, 


Electrolytic pickling process. J. CouUon, Assr. t< 
Westinghouse Electric and Manufacturing Co 
U.S.F. 1,347,897, 27.7.20. Appl,, 8.11.17. 
popncB objeote are pickled electrolytically tub 
jecting them aa catnodea to the aouoa w an eleo 


trio current, bo as to dissociate the surface oxide, 
and simultaneously recover any copper which is 
set free. — B. N. 

Reverberatory furnace [; Method of charging a 

^1. H. L. Charles. U.S.P. 1,351,835, 7.9.20. 

Appl., 30.8.17. Renewed 23.1.20. 

Thb ore charge is dropped through the roof on to 
the hearth so as to form mounds at frequent 
intervals. — B. M. V. 

Copper and other metals; Piocess and apparatus 
for reclaiming and refining . A. H. Part- 

ridge. U.S.P. 1,352,912, 14.9.20. Appl., 15.9.19. 
Material from which copper or other metals are to 
bo reclaimed is heated to the melting temperature, 
and the temperature is then lowered to cause the 
materials to “ sweat ” and trickle down an inclined 
surface, the trickling material being purified by 
treatment with oxygen, — L. A. C. 

Molten metal; Process of treating . 0. Thiel, 

Assr. to The Chemical Foundation, Inc. U.S.P. 

. 1,353,126, 14.9.20. Appl., 28.12.16. 

Slag is removed by overflow in any desired quantity 
from the surface of a bath of molten metal by 
adding a corresponding amount of unmclted metal 
of the same kind to the melt. — A. R. P. 

Zinc-lead alloy. H. Falkenberg. G.P. 322,960, 

25.4.19. Addn. to 300,111 {cf. J., 1919, ms, 
374a, 869a). 

The alloy contains up to 5% Fe, less than 2% Al, 
and about 1’5% Cu. — L. A. C. 

Steel; Process of making . G. L. Fisk. E.P. 

151,092, 17.6.19. 

See U.S.P. 1,312,474 of 1919, J., 1919, 727 a. 

Steel; Manufacture of . G. Cinille. U.S.P. 

1,352,580, 14.9.20. Appl., 10.8.10. Renewed 

30.1.19. 

See F.P. 416,771 of 1909; J., 1910, 1458. 

Ores of certain metals; Treatment of . R. D. 

Lance. E.P. 14,267, 13.6.14. Conv., 15.4.14. 

See F.P. 476, 3^ of 1914; J., 1916, 54. 

Zinc; Recovery of hy electrolysis. Electrolytic 

Zinc Co. of Australasia Proprietary, Ltd. E.P. 
136,151, 26.11.19. Conv., 3.12.18. 

See U.S.P. 1,347,183 of 1920; preceding. 

Furnace [; Metallurgical tilting ]. A, M. 

Aubert. U.S.P. 1,353,818, 28.9.20. Appl., 

26.4.18. 

See E.P. 115,840 of 1918; J., 1919, 1a. 

Electric welding; Methods of and apparatus form 

. The British Thomson-Houston Co. From 

General Electric Co. E.P. 150,756, 15.10.18. 

Furnace; Open-hearth . J. 0. Griggs. U.S.P. 

1,353,830, 28.9.20. Appl., 7.7.19. 

Oxidising steel billets. U.S.P. 1,350,877. See XI. 


XL^-ELECTRO-CHEHISTRY. 

Electrical precipitation. Delasalle. See VII. 

Electrolysis of sodium nitrite. Jeffery. See VII* 

Refining tin. Kern. See X. 

Electrical conductivity at high femperaturi$, 
Haughton. See X. 

Electrochemistry of tannins, GrasBor. See XV. 
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Cl. Xl^BlJeCrmO-CHBliiST^Y. 


(irov. 16, 19S0.' 


Patents. 

Electric furnace. R. Steiger, Assee. of H. Blumer. 

E.P. 125,391, 7.4.19. Conv., 8.4.18. 

Electbig furnaces, using polyphase current, are 
operated with combined arc and resistance heating, 
and are provided with an electrode for each phase 
of th^ system above the surface of the bath and 
oppositely arranged electrodes in the hearth. The 
hearth electrodes and one of the upper electrodes 
are connected with the same point in the supply 
system. The upper eh'etrodos are switchea in 
during those stages of the working in which the 
quietest possible behaviour of the material under 
treatment is required, with a more or less energetic 
surface heating, whilst in those stages of the 
working in which an energetic permeation of the 
whole of the material in the direction of its depth 
is necessary, one of the upper electrodes is switched 
out and the hearth electrodes are switched in. 

— B. N. 


Resistance for electric furniues. Elect nc furnace.^ 
E. Piquerez. E.P. (<) 139,448, and (h) 132,232, 
18.7.19. Conv., (\) 26.2.19, (a) 2.9.18. 

(a) Electric resistance elements, in the form of 
rods with greater cross-section at the parts where 
the current leads are attached, are provided with 
a deposit of metal of low ekctrical resistance at 
the enlarged portions, the deposit being formed on 
the outside of the rod or in a hole hored in the rod. 
The deposit may be covered wuth a coating of 
enamel of high melting point, (n) The heads of the 
resistance elements are situated in spaces provided 
between the outside of the furnace walls and an 
outer casing, through which spaces air currents 
can flow for cooling the heads. --B. X. 

Ehetric furnaces; Transformation of polyphase 

currents, pirticularly for use in . J. Bibby. 

E.P. 149,049, 2 5.19. 

Polyphase currents are transformed electricallv by 
supplying three-phase current to five .static trari'^- 
formers having transformer ratios of 9‘8K6, 1 22. 
1*67, 1'22, and 10 respectively, the primary 

windings being .so connected with the siippU mains 
and the secondary windings with load tiTininals. 
that eight-phase currents having eight \oltages 
progressively 45“^ apart are obtained. The eight- 

S hase current is supplied to an electric furiiai e 
aving eight octagonalU -spaced electrodes. By 
using the larger nuniher cd cleftrodes the heat can 
be generated more effo't lively and more iiiiiforrnU 
than hitherto. - B. X. 

Electric furnace. E L. Smalley. I'.S.l*. 

20.7.20. Appl.f 21.10 19 

•The furnace is providecj with a seru*s of ln*aling 
units,^ supported by elements which nia\ be shitted 
horizontally, whereby thc) units are rendered l>oth 
adjustable and renewable* — B X 

Furnace; Electric f>>r hentiuy nhhoni and 

ban. Double hot-chambyr fr/erfeoj fxunme 
0. A. Colby, Assr. to Westinghouse Electric* and 
Manufacturing (’o, T S P. (h) 1,.'U7,h 9.5 ami (r) 
1,^47,896, 27.C.20. Appl., (a) 169.1^ and (lO 
14.12.18. 

tk) A HEATING chamber is provided with a rewd 
Arming a reji^.or, and a supporting means 
associated with the resistor to provide the heating 
chamber with a rectangular cross-section, the 
resistor being adapted to be made hotter at one 
portion than at another, (a) The furnace is pro- 
Tided with two assocuited heating chambars, a ore- 
beating chamber, ami rejiitort for onpplywg heat 
to aU die ehafiibtr»«*^JDf 


Furnace/ Electric - — . Method of oxidising 
materials [steel billets] in electric furnaces. 
W. S. Mfiyer and W. C. Kennedy. U.S.P. (a) 
1,350,876 and (b) 1,350,877 , 24.8.1^0. Appl., (k) 
15.12.16 and (b) 17.il7. 

(a) An electric resistance furnaoe is provided with 
a wall including a number of resistance units, each 
comprising a block of refractory material and a 
resistance element, (b) Metals, e.g., steel billets, 
are oxidised on the surface to remove surface im- 
perfections by heating in an electric furnace to a 
temperature suflBcient to form a scale, a regulated 
prccietormined amount of oxygen being supplied to 
the heated material. — B. N. 

Electnc-arc furnace. F. von Schlegell. U.S.P. 

1,. 352, 541, 14.9.20. Appl., 28.1.20. 

The ele(*trode8 are supported in contact with each 
other in such a manner that they can move rela- 
1 tively to one another under the influence of the 
1 magnetic field sot up when a current flows through 
the electrodes, so that the electrodes are in contact 
when no heating current is flowing, and an arc is 
! struck automatically when current is supplied. 

I -J. S, 0, T. 

! Electrodes; Manufacture of caihon . C. H. 

1 Thompson. E.P. 147,247, 8.3.19. 

I The firing or burning of the electrodes is effected 
i in a muffle or the like without the packing materials 
i liiihorto employed, and the material is subjected 
i during thc firing to the action of producer gas. 

1 (Hefi'rence is directed, in pursuaiue of Sect. 7, Sub- 
' sect. 4, of the Patents and Designs Act*-. 1997 and 
i 1919, to E.P. 98a5 of 1888, 18,263 and 23. of 
1899, and 371 of 1900, J., 1889, 697, 1899, 1112; 

I \m, a55, 911. -B. N. 

1 Electnr [ifi/numf/] hiushes; Mato ml foi . 

’ A. E White. From Becker Bios, K P, 150, 76«'), 

I 20.1.19. 

Cl PKOUH oxide, produced eleetrolN tirally, either 
' alono or mixed with other oxides. 1)\ (‘lectrolysis of 
‘iodium ehlonde solution, using an .mode of copper 
or a copper alloy, is mixed with :m excess of 
graphitic (arhon and reduml in a < lo'-ed ihamlier 
in a rediuiiig atmosphere, and the re'*uliing mix- 
ture of graphite* and copper or copper alloy is 
einplcned tor making electric; dvnaino hriishes and 
the like. - J. S. G. T. 

y Cl/at tre plate fni i (erf nr bathra % nr (h) flcr~ 
tnr aicxtinulaf'it s, and pmees'i f<a luakim/ it. A. 
Poiic'hain. E.P. (a) 150,810 and (ii) 150,811, 
6 6.19 

(a) An amalgamated plate of zine is employed as 
< atlnxle in an elcc trolvtie hath containing water 
slightly andifnKl with siilphurn a* id to wliieh are 
added alK)iil 5 ' of magnesium sul|»hate, 5 of nier- 
(tirn sulphate, and preferably a small amount of 
amiiioniuin sul[»hat<‘ The cm rent density is 
adjii.sU'd to alMint 2 anifierc'H jjer dem The plate 
IS pref<*rabl\ pertoratisl. and on r**rno\al from the 
hath i.s diied at a gentle heat and wrappc'd in a 
sheet of grea-cod pafKir (a) A .sup(H>rting plate of 
a non -metal hr electrically conducting niaU‘rial. 
prc'ferahlv riblasl and |K'rforatecI, is einplo>c'*d ns 
eatlnsle in a hath contnining a salt o{ rnagnesiuni. 
n salt of mercury, and u salt of zinc, until a deposit 
of zinc about 1 mm. thick m oht«ine<l If deaircsl 
the support may first Ik) covered with a ver> thin 
laver of copper eU'C t rol > tn ally depositc'd. 

- .1.8. G.T. 

Elrrtrolytir cell. R. M. Hhnw'. U.B.P. 1,346,849. 
2f),7.20. Appl., 29.7.18. 

The Apparatus compriMW a r^piacle forming one 
eiectnxie, and a diaphragm carried bv a romorahle 
member whkib it Atipported OMn the recepUcI** 
A Mcend remotnble mmUt, wee mippdrted upon 
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the woeptacle, carries an electrode which is insu- 
1®;^ frowi the receptacle and extends within the 
diaphragm. Means are provided for separately 
conducting the gases from the receptacle. — B. N. 

Electrolytic apparatus. Apparatus for [electric^ 
ally] trcatinq limiids with qases. W. E. Grcena- 
walt. IJ.8 P. (a) 1,347,088 and (a) 1,347,089, 
20.7.20. Appl., (a) 1.2.17 and («) 25.3.15. (b) 
Renewed 27.2 20. 

(a) a chamber provided with a gas inlet and outlet 
is adapted to contain a liquid and to confine a gas 
over the liquid. Means are provided for causing 
the gas to flow from the inlet to the outlet, and for 
taking the gas from ibovo the liquid and forcing 
it through the liquid, whilst passing an electi ic cur- 
rent through the liquid, (u) A stationary chamber 
IS providetl witli gas and liquid inlets and outlets, 
and with means operated within the chamber for 
submerging some of the gas in the liquid. Electri- 
<'al means uro usckI for causing a chemical reaction 
between the liquid and the gas. — B. N. 

Electrolytic apparatus. W. E. Greenawalt. U.S.P. 

1, .3.53, 995, 28 9.19. Appl., 7.1.19. 

An electrolytic vessel comprises an electrolyser and 
a chanibcT in which a relatively large volume of 
electi olyte is kept under continuous treatment with 
a reducing gas which is confined above the surface 
of the electrolvte. This (hiimlior is provided w'lth 
inlets and outlets for tin' gas and electrolyte. The 
reduced electrolyte flows from the chamber to the 
€loctrolys<'r, oxidised electrolyte flowing in the 
reverse direction, ami the rate of How and time of 
treatment in the ele(trolvRer are so regulated that 
the oxidation and rcnluetion processes are main- 
tained \uthin predeUwminetl limits.— .J. S. G. T. 

Electrol yiir oU H 1 Allen .lud K, R Fox, 
Assi 1 . to Electron Cliemicnl Co. 'G.S.P. 
1,319,597, 17 S 20 Appl , 2 1 19. 

An electruhtic cell comprises an upper clo.sed free- 
board section, suspended from whien, by a liquid- 
tight joint Is a metallic basket-liko cathode, pro- 
vided w'lth lU'iior.iUKl Ride, bottom, and end walls 
furnishing active facec?. A porous diaphragm 
covers the inner faces of the cathode. A tubular 
anode, occupj>ing the space within the cathode, is 
spaced troiii the iiiii^r faces of the end, bottcim, 
and side walG, tho upper edges of the anode being 
free so as to pctmif the electrolyte to flow over 
them. The ficc-board section rc^.sts on a tank, with 
the cathode su.s}>endod in it, but spaced from the 
walls, and mean.s are firovided for withdraw'ing 
the effluent from the tank so as to prevent the sub- 
mergeiu'e of the cathode, tlie parts being bo 
arranged that the level of the electrolyte iii the 
free-board .sc'ction may l>o above the top of the 
tank so as to me reuse the h>cirostatic pressure. 


Elect lie haitrn/. (). E Ruhoff. Assr. to French | 
Batter\ and (\irl)on Co. ISP, 1,352,087. / .9.20 | 
Appl., 21,11 18. 1 


Thk battery contains a depolarising mixture con- > 
sisting of 50 pts. of manganese d. oxide, 49 pts. of | 

<arbonncec)iiM material. 10 pU of ammonium { 
chloride, and 12 pts. of a zmi' chloride solution of , 
45*^ B (sp. gr. 1’45), tho manganese dioxide being | 
of such a charac ter ns to .Meld no trace of poisonous | 
mot«l »li.'n loucliwl uitl. n 30"; zinc cliloride solu- 
tion satuiated with ammonium ehlonde.— J. H. L. | 

Electric hattcni; Oil-proteded ~ and mcfhocf of 
producing the .vrmc. 0. E, Ruhoff, to 

French Battery and CWbon Co. V.b.tf. 
1 , 362 , 834 , 14.9.20. Appl., 28 . 4 . 19 . 

In an electric battery constituted of carbon, ainc, 
and depolarising agent, » thm coatmg 


of oil is employed to protect the zinc from chemital 
action on open circuit. — J. S. G. T. 

Electrolytic cells. W. J. Mellersh-Jackson. From 
Allen Electrolytic Cell Corp, E.P. 160,596, 
6 . 1 . 20 . 

Sek U.S.P. 1,349,597 of 1920; preceding. 

Electrodes for electric primary cells and storage 

batteries [; Tubular ■], and process of making 

such electrodes. Svenska Ackumulator Aktie- 
bolaget .Jungner. E.P. 128,197, 23.5.19. Conv., 
13 6.18. 

Diaphragm for electrochemical and electro-osmotic 
purposes. B, Schwerin, Assr. to Chemical 
Foundation, Inc. U.S.P. 1,352,763, 14 9.20. 
Appl., 16.5.14. 

See G.P. 271,001 of 1913; J., 1914, 427. 

See also pages (a) 711, Precipitating particles 
from gases (E P. 148,6.59 and U S.P. l,345,7fX)) ; 715, 
Carbon and gaseous fuel (U.S P. 1,3.52,085-6): 716, 
Electrochemical tieatment of hydrocarbons (U.S.P. 
I, .345, 431), Treating mineuil oih (U.S P. 1,354,257); 
722, .ilkah melts (U.S.P. 1,354,4.51); 724, Elec- 
trodes for welding (F.P. 147,270 and 148,6'^). 


XII.-FATS; OILS: WAXES. 

Oil and fat preparations [Turkey-red oil etc.]; 

Determination of ammonia in . N. Welwart. 

Chem.-Zeit., 1920, 44, 719. 

To determine ammonia in Turkey-red oil and simi- 
lar products in which free acidity has been 
noutrulised with ammonia, the sample is mixed with 
w'ater and an excess of calcium chloride solution, 
a few pieces of pumice-stone and a sufficient quan- 
tity of sodium hydroxide are added, and the mix- 
ture IS distilled, the ammonia being collected in 
standardised acid. The calcium soaps formed do 
not froth during tho distillation. Light mineral 
oils, if present, may pass over into tho distillate, 
hut do not interiero wuth the determination. 
Methods which depend on tho extraction of the 
ammonia by shaking the oil with dilute acid and 
subsequent distillation of tho acid extracts with 
sodium hydroxide are not always trustworthy, since 
certain sulphonated oils contain tho ammonia in 
such combination that it is not extracted even by 
boiling with acidified water. — W. P. S. 

Oxidation of jxiraffin wax. Kelber. See IIa. 

Patents. 

Ods; Ptocess and apparatus for hydrogenating 

. J. S. Withers. From National Electro- 

Products, Ltd. E.P. 150,802, 5.6.19. 

A TUBE enclosing a shorter conc^itric tube passes 
through the top and bottom of a cylindrical tank» 
and extend.s fur some distance below' the bottom of 
the tank. Two sets of openings are provided 
in the outer tulx', near tho top and bottom 
of tho tank, the openings near tho top being 
adjustable. A mixture of oil and catalyst is fed 
into the tank near tho bottom^ and hydrogen is 
pumped through a pipe passing in at the lower end 
of tho outer tube and extending into the inner 
tube. Tho temperature is maintained at 200° — 
250° C. by ay ou'ctnc coil situated iust above the 
hydrogen inlet, and the pressure at about 80 lb. per 
sq. in. The stream of hydrogen forces the oil up- 
wards through the inner tube; re^it^al hydrogen is 
drawn off at the top of the tube and is returned to 
the hydrogen inlet, and the oil flows through the 
upper set of openings into the tank, fresh oil flow- 
ing into the annular space through the lower set. 
The hydrogenated oil passes out at the top of the 
tank and lows arouna the inlet tube to preheat 
the fresh oil supply. — L. A. C. 
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lanolin; Method of making . w. 0. Broad- 

Harmon. U.S.P, 1,354,376, 
28.9.20. Appl., 26.3.19. 


Ajr alkali peroxide is added to wool grease which 
18 heated to produce a thin, smooth product, and 
after agitation, is allowed to stand 
until the OTease is bleached. The lanolin is then 
separated by centrifuging.— L. A. C. 


a wlution of glue and potassium bichromate is 
added to prevent separation of the emulsion. 

~-L. A. C. 

Coating material. H. H. Robertson C3o., Assees. of 
J. H. Young. E.P. 132,622, 11.9.19. Conv., 
11.9.18. 

Sbb U.S.P. 1,327,933 of 1920; J., 1920, 227 a. 


OUs and fats; Deodorisation of . \V. Alexander. 

G.P. 322,347, 4.4.19. 

Thb oil or fat is allowed to flow downwards through 
a tower packed with inert material, whilst steam is 
passed upwards through the tower. — J. H. L. 

Fat and oil; Countercurrent process for exfrac^tnp 

from raw materials. H. Bollmann. G.P. 

322,446, 30.5.18. Addn. to 303,846 (J., 1920, 
459 a). 

Thi material, e.g., cereal embryos, in containers, 
is moved first downwards and then upwards 
through the chamber, and the solvent is led tnrough 
the material in the opposite direction to the latter 
during its upward travel and in the same direction* 
as the material during its downward travel. 

-J. H. L. 

Mtgrfnp poses with liquids or solids. E.P. 129,978. 
See I. 

Fat from hones. G.P. 322,459. See XIXa. 


m-PAlNTS; PIGMENTS; VARNISHES; 
RESINS. 

Colour classification; Practical application of 

Ostwald’s scheme of . A. Wirth. Chem.- 

Zeit., 1920, 44, 737—738. 

An apparatus is described for determining tho 
black, white, and coloured constituents m pig- 
ments in accordance with Ostwald’s scheme of 
classification into 680 colours (J., 1919, 011 a). As 
a rule the colours of oil pigments can bo readily 
matched, but the proportion of white is generally 
less, and that of the black higher, than the calcu- ' 
lated amounts. Difficulties are only experienced ! 
with pigments containing less than 2% of colour. 
By the use of tho five colour tones in Ostwald’s , 
diagrammatic circle, and the addition of suitable 
proportions of black and white, any of tho other ' 
colour tones may be obtained in a state of sufficient 
purity.— C. A. M. » 

Patents. ! 

Potentially-reactive [resinous] composition and ' 
process of making same. L. H. Baekeland, Assr. 
to General Bakclite Oj. U.S.P. 1,3.M,154, I 
28.9.20. Appl., ^1.10,19. 

fuM composition contains a phenol resin and a | 
metbyleneamiucvphenol.— L. A. C. 


XIV.-INDIA'RUBBER; GUTTA-PERCBA. 

Rubber; Methods of preparation of plantation 

. Causes of the inferiority of plantation 

scrap rubber. Third report of the Ceylon Rubber 
Research Scheme. Indiarubber J., 1920, 68 , 
673—674. 

Scrap rubbers generally give low values for ulti- 
mate tensile strength and elongation, the in- 
toriority being due to the presence of foreign 
matter not removed by washing ^ the mineral con- 
stituents, particularly the particles of sand, are 
mainly responsible. Investigations of the effect of 
smoking the rubber, of different methods of drying, 
and of various modes of preparation confirm those 
of earlier workers. — D. F. T. 

Rubber; Determination of true free sulphur and 
the true coefficient of vulcanisation in vulcanised 

. W. J. Kelly. J. Ind. Eng, Chem,, 1920, 

12, 875-878. 

Onr g. of tho ground rubber is extracted con- 
tinuously with acetone for 1C hrs., tho acetone 
solution 18 evaporated, the reeiduo dried at 66° C. 
for 30 mins., and then treated in a flask with 60 c.c 
of 95% alcoliol saturated previously with sulphur. 
The flask aiul its contents are weigluHl, heated to 
60° C., cooled, and any loss in weight adjusted by 
the addition of oU'ohol. After 24 hr.H, the solution 
isdei'anted, the insoluble rcsuluo of sulphur WR.shod 
with sulphur-saturateil alcohol, dried, and weighed. 
Sulphur which i.s combined with resins, proteins, 
etc., and which is soluble together with the frei» 
sulphur in acetone, remains soluble in the alcohol, 
whilst the true friN' sulphur is insoluble in the 
latter solvent. The sulphur which is not extracted 
by acetone is not wholly combined with rubberj a 
part being also present in combination with resins 
and proteins; the sulphur thus combined .should 
not he included in the value for the c(x.‘fficient of 
vulcanisation. If the sample fl g ) after extraction 
with acetone for 16 hrs. is driwl, iKiiled with 5?( 
alcoholic potassium hydroxide solution for 8 hrs., 
and then extracted with alcohol for 16 hrs., the 
alcoholic (alkaline and neutral) e.ttracta will con- 
tain the sulphur which is comhino<l other than with 
rubber. The quantity of this form of sulphur is 
ascertained by ovaporatii^ tho united alcoholic ex- 
tracts, oxidising the residiie, and precipitating the 
sulphuric acid as barium sulphate.— W. P. 8. 

Patintb. 


Paint vehicle.*; Manufacture of from mineral 

oflj. J. Soukup. G.P. 321,828, 1.11.18. Conv.. 
15.5.18. 

Vasslinb, purified and dehydrated by heating with 
slaked lime, is heated with an oxidising agent such 
M manganese dioxide or lead peroxide, boiled with 
resin, and, after standing, is <lilute<l afid separated 
from any sediment.— L. A. C. 

Varnish; Manufs^vrt of — - from unsaponifiahU 
eoumarone resins vtiihaut use of bemol as sol- 
vent W. Schwara. G.P. 322,802, 14.6.18. 
ConMABoni resin is pdrtfiod ^ treatment with snl- 
pimrio acid^ and Abe hot mixture ia treated with 
air cf oxygsn niraW jpremtue. The lesinoiit pro*> 
d«et Is emtilsified with water al 70^10(P C,« aad 


Vulcanised product ; Production of a soft, elastic, 
1 and ductile . Production of a ductile, tena- 

cious, and elastic vulcanised jrrodurt. FarUm- 
i fabr. vorrn. F. Bayer und Go. G.P. (a) 303,^4, 
! and (b) SO."), 667, 20.2.17. 

(a) a KMON iiT If compounds, aliphatic or aromatic 
I amines, or their derivatives or salts, such as di- 
i phenylamine, diethylaniline, formanilide, dimethyl' 
I aniline, dimethyltolindme, to the extent of 6% or 
I more, and/or (n) aniline sulphate, which in small 
quantities acii as an accelerator, are added to the 
materials daring valcaniaatton.— L. A. C. 

Ftt/eontssd india^bber goods embodwng a founda- 
tion fabrk; Treatnunt of . W. E. Hants. 

VS.t l,854,123p 28.9.90. Appl., 21.1.15. 

8m S.P. 8156 of VkUi i., im, 679* 


VdL XJltX., Ko. 21.1 
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XV.-LEATHER; BONE; HORN: GLUE. 

Tannins, V . Phloroglucinol-tannins • and cait- 
chins. Constitution of gambief catcchin. K. 
Freudenberg. Ber., 1920, 53, 1416—1427. 

Gambier catechin has been considered by Kos- 
tanecki to be a derivative of ethyldiphenylmethane, 
mainly on account of its reaction with diazonium 
salts. By the action of sodium and alcohol on its 
tetramethyl ether and subsequent methylation, a 
crystalline pentamethyl ether is produced which 
Kostanecki regarded as 3-ethyl-2.4.6-trimethoxy- 
phenyl-3'.4'-dimethoxyphenylmethane, but which is 
now shown to bo 2.4.6.3'.4'-pentamethoxy-o7-di- 
phenylpropanc. Hence, like the nearly related 
flavono dyes, anthocyanidins and phenyl styryl 
ketones, gambier catechin must have an ay-diphonyl- 
propano skeleton. {Cf. J.C.S., Nov.) — H. W. 


Tannins; Electro-chemistry of the . G. 

Crasser. Collegium, 1920, 17 — 29, 49 — 69, 137 — 
152, 2(K>-2()7, 277—290, 332—341. 

Electro-osmotic experiments showed that most 
tannins have a negative charge, as shown by anodic 
migration. In some cases the migration was slug- 
gish or indefinite, and normal cataphorosis was 
only obtained after adding acids, preferably acetic 
acid. The only exception was quebracho, which 
migrated to the cathode. The presence of cations 
prevents tannin migration. The whole solute 
migrates in the case of galls, pine bark, maletto, 
and tannic acid in acetic acid, quebracho in sodium 
hydroxide, quebracho-calcium compound, que- 
bracho-methylene blue compound, and mixtures of 

3 uebracho with siilpliitc-cclluloso extract and nera- 
ol 1). In several instances there is simultaneous 
doci'inposition of the tannin.s, especially in presence 
of electrolytes Mangrove and catechu were found 
to be sodium '’alts of the fundamental tannins or 
tannin dyestutfs, hence their feeble tanning action, 
dark coUmr, and good solubihtv. From both there 
was obtiin. d at the anode a brown base-free pre- 
cipitate winch was rc<lisvc)lved on addition of 
alkali. Filoctro-osmosis of soluble tannins generallv 
results in decomposition, with tho formation of 
soluble products which separate at the anode or 
cathode, or accumulaie in the residue of the treated 
solution Decomposition is frequently indicated 
by the qualitative chemical properties which differ 
from those of the original tannin, in some easels 
products aro formed which do not prC’cipitate 
geliitin. In most cns<’s th«> electric current pro- 
duces insoluble eempoumls winch are sometimes 
soluble, but usually insoluble, in alkali, and which 
aro sometimes forimd so qiiicklv e.g., wuth oak 
bark— that it is impossible to obtain a dialysate 
containing any dissolved matter Elcctro^sinosis 
can bo emjiloyed to separate two qualitatively 
different tannin suKstances from a tanning 
material; this was effected in the ca.se of valonia 
and oak bark From knopperii, on tho other hand, 
two tannin substances were separated, of whic*h one 
posso.ssc'd no astringent propel ties. The separation 
of substances which no long r gave the tannin 
reaction but functioned as dyestuffs similar to in- 
dicators was effected witli catechu, mangrove, and 
particularly with maletto. The purification aiid 
isolation of tannins from their extracts or ad- 
sorption compounds does not appear possible by 
the aid of electro-osmosi.s owing to the secondary 
changes. The detection of mangrove and quo- 
bracho in other cxtracU, and of aulphite.cclluloso. 
wradol D, sulphite bisulph.ta *"<5 V 

alectro-osraasis was found possible. Tho 
mental results show that tho passaao of an electrn 
oarrant throuii tan liquors should facilitate ton- 
and there would seem to be s^ial advan- 
tAged in using wenk tan liquors. D. W. 


Synthetic tannins. G. Grasser. Collegium, 1920, 
234r~255. 

The precipitation of gelatin and the absorption of 
a substance by hide powder are not necessarily 
accompanied by tanning properties. Thus, 
hydroxynaphthylmethanesulphoiiic acid precipi- 
tates gelatin, but it has no tanning action on pelt. 
Sodium dicresylmethaiiedisulphonato does not pre- 
cipitate gelatin nor tan pelt, but it is absorbed like 
tannin by hide powder. o-Nitrophenol does not pre- 
cipitate gelatin, but it has a tanning action on both 
pelt and hide powder. All mono- and polvhydric 
phenols, after conversion into soluble sulphonic 
acids, can be converted into true tanning sub- 
stances by condensation with substances capable of 
abstracting tho elements of water. The condensa- 
tion can bo effected first and sulphonatioii after- 
wards, or vice versd. Alkaline solutions of phenol 
can be similarly (ondensed with materials capable 
of abstraiting tho elements of water, w'ith forma- 
tion of soluble products. Among the substituted 
phenols thio-, bromo-, chloro-, nitro-, and amino- 
derivatives give very similar tannins. Quinones 
I *are tanning materials. Aromatic di-alcohols con- 
I dense very readily and give good tannins. All the 
! aromatic acids appear to give soluble tannins of 
! technical value after condensation and sulphona- 
1 tion ; in some cases the soluble alkali salt must be 
j condensed with formaldehyde to obtain a tanning 
I material. Diphenyl derivatives and compounds 
^ containing condensed nuclei usually possess tan- 
i ning properties if they contain the above-mcii- 
tionod groups. The condensation can always be 
effected by means of formaldehyde; In a few cases 
with acetaldehyde and benzaldchyde. Other de- 
I hydrating agents, such as sulphur chloride, and 
! phosphorus compounds generally effect condensa- 
j tion very readily, hut secondary reactions impart 
a bad colour to the products, rendering them 
unsuitable for tanning purposes. — D. W. 

I Artificial tannins; Defectum of . R. Lauff- 

1 maim. Collegium, 1920, 169—171. 

The indophenol reaction (Seel and Sander, J., 
1916, 1028) IS not a sure guide to the detection of 
synthetic tannins, but negative results with it 
prove their absence. The best method of carrying 
out the test is ns follows:— 10 g. of finely divided 
leather is treated with 100 c c. of 2% caustic soda 
solution for 1 hr. wuth occasional shaking, tho 
liquor filtered, and the leather residue treated with 
a further 1(X) c c. of 2 ; alkali for 1 hr., filtered off, 
and the .solution ad^cd to the previous filtrate. The 
liquid IS neutralised with sulphuric acid, evapor- 
j ated to dryness, and the dry residue heated with 
I 20 c c. of caustic potash .solution (l!l). The pro- 
I duct 18 treated with dilute sulphuric acid, nearly 
1 neutralised with sodium hydroxide, 100 c.c. of 10% 

! ammonia solution added, and thft whole allowed to 
I cool. The liquid is extracted with ether, and aftcj; 

evaporating the ether tho extract is dissolved in 
I alcohol and treated with a few drops of concen- 
I t rated ammonia, 2 drops of 0*6 — 0*7% aqueous 
I solution of p-phenylencdiamino hydrochloride, and 
} C) ' potassium fcrricyanide solution. A positive 
I indophenol reaction is shown by a blue or greenish- 
! blue colour. — D. W. 
i 

i Quebracho tannin. W. Moeller. Collegium, 1920, 

! ' 106—109. • 

! The peculiar propertie.s of quebracho extracts are 
due to the presence of predominating miantities of 
peptonised matter, or phlobnphen^s. The extracts 
are derived from the heart wood. The sapwood 
differs from this in colour and composition, con- 
taining tans 6*4%, non-tans 2*2%, insoluble mattev 
76*4%, water 16*0%. The ratio of tana to non-iani 
is only 3:1, whereas in the heart wood it is 10:1, 
with a tannin content of 20%. The tannins in the 
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sapwood partake more of the nature of pyrogallol- 
tans. There are certain brighter parts in the 
heart wood which have evidently been protected 
from the oxidising and condensing influences of 
sap. These portions contain tans 7’8%, non-tans 
17%, insoluble matter 77’1%, and water 13*4%, 
and give a dirty-blue colour nith iron alum, a pre- 
cipitate with bromine water, and a distinct precipi- 
tate with lead acetate and acetic acid; the ethjd 
acetate number is 54*24. Almost all these reactions 
and analytical constants differ from those usually 
associated with quebracho wood. — D. W. 

Tanmn analysis; Proteolytic factor in . W. 

Moeller. Collegium, 1920, 307 — 319, 374 — 381. 
Some substances wdmh are not absorbed by hide 
powder alone are absorbed by hide powder 
from mixtures. Hide powder or pelt is con- 
sidered to consist of an intact portion of micells 
and an easily decomposed portion of interfihnllary 
tissue which may be present in all stages of decom- 
position down to ainino-acids. Hence a portion of 
the hide powder wmII bo dissolved by water, and the 
author has deternuntHl tins hy weighing and by 
nitrogen estimations. The nitrogen (“ontent of the 
aqueous extract is an index of the amount of solu- 
bilised hide substance. Det<'rminations with a 
large number of tanning materials have shown that 
large amounts of liydrolysed hide powder pas.s into 
the non-tan solutions in both the shake and filter 
bell methods of tannin analysis and adversely affect 
the tannin estimation. An adsorbent is recpiirod 
which w’lli be resistant to the hydrolytic effects of 
the different tannins. Light chroming of the 
powder does not reduce the amount of hydroljsis, 
and either a .stronger preliminary tannage with 
vegetable or mineral tanning agents should lie 
given or some mode of preservation resorted to 
Parker has suggested the use of formaldehyde, hut 
this 1.S no better than other tanning solutions This 
hydrolvsi-s is part of the tanning process and must 
be talieii into lonsideration m the valuation, 
analysis, and purchase of tanning materials. The 
hydrolytic effects of different tannins at various 
concentrations over long pcruxls of tune on the pelt 
are not comparable with the elfe< t of verv dilute 
solutions on hide powder in leathcT manufafture 
the tanning liquors are always more saturated than 
the pelt, wliereas in taiuiin analyses the hide j 
powder is always in great excess ami coinpiotely 
detannises the solution. The amounts of hiae sub- 
stance found in the non-tans in lioth the shake and 
filter bell methods are on tln^ average between 
those found in the blank determinations with un- 
chromed and chromed hide powd»'r,— I) Vi. 

Pelt anahj.st^, {Estimation of hm^.] G, Gruaser 
Collegium, 

^1 damp pelt is pressc-d lietwoen dry cloth, rut 
into strips, and 5 g. he.ited with 3 rc of concen- 
trated nitno acid and oi) c ( of dmtilled water m 
a largo covered beaker. In 10 nuns, tlw pelt dis- 
• solves to a clear solution winch is neutraliiwsl with 
arorooDia ami the calcium precipitated with am- 
monium oxalate The call luin oxalate is igniti’d and 
the calcium determined as oxide - I) \V. 

Aldehyde tannage; Formaldehyde titration of hide 

powder and . 0. Gerngross. • Collegium, 

1920, 2 - 11 . 

Ttn aothor confirnis Stiasny’s statement (J., IfKW, 
413 . 680 ) that hide powder which baa tx^en treutwi 
with formaldtlmie adsorbs less aeid than untreated 
hide powder. The diminotion in the acid adsorbed 
i^iri no regnlariiy with different acida, and it ia ; 
eoneliiiied that the formation of aotd from formaide- i 
h|dt> aa fuggetted^ Moolier (Cott^nm, 1919, | 


270), does not take place. With increas^ hydrion 
concentration the reaction between the hid© powder 
and the formaldehyde is suppressed. The decreased 
acid adsorption of hide powder which has been 
treated with formaldehyde is not a proof of the 
presence of free nmino groups, but only establishes 
the presenc'o in collagen of basic groups capable of 
reacting with formaldehyde. Moeller (J., 1920, 
36 a) claims that the hide fibres in aldehyde-tanned 
leather are surrounded by n sheath of formaldehyde 
polymers, which prevent the fibres from reacting 
with acid. If this ivere the case the hide fibres 
should likewise bo protected from alkalis and show 
decreased alkali adsorption, whereas experiments 
show a slight increase in accordamo with Stiasny’s 
views as to the chemical nature of aldehyde-tannage 
(loc. ctf.).~D. W. 

Aldehyde tannage. W. Moeller. Collegium, 1920, 
185—199. (See also J., 1920, 36 a.) 

A REPLY to Gerngross (preceding abstract), in which 
the author affirms that the aldehyde combines with 
the hide decomposition products. The products of 
this reaction cannot tan the hide or render it 
insoluhlo in w'ator. since they aro readily 
soluble in water. Tlie tanning agent consists of 
the insoluble polymers and condensation products 
formed from the excess of forraaldt'hyde which 
form a protective covering round the fibres.— D. W. 

Jlydiolysts and adsoiption; llelatwn beticeen 

[hy hale poxeder]. /. W Moeller. Collegium, 1920, 
109—125, 152-166, 209—223, 267—276. 

The action of acids on hide powder is first one of 
hydrolysis, which procetnls much more quickly and 
strongly with inorgamc than with organic acids. 
The presence of neutral salts npiH'urs to chwk the 
hydrolysis at first and then suddenly facilitates it. 
Ik'sides the hydrolysis adsorption takes place 
hetwiHUi the non-liydroly.sed protein iincells, the 
products of hydrolysis, cuinbiiuMl and umomhined 
with acid ions, and ionised and un-ioiiised protein 
inole( ules The swidling is due to the imrcas<' in 
\oluine of the micellar stramls i aused by the ad- 
soiption of hvdr.ited protein ions by the unattacked 
collagen inicidls in the hide sub.stanw By the addi- 
tion of neutral valu the h'drated hydrolysed ih)I- 
lagen ions in the .solution are dehydrated and no 
swelling (an take pla<s‘. alilfoiigh may bo 

subsequent adsorption The effect of ampholytes 
on the hide powder is to restrict the hyurolysis. 
The apparent acidity of bid© powder which ha.s 
Ikm'ii in contad with mud for an hour and w then 
titrat'd in presence of different indnators differs 
from the actual acidity and forms no guide to the 
true conditions of the pro(eH.S4's going on. ')Vith 
g(‘latin verj different results are obtained owing to 
structural and i heinical differences lK‘twtH)n gelatin 
and hide powd('r —I), W. 

Hydrolysis and adsorption; Urhitiou heturen — - 
[/m/ hide poinler]. ll. \V. Mcndler. ColkglUlD, 
310 .>2— :187. 

The action of mnls ami alkalis on proteins, which 
IS so frt'quentlv reprm'nled as being parallel to the 
adsorption proc<>ss in dyeing and tanning, is quite 
different and cannot bo cit<*d ns evidence for the 
chemical th(‘ory of tanning. The nuhstances used 
in dyeing and tanning are cither neutral or bo 
foobly acid that hydrolytic effeeta on the animal 
fibres aro either excluded or very much reprevasl. 

~ 1). W. 

Siliogen in leather; Itapui CJifinuifron of • 

r. G. A. Knna. Collegium, 1920, 207-209. 

Oni grm. of finely divided leatber ii koftted with 
3—10 g. of potfuitiaiQ Olid 20 cx. of pure 
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concentrated sulphuric acid in a Kjeldahl flask 
over a large flame. After 10 mins, a small drop of 
mercury is added and the heating continued until 
the mixture becomes a very pale yellow.* The flask 
is cooled, water added, followed * by potassium 
sulphide pd caustic soda solutions, and the 
ammonia is distilled into a saturated solution of 
boric acid. The determination can bo completed 
in 2 hrs.— D. W. 


Patents. 

Leather; Method of drying varnished ( patent) . 

H. Schulz, Assr. to C. Hoyl. U.8.P. 1,353,937, 
28.9.20. Appl., 12.12.16. 

See E.P. 113,622 of 1918; J., 1918, 434 a. 

Glue fioni hones. G.P. 322,459. See XIXa, 


Kjeldahl estimation of niirogen [m leather^; 

*SV>arce.s of error in the and a modified 

method of expelling the ammonia. J. Kahn. 
Collegium, 1920, 367—374. 

The chief sources of error are the irregularity of 
the ground leather sample, insufficient decompo- 
sition of the nitrogenous matter, the carrying over 
as spray of alkali, sodium sulphide, and even zinc 
particles in the ammonia distillation, and the 
escape of some of the ammonia which is unab- 
sorbed. The modified method consists in fitting an 
Krlennieycr llask with a dropping funnel contain- 
ing the excess alkali nrotected from the air by 
means of a soda-lirne tube fitted into the top of the 
funnel. A delivery tube from the flask leads to 
two wash bottl(‘s, one containing N jl acid and the 
other vater. The second bottle is attached to a 
filter pumj). The solution for distillation is trans- 
ferred to the Erlenmeyer fla'^k which is placed in 
a w’at«'r b.uh at oO^ C. and gradually heated to 
boiling. Air is drawn through the apparatus for 
li — 2 hrs. Tin* alkali and hodium sulphide are 
gradually lun in at the (.onunencement from the 
dropping funnel. — 1). "NV. 

Free sulphuric ac(d in leather and animal hide; j 

Detennination and hehaiuoui of . C. i 

Immerlieiser C’ollegiuin, 1920, 360 — 36". ! 

A KEPJ.Y to Moellei’s criticisms (J., 1919, 227 a). , 
Leatlier treated with known amounts of sulphuric j 
'U’ld when analy.sed by the author’s method has 
given an an jiint equal to that absoibed. The 
metluMl IS not infliienciMl by any chlorides present. 
Experiments hav* shown the great reactivity of 
leather ami liide for free .nid that of the latter 
iK’ing diminished by tanning in jiroportion to the 
aciditv of the tanning agent employed. It is 
advisahli* to deteimin* the nitrogen content of the 
aqueous extract ot leathers under examination for 
harmful ingrtnlients to determine whether the acid 
lias d»'<'omi»o‘'»‘<l the tissue. — il IN . 

Gelatins and ijlnci’ Detei mmatian of the jellifying 
pull 1 1 of — ^ - by means of thr polanscope. 0 . R. 
Smith. J. Ind. Eng. Chem., 1920, 12, 878 — 881. 


XVL-SOILS; FERTILISERS. 

Fertiliser piepared by treating lime with eniL 

liquors ftoni xiotash works; Composition of . 

J. Gorbing. Z. ottentl. Chem., 1920, 26, 205 — 
213. 

Lime feitilisers, prepared by sprinkling burned 
lime with potasl) end-liquors containing about 
ot magnesium chloride, are of complex composition, 
tile assumption that they arc merely mixtures of 
calcium hydroxide and magnesium chloride, with 
traces of magnesium hydroxide and calcium 
chloride, being erroneous. A sample examined 
con.siatcd of a mas.s of damp, crumbly portions 
interspersed with hard lumps. An average sample 
[ had the following composition . Moisture (at 120® 

^ C.), 3011, CaO, 27-49; MgO, 11-37; KA 0 58; 
Na.O, 0*12, Eb^O, and AljOj, 1‘18; SiO, (sol.), 1*24; 
SiOj (insol.), 0 60, Cl, 11‘87; CO,, 4*08; SO,, 
1‘76%; organic impurities, traces; 

w'ater of crystallisation and OH combined with lime 
and magnesium hydroxide (by difference), 7*83 4* 

I A sample taken from the hard lumps gave : Mois- 
> ture (at 120° C.), 31*86, CaO, 36*63; MgO, 5*91; 
Cl, 4*89; CO,, 185%. This sample gave a dry, 
iion-hygroj»copic powder which implies presence of 
oxychlorides. The decomposition of these in the 
soil is dependent on conditions of time, tempera- 
ture, and concentration. A laboratory sample of 
the fertiliser treated wuth water on a filtej gave a 
solution containing CaO, 15*12; Cl, 11*75; K,0, 
0 60; Na,0, 0 39, SiO, (sol.), 0*42; SO,, 1*39%; 
with traces only of MgO, thus confirming the 
absence of magiiesinin chloride from the original 
material. Tlie losiduc contained CaO, 12*4; MgO, 

' 114%. and was of a light, pulverulent nature, and 
! this condition was nl,o produced with material ex- 
■ posed 111 the open for about six months, owing to 
, atmospheric iiifluenees liberating the magnesia, 
i which in the original material is present in a very 
finely divided ronditioii and enclosed by calcium 
i chloride. The liberated magnesia is in a very suit^ 
able form for distribution throughout the soil. 
I Some photo-micrographs are appended. — W. J. W. 

Itumic acids, Eller and Koch. See III. 


Gelmixs of thi' highest jelly {'trengtii approximate 
to a (h'finit(‘ and iiiaxiinniu \.ilue ol inntarotation 
hetweim and 15° C (</ .1 , 1919, 228 n), and 
the polariiiietric exaininntion ol gelatin in conjunc- 
tion with t'ertain other jiliNSieal te.stB gives an 
indication of the relation of time, coneentration, 
and temperature in the development of jelly 
strength. The smallest amounts to produce a 
standard lollv are rtHjuired in tho ease of gelatins 
showing tile gieatest mu t a rotation at a concentra- 
tion ol 3 g. per KX) c.c, as tho miitarotation de- 
creases tlie amount.s required to produce the 
sUndaid jellv increase. For a gdatin which polar- 
ises -2t)'5" V. at 35^ C. and - U;0° \ at C ., in a 
200 mm. tube, it is suggested that the jolly strength 
be expressed as 19 5 point.s (i.e., the imieinent in 
rotation m Vent zkc degrees) the maximum 
Strength was found to bo 2o points.— W. 1 . 

Tomvtc acid from hgnosvJphonic acids. Honig and 
Fuc^. See V. 


Ixipening of wheat. 
XIXa. 


Rousseaux and Sirot. See* 


XVII.-SUGAfiS; STABCHES; GUMS. 

Pertrose; Miitarotation of — in alkaline solu- 
tion. II. Mursehhauser. Biochem. Zeits., 1920, 
106, 23—36. 

The author lias measured the rate at which the 
miitarotation of dextrose disappears in distilled 
water and in .Y/10— X/7000 sodium carbonate solu- 
tions at 20*4° C. Tho values' of the velocity 
constant of the change of miitarotation for different 
concentrations of sodium carbonate are: water, 
7-11; N 17000, 7*32; iV/6000, 9*32: N flSOO, 12*70; 
A"/ 2000, 24*4; N/1000, 56*5^ and A / 500. 93*1 ; these 
values give nearly a straight line when plottea 
against the concentrations of alkali. — T, H, P, 
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Maltose: Preparation of [from starch'], M. 

Falch. Z. ges. Brauw., 1920, 43 . 281-283, 289- 
291, 297—299, 806—309. 

Ths following mothod gives a vield of 80 pts. of 
pure maltose per 100 pts. of air-dry starch : —^00 g. 
of potato starch is mixed with 1 1. of water and 
30 c.c. of malt extract (.made by digesting 1 pt. of 
pale kilned malt or green malt with 4 pts. of water 
for 3 hrs.), and the mixture is poured quickly into 
2 1. of boiling water, with stirring, whereupon the 
starch is rapidly liquefied. After the temperature 
has fallen to 60° C., 30 c.c. of malt extract is added 
and the temperature is maintained for 2 hrs. after 
the liquid has ceased to react with iodine. The 
liquid is then heated to boiling, filtered, diluted to 
7° Balling (sp. gr. 1*028), treated with 240 c.c. 
of malt extract, and with 7 mg. of hydrofluoric acid 
per 100 c.c., and maintained at 30° C. in a 
stoppered vessel for 3 days, during which no tur- 
bidity should appear. After addition of calcium 
carbonate the liquid is filtered, heated to boiling, 
evaporated to a water-content of 30%, preferab^ 
in vacuo, and then seeded with maltose crystals and 
maintained at 40° C, If crystallisation is very slow 
3 separate quantities of 70 c.c. of 90% alcohol are 
add^ at intervals of I day. The crystals aro 
collected with the aid of a pump, then mixed with 
90% alcohol and again collect^. 100 g. of the 
pressed product is dissolved in 30 c.c. of water on 
a water-bath, mixed with 260 c.c. of 90% alcohol, 
heated to boiling and filtered. After cooling and 
seeding with maltose crystals, the liquid deposits 
pure maltose.— J, H. L. 

PATK.NT8. 

Sugar process. R. E. Pospisil and E. Kurek. 
U.S.P. 1,3.52,084 , 7.9.20. Appl., 27.12.15. 

White granulated sugar is manufactured bv treat- 
ing raw juice to recover the first strike of sugar, 
boiling the syrup therefrom, together with a part 
of the dark sugar from a later inassi'cuite, in a 
vacuum pan, subjecting the resulting sugar to 
water injections and raising the temperature to 
remove impurities, and re-melting the crsstals and 
boiling to ruaasecuitc for white sugar. — J. H. L. 

Explosives from curbohydratrs. G.P. 298,949. See 
XXIL 


XVUL-FERMENTATION INDUSTRIES. 


Yeast; Bhythmie phenomena in the growth and 

fermentation of . B. Kfihlar. Biochem. 

Zeits., 1920, IW. 194—206. 

Thi processea of fermentation and of yeast-growth 
are found to exhibit alternating maxima and 
minima of intensity ; this periodicity appears to be 
duo to alterations in the sugar and alcohol contents 
of the nutrient medium. The velocity with which 
yeast grows is conditioned by the concentration of 
the sugar and varies irregularly as the concentra- 
tion increases. — T. H. P. 

Alcoholic fermentation by yeast, E. Kohler. 
Biochem. Zeits., 1920, 108, 235 — 244. 

Thh course of alcoholic fermentation by yeast 
becomes rhythmic with increase in the concentra- 
tion of the alcohol. — 8. 8. Z. 

Methyl alcoholic fermentation; So-called . 

E. 0. von Lippmann. Biochem. Zeits., 1920, 100 , 
230-238. 

Ov 20 samples of genuine rums from the Lwser 
Antilles, 2 were found to contain from 1 to 2*5% of 
methyl alcohol, 7 from 2*5 to 6%, 5 from 6 to 7*6%, 
and 3 from 7*5 to 8*5%. In the district named the 
cane is largely pressed and the juice, being in- 
adequately clarified, contains considerable propor- 
tions of very fine cane fibre, which passes to a large 
extent into the syrups and molasses. This fibre is 
rich in pectinous material and as the pectins con- 
I sist of the methyl eater of peetinic acid, which is 
readily decomposed in various ways with liberation 
of methyl alconol, the origin of tlio lattcr^s ^ident. 

I 

j Maltose from staich. Faith. See XVII. 
j Enriching stmiv fodder. Pnngsheim and Lichten- 
I stein. See XIXa. 
i Patents. 

' Viastaiic composition anil piocess of making the 
some J. Tukamine. E.P. 131,579, 9.5.19. (>nv , 
20.8.18. 

A niASTATic product is prepared by neutralising a 
dia.atatic extract, preferably with sodium bi- 
carbonate, then adding a precipitant, such 
miignesiuni or calcium cnJoride, and separating the 
precipitate. Claim is aho made to a mixture nf 
this precipitate with maixe starch, sugar, an«l 
sodium phosphate, and to a protess of bread making 
III whiih this mixture is employeti without any fur 
ther addition of sugar or malt extract and with Ic.s 
than til© usual quantity of yeast.— J. H. L. 


Fermentation tn closed and open vats. E. Liihder. 

Z. Spiritusind.^ 1920, 43, 276, 2Ky 28*1 

Jjs distillery fermentations in large tloned iron vats 
the temperature ris<‘s more rapidly during the early 
stages of fermentation and falls more rapidly 
during th« later stages than in small open woo*len 
vats. This difference cannot bti altogether 
aocoofited for on physical grounds, e.g., loss of ln<at 
by conduction or surface exposure, (’omparative 
fomentations of a filtered mash of rye and barley 
malt wore carried out under identical conditions 
in similar, half-fiifisd glass vessels, some of 
vbicb were open ond others closed iiy a stopper 
with glam tube and water seal. It was found tnat 
during the first 24 brs. yeast reproduction (ascor- 
tallied by coan^U^ cells) was almost twice as great 
in the closed as m the open vessels, e.g,, 1 7-fold 
compared with 9-fold | but after 48 brs. it was 
practacallv the same in both eaees (IS-fold com- 
pared with 17-fold), and no farther chanmi ooearred 
idterwardfk T^myiakt of aleohol waa the same in 
both cafis, apaH ironi » hm hf mpmtksi 
from the opes null. J . H. tu 


Acetone and butyl alcohol; Fermentation proceyi^ 

for proiliirtion of . C. Weismann. E 1* 

1.50,360, 2.5.5.17 

AifYLACKors iTiatcrish of a nutty character, 
taining saponin«), e.g., horM*-chestnuts prcfcr.ih ' 
freivl from hunk, are rooke<l under pressure, :ii "I 
the mn^h obtained is trcal4xl with malt and in.iii) 
tamed ttt G0°~ 70° (!. for some hours, after vUn ti 
it IS cnohd to 37° V. and fcrmente<l in amml.in ^ 
with E.P. 184.5/15 and 9181/16 (.1.. 1919. 3'M ^ 
Tlio treatment with melt greatly reduces froilu: r. 
during fermentation.— J. H. h. 


Kitraeting alcohol from licfuids: Process to-j 

apparatus for . F Fehr. IT.8.P. 1,315 h-, 

6.7.20. Appl., 22.11.16. 


riia liquid is healed in a closed tank to s J 
leraiure sufficieiit to volatilise the alcohol, wit 
irecipitaiing albuminoids or producing 
hangst In the character of the organic 
Litoente ii the liqaM* An eihaoft current 
reeled from the appir end ^ the J*’ ' 
a vtottofli end di»w od the vois' 
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alcohol, the upper end of the tank being 
1*^1 prevent premature condensation of the 
alcohol vapour. The liquid is circulated by draw- 
from the lower portion of the tank and 
discharging it in the form of spray into the upper 
portion above the body of the liquid. Air is 
drawn by the vacuum into the body of liquid in the 
tank, and into the circulating current of liquid 
P^^or to its encountering the spraying device, 
whereby a very fine spray is produced. — B. N. 


XIXA.-F00DS. 

Wheat; Nitrogenous substances ami phosphoric 

(Utd in the ripening and germination of . 

E. Roussoaux and Sirot. Comptes rend.. 1920. 
171, 578—580. 

Samples were examined taken from the time of the 
formation of grain on through harvest and from 
ears in the stook which had germinated owing to 
ram after the cutting. It was found that the total 
nitrogen and phosphoric acid of the grain vary 
little during this period. The proportion of the 
total nitrogen which is soluble diminishes rapidly, 
however, as the grain fills out and until the com* 
mencoment of ripening, when it rises slightly and 
remains constant until the germination in the 
stook takes place. The same is practically true of 
the proportion of soluble phosphoric acid. During 
ripening the acidity of the grain diminishes 
steadily but increases again when the grain ger- 
minates.— W. G. 

Wheat flour milling; Laboratory control of . 

B. R. Jacobs ,ind 0. 8. Rask. J, Jnd. Eng. 
Chem., 1920, 12, 899—903. 

Tue inner endosperm, or true flour-prodn ‘irig por- 
tion of the wheat grain contains all the starch (the 
starch content is about 70 Y of the air-dricd sub- 
stance) and only very small quantities of fat 
(O^TS^O ai 1 pentosans (225';0; the bran tissue, 
including the aleurone layer, contains most 
of the penlosans, 5-“0> of fat, and no .starch, 
whilst the germ contains 12 5",' of tat, no pentosan, 
and no starch. Tho pentosan content of offal 
tissue is fairly constant at 28 5'/. The amount ot 
fat and pentosans *in a Hour is, therefore, a 
lueasure of tho amount of otfal present, the per- 
centage of starch is a measure of the quantity of 
inner endosperm or true Hour in a sample. 

— W. P. S. 

Bloody Preservation of . C. Oppcnheinicr. 

Biochem. Zeits , 1920, 105, 145—154. 

Blood to bo dried for use afi human food has often 
to be kept for some time prior to drying. In order 
to prevent it from undergoing change it must be 
treat chI with a preservative winch should, for con- 
venience, either not require to bo removtxl subse- 
quently or be removed during the process of atom- 
ising tho bl(H)d. For this purpose tho .author 
recommends the use of tho following mixture, the 
quantities given being sufficient lor all the blood of 
an ox, that la about 10 1. : 83 g of commercial pure 
Bcnlium sulphite (or nlmut 40 g. of tho anhydrous 
.salt) IB dissolved in 0 5—1 1. of water and the solu- 
tion treated w’lth about 62 e.c. of 38% hydrochloric 
ncid, or 18*2 c.c. of couceiitratod sulphuric acid, or 
49*3 g. of tartaric acid, or 41*4 g. of oxalic acid. 

— T. H. P. 

Straw fodder; Enrichment of with the protein 

of moulds. H. Prinwheim and S. Lichtenstein 
CeHulosechemio, Beiblatt to Papierfabr., 1920, 1, 
29—39. Chem. Zentr,, 1920, 91, IV., 414-416. 

In ezperimenta with a non^pathogenio AspergiUut 


species it was found possible to use araiponibui 
chloride and a mixture of kainite and superphos- 
phate instead of ammonium sulphate and potassium 
phosphate in tho nutrient solution. The solution 
18 poured over tho straw only once at the com- 
mencement, and subsequent daily turning of the 
couch is unnecessary. The depth of the couch 
should not exceed about 30 cni,^ in order to avoid 
undue rise of temperature, which should bo kept 
below 40° C. Aeration of tho resting couch with 
moist air appears very beneficial. Products con- 
taining 8% of protein can bo obtained — J. H. L. 

YeUow AB and Yellow OB. Mathewson. See IV. 

Patents. 

Evaporator and pasteuriser [for milk]. J, P. Ruff. 
U.S.P. I,a54,342, 28.9.20. Appl., 16.1.19. Re- 
newed 26.7.20. 

An apparatus for evaporating and pasteurising 
milk and liquid milk products comprises a vat 
having a number of internal rotary heating drums, 
through which high-pressure steam is passed. Tho 
'drums are provided with longitudinal cleaning bars 
bearing on the cuter surface, and the bars are pro- 
vided with cross connecting members, so that the 
cleaning means corresponding to a given longi- 
tudinal portion of the drums may bo removed as 
a unit. Tho individual particles of milk are thus 
subjected to repeated momentary contacts with 
tho drum and are immediately removed. Air is 
blown through the liquid to prevent the tempera- 
ture from rising materially above that at which 
pasteuri.sation takes place. — W. F. F. 

Bones; Production of feedinq-siuff, fat, and glue 

fiom , H. Goslar. G.P. 322,459, 16.2.17. 

The coarsely crushed bones arc softened by a steam- 
ing process and triturated in warm water. 

— J. H. L. 

Diastaiic composition. E.P. 131,579. See XVIII. 


XIXB.-WATER PURIFICATIOW; 
SANITATION. 

Wafer softeno ; Data on operation of continuous 

hipe lime soda-ask . R. F. Catherman and 

H C Fisher. Chem. and Mot. Eng., 1920, 23, 
526- 528. 

It was found that plant could be effectively con- 
trolbnl by testing the treated water at intervals 
and adjusting the addition of reagents from the 
results of the tests, the best figures for the hard- 
ness, causticity, and alkalinity having been deter- 
mined by a senes of preliminary tests. 

• -W. H. C. 


XX.-ORGANIC PRODUCTS; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

Alkaloids and their salts; Conductometric titration 

of . I. M. Kolthoff. Z. anorg. Chem., 1920, 

112, 196—208. 

The conductometric method of titration has been 
extended suqpessfully to alkaloids and their salts in 
dilute solutions. For conductometric titrations of 
the alkaloid salts with alkali no alcohol need be 
used in most cases, but for aci^ji titration of the 
alkaloid bases these are generally dissolved in 50% 
alcohol. The alkaloid salts tested included hydro- 
chlorides of quinine, cocaine, trojpacocaine, novo- 
caine, morphine, and ethyimorphine, strychnino 
nitrate, and atropine sulphate. In the c&ae of 
morphine hydrochloride no distinct break in tho 
conductivity curve was found at tho neutral point, 
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but since merphine has acidic jproperties. further 
titration with alkali gives a sharp break at the 
point where the formation of sodium morphinate is 
complete. For this titration 60% alcohol is used as 
solvent. The alkaloid bases examined included 
quinine, hydrastino, codcino, morphine, nicotine, 
theobromine, and caffoiin'. The last two have 
acidic properties, but siiico theobromine is a much 
stronger acid than caffeine, the former can be 
estimated m presence of the latter by dissolving the 
mixture in alkali and titrating with acid. The 
conductometric method may m ceitnin cases be 
applied for the estimation of alkaloids in extracts, 
etc. Thus strychnine was successfully determined 
in a 10% extvtidion strychni solution. — E. H. R. 

Tetranitromethane. II. Tehanitromethane as a 
nitrating cujent. E. Schmidt and H. Fischer. 
Ber., 1920, 53, 1529—1537. 

Decomi*081Tio.\ of tctranitroinethaue into nitroform 
and nitric acid which has been shown to occur 
almost exclusively, under the mflucnce of very con- 
centrated aqueous alkali, is found to take place in 
the preseiu-e of a weak base if .solutions in acetone 
or alcohol are employed, tlie base becoming nitratiHl 
during the process and separating us its nitroform 
salt. Suitable non-basic substances can be simi- 
larly nitrate^.! it the reaction is (urried out in the 
presence of nyndiuo, when pyridine-nitroform is 
simultaneously prodimd. The piocvss thus con- 
stitutes the first method of introducing the nitro- 
group into the aromatic nucleus in a non-acid 
medium. Its application to dimethvl-p-loluidine, 
diethyI-/>-tolnidine, dimethyl-p-anisiciine. p-crcsol, 
isosafrole, and anctliole is desinhed, (('f. J.C S , ‘ 
Nov.)--H. W. 

Oxahe acid; Colour test foi . I. H (.’hernoff. 

J. Anicr. Chem, Soc., 1920, 42, 1781—17)^5. 

A FEW crystals of resorcinol are dissolved in 5 cc 
of the solution hy warming gently The liquid h 
cooled and an equal voluino of i oneentrated sul- 
phuric acid slowly pourc'd in to form a laver, A 
t)lue ring is formed at thi' junction of the layers it 
oxalic acid is present. Jf a blue colour does not 
appear the liquids are mixed by shaking and, alter 
cooling somewhat, another 5 ( c, of sulphuric and 
is added. If the colour still fads to appear the 
liquid i.s warfhed over a flame ('not boded), when an 
indigo-blue colour appears If the mixture is 
boiled the colour iK'Comes dark-grt'cn. By warming 
the dry substance with 2 drops of a 10" resorcinol 
solution and adding bulphuric acid drop by drop, 

1 mg. of oxalic acicl can lx* detected.— .! II 1* 

Aldehjfiles ; Dehydi oxalution of — — . Merhani.im 
of oxidation, E Muller. Annalen, 1920 420, 
241—261. 

Fobmaldeuydb, ncetaldchvde, and henzaldehyde 
aro docompos<‘d ,'n alkaline .solution either hv i 
electrochemical or [uirely ihemic.il oxid.ition (hy , 
CuO, CUjO, Ag,()) into .0 1(1 and ga«eoUs hydrogen. 
The latter is .also evolved iii small amount from ' 
slkalirie solutions of formaldeiiulc in the pre.seiue 
of certain metals wliuh also latuhtualiy accelerate 
the Cannizzaro reaftion. The f>riniary prO'luct is 
considered to be an aldehyde peroxide (Cf. J.C H , ' 
Nov.HH. W. 

Kther apparni us and vdtiiant electnr currents. (>. i 
Bchaa). Chem.-Zeit . 1920, 44, 741. j 

Ifiti prevent the formation of elertnr Currents and i 
the eon»e<|uent destruction of lead plant used in the | 
tnAnufaciure of ether, all parts of the apparatus i 
should be made of*purest lead of the .s.ime quality 
And the P^ant connected with the earth in several 
plAcea. Expenmenta have shown that weak cur- 
rents (0*01 amp.) are geoeratod in a mixture of sul- 
phuric Add and alcohol by Qti^ hard lead as 
cathode and aoft4had as anoda.^-Cf. A. M. 

Phenoli. Kolthoff. Sn III. 


Pattis. 

Camphor; liecovery of from gaseous mixtures. 

J. H. Bi;egeat. E.P. 160,654, 7.6.20. 

Gases containing camphor, e.g., from the manu- 
taeture of celluloid etc., aro passed through scrub- 
bers moistened by a counter current of an absorbent 
consisting of phenol or its homologues, especially 
crcsols. The camphor may subsequently be separ- 
ated from the phenolic absorbent by the direct 
action of steam or by indirect heating, or by dis- 
solving the phenols in alkali, in which case the 
pbeiiols may bo recovered for further use by acidi- 
ncatioii, preferahiv with an acid salt. (Cf. E.P. 
127,309, 128,610, aiid 131,938; J., 1919, 621 a, 612a, 
761 A.)- J. H. L. 

Acetaldehyde; [Apparatus for use in the] prodi/r- 

tion of . i\i, Soller and J. L. H. Hotz. E.P. 

151,086, 14.6.19. 

'I’HE lead linings of the vessels used in the process 
I described in E.P. 105,064 (.1., 1918, 222 a) are pro- 
tected from amalgamation w’lth mercury by electro- 
lytically coating the surface with a layer of lead 
peroxide. The vessel itself, filled with 6 — 10% sul- 
phuric acid, IS used as the anode, and a sheet of 
lead serves a.s cathode. A current of 100 amps, 
and 5 volts is passed through for about 10 hrs., 
and, after w’ashing and drying the layer of lead 
peroxide, the process is repeated. — li. A. 0. 

Ethyhdene diacetate; Manufacture of . 1\I. 

Beudet, Assr. to Soc. Chim. dea Usincs du Rhone, 
anc. Gilliard, P. Moiinet ct Cartier. I' vS P. 
1,361.990, 7.9 2<J. Appl., 22 3.19. 

Chide ethilidenc diacetate, obtained by the action 
of acetylene on aietie mid in presence of mercury 
compounds, is decanted ami <liluted, and tho result- 
ing sohitioii IS agitated with au irnimscihlo uolveut 
ot eth\lidene duuctatc, the latter is iccovetcd by 
washing, iliMUg, and dislilliug tho extract. 

-.1. H. L. 

Tiofiine, Ilainologue of and pioiess of pio- 

iliicinj same. H. Muller, Assr. to liolFmann-La 
Roche Cheiiiw al Works. C S.P. 1,3'52,082, 
7 9 20 Appl , 16 12 16. 

A iioMOLoouK of tropino is produced by the action 
of sodium on <lihydroauhydrot“cgonnic alkyl ester 
! dissolved in ahsolutu abnhol., It is readily soluhlo 
' 111 ether, b'lizeiie, alcohol, and water, sliglitly 
, soluble in petroleum ether, crystallises from ligroin 
I in long iicfdU*!,^ in p. 85^ ^ is dextrorotatory, and 

yields a hydrm Idoride, rn p 210^ C., soluhie in 
I wdt<*r and alcoliol and iiisoluhle in ether, and a 
, platinum compound and pic i ate slightly soluble in 
' water.— J. H. L. 

Tannatedime compound diffirulfly soluble in ddule 

atid.s; l*toe*'!is for prodiiring . R, Tamhach, 

Assr. to Cliciniial Foundation, Inc. U.8.P 
1 A52,7G8, 11.9 20. Appl., 10 3 17. 

See G P 307,867 of 1916, J., 1918, 749 a, 


XXL-PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

Patk.nt. 

Colour photoguiphy. W. Fnese-Grecne and F 
O’Malley. F.P. 150,819, 10.6.19. 

The negatives in a two-colour process of photO’ 
graphy are produced hy tho siniultaneouH exposiiie 
of two seiisitivo coatings either on separnto sup- 
ports with the semutive surfaccfi together or mi 
oDposite Bides of tho Bamo support, the sensitive 
film nearer the lens being non-colour-Bensitivo and 
tho other film being coioar-Bonaitised by the process 
descrilx^ in E.P. fS4,288 (J., 1919, Mi). 

*“B. V. S. 
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XXII.-EXPLOS:VES ; HATCHES, 

Tetranitromethane as nitrating agent. ^ Schmidt 
and Fischer. See XX. 

Patents. 

Explosives from carbohydrates ; rroduction of . 

Harburgcr Chom. Werke Schon and Co., and 
W. DiuU. G.P. 298,949, 9.3.1C. 

A SOLUTION of carbohydrates (sugar, starch, cellu- 
lose) IS saturated with hydrogen with the aid of a 
catalyst, and after the removal of the latter the 
product IS iiitratcnl. The catalyst is prcpare<l by 
ti eating a solution of nickel sulphate with an excess 
of magnesia. An alkaline leaction accelerates 
hydrogenation. — J. H. L. 

Explosive which can be detonated by ineicunj ful- 
minate and containing no nitnc acid lesidue; 

Production of . J. D. Piedcl A.-G. G.P. 

301,799, 24 12 14. 

Kieselguiiu or similar material is impregnated 
with alkyldu hloramines, e.g.^ mothvldichloramine. 

‘ ~J. H. L. 

Signal lights and fire balls; Manufac fui e of 

fiee from metals and shellac. Geka-AV'^erke Offeii- 
hach G. Krebs, G.P. 322,779, 24..3.18. Addn to 
314,868 (J., 1920, 430 a). 

8tiu)NT1um carbonate and potassium chlorate or 
perchlorate are used inbt<‘ad of 'strontium nitrate 
and barium peroxide, and tin* org.inic solvent is 
replaced by water, winch evaiiorates on drying so 
that the binding of the mateiials depends solely 
on the softening of tlu' pitch — .J H. L. 


XXIII.-ANALYSIS. 

Phijspho) ic acid and its salts; ('onduetometue 

tiiiation of . I. M Koltliolf Z. anorg. 

Chom., 1920, 112, 16o— 171. 

PHosniORie acid, in common with other strong 
acids, cannot Ix' titiated < onductometncally in 
coiicenli ated '^olutlon In dilute solution it can be 
titrated III exactly the same way as mono- or dibasic 
acids. TIk? hist break m the cuive, corresponding 
with priiiiary salt foriiiatimi, sharp, the second 
less distinct, and tlie third \eiy uncertain owing 
to the IndroUsis ol tertiary phosphates. The con- 
din tometm method is .superior to the indicator 
method for titrating dilute solutions of pliosphoi le 
mud, hut. for inoie conceuti nted sojutious, indica- 
tors arc' to he pieferred Secondary ph()-.phate^. 
c.g., Xa^HPO^, can he titiated c oiuluetoinetnc ally 
with acid whc'ii the conceuti atioii is le-'S than ()(»l 
molar, but witli greater coinenti atiou the break in 
the c'ur^o eorrc'spondiiig with XaHjPO^ !•> indis- 
tinct owing to tlie dissoeiation of pho-splioric acid. 
Dilute solutions of tc'rti.u N p\ lojdiosphales can be 
titratc'd '^atlslac tonlv with .n id to the setondarv 
salt.-K HR' 

Ammonia : Defci ininatiou of in unne, in scious 

liquids, and in the oxidised laata! of the Kjcldahl 
method. A Halm and K Kootz Bioehein. 
Zeits., 1920, 105, 220—228. 

With Halm’s modification of the' Kiugcr, Reuh, 
and Schitteiihelm method, all the ammonia is ex- 
pelled in 5 mm. fiom a solution containing 0 04 g. 
of ammonia ns ammonium aulphate, 25 c.c. of winter, 
10 g. of sodium chloride, 1 g. of sodium earboimte, 
nncTdO c.c. of 96 alcohol, if the' distillation flask 
is heatcxl in a boiling-w ater bath and the distillation 
is carried out in the maximum vacuum given by 
a water pump. Under these conditions urea (2 g.) 
yields no ammonia. Cooling of the receiver con- 


taining the standard acid for absorbing i*he 
ammonia is unnecesHary. Methods based on the 
above results are given for the determination of 
ammonia in albumin-free urine, albuminous urine, 
and blood serum. — T, H. P. 

Carbonic a< ul and its salts; Condui tornetric 

determination of . I. M Kolthoff. Z. anorg. 

Cbein., 1920, 112, 155-164. 

Solutions of carbonic acid from 0 0015 to 0*02 
molar in strength can be* titrated conductometri- 
cally with alkali. The breaks in the curve, corres- 
ponding with bicarbonate and carbonate* formation, 
are not very sharp, but their sharpness ran be con- 
I sidcrably increasecl by titrating in prc'senco of a 
calcium salt, c.c/., calcium chloride. Time must bo 
allowed during the titration for the calcium car- 
bonate to be precipitated. Carbonate solutions 
tan be satisfactorily titrated wuth acids. The bi- 
carbonate break m the conductivity curvo is not 
.sharp, but the neutral point is very sharp, even in 
extremely dilute* solutions. Alkali can be dcjtermined 
111 presence cjf carbonate by acid titration, whilst 
bicarbonate in carbonate can be titrated w'ith acid 
or alkali To obtain ac-eiirate results, however, the 
proportion of alkali or bicarbonate in the carbonate 
must not lie too small, or the direction of the corres- 
pondin?i: portion of the conductivity curve cannot 
lie accurately determined. {Cf. J.C.8., Nov.) 

— E. H. R. 

Tin; Volumetric determination of . J. G. F. 

Druce Cheni News. 1920, 121, 173—175. 

Tin may he accurately determined by titrating 
vtannous <*olutions with standard iodine solution m 
tlie presence of Indrochlonc acid. Good results are 
also obtained hv titration with potassium per- 
manganate 111 the presence of sulphuric acid. (C/. 
J.C.S , Nov.)— C. A. M. 

See also pages (a) 713. Sulphur foims in coal 
(Powell), Sp. gr. of coal etc (Hailstone); 717, 
Phenols (Kolthoff), Yellow AB and Yellow OB 
(Mathewson), 718, Beducing value of cellulosic sub^ 
stances (Knecht and Thompson), Cellulose in woods 
(Mahood), 720, Pei.sulphin ic acid (Palme); 721, 
Cold, silver, nifadium, and casium (Bayer, also 
Kmuh), 721. Electrical conductivity (Haughton); 
727, Ammonia in oil prepaintions (Welwart); 7^, 
Sulphui in ruhhi r (KelK); 729, Artificial tannins 
(Lauffmann), 730 — 1, Tannin analysis (Moeller), 
Lime in pelfs (Grasser), Nitiogen in leather (Enna, 
also Kahn), Suljihuric acid in leather (Imraerheiser), 
Celatins and y/iics ^(Sniitli) , 7^13, Alkaloids (Kolt- 
liofT) , 73 4, Oralir acid (Chi>riioff). 

Patent. 

Hardness of mvtul pai ts; Ascertaining the . E. 

Schneider, .Assi to Schneider et Cie. U.S.P. (a, b, 
c) 1,351,216 S. 28 9.20 Appl..^(A) 21 8.18, (b, c) 
16 6.19. (b. 4) Renewed 12.8.20. 


Patent List. 

The dat«B given in tkia list are, in ihe oaee of Applies* 
tiona for Patents, thoge of application, and in the oaee of 
Complete Specifications accepted, those of the Official 
Journals in which the acceptance is announced Complete 
Specifications thus advertised as accepted are open to in- 
spection at iht Patent Office immediately, and to oppoiu* 
tion within two months of the date given. 


• • 

I.— GENERAL; PLANT; MACHINERY. 
Applications. 

British Thomson-Houston Co. (General Electrie 
Co.). Removing gases from solids. 29,300. Oct. 
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Comp. G^n. d' Electricity. 29,076. See X. 
Conover. Apparatus for bringing about re- 
actions between gases. 29,641. Oct. 20. (U.S., 
30.4.19.) 

Ducknam, and Woodall, Duckham, and Jones. 
Furnaces for producing chemical changes. 29,104 
and 30,069. Oct. 14 and 23. 

Duckhan^ Morgan, and Thermal Industrial and 
Chemical Research Co. Heating materials at 
Boccessively different temperatures. 29,678. Oct. 20. 

Fischer. Pyrogenic reactions. 29,911. Oct. 22. 
(Ger., 22.10.19.) 

Foster. Apparatus for cleaning gases. 29,276. 
Oct. 16. 

Koppers Co. Purification of liquids. 29,013. 
Oct. 13. (U.8., 15.2.19.1 
Morgan, and Thermal Industrial and Chemical 
Research Co. Evaporation of liquids. 29,677. 
Oct. 20. 

Norsk Hydro-Elektrisk Kvaelstofaktieselskab. 
Impregnation of liquids, 30,052. Oct. 23. 
(Norway, 24.11.19.) 

Pyzel. Distillation. 29,525. Oct. 19. 

8^. des Gas Radioactifs Naturels de Colom- 
bi^ros sur Orb. Cooling liquids and charging same 
with gas. 29,815. Oct. 21. (Fr., 22.10.19.) 

Complete Specifications Accepted. 

13,137 (1918). Windram. Separating crystals 
from mother liquors containing more than one salt. 
(152,041.) Oct. 20. 

2482 (1919). Lewis and Green. Distilling or 
recovering volatile inflammable liquids or solvents. 
(152,374.) Oct. 27. 

17,113 (1919), Hall. Ball or tube mills. 

(162,398.) Oct. 27. 

18,584 (1919). Rcol. See X. 

24,0^ (1919). Imray (Second Peters, and 

Paterson). Drying apparatus. (152,50.5.) ()ct. 27. 

31,371 (1919). Norske Akt. for Elektrokcmisk 
Industri. Manufacture of porous material. 
(136,818.) Oct. 20 

32,433 (1919). Henning. Solvents for extraction 
purpowa. (152,650.) Oct. 27. 

II— FUEL: GAS; MINERAL OILS AND 
WAXES: DESTUrCTIVE DISTILLATION; 
HEATING, LIGHTING. 


Applications. 

Asiatic Petroleum Co., and Cameron. De- 

hydrating emulsion.s and/or distilling oils etc. 
»^21. Oct. 21. • ^ 

and Parker. Gas-produccra etc. 29,617. 

Oct. 20. 

Bartolomeis, and CVdoinbo A Ing. de Bartolo- 
meii. Distillation of fuels. 29,36-5. Oct. H. 
(lUl, 18.10.19.) ^ . 

Coke Oven Construction Co., and Marr. toke 
ovena. 1^,412. Oct. 18. 

Comerford. Fuel, 2f),329. Oct. 18, 

Davis and Twigg, Prixluccr-gas plant. 29,6><. 

Oct. 19. 

Docking, and Sharp and Preston. Rotary retort 
fnmacee. 30,011. Oct, 23. 

Fabry. Regenerative coke ovena. 2 V,<im. 

Oei. 2L 

Fcrbonlabr. vorra. F. Bayer u. Co. 29,216. 

844 VII. 

Fiiebor. 99,911. See l. 

FonblaMiie and Moeller. ManufaCtnre of ilia 
minating gaa and by-pr^ncta. 5® ,260. Oct. 16. 
Fonblanqne an^ Moeller. Treatment of peat. 

poww pofpor**- Ort. 1». 

Oibaon. Coal^navingcompoaitioii. 28,958. Oct. 18. 

Oioftr, W«rt. 6** ^ 

•wAnaMMOt MtaftaL WJW. 'Ojt W. 

Bwt. Prodaellaiof •Hjo*. Ort. 14. 


McEwen, and Underfeed Stoker Co. Oarbonisn- 
tion of subdivided fuel. 28,778, Oct; 11. 

Marks (U.S. Industrial Alcohol Co.) Non- 
freezing fuel. ;28,995. Oct. 18. 

Strache. Combustion of bituminous fuels with 
recovery of by-products. 29,661. Oct. 19. (Austria, 
6.8.19.) 

Worthington. Utilising peat or turf for heating 
and for generating steam, electricity, or gas. 
29,701. Oct. 21. 

Complete Specifications Accepted. 

1166 (1918). Litwin. Gas-producer furnaces for 
heating gas retorts. (162,369.) Oct. 27. 

12,278 (1919). Dilley. Suction gas plants. 
(162,380.) Oct. 27. 

I 17,547 (1919). Roberts. Recovery of by-products 
1 of the destructive distillation of wood in suction 
I gas plants. (152,420.) Oct. 27. 

17,810 (1919). Wallace. Apparatus for recover- 
ing oil from shale or other carlmnaceous materials. 
(1^,996.) Oct. 20. 

17,811(1919). Wallace. Distilling carbonaceous 
materials. (129,997.) Oct. 20, 

24,906 (1919). Long. Manufacture of fuel from 
peat. (152,515.) Oct. 27. 

28,013 (1919). Siemens u. Co. Electric light 
carbons. (134,226.) Oct. 27. 

,30,379 (1919). Grisard. Neutralising mineral 
! oils which have been treated with acid. (136,169.) 
: Oct. 27. 

! 32,220 (1919). Woodall, Duckham, and Jones, 

* and Gardner. Vertical retorts for carbonising coal. 
I (152,-548.) Oct. 27. 

I 

I III.-TAR AND TAR PRODUCTS. 

I Applications. 

Atack. 28.692. Nee XX. 

Jobnvon (Baflmche .\nilin ii Soda Fabr.). Pro- 
duction of soluble corul<>n.Hation products. 28,719. 
Oct. 11. 

1 CoMPLFTB Specifications Accepted. 

I 10.91H C1919), Stephenson. Dealing with acid 
sludge prmluced in purifying benzol, and riTovering 
benzol and its hoinologm^s. (152,05-1.) Oct. 20. 

17, ^^0 (19191. .Morgan, and British Dyestuffs 
(%irp. Manufacture of 1-nitro-Anaphthol. (152,137.) 
Oct 27. 

20,217 (1919). South Metropolitan Gas (’o . 
Evans, and Hollings. Purification of benzole or the 
like. (152,170.) Oct. 27. 

IV. -COTJ)rRING MATTERS AND DYES 

ApmCATIONS. 

Cassella und Co., and Herz. Manufacture of 
dyestuff.s. 29,096. Oct 14. 

Johnmm (Badische Amlin ii. Soda Fabr,). Manu- 
f.-ictiire of anthraquinone derivatives. 29,517. 
Oct. 19. 

Complete Specification Accepted. 

3-5-57 (1911). Newton (Bayer u. Co.). Manu- 
facture of ozo dyestuffs. Oct. 20 

V, -FIBRE8; TEXTaKS; CELLULOSE; 

PAPER. 

Aptlicatione. 

British Cellulose and Chemical Manuf. Co., and 
Palmer. Manufacture of textile products from 
collnloie dorivativee. 29^39. Oct. 30. 

Britiih Cellatoae and Chemtcnl Manuf. Co., and 
SbuttlewoKh. Treatment of artificial threads. 
89^1. Oct. 30. 

dbadviokandCbadvkk. Prai^tory treatment 

Oei H 
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Clotworthy, Treatment of artificial filaments or 
threads and fabrics containing 'Same. 29,630. 
Oct. 20. 

Edmunds. Treatment of jute wast^. 29,754. 
Oct. 21. 

Qlanzfaden A.-G. Producing spun material 
resembling wool or cotton from viscose solutions. 
28,982-4. Oct. 13. (Ger., 27.3. 6.4, and 15.8.18.) 

oandeman. Treatment or jute etc. 30,041. 
Oct. 23. 

Tootall Broadhurst Lee Co., and Willows. Treat- 
ment of yarn and fabrics of cotton etc. 29,039. 
Oct. 14. 

Complete Specifications Accepted. 

24,788 (1919). Poole and Davis. Washing or 
scouring wool. (162,513.) Oct. 27. 

706 (1920). Great Northern Paper Co. Method 
and machine for making paper. (137,539.) Oct. 27. 


Complete Spscifioation Accepted. 
24,333 (1919). Priest. See X. 


IX.— BUILDING MATERIALS. 

Applications. 

Curtis. Cementitious compositions for flooring, 
paving, etc. 28,952. Oct. 13. 

Jager. Production of artificial marble. 29,077. 
Oct. 14. (Holland, 14.10.19.) 

Complete Specifications Accepted. 

16,817 (1919). Lesley. Utilising low-grade car- 
boniferous material in the manufacture of Portland 
cement. (152,106.) Oct. 20. 

17,638 (1919). Slade. Colouring wood grey or 
black. (152,427.) Oct. 27. 

23,277 (1920). Boveroulle. Manufacture of 
cement from slag. (149,988.) Oct. 20. 


VII.— ACIDS; ALKALIS; SALTS; NON- 
METALLIC ELEMENTS. 


X.— METALS : METALLURGY, INCLUDING 
ELECTRO-M ETALLURG Y. 


Applications. 

Blanc and Jourdan. Treating potassic rocks etc. 
to obtain constituents in soluble form. 29,235. 
Oct. 15. 

Craig. Recovering potash etc. salts from blast 
furnace gases. 29,710. Oct. 21. 

Davis and Levy. Generation of oxygen. 29,671. 
Oct. 20. 

Farbenfabr. vorm. F. Bayer u. Co. Obtaining 
sulphur or treating and purifying gases containing 
hydrogen sulphide. 29,215. Oct, 15. (Ger., 

30.10.19. ) 

Foster. Producing oxygen and agricultural lime. 
29,029—29,030. Oct. 13. 

Johnson (Badisiho Anilin u. Soda Fabr.). 
Extraction of sulpliur. 28,895. Oct. 12. 

Mathieson Alkali Works. Production of barium 
chloride. 29,882. Oct. 22. (U.S., 22.1.20.) 

Schott II. Gen Rendering boronatrocalcito 
soluble. 28,723. Oct. 11. (Ger., 24.10.19.) 

Soc. I’Air Liquide. Catalytic materials for 
synthesis of ammonia. 29,850. Oct. 21. (Fr., 

28.10.19. ) 


Complete Specifications Accepted. 

11,955 (1917). Wade (Dents. Gold- u. Silber- 
Scheide-Anstalt). Manufacture of alkali per- 


carbonateii. (152,366.) 


Oct. 27. 

15,0^15 (]910). Richards and Hutchinson. Re- 
covery of soluble nitrogen compounds from solu- 
tions. (152,387.) Oct, 27. t u j 

17,24C (1919). Ashcroft. Production of anhydrous 
magnesium chloride or anhydrous ^double chlorides 
of magnesium. (152,401.) Ckt. 2i. 

17 247 (1919). Ashcroft. Electrolytic decompo- 
»ition of anhydrous nniKncaiiiin chloride and ^o- 
duction of magnesium and chlorine, (J5.«,402.) 

255 (1919). Collins. Separating sulphur from 
irases obtained in roasting and smelting sulphur- 
bearing ores. (152,447.) Oct 27, 

5J6,317 (1919). Uchino. Refining arsenious acid. 

(P^). Toniolo, and Officino Elettrwhimicho 
Ur Rossi. Production of hydrogen. (152,554.) 
27 . 


VIII.— GLASS ; CERAMICS. 
Applications. 

Kilns for firing pottery etc. 29,700. 
29,870, See X. 


Applications. 

Abraham and Thain. Separating minerals etc. 
29^75. Oct. 19. 

Bengough. Coating metals with lead. 29,953. 

Oct. 22. ^ . 

British Thomson-Houston Co. (General Electric 
Co.). Melting pots. 29,633. Oct. 20. 

Comp. Gen. u’Electricite. Pot or crucible fur- 
naces. 29,075. Oct. 14. (Fr., 20.10.19.) 

Craig. 29,710. »S'ee VII. 

Electrolytic Zinc Co. Treatment of finely-divided 
zinc. 30.057. Oct. 23. (Australia, 24.10.19.) 

Friedrich. Production of glaze-liko mineral 
coatings for iron. 29,370. Oct. 18. (Ger., 18.10.19.) 

Hall, and Rolls-Royce Ltd. Aluminium-bronze 
alloys. 29,673. Oct. 20. 

Johnston. Apparatus for separating metals from 
ores. 30,026. Oct. 23. 

Lockwood. Treating ores, concentrates, tailings, 
etc. 29,214. Oct. 15. 

Morton (Gibson). Alloys. 29,200. Oct. 15. 

Rhcinish-Nassaiiische Bergwerks u. Hiitten A.-G. 
Rotarv roasting and calcining furnaces. 29,632. 
Oct. 19. (Ger., 20.10.19.) 

Richards. Manufacture of steel. 29,679. Oct. 20, 

Vickers, Ltd., and Wilson. Anti-corrosive com- 
position. 29,550. Oct. 19. 


Complete Si^cifications Accepted. 

9268 (1918). British Thomson-Houston Co. 
(General Electric Co.). Manufacture of steel. 
(152,371.) Oct. 27. 

20,840 (1918). Rossi. Production of an acid- 
proof allov. (121,730.) Oct. 20. • 

16,514 (1919). Rouse. Extraction of iron and^ 
steel from ore and formation of alloys thereof 
(152,073.) Oct. 20. 

17,190 and 20,201 (1919). Ballantine. Produc- 
tion of chrome iron or chrome steel alloys. 
(152,399.) Oct. 27. 

17.247 (1919). Ashcroft. See VII. 

17.248 (1919). Ashcroft. Production of mag- 
nesium or its alloys. (152,403.) Oct. 27. 

18,255 (1919). Collins, See VII. 

18,584 (1919). Reol. Apparatus for dehydrating, 
reducing, calmning, or roasting minerals or other 
pulverulent material. (130,978.) Oct. 27, 

19,262 (1919). Dudzeele et Cio. Coating articles 
with metal. (139,143.) Oct. 27. - ; 

22,057 (1919). Ansell. Combined flux solder for 
aluminium. (162,486.) Oct. 27. 

24,383 (1919). Priest, Continuous regenerative 
gaa-nred kilns for burning ore-bri^ueties and hi^k- 
temperature refractory materials. (152,509.) 
Oct, 27, 




788 a 


PATBHt list. 


*4976 (1920). Gerber. Manufacture of aluminium. 
(139,194.) Oct. 27. 

10,125 (1920). Bungerter. Alloy. (162,277.) 
Oct. 20. 


XI.-ELECTRO-CHEMISTRY. 

Applications. 

Mond (Iiitcrnat. Precipitation Co.), Electrical 
precipitation of suspended particles Irom gaseous 
media. ^,185. Oct. 16. 

Selvatico. Manufacture of electric furnaces and 
ovens. ^,^0. Oct. 20. 

Smalley. Electric furnaces. 29,780. Oct. 21. 
(U.8., 21.10.19.) 

Complete Specifications Acceited. 

9489 (1919). Lodge, Lodge, and Lodge Fume 
Deposit Co. Electrical deposition of particles from 
gases. (1.62,051.) Oct. 20. 

17,iM7 (1919). Ashcroft. See VII. 

18,016 (1919). Electro-Metals, Ltd., and Robert- 
son, Electric furnaces. (152,115.) Oct. 20. 

19,571 (1919), British Thomson-Houaton Co. 
(General Electric Co.). Electric induction furnaces. 
(152,157.) Oct. 20. 

21 342 (1919). Hejen. Electric arc furnaces. 
(162,176.) Oct. 20. , . 

24,813 (1919). Soc. Anon, des Ateliers de 

Secheron. Electric resistance heaters and furnaces 
for high temperatures. (133,706.) Oct. 27. 

28.743 (1919), Soc. Anon, des Ateliers de 

Secheron. Electric furnaces. (138, ‘^>3.) Oct. 27. 

28.744 and 30,520 (1919). Soc. Anon, des Ateliers 
de Secheron. Electric resistance heaters and 
furnaces. (138,859 and 137,276.) Oct. 27. 


XII -FATS, OILS; WAXES. 

Co.\iPLETE Specific \T ioNa Accepted, 

16,741 and 20.192 (1919). Howse. Nitiation of 
oils or fattv acids. (152, 095.) Oct. 2(), 

19 901 (i919). Morel. Manufacture of soap. 
(131,881.) Oct. 27. 

XIII.— PAINTS; PIGMENTS; VARNISHES; i 
RESINS. j 

Applications. 

Frood. Prtxluction and utilisation of phemd- 
aldehydo condensation products. 28,929. ()(t. 13. 
Vickers, Ltd., and Wilson. 29, .550. See X. j 

Complete Specification Accepted. j 

14,694 (1919). Weller and Bindley. Phenol- j 
forraaldchvde condensation products and th<‘ pro- i 
auction thereof. (152.381.) Oct. 27, 


XIV.-INDI A-Rl’BBEK ; 01 TTA-PERCH A. 
.Application. 

Campbell and Pbeazey. 29,51)1. See XV. 


XVI.~S0ILS; FERTILISERS. 

Applications. 

Alby United Carbide Factories, and Dodd. 
Manufacture of fertilisers containing nitrogen and 
phosphate. 29,090. Oct. 14. 

Foster. 29,029 and 29,030. See VII. 

' Messerschmitt. Manufacture of manures. 29,969. 
I Oct. 22. 


XVII.-8UGARS; STARCHES; GUMS. 
Complete Specification Acceitf,d. 

1976 (1920). Verein. Chem. W’'erkc. See XVIII. 

XVlll.-FERMENTATION INDUSTRIES. 
Application. 

Dixeii and Moore. Manufacture of yeast, ales, 
stout, etc. 28,095. Oct. 11. • 

Complete Specification Accepted. 

1976 (1920). Verein. Chem. Werke. Manufac- 
ture of glycerol from sugar. (138,3’)0.) Oct. 27. 


XIX. -FOODS; WATER PURIFICATION; 

SANITATION. 

Applications. 

Candy. Apparatus lor purifying water. 28,927. 
Oct. 13. 

Candy. .Vpparntiis for proportionate addition of 
liquid to flowing water. 29,078, Oct. 14. 

; Cbaviira, (’laytun. and Nodder. Manufacture of 
! niarganne etc. 28.951. Oct. 13. 

1 Smoinides. Insec ticides and luiigicides. 29,410. 
Oct. IH. 

Thomson, .Mroholic .solution of animal etc. 
proteins for human use. 30,018. Oct. 23. 

Complete Spec ieuation Accepted. 

20.134 (1919). Beckmann, ami Ver<Hleliingsges. f 
Nahrungs- u. KunU'rmittel Manufacture of fodder 
from straw. (151. 22f).) Ott. 20. 

XX. -ORGANIC PRODUCTS, MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

Applications. 

Atack. Oxidation of hydrocarbons having side 
chains. 28,692. Oct 11. 

Imray (.Mei>t»T, Liu ms, u. Bnining). .Mann- 
farture of tiierapeuticnlly active acridine tom- 
[loundn. 29,106. Oct. 14 

Wackcr Ges, t. Elektro Chem. Ind. Manutactnre 
of dichlorcMithvlene. 29,9-56. Oct. 22. (Ger,, 
23.12.19 ) 

Complete Sppxificvtion Accrited. 

22,73f) (1919). Damnns, Ix>is\, and Piette. 
.Manufacture uf alcohol or ether, (152,495 ) 
Oct. 27. 


XV.-LEATHER; BONK, HORN, GLUK. 


Applications. 


Adachi and Nakayama. Utilisation of leather 
waate, 28,712.. j)c4, 11. 

Campbell ana Pheaeey. Manufacture of artificial 
)eat^ and substitute for rubber, gutta-percha, 


etc. 29#L Oct, 19. , ^ ... 

Jicobtan. Impregnuiiug and greasing leathers. 
28m Oct. 12. 


mkrn, 
hidea and iltiiii. 


^ and iMtin 
3ar.. 81.1119 


xxn.- EXPLOSIVES; MATCHES. 

(’OMPLKTE 8pF(IH( AT10N AtCKlTED. 

21,126 (1919). Muller. Manufacture of 

ammonium nitrate explosives. (152.199.) Ort. 26. 


XXni.-ANALYSIH. 


Appucatton. 


Hilger, Ltd., Smith, and Williams, 
of poltrimatarf, •ac^arimoters, etc. 
Oct. 18. 


Polarisers 

29,338. 




Vol XXXIX., No. 22.3 • ABSTRACTS INov. 30, 1920. 


PLANT; HACHipERY. 

Patkntb. 

ridvcrisLng apparatus. J. Aube. K.P. 151,072, 
12.6.19. 

In an apparatus employing air or otlier gas for 
separating the ground material, the fan and dust 
separator are external to the grinding mill, the gas 
circulating in a closed circuit. A rotating gas dis- 
tributor 18 keyed to the central driving shaft of 
the mill and distributes the inlet air, and the out- 
lets for air and dust are controlled by dampers. 

— B. M. V. 

Vulvenscrs. A. E. Davis, E.P. 151,440, 16.8.19. 

In pulverisers for coal and similar materials, the ■ 
ground material is drawn by suction from the 
beater chamber through a vertical screen arranged ! 
in a chamlier above and of the same width as the : 
beater chamber. Baffles are provided to prevent : 
largo pieces being flung directly from the beater j 
blades on to the screen, but permitting the over- j 
sijse material to drop back directly into the beater j 
chamber. Means are provided for rapid removal I 
of the screen for cleaning or repairs. — B. M. V. j 

livtary machines for treating air or gases with | 
liquid, and vice versd. W. ,1. Bulgin, E. A. ' 
Hall, and G. Searlo. E.P 1.'51,314, 24.5.19. j 
Tue effective surface of a rotary machine for the ! 
treatment of air or gas with liquid, and vice versd. | 
is constituted of helically twisted or corrugatea I 
metal strip, expanded metal, or metallic wool * j 
wound in layers, carried by a cylindrical support, | 
through the surface of which the nir or gas to be j 
treated passes sulwtantially ra<lially. The cylin- | 
dtu'ul support rotates about a horizontal axis ! 
\\itbin a casimz. so ♦nat the effective surface just | 
dips into liquid contained in the lower part of the , 
casing Alternatively, the liquid may be supplied { 
by pipes to the eff(*( tivc surface, — J. S G. T. j 

furnares [, Jlcciiprraf ive ] A. Smallwood. ; 

E.P. 151,306, 24 6 19. I 

In the t>pe of lurnaco ^\he^e a working chamber, I 
gas chandler, and recuperator are arranged one | 
aliove the othiT, the* heated air is led up flues on j 
each side of the furnace to ports in the working j 
chamber which, together with the adjacent gas | 
ports, arc individually controlled by dampers; the 1 
waste gages le.iAe the furnace at one end and pass j 
to the recuperator.” -B. M. V, j 

Fill /K^ees f , llrru/if/ative gat ]. A. Smallwood. ! 

E P. 151,367, 24.6.19 | 

In a furnace of the type in whidi recupcrator.s are | 
arranged under the working chamber, the w’astc 1 
gases arc withdrawn through outlets disposed along j 
the sides of the working chamber, while the gas 1 
and heated air me admitted through ports in the 
floor of the ehaniber from their appropriate flues 
underneath.— 'B. M. V. 

Jlenf errhange ilevices. M i.s('n F. Fouche. E.P. 

151, .>51, 29.3 20. Conv., 12.2.20. 

A HEAT exchanger, more particularly applicable to 
steam condensers and coolers for liauids and gases, 
comprises a number of juxtaposed or superposed 
radiator elements each composed of a coil of nigh- 
pressure tubing having a connecting sleeve at each 
end. These sleeves are hollow and comprise an 
inner and outer wall, and stepped end walls 
which fit tightly against each other. The sleeves 
slide along a collector tube in which there is a longi- 
tudinal slot, and are clamped in position by a nut 
Of other device. Distance lings can bo inserted 


between two sleeves and are provided with 'joint 
faces corresponding to those of the sleeves. 

-J. S. G. T. 

Reat-insvlatlng material for steam and other pipes, 
boilers, cylinders, and the like; Manufacture of 

. J. D. Gilmour E.P. 151,738, 3.7.19. 

The w'aste products, consisting mainly of calcium 
carbonate, obtained in the manufacture of caustic 
soda and sodium hypochlorite, and in the leaching 
of blGacliing pow'der, are mixed with 10% of fibrous 
material (preferably asbestos) and with water to 
the consistency of stiff mortar. Tlie mixture is cast 
into moulds, transferred from the mould to a 
flanged scmi-cylindricul core, and dried in an oven. 
Before mixing with the fibrous substanco the W’asle 
materials may be treated with carbon dioxide from 
waste c'himney gases to convert any calcium 
hydroxide into flocculent calcium carbonate. If 
asbestos is not used, a veneer of waste material 
with asbestos is applied, so that the latter only is 
in contact with the heated surface. — H. 8. H. 

Mij-er. J. Johnson. U.8.P. 1,35^1,16.5, 21.9.20. 
Appl., 21.2.19. 

A ROTARY mixer is mounted on a vertical shaft and 
arranged at the bottom of a vessel containing the 
material to be mixed. Material is directed out- 
wards through the mixer by centrifugal force, cir- 
culates upwards through the vessel at the peripnery, 
and then downwards at the centre to the central 
opening of the mixer. Means are arranged at the 
inlet of the mixer to impose on the incoming 
material a movement radially inwards. — W. F. F. 

Dissolver; Itapid . J. Johnson. XJ.8.P. 

1,353,166, 21.9.20. Appl., 21.2.19. 

A CONTAINER has pockets at the bottom formed by 
radial partitions extending inwards about half tlie 
radius of the container, and the material to be dis- 
solved 18 placed in these pockets. A central 
rotating wheel and guide blades are arranged to 
direct the solvent liquid into the pockets. — W. F. F. 

Dehydrator. W. M. Luther. U.S.P. 1,353,167, 
21.9.20. Appl., 26.9.19. 

A CASINO contains a series of L-shaped heating pipes 
attached at one end to a transverse inlet hea^r, 
and at the other end to a longitudinal outlet header. 
A reducing valve is placed in the inlet pipe. Super- 
posed horizontal conveyors are arrang^ .so that the 
uppermost project'^ through one end of the casing 
and the lowermost through the other end. A 
spreader is arranged at the inlet of the uppermost 
conveyor, and the material passes from each con- 
veyor to the next below. The conveyors are driven 
through variable speed gearing, and travel alter- 
nately in opposite directions ^w’itli a wave-like 
motion. — F. F. 

• 

Drying or cooling apparatus. P. Steenfeldt-Lind- 
holm. U.S.P. 1,353,358, 21.9.20. Appl., 11.3.19. 
The material to be dried is supported on shelves 
arranged to form a zig-zag channel for the passage 
J of nir heated to the desired temperature. The air is 
heated in a passage located on one side of and below 
the drying chamber, and after passing over the 
material is led through a chamber above tho drying 
chamber, containing hygroscopic material, 

• ‘ — J. 8. G, T, 

Dryer. F. C. M. Yahn, A.ssr. to Buffalo Foundry 
and Machine Co. U.S.P. fl, 353, 980, 28.9.20. 
Appl,, 27.1.19. 

The material is dried on a moving surface, from 
which it is scraped and falls off between ’plates 
which form the walls of a jacket through which a 
cooling fluid is passed. — B. M, V. 
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for 1 hr., and allowed to stand. The sulphonic acids ; 
are then run off and the oil i.s washed. In this way 1 
7% of sulphonic noids have been prod^uced from 
Baku solar oil. They possess detergent and emulsi- 
fying properties in acid, neutral, and alkaline solu- 
tions and in hard waters. — J. H. L. 

Paraffin wax; Influence of hujfi temperatures on 

. H. Bursty n and W. .lakubouicz. Prjjemysl 

Chem., 15J19, 3, 36—42. Chern. Zentr., 1920, 91, 
IV., 418-419. 

CiiUDK petroleum from Boryslnw sp. gr. 0 8.^36, after 
treatment with 50/, of 98% .sulpnnne acid at 40° C. 
and Mub(iuent wa.shing, was distilled. According us 
the distillation was stopped at 150°, 200°, 2.50°, or 
300° C.. the proportion of puralhn wax obtaine<l 
from the residue was 13 8%, 12'8%, 12 2%, or 10 1%. 
In each cas<' the paiaflin had a setting point of 
51*5° C. Since no appreciable amount of paraffin 
w'ax passed into the distillates the differences in the 
amount of wax obtained are attributed to decom- 
position, w'hnh IS stated to occur even at 12.5° C., 
mainly ow'ing to the action of the air. On this 
account distill.ation in vacuo is recommended. 

-.1. II L 

Ozokeiiie : DcAct minaiion of paiaffin icor in . 

A. S. Koss. Przemysl Chem., 1920, 4, 74—76. 
Chem. Zentr , 1920, 91, IV., 449-4.50. 

From 2 to 5 g. of the paraffin distillate is mixed 
with 20% of anim.il charcoal previously dried at 
140° C , and the mixture is extracted with petrol 
of b p 50°-“60° C The extract, containing the 
total paraffin wax and the paraffin oil, is freed from 
petrol, dissolved in warm acetone, and cooled to 
-22° C., whereupon the paraffin wax crystallises 
wh.lst the oil remains in solution. After filtering 
and washing wuth '’cetone at -22° C., the paraffin 
is dried at 100° C. The soft paraffins separate 
from the acetone solution only at -30° C. A 
sjimple of o/.okerito show'ed 47.35% of paiaffin by 
the Engler-Uof<T method, and 65*85% by the 
method describe<l above. — .T. H. L. 

Mincial oil p ij(iu('l),, JJt teinunatwn of the ludnie 

vatiic of . W. K. Rodorer. Z. angew. 

C’hem . 1920, 33, 235-237. 

Tub Hubl-Waller and Wijs iodine solutions are the 
most suitable for lignite tars and distillates With 
the former tlu' maxinuim values arc obtained in 
24 lira with a .5-fold elcoss of iodine, and with the 
latter in 16 hrs, with a 10-fold excess Crude 
petroleum oils re(|iiire a double excess of iodine with 
Wijs’ solution and a period of 16 hrs., and iiiontan 
wax a lO-tirld excess. In the ea.se of each product 
it IS neeessaiy to determine the cflcct of iodine 
exec'ss and of time.— C. A. M. 


solutions by the aid of gelatin the maximum lower- 
ing of the surface tension should be obtained. Thii 
18 secured just as well by 0*3 — 0*4 g. of gelatin per 
100 c.c. of water as by 1*0 g. Acids, bases, and 
liquefying Halts (sodium iodide, chloride, and 
nitrate) also lower it a little, whilst solidifying salts 
(sodium sulphate, tartrate, and citrate) raise it. 
Viscosity must not be increased more than a little 
Ixivond that of water. A small amount of gidatin 
('Illy may therefore be used or the gelatin must be 
liquefied by suitable electrolytes. I'he latk'r method 
yields the better emulsion. An excess of arid, 
ba‘jc, or liquefying salt must not bo used. The 
main factor in oil-water cniulsifieation with the aid 
of gelatin is viscosity— not the m.aximum but the 
most favourable viscosity. ((./. J.C S., Dec.) 

-J. F. S. 

Sec aBo pages (a) 710, Ammnniacal liquor 
('Frere), 751. Plast-furnnce ipis (Hutcbimson and 
Bury), 763, fchfhi/ol oil (Scheibler) ; 708, Absorbent 
tor hipli oca I bans (Picchota), Carbon monoxide 
(3’eagiU‘) 

Patents. 

Burninq fuel. H. H. Hurt, Assr. to Robeson Pro- 
cess Co. U.S.P. 1,329, .300, 27 1.20. Appl., 11.6.18. 
Finely divided fuel is wetted down with concen- 
trated sulphite-cellulose waste lye and charged on 
to a fire bed. 

Uetoiis for distiUiiuj carbonaceous materials. J. 
West, W. Wild, and West’s Gas Improvement Co. 
E.P. 144,051, 7.5.19. 

A SET of horizontal or inclined gas retorts discharge 
into a vertical chamber, heated externally, into 
wdiich steam is injected to produce water-gas by 
interaction with the coke from the retorts. The 
water-gas passes through the retorts and mixes with 
the di.stillation gases. Tlie vertical chamber may 
be discharged continuously or intermittently. The 
retorts are heated by products of combustion from 
chambers below, the gases, after pa.ssing back and 
forth across the retorts, being led down the opposite 
sides of the vertical coke chamber. The retorts 
are supported on walls which serve as baffles to 
eiiuali^e the heating. 

Coke-oven and lile qasrs; Peeovenj of atnmoma 

fiom . vSoc. Ind. de Prcwl. Cliim. E.P. 

136,8:34, 27.9.18. Conv., 27.5.18. 

The ammonia is absorbed in a solution of sodium 
bisulphate at 70° C. The precipitate of sodium- 
amrnonium sulphat/<^ which forms is separated, 
dried, and heated, first at 100° C. to expel w'ater 
of crystallisation, and then at 3.50° — 600° C. to de- 
compose it into ninmoiiia and sodium bisulphate. 


Od emulsions; New tccliniinf methods for separ- 

(itinq ai/i/foa.s . T. Moscnki and K. Kling. 

Przemysl Chem., 1920, 4, 2-8 Chem. Zentr , 
1920, 91, IV , 148. 

In accordance with the method previously sug- 
gested (.T., 1919, 88.5 aqueous mineral oil emul- 
sions may’ be separated by maintaining them for 
2- 4 hrs. at 120°— 1 10° C. under 2—6 atm pressure 
m a perfectly air-tiglit pre.ssure vessel. The emul- 
sion may he forced oontiiiuoi si} under pressure 
through a preheating system into a vertical holder, 
in which it slowly rises. The dimensions of the 
holder are such that the emulsion remains in it for 
several hours at a temperature high enough to 
effect separation. The separated oil is discharged 
through a pressure valve at the top of the holder, 
and the separated water is discharged from the 
bottom. — J. H. L. 


Gelafin as on emulsifying agent [for kerosenel 
H N Holmes and W.C Child. J. Amer. Chem. 
Soc., 1920, 42, 2049— 2066. 

In the emulsification of kerosene in water and salt 


Cas producers. ,J. F. Wells. E.P. 144,520, 1.9.19. 
Around the producer chamber is tyi annular water 
space through wdiieli tuyeres extend to deliver air 
to the producer. The air is supplied by an in-* 
jector, wdiich may be operated by the exhaust of 
the engine or, before the injector comes into opera- 
tion, by an auxiliary fan. The air may first be 
drawn over the surface of the water in the annular 
space to become charged with steam, or the annular 
space may he closed and the steam generated used 
to actuate the injector. The ashes are discharged 
by a screw conveyor working in a chamber below 
the producer. 

Snrtwn gas generatois. ,1. Franklin. E.P. 
161,329, 18.6.19. 

A cylindrical generator is proviSetl with a fire- 
brick lining, 12. surrounded by asbestos, 13, sup- 
ported on the firebar supports, 8, and extending 
upwards to a level short of the bottom of the feed 
hopper, 9. The generator is surrounded by an 
annular space, 16, packed with wire netting, 27, 
and a pipe, 18, is provided connecting the upper 
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en'd of this space with the ashpit. 14. Gas is 
drawn from the generator through the pipe, 33, to 
the cooler and washer, 34, and thence to the main, 



35. In operation the d;\m[>cr, 19, is closed and 20 
opened, and the cover, 10, removed, so that air 
is drawn through the pipe, 21, and upwards through 
the fire. The damper, 19, is then opened and 20 
closed, water is admitted to the channel, 24, and 
the cover, 10, replaced. Air and atoam are thus 
drawn through the packing, 27, and ashpit, 14, to 
the fire to generate water-gas. The water supply 
is regtilatcd automatically by the suction pressure 
of the engine, which acts upon the piston, 47. 

—W. F. F. 

Gas producer. F. ,T. Grocott E.P. 151,520, 15.1.20 

A «A8 producer mounted on a truck is provided 
with a vertical partition extending downwards 
from the top for about half the height. A fuel 
supply hopper is arranged at the top of one of the 
compartments and a gas outlet at the top of the 
other. Another gas outlet at the side of the latter 
compartment is connected ivith a furnace w’hero the 
gas IS to be used as fuel. The gas flows to the out- 
let at the top as soon as it is opened, and hence 
connexion of the other outlet with the furnats* is 
facilitated. — IV. F. F 

Gas mixtures; Ilrmovdl of caihon mnnoridr fiom 

. S. Frankel. G.P. ;K)3,931, 7.3.16, 

Iw the use of chromic acid, in presence of sulphuric 
acid, as a gas absorption agent, the addition ol 
catalysts is pre.scriboil, siiitaW materials being 
mercuric oxide, silver oxide, palladium oxide, mnl 
oxides and compounds of metals such as iron, man- 
ganese, chromium, and tungsten, which combine 
with oxygen in various proportions. — W. J. W. 

Gas cleaning apparatus. J. F. Wells. E.P. 151,113, 

• 20.8.19. 

An apparatus for cleaning gas and extracting tar 
it built up of aeparatc elements mounted on a hori- 
xontal shaft, the numlier of elements being variable. 
The eating it dividefl into transverse compartments 
by annular partition.s clamped lietwcen circumfer- 
ential rings, and paddles arc arranged to rotate 
inibe compartments. Each paddle is provided with 
a central disc so that the gas is compelled to takt> 
a tortuoui path alternately outwards and inwards 
over the paddles and through the c«<itral openings 
in the partitions. A propelling fan is provided in 
the ena compartment and tar outlets at the bottom j 
of each compaatnient.— W. F. F. 

Naphthalene from gas obtained by the distUktion 
of cad; Attains far the eomdeie ejetraetion 
of - — W, Marbaia and 0. Iwgaide. 1B.P. 
151 , 468 , 13 . 9 . 19 . 

Coal gaa containing napbtbalm If paaaed tbrongh 


a refri^rator, where it is cooled to 18^ G., and then 
upwards through a scrubber in counter-current to 
anthracene oil which is sprayed into the ton at 
22° C. Th^ anthracene oil may be mixed with about 
4% of benzol to prevent absorption of benzol from 
the gas. The oil is subsequently distilled with 
steam to free it from naphthalene, and is then 

f iassed through a cooler supplied with cold water 
rom tho gas cooler first mentioned, where it is 
cooled to 22° C. and supplied again to the scrubber. 
(Of. E.P. 118,730; J., 1918, 616a.)-W. F. F. 

Attimoaia; Preparation of from gas liquor. G. 

Sehuchardt. G.P, 324,582, 16.7.19. 

In the process in which the ammonia is driven off 
by means of hot nir, both the air and liquor feeds 
are preheated by the heat of the retorts.— C. I. 

! 

I [Petroleum] hydrocaibons; Apparatus for cracking 

[ . J. \V. Coast, jun., Assr. to The Process 

I Co. U.8.P. 1,363,316, 21.9.20. Appl., 27.9.17. 
Tu 8 od is circulated through two cracking elements, 
one a pipe, and tho other a relatively Targe still. 

1 Tho pressure is regulated in tho still by an outlet 
: valve, and in the pipe by a valve in one of the con- 
, noxions between the two elements. Vapour passes 
out of the still into a condenser. — L, A. C. 

Gasoline and other products; Appaiatus; for pio- 

ductng from hydrocarbons. A. A. Daugherty 

U.S P. 1,353,638, 21.9.20. Appl., 23.6.17. 
Hydhocabbon oils are heated above 700° F. (370® C.) 
I and under a pressure of more than 300 Ib. per sq. 

I in., and arc allowed to expand suddenly to atmos- 
pheric pressure. The expansion vessel is heated 
: to vaporise any condensea liquid, and the vapour 
IS withdiawn therefrom by suction and passed into 
a condenser. — L, A. C. 

Ilifdtoiarbons; Vontinnoits prihludion of light - - 
from heavy hydiocarhons and waste produds 
(hereof by tli'ftillaiion under pressure. Zeller und 
Gmcim G P. 303,2:15, 29.10.15. 

ThkoiI is first subjootctl to a cracking process under 
a low exce.sa pressure to remove substances whnh 
are liable to form coke and pitch, and then avih- 
jec^ed to a continuous distillation process under a 
liigli pressure in an autoclave — .J, H. J,, 

this, I’/oces.i and appanihts for sftHiraftng 

ffom mu/uirs by mean'i of continuous disitllotion 
and concentration columns, Masohinenbau 
A.-G. Golzcrn-Grimma G.P. 324, 20.2.18 
Tmk residue leaving the conrentrntor passes into a 
rcMTvoir heated by the distillation column, jin<l 
, either retiiins ns vapour to the concentrator, <'r 
j oierllowH into the <li8tillation column.— L. A. C. 

Luhnrnnt : Pioduction of a consistent - - from 

mineuil oil and resin oil. Dr. Graf und Co., nnd 
A. Fischer. G P. 323, 9(W. 12.2.18 Cnnv.,4 2.h 
An aquoiiUH emulsion consisting of resin oil or di' 
Idlution re.sidues therefrom, mineral oil, and 
aqueous ammonia, is intimately mixed with milk m 
lime and then treated with an aqueous solution dt 
aluminium or zinc sulphate. The greater part nt 
the water is then separated, preferably by means of 
a filter-press, and the residue is intimately mixed 
with mineral oil and, if desired, with an aniline 
dye. On heating for several hour*, the prodm t 
undergoes a reaction, with elimination of water, 
and a luhrirant very stable towtrdi heat is pro- 
duced which IS luitable for high-tpeed engine.^ 
autoinobiloa, etc.— J. H. L. 

Coke ; Manufacture of and apparatus therefor 

r. J. Sxryer. U.8.P, 1,854,809, 5.10.80. Appl . 
16.11.17. 

Sn E.P. 11$, 001 of lOlSi J., 1910, U. 
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Shale and other carhonrceoui materials; Apparatus 
f(^ recovering oil from . Process for distil- 

ling carbonaceous materials. G. W. Wallace. 

E. P. 129,996-7, 16.7.19. Conv., 8.2 %nd 28.3.18. 
See U.8.P. 1,283,000-1 of 1918; J.*, 1919, 68a. 

Hydrogenating carbon compounds coal, for 

preparation of liquid products']; Process of . 

F. Bergius Assr. to The Chemical Foundation, 
Inc. U.S.P. 1,342,790, 8.6.20. Appl., 18.4 16. 

See E.P. 18,232 of 1914; J., 1918, 167. 

Briquettes; Presses for forming . .1. Reol. 

F P. 128,956, 27.6.19. Conv., 20.4.14. 

Ilydrogenation of naphthalene. G.P 300,052. 
See III. 

Oil varnish substitute. G.P. 323,155. See XIII 
Fatty acids etc. G.P. 324,663. See XX. 


Iodine value of mineral oils. Roderer. See IIa. , 
Patents. 

Anthranol; Manufacture of . A. G. Perkin. 

E.P. 151,707, 26 6.19. 

Antheanol is obtained by heating anthraquinone 
' (60 pts.) With glucose (60 pts ) and a 30% solution 
I of sodium hydroxide (650 pts.) in an autoclave pro- 
I vided with stirring gear at 230° C, for 5 — 10 hrs. 

' The anthranol is precipitated from the reaction 
' mixture by the addition of hydrochloric acid or by 
leading in carbon dioxide. Instead of glucose, 
sucrose, molasses, inaltoso, lactose, and the like may 
be used with similar results. — G. F. M. 

Anthracene; Catalytic oxidation of . J. M. 

Weiss and C. R. Downs, Assrs. to The Barrett 
Co. U.S.P. 1,355,098, 6.10.20. Appl., 1.11.18. 
Anthracene vapour is treated with oxygen in the 
presence of a vanadium oxide at 300° — 500° C. 

— L. A. C. 


IIB.-DESTRUCT1VE DISTILLATION; 
HEATING; LIGHTING. 

.Irt’/o/if. Diulaux and Lanzenberg See XX. 
Patents. 

Metallic-Lament elect} ic lamps; Jlemovinq film 

f 10111 [bulb of] used . F. Ilarnson. U.S.P. 

1,353,6.54, 21.9.20. Appl , 8.7,19. 

The inner .surface of the bulb i.s washed with hydro- 
gen peroxide.— J. S. G. T. 

Electrical discharge tubes Siemens und Halske 
A-G. G P. 323,205, 11 3.13 
In discharge tubes conductivity is caused by nitro- 
gen obtained by the use of electrodes of a metal 
such as tantalum, which absorbs large -mlnmes of 
the gas and again evolves it on heating. — W. J. W. 


Coal-tar piudint , Piucess of mailing n . .T. M. 

• Weiss, Assr. to The Barrett Co. U.S.P. 1,355,099, 
5.10.20. Appl , 27.10.19. 

The constituents of tar bitumen soluble in coal-tar 
naphtha arc treatixl with petroleum naphtha, and 
the soluble portion is separated from the residue. 

-L. A. C. 

Coal-tar distillates; Treatment of high-boiling 

for the production of resinous products. G. C. 
Bailey and F. Boettner, Assrs. to The Barrett Co. 
U.S.P. 1,355,103, 5.10.20. Appl., 27.10.19. 

A HARD, transparent, red resin, m.p. above 40° C., 
w'hich does not darken on exposure to air and light, 
18 prepared by extracting a high-boiling solid to 
scmi-sohd coal-tar bitumen with a solvent, filtering 
the solution, and, after separation of the solvent 
by distillation, purifying the product by fractional 
distillation in vacuo. — L. A. C. 


Electiodes for dischaige tubes, Manufacture of 

from light metals. Studicn-Ges. fur elektnsche 
Leuchtioliren ni.b If. G.P. 323,494, 3.11.17. 

Compounds of the desired metals which are readily 
decomposed, or mixtures of those, are decomposed 
in the discharge tubes or in vessels in connection 
w'lth lliem. Suitable compounds are metallic azides 
or a mixture ot sodfiim azide and barium chloride. 

— W. J. W. 

Ptoduits from carhohiidiates. U S.P. 1,327,737 — 8. 
Sec XI. 


I1I.-TAB AND TAB PRODUCTS. 

.Aromatic compounds; Use of catalysts in the svl- 

phonation of . d A. Ambler and W. J. 

Cotton. J. Ind. Eng Chem., 1920, 12, 968—969. 
Benzene ivas dissolved in 70% sulphuric acid and 
sulphonated at 243° to 259° C. in the presence of 
various catalysts (0T% of the active clement of the 
weight of sulphuric acid). CAimpounds of copper, 
mercury, vanadium, chromium, potassium, and 
lithium had a slight cntnMie action, whilst mix- 
tures of sodium sulphate and vanadium pentoxido 
were the most active. The increased sulphonation 
caused by the presence of sodium and potas.sium sul- 
phates in the sulphonation mixtures was not en- 
tirely due to the increase in the boiling point of 
the sulphuric acid. The formation of disul phonic 
acid was promoted by the presence of sodium or 
lithium sulphate, and still more so by the mixture 
of vanadium pontoxide and sodium sulphate, but 
was iiihibitod by the other catalysts.— C. A. M. 

Formation of benzene. 

See III. 


Fischer and Schrader. 


Chlorohenzoyl-henzoic acid: Production of . 

J. M. Weiss, G. C. Bailey, and R. S. Potter, 
Assrs. to 'Hie Barrett Oo. U.S.P. 1,355,100, 
5.1D.20. Appl., 12.12.19. 

As a step in the production of chlorobenzoyl- 
benzoic acid, a mixture of phthalic anhydride and 
aluminium chloride, from which all particles small 
enough to pass through a 20-mc8h sieve have been 
removed, is added to chlorobenzene at a tempera- 
ture above 110° C — L. A. C. 

Hydronaphthalen^s ; Production of . Tetralin 

Gesmb.H. G.P (a) 299,012, and (b) 299,013, 
2.8.16. 

(a) VAroRisRi) naphthalene is brought into intimate 
contact with finely-divided or easily fusible metals, 
alloys, or feeble non-saline oempounds of such 
metals, either with or without the additional 
presence of finely-divided or porous materials su^h 
as fuller’s earth ; after this process of purification, 
which occurs more rapidly in the gaseous than in 
the liquid state, the material is reduced with 
hydrogen and a catalyst. Sodium or finely-divided 
iron and nickel are suitable for the preliminary 
purification ; tho subsequent reduction with a nickel 
catalyst can be effected at 100° C. (b) Instead of 
vaporised naphthalene, a solution in a suitable 
organic sobent, such ns tetrahydronaphthalene, 
may be usca for the purification process. — D. F. T. 

Naphthalene ; Hydrogenation of . K. Wimmer. 

G.P. 300,052, 14.3.15. 

The hydrogenation catalyst is obtained by heating 
an organic salt, such as nickel formate, in a 
saturated glyceride with hydrogen. The product 

E ermits the reduction of naphthalene at 180° C.) 
y hydrogen under a pressure of 15 atm., to deoa^ 
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h/iironaphtliolene. A mixture of the hydronn^phtha- 
lencs with benzene or petroleum spirit can be used 
as motor fuel. — D. F. T. 


Chlorinated derivatives of naphthalene of waxy 

consistency; Production of . diem ^ ^br. 

Gnesheim-Elektron. G.P. 322,791, 10.12.18. 

Addn. to 319,253 (J , 1920, 442 a). 

In the process described in the original patent, 
the chlorination may bo cheekwl when the product 
has a fioliclifyiiig point of 110”— 118° C., afterwhich 
air or an inert gas is blown through it at 200 C. 
The chlorine-contcnt of the product may reach 
58°^.— W. J. AV 


Benzol lefininu: Still for recovenj of sulphuiic acid 
used in — . 0. Schroder. O.P. 324,731, 10.9.19. 
The still can be tipped, and a removable lid carries 
the steam jet and vapour exit pipe. — C. I, 


Distillino oils G P 321,2^0. Sec IL\. 

Artificial resin. U.S.P. 1,353,220. See \iU 
Oil varnish suhslitute. G P. 323,155. See XIII 


Fatty aculs etc. G.P. 324,603. See XX. 


1V.--C0L0URING MAnEfiS AND DYES. 

Patents. 

Colours soluble in fats and oils and process of pi e- 
pariny the same. AV. Clark. From Chein. Fabr. 
AA'orins A.-G. E.P. 151,657,8.5.18. 

Colours suitable for printing or for colouring 
resinous and fatty materials are prepare<l bv treat- 
ing the colour bases of ba.sic dyes with a naphthenic 
or montanic acid, or by treating alizarin dyes with 
an alkali salt of a naphthenic or montanic acid and 
with aluminium sulphate.- L, A, C. 

Diphcnylainine denvatives [dyestuffs]; Manufai- 

tuie of . British D^e^tuffs Corp , Ltd., J. 

Turner, and L. G. Badier Fi.P. 151,8^, 17 12 19. 
New dyestuffs are obtained by bringing into re- 
action with alkali cyanides the ammonium or sodium 
salts of a nitrated diphenylaniine derivative which 
yield.s water-soluble alkali salts, such a’4 hexanitro- 
diplienyiainine, tetranitiothio-oxydiphenylainiiie, 
or the sulphonic acids of dinitroAiphenylainine. The 
product.H are precipitated from the reactmn mix- 
ture by the addition of common salt. They pro- 
duce, on wool, brown to purple shades, fast to 
liglit.-G. F. M. 

Dye-soap; Process* of manufacture of . C. S. 

• Robison, Assr. to Aladdin Products Co. U S.P. 

1,353,182, 21 9 20. Appl . 2’'^ 10.17 
A MIXTURE of coconut od (10 pis.), ra.stor oil 
(10 pts.), and tallow (8 pt.s ) is saponified at 50° C 
with 14 pis. of sodium hydroxide solution (^18° B., 
Bp. gr. f‘357), a solution of 8 pts. of granulated 
sugar in 81 pts. of water at 8.5° C, is added, the 
mixture is neutralised with coconut oil and fatty 
acid, and on alcoholic solution of a dye is mixed 
with the soap solution at 60° C.~L A,,C. 

Jhiti of the Maaenta type; Process of producing 

. J. L. Kane. U.S.P. 1,355,048, 5.10.20. 

Appl ,21 12.1f^. • 

A» a step in the production of alkyltriarylamuic 
dyes, a salt of an alkyltriarylamine is produced by 
the interaction of an aromatic amine, an oromatic 
nitro compound, and an acid in the presence of a 
starchy materiai^L. A. C. 


V.-FlBBES; TEXTILES: CELLULOSE: 
PAPER. 

Heeds {Arundo phragmites L.); Utilisation of — . 
E. Heusor. Pnpicrfabr., 1920, 115. Cheiii.-Zeit., 
1920, 44, Rep., 236. 

The celluIosQ content of the root stems of the 
common reed (.4.rundo phragmites) was determined 
by Cross and Bo van’s chlorination method. Iho 
cellulose obtained contained l’0y% of ash and 
24 74% of peiito.san. The chloiination method 
gives therefore not the perccnlage of pure 
cellulose, but of crude cellulose. Calculated 
to an air-dried and ash-froe basis the fol- 
lowing figures were obtaincnl ; — 25 42% pure cellu- 
lo.se, 41‘02% lignin, 1478% pentosan, 10*68% 
j moisture. By fermentation of the aqueous extract 
' two expcrmicnts gave an average yield of 9*28 1. 

! of alcohol from 100 kg. of dry substance. A similar 
' plant, the reed nuu'e (Typha latif(dui), was worked 
I up in Germany during the war to heniicelliilose for 
I cattle food. This heinicellulose had the coni- 
' po.sition 58*70% pure cellulose, 28*05% pentosan, 
i 9 45' lignin, and 3*B0% a.sli. — G. F. M. 

I Patents. 

j Spani.di moss; Method of ufdisinii . M. AV% 

: Marsdeii. U S P. 1,327,873, 13.1.20. Appl., 

I 18 7.18. 

I T’iie inuterial is boiled with dilute sulphuric acid, 
i and the liquid is scparatixl and used for production 
of sugar, alcohol, etc. The cellular resKliie is siiit- 
' able for conversion into nitroc'ollulose, artificial 
I bilk, etc., or after boiling with a solution of soap 

I and glvccrin, washing, and drying, may be used as 

j a filling for mattresses etc 

! [Pile] fahnes; Colloid-h rated and method of 

' pioductng the same. S P. Ivovell. U.S.P. 

1.353.599, 21.9 20 Appl , 10.1.20. 

Vii.Lorg pile fabric, inipregnaUHi with a solution of 
! (olloida! matter, is passed through a pile-ojxming 
nicihani.sni and thence through a prwmitating 
h.ith, whereby a colloidal material, insoluble in 
’ water, is deposited bcdwivn the fibri’S of the pile. 

-A. J. n. 

t'ellulose filiH . Method of piudiicinfj . J. A. de 

Cew. U S P. 1,;151.731 5 1{/.2(). Appl., 21.10.19. 
Lionocfi LVLOHF. IS iiiipregiM U'd with a volution ton- 
. taming 15 % of caustic .vod.i umlrr the usual coii- 
■ ditions of temperature and jiressure of pulp cook- 
ing. Excess of alkali is tln-n rcmovc*d so tliat the 
1 lignone is attiu keel only 1)\ thc‘ alkali absorlKul. 

A. J H. 

Bloom, Piodurtion /</ textile filnes fiom . A. 

I Hammer. G P. 32,3,007, 22 3.18 
I The planU aro boiled, preferably uinlcr pressuie, 

I in a sodium h>droxide solution of alxmt 5° B. (sp. 
i gr. l*tK16) until the cortex i.s disintegrated and can 
• 1 h* removed hv washing; the fibres fieed from i‘ortex 
1 are separateil from the woixly stems hv combing 
I with hackles of grndc-d fineii*“'V.--.I. H. L. 

I 

1 Straw and similar materials; Production of textile 

I fibres from . G. Htrauss. G.P. 323.669, 

I 21 9.19. 

1 Straw is steeped for a long time in a mixture 
' of lupicous ammonia, sodium hydroxide, and taii- 
, rung material — iJ. 11. L. 

I Cellulose acetates; Process for the manufacture of 

. H. A. l^evcv. U.H.P. 1,330,543, 10.2.20. 

Appl., ia.7.18. 

CKLLULOaB is treated with chlorinated acetic acid, 
t.e., daoial acetic acid which haa been treated with 
chlorine until it ia diatincily yellow, and when dta- 
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integrated the excess ^ id is expressed and the mass 
dissolved in a mixture of acetic acid and zinc 
chloride at 65° — 70° C. and further tj^eated with 
chlorinated acetic acid for 12 — 36, hrs., at 60° — 
70° C. The product is then washed and dried at 
60° — 76° C. It 18 soluble in ethvl acetate, ethyl 
butyrate, and pyridine, and insoluble in benzine, 
carbon letraclilonde, and alcohol. 

Cellulose-nitrate composition, and process of mak- 
in(j the same. Mixed cellulose-ester composition, 
and process of making the same. 8. J. Carroll, 
Assr. to ICastman Kodak Co. U 8.P. (a) 1,354,725 
and (b) 1,364,726, 6.10.20. Appl , 2.1.20. 

A COLLOIDAL mixture of tetrachloronaphthalcnc and 
triphenyl pho'«phate is combined with a solution 
containing:' (a) nitrocellulose and fusel oil, or (b) 
nitroccllulobc, cellulose acetate, and fusel oil. 

—A. J. n. 


Cellulose; Production of (a) soda from veqe- 

tablc materials of all kinds, (a) pure soda^cellu- 
loses from wood, straw, esparto, rushes, bamboo, 
manila and other vegetable .materials bij double 
digestion with alkalis and acids. M. Muller. 
G.P. (a) 323,743, 18.6.19, and (b) 32:1,744, 21.8.19 
(a) Diokstion 13 effected ‘by means of soda or sul- 
phate solutions to which alkali or alkalinc-earth 
salts of lower fatty acids have been added or in 
which such salts have been formed by addition of 
lower fatty acids. Crude calcium acetate which 
contains calcium phenolate haa a very favourable 
influence, and the addition of tar oils assists diges- 
tion. (») Soda-cellulose produced by known methods 
of alkaline or neutral digestion is further treated 
with mixtures of inorganic and organic acids or 
their salts The mother liquors from this second 
tnuitment contain preoipitahle substances W'hich 
can lie usr<l for loading and sizing paper, ete. 


Celhdosic maternds; Digestion of wood and other 

the aid of chlorine A, Franz. G P. 

:m,936 18 9 19. 

Tuk chlorine is used dissolved in an indifferent 
solvent, sucli as c.irbon tetrai hloridi* After ex- 
traction of the product with a 2"' aqueous sodium 
hydi oxide solution pure cellulose is obtained. 

- — .1. H. Ij 


Sulphite-waste-liquor prepaiotion and process of 
making the same. F. F Coombs. U.S.P. 
1,327, .^2, 13.1.20. Appl, 12.9.19. 
SuLriiiTK-cellulosc waste liquor is reduced with iron 
and acid and tlmn concentrated, or the liquor is 
hrst lonct'ntratcd and then reduced. The product, 
after dilution, may l)c used for dyeing uiimonlanted 
wool grccnish-biown, and is also useful as an 
insecticide and for dressing the surface of roads. 


Sizing of paper, cardboard, textile fabrics, etc., by 
means of sulphite-cellulose waste liquors. E. 
Ra.sch G.P .323.627, 31.6.16. 

CoNCKNTiiATKi) waste liquoi'.s are used without 
removal of the bast's picseiit, and if necessary with 
addition of further bases. If the calcium com- 
pounds present in the lupiors are decomposed anU 
the lime removed, the adhesive properties are im- 
paired.- . 1 . H. L. 


Cellulose acetate; Manufnctuic of compositions, 
' preparations, or articles a busis o/ — - 

H Dreyfus. U.S.P. 1,353,384-6, 21.9.20. Appl., 
15.4.19. 

Ski E.P. 132,283 and 1^3,353 of 1918j J., 1919, 
896 a; 1920, 14 a. 

Paper-making machines and 

mint of suction boxes m ]. ^ J. Hoess and 

R. J. Marx. E.P. 161,616, 16 12.19. 


Burning fuel. U.S.P. 1,329,300. See IIa. 

Aluminium compounds for sizing. G.P. 323,626. 
See VII 


VI.— BLEACHING; DYEING; PRINTING; 
FINISHING. 

Discharging Indigo Blue with glucose ; Methods for 
- — . A. Scheuiieit and N, WosneHsensky. 
Sealed notes 1990, G.4.10, 1994, 22.4.10, 2019 
1 20.7.10, and 2075, 15.3.11. Bull Soc. Ind. 

Mulhouse, 1920, 86, 26:i — 266. Report by M. 

J Battegay, ibid., 266—267. 

WiiiTK discharge eftccts are obtained by printing a 
fabric dyed with indigo Blue, with a paste con- 
taining .300 g. of glucose, 700 g. of thickening, and 
(optional) ]O0 g. ot zinc oxide and .50 g. of IjOUco- 
tiopo W, p.issing it through a solution of caustic 
; sod.i ot :i0^ B. (sp gr. 1 26) at 100°— 110° C., and 
I immediately through boiling water. A short steam- 
I Ing of the labi le previous to treatment with caustic 
j soda improves tlie lesiilt. For coloured effects the 
I discharge paste contains 2.50 pts. of a suitable dye, 
300 pts. of glucose and 450 pts, of thickening, 'fho 
proce.ss may be combined with the production of 
ingrain dyes, the discharge paste then containing 
200 g. of glucose, 150 g. of a solution of diazotised 
a-naphthyiamine, chloroanisidine, or benzidine, 50 
g. of Leucotropo \V, and COO g. of thickening, and 
being used on indigo-dyed cloth prepared with /?- 
naphthol. A brilliant red discharge is obtained by 
use of a paste containing 250 g. of a solution of 
diazotisevl Azo Rose BBI, 200 g of glucose, 600 g 
of British gum, and 50 g. of Lcucotrope W. The 
printed material is passed through a caustic soda 
I bath at 100° C. If .50 g. of stannous chloride be 
j added to the above disch^arge pastes, the quantity 
I of glucose used may bo reduced by one-half, the 
I caustic soda solution may bo at 20° —25° B. (sp. 
' gr. 116 -1'21) and the resulting colours are more 
j brilliant and intense. Battegay reports that the 
processes are better than the usual one in which 
I the discharge paste consists of a mixture of glucose 
I and caustic soda. — A. J, H. 

! 

i Dnchaiges on tannin-antimony mordanted cotton; 

Production of white and colouied . J. 

! Pokorny. Sc.Tled nolo 2063, 25.1.11. Bull, Soc. 

I Ind. Mulhouse, 1920, 86, 260 — 261. Report by 
P. Binder, ibid.,^Gl—262. 

I Cotton fabric mordanted wdth antimony tannate 
IS printed with a thickened solution of a vat dye- 
stuff, overprinted with a discharge paste containing 
caustic sod.i, steamed in a Mather-Platt, w’ashed, 
so.aped, and dyed w ith basic dyes. The caustic soda 
simultaneously fixes the vat dyc^ and destroys the 
mordant Improved effects are obtained by inco^^ 
porating glucose with the mordant, by chroming 
after steaming, and by adding about 50 g. of an 
alcoholic solution oi /l-naphthol to the vat dyestuff. 
Binder reports favourably on the process, which 
has been previously snggo.sted for discharges on 
indigo. Tho temporaturo should not exceed 30°-|— 
50° C. whilst after-chroming, in order to avoid 
dulling the coloured ground. — A. J. H. 

Deserves unWer Indanfhrene Blue; Process for 

printing . J. Pokorny. Sealed notes 2180—1 

and 2186—7, 23.5 and 26.6.12. Bull. Soc. Ind. 
Mulhouse, 1920, 86, 2.57— 258» . Report by P. 
Binder, ibid., 258—259. 

Cotton fabric is printed with a reserve paste con- 
taining manganous chloride without the addition 
of a bichromate, dried, and dyed with Indanthrene 
Blue. A suitable paste for white reserves consists 
of 370 pts. of manganous chloride, 550 pts, of gum 
tragacanth, and 80 pts. of water. For red reserves 
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on' cloth prepared with ^naphthol the paste con- 
tains 293 pts. of manganous chloride, ^ pts. of 
gum tragacanth, 165 pts. of a solution of diazotisod 
p-nitro-o-anisidine, and 33 pts. of sodium acetate. 

A paste suitable for yellow reserves consists of 240 
pts. of manganous chloride, 200 pts. of Indanthrene 
Yellow R. paste, 500 pts. of ^um tragacanth, and 
60 pts. of water. Tlie addition of 160 pts. of 
stannous chloride to KXX) pts. of one of the above 
pastes, allows roserre.s under Indanthrene Blue and | 
overprinted azo dyes to be obtained simultaneously. ! 
Binder reports that the process works well. | 

-A. J. H. I 

Patknt.s. j 

jio rollers. W. Dean and T. Lyttle. E.P. i 
152,285, 19.6.20. I 

Dye-soap. U.8.P. 1,353,182. See IV. j 

Sidphite-waste-hquor preparation. U.S. P.1,327, 862. i 
,S'ee V. ' 

Washing and cleaning. G.P. 323,193. See XII. ! 


V1I.-ACIDS; ALKALIS; SALTS: NON- 
METALLIC ELEMENTS. 

Sulphuric acid; Method of recovering from 

sodium btsulphafe. I. Moscicki and W. Dominik. 
Przemysl Chetn,, 1920, 4, 17 — 23. Ohein. Zentr., 
1920, 91, IV., 430. 

Sodium bisulphato is mixed with an equal quantity 
of sand or sodium sulphate, and the sulphuric acid 
is then distilled off, only about 01% 
remaining in the residue. ~W, J. W. 

yitric acid; Fractionation of . J. Baumann. 

Chem.-Zeit., 1920, 44, 678. 

By distilling 69'8% nitric nod (sp. gr. 1‘4) using a 
dephlcgmator heated to lOO*^ C., equal volumes of 
distillate containing 0 02% of UNO, and of residue 
containing 69'5% were obtained. Distillation of 
500 c.c. 9P5% acid using a dephlcgmator heated at 
86° C. yields 140 c.c. of 701% acid (the constant 
jailing mixture), and a residue of .'150 c.c, of 100'5% 
acid. 

Chlorine; Pieparation of from hydrochloric 

acid or chloiides. J. Baumann. Chem.-Zeit, 
1920, 44, 677. 

Thb whole of the chlorine in ifydrochlonc acid or 
chlorides can be liberated by means of nitric acid 
of ateut 52% strength, and the nitric acid re- 
covered unchanged, if the chlorine compound is 
added slowly to the boiling acid, using a long de- 
phiegmator, and passing a current of air into the 
reacting gases. (Cf. J.C.S., ii., 684.) 

« 

Ammonia; Very high pressures and the synthens of 

. G. Claude. Bull. 8oc. Chim., 1920, 27, 

705-724. 

Tm author gives an historical account of the 
developments in the synthesis of ammonia, and a 
descripidon of the application of pressures op to 
1000 atm. to this process. {Cf. J., 1919, 885a ; 1920, 
61a, 187a, 665a.>— W. G. 

Ammoniaeal liquor; Automatic supplf of steam in 

dittUlaiion of . 0. Frftre. 8oc. Techn. du 

Gax. Gas J., 1920, 15$, 841-842. 

Tm lower part df tlie boiler from which steam is sup- 
plied to the still is connected with a reservoir open 
at the top ; the level of the water in the reaervoir ‘ 
benee variea with the steam preaaure. A pipe with | 
tie lower etidsBut at an angle extendi ittto the reeer- I 
voir fo that ito end is partly aealed by the water. I 
Itiii pipe ii connected with • pipe lending to the > 


boiler furnace, and according to the steam pressure 
and hence the water level in the reservoir, the end 
of the first pipe is more or less uncovered and more 
or loss air j^assos through to the furnace. A similar 
device may be used when the steam supply comes 
from an independent source, but in this case the 
reservoir is provided with a counterbalanced float 
which actuates a valve on the steam supply pipe. 

Carbon dioxide; Determination of tn hicar- 

bonates in the presence of carbonates. W. Hart- 
mann. Z. anal. Chera., 1920, 59, 289—297. 

In a mixture of alkali bicarbonate and carbonate, 
the former may be decomposed completely by heat- 
ing the mixture with 70% glycerin at 114° — 117° C. 
for 10 mins., and the evolved carbon dioxide may 
be collected and weighed. At the end of the 
10 mins., the temperature should bo lowered to 
100° C., and a current of air aspirated through the 
apparatus to carry over all the carbon dioxide into 
the potash bulb. The alkali carbonate present is 
not affected by this treatment, but the carbon 
dioxide m this salt may be determined in the same 
way by heating the. residue at 180°— 190° C. for 
5 mins., then adding 2 drops of water, continuing 
the heating for 10 mins., cooling to 150° C., and 
aspirating air through the apparatus. When 
ammonium salts are present, the liberated carbon 
dioxide should bo dried by means of sulphuric acid ; 
it is not advisable, in this case, to condense the 
moisture. From 7 to 18 c.c. of 70% glycerin is 
required for each 01 g. of carbonate. — W. P, S. 

Soda-lime as an ahsotbent for industrial purposes. 
H. E. Wilson. J. Ind. Eng. Chem., 1920, 12, 
1000—1007. 

Thh absorptive capacity of soda-lime is, in general, 
inversely proportional to its hardness, the latter 
apparently depending upon the formation of sodium 
silicate, whicn tends to clog the pores of the 
material. This tendency is not directly propor- 
tional to the amount of silica in the lime, but to 
differences in its reactive power. Limes containing 
over 5% of magnesium oxide are less absorptive 
than those rich m calcium. A low content of carbon 
dioxide and ternc oxido is desirable. Extra fine 
lirao yieldiHl granules which were harder, hut less 
absorptive than those from lime of normal fineness. 
Completeness of hvdration app^'ars important to 
insure stability and h.^rdness of the granules. Up 
to 5 ' alkali content the hardness of soda-hnio 
increasim greatly with the addition of the alkali, 
but beyond 6 ' there is a slight but distinct 
decrease in hardness. For sodar-lime in gas-masks 
an alkali content of 5% (dry ba.sis) and water 
content of lO -lS/' is the most desirable for gases 
in general. For the absorption of carbon dioxide 
in steel analyses, oxygen helmet apparatus, etc . 
an alkali content of 4'5?^ and ivater^ content of 
16 — 19% appear to he the best. For chlorine 
absorption 8—9 alkali might bo used. A gre.iter 
proportion nould be liable to cause trouble from 
r.aking. If 2 ’/, of kieselguhr is used the optimum 
alkali content for general purposes is about 3 ' 
instead of 5%, but the increase of hardness thin 
obtained is at the expense of the absorptin* 
capacity.— C. A. M. 

Chlorate and perchlorate formation; Theory of 

electrochemical . N. V. 8. Knibbs and II 

Palfrwman. Faraday 8oc., June, 1920. [Advance 
proof.] 

lUsuLTS of the meaaurement of the conductivitien 
of chlorate, chloride-chlorate, and chlorate-per- 
chlorate solutiona, the velocity conHtanU of the 
reaction hypochlorite to chlorate, and the reaislance 
and potential effecta in technical cella are 
the oata on condnciivitiea and on the dynamn^ of 
the hypochlorite-chlorate reaction a wider 

range than any previontJy pnbliahed. The genor- 
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ally accepted theory of chlorate formation of j 
Foerster and Muller (j., 1903, 417) is reviewed, and ' 
the loss of efficiency in technical working is snown 1 
to be due mainly to discharge of hypochlorite ions. ; 
Regulated addition of hydrochloric acid was found 
to be the most satisfactory method of maintaining 
hypochlorous acid concentration. Insoluble im- 
purities in the electrolyte increase the resistance 
of the solution and therefore the cell voltage, reduce 
the current efficiency by facilitating the loss of 
hypochlorous acid, and exert an erosive action on 
the electrodes, the last effect being of special im- 
portance when platinum anodes are used. The two 
theories ot perchlorate formation advanced by 
Oechsli (J., 1903. 1248) and by Bennett and Mack 
(Trans. Araer. Elcctrochem. Soc., 1916, 29, 823) arc 
discussed, and neither is considered to be adequate. 
It is maintained that perchlorate formation is due 
to chlorate ion discharge, and a mechanism similar 
to that of persulphate formation is suggested. The 
factors in the current efficiency of technical per- 
chlorate formation are discussed, and chloride for- 
mation IS shown to take place during electrolysis 
and to be dependent upon the temperature. — B. N. 


in a carbon-tube furnace under pressure in an. 
atmosphere of nitrogen. Zinc sulphide melted 
under 100—150 atm. at 1800''— 1900° C. ; the fused 
solid had a light grcenisli-vcllow lustrous appear- 
ance and proved to bo the hexagonal modification. 
Cadmium sulphide melted at about 1750° C. under 
100 atm,; it had a dark brownish-yellow lustrous 
appearance when solidified. Mercuric sulphide was 
fused at 1450° under 120 atm.; it formed a matt, 
steel grey solid which quickly became red when 
rubbed. — E. H. R 

White arsenic; Manufuctute of . E. C. 

Williams. Eng. and Min. J., 1920, 110 , 671 — 673. 
To obtain a pure, dense arsenic trioxide from blast- 
furnace flue dust and Cottrell plant dust careful 
regulation of the draught on the furnace from 
which the arsenic trioxide is sublimed, and efficient 
and quick cooling .nre essential. To accomplish this, 
the cooling chambers should be as deep as possible 
and their width .should increase away from the 
furnace, with which they should be connected in a 
straight line by a flue, 2 ft. 6 in. square and about 
50 ft. long.— A. R. P. 


Aluminates of sodium. Equilibria in the system 
Na,0-Al,0,-E,0. F. Goudriaan. Proc. K. 
Akad. Wetensch., 1920, 23, 12f) — 142. 

At 30° C. two stable aluminates occur in the system 
Na,0-A1A-H,(), VIZ., 4Na,0,3AlA,16H,0 and 
4NaP,AlAJf^Hj(). Both form incongruently 
saturated solutions, i.e., are decomposed by water 
and dilute sodium hydroxide solutions. According 
to the mode of preparation aluminium hydroxide 
may be obtained in different forms. Under special 
ccnditions alumina forms a crystalline hydrate, 
Al^Oj.SHjO. The gelatinous hydroxide must be 
considered as a metastablo phase of variable com- 
position. It adsorbs variable quantities of alkali. 
There is probably a continuous transition between 
these gelatinous hydroxides and the crystalline 
hydrate. Aluminium oxide is metastablo at 30° C. 
in respect to the hydrate. The swelling exhibited 
by dosicf:u('d particles of the hydroxide and oxide 
13 dependent on the alkalinity of the solutmn.^ 

(\ilcnini orule; Ej f niction of — fiom adcined 
nuKjnesitc. L. H. Duschak. Chem. and Met. 
Eng , 1920, 23, 628.» 

(k\i.ciUM oxide may bo almost completely extracted 
from magnesite alter calcining at 9(X)°— 950° O., 
by leaching for several hours with water free from 
I .irbon diftxide. If the magnesite has been calcined 
at higher temperatures, and especially it it is 
“ dead burnt.” the extraction is very incomplete 
and is not improved by fine grinding, probably 
owing to the foimation of an insolubl^com^ound. 

Zinc sulphide, Influence of crystalline form flux 
and actual fusion on the 

E. Tiede and A. Schleede. Her., 1920, 53, 1/21 
1725. 

Neither crystalline form of /me .sulphide in the 
pure state is phosphorescent, but when the pure 
sulphide is fused {cf. supia) it becomes stronglv 
phosphorescent. The effect of a flux such as 
potassium chloride in inducing phosphore.scence in 
iinc sulphide is therefore not due to the formation 
of a defi^nite crystalline form, but to the lowering 
of the molting point. The pure fused sulphides of 
the alkaline-earth metals are also pho-sphorescent. 
{Cf. J.C.S., Dec.)-E. H. R. 

;5inc cadmium, and mercury sulphides; 

Attic, ^ Schleede. Ber.. 1920, 53. 

1717-1721. 

'r«ESB sulphides, which sublime without melting 
under atmospheric pressure, were fused by heating 


Tin; Precipitation of by iron. I. M. Kolthoff. 

Rec. Trav. Chim , 1920, 39, 606— b08. 

Whilr agreeing with Bouman (J., 1920, 569 a) that 
under certain conditions iron is capable of pr^ipi- 
tating tin from solution, the author concludes “®ni 
his own experiments that such precipitation does 
not occur in hydrochloric acid solution. — W. Cx. 

Hydrogen cyanide; New synthesis of — by 
catalysis. A. Mailho and F. ‘ie Godon. Sealed 
packet 223, 28.2 18. Bull. Soc. Chun., 1920, 27, 
737—739. 

When carbon monoxide and ammonia are passed 
together over tlioria at 410°7-450° C., an obedient 
vield of ammonium cyanide is obtained. W. U. 

Cyanic acid; Defection of . R. Fosse. Comptes 

rend., 1920, 171, 6.3,5—637. 

If the solution shows an increase in urea con^tent. 
as evidenced by an increase in the weight ot 
xiirithylurca obtained in the xanthydrol test, after 
heating with ammonium chloride for 1 hr., cyanic 
.acid is present. A second method is to precipita^ 
the cvanic acid as silver cyanate. The precipitate 
is divided into two parts one « beated directly 
with aqueous ammonium chloride, the other is nrsi 
heated with nitric acid and then wuth ammonium 
chloride. Both sofiitioiis are then tested for the 
presence of urea by means of xanthydrol. A 
positive result with the first solution and a negative 
result with the second is evidence of the presence 
of cyanic acid in the original solution.— W. U. 

Silkic Mul; A MW form »/ R Schwarz and 

O. Licde. Ber., 1920, 53, 1680 — 1689. • 

By leading silicon fluoride into boiling water a new 
form of silicic acid was obtained, for which the 
term /3-silicic acid is proposed. It dis^lves 
readily in hydrofluoric acid or in sodium hydroxide 
or am'monia solution than the normal a-acid. 
ductivity experiments on solutions of the ^-acid in 
ammonia indicate that it is a more highly P® y* 
mensed form, analogous in some resects to meta- 
htannic acid.^ {Cf. J.C.S., Dec.) B. H. R. 

Lead hydride. F. Pancth and 0. Norring. Ber., 

; 1920, 53. 1693—1710. 

By methods similar to those 'eifiploy^ 
detection of the hydrides of bismuth (B^ 1918, 
51, 1704, 1728) and tin (Ber., 1919, 52, 2020), the 
existence of a gaseous hydride of lead has b^n 
proved. The hydride was first prepared bv the 
action of dilute hydrochloric acid an alloy of 
bismuth and radio-lead (thorium B)j a minute 
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trace of lead hydride in the resulting gas was 
detected by a teat similar to the l^larsh test for 
arsenic. The lead hydride could not be obtained by 
the action of acids on ordinary lead-inagnesium 
alloys, but traces were obtained by a combined 
electrolysis-spark process. (Cf. J.CS., Dec.) 

-E, H. U. 

Rydridei; Which elements joim (lai^tous 

F. Paneth. Per., 1920, 53, 1710—1717. 

The discovery of volatile hydrides of tin, lead, bis- 
muth, and polomuin makes it possible to divide the 
periodic table into two portions, such that all the 
elements in one portion, and only one element, 
boron, in the other portion, form volatile hydrides. 
In other word.s, the four elements immediately pre- 
ceding a noble gas in the table, and, in addition, 
boron, all form volatile hydrides. {Cf. J.C.S , Doc.) 

— E. 11. R. 

Radium; Mia'ochemical reai tions of — : its differ- 
entiation from barium by wdtc acid. G. Deniges. 
Comptes rend., 1920, 171, 633—635 
Although radium salts give results identical with 
those of barium salts in most nncTuchcmical tests 
for barium, these two senes of salts may be differ- 
entiated by the use of iodic acid (J., 1920, 469 a). 
With this reagent the salts of the two metals give 
definite and distinctly different microerystnlliiie 
precipitates, providing the concentration of the 
salt solution does not exceed 0'3%. — W. G. 

Gases; Examination of naturally occurnny . 

F. Hennch. Ber., 1920, 53, 1940-1919. 

Methods for collecting and analysing natural gaNC> 
are described, and particulaily an apparatus for 
removing nitrogen from the rare gases. By circu- 
lating through a tube containing a mixture of cal- 
cium and sodium in the ratio 10! 1, heated to 
600® C., in 10 to 15 inins. the whole of the 
nitrogen can be removed from, for example, a mix- 
ture containing 1 of argon, Tlie ga.s from a cold 
spring near Lcupoldsdorf, Bavaria, was found to 
contain 13% of oxygon, 86'' of nitrogen, and 1 
of rare gas, chiefly argon, {Cf. J.C S., Dec ) 

-E. H. R 

Blast-furnace gas. Hutchinson and Bury. See X. 
Determination of potassium. Morris. See XXHI 

Magnesium ammonium p/iosp/frite. Kunz-Krause. 

See XXfll. 

Patkms. 

yUrie acid; Production of [fiom ammonia]. 

General Chemical Co , ol F. W, de dahii 

E.P 124,759. 28 2.18 Conv ,3 11 17. 

PtmiFiED ammonia is oxidised bv mixing it with 
air and passing the mixture over a lutalyst. The 
nitrogon oxides forra<?<l are cooled and partly con- 
dons«d, after which the residual ga.ses are absorbed 
by water. The dilute nitric acifi produced Iwith by 
condensation and absorption is conducted into a 
tower packer! with .suitable trn\s fontaining hot 
•nlphuric atid, and is vniKiri5W‘d by a downward 
stream of sulphuric acid, tne vapours passing from 
the top of the tower to a condensing 8\^tem. Nitric 
acid containing 97% HNO, i.s obtained by this 
procc8».—W, J. W. 

Nitric acid and sulphuric acid; Apparatus for the . 
recovery of — — from waste acids. C, F. Baer, t 
O.P. 323,416, 27.2.19. 

A PiLN'iifUTMK plant comprises a tower built up of 
sections with soperposed, perforated plates ; 
arcanged internally at ^7'5 mm. distance from the I 
walls. The plates hare large central openings for the 


passage of nitrous vapours, and smaller ones for tho 
sulphuric acid flow, with partition walls between 
the sets of openings dividing the plates into two 
partB.-W. J. W. 

Sulphuric acid and hydrochloric acid' Process of 

obtaining from alkaline-earth salts. J. 

Behrens. G.P. 803,922, 30.6.17. 

Alkalink-eahth salts are caused to interact with a 
weak basic oxide in a neutral salt solution and in 
presence of carbon dioxide. The alkaline-earth 
carbonate formed is separated and the metallic salt 
is decomposed by suitable means. Sulphuric an- 
hydride is thus produced by introducing calcium 
sulphate into ferrous sulphate solution containing 
reduced ferrous oxide, and passing in carbon 
dioxide. Air is then blown through the filtered 
solution, and the ferric sulphate is decomposed. 
For the production of hydrochloric acid magnesium 
chloride made to react with aluminium hydroxide 
in nlnininium chloride solution. — W. J. W. 

.li//om«ii6‘ control of the production of a product 
[<’.(/., sul 2 )huric acid by the contact process]; 
Means tor depending on the change pro- 

duced in radiant eneigy by the presence of un- 
desxrahle gubstanres in the initial material. L. 
Logan. E.P. 151,328, 18.6.19. 

Light or other radiant energy is thrown upon a 
surface or container adapted to receive an auto- 
matically taken sample of the material to be con- 
trolled. A selenium or potassium-sodiura alloy cell 
responds to changes in the transmitted light and 
regulates the supply of tho material. For example, 
in the contact process for sulphuric acid the supply 
of burner gas can bo automatically by-passed il 
arsenic is present by utilising the mirror of arsenic 
deposited in the Marsh test to intercept the light. 
The device i.s also applicable to impurities which 
alter the spci ific rotatory power or refractive index 
of a lifjnid, or which yield a coloured product with 
chcmicol indicators.— C. T. 

Mkah nhiminates; Preparation of pure 

R.Mbrttc Kreres. E P. 111,666. 3 12 19 Conv . 
16.4 19. 

Lime or barjta and bauxit<‘ .arc fuwd with carlam 
in an oloctric fnrnaiv PuLo cabinm or barium 
alumioati' is formed and floats on the top, and it 
ferrous alloy (onlaining silicon, titanium. el(., m 
drawn olF at the Ixittom. From the (alcium or 
barium aluininatc alkali aluminatcs arc obtained In 
interaition with alkali carbonate." C. I. 

.‘ilkah sdicates; Manufacture of readily soluhiv 

. F. .1. Phillips and K. J. Rose. E.P. 

151,3.39, 19 6 19 

A MixTiKE of .silua and alkali lonlatniiig 3 pis. of 
SiO, i« 1 pt, of Xa^) or KjO is mixed with 9 •') 

It) ox of borax and fused. Tlic mass in a vihcou-' 
state IS rolled, dropinnl into water, and ground tdi 
dissolved. Sulphuric or other neid is then spia\<d 
into the solution with continuous agitation until 
the gelatinous silica is rcdi.ssrdvcd, and the solution 
I.s cvapoi atcd.--C. T. 

Comminution ana mixing of materials [alkali sili- 
cates]. F. J. Phillips and E. J. Rose. KP 
151,508. 28.11.19 

Paktially distintegratwl alkali .silicate is intro- 
duced with water into a cIowmI rotating cylinder, 
the axis of which is formed of a perforate ptp»’ 
through which steam is supplied. The ateam pux' 
may be surrounded by a perforated sleeve, and tin 
perforations in tho two pipes may be caused to 
register or not as deeired. A ufety valve may Ik* 
provided to maintain a predetermined steam 
prosaurc in the cylinder .—B. V. 
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Absorbent Isoda^imeh R. E. Wilson. U.8.P. 

1,333,624, 9.3.20. Appl., 16.11.18. 

Soda-lime in the form of hard, unifcgrm grains, 
specially efficient as an absorbent, atid offering low 
resistance to the passage of gases, is prepared by 
mixing 300 lb. of slaked lime with 60 lb. of a 20% 
solution of sodium hydroxide and 120 lb. of water, 
forming the mixture into slabs, U m. thick, drying ; 
till the water content is reduced to 14%, allowing j 
to cool for several hours, grinding, and screening to I 
8 — 14-mesh size. 1 

Potassiiira chloride; Process for obtaining 

\jrom furnace dust], E. Anderson and F. S. 
Moon, juii., Assrs. to International Precipitation 
CJo. U.S P. 1,364,642, 6.10.20. Appl., 8.3 19 
Fuhnacr duet containing potassium sulphate and 
chloride is washed with calcium chloride solution to 
convert the potassium sulphate into chloride, after 
which the solution is separated from solid matter 
and the potassium chloride recovered. — \V. J. Sv. 

Potassium chloride; Method of recovering from 

brine. J. L. Silsboe. U.S.P, 1,353,283, 21.9.20. 
Appl , 22.10.19. 

Bkine containing sodium, potassium, and mag- 
nesium chlorides is evaporated at atmospheric tem- 
perature until nearly saturated with respect to 
potassium chloride, and after separating precipi- 
tated sodium chloride is further concentrated at 
atmospheric temperature to precipitate mixed 
chlorides of potassium and sodium without precipi- 
tating magnesium salts.— C. 1. 

Nitroiicn compounds [cyanules] Ptoccss of forming 

, C. B .Jacobs, Assr. to Air Reduction Co., 

Inc U S.P. 1,004,561, 5 10.20. Appl., 19.8.16. 

Cauhonackous material, such as coke, is intimately 
mixed with an alkali metal compound, and the mix- 
ture, while in a pulverulent condition, is heated to 
expel its volatile constituents. The porous coke, 
enclosing the alkali metal comnound, is then heated 
to, and inai .tamed at, an elevated temperature, 
and nitrogen is introduced into the mixture. 

— W. J. W. 

Ammonui ; Piodudioii of • — — [/rein (inide cyan- 
ides]. F. J Metzger, Assr. to Air Rcnluction 
Co. C.S P. 1,354,574, 5.10 20. Appl., 15 10.18. 
Cyamue furiUKc jiroducts containing iron are sub- 
jected to the action of dry steam at a temperature 
above that of condensation of the steam and below 
500° C , wberehv loss ot ammonia by formation ol 
fcrrocyanido i*, imnented. — A d(‘ W. 

Nifrc-caliC ; Piocas of obtaiiniu; a liquid of high 

acidify from . W. C Holme.s, Assr. to E. I. 

du Pont do Nemours and Co U.S.P. 1,. 351, 649, 

6.10.20. Appl., 27.11.18 

By continuous treatment of nitre-cake with wmter 
in such quantities, as to prevent complete solution, 
a solution of 20- 30% acidity i.s obtained. 

— W. J. W. 

Bismuth onde ; Making K. R, Darling, Assr. 

to Elhs-Foster Co. U.S.P. 1,354,806, 5.10.20. 
Appl., 4.1 19. 

Yellow bismuth oxide is prepared by fusing 
bismuth with sodium nitrate and passing chlorine 
into the fused material. — 1, 

Aluminium chloride; Method of manufacturing 

. F. C. Frary, Assr. to Aluminium Co. of 

America. U.S.P. 1,354,818, 6.10.20. Appl. 

26.6.20. 

Chlorine and a reducing agent are added to a 
pulverulent mass of aluminium dross.— C. I. 


Aluminium compounds for sizing papers and oilier 

purposes; Preparation of . G. Muth. G.P. 

323,626, 19.8.19. Addn. to 319,420 (J., 1920, 617 a). 

An excess of acid substances is employed in decom- 
posing the origiiiul inaleiial, and the excess is after- 
wards so far neutralised that the final product re- 
main.s liquid. Neutralisation is effected by means 
ol magnesium oxide or carbonate or materials con- 
taining these, or with niixturos of magnesium com- 
pounds w'lth basic compounds of the alkaline earths 
or alumina, e.g., aluniinates or soluble aluminium 
hydroxide. — J. H. L. 

Alkali sulphates; Manufacture of from alkali 

chlorides by decomposition with alkaline-earth 
sulphates or magnesium sulphate. Salzw'erk 
Heilbronn, C. Kassel, and T. Lichtoubergor. 
G.P. 299,775, 11.6 15. Addn. to 289,746 (J., 
1920, 405 a). 

A MOLTEN mixture of alkali chlorides and sulphates 
of the alkaline earths or magnesium is superneated 
and agitated with steam, after which it is allowed 
to settle, and the pure alkali sulphate is separated 
from the residual alkaliuc-carth oxide or magnesia. 

— W. J. W. 

Cyanamide solutions; Manufacture of from 

crude calcium cyanamide. H. Danneel, and 
Elektrizitatswerk Lonza, A.-G. G.P. 302,495, 
13.3.17. 

Crude calcium cyanamide is treated with carbon 
dioxide, or gases containing it, before being mixed, 
with water. — W. J. W. 

Amides of alkalis and alkaline earths; Manufacture 

of . Badischc Anilm- und Suda-Fabnk. 

G.P. 323,656, 24.5.14. 

Dry ammonia gas is passed into solutions of alkali 
or alkaline-eai th metals in anhydrous caustic 
alkalis. As the formation of amides takes place at 
about 275° C., loss of ammonia through dissociation 
is avoidi'd. — W. J. W. 

Sodium percaihonate ; Pi eparation of a substance 

containing from sodium peroxide and carbon 

diocide. L. Schwedes. G. P. 324,869, 1.1.18. 

Carbon dioxide is passed into a paste of sodium 
peroxide and alcohol. The heavy yellow peroxide 
changes to a white flocculent mass containing 50% 
of percarbonate with about 7% active oxygen. 

^ -C. I. 

Sulphur; Piocess for obtaining fiom hydrogen 

sulphide, or mixtures containing it. Chem. 
Fabr. Rhenania, and F. Projahn. G.P. 298,844, 
1.2.16. • 

The gases to be treated arc passed downward* 
through a layer of contact material, such as 
bauxite, of 30 cm. thickness, at about 330° C., and 
then through u low r layer of such greater thick- 
ness as to allow' the gases to cool down to the 
desired minimum temperature, approximately 
200° C. A conical heap of the same contact 
material may be placed round the charging hole of 
the fuinace. The main reaction, H,S-f 0 = H,0 + 8, 
proceeds most favourably at 300° C. The injurious 
secondary rejction 2H,0-f 38-211,8 -f SO,, is only 
feeble at 200° C., and in the lower layer of the 
contact material is largely replaced by the reaction 
2H,S+SO, =211,0+38.— \V. J. A\*. • 

Sulphuric acid; Concentration of . A. 0. 

Bohre; K. C. Bohre, extrix., Assr. to Norsk 
Hydro-Elektrisk Kvaelstofaktieselskab. U.S.P. 
1,3^,448, 21.9.20. Appl., 27.3.19. 

See E.P. 132,704 of 1919; J., 1919, 817 a. 
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Thoiium [compounds]; Manufacture of . H. 

Wade. From Lindsay Light Co. E.P. 151,854, 

19.11.19. 

Sbr U.S.P. 1,329,747 of 1920; J., 1920, 232a. 

Badium; Producing compounds of . H. 0. 

Hedstrum. U.S.P. 1,353,532, 21.9.20. Appl., 

21.6.19. 

Sbk E.P. 136,768 of 1919; J., 1920, 156 a. 

Aluminium compounds ; Process of producing . 

H, J. Goldschmidt, Asar. to Det Norske Aktiesel- 
skab for Elektrokeraisk Industri, Norsk Industri- 
Hvpotekbank. U.S.P. 1,354,824, 5.10.20. Appl., i 
19.3.17. 

Sb* E.P. 113,276 of 1918; J., 1918, 466a. 

Atomising liquids. G.P. 302,554. See I. 

Pecovering ammonia. E.P. 136,834. See 11a. 
.4mmonja om //(^uor, G.P. 324,582. »Sce ILv. 


Vni.-aASS; CERAMICS. 

Patents. 

Glass; Iteduction in size of the bubbles contained 

in . Schott und Gen. E.P. 147,487, 8.7.20. 

Conv., 7,12.14. 

The gLss is subjected, when in the softened state, 
to a pressure of at least 200 atm. The reduction 
in size of the bubbles is partly due to the com- 
pression of the gases forming the bubbles, and 
partly to the absorption of the gases by the glass. 

-H. S. H. 

Kilns. T, West and J. Hodgson. E.P. 151,709, 
26.6.19. 

The kiln chamber is divided by partitions into five 
^oces, with fire-grates adjoining the outer spaces. 
The heating gases enter the latter near the top, 
descend, pass up thr.mgh perforat«Hl floors into the 
intermediate spaces, and thence down the central 
chamber. From the bottom of this central space 
four flues extend to the top of each other chamber. 
Part of the heating gases from the central chamber 
passes through these flue.s and is used over again 
in th« outer and intermediate chambers. Air 
enters under the fire-grate, passes up a hot air flue 
and enters the outer spaces at the top. Hot sir is 
also allowed to enter the renlral chamber to mix 
with the heating gases which are conveyed by the 
four return flues to the outer chambers. Air flues 
abore the fire-grate enable the process of “ salting " 
to be carried out.— H. H. H. 

Ovens' (Jontiniufus and intermittent Dress- 

* ler Tunnel Ovens, Ltd., and J. Williamson. E. P. 
151,722, 27.6.19. 

Two burners are placed at tho middle of the length 
of the oven and on opposite sides of the go^s 
apacee. They are fired from gas producers 
which form part of the side walls of the oven. 
Hot air can be supplied to the burners from 
the interior of the oven. The hot gases p88,s 
into heat accumulators built at the sides of the 
oven, and containing refractory cheouerwork. | 
These chamheri are connected with kn extiaust fan | 
by means of horizontal pipes freely exposed to the : 
interior of the oven at the inlet end, so that heat | 
from the wasteVlses effects the preliminary heating ! 
of the goods. The heat accumulators are provided 
with inlet and outlet dampers which enable a trans* j 
verse eur^i of air, beatM by the aocomulator. to I 
eater th^vea tad flow rouad the goods. Wiiea 
these dampers are closed the hot gases from ihe 
fmnier beet ap the eoeamalstor sad pass to w 


chimney. By- means of reversing valves and 
dampers it can be arranged that one accumulator 
is heating up while the other discharges hot air 
into the oven.. A more uniform and a higher tem- 
perature is attained by means of these devices, 
without increasing the amount of fuel used. When 
required, material for salt glazing is injected into 
the heat accumulator immediately after it is put 
I into connexion with tho oven. An oxidising or 
reducing atmosphere can bo produced in the oven 
' at will.— H. 8. H. 

Decorating kiln and the like. M. Solon, Assr. to 
The Potters Equipment Co. U.S.P. 1,354,618, 
5.10.20. Appl., 8.12.17. 

The kiln is provided with heating flues in opposite 
walls, each flue haying a heat supply connexion and 
an outlet connexion. A by-pass heating flue, 
placed in one of tho outer walls, has its upper end 
connected with the other flues near the supply con- 
nexion, and its lower end connected with the same 
flues near the outlet connexion.— H. 8 . H. 

T anneUkiln. P. Dr.essler, Assr. to American Dress- 
ier Tunne* Kilns, Inc. U.S.P. 1,354,641, 6.10.20. 
Appl., 22.1.19. 

Combustion chambers are arranged on each side of 
the interior of the inclosing structure of a tunnel 
kiln. Each combustion chamber is divided into two 
swtions connected by a sleeve, which permits rela- 
tive movement between tho sections. Means are 
provided for introducing gas and highly heated air 
into one section of each chamber, and of projecting 
the gases longitudinally into the adjacent section 
of tho chamber,— H. S. H. 

Glass hnif, E. (’ U. Marks. From Universal 
Glass Co. E.P. 151,361, 2.3.6.19. 

Glass; Manufacture of plate and other window 

and apparatus therefor, J. Ramsey. E.P. 
151,543, 13.3.20. 

Glass bulbs and other necked glass vessels; Methods 
of and apparatus for operating upon — — , 
British Thomson-Houston Co., Lul. From 
General Electric Co. E.P. 151,7/1, 25.7.19. 

Glass gathering and blowing machines. W. 
Evans. From Kuropaischfr Verband dcr Fln^rli 
enfnbriken Ges h) P. 151,8,31, 16.10 19. 


IX.-BUILDING MATERIALS. 

Patents. 

Wood; Preserving and fireproofing of — — , I. Di* 
Vcochis. E.P. 151,661, 3.3.19. 

The wood is placed in a hermetically seahnl con 
tainer and tne sap rimoved by reducing tin- 
pressure. A tittle free alkali is added to a solution 
of double sulphate* or chlorides of copper, zinc, and 
magnesium with ammonium, and a suitable anti 
septic, and the solution is sucked into the contnim i , 
which is then subjected to a pressure of 8 to 14 aim 
Tho wood after removal is air-dried until it lui'^ 
lieen reduced to the weight which it would have li nl 
if it had been seasoned in tho ordinary way. 

-H. i H 

Koad-making or paving materiaU, and method n/ 
manufacturing the same. C. Honda. E V 
151,862, 16.11.19. 

Roax>-icaiiko or paving materiaU are made by nuTj 
ing tarry matter with table salt, roain aaponifion 
with tlaKed lime, and roain aolDhtireitecI wiih 
entpbur jMwder, clay being aUo added if desired 
The aalt laereaaea the viacMiiy of the ter and im 
provea iia impregneting and aolidifjing power, tin' 
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saponified rosin acts as a binding material, and 
the sulphuretted rosin protects the surface from 
being affected by temperature changes.— H. S. H. 

Calcium~8ulj)h(itf products [plaster]; Betarder for 

. F. E. Culver. U.S.P. 1,^30,058, 10.2.20. 

Appl., 17.3.19. 

Titb setting of plaster or the like i.s retarded by 
^ addition of vegetable gluten dissolved in potassium 
or sodium hydroxide solution and mixed with lime. 

Cement raw materiah; Treatment of . If 

Cappenberg. G.P. 323,290, 29.1.19. 

Dry ferric chloride, or a mixture of aluminium 
chloride and ferric chloride, or a solution of both 
salts, is added to cement raw material before burn- 
ing. The salts promote the evolution of carbon 
dioxide from the material, and a porous clinker is 
obtained. — W. J. W. 

Concrete hlocl.s, slabs, etc.; Manufacture of . 

G. Schalk. G.P. 323,526, 1^.4. 19. 

Pumice sand heated to 1000° C. is mixed with sand 
etc. in a drying and mixing machine, and the 
product is incorporated with a prepared mixture 
of cement and water at about 80° C. — W. J. W. 

Li<iht concirte for ship-lnuldinq ; Vrocess for manu- 

facturing . A. Hambloch. G.P. 323,643. 

13.3.19. 

Volcanic sand, pumice, tufaccous limestone, or 
granulated slag is mixed with lime and formed into 
lumps by .shaking, after which these are hardened 
by means of steam under pressure, reduced to small 
size, and mixed with cement. — W. J. W. 

Portland awenf; Utdjsation of low grade carbon- 
iferous material in manufacture of . R. \\\ 

Lesley. E.P. 152,106, 4.7.19. 

See U S.P, ^ 323.291 of 1919, J,, 1920, Goa. 

Sul pint e - waste -hqu or prepaiation. U.S.P. 

1,327,862. See V. 


X.-METALS; METALLURGY, INCLUDING 
ELECTRO-METALLURGY. 

lion oK'^'; Mu loseopical e ramination of with 

special leference to its value in dressing processes. 
U. Schiieidcrhohn. Stahl u. Eisen, 1920, 40, 
1261—126.0. 

The author recommends the use of the microscope 
to investigate the natme of ia« materials^ pro- 
ducts, and working methods. It is of service in 
determining if the concentration of low-grade ores 
is an economical proposition, in determining 
mineralogioal composition, and in ascertaining 
whether ores are suitable for magnetic separation. 
It has also proved of value in determining the iron 
content of mixed iron ores. ^<’r<>m the microscopical 
appearance the nature of the gangue can bo asce.- 
tained, and hence its specific gravity and probable 
behaviour in wot mechanical separation. Separa- 
tion processes may he controlled by microscopical 
examination of the products at different stages, and 
the method of combination of valuable and useless 
components in iron ores, e.g., the form in w'hich 
manganese and phosphorus are present, may be 
ascertained. The microscope is also of service in 
examining the structure -and intermixture of 
crushed and intermediate products, in controlling 
the briquetting and agglomeration of concentrates, 
and in the examination of slags.— T. H. Bu. 


' Blast-furnace gas; Hough-cleaning of at Skui- 

ntngroye by the Lodge electrostatic process. A. 
Hutchinson and E. Bury. Iron and Steel Inst., 
Sept., 1920. [Advance proof.] 18 pages. 

, The electrostatic plant is divided into sixteen clean- 
ing units, each with two discharge grids plac^ in 
senes. This multiplicity of chambers w.is adopted 
to ensure maximum contact between the electro- 
static discharge and the gas to be cleaned by split- 
ting up the gas flow into multiple streams; also to 
avoid passing largo quantities of dirty gas into the 
system when cleaning the chambers (during which 
operation the discharge must lie cut off), which 
would have been the case if a smaller number of 
larger chambers had been employed. The pressure 
employed is 40,000 volts. The entire make of gas 
from 3000 tons of pig iron per week is treated with 
a consumption of 50 kw. Each cleaning chamber 
is provided wuth two cleaning hoppers, into which 
the dust 18 shaken from the grids by rappers. The 
dust content of the gas is reduced from 6 — 6 g. to 
, 0 8 — 1‘1 g, per cb. m. with 15 — 20% of the plant 
, not yet in action. When the plant is complete it 
j should be possible to keep dow n the dust content to 
0*5 — 0 7 g. per cb. m. The dust (recovery, 48 — 60 
' tons per week) is removed every 8 hrs. and is taken 
I to the potash extraction plant by scraper conveyors. 

■ The potash extraction plant consists of mixers for 
; lixiviating the soluble salte from the duet, re- 
j volving filters for separating the soluble matter 
j from the solution of chlorides, and two Kestner 
, evaporators. Potassium and sodium chlorides are 
separ.ated by fractional crystallisation from calcium 
chloride, and potassium chloride is further frac- 
tionated from sodium chlornlo. The potassium 
chloride recovered amounts to 27% of the dust. The 
sensible heat of the gas is not greatly diminished, 
the temperature of the raw gas being 220° — 250° C. 
and of the cleaned gas 2(X)°— 220° C.— A. G. 

Soft iron. IT. Goerens and F. P. Fischer. Elektro- 
chem. Zeits., 1920, 27, 1- 5, 11—16. 

'fESTs were made on a soft iron prepared by the 
. open-hearth process and having an average 
composition 0 0 057%, Si 001%, Mn 0’097%, 
P 0 01%, S 0021%. The structure consisted of 
coarse ferrite crystals which increased in size to- 
wards the edge. Tests on rolled and forged bars 
and plates gave an average yield point of 21 kg., a 
breaking stress of 31 kg., an elongation of 47%, and 
a contraction of 80%, and compared favourably 
with tests made on copper bars. Impact teats on 
differently notchec^ bars gave good results, and 
, bending tests with plain and screwed bars were also 
satisfactory, the results being similar to those 
obtained with copper. Repeated bending tests gave 
a superior figure to similar tests on copper, while 
welded bars bent through 180° without fracture. 
Incorrect heat treatment or ^ork developed a 
coarse crystalline structure resulting in brittlene^, 
but this could be avoided or removed by reheating 
at temperatures not less than 920° C. — J. W. D. 

da'ics fiom iron made by various processes. E. 

Piwow arskv. Stahl u. Eisen, 1920, 40, 1365 — 1366. 
The author has determined the percentage com- 
position of the gases given off by Thomas pig iron, 
avoiding the experimental error of allowing access 
of air to the molten metal by the use of a special 
chill moulds A stream of nitrogen was passed 
through the top of the mould while it was filling 
with metal, thus proventing action between the 
carbon of the pig iron and the •oxygen of the air. 

' Samples of the gases were taken at the beginning, 

; middle, and end of tapping, five being taken in 
j each case at intervals of a minute. The com^i- 
tion of the gases at these three stages was: \X).« 
0*40— 0-85, 0'46-0-74, O'SO-O-iS; CO, 24-0--81*4, 
I 36-4— 41-9, 42-2-43-9; 30-8-49*6, 42‘&-^*7; 
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44cl— 48-3; and N„ 18'6~44*3, 9-8~19-8, 9*1— 
12’5% respectively. In the most favourable cases 
the sum of the hydrogen and carbon monoxide 
amounted to 88*5%, while in Munker’s experiments 
(Stahl u. Eisen, 1904, 23) 70% was reached only in 
the case of spiegel. Very little gas was given otf 
after the pig iron had solidifiod. — T. H. Bu. 

Steel; Physical propeities of arc-fused . H. S. 

Rnwdoii, E. C. Grocsbeck, and L. .lordnn, Chom. 

and Met. Eng., 1920, 23. 677-684. 

Tk8T specimens were machined from blocks of arc- 
fused metal, built up by depositing the fusoil metal 
as a series of “ bead.s,” so arranged that they were 
parallel with the axis of the tension specimen which 
was cut later from the block. Two senes, repre- 
sentative of a “ pure ” iron and a low -carbon steel, 
as used for welding elec trodes, were examined. The 
general effect of the fusion was to render the two 
materials more nearly of tlio same composition, due 
chiefly to the loss of carbon and silicon % oxidation. 
A slight coating on the electrode before fusion had 
little influence in preventing this oxidation. The 
most noticeable change in composition was the in- 
‘ crease in nitrogen content of the metal, following 
roughly the increase in current density. AH the 
specimens contained a considerable number of 
cavities and oxide inclusions and no definite rela- 
tion between “soundness” and current density 
within the range employed was shown. When 
strosscxl in tension, low ductility values were given; 
the elongation of the test s{>ecimen appeared to be 
a mcHbU'.e of the adhesion between the successive 
added layers, being due largely to the cumulative 
effect of numerous imperfections rather than to the 
real property of flic metal itself, which, judged by 
its behaviour on bending, was inherently ductile. 
It is seeminglv impossible to fuse the metal with- 
out serious imperfections, which are so gross that 
the changes in tbomical composition whnli tin- 
fusion entails, together with the arcompanving 
unusual features of micro-structure, are of minor 
importance in iletcrmming the strength, dura- 
bility, and other properties of the arc w'eld. 

C. A K 

Corrosion of it on and steel; Influence of copper, 

manganese^ and chromium on the . E. A 

and L. T. Richardson Tran.s. Anier Eloctro- 
chem. Soc., 1920, 12^l---l3<') [Advance copy.] 
Copper and mangnnebo have a mutual actum in 
their effect on the atmospheric eorrosion of iron. 
Copper alone r<niuces the corrosion of pure iron, 
and to a still greater extent thak.uf -.twl (ontaining 
manganese, the latter onliancing the clfect of the 
cmipcr. Ji manganese is replaced by cliromium the 
effect is still more [ironounced. The authors con- 
sider that in commercially pure iron the presence 
of copper produces an inter-grain film of oxide or 
other com^und ofriron, and that this film confers 
rusWesisting properties on the iron. BetwcH^n 
and 1000 C. this mter-grain material becomes 
weak and plastic, producing red-shortness in the 
iron. Additions of manganwe and chromium re.siilt 
in a smaller gram size and conseouently increase in 
reaisiance to corrosion. Tliese elements also lower 
the red-short range of temperature, and if present 
in sufficient quantities this range occurs at a tem- 
perature below that at which the inter-grain film 
becomes weak or plastic,— J. W. I), 

Meialt; Solution of in ncuU as regaled to cor- 

romn. W. D. Richardson. Trans. Ainer Elcc- 
troebem. 80c,, 1920, 153 — 186. [Advanrt* copy.] 
(C/. J., 1920, 606 A.) 

CosiOiroTf and solution of metals in acids may be 
considered at actions tending to go forward at rates 
proportion^ 86 solution tension and hydrogen ion 
conoentratioiu but subject to the acoelerating and 
retarding inlrasnce of many substances acting as 


catalysts. Cast metals are relativelv less attacked 
in the presence of much oxygen than the purer 
roU^ metals. They arc also relatively less 
attacked an oxidising acid, such as nitric acid, 
than by the non-oxidising sulphuric and hydro- 
chloric acids. Silver, copper, and formaldehyde, as 
j catalysts, all reverse this action and cause the rates 
I of solution of the cast metals in nitric acid to be 
I increaswl and the rates of solution of copper-bearing 
j and pure open-hearth irons to bo reduced. Plati- 
I num, while catalysing the rolled metals negatively 
I 111 nitric acid, catalyses them positively in sulphuric 
I and hydrochloric acids, and is without action on the 
I cast metals in any acid. Nickel as a catalyst pro- 
duces no effect on any of the metals in any of the 
acids except on alurnmiiim m hydrochloric acid, in 
, which case the rate of solution is greatly increased. 

Aluminium is not affected by any of the catalysts in 
; ritrie or sulphuric acids, — J. W. J) 

Zinc retorts; Determination of the thermal condi- 
tion of the charge in . 0. Muhlhaeuser. 

. Mctall u. Erz, 1920, 17, 209—212. 

During a zinc distillation the temperatures of the 
retort and combustion chamlx'r were recorded 
at the end of each half-hour. On charging 
the retort the temperature of the combustion 
, chamber fall.s rapidly at first, remains constant at 
' about 1050° C. for a considerable time, and then 
rises slowly to the maximum (1300° C.) The tem- 
, perature of the retort charge rises slowly to about 
, 1000° C., whcio it remains constant for some hours 
due to the reduction of the zinc oxide to metal, 
w'luch reaction absorbs 80,600 cals The tempera- 
ture then slowly rises while the zinc distils, to a 
' maximum 100° 1.50° C, below that of the com- 
hustuui ( hambor.--A. R. P. 

Ztnr itid lUation : Determination of the <iunntii)f of 
gas evolved dun mi - (), Muhlhaeuser 

Mctall u. Erz, 1920, 17. 115-420. 

Tauufs and gniplis are given showing the tempera- 
ture and pressine in tb(‘ retort and the volume and 
nitiogcn (oiitcnt of the gases ovolvcxl during tin- 
progress of the distillation of zinc from zin<' oxnic 
(roasted blende) ami antlir.uite The rate of evolu- 
tion of ilie gases is greatt'st at the eommcnccment of 
(be op4Tation. wlioii the temperature of the retort 
has reaeliod 1000° (! , and falK rapidly during the 
next two hours, afti'r whnb ik .iguain riH<\s with the 
rise in teiniKTiituro to a second maximum, wlmh, 
however, is mm h lower than the first The rale 
th<‘n v'raduallv decreases until the end of the dis- 
tillation The nitrfigen lontent of the gases is ,it 
a rnnximuin at the beginning, then slowly decreaMs 
until the mnldle of the distillation, after wbidi it 
agniii rises to n inaxininin at the end of the opera- 
turn A. R. P, 

.Xlintuuium rnitiutf olltnit, Dtinul method foi the 
atuduvs of light — H M Berry. .J Ind 
Eng. (’hem., 192t), 12, 1000. 

The alloy (1 g.) is disaolved in 20 c.r. of 25 V' so<lium 
Indroxido Milution, the solution imniediatelv 
diluted to <100 c.r., and filtered and the insoluble 
rcHicluc (containing Hn, Cu, Pb, Ke, Ni, Mg, pait 
of the nianganew, and tratvs of atummium) washed 
at least ten times with I V sodium hydroxide solu- 
tion. The filtrate (< ontaining about 99% of the 
aluminium and xinc. and the remainder of the 
manganese) is trcatcfl with formic scid to give an 
, excess of 25 C.C.. and Umn with hydrogen sulphide 
to prwipitate tne line as sulphide, which is dis- 
solved in acid and the solution titrated with ferro- 
cyanide. The original alkali-insolubie portion is 
digesUNi with nitric acid and the tin extracted from 
; the residua by means of ammonium sulphide nnd 
chloride solution, and procipitated as sulphide, 
wliich it ignited to finO,. Thi nitric acid solution 
is eicciro^sed to determine copper and lead, the 
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iron -and aluminium separated from the exhausted 
electrolyte, and the iron determined by titration 
with permanganate. Nickel is determined in the | 
filtrate from the iron and aluminium by^mcans of j 
dimethylglyoxime, and the magncsiuhi determined 
in the nitrate from the latter operation by precij[)i- 
tation with ammonium phosphate. To determine , 
manganese the alloy is treated with sodium hydrox- i 
ide solution and then with nitric acid, and I 
the solution treated with silver nitrate, i 
oxidised by means of ammonium persulphate, and | 
titrat(‘d with arsenito solution. Silicon is deter- ; 
ininixl by dissolving the alloy in sulphuiic and > 
nitric acids, adding hydrochloric acid, evaporating, 
extracting the residue with hydrochloric acid, and 
filtering off and igniting the silica. — C. A. M. 

Copper-aluminium alloys or hardeners; Manufac- 
ture of rich — 11. J. Anderson. Chcni, and 
Met. Eng., 1920, 23, 617—621. 

For the manufacture of rich coppei -aluminium 
alloys containing 33, 50, or 67% Cu, tho following , 
method is rtcommended. About one-third of the 
aluminium is melted in an irorf pot, cold pigs of 
aluminium are then thrown in to cool tho metal, , 
after which a quarter of tho molten copper is , 
poured in. The temperature rises owing to the 1 
neat of combination of tho two metals, more ; 
cold aluminium is therefore added until some solid ' 
metal IS seen floating in the molten alloy. Another ' 
quarter of the cupper is then poured in and tho 
process repeated until the whole of tho metals have 
been added and thoroughly mixed, when the alloy 
is poured or ladled into pigs. The euUHtic alloy 
(67% Al, 33% Cu) melts at 540° C., that containing 
50% Cu at 575° C., and that containing 60% Cu at > 
658° C. All the ulloys are brittle and may be 
readily broken up for use in hardening aluminium. i 

—A. R. P. 

Ternary alloys and coefficients of equixuiUnce. L, 
Guillet and A. PortoMii. Rev. Met., 1920, 17, I 
561—567. i 

A TiiKORKTiciL and mathematical consideration of ^ 
tho principles governing the influence of the 
addition of a third metal to a biliary alloy such as : 
brass. This addition of a third metal may have ! 
the effect of displacing the eutectic point in the I 
diagram to the left or right, so that tho resulting I 
alloy under the microscope exhibits a structure j 
corres[)onding, in the case of brass, to a copper i 
content quite different from its real content of 1 
copjier. The relation between the two may be ex- 
100 A ' 

pressed by the equation A' — where A ! 

and A are the apparent and real percentages of 
copper, q is the quantity of tho third element 
added, and t is its coefficient of equivalence, i.e., tho 
proportion of zinc which replaces 1% of the element 
in tlm alloy of apparent composition A . In 
the triangular diagram of a ternar;y alloy it is 
possible to draw isomicrogrnphic lines throiigh 
points representing the composition of alloys having 
similar niicrographic structures, the general equa- 
tion of the lines is ^ loO “ 

Uotyhiknum, cobalt.and chiomium alloys; Analysis 

„l j, R. Camp and J. . Marden. J. 

Ind. Eiig. C'hem., 1920, 12. 998. 

A 8M*U. quantity of tho alloy is disaplvod ■« » f®" 
c.c of aqua regut, 3 c.c. of aulphunc ac d ad(k^ 
and the liquid evaporated until white fumes 
anuear diluted to 100 o c., and transferred to a 
a£^l pressuro bottle. The solntion '« 

5—10 mins, with hydrogen sulphide, the bottle 
closed and placed for an hour in boiling water. The 


precipitated molybdenum sulphide is washed fr^ 
from acid, rcdissolved, reprecipitated and again 
washed, and finally ignited for 2 hrs. and weighed 
as MoO,. The filtrate is boiled, treated with 
sodium peroxide, and again boiled, and the pre- 
cipitated cobalt hydroxide washed with dilute 
hydrogen peroxide, the black cobaltic hydroxide 
ignited, and the residue of CojO^ weighed. As a 
rule it 13 necessary to dissolve the precipitated 
hydroxide in dilute hydrochloric acid, and to re- 
prccipitato it. The filtrate is acidified, boiled to 
remove hydrogen peroxide, and the chromate 
titrated with ferrous ammonium sulphate solution 
t'lther by an electrometric method or with potassium 
lerricyanide as outside indicator. — C. A. M. 

Zinc, cadmium, and rneicuiy sulphides, Tiede and 
Schlccde. See VII. 

Thermo-couples. Wilson and Epps. sSee XXIII. 
Zjirconnun. Smith and James. See XXIII. 

Patents. 

Flotation separation of mineral substances. T. H. 
Palmer, H. V. Scale, and R. D. Nevett, E.P. 
132,260, 3.9.19. Conv., 2.9.18. 

Ork containing mixed sulphides is subjtjcted to a 
flotation treatment in an aqueous medium contain- 
ing elemental sulphur, added in proportion of 0’5% 
of the quantity of ore, whereby one of the sulphides 
is removed, the residue being subjected to further 
flotation in tho same medium with the addition of 
an acid or a frothing agent or both and with the 
temperature raised. — J. W. D. 

Furnace foi the heat treatment of steel, iron, or 
the like. J. R. C. August. E.P 151,323,17.6.19. 

A uEMov'^ABLB iiiuffle is supported concentricallv 
within a furnace chamber by a number of firebrick 
partitions which form flues for the heating gas, the 
latter being generated by the burning of solid fuel 
in a fiie-box at the rear and introduced by a port- 
hole into one of the longitudinal flues, or by the 
burning of liquid or gaseous fuel in a burner 
placed longitudinally below the muffle. The furnace 
18 wound with electric coils so arranged that tho 
iron or steel inside is located in the magnetic field 
produced by the current, the critical temperature, 
i.e., the magnetic change point, being indicated on 
a galvanometer. — J. W. D. 

Tin scruff produced i# the making of tin and feme 

plates; Treating . G. H Clegg. E.P. 

151,374,25 6.19. 

! Trr scruff IS crusheil, agitated w’lth cold water in a 
tank to dissolve the zinc chloride, and the lighter 
particles of sludge separated from the zinc chloride 
in the liquid drawn from the tanU by means of a 
vacuum filter or filter-press. The sludge remaining* 
in the tank is ground and agitated with cold water 
till pasty, the heavier particles of tin screened off, 
and the ‘metallic oil scip or “ tin soap,” consisting 
of tin oxide, palmitin, and palmitic acid, separated 
into those constituents by nitration and treatment 
with hydrochloric acid. — J. W. D. 


Shernrdtzing ; Drums for . S. 0. Cowper- 

Coles. E.P. 161,426, 6 8.19. 

A ROTATING d*im IS fitted with a central longi- 
tudinal tube, the annular space around it forming 
a chamber for the articles to he sherardised and the 
zinc dust. The tube is limited ciMier by gas jets, 
electric heating rods, circulating hot oil, or super- 
heated steam, the heat passing into heat-insulated 
chambers at either end and thence through a series 
of tubes extending longitudinally through the 
annular space and through an outer jacket on the 
drum. — J. \V. D. 




* ' • I 

Sulphide oreij' Treatment of argentif trout . 

F, B, KImore. E.P. 161,698, 23.6 and 18.12.19. ! 


AiumniimrhpdvoH^Qf a peitm on — 
Hiwch, Kupfer- und M^wiug-wnw A.-0., and 
L. von Grotthua. G.P, 324,619, 16.11.18. 


Tins argentiferous lead-zino sulphide residue ob- 
tained from the acid brine process (E.P. 6646 of 
1917 : J., 1019. 641 a) is heated with sodium chloride 
or other suitable halogen salt in the presence of air 
at a temperature sufficiently high to cause vola- 
tilisation of a substantial proportion of the lead as 
chloride or oxychloride. The silver and the remain- 
ing load are then extracted from the residue by 
leaching with a strong solution of calcium or inug- 
uesiuni chloride containing hydrochloric acid, 
cupric chloride, or both, not greatly in excess of 
that required to convert into chloride the lead 
present,— J. W. 1). 

Electrode; Elect rical-arc-udding and process 

of making. J. Churchward, Assr. to Wilson 


The inetaf is 8,ubmitted to electrolytic treatment in 
an ammoniacal solution of ammonium molyHate, 
through which hydrogen sulphide has been passed 
until a deep-red coloration has formed. This pre- 
liminary treatment facilitates deposition of the 
molybdenum.— D. F. T. 

Alloys: Metal . C. B. Backer. hhP. 161,400, 

10.7.19. 

Sek IT.S.P. 1,341,771 of 1920; J., 1920, 549 a. 

Ores; Apjxiratus for roasting or sintering . 

J. E. Greenawalt. (J.S P. 1,348,407, 3.8, 2o! 
Appl., 18.11.10. 

See E P. 14,805 of 1912; J., 1913, 239. 


AVelder and Metals Co. U.8.P. 1,333,586, 9.3.20. 
Appl., 21.7.19. 

A “ BULL Hnish ” or rust coating is formed on a 
welding rod ot iron or the like, which is then im- 
mersed in a hot bath of milk of lime and afterwards 


lli/e cleaning; Method of — and apparatus 
therefor. The British Thonison-Houston Co., 
Ltd. From General Electric Co, E.P. 161,399 
10.7 19. 


b«ked in order to fix the eoat.ng of hme. „thcr,ci,e modifying ihf 

physical characters of metal bars or other metui 

Briquettinq of ores. F. A. Vogel, Assr. to General articles; [(^ucfir/iinf/] apparatus for . J R 

Briquetting Co. U.S.P. 1,331.331, 2:1.3 20. Appl., C August. E.P. 152,083, 3 and 21.7.19. 

26.10.18. 


In making ore briquettes with coal as a binding 
agent ihc mixture of ore and coal is warmed ami 
dried, mixed with a regulated quantity of a 
“ stimulant,” e.g., tar oil, subjected to the action 
of moisture, and the moistened material subjected 
to an intimate grinding and mixing operation until 
it is entirely converted into a ” coherable mass 
possessing a cementing facility,” afti'r which tl>c 
mass is formed into brnjucttes. 

Ores; Process of treatimj [sinfeitnq] . ,J. E 

Greenawalt. C.S.P. 1,318,408, 3 8.20. Appl, 
25.11.12. 

Furl and combu.stion-supporting gasc.n are pro- 
jected into a chamber above the charge ot ore, tin* 
fuel is ignited, and the burning mixture is draun 
downward.s through the diargc of ore 


IJaidnrss of meiah. E.P. 151,38,3. See XXIII. 


XL-ELECTRO-CREMISTRY. 

Lead accuvudators in v'Ofks pradne. A. Langer 
Chcni.-Zoit., 1920. 44, 749 750. 

CiuiioiNO accumulators until the plates evolve gas 
fn'oly IS injurious, since energy is wasted, and tlo' 
catliodc.s tend to disintegrate. Experiments 
showed that by careful charging the trnipi*rature ol 
the acid may fail slightly. Changes of concentra- 
tion of the acid in dilFcrcnt parts of the (el! ina\ 
occur. Detailed directions for the Ubo ol an ucdi- 
mulatur l>atter\ arc given.- ,1. R. P. 

(Idtnaic and pa r hi unite. Knibhs and Palfrcc 

man. See VJI. 


Zinc~redurfton furnace. .1 I) Shipton. V S.P. 

1,. 363, .362, 21,9 20 Appl , 10.6.19, Jila'<l~f\iinnce gas HnUhinson and Bury. See \ 


A SERIES of retort tuh^s extend across the furnace 


and are connected with a cc/.'rcsponding series ol 
condensers. At the other end each tulie is fitted 
with a door for charging All the condensers ai* 
connected together to form a common condensing 
surface and means are provided for withdiawing 
the condensed metal — ,J. W. J). 

mAllfyys. F Milliken, Assr. to F Milliken, S F. 
Weaver, and .1. .M Repplicr (J S. Pats, (a) 
l,a54,988. (b) 1,:F54,980, and (c) 1.354,tnK). 5 10 20 
Appl., H.10.19. 

The alloys have the following (ompo.sitions . (a) 

Cu 50—60%, Ni 2H--36r. Zn 4 8/. Fe 4-8/ ; 
(b) Cu 6r>-05%, Ni 6-lr^ Zn H-187, Ph KF- 
14/;; (c) Cu .3I-.3S'/, Ni 38^- 46/, Ke 16- 20 . 
Cr 5-7%, Mil 0-2.5 -0-75 AV. D. 

Bauxite; Process of smelting fiW production of 

ferro-iduminium in an elertric furnace. Rhein- 
ische Elektrowerke A.-G. G.P. .308,512, 7.3.18. 
Bv the additmn of calcium compounds, especially 
lime^ to bauxite in electric furnace, the vapour 
tension of the alumina is appreciably diminished 
owing W formation of calcium aluminato, and a 
stag rich in calcium carbide is obtained ai a by< 
product.— W. J. W. 


P.VTENTS. 

Elet tnc acnimulatun. G. Maiconi E P. 151. 2:M 
5.1.18. Conv., 5.4 17. 

An electric accumulator of the /.iiu -chlorine t>pr 
comprises a numbci of porous cyiiiulerH conlaimMl 
within a cylindrical steel sheath coated .internall,\ 
with zinc. Kucli porous cjlinde»- contains a carbon 
rod and is packc^l with pow’dered carbon. Tin- 
steel sheath is closed below by an in.sulated covet 
The porous cylinders are immersed in an aqueon- 
solution of zinc chloride and chloride of calcium oi 
other alkaline earth or alkali, A layer of ziii' 
coated w'lrc gauzo or carbon grama rests upon th- 
fKirouH cylinders and the aolution referrcxl to i 
poured tnoroon. A circulating tube is introduced 
axially into the liquid electrolyte, and cont.nn" 
another tube enclosing a heating coil, which is so 
connected that during charging and discharging ol 
the accumulator circulation of the «liK;trolyte i> 
effected owing to the heat generated in the coil. 
The various carbon rods are electrically connect<'d 
with the insulated bottom cover. The space above 
the electrolyte is filled with air or hydrogen at a 
preMure of about 20 atm. The steel iheath and Die 
insulated bottom cover serve as tho electrodes of 
the accapittlater.-^J. 8. Q. T. 


Ch. 009 WAXBS. 
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Oathohydratei [wood]; Proctu of procuring and 

ttcurxng proaucti from . Means actuated 

by alternating electric current for controlling or 
opemting electric furnaces or other Mechanisms. 
J. H. Ueid, Assr. to International Nitrogen Co. 
U.S.P. (a) 1,327,737 and (b) 1,327,738, 13.1.20. 
Appl., 13.1 and 19.12.14. 

(a) a mixture of a carbohydrate (wood, sawdust) 
and a metal oxy-compound (lime, calcium carbonate) 
18 exposed to Huccessivo stages of heat, induced 
theiein by increments of resistance to a current ot 
electricity so varying in character as to yield suc- 
cessively products of progressively increasing carbon 
content; 5% of coke is added to the mixture of wood 
or sawdust and lime to reduce the initial resistance. 
The volatile products (methyl alcohol, acetone, 
acetic acid, tar) are condensed, and the temperature 
18 then raised so as to convert the residue into 
calcium carbide, (b) The apparatus comprises a 
receptacle and electrodes therein, with means for 
bringing the electrodes and receptacle into an elec- 
trical circuit. A non-magnotic armature is 
adapted to Ik? acted upon by an alternating current 
for repelling it, and meaifcs, governe<l by the 
temperature, are provided for regulating the 
movement of the armature, the latter controlling 
the operative distance of the electrodes when in 
use, means aie also provided for reversing the 
movc'UKuit of the eloctiodcs while communicating 
with the (onti oiling mcnilK'i -B, N 

Air and {/osr.s, /Voces’.^ /or tirntinq in ihe 

elrriric (uc. K. Friedrich G P. .300,722, 25.1.16 

In (onjunction with a vertical, inveri<*d electric arc, 
an annular slotted device is arranged horizontally, 
or in a slightly inclined position, at the lowest 
point, through which gases, after being heatcHl by 
the arc, are drawn and thus produce an electric 
disc-shaped light — W. J W 

Klrrtiodr<i (ind cnihon icxh, Fnrndce jor hahinif 

F. K. Meiscr. a r .323,797, 25 9 17. 

A UKVICR for collecting tar vnpouis is placed on the 
saggers I this leceiver is put on the furnace 
walls instead of on the saggcis leakages arc un- 
avoidable J W. 

KJeefrodes and sundar mafnuds: Tunnel finnnee 

for . F. K 3feise>r G P 323,798, 28 2.18. 

In a fiirnaee for the*nianufactiire of electrodes the 
eontainers for the electrodes and the cars carrying 
them an' providcsl lielow with outlets for vapours 
evolved, wliich outlets can be connected with a con- 
densing and eollix'ting svsteni.- W. J. . 

Klectiir fiiinncf't, Jnd]utiun - — British Ihoni- 
son-Hoiiston Co , lAd. From General Klectrie 
Co. K.P 152,157.8.8 19. 

See U.S P. 1,326,120 of 1919, .) , 1920, 196 a. 

Klerirohfiic apparatus. C M AValG'r USP. 

i,:k53.194, 21 9 20. Appl . 12 6 19. 

8kk K.P. 127,9^5 of 1918; J., 1919, 585 a. 

Fdrrtrodes of ehctrohdic aas qenerafors. I H 
Levin. E P. 151,87,3, .31 12 19. 

Weldinij electrode. U S P. 1,3,33.586. See X. 


XIL— FATS; OILS; WAXES. 

Fats: Catalytic redaction of 

A. S. Koss. Przemysl Chem , 1920, 4, 39 — 48. 
Cheni. Zeiitr., 1920, IV., 442. 

Thk catalytic activity ot ‘Je oxMm rf nickc!^ the 

hydrogenation of oils at ^ 

and Erdmann, J., 1913, 611) dependa on the method 


used to prepare theiq. Addition of nickel monoxide 
to the sesquioxide does not always increase the 
activity of the latter (c/. loc. cit.). The particular 
combination most suitable for the treatment of any 
given oil must be ascertained by experiment. Nickel 
sesquioxide loses its activity on heating in the air, 
even at 115® C. Its activity is considerably in- 
creased by very small quantities of platinum, and 
this fact may account for some of the results ob- 
tained by Bedford and Erdmann. The resistance 
j of drying oils to catalytic reduction is due to the 
j position of the double iinkages in the linolenic acid 
molecule. Tliose between the 9th and 10th and the 
; 12th and 1.3th carbon atoms are readily reduced, 
whilst that between the 15th and 16th is only very 
, slowly attacked. The partially reduced oil there- 
I fore remains liquid owing to the formation of a 
, liquid oleic acid. Ordinary oleic acid is readily re- 
• duced and possesses no drying properties. The 
drying properties of linolic acid are due to thi* 
double linkage hetw'oen the 12th and 1.3th carbon 
atoms. The further a double linkage is from the 
carboxyl group the more difficult is it to reduce and 
the greater is the tendency to polymerisation These 
'differences in the lieliaviour of double linkages art' 

, well shown by means of a weak catalyst like nickel 
; sevqiiioxide — J. II. L, 

^ Fattifods^ Pohimei isof Kfii of .T Martnssoii. 

' Z. angew. Chem , 1920, 33, 231—232, 234—235. 

. Oils thiekenetl bv blowing followed bv eloctrital 
tieatmeiit (F.P. 440.843, J., 1910, 222) arc sold 
under the name of “ Voltol ” oils. The apparatus 
consists of H bonzoiital drum which is rotated on 
an axis upon which is a series of alternate inct.il 
and glass discs spaced a few mm. apart The metal 
discs arc connected with a soureo of electricity, 

, and a current of about 8 to 10 kw. is passed through 
the blown oil at a reduced pressure (OT atm. or 
: k*ss). Samples of rape anci marine animal oils 
! fhiekened by tins process had the following char- 
! acters.-- 



S|> Kr 


V !•«( Oslt \ 

.4. id 

Iodine 
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M 
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84 0 
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.'iniiiial oil 

0 9819 

1 185 

71 9 

15 4 

51 

1000 


The high viscosity is due to the formation of oxida- 
tion products and +o intramolecular polymerisation. 
Polymerisation of oils may also lie effected bv heat- 
ing with aluminium chloride or iron chloride, 
j For example, 10 g. of linset'd oil is dissolved in 
' 40 c e of benzene, and the solution treated gradu- 
! ally with 3 g. of aluminium chloride. In one ex- 
periment the viseoim product had aeid value 15^, 
saponif. value 185, and iodine value 120. Toluene, 
xvlone, naphthalene, anthracene, anisol. etc. may 
be used in place of benzene. Polymerisation of 
sterols as well as of glycerides takes pl.ace in the 
treatment of oils with aluminium chloride. Oil 
separated from the yeast Kndomyees vernahs, afU'r 
drying iii presence of sodium chloride, was found 
to he polymerised ; it had the following charac- 
ters- — Acid» value, 60; saponif. value, 196; and 
iodine value, 92. — C. A. ^1. 

Iodine t><i/i<p of fats; Coinpansonof methods for the 

determination of the . w Dovrient. Ber. 

dents, pharm. Ges., 1920, 30, .361 — 366. 

The iodine value of elaulic acid, as determined by 
different methods, was found to be as follows: — 
HUbl, 80 ,3; Waller, 80 0 ; Winkler, 80*8; Wijs. 80*8; 
Hamis, 82*5. The Hanus method is considered to be 
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(Kov. 80, 1920. 


the most rapid aiid simple, and the result obtained 
IS nearer the theoretical value (90) than are those 
obtained by the other methods. — W. P. S. 

Gelatin ai emuhifyiny agent . Holmes and Child. 
See Ha. 


Patents. 

Cataltf»is used jji hyd/oyerwtion ; lievivifyiiuj spent 

H. Schlinck und Co. A.-G. G.P. 324,580, 

22.1.16. 

The catalyst is boiled witli siiffieieiit or le.ss than 
sufficient acid to dissolve the metal, an alkali or 
alkali carlxmate is added to precipitate the di.s- 
solved metal, and the precipitate, after separation 
from the solution by filtration, is washed and 
reduced by heatin^^ in a current of hjdrogen; the 
temperature is allowed to rise at a rate not greater 
than 150° C. per hr., so that in 4—5 hrs. it reaches 
650° C , at vihicli point the heating is stopped. 

-L.A C. 

Yeast masses; h'jrti action of fat from — Kriegs- 
ausschuss fur pflanzlnhe u. tierische Oele und, 
Fette, G.m.b.H. G.P. 309,266, 31.1 18. 

Bevohf. cKtraction with solvents the \ea.st ina.s.seH 
are allowed to undergo nutiKligestion, whereby the 
fat globules within the cells are liiierated. — J. H. L 

.4/umiiiium hydio/ide, iro.s/iiru; and cleaning hy 

means of M. Buthner G P. 323,193, 21 1.15. 

The material to Iw washed is treated with water 
containing aluminium hydroxide in the form of a 
gel, producerl by adding ammonia to solutions ol 
aluminium salts of medium coiu'entration, e.y., 

1 — 5 The preiipitates so forme<l are highly dis- 

perse, but can 1)0 readilv filtered and washed 

-J. H L 


Bde soaps and detet (tents : Gimluction of 
C. H. Bwffirmger Sohii. G P. 32.3.804, 22 11 18. 
Alkali .salts of h\droUst'd Inlc a< uU. or their (oin- 
ponenU separately, are n<ld*xl to a soap. Apart 
from their cleansing uition, the priKlucts soften 
the fibres of tlie materials to Ik* washed, without 
injuring them, and lessen the injurious aition o! 
inferior detergent^. — J. H. L 

(ilijcenn substitute [fioin bufttfe'*] Cln*m. Fahr 
vorm, Goldenberg Geromont und Co G P. 
;i03,991, 8.2.16 

Api’Kors ,M)lutions of alkali lactates ma> be used in 
place of glyierol for many purposes, f.i/., lubrica- 
tion of maibinery, softening of leather, etc An 
solution of sixlium lactate Iwils at 126° C . 
and loses no water l»y evaporation at the ordinar> 
temperature; a 56 solution d*)es not free/.e nt 
-60° C.- J. H. L 

Glyceiijl; I*i ihIu< t am of pure - - faun la/i/ids rrtn- 
*'taintn// ylyceitd or fiom ciude glyc( r(d Klektro- 
Osmose (Graf Schwenn Ges.). G.P. 323,666. 
14.2.19. 

The impurities an- iuumkI to separaU* in a Hocfii- 
lent form by addition of soluble silnates. pn ferahly 
waier-giaHs, with the aid of heat if necessary. 
Heating may he continufsl until a “ crvstallisotion 
skin " forms on the surfare of the li(|iiid The pro- 
dticta may afterwards lie jnirified by means of milk 
of lime or barnini carbonate —.1 H Ti. 


Fat from bones. G.P. 323,650. See XIXa. 
Fatty acids. G.P. 324,663. See XX. 


XIIl.-PAINTS ; PIGMENTS; VARNISHES; 
RESINS. 


I White lead; Forcelain ’’ . K. Euston. J. 

I Ind. Eng. Chem., 1920, 12, 974-975. 

The hardnoHs of the porcelain-like crust formeil in 
the stack pm;os.s of corrosion for the inanufacturi* 
of white lead is due, not to its being a definite 
('omimund, 2PbCOj,Pb(OH),, as commonly assumed, 
j but to the cementing effect of the colloidal basic 
I lead acetate present in the formation of the crust. 

I If, in the precipitation process, the compound, 
j 2PbCK),,Pb(OHl, is dried without previous wash- 
! ing, the degree of hardness of the mass is pro- 
j portional to the concentration of the basic lead 
I acetate; if thoroughly washed before drying a 
! friable ma.ss is obtained,- C. A, M. 

Tanoleum; Maturing of — — . F. Fritz. Kunststoffe, 

! 1919, 2.5:1. Chem.-Zeit., 1920, 44, Bep., 227. 

The relationship between the time, T, necessary for 
the maturing of linoleum and the thickness, d (in 
min.) of the material, is given approximately b\ 
the formula: T-k.d.(d-t-^/8; the coefficient, k, 
for Walton gocals lies bt‘twecn 10 and 12. The 
formula holds good up to considerable thicknesses 
such a.s 6 25 mm., but its application is restricted 
to homogeneous “ through to the back " linoleums 
Thick materials are commonly removed too earl,> 
from the maturing rooms. Penetration of air into 
the linoleum is not the onlv factor to he considered , 
the gaseous prwluct.s formeil must also have easy 
egress. The influenci* of moisture is also an im- 
portant factor; the air of the maturing room must 
he capable of carrying off moi.sturc, a condition 
which does not often obtain with warm moist air. 
A deep-seated change is brought about by addition 
of drier to the mix. Hardening suhstanc'es, such 
as the oxides of cakiuni, barium, magnesium, and 
zinc, prodme an apparently matured linoleum in a 
shorter time, the hardm'ss subs<*<iuontly iiicrea.sing 
with time. The action of light has no essential 
influeme - A de W. f 

. '/inr ,'adphuh. Tunle and S<hleedi* .See \11, 
Palymt n.satam of ods. .Marcusson See XII 
! .lldeh yde-i esins. Hammarsten. St e \X 
Patents. 

GtdtI-t oJotiietl tidph til < aiul vei milnms of inifiiinaii/ . 

I Manufacture of . P. C’hiullnux. E P. 151,122. 

I 18.19 

Natuk\l antimoin sulphiile is melted bv heatiiij: 
in a rhwsl vessel, and then treaUKl with gaseou- 
sulphur dioxide or hsdrogen sulphide or a niixtur<' 

(it tlie.se g.i.ses , the triMilphide is tliereb} conxertisi 
into golden or crimson tsHrasuIphide and penta 
sulphide, whuh are rolh'Cted as powder in a M’tthng 
chamber. Instead of introducing sulphur dioxnh* 
as such, air or oxygen in suitable quantity niav be 
led into a molten mixture of the natural tnsulplu<le 
' and sulphur. ~ I). F. T. 


Jfifdrogennttnij fatty acoh and their glyrnafe^, , 
Methr>d of nmjf ffpjmrntus for — . A, Badisson ' 
(Assr, to iSoc. de Stearinerie et Savonnerie de i 
Lyon) and P. Berthon F.S P. 1 ..T53.n9. 21 9 20 i 
AppI ,21.6.17. 

E.P. 1(#,96» of 1917; J., 1918, Tj-TIa. 

Ctdoun soluble in oils. E.P. 151,657. See TV. 


('mttmi material; Watcr-i on.stanl ■ - ntid mithod 

of mnhiwj it. G. W. Miles, Assr. to llo^ 
(Vniicairo. F. 8. P. 1.354, 5.10.20. Apph, 
10.1.19. 

An oxidiMHl resin is saponified with ammonia and 
the concentration of th© aolution •uhaequent > 
reduced with water at ordinary temperatuw. 

—A. de \V . 
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Ink tablets; Production of . H. Rosenberg, 

G.P. 323,138, 21.9.17. 

Ink powders or powdered colours, pi^ents, or 
aniline dyes, are mixed with cheinfcal .substanoes 
which are very readily soluble or which develop 
gases on the addition of water. Thus mixtures 
generating carbon dioxide or hydrogen, or alkali 
percarbonatcs, may be used: basic colours may bo 
converted into strongly acicl salts or acid colours 
into strongly basic .salts, and the products mixed 
with a salt of opi>osite reaction. — D. F. T. 

Lithopone fast to \ii)ht ; Production of . A. 

Eibner. G.P. 324;646, 19.2.18. 

Zinc liquors free from ammonium salts are treated 
with ammonia until the precipitated zinc hydroxide 
IS just dissolved I after boiling for a short time, 
granulated zinc is added and the solution kept at 
the ordinary temperature for 12 hrs. By this treat- 
ment any metals which could give rise to a coloured 
sulphide are removed; these metals are the cause 
of the lack of fastness of colour in lithopone which 
is accentuated by the presence pf chlorine. 

-1). F. T. 

Tifshi; PrviCfts of producing mfificial H. N. 

Copthorne and A. L. Tannehill. U.8.P. 1,353,220, 
21.9.20. Appl., 5 6.19. 

A SOLUTION of artificial resin is obtained by adding 
to a solution of the lighter and heavier fractions of 
the light oil distillates of coal tar, in the absence of 
water, approximately IJ/^ of sulphuric acid and 
afterwards neutralising. — D. F. T. j 

Linseed od varnish; Substitute for . R. , 

Koetbchau, C. Harries, and K. Albrecht. G.P. ; 
323,155, 25.3.17. i 

A srosTiTUTK for linst'cd oil varnish is supplied by [ 
the ozonides of unsaturated h>drocarlH)n8 particu- 
larly of petroleum, or of the tar products derived 
from lignite peat, or shale. The ozonides can be 
used in inert solvents .such as benzene or carbon 
tetrachloride or in admixture with other varnishes 
or siccatives. Hie rate of drying can be increased ^ 
by previous exposure in shallow ve.ssols; by warm- | 
ing it IS possible to cause partial decomposition of 
the ozonides with the formation of peroxides, there- I 
by producing n varnish of different capacity for | 
drying.-D. F. T. • 

Indurated compou nds fioin Joe or its derivatives , { 

Process for producing . W. . Simonson and 

L. Van P. Blair. E.P. 127,825, 2.6.19. Conv., i 
1.6.18 ; 
Skk UK.P 1,309,967 of 1919; J., 1919,^648 a. j 
(K,>forpn«> 18 directed, in pursuance of hcct;. i , t>ub- | 
sect. 4, of tho Patents and llesigiis Acts, 190. an<l I 
1919, to K.P. 16,800 of 1904.) I 

Viunt or varnish; 

Co , Asseea. of M. Darrin. b.P. 129,261, 1—6.19. 
Oonr., 29.6.18. , 

Sue U.8.P. 1.296,776 of 1919; J., 1919, 379 a. 

Bftin; Mannlartare of Ko^rs Co.. .Isscob. 
of M.D.srrin. E.P. 132.229. -.l.O 19 Conv., 6.9.18 

See C.S.P. 1,297,328 of 1919; ,1., 1919, 428 a 

Coaiinii com positions for pails of aircraft P. R. 

Bradley. E.P. 151 ,.196, 8.7.19. 

See r.S.P. 1,321,708 of 1919; J.. 1920, 13 a. 

I'ainis; Manufacture of — . J. E. Sclineider. 

E.P. 151,687, 19.6.19. 

See U.8.P. J.317.2M,of 1919; J ■ • 916 *. 

(R«f«reiice is directed, in pursuance of G Sub 

^ A A -f i-Ka Patents and PeBigns Acts, 1907 and 

mi t E^1432 Sf 18&, 16t3& of 1886, 9480 of 
lSo6' and 26,266 of 1909.) 


Paint or composition for covering the surface hf 
metals and other materials. C. H. Ivinson and 
G. S. Rolierts. E.P. 151,666, 2.4.19. 

Pesinous pioduct. U.S.P. 1,335,103. See III. 

XIV.-INDIA-RUBBEB; GUTTA-PERCHA. 

hdeanised rubber; Effect of certain accelerators 

upon the properties of G. D. Kratz and 

A H. Flower. J. Ind. Eng. Chem., 1920, 12, 
971—974. 

As a result of vulcanisation tests of extracted and 
unextracted rubber in presence of light magnesia, 
it IS comdiided that the action of small amounts of 
magnesia iii accelerating the vulcanisation of 
rubber is, to a large extent, of a secondary char- 
acter, and depends upon its acting in conjunction 
with certain extraneous substances (pro^bly nitro- 
genous) present in the rubber. The activity of the 
magnesia as accelerator depends upon the nature 
and quantities of these substances. {Cf. J., 1919, 
7«1a.)-C. a. M. 


Ituhher; Deiei mination of factice in •. P. 

Dekker. Gummi-Zeit., 1920, 35, 52 — 55. 

On account of tho resistance of rubber to penetra- 
tion by alcoholic alkali hydroxide, the customary 
procedure for the estimation of fatty ‘ rubber 
substitute ’’ (“ factice ”) tends to give low results. 
'Fho following method is recommended 2 g. of the 
rubber, after extraction with acetone, is eteened 
overnight in 20 c.c. of benzene: 40 c.c. of N/2 alco- 
holic potassium hydroxide is added, and the mixture 
IS boiled under a reflux condenser for 4 hrs. ; the 
liquid is filtere<l, tho residue washed successively 
with boiling alcohol and boiling water, and the 
combined filtrates evaporated to a bulk of 3— o 0 ,c, ; 
the tatty acids in this liquid are then estimated in 
the usual way. The presence of asphaltum in the 
rul)lx>r interferes with the accuracy of the factice 
determination, the results being too high. Oxida- 
tion of the rubber duo to prolonged exposure of the 
sample between tho acetone extraction and the 
subseiiuent hydrolysis also gives rise to inflated 
values for tho* factico content. In an editorial note 
it is stated that the addition of the alcoholic alkali 
to the mixture of rubber and benzene should be 
effected with both liquids at the boiling tempera- 
tuie. D F. T. 

PATENTS. 

llubber; Tieaiinent^f nnr when freshly coagu- 

lated from the latex. S. C. Davidson. E.P. 
151 ,.344, 20.6.19. 

Freshly obtained rubber coagulum ordinarily con- 
tains a largo proportion of water partly enclosed 
nu'chanically. The sheets of coagulum are there- 
tore finely perforated by pins mounted in a 
hoard; the perforations act as drainage tubes ana 
fjvcilitate tho escape of inclusions of gas or water. 
The rubber is then rolled into thin sheeU and 
finished in any desired way without the necessity 
of maceration. — D. F. T. 

Vulcanised aitificuil nihbcr.^i; Piocess for increasing 

the elasticity of . Farlienfabriken vorm. F. 

Ba\ei und Co. G.P. 301,757, 28.12.15. 

Prior to viilcgnisation, 10^' or more of an oily sub- 
st.ince, such as petroleum, linseed oil, castor oil, 
paraffin oil, hemp seed oil, safrole, aniline, the 
alk\laiiiliiies, xylidino, and dimotjivl-p-toluidine, is 
introduced into' the mixture.— D. F. T. 

Itnhbcrs. ifutta-periha . balata, etc.; Improvement 
of the plasticity and adhesiveness of difficuithj 

soluble natural . Ungarischo Gummiw^ren- 

fabnks-A.-G. G.P. 323,732, 21.3.18. Conv., 4.5.17. 

M\tkiitals of the above type are heated with a 

d2 
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rubber solvent such as petroleum naphtha or 
bensene. phenol, aniline or their homologues, the 
solvent Doing suosoquently removed. The products 
are easily soluble, plastic, adhesive, and capable of 
absorbing the usual compounding ingredients. 

— D. F. T. 

XV.-IEATHEB; BONE; HOBN; (ilUE. 

Chrome [fanninf/] liquors; Effect of neutral salts 

on the basicity of . B. B. Dhavalo and 8. R. 

Das. J. Soc. Leather Trades’ Chem., 1920, 4, 
225^230. 

The end point in tho alkahmetric titration of 
chrome liquors for acidity by the Procter and 
McCandlish method was found to be influenced by 
the temperature at which the titration was done 
and the rate at which the alkali was added, but 
the dilution of the liquor under titration dia not 
exert any influence. Additions of smlium chloride 
caused a marked increase in the acidity as deter- 
raintni by this method.— D. W. 

Sulphide [in tannery hme liquors]; Estimation of 

. Committee of the Soc, of Leather Trades' 

Chemists on Limeyard Control. III. J, E. 
Pickles. J. Soc, Leather Trades’ Cheni., 1920, 4, 
m-2So. 

Solution’s of commert ial sodium sulphide are pre- 
cipitaU'd with (adnmnn acetaU’i solution; lime 
liquors containing sulphide are decomposed ^iith j 
acid and tho hydrogen sulphide thus liberated ! 
distilled into cadmium acetate solution. In either j 
case the cadmium sulphide is filtered off, treated j 
with a known excess of .Y/2() iodine solution, and j 
the excess titrated with .V/20 .sodium thiosulphaUi. ; 
1 c.c. iV/20 iodine is eipiivalcnt to 00008.5 g H,S j 
or 0 00195 g. Na,S.-D. W. j 

[Tannerv] lime liquors; Caustic alkalinity of . 

Committee on Limeyard Control IV\ W. R. j 
and J. Atkin. J. Soc. Leather Trades’ Chem., , 
1920, 4, 23(3—213. I 

At ph= 10'0 only 24' of the ammonia presi-nt in i 
a solution is neutralised. A sample ot the lime , 
liquor is titrated with standard acid to the value | 
pii= 10, u.sing the comparator (J., 1920, 605 a) and ! 
thyraolphthalein as indicator. This titration is a | 
measure of the caustic alkalinity plus 21 of the , 
ammonia but does not cause any decomposition ot 
the sulphide presimt. The anjmonia is determined 
by distillation, and tho caustic alkalinity then : 
calculated.— D, W. 

Gelatins and qlues; Jelly strenyth of . S. E. | 

Sheppard, 8. 8. Sneet, and J. W S<ott, jun ! 
J, Ind. Eng. Chem., 1920, 12, 1007-1011. 1 

^TORSION dynamometer l^ describiHl for determin- : 
ing the jelly-strength of glues and gelatins when 
moulded into cylindrical test piecee. The product i 
of tte breaking load multipli^ by tho percentage 
twist at breaking point, divided by the cross section 
of tho test piece is taken as tho jellv strength. No 
simple relationship could he established betw«*en tho 
concentration of gelatin and the jelly strength, nor 
between tho jelly strength at a given concentration 
and the tensile strengtn of a dry glue joint. 

, -C. A. M. 

Gelatin as emulsifying agent. Holmes and ('hild 
See IIa. ^ ^ 

Patent*. 

Glue solutions; Apparatus for the roncenfrnfton of 

Goslar-Apparetebau Samstag und Co. 

O.P. 3211:845, 28.8.17. 

Tbs glue solution trickles on to a whirling plate, 
which distritmiea the liquid in fine drops on to the 


corrugated walls of the apparatus down which it 
flows, meeting an upward current of warm air. 

— D. F. T. 

Liming of hides (j Means for circulating the liquor 

in ]. H. Boston and Sons, Ltd., and J. L. 

Fairno. E.P. 161,387, 3.7.19. 

Adhesives. G.P. 323,665 and 324,928. See XVII. 


XV1.-S0ILS; FERTILISEBS. 

Plant analysis and manuring. F. Munter. J. 

Laudw., 1920, 68, 207—224. 

Experiments were made during five years upon tho 
growth of barley and sugar beet in a loam soil 
fertilised with stable manure, nitrate, potash salts, 
and phosphate, separately and in combination. 
Results showed that the calcium and magnesium 
content of barley were little affected, but tho silica 
of the straw was decreased by nitrogen and phos- 
phate applications to the soil. The nitrogen con- 
tent was raised by potash and phosphate. Tiio 
weather factor had so much effect that no otlu‘r 
definite deductions could bo drawn. Analysis 
showed that the roots of sugar beets were little 
affected by manuring, whereas calcium and mag- 
ne.sium m the top.s were incrca.sed by potash mamii- 
ing and decreaseii by phosphate. In the case ol 
beet also, weather variations influemed growlli so 
strongly that no disitictions could be drawn from 

f ilant analysis as to the needs of tlio soil for partii ii- 
ar manures For this last purpow', two different 1\ 
inunuriHi plots must be compared, one fertilised 
with nitrogen, and the other with potash and phos- 
phate. Vndcr thcsi^ tondiiions the following 
general statements may he made - If, on th<' 
nitrogen plot, the ratio of nitrogen to potash )-. 
greater than unity, the soil i.s ileficient in potash 
if, on the same plot, tho ratio of nitrogen to pllo^ 
phati' 18 greati'r than 1(KK2(J, the soil is di fn lent 
in phosphate; while if. on the phosphate and pnt.i'.li 
plot, the latter ratio is less than lOO .'lT), tlie soil i- 
deficient in nitrogen.— J H. J. 

Calniim and iron salts; .Intiigonistir action of 
towards ofhei salts os mrasuted by ammonipt o 
t ion and nitrification. .1. K Greaves Soil S( i 
1920. 10, 77 -102. 

Exi’KIUMKNTS were made on the cffeit jirmlmul mi 
the bacterial netivitv of a fertile loam soil by ll" 
addition of calcium and iron salts. The ummoiiitv 
ing and nitrifying powers of the soil wer«' tu'-i 
riHluciKl by the addition of various salts, then in 
creasing amounts of the talnum salt or the ii n 
salt were added, and the effect on nmmonifii ation 
and nitrification was observed. Calcium suipli.io 
was found to neiitraliso the toxic effect on ainnumi 
firation of sodium cnrlMinato, nitrate, and ^uiplmt* 
I'aUium chloride, and magnesium chloride and '-ul 
phate. It had no antagonism to sodium rliloiah 
Hinnlar results were obtained in the case of nitii 
fiention, except that there was no antagnni m 
towards sodium sulphate and calcium chlornh 
Thus both the anion and cation take part in tin 
antagonism. Ferrous sulphate was antngoin''ii 
to Sfslium sulphate, chloride, carhon.ite, .nni 
nitrate, and to calcium chloride ; ferrous clilortdn ' " 
sodium chloride and nitrate, calcium chloride iiiid 
magnesiuin sulphate; ferrous nitrate to magnesium 
chloride and sulphate, calcium chloride and smlnuu 
carbonate, sulphate, chloride, and nitrate, fcrroii^ 
carlionate to sodium chloride and enrhonate. ful 
ciiim chloride, and magnesium sulphate Tin 
greatest effect was produceil by ferrous carlioiiiit* 
on magnesium sulphate, 75/^ of the toxic cffei t <•» 
the latter being neutralised. In the case of nitn 
fication the action of the iron salts varied somew hat 
from that on amiBo«ifteatioii, the groa^t cffi<! 




Vol. XXXlXn » 0 . 22.1 


Cl. XVII.*~8U0ARS ; STARCHES; GUMS. 


759 4 


being produced by ferro\ s nitrate on magnesium 
chloride. The amount of iron required to produce 
the maximum effect varied with the different salts, 
but in no case exceeded 186 parts pcr;milrton. 

-J. H. J. 

Patents. 

Calcium cyanamuh ; Process of {jrannlai nnj — 
for use as a fertiliser. P. M. T. Saves. E.P. 
*135,847, 2.5.11.19. Conv., 26.11.18. 

To produce calcium cyanamide in a granular con- 
dition it 18 treated with a solution of a silicate, pre- 
ferably potassium silicate, during its hydration for 
removal of calcium carbide The resulting paste is 
kneaded, dried, and crushed IMiosphorus-iontain- 
ing materials such as bone ash or slag may be incor- 
porated with the product. — AV J. W. 

Fritiliscrs .1 11. Partington and Ji. H. Paikcr. 
E.P. 151,021, 26 6 18. 

Ammoniitm nitrate in the form of a diy powder h 
mixed with bone meal, and the mixture is finely 
ground Suitable pioportioiis are ammonium 
nitrate 1 pt , and hone meal 3 pts. Potassium salts 
or other leitilising matcrial.s inav b(‘ added The 
lertiliscr is said to kei'p dry, and tree from caking, 
on cxposuic to tile atmosphere. — W. J. W. 

Plants, [r.^r (jf )a(h()~a( t fre C(tmj)Osifion in] r/roir- 
iiifi -- - Miller. I' S P 1,. Sod, 93 1, 28 9.20 
Appl., 29 G IS, Uenew'cd 12 8 20 

('lu HE carnutite ore tailings i.s heated, ground, and 
inixtsl with inert matciial to foiin a radioactue 
(oinposition tor stimulating plant growth. 

- AV. J W. 

Par’^ite.s, Piocfs.H fij) (lesft ai/tiKj — - and nicieas- 
niti the qenitinaf UKf jiunn of si’c<h. I. Traube. 
(. P 323,925 3 18 19. 

Sruuii’ii, dis'^olved in p\ndine or in substances 
conlaiiung ii or its homolugiK'S, with or without 
addition of \atei, is eflettne for destroying animal 
01 M'getahle jiaiasites and for stimulating the 
geiiiiination of seeds — W. d, AV. 


of the sucrose content that may occur in this wav 
IS capable of reaching an important degree, ana 
probably accounts for a proportion of the unknown 
losses. — J. P. 0. 

Pecolorisintj blacks [for sugar refining], C, F. 

Bardorf. Canad. Chein. J., 1920, 4 , 207 — 211. 
Charred sawdust, though destitute of decolorising 
power, greatly faoili tales the filtration and hand- 
ling of dusty and sooty chars when mixed therewith, 

I and also increa8e.s their efficiency by acting as a 
I dispersive medium and preventing agglomeration 
I Very satisfactory results WTre obtained by mixing 
it with prepared carbon from decomposed char 
dust or even with ground discarded rchtiery char. 
On these lines a new product, “ Karbos," has been 
I>reparcd as follows — 1 kg, of 100-mesh char dust 
IS digested with 1250 c c. of hydrochloric acid of 
18° B. (sp. gr. 114) for 20 hrs. The pasty mass is 
mixed with 23 1, of water and 70 g. of charred saw- 
<lust. and the mixiurc is agiteted and filtered 
rapidly, the filtrate, containing phosphates, may bo 
used as a defecating agent or evaporated and sold 
w hiipcrpbosphatc. The resulting char is washed 
twice with 23 I of water, the first washing being 
aflcrwaids used to dilute a later batch of paste, 
whilst the second washing is disiarclcd. The char 
tliiis obtained filtcis (*xcollently, and can be 
partially dried by pumping warm air through the 
filter press. Addition of .30 — .50% of charred saw- 
dust to “Kponito” was found to increase the de- 
colorising efficicmrc of the latter in the mixture by 
about 25 J. 11, li. 

l<n('rnse ; Detei niinatian of in presence of both 

iniert suga) andiafftnose. AV. Montgomciy. Int. 
Sugar J., 1920, 22, .58(>-~582. 

Tarlks are given by aid of which a “ sucrose fac- 
tor ** and a “ rafiinosc factor ” can be calculated 
from the amount ot reduced coppc'r for uso m esti- 
mating sucrose, invert sugar, and raffinoso in 
mixtures by a combined method involving polari- 
mctrie and eupric-redueing deti'rminations. 

Caibohydiafe economy of (ucti. [Detei mination 
of pentose sugars ] H. A. Spoenr Publ. No. 
287, Carnegie Inst of AVashington, 36 — 37. 


pei I ili'Ci s ’ Pnaess foi the manufacture of - — . 
A C Bohre. K. *C Bohre, extrix TSP 
1.3A 1.719, 5 10 20 Appl.. 13 8 19. 

Sh K V 132,196 of 1919. J. 1920, 344 a 


XV1I.--SUGABS ; STARCHES: GUMS. 

Suciayc, Destuniian of - dunng the boding of 
laic-qrade massecuifc'> 11 E White Int. Sugar 
.1.. 1920, 22, ,588. 

Ov boding first massciiiitcs at 140° — 14.5'^ F (60^ — 
63 '-' C.) figures were obtained leading the author to 
eonelude that uhdei the conditions obtaining 
generally in Hawaii no appreciable loss of sugar 
oedirs , whereas at the higher temperature of 165° — 
172° F. (74°-”78° C.) there m ly be a considerable 
losv — .1 P D 

Suiiosc, Loss of — by inveiston during the heat- 
tng of second mossecuites and final molasses. 
B. C. Pitcairn. Tnt. Sugar J., 1920, 22, 589. 
Results were obtained indieatiiig that there is a 
very decided danger of inversion while boiling the 
low -grade products if they are not kept nearly 
neutral. A ma.ssecuite having an acidity corre- 
sponding to 0-25% CaO may lose sugar by inversioK 
during boiling, but in the case of molasses, owing 
to its lower purity, the risk is less. The diminution 


i In determining the iHuitose sugars in cacti extracts, 
j in preference to employing Tollens’ furfural 
1 method, the accompanying hexoses were eliminated 
1 In fermentation, the alcohol romo\ed by distilla- 
tion, and the cupric-reducing power of the residue 
determined (using the iodide volumetric method 
i after separating the cuprous oxide bv centrifuging), 

! the abseiKs* of other iion-fermentable sugars having 
j been p^eVlOllsl^ established.- .T. P. 0. 

! Patents. 

I Adhesives [i/i/i/i substitutes]; Production of • 

! H. AVallascb G.P. 323,66.5 , 20.4.19. 

1 By the condensation of formaldehyde with diiyano- 
diamide in the presciice of sulphuric acid adhesive 
prtxlucts arc obtained ; w ith 1 pt. of dicyano- 
diamide to 2 pts. of 30?;. formaldehyde solution a 
fluid product is obtained resembling gum arabic, 
whilst w'lth a Knver proportion of formaldehyde the 
I pioiluet IS more viscous. — D. F. T, 

i Adhesives (not sizes for ixiper); Production of 

I frvmhgmte.. H. S Gerdes. G.P. 324,928, 27.3.18. 
By treating finely divided lignitij, which has been 
saturated wuth water, with caustic alkali a colloidal 
suspension and a thick deposit are obtainable. 
These can be dried separately or together and used 
for adhesive purpo.ses. — D. F. T, 

Nutrient yeast. G. P. 314,601. SeeXlXa. 
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XVIIL-FERMENTATION INDUSTRIES. 

Viajttatic enzymes; Influence of neutral alkali salts 

OH . A. Hahn and K. Hnrpudcr. Z. Biol., 

1920, 71, 287. 

The optimum hydrogen ion concentration for the 
activity of’ptyalin ih 6’4— 6‘5, for that of malt 

diastase pn 4- <. =- The enzymic activity is not only 
influenced by the liydi'ogcn ion concentration of the 
buffer substances present, but by the concentration 
of the other ions containetl in tlicin. The combina- 
tion of neutral alkali salts with the buffer sub- 
stances prodiu'cs cither an accelerating or an in- 
hibiting influence, according to the reaction and 
the concentration of the salts and buffer fiub>»tniices, 
on the activity of the enzymes. The optimum 
hydrogen ion coiuontration is also changed by the 
combined influciue of the neutral salts and the 
buffer substances. Neutral alkali salts displace the 
isoelectric point of ptyalm and malt diastase in the 
acid direction. The inltuenc<' of sodium salts is 
more marked than that of potassium salts The 
mode of action of the above enzvmes is independent 
of their electrual nature — S. S. Z 

Mnlfase s<ilufi<ins jiom yeast H. Willstatter, F 
Oppcnheimcr, and W Steik'lt Z. plusiol 
Chem., 1920, HO, 292-211. 

M.\iiTA8R can lie obtained from fresh beer yeast pre- 
viouslv killeil by an antiM'ptic, such as chloroform 
or toluene, by extracting it with water in the 
presence of ammonia. The uuthois suggest that, 
(living to sonic «'U/vniit process, acid is formed in 
the yea.st cell, which is re'-ponsiblc for the de.strm- 
tion of the malta.se when it is cMracled from the 
Aindried cell, and that tlic ncutialising ctFcit of the 
ammonia makrs it possible to obtain tb«‘ enz^fm- 
also from the fresh yeast cell. Tin* relation between 
the concentration of the cnz\mc and the dciornpoM- 
tion of inaUoH(\ as well as the velocity of the 
reaction, was studied with inaltase preparations 
from dried and fresh \easts. The aitivitv of 
inaltase solution is impaired bv treatment with 
kaolin ~S. S, Z 

Acetone atxl fiufyl (ih')hol fertnenfitfion >>f %fairli 
(U(% production dunuy — H B Speakman 
J. Biol. Chem , 1921), H. fOl-dll 
The following sfliome is put forward to lejircsont 
the course of the fermentation -- 

(1) (C\H,,0,)^ i rH/). 

'stHrohi ! fkxtri>,.wi 

(2) (',H,(9)H-.CH, CH.H fO.l 

(3) 2C\H, .n),H ^ O. ^CH, CO.C lC.rooH . 2H 

(4) C'rt, CO (Tl, C(iOH ('H, CO CH. -CO, 

(5) C,H. COJl -211, CHdCH;i,Oll i H O 

(6) CH, CO,H-2H, CH,Cfl/oH Ml,(» 

This scheme satiS,fa<toM!\ »xpl/iins tin* foiniatnui 
yf the substaiHTes pro'lined hot one ui two |)omts 
still require elucmation before the prexess is eoin- 
pletely understood, {rf d.CS , i , 797.) .J C I). 

Jenimletn. ariirhokes ; Woikitxf of m the Jm- 

fillet y. K. WindisOi. Z .Sjiirit iismd , 1929, 4.1, 
292, .KK), 

Is laboratory cxperiment.s with ailnhokes gathered 
in the early part of the year, yields of alcohol 
ranging from 7 to Id 1. per 190 kg. of tiilxTH were . 
obtain^ by fermenting a rnash (K the pulp<‘d j 
materia] with lieer yeaat (c/. Iliidiger, J., 1929, I 
608a). Preliminary steaming of the pulp at 
atmoapheric or*Mgher pressures reduced tne yield 
of alcohol, and no advantage nccnicd from the addi- 
tion of malt to the mash For small distilleries the 
following pfocediiro is recommended: The washed 
tubers arff finely pulped, introduced into the fer- 
menting vat, and treatod with sufficient water to 
produce a somewhat ffuid mash. Hot water may 


be added at first to sterilise the pulp as far as 
possible, and then cold water. The mash is 
pitched with 0‘5 kg. of pressed yeast per 100 kg. of 
artichokes', apd the fermentation temmrature 
should approach but not exceed 30® C.— .T. H. L. 

lodofoim reaction. Kunz. See XX. 

Patents. 

Malt; deducing the amount of used for the 

saecharifientwn of amylaceous mashes. A. 
Deutschland. G.P. 323,663, 5.4.19. 

The addition of killed .yeast, autolysed yeast, or 
yeast extract to aiiiylaccinis mashes enables sacchari- 
fication to be effected with less than the usual 
(|uantity of diastase or malt. Yeast extract may be 
produced in the mash itself before the addition of 
the malt, by heating tho mash to 80° C. and adding 
fresh yeast. - J. H. L. 

Mashes and heer icni/.s; lloHiny of under 

presune. Nathan-Iiistitut A.-t5. G.P. 323,707, 
30.3.17. 

In a process of boiling under pri'ssure in which the 
vapours evolved aro'eonduct(Hj away from tho liquid, 
the intensity and duration of boiling are so in- 
( ro.iseil as to rt'inove all the volatile flavouring and 
aromatic suhst.iin'os and to render pcrnuineiitiv 
■>olul)l(> the constituents which have hc'cenu* solnhle 
under pressure* - .1 H. L, 

Spanish Tfwss. V S.P. 1,327,873 See V. 

Fat fioin ycod (I.P 309,260. Xce XIl 

\utncvf ynnt. (iP31t001. .SVc MX’y 

XIXa. -FOODS. 

II I,>ftiline ; Estimation of ~ - in protein nndjth)- 
fcin-containimi mofii i M. T. linnke and K. K 
KocssI.t. .1 llnd (’Inmi . 1920, 43. 527-512 
The di.imino-acids are prwipitat-ed from tin* 
Indiolyscd prot(‘in by means of phosphotuiigsta 
add. and the histidine in this pncipitate is csti- 
mat'*'! by means ot the ('olonim’trn nn-tlKd 
priMousU des<ril>ed (KoessK-r and llankc. J., 1919, 
962 \). <r/ .1 (' S , !)('( )- (’ 1). 

liidiiinno , ('oloninctm tm ihod foi rstunaiion t>j 
■ in fuofcin and protnn-containing votlfri 
M T llankc and K K. KcH'Vsler. .1 Ihi l 
('lidu 1920. 13, 543^ 556 
\ iiKsddi'TioN of a lung piue-.s whuh aims .it 
isolating histamiru' in a more nr less pure conditioii 
l)(*t()re applying the colour test proviouslv dewnlied 
(Koes.slei and llankc, .1 , 1919, 962 a) The metboil 
IS .US urate in the (‘st mint ion of minute (juantilies 
of the umim* Histamine was not found present in 
< ,l^elnogdl or human IiIoihI setiim (('f .l.C’S 
D.r )- J. (’. I) 

Py TENTS. 

Jfn/ini) fra or like vryetatlc or other suhslann'*, 
Apparatus for H. A. Tempelaar. KP 

151,461, 12.9 19 

i In a ehamlM'r through winch an upward current of 
I warm air is j»as,setl, a number of eirculai rntitr\ 
drying surfaces are mounted one above t)i(» other 
on a central shaft and to geared that oa< h rotates 
in a dirtw.tion opposite to that of the next oiie 
Tho drying surfaces consist of circular frames 
supporting segmental tray sections each of wlneli 
is tilted a^ut a radial axis, once in every revolu- 
tion, by engaging a fixed projection from tlu* 
caaing. The material is first distributed over th(j 
top drying lurface and, by the suocceiivo tilting of 
the sectional trays, discharged on to the surface 
next below, and to on.— J. H. L. 




Vd. XXXIX.. No. 22.1 OL.XIXB.— WATER PURIFICATION. Cl. XX.~ORGANIO PRODUCTS. 761 a 


Drying [fish etc.]; Char^hers for . P. Fleury 

and D. L, Robertson. E.P. 161,488, 20.10.19. I 
Perforated trays to hold the material to be dried 
are arranged within a closed clyimber through 
which heated air is drawn by fans carried by a 
rotating central shaft and arranged above and 
below the trays. A perforated distributing plate is 
provided at the bottom of the chamber, and below 
this 18 a chamber opening laterally to the atmo- 
sphere and containing a steam heating coil. A 
blower mounted at the upper end of the central 
shaft controls the passage of the heated air through 
the chamber. —J. S. G. '1'. 

Foods; Manufacture of anunal fioni hitchen 

waste and the like. R. L. D. Taylor, Assr. to 
Predigest Food Go., Ltd. U.S.P. 1.1164,068, 
28.9.20. Appl., 26.2.19. 

Garbage is pulped, din'd in motion so .is to foim 
nodules, cooked without breaking up the latter, and 
finally screened to separate the nodules from the 
coarser and finer fractions, or the garbage is mixi'd 
with a pulverulent absorbent vegetable filler^ and 
the partly dried mixture is pul^ied and then dried in 
motion at a temperature above 600° F. (150° C.) so 
as to form nodules — J. 11. Ij. 

Fire-fjnses from a coke or coal fire; Appmatus foi 

ohtainuK] ftce fiom smell, soot, and dust for 

dnpnq vegetable and animal foodstuffs. O Iirci- 
deiibadi G.P. 319,777, 23 9 17. 

The gas stream is divided into a number ol hori- 
zontal sti earns to which air is admitted to ensure 
(omplete (oinbustion of the gas. The velocity of 
the gas IS increased towards the end of the hori- 
zont.il course, the separate streams then unite, and 
the combined stream pa^-^es sharply downwards, 
wheri'by a poition of the fine dust settles out. The 
gas .stream flows again in a honzontal com so, and 
jiasscH over mi'ans for pre< ipitating the . sh, turns 
sharply upw'aids, and the last traces of dust ami 
soot aro reriK'ved in a double filter-sieve against a 
< oiinti'iM III 1 cut of fi«“di air — L A. C. 

Yrad , Piaduction of 7\ul)i€nt especialhi for 

UM' as nit tugenoui foddci, fioni uaste wattn of 
>Oioarlneto,ie^ A Riedel. G P. 31 1,601, 16 2.18. 
The <liflu.sion ])ioeess is carried out with ammoni- 
.ual “fall water” and condensed water from the 
evaporating plant, *and the waste diffusion and 
))ress waters are mixed with yeast, without acia- 
tion, the solids being subsequently separated and 
diled - .1. 11. L. 


XIXb^WATER PURIFICATION; SANITATION. 

.Ammonia nitntes, and nit tales [m icatei]; Colori- 
metric estinuition of . I. M. Kolthoff. 

Pharm. Wcekblad, 1920, 57, 1253—1264. 

The effects of time, temperature, quantity of re- 
agent, presence of retarding substances, etc., on 
the colorimetric determinations in water analysis 
are examined, and several modifications suggested. 
In the ammonia determination, Winkler’s reagent 
is found unsatisfactory, and nephelometric estima- 
tion by means of alkaline mercury-sodium chloride, 
which gives a white opalesence with 01 mg. NH* 
per 1.. is proposed instead. Modifications of the 
phenol-sulphuric acid method for determination of 
nitrate and of the Griess-Romijn method for 
nitriles are also put forward. {Cf. J.C.S., li., 703.) 


X-rau fiuorescenve of ceitain otoanic [a/id in- 
oniatnc] compounds. II. S. Newcomer, J. 
Amor. Chem. Sex' , 1920, 42, 1997—2007. 

Sever \L inorganic salts, 308 organic compounds 
‘apart from dyes, .ind 157 dyes have been treated 
with pow'eifui A'-r.iys with the ohji'Ct of finding a 
suhstaiKo, soluble in water, which will transform 
these rays into bactoncidally active ultra-violet 
ray.s A largo numlx>r of the substances become 
lluoroscont under the treatment^ but only sodium 
bromide gnes ra\s ot the desired nature. (G/. 

. Dec.) J V S. 

Patk.nts 

Puiification of npind an; Piocess jut . M- 
Speter. G.P. 323,210, 1.7.19. 

For the purification of vitiated air, use is made of 
alkali peroxides whiili are first fused, and then in- 
eorpoiated after solidification with inorganic com- 
pounds of liigh melting point which do not interact 
with them, siu h as chlorides, sulphates, carbonates, 
and pliospliatos The efficiency of the product i® 
increased bv addition of catalyst.s siuli as mangane.se 
dioxide. — W J. \V 

Sidphite - n ade -Inptur pteparatton P.S.P. 

1,327.862. Sm V. 

Dc'^l t uiji n<t patif^ifi < G P. 323,925. Sec XVI. 


XX.-ORGANIC PRODUCTS; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 


Potato tnoduefs, Preitaiatwn of dtied . Chem. 

Ge.s. Rlienanip m b IT. G P. 322,821, 17.9.18. 

Addn. to 312,614 (.) , 1919, 842 a). 

Reiore Ix’ing druxl, the sliced potatoes are treated 
with an eloctroljsod sodium chloride solution con- 
taining 120 g. ot .letive (hloiino per KX) kg. of 
])otatoes. No free chloniii' remains in the potatoes 
after drying, and the latt.r retain their original 
colour.“d. 11. L. 


Bones' Utdisatwn of with ^^roduetion of an 

edible fat and a valuable fodder. J. Biix. G.P. 
323, aiO, 23.6.16. 

Fresh bom's are boiled, first under a low pressure, 
up to 2 atm., and then under a higher pressure. 
The liquors obtaimnl from the two operation.s are 
Noparatelv freed from fat, and the liquor from the 
first boiling is then concentrated and mixed with 
the bone residues after (ho latter have been com- 
minuted.—.). H. L. 


Fodder from stmw; Manufacture of - — . E. 

Heckmann, and Veredelungsges. fiir Nahrungs- u. 
F^tter-Mittel. E.P. 16i;229. 15.8.19. Conv., 
26.4.17. 

See G.P. 305,641 of 1917 ; J., 1919, 789 a. 


Maiphine in opium: Dcfci mination of . A. 

Jornstad. Inaiig Dissert., Basle, 1920, 1 — 151. 

Cheni.-Zeit., 1920, 44, Rep , 235. 

I’he only methods ot inactical importance for the 
I estimation of morphine in opftim are the water 
1 extraction and the lime cxtractiqn methods. 

1 The lime extrnetion methods of the American, 

I English, French, Japanese, Dutch, and Spanish 
I Pharmacoiianas yi Id impure morphine and geiie- 
' rally too liigh results. If, however, the morphine 
j iH freed from narcotine and calcium meconate by 
means of bemw'ne and alcohol, the results coincide 
with those obtained by the Helfonbergor water 
extraction method. Of the unofficial water methods 
only those of Dietencli (simplified Ilelfeuberger 
method), IVey and Thoms are of value. The 
methods of Hauko and of Legor and Picard give too 
low, and that of Merck too high results. Of the 
unofficial limo extraction methtode examined, only 
Beckurt’s is usable, those of Asher, Carles, Debour- 
deaux, Guerin, Hager, Masko, and Petit and Picard 
give impure morpnine, some results being too high 
and others too low. In the Helfenberger method 
the use of ethyl acetate has no advantage over 
ether, but methyl ret! is preferable to iodeosin aa 



762 a 


Cu XX.--OROAKIO PBODUCrrS ; HSDIOmAL SUB8TANOB8, fto. {Vw. ao. i» 20 . 


indicator. For pharmaco^ial um the following 
modification of the Helfenoerger method is recom- 
mended : —6 g. of opium is rubood to a smooth paste 
with 6 g. of water, and transferred to a weighed 
flask with water to a total weight of 54 g. After 
keeping with continual shaking for half an hour, 
the extract is filtered through a dry 10 cm. filter 
paper, and to 40 g. of the filtrate is added 2 g. of 
X/1 ammonia, and immediately after mixing the 
liquor is once more filtered. To 36 g. of the filtrate 
are added 7 g. of ether and 4 g. of N II ammonia 
and the mixture is vigorously shaken in a stoppered 
flask for 10 rains. A further 10 c.c. of ether is then 
added and after standing half an hour the ether 
layer is poured off as completely as possible througli 
a small filter, the operation being repeated with 
another 11) c.c. of ether. The whole contents of the 
flask are then poured on to the same filter and the 
flask with thecivstals remaining in it is rinsed out 
three tirae.s witli 5 c.c. of water saturated with 
ether which is finally passed through the filter. 
The flask and filter paper are then dried at 100° C., 
and the contents of the latter transferred as com- 
pletely as possible to the flask and dissolve<l in- 
2-') c.c. of .^ /lO hidiochloric acid. Tho solution is 
then poured through tho filter pa|>er to dissolve any 
crystals remaining on it, and flask and filter are 
finally washed a ith To c c. of water. The combined 
solution and washings are then titrated back with 
.V/10 .sodium hydroxule iMtli methyl led as indi- 
(‘ator. lletween 8 ami U c c should be required, 
corresponding to 10—12 of anh>drous morphine 
in the opium. (I c.c. N I \0 1101=: 28-5 mg. of 
morphine.) For the preparation of Eriraclum opii 
the following shortened process may be employed ; — 
10 parts of poudered opium is rubbed to a smooth 
paste with 10 parts of water, 40 parts of water 
added and after keeping an hour with frequent 
shaking, the extract is separated and the residue 
once more treated as above with 25 parts of water 
The united extracts are filtered and evapoiated to 
a dry extrard. — G. F. M. 

Cinchona prcfKirnfiotn; of , !•’. Leh- 

mann. .Vreh. Pharni . 1020, 258, 85-00. 

Thk acid extraction ol cinchona bark and its 
preparations indicates a lower alkaloidal content 
than the extraction from alkaline mixtures. Whin 
the alkaloidal extracts from the latter mixtures aie 
subjected to a suhse<iuent purification by being 
agitated with acid, a portion of the alkaloids is lost 
in addition to tho neutral substances; the alkaloidal 
content as found by the two lyocesses, however, 
becomes more nearlv identical.— H. W. 

Diijitalis leaves; ArCtvifu of from one and tvo 

year old plants. G. Joachimoglu. Arch. Pharni., 
1020, 258, ai- 55. 

Thb activity of the^ leaves of digitalis plants grown 
fr^ seeds originating from various districts of 
Germany decrea.Hed rather than increased with the 
ago of the plants, and the pharmacopceia) roc|Uire- 
inont that the leaves should he gathered from two- 
* vear old plants appears to reoinro revision. Is-aves 
kept for a year after quicklv drying at 60° C. 
showed no decr€a.so in artivitj ; when dried by tho 
ordinary method a slight decrease was perceptible. 

~G. F. M. 

Chelidonium alkalouh. II. Quant itqtive deter- 
mination of diorymethylene yronps in alhdoids. 

J. Gadaroer. Arch. Pharm., I02t), 258, 148—167. j 

A PtTLi/ deecriptioD •f the experimental evidence on 
which the formula of allocrvptopine (Arch Pharm., 
1919. 257, 298) rest# is given. Chelerythrine is 
closely related to bomocfwlidonine. It contains 
two methoxyj^nd one dioxymethyleoe grottp. The 
dioxymethylene groapa in alkaloioa may be approxi- 
mately determine in the following manner, Pure 


phloroglucinol (0*8 g.) is dissolved in a warm 
mixture of water (16 c.c.) and concentrated sul- 
phuric acid (15 c.c.) and a weighed amount of 
the aikaloidi di^olved in water (5 c.c.) is added. 
The mixture is shaken until a clear solution results 
and concentrated sulphuric acid (10 c.c.) is added. 
The mixture is boil^ gently until a precipitate 
begins to form, after which it is kept at 70°— 80° C. 
for 3 hrs. After 24 hrs, the precipitate is collected 
in a Gooch crucible, washed with water (60 c.c.), 
dried at 100° C. for 4 hrs., and weighed. The 
weight of phloroglucido divided by 9’857 gives the 
amount of methylene, CII,. Tho process ^ould be 
repeated with varying amounts of alkaloids and 
occasional blank experiments must bo performed. 
Tho results are to he regarded as minimal values 
but are, in general, sufficiently accurate to indicate 
tho number of dioxymcthvleno groups present. 
(67. l)oe.)-H. W. 

Chelidonic acid; Occvrrence of — . E. Stransky. 

Arch. Pharm., 1920, 258, 56—69. 

Tuk crystallmo precipitate obtained by the frac- 
tional prwipitation < 0 ! the cold water extract of 
('onvallnna majiihs by means of load acetate solu- 
tion was identified as the lead salt of chelidonic 
acid, tho {xx'urrence of which has prcviou.sly only 
Ihm’ii noticed in Chebdonnim mn;ii.s, Vciativin 
album, and Ihiphane distivfia. Ah chelidonic acid 
IS quantitativM'ly conierted by boiling milk of lime 
into 1 mol of acetone and 2 mols. of oxalic aiid. 
this reaction was utilised tor tho deti'ction ami 
quantitative estimation of the acid in Convallai la 
and numerous otlier plants. Tho largest amount 
found was 2‘09- -21H , ni the leaves of Convnlbnui 
majali.t A high j>ercentage, 142 — 1*53, was found 
in an entirely new' source, namely, Kabadilla siviis. 
Chelolnnium inajus contaiiu'd from OH l-o 0 71 
according to tho season and tho particular part of 
the plant. Jn certain Veiatrxim sp. ()*04- () 39 , 
wa.s fouml, and traces were indicaUHl in various 
other l.ilia< t ous ami Ainari llidai eous plant^ 

- G. F. M 

Ephetlnne and pseudoephed t me ; Synthesis of in- 

artire A. ElK‘rhard. Arch. Pharm , 192t>, 

258, 97 129 

Lmi’Hov K.MKNTH 111 the preparation of a-inethylnmiiio- 
propiophenono from metlnlamino and o-broiiiD- 
propioohenono (Kbt'rhard, Arch. Pharm., 1915, 25:1, 
62) and the substitution of liydrogon under pressuir 
in the presenw of palladinised cnarconl for sodium 
amalgam in the re<luction of tho ketone b:ne 
reiidereil possible tho production of phonvl-a-mctbil- 
amimmthyl carbinol, C.H,CH(OH) CH(NCH,) (’ll, 
in considerable quantity. A fuller study of tbi'. 
base [b], m.p. 114° C., ha.s reveale<l the oxisteiu*' 
of an isoRM'ric base fx], m.p. 76° (\, and a number 
of .salts and derivatives of each aro described. The 
inactivo .synthetic compounds, their salts and de 
rivatives, show great .similarity to tho natural, 
optically active bases both in ap|K'aranre and melt- 
ing point, this IS particularly noticimhle lu lim 
case of tho B-hase and pseudoophiHlnne. Tie' 
synthetic buses can lie converted one into the olbei 
in a similar manner to eplunlrino and pscmlo- 
eohc'dnne, this can be partly effected by liydio 
cnlonc ar id at the ordinary pressure, but more 
readily at higher temperature and under incrcasi’d 
pressure, whilst the bas<’ a i.s completely converted 
into base b hy acetylation but not by benzoylatieii 
(r/. Dcr.)-H. AV. 

Sujphoml and trional; Identification of — . A'- 
Zimmerroann. Apoth.-Zeit., 1920, S5, 27. 

Thx m. pt. of Bulphonal ia 126°— 126° C., that of 
trional 76° C. Both lubaUncea yield an odour of 
mercaptan when ftwod with an enual wei^t of 
•odinm aalicylatc; If the mixture la then heated 
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with alcohol and sulphur c acid an odour of methyl 
salicylate is Qbserved. When 0*2 g. of sulphonal or 
trional is mixed with 0'04 g. of sodium salicylate 
and ignited in a porcelain basin, a ,viol^t coloured 
residue is obtained which yields a 'violet solution 
when treated with a drop of water; this colour 
changes rapidly to brown-red. If the residue is 
treated with a drop of dilute hydrochloric acid, a 
yellow solution containing a brown flocculent pre- 
cipitate is obtained and sulphur dioxide is evolved. 
When treated similarly, acetanilide, antipynne, 
and phenacetiu give a black residue, veronal yields 
a bright yellow residue, and santonin a red residue. 

— W. P. S. 

Hypnotics; New class of . Dmlhylhowo- 

plithahviides. A. Lumiere and F. Perrin 
Coraptes rend., 1920, 171, 637— d39. 

l)iETHYL-j ethylpropyl-, dipropyl-, and diallylhomo- 
phthalirnides may readily bo prepared by the action 
of the corresponding alkyl iodides on homophtha!- 
imide in the presence of soduini ethoxule. They aie 
all hypnotics, and at the same tune only very 
slightly toxic and free from, any unfavourable 
secondary action. (67. J C.S , i , 780 ) — W G. 

Quinoline synthesis; Modifirnf ion of Shraup's - -. 
K. de 11. Barnett C'heni. News, 1920, 121, 
205—206. 

By a modification of vSkraup’s quinoline Hynthesus, 
using the aiulino and gl}<'('rol in approximateU 
equinioleoular proportions, and calcined ferric 
oxide instead of nitrobenzene or arsenic acid as 
oxidising agent, yields ol 40 — 50/, of the theoreti- 
cal, calculatini on both aniline and glycerol, were 
obtained. Increasing the proportion of glycerol di<l 
not materially improve the yield of quinoline, and 
it seenifl probable that the comparatively low’ yield 
IS due more to the destruction of the aniline bv the 
oxiai.sing agent than to the dei'ompositn n of the 
glycerol. A 00% yield of (luinoline was obtained by 
mixing 50 g. or aniline, 65 g. of glycerol, and 1(K) g 
of ferric oxide, and adding the mixture rapidly to 
150 cc of Cl ruauil rail’d sulphuiic acid in an ope n 
dish. Aftei standing for half an hour the piodiict 
is worked up in the usual way - -G F 

.Ir.vinir acids; I)iazo synthesis of aromatic' an<} 

its theoretical sujnific^incc in connexion with 
similar actions. A \y-p)odii(t containing arsenic. 


teratttd with wool fat and glucose syjrup. Another 
sample was found to contain over 18% of tale 
powder. — W. G. 

Antimony compounds; Aromatic . I. Diazo- 

synthesis of aromatic stilnnic acids and their 
polymeric constitution. Aromatic derivatives of 
antimony pentachlorute and its additive com- 
pouiuls. H.Srdimidt. Aiinalen, 1920,421, 174 — 246. 
Tub action of diazo-compounds on antimohy oxidt 
IS similar to that with arsenious acid (preceding 
abstract), nitrogen being copiously and spon- 
taneously evolved and aryl.stibinic acids formed. 
The difficulty of retaining antimony oxide in solu- 
tion with a little alkali can be surmounted by the 
uso of potassium antimonyl tartrate and other 
soluble antimony salts or by the use of freshly 
precipitated hydrated antimony oxide which need 
not bo completely dissolved. Reaction can 
frequently bo effected in strongly alkaliiia solution, 
but when markedly acidic substituents are present 
in the benzene nucleus it is frequently preferable 
to operate in a neutral or acid medium. The aryl- 
i^tibinic acids aio derivatives of polymeric anti- 
iiionic a(ids {eg., plienvlstibinic acid OH SbCfHs 
(:()).0 SbC/H,(:0).O.Sbt/H,(.0).OH) which under 
the action of alkali and water yield the alkali salts 
ol niouoiiiolccular arylstibinic acids, the latter, 
how'cvcr, readily ri’-polymensing when liberated. 

* They ha\o pronouncedly colloidal properties. Anti- 
mony can freqiientlv bo estimated in arylstibino 
oxides and tnarylstibinos whieli contain an amino 
group by (lirect titration with iodine m very dilute 
laintiy acidic solution. If a group is not present 
w'hi(h confers solubility in w'ater, a suitable bicar- 
bonatc-aikaline solution can generally be obtained 
with the aid of tartaric acid and organic solvents. 
Alternatively about 1/1000 mol. of the substance is 
mixed with sodium (.‘hloride (0 2 g.) and sodium 
bisulphato (3 g.) in a Kjeldnlil flask and boiled for 
1 hr. with a mixturo of nitric acid (sp. gr. 1*491, 
15 c c ) and concentrated Bulpliuric acid (10 c.c.). 
After cooling, ammonium sulphate (1 g.) is added 
and the solution is boiled for 30 mins, to expel 
nitric acid; it is subsequentlv diluted to about 
300 c.c. and attei addition of 5N-hydrochlorio acid 
(20 c c.) IS rediK'od w ith sulphur dioxide and 
potassium bromide. The antimony is finally titrated 
with N/10 iodine in bicarbonate-alkaline solution 
{('f. J C.S . Dec)- H. W. 


H. Schmidt. Annalon, 1920, 421, 159 — li4. 
.\uoM\Tic arsinic acids arc prepared by the acti(»n 
of diazoniiim solutions on swlium arscnite (G.P. 
250,264, 204,921, J.. 1913, 1030). The most favour- 
able conditions for the pi eduction of phenylarsinic 
acid and many of its nucleus substituted derivatives 
are secured when tiio alkalinity of the solution is 
so regulated that action fan occur in atcsird- 
aiUH 5 with the scheme ArN/Cl 1 A.sOjHK, "KCl P 
Ar As((),HK)l N,. In this manner, o-nitrodiazo- 
benzcuio gives about 90 , of the' thi'oretical quantity 
of o-mtropbcn> larsinic aiui. but the amounts ot 
arsonic-free by-products (azo-compounds etc ) arc 
more considc'rablo in the cases of m.any other 
arsinie acids. In more .strongly alkaline solution 
the reducing action is more generally noticeable 
and the yields of arsinic acius are lower. Poorer 
yields aril also observed with diazobenzene in acid 
solution, hut an and medium is favourable when 
strongly acidic substituents are present in the 
benzene nucleus. In addition to the well-known 
arsonic-freo hv-products. others containing arsenie 
can be isolated, /hief of which is phenyh 
phonylenearsinic acid, ( „Hj.(. .n^.AsUjWa. G/. 
J.C.S., Doc.) -H. AV. 

Civet, J. Nivierc. Bull. Sor. Chim., 1920, 27, 

704—797. . t. 1 . 1 

A 8AMPLB of civet was found to contain cholesterol 
and dextrose, and is thought to have been adul- 


Jchthyol oil and allied hitnmiiions tar oils; Isola- 
tion of the active sulphui comiwunds of . 

H. Scheiblor. Arch. Fliaim., 1920, 258, 70 — 84. 
(67. J., 1920, 55a.) 

Tub typical sulphui compounds of ichthyol and 
other bituminous tar oils are derivatives of thio- 
phene, which may be present in varying propor- 
tions lip to as much us 50% m the case of ichthyol 
oil. From the purified oil {loc*. cit.) by various 
reactions, particularly by treatment wuth less tluwi 
the theoretical quantity of acetyl chloride and 
aluminium chloride, thiophene derivatives were 
isolated in a pure scate.— G. F. M. 

Cineol [eucahjptol]; Determination of in 

essential oih. C. Klebor and W\ von Recbenberg. 
J. prakt. Chem., 1920, 101, 171-176. 

Thb solidifying point of the oil is determined in a 
jacketed vessel immersed in a mixture of ice and 
salt. Since •the other constituents of eucalyptus 
oil aro mainly hydrcKarbons, the reference curves 
' are obtained by observation of the solidifying tem- 
peratures of mixtures of cineol And rectified oil of 
1 turpentine; data aro given over a range of 100% to 
64% of cineol. In addition to hydrocarbons, the 
1 oil contains minor amounts of alcohols and ^de- 
1 hydes; the former, as exemplified by terpineol 
1 appears to raise the solidifying point, which is 
I depressed by aldehydes as instanced by valcralde- 
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hj’de. Tho results are accurate to within 1%. The 
process is not directly applicable to substances, 
such as cajuput oil, which contain less than 66% ot 
cineol but may be utilised if a quantity of cineol 
equal to tho weight of the oil is added.— H. W. 

Acptone; Pioceas for purifying . J. Duclaiix 

and A. Lanzenborg. Hull. Soc, Chini., 1920, 27, 
779— Jg2. 

Acktonb forms with carbon bisulphido a minimum 
boiling-point mixture. Tho acotono is mixed with 
r7 times it.s voluino of carbon bisulphide and the 
mixture distilled, the product passing over between 
38° and 40° C. being collected in three fractions. 
The acetone is extracted from these fractions by 
water and tho aqueous extracts are distilled, tho 
fraction boiling at 561° — 56 3° C. being collected. 
If methyl alcmiol is present in tho acetone tho 
minimum b.p. distillate of carbon bisulphide and 
acetone is loft to stand over potassium carbonate 
before extraction with water, and lopper sulphate 
is added to the subsequent aqueous extract before 
distillation. In this way most of tho methyl alcohol 
IS removed. -W. (i. 


Itfiin; Alilol condensation ami formation of - — - 
by the mtion of dilute alkalis on nvetahkhyde . 
H. Hammarsten. Annalen, 1920, 421, 293—315. 
Tub action of the hydroxides of potassium, barium, 
and lead on dilute solutions ot acetaldehyde at 
0° 0., 1-)° C\, and 50° (J. has been examined. The 
main reaction consist-s in the tormation of aldols 
(the minimum quantity obtained being 40% ot that 
theoretically possible), and this occurs e\en with 
very low hydroxy 1-ion concentrntionfl, Acetaldol, 
formed primarily, speedily pas.ses into higher aldols 
which do not become converted into aldehyde resins 
as does tho simpler substance. Aldeh>de-resin 
consists of at least two substances, the red o- and 
d-acetaldebydo-rosin described by Ekecrantz and a 
very pale yellow re.sin, m.i). 120° — 130° 0. att«'i 
softening at 10-)° C. Acetuklehjde can be estimated 
in the presence of aldols hy drawing purified air 
through tho solution at 21° — 30° C. and 21- 410 mm 
and then through a me.isured volume of N la iodine 
solution in the pre'^ence ot S jl potassium 
hydroxide, unused iodine is titrated with iV/10 
thiosulph.ite solution. Aeetaidc'hyde (1 mol.) reaits 
with iodine (I atoms) apparentlv in aecoidame 
with the scheme 2CH,CH()-i Hl-f 3K()H ^ 2CHI, ^ 
H.CO K K(’H,{)Hf2KI- 2H,(). Aldol.s are csti- 
lualccf, after removal of resift by filtration, hv 
repeated extraction with ether, desiccation of the 
extracts wuth calcium chloride, removal <»l the 
solvent under diminished pressure, and weighing 
of the residue after exposure to phospliorie oxule 
at the ordinary presHuro for 24 hrs. The aldoLs are 
Hubscqnently volafilis.-d at 120° C and 10 mm , and 
.'«iy residii.al resin is weighcMl. {Cf. J.C’.H , !)<■<•.) 


Aeetahlehyde ; Detn innviiii>n of m pai- 

aldehyde. W. Stuwe. Apoth.-Zeit , 1920, 35, 
16,1-154. 

Fivh c.r. of the paraidehvde is addfsj to a mixture 
of iV/IO mercuric chloride nolution 2 c.v , potassium 
i^ide 2, 16% sodium hydroxide solution 20, and 
water 20 g., and, after 16 mins , tUv mixture is 
diluted to 100 c.e., and filtered ; Wc.e. of the filtrate 
is treated with gum arabic 0'6 g., sodium hydroxide 
solution 5, and • formaldehyde solution .3 c.r., 
acidified, after 2 mins., with 15 c.c. of dilute acetic 
acid, cooled, and the separatetl mercury dissolved 
by the addition of 10 c.c. of N/10 iodine solution 
'fhe exc^of iodine is then titrat^ with fiT/IO 
thiosulphate solution. Each c.c. of 2^/10 lodino 
solution «0*(»22 g. of acetaldehyde.— W. P. 8. 


MEDICINAL SUBSTANCES. Ac. 


Alcohols; Dehydrogenation of hy catalytic 

oxidation under reduced pressure, . C. Moureu 
and G. Mignonne. Comptes rend., 1920, 171, 662. 
Whilst tho method previously described (J., 1920, 
247a) gives good results with alcohols of low mol. 
wt., it is found that with tho higher alcohols it is 
preferable to pass tho alcohol vapour and oxygon 
over tho catalyst under a reducea pressure of 2(^ 
40 mm. and at 230° — 300° 0. Yiolas of 80—90% of 
1 tho respective aldehydes may bo obtained by this 
I means from benzyl and cinnamic alcohols — W. G. 

Iodoform react ion [for detecting alcohol]; t^ensitive 

modification of Lichen’s . R. Kunz. Z. anal. 

Chom., 1920, 59, 302—303. 

Tkn c.c. of tho dilute alcohol solution {e.g., 1 drop 
ot alcohol in 100 c.c, of water) is treated with 2 c.c. 
of 10% sodium hydroxide solution, 0*15 g. of 
potassium iodide, and 0 2 g. of potassium per- 
sulphate, and heated at 50°— 60° C. A turbidity, 
duo to the formation ot iodoform, develops in 
about 10 mins.- W. P. S. 

I 

I , Patents. 

I Cldorhiidtins and hiomhydnns of olcfinic hydio. 
L laihom, Manufadin c of — . 'fhe Coniincrcial 
j Ri’Muirih Co., Assces, ot 11. T. llrouk". E.P. 

! 128,678, 19 6 19. Conv , 20 6 IH. 

' Or.EFiMC hydrocarbons aio converted into ehlor- 
hyilrms or broinli\(li ins l>y subjcHting them in tlio 
gasiHius state, under n pressure ol 5- 6 atm., to the 
.iclion ol u weak aijucoiis .solution of hv podilorous 
or hypobroiuous acid, lespectivoly, ot ( oiicentration 
preterably just under ()T5 . The aqueous medium 

IS kept m (ontinual tiieulatiou by means of a jiuinp 
in a ciieuit (oinpnsing a pii'ssuru ehainlMT in whuli 
the dilute and solution ^pla\e^l in at the top iiKsds 
and ahsoibs tho olefinie gase^ toried in umler lires- 
sur<* at tin* liase, a storage tank into iihnli tlie 
dilute (hlorhydnn solution is disdiargnl lumi the 
pressure ihamU*r, and wludi (ommunieates with 
a mixing vessel chaiged from time to tune with 
s<»(lnini bnarhonate or other alkali salt ol a weak 
and, .iiul finally a diloi mating or hrominating 
diaiiil>«*r into uhidi tlie alkaline soliitioii liom tho 
mixing ves'i4'l oveillows and leads with halugni 
witli the lonnatioii ot so<liuni haliile, (aihon di- 
oxide, an I hvpo< hloimis or hypoluomoiic acid Cii 
(Illation is fontiniK'd until oneenti ation ot pie- 
lerahly 4 5'', hut not exceeding 7,% of lialogen 
li\duii IS attained. 'Hie optimum temperature |er 
an olehnu gas made hy nackmg petroleum jiio 
dints, and containing Mum' 39-50^ of ethvleiie 
and propvleno, is about 15° C'., and hy regulating 
the pis'ssuro under vvliuh ahsorptiou takes phni' it 
IS pos ihle first almost (piantitat ivi'lv to couvnl the 
IMopvleiM' fioUi tlie g*is into lialogeiilivdi m wnlenit 
j(tiiig on th<‘ etliylene. - (i. F. .\i. 

I’aiulhflaniiop. rnndJ yliu yhnnnlr , ami jnndudinn 

tiuirof. K K Ndvoii V S P. 1.329.272, 27 1 21 
Appl , 9.10 19. 

Vamm.vi.vmfnk, hi p. 131 13.) C., is pri paieO 

from vanillin hy (onveitmg it into its oxime ami 
reducing this with Hodmm amalgam and acetm acid. 
Tho lorrespoiiding acvlamideH, prepared from 
vanillylarnine hy tho usual methods, uro piinmuit 
substances which can he nmsl in meduine m i>laeo 
of capsicum. 

J)i-(nonn<il)-huiylbarhit{n ic arid O. Knnini and 
E. II Vollweiler, Assih. to Abbott Lahoj atorit's 
U.H P. 1,131,712, 24.2 20. Appl., 23.1.19. 

I)i-n-nrTYLMALONic ester, prepared by interaction 
of n-hutyl bromulo and inalonic ester in presence 
of Hodium ethoxide, is heated with nodiuin and 
alcohol and urea in an autoclave at 100°— IRr ( • 
After diltiiling off the alcohol from the reaction 
product, water ii added, and di-n-butylbarbitunc 
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acid precipitated by n edifying with hydrochloric 
acid. It forms whit© needles, m.p. 168° 0., and 
has pronounced sedative properties tojgothcr with 
low toxicity. , 

Ipecac alkaloids; Enteric preparation of . 

J. K. Lilly, Assr. to The Eli Lilly and Co. U.8.P. 
1,334,463, 23.3.20. Appl., 14.8.15. 

Claim is made to a preparation containing the 
alkaloids of ipecacuanha combined with an ad- 
sorbent agent (Lloy^l’s reagent, hydrated aluininiuni 
and magnesium silicates; J., 1916, O.'il) capable of 
preventinp: the solution and absorption of alkaloids 
in the acid medium of the stomach, but releasing 
the alkaloids in the alkaline medium of the intee- 
tine.s. 

Oils from the peel of citrus fruits; Process of ex,- 

tractinu . F. A. McDermott. U S.P. 

1,353,169, 21.9.20. Appl , 13 1.16. 

The peel is dried at a temperaluro below that at 
which the oil evaporates, and the oil is extra( ted 
from the residue, after grii^ding, by distillation 
under ro<luced pressure with a current of steam. 

-L. A. C. 

Arrfone; Manufoci tu e of fiom acetic acid. 

Farbenfabriken vorm. h\ llaNcr und Co. G P. 
298,861,8 3 16. 

Acetone may lx* produced by passing a(<dic add 
vapour over a heated acetatf' or a base. Jf barium 
acetal© is used, tlie leadion takes pbue at 320'^ C , 
or at a lower t<'mperature umlcr reduced pressure, 
and a quantitative vicld results Strontium tarbon- 
}'te, oxides of calcium and inagnesium. or the coi- j 
responding luid.ites, may 1k» substituted for baiium j 
acetate - - W, .1 . \V, I 

I a pours [nhofiul^ rtherl ohsoihed in sulphuiu a< ui , 1 

liecovenf of . F. Herrmann. G.P. 300,7.33. ' 

6.3 17. 

The solution in Mil[>bunc acid, after dilution with 
wati'r, IS made to pass downwards through a senes 
of ehanilxrs where it is submitted to direct or in- 
direct heating In steam —1) F T 

Toxins, Production of Pontijen-, im/iui/i-, or 

thonuin. . E. Merck. G.P 321,9.56,30 9.17 

Addn. to 257,473 (.1 , 1913, 507). 

Tntfenal oigans asejiticalK removed from animals 
are c'ooled by moans of ic e and subjeetisl to Rout gen, 
radium, .or tboiium rass, and the decomposition 
products loimed are dissolves! in serum which has 
been similarlv < cpcjsed to radiation. The serum is 
injected inti avenouslv into living animals in in- 
eieasing dosos, and the aniniabs are then treated 
•iccording to tlie main jiatent. Ihe ti‘'sm*s whieli 
have been exposcnl to radiation may alternatively 
ix' ext I acted with plnMologual salt solution con- 
ta'uing radium em.iiiation — .T FI. L 

Sih'ci-pioicin pu panitions icadilij sohihle in 

irnier: Pioduction of stable Farheiifahr. 

\orm F Ra>ei und Co. (j! P 322,756, 12.5 16. 
Sli.VEH-pi'otein coinpound.s ulontual with or simihir 
to those’ piodiiced ill aceordaneo with G.I^. 105,866, 
are mixeul with urea or its deri\ativo8 (c p., mono- 
or dimethylureu). with or without other suitable 
ingredients.— . I FI F^. 

Dihydioxyacetocime; Preparation of C. H. 

Botjhninger 8ohn. G.P. 322,8^45, 1.12.17. 
(S-NiTROPRorYLKNEGLYCOL, Or a salt thereof, i.s 
treated with reducing agents in presence of basic 
aubstanccB, such as hydroxides of alkalis or alkaline 
earths. Dihydroxyacetoxim© may l>e almost quanti- 
tatively converted into glycerol. — W. J. W. 


Yohimbine; Production of readily^ and perfcotly 

soluble nucleic acid compounds of . E. 

Weinert. G.P. 322,996, 26.7.17. 

Ammonu is added to a mixture of nucleic acid with 
yohimb5 bases; or ammonium nuedeate is allowed to 
interact with salts of yohimbine or of the total 
bases of yohimlki hark. Yohimbine nucleate, 
03 ,H„ 0 ^Nj,C 4 ,H„ 036 N,J^^, 18 a yellowish or green- 
ish white amorphous powder with a slightly aeid 
flavour and an almost neutral reaction. It is readily 
soluble 111 water, less soluble in alcohol, and in- 
.soluhle in acetone or ethcT, and possesses thera- 
peutic value. — J. H. L. 

Arylurea; Preparation of an . J. I). Riedel 
A.-G. G.P. 323,298, 20.12.17. 

p-NiTROPHKNOL IS treated with cthylencchlorhydi iii, 
and the amine formed by subsequent reduction is 
converted into the urea. p-Nitrophenol hydroxy- 
ethyl ether crystallises from aqueous solution as 
yellow needles, ni p. 9f° — 95° C. The hydrochloride 
of p-aminophemol hydroxyethyl ether forms 
needles, m p. 204° — 205° C., and its aqueous solu- 
»tion reacts with potassium cyanate to form the 
corresponding urea, in p 159° — 160° C. — W. J. ^V, 

(ilyojal, Pi eparat ion of . A, Wohl and K. 

Rraunig. G P. 324,202, 30.6.1G. 

Air or oxygen containing approximately 17 by 
\ol. of ozone is passed through water and then 
inixc’d with \\ / ot acetylene in a largo reaction 
space; a solution of glyoxal sc’parates on the walls 
and bottom of the vessel — D F. T. 

Ilcxaineihijlenetetiaminc; Preparation of deiiva- 

tires of . J. D Riedel A.-G. G.P. 324,203, 

11.6.14 

'J'liE quaternary bases derived from Fiexamethyleiie- 
tetrainine, r n,, hexamethyleiictetramiiiemethH 
hyclroxicie and liexamethylenetetramine-ethyl hydr- 
oxide are combined with cholic acid, the resulting 
cholates arc cr\.stallinc solids, soluble in water, and 
suited to the tri'atnient of gall stones — D. F. T. 

Faftii acids and (ildch ydes ; Method for the produc- 
tion of - V Harries, R. Koetschau, and E. 
Albrecht G.P 324,663,29.2.16. 

The ozonides of uns.ituiatcd aliphatic oils derived 
from jxli oleum, or from the tar products of 
lignites, shales, peats, and asphalts, are decom- 
pdseil, in solution if necessary, with formation of 
1 .ddeiiydes or acids A “ample ot gas oil from lignite 
' tar Molded liquid acids, lip. 81)° — 220° C. under 
j 10—12 mm jiressiTrc, the fr.ution boiling at 180° — 

I 200° C. at the same pressure containing solid fatty 
, acids 'I'lie acids contained from seven to twelve 
! atoms of carbon, and ranged from lieptoic acid to 
I lauric acid Tlie residual oil which resisted the 
! .utioii of o/oiH' and ol vaustic alkali hulled at 260° — 
330° C. and was of value for lubricating and for 
I tiansfoiniers. D F. T • 

(dipnin substitute (LP. TF03,991. Sec XII. 

XXI. -PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

Patent. 

('ohiur phofoqiaphy and kinemafoqiaphy. W. V. 

J). Kelley' E.P.' 129.638, 7.7.19 Conv., 8.7.18. 
See I'.S.P. 1,337,775 of 1920, J , 1920, 468 a. 

XXII.-EXPLOSIVES :* MATCHES. 

Detonation of explosives; Study of the causes 

governin{f the . H. Kast. Z. g©8. Schiess- 

u. Sprengstoffw., 1920, 15, 195 — 197. 

The phenomenon of detonation, induced by nn 
j initial impulse or shock, cannot b© attributed to 
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the influence of air compressed in the interstices 
of the explosive. Experiments with pressed T.N.T. 
charges showed a diminution of the air content 
w ith rising density, and the velocity of detonation 
of T.N.T. filled into a tube was not appreciably 
different whether the explosion took plato under 
normal atmospheric pressure or in an evacuated 
tube. If explosion were due to the effect of pros* 
sure in promoting the aggregation of the inolecule.s, 
an increase of the cxiilosion temperature with 
highly-compressed charges would be anticipated, 
but tills IS not the case. A probable interpretation 
of the problem is the disturbaiu'e of molecular 
stability, and this theory would account for the 
difficulty in effecting the detonation of dense 
charges having a rigid physical stnntiiro. (’on- 
lirmatory evidence is found in the different initial 
impulses reiiuircd for explosives of varying physi- 
cal condition, though of .similar chemical composi- 
tion, and in the divergent velocities of detonation 
attained by them. The results obtained with ex- 
plosives of various densities are tabulated. Nitro- 
cellulose powders and guripowilcr whidi. nonnallv, 
achieve a velocity of ignition rather than of de- 
tonation, mav nevertheless exert a disruptive effect 
it larg(‘ quantities arc luuiived ~ AV. d. . 

PviKNTS. 

IffiniKitoi s ; HUfitmu - - -. W. Kschbadi K.P 
lol,d72, 28 5.20. 

Al.i’MiMiM is empIoNcd as the niateiial f<ir de- 
tonator shells, in which the detonuliiig charge con- 
sists of lead azide, or lead azide mixtures, oi tetrvi 
with a top fhurge ot lead azide, or othei initiating 
composition whicli exerts no action on the 
aluminium. The advantages claiimvl for this 
metal, as compan'd with copper or bras.s. are the 
obviation of splitting when the shells are crimped 
on to the fuse', the freedom from oxidation, and 
the degree of hardness atlainahle which i)re\ents 
distortion climng pressing The detonaiois are 
.stall'd to have a greater loeffieieiit of initiation, 
and to guv a finer radiation, than those maile with 
lopper sliells--W. AV 

Defonnfintf (ujeiit; Inxtin} W (). finelling , 

r.S.P. l,.T5a,8tJ,5, 21.0 20 Appl , 6 5 20. 

Thk composition consists of lead azide prepared 
by the interaction of an alkali azide and a soluble 
lead salt in a solution of glue — W. .J. AV. 

yttratiiKj apparatus. AVulfing, Dabl und Co , A.-G 
G.P. ;i00,079, 3.11 15. 

Thk interior cooler of a nitrating apparatu.s is pro- ■ 
vided with a flanged lollar in which the pipe lon- 
nexions arc arranged, and which fits snuglv between 
the flanges of the vess4‘l and its lid when the ' 
apparatus is closed. -AV .1 A\'. 

Explosive; delntinised propellent and procesn 

of preparing same. F. L Nathan, AA'. Rintoiil, , 
and F. Baker (H. Baker, administrator), Assrs 
to Nobel’s Explosive'. Co. F.S P. l,.i3H,691, 
4.5.20. Appl , 26 2 14 Henewe^l 21.10 l« 

See E.P. 4910-1 of 1913; J., 1914, 712 
Tf eating icaste acids (i.P .323,110 .SVr A’ll. 


XXI1I.-AHALYSIS. ^ 

Tkerviocouples; Construction of by electro- j 

deposition. AV.JH .AVilson and T. D. Epps. Proc, ' 
Phys. 8oc., 1920, 32, 320-340. | 

Small thermocouples suitable for tlie construction { 
of batt«ric%Aontaining a large number of junction.s ' 
may be constructed from a continuous* coil of one of : 
the metals which is coated, electrolytically, in i 
suitable places with the other metal. If the eke- | 


trioal conductivity of the latter element is consider- 
ably greater than that of the former, and a fairly 
thick sheath is deposited, a thermocouple is pro- 
duced which is not appreciably impaired in effici- 
ency by the short-circuiting effect of the core. Con- 
stanta n wires coated with either copper or silver 
sheaths are suitable for most purposes.— J. F. S. 

Gases; Apjxirntus fur vieasnring the rate of flow of 

, J. Erlich. Ann. Chim. Analyt., 1920, 2, 

289—297. 

Thk pre.ssure produced by the passage of the gas 
through a capillary connecting the two limbs of 
a U-shaped differential manometer is registered by 
the change in level of the liquid in the manometer, 
the apparatu.s being calibrated by actual measure- 
ment ot the gas passed through the apparatus under 
definiU' conditions of pressure and time. — AV. P. 8. 

riliafiUrntion ; Use of — in toxicological analy- 
sts. Mannicli and G. VVippeiling, Ber 

dents phann. Ges., 1920, 30, 34H--3()1. 

Altiioi'uh substances siicli ns oxalic ai id, potasHinni 
ehlorate, etc., may be .separated by ultiafiltration 
(filtration through collodion membrane), this 
metli id cannot ho recommended for general use. 
Small quantities of alkaloids and heavy metals, 
parlieul.irly meiiury, are adsotlied by the mem- 
brane, and these quantities may lie important 
where traces onlv ot the subslanees are present 
The adsorption of arsenie an<l antimonv by tin' 
niembram' is. Iioweier, praitnallv ni'gligilile, 

- AV. P S 

Uefradomeiei ; Anah/sis of atpiexais soluftons with 

ihe aid of the . M. de (Vims. Z. phvsiol. 

Cliem . 1920, no, 251 -2(30. 

'PiiF, refi.u'tive indi'X ot salt solutions wlmli do not 
manifest the plionomenon of molwular attraction 
is m diri'ct linear proportion to tlie percentage 
loms'iitration of the salt in the solution, and it is 
possible to calculate the percentage coiKciitration 
l)\ means of the formula 

Y-.(nDx' -l'.m>0)/b. 

where nDx ' refractive index of x?, solution, 
hr refractive index of 1 solution of the same salt, 
1 •33.320 refr.u'tive index of distilled water. The 
refrai live index of a mixture of f'qual parts ot 
x.jrious .s.ili solutions i.s equal to the sum of the 
refrinti\e indices of the si parate solutions. If b\ 
mixing thes<» salts some suhstanee i.s precipitated 
the refractive index of the prwipitated salt can be 
obtained by subtracting the refractive index of the 
remaining solution from the sum of tlie refractive 
indues of the component solutions. The ion con- 
tent of tlu' aqueous .solution r.ui therefore be 
calciilnti'd as follows;-- 

P (iiDUx -nI)Ox,)/K. 
where P - percentage, iiDUx '' r refractive index of 
x' solution obtairuvl by calculation, nDOx", 
refrintive index oKserved after precipitation, 
K- nI)Rl ' -iiDOF of a 1 ' solution. --S 8. Z 

Volnmefrir analysts; Ajiplication of a new physic"- 
rhrmiral method of — . R Duhrisay. (’omptes 
rend., 1920, 171, 670 672. 

The method previously describiul {ef. J.. 1918, 
609 a; 1919, 103 A; 1920, 542a) when appliea to the 
neutralisation of sulphuric acid and sodium 
hydroxide, shows two points of inflexion on the 
curve, one corresponding to the formation of 
sodium hydrogen sulphate and the other to the 
formation of tno normal sulphate. With mixtures 
of solutions of sodium sulphate and sulphuric acid 
the maximum difference between the ol^rved and 
calculated temperatures is reached when the solu- 
tions are mixed in equitnokcuiar proportions. The 
same is true for solutions of sodium sulphate and 
hydrochloric acid.— W. G. 
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Potasshim; Determination of as perchlorate^ 

and its separation from sodium, etc. R. L. 
Morris. Analyst, 19^, 45, 349~-3fe.^ 

The following procedure is recommended as the 
result of an exnaustive examination of the per- 
chlorate method. After the potassium salt solu- 
tion has been evaporated three times with 20% 
perchloric acid, the practically dry residue is stirred 
for 16 mins, with 10 c.c. of wash liquid (100 c.c. of 
98% by vol. alcohol and 1 c.c. of 20% perchloric 
acid) and the liquid then decanted through a 
weighed Gooch crucible containing a layer of 
asb^tos. If potassium only is present, the precipi- 
tate is rinsed directly on to the filter with a 
measured volume of the wash liquid. When sodium 
is present, the xirecipitate is heated to expel alcohol, 
dissolved in the minimum amount of boiling water, 
the solution evaporated to diyness, the treatment 
with 10 c.c. of wa.sh liquid and the decantation 
repeated, and the precipitate rinst^d on to the filter 
with 10 c c of the filtrate. The pre< ipitate is 
washed on the filtc'r with a nK'asiired volume of wash 
liquid, then dried at 180° — 160° 0. for 1 hr., cooled 
in a desiccator for 1 hr., and* weighed , the weight 
is taken as being constant when, on washing with 
8 c.c. of wa.sh liquid, the difference between .succes- 
sive weighings docs not exceed 0 2 mg. If the solu- 
tion under (examination contains ])hosphaU;, it 
should not be evaporated quite to dryness with per- 
chloric acid, and the moist pasty residue should be 
treated with 15 c c. of 98% alcohol previous to the 
treatment with the wash liquid. Calcium, iron, 
aluimniuni, and barium salts do not iiiterf(*ro. If 
magnesium is nreseut, the evaporation must be 
stopped while tm* mass is still moist. (htri<‘ and 
t.irtanc acids tend to char during the evaporation 
with perchloric acid and a preliminary separation 
of tho potassium as cobaltinitrite appears to be 
necessary. To determine potassium in potassium 
.sulphat(‘, tho sulphuric acid is first precipitated 
with barium chloride, but it is unne<;essaiy to re- 
move the small exces,s of barium chloride used. At 
16° C., KM) c.c. of the wash liquor dissolves 3 9 mg. 
of potassium ju re hlorate. — W. P. iS. 


rotdssiutn , D) i('i minafum af ns peirhloiate. 

III. G P. IlaxK‘r and F F Kupert. J, Anier. 
Ghem Soc , 1920, 42, 2040- 2019. ((’/. J., 1920, 
6;k) A ) 

Ethyi. alcohol denaturated with 5;;, metlul alcohol 
may safelv be substituUnl for ethyl alcohol in wash- 
ing jiota^sium perchlorate. The temiK>rature at 
which the washing takes place is unimpoitant if the 
washing li<iuor eTnplo><'<l after the initial extraction 
is previously saturated with potassium perchlorate. 

irf. .T.C.S.,‘ Dec.)— J. F. S. 


Ma<fn^sntm: Detection of . F. EiMUilohr 

Ber., 1920, 53, 1476—1477. 

Fivk c.c. of a solution of alkannin in alcohol (96 ,) 
18 treated with a diop of 2A-ammoniuin cailMUiate 
solution, which does not causi; any change in colour, 
and then with a drop of the neutral salt solution to 
be tested; the presence of uiagnesium, strontium, 
or manganese is denoted bv the development of a 
bluish-violct coloration, which becomes pale red 
after acidification with one or at most two drops ot 
2N-bvdrochloric acid; subsequent addition of the 
some numlM'r of drops of 2.V-ammoniuin carbonate 
solution restores the bluish-violet colour only it 
magnesium is present. If the U'st is to be applied 
to suspected magnesium ammonium phosphate, the 
salt 18 dissolved in 2iV-hydrochloric aeid and a drop 
of this solution is added to the alkannin solution ; 
further addition of 1—2 drops of ammonium lar- 
bonate causes the appearance of tho bluish-violet 
colour if magnesium is actually present, whilst 


otherwise the original colour of the tincturq is 
restored. It is essential that the alcoholic solution 
should not become diluted with water, since in this 
case a blue coloration is invariably produced which 
is duo to ammonia formed by hydrolysis of the 
ammonium carbonate, — II, W. 

Magnesium ammonium phosphate; Mtcrochemical 

“ two-phase reaction ” fur . U. Kunz- 

Krause. Ber., 1920, 53, 1672—1673. 

The reaction is specially suited to the detwdion of 
! magnesium ammonium phosphate in urinary sedi- 
! ments, but mav be applied to the detection of phos- 
! phates generally. The solution of the sediment in 
j acetic acid is neutralised with ammonia. On addi- 
I tiqn of a drop of silver nitrate .solution, an egg- 
' yellow, chccsc-hke deposit of silver phosphate is 
j formed which disappears on addition of a drop of 
I ammonia. At trie same time tho magnesium 
, ammonium phosphate is deposited as colourless, 
shining pri.sms united in the form of rosettes. The 
‘ nyiction may be applied to the detection of pbos- 
' phates as cellular enclosures in plant tissues, 

-E. H. R. 

I 

j A( iilimct nc (letei mination of heavy metals tn their 
J salts. I. M, Kolthoff. Z. anorg. Chem., 1920, 

I 112, 172—186. 

! Expkrimknts were made to determine with what 
I degree of accuracy the salts of heavy metals which 
j lorm insoluble liydroxides can be determined by 
! titration with alkali hydroxides, either by the con- 
1 diictoimdric method or by the use of indicators. 

' Magnesium sulphate gave satisfactory results bv 
J the conductometric method with barium hydroxide, 

I ami also by tho indicator method using phenol- 
I plith.dein. Zinc and copper sulphates gave un- 
1 satisfactory results by both methods. Mercuric 
I chloride was deti^rinined satisfactorily by the con- 
ductometric motluHl by titrating sodium hydroxide 
solution not greater than A'/l^ JU strength with 
j the mercury solution Jn the case of aluminium 
I .salts, when these wore titrated with sodium or 
1 barium hydroxide, a shaip break in tho condue- 
1 tivity curve w'as not obtained at the neutral point, 

; but there was a vciy sharp break at the point 
! where the formation of aluminate w^as complete 
I Aluminium chloride or alum was successfully 
titrated w'lth sodium hydroxide solution at the boil 
] in presence of excess of barium nitrate, using 
; j)lienolphthalein as indicator. Slight excess ot 
alkali was run in and the excess titrated with acid. 

! ((7 JCS , Nov t— K. H. B. 


lion; Sepaiatuni of fiom aluminium by 

pi ecipitution as l*i nssian blue. H. Hale and 
G. O. Burr. J, Amer. Chem. Soc., 1920, 42. 
2a66— 2a5S. • 

The quantitative separation of iron from iiiu- 
ininium as Prus.siau blue cannot be. effected, since 
the alumiiunm reacts with the excess of potassium 
ferrocyanide forr ing a jidly which cannot be 
handled. The prc'cipitato of Prussian blue cannot 
ho simcessfully filtered even after apparently perfect 
(oagulation. — J. F. 8. 

1 

I lion, mercuni. and vanadium ; Volumetiic defer- 

mination of in the Mime solution. G. 

Hinard. Ann. Chim. AnaKt., 1920, 2, 29? — 299. 
To determine ferric, mercuric, and vanadic sul- 
, siilphate.s in sulphuric acid sokiijon a portion of 
! the latter is treated with hydrogen sulphide, the 
mercuric sulphide collected, oxidised with bromine, 
the solution then rendered alkaline with pota^ium 
hydroxide, and a mea-sured excess of standaraised 
potassium cyanide solution added; a few dro^ of 
1 potassium iodide solution are added as indi- 
I 
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cator, and tl(e excess of evanide is titrated 
with silver nitrate solution. rig0+4K0N+H,0 = 
K,Hg(CNL+2KOH. The filtrate from the mer- 
curic sulphide is boiled to expel hydrogen sulphide, 
oxidised with bromine, and the iron jprecipitatea 
as ferric hydroxide by treating the hot solution j 
with potassium hydroxide, the ferric hydroxide is 
dissolved in hydrochloric acid, again precipitated I 
(to remove remaining traces of vanadium), then I 
dissolved in sulphuric acid and determined iodo- ! 
metrically. FeJO,^-2HI ^2Fe0+H,0 f Ij. The i 
iron and vanadium are then determined together [ 
iodomctrically in another portion of the original 
solution; V,0, + 2HI=V,0i + H, ()+!,. Slight modi- ! 
fications of the mothoa are required when mer- | 
(uroii.s, ferrous, and vanadvl salts are also present. 

— W. P. 8. 

Culcium uioiij) (itul iiuiurifKivm; Piecipifatton of 

the . 1. M. Kolthoff. Pliarni. Weekblad, 

1920, 57, 1229—1234 

Tue usual method of precipitating group IV. 
metals by means of ummoniuni carbonate is shown 
to be relatively insensitive, and the use of sodium 
carbonate in pri'scnce of stKlium hydroxide is pro- 
posed. This throws down the metals of group IV. 
lomplctely, together with magnesium, the former 
hoing fieparate<l from the precipitated carbonates 
hv the chromate method, and reprccipitatcd by 
moans of animouiiim carbonate (Cf. J.C.8., Nov.) 

- S I. L. 


yichd (cobalt); FAcctnMinah^ticnl sei>4tnitwn of 

from artenir. N. H. Furman. .1. Amer. 

Cheni. Soc., 1920. 42, 1789-1793. 

XiCKKL may lie qnantitativolv separated from salts 
of arsenic acid in amnioniacal solution bv the 
electric current. Cobalt on deposition carries 
down arsenic, whereas the nickel deposit is free 
from arsenic. If the two metals are deno.Hit<*d 
simultaneously arsenic may nr may not V' de- 
posited, according to the (onditions. .1 R P 

Xirconium: JJetei imnaimn <>/ - . M. M Smith 

and C. James. J. Amei C'lu ni. Soi , 1920. 42. 
1764-1770. 

ZiRCONii’M IS precipitated hy s^•lenlou^ at id Irom 
a boiling solution acidified with hydrothloric arid. 
The basic selenite on ignition leavoa zircon in 
Thia method give.s satisfactory rewults in the 
determination of zirconium in a pure salt, m the 
rteparatiOQ of zirconium from nfiiininiuni and rare 
earths, and from iron when the amount of ferrit 
oxide in the combined oxides of iron and zirc-onium 
doe.s not exceixl 10 Titanium i.s precipitat<Hl 
together with zirconium, and a correction must lie 
applied in this ci^se or the precipitation carried 
out in the pre.sen(e of cx<css of bxlrogen peroxide, 
when zirc'oniuni alone is prec ipitaUxl. If pho.s- 
pbates are present the zirconium phosphate in the 
ammonia precipitate is insoluble in hyJrochlorn 
acid, and must he fusc-d with sodium carbonate, 
boiled with watc*r, ami the re.sidue dissolved in 
h^rochloric arid and addc*cl to the mam aolulion 
j^r the determination of zirconium m zirconia ore, 
about 125 g. is fused with 12—15 g of potassium 
hydrogen fluoride, the ccailed melt is trcaUxl with 
50 c.c. of aulphunc acid (111), heated gentiv at first 
and then more strongly until abundant fumea are 
evolved, cooled, boiled with wat^'r, and dilufcd to 
250 c.c. 100 c.c. of the solution is diluted and pre- 
cipitatecl with amflionia in preaonop of ammonium 
chlori^. The precipitate is washed, disnolved hv 
boiling with 36 c.c, of concentrated hydrochloric ; 
arid and 40 c.c, of water, diluted to 700 c.c , and 
pr«x;ipitate^with a 12‘5% solution of selenious acid. ; 
Th« precipitate i* collected, washed with BX hydro- i 
chloric and, dried, and ignited,'— J. R. P, j 


Carbon monoxide; Determination of in air con- 

taminated with motor exhaust gas. M. (J, 
Teague. ^J. Ind. Eng. Chera., 1920, 12, 964—968. 
Under controlled conditions the apparatus devised 
hy Graham (J., 1919, lOr) is capubfo of determining 
carbon monoxide in nir with an accuracy of 
0 005%, but in the case of air contaminated with 
motor exhaust gas, liydrocnrbons must be removed 
lieforo oxidising tho carbon monoxide with iodine 
pentoxide. In a now portable apparatus described 
this IS effected hy passing the gas through U-tubes 
immersed in liquid air, which condenses the water, 
earbou dioxide, gasoline, and traces of other 
saturated and unsatiiratod hydrocarbons. The 
hydrogen, methane, and carbon dioxide pass into 
iodine pentoxide tubes, which are heated in an oil 
hath to 100°— 175° C. Only tho carbon monoxide 
IS oxidised, the concentration of the hydrogen 
being t<x> low to affect tho results. The liberated 
iodine is absorbetl by potassium iodide solution and 
titrutid w’lth sodium thiosulphate solution. A 
determination takes 15 mins., and should he 
accurate to 0003 — 0 (Xi5% of carbon monoxide, 

-C. A. M. 

If i/dii)nu bom : Absoibent foi hvar\i - — [i/i gm 
anuii/sii] A. Piecliota. (Mu*ni,-Zcit., 1920, 44. 
797.' 

Hewy hydrocarbons ma> b<> removed completely 
from a gas by passing the latter into an ordinary 
absorption pipette containing a s.aturated solution 
of potuHsinm mcliromate in concentrated sulphuric 
acid. About 10 mins.’ contact is n^tjUired, but it is 
better to pass the gas in and out of the pipette 
about twenty tunes. -~W P. S. 

Folfi/ ihiih, hiflufinf of rhutiohitu: diswiuiiioii 
on the dtt^hllation in sham of the rolntih - - 

J Hcillv and W. J. Hickinbottorn S( i Prtx 
Key Dublin fkx ., 19*20. 16. 120-i:U) 

The deviation.s in the distillation ronstaiits el 
dilute .solutions of volatile fatty acnls (r/. J , 1919 
913 a) are cxplaiinsl on the basis of electrolytic dis- 
sociation A matheniatn al exprossum to represent 
ibis luui to (orreit the constants is given, and it is 
thus allow n that the di.slillation lonstant is prac 
ticnily indcpeielent ot the dilution. The effinH ot 
certain Halts and aculs m ituTOasing the distdlalioii 
lonstant of acetic acid is depCndiuit on tlie natuu 
of the salt adtled (Cf, J (’ S . IXs .)— \V. G. 

H*‘e also pages (a1 7U. Iodine valne of mineiol 
Oift (UoilenTb paiiiffin inij' tri ozoknite (Ko.ssl 
716, f'lnbon dioxide (Hartmann). Soda-lime (Wil- 
son); 747. t'lfonic luid (Fosse), 718, JbnhniK 
(Deniges). SainiaUy-oerurnim gases (Heniirii) 
75*2. Aluminium iillogs (Horrv). 75,3. Afn<)nesium 
tohalt, and rhiomiuin alUnfs (('amji an<l _^Mnnlei0 
755. Iodine rahie of fats (Devnent), 757, Ftntm 
in rubber (Dekker); 7aS, Sulpbuie in Ume liguoi 
( Pm kies), Alkahnifi/ of liiiir ligiiors (.Atkin), To'' 
Surrose, invr/t suijai , and lafhuose (Mniitgomeivl 
l*entose sugni i (SiHwhr) , 760, liistidinr (Hnnke and 
Km-ssler). Ilntamine (Hankc and K(S'Ksler) ; 761 
Immonm eti . la irater (Kolthoff). Morphine rn 
opium (Jernstiid), 762. Cinchona piejuiiatiom 
(Lehmann), nionjmeihylene groujos in alkaloid' 
((Lida?m>r), Sulphonnl and frional (Zimmermunn) 
76.3, Aroiiiatlr (infunong romvounds (Silmiidt) 
i'lnenl (Klelwr and von Ris henoerg) , 76 (, Acrtnl- 
dehifdf <nul aldols (Hnininnrstcn). Aeefafdeln/di 
(.Stuwc) lodnform reaction (Knnz) 

Patents 

Hardness of fenous mrfals^ Testing L V 

Wild. K P. I5l,3a3, :10.6 19. 

The api'ciinen in infrodureil within a gtnndnrd iniig 
netining coil, through which current i* toi 

ft period aomewhat Twm than a second. The i- 
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men IB removed and iiitiv diued into a ballistic cod 

“rassot^tvor^Vh® Preferably of the 

irrassot typo The specimen is quicklv withdrawn 

from the coil, and the resulting throw of the flux- 

rfSieatTTh “ff“^“^\'>ret>on of the instrument, 
to indicati the physical hardness of the specimen 

— T. S. G. t’ 

Thnmo-demnits; Protcftive r,ocenng for — - 
{Siemens uiul Halskc A.-G. G.P. 322,949, 6 7.18. * 
An incomhustihle, insulating material, of a pul- 
verulent nature e.f;., sand, fireclay, or magnesia, 

(•ouple^-w" J W thermo- 


I Hauenschild. Shaft furnaces. 30442. Oct. 25. 
I Hilgendorff and Kousnetzoff. Apparatus for 
I utilising heat of outlet gases. ;10,291. Oct. 26. 

I Kerr and O’Connell. 31,201. See XIX. 

Kurth and Mogel. Furnaces. 31,458. Nov 6 
fGer , 27.2 20.) 

Maclachlan. 30,661 — 2 See XIX. 

Morgan, and Thermal Industrial and Chemical 
Research Co. Process of heating substances for 
producing chemical change. 30,975. Nov. 2. 

Perry and Co., and Railings. Rotary muffles 
or furnace.s. 31,400. Nov. 6. 


I i 


fo onrncfe/. F. G Spiiidler, Assr. to A ' 

IT.S.P 1.353,500,21.9.20. Appl , 4 8 19. 

1 UK elaims relate to means for supporting th< 
materials to he tested in such a way that they cai 
be moved awn\ from or towards the eyepiece of th< 
instrument. 


OWio/o to W. (J Laird, Assr 
Sl'mH 1^51, .568' 5.10 20. 


to 


H L. 
Appl., 


\ n UIIKNT of ^Nater is passed thiough a heat- 
ahsorption (hainher in uluch the gas is burnt, and 
nows thence tdi a gas-reservoir from whirh it <lis- 
places Its own volume of gas, for( ing it to the gas 
burner. Means are provided for measuring the 
temperature ot the waU‘r pasmng tlirough the heat- 
absorption (hainher 


Complete Specifications Accettep. 

14,816 (1919). Whitfield. Drving-apparatus. 

(152,712.) Nov. 3. 

15,845 (1919). Smallwood Furnaoes. (153,042 ) 
Nov. 10. 

18,311 (1919). British Thomson-Houston Co. 
(General Klcctnc Co.). Boilers particularly for 
vaporising mercury or other fluid of high boiling 
point. (152,785.) Nov. 3. 

18,531 (1919). Siegwart and Siegwart. Operation 
of furnaces. (130,596.) Nov. 3. 

23,859 (1919). Zwermami. Kilns. (140,740.) 

Nov. 3 

32,291 (1919). Thoens. Refrigerating. (152,898 ) 
Nov. 3. 


]fnnr)i'in<i ((ufxn) inomniiJe finin noses OP 
303,931 See 11 \ 


6819 (1920), Killbv and Allen. Drying apparatus. 
(152,922.) Nov. 3. 


Sn<lo-J,nir V s p. 1,333 '■)21 See VI I 


Patent List. 

The dates given in this list ere. in the oa«e of Applioe- 
tions for Patents, those of application, and in the case of 
^mplete Specifications accepted, those of the Official 
Journals in which the aedeptanoe is announced Complete 
Speoihoations thus advertised as accepted are open to in- 
spection at the Patent Office unmedistely, and to oppoei- 
tion within two months of the date given. 


1 CFNKHAl., PL.WT, MACHINEHV. 

Al’l’l ICVTIONS 

Bointmi and M'obstor PiiHliuiiig intiTaitioiis 
between gas and liquid. 30,354 Oct 27. (F S , 
20.11.19.) 

Capro Filters. 30,588. Od 29 
Drake and Ho\dhonso. Ci ushiiig and pulverising 
apparatus. ,30.429. Oct 27 
Dui'khain, Kent, and Woodall. Duckham. and 
Jones Tunnel kilns. 30,653. Oct 29. 

Dunsford Atomising liqiiid.s. 30,261. (k't 26. 
Finnieii'- Apparatus for distilling oi boiling 
iKMiids. .30,387. Oct. 27. 

B’othergill. Evaporators. 30.120. Oct. 27 
Grant and Jones. Apparatus for separating 
sulistaiu'es from gases etc. 30,954. Nov 2 
Harris. Dehydrator. 31,100. Nov. 3. 

Hatfield, and Imperial Trust. Means of separ- 
ating siib'-taiues, 31,242. Nov, 4. 


Jl.— FEEL, GAS ; MINBAUL OILS AND 
WAXES, DESTRUCTIVE DISTILLATION; 
HBIATING, LIGHTING. 

API'LICVTIONS. 

Aymard Manufacture of gas. 30,435. Oct. 27. 

Black. Retorts for distilling oil-bearing shales 
etc. 30.724. Oct. 30. 

Chown. Treatment of peat. 31.097. Nov. 3. 

Chiton and Steele. B'uel for intern a l-c'ombust ion 
engines ,30,510. Oct. 28. 

Crowden, Drying; peat. 30,524. Oct. 28. 

Davidson. Preparation of peat fuel. 30,866. 
Nov 1. 

Dootson and McCleland. 30,127 See HI. 

ICdser Bhiel. 30,65.5-6 Oct. 29. 

B’reweii. Treatment ot peat, ^1,267. Nov. 1. 

General Electric Co., and Goucher. Drawn-wirt- 
filaments. 30,552. Oct 28. 

Gewerksc'haft Enischer Lippe, and Hevn. Coking 
plants. 30,947 Nov. 2. (Ger , 3 11.19.) 

Greenstrect. Producing and transporting fuel. 
30,792. Nov. 1. 

Havnes and Williams Production of caibou. 
31, ,327. Nov. 5. 

Klarding, « Purification of blast-furnace and 
generator gases. ,30,525. Oc t 28. (Ger., 31.10.19.) 

Lamplough, and Oil Blxtractors, Ltd. Retorts 
for lovv-teinpi ratnre distillation. • JBl, 200. Nov. 4. 

Leadbeater. Manufacture of metallurgical 
coke. 30,925 Nov. 2. 

I.K'vvis. Protective progressive distillation and 
gasification of solid carbonaceous matters, 30,537 f 
Oct. 28. 
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Lockett and Sinnatt. Manufacture of com- 
bustible material from coals, peats, etc., and 
sewage and trade waste sludges. 30,471. Oct. 28. 

Maclaren. Utilisation of wet powdered fuel. 
30,749. Oct. 30. 

Marriott. Liquid for reducing fuel consumption 
in internal-combustion engines. 31,073. Nov. 3. 

Sauer. 30,285. .See XVII. 

Soc. d’Kxploit. Brev. Arnoiild. See III. 

AVells. Gas-producers. 31,082. Nov. 3. 

COMl’LETK SpKCIKIC.MIONS AcCKITRI). 

16,311 (1019). Monde. ^Manufacture of water 
gas. (153,051.) Nov. 10. 

17,686 (1919). British Thomson-Houston Co. 
(General P3cetric Co.). See X. 

17,728 (1919). Poore. Destructive distillation of 
wood, woody fibre, etc. (152,741.) Nov. 3. 

17,912 (1919). Hickman Apparatus for wash- 
ing and drying g.as from blast furnaces, gas- 
gcnerating plants, etc. (153,053.) Nov. 10. 

18,405 (1919) Allan Apparatus for continuous 
distillation and fractionation of petroleum or 
other hydrocarbons or mixtures of volatile liquids 
(152, 79i.) Nov 3 

19,478 (1919). Wells Tar extractors and 

scrubbers for gas (153, Ul9.) Nov. 10. 

21.38,3 (1919). West. Wild, and West’«i Gan Im- 
provement Co. Heating vertical retorts. (153,139.) 
Nov. 10. 

2.5,317 (1919). Alluem Ges f Cbein Tnd. Con- 
tinuous treatment of hvdrocarlions with Inpiid sul- 
phur dioxide. (1*1.3,962 ) Nov. 10. 

28, .326 (1919). White (Soc FruncivBelge dc 
Fours k Coke) Rei every of ammonia from coke- 
oven gases. (153,177.) Nov 10 

28,360 (1919). Soc Anon <rOugbree-Manba}e. 
Vertical gas retort.s (l.T).214.) Nov. 3 


III.-TAR AND TAR PRODUCrS 

Al’PLICiTlONS, 

Baddiley, P.ivrnari, Wigiiall, and Britisli Dye- 
stuffs Corp. .Maniifarture of »)rtho-sulphonic acidi 
of aromatic amines 31,110 Nov. 3. 

Dootson and Mcf’Ieland. Pro<luetion of light 
oils, lubricating oils, ami ga.s by < nuking pitch 
and heavy oils. 30,127. ()<t. 25 

Norsk Hydro-Klcktnsk Kvachtofaktie*jelBkab 
Produition of diriitrophcnol. , *10, .358. Get 28 
(Norway, 2^1.10.19 ) 

8oo d’KxpIoit dcN Brcvi'ts C Arnoiild. Ohtain- 
tng pitch from tar etc. oils 31,265. Nov. 4 
(PV., 1.3.8 20 ) 

Wilson. Distillation of tar. .*10,696 (bt. ,'10 
CoMI'l.KTR ,Spr,C iri< ATION .DrUTRH 

10,285 (1918). Ransfnrd (Caswlla u (*o ) Manu- 
facture of anthraquinone derivatives. (1.53,05.5 ) 
Nov. 10. 


V.-F1BRE8; TEXTILEH; CELLULOHE, 
PAPER. 

ArPUCATIOKS. 

Benoel^ AppAraias for testing siting of paper. 
31,398. Not. 8. (Bolg., a.ll.lS) 


Dreaper. Manufacture of artificial filaments etc. 
31,394. Nov. 6. 

Kkmpf.. Manufacture of nozzles for producing 
artificial silk etc. 31,116. Nov. 3. (Ger., 12.3.20.) 

Russell. Treatment of paper-making materials 
and liquors and by-products obtained therefrom. 
30,872. Nov. 1. 

Thornton (Feculose Co.). Method of sizing paper. 
31,367. Nov. 5. 


VI.-BLKACHING; DYKING; PRINTING; 
FINISHING. 

Applications. 

Ashmore, Cochrane, and Calico Printers’ Assoc. 
Production of colour effects on fabrics. 30,140. 
Oct. 25 

Bangle and others. Dyeing-machines, 30,644. 
Oct. 29. 

Iklsor and Reynard. 31,156. See IX. 


VIl. ACIDS, ALKALIS. SALTS, NON- 
METALLIC ELEMENTS. 

Applications. 

Camus, Cnqmdxeuf, and DiK'hemin. Manufai - 
turo of acetic acid and its homologucs. ^30,311. 
Oct. 26. 

(’haillaux 30,2(>8 Sev XIIL 
Dykes and Maconoihie Furnaces for and manu- 
facture of ziiic oxide 31.077. Nov. 3 
Hchantz. Production of ( blonde of meicijix 
31.:V)0. Nov 5 
Wohl. 31.195. See XX. 

Wohott. Pr odiutioii of alumiiiiuni chIori<!« 
30 793 Nov. I 

CoUIUKTK SpKCinCCTIONH .VCCIPTHI 

I7,92t> (1919) Peiorsson, and .Metals F.xtradii n 
Corp Treatment of zinc .solutums (l.Vi7Vji 
Nov. .3. 

18. ().'>'< (1919) liCHsing M.imil.it ture ol -ul 

phate of ammonia. (152,766 ) Nov. 3 

lO.tiOl (1919) W.ide (Penns.vhania Salt Manut 
Co.) Manufai ture of basic sulphate of /.iriDniiiiii 


(1.5,3.113) Nov 

10 

19.969 (1919) 

Beakhaiie .ind Arnot Str \\II 

21,0.39 (1919). 

Dent,**. ^folJlKlan Wcik*' Sn \ 

28, .326 (1919). 

Mliite. See II 

29.9H2 (1919) 

Tonudo. Oxidation of amiiuiiii.i 

(L'17,0.36) Nov 

10 

.'10.977 (191!0. 

iNslerson See X 

189 (I92t)) 

Fredriksstnd Elektrokem 


.Maniifai ture of sodium pi'rhorate (139 / > ! 
Nov. 3 


VJIL GLASS, CERAMICS. 


ArPLlCATlO.NS. 

5 Baiiev. Tunnel ovens etc. for firing poltcn 
tiles, etc. 30,577. Oct. 29. 

1 KAOfman, Nicob^ and SchoWf. Removing dne 
from miUd 30,797. Nov. 1. 


usr. 
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^ lADtarque. Obtailling agglomeratea capable of 
being cut and polished. 30,036. Oct. 29. 

Marks (Buffalo Refractory Coiyp.).* Refractory 
compositions. 30,964—6. Nov. 2. 

Wado (Titanium Pigment Co.). Manufacture of 
glassware. 30,657. Oct. 29. 

Complete Specifications Accepted. 

18,247 (1919). Crossloy. Manufacture of non- 
fragilo glass. (152,780.) Nov. 3. 

14,969 (1920). Frink. Drawing glass. (114,629.) 
Nov. 10. 


IX.-BTJILDING MATERIALS. 

Applications. 

Edser and Reynard. Protecting surfaces and 
waterproofing articles. ,31,456. Nov. 6 

Hartnor. Manufacture of mortar-forming 
material from anlivdrite etc. 31,358. Nov. 5. 
(Ger., 25 11.19.) 

NiclsfMi. Producing or treating cement ohiocte 
30,277, Oct. 26. 


X.— METALS; METALLURGY, INCLUDING 
ELECTRO-METALLUllGY. 

Applications. 

Aitchison and D.>son. Purification of ores or 
rcriidiKis containing metallic oxKle.s. 30,5''7. Oct. 28 

Aitchison and I)} son. Purification of tungsten 
orc« or residues containing tungsten oxide. 30,508. 
Oct. 28. 

British Ihornson-Houslon Co. (General Electric 
Co.). Alloys 30,390—1 Oct. 27. 

General Electric Co., and Gomher. 30,552. 

See. II. 

Haworth. Alloy for repairing defective castings. 
30,7^5. Nov. 1. • 

Klarding. 30,525. II. 

Leadbeater. 30,925. Sff 11. 

Melaniid. Manufacture of oil for foundry cores. 
30,6.3.5. Oct. 29 

Perry and Co., and Railings. 31,400. SfC I. 

Schalcnbach. Melting fiii naces. 31,347. Nov. 5. 

Soc. Anon do Conimonlrv, Fourchainbault et Do- 
caaeville. Alloys. 31, 378-31, :380. Nov. 5. (Fr., 
26-28.2.20.) 

Tiirton. Ajppnratus for electrodeposition of 
metals. 31,052. Nov. 3. 

Complete Speciucmtions Acceited. 

5227 (1918). Schmidt. Smelting furnace heated 
by oil or gas. (152,697.) Nov. 3. , 

18,311 (1919). . British Thomsoii-Houston Co. 

6fef I. 

21,039 (1919). Dents. Molybdiin M’erke. Extrac- 
tion of molybdenum compounds from yellow lead 
oros. (131,897.) Nov. 10. 

21,827 (19i9). Smith* Deposition of copper on 
non-conducting surfaces. (162,835.) Nov. 3. 

a (1919). MarkidToionCirbideCo.). Alloy 1 
Birly for tr^ting molten iron and steel. 
Nov. 3. i 


24,744 (1919). Electrolytic ZinevCo. RoasfSng 
zinc ores preparatory to leaching. (134,825,) 
Nov. 10. 

30,977 (1919). Pederson. Extraction of sulphur 
I from sulphide ores. (152,887.) Nov, 3, 

I 180 (1920). Gachemaillo (Westinghous© Lamp 
I Co.). Wire-drawing lubricants. (137,329.) Nov. 3, 


XI.— ELECTRO-CHEMISTRY. 


Applications. 

Chloride Electrical Storage Co., and Dean. 
Secondary electric batteries. 30,267. Oct. 26. 
Turton. 31,052. See X. 


I Complete Specifications Accepted. 

19,895 (1919). Fuller, Fuller, and Fuller. Gal- 
vanic batteries. (152,818.) Nov. 3. 

21,827 (1919). Smith. See X. 

28,845 (1919). Ashcroft. Electrolytic apparatus. 
(152,879.) Nov. .3. 

811 (1920). Wado (Booth Electric Furnace Co.). 
Eh'ctric furnaces. (152,904.) Nov. 3. 

2657 (1920). Norske Akt. for Elektrokemisk 
Industri. Suspension of electrodes in electric 
fiirnace.s. (138,354.) Nov. 10. 


Xll.-FATS; OILS; WAXES. 
Applications. 

Bickcl. Hydraulic oil press. 30,438. Oct. 27. 
Jju'kson (American Cotton Oil Co.). Hydrogena- 
tion of oils and lujuid fats. 31,145. Nov. 3. 

Parodi. Extraction and refining of oils etc. 
31,436. Nov. 6. (Kr., 20.3.18.) 

Sauer. 30,285. See XVII. 

Tonkin. Extracting edible fata from seeds, nuts, 
etc. 31,231. Nov. 4. 

Complete Speciucatioss Accepted. 

17,709 (1919). • liossing. Applying nickel car- 
bonvl in hvdiogenation processes. (152,740.) 
Nov. 3. 

22,455 (1919). Willi'^. Apparatus for extracting 
and purifying beos\vax. (152,841.) Nov. 3. 


XIII.— PAINTS: PIGMKNTS; VARNISH^IS; 
RKSINS. 


Applications. 

Chaillaux. Manufacture of gold-coloured sulphurs 
and vermilions of antimony. 30,268. Oct. 26. 

Dykes and Maconochio. 31,077 See \ II. 

Ellis. Production of artificial gums. 30,203. 
Oct. 26. 

Fraymouth, Nagle, and Keatner Evaporator and 
Engineering Co. Separatiflj]^ impurities 
sticklac to obtain pure lac resin. 31,199. Nov. 4. 

Complete Specifications Accepted, • 

18 726 (1919). Hutchison. Non-inflammable and 
waterproof paint. (153,081.) Nov. 10. 
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%S76 (1930), ^ Quimet and Goillochin, Manufac- 
tore of ultramarine. (152,916.) Nov. 3. 


XV.-LEATHER; BONE; HORN; GLUE. 
Applications. 

Etty. Tanning. 30,532. Oct. 28. j 

Johnson (Badische Aniliu u. Soda Fabr.). | 

Tanning. 30,270. Oct. 26. 

XVI.--SOILS; FERTILISERS. 

Applications. i 

Ges. f. Landwirtsch. Bedarf. Manufacture of ' 
artificial manure. 30,160. Oct. 26. (Qer„ 24.2.19.) ^ 
Kowakki. 31,354. See XVII. ! 

CoMPLRTi Specification Accepted. 

18,^ (1919). Molassine Co., and Whalley. ^ 

Treating peat and production of a preparation for . 
use in horticulture and agriculture. (165,779.) 
Nov. 3. 


XVn.--SUGARS; STARCHES; GUMS. 

Applications. 

Ellis. 30,303. See XIII. 

Gilmour. 31,257. See XX. 

Kowalski. Purification of raw juices, waste 
waters, etc., manufacture of manures and food for ^ 
animals etc. 31,3>>t. Nov. 5. 

Saner. Neutral and sterile decolorising carbon. 
30,285, Oct. 26. 


XVIII.-FERMENTATION INDUSTRIES. 

CoMPUm SPBaFiCAnoN Accepted. 

18,438 (1919). Takaroino and Takamino. Pre- 
paration of cniyme extracts. (l.>2,792.) Nov. 3. 


XIX.-FOOD8; WATER PURIFICATION ; 
SANITATION. 

Applications. 

jiandixen. Making liquid milk from dried milk, 
and artificial milk from casein. 30,714. (ki. 30. 

Kerr and O’Connell. Internally heated or cooled 
rcrilers for drying, heating, or cooling milk etc. 
Nor. 4. (Australia, 3.12.19.) 

Kowalaki. 81,354. See XVII. 

Lockett and SinnaU. 30,471. See II. 

Maclacklan. Deodorising gases. 30,661. Oct. 39. 
(U.S., 38,7.30.) 


Maolachlan. Oontinnonsly treating.waste matter, 
30,663. Oct. 29. (U.B,, 28.7.20.) 

Morison. .Wqter purifiers. 80,809. Nov. 1. 

Raeburn, Simpson, and Simon, Ltd. Parboiling 
and gelatinising etc. rioe. 30,904. Nov. 2, 


XX.-ORGANIC PRODUCl’S: MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

Applications. 

Camus and othert. 30,311. See VII. 

Drew and Morgan. Organic selenium and 
tellurium compound. 31,139. Nov. 3. 

Fabr. de Prod. Chim. de Thann et de Mulhouse. 
Manufacture of borneol. 30,873. Nov. 1. (Fr., 

4.2,20.) 

Gilmour. Production and utilisation of com- 
pounds of sugars and boric acid. 31,257. Nov. 4. 

Nitrura A.-O., and Schellenberg. Converting 
limo-nitrogen into urea. 30,116. (kt.25. (Switx., 
7.11.19.) 

Ransford (Cassolla u. Co.). Process for render- 
ing stable preparations of scrum, lymph, etc. 
31,261. Nov. 4. 

Whhl, Production of aldehyde and acetic acid. 
31,195. Nov. 4. (Ger,, 24.11,19.) 

Complete Specifications Accepted, 

4827 (1920). Chem. Fabr. vorm. Sandoz. Selec- 
tive isohtion of alkaloids. (153,219.) Nov. 10. 

8208 (1920). Commercial IL‘s«‘arch Co. Manu- 
facture of bimzoic acid. (111,333.) Nov. 10. 


XXI.-PHOTOORAPHIC MATERIALS AND 
PROCESSES. 

Applications. 

C-olour Photographv, LUl., and Shepherd, 
CVdour photography. 30,748. Oct. ^K). 

Dawson and Howard. NaturoUcolour photo- 
graphy. 31,113. Nov. 3. 

Taylor. Photogr.'iphic plates, films, etc. 31,0)1 
Nov. 6. 


XXII.-EXPLOBIVF^; MATCHES. 

Complete SpiinricATioN Accepted. 

19,969 (1919). Beakbane ond Arnot. lUMnuvinp 
amatol from shelU etc. to recover the ammonium 
nitrate. (153,123.) Nov. U). 


XXIII.-ANALYSIH. 

Arn.icATioN, 

Siemens u. Halsko A.-G. Pholometer«i. 30,C-'U. 
Oct. 29. (Ger., 6.11.19.) 


No. 23.) • ABSTRACTS 
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L-GENEBAL; PLANT ; MACHINERY. 

Catalym; Promoter action in — R. N. Peahe 
and H. 8. Taylor. J. Phvs. Chem., 1920, 24, 
241-265. 

pROMOTEtt action in catalysi?) nn(loihtiK)d as in- 
cluding all tlioHC casea in which a mixtnic ot ti\« 
o*’ more substances is capable of producing a greatci 
catalytic effect than can he accounted ior on lli<* 
supposition that each acts independently and in 
proportion to tho amount piesent. An (‘xaniph^ i-, 
lurnished by the use of iion-inolyhflciunn in ilie 
synthesis of ammonia lion and mol>b<lenuni .im* 
both cataly.sts for tho reaction, but a mixture oi 
equal parts ot tho two is much supei lor as a < ataUst 
to eitner alone. A distinction i.s made hetwcmi 
this type of activation (f o~activation) and c.u^(*s 
(activation) in which a relatively inert snbst.ime 
increases tin* activity of a caiid>st. Neutial salt 
action is an example oi tho second type. Kxamjiles 
of promoter action in )ieic‘iogeiUM)Us and homo- 
geneous catalvsis and enzyinc*action aio given 

‘ J. R. P 


I fixed or one may be an endless belt travelling in the 
i same direction as the filter chain. — W. F. F. 

Separalui'i cnjUola fioni mother liquors containing 
more than one sail. J T. Windram, E.P. 162,041, 
13.8.18. 

The mother Ikjuoi is (cnirilugcd at an appropriate 
tomperatuio and the crystal mass remaining in the 
ccntiifugc immedintcl> ticati'd with a fine spray 
ol w.iter oi ivet steam so that no substantial aitera- 
' lion ot tempm atm e ot 1 tic mass o( (‘lus. Tho centri- 
lugo continims to lun dining tins treatment and 
duiim'’ f'Ub'^<'(nl<MlL <lis<!i.iigo ot tho cijstal mass. 

J. S. G. T. 

, IhstULino (o iCiovctiuti colaftic mflummahh liquid 

.so/i’c/i/.>, /botc't.s of . W" K Lewis and W. 

Gieeii K r. 152,371, 31.1.19 
lo remo\c Ik-dzoI oi g.isolinc fiom fabrics etc. 
the volatile solvent is twapnrated by dean flue 
g.i.-,, being aftci wards rccoveied by condensation or 
by w.ishing with oil cr other ab'^orbent medium. 
• The Hilo gas iMa\ lu' ic-lie.itcd and used again. 

-B. M. V. 


Vaponsaiion formula; Clausius' and a <.om» 

parUon of the vapour piessuie emves of tuo sub- 
stances. F. A. Hcagleui. Z Elcktrodumi , 
1920, 26, 431- 43(3 

A FORMUL.\ lias been derived which holds even to the 
highest ti'nijieraturcs, viz.. 

iu which T, and 8, arc tlie tMilms’ ponit-. ni 
a substance at two difiercnl pri'ssures. and 7^ 
and 8, the boding points of anotiici substance 
at tho same twe pressures Tho coiKstant, k. m 
approxirnaboly e(jual to tin* latio of the niolecnlai 
heats of vajiorisation of the tw'o .substances* at tlu* 
same pressure. Another formula, log 7’, -ddog7j + h, 
which holds up to the critical point, ha" also been 
developed. In this formula 7\ and T, aie tho tem- 
peratures at which both substaiuxxs have tho same 
vapour prossure, a an<l h are con, stunts. It k J) 0 s- 
siblo by niean.s of this formula to detonniiie the 
vapour presume < urvo of a sidKstance from that <d 
water. —J F 8. 


Klim, Coni inuoits i luji'm’i alive qas-fired for 

hiniuno oie hnqui'ttes and hiqh temperature 
iifioiionj mutenah C F. Piie.st. E P. 152,509, 
(3.10 10 

Twh.NT^ or mine iliambeis aro aranged on either 
sidi' ol a lenii.il main fine and each is provided with 
a c-oiiti oiled "upply ot gas. Through the dividing 
walls ladween adjacent chambers aro pas.sage8 pro- 
Mding i ommunH ation either between adjacent 
< bambers only or, lu addition, by means of man- 
holes with the air or by incjinR of a damper- 
(ontrolled outlet with tho niHiu flue The chambers 
.iro [ireterably worked ui gioups of .seven, air being 
.idmitied (thiougli the appropriate manholes) to the 
first ehambor and gas to the middle chamber ; in the 
first thiee chamheis tho material is cooled and the 
air heated, and in tho last three chambers tho 
material is jiio-hcatcd and the waste gases cooled. 
When the m.itci lal m the tonrtli chamber is properly 
burnt tho fust ihamber i« cut out, .ind tho eighth 
brought into ojhm ation - B. M. V. 


Gases from fiir ext noiuishei >. Fioldncr .»nd otheis ■ 
See XlXn • 

Patents. 

Vehydratinij. ledncint], calcinmo ot unistnu/ 
minerals and nthn jodio i idrnt inafenal . •^PPani- 
. J. IL'hiI EP. 130.978, 2()/.19 
CoLv., 9.8 18. 

The material is fed hv a disliihutor at the top of a 
^)we^ containing annulai hearths aranged as "tops 
ii flights from the ismtic to (lie periphery and froin 
,ho poriphei v to tlie i enti e Tlio material is jiu.shed 
rom sUh) to step hv i.ikes actuated hy a central 
jhaft and falls thiougli a lurient ot hot ps 
idmittod at eithei eml of the tower and exhausted 
it the other through a dust taU her - J>. M > 

Kxtrachnu liquid funn fn h arnf, hn t mass, and 
similar leaten/ innieiials, Apparatus far . 
N. T. Thaherg E P. 151,907, 15.4.20 
A PRESS filter IS fonmvl of a number of flat ola.siic 
metal plates arr.snged edgewise side hy side The 
p]ttte.s may bo initially slightly curved or t^rrngaied 
W that the spaces between them may Ik* vanwl 
by moving tho platos to or from one another. Ihe 
plates aro mounted on links to form an chain 

driven by sprocket wheels or rollers, and tho cliam 
MMS between two converging plates to exerciw 
on the material and press the bqnto 
tho filter. The converging plates may be 


Murr. .1 .lohnson. TLS P. I.;k54.489, 5.10.20. 

Appl., 7 6 IG. llenewed 21.2 19, 

A ROTATING mixing wheel in a casing leceives fluid 
to 1)0 mixed through central openings on opposite 
side.s. The fluid » given a radial motion by centri- 
tugal force and is directtxl to tlie side of the casing 
opposite to that of its entry.— W F. F. 

Grindinq machine. J. Hercho, TJ.S P 1,355,093, 

.5.10 20. Appl., 25.1.17 

A GRINDING roller is providefl wuth longitudinal 
iiehcal funows pepar.ited bv grinding ri 1)8. A sqries 
of sepal ate grinding bars aie arranged parallel to 
the axis of the roller and at one side only, the faces 
of the grinding ha s Ixuiig corrugated or roughen^ ^ 
U) give a texture of increasing fineneaa from the 
ni)jiei to tho lower bar. Tho bars are arranged with 
theur upper longitudinal edges spaA-ed further from 
the roller than the lower edges, .so that a space 
of tapering vrtxss-seetion is piovided for the i>a!isag6 
of tho inateiial. — W. F F 


! 

i 


Tunnel dion. Intel nat. Ges. Inr Trockenaiilagen 
m.b.H G F. (a) 322 78.3, 29.11.14, and (B> 
322,784. n.ll 1.5 , , 

(a) The goods are earned through the dryer op a 
series of wagons. Tho front wagon of the seriw 
acts as a oonnecting w agon and can be pushed into 
tho blast-chamber, leaving tho next one free to be 
taken away without difficulty. The connecting 
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i$ then afstain connected with the train until 
anqther wa^on » ready for removal. The oonnect- 
log wa^^n IS prmaneutly attached by a flexible 
connexion to the mouth of the blast-chamber, (a) 
The dryer consists of a series of wagons divided into 
compartments and pushed against each other. Each 
wagon carries a part of the air-pipe and the last 
wagon, which is without divisions, is closed, so that 
it diverts the air back aloii^ the other wagons 
through a return pijjo Hy this means the air can 
be circulated backwards and forwards from the air- 
chamber over the inaiciial to bo diied.—A. K. P. 

Drying trough ictth fixed dnim and revolving 
mixing and stirnng shovels. W. Wurl G.P. 
1123,462, 7.5.11. 

The drying modiuin, e.g., hot air or gases, passes 
through a branched tube arranged along one side 
of the drying chamber, which is fitted with revolv- 
ing discs carrying .shovels, over the mateiial to be 
dried, and out througli a similar tube on tlie other 
side of the chamber. The revolution of the shovels 
through the slimy mass (e.g., sewage sludge), foi 
the arying of which the furnace is espetiaily 
designed, causes an intimate mixing of the hot 
gases with the material to he dru'd and also heats ' I 
the stirring gear, .so that the operation la carrnnl j 
out efficiently and quickly —A. U. P. 

Filtering membranes, Fiocess for prnnanenthi 

glazing . E de Haon, C’hein Fabr. “ List ” 

G.ni.b.H. G.P. 323, 1S5, 2<)H 17. 

The nioi'''t discs of prepared filtering-membrane 
stretched on a trarne are dipjvd for a short tune 
in hot water or treatfsl uitli steam, whereby a sur- 
face IS produced which is so smooth that a com- 
pletely air-tight connexion l>etw<‘en the membrane 
and its support can lie obtained The membrane 
may be dried witliout any alteration of the ph\8ieal 
properties of the surfaie — A. R. P. 

Washing and reef if yin g columns: Hood ruts fot 

. H. FriMhcr. G P. 323 2t)5. 17 

The hood is provided with two, three or more seri*‘s 
of outlet openings .s«i arranged that tli<'> are not in 
alinement in adjacent Series Het w^hii <-arh senes 
a partition i.s lonstru' tixl with an ojx ning at tin- 
oot so that an uninterrupted d<li\er\ of liquid 
ind ga.sor vapour may be obtaino i. U P 

Distdlntion apiniratus, KlertiHuKy heated . 

Allgem. Elektruitats-Ges. (i.P, 323,111, 26 10. 1^ 

The liquid is heat*sl bv utilising its nsistuni*' 
iceording to the electriKie nriiKiplo in a special 
beater with whuli is (omoined# a storage tank 
through winch a <onden.s<-r worm p-i-si s that tiic 
condensation of the vapours from the heater M^r^es 
to preheat a fresh quantity of liquid Bv working 
in this manner it is possible to distil liquids bv 
simply passing n curront through them, and tin- 
belt economy obtained is niinh greater than in any 
previous apparatus -~A U P, 

Pirforaied plate for apparalui for the mutual in- 
tfroctwn of Iu/uk/j and gases nr raponrs H 
Pauling. G.P, 323.296, 17.1. m. 

Tun boles of the perforated plate are mink’ ronicn} 
frooioacb side towards the middle, m that the plate 
m*y bs used from either side This biw tlw ad- i 
vsuingo of requiring a smaller pressure for tlie j 
Siune rnle of flow of the same volume of gas through ' 
nn squttl number of holes; alno the eonif^l form en- ! 
Mires that daring the passap* of the liquid through 
tbs boJss tbejjr become filled with liquid, which re- 
mtins tbero by ea^iiUnry attraction.— A. U. P. 

Gtim» und vapemrs; Apparatus for treating 

with liquids, H. Fnicbsr and M. Orees. G.P. 

mfii] 900,17, 

tin milbm t&tfnbsr is tabdiiridtl by ptrpsn- 


dioular walls into separitte oompgrtmsnt^ lor the 
reacting liauids; each separate oompartment is 
divided by horiEontal walls into a senes of super- 
imposed chambers which are connected with one 
another in 'such a maimer that tho gases and 
vapours pass through the streams of liquid suc- 
cessively in each horizontal group in an up and 
I down direction. While tho gases are passing 
; through the peiixuidicuiar chambers they tome in 
j contact with a number of different absorption 
I liquids. It i.s possible in this apparatus to separate 
i one and the same component from a number of 
t different liquids without the residual liquids be- 
I coming mixed, and to rectify or purify gases and 
vapours. — A. U. P. 

Hall or tube nulls. N. L. Hall, E.P. 152,396, 
8.7.19. 

j See it S P. 1,315.770 of 1919, J , 1919, 805 a. 

I Shaft-furnaces and such like; Blast-proof closing of 
I discharging devices for ■ — H. Stohmsnn 
' E.P. 14*^,818, 10.7.20. Conv , 4.5.17. 

Furnaces; [Burners for] oil-fiied E L 

Woolley. E P. 152,920, 2.3 20. 

Drying appaiatus. E.P 152,505. See VIll. 
Catalysts F.S P. l,32f), 322-3. Ncc XJI. 


IIA.-FUEL; GAS; MINERAL OILS ANB 
WAXES. 

Coal; Detennuuiiion of the calorific value of the 
volatile matter of — as a measure of tt» suit- 
ability for gas vuinufacture. U. Mezger and M 
Muller J. (liLslndeuciil., 1920, 63, 669-673. 
The disadvantages of the methods of analysis de- 
.scribe<l by Slraclio (J , 1911, 1245) and by Hillor 
ol. Gasholemhl., 1916. 129) are pointi'd out, and 
tile method of the aulliors is clainuxl to be siinpier 
and inorcoa^tlv performed. Tli.> apparatus consists 
ot .1 (jUiirt/, tuf>e of 12 <'m. length and 6 nitn. diuiii , 
whuli IS ho.iled at one end. The othet end ih cou- 
nts U><I by capill.iiv tubing witii a Hemp<‘| ga.s 
lunette 0 2 0.) g ()t H weighed into the 

quail/. tubi>. wiudi IS nl.Kvd in a fiiinaie heated b\ 
two l*siu huriieif,, the teiniHuature lauiig nuiin- 
t. lined at lOt^'d (' , Using a hr ^'h.itelier pjroiiu'te- 
t<u ( ontrol 1 hr tar is drjjoMted on asbi'stos wimi! 
filled into the tree s[)a< e m the quart/. luU>. this 
portnui ol tin' tube In'ing (oohsi b\ writer. Thr g.is 
IS cooled to atniospbern tempei ature. measuHyl. 
ami anrtl>s4‘d. and horn the aiiaUsiN lU calunfn 
v.iluo (an he cab iilated \\ith ail i oafs .sludusl, 

I hr i.ilorilh value ot tiu' vrd.mlr jirodints was lowei 
; than that (ahuiatnl bv suhtraitiiig tin- talonfn 
, v.ilur of the (ok'- from tliat ol ibr-- original coal, 

I whence it must he (OMcluded that loss of heat took 
, [d.H e due to exoiln-rrnn leartnuis duiing gasifnn- 

I tn>n “ A. G. 

I Ctodurer-gas and coal-du^t firing; C' mpai at ive d 

; s(rvatwn% on the ufi/i.mfion of heat in 

I E Torres. J. Gawheleucht.. 1920, 63, ()7.3--075. 

Tenth were ma(k» with u lignite containing 
moisture .VI O;! . C 27 04, , H 1 72 ' , 0 11 0 ^,. 
N 0 39' , H 0 79., and ash 5 43 The calorific 
value of tho rAw lignite was 2.5fK) CaU. per kg. For 
diwl firing the lignite wnn dried to lo/^ rooistur® 
(ontent and ground. Tho limiting tom|>orAtur8 
obtained by tiiiii nx^hod wax 1850^ to 2050^ C,, 
according to tho amount of oxocm air added for 
eombufition. in ihn Meoond procoM ** compound 
gaa” WM podiiecd by carbonuiAtton and aub- 
teqtMoi giftfioaiion in lignite produeeiw. The 
gaa prodaood from lOO kg. of lignite 
mtmm to 90 cb.m, tnd conimfiod 00,, 
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VQ% heavy hydrocarbons, 140% CO, 48*0% 
H», 10*0% CHj, and 6*0% N„ whilst the producer 
gaa averaged 7% CO„ 25% CO, 10% H„ and 68% 
Nj, and amounted to 119 cb.m. The temperature of 
combustion of the mixed gas is given* as 1480^ — 
1625® C. By preheating the air supply to 860® C., 
this was increased to 1810® — 1960® C., whilst if the 
gas was also proheate^l to 850° C. before combustion, 
temperatures of 2080° C. (1 vol. of gas to 3 vols. of 
air) to 2250® C. (1 vol. of gas to 1 vol. of air) were , 
attained. The author give« the thermal eflicieneios 1 
of lignite-dust and gas-firing as 75 73% and 5.3 29'/. 
respi'ctively, the difierenci' representing the heat 
re^jiuirod to convert the lignite into gas — A, G. 


Candles containing 2 — 3% of stearine and 6% 
alcohol have a good appearance, but gutter #lieB 
burned. The addition of a benzyinaphthol com-' 
pound in place of alcohol improves the appeatai^C, 
but not the burning qualities of the candles, Wick« 
with 24 threads arc the most suitable for paraffin 
wax candles; wicks for night-lights must be coated 
with wax material. ~C. A. M. 

Hardwoods. Dore See V. 

Ammonivm carbonate solutions. Torres and Weiser. 
See VJI. 

I Carbon black Neal. See XlII. 


Flame, Fiopauation. of m mixtures of methane 1 

and ail. Fait II. Veitical yropaijation. Fart j 
HI. FiojHUjatwn in cut rents of the mictuies. I 
W. Mason and R. V. Wheeler. Chem. Soc-. 
Trans., 1920, 117, 1227-1240. 

When mixtures ot methane and air aro ignited : 
at the opiui end of a vertical tube tlotunl at the otlu'r 
end, the first phase in the propagation of (lame i.s 
the uniform movement. The speeds at which the 
flames travelled downwards with difierent mixtures 
were uniform over a considerable distance fioni thi» 
point ol Ignition, and were about two-thirds ol 
tho.se found lor lioiizontal propagation in tlie same.' 
mixtures, tianslereme ot neat by convection pre- 
sumably plays a considerable part in aiding the pro- 
pagation of flame during the horizontal uniform 
movement With upward propagation the flames 
Hometmies began to vibrato within 50 or GO cm. of 
th© open one! of the tube. The speeds over the 
whole range of mixtures were 3 — 5 cm. per secoinl 
loss when the flames travelled upwards than when 
they travelled hoi i/ontally. This slight diflerence 
piohahly arises from the clitferenco in the shape ol 
the flame front. Flames travelling upwards in 
mixtures containing 9 - 11% CH were very pcum- 
tive to the efFo( t of losonarKe of the tulx*, and <oul 1 
acquire ('ith<'r of two speeds, hut not speeds intei- 
ra^iate Indweeii the two, the lower spec'd in the 
one case lieiiig slntwn photograpliicallv, to ho ac- 
companuKl , and piohahly diu* to, the setting up 
of rcfronai'ce The shape of the flame front was 
diffcrc'iit w'heii resoihince was set up. If mixtures 
arc ignitixi at one end of a v<‘rtical tube open at 
both ends, the lube acts as a chimney, and greatly 
enliaiuxsl spcsxls are obtained with flames traielling 
upw’ards owing to the eite<‘t of the draught and 
the tuihuleiue it sets ii}) in the mixture Flam<' 
does not travtd downwards if the niixture is ignited 
at the toi) of the tulx‘, hut continues to Imin i. 'he 
mouth of the tube. W'h<*n tlie mixture is igniUnl 
at tlie cIoschI end of a tulic open at the cihei oml 
tlie position of the tube does not affect the rc'sults 
The lower limit of mfl.immahility of methane, 
horizontal propagation, is 5 F' in a still mixture. 
With the mixture moving lx>tweeii 35 and 6.) cm. 
per smmd along the tulx’, a fl.ime passisl through 
a mixture containing onlv 5 02 Cll^. at the spe4‘d 
of the current, (\miparati\elv gentle movement 
of the mixture along a tulx' resulted in greath 
increased spr'od of flame, the major effect of the 
initial rnoiemcnt given to the mixture Ix'ing om- 
dentlv dim to turbulence - W' P 


Faraffin irur ru/id/c.s, Mnnuxiauic of — . Lach. 
ScMfonfabr.. 1920, 40, .325 Hicm.-Zeit., 1920, 
44, Rop., 244. • 

Thk wax 1.S purified by treatment 
ptRroloum spirit, and with sulphuric acid (66 B., 
gr. 1-84) at 120® C., and is decolorised by means 
of onimal charcoal etc. Winter is eliminated by 
melting the wax in jackeUnl 

oandlea the melted wax is cooled to a^ut 20 C. 

above its m.p., whilst for eteanne-hk© candles it is 
^^irrod while it cools until it begins to solidify. 
ICbmpositc candles contain leas than 6% of aiearme. 


Patents. 

hnquettinq coal and other powdered material; 

Fiocess for . Rutgerswerke A.G., and H. 

Teichniann. G.P. 325,072, 18 4.19. 

The pro<luct obtaintHl by heating coal with heavy 
coal-tar oils above .300® C., with subsequent removal 
of a portion of the oil, is employed as a binder in 
manufacturing briquettes, — L. A. C. 

(kts letorts, (Uis-proilucer furnaces for use in heat- 

* mg . P Litwin. F.P. 152,369, 21.1.18. 

A GA8-ruonicF,R furnace using coke is provided 
w'lth a series of longitudinal water tanks below tho 
stationary grate, each tank being covered by a 
section oi the grate having small nozzlc-like open- 
ings in the firebars An mjeitor nozzle is pro- 
vided in the front of the furnat;© for each tank, so 
that a mixture of air and steam may be blown over 
the surface of tin* w^ater below tho grate-bars and 
then through the grate into tho fuel. The furnace 
i.s suitable for using coarse coke and coke ash as it 
Lomes from the retort. — W. F. F. 

Vert u III retorts for carbonising coal. Woodall, 
Duckliam, and Jones, Ltd., and W. T. Gardner. 
F.P 152,548, 23 12.19 

To SMure a more uniform withdrawal of volatile 
products from verlual retorts of oblong cross- 
, section, the mouthpiece is provided with transverse 
partitions in line with the sides of the hopper to 
coiifiiio the (.oal on its way from the hopper to the 
top of the retort These partitions have openings 
in their upper parts to provide for the passage of 
gas fioin one side of tho retort through the open- 
ings and above the coal in the mouthpiece to the 
, outlet at the other side of tho oblong section. 

— W. F. F. 

j Caspioducei. O K Yen. F.P. 151.445, 21.8.19. 

' Fufi, is supplied td tlie top of a producer which is 
I conical at its upper end and cvlindrical at its lower 
end Air is blown in at the bottom and producer 
' gas IS drawn off through openings, arranged around 
j the circumference about midway of the height, into 
! an annular chamber surrounding the upper half 
of the pioducer and thence to the gas main. 
Another gas outlet is provided at the top of ttie 
conical part of tho producer. A central refractory 
pipe, open at tho top, projects upwards through tho 
bottom of the prodv'*er to a level above the circum- 
ferential gas outlets, and steam may be supplied 
to till' bottom of this pipe to generate water-gas. 
This water-gas may be drawn off from the top of 
the prodiu'er siniultanoously with producer gas from 
the circumferential outlets. If the latter are closed 
tho producer gas mixes with the water-gas If the 
rcGirt is ehfB’ged w’lth coal and the producer gas 
IS burnt in the annular chamber, coal gas w’ill be 
generated and mix with the water-gas. The pro- 
ducer mav aGo be worked with downward draught. 

— W. F. F. 

Suction gas plants. F. D. Dilley. E.P. 152,^80, 
15.6.19. 

FuBt is admitted into the top of a vertical producer, 



and air for primary combuation ia admitted hori- 
aoptally at the aide near the top. A gas outlet for 
heavy hydrocarboM is arranged immediately 
opposite to the air inlet, and the gas is led down- 
wards through an external pipe to the bottom of 
the producer. Steam and air are also admitted at 
the bottom of the producer m controlled amounts 
for secondary combustion, and a ring of gas outlets | 
is provided about midway ot the height of the pro- ! 
ducer. The gas is led through a jacketed pipe to a 
washer, and sU'am or hot water from the jacket is 
led to the base of the producer. The apparatus is 
suitable f«r use with bituminous material, coconut 
shells, rubber seed liusks, and sawdust. — W. F. F. 

Mineral odt whub have hem treaied iiith [sul- 
phuric] acid; yeutridisinn . G. Gnsard. 

E.P. i;36,189, 4.12.19. Conv., 1.12.18. 

The oil is agitated at — 7tP C. with anhydrous 
sodium or potassium carbonate and calcium 
chloride.— L. .\. C. 

Luhricant from naphthcuic acids; Manufacture of 
a . C. Fram ke G P 821.227, 5 10.17. 

Naphthenic acids arc piinfiivl by means of a mix- 
ture of fullers’ eartli and Kulphur dioxide, and then 
separated bv filtration. The filtrate is heated to 
200® C., and again heated after addition of nickel 
formate, and subjected to the action of hydrogen 
until the temperature reachen 800® C — W. J. W'. 

Peai: Manufadure of fuel from . N. de I^ong. 

E.P. ir/2,5ir>, 11.10 19. 

S£R U.S.P. 1.312/, 21 ol 1919. J., 1919, 709 a. 

Gas producers; Feedimj mechanism for , Tho 

Wellman-Seaver-Morgan Co., As.s<‘i's. of J. F, 
Kogers and J. S. McClimon. K P. 137,299, 
29.12.19. Couv., 30.12 18. 

Purifying hydrocarbons. G.P. 325,230, See III. 

Hydrogen sulphide and ammonia from gases. G.P 
326,652. See VII. 

Building materials. G.P. 324,637. See JX. 
Ort'flotation agent. U.S P. 1,3.37,542. See X 

Ilfc-DESTRUCTIVE DISTILLATION; 
HEATING; LIGHTING. 

><u; Bisappearnnre, of m the elednc dis- 

charge. Research Sts.ff of the General hloctric 
Co., Ltd., London (.V. U. Cam/ilKdl and J. W. H. 
Bydc). Phil. Mag , 1920, 40. ,58.5-611. 

Cbi disappearance of gas in vessels under the 
inBoonoe of an clcctnc discharge is closely con- 
nected with the appearance of a glow in the vessel, 
rbia glow ap|>ears .sharply at a definite potential 
diflforeaco between the cle<trode8. The glow 
]^eatial is of great importance for interpreting 
rate of disappearance of the gas. Tho experi- 
Vtental results are explained by supposing that the 
jdew causes a reversible ^ ht mical change to occur in 
%egat. (CA J.C.H . Ihi.} -.1. F H. 

PhottmeUr. Eder See XXI. 

Patrnth. 

B^iaris [for distilUitwn of solid mnterioh] J. E. 

Kamiedy. E.P- 141,028, 20.2.20. Cjnv., 31.3.19. 
A HOaifO.NtAL rotating retort taf>er8 from the outlet 
towards the inlet end and carriea trunnion mem- 
bert at each end yi^hich rotate against stationary 
iaed and discharbe condmta of the same diameter, 
the retort ia built OD of a number of sections having 
iii4nfned langea witicb are icrewed together, and 
intehial Mftgitttdiwa riba m provided to tranamit 
tho heal to &a Bow materia} li fed into 
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the Bmaller and of the retort from> a 
meana of a ipriproeating nlunger^ and toe aolid 
residue is removra at the qtoer end by a number bf 
radial blades which lift it oh to a guide cone, having 
ite apex pointing towards the discharge trunnion. 
The residue passes into the fixed discharp conduit 
and thence to a water seal. A perforated pipe pro- 
jects longitudinally into the iniot end of the retort 
to withdraw gas^sjus products, and steam may be 
admitted at tho discharge end of the retort. 

— W. F. F. 

Destructive distillation of wood in suction gO'S- 
plants; Process fur the, extraction and recovery of 

by-products funned by the, .1. C. Roberts. 

I EP. 152,420,14.7.19.' 

j To obtain ac'ctic acid, methyl alcohol, and acelono 
[ when wood is distilled in suction gas plant, tho gas 
I 18 washed in a scrubber through winch the same 
I water is pas.s<'d time after time until it contains 
1 Hufficiont produebs to bo worth recovering. The 
volatile piodiKts aie drawn off under partial 
vacuum and the acid is neiitraliswl with chalk or 
hannm carbonate alt(?r each pa.ssago of the wash 
liquor through the scrubber. — W. F. F. 

Charcoal; Melhod fur increasing the absorptive 

capacity of . Farbcnfabr. vorm. F. Bayer 

und Go. G.P. 307,761, 19.0.17. 

By heating cliari'oal prepared by tho process de- 
scribed in G.P. 21H),6i>6 (F.P. 471, '295; J., 1916. 21(5' 
to 4(XF C. its abwSorptivo capacity is increased and 
IS rotuined, e.g., in absorption of vapours from air, 
when the charcoal has regained its original moisture 
content.— W. J W. 

Tungden incandescence lamps [ ; Deducing dissipa- 
tion of the fdament (u J. Deutsche Gas- 

gluhluht A.-G KP. 139,161, 4.2.20. Conv,, 
17.2.19. 

Disbipatio.n of I he metallic filament is reduced, with 
consiHjucnt diminution of the blackening efft'ct upon 
tho bulb, by applying to tlio finished filament or it^ 
support a thin layer of u Ixirate, partuularlv 
potasMum borate, preferably imxe<l with a little 
amorpliouH phosphorus?, tho layer Uung vapousiMl 
bv passing an electric current through the filamenr 
■liter S4‘aling olf .uul i vacunting the bulb. 

-J S. G T 

Klectnr lumps, .\fuuufiirt\ire id incandescence — 

F. HarriHon F P. 1.52,379, 13.5.19. 

Skk I S P I .U3.051 of 1920, .1 , 1920, 743 \ 

III.-TAR AND TAR PRODUCE. 

Xiiio-denrafivrs of toluene; Synthesi.s of 
O. L. Brady and P. N, Williams. Ghem So<' 
Trans., 192(), 117, 1137—1140. 

.3 t-DiMTKoToi riNK was preparcsl troiu o-toiuidiiie 
by nitrating to 1-nitro-o-toIuidine by XtM'Iting'-' 
nietlio<l (llei., ISH-I, 17, 265), acetylating. and 
further nitrating with fuming nitric acid and 
sulphuric acid to a mixture of 3.4- and 4.5-dinilri> 
nceto-o-tolui<lides, whub gave the i or^-jioiidiHL 
dinitrotoluidim s on hvdrrdy.sis. Uj> to this stag? 
the yield.s were good, hut on removing the iinuno' 
group with nitrons and only 2 g ol pure 3 1 
dinitrntoluene was <»l*tniru*d from 9 g. of the mixed 
dinitrotohiifliiies. Although separation of tlm two 
' isomeridos i» not n^'cewinry for the preparation ol 
3.4-dinitrotoluene, they are readily i»o!at4»d bs f ra- 
tional preripiUtion with water from tho solution in 
50% sulphuric acid resulting from the hydrohsi-. id 
the acetyl i^vaiivcft,. and if individually trestcHt 
with Caro'* trid, and finally nitrated with 
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Cl. IV.-<X)LOURINa MATTERS AND DYER 


777 A 


Analysis of aromatic by 

means of Utamum trichloride. F. L. Enclifth 
J. Ind. Eng. Chem., 1920, 12, 994—997 


Mononitro-hydrocakbonb are very resistant to- 
wards reduction by titanium trioMonde, but the 
presence of positive or negative substituents, with 
the exception of chlorine, in the nucleus facilitates 
the ^reduction of the mtro groups. The position of 
the substituents with regard to the nitro group has 
no appreciable effect; m- and p-nitroanilino are re- 
duced with equal ease, as are o- and p-nitrophenols, 
0 - and nt-nitro-p-toluidines, and 5-nitro- and U- 
nitro-salicylic acid, whilst o- and p-nitrochloro- 
benzenes are about equally refractory, (r;/., Callan 
Henderson, and Strafford, J., 1920, 86 t.)— W. P S 


the solution, washed, and decomposed to yield pure 
thionaphthene. (C/. J., 1920, 716 a,)— L. A. 0. * 

Soap. E.P. 131,881. Sec XII. 

Lacquer paints. G.P. 324,722. See XIII. 

Itesin fiom icoud iar. G P. 324,876. See Xlll. 

IV.-COLOURING MATTERS AND DYES. 

Azopijiazolones ; Some new — - and ailted com- 
pounds. K, H. Saunders. Chem. Soc. Trans., 
1920, 117, 1201—1272. 

A COMPLETE series of compounds has been prepared 


yitrohydrocarhons; Action of aluminium chloride 

on solutions of in aromatic hydrocarbons. 

A. Kliegl and H. Huber. Per., 1920, 53, 1646- 
1655. 

The action of anhydrous aluminium chloride on a 
boiling mixture of toluene and nitrobenzene leads 
to the formation of much rcsinoU', matter and small 
amounts of p-aminophenyl- 2 >-tolyl, m.p. 99^ C., b.p. 
190° C at 18 mm , and phefiYl-Tj-tolnidine, m p 
88°— 89° C. (Cf. J.C.S., Dec.)~U. W. 


in which the anthraquinone nucleus is introduced 
either into the l-position of the pyrazolone ring, or 
as the first component of an azo-pyrazolono (’om- 
poiind, or in both positions together, l-/?-Anthra« 
qninonyl-3-methyl-5-i)yrazoIone was obtained by 
condensing ethvl acetoacetate with ^-anthraquin- 
oiiylbydrazine, dehydrating the resulting hydrazone 
by boiling with aeetic anhydride, and finally re- 
moving the aeetU group by hydroly.sis with hydro- 
1 cblopK- acid. It IS a highly insoluble orange 
I ponder wliuh couples with diazonium salts to give 


Patents. 


stable arylazopvi azolonos, tlie benzene-azo-com- 
pound iK'ing \ellon, and the a- and jS-naphthalene- 


Benzol or the like; Purification of . South 

Metropolitan Gas Co., K. V. Evans, and II. 
Hollings. E.P. 152,470, 16.8.19. 

Thiophens are removed from benzol by treating the 
benzol with 6f) — 85 sulphuiic acid at 30°— 90° C , 
or by passing benzol vapour through 73—82"'' sul- 
phuric acid. — L. A, C. 

Hydrocarbons ; Continuous purification and neu- 
tralisation of liquid . H. Heinemann and 

A. Hellmann. G.P. 325,2.30, 27.9.17. 

The lndro<aihon, e.q., Ixuiznl, passed <on- 
tinuously througii vessels containing siuie^'-ivch 
sulphuric and and sodium Indroxnlc solution, and 
the purili*'(’ livdnx arlion is witlidr.inn through 
jackets sunounding tlic v< sscls in order to allow of 
regulation of the heat <if reaction --L A C 

.Ind sludge pioduced in Ihe iiunficahon of benzol, 

Piocess and ajijm/afii.s ftti dtaUnq with the , 

and for recovering benzol and its homoloiiuf^'^ 
therefrom. G. SO'plirnson E P. 152,0.')!, 2.5 19. 
The acid sludge is heat 4 sl in a wide, shallow pan h\ 
steam introduced through a perforated lead j)ipe at 
the bottom of the p.in Ihe henzeiie \apour 
as it passes into an outlet jope at the top of the 
vessel iH S( ruhhed by a spr.iy ot ammonia gas 
or of a solution of ammonium carbonate, whereby 


azo-(ompounds veimilion aiul red respectively. 
4-/i- Anthraquinone -azo- anthraquinony Imethylpyr- 
azolone forms yellow needles from nitrobenzene; it 
IS prai tioally insoluhh' in all other solvents. All the 
anthraquinone-azo-i)> razolones, whether unsubsti- 
tuted in the l-po'«ition or substituted by phenyl, 
naphthyl, or antliraqninonyl residues as in the 
above-mentioned compound, are similarly sparingly 
soluble. They dissolve, however, in warm alkali 
)ivdio\ide to d(M'p puiple, solutions. Tlie 1-phenyl- 
:ind l-d-naphth\ l-<.ompounds can exist in a yellow 
unvtahle, and a red stable modification, both of 
wlueii gne the same absorjition spectrum. On the 
other h.iml the 1-aiithraquinonyl- and the l-unsub- 
stiluted (onijamnds exist only in the yellow forms. 

-G. F. M. 

Cofeihin, (ondilntion of . II. M. Nieren- 

steiii. Clu m S(K\ Tians , 1920, 117, 1151 — 1156. 
(('f. .T , 1920, ()S.5 V ) 

3 1 2 . 4'. 6' - PfntvMKTHOXV - aa - DIPHENYLPROPANE, 
whali was previously loiiiui to be identical with the 
methylated rediution jiroduct of Kostanecki and 
T.ampe (/or. (it), has Ixmui sMithesised from 

3 4 2'. 4' 6'-pentamf*th()xydipheiiylacetyl chloride by 
(on\erting this, bf treatment with diazomethane, 
into the coriespondtng pcntamethoxydiphenyl- 
meth\l ehloromethvl ketone, and reducing this 
hitter substance with sodium and alcohol. — G. F. M. 


benzenesulplionic acid is conierted into benzene 
and ammonium sulphate. The lapour then jia^se.s 
through a scrubber containing dilute sulphuric acid 
to remove any excess of ammonia, and thence to a 
condenser. — L. A C 


Pun ole Blacks. VIJI. A. Angeli and C. Lutn. 

Atii K. Acead. Lmoei, 1920, 29, i., 420—423. 

The bhu'k substance formed from pyrrole ffnd 
quinoiie is obtained also when these c‘ompounds 
re.ict in acetic acid solution and hence probably 


Thionaphthene ; Process of separating fiom j 

coal-tar [naphthalene], Ges. fur Teerverwertuug ( 
m.b.H. HEP. 32.5,712, 8.7.19. | 

Thr sulphonic acid produced a.-, b,>-pioduct in the 
technical nunfication of naplithah-ne, i.e.. by treat- 
ment of tlie crude iiaphtli.ilene witli snfiicient sul- 
phuric acid to sulphonate oulv a fraction of the 
material, ia hydroUsetl by steam distillation at 
1460 C. The produk contains about 12\. ot tliio- 
naphthene, and by further partial sulphouation and 
•ubaequent hydrolysis an oily iiroduct, containing 
alMut 86% of thionaphthene, is obtaiiuHl, which on 
treatment with the calculatcxl amount of mercury 
acetate in boiling methyl alcohol yields a crystalline 
double compound of thionaphthene and mercury 
acetate, Tne crystalline product is separated from 


represents .in individual compound and not a mix- 
ture («/. .1 , 1929, 329 a). Pyrrole and p-nitroso- 
jihenol react in cold acetic acid solution giving an 
amorphous, deep violeGblack powder of the formula 
C\,H„0 N, or (cf. Angeli and Cusmario, 

.1 , 19Ef, 923). Intensely coloured products are 
formed also by the action of pyirole on p-<iuinone- 
imine and ji-^juinonediimine. — T. H. P. 

Carhocyanines. Mills and Pope See XXI. 

f I 

Patents. 

.4ro dyestuffs; Manufacture of . P. A. Newton. 

From Farbenfabr. vorm. F. Bayer und Co. E.P. 
3557, 11.2.14. 

YblIiOW azo dyestuffs, which can bo rendered very 

u 
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fast to washing by atter-treatmant on the fibre with 
lofmaldehyde, ^re obtained by coupling with amino* 
arylpyrazolones the tetraeo compounds prepared 
• aminobc'nzoylaniino ctjmpouiidH desenhed 

18.205 of )!)ll (J , 

lyisJ, Dfo), aud tho luonodiazo coinpoimds of 
the sulphonic iicida of aiiiinolK'nzovlanuiiothiozoli' 
comiwunds (G.P 163,010; J., llKKj, 216). Tho d\<vs 
can be developed on fibic and yield pnie w lutes 
when discharged with hydrosulphite. 


Disazo (hieatuffs a}de Id be chromnicd. E. lleber, 
Assr. to ScK'. of Chorn. Iiul. in Basle. U.S.P. 
1,338,397, 27.4.20. AppL, 24.8.18. 

Disazo dyestuffs are prepared from aromatic diazo- 
szo compounds and hydroxycarboxyarylpyrazolones. 
They are orange to brown powders dissolving in 
water to form orange to browmsh-red solutions and 
in concentrated sulphuric acid to red to blue solu- 
tions. They dye wool in an and bath clear red to 
orange and hrownish-rod tints, which when 
chromed become last to fulling and to potting. 


Disazo dyestuffs dyen\<j mordanted fibres. C. 
slagerspacher and M. Isler, Assrs. to Soc. of 
Cheni. Ind. in Ba.sle. U.8.P. 1,338,506, 27.4.20, 
Appl., 17.8.18. 

See E.P. 141.401 of 1018, J., 1920, 443a. 


V.-FIBBES; TEXTILES; CELLULOSE; 
PAPER. 

Hardtcoods; Vroximate analysis of . Analysis 

of Quercus aynfolm. \\. H. Dore. *1. Ind. Eng. 
Chem., 1020, 12, 081-087. 

Slight modifications of methods used previously for 
coniferous woods (J , 1920, 4<)0a, 513 a) were 
applied to the analysis of hardwoods. The punfii a- 
tion treatment omplojed for couiterous wchkIs (sik*- 
cesfiive extraction with benzene an<l alcohol) was 
supplenienUHi bydige.sLion with (old water and with 
cold 5"o sodium hydroxide solution, these* treat- 
ments removed ail adventitious matter without in- 
juring the cellulose or lignin The latter was de- 
termined by Konig an<l Bicker's h\drog<'n (blonde 
method M., 1919. .530 4). Oak ((,* ayiifolia) wckhI 
yielded tho following results — Is^ss on drMiig, 
4 20; benzene extract, 0.>0, alcohol extract, 4:W; 
.soluble in cold w ater. 3 66 , soluble in < old o NaOll 
solution, 1H'71 , f< llulose, 45 [s, iignin, 20 25, pento- 
sans not otherwise acioiinted for. I ^9, niannan (re^ 
sidiial). none; galactan (rt'^iidual), 141>, total, 
100oi;o.—W. P. S. 

Li^nm ond rf’arfion.fi of fivrun. P Klason. Ib^r , 
1930, 53, 1862-186,3. {6’/. J., 1919, 570 a. 1920, 
482 a.) 

Yellow (’vclic naphthylaniine salts, similar to those 
obtained from jude, have b(*en pn’p.ired from hr. 
betech, birch, oak, linden, alder, an(| The 

COrres[K)nding .salts ohtaiiuwl from herhac(‘OUH 
plants have a different (ornposition — ff W, 

Pineliymn; Constitution hf , P, Klason Ber , 
1920, S3, IW~1^73 {('f. supra ) 

lignin whnh contains an acrolein group and, 
in tb# form of its suljihomc arid, yields (vdic arhl- 
amtnonium salts and a (alcuirn salt precipitahle by 
csicium chloride, n termed n( rolem-lignin or 
<(-hj^nin, whilst the se<,'()r>d variety, wKirh does not 
exhibit this behaviour but whuli (ontains a fr»Mt 
carboxy group, is named carhoxylignin, or /8-lignin 
Tho two varieties .’an bo quantitatively separated 
by /^naphthylamino h.vdrochlorido; a complete 
proximMie analysis of pine wood can therefore now 
m«9oete# giving carboXydrates (68%), lignin (30%), 
and oiber substances (2%), 63% of the lignin being 
pmeat aa the a variety and 37% as iba ^ lonn. 


Tho formiil®, C„H„0, and C„HfA, are advanced 
for a-lignin and )9-]ignin respectively, and reasons 
are given for considering the former to be a deriva- 
tive of Haveme. ( 0 /. J.C.8., Dec.) — H. W. 

>8//air liynin. >F. Paseliko, Wochenbl. Papierfabr., 
1920, 51, 1130-1141, 2322-2323. Chem. Zentr.. 
1920, 91, IV., 53, 485. 

Treatment of straw' with Eodiurn carbonate pro- 
duces good yields of straw pulp if attention is paid 
to control or tompcriiture and concentration. About 
50% 18 obtainable from rye straw. From the alka- 
line extract a granular, reddish-brown powder, 
which decomposes at 195^ C,, and has the formula 
was isolated. It has a higher (ontent 
of oxygon than wood-lignin. It forms a colloidal 
solution w’lth w'aU'r and is precipitated by solutions 
of barium chloride, calcium cliloridc, and other 
metallic salts. Waste liquors from the treatment of 
.straw with sodium carbonate contain no combined 
ammonia, as i.s the case when sodium hydroxide is 
used, which indicates that tho protein of the straw 
13 not decomposed. — W. J. W. 

'Patr.nts, 

I Veijefable fibres; Process for ohtaininy for 

I textile purpose.s. Deutsche Faserstotf-Cles, Fulda 
! m b H. G.P. 324,333, 11 1.19. 

; Fihuous parts of plants are heatcsi with an alkaline 
j .solution of .sodium .silicaU* to which an electrolytt* is 
I added The gelatinous silicic add formed effects 
1 M'paration of the fibres from incrustants — W. J. W. 

' Xettle fibres; Trealment of for textile pur- 

, poses Ncshel-Anbiiu-Ges m li II. G.P. 321,519, 
io.9.m 

I Nettle fihn's mav h** niadi* crisp and stronger by 
’ treatment with strong alkali liquois or other alka- 
line solutions -~W. J W 

^ Fibres; Pioduction of from plants Nicssel- 

Anbau-Ges.m.b.H. G P. 321,520, 15 9.18. 

, Pla.nts hudi US nettle, 8c*dge, broom, ramie, rhea, 
et( , are treatisl with a neutral alkali alumiiiat<‘, 
i which has no delett rious ai tiuii on the fibres 
' - W. J. W. 

Hants; Process for .irparritiry fibres from - — 
.\es.H4>I.Anlijiu-Ge8.ni b H., and A. Ibx'rmanti. 
a P. (a) .32.3,887, 10 4 18 and (b) 32 .‘),HH 8 , ir. ;i js 
(a) Albcminoi b and starchy constituents aie re- 
; niovisl from the fibres by tiu' action of di.isiatic 
I enzvnies before the material is boib*<l, (ii) The 
' apjH‘.irane<j and pliability of the fibre are iiiiiwo\ed 
; bv the addition of gIyr<Tin or a lactic and ester to 
the watAT or alkaline solution in whnh the mate rial 
isKubvl— L A C. 

Artificial Milk Mof at iftns ; Process for prrcip\fofu>n 

and pHnfiration of . A. Thilniaiiv. (J 1’ 

: 321 .TU, 119.19. 

! ,\cn)iEiKD water or a w'oak salt Rolution i.s upr.af'd 
; inU) a hath of the usual pr<‘cipitating solution'. 

' through noz/.lc's, which nro fixed iK’tWisui two c>le<- 
, trcKb’s The preripilntfvl, or superfic lallv coagu- 
i lated fibres arc* thus hardoncMl and punfnsl. 

; • - W J. W. 

] I'mcoac; Path for sp/nninj/ ihreasts from . .1. C 

Hartogs. G.P. 324, 4.T3, 1 3.14. 

I The hath ronsisti of a dilute solution of sulphuric 
' acid containing not lea* than 7 % H,80,, to which 
two or more aoluble auiphate* are addcsl in sueli 
quantitiea that not leu* than 5 equiv*. of 80, ions 
are present for every 3 eqnivi. of H ion*. A suitable 
aolution for viaooao which htn been kept for 7 8 
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days consists of Na^SO^, 16 parts; MgS0„7H,0, 30 ' ^ 
parts; HjSO*, 9 parts; and water, 45 parts, 

~W. J. W. 

• 

Heniicellulose ; Manufdrture of — — from wood hy 
the aoda proce.ss. T. and K Kittelson. (i.P. 
324,053, 4 3.19. Conv., 20.1 .19. 

Wood is redncod tf) small fra^monts and l)oilcd with 
clarified “black lupior,” after wliuli it is hoikMl 
under pressure with a mixture of fresh liquor and 
“ black liquor.” It is then washed, ground, and 
fiubjcctcil to further treatment. — W. J W. 

Cellulose, Process of oldaimnq in two stayes. 

C. K. Fuchs. G.P. 324, H94, 2 5.18. 

Veuktaiile inatU'r, especially straw, is boiled with 
alkaline Ives, at the ordinary or increased pressure, 
until a solution rich in lignic acid is obtained, and 
tho boiling jirocesH is tlnm completed wuth fresh he. 
The liKOic acid precipitated from the first solution 
can ho used as a resin substitute etc — C. A M. 

Cellulose esters; Prepaniiton gf lacquers, and solu- 
tions or masses of (’hern Fabr. von Hoyden 

A -G. G.P 324,786, 29 8 17. 

Ebtf.us of acvl-h>droxy-fatty acids are used in the 
preparation of hiequers etc Tim eth.>l ester of 
acetylhvdroxvacetic acid yields flexible films with 
cellulose acetate, and nitrocellulow* forms verv 
cln.stic shei'ts on treatimuit with tho am\l ester of 
acetylj^lycolhc acid — C. A M. 

Cellulose naste lyes; ])ecolorisaiwn of . A 

Wipfler. G P. 324,787, 1 4 19. 

CFJiLVLOSE waste lyes are treated with metals or 
their compounds (stannous chloride, metallic 
chromium and hydrochloric acid, chromic acid with 
aluminium bisulphate) capable of foiminp in- 
fioluhlo colour-lakes with tho colouring matter 

-€. A. M. 


Paper; .4/ inufaetiiic of dense strong . C. G. 

Schwalbe. G P. 323,745, 21.2 18. Addn. to 
303,498. 

Paper stock, or cellulose waste, is treated with acid, 
after which it is subjected to nuxdiaiiical treatment 
in edjio runner mills or disintegrators, and the 
cummv material so obtained is added to paper pulp. 

-W J. W. 


Paper; ytanufaduie of uufnproof — - — , H. 

WandrowskN . GP 323. SIO, 13 6,19. 

Cei.M’I.ose esters, insohihle in water, are added to 
paper pulp, and the p.ipei. alter drMiitr, is tiealed 
with a soluble .sohont for j^elalimsini: the eellulom 
esier.s In th<' cas<* ol jniper textiles tlio solient is 
not ailded till after the weaviiij: uuees^ — W. J. 

SizitK] paper; MfifeiuiJ for - obtained from the 
waste Uquois in th, Mifwheihch cellulose process 
A. Miehl. G.P. 323 8(>5, 16 1.19. 

Waste liquors from the A1 isdierlieh process arc 
exposed to air foi a short time, .iiul then eontri- 
fni^ed, a eoiment r.ited einwl''ion ot the i^xinouK con- 
stituents of anv requiied (h‘n''itv heinj^ 
obtained. 1'he sizing niatei lal is hxed b^ iirmiis of 
alum.— W. J. W. 

Drying paper or other mat mat in sheet form; 

Method, of and aj>paratus for O. Minton. 

E.P. 162,928, 26.3.20. 

Acelatu. U.S.P. 1,338,040. See VII. 


VL-BLEACHING: DYEING; PRINTING V 
FINISHING. 

Patents. 

Washing or scoiinmi wool; Process and apparatus 

for . H. M. Pooh) and H. F. Davis. E.P. 

152,513, 10.10.19. 

Wool is scouied with a solution containing, 

2—5 OK. of potassium carhonafe, 2 — 5 ok. of sodium 
sulphate, 0 I ok. of potassium chloride, and 0’25 oz. 
of sodium chloride imr gall., and is subsequently 
washed with watei . Tlie solution after it has been 
used for sc'ouring, is coneontratea, an<l tho lesidue 
IS dried and cak incd. The product is dissolved in 
water, and tho solution, afU^r filtration and addi- 
tion of fresh potassium carbonate, is employed for 
s<‘oiiring more w'ool. Any fat rising to the surface 
during bionnng or evaporation of the solution is 
rtcoveied. — L. A. C. 

Fulling j)roc€ss. C H. Bimhringcr Sohii Chem. 

Fabr. G P. 321,575, 10.5.19. 

Salts of bile acids (c.j;., cholic and taiirocholio acid.s) 
are used tor fulling, whereby the amount of soap 
riMjuired is reduced, and the fibres arc protected 
fiom the action of alkalis. Suitable solutions con- 
tain sodium caihonato, 3%, and siKlium cholate, 

0 1 / , or aniinoniuiu carbonate, 2/^, nnd potassium 
taurocholate, 0 2%. — W. J. W. 

(S'j/fc , Method of loading . Deutsche Gasgluh- 

luht A-G (Auerges). G.P. 324,562, 30.10.17. 
Addn to 320,783 (see E.P. 116,102; J., 1920, 17 a). 

of tho fibres with alkaline gases is 
follow e<i iinrnedi.itcly by treatment with phosphates 
or silicaU'S, after removing excess of alkali by 
suction or ventilation. — W. J. W. 

Ihoom <orn; Ti eating [dyeing] . H. J. 

Broderson and S. W. Parr. U.S.P. 1,337,306, 
20 4 20. Appl., 19.7.16. 

Broom corn is tri'atcd with a hot aqueouj 5>olution 
containing a suhsfance, such as sodium sulphite or 
bisulphite, wliicii facilitates the solution of the 
1 ohjectioiiahle icd colouring matter. A reagent, 
j such as aluminium or chromium sulphate or a 
I copper, nickel, tin, or uranium salt, is then added 
j to form an insoluble precipitate with the dissolved 
; colouring matter, and a protective colloid, e.g., 

I glue or casein, is also a-ddes;! to prevent too rapid 
iudrolysis of the precipitating salt. After remov- 
ing the hbre from the solution and precipitate, it 
IS dried and then 

I Tertde fabiics; Sizing of . A. Poulson. E.P. 

152,096, 4 7.19. 

' Cnivv el. IV (3 — 4 pis. by measure) is added to a 
' solution of 3 pts. of neutral sodiym silicate m 3 — 4 
pts. of water, tho mixture is agitated, and, after 
settling, is sifted to remove lumps. Th© compdSi- 
ti<m may ho used direct, or may bo dried and 
gioiind, and suhseqiiently made into a paste with 
water as required.— L. A. C. 


VIL- ACIDS; ALKALIS; SALTS; NON- 
METALLIC ELEMENTS. 

Sulphuric and nitnc acids; Distillation of mixtures 

of . J. Baumann. Chem -Zeit., 1920, 44, 

805. 

A MIXTURE of nitric acid and sulphuric acid (sp. gr. 
1’84) cannot he completely separated into its com- 
ponents by distillation. Rccoiery of the nitric y;id 
without loss of sulphuric and can only be effected 
by dilution and re-distillation of the mixed acid 
rosiduo from tho first distillation, which is not a 
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practicable operation. In two experimental dis- 
tillations of dilated mixed acid prepared from sul- 
phuric acid of sp. gr. 1’84 and nitric acid of sp. gr. 
1-40 (64-5% HNO,) and 1*30 (48% HNO,), respect- 
ively, in the first case 94' 8% of the nitric acid was 
recovered as acid of 92% strength and 5% was re- 
tained by the waste sulphuric acid, whilst in the 
second 8i8’6% of the nitric acid was recovered as 
concentrated acid, and 11 ‘3% was left in the resi- 
due. Decrease in concentration of the nitric acid 
therefore necessitates the use of a dispropor- 
tionately larger amount of sulphuric acid as water- 
absorbing medium, and also results in an appre- 
ciably larger percentage of nitric acid retained by 
the sulphuric acid. Dilute nitric acid, such as 
that derived from the ammonia oxidation process, 
€.g., of 34° — ‘i0° B (sp. gr. 130— 138) should be 
concentrated to at least 42° B. (sp. gr. 1*44) in u 
dephlegmating column, and the waste sulphuric 
acid should be denitrati^. Some loss of nitric acid 
may arise from the action of reducing siibstancea, 
such as arsenic, selenium, and organic matter, in 
the sulphuric acid. — W. J. Vi. 

Distillation of a fernunj mirfure svtphurir, 

acid, nitric acid, and icatrr], one consftfucnf of 
which IS not volatde. P. Pascal Bull. 8or. 
Chim., 1920, 27, 814-820. 

A MATHEM\TIC.\L disiu.sston of wolk ulrcudv pub- 
lished (J., 1917, 1232). T\w result.s an* applKHl to 
the concentration, by distillation with sulphuric 
acid, of nitric acuK of different strength — W (J. 

A<fno.ipA«ric nitroj;£’n; Fijraiton of as cyanide. 

T. Thor8.sell Z angew. Chem , 1920, 33, 2J19— 
240, 245-247, 251-251. 

In the fixation of nitrogen as i-yanide hy its intci- 
action with a mixture of carlKui and carbonate ot 
barium or .sodium. intimaU‘ admixture of the 
materials is os.sentinl, and the addition of maU' 
gaoese, nickel, or iron has bivn re« onimen<kHl , the 
use of the last-named metal, m the cas<' of sodium 
carbonate, admits of a working terajM'rature of 9.30" 
instead of 1000° — ll(X)° C., and thus rediKi-s lo^s 
of cyanide The effort of impurities m the earbiin. 
such as silica, alumina, magnesia, or lime, is de- 
leterious and eumulative. Increase of temperature 
and of pre'isure «'orrespondingly aeeelerate the 
reaction. A prefKjnderance of evanide over rar- 
bonate has a retarding action, out this is not 
realised in a eonlmuous prwess, .is the partial 
pressure of the nitrogen is greatest at that p.»rt 
where most evanuie is press'ut The most im- 

f iortant condition governing the prores.s is the re- 
ative proportion of nitrogen ana carbon monoxidf. 
and in order to avoid areiimulation of the latter it 
must be removeej hv a 'stream of nitrogen A (heap 
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method of separating atmospheric nitrogen is by 
the twe of spongy iron as an oxygen-abaorb<>iit. To 
avoid choking caused by pulverisation and to pro- 
mate acBIrity the iron is impregnated with aodmm 
hydride and hrnitietted. The fenrte oxide formed 
mny be fobaequently reduced either by the carbon 


] monoxide formed in the cyanide procem or by water- 
gas, but as the limits within which reduction takes 
place, without separation of free carbon or forroaT 
tion of carbon dioxide which would contaminate the 
nitrogen, are restricted, a proportion of carbon 
dioxide must bo added (to prevent separation of 
free carbon which would subsequently be oxidised 
to carbon dioxide) when water-gas is emplovod M- 
reducing agent. The reactions which take place in 
th« furna('o and the energy con.sumption are com- 
pared in the two cases where barium carbonate and 
sodium carbonate respectively are used. As re- 
gards advantages offered by these two carbonate^ 
the former is h*ss liable to cause overheating, and 
gives a very stable basic cyanide, Ba(),Ba(CN)a. 

I On the other hand, the sodium cyanide formed by 
! use of scnlium carbonate is more serviceable as tho 
starting-point for the manufacture of many 
other comiKiunds, such as ferrocyanidea, formic 
aci(i, oxalic acid, etc. In cximparison with other 
nitrogen-fixation processes, tho cyanide process has 
the advantages of cheapness and reliability. It has 
the drawback of requiring a slightly higher tem- 
perature, m this eoiinexioii some experimental in- 
vestigations appear to indicate that the tempera- 
ture reouired is proportional to tho melting point, 
not of the metallic salts as has been BtaUni hy some, 
hut of the metals, and that it is inversely 
propoi tional to their atomic weights. It may thero- 
! fore he eonjecturcHl that with salts of rubidium and 
caisiurn, a working temperature of 600° C. might 
be practicable. — W. J. W. 

.4mmenium carhonatc; Determinaiton of (hi 

partial and total pressures of solutions of 

in water, with spctial reference to ammonia 
mruhbinij and concentration of amvioniacal 
liquor. K. Terre.s and H. Weiser. J (las- 
beleucht , 1920, 63, 7()r>-712 
Cf.AB liquor from horiy.ontal ndorts lontaiiu’d 20* 15 ' 
Nil,, of wliK li 67 82 HUH present as ammoniinti 
carbonate, whilst Injuor from vertual retorts con- 
tained 1639 ' Nil,, (tf uhidi 78 K1 was pri'scnt a- 
carlwmato. Li<|Uor8 containing of tlnii 

ammonia a.s ammonium cailionate are nlsi^ nt. t 
with. The partial pressures of water vapo-n 
ammonia. an<l enrhon dioxnh’ in aipienius solutnm 
rontniumg ammonia and (athon dioxnU’ in pi 
portion corresponding t-o (NH,),CO, were de|i 
mined by a transpiration method at 20° (' , U) ( 
60 8° C . and 80° C , and the falues for the rc'-p*' 
tivo total pressures deduasl from such partial pr-^ 
Mir('S were eonfirrnod at lhc'*e temperatures li\ > 
manornetrir method, which was likewist* applnd : ' 
determine the total pressure in the solntom 
r)0° C and 95° (’ 

'Die following n'flults were ohtaiiud — 


[nreMurc ttnm llg' 


N», to, 


40* 

: 60 1* 

sir 

j 20* 

40' ’ 

(UIH* j 

4« 

I 1.5 1 

"W M 


90 

.53.5 i 


27 0 

75 0 ; 

1 

17 0 

s; 2 1 

14 6 

' .3M » 

112.1 

4 4 

2J 0 

100 .5 j 

10-4 

1 51 0 

- 

40 

24 0 

ns 1 1 

24 4 

; A2 M 


52 

25 3 

129 5 1 

2V5 

. 72 5 

, - 1 

5 4 

2AA 

n: 2 i 

34 A 

. M4 0 


62 

27 4 

152 0 

30 5 

1 102 0 

! 


66 

MO 

1A3 1 


At higher temjMirstureii and also st 80° C with t o' 
14 r; solution It wss not possible to dcterntine t. ' 

partial prcssurwi, but the total pressures were 
864 nun. for tbe 1410% aolution at C.. 69 • inni 
• and 801 mm. for the 8*83% wlwtion at 90° an I *' 

; 96^ C., 843 nn. wmI 078 mm. for the 6 65/ « i” 
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tion at 90° and 95° C., ard 1076 mm. for the 8*46% 
solution at 90° C. The application of the results to 
the operations of gas scrubbing and the concentra- 
tion of ammoniacal liquor is briefly discussed. 

•— J. S. G. T. 

Ammonium salts; Micrnchemical test for . C. 

van Zi]p. Phurni. Weekblad, 1920, 57, 1345— 
1348. 

Formaldehyde combines directly with ammonium 
■salts, yielding salts of hexnmethylonotetramine, 
which can be detected by means of io<linc-potasBiiiin 
iodide solution. This solution affords an excellent 
inicrocliemical reageqt for ammonium salts after 
Addition of formalin. (Of. J.C.S., Dec.) — S. I. L. 

Iodic acid; Action of very concentrated solutions 

of on ammonia yas. G. Deniges and J 

Barlot. Bull. Soc. Chim , 1920, 27, 824- 82,5. 
(C7. J., 1920, 695 a.) 

Ip a drop of 50% iodic acid is exposed to an atmos- 
phere containing a trace of ammonia gas, it be- 
comes coateil with a thin w'hitfe film, and if tins , 
is then well mixed with the jtcid, rhombic crystals | 
of ammonium tri-iodate can he observed under the 
microscope. If a drop of 50% indie acid and a, 
drop of strong ammonia are placed a few mm. 
apart on a microscope slide, the successive .forma- 
tion of the neutral lodate, the di-iodate, and the 
tri-iodate may be observed — W. G. 

Cyanic acid, Microchemical detection of . R 

Fosse. Gomptes rend , 1920, 171, 722 — 723. 

Cyanic acid precipitated as silver cyanate may be 
detected by three U-sts. (1) The silver cyanate when 
crystallisi'd from hot water is obtained in a definite 
and charat teristic microscopic form (2) When siher 
cyanate, potassium chloride, and cobalt acetate are 
gVound together, blue potassium cobalt. ?vanato is 
produ<x?d , l)ie colour is destroyed by water and 
restored by alcohol. The cohalticyanate may be 
distinguished from the sulphwobalticyanate in that 
the latk‘1 gives a colour with amyl alcohol or ferric 
chloride, wdule the former does not. and the cobalti- 
cyanat(‘ is not destroyed nor decolorised by dilute 
acids. (3) If sihcr cinnate is ground with h\dr- 
oxylainino Indrochlonde, and the product 
inoisteni'd wnli a drop of feiru' chloruh' solution, a 
violet-bluo coloin is obtained. — W G 


Sulphur dioxide; Oxidising properties of . 

11. Iron phosphates. W. W^rdlaw, S. 
Carter, and F. H. Clews, Chem. Soc. Trans., 
1920, 117, 1241—1217. 

The reaction between sulphur dioxide and iron 
phosphates in concentrateil phosphoric acid solu- 
tion 18 solely one of oxidation; 4Fe(HjP04),4- 
4H,PO*-}-S(),=4Fo(H,PO,),+2U,() I S. The reaction 
IS probably reversible, similarly to that of sulphur 
dioxide with ferrous chloride (r/. .supra), but it is 
considerably modified by the formation of the 
complex compound which ferric phosphate forms 
with phosphoric acid. This may account for the 
much higher yield of ferric salt from a pure ferrous 
phosphate solution than from a ferrous chloride 
solution, and may also explain the non-reducibility 
of ferric phosphate in phosphoric acid solution by 
; sulphur. The limiting concentration of phosphoric 
acid below which oxidation by sulphur dioxide does 
I not take place is about 332 g, of “ fiee ” acid 
' per 1. at 100° 0. The authors seek to correlate the 
oxidising and reducing action of sulphur dioxide 
111 strong and dilute acid media respectively by 
an explanation on an ionic basis. — G. F. M. 

Phosphates or arsenates; Sensitive colour test for 
— G. Dcnigbs, Comptes rend., 1920, 171, 
802- 804. 

The reagent used is a mixture of equal volumes of 
a 10% solution of ammonium molybdate and con- 
centrated sulphuric acid. From 3 to 10 drops of 
the reagent are added to the solution to be test^, 
the mixture is shaken, and one or two drops of a 
freshly prepared solution of stannous chloride are 
added. The solution develops a blue colour if phos- 
phates or arsenates are present. Fluorides tend to 
inhibit the reaction, but this can be overcome by 
the preliminary addition of boric acid if they are 
lirosent. The rt‘4iction is given in the presence of 
organic matter. — W. G. 

Thennochemical analysis of solutions. [Detecting 
formation of double salts.] Chauvenet, P. Job, 
and G Urbnin. Comptes rend., 1920, 171, 865 — 
8.57. 

The method use<l is similar to that of Dubrisay (J., 
1920, 542 a) and by its use the existence of the 
1 following double salts is indicated: — 2KI,CdIj, 
1 2CuCl„3MgCU , 3CuCl,,2MgClj : 2CuGl„3CaCl„ 
! CiiCL,CaCl,, CuCh.2AlCl,. and 2CuCl„AlCl,. 


Sulphur dioxide; Oxidising properties of ^ 

/, lion chlorides. W. Wardlaw and F. H. ' 
Clews, (niem. Soe, Trans., 1920, !17, 109.3—1103. 

The oxidation of feirous chloride by sulphur di- 
oxide is represented by the e(|uation 4FeClj + 8G,+ 
4HC1 r lFK’I, f 2H,0 + S, and as sulphur is able to 
reilueo feme eliloridi' to a small extent the reaction ; 
js apparently reversible. The degree of oxidation j 
by sulphur dioxide is independent of the initial j 
concentration of iron. Th<* optnmim t4Mnperature 
in presence of 33% hydr(X*hloric acid is 95° C., and ■ 
no oxidation at all occurs at this temperature if I 
the concentration of free liydrogen chloride is less j 
than 16.5 g. per 1. The highest percentage of ferric , 
iron olitained in any of the liask experiments re- j 
corded wa.s 8'8. This result wjls obtained by treat- | 
iiig ferrous chloride solution in 33% 'hydrochloric j 
acid at 115° C. with a 50% mixture of sulphur . 
dioxide and hydrogen chloride under special con- | 
ditions. Sealed tube experiments gave a maximum 
Yield of 9'5% of ferric iron. Iron solutions con- 
taining 10-18-3% of ferric iron in 33% hydro- 
chloric acid at 115° C. showed no evidence of oxida- 
tion or reduction by sulphur dioxide under the 
Boecial conditions mentioned above, but when 
the ferric iron exceeded 18-3% a slow reduction 
occurred.— G. F. M. 


Hydrous oxides. I. Hydrous ferric oxide. II. 

Hydrous a?iir/iPnii/ni oxide. H. B. Weiser. 

J. Phys. Chem , 1920, 42, 277—328, 505-538. 

The existenio of a definite basic ferric salt has not 
been establishe<i with certainty, and only one de- 
finite crystalline hydrate of ferric oxide has been 
prepareJ. It is probable that Abe different ferric 
iron colloids are not oomposed of basic salts of vary- 
ing (omposition or of hydrous hydrated oxWes, 
but are hydrous feme oxides. The difference 
in properties of colloidal hydrous ferric oxides 
prepared by dilTi .‘ent methods and of different 
ages 18 due to a difference in the degree of 
hvdration and in the size of the colloidal particles. 
Certain electrolytes precipitate the Pdan de St. 
(lilies colloid (Comptes rend., 18.5.5. 40, 568, 1243) 
in a gelatinous form whilst others precipitate it in 
a granular foim. The most gelatinous precipitate 
IS obtained* when there is very rapid aggregation 
of the hydrous particles throughout the entire solu- 
tion and when the electrolyte present exerts no 
solvent action; the most gran\iUr precipitate 
suits when the agglomeration proceeds slowly and 
when the electrolyte possesses a solvent action. 
Hydrochloric acid has two precipitating valubfl tor 
the Pean do St. Gilles colloid, one above the oAot 
with a aone of non-precipitation between, in whieb 
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the colloid is less stable than the original colloid. 
THe degree of treversibility of the precipitation of 
hydrous ferric oxide is determined mostly by the 
specific adsorbabilitv of the precipitating ion, al- 
though the physical character of the precipitate 
has an influence. It is possible to make a transi- 
tion from brown to yellow hydrous feme oxide by 
increasing the size o^ the particles. «.{/., by heating 
water to which ferric chloride has Doen addetl. The 
yellow colloidal hydrous oxide is not readily de- 
hydrated at 100° C., ami probablv contains 
adsorbed feiric salt. A yellow colloidal solution 
was prejiared by the Peau de St. Gilles method by 
allowing the acetate solution to stand for a few 
days before diluting and boiling. The slow hydro- 
lysis of the acetate favours the formation of yellow 
hydrous oxide stabilised by adsorbed ferric .salt. 
\Vhen the solution is boileil, a stable yellow colloid 
is formed insU'ad of the usual bnck-red (me 
Aluminium oxide forms only one definite hydrate, 
the trihydrate, precipitated from solutions of the 
oxide in alkali. The so-called hydrates formed by 
precipitating with ammonia are hydrous oxides. 
Any number of hvdrous oxides, similar to those of 
feme oxide, may be prepared, difforing in size of- 
particles and amount of water. The larger and 
less hydrous the particles, the less soluble are they 
in acids and alkalis. There is no definite tempera- 
ture of inversion from soluble oxide to insoluble 
meta-oxide. The colloidal oxido prepared by pro- 
longed digestion of aluminium acetate at high tem- 
perature is insolubli' in acids and alkalis, and has 
DO mordanting action , the colloid preparwl hy 
peptising gelatinous Hlumtu.i \Mth aluminium 
chloride and dialysing in the cold is soluble in acids 
and alkalis, and possesses a mordanting action. 
Colloids with intermediate properties may be ob- 
tained. Colloidal alumina is a positive colloid, and 
is stabilised by preferential adsorption of cations 
The relative poptismg power at Pk)° C. was found 
to be III the order mine acid^hydrochloru acid''* 
feme chloride>aluininium chlorido acetic acid, 
Strong acids with univalent anion.s and their salts 
precipitate colloidal alumina only at high con<-en- 
trations and the reaction is reversible. Acids with 
multivalent anions and their salts precipitate the 
colloid at low coiirentratioiis and irreversihiv. 
(jrelatinous alumina dissolves m smliiini or potassium 
h>droxide with tlie production of an unstable 
aiuminate, from winch colloulal hydrated alumina 
separates in a granular, dilficiiltls .soluhh- torm 
0(».H<‘rvalion of the elFei t of the nature of the co- 
agulating agent on the pii\-<ical character of the 
precipitated oxide contirmed, the contlusions 
reached with ferric oxide.— J. U. P. 

Occlusion of hyihrxjcn by i»illodium ; Influeurc of 
hydroyen SMljjhid*’. on t/if - If. K 11. 
Maxted. Chem. Sot Trans , 1!)20, 117, 

1288. 

Ttfk inhibitive effect of hydrogen sulplmle on the 
occlusive powi-r of pail.idiiim tor hydrogen is u 
linear functiuri of the tone filtration of Indr-zgen 
auiphide, the critical vahi*' tor lomph'tc inhibition 
^ing about 8 .') c.c of h>(irogfii sulphide |M*r g. of 
palladium. The primary alisorption of hjclrogen is 
followed in all cases by a slow secon-iarv occlusion , 
which gradually mcre;i.ses in v*lo(itv and finallv 
flows down again as the limit ot total oc( lusion is 
approached. This secondary (xs liision appears t" 
bo duo to tlie slow* spontaneous diSfMxfatinn of the 
absorksdl hydrogen sulphide, a diange which ha.s 
already been shown to take place instantaneously 
at KKF C,, thtf Hilphtir lieing retained by the 
palladium ai a Pd, 8 complex, which is itaelf 111 - 
capable of occlusion, but leaves the residual nal- ' 
laotam wilR its normal occlusive power for hydro- | 
gen. The hydrogen liberated by this diasoeiation j 
IS equal in volume to ibe hydrogan solpbide dia* | 


sociated, and must be added to the observed volume 
of hydroMn absorbed to arrive at the true occlusive 
power or the preparation. Confirmation of the 
above theoiy is found m the fact that the total 
volume of hydregen thus found to he contained in 
samples of palladium previously treated with vary- 
ing amounts of hydrogen sulphide falls on tlie 
known poisoning curve, calculated on the basis of 
the presence of the Pd^S complex in amount equiva- 
lent to the sulphur contnined in the hydrogen sul- 
phide occluded. — G. F. M. 

Promoter action in catalvsis. Pease and Tiivlor. 
See I. 

Antimony sulphide. Van llossem and Dckker. 
See XIII. 

Carbon bisulphide and ammonium caibonate. 
Gillillan. See XX. 

Patents. 

Sidphur dioxide m gases funti roasting low-gtade 
ores; Process for incieasint/ the concenhntion of 

■. H. Petersen. G.P. 310,07.3, 15.3.18. 

Dtthi.vo the roasting of ore.s, poor 111 sulphur, by 
means of furnace gases, only «o much air, which 
may be previously heated, is introduced into the 
turnaco us is reijinrcd to attain the desired tc-ni- 
perature. — W. .1. W. 

Sulphuric acnl from copper matte; Process for 
obtaining — — . Metallbunk utid Metallurgische 
Ge.s. A.-G. G P. 310,021, 10.4 18. 

Fisfi) copper malic i.s pasM-d in a contmuoua 
stream into a (onviTti'r, uhidi i.s provuh'd witli 
means for (oI!ei.ting the sulphur (lidNuh- i‘voh<d 
and condiKling it to a sulphniic acid plant. 'I he 
oxidifkMl (.oppiT matte ami slag are remov<‘d (on- 
tinuoiislv at the same rate .is liesh in.ilte is ml in- 
duced --AV .1 W 

ydrogen oxides; Apparatus for the caialytif jor- 
parafion of — ■ from iimm-mm and an S, 
Barth. G P. (0 , 31 7 15, .m.l (a) 310, 

21 11 15 

(a) T«f apparatus ( (insists ot a r<'\ol\iMg diiiiii 
with ( > liii-lru .li sH'\4'-like w.dls wlmh ai t i\> tii» 
t ataUst . an anged in a 1 los« d ||( ( t-ptai h> fit(< -! with 
two iuImk through uhuli tlu- gas riiters and !■ .ik-s 
lin* apparatus 'I he loriiu-r tills- (ontaiiis a , il\<' 
and tciminatcs in a jierforutcd porc< l.iin imIh' 
ai ranged along the axis ot the dtnm aho\i :li. 
other tulie. which IS set in the floor (a) The t.ita- 
lyst H built up betwt-en a fine indwork of ahinun mm 
wires whuh act a.s a (ooling medium and pi- s-ut 
(|•‘(‘om posit ion of the gases either lafore 01 .liter 
p.is.sing through the (.itahst A 11 P 

tixation of nitrogen; Process and a])}>aiof is 
for the rledrrcal - - from uir and tf'c jm- 
duets resulting therefrom .1 F. Bloom 
f\.S P. 1,331,.500, 2.3 3 20. Appl , 21.8 18. 

In the fix.atmn of atmoHphenc nitrogi'ii hi m< 
of the eleetric arc, an eartliing electrode- us nrovided 
in the path of the gaaes mmr the arc and is ( on 
necUsl with the earth through an inauiaUsl ground 
IifH' and Sin insulated “ ini(>rrupt(‘r-HeIc< t- r 
adapUMl t<> pasH to the earth only one Kind ot 
charge', electron, or the like The gawa leaving the 
arc are pnsewsl rapidly thr-uigli sin (s-issuo altci- 
nating current fields Ixfiyoml thi' arc turnam', lla-n 
through absorption towern or (hambcrH corilaming 
ma.sses of comminuted aolul absorption iiinlemi 
(corundum, nilica, etc.) at progrewuvely 
temperiturM down to 50^ C, Tim gwes are Imnlly 
pofoM through fbiorptioii towers supplied witn 
sprays of water or alkaline solution and pro\i'ie»i 
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with electrodes instead of the usual plates. Aiter- 
^nating current fields a^ri created in the absorption 
tubes or chanibers and in the uhsurptioii towers 

, -B. N. 

Combustion oj nitrogen; Process for . Gewerk- 

schaft des Steiiikohlenbergwcrks “ Lothniigen ” 
■and M. Kelting. G.P. 324,264, 23.7.19. 

In the oomhiistion of nitrogen in a hydrogen or 
carbon monoxide flame, the yield of nitrog«ui eom- 
pouiids IS appreciably im teased by introducing 
1 2/^ of solid carbon or carbon comjiounds of high 

melting point, so as to nrofiuco finelv-divided incan- 
descent carbon in the flanu' — W. W. 

Alkali percarhonates; Mnnufactare of . H. 

Wade. From Dcutsclie Gold- und Silber-Scheide- 
anstalt vorm. lloessler. E P. ir)2,36C, 20. « 17 
Calcined alkali carbonates are treated with hydro- 
gen peroxide solution to which common salt has 
been added, jiroferably in presence of anti-oatalysts, 
such as sckIiuiu silicate, magnesium chloride, or 
magneauiiti-sodiiim silicate A yudd of 90' of 
solid alkali pi'rcarbonaU' la obtainable.— W J. W. 

Magnesium chloride or double chlorides of mag^ 

nesium, Production of anhydrous E A. 

Ashcroft. E P. 152,401. 9 7.19. 

Magnesium chloride m the form of needle crj^ttils 
18 subjected to the action of a current of heated 
air by which it becomes partially dehydrated, and 
its m p. IS raised to about 250'^ C , uithout tlic salt 
undergoing dei oniiHxsition It is then transferred 
to another apiiaratus in which, by the action of 
a current of li\(lrogen chloride the lemaining water 
of ci^stallisation is removed, the teinper.iture 
being slowl\ laisfvl to t)50° (' during the picK'e.s? 
The juoduft (oiitairis at le.ist 9S'< of jiiire 
anfi>drous magnesium (hloridi', and the hydrogen 
chloride ih lecoicred by (ondensation as a 33,,' 
solution Double salts of iii.ignesium ddoride may 
bo similarlv ire.ited, with slight niodifii atioiis of 
temjKT'itijrc -W .1 W. 

/I rjsrri loi/s acid, P)oces,<< foi refining — . M 
LMiiiio K P. 152,526, 27 10 19 
Ansrsioifi and may be refined by adding to it 
copper or ,\ nuxtuie nt o\id('s ol copper and 

non, and tluni distilling -W .J. W. 

Acetates, c(c., Production of \ftoin ca/bo- 

lii/driitrs] .( \\ . M Kandall, .Vssr It) Industrial 
Ciiemu.il C-o r.S P l,338,0kb 27.4 20. AppI , 
27 G 17. 

Carbohmih M rs. sui h as sugar, starch, cellulose, 
gum, etc , ar(^ dissohed in. or mixed w’ltb, caustic 
alkali solution, the mixture is’ (onceiitr.ited, mixed 
with suflicient (|Uicklime lo lorui a ^lI^, porous mass, 
and lie.itcHl to 25tP- 300'^ C with cxtlusiou of an 


Carbon dioxide; Process of recovering from 

gases. Deutsche Oxhydrio A.-G» G.P. 324,868, 
3.6.19. 

Carhon dioxide is removed from gases containing 
it by absorption in water under pressure, from 
which it 13 recovered by jiassing the water into a 
vacuum chamber. The exhaust water is used first 
to eool the compressor employed in the first opera- 
tion, then to w'ash further quantities of gases before 
conipres.sion.— A. R P. 

Furnace for the production of sulphates from hi- 
sulphntes. Veiein ('hem, Fabr, in Mannheim. 
G.P. .325,314, 18.6.16. 

The iron muffle, in which the bisiilphatc is heated 
with a reducing agent or with rock salt, is charged 
by moans of a worm screw so arranged that the 
charge is preheated and thoroughly mixed. 

— L. A. C. 

/linmonm and liydiogen sulphide; Pemoving 

from (/uses or vapours containing less hydrogen 
sulphide than ammonia W. FeW, Gasabteilung, 
G.m b.H. G P. 325,652, 9 8.18. 
j The gas is washed with a tliionate solution which 
IS used continuously without regeneration, but to 
which a little regenerated solution is added as 
reijuircd. Hydrogen sulidiide only is thus removed, 
and the gas is then passed through sulphuric acid 
to recover the ammonia as ammonium sulphate. 

— L. A. 0. 

I Hydroijen ; Process for production of . C. 

Tomolo, and Oflicino Elettrochim. Rossi. E P. 
152,5.51, .5 1.20. Conv., 29.10 19. 

()xii>F.s of iron, or of alkali or alkaline-earth metals, 
or of mixtures of are reduced In means of 

I ga-sos from vmeltiiig furnaces, or from blast furnaces 
fed with ox>gen 'I'ho fr('(> metals or their lower 
oxuh's are then treated with water vapour, by which 
means the original oxides arc reproduced and 
I Indrogeii is formed — W. J. W. 

j Supersaturated solutions of oxygen; Manufacture 

of fioin per-siiUs and catalysts. M. Sarason, 

G P .325,155, 21 5.16. 

SoT.rTioN's of p<>i phosphates e g,, pyrophosphates, 
.ir<> nsi'd such solutions I'Hung ( niisiderably more 
stable tlian those of porbointcs — L A C. 

. Piocess foi separation of from gases 

i/ldaiited lit the loading and smelting of sulphur- 
hianmj oies. V G Golliiis. E P. 152,447, 
22 7 19 • 

SiK r S P 1 .31 f 631 of 1910, .] . 1919, 861 (Refer- 
cnc<‘ Ks directi'd, in pin su. nice of Sect 7, Sub-sect. 4, 
of the Patent,s and Di’sieus .\cts, 1907 and 1919, to 
K P 1971 of 18S1 and 6567 of 1892 ) 

Acid-pi oof alloys. E P 121 730. See X. 
Maijnesium and chloiinc E P 152,102. See X. 


Titanium and vanadium compounds, Piocr.'.s foi 

lean Cling , nr cithu, ftvm mincials ton- 

(ainiiuf them toifcthcr tilth non. IJ P F 
KjelllH'rg G.P. 321, 5Sl, l.MO 19. Conv , 21 2 19 

3’hk mineral is dissolved in a suitable solvent, the 
colulion evaporatcil to dr>iu'xs, and, if titanium is 
prostuit, tlie icsiduo is heated without decomposi- 
tion, treated with water, and Iho solution hoatoil 
The precipitated titanium (sunijouiid u s^'parated, 
the .solution evaporated, and the residue heated to 
convert the iron into insoluble oxide. If vanadium 
i8 present the jinKliict i.s then dissolvtnl in a suitable 
Aolveiit to extnui tlie soluble vanadium compouiids. 
Special method.s arc given for treatment of o-es 
containing only iron and vanadium, or, m audition, 
very aiiiall amounts of titanium. W. J. W. 


Mai/iifsiuin ihhnatc. EP 152,103 Sec X 


VI1I.-GLASS; CERAMICS. 

(Has.ses, Density of soda-maqncsin . C, J. 

Peddle. J.Soc Glass Tech . 1920. 4, 281-283. 

In glasses of the type jrXaAbvMgO.oSiO^, the 
deusitv falls projiortioiiateK as the Na/) is replaced 
moleeuiarly by MgO. Engli-Ji and Turner (J., 
1920, 627 \) have found that in glasses of a similar 
typo but with 6vSiO, the same change occurs. As 
the latter glasses ha\e a lower density for the^sarae 
content of .soda and magnesia, the addition of silica 
must lower the density. When the silica romalna 
1 constant, the replacement of 1 mol. Na,0 by 1 mol. 
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GaO increases the density, whilst the substitution 
of'l mol. MgO^or 1 mol. Na,0 decreases it, so that 
1 mol. Na,0 added to a glass of this type has a 
greater effect than the addition of 1 mol. MgO, but 
a smaller effect than 1 mol. CaO.— A. B. S. 

iilass; Surface effects on probably produced by 

reheating tn the glory-hole. M. W. Travers. J. 
Soc. Glass Tech., 1920, 4, 284—286. 

Spkoimens of microscope .slides and photographic 
plates were scratche<l on one surface and apparently 
pitted on tho other, the apparent pitting kung in 
tho form of ininuto hiihbles, 0 (X)l mm, diameter, ini- 
inediatei.v fieluw tho surfac'o. The author suggests 
that the pitting wa.s causeii by the evolution of gas 
when the ball was reheated in the glory-hole before 
blowing the cylinder from which tho slides and 
plates were ma<le, and that the scraUhes were 
formed on the surface which was inside the cylinder 
the wooden block used m the flattening process. 
The “ sulphuring ” of lead gla.ss may be duo to a 
similar cause.— A. B S. 

Glass; Expansion of at high tcmpeiaiures. 

W. B. Pietenpol. Choin. and Met. Eng., 1920.* 
23. 876-877. 

THEexpansion of various kinds of glass was inca.sured 
from ordinary temperatures up to 750° C. and the 
results plotted. The rate of expansion of annealed 
glass is nearly linear up to 4.50°— .>50° C. ; it tlien 
increases by 4—6 times for the next 60°— 100° G., 
after whifh it again become.s linear until the .sotten- 
^*^8 point is reachisl, when it gradually deiTeases 
until the glass loses its form. With unaiinealtHi glass 
the rate of expan.sion at first d»-crea.si\s due to the 
relieving of the inU'rnal str.iin, then thi" glass 
behaves a.s annealed gla.ss exivpt that ou looliiig 
shrinkage takes place in amount depending on the 
strain which ha.s Ir'cii relieved — .V R P. 

Plastic substances [ghi'ts], Le Chatidier. See X 

Patk.nts. 

Glass capillary tube^; Process foi manufactm ing 

of a pj*'scnhe.d inteuor forw K. Kuppers ' 

G.P. 306,001, 2.5.7 16. 

A TUBE of approxirnatelv the corre< t si/iC is pulled 
over a metal wire ot the exact size requiriHl, then 
heated sutficientU, hut without melting, so that it 
acfiiiires the forrcft si/c .\ft4‘r cooling, the wire 
is partly dijcsolvixl by fon mg acnls or. in the case 
of nickel, carbon imuioxide b«‘tw4H>n the wire and 
the glass until the wire is so ^lun that it can 
readily be pulled out A. R P. 

Jurying apparattvi [for hnrks etc ] 0 Imrav. 

From F. A. Sec'ord, € H (bdi-rs, and A P 
Paterson, h] P 1.52, 'lOo, l.lO 19. 

The hrifka or Othei plastu material to h#' dried are 
placed on hollow supports which are perforated for 
tb^ passage of drying gases and supporte<l on a 
tnics, or other inean.s of ronveyanc**, m such a 
manner that any support (alaivo the lowest) may lie 
swung aside to jiermit access to the bricks on the 
next Tower support withmit allowing the escape of 
drying fluid. The drying fluid is preferably suj*- 
plied through a conduit supplying M-veral supports, 
to which it is connecteij hy detai hable headers, ainl ; 
the fopply may bo cut off from any support at will, 

-B M V. 

(Jos ffred rin^g furnaces; Process and apparatus for 

firituj at hujk temperatures tn . J. Hchmolz. 

G.P, 319,698, M.119. 

The foruaoe conaiats of two series of parallel 
ebambert Ujfned to each other and heated one after 
t>ther 111 the same direction by a common re- 
guierator, while the prehetting chemher is fired 
with gii end preheeted eir fiw the cooUng 


chamber. In this way a temperature sufficiently 
high to fire refractory materials, such as magnesite, 
Dinas brick, etc., is lapidly and economically 
obtained. — A. R. P. 

Bricks; Process for preparing dry-pressed — from 
day. Chem. Lab. fur Tonind. und Tonind’.-Zeit. 
H. Seger und E. Kramer O.m.b.H. G.P, 324,189, 
26.10.15. Addn. to 321,930 (J., 1920, 690 a). 

The bricks are made from clay, part of which has 
been heated above the usual drying temperature to 
render it non-plnstic and the remainder of which 
is raw clay. The mixture still has a certain 
plasticity.— A. H. P. 

Lithographic stones; Manufacture of artificial . 

J. Kierinaver, and V'ercin. Cliein, Fabr. »u 
lyeopold.shall A.-G, G.P. 324,222, 26.6.19. 
Ahtificial lithographic stones are prepared from 
niixture.H of magnesium oxide obtained by heating 
magnesium chloride to redness, and magnesium 
chloride solution of 15° — 35° B. (sp. gr. 1116 — 
1-320).— W. J. W. 

Plastic masses from fine powders and colloidal solu- 
tions; Process for producing . E. Podszus. 

G.P. 32.5,307, 4.2.14. 

PttKCii’iTASTs .sucli as tannic acid, gelatin, or the 
like, or oppositely charge<i colloids are added, in 
(juantily nearly buflicieiit to produce precipitation, 
to solutions of colloids, such as silicic acid, which 
are precipitated with difliculty by means of electrn- 
hte.s. When moulds other than plaster mouUls arc 
used for shaping the mixture of colloidal solution 
ami fine powder, they are first impregnated with 
salts capable of pret ipitating the colloid. By thos(' 
means precipitation of the colloid at the surfai'e ol 
the mould i.s facilitaGsl.— L. A, C. 

Kilns. C H Zwermanii. E.P. 140,710, 2f» 9.10 
Conv , 27 3.19. 

See r S P 1,308,973 of 1919, .1., 1919, ms. 

Glass; Methods of and apparatus for feeding molten 
llarttord-Kau mont (5)., .A‘4Sce^. of K. E 
Peiier. E P 142,78tL 1,5 1 20 (onv., 5 5.19. 

Kilns. E P. 152,.501>. See I. 

Pdt fling Compound. I’.S.P 1.336,591 .SVrXl.Xii 


IX.-BUILDING MATEDIALS. 

Prment ; Infintme of additions of folrium sulpfuilr 
or chloride on the shrinkage of — . A. Guti- 
mann. Zement, 1920, 9, 310-313, 429 -132 
Ghem. Zentr., 1920, 91, IV., 527 - 528. 

Adiution of raw gypsum or calcium thlorule to 
Portland, iron-Porllaiid, or hlast-turnace ceineni 
l aii'W's them to swell .‘'O that tho natural shrinkage i-. 
uiunteracted or only take.s place after a long liiiic 
(Vments so treated are especially adaptivl for H"'- 
as mortars whore it is desinsl that the joint '.imnl'i 
be nearly invi.siblc.— A. R. P 

U'ofM/ I nif ion. Moll. .S'f’C .\ 1,\». 

Patknti. 

is 

porous mrtferuii [from slay]; Manufacture of 
Det Norske AklieW’l.skab for Klektrokemisk Imi 
Norsk Ind.-Jlyrmtekbank. K.P. 136,818. 15 12.i:> 
Conv., 10.12.1H. 

Matiiuai. of uniform porosity suitable for budding 
or insulating purposes is produced hy puhsing 
WAter, with or without the addition of steam or 
other gAses, into i^Ag At About 1400® C., stirring 
tt&tU A foAtn lA fomiSa^ and drawing off the foam 
into motiidt to oooL*-li. A. C. 
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dement; Manufacture of from slag, IR. ! 

Boveroulle. E.P. 149,9^, 9.8.20. Conv., 7,8.19* 
In the manufacture of slag cement by the cold pro- I 
C08S, lime cinder or dross is used instead of fat (or ' 
white) lime or hydraulic lime in stone form. 

~L. A. C. 

Cement; Process for hnrning in shaft fui naces. 

Fellner und Ziegler. G.l\ 320,734, 30.11.18. 
Water is sprayed into the discharging hopper of ! 
the furnace so as to precipitate dust that would 
otherwise bo blown out, and to quench any incom- 
pletely sintered material. In this way a certain 
amount of steam is produced uhich, together with 
air, IS drawn into the furnace and exerts a henc- 
fioial efre(t on the calcining operation — A. R. P. 

Tjtght bvihling materials; Uiihsation of the lesidues 
from bmmng bituminous shales in the pi epa ra- 
tion of Ilekord-Zement-Ind. G.m.h H. 

G.P. 321,6:17, 25.9.17. 

The finely powdered or slimed residues are mixed 
with a light filling material, and the mixture is 
moulded and burnt, with or without the addition of 
clay. Alternatively, the fiiiell^ powdered material 
may bo mixe<l with the necessary binding and hard- 
ening substances and the moulded articles prepared . 
from thus mixture in a know n manner. — A H P. 

Hough sand for industrial uses; Manufacture of 

H Stoltzenbeig G P 32-'), 613, 1 7 19 

Sand for use, c.o., for admixture with duv. lime, 
cement, tar, or tho like, is tr<>at(Ml with hvdrogen 
fluondo gas or with salts of hvdrotliiorie and. such 
as ammonium iluoride, whnh dissociab* when 
vaporised. The treatment is < arricd out, e r/ , in 
heated drums, an<l has th«‘ effect of pitting the 
surface of tin' sand — L. A. C 

Colouring irood greg or black, Piocess for 

11. K. Slade !•: P. 152,127, 14 7 19 
Wood is impngmilcd s<‘p;uat«'ly under a pn^^ure 
of 60 — 300 Ih per sq. in, with bolutions of an iron 
salt and ta”c n aml^or logwood extract, and ‘^uhse- 
quently witii a solution of lime water or ammonia 
Before treatimuit .uid aft»>i cadi impregnation 
the womi is dru'il urulcr ri'duecd pressure with or 
without the aid of heat - L \ (' 

\Vood’ Prnce<is for (j\lificial seasoning of — . M 
Kleinstuck. GP 323.973,30 11)1 1 
Wood is first dried in a vacuum, and then treated 
warm with a mixture of oxsgen, o/one, oi air, and 
catalysts .<u<h as ammonia, Tindlubiminc, nr di- 
methylaniine, or the prodm ts ohlaineil hv inter- 
action of ammonia and fornialddiyde .1 


X. -METALS: METALLUBGY, INCLUDING 
ELECTRO-METALLURGY. 

Bloat Immicr: KJtcd oj I mime. ,„es.sme, and 
moisture of the <nr u/nm flic ma king of the - • 
A. Wanner. Stahl » I'.f-’H. «. l.«h 'I"'* 

The theoretical effects of t luner.iture. pressure, 
and moisture of atmo.siilienc air on its weigit wtn 
calculated ncvording to the imslimicaj theory ot 
heat, utilising the average highest 
values of these variahlcs issiusl for a 
twelve months from a meteorological datum 
Graphical representations of the working ^ 

from a Rhenish blast furnace 
for Rivon blowuiR l>o«or, tho 
ud the great-st produetton wore 
the montTi of May, in whK-h "r’t'bSf,. 

ob. m. was below tho averaRc value. 

■umption was not affected by tho mo.sturo of the 
•ir and for practical purposes varied inversely witti 


the yield of iron from the ore. Further work is 
necessary to determine whether blest regulatibn 
according to the weight of tho air or according to 
pressure exerts the hotter influence on output. 

-J. W. D. 

Steel manufacture , New deoxuliscrs for . J. R. 

Cain, Chein, and Met. Eng., 1920, 23, 879 — 882. 
With the idea ot finding a new alloy of two or 
thre^i of tho metals manganese, silicon, titanium, 
aliimiiiiuin, which, when used as a deoxidiser 
for steel would give a very fusible slag, the 
molting points in the systems, manganese oxide — 
silica, manganese oxide — titaninm oxide, manga- 
nese oxide— silica — alumin.i, manganese oxide — 
silica— titanium oxide, and manganese oxide — 
alumina — titanium oxide were determined. The 


results 

indicate that the alloy 

s which may be 

expected 

to give the most fusibl 

e slags are: 7-5% 

Mn, 

24: 

/ Si, ( 

oxides melt at 1228° C. : 41% Mn, 

•T) 

Ti. 

oxides 

melt at 1160° C. , 

49% Mn, 18% Ti, 

.33 /, 

Si, 

oxides 

melt at 11.30° C. ; 

13% Al, 52% Mn, 

3-5:,: 

Si, 

oxides 

melt at 1121° C. ; 

12% Al, 47% Mn, 

41 /. 

Ti, 

oxides 

melt .it 1320° C.- 

-A. R. P. 


Steel; Woodg fibrous fracture in . E. H. 

Sdiiilz and J. Goebel. Stahl u. Eisen, 1920, 44, 
1179—148.5. 

ShvERAii diffen'iit type fractures of rolled and 
jiiessed steel showing wofxly fibre structure were 
iinestigateci, and it w’as found that this phenome- 
non may he due to widely different causes. The 
fi.'ictiires mav he divided into two principal groups, 
llie first type is due to separation of material in 
the unbroken rods, which may be duo to piping, 
inclii.sion of c*xtraneous metal which haa got into 
tho mould without dissolving in the fluid steel, and 
l)Iowhol(\s, or to slag inclusions and segregation 
whuh produce regions of low' tenacity. The cause 
of tlu' second tvpe has not yet been fully explain^ 
hut IS po‘'Sihly connected with stresses occurring in 
the niateri il In some eases tho fibrous structure 
m.u he removed by annealing at 600° C., in others 
annealing has no elFtsT. — T. H. Bu. 

(tiaphife and temper caihon obtained from cust 

imn. ('m'<(alhne nalure of K lokibe. 

Sci Rep Tohoku Imp. Univ., 1920, 9, 275—279. 

The dillraction figures produced by X-rays on com- 
prevsed cvlinders of graphite electrolytically 
sep.iratfd from giev < ast iron and temper carbon 
isolated from an annealed white cast iron show 
(hat thes(‘ two torpis of i arhon are identical with 
natural giaplulo Sugar carbon having no crystal- 
line structure did not show diffraction rings. 

— T. n. Bu. 

Carbon steel'! quenched and tempered; State of the 
caihide m - — S Saito. Sci. Rep. Tohoku 
Imp. ITuv., 1920. 9, 281—287: 

SrEciMENs of SIX carbon steels w'ith carbon varying 
from 0,5 to 1 95 and of a white cast iron wore 
lieated in a vaniiim and examined by tho magneto- 
metrie method. \v^hen a quenched steel is 
temiMMaMl cemeiilite separates from solid solution 
.it 2H8'^ C Immediatelv above this point the 
greater part readily decomposes into iron and 
V.irhon owing to tho fineness of its particles. Up 
to 350° C. re-('omhination goes on and the magnet- 
itvation shgl^lv dwroast's Large-grain coagulated 
comeiitite corresponding to inicrostructiires ranging 
from SOI bite to poarlitc is not decomposed to an 
appreciable extent below A1 , I n hypereutectoid 
' steels above the Ael point some free cementite 
exists whicli is partially decomposed into iron and 
, caihon at these high temperatures. Free carbon 
' when dissolved in iron at high temperatures Com- 
1 bines to form cementite and during coolmg is set 
' free as combined carbon. The atomic conngnrauon 
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corresponding to the solution of cementite or 
clirbon atoms* in austenite is the same. Observa- 
tions on hypooutectoid steels are in accordance 
with the above views. — T. H. Bu. 

Sieel; Critical heat treatment after critical cold 

work of a low carbon . A. Pomp. Stahl u. 

Kiseii, 1920, 40, 1261—1269, 1:166—1378, 1403— 
1415. 

A SOFT steel containing C 0 05%, Mn 0'10%, Si 
trace, P 0*005 S 0 035%, Cu 0*024%, and giving 
the following tests after normalisation at 1(X)0° C., 
hardness 89, yield point 23*1 kg. per sq. min., 
tensile strength 31*2 kg. per sq. min., elongation 
31%, notched bar te.st 20*3 m.-kg. per sq. cm., was 
rolltKl at various temiieratures Uff to the Ar3 
temperature, and then annealed at temperatures 
between 6*50° and 850° Marker! gram growtli, 
corresponding to an increase of 22,000 — :U,000% 
over the original size, ocoiirrcKl when the reduction 
in ge<’tion was between 8 and 16 %, being most pro- 
nounced at about 11%. At the same time the 
hardnovss decreased 9—14* , the yield point 35— 
47%, the tensile .strength 4 — H f,, and the notched 
har test 84 — 93*^^, while the elongation increased j 
9 — 25 . The reduction in area did not undergo a j 
regular change. Within the limits of critical cold | 
work, 8—16 , divorce of the pearlite occurred, the j 
freed cementite separating in the state of fine 
thread.s at the ferrite gram hmmdanes ~ J W. I). 

Steelx, The .4r3 point of iuol mofieiiMte. P. 

Dejean. Comptes rend., 1920, I7l, 791—794. 

A REVIEW of the author’s pre\ious work (cf J., 1917, 
965) in the light of reient work by Clu'venard (cf 
Guillet, Rev. giMi. Sci , 1920, 31, 1 196) - W (J. 

Arc-fuxed sf*el: MetalU^qiapIvi of . H. S. 

Rawdnn. H. (’. (iroovsluH k and I,. Jordan, (’hem. 
and Met. Kiig . 1920, 2.h 777- 7^1. (i'f, J., 

1920, 752 ) 

Auc-H'.sni steel nImwh cdiarai teristic globules of 
oxide whi(h <oales(v to larger globules on anneal- 
ing. It al>o shows masHes or plates whiih are 
prohabli due to iiifrult-s, as a similar '.tnu tore i" 
shown by iron which has Imvii nitrogeiiised The 
nitrogen content ot the steel after fusion in the are 
IS constd(‘rablv incre.w'd, whereas most of the othiT 
impurities present are burnt out. 'I he nitride 
plate.s gradually disappear both from ari-lUM'd and 
Tiitrogenisi'd metal r»ri anne.iiing at liMH)' 1209' (' 
in vacuo. Thermal analvsu ot spicimens of steel 
htdiire and after arc fusion sl^owrd that the Ar3 
an<l .\<3 points are ds'press«*d about .50" C’. i)V the 
fusion, whereas tlu‘ Ar2 and Ar2 points are un- 
affected. MuTosf i)p;e.il examination shows that the 
arc-fuse<l met.il is inherently dm lib-, hut that other 
imperfwtion.s mask tins quality. The use of a pro- 
tectiio coaling tho .‘h-ctnxh s during welding 
does not aj>poar to affft the tms hanieal pioperLu\s 
of the weld in an\ wav A R P. 

PlaitiC iuhitancfs M cchatarni proper- 
ties of . lfiiport<nnf>iffi>oih}if'f. H and F 

Ii 0 Chatelier, (’oiuptes rend, 1920, I7l, 695 - 
699. 

From the results of torsion tests on glass at its 
temperature of annealing (5 hr (' ). and on rnild 
Uteel at its temperature of f'lrging (-‘25° (‘d, it is 
shown that at a stifbciently high teinj^ernture, and 
with small forces, plastic suh«.t!mre.s undergo suc- 
ressivclv three typos of <l<'forma»ion ( 1 ) An ‘ 
instantaneous ej^^ic deformation which disapix'ars 
immediately after the suppression of the fnrc«>, ( 2 ) ! 
a subpermanent deformation, prodined ^lowlv and | 
dis^ppeapng slowly after the suppression of the \ 
force, ami naving an order of magnitude com- 
parable with that of the inatantaneoiis deformation ; 

(3) a rifoouf deformation continuing the subperma- > 


n^t deformation ; this is produced with a constant 
velocity and does not disappear after the suppres- 
sion of the force. In the case of soft steels 
Coulomb’»,modulus of elasticity is probably a linear 
function of the temperature.— W. G, 

Metal [sdii'on-t'ron] tubes unattacked by steam at 
temperatures above 1{X)0° C. P. Askenasy. Z. 
Elektrochem., 1920, 20, 430. 

Tubes made from sihcon-iron fas used in the con- 
struction of dynamos) are very little attacked by 
air or mixtures of steam and oxygen at tempera- 
tures up to 1100° 0. The metal is brittle, but by 
careful heating may lie raised to a dull red heat and 
can then be bent Into a tube w'hich may be aiito- 
genoiisly w'eldtnl. Such tubes when encased by 
< ast iron serve w ell as superheaters for steam. 
Chromium-nickel tubes are equally resistant to 
steam at high temperatures — J. F. 8 . 

Carbon-manganese aUoys; hhiuilibrium diagram of 

■. K. Kido 8 ( 1 . llep. Tdhoku Imp. Univ., 

1920, 9, 305-310. 

The author has modified and completed the ci^uiii- 
briuni diagram oi manganese and carbon established 
by Sbuleler (J,, 1908, 572). In the solid state man- 
ganese tarbido (Mn.C) and ciirlxin are only par- 
tially soluble in each other. As the temperature 
tails thi' solubility of Isith decnuiscs and tliey form 
a eutectoid containing about 3 7% C. Micro- 
stopical examination of spin miens (juenched at 
dillerent temperatuns imlicaU’d thi^ eutectoid 
teinpi'rature to be 930° C on heating and 8 :W)° C 
on (ooliiig This was (onfirmcd hv tliernial analybis 
((7. J.C S,. Doc )--T. II Bu. 

Zinc dust. Influence of forntjn (fuses on the forma- 
tion of ~ — duniuf the ( on<ten.safu>n of zinr 
vajooirs (), R.ivucr 1Vkri I’kchiad, 1920, 67, 
to I - luH, ll^- 120. Chcm.-Zeil . 1920, 44, Rep , ' 
2.56 

In* order to minimi>ie llu' deposition of /me dust 
• luring th«' (omlcns.ition of /iru' va|M)urs the follow- 
ing points shouhl ho oliMTvrd The tempoiiOure 
of the re( elver should ho .i little above the ni' lting 
point of /me and tlie dl^tame between tlu‘ retort 
ami the riMciver should ho as suudl as po'.vihlo, as 
the longer the time that olapnes before the \.ip<'iirs 
I ondenso tie' greater is the amount of ( , niton 
(lioxide formed by d«*< ouifoisition of the ( arhon 
r>iono\i<le prevent This leads to the fornuitiiM of 
films of ziio' oxide (ui the droplets of londeiist d /in. , 
and pievenis tlnmi running together. Siiinl.ir 
effin Is art' obtained if nitnd(' is formed, either from 
nifrogen m the coke or fr(»ni leakage of air into the 
retort . or if the ore or fuel (ontams vuiphur /im 
sulphide Iming sligjitlv volatile Tratesof moisture 
in the fhart'e lead to the formation <if dii-t in the 
pifM> and in loneral, the tnoie the 7, me v.ipours 
are <lilutcd with foreign g.ises the greater is the 
dint deposit ('hemirnl and screen analv^s ne 
given of tvpuai cfcir'e .ind fine rine (lust In order 
to ohtain a nudallie regulus from tin* dust flo' )>»■'■< 
process IS to melt if with a mixture of (spial p.srfsof 
7im and (alfinni (Id rules, m one ( ase a vnll of 
91' (if the total tnctal present was obtained m tins 
wav A R P. 

I f ’'»;>/(#• r-o/u mini ij (11 ] alio}/, I'.fpernncnls in com ( 
factuTfvif So 12 - R J Andt'rson ('lorn 

and .^^et. Kng , 1920, 23, M8,3 8M7 

From a scried of oxperirm’nts in whn'h No, 12 .ilh" 
fru 8 , A1 92 y) W'as made hv mixing llie eh'incnts 
in various rnaniiiTs and observing flic dr'^ss lossi's, 
gas consumption, and microdructuro of the re-^ult* 
ing cftstingji, the following conclusions wer(' iirriv(‘d 
at: -Wh(f‘n amall quantitioa of the alloy «r«' being 
prnparod it in niifBciont to add light copper sheet to 
molten alnminium, but for largo-*cale vork it <« 
preferable to add the copper ai a rich alloy with 
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aluminium. The most convenient alloy to emiloy 
is that containing equal parts of the two elements, 
and it should be charged into the furnace at the 
same time as the aluminium. — A. R. P. • 

Electrode processes. Influence of rise of tempera- 
ture and of dejiolarmers on the form in vhich 
nickel separates. H. Stager. Hclv. Chim. Acta, 
1920, 3, 584— G13. 

Results are given of investigations on the forma- 
tion or .alteration of deposits of nickel under condi- 
tions effecting the depression of the polarisation, 
and on tho behaviour of these deposits when the 
development of the film of hydrogen, regarded as 
the true cause of the highly disperse metallic 
deposits, IS suppressed by means of cathodic 
polansers. {Cf. J.C.S., Dec.) — T. H. P. 

Flotation: Effect of addition aqenis m . Fart 

II. M. 11. Thoriiberry and 11 T. Mann. Bull. 
School of Mines and Met., Uiiiv. Missouri, 1919, 

3, 1—68. {Cf. J., 1918, 93 a, 153 a.) 

A CONTINUATION of prcvious Work on the effect of 
the addition of various salts during the flotation of 
a lead slime This part deals with the effect of 
chlorides, acetates, oxalaU's, chromates, carbonates, 
permanganaU'S, tartr.ates, phosphates, and a few , 
other salts. Tahh'S are given showing the extrac- 
tion and grade of concentrate obtaiiu'd with var\- 
ing quantities of each addition agent. Chromates 
had a pronounced detrimental effect on both the 
extraction and grade of concentrate — A. R. P. 

I 

Patents 1 

Casimq [steC] inqots A V. Carlsson. E P. ! 

135,207, 13.11 19 Coiiv , 11 11.18. 

The runnm- opening or “ dead-iiead ” of the mould 
IS ramnusl with a material, cq, (harcoal hr<H*7.e. 
which w'lll burn or e\olve heat under the influence 
of th 4 ' cast mcTal The heat thus liberated is trans- 
ferred to the upper part of the ingot and prevents 
or reduces the formation of pipes 

Iron and "Cd, Eifioctum of from ore. and 

the formohon of tilloys iherrof. T. Rouse. E P. 
152.073, 2 7 19 

Finely divided ore is mixed or .agglomerated with , 
the r('C|Uisite amount of <\ fm ro-horo-silu ate (a t’on- | 
centrati'd silu.ite ‘•oljiiion ( ontaining .3—4 Fe_(h ; 

5 — H f of caliined horaxl and reiluccd to metal j 
in a plant comprising a Siemens fiirnme pioiuh'd j 
with (dectrodcs <ii liigh londiutuity ot an altei- , 
Mating thr<H'-ph.isc s\st(*m so arranged ami 
operated Uiat the initial oi heating stages of the , 
process are effected hv tlie gas furnaie and th(‘ , 
suhs('(,i.cnt treatment hv flic heating action of the 
three-phase current. Allo\ing imdals may he added j 
at a suilahlo ^tag(' of the process .T. ^V. D i 


Steel; Monvfartux' of . British Thomson- 

Houston C’o , T.ld. Fiom (Jciioial Eleitrie Co , 
K.P. 152,371. 5 () 18 

Stkf.i.s eontaining either niohium G —12 ^ , or j 
niohium .3-0 and iimg.sten 6- 10 or niohium , 
2-47. tantalum 3—6 . and tungsten 1-8^ arc | 

claiimsl Niohium has a ■ icat<‘r haidcning am j 
toughening offe.t than othci alloMiig metals and I 
also lias a markc'd puiifving action .1^ W . j 


Chrome iron or chrome steel gUous; 

-- - M'. B. Ball.intiiie E P. 152,399. ami 

16 8.19. 

CHROHiiVM for the piodiution 

chrome steel alhns is picpared from a - 

reaction mixture comprising chromic oxide or a 

mincrul coi.tnimnR it, calc.mn ^'"3" 3 ".rANvX 
oiido e.V; < or barium oxido, with or with- 

out one or more other thcrmp-reduciiiB agents, such 
AE calcium silicide or aluminium. J. w. li. 


Steel or other magnetic materials; Apparatus for 
detecting the lemperature of deirmgnetisatwn^of 

. C. W. Stopford and C. R. Darling. E.P. 

152,501, 23 9.10. 

A SOFT-IRON rod pivoted inside a coil of wire moves 
under the increase of magnetic flux due to the steel 
under treatment and thereby breaks tho circuit of 
a hell or other indicating device. When the tem- 
perature ot demagnetisation of the steel is readied 
the soft-iron rod returns to its original position,, 
the circuit is restored, and an indication is given. 

Sihcon-iton alloys; Prevention of (iraphite precipi- 
tation in the manufacture of acid-resistant . 

Masrhinonfahrik Esslingen. G P. 324,267, 4.9.18, 
Addn. to 306,001 (J., 1918, 628 a). 

Ff.hhosilicon is melted with low-carbon iron in the 
same apparatus, under such conditions as to exclude 
introduction of further quantities of carbon, 

-W. J. w. 

Steel castings; Pracess for manufacturing . H. 

Hanernaiin. G P. 325,571, 23.12.19. 

Air-hardenino steel is used m tho manufacture of 
the ca.stings, w'hich are then tre.atcd in a known 
manner. Steels with a high tungsten, nickel, or 
manganese eontent and a corresponding carbon 
content Lave on air-eooling an austenitic and mar- 
tc'iisitic structure. It such steels are heated a great 
improvement of the structure takes place, due to 
the fonn.ation of sorbite and granular pearlitc, so 
that the effect ot the casting disappears, Tlie 
whole of tho c-ementite in the steel can be made to 
agglomerate into nodules by a special heat treat- 
ment, c (}.. annealing at 500° — 700° C. after cooling, 
reheating the steel and allowing it to cool in tho 
air, followc'd. if necessary, by a further annealing. 

—A. R. P. 

Electric arc fu maces [for treatment of sted]- A. P. 

Heven E P. 152,176, .30.8 19. 

An elcctne arc furnace for the treatment of steel 
is provided with hollow clec'trodes enclosing burner 
tubes through which is introduc'od into the spac« 
above the moltc'ii cliarge a mixture of air and hcRvy 
]i\ drcH'arhoii.s. whc'rcby the length of the arc is in- 
cre.ised. — .1. S G T. 

Elediic [metalfunncaEl furnaces. Electro-Metals, 
Ltcl., ami T. J) Robertson. E.P. 152,145, 18.7.19. 
Tn elect rii fuinacc's of the l\pe wherein the current 
p.i'-‘5os it GUI one ('f more-- clcrtiodcs above the charge, 
through the' latO f and hv way of a ('onducting 
hearth to elc^ctrodc'S emhedded therein, escape of 
molten met.il thiough interstices in the hearth is 
prc'vciitrd hv '^ui rounding tho latter w'lth a non- 
comlmiing <'M\.'1 ()]ic extending above the highest 
level of the' molten charge This envelope' is eon- 
taincd within a metal easing tTiroiigh which pass 
one or more' metallic eondmters extending fr*)m 
hedow tho hearth to a levc'l wnthin the envelope 
above that of the charge —.1 . S. G. T. 

’\< id-proof mrtdJ ah'iy; Pi odurtion of an . C. 

Rossi E P 121.730, 13 12 18. 

An alloy containing 13—15'’' Ri for ensuring re- 
*sistamc' to chlorine and to nitiic, sulphuric, and 
aelle aenh. ur 2t)— 21 ' Si for ensuring resist- 
ance to li\ drochloric acid, is prepared by melting 
iron and silicon together in an electric* furnace and 
removing all impurities h\ irvstallisation by cooling 
to not below 1100'^ C The strength of the alloy i» 
improved by additinu ot small pi*oiK)rtions of fluxes, 
i such as iron sulphide — J. . D. 

Alloy. B. A. Bangorter. E.P. 152,277, 12.4.29, 

An allov of 3J pts. of fine silver, 3i pts. of stan- 
dard silver, 1 pt. of 12-carat gold.—J, W. D. 
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Coating articles with metal. Q. de Dudzeele et Cie. 

‘E.P. 139,14^, 6.8.19. Conv., 18.2.19. 

Th 8 articles (e.g. of iron or steel) are treated with a 
mercury salt solution, and a thin layer of a metal 
capable of forming an amalgam having great affinity 
for the coating metal is deposited by electrolytic 
means. This layer forms a complex amalgam 
with the iron and mercury, and the coating metal 
ie,g., lead, zinc, etc ) is applied by dii»ping. The 
electroplating may precede the treatment with a 
mercury salt. — .1. W. D. 

Electric arc irehhng and metal niftma; Electrodes 

for . W. H Boorne. E.P. 152,257, 3.2.20. 

Addn. to 132,354 (J., 1919, 827 a). 

A COVERING for an electrode employed in electric 
welding in confined positions is (sjiupomhI ot cal- 
cined magnesite, calcium carbonate, aluminium, 
graphite, and soduini silicate. Iron peroxide and/ 
or ferrous silicate may bo used instead of, or m 
addition to, the graphite.— J. S. Q. T. 

Electric ireldmg, cutting, reducing, or like opera- 
tions; Electrodes for . C. J. Ilolslag. E.P. 

152,733, 12 7.19. 

The eleitrode is procided at one or both ends with 
a coating or covering tapering away from the end. 

Magnesium, and chlorine; Apparatus and process 
for the electrohjfir decomposition of anhydrous 

magnesium (hlorule and pioduction of . 

E. A. Ashcroft. E.P. 152,402, 9.7.19. 

An apparatu.s for the elci trolytic priKluction of 
mi^ne.sium from magnesium chloride consists of a 
pair of ca.st-sU'ol cells arranged in senes, in the 
lower part of which is a layer of molten lead alloyed 
with 5 — 10"' of magnesium which is kept at »on- 
atant level hy a weir across the cell. The cells are 
oonnected by passages at the bottom with opposite 
pockets, which enalile the alloy to l>e introdunsl or 
withdrawn a.s roipiired .An electrolyte of fused 
anhydrou.s magnesium chloride (E P. 1.52.401; p 
783 a) is superposed on the alloy, the cell walls in 
this part being lined with ndructorv material Each 
cell H provided with a lid from which depend 
graphite amxlen in one cell and iron or steel 
cathodes in the neMind one In operation the 
magnesium pro iu(e«l m the primary cell is colle<ted 
in the lead allov, while in the second fell the metal 
withdraw’n from the allov floats on the electrolvte 
and IS depoHitid on the iron or steel cathode from 
which it is removed penoslicallv. The process is 
made eontinuous hy ladling lead allov from the 
primary into tin* secondary <ell at suitable in- 
tervals and by the intro<luction into the primary 
cell of fresh magnesium chloride ns rw|uire<l. The 
temperature of the tells should be maintained at 
750® r. Quanlitatiie yields of rnagneinnm of a 
high degree of puwtv, and of chlorine, are obtamfsl 

-W. J. \V. 

• 

Mtagntsium or oUrnii ol magnesium , Protlurfion of 

and a hy-produrt {magnesium chlorate]. 

R. A. Ashcroft E P 152. 4ai, 9 7 19. 

HydKATII) magnesium i blonde is debydratetl (E P 
162,401; p 783 A> and the anhydrous chloride e|ei- 
trolyaed to prodine rn.ignesiiim nr an allov (E P 
162,402; supra). The chlorine Idn'rated i» absorbs*Si 
in magnesinm oxide emulsion, thus protlunng 
magnesinm cblorato as hv-proiluct jnd hvdratrsl 
fnagneainm chloride, which after separation of the 
chlorate is iiiiltscsi Agiin in the proems. — 3. W D. 

Vlut solder for hlSminium ; Combined . A, J. 

AmcH. E.P. 162,480,8.9.10. 

fttne 21b., altuniniam 1| lb.» loftd | lb., and ' 
a hardener, conaiating ol 3 oi. ol 'c^per and 2 oa. | 
of alitiAiAiQin, are Mied togtllior with erydito , 
murdfr asd Uihitia litorldo tn « grephite emcihle^ • 


mf the molten material is fluxed with manganese 
chloride and ammonium chloride. — J. W. D. 

Magnetic separators for treating ferrous ores. F. 

Quinofiero. E.P. 162,649, 24.12.19, 

A ROTATING cylinder surrounding stationary 
magnets is mounted above a shaking table, and 
longitudinal projections (bars of copper) on the 
periphery of the cylinder engage with the ore par- 
ticles on the table and facilitate separation of the 
non-magnetic from the magnetic particlea, the 
latter being earned by the cylinder to a receptacle. 

Ore-flotation agent; Process of producing an . 

H. Cannon, C, Barbro, and E. H. Ijeslie, Assrs. 
to General Petroleum Corp. U.S.P. 1, .337, 542, 
20 4.20. Appl., 8.10.17. 

Water which has been in contact with petroleum or 
petroleum products, esMcially with cracked oil 
during refining, is an efficient flotation agent. It 
is made alkaline and concentrated for transporta- 
tion, and when required for use la treated with acid. 
It is used in conjunction with the oils commonly 
used for flotation. 

Flotation process [for recovery of molybdenite.]. 
E. B. Thornhill, Assr. to General Engineering 
Co. U.S.P. I,a;i8,264 , 27.4.20. Appl., 8.3.18. 

The ore pulp is treated with oil ns in the usual 
flotation process, whereby molybdenite is " cuagii- 
late<i ” in preference to other minerals, e.q., iron 
and copper nvntes. The resulting concentrate is 
screened; tno uneoagulaUd ” mineral.s pass 
through the .s<Te<'n an<l are returned for re- 
treatment 

ZiiK anil cadmium, Proiess for sepaiaiinii (uo. 
recovering — fnf acid treatment. J. Leihn 
G P .322,112, 15 2 17. 

Piumi'CTs containing cadmium and zinc are stirr'd 
with water and suflicient loncentrated and is addi d 
to dissohe the zinc, liMVing the other metaN a'. i 
sponge OI s<niin The zinc solution is evapoiat' i 
III a fireclay fnrn.i(e the floor of which (onsM.s .1 , 
fire<lay an li under whnli the heat is applied li . 
(adnuum h reiovere^l trnin the " sponge ” hs ti>- ' 
mg !l with .suljihunc acnl and an oxidising ag. r, 
r.g . nitrous acid Krom tins solution the ( .idn.' i! 

IS prc< ipiUted hv means of a zinc-iron (oiiiile 

- .V 11 I' 

Oie-roaitmg fninner. Annular mrf/ifinico/ 

(' . L. A , and 11. G. H Proinnitz. G.P. 32d !' ' 
H3 13. 

Tur carrier for tlie stirrer.s is m the form m 1 i 
closed ring and serves to done tlte inner side ot c,. 
hearth. Each hearth has it.s own stirring not " .i 
isni, wlinh IS independent of that of the oder 
healths, so th.at it is po-csible to run earh r.it ! 
hackwanis or forwards, fast or slow, or Isi sto;i ii 
for eleanmg or empUing one hearth witlioul iiio f 
fering with the operation of the others - U d 

/trcoinum; Pri^durimn of * from its on - 
onde. W, North and 11. I.oosli (1,P. .‘<21 >1- 
15.11.19 

/iRcoNlVM ore or oxide is heatssi under pre -iir-' m 
an electric furniue in prcw’nee of a redunng o;' 
suf h asrhrffconl. The formation of zircfmmtn Imn'' 
IS thus avoided.— W, J. W. 

yfanufneture of — — . A- t'erl'<r 

E.P. 1.39,194, 18.2.29, Conv., 18.2.19. 

Srr U.H.P. I, aw, 150 of 1920; J., 1920, (J,'.: a 

Metal and metallic articles; Preservation nf 

N. C. r. JeoMil. U.8.P. ■>'''•’1' 

Appl., 2S.4.19. 

8n B.P. 149^^1 of l»l»i J., 1»». W4*- 
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Furnace blast tuyhres; Manufacture of [waAr- 
cooled annular] — — . C. 0. Bower. E.T. 

162,666, 2.3.20. 

See also pagC8 (a) 77^ Boantinq mintrah (E.P. 
130,978). 774, Kilns (E.P. 162,509). ' 783, Titanium 
and vanadium compounds (G.P. 324,681); 

Hydrogen (E.P. 162,654). 784, Porous material 

from slag (E.P. 136,818). 786, Stag cement (E.P. 
149,988). 

XI. ~ELECTR0-CHEMISTRY. 

Galvanic cells and accumulators; New . 

Pradel. Elektrotechn. Aiizeiger, 1920, 70, 72, 
Chem.-Zcit., 1920, 44, Hep., 260. 

A DRY cell, of which the positive system may be 
renewed, is constituted ot the combination load 
peroxide, dilute sulphuric acid, zinc. The average 
discharge K.M.P. is 2'3 volts. When the cell runs i 
down the zinc plates arc replaced by others, and aic I 
meanwhile recharged between two lead electrodes in I 
dilute sulphuric acid. Spent mangane.se dioxide ! 
employed us depolanser is revivified by powdering, I 
treating successively w'llh , solutions of salt', 
which dissolve out salts of ammonium and zinc, 
with superheated steam under high pressure, and 
with ozone, hypcxhlorous acid, or a halogen. 
Alternatively, oxidation may bo effected electro- 
lytically, the electrolyte eniploved containing bypo- 
chlorous ac id, chloric acid, a livpo<_hlorite, or s.ilts 
such as magnesium chloride, which yield a solution 
of a hypochlorite on being electrolysed, or potas- 
sium manganato or permanganate, bichromate, etc. 

- J. S. G. T. 

Khetrode jiroressrs. Stagei. See X 

PATI NT.S 

Electric furnaces. H Wade, From Booth Eh'ctric 
h'urnace Co E P. l.)2,9()l, 9 1.20. 

Skk U.S.P. I,'i32,796 of 1920, .1 , 1920, 376 \ 

Electrolysis of agueow^ suJntions hy means of pto- 
puhive tl ’'tioil>'> A. Luii> and E. Steinhueli, 
“Assrs. to Soo ()l C'lu'rii Ind iii Basle. 1 S.l*. 
I,;h6i,498, 6 10 20 Appl , 29.1.13. 

See E.P. 11,872 of 1913, J , 1913, 081 

Sex? also p.ig«-s (a) 771 ])idillation appaialus 
(Ct.v. 32:1,414) I'uaiaai of niiiogen (F vS P_ 

,3:11,690). 7i'^7. Elci’tiK ftinunc.^i (F P. 1')2,1I6 
lid 162,176) 78S, FJerinxhs for wcUhiKi etc (F P 
52,267 and 162,7:13), Magnesium and chloiine 
F.P. 162,102) 802, Pinaione {(\ I’ :121,919 and 

24,920) 

XII. -FATS: OILS; WAXES. 

)ils; Hydrogenation of . M. Frehacciuc. 

Chim. et Ind., 1920, 4, 413-466. 
iiNREED Oil With iodine value 160 was hydrogenated 
mder tho same conditions, with basic nickel car- 
KUinte, rcxluced resjKX'tivcly in dry liydrogcui and 
11 the oil itself, as catalvst, tlm amount of nickel in 
Mich cause being 1% of the oil. With the nickel 
previously r(Hluec*d at 160'^ C tho iodine value after 
i hrs. was 162, and with thau reduced at 240° 0. it 
was 1.33 whilvst with the same catalyst reduc'od in 
tho oil itself .at 160° and 240° C. tlie fodine value 
of the oil was reduced to 70 and 20 respc-ctively 
These results confirm the conclusions of Siegnmnd 
and Suida (J., 1915, 970). — C. A. 

Perilla oil. H. A. Gardner and P C Holdt. Paint 
Manufacturers' Assex'., U.S.A., Circ. 106, Oct., 
1920. 8 pp. 

Perilla aoed contains 33 — 357s of a greenish-yellow 
or brownish oil of characteristic, agreeable odour, 


which in many respects resembles linseed oil. It 
dries to a tough film slightly more s^pwly than rrfw 
linseed oil, but the acceleration of oxygen absorp- 
tion with the addition of a drier appears to be 
greater than is the case with linseed oil. Its most 
obvious dcfcict is the tendency of the film to 
“ crawl ” or “ creep ” into droplets on a surface, a 
fault which can be inhibited by increasing its 
vi.scosity by bodying-up (blowing) or by admixture 
with an oil of lower surface tension, e.g., linseed or 
soya bean oil. A sample of pcnlla oil secured 
direct from the Orient had tho following charac- 
ters: — sp. gr. at 15 5° 0., 0 9354, moisture and 
volatile matter, 0 07%; acid value, 7 0; iodine 
value, 198 8; saponif. value, 193 1; unsaponifiable 
matter, 107%; nD” = 1*4802. The wetting power 
of perilla oil is greater than that of linseed oil as 
measured by the determination of the oil absorption 
of pigments (J., 1920, .'IOGa), 20 g. of lithopono 
absorbing 4‘7 c.c. and 5 2 c c of the two oils respect- 
ively. The oil shows no separation of mucilage on. 
heating quickly to 310'^ C., and little darkening in 
colour takes place at this temperature, thus indi- 
cating its suitability for tho manufacture of pale 
varnishes. As a paint vehicle perilla oil is equal to 
linseed oil in regard to wetithering ; the “creep- 
ing ’’ effect observfxl when it is used m conjunction 
with white lead may ho corrected by previously 
heating ihe oi! to 500° F. (260° G.) or mixing it 
with a proportion of raw linseed oil. — A. de W. 

(7iia [Salvia /iispanicn] oil. H. A. Gardner and 
P. C. Holdt. Paint Manufacturers’ Assoc., 
U.S.A., Circ. 105, Oct., 1920. 8 pp. 

A SAMPLE of chia seeds from Mexico gave the follow- 
ing results: — Oil obtained by pressing, 22*3:1% ; oil 
in |)r<‘Bs cake, 10 5% ; nitrogen in cake, 3 6% ; PaO, 
in cake, l’5%. Tho filtered oil gave the following 
data “Sp. gr at 15.5° C , 0*9:1.38; acid value, 0*6, 
iodine value, ^ 192 2; saponif. value, 192*2 ; unsaponi- 
tiablo matter, 0*8% ; np“ = l'4855. The oil w' as clear 
and of light amber colour. It dried slowly in its 
raw state and the surface in a film tended to pull 
together at points, indicating high surface tension. 
When Mccatised. the oil dried as rapidly as linscc^ 
oil. 'the “crawling” tendency of the oil film is 
practically oveicoino hy lieating to 500° F. (200° C.) 
tor 15 mins , this treatment Yielding an oil which 
when sicoatised with a liquid drier, showed even 
vupenor drying power to linseed oil treated with 
tho same amount of drier. The wetting power of 
the oil as mcasni e<l by the method for determining 
tlie oil absorption of pigments (J., 1920, 306 a) was 
lower than that <tfilinseed oil, 6 2 c.c. of chia oil a.*! 
against .6 1 c.c of linseed oil being absorbed by 20 g. 
of white lead The maintenance of ita colour during 
heat treatment indRates the suitability of chia oil 
for the manufacture of pale varnishes. It seems 
prohuMe that several species of Salvia contain oils 
' exhibiting varying degrees of drying power. 

I — A. do W, 

' Fatty acids; Anhydride.s of the. higher aliphatic 

. III. D. Holde and H. Srnelkus. Ber., 

1920, 53, 1889—1897. 

Thk dehydration of the fatty acids of linseed oil 
and of commercial olom hy acetic anhydride at 
,1.60° — 160° i\ has been studied. Acetic acid and 
' excess of acetic anhydride cannot lie removed from. 

1 the products hy steam since the fatty anhydrides are 
i thereby alm§st completely converted into the acids. 
Crystallisation from alcohol and distillation under 
diminished pressure are unsuitable for the separa- 
tion of fatty anhydrides fioin tlid parent fatty acids, 
but this can be effected by moans of solid sodium 
carbonate or aqueous solutions of the latter. The 
proportion of acid to anhydride in the mixkires 
cannot ho determined by titration with N jlO or 
^/20 alcoholic alkali, which causes a gradual con* 
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{De«. U, im., 


version of the fatty acid into tho corresponding 
ester and salt.t-H. W. 

Fcitty acids; Anhydrides of the higher aliphatic 

. ly. 1). IJolde and 1. Tacko. Bor., 1920, 

53, 1S98— 1907. {Cf. supra.) 

The mixed fatty acids from linseed and rapeseed 
oils and oleic acid can bo satisfactorily dehydrated 
at 150°~160'^ C. M ith 3 5 timos the amount of acetic 
anhydride theoretically ntx easaiy, and it is jmssible 
that this proportion can be further preally reduced 
and that the operation can beeH'ectodattheoidinary 
pressure. The excess ol roapent is remo\ed by dis- 
tillation under dnmnished pressure and tho 
products are further purified by apitation with 
powderiyl sodium carbonate or aqueous sodium 
carbonate solution (o ,). 3’heir purity is conveni- 
ently examined by determin.ation of the mol. wt. in 
freezing iKuizene. I'lie mixtures have generally a 
higher melting point than the acids trom which 
they are dorivts.! and, at the ordinary temperature, 
are" senii-solid and sometimes partly crystalline. 
In viscosity, volatility, and refractive index they 
clo.sely resfuniile the corresponding glycerides 
They are deconipoai^d by X / 10 or more diluUi 
alcoholic alkali into almost exactly equivalent 
amounts of fatty salt and ester, but the so-called 
saponifaoation value can lie determined in the usual 
manner. Mixed anhydrides ot the fatty acid and 
acetic acid are not present. — H. M . 

a-Monoidycerides ; Xeie synthesis of . E. 

Fischer, M. Bergniann, and fl. BariMnd. Ber., 
1920, 53, ltjt.).5. 

AcnoNiiotYcr.ROL, 

readily with acyl chlorides in the jires^uue of 
quinoline yielding substances from which tho 
acetone residue is easily removed, generally by 
treatment with acid, yielding o-monoglyceridee. 
The preparation of a-benzoyl-, o-jMUtrobeiizoyU, 
a-etearyl, a-lauryl, and a-palmityl-glyccrol is 
doBcnbed together with that of several mixed 
glycerides obtained by the further action of acid 
chlorides on these products. (('/, J C.S., Dec.) 

— W. 

Acetoneyhjrerol [nopropylideneglycerol] and its 
apphcafnhty to the preparation uf pure a-ylyier- 
ides. .4 covxpf)und of phosphoric arid and 
glycol. E. Fischer and E. Ptahler. Ber., 1920, 
53, 1606-1621. 

Lcetoneglyceroi. is tinn.sformed by acetic an- 
lydnde and pyridine into a<^‘tyliHopropylid(*ne- 
^lycerol, b.p. 84^ (’, at 9 mm , '^7'-' ('. at 12 min., 
nrhich is converto<l by S ji sulphuric acid into 
»-monoacetin, b.p. 103'^ ('. at 0 4 mm. Even at the 
lowest possible pressure slight d<'Compositi(*n rxeurs 
during distillation and it is ibiis very probable that 
all the mono- and ^lI-p)vcer^»l♦•^ t|cs<iilw<l previously 
in tho literature and pnrilied by distillation under 
diminished pr<'ssur<* are not homogeneous. Phoa- 
phorvl chloride converts acotoneglyierol into i.so- 
propylidene-d 7 -vlihv.lrox\ pr<ip\ I plu>sphate whnh is 
transformed hy sulphuru a< id into o-glyceryl phos- 
phate and di-isopropvlidencglvicr'ii monophosphate*. 
Ethyleneglycol is converted hy phosphoryl chloride 
and pyridine at -2<)^ into ^-chloroethyl phos- 
phate, ri.ITHj.CHj.O.POfOH), The introduction- 
of the dihydroxypropyl complex into other sul>- 
stances is most readily effected hy mean/i of acetone- 
giycerol-«-iodohydrin : the chlorine atom of the 
chlorohydrin is too firmly retained for this j>ur|mse. 

« • 

Olycerin; Manufacture, of . Verbeck. i 

Beifen^Zeit., 1920. 44, 47, 133, DK), 234. Chcni.- ) 
Z«t., 1520, 44, Rep., 187. | 

Thi apparatus of van Kaymbeko (E.P. 24,566 of 
1868 and 12^7 of 1894; 1894, 1070, 1906) it 


j thd most suitable for the distillation of impure 
j crude glycerins, and apparatus with rectifying 
J columns for saponification glycerins. In the former 
I method a sv'cet water containing 5 — 15% of glycerol 
' 18 left, whilst Mn tho latter the sweet water is 
I practically fiee from glycerol. In van Kuymbeke’s 
pro<;oss it is best to use steam at a pressure of at 
loait ID — 14 atm. so as to obtain a temperature of 
at least 175° C. Better rectification is elfectcd by 
h.iving tlio columnar vessel of tho condenser in a 
slanting rather than in a horizontal position. In 
llie siibseijuent concentration of tho distillate in tho 
receiver a temperature of 125° C. must not be ex- 
ceeded, and tho pressure of steam is therefore 
rinluced to 2 atm.~ C. A. M. 

Fats and oils as .soiuce of vitamin A. Drummond 
and Coward. See XIXa. 


(ilycerol substitutes. 
See XX. 


Neuberg and Reinfurth. 


liutter fat and other fats. 
bottom. See XXIII. 


Reilly and Hickin- 


'Patents. 

Tung or other vegetable oils; Nitration of . 

G. 11. Howso. E.P. 152,095, 4.7 and 16.8.19. 
Fatty oils, fatty acids from these, or mixtures 
thereof, are iiitr.ikHl at reduced, atmospiieric, or 
increased pressures with strong or dilute nitric acid 
in the presence of ineit solvents, e.g., jictroleum 
spirit or the naphthene residue from tho nitration 
of Borneo spirit For example, tung ml is mixed 
with 50 hy vol. ot petroleum spirit, the mixtuio 
medianically agitated in a elost*-! jaeket<>d pan, and 
10-15 ot commeri lally pine nitric ac id slowly run 
into the mixture, uhuh may he heat<-d not ali()\c 
40^ 0 Tile niixturo is maintained at this tempera- 
ture ami agitation continiWHl until only a faint 
trace ot free nitric acid remains. Tho excess ol 
aud may he reniovt'd either by addition of a further 
quantity of tung oil and solvent or by addition ot a 
solvent capable ot nitration, e g., heavy solvent 
iiaplitlia. The nitrated mixture may then be used 
ms hui b in the m.inutacture of vurniBhce, paints, 
rubber substitukH, insulators, etc., or tho volatile 
.solvent may he i (Covered in a reduced pressure 
rt'coverv plant. -A. do 4V. 

Fooilrif'il mefiiU and rvilucrd nudaltu' <'omponnJ.\ 
(as <ata/yst.sl; Maknui — ■. Frocea of mahn\g 
nitnlytiC material (for h ydrugrnni iny oih] i 
Ellis. r.S.P. (0 l,32f),a22 and (n) 1.329 323, 
27 1.20. Appl , (a) 1 H.ip and (ii) 31.1.19. 

(\) A CATM.YTii material containing nickel or nlln'i 
metal with atomic weight between about 5H 7 and 
6.3 6 i.s reduc«-d in p.irafTin wax, at the cracking 
temperature of the latter, (n) ('atalvtic m.ati-rial 
containing nickt*i in combination with an acid ol 
the nitrogen oxide group is hoiiUMi in a riMluciiig 
atmosphere, sintering being prevenk'd by the intro- 
duction of a diluting agent during ilio early ittagt -> 
of heating.- G. A. M. 

Wool fat : Vrofp^s of soponijying . I. l.ifscluit,' 

G.P. 324.6tl7, 

Wool, fat IS digestisl with aqueous alkali solution 
at a morlerate k-mperature until the fatty nods 
liberak'd from a sample show an acid value corre- 
sponding to the anponificaiion value of the original 
fat.- G. A. M. 

Soap; Proress for the. nuinufactuie of . -h 

Morel. E.P. 131,881, 13.8.19, Gonv,, 28.8.18 

Thi iiodium carbonate uaed in the manufacture, 
e.g., of oleic acid aoap, in replaced by the crude 
aodium lulphito obtained, t.g., on fuiing lienzcnc- 
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BTilphonic acid with sodium hydroxide. The sulpAir ; 
dioxide liberated is cither collected, or is used ror ) 
decomposing calcareous soups.— L. A. C. I 

Catalyst [for hydroycnafing oils]. •!-[. K. Afoorc, i 
Assr. to Brown Co. U.S.P. 1,320,707, 30.12.19. ' 
Appl., 4.4.10 

Skk K.P. 100,095 of 1914; J , 1910, 178 


XIIL-PAIMTS; PIGMENTS; VARNISHES; 1 
RESINS. I 


Antimony snlpliides; (JlieiiuKd examinaiion of . ' 

A. van Hossoin and P. Dckkcr. Indianibbor J , 
1920, 60, 905-908. 

Antimony pentasulplnde is decomposed by hot , 
carbon bisulphide with liberation oi sulphur; the | 
deterniination of the tree sulphur content by ex- ; 
traction in the customary manner is therefore in- 
accurate. Provided that little or no antimon> tri- ‘ 
sulphide IS present, the estimation of free sulphui ' 
can be effected by treating 1 g,,\vith 25 ( c of boil- ’ 
ing concentrated hydroehlorie acid for 10 iimis , tlie 
sulphur in the insoluble jiortion being determined ' 
by drying, i-xti acting wuth carbon bisulphide, ami ^ 
weighing, this weight im hides l>oth the tree sulphur 
and the sulphur formed hv the reaction 

Sb,S^-f0UCl 2Sl)Cl,-f3H,S-| 28, 
and a correUion is made in the caUulatiori of the 
amount of original free suljihur. AV'eber’s method 
for estimating fn^e sulphur b\ reiiioting the ;inti- 
mony sulphide with aiiueous ammonia is apjilicabh' 
only* in the ahseme of trisulpliide and with the use 
of ummonia of the lowisst possible eoiuent ration. 
Calcium sulphate is estimat'd by extracting with 
hot w'ater and prei ipitation as c ah lum oxalate In 
isolating possihh' adulter. infs hv fn'atiiig with a 
solution of caustic alkali, prolonge<l heating is in- 
advisable oil .0 count of the tendency of part ot the 

antimony to soparale again from solution 

* rr 


CarbonlUiik, ('hann>l piocr.'^s of making . 1 ? 0 

Neal. Cliem ami Met Kng , 1920, 23, 729-734. 
The channel process ol making carbon black from 
natural gas m that most wideU emph»V(Hl. The ctm- 
deinsing buildings ;u‘e made of sheet iron attailied 
to a stend frame-woik.*and in the ease of those con- 
taining two groups of ehaiiiiels .ire 18 to 20 ft. wide 
and 80 to 115 ft. long The londens.uion channels 
arc of mild steel, 7 to 8 in wide, bolted together in 
lengths up to 100 ft . ami are supported hv trucks 
running on overhead raiN (omlensed carbon 

is removed by rne.ius of si rapors prefiu abK in diroi t 
contact with the rlinnnels. while the trestles oi 
tables on wliieh the ilmiiiiels icst .iie mi)\iug in one 
diroetion only Most of tlie plants ha\c eight 
of such channels upon i'aih table or trestle, which 
is moved contiiiuallv to .iml fro o\er a distanee ut 
65 — 60 ins in 15 mms , .iml as .i rule, there :ue 
side scrapers for remoMUg fim earhoii from the sides 
of the channel beams The eaihon falls into hopp<Ts 
and is then conveyed hv screw eornevors to the bolt- 
ing nmchine. The burners for the gas, iietween the 
hoppers, are fitted with ,.im 
itcntite, which is suhs,M|Uentl\ hardened at 200(b I 
(1090° C.). Thev should pi educe .i uniAerm flame 
with uniform gas eonsumpfmn The size of the 
steel screen in the bolting m.ielnucs usually r.inges 
from 46 to 60 meshes per 111 -C .V M. 

Carbon hlat.k; The Jisc. plate, ami 

ceases for the production of — -- y .>c. i 
Chem. and Met. Eng., 1920, 23, <8.)- 
A DlTAiLED .description of the plant u‘*cd 
process is given, together with 
enro of the large number of gears tliat are require< , 


Ihe disc and plate proces.scs, in which the black is 
deposited on rotating discs of 36 — 41^111 diam.. Or 

011 stationaiy or rotating plates of 24 It diain., pro- 
duce approximately the same amount ot black i>er 
1000 cb, ft. of gas, but the (ylinder system, in 
whidi the black is deposited on rotating (ylindcrs, 
3—8 ft. long and in. diam., proilutes much less, 
although tile pioduet is much moie valuable, espe- 
cially for making high-grade printing inks. 
Caibon black produced by (racking natural gas is 
very dense and ot a grey colour and (ontains gritty 
paiticles which render it pi actually useless foi most 
commercial purposes,- ~A. H P. 

Unsin lung csteis (“ iungii ics/a rroducfion of 

and applicaixon in varnish inaniijacture. 

II. A. Gardner and II. E. Coleman. Paint Alanii- 
faeiurers’ Assoc., C S.A , Cue. 101, Aug., 1920. 

22 pp. 

NkrTRAfi glyxerin-rosin e.sters for use in varnish 
manufacture can l^e prepared in an open varnish 
})ot by employing tung oil as an esterifying catalyst, 
whereby “ tunga resin,” an ester-like resin of low 
add value is obtained. Bosiu lost 19 — 21% of its 
weight as fume when heated alone to a temperature 
and lor a time Buffuient to carry out esterification 
with glycciin, whilst the acid value of the residue 
remained substantially unchanged. The presence 
of G ' of lime rtslueed the loss to 7%, and the and 
value of the residue droppcil from 158 5 to 78'5. On 
heating such limed rosin with 12% of its w'eight of 
glyeenn to 350° F (177° C.) m 20 mins , then to 
410° F (223° G ) in 20 mins , and finally to 500° F 
(260° C ) in 10 mins the and value fell to 61, and 
the eloudiiiess due to the limed rosin disapix^ared 
rndn nearly similar conditions of experiment rosin 
and glyeenn combined to only a small extent, a 
residue with an and value of i4P6 being obtained, 
whilst tlie additional presence of 5% of tung oil re- 
sulted in a product with an .and value of 123’4. A 
brown tum^.i-rosin ot acid value (in alcohol) 21’8 (in 
aleohol-hoiizol 24 4) was obtained by the following 
nudhod, the loss by fuming being 8'3% . 80 parts of 

tung oil IS heated in 10 mins, to 350° F. (177° C.), 

12 pts of lime IS added, and the temperature main- 
tained for 20 mins, 200 pts. of rosin is then addcxl 
and the teinpei atnre raised in 20 mms. to 425° F. 
(219° G ), the floceiilent calcium tungate formed 
going into solution. 'I'he temperature is allowed 
to drop to .350° F. (177° C ), 30 pts of glycerin 
added, the teinperatuie raised in 20 mins, to 450° F. 
(232° C ), and then in 7 mins to 500° F. (260° C ). 
Tlie ni.ivs IS thcMi cooled to 475° F. (246° C.), and 
maintained tlierea(^ fur 45 mins The reduced 
Idssos bv turning during esterification in the pre- 
vciiee ot tung oil in.w be diu> to the head of froth 
loimed hv the tung (ul acting as a protecting layer 
ag.nust oxidation hv air The methods of prepara- 
ti.m of three tvpnal varnislies comprising tunga- 
lesm and tung oil are given (c/. .k, 1920 , 664a). 

A.deAV., 

VaiTu.di fume icrovery. C H. Jones. Chem. and 
Afet Eng., 1920, 23, 16, 771—776. 

Thf nei'cssitv of le hieing the nuisance caused by 
the ev( ape of noxious fumes from the factory has led 
to the re(overy of products previously regarded as 
waste and has thus resulted in eonsiderahlv more 
lA ononiieal working Typical modern installations 
.ire described and illustrated with photographs and 
jilaiis The files are operated with positive suction 
to ensure a g^fod di aught and minimise smoke issu- 
ing from a short pipe on the roof of the pent-house 
which servi^s in place of a stack. The charged gum 
pot 18 placed on the fire and a fuiiid exhaust cover, 
attaehetl to a collapsible swinging pipe easily mani- 
pulated by hand, lowered on to it. “Cooking” 
for U krs. was necessary under the old system, hut 
30 mins, is suflGcient with the new arrangement 
The lid and exhaust system minimise the possibility 
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of floahing or burning, and the insertion o^ screens 
ill the flues ptfruiits of the location of spontaneous 
combustion. After incorporation of tho oil the 
gum pots with their charges are removed to the 
cjooling room and again connected with another por- 
tion of the same fume recovery system. The fumes 
from these two sources are drawn through a water- 
scrubbing tank in a pent-lioiise on tho upper floor, 
where the heavier particles settle out and the re- 
mainder pass through a turbine to a similar tank 
filled with lime water. Products are recovered 
from the condensed matter on the inner surfaces of 
the piping ahead of the water-tank and from the 
deposit in the water-scrubbing tank, and the lime- 
soap emulsion fornicd in the lime scrubber is boiled 
to remove excess of lime \sator and neutralised « 
acid. The recovered prodmts are ultimatolv re- 
turned to the gum pot. The ultimate exhaust 
from the fume recovery svstem possesses only a 
faint soapy odour. Tho thinner recovery system 
operates entirelv separately from the fume recovery 
system. The condensing system returns the con- 
densed solvent to the gum pot, a loss of only 2"-^ of 
the total solvents us<vl being thus obtained. The 
finished varnish is pumped to large settling tanks 
and thence through a De Laval centnfuga 
separator, such clarification having been found 
superior to methods involving filtration. Records 
of runs of tvpical varnishes in a non-rceover\ plant 
are given and show the losses in gum-resin ns fume 
to he 3(>--42''; -A. de W. 

Japan lac; Main (onsttfuent of — VII. 
IJrustiiol tn'>nonieth\il efhft and the mechanism of 
ihe oxidation of unishiol, U. Majima and (J 
Takavama. Ikw , 1020, 53. 1907-1916. (Cf. J., 
1916,' 128. 129, 1007.) 

Onr of the two hydroxy groups of urushiol is more 
readily niethylatf'd than the other and the product 
obtained by partial methylation is shown by a com- 
parison of the properties of its tetrah>dro- 
derivative with of 2-hydroxy-m-tolvl meUivl 

other to be 2-hvdroxy-.'l-methoxv urushiol. ihc 
tolyl derivative can he oxidi.sed to a derivative of 
diphenoquinone and since preciswdv similar plie- 
nomena are observed during the oxidation of hydro- 
urushiol it appears valid to conclude Ih.at 
analogously constitiit^Kl products are also foimed in 
this case. {Cf. J.C.H , Dec >— II. . 

Bexin acids; Belnfionship of rctrnc to - 
{jenated retenes. A. .1 N irtancn Her., 1920, 
53. 18<S(>-18«S9. 

Rete.nk is convolved by sodiurti and boiling nnul 
alcohol into dihydron tciic. m.p 98 r> C . h p 2<)8 ' 
— 210°C at 10 mm , ami tetrahvdrorctcm , vdlow ish 

oil. h.p. 18(F— 18.3*^ C. at 10 mm., sp. gr. l 00.37 at 
100/4'^ C., Fuming hydriodic acid 

(sp. gr. l ’96) and red phospimrus traiidorm rct< ne 
into nexahydroretJ^no, b.p. 17.')°— 1(7'^ ( . at 10 mm , 

BU, gr. 0-m2 at 20°/1°<\, n’V-1 .34<05, octahydr^ 
retene. b.p. 16;1'>~16.'')° C. at 10 min., sp. gr. 0 9n7H 
At 20® /4° C. n-\ l' ’>102:1, dekahvdroretene, bp 
156®— 1-38® C.’ at 10 mm . sp. gr. 0 9.342 at 20® 
t»»*n = 1-51501, and dodekahydroretene, b.p. HR - 
15(?» C. at 10 mm., sp. gr. 0 898.*) at 20®/i® C., n p - 
1*48610. Tlie author cxpre<»'v4*s the view that all 
resin acid* having the formula contain in 

their molecule a hydrogcnised rctcnc nuclcu*. (If. 
J.C.8., Dec.)~H. W. 

Perilla oil. Chia mi. Gardner and Holdt. tSee XII. 

Patent*. 

Phenot-formaldehide condrn*cDion products and 
tke pr^uefion thtriof, A. W. Weilcr and W. T. 
!^binflon-Bindley. E.P. 152,384, 10.6.19. 

Tii> pb«f{ol employed containa op 

oelloloee accUte or nitrooelluloie in eoloiioo. Tho 


prf ducts are non-brittle and much strongw than 
these obtained by the usual process.— L. A. 0. 

Lacquer paints; Preparation of quick-drying . 

Deutsch-jmxpmburgische Bergwerks u. HUtten- 
A.-G., and 8. Hilpert. G.P. 324,722, 28.11.16. 
Rksinou* substances separated from the waste acid 
from the treatment of coal tar oils without carbon- 
isation, are dissolved in volatile solvents and mixed 
with pigments, with or without the addition of 
other resins, drying oils, driers, etc.— C. A. M. 

Luminous I'adioactive materials and ohjexh; Manu- 
facture of . K. Parade, E. von Hidw^g, and 

P. Fuiilstieh. G.P. 324,875, 24.11.16. 

The materials are first coated with Sidot blende or 
zinc sulphide or other luminous composition, and 
are then treated with a solution or radioactive 
substance, an economy of tho radioactive matter 
being etfocted by the application of the same as a 
separate operation.— A. de \V. 

Artificial resin; Preparation of from wood tar. 

8. Ifamhurgor. G.P. .324,876, 12.12.17. 

Wood tar is heated v/ith tho oxides of heavy metals, 
p.q., with zinc oxide at about 1U)° C., and then for 
a short time at a higher temperature Erom 10— 

I 12 of zinc oxide can be absorbed by the tar 
i without injuring tho properties of the resin. 

I — C. A. M. 

j Laiqmrs. G P. :V2t.786. AVeV. 

1 Sitiation of ods. K P. 152,095. AVr XII. 

I 

! XIV. -INDIA-RUBBER; GUnA-PERCHA, 

' Anfimony sulphide. \ an Rosscui and Dckkcr. See 

i XIII. 

PVTINT. 

' Nitration of oih. E.P 152, Olf}. See XJI. 

' XV.-LEATHER: BONE; HORN; GLUE. 

1 Tannins. VI. VhehuUnic and If. K. Freiiden- 
i berg and B Fu k Bcr , 1920, 53. 17-28 -17:kj (i'f 
j .1 , 1919, 591 A ) 

The {rvHtullino prodiu t obtained by the adion .a 
I hot water on (du'huhnic acid iS definitely proved t ) 

' be a digalluNlgliieose; since it is unafleit^'d 
1 eiiiulsin, plia.^eolnnatasc, or ^east extract it is 
' .1 /^glueOM' The amorphous arid i>ro<lurcd siiaiil^ 
j lancouslv vields u sparingly soluble bruf me salt .md 
; apiH'ars to have the formula, it 

I pvrogallol when distilh'il und<T dinunished j'P'' 

viirc it f. .I.G.S , Dec )— H IV. 

ttelafin; Sirelhna of la adds W. R. Atkni 

j .1, So( . Jicatiicr Tiades’ Ciicm., 1920, L 2J8 
i 2.57. 

3’hk results obtaiiunl by different workers at 
different times m swelling, experiments mi 
gelatin left for 4H hrs. in solutions of varimi- 
monobasic acids of varying concentrations .ip 
compared, and it is shown by curves that th' 
maximum RW 4 ;lling occurs at a definite hvdDon 
(onccntration, pn ^A or 0()04X Tho curves in- 
dicate thab acetic acid might also show a rnaxirnurn 
swelling if solution of the gelatin did not take pl.nc*' 
at that com nitration. The quantity, r (limtci 
and Wilson, J., 1916, 6-16), representing the cxc*'^^ 
of the concentration of diflfusible ions m th(‘ jci 
over that of the external solution, exhibits a iiuixi 
mum value at the point of swci mt 

Minimum swelling i« obtained at the 
Doini of gelatin, ph** 4’6. Tliu* tho Qwanti y, . 
aod the awelling are functions of 
oentration of tb# external acid solution.- D. n . 


Vol. XXXIX., No. 28.] 
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Patents. 

Tannin; Manufacture of . Cheiii. Aabr. 

Gruriau, Landshoff und Meyer, A.-G., aiid L. 
Sehlein. G.P. 323,135, 25.1.16. 

Substances containing tannin are ex*tracU^tl wiili 
water, the extract is ki'pt below 14° C for a pro- 
longed period, and the non-tannins which separate* 
are filterea off.— W. J . AV. 

Leather for linings, especuilhi fioin infenor jun- 
tuma of liides, Pr()C(\'t‘i for i nn eo'^i iki the dm- 

nbiliiy of . IT. HoIfnieisU^r ami .1 F.ievshT 

G.P. 321,495, 1G3 17. 

Leatheu, alter tanninj^, i.s steojjed in a ‘-olntion ol 
wood-tar in benzene or metliyl alcohol, in preseiK*' 
of an oiKanie at id, then dne<l, ami die'^sed It .i 
vegetable tanning aoent lias been used, the ext (“^s 
IS first w.ishexi out with water contaiiun}' toiiualm 
and tli<‘ leather is dried before steeping in the wood- 
tar solution In the case ut taw<Hl leathei iht> tieat- 
niont witli uood-tar is prccethsl by imnu'rMnf:: the 
leather in a stiong solution of a taiinin;i: .ifj;ent to 
in purified, concentrated tellulose w astt'-lunioi 
followed by drying — W .1. AV 


XVI.-S01LS; FERTILISERS. 

iSoiLi; Flocculation of N. M. Coinhet .) 

Agrie, Sci., 1920, 10, 425- 136 
The hilt traction ot sods, when suspiuuled in watei, 
IS most easily tloeiiilat<s.l by calcium salts when the 
suRfHUiHion IS neutral, the ad<lition ot alkali .stabi- 
lising the sus|H'nsion The cla\ ti action, however, 
18 flocmilated lioni alkaline susjiensioiiR more leadiK 
than from neutral suspensions, ft is suggested that 
the (lav particles are i)iot(‘cted bv emulsoid (ol- 
loids, and thin la'liave as <'niulsoids .ind not suspi'ii- 
Roidh In this wav the action ot lime whieli, al- 
though alkaline, flocculates clas is (Oi related willi 
the present views on colloid chemistrv Tlie expeii- 
mental results iiidieato ih.at tin* (la\, as an emul- 
8oid, prot-ects tlio largm' partich's in a sod whi< li 
by theni8<d\<'H are huspcnsoid Fine silt sods .ue 
not fic'ci id.ited bv calcium hvdroxide owing to the 
inefricumcy of the lelativelv small aiiiouut of eiiiul- 
ROid clav in protecting tlu‘ larger siispensoid ■-ui- 
faci' expos(sl b\ llu' fim‘ silt — G 

S(nh ' (^>uoht(lt ive t e''l foi ^i>ur-- -- X M Comhei 
.1. Agnc S(i . 1920. 10, 420-421 
Aikut 2—3 g ol th(' aii-diK'd sod i> shaken iii .i 
tost-tuh(' with 5 ( f of a 1 ahoholic solution ol 
[lotahsunn tliKMV.inate 4he development ol a pink 
or reef color. itiou iii ti'e lo|Uul on standing luduates 
th.it the sod has a liiiu' i r(|Uiremeiit as niea-.uretl h\ 
the Hut( hinsoii-Al,i( li(Miiiaii method (.1 . J914. 932i 
The test IS hash'd on interi li.iiige hetwixui the ])otas- 
sinm Kills lu the tliua \ .tii.de solution and the non 
and aluminium ions iii 1h(‘ sour sod, and cannot In 
used toi (|U.iMtit.One iiieasunuients. hut on the 
same sod the lost ma\ .dford iisoful imlMaliotis ol 
the variation in ;ult^lt^ AN G 

Sod: Dftrrinination of mhaffs in - A I* 

Whitin*’- T 1'] Ifiehmoml. and AV P Schooiiovor. 

.T Tnd'Fng C'liem 19211,12.982—981 
O.'i’p; liiindriH] g of llie sml is shaken foi .1 liis with 
.300 e (’ ol 0 5 liNdioi Idoiie acid, the mixture 
allow (sl to settle for 18 Ins . and 200 i e of the 
(dear liquid then transfernul to a flask containing 
5 g. of sodium licdioxuh’ 'flu* (’oiit-mits ol the flask 
aro boiled until the volume is reduml to about 
25 re fif urea is jirosent. the evaporation is (xui- 
tiniuHl to Ilrvn.'s.), 2(K) re i)f 'I 1"- 

Kotlior with o r, R. of Dovaida a alloy (A1 oO Cn lo, 
Zn 57) and the niixtnro is ilistdk'd for 40 inins , 
the animoiiia being collected in standardi^d^eid 
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Aluminium as a factor in soil acidify. J. J. MiraBoL 
Soil Sci., 1920, 10, 153—217. 

Further evidence is adduced in 8U]lport of the view 
that aluimnium is apparently the determining 
lactor ill the ai idity of manv soils (cf. Hartwell and 
Pomhor, .1., 1919, 112 a). Tim toxic effect due to ^ 
aluminium mav lie con cited by the application of 
calcium i.iihoiiate, and mav he reduced by the 
application ol cak lum supia pliosjihate In so far 
as aliiinimum is .i l.ictoi m soil aiulity, tin* author 
considers that Hopkins' method (cf GS Dept. 
Agnc. Bur. Cheiii Bull . 1903. 73, lit) is the best 
one for soil luuditv determinations (Cf J 0 . 8 . , 
Dec)-AV G. 

Nitiof/ni econoniif ui Ihr soil as lufiuvnced hy raii- 
oii% crops aro u n under root tol > ovdiiions. B C 
Wiight Soil Sci , 1920, 10, 219- 2H9. 

In i>oi (iiltnie exjicrinierits it was found tliat fre- 
(pienl cultivation and const'qiu’iit excessive aeration 
I ansed a loss ol t«)tal nitrogen Giidor certain crops 
I here wa.s a loss ol nitrogfui in exiess of tliat re- 
(o\(*red in till' (io[)s, the a( tiial loss varying with 
tlu' ( roj) and llu' soil on which it was grown. This 
loss was found with cert.iin leguminous as well as 
non-lcguminous ( tops, Umh r tlu* experimental con- 
ditions, wheie there w’as iiitiogen-tixation by the 
grow til of eeitain legumes, this nitrogen was found 
in the ( roj) above the gionrid, and it the crop was 
nmioied and not dug in. the soil was deplet-ed of 
nitingen in the same wav as if a non-lcgummouR 
crop had been grown and reinovu'd The Iobrca of 
mtiogen arc* to bo attributed to volatilisation of 
either Ihx* nitrogc’ii or ammoni.i --AV. G. 

Vhosphaif locL and sidphin, ('o-opei afire experi- 
inenf.s for flic roinpo.sfina of - — \V. B. Ellett 

and AV G Hams Soil Sei., 1920, 10, 315-325. 
rNDKU the cxpi'rimental (onditions the addition of 
sulphur to a ( ompost ot soil and rock phosphato 
iiureasod tlie availability ol the pliospluite, and a 
slightly hettoi result still w’uh ohtainefl if, in 
addition, hoise manuri* was a/id(*<l. In the absence 
of sulphui tho maiiuie was not eff(*etive. Oxidation 
of the sulphur piececled the increase in availability 
of the pbo.sphate. Tlu* addition of rock phoaphato to 
manuri* (a mixtun* of horsi* manure and cut straw) 
ihoc'ked leimeiit.ition slightly and reduced the 
loss <jt di\ mativi and nitrogen A still further 
it'fliuiioii w as <‘flV( tfd when sul])hur also was added. 

In this cai>c adflition cl idiosphak’i favoured nitrate 
loim.iuon. whiGt .idditiou of siilphnr favoured 
.imiiumii'u .ition \ laige iiuiuIkm of A’^irginia soils 
weic cx.iMinu*(l .uul sliowed veiy great variation 
111 tlieir powers ('A oxidising suliiluir — AV. (J. 

Sid})hu) Inffuenee of initial reaction on the oxida- 
tion (d - - and (hr formation of avadahle phos- 
phates ,T (J Lipmaii and ,1. S. .Ioffe Soil Sci., 
1920, 10, 327-332. 

The lesults gneu show no atiXanlago iii starting 
with a relatively high h>dr(>gen-inn eoneentroition 
in tlie soil, picxliued hv the addition of snlphiirie 
acid, foi tile couvorsioii of rock yihosphate into a 
soluble form (c* .1 , 1920, 166 \). -AV. G 

rho^phofes in basic slay. Solulality in dtiic acid 

of A Kaysser. Cliem.-Zi'it , 1920, 44, 826. 

Tx molten slag the phosphale exists in the form of 
tiitaleium phosph.ite having a high solubility in 
Citric acid. If the slag is slowly (xk>1<x 1, brown 
< rystals arl^ formed wliicli are only slightly soluble; 
tlicvso eonsust of totrae.ileium jihosphute produced 
by interact ion of tnbasic pho.sphate with lime 
separated from its t'ombinatioh ^ith siliidc acid in 
; presence of iron and manganese. Rapid cooling 
I prevents this conversion of the soluble into the in- 
! soluble (ximpoiind. Addition of silica to the slag 
increases the solubility of the phosphate owing to 
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its combination with free lime, and possibly in part 
to a mechanical cooling effect. On the otner hand, 
flucrspar increa^ the amount of lime and causes 
loss of silioa, the result being to dimmish the solu- 
bility of the phosphate. — W. J. AV. 

Crude calcium cyannrnide ; Determination of cyan- 

aimde-nitrogen in . 11. Neubauer. Z. 

ungew. Cliem., 1920, 33, 217— 218, 254—256. 
Estimations ot the total nitrogen in crude c>an- 
amido do not indicate tiie loiiditiou oi the mateiial, 
as they do not du^eiinun.iu) betvseen nitrogen 
iresent as cyauaniule and us dioanodiunmle, A\hieli ' 
utter coinpouml loniied m deteiioiaUHl 
aniide ami is injiinoiis. In the method ol tieatuig | 
an aqiu'ous cy.inaiiiule solution with must out hydro- ! 
gen, the most an mate Jtv»ults aio obtained when a ' 
Avoak acid is used, and at the same timo an active 
evolution ot hjdiogeii is sciured, and lor this re.isoii 
acetic acid lias l>eon emplo\ed AAith Arnd\ aJlo\ 
t^Cu 60/^., Mg 1(1 /n). The Cl ude i.>anainidc slK>uld 
first be tieated aaiUi }iuic acetone to dissolve any , 
dicyaiiodiainuli' piosciit I g. ol hnely powdered 
material is ijlaced on a cotton wool filter, ami 
100 c.c. ot acetone in succes.^ive amounts ot 20 c.c. 
is ixniicd CM it. The residue i.s tiunsteired to a - 
distilLiition flask, ami 8 g. ot Armi's alloy, 5 c c. ot | 
20 /c magnesium liilornle .soiiition, and 15 e.( ol 
glacial acetic add arc added, the mixtnio being I 
shaken, atid h>ss bs sputing guaidcd against i 
After 10 nuns, a tmiiier 3 g. ol alloy is added, the t 
sides ot the tiask aic iiiiscd and the contents alloAAcd j 
to stand for 10 niim., alter which tlioA aie diluted ! 
to 300 c.c., some iiarallui is added to reduce Irothing, I 
and after addition ot .ilkali, tiie ammonia is dis- 
tilled off aiM osliinateil, the nitrogen present as 
cyauaimde can tlieii Ik' (ukiilated. To asieitain 
the degree ot detenorauon ol the oiiginal material, 
the acetone filtrate may be lollcctecl in a fi.isk loii- 
taining oxalic acid to hx any ammonia jncsent, the 
acetone distilled oft on a watci-batli, .md the nitro- 
gen estimated by the Kjcldahl inetli<Hl. Small 
amounts of nitrogen lot.umsl by tiio (arix>n in tin* 
crude c}anainide .iie determined by .icidilAiiig the 
residue from the ammonia dl^tllIatlun, .iddiiig 
water, and shaking the miMiire, alter wlinli the 
separated residue is ticiled In tin* Kjchlald 
proce.ss,--\V. J, W. 

Oat yrain und ,s//uir, lit^riA .See XIX \ 

Vickerimj apiui/s. Cook. See XIXu 
PaThMS. 

Dhosphales , Met h'lniciil ti eatuy/^nt oj itu ulcir 

, W. P. Thompson. From La (’/omj). des 

Phosphates dc C'un'ituntine. K.P 151,684,11.6.19. 
NATUKAii phospliaU'S consisting ot niaU*rial rich in i 
phosphate as.socMU>d with poor mateiial are tro.iteil ! 
by grinding siitlicientlv (o redme the rich niiiterial - 
to a granular londilion, the poor matenul coaling '• 
the richer as a iKiwder. The material ih pasH*<i j 
through a rotary disintegrator, whu h picks the j 
material up and causes it to tail on to beater arm.s, i 
In tnis way the grannies are separated from the ! 
‘powder and the whole is lield in .suspension in tlie ! 
air. A strong curient is blown through the disin- I 
tegrator and the matcri il is carried into a senes of 
compartments in which the particle.s are wparnted 
according to density. The granules lall first, form- 
ing a fraction richer in phosphate than the original. 
T& powder forms a secona fraction, aJad is suffi- 
ciently fine to dissolve completely in citrio aci<! 
solution.— J. H. J. 

Trees and other growing plants with woodMkt 

stems; Treatment of growing . A. A, liock- 

woojJ. E.P. 152,269, 15.3.20. 

To stimulate the growth of trees, or to free them 


from parasites, or to improve their fruit, a hole is 
bortfd in the lower part of the stem, or in the root, 
andl' suitable liquid or solutiona are poured or 
siphoned in, the treatment commencing after the 
ft:ip has begun to flow. Ammonium or sodium 
nitrate is bcneficiiil to growth, solutions of citrio 
or malic acid and iron citrate improve the quality 
and colour of pears and apples, while for the 
destruction of parasites, solutions containing both 
nitrogen and sulphur, such a.s ammonium sulphate, 
j or mixtures of sodium sulphide and an alkali 
nitrate, iiavo proved effoetivo. Examples are given 
of the use of 5 sodium nitrate solntiun and 10% 
.imnioniuin .sulplialo solution. — \V J. W. 

.S’oi/ and seed inoculatiou. C F, Diller. U.S.P. 

1, 3.51,808, 5.10.20. Appl., 29.10.19. 

Si i.r.c'iKi) soil organisms are Irood from organic 
nutrient material and grown in AAatcr containing 
a .small amount of an inorganic stimulating salt. 

-J. U. J. 


XVil.- SUGARS; STARCHES; GUMS. 

Cane juice ; Influence 'of the amino-acnls in on 

sugar technology. 11. I Waterman and J. W. L. 
van Ligten Chem. Weekbiad, 1920, 17, 559- 
562. 

Thk previous observation of Waterman (J , 1918, 
133 a), that amino-acids inhibit tlie breaking down 
of the inonoH's by sodium hydroxide, is found to 
hold also for ealcium hydroxide. Dextrose solu- 
tions wore boated to various temperatiiro.s in 
piexonce of A'arious quantities of lime, lioth with 
and Avithoiit addition of aiinno-acids, and the 
(luaiitity of sugar left in caidi c.is<* dcU'rmined by 
till' poliiriiiK'ter. In ilie (onliol tests tlie sugar wiis 
r.ipidly (le^troAed, and tlie solutions darkeinsl, but 
aimiio-iuids were found in nearly all cases to exert 
j iinjiortant inhibitory effects. Tlio ob^ci \ .itioms are 
I ol impoiiance for the sugar iiidustiy, since the 
amino-aiids piesent in the ('\press<*d jmex’s mu.st to 
Mime exU'iit prevent destnntion of the iiioiioseH by 
till' lime iiMsl , the lime Holnlioiis hmhI aie i ontrolled 
hv titiation with acnls in iiri'senix* of pbenol- 
pbtha!<on. tln' aUDno-acids do not. imirkcdl^ afFcit 
till' uulicat-ir -- vS 1 L 

Iiift ''iugitr fnitorg pctuhnds, Detenninnhon of 
mold tire in — . L. Aik in .1. Jnd Kng 
Ch.-m . 1!»2I). 12, 979—981 

.Ahovt 25 g. of sand (iligeste<l jneviou.sly aaiIIi hot 
hAdnadiWie acnl, wa.sfied, lined, and jia^sMMl 
through .1 ()‘25 mm -mosli sieve) ih plaixsl m a basin, 
dried, and weighiHl; a qiMiitity of tlie .sample, e.g., 
iiiol.ussos, massei uites, etc., containing not more 
than I g. of dry substance, is then AAoiglusl into 
rlic ba.sin, 1 c.c. of water ns added, the bri'-in ia 
|*la( cd on a waU'r-hiith. and tin* mixtiiri' stincd for 
3 nun-, and dried at 10.5’ (' for 0 lir« , or until the 
loss in weight after I hr. drying is les.s than 0T%. 

— W. P. s. 

.S'urroAi’; Mechanism of the, inveision of . 

Stvdiri in catalysts. XIV. C M. Jones and 
W. (k McO. f^ewis Cfiem. Soc. Trans., 1920, 117, 

1120 -nad. 

Thk velocity of the inversion of sucrose in nreeence 
of Nlli) sulphuric acid was determined at 20®, 30®, 
40®, and 50® C., at various concentrations of sucroie 
from 10 g. to 70 g. per 100 c.c. of solution. With 
increasing concentration a definite increase in the 
velocity constant was observed. The average 
activities of the hydrogen ion wore determine 
elect rometrically in the various solution, and it is 
showm that the alteration in the velocity constant 
can bo completely accounted for by allowing for 
the stoichiometric correction for the water present 
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and for th© change in the activity of the hydAgen 
ions. Tho inversion prooess is bimolecular, con- 
sisting first of the union of tho non-hyiijrated hydro- 
gen ion with a non-hydratod sncroso molecule, this i 
process being practically instantaneous, and 
secondly tho actual inversion reaction The ac-tivity } 
of tho hjdrogen ion is found to be an exponential | 
function of the concentration of .sucrose and watei | 
present, and the enviionniental catalytu influence i 
ot a rnoliH-iilo of sucrose is idcntnal in magnitudo 
with that exerted by a niohHule ot dextrose plu'' a 
molecule of la^vulose. — G. F M. 

Fohj'^iK ('haiidrs I. M pflnjlut ton of sfaidi. P. I 
Karrci. iielv Chini. A(‘ta, 192(), 3, 020 -02.’) 1 

Thrkk products obtained by methylating starch , 
containc'd respectively 1, alxuit 1 5, and 2 methoxy ; 
groups pcT th(\y did not reduce Fchliiig’s | 

solution and }iel(ic<l I’esiiectively reddish-violet, 1 
bro\vnish-\ellow, and .ilriiast imperceptibly yellow j 
colorations with iodine'. Preliminarv molecular ; 
weight detc'inunations on tlio third j)re[).iratioii ; 
indicated tiio value 1000 — 2000. (('/• J U ; 

. -T. H P ; 

Patk.ms 

Adhesive voinposition and juoccs.s o/ muArru; sump. 
W. Alexander. F.S.P 1 ,:«7.3S2, 20 1 20. AppI , 

13 3.17 

An adlu'sive composc'd of about ecpi.il weights of 
calcium cliloridi' ancl dcxlrini''(‘d starch siibvtanti- 
ally Iri'e Irom gIu(o''(', shows no tacKincis on it-' 
oxposc'd surlace when c'old 

Charcoal. G.P. 307,701. See Tin. 

Aotate^. USP 1,338,010 .SppVII j 

Yend. G.P 324.800. .s’pp XVlil 
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Iha^lnlic ! I. ii'initi'iin; Trchiiind rndhud the 
dete,m:u,a,o„ ../ tl.e "I 

K Osluina J. IihI. K.if? CluMii , 12. 

90 :i 

Tkn <■ i Ilf ii i-ciliitiin (if liK' siiiniilc it- .iiMoil t« 
)(l(i , V ol 2 Milulilo Maifli .solution licitoU 
,,revi<iu,slv to -10" C, tlio iniY""' '‘h' 

L.niiiTiiluio loi M mills., uml 10 o ( of 
hyiliosulo Miliitiim KS tlion ••lUloil C-r.i . 

titles ,,1 this nustiue u.e l ' 

tx'st-tubcs each i-ontaining o c e ot 1 ihliiv. . 
tion tho tubes ip' lio.ited in a boiling w .itei -b.itli 
for io imn.s , anJ tho Miialle.st i|uantit\ ol the nii\- 
lure rei,u,ri;i to roilme the Kelihne'.s sol;".ou s 
noted Kori.iuhe and tallies aie mien Io i .ih u- 
latins; tlio lesults ohtaiiiod into 

Saeclwrnee (mrd t.ur) ,n 

'"z' ph.N.sioi Ohem" litlO, 107. 2ti!l- 

314. 

VAnioiis hii'hiv aitive prop ratioiis of mvortase 
were obtained from autol>sed yeast means o 
Z”p“n « ith aleohol. IV' ipiantitatire est.nia- 
tfonTof the ai'livitv of tho diltoiont preparations t 
was found that ahiint two-thirds of the total urn rt- 
tie niitolvsed voast roniains in tho past> part 

X? tt iC I'aa Wp .of- ;r '’0 oj'T" 
;S‘;!^»rati’^^ 

thS iaUrtL retained t>y the paety portion of the 


autolysed yeaat, th© active prcparaf||oii would there- 
fore form lldOO part of tho fresh yeast from which 
it wSsS pr©pare<l. Tho a.uthors at the same tim© 
admit that their host preparation is by no raeana 
pure. — S. S. Z. 

Invertase action^ Theoty of . L. Michaelis and 

M. llotlLstcin, Ihochem. Zcits., 11)20, 110, 217 
234. 

Invkrta.se oombines w ith 1 mol of sucrose and forms 
and acid having a di-s'^ot lation c()iistant3x 10 This 
acid (Ilssoc Kites in solution The undissociated 
molecules of tho acid dc'composc^ siioutanoously into 
tho products of the enzymic degrsKlatioii Ihe 
anions, on the other hand, aic stable lliis tliwry 
explains tlie influence ot the reaction on th© action 
of the enzyme w'lthin ccitain limits of hydrogen ion 
concentiation.” S S Z. 

Enzymes, Influence of temperature on — — especi- 
ally on rennet and pepsin. A, Koriig. Biochem. 
Zcibs., 1920, 110, 2e») -287. 

Rennet and thrombin are more stable against high 
•temperatures in concentrated solutions and in 
glvceioi than in dilute solutions. The inactivation 
of rennet by )»eat ma\ be delayed by increasing the 
quantitv oi milk, as tho latter contains protective 
substance s Inciea.se in temperature up to a certain 
limit acceleraU'S the action of rennet 
activating influence becomes evident only at 4o y- 
The inactivation of pepsin ancl diast.ase nl.so only 
becomes api>arent at 45° C. ISo difference as 
regards in.aetivation by heat is observed in con- 
ccntratc'd and in dilute solutions of pepsm. Ino 
different behaviour of pepsin and rennet as 
inactiv.iuon by beat su])ports the theory that they 
are cliflercnt enzymes. — vS S. Z. 

IVu.sf nufrition and fennentaiwn Does d^velop- 
aieni of yeast oitur uifhout 
su(jar' T Rokoiny Ceiitr Bakt , 1920, II , 
50, 23—33 

' The author finds that it is possible for consider- 
' able- increase of ^east to occur in solutions contain- 
I 111 ''- no trace of sugar. Besiclc^s tho ordinary fer- 
mentable sugars, fhamnoso, arabinose, lactose, pep- 
tone asparagine and other amides, tartaric, acetic, 
uul citric acids and. under cxirtain conditions, gly- 
cerol are all capable ot supplying yeast with the 
carbon ju'oossary tor its growth. 

Uctdiohe fermenlmhnn. Effect of puimrotes, al- 
dehydes and Methiilene Blue on fei mentation of 
,, Incase [dectiase] hy yeast pnee and ^ 

piescnce of phosphate. A Hardcm and h, R. 
Uculev. Bloc hcnii. J , 1920, U. 612-053. 

Expkhi MENTAL cvidonco IS brought forward to show 
that aldehydes and pyruvates act as hydrogen ac- 
(cptors According to tho pyruvic acid theory, "the 
final sta^m of th© alcoholic fermentation of sugar is 
the reduction of acetaldehyde (prodiic^l by decom- 
povitions of pvruvic acid), a reaction which proc-eeds 
‘o rapidlv that onlv an extremely small coiicen- 
tiatum of aldehyde is present during normal fer- 
■ mentation. Further, the production of the? pyrtivic 
.acid from sugar appears only to be pOi>sible when 
; some acc-eptor for liydrogen is present Some such 
acc-eptor is probably more or less rapidly form^ and 
; reduced dui%ng the period of delay which f()ll()W8 
i on the addition of phosphate, this process being 
I accompanied by a corresponding increase in the 
’ formation of pyruvic acid, untia sufficient of tnw » 
being prodiiwd to provide the amount of ao^ald©- 
hvde neoessarv for the maximum ©ffect. When, 
however, easilv reducible aldehydes or Metnyteno 
Blue are added, these act as acceptors and a much 
more rapid attainment of the maximum becomes 
po-ssible. — J. C. D. 
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Tyfi^us-paratypl^us group; Decomposition of pen- 
toses by bacteria of the . W. Stern. Centr. 

Bakt., 1918, I., 82, 49-66. 


Typirua bacilli decompose xylose, but not arabinost'. 
Paratyphus A bacilli decompose anibinoso with 
liberation of Ran, but they do not attack xylose, 
paratyphns B bacilli, ho\Ye\er, decompose both 
arabinose and xylose, a roducinR ac tion and lorma- 
tion of gas tukuiR place in mcKst cases. This b<'- 
haviour towards pentoses is absolutely charactc'i- 
istic and furnishes a valuable means ot diffi'i- 
entiatuiR typhus and paiatvphus bacteria. 

- T. H P 


Alcohol; Detertion af denatui Cil tn spiitL'^. 

P. Hasse. Pharm Zentralh., 1920, 61, 6111—010 

The method depends on the dc'tc'ction of acetone and 
pyridine which ate contained in (lei man (huiatutasl 
alcohol. Ten c.c. of the spirit {e ii., brand) ) con- 
taining not more than 60 ' of alcohol is acidified 
with sulphuric acid and 6 c.c. is distilled; 0 6 cc 
of the distillato is then tieated \Mth I < .c ol 
ammonium Bulphate solution (ammonium sulphate, 
30 g., water 46, and concentrated ammonia, 10 t c ) 
and 2 drops of stKhum mtroprusside solution 
(sodium nitroprusside. 1 g,. water, t c e 1 A Molet- 
rod coloration develops u ithm 30 imns. it as little as 
0‘0l% of acetone is prestmt To detec t pyridine, the 
distillation residue is rendered slightlv alkaline an<l 
its odour observixl Tlio alkaline niixtuie is then 
distilled, and 1 c.c of distillate < ollei ted and treat«sl 
with 0‘3 c.c of 2 mercuric diloinh- solution A 
whitocrj’.staihno pnx'ipitate forms graduall) accord- 
ing to the amount of pyridine [in^vent. On appK ing 
the te&t to brandy to which denatured alcohol con- 
taining 0 5'’'^, ot pyridim* (1 drops to 106 c( of 
brandy) had lieeii added the pre< ipitate appe.ired 
after about 20 hrs , with larger (piantities of tie* 
denatured alcohol the precipitate appears much 
sooner. — W, P. S. 

Inversion of sncioo'. Jones and ^X‘Wl•^ St e X\ II 

Yeast fermentnUoD Masters .ind Maugliau St f 

XIXi. 


amoi lit of hydrogen peroxide by a given weight of 
Hour, an idea of the amount of extraction of the 
flour can l>e o|)tainod. The method is more accurate 
and more rapid than the ordinary chemical 
motliods. — W. G. 

liread-making pioperites ttj fhnr; Kffecd of rcriain 
organic Mih.shincc.i on the - ~ and on the fei- 
mentation of ifcast. H Masters and M. Maiighan. 
Biocheiii. J.,'l!)2(), H. 686-602. 

The amount ol fermentation produced hy yeast with 
sugar and water and in the dough laned with the 
age of the )eiist. Tlie maximum <*fltHt was ohtaiiiisl 
on tlu* .second or third day alter the yeast had 
heen compresscil. 'I'ho ratio ol l(>rm('iitation of the 
\cast with sugai and watei to the leiiiieiilation in 
the dough was apiiniximatelv constant. The maxi- 
mum mcreasi* in volume on baking was ohtanuxl, 
under the (oiulitions of the <*xp(>nment.s, when the 
dough was alioweil to ris»‘ lor 40 mins , hub this 
laetor in.iy \ary with the proportion of the dilTerent 
lugredieuts Used. The ai iditv ol the dough in- 
( leased with tlie time of lei mentation, and tlw^ 
aiidity ot the bread deireased with the moisture 
lontent The addition of lime-wati'r to hn'ad does 
not appear to pievent the ]tr*nluction ot atnl, but 
It lu'iiti alises .any .k id loriiu’d, in the oresonco ol 
lime-water a smallei loaf was obtainea. On the 
ad<lition ol liesh ox-vS*'ruin the maximum increase 
in the si/e o) the loal was produced with 1 pt. ol 
serum to !(K) pts. ot Hour The power of the serum 
to nu roast- the .size of the loaf diminished rapidly 
on keeping, hut was not destrovinl bv boating to 
"*()■'- 6<r V Willi phospliates tin* la-st icsults were 
obiaiiit'd when monosodmm dilndrogen idiosiihat^t 
w.l^ added in the proportion of 1 pt ot phosphate to 
200 pts of flour. Neither phoijihatti nor serum 
produM'd any ini roa'-c in the si/.t* of the loaf when 
tin- biead w.i'. raist-d with a ihemual raising agent 
U.'uv ptitato, rooked potato, and ptdato floiii, when 
siibstituttsl loi an i-tpin .di nt anmuntof wheat flour. 
tlMiHiiishcd tin* exp.nisioii of tin* dough on fermenta- 
tion, hilt lioth law and (ookiM pot.ito gave a largi'r 
lo.ii the nn i.*.t>»' ht’ing gre.iter with < o okM than 
■VI til raw fiotat » - - .1 (' P 


}*\Tl MS 

A/a/t, Mcfhixl (Hid (I fipa I at 0 1 fa iinii>ho i 
H. Schott. E P 117.072, <> 7 20 (’onv , 26 6 lo 

A THHBB-passage null with Olilv till'* lulhl-, i> 
daimi'd. The mail n < iii-hcd lH*tw<*i*ii t}.. tir^i and 
second rollers, stiMiaOd int4> gryat*. and ^pdt lo 
sifting, and thes** ,ire gjoiin ’ '-eparat^'K hwi simiil 
taneoii,sl> bt*tw(en the se/oiid and thud j/>II4*m th. 
groats Wtuecn tin* innhll.' p-ttnai^ and tin* ■^|*< ll 
between the two md porn.n (I the roll- i . 

Yensi; Manufai t i n; t,f u-’ng <i^ff Lt-ff, ,,.( 

pressings and id! (tpsts^^d uti t l.m wt U.prtf* 
(P’Reinke. (f P 321, wrj, Ml te 

The fliuehannc' Injiinl fo (ulnvaiion of tli.- 

yeast h enriched, .uter pirdui*,:.. witii nnoiuiiu' 
nutrient constituents hv tin* a-hiiTiou ot >hj<lge Ironi 
the refining ot --ugar ot a sointmn oh»auie/| In 
treating such sludgo with li\dio< hloric mid until an 
acid phosphate rca tion is obtained - (! \ M 


XIXa._F00DS. 

Flours; Action of *■ hydrogen peioridc on 
Marion. Comptes rend., 1920, 171, 801 — h/kJ. 

Am. flours contain a catalase, in amount varying ’ 
with 'Iho percentage extraction, tho offals having j 
tho highost content. By measuring the volume of 
oxygen liberate in a given time from a given ! 


^/d/. /.iiiiifa/i'>n<i tif fht itd,.iln\t’ tt\l /-.< drtt'i- 
iihuk'J ihi' Ipoddu of U It.ihn Milchw 

/•nil . t?>, lN 7 2t>') 

WhIIsI tin* M'tlulellc HIuo nhlin ! loll tist lUH - 
• •■It. nil \.ilm .Old is hi It. I 111. in no .»(, all 

tin* icvtills ,)bt, lined h\ il show in;in\ uhtiorm.ilit n-s 
.ind th«* inhumation m. 1 led hv tho test n in no 
w.i\ ,1- leliahli' as thit gi\.n li\ a ilieniicd «ml 
li.n t4*rioli>gic.d cx.uninat mil W P S 

Tr I f>‘ pf t<li' fitHh I'm to I'/iir/i i>>nl'iin\ 1 1 
.8 Erankd uel I’, .Na*-''.ui Mioi hcin /o|i', 

pvju. no. 2-'7 

\ Ti'irnniiu ( >1)1. lining 2 nmis ot livptophan jumI 
! mol .u .d.iMiMo w,i. oht.iined liom iln* pr.'Kiurls 
ot hi lroh'.i. ol ta-MM with potassinin h\drcxil' 

f/7 .1 (’ s !)... > s S / 

I’lttltiiti id ft- iiimno 'iintips tif the / 's 

Edih.n lit-: / pliiMoI ('In III . l'»j:i, 107,62 7.< 

Thf, N met)i\l \ »lin'^ ol proteins ol ililfi ietit oiigm 
uid eoinpoMjion >in !» as gelatin, lasein, giitlnn 
B< n< e-.Ioncs pr'>teni, edestin. ami pumpkin glohii 
liu .ir** of fh*' same orfh i . CliipoiMe sulph.de and 
sturme siilphaU' also show sitnilai N-moth\l lalms 
whiU* csoi III sulphate .iiid stomhrin sulphnh- are 
tint methylated nt all Gelatin hydrohsed with 
alkali for i hr, gives a higher N-methyl %alue tluin 
unhydrolysed gelatin. On hvdrolviung g4datin with 
at id the ratio N-methyl value /“ formol value 
falU after the firiit | hr. of hydrolysis to about a 
half of the original value, but subsequently remsmf 
constant. The same fall in the ratio of tho teo 
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values IS observed wlicn gelatin and casein| and 
clupeine sulpiiate ar<‘, hydrolysed b\ tryntie <vgea- 
tion.— 8. B. Z. ^ ^ 


of 

106 


.1 ]>CK>b 


I u s and the pJ^ysuftd properties 
•1). J. (Icn. PhvHiol., 1920, 3, a5 - 


Tub auihoi deals fully witli the luttueiue of acids 
and alkali^ on the physieal properties «)l proteins 
hiuli as gelatin and (‘gg albumin. (Cf. .1 T.S Dec ) 

.1 1 ) 

Ideals, ( tiliHihon ()j kn{, labhit, hoisv and seat 
as fond A. D Holmes .uid li. , I Deuel, pin 
d In 1 Kng Chem , 1920. 12, 97.V-977 

d Hfi <lig( stibilitv ol ilie loiii meats mentioin d \\as 
proved to be essiuitiallv the saiiK' as that ol other 
.and be tl< f -know n mt'ats AV P, S 

fktf aiain and stiau, Cuinpostfivn and jaopeitu’s 
of W A lleiiv .1 Ague Sei , 1920, 

10. lU 

A \hu\ del.iib'd stud\ ol the taitois .itiecting the 
loinposition and propel tie.s ol o.it gram nith a 
brieter study ot the stran., Thi- moisture content ►, 
of thf' giaiii \ar)('s ( onsiderablv with the loealitv in 
which It IS grown, the length of time alter thresh- 
ing, and the liNgiometiK (omlition ol tin- atnio- 
sphers- Most ol the latt> suhslaine* in the grain 
IS present in the aleuione la\er, onlv about 11- 
12'/, being tound in the geim 'I'lu' ether extract 
nlway.s rout a ms houk' hnel\ divided solid matter in 
suspen‘-ioii \aiying in aiiiount iiom 0 2.5 to O'/ ol 
the total Klee latt\ adds whilst almo.st absent 
in the ell tioin Ireshlv ground kernels, rapidly ' 
increase li the meal is kej)!. Drying the gram, . 
as IS done m the manulacture of oatmeal, 
diLQinislns the rate ot hulrolvsis ol the fat. In 
the growing r)at uikIoi the soil and diniatie (Oii- 
ditlon.s at KihiiaiiKuk. rile absoiption of nitrogen 
end potassium Irom the soil is piartnally complete 
by the time tlie kernel liegins t(» develop, wliilst 
tho absoriiiion ol phosiihorus and total mineral 
matter ami the aceumulation ot div matter con- 
tinues until tlie jilaiit is matuu- Migration ol 
nitrogen pliospiioi us, and potassium compounds 
tioni the sti.iw. husk, and (half into the kernel 
prvK t'cnls imiil matiiiity is leadied The eompoiieiit 
grains in a spikelet varv in Wi'ight, piojiortion of 
husk, and < hemu a| c omposiiion , on an av(‘rag«‘ the 
laig»r giains aie 1 ic'her in oil and nitiogmi. The 
( ompcssitioiis ol tile kernel ,ind ol the gram ol a 
l.irge luimhei ol varieties of oats are tabulated 
111 a particular gioup 111 tlie sehmne of tabulation 
a (onmMon is shown to exist hetwc'en the weight 
ol the kernel and othei ehai alters of the gram. 
Thus m the case ot white grams with .1 thm hu.sk. 
as the kernel incieased m wcught. the- propoition 
ol husk d<sieas<'d, the oil and fihie dimmisln>d, 
whih' the faihohvdiat«'s. the > n ld ot giaiii pel acie 
and tlie pioiioilum ol gram to gram and straw 
mci eased. The “ mealing powc-r ” of mits raleu- 
lated from the ‘‘ kiln dried ” giain varied m 
proportion h) th.' amount of keinel in the gram 
Oatmeal from SioUh oats contained a large* 1 pro- 
portion ot water, iiitiogi'ii, .ind ash than did an 
interior sample fiom Plate eiats, > leld ot gram 
per acre* is a'-^-oeiated clueftlv with the average si/.e 
of imDvidual grams. The huger giam gives tlie I 
grcMter vield. weight per bushel and* proportion ot 
kcinel The production of stiaw vanes m the 
opposite direction to that of the vield of giain. 
Se.asoual changes and application ol fertilisers pio- 
ihiwl .omparatnoiy littli' ilmnnc lu the 
siiioii ot the gram Seed sown m Jamiaiy yielded 
gram, <m an average, heavier .and containing less 
husk Uian later sown seed Locality, including 
elevittion, ihin.itK, nnd soil conditions, w.is the 
e u so of he Rrentest modification in tho characters 
ol tiio urain Compared aith home-Rroirn oats. 


imported oats arriving in Glasgow had a grain 
which was drier, smaller, contained a thicker husk, 
was richer m nitrogen and oil, And had a lower 
weight per bushel. Tho kernel containcxl more 
fibre. Ot tho imported oats, the grain from 
Manitoba was the larger and heavier per bushel. 

-W. G. 

Moistine content of (ereaU; Automattc indicator 
of the - , M t'hopm. Comptes rend., 1920, 
171, 800— 8t)2. 

An uiitfuiiatu drying apparatus is figured and 
described. Ttn* giam is moasiin'd, not weighed, 
jind its passage’ through a vc-rtical electrically- 
heated tul)(‘ of known capacity is controlled by 
v.ilves. Tin* moisture driven off is led to a con- 
denser and IS eollectecl and measured. By means 
of suitable inecharueal devices the process can be 
made c’oritmuous — W. G. 

NDffif ; J)i<icddnld\f of after treatment with 

soda W. Ooclden. J. Agnc. Sci., 1920, 10, 
437- 1.50 

Whkn chopped oat straw is soaked overnight in a 
1 .5',' solution of sodium hydroxide and then 
stc’amed the next morning for 1 hr. in a farm 
hteamcT, a product is obtained w’hich is practically 
ne utral aiicl may be fed as such or after washing 
with water. By this treatment the digestibility 
(tor sliecp) of tlie organic matter of the straw is 
increased from 17 3/, to 73’7 / , of the nitrogen-free 
extractives from 39-0/ to 02 9%, and of tho crude 
fibie fium 00 1,0 87-4/. For maintenance pur- 

pose’s, as estimated by the proportion usefully 
cligested, tlie diy matter of the* treated straw ha« 
roughly 11, timi’S the value of the original dry 
matter, wluUt ftii production pui poses, measured 
by the pioportioii available after digestion for pro- 
ducing growth. Its value is nearly double. Tlio loss 
of dry matter mvohc’d m tho treatment amounts 
to 20 or )1 tlie straw is vvasho>d after treatment 
to 3.3.5". Allowing lor this, there is still a clear 
gam in cdlic leney of about 20 for maintenance 
purpoM’H and 45 ^ tor production purpo^s if the 
treated stiaw la Ic'd without washing. — W G. 


l*eaf moss; l/aiestibiliti/ of after treatment 

}(itlL acid W Godden. .T. .Agric. Sci., 1920, 
10, 4.57—459 

.V PKonuKT'VUY aiticle prepaied by subjecting finely 
.slnedth'd peat moss to the action of gaseous 
hvdrogeii cliloiide. and subsi?quontly expelling the 
hitler from the rc'Sidual product, when examined 
as to its digestibility and feeding value, gave 
results ludicatiiyi that it ran only be classed as a 
low-grade fodder. — W. G. 


Fi uii:(lifinical method for the detection of a prior 

jtozeu (unddion in . W. M. Dehn and M. C. 

Taylor. J. liul. Eng. C'hom., 1920, 12 , 977—979. 
When fruit is frozen the sutrose present is con- 
verted rapidly into invert sugar as a result the 
(lest I net ion oi the uienibtaneb or tissue and the free 
mmgliug of the sucrose' witli inverting acids and 
invertaso. If, therefore, the ratio of invert sugar 
to sucrose ho determined m a fruit before and afteP 
freezing (in the? l.ihoratory) the data obtained will 
affoid i videuce as to whether or not the fruit has 
been frozen previously. For example, a sound apple 
was divided into two parts, .4 and li ; tho former 
was .malysed directlv and the latter after being 
fiozeii (iix a mixture ot ice and salt) for 16 hrs,, 
thawc'd. and left standing for 24 hrs. The results 
obtained were " 


Invert siiKfu sn(ro«o 

\ . 0 1300 0 1070 . 

B .. 0'22d5 . 0 0863 .. 


100 • 791\ 
100 • 37-7/ 


Percentage 

Invenion. 

87-47 


The pereentage inversion is calculated frtim the 
i formula - l(HKK)(8 100.1+ l-a528«, where the value 
' 79.] 37-7 5^ and 1’052 is the ratio of molecular 
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weights of 2 mols, of hoxoses to 1 mol. of 8ucr(»e. 
In the COSO of peaches the percentage inversion 
value is 8 93~<12*00. This percentage inversion 
value decreases when the fruit has been frozen pre- 
viously.— W. P, S. 

Vitamins; Nomenclatvre of . J. C. Drummond. 

Biochem. J., 1920, 14, m. 

It is proposed to drop the final “ e ” of Funks' 
word vitamine. This removes most of the objections 
to the original term and claasifiCvH the substances as 
of undefined constitution. The various vitamins 
are conveniontlv referred to as vitamin A, B, C, etc. 

-J. C. D. 

Vitamin A; Technique of feeding tests on . 

J. C. Drummond and K. H. Coward. Biochem. 

J. , 1920, 14, (k)l— 064. 

Thb method employed by the authors for routine 
testing is described. Great emphasis is laid on the I 
purity of the basal diet with regard to the A j 
vitamin.— J. C. I). i 

t 

Vitamin .4 ; Nuts as source of . K. H. Coward 1 

and J. C, Drummond. Biochem. J., 1920, 14, 
605— 6(i7. 

Thb common varieties of edible nuts appear to be 
of little value as souices of the laUsoluble vitamin 
A.-J. C. D. 

Vitamin A; Vnliic of animal and veqctahle oils aiul 
fats as sourres tif . J. C Drummond and 

K. H. Coward. BuM-hem. J., 1920, 14, 668- 077. 
No hard and last line can i)o drawn between these 
two classes of oils and fats when their value as 
sources of tho fat-soluble vitamin is lonsidered. 
Certain vegetable oil.s, as for e.\aniplo palm and 
yellow maize oils, are in the ciude (ondition good 
sources of tho vit.amin. The presence oi vellovv 
lipochromo pigments, formerly believed to he an 
indication of the pre.senc<' ot tho vitamin, is non 
found unreliable tor this purpose, Tho diet of an 
animal is an important factor governing the fotid 
value of the fat derived from that animal. Both 
animal and vegetable oils and fats tend to lose 
vitamin A on refining. - J. C l>. 

Knyzmes. Kdmg See XV III 

Phosphatide*, Fntsth S^e W 

Butter fat. Reilly and Hu kinboitom See XXIII 

Proteins. Fearon .S^rXXlH. « 

Patk.s'Ts 

Preserving potatoa and the like regrtalde sub- 

tiances; Process for \Vaut|uier et Cie. K.P 

137,808, 30.6 19. • Conv , 15 1 19 (Cf. K.P 
122^422; J., 1920, 382a > 

VbobtaBLB material is scraped, shredd«<I^ or other- 
wise comminutcvl and depnvfsl of its moisture in a 
Mrforsted drum centrifuge, fiiter-prefs, or strainer. 
Til© liquid obtained is pass«Ml through '• ..<Mi-per- 
foratw drum centrifuge to remove suspendi'd 
matter, or is allowed to settle. The holi<U obtained 
10 the second operation are iid.lo<l to tbos«y obtained 
ID the first, and the whole is desiccatc<l - 1. H. J. 

M ilk-f at ; Manufacture of . K B Phslps' A F. 

Stevenson, and J. C, Baker, Assrn. to A. W. 
dohnsion. U.8.P. 1,^54,68:3, 5 10 20. A^pl , 
26.6.19. , ' 

MiliK is separated and the ercaro washfxl first with 
water and then with acidulated water to render tlie 
emulsiot) ^stable and the fat particlea capable cd 
coalescence The fat and acid wash water are then 
separated,— J. H. J. 


Pro 'ein and phosphate -of calcium and magnesium 
/j0>m acid waste waters; Process of recovering 

. A. Giesocke. U.B.P. 1,364,822, 6.10.20. 

. Appl., 10.^19. 

The acid waste waters from corn (maize) steeping 
are partially neutralised, with the result that a 
combination of protein and calcium and magnesium 
phosphates is precipitated. — J. H. J. 

Bran; Production of albumin and fat suitable for 

j fodder from . Vorsuchs- und Lehranstalt filr 

j Biauorei in Berlin. G.P. 324,122, 9.5.18, 

I In order to liberate tho iilhiimin and fat from the 
j aleurone cells in bran, it is boiled for about 5 rains. 

1 with Hiilphuric acid (5%) or hydrochloric acid (20%) 
j or with alkali, under winch treatment the cell- 
walls swell, after which slight pressure suffices to 
burst them. — W. J. W. 

Foddei , Manufactuie of fiom straw. Ver- 

edfluugsges. fur Nahrungs u. Futterraittol. G.P. 
:324,64S, 19.5.18. Addn. to 305,641 (J., 1919, 789a). 
The constituents dissolve<l from straw whith has 
been treuW us described in tho original patent are 
precipitaUHl, and the v.hole mas.s, frinnl from salts, 
IS u.scd as fodder.— C. A. M 

Ntiaw t>r simda) material; Treafment of for 

fodder jaoduciion. ^'clc<l('l^lngsgch fur Nahr- 
niigs- uml Vuttonnittcl G P ;32i,K93, 2:3.10.18. 
Addn 10:305,611 (J.. 789^),^ 

In the process desi nbiMl in tkiinimshnal patent, 
diM'p iligesting vessels are used |e<l liy ilA<i alkiilinc 
luinors are eniploved, to adi'jir» U'st me i-oinpleto 
immersion of tiie stuiw \Mtb()Uft'dro4ue consniuption 
of alkali. For 1 pt of straw, of 17 caustic 
soda liquor is used, tho vv asteXi(iiior being regener- 
ated hv .uldition of ()'0(3 fjt. 5d’ vodintn liydroxido 
The eonsuniption of sndiu’.i hvdrnxidi* after four 
treatments amounts to S of tin- straw -W. J. W. 

Foddfii (onttinuntf ea/cium chloiide; Manufacture 
- - - from straw etc l> Domisch G P 
:32I.HiN, 16.5.1S 

(’noi’Pki) straw etc is treated with liydrinhlonc 
.old .ind iieuirali-o-d with ealcuim earlvonate, and 
ihe masH dried by heat until Huitable for gnnding, 
and sioitd for 2 -.3 months. The drv priMliict should 
I Mint am about 8() g. jici kg (\ A. M 


XIX«.-VATER PURIFICATION; 
SANITATION. 

H iite/ llrlaiionship of hg>hoijrn ion concentration 
to carf}itn dioridr content in natural — U. K. 

I Gre»>nfield atul (• G Baker .1 Ind Kng Chom , 
j 1920, 12, 989 -!>91. 

j Fairly aicurate (aleulations ot the hyilrogen io» 
I com cut ration of natural waters i an hi- m.ade from 
j the simple mn.SH law iMjuation nt the primary lon- 
uation of larlxmic acid, (H + ) (IICO, ) (H,(X)| b 
('(),) :3 0yU)"' (laiTuloIt and Honistein’s formula)! 
or(H^)(COr WIHCO, ) 6tUlO"(Auerlm<h nnd 
Pick's formula). When larbon dioxide and bicar- 
lionate are determined and expressed in terms of 
rc o» (’(), iH-r litre, (!!♦) 3-5x10 ’CO, /(lUX),") 
1/10 • W. P S. 

IVnter soffeninij irifli jierrnufite R Mezg<T. .1 
Ga.sheleiicbt ,'l92t). 63 , 611- 618. 

A son'TioN of m.agiiejuuTn ddornlo corresponding 
to a hardness of was juisihkI through a tall 
cylinder of I '2 I. cnpacily uIUkI with wKiinm per- 
miitito at the rate of 11 1. per hr. for 100 hrs., 

, and th© filtrate was tcated for nardnetia. At first all 
( the magnesia was retained, but after 25 bra. it 
, began to come through, increasing rapidly at first 
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and then more bIowIjjt, until after 70 hrs. the filflate 
had regained the original hardness. The filter then 
contained magnesium permutito and was used for 
the treatment of a solution of caltium chloride of 
21° hardness. From the first magnesia came 
through in gradually decreasing quantity, until 
after 70 hrs. it had all been removed. Calcium did 
not appear in the filtrate until 18 hrs had elapsed, 
after which it came through in increasing amounts 
until the original hardness was reached. The filter 
was then reconverted to swlnira penniitiUi and 
equivalent amounts of magnesia and lime were 
applied together to the filter. Magnesia began to 
(‘omc through after 20 hours and lime after 51 hours 
Similar results were obtained! with Stuttgart water 
containing lime and magnesia hardness. The ex- 
periments show that it would be possible to remov<* 
magnesia hardness with certainty by this method 
and thus prevent the formation of boiler-stone, 
which consists of magnesium carbonate, magnesium 
hydroxide, and calcium carbonate. — J H. J. 

Disinfection pi (jc€ sues; Spfxijic . II. Action of 

salts and tons on hadeua. 'P. Eisenbcrg. Centr, 
Bakt , 1918, I., 82, 69-208. 

Extenhivk experiments on the action of salts ort 
gram-positivo and gram-negative badeiial spei les 
show that the toxicity ol salts may be legarded 
principally as an additive function oi the toxic itu's 
of the component ions, although purely molcculai 
actions aie not to bc' ('xcluded. In evaluating anti- 
septics it IS uec-oesary to cmplov a number of lepre- 
sentative bacterial species (Cf. J.C S , Dec ) 

T H P 

Oisinfedtnij valuesof the thiee isotnent it€.sols F 
Ditthorii. Centr. Bakt , 1918, I , 82, 48,3-191. 
m-CuF.soi, outstniis its two isorneiidcs in gcimicidal 
power, uliieb IS not very maiked with bacterial sus- 
pensions in salt solution and bouillon, Jut is con- 
siderable with liquids containing proteins. Of the 
two other isomeiidcs, the ortho-compound possibly 
has a slighilv greater action than the para-com- 
pound »n jiracticc 2 — 2‘57 solutions of the mixed 
isomcnde.s aio used and the dilTerences observed 
are then of littlo importance. — T U P. 

'fonctlij [to micro-{,n'{}ani.sms] and chemical poten- 
tuiL W. L. Miller. J. Pays. Cheni., 1920, 24, 
.•>62—569. 

The toxicity of a solution containing phenol and 
an iiidifFcrcnt .salt depends pnmarilv on the 
chemical' potential of the phenol in the solution 
Two solutions have the same toxicity when they are 
in eriuilibnuni vvitb the same solution of phenol in 
an immiscible solvent such as toluene or Kerosene. 
Complications may aris4' fiom the toxicity of the 
salts themselves, or in dilute solutions from the 
plnsrnoivsis of tlieccll. independently of the toxicitv 
of the solutions ornployc'd One or two individual 
t-nscs do not fall under those heads and nen'd fur- 
ther study. The observation of Paul and Kronig 
that .solutions of mercuric chloride in aqueous 
alcohol show a maximum of toxicity when the ratio 
of alcohol to water in tlie solution is 1 to 3 affords 
another illustration of the punciple, since Laird 
has shown that the solubility of mercurlt' chloride in 
.aqueous alcohol passers through a minimum at the 
sanio ratio, — J. R. P. 

Tortcity towards anihrn.r and staphylococcus of solu- 
tions containiny phenal and sodium 
J, S. lAunon. J. Phys. Chem., 1920, 24, 670--58I. 

Experiments with anthrax spores show'cd that the 
increased toxicity of phenol observed when salt is 
added to its solution is in accordance with the 
assumption that two solutions of phenol, with or 
without salt, are equally toxic if their compositions 


aro such that both would ho in cqui’^hrium wuth Vhe 
same solution of phenol in toluene {cf. supra). Ex- 
periments with staphylococcus, in which lower con- 
centrations of phenol were used, showed that while 
thoiussumption is in fair accord with the liehaviourof 
0*80% phenol, in tlu' ('ase of 0 607 phenol the 
chemically equivalent solution containing salts is 
much lc*s.s toxic, 0'70'' phenol occupies an inter- 
mediate position — J. B P, 

Iodine; Use of — — for disinfeding the skin. J. 
Keeclorf. Act. Cliirurg. Skand , 1920, 52, 436 — 
483 diem. Zentr., 1920, 91, IV , 516. 

In experiments upon the sterilising action of iodine 
upon liquid cultures of S. pyogenes aureus and 
tetanus bacilli, the best results were obtained by 
the use of a solution of iodine (up to a maximum of 
1 0 in 50 propyl alcohol, A Bolution of iodine 
m 96% alcohol also g.ive good results, wdiilst 
a<|Ucoim and ethereal solutions were nearly as 
etfectivc, but a solution in benzene had only a slight 
sterilising action. — C. A. M. 

Wood; llegulai dies in the preset lation of . 

l*oisomng action of inorganic compounds (salts) 
an fungi F. Moll Centr. Bakt., 1920, 11., SI, 
2.57—279. 

Thh n suits of experiments on Fenu ilhitm glaucum 
.show that the poj.sonous action of salts is an additive 
property of the ions, the poisonous ions arranged 
in the order of diminishing activity, being: 
mercury, silver, cadmium, cyanogen, copper, zinc, 
iron, cobalt, cbiomium, fluorine Most acid ions 
and the ions ol the alkali and alkaline-earth metals, 
magnesium, and aluminium may be regarded as 
inactive 111 this respect. ((7 .J C S . Dee.) 

-T. H. P. 

Fickcnng ' [fungicidaU^ .sjaags [for plants], 
F. C. Cook J Franklin Inst., 1920, 199, 571. 

“ Pickering ” sprays prep.ired by mixing dilute 
solutions ot copper sulphate with saturated lime- 
water (J , 1912, 196) were twice as effective upon 
potato plants as the ordinary Bordeaux mixture, 
per unit of copper present, the sprays adhered to 
the leaves eciualiy well and had no injurious effect 
upon hardy foliage. Satisfactory results were also 
' obtained with a spray in which the lime-water was 
replaced by baryta-water. — C. A. M. 

, Copper; Non-tonedg of for moulds in general 

I and for mildehi in particular. G. and G. 

I Villedicu, Comptes rend,, 1920, 171, 737 — 739. 

I It vv.as found that copper compounds (sulphate, 

I hydrated oxide) in the presence of citric or tartaric 
i acid are not toxic tor Peroiiospora when grown on 
I nutrient agar — W. G. • 

I Tohncioand other legetahle, substances; ConveAion 
I of air into n lethal mirtuie of gases by storage 
! of — B. C. Frederick. J. Hvg., 1920, 19, 

I 2(.).)~207. 

I S.MUVLEs of air drawn from a storeroom contivining 
a large quantity of tobacco in a mouldy condition 
showed an abnormally high content of carlmn 
I \lioxide, VIZ., 2 277. Experiments m which 
'■ samples of tobacco of varying physical condition 
I were kept iubottlos with vasehned stoppers secured 
by rubber hands showed that wet tobacco kept in 
j an unventilated storo is liable to convert the air 
into a lethal mixture of gases; inquldiness is not a 
causative agent, but accelerates the reaction, and 
heat increases the decomposition. For example, 
in one experiment the air from a bottle in which 
wot mouldy tobacco had been kept for 18 days at 
C and 37° C. contained respectively 49‘96 and 
39-85% of CO, and 0-21 and 0*29%^O,. With air- 
dry tobacco containing less than 10% of moisture a 
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dangerous amajiuit of carbon dioxide was not 1 
formed even afier 32 days. The effect is indepon- ! 
dent of materials added to tobacco iii course of ! 
manufacture. It w.as further found that wet hay ! 
and potatoes whicli had been inoculated with mould i 
a^re deleterious. After 18 days' storage at 12° and ■ 
37°, the air from the sample of hay contained 21'92 ' 
and 24'83% CO,, and 0‘2o and 0 ‘2(i% 0^, whilst that i 
from potatoes after 40 days at 12° *0. indicated 
24*21 CO, and 0*21' O, In no instance was j 
carbon monoxide or other combustible gas ! 
generated. — W. .1. W 

(\nhon tetrncliloi liie fiie e it tuguLsIiei's ; Pohonoun i 

0QS<>3 from . A. C Fieldner, S. H. Katz, : 

S. P. Kinney, and K. S. [a>ngfello\v J. Franklin 
Inst., 1920, 190, oV3~~A>r>. 

As a result ol a lat.il aiddent tiom tlie use ol i 
a carbon tetrachloride fire extinguisher in a con- 
fined space, ('xpi'nments were made a ith pure 
carbon tetrachloride and the Iiqiinls contained in 
fire extinguishers tVheii the liquid a as poured on 
to a tile or hot non in a ilosod ehaiiiher, or the 
vapour was passed, togetln-i with an, through an ‘ | 
iron or quartz tube heati'd to (500° — 8(X)° C., toxir 
quantities ot phosgene (l*2'.‘C 13S ) and chlorine 
(12 — 20;Oan\l smallei amount-' ot h>diogen chloride 
(.5 (> — lid) ) aeie loiined , the figuies lenieseiit 
peri*entagi‘S ot the oi igin.d i .u bon teti .e hloi id*- pie- 
sent in the di'eomposition pnhlm ts In some ot the 
tube experiments halt ot tho ( aibuu tetr.u hloride 
was decomposed The pieseini' ot turpentine re- 
duced tho amount ot chlorine liberated fiom tho 
carbon tetrachloride, hut had little if an>. inhihit- 
ing effect on the phosgene It is recommended 
that carbon tetrachloruh* fire extinguisheis should 
not bo used under comlitious a lime the tnmes would 
bo breathed. KtUcieiu prot^s imn is atfonh'd bs the 
Army (C.S.A.) tvpe of g.is mask (('f .I.C S., Dec') 

(\ A. M. 

Typhu-i (tint jhiinti/phui f»u(ni>i .'stem .SVf 

XVfll. 

PVTKNT.H 

So/teniriff initei , of and njnHuatu* for 

. T. H. Duggan, Assr. to Tho Perniutit Co 

U.8 P. l..r>4,Ga4, 5.10 20 Appl . 20 9.17. 

In softening water by filtiation through a bed of 
base-oxchanging material contained in a closed 
filter oi'casional sudden pulsitions are communi- 
cated to the water in the fi!t«» whuh aie suffi- 
ciently energetic to c.mse a disturbance of the ba.se- 
oxchanging material. -.1. H. .1. 

Filtering comjiound L W Shull, Asnr. to Allen 
Filter Co. C.S.P., 1,3;K)591, 13 4 20. Appl., 
1.11.16. 

FlLfSRH for removing germs from water or blotKl 
serum are made trom a mixlure ot kie^dgnbr, 
anbestos, and a third substance, r g,, whiting, lime, 

• alumina, magne.sHini (liloride, nr the like Th<* 
material are intimately niixetl tn a slip with w.iOt, 
moulded or cast, and fired at a high temperature. 

Filter for the punfiniiton of wotrr. Radiorex, t 
G.m.b.H., Ver. M.igne.sia-Co., and E. Hilde- 
brandt, A.-G. G.P. 300,051, 0 11.13^ 

Tm filtering medium consists cither wholly or 
partly of a radioactive sobsiance, hucH as piich- 
nlenrle. The filtea tlocs not become useless by 
reason of an accumulation of water bacteria, and 
has a long life. A. U. P. 

JHiin/eetanti ; Manuffuinre of . A. Ilahn and 

M. Federer.^^O.P. 322,780, 20.6.11. I 

DKaiVATiYM of lamiriRric acid are miied with dtsin* ; 
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fectfmtu in aqueous solution, the proportion of the 
disinfectant not being appreciably in excess of that 
required for< sterilising the laminaric acid deriva- 
tive. Tho sodiuM-ammonium salt of laminaric acid 
increases the disinfectant properties of sodium 
fluoride, mercuric chloride, and formaldehyde. 

-W. J. W. 

Dniing trough. G P. 323,462. See I. 

XX.-0BGANIC PRODUCTS; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

Opium pieparations of the type of “ pantopon " ; 
Determination of subsiduiry alkaloids and alto of 

naicotine and papaverine in . F. Anncler. 

Arch. Phann , 1920, 258, 130—137. 

To deierniine the total alkaloids other than mor- 
phine, I n g. of the mixed hydrochlorides is dis- 
solved in 8 c.c. of water, treated with 90 g. of 
benzene and O'.j g. of sodium carbonate, shaken 
at intorvaU during hr., and then treated with 
T) g ot aiih}dron.s sodium sulphate and 0.5 g. of 
ptiwdi'red tragacanth. After tho solid matter has 
settled the liquid is filtered, and an aliquot part 
is evaporated to drynes.s, redissolvcd in alcohol, 
and again evapoiated To separate tho narcotine 
tiiun the other ba.ses it is converted into hodiura 
naiMitmate. Tlie iinxtuie obtaiinxl as abovo is 
dissolved 111 6 e.c. of benzene, treated with 1 c.c, of 
aholudu- potassium hydroxide solution, allowed to 
Ml.iud tor i hr. with trequent shaking, and then 
the benzene solution is shaken in a sep.irating 
tunnel with successive qiiaiititieH of sodium 
h\ dioxide solution, and tho united .aqiUHnis ex- 
it. icts are ropeatediv shaken with small quantities 
ol ihloiotorm To logi-nor.ite the narcotino the 
:ilk.ilme solution is noutralis(>d with hydriK'hloric 
.K'ul, m.idi’ up to 100 c e , heated with 3 c c. of con- 
(uiti.itiMl hvdi(x:hloric and for 20 mins, at 
^0' In)' (’ . (ooled lapidlv, treated with an exn-ss 
ol soilinm rarboiiate suliitiori, and shakim out witli 
benzene or i hloroform To determine the p.ipa- 
vefiiit' tin* ('otnbined benzene and eliloroform ex- 
tr.icls, ohtaineil m sep-iratin^aflic nurcotine, arc 
napor.ited to drvness The re.Irv><* diss<»lv«‘d in 
1(1 ( 0 of water and 1 r e of hjdrochloric and, fil 
tered. tre.ated with a 2, ainn.oina solution, droj> 
h\ drop, .ind stirred meanwhile, until a slight p(*r- 
iii.iin'iit turhidity appears, and then, after addition 
ol 2 g of sodium aietate, left to stand for 24 hrs 
I’he papnv* niie is (ollected on a filter, rnlissohed 
III waim akoliol .md the solution evaporattsl to 
divnes-t ,1. H D. 

Olurosidfs 1 II I'nn^tttutinn nf amutjditUn I* 
Karrer, (’. Nkgeli, and 1/ l.ang Helv ('him 
A. ti, 1920, 3. .573 .5H;4 

HkITA-AI KTYU Kl.I.OaiUOMANDKl.IC a'ul, ohtUims! Ill 
small nuaiititn's hv the inUwai tion of inactive vilver 
inandel.ile and aectohronuM-ellohiose, is not i lentnal 
with hepta-acetylamygdalinic acid, hence the corre. 
ponding non-tti etyl.itnl in ids ,in< not identical, and 
llte unknown disiucharnie ol auivgdaliii cannot Iw 
mllohiost', the /J-glm osidu- natuie of the union ol 
I lie disn«liande in the two iftses is shown h) the 
l.n t that hvilrolvMs is t^d h> eniulsin iii eithei 

n f .1 ( s . D.*<.) T H'P 

f’hosphatide'i , l‘i ffxirat ion of fioin rolmned 

plant orgam. U, Fnl^li Z pliysiol, Gheni , 
1919, 107, 165 176. 

Variovh plants umtaming chlorophyll and ollmi 
plant pigments have biVMi oxumined for then 
plvwphatide ( (intent Only a sinall part of Om’ 
total plwaphorua wuld be traced to the phospliatidc* 
of the plftiits. In tlio leaves of tlw* maple t m 
phoaphatide-phoaphorux amounted to in the 
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kaT«8 of the a»h to 3-46% of the total phoaplioiliB. 
No calcium mofiinatc was found in the green assimi- 
lating organs. In order to obtain phosphatidea 
witn the thwretical content of plioftphorus, large 
quantiUes of tissue must bo oinploytKl. In giass 
iitored in ailos the phoephatKles are almost enurcly 
deoomposofl. — -S. vS. Z. 


O-uonidine; Preparation of — by the interaction 
of dicyanudiamide and ammonium thiocyanate. 
E. A. Werner and J. Bell. Ohem. Soc. Trans., 
1920, 117, 11113—1136. 


the reaction. The latter favours the reversion pf 
the thiocyanate to thiourea. The yields of thiourea 
are much below thoses obtained by direct heating of 
ammonium thiocyanate Ammonium thiocyanate 
cannot bo estimated accurately by the indirect 
titration method (Kiall, Chom, Soc. Trans., 1913. 
103, 1385) 111 the prc.scn(o of more than 15% or 
thiourea, but direct titration with silver nitrate 
may be used with iriixtuies containing as much as 
40- of thiourea In solutions containing not more 
than 5 mg. ol thiourea per 100 c c. tins substance 
may bo o-stimated by titration with iodine. — W. 0. 


PuH* guanidine thiocyanate was loadily obtained 
in 90% yield by molting together di<‘yanodiamide 
(43*6 g of 95*5% purit;y) and ammonium thiof yanato 
(76 g.),^ and maintaining the mixture at 120^0. lor 
ateut 31 hrs. Depolymonsation of the dicyano- 
diamide is the first phase of the reaction, which i.s 
expre-swd by the equation- C%H^N^+2NH^SCX 
2CH.,NjHRCN. A subsidiary reaction n-sults in 
the formation of thioammclino. which is, however, 
readily sepaiated by digesting tlie reaction mixture, 
without previous cooling, with 250 c.c. of water, and 
filtering, thioaminehne (7— 8*g.) separating as an 
amorphous residue. The filtrate, after concentra- 
tion as far os pas-sible at 100^ C , sets to a crystal-, 
line mass of guanidine tliiocyanate, which may be 
further purified by lecrystallisation from water. 

-(i. F M. 

Saivai i,an , Collouhd i>iO]}erties of ayveou's .so/ji- 

/ions of . Z KleiiU'iisiew i( 7>. Bull Sue 

Cliim , 1920, 27, 820— 821 

Thh viwx>sity of a()ueous solutions of s.ilvarsan de- 
pends on the comontration of the solution, too 
length of time it has piepared, th<* tempera- 
ture at W'lnch it has be«‘ri kept, and the pn-SA'm.e of 
acids ftr alkalis (Cf J C S , l)e( ) — W (J 

.ii et yI.mlnylH add; Melt my point of G | 

(!appelli (iiorn, Chun. Ind. Appl., 1920, 2, 291 — 
3(Kl 

Whfn boated in a capillary tulie immersed m a 
batli, aceivcsalicylic acid begins to melt in lontact 
with the walls of the tulK» at 132° C. and becomes 
completely transparent oiiIn at 135° (Cj J , 1919, 
ir)7A.)— t H. B. 

Benzyl alcohol ; Stahdiiy of sohitioiu of . D. I. j 

Moeht and A. T. Shohl J, Pharm. Exp. Ther., 
1920, 16, 61 -U9. 1 

SoLUTioNH should bo pre.sc‘ived in non-soluble glafivS j 
containers if deterioration is to be prevented 

— J. €. D. 

fjachryvuitory power of tintant substances, 

Measurement of the . C. Dufraisse and J, 0. 

Bongrancl. Oomptos loiid., 1920, 171, 817—819. 

I? C, be the concentration of bemzyl bromide, and C, 
that of the substanc'c under exaniinatioii. required 
in an atmosphere just to produce an irritant action 
on the eyes at the end of 30 .secs., the lachrymatory 
power is given bv that of benzyl bromide 

being taken lus unity. The following values were 
obtaimnl Beiml iodide 2, bromoacetone 1*8, ujmm- 
dibroniomethyl oxide 1/1, c hloropicnn 1/6, chloro- 
arc'ione 1/8, acrolein 1/10- W. G. 


Glycerol siibstitules (per- and perka-glycerol) ; 
Alkali lactates as — . C. Neiiberg and K. Ucin- 
turth. Bor., 1920, 53, 1783—1791. 

Tii?i teclinieal uses of glycerol, apart from the pro- 
duction of explosives, depend on its viscosity, 
hygroscopicity, and neutiality; these projx^rties are 
also cxiiibitcd by aqueous solution.s of sodium and 
potassium lactates (per- and perka-glycerol respect- 
ively), whicli hav<‘ lHH*n extensively used by the belli- 
gerent forces ol the Central Powers and for medical 
unci cosmetic purposes during the late war. Econo- 
mically, their preparation permits a much bettc‘r 
utilisation of tlie initial material (sugar etc.), since 
this can be formcntc'd so as to yield 95% and more 
lactic: acid, whilst, on the technical scale, it only 
gives ono-fifth to a quarter of its weight of glycerol ; 
further, for many purposes, the glycerol substitutes 
call be used in consid curably more diluti> solution 
than glycerol lUolf. The paper contaiii.s an ex- 
I tended senes of tables and graphs showing the le- 
I l.-itionship between specific gravity and concentra- 
I tion of aqueous sidutioiis of per- and porka-glycoiol 
I at 15° C. the fn'czing point of solutions of per- 
j glycerol at different concentrations, the compara- 
! tive freezing point of cciuimolar solutions of i>er- 
glyecrol and glycerol, the lioilmg points of solu- 
tions of per-gly cerol, the comparative hygro- 
scojucity of solutions of glycerol and per-glyoerol 
at 25° C., and the viscositc of per-glycerol. ((?/. 

J C S , De c )— H W. 

Ethylene, biomohyilrin ; Piepaiation and character- 
isation of . J. Read and R. G. Hook. Chom. 

Soc. Tians , 1929, 117, 1214—1226. 

Puff, ethylene bromohydnn may be iireparcd in 
(luantity bv the action of ethylene on cold dilute 
luomine water. Under favourable eircaimstances 
tlie molecular ratio ol ethvlene bromohydrin to 
ethylene dibioimde formes! is 10! 1, or even higher 
in very dilute solutions, but the* latio docreasea con- 
tinuously with increasing concentration of bromo- 
hvdrin and hydrogen bromido in the solution and 
also with rise of temperature The reaction is 
accelerated by cooling and also bv sunlight. Ethyl- 
ene bromohyslnn may be distilled without change 
III vacuo, Imt at ordmaiy prefuiures it decomposes 
(onsiderablv at its boiling point. It has sp. gr. 
1*7629 at 20°/4° C , and = 1*4915. It forms 
witli water a mixture of constant b.p, (99*1° C. at 
762* t mm.) at a coiu'entratian of 35''% Ethylene 
bronioh\ drill is hydrolysed moie reaclih than the » 
< hlorolvvdrin, hydiulysis being perceptible, although 
extemely slow, in cold aqueous solutions— (J. F. M. 

^ Acrtoueoliicciol Fisehoi and Plahloi. Nor XII. 

P.\TF.NTS 


Carbon htsnlphide; Intrraciwn of with 

nmmouinm cai bonate . F. A, Gilfillaii. J. Amer. 
Ghem. Boc., 1920, 42, 2072 — 2079. 


Cakbon hisulphido and .ammonium carbonate react 
at 160° C to give a mixture of ammonium thio- 
cyanate and thiourea, the equilibrium depending 
UDon the ooncontration of the reagonte, the tem- 
perature and duration of heating, and the ton- 
oentration of th« liydrcijcii sulplude produced in 


Ksfeis; .{ppaiatus for the manufactui e of . 

U S Industrial Alcohol Co., Assees. of A. A. 
Baekhaus E.P. (G 130,9(v9,. and (b) 130,970, 
23.6 19. Conv.. 7 8.18 

Claim is made to apparatus for carrying out the 
process deserihed lu K P. 130.968 (3., 1920, ft74A), 
using sulphuric acid, alcohol, and (a) a dilute 
organic acid, e.g., vinegar, or (b) a concentrated 
organic acid, e.g.. glacial acetic acid. — L. A. C. 
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Tfimeihyla4:etyUalicylic acid compoundt. W. 
Griitt^fien, tlesr. to Alien Property Custodian. 
U.S.P. 1,338,297, 27.4.20. Appl., 27.4.19. 

Trimethtlacetylsalioylio acid (CH,),C.CO.O. 
C 4 H..COOH, white leaflets, in.p. 133°C.,i8 prepared 
by the interaction of salicylic acid and trimethyl- 
acetyl chloride in other and pyridine. Tnmethyl- 
Dvcresotic acid, prepared in an analogous manner, 
melts at 160° C. Those acids, both in the free state 
and as salts, are of value as antirhoumatics, anal- 
gesics, and diuretics. 

Amylodfxtrin and silicic acid; Manufacture of col- 
loidal preparations of . Lecinwerk E. Laves. 

G.P. 323,596, 12.3.19. 

S11.ICIC acid is produced in an aqueous solution of 
amylodextnn by the decomposition of silicates with 
acids, or by hydrolysis of e.sters of silicic acid or 
halogen c'ompounds of silicon. Tlie product le pre- 
cipitated by alcohol or acetone, and dried at a low 
temperature. Solutions containing less than 1% of 
silicic acid may be stonliscx.! without gclatinisation 
by passing a current of .steam through for several 
hours. The amylodextnn compounds, both in the 
solid state and in steriliserl solution, are suitable 
for therapeutic purposes — W. J. W. 

Aviyhideitru) anti calcium phosphate, or calcium 
sulphate; Manufactuie of colloidal preimrations 

of . Leennverk K Laves. G.P 323,783. 

31.10.18. 

CatcirM phosphate or taUiuin sulphate is formed 
by double decomposition in an aqiieou.s solution of 
amylotlextnn, or of carhohvdratcs containing it. the 
amylodextnn <ornpound produced being then 
separated by precipitation with an organic solvent, 
or by careful evaporation of the solution in vacuo 
at a low temperature. The calcium phosphate com- 
pound consists of trK'alcium-phosphate-ainylo- 
dextnn. The products have a therapeutic applica- 
tion. —W. J. W. 

Oils, resins, unxes, hnlsams, arui extracts; Methoil 
for convert iruj into dry powders, R Mareu.s 

G.P. m,m, 8 .IU.I 0 . 

Thf. materials are mixed with gelatimius silicic acid, 
and the mixture is allowed to dry under moderate 
heat. Smooth powders are thus proiluced with 
1 pt. of silicic acid and 2 pts. of Oleum rusci, or 1'4 
pts. of protargol, or 2 5 pats, of lemon oil. 

, -W J. W. 

Olycerophosphate solution; Conversion of info 

a cmfsialltne preparation, P. Bergell. G P. 
3*^, 029, 1.4.19. 

A co.NCENTRATKl) .Solution of sodium glycerophoe- 
pbato i« treatoHl wfth partly dehydrated disodium 
h 3 rdaogen phosphate in such quantity that the water 
in the wlution does not exceisi the water of crystal- 
lisation removed frem the salt. When dricsl by ex- 
^ poaure to the air the mass is a crystalline powder 
* containing 7 mols. of water It has a pleuMant 
taato, ana can he compressed into tablets for thern- 
petitic use.—C. A. M 

4 

Ptnacone; Process for the manufacture of 

Farbenfabr, vorm. F. Ba>er und Ce. G P (a) 
324,919, ft 5.17 (Addn. to .'JOG, .523,, J.,f910. 
and (b) 321,920, 13 9.18. 

U) In the proreM doscfibed in G.P. the iiw 

of cathodes of an Mftv of 90% Pb and 10% Hn, or of 
brass or bronie, jielos a product containing pina- 
eone and isopropyl alcohol in a ratio of about 10 : 1 . 
(ft) Atetone is redticod io' alkaline solutioo using 
graphite eIcctfDdei. The product contains 70% of 
pinacone and 10—15% «l wopropyl alcohol 


Vmhle compound containing quinine; Process for 

the manufacture of a . A. C. Rdttinger. 

G.P. 326,166, 22.11.18. 

The double cotnpoiind, which has a bitter, acid 
taste, but does not show the after-taste or bad 
effects of quinine, is prepared by the interaction of 
cquiniolecular proportions of quinine, tartaric acid, 
and hexumethylonctotrainine in ulobholic .solution. 

— L. A. 0. 

Phenylafed aminohydrindenecarboxylic acid; Pro- 

I cess for the manufacture of a . Cliem. Werks 

; Greuzach A.-G. G.P. 325,713, 29.6.18. 

I The condensation product from a-hydrindone and 
; isatin, a colon rices powder of ni.p. above 295° 0.. is 
i reduced in boiling amyl alconol with metallic 
, sodium, and the stxlium salt produced is subse- 
j quently converted to the free phenylated amino- 
hydrindenecarboxylie acid. The crystalline acid, 
‘ which has therapeutic value, contains 76'43% C 
and 61 %H, softens with red coloration and libora- 
! tion of carbon dioxide at 140° 0., and melts at 
, 180° C. ; the hyroehlojride has in p 20.5° 0. 

-L. A. C. 

-M ethylhexaniethylenetetrumine ; Process for pro- 

diicini; salts of . H. Tnehunke, Assr, io The 

Gheniu'al Foundation, Inc. U.8.P. l,Ji36,709, 
13 1 20. Appl , 19.1.14 RcncatKl 26 6.19. 

Skk G.P. 270,186 and 275,092 of 1913 and First 
Addn. to F.P. 166,619; J., 1914, 1.39, 807. 84.5 

Allyl ester of 2'j>heni/l(fiiiriolinc-4-C(irhoxyhc netd. 
A. Gain.s, As.sr. to Hoc of ('hem. Ind. in Rasle 
r S.P. J,:m,9.52, 13.1.20. Appl , 29 5.19 
Sff. F.P. 1.50,401 of 1919, .1 , I92t), 704 a. 


XXI.-PHOTOGBAPHIC MATERIALS AND 
PROCESSES. 

Photo<)raphic iensitisers ; Studies on II. The 

carhiu yanin<>s \\. If. Mills and W. ,I Pope, 
Phot .1 . 1920, 60, 2.53 - 266. 

Thk c arlMs yanimyi are prodiK inl by the condensa- 
tion <il 2 mols. of a uuinaldpie nlkyliwlide with 
I mol of lormaldeb)<le under the influence of 
alkali® The formula adopted for the class assumes 
the liiik.ige :(’H CILGIl. Ulwwn the two quinal- 
dine rcsidueH, attache<l at the 2 pofution in ch< h 
casi‘, thus. N(R).(\IL:4'H.('H:(’fl.(\lI N.R X, 
the simplest memln'r liemg the I . F-dunethyl c om- 
poiind Sensitol ILsl ((irrmun, Pinac>.am»h i.s 
l.l'-diethyl-s arlKicyanine iodide, and is, so far, tho 
iiitkst important dye of the cl.naH, F.ighti'en in<*m- 
hers of the ^erie^ are described both as to their 
chs'inn al propertM'« ami as to their sensitising as 
deU‘rinin»>d by the niothixl previoujily dew'ribwl 
f.I , 1920. 46M A). The change from the I I'- 
diiimthyl Ui the l.T-dmlbyl comphund is aamu- 
panuMl by a considerahle incroasi' in s^msitHing 
action, further inerease in the weight of the sub 
htitmuit groups m thixie positions results in a 
steady df'crease of sensitising action. The etfis t ot 
iritrodiKing suhstitueiil groups in other pohitions 
in tlm inoUl'ule varies with the nature ot lb* 
group and tho position. Generally speaking there 
i.s a r»xJucti»n of sensitising action as compaHsl 
with the I .I'-compourid, wdinh increa.v'S with tb*' 
of the substituting groups, fiubstitulion in 
the 6-6' positions has a slight r«*ducing effect, in the 
5-5' positions a strong reducing effect. R ij 
, suggested that the disiioguisbing charactensta of 
tho carbocyanmoB as corapared with the ihi*- 
I cyanines {loc, at,) and on which tho cxteiismn m 
! ^ir senttiiting action Into tha far red depends 
is not tho position of aitachmoni to 
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the presence of the linkage 
:CH.CH:CH. instead of :0H.— B. V. 8. i 

Neutral-wedoe photometer; New , /»r densito- 

metry for photographic copying ^piocesses, and 
scientific light-measurement. J. M. Edor. Phot. 
Korr., 1919, 56, 244—271. 

This is an adaptation of a Goldberg neutral wedge 
in combination with a special form of millimetre 
scale. In one form a wedge 9x12 cm. is used 
having a constant of 0*40137 per cm. and being pro- 
vided also with colour strips, red, yellow, green, 
and blue, for the testing of chromatic and pan- 
chromatic plates; another form is 16x3 cm. with 
a constant of 0*30484 per cm., this being chiefly 
intended for actinometric and similar work. The 
use of wedges m sensitomeiry, in photometry, 
and in actinoraetry is described and tables arc 
given showing the relative proportions of light 
absorbed at all points of the wedge, comparing the 
wedge scale readings with Schemer scale numbers, 
giving comparative results obtained by the wedge 
with Hefner and electric light for speeds of 
ordinary and colour-sensitive plates, etc. There is 
also a comparison of the vanoiis types of a<ti- 
iiometcr papers which may bo used — B. V. S. 

Eder-II echt neutral-wedge photometer for sensi- 
tometry and light-mearnmneni . II . MagneMnin 
as a secondaiy stnndnid light source. .1. M. Edei 
Phot. Kori , 1920, 57, 1—9, 11 -41, h3~ H6 
The use of inagneMum light as a secondary standaid 
light souice IS advantageous by reason of its 
simplicity and its uppi oxmiation, in colour value, 
to average da\ light. .A suitable unit i.s 2 mg. at a 
distance of 3 ni , wliuh is approMinately eiiunalcnt 
to a llefnei-CMiidle-metie-ininute. 4'he mag- 
nesium, about 3 mrn of ordinaiy ribbon, is held on 
the point of a sttel nee<llo at tbe corr(x?t distance 
from the plate to b<‘ expostsl 'I'he use of the 
Eder-Heeht piiotomeler (cf. sujtra) with mag- 
nesium as the light source is fully described, com- 
paratue results with the Hefner lamp for v.inous 
plates iH'ing gutui as wi41 as sundry tabulated coii- 
Ktants of th »dgo A full sehi'ine for testing and 
evaluating plates and papers with the aid of the 
wedge is d 4 'S<'iilad and also tbe use of the wedge 

for evaluating exposures in light-therapy. 

. — B. V. S 


XXII.-EXPL0S1VES ; HATCHES. 

Nitio-denvatii'cs of toluene. Brady and Wilharas. 

‘ See TIL ' 

PaThMS, 

Ammonium mtuitc eiidosives; Manufacture of 
‘ E. Muller. E P. 132,199. 2.10 19. 

To obtain from mixtuies of .immonium nitrate and 
a hydroc’aibon, sm h as petiohmin, explosives which 
are insensitive to concussion but yet can w reatiily 
detonated, the constituents are melUd together 
under a pix^^sure ot 4 to 1 atm. Other ingndients 
mav ho addid. Suitable mixture.s are* ammonium 
nitrite 94"/, ivtioleum, 6? -, arnnionium nitrate, 
92^‘, wiKKlmeal, 1 pdroU am. : ammonium 
nitrat<\ 93 , pniallin, 3 ' , amniotminT nitiate, 
93% ; phenol. 7\' — AV .1. AN 

PrnptlUH imioirr n,ul 0 / mnlim; 

r I n Hcimiin:, A^^r t.i K 1. <l" 1’™>‘ £«■ 
Nc.J;...rs ami Co V H.P. 1,336,«3, 13.4.20. 
AppI , 19. 

A rowoKiiKU metal capable of reducing metallic 
fouling, e.g., tin or a tm-lead alloy, is ineorporated 
wHh mtroeellulose powder during the process of 
manufacture. 


Granulated “ safety ” explosives; Manufacture of 

. Obersehlosische Sprengstoff jA.-G. G.F. 

298,448, 16.12.16. 

ExriiOSiVEs of a dusty nature, and which can be 
detonated only with difficulty, may bo converted 
into granular safety explosives, which can be 
readily detonated, by mixing them with finely- 
dividrd, fusible e.irhonacoous subetanees such as 
naphthalene, resin, or dextin, and agitating the 
mixture with steam.- -AV. J. AV. 
i 

' (Idorcite explosives; Manufactui e of . G. A. 

i Krause imd Ck)., A.-G. G.P. 299,630, 23 1.17. 

I A CHLORATE Solution containing in suspension 
1 charcoal or other material is evaporated by ejecting 
1 it from the evaporating vessel in the form of a 
spray and dircxjting against the outside of this a 
stream of gaseous drying agent. An intimately 
mixt'd, granular powder is thus obtained without 
danger.— AV. J. AV. 

[Smokeless powder,] riovess for drying \ ] hy 

means of hot air. K. Himpel and A. Besler. 
G P. 301,(3f)7, 3.4.17. Conv., 17.2.10. 

'Fhe air used for drying explosives is cooled to a 
dehnite temperature and the condensed solvent is 
complelelv 8eparat4^i bv mechanual means. The 
content of eotnlens.ihle vapour in the air can thus be 
a<'cu lately adjusted.-- AVh J. AV, 


y it rocellnlose : Manufaelure of — ■ — . Deutsche 

Gasgliihlicht A.-G. (Auerges.). G P. 302.494. 
1.12 16. 

After miration of the cellulose, the bulk of the 
waste acid is displaci'd by sulphuric acid of 65°— 
60'^ B. (sp. gr. 1 616—1*712), previously cooled to 
U° C. Tip to 80—90 ^ of the nitiation acid is re- 
covered as waste acid, from which nitric acid of 
comim-icial strength is obtainable, — AAh J. AV. 


Pyrotechnics [ ,* Porn jrosit ions for 
E.P. 152,529, 3 11.19. 


-]. A. Brock. 


11 lxamktiiylenetetr AMINE, or its salts, is substi- 
stutfMl for, or adde<l to, the usual combustibles, such 
xis charcoal, shellac, dextrin, sugar, and oil, in fire- 
work composition's. sixK?ia)ly for indoor displays. 

-AV. J.AV. 


XXIIL-ANALYSIS. 

Anemometer ; Directional hot wire . J. S. G. 

Thomas. Phil. Atag., 1920, 40, 640 — 665. 

The diiectional hot wire anemometer consists of 
two fine wires mounted parallel and one behind the 
other in juxtaposition, transversely to the direction 
of flow of the gas in the pipe or channel. The w’iros 
constitute two arms of a AVheat^tone bridge the 
remaining arms of which are formed of a resistance 
of 1000 ohms and an arm capable of adjustment. 
A constant current is maintame<l in the bridge and 
the. battery terminals are connected through a 
rheostat wuth the appropriate ends of the platinum 
wires so that the niaximum heat is developecl in 
these will's. As the velocity of the gas stream to 
Adiich the heated wires are exposed is graduall> iii- 
crea.si'd from zero, the galvanometer deflexion 
inei eases until a critical value of the gas stream is 
attained. AViih further increase of the impressed 
vekx'ity of the gas stream the galvanometer de- 
flexion slowly diminishes, on reversing the direc- 
tion of flow of the gas current *h« galvanometer 
deflexion is rover.sed. The relative sensitiveness of 
the instrument has been investigated with the wires 
in diflPerent positions, and the connexion between 
the critical velocity and the heating current and 
tho diameter of the wires is also dealt with. (C/. 
J., 1918, ie5T.)— J. F. S. 
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Analysis; Qualitativf chemical . V. Maori. 

Boll. Chim^Farm, 1920, 59, 3B5-389. 

The following scheme serves for the detection of the 
metals in solution. The solution is neutralised 
with ammonia solution, treated successively with 
ammonium sulphide and carbonate, and allowed to 
digest on a water-bath with cxx-asioual stirring. A 
small portion of the liriuid is tested with the above 
reagents (to ensure that they are in .sufficient 
(piantity) and with ammonium phosphate; if a pre- j 
cipitate lorms, more of the reagent is addl'd. The j 
filtrate or solution is rendered acid with hydro- | 
chloric acid and anv prt'Cipitato tested for As, Sb, ; 
Sn, Pt, An; the filtrate is evaporated to dr\iiess | 
and U'St^nl for K, Na, Li. The original phosphate 
nrecipitate is washed with water containing 
nydrogen sulphide and heated with hydrochloric 
.icid, and the rt'siduo tcstc'd for Ag, Pb, Hg, (hi, Bi, 
Cd, Ni, and Co; the solution is freed from Indrogeu 
.sulphide and boihxl with sodium acetate, the pie- 
cipitate may contain Al, Fe, and Cr, from which 
the Al is sep.iratcd by potassium hydroxide. The , 
solution 18 treate<i with hydrogen peroxide, when 
manganese is picdpitated, and the filtrate treats! . 
with sodium sulphate and alcohol. The precipita'ie , 
IS tested for Ba, Sr, and Ca, and the solution 
lendered arnmoniacai an<l treaUnl with phosphate; • 
magnesium is pri'cipitafed, and zinc is testetl for iii 
the solution hv means of iivdrogen sulphide. 

~T. Tl. P. 


•imi/y'id of oio'inu (omponniii , I’'>e of trduced 

copper ui fhr clemi ntary F. Cheibuliez. 

Z. anal Chem . 192(». 59. 2<.)7 m 
At a re<l lieat copper (ontaining small proportions 
of iron or zinc causes appreciable reduction of 
carbon dioxide lo caibon monoxide and is. there- 
fore, un.suitahle lor use in the deternunalion of 
hydrogen ami <arlK>n in nitrogen coinpoumls h\ 
combustion oi in tiie estimation of nitrogen 

-T. H. P. 

Bromine; Detenni nation of tunes of m orynnu 

matter. .\ Damiens, Coniptes rend , 1920, 171, 
799-802. 

The organic inatt4‘r is dried at lOfP— lOrC (' , 
mixed with 5 pts, of potaxsium nitrate and 10 pts 
of sodium carliouate and hentest m a silver crucible 
to just short of fusion Att<*r looling, tin* ina**s is 
extracted with w.atcr and the solution filtered. In 
a portion of the filtrate the iodine is estimat<Ml 
eitner by Labat’s rmtiiod (dm'iliation in premm** 
of iron ammonium alum), or by pr^npitation as 
silver iodide, siibscijueiit liberation h\ (dilorine, and , 
colorimetric estimation in f hiorotorm solution In , 
another portion of the filtrate the whole of the ' 
halogens are precipitated as their silver salts, which 
are afterwards di*compnse<l by zinc and sulphuric 
aaid, the silver b<‘ing filtered off, and the bromine , 
estimated in the filtrate by the methorl of Deniges 
and Cholle (J , 191'^, 2*^1 a>. In the prewnce of 
iodide, the io<iine is first removtd from the last 
filtrate by Labat’s method lK*fore the bromine is 
e«timnte<J. (dilonne is ♦■stimated bv difference . 
from the total halogen content —Vi. C ; 

/ I 

DisiUlation in steam; Applications of the method 

(ff njiffeTrnfuittng butter fat and other , 

fats,] J. Reilly and W. ,1. Hickifhottom. Sci. 
Froc. Royal Publin Sor., 1920, 16, 1.31- 142. 

Tbk limitation's g.nd possibilities of tlio distillation ; 
method for determining molecular structure and . 
alteration in the state ot molecular aggregation are ' 
diacussed. A method is given for differentiating j 
between butter fat and other fate containing a com- 
paratively hi^ proportion of volatile acids ; 100 c.c. 
of the filtered Keicnort-Meiisi distillate ii neutral- I 


irfjd with barium hydroxide solution, the barium is 
tren precipitated by the addition of the requisite 
amount of sulphuric acid, the mixture diluted to 
200 C.C., ,and distilled from an ordinary round- 
hottomed flask provided with a steam-jacket. The 
distillate is collected in 10 g. fractionSj which are 
titraUxl. The percentage of acid distilling in each 
fraction is calculated on the acid present in 100 c.c. 
of the oiiginal lloichert-Meissl distillate. Results 
obtained with typical fats are as follows: — 


Weight ot 

Percentage of nrld (llBtlllIng In each fractlen. 
Palm 

of dtetlUute 

Butter 

kerii' 1 

Babassu 

Ooconst 

in R. 

fat. 

oil 

fut 

oU. 

10 

12.6 

20 

25 

es 

20 

23 0 

35 

42 

88 

30 

35 5 

40 

67 

6i 

40 

42-5 

«0 

70 

06 

50 

600 


80 

— w. 

71 

P. 8. 


Protein; Adamkiewiiz* reaction for . Mechan- 

ttm of Uopkins-Cole test for tryptophane. W R 
Fcaron. Biochem. J., 1920, 14, 548—504. 

The auil^c,* ,‘>*o<Yitt,that tlie colour tests mentioned 
are dopeP *' ‘‘ormnt ion of colour condensa- 
tion priKliu'^ present in the reagent 

and tryptopi thylenetetranunel^^^ pigmenU have 
l)(x*n isolateiji' „ _ Tschunke chemical 
characters are lation, Inc. U.8 P. 

19.1.14 Renewed 20.6.19. 

viul 275,092 of 1913 and First 
St'e aLo p.iges VO, J., 1914, 439, 807, 845. 
lish) 781, .l/iif/i(/> 

uri./ (^o^ve) . 

7t)l, Aniiinuny sulph ,)f (’hem. Ind. jii 
793,»Voi<r sods (Comhiu.oo. .\ppl., * J'fo/.^tWhitmg) 
791. (\dcium cyannmu , K Moi'^fvre n 

.suipir protiuefs (,\ikin Penatured nlcohid 

(llasM*), t lours CManon), ^itlk (llabn). 797, 
Moisture content <>f < ereoh (('li-'piri) Fruit (Dehu 
and T.ulor) 800, Opnim jtrrpinaiions (Annclei) 
sol, I.aehntmoto) >1 pou'ci (Dufraisn* and Bon- 
giand) sod, l^hotometei (Filcr^ 


Patent List. 

Tb« date* ID thii list ar«, in ih» cm« of Aealut 

lion* for PftUnU, thotn of Rpelication. and in ih« ca«« <i' 
Oompleta Sp*cifirat»on» acc«pt«<i, thoa* of th» Offiri'., 
lournaU tn whicb tbt ac<M>pUnc« t» announcod ('oatpIcU* 
SoACiflcatiODt thu« advartiaad aa accepted ar» op«o to in 
upoction at the Patent Office immedutely, and to oppo* 
tion withiD two month* of the date riven 


I (iK.VKRAL; PLANT; MAfTlINKRY 

Arri.icATioNs. 

.VnMuican M<*tal ('o. Rol.irv kilns. 32, i*'* 
Nov 10 (i:.H., 8.12.19) 

Avrutik, Reparation of liquids and 

31.5^2 No\. S 

Harrett (’o. Manufacture of carriers for 
ivtic rnateVial. 32,068. N,>v. 12. (I’.S . 131 ! 0' ) 
Bateniaii Ri'i>ar8t<»r8 for liquids n! dil^ieiu 

density. .31,575 Nov. H 

IWsten. Regenerative furnares, 33,0S2 Nev 21 
Bing-Werke. Preventing Imiling-over o! 

32 562. Nov. 18. (Oer., 2.7.19 ) 

Beythe. Drying ovens or stoves etc 32, 3e 
Nov, 17. ^ 

Doherty. Mixinjj machines. 3il,276. 

Kmrocni. HeUhng-tanks, storage tank*^ etc 

31,597. Nov. H. 
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Hoyle. Centrifugal separators. 38,179. Nov. 4 
Morgan, and Thermal Industrial and Chcmidli 
Research Co. Kvaporatmn of liquids which deixosit 
matter during the process or on coolin|t. 33 312 
Nov. 25. . > • 

Muchka. Bioring, conveying, et<“, liiglily m- 
flaniraahle liquuls. 32,337, 32,3.39, 32, .340. Nov. 16 
(Austria, O.ll 14, 19 0.10, .30.10.10) 

Muchka. Production of protective gas. .32 338 
Nov. 16. (Austria, 21 9.15.) 

Muchka. Prwliiction of nuxtuies of nitrogen 
and carbonic acid deficient in oxvgrn ,32;i41 
Nov 10. (Austria, .3 12.17.) 

Nelson. Kilns 33, .309 Nov 2.3 

Orr. Hotaiv eiie^liing and mixing mills <‘U 
33, .547. Noi . 27. 

ileid. Furna<<‘s .33,190. Nov. 21 
Robertson (Power Spe-eiality Co) Stills 
33,10.5-8. Nov. 20. 

Boars and Twigg. Fuina<'cs. ,31,912. No\ 11. 
Bkudiler A])i)aratus for Bopaiating powdered 

minerals etc suspenchsl in Injuid .33 .571. Nov. 27 
Hmallwwid. Fmnaees .31,717. Nov. 10 
Boderlund, ami 'iishno-fdieniK.d l.alxir.itories, 

Ltd. Ile(s)V('rv of h('at froiti tre.ited m.iterial. 
.32,127. Nov 13. 

Ktatine.iiui ('atalytie process for obtaining re- 
actions UdwtH'ii a gas and another substance. 
32 932. Nov 22 (Switz , 22.11.19 ) 

VolUm. Treating material by a rising fluid 
current. .31,010 and 31 ,870 Nov 9 and 11. (Ger., 
12 12 19 ami 18 2 20 ) 

Wake. King pulviTising-inills. 32,819. Nov. 20. 

CoMVCF.TK SPKriHCMIO.SR AcclU’TRD. 

17.451 (1919) Akt dc Noiske Saltverker. Pre- 
^^'ntiiig formaUon ot g\pseou.s incrustations in 
evapor.itors <dc (1.31,27;) ) Nov 17. 

22,721 (1919) Wolteixlort. Grinding and dis- 
integrating maeliines (1.32,791 ) Nov. 24. 

2.5,1.53 (1919) Haidingli.tm (IGslman). Furnaces. 
(1.53,4.51). No; 17 

25,729 (1919) llollmann Sft 

,12.5'^2 (1919) Posanolf Pkho.ss C5). Fraction- 
ating app.i ■ .itu^ (1.37, ;)00) No\.- 17 

1 114 (1920) Niosscii. Appaiatus for boiling and 
ilrving oig.mu matt^-r. (1.37,^13) Nov ‘*;1- 

9297 (1920) L.iinbot R(K:king-tuniaces. (l4I,0-)4.) 

1 

10,20.5 (1920) .\kt Vapoiai kumulator Digesters 
(141,708 ) N,,v 17 


ll.-FUFI., GAS, MINFRAL OILS AND 
WAXKS DFSTRl t T1\ F DISTILLATION; 
IIKVTING, LIGHTING. 

Am n inoNs, 

DamU'i .iml P.u km (las-seiubbors. 32 , 120 . 

Nov. 13 . , , , • . t 

Dates R living sp gr .iml tlash-points of 

lumids . 31 , 0.31 Nov 9 . (F S., 10 . 11 . PM 
Dates. M.imilaeture ol fuel. . 32 , 00 . 8 , Nov. 1 *,. 
Hates Fuel 32,202 Nov. 10 . 

Dates Impinl luel. . 32 , 20.1 Nov 10 . 

DaO'S Mixed fuels. 33 , 13.5 and . 33 , .> 01 . Nov. 


Dates Impinl fuel. .32,20.1 INov 10. 

Dat*'s. Mixed fuels. 33,13-5 and .33, .>01. Nov. | 

24 and 27. „ r, 

Chandler and otlmiv 33,030-"/. NX II . 
Clark and Co , and Ter\et. Heat treatment of 
oils etc. 32,2.50. Nov. 1.5 
<V,r.l..» niui Tluol... I>R.,..,rul.ou of 
„,,<lcyl.n.l..ro.k. M2,0r.r,, N^>v. 12. ((!« , 24.11.19.) 

Demngton ami Perry. Treatment of peat etc. 
32 600 1 Nov. 18. 

bixonand Garton. Driquetting coal etc. 31,776. 

^^hrat. Production of petroleum and natural 
JI3,461. Nov. 26. 


Emerson. Conversion of hydrocarbon oils. 
31,555. Nov. 8. (U.B., 0.5.20.) } 

Foster. Vertical gas-retort etc. 32,169. Nov. 15. 
Crooday. Purifying lubricating oil. 32,679. 
Nov. 19. 

Mawson. Gas-producers. 31,934 Nov. 11. 
Muchka. .32,. 3.3 7 .33.. 341 Bre J. 

Parr ami Peai.son. Df'sulphui ising hydrocarbons 
et<-. .32,195. Nov. 15 

Ramhush, Gas-prndufets eU* 33, U4, Nov. 26. 
Rohus. Apparatus lor distilling peat. 31,470. 
.Nov 8. 

Wells. Gas-producers. 31,788. Nov, 10 
AVilson. Distilling lucls, shales, etc. 32,458. 
Nov. 17. 

CoMCnKTK Sl’Kf II JCATIOXS Af'( F.1’1 FU. 

11,419 (1919) Marks (U.S. Industrial Alcoliol 
Co ), Non-free/ing fuel. (153,925.) Dec'. 1. 

11,774 (1919). Doherty. Coal-c'arboni.sing 

furnaces (1.32,489 ) Nov. 17. 

19,421 (1919). Kormann, Alteration of high- 
boiling li}df(Karl)on.s to low-boiling hydrocarbons. 
(1.53,6.54.) Nov. 21. 

*19,(F>0 (1919). Edwards. Extracting oil from 
shale, coal, etc. (1.53,603.) Nov. 24. 

10,702 <1919). Ramhush. Removal of sulphur 
from gases (1.53,065.) Nov, 21. 

2718 (1920). Avcllana. Wood-gas producer. 
(138,362.) Nov. 17 

.3503 (1920), Igianic Electric Co. Bee XXI U. 
9676 (1920^ Dc Laval Separator Co. Purifying 
u.S(^ mineral oil. (142,089.) Dec. 1. 

10, .390 (1920). Smith. Purifying mineral oils. 

(153,844.) Nov. 21. , vr . c 

13 888 (1920) Hulton and Neil'son Reniung 
mineral oils. (1.53,8,57.) Nov. 24. 

15,778 (1920) Lowenstein, Innyi, and Kayser. 
Apparatus for low' D'mperature distillation of coal, 
shale, etc. (144,712.) Doc. 1. . 

16 7.57 (1920). Meister. Lucius, u. Pruning. 
Manufacture of methane. (146,110.) Nov. 24. 

XXL- TAR AND TAR PRODUCTS. 

Ar PLICATION 8. 

A tack and Sou tar. Manufacture of chloroanuno- 
anthraquinone. 31,615. Nov. 9. 

At.u'k. Oxidation of aromatic hydrtxiarbons. 
31,971. Nov. 12. , 

Alack. Mamifactuie of anthraquinone. 3.i.3/4, 

Nov, 26. , r. 1 J 

Dntish Dyi'fituff# Corp., trank, Gibson, and 
Robinson. Manufacture of a chlorinated naphtha- 
lene derivative. .32,241. Nov. l.>. r 

Dawson. Purification of kUithraquinone. 32.*.8o 
Nov. 10. .... 

Kolshorn. Manufacture of derivatives o( p- 
aminophenol and of its o-alkyl •'ther" ,kl . 
Nov. 24. (Ger., 12.12.19.) 

Parr and Pearson. 32.195 Si'* TI. 

AVilson. Distillation of tar ami oiF. 

Nov. 17. 

COMI'LETK Sl'F.CIUCVTIONS Am I II'' 

14.1.57 (192(i). Kinzlherger u ('<* 

pt anthraquinone. (143.885.) Nev ' p,,, , iimii 
' 1.5,534 (1920). Kinzlhergcr u ( ' 
of crude anthracene. (111.61"' Jjjuuing 

18.7.58 (19i^)). Me.der Fu. ^ 

Manufiu'ture of pyridine h i"'-' 

XV — WLonnNti m m J ki^mnd d\ls. 

Ari'iiriTioxs 

British IV'*".' “ ..l.t' colouring-matters 


British IV't;;,".;, ;.:;"';:io«mg.m’atters 
.■>2,242, Nov. 15. 



PATENT LIST. 


(Dm, i», tvM. 


806 i 


Davies, and Scottish Dyee, Ltd, 
n.atters. 33,«i^8. Nov. 27. 


CJoIouring- 


V. —FIBRES; TEXTILES. ('ELLULOSE; 
PAPER. 

Ari'LICVTIONS. 

Barnett, and Iinporml Tru.st Production ot 
tellulosy cslois. Nov. f) 

Burgess, Lt^iwaid and ('-o , and Haruson. Trcat- 
mont of cotton yam. d'i.oOS. Nov. 18. 

Courricr PriKlucing paper pulp. 81,527. 
Nov. 8. (Er., 11.11.19.) 

Droaper. Manutacture of viscose solutions 

31,16.5. Nov 8. . , , . 

Dieaper. Manuf.utuie of artilicial silk etc. 

31,854. Nov. 10. 

Dreaiier. Manut.icture and treainiont ot arti- 
ficial filaments of organic oiigin. 32,700. Nov. 11). 

Manoury. Obtaimng tellul.vso and paiK-r pulp ; 
from alia grass etc. 32.121 N-n- 1.3 
Milne. Paper-pulp-refining migines. dd.tloO. i 

Nov. 20. . , i 

Novosseiskv 32, OO* Nee l.\. 
llolx'rts. Maniifactme of jirticles from cellulofio j 
01 Us compouiuL. 33.t2i No\.2() 

CoMl’I.F.TH SrFlll I( VTION'S AlCKlTFO. 1 

21 378 (1910) Drews and Nuordeii.^ E.stradion 
of fibie from leivcs eU (1 >3.1)3.) Nov. l<. > 

24,737 (11)19). Muller Manufacture of aitifieia! ■ 
threads, films, et( t rom v isi os<^ (1.53. til ) Noy li. - 
25,729 (1919). Ibillm.inn. Uemoval of volatile ■ 

solvents Irom mateiials treattsl therewith, , 

(151,041.) ])e< 1 , f ' 

1110 (1920) ll.isluinoto. k ibre. and proces.s tor 
obtaining same (153,801.) Nov. 21 

VI- BLEACIIINC DVElNfi, PRINTIMJ. 
FlNISlIINd 

APPI.U \TlONs 

Bowden and Bowd.-ii M .ehine, lot hb-nbing. 
dvoing, otc. cloth 32,.)01> No' 1^ 

'Horsm'll. and Simplex Patent I 'eing Machw ; 
Co D'eing, wadung. <-0 ma> hiiies 

^ Marks (Diiratex Vo.). ('oat«-d fabric. 33,162 

^Nathan, Nafhtn. ami Nallnii Treatment of 
textile lahrics. 32.6.57 Nov. 19. ' 

Nelson. Apparatus for inorceii^ing cotton. 3-.0.'l. 

jTovi ly. X'' 04 

Nelson. M«'ro'n.sing cotton, 3.1, fo3. Nov. 24. 

CoMPIU.TK SpF.CIHOTIoN- AflKITKO. 

23 199 (1919). Arent. Fireproofing .and/or j 
waterproofing treatment of matt riaN (132, '^13 ) ■ 

Dec. 1. ‘ ! 

VII.— ACIDS, ALKALIS; SALT.S; NON- = 

METALLIC' ELEMENTS 

Appmcations. * 

Jenkins. Apparatim for converting brine into { 
salt. 32,178. Nov. 15. 

Lund^n and Thorssell. Produrtion of mtmgen 
compounds. 32,060. Nov. 12. (Sweden, 3 12.19.) 

Lunden and Thorssell. Productiqn of pure 
nitrogen 32.360-1. Nov. 16. (Sweden. 19.12.19.) 

Ratncr. Fixation of atmonphenc nitrogen. 
31.592. Nov. 8. . 

Roiboul. 32,711. Nse \ III. 

^ C 0 HPI.OT 1 SmiFiCATion* Accimn. 
n;62l (1919). Catlett. OxyaaH compbiitiona. 
(126, ’646.) Nov. 17. 


^7,084 (1919). Sherwin. Precipitation of alu- 
minium hydrate. (163,352.) Nov. 17. 

18,847 (1919). Henwood. Manufacture of nitric 
acid. (15;L362.) Nov. 17. 

19,391 (1919); Hobsbawn (Grigioiii). Recovery of 
uitiate of soda from solutions. (153,649.) Nov. 24, 

27,016 (1919). Hultman. Manufacture of 
chrome alum. (138,591.) Nov. 17. 

30,832 (1919). Murks (West Coast Kalsomino 
Co.). Manufacture of iron compounds. (153,792.) 
Nov, 24, 

1711 (1920). Sieurin. Production of aluminium 
oxide from tlio ehloride. (1.53,500.) Nov. 17, 

(KKIO (1920), Fabr. do Piod. Cliim. de Tliann et 
do Mulhouse. Manufacture of potassium sulphate 
and liydiociiloric acid, (154,111.) Div, 1. 

VIII. -GLASS, CERAMICS. 

Appmcation.s. 

Atkinson, Moroshoad, and SUdn and Atkinson 
Glass furnaces. 32,703. Nov. 19. 

Fcldenlieimer and Plow'man. Treatment of clay. 
31.50.5. Nov. 8. 

lIunciK'k. Saggers for firing pottery. 33,518. 
Nov. 27. 

Roiboul. Manufacture of film silica, alumina, 
,.tc 32,711. Nov. 19 (Er . 16.9.20.) 

W.ule (Buckman and Piitcbaid). Mamitactu'- 
ol reiiaclory material. 31.5.'^7. Nov 8, 

CoMPr.KTK Sl’KUHCVIlOV .Vll'KiTFl) 

20,339 (192i)). Sell ul row it z. Eeldenbeimer^ 

Plowman 'rrealmetit of < lav (1.53,861) No* 


IX 


BLlldllNli M.\TKRL\LS ^ 


.Appucvtions. -i 

Barrie ami Chadwick Aioinalic bydr<K-ai J 
<.-imiu. .32,1.56. Nuv. 17 (Australia. 27 5.1i 
Marks Com leto. 3l,9i)9 Nov. 12. 

N.i.imi Venmtols Nolliet land Colonial Tr.uJ 
Cu Conipositnm lor pn'sei \ in;.; woml etc .12,.'' 
Nov 17. (IWg, ^9.2(1) 

Novo'^scLky. .Solutions foi niineralMiig 
woikI, canlboaid, »‘tc 32,(K)i, Nuv 12 

Co,MPI FIF, Si'F.l IHV VllONH \( < H’TFD 

U>.55 (1919) Williams E3 (m hug ">!our tiar 
toim.ilion in wooil. {L'>.3,()19 ) .N'ov, 21. 

23.tR)6 (1919) Ward. Manufi < Hue of artilu'ii 
stone. (1.53.431) Nov. \i ,, , , 

1^9 (1920). Smidtb ami (_-> Buibling-matei 1 
for foncrete slrm lures (137,.3;10) Nov 21. 

10,436 (1920). Grub*‘nho!y.-lmpnignieinng G< 
Impregnation of >vo<k1. (1 11,728 ) Nov, 21. 

X -METALS; MET.VLLrUGY, INf'LLDlNG 
ELECTRO-METALLURGY. 

ApP!.U'AT 10NB, 

Bikt'r and (’o. Alloys. 33,16(. Nov, 21 

(U.S., 20.1.20.) 

Bowl'S. Soldi'ring ,'V),.352. Nov. -h). 

Bowes. Welding aluminium or its alloj.n >' 

Nov. 26. „ I V . 

British Scientific Instrument Research Ass. 
Imperial Trust, llaigh, and Jackson. Manuia 
turo of solder. 31.K39. Nov 10. 

Bninskill. Preventing surfwxi corrosion in ai 
minium alloys. 32,738. Nov. 19. 

Dawson, and Ferranti, Ltd. Cast iron 
Qon Nov 25. 

Gibbons Bros., and Marie. Continuous anne 
ing-furnaoe«. 32,767. Nov, 20, , . ■ 

ficM Recovery of metud from . . 

88,048. Nov. 18. (6«r,. 3.4. 
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Wmot iuT"’ Separation, . 

MadSon® 31,863. Nov. 

17 of ferro-afioys. 

of motals. 32,116. Ifov n 
(Oor'^]2l2?9)''^ ‘^^'^^28. 

Hkudder. 3;i’57l‘ .SVe I. 

COMI'/.KTK Si'KCIMcaTIONS A(’CE)TKI) 

,, Magnotic apparatus for 

i (I.il9). (towlwin and (’adonhoad Hi. 

o».S) '^:'r ■'■'■■■ -- 

Sandhoig and Tlnnifrev Hoat 
trc atrntuit rjf sUh‘ 1. (153,706.) Nov. 24. ‘ 

O'e- 

•->549 (1920) Cloles. Eloctrodoposiljon ol allovs 
of coppor and z,m>. (154,108 ) Doc ] 

5721 (1920) Dali, and Rolk-Hovoo; Jdd Alu- 
minjum alloys. (153, ,514.) Nov. 17'. 

5<2,3 (1920). Dali, and Holls-Hovcc, Ltd. Alii- 
minium all.ns. (153,823.) Nov 24 
7626 ( 1 92(i) Kll.ott. ]\f arftifaciurc of v i ought 
iron, (10.^523 ) Nov. 17. 

8727 (l!iaj) MHallhank u. AI,.t..llurK. Oos. 
liearing niclah. (140,790.) Nor 17 
27(i,-,p n!)2(l). (:old«l,„,idt .\.-(;.' InfreaMn- 
.viold ot chromium in the aluminotherniic pioduc- 
tion ol {'.II bond ICC lerrochromium or multiple allovs 
thorcot Irom clirome-iron ore (152,990 ) Nov. 21. 


I PATENT LIST. 


D (Sharpies Stieoialtv 

(o.). Extraction of fatty and oily niatk^ r 
sludges etc. (1 63.668 ) Nov. 24* 

1129 (1920). Nordi.ske Fahr. De-No-Fa Akt 
Dcmlonsmg and piirilymg fish oils. (1 40,372 ) 

f'h(Mn. Worko. .Sci; XVIJI 
L,404 ( 1 ) 20 ). Mavrlioter. Manufacture of a 
, cleaning agent (146,222 ) Nov ‘M ^ 

' llvilr'r'' ^1“"’ (’o. 

I Dydrogcn.ition app.iratu.s (1.50.991 ) Dei' I 

1 

I xril P.ONTS, PKiMEXTS. V.MiNlSIlFS 

t HFSiNiS. ’ 

I 7 \|M'LI('\TI()N.s 

i for shellac etc. 32,878. 

I Marks (.Stanley Insulating Co ). Producing and 
I vnamel coatings .33,163. Nov. 24. 

•»•> '“‘”('‘01 lire of re.sinous substances 

! 33.4. .) Nov 26 {(in , 17.5 2l) ) 

j 33'l8!r'^*\o?”2'r^"''' )>‘imting and priming etc 

I C'OMIT.EIE Scr.tICK ITIO.VS 2\C( ri'TI-J). 

' 31550 (1919) Sc udder and Pettigrew. PrfMliic- 

I non of phenoi-ti'siti condensates. (1.53 796 ) 

1 Nov, 24. ^ t / 

( P^rKhv and Birkby. Pnxluction of 

I phenolic .ildeiiydc coiiih’nsatiun prixlucts (1.53 491 1 

' Nov. 17. \ ^ • 


Nf - KLL(THO-CI4EM ISTHV 
.\ ri'Mc\rK>NH 

Cliloride Ehctnc Sloiage (5. (Smith). Secon- 
dary b.itterv plates or ehslrodes .32,031. Nov. 12. 

ILiriison (Don Cbemu-al (’o ) Electrolvlic ('oils 
32.208. Nov 1.5 

Mastium.ni .ind Hogejs Ehstrolvtic apparatiKs 
for propan.ig lie jxk'IiIoi itc .solutions. .32,039. 
Nov. 12 

Pepiier. Eli'tiiic balti'j ICS. 3.1, ,562. No\ 27 

(U.S , 29.11 19 

S(K* Alo Kunimler A* Matti'i*. .Manufacture 
ol ele( tru.il n .M^l,^u(■e material .31,804 Nov. 10 
(Swil/, , 10.11 10 ) 

St('w;irt, Eh( 1 1 otk"' lor a< cumulators. 31,908. 
Nov 11. , 

COMl’ia TK Sl’KdlK \T 10 N’.S Actl.PTED. 

17,603 (1919) rnivers.il 2 \e('umu!at{u h, Lt<l , 
and Martn. IM.iles lor a<eumulator>. (1-53,935.') 
Dec. 1. 

20,031 . (1919). Campliell Elictnc furnaces 
(153,951.1 Dec. I 

20 688 (1919). Snialbw. Di'ating elements for 
electric funi urs. (1.53,701 ) Nov. 21. 

23,7.50 (1919) Depburn, .and Mather and Platt. 
I3i-polar eUsniode eltvti oKuers. (151,029.) Dec. 1. 
5549 (1920). Coles Nr’r A 

Xir. FATS; OILS, 5VAXKS. 

ApCLK \TlON.S. 

Batc.s, Saponification. .32,(K)7. Nov 12. 

Clark and (To., and Tern't 32,250. SVe 11. 

KiliB. Thickening and oieacliing oils, 33,405. 
Nov. 26. 

Jarrett. Manufacture of soap and soap powder. 
32.000. Nov. 12. 

Mozgor. Manufacture of grease, 32,025. Nov. 22. 
CoMPLETK wSpKCIFICATIONS ACCEPTED. 

17,356 (1919). Baker and Bonsall. Detergonte. 
(163,634.) Nov. 24. 

19,286 (1919). Scobel. Producing solidification of 
toleaginous substancca. (153,942.) Dec. 1. 


1 XlV.-INDTA-HUBBEIt. GUTTA-PERt^H A. 

I Applk mions 

Balko and Leysielier. Production of plastu' 
bodies resombliug vulcanised rublxir 32 196 
, Noy. 17. (Ger., 19 3 19 ) 

Eirp and AVood Pi ess for conlinuously niould- 
I ing, vukanising, or curing rubbei etc ^ 32,251. 
j Nov 15 

i AMiite (Goodricli Go) A’ulc.inisiUion of rubber, 

I 31,955. Nov. 11 

I GoMIU.ETE SPKf li ICATIONH .\{ ('Fl'TPJ). 

' 13,992 (1919) Stliidi on iiz, Fcidenheimer, and 
j Plowman Maiuilacturo ol rubber. (153,343.) 

1 Nov. 17. 

I I9,3^0 (1919) Aoung and Biuiner, Reclaiming 

I rubber. (153,616 ) Nov. 21, 


XV IiEATHER, bone. HORN; GLUE. 

ApPI ICATimNS. 

Carmichael and Ockheton. Tanning 31,494. 
Nov. 8. 

Cliem, Eabr, Worms. Manufacture of tanning 
inateiials 32,457 and .32,608, Nov. 17 and IS. 
(Ger., 18.11.19 and 20 8.17 ) 

Ijamlu'ck. Making coloiiiuig of natural hoTn 
water-resisting. 32,891. Nov. 22. (Ger., 26 9.10.) 

Melaimd. Manufactui e ol artificial tanning sub- 
stances. 33,136. Nov. 26. 

Co-MPLETK SVECUICATIONS ACCF.ITEI). 

537 (1920). Nakayania and Adnchi. Utilising 
vAiste or scraps ol leather (154,095.) Doe. 1 
3106 (1920). AVood. Puering or bating skins. 
(1.54, 103.) Dw. 1. 

8417 (1920).*Knudsen. Manufacture of fish-glue. 
(1.53,526.) *Nov. 17. 

XVI.-SOILS; FERTILISERS. 

Complete Specifications AccEin'ED. ^ 
23,730 (1919). Hyatt and Fellowes. Fertilisers 
and thoir manufacture. (153,434.) Nov. 17. 



SOS A 


PATENT uarrj 


[Dec. 15, iVEu. 


26,780 (1919). Baker and Sliephord. Fertiliser 
a,nd insceticido. (154,057.) Dec. 1. 

XVir-SRiARS; STARCHES; CFMS. 

ArPLlCATIONS. 

Ciillor. t)l u'linin^ mol iVM'h, .‘ll..“)40. 

Nov. 8. 

Deninjj'ton ,inil Fi'i i.v. ,T2 ,.j 98 9. .sVf’XVIIl 
XVIJI. FEKME.VTATION IXIH’SI'IUES. 

A1‘1‘LU'\T10NS. 

Di'iun^'t.on .iiul P»'ii\ rioatiiii; wooil. 52 ,.j!) 8. 
Nov. IS. 

Deiiinotou .ind Poiry. Appai.iuis lor troatin}4 | 
wood etc. to obtain feinientanlo Mi>;ais, turlUKil, I 
acetic acul, etc No\. IS. 

Deniii^ton and Pcfi\. I Sir 11. 

Dlstlllel^ Vi) . .uul Moyer. J*HH'es.s tor deiuitut- , 
ing alcohol. -H.oSO .\ov S 

(’OMPl.KTV; Sl'F.UHCVTlONS An H'lni. 

I9,7;i:i (1919). Akt. Oaii^k {J.u i iiifiMiidustri. 
and Suk. Maiuitactuie ot ^ea^t (I'l.'l.tit)? ) 
Nov. 24. 

l9,Sd() (1919) droll Manufacture of ttu riiciita- 
tivo preparation'', (191. 5S9.) Nov, 21. 

1974 (1929). Yeroin. Cheni. Weikc. .Munutac- 
ture of Rljcerol troni •'uoar. (Id'', .128.) Dec* 1 


(.Vfarchand. Preparation of terpin hydrate. 
3'!, 842. Nov. 10. (Holland, 10.11.19.) 

*Merck and Wolfes. Preparation of tropin mono- 
carboxvlic acid esters. 32,349—32,351. Nov. 10. 
(dor., 23.8.19.) 

Metcalfe and I'shcr. Extractinj^ essontiHl oils 
etc. .33,482. Nov. 26. 

('OMPI.KTK SPUCIKICXTIONS AcOEI’TKI). 

10,923 (1919). Coninictcial Kesearch Co. Manii- 

lacturo ol clilorliydnn.s or bromliydrins. (126,311.) 

‘ Nov 17. 

6081 (1920), Najip (Hoffiiiann-La Roche & Co.). 
Miuiiifai tuic ot (olloidally soluble metal pyropboH- 
phatc casein lompounds, (151,112.) Dec, I 
6329 (1920). S(H' Cbim rsines dii Uhone, 

Miinitta<ture of /Fdinlkylamuiocthylaminobimzoic 
alkvl esters. (1.53.827.) Nov. 21, 

7018 (1920), Soc. Chilli, I’snics du Rhone. 

M.inuf.ictiiK' of siKxdiarin. (1.53,521).) Nov. 17. 

98‘26 (1920). Moureu, Dufiaisso, Robin, and 

Poiigiiet Stabilisation of acrolein. (141,361.) 
Nov. ‘24. 

19.962 (1920) doldst'bmidt A -d., and Matter. 
Prodiution ol ctbyb'iio liiloride. (117,908) Nov. 17 


XXI. PHOlOdRAPllIC MATERIALS AN!) 
PROt'EvSHES 

Appi.ic.mionh, 


XIX FddD.s. WATER PCRIFICA FION ; 

.8 VNITATION 

APPI ICMlOSs 

AiTlier and Stevenson Prescr\in^ .in<l sieiilis- 
ing milk etc. .32,230 Nov. 15 .v, , , 

Calhinaclu. rre.itnicnt ot potatoes etc 3'-,i>9*4. 3 

Nov. 18. , r. r , 

Craig, ami SjH'ms' and Son> Purification ot 
water. .32.614. No\. 19. 

Fitzgerald. I’rodm tion ot corniuerual itirHlmls 
from lihwd 32.711 Nov I'l 

Forget-rne-not, f,td . ami _ Huti hiiisoii \g* ing 
^ heat .1 ml Hour. .32^02 No\ 20 

Hegney ami Hegnev Stmilising milk .51 M 5 

N«>v. 


Doremlabl ami S<'lioepi). Photographic filiiw. 
32,729 Nov. 19 (dm ., 26 1 1 .19 ) 

I)\e Impression Photos, Lt<l , and Falridge 
PhotogriipliK' tilniH etc .33.149, Nov 26. 

ilaulf u C'o Photi'gr.iphic dcvtlopcrw. 32,883, 
Nov 22 ((lei., 23.10.1'' ) 

Wirncr. i'nHlucing pliotograiihs in natural 
lolours 31,816. Nov. U* 


X\II EXPLOSIVES. MATCHE.S. 
(^lMPI^T^ Speiimi \T 10 N’ AirUTKIl 

31 2'»l (1919). Dsnamit .V.-d \orm Nobi'l u. Co . 
.ind Naoum M.imifiK liiro of gelatinous nilro- 
glNcmin .vplusives piooi again.st liriwlamp 
(110 716) Vov 17 


CoMPM'.TE SpM IH» \T10NS « IPfHi 
.T215 (lOl'O Linden. Redm ing the pcueni.ige 

of water m age sludge, oic. ( I sl.-kti ) No\ h 

20.29‘‘ (1919) Lemln.h Production ot rolltc 
substitutes ( 1.5.1, 9il ) De( t 
.... 24 823 (1919) Hovlwig Butter - making 

(LvLLld.) Nov. 17 

7141 (19*205 Mangam>/one Soe Anon Mcnii'- 
mK an.l .hinf.in,,- ».U.r lltiMl77 ) 

7381 (1920) Anhydrous h oo(i IVisluctsCo Dr\- 
im? fruits, vcgct.ihl.s. meO‘.. etc. <110 Pri.) 

Nov. 24. 

\X Olid VMC PROIH (TS medicinal 
S riHTANCES. ESSENTIAL OIL.M. 

Vppt.K yTIONS 

Bader, in.l Brit, O iliil.w .iii'l ( liei,i:< al Marmf. 

Co. Manufacture of alky) (om pounds .1^.0.O. 

Henington ami Perrv. f^\M!xjc 

Green ami I^ovinstein Maniifarliiro of a toxic 

prodfict. 32,243. Nov Vk 
Kolahorti. 33.1^0^7. Sf.f III. ^ 

MarehaiKL Preparortion of terpineoh 31, 11. 
Nor. 10. (HoBajkL lO.U.lO.) 


XXIII WAI.VSIS 
Al’P! M .M loss 

Cliamlle!, .Hid South .Mclropo'itun d.ii (’<* Ip' 
p.itatuH tor ili'tci mining i.ihuiln v.iliui ot voiiiliiist- 
I'lo gaM"4. 33,u.k) \o\ 23. 

('hamll.r, E\an'* ilollings, and South Metro 
politan da- Co Dett r mining ( alonfic yalm' of cm I 
gi- etc :i.3,ii.37 No\. 2.5 

Ko'-sj. I spe ila -gr avity t( 'ti'rs. 

Noy H 

CtiyiPIKTr .SpF( IMI ATIOS'H .VtfRPTKl) 

16 619 (1919) MishIows Apparatus for t.'liug 
the physical pro|H'rties of materials, d d.o'.l > 

^^*K280 (1919) Wollaston .\pj»aratuH O r cn- 
tinuous aiuihsm of gases, (1.53,637 ) Nov 'jj , 
.ViiKl (1920) Igranic Ehetnc ( o. ' 

Hammer Munuf. Co.). Determining rnhinlie 'a‘'‘ 
of conihuntihle (|.V1.^17 ) Nov. 24 

16,50:t (uHf)) Soc. drs Hnuts-bourneiux 

Rouen, (’alonmeters. (145,437.) Dec. 1. 
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L-fiENEBAi: PLANT; MACHIHEBY. 

Patfntb. • * 

Fuiuiues; Pron'fis and upiKDalns for opemtinu 

• . (». aiitl K. U. Su'f/:wait, Atjs<>t‘s <»t 11 Su'g- 

warl. K.P 130, .596, 2.5.7 ID Ckjnv , 29.7 IH. 

Air previously liealod in a u'fit'iK'ralor passes across 
the Mil hue cd a relractuiy tile or “ ^asifiei " plate, 
and hydro! ai lions and water (or sleani) are supplied 
through M'paiate jets apiiroxiinately peipenduular 
to the gasillei plate. The platn' may have a con- 
(avitv, a (oinexitv, or hoth upon its suil.uv 

—n M V. 

Heat-tn’otuai ftn nave . (' .1. Kirk. EP 1.52,477, 
2.5.8 19 I 

A LONG ehaiiiher is divided by a longitudinal parti- j 
tion into Uo t oinpartinents through which two j 
'-ets of lh(‘ ohjiM Is to ho lieated aie (oiivi'yed in , 
opposite dircstiuiic'. Heat is tiansinitted from th<‘ ' 
hot gfxids le.iviiig the chamber to tho cold goods 
entering by means of air circulating through holeti 
in tho partition The heating medium, e.g., hot 
products oi (ombustion, is .supplied from two 
separaU^ (omlmstion (hamhers fiituat<xl near ^ 
the middle ol the length ot the charnfK'r, and piu^scv, 
through two separaU' sets of fluos in tho wall6 and 
roof surrounding tho goods diaml^r, tho twm sets 
of fluct> leading towards ojipositc ends of tho 
turnaie The hottc'st part of the furnace is at the 
middle, i c , neat the combustion chambers, whilst 
near the ends th<* iiKoming goods are heated partly 
bv the heating tines and paitlv by air circulation 
Irom tho liut goods IcaMiig the iurnacc — U M. V. 

/>'i'/mM’cs [, nit irr ]. A Smallwood. 

E P 1,5:1.012, 24 6 19. Addn to 125,741 (J , 1919, 
189 t) 

Tnr lu'atcd .m for (ombnslion is mlmitted to the 
comlmstihh c.i^ after tlu^ hitter hat. left the 
prim.iry ionibu'>tion i hamWr, the admixture heung 
made while the gac•e^ ar<' ill or Icating the inter- 
nusliale heating tluc^ The air is prcleiahly intio- 
diued lut. Ju' Inaiing Hues hv moans of sovetal 
ports disit ihulcd along their length —B. M V 

Shaft fiiinno's, I til not ion of the aa.dc heat from 
\ -C lui /inkindiisti le \oini Wilhelm 

Cnllo ‘ (i P :I2].554, 2^ 4 10. 

Two or more di.ilts ate lonneited holow hv means 
of ,i coiiilmMion (handier or a leteilwratory 
tunnuc, and ca< h shaft is used in turn .is a heat 
logeiicratoi Kor e.N.imple air is pieheatid in one 
shall ipic'AKUislN used as bmning shalt) and passes 
to the (omhustion ih.imhci, the hot gases irom 
which heat the maiciial in tlie mm ond diatt Alter- 
natiAch the g.is nniN be prela'aied instead of the 
;ur or In iiMiig tom shalts. the air may be pre- 
heated in one pair and the gas lu 

Jh-iiimt apparotu*^ V AVhitfield KP U)2,cl2, 
12 6 19. 

Tuf goods to he dried aie conveaed through a ong 
V with neilorateHl bottom under whieh 

.'-fha!"!, A.r . tho 

rhamlK-r and at Hie same tune given a Mbi.itory 
wmn In means of a fan 4'he,e are !wo set. o 
radiators pnmary ones, heated Irom an external 
^ . uul mclerablv situated noai the exit 

em7^ot the chamber, and B<'eondary ones thioiigh 
u 1 e l ot satiiraUxl air from the dr>ing 
Smlx' ‘ .Iraon l.v tlu- Ian, attor nhuh .t pasacs 
ve^M'l in wbuh eondeiised moisture is 
^ 1 \ niid IS thou It'd bac'k to the entrauev end 

u lu X If <Uvsired, tho secondary 
i'o "n tho roof of the 


Dnjing ajijiaiatus. .1, Killhy and IF. C. Allen. 

E.P. 152,922, 5 3.20. 

A NiTMUKR ot Kitary drying thamWis are arranged 
in a senes so that the inateiuil lifted by the nita- 
tioii ol a chainbei diojis on to a slioot and iH tlius 
ti ansferred from one (hambor to another and 
hnally discharged. Kacli (hamber has a separate 
supply of drying gases, but these supplies may ^ 
derived from a single gas generator and the 
draught provided by a single suction fan. 

— B M V. 

Dnfing inarltine. J L. Pierce, T S P. 1,356,469, 

19 10 20 Appl , 11.6 19 

Thf material to be dried is (on\('\e<l through a 
hot air chandler upon endlc-M coincyors siijiported 
on libs — B M, V, 

J>n/ri, Chamhn - A. K. H Beyer (IP. 
317,689, 3 5 14 

Tiik drying i hamber is divided into separate com- 
partments and hot air is It'd in hoth at the top and 
through the Horn The end compartments are con- 
nected below tlie flcKir by londuiUi lor conveying 
hot air from the omi to the other, or for separating 
moisture Irom the air, the conduits are connected 
with cadi (ompartmeni hv valves opeiated from the 
toj). .uul are also .onnect(‘d with the apparatus in 
whidi the moist vapour »& eondensisl — L A. C 

Meicun/ or othei fluid having a high boiling point ; 
ilodci.s partieuhui ij intended for vaponsing - - . 

The British Thonisoii-Houston Co , Ltd it rom 
(ienoral Electiic Co. E.P 1.52,785,23.7.19. 

Thf Innlor < (insists of a number of separate sections 
asscunhlod witlmi a casing, each section comprising 
a pair ol vertical plaU's slightly spaced apart to 
foim a csmtainei lor the mcrciirv The sections an* 
provided with external vortical ridge.s on their 
faces, formed hv piessing tlu' plates, so that when 
.nsscunbUd a tortuous passage alternately iipwanl 
and downwaid is lormcd for tho lu'atiiig gasc's, 3 lie 
intonor of the sections i.s provided with vertical 
partitions foiming similar jiassages for tlie mer- 
Iiirv Ihe jiasv-.ages are so arrnngcnl that when tho 
imu’cni'N entcis tlu' section it travels upwards in 
the same diicition as the hot gas, but in its iinal 
movement it tia\('!s in the opposite direction to that 
ot the hot gas tho mercury making three 
.ind the hot g.i^ two parses in each section. The' 
sections arc sujiporb^l so as to piovicit^ for expan- 
sion and ea( h is provided with preheating passages 
•It tiio outi'i- edges Tho mercury vapour 1 8 used 
to drne a tuiluiie or otlier prime mover, the exhaust 
from whieh IS used to generate steam, and tho hoi 
waste gases are used for suiierheating 

—W . r . F, 

Uifiiorialing Method of ami appaiotus for . 

It Thoems F P. 1.52-^98. 21.12.19. 

In a metluMl of refrigeiating by evaporation of a 
colatilo fluid such as ammonia from its solution, a 
oirt ol the looled solution is iiscxl to absorb tho 
Naoour lemoved Inm another part by evaporation, 
tlm .second part being then used for refrigerating. 
Part ol the cool refiigerant from tho evaporating 
ftink IS eirculatcMl through a dosed circuit which 
includes the uhsorhiug tank hut not the refrigera- 
tor. and anther part is circulated through a 
separate cIoscmI circuit whicli indiidcs tln^' refrigera- 
tor hut not the absorbing tank W .1^ h . 

liefiigeriititig moehine. B. PHrsch and H. 

Meidinger. CLP. 322,796, 28.2.19. 

The vapours of the rt'fngerating agent coming from 
tho evaporator are condonscxl by a jot ('ompremr 
eontamod within the condensing apparatus. The 
refrigerating liquid, cooled by means of cold vapours 
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arising from tho evaporator is employed as work- 
ing fluid in the|iot compressor and is kept in circu- 
latioii by moans of a pump. — J. S. G. T. 

Grinding ores, minerals, stones and the like; 

Machines for . J. R. Rroadlov. K l*. 152,724, 

8.7.19. Addn. to 116,583 (J., 1918, 453 a). 

By rearranging the parts of the screening dcvico 
the passage for the return of oversize material to 
tho mill may be fornuxl as a single trough or tube 
of involute shape Trunnions may be used to sup- 
port the mill instead of tyros and rollers. — B. M. V. 

Pulverising appatafus. J, E Kennodv. IT.S.P. 

1,356,292, 19.10.29. Appl , 2 2.18. 

Ceusoing rollers inoiiiited on vortical spindk\s 
which rtnolve around a tentral vertical axis move 
in contact with a fixes.! grinding ring. Material is 
fed Iwtueen the ring and rolleis from below, and a 
central fan is provided for dirc'cting air under pres- 
sure between tlio iiug and roIU'r.s troni l>*‘lo\\ , 

— W. F. F 

Kvapouitor and nirthnd of operatino such evapora- 
tor. G. H. Benjamin. V S.P. 1,355,935, B) 10.20. 
Appl., 23 2.18 

Liquid is evaporated in a chamber at a controlled j 
teniiH'ratuio bv humus of steam coils, and the ! 
vapour pavsos into a huperheating chamber, whc'ie ■ 
it Is heat<*d to .i (ontrolhsi temiH.'ratui c bv .m elec- j 
trie heater. — W F E. 

f.V>m/rr)sin(; ooLne/j uppuKif as. I ,S Miwrcll. 
A.ssr. to M('i rc 1‘ .Soule C’o. F.S.P 1,356,082, ' 
19.10.20 Appl , 26 12 16. 

An evaporating c’namhet and its < over are both ' 
carried by the .sam«‘ f r.iriu'vcut k, and art' movable : 
relatively to one amithci \ lotarv be.iier is pro- 
vided in tile evaporating chainlM^r, driven b\ a shatt , 
passing tbrongh the cover, the shaft being .s<'()arabh' 
into two .sections when the cover is lit ted - -W F 

Evaporators; Meam for ensuring the format t</n of ■ 
a thin film of the hgui.l undo tiratnient on ■ 
the inner trails of the tubes of vertical fu/>e - - - 
A.-G. dcr Mn.sc hiricnf.'ibr. E.seher, W\s«. iiml Co 
G.P. 321,937, 22.1.19. 

Thb top of each tube is opened out to form a 
curvfd siirt.ice of such a shape that the dt'S' ending 
lu|Uifi tends to flow along the inner wall of the tuU% 
leaving the <* nlral portion empty. The tojjs t)f the 
tiihc'S ,irc at [irogrcH-sivelv lower levels the greater , 
their distamc troni the lujuid inlet.— L. A. (h 

Contnine> for alkaline substances. G W 
Hewlett, .\sst U) The- Researeh Laboratories Co. 
t:.S P. 1 A'»5 076, 10 lu 20 Appl , 10.7.19. ; 

An alk.\li-pro<(f (o.itirig composition for fibre recep- 
tacles consists ct a telluioM' ester dishoIvf'<l in a 
solvent and nuxccl^wirh a non-solvent and with a I 
material to render tlie (oating less brittle. ; 

• -B. M V. 

Distillation or the like ^ Appnratm for . V L. ( 

Emerson. C S.P 1,A>6,057, 19 10 20 Appl., i 

11 . 5 . 20 . ! 

A FiTBNACl! for heating a tubular evaporator i.s ^ 
arranged so that the* cc/mhustion products pass i 
downwards into a pit no 1 thence to the iKittorn of| | 
the stack. The pit is c onstr urU*d m that when ' 
filled with liauid the jiassage ie.idmg from the fur- i 
nace is cloaea. — W. F. F. • | 

DutiUatian; Process of , p T,. Newton. 

U.8.P. 1,S56,«J8^ 26.10 20. Appl , 11.9.18. ; 

A LIQUID containing a volatile siihstonee is passed , 
in the form of a film through a distilling chamlMw j 
at ordinary tomperatnre, an,d suhjert<*d to a partial I 
vacuum to distil off tba viltMilc substance. | 

-w. r. F. 


Foificwr in a natural gas: Method of condensing a 
HIh-. j. T. Duffy. U.S.P. 1,356,196, 19.10.20. 
Appl., 27.5.18. R^ewed 6.5.20. 

The gas is Simultaneously cooled and subjected to 
the action of an alternating brush discharge, 
thereby producing a nucleus around which the 
vapour will condense. — L. A. C. 

Separating apparatus. E. L. Marshall. U.S.P. 

1„%6,384, 19.10.20. Appl., 11.8.19. 

Material to be separated is fed from a hopper, and 
nu'eis a horizontal blast of air. The heavier par- 
ticle's lull into a conduit, from which they pass out 
ot tho apparatus, while the lighter particles are 
carried through an opening botwoen vertical plates, 
one of which is adjustable to vary the opening. The 
heavier particles fall into a conduit and are 
.scpuraUHl into two grades in pas.sing over a per- 
forated floor, the courser grade being roturnecl by 
a conveyor to the hopper. Tho air carrying tho 
lighter particles then passi^s into a larger chamber, 
where the partuUsv aio kept in suspension by 
RiK'tion and tho lighU'st partich* are drawn off. 
The heavier particles are partly depositcil on a 
sloping floor ami are withdrawn through an outlet, 
while the air carrying the icm.nnder of the material 
to another chaml>er, in which the heavier 
particles are again separatisl. and are directed by 
guide plates to the .sloping lloor, while tho air con- 
t.umug the finest particles in .suspension paases out 
at the top of the casing — W. F F 

Elntnral precipitation of suspended matter in 

aaseo)is and ftutd bodies, Afijumiius for 

UemoviiKl suspendrd particles fioin fluid or 
bodies. Pioduring elcitrnol jactipita- 
hon of part tiles fiotn fluid or gaseous si reams. 
\ F .Vt'Nhit, A‘>sr to Int(‘i iMtioual Prc< ipitation 

Co V S P i\) !.:P;6.162 H) 10 20. (ii) l..r)7,201, 
and (r) !.357.2tl2. 26 20 Appl . (.v, ii) 17 11.11, 

<(•) 16 9 15 

( v) Av eh<trod<‘ flam4^ in .irrangcsl between siiaml 
jd.itr-iikc Ksmving clei trades forming a gas 
j>.issig«> A s(‘ri«“S of paralhd, flexible diw'harge 
nn-mhrrs extending lougitudinallv through tlie 
p.is'i.ige are hehl ngullv hv the frame (lO The dis- 
<h.irge svstem of opposing electr^slo 8vsts>ms (Oni- 
prisos a numher of wires arrangr<l spir.illv in the 
<lircf tion of length of the Hvsti'm, each wire having 
its axis out of the axis of svmrr.etry of the opiKwving 
elr(tr«)de s%vtvm. w hereby an unsyrnmet rif al fn'ld is 
prislmed in the various iTo<?s-sectioris of the sy.stcni, 
through wholi flo' fluid stream tends to flow 
spirally. (f ) Tlie dis<liargo system of opposing 
eleitnxle svHtems cninpri.ses a frame carrying 
rigidly a number of ehvtrode elements arranginl 
paiallel to one another and to one side of the frame 

-J. S. 0. T. 

Orulofion process; datalghr nrreleration of . 

C S. Piggot. US P. l,.T*i7,000, 26 10.20. Appl., 
3 1.20. 

Tub material to lie oxiiiisod is heaU'd with a gas 
< ontaining iixvgen in the pniumre of a catalyst con- 
sisting of an alloy of metals preripitatAnl by 
hydrogen sulphide in alkaline solulion.— L. A. C 

fleat erchanger for rondrnsntwn of petroleum or 
tar vapours etc. A. J. Irmyi. G.P. 322,745, 
22.3. H. 

The vapour to he condensed and the cooling liquid 
are passed through geriea of adjacent channeTi, wi^ 
at one end and narrow at the other, formed by suit- 
ably corrugated partitions, consecutive channels 
tapering in opposite directions. Tho vajpour and 
tho cooling liquid circulate at right anj^ to the 
length of the channels and from the wide to the 
narrow ends, so that the velocity acquired at the 
narrow end of one chaniiel if traniformed into a 
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of entors the wide ejnd 

vanour n channels through which 4e 

r ^ provided with discharge out- 
lets tor condensed liquid at their lowest ^loiiits. 


J. H. L. 

G. Polysius. G.P. 


324,7;10, 27.G.19. 

fastened to the drum by wind- 
igs oi wire or cord, consecutive turns being dis- 
posed a short distance apart. The filter cake is re- 
nov<>.l ironi tlie rotating drum by moans of ii'ts of 
quid, :iri(l as a result of the uneven surtaie pro- 
ucoij hv tile wire or cord it fomes off oa.sily in 
narrow strips, so that jets operating under a loner 
pressuie tlian usual can be employed, and wear of 
le nltenng labnc is < onsequently diminished. 

—.1 S. G. T. 

FUtvrdnnn. H llencke GP 324,797,3 8.18. 

^ •‘’^'cun-d to the circunifereiico of 

tne tiltei dniiii by means ot piessine bars or rollers 
etc - J 8 G T. 


('enh,fu<i„l iiuuhine. P T. Sharpies. E P. 
lidOl! 23 (ill) ^ 

Sn; r S P 1 320 110 of 1010, d , 1020, 213 

i'rninfinial .tpanito, H S Hniunlou. F.S P. 

1 .3 >t) SO 2b 10 20 .\p[)l . 13 2 10 

Sm P P 120 .3]'* of 101^, d , 101.^. 707 

(Uii/ (illirr I tji f III 1 "^ , IleatuKi anant^rment 
r>> - - G (' IboliiMii UeisMie 1 1,072, 20 10 20, 
•n I > p 1 21/ (UO. 11^17 A[.pl , 13 8 19. 

Skk d , 1'(17, iiii'i 


l'U)ntu> luiidl !"fni II furnace d. 

1 > (’ I 'irdOl. 2 11 20 .\ppl,30 18. 
Sh I, P 132 200 of I d , 1020, 002 


i 


I 


1 1 «‘ i 1 1 i/r I at I'm //,o7i‘v ]iitiif j'/r — ■ \ Henning 

I S I* I 3V) 7bi. 20 III 20 Vppl , 31 ]() 10 
^ P {’ I M i73 of POO. d , 1010 . 731 A. 

II ml -I 11 i.atiiif II jipai III us P \ndianne U S.P 

i,3‘)^ ii'ii) ') 11 20 Appi , 1 no 

Sf K K P 1 12 V2J of 10) d . 1020 1^7 

\ Hill'll I III unci',, \ ji^ii I lit us fill (fiiiniinij F 

(’leOK'iit ' p 1‘ 1 ''3 032. 3 3 10 

Ihsf illit li'H iin,/ fiai 'loiuiliitn If P 132,701. See 

\\k 

Vnhmlii I S P 1 337 2^7 See JT\ 

Kiajimator G V 323,311 See XVJl. 


lated to an ash-froo basis). The ash would seeju 
to be an inherent constituent df the cannel 
substance, since no improvement in composition 
could bo effected by crushing and washing the 
material. Hoa cannel can Ijc pulverised approxi- 
mately much more easily than Arley coal, and 
might be .suitable for powdered tuel bring. Similar 
material from the Burnley area averaged 45*5% of 
ash and 19*0% of volatile organic matter; from the 
Bickershaw area 32 4% of ash and 28 3% of volatile 
organic matter, and from the Garswood area 10 1% 
of ash and 48 1% of volatile organic matter. Car- 
bonisation of the Hindley cannel at 920° C. yielded 
9870 cb. ft. of gas per ton, or corrected to 16 c.p. 
9210 cb. ft. at n t.p. The c.p. was 15 0 and the 
calorific value 521 B.Th.P jicr cb ft. The coke 
yield was 68 9% and the tar yield 8 0 gals, per 
ton (41% by weight). The tar had sp. gr. 1*149 at 
20° C, and yielded the following fractions: Up te 
170° C., 6 8 / ; 170°— 230° C , 15 5 % ; 2;if)°— 270° C., 
8 95% , 270°— 330° C , 22‘9% and 45 0% of a brittle 
pitch. There is a mueli smaller yield of naphtha- 
lene and a much larger yield of anthracene from 
cannel .tar than from coal tar. — A. G. 

Sulphur in coal; Beactions of in the. cokinif 

piocrss. A R. Powell. .1. lud. Eng. Cheni., 
1920, 12, 1069—1076. 

I.M the coking of coal pyrlt(^s and marcasite are de- 
(omposcM:! completely into ferrous sulphide, pyrrho- 
tile, and hydrogen .‘•uliihidc, the leaction begiii- 
nmg at 300° C., n.'^ually reaclinig its maximum 
Ix'twcMMi 100° and 500° C., and being complete at 
600° C. Sulphates are redueed to sulphides, the 
reaction being cninpleto at 500° C. Primary de- 
composition of org.inic siiljihur compounds to form 
hvdrogen sulphide is mo.st active Ixdow 500° C ; 
about a half of the organic sulphur is thus 
eventually decomposed. A small portion of the 
organic sulphur react.s at tlie lower teiuporatures 
of the procx‘ss to form volatile organic sulphur 
eonipouiuls, most of winch will l>e found 111 tho tar. 
The remainder of tho oiganir sulphur undergoes a 
pionouncAxl change l)etween 100° ami 500° 0. Tho 
total amount of sulphur ni tho coal is the most 
important factor allecting tho siil{)hur content of 
the coke. Tho M^cvuidary reaction between the 
sulpliur in the red-hot (oke and the hydrogen m the 
by-product gases passing through it cause a more 
pronounced rcxluetion than the piimary reactions 
would indicap3 (ef infra). Coke has been found to 
(onlaiii a magnetic iixui sulpliide, probably pyr- 
ihotite. — C. A. M. 

• 

('ole; Desulphuiisimj action of hydrogen on ^ 

A. R Powell. J. Imi. Eng. Cliein., 1920, 12, 
1077— 1081. 


IIa-FUEL; GAS: MINERAL OILS AND 
WAXES. 

Hiioeiuinrl. S( lufa a.ssuciated infh emrl / F S 
SiniMitt ami M B.ira.di. Hull 6, Lams .nul 
('h ,dnre Co.d Res AvvOc\, 1920, 13 pp. 

Thk t< rm Hoo (annel is largely used in Lancashire 
tor (.irimK (ontaining a bigli jiereeiit.ige of ash to 
distinguish tlu'ui Ironi low-grade shales. Seams 
var>ing lu tbukm’ss Irom a lew inches to st’VCTal 
feci oC( ur in (lie Lam asliiie eoaltiebl The average 
composition ol tb‘’ speeimen (from Hindley) 
mo.sluro 2 10 ,' u.h.tilo orsaiuc 
matter 31 6 <l , <>'> ^0 . fixeni carbon 39 iS 

12 (1 >071 . ll 123' ,N 130%,S123,. 

Jlid 0 8 08" The ealonfic value was ll.lKK) 
BThV per lb. (117(X) HTh.U. on an ash-free 
biwis). Extruelion with pyridine yielded P-«’7/o ot 
extract comiuired with 29 4% of extract from the 
coal asuocintwi wntli the cannel (both figures calcu- 


Hyduogen passed tlirough coke for 3 hrs. at 1000° 
(’ remoies most of the 6ulpuur*without affecting 
the eharaiter of tlie coke. The effect of pass^g 
li^drogen through coal in tho process of coking is 
to mmlif\ thioe of tho sulphur reactions. The 
pontes decomposes at a low'er temperature (5(X)° C.) 
without, however, affecting tho final results. The 
decomposition of organic sulphur to form hydrogen 
sulphide 18 hut little affected below 500° C., but is 
\ery greatly increased lictw’ecn 500° and 10(X)° C. 
i his inereascd decomposition is the cause of tho de- 
sulphuiising action of hydrogen. A larger amount 
(if tho sulpliido IS converted into a “ carbon- 
Kulpluir combination. Gaseous mixtures contain- 
ing h>drogeii, such as roke-oyen gas, althou^ 
effect ve. are much slower in thei> action and wotud 
probably never effect so complete a removal of sul- 
phur as hydrogen The circulation of by-product 
gas through the coking mass may, however, b« of 
commercial value. Tho desulphurising prooess ift 
not affecti'd bv tho original state of subdivision of 
the coal.—C. A. M. 
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Coke-ovens; l{e(julation of gus pressure ut . A. 

Tiiau. Gluckpuf, 1920, 56, 901—000, 92o— 930. 
Xo ooke-ovon being a gas-tight chamber, pressure 
diliereiices between the chamber, tlie heating lliich, 
and the outside air lead to leakages. ^Vlth a positue 
pressure in the oven the coiiscijuenccs aie loss ol 
gas, and carbon deposits in the lu'uting ilue^ With 
a negative pressure partial combustiuu ol the gas 
Gtkes place in the o\en and the resulting use iii 
temperature damages tlie exit pipes and leails to 
decreased yields ot tai, Ihui/oI, ami ammonia, .iml to 
poor gas. For ordinary woiking a slight positive 
pressure should be inaintiiined. This |)iin<iple 
applies to all retort praetue, with or witliout steam, 
and whether gas or toke h the mam desideiatum. 
The idea th.it the vieids ot h\-pio<lu(ts (an be in- 
creased by ap[d\ing suilnm m eiuuieoiis Jn man,\ 
coking plants tiie presNin*' is iegulate<l by the aid 
of a control tlanu' .illowi'd to buiii on a blanch pipe 
from the gas main Dt i.nled pM'ssure imsmiiie- 
ments taken on a Koppeis o\eii. with conespoml- 
ing gas anaUsO'', aie gi\en to show the dele<ts ol 
this metluKl. The piessure is lowest at tiu' two end 
door.s of the o\en, somewh.it higher along tho lop. 
ami mueh higiier in the gas-maui Heme smtion 
on the oven and a bad gas (oinpositum can (o-exist 
with pri^-sure on the g.is-maui and the (onttol tlaim* 
burning The devue ot allowing (ontrol tlanii's to 
burn at the obver\ati"n hob's ot scM'ral o\en doois 
IS preferre^l Attempts to deMx' an .lutomatu' 
control operating t rom a maiioim ti r to the blowers 
have met with ^reat dillhuliN owing to the tar 
vapour and temperatnie ol the gas To Kuder 
such control praitnabb' tlie difTer«'iU(' of pre>suie 
betwwn the otens and the point in the nmin < on- 
nected with tin* manometer, which tains toi «'a( h 
plant and may vary in the saim' plant with tin* 
moisture content of the ( oal ami tin- d*'position ot 
carbon in the pifH'S, must he aienr.iteh known A 
description of a membrane nm rornanomet«'i and of 
the mechanical details of automat n ally (ontiolb'd 
blowers is given — C I. 

Flue (jtnes dr, nr./ finw fj,,. i,,w},,ish>>n ni cunl . 
Crraphii' 1 .,/ Hi*' otuih/'i* >>f 

F. Sc'hulte (dmk.iiit l!»2(i, 56, o-kj 
The system cT triangular <oordinau> introdmed bv 

0. stwald (.1,. Ifflft. 1 !i2a> wlunlu tiie chaiactei- 

1. stic.s of rornfnistion are leprcsented hs points asso- 
ciat'd with a right-angled tn.ingb* is n-el to r^ ■ 
piesent tlie result’, of eombiistion of < ok<\ .ri’hia- 
cito, lean ro.il. f.it (..al, gas (onl aid ''o.d \t‘rv ii di 
in volatile eondniHtihle imitter ArialN-eH of tc [*n i! 
samples of these \arious roals .a'fe givim and .ire 
acoompanicrl Iin triangular diagrams appropriate to 
tK^'respective eases The rm tlnxl of (onstnn tion ot 
tho diagrams is exfdaimd, and dat.a are pio\id<‘d 
for their ( orisirm lion m the (rise of anv of the 
typical coaI« ennmer.itcd Tlie apfdnation ot th" 
diagrams to tlie (h termmation ol rhe < liara» terisi n s 
of the combustion, utilising tin- revtills afrorde(l bv 
analysis of the flue gases, is brn flv explained The 
OOrrectncM or otlu'rwHe of the analvsis m thus 

, readily asrertaMie<| . Iikewi>e tin' < ompleterie>.s or 
otherwise of the (ornlmstion and whether exfesg of 
air is being uscil or not - J S G T 

Flames; Silent aernied — Ff Davies Y<»rks 
Junior Gas Asacx'. Gas World, I92t), 7.1, liV ■ 
407 — 400 . 

Tub noi.so r»f an aerated flame is not^ neeessanly 
due to imperfect mixing of g,n .md air, nor to the 
presence of eddies in the current of the mixture 
A flame produced' at the orific.<* of a single tul)e bv 
the combustion of a homogerieoun gas-air mixture is 
noisy if a cntieal (oiiftumption, depending upon 
tho I<^gth and boro dr the tube, is excotnled. The 
consumption rises to a maximum corresponding to 
a particular romponition of the gas-air mixture. 


^ AY^ith this inixturo consumption iucreasies as length 
; ot tTi© till)© increases until a critical length is 
1 cached, after which tho consumption is constant. 
When lengths, equal to, or greater than, the critical 
lengths ot tubes of different diameter are coniparotl, 
the eonsuiuptions producing just silent “ silent 
steady” Haines aie nearly propoitional to tho iii- 
t(‘nial diameters or iMMiimdeis ot the tubes The 
author explains tlii'so oh'^n vatioms by suggi'sting 
that diffcrciici'H in frictional resi.stancc with dil- 
j leient lengths of tuln's .ind with tuhc.s ot different 
j di.iimdeis, cause dilfcu'iitial \elu(ities of the gas 
{ stream. A certain dittereiitial value is necessary 
tor a stcaily flame. — W. P 

liudiation in i\r plosions of Tiydmiien and oir. 
W T. David. Proc R.iv. Soc., 1920, A 98, 1.^.3- 
I 198. 

i Thk ladiation iiheiioimnia in li.Ndrogcn mixture'’ ari‘, 

, in gi'iieral, similar to those iii (oal-g.is mixtuics (c/. 
J.. lf)19, 707 1920, 218 4 ). The maximum rate ot 

einishioti, however, oca urs approxini.itely at tho 
' point ol maximum l('iup('i aluie, ami not during the 
1 explosion peiiod, as lu iheiase el i eal-gas mixtures. 
Furthei, the piopoituui ot the lieat ol ( ornhiistiun 
h»st hv r.idiation dimng exploMon and siihsixpient 
KHiliiig decreases with the mixture strength (and 
hence with the maxiimim ti'iiijierature developed) 
much more iapidl\ in the Indiogen mixture's than 
in the iti.d-gas mixfurt's 'riic' 2 8u emi'^sion hand 
' ot steam cs'ases to lx* ('mittc<l when llu* t( m|)erature 
has tallen to about lOOtT' abs , and the lesiilts aie 
tak('n to indicat(' that tli<' \ihtatorv degrees ot lice- 
. (loin ot the steam moicdilcs (orr(".poiidiiig t<o radia- 
tion ot 2 8,( share the heat energy of I lie moleeules 
only ahovc' 1000' .dis , this m.iy ate omit for the 
. r.ipid im re.ise ol -.pe< ifh In . it in this legion 

J n p 

lit'hiivioin nf i rpltnivr uiuhiirs 0/ oi 

loir jofsiiu t \ A St.'uenhagen and F. S( Inn hard. 
7, angew (’hem . 1920, .kl, 2^0 2''7 
F\1‘1 ,osi\f mixtuies ol gases no longer ignite' wIii'ii 
fin- pressine t.dls heluw a delinite limit TIu' 111 - 
letisiiy ot the explosion dei r«'.is( s with tl'e tail 111 
the prc'soiie and Ih-Iow llu- <nH(al i)ressur(‘ slow 
Miinbin.ition takes pla< e without tianie iiitnal 

piessiire ■'l.mds in relal lon-.liip to th»' natuu' ol the 
g.i’ liie proportions ot the mixture, ilie moisture', 
.iinl tin- initi.il iinfnilM>. The prpsihilit\ of a s.‘('ou<l 
explo-nm III a dosed space is gnatc-r in proportion 
to tin- ■’in.iilnc'Ss of the* pressure di \eIop»sl hy the 
' first explosion, or to tlie Msliniioii in pressure- fol- 
b»w ing the first • xplosion .I (' S , .Ian 1921 ) 

(' A M 

l{ udi onn hnii^ , Ih.ijif f Mon of fhr rrf ruction of 

K Darrnois ('. (mptes r«'nd , l9*io. 171, O.VJ-^ 

'I’hk s|hm rfn disprt sioi) , JSn d, where An is the 
cirfferc'fnc' in the retractile ii\ inc-rt for Ha and Hy. 
and d h th«v dcnsitv at tin* s.une t^Tiipc ralm e, is 
<i|>p.iretitlv constant to within orn- or two niiit'c tor 
each clasu ot ludroc arhoris, and may lx* imcxl to dis- 
tinguish betwe-en saturated, iirisaturatc'd. and bc'n- 
zc'iioid hvdroc arh ills. In the' case of uns.it iiratc'd 
; ludroc arhoiis the value' of tin' ratio increases with 
tlie numlM'r of double bonds present The following 
value's arc' given Saturated nliphatie ludroc nrbon.a 
, .and satnrnGxl cnc Iic hvdroc arhoiis (cyclohexane 
j sern-s), Tm. nnsaturatfxl evdic and nnsaturat/cd 
i alipliutic hvdroc arhons with one doiihlc bond, 190, 

! nnsatiirnG-l nliph.itie livdroc-arbonH with two 
' double Uinds, 22*)- 2^K), henxenoicl hvdrocnrhonx, 
300- W G 

Oils, Apporntun for determining the flindifg of 
— fit low femveniiures. Oiorn. Chim Tnd. 
Appl., 1920, 2. .3#^dl90. 

The Oil in introduced into a calibrated U-inbo 
0 mm. in diani. up to tho xoro point of a actio 
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firadudted in rnin. The tube i8 cl.illorl in a baiJi of 
J tcmpiTature, and a pressurl of 

of Ij, ”’ 4 '' ‘>f the two limbs 

01 tlio tubo. Ihc amount of diwplaci^lnont of tlni 
on in a ^rjvc/, tmio, as nieaKuicd on Uio sea In, affords 
an iiulcx of Its llindity. A sprmal .hambor to re- 
<(i\o a mimlKT of sueh 1111)08 is doscribcd, in which 
tHo lou tomiH-raturo is prorlnced by the (>xp.insion ol 
iqujd (.irbon dioxjd4' from a (ylindoi attadiod to 
till' f Jmmbor )iy iinmiiH of a valvofi tnlx*. Tbo prossiiro 
applied to the tubes is H'ji;ulated by a water mano- 
niet4>r. ami the eliamber is provided with an ob- 
servation window — C A. j\! 

TAthnuinfs iuid e//|(//.s•,y?m^■on. V 1{. Abianis, 1 
o' * ''"""id, and T (I Dfdbrid^o Aiikt 1 
loy -'\laleiials Petiol. Maj; , ]<i2(). 10, i 

Sri v)i IS lojeded into a 20 < e s.unjiie of oil (on- ; 
fainefl in a Ost-lube T1 m‘ mniilsion is niaintaiiK>d ' 
at eonst.int t( m|H‘ia1 iite b\ means of a uatei ' 
JU' k('{ .'.t a d. finite lempeial me The tiilw' is tlieii ; 
..IwVr'' 'V ' I ' ''''l'''''■aMll!^ b.ith maintained at 

^)) LO.l F (<),J > -p,V^ (M, .iitd tbo tune takioi 

lot tile oil (0 se[)aiat(' ( oniph'l el \ , 01 it eonifileto 
‘•epai atioii li.is not taken pia«<> m 20 mills tbo ■ 
)()lmiie(ii -epai ated oih Is (h'terminofi Iftln'ornuK 
"'h' -0 1011 iv ( oiiiim !i( ed .it Vu^ F (10 yJ (f) it is . 
eompleti - 111 1- 7 mms. bv w bub timo tlio Uinpoia- ' 
<'iie will inulied UKT^— 10.7^ F oor/^ 

\ F, 1) 

\ III ii'fjin 'iiii siiljihiilr llas(}i)o ,S'rrVl} 

ilu'O' iii>>>ni>i flit Hawle) .iml Kro'-s ,St’e ]X 

PlTIN'Is 

< "/ ( A h’oboii', \''>i to Amoncan C'oko 

■iii'i ( le inn ,d (0 1 S F 1 .fob 7^S, 20 10 20 

IMMO 

\ (oKi-o\i\ ]i iiiiio wall pnuided with internal 
tine'' is n)!l>t I 111 ' I'd of Mot Iv' laid 111 lOUrses, <' 1 U li 
liloi k In Mile t lu 1 e nt its lat es pel pell (lit iilar lo the 
wall snilan. made jiLiin and (be ttinrtli .siirfan* 
ntittlnd tile holt lies t \ieiidino attos^ the tttni'-^es 
'lilt' 4 lids (,! (lie M,.(ks .III' in aliiK'mt'iit veitieallv. 
ami 'pat nut ITnk' aie jdaieij Iw tween tlu' ends of 
( oii'.'nmve (((III'I' ()1 Motks so tlial tlie et'iitial 
lioitioi's 01 till' Ii'dfks ait' in ( ommniui atnm with 
tk. lei t s'l'-- foi imsf li\ tlm notihes' -\\ F. F. 

f/ns \iitinil - - Sot' Anon d'Oiinrtv 

Manhan \\ V I.T, 211, lA 11 lb C onv . 2S 0 1(3 

C’oM, IS stiliplle 1 ( elll lIllKHlsh to t)n> top of \ei lU .l| 
r. Kilts el ohlein: ( I os'-m'i turn, the side walls ol 
whieli ait'htai'd b\ ad|aeeiit tomhustioii ehamheis. 
while lie' end w alls aie not heatt'tl The pasty laver 
ol (o.il Is tt V-i I oss-s.'i t nm ainl oas-disMoneo open- 
ings iie aii-anued in ihi' unht'att'.l walls alunp; or 
paiallel to the \ milhne to pie\t'nt o)erht'atinti ol 
tilt' jif'ilmt' Til.' eav-tollettunnompaitmeiits are 
niotleia.tl) he.O.d eillmr I.n the coinhnstion .air 
fiem till lowti paits of lilt' leiH'in laior or liy the 
1 ,;,. ;r;,M>s w hi. 1) luiu' passetl aloii^; the retort walls 
or h\ St et lal hni m'l s 1' h 

JUIoih joi i)>-^t,Vniion of rmhmmrom.v ;mi- 

lle,ili:ui of rnh.al 'P'"*' '' 

WiM and IVest’.'^ fhis Imprmement (o FF 

i.ykiho. :io s lo 

VniTi. >1. ..■("''' f'”- ''''‘'I'"'"!'' '“'•a''*' p’ 

kk, , i ior.' lo (I'-''" a'""'''"'-' 

ton ptiaim adpieent to the 

with amount of air is 

flanu' orifiet' p,,twt'en the ends 

the combustion.— W. F. 


}Ynter-gas; Manufnvtnre of . A. Meade. 

153,051, 28.6.19 I 

The supply of steam to the generator is auto- 
malieally eontrnlli'd in adordaiue with the 
pressure in the gas-exit pi])e, and therefore 'with 
the teiiiperatuie in the geiieiajor, by means (of a 
6exibl<‘ niemhiane stiffened at the tentre. One 
side of this meinhiaiie is exposed to the pressure of 
the gas, and the inovi-meni ol the (entral stiffening 
piece controls the steam valvi' by means of a valve 
rod and link motion C I 

Lipnite; Vi c4ic(ifmenf of fiiiibir for (jasifica- 

/lon in bij-iH ixliK t HUS ])iintHcf} s. Deutsche 
Knlol A. -(3 , F Seideiischnui , and C. Koettnitz. 
a V 323.5HS, 29 11 Hi. 

The raw lignite is mixed with sulphatt'S and formed 
into lumps KKIO kg of lignite, iiiixwl w ith 250 kg. 
ol coiuentrated magiu'snini sulphate solution, may 
1 ) 1 ' diK'd in a roiar\ dimu ami tlie dried balls ted 
into a gi'iieiatoi ami g.i'.ificil , the sulphur of the 
sulphate is t'lolved as hydiogt'ii sulphide, from 
whuh siilphm is obtained hv intei action with 
, siilphni <lin\'(h‘ II taliiiiiii sulphate is employed 
it Js redutid to sniphnie, whnh is extraeti'd with 
w.it-ei and th'iompo'e-l with laihou dioxide, and 
from the Indiogfii sulpbnh* evolvi'tl sulplinr is ob- 
tained bs a known luetliod - -1 H. L 

(,V/s' ftom bio'^t /(i/mHt'K (fiis ifennatniij pluntf ami 
{hr IlLr .Ipjyinii/ I/s /to i/ os/i/nt/ u/)</ f/ri/Mu/ . 

F F linkman F P F).'! (35-3, 17 7 19 
(i\s IS passeil downwards through a column fitted 
with water '-pravs at the top and aMo with further 
water-supply tonnoMons at different licights Tlie 
(olumn tontaiiis a niimher of tuibines dri\en by the 
lalliug water will) iiitt'i posfxl distributors tor the 
gas and wali'i d In^ waslu'd gas is dried by a tur- 
bine rot.iti'd In the gas piessiiie and is fiiiallv 
pa'-sed Ihrougii an annular peiforated plate or 
filter -CM. 

Tnr~<’ I f I urtdi s mo} scnibhns fm t/ns. 3. F. A\ells. 

F P 153.109, 7 (^ lb 

\ smiF.s ol chnmhfis m arranged one above the 
ollit'r in teilical (oluinn, t'at h Miamher being pro- 
vi It'll willi a ('('iilial g.is inh't and outlet and a disc- 
shaped hon/ontal hatfh' fitted witii tunes and re- 
tolvnig on a (t'litial \ettnal shaft. \ water jet is 
iiidodiuetl ahovt' eaih hafile, and the water and tar 
aie drawn off through outlets at the periphery. 
The gas umleigoes a final ( leaning m an annular 
(hamhei patked^with sawdust at the top of the 
column — C 1. 

Jnnl gnsrs \imrlucf\ of lomloisfion] • Pioccss and 
a l>l>m at II foi j)i oilin' iiiif . J. J. Shea. Assr. 
to The Haitlonl Itubber AVorks Co U S.P. 

1 35(>.8^b, 2(3 10 20 Apph. I 20 
A (OMin sTim E gas niixow with its exact eijuivAlent 
' of ail is huint on refiactorv surfaces, and the gases 
of coiiihiistion aie diuxl.— C f. 

■ Litbiuauis, Wiir-diau ma . A. S. Cache-* 

, niaille Fumi Westinghoiiso Laini) Co. E.P. 
I37.321h 2 I 20 

FiNHiY divided graiihito is held in suspension by a 
^ gelatinous, non-adbe-sive vegetable niodium. €.g., 
agar-agar The product is specially suitable for 
‘ use as a lulirit'ant tor hot wire drawing, e.g., of 
. tungsUui — A. E. D 

rcfiolnim oi ofhrr hiidioraih^ins, or mijrtiires of 
I rolafile liquids; Apparatus /oV continuoia dis- 

1 filiation and fractionation of . H. L. Alien. 

I E.P 152,791,21.7 19. ^ 

i improv.'ment of the method and apparatus de- 
1 senbcHl in Fr. Pat. 481,134 of 1016 (J., 1917, 127). 

I The vapours from tho stills pass through pre- 
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heaters, which are constructed in three super- 
imposed compiirtnients. Crude oil is fed into the 
lowest ronipartinent and thonco passes through 
tubes extending up through tho middle eonipart- 
inent and discharging into the upper compartment. 
Tho intermediate compartment is heated hv the 
vapours from tho 'stills. From each pro-heater tho 
crude oil flows in s<‘rios to tlie next, and from each 
upper eompartment of the pre-heater \apuur pas.ses 
into a fractionating devue (onsisting of atmospheric 
condensers connei toil in cascade fashion. It is 
clnimod that results Mipeiior to tliose provided by 
existing ilephlegniation motluxls are obtaino<l. 

-A E. D. 

Petroleum, tar, atul the like imlnstnj; Pteheniei 
for U!*e in the eheminit indu.sf/i/, ct/uTiu/f 1 / fot 
UKe in the — f/ Sleinst huoider, Assr. to Tho 
Chemical Foundation. Ine. VSP l,.T'17,‘2Sr, 
20.120. App!.. dll.U. 

A rRK}iR.MUi lor use in the distillation of petro- 
leum, tar, and the like chuisisIs ot an upnght v<*.sscl 
to which the lujuhi to he nreheated is .supplusl and 
within whic h is a s\ stein of hon/ontal tubes thiougli 
which the lapoiirs oaoIvccI when the licjuicl is dis- 
tilled are passi'd Tiu' s\ stern ol tubes is one lo.sc'd 
in a jacki't ot ^inallc'r c ro^^s-stw tional ansa than tlu' 
upright vc-s.sc*l. and nuums are providcsl for <\in- 
trolling the (in Illation of the Iic|uicl hemg pie- 
lieato I through .in I around tla' jacket 

Petroleum; A far iraiknuj - — . H W 

.lonc.s. Assr to The Iv ciisas Citv (Jasoliuc' Co. 
r S.P. l.irai 2iH, 10 III 20 Ap[)l . 27 5 10 
Oil is prc'ln ated in a low -pic'ssurc' boiler and passed 
eoutinuousl> thiougu a nuiulM'r of ‘■c'jiaratc. sul)- 
divuled units, arraiiec’d in paraihd, wbcreiii it is 
crarkecl at [.ui'i tcuiipej at ui e and pressor.' Tiie 
eriif keel produ< t jca'ses troin « a< li unit into a 
common rceuti .uid thcuu.' info c onderi-a n 

- f. A (' 

lea \h‘h 't >f > c.g If M 

XifhoU, .^s'l to Tile .V'luite Hi tming Co 

r.s p i.;r>f; 20 lo 20 vpjd . 7 ;i pi 

A COOLF.r) wax-ti- arilie luj’ll i C ./ , .1 p-T.iffin cletll- 
late. IS presets 1 mt-. . ,>rt -if .c i*li or* -.d. of .1 lilr. r- 
ing medium th* ojipo-if. s,.i.’ of wfiub is 111 fne 
contact with . ir in niP nm <! if i i* tuf'* rat u re 1.^'Iow 
that of tf:o liquid '1 be w . , - oll-'i fs upon tlu- fil*. r 
medium and the liquu! pH <s thiougb .md is m> 1- 
fected. (C/. eSP I dH2.S‘t2 d . PH" m\) 

I A. C 

Low-hoilinfj fi '/<//or((r^eo( 1 , ej/ fitfrohurn ffunf , 
^"fllnnuftictiue af - //om huforal ,j,n or othu 
purifieif QOiF.^. A pi»ai ato-Vert ru'hs Cow in b li 

G.P. ,W,G2f, 2G.^ lb 

Thk ga.x H aitern-^tolv Mjmjcfssed and alif>WM| to 
oxpand, and it expands if h scrubbd with a 
CO^^d atomised wash liquor f, A C 

Montnn irnjr ; Proituftion af - fram lu/nitr \ 
Riebeck’ache Montanwork* A -fi fi P .Ti-'i.ltM, 
25.1.19. 

la a proving of extrading lignite rontaining not 
tnor« than 25 2 of moisture, with a mixture of 
*«*n© and a fiecond solvent, the sr.ond ■.olvent em- 
ployed M a mixture of ulioiml fin parti* uiar meth>| 
aleohoi) an*f acetone, preferably ruetoue ml, T)ie 
yi«W of bitumen extr.'iet^^l is mmh l;realer than 

when b»>n3Wfne alone m ii.se<l ~ J, H 1., 

Puel »vilable /tw tuhtiitute for spirit and the 
and fStoceji far prrodnrini) the jwmr. W 
Hknig. G r, 2ft».I9. 

coniust^ of bfKamethylefx^littnifntfMf, in the 
form of powder or romprflMwd taMoti or Bnkiw, to 
" » jf Mibttimoti wWdi fueili- j 


tat*© combustion or i^ition. Porous or absorbent 
mfrtorialB. such as wicks, kieselguhr, etc., may be 
impregnated with solutions of hexamethylene- 
tetramine,- -J. H. L, 

Filtering agents [fnllePs earth from treatment of 

ods]; Pevirifieafion of . C. F, Kc'nnedy, 

Assr. to The Atlantic Rc'fining Co IPS.P. 
1,. 556,631, 26.10 20. Appl., 11 8.19. 

I Tiik material is treated with an aqueous soap eolu- 
i tion.~L. A. C. 

! Ammonia eontaiuet! in gases from coke ovens; Pe- 

I rovrrij of the . A K White From Hoc. 

Franeo-Belgo de Fours a Coke'. E P, 153,177, 
111119. 

I Skk V S P 1,3]:>.6,39 of 1919. J., 1910, 809 a 

.Imrnonui from disfiJlation-gases; Process for the 

tliieet no oven/ of . j PieLtc*, \ssr. to Hoc. 

I Fr.inco-Bc'lgc* <!(' Fours ii Ccikc*. II. S P. 1. 3-56, 885, 

; 26 10 20. Appl, 119 18 

I Skk E P. 111,01)3 of 1918, .1 . 1920, .105 \. 

ll i/dnn nthons ; /Ho(Ms and apjiarafiis for the con- 
tinuous iuofment of - - -- inih /u/iiid sulphur 
^ diaiute. Ailgeiu (Jes fur Cliem. Ind E.P 
I;i3 9ti2. 15 10 19 Coiiv , 27 1.15 

Ski- (; P 297.131 of 1915. .! . 1919, 167 a. 

(ia> jijodurii'i and othri fuinacis, Potnnj grates 
fai — J,. Tivfois KP 153.163.1 1 10.19 

(tax i/eneiafia s , Ajijxiiatus fat agitating the fud in 

- ‘ (; li. }b-nllc\ and E C Appl. h^. K P 

1.53 218 10 7 20 

Heat ertlutfu/e), (! P 322 715 See I 

Se/iaiahng miter etc. ftam (iu<Ie lal (J P 322 ''95 

Nre lii 

Ol t'fhi) iloUl itivftfia E 1* 152 1.15 Sn 

\\. 


IIb.-DESTRUCTIVE DISTILLATION; 
HEATING; LIGHTING. 

“.Vdfif". 1 r/...i />. ?) f • camparrd udl 

that <d t.hiod thgnmt! li H Kruvt and (' F. 
v.ui Duin He* Vrn\ f 'bin! , 1 920. .39, 679 -6" I 
Uroon ( It.irc [lunf’n i with .ukE has n htroiu'cr 
ndsorlw lO powi-r (iir hxdroetui and b^dro\>l inns, 
ph.-nol, hrmnino. ami th<' sulphoc iniuimn' nm than 
c illn'r commerc ial uoni er imrit purifusi bv boiling 
first with clilutA* b\ droeldorie ac nj and then wiiii 
w iter W. fi 

Tungsten pigments fiarclm r and Ueilly See XIIl 
I'atkvt* 

li'o**c/. Moodg fihre aiul simdar rarhonaceout siP 
stances, ftes^niefi re disfdlatuin of — - P 
Pemre. E P.152,711, 15 7.19 
W'i(»n, wcKcdj fibre, *tr tlie like is dixtilJed in a retort 
lu'ated extern.alK, ami after Um temt>er8ture has 
In-c n rais»'d above. lOir (’ stiuun at a lemfH^ratiire ot 
l«^r' * 27 (y'. (» mlrnitted A high yield of acetn 
A»id. wool naphtha, etr . js obtained - W. F. F 

i'arhonisatiun of vorni , Process and apparatus /' f 
the in orens M Fnt/. (Er. 321,376. 

30 6 U 

Thr g»v^ 1 ^ nnd vapours are withdrann from th. 
vertical earbomsing chamlw'r through outlets di 
Iributed over the whole height of thn charge nn>i 
are auckixi in the dire«i.ion of that end of the ovn 
at which tho curbonisation of tho chargo c<ur 
meiiOM. Oofidrniaiioii in tlwi ttncArboikiaM pan^ 
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nf and the need for the re-vaporisation 

ot the condensed products are in this way avoidid. 

— G. F. M. 

tarhonimtion of ceUnhjHe, peat, pfc., hy treatment 
^Y^<trr pressure and heat in pie, seme of liquids. 
lhlh\ill,.r. G.P. .Till, 595, 5.3 17 

petroleum, mer- 
ry, salt solutions, or fus<.Mi materials, are em- 
armt: teinperature is raised to oxer 

. 30 ) K Mccordinii: to requirements Homo(i;enoous 
niUhrantie products are obtained xvhnh are speei- 
ailY sui tahU' for the manut act Lire of electrodes As 
hy-proflucts, fonsiderablo quantities of tar and eom- 
^pises (hydrofj^en, ( arbon dioxide, methane, 
etc ) ari' obtained —.1 H. L 


Ada; Tuo-ehnmhe, ed shaft foi low tempera- 

n//e caihomsatinn of hit int}uwu,s .\uhsfance.s. 
i 01 leiit;^asnn^-Stauber (t.ni.b H GP 324 577, 
29 1 19 ’ 

Thk du iflin;!; xxall Isdueen tlie t\xo ehamla'rs does 
not rea< li tlu' to(), so tlnit a eas-c olicct mi; space 
common to (lir two eh.imber:^ is foime<l into whn h 
a steam jet and the ^as <>xit bells are built. The 
{;as Is nmioxed Irom tin' .ipparatus befoie the tem- 
perature ,ii (h t omposition ot ammonia is rmndieil.* 

-C J. 


I nrandi \( riK i‘ liddiis laitsi^linti of a eondmtor etn- 
f.nhled in I at e ca I i h .s , r t e pn i at ion of — — . J F 
P i!9n n t; P 321 391, 30 1 1 t Addn. to 308,030 
(4 , P'l=!, 72^ \) 

A (.oNjiuTiNO Wire Is ,()un I Indnally round a core 
of t4’\ti|«> film, and linn fo\ere<l with fabric and 
impii'/M lied .Is in ihe m.un p.iteiit (lae. eif ) 'Phe 
x\ne (Ills into tie liluous <oie ,ind the latter tlien 
iii'^ul lies the iictr idual tuins id tin' coil irom one 
anotin 1 ami pie\ t uts sliorf-i n < uitine; After burn- 
in,' (dF iIk im imhsiciu*’ hodv is sirenp;thened by 
he. lime lor a s i,,iL tum. h\ the elecfric eniient in 
a m uti’.il a(!ii'i-ph( ic sin Ii .is Indioeeii — W. .J. W. 


7/0 m </('(-(//( r (iitlnidr for use in \<alhode mi/] 
disthai'in (uhi< f nijiJai/i m; a I K/h 'laiuuin. Ges. 
lur drihtlo c 4 elem ;i{)hi<> in b ,M (J I’ 325,002, 
13 12 17 

Tirr v.j„., iiic ch'ctiynie I'lnmsioii of a tunesten 
< a'ho-h> m im I e.iMsl hx si.hji'i t me it to the ai tioii of 
hxdrop'ii bidoit' imHluciii}; the x.uiium in the dis- 
(li.nee tiilie In this in. inner eni}»lovin>; a lieatine 
(urrent of *’1 .unperes, tin' ele(tronic emission i.s 
jmi<.i‘'ed fioni 0 5 millianii) to 150 milliamp 

- J H G. T 


III.-TAB AMD TAB PBODUCTS. . 

Najihthalenesiilpliamc acids; Sparingly soluble 

salts of certain . J. A. Ambler. J. Ind. 

Kng. Chern , 1920, 12, 1081—1085. 

Tuk a- and /i-riaphthylanuno salts of naphthalene 
/!-, 1.5-, L5-, 2.6-, and 2 7-siilphmiie acids have been 
prepared m irystallino londition, and their 
pliysical and ehemical elinrai tems aro described. 
All of them dis.solvo with difticulty in water, the 
1 .5 salt being the h'ast soliibh>, and all are readily 
hydrolysed when boiled with water. Ferrous 
naphthalenc-/l-siilphonate, Fe((i,(,ll .SOJ,,6HjO, cry- 
Ktallhses m eolouiless glistening plates. It dis- 
fiolvo.s with difficulty in cold water, but is readily 
Rolnblo in hot water When heated at 150° — 160° 
it losi's its water of ( rystallisation. It is chaiar- 
ternsed by its unnsiially low refraetue index (D) — 
a = l-.500. (T7. .j C.S , Jan., 1921 )— C A. M. 

Naphthalenesulphonu acids; Method for the detec- 
tion of certain - ■- J. A. Ambler and E. T. 
Wherry. J. Ind. Eng. Cdiern. 1920, 12, 1085— 
1087 

•Jhou detecting the various .sulphonic acid.s formed 
in the sulphonatmn of naphthalene the following 
tests are a|)pliod to a solution of the sodium salts of 
th<> a<‘ids. The presence of naphthalene-i3-sulphonic 
I acid is shown hy pri'xupitation of glistening crystals 
1 ol the ferrous salt, these M’paiato only after some 
j tune fiom dilute solutions From the boiling 
filtrate a granul.ir pieeipitate of a-naplith\lamine 
naphthaleiie-1 5-disulphonate produced by means of 
j a freshly-prepared solution of a-naphth\ lanime 
I h\dr(K.*hlorido indicates the eorrc.sponding acid, 
j The liquid is filtmi'd hot, tiu' exec^^s of the base re- 
moyed by titration with .^odium hydtoxide. and the 
j solution eoohsl ami filUmid, 4 he filtrate is heated 
j to boiling and treated with a laigo excess of boiling 
j /i-naf)lithylamim' hvdroelilonde, which will form a 
I xvhite precipitate of /i-naphthx lamine naphthaleno- 
I 2 6-disulplionate if the eorrespunding acid is 
present The solution is filtered rapidly while hot, 
and the filtrate eoohd, and loft for at least 1 hr. 
Should a jelh be formed tlio liquid is diluted, boiled, 
and again Looled. The .salts .ire then s«^paratod, 
drunl in vacuo at 100° C., and a small amount 
boiled with acetone, the liquid filtered and the 
filtrate coole<l. The separation of crystals of 
/i-n.iphlhylanime n.iphl halene-a-sulphonate indi- 
fati'S the j>r<’s(‘iiei‘ of a-sulj)lionio aiid. The optical 
hi'liavioiir of the salts (s“e preceding abstract and 
J (’ S., Jan . 1921) is utilised to detect the presence 
ot iiaphtlialenc-2.#- and 1 6-disulphouic acids. 

— C. A. M. 

If ydrocarhons. Daimoi^i See IIa, 


KU'dmde for aic himjts of hiyh nnrent density 
Siemens u H.iNke A -G G V .325,214, 19 5 IS. 

\ hmm.i. (.irhoii (oie is eiKa‘-('(l with alunimiurn 

- J. S ij T 


('hatroal PioCf^s fut piodiicimi a hujhlq aiiive de- 
lolonsiui] ^ A Kiioptlma. ii. I, As.sr. to The 

(4iemie.ll Foumi.itinn, Inc ESP 1,3-58.162, 
9 1 1 ‘20 \i'pl . 9 11 16 
Si I. K P 192.698 of 1916. J., 1917, 589. 


KUrIni an , Irvins. KiulafCil - Tlio Biilish 

C'.i . Mil I'ri"" (.<'ncr.il I'.lcc- 
tri.- K I’ Ki 11 1 « 

.sek r s 1’ ■ 1-*'^ 


Sc.arM.jh0. M. iha.i^ ol ''e’™";'!' 


Appl.. 2-M2 

Sr« K.P. 11«.1'<! Bllfl, •/.. MIP, 201! A. 


Waste roofing felt. Hawley and Kress. See IX. 
Patents. • 

Tar, crude oil and the like , Separation of waier^and 

other impurities from . J. Billwiller. G.P. 

322,895, 7.1.17. 

AiTEH addition of elc’ctrolytes (bases, salts, etc.) the 
material is heated at a high temperature under 
pressure, and suitably stirred or centrifuged. Not 
only are the coagulated or colloidally dissolved solid 
^impurities removed, but the wliole of the w’ater is 
separated, and the anminnmin .salts etc. aro de- 
composinl .so that the wliole of the ammonia is 
exolvod in ihe free state witli the light oil and 
aqinyms liquor in the vsubsequent distillation. 

-J. n. L. 

T( t : rroducing re.sinous hoses from . E, 

Wiith, Assr. to The Gheniieal Foundation, Inc. 
U.S.P. 1.339,310, 4.5.20. Appl., 20.5.16. • R©. 
nowed 6.8 19. 

Sre G.P. ,303,273 and 304,306; J., 1920, 184 1. 
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Anfhrntpiinone thnpatn-es; Manufacture of . 

‘ R. B. Ran8f^)rd. From L. rossella uud Co. E.P. 
16,‘l,0r)o, 21.6.1S 

Skk r.S.P. l,2So,72G of UnS, J„ IDB), 130 \. 

Meat exchamjci. ({ P. 322,74.1. Sec 1 
Preheater, T.S P. 1 . 337.2^^7 Sc, \\\ 
ritrainaune. K P 112, OIG M’r N 1 1 f 
Coatunj P S P. 1,310,3.'^) See XIU. 

IV.-COLOUBING MATTERS AND DYES. 

Kj'hact of uht fii'.ti, {wol inc)nn,l ,iuetctt>on cj-fxut 

{tiuet iitrin) , litffncnttntian of . K. 

Muollor. Bull. Sor Chini . 1020. 27, SU-~,^4() 
4’nKSF two oMr.ut^ apiH*.»r tjuito <liflVr»*iU mupM 
tho mi(‘ro''Co{)o, tliiit of i|UoH'itn)ii showioijc moiv oi 
loss .ijiplomor.itcsl ^raiiulos. wlulo that ol old lusto 
shows woll-dohiiod tr\>tals It a trau* ol oitluo 
oxtratt (djv or ( om atod luiuul) is dissolvo.l iii 
sulphurio a( id OJG ' B , sp I .''i) and than ddut4Hl 
with wator. tho oxtra( t ol old lustu* romaiiis 
bright Ol t llou . whilo that ol qiionition is 
di'(olor!s('d --W G 

Patknts, 

.ico ihic^iatj' .l/.ir * >>( ./;.d ;//»/- 

mcduite fiioit'nf'^ fhc>cfin (I Imi.u Fioin 
Soo. ol ( hom Ind in B.i^lo Is P 1 10, ‘.VI, 
121 1!>. 

Xm'HTII \i I’nhusi i i-ikh uiiiow r i< .n ids ( out a in in p 
a siiljiho grmij) in tho l-postiion ai»‘ nitratod. tin 
lOslliling '^-nit I O'doin at I \ I ' aio lodinod, tho ainiin. 
group ropl/Kid h\ a h\diox\l gioup .ind th. jm.- 
du( ts snlijoittd to |)aitial tusion witli alk.di I !io 
1 ^-dihvdrownapMt haloii. siii])h.i< i!h..\Ui< ,n nis oh- 
tain^sj m tins w.i\ njoM nioidant ihis'.nfls wlaii 
{ ouphsl w uh dia/.o < omfioiinds, tin* i/o pf (uip » nt^ t - 
ing tlio 2- ot 7-positioii witliout oliitiina t 'on ot tlio 
(arho.xvl groiij. ISP I 12.^ 2s'. ol P.iP‘, .1 
1920. Is G 

1- ViG o-/l-.o/p/i O’ofG \l ail II f'li f II I •' III (• I 

Motgan and Br.tish Dstsinlls ('..ip , I/d K P 
r>2.l,{7, 17 7 10 

2. LI0mtiio-c-\ U'HT in 1 \MISF whnli rna\ b.- oh- 
tainnd h\ du a tion ol ahonolu aininoina al 220 (' 
on 2, l-dit.itro-a-na phi hoi ot h\ tlio nitratn.u md 

subso<)iicnl ludrol'sis ot ,w .'p.— a-na j.hilialido, 

tr^-aivd wiih iutro.\l sulphato. or sr»diuin nitrite* in 
•t>,nmonlr.it« d s'llph'irn a. id. and tin- obit mri .nhh d 
to walor t. ptMipitii* l-nitrona[»hth ilono-l-di.i/o- 

2- oxido On w.umm.t this <iia/a. oxnlo with t:h\l 

alcohol, citli- r alririf or in pros.-ino ol a nn t.dln 
catalyst sm h as xiin , < opp< i .durnmi'ini. •.r a /.iin 
C(y)pcr (oiiph. or '.l .1 j.ilu'ing .igrnf sin h as livpo- 
pnosphoroiu a. n! it i» (rnuoitfd into t-nitn^-d 
naphthol. wlmii i-. j.uiifnd h\ ixf faction with hot 
water from wbn'n it (r\sta!!i-os m mIIow Hf'i'db'S 
m.p 12ld C ( N'itro-d-napht hot (onploH with tho 
diazo derivatives of tiu- lollow mg (oinpounds giving 
aro-tJenvatuon u inn arc usrhil .is d\nstnffs 
Bulphanilic and, giving a dark n-fl dvc lor wix l 
or fdik , parnnitranilino-2-siilphonn and. an oninj(i‘ 
<I.V<» for wool or •ulk, 1 4 *<lnninostill>cm‘-2 2'-<iisiil- 
phonic acid ami safraninc, dircft p^irplc dvrs for 
cotton or linen, finranitr.'milinc and 2 l-dmitro- 
antline, red irigram dve oti <olton , and pnmulinc. a 
dark hino ingraiy dve on rotton. and f.nrnniiiw. u 
redd I'lh-brow n floveloped d VO on » ot ton (i K \f 

Sulphur V\\vler, Assr, to LevinHtnn, 

Ltd. r.H.P. I,.%5M,490, 9 11.20 Appl., 27.3.19 
Hkb E.P ]2i,m of 1918; J., 1919, 3IS a. 

Medicinal preparatioM. G.P. 524,747. See. XX. 


,'v.-FIBBES; TEXTILES; CELLULOSE; 

‘ PAPER. 

BiiM fihies \ nc'ttlca'] ; liettinij of . P. Krais. 

Z. angovv. Chein , 1920, 33, 277- 278. {Vf. J., 
1919. 1G9.A, 530 a; 1920, U a, 143 a) 

Bohax laniioi 1 h' used as a substituU' for sodiiiiii 
bicarbonate because it laigciv liindeis the retting of 
llax and nettles At the end ol the rolling proot‘s.s, 
tho Inpiois contain cliudl> spot os and hut low' plec- 
tinbe and rod hanlli. Nottio flbn's (amiot oompoto 
with tlio usual hbros of i.umnoico, altiiough thov 
may Ix' used in honw' spinning and W'niv'iiig. 
Tin* ptodmtion of filui’s snitabU' lor kju lining is 
I .irnod out as lollows -.\olllcs .ire dried, the 
b'.ivi's leinovod. the sU'iiis lettisl in a OH soln- 
lion ol sodniin bu.iibonale (it a 0'1 solution 

01 sodium i ,11 lion.iti' is iiseil tlii' lolling takes 
longi'r) al 37'* (' , dned in the sun. and llio hast 
libioH sep.irated hv be.ilmg If the liast lihros he 
■'Cp.ir.iU'd li\ he.iling witli alk.ihs undci prossuro, a 
(onsidei .ihle loss of libio ok ills \Vasliing and 
ble.u lung of the fibiis tesulls m a b.^s ol 30 .31 

Fiorn |(MI p(s ol ,i,u-din‘<l mlilos is obtaiiusl 1.« 
pis ol pin e bh ai bed lift t le ilhi O'. A .1 H 

11.;.,/ amt loftiiii fuhiti'i nt Oit/rd 

D'lvk .\nn ('turn Analvt P.'2u 2, .321 330. 
Till' lollowing Is iKoiimi-ndid lot uloption as a 
't .iiid.i i 1 no t liod I Ol a n.ilv si> ol t*' ( do t .du u s « otr ■ 
po'^od ol .1 nuNlnio ot wool ,md lolton From 
III I', g ot the tn.Ooual is mii up ami dned at 
lull lo1 , and then timi'd with snii.ihle lo- 
.iv'Uts to ti'inove si/o, Idling iiiatru.d, et( . 4ind 
onm dll. si nul weighod |( is then he.itis) wnh 

2 sodium livdroxide solution iii a io\»ik 1 ve-sci 
on tile wal»i h.ilh to ,i itiaMUuiiu t» iiipiU .i I Ui « oi 
;tn (' ,ind 20 nuns .dim ih u t. mpei oiiie k 
I*. oiled tin lotion les'ibio n uadi.d \Kth .o oIiIikI 
u iim ,ind tio n pau' u.»t.r, diiid ..ml wtughod 
4 Ik .t inoii n t s (*l (./ton .ind w ool ait' 'lien < «i h u l.i t< I 
oil i’..' h.-K ol ;1 k oliiM.d limits In w.iiei \ i / 
i; t.u . ir.h d Wool \''> l"i (-mdK'.l wool.H', 

l,,[ toll >n .md I') loi sdk Foi th. scp.uation m 
siik tio-ii w ool, /im t Idol ide solul 1 'll ol sp gr IG) 

1 ustsl ( \ M 

'lll^ll,i iif II III f III I'liiliiiii I "'ll oinl sd/, 

\{ , t t.i.il Ilf I < iliti iri{ till III I iL' iP'‘‘ il 'I of . G 
( ..lomho ' Gi./ii ('him Iml Vpl'l 1920, 2. 
2 1 1 2.17 

4l\llll-s ((• wool o| dk and wool .il e sitlui.Ued 
'Ai.h w (ter .entiilu/Kl t-) udme tin w.Oer eon.^ 
t. nt to. c a . h'^' than 10 . and . \ postal loi 
:}i) nuns in a ( loso.l (hamlxu to tlm .otioii ol imok' 
sto.im hrtwe,n 90' and PW) C Th. v are Gun 
dind wilinn the s.mie limits ol lemp.'i .I'vUre 'I ho 
dnr.itiou ol the tie.Omenl reiiuir.sl w dl vaiv with 
the si/ 4 ‘ ol th.' ( h.md). ! . wt iglit ol the lahru', and 
rtjoisfure ami fMTm.'.'ibilit v ot the I ihro A woollen 
t.ibin thus treated re<jnirKl from -'ll to GO iiuik 
tor th«’ fillr.ition of .KMI i , ot w.it<r pel sq (bin 
nnd.-r a (onstiinl j>rcssnie of 10 mm wlioieas onh 
13 to 1''^ iniiH was leqiiir.sl [irmr to tin troatinont 

Trxfilet, fjofiimitoni op;>um/'M /or ./rf or ni moig Gir 
pet mcahil it If araf /i roGuKu/uGm/ imbic of • 

(t Coh»'Aib(» (iiorn. Cliim Ind .Xjiph, 1920, 2, 

1G7 IGH 

Tub permeabihlv of fabrn^ to water is detoimiiml 
by stret( bii'g t b*' inatenal m rovs a meliil w ire f raine 
work wbnii fit^i into a larger vessel so as to form a 
pormia bottom, the overliimung edges Iwing un 
nifTMyi in inerrurv muds. VValer jm maintaimMj a 
a con^itnnt level afmvc the Ktretcbed fabric, and tin 
amount whicb filters tlirough tho tniitcrial at » 
dofinitci tempprnture is nM*natirwI and i.xpn?fwiTO o 
voU. per aq, dcm. af the fabric. In detcnninmi 
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the heat conduftivily a cylinder 50 mm. m diam. ing the material ^ Magulating liqitid. 

IS filled with m.neraf ml which can be heatedjele.;- through fine apertures into a coafu. ^ ^ 

tnciilly. The cylinder is closed by a cork through 

whir.], i,;+)u., mnt.w.i,cr. bv riKiiins of which ?tr/uors ; 

F Siemens. G.P 325,750, 25.12.19. 

The bisulphites and 

tb« luiuoi' witli curlion moH >xiO 


tnciilly. The cylinder is closed by a cork thfough 
which pa.sscs a thernionietor, by nKjnns of which 
it IS su.spciid(.^l 111 a bi'cond inc^al cylinder with 
jiciloiatcd walls, leaving a space of 15 nim. 
betwci'ii llie two cylindeis. The labric is stretched 
round tla* outer cylinder, and the apparatus plai'ed 
liiulcr a hell jar 'Dio time re<iiiiied lor tho oil to 
fall through a given i angc ol tmiiiicrature is then 
noted -C' A .M. 


:* time re<iuiieu lor mo on vo 
lange of tmnpcrature is then 

(’r/Zu/'isr' tind ft’ i file fthics, Diife.sinni of iroodij 
fihii's mill ihlnnm' foi Ihe pi odiirfuni of . 

P W.icntig and W. (Jieri.sdi. Text -Foiscbung, 
l')2(», 2, hi) 75 dn'in /eiili , 1920, 9], IN .514. 

Foil tile pioilucLion ol cellulose ironi wood shavings 
ol 0 2 0 5 mm. thickness llie authors reconmicnd a 

pii'lnmn.uv hoiliiig toi 1 hr. in 0 1 sidiuin 
ii_\(li oxide soluLiou, then treatment Miih ('hlorine 
for serial hours \Mthout Insatiiig, and alter the 
remoi il ol 1,\ di o. liloi n a. id a I'mal tieatment m 
1 sodiiiiii liMlioxide solution at the oidinai\ i 
td-mpeiatiiie vith stilling 'lln.k shavings and 1 
dups iiMv 1 m' (ligestid uitlf diloriue under b atm 1 
piesMue \ [iielimiiiai y iuMting uith 1 , alkali is | 

lusrss.uN 111 the tieahiKMit ol ccieal straws UU' | 

net suit, .1.1.' fill- the Pn-J'"; | 

Ol irxule Idiies horn pite and i u.slu's. hnt it migiit , 

1,. to hemp llax i amie, amUettlp | 

( (IblJn^r \,linn nj h>ldlO>ini pniKClde Oil - . IF ■ 

' 'Id xl -Foisrhung. 1920, 2, 79-Ht. Chem. 
Zellll . 1'‘20 91, IV , .'dd ')ll 
Mum- I, k- l.Mll. fib.es .»<' <ll-l.ll.-g..ltcd bv 

r>v..i niillN <iisMi!\e with ioimation ol dextiosc. 

pi. I ,.li.ii..ii'.im b-" M.th ■ 

I bi- ,b,., m.i" ' ...Y... i— ^ 


The bisulphites and .^iae 

The pri^ipitated wood constituents an directly 
I ieimentahle.- 3. H h- 

roller: Mefhod and iiuudune }ur 7 

Nurlhc... l-..p.'c o-, Ass«-s of t. E. 1 opc. 
E P. 137,.5;!‘J, H.l 2'b Co.iv., 2b..l.tb. 

i"7'V''d.:.l nlkuusk* M.W,u' .klv strip is 
Vi'ilciidl tc. tbc U.'UI. of Ibc "i-b of P^’P^.,;. A 

I'l^cuu-: 1'“' *^'7lu.'('bi-iuic.il bkiimilntinii, 

1 l;;!,"’'’ V s’ p'T': ! 10 1' hio App'-. 

, Renewed lb 3 20. 

' See F P. 439,010 of 1912. 3 . 1912. o84. 

('dhdosr; Manufaclme ni’wpta^ncU 

7's'p t'/wOU.'Tldo ■ Appl.. 4.3.10. 
SkkEP. 130,277 „t 1010.JJ»'ib 


1 (1 '0 


fill, llawle\ ami Iviv 


Sm IX. 


. PvilMs 

,, , , 1 , j,,, \, id-t liaiOiioi .'a/di'in f<a - - -■ 

^'d:, id rd., i,:«stoo 2:120 appi, 

it M.l.i tl.c .l.-M-^.-r .if th.' butto... 
T,u '■ .H id m ted nit ■ 

I, A me. ms ol .i P"'d’ 'V!,' iJi,. ..ipe coniusd ing the ' 

,,„i,ip ..111. ibi- ’.'b'l ,„1 11, tbo (Ug.'-st.'i. u.'.l 1 

jttM non ahou ,1,., *00 of the digestoi. Iht 

>”‘‘'■'■‘’’’■1 ‘ ’‘’"olued in this ehnated portion ol j 
JtiMUol 9>; 9 ^ digester, the Milm ; 

Gn- I'O’'' l/.d' lud paditdt t<’ render it lluid- , 

,.,1,1 cm., p..s''o.n» 

..n''’:ioob..i u-o p.unn',.._scr.... 

, A. U. Fuller. 

''’d'dt'l'lbT.’lObb mutfiul M.eh 


hr Muhnr >x<hslancc>. V-S-P- 
1,355,970. See 1. 

,'sfii.n /..o G.P. 32.j,i.U. .kVi Xni. 

VI -BLEACHING; DYEING; PRINTING; 
FINISHING. 

Patent. 

hrUh ;n..UnoU 

. iY,k'' s..h,..^ ef. 325,470, 

! 'I-Iif. toxt.l.' m..U'i-i.,ls YY!Yd.,rHaM.nVo\vswl 

: u.io, tl..■l'yvr^d,k ir Tbu^ of 

■ m lum-li.M loh*^ ol potassium glycocholate 

.sodium diolate, Ol I -> >1 l ^ 

max be imed. — ) G I 


max be imed.- 

VII -ACIDS; ALKALIS; SALTS: NON- 
i metallic ELEMENTS. * 

! Slim .1(1.1 mu..../."'!""' ^Y^kdcra V^Kitawaki, 

I o» Zasshi (f. 

' Y IT' ‘rduuhukmduW^^^^^^ 

c in aiul the was most stable and every 

In the case when the . p^od the follow- 

other copflition '*^y‘!_Voltage supplied from 

,„g data volts; air quantity Bup- 

tianstormcr, voltage, 2700 volte; 

phexl per ; power required, 

intensity ai u . eoncentration of nitric 

71 kw, ; arc bv voC” The gas ^rom. tho 

oxide through a multitubular boiler, 

furna^ oxTatiou chamber, and three 

Sb^rlft- twerS" NHa^cid of 42% conoentra- 
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Ol. m—AOmS} ALKALIS) SALTS) KON.MkTALLIO BLEMSNTS, IDeo. gi. loso, 


fcion could be prepared by absorbing with water, but 
it would be more economical to stop the absorption 
when the concentration of the acid has reached 
about 35%. Tlie theoretical yield of acid was 82 g. 
per 1 kw.-hr., while the yield actually obtained was 
about 65 g. Of the energy supplied to tho furnace, 
about 3% was utilised to foiiii nitric oxide, 60% 
was consumed by the cooling water ol the furnac*e, 
and 12% by tho boiler — K. K. 

Calcium cyannmulc ; I nvfsl ujut ion of prrparuf ton 
and projx 1 f tes of — N. Kamevaina. .1. Coll. 

Eng., ToIvao Imp. Univ , 1020, 10, 173 — 207, 200 — 
247, 240—26,1 

When c.-ilciutn cyaiuimidc is prepared by igniting 
urea with lime, cah nun i\.in:ito is formtvl .m an 
interinodiato jireduct at temiK'raturea below 300'^ 
C., transformation into eyanannde taking place 
slowly at 310 ’ — 360^ C , and rapidly at or above 
450° C. The heating sliould bo of short duration 
to prevent oxidation of the tnaiiamide; 5 — 7 mins, 
at 8(X)° C. IS suffident. Tiie percentage of c\an- 
amide found in the mixed product of (alciuni evan- 
amide, cahium carbouate, au l talcium oxide de- 
pends on the initial proportions of urea and lime 
Mixtures of these substances in tho proportions ot 
l!2, l!ll. and l.l give products containing 16 5, 
24, and 34 of (jliium i vanamide, and {^2- 1»S 
of the theoretical udd is attam^sl Ignition in a 
curron of nitrogui giies a quaniit.itue >ield 
If du'vanodia nude i-, iwl instead of urea, although 
a smaller proportion of tin' theoretical amount is 
obtaincil, the pro^lmt contains mere calcium < van- 
amide, Kven at 30()" |(m)’C no < ^ anate is foi imsl 

Eoual parts of do \ ano ii.imide and lime should he 
taken, and in older to det oinposo the ealt lurn cat- 
bonate in the e\a'i.'unide mixture the ignition i> 
best con iiutisl at fH)!)'- lOUU-' (' f<ir about 1<) mm-'. 
The prdliict vmII (ontain ‘10—5,3 of (al'iiiiu 
amicle, hut tho arnomit i> im r«Mse<l up to *'►0 
hy reheating with exi os,? of dr* \antMiiamide ,iml h\ 
further heating m a (iirretu uf nitroao'n d 

reached Tiie riachonsot <ahinm ( vanamide, pr< - 
pared from dice. modi, imule and lime, uith -wi-en, 
carbon dioxi-h*. and (.irhnii moru'Xide ucre in- 
enrbon dioxnle, a'd < itlmn monoxide, wore it'ioK. 
tigated on a '.miple of' tm^pisitien ('a('\ ^>2 3 . 

CaCO,. 3 07 ; Cdl 3 7,1 \t 12') ' P) ‘ V 
oxygen reacts rapidU with tormation of (.ilciuni 
carbonate and nitiogm, hut uith no s, p.iration ot 
carbon , at ^ I')" -UuC)'’ C’ the r» .o tion pro Im ts mn- 
Eist of calcium mxide, carbon d' <xide and nitrogen. 
With earboi dioxide dr » ompfuition ocnirs fxt>u>en 
700® and I'trtJ^f with no sepiraUon of c.irhon, thi' 
product.^ hcong < arlwm inonoxi m, nitrogen, and 
C^]nm oxide or cailtonate nc cording to the tern- , 
perature. Above 1110'' (’ the react). -n is ^erv 
rapid, and carlwin is IifM>r.ate<!, pr><hnhlv owing to 
the decomposition of carlxm rnonrjxide In aWrme 
of a catalyst c.arbon* monoxide m without action on 
calcium rynnami le up t,» lorw)'^ (' , hut if carlion 
dioxifle is prodiir'Ofl from tlm monoxide the e\an- 
amklo may lie indirectlv nxidisivl hv it At tem- 
peratures above IIIO'I’ . rarhon monoxide dicorn- i 
• poiiies calcium ryanami le. even without aid of catn- 
[ysta, calcium oxide, rarhon, and nitrogen being 
formed. The heat of comhu«tion of pure calcium 
(^anamido was found to he, 151.7.3)) rah, per g -mol. 
at constant pres^mre, and. ^ahulaUil from this, the f 
betat of formation 1*1 01,1,^) cals from rrvstalline . 
carbon (diamonds or 91,82f) rah from-.amorphou«i 
carbon — W. 3. W, * 

Ammonium sulphate: The Feld prorm for produr- , 
iion of “ — '• fTtrrh fi^^kr-oreti F. Raschig 7*. , 

angrw. Chem,, 192(11, 3,1. 260 dJ62. j 

Tan aolhor baa iJfVMtigated tho reactions which \ 
ocewf * in Feld*# proem for tho production of j 
ammonium sulpbato from tbo ammonia and hydro* | 
gen inlpbida proaenfc in eokc-om gas (J,^ 1912, 1 


430). Formation of polythionates by tho action of 
sulhhur dioxido on thiosulphate only takes place 
with very conoentratocl solution; with dilute solu- 
tions sulphCte and sulphate are chiefly produced. 
Addition of a trace of sodium or potavssium arsenite 
en.siires tho conversion of thiosulphate into tri- and 
tetrathioiialc, pontathionate being a probable inter- 
mediate Tho reactions are based on proportions of 
i ammonia and h.ydrogen sulphide of 2!l. An excess 
j of either gas retards tho conversion, and neccssi- 
• tates in one case tho introduction of inoro hydro- 
I gen sulphido, and in tho other case ils oxidation to 
1 Hiilphur. Caieful control and testing of the gases 
are essential for suceessfiil i unmug. (Cf. J.C.8., 
Jan.. 1921.)— "W. J. W. 

.-Imnioniu/n xulphatr: Mcltinq point and boiling 
point of — — . K. Jaetke, /, angew. Chem., 1920, 
33, 278—280. 

The equilihriuni between sulphurie acid, ammonia, 
ammonium hisulphato, and ammonium sulphate has 
U'^'ii investigated and tho r<‘sults are shown 
graphu.illy. I'nder atmospheric pressure, nm- 
moniiiiii sulphate decompost^s (ornpletely at 357° C. 
Pure ammonium hisn'ijihate has in p 251° C. and 
h.p 190° C (if. J , 189.5, 620, 1896. 3, 1920. 485 a) 
The melting point cuno for mixtures of the acid 
and uoini.d nninioniutii sulj>hat«>s lias an euteitic 
point at 195° C (t'f. J (' S , Dec ) — A. J. II. 

Sodium hupohioinifc : Catolyttc decomposition of 
an alhahne solution of — Inf rojijier sulphate. 
A ntaqonistic action of undine P. Fleurv 
Compte.s rend., 1020, 171, 057- 060. 

The presonci- of (upper sulphate causes a steady 
dc( oniposit Inn of an alkiiliiie solutum of sodium 
li\ pohroinile, thus uiterfeniig with the estimation 
ol urea h\ tins re.igt'ut Ilie r.iie of diHoinposition 
I’uie.iM.s i.ipidiy uiih the < nm ent r.tt em ot ihe (xip- 
p<'i s.'dt 'llin{Mt < m e ni I pt of ( upper ill loO.OtM) 
(.iii'x'h tfu' de? onipusition ol 42 of tho liypo- 
luomite iM 21 hfs >i ,',6 37 (' Tlu' addition of 

I f»t. in of fwji.isMiiMi lolide or poUissium 

i4»d,if.‘ t<» the *,olulion ( <inij»l(8e|y inhibits this 
<le, ninpn^ltlOil of lilt* lupohroiTiiU' solu- 
tion -W fi 

S 'dnim li i/dr<fs'd fi!t!ti\ I’a/uation of -- H I*' 
(’row f her and A l> lf<\wood .1 Sot Dyers and 
(M . 1020. 36, 270- 2^1 

To 'iX) 4 of ,»ir ire4‘ wat*‘r in a litrt* 10 e e 

of M forrnahh'hyle s4»iiilion and 10 c e. of .'Kl 
«4».|iiim ii\4!roxide Kiilutmn aro added, and whilst 
the contents of the flask aic vigorously swirltHl. 
K 12 g 4>f th(* Indrosiilphite powder, weight'd h\ 
differein^' from a stopjiercsl w<'ighing bottle, is 
rapidU .added through a ilry funnel, and tho volume 
of the solution finallv adjusted to KKK) c c. TIhh 
formaM*'hyde h\(irosu!phit« solution is then run 
from ,a huretto into 25 c c. of standard inethylono 
blue solution (aUuit 1 1 g per 1 ), to which 10 c r. 
4»f glacial aietie acid anti 50 c r of water have In'en 
ail ImI. the li«iuid Ivcing gently liotied (luring the 
titration The ««rid point is f|mte aharp, and is 
iiuln nted hv a change from hlmsh-green to vellow 
For verv accurnte work a stream of rarlmn dioxide 
is passe4! through the flask cxintaiiiing the methylene 
blue solution, hut. for technical purposes this is not 
necessary Alternativelv tlie formaldehyde-hydro- 
sulphite s4)lut)on inav Ik* .addixl to an exeoas of 
methvlene blue solution, and the excess titrato<l 
with titanoiis (hlornlo solution -0, F, M. 

liudrotnlphitf , Vohimrtrir df fcrmin/ifion of - - 
R Formhals. ( hern -Zeit., 1920. H 869. 

Aboct 0 5 g. of hydrosulphile is dijwolved in W c ' 
of air-free water and tW whition i« tilratAid with 
iV/lO poU 4 «ittin ftrricyanida aotailon in prewmn' 
of a fow drop* of fertoot ammoiiiam ftilphate aofu- 
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tion as indicator, the end point being indicated by 
of a permanent blue-green colorajtion 
of rurnhuirs blue. Tho reaction 13 expressea by 
the equation . — • 

2K3Fc(CN)„+Na,SA+2H,0- * 

2K,NaFc(CN),+2H,SO„ 
but in practice it is preferable to .standardifH' tho 
ferruyauKh* solution by titration witli pure liydro- 
siilpbitc.- U F, M 

(>e}s of e(nl}i-n(i(ls [tiianic, niohic^ and fantaVic 

(uir/.sj , Sol II hill ill of in mixt uics of h ijdioq^n 

in'iondr Olid acid. () Hahn and II. Cille Z. 
imoig ('hem., 1920, 112, 2S.‘l— 292 
AtcoHDiNo to Weiss and Landockor (J., 1909, 1109), 
titanu, iiiolm , and tantalio acids can be sepaiatcd 
Iroin most otln'i* ('Icrncnts by dissolving the fn^slilv 
luecijiit .ilcil at ids, whether pri'cipitatod from ai'id 
or b.isK sol 111 ions, in acid liydrogen peroxide and 
r('-pre( i[)itat ing liv hmling with suliiiiiiions acid. 
It IS now diow n tliat whilst titanic and iiiobic adds 
aie jir.K ti( all\ romplctclv solubl(‘ in at id hydrogen 
pei oxide solution, taiitalit acid, wlimi precipitated 
hot. i> jii .!( 1 1< ally iiisoluhle, jiiid when pr<H ipitatc'd 
• old is \ci\ ^liglitlv ^oluhlc 111 mixtures, tnntalic 
a( 1(1 IoU('d till' ‘•uliihilitv of niobic acid Titanic 
.'Kid ma\ iiKicn^a' the soluhilitv of tnntalic acid <)?• 
mas h.i\(' its own '-nlululity rcdiued, ni'cording to 
tile (ondiiioii'- ol pi cdpitat 1011 and the aftc'r-tnuit- 
nicnt o) llie pi c( 1 j)i ta to Weiss and Landin k<‘r’s 
riiolhod thcrcloio tails in prcsmici' of tantalic add. 
lit. inn .Kill solutions in liNdrogcn pi roxid<>, ex- 
.iniiiKil with tlic nil 1 .'iiiiK ros( op(*, appi'ar to be 
till's niohiiilai w!)il-( thoa> ot niobic and tantalic 

.K ids .11. (<,llnld d 1. 11 U 

I'lhi ’( oi M'li ii!,i hi(oi iioiiiou^i of A. 

BoMaiid CoK 'tes 1 nd l!t20, I7I, 9.V) — O.'iZ 


“Norit” and blood charcoal, Kruyt and Van 
Duin. See 11b. ^ • 

Nitrites. Thevenon. See XIXb. 

Sulphuric acid. Winkler. See XXIII. 

, Patknts. 

; Suljdiurous noses; Treatment of — — in the 
' rhinnher sulphuric acid pruciss. Metallbank 
iind Metalluigischn Ges. A.-G. G.P. 300,061, 
6.7.16. 

The sulphurous gases are employed for atomising 
the nitrous vitriol befoic it enters tho Glover 
tower. Tho operation of the Glover is thus im- 
I proved, and gases containing 2 to SOj may be 
I utilised, at a teinper.ature of KX)” to 200° O. 

— W. J. W. 


! Sodium pcihauite ; ’Manufacture of . Frcderik- 

' stad Flcktrokcm. Fahr. A./S. E.P. 139,753, 
i C.1.20. Gonv., 4.3. 19. 


I In tho elcctiolytic manufacture of sodium per- 
I borate from borax and soda, tlio sodium bicarbon- 
ate prcnluced is iH'utralised b> achhtion of sodium 
; pel oxide, >ielding a further quantity of perborate. 

1 — C. I. 


Siilidiatc of ammouia. Manufacture of 
J.essing. K P. l.?2,7G(3, 21.7.19. 


R. 


The inipiirities wbicli (olour coinmcicial am- 
monium sulphate exist ns a fine dojiosit on the sur- 
face of the crystals A white salt is obtained by 
agit.iting tlio 'prodmi from the saturattir with an 
upward cm rent of slightly acid saturated am- 
monium ‘iiilplmto solution at the same temperature 
as tlie salt. The dirtv solution is filtered and used 
again and tho .salt centritugecl and neutralised. 

— C. I. 


.V M s( iiii’i :<tN I" 

ll’K 10 I ^pC ot t 111 
With till' foil w 
'Jil\ -'r mil 111 Im 
( .ill imn 11 1'l tic 

pll lie 1 ulildlMU 
( Illoi idc ^('d 1 II 111 
(lilmidr 'I'll 


'\iii-il till' upjKMi nnco ulub'r the j 
pr 1 1 '])ii ,!t( ^ gi\<*n bv iodic acid 
■: It lUKiit^ -Tii.illium nitrate, 
IIIIK (liiiiiido. strontnini acetate, 
luiiidiiim (liiornbu ciesium '•ul- 1 
( idiunim (litoiide, potassium 1 
.Kctati .nniiioni.a manganous ^ 
I clients gi\t‘ a preripitate 


uiih mill ,K ’ 1 dihitid to 1 m (In' nt'xt with 

! in 2')0i> i'll next thriv uitli 1 in .300. whilst for 
ilm icTii.undi 1 ilic ditiiiuin ‘«hoiild not be more than 
1 111 ‘'(1 and pi' ii’i,i1)l\ about 1 111 20 - G. 

s,,,’/v I 'nil I'f u at > r (111 n mi rfiii e nf Jteter- 

it'iuaiioH of ll'C nil fo I of independent conditu- 
mdv (' P.i\('au ('ompt4’s ri^ncl , 1920, 171, 91.3 
- IMG 

V ( niTK is\r of nulircmrs mb' (Coniptes lend , 1920, 
171, 720'! and 1 t lieondn .il dmi m.eion of Pengade’s 
wmk (.1 1917 OGn on the' |)Ui itn .ition of salts by ■ 

fi.u imn il ( t\sl ill's iiion, in tlie light of tbrs rule. 

, s', '/dll// III'JIOK idol nil , ])efenninat ion of - — - in ' 

adi. lit me ujfh mudord <nm W. A. Felsiiig, ■ 
S I? Ari imon .iiid F. J. Koj' 3. Ind. Fug. j 
( hem . l;120, 12, 103 F 10.3G j 

Tin- ’ 11 iIkmI is hast'd upon results wliuh show tliat | 
siilphu. moiKH blonde reacts ^yth sodium .^ide , 
.c m tb.' e(pi.ition-SA’b-f2Nal- [, + 2S !-2N,at 1. ! 
\bout 23 c.c. of appioxim itely N jU) Sodium iodide ■ 
1 ,nd 10 cc of carbon tetrachloride are j 

"“ 0 si into '1 230 cc Hash, the Hask weighecl, 1 

9 ‘ ' 1 ,: nuxlb' o( inusl..,,! a„.l .ulphur I 

“ 1 , ,Mdc inlM>luc<s!. and the llask again weighed. A 
nic'isu'vtl excess of sodium tliiosulplmte Bolulion is 
, .led and tiK' excess titrated with standard 
hen ^ ^ ' ho results a.o accurate within 

;rv''3.ri.ilrr rllMiou. iind to 

about \M /, u.lb louor C'moontrat.ons (2-o/.) 

iulphur iimmxdiloiKle.-t . A. m. 


Jiitifieial peaiJs and icuellfnj; Manufacture of . 

K Murakami. F P. 1,32 914, 11.2 20. 

The crv.st.illinc lenses of fislics’ eyes arc boiled with 
w.itcr until solid and the white surface layer re- 
mo\ed hv treatment with dilute caustic soda solu- 
tion The solid transpar* nt lensc's, dyed if desired, 
are rendered op.upie bv dcpo.sitiqn of such salts as 
lead carbonate or barium sulphate within them. 
Thev arc then pohshcMl and coated witli liquid 
paraftui or other preservative.— C, I. 

Hudrexjen and zinc onde; Process of making 

. H. II McKee. U.S.P. 1,355,904, 19.10.20. 

Appl.,9 2 2(). , 

PuuE Zinc oxide, and hydrogen free from ca rbon - 
acoous impurities, are prepared by allowirig^Wh- 
stantmlly pure zinc vapour to react with steam in 
suHkient excess to secure substantially complete 

oxidation of the zinc.— If. S. H. 

• 

AlkaJi-metal phosphates Process of making l^dro- 

ocn-containing . and a salt produced therein. 

S. S. Sadtier. U.S.P. 1,357,120, 26.10.20. Appl., 
30.1.19. Renewed 10.9 20. ^ 

C.vLCiUM moiiohydrogi'n phosphate is treated with 
the alkali salt of an acid tho calcium salt of w'hich 
is insoluble. — C. I. 

Sulphur; Extraction of from sulphide ores. 

H. C. Pedersen. E.P. 132.8S7, 10.12.19. 

Iron pyrites or other sulphide ore is roasted in a 
.shaft furnace with a quantity of coke insufficient 
for reduction of the ore to metal, the air supply at 
the bottom being so regulatcd4lvat sulphur vapour 
distils off. — C. J. 


A. He^wood. 


Nitric acid; Manufacture of — 

E.P. 153,362, 29.7.19. 

See U.S.P. 1,347,159 of 1920; J., 1920, 696 a 
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Chrome ahim; Prore.^s for manufacfurimj . 

<1. H. iiultman. E.P. 1;18,594, 3.11 19. ‘ Conv., 

G. 2.19. f 

See IT.S.P. l,31H.72:i of 1920; J , 1920, 315 a. 

Ammooin; Methods nod nppnattus joi the oxida- 
tion of . C Toniolo K W 1;17.0:10. I 12 19. 

Conv., 23.12,18. 

See r.S.P. I.MISO.SC of 1919, .) , 1919, 913 

liasic sidi>hnte of zn (onium ; Mnn\ifn( tore of — 

H. Wado. Fioin Poniis\ 1\ ania .Salt .Maiiul.wtur- 
injj; Co. E.P. 133.11.1, S.s 19. 

See r S.P. 1.316,107 of 1919; .1 1919. .819 v 

Mumini}nn hudinfe: rnof^-^ of and nppnnitus for 
picnpifntinn H S Sloiwin EP 

133 332. ^ 7 19 

See r.s P. 1,31 1,709 Id and 1..113.013 <,1 1!H9, 
.1., 1919. 8l< \ 

AJnmtn'i, Pi>or<'' id pnidiuimj - -- fiom ilmj iiiul 
<<imtloi iii'itri III’ V. M. (ioMMliinnli .iiul (» 
Asm> lit Dot .NiO'ki' .\klU‘M‘Skal> lot 
El«'kttok<ni Ind ol Nrru 1’ S P 1 .‘137 0'^9. 
26 10 20. Apjd 2.112 1- 
See E P 122,62.; ot 1!)18. .1 lOp). 761 v 

i.i/7.a/j] Mn'iifnifun <d imdilif oihihh 

■ — F. I Phtiii).’^ .ind !■; .1 UoM'. r S p 

I. . 137. 1-3. 2' 10 2'i Ai»i>l , 22 6 20 
See E P. 131 .k39 ot I'.O!' 1., 192o. 71- s 

yitifii/rn Ipjiniohi^ f'O fhr pinduiiion 

of (' 3’ Tli(i!^-»dl .ind II L H l.undrn, 

to Akti.d)o!.ik;.'i l\\ai\''indii-ti i F .S P 
1 337.106, 26 10 2it Vppl 13 - I'l 
See E P. i I3,29<) o' iojo . ,| l92ii 37o \ 

Alhnh cniloointr >trd hudnudn nvoid, l*i>n^’, ,f 
jtrodni niij — - ffnn idLohfi ^duoti 

mmtrnls E W .hirn^nor F- p 1337 -73 
2.11.20 Api-i , 0 0 iij 

See E P. IOI/J'mi ot FOo .i I'Oh oo i 

Moljjhdrr nrn i n 9^ F P ) 11 '*'.>7 Sr* \ 


VIIl.-fiLASS; CERAMICS. 

China clmi Shmloi^ ,,fi <>j ottn 

ftrinn prrt! id rorooii f * ui pr nd 'in i E ,M 

Firth. F W Horlkin ,ind \\ F -* 'luinrr .1 
Sov. Fla«« IV. ii , 102<i, 1, 261* 267 
i!i»',s\Nrri.F. ot fhin-i < l.i'- ot norni.d » otjjpo-*i{H)M 
rfij II i rv<l 10 M.tt. t to hrirn: ir to i rnoidduii^ 

con.slstrn( y. ( )n homj^ tii * d o ^ < .dour ( !i troin 

creaniv to ,i diuio. pn-k 6‘■tuo« n 6i)0 .tnd 

nO(F C . hut at 1201) (’ It u.i. d.oul-tthiu* Tlio 

fracture of puovs hn“<l at I |i«) C shmvt'd a 

and at 1300 C fin., m.h moio pronounctl 
and th<‘ c oloiir l)luidi-\v Into 1 lir shrink.«>;*“ roin.ni!* <1 
below 5^’, up to lOOf)^ C and 'Jnoi ro^*' v* r> rapidlv 
■ to 22X Hfc l.3<Kf'" (' Til*- {'orosity Uin 30 at 
&XP C , row* to a inaxiniurn (36 ) at fWKF (’ , and 
then fell rapidly to 2 I a: I.Vfi; C - US 

Trnrutformntioiis of rpontz. Pi-rruT ainl WoItVrA. ' 

See X. 

Patents. ^ 

(ilnsii; I/rtiirinij . It. F, Frink E P 111.629, 

2.6.a>. Conv. 12 6.19. 

A HEAD thfOURh ‘lAluf h air < an !*<’ •.upploNl and 
which ran be moved into any deMircvl |Kwiti<in, h 
moonUf^J on a hoWSSw standard pausing through a 
ryUn/irtcal well of refractory maO'rial in the draw- i 
ing pot. The circular jet of air impingea upon the ; 
inner wallt rrf the hollow gla»» cylinder flightly j 


below the point of congealing of tho glass. The 
vq'iume. direction, and force of the air can be 
varied by altering the jot opening.s and inclining 
the head, ii«d so the diameter of the cylinder ana 
the thickness dnd uniformity of its walls can bo 
tonlt oiled.— H. S. H. 

} 

' Xon-fiaijde <das,s; Manitfnciui c of a n.'iinp 

; natural silicates smh os iiiuareous tnirieral, 
asbestos and ihe lihr. P. IF Fros.sle\ . E.P. 
i 132 . 780 , 22 . 7 . 19 . 

A MixTi'itK of the finely divided kiIiciouh material 
and’ pow<iertHl glass or a similar vitu'ous maU'rial 
IS he:ite<l at a temperature high enough to melt the 
glass but insufficientK high to <lisinU‘gi aU* the 
silu'ious material, until the wiiole is tr.insformi'd 
into .1 more or less viscid mass 'I’he product may 
he lolled or lorgisl, or thi‘ tcmpei at me may tlicn la* 
ral■^ed until the imEs-, iKpiefltxs and can hi' ( ast into 
mouhis Ih til*' addition ol <oloming matter, a 
(oh>uied pitnlmt mav he obtained. oi hv vaiying 
tie* pioportions tlie jirodiu I ma\ be t r inspai cut 
‘^etni-t I .m‘'p,u ent , oi opaipU'. 3 'he mat*Tiiil can be 
mined ami adle'r<'s teii.u loiislv to metals ami is 
thus sint.ible loi tile m.iiuif.e tore ol cb'ctric ami 
he It iiisul.iiois and loi otlu'r purposes, L A. 

' ]\rf 1 III fill 'I at full S (’ T.inbarger. .\ssr to 33it‘ 
( ',11 hoi undum Co I S P 1 336 , 211 , 19 10 20 
\pp! 21 6 I'f 

A UEHIMTOIIY ailule In! Use III pl*‘\«'UllMg dls- 
loloi.itinn lit (I'liioK wail- lit tiinig, loinpiises a 
bod\ (ont.mnng siliinn i.irbido uitli prot^N ti\<' 
lo.itieg iK'o troll- silenii . nbeb II S H 

III f lOi tm <1 in di I III! .1 1 . OiiUMU As^-r lo\, K 

Fail'll F s P i .ri 0 9<!i 2 f) 10 2 'i \ppl , I 11 17 

\ No\.|{i un s i \i Msi- e nli.eioi'. iiiitei'i! (oisisi^i 
ol -lie .111 I at bal< .md I l \ 'la !lll'. /.r.ipbl'- 

!l - 11 

Til /' n */•/(//( <f . Milhod and iuiitu<. 6 ,i fnini 

.1 l» Ou* n-. 1 - P ! .T 3.3 iHx; I'l 10 20 . .\ppl 

21 - I- 

\ ( oMiu s rios < b.iiiibi f < oil'inmiM it jMi^ a! it > -.ide 
uoii lb*' in(*iii>t III tile tuiim i u pro\id*<i witli 
ne- Ills tor *l< tl* « I ing tb*' le .if .md ju odm ' s la • oiii- 
bustioti iiOo tile tume ! Tie- < omlai't e ii limMibi'i 
I' lir*-d m tie dir*s tioii ot its biigib II N M 

T'li told dll' . M> tiv> id uf pi iioi Old I inn'' I tdi’i 

fiiihoii (l<inf"i .1 il ( N p I ,'3o 0 

i:M'i2n \ppl 2;ill7. 

Hmt siij'ple d t<) .1 ( .-nibust i,>ii i b.inib' t « nin 
mune.Oing witli tb*> burning * n.viiib. i fiom .iii\ 
oie- ii( .1 numb*-r of iml«’pt*n*li‘nt source« ol De l 
*litf* ling in kim! and e.xtramous t<> tie* coiiihustieii 
< li.unb.-r 11 .8 H 

Tuonrl-l d tit , Finmi ftxrnm fni .1 P Ow*'ns 

F 8 p 1 ;t 36 ..{ 97 . 10 III 'JO. Appl , 11 18 

A Tl NsEf. kiln has a niultipl*' filing jsone with 
whnb lombiistion ili.mibi'rs cotnmiinicat<* ai 
<litf« rent points of its b-nglb .M*'ans for tiring tin* 
‘funbiistum ihamber.. in a ilinslKui other than te- 
u.ir is tie ir •oinmnnnation uith tie' firing Eoie- 
are iir*fU'l*-«l Tie* hot prixlucts et iomhu«li‘>n 
are dclucr*'! from the (hainlMTs on to the lower 
ptirtnms of the ware in the tunnel ami arc then 
<aus*>d to How m th*‘ Ham*' dint Don through tie- 
firing -/.one Hv the arrangement dcvcnlHNl the 
goods may Im* subjrs trsl to a ri-latmdv long “ soak- 
ing" heal at the teinjH’ratur** niHcssary to hum 
them. H. S H. 

TunncCkilu , MuUiphr - , J, B, Owens I’.H.IV 

1 , 336 ,:KH. 19 .I 0 . 2 (). Appl,, 18 . 2 . 19 . 

Trvce* along whH-h cnr« carry the ware extend 
.side by aide along the length of the tunnel kiln. 
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durtN ^ 1 c^'8- 'I'ho pro- 

turn'd H H ri“"'‘ ‘"‘''' ''''‘»«t''''>«- ^■l«n/t.l,o 

'"' • H. Ilurda (i.I>. ;I2.1.!I77, 2.-, ;n!) 

tnnrHn I."’,'," ‘''i” ''"■"•*''•■ "f « l-air of 

in I . ^ ttlc pair, in a liii\-iii|; cJi.hiiImt Mluat<'(l 

n a o il'linoii (haniiol pl:„o,l bcnciUli the fiiriliiees, 

(• I I';,',"'"''" •' -)o..nl„.|' 

'.n«iii;Vi,:I„;,£.''£;, ..I ,1.0 

'''I"'- II Kehmer (J 1 *. .•| 2 o. 2 !irt. 

hJIn,,''"''" I'"' MiKihiiiK ziino niul the 

U /oiit' aif to tlu' fluniiiev istsu k 

uou^h H'parat,^ llu,.s Warm gasos dein^xl irom 
the (.tjfhii!; and pr.-lmatiiijr *roiK‘s aio dclivoKKl 
rou^li M‘]»arat(‘ flues to the smokiny; and dryni^ 
/mm . this air is thou in ])ai t diM harp d and m mut 
to tfu‘ |»ri'-smokiii« zone -J. fS (i. T. 

funvcl jiiufjlr fin mice; lleatimi of . C 

Soliattlei. (; P :f2r).2<)[) 29 1117. 

I HI, firiiii^ zom- Miiokin^ zoik'. and {>ro-sniokni<.^ 
/one are healtHl Iin tin' lurnar-f' eases m tin' usual 
jeaimer hut the z.one m tli - irnriH'diate iH'i^tlihoiir- 
huod of the lurn.Kt' is lieated only hv air from ihc 
tunm l li has been pieinsit^'d m the roolintt zone 
.ind tin n in ate<l (o a liieh temiiei atui e in tin* hrinp; 
/one, this ail is tie i u] pan disf hailed and in p.vrt 
de!i\eied to the Mi itkin^ /.one ,J S G T 

(iUncil ni nmntcJInl s/ietN e/ mm, .s/ee?, ct( . /Vo- 

nf ~ \ (;.j> :\ 2 r),(j 7 'S, 

rid Id 

'lilt ground <()(t ot » n.iriK'l is oymhiid with fiuc- 
(('sne tij)ii|iie J.ntis of enamel cojnj)os<'d of Silica, 
.ihiniiniimi siinafe lead oxule. .md an alkali such 
as s^xJiiKji lioiate Powdeied lutih' m y.iriable 
ptojHK tion is atldtt! t(> tin' successue l.nt'rs in order 
to i/K lease (u diminish then icsptstive plasticities. 

. d S G J. 

i'lipln r (I< ]i(>o{ ini etc J*' P 152. Hdo See 


IX.-BUILDING MATERIALS. 

cf'ini'iit ond pii '.'.uolaiui , d/ii/iiie.s of ~ 

F F4'ri.iri (moiii (liiiii Iini Appl., 1020, 
2d^ 211 


Waste roofinij felt; Ihcnverij of . L. F. 

Hawley and (). Kress. Paper, 1920^27, 18. * 

Waste roofing felt, which is at present burnt under 
boilers at the factories, was extracted with gasoline 
Ui ascertain whether a recovery of the material 
wouhl be practicable on the comniercial scale. The 
waste, cut into pieces about 1 in. sipiare, wn« ex- 
tiacO'd three tunes in succes.sion with gasoline of 
b p. f)(j° to FIO^ C. Ill a f los('<I a]iparatus fitted with 
a steam-coil and a rellny <ondcn,ser. At the end of 
ea< h extraction, the solution was run off from tho 
bottom of the vessel About 50 — fjO'/ of pitch, re- 
ferii'd to the oiiginal inak'iial. was removed in 
tills wa\, and although .i consicierablo amount of 
matter soliihh' in ga'^oliiu' and chloroform ro- 
m.'iined iii tin* extracte<l maW'rial, this dul not 
interfere ivith the opening of tlu' latU'r or w ith the 
running of tlie stiw k on tlie jiaper machine. In the 
eas(s of sliinglt' stock, tlie rock could be readily 
st'paiated aftei <'xtra<tiou hv mechanical means, 
hor a commercial priness. four extractions with 
d)0 galls ol solvent i)er ton of material should 
\ield apjiroximatelv th<' same results as tlioso 
ojitainecl in the lahoiatorc tiials— L A. C. 

P\TFNTS 

I cMcitlai }noihict and method of inakinq .•furh 
pKHlxut. C. W' BoMiton .ind R. J, W’lg. E P. 
lod.OdO 1G.4 19 

A sii\LE or elay rich in non and other fluxes (ex- 
cept jiiiie and magnesni) and containing ('ailxm, 
sulphur, or other substances which at proper 
temperatures will cause tlu' production of gas, is 
ground, fornu'd into any leijuirc'd shapes, and 
hi'atc'd to incipient tiision d'he gases generated 
cause the material to ('xpand and bc'comi' full of 
small C('IU Tho jiimluct is strong and tough, has 
a low apparent spf'cifie graMtv is a non-c'onductor 
ol heat and a gocxl (‘hHtneil insulator, and is sub- 
Btantially imper\ioiis to water under ordinary con- 
ditions, as the vanoiis (<'lls are not in connexion 

— H. S. 11. 

Moulded nrfieles horn uiid-pioof cement; Manufac- 
ture of . \\ K W'lnd'-oi-lGthards. E P. 

lofl.Oi:. 24.(1 19. 

Guovni) glass, sand, oi (piaitz is mixed with clay, 
j'sbc'stos fihie, and a solution of sodium sihc^ite, and 
the wet mixture pressi'd into moulds. After re- 
moAal from tho moulds, the ai tides are heated for 
about I2hrs.. the G'Hipei atiiie being gradually 
laisi'd to 200° C., and aie then impregnated with 
aiiv suitable acid-^roof hituniinous mocliiim. 

—IT. S. H. 

Shaft furnace [for huniinq poicdeied limestone]. 

F. Muller. G.P. :i2;h339, 20.4.1(3 


The rtsiiUs ol iomp.ii iti\t' tests with puio Port- 
l.iml <einciU. an<l mhuI (1 ..' 0 , ami mixtures of Ihirt- 
laml < emeiit and jiu/zuolamis <4 ^aIlous oiigiii with 
sand ha\e shown that pn//uol.in.i and siimhir 
inaleiials a<t a's a <01 rt'ctne to the excessive 


hasi(il\ el h\(liafe<l <aleai('ous ( .iiieiits of the 
rortlainl f \ pc' lo wlndi <'aus»' most he attnhuti'd 
the lie’ meahiliU to tlissohixl s.ilts of set eeiiients 
of the l.ittei iNpo Gn tlu' other hand, mixtures ot 
Porthiml <emenl and ]iuz/nolana. which are more or 
k^ss rub m <al<iinn aluniinates. do lufL offer suf- 
ficient lesisfunce to the action of sea water, but are 
HUit'ihlo for all puijiose.s where the cement will not 
1)0 Mihrmlted to tl"' continual action of f'«ll>J‘ntc‘s 
and <'hloridcs (\ meiit made from Portland 
cement, puzziiolan.i. and saml in siidi pioportions 
that the (luantilN of lime formed on hydration 
rorrospoiids to flu' amount whieh will 1 h* fixed by 
the other nigreilu'nts fpu/.zuolana aiu sand) is 
oracticnllv luipcimcahle to dissolved salts, and is 
stronger than Portland cenient.—t . A. M. 


I The furnace has a verlual prehetiting chamber and 
i a horizontal burning chamlic'r, the hon/amtal or 
I shghth inchnc'd floor of the latter being formecT by 
a nux'haiiieal eonvevor whieh trnn.sport« the 
I iiowdered material through the chamber in thin 
; layers.-J. S. G. T. 

i Weather-tevsfinq huddinq material; Production of 
,, — M Kunkole. C! P 325,777.26 9.19 
! A WEATHF.ii-resisting building material with proyior- 
ties resembling those of eemeut is produced by firing 
together bre^en stones, pyrites, clinker, and trass 
or material with similar properties, together with 
shale, to which, if it contains hut little chalk, some 
chalk IS added. — J S. G. T. • . 

Oxysalt [cement] compositions and processes of 
nxakinq same. C. Catlett. F. V. 126,646, 9i6.19. 
Conv., 9 5.18. 

See U.SJP. 1,282,188 of 1918; J., 1919, 17 a. 
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;|L-METALS; METALLUBGY, HiaODING 
EUCTRO'HETAUUBGY. 

Thermal analysis; Sensitive method of and the 

transformations of quartz, iron, and nirkel. A. 
Pernor and F. Wollers. Aroli. Sci. Phys. Nat., 
1920, 125, 372-;i8l. 

A NEW differential method is descnbe^l for studying 
heat transformations. T\io identical speciuieus of , 
the material to be e.xaminod wore suspended in an 
electric furnace at ihfferent levels, so that there 
was always a small temperature difference, prefer- 
ably about 10°, between them. In each 8|>ecimen 
was inserted a thermo-couple, by which the tem- 
peratures were read during heating or cooling, and 
the temperature differencc.s were plotted on a curve | 
against time. At temperatures corresponding with 
changes of state in the materials, marked sinuosi- 
ties appeared on the curve. By this means slight 
thornial effects were deti-cted which are not appar- 
ent on an ordinary cooling curve. In the case of 
quartz the a-(i change was shown by a vety promin- 
ent sinuositv which apjH'ars to indicate a change 
of latent heat. With sott iron a very complex l urve 
was obtaimxi which, besides the usual thermal 
changes, show^nl irregularities at ahout 8(KP C and 
just alnive 1100^ C\ The former appears to (orre- 
spond with a liiange in magnetic siisieptibility 
observed liv Wci^s and Foex (.1 do Phv.s . 101 1, (51, 
I., 271, 7dl. Slo), whiKt tho latter upiM'ar-t not to 
have been obsennsl Ix'fure Nn k* ! gaie a -implor 
curve than iron Two m u thormal transform. ituuj'* 
were disco\ered. ho\\c\»r, one at ahout lOt) whnh 
correspoiuK with tlie magii*'ti< (hange olneivMl by 
Weiss and Foex (loc iif the other near C., 
correspondini: with .v dmi ontinint\ of riin*''> e-in- 
slant ol)Sf'rve<i hv Blo< h (Thesis, Ztirnh, Htr2) 

- K U H 

Corrosion of tio/v ifi sulphunr arid, Cfjrct of 
rhromiiim conipounds on the — ({. . lloise 

arnl A. t'lernentv Philippine J, 8n , 1920, 16, 
139-^ It) 

The indueme of the addition of graduaOnl amounts 
of pota^^'Him bi(hromaU‘ on the corrosion of iron 
in .sulphuric amj of iar>irig strengths has Ikvii in- 
vestigatisl. With both .V/2 and .Vn suljdmrie acid 
corrosion imreamsl m prt>portion to the amount of 
bichromate lubbsl up to a ma'cimurn ,il whi-li pas- 
sivity was rca(hed, atter wtin n forrosion de( rea.«M*d 
With aV /2 acid the p.is-»ive fondition w h obtaine*! 
with bichromate t oncentrations above l'» g wr I , 
with N/1 and the resullH were irregular, nut in 
individual cases paft.smty wa.s observed at a conien- 
of aU>ut g per I In t/e* < aie of 2.V 
•lUpDuric and, addition of jiotnssium bnhroinatA’ 
even up to ila saturation point tailed to bring ab<iut 
a pawive state; corrosion im refW'd without 
qiient diminution ilTie addition of a small amount 
of potassinm budiromate or of potassium chromate 
to l(JX iulphu rie and increased the fnrro<!ion of 
ircwi at first, but when rfslurtion of th« ihromium 
•alii bad taken place, the rate of forroamn dnl not 
•differ from that in sulphune acul alone, (Tirommm 
compounds such aa the sulphate, introlm^ed as 
dir^ic hydroxide, and ehloride, nppareiitlv exert 
no tnffooiicc on the rate of corrmwa.- W .1 \V 

Hittl; Determination of tanadinm in — 

% Jaboulay. llev. Met , Jf>2f), 17, 627r m. 

Osntg. of the metal (or u n g. if moro than 2"' V is 
prefloni) ii diMoIvcrl by beating with fiO e.r of dilute 
aolphuric acid, thp folutian is oxidised with nitnr 
acid, and any inadttbic black reaidue ta disaolvcd 
kf addiaff amall aBcccatire quantitiaa of permam 
nnaif* iMiition to th« boiling mixiuro: tho aointion 
ti i^n dijtttod to 900 c.c., fwitad. fiHatwd, and, if 
^ tho cold filtrato ia iitratad 


witli ferrous sulphate and permanganate solutionB. 
Th(^ solution IS then diluted to at least 300 c.c., and 
N jiO ferrous sulphate solution is added until pre- 
sent in slight excess (about 0'6 c.c.), using fern- 
cyanide ns external indicator; the mixture is 
further diluted to 500 c.c., the excess of ferrous 
sulphate is oxidi.sed by the addition of 1 c.c. of 
N/IU hicliromnte solution, ami the vanadyl salt is 
titrated with permanganate solution. The niiinbor 
of e e. of N/IO poriiianganate solution used is mul- 
tiplied by 0*511 to obtain the ixjrcentago of vana- 
dium.— W. P. S. 

Chromium and tungsten steels containing double 
cai hides. P. Oberhoffer and K. Dueves, Stahl 
u. Eisen, 11)20. 40, 151.5—1510. 

TTib influence of chromium and tungsten on the 
saturation limits of carlxin in y-iron was investi- 
gated by microscopical examination. The alloys 
were ma<le from pure materials, and to ensure ob- 
taining er|Uilihrium conditions they were thoroughly 
annealed at 800® C. for 11 hrs., or in the ease of 
aIlo>8 )onlaining a .Miiall amount of eutectic at 
1100° C. for a longer period. Atter annealing, the 
Mtoels were forgeable, . poeiallv tlio'u* in the marten- 
sitic region of fiuillet’s stniitiiral diagram (r/. 
J , IIUO. 9.53) Steels with 0 3 0 5^'', C and 15 — 
20 ' Cr showed after suitabh« treatment great re- 
Hist.inci* to oxidation and .ittack by acids In the 
ehroniiuin steels the on lei tic was scard'ly dis- 
t mgiiisliahle from ledehurite, hut clearly dis- 
tinguishahle in the tungsten steeK Tlii^ re.sults 
ohtaincil show that the s.ituratlon limit of (.irlwm 
falls I roll! 1 7 . to .ihout 0 '.i in preseine of 2 ('r 

or to 0'' m presetn e ot 2 W. and more slowly 
to ahmit 0 I ' at 13 8 (V oi i> l.’t at 12 ' W 
(hi appearaiK'** of th*' eiiteitu, extra < are must he 
given to the 4 hone of forging temp.'ratnre The 
4i«>giee of u, (I king neces.sari 0) ohiain uniform dis- 
trihulioii ol the iJirhnb' and d«'st ruct ion of tin 
I < ilul.ir stnn tuio . f the eiite* tu i- proportional to 
(he amonrit of enb'etu pr«'^ent I' H Bu. 

Ir.ono' iind p/iotp/ioru* Detrrrnnntinn of to 

tnt (iiHhujo al pro./urN I (\inipagno. (iiorii. 
(‘him Ind .\ppl , 1920. 2. 1!‘3 • J97 
'Ihk (ll^l illat ion mellnxl of l.umlin and Blair 
((‘.iriiot. .(/♦//iodf'i d'tinnl dn fontts^ dn fers, rt 
deiino. 't. |'^9.5) is sunphtnd and i(ip|M‘r ts ns<si .is 
the rislining ageni Five g if the finelv divi.i*sl 
metal IS flissol\('d in dilute* (1 1) nitric a< id, w ilh the 
snbs«>)|n* nt addition of 10 re of sulphuric a< id 
The solution is e\aporntel, and the residue ( ib 
fine<l. ground, and again (ah ined until white fumes 
npfw-ar. 'I'he mass n dissolvtsl in 200 e c of h\dro- 
( hlone arnl, and transferred to a distillnlion 
app.iratus. and, after the introduction of 5 g of 
piir«‘ fs>pper turnings, the ar.seiiiouH chloride is ^lis- 
tdlwl into 300 c.r of water chillml in ne-wat4'r 
The nrs*riir m the fintillate is preeipltativj co|tl 
as sulphide, the cxievs of hvdrogen sulphide re- 
Tnov4’d b\ nn-ans of <nrlion dioxide, and the arMum 
snljdiide MillecOid in a fJoodi enir ible, washed with 
wnt+>r. alcohol, and carbon bisulphide, dried and 
W'lgliMl For the determination of phosphonn 
when arsenic m pre*u'nt in any ronsiderahle qimn 
titv, wn aliquot portion of the distillation residm' 
is filtered from siln a. the filtrats' oxidised hv nienn« 
, of nitric acid and pota.ssinrn permanganate, .snd 
, tlm phcrtpho^us determiniHl bv one of the usual 
I methmls If nrvenic is not to he etlimuted. it nuiv 
he renKiVfxl hy vnlatilisnljon hy the netion of bvdre- 
hromie mid on the hvdrm’hlonc acid solution of 
the alloy, or after riwlneiion with pure ropp#'r 

- -T A M 

IJnrdnm. fl) Hxigh. (3) Innei. (3) Primrose 
See xml 

lAwi in (»rei eh, HiXtiaiiA ffetXXllt 
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Patents. ( 

Iron compoHtion. G. G. Marx. G.S.P. 1 

11.5 20. Appl., 10.6.19. * 1 

A KiNE-fiiHiNici), soft, scaloloss cast irr?n is made I 
by melting a chaise coiisisiiii^ of pi^^-iion 0^//), 
/r^/T ^ product, p {/., firebrick ! 

to winch may ho added of stool j 


-. P F. Cowirie;, 
II s.P. i,:r)0,;u2, 


^'irkel-btPfl, Manufavlarp of 

Assr. to 11 K. Chapped! 

19,10.20. Aj)pl , 10 0 20. 

An alloy ol nu ked and copper, obtained fiom nickel- 
(Opper matte, is dissolved electroi^vtically, the 
coppei in the roKiillin^ solution is replaced by iron 
or by lion .ind nickel, and aft(*rwards an alloy of 
nick<‘l and non is d<‘positcd from tlu* solution elec- 
trol\ti(‘.dl_\ and incorporati'd with steel to proiluce 
nickel-stisd,- I 11 h 


Moliih.lpiiiiin I o III pounds , Ejimdion of fiom j 

ypllow IpikI ores | irulfende] ])eutsch <3 Mohh- , 
<l;u'n-\\etke G.m b H FP l,‘U,S97, 27.H.19 • 
Conv , 2;$ .■) 10 {Cf. K P l.dl.^OS, .1 , 1920, 724. \ ) 
blNKtv poiMlcitd OM^ IS aj^italtd with an excess ol i 
an .ujiuoiis ..olution ol an .dk*ili sulphule, poh.sul- 
plnde, Ol li\dio^uI]dinle, either het or cold, and 
witii or without pies>uie Tlie solution, which (on-*' 
tains sulphoinoiN hdatin is Licati-d with a tM"-!! ' 
'liaio;<*ul ojc Ol with a lead salt or feiru hydroxide | 
to renio\c tlu' sLil|)liur and iea\(' a s<dution of alk.ili ' 
mohhdaU' \ H P 


//m M'/p/ndc (/’ r s. lomsf iiitj of pi cjidiuitoi y to 

Inuu^nil ih(Uo]\ii( /im Co ol Austi.dasia 
l‘iopi feiai \ , 1.1(1 1.'* I.n,ts2), 9 10 19 Con\ , 

7 Ill's 

ZiM su'phulc OM ' ai(' loasled at a hieh teiiijic "a- . 
tuie until llu' 'iiloMiir present as sulphide is re- , 
rimed to () Id Tie all su])piN l^ tluni incieas(*J, i 
ind ilx' ti'iiipei .itiD e aliened to l.ill to O-jO”^ — [ 
7‘)0 C wht'nliv . laiee piopoiiion ol tlu' remain- ' 
me sulpinii I. (( n\eil(d mlo sulirhatr* At the end , 
ol t lu' 111 n Opel at ion the < harm' ma\ hi* mixed with 
.1 lu'oportion ol oh' \s Ill'll has .ihe.uU heen throiie;h ' 
lh(' s’llphaline pioK's*. Altr'i naliv elv the hist ; 
operation m.i\ he proloipo'd until the ore is roastcsl : 
‘ ■ s\M'* t " w Ik n It is niiNed with sullu u'lit uin oaste<l | 
Ole to hriiu.'' till' amount ol sulphur piesent as , 
i,u']»ln ]»' iij) to () 10 and siihjei led to the sill- j 

jdiatiin: lo.ist, oi , pA’ier.ihK, the unioasted ore is ' 
;uhhd in s,.M'f.d lots duriiuc the sci ond roastin]i 
Opel at ion so that tlu* propoitiou ol sulphide ‘iul- 
phiii 111 the (haiee ne\<''- i'xcisul^ 2 — A 11 P , 

/in, snhiiiuiisyi noiiiiint uf F. PetersMin, , 

and 'I'lie Mel.iU Fxt rail ion Corp , Ltd F P 
1,V2.752. 17 7 I't 

DlssoMKi) sdu.i m prceijntated fiom /.inc solutions , 
h\ ti( it nm tlu' neuti alis<>d Ol suhsi.mt i.ill\ neutral- . 
isisl sidulion with a shehi excess of an alkali or , 
alkalme-e.irtli I arhonate at 9tl ' lt)D"C — J.M P 


ruiiuitr SiniHfiKi --- hrat>'<l toj oil oi <ja.s. K 
,s,]nnidt F P. 152.097. 25 0 1^ 
a luiii.ui* haMim: an outlet shalt m the middle 
„1 the uieltimt (iiamhei. the top or cover is made 
to slope downw.nds or llie hottoiii to slope up\uards 

(nit the hetwis-ii thi' hot tom and top 

ol lh(' chamher is smalh'r near the oiitleT shall than 
at till' outer walls Tlie inlet pipes or pa.ssaces for 
(he oil (U airan^isi m ohlupio or t.anRiiiti.il 

relation to'tlie outer wall so to produce a whirl- 
intr rdfect on Ihe itasis — J. 1). 

A„u,l.,u.. S HOK'k,. K.P 1„2.81.5. fl.S.If.. ,! 

A Fii TRlt-VHF.ss P) separate excess of mercury from i 
amakam rouMsts ol a chamber provided ''ith a re- 
movable .screwed atrti»t:ht cap, mid n i>erforated base I 


secured to ihe chamber by means of a removable 
clamp, and having a valvc-controUed inlet pipe f 9 r 
introducing fluid under pressure to ihe interior of 
the cdiambor. The perforated base is covered by a 
filtering medium, such as canvas, through which 
the mercury is forced by the fluid under pressure 
introduced into the chamber — J, W. D. 

Copper, Deposition of on non-conducting sur- 

faces. J P.' Smith. E P. 152,8.05, 5 9.19, 

A STRONG solution of copper sulphate is added to a 
strong solution of hydrazine sulphate till a pale- 
blue powd<*r IS precipitated. This pow'dcr is then 
suspended in w'ater and treated successively with a 
solution of ammonia, a solution of caustic soda, and 
a small ciuantitv of hydrazine sulphate, yielding a 
clear Injuid which deposits a coherent coating of 
co])[K*r udicn heated in contad with surfaces of non- 
conducting materials such as glass, porcrn'clain, etc. 

— J. W. D. 

Mefolhc refiectois’ Manufacture, of . S. 0. 

(Wper-Coles E P. 152,860. 15.10.19. 

Iron is deposited elect loKtically upon a glass 
matrix or cathode winch has heen coated with silver, 
the deposited! iron with the silver coating is removed 
from the glass cathode, llu* .silver r('nio\ed from the 
iron deposit, the deposit sheiardised, and the 
slH*rarclised face polished to form the reflecting sur- 
f.ico - .T W. P. 

Alunnnium ; l*ro( ess f,,i tinnini) — — . A L Page, 
Assi to S Puljin rSP 1,3:39,710,11 5.20. 
Appl , 30 9 19. 

The aluminium to he eoalexl is rubbed until 
thoroughly clean whilst immersed ni molten stearic 
acid, after which il is removc-d, heated in a non- 
earhonising flame, and then immersed in a bath of 
tin (80 /,), zinc (10 ' aluminium (87), and “ phos- 
phate-tin ” (2' ). 

Magnesium jioxcdci ; .\pparatus for the manufac- 
ture of — '. P. S Nicol, Assr. to American 
Magnesium Corj). U 8.P, 1,350,780, 26.10.20. 
Appl , 23.7.17. 

The apparatus eonsisls of a crucible witli au outlet 
at the bottom thiough which the metal is dis- 
charged into a disintegrating chamber where it 
nux'ts a jet of fluid. The cliamber is provided with 
a leniovable cup at the lower en<l m which th© 
powden*d metal collects. R P. 

Mineiat flotation; Pioiess for . J, P. Ruth, 

pin S.P. 1, .356, 8:32, 26 10.20. Appl., 21.2.20. 
Xm'Iithai.ene is used as frothing agent. — A. R. P. 

[y likcl-chiomuim steel'] shells; Many f act ure^oj 

. R A Hadfleld. U S.P. 1.357,705, 2.11.20. 

Appl., 10.8.17. Renewed 17 9.20. 

See E.P 128,961 of 1916; J., 19>9, 640 a. 

Oil-flotntion process arid apparatus. D. F. Hiflev, 
Assr. to Metallurgical Co. of America. U.S.r. 
l,:357.r)r)6, 2.11.20. Appl , 4.6.15. 

See E.P. 100, a37 of 1916; .J., 1916, 1161. 

Metallic packings; Process for subdividing metal 

for use in plastic . W. Lewicki, Assr. to 

* The Chemical Foundation, Inc IJ.S.P. 1,355,984, 
19.10.20. Appl., 10.9.12. Renewed 4 3.20. 

See K.P. 17,818 of 1912; J., 1913, 146. 

Alhu. K. Ibo. IJ.S.P. 1,356,:367, 19.10.20, Appl., 
16.8.18. , 

See E.P. 131,492 of 1918; J., 1919 * 826 a. 

Furnace for ore-roOrSting. E. Bracq, U^.P. 

1,356,849, 26.10.20. Appl., 8.5.14. 

Seb Addn. ot 13.6.13 to F.P. 434,494; J., 1914, 88. 
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Metals; Pivress of recovet huj from natural 

miters. 0. Niigol, Assr. to Tho Choniical Founda- 
tion, Inc. b.S.P. 1,358,096, 9.11.20. Appl., 
ll.ll.lG. 

See E P. 10:l: 11() of 1917; J., 1917, 653. 

Water concentraf ton of otes ot ihe ItKc. .[ppaiafus 

for or for stintlar put poses \V .M .\lartin. 

K.P. 153.4S1, 16 12 19 


XI.-ELECTRO-CHEMISTBY. 

Nttric acil UKinufaituie. Kodcra and otln-is 
See Vir 


P.VTFAT'^ 

Dtp cells; Eleitm Hutgoss llattcn Co., 

AshU's ot A Sclior^ci. E l‘. l.T)..'»02, 

19.11.19. (oiu . 19 11 H 

A ORY cell IS (on^tituttyl ot an outci /.me cKrtuHlo 
and ail iiukm- tr.i}j;ilc inonUUnl cathodo oiummmI in a 
bibulous cnvolopt' f onvivt ln}J;c^scntlallyot pla>tcr. to 
iihich prctriabl\ ^tal(■h and borax are addctl to 
retard sctlin^ 1 he tiolatiniMihle fbHtrol\tc eni- 
ploxKl IS jirctcrabK (onipo'a‘d of a solution lontain- 
in^ ala^ut 25 5 oi <ei*Mls sin li as stai(b, mcul, «»i 
maize, and 36 7 ol /.un ainl ammonium iblornb' 
(.oyE.P I . nUd S V, T 

tlaJvantc hatterif^ (1 , 1. , ami (1 J \ Fuller. 
K.P. 152 81'^, 1.1 ^ 19 

A PRY batter V ot the t>pc dc.s<'ribed in 

E.P. 192, 2tU (.1 . 1917. 3") Is lousiituUKl of an 
inner carlam eU'c trode and an outer zinc cbvtnKle, 
si'paratod by a dr,\ oleitiolMr (otuposed of an ex- 
citant Stull as amnumiuiii < blonde, of a U‘ss b\^ro- 
scopic nature tiian /me < blonde, to^etlior \Mtb pim 
tragaeantb, iipitsa, or snuilar .ibsorbe-nt luate'rial, 
the cunstituentH beiuo elrn-d be'tor»‘ mixing; ll d**- 
siresl. a little ziiu (blonde in,i\ In* add«d to tin- 
dopolari.s(*r enifilond tlu* mixture Ihiiu; subse- 
quently dried Tio' “ ll n rend. r»(l a< tii r u hen re- 
quin-xl by addition of uat< t .1 S (I 1 

('ell; Kteitne - (’ !'• r\ T “s I.AVior,' 

26.19 29. .^ppl . 19 2 b 

A FLAT liori/ontal •/me 1 1(« tiodo rests on llie lujtfoiii 
of ave.s.sel and o (over( I b\ ,i sulutu.matnraUsl u it b 
zinc chloride Tiie extilin;, solution i»f ammoniiiiu 
chloride is of b>w«‘r (b risiu tiian i be /me fiilorub 
Rolutioii and flo.itfl upon the latter \ lertual 
tubular earbon eb^ttro.lo rests njuoii tlie /mo (d«s - 
trode with a Htrip oi pounn msulatmi.; maternal in 
b<^i.*-een, the niaj;)i oortom tU tto* -u bon obitrod*- 
being outsidt* ol t ho dens«* inpud li>«r at tlu' 
bottom of the vesst'l .1 ‘s i'r I 

Battery; EJerfitr - H F. Fren4li, A^^^^. to 
Nj^ional ('arbon Co, Im CSP 
26.10.29. Appl , 17 2 16 

Tim tendency of the .'!iftro!>te to U-* .,rm- pr(o 
, grewnvely more ba^iu during tbo lile ot tli»‘ batters 
}• roduced by the arblition of an (t'g.mn HubsUiiuo 
from which an n<id !« torrmsl umb r the ;n tion of 
na«ceni hydrogen.- d. .S C T 

EUtlrtAyttr apjetratus E A Adarott E P. 

162 , 879 , 9 . 7 . 19 . 

Xji cU^rol.Mic apparatus, pririuirtly (.' signed lor 
the eliidrolysni of magm*mm (hb^nde in nnord- 
imc« with K.P 152,l<r2 <J 1929 o Mmsmts 
of ft wiir or mcr.M pairs »f rdU in 

•nrt«« and provided with [xK'keU communKuling 
with tho boltdfcj of each cell. A weir extend <u;rms 
cell «t th« height to which the alloy lor 
o(dl«ctb^ the a^parated mognetium) haa to ri^ in 
tW «»ll. Aihk 1*» of graphic or other «m 

- r' O' /tv* gfi hlie f^rimAry citiw cHf 


the pairs, while the iron or steel cathodes in the 
stvoiplary cells are carried in sets attached to 
supplementary covers which are applied to open- 
ings in the main rover, the whole series of rovers 
heing ineludcil in the eloetric circuit. The supplc- 
meutary coVerH arc (onnected with the mam covit 
by a fli'xibic eonductur. — »I. S. G. T. 

Elet tnihft ir eeil tttfh tuultiplc dutphroiims. A. 

Jhirtli. (J P. 325.313, 28.1.19. 
liiTTK'E fraims ol iibuli tli(' hon/ontid scpt;i arc 
at Miiious hciglits aie mtroduml into tlie lOixtro- 
lite bctvit*en tlie diaphiagms. -J. S. (J. T 

I'.leefindfs in eletirie funiaees; Sus/iension of ~ — , 
Dct Xoisko Aktu^selskab for Elektiokem. Ind. 
Norsk Industri-ll vpotekbank. E P. 1:18, It54. 
2^.120. (onv.2Sl.l9. 
eI(‘(ti(Kie wiliionl a metallic (otc or casing, 
ulmli is baked in the cbxtru' luinace in \shieli it 
is usod, IS ('omposeil (4 a lower bard part and a 
<‘omj)ar.itiv<4> suit upiier part It is .susja'iMlcd 
Mitliin the tunuus' bv attaelung an (XtiTiial or 
intf'rnal holdto- to the louei bard [uirt of tin* elet'* 
j trodc. so tliat the ('(hnparativ(4v soft portion is 
in toiupiession. In this mauiu'r. dillkultics cn- 
’ ('oimleriMl 111 tlu' of ( orisl clcdriHb's such as 
ibost' dt'M'rilxsl m E P. IlGH.');! (.1.. I9l8, 429 v) 
ai«‘ oluiattnl (PchTciut* is (IikhIihI m imrsuamc 
. of S<xt. 7. Sub-Mst. 1. of tln^ Patents and Ocsigns 
Alts 1‘K)7 ami liM'b to E P 1 16, ''53, hx at ) 

J. S (I T 

' (liiiphitisun/ niihon fleet iixlri E S/anas) 

! (; P 319 UsT. 21 7 

Thk cbstitnles am heated to t liigb lempcratiiie m 
' an mdilferent atmosphere (ouiammg inetham* or 
^ similar gas affoidmg a suppK ol (arb<)!i, w bert b\ 

' a lirm ( o.iiing ol graphite is piodmisb ^ ^ ^ 

/;/f f Ifnih >. I“inp»itd >>j hfol pf lo/olf’ or uianijoneu 
iliotoh >>i <i mirtiiii tlunof Manujoilutr of 

H Itardt (. V ;!25.1M 2.1 9.19 

I 4 UK le>p«stl\e oxide-, oi i inixUUi' tbeicol .\rt> d» - 
{m-sUmI oIm 1 1 ol\ tn ,l!!\ Irotll f-tioiig so.UtloTl' ot 
1. .id o; .ind mmgaiitM' pon blm ate upon in atusb- 
(Djidmimg iint40ial Miialf.ukisi l» per<bloiie 
V tlim «.ili«‘rfTp imilorm flepo-il ii.miig 
I., »o to. im'd. tlo-miMoiu .ti.iuth is \erv mmli m 
.i,.»-. 4 d wiioi*b\ a bom\<omUHl strmtuii i- pto 
dm«'‘<l in the deposit .1, S fi I 

\EI»>tni '»it*-> l^ate^ of jitodiniiif/ o 

,l oit.lto oppti ’•rolt -. l*iurets fot tnaiiioj 

ollohio a*lat!oo,ti >h,hohffrf lh>uhleo'oppe> 
nfoU huttn I fi^ir.iot i:if,tii>lptr for jnnioif ) 
fxtlfttoi (i S Engl'', to .Xim'rn an Eb 

i!<ntar\ EUstru' Co ‘ I SP imd 

1 ;tVl 131 6. !'.» Iv) 29 \i*pl ^ 19 12. ^ 1" 12, 
6 I r», and 2>^ 5 1 5 

vm E V 2.’/)'. 6 ot 1914 .1 . 191.1, 75^. 

r,..d,i,o,o; .op.on C > P 1 n*tl 1 

llfifiviol p>4 np!t'i‘>on , I .S P 1 4'*) 9'2 and 
' 1 I57,2‘'l 2, >’.e I 

< (n,f,ooi.otiouofr,lloloieef, (i P .42.1 59*. >5' IIm 


XIL-FATS; OILS; WAXES. 

Eots and o»/t. K'lpid dfteiminatinn of teatr, o. 

n. Ocrt<l ( hem -Zeit , 1929, d 

Tim rt*c UI lciinx[‘raturc ixYurring «hcn 19 < ( •' 

oil cnnMiioing water h mixijd with » J 
quantity qf « mixture of onhydrous 
Milphati, i, and kicacigtihr, I pari 
a lUaura td the amonnt of wat«r prow>nt 
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percentage of water is found by referent© to tables 
tompilcd Irom results obtained with oils containing 
known quantiti<-s of water. Each 1 % of Ater 
ti’nipcrature to rise a^ipioxinmtely 
1 ') C. Fats .should be <iiKsolvt'<l« previously in an 
equal weight ol an anhydrous solvent.— W. 'P. R. 

fi.di o(/,s, Srjj(ii(iti„fi of fjfp huihhf unsat 

inity ands in M. Tsujinioto Kog^d- 

Ivuagakii Za^shi (.1 ('hem Jnd , 'I'okvo). 1!)20 TS, 
1007- 1010 

Ini’, method (h |)('iids on tlie le.idy solubilitv of the 
lithium salts ot tlu' highly iiiisaturateil a(‘ids iii 
a4<‘U)ii(> (niitaiMiiig ,i little waUu (O'’),' a<etone by 
^’*1 ^ ‘cd the insoliihilitv oi '^l^ght solubility oi the 
situi,it"(! ,iiwl h'''S uii'-at uratisl aiuds in the same 
1 h(' lithium salts may h(‘ fiM'paieel liv 
iieut I al I"! Mg ail a( etom^ solution of the acnls with 
lithiuiM h\(ho\ide, using idK'iiolplithalein a.s indi- 
<,itoi, ot , lot hiigei quaiititie.s^ t»v tieating an 
al<oholi( >oliition of jiotassmm salts of the acids 
with lilhmtii a((‘tat(> 'Phe method may be used foi 
appi oMiii.ir*' (pi.tiiti t.itn e detei min.ttions The 
amount^ oi highly uiisat ui .ihsl lattv acids in fisli 
oiU del ( 1 iuiikmI h\ the mythod are lemarkahlv 
higliei linn i lios(> < al< ul.itetl fiom the Mildsof the 
tatt\ .Kid pols hi oiiudes On aj))»lv]ng tin* method 
to \e;o iahl(> ,iiul U-i n sti i.i 1 anim.il oih, compaia- 
ti\el\ sill ill ^ i(‘l<h ol a< < (oiie-solnhle salts weie oh- 
t.iimd I Ik* loimiila (.' Jli,0., is ])iopoS(*d iii.stead 
ei FiJl.db h'l < In |ianodonn' and isolated from 
.Ja|)ane^t sndim* oil Thi^ oil piofiably contains 
also .iiio!h«i lii"hl\ un''.itui at(d l.itl\ and of tlv 

eoinjjo'^iUnii ('.,11 0^ K K 

.li e/ - m Ih [ jii'i' / ' i '!it h] . rini>i‘i f)i (if - and it:> 

(I I 1 1 ( <1 1 1'/ii 1 1 li 'I'd ii'ji fidt iit’i fif iitK \ t ' ha I at 1 1 1 
(d I It II hah al \ S I .‘MO Kdgyd Kwt g.iKii 
/i.dii 0 ('ll. in liid Tok\(d. 1020, 23, I02S- 

Ki.M 

]\| [Mill ,!'d (itliei I'lipuiities in oils, wdiudi 

a< t as < iilv' i n.'iii’ Oiiiing h\ ili ogioiation. can 
hi- HiiiMv/ii h\ li. I'liig the oil \Mth 10 ' ot a< id 

, ,.rih (loOi IS 0,11 tlO -It 120^’ ( loi 20 mins Jl 

h ,rd. I'o 1 oiU no ti. . 11 . 'd with lh<> ,iei<i e.iitli, then 
,,, 111(111 ol ’o'k'l OI othoi niinoial matter is 

II, M K. dl\ 1. dll. . d V I t 1 

1 )i k.' w ' M l( { lU'l ’ll 11 jif I I a hot 1 1 J I'l T;i ''''On) oil h.nl 

t1i(> i(»'lo\\in.' <h,MKtl'l^ -sp oi . n9221^^at 

1 j (’ .Old \.dye 1)21, saponil \alue. IS.) 2, 
i. . 1 , 1,0 ^ dm 1112, .Mo|\l ^.dm• 0 2, Helinei 
^ dn.' It \ 17.')1 l.nt\ 1 oinetei reading at 

(' 7', i,m 1 ini-.iponili.ihh' ni.itt.r, 0 7'- Hie 

d -1 h '.] Ill P F ■)' '‘diK’ d t and 

iodine \ aluo .‘I 0 K K 

s',,,,,,, }i d I , ('niisf it iient’^ df . d F. Q 

id,. \,,1, N-.l'.l 1®’ 

'Cl ‘>t: 

\ , i,„. « IK .'Kd.ii (.-I l""n 

i,.„n i!,.' HI.'" <’( I" •' ■I",'.' d'- 

|. (.'I . .1.(1 1".- 

I ...III.. 177 

■I'l, , M l.v s.i|.nlliO-nC. .kI.Iii'C 

i,,,|,,„,il,.iii' ...I'l. .""1 

-I to Ih- nn 0 ,lO.ti.. 

,„d ,I no, st.'.i..' g-.n a. ttio 

, O,.., ,,,-. 1 , 0 , 11 , no tl„. pro.l,.ot ot 

niv,',.'! nl.ol,ol. roic ni,H 

t 2. u„l nl.'ntifio.l V,>w,c niul 

//„,./,/ I df irh Sir ]]\. 

PxrtNTS. 

ihuuiil Hi- hudraijpnatian jirocesscs; 


it. Lessing. E. P. 


Vn'/.r,' -■ 

}[fth»d at avphimi 

1,V2.710, Id ‘ , . , 

NICKH, c.nrl..,n>l ^-parat-d from .adraiLcd gases, 


e.f/., carbon monoxide, by passage over a cooled 
absorbent such as “ actavated ” charcoal or* an 
inert porous matimial, sucli as cole, impregnated 
w'lth ground-nut (.u at his) oil or the like. As soon 
a.s absorption is complete a supply of the hydro- 
gt'iiating g.is (livtli ogeii) is jiassed through the 
.ippar.itus, wliitli is he.it(‘d to about 100° 0., 
whereby the absorbed tiickt*! c.irbonyl is liberated 
and caiiKsl aw.iy by tile In di ogenating gas. 

- L. A. C. 

I i)d jiirs'i. ]iilaiiai{i< tantniuaus hiidraidic . 

I C 1) H.dm and \V A Diholl. E.P. 153,090, 

I 29.7 li) 

I 'I’ni; oil-luMiing ..-eed i,s hroiighl iiTuh'r tlie press in 
I a veiies ol (ont.nner's e.irrn'd hv a trmvtgvor, Ailto- 
, main .in angcincnts an* piocided to stop the con- 
I ve\oi .it tfie coriett point, to low(*r tlie byclraiihc 
! (xlindei (the i.im being lixetl) and t fleet the press- 
ing lot. I me the ( \ limlei , and re-start the conveyor. 

-IL M. V. 

/h’C.suu/, \ ppiuai us foi eiiiiufimi and pinifying 
— L 11 Willis' EP 1.V2SI1, 12.9.19. 

• 'i'lii limit* wav ctnnbs an* ]>l.ice(l in a jx’rforatod 
(onlainei, wlinli is fixed in the bottom of an outer 
\e^M‘l, and Midiiienl water is added to cover the 
(oiit.iinei On lifiiting the wat(*r the wax melts 
.ind rmes thiomdi tlie perl’oi ati,)ii.s to the surface 
ot the w.iter - li A (' 

Fats, Hera. Pin af - fiaiii iiiiste liquids [biy 
set thill} and sLiuuuiua \. .1. Blunn. E.P. 

l.')3 372, 31 7 19 

Iti 1 n if limy filtcimi} ai/piits F S.P. 1,356,631. 
i See [1\ 

j Fat f nun f> nitn (i P 325.7.').5 Si c XIXa. 

J Sat vents. El*. 1.52.5-‘)() Si e XX. 
j Fniidsions (I P. 321,012. Sec XX. 

I Xin.-PAINTS ; PIGMENTS; VAftNISHES; 

I RESINS. 

I Tnntjdi n piqnients H A Gardner and A. Peilly. 
P.iiiit Manul.n tiircrs' As^oi , U S.A. Circ. 109, 
Get . 1920 9 Pi) 

A iiY-rHonri'T horn the m.uiufactnrc of tun^ten 
, l.nij}) filaments, (ont.iimng 99 9 ' WO,, was a light 
( -M*llow i)owdi>r ot sj) gr. 5'75. It had a 
I negligible tintinj^pow er in (oinparn'on with chrome 
I M'llow. AN hen used as a pigmi'iit with linsee^gil 
, the oxide ch.uiged to a gr.ivish-\ ellow colour when 
I expoM'd to the diieit lan s of the sun tor 15 mins. 

I Another product tiom the same source contained 
1 15 ' AVO, togeiher with .large amounts of 
non .ind manganese It was of dark brown colour, 
j yery finely cliyided, an 1 had sp. gr. 4’75. It 
I possessed good staining and drying powers, and 
when heated with linseed oil it sliowc'd a good 
sicealne action, probably dm* to its high man-' 
genese content — A de W. 

Mincnil spiiits as ttnnncis; Solvent properties and 

I rotonr effeets of . H, A. Gardncm and P. G. 

Holdt. Paint Manufacturers’ Assoc., U.8.A. 
Circ. 107, Oct.. 1920. 9 pp 
SnoRT-oii, varnishes ftee from thinner w^hen mixed 
with dilferent sainjiles of mineral spirit, and 
allowed to .stand for one month in tall glass-cxiv^red 
rec'eptacles, showed varying derives of darkening 
1 colour. The darkening is attributed to combina* 
tion betw'ccn the lead drier of the varnish and 
sulphur compounds in the thinner. Elastic var« 
nisnes freo from thinner mixed more readily witSh 
turpentine than with any of the mineral oU 

ft 
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thinnors, separation of dark material or darkening 
of colour occurr^ing with the latter after one month’s 
standing. When highly heat-treated oil to which 
lime had been added diiring treatment was thinned 
with an equal weight of mineral thinner, and 
allowed to stand for one month, a floeculont lavor in- 
soluble in excess of thinner separated. With mix- 
tures containing 10 — 20 /, of thinner, however, no 
separation occurred iiitli tho mineral spirit 
thinner, but turpentine eaused a sepaiation when 
added in ([Uite small proportion. Wliilst turpen- 
tine mixes quite readily iiitli blown oil-i in all pro- 
portions, most sample> ol mineral spirits rau.se a 
cloudiness to develop on standing.— A de W. 

Patknts. 

Ultramtn in*\ Piixc'tH fnt the manufacture of — -. 
J. B. (Jiiiniet and .V (Juilloclun K.P. 152,016, 
M.2.20 

In* the mariiitartiite of iiltramaniie an alkali bi'.iil- 
phite or sulphite, siii li a^ the sodium sulphite 
obtained as a hy-pioduet in the niamil.icture ot 
phenol, IS u^ed iii^tiMd of .sodium sulphate and/or 
sodium carbonati'. A mixture of lot) pts. of kaolin, 
115 pts ot sodium sulphit*', 21 pts of lesin, and 
21)0 pts. of suljduir is heated tor ti to 12 hrs at 
C , and IS cooled during 5 to 6 da\s or 20 da\.s 
to pn^diice r»\sj)ei ti\ ('l\ a giieii or blue prodiu t 

L A (’. 

AUlch'ide I' nile r •iuf i'»» jaoihuf ro/'ob/e i>f teeJinint) 
ftiihvitian; M a nu fai t ui * "f - U .fohii 

rsp \ppi 251010 

An aliphatic a!deh\de is (aus,‘rl to loait upon suh- 
stani cs i oiitamiii'.’: 'caittonu acid amides" m a 
highly lieaU d st II < wiUiiui liu use oi a i ondeiisiie’’ 
medium de W 

Poaiimj I h-n . LiijKxi .V \b K.»\ 

and W L Willm CSP ] ;t56 .t'-u P» lo 2t> 
AppL. 21.11 17 

Tar oil and •’ lioMer oil " are tj!i\< d m a <old sull, 
solution.s ot gr.i uul.itt d (.uisik s.mI.i end pot issniiii 
permang.inate together wall milk of lane adiled, 
and the mixture hoafed approxaimreK to 2t*0 K 
tOd'^ (' I The ii'sifhif Is oih'. qintaU maaiiaimd 
at aliout IVi F (67 (’ > until ill water is eiajxi- 

rat.d A de \V 

.ithojy>ne ; Man^j f-u t m e of ,1 1, Mitchell 

r.^ p 1 rai .t^r, i!> m -ji) \pj,i . ua s 

A pRoisri T {oiiastaig ot h.a aim sulphate .irifl xiru 
.SUlphlUt IS w.ishid, driefl and pulverised and tiieri 
'^ahinci, wilii agitation, in ^ inutile furinue 
C|| tie nche<l in f<.ld w.it. r, ai.d dried \. de W 

♦STatn far uooi/; I'ri' j.ai ahnn of o satutanrr nmt- 
ntfU for pro//»o 00 / o dio ihh- K ‘s Fuchs 

(j.P 32.7, r.MI 5 OF' Ad In to.fjatill it . p.-,. 
66.5 

TllE*wa»lo liquor from itie ;;lk.iliiie digestion ot 
rcgotahl*' matter, more espe*i,it!\ straw, or a .solu- 
tion in alkali of rln- foristauents of the liquor which 
• aro precipitated 1 v m id is treated with »alt^ ot 
heavy metah, hUi li as ft rrn (hlorale or copper su{- 
phaio, wherehv products ,ire ot>t,atned which are 
converted into (f»mplex su)»st,jnccs .s<>iuhle in water 
by treatment with ammonia or .ammo hase-s The 
•oJotioiUl r:>f the products give (dear brown tints 
wbon pAintr>d on w/xal, ami the lolour iKToincs 
qait© inKiiuhte after drying m siinlightfor at (' 

• .1 H. <i T 

Turhtih hirddiwo!! * /'rorrij for irroflunmj a irorhtn\j 

farm of . C. a, Cl©ghorn, As^ir. to Gavner 

Bn«ttmatic C>. f .H.P. l,:m.267, 19.10 2f). Appl , 
a6.IS.l8. 

Bm B.P. ia9,S70 of 1918; J., 1019, 730*. 
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{ XIV.-INDIA'BUBBEB; GOTTA'PEBCHA. 

I LaLx; Viscosity of and its hearing on the ra(« 

I of cure. ul. P. StovenH. Bull. Rubber Growers’ 
i A.S 80 C., 1920 , 2 , 214 - 215 . 

, Vauution 111 the fluidity of latex is not duo to 
I variation in tho rubber content, but is caused by 
; incipient coagulation. Viscous latex freciuently 
yic'lds a lapidly vulciiinsmg rubber, possibly on 
; account ot bacterial action commencing at an earlier 
' stage* than usual,— 1 ). F. T, 

Alum ai <i (M/bhcrj eoaijulant. H. P. Btevens. 

Bull. HiibbcT Growers’ Assoc'., 1920 , 2 , 142 — 144 , 
(’o.V(iri.ATioN with the minimal amount of alum, to 
c'llcct complete siqiaiatiun of tlic' ruliber from latex 
(ont.inung a \ery small pioportion ot sodium 
I sulphite*, giics a product of the* same rate of 
' \ ulcanisation as one obtained under similar con- 
ditions witii acetic acid as lo.igiilant. In tho 
ahsi'iice i)f nodium siilphito, tlu' list' ot alum causes 
.1 rct.iid.ition of the late of \ iili auis.ition relative 
‘ to tli<‘ eliect with acetic ac id, hut coagulation with 
sulphuiic acid produces a still grc*atcr retardation. 

1 ). F. T. 

'Jjtter (luviuJati'tl \itfh a mu chtu tft cA salut'um of 
Itiiie, H P St»'\eus Bull Uulihi'r Growers’ 
Assoc . 192(1. 2, i 1 1 

Tnr yitdd ei cic'pe iiihhei ol)l. lined nil coagulating 
1 itnx with a sol 111 mil nt linm .(iid -iig.ir (.s.ic'c lmr.itc*cl 
-olutmn ol Imie, II P ) w.is 2 Inss th.iii (lie* noimal , 
t lit' I iihhi'i e i\ e an .u t lnim i \tr u t ni ,3 { and was 
ni gn.nl <jUlllt^, Willi .1 snliii'llnt lil'’lici breaking 
'll t iigt h a I' 1 grt .ii t r i .i (e ni \ uk .i ms.i ( mii tliiiii the 
.nei.igt I) F T 

. H'lhKf'i , Mal-itafion \ ‘>f \ 11 P .Btc'vens, 

Hul! K.ihht r Gritw t I ' A"n< l'*2<l 2,212-211 
'■ M \i i ei- If ’ ’ Mibbt-r nhi.iiuitl h\ spnnt.iiieoijs 
( 'ul it , 1.11 nt 111, A ll.ls liqitnMM'.it. 1\ (In* s.nni' 

I t;.- ni i ult ini'. limn .is mil, rid prnijui 1 1 | under 
simil.ii iniidumu' hut with *lu a.hinioii nt a lilih* 
.ti< .uni \ u!< mis.iiuui piMCtfls morn rapidk, 
ltnwn\,j t),» flijuilfl the - 111 '-? dui mg t )i>. m itlll IMg 
pin is I In .iii'l I irlu I re-ults indii.iti' that 
lintfl ,u rnhn ilid .m.uinh.f ( ll.ini.'es .lie HnnUeii in 
III iiiir.itinii }iui ih i» the aitf i.itmn is iii.unlv of the 
1 , : 1- r . \ pn I > F I , 

/* Fd , , J of at i‘L tu titar.lnu/ the uitc sit 

,‘,,1 :■./ I li P ‘st.vnn^^ Bull Buhher 

(.rnWf'fs' A-Ssfi' , l'' 2 (*. 2 . d l.i . 11 . 

Ir treslilv cn.fgul.ftf 'l MihhcT I* snikeil Ml a vdutmii 
nt .111 .0 ul Its rite nt \ U li .1 1 ) Isa t mil is ib'CTf asi'il , 
s'lljihuia ai ul c'Xerts .i much iimm m.irkcwl effest 
th.in acetic* .u ul Dm elf eel aris.'s imrc'K tmrn the 
reteutmn et put <0 tlu'.vtul hv tlu* nihl>er h's ausi , 
h\ sn tkiiig in w.iter tnr v* \ f'l .d nmntln, it is jxissihle 
to if'Hnt\e p.irt nf tin a< ul and to itu rf as., the* r.ite 
nl V ul( .tnis.it um of the nihht'r 1). F. T. 

, loM-iffn?! in Ire hitfit J*na auA ji/orFu- 
tuoi H. P Sie%ens Bull Uutihf'r Growers' 

Assoc lu2t). 2, 317 .TiO, 

Ax c'X.iuoiiat mn •)! tlu* r.»te nf vul< anuc.it mn nf 
rubber from five* loaic'Hol wild Ihcra rubber revcait'*! 
a variatuffi comp.irahle with th.it oh^ervcxl with 
projM'rlv prep'ire.l smoUfxl .^hec't plantation iuhh‘*r 
!</ F.at.in, tiTJiuthnni. and D.ai, .1 , 1919, 111 a' 

I) F T 

iluhhcr; .1 /rinq of vul canned - 

f( P Stevens Bull, Huhlier Growers' Ahscx , 
19 «fh 2, 27 B 276 . 

F..ARi>)Rlt olnuenationn (J , 1918 , 310 t) 

Wn enttmdwi by ©*p©nm©nt« with thf©*^ mixtures 
of rtihbt^r 60 , fulphur 3 , iii»d »in© oiicla 37 part a 
tbo rttbW doiMUHting of pUilt 6 tlofi crop'. 
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plantation Bmokod sliwit, and fine hard Para ruWKir 
respectively, VVlieii kept in a vuloani.siHl condition 
for 3^ years the coidhciont ol vulcanislttion under- 
went a distinct increase, the extent ol which (an 
average ot 0 27 for an initial cuelhcient of 2—3 and 
0 40 tor 3 4) was lather gi eater than that observed 

with the •■arlicr mixture of rubber 90/ and sulphur 
10 I at a comparable initial di'gree of vulcanisation. 
Physual tests alU'r an ageing period ol 120 weeks 
show'ed that, if the initial cocffuient di<l notexieinl 
3 5. th<‘ hieakmg stiaiii lii.st incieascd to a maxi- 
mum ami then Ix'gaii to decKcisc, the highest final 
values hmiig ohtaim'd lor the hamjiles with the 
lowe^t ( ocflicieiits. 'riu' initial hreaking strength 
and (dorig.ition ot e.n li ot the mixluK's fontaming 
xinc oxide, unlike those ol a simple i ii))l)ei -sul- 
phur inixturi', W(Te vei} similar whaO'ver the 
degree ol \ uh an isal ion , the smoki'd sheet riihher 
giving the Inghest Iiusikirig stiain and the lowest 
extensihilit V Tlie fur\es i epi est'iiting the alteia- 
lion ot t-('ns]l(> str<'ngtli and < longation w^ith ageing 
t<'M(l towanls a hon/ontal <oinse alttw tlu' hieaking 
stiength has I alien Indow 000 g pel sq mm Foi 
ndative staliiht \ in \ ub aniM i nnxtiiies of this tvix* 
it IS toiind ilial the ((HflMieni (»f vukanisation 
should not exoiul a \aliie ot 2 -2 5, tins limit being, j 
lower than toi a niiNliiie ot '.H) lubhei witli !<) i 
ot sul|)liui -1) K T 


Huhhn \ K Peai on \MaKst, i;t20, 

4n, 105-- 100, 

l)t I ( I III I lui I o‘H nf (fildl suljihtii - 20 i < of nitre 
a< id (''O oi 1 5i i> ]d.i( < d ni a 11 i-'k .in 1 0 I g ot 
tin' ruhix'i is ad<b <1 in small at a nine, the 

niiMiiie IS )ieati‘ ! giadiialh aiel pi on a ual.r- 
Im(!i fill 30 null'' ^inall «.ii, i ■ -'•u e (iii.inl itie-' ()f 
ja'iih.ii aiiatf' .11 addeil until smia. i)iane.i.,< m> 
()\id<' remain" HMeiludd .Ot»i I In 's InMfing 20 
( ( ol (oieeiiti.iO lh\dio<hloie .11 1 i Is a<lded the 
ini'Oiin .ig.nii ii('.ile<i. e\apoiated to diMn ' tie* 
re'iiiiii' treat*'' iith livdroth.kun and, ag.nn 

• N.ipoia'ed the 1 , odlie llelt-’d With llO’ 'Illllle 

h\di '( Idorie a* id tie "ol ii t loii tilt . r < d and the sul- 

pliiiiK add in tin- fiKr.tle (b-teinnind gia\i- 

jti.'h e all\ ] h I ( ! nil nnt i'>n o/ i a i liiniiil ( •> IH 
nihhi I 1 " ot the line|\ di\ide<l ■..nnpb' 

li, it-d with 2'' ' < ol 'd.e lal eedn .e id in .i 

fki'-k pKneh’d with a shoi t letlnx ( ond<“n"d . tlie 

l.ittm being (onin.^i-d vith .1 I -tube tout. lining 
solai 1 , .1 1 ,(( d ale a f-t Ilk i on I a nil ng ill one 1 mil) 

s(xtii!ei .!( el at*' 'and in I In' (iiln’i i ,d( inni (blond*' 

an i tw I weieli.d tiilx's .oiitamim^ sod i-'nne and 
ca 1 1 n nn i 1 1 'otid i 'I h*'' ( la nt eii t s * >1 111*' h i '' t two 
r-tnl " niimt b- s.itnrOed wOh (.iibon de-xid*' 
befoie 11 "'' \ ( 1111(111 ol an I" .i"piiate<l ibioniih 

the .inpaMlns lining the w !iob' o]>ii.ition 

- 5V V S 

P\n s I s 


]■/d((/(,(^( / < nil ih J '<‘I< <i!iil ml of })r<n]\n nMj iJu 
\\ S< tl V'^i to (;oo(l\*'ai Tire and 
niibl.. I C’O r p 1 . 3'>(5 10 10 20 Apid 

10 11 10 

\V niibn-alkvl "ub"ti<u<ion dein, n' of a tbio- 
M.xl'irei I" (Mii'loN (' I a" a mb aunat ion eat.ilvst 
I P y rp 


/kn/.-s/ ,M'M/(/'’ fmw nilihn /lem Iiorms 
uhh^nlimi of \ H riae"s,' 4 |. 

1 ,;r'7 c 2 1 1 '20 .\pp] , 1 3 20 

Sre K P 1 12.0U5 of lOlO. J . 1020. 105.^ 
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XV.- LEATHER; BONE: HORN; GLUE. 

Pvn MS 

r/m/mn*' Jenihei YnxJueiinu of a — . 

' ikhm. (i.P 21 2 1!.. 

A rH.AMoiH bnitber suhsillute. which closely re- 
iembles the genAiine material as regards softness 


and tenacity, is produced by treatiag skins witf5 a 
mixture of soap, fat, and an aldehyde, specially 
formaldehyde. — W. J. W. 

(jiluc; Yrodactiun of lone or hide — - which re- 
mains Ikimd in the told. Luftfahizeugbau 
ychuttc-Lanz. (jr.P. 325,240, 21 ll.li. 

Fohmic acid or a toiinatc is added to the glue dis- 
solved in waim watei. (joncentrated glue solutions 
can thus be maintained fluid even below C. 

— J 11. li. 


XVI —SOILS ; FEBTILISEfiS. 

Snoeivliusuhntcfi lietroijiadutiun of . A. Alta. 

(jJioiii. Chun. liid. Appl , 1920, 2, 227 233. 

The lianstoi Illation of the inoiioealcium phosphate 
in supei phosphates into dicalcium phosphate, and 
ot the latter into tin ah lum phosphate is com- 
monly attiihuted to the presence of lion and 
aluriunium in tlie phosphorites. Experiments de- 
,'eiil>ed 111 detail have shown that the presence ot 
iK'e phosphonc add tends to neutralise the action 
ol tli<‘ iron and aluminium compounds, and that 
e\eiitu.iil> eipulibrium is established. Hence, 
win'll pliosplioi iL«‘s (oiilaining lelatively largo 
amounts ot non and aluminium aie used in the 
iiiinulactur*', suliicieiit suliihuric add should be 
used to leave a C('itain qiiantitv of fi (0 phosphoric 
.K id III tilt' {)iodu( t.- (’ A M. 

Xilimini; (dis-vnhnnel 1 1 ( deiennxnoiion of ammo- 

uKUid, ndin, ond oujiinu (U mued fey 

Idiseis. P. Baldi Uioin. Chim. Iiid. Appl., 
1929, 2, 37d -37S 

Tf\ g of tlie ieitilis*'!- is exliaded with hot water, 
the extract hltciod, and tlie tiltiate and washings 
made up to 200 ee Ammoiuadjl nitrogen de- 
t*'nmned in 10 c e b> tiie h\ p.jbromite method. 
Nit lie nitrogen is detei mined bv reducing 50 c.c. of 
the "olution witii Jh'varda's alloy in picsence of 
scmIiuih hydroxide, and the ammonia estimated as 
b.'loie (tigaiue nitiog*‘n h di'termimxl by Kjcl- 
(lahl's method in Die solution, and in the resuluG 
tHMu the extraction, tin* ainnionia In'iiig estimated 
hs the hvpohromite metliod. The lesults are eonie- 
wliat lower th.in tlios** obtained by distilling the 
.immonia, but for most purposes are siiffieiontly 
.!( dilate.- C .V. 51, 

(\d< tain eminmiude. K.imevama. Nrc 5 II. 

PVTFXTS. 

Xiiiniien eoni jioundi^ , Iteeove i y of sojullc from 
iiiiutinn\ [.sdim/cb E H. Richards and II. B. 
Hut*hm"on. E P. 152,387, 14 6.19 
' Skw.vcu, or other diluU' solutmif containing ninmo- 
111 iim salts, preferably coiEainmg less than 0 1^ of 
"olublo lutiogcn, IS maintaintxl under aerobic con- 
ditions in (outact with activated carbonaceous 
material, e (/., activated straw, until the latter has 
Ix-come fully loaded with insoluble nitrogen pro- 
diu(^(l from' the soluble nitrogen in the liquid, or 
until the niaior part of the soluble nitrogen in the 
‘ li(|Uid. r.q , 90 ' or more, has been transformed 
*into insoluble compounds by tlie bacteria The car- 
bonaceous material inav be aetivatixl bv prolonged 
i contact, r.f/*, for 90 hrs. or longer, with a dihito 
' solution of soluble nitrogenous compounds, and 
after use it is available as manure.— -J. H. L. 

: Fei tdtsers : l^roduction of mixee ?—^ — . E. Rein&-U. 

! 'EP. 324,379, 13 9 18. 

I A SOLUTION of an alkali sulphate in heated ^ueows 
nitric acid ia caiisc'd to crystallise with agitation^ 
at a temperature at which the mother liquor will he 
saturated or supersaturated not only with alkali 
nitrate, but also with polyeulphate. The crvatala 
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wKioh separate are iioutrali.sed with amnionia. In 
this manner af mixture of potasaium nitrate and 
ammonium sulphate with the same iiitropien eontent 
as 1)6 — 99% potassium nitrate may bo obtained. 

- -J . S. G T. 

Fettih.ier. J. R. Partmuton ami L. U. Parker. 

U.S P. 1,:US.578, ;} 8 ‘Jt). Appl , 12 18. 

Si-.E K.P 151. OlM of 11>18, J , 1920, 759 \. 


1920. 


XVIL-SUGARS; STARCHES; GUMS. 

O/ti/tr (Hid, I’n'sctur of in the siH/or cone. 

.1. 1']. G. Ih'"-'- Arch. Suiki'iiml Nedei 1 -InJie. 
1920, 28, 909 971. 

Oi’KHATiNi; upon about lo k-; ol tlie U)0 P O •! 
vaiiety ol su^ar laiie. ami applvine ihe pKKO-luie 
rei ommeiultal )'v Pet the ot ami .\iulu' ((ompttv 
remi., Iv'^Sj, lOI, 8710 tiie authoi lum touiul OOll 
of D.valic ;uul 211.0) to Ih> piesuit m wulei- 

>olubIc toim -.1 P O 

Jieet niiee , H j ( io< (ion, of -- - h,f th* " iniiol 

fn f O )(/ liiuh't /.u kciilui , l9*.0 

28, 10^-470, 192 19.>, re2'2 .721. 

KxPFUU MhNTS !ia\ e l eetl lU oh* Ut '» \ ♦ 1 -il Lu t U len lu 
Gerinauv with ilu* '* lapul melhul, in 

uhuh alter piOa-atmu hv B Maldini; proiess 
((9S.P lOio'Ol j , l'*n, I '.20t the >Iu. > .ire < X 
ll-iicteii h.v im ati'. ol P.i- h. n s im hne-i OoU;ili 
apfjaratiis ( I rs P 1 1-U 172, .1 , I'd >. .»io i. to 
June aii'l sln.^ heiruj; lorud tiom oue eii I to th ■ 
other 111 r ouMi I -( m rent ilirou^Oi a v, lu ot <im. 
partmenm In the link laitorv. in uholi .i ti-uuo 
about 22 m Ion..:, dis uled into 29 < oiup.rrt n.< nts, w .i- 
useil, the i oiiN nt ot th-' ti.mt.d slit.-s u.i' 

touml to he 0 1 (I al. iil.rti <1 on the weight ol 
clieed roots), hur th.' (hn''itv ot tlie jut. < liria.I. 
drawn ot) ufn-h .tnoiinl'd to 1 I't on t))* 
roots, w.is af»</'ii .4 li'iv 9 ih-in in the 
of the li.jm ! .Mri.N.I hv tile 9i|fuM-.n metl o4 
The piintv ot t'-.' ]i w .. vmi-v .d.o-i' if..- s.inn ,is ;n tie 
dlfTusion pro'i-^ hii* t fm^ I'lee obfulllMl le, th- 
new pnKe-« p.uteuiiriv !o.i m ni.imil.tlih- suh 
stariM^ 4 P ti 

Su^ioe )un»' < ‘O' jo 'h ' ^ •(fil j)inf ' -iH ni>d t.n 
honntntion] >> }•<> l>'d k- n- <to. 'do-on 

of f'dfniit -h-M > ^ 7 7 ' H- 4 Marl'.Il \r n 

r-^uikeri'o! V, <|. 1 1 - f o'l .. 199'\ 28, "-'I'j fni 

Sn^'arJ., )929, 22, 7f'7 7'ih 
Jn order to ohPne »h.. ui.ixiru'or) p* i- ri <9 (oi- 

Joklai impunMe- m.oi’ ih-i ■< jui-.-l.v t h- pr. *;}>i 
tllte prriduced duiiu,: tii*. ulie.if it -.u netm.il .9 
rlaiif’n-!if ion tin- puanMm *.1 Gr- p’.-.p-'-f. -h.eihl 
»?i yreat « < '.nomn i| run .;d.-r ,»r ..-n- ili p* i itii* , 
preeipitat ion '.h-eild !.<- <nh.f.(| at ht/ii a t* m- 
perftture .n j)o'-.'ihh. -^-iihoif imuir'e,' m . r-*o*n or 
decomposition roirm l* af>oiit ■'.7 (’ . m i’rd*-r t.. 

obtain a preflptfif*’ of -o.*,.! .r- t iflo-.. «tru<',ure 
and prer ipitsi turn }»• ripol huriMj .tifir.. 

tho rearfion vh-.ul ! “lieltlv an! thi-' havini,-* 
been found to Ih' the . ptirnurn rr .o n .n tor the 
aal^orption h\ the prenpir .)t»> of iojui^ .iml 
and oolourtnE matter^ In th«* r arl-of -i* ,it : -n pro 
bv raKini; thf’ initmi f. n>m rature to 77' (' , 
nt>d thilJi ohtJttnini; a mere “ t>ef 0;^ ‘ ' pr* ( not *t.> ..f 
ralrtnm rarlionafe. IB lirne ran be d In- 

followm;t jflildttmrui for operating: juny'Je mirfi-ina- 
letion are tivawinu nded : preliminarv ternperatuf'* 
of Uv**" raw jnicc*, (h : alhalinily aH^’V r ar- 
bonatiftif, ^00 mtf. CaO por I. fpH?*rTo{phthalein lu* 
diV^tor); final twinpomtora of boatinjp:^ C. 

F. 0. 


Sub)hifation mefhod of cane juice c. iQrification; 

1 revention of incrustation in the heo used in 

the .iF. van Vollenhoveii. Arche, gviikerind. 

Nedcrl.-Indio; 1920, 28, 918-922. 

In Java tubular heaters uro used for u raising tho 
temiK'raluro of tho raw juice Ui 65°— i^qo q pre- 
vious to sulphiting, wlule another set employiMl 
tor heating tile juice to boiling point haft 

Iweii both siilpliiii'd and limed. In "b to 

(liminisli tile formation of seale in the second . of 
heaters, it m proposed that the two sc'ts Iw eonin .fted 
together and ii<ed alternately for the until 
and ihe tieated juice. 'I'his suggestion is base*- 4 on 
tb<‘ tact that sulphite scale is snluhle to the ox^ ttent 
ol about .707 in n dilute solution of sugar. ^te, 

~ d. P. iurt). 

d\ 

Sutjdiitotton method of KUie juice r/on/irabin . 

Pf eeention ot nu i u'^tot ion in the heiiters vsi^d * _ 

the . (i Renlhcni. Arch. Suikei And 1 

Xederl -Indie, 1!I20. 28, lOiO 1012 
Sm'isi-actohy results mas he ohtaincil by the pro 
(.“duri. itM oiMineiided h\ Volh'iilueen (cf. Siijna), 
hut the autlioi pridefs to (haiige over fiom one wi 
of beaters to tlie other altci an interval of, sav, 

.() hrs , instead ol - .7<la\s. as orignialK suggesttul. 

In thm wa\ tin- surface nf tin* tubes is kept free 
fioni an\ (onsiderahie amount of seah\ and :i hotter 
1 1 .in-atii-^sioti of beat is ‘.enired A ‘>arnpl<* of the 

s. ;ile in (pn-'t'ori !.M\e tin- following figures 7V:itcr 

la* 147' (') 9 ^<7 . o!'’’mi(' inaitei 1(120 m^-olubie 
HI hvdns hloru o id. 7 77 1’ (),, 0 , Al,0, ’ l'’e,(^,, 

0 71. M-A). (1.17 Cat) .41.71 SO,, 2 90 'so^.2^^1 
and ('(' and un-ieteMiuned mattei, (lit 

-J P 0 

Suijiii'f, th t» I fiiivol Hiu ol idlohnif'/ of rule 
(I Hinlin-. /aiitr Zml.irimi 1920 28,9.47-- 
•00 (’hem Z. ntr , l:>29 91, IV 7.47 .740. 

M ra.i (!■( el) su-mm. Il ( (Oiled wit )i water r-in- 
t i-n'M ' f' - i ph. nolphth '!. in. rl\( at fo st a M IloW 
.I'uM-oi wl.i'li U-t '111 N T.-d il'.i '■'Uue time owin' 

t, > file -'t.'duil vilutioTi i)t ( I'l I im ('•rbon:it“ ion 
t.i'-id Ml lie* .-ui'ai dhi' !>. i.Mioiir 1- sMumtime'. 

-I . e\ 11 h , lu a » ' ^v I iij' - , ao I w il ' i« up M '1 li.- r<s(l 
r.t'.tii m i‘. e\.ntu.ll^ ^ ini'ii nwjji', to ahsorptnm 

1 . tilM-n «il<.\id( fi re tlso Ml In t^stoig iIm re 
Ml n . f ..1,' ir w 111 h i" !■' ! ' hMo .- i .-m h d. I.M' d 
' id. tiin-7 should h. r' ph(...! i- O'O NllgM 
.-ill. old rnU I..* retui '1.-..1 aN .df tiilie tiu sid’d 1 a'l lum 
. irh.in -te .itf.ud lit? le pr ot*'< ( lon .ig.ains! .n nl.hca 
mm ."id lb f. Ml u .tom dutin.' toiage li liow 

I t tie- sugar !H III ln' HU. rt* d f ir the prinlui l '<U' 

«if . r n p 'ir « r i ifn 1 li h. m i. an\ . ah lu tu 1 ai h(m.i! 1 

P"-»-tit hould 1 h. r(.*koo‘'d I- alkaiitptx in vn w of 
t|.»' V sni il! '11111110% o'* I' id 11“. d ter iru. rsmo 
fri S’li h I IsetK *h>' ilki!ini?\ To.av he ibteimMod hi 
du ell Ml/ 20 " t thi “Ug M- Ml O'O I I . el W 0< r 

, ..fi.l 7 ( I ef V 1?) h\ dr. S idorii' lu ’d lielhng ter 

7 fTiMu reehn/, a'/I litritiu,' im k with suduin 
iudroTide .1 fl 1/ 


I "lonotrH' -let fl loinotion of m>rhir-y 
T, imi I'elh nbeje Mitl I^dx'iism/'.' 

M Hut , 10 ->H M. 1'J9 Cb.m Zen?i ) ' 

91. IV .V4A .747 

fur nOhur lui s a morldted Felding s “olut ion > - ^ 
t iinin,t ‘'oli.nrii raib.male as w«'l! a« smlium o.-m 
,,M d«. 2i> f I of the selutnm 11 Isuled with an ‘O' ‘ 

uoMine of sugar ''eluti m the prer ipiUlMl . u'" >m 

' f’.le di elvid I.N udditlon of t Ofii cut f atrsi 1' 

< hleride solution <fm*)iHHii,t liNdrochlurn "id 
selutien (roab'd with .a sliglit o» 

hulromdo find the rodiicod cojijaT det io ' 
io^b>m«Arh ally. Tabled arn given foe d‘ ^ - 
tnvori ftugftr birUme, and mAltoiio in te'in-. 
X/lO-indimj Elution. For tbi^ 
of sngAri » mn 

Uw Wkwini fiin 
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in which 50 c.c. of sugar solution is heated with 
1 o.c. ol iV/l-l)ydrochloric acid for \ hr. in boi^jng 
water; “strong uiver.sion,” in which 50 c.c. of 
sugar solution is heated with 25 c^c. if" .‘lA^-hydro- 
chloric acid for I hr in boiling \vat<‘r, an<l destruc- 

finii nf .M. i ..r ...A 


^ llj III 

tion ol rcfliuiiig .sugars by luean.s of .sodium 
hydroxide, t’or details the oiigin.il [lapei sliould 

bo COllHIllted d . If. I^, 

Siifjai.'i, riwlhods foi Iho mJanuhn de/cn/ii- 

/uiZ/oi). of H'diKiiKi . A. Tones( II and V 

Vargoliii Jlul Soc Clnni lloin.uii.i, 1020, 2, 
08-. dr> (diem. Zmitr , 1020, 91, IV , 5:10 
llKon iMi siigais iiM> b(' coiiveiin nll\ delia miiual 
with a f-olution lontaiiinig 10 g ol jiotassiuin tei n- 
<yaMidt‘ and JO f{; ol pot .is-,ium li\ilioxi<le pi-i 1 
10 e e ol thi^ solution, uliii li is st.dile in thi' dark, 

IS liiliit'd iMlli 21) < <■. ol w.iIk’i, and lusited to 
boiling, and tile siigu solution is adde<i lioni a , 
bill I'Lto lint d <b < ()loM‘'ation occiii s ith colon khI 
liiiuids |()<liopsot I ' pK nc ai id solution are added 
as imlK.itoi. llie foiiii.iLion of r*'<] puTairnc acid 
m.itking tlio i nd-jioint 10 cc ol tlie lei i n .\anide 
.solution MiiuiKs K) c e ol 0 5 ' dextrose solution 
h'or tile det einonat ion ol bulose in milk, 10 ( ol 
the littiM IS mixed with 10 cc of a solution con- 
taining 20 g. ol gl.Kial a(<di<‘ a<i<l and 10 g. ol* 
pl( 1 1< a< id pel 1 and liUeriHl , 10 < c ol llie filtrate 
1 , neiiti.ilisid with sodium li\(lioxide, diluted to 
id < .mil (oiip!o\.d loi tilt'' tiliation as above. 
10 < < ol 1 1 n \ .nude solution < oi K-sjionds with 
0 0()7t; g ol l.u lose - J. 11 1; 

Abd /(MU/ on;, Ml, Ih h I ininol ion of - - . C. A. 
lliouiie .) \-o' on \gtn Cliom , 1910, if, 

2fd 2*0 

( 1 mol •> (-xide olitamed in th<‘ gi ivimetiic deter- 
ol led a mg >*mns(an he ic.idilv reduced 
to ,b(. nuMlln tad' i*N In-dmg the crin ible con- 
taming it lo dull i.'.lne-. and plimgnig it 
lai.ou. ot m.tb lahobold^ \\ eddei burn. J , Ulo, 
'llu .i'(oliol us.‘d sliould be rlianged Ire- 
.pooitb. Mine oxidalioii pioilm ts 

luteru !<• uoli «ompleie ndiuOi'H, and th( ii . 
0 , mn i.l <bionil.-i.im, ol .diobol vuth deposition 

„ , ,,1mu ll tl" ' '1 *'> " 

leliP.M'l llau I 1’ C 


1, / - I >, > 1 1 riioit I'in *d van// i/iiua/'Ocs of 

.p Pb.nm (11.1.1,1020,22,337- 

I ,n.ni lii. iliod ib^mib. d bs lloUgauU (J . 

"i; ''55 i, „ , ml.’ I Ol till- ,l, l.;rmm,,ll.m ot 

‘ ’ O tit. of <lexliom llie dextrose 

' r, n’‘. <*1 uith an <'M<- of .V/100 iiKlino , 

1 , r ',',1 'rOl'llll ' -olulwil K 

" I i -uh < < I'f 'It'' "'Ixti™ Vg't 
• ‘I V,.:i 1. " ' •'.III ti"' "f 

. „ tl,.' lohnuo .n iidim* solution ns»-d 

’ V - tdiiHO .....v .,-.,0 f»r 

r j .'i,,,.,. . I 111, Il.t.ils I.lt,.r 

f be (b'l el ir ma I •' a' \v sj 

, , , , ,, (( dx’i in Mo/ni 

III I h I ' I ll in I' 'I ' 

1 u >0 .V.), 3'b 3 t'^ 

.In,,, w gi\en fi'T delernuniug 

boding < *'”'‘’"’',‘,1 the mixture is eooh’d , 

r'<'C."'d viil!*-''''"' th..K'.vani.*t>i'xl»>‘’ Mtlulton | 


(KCNS, 0-65, KT, 01 g. per 5 c.c.) is addjd, 
follow^ed by 10 c.c. of G biV sulphun# acid, and the 
liberated iodine is titrated wuth thiosulphate solu- 
tion (31' 1 g. per I ). A control titiation is made at 
the same time, using the same quantities of re- 
agents but omitting the boiling operation; the 
ililfereme in the amounts of thiosulphate solution 
used for the two titrations is a measure of the 
1 educing sug.ir piesiuit. 'rallies are given showing 
the (luantifies ol invert sugai coi responding with 
ilitfeieiit qiiaiitilK's of thioSLilplialo snluluin^^ ^ 

MoJensrs, fijniomrf ci fot fhc di'fnminniion of the 
s]tr(}fir (jiovifii of — B Ncwkiik I 

Bureau of Standaids 1’eclmol. 1 apci iNo IGi, 
L02<» 

\ uri.H pioinled with a stop-cock is attaclicsl to the 
iiNcnometei, and after idling the pycnom.-ter en- 
' Inelv and the hull) paitly witli the molasses, the 
appai itii.s IS pkuisl under lodm ed piessure in order 
to lemove the dissoUe.l gases and entangled air 
iiom llie mulasves, when bubbles no longer 
in the bull), the p\enoineter is diseonnictcHl, sealca 
*ofl, and ' eighed. Results accurate to a few 
hundedihs of a per cent, of dry substance can be 
' obtained. 'Ihe use ot lieat to aid the elimination 
ol the gasis <Miises suincieut decomposition to 
Mtiaie the reading" — J B. O. 

Loctosr; Soluhihfii of J.Gillib. Rec. Trav. 

C'him , 1020. 39, 077—078. 

TiiK following lesults have bixni obtained for the 
soUit.ilitv Ilf liKtoso in naWr at ” JT. 

' .50^ C dhe tigute.s lepieseiit percentage by^wcigUt 

ot la5oso m ‘'“''‘‘{S’" ,7,. o' 

•)i o CvU <10 •)(» 1 73,5^. 45 8, (0 1, uOo, ^ , 

r>.* 1 •’ SS-i'’,’ r.C 0 , 'l07 le, 63 O , 121 5°, tw -l , 133-6°, 

"■{.>’ 7-. ‘’ sil; 178 S° r . 86 1. 

J , ’l008, 1168, SiulliirJ. .1 . 1919. 

919 a)— W. ti. 

>f<‘rch vuinuOchne: 

If Tr\ller. C heni.-Zeit, 1920, 44, 

Si 5 — 847 

' OuuivxuY potato st.iuli in.iy bo considi'rod to be the 
■ «1 Marili-pliosphonc a,.|d tlin anhy- 

siilistaiice li.aiiiiii tlia toinml.i 

, lulh a V.o, coni, lit of 0 16.5 - ; a p.,rt of the 
, ik inni IS lioacM'r, .ilw.ivs r.’pl.icc.l Ijy nwgnc.sium, 
;„ti,'".l,in'. .roll. .,.1,1 in.inp.uosc. In tho potato 
iK.'ll tin' ..tar, U is pr,.s,.nt as llio potassium sal , 
ll,;; ,ln, iib tC prSec 's of ptiMnu .'tion the pota.ss.um 
IS rcnl.i,',’,! I'v c.iUinm ilmivcl troin the natei 
; lor ibislMiin'llK. sl.ir,!.. TlK._c,il, ium may also be 
, lopl.ic,',! 6.' Iicai.v nu't.lls.— ". 1- S’- 


■ „rul hh,..j dniicoul. Kiuyt and Van 
Duin. Sec Hn 


Siujoi-f-onr irar. 


Bosz. Sec XII. 


, PATENT8. 

Coin. 11.1 18 , , 

* Tun evaporator luis a Inpinl cli.unlior at i’''','' 

'ml UuA arc conac. kxl l.y ions n in.ynd tnl^ 
sunpoiteil i«L tbe ends by \eihcal tube-plates on 
outer sides of which Imnzont.d cbanncls are fix^ 
one above anotlnu-. 'rhe liquid on the lloor of the 
eb-imbor covers llie low it ends the bottom row of 
tlibes and extends along them lor some disUnce 
AVhen the aopparatns is working, this liqmd W 
' earned along the tulios by ehuUition, Blid on 
' emerging from their upper ends it talla into one or 
i the hori/antal channels. From this it is siinilarW 
' carried up a higher row of tubes sloping m the. 



opposite direction. It thus passes from end to end 
of the tubular system, mounting from channel to 
channel. — J. H! L. 

OxoUc aad fnun sugar. U.lS.P. 1,. ‘156, 137. See XX. 
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Malt; Mashnuj expn iments with a defectively 

modified . K I/uers ami M. Schneider. Z. 

ges. Brauiv., 1320. 43, 313 315, 321—321, 32;> ~ 

331. 

A VKiiY badly modified malt, tontaining 22 ot 
hard and steel\ coins and 15 ot ungci mimit^'il 
corns, was subjcctcti to laboratoiv mashing tests hv 
15 different mctlunU. The iiighest Mcld horn gi 1 st 
of ordimiry fineness was 75 62 ot the dry sub* 
stanw .ind a as chiauusl b\ ,i » ombination of cold 
prc-digestioM, prot('o!\th digivstion at hV C , ami 
rnush-lKiiling — J. II. L 

Yea^it; Infiunire <d teinitnnhne tai raiious func- 
tions of H Zikes Zuitr Il.tkt., 13!*' 

11., 49,353, l!^20 ai), 3''5 Z Ilrauw , l!>20. 
43,211 -213, 316 31*' 

Thk auiher d< .ds a uii ilie inlim n- < of U'm|M i itiii »■ 
on the leprodiu tinn. ''pui il.'Uoii, tn lut nialmn, 
and lupiel i> tnm ol i*.!*!, <’.i th-* ^h.ip.' nl iciU .iml 
the pro<!uii.iin nl t.it. ''h'tiu. n aial pigu.t ni'', mi 
surfaio filin^ and on ihc .ou\il\ <>t 

j’eii't ciuMiO"' ui l ihc ! t -it-'li i m.it 1 >11 <1 hondin- 
inlo tt'p'leriuciit.iui- 1 \ t lii.'.x. 1 im> ol •* im< 

of ih* ^e turn li ill* - '/ t ‘ j>i i.iie. t u-t' !• 1 m- ot It mil 
and ^{)m III it loii i* tr,tloii..d .•* h.'*i ler ,i uni. 
by the tcmp-iat iir to uho i tho \t.i t has ].ro- 
VMUsly Ihs'Ii id I’rmlrntimi n! ,i. id 

4'sters, and fat i* m-o'.- rapid io-di (< mp> tat 'ii. 
('26'^ — 3tT' C ) t3.,in Cl hm (III. > <12 1“ (' u hii'’ 

the (onverse apflos lo ti. i .•mitm'i ,a <(d<airing 
matters by pi^t... ut i*‘* |.,.'v t.i.p.rat.iH 

favour th-‘ fmtMiiiiii <>! •! ii_ r.d r \ |ii, i. . 
mam atta'dnd i hi! i t* '> p, . .c 'u. ^ <, cd in 
produce round m "\n i (>1'- w i ' n ci-.u.ii.' I'.mc 
readily -J H f 

Acef(ililf^)ifd> ‘ ’ idm I o '> fill,! n j I- 

tuse-},.'i<n dn 0 ''!< 'm- • V. H I*, t- r*.„i (i,.l 

K. B. Fud .1 );.'■! ( ,‘> I ''2' 11. 2 ' U: 
Whfn a ? ' c,. * n 11 i 'c ) .,r . •!> i'M’, h'- 

.sulphitv' is pr» -mit in 'a, i."' t ' i"< u nix'ic* , 
aoi'taidt hvde i* Imn- 1 <i :ring !> i m* r.Mtn.u Ic. 
Jiac. ncetoeth yh^ 'III' <.J I'M*' j73is 1.-, 

hnetahae m.) Td!! '•[im r>2<' .3^1 i 

Ww). and bv a fa n*' -ti I no lit (?!■: m p ini-'rn i 
latw from smiflovor -nip^ u, l nppinnil\ h. h np- 
ing to tb*' coloica- n» s i'r>inp 'I ho lornm^ mi 
of acetaldebvd** is M.mMp.ii.nd h\ a high propor- 
tion volatile a- nU. ,n (’"• f. im. n*„! 'on j)!o^ju<f-, 
®nd Jhe yndd of ahofn! ihiroiM - e, ph imi'.'. • in 
the production of aMo}p.d«' it'/ .ft I)-.- ) 

, .r (' 1) 

• Rtnuhin enzyme'^, fSiidor^r of f fin j,to 

longed net ton ot 7u intthy! nfmhd M Brnh | 
J. Pbarm, (‘nim , !32ti '!?, 32'' .327 
TiiJi ac'tivitv of th< mi/vnns i-. 'l<(i. i*/d but m.' 
destroyed, wiaui the emnUiu h pi fm 5 \r',iis in 
70 '! methvi almihol, th>' ‘ nrM'im e 1 o h w I on 
Iftcto**** and T-Cthclpala* tosoh> ii{t[.far,'o !-• m-ro 
resi’itant tban is that i^hnh o t* on .d-jdtn.md* s 

W V s 

Dinttfife (ft »'reff'ji/lff(ito. (hoc .'^c’lfXlX^ 

Yertjti ns test T*rgitni*m for vtfrkmtn B. fynjr.l and 

McCollum, B^eXfXA. 

Mudraim 8^4kr«tti, Sh XX. 


(tli/t’rol; Manufacture of from sugar. Voreih, 

Chem. Worke A.-G, K.P. 138,330, 21.1.20. Conv., 
19.5.16. Adiln to 1:38,099 (J., 1920, 608 a.) 

A NFiiTRAL suit of All nlkalim'-ciirth metal or of 
miignesiuin or alumiuiiim is nddcxl to The fermenta- 
I turn Iniuid Tins renders possible a large increase 
' in tile amount of alkaline suhstance or sulphite 
i added, and eonsecjuently an increa.scHl yield of 
gl.M-erol. If I kg. ot sugar, 500 g. of anhydrous 
j sodium .sulphite, and 250 g of magnesium sulphate 
are di-Mihed in 5 1. of water and fcrmenti'd at 32° 
(’ with HX) g ol \<‘.ist, the > icld of alcohol obtained 
IS 15 and that ol gl;>ccrci! 3,3 of the weight of 
sug.u - J H 

IhstiUd^ do in, I' ! (ness of tiiatimi H, p 

B.iNsi't r S I* I ,.Ti7. l.3'<, 26 10.20 Appl,, 

3 II 13 Itenemd 10 3 20 
hisTiM, Kus’ ship IS sulijisted to tiu' (u lioii of the 
higher h\«lio\nle ol a nuOal uhnii is eapahle of 
tfirining Ingl.er and loam- Indroxide^ and eiipahle 
:i1m) ol f.irming an nisoluhle h.iMc salt \silh volatile 
lati> adds, the hvdi.'xuh' is maintaimsl in the 
Ingher state el ovithition h\ i-ijitahle oxidising 
Ijf itnidit. th(> Iiipini is .nnlifud, .ind glMcrol is 
•■i paiat's! fr.iiM It I H I. 

M.dnnoil i.,C!.o,otv., s i: |». ,121.717 \X. 


XIXa. foods. 

,s‘ u( - (iioi (xiloi's tot inihod 

V K l).\ r'jo In III 112 

(:iRini',‘H imth'd t'U iIk- dill I n i!i,i( ion -i Pit in 

leilk \ 0 1 i . hlpli l*••Ill( » a lit 11 .ipp.ii'd to Mill! Ml ilk', 

id 111 : t.> tie* l(U m.il loii ut me 1 < '!• i . ot i Pe htum 

’I’t'ltii '' .1' id' T.ii t n ,i( 1 I h.i- 1.0 (di I t , .1 I 1 1> 
,i id 1 >m!> hut hiidii. . 1.1 i ( i.i'( . .1 I tifi' id* { .ihh' 

( : 1 '( 'I I.. .id-!n I n ot I ot h'l! m ■ i 'd t ■ nmk 

;i.. n i'. •. t 'u id.H<'i \><1 !,.i . oil'* Ilf " •'( in to.* 

< ' ' -ti ,1 I 'I pit ot I’ oil. 'r \.‘ - i o,d an i Im . mp .i 

.f I oa ' (;<ioUi '>1 hul'.i., id (In .iHiiiili,! ot ),it 

( md I'.i- o I" 'oo 1,1/1 W V < 

h O, , >1 J, 

■ In f< . p,'. , I . > , , I ^ n‘ ,*n >, ,• , j, 

II (• Ihu, .1 111..! ( h. <M . 1 '2" H. 1'* 2-' 

>\\ l . 1 pot i:<M'- p.. < '■> t i.i/h 'il t .1 ,t! . po’,\ d .C’.'i 
' d nM.,.ih',' (,t . n\d ' In M ,id f ! <'ir ' I .u < !i mt > 
-ol.iiile c 1 1 hohe df .if h\ shoi i\ ■ coking tin- pot c 
to* s in u .iter .1 ( ' f) 

)<(/<*. fill lor ^ oliul o i*h uif of ns 

u fi'i' or.;.fNMii' fnr f hv onfinrnntir wihdomv 
,iifot',,t, /i a ih P < 0 ( 1 ?.,! ind F. ^^(('olillm 
.1 II. ol (’Im m . l;2'i 41, 11.3 12*» 

Tilt u-e ot \».!sf (Williams .1 . 1313, t>32 A . F'Jtt 

'■,11^ u IS r'p»fd<ii ,H i.nuli.dde, Ixung snhjiit to 
m ';i% di .f iirhiiip I o top. .1 (' f> 

1 if'itixTi hlftif of no u atcr- KoJ tihJc // 

M» rarrnfs nio! loivy loom \] W .NJlIhr 1 

Bioi ( li. fii . 1 ''23. 1 1, 1 '.3 1 73 
«t Ount'* \nv (Coking pi(M<tss<.( appc.ir to ».'iua’ nod* 

I -tiinti'.n ol,th< iiiamin in <^lfrct^ but soiie' h'.' 
) niJi\ o (Mr III Gic • .ne <d riavN Ixmiis Mmli ut i 
I niin p fo.in 1 in tin- .coking wat^m ((’/• -f f '*' • 

i 4>< 1 J r I) 

I \ifn}nin, vthiUf /{ in tafd'Oijv no’ 

m-n-n B K Wliipplo J Bio|, rhem . 132" 41. 
175 -i»<7. 

Tiff: vjf.imin in thri#* two v^geiahlcii »<» 

•itrovcil bv cooking (l>oi(mfl), but much may l>e l -d 
in tW cooking wntor. (Cf. J.C.8., Dcc.)~*J. (' 
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Beduciiuj suguis. lonescu and Vargolici, See X^II. 
Soluhthty of lactose. Oilhs. Sec XV W. 

Patknis. 

Pasfeui istni) appaicitus. P I. Buass. E P. 140,433, 

17.3 20. Conv.,17 3 19. 

Pastkuui 81 \(; apparatus of the r<'gejicrativo tjj)c, 
lor milk or oLlicr liquid, is providod with moans tor 
rogulatiiig tlio H-ooiim .itivo hoalingol tho incoming 
milk, for pro\(>Mting mixing ol tho tiosh and pas- 
t<'Uiii('(l milk hy loakiigo, and for ioa<ling1he tlior- 
rnonu'tor fiom tho ground lovcl. — AV. F F 

JiutteiimVc. Method of dnpoq N P. Collis, 

As^r. to Collis Pindiuts Co. CS I* 1 3 ."j0 310, 

10 II) 20 Appl , 3 10 10. 

liiTTruMiMc 111 wlinh tli(‘ iiisoluhlo cuid is main- 
tairifil in a stah' of lino susponsjou hv agitation is 
projo( t((l .!> ,i s[)i.i\ against .i lioatisi suif.uo, on 
wOiK h tlio soluitit' and luvoluhlc (oiivtituonts aio do- 
poMtMl, and th(' deposit is icmovod and (omplotoly 
driod and di-intogr.iO’d h\ mo(hani(,il motion 
Ihrougli fiir (C/ C SP 1 317,777, J , 1010, i 

000 \ V .1 11 T. * I 

Cn'iitn, M(lliod of and -"hifinn f<'i om r/ /rna//o ^ 
(d till ijiiniitifii <d (ill 111 — - [1 M llo\b(‘ig 

C S P 1 .‘r.7 10^. 20 10 20 Appl 20 1 20 
Tin; ^oln.lioM il.nnnd (ont.lt^^ .00 70 g of s.idium 

h\dio\'(I(‘ .'id 70 ].'() "■ ol >^odiiim pot.i^^ium tii- 

1 1 .it(‘ m 1 I ol .iiM To d< t( i miiio tim i .it in iin- 
ddu(< 1 (K.iin, A oh of tho laffoi i-. nn\<d \\irh 

(,t iln';iI)o\< ^ dntion anil 0 !0 Mil ol I'^o- 
hiitvl .ill oliol 111 I 'ml \ 1 oin< 0 r tnho .md aftm Iho 
mixtiiro Inis i. n. mod 1oi 1 V- 20 ihin- in .i w.itoi 
h.ilh al 00 - 7o’ ( tin ^olnmo ot 1.0 i- mdod 

- .1 11 1. 

{>,!„ I, l'<ii i "I ( <1 -^<'’ 01 ' .Old \ .1 Fink 

r s; p ] ,r,i; pss in 20 \ppl 1 0 20 
('imu llniii i nii\<d w o 'i ,1 '-ni.illm piopoition of 
f.,i\ , 1„ in tln-i- ind ■slill MiniOt r oi opoi t lous of 

dn Ol Him piios|iii,iro Imlim u.Om.and 
^,..1 (. oo] t!.i‘ niiNtuio i> kiK.nhd .md ^ 

• 

/',o/^ /q.-o’ 1 ^ 00 ) 'd d>ird 'O vhilf of — 

' K I'd., m Cl’ 111 10 Md 

Ymn o, w -.0 of<vm u 'm 1. h m M< n pioMT^d In 
moans ol antiM-pins is fimt lio.sl from tho lattoi 
1u didvsis .md tlnn rapidh d. sn, .0 od in a know n 
nT.inn.'i hv atomisinn iii i .uri.nt "1 djv or warm 
If Miho'pli.s wlmli OK- onlv slnrhth sn uhk 

n.n Ol nonohalvmhlo r honzoio o. ho’ u 

uid ..r.'poont (luv iniv f, , sj ho ( oiu oi lo<l into 

. .. .o 

r I hr Iiili in lOidiin Monuhitiur uf - -- 

'v in <loi dp,i luM-ahiikant.u in Doulschl.iml 

ki> mik lii lOMs ,„„i(o:w.in,27(n-' 

„ ' 1 1 1 i , fv) M fo Idor (ont.iinm'.r 

T’''r7 • 

fod lois in L't n.'i.d - c A I 

1. 1 1 id (lit and jiiofein siihdanrC'^ 

iklhuo^n.,,i,Na-^ 

Aq'" " I'l.' nmm's an. 


Butter makinq; Process of . [Determinaii^ 

of fat in 7 ntlk and treani.^ H. M. Tloyberg. 11^.1 . 

1.^)3, 4 16, 10.10.19. 

ShE UvS.P. 1,320,183 and 1,357,168 of 1920; J., 

1920, 277 a, and pro(oding 

XIXb.-WATER PURIFICATION; SANITATION. 

\itnleit [/« wiiter], JIt’tcftwn of — . Cj. 

Tli.iv..no.. .1 Pluirm Chnu , 1!»2(), 22, 236— .'137. 

Tin o(. of tho nitnC' solution is troatod with 8 
(liopsot 33,; a(otic acid and 3 o.o of 0 5;; p-ainino- 
phonol solution ; a stabh' lod coloration at onco <le- 
vclops. Th<> test may ho used for the detection of 
nitrites iii watoi, since the reaction is not given by 
nitrates, and tho salts usually ocdirnng in natural 
waters do not intoifere. — AV' P. S. 

'll/ a nat ifsn a pjKt I at us Fi('derick. /Sre XXIII. 
PATENTS. 

rohisutphides {futKfUides], Method of sfahdisinej 
• ,i„d th ' pioducts of siiih method. J). David- 

son, and Hi.ulh'v and Viooman Co C.S.P. 

1 33d. 678. 4 5 20 Aj/pl , 6 10 19 
V r*<)i Ysi r.miiDi in solution is nu oi porated wuth a 
1 inutcin mihst.iiuo Muh as gluo, and tlio .solution is 
I ovapoi.itod to vnTl a m.lid product (on.sisting of 
! partidcs ol polvmilphnh- em asnd in gUm. Iho 
I solid prcxlm t umi.mis .3 1 j of glue 

1 Jn^iihiuln Chein F.ihr vorin AVeiler-ter Mecr. 

' C P 321,757, 117 11' 

\\ inscftKide i‘« compost'd of hydro-dc-nvatives of 
naidithalcne, such as a- oi /Tcliludio- or tctralivdro- 
naphthah'iu'. cither .done oi mixed with othoi suO- 
stames .1, S C 1 

Cnin^ fomnds, and forms. Desf miction of . 

H lit'chhold (J P .325, .505, 27 .3 18 
1 Ptmoi s matciials or powdt'is which present a largo 
i Kuit.iee, aio pi.'paied f<o uso as bat toneide.s etc., 

' |,v h.'ue- coated with diffcieiit lUetals to promote 
i e.uv.mu . 1 . t loll non-iaetallie suhstaines Ixung ‘dso 
i adde 1 if (h'siied The g(>i ms iirc' adsorbed at the 
s,nf.u< of the (uated mat. Mia] and .arc destroved. 

' Wliilst l.olus (oati"l with silvoi h.is little activity 
I when no.'ll alone, it gieatlv lurrc'ases’ the activity 
I of holus toatecl with copirei. — AV d. AA . 

I ('ndnfiiqol sepaialor and p/orcd \for puiifipng 
i/o/eiT K A* Stuigeoii C8P 1 3.3b,66o, 

26 10 20 Appl , 11 M9 • 

I Sff F. P 125 .502 ol 1918, .1 , 1919. 137 a 
! AT/rte;t’/i (oinpoiinds fiom .vttc/./c. E.P. 152,387. 

I See XA'l • 

i Mediemal pi epai ations. P. 321,717. See XX. 

XX.— ORGANIC PRODUCTS; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. ' 

1 ('hhnoiacnn and mifei ; Jnfei soluhthty of — . 

r T (J. Thompson and J 11. Black. J. Ind. Eng. 
Chein , 1920, 12, 1066- 1067 
Ciii.omu’iri^lN was ('miilsitied with water and the 
s('par.iting ncpieoim hners ke])t at 25® C. for 6 nrs. 
•iml tho amount of chloropicrin detorininecl as 
lollows The liquid (100 e.e.>was treated with 
j'koholie fsodium sulphite solution, and then evapo- 
rated t.) 10 e e beneath a reflux air condenser to 
reimno aholiol The rc'sidue was adutsd to 
100 C.C., treatcnl ivith exce.ss of^ standam silver 
nitrate solution and 10 c.c. of nitric 
and cooled, and the excess of silver nitrate titrated 
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with ammonium thiocyanate solution. The amount 
of chlorine waiTthon calculated into the equivalent 
chloropicrin. Tlio results obtained showed that 
ehloropicrin is only slightly soluble in water, the 
solubility diM'rea.sni^ with rise in temperature, 
whilst water is only slijihtly soluble in chluropu rin, 
the solubility incieosini^: ivith the tempeiatiiro. 
{Cf. J.C.S , Jan , 1})‘J1 )- ('. A. M, 

ChlorujHi'i in ; ('imfrol i i pi i ni f!if muniifuc- j 

iure Ilf -- / IJfit'tf of I'itnuiiii (iimnhtn's of 

lime upon the of ( Jiloi opu i i)i II It Tiuin- 
bull, (1. T Sohl, W I Mint, and S. tJ Se.iton. 

II Aitn'i' thhiiine in (Ik tmin tne munii- 

fait'iie of I'hho upii I in II L Tiumbull. S. U i 
Seaton, and 11 Dm ban. .1 Ind Kn^. (.'liein . ' 
1920, 12 , 100'^ dOOil ' 

I'ndkii cenditumN <i'>>vl> »ppi<»\iin itinj' ustal i 

111 the in.inuL t pi (H t vvs, all fX« e-'^ ul lime had . 

no intlnen.e upmi ihe Meld el ( Ideiopi. nn obtained 
by tile intcr.n t nm ot jm i n" .n nl, lime, am! IiKmi bii'^i; 
powiler lodomeine t.''tinuitnm el the .atue , 
chlorine in a ^lud;^e tn'iu a plant in ubub a Ian Is 
larj^e or bKM« bin/ poadei h.nl la en tiM'd to 

decoinpeo' the i di nun |>niate durav: the vteam 
distillation sbosse<i tbit s’erv little ssas tet.iint‘<l 
Similar rtsidf-^ pi'J’J d e2 ) wt re ebtiiu''! with 
the sludge, t'om lO ..tiiei •^td^'' (' A M 

t o th o/Z/a’iidf . S'dnhtlifii of ni 

pf'tioleufn hi/ilrn I • \ mul tt\ jo, i ifn nfion foj 

ej-triction o'llh t/oN. 'I (I 'I lieiiips.ip 

and 11 (hleen J l-.d I n/ ('hem. V)'2i). \‘l, 
lOTo- 1002 

DinrroRoKlliS l, -alpinde (tune dt^li'bd at Id U 
nirn ) is soluble in petrel* utn bsdre. .irben^ at tel •- 
tiv<dy loss ternjje' iturt>. tile <i Dual tempei aim e <*1 
boluhdits im re sine v\iib the nu re.is^‘ in the pei- 
CCiUaee (d the ri'o'e < 'nnp' x lis du»' arh nis I lie 
foUoVSimj; < r " D t. ||t{e fetn? t s wee (|.-<»\.d^ 
With illttreiM I pel lien d'^-tdl'IlC Iw lew I'M' (’ 

i<p er I I’rdTr it 2" (' ' 19 (' . with pa'-eline i 9' 
Mow 12‘)'' (' 'K) bel.e. 1*11 (■ ), Jn I (' 

kcrOM'Oe ('Id b‘ le.V 2 Ml (‘ "if b- I' VV J Ul ('» 

2dd^ (' , and i (dr m ] i' Ju e l i2'> b. b-.v 2i-n> C . 

SO Im b » 2^'d ' (M (7 (' S'l'nbm ir-oeH blend > 

H soluble in .iM pr »pe'’t ions, wb.! t onlv i sui il' 
arnounl ol "Ulj'bai d'"* lesuit’m peti ■>!♦ um Indi le 

l arUins ( 'Idertn i*ni rnU'' ird /«< (prep.ir«d b\ 
the aftnai .f >'dphnr d i b'/nide nii du Idetet tb> ! 

sulphide ta t arben tet r ,i' Idoi id* ‘ dis-eU* m ui .dl pre 
jM^rtiofH in rulie’d IjiHfU ejl alv»ve -s (’ . but i’ . 
f ritnal selubdOs teni|w'r,itnre is < oris'd. i.iblv lov\» r 
than tinrt of du b! iroetbs 1 sulpbi8<- D.t bhu oeth\ ' 
Hulohide in IS be extra tfsj ,Mtb bsdnx irbetix i-<un 
nn^ernde reninu rt ; >i prt/^iurl a! n t- itifier it u ri- 
sli^htiv above tie irifnaj sdiibi’/v t^ n;p. ratm 
whilst, ni'Mt ot the sidfd'ei. te/. with the t.r- 

like nitSi'* vv lil r' may) 'U'd eD.d ( iti tb* n < 'Mihm; 
tho supernatant --e’utien « ..n -n'e^abiv heiew the 
crilieal t4*nip* rature, tsv,> Inpud laseis wn! In- 
formorl, tho lov».»r e* ubuii h nnuds a selutnui ef 
tho hydriMuirlMiii ir. !'e muU.ird ,'.n It llie 

ti'HJp<?ratUfe u lessemd sl.d tur'le-r “ olal niUHtaid 
jpM * ’ will l*c precipit'O-d 'I he upper laser ot 
nydrocarhon solven* will nuuam dl Milph'ir re<»T..]- 
chtorido prcswnt (blerin.it d ptodiatM ut diehbjru 
l^lhyl snlphlde, an/l '• nitain nnuemt of the# 
Stilphtdc, The low* r Iwr wd! fentun dildore 
ethyl milphhh'' and a nrt. in .m.iaint ot the hsdro 
(,nJrcKin. Fly this nn-aiH it I'l pes.sibl4 t4i #'xtraM 

dkhlorwlhyi sulphide on a a .vie f-eoi i om 

miTidftl mUAtard Vobls ef el Vly were 

oljt»)n^d ffom a trwdo pr F'lin t (ontaimru; » 1 

A M. 

Muitard Oti»; Dtcomixigttmn of find pffg^urt 

4 $ffi 0 p «4 h A* 

H* «ii4 Co II, rollers''ll. J. 1»4. 

tnfLCkm., \m, 12 . 

* . MU JW Tfjmirlm. 


stein's process (r/. Green, J., 1919, 363 b) undergoes 
sligilt decomposition in a steel shell at C., 
Hul|>hnr of the liquid contents) being de- 

l)Osite<l. The piessuro developed within tho shell 
reaches a maximum at about 2 atm. alter about 
9 (lass The aeidity sliows a considerable increase, 
but iiot siiHieicnt to (‘uuse serious eoriosion. Pre- 
liminary tiealment ol the mustard gii« with gaseous 
ainmoma K'tards the loimation of piessuie to a 
suHieient extent to Jiistiis its n-,e in the case of 
rMU-«taid ga.s ssliicli is to be stored tor some time in 
shells or eoutaimu s. *-d A. M. 

Miislttid </u«; Vi eeijnliifion of mlphui fimn I'lude 
lof of njn moll III W A. l\‘lMng and 

S. H Arenson J. Ind. Fin>i ('hem, 1920, 12, 
1067) !<)()(). 

'1 UK “ fric " ^ulphiii letained by nuist.iid )j;as pro 
dined from siilplim moneihloinh' ^nd (uhshne may 
Ih' p.iilly s(‘piiMl('d by nuuslnte, tri'e/.inp., and 
stiimlin;: lot a lonp; time. lU li»'.itiiDt 1 Im product 
with nlol^t ammonia 10 lb ot the stilphin in this 
loim is pi ei ipitaUsl Sine*' its lemeval does not 
mat* nails .ilKs t the iii p of the niust.iid e:is. it is 
pioh.d'le that this sulphur is jnescnt ni tlie (olloidal 
'■(ate whilst flu' lem.timler (Vi 00 ) appe.irs to 

b' jue-ont in tb" lonn ol eoinpounds ('. A. M. 

'Dr, /nan j ondi, fih nfijmif ifiu of hr/ jihnuind 
looinidt’ j //!/•// no/ •< nilion of phi noi id Inomidc 
on the II !•: (ox .\n,il\st. I!r20. M, 

112 

lx nsin},t ihv' meilnsl <|e*stilMd bs U itln'i .'iid Reid 
I I lop), pto x) < lie should he tibeii that the 
pie ti n s I bromide d' es nut ( utne into<unt.*<t Wllli 
tin 'Koi sirue It prudm t s s*iy jraintul 

\ofd oh oh.. I f’ofohjtu t/. /'vdrnfrwM of ffihientj 
i,.,u d R >*nd*.'ns ( urnpi* s rend, 

!"2') 171, o|/’, 0)0 

Whin f't re nt it mn unsl an oh"! n de'xdiat^d hv 
its vapuut Over .duiinns’iin siin at( .it 
’,10 .IV» (’ , tin piu'i'nt (onsnis of i rnix'iut 
, the tluee nutiiern hsdroi arlsots dne'thv' '' 
},.|t',t i„ , ,{ M» tb' I- \ 1, 0 s i» lie, and >-iMi'tbsl \«- 

lait \ ' ne l! (be p' m!u« t . Uiln t«‘d l n t ' Hs • .[U d 
i- ,, ti I ■ If is found tiii( th» rDifne proper', i' 
i,f f,,, , (t'd''o. !;bn ' in the 'f.t t. ns ii-' 

; t; 1-0 J‘> b'l*. ' 0 t I nd .0 '2 -b *2 1 '*2 i* pi< 

n,*U tb>' n-inn in < b.u,, .'''le'hsl dnim!' 

tn’o ; meths!-A‘>-butv!Mie diitiooslonp, ju the 'm 
h -• '!< ( rt e-t'- in .n ) is its W (< 

i,,i fn'*"i>oI.,].to^.ofi / > rv/r . .0 in. f/ -d I o "'• 

d. termif oh>.n of 'I T ( '■ < koi/ P' 1 1 

lO-eiit O l Rm ' |02't Ii..uvj :(0t 

[s ft'plv to R. irieT .ind ''ilamou (.1 1"20, TiO i- 

»),> luthor It-, it (1* pbo-phon» n id mn' "1 

I'r.'. f. suit - luv»r thru Die true tMnlelO 's 
. 11 ! .'Mils v,n \ in/, up to I ", w lier t as t In' n s'llts t 

the rre-oneut pi'te- , / J P *2* ' tdO s) Will !>.' 
u .1 i UX if (be n''iucimu| pottmn of tbe od ( ' 
si-iis -.olt'lx of terpef .. or " o lopdi 0 o' **' -.p/i'e 

p, ne Kv.n in pps.'ii, 'of lar^e<)m^ntltn^ t'' > 

( on- 1 1 ? ueiH s sut h as ♦st.r« whieb in Put i ’ 
(S(ur to.ini apptm !i»h' extent in RP em a o i 
oils. »}n' rmHim im eiror is only 6 .( fui •' >' ' 
o) 2 pt ' ol (lie’! with 1 pt ol ester (• 1. '• 

.fPi/od nf t> Don CIO or/i’nf. I. II ^ '' ' i 

f >ft if .nPriinm ) etone Y A** don.r i 

1 Yrtk'qtaku /.yssbi (J I’hrum > ' 

Jipin). P>2lb N" 9)1. HTi? 

AurflMixiA'KFrroNK inolatcd from Arirmiim on 
oil (J , 191^^ 73 a) h<t< M'fl found to 
1 i.onKT, And domo con»tanU given ' 

[ fqre Whim owirfiiAd ntDt I’ ' 

1 Aittitt bkhftMiiAUt ajmI ittlplittrio i<?wi 



Tol. xxm ., No. 84.1 Cl. ORQANIO PRODUCfTS; JJEDIOINAI, SUB8TAN0B8, JUS. 833 A 


tratcd nitric add, tetrahydro- arteinisia- ketone 
j ieldod aootoiio (r*), acetic acid, and dimolhylet^l- 

acetic acid, whilst arUimiHia-kctoncyipUltddimcihvl- 

maloiiic acid wlion oxidi.sed with •potassium piT- 
nmngaiiatc. By cvaporatiiiir, in vnnw, the mother 
iiquor, liom \vliich artcmiMa-kotonc-scinicarbazono 

>\as isolated, a new ketono wasohtainoci as its .seiiii- 
carha/iiuj compouml, m p. 72° C'. Tho fu-e 

ketone, I' oai Umiiim i-ketoiie, lip 1S2° 

sp p, ()S71l at 17°;i°(!', n>h, 1 .](jQS(), 
Ks^riiihles .iit(Miiisia-kctom' in its physu al piopei- 
tics, hu( does not ^ive a s<-niicai ha/.onc It i^ toii- 
iiiio t (‘ti ahy dio-arti'SHina-kctoiie A\ht'n re- 
duced with h\di()a(-n in the pu'seiue ol jihlinum- 
Id.nk, and is cuii^ideied to he an a/t-uns,i1 ui ated 
fonijHiiiini Ai teniivi.i-ketoiK' isionveiled mio the 
iMi-eoniiioiiiid hy lie.dine with 5'' al- oholn nd- 
pliUiK at id d he (onteiit ol tin* ]''(i-ki t nu' in 
4//C//.1MO oii/M/q ,n! IS .iliont H) . The lonnnl.e 
('(('!!,) (’() (’ll (’(C'lld't'lL, and 

('H, (’ll ('(('11, T (X) (’ll ('((MIX 
.u(* ei\<'n ioi ai t<'inisi.i-kei on*' and ( i niis.a- 

ketoiie icsjMM'lMel^ K. K 
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\ inie a< i<l ioiined i>de« niiposed h\ Mil>'t(|U(in.'is- 
l illation after ap.n opi late <li!nl ion auoidnnj; to th(‘ 
leiatne pioporlioiih ot ekoliol and tlhei (h'^ircd. 
Ale .lll( ''Uipli.itis 01 siilpliuiie pho>pl)oiu', phns- 
phol.e,^ or.O. i.dl. aniisdf ide ni.i\ he i in]>Io\ed as 
<atll\sU pjtod [i-'llts a I e olitained witli I — 2' ot 
f'llpliiiiK and I hosplei i{> .uiliuliel^s 1 T) ' ol 
lil.kUls blip'll. it<'. (Upiou^ sylp'iiale el( Al)S()ip- 
tion ini\ hetliMl.d Ml ihe«eld <ii jinteiahU at 
h.pin'i tinip'Mtui f . 1<)(I I2i) (' Befoie 

d»s'epi!on 1 lie et li\ li'ite o' u-.s ini\ I n re < ont niiiin}!; 
il . is 4k IimIt ( !. <1 iiul il ne( e ^ M \ 1 n ( d lioin trace's 
m 1 tii'rln I h\<li M,i[i)yn>cl lilt' el !i\ l.'iie 4n' .icetvlene 
^ iii<! tin. III i\ lx liliM '! lo means of .u id 
h pi i h-M'M -itni.iifd ur.h efli\Ieiio The 
,li!ute ,< oi tieii. \liali tile akoho! .iml ether have 
)„.<.n 4 li>til’ I niiN he 4 (iia 4 ntt.ilMl ip,ain for le- 
rinp'oMiient .O' ili''or Ix’ii! h\ me, Ills ot ;.:as uliieh 
1,., h, 1 n 4 khsdi.'.ed IiN the pio4 4 s, and h\ means 
ol )) 4 .it fr mi u.i ti' hnn'i'' e i-'e^ 1 li4> a))p'nalus 

iompii-'^ I '•^‘'t4m id pill da at ion ..lui ah-oiption 
(olnmns ,ind distill ition phuil •) . 11. B. 

^rlhij) -r d r/de/o/rsl for r, faction 

\ IhMi.nm V V IO2..T30, 21121:1 
\ hin to Idl •■'7d (.1 . I'.ir.h 731 a) 

SoiAhMs Ioi til.' m'kalno e\tia4‘(.on of fats, oils 
..in^, leMluim-, 4U-.. eonsisdiu' ot iiiixtiiies ol 
etlul .iml metii\! chkmnlcs. ar«‘ ]>iodn<e<l imni lom- 
nadi.d miNtiiHM of ellnl and niet nl ahmlmls bv 
th.‘ Pi.Kc.s of the ehnd imleiit 1he mixtuie of 
(Idondes hist uhj allied may be fi ai-t i(>|iatod to pio- 
dme on the one hand mixtures lelutively rich in 
„,ollnl 4 lilorid 4 n and on the othci hand pure ethyl 
cidoii.h' The use of the S4dvenK for puip.iM's of 
exit a. 1)011 is aKo claimed —.1. U B 

JVnr,« hrihe .rirrj.rr of ---. 

4'l„ m Kiilir '“'".'O'”',''*™, I',' , t ’'iqM Wa 
A diln to I23,;i!)t\ and BlBBb (J., lyiU, '^yA, 

Thk crude alkaloidal mixture, opium, le mixed 
5 nc«l'»ry. A ill. previously CNtracU.d powdered 


vegetable tiBBiio or leaf dust which has been niix^d 
with a concentrated solution of tiiuminium eul- 
phak"; the mixture is then exhausted with benzene, 
preferably containing up to 10% of alcohol; 
stiongly basic alkalonls, stub as morphine, arc re- 
tained, whilst feebly ba.sic ones, such as narcotine, 
pa.ss into the extiact. 1'he alkaloids in the extract 
aie mixed with more vegetable tissue which ha« 
hceii acidified uitli sulphiiiic acid, and the moist 
powdei IS exhausted with lienzeiic for tlic removal 
of fatty luatk'r. Sepaiation of tlio alkaloids in 
ea<-li ( a^-e horn tlu- powdeiei vegetable tissue then 
tollows areoidiiig (o the. method described earlier 
(lor nl )- 1) F 'r 

r^odinni nnd ])ot(i\'iiuin jonnnlrs; Prcpaiation of 
Fk'kiiof liein. Weike (Bm.b 11 , and 1). 
Strauss (J P 000.^04, 1 10 10. 

'rill, bolntum oblauiMl liy deconiposing calcium 
loiimite with solium oi piitassium sulphate, and 
M)iit.iniing e.dcinni lornuiti' and siilph.itc and alkali 
sulphate, in addition to alkali formate, is treated 
with scKliuni or potassium oxalate and with barium 
•lormate '1 he prei ipitate formed consists mainly 
of ( ah Him oxalate with a small (juaiiLity of banurfi 
siilphale, and may be used for the uianufacture of 
ox.du acid. The solulioii e.mtainiiig nearly pure 
.dkali lormate is ecapoialed, giving a product suit- 
able foi the piepaiation ol alkali oxalate by tho 
known liision method ~C. A Af 

Oxnftc (Hid. /b'oecs’s of pi cparafion of [from 

joKpir], (t 11 (lontard and A Keller, Assrs. to 
Cln'inual Foundation, Inc. U S P. 1,3.56,B37, 
10 10 20. Appl , 30 12 14 Kenewcvl 16 3.20. 

.Si ciiosh (100 pt.8 ) IS tieated with a mixture of pure 
sulphuiK acid (320 })ls ), pure mine acid (300 pts.), 
and water (380 pis ) in the presence of a eatalvst. 

— D. f! t. 

Sdlvfn and cmii/MOnsg Ibises' for capable of 

holdiui] a Innir pioportion of trafer. I Lifschutz. 

(1 P 32 f, 012, 17 2 17 

Alr.T\cH(iLF.sTKnoL ((i P. 3J8,S^00, J., 1020, 576 a) is 
mixed or melted with fats or oils Very pale salves 
and emulsions tan thus be produced possessing 
gieat vo^tnes^ and uniformity and a high water- 
content Aletachok'stciol molkMl with 2% of 
MiMdme IS capabh' cif takiug up 500% of wat-er. 

-J. H. B. 

Mrdicinal prcpaifitions , Production of from 

basic uroauic duc'^fuffs and yrost protein. A. -6. 
vorm Haaf mid Co G P. 324,747, 3.4.14. ^ * 
Ymsr protein obtained by liquefying yeast with 
sodium chloride is coloured with basic organic dye- 
stuffs possessing antiseptic pi^iperties, preferably 
Methyl Violet, Auramines or Saframiies, and then 
heated to about 123° C i-v means of siiperHbated 
steam to fix the dyestutfs and render them insepar- 
able from the protein by washing. The producte 
lotaiii the antiseptic properties of the dyestuffs,# 
.and may be used as foodstiitfs, disinfeetants or for 
medieinal pmpo.sos. That containing Methyl 
Violet (P.voctamn) servos for tlie prevention and 
treatment of foot-and-mouth disease. — J. H. L. 


Pciiznic ac9d; Manufacture of . ^ Commercial 

Besearcb Co , ,Vss4>4's of H. AV. AValkor and V. 
CM.bleutz. B: P 141,333, IP. 3 20. Conv,, 7.4.19. 
Ske it S.P, 1„332,028 of 11120, >.,.1920 , 291 A. 

Mitdiiaiic and process of making same. XV. N. 
Nagai, Assr. to M. 1). Bunnell. U.S.P. 1,366,877, 
26.10.20. Appl., 1.4.16. 

See E.P. 120,936 of ipi7; J., 1919, 90 a. 
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r\r'nolphfhalnn; Process for preparinq com- 
binntioiis of •, — with cnrhonntes of alkali metal. 
A. Von Sztankav, Assr to The Chomieal Founfla- 
tion, Inc. U.S.P. 1,3.57,182, 2.11.20. Appl.. 
19.6.14. 

See a.P. 286,020 of 1913; J.. 1915, 1167. 
Uyilrogemition piocesses. K 1* 152,710 .8c<? Xll. 


XXL-PHOTOGBAPHIC MATERIALS AND 
PROCESSES. 

Panekrumatic scnsit ivvness mthnit dyes, Ptodur- ( 

tiun of . J. (J. ami K R. Bullock i 

Communication No 92 from Kastman Kodak 
Pesean h L.ihor.it<)rv But. J Phot., 1920, 67, ' 
719-720. 

The fo^ obtained on the development ot some 
specially treate-l plates w .is lound to he dne to 
colonr-s^'iisitisini; of the him tulloned hv IokK'^o "> , 
tho dark-room larn[). The lohmi-sem^ili.sinji , 
productHl by a prelmiinary Inithmn in a solution oi 
sodium bisulphite ami ,sul)'e(|iient thoruiinh wadi- 
in^;; tlio dcoiee of sonsiti.'imft im reaws with the 
length of washing up to ('ert.un limits dependent 
on temperature and other K.ndiii.'iis \Sa''lHiu': 
with distilled water i- not ethnue nor is waHhing 
witli tap water without the pieliminary treatnieul 
Addition of alkaa to the wadung w.ilet, or a 
separate hath ut alkali, inena-e. toe ^enMtlsln^ 
effect, and washing m iieunal p(Un>Mum hi- 
carlionate solution i- moi*' (th<iitt Ntill \ei\ 
email ([nantitus .,1 (}dor:dt> aial luomi hs in tie 
wa.shin^ water, but not in the hi'ulpnit*' h.uu 

reduce tlie etfei t mg .= ho prodm • d h\ a 

preliminar\ l-atli ol siitphuiou. a< el hur not i>'. 
one of nnrm.t! "odiuni - i!|'!iit> I ne -i n ui i-'iog 
effect obtained « xtrmi-' to 7 '•mi,, - B \ 

Phntiii/rttidiU' U* 0 .01 » »-' ,.f iiimrilHi'ii 

- p \ > ami .N 1 ). St h ('..mmun!- 

latiofi trol l K /'!-■; to Ivdak R 't.u.h l..ihni i 
tory Brd .1 Ph-^ . ^' 2 *' 67. t>'U 6 d. Tt'f. 

By grainiio m l"■' 'Ut ' '••''iii .ip |"' 11 .tie » in 

photogra[(,'in negatii* -'T j "'i? t • "t all k "t fnui.o- 
geneitv in the 'ilwr d* }"' • hv iue to ihv 

mzo au'i d.'-'i.hu'i n 'U *t\ imir. .dial ptrt.^a. 

W'heti viewvd nr.il- r hivh i-;.'/.tom at mn to tin 
groui-mg ot the ji.irtnlvs lo -lomps. und- r 'mo! 
magniHfat.ou as in [OMii'cti'ii or mdari..m*nt i-i | 
to th*-* tuitluT .aggi'Ut,. rat .on ru t<^iv ■ lumj*' » isdov 

to the lun'dvd <\e 'id- ^erord hum u ^h. ' m 
dealt w'idi An .(j.p.iia'us j-. .!.Mr,h»d o\ 
means of whnh it [> 0 . d>!v t.. du nu a mimh<u 
to ex pres, s gra I noi' s ^ihi n i' r* , 1 -. rmhlv tr«. Irom 
ftiibpa tn e ml] in III e \ u im »gv f»t r!a 0 hj. 1 i un ,* r 
examination m proj*^' ted hv nn .uis ot ini 1 ro- • pe, 
giving known and adjU'tahh. fnagtutn at oui, on to 
a dcrtvn »f magm'ium ^ arhon.if#' a'onr ul* moilo : 
patc'^h of the *s/rceii tKumm.ile j hv ,i light ,it mui- 
.trolled interis.'v 'Ihe tw ^ p.il'lex ar*. vnw.d 
'through a mirr'-r, tin distaree of wlmh can h* 
adjll#t 4 ^ until tin rrr.nin app* araiu of the luoig* 
ftmi dlMppears The St-irdari 1 >f lomparison is 
A troiM-rwlesl xereeii, .ViO Iiiom t^ iK* irnh If I).. # 
M, are the distanie ,iml rnagnih dnui reaper tiveh 
of the crrH'rdine Herein, It, M, id the ohjvit, 

N the rulilit: of the Hf reef), md K tlie nil ng eijuivn 
lent to the oSput, then the gr imine-i^ U »n.', in 
verjwdy propnrtmn.il to 1, 1 ^ lh’Vf,I),/N tin 

rori'tUnt IB* Iiemg jirhitrarilv »ho(«en (ir,>inin<-'a- 
generally »>th dea«ut\ ; oKserTatisues are 

iherefwe iwuallr made on photometnr xtrip« nn I 
loi!?, phtUd agoinat rWndt,r. 

al.<w varica with y, the degre# of dowlopment , hut , 
thia hft» iirrt ba#i» foUjr rxannned. Tb§ ahape of the ! 

-- ■—*.,**« rtHL irfkif, m ndfen [ 


batch of emulsion and approximatelv eo for 
different batches of n given emulsion, but vanes 
greatly witli different emulsions. Graininoas vanes 
considerably wPh different developers, although 
not appreciably with changes of bromide or of tom- 
peraliiro for the same developer. Of two pyro 
dovelopius examined tlie less alkaline gave the l^s 
graiiuness, wlule of three qinnol-carbonato dc- 
vclopois the least alkaline gave tho must graininess, 
hut a caustic (piinol developer gave still more graini- 
nes.s. As the size ol the individual gram is inde- 
pendent ol the developer used, grainmess cannot bo 
a function of grum-si/e — -B. V S. 


Patents. 


-V-rut/ plitle Jmhlci't [uml 
Sicnuuis und HaKke \ -0 


uitrnsifiprH} sctrrns']. 
K P. 113.261, 3.7 17. 


An enhaiiisMl intensd\\ing effect, dependent on tlie 
i mis-'ion of se(‘<uulai \ r.idiiition by bodies exposed 
to pmn.iiv \-ia>s. is ohl. lined h> hacking up tlie 
muimUm' him by a lomposiP' screen eontaining 
elements ot vai.Mtig atoniu weights, tlie lighter 
eh iiHMits being ne.irei the sviisitivi* film For ex- 
ample, a siieen may I'umist ol 2 or 3 l.iyers of tin 
loll, a liver ol ineii 111 Dlls uxiide. and a layer <»f 
le.id. the tin foil hiung m i-mtait with llie neiisitive 
sbirlai- of the plate 'Hie gi.umm-'S et the ordinary 
inti ii'ifv mg St I I'l'u I nrujiosed oi a mincial salt i.s 
ivoiiled- B \ .S 


s'/ / I'cr 1 'UN pi(U m/,* ttiid j>n>il tn I ^ , I'roCi <( of redur> ao 
thr \h iht’\ osthci f>( N Sul/.hergel. 

r s P ) 356 2 :'. 6 , 19 19 29 Appl . 26 1 1.5. 

R. 11. wed 7 9 20 

'lHh li;J»i-st nsltlV ell. - ol pin «l- .g I .1 ph 1( sllvci 1 (Ull- 
pouT'^I's i> With ‘•oltil’on 

veiul'le let t Ol \ atiuh B \ S 
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/•./• it . ' 
r,,l X 
Dipt 1 

1 1 s rt- o 

Ilol - U t I 


. I fi' n of Oi u lil>i*t Ih<i 

( ’ K Mumo. Ill i < 1* How/ !' ( s 

\ / I e ( n . u I 1 1 9 1 \1 a V 1929 2 I p 

pi miul'Mii tie' I'.n d v i> e ,md i 'm 
1 \ 1 ,( .i\\. d !. V s. usii i\i ni - . to 

'* I .ii.dit "I c 'aim d\ li.iirjlt h , i 
il t I >1. t( t • ii< ouiati w In n f'l . ! 
, il r iii. In * xphoii.ii h\ mlla 
•Jit J l ( , il '( .1 Ve 6 d' ’.ii i'' • 
<1 ti ') 111 .iti'l 1 p< 


I'h lla 
1. iue* . 


.md 


1 if. 


. f u ,1' s ill.* I im* . I 

, in i !..m/l, 'V 1*1! il .Ni' 

,ln " s M . 'll r-- i el 5 ui 
51 iiM'ieiiua 'i\ Il »m.' v. . 

1 ' r ui-iUir .ii Ml I h* 

j. jj. . » iV I h.»rg* 1 ot' glad 
Si| ) ,M'd J 9 ‘i g 1 il M 

r -ml t' e pi -pu! i\ 
Uv.lv ti.i II t and l<f't 

P„. V tv ..| .it 


-t am-'d .it 5 m ( In t K- 
d. ton. If ..1 . \|i eu , 

i; fl , i.mi tim- s ..t ti ill 
, d. 'euat* .1 w 9 >1 » No f 
1 iKist 1 . p> ml ibi’r 
.. I . II . ami 111 i- M 

f ol |u .!\ Toll o', b, i’ 

1 .. I ip u itn H wi ri r* -i" 

..| tlo.t ol 19 fivti I'.iU- 
n -.1 the tl\r< e gr.id. ' - 

1 . 0 h fl ippnr- nt sp. do g.r aviU. s w *'r*' 9 '> | (i 

d M'/f, V, 1717, l''.52 .md Ih2 m p< r 
rpiiv.d. nt lo^f'i, 192 and 91 of tiust i.f |9 <!vi ' 
iite ol .ipj/iirent •')> uu 1 21 In the ]■’' 

.mT r!.uiuhit*d TNT pro<l'e*xl an •xp.m i 

-,p,.»l mill! ot th.d U 1 V 1 M hv 19 .iv n o. • 
•mpa r.il i V '• ,t « si . / ! th* I hr- *' j;i ,oh'S ol I ^ | ‘ 

a' {(| virvighf ti'fl .ammormi dvuamit*'' tae*''. 
»e.t TV1 vra/l* III m best m, far as "■9* 

l.s.sMng plop .fni '»l" 'om.Tiieil INI 
OMiv^Hfullv delonaf.d with a No W drtoieiMU iM' 

1 hldioft ot 19 water niid with a '' 

lontt{/*r when mixed with 5 of wati-r 
lining ;<Kents, to prevent detonation of 7 N I " ^ 
» No, H detonator, HT id water, r>r 16 m J''' ’ ' 
jiuhr, or 90 "v uf *wKlium chloride mav w ftdd**d. .> 
to prrvftni coirtittuniia cfimbuxtion, 2 ^ 

52T of kwaelstttKr K The rwtjlu of pr » 
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tic^l field tests with T.N.T. by the U.S. Bureau, of 
Mines and by the Ajrncultural College of Wiseoiwin 
University iridicatc that the explosive can Ixi safely 
iiewi for splitting Ix^uldois, rernovijig stumps, anil 
splitting logs, the best effects being obtained witli 
a No. 8 detonator and justifying its increased cost 
as cornjiaied witli a .No. G. 'i'he aniount of T.N T 
requiied is about 75 ^ of the iieeessaiy diargi' with 
20,i aninioiii.i dynamite, ov<'rloading ol inifirojierlv 
cariridgi'd nialmial may pi ove dangerous Moistuie 
does not niateiialU ajfia t th(‘ woik, and grade JIf 
Will <l(‘tonate i oinpletely even under water, so th.it 
the ienun.il ol stumps' iii.iy be tamed out in the 
wet season, wlien the soft giound taiilitates the 
boring ol lioli'S and the working lO'^t is tlieicfoie 
eonsKlerablv leducod. For most piirpost's giade III. 
IS found to he rnovt suitahio 'I he he.iltli of lla> 
wankers n not noticeably affe< ted m open-aii woik 

— W. .1 

T n nit ioioJ note , oj difonuluin of - - 

V. F ]Munro(' and S P. Howell Phx Aniei 

IMiil Soe , veil), 59, HH ‘22.1 (Bepiint ) 

Thk tnnitiololueno used had H>lidif p hO 2^ (' , 
cund nitrogen (oubnt LS 32 as tb'lermined b\ 
Dumas metliod, Ol IK n .is lound b\ a iiiodifKa- 
timi ol the Ivieldahl iiudhu l A Mn lu'l jim ssiire* 
gaiigi' w.is ine l tlu' (li.irges Ixoiig wra))p<d in tin- 
loil and I'xplud.d wiili a No k d. ton.Uoi , ami tlu 
tletoiialion preilmt. wiie aii.il\''id in HuikH’s 
modihi .ilion ol llu> Oi-^.p apjmr.itiis (I lnd Fng 
Cliein . IPIG S, 22“^ 231) i'’iom ten exjieiimenm 

w n h 1 1 iniiiololm nc ( h.ii m , ol 25 .5(1 75 lOo 15ii 
2()il 25i). 3011. .TiO. .mi 15(i g wilh loa ling deiiM- 
lu's intie.miiig liom (I o')l(i to OODf, the ni.iximum 
and niiiinnum .miount'^ ol 'm-i mis pm I'u is \\< iv .is 
f' lions (’() Gill (’() (>u 7 .512 . II 2' (5 
11* d ( II,, 2 3 t) t . X_, ],5(i, 13.3 .\n odoiii ol 

aiiniioiim .m <3 - muI m eu'i v ( n- its o hmaiuei 

ill a '•ingle < \p( u"U III g.Uv'dl'li 'Inoexp. II- 

Iiieiits with 1 1 Dili ' ol (b n-ii\ 1) ''G .Iiid I .'i'l 

i'''[u(tnels •li(V,.(l thif llie dmiDU mum's iie 
.iltm.itioii in Fu ihloi'in.m piodium S'llul (um- 
IudI mil pi iliu I ' n 11 •' fmin i in t he g.ing<' .il tei tl'<' 
exp.'i iiii, I'l- iho .iiri)ini1 • Imin ihn r ‘Aid ■: < li.ug< s 
Is'i <• '' 5 ) I ' ,Di 1 *' 25 . .iml 1 1 ('III .1 |( Kl u ( liai m* 

.3 75 g Mu' iMi'iunl ol solid iii.illei .ippe.irs lode- 
« I e I"' n 1 1 II t hi u I i'.Jit of t lie t liai '>( and 1 o im i eas(' 
w nil ifs d, II i;\ '1 111 ' I o'ii]K»su ion ,ifi( 1 < liminatiii'!: 

i onl imin itiiie sidisfames w.m - il. 103 , t'. 

OG) 07 \ 2 \ (]i '< rmm it ion of the g.isos 

ali-'iil'«il iiv liie --olid [irodui m imlu.ited Gil i e 
]»( r g the ( olll|Uis|i 11 '1 of the .)ho|h((l g.'lS W .Is 

('(* 71 3 . ('ll , 1 0. N 27 7 . 'I'lie amount 

ali'-ie in d n loo small to alteil the .iii.alysis <if the 
g.isi'iiiis d( lon.ilion piO'liii ts \\' .] W 

,’1/e / Ml ir lilt , J’l I i>'n<iii'in mul fii ajici { of . 

,\ St<‘l tii.ii lu r / ges ,K(iii<v-u Spieiigsioffv. . 

1!»20. 15, 211 212 

Tin e\f I .lonlinai \ sriisit i\ ('ne^s of niennric azidi' 
piohihils jis m.muf.ieturo and ('injdovment lommer- 
(i.lK. Iml n in i\ hi' piep.ned with tompaiatne 
s,(i( t\ on .1 hihoraliwv srah' if slim ent preeantunis 
,Do .idopted -\ sMiuhon of (1.5 g ol sodium azub' 
IS (b'( lUiipi'sed wnli (omenlialed sidplmrie mid, 
ami 1 1"’ gasomis Indregeii iiitiidi' is passed into 
10 g ol iiu'H ui u‘ oxub' in ‘200 ( e of boiling w alei 
The liid nii'KUin a'ude solnlum pKi'Iiifetl is jiassed 
tbrougli .1 filter punidml willi a Iiot-watei ja(k«'t, 
nml /he hill all' m gently sliire'l wuth a womlen 
splmti'i iluriiu!; (oolingto prevent formationof er\s 
tills longer tiiaii 1 mtn , winch nro extiu'mely seiisi- 
tt\o e\en under wafer and (o schuk' the nzido as 
n .r\slallnu' mass ni winch slate it .s not appreei- 
•ibh nmie sensitive timn sihei fulminate.^ threat 
rare is demanded in the hamlling of tho filter and 
funnel after filtration on account of possible de- 
position of needle crystals. Mercuric aaide may 


also be produced as a powdery mass of less sensitive'- 
nc.ss than lead azido by mixing solutions of soditAn 
azide and mercuric nitrate. The sensitive form may 
be produced from this variety by solution and crys- 
tallisation. Although mercuric azide has the same 
niolei ular weight as mercuric fulminate, and de- 
velops an equal volume of gas on detonation, its 
bi isance is ahoui 20 — 30 times as great.— AV. J. W. 

,STuo/i c/c.s.s iiou'dirs, Dctcrmxnniion of minf^Tal 
rt"ndiic in — C. Lntri. (liorn. C3liim. Ind. 
App) , 1020, 2, 214 210. 

Five g of the finely divided jmwder is treated with 
ahout H g. of pyridine in a beaker which is immersed 
at inteiviih in a w'ater bath. After 4H hrs. the 
maton.al will have Ix'en eonverted into a mobile 
li<|Uid, the contents of the beaker are treated with 
20 c e of alcohol and filtered through a Gooch 
( rncible, and the residue washed with alcohol, ether, 
Imt benz<*ne, diliiL* liydrof hlonc acid, and water, 
and llien ignited to incipient incandescence and 
weiglu'd The method is also suitable for the deter- 
mination of graphite in smokeless pow'ders. 

- C. A. M. 

*IIr luniit I odiid'f'iiifJ ! Sf’U'sif iveni’'i‘i of to 

iiiP(luniu<d sIkk k us ((itnjxircd with that of hdjo- 
ml lo-comjtnundif of simdni constitution . C, F, 
v.in Dum Rei 3'rav Cliim,. 1920, 39, 685 — 688. 
iCf .J , 1019, 607 a, 1920, 670 a ) 

111 \ wn uoDiiufKVYi. IS moie '-eimitive to mechanical 
Aiork Ilian tnnitrobrnzcne, Imt is miicii lo«s sensi- 
tise than tnnitro))lu'inlmeth\lnitraiiiine and 
hexa lilt rod iplionyl oxide and siilpbiclo — AV G 

Fatlsts. 

pK/pilJi’nl poudii, Olid jD'/CCs.s' of iiioLiiui some. 
V I. B Hi'iining, A'^sr to F I du Pont de 
Nemoiiis .and C’o F !8 P 1,3.57,865 , 2 11 20. 
Appl . .3 3 ‘20 

A x o.w gen ill 1 iv.il i\ »' of a mel.il i aji.iblo ol reducing 
fouling IS adde 1 in a finelv-(lj\ idod condition to a 
piopellent powd<'r — W .T "W 

, lU tonoi uMf oO! nt for shills, imnrs^ and detonatoi s. 
\Vesil,dis(-b-.\nh:iltis(.he SpreiigstolT A -G. G P. 
201 K30, 20 1 15 

Disn uovi.KYLox \Mini s, esper mils dinitrodimctbvl- 
I MX.anmlc, mav be used as detonating agents Di- 
nit 1 odimetlu loxaniuh' is .i white substamc, which 
’ does not att.iek the skin, and is not toxic. It gives 
.1 lead blo( k expansion equal to that of picric acid, 

, but !<: Ic'-s si'usitive to shock than tlie latter, and 
' .D- > than alipbati'i nitric csteis. such as guncotton. 

— W.J.W. 

jr * 

' Sinohih'ss jinndcr, Monufnifurp of . Chem 

; Fabr vorni Wciler-ter .Moer. G.P. 3(X),635, 

IIOIG 

To nurcaSi' the stabiliiv, and N:duce the ignition 
temperature of iiitna ellulo'^e, or nitrocellulose^ and 
iiiti ('glvceiiii powdeis, aUvlarN Icyanamidos or di- 
al \k\.iuamides, sueli as nu'tlivlphenyleyanamide 
ol diplieiiNle\ananude. aiv added. — W. J. \V 

' Smo\iJc<is pmrdeis: Tt catment of . C'laossen. 

(; P .300.726, 25.4.17. 

Smoki i.i-ss liowder is tieated supei ficially with a 
I fusible, aiomalie iiitro-compouud in order to pro- 
I mote juogre^-sive rombustion and to control the gas 
j jiiessiire — .1. W 

I \itiofion of u'fhs of rrUidose: Process for the . 

I T Niederlamlor. G. P. 300, /lO, 14.5.16. 

I 3 HK cellulose (c.i/., paper) is passed through the 
nitr.ition bath by means of mochanically opiirat^ 
suction rollers, whereby the nitration acid is drawn 
through the cellulose. To avoid decomposition of 
tho nitrocellulose aftor nitration, a water spray ia 
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eii^ployed duritj^ the subsequent operations (proas- 
ing etc.) preceding pulping. — W. J. W. 


Compi'esx^d explosive chnrues; Proihefion of . 

von Sfhrbtter. G.P. 304.299, 9 11.17. 


The sensitiveness of explosive eluirges may be re- 
duced by melling tlio exiiIoNue. .ind tlien i)ieaking 
it up into large fnigments bi'fore pre'«''ing 


1 

i 


Explosive for mihtani put poses; Mtunifnclur c of an 
Deutsche Si'renj,‘st<)lF .V -G. G P 32") 

2.3.4 18. 

NiTRoeFM.n o.sK IS nii\i' 1 nn O r water witli in^olnbl)' 
nitrohvdroj.u bons, mu li ti imiiotoliu n*' or ttiiu- 
tronapbt halone, ainl litc \\i‘t inixluie is tlieu eoin- 
pressetl. Tlie lini''h*'vl » an lu' detoiiatfi 

either in a W('t or dry vtale - ^\ .1 

Ineentharti eoinpot.itum'^ ; Manu foehn e <>f - 

Obei-"* hlesix h(' Sf>rf‘ne''tolF \ (1 (J P ( 

♦ 302,420. 10 16. and (lO 302 600, 12 0 16 

(a) An iruendiarN ( oiap»)'it ion .<o,si>is of iiiti"- 
(N'llukxso dis-'olvid m .i i nnhu-.! iM*' '‘•>l\eui whi»h 
innv havo an o\\ o^i-t .irner in ^nsprn''nui (ii) 'I'o 
en-ure rapid an I .sifo iof>iti"n with an enliancod 
efFect. a naxtiiio of pM<ldor.iro. nitroh\dr»>< arbon, 
and wixmI nual nnv bo nuorporat-<l with the 
material -W d W 

Fireu'Orls enwj.n^ to u l/ar: ' n . >f F. 

Book G P 3<'i,;r,6 2'» 10 p, 

In fireworks oon,j)o^ii ion lu li i-. P> n j d 
charred woodnu d ot 'rv)i;'i in..\ br ''.d>-.f i’ -n, ,) 
for -ulphur. roMti, --bolj.i. . r\ - I \\ 


hardness, P.H., was calculated from the formula 
P.I^5. = P/x*, where P is the load and x the width of 
the indentation from corner to corner along the 
cutting edgb. Among the metals and alloys tested 
were (opper, annealed and hard drawn ; naval braes; 
delta nielals; pearlitie steels witii 018 and 0‘43% C. 
forged, water (ineiuhed, water (juenched ana 
tempered, and oil quenched ; spring steel ; ausPmitic 
mangane.se steel , and marteiiMiic steel. Oonsistcnt 
lesults were ohtaineil, the ti'st heing senutivo to 
slight (Iillereiu'es ol haidness I'vmi in tlie luirdost 
umt.ils 'Hie si.ile of hardimss gneii hy this tf>st 
Is equally a})plnahle to the hardest and softest 
metals J. 4V . D. 

Ihinlness ; M easin e mnit of hufh detfrees of . 

.1. fnnes .1 Inst Meili. Kng . 1020, Ob') 932. 
3'iih h mines., (II) of .1 niiiieri.d (hqx'nds on the 
ptopeil'es, .uul tlie following ioriiinla is 
ciieii .( Ill' uis ol di>t<*! mining .ind nnaisniing 
it - 

(.3 ; t.\)M3dN) Q* 

II 

96 N» C* 

where X IS ih.' r.itio of moltilus of diiingo of sijio 
'o modnl’ifi of « Image of siiaiie, (1 the modulus of 
< hango ol shapi', and (,» tlie iimitiiig sln-ar stress, 
! ii<)>e tlirei* hiitors ).in le.nhK la' determined 
St p,ii.it4'I> . .iml il te>t pietesol mialerale si/,»> (rods 
ol ol in diain mil 3 m long) aie .uailahle, two 
.'1 i!n)<*-i 'nsi.uits (’and .N . m.iN lie measure 1 with 
dmo-.l an\ dtMr'd degi'e of re < urai \ is mote 

dilht nit 10 nie.isure, «.spMm!lv with hnttle 

.-‘Orud d W I) 

lloidin'ss ft shot) H S and d .S (J Priniro-e 
.1 Inst Me. h Ko/ . I'eio, :r,|. 


XXIII.- ANALYSIS. 

fjihnus popt r Tieutrt‘'>i <>f rt I 1 -I M.itd 

Analyst. I02i). t.b 11 2 4 M 

Ked lOmiM p.iper, . 1 ' boj/b’, i’ 't r».id.l'. sv. titd 
bv .upUM/Us ( 'Sing 1.) lie -t'lng of tb* 

origin. d p.iper mb lo.-.n lie* 'altet nu»v b** r* - 

m'Jie<i b\ immersing tim b»>oks ot {•.•p»r-. lor soiU' 
hour.H in ,iL oh.)l <nnl.iinni/ I oi < 're.niraN 1 
hydrixblore e el .irel th. n fin.: tb. m wiin 

ah oho in a .Soxhe i .ipjMr.uus until no more lel 
(olonri.'ig mitr.r i-i t.n.oved 'I'le h .'ks are th» n 
dried at lO*i (’ Nom.' ot die re.] obrnring nmt’er 
of th.^ I'.trnns is^\:r.i'N‘d m ad In no t'. ♦}'>■ r.eU) 

. W P S 

Air nniih/vi n;pntnfus, /m;o 'O ''mod 'n fl“' 
Tfiddmo' gf’/o'/eZ K (' I'r'defuk .\n.dNsl, 

1921 b 45. lot> no 

The j’ombust ion ( ...If) b» ;■ ut the .jppai.n n in i e 
i in. sherO r dun U’ ld. ’b- stmu ) .; in )eng»r. 
and the mark ..n t'.e sO m h p',n*d ) in drove tlo’ 
shoulder. 'I'In ^e r.te.i.br at e-n^ j.r.'v.iO, to M,rii< 

* the obs. ,ir;0 loe ot de gi ,) In.i' len bv tie 

product^ of ^ombiiOon. o.j |i*q)eft . 1* ariing i* 
Tlot rwjtiireil Forffeo rb»‘ irm-e, il ot dfeps ot 
mercury foll«'iling m tin bo:- <1 tie u 'ef t 'p 

rendered earner VV P S 

Pristn-hardnrss ^of ] B P^ Iftiigb .1 

Inst, Me<h. Foig., 19Jo ” 0 ! pi j 

TkbT piftees. preler.d.h sqn.ire pti-n.*, -f the ,*iin»e 
maU^riabs are 0> m detit one atedber, when 

placed cruant-wia#, and «.)n‘U'*tcnt bar loess 
art* ohUin^rHjy dividing the applied loads bv the 
Mtuair^ of nny ftharncten.stic linear dfm«*naion of 
tho deprmioD producwl; mcasHrcm<»»d of th« wbith 
ipm iho gw*tor iic<tiracy, hut the doptb i* moro ; 

Itui tbo t^tf oiirriod ooi w# priam ; 


'I'wo new tvpts ol i' 'me iiueii.M.s )i»e dt's.nisd 
i be « l.istie ..i.niiin d\ n.utioni. tei and a Imtdie- 
it> ti ! me with a !»►'■ d'd'iin <l\ •» i moim ter In tb 

lit • I \ pe u-re Is in.t !e ol ! 1 e |.t 11 ). Ipi-’ et ibe el.isl ' 

■ I. i..n:).»lion ot iht.e sntlw lent 1\ strong st*.! 

uhinin'i to no.is'itr' tb» lo.i 1 .ippl:e<l t.<) tlie t.s' 
l> . , This d* I Ol m.tt ion Is iM '» gill I’M 1 and meaeir, i| 
le in. .m ' ot .i r'. tMUv . .ddn ,i'. : iv' U'x 3 he ' ..ef 
i i|i(<!ied bv I "i-fon *' MU {.M-M ri I'l n. Mii 
.It I .m o'ln. nt . i i b" m* i!io<l i > d. > i li* d md d^" 

« Ml pb’ torn' .|. job in ii< i(oi le, nu .ms .-i mIo 1* 

. f. (ith of tin. ball or .one miprmt medi m ■ 

). ' w lido -til! m 1 1 lu.i' bme . m ’ 

no > I .iM’ii it.dv to ti'f! n.iM In tl.o s.(,>iid 

ivo ul t.'U.ii"; III I' bme \ dep'h mdu itoi '• n -d 

5.)1 .»M nr.'t.ds M.t.lM't 5 f.,. d.plb >f the mi’im' 

■i load I'v appliixi by means of .m oil . o. ! 
fivdr mio pr.'Ss, the |oa 1 miln moiH >f wl.i'b ■ u 
)v»s \ irn'l in lour degr. • s ot si toot in nes, e.p i 
tons. i»«i.l the h’.id apfdiel IS in- iMiirMl b\ me .1 
ot .1 p»'n inl'im d’ nanMino t.o T.ibb ,u« g • ' 
boning ( omp.'M I- ri'. Iw'w on bardri-s. v du.‘ i b 
t M.n d w It!', ditf. r-nt st » , 1. ■-'* <1 b. t ' e d.ff' r- i 

n.ib.vl- d M’ I) 

/ iMi'.o vom rr ^MJf n»).!‘ f r r , f hr of thf f.>r il* < 

}> itntiff the t on f * a f H) f KOI (-f ihj ’if oil « if 'o/ m. ■' < ' 

solutions B WiigiM r / .mgew (tote, 1'‘2" 
it, 262 261 

4 HE immer »^on r.-f r.u tom. >< i h rM'r.mme. 'I- 1 ‘ 

m.-amv for the ''irnple an. I aMurule <s,t'm,»!5 .i ' 
rb)> eofi. en*rat loim of ft.'lut ion’', for the prep it ’ 
a'*d 'b'.kmg of 't, in lard Holntior'* an I !"< 
."Utmniton of pnrilv .4 reagents Iteaduus i 
"T even 0 (Ci, of a *!mile division fan b.' mel' • 
a.T'urafV Before uoe the instrument ^l!o d ! * 
f’hf'ekcd will) floftillcd water at 17 7/' the ' 
fonUining ftoluitonn undor cjcamtuntien 
plafNNi tiimuKiinwunly in iho hiith. if Gie ^ 
rend* Ifi nftw nn inii^rrnl of t to 3 inin^., b *' 
ftiHttmcd th4it tlw #01011011$ hm $ttnjn<8l th’ 
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rect tenip<>ratur(5, but this is preferably checked by 
a therinornetor. Differences of temperature of^the 
prism and of the solutions will l>e indicated by a 
blurred or double line. In praeticii, sii^le ieadinji;s ^ 
of the instruinenl are insnlluK'nl, th<‘v filu)uld be i 
KlipplenienU'd by readirip;s of 15 to 20 dilutions of i 
the .solution In the (ompilation ol roll :if toineter 
tabh’s, averatu' values must not Ix' ^iven, as <x|ua) 
iiieieaso.s in tlie coik ('titration do not (otie^[)oml to 
eijiial iiK renients on tho s( ale Thus sodium 
(lilondi* com entrations of 5, 10. 15, and 20 give , 
readings of 07 2, 5S 5, 70 2 .and On 5, whidi, taking 
water as 15, correspond to 22 2. 21 0, 20 7, and 20 Oj 
s< ale diviMon^ Wlu'ii lesnlt^ ot analvsis of reagents 
nt(M(iioi<'d. it isdesnabh' to (piote the refi a( toinetei 
value and Ihe ''pecifn gia\i(\, in ad lition to tlie 
perent ag(' piirit\ — W .1 AV. 

A(vJ (inti finufioii'i, lniWnifuiii of 

oixl iltm I ''f t iiioi ioi] I M Kolthoff Tlet li.i\ 

Cliim 1020, 072-070 

1 u K a<idi( OT base naiiiie ol .i snl)''t.in( (' nun b< 
a'.fertained bv d< tci niinin-^ Ibe ll-nm or Oll-ion 
( om entr.it I'lii ( olor iimOin .dlv ft\ tlie ineibod ol 
indieatois alter the additioTi of a known amount 
tinsuHn lent lor m ul i .dm.'! ion > ol sinnig ai oi 
base, as Ihe case niav he For d< term in ing 1 hv 
uuantit\ ol .u idle or ha>ic gionp pi<-^<nt, the^^oii- 
,ln(tivit\ titration imdliod ( 1^ F>20 52nA, 

7.05 a1 Is I c( omnu'rided - W d 

V,d/,/,UM( m/d, Cnti iiiicfni ,lr 1 1 ni, n><tf to n <-/ - -- 
uj (rln.in p/io./.mo .r a, nJ on<} 
rfnninnim I. AV W mkh i Z .mgou Clam. 
1020. kd, 2‘'7--2''>^ 

T(, ,,,.'^enl in. ' ipilalicn ol a sni.dl nnount (.f (.d- 
Mum .i^.sulphat. Mmsul.-iameimb.s.Ui. ij- ( < 
ot 10 ll^dIollootn_ .in ! (ont.iiiiing Oo g «• 
.niiinonium < hh>i ah' .md -> ( ' ol 10 . 

III,. Ill, 1.. 1- lli'.i nliit..! .Mil. I 'll ' I I 
.IM.l'l I. ll"l OIMI' "'7' 

,li|r l.i pt. . I| M.llimi ..t pll.i'pIl'IM'' •I'"' ■" 

'■•""I"' I''"'-"’'"” "o'.ro'id'o':, 

,,, ft.iHi In tlie picsiune ot 00 >- 0 ) l 
pl.'Vlmn ,1 id tl’i tMi'dit cd 111 . died pie. ipitat. 

,1 1 IMI-, .r , ,|1,1 1 lui.'i I I ‘ 

' I,,,,... IMI.' iii.i. I "I 111 ^'"i" 

Ipimii; .111. I I- "'ll' iii..i'.il''.<''|' I’"- 
„| I,,,'.. .1 ‘iliiimti .it .■|■l•'|||'l'■| 't'lpli.'t'' : 

.n... o ■■'..p.ii"'- 

,''„i ,,,,.1 .i.i.tMPtO' ■ll"'■|'"t .^ho-omu"- 
7,„. M t'..il "1 III ■ I'l.. l|"t.ll<'- c ' 

d n ' ('blm"'']ih’' ">1.1 

0'..’'“ 

,,,,„l,iion IS udiiMi ’uioiiiTh the llask 

n nl III I ■I'''”" ,.',.',1 .Mill "li"' 

ii.i.l 111' ''' '.'''""'r,, .1 I.O' ll I..Mt.-.I .Mib 

'T ''I tlumyii.Ml.- IM 

s I hloi IOC 1 ' , , ,,. iron 


overcome by adding a definite amount 
lead fwlution to the test sohition More the lead i« 
titrated, atlowan. e Wine made aubswiuently for the 
amoiml of tho added lead. AV. P. S. 

Patfnt. 

Fatmtrenm. tl .S P 1,M7,168 ,S'fC XIXa. 

S..e Ills., pap.-s (.0 812, //i/,/r«m,bun.i (IWrmoia): 
l''hinhfii of oils. Hid, Lvl)ncnnt<> (Abrams arid 
otheis)'^ S15, Naphihalcni'i^ulphonic n(n/.<i (Ambler 
and \Vllerr^) Hit), (^Id fuJic ond tpu’rciinm rx- 
■,:„hV(.l,.sl...-Miielle.), Wool on, I cotton «br«.j 

(l)iivk) Fi'imrahititii omt hnit-conduitivity of 

(' ,d,’ (C.l.mih,,). S1.8. Fo,hom hopohronnU 

(l.'l..iii.v); Sodiom lnj,t,o,„lpl,<lc ‘-.''‘''KUr 
II,...,„,k1), ll,i,lrosnli,lut,' < "iruiha s) 81J. /ol‘e 

0, „l (llollaMd), Titono, niohir, onil iontolii audt 
lll'ilin ami (lill.'i, .Si./p/iiii mono, hloi otc in »lli»- 

1, ?,-,'/ (^.^ 1 . and iilliersi 822, I--'" 

s^o/ dlabouL.v), -l/srn/r 

p.i-nio). H21, ll <iter lu fots ami oih ^ 

rn\af»mfrd fafU, acuh (Tsnjimoto) ^27, 

,a,tahis„ (Pearson), Nitiotjenin ferhJisrrs 
'so^ ilkahiui'i of ratr stnior (Briilins) (Von 

bVlienlx'r'O 829, llrdiKniq .sii{i(irs (Toneseii lUifl 

\ .ueolKir.dso Biowne), D(’e(/o.sc (Poriiei ) ; Df fr’r- 

ol cop, or atiiiiiym Nf"; 

kiilv) HdO, Vai in Man milk (Diiv) 831. ^drites 
(Hunennn). 8:52 (hminii U(id<^ 

(Cm km-') 831, aSO/ioAc/csx jmiidcrb (Lutri). 


;;'i';;:;,VM’:oa,i,ti..0i''i.ii''’'‘>f'''v ^ 

,'s('7 -858 

1 f .Midi (.uani dies (d lend Milpbate 

|v the tdiation Ol siimii 0 , , nn-minnium 


j 1020. IBV 

,1„. tilMt'iiii 2 V;\','0i;j;;;m\V' a'Oramnioni'.ii'i 

nmiii.iiiii.i'' tannin eolntion as in- 

,„.,lvl,d..l'’ "S ')■ tl..’ end-point 

d,e„l..i i,he slinvness of iTje ronet.on 


Patent List, 

The dates inven in Urn. list nre, in the ca*6 of Applies 
tiona for Paients. those of application, and in the of 

('omplcto Specifications accepted, those of the Official 
.fourmals m which the accepOince is announced Complete 
Specific ilions thus advertised as accepted 
^peclion at the Patent Office immediately, and to opposi- 
tion within two month? of the dale civen 


I OEXKPAF. IM.\M\ AIACIIIXERY. 

AiM’i II vnoNs 

\\Umi .ind Pamoiis EdKuing and drying appa- 

,,,(ns ;tt!i'i7. IV, n. 

Ba\le\ C< iiti ifugal soparatiiig-matlnnes. do,UUl. 

'^ Bollrmaiui ^roic.^s for ('vgporating liquid.^. 

;C !U9 Dee 10 , ’r 

ButtomleN. A\oelcs, .nia Meiz and MeLcilati. 
E.iige-scale power iiioduction. 3f.*.b0. Dec. d. 
ih'ltomUw ami otbeis 31.201. Ncr H 
Blown Mixing-maeliines 33,^10. Xov. 10. 

I-Mm i Ui-Miard. and Sulmaii* Processes Oivmlving 
rt'.Ktions between gai.es and liquids. JV3,H50. 

Ale.iiis lor eom eiitriiting liquids. 34,273. 

^^'(dlUSliarples Speeialtv ('o ). Centrifugal sepa-* 
intinu ot substanee-^ 335.38. 

Ciimslec AliMiig-macluncs. .U. 928 Dec. 1. 

II dl and Ahlls. Crinding and ciusliing mills. 

3177! Div. 9 ^ 

1 ! udMil’mJrvies , a n d H udso i*i . 1 h'T< . a nd Co . Dry- 
in.r 31,011. Dex 8 - 

•{;:;;:5nn^’nn;rK™;,. Intximl'and- Chemical 
Res('aiTh Co. Produeing oheiiiK'al reactions by 
turn ol beat. 34,(.ll. Dec. 8. ^ oq 

Dlino. Centrifugal separators, .id, 765. 3U. 

Raper and SuUlifYe. Rixrovcry of gases or 


vauours. 34,835. Dec. 9. 
Thomas and Williams. 33,904. 


See II. 
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(. Complete Specu-ications Accepted. 

10,101 (^1918)* Surface Combustion Co. Apparar 
tus for mixing gases. (117,(312.) Dee. 8. 

11,183 (1919). Du Pont Oo Nomouis unti Co. 
JRecovory of solvents. (130,9(32.) Dtx'. 15. 

13,70(3 (1919). McInUre. Ceutritugal machines 

for separating liquids, seuu-hqiiids, etc. (154,641.) 
Dec. 15. 

17,221 (1919). llaibet et Fils et Cie. Regulat- 
ing operations in rectiHois lor n'ctilying mixtures 
of liquihini gasee. (129,(j4S ) iX'e. 15. 

21,674(1919). Mai ks (Akt. industaro). Concen- 
tration, evaporation, etc (154,355 ) Dec 8. 

25,189 (1919). Stead. Kiaporating piocessea. 
(154,762.) Dee. 15. 

28,209 (1919) llroadlev. tJnnding-machines. 
(154,434.) Dec>. 8. 

1678 (1920). I3u>cli. Filtering or deivatering 

presses. (154,817.) Dte l>. 

1975 (1920). Fi*'v. lleat-interciiange devices 

such as e\aporatois t te (142,077.) Dee. 8. 

2827 (1920). Fills (Kouml.ition Oven Corp.) 

Distiilatnm ovens. (151, '^19 1 Dix'. lo 

10,227 (1920). McIntyre, and Miln and 

DryingH\\ liiulers (l>l 5t)s) ()(<' 8. 

10.5^2 (1920) Nlumdt Htsoieiv 4>t volatile 
solvents. (Ill "39) \U 15 

12,827 (192*0 llakt Ilia IX 


II—FFFL; (i.\S, Ml.M’lKAL Oll.S AND 
WAXFS, DFsl Urci 1\ F DIS I'lLl. \Tl()N , 
HKAIINF , LKillTlNi; 

ApPI H \T1<)Ns 

Armstrong l*iO(<>> oi lu.ikmij; liquid nu‘i 
Dee. id (Au^tiia, 16 2.11) 

Piodtuiioii oi tu*'l 31. "21 Dte I* 

(F S . 10 12 19 I 

lloheig, and fts lirn>-( iteiiin a! l.aUn .ito’ n Ltd 
PreparatuJi ol In^ruto 3L2'n !)*« .3 

flott<»ml*y, Uetk' and .Mi /.and Xo I i il m Pi>'- 
du( tiun ol sii'.tiii lor < .u l'on:.>in/ ]>.ani lor U:***- 
seale fxrwer jin-dn' lion 3t.2id ll's 3 

llottoiii!*'\ , WtH'ks, iind M'l/ <iiid AIi IjoiLvh 
F ow-tenij)*Tiitu re disuHation til no I 3l,2*'»2 
Dee 3 

llritnh ThoinM)n-Hou.sion Co ((oittal h.Ueira 
Co ), M iimM(f:ire ol fafl«»n .tl 126 Dw 2 
Broadbrniite, .loio's, and Stmrunu' I’rodiKUon 
ot coal hri'jtnit*'' 31 3.P> Dm I 

Ch •u'-y Mantilatiuie of * omlpj^t ihlo gw (torn 

liqni f'l- 1 1 * r> N'o 2*' 

•DtH'^ihim, Mijipan, .iiid I .’UTinal liidaoiiii .ind 
(’hcniiea! 1C ^ arf h ( o IC-anrig liquid-^ h\ iriiio- 
diK'tion into iii'flt<‘n ii.< t o .31 *.32 D» < 

EcFer and \ auMn DrMng t'-al "O <.)fH*ai 

trates. 310t)2 I 

Flc^lor Maniil.ai tnro of .otl distidnion pro- 
du<"'t.s 31 59 1 Dm I ((t»r "12 D> » 

Konhlanque /iiid .Medlar Vl.in'il u t u'"* i>l ea ■ 
from carhomwe<an u iM-naU .'3.3 n'" Noi ,{»> 

* Fonhl.'inqije and M- - .lar H-tort. l.ei- 

iPtnperai ure > arkonnaiion '3.3 .No\ 3n 

Fewtef. 31,5(5 S5#- Vfl 

Fyk'man St'parat mg >Hph dnini hitoim n, tar, , 
etc., from rniiM-.i! rnattt'r 3.3,9-'3^ Dm I 

Ht'IpA. (h** maniifat lure 31 "n 5, fXt'. 10 

Ba^et. 0M*geiicratoni or prrK!t^^< ^^^ .35 012 

Dec. 1 1 

Krtibhe. PivtilUlmn of solid h>dr )v n hoiM on 
Uitriiig materiahi. ;|4,r>yn J 
Koppers*.^ f'*”* pforiucom .v>,6< 1 Nov. 2il. 
f^p^yert^. ;1;F675 

Knpptru. C4>lt« numwfuciure. ^ 34^346. l>c, 4. j 
Km»per«. Or«n» for prodtKing pad coki>. , 
lOfte. d. 


I Lamplough, and Townsmead Construction Co. 

1 Mnnufacturc of coal etc. briquettoa. 34,396. 
i Dee. 6. 

MeTier and Meddloyeutt. Neutralising coal dust 
! Ill mines, 34,235, Dt'c. 3. 

I Peisf'h, Treating petroleum etc. 34,419. Dec. 6. 
IDghv 'rreatinent of peat, 33,864 and 34,147. 
IXh' 1 and 3. 

Rigb\ , Mamitaeture of In uiueites. 33,865. 
Dim r 

Rigl»v Drung pinit ek'. 31,173. Dee. 7. 
Sociomlhn Aitilnuiil luid 31,151. Dee, 3. 

Thom IS and \Villiani> Applianee for converting 
pies'iiire piodnecil liv reaction of wak'r and calcium 
r allude iiil<» noiK <de 33,901 De<‘. 1. 

CoMPPKTK SpKI IHCATIONS ACCEPTFI). 

15,321 (1919) Fnderleed Stoker Ct» , and Me- 
F\\4‘n ('arhi)nisation oi destiuctive distillation. 
'151,253 ) Die 8 

17,777 (1919) Hian Ih'coverv <9 bitumens from 
.sImIc elc (129,9<)2 ) Dm'. 15 

l''3.8.37 (1919). HnsS('\ .\pparatus for treating 
) .t' lionaceous inalenals (151.(1.5''') Dk . 15 

20.277 (1919^ Maidonald. and Diiisifu'd Peat 

Fuel and ]k(»dtnts Ltd Coinposition fu(*l, 
.•151.289) Dee H 

2<>,7.35 (19lt0 la',t(lh<-tler M.iiiiifaetiire of 

aitOid.il hn! (151319) Dm- ^ 

2157.3 (1919) .laikMin (Met.ii> l(e(o\er\ Co) 

( wiH'eii! ration ol bn uniiioMis ( n.il 1)\ ilid.vtion 
(r.l.7(t2) Dis 15 

23 ll)7 (1919) Iloh and l5ui'jo\ne pM!iti<ation 
,0 e.M (151 712) Dm 15 
2"29t (|91<U UlooPiheid .iiid Mol gall Stulum 
M piodiner (151 1 lo i Dts s 
(1 (i7.3 ( I'tl9) Fnd. iIm 3 S'nk< i ( ind Xt( 
CirboMHing tincK - ' 1 i 1 k 1 i\ ided luel 

-Id 15" ) Dm " 

j ui'i I lOI'i. b, 4 I. .itiia lit 4 'odrM .11- 

l,...^'.d (151 toil Dm " 

j'jri i9.’'f Fill- 1 

" T'lO ( 1 92") FS Indian m 1 Al< obol Co Fitjilid 
•1, 1 b- :‘'6 I D.^ 15 

'm", i|Ogf)) Milk.. 'I 1 loliMl I lal \itMlial 
( ' Non t’e» ,'.ng UK i (I‘'l"*o * f)M 1 “) 


III r\ll \ND I \H PRODFI'K 

,\l’: ! It MKP'-. 

\- ul (iMdii'.oi 1)1 [i\<lro( .uboh" 31271 
D I 

I \ k m in .'3.1 t s'm- I ( 

K ig-.n s.p'iratiiig tml loirifMOg anthi.iMOi.- 
1 , .irb../.,.!e 317.3,3 D.^ " 

lo'd.i'-r Mann' -« tur*- <>! Milplmr preparat oio 
( ' ' tllKiplKll*' '^1'. K" .Vi.'tM Dm" 11 ((•' 

.'"Mil 

|\ ( 1)1 nl 1{|N(. M \ 1 I FH" \ND DVFs 

PCI K VTIOX'S 

ItMtish D.espdD (5.1 {> Cidno. aiii P'lK"! 

M.e,'la<*ni» t»f ba-a bine <(j!ouijng inalt. 

:S3 d.' N.o .3>. , 

Udtid. DNv.tnff^ Cerp Cbrno. aiil 

M .ii'i{a< into t)l M)!i.unng m 3ter« 3.3 9i0 In* 

V FIHflFS, rF.VTH.FS. CKI.M‘F<(8F. 
PAPFIl 


,Sppi 11 dlo^•k 


Itoste* k 

alik' 34.84 
Drex l«s, 
tien*. etc.. 


Ilduld tng papd Irait.’lmdil and bi' 
5. (Kx\ 10, 

Ilf imluHim*, 

havinfc » bOTW of cfllulow noi-lnti’ ' ' 


m. 54, m »* - 
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COMPI.KTE Sl'KClUCMlONS AcCEPTKl>. 

pnper^/jllsi'.OTO.)^ Dre.’ 15."*'''’” ■'“-''’orlting^Ul 

pos?tfJ,t otc^’1; M«iiufact,»ro of coin- 

wl,.i , (1919) DivWvS and Noorden. Tinalini'nt 

(w,!) ‘ilTs “ 

2‘J,l4b (191!)). .It'iinison and Chanaz Paptr 

inanuluftuic (151, .%o.) Dec. H * 


Winder. Making mortar, cement, etc. 33,033. 
Nov. 29, ' , 

Complete Spkcij-ications Ac^ei»ted. 

; J)d'^5 (1918). Fncdiich. Producing a cold glaze 
' oudding inatviials, particularly cement, 
j (l.j 1 , 2 . 10 ) JW 8 

1 92.>t) (1!)20). Sitnon. llc'ducing or eoftening the 

, colours of oxoiie woodH. (111,052.) Dec. 15, 

li,S27 (1920). Ilalvcma Shalt furnaces cspeci- 
allv roi making cement. (151,510) l)e<\ 8 


VI. PLEACH 1\(;, J)VKL\(; 

FINISHJNC 


PPIXTJND, 


Apim.ic\tions. 

-n '.‘"' mi'v ’uiir 

Dveing, hlcaclmig, 
j),( k " ‘ ma,lunc> ;n,012 


A ll - AC’IDS; ALKAIJS. SALTS N()\. 

MLTALLIC LLlvMLNT.^ ’ 

A I’l’l K \1 IONS. 

Jiirgd.ilil. Proiiudiun of imtuonia 31713 

J)c( 8 ’ 

(Vail. .(TkI lai)M'sli(' App.ii.ihN lor <Mtal\tc 
ntle “.Is ()1 .1 iiiinoMi i 31121 Dct 2 

-md l.rpiotio lOodiK t nil ol nitiogcn oi 
Jinxtnnvot imuo^i n .iixl hvdiogcn 31 5^2. Jhr 7 
l)nmmi|di.iiii ii.d ll,ii^i.'i\c> A1 iiiurxi mo o) 
‘•odium tii!(i'-iil]iii,it<' .M 0 ")^ D*‘( I 

F>'l" '!'■ I'r'"l Cli'iii do J'Innn ot <k‘ Miilliou-o- 

Miiiul.utmo ot .i iiiiN (li ou^ zint sulplndt .15 )08 
1>M^ II (Li . lo 12 l'> ^ 

Plop. ii Dig liii)i' jidiii him^-tono and 
niimil.Minio ,>i pou^-r g.is md .iiiMnonni 31 515 
1).. 7 

H'l'h'i'.' iii(i Jon(“- I’loOmtion of sodium 
T' 13 tlioi il<' lioi.ix, oi IwoK ,i< id lioin hoion oiov. 
.’I I'M 1)(^ 3 


X — AI ETA LS , Af E I’A LT.URC V, INCIAIDING 
ELE( TUO-M E TALLUHCY. 


ApI'I.K ATION’S. 

Aluliow.s Pr(M-ess lor rust-proofing metal. 
31.102 IXx,2, 

Ikillantino, Stig, and Stig Refining ferro-alloys. 
31.005 1 

Rall.intirn*. Stig, and Stig. Production of ferro- 
allovs 31,000 l)o<- 1. 

( liap]H‘ll and Cowing Alaniifacturo of nickel 
slrrl. 3L1R) Dec. 2 d' S , 10.0 20.) 

* ('ostai, an<l Enamelled \V nes, Ltd, Enamelling 
oi coitingwiH' .31102 !)('( 3. 

Ei.ins .ind Hamilton Mamifadure of steel and 
.tlIo\ steels .34,2!)1 l)e< 4 
(!<''• 1 AVoltram-Indiisti )('. Allov for wire-<lraw- 
ing dies etc 34,575 Dis 7. (Gor . 23.1.18 ) 
Ciofl. Ele< tiopl.O ing metaihe hedies. 3.3,966. 
I)e<‘ 1 

Milltr Metliml of enami'llimg metals, 33,718, 
Xo\ .50 

Mim i ils Separation, T.Ul . and Simpson, (kn- 
(ontialion ol on'-, (onlanmig .sulpliur 34.141. 
D.v 2 

Alo.i Iron and Developniont ('oi]) Treating ores 
<dc 3,3,818. Xov. 30 (E.S ^12 19) 

Itaffo. Aranul.ntuio of iron and steel 34.125. 

I)t‘i 2. 

Wnkett Ehstix'al tH'.dmcnt of feirous metals 
<lui ing ca'-t ing ,31205 Dec 3 

Wood Flux ainl soldm .31 00'' Dd- 8. 


Com I M n Si'i I iiH \ i loss Am I I'Ti n 

i2()'<) (I'M'M C.Oildi Ei( < 1 1 1 );\ lie <lt'4'uniposi- j 
UoM ,,1 , lildi i<], ( ] 27 255 ) l)c< 1 I 

2m. ‘, 71 (I'il'O ILiiidi Cdlliitdsc .md Cliemx.d | 

M unit Co 1 ,ind Hof/ .M ,i nni a( I ui e ol 

,o I ! i« .n id I 851. .‘ill 1 ) i)c< 

2Ml'3i ()m)M) AAiltoii ALiniil.K nn I of sulpimte 
ot .iiiiiimni ' (151 ,12*' , IKs ' 

21 lift (l'3l!0 |)ie\lus. MinnOutuie of aeetn- 
.Mid 1 1 ' 1 (SO ) l)»s 1 ,) 

21 ()!)0 (191')') Isl.iiid Eisilien ol alm()sj)lRiu 
iiitiogi n (151 .3''() ) l)(s 

22 100 (191‘0 M.itlicsoii A ))j).u .Oils for ni.mu- 
foiiuioo! .iretu .K h1 (IoI.OO') l)e<' 'S 

32,N),1 ( IMI!)) Ilelieilein Eh ( 1 1 olysis ol nickel 
s.ili so!u( urn ( 151, 171 ) l)(M 8 

.3(19(1920) DOl.i Eioflix'tioii of potassuiiii and 
soOimn I)K hioin.Oes ami soIiiImIos (154,810) 
Doe 1 ) 

153 (1920) X i])p ('iMhudi) Maiuif.Ktnie of 
i)\ d; oh: 'Mine .md (1 >1 1<2 ) l)r( S 

109 ‘i ( 1920) Dielil Sh r X 

0 500(1920). L.iniin M.innl.u tuie nt ]iolassium 
and ‘•(Hlium cailionates (1)1,19^) 1)<A’ 8 

(X liriLDlXG AIATERIALS 
Appip vtjons 

Allet'oii. Kilns for Inirning blue hrieka .34,876. 
Deis 10. 

Eaile. Hydraulic Cement, 31,077. Dec, 2. 

ITemsman. Treatment of timber Wiith fluid. 
33J01 Nov 29. 


CoMPLhiK Sen 11 u \tions ArerPTm. 

12 !)09 (19)8) (J.uied Coinbiust ion processes and 
.ipp.ir.ilus lor hinelting eies^ melting metilfi, etc. 
(151.210) Dee S 

4'')'' (1919) Adam. Steten.son, and Atabbitt. 
I)('l iiung of tinni'd iron smip (154,212.) Dec. 8. 

18.3.37 (1919) Wiberg. Reduction of ores etc. 
(130.331 ) D<h. 8 

1 8.8(;v< ( jpPO Mff'onnell Atanufacturo of elec- 
j I IK' stools (15L059 ) Dt'c. 15 
! 21.691 (1919). AVukett Ele<'tncal treatment ofi 

I ferr oils metals dining casting. (154,711.) Dec. 15. 

I 21 ‘‘^19 (1!)I9) Ataikav. 'rrealment of sulphide 

j ()] es < ont.uning k.ol anil /.me (154.718) Dec. 15. 
22.376 and 2!b8|7 (I9]9). Coles. Proiluction of 
s})nng or temiieml topper (154,37.3.) Dec. 

32 SR (1919) Hriti.sh Tbomsoii-llouston Co. 
(deneral Ebxtric Co) Alethotl of coating metals. 
(151 808 ) Dee. 15. 

1695 (1920) Diehl. Aiiangeinent for blowdng 
•Ol tliiough blast-furnace slag, particularly for re- 
eovming the Miljdnir as sul])hur dioxide. (139,173.) 

I Dei 8 

22. .568 (1!)20) Russell, and Manchester Furnaces, 
Ltd Futiiaces for he.at-treating. (154,521.) 
Dec 8 J 

XI - ELEn'RO-CHFMlSTRY. 
Applications.* 

Groff. 33.966. See X. 

Metropolunn-Vickeis Electrical Electri^tee 
for electrolytic cells. 34.117. Dec. 2. (U.S.* 

9.12.19.) 
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CoMPLRTK Specifications Accepted. 

'4948 (1919). Ad-ara, Sbovenaon, Mabbitt, and* 
Fioldhoiise. jiHectrolysis. (154,635.) Pec. 15. 
12,695 (1919). Cataldi. See VI T. 

18,868 (1919). Mcronnoll. See X. 

21,3:14 (1919). Kov^ton (Mc'ral Stor.iRo llattery 
Co.). Electric storage hatloiics. (15J,:il.l ) P'^'* 

22 787 (1919) Oldlimn, Oldham, and Oldham 
Galvanic hattc-m.-. (i:)l,737.) P<;<'. 15 
29,114 (1919) Ern-hson Electric fuinatx^s. 

(ir>l’44i) P.V. 8. 

32,85:1 (1919). Kchcih in .Sr - 5 11. 


XU F.VTS. OILS, WAXKS. 

Am ic n 

Pallcv. M.uhmc lor cxpic.^sin^; oil. 31.1^9. 
Piv. :r , , 

pLstillatcs, IA<I , and dariw.iin lii'.itincnt ot 
solid rc.sidues cuntainin^ j^umsc 33.699 Nov. 29 
Ham and J.uiclt Sonj) powdci .ind piorcAs toi 

preparing Ha me. 31 9 

Schuclcr. Extraction of o.l^ Irom ‘■<‘.•(0, nuts, 
etc., h\ meins of .so!\ » lit. 31, "0.3 Oiv 10 

T>.cnV- Mannl.u turn ot soa[» 31 "31 Iba 9 

CoMi'i ~'.i H M’H iHi \Tio\s A( » i-ni n 
1126 (1920). Noidiskf E.ihr. l)e-N9»-K.i C’aia- 
lynls fer ii^' in liv di o.;oit itino uns.ituralcd iiij^ann 

toinpouiv’s. <119,3/1 ) !)••< l> n-iHi3) 

10,931 tE^2»-0 loAiiscnd. l)(t»ii:tnt (1)1, lo • 

^1 62:1(1920), Vaki! .\pp.u.iiu> loi M'limn:: oils 
and fats <151511) Uc< " 


XIII— PAINTS, i‘l(i.ME.VI8 \ 

HKSIN"^ 

\rri M \i 

Fahr dc Pro<l t inm dc 'Ili nn .3 do Muliions,* 

:r>,oo.^. >vr vn 

Kill. IS and Pauling MaKutmtuH- *>i lesimc s 
)ndcnH,ition foodm tn from jdn nnl 33 > P»s- 1 


31 722 


condcnH.it ion f)iod!ntn trom jo 

(Gcr . 23.2.20 ) » . t 

Nosavva l’im» 9>r diij > h'or., 

1 S 

Shinnr/aki t \)p\ m-'-ink^ 31 1.19 Dh t. 
Wliali-'V K*sovcr\ <-! v.i'ni-li *9 t>cm v\ i-^tc 
micaiute c9 A3, 6' 1^5 Nov .9 

( oMCfFTK Si'l.t IMCH f A kKITH* 

• F’ 91(2 (|9l"» Sn. \n< u i’Hcloc Intc^i.ih 
ProTvsrH of la^omnn,: <I1'^,610 ) P'"* 

18)227 and 31 I'M <1919) \ n kers. Ltd, lo... 

RabK-r and Wai.-riToofitv/ C- . and NnttalL ( on- 
A^nsanon ..f ,, I, «.t*, :iM.- 


bydE rompoure 


j., IhH r> 


XIV. -INDIA ijrnPLdi or n PEPFH \ i 

Al I'l H Mtoss 

nilhroiiich ....1 ..f, ’ 

inniJaclorc Al.rkl. .Nov dn j 

I 

XV.-LKATHKIt, DONE, flOKN , <4d‘E , 

*^VpW3r\rfo>H. I 

Carmichwl »nJ (). Trcnttufiu 0 IihIm j 

IMlAilM. Jiv 

..~u« 

I,as8. Dm. » 


XVn.-eCGABS; STARCHES f*0tJM8. 

^ Applications. 

Blichfeldt and Grove. Saccharification of starchy 
niaterlalH. 34,139. Dec. 2. r 

Pclafond. Miiniifacture of BUgar direct from 
juice. Tl,457. Piv. 6. , c • 

Putt and Putt. Pwoloiising and purifying* 
s.uvliarino soliition.s 34 413, Dec. 6. 


\ 1\ FOODS ; WAd'EH PUHl FJCATION ; 
SANITATION. 

,\m ICATION.S, 

FitzgciaUl ProdiKtion ol coninn rcial products 
horn hloinL 33,6.37. Nov. 29 

llattle\ and Hartley. Piififu .Uion ot sewage. 
31.18'). Dec 7. 

liUft. Food piodints 31 026. De<‘, 

Marn-.s, Manuf.ictnre ol solid plaHtie inatenal 
Irom e.iM'in 31,561. De<‘ 7 

Martin ami othciK Mamifac tun* <*f condensixl 
milk. .31.709 and 31.710 l)i( 8 

Mirlin ami oiheis .Maniilac lure ol milk jioMder. 
31711 IN'!. 8 

Stamh’ii Insix 1 1 < nil' 31 / Dec 9. 

( oMi’i.rrK SmiiK ^Tlo^H Aukitku. 

1(1 157 (1917) Monlianpi Mamitaetuie of a 
(olloidal sointn.n neutral to the lante iiom (asejn 
,in<l V .•''etahlf alhu men iiii Ind mg gluten <1 il,<)w( < 

Pec. 15 

1.3 0" 7 '1919) (in Mile Inatment ol Hour 
(l.M.O.kM Dre r> , T f 

1.1.192 3 (19l!0. Pi'pie .ind IniiKTial 1 rust 

(oe’ing ind tiee/.nig lish . 0 (r>l 2»0) D'h ^ 
hO", (19)9) Ltoidiuli M.inukK t me ot eofti^^ 
suhstirutes (1.31,391) l).e " 

•)|)<;()7 (1919) Hii'lv Pi'pie. iml Impenai 
Timt (’onlmg .'ud fice/.'iig tiOi etc (151 669 > 

Dc. !') , , 

*)o;»pi ip'lip Vdani' >. p.iiming homi-s(>li<i. 

wap.' cf/> ,r.;3:9) D« 

\\ OKONNK P110l>ld IS, MEDKTNAl. 
sriWl \N('K> EsSENTiM. OILS. 

\ FM’l 1< H 

H. nning Nkm intlatnin d !•' \<datile lapiul 

UMl IV* 9 f . , 

M. istM Jaiems u lltwM.np M.inufm lure ..i 
.1, ,,v 1 3‘ ■!i,.uinMcl I di-A' ir*-'mdH n/. ne 

.Ms,. No. .1.) 9;,', 12 12 19) 

MmsI.t. Lumuh u Mrunmp ) o 

• viora nl diox.dietii.l Huiph 'i.* 31 231 INh ' 

(Gm 20 1 19 ) 

CoMprim Si’F< mi vTioNs Vm kitfo 

112»» il'LlO) Nnrdidvo E-du D.’-Nnba 

.fr-n -ml T»-..Uk- Mm.-. 

j tr 1 t. et. n.5l M7 ) Dih' " 

N\l pHnT<d;U\Pin(’ MATERIALS AND 
ppn( ESSES 

' ArPn<Aio»^' 

Dve Irnpr.'^'^mn Phnl<K> . Ltd and Edrul.* 
Ih'.togf.rphn him" 31^10 Dih .1 

NXIL EXPLOSIVES, M.ATTHKS 
APW.iCArioj<. 
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PAOB 


AkU, M. Dot^ rinmation of iniinito quaiititir^s 
of ]U'tiol<'um Hi'iiit 111 M'f;. lalilo oiL 

{.Juno 

AUiott, 1'' A K(HM'Ssi‘d plato and jTvto and 

iramo hltoi • Ihoii constniotion 

iiud UHo. ( \nnu.d Mi'otinj^n \ug ol) 
Andiows, A. C P. ^'<^6 Head. J. 

AnJT.cotT, N. A Tlie handling of j.olioleuin 
m ImlU at Tlinines Hiv\en. ({ heiiiK al 
Kngineeiing (douj), May <51) 

\idern, L 'I’l" a(ti\uted sludge pioievs ot 
sewagi prulK atiou huge seulo opeiation 
(Main liesler, Mar la) 

\nnst,oug, T: I’.andT V Hd.Ut.ln ('alalyt.e 
.letioiis at solid Miifaces .some tai'lors ( on 
trolling the mt.' of h>drogi nation of eth> 
enio eornpomuL m inesenre of nickel 

0 a\er[)ool, Ma\ la) . 

Uk..., w. K. .vii'l 'V K IMct 

,„„mu..u "f .ilkMiii.lv m lanncMV l.rm 

hipiois ’('» ork'^hne, May Jl) 

Atkinson. H M Ar aii-oNcii t henno-iegula 
t<.r Ang :U) 

( 1 . H 'I’he rat«' of ,-()iio>ii>n of ahimin 
luin (lldinhinuh, Mav la) 
lUrkcr, M I- .S. Koi, ,1 

,, ,, I \ II, .« t.-al f„r <l,-l,',Mion „f 

' i,p;,.„na XiV;"' 

^vasto for luliation i.mpoM‘s (.Mar ai; • 
v; s: jmd W L Oain«'r The 

ml tenaum in. 

ml ■‘"'1 (-lulj n) 

|(osi..'k. 11 H .S' Kii'Tlit. !■: ■ 

H. Ik'-a.^.l "f m.-lm..l,'al l.M<'ra. 

(A.,inmlM.....ng,.h.b . D ^ ,, 

„ r Is V Twi.s.s, D ]'• •• 1-* « 

nun , II H„ lmi,la '['1.0 

(Umdon, .lul} lf>) •• ” , 

« Hank C J. Mftnufaeturo of mfiiiml 

... H..- ‘ 

m.ngli»m. ^ timgstm oro deiwsit* 

rob. 28) •• 


; 

2S'.tT I 

1 

I 

i:isr i 

OOt ! 

I 

120 t 1 

1 4, "it I 

29St 1 


118t 

l()f>T ! 

I 

SlT 

lb3T ' 

% 

2 ;J 2 t I 

l.aaT i 

177t 

4 It 
44t 


Bullor, 0 S., and if B. Duiinu hJl Iho 

oKlinmtion ot ah ohol in niiMurea of alcohol, 
buljihuric acid, and wator. (May 31) 

Calhui.T J. A. H. Hendoreon, and N. Strafford, 

Tho estnnation of tho nitro group in 
aromatic organic coinpomids. (Manohostor, 
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Oils . Proct*)W ami apparatiw for conversion of liquids, 

llulds, and (P) . 

Adams. I, H .See White. W. I* 119 a 

Adam*. U . and C H MarAel Orianle chemical reagent* 

lU agMits from n butyl alrtihol . 279 a 

and 1. 11 I Ihh oxnlyl chlorble and brum Ida . I »<? of 

for prwlurlng ai Id ihlorkle*. arid bromide*. 

or add arih)drkle* *• 

Adams. 8 If Sewage and oUier Ikjulds . Separation of 

slmlge and s<<im from (Pj . 681 a 

and<‘ H \<lnius Lifting and forcing apparalu* for nolkl* 
and •eml-Aollds ; Huld arul or direct piceanie 
(P) 144A. 590 a* 

Adamson, H. W. Cement (P) .. *91 A 

Additks, I. Omper , Proluctbrn of from tecoodary 

mat4*rlAl . . .... 194 v 

Copjer refinery ; Power prcdilcm in a . . . . 660* 

Ad*ne>. W. R . and H G. Ib'cker Wafer: IMermlnatlon 
of rate of mtlullon of atinoaptierlc nitrogen and 
oxygen b> - - .. ... 311 a. 702a 

Adl«*r, I. See M*kflnm*, DA. 410 a 

Adler B tlxyreiloloe*. free from wlln© matter Prodm* 

tlon of IP) 

Adolf. M. ami K Spiegel. Arid albumin CTiangw In 

phyakaJ sUUj of cuUokls "uSa 

Aeaehbarh. ¥.. A -H. MUIng and knemllng maUUiK* (P) 324 v* 
Aetna KxplosHea Co He* FlHrachelni. 11 J . 684» 

Agnew'. A. J Phntograpblr dc\t lopment unler Uoplcal 

roodltlon* 

AJilen. W Sm WlUlame. H. D 413* 

Ahr. J. and C Moyer. Bailey VarkUe* and maOttiUig 

of 

AWa, M. I'etrokum spirit In vegelablo oils . Deiectlon of 

mioato quantltlra of 

Alklo. V L. P<Wl-»urar factory prodocU . Dttermbutloo 

of moMure to 

Alotworth, W. A. Dyeing- mnrhlw 

Atrenitt Hfej»fooftBg Oorporatkm. 5*« Bfndlejr. P. B. .. *3'4 

L'Alr Uqvtd*. AmmoiiU: Pnrlfylng pmt InUodnd tot 

fjmtlMUe prodvetkoD of (P) .. 

AnmofiU: Stathtmot — ' 

■"slBSwSaS-^ „ 

. r-BS 



NAME INDEX 


PAOB 

Air Kedttfltlon Co. CyanldM ; Hanofacttire of (P) . . 166a* 

8u JACObt, 0. B 109A.740A 

5m KaufmAD, A * 4d9A 

8h Metzger, P. J ^09a, 404a. 749a 

5m Bueeell, B. F 725A | ‘ 

ABa, A. Superphoephatee ; Retrogradatlon of . , 827 a 

Aitcblaon, L. Valve failures and valve steoU in Intcmal- 

combustlon engines .... 06 a 

Altken. W. A. Paper-making macltines und the like ; 

Driving gear for (P) .. .. 16 a* 

AJtax Metal Co, See Northrup, E. F 240 a 

Akashl. K. Ink ; Solid (P) 1C5 a* 

Akerblom. L. Cymeno obtained in sulphitc-celluloso 

process ; Becovery of (P) . .. 361 a ' 

Aktlobolaget Carllt. See Carlson. O, B . . . . 208 a* 

Aktlebolaget Cellulosa. Itesln ; Production of — — fiom 

resinous wood (P) . . . . 307 a 

and O. F. Magnuson. Distillation or drying of organic 
materials, e g , wood, waste cellulose lyes, etc . 

Dry — — (P) . . 359 a 

Aktlebolaget Karlstads jNfckanlska Verkstad See Wagner. 

It. Fi fi24\* 

Aktlebolaget K vafvelndustrl. See Holmgren. T. A F . 550 a 

See Thorssell. C T. . . . . 5 14 a. 820a* 

Aktlebolaget Nltrogenlum .S’tic Carlson. O B .. . 450 a* ! 

See Carlson. O F. S . . . . 450 a* • 

Aktlebolaget Pump Separator See Muutcrs. A J E 323 a ] 

Aktlebolaget Svenska Kullagcrfabr Furiiacea for boating ' 

metal articles (I*) . • . . 493 a* , 

Aktlebolaget Vaiwrackumulator. See RiiUis, J K 54lA | 

Aktlen-(Jes hir Anillnfnbrlkatlon Heating of vp-wels , 

Jmllrect using f)htl»uIlo esters as heat-trans- i 

milting nusliuui (P) . . . 

Sulphur. Obtaining from sulphur dioxide and 

calcium sulpluite (P) . •• 

Akt -Ges. fdr BrennstofTvergasung l)r^ lag of fuels with 
hot gases, Prellminarv — — • (P) . 

Akt-Gos Brow'u. Boverl. et Cle See inuJer Brown 
Akt -Ges. dor Dllllngcn Hilttmiwerke Allo\ huitablc for 

protective ( oat mgs for Iron and steel (P) ‘-iOc 

Akt-Gci vonn Haaf uiid Co See inid<r il.i.if 

Akt-Oc# Kunuiilor .t MitUu See under Kuininlcr 

Akt -Ges dor Mas. Idacnf ibr Estlur, W\ss. und Co See 
tinder l>s."hcr 

Akt-Gos Mr Pctiolcurn-rndu'*trlc .«?<’.• Ikumm, F 222 a 

Akt -Get Slcgcn-r l)>mamlt-l’.il.r Lxplo'<l\i-s an 1 othrr 
rnitcri'ih, (h latinising - - (P) • 

Akt-Oc's tor Zliikindustrio voim W Ciillo See under 
Crill. 

Aladdin Puxlu.ts Ca See Robison. C 8 
Albert, K, Chtm 1 abr . and L IVrcnd Resinous con- 
(Icusatlon I'Tcsliutfl from plKuols and formaki.- 

Indc; PicKliKtion of (P' • 

Altiorts, K M See .l.mnusth. P . 

Albcry. I> F. Ste Clare. R b ' , , 

Albrecht i: . and otli->rs Hydrocarbons ami alkali salts of 
lilgh molecular carboxylic a. uls , Manulacturo of 

' ' ^ • 7h5A 

See ifarrlc-. C . • • ' -57^ 

.'^ee Kcs't-s<hau. R • 

Albrecht, r/w Petroleum Imlustry . Working up waste 

pr.xUKts in the — ■ — • 

Albrecht W A, Nltiogen lixatlon . Symbiotic as 

IntUieuced by the nUr.Jgt u 111 the, •'lul 

Albuc,uer.pie. M d’A Oleate-s and sUxarates (soaps) of 
certalu metals . • . , n.a 

AU-ock. F H appllcl to ..t O.N l>w- 

an in;.n.trlal . ; Sf 

T.oa*i ; Action of water on Disdis-iun 

Aldridge..! G W ttas retorts , M.achlne for < harglng ai < 
’dlscliarglng (P) • • 

Alexander O H .SVf Thompson. J A • • ■ 

JlaLdor. .1 quy., Ultrnmlrra.. oplc cxan.lnaMon nl 

r«iioTriVp'‘'»i'»“b >■*’»' 

Alewndor. I. 1;. Fnix-r-raaklng TnaoWnc. . Hryar (or 

(P) • • 

Alexander. W. .dhoalvo eompoxl.lon. , Manutadure o( 

- - (P) „ • •• ^ ■ . 445V 

Coating procTSfl (I ) . • . 728 a 

Oils and fata ; Deodorising - ( ) • 

;; - 

Allndor, H . and All|s-Chal«.«ta ManuJactarlng Co ^aatlnfc 


u Itrn micros, oplc ex.amliiation of 


, Dryer for 

Manufacture of 


. . 201 a 
- (P) . . 774a 


- for variations lo com- 


with 

98a. 8 Ua* 


Allan. J. Coal ; Now charaoteristio tor — — : ttw afiDgltt* 0 

tlnatlng power curve. Dtecuwlon .« . . . . oW 

Hydrogenation In the naphthalene serlM. DiBcninon X44T 

Allbrlght-Nell Co. See Elder,' B. W 3064 

AUen. B. J. Drying rtovea for pottery; Scientifically con- 

Btructed . 

Moulding seml-8olid subetancea, e.g , clay, graphite, et®. 

(P) 4614* 

Pottery and like articles , Casting (P) . . . • 1664 

and II Y Ames. Casting pottery and other like articles 

(P) 3664* 

Allen. C Separating dovioe ; aSettling-basIn (P) . . 4774 

i^paratiug process and de\ loc , U pward-curront (P) 477A 

Slime-pulp thickener (P) 7^ 

Allen. D. E. See Hartmann. M. L 6904 

Allen. E. dt Co. Ltd See Coles. W. J U44 

Allen, E A. Electrolytic cell (P) 6964* 

Allen. E R . and B, S, Itavisson, Ammonia ; Belatlve 
accuracy of rolorlmetric and titrimetric procedures 
for determining — ■ . . . • • • • • • • 10.>4 

Allen. F. C See Klllljy. J 

Allen, O B. Condensers, Service experience with .. 819a 

Allen. 1! I., and others. Electrolytic cell (P) . . . • 7274 

Allen M. Salt; Evaiiorating plant for manufacture of 

from brine, or otlier like purposes (P) . . o44a 

Allen. W II Pickling bath (P) . .. •• 

Rust preventing and arresting solution (P) .. •• 

Riist-prooflug coiniMJund (V) 

Tanned sponge (P) . • 

Allen Electrolytic Cell Corp. Electrolytic cells (P) .. 727 a* 

Allen Filter Co. See Shull, L W 6WA 

Allender, H L. P. See Badder. H C 409A 

Allgem ElcktrlntAts-Gcs Arc-lump carbons, especially for 

searchlights (P) . , /tav*’ f-lt 

Distillation apparatus ; Electrically heated . . ? <*a 

Ll.-ctrir4il heater for vapours or conducting gi^s (P . . saOA 
Electrically heating msuJatmg or inliammable liquids (1 ) 8 *ua 

Iron and Iron alloys, Prcparallou of pure in 

powder form (P) .. «. •• • ..4 

Metallle Burfaccs , Testing for variations lo com- 

position P) . , . 

Allgcm Ges fur Chom lud Hydrocarbon rolxtu^ . 

Separation of solkiiftt d constituents, e g . paraffin, 
fiom sulphurous acUl solution containing unsatii- 

rated hvdrocarlions. in treatment of with 

liquid sulphui dioxide (P) . • , ** 

IlydrotJirbons , Continuous treatment of witn 

liquid sulphur dioxide (P) .. •• • 

Lubricating oil ; Obtaining from mineral oils by 

means of sulphurous acid (P) . .* •• 

Lubricating oil and paraffin w.ax , Production of lilgh- 

gradc \ls('onB from higli-boillng fraiAlons of 

gas-prmluccr and iow-tciupcraturo retort tars (r) J27A 

Paraffin wax , Scp.iratiou of from the neutral oil 

and oxvgcn-iontainiiig const ituonta of producer- 

or low 'teiniierat lire tar (P) 

Alima. A . and H Saivnterra TuriK)ntmc oil ; Detcrmina- 

tion of petroleum spiut m .. ... •• 

Ailing. J H .sve Hussey. W A •- 

, Alliott. E A I liter- presses. Recessed plate and plate 

and frame — ™ , their coustnietlon and use 248a, 261T 
Allis-Chahncrs Manufartmlug Co See Allndor. H.. , . . ^4 

.See Ncwhou.si'. R 0 . • • ‘-dTA. -88A . 

See Tomlinson, C J . • • • • ■ • 

Allison. T G . and.M 51. Rock Steel ; Macrostructure 

of east 

VIlov Welding Processes. Ltd. See Jones, K H. .. 413 a. ^a 
A lDoP T.andW W Sibson. Dry ing machlRes (P) .. 690 a 

and 'others Diylng and carbonising maclilne for flbrous 

materials 

Mm.igla. L , and others. Electric furnace (P) . . • • 416A 

\imstrom. G K Carbon dioxide au4 water ; ^cro-analy- 

ticAl determination of in minerals .. . i/oA 

\hnv. L. 11 See Clark, K. 

Aloy.’j . and E Rodlcr Uranium compounds ; Violet 230 a 

\lsberg J Cottonseed foots , Heat balance of distillation 
Aisuerg. recovery of fatty ackls from . • *53^ 

Alt house. C 8 Dyeing Sulphur Black (P) .. 664A 

\ltmauu. P E. Siring and waterproofing paper, boards. 

and paper textiles (P) 

Altwogg. J. See Soc. Chira. Usincs du RhOne . . . . ooOA 

' , Ahmuulum CastlnjM Co. See Joifrles, Z 602 a, ^4 

I Stay. T, D 

I Aluminium Co. of America. See BroadweU, B. E. .. 

Sir Do%»chuk. V. 

See Frary, F. 0 ‘ * oit . 

Aluminium Plant and Vessel Co. Sm Norman. P. W. . . Wl4 
Aluminium Solder Co. See De St. Lau^jpnt. E. E. P. J. P. 8. J. 4M4* 
Alvarez F. O. S y. Copra meal; Biochemical study ol— 8804 
Amalgamated Zlne (Ee Bava> a), ltd., and 8 Oan^K Igd 

and silver; Recovery of from sulpWaa o»s<i 

and motalhirglcal products (P) . . . . * • • *174 

Amber 81tt and Chemical Co.,^d 0. mypng, 

ftbeous materials ; Tnmtont m — Md pw- 
duciloo ot detergents (P) . » • • « ♦ * • w 


8 


JOURNAL OF THE SOCIETY OF CHEMICAL INDUSTRY. 


PAOl 

815a 

74SA 
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Amb|«r. J. A. NApbihAleiMtuIphonlo «cl(k; SpAringly 

aolaUe SAlt^ ol 

And W. J, OoUon. Snlphonatloo ol Aromatic compouada ; 

UiA ol cataJsnsta in 

and E. T. Wberry. >aphthal6no8uIphoiiio acida; De* 

tection of some of tlw 

Ambrimn, R. Sodn ilme 9illeato glasaea ; Electrical con- 

dactlvlty of — — . 295 a 

AmbQhl, Q.. and H. Welaa Milk analysis 404 a 

Amdtinky. S. a. Fumaco (P) 256 a 

American Blower Co. 6e* Cunlltfe, C. M 241 a 

American Briquette Co, Sue Plvimmcr, U 8 714 a 

American Bromine Co. See Tohlcr. H 933 a 

American Coke and Chemical Co. Set lloberts. A. 204 a. 

32flA. 7i5A. 813 a 

American Cotton Oil Co. See Boyre, J . , 477 a 

American Cyanamid Co. See liuchanuu, O. H . 722 a 

Set Cox. «. E 101A. 488 a 

American DresAlor Tunnel Kilns. Inc See Dreasler, P. 2j(\.\. 750 a 
See Moohan. P. A. . . • r • 

American Drying Proceiuce, Inc. See l.ls'fttier. A W. .. 43(5A 

American Eleroentary Electric Co See l.ngie. (1. 8 824 a* 

American laundry Machincrj Co (.Vutritug.tt dr'cra. 

Safety control de\U-c8 for (P) . ’ , 3 a 

Centrifugal drjing apparatus U’i ... 3 a 
C entrifugal extractors (P) .3 a 

Starch : Preparation of for text do lihrea or fabrics 

(F) . . . . 2i)2A 

American Lead Pencil Co Pencil leads and tho IIK>‘ , 

Muiiufaituring (P) . . (U..‘.a* 

American Magneslnm Corp See M<ol. D S . 823 a 

Amerkan Manganese Steel Co. Marnr.incic steel, M.tbo-l 

of making tP) ,, 31 1 * 

Manganese steel, Mi'llnul of rfM>setiiU (P) , .‘JOt* 

Amerloaa Metai Co . Ltd See C.rntt 'ni. A B 
American Ptatlnum Morks .Xfc Ko< h. T. 

American Potash Cori>oratlon .xc. (.liarlton. if \\ 


2 11 


Set Meadows, T C. 

American Kublier Co see Ik'nitUni, (' ii 

See Gibbons, W A 3o2 

American Smelting and lloflning t o >ee C inicr<'n, P K 
Atnerlcan Steel and Wire (’*> See Weaver, A T 
American Thread Co See Wild. J L 
American Trona C.orp See Monje. if W’ 

Amerkan Zinc, Lead, and Smelting <’o , and I E W.-mti- 
Zinc oxWo ; 1‘Teparatlon of iiigment - - (1‘) 

Amee. B. Sewage and other foul liquids, .tppvrv'Uii foi 

aerating . (P) 

Amee. R. Y. See Allen. B. J 

Amt».B.M. tndicau, lmi>rov->d nicthfd of preparing -- 
from Imllgo-ylclding plants 

Amme, Qleeecke. umi Kom/cn A -<* Kiln^ for I'lienlng 


30-2 X 

403a 

10 u. 

. 40. r. .507A 


linif. (loloinlte, I't' , ( ompresAi d air ifdc 
for . (P) 

Ameter. Mr. O. MutBe furnace (!’; 

AnMeidaiiiachfl Sup«rfo«(aAtfabrl''l< Ammonium sAlts , 

Manufactnre of . tP) . 

Anwtetx. R. S. Set Slmpeon, !> J 
Aisyot, 3. A. Waters of the Great Lakes , Procedure u^ .l 
in exATidnallon o{^-- . durln.^ tie' |«rdt:]tir>(i invest, 
gatkma in 1011 

AMCODda Coppicr Mining Co See Kiton, J u 

All^iOfl^O jL Nlt^arbohidrates , Manufacture of 

t, H. R-, and Roeaakr and ffatrilat iter Chfwi .il C»i 
Bair; Prrw'eaa <d Seating iV) 

Tnekisg goods wtth ftulds , MetbcAl and apparat.w for 
. <P) 

I, H. W Yraat rreaflng waste hr«wer<* - - - 
lo reiMkr It tulUlde (or baking por^^aua il*) 

A. C. Proteins and mellKsl .1 for determining tbeir 

eompoeHicn 

O, lead oxhiea , Deb rrnlnatlon of vfilattle 

• natter in 

Lead allkaU glasa mefta , VolatltlAatlon of tead oxide 

fiom 

Aodittum, and R J h'ssteU Calrium and pcrtasatuni 
^Ctetee; formatUro of douttie aaits of at 

i«Fc. 

Md vOm*. Potasahim chloride, filitalidng - ' from 
fwmaee dead (F) . , . 

0. W. Oaa fanifiration ; (nMe - ~ 

,3. A, Set Petetaon, W. H, 

Md Oemrat KWlrk Co. fJefr.ric lampa . 

ipln tmdatifir tor (P) 

J. Md W. H. rtf. Soil extracts ; Solid phaeca 

«felfttBad bjr myonUon of 


101 i 

3n2i 

OlP'.A 
«0.5 a 
r'2i’A 
.‘.42 1* 
:.44a 

l‘21t* 
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Andersoo. B. P. Ouoltne from aatoral gu ; Heating value, 

ap. gr.. and specific boat of 

Gasoline from natural gas ; Methods of removing 

Ottsollno frofn natural gas. ^mperature oorreotloo 

and blending charts 

and 0. E. Hlucklev. Gasoline content ol natural gas ; Use 

of charcoal In detormlalng 

Andorwcit, E. Set 8oc. of Cliem. Ind. in Bosla . . 

Andrfi. A. Ashes from furnaces and steam boilers ; Recovery 
of coinbustlbio materlni contained in — — (P) . . 

Andr6. O. Sucrose ; Inversion of during preservation 

of oranges 

Sucrowi In orange JiiU'e ; Inversion ol .. 

Andreau. II. L , and E I. du Pont de Nemours and Co 
Camplior ; Conversion of isufKirneol into — — (P) 
135 a, 

Camphor; I*roduition of s>miliotic (P) 

Andresen, J. V, 0 Dental cements (P) 

Andrew. J, 11 . and otljers Steel; Ktfoct of Initial tcinpcia- 

turc niH;n physical proiwrtles of 

Andrews. A C. P. See Read. J 

Andrews. Il . and W. C Avcrlll. Jun. ifydrocarbons ; Pro- 
cess of treat ing (P) 

H>dro»ail>ons , Tri aling for f-rodurtlon of llgliter 

hydrocarbons (1*) 

Andrews. B. R Drjor (P) 

Andrews, C. E, and Scklen Co. Autliracenc prcs»-<ako; 
Treatment of - ~ - tP) 

Anlhraqidiione ; Purlflcution of <niJe (1*> 

Aroin.uic boilles , Oxldatlv.n of - — - fP) 
l‘hthalk anhydride <P) ... 

Anlilivgotf. N. .A Petroleum ; Ifnudllng of In bulk at 

rhami>s IfavoQ 

Angt 1. A i'ycstulfs and prtxeM of miiklng same (P) 

Angil, .M. 1. .s.-e Angel, A. , 

Angcli. A , .tnd tr P. Lrrttnl hiuukr l.iw ,ov*ilcr> , Aiidliv 
In . 

and C Lulrl P>rrob P-ho k» 3'20 a, 

Angi rhan.** n, J Bhubarb julie 
•■'.v Buifi tds'rg, P 

tngoj'UUi. J c W i. h< Ih'ius, H , 

Annallc, Ji W t’ M igrh'<iuni , N'jur \t l-.n of - - fiom 
uiiojounds and inlvtun* of uiagut'.lain arid «.tl 
I iuin cruiiisiunds (Pj 

Ann.'Jcr. 1, Didum po j'U rat ions ; U t. rtiilriaiiiai of lolal 
s<'*ondary alkaloids and of nnreUine and papaverine 

in - - - 

\rm.'tt, If r, . and II n n. Co.l liic , IL'.tInutlon of 
truil.q. J. Dv.lnj. Harbin.;, .'wnl simii.vrU tn'atl!',' v«tn 
in tlic f'lrm <>( lianks. -.ki mv, or tlm like »P) 
tnsiddo .V. C'> . '.'s toon Hal l.|o Xf/- AIitu2lv. i, 

\i.vll, A J M’n.dol'mi . torn’ In. d Hut and s-lder lot 
(I* 

Antbonr *, K V Sugar dr>i 
<afiB<ltv <t 

Antl*«||. P. I, Copja-r , Pr'xiM 
(P) 

Lie. trohth (b'tsisltlon of <opf»t, Pro.vti ami anrsle 
fur - - tPi 

Antrobiis, W lias prixinn rs d’. 

.Apard IjuliJiard, M 

Ar»'ki(M>rn«>-iw* Mail him fshrlek > ri MctaalglcteriJ '(x.rlv-i'n 
I. IskniUni See under l4iodaal 
Apparale \cr1rl*d« Ilvdr.^s'aTlxitui, ej^ 

• plrlf M!invj(.olnre of low ladling 

riittursl gas or otia r imitno.! jtas. s il'i 
il)drog<ii sulphlda . M.vnufacturv of 
pbates (P) 

Sulpbur t'otoisiUiwU in g*iHs. Pr's-eAs of pn ipltsIlUfc 
- iP. . . 

Aprs'lbaum. A 1 Mdebvd«-s . Msiinfai tore rif . d’) 
aiMi tmia.rtand Bj-PrrslmtsCo .'"ilphur ft. lours 'farm- 

factnre of -- from aits' rrt.la and alis-e i P/ 

Applebj, P. •} Bmib'y, G II 7**. .'IMt**. Tl.’iv, 

Appb’b>. AV r. '<ugsf , (Gnstru.'tk.rv of ari anro-al. ulus 
fn.moni or chart for Indi.aUon <.( tV.minrr'UI 
ran*' 

ArMnl. M Dll* or fats, >'eutrsllv*ilf>n of - (I‘) 

Arcbl.utf L J ubtiranls and luhrir-ation 

l.iti.rbation , Ilmory and t'D>.‘'Gre of Dt»' 

< uosion 

Rail M(n'<'>ftnfe of cheTnlral cr.ininrvdliie* 

See Thf.m^en,' T C 

Archltsald. E il , and II V Pulton iron. 1>. If rminsll.ti 
of . and *4 f«r»ilon of msr.g«nea» from ir' 
by tvltro*rphen)lh)fdro*)rUmlnc wnmonltun (< op- 
fcrtMii) . , . 

AffWn, H Hewage purfBcaiinn ; Arflvateil aluiige prom’* 

of , l4trg« ocoU) operation 

AfMHi, 3. P. Alloys of coppst. sloe, amt IwmI . Monu- 

facture of (P) 

Alloy* rteb to t««4 ; NiiottfMtom of <P> 

Anm, B. fi. 8 m foliioi* W, A 
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448* 
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NAME INDEX 


Arent*, T. Hydrogenation of marine animal oils : Course 
of reaction lu . . 

'^^tracliiorodlnltroethaiie * 
ArlO, B. ^Antlfouling p^nt for shlpe* bottom? ; Wanufac- 

Arllngton Co. Crane, J E. 

See Kessler, J M . . ' ' ’ 

See Loomis, E. G. ]. 

Armour Fertilizer Works Eleetile beating furnaces- 

PoIy])haHo (P) 

See Bhoeld, M .. . . lC2v*, 406v*, 

Armstrong E. F Annual Meeting proceedings ID'It 
and T. 1. liildlteb Catalytic actions at solid surfacts 
Hydrogenation of acetaldehyde and dehydro- 
genation of etliyl alcohol in presence of Uncly 
divided metals 

Ctttalytie aetlona at solid surfaeos InLra. turn of 
carbon monoxide and steam as umdiLnmcd hy 
iron oxMe and by eojiper 

Catalytic actions at solid surlaces Hate ot'diange 
coudRioned hy a nickel (ataljR and iH bearing 
on the law of mass action 
Catalytic action at solid suifaci's Some f.ietors 
controlling the iiite of hjilrogyn iiion ol ethyleuic 
compounds in prestmcc of nickel 
Catalytic actions at solid surface? Tr.indcrcnec of 
hydrogen from saturated to uoMiturated organic 
compounds In the linui I state in nn -cm e ol 
ini‘tallic nickel 

Catalytic (heinieal attions and liw of nia?'? loiion 
hmrose and sumo otliei curl^liydratcs , iRhyk nc- 
oxldc Kructure of - — 

Sugars; Couxcrsioii of the simiile — — into their 
enolie and cth>leuo oxide lorini 
Armstrong, H h Dyo Indiisirv . 

I>\i‘stuils Industry Disi usmou 

Indigo industry lu India , llevival of — - 

Armstrong, .f. Fm 1 , Manutacture of (V> 

and Patent Corj* , l.td Alkali package (Pj 

Armstrong, M K Plaster mixture , IMasiic and 

process lor making suu'' (P) 

Armstrong, 1'. A E hted . hurfaie-dable allov - - (P) 

Armstrong Cork Co Matlhaei, I W 

Arnold, H Ruit-prtjof coaling ot ]ihosiihite on bun. 
Prod lit lion of a - — ( P) 

an I others A(et>iene in foal gas and air mixture'- , 
Determination oi — - . 

Arnold, J. 0 Stul, Ifigh-arHo l — - (Pj 
Arnold Print Works .See Jones, S M . , 

Arnot, R Reteno and its derratres, Pieparation of 

nltro-non 'sniinls iroin (P) 

Arnott, J Cs?’lng temi>eratniei in tht- brass foumlrv , 
Measurcnn iit ot 

Arnattldb'r Mu!-lal>rlk Jl A S \\ indt -heim .sVe ut.der 
Wliidcslielm 

Aruy, 11 V , and others Coltoic e<l idl , (’•dour -<tan- 
dards lor 

Arngoii, 0 See CailKr, 11 

Arrcgnine, V Itnihng fxtints , D. '.'rmination of 

Mitli small ([UantitU's of material 
and E D (lama p’«Rleth>lnmbelliu rone ; Forinntloii 
Ol ~ as reaction of aut\!aictlc luid and Its 
Ohtt rit 

Artlnir. J M Sterihsal i.m ot vater b\ rhlormo gas 

Artmann, P. Oh\e oil llctlnhig experiments \Mtli 

Aflaliluii, f , and M Asaiio ,S|ul'»tithol. the piingc’it 
prirui)de ol Par.i cress (SjitlanthcA ohnu.a) 
and A Fujita Aiiemoiiuic , Sxiithcsirt and con-titu- 
tiiiri of - 

and S 'I'akagi A-'-mtsta .iin'x/ oil I’mislltution ol 
arteml.sla-ketoiio 
Asauo, 31 See Asahini, Y 
Asehc, \j If. .SVa Ktdiinaii, HA 
Asclienhelm, I) and G. Siern Mdk , 
various carlsjln dralt 
AschkeiiaH. Perliorales and dFodlum perphosptiatc , 

3fanufatlure of fP) • . . * 

Por-.s-ills oontamhig a high p. ■ •outage of actixo 
oxygen. Preparation ot — (P) 

ABcholT, and H Haase Vino-gar, Dct.-rmlnatlou of 
total solids In nine — - . 

Ashcroft, E A Electrolytic apparatus (P) .. . 

Afagneslum or Its alloys, ^fiumfneturc of# ''Rn 

magnesium ehlorate as by-product (!’) 


Intluenre of 
I on curdling of 


Magnesium eldorlde or doulilc t liloridcs of maguohiiuu , ^ 

Manufattme of aiilivtlroms - (P) • 

Magiumium and dilorlue ; Elect rolyllc detmm posit ion 
of anhydrous inagneslum chloride, and produo- 

PotsiSiun^ chloride ; Manufacture of ■— from 
natural slllcat os, • rocks, minerals, residues, or 
waates containing iiotaaslum (P) 

H. 8 , M.1 I. I). Hubbart. A»b™t0.-b(«rlng 

rock ; Process of treating (P) • • • • 

k Aabctoi cement (P) 

iblnnoto. Lead ; Action ol water on . DUouaalon 38* 


PAOB I FAS* 

j Ashton, 0. n. See Oates and Green. Ltd t30A* 

j Ashworth, A. Dyeing or similarly treating ^arns In the 
32 a ' form of hanks, skeins, or bundle"; MaohloM 

I for (P) . 831 a 

495a I Askenasy, P. Leather ; Rendering rtislstant to 

249a chlorine (P) . . 460A 

22(tA Silicon-iron tubes resistant to steam above 1000* C. 788i 

HJOa See Rrcdig, G IBIA 

I Aspromet Co. See Young, J. H 287A 

45Ha* Asscroto, A Pulverised fuel ; Combustion of solid 

•570 A (P) 2eOA 

2;4t Associated Portland Cement 3Ianufacturera (1900), Ltd., 
and J G Laxter. Feeding granular or powdered 
material In measured quantities (P) .. .. 69lA* 

Alack, F. W, and W. Y Haworth. Alkylaniluo cora- 

pounds , ifamifaeture of aro'natic — — (P) . . 623A 

Atanasoff, D , and A. O Johnson Cereal seed? ; Treat* 

4 P,^ ment of by dry heat 243 a 

Alkm, J. See Atkin, W R. 768A 

Atkin, W R Gelatin; Swelling of in adds .. 792A 

00 >1 and J Atkin. Tannery lime liquors ; Caustic alkalinity 

of . . . . . . . . . . . 758 a 

and W E P.dmer Tanm ry lirnu liquors ; Determlna* 

IJOT tlon of alkalinity in .. .. 89B, 145* 

and P’ C Thompson .\cidity In tan liquors; Deter- 
mination and lontrol of .. .. .. 60SA 

See Tnompsoii, F C . . . . . . . . 242 a 

\tklns, F1 F and II T Shriver Filter-piess (P) .. 637 a 

See Atkins, F K. 324 a*, fl48A 

.\tkins, F K and E 1'*. Filter (P) . .. .. 648 a 

liltering fluids; Dexlccs for (P) .. .. 324 a* 

,A,tklns, Jf , and J A (kilquhouu. Bricks, tiles, clinker, 

and tlie like , Plant for manufacture of (P) 699 a* 

Ifurncrs for firing brick kilns, furnaces, or the like (P) 699 a* 

vtkins, W R. (f Castor oil and petrol , Solubility 

relations of — - . . . . . . . . 52lA 

Mixtures ot liquids having eoiintant boiling points; 

Binary and ternary . . . . . 383 a 

Atkinson, H 31 Air-oven thermo-regulator . . . . 298* 

.Vtkm-vou. .1 S Glassworks furnaces 'lud gas producers ; 

Recent Improvements in de-Jgns of . . 102 a 

and Powdered Fuel Plant Co. Powdered fuel ; Com- 
bustion of (P) 182 a 

and Stein and Atklnsf a. Furnaces for heat treatment 

ot metallic or other bodies (P) . . . . . . 576A* 

and otlieis Glass tnrnates (P) .. .. .. .. 408 a 

' Atlantic Refining Co See Konuedy, C. F. .. .. 814 a 

.See yiichols, H .\f 81 4 a 

Atlas Powder Co . and others. Ex plo'- lx e compounds (P) 387 v* 
See Given. G C .. .. .. .. . 644 a 

See Hill, R L 2S2 a*, 086a 

Atlas Process Co See Von Groeling, A. F. Q. C. P. J. . 182 a 

Atwater, 0 G , and J. F W. Schulze. Ammonium sul- 

jihaH- , Caking of .. .. .. .. 332 a 

Aube. J. Pulverising apparatus (P) 739 a 

Anbel, E btcrlllstng power ot acids . . . . . . 424 a 

.\ubort, A. M Furnace , Metallurgical tilting (P) 726 a* 

Auden, A C Pi.tassmm s*ilts , Extracting from 

potaah-hearing minerals (P) . . . . . . 386 a* 

Andlannc, P. Sulphuric ucid manutacture , Heat Intcr- 

changeid lor contact process of (P) 487A, 8llA* 

Audlcv, J A. Zinc furnace refractories .. .. .. 237 a 

Aiidnbcrt, R Sfe Ch(-neveau, C .. 850 a 

.Vue, 11 llloaclung* cotton fabrics containing coloured 

tlireads . , . . . . . . . . . . 104 a 

.Vuerges See tinder Deutsoiio Gaaglulillclit A -0. ^ 

Auger, V. Uranous salt of nitrosopbcnylhy droxylamlnef 

(cnjiferron) . . . . . . . . . 470A 

Augu-t, J R C Electric rotary muffle fiirnare (P) .. 696 a 

I'Urnaees for hardening or tempering steel tools or 
tor heating or annealing rooials, glass, pottery, 

or the like (P) S02 a 

Furnaces for beat treatment of steel, iron, or tlw 

like (P) 753 a 

3ruflle furnaces; Rotary (P) .. .. .. 690 a 

(Quenching apparatus for annealing, tempering, or 
' otlierwEe modu>ing tlio physical characters of • 

inotul bars or other metal articles (P) . . . . 754 a* 

AnsH-n, W. See Scbllcht, A. . . . . . . . . 526A 

.Vustln, H See MacGregor, J .. .. .. 097 a* 

Auteiuleth. W. Methyl alcohol . Detection of as 

methyl p-bromobenzoato .. . .. .. 58 Sa 

. Axerlll, W C , jnu. See Andrews, B 260 a, 89«A* 

Avery, D , and others Zinc ; Treatment of zinc soIuUoiui 

preparatory to rocoxery of by electrodeposl- 

tioii (P) e03A< 

See Gepp, H. W’. 8lA^ 

Avery, W. and T , Ltd , and U. N IJox. Ball hardnesa 

testing inaohlnos (P) .. .. .. .. 47 Ia^ 

, Ayala, A. M. Solder for aluminium (?) . . . . 372 a, 520a< 

, Ayers, S. H., and otliers. Milk ; Alkali-forming baotenf* 

1 found In 

I Asplazu, A. Filtering sugar cane Jul<M or the Uke; 

I Apparatus for (?) IMA 


IC.'U 

•J49r 

7()0a 

127/ 

lUR 

ijor 

l.Hit 

nsi\ 

51«v* 

29-( V 
U 7 V 
lOdA 


.50 9 V 
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- B. 

Bftbooek «tid WUodx Go. 5 m BeU. JT. E. 

B*b«iidi«lr, A., md Whole Grain Wheafc Co. Food; 

Proc«M ol treating (P) 

Baoho-WOg, 0. Pulp ; Preparation of (P) 

Backer, C. B. Alloy (P> 649 a. 

Becker. H. J. Melting point of very hygroscopic sub- 

atenoes ; Determination of 

Beefchaas, A. Food condiments ; Preparation of (P) 

Food product rich lu proteins , Production of 

from cereal grains (P) 

Beokhaos, A. A., and U.S. Industrial Alcohol Co. Esters ; 

Apparatus for mannfacturo of (P) 

Eaten ; Continuous process for manufacture of 

(P) 

EihyleDe; Compression, storage, etc., of (P) 

Liquid fuel (P) 

Motor fuel ; Aeroplane — — (P) 

Bacon. O. M. Ccotrihtgal separators (P) 

Oontrifogal separators; Automatic control for 

(P) 

Bacon, J. W. Se« Ituator. M. A. 

Bacon, N. T., and Solvay Process Co Alkaline waters or 

brioca, Process of troatiug (!') 

Bacon, B, F., and Metals itccovery Co Coal : Flotation 

of (P) 

and others. Gasoline ; Apparatus for manufacture of 

(P) ... .... 

Sadder, H. C., and other* Watcrpro*.»f cements, concretes, 
and mortars , CompoHithkns for and production of 

(P) 

Baddlley, J. Hydrogenation In the ruphtli.*ilene series. 
Discussion 

Bader. J. O. Foo*l or (wider from ^aap leatlrcr ; Pro- 

ducilon of <P) . 

Bader. W. 5 m I/i\laiteln. Ltd. 

Badger. A 0 . and K 1*» lUJctf'r and Siuuj Co Wotxl bebig 
(list tiled ; Hokler for - - (I*/ 

Badger. E. B.. and Sons Co .Sm liad;;<‘r. A. C . 

Badger. W. L. Oxygen , Deterndnation of by the 

oopper-ammoula-animniiium ildorkle rea^mt 

and B, M. Baker. EvaiJoralor de^slgn , Studies lit 

and P. W. Shepard. E'ajHtrator design . .Htu»U»iS In 

rt47\. 

Badleir. L. Q . and others. PI. rlcadd Manuf icture of -- 
(P) . . . 

5m British Dyestutls Corp 

BadtKhe AnUln> tmd Soda-Fabrik .Vmi bs of nIkalU and 
alkaline eaitiis , Marmfaeture u( - 
AmBOOlnai bUrulphnle , Production of - - from am- 
monium sulphate (Pi 

Anunouiom sulphate , M.^nufa.'ture of from tal- 

rtam sulphate ami ammonium «'arboaate (P; 
Ethyiene oxide, PfefKvrutlon of — d') 

Oaa and vapour inivtur. a , 1>* r. nniaatlon of lngrrdlcf»ts 
wbkti react ex other maJI} hi -- c/.o’i.gm In 
hydrogen (P) 

Hydrogen; Manufai-ture of - i,i') r-tt. 

Hydrogen sulpiikle , B. mu'ai of - fr-.m gavn (I*) 
Hydrogen iin^r presaur'* an*i ut hUti , 

Material for In o'‘ r tf ii/i H alfh »"U.et»aHv 

for catalytic preparatlwi o( ammonia (P; 
HHrn^orea explowhc (P) 

BestaHn&ukioos , Pnf)aration of --tP) 

8olM compuumis ; I'r^par if .on of < *>r;. am- 
OlOQluin tarlionatc, from gavouA roniroiv nf* »1') 
^ Si^pliatrs; CtUbution of sulphur prfA»>itt in natural - ^ 

Mpfafir; Prodoetloo of - from raMum sulphaUi 

fP> .. . 

Mlphar otsldea; Manufartorc of ~ (P) 

tnqiluir (nlfk«: Man^farture of — from sulphat-s, 
•apadally rakturn sulpfute (Pi r. U. 

" Wat^nrptoofing fabrics (t’l 

, W. rirying fabrics alter flu Mb log (P) 

I*. H,. and General Hakcllte Cu iGislnoa^ rom- 

l| Wa ftiaoa ; Manufai-tureof potrnfiail>-rra<tive ~ - 

jtaar, 0. F. EHrlfl awl sulphortc wkN, Ap^mraGw f.ir 
fVMrrery of from waste acids t P) 

IMT. It BrottM powder {V) 

J Co., jMetaiRidtte. Aluminium , Inrrraslng llw rc- 

alitann of towards wUl awl alkaline Ikpikla 

it) 

8f$ Brioer. E ^ 

Detergent ; Pro- 
1»HA 

AofkMdior, E. 

'WA^s ^ V' F. tcaal ; MUufactore of bask — la ope»< 

lo. a.-^^ ^ , 

»lMpta 

fln^ 


raei 

323a 

24dA 

26U 

764a* 

137a 

78a 

78a 

801a 

674 i 
470 a 
90a 
715a 
8 a 

Sv 

411a 

2fl7A 

220a 

350a 

400a 

245t 

7,4a 

Oa 

44U 
441 A 

'M7a 

71U 


7404 

531a 


542 4 


; 4 
4 


ft 7''. 4 

2»»S4 


3014 

20 '.4 


5T<)a 

ntiA 
047 4* 


*, 0., Chcao. Werke Mdoehen. 
of a ptoiy iD 


205a* 


425a 


630a 

116a 

404A* 

118a 


Mir. 

1 ^; 


74»a 

aaiA 

4I6a 

105a 

460A 

TOOa 

lOdA* 

tTU 

, MTa 


BaUay, 0. and otitm. tar dfatifellateai traattng lOgk- 
botltog eoal for prodtiotloa <d mlnoiu pro- 
•' doeta (P) .. .. .. .. 74lA 

5m WelM, M. . . A 74Sa 

Bailey. Q. H. Atumtaium ; Bate of oorroalon of 80a, 118T 

and others. Magnealum chloride ; Prodootlon and utUla* 

atlon of (P) 

Bailey, H. S.. and 0. B. Edwards. Mineral oUi ; Detormina* 

tlon of speclflo heat of heavy 

Bailey. B. K. Methauo ; Oxidation of to formal* 

dehyde (P) 

Balllle. A., and oUiers. Tetranltroioethane : Effect of 

reducing agents on and a rapid method of 

estimation, and estimation of bydraxine . . 

Bally. T. F. Electrically heated soaking pits In the steel 

Industry 

and others. Electric furnace for heat treatment (P) . . 
Heat'troaUng and quenching device (P) 

Bain, D. B. 5 m Keith. J 868 a 

Balnbrldge, F. See Bury, E .. 21 A 

5m Stead, J. E 130R 

Baker. £. M. Absorption of gases in spray sysleins and 

towers . . . . 170 a 

Cooling liquids in spra^ s> stems and cooling towers . . ‘213 a 

5m Badgtu. W. L. 71 lA 

Baker. F. See Natlian. F. L 766A* 

Baker. F.. jun. Coconut ; Process of preparing or treating 

(P) 637a 

Baker. F. P. 5 m Lewis. W. K 607 a 

Baker. O C. Ammonia-free water , Preparation of for 

analytical purposes 078 a 

See Gfrenttokl. It. K 708 a 

Baker. H. See Nathan. F L. 766 a* 

Baker. H B 5 ’m WlnU^r. K. !d . . 92». 303.4 

Baker. J C . and L. L. Van Slyke Milk ; Determination 

of keeping quality of .. ISOa 

Milk , IK^tectloo of abnorm il baA<*<l on hydrogen 

Ion concentration .. .. .. ,, 130 a 

See Pheljjs. KB 70 Ha 

See Vail 8l>kc. L L . . 130 a. 1.30a 

lUkcr J 1. Kth> 1 rhiurl.lc , Teihnlcal applications of 

I)1m tntitlon . “T 

Bak. r, N. D. See rurotherN, J 

Baker. T . ami T F. Itmow ll ll4riluc.4^4 of mdaU , Ball 
t<“.t lor • . .... 

See Du Pout de Nemo irs atid Co , L I 
Baker, w L B sulphite to.Aln« prie-<’i<4 , (’)!>trolof ~ - 
Baker and to See Van Vilen, G J. 

Bakke. B. and Nor^k H v.lto-ElektrU< K^aelHtofakilearl'-- 
knh rrjnlalll* dh>n ; rrealimnt of liquids to 
Hb.t - - Ui.tefrom while the liquid U kept In 
inotlcri (I't ..... 

Bakli. P Feriili<- , Ih'termln.atlon of ammonUcal. Dltrk, 
and orga.ite nlit^Uscn In ud4e^l - ... 

IkAldro'o, G Tcnnln analv^U. MollOed indhivt of-- * 
and S C.uniHa Hide (KJwder . Preparation of luhtl> 
ihfoin*v| (iir and’.'*!'* of tanning iiiiderlali* 

Tarmwu ni-ileriaU , “ MoiJltl’d shako n»clh<sl ” for 

an.vl5*i.H of - 

3.,uniio( n^-^teiUl* . Shake in«'fho«. and fllU-r Irll 
m<tlu»( In an*l>'‘lii of — with hide iJ«>vrdrr 
Baklwln, Vf F. t'hrornt* ehlurtle sohitioiva. AUiun of 
neutral *hk>rldes on - - 

.See Titoriias. A V ... 

lUlbrtir. f, If 5 m BrttDh 04>g»n Co 
lUlfour-t.uthrii' |jiveaini-nt (k> ('ynnogen and animonU . 

l*to»lutAlon of - (P> 

BilKe. t; AV .Ve Gwejw. AW. 

Boitanllne, W II Chrome iron or « brume atecl alloys, 
Prwtucthm of - - - (P) .. 

See Hulman. II 1. .... ool 

Ballanl. L U 8Und pfartWe . Kloetrk errtu* op*M»-heartb 
furnace -- - . ... 

BalUtrl. W E See Bainbrrd. T G 
Ball >4. M See Ciailhourg, J. 

ivalhs hmrle t^reannry Co , awl K, MiCrnne Sugar b'^tllug 
tor r>rotlurtlnn «( DATce (P) 

Ballonhlillen Gca VamDh (or hallorma (P) 
lUmtier. II W . awl K tkddarhmM AbraluMtw Gas pnv 

dorers IV) 

Prwtucrt gas ; fleneratkm of fPi . 

Bamhrrgpr. C. thilnlcw : Iwtermlivalkm of - - . 

liainberiter. If Morlant axu dyesluffi ; New Uses fur pre- 
parattim of 

Bamfnrd. T G.. and W. K. Ballard. Brass ; loBucuco of 
dissolved gasM tm hlgh-ffrade — 

Baftlmry, F «. Bobber atid other beery i4*4tlc watcrleJ . 
Hacbliw for kikwllbg or mhltig ; 7 , 

Babbar atbl otter hs*rr p ls s t te mgtctW ; Machine P*r 

— (F) • ; ' 

OMoroft. W. D. FroMite mtUii Mlf Ite .. ^ 

Hgyrttf, H. A, Aior •* »• . . ^ 


007 4 

4554 

37^tV* 

4HI 4 

450a 


12 S 4 


40 J 4 
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guet; Construction o« * 
containen for transport of 

Bannister, 0. 0. Standard samples ; Chemical ! . 

* Strains in grey — o» different 

Bansen.H. 5 m Mannstaodt. L , und Co. .. . . . . 4 

Barab. J. See Hutchinson. O. li* . * ** 3 

Baraglola W. J.. andO. SchupplI. Wines; Spociac gravity 

of 

Barash, M. Coal ; Now characteristic for : agglutlna- 

ting power curve. Dlacusalon 

See Hlnnutt, F. 8 28<iv. 8 

Barbe. A. I< Antimony oxide pigment , Manuf.u turo of 

white (P) , c 

Barb.'^. L L J. Calcium cyan.aml(lc ; Granulating (P) 3 

Barber. C F. Sulphonated oils , Dctcnnlnatlou of moisture 

In 1 

Barbot, E. LP|uld air ; llei tlflcation of . . , C 

Barbet, E .ctFilsctClc Alcohols; Contlnuoua rectification 
(P) . 

Distillation of petrols, petroleums. l»cnzols. ami the like , 
Oontinuou.s fractional — (P) 

EvafKirating, condensing, and cooling apparatus , 

Tubular (P) ( 

Liquid air Apparatus for continuous rectific^itlon of 
(fM 

Tur; ltcmo\ing - - from tar-tonlaining liquids (P) . 

See B.arbet. E. A . . . 207 a*. i 

Barbet, E A Ether and alcohol japours contained In air 

of factories , llecovery of (P) . . : 

Evaporating installations , Apparatus for regulating 

and malntHlning a desired level of liquid In (P) ( 

Ilectlttcv-ition apit.'iratus , Cooling plate for continuous 
(!’) 

Tar , Removing from products of dbtillatlon of 

wood or coal (P) . ^ 

ancl E Uarbet ct Fits ct Cie Ether , Continuous pro- 
dnc'tlon of (P) 

Evaf'orator tP) . ; 

Barblcr, H Photownsitlslng dycstulTh derived from qumo- 
llnc'B, (juinaldlncs, and Icpldlnesi ontamlngdmvthc I- 
amluo and dlc^tlnlarnino groujis 
Barbiorl. <} A Mol> l>dcruim and tungsten. Colour 
reactions of - - - 
Bacbn', C See Cannon. II 
See Leslie, E H 

B'lrdorf, C F I'oeolorislng earlions for sugar refining 
Bardt, II Elect rcxlcs composed of lc‘ id peroxide or mui- 
gaiiesc cimxide or a mixture tliercof , Manufacture 
cjf - - (P) 

Barduecl, P Drying plant (P) 

Barendrecht, IT P I ro.i.sc. and radi it ion theory of cnzyrn.i 

action .. l-.tv, ; 

B.arftcld. 1: P Wild. E W .. SU*. ' 

Barfevd, S I'Jeitiie furnace (!’) 

Barkonhus, C S,t IIe>I. F W 

Barker, M F See Fox. .T ,T 

Barkhus-en. F Jl C See Watcimaii. H 1 

Barking t'lii'mic.Tls Co « See Staiohinetz, C 

Barlot. J See Dc iugc''s. G 

Barlow. J E See t'hrlstcn-ani. N C 

B.arnes. 1' ('ah lum carbide, Action of bromine on 

Barnes. E. A r.arlum hcdroxldc, Prepaiatlon of 

from baiium sulphide (P) 

Barnes If. .ind 11. H, Gentor Cnst-lron , llcfti.lng 

(F) 

Barnes. IT C. and ChM laud Mdal Products Co Steel 
iron, and similar artleles , Tnatmcnt of - (P) 
Bamoti, Ev do B " ()rg.xnle compounds ; rreparallcm 

of ” ■ , 

Quinoline .sMithcsn , Mexlifleatlou of Skraiips . 

Barrett F f.. Cotton -md cotton waste for nitration pur- 
* posi'3, Detection of ligneous Impurities In — — 
Barrett Co Bltuimnous material, e n . tdUh ; Manufacture 

of Bi filamentarv form (P) 

Pap»'r felt , .’'fjinufiietnro of -- for rooting or the like 
(P) 

and others Benzene, Catalytic cAid.Uhn of (E) 

i^et Uailev, G. C 

Stt Canon, FA. 

Sec Dodge, F E .. •• • • •. 

,sVc Downs. C H. . . « 

.SMPerrv.Br. . • •- ^’1'. 

St* Potter, US. .. qju 

5m W’ckss, J. M »'. O'. 9'v 

Barron, a S 5 m Barron. W 8. 

Barron, W. S, ami G 8. Grlndora; Impact (l)-. 

Bartky. G. PuM valuer of volatile Uquid mixtures ; 

Determination of • • 

Baratow, K. 0 , and Qow Che^^ Co. liCad arsenate ; 

Manufacture of — — (P) • • • • • ' * 

Magnetlum araenate; Manufwturo of (P) •• 

Sodium iralphito ; Manufactuw of (P) 


PASS 

Barth, A. Annealing and melting metals and aUoya 

without oxlcUtion (F) tl70A 

Electrolytic cell with multiple dlaphraims (P) SS4A 

Barth, 6. Nitrogen oxides; Apparatus for catalytic 

preparation of from ammonia (P) 78iA 

Barthel, C , and N. Bengtsson. Nitrification of farmyard 
manure-nitrogen in arable soli ; Influence of 

llmo on 249 a 

Bartlett, H. H. See Sando, 0. £. 9»9A 

Barton^ A. W. Lipolytic ac^tlvlty of castor and soya beans 840A 
Barton, L. >' , and Titanium Alloy Manufacturing Oo. 

Rubber; Production of vulcanised (P) .. 128A 

Titanic oxide ; Method of obtaining (P) , . 657A 

Zirconium compound ; Manufacture of (P) . , 517A 

Zirconium oxide ; Method of obtaining (P) . . 680A 

and others. Rubber and method of obtaining the same 

(P) 165a* 

Bartusch, E. Parallln ; Purifying crude , crystal- 
lising In scales, by sweating (P) 7lflA 

Barwlck, W S. Alloys; Chemistry and .. .. 394ft 

Bary, P. “ Colloldcs mttalllquos ; Lcs : proprl6t69 

ct prOjiaratlons ” . . . . . . . 850ft 

Sulphur; Colloidal 656 a 

BarzaghI, B Se* Cabcrtl, L. . . . . . . . . 104 a 

Baskorvllle, C Lcad-coatcd iron . . . . . , . . 268 a 

Petroleum and shale cills . Utilisation of osphaltlo 

base add sludge obtained In refining . . 182A 

and C. M Joyce. Paper-stock ; Method of reclaiming 

(P) 686a 

Basorc, C A , and Koppers Co. Liquors containing 

pncnollc substances. Purification of (P).. SOA 

Basset, L P Blast furnace ; 1 rocess and apparatus for 

treating ores m the (P) . . . . 269 a, 662a* 

Bassett, II. P. Distillers’ fih.p , Treatment of (P) 

580a, 880a 

Bataafsche Petroleum-Miritschapiuj, and J 11. C de 

Brey. llydrotarbons ; Rectification of (P) 

7 A, 395 A 

Batchelor, 11. Gas ; Generation of (P) . . . . 716A 

Bateman, E Wood a-shes ancl production of potasli . . IOGa 
W ood ; Inaccuracy of treatment tests of Impreg- 
nated . . . . . . . . • 193 a 

W(x>d , Method of bleaching (P) .. .. 237 a 

Wood ; Relation between viscosity and penetration 

of creosote Into . . , . . . . . 8S0 a 

Bateman, J T Oils and other liquids ; Deodorising, 

purifvmg, distilling, and vaporising (P).. 272 a 

Bates, F. Cadmium vapour arc lamp ; New . . 261 a 

Bates, L W. (k»lloidal fuel 395 b, 4l3ft 

Bates, W'.J and W R Hydrogen; Charging retorts with 

spathic ore for manufacture of (P) . . 232 a 

Hydrogen; Treating spatlile Iron ore to render it 

enltable for use In manufacture of (P) . . 23 a 

Bates, W R. See Bates, W. J 23 a, 232a 

Battcgay, M. Aniline Black ; Dyeing of on wool and 

on mixed wool and cotton or wool and silk fabrics 104 a 

Aniline Black ; Production of ungreonablc . . 483 a 

Aniline Black , Production of on wool.. .. 104 a 

Discharges on wool .. . .. .. .. 293 a 

White reserves on wool, Printing .. .. 293A 

and O Huge! 3 fi-Tctramcthyldlamlno-selenopyronlno 567 a 
and T Voltz Silk . Relation betwc'cn internal com- 

y*lox metal 8alt.3 and tlie solubility of in 

nkkel-ammouluni solution. The biuret reaction 
of bilk and wool .. .. .. .. .. 568A 

See Scheunert,* A .. .. .. .. 745 a 

Bail, k Oxalic ac.id ; Determination of .. 840 a, 613a 

Oxalic acid in vinegar; Detorminatlon of ^ 3#4a 

Baude. W. A. See Milligan L H 402 a 

Bauer, H. See P.lnz, A . . . . . . . 848 a 

Bauer, O Coppor-aliiniinium - zinc alloy , Corrosion of 

a screw fitting made of — p- . . . 66lA 

and E Piwow.arsky. Cast iron , Influence of nickel 
and cobalt on iihysleal and chemical proportlfts 

of 723 a 

Bauer. See Docrinckei . . . . . . . . . . 194 a 

Baughman, W P . and G 3 Jamieson Hubbard squasli 

{Cnrurhsta maxima) st'oil oU , Composition of 41lhA 

and W W. Skinner. Bnunlne ; iKdcrmlnatlon of 

in mineral waters and brines . . . . . 19A 

Iodide and liromldo in mineral waters and brines ; 

Determination of . . . . . . . . 446 a 

See Jaraieaon, G S. 417 a, $21a 

Bauman, L. See Ingvaldsen. T 275 a, 278a 

Baumann, A. Saochariu and diilcln in l>oer ; DetocUoft 

ot« 463 a 

See Lders, II 462 a, 48aA« «07 a 

Baumann, 0.. and J. Qrossfeld Lacithln ; Recovagy of 

from animal and vegetable substanow <P) 5824 

Baumann, J. Ammonia from omdo Calcium cyanaulde ; 

^naum^on of steam in the produotbn of — — 4OIA 
Ammonia ; ^eoretlcal aspects of oxidation of — — 4854 

Calcium carbide roanufactoro .. I884 

Calcium oyanamlde ; Improvement of erode 

for nso at ferttUser ,, .. 2754 

Calcium oyanamlde; Inorganlo Impndtiet tn cro54 
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BAvmann. J.--coHUHutd. 

Chlorine; Ifftonfacture of from hydroohlorlo 

acid or ohtoridciJ 74 (Ja 

Dtcyanodlauide as explosive 683A. 

NItno add ; Fractionation of . . . . . . 746 a. 

Portland cement. ; Prcimratlon of from a waste 

product from caU lnin cyanamldo . . . . 699 a 

Sulphuric and nitric acids ; Distillation of mixtures 

of 779 a 

Baumann. O. Smeltlnjr Ilno-gralnod ores In a blo-st- 

fumaoe or the like (P) . . . . 70 a, 106a 

Banmann, T. Indigo : Direct printing of on un- 

prepart’d fabric . . . . . 104 v 

Baurae, G , and M Robert Mtruus anhydride, pure, 
or In solution In nitrogen iH>roxldo , Properties 

of .. . .. . OU 

and H Vlgneron \ l^ofHimotc r . .. 117 i 

and others. Motor tUL-ls .. .. . 604 v 

Baumgartner. O. Filter (P) 255 1 

Bansraan, A. L, and National Kiiulpment Co Filter- 

press (P) .... aiiv 

Baxter, O. P., and M Kohayashi Potasslinn , Determi- 
nation of as ' per< lilorato . 530 v 

and F. E. Rupert. Potassium , Determination of - — 

as perchlorate . ... . 767 a 

and 11 W. Mtarkwealher Tin , Klcetrolytlo deter- 
mination ot in tin tetraeblorlde. Revision 

of atomic weight of tin .. .. 492 v 

Baxter. J. 0 See Associated Portland Cement Manu- 
facturers (lOOd), ltd .. . . 591 

Bayard. F. W. Kln-^, W W 55 1 A 

Bayor, E. Gold, silstr, rubidium, and etsium, N'ew 
rubidium ((a'-\uni) tllur-gold coin^Hiund and 

its use for rail roehemleal d(.fe>tioii ot .. 721 a 

Bayer, E. C Pumice-stone ; Preparing fi*r lu^o in 

concrete (P) , 723A 

and S Oriajeusen Seaweed Produet loti of aleobol 

and yeast from iP) - 499 a 

Bayer and Co, Farb«-nfabr Norm F. \i*De n Id solu- 
tions, Com < nt rat ion oi — (Pi . 2SlV 

Acetone, Miuiifm ture of -from ao tic arid (P) 765 a 

Adhesivo for artloUs made of (,Unlov dtruatlvis 

/p) . l(''l\, 719 a 

Alkali sulphates and lulpbiuie add . Mxiiufaetur* of 

from alkali liHulplutcs (P) . 

Aro djestufTs; Manufadure of (PI 777 a 

C^ldum oxide, Manufacture of eoinpmt blocks of 

from calcium h\dro\lde slu Igc ( P) . . 

Cctlulold substitute. Preparation of a - -■ (P) 624v 

^llnkiso dertvati%*s, Iiicrei-lug the softness and 

flexibility of products made from - - (P) 400 a 

Cellnlose others. Incrra-'Uig tlie si»ftn«-<s and tlex- 

ibiilty of articles made from — (PI . 719 a 

Charcoal , Increasing th.' ab-njrptDe lap.idty of 

(P) .. JJ6a 

Dlmetbvlbutadlenc , ^latiufacture of (P) 5 

PrU'r (P) , • ‘-7!^ 

fdertroKilc rcdmtlon of orn'mie f-»<mi**»nn Is (I*) 4»*<\ 

Fatty or H.NX-llkc «ompoun'^^ (adipit add esters), 

Pn'p«»rAtf''0 of (I'> . 4 j7a 

das for tialioons ( I') "1* 

dlue substitute. Manufactur*' of - - d') >-'<A 

Lilyccrln , Prmess for obfaining pnr. - fr-.m 

linnlds Containing It (P) I2l\, 12lA 

Uypocnlorllc prep^t^t' I''”'’ f'"’ won id tn.itm'nt, 

Manufadure of stiblc solid -- - (P) _ 4<H 

tjnspcd oil Hut>silf life d’; iTTi 

Manganiferous sligs and on s , Work'.ng up 
• by wet rldorinati'iii ( P) (* lA 

Krymaxo dyesniils . M ui.ifaci ure of - - d’) Pmh* 

Nitric add. Coun rPniM-.n of - (P) 4<Mv 

Nitric add; CotPiof: ot* i oin entratlou uf dilute 

(F) «2a 

Nfltrle add of high f ourr.itratlon , ProMMS for 

obtaining - dV 20% 

NItrie oxide, Manufadure <f - fr.m nmmonU 

n%Dd aJr (P) . I’l' 

Ptnaconc ; Preparatlim of (P) 426\ sriiv 

ptlta<*»o*-cbW,TtiNdrln . Pr» paration of - - f P; 426 a 

PIlMridlno iu|M rld>ldll,bio*arbi( lafc , Pr-paratli.n 

of (P) . r. 5H6 a 

Printing wwt*** ronlaiidng basic, dves, Pr< paratrui 

0{ (p) , ... 4.)U 

pyrftca; Extracting zluc from burnt -- (P) 6tJ2A 

Pyrttaa ; tkparaMng /Inc fr-im burnt - l-y exirac- 

tion with dilute acid (P'^ . 662.% 

lUttorta for decomposition of jw> Hum or puasslnm 
nitrate fP) .. . . ; 

Bobber ; Innreaalng the dastblty of vulranUctI 

artlAcUI O’) - , , ' 

SUk; Dcgnminlng by treatm ut with wat< r 

under prcfMuro (P) .. , 

BBWET-pfoteIn pfc|M%fatlons rradlly wduldc In wap r , 

Utmlfkctnn of »|ald« (P) , 765% 

Aiftphnrte acid ; l>enttraHon of aa.stc nitrotw {P> 62 a 

I4(iip)}af0|p^ fAMt ; PfodtteUon of ooncmiraUd 

T 9 xtl£\»^ ; Piweaa for r«nd»ring water* 


PAOl 


Bayer und Co.. Farbenfabr. worm F.— eonttnuad. 

Urea oompounda ; Manufacture of dertwatlvea of 

^ bromoaoytlaed (P) 

Vulcanised products ; Manufacture of ductile, ten- 
acious, and olastlo (P) 

Vulcanised products ; Manufacture of soft, elastic, 
and ductile (P) 

Zinc compounds ; Preparation of pure from 

impure matorlals (P) 

Zinc sodium sulphate ; Preparation of (P) . . 

Bayer, L. F. Volatllu liydrocarbon ibiulds ; Obtaining 

Bayoux, It. R , and J. Itldmrd Oionlsliig apparatus (P) 
liayley, F. .Src Sinnutt. F. S . . 5175R, 438 a 

llaylor, II. D, and Ivoulssillo Cement Co Cuinent, Process 
of making (P) ■ - 

Ileadle, C It Thermal opcratlona ; Appaiatus for con- 
ducting a licjulil and a gas soliililo in t lie nipild 
through u closed ( v< lo of — - (P) 

Beal. G. D NVe Perry. M C. 

Ileale. I,. 11 Held. F. W. 

Iloalor. B G. Glass maiiufaituro (P) 

Bean. O, U, Gas, Stetluxl of proiluclng -- — ■ (P) 

Beanl, G, F, H. N'se Dempster, R. and J . LUl. 
lleattlo. J M . and C F I.owls Milk ; RiM'ort on destruc- 
tion of bacteria in by clo< lrli ity 

Beauregard. N. F. X Gas generator, Pulverised fuel 

(P) 

Buchhold, ll Co.atlng substaiicea having gieiitly developed 
hurfate with heavy* metuD or Uielr Insoluble 
Riilta (P) ... 

Germs, feriuents, and toxins; Dcitruetlou of — (Pi 
Bcik. C. .sVe llosili. C 

Beck. P. HydriKhlorlc luld and iiiagiuili. Mitiiufaetuio 
of (Pi . 

U>drogen sulptiUb' and magneshim bvdroxlde , Pre- 
paration of (P) . 

lI><lrogen sul$/bldc , Mamifatture of - - from c.delum 
sulphate (1*) 

lleike. M Wool and artlfldid wool fabrics , I’lcsluction of 
.lur.iblo fP) 

and oUicr* .Vrylandruxiulnones , I'rejxinC ion ef niono- 
luid dl- (i*i 

<Iulnoue dvestulTs , Produitlon of — - (I'l 
Ihuker. 1. Idgnlii ; Dit.a di termliut Km id — in 
r«'lulO‘lo materials 
.Vec hv..illa'. C. G 1x5.%, llloi. I io%, 512.%, 718 a 

IWk. i. II. MV WelHS. J .. 640% 

Ih-ik. r. II G .SVcA l n. VI i: . 31U, T0‘2 a 

Ihxktr, .1. and Kopp-rs Co Coke, M iii'ifu- lure of 

fioni plfi h ip) 

tar eMrotor apparatus and nuth'xl tP) 
and F VV 8jx>rr % ok* oven engln* crliig . lb - erd 
ilc'elopments In b> i-rtsluit * 
lUuktr lUiw l.l'M’ttK d>nimo brnihes , 'Iittild for 
- (Pi 

B<-‘k.'t, I M in-l Kh.tro M. talhirgK al Co Alloy ^P) 59% 

>r. Miirdl. k. 3 11 

Pcckt D, P. G Mtfr»gen In nit ps • IIuIch.- and iiiorganle 
’nitrates, Rsflni.ilnm <>f - n iMi tbe nltcom- ter 

l,e<kfi*m. D T Copjau , H.vr lenlng - (P| 
lK*kinsjile. s Miniri . II ... 

IV. kumiiii, >. . and K Indm I iirfurai : \>1loii of — - 
on pnenoU lo form arlllKlal rrilns 
a»<l \ er< delMii^gc* fur Nalimiig*- u Full* f-MHttl 
Fi-bler from straw , Manufacture of - - (I'l 
IV. raft. F \\ . ariil otb» r* Sulphur t< toil (Pi 
Pa'*Iford. C. tl Ncs llogers, A B. 

B*<lIord. C W . and <nxxl>ear fire aiel llublier C*> Cao.it- 
« boll. ■‘ut.Mam •« . Prep*rliig - - an*l vuKanl*ation 
prialmt then Ironi 'I’) 

Rut)l)rr . lUiliiniiug (1*) 

aiMl W '^.o»t Viii anlvAlloii of rut.lxr, ll-'a tlons of 
a* <r|, rat ots during - 

IVilford, 15 A Nee FuJI. r, H 

lW-d*oii. P I’ Coking, l)L*4USslon on bv-prislH. r 

lVe<hiT. M. F .SV< Punly, U C. 

Beer. G Ace M N' :i'59%* 

Beeston. W G .Sea Ittown. W K ... 

Ib*g«. ^ W.mllen plc^j gofxU ; Scouring an I mlUlirg ot 
• Un( y - --- . . . , , . 

Behrms. J. Siilpburle and li>drfKlilorlo a*'Wl ; Ol/Ulning 
from aikallin'-cartli salts (P) 

Sulphuric atUI ; PriHess for oMalrilug free ■ - - - from 
<oal gas, Mond gas. rte (P) 

NorddeuDK lie IDitle A G -. 

Bclrrwlntf. K Slclnkopf, W. . 

llelb-rlmk, M W, Denitrlfli at lor with sulpimr ai source of 

energy, Cberaosyntbcsls at ' - - • 

Bell. O. Llme-saiMl brkJw ; Hardening (P) 

Beinhwri. K. 0. Tobacco; Pro*^ of curing — (P» -• 

BaUta. D. UoM alloy } Prodortlon ot wblU (P) 2 " 0 a. 416 a 

Batknap. 0. B. Om MaOmhor, U Vt ^ 

Bit WwMt. M. A 


280a 

728a 

728A 

lOOA 

109A 

634A 

16:u* 


113a 

32U 
383 a 
222r 
2g6A 
430 a 
395a 

292a 

715a 

338a 

831a 

267a* 

304A 
406 a 

364 a 

444a 

390 a 
10a 

482a 


5% 

439a 

640a 

7B6a 
. 372% 

429a 

386 a 
302% 
360% 


761 A* 
315a 
555a 


123 a 
35a 

199A 
UTa. 416a* 

lOlT 
599 % 

. 0(V2A* 
4IIU* 

48.1a 

748a 

;''0A 

405 A 
083A 

634A 

36;a 
207A 



NAME INDEX* 




136a 


84A 


136A 

lllA 

C93A 

59dA 

54a* 

172a 


629a* 

250a 


46a 

459A* 


414a 

42U* 

369A 
243A 
. 550a* 

271 A 

46 1 A 
810a 


BeJJ, J. E., and Babcock and Wilcox Co. Waste-heat 

boiler (P) ^23 a 

Bell, J. M.. and B, 0. Cummings. «-Nltrotoluene, 1.2.4- ^ 
dinltrotoluene, and 1.2.4.6-trlnltrotoluAc : Re- 
Iractivo indices of mixtures of — * 
and C If. Herty, Jun. N Itrotoluenes Binary systems 
of the components p-nitrotoluene, 1.2.4-dinltro- 
toluene, and 1.2 4.6-trlnItrotolucno 
Mtrotoluenes. The three-component system • n-nitro- 
toluene. 1.2.4-dlnltrotoluene. and 1.2 4 O-trlultro- 

toluene 

and J. P. Sawyer. Nltrotoluene and symmetrical trinltro- 

metaxyleuo ; Binary sj stems of a .. 

Bell, M. L. iS'ce Nesbitt. 0 E. 

Bell, W. IT. .SVe Mathers, F. C 

Bellamy, T., and others. Electrical resistance material 

Bellaviti. 0. Heating liquids electrically ; Liquid-tight 

insulating jolntB In apparatus for (P) 

Bellegardc. M L. Htt Malliie, A 

Beiliss and Morcom. LM. Sec Jude, A 52. 

Belionby, L A. CoiKT<!te and like plastic materials , 

Curing <P) 

Bellucci, T Cobalt; Sensitive reaction of .. 

and A Chluclnl. Complex Internal salts In quant itathc 
anal J. sis .... 

Bell wood, It A See Bowns, C. 

Bcncdlck.s. C A F. Therino-eK'Ctrlcity , ilcccnt progress 

Boncdiit. 0, II . and II C Kenny Copper-bearing sands ; 

Process of treating (P) 

Pajnenati, F S Preserving matter, Process for (P) 

Bengougb. 0 D , and others Corrosion of 70 .30 brass 
condenser lubes , . . . 

Bongtsson, N. See Barthel. C. ... 

Benjamin, E O Electrolytic ai^paratus (P) . 272 a 

Electrolytic apparatus for I'roduction of oxygen and 
hydiogin (P) . ... 

Benjamin, 0 II Drying fruits, yegetabks, and other 
substances (P) 

ENuporutor and method of operating It (P) 

Gas pro<iucer ,. .. jooa 

Tunnel-kUn (P) .. 2.56A, 356 a*, 507a*. 537a, f)38A' 

Tunnel Kiln for enamelling (P) . , 519 a 

Beimcr, W. >V See Young, J. . . 165 a' 

Bennert, C Chrome leather waste ; Utilisation of (P) 74 a 

PaiK'r yams and textiles, boftening (P) 310 a 

Bennett, C II, Varnish , Manufacture of (P) 522A 

Bennttt. C '1' Jrierrusia ghdvwm , Essontlu! oil of 674 a 

and 51 8 c>il..inon Imi-alyptul ; Deterininatlon of 704 a 

Bennett, H (1 Taniiorv Acet work, LyotrOi>o iullucnus 

and adsorption in the theory of . 418 a 

and \N G B< nnett Alkali sulphidt s , DeD rmmation of 

— ■ In dilute solutions, <7. lime Ihjuors . 128 a 

and N L llolmt.s Gelatin; KJeldabJ’s metliCHi fordctei- 

ininatiou of nitrogen us applied to . 497 a 

Bennett, 5t H , and ScovlU 5[nnufacturing Co iletnU . 

.Melting, and melting and reducing (P) 

Benuctl. W G. .See Bjunett, If 0 
Benson, 11 1C . and 11 E Canfield Coal; Low-tcmixraturo 

(list illjitlon of sub-bituminous . - 438 a 

Bcntheni. c‘ Sugar cane juice , Pre\eutlon of incrustation 
lu heaters used in sulphltallon method oi clarify- 
ing • • S28 a 

Bentley, G U , and E G Appleby Gas genera tois and tho 

like, Apparatus lor agitating the fuel in 

^P) ... . . 359a*. 814a* 

Gas generators or the like , App.iiatus for feeding fuel 

to — (p) - . 

Gas producers (P) . . .... 

Bontz, H. See Ooubtit. A A. 

Bcrm'lkr L Cuprous ovlde , Adsorption cumpounds 

of . . 1«9 a 

Bcrend, L See Albert. 1C. Clu m l'al>r 122 a, 27.1a 

Berg, B Devlti ideation idicnomciia in gl.izes and their 
prevent i<fn 

IWrge, A Magnesia bodies 

Borgodorfer Llsenwcrk A -O. Cooling aiq^rntus (P) 

bergcli, P Glytoroplioapliate Bolution ; Conveision of 

into a crvstulllno preparation tP) 

Berger E. Chlorides; Production of l)j>’ reactions 

started by primers 
Reactions sturted by a primer . . 

L. Gssos i Automatic means for iicutralising 

■— (I’) 

Bcrgfrled. E. Cooler for gases and vapours (P) . . 

Bcrglus, F. Chlorine or chloride and sulphates , 

and Pctroloum-Iiulustrio. spirit ; 

Process for breaking down hlgh-bolllng hy<ir^ 

carbons Into and simultaneous TOnvewlon of 

unsatnrated Into saturated hydrocarbons pi . . 
and Chemical foundation. Inc. ^^e wd suipliatea ; 
Production of from oblorldeB (P) 


4,56 a 
123 a 


Berglus. F.. and Chemical Foundation. Inc continued. 

Hydrocarbons ; Obtaining light .from heavy 

hydrocarbons (P) 

Hydrogenating rarbon compounds, e.g„ coal, for pro- 
duction of liquid products fP) 
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Blum, Il , and 0 Fraiirke. Glywrui from lyo* ; 

DlAaliilng (Py 306 a 

illume, n. See KItxe. K 268 a 

Blomenaucr, C. 11, See Rankin, C H. .. 547 a* 
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Blyth, C. E. l>oo#e material ; Transference of (P) 54 a* 

Blyth, K. If. Explosive*; Manufacture of from 

srookelea* powdrra (P) .. 
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and C Courtow C’liloro benzenes ; Analysis of lt>- 
dustrml 

Bourquolot, E , and M Brldel. DoxUrose In plants ; New 
biochemical method of detecting and Identify- 
ing . . 

Gcntlanoso , Biochemical production of sucrose from — 
Scabiohin, a new glucoside hydrolysed by cmulsin .. 
Boualleld, W R. See Goold-Adams, H. E. F. 

Bouton, C M, and L 11. Duschak. Mercury; Determina- 
tion of 

Bouton, E M , and AVontinghouae Eloetrio and Manu- 
facturing Oo Electric-furnace regulator system (P) 
Boutwell, P. See Steenbock, II. . . 245A, 277A, 

Bouvicr, I*. See Jullbob, P 

Bouyer, J. Gluten ; Determination of dry In flour . , 

Wet gluten ; Detcrmioatlun of Bin low-grado floun 

Bouygucs, H. ^’00 Devaux, H. 

BoverooUc, R. Cement ; Manufacture of from itag 

Bovlng, J. O. iS00 Bibby, J , . , 

Bower, 0. 0. Furnnoa blast tuy^rm ; Maaofaotnxe oC mtMUs 
cooled anoular (P> ,, 
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Bowen, W. O., and J. Moyer. Turbidimeter: Photo- 

'• metrlo 6024 

Bowles, P. B. ^M 'fitanlnc, Ltd. .. .. .. i64a 

Bowman, F. C.. and General Chemical Go. Sodium fluoride ; 

Production of (P) 109 a 

Box, E. Rofaae ; Destruction of house and other and 

recovery of useful materials therefrom (P) . . .. 133 a 

Boyce, J., and American Cotton Oil Co. Catalysts : Manu- 
facture of (P) 477 a 

Boyd, H. O. Milligan, L if 402 a 

Boyd, H. T, ^ee Blddison, PM.. 651 a 

Boyle, C. L. Free acid in i>kkUng solutions. Indicators 

used for dotennluing . . . . . . 575 a 

Boymton, C. W , and It J Wig Vesicular prodiiet and 

method of making it (P) .. .. . .. 821 a 

Boys, C. V. Lubrication , Tht'ory and prarthu of . 

Discussion . . . . 68T 

Brace, P. H. Calcium; Eleetroljtle i)roductlon of .370 a 

Bracq, E. Furnace for ore- roasting (P) .. 823 a* 

Pyrites furnace (P) . . 305 a* 

Braden Copper Co. See Down, N B. . . . 619 a 

Bradford, O M , and J E. Brf>adluud Steffens* prot'cs.s . 
Becoverlng by-pro<luLt3 from waste liquors from 

(P) . . . . . . . . . 555a 

Bradley, H. F Copper ; Rapid determination of Binail 

amounts of by the kKlidc method . . 678 a 

Electrolyi.ic rinc production , .\naUtical control of 338 a 

Bradley, L., and Rescarcli Cor|^)ratlou. Electrical treat- 
ment of ga» ; Apparatus for (P) . 03 a 

Electrical treatment of gases 217 a*, 355a 

Precipitator; Orlllce-— (P; .. .. . . 56 $ a 

A’w Schmidt, W A . . . . , . 257a 

Bradley, P. R , and Aircraft FireprcHiBng Cori»(jratl«)n 

Fireproofing for aircraft (!') .13 a, 757a* 

Bradley and Yrooman Co .Stv I>a\ld<i>n, D 83 1 a 

Bradaliavr, L, and W luiiory iU-trattory laatt rlaN , 

Speclrtc heats of at high tcmix'ruturi's . 5l3v 

Sea FmAcry, W. . . . ... 5181 

Brady, F. M. .Vce Richard, F 2 56 a 

Brady, O L , and P. N Williams Nkr.* d.-ru itl\tM ot 

toluene, SyutlusU of — 77Gi 

Braemer, O Odt)rous suhstam c.-t , Fi.\allou of — - — l.i 

solid or liquid metiU (!’) . . 207 a 

Resin soaps; Manufacture of (P; 377i 

Braesoo, P Coppor-antlmony alloys , Expaadon of 195 a 

Brannig, K. See Wohl, A . .. 270 a, 765a 

BraM, W. L Structure of the molecule in crystalline solids 335 r 
B raoam, J.M. Mannitol, and its aqueous aoluuous. Physical 

prof>crtlca of . . . . 37 a 

Braly, A. Metalloids and m< t.-il-i capable of being volatlllss d 
by heat ; Rapid tlual for tollectuig and cijar«< - 

tcridng films produc'd by . . . 351 a 

Brame, J. S. 8 Lubrication , 1 ht ory and practice of . 

Discussion ... . 57 t 

Bramwcll, B. Filters, Deisjgn of met lAanlcal *232T, 218U 

Brand, J. J C. Powd^psl fml, Aiiparalus for firing fur- 

nai*!* with (P) . . 5 59 a* 

Brandt, J- Dyestuffs, improving fastiu si «>f to 

clilorinc ... , . , , 569 a 

Brandt, L, Iron In Iron ores , t< rminatlon of - by 

means of p* rmangiupAte . . . 268 a 

Brandt, R Inert rare gawsM , Product kur of In a state 

of purity (I'l . 156 A 

Brannt, W. T. See liingl-ln. <5. , 42.5R 

iy^BSOD, F. If. See Branson. F VV 4<)7 a 

Branso^, T. W. and ¥ ii <<1 ia-hs for bmp vvorkej)i , Pro- 
posed standard formnl.* fi/r - - 407 a 

Brass, K., and U I’M’P li* fi/nliuDqnitKjncs ami bis- 

qninonylb'urkliit. s as v^f dy‘'sfuffs . .'t2''A 

Brassard and Crawford, f .« and E .\ iturklc IndopbLtwKti 

compourMb , Maniifin tori' of --ii') . 4 'sIa 

Bransr. Vk See Von Rc(,b< iib rg, C ... 677 a 

Bnraer, K. Oxalic aHd and hr tie ai'W . I» -to tion of — - 

and differentution from tartaric ickl 557 a 

.and E. W. Ebert. Extraition of liquid^ , Apparatus 

for .3164 

BranninttneT, E. See Fut«, F. 65 5 a 

Braomaller, Vf. liachlng ro.i^cd orr~s c/,ntaining topper, 

alne, silver, etc , e^ , tblorklljud pyrites cirrtk r (P) 37,5 a 

Brattn, C, F. Evaporator (!•) 322 a 

Brawn, U. tised treatment , Preartak methral of — ™ to 
m«vnit Injury due to eltcmlcai disinfectants and 
bersase gerwietdai elllelenry . , n 6 <F».a 

8» Harter, U 205 a 

Brattos, H. Cadmium and xfru: , Expertmental dotrrmina- 
tlim od vapour pressurr. curve* of molten - - , ami 
catewfathm of dtfmkai o^nstants of cadmium, 
tfaw, and mooatomte hromliM 54 Ha 

Branagsurdlf 0. BoPer fssd water; Pnrifteatkm of 

iHcii soda iotetitates 4 ZSa 

Bnr, f. W. /fm BrlHrti Oxym Co 67U 

Bny. w, a A. B, au, fwa 




ma 

Brayman, L. M. Mixer (V) 216a 

Brayshaw, E. R. See Yatw, 11. J. 403 a*- 

Drayshaw, 8. N. St$ Yates, H. J 403 a*- 

Brayton, 11. M.** Brassea; lloat treatment of beta 260 a 

Brazier S, A. Sea Twlos. D. F 126T 

Brcaloy, W. Centrifugal dlslutegrailng machines (P) .. 6834*- 

Brcarley, If. See Johnson, L. 362 a* 

Broazealo, J. F. See Lo Ctorc, J. A. 243 a 

Uroehot, A. Refuse destructor furnacos (P) . . . . 278A 

Rrodig, 0., niid others. Ferroaofurrlo oxide suitable for 

ttliimtnothormic use ; Production of (P) . . lOlA 

Bredlik, V Ammonium salts ; Purification of (P) . 697 a 

Brood, R. 8 See Conn, H. J 2464 

Bn‘ge.tt. J. 11 Camphor; Rocovery of from gaseous 

rolxturod (P) 784 a 

Bruklenbach, O. Flrc-gasos free from smell, soot, and dust 
fur drying vegetable and animal foodstuffs; Ap- 

Ikaratus for obtaining (P) . . . . . . 761 a 

Brcnchloy, W E., and E if. Rlcliards. Sewage sludges; 

Fortilising value of — — .. 144 r, 177t 

Brennan, A. Mexican oilfield ; Geology of the . . 394 b 

Bronnor, C Ct)lour lakes ; Theory of — — Detection and 

detennlaatlon of cobalt, copper, and other metals 260 a 
B renner, 11. F. See ScholcA, SR.. . . . . 102 a* 

Brett. 11. J See Fox. il 11 826 r 

Breuer, P K. See Fisiher, F. . . 223 a, 261a, 26U 

See Uluud, W 150 a, 259a, 262a 

Brewster, U tj See l)ain«, F B . .. .. 642 a 

Brever, F G . and other* Oxides and other compoiindi of 

mcub . ManiifaHurt) of (P) . . .. 22 a 

Zinc oxide, Manufaitnro of (P) .. 22 a 

Zinc uxkie , Treallug — - (P) . . . 4894 

See Singmaster, J A. . . . . . 22 a 

Broziua, 11 See Prel‘<M‘cl<i'r. K . . .71 a 

Brian, J. 0 Drying kiln, \irlltal (P) . 392 a 

Brklel, M Emutsm ; Itedilmie of cu/yiii'''* of -- to 

prolonged action of TU",, inctl>yl .iliohol H.30A 

See Bourquelot, E , 312 a, 3i4A, 6.54 a 

Brldgojiort lirn'»'A i') *'*<’ t'l.irk, W R 239 a 

Briggs. J. F Ailllltlul Rllk Indudry 286 r 

Briggs. T E. and (icju-ra! Cfi<i!)iv,»l Co Burner gRB**A . 
Purifvlng -- - nici prisluilog brlquefting material 
(P) ■ . 644 a 

Brlgffs. T H Etnul-loiiA , 341 A 

and i: M C Hi. U r (leUtin , biquefa.ilon of 

l»v -tails 274 a 

and ctli* rs Linubions . . . . . 341 a 

Brighten. 11 W , and P Peskman. Furnaces for heat 

treatment of metals (P) ... :10 -Ja 

Brklhart. K. 1., sn 1 Eln trie SisM-lalty Co. Water-purify- 
ing and flltennR dcvlix* (P) ... .. 4 iia 

Brlner, E. and A Itnerfu'W .Nitrogen; Fixation of - --- 

as hvdrogeu ly ankle itv incaus of ttc t lei trie art . 105 a 

and II Jonas Nitiouv acid . Stabilisation of in 

connexion with rcailloin c.irrled out with this 
compound Appll'aflons to diazot test Ion . 399 a 

and oilers. KlrctroiysU of various alksil chPtrkles , 

Comparative — • .. .. . . .. lOtv 

Brlnjos and Gooilwiu, I.ld , and if P. Harris .Mixing 

aod<or agitating maciiim-s fP) 564 a 

Brinkman. R. and B Van Dam Ion ri'rnenlratkni In 
ulf ra-flllrates and other j«roteln-fnw- solution* , 

)H;termlnatlou of 614 \ 

BrLitol. W If , and others Klcdri- furntei- iP) 71 v 

Bristol Co See Brtetol, W H 71 a 

BritUli Aluminium Co. Ud See Bailey, i) H . L'y'n* 

Biitish Dyestuffs Corp and otlirra Idphcnybrnlne dye- 
stuffs, Maiiufui tiini nf (P) 744 » 

See Morgan. I' , HK'.a 

Britiih Oxygen Co. and others Hydrogen. M,>iiu/<iciiiro 

of -- fP) ,. . . 5rir 

■See Murrav. K. 8 64 r 

BrltUli Tlionison-Hmjston Co , anil If C ILislIngs Kbclrlc 
arc fiirnares , 8>stcra *»f control for thri'e-piioso 

<P) . 5511 V* 

llrix, J Ibincs , rtllls»tlon of -- with production of 

mllbk) fat an 1 kskler (P) , 761 \ 

Broadbtkige, W Froth flolatlon . its nontmen bl appil- 
(«tlon and Its influenf'o on ni'slem omrentration 
and smelting prai'tb'o . 1*'G 

Broadgate, W G/, and K W. Hormoa. Igiitolln , Manu- 
facture of iP) .. 

BroAilhfftd. C F. Gas or gases , Manufacturo of (P) 3 h5a 

Broodheart, J K. See Brarlford, G M 6 :);>a 

Broodley, J. R GrlitdUig ores, minerals, stones, atwl the 

like ; Machines for — fP) ^*P'* 

Broodwell, B. K, and Aluminium Co. America. Ring- 

lanuea (P) 

Brack. A. PyralMthAtc comporithmi (P> 

Brack, r, P. 3aa lUdiMa. L, V. .. 4604. 605^ 

BracklNiBk, 0. L AbfMtnM; Mtwofaetiini oi Mttfletoi 
to Ukk 6li«lito lwfM«» 
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PAQB 

Brodcway. 7. 0. Coal gas and the like; Apparatus for 

washing and scrubbing — (P) 6®2a 

Brocq'Oousseu See Bertrand, 0 80 i^171a 

Broderson. H. J . and 8. W. Parr. Broom corn ; Dyeing 

(P) • .. 779a 

Brodlo. A. Sucrose ; Determination of in cane 

molasses by Walker’s double polarisation method 380 a 
B rodtkorb. B. and Norsk Hydro-Klcktrlsk Kvaclstof- 
aktlesclskab. Ammonia; Production of — ■ — from 

cyanumldo (P) 295 a* 

BrOckcr. 11. Chaml>cr oven for gas production (P).. 6 a. 478a 

Broeksralt. T C N. Citric acid ; Detection of free and 
combined — — • . . 

Broggl, 1). A. See Curtman, L. J 

Bronn. J. I. .SV.e llombacher Hlittonwcrk 

Brons, D.. and N. V. Marhlnefabrlck Brons Drying 
vegetables and the like ; Apparatus for - (P) . . 
Bronsteln. J. B . and others. Explosive ; Ammonlura 

nitrate (P) 

Brooke. J. N. Picric add ; Evaporator for concentrating 

weak solutions of (P) • • • • • • • • o77a* 


173a 

467a 

68a 

205a* 

584A 


7m 

40lA 

249a 


764a 

622a 

100 a • 
359A 
162 a* 

3364* 

316 a 
44T. 52r 
7a 

.. 124 i 

397a 
603A 


Brookfield. D. See Gaunt. .T. | 

Brooks. B T. Ethylene- and propylene-chlorhydiins and 

glycols from oll-gas , Preparation o 884 a . 

and Comtncrdal Research Co. ClUorhydrlns and broni- i 

hydrins of olefiulc hydrocarbons , iManutacturc of 

(P) 

Resins ; Purification of — - - (P) • • 

and E. I. du Pont do Nemours and Co Toluene , Manu- 
facture of — (P) . • • 

See Bacon. R. F. . 

Brotz , A. See Kohler. W. J. 

Brown. H M . and Spring Stopper Co Curbojs or large 
glass eontalners ; Manufacture of (1 ) 

Brown. J . and H T Madden. Zirconium and titanium , 

Separation of as phosphates 

Brown. J. 0 Tungsten ore deposits in Burma 

Brown. J. If. Nee Slmon-Carves. Ltd 

Brown. J. M. Tanning process (P) . 

Brown, K. Phenol , Manufacture of m a cx)utiauous 

hlgh-prcsaure autoclave 

Brown 0. W . aud others U-ad ; Anode c-orroslon of — - 
In sodium hydroxide solullons . 

Potassium ferrkyanlde , Elcctroli-tic preparation of 

Brown. R. B. Dyostulfs Industry DUcusmoii . 

Brown’ R Q Electrolytic cell (P) . • 

Brown. W A . and F. G White. Sepaiatlug emulsions of 

hydrocjtrbons ami water (1) 

Brown. ^ JouUnS"ana!>^^ and SHing 

Brown. W. II .<<« Eockcleller 427 a* 

Tinv»ri A ('o A -G. Electtlcal conductor, eg.. 

®fnc i:ire ; Producing an alteration of structure of 
bv hcitlng during winding (P) •* 

InsulaDon for ^eleitrlcal machines and transformers. 

Lia.Ior--(W SHHA- 

See Parker. H * • ‘ 

Rrowno V W. Dehydration , Process of d ) 

Browne. • ii-wincing sugars , Dcfcrmliiation of — 

Browuc, C A of - - bv means of the 

Browne. F k- Ormiln; ProM.nu.e »n,AlyAU ol .on,n,or- 

u" KWrl-rtaollA. Apponltn. lor iroA.lnn 
Brownlie. tn . Kxact d i on running of -— * 

A-"- 1^-* :rvr . ■ : 

Brownlow. .^®""^jJJ||J“'.jg"'“manul«cturo ot ortmanl 

Brownsdon. IL «,* ^actrlc fiimucc Discussion . * 

Briri!' r JnlnT^ri. w,._«nd othrr P.U- 


446a 
32 IT 
32a 

324A* 


708A* 

416a* 


458A 

32a 

. 549a* 
226 V 
791 V* 
53 V 
712 V 
829a 

G08A 

124 a 
558 V 

5104 

7a 

6‘<lA 

I flA 
81 1 A* 

44T 
97t* 
k. 335 a* 
33a 
229 A 
526 a* 


Bruhni. O.— coniinuoi. . - oijjl 

TUtratlon through paper; — •• 

HydroaulphlUM Tblaalnt. redo) ; Valuation a; 

Ptonolphthalein afl Indicator ; Inflaonoo %f atn^j ^rle 
carbon dioxide on alkollmotrlc titrations using ■ 

Bruins. H. B. See Cohen. B .. ** .• •• ^ 

Bniman. O. V. Intermixing liquids, gases, and tbe like (F) oora 
Brusa. O.. and V. Borelll A Co. Mercuric oxide ; Manufac- 
ture of (P) 

Bryan. H. See Davis. R. O. E 

Bryan. L. O , and others. Explosive (P) . * • • 

Bryson. T A . and Tolhurst Machine Works. Centrifugal 

machine oftla 

Buass. P. I. PosteurDIng apparatus (P) 

Buc. H. B. Strychnine ; Test for — - • • 

Buccl C. Ovens for baking, drying, and other purposes (P) 607A 

Buchilo. S Aluminium ; Treatment of with cadmium 

Buchanan. G. H.. and Amori^n Cyanamtd^^. Hydro- 
cyanic aciil . Manufacture of (1 ) q "i 

and 0. B Winner Ammonium phosphates , Solubility 

of mono- and di- 

Buchblnder. L. Cardboard, paper. “"*1 ’ 

Rendering — grease- and waterproof (F) .* 

Buchner. M. Aluminium hydroxide ; Washing and cleaning 
by means of (I^ •• “/pv “ 

.nS' CheSl4lVr„tt‘lin.‘^l'r’ Alu^m ^»Wwo 

and similar gelatinous precipitates, Depositing 

from their salts (P) . . • • • • • ' .gg^ 

Hydioxldes ; Manufacture of metallic (F) 

Buck. L. T. Fertiliser 

Buckeye Dryer Co Ses Prindle. .L . " 

Buckle. E A. See Brassard and Crawford. F. a 

Buckley. E. S. Plastic ceramic composition (P) * . 

Buckley. W. Sludge press (P) * * • • • • * * 

Baddea.. W. Slag, ''C’,pr ‘ “T Ml 

lead and copper smelting (P) ^ , . 

Badrawlea. Z. I’ctroteum dlrtllUte. ; U« ol alcohol to 
refining of — ■ — • • • • • * * ’ . 

Bdhier. Oebr. Shaft kilns and the like ; Discharge mechan- ^ 
i Ism for (P) . • • 268 i 

I Buhrer. A. Dryer for ceramic ware (P) .. *' •• 

I Bud. H. Milk , Process of treating — - (P) • * ‘ ’ 

BucII, W. O.. and Tate-Jones aud Co. Furnace , Heating 

and others. ^Vurnace ; Heating (P) 

I Bflnte. W.. and W. North. Roofing, floo^g. or paving 

materials; Manufacture of (P) 

i Burgerhauaen. M Gas analysis appwatus 

Buffalo Forgo Co See Carrier. W. II. •• •' • ^ 

Buffalo Foundry and Itochine Co. See Sleeps . • • 


722a 

616a 

663A 

766a 

5684 


276i 

2i 

481i 

268i 

477i 


6634 

5634 

264 

464 

217a* 


See Yahn, F. C. M. 


Bagoon. P. Iok» ; «»> ol commercial — in pland ^ 

BuW.0 A^Itoa A Buhl ^ " Solid .ubstance.. Obtain- 

Ing from solutions (P) 

Buhl Co, Q. A. See G A. . *• - 

Stutzke. R W. G .. •• 

See Ziramcrmann, H J 

Rubier H w. Coke oven (P) ^ 

Bulttln’ W J and others Air or gases ; Apparatus for 
Bulgln. or vice ver$d (P) 4764. 7394 

Bullock. E R Nn»Capstaff. J. G. . . •* " 

Bullock. J. RaU convoauce of chemical commodittes .. 

Bulucklan. U. M Aluminium , Hardening (P) » 

Blinov. E H Ncs Breyor. F. ; 

See Slngmaster, J. A. . •• •• •• 

Bunge. C. Perchlorate explosives , Increasing the sensi- 
tiveness of (1/ • ■ • V • • ’ ’ 1 -v a * " 

Bunker. J. W. M. Hydrogen Ion concentration ; Deter- 
mination of “ ■ 

Bunnell. M 1>. See Nagai. W 

Bunte. K Gas producers .. .* * '• 

1 Biirhy. J. M Paper; Re- pul ping old or waste (P) 

Burchardt, T See Foerster, t . . . • • • • • • . »q. 

Burchartz.H Blast-furnace slag , Experiments with 6734 

! Burdick. 0 L N Itrogen oxides ; Treating gas mixtures 

contalnlug — (P) 

Burgess. G. E. Dyestuff situation •• •• 

, BurU. b.. and Standard Oil Co, Alnmlnlum chlorid. , 

' Process for producing (P) • • • • • * 

Burgess. W;»T. Water ; collecting samples 


6104 


8344 

841ft 

4^4 

4894 

224 

2084 

2404 

8334 

6504 


489J 




■ of at groat depths 

Burgess Battery Co. See 8chorger. A W. 


6334 


8284 


Insulating - 

Bruhns. T^ All^^^Ry <>* 

8204 

mlnailons 


Burgess *'• Storey. O. 




See Wolaa, H. F. 


Burka 3. M. Panchromatic photographic plates ; Hypet- 

' Bonsltislng commercial 

Burke, 0. R. Petrol or gasoline ; Manufacture of - 
Burman.F.V. Drying apparatus (P) .. 


207 

Xb) m 

• r 
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Burnett. 0. WMhlag oonl or other ralnerols or mnterUli 

(P) 

Burney, C. D. BlsiPlation of solid carbonaceous mate* 

rUl ; Apparatus for (P) 149 a 

Burnham, O. B. Borax ; Recovering from saline 

waters (P) • • 232 a 

Potassium salts ; Obtaining from liquids con- 
taining the same (P) 282 a 

Potassium salts , Obtaining from saline waters 

(P) 282a 

Potassium sodium sulphate and other potassium 

salts; llocoNoring from saIIuo waters (P) 232 a 

Potassium sodium sulj^ate ; Process of obtaining 

from saline liquors (P) . . . . 21 a 

Burr. Q. O. Hale. U 767 a 

Borrows. S. P. Set Badder, H. C 409 a 

Bursltzky, H. 21nc ; Retort furnace for reco\ory of 

by reduction of sine oxide (P) .. .. 69 a 

Burstin, H. Paint for ships’ bottoms, etc. (P) • . 666 a 

and W. Jakubowics. Paraflin wax ; Influence of high 

temperatures on .. .. .. 825 a, 741a 

Burt. W. I. Sm Trumbull. M. L 832 a 

Burt. Boulton, and Ha> wood. Ltd., and F 1> Miles. Carb- 

axolo ; Manufacture or Isolation of (P) . . 828 a 

Burton. 1>. Chrome tanning . . 666 a 

Tanner}’ lime liquors ; Analysis of .. 307 a 

Burton. B. P. See Satterly. J 543 a 

Burton. W. M. Su Uumphrc>8. EE 651 a 

Bury, £. Ethylene from coke-oven gas , Fixation of 

as alcohol and its derivatives 94 a 

and othera Potassium salts; Reco\ery of from 

blast-furnace slag (P) 21 a 

See Hutchinson. A. .. 336 b, 751a 

See Sklnnlngrove Iron Co 663 a 

Boscher. T. W. See Radish. R. B 228 a 

Bush, B, and H. Drying varnished or gummed sheets of 

paper and the like ; Machines for (P) 445 a* 

Bush. H. See Buah. E. 445 a* 

Bush. W. J., & Co. Salicylic acid ; Melting point of — — 526 a 
B tubaell. L. S . and H 8 Clark “ Oil ” in sulphur ; 

Determination of minute quantities of — — .. 447 a 

Buszlnsky. L., and A. Llebhelt. Drying machines , Pre- 
venting caking and bumlug-on of material In 

(P) 436a 

Butler. 0. 8., and H. B. Dunniditf. Alcohol . F.sttma- 

ilon of In mixtures of alcohol, sulphuric acid. 

and water 146T 

Bttlphates of sodium ; Action of alcohol on 93t, 625 a 

Butler. M. W , and Harshaw. Fuller, and Ooodwln Co 

Lead arsenate ; Manufacture of (P) . 100 a 

Butt. C. A. Sodium nitrate ; iteterralnatloti of nitrogen 

in 446 a 

Buttenberg, P.. and J Augerhuusen Wiiale oil , Hydro- 
genated — — ... 121 a 

Butterman. S. Casein ; Influence of method of manufa< - 

ture on use of in giue-maklng . . 274 a 

Byall. 8. See Kopeloff, N 380 a 

Byers. H. G . and C W Thing. Cobalt ; Passivity of I 16 a 

Byers, J. J.. and Products Syndicate Cellulose deriva- 
tives ; Material, e g , leather, treated with 

(P) . 242a 

Byera Co.. A. M. Puddling Iron (P) . 160 a 

Byk-Ouklenwerke. Oils ; Manufacture of edible and 

tachnical (P) . 52*2.% 

By Products Manufseturing Co See Lowe. L P. 716 a 

See Ruff. P, C 149 a 


, C 

Cabexti, !>., and others Imllgo , I>lrect. printing of — ■ 

without previous preparation of the fabric . . 104 a 

Cahol, 0 . L. Crommetl. C F. . .. .. 722 % 

Oaboi. 8 -, and 8 . Cabot. Inc, Cement , Waterproof - - 

(P) . . . . 268 a 

CAbol* 8 „ Inc. See Cabot, 8 , 26 Ma 

Unan. J. Miner's safety lamp 145 r 

Oil rteoorces of the Mtlah Empire SUu 

Petroleum and the war . . 145 b 

fMIffit. A. Invertase In pure honey of bees , DeteHlon 

of 809 a 

Cnllkr, H.. and C. Arragon. Fungickloa contalolng V me- 

eoppei ; Increasing the adlicaion of - - (P) . . 500 a 

Cala, J, C. Dlaso-compounds; C’heroistry and tech- 

■ology of the " I 55 b 

See Samm, H. *. 3«6n 

r!aia i, E, Bteel manufacture ; Kew deoxidlsers for 785 a 

CiM, It. 49 * Corfleld. C. K. 163 a 

fi. (hraBc add and oxalates; Actios of heat 

«o 

B. lOlA 


rAOS 

Caklerwood, H. N., Jun. See Hawley, L. F 598 a 

Oaldweli. W. W. Su Wild. J. B 54 Sa* 

Calico a rinien’ Association. Ltd., and W. Rouse. Printing 

half diBo^a^ge effects on cotton fabrics (F) . . 719 a 

and others. Ageing machines (P) 154 a 

Colour effects ; Producing on textile and other 

fabrics and materials (P) . . . . . . 484 a 

Printing cotton fabrics and yarns (P) . . . . . . 569 a 

California Alkali Co. See Hlrschkind. W 545A 

See Mcllhlney. P. C 448 a 

Cali, L. B. See Swanson, 0. O. . . 169 a 

Callan. T. Hydrogenation In the napiithalcne series. Dis- 
cussion . . . . . . 245 t 

and others. Nitro group in nromatio organic com- 
pounds ; Estimation of . . . . 72B, 80T 

Callow, J. M.. and Pneumatic Process Flotation Co. Ores ; 

Concentrating (P) .. .. .. .. 289 a 

and others. Cunc«)ntratlng oxidised ores by flotation (P) 873 A 

Concentrating oxidised ores by sulphidation and flota- 
tion (P) 373 a 

Flotation procesa and apparatus (P) .. 802 A 

Calvert. 0. Cyanogen compounds, uiikmuiii.i, and the like; 

Production of (P) .. .. 404A 

Oils and fata and the like ; Deodorising and purifying 

(P) 72a 

Oils, fata, and the like ; T^atment of (P) . . 62lA 

Calvert. H. T Sewage siudgea ; Fertlliolng value of 

Dtscussiou .. .. 181T 

and £. H. Morris. Nitre-cake; UtUisatlon of .. 407 b 

Cambler. R. Sewage ; PurlflcAtlou of by activated 

sludge . . . . . . . . 347 a, 525a. 55flA 

Catnell, Cochet, Grilto et Clc See under 8oo. Lyonualse 
dcs R<^chnu<is Cataiytiques 

Cameron. F K . and others /Inc-bearlng ores , Method of 

treating (P) . . . . . . 095 a 

OamilU. 8, See Baldracto. 0 40 Ua, 496%. 523A 

Camp. J. R . and J W. Manl(‘u. Molybdenum, cobalt, and 

chromium alloys , Analysis of .. .. 753 a 

Campbell. C. H. Jelly . . . 581 a 

Camplrell. D K. Gaa , Apparatus for making (P) . . 622 a 

Gas; Manufacture of -(P) .. . 565 a 

Campbeil, D F. Electric furnace , Recent do ilopmcnts 

of the in Great liritain .. 224T. 250B 

and others. Electric furnaces , Control of power 

al)4orbcd In (P) .. .. . 550 a* 

See Gow, C. C. . . .. .. .. •• 197 a* 

Campbeli. E I>. Steel ; Solution theory of and Influ- 

ence of changes In carbide concentration on electri- 
cal resistivity .. .. .. 114 a 

CaropMI. H. W .S« M llllatns. 0 1 696 a 

Campbell. N. R See General Electric Co. (London) Re- 

8<*4kn'h Staff .. .. .. .. 776 a 

Campbell. W. Brasaes , Constitution of tin- tearing 629 % 

Canals. E Calcium and magnesium . I>etermination of 

. in different saline solutions 26 U. 706 a 

Caiidlot. C Kilns . Apparatus for aulomaticsily discharg- 
ing lime, cement, and like (P) 26 a 

.Mixing mortar, concrete, and like material (P) 65 a 

(’and). F P Water; Poiilicatlon of with chlorine 

(P) 132% 

Canfleid, R £. See Benson, HR. 436* 

Cannon. F. V See Wilbur. M D 694% 

Cannon. H , and others. Urc-ilotatlon agent , Producing 

an (P) .. 788 a 

Canon, ¥. A . and Barrett Co Cataivtic reactions in the 

vapour phase , Pro%iuclng (P) 740% 

Cantogrcl. See Uuirbanl. M, 362% 

CantriU. T C, Charcoals , Chemical charai-ten of 

anrieol 99% 

Capies. R B. See Elton. J. O. 549% 

Capitelll. O. Acotyloalicyltc acid , Melting point of — - HOlA 
Chloroiar Iconic esters ,. .. .. .. 073% 

Cappenberg, H Cement raw materials. Treatment of 

---(P) 751% 

Caiistaff. J G , and fL U. Bullm'k. Photographlc.senslUvc- 
ness ; PrmliKtton of panchromatic - - - without 
dyes 8.U% 

Caracristl. V /, Pulverulent fuel ; Feo<Uog to fur- 
naces (P) 510%* 

and Locomotive PulverUed Fuel Co. Feeding powdered 

fuel to combustion chambers (P) , . . , 396% 

and J K. Mnhifold. Furl or other materUts in pulver- 
ised form. Feeding - (P) 516%* 

PulverubMit fuel , Burner for supplying to fur- 

naoss (P) 616A* 

Carbon Prwiurts Co. See RomJatl, G. F. . . . . 596% 

Osrbono, D. Rotting of textlio pUnts ,. 44.3% 

Oorborundutn 4>). Hefraetory orUcles. Manufoctuni of 

(P) 469% 

See Hutchins, O l»A. 192% 297%. 4M% 

See Unbamwr. 8. C 450%. 820% 

Cnrey, a . L, See Murphy. * 

CmIw,P. ¥ttmi him** mm*' »66% 
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0»rleton, P, w. Qaa masks; Anil-dimming compositions 

for use in — - . . , . , , 7* . 

n If n**’ ® 316 a, *431^ 

Carlisle, 0, G. Steels ; Electric . . • . . . . ggi^ 

Carlwn, 0. B , and Aktlebolaget Carllt. Aramonium per- 

oniorate explosive (P) . , 208 a* 

and Aktjeboiagot Nitrogenlum. Ainraonltim perchlorate : 

Manufacture of (P) | 450^* 

Carlson, 0. P. S,, and Aktlebolaget Nitrogenlum Nitrogen 

compounds ; Manufacture of from carbides (P) 450 a* 

Carlsson, A. V, Casting steel Ingots (P) 787 a 

Carnegie, A Q. Nw Parsons, 0. A. .. .. .. .. 740 a* 

Caro, N, Nltrollm ; Attempts to obtain free from dust. . 200 a 

Caron, M H , and Clevenger and Caron Nickel ores Treat- 

mentof (P) ,503 a 

See Clevenger, O. 11. 661 a 

Carothers, J. N , and N 1). Baker. Fertiliser, and process for 

making same (P) 607 a 

Carozza, A T See Mace, C H 3J8 a 

Carpenter, C. C , and U. 8. Light and Heat Corporation. 

Electric battery plate envelope (P) 196 a 

Carpenter, C I) See r/islie, K. H 639 a 

Carpenter, C E Kiln (P) . 647 a 

Carpenter, II A , and Rlter-Conley Manufacturing Co Am- 
monium sulphate , Production of (P) . . 04 a* 

Carpenter, 11 C H., and C F Elam Crystal growth and 

recrystal llsatlon In metals . . . . . . 319R 

Car pzow, J . Potatoes , Process for preparing dried (P) 464 a 

Carr, F H. Uyostuffs Industry. Discussion . . . . 3iiOT 

Carr, O Evaporating liquids , Method and apparatus for 

(P) >A 

Carr, R H. Soils containing crude petroleum , Vegetable 

grow'tli in . . 200 a 

Cairfi, P Sf4 Marqueyrol, M . . 248 a, 248a, 248a, 249A, 350A, 350A 
Carrier, W H , and Bulfalo Forge Co Drying, conditioning, 
and regulating the moisture conU-ut of h>gro8copic 

materials (P) .. . . 217 a* 

Carroll, S J . and Eastman Kodak Co Cellulose ester u>m- 

posltlons , Manufaeturo of mixed (P) , 74 .'>a 

Cellulose nitrate ooinposltlons , Manufacture of (P) 745 a 

Carron, E C Copfier sulpliate ; Rapid determination of 

In works liquors . . . . . , . 332 a 

Car’Uthers, J H , and Cd , and others Reparating oil or 

grease from water , Apparatus for (P) . .♦ 145 a* 

Carson, C M Stannous chloride. Decomposition of 

by water and by potassium hydroxide solutions . 107 a 

Carsb'na, A 11 , and American Metal Co , Ltd hepariitor , 

Ue\oh ng (P) . . . . . . . 288 a 

Sraelilng-furnaces , OiH*n-sido water-jacket for (P) 302 a 

Carter, F , and D MclJiln. Furnaces ; Open-hearth (P) 

302a, 603a* 

Carter, R A Water-gas sampling dc\ lee 181A 

Carter, R M, and r S Industrial Alcohol Co. Iodine; 

Apparatus for purliyiug — — (P) 233 a 

lodluc , Puritlcallon of - — (P) .. . . .. HOa 

<l»rtcr, 8 R. .S’ly W*ardlaw, W . .. .. 781 a 

Carter, W C , and Goodyear Tire and Rubber Co Fabric , 

Treating ^4th lubricant (P) . . 263 a 

4'arver, E. K. See Richards, T W . . . . 99 a 

Case. T W. ’ Elect riral resistance element (P) .. 550 a 

Caslinir, E See LIpp, A . . .... 163 a 

Ciisp ir, Cs Ammonium sulphate , Melting point of 

normal 485 a 

Cissal, C E .See Cas-sal, N. C 290 a* 

Cassal, N 0, and others. Hydrocarbons, Treatment of 

liquid (P) . . . 5iW)A* 

CasM'lla, L , und t\) Anthraquinone derivatives , Manu- 
facture of — — (P) • • 

lAiuco-ctimivouiuls of vat dyes , Preparation of 

suitable for dveing wool (P) ... .. 654 a 

W’o<iUon gtK»ds , Imrcasing the resistance to wear of 

dyed — '—tP) • •• •• -■ 61 a, 228a 

Castan, P. -See Pictet. A , . . . - . 607 a 

Cistok, F. C-oal , Approximate determination of qimntlty of 

toiubustioii ga-ses of . . . • • • 477 a 

Coal Calculation of the quantity of combustion gases 
or producer givs from their analyses and from the 

calorltlc value of the . . • • • 395 a 

C^wtelll, STS. See Corthesy, J U 510 a « 

Castle, J M. AVeSadtler, S S .. •• 682 a 

Cataldl, B Electrolytic decomposition of chlorlaes (P) . . 405 a 

Catos J/ C , and Sunbeam Chemical Co. Dyo ; Aikall- 

’ proof and method of producing same tP) . . 053 a 

Cathorman. 11. F , and II. C. Fisher. Water softener ; Data 

on oi»crat‘on of continuous tyim lime-soda ash . . 733 a 

Catlett, C. Oxysalt cement compositions and processes of 

making same (P) 

Catterall, J. B. (k)hen, H. K 66U 

Omwood, J. D., and others. Glass for lamp-working pur- 

GlasSTBurabiUlv hne^oda 407 a 


^ ‘PAOl 

Cavers, T. W., and Garred-Cavers Oorp. Lead and like orea - 
and products ; Smelting (P) 

Cedarold Co. Paper or paper board (P) 108A 

Oollolold Co See Lindsay, W, 0 14A, 446 a 

Central Commercial Co, See Rosenbaum, R. R 88®A 

Central Iron and Steel Co. See Irons, R. H . . . . 676 a 

Centra] Mining and Investment Corp Electrodes for electro- 
lytic recovery of metals from solution (P) . . 660A 

Electrolytic recovery of metals from their solutions (P) . . 5494 

Cfisarl, R. See Nlcolle, M 179 a 

Chabauior, E Heavy oil fuel ; Industrial use of . . 689A 

Chadwick, J. W. Drying textile and other fabrics ; Appar- 
atus for (P) 595 A^ 

Chadwick, L. S , and others Iron or steel ; Treatment of 

to prevent oxidation or rusting (P) . . . . 29 a 

Challlaux, P. Gold -colon red sulphurs and vermilions of 

antimony ; Mnnufact-iire of (P) . . . 768A 

Chalaa, A. Meat ; Dry and soluble extract of raw (P).. 382 a 

Clialeycr, E Chlorine and alkali , Electrolytic manufaotnre 

of In r; 8.A 106 a 

Chalkley, H O Argentine Republic ; Report on economic 

and industrial situation of in 1019 . . . . 402 r 

Challenger, F See Frankland, P. F 164 r, 256t, 8181 

Chambard, P. lojather , Determination of hide subittance 

In 0O5A 

Charabcm, P. A See Tyrer, T . . 483 a 

Chanard, A Incendiary mass (P) . , . . . . 176 a* 

(Hiandler, D See South Metropolitan Gas Co. , . . . 02 a 

Channon, H. J. Photographic science ; Studies in . . 468 a 

Chautralne, A B FurnaexsfP) 324Aj 

Furnaces. Cylindrical ga.s- fired (P) . • •• 365 a' 

Recuperators or regenerators for furnaces (P) . . 664 a 

Chapin. R M Phenol and certain of Its homologues ; Diazo- 

inctrlc detennlnation of .. .. .... 667 a 

Phenol ; Determination of In presence of certain 

other phenols 662 a 

Chaplin. E.D Acids , Manufacture of (P) .. .. 189 a 

Potassium carbonate ; Manufacture of (P).. -• 190 a 

Sulphuric acid manufacture (P) 1B9 a 

Chapman, C. H., and General Abrasive Co. Electric furnace ; 

Controlling the thickneas of walla In an (P) . . 494A 

Chapman, D. L., and J. R H. Whlston. Chlorine and hydro- 
gen ; Interaction of . Influence of mass . . 62 a 

Chapman, H. C , and National Carbon Co. Manganese per- 
oxide ; Manufacture of (P) 544 a 

Cliapman, W. B , and Cliapman Engineering Co. Gas pro- 
ducers (P) 510 a 

Chapman Engineering Co. See Cl)apman, W. B 510 a 

Chappell, If. F. Alunlte , Utilisation of native (P) .. 405 a 

See Cowing, P. F 823 a 

Charles, H. L Furnaces , W'ater-ooolcd inlets of ore- 

reducing and refining (P) 68lA* 

Reverberatory furnaces ; Method of charging (P) . . 725 a 

diaries worth, J. Drying or carbonising wool, cotton, or like 

fibres ; Machines for ( P) . 12 a 

Charlton, H. W. Potash ; Reclaiming from greensand 

(P) 617a 

and American Pota-sh Corp. Alkali hydroxides ; Produc- 
tion of (P) 697 a 

Cauatic potash solution (P) 406 a 

Cementing material obtained from gnvensand (P) . . . . 193 a 

Potassium compounds ; Production of from green- 
sand (P) . • 231 a 

See Meadows, T. C 28lA 

Charpy, O. Steel Ingots, Micro-pipes In .. 458 r 

Chase, W S. Ammonium hydrogen fluoride ; Titration 

of .. 669 a 

and National Carbon Cs> Calcium fluoride precipitate ; 

Process of obtaining (P) , ,. .. .. 232A 

diaudifcre, K F. Shaft furnaces and gdk producers (P) . . 179 a 

Chaudron, O. Molybdenum ; Reversible reaction of wat^r 

on . . . . 195A 

Tungsten and oxides of tungsten ; Reversible reactions 

of water w ith . , . . . . . . . 412 a 

diandun, A. Sucrose ; Dlostatlc inversion of . . . . 607i^ 

Chanvenet and others Tbcrroocbemical analysis of solu- 
tions. Detecting furmatinn of double salts . . . . 78lA 

Cheeseman, L. Germicide and insecticide (P) 657 a 

Choctham, 11. C., and J H. Schmidt. Arsanilic acid ; Pre- 
paration of primary 466 a 

Chelle L. Hydrocyanic acid ; Detection of traces of . . 189A 

Hydrocyanic acid ; Detection of . Its post-mortem 

trai^ormation Into thlocyanic acid 47A 

Chemical Constt action Co Potussinm compounds ; Appar- 
atus for roeovcrhig iP) .. .. .. .. 166i! 

Potassium compounds , Process of recovering fP) , . 6iA 

Potassium nitrate ; Recovery of — ^ from waste gaaea 

of cement kilns and the like (P) 64 a 

See Heohenblcikner, 1 323 a 

ChemicAl Engineering and Wilton's Fatont Famaoe Co. 

Mann, H. 0. .. 983i 

Chemical Equipment Co., and othen. Cwroalve fluid vahrea 

(^) 
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(Xieint'«} FDTindAtloa, Inc. Sm Bcrgias, F. ISOa*. 5<HU*, 74aA* 

iSm Bondi, C. ,, 267a*. B83a* 

Sm Bnchner, U 488a. 488a 

8m OImmq, a 2U 

8m Dodiohon, J seOA* 

Sm Dietaohe, 0 864a 

Sm EUender, W. L. B 467a* 

Sm Gerber, 0 409 a 

Sm Goldschmidt, H. 467a 

Sm Oontard, G. U. 8S3 a 

.8m Holo, P . . 668a 

Sm Horn, W. M. W 866 a 

Sm Klever, H 652 a.* 

5m KodpflmAoher, A 81&A* 

Sm Koetsohau. B. . . 00 a 

Sm Lewtoki, W 823a* 

Sm Llllenfeld, L 654a*. 817a* 

Sm Meaaerschniltt, A 671a 

Sm Meyer, F. M 647a* 

Sm Meyerhofer, A. F 659 a 

iSm Moeet, M. 601 a j 

Sm Nagel, 0 824a* 

Sm Oatwald, W. . . 570a ; 

Sm Podssos. B . . 450 a* I 

Sm Schmidt, O 4ieA* j 

Sm Schwerin, D .. 727a* ( 

Sm Singer, F. . . . . . 225a* | 

Sm Stelnsdmeider, L .. 814a I 

Sm StrauM, B 457 a* i 

5m Tambach, U .... 734 a* . 

5m Thiel, O. 726a ! 

Sm TBchonke, R. . 802 a* ; 

5m Viertel, E. . . . . . 460 a* ' 

Sm VOgler. A. . . 620 a* . 

Sm Von SaUnkay, A. 834 a* i 

Sm Wlrth, K. 816a* ; 

Obemtotl Works formerly Sandoi. Sm under Chem. Fabr. 

vonn. Sandoz I 

Oiem. Blelcherel E. Jettor. Sm under Jetter. 

Chem. Fabr. K. Albert. Sm under Albert. 

tlbem. Fabr. Bnekau. Propylene and Its homulogues ; Pre- i 

parailon of (P) 87.5a 

Tlopiate scrap ; Detlnnlng (P) .. 303 a i 

and T. Sllbertnanu. Tin , Prodnctlon of free from 

Iron, from wa.Ate tin-plate and the like (P) . . . . 70 a j 

Chem. Fabr. Budenhelm L. Uta. Sm under Uti ; 

Chem. Fabr. Coswig-Anhalt. Paper yam.s and fabrics ; 

Dyeing (P) 154 a, 186a } 

Chem. Falx'. FlOrahelm H. Noerdlinger. Sm under Noerdllngcr. I 

Chem. Fabr. Flora. Amines ; Substituting halogens for ' 

amino groups In aliphatic (P) 385 a 

Chem. Fabr. vorm. Goideoberg, Gcromout, und Co. Sm 
under Ooldenberg. 

Chem. Fabr. GHeshelm-EJekirtin Aluminium ; Auto- , 

genous welding of - — • (P) . . 520 a 

Atnmhihim: Welding or melting (P) 102 a 

Chlorinated derivatlvcss of naphthalene of waxy con- ' 

■latency; Production of (P) 442a 744a j 

Etbylidene esters; Manufacture of — (P) .. 44 a 

Oases; i>>onng previous to liquefaction (P) .. 740 a 

Glycol, PruductiDO of from ethykne (P) 385 a 

Nitric add ; Manufacture of from h«jt nitrous gases 

(P) .. ... 364a 

Tower for absorbing or concentrating gases (P) 3034 

Chem. Fabr OrOnau landabolT u Meyer A -O. Sm under 
Landahod 

Ctiem. Fabr. H*’lligensw V Ilehnolt u Rero^t'' See under 

Helmolt I 

dwtn. Fabr Kalk Ges Ammonium salts , PnxlMction of , 

from Industrial gaju*^ containing ammonia (P) 22a 

Oaldtnn cyaoamide , Pr(M'»‘»w f«jr d''Com posing crude 

fp) . ... 488 a 1 

Qjraaamides and njrr{iif4 of aikalU and alkaline earths , 

Decompoaiog - - - (P) ... 488a 

C1m 9B. Fabf, '* LUt ” E. dc Haen See umUr 18) Ilacn. 

* 

Cham. Fabr. L Mey. r See under Meyer . 

Clum. Fabr. Blienania Sulphur dioxide , Preparation of 

from magncMium sulphate or double salts of 

• magnesium (P) IOOa j 

'BiBptnrr rooiKM hjorsb . Preparatk>n of (P) 480a | 

andJr. Pro^n. Sulirfiur, ObUining — - from hydrogen ‘ 

mlimSds or mixtures containing It (P) .. 740 a 

aad others. Saccharifleation of celliiloslc material with ! 

gaseoas hydrochloric add (P; ..311 a 

Baeduirtfleatkm of eeilaiosir matoriais with oimultaneaus 

recovery of dtrate-solable phosf»ha»e (p) 463a . 

Sm Setualdt. F. L. ... . . »)oa < 

Oham. Falx. Bosenberg and Co See under IioMnberjf! 

dkem. I^br. vorm. Baodox. AJkakdds ; Isolation of 

(P) fl75x, 83.3 A 

JMmm dresiutfs: Magufacturr of yellow (P) .. 320 a ' 

Brput i Maanlaciiire of a highly active pn^parstion of 

(P) 840a , 

llfoicfaiidtoa ; XmlaUoit of (P) 426 a , 

«fg(ltoll.A 7 Ta* I 

Cbem. Fabr. vomUleydn A.-O. Ammoalnm pen^rat* j 

MMSlaitm miiaMt oi Mug cast; JfamtftMlwa _ 
gf (F) „ ^ ,, 4104 




Chem. Fabr. von Heyden A.*0.— -oonfiiiasd. 

OrMnlose esters ; Preparation ot lacquers and lo.utions 

or masses of (P> 77aA 

NttrppenulQsetpowdora ; Manufacture of (P) . . 4804 

CSiem. Fabr. vorm. ^ellor-ter Mocr. Diarylurethanes ; 

Preparation of (P) 4274 

Insecticide (P) 881 a 

Smokeless powder; Manufacture of — — (P) .. 886 a 

Sulphur dioxide ; Manufacture of from caldum, 

barium, and strontium sulphites (P) 206A 

Chem. Fabr. Worms. A.-G. Colours soluble in fats and oils ; 

Manufacture of (P) 744 a 

Tanning animal hides (P) 166 a 

Tar products and resinous substances ; Separation of 

low-boiling constituents of (P) . . 808 a 

Chem. Fabr. J. A. Wtilflng. Sm under WUIfing 

Chem. Ges. Rhenauia. Moat extract and the like ; Propara- 

tiou of (P) 171 a 

Potato products ; Preparation of dried (P) . . 761 a 

Chem. Ind.-A -G.. and F. Wolf. Ammonium sulphate ; 

Manufacture of from gas liquor and gypsum ( P) 364 a 

Ohom. Lab. fUr Tonlndustrle u Tonlndustrlesult. H. Soger 
u. E. Cramer. Sm under Segcr. 

Chem. Verwertungs-Qes. Atomising and dr\lng milk or 

other liquids ; Apparatus for (P) . . . 581 a 

Chem, Werko Oronzach A.-O Phonylatod amlnohydrln- 

denecarboxylio add ; ifanufacturo of (P) 802 

Chem Werko MUnchen O. BIrlocker. Sm under Bkrlocker. 
Chemo-Mechanical Water Improvement Co. See Rico, C W. 034A 
Chenard, B. A R. Distillation , Apparatus for fractional 

(P) B2A 

Ch^neau, O. Alcoholometrlo tables appllcalde to alcohol de- 
natured with wood spirit and naphtiia . . 421 a* 

Solutions : RelationB between the relative density, 

absolute density, and apparent weight of . 317 a 

Ch^neveau, C , and R Anduhert Nepliclometer . . 850 a 

Cherhultez, E Analysis of organic sulkstanoes ; Tse of r« - 

ductMl copper In elementary . 804 a 

Chemoff. L. H. Oxalic add. Colour test for 734 a 

Cherry, L. B. Electrochemical treatment of hydrocarbon 

vapours; Apparatus for (P) 710 a 

Hydrocarbon and other comiK>uuds , Apparatus for 

ekcirocheinlcal tnatineiit of liquid (P) . 260 a 

Chesnut, V. K Sm Power, F B AOOa 

Chevenarjl, P. Nickel steel.s , Thermal change of 

properties of 547 a 

Steel; Mochanbm of quenching In carbon - - 368 a 

Steel ; Viscosity of at high tcmp<‘ratur«'4 20 a 

Chew. L, and W F Jeuuifigs Refrigerating madilnc# ; 

Condensing api>aratiu for ^ - - (P) . . 287 a 

Chiappoiii, M , and others Tin ores ; lU>moval of iron from 

oxide or roasted sulHklde (I’) . . 696 a* 

Chid, K., and A R Penfold Castor oil plant In .Vew South 

Wales .... lllk 

Cltlkashlge, Vf Bronses ; Ci>mi)oftitlon of ancient 

Eaxtern . . 6291 

Cldld, W 0. Sm Holmes, UN 74U 

a»Ulas. R. B Sm Hill, J. B 397 a 

Cliluriol, A. Sm Bellucrl, I . ... 46 a 

Chopin, M Mikhtnre In cen'aU , Automatic indicator <•( 

wnteijt of — . . . . . 797 a 

duirower. C. Alkali rhiorldce , Behaviour of In c»jn- 
orntrated solntloos on pndong'd evai>oratk>n in 
prrtienco of alkali hydrotUles 687 a 

('ttS''lns (from wws' milk and goatv milk), B)l»avk>ur 

of - • in n sjkect to vlsooalty \vl»cn heated 670 a 

Christensen, J II ti)loured photographic pldun s , Pro- 

ductioo of (P) 45 a 

PtM>tographlc Blms ; Hardening during develop- 
ment (P) .. .. 

ClirbtwiAen, N C , and others. Sul{>hur dioxide wdutlon ; 

Obtaining a conrentraU'd (P) 517 

Chrhtcmwjn. tl . and H W, John*-ManvHl« (V> *'ul)sllliile 
for leather; Com posit it»ii for use as and for 

dmliar puriswes (P) **^3 a 

(ThristUnsen J. A. Methyl alcohol, Mannta»turc of - -- 

(I*) JMi* 

Chrktiianus, K Filter for removing liquids from gases sod 

vapours (P) .. 61P\ 

ChTfetlc, A. W., and C. 8 lUsson Sulphur In jxi'trciWfum 

oibt : Rnpki determination of 324 a 

Sm Bisson, C. S .. .. 6314 

Sm Martin, J. C 166 a 

(Jhrkttlo, B. W., and Whoafcr Condenser and Illnglncciing 

Co. Condaiudng apparatus (P) 524 

(3irkiUe, L. B. Dryer (P) 322 a 

Chrlstioas, K. B. Glass-raroacu refr actor ins ; Prsaerva- 

Uo« of by waisr-cooUng 90 r, 54 » 

Cbriitophsr, J JL DIsiUtatlon. carbon Isailon. or fpMlflcR; 

Uoo of coal, carbooaoooua materia^ oU shalsa, and 

the ttto <F) 

GbtMy. ». ». Oott aad rtw ; XlB«trod«posttk>o of 

IM eyM*to totetboi^ 

Mmuimlin: <r).. .• 606 a 
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Chubb, Electric and Manufacturing 

ElectXtroat'^^^^ - 

Electrolytic cell (P) , . 1 1 ] ] • * ' ♦ 

Church. M. B. Ang-khak (red rlc^ ; I^bo’rafijry'oxpori- 

mentB ou manufacture of Chinese In UAA. 

Churchill, p. Ii. Sg( Sanders, J. F. 

Churchill, 0. w. Sec Jordan, W. H. 

Churchward, J , and WlUon Welder and Metah Co Elec- 

tv , wodcH for arc welding ; Manufacture of (p) 

Welding, Metalllc-arc (p) . .. ^ 

Ciamlclan, C , and 0. Eavenna. Plante ; Influence’ of some 

organic coraixiundH on the growth of 

Mlley, O H., and C G. Sargent’s Sons Corp. Asbestos, 

Treatment of (P) , ’ 

Cinlll®, 0. Steel ; Manufacture of (p) 

Clsclet, E and C. Deguide. Distillation gases of coal , PurV 
flcatlou of (P) ’ 

Citro Chemical Co^of America. Citric acid ; ManiifaLture 

Olaasa, M Celluloso waste liquor, Manufacture of a 

material resembling dextrin from (P) 

piorosulphamides ; Preparation of (p) 

vamlsli; Manufacture of from mdene (1*) 

Claassen, ir. Beet-syrup; Preparation of edible in 

beet sugar factories 

of beet juices , MlcrosLopnail inwstlga- 

Evaporators In sugar factories , Effect of oil nnnjent in 

exhaust steam on efficiency of 

Frothing of boiling liquids and froth separators and 
juice-traps in sugar factories 
Claeescn, A H Rubber ; Utilisation of bark shavings 

from rubber trees, and extraction of tbere- 

(P) 

Claessen. C. Cellulose ; Mtratlon of (P) , 

Ether , PurlficJitlon of (p) 

Mtrocelluloso ; Method for safely drying - - before 

gclallulsatlou (P) 

Wood cellulose and cotton , Production of material 

for nitration from (P) 

Wood cellulose; Preparation of material tapable 

of nitration from (P) 

Smokeless iKiwdera, Trcatmi nt of — (P) 

Clancy. J. C.. and Nitrogen Corp. Alkali cjanlde , Manu- 
facture of (P) . . 

Ammonia, Synthesis of (P) .. ” 

Ammonia, '-juthesls of and catahst thenfor 

(H) . .... 

Cyanogen compounds; Production of (P) 

Clapp. A L I iper, PrcKluctlon of waterproof (P; 

and Metalll'’ Co Counter-board and process of making 
same (P) 

Clapp, H 11 . and 1) 11 Illair. 'Iron and steel , Manu- 
facture of (P) 

See Blair, 1) ll. 

Clare, R L, and D F Albcry. Terra eott.i ImkIics , 

Kffett of \arialiun of the size of grog in . 

Clark, A B .svr lUistikk. H . ... 

Clark, 0 M Connecting bulb for distillations .. 

Clark, C T. and Ksl, du Pont de Neinour'i and Co. 

\\ot«i disllllatiou (P) . ... 

Clark. C W! See Bacon. It 1’ , 

Clark, K 1> . and L. 11 Alm>. Fish, CheinKal study of 
frozen — - 1.^ storage for short and lung ]>eiiods 
Clark, F C Paper testing; Report on - — 

Clark 0 E Sulidiurlc aviii , ReiuoMtl of arsenic 

from ... 

Clark. H. 8. See Busline II. L. S 

Clark. J See HochI, J J ... 

Clark, L F Copin-r , Porinangiinatc method for t ll- 

inatlng — -- 

Clark. L II See Briggs. T R , 

Clark, P. G. See Hood. J. J , . . 

Clark. R H. Rosearrh , Ar.-ideiiiic chemiial 

Clark, W. R , .and Bridgeport Brass Co. Brass and 

Similar scrap , Melting — 

Electric furnace (P) 

Clark. MacMullcn, and Riley. See Riley. CL 
Clarke, H T . and C. E. K Mces, Synthetic organic 

chemUals; Production and 8iippl> of lu 

the I nlfod States .. 

Clarke. J R . and W E. 8. Turner Olassoj; Intluenco 
of lime on value of Young's rao^iulus of elasticity 
for llnu'-soda . . 

Glassos . Optical properties of some llrac-soda 

Sm Caiiwoo*!. J. l>. 

Clarke J. V, Thorium ; Sopamllon of from other 

rare earths, and manufacture of thorium nitrate 
and other thorlym salts (P) 

CUxke. W. F. Sm Collins, W. D. 

ClMMD A., and Chemical Foundation, Inc. Ammonia; 
Method of oxidising (P) ... •• . 


piai 

Clattde, Q. Ammonia ; Extremely high pressorei and 

the synthesis of a 746 a 

Ammon Synthesis of at very«hlgh pressures 

61A, 187a, e55A 

and L’Alr Llquide. Ammonia ; Synthetic prodnctlon 

of (P . . . . . . . . . . 836A*- 

Deslccatlon of air or gases (P) . . . . . . 84 a* 

Clavel. A. See Reseh. W 868^* 

Clavel. R Milk ; Process for removing cream from 

(P) 40A, T8a* 

Clayton. J. Artificial silk ; Apparatus for manufacture 

of (P) 163 a*, 293a*. 7X«A* 

Clayton. R II , and others. Parch mentlsed paper, vul- 
canised fibre, and the like ; Manufacture of 

(P) SSlA* 

Clayton. T. A Disinfectants, fungicides, and InsccticidoB ; 

Apparatus for manufacture of oxygen compounds 

of sulphur for use as (P) .. .. .. 68lA* 

Clayton. W. Fuel; Composite (P) . .. 825 a 

and G. Rodder. Butter substitutes, edible fate, and 

the like ; Manufacture of (P) . . . . 687 a 

Clegg. Q. II. Tin scruff produced In making of tin and 

ternc plates , Treating (P) . . . » 763 a 

Cleghoin. C, and The Oayner Pneumatic Co. Balloon 

fabrics and the like (P) . .. .. .. 444 a 

Coating substances to protect them or render them 

nou-porous ; Protluclng materials for (P) 469 a 

Turkish blrd-llioe ; Producing a working form of 

(P) . . 826a* 

Cloraens, C A, Crude fibre ; Condenser for determination 

cf in feeding stuffs, etc . . . . . . 481A 

Jams, prcs«TVcs. and marmalade ; Determination of 

insoluble solids In . . . . . , . . 169 a 

Clement. A. W , and Cleveland Brass Manufacturing Co. 

Acid-resisting alloy (P) . . . . . . . 520 a 

Clement. L.. and C Riviere. Fabrics coated with solu- 
tions of cellulose esters ; Dynamometric examina- 
tion of 481 a 

Clemente, A. See Helse, GW 8221 

Clements, F. Blast-furnace practice ; British . . 410 a 

Blast furnaces ; Apparatus for charging (P) . . 811 a* 

CIcmm. A Alkali thiosulphates , Preparation of 

(P) 406a 

Nitric acid ; Manufacture of highly concentrated 

from dilute nitric acid (P) . . . . 294 a 

Clemm. U. See ZelLvoff-fabrlk Waldhof . . 60 a. 208a 

Clerk. D. Coal conservation In the United Kingdom . . 158» 

Gas and electricity , Thermal efficiencies of produc- 
tion. distribution, and use of .. .. 219 a 

Cleveland Bra.ss Manufacturing Co. See Clement, A. W. 620 a 

Cleveland Metal Pro<luct8 Co. See Barnes, II C . . 675 a 

See Chadwick, L 8 29 A 

Cleveland Trust Co. Distilling petroleum and the like ; 

Method and apparatus for (P) .. .. 7 a* 

Clevenger. C, B llydrogcn-ion concentration of plant 

juices , Accurate determination of by means 

of the hydrogen electrode , . . . . . 249 a 

Hjdrogen-ion concentration of plant juices. Factors 

affecting the acidity or — — • . .. .. 243 a 

Clevenger. O H , and others. Manganese ores ; Treating 

oxide — - (P) 661 a 

Clevenger and Caron See Caron. M. H. . . . . 603 a 

Clews. F H. Nee Wardlaw, W .. .. .. 781 a, 781a 

Clifford, W E Wood tar and pyroligneous acid ; Separa- 
tion of (P) .. .. .. .. .. 441 a 

and others. Su4i>hur retort (P) .. .. .. .. 366 a 

Climic. W , and W I/oes Gas producing and steam 

generating plant (P) .. «4i7A 

Cloeren. II. See Classen, A. . . . . . . . . 192R 

Cloudsley, J 1. Drying apparatus (P) .. .. .. 682 a 

Clough. J. H See Green. C E 369 a 

Cluuth. F. Cellulose esters ; M.^ufacture of plastic 

gummy materia' from (P) . . . . . . 668 a 

CI 0 WC.S. G H , and others Mustard gas ; Effects of 
moisture content on peimcabUlty of fabrics 

to . . . . 132 a 

Clulow. F 8. and C. W. Taylor. Greases; Consistency 

of 291T 

Coad-Pryor. E A. See Rosenhaln. W 218 a 

Coast. J. W , jun , and Tlio Process Co. Hydrocarbons ; 

Apparatus for cracking and dislUling (P).. 666 a 

■ydrocarbons ; Cracking (P) . . . . . . 652 a 

Hydrocarbons , Treatment of (P) . . . . 326A 

Poll oleum hydrocarbons ; Apparatus for cracking 

iP) 742 a 

Coates, E IVcolorlslng carbons ; Preparation of 

by prolonged heating . . . . . . 99 a 

Coates, R 0., and Valley Mould and Iron Corp. Stool 

Ingots ; Process for casting (P) . . • • 238 a 

Cobb. E. B., and SUndard Oil Co. •Petroleum or related 
oil ; Manufacture of low-bolllug oil from higher 

boUlng (P) 83 a 

Cobb. J. W. Flue-gas analyses ; Qraphicul methoilk toi 

InterpreUUon of . Discussion .. .. 888» 

Sm Duftoo, 8. F 2001, 611 a 

See Hodsman. H. J. . < . , 2001. 408A. 608A 
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CobeUta, F. Phenolic bodlea ; Haiittfactare of aulphonetea 
• of aromatlo bydroeerbona for uae In making 

^ (P) , 

Cobentl. A. Banxlte as pigment 806a 

Satin white ; Preparation and chemistry of . . 6e4A 

Cobet« R. Arsenlous acid ; Influence of on growing 

tissues 184 a 

CobIrats, V., and others. Side-chain oxidation, e.g , 

preparation of bensoic acid from toluene (P) . . 201 a 

5m irafi«r. H. W 833 a* 

Codring. T. T. Clneol in eucalyptus oils ; Estimation 

of 260R. 610 a. 832a 

Oroslneol : a compound of cineol and o-creaol 266R. 610 a 

Cocks, S. H. Amalgam presses (P) 823 a 

Cocksedge, H. E. Sea Freeth. F. A 545 a*. 650a 

Codwiae, P. W. Alum ; Rapid estimation of aluminium 

sulphate in . . . • 446 a 

Coes. H. V. See Rhodes. G 1 048 a 

Oofflgnier. 0. See Nicolardot. P 108 a. 241a 

Cofman, V. Hypoiodous acid ; Determination and 

kinetics of in acid solution 303 a 

Cofman-Rlcorestl, J Guaiacol , Specific gravity of — . — • 173 a 

Olive oU ; Adulteration of with tea-seed oil . . 240A 

Cohen. B., and H. B Bruins Metals : Mctastabilltv of 

as a consequence of allotropy and Its gigulfl* 

cance for chemi^ry. physics, and technics .. 061 a 

and A. L. T. Moes\eld Calorimeter; Electrical 

adiabatic 677 a 

'Weston cell ; Metastability of the International 

and its unsuitability as a standard of 

electrical tension . . 002 a 

Cohen, H. E., and J. B Cattcrall Furnaces for melting 

and refining metals (P) 094 a 

Cohen. J. B. Hmoke : Effects of air pollution by 

and Its prevention . . . 284a 

Cohen, W. D. Ketones; Reduction of aromatic .. 3I2 a 

Coha. A. AUoy (P) 118 a. 520a* 

Colby, 0. A., and Westlnghousc Electric and Manufac- 
tnrlng Co. Electric furnaces , Control system 

for (P) .... 631 a* 

Sleciric furnaces; Double hot-charaber (P) .. 726 a 

Electric furnaces for heating ribbons and bars (P) .. 726 a 

Coleman. C. J.. and H. O Jones Hay. straw, and 

similar forage ; Method of treating (P) 78 a 

Coieman, B. E. See Gardner. II A. 306 a. JW6a. 791a 

Colea, W. J., and E Allen and Co Mixing, clrciilftting. 

and agitating materials in a M>(uid or semi-liquid 

state; Apparatus for (P) 144v 

CoUlU H. Orystalliaable sugar and fr»N* a<lds in plants 63«5i 
uulin ; Origin and transformation of in arti- 
choke tubers 245 1 

CoUle. J. N. Krypton and xenon ; .Notes on .. 199a 

Collin. F. J. Ammonium sulphate , Raising -- from 

aaturators by means of compreMe<l ulr <P) 405 a 

Collins. C. G. Sulphur ; Separation of from gases 

obtained In rousting and smelting of sulphur- 
bearing ores (P) 783 a* 

CoUina. E. P. Electric furnaces (P) 494 a* 

Kon-ferrous metals and th* ir alloys , Melting 

in the eleiiflc furnace .. U5 a 

CoWnt. O. A. Powdered fuel , Hopper for feeding 

to kilns (P) - 684 a* 

Coltins, 8. M. CaMiirn sulphate cements; Setting of 

. Discussion ... 168 t 

" FeitliiMrs and parasitl* ides ; Chemical -<» — " 33 1 a 

and A. Spilior. Sugar in oat straw and cattle 

looda . . . . 66 t. errafum 82T 

0<dlS!l. if. D.. and W P. Clarke Tinplate , f se of 

hydrogenated oils in manufacture of . . 268 a 

Oonht B. P.. and Collis Produ* ts Co Buttermilk, .Method 

of drying (P) 83 Ia 

OoOli Frodwts Co See CoIIa, >' P. .831a 

ColBU, B. .Standard analysed samples, and use of sodium 

oAlate as a standard for permanganate 71a 

CoBard. O. L. Ores; Treating (ID 849 a 

Oelaua. H. O. Paraffins in coromfreUi tolurd , r>et«r- 

_ mfaiatkm of ... 50 t 

^ aBd E. W, Yeoman Cartem bi<*uiphi<ie , Extra<ti<m 

«id recovery of (P) 567 a 

Coloaibo. O. Textil^ ; Laboratory apparatus for deter- 
mlaibg lha permeabUity anrl heat-lnauiatlng 

▼aloe of .. .... 816 a 

Wool or wool-silk fabrics ; Slethod of rtMlaclog the 

ptnoeabiUty of . 8lflA 

Cbomkoi Co. See Walker. G. T 2i6A 

, J. A. See ItklM, H . 699a* 

Comtlc alkali Itqaors employed for treat* 

'oMSt of alraw etc. ; Uiinaotlon of (P) 420 a 

. H. H.. *Jld J. W. StAker. Cool-tar ; Extracting 

oMilroai (fl *84* 

OomUt, B. K. M» ; Floecalotkm of . . mA 

•oor toBo ; tet for Ttka 

OtupmAOcm. Powderwl oool ; 

— iP) ,, ffA 
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Oommerolol Eleotrol^lo Oorp., and R. Laoghlin. Cl^lag 

fans and the Uke ; Compound for <P) . . 606 a* 

5S0. Levin, D 68 a 

Commercial Beseech Co. Ohlorhydrlns ; Manufacture 

of 426 a 

See Brooks. B. T 522 a. ^4a 

See Ooblcntx. V 201 a 

See Hlbbert. H ^«A 

See Walker, H. W 888A* 

Comp d'AppIlcatlons Mecanlquee. Steel, particularly 
adapted for manufacture of ball and roller 

bearings <P) 648 a 

Comp. Beige du Bi-Metal. See Martin, E. . . 880A* 

Comp, pour la Fabrication del Compteurs et Materiel 
d’Usliies A Oax. Water-gas ; Manufacture of 

(p) 149 a 

Water-gas producers (P) . . 6^ 

Comp, des Forges et AclArles de la Marino ct d'Homficourt, 

Blast furnaces; Heating air to bo suppllotl to 
(py ^ _ . , . , , . , . 7. 238A 

Comp, des Phosphates de Oonstantlne. Phoy>hatc8 ; 

Mechanical treatment of trlcalclc (P) /94 a 

Comp, des Prod. Chlra d'AIals et do la Camorguo. Zinc 

sulphate: Purification of solutions of ~ — (P) . • 2e4A 

See Guyot. A 83 a*. 683a*. 588a* 

Compagno. I. Arsenic and phosphorus ; Determination 

of In metallurgical products . . . . 822 a 

Comstock. O. F.. and W. E. Ruder. Steel ; Effects pro- 
duced by nitrogen In — . . . . - • 237 a 

Conant, J. B . and others. Ethy'ene and sulphur chloride . 

Me( hanlsra of reaction between . . 848 a 

Conerty, P. F. See IdUlnger. B. P. 648 a 

Contectlonery Ingredients. Ltd, and others. Proto- 

catechuic aldehyde ; Manufacture of (P) . . 040 a 

Conklin. H. H Coal and the like; Method of cleaning 
(P) 

Conn. II. .1 . and R. S Breed Bacteria; Use of nit rate- 

red Uvi ion lest in characterising .. 1.46 a 

Conner. 8 D . and H A Noyes. 8olN , Natural car- 
bonates of calcium and magnesium in relation 
to chemical comi>o»ltlon, bacterial contents, and 
crop- produi lug t>ower of two very acid 166 a 

Conover. C Hi actions between gases, Apparatus fur 
bringing about and controlling -- - (I ) 

Conover. H B. Kleitrode (P) - • 52 a 

Conradty. C Graphite electrode, cs|)eclally suitable for 

lUMrchllghts (P) . . 26lA^ 

Conroy. T M. See Harper, Sons, and Bean. Ltd , A . 631 a 

Consolldli rte Alknllwerke FlIt.T . Plato suitlon 

with continuous dlHcharge. for crystalline mate- 
rial (P) , 

Hydrochloric aiitl h\drobrornlc ailds. Preparation 

of — from free chlorine or tirorolne (PI. . 20 a 

Consortium fiir Kleklrorhem. Industrie See unler Kon- 
sortlum. 

Conte. J \ Hep.iratlng solids from liquids, eg, starch 

milk from gluUn (P> ‘♦61 a 

Contk'rl, .K W See Maclnnes, D. A 119 a 

Conielli. A See t llmann. F <80 a 

Cu->k. F C IDckeriiig fungicidal sprays (or plants 799 a 

Cook. 8. J Canadian opportunities In Industrial rhem- 

Isuy . .. • • 335R 

Cook. 8 8 See Parsons, C A 740 a* 

Cooke. O K Dyestuffs industry Dlscuiodon 321T 

Cooke. W T See Rennie. K H 

Coolidge. A 8. Nm Umb. A. B. • 557 a 

Coidldge. C Nm Kratx. O. D ... . 378 a 

Coolidge, W 1> . and tJenrral Electric Co .X-ray tubes ; 

R^’inotlng Kas«'s from (D .. 56 a* 

Coombs. ¥ K Hulphlfe-waste-llquor prei»aratlon , Manu- 
facture of — (P) 

Cooper. A K.. and ot-bem Rivers and streams . Self- purl- 

Bration of . . • 278 a 

Cooper. C J See Millard, C. C 157 a 

Cooper. K A See Ct>oper. A K. , 27 Ha 

Cooper. H C . and Hope Natural Gas Co Gasoline ; 

Obtaining -- from hydrocarbon gases (P) 98 a 

See Oarner, J B 3-6 a 

Cooper, II H . and Zircon Tool ami Alloy Co. Nickel 

. alloy (P) J62A 

.9m Cooper Research Co . 4 &<a 

Cooper Roeearrb Coi, and II 8 Cooper. Alloy (P) . . 457 a* 

Cope. r. T. See Bally. T K 11®A. 494 a* 

Cope. W. 0. BxploelvM ; BiremtUi and velocity of detoo* 

atton of varioua mtllUry * • 705 a 

and E. I. du Pont de Nemours and Co. Deionatlng 

fuse (P) 

Oopfsarow. ML Phthaklns awl Anorans 

CofrfaDd. J. P- a»d Xk» •«* WW Co. Funiace 

and Iron alloy ttalof therefor (P) W7 a 

Copper PiodvciU Oo. Em llBtTtU. K. K. .* ♦XIa 
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^bett, F. Orll^ding mills of the rotating disc type (P) 179 a 
C orey. D. A. Filter (P) .. .. . .. 5371 

Oorfleld, a E., and E. Oalrd. Momordica seeds ; Fat* 

Corliss. H. P. Sm Callow. J. M. .. * .*.* 802 a 

Cornec. Sef> Oulchard, M ‘ 3Q2 a 

Cornelius, 0. B. ZIue dust ; Rotary electric furnace for 

continuously molting (P) 725 a 

Cornell, 8. Steel ; Elastic development of . . . . 452 a 

Corner, K. Air-pump capacities and uncondcnsable-gas 

volumes In industrial vacuum-evaporator plant . . 143 a 

Corning Glass Works, and others. Glass (P) . . . . 25 a* 

Cornu, M. J. Mercury-vapour lamp (P) .. .. .. 61lA* 

Corsalll, W. Furnace, especially for manufacture of Iron 

and steel (P) . 29 a 

Cortese, E., and others. Pulveriser; Rotary (P) .. 476 a 

Corthesy, J. H., and 8. T. 8. Castelll Goa ; Means to 

generate from coal and/or the like (P) . . 610 a 

Coshow, O. P See Sanders, J F. . . . . . . . . 656 a 

Cossevin, C. 8 E A. Furnaces (P) 690 a* 

Cossor, F. Furnace gases ; Apparatus for determining 

carbon dioxide In (P) 283 a 

Costantino. A Carbon dioxide , Apparatus for deter- 
mining small quantities of — - — • evolved from 
liquids at ordinary temi)orature by a strong 

current of air 176 a 

Coste, J. H. Water, Gases dissolved In .. .. 359R 

Costello, J C. -See Moross, W. !*• 1). . . . . . 232 a • 

Costerlmls, E. See Philip's Oloellampenfabrleken .. 339 a 

Cotton. F Furnaces for burning low-grade fflel (P) . . 302 a 

Cotton, W J. See. Ambler, J A. 7l3A 

Cottrell, F. G Oxyccn-curiched air , Future of use of 

lu metallurgy .. . . .. 32lR 

Coulson, J . and Westlughouse Electric and Manuf.t* tuimg 
Co Aluminium plates for cleclroljtic cells, 

Preparation of (P) 272 a 

Electrolytic plckllug process (P) 725 a 

Courinont, P . and A Rodialx Sewage purified b> activ- 
ated sludge process , Action of bacteria of 

on carboh}d»‘Tte8 .. . . 465 a 

Sewage j)urlUed by adlvutod sludge process, Attlou 

of bacteria from on proteins, urea, and 

nitrates . .. 423 a 

Sewage purified by activated sludge process ; Bac- 
terial flora of — . . . . 171 a 

Cournot, J Electrolytic iron , Annealing of . 599 a 

Courthorfie-Munroe, C II. Turkey , Report on trade 

and C' onoinlc conditions of during 1919 442 r 

Courtols. C See Bourlon. F .... 4()6 a 

Coutagne. A Pig Iron etc ; Consumption of energy lu 

manufacture of In the electric furnace . 691 a 

Covlts. P, Monel metal ; Rajild aual>sls of — — • .. 157 a 

Coward. II F Spontaneous Ignition temfHTulures of 
solid fuels , Deterimuatbm of relath c Dis- 
cussion . . • 

and S P Wilson Methane , Equilibrium Irctwecn 

(arboii. hydrogen, and .• •• 

Coward. K II . and J Drummond \ itamlu A , Nuts 

us a sourr e of . • • • • - 79»A 

See Drummond. J. C . • •• 79 Sa. 798a 

CoAvle. G A Cyanamldo, Mcdranlsm of the dccompo- 

sit loll of In the soil . . • • 606 a 

Cowing. P F.andll. F Chappell Nhkcl-stecl; Manu- 
facturo of (P) 

Cowper-Coles. 8 O Copper plates for process printing ; 

Electrolytic manufacture of (1) •• 

Copper wire. Continuous prmluctlon of - - by , ^ 

electrolydle metlexls (P) , , , , , 

Eloctrodepoaltloii , Production of plates or s lects by 

Reflectors, Maniifatture of metallic (P) . •• »23 a 

Sherardlsing ; Drums for (P) • "/p\ ’’ 

Sherartllalng ; Process and apiiaratus for (P) . - 5-9^ 

Zinc battery clement ; Produdlon of by electro- * 

deposition (P) .... •• • 

Cox O E . and American Cyanambl Co Cahlum cyan- 

’ amide : Apparatus for liupiovlug the grade of 

Calcium cyVnamlde oven (P) .. •• •• 

Cox H E. Organic adds; Identification of "7 « 

‘ ' phenacjl bromide Injurious action of phenacjl 

bromide on the skin •• >• 

Velocity of certain reactions ; Influence orthe sohent 

on the ’ ’ *• 

Cox H. N. -Sw Avery. W. A T.. Ud •• 

Cox J. L.. and Midvale Steel and Ordnance Co. Chronr- 

lum-steel alloy (P) .. V ii • 

Cox R. U. Filtering and /or mixing oils and other liquids , ^ 

• Apparatus for — 

Cragoe. 0. H. See Peters. C. 

■■ ■■ 


Orane. J. E., and Arlington Co. Nitrocellulose ; Oelatln* ^ 

iBlng liquids containing (P) . . . , . . • 24«A 

Crank. M. A. Su Svonsson, E. .7 . . . . 6A 

Cranor, D. F Vulcanisation coefficient ; Effect of organic 

accelerators on *8A ( 

Cranston. J. A. Atomic theory ; Modern developmente 

of the . . . . . . . . . . 876* 

Crawford. A O. Pituitary gland ; Pressor compound 

from the . . . . . . . . . . 426A 

Crawford, A O., and H, W Seaman. Refrigerant and 

process of making the same (P) . . . . . . 1444 

Refrigerating gas and process of making the same (P) 1444 

Crawshaw, J. E Explosives ; Theoretical maximum 
pressure developed in own volume by military 

Crespl, M. See Cortese, K 4764 

Crlda, O. Drying processes In drying plants ; Control of 

(P) 6824 

Crocker, 0, T. Paper-making from waste paper (P) .. 2274 

Crommett, C. F., and others. Oxygen; Apparatus for 

producing liquid (P) 7224 

Crommett, 0. J. See Crommett, C. F 7224 

Crompton, II , and P. L. Vauderstlchclc. Chloroacetates 
and acid chlorides ; Use of 1 2-dlchlorovlnyl ethyl 

ether for production of . . . . - - HOR 

Cromwell, J C , and W. M. Mehlhorn. Open-hearth 

furnace (P) . . . . . . . . . • • • 4674 

Cronsloe, 1) , and H F. Warnecke Feeding stnffs from 

i p-mweed , Manufacture of (P) . . . • 1704 

1 Crosby, E. L Electric furnace (P) 41 7A* 

' Crosby. J. Report on commercial situation in Siam at the 
I close of the year 1019 . . . . . . • • S09R 

Crosflcid, J , and Sons, and U. J. Wheaton. Base-excliang- 
I ing {impound for water purification and softeoing ; 

1 Manufacture of (P) . . . . • • • • 525 A 

Crosland, P F. See Hawley, A. E. 187 A* 

Cross, A 13. Gasoline; Apiwiratus for recovering 

from natural gases (P) *66A 

, Cross. C F. Cellulose , Cantor lectures on . . . . 124R 

Cellulose ; Modification of cotton In tlio beetling 

! process . . . . . . . . . • • • • 

; Cross, R J See Kohman, H. A 1704 

1 Cross, W. M , and Gasoline ProducU Co. Hydrocarbons ; 

I Process of treating (P) 2.^1 k 

' Crosslcy, M L. Gentian Violet its selective bactericidal 

! action . * • J71A 

I Hydroxyanthraqulnones ; Metallic derivatives of . i«>-4 

' Crossley, P B Glass ; Manufacture of non-fraglle 

1 using natural silicates, such as micaceous mineral, 

asb^tos, and the like (P) .. .. • 8 -Oa 

' Crossley, T. L HhoHar, shellac varnish and lacquer ; 

! Rapid examination of . 

; Crossman, J. G M(ish filtration ; Apparatus for (P) 831 a* 

; Crouse, C H, Nickel steel , Cure of " flakes " in — — ■ by 
I proi)er heat treatment . . . • • • • ""-A 

i Crow, H W. Transporting and distributing liquids about 

I a factory , Method of 

1 Crowe, T. B . and Merrill Co. Precipitating materials from 

1 solution (P) ..52 a 

Crowell, A. F , and Nitrogen Products Co. Nitrogen 

fixAtioii , Furnaci5 for (P) 214 

Crowell, J H . and I- C Raiford. j>-Dichlorobensene ; 

Some dorlAfttlved of 

Crowell, W. 8 See Eberly, N K 5®5 a 

Crowfoot. A , and K H Donaldson. Copper ores; Leachigg ^ 

and concentrating mixed 660 a 

Crowley. R J , and others. Electric battery (P) . . . . 271 a 

Crown Maltose Co. See Stutzko, R. W. O. .. 682A 

Crowther, J A. “ Ions, electrons, an^ Ionising radiations •’ 83R 

Crowthcr, R E, and A. D. Heywood. Sodium hydro- 

sulphite; Valua 'on of .. .. ••• 818A 

Crowther. W Spent Iron oxide; Furnace for burning 

(P) . . . . . . . . . . . . 670a 

Crush, K H Gas-producing plant (P) .. .. 439 a, 62^* 

Cruyt, L See Hceuan and Froude, Ltd lA, fa 

Csonka, F A Cholesterol and Ixighcr fatty acids ; Ncphelo- 

I metric values of 417 a 

Cude, U. E , and G. A. Hulett. Charcoals ; Some properties 

of 

Cullen, H. S . and G. L. Fulton. Egg substitnte ; Manu- 

facture of (P) MSa* 

Cullen, J. A. See Cameron, F. K ••^A 

Culver, F. E. Pbwter ; Retarder for (P) . . • - 74lA 

Cummings, B. O. See Bell, J. M. .« •. •• 186A 

Cummins, F. Gas retort settings ; Vertical (P) . . »7 a 

Cunlltfe, C. M, and American Blower Co. Painted or 

varnished artloiea ; Drying (P) . . . * 2ttA 

Cunningham, A. B. Gas analysing and recording apponttu 

(P) 

Cunnlngluun, D. H, and Stein and AtUnson, Ud. fnnteote ^ ' 
for hoot treatment of metals (P) . . . • • • 8t®a? 
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OanalrgiMin, H. D. Eleoiroplating Preparing aluminium 

or Ito alloyr Cor (P) 

Curd. S. O. 01aM*meltlng fnmaoee ; Oaa>flrod (P). . 

^ Curme, 0. O., Jan. Sm Smith, H. 8 . 

Onrme, H. and Union Carbide Go. Ethyl B\ilphatoH ; 

Procett of making (P) 

Ourphey, W, 3. Aratnonlura salt* ; Production of (P) 

OnrUs, A. H. “ Manganese ores " 

Oortls, H. A. Hydrogen peroxide ; Activation of by 

U^t 

Oortk, K., and F. I>. kflios. Sulphuric acid and oleum; 

" Uoat-rise ’* method of testing 

Cnrtiman, L. and others. Aoetatos ; Systematic detec- 
tion of 

Ouahmau, A. B. Priming mixture (P) 

Oushny, A. R. Optical Isomers , Properties of from 

the blolodeal side 

Otumano, O. Oatoohola ; Transformation of cyclo- 
hexanones into 

Nitro-oompounds ; Reduction of aromatic with 

platinum and hydrogen 

Solimuryl chloride; Synthesis of la presence of 

organic compounds 6S7 a 

OuUibertaon, R. W , and T GnMUismlUi. Coke ovens , 
Apparatns for quenching and transporting coke 

from (P) . 

Cutler, C. A. Drying-kiln (P) 4 

Cutler, D. W. Protozoa in soil , Estimation of the number 

of active . . 

Oatfer- Hammer Mfg C/o. .Sm Richardson, L. T . . 

Cutten, R. B. Electrolysing cobalt solutions (P) 

Ctapakl, A. Hydrocyanic acid produced by beans ; Deter- 
mination of .. 556i 
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their utilisation 630 v 
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chloride 

Dagsail, W. Par<*tnent-f»aper , Manufacture of - — - (P) 
Dahl, F. Fertiliser : Manufacture of a stable mixed — — 
which can be easily dbtribuU'd (P) 

Dahl, N. Refrigeration of ftsh and other foods (P> 

Dahlberg, B Q. St* Monroe, T B 

Dahae, W. Alkali silicate solutions , Increasing tlie adtusiUe 

power of (P) . . 

Dalns, F. B , and R Q. Brewster Halogen In organic 
compounds ; liquid -aminoida-sodlum method for 
determination of 

OatU, W. St« Bchdn tind Co 21 a. HUa, 57tU, dS'A. 

Dale, D Concrete, Manufacture of (P) 

Dale, H U. Coliofdal I'reparattixis In mediefne . I'se 
of ... 

DaHoa, R. W. New 2^-aUnd , Uep4)rt fm tride of — — , 

Dahdel, C. J. A. C«jpper , Recovering from its ores (P) 

Metals . Extraaion of { P) 

0MUtd Lacquer Co .SVe Br>hins4)n, F J 

A. Bromine ; I »e term! nation of traren of 

In organic matter . . ^ 

1 , A A L J , and others Alcohol or ether , Manu- 

tecture of from acetylene (P) 

Dawmait,*!*. W. Rock salt; Purifying fp) 

, U. Hop bark ; Obtaining ttliro from (P) , 

, R. Fuels, Pra<*tiral value of 

Dmm, L. I., and P D Fofrtc Melting {Hjint methods at 
h^ temperatures ' . . 17 .''>a, 

DakO h wardfc. P. Aluminium chlorMo . l*roductloQ of 
anhydrous — ( P) 

Daaiet, A. Chcamet , Protlucttoii of - (P) 

Ittuttn and havuloae , Produ<ti^>n of -- - from plant 
• lotem (P) . . ... 37 a, 

* DNMllIk, A> L. and R l/mgMlu Urd and coltonaced oil ; 
Fai-aohible growth PromMing sul/stanre in - 
aad IV> I. McClurif. Antineurttle properticN of f«»ods , 
laffaMmce of high temperaturm and dllnto alkalis 

oa .... 

DinWiii, F., and others. Wheat flour ; Heat r»f hydration 

mmI spedfle heat of - -- - 

E. R. Bnamelllng purposes . Cleaning she«t 

alnd and Iron tor 

4. Fats in hamls; Method sod apparatns for 

ladttsfaij aoOd to liquid (P) ... 
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Darter, O., and others. iBxploslve suheUnuM : Preventing 
,j danger of explosion in preparation and handling of 

dangerous (P) 

Darler, Q. E. Behzeno hydrocarbons ; Recovery of 

from coal gas (P) 

Qas and liquid contact apparatus (P) 

Darling, 0. R. Stt Stoptord, 0. W. 

Darling, E R . and Eliis-Foster Co. Bismuth oxide ; 

Manufacture of (?) 

Darmois, S. Hydrocarbons; Dispersion of the refraction 

of 

i Darrach, 0, O and O. Organic waste material ; Reduction 

I of (P) 

; Darrach, O St* Darrach, C. G 

i Darrasse Frisros, and L. DuiK>nt Carbohydrates contained 
I in plants, vogctablo offal, and natural or industrial 

I waste products; Utilisation of (P) 

Marine algss ; Utilisation of for manufacture of 

I formic, acetic, and butyric acids by fermentation 

and for extraction of sails of lodhie and ix>tash (P) 

I Darrin, M , and Koppers (^). Paint or varnish ; Manu- 
facture of ( P) . . 

; Resin; ArUflclal (P) 

Rosin ; Manufacture of (P) 

I IVAraonval and others. Air ; Fllectrlcal puriflcatlon of 

I Das. 8. R Set Dhavalo, B. B 

Dansonvillo Set Bertrand, G 80 a, 

Datta, R L Alkali chnjmat4>8 and Iodine ; Manufacture 

of- (P) .r 

CafToliu' ; Manufacture of (P) 

I and H. K Mlttar. Bui phonic groups ; Rcplawraent of 

* by chlorine and prBi)aratlon of organic chloro- 
derlvatives 

I and P. a. Varma. Sulplionic groups, Replacement of 

by ultro groups by means of nitrous gas^a 

Daiidlgnan, J See Bolllot, ML.. 337A, 

Daudt, H. W Set Phel|»«, IK. 

Dauglircty, A A Gasoline and other priMlucts ; Apparatus 

for producing from hydrocarixnw (P) 

l)a\cnix)rt, A AVe Fo'd, KB 

Davenport, J Set TlKinipson, M dc K’ 

Davenport Engineering Go Set Gill, F E. 

David, W T Explosions of hydrogen and air ; Eadlalion 
in . . 

Gaseous explovlon-s • AnAlv^ls of the radiation emlUcd 
in — - . . , . 

GaiM'ous exilo.lotis; Galnilallon rif radiation emitt«>d 

In from pn'xsurc tlm' curve, < 

Davidson, D , and Bradlev ar>d Yrtsiman G-o. Polysnlj-hlvlc 
funghldes, StahilWng - (P) 

Davidson. J Nenblit absv>rptk>n hull), and " oscnrltc," an 
al)-w>rl»ent (or carbon dlo\idc 

Nltrat«*s , Do wv'dllngs nvlurv' ? 

Davlds^m J ('.and Inh-rn.itlon il 1‘reeipitAllon (V» Elec- 
trical treatment of gaiut^s , Apimr-iins for (P) . 

Davidson. J H , and W H S Turm-r Glaa»<>a , Proi>crtles 

of ltine-«*Ma . . ... 

and oth«ir» . Magnesia-soda gla-ws 

Set Ganwfxjd. J 1). . ) .... 

DavHson, 8 V Peat fuel , Manufacture of — (P) 

peat ; Preparation of damp for manufacture of 

producer gas (P; 

Rublwr . Trrsatraent of raw wlicn freshly ixmgu- 

lated tnm latex (P) 

I>avks, E L. Rubber goods. iK'temtliiiiig iv-rmanent set 

of 

Da\l»*s, G, M. ” rin ores ” 

Davies, H. Flami's ; Hllent aerated — - 
Davies, 8 H Set Tclierniac, 4. . . 

Davies, \V K CarbmUatlon of fuel by vertlral coke-ovens 
and llw llk») (P) 

GArisinlvatlon and gasiflcatiuii plant or the like, and 
apparatus for synthetic manufacture of ammonia 

Healing fliirs for combustion of gaseotu vapours, or 
dust fuel, or for heating wlUi waate gases (P) 

Davies, W K St^ Thomas. H. 8 

Davis, A. E Ibrylng or cooling coal, limestone and other 
materials In granular form ; Apparatus for — - <P> 
Fire-grate* (or combustion of atnaJI or powdcfud lual (P) 

Pulvertaem <P> .. 

DavB, E. W, AgxK^merattng ores ; Apparatus (or (P) 

thivla. F. and F. lo4lg»-dy«log machlnm (P) 

Darin, O. K. Bulphnrlo acid; Extraction of arsenic and 

other impurltkn from (P) 

Davhi, fl. K. Terra ootu body ; Effect of site of grog in 

Davli, U. F, Sm Poole, B. M 

Davis, 11. B, and M. D. Amnio In lulphttr: DetocUon 
of . . 

aad othwa. liqaon soatahriai phMoltQ tiliMaiKMs; 

FttrtiosUoa of <P) 

Am JUdhanlai T* W. 

DafM, 4. Bl^ostUiM OMiUtii 
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J. J. Boll Insecticide teste .. i 

Davis, M. D. Davis, n. 8. !! j 

Davis, N. U. Apatite as substitute lor bone ash in bone 

china bodies . ^ > 

Davis, K O. K. Ammonia synthesis ; Purification ol com- 

pressed gases tor testing catalysts lor .. < 

and H. Bryan Ammonia synthesis ; Elettrlcally heated 

bomb for .... . . . ^ 

and L. B Olmstoad Nitrogen and hydrogen mixtures , 

Preparation of by di‘coini>oaltlon of ammonia [ 

Davis, W. A Indigo Industry; Future pros])erts of the 

natural Effect of auiHTphohphato manuring 

on the yield and qiiulitv of the indigo plant 

Indigo : Loss of caused by bad settling and means 

of obviating It \ so of dhak gum , its elfett on 
yield and quality . . ... 

Davisson, B 8. Ammonia; DLstlllatum of . : 

tiee Allen, E It 

Davy, J A Naphthalene, Manufaduro of pure from 

coal tar 

Dawson, H M Phenol; •‘springing*' of earl>olate, and 

recovery of from resiilllng aqueous liquor 8'.)R, 

Dawson, H Ilojal-. .sVe utuh^r llojal-l)awM)n 
Day, D. K. Distillation of shales an<l (x)als (P) 

Day, I) T Sliale and similar bituminous rocks , Extratt- 

ing oils and h>drocarl)ou material from in 

ntu (P) . . . , . , . i 

Day, P. E Milk samples , Sour and Gerber's fat 

metlicsi . ^ , . . 1 

Dayncs, H. A Diffusion through a rublier membrane, 

Process of . . . . . ! 

Dajdon Metal Produrta Co .See Mldgley, T , jun . . ' 

Dean, C L Dr\liig solutions; Process of (P) ( 

Dean, F. W , and D D Stark Water In petroleum and 

other organic einulsiona ; Dcternilnutlon of 

Dean, J G See Glll)ert, L 1) .. .. . .. 

Dean, It S See Schrnek, It . ; 

Dean, W , and T L>tUe D>e jig rollers (P) 

Deane, W A “ Scllling ” probhuns • Contlminus 

Do Baat, W C See Sehn liiciinkers, F A II . 1 

Do Baclio, F Antiinon\ trisulphldo , Formation of black 
modification of 

Arsenious nnhvdride, Nov Volumetric reduction 
methods with — - . . . , . . f 

Arsenious anhydride , I’se of In Volumetric .snntysi . I 

Debains, E, See S nolle M 

De Bartolomeis, It See La i'ort i, A . - 

Do Bats, J 11 L and N' Proi .Met.ala Corp Case-hard- 

ci'inu fnrriat i 1 1') ‘ 

Iron and steel, (!arL>onislng - - (P) .. . ‘ 

De Brev, J H C Nee Bataapche Potroleum-Maatsdiappij 

7v, : 

Do Cew', .T A Ctlliilose tll)re , Production of — (P) 

EmulMf\ing oil solutions and tlio like (P) . ! 

LmuUious , Mniuif i< turn of (P) • 121A, i 

Liibrliating com portions , Mamiiat turc of (P) 

Oil and •'O ij) solution and prmess ot making same (P) . 

PaiH-r prodm t. and I'roteNS ol making same ( P) 

PalxT-'^ize, and pro#es.s <»f making b.iinc (P) . 

PajxT-ue . l>roe)s.s ol trealing (P) 

and It J M.arx. Painr i>ulp . Treatment ot (P) .. 

Dceliasue. J .Silieoiiist d iron or steel , Produetion of — — (P) 
Decker, W L Water, Sterilisation of by means of 

nif rn-v lol('t rajs 

Do CriiUsi, M llefraetometer . Analjsis of aqinsnis solu- 
tions iiy means of llio — - 

Dedlclum, J , and Chemleal Koiuidatloii, Inc TeLr.ikisazo 

d\es , Blue (P) • •• 

Do Dndzeele, G . ot Clc (Viating arti< les yylfh nulal (P) 

Deelen, 11 Peat moss fltire^ , Con\ erf mg short brifth 

into a condition mitable for spinning (P) . ■ 

l>eeley, It M Jiibrieation, Oilliiess and . 

Decter, G C. Allov (P) 

l>c Fazl, It , and i: IVroni Malting process (P) .. 

Degon, O. W and W Drj-klln (P) . • •• 

Degen, W. See Dcgen. O W. 

De Godou, F. NVr Malllie, A . 217g 312a, 400s, 

D-gulde. C See OLsclet, 

.See Marbats, 1) . . 

Do limn K.Ghom Fabr " LBt ” Filtering membranes . 

Proces.s for pcrmanonilj glazing •• 

Dehn, Ik Sre Bcikmann, 

Dehn, W, M Alcohol In beyerages aiul the like , I>otcr- 

aod Fruit ^.^Chemlcal method for dt'tecHoi. 

of a prior frozin condition lu •• 4l4ii, 

DAiach N. Set Jones, LA. , , " * 

Detoeoimramcr, K. and K.*Neudecker. Steel; Uardeulng 

bath for ' • . 

j)«IUer, U. Set Schwara, ^ 

De Jehn, T. W., and General Chemical Co. N*^rlc acid ; ^ 


kannfact^ of ■— f 
Gooeral (?»enrtoal Co. 
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Dejean, P. fltcel ; Ar 8 point of , and martensite . . 7Ma 

Steels ; Critical points of self-hardening . . €l4a 

Do Jong, A. W. K, TruxHllo acids . . .. .. 848A 

De Jong, D. J. Indicator papers 176 a 

Do Kadt, P. J. Cod-liver oil ; Sulphuric acid test for 660 a 

Dekkor, P. Bnbber; Determination of factico In . 767A 

Rubber ; Determination of sulphur In vuleAnisod - — - 665 a 

See Van Bossom, A 79lA 

Deluge, J. 0. Magnesia , Manufacture of from dolo- 
mite or the like (P) . . , . . . . . . 20A 

Dclasalle, A Electrical precipitation of sulphuric acid fog 

and of dust . . . . . . . . . . 720 a 

Delauney. P Ghnyosldes ; Extraction of from two 

indigenous orchids ; Identification of these glu- 
cosldes with loroglossln . . . . . . . 672 a 

Dolaval .See Bettlngcr . . . . 656 a 

Dc Laval Separator Co , and F. W. Kennedy. Lubricating 

oil , Purifying and reclaiming system for (P) . . 200 a* 

See Leltch, M 684 a 

Dclavgne, C Refrigerating apparatus (P) 638 a* 

Refrigerating proc-esses , Solution for absorption 

(P) .. S66a, 664a* 

Delbrldgo, T G See Abrams, V. B 813 a 

DclegHse, L Plastic comixisltlonfl (P) 460 a 

DeFpIne, M Carbonyl chloride ; Detection and determina- 
tion of free chlorine in , . . . . 402 a 

Chlorinated methyl formates ; Indnatrlal and 

their analysis . 205 a 

and J 1-afore Curlwnjl chloride ; Determination of 

In titanium chloride 403 a 

and L VBlc. Bronjlue chloride : its combination with 

ethylene 61 6 a 

Carbonyl chlorkle , Aciion of on industrial iron 

containers . . . . . • 408A 

and others Carbonyl chloride ; Decomposition of 

by water • OBtlmatlon of escaped gases . . . . 403 a 

Carbonyl chloride ; Determination of hydrochloric 

arid in . . . . . . . • . * • • 403 a 

Dclf, E M, Antl-scoibutic accessory factor of vegetable 

and fruit juices, ElTect of heat on .. .. 422 a 

Dellwlk. C . and Techno-Chemical Laboratories, Ltd. Com- 
bustion of fuel (F) . . . 07 a 

De Lolsy, E. Alcohol or ether ; Industrial process for 

synthetic production of from gases obtained 

in destructive distillation of coal .. .. .• 147 a 

De Lolsy, it C. J. E. See Damiens, A A. L. J 833 a 

De Long, N. Peat; Manufacture of fuel from (P).. 776 a* 

Dc Luca, D. Electric furnaces (P) 693 a 

Do Luce. R. Fertiliser ; Manufacture of lime-potash 

from iiotash-bearing minerals and lime (P) . . 679 a 

Del Valle, A. M. Centrifugal clarifier (P) 648 a 

De Miles. P. Electric furnace (P) 376 a 

Demlng, E W. Bag-filter (P) .. r 322 a 

Demlsch, O Fodder containing calcium chloride ; Manu- 
facture of from straw etc. (P) . . . . 798 a 

Demoussv, E. See Maquenne. L . . 74 a, 274a, 669a, 606a 

Dempster. R. and J,, Ltd . and G. F. H. Beard. Purifiers 

employed lu gas works (P) .. .. .. 395 a 

Denham, W. S. Cellulose , Methylatlon of . . . . 4HB 

aud 1.. F Knapp Methylamlne ; Preparation of 

from ammonium methjl sulphate S84 a 

Denier and Vemet lleven latex ; Bacteriological study of 

coagulation of . 698 a 

Deniges. O. Ammanla , Iodic acid as ralcrochcmical 

reagent for gaseous . . . . . . . 695 a 

Barium sulphate , Rapid Identification of the ionic 

roustltueuts of — — . . . . . . 612 a 

Calcium, strontium, and barium compounds ; Iodic 

acid os microrheiulcal reagent for soluble - ■■ . . 469 a 

Cinnamic acid , Identification of .. .. .. 678A 

Manganese salts ; Simplification of Caron and Raquet’s 

test for . . . . .• . . . . . . 696 a 

Mercury eomiKUinds , Mlcrochemlcal Identification ^of 

soluble and inso'-iblc . . . . . . . . 107 a 

Phosphates and arsenates ; Sensitive colour teat for 781 A 

Radium ; Mlcrochemlcal reactions of : its dlllcr- 

entiation front barium by means of Iodic acid . . 748 a 

and J Barlot Iodic acid ; Action of biglily concentrated * 

solutions of on ammonia gas .. 781 A 

Denis, I.. Refractory materials; Manufacture of porous 

(P) 546a 

Denis, M Viscose threads ; Machine for spinning, w'oshing 

anddiylng (P) 108 a 

Dennis. L. M. Melting points ; Apparatus for determina- 
tion of — ■ — . . . . . . 629 a 

Sulphonlltion of aromatic hydrocarbons (P) .. .. 8284 

Dennison. C. H. aud American Rubber Co. Colouring 

fibrous material fP) 8C2 a 

Denny, H. S. See BaUey, 0. W. . . . . . 166A. 69TA < 

Den66l. J. Decantation apparatus (P) . . . . • . 647A 

Dentist’s Supply Oo. See Pcschko, B. J ,, 416i 

Depaase. B. Evaporating apparatus ; OondcuaaUoa tn 8474 

De Pauw, P. Osttona ot tbe third aiMl fovxtti fTOUpe; 


Qualitative analysis of .. ^ 6014 
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Dei^ SAhne, A., and O. Steltschel. OaUmoa root ; Sxtrao* 

tk>n of UMfoI substanoes from (P) .. .* ft76A 

Depjwler. J. H., an<?> Metal and Thermit Corp. Tungsten ; 

AUoying (P) '«94a 

Demby. K. G. Yeast ; Autolysls of and Influence of 

hydrogen and hydroxyl ions 120 a 

De Kocasolano. G. Ck>Uoldal catalysts (platinum. paN 

ladium); Ageing of 62flA 

De Bos. D. See Maconochlo, H 44dA 

De 8t. Laurent. E. E P. J. P. S. J.. aitd Aluminium Solder 

Oo. Solder ; Manufacture of (P) . , . . 468 a* 

Desborough, A. P. H. Alcohol ; Industrial — — . . S02R 


Desch. 0 H. Brass ; Some proi)ertloa of 60 : 40 

216T. 250b 

Deagres. A . and J. Mcunler. Mineral matter ; Ck)mbustiou 

. of organic matter for the dctennination of . 

Application to anal>ais of blood 613 a 

Desha, L. J. Fluoremetry. Quantitative analysis by 

comparative fluorescence 611 a 

De Somay. P. Molasses ; Uso of as fertiliser in 

llauritius 420 a 

Demrergnea. L. Chrysalis oil 34 1 a 

Methyl Rod ; Preparation of 611 A 

Nltro<^ups ; Rapid determination of . . . . 686 a 

Pbeoottulphonlc acids ; Analysis of — . . 693 a 

See Marqoeyrol 553 a 

De Turk. £. Potasalum -bearing minerals as a source of 

potassium for plant growth 344 a 

Deuel, H. J., Jun. See Holmes. AD 797 ^ 

Dentsch. W. Balloon fabrics , Increasing Impermeability of 

to gas (P) . 613 a 

Deutsche Cellulold-Pabrlk. Films and celluloid plates . 

Production of (P) 227 a 

Deutsche Erd6l A.-G., and others Lignite ; Pre-treatment 

of triable for gasification In by-product gas 

producers (P) H13 a 

lubr^ting oils ; l^paratlon of highly viscous and 

combustible from bituminous oraterial^. 

especially lignite tar (P) 182 a 

Lubricating oils; Prodmtlon of from a'^pbahlc 

materials (P) . .... 182 a 

Deutsche Faserstoff-Ges Fulda. Vegetable fibres ; Obtain- 
ing for textile puri>osc8 (P) . . , . 778 a 

Deutsche OasglOhlicht .\.-G (Auerges). Acetylcellulose films 

on tdass (P) , . 519\ 

Artiflcisl silk ; Production of for texlUo Imiustrlal 

purposes (P) . .. .IDSa 

Gas mantles ; Manufacture of from cellulose (P) 441 1 

Nitric acid ; Manufacture of hlghJ>-conc*'ntraie<l 

from dilute nitric add (P) ... 62i 

NUtoceiiulose , Manufacture of (P) , . 8()3 a 

8Uk ; Method of loading (P) 17 a. 77dA 

Tun^rten incandescence lamps ; Reducing disstiMitioa 

of the filament In (P) .. 776 a 

Deutsche GoU- und 81lt)er-Schelde-Anstalt vorm. Rocssler. 

Alkali percarbooates ; Manufacture of (P) . 783 a 

Xneeodlary bombs and projectiles ; Composition for 

(P) 137a 

Deutsche Konserrlerangsgea. Linoleum substitute . Pre- 
paration of (P) 6524 

Deutsche Molybdaen-Werke Iron-mulybdcnum alloys ; 

Production of (P) 6aOA 

Molybdeuutn compounds , Extraction of from 

yellow lead ore^. e (f., wuifenlte (P).. 724 a. 823 A 

Deutsch-EngllM^he Quarzschmdze Ges. Quarts , Melting 

by means of carbon resistance# (P) . 296 a 

Quarts and other mau>rlals fusible with difficulty . 

a. Formation of hollow artlck-s from by means 

of an electric arc ... 296 a 

Quarts; Productloo of articles Impersious to gases 

from (P) 6 ^i8a 

Deatsche Oxhydric A -O. C^arbon dloskle , lUx overlng 

from gases (P) . 783 a 

Dentsebe Petroleum A.-G Calcium sulphide ; Manufactiue 

df (P) . . 489 a 

Dealeebe Pyrozttges. Impregnating textile or paper yams 

or fabrics (P) . . 445 a 

llpUtMfae 8otTay Werke A -O. CrystAllUatlon of salts from 

boi solutloiis ; Ap^iaratus for (P) 920 a 

Deuticbe Sprengstoff A -G Exploshes for military pur- 
pose# ; Manufacture of (P) SMa 

Devtfite Tou- und Btelnseugwerke A.-(i. Absorption 

ftpparatO| ; Tubular packing for (P> . . 64 a 

Devtacbo Ty^Mi-VenrerUngsM. Fibres suiUbie tor splo- 

nmg : Prodnetkw of from rushes (“ Biassn ") 

^ (F) ' 2*flA 

JhMbe#: Pmpuntlon ci vsloalde fibres from (P) 186 a 

TjrpiMi ibre# separated by a chemical process ; After- 

tnutOMit d (?) 18&A 

Oeutodhe Wlkforauum-WevlM Chem. Fabr.. and C. Waldeck. 

l«Ut 0 «oa# euUluf ot meUl# (P) 903 a 

D»m#efc Knjgbhile Oerb* uud Farbstoil-Oe#. Taulng 

nfint (?) 276 a 

Tawiiai MtiNbuMmi ; PiodMUon of from umtoo- 

b ydm gyiig i d Hh i ka se uiplm^ Add# iad foriMd* 
ddkydti?) Ti T 87«a 


Deutschland. A. Saccharlfloatlon ot amyiaoeons mashes; 

Reducing the amount oi malt used tor (F). . 760A 
Deutkb-Luxemburglsche Borgwerks- a. Hiitten A.-Q., and 
8 . Hilpe't. Ingot iron and steel and other metals ; 
Removing or:ygen. sulphur, and phosphorus from 

molten (P) 724A 

Lacqucr-palnts ; Preparation of quick-drying (P) 792 a 

Resin solutions ; Manufacture of clear (P) . . 677 a 

Varnish ; Manufacture of a quick-drying from tar 

products (V) 577a, 668a 

and A. KUnkenberg. Martin furnace; Operation ot a 

tilting using a mixture of low-grade and high- 

grade gas (P) 69 a 

And H. LQtke. Iron resistant to cutting; Production 

of (P) 45eA 

Dovaux. II.. and H. Bouygues. Sodium fluoride for pre- 

st'rving railway sloepcni ; Efficacy of . . 409A 

De Vecchls. I. Wood ; Preserving and fireproofing (P) 750 a 

I>o Yenanco\irt. G. Copjier smelting furnaces; UtUlsing 

powdered coal for heating 300 a 

Devonshire. O. C. and E. T. Foord Plastic compositluna 

from vegetable Ivory ; Manufacture of — - (P) S6 a* 
Dovrlent, W. Iodine value of faU ; Comparison of methods 

for determination of 766 a 

Do Vries. O. lAtc.x and rubber from Individual trees . . 005 a 

Rubber ; KlTect of soaking rolled or unrolled coaguluio 

in water on propiortlcs of — — . . . . . . 73 a 

Rubber latex congulanU . . . . . . 665 a 

Rubber stress-strain curve; " Sloi»e “ or "type" 

of 308 t 

and W. Spoon. Rubber latex ; Spemtaneous coagulation 

of 065 a 

!><' Waal. J W. Bacterium colt ; Detection of In 

drinking water . 17lA 

Do Waele, A. Llusotxl oil; Factors aiTectlng iho oxygen 

absorption of 48T 

Dewar, J Ia>w temperature studies . . . 36B 

Dewey. D. A. See Lucklesh, M ... 296A 

liewey, F. P. Assaying , VolatUisatlon losses In ■- — 454A 

De WlMe, P H Nitrites , ManuLuturo of aliphatic 

(P) 247A 

Dey. A J Chloroform from coke-oven gn.i , . . 349 a 

l>har. X H (’ it.ily-iW In li<'t<‘rogi ncoii>i f'S>t<ra‘f 3$i4 

I Dhar. 8 N Hahntcuatlon l>lrctt dlsplaicmcnl of negative 
I group-j by halogen In the arotn.itlc wrks Dlsiibce- 

! incut of the nllro-group by bromine .. . 7rt3A 

! Nltro derivatives of naphthsicno and anthraqulnone 685 a 
> Dlia%alc, l( B. and 8 K Das Clirome tanning liquors, 

j HtTet't of neutral salts on basicity of 75dA 

I d’lfuart, K N<w Obcrljotfcr. P .. . 3684 

I Dlamalt-A -G 8a<rharic and tartaric arUN , Produitiun 

of — “ - from carliohydMtos (P) . . 704 4 

I Diamond. W. A C3okc-o>cns, By i)r(j<iU(ls from - 

Discussion .. ., 197r 

Diamond .Motch tk>. See Fairburn, W A 3504 

As# KoUky, G. . .. IS54 

See !.« 8ueur, K .. .. .. .324 

I DlWlii, W, J. 8js-ntoxlde. itcvUlfj lug - (P) 441 Ia 

Dlboll. W. A. .Nr# Helm. CD . . . . ^25.4 

Dl Capua. C. Gold-sllbon alloys ,. .. ., 37tU 

Dick. 8 3f. Evaporating apparatus (P) .. . 6 h{^* 

Milk product, Con<lcnsr<l — • tP) . .. .. I6 '<a* 

Dickie, R 8. Pctn>l«um Industry ; E<'Onoml<-s of the — IoOr 
IM edcrlclu, H Lli|ukl air; Production and use of for 

blasting., .. 3i.'>A 

Dledciirhs, W J Iron , Process for treating (P) . IWa 

Dirnemann, P Calcium cyanainide ; Means of emptying 
tlw himaee used In manufacture of cnnle • ~ 

(P) .. .42). 

Dl^ncrt, F. Activated srwagn sludge; Fonnatlon oi ~ - 317 
and Glrault Sewage sludge . .\»t,lon of act hated - — 

on the ammonia of sewage and of lutlloary water 3 h2 \ 

and others. Hi^wage sludge; Action of ai-that^ 424 a 

Dlesaelhonit. G. See Reiss. Y 

Dietcrle, K A., arvi others I.lqaors containing phentdic 

sulwtancrs . rurificatton ol - • (P) >H.)4 

Dieteric. II. Xaidhosterol, a rrystalllne sul>s4anc« from 

the bsirk of Xant/enrtflum tautrunfe, DC 3U 

Dietrich. W,. and H Jaokon I,upinx tiratcfl by Dhnerfs 

• prucese ; Ijom of food vsJue and alkalokia in 609 a 

See Wlndlech, W. 1284 , 138a. 2934. 4614, 486a. 

5244, 6674, 613a, 6364. ToU 


DIeUche. O., and (Stoical Foundalhm Inc. Tliorlum ; 

I Separmtkra of from other rare oarth meUls (P) 

i Dieteche a^ Grave Beer * Vee of Fintes tmmerdon re 

j fractometer for thin . ami determtoaltoa of 

' orlglnai gratity 

; DIeU. E. See Price. W. H 

1 DleiMl. W. Eleciroplallai apparaios (?) 

DUi«v. (X F. Bod and smmI InoouUtloD (?) 

DUItf. y. D. BfloUon ga# plaat# (?) 

Dbrnolli. 0.. and B. Kioimtiwr. Oamilalc aefct . - 
aad otbais. BydffomirthnqvlMMs ; AcetjrUik« of 


3644 


2t*3A 

652a 

63Ia* 

794* 

775a 

3994 

3994 



NAME INDEX. 
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Dtnsmore. 0. F. Motor fuel for Internal combustion engloes 

Dirks, B. Sulphuric add : Preparation of from natur- • 

ni w occurring sulphates (P) .. 

Dischcndorfcr. O. Set Scholl, R * j 52 a 

Dteerens, L. Coloured reserves ; Printing ™- under sul- 
phur colours by means of vat dyes . . . . 719^ 

Distillates. LW.. and G G. Jarmaln. Wool piece or like 
"conr ln^ processes, Treatment of clHucnt from 
■ . • . . . . . . j2a 

District Chemical Co . and J. IV Hoblyn. Carbonising of 

steel during caae-liardcnlng ; Mixtures for (P) 455 a 

Ditthorn, P. Crcsols; Disinfecting values of the three 

isomoric ^ ^ ^ 790 a 

Divine, ^ E., and Twitchcll Process Co Suli)honlc acids ; 

Recovery of from mlncral-oIl sludge (P) 200 a 

Dixon, F. O. See Ifawicy, A. E 187 a* 

Dixon, H, B. Alcohol ns a motor fuel . . . 355R 

Dixon, H- W . and T. G, Mason. Sucrose; Crjoscoplc 

method for determination of — — . . . 201 a 

Dixon, H. W. Phlorogliu Inol reagent for the Krcls ran- 
cidity teat ; Blethod of i.repurlng . . , 311 a 

Dixon. W. Electrical equipment at works of Ebbw Vale 

Steel. Iron, and Coal Co . . . , , SjOr 

Doane. C. F. Cheese ; Manufacture of Enimcnlhal or Swiss 

346 a 

Dobbie, J J, Alcoliol denaturanta . 86 r 

Presidential address to Chcrnkal Society . ! 130 r 

Dobson. D R. iVe Pickard, W oa 

Dodd, L E Optical glass ; Comparison testa for strlre 

‘u 335 a 

Dodds, H. H. Nitroglycerin waste acid mixtures ; Forma- • 

tion of a solid phase In . . , , . 350A 

Dodge. F D. Potassium fiydrogcn phthalate ; Use of 

as standard In alkalimetry .. 041 a 

Dodge, ¥. E., aud Barrett Co Ammonium sulphate , Wash- 
ing (P) . . . 03 a 

and F. II. Rhofles PjTldlne , Recovery of from 

hj -product coke-ovens ... . 262 a 

DocIUt, C. Colloidal colouring suhstanies In mlin rals . 155 a 

Doerfllngcr, W F P>roxjlln conipositkm and process of 

tnakiiiK same (i ) . , . , 14a 

Doerlnckol and others M(tals and allo>s, Keporfs on 

standardisation of . . 194 a 

Doerncr, H A. Mol>lxicnum , lh*c'o\ery 01 — from its 

ores (P) ., 239 a 

Doerr, R. Siker, Ollgodynamus of - . ?()2 a 

l^oersclmk. V. C. and Aluminium Co of Atuciica Ring- 

furnace (V) 250a 

Dohertv. H. L Water-gas , I’roducmg and carhonUlng 

coal (P) . 684 A 

See Laird, W. G. . . . . . 769 a 

Dohert>, H L, and Co. See Iiuoll. W C .. 56:U 

Dollx'ar, C K Magnesium comjK)und8 , Purlfjlng (P) 657 a 

Dolbear, S. }I , and Minerals b<‘paration North American 

Corp Conamtratlng ores or other materials (P) 549 a 

Dolch, M Ull-shale ; Treatment of and description 

of a B|H*clallv high-grade sh.ilc . 714 a 

Tar; Influence of suiKrhcMtiug on (omposltlon of 397 a 

Dolcnsky. E. Gas producer (P) . . . 510 a 

Doll, M M Werk acid , Infliume of degree of sulphonntloa 

of phenol on j Icld of - - . . 602 a 

Dolomite Products Co. See bhcard. T 236 a 

Donimlk, W 6'ee Mosclckl. 1. - .. 746 a 

Donaldson. K. H. See Crowfoot. A . 660 A 

Donath, K. Ammonia esoked during evaporation and 
cliulflcation In the Ix'ct sugar factor> , Reco\cry 
of — • . . . • .Si 9a 

Donlsthorpe, F W. Photographic printing process; l)>e 

impression . . ■ • • • • 

Donlcavy, J J. See Jolinson. T. 1$. .. .. 694 a 

Donnan, F. G Lubrication ; Theor\ and practice of — . 

Discussion .. • • . 6(1 

and J I O Blasson. Gas scrubbing towers with Intcinal 

packing , Tlicory of . . • . 104R, 230 t 

Donnelly. J. 1*. See Argo, W. L. .... 82 a 

Donnersmarckhlltte Obcrschleslscho LIson- und Kohlcn- 

werko A -Q. Roasting furnac-u , Oas-Hrod 

. 69A, 457a. 675a 

Dooley. F. J. Pulp digesters. Acld-charglng sjstem for 

(P) •• 

Doro W. II. Celluloeo In woods ; Determination of . . 4 W»a 

Ckmlferous woods ; Proximate analysis of — - . . . - 5i'lA 

Hardwooda; Proximate analysis of . Analysis of 

Qwfcue agrifnUa .. •• 

Wood, Distribution of cc*italn chemical constants of 

over Its proximate constituents . . . . 613 a 

Dornier, 0. Martinet. J 

Dorr Co., and D. 8. McAfee. * Ores ; Treatment of line — 

Pulp^digestlon'; Maotifacture of caustic soda, more psr- 
tloSarly from residues recovered from alkali used 

Sm feTc. V. ■ mx. vox 
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Doss, K. 8. D. See Watson. H. B SWa 

Dott, D. B. Ether ; Action of on metallic mercury , . MOl 

Opium assay • . , Jita 

Strychnine ; Acid sulphate of 84% 

Douglass, L. F. Cinematograph films ; Producing coloured 

(P) 18«A 

Douris, R See Del^pluc, M . . . . . . 408A 

Dovey. E R. Camphor , Examination of Chinese 

crude 166 b, 626A 

Lsolution methods of analysis , Apparatus for 

eg, determination of sulphur and carbon in steel 706A 

Dow. F. T. Drying apparatus (P) 690A 

Dow. If 11 . and Dow Chemical Co. Bromine ; Extraction 

of from brine (P) 518A 

Nltiocollulohc composition; Plastic (P) .. 483 a 

and others. Carbon bisulphide ; Method of making 

, (P) 657a 

Magnesium chloride ; Mnnufadure of (P) . . 406A 

Dow Clicmkal Co. See Barstow, E. 0. 571 a. 671a. 689a 

.See Dow. H il 405 a. 483a. 518a. 657a 

See Jones. C. W 57 lA 

.See Smith. A. W 839A 

See Veazey. W K. . . . 339 a 

Dowell. 0. T. See Meiiaul, P 170A, 277 a 

Down. N. B. and Braden Copiier Co. filtering; Method 

and apparatus for tP) 619 a 

Downs. C . and others. Oils ; Extrat ting from vege- 
table seeds, nuts, and the like (P) . . . . 459 a* 

Dowms. C R . and The Barrett Co. Sulphonation of hydro- 
carbons with sulphur trloxldc (P) . . . . 57 a 

Sulphonation of benzene (P) 540 a* 

See Barrett Co ... .... 898 a 

xSee Weiss, T. M. . 9 a. 9a, 9a. 44a. 57r. 397a. 898a. 748a 

Downs, G F . and H. F. Miller, Jun Furnaces ; Port con- 
struction for metallurgical (P) .. .. 648 a 

Downs, W. F. Alunlte ; Process of treating (P) . . 489 a 

Dox. A Hoya bean urease 421 A 

Draper, J. M. Separation of substances of different specific 
gravities, such as fine toal or ores and the like ; 

Apparatus for (P) 54A* 

Dreaper, W P. Oil fuel ; Use of in chemical works . . 72B 

Drees, M. See Frlsohcr, U 774A 

Dreibrodt. O, and Klektrochem. Werko Oes. Crystals; 

Production of large (P) 740 a* 

Dressier, C. See Dressier Tunnel Ovens, Ltd. .. 647 a, 652a 

Drossier. P . and American Dressier Tunnel Kilns, Inc. 

Tunnel-kiln (P) 256A, 750 a 

Tunnel kiln combustion chamber (P) . . . . . 256 a 

Dressier Tunnel Ovens. Ltd , and C. Dressier. Coal and 
other materl.'ils capable of being distilled, vaporised, 

or decomposed tty heat , Treatment of (P) . . 662 a 

Tunnel ovens and like structures , Cooling chamber 

for (P) 647 a 

and J. Williamson Dr>lng or heating apparatus , Con- 
tinuous (P) . . . 2 a 

Ovens, Continuous and intermittent (P) .. 750 a 

Drew. H D K. .See Morgan, G. T 623 a 

Dreyfus. II Aeetk anhydride ; Manufacture of (P).. 467 a 

Celluloid , Manufacture of uniuflammablo (P) . . 153 a* 

Cellulose acetate , Manufacture of compositions or 

.irtkies having a basis of — — (P) .. 14A, 745 a* 

Cellulose acetate ; Manufacture of solutions of 

and of lelluloid-llko masses, films, and other pro- 
ducts therewith (P) 445 a* 

Dreyfuss. E. See Uagh. J 292 a 

Dreypondt. G. A M. See Govnerts. W. P 668A* 

Driffield, V. C. See lJurtcr, F. 210B. 

DrDcr, F L., Jun , and Driver-Harrls Co. Electric resis- 
tance element and alloy tlicrefor (P) 32 a 

Driver, J W , and F W bunderland. Colour fastness In 

dyed fabrka , Apparatus for testing (P) . . 186A 

Driver-Harrls Co. SV« Driver, F L , jurf. 32 a 

Druce, J. G F. Quinoline bases , Modification of Skraap’4 

sy iithcsls for prep..«-lng . Their con version into 

stannlchlorldes . . . . . . . . . . . . 40A 

Tin , Volumetric determination of . . . 735 a 

Drucker, 8 See Sleek, W , jun. 392 a 

Drucquer, M N See Quaa-Cohen, P. M 614 a 

Drummond. A. A. Lubrication , Theory and practice of 

. Discussion . . . . 57t 

Drummond. J. C. Vitamins ; Nomenclature of . . 798 a 

and K. H Coward. Oils and fats ; Value of animal and 

Vegetable as sources of vitamin A . . . . 798 a 

Vitamin A ; Technique for carrying out feeding testa 

for-^ 798J 

See Coward, K. H 798J 

Drunk, H. Water; Purifying drinking with potas- 
sium permanganate . . ^ 79ij 

Drury, W. Leather BubsUtutcafP) KMi 

Dryden, T. F. See McColl, B. 8 «71i 

Dryen, A., and Boe. Anon. Fabr. de Sole Artlfletelle A 

Tublze. Sulphuric add ; Concentration of (P) ttij 
Du Bois, B. See Jones, H. I ,170 
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Daboio. A. Forforal ; Ap^dloaUon of amixK>4erivatlvM of 
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Apparatuf for cooling 
Vitamin content ; 


B. Chimney gasee ; 

(P) 

Eddy. W. H.. and U. 0. Stevenson. 

Studies In 

Bder, 3. K Photometer ; Neutral- wedge for sen- 

sltometry. Magnesium as a secondary standard 

llglit source 

Photometer; Neutral-wedge for sensltoinetry for 

photographic copying processes, and scientific liglit 
measurement . . 

Edgeworth. K. E. Peat ; Treatment of for fuel (P). . 


^68 a 

e7lA 


803A 

623a* 


Edison Swan Electric Co. See Pertlval, O. A. .. .. 4401 

Edlbacher. 8 Proteins ; Free nmlno groups in 

Edmlston. H. D. Sec Frcar. W 

Edser, E.. and H. L. Sulinan Ores ; Concentration of 

rpt . . ... 

(P) 


(P) 

and others. Ores ; Concentration of 
Water ; Softening (P) 

See Tucker, 8 

Edwards, C. A . and A L. Norbury Chroinimn steels ; 

Effect of heat treatment on clutrbal icsistlvity 

of — . . 

and others. Iron-chromlura-carlx)n steels , Properties 

of . Thermal analysis 

Edwards, C. B See Bailey. H. 8 

Edwards. E. and K. T. Elworthv. Helium mixtures, 
Conthiuous flow apparatus for purification of 

impure 

See McTaggart. HA. • • 

Edwards. J D. Gas analysis; Application of interfero- 

Rydrog^*^ of high purity ; Preparation and tcbtlng of 

and S.~F Pickering. Rubber ; Perraeabillty of 

to gases 

Edwards. K. B . and G A Freak. Phends In shwp dips , 
Notes on U 8 Government method of determining 


7%a 
344 a 

162a* 

45Ha* 

347a* 

118a 


4531 

683a 


54:u 

5301 


lOl 


320T 

328a 


Edwards W E Fractional distillation plant for eoal tar 

hydrocarbons and the like (P) 

Effront, J , and A Boldin. Residues containing carbo- 
hydrates , Treatment of (P) 

Ehrcnxwclg, A Aniline Black fast to reducing aeents 
and M van l>cldou und Co Aniline Black ; Production 

of — - (P) 

Ebrhardt und Sclimer Ocs Coal: Method of treating 

caking before use in the Mond gas produecr 

for recovery of the nitrogen (P) 

Ehrhart.. R N. Surface condon8cr<» (P) .. 681 a. 740a* 

Rhrlnghnus. A '’Intlimm wire, Substitute for for 

fl ime vests 

Ehrll' li. M See Neuterg. C 700 a. 700A 

Elbnor, A Elthopone fast to llgfit . Proiiiiction of (P) 

Elchho'm. K. Zinc-retort residues ; Treatment of (P) 

viphlcr R. Iron . Hardening — bv moans of a mixture 

containing titanium (P) 

Eichwald. E Milk; Action of colloids In reductase test 

Flicnder. W L E . and ihemlcel Found.stlon. Ine Steel; 
’nigli-srs'ed — (P) 

Steel ; HJgh-»po<>d too! (I ) 

FJnecke. A See I>ommermann. O 

E. FllTO ])i.mts . Process for treating — 

,2 l» Dlsinfedlon ]troeesHes ; Specific 
Action of salts and Inns on ti.scteria 

Flsenlohr F Mnimcshim * Detection of . 

EUson-steln. A Oils and fats re-istant ♦<?. 
pornture. 
of fats . . • • 

PlBonst<>ln 8. See TTbbelohdc, T. 

Kkcley. J ’l' . ft"'' " Stoddard. Tungstates ; Obtain, nu 

pure - - <P) 

Kkluud T A Till l^' 

or the like (P> • 

irlnm r F See riin*< H G H 

K„r'K H '■,« -.f -romatK- .mlnrs 

^ by means of iodine and iier^ulplnte 
Elder. B W. and Allbrlght-Nell 


Einstein. 

F.lscnbcrg. 


■ (P) 


i:WA 

153A 

2294 


149a 


757a 

270-4 


575a 

34Ca 

457a* 

4574* 

75a 

59A 

799a 

767a 


and molting and Boliditication points 


66:u 

459a 


2664 


eeovory of from waste {Inpl.ste 


.3034 

319R 


173 A 


Co ITydrogenatiou 




305 A 
305a 


305 a 

. . 109a 

. . 394R 

118.4, 494a* 
. . 40.4 


— therewith (P) 

Rider T-. E. See Gilbert. L. T> . . • 

Kldrldgc. G. 8. Metallurgy : 

Klnctrlc F>irn«™ eo. 

Klort.ric Siwrialty C»- Bril li«rt. B- • 

BlKtro-ClK-mln.1 Co, /irr OmtK J. ■; 6,7. 

.O^MoDorman. I-, , - M. 

of — - by elcctrol>Til8 (P) • • 

‘Boasting of pn^paratory to 


ZlBO sulphide ores ; 

teaching (D 

Nas Avery. • 

St$ Oepp. „ ' 
5«t Btovens. E. «• 


82Sa 
.. (J03A* 

. , 8tA* 
81A*. 7«6a 


878A« 

727A 

847A 

840A 

136A 

427A 

714A 

7491 

8751 

688A 

833a 

740A* 

494a 

430A 

60A 

2«8a 


PAOl 

Electro-Metallurgical Co. Ste Becltet. F. M. . . 80 a, 

See Mardick, J. R 420 a. 429a. 1291 

Electro-Metals, Ltd. and T. D. Roberti^n. Electric 

metallurgical furnaces (P) 7W1 

See Blbby. J, 

Electron Cbemlc,al Co. Set Allen, U I 

Electropure Dairy Co. See Rudd. H. B. . . 

Elektrlsche Gluhlampeufabr. “ Watt " A.-O. Tungsten or 
platinum wire colls ; Removing metallic cores from 

i (P) 

i Eloktrlzltltswerk Ixinza Alcohol ; Manufadure of (P) 

Ether; Preparation of (P).* 

1 Fuel ; Manufacture of a solid (P) 

j See Danneel. H 

i Elektrochem Werke Electric furnace* for endothermic gas 
I reactions, e g , oxidation of nitrogen (P) 

' Furnaces for carrying out endothermic gas reaitlous, 
e ij . proiluctlon of nitric oxide (P) . 
and 1). Strauss Sodium and potassium formates; 
Preparation of (P) 

See Dreibrodt, O 

I Elektro-Materlal Ges Electrical Insulation (P) 

' Elcktro-Osmose A -G. Cellulose derivatives, eg., nltro- 
, cellulose ; (Jelatlnising — — (P) • • • • • • 

Cellulose preparations ; Purifying and improving 

; Cellulose products ; Displacement of liquids from — —— 

by other liquids (P) . • • • •• ^ , 

I Dehydration apparatus ; Electro-osmotic (P) 874 a. 376a' 

Dehydration of animal, vegetable, and mineral su^ 

stances ; Electro-osmotic (P) . 8 ^a, 437a 

Dehydration of mineral, vegetable, and animal produ^ 

by electro-osmosis ; Apparatus lor (P) S74A, SmA 

Dehydration of moist materials (P) . . . . ■ ■ 

Dehydration of moist materials ; Apparatus for electro- 

osmotic (P) . . • • 

Dyestuffs and their intermediates; Purifying organic 

^ . . . , , . . aOoA 

Electrodes for clect'ro-osniotlc processes (p) .. 196A. 874A 

Electro-osmosis ; Displacement of liquids in matotials, 
e Q . nitrocellulose, by other liquids, by aid of 

Electro-osmotic app^tus for removing liquids from 
substances; Charging material to -- — (I ) •• 

Electro-oBmotlc dehydration apparatus , b ceding mater- 
ial to (P) . . • 

Electro-osmotic process for removing water from 
materials (P) .. .. ^ i’ ' 

Electro-osmotlcally removing liquids from materials ; 

Apparatus for (P) • • • • • r / • 

Electro-osmotlcally removlug water; Apparatus for 

(p) 

Glycerol; Manufacture of pure - — from liquids 

coutelnlng glycerol or from crude glycerol (P) . . 76^ 

Peat; Process for gasifying (P) 

See Schwerin. 

\ Eiger. J Cooling apparatus for liquids (P) 

I Elkan Krbon Ges . L. Washing textiles (P) 

! Eller, W., and K. Koch. Humic acids ; Synthetic pro- 

I paration of from phenols 

1 Ellett W B. and W. O. Harris. Phospliate rock and 
I • sulphur ; 0-ompostIng of — - 
1 Elllng. J W A., and A /S MyTcns Verksted. Drying s<rfld 

1 liquid-containing btxlles ; Arrangement for (P) 

Elliott. A. T. and L. M Freeman. Ores; Chemical 
separation of (P) 

and A. L. Stewart, Magucsium carbonate ; Process for 

obtaining (P) 

Elliott W S. Liquids ; Treatment of to remove d^ 

solved gases and Bcale-forinlng substances (Pf 

EIID. C. CaUiyste ; Cornpositlou for making — (P) . - 

Cutely sU for hydrogenating oils; Manufacture of 

(P) 

Catalvsts . Manufacture of powdore<J metals and reduced 

mctiilllc compoimds for use na (?) . . . . 

Hydrogen-circulating process fur hydrogenating oils (B) 
HVdrogenating fatty c.ls (P) .. • . i’ ” 

•• Hvdrogenatlon of oils. Catnlyscrs and catalysis . . 

and Ellis-Fohter Co. Cast-iron , Desulphurising (1 ) 

Cen»ent and soluble potassium compounds , Process of 

obteining -- — (P) 

“ Gas-oil ’• , Making (P) . . • 

and C 8 Lutkius. Nitrogen and hydrogen ; Production 

of a mixture of for syntliesis of ammonia (1 ) 

and National Car ,oa Co. Dcpoiarislng agent ; Denslfled 

and process of making same (P) 

Depolarising agent * Electrolytic higher oxide of man- 
ganese ™ — and process of making -nme (P) . , 

and H. S. glloderor. Concjete hanionlng (P) . . .. 

and others Manganese dioxide : Process of making 

conducting hvdrated black (P) 

Ellis-Foster Co. See Darling, K. R. 

See Ellis. C. 

Set Wells. A. A 

EUk, W.. and J. SlnkovlU. Crushing machine (P) 

Elmore. F. K. Lewi ; Extraction of ««• g) 

liOad and alno ; Extraction c3 — — — from their ore# (P) 
Sulphide ores ; Treatment of aisentiferoai — — • (P). » 


874A 
120a 
374a 
8741 
120a 
93a* 

7thx 
326a 
162A* 

51a 
293a 

717a 

79Sa 

610A 

239a 

21a 

80A 
S55A 

790A 

790a 
55 LA 
B51a 
228b 
418A 

167a^ ^ 
66U 

231a 

71A 

7U 
650a 

2671 
7491 
157a*. ilSA, 661A 
. . 840A 

712a 
662A* 

608a* 
75U 


Elmore, G. H. Dryer ; OentrUogal (P) W2 a» 688a, 688a* 
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BIsapr, B. Catechol 

Ehner. W. Keclllsf ng column ; Glatt for rectification 

of liquid mixtures and recovery of volatile solvents 
Blton. J. O., and others. Aesklues containing sino, copper. 

and cadmium ; Treatment of (P) . . 

Ellxe. K., and &. Blume. Charging fine-grained material 
into chambers with exclusion of air (P) . . 
Elworthy, R. T., and V. P. Murray. Balloon fabrics ; 

Permeability of to hydrogen and to helium 

See Edwanls, £ 

Sm McLennan. J. C 

Ely, "W. C. Metallurgical furnaces ; Lining of (P) .. 

Klyrla Iron and Steel Go. S«* Copland, .T. P. 

Else. F. Rose oil ; German extraettHi 

Emberg. F. Von Euler. 11. 

Bmerson. E. H. Ores ; Concentration of (P) 

Emerson. V. L. DUtiilatiou or the like ; Apparatus for 

(P) 

Hydrowbon oils; Cracking of (P) 

Emery, W., and L. Bradshaw. SUlcu bricks ; Comparative 

tests of machine-made and hand-tnado 

S«e Bradshaw, L. 

St4 MeUor, J W 

Emhardt. J. C., and E. I, du Pont do Noraours and Co. 

P^xylin compoeltlon ; Fireproof (P) 

Emich. F. O^d. silver, rubidium, and emstuin , Now 
rubidium (oesium) silver-gold compound, and lU 

use for mlcrochemlcal detectloa of . . 

Emmett. A. D.. and 0. O Luros. Vitamins , Water- 

soluble antl-neuritlc and growth- promoting B 

and M. Stockholm. Mtamlns , UoUtion of water-soluble 

antl-neurtUc and water-soluble B to yeast 

growth-promoting stimulus . . 

Emilander. F. Boer , Conrontratlou of hydrogen ions in 

Eodell. K. Blast-furnace slags ; Disintegration of 

Cements rich in alumina 

BDderll. M. Copper pUtlng (P) 

Eagbert. U Coke oven with alternative heating arrange- 
ment for rich or poor gas , Horlxontal regenerative 

<P) .. . 

Enge. L. Textile fibres ; Pro<luotlon of from wood (P) 

Bagel. H. Oil extraction apparatus (P) 

o. 8 , and American WemenUry Electric Co. Elec- 
tric battery plate; Pro»iuctlon of a doublc-<opi»er- 
oxWe (P). 

Electrolyte for primary butteries . Process for making 
an alkaline gclailnoui • - {l'» 

Bngtis. D. T. Alundum filtering cru< Ibics ; I se of . 

English. F.L. N Uro compounds : Analysis of aromatic 

by means of titanoos ciilorklo 

gngtfah 8. Glass , Apparatus for detection of strain In 

aadW. E 8 Turner OUises , Annealing temperatures of 
oaagnesia-soda — — 

QhMses ; Density of soda-mugmtla — - 
GUaKS ; Heat expansion of Sixla-Uine - - 
Magnesia-containing glasses , Thermal ct|>uuAlon of — 

8oda-llme glasses , iJcaslty of 

Bake. E Porcelain, stoneware, and the like , Pr«jc«« of 

firing (P) 

B. D. iron and steel , IFetormlnutlon of content 
of non-ferrous cou'itltaenls, especially carbon. In 

(P) 

Son*. F. O A. Nitrogen la leather . Rapid determination 
of . . 

bisainger. O. R S*€ U-mlngway . E. If 

jbuwuAieT. J. Coke-oven coast ruction , I w- of .sUh a bricks 

In ... • ... 

lOXls^iier-Wette A.-G. Filter-press plate iP) 

SpfM. T. D. Nm Wilson. W. H . .. 

Eimtein. 8 W . and R I. .Moon* Rublscr goods . ihjter- 
mlnatlon of celluloae In - ■ 

ErdMtfibfecher. V ilolphorou.4 aild or sulphur. Manu- 
faetare of from magnesium sulphate (P) 


Erckmaon. P. Nm Baome. U 

Srticb, J, Oases; Apparatus for measuring raU of 

... 

Burk add ; Apporatas for determination of - — by 

Densfda’s method 

Tiiii«rt«a ; AnalyaB of 

llfMd, o. f. Bss Angell. A, 

Inlev, K. Artifldal milk ; Maoufarture of (P) . . 

Oli-cnlmsatid the like . Adapting for human fowl (P) 

Tobacco; Improving <P) 

ISM»fcli. A. Nitrates and nitrites, antlpyrlne in pyramglone. 
^raol. and a- and ^-naphthols , Ctdour teaU 

EmB. W. Bortlam sUlcnfiporlde and hydraulic cement; 
MMafkeiuro of ™ (P) 


MiiNMftpW- GHottatovs; BlaMlng 


■ (F) 


IT Wrm. uad On.. A.-O. dsf Kaarhtaettfatw, Rvawra- 
fcrwalKm of a IWa film of Hqafal 


M tU iMWr wafla of tim Mbm ol vavlleal tafia - 

I ^ Wmkmbi^ f! 
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2014 

1764 

6494 

2584 

6414 

6434 

5434 

1024* 

6074 

434 

2024 

6024 

8104 

6514 

5184 

5184 

lOOR 


2644 


7214 

6714 


6714 

1204 

2674 

254 

4144 


2604 

4444 

4174 


8244* 

8244* 

6774 

7774 

4074 

4074 

6274 

4074 

5464 

5104 

2361 


4564 

7304 

6914 

7134 

524 

7664 

3434 

4064 

6644 

7664 

5104 

4554 

4294 

3824* 

4234 

3134* 


6424 

6714 

76«A 


filQA 

4IU 


i 


Esling. F. Sulphur in mineral olla ; Determination of 


(f by the lamp method 484 b 

Espenhahn. £. V. Sulphur dioxide; Treatment of gasea 

containing — (P) . . . . 284* 

Espy. W. £. Viscosity of hydrocarbon oil mixtures ; Cal- 
culation of 64 

Essich. O. Gas producer process ; Addition of carbon 

dioxide in the 6504 


Estep. W. 8 . and R. V. Henry. Centrifugal separator for 

crude oil (P) 2154 

Esteva, M. A. Set Bone, R. 0 6054 

Estova-Rulz and Co. Set Bono, R. C 5524 

Etchells, H. Set Watson. T. H , and Co. (of Sheflield) . . 1964 

Kulor, H. See under Von Euler. 

Fluropaischer Verband dcr Flascheufabr Ges Glass gather- 
ing and blowing macldnes (P) 7504* 

EuslU, A. II. Sulphur dioxide ; Recovering — — from 

gases (P) 5174 

Euatis, F. A. Sintering ; Preparation of fine ores for — 

(P) 6204 

Euston, E. White lead; "Porcelain'” .. .. 7564 

White lead , Prwesa for producing (P) ., .. 6644 

Evans. B 8, Arsenic ; Determination of and chotnls- 

try of tlie Marsh- Berzelius process . . 2094 

Chromium in steel ; Deteriniimtiou of small qiuintities 

of 414 b 

Evans, E V. Annual M»H?tlng proceedings . . . . 192 t 

Cliemlcal works in the Kbino area; Impressions and 
rvtloclious arising frolu a recent \islt of ins[)C(.iion 

of 47 b 

Dyestutfa industry Illscusslon 322 t 

Gas Industry, Progress in the - — in 1919 . .. 29 r 

Germany , I'OHltioa of chemical industry in - 10 b 

See South Fletropolltan Gas Co 4474, 7774 

Evans. H K Electric cell (P) ..324 

Evan-s. J. Se^ Hawarth. J 394B 

Evans, J W. Rem-art h at the \ uherrillli-* 396 b 

Evans. O. B. Sjwut oxltle ; Revivification of — - i» tUu 664 

Evans. P. K. Set Mills. W. H 6S6 a 

Everest, A K. Anthoeyaiw ; Tinctorial properties of 4834 

and A J. Hail Antbocyans and related compounds. 

Tinctorial properties of some 614 

Everlngton, F E Limes arni some oilier West Indian 

prodmts .. . 34 r 

Everitt, B F Air or otln-r gasos . Purification of - (P) 56.3* 

Evers .V IiCa*l , lb‘terinlnatlon of - - in arid solutions 

266R. 012* 


Kvertoii G F Se* Hlinpson atid Sons (BoHs anti Nuts), 

Ltd . J 

Ewan. r. Heavy clierohal Industry , Progress in .. la 

Ewe. G F. Gallium, Comparison of ten dllfenint niethorls 
of estimating — •• 

Gia-M for manufm lure ol ampullir . Selection of . . 5 'hK 

Export Ingenleure fiir Papier- und Ziellstotfteehnlk Ges. 

Paper or tviluloae falirli's , Improving — (P) I'^^v 

.suing and linpn'gnallng paper, fabrics, etc . with glue. 

caai-ln. etc (P) .. .. .. . .. '*1 u 

Eyre, J N Fuel (P) . .. .. .. • l-l^' 

and olhtTs Ammonium polysulphlde waah .. 80* 


F 


Fabbr. Ilal Automoblll Torino Eleclrlr furnace* lot 

nwiUlug aud refining sUxd (P) 

Faber. H. B. FUtratloo ; Iiwlustrlal .. -• 

and W B Btoddanl Chemical* u*c<l In pyn84H!hnlri , 
Coinnv rcUl analytical loetlKvds for determination 

of purity of IroporUnt 

Falser. H K Ifon*> ; Antlscorbulle value of 

Fabf dc Prod ndm •!« Thann ct ilo MullMWito. Potassium 
sulphate. Maaufarturv of - - tP) 616*. 

Fabry, H 81111* for dUsoelallon of rhemical solutions by 
iM'al ; Cxintlnvums -- (I’) . 

Fa<,v>oel*»'n N'alJiwerk I. Maonstaedt A Co. A -(L See 
under Mannsta'^lt 

Fadrlen, W J. Furnace* for nrwluctlon of mineral dlstUIak* 

of definite coini»c»ittoi (P) 

Firtierrl WeWroann A -G. See umUr WaWmann. 

Fagan. J P. V.. 6nd others. HulphlU flbro ; Manufacture 

of and recovery of sulphur dioxide (P) . 

Fahiberg. List, uml C/o . Saocharinfabr A -G vt»rm. Mer- 

c'ury romiKnjmIs of hydroxy twnsoneaulnho- 

carboxjllc arWs and their homologues which form 

eoituldal Boluilona In water ; I»repafatlon of (» 1 

FabronwaW. F. A. Alloy (P) 

Ciirorolom-ootiUtning Iron attoya ; ♦Froductlon of 

IPl sa SI *• *• •* 

Irtm a«l cwtr afloyi f« (P) - 

bouni^Oo. PUibnuB aobiktuit to alMirkai 


awl Rbotenhiia Co. 

tatilBBli. etc. ; AUoF to* 
rnfafton. W, V\ 


(P) 




6l> >A 

■Jlr 
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Ptirburn, W. A., and Diamond Match Co. Mutch iieods ; 

Treatment ol (P) 350 a 

Fairholme. F. C„ and others. Hardness of metals; Port- * 

able BprliiK-autuatcd devices for testing*- on 

the Brlnell system (P) .. . .. 118 a* 

Fairley, T. J , and Southern Pino Products Co. llxtractlon 

proceas (P) 712 a 

Falrrlo, J. B Kilns for pyrites (P) ... . r> 48 A 

See Boston, JI , and Sons ... . 7r,8A* 

Falcli, M. Maltose , Preparation of — — from sianh . 732 a 

Falok, 11. Timber , Value of preservatives for — -- and a 

new solution for spraying plants .. 171 a 

Falk. K. 0. Carbohydrates of fresh anti dehydrated vege- 
tables 131 a 

Food dehydration; New method of — 13 r 

and E. M Frankel. Preserving animal and \egetabio 

substances (P) . . , . . , 405 a* 

and II. M Noyes. Colorimetric estimations with solutions 

containing two coloured substances . . 502 a 

and others Food dehydration , Low ttunperulure- 

vacuum - — . . , . . . . . 13U 

Falkenberg.il. lead -tungsten alloys , Mauufatturoof — — 

(P) . 30a 

Zinc-lead alloy (P) . . . . . 725 a 

Falvet, F. E Casting Iron or steel or Llielr alloys (P) .. 6 Ha 

Stetil , Manufacture of (P) . .. 08 a 

Fandrlch, E. See I/jonard. P. A. . . . .. 439 a 

Fargher.lt G Antimony , IlOlo of In tropical nietllcino 333R 

and F L. Pyman. Salvarsau , Composition of 1 Hr. 405a 

Parish, N K. See Ohman. J. L * 820 a 

Farka.s, 11 Dllfuslon process for extrat tlon of sugar, tannin. 

etc (P) 66 Ha^ 

Parmer. A E Alloy (P) . . G02 a 

Farmer. .T B Botany , Economic — - — and chemical 

Industry .... . . 157 r 

Fanner. R C Nitric esters ; Decomposition of - 039 v 

Farmery, J W, ,S<e I^owry, T M . . 5.58 a 

hamwortir, F S^e Calico Printem’ As-Hodation 484 a 

Farrantl, 1). PumiiforeerroblNohipioi^d’) .. 538A 

Farrell, E DrNlirg oyllnders , Doll-head U'arlngs of textrlc 

atrd like (P) ... . 2y3A* 

Fanip, P , and Titan C-o A 8. 'IttHirrum coinpouti(N , Pro- 
duction of - (P) 545 a* 

1 taniirm-oxvg' n I o’opounds , Manufar turc of -- (P) 

41 '>A, 517a 

Fasting, J S Rolars kilns for burning (ctiu rrt and the like 

(P) 091a 

Faulsticb, P Parade. E ., . . 792 a 

Faust, t) \is(fwi \ measurements .... 282 a 

Faust, B D , and Inti rnational Ga.solcno IVoccss Corp Dis- 
tillation of nil , App-aratiis for- - (P) 510 a 


PAOl 

Felix, K. Lyalne content of proteina ; Belation of free 

amino groups to w7A 

Feilner und Ziegler. Cement ; Buining A shaft for* 

daces (P) 786A 

and W. von Eschcr. Boasting zinc blende or other ma- 
terial containing sulphur (P) 802 a 

Felscr, S. See Helduscbka, A 272A 

Fclslog, W. A , and S. B. Arenaon. Mustard gas ; Precipi- 
tation of sulphur from crude by means of 

ammonia 8821 

I and others. Mustard gas , Decomposition of and pressure 

t developed by In steel shell at 60“ C 8821 

I Sulpliur monoehlorlde , Determination of In mix- 

j turt» of mustard gas and sulphur monochloride . . 8101 

I Fetiger-Gron, A. Hoat-Insulatlng bodies of “ moler ; Pro- 
cess of manufacturing — — (P) . . . . . . 46ll* 

Feunie, W , and others Iron and steel ; Bemoving scale or 

! oxide from surface of- (P) I60l 

' Fenton, E. Electric furnaces (P) 3761 

, Fenton. H , and A W H Vivian. Kilns; Botary and 

means of heating them by fluid or solid fuel (P) . 392l 

, Fenton, II J H,andA J Berry. Cellulose acetate . . .. 6241 

, Fenton, J See Miles, F. D 2291 

Forenez, A. Cnxcxie Benediciue oil . . . . . . . . 7ll 

< Ferguson, A. L , and E G Sturdevant. Brass ; Electro- 

' deposition of from cyanide solutions . . . . 7231 

I Ferguson, J B , and P D, V Manning. Bucher process of 

nitrogen fixation , Equilibrium amditlons In the 17i 

I •Ferguson, J. L. See Blair, Campbell, and McLean, Ltd. 618A, 661l 

I Ferguson, L It. Concrete , Bclnforccd for marine 

I purposes (P) . . .. .. .. .. 3671 

I Ferguson, B. See Peyton, E. G 6251 

Ferguson, T. R , and others. Steel ; Product for carbon- 

king (P) 681 

Ferguson, W B. Sm Ilurtcr, F. .. .. .. .. 210 k 

Fernandes, F V Knecht, E .. .. .. .. 4811 

FernAndez, () , and N. Lucugo Terpln , Determination 

of 7041 

' Eernau, A. Radium radiation ; Action of on sucrose 

and agar 654 a 

F< rnbach, A , and M. Seboen Pyruvic acid ; Biochemical 

production of 3461 

Ferngrcn, E. T. Refractory composition (P) Il2i 

' Fcrnholz, K. Alloys of low and high melting metals ; Pro- 

: ductionuf (P) 1611 

! Ferrari, F. Portland cement and puzznolana; MlxtorM 

of 8211 

Titanium and iron ; Determination of In rocks . . 8371 

Ferris, L, W. Butter and certain allied products ; Volu- 
metric detection and determination of neutralisers 
In 6701 


Fawsitt, C E 8uli)haiie a< id , Action of concentrated — 
on Iron . • 

and A A Pain Iron , Bcha\ lour of - - - in contact with 
sulphuric acid . 

Fay, J L See Harmellng, H G . ... 

Foaron, W R Protiln reaction. The Adamkiewicz . 

Mechankin of Hoi.klns-Cole teat for try ptophane . 
Vcary.V A T N Fabrk^for ain raft and protvaa of making 
same (V) , 

Fireproof maUTial , - — for aeroplaDfH (P) , 

Arc Sage. F . and Co 
reascy, O T Acr Tvrer T 

Pederer, M. 'See Hahn, A. . • • • 

Fegan, B T , and A R Sassc Flour , Bleaching and 
Improving — (P) 

Fehmor, H Klin , Annular — (P) 

Fehr, F. Alcohol; Kvlract in g — from liquids (P) 

Fclgl, F. Cerium; Detection of . . 

Diphenyl dcrivatlNos , I >«« of - - In qualltati\o reac- 
tions ... , • 

Tin ; Indirect mctliod for detection of — -- 
Fclgl, J. .S’« Kleinmann, H . ... 

Felld, A L Metalj In solid solution ; Atomic structure 

and National Carbon Co. Resist ai ^ dement . Non- 


Ff-ry.C. Electric cell (P) 8241 

Fory, U J. V. Electric storage cells (P) 304A 

Fottweis. Iron ; Blue brittleness and ageing of . . 4101 

Feuor, B. Corrosion of bronzes and brasses ; Tests for 

relative . 630i 

and F. W Tanner. Yeast-llke fungi ; Action of ultra- 

* violet light on . . . . 636l 

NtfsBcedy, J.H 619i 

Feytaud, J . Chloroplcrl n ; Destruction of w hlte ants by 6711 

F. I A. T, See Fabbr Ital. Automoblll Torino. 

Flchtcr, F , and C. Schdllv. Cerium carbide ; Behaviour of 

towards nitrogen . . . . . . . . . 230l 

Magnesium nitride ; Behaviour of towards carbon 

monoxide and dioxide ^33i • 

and E. Uhl Benzaldehyde and benzoic acid ; Electro- 
chemical oxidation of 246l 

Flck, B. See Freudenberg, K. 792 a 

Fldlcr, F , and J. G Maxwrell. Kilns and dryers of tunnel 

and car type; Gas- or coal-flrc4 continuous 

(P) , 4081 

Klln.s of tunuul and car type ; Gas-, coal- or oll-flred 

continuous (P; 408A, 619 a* 

Flechtcr, L. B, Filtering gaseous substances (P) .. .. 4771 

Fiedler, R. Incendiary composition for flame projectors (P) 4S0l 
Field, F. W , and L B. Beale. Canada and Newfoundland ; 

Report on trade of for 1919 222a 


Feld W Thlonute solutions containing sulplilte and bkul- 
' phlte obtained by washing gases containing hydro- 
gen siiljthlde with rxdvtldwnate solutions. (.on\er 

sion of into pure thlonate whitlon (P) . . 

Feld W Oasabtellung Ammonia and hydrogen ^ililphlde ; 

Remo\lng from gases or vapo\ir» containing less 

hydrogen sulphide than ammonia (P) . . - 

Sulphur dioxide . Removing from gasiS by thlonate 

solution 

Teldenhclmer. W. t'lay ; Treatment of — ^-(P) ■ 

and W. W Plowman 8oai> or saponaceous composition 

and process of inaklnt same ( P) 

I VeklmUhle Papier und ZclUtoffwerke A.-G. Sizing paper and 

‘ Bulphlte-ceuidoso waste lyes ; Procisaa of 

*^substanco8 suitable for sWog paper from tha Ugnln- 
■ulphonio acids of * (F) ♦ • 


' Field, S , and Metals Extraction Corporation. Zinc solu- 

[ lions; Purification of (P) .. .. 371 a, 468i* 

> See Sulraan, 11 L 372a, 373a*, 6l8l* 

' Fleldncr, A. C. Automobiles ; Incomplete oombiuUoa of 

1 gasoline In 436 e 

I and others. Carbon tetrachloride fire extlnguishora ; 

I Polsoifcus gases from 8001 

! Combustible mutter ; Determination of In silicate 

and carbonate rocks 1651 

See Perrott, O. 8t. J I05i 

Flerz, H. K. a-Naphthylamlncmonosulph<}blc adds ; Action 

of aqueous sodium hydroxide on . . . . 8971 

and P. Welsaenbacii. Nitronaphtlialcnosulphonlo adds; 

Reduction of llOn 8971 

Findlay, A. Photography; Some properties of colloidal 

matter and thw applications in . . . , IBII 

Findley.A. B. Coke-oven walla ; Corroelon ol •« 4lSk 
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Vontor. B. FUUng material for apparatus for separating 

solids or liquids from gases (P) d40A 

Vorsyth, B. Grinding or pulverising ores, clinker, or the* 

llke(P) . .. .. 258 a* 


3e2A 


by dlstUla- 


Fort. M. Sm Lumaden. J. D. 

Forward. 0. B Mineral oils; Bellnlng 

tion (P) 

Porwood, G. F , and J, O. Taplay. Hydrocarbons ; Treat- 
ment of (P) , 

Fom. a. 8e« Norsk Hydro- Elektrlak Kvaelstofaktiesclakab 
Foss, B. Q. P , and Foss International Ore lloductlon Co. 

Ores ; Apparatus for desulphurising and treating 

(P) 

Foss International Ore Ilcduction Co See Foss. B. Q P . . 

Fossatl. M., and Hoc Anon Stabillincntl Biak Electric 
furnace for heating, annealing, and melting metallic 

material (P) . . 

Fosse, U Cyanic acid , Detection of 

Cyanic acid , Mlc-rochcmlcal detection of . . 

Foster, G. W. A. tiM Bailey, G. H 

Fothcrglll, U. Sm Whyte, I 

Fouarge, E Boasting furnace (P) . . 

Fouasslcr, M. Hydrogen peroxide ; Decomposition of 

by micro-organisms separated from pastcurlaed 

milk 

Hydrogen ])croxlde in pasteurised milk , DcU^ctlon of 
by gualacum tlnct.ure 

Milk ; Micro-organisms persisting in after pasteuris- 

ation , their rfilo in decomposition of hydrogen 
jHjroxlde 

Fouch^, F. llrat exchange dtvUes (P) 

Foundation 0\cn Corp Coke ovens , Air valves for 

(P) 

Coke ovens, Vahes for (P) 

See Boberts, W IC 

Fourman. V. C'urtman, L J . 

Foumcaux, E A Anllii\e Black ; rrodu(tioa of upon 

textile fibres (P) 

Aniline Black , Pnxluctloa of ujKm vegetable 

textile fibres (!’) 

Aniline Klu< k , Pioductlon of upon vegetable 

textile silk flfire**. or ndxturcs of the same (P) 

See CalUo Printer-^* Association 
Four" ct Proc Mathv, Soc Anon Coke-ovens (P) . 

C/Oollng chanilters for thocolute and oth<r material'' (P) lllOv 
Crucible furnaces, imrtlcularly for treatment of gIas^ (P) 490 a 
F urnaces (P) 

Glass ovens or furnaces (P) 

Heat exchangers or regciu rators (P) 

Fowler, (’ H, Mr. gas, or vaiK.iirs . Apparatus for sub- 
ject ii g - — to action of liquid In form of spray (P) 

Fowler. 0 J . and G V Joshi FcrmentJilloQ of cellulose . 

Fowles! 8 H. Blastfurnace gas, Production of power 

from 

See Hewson. (5. W 

Fox. F W. .See Gardner, .T A .... 

Fox, 11 H , and others Bcpoit on comlitions and prospects 
of’ I’.ritUh trade with China 

Fox. J J . and M F Barker Cresvlic acid , Analysis aud 
c<)mi»OMitlon ofr - v* - 

and A J B Gunge Tar ai ids, Determination of 

in dfainag"! from lancd roads 

Fox. K U Allen. IT I .. 

Fox. W. F. See Natur-il tUilour Pictures Co 
FrAnkel. und Bunge, and W Oolombek Waterproofed 

material . Manufacture of using rcclalmcxl 

rubber (P) . • • • • 

Frinkcl. 9 Carlwn monoxide , ID’moval of from gas 

and K^^Nawilu ^V^iseln ; Triis^ptlde conUlning trypto- 
phane from 

France. A. Coal or other mineral washing apjiaratus (P) 

See llabots. P. ... • • 

Franck TI H ir>droiAihons , Catalv He oxidation of 

Lignite Ur mis. Manufaeture of f.ittv at ids from 

Froncke 0. Ammonium sulnliatc . Prtxluctlon of 

’from coni gas or protliieer-ga (I - • • 

Dlstlllallon of peat, brown-coal, lignite, sapropel, oil- 

lAibrieants ; Slauufaeturo of from uuphthenic ackls 

(P) 

Retort : Botary d ) • • 

See Blum. B, 

Francois M Molting iKiint dotorudnntlons , Avoiding 
riituro corrortlon# lii # 

Mcrcury^i oigaule cxm)iK)unda ; DcUrminatloii of 

MeUls- Electrolytic determlnatlou of without 

the u« ot an cxtorual ciu-rcnt 

Frank. F. Lubrhanta; Tfchnlcal and sclenllflc examloa- 

tion of • • ’ * • ■ ■ ' 

uwnk R B and J R- Withrow. Alkali amal^ms ; Bloc- 
.<.1 pr.P«.‘l»» o' •«'« , 

T Y..WI , », M. S« F.UI. K- 0 ** 


661a 


651a 

493a* 


493a 

493a 


339a* 

747a 

781a 

295a* 

347a* 

373a* 


201 A 

204 a 


637a 

T39a 

J>66a* 

566a* 

593a* 

467a 

331 A* 
655a* 

187a* 
154a 
149 c 


U 
25a 
590a* 

475a 
93r 

37U 
211T. 249R 
. . 277a 

320r 

109t 

2tiOT 
727 a 
611a 


698a* 


742a 

T9G\ 

478a 

714a 

395a 

lyOR 


191A 

564 

776a • 

256A 

306a 


5S4A 


PACIi 

Frankforter. O. B. Alcohol ; Manufacture of abiolute 

(P) aTOlA 

See Hovland, H. B. • • • 

Frankland, P. F., and F. H. Garner. Ploryl chJorWe ! 

Preparation of by nitration of l-chioro-2.4- 

dinltrobenxene . . 

and others Thlocarbonyl tetrachloride ; Preparatton 

of , ..... 164R, 

Thlophosgcnc ; Preparation of from thlocarbonyl 

tetrachloride . • • • • • 818T 

Franklin. E C Pyrrole, Indole, and carba/olo ; Metallic 

salts of • • • • 

Franklin. J. Gas generators , Suction (P) . . . . 741A 

Frankibi. M. W.. and General Elec-tric Co. Ozonator ; Elec- 

trical (P) 

Frankonia A -O . Abt fbr MeUlli-lcrungsanlagen vo^ 
Metullatom Ges Coating by the inetiil spraying 

process , Preparation of iron urtiLles for (P) . . 681A 

Franks, H. C M. Non-alcohollc beer and other fermentable 

liquids; Preserving — (P) 20*^ 

Frantz. H. W See Weaver, E. R. . . • • • 

Franz. A. Celluloslc material; Digestion of wood and 

other with the aid of chlorine (P) . • • 74aA 

Frary. F C. and Aluminium Co of Ameri(.a. Aluminium 

tlilorklc , Manufacture of - — (1*) •• •• 749A 

Frasch, H A Dyestuffs; Prodiution of — from 

petroleum (P) . • .... oHA 

Frazer. J C W . ami G C Scallonc. Oxidising caUlyat ; 

M.inufaeture of (P) “71A 

Se^ laimb. A. B . . 

Frazier. J O Healing liquids by waste flue gases <P) . . oOlA 

Freak. G A See Edw.artls. K. ^521 

See Joseph. A. 

Frcar, W . and otliers Nitrogen in fertilisers , Use of pot^ 

Khitn permanganate in dctcrralnlug • by the 
Kjeldahl method . .. • •• 

Fred E B and E J Oranl Nitrogen in soya beans on 
’ acid soil ; Elfcct of Inoculation and lime on amount 

and others. I’entose-^'icstroylng bacteria; FenutnUtlou 

<’hiir{ict-criftt icH of * • • ,»■,*—* ooi** QinA 

Peterson. W H . . . 277 a. 381a. 607a. 830A 

Fiederick. B C Haldane general air analysis apparatus ; 

Improvement in — - — • •• •• »'**** 

Tobacco and other vegetable substances ; ^n^rslou 
of air Into a lethal mixture of gases by storage 

of . . . • • ' . “ 

, FrederikrtRd Elektrokemiske Fabr. A /S Electrolysis of 

roeUi salt solutions (P) .. '• Sfai 

Sodium jierborate , Manufacture of (P) . • • • 

Froear. K . and K C V. Venn Milk . Acidity of ropy 608 a 

I Freeman. If Gold and silver; New methods in hydro- 

, metallurgy of . - • 

Freeman. L. 31 Nee Elliott. A. T. . • • 

Freeman. N. H Gasifying -mild and liquid fuels (P) .. 479A 

Freoth. F \ . and H E Ciukscdge. Ammonium nitrate ; 

Manufacture of (P) , ,i" /ov ’* 

Sodium sulphate , Bemovnl of from solution (P) . . o46A 

' aud L A Munro Bock salt brine or solutions of rock 
• salt Kemoval of e^Ulum and magnesium from 

(p) 

Fro H A SVa Von Murstemlx-rger, F •• ®®6 a* 

. Frel’berger. M Vegetable fibres ; Ec-onomy of cellulose and 
^eauHtlc soda In the isolation, purifleatioo, and 

bowklng of. 

I See Matheslus. W. 

, Frf'jttoque Hydrogenation of oils .. ‘b 

1 Frcm li. H F . and N atlonal Carlmn Co. Electric battery {VJ 824A 

1 French H J . R«d Y. Yamaucbl Steel ; Heat treatment 
of a hlgh-ehromlum . 

, French Battery and Carbon Co. See Buhofl. 727 a 

French Oil Mill Machinery Co Schwable. F. J. o- i^A 

Frenkel Vrea , ]>ek'rmluation of by xanthydrol .. 678A 

Frenz. J At Id -resisting material Imiiervious to water; 

Preparation of (P) • * , 

Ft^re G Ammonlaeal liquor ; Automatic supply of 

sU'cim In distillation of 

^ Frcsenlus. W.. aud L. Griinhut Litmus paper Prepara- 
' tion of rc'd — - • • * * aOOa 

Wine , Analysis of • • 

Fioatadlus. V. H. 3fo88e3 ; Drying pressed resUluea from 

hy droly-sls of starchy for use as fuel (P) . . 5664 

I FrcudenlK-rg. K Phlorogluelnol-tannlns and eateehlns, 

; Constitution of gamblor-catcchln . . 75WA 

Tannins. III. Chlorogenlc acid, the Unnln-llke con 

I stltuent of coffee . . 5^^ 

and B. Flek. Chebullnlc acid 

and D. Peters. Hamamell-tannln . . i .. , ’ ’ 

and G. Cthemami. Thallium ; Use of In organic- 

! chemistry - V 

! TTmiind M and 0. Pallk. ParaflQn wax ; BetraxAomefc^ 

I ^ determination of for works ppntrolparpos^.. 6664 

Ftey.W.P. Anthracite; W 

^ or wlUiottt admixture of soft coal 
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NOB 

FT»ytog.W. OaM; PurllicBtlon ol very bot (F) 

TxMl, F. F, 3m 

Frlcke. E. iSee Poenter, 

Fricke. K. A!k*ll eJumliutee ; Hydrolytic dtawcUUon of 

end determlnetlon of hydroxyl ion oonoen- 

tretlon of concentrated alkali lyea . . 3084 

Frledemann, O. S«» Dlmroth. 

Frtodlinder. A. Concentrating or drying liquids (P) . . 3564 

Friedrich. K. Air and gaaes ; Treatment of In the 

electric arc (P) 

Frledrlohs. F. Condensers ; Laboratoo' 

Friend. J. N. “ Inorganic chomUtry ; Toxtbrok of - — . 

Vol. IX. Part 1. l^obalt. nickel, and elements of 

the platinum group** 

Fries, O.. and R. Heusg. Fermentation ; Cold 

Fries Sohn, J. 8. Vapours , Apparatus for separating 

co^ensable — from air (P) 

Friese-Qreene. W.. and L O MaUey. Colour photography 

(P) 

Frink. E, L. Glass . Drawing (P) 

Fristde. H. I. Electric prix lplUtor (P) 

Frischer. H. Iron ; Recovery of from liquors contain- 
ing ferric saHs fP) . . : • V 

Washing and rseUfying columns ; Hood exits for 

(P) 

M. Drees. Oases end vapours , .Apparatus for treat- 
ing with liquids (P) 

Fritsch. R. Phosphatldes : Prcparstlon of from 

coloured parts of plants 

Frits. F. Linoleum ; Maturing of 

Oils ; Thickening of dr)ing 

Frits. M, Carbonisation of wood In oM'ni (P) 

Fritsacbf. H. Sm Society of Clu ndcal Industry In 

Ftnhman. E. D. Refractory material (P) . 

Frost. L. J. Sm LarHlrum, HD, 

Fruited Cereal Co , and J P PurH<*ll Health food . Manu- 
factttiia^f prepared — - (P) 

Fry. L. H. fleet transfer In flues 

Fry, yt If. Sm Ander»^)U. .M 8 .... 

Fry Glass Co . U. C St4 Scholes, SR.. 

Frvdenlund. I. N. S. liuikllng and Insulating bodies of 
•• moler ” (kleselguhr. dlaU>maceous earth) , Pro- 

ducCloa of porous (P) . • 

Frydensberg. V. A. 3oa-tang . Method of treating for 

paper manufacture. <tc (P) 

FtTSr. F. O. S€4 Rowntree and Co. 

Fryer. P. J* Ssponilicatlofi , Time factor in 

vrynta. V. Sugar manufacture ; HorUontal evaporator, 
eapeciany for (P) 

Fadw, A. Aeroplanes ; Materials snd dopes for the planes 


7564 

2824 


282k 

6004 

4374 

7344 

8204 

2724 

S05a 

7744 

7744 

8004 
7564 
12U 
814 a 


.443a 

235a 

5464 

nu 

647a 

57Wa 

192a* 


16s* 

97a 


HkIMw C. h. Cellulose . Two-'ttage proews for obtaining 
— <P) . ...... 

sut^nces of vegetable origin soluble for 


779a 



24I> 

006a 

30a 

220a 

327a 


Impregnating substitutes for texlik fibrt's , 

paring (P) 

FikIm. F. Humic achl 

FbcIb, 0-. end A Kopiets Alloy (P) . . 

K. Parsflin wax manufacture . Technique of cry- 

aUDisatlon In 

faci»w K- 8- Lubrkatlng and drilling machine oil ; 8ub- 
stitate for - — iF) ^ ^ , /• 

SUlK for wood ; Preparation ol a subeUnce suHabie for 

a spfOducing a durable (P) 665 a. 826a 

Sm Mftnlg, M. • • • 718 a 

Hydrocyanic acW ; IMsInfectlon with . . 79 a 

Dcterminatloo of by a Wologlcai 

.. 172a 

9 ; Toxlcwiogk'al deh*ction of - — 172 a 

M Miedxiankitfabrik Explosives; Maao- 

lacturs of compreeeed cliargee from granulated 

(F) 

sad K. Braun mttUer. Slxlng swl waUrprooflng 
..K PBPrB* prdpSi, paper yarns aodTabrks ( P) . . 6684 

If, C. H. Sm Wade WlHon. K 132 a 

, Y. Bm LMmoy. L. '814 

, A. 3m Asahiua, Y . 6K2 a 

Ir. f . C. Stratotog or Oltering apparatus (P) . .. 664 a* 

MW, A. m. FHisss ; Nsthod of making - (P) . . . . 8174 

Mtar A. T. FsraMstoUmi tuba ; Modified form of Smith 

. for SBgurs. etc - W6* 

Mst. D. B. Cottctrts aggisgaU ; Testing days for , . W s 

fOiStkJB flMn pot griXtUTM 8984 

m; 0., nad oUmou Oalvaate butteries (F) .. 8*44 

, O. J. A. 3m FWlif. O •Ma 

Id E. A, BsdIdM. Farauets for hsut 
* 117 a, 61dA* 

am imuSt. K 4 OA 

, M liu w a a> i« »rt i s <■«• « 

I to 


PAAB 

FuUor. L. Sm Fuller. 93^ 

Falls'^ Bnglnssring Oo. Sm Fuller. J. W S88 a 

Fuller-Lehlgh Oq,. 5ss Fuller. J..W WtA 

Fulton. 0. H. Zinc ores; Klectrio resistance furnace tor 

treatment of „ • * . IWa, 194a 

and J. B, Head. Zinc concentrates ; Roasting In 

Bxispenslon . . • • 860A 

Fulton. 0. L. Sm Cullen. H. 8 882A* 

Fulton. R. V. Sm Archibald, E. H. b86A 

FulweUer, W. H.. and J. H. Tausalg. Refractory problems 

of gas Industry ®*a 

Funchess. M. J. Add tolls and toxicity of manganese . . 200 a 

Furmsn.N.H. Nickel or cobalt : Elcctro-analytlcal separa- 

tlon of from arsenic JOjA 

Sm Yabllck. ®79 a 

Furness. T. F . and Acushnet PrtH-eis Co. Rubber : Pro- 

cess for recovering plastic from fabrics (P) . . 86 a 

Fuseya, O. Mercuric oxUlo ; Solubility of In sodium 

hydroxide solutions 

Fyleman. K Dyoslutf intermediates ; Standsrdlsstloo 
of . . . . 


40*4 

418b 


Oadamer. J. Chdidonlum alka‘old* • • 

Chclldonlum alkaloids I >r termination of dioxy methyl- 

ene grou|>M in alkaloids 

0»ge. H. P Sm Corning (Hass Works 

Gahl. R. and Pneumatic Process flotation Co, Flotation 
process (P) 

Oaillet. P H t Puriflcallon of llipilds. vapours, and gases ; 

Con hmatlons of pvrainldal surfaces for - - (P) 
Oatsman. I. . snd J L Row'nbaiim Vulcanising natural 
and artiflilal caoutchouc and taout< houc-llko 
aulwtances ( P) ... 

r.alli>ourg. J . siMi M Ballay Caso-hanlenlng . Industrial 
control of depth of - - - 
S>« Guillct 1, 

Galland. L AlnmUlng ll<iulds , Apparatus for (P) , . 

Drying lluuUls , Chsmb4>r for -- — (P) •• •• 

l>r)lng and ihlrkcnlng liquids, sa. milk, by means of 
compressed air and heated sir or gasra (P) 

Galley. A P. snd Hoc Fran’ also du Ceramold. Plastic 
material from gelatin (P) . 

Oalllnowsky. H . ami A Miard Wood waste and kindred 
■uiJ^ani'es , Treatment of - - — (P> 

Oallot G amlotlwm Ebnlrlral aeparatlon of sulwtances lu 

busk««‘06 

GailOt et (‘Ic . arul Poussin. Rondeaux et CIc Kleetrieml 
separation of sus|>»‘iub‘d sutwtance* from gases ; 
Apparatus for- - (P) 

Gelusha. A L Gas (*roducers (P) . 

Garol>lc. W Colorln eV>r . The Bawtree 

Gammon. H. K Bools for use by furnaee roeo. tnolten- 
metal workers, ami the like (P) 

Gams, A Sea »oe of Chem. Ind In Basle 
tlanaaslnl, D Arsenic t-om pounds . Behaviour of some 
organb in Uw Marsh apparatus 

Potassium thlory anale ; I'botochemlraloxldatlooof 

L rea , RciafTs reartlon for detectiou of 

Ganelin. 8. Sm Amalgamated Zinc (De Bavay*a). Lid, 

Gans. B Soaps . Msnufsriure of economical — (P) 

Garanl. I. D Sea Hherman. H C 

Garbutt. P. Saa Masters. H . . 

Garby. C D Sm U Cferr, J A 

Garcia. K D Sm Arregulne. V 

Garcln. K I! Asbrstos . Prnress of treating - - (P) 

Gardiner. B L Gold ore . Cnusual process in Uestment 
of . 

Gsrdtner. J A Gunmef si castings . Moiklily of -r 
Gardiner. R F Ammonia ; Apparatus for production of 

ayntbetlr (F> . • 

Ammoola ; Production of synthetic from air or 

nitrogen (P) .. 

Gardiner. W . arid W. H Ttnggan. nattery-pUles . Active 

‘ material for ( P) . 

1 Gardner. H A Aiumlniuin rorrcialao as afTeclod by basic 

pIgnleiHJi 

Channsl eat 6sh «W - . 

Cohwirv . Ileai reflefting wwpeftles of spi«IIed to 

oU and IMS sUMraiM tanks 

Tlhtmtnat Ion from patni .. 

Ptgmiwta : Fineness and texture of 

Plipaemufmimtvanlwdlrnn primmt . • 


76*4 

*64* 

60*4 

4354 

4604 

491 4 
492a 
288a 
393a 

277a 

36a* 

619a 

3 14 A* 

196 a 
715a 
4:g)A 

4a 

802a* 


42a 
1 55a 
27Ha 
117a 
121a 
TOOa 
422 a 
525 A 
27Va 
480 A 


290a 

Ok 




334 a 

231a 

550a 

IIAa 

105a 
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S78a 

494A 

906a 


^NAME INDEX. 


GMdner, H. 

Varnlahes and boiled oUb ; Determination of the acid 

valuei of • . . . . 806a 

and P. 0. Holdt. Chla (Salvia Mtpaniea) dll 780a 

Mineral aplrlta; Solvent propertlea and colour eftecta 

of when used as thinnera 825a 

Perilla oU 789a 

Tanga vamlah resin ; Properties and application of 664a 

and H. Parka. Oils , Fume loss In boiling . . . . 405 a 

Pigments and llaulda used in paint and enamel manu- 
facture ; Bulking values and yields of . . . . 356 r 

and T. M, Rector. Paint and varnish oontalnera ; Compo- 
sition of sir In 605 a 

and A. Reilly. Tungsten pigments 825a 

Yellow-tali flah oil 304a 

See Barton, L. E 165 a* 

Gardner, J. A., and F. W. Fox. Cacao butter , Digestibility 

of 277 a 

Gardner, W. E , and otiicrs. Electrical-heater resistance 

element (P) 4d4A 

Gardner, W. T. See Woodall, Duckham, and Jones, Ltd. . . 775 a 

Gareis, M. Hee Hoiduschka, A. 163 a 

Gamer, F. H. See Frankland, P. F 164r. 257t, 313t 

Garner, J. B., and others. Gasoline ; Obtaining from 

natural gas (P) 326a 

Gamer, W. E. Isomerism; Electronic theory of .. IIOR 

Metal-glass tap 347T 

See Bhatnagar, 8 8. . . 135 t « 

Garnett, C. 8 Fluorite ; Colouring matters of red and 

blue 543 a 

Gamier See Pascal, P . . 

Garrcd-Ca’vcrs Corp. 6'ee Cavers. T W .. .. . 549 a i 

Oarrlguc, W , and Co. Oarrlgue, W E .. . .. 2161 ; 

Oarrlgue. W. E . and W (larrlgue and Co Evaporator (P) . . 216.1 j 

Gascard. A. Cerj 1 alcohol and cerotlc atid of ChlncRC wax 495 1 

Mjrlcyl alcohol , Brodle's . • • 376 a j 

Qasche, F G, Orc.8 and the like , Grading or concentration 

of— ~(P) . .... 4571* , 

Gaaklll. J. Furnace; Forced roUry-draught (P) . HI 1 a* J 

Gaskill. J A Crucible and like furnaces (P) . .. 602 a 

Qaamotoren-Fabr Deutz. Exhau‘^t gases of Intcmal-com- ^ 1 

bustlon engines , Purlflcatlou of (P) . . «^26a j 

Gasnicr, M Gulllct, L. .. •• •• • 492a ' 

Gasoline Products Co. See Cross. W. M 221a j 

Gaster. L Lighting, Industrial and its relation to j 

cmclerny .. • 

Gaston. J . ard r. Rushton Dye jigs (P) .. . . 614 a | 

Oates. M E. Terra cotta bodies , Satisfactory method of i 

using barium hydroxide In .. . 646 a i 

Gatt\ V H l)\elug certain colours on vegetable fibres, ] 

yanis. and fabrics I 

Gauge. AJ. H SeeFox.J. J. . ■ • . ’ ‘ i 

Gaumnitr. O Discharge printing on staple fibre union 

material • • • • , ' i **** 

Gaunt. C F . and others Furnaces for hcivt treatment of 
metals (P) . . • • ’ . X. ’ 

Gaunt. J . and 1) Brooftfleld Smelting furnaces and the , 

like (P) • • ■ .X. . ’ ' 

Gaunt J.W. ‘and W and J La>^ ley. Ltd Crucible furnaces , , 

Gas-fired (!’) ^ 

Gauthier L, Plastic lUiiSseA . Manufaeturo of and new 

maustrlal products therefrom (P) 450A 

Gavin M M. .S>/ Gavin. N. A . ' # ’ 

OavlnlN A.,.nd l.;'ernr«. oil , K«, actio. of — Irorn 

vegetable fruits 

Gftvron J.L. .S«i lUUlss, G W. .. ' ’ 

Gawalowskl. A . aud J.^OverhotT Water ; Softening and 

«.y, L. 7{iSrlTloo7rca«\on. jlatlU«tlon. rcctmctlon and 

like columns (P) • ■’ • ‘ 287a 7U1a 

Distillation and rectification . 459 * 826a* 

Gayncr Pneumatic Co. .SV. Cleghom. 0 .. 444a. 4o9a. 8.6a 

Geake A Cheeses, Now method of testing .. •• 

S^uor.F. Textiles: Apparatus for boiling, dyeing, steam- 

ing. and washing (U • • • 

Oce F W Foodstuffs; Animal from garbage (P) l^OA ^ 

Cw J. Centrifugal flltraiion; Now proa^s of — .48 r. .55t 

Gaere. K. Y' Yeast , Manufacture o1 foods or 

factUTO of G'l a 

SI*"- 5- » Ir-rS^^Unllldj-aml lu aub- 
■■nalao.lon ol — O’' 

See Fischer. M. • « • • ' * * <j67a^ 

QalUnann. Titanium in wto , 180 a 

OxliVw*. . .. .. 

Q^hiud, w. J. Sie Umto. A. B. . . 


^Iger. C. . IgonUrosoaeetanllldo and »ub- 

Production of (P) ■ 


») . . 

. 442a*, 480a* 
. . 667a 
. . 180a 


Oeller. E. F. Sm Laird. J. 8. •• •• 

Oeloso. M. See NlcoUrdot. 

General Abrasive Co. 5 m Chapman. C. H. .. •• 

Ganeral Bakellte Co. See Baekeland. L, H. .. •• 

General Briquetting Co. See Vogel. P. A. .* •• ^WA 

General Chemical Co., and F. W. de Jahn. Absorbing mu* 

from a gaseous mixture ; Apparatus for — — (F) nWA 
Ammonia; Apparatus for synthetic production of 

(P) IWA 

Ammonia; Production of from atmoepbetlo 

nitrogen (P) • •• :• 

Carbonic oxide; Treating gases containing in 

connexion with synthesis of ammonia (P) . . 

See Bowman. F. C. JWA 

See Briggs. T. I. JJJA 

See Do Jahn. F. 

See Kyrldes. L. P. 

General Electric Co. ; Air ; Fractionation of (P) A49 a 

Alumino-therralc method for manufacture of metals 

and alloys (P) 

Annealing metal sheets (P) . . • • * ‘ 11 

Boilers particularly Intended for vaporising mercury or 
other fluid having a high boiling point (P) • • 

Catalyst (P) • - • • • • * ’ **** 

Coating glass surfaces, e.g., electric lamp bulbs; Sab- 

stances for (P) . ■ • • • • • • • * ZJjf, 

Electric arc devices ; Enclosed (P) • • • • 

Electric discharge tubes and the like ; Automatic 

removal of gases from (P) <^7* 

Electric furnaces ; Induction (P) . • • • • • *oox 

Electric furnaces and the like ; Temperature control 

for ®**A 

FUaments for electric lamps and the like; Forming 

, , . . . . . . . • W5A 

Glass bulbs and other necked gloss vessels ; ^thod of 

and apparatus for operating upon (1) -• 

Halogen compounds of silicon, boron, or tltani^; 

Prodm tlon of fluid (P) • - • 448 a, 658a 

Nitric acid ; Manufacture of (P) . • • • • • 

Porcelain (P) 297 a, 619A 

Refractory material (P) - • 2^7* 

Steel , Manufacture of (P) 

Steels ; Alloy • (P) • • • • • * • * * 7950* 

Welding; Electric (P) .. .. ‘.tjv** 

Wire cleaning ; Method and apparatus for (P) • . 7MA 

See Anderson. J. 

, See Coolldge, W. JJA 

I See Fink, C. JVat 

I See Franklin. M. *‘®a 

i See Green, 0. E. . . . . • • • • • • * • oqii . 

I See Lucklesh, 

1 See Pact. A 

i See Quackenbush, C. 

1 5m Ruder. W. J^a 

I See Thomson. 

I See Tornberg. "^a 

I Se-e Unger. 

5m Whitney. W. R 308A 

General Electric Co (London) Research Staff. Electric 

discharge , Disappearance of gas in the . . ttua 

General Engineering Co. See Thornhill. K. B 788 a 

' General Petroleum Corp. See Cannon. H 

See Leslie. EH J^A 

I General Rubber Co See Slocum. E. M . . • • * • ^*A 

Generator A -O Coal ; Recovery of by-products from 

(P) 

Genshelraer. F. See Melms u. Pfennlnger Kommandltgee. Ma 

Center. A. L. See Bccraft. F W -• 

Center. B H 5 m Barnes, 1 1 .. .. •• •• “7A 

Geno H. W, and others Zinc-bearing ores ; Trwtment 

of for recovery of tine by electro-deposition (P) 81a 

Oeracr Jute-Splnnerei und Wel^rel A.iO. 

factnre of a spinning and saving from straw 
and similar stem and bast fibres (P) . . 330A 

Gerber. O. and Chemlc J Foundation. Inc. Ceramic 

composition (P) •• ** ""A 

Gerber V. Aluminium ; Manufacture of (P) 7»»A , ^ 

Aluminium nitride; Producl^ from materials 

containing aluminium oxide (P) *wrA 

Oerdes H 8. Adhesives ; Production of from lignite 

(P) 

' Otnilen. H.. and Stemao. «. Hatoke A -O Evacuating 

gases from vessels ; Arrangement for (P) • . SWA 

Oerfin. O. P . and others. Ammonia sjmtheris; PrepAratl» 

of 1^ ipixture of hydrogen and nitrogen for (P) 660A 
Gerhardt, F. Nitric oxide; Production of In gM 

engines 

Gerhardt. Ink sUlns ; Eemoving ^from fabrloi . . 1864 

Oeriach, A. Drying materials ; Drums for - — (P) . . 14#A 

Oerll. P.. and 0. A. E^. SolvenU ; Apparatus ^ ^ 

dalming (P) ^ 

Germershausen. W. Oat^es for dtocharge tubes ; Dtcaa- 

desoenoe (P) •• •• •• —*1, . 

«nlA. PMtssA. Oathnd* lor vspour-ttlt4 Of ^ 

dlsebaigs tubes (P) 




jouBNAL OB rm mmtt 


FAOI 


Q«nigr(Mi» O. Animal hklea; Ooloratton of by 

i o>FanlUin and o-protooat«ohulo aldehyde, and 

aldeIiyde>taCnlng 4fl7A 

Hide poiwder; Formaldehyde titration of and 

aldehyde tannage 780 a 

Qetrane. B. H. Oaesal. N. 0 200 a* 

Ckndorff. 0. E. F. kSee Johns. CO. IdOA 

QenUcker. L. Ootophony ; DistUlod 418 a 

Oerstie, J., and.EIectro-Chomieai Co. Electrolytic hypo- 
chlorite oeU (P) 517 a 

Oeram. J. Flour : Pentosans as an index of the grade 

of 508 a 

Oea. fOr Ghem. Ind. in Basel. iSm Society of Chemical 
Indnstry in Basle. 

Oee. fOx drahtloee Telegraphie. Incandescence cathode 
for use in cathode ray discharge tubes employing 

a high vacuum (P) 815 a 

Qes. fhr Elektro-Osmoee Sm Schwerin. B. .. 145 a*. 507a* 
Oea. fhr Elektrostahlsnlagen. and W. Rodenhauser. Elec- 
tric arc furnaces; Method of fixing electrodes in 

(P) 195a 

Oea. filr Lindes Eismasohlneu A -G. Fractionation of 
gaaeoua mixtures by partial condensation due to 

cooling under pressure <P) 8S5 a 

Separating air or other gaseous mixtures (P) . . 545 a, 507a* 

Qes. Mr Teerverwertung. ^rbon electrodes; Production 

of a strong protective costing for (P) . . 375 a 

Thtonaphthene ; Separating from crude rmph- 

thalene from coal tar (P) 777 a 

Oea. ffir Wolfram Industrie. Alloy of ^eat hardness for 

tools, especially drawing dies (P) 531 a 

Qessner. A. Steels ; Uynauiic tests on special . . 600 a 

Qetbe, H. Paper ; Removal of Ink from writing (P) 554 a 

OetUer. A. O. Methyl alcohol ; Detection of - — - . . 513 a 

Qeweikschaft des Stelokohlenbcnrwerks Lothringen. Gas 
liquor; Process for remo\lng acid constituents 

from — (P) . . 7 a 

and M. Kettlng. Nitrogen, Combuntlon of (P) .. 783 a 

Oeyer, II. Illuminating gas and tar , Manufacture of 

(P) 395a. 665a. 550a 

Oeys. K. 5ss Lfiers. II. C07 a 

Qfhose. T. P. S*€ Slmonscn, J. I., . 296T 

Ghoah. P. C. ^ Sen. K li 225 a 

Gibbons. W. A., and American Rubber Co. Colouring 

fibrous material <P) . •• 3A2 a 

Vnicanlslag rubber and similar materials (P) . <9«6 a 

Gibbons Bros., Ltd. S«* Osunt. C. F. 696 a* 

Gibbs. II. D. Hydro* lilorp a<ld, Proiluctlon of 

from chlorine and water 615 a 

Phthallc aoliydrlde 57a. DM)a 

and M. ntiUips Csr>scrol . Fusion of iKxllunj p-o owne- 
snlphonate with sodium bydroxKle for prodnetion 

of . . ... . . 2781 

S4* PhlUlfO. M . . 42.'.!. 639 a. 5S6a 

Qibba. W. M. Nitrifying soli bacteria , Isolation and stody 

of ... 4191 

Gibson. A. H. ConUifogal machine for rugsr (P) . . 42U 

Gibson. C. S.. and W. J Pope. /t^'-Idchloroethyl suJphWe 

73a. SSrfA 

St 9 Pope. W J 6371 

GSliaoa. F. I. DUtlUallon of liqubis , Continuous tP) 476 a 

OlbaMi, F. J. Shuey. P McO. . . 623 a 

a. J. W . and R. L. Wyman Water-gas ; Praluctlon 

of enriched and by- prod mis (f) 592 a 

K. 8. Photofkxtrk; sifectrophotometry by tlw 
«mD roetliod 317 a* 

eOaern. W. A. .Sm JelTrks. /. 596 a 

OAmo. W. H. and L. M. Jacoi« Viscosimeter. Failing 

sphere 658 a 

ami JL McCall Nitnicellnioiio , V iscos It y of solutions ctf 

In ether-sl rtiol 172T 

MMt oC^ta. Celhiiose solutions , Vls«os1ty of - 541 a 

OlllMMa. Coal; New ci)ara4teristii- for - -- agglutinating 
power curve. I>isf«j!wlr.n 

Sfiositaocoos hndtton ternisunturm of soiki fuctu , 

Dstemiluatlon of relative - - f/tsrussion 7TT 

Vapoar tension ; New liwirument for measuring - - 

Ditnmioo . ... ... run 

, 0. flttittg rontAlners wRb a d»-llnlte quantity til 
HqiwSed gas. e.^ , sulphur dkoibln (P) 323 a 

Zlac afioys ; Cast with special reference to 

their Qse as hearing metah . )6nA 

OfoHseb. W. «M Waenilg. P hi7a 

GIsrIaefi, 8. Cjranamlda ; fJSonverskm of Into uffa aad 

apHUaaahun crmipounds (P) .. 174 a 

GisassiM, A. Malm steeptag arid wasl/> waters . Keenverteg 
nrotete sod phosphwtso of calehsm anti magnestum 

^ (iO.., e7lA. 798 a 

OlMMfcat.C. CoMglnnwatsi of im ores. Iron 

pmt0 ««. a»d ihi Ilka i Solldtfyiag {f} aotA 

0kndt$^, Btm. OogFotatiop. Lsasktef tatdi 

tUtMIKf) «. .. 745 


PAdi 

Gilbert. L. oUwts. Vlns-gaasa: Apparatus «ol* 

ieet^ and liolattng ac^ola salta (F) . . IMa 

QUea.' B. J. Tungsten orsa ; Baduotag (?) . - . - 5S1 a 

Oilfillan, F. A. *0arbon bisulphide; Interaction of 

with ammontdm carbonate 801A 

QiU. F. E.. and Davenport Engineering Co. Cooling towers 

or structures for cooling water and other liquids (P) 892 a 

Gill. H. V. Sm McClelland. J. A 70U 

Gllle. H. Sm Hahn, 0 819A 

Olllosple, I^ J. Titration carves ; Colorimetric determina- 
tion of 580 a 

OlUet et Fils, and 0. Schwarts. Vegetable fibres ; Treat- 

„,ent of (P) . . 618 a. 64lA, 642A. 554A 

OUlett. H. J. Sm Blount. B 2459 

OlUlgan. B. 0 . and W. 1) Duck. Glam ; Production of 

composition for articles for moulding (P) . . 519 a* 

GillU. C. L. Sm Jackson. R. F 379 a. 534A 

Glllls. J. Lactose 201A 

Lactose ; Solubility of 829 a 

Gllmour, G Van R. Rutter ; DeteHing adulteration In 

and estimating fats of the coconut group 159 a 

Butter and margarine , I>eU*<llon of coal-tar dyes 

in 454A 

Gllmour. J D Heat-insulating material for steam pipes, 

bollen. etc.; Manufacture of (P)* .. 7S9 a 

Ginsberg. J. F.. HUttenwerk NiederschOneweide vorm. 

Copper bstlu , Revivifying electrolytic (P) 808A 

Cuprous oxide ; Manufacture and use of (P) . . 697 a 

Glolittl. F. Iron ; Oystallography of alpha and beta 410 a 

Gloidanl. F Sodium hypochlorite; Formation and decom- 
. position of — - . 515 a 

Glraolt Sm Dl6neri 382 a 

Giro. O. Sm Matlgnon, C . 488 a 

Glua. M Sanllnlan guano 243 a 

Given. G. C . ami otljers Amruoulura perchlorate , Manu- 
facture of (!•) 544 a 

Givens. M H., and If. R McClugage Potatoes , Anti- 
scorbutic prop»'rty of . . 509A 

Gjaldl)e*k. J. K. Sm lljerrurn. .N 534 a 

Glacser W., and Poijiah Kxtrartlon t^r|»oratlou. Potawlmn- 

bearlng slllcatrs , McGiul of In'atlne — - (P) 53A 

aillraGw , Apparatus for treating - - - (P) . 59 Ta 

GUnzfAden .\ -G. Wool Hiiiwiitute ffun cellulose and 

similar solutions , Maniifactim' of (P) . . 13 a 

Glaser. K IHI emulsions, Hi>parntloa ami examination 

of . .... 654 a 

GlASer. L Gas-mantle (P) . 397 a 

(ilasf'r. 1. 0 SUm I convert4 rs . Mi'tallnrKical prooesees in 
acid ami basic — on l»asU of spcs'tral aDal>tiral 
ol«er\atio(Ui 299 a 

Gl»vs<m. F. M. Hrrrk*. MR,. 27 Hji 

Ghu-as. P S»>awcc<l« , t'tlliaatioo of - - as foo«ls 310\ 

Gluml. W Burning oil (solar oil), fu*‘l oil. etc . I’roductlon 

of - - from cowl 223 a 

Phenols of low-tem|sTBture tar t^t«<hi>l 161 \ 

and P K Breoer l/>w-t«mKrature carbonisation of 

coal. Distribution i>f nitrogen In the - 269 a 

l>ow-iemi)cralure coal tar , SulUbUltV of - lor pto- 

durtlnn of roumarorie resin 2521 

Pt*en<>ls of iow-lempcralure coal tar. t'rvsols . . IM)A 

>M Flaclier. F. 160 a. 218a. 223a, 22.tA. 223 a. 

26«A. 2:»rtA, 259 a. 259a. LV-I » 
(>melin. IT .6Vs Grube, G . .. . 

Gmicfmt. M Coal. OxWlallon of — 6 .;sa 

Gislden. W Prat moM . Digestibility of - aRrr treAl- 

im-nt with arid “97 v 

Straw, IdgertlblUty of - after Ireatimml with sods 7i*7 \ 
Godfrey. If If Melah . Extracting- from ores etc ( P) 
lordfrey, T. M. Ses Kotiman, M \ 2otv 

Goebel.,! Schull. E II ... 7s. k 

tJochel. T lA*a/l-to.lhin)-merfury and laad-sodium-tln 
alloys . . 

Gt'hrlng. O. H Sm Klever. 11. , . 

Gdprier. G. Atwrnie ; Maoufwrture of - - (P) 

(brrblog, J Fertiliser twepared by irratlog lime with et>d 
ilqwrrs from potash works, (V>mi)aattinn of 

Goerrns. F, and F P. Ftorfwr, Iron; Hofl ‘''I' 

' GArMngcr, J. Nttrle oxidn ; Mrth«Nl of worklAf gas engines 

for prrslij' tlou td (P) * 

tioffin. K, Water gaa production in horlxonUl gas retorts 
and tla osmomy 

Going, W J Vanr-treatlng mechanism (P> 51*'. '“* 

ami KlamlefWeMtm Dyeing Maetiloo Co. Dyeing 

marhlMi (P) * ' 

GoInMdat. P. B C. OHuIom ; Monufaclum td rarbandr 

Mtora of — - (P) .a . ' 

G«ld. E. .H. JMa llMFnriitfMl, tl. B. ^ ' 

9^ jtt*. mk; D»lMiiilMlloh>oC nd4«d WAtet 

PrtwwijiUnB ti 



NAME INDEX. 
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Qly- 


•ofclenberg. Oeromont. and Co., Chem. Fabr. vorin. 

WTO substitute ; Aikall lactate solutions t 

*7561 

CkOdlng. H. D., and otl»ers. Calcium citrate ; l^lflcation 

w and manufacture of citric aCld (P) . . . . 174 a 

Qokimann. E. Ferromanganese ; Economy of by u»o 

of fluorspar In open-hearth practice . , . . ii3a 

eoidMhmld-Abrahams. E. Hce Bamber. U. W. 6 a 98 a 

See Parker. J. W. ‘ 

OoklBChmldt, If. Electrochemical Industry. Develop- 
ment of In Oermany 

and others. Zinc alloy (P) ' ] * ' 

Goldschmidt. If. J . and Dct Norsko Aktlcselskab for Elck- 

trokem Ind . Norsk Industrl-irypotckbank. Alu- 
minium compounds , Manufacture of (P) 

loldschmklt. 8. Aniline ; Oxidation of 

Goldschmidt. T. A -G Wakr purlflod with ddorlnc, 

Kemovlng Iron from (P) 

GoWschmldt. V M . and Titan Co A /S Pigment toutaui- 
lug a tltaiiium-oxygLn (oinpoiind (P) 

Pigments and method of making same (P) 

'ntauium cominmnd , Manufatture of (P) 

and otliers Alumina, Production of from clay 

and similar materials (!’) . . 

See Nielsen, It .. . . . 552a. 

Goldstein. A E See Mcitastcr. L 

Qoldthorpo. E. T. Paints and methods of nuking same (P) 

Golombek. W, Sec Fraiikel und Jtunge 

Ooltz. M A Thorium, llecovcrjTif as pj rophosphato 

Gontard, G If. and others Oxalic add. Preparation of 
from sugar (P) 

Gontermann, W. Steel , Basic Bessemer procc.ss for pro- 
duction of (P) . 

Gonzalez. It G y Filtering apparatus (P) . . 

Goodwin, C J Caking of salts Discussion 

Gas scrubbing towers with intcnial packing. Theory 
of - — . Discussion 

Goodwin, II. B , and I^timer Clicralcal C/O. Dud arsenate , 

Preparation containing (P) . 

Goodwin. L F Awt-ne, Analysis of —— by Mcs-slnger’s 
method . 


6a 


70 1 
457a 


750a* 
224 V 


552a 

6.i2A 


341a 

35a* 

698a* 


339a* 

5G'U 

109T 


Losses lu j»reparatlon c* 

llubber compounds , Manu- 
35t. 


2B0a 

19Jr 


39<iA 


, 12.tA 
263a 
827a 

232a 

62a 

318a 
597A 
118A 
132 A 
250A 

657a 

3S0A 

8.{0A 

34a 

75a 

431R 


Glue solutions , 


650 a 
123 a 

12^ 


107a* 

28ftA 

OMA 

tax 

419A 

742a 

627A* 

234A 

644a 

4a3A 


Annual Meeting proceedings 
and E T Steine Acetone, 
from acetate of lime 
Goodyear Tire and llubber Co 
fatture of — — (P) 

See Bedford, (’ W 

See Cauc., W. C ... 

See bcott, \V . ..... 

Goold-Adains. H i: F . and H C GrfM.'nwood Hydrogen, 

Miuufacture of (P) 

and others, .tinmoiua, Oxidation of — - (P) 

Water vapoui . Detecting — - or either of its gaseous 
comjK)iii nts (P) 

Sre Ballcv. C \S 

Gordon. A Metals . Precipitating from solutions (P) 

Gordon, B See CluW'c'S, G H 

Gordon. II B Mcrtifly . Determination of 

Gordon. J Zliconl.i . beparatlng and extracting 

frftm ores and minerals (P) 

Gore. H C Dextrin and other modillcd starch products, 

Maiinl ic'tur. of (P) • • • 

Swoc't iKilato , Occurrence of diastase In — - In rela- 
tion to preiuratlou of sweet potato syrup 
Gorlus. L. C . and F B. Hays. Cleaning compound (P) - 

Gorkow. R Sec Meyer, D 

Oornall. K. II Robinson. II •• • • 

Oortner. R A . and G E Holm Tyrosine ; Colcirlmetrlc 

estimation of by method of lolln and Denis . . 6.0 a 

See Holm. 0 E . 

Goslar, H Bemes , Production of fcedlng-stutf. fat. and 

glue from — - - (P) . • - ■ • ' ‘ 

Goslar- ApparnUBau Sanwtag und 

Apparatus for concant ration of -- (») •• 

Oottbard. M Stoneware flooring .nalcrlal. Manufacture 

of a permanently rough — - (1) 

Gottschalk. E See GotUchalk. L. •• • •• 

Oottaihalk. h Rublier or like substances ; Synthetic pro- 
duction of (F) •• •• • toe.* 

Ooubert. A. A. Drying veactables and othenimaU'rials (P) 525 a 

and H. Dentz. Gaa waaher 

Goudot. C. Sm Darter. 

Ooudet. H. See Pictet. A ' ‘ ’ 

Goudriaan. F. Sodium aluniluates. Equilibria in system : 

Na,0-Al,0,-H,0 *’ 

Sodloin . BqaUlbrlum In the 

Na,0-Zn0-H,0 • " '• " 

IKwUy. J. See Oanjithen. J. H.. and Co 

OouUi. B. Set Marqaeyrol . . • • • • " 

4l<^vy, A. MataUurgloia ftuwoes; Heating witt 

heavy .oil 


faai 

Qovaeite. W. P.. and 0. A. K. Dreypondt. Fibre for spin* 
nlng ; Mechanical treatment of ramie, flax, hemp, * 
and like plants for production of — ^ (P) . . 6 Wa* 

Gover8.P. X. Heat treatment of chemical compounds under 

pressure (P) SOU, 487A* 

Oow. 0. C . and D. F Oampboll. Eluctrlc furnaces ; Control 

of jMiwer absorbed In (P) 

Granacher, C. llhodaninos 

Gritz. B. Wood-pulp liquor ; De-acldlflcatlon of raw 

(P) 

Gritzer. H. Strings made from animal tendons and pro- 
ducts made therefrom ; Incroasing the elasticity 

of (P) 

Graf. C. Tannin substitutes ; Manufacture of (P) . . 

Graf und Co , and A. Fischer. Lubricants ; Manufacture of 

consistent from mineral oil and resin oil (P) . . 

Grafton, C O. Gla-ss pot making ; Art of — . . 

Graham, C S Silica brltk from roof of a basic open-hearth 

furnace after 135 charges ; Seasoned 

Grainger. J. E. See Shadbolt, 8. M 

Grandthainp. L See Plcdallu, A 

Grant. J. Bread , “ Roplness " in . . . . 108B, 283R 

Guncotton , Neutral and alkaline hydrolysis of — — . 

Dldcusblon . . . . . . . . . • • 106* 

Grant, J C Papi'r or like material ; Manufacture of thread. 

twine or cord from (P) . . . . . . 168 a 

Grass, A. Wool , Action of atmospheric Influences on — — 4dlA 
Grasaby. G. A See Ohcraleal Equipment Co. . . . • 68SA* 

Grassclli Chemical Co. See Taylor, E. A. . . . . . 617A 

Grosser, G. Dollming of lUned pelt , Velocity of ——— 6 Wa 

rdts; Determination of lime In 7MA 

Sugar In tanning extracts and leather ; Detection of 4|^ 

Tannins ; Eleilsochemistry of the . . • • 7 Ma 

Tannins ; Synthetic 729A 

Grosser, J Steaming fabrics ; Apparatus for (P) . . 445 a 

OraU. 0 Eennet powder , Preparation of . . . - 382 a 

Graul, E J. See Fred. E. B 200 a 

Grave. See 203a 

Gravely, J. S , and Winchester Repeating Arras Co. Man- 
ganese dioxide ; Purifying (P) . . . . 68A 

Gray. A. Zinc and lead deposits of Oaspe, Canada . . . . 70R 

Gray, A. W. Thermal expansion ; Stretched wire apparatus 

lor measuring 13'^ 

Gray, B. D , and others. Heating-furnace (P) . - • • 1^ 

Gray, J H. Tin and other ores ; Smelting (P) . . . • 620 a 

, Gray. J. L. Oll-cracklng still (P) 290 a 

Gray. B. See Wellman. Seaver. and Head. Ltd WU 

Gray. T. T. Petroleum hydrocarbons ; Process of treat- 
ing (P) WlA 

Great Northern Paper Co . and 0. E. Pope. Paper making 

(p) 054A* 

Paper-making machines (P) • • 

Sei Pope. C. B 445 a*. 719A*. 817a 


768a 

419a 

902a 

267A 

359a 


.. .. 493a* 

. . ma, 406 a 


Greaves. H, A. See Watson. T. H , and Co. (of Sheffield) 

Greaves, J. E. Calcium and Iron salte ; Antagonistic action 

of towards other salts as measured by am- 

• inonlflcatloD and nltrlflcatlon . . . . • • 

See Hirst, C. 

Greaves. R. H . and J. J. A. Jones. Nickel-chromium steels ; 

Temper-brlttleDCSS of . . 

Grcdlng. W. Dryer ; Cylindrical (P) . . 

Green, C. E , and Others Electrical discharge tube (P) 

Green. 0 . and E. A Roper. Cupolas ; Movable floors of 

foundry (P) 

Green. If. See Bingham, EC. 

Green, M. B. Oil-pross (P) 682 a* 

Grwu. S. J. See Price, T. S 08* 

Green, T. H. See Clifford. W. E. 806 a 

Green. W. See Uwls. W. K . HSA 

Greenawalt. J E. Ore^ ; Apparatus for roasting or sinter- 

log — (P) 

Ores . Sintering (P) "66 a 

Greenawalt. W. E. Copper ; Electrolytic deposition of 

from Impure solutions (P) • • jwA 

Copper ores ; Treatment of (P) . . - . ^fOA, 640 a 

Electrolytic apparatus (P) 727^ 737A 

IJqubis; Electrical apparatus for treating wtto 

gases (P) 676 a, 787i 

Metallurgical process (P) . . . . -- •• 669 a, 67jA 

Metals, e.ff., copper ; Extraction of from ores (F), . Q08A 

Greene, jf A. ** Mineral oil , British ” . . . - lOtl 

Greenfield. R. E.. and O. C. Baker. Waters ; Relationship 
of hydrogen Ion concentration of natural ■ to 

carbon dioxide content 7994 

Greensfelder. M. L. See Clowes, O. H tttA 

Qreensmith. T. See Cuthbertsou, R. W UM! 

Greenwood. 0. V. Tanning (P) * .. 

Greenwood, 0. F. Lead ; Produotlon of — — (P) . • Oftiil 

Metaliuigloal method and appamtai (P) ||94 
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H 

Huek, B. I«w-*r«de tueta : Firing with , J24 a 

Haal nnd ^ A.-Q ^orm. McdiHnal preparatkina ; Pro- 
duction of from basic organic dyestutls and^ 

yeast protein (P) • 833 a 

Haas, A. E. C. Plant Juices ; Electrometric titration 

of . . , . ^ ^ ^ ^ ^ ^ ^ ^ 204 a 

Plant Juices ; Reaction of i 553 a 

Haas, J. See Manchot, W. .. ,, .. . . 190 a 

Haas, K. Iron and steel ; Coating — with white metal (P) 493 a 
H aas, L. A. F., and 8oc. Anon. I'Alr Llmiide. Sulphur 

dyes, Manufacture of blue (P) .. 225 i* 

Haase, H. See Aschoff 524 a 

Haber, F. Acetylene; Combustion of in motors . 621 a 

Haberer, E., und Co. Dellmlng hides (P) 460 a 

Habets, P., and A. France. Washing coal and other 

minerals. Apparatus for (P) .. .. 714 a 

Uach, J., and E Hreyfuaa. Sponge; Manufacture of 

elastic, artificial from plant structures (P) . 292 a 

Hachmelster, K Ammonium chloride and other chlorides , 
Phenomena observed during melting, freerlug, and 

boiling of mixtures of ... . . 332 a 

Hack, T. H , and H. F Boughton. (las; Apparatus for 

washing — — (P) 439A 

Hacksplll, L Detlnnlng Industry , . , . , . . 67 a 

Uaddon, C L Calcium sulphates cements ; Setting of * 

162r, 165T 

Ha^lflcld, E A !5Iaugane8c-st.eel sheets ; Manufacture 

of (P) 54 *a* 

Melting of iron and steel turnings, scrap, and the iUcQ (P) 162 a* 

Nickel-chromium steel shells ; Manufacture of (P) 823 a* 

Steel; Manufacture of (P) . .. 631 a* 

Steel; Refining (P) 492 a 

and W T W Miller Convc vlng and screening materUls , 

Apparatus (or (P) . .. .. 590 a* 

lllgglund, E Ye.,i9t fermentation , Sulphurous acid and 580 a 

Haehn, H Potatoes, Milanln value of . . 422 a 

Tyrosinase of potatoes , Separation of into Its 

coinjxments . . , 77 a 

Haihnel, W, and M .\Iugd.in ()x>gen, IX'termlnatlon 

of with ciiprAinmonlum solution .. .. 250 a 

HAnlg, W Fuel suitatilc as substitute (or spirit an\ the 

like , Production of (P) . . . . 814 a 

Hacselor, P . a. id Liberty lAlKiratorles, Ine Sulphuric 

acid , Proiluction and imrlflcatloii of (P) . 516 a 

Hager, G Soils , Causes of injurious effect of potassium 

and tsydlum salts on the structure of 667 a 

Hoggin Estote, Ine See Kendall, R. C. .. .. .. 184 a 

Haggott, W. A. See Wlugett, J N . . •• 478 a 

Ha^no, S. ToImkco , Treatmeut of Inferior (P) 280 a, 350a* 

Hahn A , and M Federer DLslnfootants , Manufacture 

of (P) .. . .. . .-800 a 

and K Harpuder. Diastatic enzymes, Influence ol 

neutral alkali salts on . - • ♦ 760 a 

and E Kwitr Ammonia , Determination of In 

urine, st-rous llaulds, and the oxidised liquid of the 
Kjeldalil nuthcTd • - 736 a 

Hahn. 0 . and H Dille OoU of earth-adds (tlUnic, nioblc, 

anil Untalic acids) . Solubility of in mixtures 

of hydrog.n iieroxlde and acids . .. - 819 a 

and I; Meitner. !’’• jtactlnium from pitchblende . . 107A 

Haigli, B T. Hardnesw of metals; Means of testing tho 

^ ^ , , , . . . , . . fl4JA* 

Prism-hardness of metals etc . . . . ■ • - 836 a 

llaigh, F Paper for use as dielectric J[or electrical con- 

deusers and other purposes (P) -w-A 

Haller, E Crwols and cresol soap substitutes , Disinfectant 

properties of • • • - • . *./ba 

Hailstone, H. J. (W and its products , Determination of ^ 

specific gravity of 

Halbtone Coal ; New characteristic for agglutlnat- 

ing power ciirxe Discussion .. •• • 

(lalnes, H. D. N* King, J. F. .. ' • • , ' 

Hale, H., and 0 O Burr Iron , s pnration of from ^ 

aluminium by predplUtloa lis Prussian blue .. .67 a 
H aky. D. F, and MeUllnrglcal Co of America Oil- 

floUtlon process and apparatus (1 ) . - • • 8 ^a 

Hall, A. E See Breyer, F. “ 

Hall, A. J. See Everest, A. E , • • • 

Hall, E. S34 Wood, A. 0. • 

Hall, K. A. Nw Bulgln, W. J • • <76 a, 739a 

Hall B. U. Nickel' In steels; Estimation of by 

’ direct titration '-’id jwvr 

H. 1 I, 0 . r S«Wchw.ona, H. I). .. •• ■ • ; 

Hall, H. A'lis Kelly. J. o •• , 

HaU, J. E. See Booth El«ctrlo Furnace Co. . - MJa 

Hall, N. L. Ball or tube raUta (P) . . 

Hall, B. D. See WestWghouso Ump Oo 

HaU. W. 0. See Beyer. H. 

HaU, W. T. See Claaaen, A. 


fi|MI 

HaU Motor Fuel, Ltd., and T. A. MoOrea. Desnlptnwliliit 

tolphar-beaTing hydrooarbooa (P) 

HaUer, H L., and others. «-Xylldine ; Syn^ftesia <rf dMA 

HaUer, E, Bast fibre material ; Opening ont and almdl* 

taneously dyeing (P) aMA 

Bast fibres ; New reaction for differontlattog struotnxe 

of W|A 

Cellulose ; Action of hydrogen peroxide on , . dliA 

Hemp and flax fibres ; Differentiation of . . fWA 

Hallett, R. L. Paints ; Instrument for measuring hiding 

power of WdA 

Halliwell, F. L Hygrometers actuated by animal or 

vegetable fibre (P) 648A* 

Hallstein, A. See Blnz, A •♦dA 

Hallum, H. A. Electrolytic cell (P) . . . . MA 

Halt, C. U. Furnaces ; Means for consuming coke In 

(P) 85fiA* 

Halverson, J. 0 , and J A Schulz. Ckiclum ; Modification 
: of McCrudden method for gravimetric determtna- 

I tkm of 2081 

and E B Wells Chlorine in feeds, fnees, and urine i 

Determination of 277 a 

Halvorscn, B. F. Alumina ; Production of (P) . . 8841 

See Norsk Hy^Iro-Elektrlsk Kvaelstofakticselskab .. 493A* 

I Hamblocb, A Concrete ; Manufacture of light — — — for 

: shlpbuUdlng (P) 7BU 

I Concrete , Pumice aggregate for (P) . . . . 2oA 

Hambloch, E. Report on general economic and flaanolal 

conditions of Brazil, 1919 . . . . . . . • 885E 

Hamburger, L. Ammonia-soda process ; Combination of 

Solvay with processes for manufacturing 

j nitrogen compounds ^A 

Hamburger, 8. Resin ; Preparation of artificial — — from 

wood tar (P) 722 a 

, HamUton. E. M Oxygen in cyanide solutions ; Deter- 

rainatlon of 874 a 

Hamilton, U. 0. Cresol ; Purified , . . . . . W4 a 

I Hamilton and Hansell, Inc. See Hcrlcnlus, J. .. .. 494 a 

i Hamivn. G. A. See Wclzmann, C 276 a 

■ Hammer. A. Broom ; Production of textile fibres from 

1 (P\ 744a 

1 Textile fibres from Ma>va erispa and Latatera trimedrie 

; (P) . , . 860a 

i Textile fibres ; Obtaining from woody vegetable 

I substances, such as nettle stalks, barks, etc. (P) . . 444 a 

, Hamraarsten, H Acetaldehyde ; Aldol condensation and 
I resin formation in action of dilute alkalis on — — 784 a 

' Hampel, H. Potassium nitrate and ammonium sulphate; 

Eecovery of from crude Mtasslum salts . . 18 a 

Soluble salts , Couverslon of — *• Into other salts, 

; especially nitrates of potassium, sodium, and 

magnesium (P) 858 a 

’ Handy, W. M Refractory compounds ; Production of 

(P) 288a 

Hanemann, H. 8teol castings ; Manufacture of (P) 787A 

and W. Stockmeyer. Lead ; Substitute for hard 

(p) 16U, 161A 

' See Stockmeyer, W. 803 a, 679a 

Hanko, G. A. See Dupont, F M 676 a 

H^nke, M. T , and K. K Koessler. Histamine ; Colori- 
metric determination of In proteins and 

, protcln-contalnlng matter . . . . . . . . 7fiOA 

Histkllne ;r CJolorlmctrlc estimation of In protein 

and proteiu-cxmtalnlng matter . . • . . . 760 a 

Hannach, O , and U Bbcker und Co. Selenium oells ; 

Manufacture of (P) 767 a 

I Hannan, F. See Howard, N J 681 a 

Uaunoversche Kallwerke A.-G. See Kiermayer, J. 4(H^, 44&i 
I Uanovla Clicmlcal aud Manufacturing Co. See Quimby, 

W. 8 2C8a 

Hanson, D. and H. E Nickel-steels ; Constitution of 836» 

See Eosenhaln, W 386 e 

Hanson, D. L., and Pine Ncoe Product! Co. DlstlUation of 

wood ; Recovering oils through destructive yP) 2filA 

Hanson, H K. See H8^son, D. .. .. .. •• SSflfc 

Hanson and "Van Winkle Co. See Todd, E. N. .. .. 666 a 

' HanzUk. P. J. Formaldehyde; Degree of alkalinity 

necessary for tho phlorogluclnol test for — . . fllOx"^ 

Harboid, E. H. See Sonsthagen, A. *76 a 

Harburger CSiemlsche Werke 3oh5n und Co. See %Mder 
I Solidn und Co. 

Hafdel, J. A. Explosive (P) 502 a 

, Harden, A. and F. R. Henley. Fermentation of dextrose 
by yeast juice and zymin In presence of phosphate ; 

I Effect of pyruvates,, aldehydes and Hetnylene 

! Blul on . 79iA 

1 and R. Robison. AnU-soorbuUo properties of oon- 

oentrated fruit jnloee 4WA 

Harder, P. Fermentation ; Loss of alcohol during 2(UMi 

Hardie, T. Coke-oven gas for town stfjiply. Dlsoussion.. , , 

Hardingo, H. W. Grinding or dblntegrablng ores ot other 

materials (P) .. 

Tube-roUl (P) 

Hardy, A,, eud others. Fumaoes for heat tieetmstti o( 

metal ertlolee (P) .. $m 
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Baidy, C. H. S«0 B«c1dtt wid Son*, Ltd. 

Wfcwty, jf. MetoUatgicsI and like fam» 0 M: Mean* tor 

facUlUtlajTFopalr of (P) 

Hardy, J- 1. Wool fibre; Influence of humidity upon 

strength and elasticity of 

Hardy, W. D. Lubrication ; Problems of 

HMfer. J. Has producers (P) 

Hydrogen; lianufacturo of ^ •• 

Hydrogea*nitrogen mixtures for synthesis of ammonia , 

Manufacture of (P) 

Photometers, actlnometers, and the 


4ieA* 

481a 

91R 

SflfiA 

627a 

&16A 


Hargreaves, F. J. - 

like (P) 

Marker, J. A. CakinK rJ salts. Discussion 108 t 

Harland and Wolff, Ltd , and A. Marks. Concrete (P) . . -oa 
H arioff, W. n. T. Cane Juices ; Hot sulphitatlon of limed 

3C1a 


Sugar : Iron content of plantatlou white • 

Sugar Juice ; Clarification of hy sulphitatlon and 

carbonatatk>n n*gardc<l from standpoint of 

^colloid chemistry 

Harmeling. H. O , and J I. Fay Metal ; Preparing — ■- 

to be galvanised or coated (P) 

Harmon, F. W. See Hroadgatc, W C 

Hamed. H. 8. Adsorption of chloroplcrln and carbon 
totrariiiorlilc by charcoal ; Vcloclt> of 
Harper, Sons, and Bean, Ltd , A., and T M Conroy. Fur- 
naco for tinning and Uko oinsratlons (P) . . .• 

Harpoder, K. See Hahn. A •• 

Hsrr Ht, C. Aldehydes and ketones ; Preparation of 


828a 


.338 i 
728 a 


424 \ 


• (P) 


Caoutchoucs ; Scientific nrl 
• - - - • - .chn 


.inclples for Identlflcntlon of 

in technl«-al riibt»er analysis 


676A 


artificial ... — - ^ . 

Lignite tar oils , Manufactun' of fatty acids from - 
liow-tomperatun' tar oils frtun lignite; LtlUsation 


S07A 

186» 


Production of 


Low-temiieratun^ 
of . . 

and others. Fatty acids and aldehyd«is ; 

See Albrecht, E. . 

See Koetacliau, K 

Harris, O. D. Drying apparatus (P) 

Harris, H. Lead; Dezlndng of (P) 

L^; Befloing of IP) . ... 

Rarrih H. P. See Brlojes and (ioodwln. Ltd 
Hanki. J. Electrolytic cell (P) 
and J. R. Bose. Oas for cutting and welding puriwes (P) 

Barrte. J. A. Weld heterogimelty ; Practical universality 

of M a factor influencing plot yields. . 

Hanfs. J. B. See Meade. P. .. • _ • 

Harrta T. B Coating metal upon metal or other conducting 
’ flatsurfaces for electn'typlng for prluUng work, etc . 
especially applicable to sound reproducing records 
and the Uke (F) 

Harris, W. Q See Blbtt. W B 

BarTtaon. A. D. Hcat-exchanglng apparatus (P) 

Harrtoon, A. P. See Scaha, F M . 

Haniwo, F. Electric lamps. Itemov lug film from bnlU 

of used metallic- filament (P) . 743 a, 776a 

Hatrlmo. J. H, Washing coal, wke, sand, and other 

materials ; Apiaratus for (P) 

Haixisoa, W. C Abrasive material and process of making 
•ame(P) ‘ 

Barriion. B. T. Lead ; Ctwralcal sheet Dhwnwsina 

Hanon. C B, Clay ware ; Method and tunnel kiln for 
httraisg - — (P) . 

BamiMiw, FnUsf, and Goodwin Co See RutW, M W 

HUH, Ttyee; Production of - (!') 

Bait.K. OnwnmiHl; I'tlUsatloQ of (P) . - 

nilsmlllfn compounds ; Treatment of greensand, marl, 
glaocoalto tor extraction of — - (P) 

Bait, B. B. 3 m Sommer, H 11 

jBEaatk B. J. B«»1 ; Preparation of - ... 

BatV Jf. ft 3 m Hlrwhfeldcr. A 

Bart* W. B. Qulatoe; ThallckKpdn reaction fur 

Bacii Bsartag metals containing caldtiro 
Birit, B. Bopolaflser for galvanic celU (P> 

B. Tempurature-exchanglng apparatus <P) 

HaHtr H. and H. Braun. Itltrogc.o-hydr«»gen compouiKls ; 

* SyutbetJe production of ( P) 

]iailM>Fakmo«t Co. Glass; Hcparatlng molten 

kilo aKNtld charges (P) 

3 m Prtlar, K. 

Bartlbtd B«M»r Worta. See Shea, J. J 

Bartky, H. OhsmSeal war far* 

tfsTliagwiif A. BmmoI Irydrocarboos of coke-oven fpu ; 

“™***5;^eryor twm the washing oil (P) 

BattmaM. Jf, 3^ floe, of Oiem. Ind. to Bask . . 

Befrwdorki; 


807a 

765a 

15U 

757a 

145A* 


456a 

504a 

S76a* 

22U 

670a* 

684a 


239a 

7»Sa 

145a* 

461a 


S56a* 

102a* 

224T 

AM)a 

IOOa 

540a 

63a 

63a 

ISUA 

70a 

455a 

432r 

fi30A 

576a 

647a 

205a 

500a* 

784* 

813a 

ISOS 

653a 

70U 


^l.y.B3^] " Be<)ta«tofki; JPbyskal e 


charaelerkttei 

V* 


flflfla 


778a 

848a 

608A 

£8R 

S42a 

e65A 

5S0a 
117 a 
.467a 

622a* 
235a 
. 45SA 


108a 

IIOa* 

28a* 

S14a 


tAa« 

Harlmami, W. Oarboa dkiide; Determtoadon of - — 

alkaU bloarbonatm Ui t^noe ofwbonatm . . 748 a 

lamentation experiments with eugar beets^ . . . • »T8 a 

Hartner, F. Anhydrite as morUr maUelal . . . . 8T8A 

Mortar^formlng mAterial ; Manufacture of from 

anhydrite (P> * 

Hartoas J. 0. Viscose ; Bath for spinning threads from 

(P) 

Hartshorn. B. B. See Oonant, J. D • 

Hartwell. B. L., and P. B. Pember. Soil ; Kllect of dioal- 

oium silicate on an acid 

Harvey, A. " Leather chemistry ; PracUcal — " 

Mimosa bark and Uoning extrac-t ; Sugars lu . . 

Potash alum ; Analyals of 

Harvey, K. M Dlpheuylamlue reaction for nitrates ; 

Colour cliangea of the 

Harvey, L. C. Furnace ; MeUj-meltlng (P) . . 

Moltlng-fumaoe , Electrically-heated (P) 

Harvey W. E. PulverU»ed-fuel mixture ; Controlling pro 
’ portions of (P) 

liasburg, J. W. Glass ; Motliod of staining (P) 

Uasche, B. L. See Pardee, A. M 

Haachkowerko Eberhard und Jacob. See under Ebcrhard. 
Hasoubring, C. Paper for spinning, paper yarns and 

fabrics ; Procoes fur wdtenlng (1 ) 

Uaslup, E W Ammonia : Fixation of atmospheric nitro- 
gen and productk>n of (P) . . • • • • 

Nitrogen , Fixation of atmospheric In a blast- 

fiimaco (P) 

Hassall, W. Oorobustk>n of gases lu boller-furuaw flues or 

tubes ; Oomplctlng or promoting (P) 

Hasse. P. Deuatuird alcohol , Detection of in splriU 7 Ma 

Methyl alcohol In spirits ; DoUjctk)n of . . 3WA 

Hastings, U. C. See British Tlvomson-Houston Co. . . 660 a 

Hastings. J. H U'Ad ; ivtermlnallon of smaU quantities 

In ores etc .... »»fA^ 

Hatfield. W li. 3 m Falrholme, F C ..118 a 

llatachek, E ’• Obllold chemistry . I.aboratory manual of 

elementary ~ •r-f' err 9 aab 

Filtration ; Principles of technical 

Hatt, J A. H Photographic cokmr-flIUr negative and 

process of preparing the j'ame (1) . o<oa 

Hauber, M . Jun Potassium and aluminium compound* , 

Becovery of from greensand (1) .. • W* 

See Meadows. T (* „ * 404 * 

Haufl, F. See LOwensteIn, K. Prim tu 
Hang. A. J.. and Improved Ihil'er Macldnery Co. Paper- 

pftAking macilioe (P) .. •« ssia 

HaagbU)D, J. L Alloy syatems ; Study of ^r^l 

motive force as an aid to Investigatlou of wn- 

stltutiou of • ' • .‘‘T’ 

El.wtriral cmductlvlty n{ mcUU and alloys at hl«th 

temis raturc ; Measurement of . . 7X^ 

See Rownhala. 

IJauD, K. Dlplicnylamlne-sulphurlc acid reagrnt for ni- 
trates : Preparatkm r»f 

ilmnscT E Gases . Industrial densimeter for . 

” Ee'tort ovens for dktUJalioD of f«JcJs and blluroinous 

ore* (P) '• 

Ifausmann, J See lAjrros, B. ... ’ J ’ 

HatiM, E. Straw, hay, wtH>d, etc. • Trcatn^t of by 

boiling or suyamlng with reagrnU <P) 

HanasmaoD, K. Safety paper 

Haviland, F U. See Morris, I) K. 

Ifswarth. J . and J Evans Ochre stxnaiDS of Um Valley 
of the I>on and Luxh y 

lUwk. Desiccated vegeUWes •• 

Hawker, A. E., and Hawkex and Dotwoud Funglrklc 

InsecClride. and soil ■terillser ; Maaufaciuro of 

(P) 

Hawker and Botwood, lAd. See Hawker, A K. 

Hawkins, A J. Leather ; Prwoesa of treaUng (P) 

Hawley A. K , and olhers. Meitwrialng. dyeloiL and ot^ 

^ operalkm* ; Means for supiwrUmt and sirM^dog 
hUe and like knitted fabrics uiwo wire fovim 

during (P) 

Hawley, F. G. Copper assay : Weelrolyile — .. 

Hawley, U F. Extraction procoswjs : Namerkal rriatlon 
between orlU and treatments In . . 

aod U. N Caldcfwood Jun. Tar still oporalton in hard- 
wood diatlllatkm planU 

and O. Krms. RSofing fcH ; Bewmy of wasta . . 

Haworth, II. F. KdertfidyUo restatAnrc ; Mea*M«m«it of 
oslng aUeroaUng current 

; Haworth. W. K. See Alack, F. W. 

Haysahl. K. See Salto, D 


612a 

520a 

327a 

427a 

f26A 

264a 

7llA 

10411 

183R 

634a 

634a 

i66A 


187a* 

60Ia 

635 A 

608 A 
S2IA 

tlOR 
623A 
150 a 


n.ym. A., and A. F. B^. Ws4IIUm ; l|rtbod of (P) 

M^futl; Oomporto (n 


^ I B8F«m U 


lI.^to«^^Wkhta« Md H«hl^ 4)i 


for 


gassgycte 


44hA 

44dA 

SOOA 


tikr 


NAME INDEX. 




548A 

117 a 


idOA 


295A* 


8a 

455 a 


456 a 


323 a 


PAOB 

HftfiMt SteUite Co. Su Cdy. M. J 415 a 

Hbt*. F. B. See Oorlus L. 0 , 84 a 

H*y«ard, C. R., and others. Iron ores ; Treatment of 

(P) 

Haywood, W. J. Copper-aluminium alloy (P) 

Head, C, J. TunRstatoB ; Separation of fusible from 

gangue (P) 

Heap, W , and E. Nowbery. Chlorides ; Manufacture of 

metallic (P) 

Heape, W., and H. B. Grylls. Carbons for electric arc 

lamps (P) 

Heath, B. F. Tungsten ; Determination of 

Heberleln, C. Nickel salt , Electrolysis of a solution of a 

(P) 

Hccbcnblclkner, I , and Chemical Construction Co Cooling 
apparatus for gases (P) 

Hedberg 0 W. J , and Research Corporation Electrical 

’treatment of gases ; Apparatus for (P) 

Hedberg, O. A. Explosives; Manufacture 

Hcddernhclincr Kupferwerk und Suddoutscho Kabclwcrko 
A -C Zlnc-alumlnluin alloys; Improving the 

meclianlcal properties of (P) ■ • 

Hcdellus, A See Von Euler, II . • ... 

Hedonburg, O F , and V. O Moburg Llme-sulpbur pro- 
duct , Manufacture of a dry (P) • • 

and others Lead arsenate , Manufacture of 

U O Radium com, , 700i‘ 

Hedvull J A , and N. von Zweigborgk. Barium peroxide, 

’ Heactloius of with other oxides 

H.'enan and Froudo, Ltd , and L Cmyt Air or gas ; Af)- 
paratus for tis-atlng and orKtling (l) •• 

.!r Aun.iratua for tUteriug or othcnvlse treut- 


Hendstson. O. A. BRumlnoitt Wndew 

Bltumlno^Tooncrete pavements; Manuljcturo of 


PAM 

MnanfMtiiie of 


(P) 


‘ 'Manufacture of - 




Fibrous composition for paving; 

Henderson.^H.. and Gulf Beflning Co. 8tUl and stiil-settlnf 

HenderJm J. A.’r. Hydrogenation in thi naphthateM 

series. Discussion • • 1 1 ’^2® gOi 

Henderson. R. B., aud B. B. James. Befrlgeratlng appax- 
atus (P) . . In vacuum 


32 a 


, 502 1 


415 a 

630a 


424 a 

671 a 


687A 


Henderson, B. I. Ingots ; 

moulds (P) 

Henderson, W B See Mellon, M. G 

Hendrick. J Ogg. W G. . . •• . 

Uendrla*..., W S. . 6J0i 

stondard in volumetric analysis .. ;* * 

Ilenc. E . and A ^van Hyn. Alkali carbonates ; Manu- 

Hcngleln^^i? A Vaporisation formula of 
^ * parlson of vainiur pressure curves of two subeUnces 

Honl^^ lr.“and\ Meudclsohn Oranges ; Treatment of 


aeti 

458i 

Mdii 


IlOA 


773A 

403a 


581A 


446a. 603a 


(P) 

Henke 0 O SeA Brown. O W. 

Henke. Gas from horlaontal retorts . 

Reduction of carbon dioxide In • 

llenlo F. Water In alaihol and other organic solvenU , 

Detection of ^254 

Henley. F.R. .Ses Harden. A •. • • • ' ^ 42u 


lA 


Air or gisch , App.irutua for tUteriug 

lUK (P) . 

See Walker. G H . • • ’ 

Hecss J and R J Marx prtjM.r-Tuaklug machmea and the 
' like , Arraugemeut of auttion boxes in 
Heftl, F. See Bosshard. U 
HeWelbergcr. M .V/* .Taeobs, W A 


vS(i« Uoc'ktVller l^'‘titute for Mc'dical Rt*st’ar<h 


Arndiis oil , 


lA 

740A* 


745 a* 
675 a 

4U, 41 A, 41 a, 42 a 


--(P) 


See Reilly, J 

Henneberg W. See WIndJscb, W. . . • » • • 

HCDUIO?. A. Ethyl 'Worldo 1 Tjchnl^ppucatlou. — • 

cth"V“^^ ehlorkJ- for 

extraction purposes (P) 


70U 

It 

8llA* 


207 a* 
313 a*, 349 a, 
ComiKisitlon of 


Hclduschka, A . and 8 Felser 

fattv ft ids of . , „ , ,, 

ur.A \r (iart 1.1 M( li-ys\ I alcohol and inclLslc a( Id . . 

JSd L Wolf Alkaloids, lUpp's method of detcrmln- 

Methy?aicuhol. Determination of - — ’ * ' 

. HeUnian, G C Kiln** and other structures. Heating ar- 

rane'Pincnt for (P) ■ • • V 

Hflmsoth. A ('.ilcmlng hmc. dolomite, maguesltc, cement, 
etc (P) . • • ... 

aud Chcmlc.al Foundation AVood-pulp liquor. 


427 a* 


272 \ 
163 a 


465 a 

558 a 


HodtI V. Cm,ul«houo obUlned by cougutaUoo ol Uter i 
ResisUnoeof •• •• , / * '' ^ 


278A 

748a 


"iE;£irIr .fKt “coicfu. . 


162A 


777 a 


-(P) 

Trans- 


llclse, 
and H 


Hr In, P 

_ Con- 

„,.^,.,um,u^uudJ,uuU.yn,«r.^^ 

diutiou of fat end protein snb.Htanecs from 
Hclnsteln. G Glazes for lvor> and white ware, 

iTclntxe -V'’ 

briquettes . ‘ " 

.. til., k u Alixlng ealculations .. 

nflbrntorn, II J 1“""- ■ . . 

Hdlnianu. A. ^ 

“olmo".. , w'a “I T 

ucimo. V' "• 

M»cWm * tor Ima n« DovlM lor aepara- 

mmeu, U. *•««>■»»'"•*’ 8„rf.oo 

.„a,a R 

ne»,»««*y.E. E-.C oa.au, Mauulacture P- — 

(f) ■■ , „ .. .. w«. WIT 

sul 

M«ickc n. Filter ; Brum ^ (P) .. 28 a 

Henckc, Manufacture of - 

HendcTton.A.11. smelting Oorp. (^rlne 

’ 44dA 

■■ ■■ 


296 a 

463 a 


362 a 

lA 

73A 

777 a 

264 a 

825 a 

258A* 


Hemingway. E H > , . 

changes of carbon 

Ferric oxide ; 


4A* 


191A 

612A 


691 A 


Electrolytic decora ponitlon o. 

Heury.H B.. and Mow to. OU p^; Pre».pUtt lor _ 

cottonseed and other 1 PI • • 

Henry. R.V. Estep. W. 8. . . 

ifnnrv T A. Fine chemical Industry , P 

^’ifenanche globoea . Cnnatltuente of - ^o*Mr 

Henshllwood. A B .S’stf Thornber. J. • • • • • • 

H«n»^'^ a!'” AiLonla .[oxidation ol to nltrlo add 

Hepburn. G.G. Electrolysers for manufacture of olkoU »ad ^ 

chlorine (PI •• • Irpv 

Electrolysers I Mono-^lar electrode -—(F) 

Uepke. K. See Kaliwerke Grosslmrsog von Sachsen A. Q. . . 

Uepworth.W. 5 m Wado-Wllton E 

ooiuwni'obroii. 

Thermo couples, B^-metol ^^toys oontamum vuw ^ 

lum and nickel lor (t ) • • ^ ^ 534 

SwRohn, W. .. * ^ 3124 

llertar A S« »^n.H. ^ Hidneai'ol mterlaU; 

“"'^'‘•/i;;itac«iord.torn.lnlngthobril (P).. ^ 

Herche, J. Grinding machine (P) 

Hercules Powder Co Sm Banigan, T. i . . . • • 

...rdta" 'T 8^ 


632a* 


2R 

414b 

484a* 


839A 

864a 

182a 

218a 

818a 

lif 


naces for - 


-(P) 


Herlot. T. U. F- “ Sugar ^ 
cane and from the beet 


Manufacture of - 


. from the 


424B 


H«r,e« JT and Hamilton and Uanadl, Inc. Elc^lc to- 


naoo (F) 


“•ZpaSW-JnrXpS^"— 

Hltr^n“id«ria«ulaciir. oi- — "irom ^ 

^erloolrCP) • 

Herman. G.^IJumlnlum nitride; lM®aoe for mannlactnw 

Hermans. P. H. Manganese ; SensRWo roaofcloa of . • 

“ N^tes; SenslUve reaction for .. •* « ** 

Harold. W. Uad-bhauth ; The bfamry iy«^ *. flH 

j HerTlok.H. N. a^jorattag soIWi from ll«i«^ 


MTA 

4AU 


a 


joimNAi. OF THE sootKnr ctw agaaaokL rsmrsRt. 


?A4| 

H«rrl«, X. B., tnd F. K. Gleom. Water loftettlBg prooMi ; 

limeeoda 278 a 

Herrikh. A. ConoentraUDg liquids (F) . . 850 a. 04fiA 

Hemnann. F. Aleoll&I and ether yapours aheorbed la ral* 

phnrlo acid ; Recovery of (P) 706 a 

Herrmann, W. Pitch ; Vaporl^ and gasifying (P). . 820 a 

Heiechel, W. H. Vkooslmeter ; MacMiohae) torsional iSOA 

Hereohkowltach, M. Chromium and manganese ; Separation 

of 502 a 

Herter, W. Foods and feeding stuffs ; Quantitative micro- 

analysis of 131 a 

Heviwlg, T. Porcelain fired at Segcr cone 7—9 090 a 

Herty, C. H., jun. St4 Bell. J M 84 a, 84a 

Henberg, 8. Straw ; I’tUlsatlon of waste lyes from alkaline 

digestion of (P) 054 a, 654a 

Ste MfllJer. M 103 a 

Herafeld, A., and G. Lenart. Gluconic add ; Preparation of 

from starch glucose 205 a 

Organic adds ; Manufacture of water-soluble alkaline- 

earth salts of (P) 467 a 

Herafeld, S., and R. Kilnger. Proteins ; Chemistry of 550 a 

Heraog, W. Dyestuffs derived from bcaaokotodihydro'1.4- 

thiaaine 1S2 a 

Dyestuffs derived from l.S-dihydroxy Isoquinoline (o- 

homophthaiimkle) 399 a 

Hexamethylenetetramine ; Process for making . . 279 a 

Organic compounds ; Bcinov&l of sulphur from 

by means of arsenic trloxlde 481 a 

Heeeler, W. Incandescence bodies , Manufacture of (P) 480 a 

HesJrett, J. A. Tltanlferous Iron ore ; Utilisation of in 

New Zealand 45 1 a 

Heea. K. Cellukieo ; Constitution of 512 a 

Light roetab ; Recovery of from turnings, residues. 

and ashes (?) 520 a, 602a 

and T. Merck. Ormosino and orm<>slalae two new alka- 
loids from Ontiona dcuuearpa . . .. .. 80a 

andB.kbihr. Ce vine and sabadlolne 80 a 

and W. Wlttebbach. EthylceUulose ; Acetolysls of 512 a 

Hess, W. Aromatic hydrocarbons la light pet roleam : Rapid 

determination of 509 a. 565a 

Heas-Brlght Manufacturing Co. .S'ss Gray. B. D Ia 

Hease. R. Sm Chlapponl. M. . . 695 a* 

Heefcnr, R. A., and Weetlnghouso Electric and Manufacturing 

Co. Electric furnaces ; Control system for (P) 031 a* 

Heaner, B. Reeds (Artmdo phra^mile $) ; Utilisation of 744 a 

iSsF Schmktt, W 16 a, 370a, 053a 

HeiBser. H. Alcohol-reduced beer ; Manufacture of (P) 

77a*. 555a* 

Hense, R. Brewing water ; Zlkcs* method of testing 

for organisms in iurious to wort 607 a 

Filter pulp ; PurlflcatloD of In breweries . . 5'i4A 

Teasi : Degeneration and treatment of . . 609 a 

Res FrU. 0 069 a 

Hewaid. J. A. Sas Ckxjper, A. F) 278 a 

Hewett, J. Sh Sturmey. J. J, H 107 a 

Hewitt, G. W.. and A. Stdnbart. Gases , Apparatus fur 

denning (P) 503 a 

Hewitt OonsknictlonSyTid. Ltd. ^ssWhiteher.A E. .. 149 a 

Hewwtt, O. W., and 9 H Fowles Coke-oven and blast- 

fttnmee gases ; More eeoDomlcal utlhsatloo of 

for beiA^ and power . .. 2ltT, 249a 

Bey* B. Oegreealag wool and textiles with voUtlle solvents 185 a 

0. T. Metatlurglcal research ; Methods of . . 286a 

8m Pope, W. J 517 a 

Beyde r, R., and WUHamsburg Chemical Co. Chlorobeaaol , 

HItcathmof (P) 20 Za 

LA.F. Electric arc furnaces for treatment of steel (P) 7d7A 

I, F. 5. Electric arc weJdlog ( P) 094 a 

B 49 ^ 0. 3m Sditilx. H. 100 a. 73U* 

BtfL F. W„ and C. Barkeobtu. pruiti/nttim. 

CbastltiieaU of 072 a 

Res FomMToy. C. A. &81 a 

Beyl, Oebr.«aBd Go. Luting oompoeiUon ; Manufacture rif 

pMelio (P) 378 a 

fkpsr Mivlee : Impregnating (?) 104 a 

B«yn«M,H. Dyetog; Tablets for domestic (P) .. 48U* 

fl eyw u od , A. D. Em Oowther, K. K. . 818 a 

nOMwid. B. D. Bplegdeleen ; Uee of In steel manu- 

^ tacUB* 206 a 

BIbiNlltd, P. L. Sotphatee; Volumetrlo deteraUnatloa of 
^~bj^idaUon of benddine sulphate with per- 

BlMgrt, and Oommerdal Research Co. AoetylsailoyHc 

^ add; pgrtteatlonol (P) 44 a 

Bliktebottoa, W. /. 8m Rettly. J. . . 42U 7^a, 804a 

BtotaM, B, F. Oaa from Maet ramaeee, gae fenereUnt 
« daM a»d the lUie : Apparatus for waehii^ and 

9tfW8 — — “ (P) #• 

Bkhlir,. B. M, a «wXdf|iLX. X. ttU 


FA9I 

Hieber. G. F. Fruit Juloee ; ProMW tor treaUuff <P) 

IWa. 071a* 

Blggh^bottom, J, Wheat and other cereals and their 
products; ^paratua for separating and puri- 
fying — h- (P) 071 a* 

Higgins, 0. L.. and United Alkali Co. Caustic potash ; 

Manulaotnre of (P) 23U 

Higgins, E. F„ and B. C. Pitman. Viscosity of pyroxylin 

solutions ; Measurement of 541 a 

Higgins, H. H. Bleaching process ; EllmlnAtion of 

nitrogen from vegetable fibres lu the .. 16 a 

Dyeing industry " IS8R 

Highfleld. J. 8 , and others. Electrical osmosis ; Com- 
mercial Implication of . . . . . . 19SR 

Sm Gsmoals Co. 65a 

Hlgson, O. I. Photogiaphlo exposures ; Device for 

obtaining non-intermlttent graded of known 

value 2d5R 

Poinlollte lamp 65R 

•Sm Slade. R. E 185 a 

Hildebrand, H D. Heat exchanger (P) 477 a 

Boat ; Method of exchanging (1*) 477 a 

Hlldebrandt, O. F. Cellulose ; Production of from 

moss or peat by heating with dilute acids (P) . . &27 a 

Lectthln ; Purification of (P) 818 a 

Nitrogenous animal waste ; ProooM for treating 

(P) 170a 

HUdebrandt. E., A.-G. Se« Radlorex Oes 800 v 

Hlldebrandt, P. Meat-like preparations ; Manufacture 

of (P) 882 a 

llUdltch, T. P. -Sm Armstrong, K F. . 12f)T. 127 a. 

lOSA. 249&, 446 a, 400a. 60.3a. 700a 

Hlldt, E Doxtnwc ; Determination of In pres<»nce 

of lactose 344 a 

Lactose ; Deter ml natloo of In altered milk . . 169 a 

Polysaccharides : Hydrolysis of 035 a 

bugars , Determination of — — by Inversion .. 461 a 

Hill, A. J. and K. B. Kelsey AnilnoacetaoUldo , Pro- 

paratloa of 673 a 

.Sm Johnson, T. B .. 594 a 

Hill, C A Fine chemical industry ; Present i)ositiun 

of 425 b 

Pharmacy ; Progress in science and . . . 205 h 

HIU, C L. Asbestos; Process of bKaching (P) .. 597 a 

Hill, C. W , and Westlnghouse Electric and Manufacturing 

Co. Solder ( P) . . . . . . . . . , 3S9 a 

Hill, E C Terra ootta glares ; Development of — . . 3604 

IIIU, J. B , and R B Chlllas Coal-Ur naphtha dUtlita- 

Don test , Electric heater lor 397 a 

Hill, R L , aud Atlas Powder (3o Explosive mixture (P) 380 a 
and others. Exploal\e mixtures (P) .. .. 282 a* 

Sft Atlas Powder to. . . .. .. .. 387 a* 

llUler, H Aluminium dross , Analysis of . , 237 a 

HUler. H K Sm Whltcher, A. K U9A 

Hilliard, G H. .Sm Judge, C G L U09 a 

Hill- Jones. T. Sm Hughes, 0. M. G 140 a 

UUU II. A. Flltor apparatus . Unitary mulUsUge 

(P) 210a 

Filter ; Hydrocarlmn (P) . 210 a 

Filtering apparatus ; MuHlstags adius'able (P) 210 a 

Hills. U. Q. Fuel briquettes: Manufacture of (P) 200 a 

and £ Wheeler Ore briquettes , Manutaciurs of 

(P) 288a 

Hills, R C.. and O Newell. Alkalis ; Prootss of ex- 
tracting from silicates ( P) . . . - 21 a 

illlpert, 8. Sm Deutsch-Luxemburglsehe Bergwerks- und 

HQUeu A.-O. .. 5771, 577 a. 005a. 724a. 792 1 

Hlmpel, K., and A. Beeler. 8raokel«M powder ; Drying 

by means of hot air (P) 803i 

lllmmd. K.. and P. W. McKay. Kilo (P) .. 475 a 

Hlnard. O. Iron, mercury, and vaaadJum ; Volumetric 

determlaailoQ of In the same soJuikM . . 7Q7 a 

VolatUe adds In fermeotatloa products ; Deter- 
mination of 009 a 

Hinckley, A. T, and National Carbon G>. Refractory 

composlUoD ; Manulacturs of ( P) ’ 599 a 

Uiackley, C E. Sm Anderson, R. P 021 a 

UlndJey, H. Iron ftUngs; Assay of (or pharma- 

eeutlcnl 2474 

Hiudahaw, II. H. Peat and Ihs Uke ; DshydraUng 

(P) i5bA 

Mlnselmann, U«br. Ammonia ; Obtalotog from 

dlM Illation gases (P) 022 a 

OokiMiVsns (P) 439 a 

Mlrol, 1. Purtlaiid remeni, hydrauMo lime, and volonale 

asiMW ; l.ong-Ume Issts of — WOa 

Hlnmh. A. Fcrrossrlom MU 

HInsb, f. Sm Nsobnrf, 0. • Ma 

Htnchfsldsr, A. D.. umI M. 0. Bart. Sodium amatffnm ; _ 

Fiupanlloa of la takas .. «S6 a 

BlnoMdM. W.. sat Qnllforals Aflmll On. Xo iim to m 

wNoi looamy ot patMuMloa of (F) HU 




NAME INDEX. 


Rincb i^irfer. MeMtagwerke A.-O. AUoys oon- 
Utolng va^^bto i^Ii: Prooow for Working 

containing valuable metals Treat- 
menc oi (p) , , 

C,"„®o[SoS.“n • 

”'‘*1* = 8eW.tlni 

^Jroaves. Chlorides In soil; 
Influencing] quantitative determination 

Hlsamoto J and Toyo-Kagaku-Yakln-Kabnahlkl-Kaisha. 

Metal; Drawing refractory (P) .. 

Hitch, E K and i e. Knapp. Dyestuffs; Problems 

In Identification of .. . 

Hitchoock, H. K., and Hitchcock Experiment Co. Glass , 

. Apparatus for drawing (P) 

and Pittsburgh PUte Glass Co. Glass-drawlng bait 
and method of using It (P) 

Hitchcock, W. E and J. K. Pound Bismuth, tin, and 

wolfram ores ; Treatment of 

Hitchcock Experiment Co. Sm Hitchcock, H K. .. i 
Hitt, M V , and E. I. du Pont do Nemours and Co 
^^roxylln bodies ; Process for producing 

Pyroxylin bodies ; Solvent for (P) 

Hnatek, A. Light filters ; Use of sharp-cut selectlvo 
In spcctro-photoinetrlc rest*arclics Depend- 
ence of gradation on wave-length with gelatlno- 

bromlde of sliver 

Hoarc, T K. Hlag bricks (P) * , 

Slag; Utilisation of as a building and other 

constructional material (P) ; 

Hoblyn, J B .See District Chomirul Co . 

Uodghon. J. Sec West, T . 

Hodkln, F. W , anrl W K rt Turner Glass for table 
ware; Comparative (ffects of soda and potash 

in lead .. . .. . : 

Glass tubing , Discoloration produced by lead, anti- 
mony, and arsenic In lamp-worked ,, ( 

See Cttuwood, J 1) . . 

A'ee Davidson, J H . 

See Firth, K. M . C28 a, 1 

Hodgson, T R Milk ; DUfi'rontlatlon of poor and 

adulterated , . .. ; 

Hodsman, H J . aud J. W Cobb Oxvgcn iu gas pro- 
duction , , l,50R, ! 

Refractor) materials ; ltcversll)le cvpaiiRlon of 

Rodion, F. a. Alloy (!’) .. .. , . 

Hodurek R. F'^'o carbon In coal tar and pitch . ( 

Hdnlg, M , and W Fuch« Lignin Preparation of a 

tannic acid from llgnosulphonlc acids . , . . ' 

Llguosulphoulc acids . Potash fusion of . . 3 

HOrlng, P. Fibrous materia! , Treating Typhacem to 

obtain and a by-product (P) . .. ( 

Parchment paper, Manufacture of (P) . ( 

Hoarmano, A. i>ee Ncsscl-Aubau-Gcs .. . .7 

Hdyberg, H. M Bultor-maklng ; Dcteimlnatlon of fat 

In milk and cream in cs)nnexlon with (P) t 

Cream ; Method ami solution for ascertaining quan- 
tity of fat In — -- (P) .. .. t 

Tai in luilk and cream , Determining quantity of 
(Pi ..5 

Boffmana, F. MetaU of low melting points and different 
•pqelfio grav dies . A pparalus for separating 
mixtures of (P) 

RofImaaQ, 0. Adhesives , Preparation of flexible 

unaffected by hot water (P) .. . i 

noHmaun-lA Roche Chemical Works. See Mdllcr, E ; 

Se4 Ptuliwerk, K. 1 

Hoffmann’s SUlrkefabrlken A -G. Textile fibres from 

lupin stems , Manufacture of (P) . . . . 1 

Hoffmeister, H., and J, Paosslcr I/^atlmr for linings, 
MpedaUy from Inferior portions of hide ; In- 

ereaslng the durability of (P) .. .. 7 

Hofmann. A. Drying goods in layers ; Apparatus for 

(P) ^ 

Hofmann. K. Carbon monoxide ; 1 'ecl-omotl\e aetlva- 

^n of (P) ] 

Carbon monoxide ; Oxidation of -- — (P) . . .4 

formaldehyde, methyl alc-ohol, methyl formate, and 

acetone ; Production of by dry dlstitlatiou 

of formates (P) 3 

Bofttann. K. A. Carbon monoxide , EleeSlumotlvc 


activity of . 

ind L. EipfeC Hydrogen-oxygen mixtures , Catalysis 

Qf at the ordinary temperature at contact 

snrfases wetted with water. Platinum metals 

as hydrogen carriers 

w. H. .See Krauss. W.. BlUwftrder Solfeu- u. 

Q|y<j0rtft(»l,r. 

jlnlmitotinr T. &<os polishings Alkaloid constituents 


Q, lirtpbnr; Apparatus for determination 


MffI 

Hofsiss. M. Viscosity of gases ilfA 

HofSM. M. Textile flbrons material ; Prodnetlon of 

(P) S4U 4WA* 

Hofwimmer. F. Nitroglycerin; Manufacture ol .and a 

new method for diminlaliing loss of nitric acid and 

glycerin 4ff$A 

Holdcroft, G. F. See Macllwalno. A. W IdU 

Holde, D. Petroleum spirit, ether, etc. ; Avoiding danger 

of Ignition of elccirlcally-chargcd — .. .. OffA 

and H. Smelkus. Anhydrides of higher aliphatic fatty 

acida . . . . .... . , 780 a 

and I. Tacke. Anhydrides of higher aliphatic fatty acids 700A 
Holden. E. R. Electrochemical precipitation of metals (P) . . 467 A* 
Holdt, P. C. See Gardner. H. A. .. 664A. 780A, 789 a. 826A 

Hole. 1. Electric smelting furnace (P) . . . . . . 648A 

Holker, J. Visoslmoter as a means of determining specific 

gravity fl77A 

I Viscosities : Method of doterralnbig several simol- 

I tancously • . . 677 a 

Holl, A. See Singer, F. 226A* 

Holland, P Indlgoiin from phthalimide ; Contlnuons pre- 
paration of - — 442 a 

Hollely, W F. 3/3‘-Dlehlorocthyl sulphide ; Volumetric 

estimation of 639A 

Holliday. L B. See Bodlcr, L. G 677 a* 

Holliday, L B.. and Co. See Badler. L. G 677A* 

Holllngs, H. See South Metropolitan Gas Co. . . 447 a. 777a 

Hollings, W W. Blast-furnace ; Variations In the heat 

supplied to the . and their effect on fuel con* 

' sumption . . S36E, 691A 

Hollis, T . and a Woodmansoy Wool and allied materials ; 

Cleaning or scouring of (P) S60A 

Ifulm. G E Arginine nitrogen ; Modification of apparatus 

for detcrmbmtlon of by Van Slyko's method . . 851 A 

and R. A. Gortner. Humln formed by acid hydro! vais of 

proteins ; Origin of the . Hydrolysis in the 

presence of aldehydes. Comparative hydrolysis of 
fibrin and gelatin in presence ol various aldehydes 346 a 

See Gortner, R. A 670 a 

Holmes, A D . and H. J. Deuel, jun. Kid, rabbit, horse, 

and seal meats ; Utilisation of as food . 797 a 

Holmes. U. N , and W. C. Child. Gelatin as emulsifying 

agent for kerosene 741 a 

and others. Gas masks ; Anti-dimming compositions 

for 79 a 

Holmes. N. L. See Bennett. H. G 497 a 

Holmes. W, C. Sulphuric and nitric acids ; Freexlng points 

of mixtures of . 625 a 

and E. I. du Pont de Nemours and Co Nltrc-cake; 

Obtaining a liquid of high acidity from (P) . . 749 a 

Holmgren. F. Electric furnace smelting ; Problems in 237 a 

Holmgren, T. A F , and others. Electric furnaces ; Heating 
of material or performance of chemical processes 

In (P) 650 a 

Holslag. C J. Electric arc welding, cutting, and repairing. 

using alternating current (P) 378 a* 

Electric arc welding and repairing (P) . . . . . . 80A* 

Electrodes for welding, cutting, r^ucing, or like opera* 

tlons (P) 788 a 

> Welding operations; Metallio electrodes for electric 

arc (P) 549 a* 

Holst. G 5e« Philips' Gloeilampenfabricken . . . . 359 a 

Holstciu-Oelwcrke Ges Bassia seeds ; Manufacture of 
edible products from , especially from com- 
pressed residues of the same (P) 428 a 

Holt, C. E . and T. Valker, Gas ; Manufacture of 

from coal or like carbonaceous material (P) . . . . 489 a 

Holt, H . and J. K. Malone. Drying machine cylinders fois * 

fabrics, paper, etc. ; Doll-head bearings for (P) 15SA* 

Holtcr, A. Potash felspar ; Utilisation of in Norway.. 183 k 

Holton. K. C.. and Hherwin-WiUlams Co. Polysulphide 

solutions , Treatment of for use as InMctlckiea 

(P) 667a* 

Holzvcrkohlunp-Iud. A -G. Sizing paper and other ad- 
sorbent materialb (P) 60A 

Holzwarth. U Lignite ; Comparison of methods for pro- 
ducing tar and gas from 683 a 

Homan. J. 0 , and W. H. Keller. Iron-silicon alloy (P) . . 6941^* 
Hommcl, W. Ooraplez ores and metallurgical products ; 

Treatment of 160 a 

Ilomolka, B. Photographic developers ; Theory of 

organic 428A 

Honda, 0. Road-making or paving materials; Manu- 

factup of (P) 760 a 

Honda. K.. and K. Kido. Iron-nickel and iron-cobalt 

alloys ; Change of length by magnetisation in > 629A • 
and T. Murakami. Higb-spei^ steel containing chiomtum 
and tnnnten ; Constitution, hj^ening, and tem- 
pering of . . 468 a 

and Sumitomo Ohukosho. Ltd. Magnet-steel (P) . . . . 

Honda, T. See Nishimura. H 44^ ffaffA* 

Uonhorsi, Q.. and J. Botge. Steel aUoyi ; Manufactuza al 

<P) ' .. ffoiw 
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H(mliont, W. C. Sm Boohont, O <X)9 a* 

Honl&JMim. L. Heat exchanger, eepeolaily tor firing inatat* 

lattona (P) ' 824 a* 

Hood, J, J. Ahunlnlom nitrate ; Manufacture of (P) . . 880 a 

Aluminoua materlala; Conversion of powdered 

Into granular form (P) 667 a 

Cyanogen compounds; Recovery of from coal 

W (P) 715a 

Petroleum oils ; Puri&catlun of (P) . , 651 a 

SnljAtur ; Purification of (P) . . 206 a. 365a 

and others. Saccharino material') ; Dect^orlsatlou and 

purification of (P) . . 87 a 

5se Jterk. F. W.. and Co 510 a 

Hook. B. 0. See Read, J . . 80lA 

Hoover, C. B. See Lamb, A. B. .. 47 a 

Hope Natural Gas Co, See Cooper, H. C. 98 a 

See Gamer, J. B 326 a 

Hopp, G. Glue ; Hetormination of tenalle strengtii of ;J78 a 

Horkenbach. K. Bile , l^urlfication of for use as 

detergent U*> .. 405 a 

Washing and cleaning process (P) . . 376 a. 459a 

Horn. A. E. Lime ; Process of treating (P) • . 626 a 

Horn, W. M. W , and Chemical Foundation, Inc. Ceramic 

articiee; Manufacture of refractory (P) 866 a 

Horaby, A. J. W. Pectins In various plants 246T 

Hfwnung. M. R. Pottery sagger mixtures , SUiclou-) — 3C6 a 

Horst, E. C. Dryer (P) 144 a 

Horton. F. W. Celluloid products ; Process for treating— — , 

e.g., or recovering silver from photograpliic films 676 a 
H othersaU. W. C , and E. li. Khead. Copper , Etlects of 

hydrogen oo 36dA 

Hottenroth. V. See Zellstoff-fabrlk Waldhof . . 204 a 

HoU. J. L. R. See Solkr. M 734 a 

Houben, J. Distillation in a high vacuum , Laboratory 

apparatus for 84 a 

Ferrous sulphide as indicator in acidlmetry. and new 

vuiumetric method for determination of jlnc . . 85 a 

Iron ; Votometrlo determination of . . 85 a 

Houdaid. See QriiloD du Bollay 2U5A 

Hougen. O. A. See Uartmaun, M. L. 365 a 

Hough. A. Nitric acid vapours . Condenser for (P) 190 a 

Hooiehan. A. £.. and E 1 du Pont de Nemours and Co 
Hydrocarbons ; Manufacture of lawer-boUlng - — 
from higher-boiling hydrocarbons, e g , toluol from 
xylol (P) . . . 32 Ha, 442a 

Hooneman, P A. and (’ K Swift. Hu'matox^lin , Pre- 
paration of ,T29 a 

Hovlaod, H. B., and G. B Frankfurter Metalliferous 

materials; Proc'css of treating (P) .. .. 415 a 

MetaUurgical process (F; . 415 a 

Howard. A. Crop production in India Improvement 

of looa 

Howard. D. L. Treasurer's report ... 102T 

Howard. G C. Paper jpulp ; Process and apparatus for 

treating (P) 15 a 

Howard. L. F. Soil . Reaction of as influenced by 

decomposition of green manures . . 419 a 

Soil ; Reiatloo of certain a< idle to basic constituents • 

of the affected by ainmoniunj soJpiiate and 

sodium nitrate S43A 

Bowwd. N. J.. and F. Hannan Water , Aluminium 

hydroxide in mechaoUally filtered 581 a 

Bovarth, 0. B. Flue gas analysts , Graphical method for 

teterpretation of • 103a. 329T 

Howe. R. M. Fireclay mixtures for liigh temneraturce . 200 a 

' Be^'actorks Manufacturent' Asms lalion . Work of the 
TecbnlcaJ Division of the — . Manufacture of 
firebrick.. liU 

See UcDowtU, J » . . 400a 

Bowell. 8. M. Furnace ; MetaJlurglt'al (P) . 457s. 603 a* 

BoveB. 8. P. Explosives f Sc ns it I ness of - to fric- 
Uonai imp^ aod new pi-nduium device for roeasur- 
ttg •erne .... . 314a 

See Mttoroe. C. E. 611 a. 834a. 835s 

Bmriate. A. Annealing maileabh iron castings (P) 416s* 

, O. W„ and Research lAi^oratorW Co Alkaline 

nbiUttcet; CooUiner fur (P) .. 810s 

Howm. 0. B. Nitration of tang or other vegetable oils (P) 790s 

Bowaon. C, W, H. See Twiss. I> F 287y 

Boyswr— nn. H. See Uakmeyer. H . . 227a 

BOftb L. W. See Hotto. O. W 880a 

Bhh. SptontelMn or hlgh-perrentage fcrmroanp'Mw , 
Bedgdof pytoKtsHe to maaganous oxkie before use 

to pvodttcllon of (P) 66la 

BiMnuJ. jr. P. See AatmOiwni. B. 8 867a 

BgMNinl. F.. aad Iiwlto* fib. of America. Hydrooarboot ; 

Frodoctlog of knv-botttol fP) .. 8S7a* 

B. fisgPltwIOQo; OotMmtoatioa of to 

«9(|ifnd «ir sru 

H€m: vnimImMm ei mtogto omowto of — 

bfttlMliMI .. #744 

.& TTTa 
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Hudaoo. 0. 8.. and 8. F. Sherwood. Hohty ; Oooortoaoa 

of nkellaitam In — 421a 

Hudson. W. O., 4 pd B. I. du Poal d« Hemoun and Oo. 

£xpkMl\3 oomposUltm (F) 24fia 

Hudson. Flue-gas analyses ; Graphical method for Inter- 
pretation of . Discussion tSSt 

Httbener, G. Synthetic rubber ; Anslytical determination 

of gora 

Huebner. J. See Clayton, R. H 881a* 

Httbnor. R. Distilling and rectifying apparatus (F) . . 640a 

! llfilsmeyer, 0. Oases ; Separation of absorbed from 

t water (P) 8a. 171a 

, Uuerre, R. Iodine ; Action of on unsaturated sub- 

stances. Pseudo Iodine value of essential oils . . fi06a 
' Ipecacuanhlc acid and its determination in Ipecacuanha . 

preparations lOOa 

Jumpsrus ujcyeedrvs oil ; Cliemical cliaracters of 467a 

I Ulittencs, K. Adliesivos ; Manufacture of from 

j Bulphlte-cetluloec waste liquor (P) IMa 

; Hflttenwerk NledentchOneweide A.-O. vorm J. F. Qinsborg. 

See under Ginsberg. 

HUttcr. C. Lead as platinum substitute; Use of .. Ifla 

' Huff. W. J. After-corrosion in the bores of firearms ; 

Cause and prevention of — — 706a 

Catalysis ; Tberoml problem In organic contact I38a 

Trinitrotoluene ; Hygroscoplclty of . . , . 186a 

Uugol. G. See Battegay. M i67a 

Uuj^es. C. M. 0 . and T. Illll-Jones. Fuel ; Manufacture 

J of artlfidal (P) I48a 

llugiies. K. W. See Hughes. J 494a 

Hughes, J. Klertrlc furnace (P> 494a 

* Lime in the soil , Action of 878a 

bewdge sludges ; Fertilising value of . Dlscuasion 181T 

Hughes, T. Chemical reacUous , Method and apparatus 

for carrying out (P) . . 144a 

, Ifugives. W. B. Copper . Idloinoridilc crystals of electro- 

depoHltcd 360 a 

Iron , Defects in electro-deposited . . . . 451 a 

Iron ; Bunns of eIectro-de|Kwltcd and effect of 

aridity of the bath on lu structure . . 434k 

Hughes, W, 8. See Lamb. A. B. .. .. .. 815 a 

Huldt, 8. See Bergluod. E. 8. . 803 a* 

Hulett, 0. A , and O A. Nelson Graphitic ackl— a colloidal 

oxide of carbon 487a 

Set ChKle. H. K 896a 

See Lowry. 11. if. .. 696a 

See NeUon. DA.. 169A 

Httiin. P I. Chlorides ; Preivu-atlon of anikydrous metallic 

- - (P) S86a 

Hull, F See Konnann. F. A 826a 

Huiot. P. I'otasslum anhydroiellurate ; Reaction of 189a 

Tetrad) mite , Application of reduttion of potasalum 

anhydroteilurate hy tine to treatment of and 

to doterminatloa of tellurium in this mineral . . £88a 

Huhi. G. P. Antimony ores; Treating 116a 

Uult. R H Sulphitc-rnllul'sie maiiufai'ture ; Method of 

indlreit bolilng, s g , for (P) 446a 

Ilult, W'. 1. See Little, E . 409a 

Muitmati. <1 H Chrome alum , Manufacture of 

(P) . . 545a, 820a* 

Human, A If . and Krstner Evaporator smi fciiglooering 
Co f^mping (-orroeive llqukls; Apiraralus foe 

(P) 6U* 

Humiston, B. Iluorliio , Action of on organic com- 

Ijouiids 82a 

and outers. Dyestuffs , Kxplosiblilty and inflammability 

of lOlA 

lluiuphrcy. If A. .Vitrogen Products Comraitlee ; Report 

of 268 

Humphreys, R. K. aod other*. Petroleum oUs , DIs* 

tillalloo of (P) 661 a 

Hunger, K Altoy (P) IOSa 

Hunt. A M. aod D. E. Fogg. Gases; Apparatus for 

r*ooling and scrubbing (P) 2d0i 

Hunt, K W Biearlting treatment of open fabrics ; Appar- 

stus for (P) 669 a 

Hunt. J. II Sm Hardy. A .. 6n2A 

Hunt. U. Wood alcohol roosumptlon ; Danger* of 88* 

Hunt. W. H. See Macintosh, A. A. 162 a* 

! ^Hunter. M. A. ami J. W. Bacon. Titanium aUoys; Mem 

trical pruperties of .411 a 

See Foote. IT W t65A 

IfnntingtOD. A. K. Obituary tC2s 

Huntington. Hebertrin. and Co., and U. 0. Mngham- 

Foruaoe tor roasUng oree ; Mechanical (P) £704 

See Btngtiam. U. 0. 

Hutea. E. Ooke-ovens (F) 43 ua 

Oolur-oveae; Be g eoe n itlve (F) 

Burl. 0.1. Futtrumtag mitt (F) t 2 »A 

But* a B^ Mfi tflNwii ftmm Osv UnI (F> T4U 



NAME INDEX. 


Textile Machinery Co. 

0' other m&terlalai 

HxiBBey. ;_^<JpOther8. Cyanldlng precesB } Electro- 

Aluminous materlalu; Purification of (P) 

and Ca^rundum Co Aluminous abrasive composltloM 

Manufarturo of (P) . . . , 

JM^pore ; Treating for use as abrasive (P) 

Hilicon carbide , Manufa<*turo of (P) 

and otliere Electrical resistance material, and process of 
making same (P) . . . . 

Hutchins. T. W, 8. Muffle-furnace (P) ^ 

Hutchinson. A , and E Bury. Blast-furnace gas , Rough- 
cJeanlng of by tho Lodge electrostatic jiroccss 

TT . 330R. 

Hutchinson. H B .SV« lUcharda. EH .. 

Hutchinson. J Cooling liquids , Means for - ■ — (P) 
Hutchinson, W B , and A Blackbume Dryer (P) 

Hutchison, 0 F , and J Barab Blown-out sliots in 

<oal mines, Analytical method for detecting 

Hulh. K F . and 8 l^oewc. Magnctisable cores , Production 
— (I’l . .... 

Hyde. A C Electric welding of iron or steel or their 
alloys (P) 

Electric welding of Iron, steel, or their alloys. Flux 
for use in (P) 

EIcctrtsies for electric welding (P) [ 

Welding of iron or steel or alloyf thereof , Means’ for use 

liv < let trie -- (P) 

Hyde. A W T Sfp Dunlop Rubber Co .. 

Hyde, R W, .SVc C-iineron, F K . ,, .♦ 


I 

IhtH)t,‘.on, " St( materials, Chemical analysis 

Ils’. K Allov (P) 

ikeda, K Hydrogen sulphide , Manufacture of (P) .. 

Ill'-mann, R Road or like (overing material; Manu- 

faiturc i,f a du''t-j)ro(j( and waterproof (P' 

Illlngvinrth, S R (Ui! , 'I'hetmal d. lompositlon of - — 

.it loV^ 1 IllfMTIltUKS 

Coals, Iiivestig.it 1(111 of ( okmg - - - Tlioory of (xiklng 
Iroaoka. P.iper . Manuf k tine of — (P) 

IrnN'rv, K L.^itm (eaiillc funi.ucs , Doors for tilting - — 
(I’> .. .. . 

Ff.irdi iimi; or li (rdeiiiiiK and tem|s'rlng, needles, pins, 
Hpikes, and like nadal artl<I(>a (P) 

ImhauHPM imd Co , and K l/'liiustadt Ilexanitrotrlphenyl 
plio«pli.ite . ProiiKtion of — • (P) 

IniDon. M Nic \yilson. I, P . ... 

ImmendtM rfiT. V. (.'luoute leather waste , Delannlng 

(P) ... 

Imineihelser, C '^iiliilniiK add in leather and In nulmal 

hides, Deteinfmation and iH'hatlour of free 

Impeil.'il Tru‘'l for Em oaragement of Sdentlflc and In- 
duct lial Rest\ar('h, alul O S Stanturd Tungstic 

add, Rciovert of from ores (P) . ' 

Irapor* and By-l’rodiUiS Co Sft> Appelbaum. A T 
Improved l.qmpinrrit Co .SVe Abl>n11, T, 8 
Improved Paper Midiiiiery Co See Haug, A J 
Indej" ndent Uunp and Wire Co S e Idebjiann. A J. 

.see w't Iger. J A ... 

IndciH-ndi nt Minos Sim King Co See Ward. R 0. 
Industrial A])par.stus Corporation Sugar solutions; De- 
f. ( .it ion of - - - 
Si>' W illiatiHon, < . B 

Indii'^triil Clicmiial ('o See Randall. J W. U, 

Indiistrl.d Eledrle rniiiaio Co See Snyder, T 
Industrie A' Muntmiiw Maat'>th.appij “Titan" See Van 
(ter 'room, .f d W if 
Ingersoll-llaml Co S,e IWycr, H 1- 

Ingvaldscii. T. and L IWumnn /i-Dlmclhy InmluolnMiniI- 
dehvdo , I’rep ir.it Ion of - 

Sugars, Oxidation of by mercuric acetate in 

presence of ainuionia 

lunes, .T llardniss , Measun’tnent of high degiees of 

Ino.ive. K Steel , I'stiiiiatlon of carbide carbon in 

Inslev If . and A A Ivlein Sillia bridt , Constitution and 
mlcrostrudnre of - - and elianges involved 
through rejveatcd burnings at high temperatures 

Instone. A J. I'Teer.liig media (P) 

International Cellulose Co. See Ostenberg. Z. 

Intcrnat lonal Coal Produefs Corp. See Rouge. W 

See Smith, C U 

International Oasolcno Vroocn Corp. See Faust, S. D. . . 

Nickel 00. .S« SUnloy. B. 0. ■ 

iBternkUonal NitrogcD Oo. See E«Id, J. H. .. 1021 . 


118a 

690a* 

450a 

192a 

297a 

120 a 
145a* 


751a 
H27a 
21 tU 

476.1 

315a 

162a 

520a* 

575a 

724a 

70 a* 
698a 
mSk 


400R 

823a* 

689a 


HIT 

133T 

361a 

340a* 

70a* 

282a 

322T 

460 a 

731a 

22a 
594a 
597a 
541a* 
576a 
30 A 
C94A 

202a* 

76a 

783a 

272a 

371A 

TI2a 


275.A* 
836 A 
647A 

233 a 
51A 
624A 
3-’ 5 A 

.S25a 

510a 

695a* 

756a 


International Oxygen Co. 8m Benjamin, K. 0 660A* 

International Pr^pttation Go. Electrical separation of# 
j suspended material from gases (P) •> .. .. MI4 a* 

Potassium compounds ; Recovery of In cement 

I manufacture (P) Mfi 

See Anderson. E 7404 

See Davidson. J. 0, SMA 

See Nesblt. A. P. . . 810A 

See Schmidt. W. A . . 393A, 476 a. 6S8 a, 588A 

Se^ Stringfleld, 11. B 676A 

See Welch, H. V . . 2801, 4674 

Se4 Wolcott, K. R, 2574, 8214 

Internationaio fles. flir Trockenanlagen. Dryer ; Tunnel 

(P) 6194. 7784 

Internatlonalt Isolations Kompani A./S-Tkas. Thermal 

insulating bodies ; Manufacture of (P) . . 2084 

loka. U Fish oH , Itemoving the odour from (P) . . 4054 

loklbo. K. Graphite and temper-carbon obtained from 

cast-iron , Crystalline nature of , , . . 7864 

loncseu. A., and V. Vargolicl, Reducing sugars ; Volu- 
metric determination of 8294 

Ionl(lc8, A C., jun. Gaseous fuel burners (P) . . . , 994* 

Tunnel kiln for heat-treatment of bricks, pottery, and 

the like (P) 2974 

Irarusta. L. A B Agglutinantfor conglomcratlonof coal(P) 2804 
Irlnyl. A .T Heat exchanger for condensation of petroleum 

or tar vaijours, etc (P) .. .. 8104 

Iroilne Co. of America See Hubbard. P 8274* 

Irons. R 11 . and Central Iron and Steel Co Steel , Manu- ' 

faeture of (P) . . . . . . , 8764 

Irvin. R See Koliraan, U A 1701, 6874 

Irwin. Dc W 1) , and E M. Knowles Drying machine for 

Olay (P) 2144 

Irwin. W W'asiiiug and tiegreaslng plant ; Beater-arms 

for Iwnzine (P) . . . 8414* 

Isaacs, M. R Coating compositions or paints (P) . . . 697 a 

Ishiw^ara. T Magnetic susexiptlblllty ; Variation of 

during allotroplc transformations and melting of 

some substances 620 a 

Islng, G . and H Borofskl, Graphite ; Enclosing pieces of 

In refractory metals (P) . . , . . 303A 

Isko Co See Wolf. F W 3931 

Isler, M See Soc of Chem. Ind. In Basle . . . 778 a* 

Jsola Go3 fur War me und Kaito-Isolierung. Double-walled 
glass vessels on the Dewar system ; Manufacture 

of (P) 306 a 

Ison, E M See Rlelimond, HD, . . . . 165R, 585A 

Issoglio, 0 Ri(v. Chemical composition of natural and 

polished lUalian . . . . . 774 

Rice, <;heini(al composition of residues from treat- 
ment of — . . . ... 77 a 

Ivcrsen. H M Gas producers (P) 664 

Iversen. P Phosphoric acid ; Volumetric estimation of 

by Neumann’s method 7074 

Ivcrsen. R Solder for metals, particularly aluminium (P) 

3721, 4984* 

Ivinson, C IT., and 0 8 Roberts Coating concrete etc. ; 

^ Composition Impervious to oils, spirits, water, and 

the like for (P) . , . 6044 

Paint or composition for (overlng tho surface of metals 

and other materials (P) .. 757 a* 

Iw'asakl. C. Coal , Fundamental study of Japanese 6204 

lyor. K. 8 , and J. J Sudborough. Oleo-resln from Hard- 

zrickta yin-tata .. . . 3424 

Isqulcrdo, .1 M Filtering ai'paratus (P) 4374 


JalMjulay. E Vanadium in steel ; Determination of .. 822 a 

Jackson. A Iron; Production of (P) .. .. oqia 

Jackson. C M See Carrutliers, J. H., and Co 1464* 

Jackson, I) H See Venable, F. P . , , 402 a 

Jackson, E W. See St,ead, J. E. . . . . . . , . ISOrt 

Jackson. J 8 . and J. Kowloy. Sulphur In mineral oils ; 

Lamp method of determining 418s 

Jackson. R. F , and C L. Olllls. Sucrose ; Double polar- 
Isirtloii method for estimation of and evalua- 
tion of the CIcrget divisor . . 684A 

Sucrose; Uenfeld's double polarisation method of 

determining . . , 87 qa 

Jackson, R and Woatinghouso Electric and Manufacturing 

Co. Resins ; Hardening synthetic (P) . . 78^. 

Jackson. W. 8 Peat dryer (P) . . . . 3584 

Jacob. E. See Kling, A. ..•* 

Jacob. J. See Gardner, W. E. . , , , ^M4 

Jacobi. K. J., and Pacific Coast Borax Co. Fotaasiiun aaHa 

and borax ; Recovery of (P) . . . . , . fifitA, 

Jacobs, B. R., and 0. S. Bask. Wheat flour mUltiiM : ' 

ratory control of 
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rioB 

JMolk., O. B., MMl Air Bednolloa Oo. Alkfttl oy»aktM; 

PnMtttOilonvif (P) lOdA 

OywaMfl* ; lUnafactore of (P) 74® a 

JmoIw. L. M. ^ OitMon. W. H S&SA 

JmoU. O. B. Lumber ; Drying And curing (P) . . 336 a 

JmoobA, W. A., and B1 Heidelberger. ArsenlcaU ; Plan of 
jurooedure Ibr tyntheals of for chemothera- 
peutic rcaearch 41 a 

N-Arylglycino-araonlo acids ; Amides and alkyi amides 

of 41 a 

N-Aryhllycine-arsoniu acids , Aromatic amides of 42 a 

N-Arylglydne-arsonic acids ; Ureidos and «-subatltuted 

ureidesof 41 a 

Sm BookefelJer Institute for Medical Research 

207A*. 813a*, 849a. 427a* 

Jacobsen. R, A. Solder for aluminium (P) 520 a 

Jacoby. M. Catalase of bacteria 16 Sa 

and others. Starch ; Supposed fission of by formal- 
dehyde 421 a 

Jaoombs. J. U. B. Electrodeposition of metals (P) . . 725 a 

JacoTlelio. P. Electric furnace (P) 120 a 

Jiger. C. Paper pulp ; Colouring with sulphur dye- 

stafTs (thiophor dyestuffs) (P) 

JIneoke, E. Ammonium sulphate ; Melting and boiling 

points of . . 

Zinc smelting ; Theoretical principles underl) Ing . . 

Jagenberg. E. Drying yam windluRS, particularly paper 

yam ; Apparatus for (P) . . 263 a 

Jagenberg. F. E. Bleaching paper larns and fabrics (P) . 4O0 a 
J agerspactier. C Ste Soc. of Chem Ind In Basle 5 Sa. 77Sa* 
Jakova-Merturl. G Iron, steel, or cast-iron , IHreet and 
romplcta transformation and reduction of irou 
ores to (P) 

Jakubowlcz. W. See Burst In. H 325 a, 

James, 0. ^Ve Smith. M. M 

James, C.C. Fertiliser, Manufacture of plwjepliAtlc (P) 

James. E.M. Argo. W I. .... 

. James. H B jiw Henderson, it B 
Jameson. P £. Chinese wood oil (tong oil) ; Influence of 

free fatty acid content la >alaatiou of by the 

Browne polymerisation test . . 

Jamleaoo. O. 8.. and W. F. Baughman. Cottonseed oil ; 

Chemic^ composition of ... 

Okra {AMmoMthm f*cul*nttu) seed oil 
Sm Baughman. W F ... 

Jander. 11. Arsenlous and seteulous oxides , .Vpparatus for 
recovery of — from p) rites (P> 

Fraettonal distUlatUm of sulphuric add and other 

liquids, Apparatus for (P) 

Janea, H C , and K I du Punt de .Vemours and Co Heating 
drum (P) 

. Janka. J. Drying drum with sectorial compartments (P) . . 

Jaakon. H. S*t Dietrich. W 

' Jaakower. I> Robertson. J H . . 

. Jaanasch. P . and E. 31. AtU-rts Sulphurk acid ; (Juanti- 
tative produettun of from sulphates and sul- 

phides (P) 

JaaSMU. C. Bagasse ; Deterioration of oo keeping . . 

Jaatsch. O. .Sm bchoelder. W. 

- JagMt, B. Discharges oo wool 

.Jaam. V. Aiuminium-eopper-tinc ; The ternary system 

with special reference to the xlnctonu'r of the 

eqnllibrluni diagram 

Jmnala^J). 0. Distillates. Ltd 

Jamod, A. Bpirits and ali oholic liquors , Ageing — ( P) 

JanaH T. D. S 00 Veltch. F P. ... 

Jarvis, O. A. Steel ; Manufacture of — (P) 

Jarvis. J. O. Cettuiose acetsf^ composition . Manufacture of 

(P) .. 

BHroouItoiose film of low ioflamra ability (P) . . 

PymrjrHii products , Maoufat-ture of - -- (P) . . 

Pytoxylla sheet of low tnflamimiMIlty (p) 

Jatft'Wtxk fir pfianxikhe Fliilstotfe Fibre from typha 
sse^ : Treatment of - for use In maaolaeturlag 

^ toxtiiea (P) 

Jgluan, »nd Titan Co. A Tltanhim eompounds ; 

Bxtracibig from liUoiferous material (P) . . 

Jaakd, Mijaaseti. A Co., Naaml. Yenaoota Glaafabriek " Ia»sr- 
dam ” vorbeea. Glass famace |P) . 

JtflsrlMi. B. A. W., and F. E- Morton. Cooling and lh|ae- 

tesIkMiof gaseous Buhls <P> 

Js ilrtf Borto Cnrp. Morton, F. K. . . * . . 

. f. H. Sodhim nitrate sohittoc«; ElseCrolysis of 

Mslag a eopfwT anode Sign, 720a 

. fMm, g«l Ahwdnlnm CnsClngs Oo CartlaiS ; Pro- 

dMUonof (F)‘ 90U 

(P) gwn 

Am FMIIlBir» B. 

, NC. 


dOA 


818a 

492a 


196a* 

741A 

768a 

634A 

82a 

476a 

697a 

521a 

4l7i 

417a 

20A 

20a 

93a 

sesA 

609a 

339a 


403P 
380A 
259a, 291a 
.. 293i 


67a 
I2a 
67Ua 
152 a 

455 a 

541a 

719a 

686a 

653a 


3gOA 

334a 


267a 


619a 
71 8a* 


•77A 




471* 

FTin* 


PAgg 

Jsnk^ U. 8. Petroleum prodhots ; Apparatw for treating 

(P) 7a 

Jennings, A. L. ''Washing coke and like materials ; Appar- 
atus for *(P) 441 a* 

Jennings. W. F. 5ss Chew, L. t87A 

Jennlson.F. H. Lake pigments from basic dyestuffs ; Use of 
tannic, arsonlons, and phosphoric acids in pro- 
duction of 41ls 

Jeany-Uens, E. 5«s Wlrth-Frey, B. 6S8A* 

Jensen. U. R. Hydrogen peroxide ; Preservation of . . fiOfiA 

Jenson. M. 0. F. Metals and metallic articles ; Preservation 

of (P) g94A. 788 a* 

Jensen. O . and Xorsk Hydro- Klektrisk Kvaelstofaktieselskab. 

Mtrlo acid and nitrogen tetroxide ; Production of 

pure concentrated from nitric acid containing 

oxides of uitrugou (P) 108 a 

Sfe Borgvo. E 460 a* 

Jeutach, E. Aniline Black ; Printing process for . . 400A 

Jordan. I). 8. Industrial chemist , Evolution of the — . . 875E 
Steam boUen and plant using steam ; Causee of loss 

in 376 e 

Jermain. H F . and Winchester Repeating Arms Co. Iron 

or steel articles , Colouring (P) 548 a 

Jemstad, A. Morphine in opium ; Determination of . . 76lA 

Jeroch. W., and KriegsausschuH* . pflauxl. u. tier. Oole u. 

Kette. Fat: Obtaining from sulphite-coUu- 

lueo liquors by biological moUtods (P) . . . . 663 a 

Jotter. E . Chem. Blclchertd 'Basket or binding materisl 

from hop stems , Manufailure of (P). . 102 a 

Jewell. A C Btllb (P) 712 a 

Jewett. F F .Vrr Holmes. H N 70 a 

Jirxa. F. Potasaiuin pluinblte , Oxidation ol to 

plumbate with alternating current .. ,. .. 655 a 

Juachim. J , and J. Sdiulte. Lliuo ; btaklug (P) 267 a 

Joachlmogiu, G. Digitalis leavcH frttm 1-year and 2')ear 

old plants , Activity of - - . . . 762x 

Dlgttatisjuav CM , Valuation of 657 a 

Selenium and Wllurlutn , Plianuatvlogy of — — . Action 

of their acids on ba< U^rla .. .. 704 a 

Job, A . and II Gulnot. Arsine dcrl\atl\e8 , Prejukratlon 

of (P) W2 a 

Job, P. and <1 Url»alo Sulphuric Ions; Detection of 

masked In complex subatanoea 363 a 

See Clmuvenet 78lA 

jrmsaon, J. Wrought Iron , 8uj)erfi<lal luudenlng of - --(P) 371 a 

Jdrgensen. A 3 cast as It (h ( ur* In nature .. .. .. 129 a 

Jcirgens^'n. C V pNrolueitc , Method fd treating -- - (P) t3A* 
Joffe, J H .8olls . Hsdnajen Ion f oncentrallon measure- 
iiwnt.M ol in connexion a lih llwlr I luw require- 
ments 523 a 

Llpfuan, J G . . . . . . . . . 793 a 

Jolumsson. D Abletlc arid .. .. .. 1®8 a 

Jolm. H Aldehtde coiMiensatlou product ca|«bl« at toeb- 

nliwl utilisation , Manufai ture Of (P).. 826 a 

Johns. C U . and A J Finks Bread , Manufactum of 

. (P) .. 831a 

and others Globulin of the coconut, f’rwos nuctftra . . 169a 

Maixe gluten roeai ; Nutritive \aliie of romnierrlai ■ 381 a 

Johns- SUnvlIle Co . If. W. .v#s Bliristensoo, G SASa 

Johnson. A G, .See AtanAsufT. D 243 a 

Johnson, C M Steel alloy (1*) , . 548 a 

Johnson. F. Copper . Influeocn of rohl rolllttg on phyalcal 

properties of - HOE, 36®A 

Johitfon. J Dlsaolver , Bapld - - (P) 739 a 

Mixer (P) 73® A. 773 a 

Johnson, L.. and H Brearley IfardiveM (d maleilala ; 

Apparatus for testing llie trail — (P) . 352 a* 

Johnson. L. A Belting flax (P) 718 a 

Johnson. M J. Biistoi, W. If 71 A 

Johnson. N. C (Vment , Mixing of and apparatus 

tberefor (P) 25flA 

Johnson. B L Foirtbenware tiodles ; Preparation <d 234 a 

Johnson, T B, ami others Aniline and elh)l alcohol; 

CaUt)irts which prora<ite reartloo between - 594 a 

Johnaoo, W Mineral oils ; Prorees fat UaaUag tP) 716 a 

W. MrA Copper-lead smelting procesa (P) .. 33 »a 

Mineral- manure pnw^ (P) 4®8 a 

Emettlng aysteas ; Hennetic aalt IP) *3®4 

Zinc remting proccee ; KbuJIknt (P) SWe 

Johnaoo, W. T . )un. .‘hw Ayeri, 8. II ••k 

Johnston, A. W. 5ee Phelpa, E, 1) 

Jotuwtone. O. K. 5m CaxntUiert. J. U., ami On. . . . ■ 1454* 

JoMboM. P. Analrrta of ptactoHaUs ; Fliy^MHsheMkal 
HMibodfoe AFF*kaUoE u> ntWlF «»Wum 

plHHpliiiten lw*5 

UtetEW E <t tIgttMi; AFpamlMi tw iefM FrvparatlM 

vf ayoifiii wmtmm 




NAME INDEX. 


Joljr. J.. KnA J H, J. Poole. Alloy* ; Effect o{ centrifuging 

T “-7 <<11® •tate . . . . .260 a 

wad , A^mpt to eeparate Into isotopes by ’ 

centrifuging in the liquid state . . 'i . . 269a 

Jonas, E. Su Brlner, B . ' . , , , 

Jones. A., and U.8. Smelting Furnace Co. Smelting 

furnace (P) “ 373^^ 

Jones, A. H. Ore-separating device (P) . . . . ioia 
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Kobllsehok. E K. Fuel ; Manufacture of solid (P) . . ftTl 

Koch. K. Sec Eller, W 7171 

Koch. T., and American Platinum Works. Alloy (P) . . 4081 

Kodcrn. F. and others Nitric acid manufacture by 

Schoiiheir’s arc process .. .. ., .. 8171 

Koeddlng, W , and W. J Lemp Dealeohollslng liquids (P) 7011 

Kdgel, P. K. Colouring matters of flowers ; Use of In 

colour photography 5881 

Photographic colour process , Theoretical basis of n 

direct by means of coloured substauccs . . 427l 

Koehler, A E Arginine , Detc'rinlnatlon of . , . . 0181 

Kuhici. E. Alcoholic ferment if Ion by yeast .. .. 7321 

Yeaht ; Kliytbiiiio phenomena m growth and ferraonta- 

t Ion of , . . 7321 

Kohler. J It Shellac siirroguto and process of producing 

Bailie (P) . . . , , . . . . . , 2411 

Koohler. W. Gases; Oxidation and reduction of (P).. 8231 

Koehler and others Nitroglycerin ; Application of 
I )(• Vania’s method to determination of nitrogen 

In 705 a 

Koehhnuiin, 0. A , und Co , Slurkc-Zuekerfabrlk A -Q. 

Pulufo sGirch , Process for preparing loodstulTs In 

tho nianiifiuturo of (P) .. .. .. 401 

Koolsfh, F. Picric acid , 'Poxiclty of 847 a 

Koelscli, If. Rusting of Iron ; Prevention of (P) .. 66I1 

Koelseli Industrial poisoning 2051 

KOiilg, A Rouiiet and pepsin ; Tnfluenco of temperature 

on enzymes, especially on . .. .. 7951 

Koenig, W. Rangoon beano , Hydrocyanic acid In 5251 

Kdnigl, Bau- und Bergdircktlon, and Zeller und 

Ginclin. Shale oils ; Process for obtuiulng la 

total y carbonising retorts (P) .. .. .. 561 

Kocssler, K. K. See llanke, M T. . . . . 760 a, 760a 

Koctschau, R , and Chemical Foundation, Inc. Mineral 
oil of high boiling point , Converting into pro- 
ducts of lower boiling point (P) 99A 

and others iJnw't'd oil vanilsh ; Substitute for (P) 7571 

See Albrecht. E 1511 

See Harries, C 7651 

KOttnitz, C -SVe Deutsche Knlol-A-O .. 132 a. 182a. 8134 

Koctzle, A , and Rohm and Haas Co. Tanning materials ; 

Manufacture of (P) 606A 

Koffroth, K K Briquette presses (P) 1491* 

Kohlc und Erz Ges Ores, metal oxides, and the like ; Re- 
duction of (P) . 6011 

Zinc and corundum , Alumlno-thermlc process of ob- 
taining (P) 0621 

Kohler, W. J.. and otliers. ^Mctal moulding (P) . . . . 162l* 

Kohler. See Marqucyrol 628l 

Kohler Co Cast metal objects ; Production of (P) , , 117l 

^ Se^ Kohler, W. J. 1021* 

Koliindorfer, J. Fullers’ earth for oil refining ; Prodaction 

of (P) 721 

Kohlschiltter, V , and J, E. Tuscher. Copper hyrdoxlde ; 

Formation aud behaviour of .. .. 6661 

and O. Waltl^r. Elmo mortar. DisBolutlon and 

peptisatlon of solids 25l 

Eohman, II. A . and R. Irvin. Bread ; Manufacture of ^ 

leavened — (P) 087l 

and others. Bread ; Manufacture of leavened (P) . . 170l 

Fat for shortening purposes ; Manufacture of com- 
minuted edible (P) . . . . . . . . SM4l 

Kohn, A. A. See Sperr, F. W.. jun. 283l 

Kohn-Ahrest, E Aluminium spontaneously oxldisable in 

tho air . . . . . . . . . . • . . 158l 

Kohr. A. A. Arsenic in sulphuric acid ; Rapid determina- 
tion of — — . . . . . . . . . . , . 6141 

Kolbe, K A. Mineral oil refining ; Recovery of waste acids 

from 488 Ik 

Kollor. K. Steel Ingots ; Furnace and process for heating 

(P) 291 

Kollin. F. Stripping colour from wool fibres (P) , . . . 164l 

Kolnvcr. J. A. See Raiziss. G. W. . . : . . . . . 184i 

Kolshorn, E. Solutions of organic substauccs ordinarily 
insoluble in water , Preparation of aqueous ■■ - 

441 

Kolsky, G . and Diamond Match Co. Wool-scouring liquors ; 

Process for treating (P) I861 

Kolthotf, I. M. Add and basic functions ; Indication of - - 

and their determination - . 887 a * 

Acids; Electrometric titration or mixtures of — — ., 316i 

Achls ; Icsloinetrlc determination of . . . . 1744 

Alcohol and water ; Determination of comjp<^tton of 

mixtures of by measurement of elet^cal 

conductivity . , SO81 

Alkaloids and their salts; Oonduotometrlo tttratkm 

of 

D 
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Kolthoif. I. Vl.-~eontinu 0 d. 

An^monia. nitrates, and nitrites in water ; Oolortmetrlo 

determinatioi;> of TCla 

Calcium group and msgnesiuro ; Precipitation of 

the 7®aA 

Oaroonio acid and its salts ; Conductomotrlo determina* 

tloo Ot 7S5 a 

Chlorates ; lodomotrio detennination of . . 155 a 

OocMluctoraetrlc titrations ; Use of in neutrallsa* 

tlon analysis Neutralisation of acids and bases . . 520A 

Conductometric titrations ; Use of In neutralisation 

analysis. bimulUncous titration of ditTcreut acids 

or bases 6S0 a 

Oonductonietrlc titrations ; Application of in 

neutralisation analjsU. Titration of combined 
weak acids or bases in salts Displacement curves 558 a 

Ferricyanide and fcrrocyanlde ; Determination of fllA 

Heavy metals; Acidimotrlc determination of In 

their salts . . . . 707 a 

Iodides ; Oxldatlon-potentiometrlc titration of 

in presence of chlorides and bromides . . . . 220 a 

Iodides : Estimation of . 155 a 

Iron ; lodoroetrlc determination of . . . . 46 a 

Organic acids ; DUsorlatlon constants of as moans 

for their identification 703 a 

Phenols ; Conductometric titration of — — . . 717 a 

Phosphoric acid and Its salts ; Conductometric deter- 
mination of . . . . 735 a 

Pyrophosphorlc acid ; Third and fourth dUacK'latlon 

constants of . . . . . . . . fl87A 

Quinine salts ; Dctcttlon of other alkaloids In . . 312 a 

Sodium thiosulphate solutions ; Tltiatlon of .. 40 a 

Sulphurous acid, Neutralisation curve of .. 155 a 

Tin; Precipitation of hy iron .. .. 747 a 

Weak acids ; Titration of with weak bast'S . . 706 a 

Koono. S. Metals , Variation of thermal conductivity 

during fusion of 260 a 

Konsortium fdr Elektrodiem Industrie Acetaldehyde; 

EToparatiuii of from uf'ctylono (P> .. 427 a 

Aoetle add of high comx'nLrallon ; Produttlon of 

from gases coutainhig acetic acid vapour (l*> .. 301 a 

Ethyl acetate ; Manufacture of from acetaldehyde 

(P> 8.U 

Indigo derivatives; Preparation of (P) .. 390 a 

Liquid fuel; Pitsluctlon of tP) .. .. .. 29t)A 

Mercuric oxide , Klectrolvtlc pro<hutlon of — — (P) ,, 3 {5 a 

Mercuric oxkle ; Manufacture of high-grade (P) , . 205 a 

Mercury sludge from cafab-tlo procenwis ; Conversion 

of Into metallic mcrcurj <P) 502 a 

Paraldehyde; Production of <P) 407 .a 

KooU. E. 5es Ifahn, A 735 a 

Kt^MCSewtkl. W.. and Z OruEevvskA Colloidal gels; 

Toxldty to sera and phislcal properties of 205 , a 

Kopeloff. L. Se« Kopelofl. N 108 a. S80a. 608a 

Kopeloff. N. Sugar deterioration ; Prevention of raw 

by use of superheated steam In centrifugals 667 a 

Sugar; Effect of varying the amount of “Inoculum” 

arid concentration on deterioration of by 

moulds 523 a 

and L. Kopeloff. MouM fip<5re.‘) ; Presence of en*ym«i 

in .... 168 a 

aad H. Z. E. Perkins. Sugars; Dctcriorallou of Cuban 

raw In storage . . . 553 a 

and othen. Levan ; Formation of by mouhi 8por«*a 668 a 

Sugar ; Effect of concentration on deteriorative activity 

of mould spores In 380 a 

KopieU. A. Set Fuchs, 0 30 a 

Kopp. F, J. Set FeUlng. W A 819 a 

Koppel. J. Molybdenum : Detection of t»y means of 

xaothlo add 86 a 

Kqppera. El., and Koppers Co Separating llgltt oils from 
hashing oil and regenerating the latter ; Apparatus 

for (P> , . 398 a 

Koppers Co. Set Baaore, C A 80 a 

See Becker. J 5 a. 4.19a 

Stt Darrin. M 165 a. 757a*. 757a* 

8tt Dads. H. 8. «0 a 

Stt Irttterle, E. A. 8 oa 

8tt Koppers. H 39 Ma 

8m Sjperr. F. W.. Jun 283 a 

8tt Van Ackereo. J. 7 a 

,AXutc*jnikU A., sod others. Catalysts for coo version of 

diaso compounds 610 a 

Kornuuin. F. A„ and W, F. fluil. Petroleum redaction; 

hwxm of (P> 329 a 

Konfetd, O. Sm Rothmund, V 19 a 

KoraeH. J. Silk; locroaslog the strength and elasticity 
and jireveotlng or denvasiag the sutwequent 

weakeniiig of fibres of loaded (P) 186 a 

Silk : Maaufaeiure of ( P) 482 a 

Wool, hair, or the like, and vegetable fibres; Manu- 
facture of <P) 482 a 

Xoften, f. Coal ; SweUiaCi^f during coking . . 713 a 

Ko<iiiann,ar Lime; Slaked and milk of lime .. 446 a 

Komi, A. S., fMe ; Oatalytfe rednotloii of unsaturated 755 a 

nraM vtttooaolmlU; I)etera^^ .. 7«U 

CmnI, W. Taeaui tubas : PiodiMCion atoatrapoaltlva 

riss twds sto ih ** iSU 


Kothny, B. 0hrome>nlokel steel for aeroplaaa ahalts; 

Production of IMa 

Cl> ome-uiokel steel ; Influenoe of deoxldatloii and 

time of Bolldifloatlon on quality of electro- . . 299 a 

Chrotne-nlokel •stools ; Substitutes for .. .. 114 a 

Kov&os, B. Sts Llpp, A 168 a 

Kowalke, O. L. Oopper-alumtnlum-lron bronxe as add- 

resisting alloy 158 a 

Koydl, T. Sugar lost by suporheatlng In tho refinery; 
Determining content of caramel os a means of esti- 
mating 420 a 

Kraomer und Flammer, and L. 0. Kelber, Detergent oon- 

- tabling active oxygon ; E^paration of a (P) 164 a 

Kraft, J. L , and J. !>. Kraft and Bros. Cheese ; Sterilising 

and an Improved product produced thereby (P) 171 a* 

Kraft, J. L., and Bros. Set Kraft, J. L 17U* 

Krais, P. Fibres and yarns, especially of artificial sUk and 

staple fibre ; Tensile strength of . . . . 829 a 

Hotting of bast fibres ItA, 443 a, 810a 

and K. Diltx Wool and vegetable fibres; Analysis of 

mixtures of 512 a 

and 0. ROhm. Vegetable fibres ; Process for making 

lustrous (P) . . 292 a 

and P. Waentlg. AllwOrden’s reaction wltli wool ; Causes 

of 829 a 

Kroisy, A. Sugar factory waste watess ; Formontatloa of 

by yeast 420 a 

Kramer, A. Set Crowley, R. J. 271 a 

Kranx, C. Set Votowk, E 76 a 

Kratz, G, D , and A. H. Flower. Vulcanised rublier ; Effect 

of certain accelerators on projx'rtlcs of . . 767A 

and others. Vulcanisation of rublaT , Action of cvirtain 

, organic accelerators In . . , . . . . . •iTSA 

Krause, B. Set BlUclior, H 242 a 

Krause, G. A EnmNlons and susiicnslons , Thickening, 

drying, and effecting chemical reactions In (P) 437 a 

Evaporating Ikpilds hy spraying (P) 58 »a 

Krause, G A., und Cc». Chlorate exploHlvca ; Manufacture 

of (p) 803 a 

Krause, II, Jlydroxytrlmothylrm glyclnc ; Preparation of 

(P) 17<1 

Krauskopf, F C aud L 11 Purdy Gas analysts ; I*rc- 
paratlon of a hydrochloric add solution of cuprous 

dilorldc for uhc In . ... 316 a 

Krauss, W , BlHw.3rdcr Selfcn- und Glyccrlnfabr , and W II. 

Hofmann Saponin or similar substances ; Pro- 
duction of from vegetable cxlrads rlclr In 

sugar or oilourlng matt«-rs (P) .. . .. 2S1 a 

Krebs. G . Geka-Werke Offt'nhach ^lgnaI IlghU and fire 
lialU , Manufacture of ~ — free from metals and 

shellac (P) 430 a. 735a 

Krels, If. Metaatnnnlc add ; Soluble — — - . . . . . 280 a 

Kreniann. H . and If Marktl Anllpv rlne-l>onzoic ai W ; Tho 

system . lullueme of «ul»slltullon In the 

component! on the equilibrium iu binary solutions 657 a 
K remers, li. C. See Owens. AW . . . . . . . . 402 a 

Kres.-. (>. Cottonvee<l hull fibre , Cooking for pulp . . 263 a 

. 5 CS Hawley. L F. 821 a 

Krleger. A. llyilrogon sulphide , Separation of from 

gases (P) . . 722 a 

Kriegsauaschuas fdr Ersatzfutter Qes Fodder , Prot'css tor 
better utilisation of iiutrlUvo Value of Inferior 

(P) .. , 347a 

Krlegsaussrhuss (Ur pflnntlh he. und tlerische Dele und Felto- 

Kat ; I’TOducllon of by niltivation of mould- 

fungi (P) . . . . . . . . 417 a 

Yeast masses ; Extraction of fat from (P).. 750A 

Yeasts ; Process for stimulating fat formation In 

(P) 168* 

Set Jeroch, W. . . 663 a 

Krdhuko. Asphalt-rock ; Synthetic , with sporlal 

reference to Zimmer's process 336 a 

Krogh. A. Das analysis apparatus, accurate to 0 001%, 

mainly designed for respiratory exchange work .. 612A 

Kron, B. Flbrea for manufacture of pasteboard suitable 
for saturating with tar. for roofings, linings, or the 

like ; ObUlnlng (P) 483 a* 

Kronenberg. E.. sen. Nickel-plated Iron and stool ; Pre- 
venting from mating (P) S02A 

Kronstoln, A. Varnishes for printing Ink for copper of sine 

platos, lithographic stones or Imoks (P) , . . . 122 a 

Hronse, C. C. Degreasing apparatus (P) 497 a 

D^jxeastng hides and skins preivAratory to tanning (P) 497 a 
K mber. O. Dlphenylens sulphide In coal Ur .. 717 a 

Set Welssgerber. H 716 a 

Krfiger. J. J. Drying granular and other sabsUnccs (P) . . 213s 


Krapp. F.. A -O. Oroaonwerk. Alkali-bearing rocks : Treat- 
ment of for production of cement with voU- 

tlllsation of the alkali <P) 

Portland cement : Manufacture of (P) .. .. 887i 

Salt lokitlona. espeelally sohitloos of poUMfium talto; 

Clarlficatkm of (J^ ** 

ud W. Kaaffmann. Ore* ; Treatnuiit d( (P> . . 871 


Krart, H. R., uid 0 . F. Vm DqIii- Hodt : Adiorhem power 
I of ~ oonpiied wtUi thkt of blood .. 
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Kryder, F. L. Eubber waste ; Reclaiming and regenerating 

* ” • " - (P) . . . , . . , . , ^ ^ ^ 406a 

7^,' Snyder. Rubber waste ; Apparatus for • 
reclaiming (P) _ 495^ 

Krynltsky, A. I. Copper-aluminium alloy ; ExpeAsnce with 

a 91 -9 

Kryz. F. Authooyanln colouring matters of the beet-red 

group ; Occurrence and reactions of . . . . 442 a 

Gledltsclila (black locust) seeds ; Oil from, and enzymic 

properties of 240 a 

K. and T. Chemical Corporation. Kitchen, P. T. .. 100 a 
K ublerschky, K. Dehydration of liquid mixtures, eg., 

aqueous phenol, by distillation (P) 480 a 

KUchcnmelstcr, II. Hop bines ; Manufacture of textile 

fibres from (P) 482 a 

KUhl. H. Salts of heavy metals , Manufacture of (P) 571 a 

Kfihn. E Xylollte ; Production of non-expanding (P) 367 a 

Kilhu, P. Regenerators for smelting furnaces and the 

ilke (P) 602 a 

Kfinkele, M. Weather-resisting buiiding material ; Pro- 
duction of (P) 821 a 

KQnstler und CJo. Pilling material for gas-absorption 

towers (P) . 507 a 

Kdppors, K. Glass capillary tubes of a prescribed Interior 

form ; Manufacture of (P) 784 a 

Glass tubes , Manufacture of reinforced (P) . 460 a* 

KUttner, F., and others Waste liquors; Purlfltatlon of 

alkaline contaminated and coloured w’lth 

organic impurities (P) ^ 6.54 a 

Kuever. R. A. See Dunlap, P. L 464A 

Kuhn. A. D J. Sulphite alcohol ; Influence of digestion 

conditions on quantity of waste lye in nianutaeturg • 

of . , . . 226 a 

Kuhn, B M. Drjer (P) 260 a 

Kuhncit, W. A. See Wrinkle N 657 a 

Kuhnt. 0. Magnesia mixture 641 a 

Kummler & Matter, A -G. Kvajioratlon of water from 

aqueous liquids (P) .. . .. .. .. 287 a 

Kuotz, W. J. Dryers ; Rotarv (P) . . . . . 740 a* 

Kunz, K. Iodoform reaction for detecting alcohol ; Sensi- 
tive form of Lleben’s — ■ — .. , 764 a 

Kunz-Krause, JI Magnesium-ammonium phosphate; 

Mlcroehcmical two-phase reaction for 707 a 

Urea ; Behaviour of towards hydrogen i)e’‘o\ide 

and a slinplo procojss for its puriflcatiou and dc- 

colorlsation .. . . 205 \ 

Kurok, E See 1’osplsil. RE . , . 732 a 

Kuroki, S , and M Makacama. Paint , Waterproof (P) 

354. 3 r 2 A* 

Kurze, 1 , ..'cc Banncitz, F 435 a 

Kuss, E Stock, A . .• ... 475 a 

Kutschc, 0. Comminuting machine (I’) .. .. 32‘U, 32 'Ja 

Kutsohenreuter, R Naphthalene ; Puriflcatiou of (P) 398 a 

Kyrldes, L 1’ . and General Chemical Co. Halogenated 

homologues of benzene ; Production of (P) .. 694 a 


(P) 


La Bour, 11. E Evaporating, cooling, condensing, wiisldng, 
etc , Elfeoting intlrnato contact iK'twccu liquids 

and gases for (P) 

See Chemical Paiuipraent Co 
Each, 13. Fats and oils , Puriflcatiou of ■ — - 
Each. Paratlln wax randies , Manufacture of — 

Ja. Cour J L and Norsk lIvdro-ElcKtrisk KvaelstofaktiC' 

'selskab Nitrous gases, Absorption of 

Lacy. A. D. See Slight, E. 

Lafore. J. See Ddcplne. M 
Lalng. M. E. See Me Bain. J 5N 
Laird. J S . and R. F. Gclkr. Clays ; Re-hydratlou of 

oalcincHl — . . • 

Laird. W. G.. and 11. L. Doherty. Gu3-C4ilouract«r (P) 

Lalse, C. A. See Llebmann, A. J 

Lalst F. CoppcT ; Pre< Ipltatlng from hot solutions (P) 

and F. F Frick. Sulphur dioxide ; Production of (I ) 

Lalwala. K O. Covst or seeds ; Oil splitting with germinating 

’ and resting * ’ • ‘ ' 

lAkhanl J V.. und J J. Sutlborongh locllno values cjf 

‘fats and oils ; Dctcriiiluatlon of by M Inkier s 

bromato method . . • • 

Lakln. E. L. Se^ Kirby. W. 0 

Lamb A. B.. and A. S. Coolldge. Cliarcoal ; Heat of 
adsorption of vapours on-- 

a: t: uZZ’ ^b™xk ai; : Rapid deti.: 

Combustlhle^gaws ; *Mctli^ and apparatua for deter- 
And othenh^*^arboo monoxide ; Removal of from 


713 a* 
638a* 
3T6a 
775a 

656a 
14 A 
403 a 
71a 

24a 

760a 

676a 


341a 

265a 

657a 

47a 

132A 

47A 

424A 


VAOB 

Lamb, A. B. — eontinufd. , . . - 

Chlorine ; Determination of with the nephelometer •48U 

Halogens In air ; Copper fiame tost for — . . . . 

Iodic acid and Ita anhydride ; Preparation of — — . . OWU 

Lamb. M. C. Chrome leather ; Detannlng (P) . . 49TA* 

See Pennington. A. J MA 

Lambert. A. Wood ; Hardening, fireproofing and preserv- 

Ing permeable soft (P) 3S9A, 6WA* 

Lambic. B C. Molybdenum ; Notes on and pro- 

ductloD of forromolybdenum at Oriila. Ontario . . 40tA 

La Mer. V. K. See Sherman. H. 0 TOOA 

Laming. R. V. Holland ; Report on economic, fluanolal, 

and industrial conditions of In 1919 . . . . 48lB 

Lampitt. L. H. Saceharomi/ceg cerevitice; Nitrogen meta- 
bolism in .. .. .. .. .• 6WA 

Lancaster. H C. Lead ; Chemical sheet . Discussion 224t 

Lancaster Lens Co. See Meth, M 678 a 

Lance. R. D. Ores of certain metals ; Treatment of 

(pf 726 a* 

Lundaal. L., Apoldoomscho Machlnefabrlok en Metaalgieterl] 

voorheen Refrigerating apparatus (P) . . . . 9lA 

Refrigerating process and apparatus (P) . . . . 61 A 

Landis. W. 8. Cyanide ; A new : calcium cyanide, 

from calcium cyanamlde 2661 

Landmark. H. B. Tanning extract; Production of 

from sulphlfe-cfclluloso waste lye (P) .. .. 200A* 

Landrln. P. Explosive materials ; Mnnnfacture of (P) 860 a* 

l.andrlvon. J. See Soc. Chlm. Uslnos du Rh6no ,. .. S60 a* 

Landrum. R. D . and L. J Frost. Titanium enamels . . 646 a 

Landsherg. L. See Bcrglus. F. 885 a 

Landahoif und Meyer A -0 . Chem Fabr. Orfiuau. and 
C Bochtcr. 8*Naphthol preparations; Manu- 
facture of for productlou of bluish Para Rod 

and oilier azo colours on the fibre (P) .. 

and L. Schleln. Tannin ; Manufacture of (P) 

Lane, C 0. Chilian mill ; Multiple-process (P) 

Lane. K W , and O F Lubatti. Camphor; Rapid estima- 
tion of water In crude 

Lane. L . and D H. Williams. Fuel ; Artificial (P) 

Lang. A. Calcium cyanamlde; Continuous manufacture 

of crude (P) 

Lang. F. Hydrogen or nitrogen ; Catalytic production of 

(P) 

Hydrogen , Regulation of water supply in apparatus 

for producing and compressing (P) .. 

Hydrogen or water-gas , Apparatus for production of 

from exhaust steam (P) 

Lang. H. Iron and steel ; Manufacture of (P) 

Lang. L. See Karrcr, P 

Langbein. O. “ Elcctro-deposUlon of metals ” (translated, 
vdth additions by W. T Brannt) . . 

Langbcrt. K. O E. Refrigerating systems (P) 

Langdon. 8. C . and M A Grossman Steels ; Embrittling 

effects of cleaning and pickling upon carbon 

Lange, A Resln-soap proilured by heating comminuted 

wood with 80<lium carbonate ; Purifying (P) 

I.anger. A. Lead accumulators In works practice . . 

E&nghaas. A Explosives , Apparatus for determining 

explosion temperature of 

Mercury fuliniiiato ; By-products in manufacture of 

281a. 468a 

Mercury fulminate ; Oxalates in . . 

Mercury fulinim^ ; Theories regarding grey and white 
varieties of* 

loingkammerer. H Milk analysis ; Application of Acker- 

inann's refraction metiiod to . . .* 

and H. lojbciie Malt analysis ; Application of '* formol *' 

titration to 

Languinc. A See Bertrand. L. 

Langwell. E 11. Glass; Manufacture of (P) 

Laugwcll. H. Barium carbonate ; liAnufacturo of finely 

subdivided (P) .. .. .. .. •• 

See Power Gas Oori oration 

Lansdown. 8 C , and P. Magnus. Leather ; Treatment 

and utillH.atlon of scrap and waste (P) 

Lnntos, E Mineral oils ; Freezing-point of . . 

l.antsherry, F. C. A. H Abrasives; Manufacture of 

ariiQclnl in the electric furnace. Discussion 

and R. A. Pago, aolldiflcoitlon points of mixtures of 
metallic chlorides. Mixtiues of sodium, potassium. 

and calcium chlorides 

Lanzenberg. A. See Duclaux, J 764A 

Laphara, R. E. Centrifugal separating machine (P) .. 898 a 

La Porta. A . and R. de Bartolomeis. Distillation of 
asphalt, rock, bituminous slate, etc. ; Furnaces 

for (P) 470A 

Lapworth, A. Nltro group In aromatic organic compounds ; 

Estimation of . DlscussiA 88f 

Larison. E. L. Acid plant (P) . . . . . . . . $68 a 

Sulphuric acid ; Manufacture of (P) . . . 616 a 

Larsen, M. See Zeuthen, A. 0. A 609A* 

Larson, A. T. See Lamb, A. B 47 a, 182a 

Larson, S. L. Ferguson, T. &. 684 
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of . . 128 a • 

Llnko, M. Paper textiles ; Waterproof impregnation of 

(P) 108A 

Linkraeycr. R. Soda-alum ; Production of (P) 64A, 884 a 

and il. Iloycrmann. Viscose solutions ; Preparation of 

improved, more stable (P) . . . . . . 227 a 

Llntcr. E. Calcium cyanamldo and dlcyanodlamlde as 

factors in vegetation . . . . . . . - 166 a 
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1 Lockett, W. T. Sewage sludges , Fertilising value of . 
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I recovery of (P) 292A 
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La«e, B. Fusel oil ; Com posit i'»n of and origin of acids 

In alcoholic fermentation ■ . 636 a 

Lodna. F. 'Dextrose and la'vuioae ; Separatlos of .. 127 a 

Lacks, C. B. Heat , Method of producing (P) . . 566 a 

and others. Coke-oven and method of operating It (P) . . 825 a 

Loskenbach Processes. Inc Drc concentration (P) . . S38a 

lAKkey. O. P., and Westinghoose Electric and Manufacturing 

Co. Solder (P) 338 a 

ladttssh, M.. and others. Gloss colour-SHcr for artificial 

light <P) 296 a 

Lndloai Electric Furnace Corp See Trcmlioor. M. R. 875 a, 494a 

Lodwlk, P. Metals ; Alteration of by cold working 

and alloying 371 a 

LOdeeke K. See Veretnlgte Chem. Werke A.-G. .. 273 a. 878a 

LSdsn. M. Cetluloee ; Manufacture of from slightly 

‘ ttffnifled plaoU (P) 226 a 

Lflhdsr. X. Pennentatkm In'opea and Inclosed vats . . 782 a 
lahrif. H. Jiydreeyanlo sdd contsnt of Fhaeeolue hmatue 

bsans 877 a, 8824 

Losato. H. 8m FeraAodst. 0 7044 

Ukn, M. Aclditjr of voxts ; Dotsmtaation of aad 

tMcaiJoa la staiM ** 0094 


Mors, H. — eonKnued. 

Bae. DetbrUoH ; Uis of for production of stable 

• pale beers 

Brewing waters ; Analysis of — — 

Cereals ; The^rlpenlng of 

Oongorubln ; Colour (mantm of under the influence 

of reactions and neutral salt action 

Glladlns of rye and wheat ; Oollold-rhemistry of 

with special reference to gluten and liking pro- 
blems 

and A. Baumann. Hop bitter acids ; Analysis of 

and their alteration during hop boiling 

Hong ; Gollokl-chemical studies on bltter-aclds of 

and wo. Oslwald. Flour; Vlscoslmetry of 

Flours of Inferior baking quality 

and M. Schneider. Malt ; Mashing experiments with 

defectively modified 

and others. Beer foam 

LQthJe. H. liCguminous vegetables ; Process for rendering 

more easily cooked (P) 

Ldtke, H See Deutseb-Luxemburgisebe Bergworks* und 

HUtton A.-G 

liUff, B. D. W. Nltrooollulose ; Solubility of in methyl 

alcohol 

Luff. G. Lead and bismuth ; Separation and determination 

of 

Luffman. R. J. See Forsc, L. 

Luftfahrzeugbau SchUtte-lAnz. Glue; Production of bone 

or hide which remains liquid in the cold (P) . . 

Luib. A. See Soc. of torero. Ind. in Basle . . 


P40B 


4624 

8754 

7024 


1754 


4994 

462a 

4984 

499a 

499a 

830a 

007a 

465a 

456A 

84S 

283A 

497a* 

827a 

780a* 


Lukes, J. Rail conveyance of cuoralcal commodities 315R. 

342R, 426x 

Lumi^re, A., and F Perrin Hypnotics ; New class of — — . 

Llulkylhomophthaltmldes 763a 

Lummer. O. Electric arc lamps ; Diminishing the energy 

expomllture per camllo i>ow(‘r of — — (P) . . 183a 

and others. Electric arc lamp having more than one arc 

(P) .. .. 183a 

Electric ares ; Arrangement of direct current (P) 183a 

Lummus. W. E Liquefying gas-vajMSur mixtures (P) . . 392a 

Lumsden. J D.. and otliors. Beetling and treatment of 

fabrics (P) . .. .362* 

Lumsden. J. 8 Toluene ; Criteria of degree of purity of 

commercial , . . . . . . . . 99 a 


Lundberg. J. O. Drying cylinders ; Btcam inlet and water 

outlet of (P) . 287 a 

and If 8. Wahlberg Paper-making machines ; Steam 
Inlet and water outlet lonnexhjns for drying 

cylinders of — - (P) 104 a* 

Lundborg. M. See Sundlwrg, T .. . . tiC'lA 

Lundell, 0. K. F, and H B Knowles Cupferron ; Use 

of in quantUatlxo analysis .. . 470 a 

Zirconium ; Dctcrmluatbm of — — by phosphate 

m»‘lho<l .. ..46* 

Zirconium and titanium In steel , Determination of — - 57*.* 
Lundf-n. H L R. See Thorsscll, C. T . 190 a. 541 A, 

570a, 722a*. 820a* 

Luros, 0. O See Emmett, A. 1). .. .. .. .. 071 a 

Luther, tv. M. IVhydrator (P) .. ’ ., .. 7304 

Lutklns, C S See Ellis, C 231 a 

Lutri. 0. Smokeless powders , Dctermlnailon of mineral 

residue hi . , . . . . . . . . 835 a 

Angell. A .. , 329A. 7774 

lAiitensdiUger. M. L M. Cementation of iron and slctl (P) 620 a 

Luts. O Qualitative reactions ; Sensltlveiuiss of . 

Potjuuiium Ions 584* 

Lyman, J. A., and E. E. Bold. PlienoU ; IdentiOcatlon 

of 328 a 


Lymn, A. H Producer gas plant (P) 98* 

and N. E Itumbuah. PrrMiucer gas ; Genoralloo amd 

ullllsatioD of (P> .. 715 a 

Lyon. D. A., and O. C. Ralston. Zinc ; Itecovcry of 

from low-grodo and complex ores .. .. 194* 

Lyon, 11. K. Sulphur dioxide ; Apparatus for producing 

(P) 488a 

Lytter. F. J . and Minerals Separation North American 

Corp. Ores; Apimralus for ('oncviitratioft of 

(p) .. . flfl5A* 

LyUkj, T. See Dean, W 746** 


M 

MabM, C. R. Evaporating roaterlats ; Apparatus for 

(P) 216a 

Habery. C. F. Petroleum ; Genesis of — - as revealed by 

Its nitrogen constituents . . 4 a 

and L. G. Wesson. Petroleum ; Constitution of organic 
nitrogen bases of Californian — r— .. 

McAdams, W. H. Sm Uw\». W. K 678a 

A. M.. and Gulf Refining Oo. OIU, gasoline ; 

Improving —— (P) 

PsUtdeom produoU: lumafactare of h4^-grad« low* 

boiHag*::: — <?; 14 ®^* 

lloAlM,D. «. BiiDorrOo. 4»74*. OlU* 



NAME INDEX. 
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PAQ8 

McAllister, L. E. Moisture In solid materials ; Determina- 
tion of (P) • 708 a 

MacArthur. J. 8. Obituary 4 .. .. 161E 

Macartney, J. See Macartney, J. n . . 62 a 

Macartney, J H., and others. Pulveriser ; Centrifugal 

attrltlonal (P) 62 a 

McBaln, J. W., and C. 8. Salmon. Soap solutions and their 

constitution. Colloidal electrolytes . . 74ii, 272 a 

and M. Taylor. Soap curd ; Degree of hydration of 

particles which form structural basis of .. 71 a 

and others. Soap solutions ns a typo of colloidal electro- 
lytes 71 a 

Macbeth, A. K. See Daillic, A 639 a 

Macbeth-Evans Glass Co. See Peregrine, C. E. . . . . 192 a 

McBride, II. Y , and United States Wool Co. Wool, Pro- 
cess of cleaning (P) . 

McCalfery, E. 8. Iron; Bessemcrlslng (P) .. 

McCall, A. G.. and A. M. Smith. Greensand ; Klfect of 
iiianuro-Hulphur composts upon avadablhty of 

potassium of 

McCall. E. See Gibson. W. If 172 t, 

See Masson, I 

McCaskcII. J. A. Flltcrlng-bo It (P) 

McClelland, J A , and H. V. Gill. Ether-ulr mixtures ; Self- 
iguitlon of 

McClimon, J. S. See Wellman-Seaver-Morgun Co 

McClugage, II B. See Givens, M. H. 

McClure. S Ferrous alloy ; CorroSlon-reslsting (P) . . 

McClurg. N. I. See Daniels, A L . 

McColl, E. S . and others Boiling pans for manufacture of 

confectionery, Installation of (P) 

McColl, T. N. See MoColl, E S 

McCollum, E V. See Sou7.a, 0 do P. 

McComb. W. C. and W I Patleison ir\dro( arbons , 

Process of converting Ihiuld (P) 

McCool. M M . and C E Millar Soils , EITcct of e.slcium 

sulphate on solubility of 

McCord. J. D . and San Pablo Oil Mills, Ltd Copra-drjing 
apparatus (!’) .. • 

McCormack. H. and Rescan h Lal)or.»torv of ChlciiL'o. 

Alkali inang'inatcs , Process of making -- - (P) 

McCourt. C D. Combustion of fuel (P) 

McCoy, J P A . and Wc stiiiKhouse Electric ano Manu- 
failuilng Co Coating metals cvlth mcicury (P) 
McCoy T J. Glass, Apparatus for puHluetion of sheet 
(P) 

McCrae, .T ’fvpoc hlorous arid ; Strength of in solu- 

tion. with p.utidilai reference to eusol 
McCrea, T A See Hall Motor Fn. I. Ltd . 

MeCrone, E .SVc Jiallo(lim>lo Cnainery Co 
McDanel. W W. .SVe Bleinhigci. \ V. . • 

McDaniel. G S . and E H. Kimbell Fibrous yegot.ablo 
material (Spaul''h inos'*) , Pioeess ot tre.iting 

(P) • . , " 

McDermott. F. A. Oils from peel of citrus fruits ; Extract* 

Macdonald.*’ A S. and •others Metallic objects ; Develop- 
ing defects in — — (!’) • • * • 

Macdonald. D and It F Gas , Alelhod of m.iking hydro- 

ciiriion (P) • • . . • 

Macdonald JI. P. SVe Mac’donald. A 8. .. ' , 

McDonald'. J. U. Powdered fuel . P.ollcr furnace for burn- 

W, ir'\\,nk'ley 

ui.iU'riaI: Manufacture of fP) 

Afiirdonnld E F. .S'cc Macdon ild. D 

McUorman'. J’ . and Eleetro-Clicmbal Co Electrolytic 
ehlorlno cell (P) • • ' ’ 

MacDougnll. A J . and Natloiiai Electro 1 roducts. Ltd. 

Electrolytic apparatus (1 ) •• •• 

McDowell. J. 8 . and It M Howe. Magnesia refractories . . 
Mace. C. 11 . ami A. T. Carozza. Blast furuaco (P) 
Macfadden. B. Air dryer (P) 

Macfadycn W. A. Iron, Elect roI> tie deposition of - 
ifeSand H. B. and oMiets MaleiuU for deadening 

MacFarland Ji. - ^^^r purposes . jtanufaetiiro of 


69A 

456a 


679a 
. 541 A 
641A 
437a 

704 a 
776a* 
609a ^ 
520A * 
109 a 

oflA* 

671A* 

830a 

390a 

407A 

522a* 

44ftA 

622a* 

118A 

25A 

317a 
396A 
700 A* 
306A 


053A 


705A 

190A* 

6.>0A 

196A* 

649A* 

336A 

650A 

517a 

120A 

490A 

338A 

62a 

113a 


fAfll 

Macht. D. I., and A. T, Shohl. Benryl alcohol solution*# 

Stability of .. .. •> •• •• 

Mcllhiney. P. 0.. and Oallfomla Alkali Co, Potassium saltt ; 

liocovory of (P) ^ 

Mcllvalne, T. 0. See Salter. K. M. - . • • 

Macllwainc. A. W.. and G. F, Holdcroft. Oils ; ExtracUon 

of by volatile solvents (P) 

Maclnnes. D. A., and A. W. Contieri. Hydrogen ovaif- 
voltage. Applications of its variations with pros- 
Buro to reduction, motal Bolutlon, and depowtion « 
and otherB. Lead accumulator ; Reactions of the 
Maclntlre. W. H. Soils ; Carbonation of burnt lime In — 

Macintosh. A. A., and W. H. Hunt. Gas retorts ; Appara- 
tus for maintaining predetermined pressure con- 

dltlonsln (P) •• 

McIntosh. F. F. Oxidation of molten metal ; Preventing 

(D •• /• 

MacIntyre. P. Hydrosulphlte liquors; Preserving 
from decomposition (P) 

McKay. A. N . and W. L. Willis. Coating composition ; 

Liquid -(P) •• 

Mackay. P. A. DIast-fumaco air ; Method and apparatus 

for drying 

McKay, P. W See Hlmrod. K 

MacKaye. J . and River Smelting and ^fining Basic 

ferric sulphate ; Preparation of (1 ) 

McKean. J. G., and R F.IJonos. Heat exchange apparatus 

(P) 

McKccl-me. A., and McKcchnie Bros Nickel; B^covery 
of — - from lupro-nickel alloys, scrap, and the 

like 

McKcchnlo, J. See Vickers, Ltd 

McKcchnie Bros See McKcdmle, A. 

McKce. a. W. Gaa furnace (P) 

. McKee. R H Fermented liquor from ramoon nuts (P) _ 

Hydrogen and zinc oxide ; Prot'css of making fr; 

' Sulphite waste liquor . Utiliaatlon of •• 

aud 8 T. Leo Chromic acid ; Continuous proce.88 for 

electrolytic regeneration of 

See Falk. K. 

, McKco (Hass Co. See Smith, M. A. 

McKoIvcy. D. Pulveriser (P) . •• •• •• 

McKolvy, E. C . and C 8. Taylor. Glass to metal joints . . 
McKenzie. A. and J. K. Wood. Arbcnlc compounds; 

Organic — — - . - 

Mackenzie. W. E See Lumsden. J. D 

! McKeraliao, G. Oxygen concentrator (P) 

Mackey, W. McD Flue-gas analysis; Graphical method 
for inG'rpretation of — — . Discussion 
McKIbl>cn. W. Emulsions ; Appaiatus for treatment of 

oil (P) • • /T>s • 

OU-wator emulsions , Separation ol — — (i ) • 

McKie, P. V. Nltiofonu , Estimation ol by potassium 

permaiigauato 
Se-e Orton, K. J P. 

I McKinney. P. E Steel , ElTect of arsenic in 

Jdaeklntosh. E D . and others Centrifugal machines (P) . 

; Matkintosh. E. M. See Mackintosh, E. D. 

MoKnlght. 0 , jun Casting metals (P) 

McKuue. F. B. Open-hearth fuinace (P) 

MacLachlan. J C Granulating or finely dividing 

scinl-tiuld, materials, eg. milk; Apparatus for 

McLain. 1>. Le Carter. 382 a. 6q?A* 

McLaughlin. W L Fuel, .Apparatus for treating .TP). S95A 

. Maclaurln. E. Dyes ; Manufacture of (1*) - - - • ®24A 


(P) 


IlOA 

4l«A 

124a 


118a 

834A 


IdOA 

476A 


267a 

690A* 


46dA 
482A 
456 a 
321 A 
ISOA 
819a 
&94a 

188A 

131A 

519A 

146a 

698a 

466a 

862a 

449A 

833f 

179 a 
637a 

657a 

384A 

669A 

216a 

215a 

SOSA 

498A 


89A 


McLean. E 
MacLeau, J 


Furnace control (P) 
S , and E. M. Thomas 


690a* 


Yeast fat ; Nature of 


3lA* 


than, r. c-. ' . i # 

McGee. F. E. Gases ; Apparatus for cleaning () — 

Gases; Cleaning (i ) •• •’ , ...q 

McGill W J. Digitalis, Some Important constituents of .(3 a 

ni W R and Pllsbry-Becker Engineering and 
McGinns.^ W.^B^o. Apparatus for recovery 

Q# from casing-head gas (1 ) • • • • • • 

MacGregor. ^ ^ 

McGregor. S. ^ yiK., wire gouto layer . . G8<a 

SS'i.'u-cfs — ^ Cau^oldetonora. 

tion 0* 145R 

HeUation, L. P- See I^wry. T. M. 


604A 

Maclean. N. J. Brass ; Casting in high-teuslle a09E, SOU 

McLean S Adsorbing materials, t.«., charcoal and car- 

bonisetl lignite , Density of — — 

Adsorption of gases by carbonised lignite . . • . 

McLennan. J C. Helium . . . . • - • 

and E. T. Elworthy. Helium or hydrogen n air , Use of 
Jamin Interferometer for estimation of small 

amounts of — 

McMastci. L.. and A. K. Goldstein White lead ; 

(Atlon of Thompson method for determinatioa of 
acetic acid in 

Macmillan. A. M . and A. Tingle. Acldiractry of red wines 

aud fruit julw's 

MacMillan. J. E , and Niagara Alkali Co. Oxidising appar- 
atus , Commhiuting and (P) • • 

McMinn. S. A. FUccIay retorts and furnaces; . 

coment for use in (P) # • ■ • • *9ZA, 019A 

McMyn. J. W. Azo dyestuffs coDtainlng the sulphonai^e 

group ; Application of to dyeing anij printing 

(P) 

Macnab. W. Dyestuffs industry. Discussion . . . 

Gas scrubbing towers with internal packing ; Theory ol 

. Discussion 

McNeil. 0. Sugar-cane ; MAceratlng crushed — (P) 


548A 


84U 

88U 


828A 


8229 





66 


JOURNAL OF THU SOCIETY OP CHEMICAL INDUSTRY. 




McNeil. ,0. P. Sm Wilson, E. E 405A 

M*Niool, J. 8. Water^as 4a 

MoOmber. L. W.. and 0. B. Belknap. Hydrocarbons ; 

Process of treating (P) 051 a 

' Maooaochie. If. and D. de Eos. Tin ; Oxidation ot 

and production of tin oxide, and treatment of xino 
and zlnc-contaiulng materials for production of 

alno oxide (P) 448a 

HcOustra, J. Eofrigoratlng machines ; Condensing appar- 
atus for (P) 638A* 

MacEae. A. E Ohomical patents, with special reference 


Maori, V. Analysis ; Qualitative cliemical . . 804A 

Methyl orange as Indicator 011 a 

Oxalatca ; Specific colour reaction of .. .. 884 a 

McTaggart. U. A., and E Edwards. Methane-nitrogen ; 
Composition of vapour and liquid phases of the 

system 639 a 

Me William. A. Iron an«l steel Industry ; Progress in the 

in 1919 30R 

Madden, H. T. Ses Brown. J. 316 a 

Maddox. E. D. Mixing and grinding apparatus (P) . . &88A 

Madinavoitia, A. Amines ; aympathomimetlc . 

Amino derhatives of naphthalene .. .. .. 62flA 

Madsen. H. A., and A. Ilcrijer Calorimeters ; DltTcrcutliU 

air thermometers and recording gas . . . . ei2A 

Maeatrinl. D. Amylaao of germinated but ley . 244 a 

Invertase and other enzymes of germinated barley . . 309 a 

Protease and Upa.ae of germinated barley . . . . 244 a 

Maggi. H. Sm Woker, 0 77 a 

3{agne. H. Sef, Major, A. 557 a 

Magnet-Werk Oes. Eisenach Metal turnings , Production 

of briquettes front (PJ . . . . . . . . 303 a 

3Cagnus. H. See Priugshclm. H 203 a 

Magnus. P. Sfe Lansdowu, S. C. 3 «a 

Magnuson. O. F. Aktiebolaget Cciluiosa .. .. 350 a 

Magrath. H. J. Set Menzles, S H . . . . 8 oa 

Mahler, E.. and Khnl>orly Clark Co Paper . Apparatus 

for making ornamental (P) . .. 201i 

Mabood, 8. A. Celhiloso In woods , Determination of 718 a 

Mater. 0. Q. Sm Van Arsdalc, D D 520A. 631 a 

Mallhe. A. Amines ; Preparation of by catalysis , . 460 a 

Methyl derivatives of ar j lainluo coinijounds , Production 

of (P) 511A 

Nitriles; Catalytic lijdratlon of 610 a 

Nitriles ; New method of formation of by catalysis 349A 

NltrUes , Preparation of unsaturated by cataljsb 384 a 

and M. L. Bellegarde. Nitriles ; Preparation of from 

nitrous eaten and nltro derlvatl^cs by catalysis . , 172 a 

and P. de Oodon Aliphatic ailds , Preparation of — 

by catalytic oxidation of prlinarj alwhols . . 812i 

Ethers; Catalytic preparation of b> dry way 247 a, 466a 

Hydrogen cj'anide ; New sj nthesis of by tataljsls 717 a 

Main. 1). T. Steel; Procesa of casting (P) .. .. 238 a 

Mals(^ ¥. D. Cotton bolls ; Process for maturing (P) 102 a 

Malsch. M. F. See Halscli. F 1) 1U2 a 

Mated). O. See Outblcr. A 150 a 

MaiUna. B.. and (i. Takaj'araa Japan lac ; Main con- 
stituent of Unishlol rnonomcthjl ether, and 

mechanism of oxidation of nrushtol . . 792 a 

Makayama. M, See Kuroki. S S6 a 

Maloolfflson. J. D Water-glaxs ; Colloidal method for 

Increasing the, volume of adhesive 1 . , 293 i 

Malfait, E. 8lag bricks 192 a 

MiSloovskr'. A. Siiliraanito , Preparation of fased artificial 

180R 

SUlimanite refractories ; Malinlte process for production 

of . . . 365 a 

Msitet. P. Volatile llquWs ; Treating with other 

liquids, eff , reflnlndi petroleum with sulphuric arid 537 a 
M aUlckb. Drying r«aper. pasteboard, reliulnse. and 

similar material in continuous strl{is . Ap(airatu» 

for (P) 163 a 

Malone. J F. J Pyrometer or temperature alarm Instru- 

^ meat (P) 47* 

Malone. J, K. See Holt. H 153 a* 

Makmey. M. F. See Leonard, P. A. 439 a 

Malowan. 8. L. Molj Mcniim in and iron ; Quali- 
tative end quantitative te»t for .. 27 a 

Malvesfai. P. See Picdallu, A. 463 a 

Maly, V. Calcium ejanamkle , Cahlum carbide content 

of emde — — - .. .. .. 74 a 

Manlodt, L. Verelnlgte (Vra, Verke A.-O. .. i , 273 a 

Man. E. H. Sugar-making apparatus ; Cleaning (P) 20U 

Manchester Oxide Co. See Clayton, EH. 33U* 

Maacbot. W.. and J. Maas, Ammonia ; Catalyst for oxi- 
dation of by iit or oxygen (P; 190 a 

Uamltebeii. and Co. 5 m Pilklogton, R. .. 6864* 

Manhart. A. Ahimlnlam alloys containing copper, tin, 

anllmotf. and magneslnm ; Production of (P) 270* 

Maalove. AJlIott. nod Co. Set Lee. J.lf fKM** 

Maon. H. a, and Chemical RogliieerlDg and Wilton's Patent 

Fnrnaos Co. Fomacet ; Forced draut^t •— — > (P) 088 a* 


VAUB 

Mann. H. T. See Thomberry, M. H. 787 a 

Mann. r. 0. Abrasives; Manufacture of artificial In the 

electric fiunaoe. Discussion 44 R 

Mann, W. Hydrrftarbons and other substances ; Decom- 
position of In the liquid and/or vapour phase (P) 440* 

Manners. F. W. Peru ; Eeport on finance. Industry, and 

trade of 298 r 

Mannlch. C , and O Wli»f*orlliig Dltraflltratlon ; Use of 

in toxicological analysis . . . , , . 760* 

Manning. P. D. V. See Ferguson, J. B 17* 

Manus. T. F. Fertiliser of soils; Eolnforclng, bactcrlslng. 
and comiKMtlDg organic material for use os luocu- 

lators. Improvers, and (P) 76* 

Mannstuodt. L . und Co . and H Bansen. Ous generators 
and the like ; Preventing escape of gases through 

poko-holns of (P) . . . . . . . 479 a* 

Mansukhanl. J. C . and J, J. Sudboiough. Oil from com- 
pressed oll-gas . . . . . . . . . . . . 324 a 

Oleo-resln from IhpUroenrpug indyciig , . . . 842a 

Manuelll, C , .and L. Bemardlnl. Explosives (P) . . . . 281 a 

Maplethorpe. H. Wrought Iron ; Meihunlcal puddling in 

mauufacturo of (P) 303 a* 

Maquenne. L. and K Demoussy. Cahlum; Absorption 
of - -- by roots of plants and Its antl-toxlc pro- 
l>ertlc8 In regard to ropixT . . . . . . 274 a 

Cojqx'r liMultlvatM soils ; Content of .. 74 a 

Ferrous compounds, Catalytic action of copper salts 

on oxidation of — — - by air . . . . . . . 609 a 

Iron , 7’oxlclty of to plants and the antitoxic 

action of copper towards ferrous salts . . . . 606 a 

Marbais, I) . and C. Deguldc Naphthalene , Ajiparatus lor 

complete extraction of from coal gas (P) , . 742 a 

Marclial, O. See Matlguon, C. . . . . . 188 a, 490a 

Marconi. G Electric accumulators (P) . . . . . . 754 a 

Marcotty, J. See Hoc Anon. <lo Vediln .. .. .. 270* 

Marctis. R Diy jKiwdcrs ; Converting olN. resins, waxes. 

bnhams, und extrads Into (P) . . . 802 a 

Milk, Preventing souring of (P) 423 a 

MarcuHson. J Asjihalt and coal , Origin of . . . IHOa 

Coal tar : lleslnous constituents of .. .. 183 a 

Blontan wax ; Eednous c'onstltucnts of .. .. 438A 

Poly merUatlou of fatty oils .. . .. .. 755 a 

Morey, F. K. Eollor rod mills (P) 391 a, 894a* 

Marden, J W . and M. N. Eich Zirconium ; Investigations 

on 696* 

See Camp, J. E. . . . . 763* 

Mardlck, J. E Aluminium ddorlde; Munufaduro of 

(P) . . . . . . . . 109a 

Match-head «onipo«l(ion (1‘) .. . 249 a 

and KIcciro Mitallurgical (Jo Explosives, Miumfacture 

of — (P) 429 a, 429a 

and others. Explosive (P) .. 429* 

Margosches, B M, and E 1 ogil Mtro compounds. In- 
lluence of orbuitutlon td suhstltuling groups on 

detcrmin.itlon of nitrogen In aromatic by the 

KJcldahl metlusl 82* 

Marie, A Prob-lus ; Use of ethyl airtole as a preilpltant 

for 431 a 

5Cariilcr. Alcohol; Dh-'C'S of In ^Istllleric*, and 

methexis of recovery . . . . . . . . 670* 

Marino. Q Cleaidng Iron and steel , Electrolytic method 

of (P) . 70 a* 

Marion. Flour ; Action of hydrogem peroxide on . . 790 a 

Mark, O Mullierry bark ; Munufactiiro of fine spinning 

fibres from (P) 860 a 

Marklo, D. Fuel, .Manufacture of (!') .. .. 6«4 a* 

Marks. A. See Hnilund and Wolff, Ltd. .. 26 a 

Marktl, H. See Krcinann. E. .. .. 657 a 

Marlow. J H. Ovens or kilns for till s. ;iottcry, und other 

ware, and for other purpcm<‘s (P) .. 112 a 

Marquard, W. B. Coking jirocc'ss {V) .. .. .. 65a 

Marqueyrol, M Mercury fiilmlnati' lu detonator composi- 
tions . Direc t deterinlnallon of . . . . 628 a 


and CarrC, P Me Unite , Determination of Incompletely 
nitrated phenols In mother llc|uurs from — 

24HA, 248a 

Picric acid ; inliiiencc of sulphonatlon of phenol on tlio 

yield of 350A 

Picric add, Phcnoltrlsul phonic acid and Its traus- 

, formation Into . . . . . . 350 a 

and K. Goutnl Powders and explosives ; AnalvsUnf . 

Idfferentlatlon of trinltroglycerin and dlnltroglycoi 628 a 

and P, Jx»rlette o-XjIcncj; Trlnltratlon of . 628 a 

and others Calcium evanamlde , iH'tcrminotlon of 

eyanamkle and dicyanodlatuldc In --- — .. .. 653 a 

tn-Nllrotoluenc , Nitration of .. .. .. 628 a 

licrlc arid , Conversion of diuitrophenolsulphonlo 

arlcls Into 248 a 

Picric add, I'roparatlon of by the nitric add 

process using nitric sdd of dlffarcnt cxincvatrations 249* 
See koohler 706* 

Msrun. M. L. See O’SuUivsn. J, J. C. A 89* 

Monden, M. W. fiponteh moM ; t/Uiteatlou of (P) . . 74U 

Xanh, 0. MaUb and retrMtory mutertels ; TrMtmsnt of 

Aod tteotrto funuMM thsnflM (P) 411* 
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groups; Elimination of ,eg. 

XT . P^'^^ttlon Of phenols (P) .. . ^ 682 a 

MftWha . A. Detonation of hollow thargca ... ! ! * 85T 

Marsha , E. L. 8cparatiu« apparatus (P) ^ . I . . 810 a 

Marshall. Y. D. See Nielsen. H. . . ^ oJJl* 

JEarshall J. Hexanltrodlpheuylamlne ; Prej>ara1ion of 1 

Trln r!! I J’*'*"'*’*' ^har«c3 .. 429A 

Irlultroxylcne ; Manufacture of as a substltuto 

shell tUTBtlnK charges for high explosive 

tie Nemours' and Co llexanitro- 

dlphenylamino ; Manufacture of (P) , . 249 a 

Marshall, J C. Sterilising and drying animal and vegetable 

luatter. Including slaughterhouse olfal (P) .. 80 a 

Marshall, T. P. D. Grinding machines for sawdust to bo 

used in rubber mixings or for leather eubsUtutes (P) 85 a 

Alartln. C , and E Lloyd, Ltd. Straining apparatus for use 

in manufacture of pnjK'r and wood pulp (P) 595 a* 

Martin, E . and Comp, llelgo du Bi-Metal. CompoHite 
metal ; Manufacture of plates and large she* ts of 



Martin, E. Dh hlorocthyl sulphide (“mustard ens’*): 

Properties of _ 703^^ 

Isoamyl alcohol ; Preparation of by Pasteur's 

method . . . 701^^ 

Martin. Y. .T. Elour ; Properties affecting strength In 

wheaten . . .. . 216 t 

Who:it bony , Distribution of enzymes and proteins 

In endosperm ot 827 t, 348t 

See Joseph, A. E. . * 91l, 94'r 

Martin, F. P Delivering mateilals in fractions of equal 

weight, ApiMiatus for (P) 145A* 

Martin. G Ladose, Manufacture of (P) * 2t1lA 

"Oils, fats, and \sa\es, Animal and vegetable ” 29 Hr 

Oils , Ifvdrogenutlng (P) . 305 a, 459a* 

Martin, 11 M, and PhUadt Iplua Htor.agc Battorv Co. 

Storage-batti ry plates, 'I’reatment of (P) 416 a 

Martin, J C , and A W Chnstie aolU, Llfect of varia- 
tion in moisture content on water-o.xliactablo 

matter of . . . . . . . leoA 

Martin. W. Lt Soil mldltj , llelation of sulphur to 

and to the control of potato scab . .. 667 a 

Martin, W. M Ore.s or tbe like , Apparatus for water cou- 

oentiation of — ■ or fur similar purpo.se8 (P) 824a* 

Ores; Water (onccntratiou ot (P) . 696 a* 

Maxtindale, W 11 , and W. W. M estiott, " PharmacoiKiila ; 

Exti J . . . 349 r 

Martinet, J and 0 Doruler Azo-derivativos of Indoxjl . . 292 a 
I ndlgold dye. 5-[dio\>-2 4-p>rlmidlne]-2-indole-mdigo . 594 a 

Marvel, V i See Adams, K. . 279 a 

See Kamm, 0 .. . . .... 279 a 

Marx. 0 G Iron, Fme-gramed ca^t - — (P) .. .. 823 a 

Mrtx. 11. J. See Do Cow. J. A 15'U* 

See Heesfl, J . . . ... . 745 a* 

Mascart, L F , and Soe du Verre Triplex. Glass ; Jfauu- 

faeture of reinforced (P) 519 a 

Maschhaupt, J G • Phosphoric acid of basic slag and other 

phosphates; Hate of solution of In W'uter 

containing <arbonlc add 75 a 

Maachinenhau-A -G. Bahke Cooling and orjatalllslug hot 

solutions, Apparatus tor (P) .. 56JA, 712 a 

Cooling hot mH solutions , Apparatus for (P) . . 477 a 

Mna chlnenlmii-A -G Gol/eru-Giliiima Lther ; Appara- 
tus for r< titleation of (P) .. . . 386 a 

Oils', .Sci)arating — from mixtures bv means of 
continuous distillation and conccutr.atlon columns 

(P) •' '^2 a 

Mafichlnenfabr. Aughbuig-Nllrnberg A -G Gas pro- 
ducer (P) .. . .. • •• *79 a 

Maschlncnfahr Essllngen Silic on-iron ullo>3 , rrexcntion 
of grapliltc piedjutatlon la manufacture of acid- 

rcslstant (P) .. .. . h94A, 787 a 

Maschke, A Nitric add, Mamifadurc of by (sata- 

lytic oxidation (P) 447 a 

Maschmann. E See. Willstatter, H. .. .. CJIOa 

Moacru, C. Eioetrio luruace (P) 

Maflfariiud. 8 Distillation i»lant. wiGi spedal reference to 
rcrtltlcation of alcolcol, .netaldebyde. and other 

xobitlle products and continuous ether manu- 

fucturlng plant 163R. 299T 

Maain, J. Poet dilfyslon battery (P) 

Masou, T G. Dlxou. II. II. .. •• •• •• 

Maaon. W. and K V Wheeler. Flame; Proimpitlon of 
in mixtures ol methane and air. Horizontal 

Flaitui ; ^ 1’roi'i‘Katlon of In mixtures of methane 

and air. Vcitlcal prop.sgatlon. and propagation ^ 

in currents of the mixtures 

Ma*on. W. 0. Flltcr-pfe».s plates (P) 

Mawatsch. 0.. and Pormutlt Co Water-j.urlf j Ing material ; 

Manufacture* of (P) 

Maaaon I. and R. McCall. Nltrocclhilose ; viscosity of 

* solutions of In mixtures of acetone and water 641 a 

Sec Donnitn. i'. G* ^ 


nan 

Mastora. H.. and P. Qarbutt. Vegetables ; Losses iaoitrred 

In cooking green 

and M. Maughan. Itreod-inaklng propertlef of flour and 
fermontatlon of yeast ; Effect of certain organic 

and Inorganic substances on . . . . 796 a 

Mather and Platt. Ltd. See RawIInson, 8. . . . . 7201* t 

klathers. F. C Ix'ad idatlng from sodium hydroxide lead 

baths by use of addition agents 6®8A 

and W. II. P,ell. Tin plating from alkaline tin baths by use 

of addition agents . . . . . . . . 69SA 

and 8 Sowder. Bronze plating . . . . . . . . 370A 

Matheslus, W . and M Frelliergcr. Bowklng cotton goods 

in one operation (P) 720 a 

Mntheson. II W. Acetic acid ; Recovery of and 

manufacture of acetates (P) 20flA 

Acetone ; Manufiicture of (P) . . . . . . 812 A 

] Electrolvtlc cell for oxidising monury (P) .. .. 27lA 

' and F. T. Kaclln. Elci trolytie colls for oxidising mercury 

I (P) 271a 

Mathews, B. See Nelson, J J 16lA 

j Mathews, W N. Glass furnace ; Apartment tank (P) 112A 

I Glass fuiimco ; Regenerative (P) 1121 

' Muthowson. W E Organic analysis; Combination of 
I fiactionatiuu with spectrophotometry In proxl- 

I mate — - 642 a 

I Yellow A B and Yellow O B In mixtures; Detection 

I and determination of 717A 

■ Mathleson Alkali Works Ne*? Oogcnliclmor, R. E. .. .. 617 a 

Mathlou. L. Glveerol In wine . . . . . . . . 669 a 

j Iron ; Determination of minute quantities of In 

I gra])u must etc 43lA 

’ Mathleu. Wlnc-making ; Applicatlous of reducing action 

ot > easts In . .. .. .. .. 309 a 

! Mathv, M Furnace (P) .. .. .. .. .. 649A* 

Furnaces tor heating metal blooms; Slide tracks 

(01 — ’ (P) 271a* 

Glass urtleles , Machine for re- molting or flre-pollsh- 

Ing (P) 235 a 

I Matlgnon, C Metals; Acid-resisting 168 a 

uud G Olrc. Nitrous acid , Action of on coloured 

indicators 48 Sa 

and J A Lccanu. Arscnlous acid ; Reversible oxida- 
tion of . . 402 a 

i and G. Marthal Silicates and quartz ; Prolonged action 

of carbonic acid on — — 490 a 

1 Sodium nltiite ; Borne properties of .. ,, 188 a 

and E. Moimot. Sodium uitrlte ; Revorslblo oxidation 

of 187 a 

Matsushita. T. Chromium steels ; Physical constants 

I of 629 a 

I Mattenklodt, K. Sulphuric add ; Couccntratlon of — 
j by the Strzoda tube sj stem . . . . . . 6694 

Matter, O. Alcohols ; Preparation of polyhydrlc (P) 583 j 

I Alkali azides; Prepuriitlon of - — (P) .. .. 489J 

I Azides of the heavy metals ; Manufacture of — - (P) 6774 

) Chlorinated nitron aphthaleues ; Manufacture of — - 

! (P) 4424 

i Matthacl, J W., and Armstrong Cork Co. Leather sub- 

1 stltuto <P) 1664 

Jlatthcws, D. J. Solis ; Determination of ammonia In — — 3084 
•Matthews, F. E. and E. K Strange Toluonesulj^onlo 

chlorides ; Separating ortho- and para- (P) . . lOOi 

See Confcctloucry Ingredients. Ltd 640 j 

, Mauersberger. A. o-Guetholmonomethyltrihydroxy-arseno- 

; menthol , Preparation of (P) . . . . 675i 

j Maughan, M. Nca Masters, II. • 796 j 

j Mauguln. C , and L J Simon Gyauamlde and Its derlva* 

I lives , Action of ihlorluc, hypocblorous add, 

and eyduogou chloride on . . . . a . . 426 

Maupal, E L. Silk ; Dyeing of raw (P) . . 614 a, 687 

Mauran, M. See Oegenheimer. R. E. 617 

See Gerfln, G. P .. .. .. .. .. .. 656 

Maurer. E Ammonia-gas oquUibdum ; Calculation of 

the . . . . . . . . . . . . 61 

I Mauss, W. Centilfut.'! apparatus with planetary Aovc- 

j incnt (P) 35flA*. 437 

1 Maxted, E. IL Catalysis applied to oxidation of oils. Dis- 

I cussiun . . . . 161 

CatulynUH from an Industrial 8tand])oh»t . . 72a, 

I Catalytic a( tlon In oxidation of cellulose. Discussion . . 17' 

1 ld?ad , Actiou ot water on Discussion . . . . 8! 

I Occlusion of hydrogen by palladium ; lufluenoe of 

hjdrogen sulphide on — - 781 

1 Vulcanisation ; Acceleration of . Discussion . . 16 

1 and T. A Smith. Ammonia , Removal of — — - from 

I hlgh-prcBSuro gases (P) 2' 

; M.axwell. nl. O. See Fldler, F. .. .. .. 4084L, 61 

! Maxwell. N 1. See Balllic, A 63 

j Mayer. A., and others. Dichloroethyl sulphide ; Toxic 

I ndlon of 66 

j Mayer, C. See Ahr, J. .. «. (H 

Mayer, C. W. Impregnating paper and the like ; Machines 

t for (P) 8( 

Paper-coating machines (P) % . . < 

1 Mayer, W. S., and W. 0. Kennedy. Electric furnaoe (Pi 71 
Electric furnaoea : Oxidising materials, m., stw 
bUlefcs. In (P) f 
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1Cm 4, P.. and othen. Cyanamlde; Convenlon of 

, Into urea by soil bacteria 86A 

ICandr, A. Tin sal^ New reaction of 282i. 

Maaunder, J. K.. and £. R. Watson. Sulphide dyes ; 

Conatltutlon of yellow fl24A 

^'Haiittochelil, A. See Patemo. £ 333 a 

MeacbAin. H. R. See Tmog. E 200 a 

ICeade, A. Water-gas ; Manufacture of (P) . . 813 a 

Meade* Q. F.. and J. B. Harris. Photometer ; llcss-Ives 

tint- and its use with raw sugars . . . . 684 a 

Meadows. T. C. Pig-iron ; Production of high- phosphorus 

and nitrogen-potassium-carbon compounds 

from greensand (P) . . . . 68A 

and others. Digesting flnely-dlvided materials ; Method 

of e.ff , for extraction of potash from minerals 

(P) 191A 

Potassium compounds ; Obtaining from greensand 

(P) 231a 

Meehan. P. A., and American Dressier Tunnel Kilns. Inc. 

Tunnel kiln (P) d47A 

Meea. C. E. E. See Clarke. If. T 231 a 

Mehlhom. H. See Wiogner, O. 245 a 

Mehihorn. W. M. See Cromwell, J. C .. 457 a 

Mehrlng. C. A. Boiler feed water ; Llme-bniiura softener 

for treatment of 132 a 

Mehta, M. M. See Sudborough. J. J. 03R 

Melder. P., Jun. Pulverised fuel ; Apparatus for feeding 

(P) 220a 

Heldlnger. H. See Plersch. B. 80dA 

Meigs, C. 0. Superphosphate; Manufacture of (P).. 599 a 

Meibuizen. 8. H. Drying apparatus (P) 633 a* 

MeilKfre. G. Electrodes of platinised glass for electrolytic 

analysis 430 a 

Meindl. O. Cliromium ; Influence of atmospheric oxygen 

on iodomctrlc determination of . . . . 4fl9A 

Meischke- Smith, W . and Shell Co of Culifornla. Evaporator 

for distilling mineral oils (1‘) 182 a 

Meiser, F. K. Carbon electrodes ; Baking — — (P) . 576 a 

Carbon electrcxtes ; Treatment of gases from anthracite 

and petroleum coke In manufacture of (P).. 480 a 

Electrodes and carbon rods ; furnace for baking 

(P) .. . .... 756a 

Electrodes and similar materials , Tunnel furnace for 

(P) . ... . . . 755a 

Funutce for roasting electrodes and pulverulent 

materials in crucibles or moulds (P) .. .. f>7eA 

Kilns; Operation of chainlter (P) .. 629 a 

Kilns ; Operotlouof continuous down-draught chamber 

<P) 806A 

NOD-ozidlAlng atmosphere ; Method of heating in 

with avoidance of produitlon of mill-stale (P) . 457 a 

Tunnel kiln (P) . . 475 a. 647a 

Tunnel oven; Water-smoking in a (P) •• -- 306 a 

Meissner. F. Melting temperature ; Influence of the state 

of division on the . . 83iA 

Meisner, O. Fading of d>es In daylight ; Moaauroment 

of . . . . 400 a 

Meissner. B. Diamines; Physiological exiH-riments with 

aromatic . . . . 205 a 

Mekster. Lucius, und Brllnlng, Farbworke vorra. Dyeing 
paper pnip with tnsolub'o artiflcbl colouring 
matters (P) ...... 33 Ia 

Esters of fatty acids ; Pn paralbin of (P) .. 206 a 

Foam baths for dveing; l^illsntlon of sulphonlc acids 
of xylene and solvent naphtha for production of 

(P) 17a 

PetcmitroethyleDediphrnyldlaminc ; Preparation of 

Paper machines; Arrangement for ensuring the mo>c. 

meni of the guide rolU'rs of the long sieve of 

(P) ... 153a 

Urea; Production of from cyanamkio (P) 174 a 

Wool ; Process for Increasflig tlie durability of (P) 13 a 

Meitner. L. See flahn. 0 107 a 

Meklnun. A. N. See AUmrhandanl. R. L. .. 703 a 

Meldram, W. B. See Umh. A B. 431 a 

. 0. Resin solutions ruscmhllng varnish or gum ; 

Production of from tar IP) 165 a 

^ O. 3. klatches ; ^Ifanufnctura of igniting com- 

poadUon for (P) 350 a 

KellQn. M. O.. and W. K. Jiondersoa lead standard cell . 458 a 

Manor. J P. Metals; Reduction of to powder (P) 725 a 

Mellor. J. W. Blue glass 233 a 

China body; Recent researches on .. 235 a 

and W. Emery. Oas retorts ; Casting of . . 199 b 

m. Pfsonlnger Kommanditges.. and F. Oeoshclmcr. 

Compression of air or other gases (P) 63 a 

, B. Paat, enida celiolspe. oil seeds, grains, or the 
Ilka; DlsiiiteflraUiif and extracting liquid from 

molik — -MP) 

lfeaa«I.P..aod0 TgDorwelL Cjranogenesls In Sudan grasiM 
ModSflcatlon of tho Fmarts-Connell method of 
deiermtnlftf bydroeyaolo add . ♦ . . »77 a 

Ftitottaa; Modlfleakloa «l phenylbydrasUin amthod 

of detonalolttf — IW • 


207a 

267a 


’65A 

80A 


187a 


454A 

454A 


PAOB 

Mendel, L. B. 5ss Oaborae, T. B. .. 160 a. 861a. 4221. 

, 422a. 600a 

Mendelsohn. F. Sfe Henlus. H 68U 

Menon. A. K. Fl(ih oils of the Madras Presidency '' . . 0d« 

Mensing. K. W. Iron-tanned leather; Manufacture of 

tough and durable (P) . . . . 124A, lOOA 

Mensing, W. Tanning material from sulphite-oellulose 

waste lyes (P) 274 a 

Menxies, 8. H. “ Super-centiifnge ” ; The Sharpies 231T 

and H. J. Magrath ; Oas ; Apparatus for measuring out 

charges of , e.g., for sterilising water (P) . . 80 a 

Mercler, D. Hides and skins ; Machine for treating (P) 634 a* 

Merck, B. Cacodyl and cacodyl oxide (Cadet’s fuming 

liquid) ; Preparation of non-inflammable (P) 

Ferrous Mrchlorate: Preparation of pure, stable. 

technical (P) 

Toxins ; Production of ROntgen*. radium-, or thorlum- 

— - (P> 

Merck. F. See Hess, K. 

Morlca, P. D. Thermal analysis ; RimpllflcaUon of inverse- 

rate method for 

and others. Alloys of aluminium and magnesium with 
copper with nickel, and with manganese ; Mechan- 
ical properties and resistance to corrosion of rolled 

light 

Duralumin ; Heat-treatment of . . 

Merrell.1 8.. and Merrell-Soule Co. Condensing or evaporat- 
ing apparatus (P) 810A 

.Meirell-Soule Co. See Merrcll, I. 8. 810^ 

Morricks. F. Mineral production ; Development of 

particularly within the Empire, during the last 25 

years 1®6B 

Merrill. E' C Balsam of Peru ; Physical and chemical 

constants of • • 348A 

Merrill. W C . and Merrill Process Cn. Heating apparatus 

(P) 

Merrill Co. See Crowe. T. B. 

Merrill Process Co. See Merrill. W’. C 
Morriman. T. C. and Winchester Repeating Arms Co 

Copper alloy , Surface-colouring artb l< s of (1 ) 

Merritt, M M Electrolytic method, apparatus, and pro- 
duct (P) . . 

and Copper Proclucts Co Electrolytic apparatus and 
method (P) 

Electrolytic process and prf><luit (P) 

Mershon. R. D. Elcrtro<lp for electrolytic apparatus (P) .. 

Mcrturl, G. Jakova- See under Jakova-Mcrturl. 

Men, F. Evaporation of liquids or n covery of vapours 
or gn-M’S developed thorefrotu ; Apparatus for 

(P) . . , . . 

Extracting water from materials (ontalulng it (P) .. 

Mcra and Mi [x>llan. ami others. Feeding furnaci s for 
boilers and other purposes with solid fuel , iicans 
for (P) 

Jx>w-ternp<*ratur * distillation of fuel (P) 


145A 
52A 
145 a 


414A 
4UA 
190 a 


711a 

712a 


144A 

150 a 


Retorts and the like for low-tcmiierutuxc disLlIlutlon (I*) 685 a 

Messol K. 

Mcsscrscbmltt. A., and Chemical Foundation Potasslum- 
b^'liig inlncruls ; Treatment of — — (P) 

Messner, J. Quinol ; Reactions of 

Mestoo, A. K. and Research Corj^ratlon. Electrical 
prei Ipltators ; Device for proteilbig insulators 

Electrical preidpitat’ors . ' Removing dcpoBlla from 

clectr<Kb“i in (!’) ■ , , '/nv " 

Filter; Continuous eleilrlrol mechanical (P) •• 

Mestrcr.at Indicators, Sodium alltarinsulphonato aral 
other 

MeUl and Thermit Corp. See D<-ppel«r, J. H. .. 

Metalite Co. Clapp. A. I.. 

"Motallatom” Ges Accumulator plate* ; Proiliid,|on of 
a protective coating for active material used 

ill — (P) , • • 

MetaUbank uod McUllurgischo Oos. Evoiwratlng liquors 
(P) ... • 

Sulphuric mid; Manufmturo of from copper 

Sulphlulc^acu/ pTOCTM ; Treatment of sulphurous gases 

to the chamber (P) 

MoumiUtte Baer und Co. See under Barr. 

^feldllndustrie Schiele und Bruchsaler. See under Sclilele. 
MetallUator Oca . In LIq .Metal coatings ; I&iproviiig Uio 

adhesion of ^ (P) .. •• •• •• 

HeUi depoalta; Obtaining adlicrcnt by the 

spraying process (P) .. .. . • ■ 

Metals: Coating by spraying with flnely dlvUlod 

metal (P) 

Metallurgical tk». of Amnlra. See Hslry. D. F 

/fMltedy. F. A 

MeUls Extraction Corporation. See Field.* 8. . • *"*4, 4WA 

See PcletaaoD, ---V* riba* 

See Biilman. fa. L. ‘ 

MetAlf Beoorery Co. See Bacob. B. F ^ Jgf 

See CkOIOw. F, 

Baa Thompw#, J. W. ^ tTlA. iToa 


67U 

038a 


824a* 

476a 

355a 

316a 

094a 

361A 


606a 

711A 

782i 

810a 


467a 

457a 

457a 

828A* 
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«»• «»by8i.»; »Lm«. ’ 

mwonla; AfanufacLuro of from ’crude 'cyanides | 

Cyanides; Alanufacturo of ’ ‘(P) j 

•iD , 

Se9 Deagrez . . 

Meurlce. Tliiocynnatca ; Volumetric determination of ^ 

; Preparation' of (P) ” ' ^ I 

Liquefaction of gases ; Counter-current apparatus with 

Internal expansion engine for (P) . 

LlqucfacUon^aud separation of gaseous mixtures such 

liquefaction and w^paratlon of’ gases. Preventing ‘ 
used^ln * lubricants of gaseous uilxtures 

Nitrogen compounds from’ carbides; ’Conversion of 

Into ammonium compounds (P) . . 4 

Nitr ous gases; Process for sudden cooling ”of hot 

.. .. _ IPOA. ^ 

Meyer. A Glazed or enamelled sheets of Iron. sU'el. etc ; 

Production of (P) . . / ^ 

Tliloplion. Determination of — ’in corn’mcrela'l 
iicnzols j 

Meyer. D . and R Oorkow Calcium tjanamidc ; Tntiucnco 
of storage, on loss of nitrogen and nitrogen changes 

0( earring in .. . _ 

Meyer, L , uud Co Catllo-food ; Preparation of froin 

tannery olfal (P) , . . 2 

Moyer, E E A U , and Morgan and Wright. Rubber; 

Vulcanising (p) .. . ^ \ ^ 

Meyer, I. Alkali pcTcliloraU* , Teehnlcwal production of 

by luuitlng alkali chlorate (P) 

Meyer, F AI , and Chemical Foundation, Ine llydraullo 

Ingredient and process of nuking same (P) , . f 

Meyer, 0. Sheppard, S 10 , . . .2 

Meyer, 0 W Agiluiing liquids hy means of a magnetic 

field (P) . j 

Meyer, H Flue-gas analyses , Craptilc evaluation of - — - { 
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Afllliken, F , and others. Alloys (P) . . 466 a, 696a, ' 

Mllllkcn, J T See Smith, A. I) 

Afilla, W. H , and P E Evans. Cyanine dyes. Synthesis 
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and 8. Beckinsale. r,ra.4i , Removal of InGrnsI stress la 

70 . 80 bi low-teinperafure annealing .. 360 a 

Moote, U. C. Nitrate-nitrogen; Itetermlnatlon of ^ in 
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caused by bacteria .. 


Jlanufacturc of durable 


Manufacture of 


I PiOS 

; Mtinter. F. Plants ; Analysis of and mannrlng . . 754* 

; Soils ; Chemical analysis of 74 a 
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TNT, I’rotluils of detonation of 836 a 

Tilnltroiolucne , Ulllisatlun ot as a blasting 

evpioblvw ., . .. . .. .. 834 a 
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position and proeesH of making a unc (P) . . 445 a 

Muntcr"' A J K, and Akticbohiget Pump Separator. 

Gentiifngal s“pirators, Menus for controlling the 

propoition of liquids sepaiuled m (P) .. 323A 

Muntz, G M, and others, Steel scrap, Utilisation of 

(P) 4551 

, Muntz, W E Rubbi'r gotxls , Treatment of vulcanised 

embodying a foundation fahiie (P) . . .. 728A* 

Murak.aml K Artifiihil pc .iris and jeweileiy; Manu- 

taeturo of (P) 819 a 

.Afurakaml, T See Honda, K. . . . , . . 453 a 

Murayaina, V. Moda qrosseterr'xia , Volatile oil of — — 040 a 

Blurachliauser, II Dextrose ; Action of alkaline-earth 

earbonotej on . . . . . . . 37 a 

Dextrose , Muta rotation of m alkaline solution 731 a 

Dextrose, OptUal rotation of as lulluented by 

lu ids . . . . , , . . . . 700 a 

Murdlck. P .P. See Daniels, F 070 a 

.Murphy, .T T., and others. Paper ; Apparatus for making 

(P) 14a 

Murphy, T. 3. See Wilbur, M. D 694A 

Murray, K. .S British oxygen Industry 64R 

Murray, 8. R. Paving and other puri> 08 cs ; Composition 

for (P) 198 a 

. Murray', V. F. Hellury content of mixtures of gases ; 

Estimation of by use of a catharometer . . 548 a 

See Elworthy, R T 54lA 

Murray Co. See, Henrv, N. 15 . . . . . . . . 632 a 

Musgravo, A JL Sodium peroxide fusions . , , . 80T 

' *Mu3lol, 0 Enamel for sheet metal or cast metal artlclei 

' (P) 297a. 491a 

Musscr, S a. Amalgamator ; Centrifugal and method 

of obtaining metal from ore (P) 493A' 

' Muth, G Aluminium comjiounds for sDlng paper and other 

pui poses; Preparation of (P) .. 517 a, 749a 

Emulsions fo» sizing paper ; ilanufacture of (P) 36lA 

Mutter. K. Textile fibre from wood (P) 102 a 

Myers, C N . and C. Voogtlln. Vltamlnea ; Clieo^oal • 

I isolation of from yeast 600 a 

I Myers, J Metals ; Bearing of structure on breakdown 

I of 71R 

Myers. J. E . and H. Stephen. ^i3*-Dlchloroethyl sulphide 

I mustard gns) : Synthesis af . . , . 66l 

1 Myhlll. A. R tJas ; Influence of Impurities In — ^ on 

corrosion of meters and blockage of service pipes 3574 

I Moisture in coals etc ; Determination of . . 8574 

; Mylo. G. R. See Luramcr, 0. 188 a, 188i 

Mylo, R. Arcs employed lu searchlights, projection appar* • 

; atus. and arc lamps ; Arrangement, formation. 

and eoloratioii of (P) 150i 

Electric arcs ; Apparatus for automatic regulation of 
I velocity with which air or gas or mixtures thereof 

I enter or leave longitudinal channels in elertrodes of 

I under Influence of increased or dimluiahed 

pressure (P) 160A 

I Metric coatings on inner walls of tubes etc. of small 

j mainoter ; Process for depositing (P) . . 30A 

I Myrens VerksU'd. A,/S. Drying solid moist substancei ; 

, Apparatus for (P) 718 a* 

See Elllng, J, W. A eiOA* 


N 

Naaml. Vennoots. Qlaafabrlek N ** Leerdam ** vooibow 
Jeekel, Mijnssen, A Co. Su under Jeokel. 
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KMtmL Vennooto, A. Jurgeni’ VeraMiigde Fftbriekenu 
8m mndm lurgena. 

Kaaml. '' VenDootA. HoIIandsohe Asbest'Cenent Fabrlak. 
Oeinent reinforced with organic flbr«8; Manufacture 

of plates of Portland (P) 

,Naaml. Vennoots. Machlnefabrlok Brons. Sm Brona. D. 
Kaaml. Vennoots. Philip's Gloeilampenfabrlekcn. Sm 
under Philip's. 

Kacken, R. Cement raw materials; Reactions of 

during heating 

Kaefe, £. Finishing and waterproofing textile fabrics (P) 

KIgell. 0. Sm Karrer. P 

Ragai, N. Adrenaline ; Manufacture of (P) 

Ragai. W. N.. and M. D. Itunnoli. Mydriatic and process 

of making same (P) . . 

Ragayama, T. Histamine and a hiatanilne'Iike substance 
as decomposition products of albumoses .. 

RageU O., and Chemical Foundation. Inc. Metals; Re* 

covering from natural waters (P) . . 

Ragelvoort. A., and Nitrogen Corp. Sodium bicarbonate 

and hydrogen: Manufacture of (P).. 

RAher, W. Tmpre^tion process for production of non- 

Inflammablc fabrics (P) 

Ralgai Kagaku Selhln Kabuahiki Kaisha. Corrosion of 
metallic surfaces; Composition for preventing 

(P) 

Raito, A. Coal ; Apparatus for analvslng or estimating 

volatile constituents of (P) 

Rakamnra. Y.. and Nippon Sen -I Kogyo Kabuahiki Kalaha. 
Paper : Process for removing mineral matter from 

(P) 

Rakao, M. Sulphate of manganese imroxlde ; Preparation 

of and its use for oxidation of toluene 

Ramlas. R. Photographic sulphur toning . . 

SenMtisbig photographic papers ete. with bichromate.. 
Rapp, n. R. Silver salts of aliphatic a-amlno-acids ; 

Manufacture of complex (i*) 

Rash. C. A. Phenolic condensation products ; Manu- 
facture of (P) 

Rash. J. Furnaces for steam boilers, kilns, and the like <P) 
Rash, L. M. Ethyl chloride ; Technical applications of 
. DLscusilon 

XaMk, T. H. Paper and the like *, Continuous beating and 
refining engine for use in the manufacture of 

(P) eOA. 

RsMMt. E. Sm Fr&nkel. B 

Rathan. F. L.. and others. Explosives ; Manufacture of 

gelatinised propellent (P) 

Ratbas-Iastitut A.-G Mashes and beer worts. Polling of 

under pressure (1*) 

Ratbo. E. Glauber's salt ; Removal of Iron from <P) 

Iron; Removal of from Inorganic salts (P) .. 

Lime; Burning in a rotary furnace (P) .. 

Rational Aniline and Chemical Co. Sm Taggesell, R. .. 
Ratkmai Carbon Co. Sm Chapman. H C. 

Sm Cbaie. W. 8. . . 

Sm Ellta. C 71 a. 

Sm FePd. A. L 

Sm French. H. F. 

8m Hinckley. A. T 

8m Mott. W. R 

Rational Electro-Products. Ltd. Electrolysing liquids ; 

Apparatus for (P) tWa, 

Bydroi^nating oils (P) 

Fes MacDougall. A. J 

RaMooal Equipment Co. Sm Pausniao. A. L 
RaUAusl OB. Machinery Oorporatloo Sm Ryan. H. I). . . 
Ratnraf Ooiour Pictures Co. and W. F. Fox. Cdoor 

idiotogTmphy (P) 

Kaodet. L, Sugar; Extraction of (P) 

Raamann. R. Inflamroahle ga|es; Determination of 

in gaa mixtures (P) 

Raylor, R. B.. and Fisk Rubber To. Rubber , Testing 

device for determining " viscosity " of (P) . . 

Rant, E. O. Carbon black ; Apparatus for estimating 

In natural gaa 

Arbon black ; Channel process of making 

Oatbon black ; Disc, plate, and cylinder processes for 

production of 

RekUf,R. B , and L, B. Vance, Sunflower silage 

ReJI, H. Waste gases ; Deodorising Um[ (P) 

RaOMB, H. P. K. T. Peat fuel , Maiiiifacttire of (P) . . 

RaUer, J. R. Soil bacteria; Potential biochemical activity 

of iporea of / 

Soli from timed and unlimcd plots , Oxidising iwwer of 
*— >- and Ha relation to other (actors 
Fglrim. B. X. CapMlcin, Uu> pungent principle of capsicum ; 

* CooaUtuUon of — — • 

> ott from varloos aouroes; CoropoaHJon 


65a 

205a* 


461a 

264a 

800a 

46a 

833a* 

673a 

824a* 

680a 

13A 

602a 

642A 


625a 
136 a 
207a 


562a 

256a 


EnmnUal oM Rubima muMfida 

VftBlOiiailklM and vsaEfylnoylaiiiklet ; Kanufactura 

flora hatii lanvan; Bite txtraei Of 


(V.%6a* 

796a 

706a* 

760a 

295a 

295a 

0&8a 

184a 

544a 

2S2A 

2rt7A 

C63A 

824a 

599a 

1831 

, 494a* 

727a 
120 a 
.1221 

1821 

6111 

638a* 

47a 

199a 

342a 

79IA 

791a 
170 a 
638a 
022a* 

5631 

C98a 

S48a 

626a 

627a 

764a 

leiA 


PAOl 

Rekon, 0. Sm Caltoo Prtntera' Asaoe., Ltd 669 a 

Relion. J. J., and othera. Copper orm; Prooeaa of leaohlng 

(p) IgU 

ReUon, J. M. Sssf .Taylor, T. C 668 a 

Relson, N. Sm iKiliauu, 0 648 a 

Relson, O. A., and Q. A. Hulett. Cereals ; Determination of 

moisture content of 169 a 

I Sm Hulott. 0. A 487 a 

I Romeo, A. Olycerophosphatase of seeds 244 a 

, Norrlere, A. J. Coko-retorts ; Apparatus for extracting 

1 ooko from (P) 222 a* 

Resbit, A. F.. and International Precipitation Co. Electrical 
precipitation of particles from fluid or gaseous 

, streams (P) 810 a 

' Electrical precipitation of suspended matter In gaseous 

and fluid bodies ; Apparatus for (P) . . 810 a 

I Suspended particles ; Bemoving — from fluid or 
I gaseous bodies (P) . . . . . . . . . . 810 a 

Nesbitt, 0 B., and M. L. Bell. Refractories in the iron and 

I steel industry lllA 

I Ness, A. Electroplating and electrocieanlng apparatus (P) 162 a* 
j Nessel-Anbau-Oes. Broom flbres ; Process for Improving 

I (P) 

Fibres; Production of from plants (P) 

Fibrous plants, particularly nettles ; Process for obtsdn* 

Ing tl»e fibre of (P) 

Fibrous plants ; Process for loosening the bast of - 

(P) 

Kettle fibres ; Treatment of for textile purposes 

<P) v 

Paper, Preparation of textile fibres from raw plants 

and production of ttiorcfroin (P) 

. and A. Iloermann. Fibres ; Separating from plants 

! 

Ncstell, R J. Sm Anderson, K 4 Wa 

Nestmann, W. Zinc and other metals ; Refining (P) 872 a 

' Nctteshelm, K. Sm Thoms, 11 

Ncubauer. H Cyanamide nltn>gen In crude calcium cyan- 

amide : Determination of 

Fodders ; Alteration of moisture content of on 

grinding as a source of error In analysis . . 
and E WolferU Ammonium molybdate , lUcovery of 

from phoaphorlc acid determinations 

Nculjerg, f Acetaldehyde ; Detection of In alcx>- 

hollc fermentation 

and M Ehrlich. Alcoholic fermentation ; Relation of 
aldehydes to 

Alcoholic fermentation ; Relation of phytochemleally 

n'duelido siit«tanci>s to course of and nature 

of action of activators 

and J HIrseli tJIyc'erol , Mechanism of "fixation" 
metlmd of decximposltion of sugar into aectaldo- 
liyde and 

and E lUdnfurth. Alcoholic fermentation ; Chemistry 

of . . . 

Alcoholic fermentntUm ; Formation of acetaldchydo and 
glycerol by Uie deooniitositlon of sugar, and theory 
of . . 

Alkali lacutes (perglycerol and pcrkaglyoerol) as gly- 
cerin snlwlltntes 

Glycerol formation In al<x>hollc (crmcDlatlon ; Natural 
and arlilleial 

Pyruvate-sulphite ; Fermentation Of by yeast. 

Fermcntaidllty of pyruvic acid under the oon- 
dJtions of the flxatkjli metlMKl 

Neodecker, K. Sm Dclsenhammer, E 413 a 

Neukirclien, K. Sm Windaua, A. .• •. 81 a 

Neumann, H , and K. Kleyleln. ITiosphatos ; I>ocom- 

)M)sitlon of with hlsulphate for productioD of 

superphosphate .. .. S78 a 

and II Rose Ammonia ; Catalytic oxidation of . . 264 a 

and H. Schneider. Aci'tylene ; Conversion of Into 

arctaWehydn and aeoUc add . . . . . . 639 a 

Oases solnbln In water : Laboratory apparatus for 

measuring and drculating . . 602 a 

Neumebter, F. It. Sm Jones, GW. .. 138 a 

Nean, D F,. Sm Siierman, M. C *7 a 

Nevett, R. D, Sm Palmer. T. H. 75.3 a 

Newbery, K See Heap, W 295A* 

Newcomer, H. 8 X-ray fluorear'cnco of organic and Inorganic 

compounds . . . . . . - . • . . . 761 a 

Newell, K., and Co. Sm Jones, H. 420 a 

Newoll, O. Ne« Hills, R C 21 a 

Newbouse, R. C., and AllU-Clialmers Manufreinring Co. 

Carlion dioxh'o ; B<anufactur« of (P) . - 204A 

Dryer (P) * 287 a 

Grinding mill and turabUng oommlDutlng body therefor 

(P) 288A* 

New Jersey Zlne Go. Sm Boroherdt, W. O. I6tA 

Sm lireyor, F. 0 22*. *52^ 

Sm Singmaster, J. A 22 a 

Newkirk, W. B. Molaaaes; Pyknomeler lor determlAlnf 

ipedfle fr»»tty of 6*®^ 

Rfwwark, F. Sm Aniy, H. V 

Rew ProoMB MetaM Oorp. te Bt Bte. J. B. L. S$SK 
VirUmtD.L, DMiBatte; TtwtmU (F) .. .. SUU 


830a 

778A 

18a 

ISA 

778a 

400A 

778a 


657a 

794a 

77a 

S17A 

27CA 

70PA 

700a 

38A 

S45A 

76A 

801a 

168a 

624a 



NAME IKDBX. 


, : 

■SMOtttomlBlongky.I. m” 

:; ;:*m 

SSirr •'“‘Icraon, O. 't. ||! " iiaj 

^Ick e. F. H. Furuace Betting (P) 216 a 

’ Corp >tagae8lum 

anH <jh. I "Manufacture of (P) 823 a 

and Shawinlgan Elcctro-Metala Co Magnesium powdir 

Mainifacturo of (P) . . . 005^ 

Nlcolardo^t,^^ P^.^ C. CoOlgnler. ReBlnatea Molten 

an?®rJ”V“'' : Characterlatlcs’of — *. ‘. ?98 a 

and Vourloud Nitrogen lu celluloid and explo8i\ea. 
iiTif< ^|'t‘‘'‘'ntnatlon of — with the mtroineter .. 174 a 

^ Manganege ; Volumetric determination 

Nee liaurne. O. ;; ;; ” ;; " 

Nlooleacu-Otln, C. Matlta asphalt ; Products obtained bv 

destructive distillation of 210 a 

Nlcolct, 11 11. “Stearic” adds, Uniform composition of 

commercial and iU explanation .. .. 604 a 

1 rlhtearm ; Anomallca In Bolldillcatlon point of , 632 a 

Nlcolle, M , and others. Toxins and their antitoxins. 

Mutual precipitation of . Ai)i)licatiun to titration 

of antldiphtherlc and antltctaiilc sera . . . . 172 a 

NlederlUndcr, T Nitration of web^f cclluloso (P) . , .. 836 a 

Nielsen, A Steel , Apparatus for production of 

directly from pig iron (P) 118 a* 

and A. lllrkedal. Converter (P) ... 28 a 

Nielsen, U , and F. 1) Marshall. Cad producers llntary 

grates for (P) •; 684 a* 

Nlolwn, N. I) Rubber comiioiinda (V) . .. .. 495^ 

Nielsen, O Copper , Standardisation of , . . . 30OA 

Nielsen, 11 , and others Titanic o,\.ide pigments Pro* 

ductlon of (P) . , . . 552 a 

1 Itanium products, Prodiution of from precipi- 
tated titanium hjdroxides (P) 5', 2 a 

Nlorenstdn, .M Catochin , ConstimtJon of . C85 a 777a 

Colouring matUr of tlic red pea gall .. . loiA 

Nierman, J. ]<. R.vdluui and mesothonum , Concentration 

of b> fractional crystallisation .. 440 a 

Niesaen, K Boiling and drying organu nutter, part.oularlv 

slaugUlerliouso waste (P) 37y\. 41)8 a 

Nicuwluad, ) 4 Dye and pnicess of dyeing (P) . , . 18 Ca 

Nihon Denkl Kogyo Kahusldkl Kulsha See Vanai, T. . , C52 a* 

Niks, N. Paisr-rnaklng machines (P) 264 a* 

Nippon Seii-I Kogyo Kabushlkl Kalsha See Nakamura, Y. 16 a 
N lbldmura, H , and T Honda Ifomp , Manufacture of 

Imitatum (P) ... 444A. 086 a* 

Nltritfabrik A -0. Gallic acid . Preparation of (P) 341 )a 

Pyrogallol , Preiiaratlon of (P) .. .. 426 a 

Nitrogen Corp See Clamj, J C. .. 23dA*, 088\, 68 Ha 

See Gerttn. G U , . 666 a 

See Nagelvoort, A. 081>A 

Nitrogen-Ges Gmtact masses , Preparation of for 

catalytic treatment ot gASOs . . . . 393 a 

Nitrogen Products Co. Nitrogeu; Apjiaratus for IKation 

iff (P) .. . .. .. 690 a* 

See Grou’cll, A. P . . 21 a 

S’ee Midden, C P . 667 1 , 088a, 088a 

see Mount, NV 1). ... 232 a, 082a 

See WTIllams, 11 0S9A 

Nitrogen Products and Carbide Gi See Perkin, F. M . . 8 a 

Nltzsche Concreto'*, Use of Iwilcr-cltnker for .. 573 a 

Nlvl^rc, J. Civet .. 7G3 a 

Nlxon-Westwood, E. Latex, tkiagulallnn of (P) .. 652 a 

Nobfil und Cs). Mcat-juuxj preservoji , Manulaeture 01 

^P) 78 a, 382a 

Nobel, Akt-Ges DvnaniP Sulplnir dioxide; Purilhatlun 

of gases eonlaining prudiacd by cahmJng 

alkali bisiilpliute (P) .. . • • 64 a 

' Sulphur ; Preparation of from sodium bisulphato 

(P) . . . • • • ' • • . . 191a 

Nobel uikI Co , Dynamlt A -G vorm A Ammonhnn 

nitrate ; IJqucfactlon of for explosive charges 

( P) . , . • * • • • • • • ^^6 ' 

Nobel’s Explosives Co. See Nathan, F. L. .. .. 706 a« 

See Rintoul, W • 6-^9^. 041A* 

Nodder, 0. See Clayton W, . . . . • . . . * 637 a 

N6h H, Nitric oxide four-cyclo gas engines , Increasing 

tlio yield from (P) ^61 a 

NonrdUngor H , Chem Fabr Florsheim Lraulslfylng 

liquids Insoluble in water; Dissolving or _il) 376 a 

Fatty oils of low solubility In petroleum spirit , Pro- 

ductlon of (R) • • •• •• 

LiibrioAtlng aud ooolh^ agenta soluble In watei^P) . . 390 a 

OUa and fata conlalnlog phuaphorlo add , Productloa 

of — — * (T^) •• •• * *" ** ** * 

Turkey-red oil substitute ; Production of •— (F) . . 164 a 

Varntehes and paint media ; Preparation of antiseptic 
and pro8or\ath< (P) 


FAOM 

N&rring, 0. Set Panetb. 74 Ta 

Nolan, T. J. Sm Elntoul, W 

Noil. E. Electrodes for anoumulators ; Manufacture of * 

spongy-leod (P) . . • . . . . WU 

Noll, H. Carbon dioxide in water; Determination ot 

solvent 68lA 

Nolle, 0. Waste liquors from potash works; Action of 

on Bolhi and plants IWA 

Nomi, K. Petroleum pitch; Destructive distillation of 

(V) «A 

Norbury, A. L. Electrical resistivity ot dilute metaUio 

solid solutions 488ft 

Electrical resistivity of iron , Effect of various olemenU 

on 488 a 

See Edwards. 0 A. 468A 

Norcross, G. E. Emulsification; Method and apparatus 

for (P) 487 a 

Nord, F. F. Nltrolienzeiie ; Course of the reaction in the 

catalytic reduction of 66 a 

Norddoutsche Iltltte A,-Q , and J. Behrens. Sulphur 

dioxide ; Eecovory of from gases (P) . . 405 a 

Nordlsko Fabrlker, De-No-Fa, Aktieselskap. Fatty acids ; 
I'olymorlsatlon of uiisaturated at low tem- 
perature (P) 607 a 

Nordlund, I Mercury hydroaols ; Mochanlfim of formation 

and properties of prepared by different 

methods 412 a 

Nordstrom, A, and C A. Oberg. Drying apparatus (P).. 179 a 
N orman, E J. 11. llahlng water or other fluids by com- 
pressed air (!’) . . . . . . . . . . 437 a* 

Norman, P W . and Aluminium Plant and Vessel Co. 

Filter-presses (P) 891 A 

Norris, W H. H. Coal ; Now charactcrlstlo for ; 

agglutinating power curve. Discussion . . . . 85T 

See Bailey, C W 166 a, 897a 

Norsk Alkali A., '8. See Rllbcr, C. N 458 a* 

Norske Aktleselskab for Elektrokom. Ind. Norsk Industrl- 
Ilypotekbank. Alumina poor iu Iron ; Production 

of -- (P) 108 a 

Electrodes for electric furnaces (P) .. .. .. 874 a 

Electrodes in cloetric furnaces ; Suspension of (P) 824 a 

Slag, Manufaeture of porous material from (P) 784A 

See Goldschmidt, II, J. .. .. .. .. .. 760A* 

See GoUlschmldt, V. M 820A* 

See 8em. M 339 a* 

Norsk llydro-ElcktrUk Kvaelstofaktlo^elskab. Alumina; 

Method of producing (P) 697 a 

Ammonium nitrate fortUisors (P) 243A 

CrystJiUlsatlon from solution , Effecting (P) . . 437 a* 

Fertilisers containing nitrogen and phosphoric acid (F) 844 a 

Fertilisers; Nitrogenous (P) .. .. .. 667 A* 

Metallurgical rediietlon process (P) . . . . 238A, 493A* 

Nitric acl dand nitrogen tetroxido ; Production of pure 

concentrated (P) . . . . . . . . 460A* 

8ulphuric acid containing nitrogen oxides ; Treatment 

of (P) 866 a* 

See Bakko. B 392 a 

N<!<! Bergve, E 450 a*, 597A*, 722a 

See Bohre, A. C 74WA* 

See Brodtkorb, B . . . 295A* 

• See Fjellanger, M . . . . . . . . . . 498A 

See Jensen, O . . . . . . . . . . . . 108A 

See La Coiir, J L . . . . . . . . . . 656a 

North, W Mineral oils ; Converting into higher 

boiling products (P) . . . . . . . . . 666 a 

and II lAiosll Rubber ; Regeneration of from old 

rubber and^scrap (P) 86A 

Zirconium ; Production of from its ores or oxide 

(P) 788a 

See Bunto W F. 26l 

Northall-Laurlo, D See HIghfield, J. 3 198R 

Northrop, J 11. Pepsin, Determination of : effect of 

tiydrogen ion ooucentratiun . . . . . . . . 133 a 

Pepsin, Influence of substrate concentration on rate 

of hydrolysis of proteins by — . . . . . . 637A 

Northrup, E F , and Afax Metal Co Electric ooll for i»o 
in melting ndractory material ; Artlfluially-oooled 

hlgh-frequoney (P) 240 a 

and Pyrolectrio Instrument Co. Pyromotrlo method and 

apparatus (P) 8dA 

Norton, F E Air, Separation of Into oxygen and 

nitrogen 72lA 

and Jcif erics- .Vortnn Girp. Separating mixed gases (P) 713 a* 

See Jelfcrlcji, E. A. W 619 a 

Norton Co. See Purdy, R. C. . . . . . . 336 a, 699a 

Noth, II. See Prlngshelm, H. 246 a 

Nottln, P. Boll ; Absorbent power of with respect to 

manganese 6&8 a 

Novak, M Calcium cyanamldo ; Gontinuous manufacinre 

of crude (P) 488 a 

Nowak, C. A. Brewing beer and low aloohoUo malt bever- * 

ages (P) 87flA 

Noyes, H. A. Soli acidity, the resultant of ohomioal phe* 

nomena 126 a 

See Conner, B. D. . . 16flA 

Noyes, H. M. iSm Falk. K. G ,, .. 802 a 
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oyes, W. A. Cliemlcal publlcattons 416R 

Iron : Potontl&t necessary for electrolysing solutions 

' of . 70A 

futtall.W.H. Wcttfng power and Its relation to industry 62 r, 67t 
futting, P. 0 , and Wostlnghoiiso Piloctrlc and Manu- 
facturing Co. Mercury arc lamp (V) . . . . 8a 


o 

)atca and Green, Ltd., and C. 0. H. Asliton. Acid or like 


baths for treating wire (I’j 1 v>6a* 

Jberg, C. A. See Nordstrom, A 17UA 

3berhoffer, P. Steel , Flaky fracture and segregation 

phenomena in .. . , .. fiOOi 

and A. Beutell. Gases in ato.ol ; determination of 115 a 

and K. Daovea Clirominm- and tuugsten-steela con- 
taining double carbides .. . . .. h2J\ 

and K. d'Hu.irt Mil<l steel , slag iucluslous and 

deoMdWlng proics-MS in . yOHA 

and 0. von Xeil. Iron ; l)cU3rmlnatlon of oxygen in 


. . . . . . . . . . . . . . Oi 4A 

ObcrschlesLsoho A -O fur Fabr von l.ignose Pota.sstiim 
pereldorate , C>clic proass fur mauufacture ol 
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Fember, F. B. See Hartwell, B L. 

Pttafold, A. R. See Cliiei. F. 

Fsunlman, B. S , Jun , and others. Iron compounds ; 

Mannfacture of (P) 

Pennktgton, A. J , and M C Ig^mb Gavs ; Treatment of 

00 ^-, water-, or other and removal of sub- 

stances contained therein (P) 

Pei^ylTaAla Salt Jtanufacturing Co. Basic zlrmnlum 

sulphate, Slanufacturo of (P) 

Pennsylvania Wire Glass Co, .See Hhcrwixal, L T. 
Ferdval, O. A , and Edl'wn Swan Electric Co Argon , 
Prodnetion of (P) 

Peregrine, C. B , and MabetK-Evans Glass Co. Glass (P) 

Ferex, O. H. Mercury ; Decomposing and obtaining 

radium and gold (I’l .. 

Perkin, A. G, Anthranol ; Manufactnre of — — (P) 

, Bmxanthrone ; Proporllcs of 

Perkin, F M , and Nitrogen Produ<d,s and Carbide Co Dis- 
tillation of cartHjnaceous materials, Destructive 

(P) 

Perkine, C, L , and Metals Bccov cry Co Flotation of 

minerals (P) . . 

Perkins, O. A. Coconut oil , Bancidlty of Philippine 

FerUns, U. z. B- See Kopeloff, N. 

Peri, J., and Co. Soap substitute (P) 

Pertey, O. A. Catalyst (or oxidation of ammonia . . 

Femum, B. P, Inoorporatlon ; Test for efficiency of 

‘ PermoUt A.-0. Catalytic process for effecting gaseous ro- 
Mtlons, more espeoally for production of oxides 

of nHroffen from ammonia (P) 

Water; Preparation of a porllying agent for (P) 

PeraniUt Co. Duggan, T. B 

am Mamaterih, C 
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56a 

820a* 

112a 

440a 

102a 

455a 

743a 

623a 
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60a 

458A 

6.53a 

34A 

187a 

145R 


6ft8A 

4244 

800A 

6884* 
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P40B 

Perottl, B. Ammonifying power of soils; Measurement 

of the 6064 

Peroxldl) Specialty Co. See Fleck, H. . . . . . . 6574 

Perrier. A., and Wolfors. Quarts, Iron, and nickel ; 

Sensitive Method of thermal analysis, and trans- 
formations of 8224 

Perrier, J. See Bougault, J 524 a, 635a 

Perrier. Dextrose ; Determination of small quantities 

of 8294 

Perrin, F. See Luml6ro, A 7634 

Perrott, G. St. J., and B. Thlesscn. Carbon black : its pro- 
perties and uses 292 b, 3774 

and others. Ammonia respirators , Absorbent (or 1054 

See Clowes, G H. 1324 

See Yabllck, M 2794 


Perrucho, L. J. J. Nltro compounds ; Production of 

(P) 574* 

Perry, M. C , and G D Beal. Alcoholic fermentation and 
growth of moulds ; Quantities of prose rvatlvna 

necessary to inhibit and prevent . , . . 3834 

Perry, B. P.. and Barrett Co. Centrifugal machine and 

process of atomising material (P) .. .. 712 a 

Waterproof construction materials , Manufac turo of 

(P) 45U 

Perry, W. P. DUtllllng carbonaceous material ; Apparatus 

for (P) 511 a. 666a 

Porshall. K K. Distillation of liquid iiydrocarbons (P) . . 510 a 

l\>achko, R. J. aud Dentist’s Supply Co. Precious metals; 

Preventing distortion of at temiKiratures 

above their (iislug iioiutH (P) . . . . 4154 

Pcatalozsa, P. Hypochlorites; Electrolytic apparatus for 

direct production of (P) . . 597 a, 689a 

Peter, L , MittoldoutHche Gummlwaroufabr . A -G Itubbor ; 

Proiluction of highly clastic vuluinLsates from 
synthetic — — (P) .. .. .. .. 165 a 

Peter, M, See ransr.. J. 357 a 

Peters, O G . aud C H (‘ragoe Glass ; M'-nsuremonts on 

thermal dilatation of at liigli temisTaturea . 672 a 

Peters, C H Se-e Socord, FA . . . . . . . , 784 a 

Peters, D See Freudenl>t‘rg, K 523 a 

Peterson, C Ga.H reactions, e >j , production of nitric oxide , 
Trausformhig klnotlc energy in gases Into oiectrtejkl 

energy and utilising latU r for carrying out (P) 096 a 

PeUTSon, C. B. .See Felslug, W, A 832 a 

Petenwn, H Blast furnnee slags , Treatment of for 

prosluctlon ol sulpliur dioxide (1*) . . . 271 A 

•STtrogeii oxides and similar gases , (\)n'lensing — — (P) 626 a 
.H ulpimr dioxide , Inereaslng the comx'ntratlon of — — • 

in gase^s from ro<istlng low-graile ores (P) . 782 a 

Sulphurle arid . i tlliaatlon of waste gases evolved in 

< otit entration of (P) .. .. .. .. 088A 

Peterson. VV B, and K B Knnl Acetaldehyde; Pro- 

duetlon of by w rtaln pentose-fermenUng 

ba<terla . . . 8304 

FermeutAtlou of Iievuloee by LartolntriUHt )>entoaeet%euji, 

n sp . 3814 

3fai£o silagt* . B.>le of pent/Osc-fermcntlng bacteria In 

production of . . ' . 2774 

and others Dextrose, galartose, and mannose, Fer- 
mentation of by Ltui.itlyxnlluf penl‘Hiteiiru$, 

n sp . . . . . . . 6074 

.S>« Fred, E. B 4994 

Peteraaon, F., aud Metala Extrartion Corp. Zinc solutlona , 

Treatment of (P> 8234 

Petlnot, N. Iron slllcldo ; Producing artlelea of (P) .. 7244 

and United 8UU« Ferro-Alloys tkjrp Zirconium carbide , 

Producing alloys containing (P) .. 4154 

Zirconium and lead , Producing au alloy ol (P) . 4154 

Petit, P Malting and brewing 3454 

Petrlk, L. L4;ad problem In Um ceramic Industry . . . . 7224 

PettU. E S Decanllng and agitating apparatus (P) 5644* 

Drum-niter wiring (P) 2l6a 

Pouat, A. Water-gas , Production ol from coal car- 

Iwnlsed In rotorU ( P) . . 395 a 

Peyton, E G , and B Ferguson, Presi-rvatlon and treat- 
ment of meat and fish and like food preparations ( I') 525 a 

Peytral, E. Aivlnldtdiyde, met aldehyde, and ethyl alroltol ; 

Mode of pyrogenic decora {awltloa of at high 

temperatures . . . . . . 206 a 

Plahicr, E. See Fischer, E 7904 


Pivnaiiehl, C, and Special ChomleaU Co. Ammonium 

cnlortde ; Metaroorphous i?) 4884 


Pfanstichl, C A , stfid Pfanstlehl Co Compreasing pow- 
dered tungsten, tantalum, and the like (P) . . , . 80a 


Pfanstichl Co. See rfanstiohl, C. A. 


dOA 


ITelffer, T , and others. Plant growth ; Influence of 

chromium and tnanganeae on . , 6064 

Pfeiffer. JJgnlte ; Carbonisation of 6314 

Plistorer, A. Peat briquettes ; Mannfacture of (P) . . 554 



Pfcaleu. W. 0. FiiHsr*s euQi; Preparation ol — for treat- 
I oMmt of mineral oils .* 


Pwom, f. am fail, ft. 




NAME INDEX. 


Phelpi, E. B., and others. Milk-fat; Manufacture of 

■ (P) #798a 

Phelps, I. K., and H W. Baudt. Kjcldahl Method lor 

determination of nitrogen 1 . . . . 351 a 

Philadelphia Drying Machinery Co. See Allaop, T . . . . 

.S'm Parkes, B. A .. 216 a 

Philadelphia Storage Battery .See Martin, H M. . . 41 Oa 

Philadelphia Textile Maclilnory Co .See Hurxthnl, A* O .. 4:16 a 

See Schwartz, W. M . . 503 a 

Philip, A Luhrlcntlon , Theory and practieo of 

DIbcubrIou . . . . . . . . . GOT 

Philip, J. C, and othera. Wood-charcoal, Acthatlon of 

by heat treatment 92ii, 44 1 A 

Philipp, H. .Se6 FoeratX'rlliiK, H 334A 

Philippi See Doerlnckol . . 194 a 

Phlllpi)sthal, W Sulphite-cellulose waste lyes . . . . 102 a 

Philip’s (jloollarapenfahrleken, Naaml, Vennoots , and 

others. Vacuum tubes (P) .. .. .. 359 y 

Phillip, L Fertiliser (P) 75 a 

Philllim, C O. Cottonseed meats ; Treatment of (P) 603 a 

Phillips, F. J , and E J Rose Alkali silicates ; Manu- 
facture of readily soluble (P) .. 74H\, 820 a* 

Comminution and mixing of materials, e g , alkali sill- 

catca (P) 748 a 

Phillips, L F. See Trucsdell, A. E. .. .. 047 a 

Phillips, M. Thymol ; Synthetic manufacture of (p) f)28A 

and II D Cihbs Beiuoir acid , Purification of by 

fractional eoiulensatlnn .... . 425A < 

lleaorclnol, Fusion of sovlium iienzene-»n-dlsulphona(o 

with sodium hydroxide for firoduction of .. 085 a 

Thymol; SyntliesU of from p-cymene .. .. OtOA 

Se^ Gibbs, H. D 27 Ba 

Phoenix A -0 fur Uerghau u Hiittciihctrleb. Ammonia 
from distillation gases etc , DIsiKJsal of waste 

liquor in recovery ot (P) , . . 395 a 

Benzol and Its homologues , Purifying (P) . . 5C7 a 

Phragmin. G. Hj’drogon i^croxldo , Catalytic dccom- 

fwltlon of . . . . . . . . . 107 a 

Picard, 11. F. K. See Sulman, TI L 3.19A* 

Piccard, P .Separating salts from solution by c\ai)oration 

(P) lA 

rick,Il. Nitrite— > nitrate + nitric oxide , Elcctroljtic ixiten- 

tial of the change Energy relationships of 

most ImiKjitant coniiKiunds of nitroge ■ with 

oxygt n and hydrogen .. . .. 446 a 

Pickard, W, .I'ld D It Dobson. Combustible gas; Ap- 
paratus for producing (P) . . .. Oa 

Plckol, J. M Fat extraction apparatus 209 a 

Pickens. J A. Electric furnace -(P) 416 a 

Pickering, G. F. Sulphouated oils; Commercial exaniina- 

atlon of • • • • • • • 16411, 305 t 

Pickering, 8 F See Edwards. J. D 678 a 

See Weaver, E. R 470 a 

Plokorlng, P. 8. U Obituary 448 b 

Pickett, 0. A, Acetates; Determination of acetic acid 

In . . • . . . • • • ■ • • • • 685 a 

Pickles, A Acetic acid , Distribution of between 

water aud chsHCoal .. ... . 696 a 

Gas adsorption by charcoal , Effect of pressure on 643 a 

Wood charcxial , Proix^rtios of 6llA 

Pickles, J ‘e Sulphide; Estimation of in tannery 

lime liquors . . . • 

Plckston, W- '!'• Brown, W D It ”98 a* 

Pickup, J 11, and G A. \Mls<m. Fibres, Process for 

treating (P) • • •• 

Pictet, A., and P. Ca.stan, Glucosan . . • • • <>07 a 

and H. Goudet. Olucosldes , Distillation of certain 

under reduced pressure 49A 

IdcclioU.A. Heavy hydrocarlKins , New absorbent for 
In gas analysis .... . 

Pledallu, A , and others. Wine , Treatment of blue " casso ” ^ 

rieroo, J. B, Jun. Barium oxide. Process of producing 

Strotiti^n^UroxldoV Manufacture of (P) .. bSA* 

Pierce, J. E. Drying machino (P) . - •• • • 

Plerl6, 0 A Uranium ; Determination of and Its 

separation from oilier rare elements . . • . -09 a 

Pleronl A . and 8oc. Chim. Loinbarda A E Blanchl A to • 

’ Sterilising agciit , Preparation of a i»uwcrful, 

solid — •• 

Plersol, R. J. Metal plating 

Pkirson E. M See Dutchor, R. A 

^>rwu! W. C Celluloid lllms; Obtaining products from 

Pletenpol, W.T Glass. Expansion of at high tern- 

poratures .. •• •• *1,,,” 


Pllchor, R. B. " Cliemlstry ; Profession of " • . 

PUklngton. R , and J. Mandloberg and Co. Proofing fabrlor 

PUsbry-Beckcr Engineering and Supply Co. See MoOlnns, 

W. 

rinagcl, A , and Aachener Cliem Werko fUr Textlllndustrlc. 

Washing cloth made from yarn treated with mineral 

oil ; Process for (P) 

Pino Neno Products Co. See Hanson, D. L, . . . . 

Plnkhof, J. Kleetrometrlc titration . .. .. 176 a, 17JA 

llydrogen-lon concentration ; Determination of . . 17®A 

PIntsch, .T . A -G AcctyTeiio or like explosive ga^s dis- 
solved In liquids . Porous charges for containers for 
storage of —— (P) , • , •• , 

Producer-gas plants; Obtaining by-products from 

(p) oMA 

and L Rodde. Coke ; Utilising steam developed In 

quenching of (P) . • • • • • • • A 

Plorkowskl. M Curative agents for glanders and mdema; 

Production of preventive and (P) . . . . 174A 

Pip, W. Iron . Electrolytic extraction of direct from 

ores (P) . . . . . • . • • • • • • 

Pipereaut, P. Sulphuric acid; TnGmslve manufacture of 

Plquerez, E Eloctrle furnace (P) 726 a 

Electric furnaces , Resistance for (P) . • . • 720A 

Plron. E Ammonia; Extraction of from crude 

ammouiaeal liquor (P) .. •• •• •• i9oA 

PJrrct, 4*. See Bengough, G D . 

1‘itealrn, R C 8u(iose, Loss of by Inversion during 

heating of siuoiul mas'secultcs and llnal molasses . . 759A 

8ugar boiling , T w o-massec ulte system of . . • . 679 a 

Pitman, E C. See Higgins, E F 6*lA 

Pittsburgh Engineering Works. See Moore, W. E. . ■ 196 a 

Pittsburgh IMato Gloss Co .SV6 Hiteheoek, H. K .. .. 668 a 

Piutti, A. ailoroi»lcrln ; Action of on wheat parasites 

and on rats . 

Piwowarsky, E. Iron made by various processes; Gases 

from — — - •• •• • •* •• •• 7 4>1A 

, Steel ; Time of adding silicon and its effect on physical 

I properties and gas content of ba^Ic open hearth - mlo 

See Bauer, O . . . • • • • •• • • 723 a 

, Place, J. F. Elquefyitig air ; Apparatus for (P) . . 335 a* 

Place, R Q. Mercury ores , Assay of &1®A 

Plant, J.W. Welding steel , Electrically (P) . . .. 726 a 

' Plantefol, L. See Mayer, A. . ^57 A 

I Platou, E. Calcium nitrate ; Determination of nitrogen In 

Plauson, H Colloidal dispersions (“liquid coal’* etc ) ; 

Preparation of on a manufacturing scale . . d89a 

I Plcrsch, E , and H Meldlnger. Refrigerating machino (P) 809 a 

Pleach, K. Beer, Production of (P) 246 a 

! Plens, B. See Ixuize, F. . . . . • • • • 281A 468A 

' Plotulkovv, J Photoclicmlcal oxidation of organic com- 

j pounds by chromates 3 i2a 

! Plowmann, W W. See Feldenlieimer, W 34 a* 

; lyumbrldgo, D V. Volatile soh outs , Recovery of (P) 892 a 

1 Plummer, R 8 , and American Briquet Co. Briquette 

drjer (P) 71U 

i Pluvlnage, C. Calcium cyanomide ; Yields In manufacture 

of crude. . . ■ • • • • • • • «oA 

Pluzanskl, P. W, Aniline Blaek ; Resists and conversions 

, under — • 

; Pneumatic Process Flotation Co. See Callow, J. M. .. 

NceOahl.R •• 

, PodszuB, E Plastic masses ; Producing from fine 

jiowdors and colloidal solutions (P) . . . . . . 7b4A 

' and Chemical Foundation, Inc Eetraetory bodies; 

Mannfavtnre of solid from nitrides (P) .. 450A* 

Pohlor, R Fibrous material from pca-ftods (P) . . . . 185 a 

I’oetter Gcs. Gas prod i eis (P) •• • 326 a 

Poggel, G E Paper-Btoek, Process and apparatus fur 

seasoning and rectifying (P) lo3A 

Polnte, J C A. Grain ; Converting Into a paste or , 

dough (P) 

Pokorny', J Indanthrene Blue; ReservC-s under . 

(Report bv P Binder) . . . . • • • • 745A 

White and coloured disrhnrges on tuiinin-antlmony 

mordanted cotton. (Report by P. Binder) . . 746 a 

Pollard, W, B. Gold-silver alloys. Action of aqua regxa 
I on in presence of ammonium salts . . . . 299 a 

' Pollitz, a todJiim sulphate : Manufacture of without 

sulphuric acid . . . . • • • * • • 0I.6A 

' PolUtzer, R, and V. Jelocnlk. Trinitrotoluene; Manu- 

I factureof (P) W7A 

} Pohishkin, E. Uranium steels . . 

1 Polychronla, C. See Eadcliffe, L. CL 906 a 

Polyslus, O. Filters ; Operation of drum (P) . . * ♦ 81lA 

I Lime mud ; Process for treating in rotary fur- 

naces (F) • . > • • - * • 

Bhaft kiln with automaUc emptying device (F) . 
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PAOl 

Pomeroy, 0. A., and F. W. Heyl. Digitalii leaf Infoikmi ; 

^ BtaWUty of - — WU 

Pomp, A. Btoel: wttlcal heat treatment after critical 

cold work of low-carbon — — . . . . . . 786 a 

Ponchon, H. Bofrlgerating raachint's 2iaA 

PongraoK, A. See Torn's, E 168 a 

Poole, J. H. J. See Joly, J. 2fl9A. 260 a 

Poole, B. M , and H. F. DavU. Wool ; Washing or scouring 

(P) 770a 

Poole, W. B., and Poole Oil Cracking and llcdning Co. 011- 

cracklng apparatus (P) 610a 

Poole Oil Cracking and Bchnlng Co. See Poole, W. B. . . 610 a 

Pooley, H. J., and J. L StroNt'm. Gum resin , Extraction 

of from grass trees (P) 607a 

Poore, P. Distillation of wood, woody fibre and similar 

carbonaceous substaucea ; Destructive (P) 

a06A. 814 a 

Pope, C. E., and Great Northern Paper Co. Paper making 

(P) 710a*, 817a , 

Paper-making machine (P) 445 a* 

See Great Northern PajH-r Co, . . . . . . 541 a*, 654a* j 

Pope, H. Incandescenoo gas mantles , Strougtbcnliig and 

Increasing the luminosity of (P) . .. OOv ' 

Pope, T. H. See Mollnarl, E. 174 k ; 

Pope, W. J. Annual Meiting prooeedlnga . 104T, 2.J5T 

Arsenic oomiKJUnds , Production of aromatic (P)-- 627 a 

Photography of coloured aiul of distant objects . . SOOu 

and C. T. Heycook 8\ilpluir dicblorlde , Production and i 

utilisation of (P) -• 617 v i 

and others.' pi9-I)khloroeth\ 1 siilpbkle , Production 1 

of (P) • .... 6'27 a , 

See Gibson. C 8 . 73 k, :18‘U 

See Mills, W. H . 2.15R, 4fl8A, H02A 

iSm Orton, K. J. P. .. • •• 5‘27 .a 

Pocath, C. A. Galvanising furnace <P) .. . 549 a 

Porchcr, C. MUk; Influence of formaldeb>de. etc In 

analysis of . . 316 a 

PorrHt. B. D. Bubber ; .\ctlou of halogens on 84 r 

Bubbi'r Industry and the war 195 k 

Portadown WeaMng Co, an<l T. J Gree>es Bottiug and 

drying of flax ai\d other fibres (P) . .. . 5951 

Porter, A. W Cnklng of sain Dls< us^l<)ll . HOT 

Porter, E. E. See Welser, 11 B . . • • r>y5A 

Portevln, A, Hypoeutoetlo sto«*Ls and similar ano>’s , Effect 

of annealing on luleroffraphlc structure of . 411 a 

Steel forgings , Plu-^ical detects In . . . w5a 

Steel: Phenomena aud exfieriiuental data In hardening 

of . . . 66A 

Steels, tin brona», brasats. and aliiinlnlum bronzes . 
SlmliarKles In mlcrographlc apjs'arauce exLding 

at different states Indwtam CdOt 

and J. Durand. GoldcopjH.r alloys, Hardness aud 
rcsUlena'of— .. • • • 

.See UuUlct, L. . • • 

Poraellanfabrik A Schwelg Gch u/uler Sthwclg. 

Poaplali. B. K., and E. Kurek Sugar ; Manufaftuns of 

(P) ... TJiA 

Port, L. E , and D. A. Kied> Ikbjdratmg plant (P) . . 64XA 

Porte, E. P. Euamel-llnod apparatiw , ManufaHure of — d.l«H 
Portemak, S Phosphorle, acid. 1)» termination of small ' 

qoantltics ot as l*«rluiu pbosphomoHlxlate 

In pre*Hjnc« or abscua) of pbonplmnw In urgauk- 
combination 

Portma, S. Ammonia-water , Tlio system — . 5 <vja 

Fortranecky, C Cacao, chocolate, or the like . .Apparattw 

• grinding or mixing (Pj • 465 v* 

Portma Cereal Co. I.lpiKn, J K 464\ , 

Potaeh Extraction Corporation. See »llaea»r, W. .. 6,U, 5U7 a 

Potter, B and Harrett Co Anthranllic ackl . Prow'sa 

ofprodmliig (P) 

See Wetea, J >l . . • . . 

Potter*’ Equipment Co. Solon. Af, 75<Jk 

Potts, H. E, and Hlmon Carve-t, Sulphur fri<»xlde. 

Contact proc^*jv» for manofatture of < I') 40 U 

PottciiaJn, A. Electric accumulator and t>atterk'S , Negatl'o 

• platea for ( I’l ' '-^6 a 

Ponebato, A .SUbUlmeullBiak Ing .Scc totd/c Stablllmentl 

Biak. 

Poognet, J. iJes Jlourcii, c .. 17 :ia 

FOOkae Frirc*, and It Mi!>tr fi-IMamlnoarrkllim , 

Manoiactiirc of (P) . 247 a 

aod OttMTS, Bcnioic arid , Produ» t Irm of - — (P) 5i,7a ^ 

FonJeon, A. Slxlng tcxtlk* fain Irs ( P) 77«a 

Frtiad.J.B. «« HHclwock. W. E . H»6 a 

Fo«Mto,F. 5«Oallot,0 324 a* ; 

rptlrtln. Boodeaax, rt Cle. See Gallot ei O, . . lOflA 

Tnwsmla J Cow t M g sImnK loetal with tin or other metal 

OB OM side only ; Machtaefot (P) 30 a* 

Fointoed ^ Fteai Co. Atktosoo, 4. 8 1824 

F^waO, A, JL CJOBI; DrtrtBriaattott of rtOptittr fonns Ib 

CotoTpartdaWll^ ot ^ MU* 

BBlfinQrlBOOBti totwiooiaBf pwesrt »IU 


FAOB 

Powell, A. B. — eonfiauetf 

and 3. W. Parr. Sulphur ; Forms In which occurs 

in coal . 145 a 

and W. B>. SiSoeller. Zirconium ore; Analysis of 

BrailUane' 67 a 

Power, F. B., and V. K. CUesnut. Apples; Odorous con- 
stituents of . Emanation of aadaldehyde 

from the ripe fruit 609 a 

Power Oas Corporation, and H. lAingwcII Cellulose ; Fer- 
mentation of lor production of acetic acid (P) 38 a 

Pracho, C. Evaporating and crystallising apparatus, 

especially for obtaining largo crystals (P) . . . . 822 a 

Piudel. Electric cells and accuntulators ; Now . . 780a 

PraetoiluA, P. .Sca Buff, 0 220 a 

Praetorlus. Anti-friction metal sulwtitutes 412 a 

Praetorlus und Co. Iron oxide slimes produced in removal 

of Iron from Industrial waU'r , Conversion of 

by aeration Into a chemically actGo form (P) lOlA 
Prandtl W , and J Bauebenberger Bare earths , Hepara- 

Uou of by basic precipitation . . 486 a 

Pratt, C. J. P. See Bankln, C. H. 647 a* 

Pratt, D. 8. See Hedonburg, O. F. . .. 671 a 

Pratt, It. W. See Kinnlcutt, L. P. 66 r 

Predigest Food Co. See Taylor, 11. T. 1) 761 a 

Pn'lssecker, K., and H. Brezina Tobacco w'cd oil . 7lA 
Prelswcrk, E, and Iloffmann-La Uocho Chcmlral Borks. 

Isobutjl ester of oleic acid (P) .. . 1.85 a* 

Prentice, J. Ketorts and stills 'P) . ... 2 a 

Prest-0-I,ltc Co. See Smith, H. S 326 \ 

Price, A I- Cooling foods, beverages aiul the llki ; Mcan» 

for (P) . . . , . 317 i* 

Price, C F Crucible furnacts for im-ltlng ahimiulum aud 

tho like (P) .. .. .. OOv 

PrUe. T. .S Catalysis from an Industrial standpoint. 

I)lscii'<slon .... ... 97t 

Vulcanisation, Acm liTatloii of - - Discussion .. 1551 

aud 8 J Groni Cjanogni chktrkh’ . Pp i>artttloa of 

on a large laboralorv sialc . . . . . 98 t 

Priu- T W T'rca . DeiomituMtiou of - - In presence 

of nitric mid .. . 134 v 

.SW >VhUe. AG .. . . 54», U.5v 

Price, W. B. and E Dietz Hydrocarbon oils. Con- 

tlnuou.s cracking of (V) . 662 a 

Prlcc-Grecne, Catia<la , llc.Hourccs of . 197P. 

Prldcaux, E B. It. ix-llqucsu'nfx' and Irv mg oi ammonium 
and alkali nltrabs and a lhiur> of nl«orptmn_of 
water \ajK)Ur h> inlA»Hl salts . ITPrt, l«'2i 

Physical thomWlry , Theory and prartke In chemical 

Industry, with s[h'i ini reference to . 4 Jit. 

Bators ; Eflc(t of se.i salt on pn asurc of earlKUi Jloxkh; 

ani alkalinity of . . T^v 

Priest, C. F. Furnaces , 5Iufllc and si'inl-tnufflc and like 

<P) . ... 61 ^ 

Kilns, Continuous n generative gas fir'sl - — > for 

burning ore brkjin tua and retMctory mat* rials (P) 77 v 
Prk»t. G W , and E f du Pont de Nunours and Co 

IJnokiim , Pr<idu('tion of (P) 3l2v 

PrlcstiiJAn, F Annual M. eting procci dings .. 2iir 

PrinuoM, H. 8 ami J S G llanim-^ t.'^tlug .. 8h'v 

Prlmroae, J 8. G See PrImrOfC H . . . H'Shv 

Prlnw, A. li. See Blair, A NV . . 521 \ 

Prints', N F .See stone C H .. 591 v 

Prliidlc, W r, , aud Buckeve Dryer t o Dr>er (P) 2\ 

Prlngsticlm, H, ami K I.khteusb In. htraw fodder, 

Earle bment of with prol< In of moulds 7tJv 

and H. Magnus Wood, Acetyl content ot ‘26 u 

arid 11 Noth Furfural, Catalyllc, reduction of 246v 

Prlnstn Gt'crllgs, H C Java iug.ar crop for 1919 , tliemlcal 

control flgup'S for .. . 67111 

Molasses, Water cont«nt of true final rune — — in.v 

Prlzma, Inc See Blanc v, J >1 . ;U4\ 

See Kelk y, W. V. D «'U, 46- » 

See Kak'lgb, C H'' ^ 

Prrrceas Co See Coast, J W , jun 326 a. i66A. 052 a, i42v 

Protoplu, H Mt'tsl d« iK*.lta, .Sfeasun'ment of minimum 

U«kkm*i«t of - — hv their rh'ciroinotlvc (orcsj . IH'i 

Prialuets .Hyndlratc. See Bvers, J. J 

Proeger J. Glas-s ; .Mauufacturo of slnvt (P) - ' 

l^rocachcr, F. Hog-chok>ra vlrns; Artltlrtf»l cultivation of 

fP> 3VU 

ProfcM, B See Kfittocr, F ‘ •• 

Projabn, F. See Cliem. Fahr Hhcnarila . 

Proronltx, €., and otlw rs Ftirtiacea ; Annular, mechanical _ 

orr-roa«Ung (H 

PromoBi, H. <1. H. See PromnlU. C 7^"' 

PramDlts, L. A. See ProoKiitx, 

?rort«g«} B. 5MOrt, 

M. BUtok; l>ir«MBg ~ ob wool 

M^JB^ BOUOB Md wool l51 fUk •*» WOOi 

iSfiSiK} rn(iwiioB •• 



NAME INDEX. 


t _ ^ 


Prym Filling material for absorption and reaction 

towers ^i:*) ,, 321 aa435a 

^cnirlca, E. Beet juices ; Clarlflcatlon of 1 (P) . . 421a 

Puditier, HjinBc ^laty aoils ; Ilystcsnsis <| aqueous 

Pimlng, H Electrical predplUtion plant, llemo^al of 

uuHt from settling surfaces of (P) 

hcotrlrnl purification of gases (1*) ^ 237 a 

Eledrlcal purification of hot. dnst-huU n gii^ies . Collect- 
ing clertnKles for (P) . 

Pilsfhel, E. Paper pulp; Colouring for textile pur- 
poses ... ^ 

PilsdicI, P. F^lax and hoinp straws; Prouss for tuatlng 

Punter, B A Cotton cellulosi' Applications to indiistiy 
of recent researches on its vlstOsit> 

Pun (II, P F. Peat rcsourtcs of Ireland 
Purdv. I, II. See Krauskopf. F. C 

Purd\, It C. Itefractorlcs . SufHulor 

nnd Norton Co Kiln . Ceramic (P) 

and others. Ilcfrnc'torv brick, Llglit-ueluht (1*1 

Puisell, .1 P, See Fruited Cenvil Co 
Pjinaii, F. L. (ilvoxallno nu(len.s: Some piojicilic', of the 

(Bvoxaliiio-aro d>(‘stulfs 

IlydroKcnatlon In the naiihthalene seiU's l)i4«i|sMion 


■ Kargher. It C 
Pjrohatnc Instrument Co. See Northrup, E F 


'122 V 
355 A 


EiA 

•5'nT 
‘2i:tR 
:tH)A 
I IIA 
•{‘ihA 
.Minv 
j:ha 

4 HO A 
!l It 


Hill, 4(»'>A 


Q 

Quackenbush, C If. nnd others Ol.iss (me .md i>l.ixs 

tubing, Apparatus for dr.unng — — (P) . ^ (ma* 

Qunglin, A See laipcr, (i >t . . . (,25 a 

Quaid, II C See (dv(.n. (1C .. 514 a 

Quartaroli, \ Potavsuim and sednun wb-n 

together as chlorides, Ibderntmalion <>t — - ToOa 
Q unrrlunipen ties Stei'lc Mins for meihtlii.il iisi 

PnKlmtion of (P) '.12 a, ;s(1a 

()uas*Coh(‘n. P M, and others Imjuegnation of f<\ 1 il(>x, 

“Ivins, ami other inatcriaK with luinnls umb r 
A.Kiniin (P) .514 V 

Qucisxer, A IlMlrogem peroxide, StablliMiig solution" of 

(P) ()S<)A 

fueling, B Tia"ic slag with high idiosplioiui lonfent, 

()bt'’iniiig — (P) . . 4it.U 

(Juiciv, A f 7 )-Plien\ li'nednimine .md iniline . Pre|).ir.t«i(in 

of trom the rorrespondmg ( bloiobi n/cm " IsOv 

Quigley Euiiiiiee .specialties Co . Im Piil\i>inl( nt fm I 

installations for US' in (onin xnm with fiiiii.i((S (P) ‘21 ‘()a 
Q uimbv, W S . and otlurs (pint/ glass, l.uilding up 

objects of P) 2 ()Sa 

Qulnan, K B siiliibuin .u id . Piodm tion of (Pi ()'27 a* 

Quinn, .F T Sie ^loore, II K 227 a 

(hmumiio, F Al.igiuth siparatois for tieitmg fciioiis 

oies (P) • 7HHA 

Apilttnrr, Un liter- S(e vmie' lib btcr-Qiiiltm r 
(J\ist, W'* Cellulose, 'I'lti ition ol ll"t 


R 

Babak, F ^lane , Fifed of mould upon the oil in - ,. 

Race, .r "Chlorination of wafer” 

lead, Action ot wafer on — - Discussion 

htardi prcKludH ol ( xtract of malt : lultuemc of \.-nou3 

f.i(t(3rs on the ■. Di"( U"Sion 

EadclifTc, L C Eormolite re.idlnn. and hit ('Faction of 
iiicfh)lal with uiisaliualcd cxehc hxdrucaibons . 

Cuncotfon,* .Neutral and alk.ilirio h>drol>sis ot 

Discussion 

llAdrocarbun oils, Examiiiaf i-ni </f - - 

Nitro groups in aromatic orgaiiu compounds, l.stima- 
tion (3f — Disiusmoii • , . 

nnd C l’oI)dironls S.iju>nifiablu oils, Action of mtrlc 
n( Id on 

Bndlorox des , nnd otfiers. Filter for puilflcnHon of water 

(P) 

lladlsson. A . nnd others Catalytic agents for reduction 
or hAdrogcimtiem processes, PicHlmfion of 

(P) • • ■ 

Hjdrogcnatlng fntty adds nnd their gl>ccildc>s (P) . 

Radmann. P. FcTtllisor and method of producing same (P) 

Bagg. M Bauxite as idimiciit 

Coumaronc resins nuci formoIltCR . • _ 

Rahn, O Milk; Findtatlona of reductase test for deter- 
mining quality of •• • •• 

PahtJen J. P. Ineandcsecnw bodies consIsDng ^ 

^ ' duertor embedded In rare cartha; Preparation of 

(10 


1 1. lA 
r.c.R 
3 IT 


1 d,5T 

iiiyi: 


88T 

3().A 


217 a* 
750 a* 
20U 
306 a 
'.:3a 

796a 


Raiford. L. 0. See CrowoU, J. H 

Raiairlck, K., and A B. Clark. AepersUlue niger] Votmtk^ 

tlon of oxalic acid by .1 

Ralxlaa, O. W., and others. Chomotherapoiitio studies on 
organic compounds containing mercury and arsenlo 
Raleigh. C . and others. Colour photography (P) . . 

Riilnton. O C See Lyon, DA 

llamann. 1! , and A. Hpengcl Soil sorption 
RnmbuKh. X E See Iteswlck. W. . . . . . 220A. 

See l-\mn. A, H . 

Ramin. A Furnace; Mec’hanlcal (P) 

Raiiipieldiii. F . A- Co Bating hides ; Process for 

based on action of enzymes, and iiaths etc for use 
tliereln (P) 

llumsay, A , and Hon Co .SVc Booth, H. B 
Ilaiiisay, .1 H. Aeetvlsallcy lie acid 

R.amsey. J. Ql.iss ; Munufactiirc of ]*latc and other window 

— (P) 

Randall. .1 W II , and Industrial Chemical Co. Aoctatos 
etc , Prodiietlon of — - from carbohydrates (P) 

Banev, F .1 See Muri>hy, J T 

Baiikin, C If , and nthc'rs Class; Apparatus for fc'eding 

or dellxcring molten material, such as , In 

separate lumps or charges (P) 

llansome x er Mehr Mac hliic ry Co See Webb, .f R. 

Bao, K U .SVc W.atson, HE 

llapp Morphine . Determination of in opium and 

opium preparations . ... 

Rappaporf, F Acetone . Alannfacture of by dry 

distillation ot calcium pyrohgidto and other nee- 
tates (P) . , . .... 

re Medals Bcduc'tion Co .SVc> Crenagle, J B. 

Baseh, F Sizing paper, cardboard, textile fabrics, etc , by 
moans of suljiblte-eellulose waste liquors (P) 

Rasch, F F W Milk, blood, and otlier nitrogenous sub- 

stanec's ; Improxement and treatment of .. 

Rasclien, J See (Joldlng, 11 1) . . 

Roschig, F Feld procc'ss for ])roductlon of ammonium sul- 
phate* from ooke-oven gases 

Tar oils for Diesel engine's, Improxing (P) 

Bask. O H See Jacobs, B. B 

Baskin, V See Michel, C 

Basse r, F O Fibres, Hnbstltuto and ilicir manipula- 

tion " Cottonlblng " 

Rassow, H, See Rc'ineB, A. ... 

Rastall, H. H , and NV H Wllcockson " Tungstc'n orc*9 ’* 
Ratlilf, \V. C See .Selvig, W. A 
Ratson, .1 H Crucible and like furnaeoa (P) 

Rauchc nberger J See Prnudtl, M’ .... 

Raxeaii, C bait". Action of wulc'r on a mixture of 
— Detc rinliiution of the number of Inde- 
Itendeiit c'cxnstltuents 

U.ixeiinn, (i See Ciamiiian, (J. ... 

Baxn. r, O /Ine x,ij>c3nrs , IntiiieiK'e of foreign gases on 

dust formation in condensation of . 

• See (ioldxohmidt, V Ilf 

Baudon, H H , and If Soott Iron and mild stool. Micro- 

structure of nt high temis'rature 

.ind others Ht(*el , Mc'tailography of are-fused . . 

.steel. Physical pro|>ortles of arc-fused 

Raw it "(her, F PaiH'r yarn fabrics , Process for compact- 
ing (P) • 

Bawlms, F (’ I) Orccec, , Report on commercial and 

indiixtrlnl situation of . . . • . . 

Bavxlln"On, H and Mather and Platt I.td. Jiggers for use 
in dyeing and other operations , Brake dexlce 
for (Pi 

Rawsthorne, J H See Bcixin, W. H H 
Bay, A F. See llaxc's, A . • 

Buy, P C India , Po- tion and prosjiects of sclcace in» 

Bay Bros Corporation See Qlest'cko, WE 



2761 

mi , 
1861 
1941 
741 
6931 
7161 
7401 * 


6881 

26l 

1341 

750a* 

783a 

Ua 


647a* 

2871 

3271 

4251 


222a 

372a 

7461 

008a 

174a 

818a 

262a 

783a 

5a 

llA 
485a 
297 R 
4S6a 
eOA 
486a 


SIDa 

344A 

786a 

820a 

452a 

786a 

752a 

103a 

296b 


720a 

179A 

440a 

761 

257i 


Bead, J . nnd A C P. Andrews. Petroleum ; Papuan 

natural .... Silf 

and R (J Hook Fthylcncbromohydrin ; Prt'paratlon 

and characterisation of , . 80F 

.and II G Smith “ Marine fibre” {Postdoma australu). IF 
and M M Williams. Halogenhydrlns ; Proparatlou 

of 466( 


Read, J. B. See Fulton, C. II. 6601 

Reax ell, J A. Acids, Flc'Xatiun of by the Kestner 

ptteiit automatic elcxator .. .. 148t 

Evaporation proltleins .. .. 3940 

and Kestuer Kvntxirator and Fnglneerhig Ck>. QooUng 

gases* Apparatus for (P) 392l 

Reber, F. See Hoc, of Chem. Ind. ii^Baslo . . . . 778l 

Rechberg, M' Isiather , Manufacture of waterproof, viygc* 

table-tanned (P) .. .. .. 4604 

lAiatlier; Manufacture of waterproof, wear-reaMlng 

(P) 4191 

BoekiU and Sons, Ltd., and C. H. Hardy. Rli^e statdi i 

Manulaciure of (P) . . 6864 
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Beoottra, A. (%TOinlo anlphate ; Now complex form of 107 a 

Ohfomittin eulpbato; Conetltutlon the lilac grey 

complex 642 a 

Iteotor, T. M. Llpolvtlo enzymes in olive oil 804 a 

Set Gardner. H. A. 605 a 

Bedditch Electro-Plating Co . and J. Guise. Rust* 
prevontiug process fur needles. knlUiog pins. etc. 

(P) 575a 

Bedllch, A. Frothing; Apparatus for pro%ontlon of 

(P) 366r 

Bedllch. F. Cellulose esters ; Process for softening (P) 264 a 

Bedman. L. V.. and others. Phenolic condensation pro- 
ducts ; Manufacture of (P) . . •• 4604. 605 a 

Phenolic condensation products; Preserving infusible 

from discoloration (P) 605 a 

Bedmanol Chemical Products Co. See Redman. L. V. 460 a. 605a 
B eed, C. I. Cyanogen chloride ; Mechanism of toxic action 

of .. 671 a 

Dichloroethyl sulphide (mustard gas) ; Minimum 

elTeotlvo oonoentration of 424 a 

Beedy, J. H. Halogens ; Indirect electrolytic determina- 
tion of . . 106 a 

and B. Feuer. Corrosion of brass In <lllute electrolytes . . 519 a 

Bees. W. J. Coke-oven walls; Corrosion of 180ii. 

197T. 218a. 2t9R 

Refractories for coke-ovens 217 a 

Refractories for glassworks’ use ; SiieclAcatlons lor 23 LIa 

Beese. L, C. Bran and the like ; Apparatus for extractlug 

the nutritious components from (P) . . . 3B2 a 

Bran and similar produc-ts ; Extracting (P) . . 31 Ca 

B^lade. A, See Nlcolardot, P 851 a 

Belch. 8.. and E. I.enz. 2-Nltro-4-cyanobenzaIdehydo and 

6 6 '-tdIcyanoindigc 224 a 

and H. O. Serpek. Calcium hydride ; Reactions of 230 a 

Bekhard. A. Titration in stages applied to barley . . . . 275 a 

BeicbeU J.. and H. K. Mulford Co llog-cholera serum ; 

Production of refined (P) 386 a* 

Belchel, W. Fabrics cleaned with water-glass , Preventing 

the harmful effects of (P) 293 a 

Belchaaosschuss filr pflanzllcho und tierUclio Oelo und 
Fette Oca m b H Mould fungi rich in fat ; Pro- 
duction of (P) 670 a 

Beld. B. B, See Judeflnd, W. L 501 a 

See Lyman. J. A. 328 4 

See Pardee, A. if 30.5 a. 438.4 

Bekl. J. H., and International Nitrogen Co. Carbide; 

Production of (P) 102 a* 

Carbohydrates, e q , wood : Procuring and securing 

products from (P) .. .. .. 755 a 

Electric furnaces or other mcchanlHnw : Means nctuat<-d 
by alternating current for controlling or operating 

(P) 755a 

Reid. W. F. Dyestuffs industry. Discussion . . 321X 

Beidel. B. Artificial leather and similar products, 3fanu- 

facture of (P) .. . •• • 

RaOil. C. A. See Boehm. F . Ltd 241 a 

BelUy. A. See Gardner. H. A 304 a. 825\ 

BelUy. J.. and W, J, Hlcklnbottom Distillation in steam , 

Some applications of the method of . Differ- 
entiating butter fat and other fats .. .. 804 a 

Volatile fatty acids ; Influence of electrolytic dh- 

sociatlon on distillation In steam of . . 70feA 

and others. Acetono-n-but>l alcohol fermentation of 

carbohydrate material ; Products of with 

special reference to Intermedlatu subsfanccs .. 4214 

BeUy. P. C. Tar still (P) 390 a 

Beaman. C. K.. and A. 8. Minot. Manganc.<w in biological 

material; I>etcrmlnatlon of 012 a 

Befmaim. L. Metals of high inciting point, eg., tungsten, 
molybdenum, etc, ; Manufacture of articles from 
(P) 30 a 

Beinau. B,. Alkali nitrates and ammonium sulphate ; 

Manufacture of • ( P) . . 440 a 

AQtail nitrates and hydrochloric acid ; Manufacture of 

(P) 449a 

, Alkali nitrates; Manufacture of (P) 449 a 

Fertilisers containing phosphoric acid and alkali nitrates ; 

Manufacture of (P) 579 a 

Fertilisers ; Manufacture of compound — — (P) 4fllA, 827 a 

Nitric acid ; Manufacture of coucontratod from 

dilute nitric ackl (P) . . 487 a 

Flaats ; Absorption and assimilation of nutritive sul)- 

■Uacw by 634 a 

Btiadwi. W. Leod-sul^nr-oxygen ; F.qui)lhrla In tlie 

system . Physical chemistry of roasting *' . . 338 a 

Bulikfttrtb. E. Set Neuberg. 0. 76 a. 168a. 345a. 524a. 801a 

• Betake. 0. Teast ; Manafaetore of tulng waste beet- 

root presslags and other expressed sacoharlne 

liquids (P) 7 Ma 

Bets. B. Kop-htnee; Obtaining fibres capable of being 

fp«n nod n tsnnln-like msterlsl from (P) . . 18 a 

Bels and Co. Cienalog or pcdlsbing msterlsl from paper 

wsete (F) fitTi 

Paper todastrles: Beadartoi wsele from — — ah* _ 

sothenk (P) 186 a 


Belsenegger. H. Zlno compounds : Preparation of 

(> water-soluble from roasted zinc ores (P) . . 406A 

Belsenogger. PyrPes ; Recovery of copper and zlinc from 

burnt — (P) 662 a 

Reisert, 11. Fllte^’-massos ; Washing loose (P) . . 619 a 

Re Isa, F. Sulphuric acid unsuitable for use in Gerber's 

acid butyromoter 637 a 

and Q. Dicaaclhorst. Sediment obtained in Gerber’s butyr- 
omoter ; Composition of 89 a 

Rokord-Zemnnt Tnd. Ges Bituminous shales ; Utilising 

residues from burning in manufacture of light 

building materials (P) , 786 a 

Ronioh), A., and B Rassow, Calcium ciirbldo and nitro- 
gen ; Variety of carbon fAmod in reaction lie- 

twoen —— 485 a 

Remor. P.. and others. Liming and dehairing hides (P) . . 308 a 

Itomfrey. F. O. P. Shale ; Weathering of oil , . 413a 

Remy. II. Phosphoric acid ; Procedure for quantitative 

analysis in proaeiuo of 208 a 

Rendall. G. F.. and Carbon Products Co. Dlstillatlou-retort 

and separating tank (P) 590 a 

Renner. W. E. Furnace heating ; Method of (P) . . 321 a 

Rennie. K. H , and others. liesln from species of Xan- 

thorrheea not previously examined . . . . 459 a 

RonnLson, P. T. Fumaoos ; Reversible gas-lioated (P) 214A 

Reuwick. F. F. Photographic Images, — ~ vl.slblo and 

Invisible. (Hurter Memorial D'cturc ) . . 166T, 198a 

Photographic platt^s , Fogging action of weak solutions 

of iiKlldes on . .' . . . . . 395 r 

Photographic rendering of contrast ; Fundamental law 

for the true ... 247 a 

See I^loch, 0. ... ... . . 428 a 

R6ol. J. Briquettes ; Presses for forming (P) . . 743 a* 

Dehydrating, reducing calcining, or roasting minerals 
and other pulverulent materials; Apparatus for 

(P) 773a 

Uepplier J. M. See Mllllken, F . . . . 456 a, 695a, 764a 

Ile^rch Corporation. See Bradley, L. . 03 a, 217a*, 


365a, 503a 

See Clevenger, 0 II , , . . 061 a 

See Hedherg, C W J. . . .32 a 

See Meston, A F .. 824 a*, 355a, 476a 

See 8chmldt, W A. . . . . . 267 a 

See Squires, H W ... . . 550 A 

See Strong, W. W ..... 476.4 

Research Laboratories Co See lIoNsIttt, GW... . 810 a 

.Research laboratory of Chicago See Mit'ormack, H .. 448i 

Hesch, W , and A Clavel Dyeing, bleaching or like 

treatment of coi*h , Apparatus for — — (P) .. 3624* 

Rosek. M See Chadwick, L 8 29 a 

Rcuttiuger. E. Waste beat and Its Importance in future 

heat economy . . . . . 391 a* 

Iteyl. A. Chromed dyeings ; Fastness to lulling of . 17A 

Dyeing of nopps . . . 153A 

Rcvnolds, J. E Dbitiiary 122 b 

Rhcad, K I, Nan-ferroiis metals used In chemical plant 128R 
See IlotherHall, W. C . . . . . . . . . 869 a 

Rhein, O. See Banin Itr, F. . . .. .. i35A 

Rltclnlscho Elcklrowcrko A -G. Bauxite ; bmoItJiig — — 

In an electric furnace for production of ferro- 
ainminliini (!’) .. ... . 75tA 

Rhclnlscho Kampferfubr, Ocs p-Cymene , Manufacture 

of (P) SOU 

Rhelnlsth-Westf.’lllscbe Mprengstolf-A -G. Pcnta-crvthrUol , 

Tnatnicnt of solutions containing crude (P) 385 a 

Rhode* F. H. See Dodge. F. E 262 a 

S,’A, King, W. W 55 1 A 

Rhodes, G I , and U V Coes. Conveying and troatlng 

powdered materials (P; .. .. ,. 648 a 

Rhodes, L B Cocklc-burr oil 604 a 

Rhodes, W. W. See Fcnulo, W 1004 

Khodin, J G, A Caking of salts DLscusslon . . 109T 

RhoUnium Co. See Falireiiwald. F. A 403 a 

Kibot, P B. PlasUti rubber-like masse* , MtMiufacture 

of (P) 3424 

Rlcard, E. Furfural; Manafacturc of (?) .. .. 454* 

Eleo, C W. .and Chcmo-Mechanlcal WaG r Improvcmcut 
Co. FerUll«er from city aud Uko waste , Hauu- 
* factum of (P) .. .. . .. 634 a 

BIco. H. I, See Wjilczak, M. R. . . 621 a 

Rice, O. D. Drying roatoriaU , Method and apparatus 

for (P) 266 a 

Rich, M. N. Ste Marden, J. W 696 a 

Richard, F.. and F. M, Brady. Plastic liwulaUng com- ^ ^ 

position (P) 2S6 a 

Blohard, J. Ste Bayeux, B. B. • 163 a* 

Blcharda, B. U,, and H. B. Iluiohlasoo. Nllrogon com* 

pomids ; Recovery of solubio from lohitlons. 

# 4 .. towage (P) «27 a 

Net Breaehley, W. B. .. .. ^**■*12* 

Net B«Mta. & L .. 608A 

Xkluifdm J. W. 8M«(l>MMtt*ba^oo«ila«<mteiMtnd« 


186 a 



NAME INDEX. 


ri ,«• ?*'"*• W"«ne. 

aJcoholfl, cylcohexanol, and other carboi 

and i ‘^^Ponnda ; Heats of combustion of- * 021 a 

and A. W. Rowe. Hydrochloric acid ; Indjcct method 
*1”® “I?’'’’*'® ofdllu% solutions, 
and * * preliminary data concerning — ~ . . C25a 

and others. Benzene ; Ktfeot of pressure and of dlssolvtjd 

and water on meltln« point ot 99 a 

aiehardson K A. and L T. Corroslmi of Iron afid steel* 

Jntluenro of copper, inanKancac, and chromium 
on — - — , , _ ^ ^ 75‘’A 

Richardson, F. S. See Kendall. K. 0 . 7of^ 

Richardson, Q. O. See Conant, J. B, .. .. . 348A 

Richardson, L T Corrosion of wrought iron , Inducnco 

of enclosed slag on . _ 3(^3^ 

and Cutler-llamraor Mftf. Co. Ih'slnons moulded pio- 

ducts; Manufacture of (1*) . . ^‘>‘2 a 

See Richardson, K. A . . . . , " | 75iA 

Richardson, W D. Catalyst for hydrogenation of oils. 

New typo of .. .. . , | 459^^ 

Corrosion ; Solution of metals in acids as related to — ^ 7r>2A 
Iron and steel ; Corrosion of — — . . . . eo()\ 

Iron and steel ; Ratos of solution of — in atl<ls ’ COUa 
I ron and steel , Suggested lta.sls for an index ot cor- 
rosion for . . . . 0OOA 

and Swift and Co Catalysts, Apj)aratu8 for making 

(P) . . . 4374 

Ricliard.son , W \V Classifying and eoneentrallng appar- 
atus for minerals and the like (?) . 570 a* 

Richmond, H I) Alcohol, Tiynporatiirc corr< etions for • 

densll ies of , r,24A 

Dcliquescrnco and dr\ing of ammonium and alkali 

nUr.atcs. l)lscu.ssion . . . lK.r,T 

Nitroglycerin ; Estimation of . W9 r, j40A 

and G. F Hall. Reh hert-Meissl-Polen-lvc method , Notes 

on 71 r, hot 

and E M Ison Iron; Rapid volmm tiie determinnUon 

of In preseme of liydroddurie acid, jtho'.phonis, 

oxv-arids, and organic matt* r 1 «‘>r, nrtSA 

and J. M Wilkie ScleiitlQo societies; Bosilion of - - 123R 
Richmond, T. E. See Whiting, A L , . .. 7'J.U 

Richter, H A. Insect!' Ide (P) .... 1 JJa 

Rlchtcr-Qnittner, M Acetone, Jllcro method lor estima- 
tion of ... . . . . 20flA 

Riddle, F H Poroi lain ... 21 a 

Porc<*lain , Relation between eximposltiou and thermal 

cxapanslon of ... . . . 24 a 

Bideal, E K Catalysis, ReaetUitv and adsor|)tlon la 

lietenigeneoiis . . 9lA 

Hydrogenation with protected hydrosols, Catalytic 

460i 

Nltro,.'*!. o\idc3 , Absorption of by dilute nitric 

acid . . . 51 4 A 

and A G Tarrant Ammonia ; Synthetic production 

of — - - ami c.stimatlon of ammonia la the gases (P) 616 a 
and H S Ta>lor Carbon monoxide, Apparatus for 

indicating and recording quantities of lu 

li\drog( n or gases containing the same, and for like 
juirposis (!’) ... . 23 a 

See Goold-Adflms, 11 E F .. . .. d2A 

Rldeal, S Caking of salts liisdi-Mou . . 1()9 t 

Sewage sludges .•Fertilising value ot Disiusslon 18 IT 

Ridge, H M 8p<-IU*r situalion. Review of the . Or 

Rldonl, ik, and Hoe Taleo e Gr.itlti Val Chisone Graphite , 

Purlfleatlon of natural (P) . 23 a 

Rldsdale, C H. Or-^s and iron-making materia! , Valuation 

•of . . • • • • ..451 a 

Rldsdale, N. D Phosi'horus m luomatlto Iron : Its deter- 
mination and ImporUiue . 4n9A 

Rlebock’selio Montanwerke A -G , A ^^ontaa wax , Pro- 
duction 01 from lignite (!’) . 814 a 

Riedel, A. Coke for use in hliusL-fiirnaces , Saturating 

with chlorldo solutions (P) . . • „ , ' 

Yeast, PrmlUetion of nutrient , espeiiallv for 

fodder, from waste waters of sugar factories (P) 7«1 a 

See Mailer, 3 i1a 

Riedel, F. Carbon dioxide , Enriching the atmosphere 

surroimdlng plants with (P> . 0«7 a 

Carbon dioxide fertiliser, r-n of bl.sst-furnme waste 
— ' " • . . • • • 

Gases containing carbon dioxide , Flllisulion ot impure 

( 1 >) . . . • . • . 

Iron objects ; Cooling highly hoatcil . . . 3^7 a 

Riedel, J. T> , A -0.. Arseni.lcs of calcium or magnesium . 

Manufacture of (P) - ♦ •• •• 

Arylurea, Preparation of an (P) •• •• 7U.)A 

Cholic acid ; Manufacture of an acyl derhativc of 

Cyanat^s soluble in water; Production of — (P) - . 150 a 

Explosives which can be detonated by mercury fulmiiiato 

^ and containing no nitric ai Id residue ; Manufacture 

iitlvolUo; Vrepsr'allon ot 

LuptaTeods; Ir<>ik;ralloj' of flour tiko from blttkV 

principles from (P) •• . j" " 035. 

Monobromoaoetone; Manufacture of (?) •• S86 a 

Monobromoketonea ; Man^acturo of — — (?) • • oj 

J.phenetolutea ; Manufacture of |-~ (P) •• •• 


Riedel, J. D., A.-O . — eorUinued 

Resinous material from wood tar ; Production of — •- 

(P) I M«A 

Rledemann, A. -See Strecker, W MA 

Rlodor, J. Photographic negatives and dlaposltlvea i « 

Improvement of gradation of (P) . . . . 4»0A 

Rlederer, H. 8. Se^s Ellis, C . . . M«A 

Riedy, D A. See Post, h E. e48A 

Rlohiu, P , Mltteldcutschn Tcerproduktcn- n. Dachpappon- 
fabr. Naphthalene and otlior crystalline substAnoos 

which can be sublimed ; Pnrilleatloa of (P). . 891a 

Rlothof, O, Tannage ; Degree of in different stagea 

of the process . . . . . . . . , 4MA 

Rllbcr, 0. N Alkali chloride solutions which are to b« 

electrolysed, Piirlllc.atlon of (P) .. .1 82a* 

and Norsk Alkali A /8. Electrolysing apparatus (P) . . 458A* 

Riley. 0. L , and Clark, MacMullcn, and Riley. Oils ; 

Refining vegetable (P) S4 a 

Riley. E. W. Coating steel or Iron with white metal (P) . . 416A* 

Rlngbauer, P. Hides ; Tanning (P) 666A 

Rinman, E. !< Retting fibrous substances (P) . . . . 668A* 

Soda-eellulose, particularly woml-celluloso , Production 

of (P) 860 a 

Waste liquors from cellulose manufacture or similar 

waste liquor 1, Distillation of with strong 

bases In the presence of steam (P) . . . . 16A 

Waste Ives from soda- or sulphltc-celluloso procoM ; 

Distillation of (P) ISA, 624 a* 

Rlntoul. W. and others. Explosives for detonators; 

Manufacture of (P) , . . 629 a 

Explosives, Gelatlnlsatlou of cellulose nitric esters In 

manufacture of (P) 64lA* 

j See Nathan, F. L . . . . . . . . 766 a* 

Rlppel, A Phytlu In plant extracts , Determination of 

! See Pfeiffer, T. ! ! ! ’ ! ! ! ! ! ! ! 606a 

: Rlppon, J. E. See Andrew. J. H 4B2 a 

Rising M 7>-Urcidophenylacctyluroa and related com- 

i jiounds , Preparation of 426 A 

Riter-Conley Manufacturing Co See Carpenter, H, A. .. 64 a* 

' Rltto, A. ami Soc Franc, de Materiel Agrlcolo et Ind. 

I Gas jirodueers (?) .. .. .. .. .. 692 a 

j Rlttman, W F. Hydrocairbous ; Apparatus for treatment 

I , of (P) 716 a 

' Hydrocarbons , Cracking of (?) 222 a 

, and C B Dutton Cracking hydrocarbons ; Carbon- 

removing means In (P) . . . . . 221 a 

and Synthetic Hydrocarbon Co. Gas; Manufneturo of 

I (P) 221a 

1 See Whitaker, M C 182 a* 

I River Smelting and Refining Co. See MacKaye, J . . 267 a 

! Rivlftre, 0. See CKmieiit, L . . . 481A 

1 Robbins, W. J , and E C. I>athrop Vanillin ; Oxidation 

j of to vanillic acid by certain soil bacteria . . 205 a 

I Robert, M. See Baume, O 6lA 

Roberts A. Coke-ovens ; Heating walls of — and blocks 

for tlm construction thereof (?) 5A 

I and American Coke and Chemical Co. Ammonia-saturator 

f (P) 294 a 

Coko oven (?) . . .. .. .. .. 818 a 

Coking coal (?) . 715 a 

Condenser , By-prmluct (?) .. .. .. 326 a 

! Roberts, A J. See Williams Patent Crusher and Pulveriser 

; Co . . 477 a* 

Roberts, A. W. It. See Tatterslleld, F. .. .. 610 a 

Roberts, G C. See Schmidt, W. A. 538A 

Roberts, U. O. See Kirkpatrick, F. A • . . ^lOA 

I Roberts, O. S See Ivlnson, 0. U .. .. .. 664 a 757a* 

Roberts, 11. S See Willlamsou, E. D IlOA 

. Roberta J C. Distillation of wood In suction gas plants ; 

Recovery of by-products ^n destructive (P) 776A 

Roberts, J, O. Porcelain ; Manufacture of .. 107 b 

Roberta, W E., and Foundation Oven Corp. Coko-ovena 

' and the like , Valve for (P) 698A* 

Robertahaw. G. F. Lubricating olla ; Examination of 146 b 

Robertson D. L. See Fleury, P. . . . . . . . . •781A 

Robertson, G. S Basic slags ; Comparison of effects of 

various types of open-hearth on grass-laud . , 180R 

Robertson, J. H., and D Jaukower. Tungsten crucible and 
I metliod of making and using same (P) . . . • 8S9 a 

; Robertson, J. R. Yeast; Preservation of (P) .. 2i5A 

i Robertson, P. W. Chlorine or bromine ; F^stlmatlon of 

organic - — by the chromic acid method . . 2S1A 

j SreVorsIoy, R. R. 0 280a 

I Robertson, R. Caking of salts. Discussion . . . . 109f 

Robertson, R. A. See Millard, C. C. .. .. 157^ 

Robertson, T. D. See Electro-Met^, Ltd. . . . . 787 a 

Robertson Co., H. H. See Young, J. H 7S8A 

Robeson Process Co. See Hurt, H. H. . . . . , . 741A 

Roblo. £. H. Flotation ; Use of naphthyiAmkkfl and 

xylldlne In , . ,1 Ma 

Robin. P. Bougault, J gA 

See Mottwn, 0 8 Sa, 1781. ^ 
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Robinson A. D. Desleontlng appanins (P) . . . . 25 (Ia 

Roblnsob, O. J. S 0 $ Itobinson, T., and Son, lAd 64dA* 

Robinson, 0 8. Carbonates ; Determination o( carbon 

dioxide In water-lnsolnble 087 a 

Steam ; Effect ol air In on ooefflcicnt of heat 

transmission 580 a 

and O. B Winter. Arsenic; Electroroctrio titration 

Of 655 a 

Robinson, E. H. Sre Lumsden, J. D. .. .. S62 a 

Robinson, F. J , and Damard lAcqncr Co. Plicnol-forinaldo' 

hyde i^ndensation products (P) 164 a 

Robinson, F. W. Set Qulniby, W H 268 a 

Robinson, O. W. Set Orton, K J. 1*. . . 204 a 

Boblnsan, R. Sewage ptiriflcation ; Activated sludge pro- 

. cess of . DUcusslon . . C3 t 

and F. U. Oomall d-Trinltrutolucuo and Its derivatives 431 k 
R obinson, T., and Son, Ltd and others. Sciwratlng solid 
particles from air ciuplo>cd for carrying olT sncli 
particles from machinery or processes in wlvlch 
they are prodneed or given off ; Apparatus for 

<P) 640a* i 

Robinson. W. J. Flax ; Production of fibres from (P) 444 a i 

Robinson-Bindley, W. T , and others. Celluloid, vulcanite. i 

or the like ; Substitutes for (P) 14 a, 307a*, 568a ! 

Shellac, resin, or the like ; I’roductlon of synthetic ' 

(P) 35a 

Set Weller, A. W. 702 a | 

Robison, C 3., and .\laddin Produtta Co. Dve-soap, ! 

Manufacture of (P) . 744 a j 

Robison, B See llarden A. 422 a | 

Rocasoiano. A. de G Hydrogen peroxide ; Catalvtle de- 
composition of — - by colloidal platinum 543 a 

Rochalx, A Set Courmont, P .. 17U. 42.U. 405 a | 

Rochette Fr^res. Alkali alummatex , Preparation of 

pore (P) .... . 748 a 

Rochow, W F. Refractories for Industrial furnaces, ' 

Selection of - — . . . IUa 

Rock, M. M See Allison, F G 60 Ia 

Rock, W. D. Hydrocarbons from < oal or other ( .irhonaccoiH 

matter; Extraction ol (P) .'lOlA 

Rockefeller Institute for McdUal Rc'»ear<'h, and oth»'r'* 

Arsenical comiKiunds , Aromatic - (P) 207 a* 

31U*. 340a 427a* 

Rockwell, W. 3 , and W S lUnkwel! Co Kofar> (urnaeea , 

Composite lining for — (P) . 321 a ' 

Rotary furnaces, Seetlonnl lining for (P) 256 a 

Rockwell Co,, W. 3. Se-e Rockwell, W. 8 256 a, 321a^ 

Rodde, L, See PInt.sch, J , A -G . .<271* 

Rodenhauser, W. See Gc? fur I !• ktroxt.ihlanlagen 106 a 

See Bdchllngsclic El.scn- u. Stahlwcrko t«ts 105 a 

Rodgers, K. A, See Finnigau, W. . 2s|a. 42,sa 

Rodler, E. See Aloy, J. .. 23 oa 

Rodman, H., and l<o«lman Cheniital Co t oWe prfxhirt , 

libnufarture of light -- - ( I’l 3 >8 a 

Fuel; Method of utilising — iP) . ir«HA 

Rodman Chemical Co. See Rcelmau, II . .>5 sa 

Rodt, V*. Moorland water; l)et* rmliution of oarlMni 

dioxide In — .556 a ' 

Body, F. A , and Mi'talliirgjeal Co of Vnnrha F< Upar, 

kuelte. and the like , Tnatn cut of — {!’) 156 a 

I/eudt« ; ReroAcrIng isjtash from - - (P) . 156 a 

BOehlin$piche Elsen- uud Stahl wcrkc ('<>■* niul W ibvlcn- 

hanaer. Iron and ste* ! , 1>< oxidation of <»>' 

means of ralclnin cartdde ( P) 1051 

and R. SebrMer Lubricating oils, Extrartlon of tar. 

( pai^ictilarly oil-tar, and dcresiniflcation of resulting 

(P) 327 a 

Rbderer, W. R. Iodine value of inlniT.il oil products . !>•- 

terminatkiri of 741 a 

Boebliog, H See Zollingi r E H 0 a 

B4hm, O, Chamois Icatiu'r Rif.nfltut< , I’TiKlurtion of 

m. .. h27a 

Set Krata. P. . 202 a 

RMetcr, F. Baking powder (P) 637 a 

ROssier, O. Glycerin suixvtitiite , E-<ter salts of phihalle 

‘ add as (Pj . .. . . 44 a 

Roessteraad Hasslacher Wicmlcal Co, .See .Xnders, 11, R 

484a, .500a 

Stt Foersterling, 11. 334 a 

RAiUnfer, A. C. Quinine; 3fAnufacture of a doufitc mm- 

poAWd coouiniiig (P) , 8412 a 

Rocert, A. Boather; Mannfartiire of fP) 606 a 1 

Prsscntetloo of Orasadil Medal . 374 r i 

Bharfc and poipoMe ; Industrial uses for the ' . irr 

aod Ocean Leathitf Co. bhark-skios and the like ; Treat- 

Inf preparatory to tanning (P) . . 407 a 

^itogere, A. B. 0., and C. H. Bedford. Alcohol; Maou- 

factare of froiT rlcc straw (P) 555 a 

Roam, F. Bkikebglirono and other steels; BrHtleness 

la -r- 


a-l>- OUa; Rxtraetiog 

<F) 

J. f . Sm Wiinmaa Hgvtt^Hngt 


trom fatty MbaUuMM 
Op. .. 


240a 

77«A* 


Rogerson, 0. Coal washing plant <P) 826 a 

RoMficA, P. Set Oabertl, L 104 a 

Rohde, O.. and SvCnska Aktiebolaget Mono, Qas-aualyHls 

apparatu^,P) 643 a* 

Rohm and Haas Go. Set Koetsle. A 006 a 

Rohn, W., and W. 0. Hcraeus. Liquofled gases ; Vessel 

for transporting and storing (P) . . 63 a 

Rojahn, C. A. 'Glycerol; Influence of trlmethyloucglycol 

on determination of by ZelsePs Isopropjl 

iodide method , 77 a 

TrlmethyUnicglycol In distilled glycerin (dynamite 
glycerin) and its furo-runnlngs , Detonnlnatlou 

of ,31 4 i 

Rolf. I. P. Set Levene, PA 1 J 1a 

Rolfc, G. W , and L F Hoyt. Sucrose ; Double iwlarlsa- 

tlon methods lor detenu Ination of . . . . 3.SUA 

Rolfe, R T Gun-metal ; Intiueiicc of arsenic and anti- 
mony on properties of Admiralty .. ., 318r 

Rombacher lldttenwerk, and others. Iron; S>nthetl(' 

proilucUon of high-grade foundry- and pig (P) 68 a 

Romberg, G. Tar; Apparatus for continuous distillation 

of — - (P) 567 a 

Rona, P,, and P. GyOrgy Sodlineiitat Ion of kaolin .. 722i 

and L Mlchaeiis (VIIuIohc , Adsorptive )K>w<‘r of , 

and electrometric lulcro-dotiTininatlon of chlorine 504 a 

See Mlcha« lis L 265 \ 

Romlelli T. iron or strs'l surfact's , OvidUing (P) .. 2 <8 a 

Rofs-r, E A. See (ireeii, G. ^ ... 403 a 

ItoscxM*, H E , and C Schorlemnu-r “ C.icmhtrv , rreati*- 

on Vol I Non-inetallic elements.’' (RjvUcd 

by J C Cain) . ..... .366u 

Rofl«.\ C .K W See Fox, Hi! . . .J26 r 

Rose, i: J .SVe Phillips, F J .. 74>'i, 7iM, .820\* 

Rose, H. See Neumann, R .. . 264i 

Ro^e, J R Carlmii and gaseous fu* 1 , Pnxlmtion of — - 

(P) ri5v 

Gasiousfuel; Manufacture of -—(I*) 430 4 

See Harris, J ... . 2214 

Ros 4 nbaiim, .) L See Gaistiuvn, L 4ii6A 

Rosenbaum. It R livdroearbons , ’J’rt al im nt of - (I'l OOa 

and Central Commercial Co .V*i>lmll Nlaiiufatlure 

of (I*) . 320 a 

Rosenljerg, H. Ink tablets , Pr<Hlnctlon of — (I’l 757* 

Rosenberg nnd Co . Chem Fabr Pelts , It' mov iiig lime 

from and tanning “ - (P) . . . 578* 

Rosenblatt See Ihrtrand, G 408 a 

Uos<nblum, E 1 Dlastatlc actlvitv, iKtirmlnulion 

of . HIT 

Roseiitmseh R See Km'd* « k< r, F 557 a 

Uo-enbain, Vhimimum and Its allovs 2i3R 

Pernary allo)s, .MiaJd for r» i'r< si utuig ronstituilon 

of — 371 A* 

.»nd ). A Coad-l'r>or RnUjs'ratlvc lurn.ice , N' w 

t\lh> «it .2134 

and I) Hanson 8lei I , Some rasi>s of failure of mild — — 3,16 r 

and others /Inc, Allojs of - — wllh alui'iiuium and 

copja-r 1606. 370 a 

lU/scnhvim. G Anth(K>anlns prcsmit In io'ing ha'is of 

the grajM' viiii .. 3004 

Anthoc>anins , I s** of luitjl alcohol as solvent tor -• — 202* 

lUweumund, K W Hjdrostlnlne d< riv ati'i s , l*p paralion 

of (P) 675* 

and E Stnn k Halogens attarlnsl to a ring carhon atom . 

Replacement of by carlM)\>l . 82* 

RoscDAtond-Wbldlke. K. Sulj)hurlc acid containing mtro- 

gen oxide*. Rapid decolorlsation of - - 331* 

I<<»en*teln. L. Plu>*»plw»rus , Red as reducing agent 486 a 

Koas-nthai, G Sufierphosphatc* , Manuf.icture of (P) 408* 

UosenUtal, K < onden-^lng and pnrlf>lng ga*« s and vapours, 

e J . nitric add. hidrochlorlc achl, <ir the like ( P) . 20 a 

Rooer, K Coal . Gaslflcatlon of - in rotary furnaces 50.8 a 
t’rystallisatlon of salts , I lillMatlon of luat iilosratcd 

during • - - from hot liquors (P) 477 a 

tiaa-prmlueer plant* operating vslth reeoverv s>f lovs- 
lem|>eraturc tar an<l aninionium Kiiipliate , 

Economics of . , . 478* 

Rosa 11 C t'rinc , M*’sli(S4l anatyais of bv comMned 

iwe of tungstic acid and other reagent* ( P) . 47 a 

Roaa, J H Copja?r aulphato , ObUining from copiwf 

* onw (P) 544A, 65 «a* 

Rom, O a. Stt Oerll, P '. . . 563* 

Roas, W. H Ifydroliuorlc asdd ; Removal of from 

phoaphoric acid (P) .. 231* 

Roaa Chemical Co Set .Mllea, (1. W 756* 

Roaal, A. Forroaidehydn ; Colour roaotloDS of with 

ooiiaio aromatic coni|>ouoda 42* 

Roaai, C. Acid-proof alloy ; Manufacture of an (P) .. 787* 

rotaMlnm ootnpounda ; Extraction of from rocka 

contalolJig potaaafnm, with aimnlunoona pro- 
dtMikm of nUioieaotia feriUiacn (?) . . 344* 

Ro«l« OftdM Btattroehla. Set Tffnlolo, 0 783* 

RoUifo, 1, VlMiMRy of orfMdo oottoUti ])«l«niilBfi4kNi 

ol-*s».. ..L .* ss «*A 



NAME INDEX. 
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Shumaker. DcIomlLs ; Cora- 


>m^H 


M. S«, Crowley, R, J. 

rcrmutlu.'; Exch.Qge'oi. 

Hothrock, a , and J. u 
parlson of 

^thate.n, M ,s>, Jt|e|,a,.|„, r„ 
lotoLbot A .(! („r urnpliHeho Indu.trlo I'roec.i ito-ki’ 

Roltnmnii^ (jarlion ui [erro-alloy» . D. l. rii.l.iatloii 

Koubluu, JO M. Ses Muntz «' M 

llouHu T Iron and steel . Kvtr.icdon of ,,„1 f„rnn- 
tlon of iillo>s thereof (1>) . 

Itouse. W See Calico Prlntcra’ Aasoe , rt<l. -.(.nK 

OU.SUUI F 1* A llNdroojirbon hquida . rroduition’ 

■ "om carbotma'oiis nmitii.il (I*) 

Hons^eanx. 10 and Shot Wheat . Nitrogenous subat.m.e'. 
and^I^oaphoric acid in ripiMimtj and Rernunalion 

Uowe, A W See Richards, T. W 

Rowe F. M Dyi'stulfs industry , I’roHress in 

11 vdrojtenation in the naphthalene series ir, Ir 

Rowntru^ai^ Co . and F U Frjcr l*lt<h, Co,«bu-Uon’ 

Roy, C ^\ood . Rend, rln;? Iinpenneable and re(o\er- 

in^ liqnidn rotitAlned tlhToin (1*) . , 

Royul-T)aw^s,jn, Ji. Sulphuric aeH , Manufaetun' of ’ 

Bubencanie, 10 AV , pm Se^ (;ta>, 11 I) ' . ’’ 

Rubin, S See I’aj^e, A L 

]tudd, H J{ , and hli ctroinire Dairv ('o SlcrihsiuR IniUKls 
Apparatus for (1>) 

Ruder, W 10, and (ieneral Llintnc Co Metals, Vroeiss 
of treatiuK (!’) 

See Coinstoik, (i K 

Rudge, A lileaebuiK-iiowder , ^^anufattu^e ol (l‘> 

RudUill, 11 'J', See Maeartnej, J ll 
Rudolph, d DjeinK mixtures of wool and staph -iibre 
RUdlger. M .f< nisah m artiehoki s , J'loluetlon of ihohol 
from 

Rilpin;r^ Wood , rreserviU',; (1*) 

Rutgerswi rk-o A li Coal, l>e<ouipositiou of — (P, 

Coum.irone-ii -m .soluble in ahohol, M.inut.utun ol 
- - (!’) 

and II T. iebmann lhii|UeftinK ( 0 .il .^n(l olliei ]>o\\dei(d 
m.ileri.il (!’) 

See laim e () Ih'ts. 

Ruir, F t!,and ll\ -Prodin I s M imifac ( tiriir.' Co Petioliuin 
Piociss and 'ijiiairalas lor (lukiiis' (P) 

S,6 L.we L P 

Hull, J r Jyxajinrator .tiid pa>tenris r for mdk (C) 
lluff. 1) U3uin;i piper \ariis .ind lilnns treatid with 
jila nol-tori.' ddidn de i ondi ii" it ion jnodiKth (P) 

Paix r , M umlpitiiie of b.ird-sutd --(!') 

P ip» r , Si7iny ot — - ( I') 

l'a|Kr \arii . Pneess foi st n n'.:t la uine — - (IM 
and P I’raetorius J mpre/natini,' p.ipi i \ irns and 1 ibin s 
(!’) 

Ru^tiil, 1. .SkC Molta. I) ddus. 

Ruboff, 0 i: , and I’reinli Hatter) iii.l C n bon Co 
balf-i 111 s (P) 

IOUm,. le batters , Manulaituie ol m oil prot 

IP) 

Manganese ja loxide lor battene 

(P) 

Ruuibold, NV <r lAMd and tin, UitoNiis of 
tbeir solutions (P) 

Ruinmel, 0 drain, Steeping and unit mg 
Knnge, AV . .and International Cei.il Pio.iuets t oip 
P.riipied mg - (P) 

RiljKTt, r 10 see Haxter. ti P 

RiijKTt. F F Calahsts Llfeit of siiil.ife o\i-lation 

some metallic — 


Pmitli .it ion I 


- fioin 


- iP) 
bignitc , 


HehiMoiii ot 
lal ion of 
ifiim by 


Rupp, P See A\eis, s 11 

Ruppei, W. d Albumin .iiid anti I u\ ms ... 

towards the eleetrii lUrreiit, and isol.H ion of 

jtiire anti-toMe iilbuiiiin from dipbllierle 
an electro-osmotic inetliod 
See t barton, .1 

Jliisle slags • 

Artificial nitrogenous 


Rushton. if 
Riissill, K J 

Fertilisc'rs , Artificial nitrogenous -- 

Seeds, Reiioit on jiroiKised elec trolj tie tn-atment of 

by Wolfrxn process l),>fore sowing 

and K H Hlch.ards Soli , Washing out of nitrates b\ 
drnlnngo water from uncToin>od and unmanured — 

Ruasoll, d. Se4 Wood. A 

Ruittoll. R F . and Air R.^uctlon Co W-dding-roil (P) . . 

Rrawcn’. T. F AV Baker. T. . • • * ' ’ ' ’ 

Roth, F. H. Copper ,* Prot^ew for hardenliift — (P) 

Ruth! J. P.. Jun Flotation ; Proccaa of mineral (P) . . 

Ruthenburg. M, Electric furnace (P) •• •• •• 

RoUierfora, B. .Atom ; Nuclear oonatltAlon of the • . 
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Ruths, J. K.. and Akilclxriagot Vaporackumulator. Sulphite 

and like dlgestera ; MeUrod of heating (P) . .• 541A 

Rays. J. D. Oil gaa ; Manufacture of 1 . . IWA 

Ryan, A. See Vickers, Ltd 4821 

Ryan. H 1) . and National Oil AUchlnery Corporation. 

Shale ; Recovery of bituminous matter from 

(P) 182A 

Ryan, J If , and 1) R Seam, an. Calc hi in carbonate ; Pro- 
cess of grindhig (P) . . . . , 232A 

Ilj’an. L W . and Lindsay Light Co Thorium , Recovery 

of (P) . . , .... 680A 

Rj'd. S Casein ; Solubility of In dilute solutions of 

sodium chloride, and intlueiice of Indrogon lou 
tumcimtratiou . ... 13lA 

R>dabl, If d V Alum-shale, rtllis.p ion of as fuel 

m calcining furnaces (P) .. 82dA 

Ryde, J W If See doneral Electile Co (l.ondon) Re- 

seartli Stalf ... ... 776A 

Rjllel, K das comleiibcr (P) . . .. 5H9 a 


s 

Sabilits< hk.i. T Methyl and cth)! alcohols; dilfcrcntla* 

ting . ... 245 a 

Oil-cake , Importance of — - as cattle footl Value, 

utilisation, and toxhlty of beeih nuts ,. 556 a 

Saei Iminfabr A -d xorio. Fahlberg, List, uud Co. See 
under Fahlberg 

Sadtler, S S Alkali hydroxides , Manuf.ieture of (P) 089A 

Alkali phosph.'vtes . Process of mikliig hydiogen-c-on- 

tairiiiig (P) .. 810A 

Dicalcium phosphate, Maimfaduro of — and of 

fortllist r (P) 201 A 

and olhera Flre-cxtlngulshlng liquid (P) . 682 a 

S.K hsisi lies Seruinwcrk uud Institut filr Bakteriotherapie. 

Silver salts, Mmufacturc of therajieutlc agents 

(oiitaining — - (P) . 427A 

Sacflel, F. Coke , Manufacture of lurd -- - from gassy 

coals (P) .. . .. 478 a 

Sarmnark, A U Hts.rage of acetylene or other gas; 

Fillings for tanka or the like for tP) . . 290A 

Sage. F . and Co , and ,N. A T N. Fcary. Fabrics for air- 
craft (P) ..13 a 

Salllard, K Sugar, llehaxlonr of nitrogen during 
manufacture of — Precipitation of protein 
matter of beetroot l.y sulphurous add. bisulphites, 
and hydioaulphltes .. . ... 20 Ia 

St. I/OUts Brhjuotte Machiue Co Briquette machine ( P) . 7 a* 

St. Roclius-des Hydiot.iibons . Method of making solid 

cmulsitl.ible with water (P) .. 418 a 

Salto, 1> . and K Ilaynshi Metals aud allo\3, Fluidity 

of - - . . I59 a 

Siilo, S Caibon sled-, qiieiuhcd aud tcmin red , State of 

(arbide in — .... 786 a 

>>.ikell.iiios, 10 Ste Wleland, 11 . . ... 280 a 

•S.ilamou, M S See Bennett, C T . . . . 704 a 

Salislairy. O .T , and I luted Filters Corp Flltintion, 

Method and appai.itus foi - -- (P) .. 39lA 

S.ilkowski. E Antiseptic aition of some chloro-derlvatives 

of methane, ethane and etliylene .. . 702A 

Clutm, Ben/ene derixutixes in - - — , and the protein 

content if gdat in . . .. 698 a 

S.illmger. U Stardies . Ageing exjicrlmente with solutions 

of \arlous - with sjH'dal (onsideration of^ho • 
time fad or . . .. 76A 

See Jacoby. M. ...... 421 A 

Saim, .r , and C L A Whitney Aluinlninm solder , Manu- 

ludure of — (P) . . . . .. 230 a 

^iiilinoii.C S Soap solutions and gels* Direct experimental 
determination ot < onceiitiatiun of potasHuim^and 
sodium ions In - . 650 a 

See AlcBaln. J W 74R. 272A 

Snlnum, E S See Eyre, J. V. .. .. .. .. 80A 

S.ilinon. S C .See Swanson. CD.. . . . . H9 a 

Salter. U M, and T C Milhalne (Jermination of seeds 
and growth of seedlings, lOlfeet of reattlon of 
solution on - - ... 498A 

Salv.itcrra, II Montan wax ; Determination of saponiflea- 

tlon value of . . . 220A 

Resins, Determination of saiKinlllcatlon xaluc of 

(lark — - 72 a 

Sec A^Jliia, A . . . 697 a 

SaUatl, M N . and others. Coating with tin and tin alloyr* 

articles made of .ilumtnlum or aluminium alloys (P) 339A* 

Nickel alloys. Production of — ~ (P) .. 662A*^ 

Salwav. A. 11 Polymorlsation in fatty^lls , Theory of 824T 

Salzwerk Hcllbroim A -O Ammonium chloride ; Maou- 

facture of (P) 448A 

Sodium sulphate ; Manufacture of (P) . . - . . 864A 

and others. Alkali sulphates ; Manufacture ol worn 

alkali chlorides (P) 749 a 

Potassium salts; Separation of from roineralBw 

especially caraalitte fP) 40SA 
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C. r. Paper ; Teatlng tearing leelatanoe of 

Bampicf. P. L. See Meadows. T. C. 

Sams, K. H. Bewail sludges ; Fertilising value of . 

Discussion 

, Samstag und Co. See under Ooslar-Apparatebau. 

Bamne), A. Printing fabrics or the like ; Machines for 

(P) 

Samuelssoa. E. See Smith. L. 

Sanch6s, J. A. Dimethylnmlnonutipyiluo (pyrainldone) , 

Analytical tharartfra of 

Sander. A. Doxamethyleuetetramlao ; Preparation of 

Sanders, A. J. See Sanders. L. A 

Sanders. J. F., and others. Nililc acid and nitrogen com- 
pounds ; Maniifactuio of — — from atmospheric 

air (P) 

Sanders. L. A and A. J. Plastering of cement, cement- 
concrete, reinforced concrete, llmc-traftij mortar, 
natural stone or biioks. and the like : Forming a 
hardening coating on. or Impregnating articles 
or (P) . . 

Sanders, M T. Nitrates; Effect of chlorides on nitrometer 

determination of 

Sanders. T. M. See Wellcslev. R 

Sanderson, C. W. Rubber compounds ; Expansion of 

during vulcanisation . . 

Sanderson. W. J , and W. J Jones Aniline ; Estimation 
of In comracrtlal aniline 


Sandlford, J. See Seccombe, II (1. 

Sando, C. E, and H. If Bartlett Rutla tbc fla\ono pig- 
ment of EtchechoUzM 

Sandtmninl. C. Electrical conductivity of mixtures of salts 
in the molten and solid states 
Sandqvist, H.. and E. Mohllu. Ammonium tetroxalatc, 
a decora {xjeltlon product of Isoamyl nitrite . 

Sandox. M. See Kehrmann. F. • 2'J4 a. 

Banfooreiie. A. Nltrk acid ; Formation of from nitric 

oxide 


San Pabk) Oil Mills, Url. McCo^^. J 1) 

Saper}'. L, Babbitt-metal product , Manufacture of 

(P) 

Sarason. M Adhesive comjKisitJons , ImproNing (P) 

Hydrogen peroxide and the like , htatiill-'ing (Pi 

Oxygen; Manufacture of suiHirsatunitc*! solutions or 

from pcrsalts and catalysts (!’) 

Paper yam ; Pre\entlon of mould growth on (P) 

Sargent, 0. J. Chromium; Elcctrobtic — - 
Sargent, O. W. Molybdenum steels . . 

Sargent, B. N. See Focrsterllng, H. 

Sargent’s Sons Corp. See Cllley, OH 

Sarron, P. F., and J. Simon. FUcctro-convcrtcr fumsco (P) 
See Simon, J 

Sasse, A. B. St* Fegan, £ T. . 

Satava, J Alcoholic fermentation of concent rated sugar 

solutions; Spontaneous by Zj gosaccharo- 



Sato, N. See Okochl, M. ... 

SatOW, 8. Protein substances , Manufacture of \cg-'tablo 
(P) . . . 

Sauce; Manufacture of from soya Ijeana (P) , 

Satterly, J. Natural gas , Partial cond‘ nsatlon of at 

liquid air terajjeratUTes 

E. y. Burton Hydrogen and helium ; t’ombustl- 

tifHty of mixtures of , . . . * 

and J. Patterson. Methane and ethane ; lAtcnt hcata 

• vaporisation of 

Saner, E. See Outbler A 

Saner, F. Peat and the like ; Manuf.vcttirc of ammonia 

and combustible gas or coke from (P) 

Saner. J. Syrups; Co^t of Iiianuf.aft«fp of tanc and 

•orghom by thO ” Norit" process .. 

Saner, J. N, A. Sugar Juices and tlm like , Treatment of 

(P) 

Sanerbrey, O. Calclom sulphate , Treatment of liquors 

containing (P) ... 

*'Cryitalllsation of solutions, esi>eclally of potosaium 

•alta (P) 

SanerwaJd. F. Copper-Zloc allojs madn by melting and 
ekctrol^cally , G)cml«al and olcclro<J»eralcal 

propertlM of 

Samdaia, K. H. Axopyrazoloncs and allied compounds . , 
Saraiukab Obemlcal Co. See Shuey, P. McO 

Sarin. P. M. T. CaJdnm cyanaroldo ; firanulatlng 

for nse aa fertUlacr (P) ' 

Sary, L. A. Coding chocolate, cocoa butter, or other 
maitilala which coagulate when cold ; Ap{>aratus 

e for <P) 

Drying apparatna (P) 

Sav, ILV, See ^h, F. J 

Savyar, i, f. See he% J. U 

n. H. »«ina and iurpMUne ; Becorery of 

!ran nnlaoits iraodi 

Snym. W, tr. ]UbMw<vol^afKirt«M«itim»(P),, 
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668 a 

449a 

449a 

66U 

777a 

523a 

750a 
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2i3A 

34.3a 

13dA 

8774 
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Scales, F. M., and A. P. Harrison. Borlo add modlfloatlon 

f of KJeldahl method for crop and soli analysis . . iSlA 

Soallone, 0. 0. &s Fraser, J. 0. W. S71 a 

Soard, F. I. MoliJ^ ; , Sucrose content of as an index 

of InversOn In cane sugar manufacture . . . . 126 a 

Soatchard, Q. See Smith, A. 107 a 

Schaal, O. Ether apparatus and vagrant olootrlc currents 734 a 
S chacht, W, ‘Oellnlose waste lyos ; Dry dUtlllatlon of 

concentrated (P) .. .. .. .. 445 a 

Wood colhilose ; Manufacture of highly purlflod 

08 a substitute for cotton In chemical industries (P) 60 a 

Schad, R. Ammouiacnl brine ; Cnrbouatimi of (P) . . 489 a 

Ammonia-soda; Production of (P) .. .. S35A 

Schadcck, O. M. Coking plants ; Standardisation of 288 a 

j Sch&rtlcr, C. Tunnel muffle furnaces ; Heating of (P) 8214 

, Schalk, O. Concrete blocks, slabs, etc. ; Manufacture of 

j (P) 751 a 

■ Schedlcr A. See Society of Chem. Ind. In Basle .. ., 612 a 

I Schoel, K. Temperature measurement; Methods of *. 

their application and reliability 45A 

Soliclblor, H. Ichthyol oils , Chemical constituents of bltu* 

mlnons tar oils rich in sulphur . . . . . . 65 a 

Ichtliyol oils and similar oils ; Isolation of the active 

sulphur compound of — — 763l 

Scholl, E. Mangrove tannin ; Detection of In admix- 

I turu with other tanning materials . . . . . 49 Aa 

Tannin analysis ; Baldraoco and Camilla's modidcation 

of offlclal shako method of . . 666 a 

'Schellhaass, II. Ruschig rings la the acid Industry; Use 

of 265 a 

Schemmann, W. See Rombachcr Huttenwerk .. .. 68 a 

Schljiuk, 'R “ Physical chemist rv of the nietaU ” (trans- 
lated and annotated by R S Dean) . . . . .388 r 

' Schenk, W. See Henrlch, F. 162 a 

8«hcrlrun. K SulphurU- acid ; Pn paration of arsenic- 

rreo . . .. 642 a 

Water ; Determination of In foocUtutfs . . . 422 a 

Scheuch, W A , and Western F.Iectric Co Electrical 

resistance alloy (F) .. • 4564 

Scheunert, A , and N Wosnessen^ky Indigo; Discharging 

wltli glucose. (Rei)ort by M Baltfgay) 745 a 

Scheurvr, A. Anllino Black , Proiluctlon of ungreenable 

483.i 

Schiele und Bruclisaler, M» talllndusLrle. Alumlulum 

costlugs , Production of — - ( P) . . . . . . 602 a 

Scblffcrlc, C Centrifugal concentrator (P) .. .. 3 a 

Bchlinpke, P Welding ; Comimrlson of various melliods 

of 301 a 

Schlppcl, H. F Rubber; Volume Incix'asc of compounded 

under strain . 199 a 

Schlrm, 1! See Mocst. M. 601 a 

Hchlapfer, P Carbide furnace gases . . . . 188 a 

Schlatter. Froratb. Co. Furnaces and like af>i)arat«u 

for producing hot air for dr>lng etc (P) .. 1 a 

Schlecdc, A. See TIede, F.. .. 747 a, 747a 

.SehlcUhcr, H M See Hayward. C R . . 548 a 

Scblelu. L. lAodshofl und Mi'yer, Chem Fabr Crltnau 793 a 
' Sclde-slachc A ■() filr Bergbau und Zlnkhilttonlx-trlcb Zinc 
\ distillation proifiu. I lllisatloii of n’skiual ash 

from liy blowing wllii air or gas (P) 662 a 

Zinc on : Preparation of briquettes of — ™ suitable 

for sincHlng ( P) . . 662 a 

, Sdil.'iiiHmer, C, A -D Photographic de\cloi»mcnt prints; 

I Producing a brown tone on (P) .. 428 a 

Scldlcht, A . and W Austen Cldorofomr and other volatUe 
i subtttances ; DeUTmtnation of — — .. 626 a 

Scldimk, 11, und Co. CaUlyat* used in hydrogenation, 

1 Revivifying spent (P) 34*, 756 a 

I Pats and oils , Neutralisation of by estorlflcallon 

1 of the free fatty acid (P) 108 a 

' Nickel caUlysta wblrb loue Ivcn used In hydrogenation 

I of fata; Rovlv|f\lng exhausted (P) . 104 a 

Nickel; Preparation of flnelv-dlvldcd for c«Ulytlo 

I purposes by reduction (P) . .. ■ 456 a 

; Hcblottcr. M Alloy for backing eiectrot>pcs and for roanu- 
1 factnre of type metal ( P) . . . . . • 872 a 

I Eicctro-de posits ; l*Tepamtlon of a metal matrix to 

obuii) eaally detanhablo — — (P) ■ •• 271 a 

j Iron ; Manufacture of electrolytic soft (P) . . 724 a 

; Sthlorobcrgcr. K. See Brrdlg, 0 19lA 

Sflhroetz, J Firing at hlgli-temiwratnrea Iri ga^-Qn'd ring 
j furuaces (i*> •• 784 a 

Schnikl, J. Furnace for sroolUng steel and other roeUls of 

high melting point; Hcvorlssratory (P) .. *69 a 


Schrokl, K. Magnosl*; Production of lor artlflcUl 

stones and oeramlo purposes (P) 

Sehmidliug, W, Rustless mirfsoe on Iron and sU>el: Pro- 
duction of by boiling pliospliorlc add (P) . . 


Sdimldt, a; Yarn^ribbon«,_flbros, M^ln« 


for imUng •rUdoKRicb m 
8ohml4», fi. 


llqukla (P) , 
DetMUon of la 


pniiOM of plkMphii^ M malalaa .. ., 

aa4 a, flNlMr. as aUtattn y«ial 


864a 

29a 

226a 

6tOA 
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NAME INDEX. 


Schmidt, P size; Manufacture of from horny 

material (P) 698^ 

Schmidt, P. L , and Cheni Fabr. Ehenanla Sac^iarlflcatlon 
of cellulose ; Utilisation of pho8Dhorl(\ acid from 

super phosphate manufacturo In (i) .. .. 309a 

See Chem. Fabr. Itheuania SllA, 4e3A 

Schmidt, II. Antimony compounds; Aromatic . 

Dlazo-synthesla of aromatic stlbinic acids fy;id their 
polymeric constitution. Aromatic derivatives of ' 

antimony pentachlorldo and itjs additive compounds 7G3 a 

Arslnlc adds , Dlazo-synthesla of aromatic . A 

by-product contahilug arsenic . . 703 a 

Schmidt, II A. Halts ; Apparatus for collecting and wash- 
ing — (P) 350A ; 

Schmidt, J. 11. See Chcetham, II C . . , . 405 a | 

Schmidt, K Furnace , Smelting — — - hc atect by oil or gas 1 

(P) 82 U I 

See Flngerllng, G . . . . 77 a | 

Schmidt, L Protocat eduilc aldehyde ; Pieparatlon of 

(P) . . . . 247a 

Schmidt, O , and Glienilcal Foundation, Inc Tanning 

agents : Manufacture of soluble (P) . 419 a* 

Schmidt, W , and D Heuser Sizing, waterproofing, 

dressing, c>tc , of p.iper. fabrics, and the like (P) I'ic, 0.53 a 

Tar soap. Manufacture ot (P) . .. .. 370 a i 

See Ullmann, F . . . . . . 58 a I 

Schmidt, VV A , and International I’rci ipiUtion Co Ivlcc- i 

trical separation of susiioiKled particles from gases 

(P) .. 470a. I 

F.leetrlcally classifying finely divided material (?) . . 393 a 

Separating suspended matter from gases , Means for 

(?) 538a I 

and others Klectrlcul treatment of gases , Apparatus • 

for (?) .. . . ‘.i57A 

Separating suspended partides from gases; Apparatus 

lor (?) . . • . . . • « ^38 a 

Schmlt-.Tensen, H 0 C.vrbon diuvlde, oxygen, and com- 
bustible gas(>s , Eslimatnm of liy Krogb’s 

method of mb ro-analysis . . .. 316 a 

Schmitt, E See Dcrnanl, G . . .. 6b9A 

Sch.nltt, G ritra-Oltration on an Industrial scale . C81 a 

Schmitz, H Enzyme action in E( fiv^odaiUtum (inetonnui. 

EllLs and Everhart, a wood-dt^lroymg fungus . C.10 a 

Schmitz, W. 0 Antimony sulphide ("golden antimony’*) 

111 rubber goods aud reclaimed rubber, lla^'ld 

dcLorminaGon nt .. . • 

Caoutchouc , Hromination and constltntum of <3 a 

Schmitz, w, JI , WcstfJilLscho Mmeraluhverke, and G von 

der Iltyde DLColorising material or Oltcr-char- ^ 

coal (?) 

Schneible. .T J’.thyl alcbol and de-aleohohsed beverages, 

Manufa(tnro oi from lermcnted liquors (?) dlUA 

Schneider, A Opeii-beartb stei 1 furmae^s, Heating Kasie 

with a mixluro ot priwliKcr gas and cokc-oven 

. • • • • 

Schneider, E, and Schneider et Hardness of metal 

parts, Ascerlainnig the (l) •• 

Schneider, U See Neumann, E •• 039 a 

Schneider, .T E Paints . Mauulacture of — (I ) . - - - 

Selmeider, .M Sec I.flors, 11 • * ' ! „ I 

Schneider W Lignite, Separation of • into dilTcrcnt 

liroui^ of suhManees, their prop-rties and be- 
liaviour on de'striietivo disrillalioii • 

Lignite tar oils, Gbtammg vb,eous oiU from non- 

VHcous by heating In an autocUve .. ^-3A 

lignites, Eitumen from Eohemiin i i iin’ 

.na .t. u,c .. a 

and O “ antS"* 259A 

UsnK?. tr Of oone^ntraM and fnnd^.u., no 

and ir'T,™-? 'K u-oMH-f',., far from 

A tochnhvally produced ^ 28 Sa, 521a 

See Flsedicr, .T ’ ’ 735 A* 

'' ’ of soft vuleanlsofl • • • 

Schoelh’r. A Selenium compounds, Preparat on of 

Hchocller W. H . and E pU(«pSo and Its 


Schdn nnd Co. — continued 

Gases containing sulphur, suitable for manufaett^ of 

sulphur ; Production of and nligaesia sludge 

from magnesium chloride liquor (P) .. •• 

Hydrogen-nitroge'u mixtures ; Process for obtaining 

(?) 

Sulphur, Manufacture of— — ^ (?) 

Sulphur compounds, I’loductlon of gases containing 
_(?) . ' 
Sehoenhofen Brewing (to , P Sec Sippel, G B. . . 

Sehofleld. E .SVc Galleo Printers’ Assoc bitlon 
Hcholes. S 11 Glass pots. Lining for — . .. •• 

and K C Fry Glass Go PutaAslum compounds , Obtain- 
ing — — from minerals (?) . . • • • 

nnd otheis ?otaHh-l>e.irhig sllbate rnlneials; Extract- 
ing potassium compounds from (?) 

Seholl, C E Jladlum-barlum solution , Crystallisation of 

Scholl. K Alizarin; Action of potassium hypochlorite 
on - — In alkaline solution .. 

and others ifydroxydlanthraqulnonyls ; Oxidative 
lorinatlon of from hydioxyanthraqiilnones. 

I Experiments with erytlirohydroxyaiitliraqulnone 


Experiments 
ami quliilzarin 

Sehomann. R. Syiups , Production of non-crystallising 

t.ibl( (?) 

Sihoonover, W R See Whiting. A L .. •• •• 

Schoorl. N Spodfle ref r.u lion In analytical chemistry .. 584 

.Siurose , Volume alteration during Inversion of . . 564 

Hdiurgtr. A W. and Burgess Battery Co. Elortrlc dry 

CdlH (?) 

Sdiorlemmer, C See Rosfoe, If E. 

Sthor^d^. L. See Wilke. V 22« 

Sthoiy. V S Pottervsllp, Effect of method of prepara- 

tlon on viscosity of a (astliig •• •• 

Schott. K Malt , Medhod and nppar.itus for grinding 

(?) . . 

Schott und Gen Glass , Rodm lion in size of bubbles con- 

tallied in (?) ‘“I 

Schou, E See Flakc'S A 

Schowalter, E Saccharin and benzoic acid; Separation 

ot 

Sugars , Titration of — • - 

Schiader. II Sodamlde ; Autoxidatlon of; .. .• j 

See Fischer. F. 

Schiauth. W. See Schroder, G .. ^ 

Schrciber. W T See U 8. Industrial Alcohol Co. 539 a, 61 

Scliroier, A. Water , Treatment of after lime purlQca- 

tlon (?) “ 

Schrcincinakers. F AH. and W. C. de Baat. Llthulm 

and potassium arsonitc'S 

Sdireirier. K . and F B Urimnes Iron and steam ; Re- 

verslble reaction betwc'cn — - 

Schreiner. K A rtllldal fibers , Piocluetlon of from 

(ellulose solutions (!’) *' 

SchrlmpfT, A. Nitrocellulose , Examination of 314 a, 4, 

Sdir6d.r. O Benzol reOnlng . Still for recovery of sul- 
• phurie add used In — ’ (D • •• /* „ 

Schroder. R See Rbchlingsehe Eisen- und Stahlwcrko Ges. J 

Sehrotcr. P Idec-trlc lamp , Xew 1 

Schroder. G. and W Sehrauth T.-trahydro-^-thio- 

naphthol, Proparullon of (1 ) • » 

Sehrotcr. R ?oj 4 , (’arbonlsing oven tor (?) . . ^ 

Sdiryver. H B . .and (’ C Wood Mdhyl alcohol ; Estlma- 

tlon of J 

See O’Goiinan. M • •• •’ 

Sehuihard. E. See Stavcnhag.>n. A . • ■ • • » 

Sehudiardt. G Ammonia , Manufacture of from gas 
liquor (?) . . ■ • • • 

Schuek. W ? Catalyst for hydroganatlon proexjsses ; 

ductlon of (?) •' • ■‘•V I ’ 

Schuler P ITotedlng apparatus und vcvssda used hi ^ 
’ eheiiileal Industry against action ‘ 

Wrought-lrnn apparatus and voxels. Increasing the 
resistance of — — to chemical action (?) . • • • t 

Sclmmmer, J Acid resins from manufacture of benxen^ 
Preparation of pale, nvadily drying oils from p(P) 
Schulte, F. Flue gases from (»mbustlon of ^ , 

pretatlon of analyses of by aid of grapua . . 

Schulte. J Gas producer with aunular charge (P) . . 

See Joachim, J. 

Schulz. K 11.. and J Goebel. Stool ; Woody Qbrous fracture 
and M 'Vaehlcrt. Coppor-aiumlnlum-zlnc alloys rich in 

i and II* Wnklor. Dross looses In metal melting. . 

Sue Doerlnokol .. .. 

i Schulz, II. and C^Hoyl. Leather; Drying varnished « 

; LeatKen^Vothod^of treattog vanished (patent^ • 

I (P) 

SchttU, J. A. Sm Halveraon, J. 0 

SohuUe, J. F. W. Sh Atwater, C. 


^^"^""''"meVric doUrmlnatlon of -- J 377R 

applications In, oro annlvsls • ..67 a 

See Powell. A. R. • • ^ • • ’ . 333^ 

flcliOlly. 0. Stvj Flciy-er. ■ ^ ^ 3^5^^ 

Schoon, M. See Fornbach. A. ^ ^,1 W. Daltz. 

7S5a 
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Sdranumn, P. Gu manufaotare ; Subetltutoi for coal 

. In 69U 

Schmnb, W. C. < aiclinrds, T. W 99 a 

Schuppll, O. Sm BnragJoIa, W. J 608 a 

, Sohuredit, H. O. Firebrick la malleablo furnaco bungs ; 

l^havlour of SOSa 

Kaolins ; Ehitrlatlon teats on American . . 572 a 

Sohnta Hawley Co Iturnlug fuel ; Process and apparatus 

for (P) 7 Ua 

Sdlwable, F. J , and French Oil Mill Machinery Co Separ* 
ating liquid from aolid matter, ef/., m‘\\age sludge ; 

Apparatus for (P) . 424 a 

Schwalbe, C. Q. Cellulose ; Colloidal . Dls'^ociatlon 

of mordant salts by cellulose .. . 

Paper; Manufacture of dense, strong (P) 514\, T79 a 

Saccharifying plant mab'rlal containing (vllulose (P) 340 a 
S oda-celluloee manufactiirc . Klimlnation of malodorous 

subatanoes from \»aste gas«'s from (P) 541 a 

and E. Becker. Alder wood ; Chemical eom|HMltion of 

185a 

Cellulose mucilage .. 330 1 

Cellulose mucilage Hvgroseopiclty of i>apors eontaln- 

Uig cellulose mucilage 330 a 

Olhiloses; Puriflcallon of Action of alkaline 

earths on lucnistlng aulistances and t)n hydro- and 
oxy-cellulose .... 512\ 

Wood and lignin; .Veetjl content of ~~ . 718 a 

Schwarcnian, A , and S Kellogg and Sons, Inc Pjroxjlin, 

Process of treating (P) . COa 

Schwartx, C. Ste Glllet ct l^lls :>13\, 541 a, 5t2\, d54A 

^ichwarts, W. M., and Philadelphia Textile Machinery Co. 

Dryer; Rotary — — (P) . 50.1 a 

fkhwara, P HjdroearlKins ; Ol'taining low-lxdllng 

fro{Q high-ltolllng hydrcK'arlxms tar, or the like (P) 566i 

Schwarx, R Iron In Iron ores . mTermlnation ot — b) 

means of p«>rinanganate . 400 a 

rraulnm ; l>et<Tmlnatlon of 470 a 

and H. Delslcr Zirconium monoxUb . Question of the 

existence of . 02 a 230a 

and O Idede. .Ammonium hlli<ate \geing and trans- 
formation of silicic add K< Is, and proe'ess in '■oiulion 
of silicic and in ammonia . 721 \ 

Silicic acid , New form of - — . 747 a 

and B. Sooard. Ammonium silicate 220 \ 

Schwarx. W. Varnish; Manufacture of — from un- 
saponifiable coumaronc resins wltiiout U'h of 
bcnxol as sohent (P) 728 a 

Scbwarxbach, O Glass n-sembiing moflKr of p*'arl . 

Production of 490 a 

Sdixredea, L. Sodium percarlninate ; Afaiuif.icturo of a 
substance containing - -- from swliuiu js roxid* 
and carbon dioxide (P) . . 749 a 

Schwedhclrn, H, Mscohity of inixturM of two mineral oils , 

Cal^lation of from the m.s< ies of the 

component oils C>0 a 

Schwelg, A, Porxellanfabnk Por<s lain for ius<'i, l*ro- 

diidion of hard (V) 2)A 


Schwdzcr, K Alcoholic fennent,if mn , A'fnm of (v»|ti»er 
on 

Ferrous zymophmphate 

Sk^welz. Scrum- uihI ImpfinMtitiit O'C K* kinann. 
Bchwerhi. B , and Clicmh'al Foundation, Inc Diaphragm 
for elect r<xht mil al and . In trf>-o»niotle purfKjms 

•ad lileLro-Osmose a -d Fleet rl<al diarge of dia- 
phragms, Milhoil of m«xlif\ir»g tlie . <p> 

and Oea. fdr Kh kiro-O'imose .Vdsorln-d sul>slanccs , 
Separation of (Pj 

jP«ctro*,Mmoti< prort's,s of treating colloidal and flndv 
subdivided #ul)*Unfes (l’» 

Sdiwwrlll Ucs., Graf Fh kfro-tDmo«w A G 
flc il W t r i , F- Arss'nion.'i oxide in >iulphiirti ai id solutions, 
Vapoor pnssure of ' — 

Sdnrfer, W, FueU , Valuation of on the tia-xls of 

tbdf fiamc tcms>erAtuoA 
Sdiwrlnfer, B. Sm Scholl, K 
fteohjr, J. B. Ola«-furna«x‘ <P) 

Soortoed, A. Se« Parrjivaoo 

BcoCif A. Silka bricks ; i' actors liifluenilng firop»Tths 

of .... 

Zlae Ktorta ; Microstructon: of - ~ . 

Scod. H. 8i* Mcrlca, P, D. 

S0t JUwrdOD, H H. . ... 

J. Babber mlcro-ftingns 
BcoU. J. W.. iaa. Su Sheppard, S K . 

Beotk, W. Iron; Application of rotating rcductors 'n 

dcterafawUon of ... 

Motybdenmn ; Application of rotating xlnc " redmHor ” 

* to dctorniiiiafcMn of — 

Md Ooodjrsar Tire aad Btibter Co. Yaleanlsed raoiitdKHiG 
AM art of prododnf the Mine (P) 

Sm Bedford, C. 

SOOUr W. Am OIM ; ClMIOMlMkNI of (P> . . 

Boeittt IfomfiMCitfiQt Oo. Am It B 

W. L. AdMMllM; CblerliMirIt mUtarnkm of 


•too A 
«72a . 

OllA* 

727a* 

1 03 A* 

1 1.7a* 


33T 

7I3a 
I >2a 
51«>a 

4t2A 

2.13a 
2.37 a 

A54a 

452a 


7 58 A 

13Sa 

5.inA 

»27a 

im 

»IA* 


mi 


Scurtl, F.» and G. MorbelU. CellttlOM aa fodder; TJae 

of 

nnd U. B. Zay. .|Uoe dutfl ; Distiltation of to obtain 

acetic aelL and furfural 

Seale, H. V. ^M&Palmor, T. H 

Seaman, D. E. Ses Ryan, J. H 

Seaman, H. W. «S«s Crawford, A. G 

Searle, A. B. Colloidal proiviratlons ; I of in 

medicine 

Searle, G. Se« Bulgin, W. J. . . . . 475 a, 

Seaton, S. O. See Trumbull, H. L. 

Seay Syndicate, Ltd. See Oriuandy, W R. 

Soccombe, 11. O., and J. Sandlford. Fuel, Artlftdal 

(P) 

Secord, P. A , and others. Drying apparatus for bricks 

etc. (P) 

Sccdorf, J. Iodine for skin dlsinfiu.’tlon ; Tso of . 

Socl, F. Aloes ; Products of oxidation of constituents of 
— — with alkali persulphate, Caro’s acid, and 

hydrated Bodlum peroxide 

Seel, P C , and Eastman Kodak Co. Cellulose acetate 
romposiUons ; Manufacium of - — (P) . . 

Celluloise nitrate composition (P) 

Seeley, A R. See Seeley, J. E 

Seeley, J K. Ix'ad pigment; Manufacture of (P; . 

Seeligmann, F. PluxiphateH of heavy metals ; Deter- 
mination of pnosphorlc acid in 

Seger, II . und E Cramer. Chom Ixab. fllr Tonlnd n Tonlnd • 

Zelt. Bricks, Manufacture of dry -I'reHwxl 

from clay (P) . . 

Clay , Prx'paratlon of — — for •‘lurplng In the dry star* 
ilhder high prcsaiire (P) 

Segura. J. Solder for aluminium (P) . . 239a, 

St'lbcrt, F B , and J. E Minor .Mucilage of y'archmeut 
imper pul pel .... 

Seldcnl>erg. A. Frart Icmating compound xiibstances con- 
taining IngrtHllentH of rloscdv -related solubility P; 
Seklcnschnur, F. See Deufsehe Hnlol-A -G 182 a, l’‘2i. 
Soldi, i; VuiianlHatlon and deixdy inerL'caf Ion of rublxT 
Selferheld, H AtomUIng liquids, or solids dlsHohid or 
susi>ended In (hem (P) 

Seiler. See WellensU'in 


Selti L , and H. Wlntz Vorpi 
nitrogenous compounds 


M'Iden. J .McC See S. lden Co 



Snbllniutlon , PurllhTAtion 


(PI 

.'^ce. Andn w», C E 
Seligman. R . amt 1* \\ llliams 
hard waters on — 


lue luteum . Pnparallon oi 
from the - - |P) 

4r.sc*, 

1 Cymem , Kit ration of 
of organic sulKtanrss by 

imiA, im>t, bHiA. 
.Mumlnluni , Action of 

lU'IR 


Sell, M T Ste SbmUxk II 

Sc-lvig, Vr A and B B Kaplan Coke, Hygnwioi lilts 
of hv-|‘rodut( 

and W C llatliiT Grapliitii rarbon and gri»i»hilii tied . 
Problem of determining - 
See t leldner, C 


•'em, M , and IS't Sorske Aktl)>M'lskab for Elektrokem 
Ind . .Norsk Industrl llypoP kluiuk Sulphkie i>t> it ; 

■Jrcatmeiit of (P) 

Semenow, S 1» '>ee Davis, B S 
See Dietetic, K \ 

Semet-.^oDay to Torrey, B, jun 
S«‘M, if See Annetr HE., 

.“en, K. B, and P C Ghneh Phloroacedophcnone 

Sefiden-ns, 3 B AholioLs . Catatytir oxklation of 

Amyl ahxehol , talalyUe dehydration of Icrwentatlori 


iJActose . Catalytic hvdrog* nation of 

and J Al>oulenr latty acids , Calais tk' decom]'oal1 ion 

of by carbon 

See Poulenc Kn'rea 

Srn-Gupta, N. b sehteirhrra tnp*gn . Fruit of - — , svlth 
sficriAi refer<‘ne*5 to geuc>ratloa of hydroeyaule 
arid In th.' scssl 

Serpek, If. O. See RclrJi, S 

Hertz, If. Iron l>aslns and their nae In analyab 
8c#ard, G i). Magnesium ; Proexoa of elect, ro-iiejioaliing 

(!•) 

HhadltoH. H M , ami J E Grainger Ammonium aulphalo 

Manufacture of (P) 

Hhanoon, T L See Htaldgrrn. K A. 

dliarp, II Dyes , Means of fastening — In material and 

waterproofing aani« (F) 

Hhatpe, F. H. TuDgaten om depoalU In Barwi*, DU- 
ctMilon V 


.SharHca. r. T. Centrifugat aaparator fP) . . .. Slfix, 

l^fiaraUag xabMaiwmi Iron tmuMk wax from 

miiiMai ow (P) 

tpMliBr Ob. 6 m loom, la 0 

MkldtoO.. xr . .. 


?Aax 

46U 

44U 

75Sa 

282a 

144A 

270b 

739a 

832a 

288a* 

290a 

78 4A 
709a 


ftlA 

541a 

541A 

D14a 

164a 

026a 


784a 

690a 

.•.76a 

686a 

477a 

813a 

5‘22a 

740a 

007a 

675a 

.V)U 

4C8A* 

'JMk 

398.1 

301 A 
1 SlA 

62 U 

48tU 

155a 


;{39a* 
80a 
80 a 
65 1 A 
702a 
225a 
610a 

832a 
167 a 

42&A 

527 a 


88t 

280a 

584a 

U7a 

544A 

522a 

362a 

48T 

81lA* 

Mlt 


t40A 



NAME INDB3C. 


77 


Shaver, E. Sw HolmoK, H. N 79 a 

Shaw. A. E. See Shaw, J. 8 ^678 a 

Shaw, B. Evaporating or conoontrating llquidM Appara* 

tu8 for (P) ^ . . . 144 a 

Shaw, F., and Co. See Shaw, 0. . . . I . . . . 366a* 

Shaw, J A. Thiocyanates; Determination of in 

niunioniacal iiquor and waste liquor from am- 
monia stills . . 564 a 

Shaw' T B. Fish scaling of enamelled ware 500 a 

and G. A, Bole. Magnesium oxj’chlorlde cement (P) . 337 a 

Shaw, J. S.. and others. Furnaces for melting glass and 

other purposes (P) .573a 

Shaw, 0 . and F. Shaw and Co. Scrapers for uae in grinding, 

mixing, and like machines (P) . . . . . 356 a* 

Sluw, B Electrolytic cell (P) .. . 7i!6A 

Shaw, S. 11, See Shaw, .J S. .. .. . 573 a 

Shaw’, W S, See Ilcmer, P. . . . . 30Ha 

Shawinigan Electro- Metals Co. See Nlcol, D S . . . 695 a 

Shea, J ,r , and liartford Rubber Works Inert gas< s 

(products of combustion); Production of (P) 813A 

Shoard, J T. Ammonium sulphate , Alworptlou of moisture 

bj, and caking of . ... , 515 a 

Sheard, T , and otiicrs Refractory material and process of 

making same (P) .... .. 216 a 

Shedd, () M Soils , Estimation of total calcium in 

and HlgnlHeanee of tins element in ‘-oil fertility . 609 a 

• Sulphur ill soils ; J^tfect of oxidation of on solu- 
bility of rock pliosphat-e and on uitrllltatioii 166 a , 

Sheldon, S B Gas producers (P*) . 684 a 

Shell Co oi California. See MeiHchke-Smith, W . . 182 a 

Shepard. P. W See Badger, W L. . G^a, 6ilA 

Shejipard, S E EmuUlfloatlon by adsorption at an oll- 

( nitrobenzene) water intitfaee IOOa 

Turbidimeter for solutions of gelatin, cellulose, and 

\arnlsbe3 2.82 v 

and G ^^e^e^. Pbntographlc do\elopniint Chemie.al 

iiiduetion In Induction and the Watkins 

faftor . ... 24HA 

and others Gelatins and ghn s , J< llv strength of 758 a 

Sherman. II C, and ]> K Xeun Protcoljtic aetnity of 

punereatlc am j Iasi* pn'paratioMs ' . ;j7\ 

and F Ualker KnzMnie ludroly-is ot starch, In- 

fliience of aspartle add and .i'^ijaragin on tiic - -- 37 A 

and others Anulase, I'nrifjiiig p.ancrcatie , 7 (M)a 

Slurilek, J L. Gi'-lldd (nniUions, Petroleum 289 a 

Stierwiu, It 8 Aluinlnlum li\<lro\i(ie , Pn‘Ciplt.Ating 

(!’).. , 82()a* 

Slif rwln-N> illiam* < .s^y Holton, 1'. C . . . 557 a* 

Sherwood, L T, and lVnns>hani.i Wire Glas.s (’o Gla .>3 

tank fiiriiaee (p) . ii2v 

Sherwood, s F SVe Hudson, C. S ,, . . 421 a 

Sherwood, W J D See 'Nickers, ltd 29 a 

Shew ring. F .\mmonium »ulp!i.U< , >r.'inufacture of 

neutral 485 a 

hhilton, \\ A , and R A. Muiidcii Crm ible furuae'es (P) 

• 09 A. 117 a 

Slilimr, P. W Ca.He-hardeiiliig ; Bath for . .. 39 r 

Shipmn, J 1) Elect •*<' iron-ore Miidting luraace (P) .. 492 a 

Zim -rediiUlpn fnrnac^' (P) . . 754 a 

Ship's, 0 M Sulphur; Ajiparatus for extraetlng 

from ores (P) .. .. . . . 2.32 a 

Shlrlow, A E Iiuim'gnaling straw board, p.ipcr and like 

■containers (P) ... 331 a* 

Slnve, .T. W. Moisture In solid snl>s{ rata Rdatlon of — - 
to physlologlrnl salt balance for plants and to 
rc'lathe planl-prodiielng a able of Aarioui salt 
pro|x>rtlona , . . . . , . . 243 a 

Shiver, H. E Sm Kcitt, T i: 13 Sa 

Shoeli, M, and Armour Fertilizer Works Ahuninlum 

nitride, Pro<luetlon of - - (lb 406 a* 

Ahinilniutn nitride and tlie liki . Pr<xluetlon oi — - 

(P) . 570 a 

Electric furnaces (P) . 162 a* 

Shoemaker, R...T. See MacEarliuid, H U 3>7 a 

Shoc’maker, 8. M S,e Patten. J , .. 487 a 

Shohl, A. T. See Macht, D I. .. 801 A 

Shormnn, C. DehAdratlng nppanifu- (IB . . ..93 a 

Dehydrating frult-s. \egetable-. ete (P) • . 131 a 

Siiort, A. A., and W. G. Watkins. Prjbig machinery (P) • 

• 507 a, .507a 

Short, P B. Electric furnaces , Step InduPllon ngulator 

for . . .373 a 

Shrader, J. H. Castor oil Industre . . 392 r 

Tomato »eed and graiai geeyl ; Poaslbilltj of com- 
mercial utilisation of — — . . . . . . 131 a 

Shriver, H. T. FUtor-press (P) 637 a 

See Atkina, E. F. 637 a 

Shroff. F. B. Barium chlorkio and other alkallnoreartii 

ohlorides ; Frtparatlon of (P) . . 2«7a 

Shvoy. P. WoO.i and others. FeriiUMir matwlal ; Mano* 

faotnro of (F) W** 

Shtttt, L. W„ ^ Allen FUtef Oo. Hiding ewnpomid <F) aooui 


PAQB 

Shttmaker. J, B. See Eotbrook, A 165 a 

Bhatt, F. T., and E. A. Smith. “ AlkaU ** content of soUs* 

as related to crop growth .. .. .. 653 a 

Sliuttloworth, L. Benzol ; Determination of In coke- 

oven gas and scrubbing oil . . . . . . . . 857 a 

Sibley, F. U. See Wellman, F. E 449^ 

Sibson, W. W. See AlUop, T 186 a, 690a 

Slcard. U. C , and United States Ferro-Alloys Corp Alloy 
of Irou, cbruinmra, and titanium ; Manufacture 

of (P) 724 a 

Chrome-steel ; Manufacture of (P) . . . . 7£4 a 

Ferro-chromj ; Production of low-carbon (P) .. 548 a 

Zirconium steel ; Production of (P) • . • • • 415 a 

Zirconium, titanium, and iron , Production of an alloy 

of (P) 416 a 

Sldgwlck, N V. Benzoic acid and its derl\atlvc.s , Volatility 

of in steam . . 466 a 

Sidler, E. See KQttner, F 664 a 

Sic be, P. Mangamsip ; Alloys of with bismutli, witli 

zinc, and with silver .. . 27 a 

Siebuer Calcium cyanamide , Physlologiml action of 

crude . . . . 498 a 

Sleek, W , jun , and S Drucker Liquids ; Apparatus for 

trt'iiting with gases (P) 392A 

Si"gwart, O , and oth< ra Furnacjcs , Operation of (P) 809 a 

Siegwart, K H See Slcgwart, G. ., ,. .. 809 a 

Siegwart, II See Siegwart, G . .. .. 809A 

Siemens, F Enamelling , Direct — — by means of highly 

heafid gas«‘s purified from dust and tar (P) .. 409 a 

SuIphiP'-ctdIulosc. waste lyes, Itlllsatlon of (P) S17 a 

Siemens, G(br, und Csi Arc-carlxms ; Negative for 

use in blgh-|>ower w arclilights (P) .. .. S59 a 

Silicon carbidi , Formation of shaped objecta of 

(P) .... 491a 

Siemens und Halske .V -G Elect rlc incandescence lamps (P) SOlA 
Electrical discharge tulxjs (P) . . . . . 743 a 

ElectrcHle for are Iami)s of liigh lurrent density (P) . SlSa 

Elcctnilyle for high temperature combustion electric 

celU ( P) . . . . 197 a 

Eloctrol\*tic refining of metAla or alloys containing a 

high percentage of foreign metal (P) . . . . 414 a 

Rontgeu-ray tube (P) .. . .. .. ISSa 

Tbermo-elemonts ; Protective eoNcring for (P) . . 76 »a 

Tin allovs . Electrolytic refining of (P) .. .. 493 a 

X-ray plate holders and intensifying screens (P) . , 834 a 

See Gcrdlen, H . . . . . . . . . . . . 356 a*' 

Slemcns-Schuckertwerke lies Arc electrodes for production 

of sliort w.s\c-l(*ngth radiation (P) .. .. 183 a 

p:iectrl(»l precipitation de\ice using high-tension current 

(P) 437a 

Elect rkal precipitation of dust from gases ; Api>aratU8 

for (P) 476 a 

l.iccirical pn cipltator with permeable electrodes (P) . . 322 a. 

Electrical prt‘cipitators , .Arrangement for connecting 

eiectrixles of (P) .. .. .. 322 a 

Electrical purification of gases f Apiiaratua for (P) 

356a, 619a, 629a 

El'etrkal purification of gats-H ; High-tension eic^rode 

for usi'. in (P) . 162 a 

Elect rbal puriflcallou of ga^'s , Inoulator for use in 

• (P) . S65a 

Electrodes for electrical precipitation apparatus (P) . . 393 a 

Gase-s , Purifying or se|iaratliig by means of nigh- 

tension eleefrlrity (P) . .. .. .. 7lA 

Gases , Rotary apparatus for ^eIno^lng dust from 

(P) 893a 

Zinc , Produution of good workable from inferior 

material (P) . .. .. .. 872A- 

Fllber, A ^sliestos cement sliecta , Process for giaalng • 

(P) • m 

SillH'rmauu, T. See Chem Fabr Biickau . . . . 70 a 

Mllierrad, O Dlnitrophenol ; Manufacture of (P) . . 396 a 

Explosive; Propellant (P) .. .. 676 a 

Silsbct', J L Potassium ( lilorido ; •Recovering frOtn 

brine (P) .. 749A 

Sllxa, J X. Kiln (P) .. 475A 


Silvester, II Lead 
Silvester, W A 
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Sutua. O de P . an*l F. V ^l t'ollimi \east . F.n tors 
which P terfere wuli U'* of - a> a test org.inUm 
for antineurit l( vitamin MDv 


11 4A 
740a* 
5 1R 


412 V 


611 A* 


Sowden. W. Bras'- b<vnrus an-l t timing- itul like material , 

Separation ot du^t and iron from — (P) .t04A* 

Sowder, 8 ifee >Lithers, F .oOv 

SpAth. E. Arlbln , Identitv oi -- - with luirman 3l2v 

Spawn. A, F l>rylng alimeiifarj an«l other substan'i-s . 

Apparatus for — (I*) lit a 

Speakman. II H Ao-totn and initvl .ihoUoI hv a fi rnunfa* 
tlon proiess , 'M-ml-culture nu-tlnsls in pro^luitlon 

of 5'.5V 

Acetone and butvl abtthol fermentation of star- h l>> 

JSacUIut qrameU/lwrirr jtt-dttuiwfutH 3?! V 

Acetone and bntvl .il« ohol b-rnu ntation of starch . 

Gaa proiluctlon during — - TMiv 

Spear, H 0 Kagan J P V 226 v 

Special ChembaH Co .s»'e pfansti* hi. C 4‘<'^v 

Speedy, A Pla«tit imt-riil', I'oftenlng of -- tieter- 
minerl bs the Wiiln<‘> n ^ilioincti t and exiiresA'd 
graphleally . Iht 

h’rratmn .P>T 


Speer. J. K Chrom*- nn ki 1 «t<>i-l (P) 

Speight wage punfleaMon , Acilvatc,! -ludge pr<Kcss 
of — l>istu--t|r>n 

Spelm, C W . and Morgm (_rin Ihle I’o Elt itrle furmi'n (P) 
Sm Morgan ( ru< ihlc ( o 

Spence, 0 h So<la wr^id pulp .iige-*ter liqiiq*' . Curtailing 
blear h con'-urnpt inn h> addition of vulphor to - 
%pefiee. H. sVe Wrigl. >. ff 
Spence, 6. 8 CrAphit* ImliHirv in Cunada 
Spence. P, and 'Vrn? Wrid»-\ if 

Spencer, A C pot i-* it ll-^ov rv of - from ■'Itir.vtea (P) 
Spencer. 14. C I’nl-nh from K- Ip l)Nf ilUtlon of kelp at. 
low lern;>» rntnr'M ■■ 

Pota^ from kt h> i’r' limimirv > vamination of k« Ip 
dWllbte? 

Spencer, O. I. l)f>er iP' 

Spencer, I* Set tiitiwon W If 
Slieogel, A. .Ve Rarnann, I, 

Sperr, F, W. Nee ivrker. J 

Bpnr, F. w , jun , ami other-* (. t- < on^titnenu , Apjmr- 
aiua for fletrrnilnliig !i«iluhli - - IF) 

Spetry, D. B. Fiber plat#* arai fr.iine* , n.wslflratlon of 

end their general unagrt 

SpetTFr B. A. Electric battcrj ( P) 

anlU ; Ifamnfacture of ( P) . , , 

Seareiiiltihis ; Manufaclure of elcitrodM for — fP) 
ScnrdillgltU ; Method of oi>eratlng electrrKlen for 

(P) 

Spetef, M. Eiptred air ; Purlftcation of (P) 

Sptosd. E. -»«• Adolf, m 

toM. B. Eleeleoebemkni reaetlooa In fMe* and vapour ; 

EEeelloc Jar menm of alUrnMittfig dlitiiarii* 

^ .. W ^ 

Sfdia, F. W. Stt BbtHfid, I*. T. 

^dlfgr. A, EM CoMmw S. H> 


6UU* 

6 IT 
'.76 V* 


6X6 V 
4.'iOV* 
3.56R 
4'.Oa* 
571 V 

i 

fi'lH 

OIHa 

.'>ttA 

7Ia 

640A 

2xtA 


321a* 

32a 

&46A* 

511a 

HJ5a* 

76U 

702a 

S79a 

Ma* 

«6f 


BpinatMe, A. B. OlaM ; Drawing (P) 

Sj^ndler. F. O.. and A. Traeger. Colorinieter (P) . . 

Spiti, W. Calolnm iodide ; Manufacture of organic derlv- 

ativea d! (?) 

Spoehr. H. A. ^jPentoeo augara; Determination of — - 

in cacti extracts 

Slioerrl A Co. Slaking lime ; Apiiaratus (or (P) 

i Spoon, W. ^levea latex ; Natural coagulation of In 

I abiumce of air . . . . . . . . . . ' 

j Ilevoa latex : Natural coagulation of - — in absence 
I of air, uftt'r addition of calcium salia 

j Nee iRj Vrlo«, O. . . 

I Sprciigstoff A -(4 Carboiilt. Explosivc.H ; Manufacture of 
} - — - la a form In which they can lie poured (P) . . 

I 'rrliiltrotoluciui and other aromatic nitru-cuinpoundM , 

I Purltlcatlon of — ^ — • (P) 

j Spring StopixT Co .SVa Brown, IT. ^I 
I Springer. L iJlaxH ; Calculation of the ” hardnos ” or 
I exjian-^loii of 

I “Soda conijKwltlonH ’’ as 8ubHtltut(«fl for sodium car* 

Ixmato in glass manufacture 

' Sulphate and water-glass ; Mixtures of - - — aa sub- 

j stitutes foi alkalis in glass bate lies 

I Hprlngorum, F Martin furnact's , Heating with itild 

coke oven gas 

SproKton. F. Cellulolil Industry 
Squassl, A. .See I'ortcsi-. li . . 

Squires. If \V . nisi It* s^-an ii Corp Elt'ctrii.!il treatment 
of gas's, Apparatus for - (P) 
j .Srinlvasati, K C Glue , 5(anufa< tiire of — In the 
tropb-s troin tannery n-fuse 
Sjrlvastava. J P Bhuk <lyi Ing of tinsor silk 
StablliAi.-nti Blak. S*m’ .Vnon Aluminium or its hlIo>H, 
M*-th(-l of till soldering and iln-<oating - (F) 

Klc'trl* fiirna.c for li«>atlug, anmulltig, or melting 
inctalli*' inatiriais (F) 

.Sef F*>ssHtl, M 

.see Salvatl. M V 33yA*. 

See IVdiviO, \ OOoK. 60.5.1, 

.St.uitlng* r. If Olive oils » \tr.i*l«'d with *nrlion hUulphld*' , 
Ih ti-rniiiution of oxldis*d falt> udils in - - - 
.Sftig«r, H .Nl*k. I dcjsislts , Jntliu'iKc of rise of (einpi'r* 
ature and d* iN.I.iri-s.it ion on «hura*t)r ot 
Sta< tiling. C 1 ranmni , Uadloa* tlv |t> of 
MArk< -/in k. rfnbrik A G vorm C A KiAhlinanu und Co 
.s'ce unrf.e Kisdiiuiann 

staess. G Flint ogt.iphl< prints, 1‘io.lui i ion of st long - • 
from weak n*'g.itiv*s (Fi ... 

xt.ifTord. O F li* 'inn tlv«- *lUtilliitn»ii tl’i 
Stahl. M < "pls-r . ( is-fh« lent of iubl''iil evpan^lort and 
s|«'<ith gr.ivliv of molten - - an<l tnlluemv of 
alsg»ri-tton of gas on -ihrinkage of last (*»|qs-r 
le.ol 1111*1 '*llv< r r*‘iiiimg slags and r«'i.i>lu<n, Anal>sls 
of - - - 

St ihign n, K \ . an»l T I. stumnnn ttrs'iiM' . Apparatus 
f.*r 'Xtuotlug ironi org.xni'' matt*‘r tP) 

Stahlwerke It Ihubnisig \ -G Nee wrwfer I.lndcnberg. 
stalufoss. K *<• \tnin>.thb»ptH'nol , Action of - - on 

ortti'xipimon* s Nnplitho-6-pla-notthiaitln** 

.Stalk* r. J W .SfC Cofidx’l. H H . . 

.Standard Oil to J.l'piid fu* I from jHtr.vl. urn Manu- 
f.Oiir*' *.f — (F) . . 

.s'ee Burg* ss. I 
sVe (-..bb. I . I'. 

See llumpbr*'} U 1. ... 

.St.xn* k, A lit « t •>ugnr mantifui tiirc Inllu* me of duration 
*>fr*»nta*t of »» uui«* vv 1th first sat nrat*-*! juit e In — 
Sugar jnbe . lt< imival of rAlLlum salts from larbonateil 
!-ft - 

.St.uiflild tf .See Falrliolrii*’, F C 

SifttiP.ril. It. V. Morks ihenilst , rrsining. furuHon'*. and 

Villa*- of the , . 

Stanl'T. II -See South Mi t ropolltan <la« C*> 

StanKj. t* II Iron al.tnilnliini phosphateg , I tlliaatlon 

of - • . 

Ht.anl* ' . 11 C, ami Iiit* mat lonal .M< kel Co .Mi kel and 
ropiirr . “s. jinratlng - from *opi)er-nkk*'l matte 
or materials (F) ... <M46 a, 

,stannar<l, t> .1 sVe liri|i*-rlal 1 rust ft»r Kn. mifagt ment of 
SrlFnfifli and Imlusfrlat ilew'arch 
' * Stanton. W H Sodium silleat*' and the like , Maniifacturo 
of • (F) . 

8tapp, A A PfP.'ob'utn and fri her oils . Obiatuiog dtollik’d 
’ pr(Nlu<-ta from - (P) 

8tarl(, f> l» W Ih-an. E VT 

Hfarkweatlicr. II M*. NVs Baxter. G P 

8iaroblnetx. (‘ , and Barking Cltemleftla Co. gulphur 

• d)e (P> 

8e«:rlog. A A . amt D. Momnuiii. Nltroglycerhi exploalT« ; 

[ DewmclitMd (P) 

BtaveubMtn, A., Mui K. Mkuelwnt. EvpIoMvo gM laU- 

Uumi MkgvkMt oi «i krw p w i WU M 

SUy. T. D,, Md AhmtolMi CMitagi Ob* ABoy* t Mum* 
fUlUt ot (1^ 


PAom 

MOA 

7Ma 

407A 

769a 

489A* 

73a 

665a 

6d&A 

282a 

676A 

330a* 

407 a 
671a 
203 a 

290 V 
352r 
476.V 

550 V 

123a 

514.V 

20A 

29a 
HJOA* 
6621* 
605 V 

(W43v 

7H7a 

C2A 


386a 

30:a 


4llA 

0(U)A 


225 a 

184a 

6.MA 
22 V 
OXA 

6:>u 

120 \ 

379a 

118A* 

432r 

442a 

344A 


605a* 

StA 

722a 

08a 

438a 

403a 

800a 

4tOA 

ftltA 

006A 
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Stead, J. B. Silica brick from roof of an open-bearth 
furnace 

and others. Basic slags ; Solubility of ! *♦ 

Steelier, B. Sm Stecher, M. 8 

Stecher. M.. and others Iron-tanned leather ; aPreparation 

of touKh, durable (P) . . . . . . 

Stecher, E. .See Stecher, M 

Stedlng. Motor Wnzol ; Production of la medium 

and small gas Morks . . 

Steel, C If Fuel , Mfinufociure of from anthracite 

duff (!') 

Steele, L, L . and F. M Washburn. Llneoed oil , New 

hexabroinldo method for 

Steen. T. Drying sludges , Apparatus for (P) 

Drying sludges of whioli solid components are partly 
Impermeable to water (P) . 

Wasldng or ebemieal or mcihanlcal treatment of 

materials (P) . . . . 394^^ 

Steenboek, H . and 1* W Boutwell Fat-wjlublo vitamin 
Comparative nutritive value of white and yellow 
niulres . , 

Fttt-Bolublo \itiimm , Kxtrucilon of from carrots, 

alf.ifa (lucerne), and yellow maize by fat solvents 
Fat-soluble vitamin In plant materials, Thermo- 
stability of ... 

and E. t» Gross Fat-soluble and water-soluble vitamins 
I>rcwnt In green plant tissues 
and others Fat-solublo vitamin eontcut of roots, and 
observations of their Muter-soliiblo vitamin 
eontent 

Steenfcldt-LIndholm, P. Drying or cooling apparatus (P) 

Stecnliaucr, A. J. I\il\fQomceas •, rropt^rties of (he 

Determination of hydrovyanthraqulnonc doriva- , 
tives . . . • 

Stehmann, H yimft fuinacos and tlie like, lilust-prcHtf 

closing of dlsdiarglng devloes for (P) 

Stellxilt, W. See Wlllslatter, 11 

Rtelgf r, A and W W Shaft -kilns for burning or roasting 
mm-slntermg substaiui's , Gas-ftred - - - (P) 
8tei"er. K Tiles, Hags, sheellugs, or the like of (cinent and 

fibre , .Manufiuture of (P) 

Steiger, R See lilunier, H 
Steiger, W W See St< iger, A 

Stelmmig. F I'cHuIom' aictates , Fiodutllon of solut ons 
of (P) 

Stein, C, and (" .V SGdn (d Cie lilust-furnafo (1*) 

Furuaie ; liegcm native soaklng-pit (P) 

Rtcin, C. M. ct CI<* See Stein, C . .. 031 a*, 

St-olxi, E R Sn SKirrow. F W . 

Stein and Atkinson. Ltd See Atkinson, J 8 40s.i, 

See Cumiinghain, ]> M 
Stelnbart, A. .S>e Hewitt. G W. 

Steinbuth, E. See Soc of Cliem Ind in Basle .. 
St«lnk<>i>f. W , and F B<‘iers<lnrf Java petroleum , 
fatal) tic h)drogcna(iou of lavo-rotatory fractions 
of — — 

and IT Wintenrilz Petroleum, lUlat ion t*et ween asphalt 
and coke contents of - . 

Steinmann, W. Gn^s , Apparatus for washing and al»8orb- 
Ing (P) 

Stelnmeti. C r Nitrogen fixation by the electric art , 

Thooretiial studv of 

SteinmiilK**- C. See Stoinraullcr. b 

SteiBfiilller, L and (' Water, Removal of atmo-^phcrlc 
oxvgeii from — — bv means of iron (P) . 

Stclnsrhnelder. L Did Illation of ))eavy hvdrocarbons of 

]«e(rok'um, lignite tar, and (Oal tar, DLstlUlng 
Doller for — - (P) . ... 

Dlstlllatioii of iK'troleiun, tar, and the like , Preheater 
for use ill - ' - (P) 

aiKl Chemical Foundation, Inc I’reheater for use In 
( homlcal industrv . cspc«'lallv for use In the ix'troleuui, 
tar. and like industry (P) 

Stengcr, K See Mictho, A. . ... 

Stenger, L At Oas-tesflng machine (Pt 

Stenqubd, D. .Allov for armourings (d electric cables (P) .. 

Stephen. II. N’<eM)ers, J E . 

Stephenson. G .4old sludge produced In purlicatlon of 
Ih'nrtd . Re<'overlng benzol and Its honiologuea 
from 4P) . . . . . ... 


Stephenson, R. Sec Smith, W. . • . 083 a* 

Stephenson, R K. Soli acids , Actlvit) of — — .. ‘200 a 

Stephenson, W. 11 Bread, cakes, and the like , Manufacturo 

of — -(P) 246 a 

Sterba-lWShm. J.. and J. Vo8trcl>aI. Molylalenum ; Gravl- 

metrle dotcrmlnatlon of na «uli>hide 36lA 

Stem. G. St* Aselxm&lm, E. 666a 

StenuH. 5ea SlnwO^ F. 8 .. 4S8 a 

Biern, W. PontoiM ; Deoowpoaltloii ct by b«cterU 

oltbety’phWKpbmtypbiugrottp 7S6 a 

8t«m»» B. T. Sm Ooodwba. JmT» y SMa 


fAQM 

Stettbacber, A. Mercury aside ; PreparaUoo and preperllw 

of S85 a 

Stetiiner Chamotte-Fabr. A.-G. vorm. BWer. F^UfaerJ 
Fumsoe for manufacture of gemraree from 
fseoes and other organic waste jwoducts (P) . . 4 . 4981 

Stevens, H. P. Acetic neld ; Synthetic as a rubber • 

latex coamilant 1901 

Rubber; Ageing of vulcanised plantation .. ... 8MI 

Rubber coo^um ; Maturation of 8981 

Rubber content of latex ; Itctrolac for determining 1901 

Rubber ; Effort of aelds In retarding rate of cure of 8S8I 

Rubber , Effect of exposure to air on maturation of 1901 

Rubber , Effect of varying proportlona of acid In coagn- 

latioTi on rate of cure of . . . . , . ]99 a 

Rubber ; Examination of two bampica of s)mthetlo 198 a 

Rubber latex ; Alum a-s coagulant for . . . . 8M1 

Rubber latex coagulated with a eolotion of calcium 

aaccluirato . , . . . . 8291 

Rubber from matured coagulum (slab) ; Uniformity 

of 198 a 

Rubber ; Pre8<*rvatlon of vulcanlatMl . . . . 261T 

Rubber , Variation in fine liard Para and plantation 8^A 

Rubber ; Viscosity of latex and Its bearing on rate of 

cure of 8201 

.Stev« us. R. If , and Electrolytic Zinc Oo. of Australasia 


Proprietary. Ltd Zinc ; Recovery of by 

i-lectroljabi (P) 31 A*. 7261 


See Gepp. H 

w: 

. . ' 81a* 

Stevenson. A F. 

See Phelpa. E. B 

.. 798a 

Stevenson, H. C. 

See IMdy. W. U 

.. 971a 

Stevenson. J J 

See Firown. WE... 

. . 419A* 

Stevenson. T. J. 

See Robinson, T , and Son. Ltd, . . 

. . 949a* 

Stevenson. W, G 

Crualilng machine (P) 

.. 690A 


Grlnding-mlH (P) 090 a 

Stevenson, W J. Films or filaments for klnematographie 
and other industrial purposes ; Manufacture of 

noQ-inllammable (P) . . . . . . . . 281A 

.Stevenson. See Gulchard, M . . . . S42 a 

Stewart, A. L. See Elliott, AT. . , . 2lA 

Stewart, E O Water-gas , Heat conservation and . . 367 a 

Stewart, R. A Marclen pump. . .. .. .. .. lilt 

Stewart. S. Barytes ; Detection of natural In lltho- 

pone etc. 188* 

Stlckstolfwerke Ges. Calcium cyanamide ; Obtaining am- 
monia and dleyanaodlamide from crude (P) . . 404 a 

Stiegler. A Printing fabrics with basic dyestuffs. (Report 

by C Sunder) . . . , . . 986 a 

Stlor, O. Mixing liquids and powdered or granular sotidB(P) 6SA 

Stlg. Q. Iron ore , Electric smelting of with coke . . 573i 

Stiles, W. Gels of agar-agar containing silver nitrate ; 

Penetration of 80<Jium chloride into .. .. 274A 

Stillman, F. O See Hayward, C R . . . . . . . . 6i8A 

Stirling. R -Mr-llft sydem for raising oil 182E 

Stock, A. and K Somle-ski. Silioon hydrides. ProsUoxaae .. OiA 

and others Volatile substances , Manipulation of . . 475 a 

Stock, O. J Iron ; Mariulat'ture of grey (P) . . . . 57 Sa 

Iron, Production of In an electric furnaoe (P) .. 4 Ma 

and U. II. Blackburn Iron , Manufacture of (P) . . 889 a* 

Stockholm, M. See Emmett. A. D. . . . . , 971 a 

Stockmeyer, W , and H. Hanemann Hard lead ; Sq1»U> 

tutc for for acld-ro*iating ware (P) 879 a 

Sodium-lead alloy (P) .. .. .. 90 Sa 

See Hanemann. U . 19lA, 191 a 

Stocks, W. Rubber composition for use as floor ooveriug; 

)Linuf(«ture of (P) S78a* 

Stodiiard, W B. See Ekeley. J. 13. 28 a*, 299a 

See Faber, H B. ■ .. •62aA 

Stokes, J S Printing plates and fnatrioes ; Sheet mAtatiAl 

for use In making (P) 877 a 

Stoll, A , and Chemical Works formerly Sandot Peroxydase 

preparations ; Manufacture of high-class (P) 77 a* 

Stoltzenberg, H. Defecation aludg^ obtained in manufaeture 
of sugar : Production of terpenes and other pro- 
ducts by dry distillation of (P) 290 a 

Sand , Manufacture of rough for Industrial uses 789 a 

Soils , Improvement of sandy (P) 9(8 a 

Stone, C. n., and N. F Prince. Tar in gas ; DetermbutUott* 

of 99U 

Stone, D. Purification of used lubricating oil and oihw 

liquids ; Apparatus for (P) 4SffA* 

Stone, E V. Distilling mineral oil ; Apparatus for <P) 8849. 

Stopford, C. W , and U R Darling. Su'd or other mafiMtltt 
materlaU , A|>]mratus for detecting temperatuie d 

• dcmagDctimiion of (P) TSTa 

Storey, O. W., and C F. Burgess Lalx>ratories. Sine ehlor» 

Me : :Manufaoture of — — (P) 18844 

Stott, O , and E. R. Jones. Sewage and other linsinn ^ 
liquid ; Aeration of 9P) ' ’841^^ 

Btou^ell, E. R. Belractory piaatie matwtal; HumteoInMi' 

of — (p) ml: 

Si 

MaMail»|iKnaM<>>- teStaw.li.aa .. .Mdii 
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StvMbe. H. Ooftl ; BnmlnaUmi of with f«gMd to It* 

, 8Md&o*tloa to producers 68(U 

** BooMe gu *' uid Its use In gM works 477 a 

Cktfftoatloa of oar^lferoua sabsUooes (P) . . 4S0 a 

Gostteotioa; Complete of cool 140 a 

, Md A. OroM. OosJs ; OAlonlnUon of elBolenoy of com- 

Idote gasUlcatlon from amUyato of 021 a 

StroflOcd. N. Sm Csllan, T 72R, 8»r 

Stimlil* P. Oftlluloslo plant materials ; Production of food* 

stuffs or fodder from (P) 42 Sa 

Straight, H. B. Shale ; Apparatus for distilling oil from 

oJNbearlng (P) 981, 222 a 

SiraiM, A. J. Sm Atlas Powder Ck> . . 387 a* 


5mHIU,E.L. 282 a* 

Strange, B. H. S«* Bfatthews, F. B. 100 a 

Stransky B. GheUdouio add ; Oocurrenoe of . . 7021 

Straaser. A. Aluminium and its alloys ; Deoxidising (P) 031 a 

deeper and its alloys ; Deoxidising (P) OSIa 

Strans, A. L. Non-intoxloatlng beverages ; Production 

Of (P) 403A 

Strauss, B., and Chemical Foundation, Ino. Steel alloy 
having great strength and great reslstanoe against 

actioo of adds (P) 467 a* 

Steansa, D. Sm BlektrooheuL Werke Oes B33 a 

Strauss, O. Straw and similar materials ; Production of 

textile fibres from (P) 744 a 

Btreeker, W., and A. Bledemann. Arsenic group ; Separ- 

ations in the 85 a 

Strevena, J. L. <Sas Pooley, H. J 097 a 

atringfleld. B. B . and International Predpltation Co. Flue* 

dost ; Beoovery of aolnbles from ( P) . . 570 a 

Strosaeje^ O. B. Memorandum to Manrh^ter Steam 

Usees’ Assodation for 1918-1919 97 r 

Stromeyer, 3. Heat-reslathig rubber packing (P) . . 274 a 

Strong, W. W. Predpltating matter from gases ; Electrical 

proceas and apparatus for (P) 98 a 

and Beseareh Corporation. FJectrlcal predpltators : 
Begulating the velodty of fumes passing through 

(P) 470a 

StroMdmr. 0. J. Sta Dow. H. H fl57A 

Strab, L. C. Furnace ; Reverbertory for use with 

ttqald fuel (F 603 a 

stmek. B. 8m Boaeomund. K. W 82 a 

Strati, W., and Westinghouse Electric and Manufacturing 

On. AbraslTe and process of making same (P) 112 a 

S tod le n Qes. fOr elektrisdie LenchtrOhren Electrodes for 

discharge tubes; Manufacture of from light 

■Mtnla (P) 743 a 

StSwu, W. AocitaMehyde to parahlohyde ; Determination 

of 704 a 

StulanMyer. C. L. Artificial sUk ; Manufacture of (P) . 444 a 

Sturdevaat, B. O. Sm Fergnsoo, A. L. 723 a 

Btarn^ R. A, Centrifugal separator (P) 3 a 

Ceotrifugsl separator and proceas (or purifying wafer (P) 831 a* 

Ontrtfnges ; ** Sturgeon " setf*dlsonargiog for 

teparaUng so^ from liquids 230T. 248 k 

Stnnnej, 3. 3. II.. and J. Hewett. Seeds ; Eiectrtfioatlou of 

and apparatus therefor (P) 187 a , 

SturleTnat, T J. Separators for grading crushed rock and 

other materials {Vj 477a* 

Stmtwbete, O. A., and H. Laset. FoodstolCs ; Determin- 
ation of moisture In 499 a 

Stutesf, A. fimmonin nltroffea ; Preventing volatlUsatloa of 

hy neons of caldum chloride . . 099 a 

Vhnvharle aeU ; Determination of as ammonhtm 

m nhorabonsoiybdate 250 a 

iMikbn, O. A. BUhi Co. Dedocating milk and 

ttm tte (P) 702 a 

DvyliV solids ; Processof (P) 250 a 

SMireh pvodnete : Manufacture of (P) 37 a 

ia4 Cwwn Mnttow Co. Dedpeatlog fluid subsUooes (F). . 082 a 
hlAinngb, 3. 3^ and M. M. Mehta. Paper; Feiiahing 

of — In Indian Hbraiies OSn 

nni mhWTi. Qsstor-oeed Hpasa ; SpHtttng of oils by means 

Of 340 a 

AufyW/K-S 84tA 

Ao Lnkhnri, J. ▼. 34U 

am MnndiMiant. J. C 824 a. 342a 

Wntoon. K. B. 827 a 

Min,!!- BnBodko, M IOa, 890a 

lOA, 399 a 

MaNMl, A. am Hartnann. M. L. OOOa 

luInML H, I*. fletntloA 27 a 

and W. JA BnOaatlns. ferro-alk^; Prodnetioo 4i 

(P) lOOA. OOJa 

Mid SL y. K. Pfontd. CoMor ; Booovery of froos 

oral Mid solutions m issa* 

nad dMwiR Stau iOli dV ont ; Pwiieailon jot 

m •, iTit. i7ia*, iitA* 

am Mm, % IMU* 

sa 


Sulast yrkrsi. Bantying omdonli of Uni iaU tutmm ot 
* the like ; Devloee for (F) 

* Bomgerattng apparatus (P) 

Sumitomo OhukosBo, Ltd. 5 m H«)da, K. 

Summers, E. H., /ind B. 8. Whittard. Rotary furnaoeg, 
retorts, and the like; Driving mechanism for 


824a. 342a 
. . 827a 

10a. 89Qa 


Sumner, J. B. Qlobulins of the Jack bean. CanmaliM 



Sunbeam Chemical Co. 5m Cates. L. 0 

Sandberg. A. O.. and T. E. Thomasson. Copper; Manu- 
facture of pure electrolytio from cement 

copper (P) 

Sandberg. K. Flotation of minerals ; Selective (P) 

Sundberg. T., and M. Lundborg. Iodine value of fats; 
Comparison of different methods tor determining 

the 

Sander. 0. 5m Stlegler. A 

Sunderland. F. W. 5m Driver. J. W 

Snndsirom. C.. and Bolvay Process Co. Alkaline deposits : 
Revering oonsiltuents of value from uatural 

(P) 

Bmax ; Recovering from solutions containing 

sodtnm borates (P) 

Sodium bicarbonate; Obtaining from alkaline 

waters (P) 

Surface Combostlon, Ino. 5m Bone, W. A. 

Sutton. F. 0. Sulphonatlng proceM and apparatus (P) . . 

3utton. II. 5 m Edwards. C. A 

Bnursalml. O.. and Kangas Papperebruks AktIebolM. 

Paper ; Making lines and water-marks on (P) 

i Snsckl. U Dlhydroxydlaralnoanenobensene dlhydrochlor- 
! iae ; Sodium compound of <P> 




Svanberg, O. Aluminium phosphate : Soluble 

I Lactm acid ba^rla ; Addlty relations of 

5m Von Euler. H. . . 245a. 463a. OSOa. OSOa, ! 

I Svedberg. T. Colloids ; Electrical synthesis of 

Photographic emulsions ; Sise and sonsitlveneM d the 

I grains in ' 

Sm BOrJeson, O 

Srenska Ackuroulator Aktiebolaget Jnngner. 5 m itadsr 
Jungner. 

, Svenska Aktiebolaget Mono. Sm Rohde. 0. . . < 

5m Wener. N, H 1 

Svensson. K . and M A Crank. Oas generators (P) 
Swalnson. B. A Raising and forcing water and other 

Uqokia (P) i 

Swan. W. R. and J. J. Woolverton. Rast-pravenUof 

treatment (P) t 

Swanson. C. O . and others. Alfalfa (Inreme^ , Losses 

of organic matter in making brown and black ; 

Swarts. Sm Young 

Sweely. B. T. 5 m BelUroy. H. T I 

Sweet, 8. S. Sm Sheppard. 8. K 1 

vSweetland. E. J.. and United Filters Corp. FWer (P) 537 A. 

50Sa. 4 

Filter-leaf constmciloo (P) 

Oases ; Apparatus for removing solids from (P) 

Swett. C K., and A. I> Little. Inc. Skin-Use algin com- 
pounds ; Forming shaped articies from precipitated 

(P) .. 

Swift. C. K. 5 m Houseman. P. A. 

Swift and Co. Sm Richardson. W. D 

Swinbome, J. Low-temperature dlstlUatJon of coal (P).. 

Swtot. W. R. 5 m Bryan. L. O 

Synthetic Hydrocarbon Co. Sm Rlttman. W. P. 

5m WhlUker, M. C 

Sxarvssy. K. Oraphltlslng carbon electrodes (P) .. 

Ssekely. A. Paraffin : Producing rakes of solid cnide 

(P) 

Paraffin wax ; New sweating process for 

Sitrroay. I . and A. Tet4ilenl Aluminium hydroxide ; 

Kitracilon of from refractory banxltss (P) . 

Atominlum hydroxide ; Recovery of — from strofMi 
alumlnate Uquors (?) 


Tacke. B. Feritllsers*'from peat ; Actioo of dlflerenl TIa 

Tacke, I. 5m Holde. D TtOA 

Taegrr. K. 5m MsyM, R iHA 

Tafel. W. Open-hearth furnaces; Impnrretneni la t*«lH 
niqtM of fanuMis ftrtng. with tpaclai rnfaraaca to 

<P) MA 

Tagieaitt. E.. and Batlmial AMiam and dMKleal Co. Aw 

dyw Aud pfOuMu <4 waklfli w«4 (?) tUk 

tafw, n. t, AmiaomUM; liiHratfwflw* ot hr, 

WWW <4 tim Rfdwiw i t mio d * 7 diU 

aigjMjijii DM e i w seei i i mi at 

^ ^ ** ** ** ** aRPa 
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PAOl 

TAintflO. U. 0. Eleotrolytlo mO (P) •876a 

RoMttag OfM or ooooentratM (J^ . . % . . . . 878 a* 

Ta) 1. Y, Oftlvsnised steel ; Mctollogrsphlc|l study of 868 a 

Yekegl. 8. 5 m Asahlna. T I . . . . 882 a 

Te k e mlne , J. Dlastatic oomposltlons ; Manofsctare of 

(P) 782a 

Te k A iatoe . Jun.. end K. Oshims. Enzymlo extract, 

polvsime ; Properties of e srjeclally prepared 

end comperison of Its starcb-llquofying power with 

melt diastase 624 a 

Tekayeme. G. 5M Hajime. B. 792 a 

Talleol. H. Ammonia; Catalytle oxidation of (P).. 365 a* 

Tallantyre. 8. B. Ethyl chloride; Technical appllcetlona 

of . Dlaouelon 7 t 

Tambadr, B.. end Chemical Foundation. Inc. Teuuln-lime 
compound difficultly soluble in dilute acids ; 

Manufacture of (P) 734 a* 

Tammann, O. Film colours of metals 519 a 

Oxyhydromn gas ; Catalysis of by palledium 

mixed crystals . . 615 a 

Tannehlll. A. L. Ste Copthome. IL N 757 a 

Tanner. F, W. 5 m Feuer. B. 636 a 

Taoret. O. Pellotleiine sikI methylpelletierine . . 638A 

Tapiay, J. 0. Gas noalns, servloes, and meters ; Internal 

corrosion of 608 a 

8m Forwood. O. F. 651 a 

Tanrant, A. O. Physical propertlw of refractory materials ; • 

Measurement of at high temperatures . . 490 a 

8m Bideal. E. K 516 a 

TassUly. E. Diazotlsatioo ; Factors of 184 a 

Tate. W. B. 5 m Greenwood. H. C *. 393 a 

Tats-Jones and Co. 5 m BueU. W. C 563 a 

5m Trlnks. C. L 607 a. 507a 

Tattersfleid. F.. and A. W. B. Boberts. Toxicity of organic 
compounds to wlreworms ; Influonoe of coo* 

stitutlon on the 610 a 

Taulwf. F. A. 5 m Treadwell. W. D 4A 

Taussig. J. H. 8m FulweUer. W. H 93 a 

TaOif. J. Aromatic h^rocarbons ; Removal of 

from mineral oils by means of trlozyinethylene* 

snlphurlc arid 147 a 

and M. Peter. Hydrocarbons ; Analysis of by the 

aid of bacteria 357 a 

and N. von Pntnoky Hydrocarbons ; Dehydrogenation 

of by means of palladium black 64A 

Taylor. A. B. Glam ; Casting of pots (or use In experl* 

mental work on opti*^ 627 a 

Taylor. C. 8. 5 m McKelvy, K. C 598 a 

Taylor. C. W. 5 m aulow, F. 8 291T 

Taylor, E. A., and GrasMlII Chemical Go. Sodium silicate ; 

PtooesB of dissolving — — (P) 517 a 

Taylor, E. M. Turpentine ; Halogen absorption of . . 72 a 

Taylor, O. B. Ammonia oxidation ; Heat of reaction 

of 61 a 

Black powder ; 'Hygroscopic properties . . 1S6 a 

Sm FleWner. A. C 155 a 

Taylor. G. E. 5 m CarapbeU. D. F 550 a* 

Taylor. G. F. Thermo-oouplc for low -temperature work ; 

Needle typo 677 a 

Taylor. H. 8. Catalysis ; Pr''blems In contact . . 91 a 

“ Fuel production and utilisation *' 314 k 

Sm Pease. B. N 77 Sa 

5m Bldeal, E. K 23 a 

Taylor. H. W. Heating appllanoes of vacuum pans and 

other liquid heating apparatus ; Tubular (P) 392 a 

Taylor. J. D. Drying ovens; Vacuum (P) .. • 144 a 

Impregnatlag or treating textile fabrics and other 

maleiiatt; Apparatus (or (P) •• 293 a* 

Taylor. M. 8m McBaln. J. W 71 a 

Tkykw. M. C. 5 m Debn. W. M. 4141. 797 a 

Tkylor. P. 8. 5 m Gilbert. L. D 109 a 

Taylor. B. L. D.,'and PredJgest Food Co. Fo(*di ; Manufac- 

iore of animal from kitchen waste and the 



Taylor. T. C., and J. M. Nelson. Fat asKxdatod wlth^siarch 668 a 

Taylor. V.P. Alloy (P) 

Taylor W. Washing mkI scouring of wool and other fibrous 
' subetanees and similar operations; yaddnes for 

(P) 

Taylor, W.o. 5 m Coming Glass Works 26 a* 

TebMBlac, Jr.. and 8. H. DaWss. NltitKsompounds ; Beduo- 

™tiooolaiomallc (P) 704 a 

u, 0. Carbon monoxldo In air oonlamluatod with 

motor nxha«stta%i Dete n atoa t l o n of .. 7fi8A 

1. or • Appamtus for maotlnf 

UbmtMlih IM. ‘Sh nu 

Z&SSiSl :: 


Tedesoo. A., and Soo. Anon. StabtUmenti Blak. Alloys bar- • 

Ing blfffi mechanical, dtemical, and electrical reskk 

tance (P) fiWA 

Aluminium alloys ; Manufacture of (P) . . . . fifiSA 

Zlno alloy (P) fiMA 

5m Salvatl. M. N 889 a*, fififiA* 

Tetdimann. H. 5 m Btitgerawerke A.-G T78A 

Teisen. T. Furnaces ; Continuous annealing (P) . . 478 a 

Telsler. E. Hydrochloric acid ; Production of (P) . . IMA 

Teixelra. A. M. Electric furnaces (P) 608A* 

Tempclaar. H. A. Drying tea or like vegetable or other 

substances ; Apparatus for (P) 

Ten Broeck, F. Q , and others. Distilling apparatus ; 

Rotary dry (P) 

Tendlck. F. H. Sm Kamm, O 

Ten Doomkaat-Koolman, C. Sm Wlndeshelm, Amstidter 

Malxfabrik H. & S 68 a 

Tennant. H. B. See Crowley, B. J 271 a 

Tennant. T. B. See Crowley. B. J 271 a 

Tcnsfeldt. J. O. Dryers (P) 682 a 

Tern. Low temperature carbonisation 54 a 

Terres. E. Producer gas and coal dust firing ; Comparative 

utilisation of beat In 774A 

and K. Brllckncr. Barium sulpbido ; Action of water 


760A 


e62A 

102a 


229a 

229A 


198A 


780A 

S72a 


489a 


64a* 


Strontium sulphide ; Action of water on . . 

and A PoDgraez. Blastfurnace reactions; EquUltoium 

In 

and H. Wclser. Ammonium carbonate ; Dete rmin ation 
of partial and total pressures of aqueous solutions of 

. with special reference to ammmia scrubbing 

and concentration of ammoniacal liquor 
Terry. J. T.. jun,. and Terry Mining and Metallurgical Corp. 

Ores ; Concentrating (P) 

5m Callow. J. M 878a 

See Thompson. J. W 872A 

Terry Mining and Metallurgical Corp. See Terry, J. T., Jun. 872 a 
T erwelp, J Oases containing sulphur dioxide and hydrogen 

sulphide ; Purifying (P) 

Teatrup. N . and Tcchno-Cbemlcal Laboratories, Ltd. Hlstfi- 
temperature reactions ; Apparatus for condacting 

(P) 

and Wetcarboolzlng. Ltd. Wct-carboolslng of oelluloae- 

containlng ntaierlals, e g., peat (P) 66A 

Tei4ileni. A. See Sxlrmay. 1 191a 

Tetralln Ges. DecahydronaphlhaieDe ; Poriflcalkm of 

(P) 442a 

UydroMpbthaleoes ; Manufacture of (P) . . 74 Sa 

Lubricating oil sutMtitutes (P) 396a 

Mineral oils ; Substitute (or from tar oils (or use 

in swltdies and transformers (P) 440a 

NlUo-derlvatlves of tetrabydronaphthalene and its 

bomoiogues ; Manufacture of (P) 

Solvent for extraction of resins, fats, essential oUs. 
liquid and solid hydrocarbons, caoutchouc, solpbur, 

dyestuffs. axMl Um like (P) 

Solvent for removing dried oil colours and vamiibes (P). , 

Tar oils ; Agents (or dissolving, separating, and extract* 

• lug the solid constltuenU ol (P) 

Visoous oils readily converted Into water-ecrfuble pro- 
ducts ; Manulaciure o( (P) 

Texas Co. 5m Adams, J. U 7a, 7a, 182a 

TexUhnaschlnen Fabrik A -O. Dyeing maohlne ; AatoauUo 

yam hank (P) 

ThAberg. N. T. AtracUng liquid from fresh peat, beet 
mass, and similar watery materials; Apparatus 

for (P) ^ .. .. a.. 

Thaler, U Blast-furnaocs ; Calculation of proportion of ore- 

oxygen directly or Indirectly gaailled in 

Thatcher, C. J. Electrochemical production of orgaoio 

compounds ; Commercial possibilities In 

Than, A. Coke ovens ; Regulation of fu prosauto In .. 

Thayer. E. GoM ; Method of recovering (P) . . • . . 

riatlnom and similar metals ; Extracting from 

sands and ores (P) 

Thaysen, A. C. See Fleming, N MJA 

5m Reilly, J 

Thoubert, F. Nickel -manganese steel ; Improving non- 

magneUe (P) 

Th6venon,L. Nitrites; Detection of In water 

Thiel, A. Analytical reaulta ; Method of stating 

Thiel, O. Stool ; Procois for making basic by a com- 
bined opon-hoarth and converter process (P) . . 

and Chemical Foundatiua, Inc. Moitea metal ; Prooeas ol 

tiMng IP) 

ThJeier, 8. Beet Juice ; Extraction of by the ** rapid ** 

method .. -- 

Thleoe,0. O. Lead; Hardening effeots of varloQS elMMals 

upon -• 

Thlene, H. Standardisation of ohemioal gtamwarei Pkv- 


17U 

666a 

fi66a 

66^ 

62IA 


S6U 

77«a 

298a 

1I9a 

812a 

IISa 

689a 


88Ui 


Ttta 


Tblemaii. 3L 5m Pwrett, O. dk J. 
TktMllB,B. OlFOOfan: Ootorimefiriod 
ttdlMUtf, A. AiMSolat mt jMimm 


IMa 

ttTA 
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PAQl 

ThIng/'G. W. Byers, H. 

Thiry, L. Pmper, cardboard, end tho like ; Machines lor 

manuSctme ol (P) 

Thoens, B. Befrigerating method and apparatus (P) . . 809 a 

Th 0 inae,O. Sucrose; Catalytic action ol ferric oxide on 87 a 

Thomas. A. W.. and M K. Baldwin. Hydrogen-Ion wnoen- 
tration of acid solutions, e g., cliroine tanning liquors; 

Contrasting effects of chlorides and sulphates on 1-3 a 

Thomas, C. W. Abrasive structures ; Manufacture of 

(P) *4 . * • • ‘ • 450A 

Befractory product ; JIanufacture ol (P) • - • • 673 a 

Thomas, E. M. See MacLean, J. S 604 a 

Thomas, F. See Thyssen und Co A -0 ‘^63 a 

Thomas, U. S., and R. Davies. Tinplates and other 

mctal-coat 4 'd plates or sheets , Apparattia for use in ^ 

manufacture of (1*) •• >• 66 -a 

Thomas, J. 8. G. Anemomoter . Directional hot-wlrc — 

Thomas, M. D. Fornialdehjde . Preiwratlon of . . 601 v 

Thomas. P. Formic add ; rrotiuctlon of ^ b\ joast In 

media containing am ides 

Yeast; Utilisation of amides by .. .. 

Thomas, R. Addition of hydrogen to umsaturated glya>rld<s 
in presence ol ftnel>-dlv ided nickel, Mechanism 
qI ^ ^ , , lOT. lOR 

Thomas, W. .b>s Frear, 644 a 

Thomas. Glaas-honso pot of special construction . 53 r 

Tbomaseon, T. E. See Sundlierg, A. G. 68 a 

Thompson. C II. Idectrodes , Manufacture of carlKjn 

(P) ■ '-6' 

Thompson. F r Gelatin solutions : Structure of ^ . ItJJi 

Leather industry , Progress in the In ll)I0 

and W.R Atkin Tanner) lime liquors ; AnahsU of -4-' 

Atkin. W R • ^OaA 

Tbompeon, G K. Egyptian bricks 6 .>a 

Thompson. H.V. Lead boraU-s .. •• 

Zirconium minerals ; Analysis of .. • • 

Thompson, J. Paper-making mac blues (P) .. 

Tbompeon, J A., and G H Alexander Rust-prooflug Iron 

and steel articles (P) , ... 3.19 a* 

Thompson, J. W., and Metals Recover) Co Sulphidation 
and flotation of ores (P) .. 

and others. Sulphidation and flotation of minerals (P) . . d^^-A 

SesCaUow, J. . 3.3v 

Tbompeon, L. Sss Knecht, E ,, .->941, 71 hv. 718a 

Thompson.M. de K piHa^slurn iiennanganatw from ferro- 

manganees by electrolysis ; Manufacture of — 10t»A 

and J. Davenport Garnet , Electric furnace redaction of 

with production of ferroslJlcon . . i a 

Thompson, T. C.. and J. H Black Chloroplcrln and water ; 

InlerwIuWIlt) of . • o . 

and n. Odeen fl/a lMchloroethyl sulphide . SolnbUlt) of 

In petroleum hydrocarbons and Its purification ^ 

by extraction with these solvents .. .. 8.1 ~a 

Thoms, H Fatty oil from brjrries of Stwibucue reremotn 
(Mountain ekler) , 

and H Mlohaells Lupins ; Production ol a feeding sMifl , 
rVli Id proG'lns from — (P) . « ®' ^ ' 

andF MOller W hahM blubber) oil , Use of hjdrogmaled 

as a food . 

and K. Xetlpsheirn. Dulrln (;>-ph« neWttn a) : Alterathm 

In taste of as a result of ( hemb al change .>a * A 

Tbomaen. T. r, ami L Anhhutt “ Lubrh iv>ts . .Muno- ^ 
xandoro on solhl ” 

D. Vaccine, dctoxltafe<l - - 

( 1 ) 

a. E . and f>n«ral ElertrL Co Mlrlc add , Munu- 
laetoxe of (P) . 

, J. Bler-trlc furnace (P) 69 Ga 

srie furnace for rcd/idng oxl<ll»f d *lnc com^nl rates 

by carbon (P) ■ 

Blectiie reslster ; Zlg-*ag rartion <P) 

Tbonson. J, L. Ethylmorphlne Bulpti.aG< I blA 

TbOBMOO. W Coal, N>w r harieteristlr for aggln- 

. tlnating jjower nirve I>ls<nH«lon "-‘T 

Bewaae pofttcatlon , Adlvated sludge proc4-s« of — 

TbOfWm. J. Explosives. Llqukl oxygen . 317R 

TbOCOber. 3^ and A. B Henshllw<Kyi Meaihing. djelng, 
ftnli^ng. and like machines , Mechanism for 

■Cauiohtng and guiding fabrh's in (P> 484 a* 

Thooiborry. M. H.. and H T Mann FMatlrm , Effect of 

addHJon afirnts In ^ 'I^^a 

Tbone. C. B. Ferttt^w ; Carrleni of nitrogen In 0fl7A 

Thwalgy^ ^T. Dnhri cutkm ; Thwwy aod pf»ctl«Io< — . 

0 *) '• ^ 

.M. m 


fAOB 

Thorrycroft. J, I., and Oo., and T. Thornycroft. Ooollog 

llqnldf.^Apparataa for (P) ^ 

Thornycroft. T. See ryhomycroft, J. 1.. and Oo. . . Sa 

Thorold. P. W. Illations ; Making and transporting (P) 6«8 a 

ThorsseU. 0. T.. and H. L, R. Lund6n , Cyanides ; Apparatus 

for production of (P) 6 TOa 

Cyanides ; Production of (P) • • • • 722 a 

Cyanides; Production of for preparation of 

ammonia (P) ^ - •• • • . •’ •* 

and others. Hitrogon; Fixation of -— (P) .. .. JJJA 

Nitrogen produds ; Apparatus for production of (P) aWA 

See ifolmgren, T. A F. . . • • • • 660A 

ThorsseU. T. Nitrogen ; Fixation of atmospheric as 

cyanide 

Thrane. V. Calcium (junamlde containing free lime; 

Granulating (P) 

Thrlng. 8. T. See Forse. ♦^^A 

ThulUler. H F. See Pope. W. J 627 a 

Thiinholm. K L E. Fa a porating apparatus ( I’) 47flA, 477 a* 

Thurlow K W. Motor fuels and light imraflln oUs , Obtaln- 

l„g ff(,m Hliale. and Iwnzone. UMuene. and 

ftolvent naphtha from coal (P) 639A 

Thwalte, A If Coal ; Effect of exceHslvc moisture In S57 a 

ThVMsm und C^ A .G , and F Thomas >tartln furnace: 

Sul«tltntlug coke or tl»o like for pig Iron In operating 
(I*).. .• •• •• '• SOSA 

Tldeswell. F. V . and R V Wheeler, ('oal , Oxidation of 

Ingrwllents of handtHi • bituminous . . 691 A 

Tldoswcll SpoiitAiieous Ignition temperatures of solid fuels ; 

IXdermlnatlon of relative . Discussion .. 77T 

TnAdo. K . an«l A .Sehleede 8uli*hldes of zinc, cadmium, and 

im reury . Fusion of • • 

Zinc sulphhie , lolluonce of crystalline form, flux, and 

fusion prm-ess on phosphorosceuce of . . . • 74 < A 

Tlernan, M F See Wallme. C F . . 214 a 

Tlmpo. H. IIumanLscMl milk ; Preparation of (P) .. 625 a 

Tingle. A See MacinUlau. AM 6^lA 

Tinker. F. Petrol, Pn^^luctlon of --(P) . . • 

Tlpler. F C 

TiUn Co A /8. See Farun. P. . JOSG M7 a. 546a 

See Goldschmidt. \ M . • 5 j-a. 55-a, ASSa 

See Jebsen. G. . ... • . 334A 

See N'lelsi u, R- . • • • ®®2 a. 662a 

See Olsen. H 

Tltanlne. Ltd. and P K Bowles. \ srnUhes or dopes; 

Manufadure of (P) •* 1®** 

•nfolain Alloj c, Bjrwn. 

Titley. A F See M. IVUn. J. W 71 A 

IHttei C Evaiwratlon of lltjiilds which are liable to burn. 

' su<h a.s sulphU.-tellulo»e liquors, Apparatus for 

.. 6494 

Tl/ard, ir T . and J U H Whlston Methyl orange . E<It>ci 

of < hange In temp* rature on < olour changes of 

and on tho aceuiaf)' •>( titrations . . . . 816 a 

Tobler, H . and Amorh an Bromine ('o Sulphuric and haloid 
adds. Prmluctlon of - - (P) 

Tmld. K N . and otlM’rs Nh kid plating (Pt . •• 

Todd. G. AV. See Gookl-Adams. H E F. . . . 318 a 

Toledo Red Spray <>». See Ho»lcnburg. OF 67U 

Toihurst Machine Works See Bryson. FA. . . 32 Sa 

Tolinao, U . and H Karrcr KIrrtrbal predplUtkm. 

Motion of droplets and particles In the Held ^ 

corona dlsclvarge WWA 

Tombeur. F Malting . ( luinges produced In sUrch and 

nitrogenous siilsitaiM os during — ••lA 

Tomlinson, <’ J. and A ms-nva Inters Manufacturing Co. 

PuIvcrWr, RoUry Imivaet (P) etSA 

Toromasi. G Henna (Lnuionta tnsrmu. A) (kmstltutkm 

of laWBonc v94A 

Ttmlolo, <■ Ammonia . Gxldatlon of (P) .. .. 8»4* 

and Oflblne KkdCrtK'hlm Kojwl, Hydrogen ; Prf)d act Ion Of 

-- 

Toporcseu. K Fen le hydroxide . Caro ln« down of oUdnin 

and magmslurn hvvlroxldes by j>redpllaU!a of ■ oOaA 

Ferric oxHa; Garrvlng detwn of oxides of copper and 

nleka' by jiTcdpltates of - . < ffWA 

■Joffootgasung-Hiwulier Ge* Kiln , Twi>-d»aml»wtd ahall 

for low-temiwraluro carbonhatloii of bito* 

mioous so^tancea <P) "*** 

Torkar. A llbuit-liirnaceii ; flas-ftrerl .. - • • M®a 

BUst'furnacea ; Process for rwluctlon and smeituig la 

— 

Tomberg. K . and OemraJ Klecfrlc To. Klcetrod« (P) . - t74A 
Torrano*. J. R. Grinding mills. Disc and Hka — -(B).- tA 
Tomy. M.. jaa . aod Hemnt-flolyay Co. OoaJ-gnsj Booovnr* 
log tlw nfomonln oomant ol — ^ (P) . • 

TooFiohL .Set 

Towmond, A. J. See JUadioar. H. B. 

Toyo-Xf^nkB-TaUM-KaMMOrt^XB^ Sm IftMMWitt. 3. tTU 
Tnef,h.D, ll qiM cBBirfaoalfteidiBitoilBritti >■ »*** 



JNAME INPEX. 


auterW for gM WMhen and 

T^lr, J. Paper ; C^JliokUl win In beateV slilni of -II ^ 444 a 
*“< 1 potoona ; Physical theory of action * 

Hydroqalnlne ; Surface activity of hothoiogi^s of — 

^^and of tholr toxins f 133 ^ 

destroying parasites and liicreaalnK 

T™,.h. power o( (P) 75 »» 

irauDe. W. Amlnosulphonlc acids; Preparation ef - - 

rwi^ • • • • . . . . . . . 427a 

Trauns Forschungslaboratorlum Oes., H. O. Filter electrode 

Rubber-llke masses , Producing soft and hard (P) 241 a 

Trauts, M„ and P. A. Henglcln. Fitectrlcai conductivity of 

gasoB ; (/onstancy of — r- during chemical reactions 403 a 

Travell, W. Grinding machine (P) . 355 a 

Travew, M. W. Qas-flred glass furnace ; New typo of — — C27 a 

Ulass . Hurface effects in probably produced h\ re- 

heating In the glory hole . . . , 7 g 4 . 

Qliw for table working 4 /^ 7 . 

Refractory materials , Tensile strength of . .1 628 a 

^vls. W. Watson. T, H.. and Co. (of Sheffield) . . 196 a 

Tr^w^l, W. D. Electrometric titration ; Theory of — irj7A 
P. A. Tauber. Acetylene, ethylene, and benzene ; 

separation of . . _ 4 * 

*nd L-^Welss. Electrometric titration .. ]* 1374 

Titrations with the hydrogen electrode . . . , 612 a 

Trfcfols, L. Gas crnclble-fumace (P) . . 414 a 

Gas producers and other furnaces ; Rotary grates for 

^ w 

TrcUchcl. 0. Enamelling ; Cause and control of “ blis- 
tering In sheet-steel , . . , 25 a 

Trembour. M. R . and Ludlum Electric Purnaoc Cow- • 

Electric furnace (P) .. .. .. _ 375jl 

Electric furnace ; Method of operating an — — (P) . 494 a 

Tribes, Q. E P. I>rylng. baking, roasting, and cooking 

organic substances (P) . . . . 637 a 

Trlckett, H. Sodium perborate and perborate soap 

powders , Estimation of available oxygen In 

63r. 293a 

Trim, F. H. Edible oils ; I’sc of rofractoroeter In oscer- 

taloiog the purity of certain .. ao7T 

Triaks. Tate-Jones and Co. Iloat recuperator 

Heating furnace (P) ^74 

Troian Powder Co .SVe Rronsteln. JR 684 a 

Snelllng. WO 240 a. 683a 

Trommer. E. ;SV^ Wolf. C . 103 a 

Tropenas Co. .s>s Muntz. G M. . . .. 4554 

Tropach, H. Fischer, F , 544 , 66 v 

Schneider, W. , ... 222 a 


Tungay, 8. J. Centrifugal pumps for sulphuric and 

nitric acids 

Turley, T. B. Ses Waggaroan. W. H. . .’ . ., 

Turnboll. C. Boilers for distilling water (B) 

Turnbull, N. K. Blast-furnace gas ; Cleaning of (P) 

Turner, A J. Textile fibres ; Influence of atmospheric 

exposure on properties of 

Turner, C. Distillation ; Process of destructive (P) 

Turner, O. See Calico Printers' Association 

Turner. J. See British Dyestuffs Corp 

Turner. WES. American glass Industry , Impressions 

of the .1919-1920 .. .. 

Glass batches containing lime , Choice of — ’ - 
Glassware, Faitory Inspection of 


See Cauwood, J, D. ,. .. 407 a - 

See Clarke. JR. ’ ' 407Ai 1 

See Davidson. J. H, , . 407 a' ■ 

See English. S 407 a. 107a. 546a. 54flA.’ f 

See Pdrih. EM 028a. I 

See Ilodkin, F W , . 5464 1 

See Muirheud. (‘.MM , . ’ 

Turner, W. L. Ferrochromium , Manufacture of 

(P) . 

Steel or ferro-alloys , Manufacture of (P) 

and Rlaikwell Alloys, llanufacture of 

Turnill, T. W See Downs, C. 

Tuttle, if W Filtering mar bine for gases (P) ., 

Tutton. Flue-gas analyses , Graphical method for Inter- 
pretation of Discussion 

Twigs. D F f'atalysis from an Industrial standpoint. 
Discussion 

Catalytic action In oxidation of cellulose. Dl^usslon 

Rubber InduMry . Progress in the In 1919 . . 

and S. A Brazier. Vulcanisation , Acceleration of — ■ — 
and Dunlop Rubber Co Rubber , Method of re- 
claiming — ■ — • (P) 

and C W. II. Houson. Vulcanisation, Acceleration 

of . . , 

Twitchell Process C-o Alkali metal sulphonatc and 
process of producing same (P) , 

Sulphouated products of mineral oils and process of 
producing same (P) 

Sulpnonle adds of mineral oils and process of pro- 
ducing same (P) 

Fats and oils , Splitting In manufacture of 

glycerin and fatty adds (P) 

See Divine. RE 

Tykoclnor, A .SVi' Brlncr. E ..... 

Tyrer, T (Vlluloso acetate solutions, Production of 
(P) . 


Trotter, J, W. Gasoline; Manufacture of (P) .. 479 a 

Trottler, R. E. Crushers (P) . 437 a* 

Trowbridge. P, F. Horse flesh In human dWdarj , .. 38 r 

Truesdell. A E. and I. F Phillips. Kilns, Rotarv 

- - (in • 647a 

Truffaut. G >’ltflflrr, fertlllaer, and Insecticide , Product 

serving as — ~ (P) 634 a* 

Trumbull, H. L . and others Chloropkrlu manufacture , 

Active chlorine In the sludge from 832 a 

Chloropicrin manufacture ; Kffool of varying quan- 
tities of lime upon the yield In . . 832 a 

Trnmpp, W Peroxides , Production of stable solid 

. (P) 267a 

Truog. E , and M. R Mcacham Boll aridity its relation 

to the acidity of plant Juice 2(K>A 

See Parker. F W. 609 a 

Trylkr, H. Potato starch manufacture ; Chomlstrv 

of .. .... 820 a 

Tsalapatanls. L. Acrolein ; Reaction of . 425 a 

Tschttdy, F. Benzol light oils , Recovery of crude 

products from (P) . . . C>23 a 

Tschonke. & . and Chemical Foundation. Inc. N-Meth>t* 
hexamethylenetetramine ; Producing salts of 

.(P) 802a* 

Tsujlmoio, M. FUh oils ; Separation of highly unsat u- 

rat«! fatty acids in 826 a 

Squalene, a highly unsaturated hydrocarbon in shark 

liver oil . . . 197 a 

Squalene ; Occurrence of in egg oil from sharks 197 a 

Tsutsumi, M. Ink^corapound ; Solid (P) ■ • 

Tucker. A K. Abrasiveii ; Manufacture 04 artlflclal 

In the electric furnace. Discussion . . 43 t, 44t 

Tuokor. S.. and others. Ores ; Concentration of (P) 118 a 

See Edser, K 347 a*. 458a* 

Tucker, T. Casting chemical and other sticks; Moulds 

for (P) «49 a* 

Tfiseber. J. L. Set Kohlschfltter, V. 656 a 

TflUch. 0. Bleachlng-bollsr pUot (P) M2 a* 

Totnalng. &. W. Vhosphorlo add ; 0 rote’s voluiastrlc 

aeilMd of deiermUUttf 86 a 

TiUUi, D. K, Orytag fabric axtlote^ (P) *88 a 


U 

Ubbelohde, L , and S Elscnstcin Petroleum ; Prepara- 
of fatty adds for soap making from high-mole- 
cular fractions of . . 459 a 

I'chlno, M. Arsenlous add , Refining (P) 788 a 

Udy, M, J., and Haynes Stellite Co. Ck>balt ; Process 

of recovering (P) . . . . 415A 

Ueda. T. Glass surfaces , Process for treating (P) 690 a* 

Ueno. 8 Dike whale oil . . . . 825 a 

Fullers* earA , PropertN of and its application 

in hydrogenation of oils .. .. 825 a 

Vhl. E Flrhter. F. .. , .. t46A 

Uhllg, F Magnetic separators (P) ... 5£0 a* 

I llch, L H. 5«c Adams. R. .. 848 a 

VHmanii. F . and A Coiiz^'tti. l-IIydroxy-4-chloroanthra- 

qulnone • ■ 48 Da 

and W' Schmidt Phthallc anlfydride , Condensation 

of with phenols In presence of alui^alum 

chloride 58 a 

Vllnerwerk Gcs. Silk , Dyeing black and loading 

(P) 401a 

rimsun. K P T. R. Peat moss ; Treatment of and * 

production of peal briquettes (P) 714 a 

Umsted. F. A. Gas manufacture: Purifying method 

and apparatus for (P) ... 827 A* 

Gas ; Purifying and obtaining valuable by- 
products therefrom (P) . . . . 08A 

Underwood. L M. Furnace gas-producer (P) .. .. 487 a 

Ungarlsche Gummiwaarenfabrlks-A G. Rubber, gutta- 
^perriia. halata. etc.; Improxing the plastlelty 
and adheslveneas of difficultly soluble natunu 

(P) 7674 

Unger. M . and General Electric Co. Electric tuniMn ; a 

Induction (P) • 1M4 

Umger. T. See Lindner. P. LkftA 

Union Carbide Co. Chlorination produots of propyWaO ; 


Manufactoro of (P) J» 1744 

Ethylene dlchloride ; Proparoikm of (P) . . t8ii^ 

See Corme, B. E, 6n6 


JOtJBHAt 09 THB sotomnr dv 


Unlo* Bn>Mmol« d« V*br.* il*Eagr«U, d« Prod. Chim., 
et de Svptt^ldMMphotes. Oentrlfofol pnmpo for 

^ adds 4M>d oorroslvo Hqoldi (P) 

tJnlted Alkali Oo. Ctolding, H. D 




Filters ; 


CoBtlnnoos 
. . SOlA, 


. . lA, 52 a, 637a, 5fl3A, 
Sm Pet DOt, N. 415a, 
416a. 648a. 
Eators ; Manufacture of 


711a 

174A 

231a 

280a 

448a 

SOI A 
S36a 
se6A 
SOU 
648a 
415a 
724a 

640a 

084a 

6SU 

80lA 

233a 

106a 

373a 

60a 

750a* 

695a* 

656a 

781a 

363a 

379a 

82a 


64 a 
30a 


246a 

812a 


608a 

526a 


8f Leach. P. P. 
r 8«$ Ifinton, T. 

United Filters CoriH>ration. 

▼aouum (P) . . 

Sm Becraft, P. W. 

.9«e CUfford, W. E. 

^ Sallsbary, A. J. 

Sm Sweetland, E. J. 

United States Ferro-AUoys Corp. 

Ss9 Sleaid. H. C. 

U.S. Industrial Alcohol Co. 

Llo^nld fui^rP) ! ! 7 a*. 90a*, 470a*, 622a*. 

and W. T. Buirelber. Motor fuel for aeroplane and 
other motors (P) 530 a, 

S*$ Backhaufl, A. A. . . 09 a, 479a, 674a, 715a, 

See Carter, R. M. 110 a 

U.B. Light and Heat Corporation. Sm Carpenter, C. 0. 
U.B. Smelting Furnace Co. Sm Jonea, A. 

United SUtea Wool Co. Sts McBride. H. Y 

Universal Qlass Co. Qtass bait (P) 

Unno, U. Electroplating non-oondactlng lubetanoes 

with copper (P) 

Urhain, O. Thermodynamics ; Applications of 

chemical 

Chauvenet 

Sm Job, P 

Urban, K« Bngar after-products massecultas ; Am- 

monlacd frothing of beet . . 

Uthemann, O. Sst Freudenberg. K 

Uts, L, Chem. Fabr. Budenhelm. Phosphates ; Pro- 
duction <rf soluble - — from crude phosphates 

(P) 

Uts. Aiumlnlam \essels . Use of in dairy practice 

Arsenic: Detection of in salvarsan and neo- 

sahrarsan 

Chl or oform ; Testing 

Milk ; Detectioo ot added water in by means of 

the reBractofneter 

Salranan and neosalvarsan ; Examination of . . 

Uyeda, Y. Korean hemp and ramie ; Proximate com- 
poattlon of 


Tagskf. B. Field trials ; Relation between siae of plots 

and error lo indlvklaal observations in . . 242 a 

Vafl. J. O. Sodium sUkate ; Properties o( commercial 106 a 

Vajdafy. A. KHratloo of cellulose (P) 429 a 

Valentine. J. R. Steel; High-speed (P> .. 28i 

ValMa. 0. Poboalng by sodium fluoride , Case ot . 265a 

VaBecy. Jj, Aiaenk: In tin and tin coatings ; Determination 

0# 15Ha 

TtBgy IConld and Iron Corp. Stt Coates. R. (1. . . 2.18 a 

Valon. W. A. M. Sss South Metropolitan Gas Co 447a 

Tan A e h aWM . J.. and Koppers Co. Ammonia^ and Ur 

narn/rj process for prodocer-gaa (P) 7 a 

Vsm dUtan. L.. and Baker ami Co Alloy (P) . . 4.VU 

Van AiadalB. O. D . and C. O. ikaler FIoUtioD method (P) 62t)A 

Mangantae ores ; Treatment of (P) 63U 

Vanoa, h. JL 8s$ Keldig. R. E i70a 

Van Baas. & iSss Brinkinan. R .. 6t4A 

Tandsun. L. Butter fat ; Crfadner value of . . 30 a 

Van Thm, W# Sm Bouma, A 160 a 

Van BaWwi. 1L. and Co. Sm Khrenxweig. A. . . . 220 a 

Van dan Bsic. L. V. Hydrastis, coU. and strychnos pro* 

• paiMMoa; Vataatlon of 17.3 a* 

Vandsnktrgtis. H. 8m Florentin. D 224 a. .325a 

Van 4at Haaf. A. W. m-Tolylhydraxooes of l*arabinoae. 

, fttoose. d-galacioee, and d-mannose 244 a 
0. K, and Herenies Powder Co. Alkali 

Process ot making (P) . , 448 a 

ran «ar Inan. B. Bltrooelhtkws ; StabUUng (F) 64U 


Tan dtr tbAm, T. Bodnetog sogars; Determlnatkii 
of — — 

r^andomU 
Fan dsr Tt 


It Toofa, J. J. 

S&3 


P. L. 5m Crompioa. H 

J. J. W. H.0and ladoitno 4t Mljnbaaw 
TUaaUvons iron ore; 


580a 

ilOa 


Fan 4ar Vomm A. L. W. 




Tag bfOtta. U 


I7U 

17U 


im 


161a 

676a 


* fXQlB 

VanOsltt.O.F. Alkali: BaUnalohtloa of assalphate. 

osM^y in alkali aaha of orntak aolda . . ISTa 

B^xanitrodi^nyl : SensltlyBneaa «F to mechaaioal 

abode as oompared with that analogotts hexanltro 

oompounds 886 a 

Kttro-eompo«^s ; ‘Examtnatloa by means of 

iltanouB <5hkxride and sulphate ASOa 

Nitro-oompounds ; Titration of and partial reduction 

of with tltanoos chloride 

and B. 0. R.iVan Lennep. Nitro derivativea of diihenyl- 

amlne 

Nitro-explosives ; Modem high . . 

Sm Kniyt. H. R 8UA 

Van Haaren. A. Sm Heoe. E. 110 a 

Van Itallle. L. Balsams* Examination of various 172 a 

and A. L. W. K. Van der Veen. Veronal, luminal, and 

proponal ; Mkrochemical reactions of . . 178 a 

Van Kregten. J. R. N. Coconut oil and palra-kemel oil; 

SolubUity of in alcohol and acetic acid . . 806 a 

Van Laer. M. H. Elertrolysls ot mixed solatlona of alkali 

salts. Phenomena of electrolytic migration . . 863 a 

Van Unnep. B. C. R. Sm Van Duln. C. P. . . 151 a. 676a 

Van Leeuwen. J. D. Filtration : Method for rapid labora* 

tory 46 a 

Van Liempt. J. A. M. Boric acid ; Acidlmetrio deter* 

mmatioD of d68A 

Van Ligten. J. W. L. Sm Waterman. H. 1 704 a 

Van Marie. M. Sm Gaunt. C. F 606A* 

Van Nonhuijs. H Reducing sugars ; lodometric deter* 

, minatioo of . . ^ 

Van Oordt. O., and Hoc. Anon, dcs Usinos Qiullnl. Metab ; 

Increasiog the hardness and tenacity of and 

the ease of tholr working with cutting tools (P) . . 

Van* Raap; 8. Rubber ; Regenerating vulcanised (P) 

Van Rijn Arsenic , Detennlnatlon of small quantltlM 
of 


580a 


leiA 

307a 


Van Romborgh. P. Essential oil of freshly fermented tea 
leaves; UnMturatc4l alcohol of •— 

Van Rossem. A , and P. Dekker Antimony sulphides ; 

Chemical examination of 

Milk ; Carbonic acid 

in reaction of 


200a 

527a 

701a 


Van Blykc, L. L . and J. C Baker. __ 

and carbonates in cows' ISOa 

Milk; Conditions causing variation 

freahiy-drawn 180 a 

and R F Keeler Milk ; t>>ntcnt ol carbon dioxide as 

Itasis for distinguishing lies ted from unhealed 400 a 

Sts Baker. J, C ISOs, ISOa 

Van Tilburg. F. K Mineral oils ; Apparatus for separating 

composite (P) 140A 

' Van Vatkenburgh. H. B PoUmiuro chlorate as sUodard* 

Islng sulwtance for solutions of alkali 400 a 

Van VoUenhoveo, F Sugar cane Juice ; Prevention ol 
incrustation in bt aters used in sulphiUtion method 

of clarifying 828 a 

Van Winkle. W A., and G. MeP SmlUi. Halofco In 

organk substances ; Ikiemilnallon of 470 a 

Van Zljp. C. Ammonium salts ; Mkrorherolcal test (or 781 a 

Vargollrl. V, Sm loncscu. A. 820 a 

Vanna. P. 8. Sm Datu. R. L 17tA 

Sts ftudborough. J. J 340 a 

Vautier. K. Caffeine ; DolermlnaticTn of in mlxturr# 
ot coffee and coffee sulwtltutes and In «> called 
caffeine-free coffee 428 a 

Yeasts ; Analysis of 8 «a 

Vavon. Sts Oulchard. M. 86 *a 

Veaiey. W R,. and I>ow Clwmical Co, Magneslam alloy 

(P> 830a 

Sm Smith. A. W 338 a 

Vegas. M H. Vegas, K H 28SA* 

Vegas, R If and M H Colouring prtulart and tinctorial 

mordant (P) 88fA* 

Veitch. F r . and T J). Jarrell. Fabrics ; Peterminaikm 

of water resistance of l&lA 

Sss Uritm, H. 8 282 A 

Tenable. F. P . and 1>. II Jackson. IfyUrorhIorio sold and 

poiassiam permanganate , Reaction between lOlA 

Venn. B. C. V. Sm Freear. K 8084 

Veatorlni. P. Cdvhoiles ; Depolarisatloo ot lo elselro- 

s lytic cans (P) 8084 

Verbeek. Glycerin ; Mnnulacture of 7004 

Veidier. J. Sm WeimC P 4884* 


Veredehmgsuee. fftr Ifahrongs* nnd FutUrmUtel. ^ 

pMte j Preperallon of an — - (P) 2784 

Straw ; Manufaeiure of fod<ler from (F) 7884. 7984 

Sm Beehmamt. R 7814 

VeriBi Chen. Fabr. in Maantieijii. Cherocml : Matto* 

Sseture of hkitily ociitre VMMehle t — ^p) . . iiiA 

Sslfteteo: Funmea lot prodiwllM of trail 

Y*8a 

Virata Ar^OiMta M ratal Fiatiftfwi 



tfAME INDISL 


S7 


Yerein dM SpMtas-FabrtkanteB In DentsfAUand. Fodder 

In protein : Mannfactnre of (P) . . 831 a 

FoCatoen; Preaervatlon of OP) - 811 a 


, . OP) 

Textile fltmi ; ProMratlon of (P) ' ^ 

Yeast for fodder ; Production of (Py 

Yeast ; Kanufacture (P) • . . . 

Yeast; Manufacture of with little I 

ductlon of alcohol (P) 

Yeast ; l^ufacture of pretised (P) 


811a 
..^860a 
. . 248a 
. . 881a 
no pro- 
. 846A. 403a 

845a 


Yeast ; Manufacture of proesed from worts con- 

talnlng little or no sugar (P) 168 a 

Yeast i Precipitating In fermented liquids, especi- 
ally fermented worts of aero-yeast factories (P) . , 246A 

Vereln dor Zackcrindustrle In BOhmen. Decolorising 

liquids, especially sugar Juices (P) 380 a 

Vereln. Chem. Fabr. zu LeopoHshaU A.-Q. See Klermayer, 

^ 

Vereln. Chem. Werke A.-G. Choline and its higher homo- 
logues^^^ Manufacture of salts or compounds of 

Glycerol ; Manufacture of from sugar (P) 608 a. 

670a, 830a 

and K. LOdecke. Deodorising fats, oils, and waxes, and 

their acids (P) 87eA i 

and others. liesln or varnish ; Manufacture of (P) 273 a ! 

Verelnlgte KOln-RottwcIler Pulverfabiiken. K itrooellulose ; 

Manufacture of (P) 282 a 

Kltxoeellulose ; Precipitaliou of from organic 

solvents (P) 122 a 

Propellant charges containing ammonium nitrate (P) 282 a 
V erelnlgte HQttenwerke Burbach-Klrh-DOdeliugen A -G. 

Alloys of copper, zinc, 'And lead ; Production of • 

(P) 16lA 

Alloys of lead with copper, zinc, and tin ; Production 

of (P) 161 a 

Cast Iron ; Production of refined from ordinSry 

pig Iron (P) 28 a 

Ver. Magnesia-t'x}. See Kadiorex Ges. . . 800 a 

Verffixih, J. Mercuric Iodide preparation ; Manufacture 

of a (P) .. 349 a 

Vergloaod. L. Drying crucibles for melting steel and other 

substances , Apparatus for (P) , . . OOOA* 

Vemet, See Donlcr 698 a 

Venon. P. V. See Herbert. A 643 a* 

Venuchs- und I^ehranstslt f(ir firaucrel in Berlin Bran , 
Production of albumin ami fat suitable for fod ler 

from (P) . 798 a 

VenrachsoUtlon filr die Konaervcnimlustrle Fee<lln«-8tufl , 

Production of a meal for use os from green 

parts of plants, especially foliage leav<>s (P) 40 a 

Verwertong InWndUrher Produkte, Roods ,* Obtaining 

technically valuable products from (P) .. 185 a 

Vesterberg. K. A. Lithium silicate 01 a 

Vctterleln, E. Gases ; Eemovlng dust from hot — - — (P) . . 257 a 

Vickers, Ltd, and W. J D Sherwood Steel; Surface 

hardening of (P) 28 a 

and others. Fabrics for airships (1*) . . 482 a 

VklaL U. E. Sulphur dyestuff; Manufacture of a black 

(P) 44,3a 

VleUu. W. See Korcxynskl. A 610 a 

Vlertel, &, and Ch^tcal Foundalioa, Inc. Lampblack ; 

Plant for manufact urc of (P) 460 a* 

Vigneron. II. ^ Baumc, G .... 137 a. 564a 

Vlgnon. L. Benzene; Ox> nitration of lYeparation 

of rltrophenols . . , 567 a 

Coal and coal distillation gases 591 a 

Fabrics ; Ecsistanco of — — to climatic conditions and 

to ultra-violet rajw 481 a 

Vila. See Maz#. P. . . Sf'A 

Villain. A. Motta. D. .. 340 a. 546a 

VUle. L. See DeWplne. M 4()3 a. 40.3a. 516a 

VlUedleu. Q. and (). tk>pper ; .\on-foxirliy of to- 

wards moulds in gen«*ral and mildew in pvrtlcular T99 a 
C opper spray liquids , Action of rain water on deposits 

from • • 

Vinlng. D. C. See Morgan. 0. T CfWA 

Vlrtancn. A. J. Rstene ; Relation of - — ♦o resin adds. 

and hydrogenated retenos 792 a 

Vis. O. K. Alkali chromates, Transforming Into 

bichromates (P) •• 11^^ 

AoUDonia; Recovery of by moans ig sodium 

blaulphate (P) . . «• 

Chromium salts. Process lor Isolating (P) . . IWa 

MIdtel oxWo calalysts for h>drogcnntlon of fats; Re- 
generation of (P) .. f l®hA 

VlUk A. Sttlidtur In Iron, steel, ores, slags, and fuel ; Deter- 

mlnatlon of *^<^4 

Vivian. A. C. Tin-phosphorus alloys UOr. 370a 

Ytviu, A. W. H. See Fenton. 11 S®2 a 

Visard. A. JSss GalUnpwsky, H 

Drying vegetablos and the like (P) 626 a 


V)e»laf.S. 


PAOA 

V(^ W. Straw and chaff hydrolysed hy Beckmann's pro- 
cess; Nutritive value of . Replacement of 

protein by urea in diet of growing animali . . . |^ 665 a 

Voerkelltts. G. A. See Chem. Fabr. Rhenai^ 811 a. 468A 

Vogel. B. See Margosches. B. M. . . . . . . 82A 

Vogel. F. A , and General Briquetting Co. Briquetting of 

ores (P) .. . .. .. .. 764 a« 

Vogel. J. L. F. Tungsten Industry ; Present position of 

^ the .... .... . . loag 

Vohwinkler Papier- u Salicyl-Pergamcntpaplcr-Ind. Paper ; 

Production of sewing or basting thread from 

(P) 2254 

Volth. I. M Explosives ; Removing solvent from freshly 

manufactured (P) 208A ‘ 

Nitrocellulose pf>wder In the form of cords or threads ; 
Increasing the density or diinlnlshlog the porosity 

of — (p) 2074 

Paper or board , Manufacture of easily folded (P) 2274 

Volk. H See Elbe, K. 1784 

Volland. E Sterilising liquids by means of chlorine (P) . . 6724 

Vollmann. Tctralin. a new turpentine oil substitute . . 864 

Vollwoller. E H See Kamm. O. . , 7644 

Voltz. T. See Battegay, M 668 a 

Von Auwers. O Ib usler’s magnetic alloys . . . . 27 a 

Von Berialan. J. Hydrogen peroxide , Velocity of decom- 
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Von Blchowsky, F II Glass ; Mechanics of the 

** weathering ” of . . . . . . 6464 

Glass ; Practical test for re«lstanc-e of optical ■ -■■■ to 

weathering . . 6454 

Yon Braun, J. a^-Dibromotetrah>dronaphtlialcne and 

A-dlhydronaphtbalcnc ; Production of (P).. 8604 

and G Kirschbaum No\ocaine Aromatic analogues 

of . . . . 8U 

Von der Forst, P Ammonium sulphate , Production of 

from dLstlllatlon ga.ses by means of sodhun 

bUulphate (P) 447 a 

Von dcr Hcldc, H. Absorbent for carbon dioxide ; Manu- 
facture of a highly efficient (P) . . . 406 a 

Von der Heyde, O See Schmitz, W H , WesUAUsdke 

MineraWlwerke .. .. 268 a 

Von Eecher, W. See Fellner und Ziegler . . 302 a 

Von Euler, H , and F Kmberg. Yeast , SensKJveneas of 

living towards hvdrogen and hydroxyl Ions 202 a 

and N Flon-U. Yeast cells , Behaviour of some dye- 

stulTs towards .. 244 a 

and 8. Helntzf Yeast fermentation , Scn-sKhcncss 

of to hvdrogen Ions . . . . . . . 463a 

and 1 Laurln Invertase , 8tn.‘‘iti\cncss of to 

temperature . . . 463a 

Sarchar/fmyreit thcmanlvtonu/n .. .. 77a, 55Sa 

and E Moberg Yeast, InNertaao and fermentation 

enz>niefl In .» top-f< rmcntatlon .. 244 a 

and O Sv’anbi*rg Ent\ lues , Cliemical studies on . 
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distillation of crude (P) 1824 

Von Orotthusa, L. Aluminium ; Protective coating 

for — — . . • • 8014 

See lllrwb Kupfer- und Mcasgigwcrke A -O. .. 5314. 7644 

Von Hagen. T Wekling of solid powders by preasu^ . . 1894 

Von Haken. K. Carbon dloxklc in flue gases, etc. ; Con- 
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mining — - . . . . . . . • • • 5184 

Von Heynitz Leather subatltutc ; Manufacture of »ote* 

(P) 5834 

Von nidw^. E See Parade. E. . . 7924 

Von KapR. 8. Fibrous material for surgical drceslngs (P) . . 618J 

You Kaufmann, W. See Jacoby, M . . . . 42lJ 

Von Kell. O. See Oberhoffer. P 674J 

Von I.Agen, F. Sugar beets ; IVotluctlon of fodder and 

ItXKistuffs from especially for use as adjunct 

in bread making and the like (P) .. .. 347i 

Von LeskI, B. Oaent , Waterproofing (P) . . 7281 

Von Llppmann, K, O. Methyl aitAiol fenwmtatloii; 8o* 

called — TtE 

ICoIaMee ; DetsnnlaaUoa of flno-grala ngar In ^ . 425 
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Ward, W. E. Sm Ward, B. 0 dft4A 

Ward Baking Co. Ses Kobman, H. A 170 a^204a 

Wardlaw, W., and V, H. Clewa, Solphac dioxide ; * 

Oxldlalng properties of , Iron ralorides . . 781 a 

and others. Bumhur dioxide ; Oxidising uroiwrtles 

of . Iron phosphates % . .. 781a 

Waring, E, and W. Electric furnaces (P) 119 a 

Open-hearth furnaces (P) 413 a 

Steel molting plant (P) r .. 601 a i 

Waring, W. Sm W'aring, E, 1 H>a, 4iaA, 601 a ! 

Warnecke, H. F, See Cronsloc, D ... 170 a ' 

Wartli, F. J , nml if P Saw Soils ; Absorption of ilmo ' 

by . . . . . 343 a ' 

W^asliburn^ E. W Crislobalitc , I.atcnl iicat of fusion 

and E. E Libnun Zln onla-i-ilicA , Approxlmati* , 

dctirmlnatlon of melting-point diagram of 

Bjstcm . . 62ttA , 

Wa«l»burn. F. M. Still-head for light oil fraitionation , 

Constant-temperature — — 147 a 

See Steele, L. J. . . 1P7 a 

Washington, H. T " ,4.nal)»«U of roi ks , Clicmlo.il 

’* . . 156k 

Woskowsky. E Crystal masses , Obtaining largi' 

Willi well-forinod crystals from liot coruMitrated 

Uquors (P) . 64 »a 

WaUifliouse, E, F See Schoeller, W H , .t77K 

Waterhouse, O. |{. Steel ; Hanufacture of - (P/ 724 a 

Waterman, If f Sulphites; Determination of 4S5 a • 

and F M. t liurkhuygen var, Deteimination ul 

“free carbon” in . . 150 a 

and J. W. 1.. Van Ugten. Aralno-aclds ui <ani' sugar 

juice ; Iiiflncnoo of on augur fcthnolog> • TOIa 

Waters, C E. biilphur in trolcum olU . 1>< termination 

fit ... . . . 4:i8A 

Watir-i, ,S J Photographirally reprodudug manuscript, 
typewritten or printed matter, drawings, photu- 
graplw. or the like (P) ‘2 4s a 

Watford Engineering Works. Ltd , and J l•arAmor 

l*aia!r-pulp , Machines for straining -- - (P) ICa* 
Watklu'*, F. M Centrifugal extractor (Pj , ViA 

Watkl&g, W C See Short, A. A. WTa, 507a 

Wstkln*. W H Dvcsfiiffn Knimation of 'trenglli 

of . . . lOlA 

Wafreme*. K T J ><oiirlng \(g. taide fll.r^ with the 
object of a(<vlvratlng and fa< llltatiijg bul*w- 
queui bleaching (P) 56ui, 6S6 a 

W'aUou, E K See Masumd'-r .1. K 624 a 

Wataoii, U See Young, G, 099 a 

WaUon. H E lAboratory vacuum fllm evaporator 350 a 
and others. DistlUation of some South Indian woods 327 a 
See Sudborough, J. J. . 340a 

Watson, T. II , and Co (of Sheffleld), and others Electric 

fomacct (P> .. 196 a 

Watt, J V. Omeut Tla 

Waftcruon. W. F Sola etc , Prooesa of di'iK:*'lling 

(P) • 6«9a 

Watts. A B Clays, C'lasalflcatlon of - on a <er.inilc 

baaia , • . 490 a 

Flieclay relractohes , Pevaalble explanatUm of failure 
under load at Idgh ternfa^rature as displayed 

by , 596A 

Wautiuter ft Clf Ilf'ulccAtion of imUhIvk-m and like 

vegetable substanivui (1*) • BH2 a 

Preserving potatoes and like xi'Kotaldc Hub^taiux-s (P) 798 a 

Wauthlcr, O. (i rinding, tnidiiug, or iml^criMiig mat'hine 

iP) . 255 a 

Weaxcr. A T. and otlxii PiiVk' li<iuor last log waste 

• MP) • « 

Wea\er, E. Hxdi'oacn , Generation of from frno- 

fUioon aud aovllum h.vdroxlde solution 403 a 

and P G lAsIlg. l ombuMlon apimrstus foi uw in giis 

analysbi • • 531 a 

Oas anatvsls , Weight Imrette for — 584 a 

and 1*. K Paimer Gases, Appllcstiou of ti.eriual cou- 
dncilvltf mettual to sulomsfic anaIjivU of courjilex 
mixtures of 'I*®* 

and otiwrii Gas ansljaU. Aulomstlo nn tlifKl* of — 

depending u|ion ibermai cuiKiu<ti>it> 470 a 

Wenw, 8. r. St* mUlk.m. F, ♦56irt 695 a, 754a 

Weaver, V.Mf.. and Weaxier Co Klectroljel' . Ih'vvimhwiog ' 
foropOQCKU bja -- iP) 

BletsUnljtlc api^aratus iP) a -'2 a 

WtMt'tr Oo. St* Wtaxer. Y, M 12*^4, 272 a 

Wfbbt J. R , and Esnsome %'cr Mehi Mav hlnei j t o Mixing 

maciilnrs tP) ... - 28** 

Wtimr. R. H. CopprMlm alloys , Magnelhablllti of 629 a 

W«Wr. Soap ; Aoalyais o4 — - . ... a:6A 

WtlMWt, 0. Stt FfattkiAld, P. F 256T, Sl»t 

WiIWUl. liv KUn for oUr INN)d«rt». flMrt 

igid jpgilMry (P) 

WflWilk H. A. P«MliKtk«o< (P) »7 a 

immiw, ikw. (p) .. I •** 
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Webber. W.O. UaileaUelsing cast metal (P) .. 250A* 

Weeks, C. A. Germicide solution and method of roaklngs 

same (P) . . 80 a 

Weeks, E. G. See Men and McLclIan .? 141 A. 150 a. 685a 

Weeren. F Sulphur ; Obtaining by heating gypsum 

with reducing agents (P) 886 a • 

Wegner, G. A , and Wegner Machine Co. Hefrlgeratlng 

apparatus (P) . 92A 

Wegner iUchine Co. See Wegner. 0. A 92 a 

Wegschclder. R. Kaoliiiitc and other silicates , tonstliu* 

tlonni formulas of — — 19 a 

W'ehmer, C Hydrogen cyanide ; Elfcct of on plauts 187 a 

Wehner. If. Volatile sulistanccs , Removing from 

aqueous solutions <P) . . 258A 

Wehr, A. A. Gasoline or light vni>ours , Cooling and con- 
densing — — (P) , . , . 810 a 

Weldmann, H. See Karrer, P. ... 348 a 

Woidrnann Dyeing Co. See Diirstcler, W. . . . 400 a 

Weddmann A -G. Fkrb<jrel Dyeing or otherwise treating 

textile fabrics , Apparatus for (P) . . • . 445 a 

Wtdgor, J A . and ludependeot Lamp and W'ire Co Alloy 

(P) . 30a 

Well. J A Coal, ^cv^' charaLtprlstlc for . the agglu- 
tinating power curve. Discussion .. .. 88 t 

, Weimer, R. .S'ee Wlester. 8 491 A 

Weinert. E Yohimbine . Production of readily and per- 
fectly soluble nucleic a< id compounds of (P) . . 765A 

Weiuhagen. A B Pseudo-muscarine (“ synthetic mus- 
carine ”) 672 a 

Weir, J See Bintoul. W' 529 a 

Weirauch, C Kradlonal dHtUlallon of mixtures of liquids, 
f 9 . was!) oil Mtuiatcd with beuieue , Apparatus 

for (P> .... . . 3d8A 

WcUe. G L Set Gutbier, A . SlA 

Wilscr. If See Terres, E ... 780 a 

Wilfter, H B. Ferric aud aluminium osidc-i , livdrous 781 a 

and E E Porter EvsjKvratlou of soiutious of salts, 

8|K>ntaaeous . 595 a 

Wei-vgerber. E C Coloured smoke (P) . . .. 4691 

Weiss. A Hydroxy aldehydes and their ethers, Manu- 
facture of (P) . 527 a 

Weiss, H Copper and rlnc , Constituents formed by Inter- 
penetration of at a temperature below the 

melting iKdnlsof the two metsD and all Ibelr alloys 575 a 
Set AmbaU. G . , 464 a 

WcUs. U F , and Burgess Ijiboratoik^ Fireproofing wood 

(P) . .. 491a, 599a 

Wood ; Recovery of organic products from (P> 482 a 

Weiss, J . and H. Becker Lignite , Gasification of . . 649 a 

W'elss, J. M. and Barrett Co Coal-tar product; Manu- 
facture of a — (P) .. .. 74 Sa 

Plastic compoidtioo (P) 343 a 

Rubber product and coroiKwition (P) 343 a 

and C R. Downs. CaUlvtic oxidation I. Benxene .. S97 a 
M aleic. Urtarir. citric, ladle, and suwlnlc acids ; Syn- 
thesis of 5T» 

and others Anthracene ; Catalytic oxidation of (P) 748 a 

• Beuxaldebyde : Production of (P) 9 a 

Ik nxcne , C^taJvIlc oxldatkm of (P) .. .. 9 a 

t'hlorobentoylbenxoic acid , Manufacture of (P) , . 748 a 

Dlpl^nyl . Production of (P) 898 a 

ilAlelc acid ; l*nrparat iou of (P) 44 a 

Qulnooe, Preparation of — (P) 9 a 

Ste Bamtt Co* 89 Sa 

Weias. L. Duct He metal In win* or tube form . Production 

of (P) 27;^ 

Ste Ttradwell. W. l> .• . . 1871. 6121 

Weiss. M Tyrosine , IVterajlnallon of by means of 

MUlou’s reaction .. 42 a 

WelM. P . and J Yerdler Artificial clouds, fogs, ex misU ; 

Production of Intense (?) 4691* 

Weiss. R C*8cln . Preparation of hom-ilke material trom 

(P) S6a, S4Sa* 

Weissenbach. P Set Fieri. HE. S97 a 

WcbMxmbciger, G. Kx{4oalvee , Drying — In tunnol 

dryeni with recovery of the solvents .. 8IlA 

Welssgerber, K . and 0 Eruber Thlouaf^thena In coal tar 716 a 

Welth, A J 5«! Redman, L. Y 460 a. 606a 

Weltiel, A Zinc ; IVlermiuatlon of in organic aub- 

stanrm, and line content of reagenta and apparattts 817 a 

Welimann. C. Acetone and butyl alcohol; FermentaUan 

proorw for production ol (P) • • TOlA, TSSa 

and G. X. Haroiyn Acotooe and butyl alcohol; Fm- 

mentation proem fof proviuction of (P) .. 1761 

W'elch, H V. (Vioeenlnting solutions, e.g . sulphoric acid 

iP) 

and Intaroational PwcinlUUon Co. •MeUls; Raoowy 

of — from their oras (P) .. -• JWa 

Bniphurte add ; AppwUos for making iP) . . m* 

Weieome. C. J. 9m Ropddfl. M * - • 

WaOeHtolo Msd Settar. MotaUawinei; AddlUon of Mgnt to 
^^^ad radttcOon of addlty of «Wa 
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WaHbt a. W., and W. T. Boblneon-Btodley. 

\ald^iVde oondeo»tlo0 products; MunulMtare 

A. £,ita«-BUji;y. w. T. :: iH »“* 

Weltodey E« snd T. M. Saudeiu. Photograjpilc iUms; 

0 Wu<^of in natural colour. - *28^ 

WalUngtcm. 8. N. Coke; Apparatu. for quenching — 

On ? ^rodurtlon of mixed (P) * ; . /p\ 

OMeou. fuel. ; Apparatu. for u» In mixing 

Wellman. F. K . and Kanaa. City Oawllne 440A 

Llquki'bMUng (P) • . , * * .*p\ 440a 

Hydrocarbon. ; ^ ! ! d61a 

Hydrocarbon.; CrwAlng - - (P) •• •* 

Hydrocarbon. ; Reflulng .pC ’ 440^1 66U 

Mineral oil. ; Method of refining (P) • . 

Mineral oil. ; Bvrtem for cracking -- (P) •• •• 

Olheraefcing rtlll. ; Furnace for - (P) • • 

and oSwSrHydrocarbon oil. , Syrtem for treating 
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Bohmlti. , , , lt7a 

WMtgren. A. Coaqulatlon of gold »!• •• 

• Manufacture of - - 


(P) 

Wellman* Beaver, and Head. Ltd,. *®<* JJ* 
^^^^naklng and like furnace, or mixer. (?) - 

Weyman-Seaver-Morgan Co., and other.. Oa. producer.; 

feeding rocchanlMn for (P) •• •* 

1 Smith 0.ren Engineering Coro . and A. V Kemp. 
C<)otliia?u. 


Steel- 


fimaoe. . — — — -- - . 

Befaeattng furnacee; 


Idla 


662a* 


UtSi.^SSaiV for uae In contlnuou. recupera- 

Wdh. A. A.. «d Coa™ro«e-r«to ta- 

golattnj material (I ) 267. 

S4$ BUla. C. 277^ 

WcUa. J. F. Carbonising wood and other carbonaccou. 

material (P) • • ; ; 742a 

paa-cteai^ ap^tn. (P) • 59!/^. 622 a. 74 la 
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Sm Cniubb. L. 631 a** 726A 

Colby. 0, A 272 a, 728a 

Sw Coulwn. .. 68U* 

Sts Hester. E. A 288 a 

5m HUl. C. 7 Sa 

5m Jacluon, H. j 261. 

5 m Jones. J. L. . 228A 

5m Little. G. _ $88. 

5m Luckey, G. P. USa 

Sm McCoy. J. P. A 8a 

5m Nnttlng. P. ^ 127a 

5 m Bleplan. J il£a 

5 m Strutt. W. .. 468a* 

5m Thornton. P.. |UU. . . “ . 1 

Weatlnghouse Lamp Co. LubricanU ; Wiredrawing — 

and E.^ D. UalL ' FUamenta for elect’rio lampa /V 

Westllng. E. H. Mangancae peroxide ; Proc^ of 0 

Pota^m^rid otlier alkali metal* comp^ ;* Pro«* ^7^ 

of obtaining ” 65iA 

■WertOB. «. T. J - •; g,u 


176A* 


WaOl. W C and F. K. Petroleum dlrtlHate. ; Apparatua 

w«^i£SS!fif — dUuuw it).: 

WMtmA Co. 5 m Knoedler. B. L- • • • * * * 

Wahrait. K. Ammonia : Determination of — o 
Waivart. ^ Turkey*red oU and t^ Uko 
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(P) 
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^*****' ' lU Kl>«»ll<» Iro”' •'y •odl'B" 
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l,y tiMj sodium carbonate method 

WanMrttrbiD. K. 0. Cement ; Pro<lu tlon of from 

ifawWi In electric furnace. (P) • . 

?A wi J Well. Guanidine ; Preparation of 
««<«. ,'.rt to. Ol <U. > .nodtamW. uA .moioo- 

tom thiocyanale ' 

Straw and the like . Treatment of 

^ AWig paper pulp 

WWBlcfca, V. 4aartxltea ant* silica brick. . . 

Wnm. JmQ. Sm Mabery. C. 

WtM%C.J. Cbemkal Warfare 

ijSSis^ Induction aiw* * 

SSta liquor. ; Production of alcohol from- 

J a48 W Wild. Om pfodurer. (P) •• . 

dlatlmng carbonaceous material. 

. dWlUl.i' w>«W.; 

flaaMMf trertkal (?) . . « ' — v- , 

Wa«tb Jo a^»Fh»g machinery for cJiemkal work , 
OmiirM tyi** ^ * — 

¥ Mid J. Hodgioa. B;Un« (P) • • 

tfaft C<»il Kt fr*"*^**** Co* Bm Pennhnan. E. 8 

wmm* p., ?• 41^17 ^ to exantbiatloii of ph»^ 
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Wei^boulilng. Ltd. St* Teatrup, N 

Wetherbee, H. B. 5m Bheard. J. T. •• • 

Weygang, C. S*t Amber SUe and Cherniy Co. . . • • 

Weyman, O. Caldum .ulphate cemento; Setting of 

«'^VtL>.Sooo?— 

Weyman. J. E. Blaat-furnaoe gaae. ; Apparatu. for cooling 

369a Wheaton, H J. 5 m Croafield. J . and Sona ’ *7224 

Wheeler. A ^S. p-Cy^M*^^ ;; ;; igiA 


Dywtnffi and proccM of making mine (F) • • • • 

Wheeler B 5 m HUls, H G. ' * . i. k. nia 

Wb«l.r. K. O. T..k »W0. .nd «oi,«« Unk oh"'* •■ 
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And Bleach Procraa t/O Salt , Producing pur 
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5m Mawm. W 

5m TklcmfeU. F. > •' 

Wbeekr Coodenaer and Engineering Co. 

Wherry B. T. Boll aridity and • Determining 

by tndkatora in the field 

5m Ambler. J. A. ;; gggA 

*“T'ic V?U.U.; • B — 

csbiuge and onion . ■ • • • , 7 

± rSS 

S methyl chloride to methyl akohol and methyl 

acetate .. <HU 

5m Chapman IL L. , . 2164 
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WhlUtor. B S» WMuUt. J. - ■ ■- - 

Whitby. 0 S. ;; Bobber; planUtlon — n»6 m 
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WldiKB. I. Svctom; l)MtraeUfiii<if during boiling 

of lowognula mtwecultw TbOi 

Whlta, J. Paper>piilp ; 8«p«i»tor for (PI . . . . • 881 a* 

White. W. Metal ; Bemoving imparities from ^Iten 

(P) .. .. .. ... .. 889a 

White, W. P. Imparities; Estimation of — ^ by the 

melting point curve 611a 

Potentiometen for thermoelement work 187 a 

and L. H. Adams. Furnace temperature regulator ; 

Electric 119 a 

White. 8e4 Young 14 r 

Whitecotton. W. M. Ses Oepp. H. W 31 a* 

White Heat Products Co. Artificial stone and abrasive 

wheels; Manufacture of (P) 1&7A 

Whlteley, J. H. Steel ; Deoxidation of with hydrogen 691 a 

Steel ; Distribution of phosphorus in between 

the Acl and Ac3 points 452 a 

Whitfield. C. Drying apparatus (F) K09 a 

Tunnel oven or kiln (P) 712 a 

Whitbam, F. E. Cocoa and chocolate; Hanuiacture of 

(P) 465a* 

Whiting, A. L.. and others. Nitratm in soil ; Determina- 
tion of 793 a 

Whitmer. J. D. Nickel oxide ; Olaxe study involving colours 

produced by 628 a 

Whitney. 0. L. A. Ste Balm. J 239 a 

Whitney, W. E., and Oeneral Electric Co. Strain-hard- 
ened metals ; Coated (P) . . . . 303 a 

Whlttard. K. 8. See Bummers. P II 538 a* 

Whole Grain Wheat Co. See Babeodrecr, A. 246 a 

Whyte, L.. and U Fothergill. Sewage and other effluents ; 

Mixing apparatus for use in treatment of by • 

activated sludge process (P) 347 a* 

Whyte, 8. Case-hardening (P) 676 a* 

Oase-hardenlng, tempering, and the like ; Mixtures 

for preventing locally (P) 695 a* 

Iron steel ; Manufacture of (P) . . 576 a* 

Wtcbelhaas. H. Woods ; Constituents of which give 

colorations 59 a 

and J. Angerstein. Ammonium compounds ; Bccovery 

of from urine (P) 488 a 

Wickham. W 0 South Africa ; Keport on trade of 

for 1919 344R 

Wiekner. B. A. CokoK)veni ; By-products from . Dis- 
cussion 196 t 

WIdsirAm, 0. A. Sugsr moulds ; Cooling masseculte in 

(P) 37a 

Wiedemann. B. Amwionia ; IVcparatlon of dry from 

niU^lm by means of superheated steam (P) . . 656 a 

Wlegnsr. 0 . and IT. Mehihorn. Compressed potatoes ; 

Preparation of so-called 246 a 

WIdaad, H. Cholic add ; ObUlnlng- from bile (P) .. 675 a 

Desoxycbollc acid ; Preparation of compounds of 

(P) 1S6a*, 427a 

Desoxycbollc add ; I^rocess of obtaining (P) . . 705 a 

and & Sakellarlos. Nitration of ethylene 2S0 a 

WIeland. M. Photdgraphy in natural colours ; Manu- 
facture of colour screen pistes or films for (P) 248 a 

Wfelgolaskl, F. 11. A diiectrical treatment of reagents for 
chemical rsactlons between liquids, gases, or liquids 

and gases (P) 182 a 

Wkmlk. M.. and others. Heterocyclic organic compounds , 

Manufacture of (P) 44 a 

WIester. B., and B. Welmer. Enamel ; Method of cooling 

(P) 491a 

Wig. E. J. 5#s Boynton. C W 821 A 

Wiggienworth, M. See Hardy. A C02 a 

Wilbur. M. D., and others. ('Atrbooislng metaJilc srtlcles (P) 694 a 
WU cks. X. Photographic printing prooesn without silver 

bromide "05 a 

Wlkocknoa. W. H. See RasUU. R, H 297 r 


flag 

WUhelmy. W.. Mn. Bevunges; Mnauiketatt of noadiittnd' ^ 

ontiiig (P) 4 «a 

Wilke, T., and L. Seborsob. Textile fibres ; JProduetlaa ol 

(P) f .. MBA 

Wilkens, K. Low-temperature tar and other by-products of 

coal distillation; Production of in stosJD • 

power plants 8B4 a 

Wilkie, J. M. Arsenic acid ; Ecdnctlon of prepnmtory 

to electrolytic determination of arsenic ., .. 1781 

Deliquescence and drying of ammonium and alkali 

nitrates Discussion . . 180V 

and W, A. Knclghtley. Arsenic; Determination of 

minute amounts of in presence of large amounts 

of iron .... . « 418s 

and J. Wain. I>cad plaster ; Analysis of .. .« 7lm 

A’ce Richmond, H D 128» 

WUklnson, H. Glass furnaces (P) 490 a 

iS'ee Yates, J. ., .. .. .. 614 a 

Will, H. Yeast; Influence of sudden cooling, during or 

after fermentation, on especially in respect of 

subsidence 462 a 

Will, O. Colour-filter for distant photography ; Wedge 

(P) 207a 

Will, W. Obituary 1«9 r 

WUlard.C F. Rubber; Devulcanislng (P) .. .. 74 a 

Williams, A. M. Depolarisation by oxygen of a voltaic cell 286* 

Williams, A. W. See Okey, R 67U 

Wliiiams, C , and N Nelson. Iron and steel plates ; Finiidi- 

InK (P) 548 a 

Williams, D H See Lane, L. . . 289 a 

Williams, E C. Arsenic ; Manufacture of white . . 747 a 

Williams, O L , and H W. Campbell AJaminium ; Electri- 
cal deposition of (P) 6984 

Williams, H D , and W Ablen. Furnaces ; MeUl-heatIng 

(P) 418a 

Williams, U E See Clayton, R H 3S1 a* 

Williams, J. G Perchlorates, Electrolytic formation of 

— from chlorates 106 a 

Williams, M.M. 5«Bcad.J. 466 a 

WUliama, P. See Sellgman, B 109R, 801 a 

Williams. P N See Brady, O. L 776 a 

WUilams, H , and Nitrogen Products Ch> Carbon and the 

like ; Manufacture of substantially pure (P) . . 689 a 

WllUamf', II J VlUmln ; DctermlnaUon of . . 608 a 

W'llliams B. S. “ Metallography ; Principles of *’ . . 264* 

WUUams, B. TD NVa Avery, D 603 a* 

Williams, W. A. Rubt/cr industry ; Position and prospects of 

the 268 r 

Williams Patent Crusher and iNilverlxer Co , and A. J. 

Roberts. Pneumatic separators (P) .. .. 4774* 

Williamsburg Chemical Co See Heyder, B. 262 a 

WilUamsoD, E D , and H S Roberts Optical glan ; 

Tberroocouple installationinannealingkilnsfor 110 a 

Williamson, G. B , and Industrial Apparatus Corporation. 

Sugar solutions , Continuous defecation of (P) TOa 

Williamson, J, See Dressier Tunnel Ovens, Ltd. . . 2 a. 760a 

Willis, L H. Beeswax ; Apparatus tor extracting and 

purifying (F) 8254 

Willis, W. L. See McKay, A. N 8264 

Wllb.C H. Steel; Rail (P) 8024 

WlllstiUer, R Irtm ; Determination of small quantities of 

as thiocyanate 6854 

Lipaac preparations ; Manxifarture of — — (P) . . S(Hl4, 8764 

SucclnyWiacellc arid esters ; Mani^acture w (Ph. . 8804 

Troplnonecarboxyllc acid esters ; Atanufacture of 

(P) .. 5884 

and E- Maschinann. Acetylene; Volumetric determin- 
ation of . 5094 

and others Maltase solutions from ^jeast 7004 

See Zellfitoff-fabrlk WaJdhof 004 


Wilcox, W. D. Coal- and water-gas ; Apparslus for manu- 
facture of combined (P) .. -- 54 

Oat ; Apparatus for roanufariure of - — <P) . . 326 a 

WUd, J. K., and rthers. Mercerising roarhlDes ; Mewns for 

elsctricalty controlling skein (P) 542 a* 

WUd, L.W. Hardness of ferrous metals: Testing “—(P) 76 «a 
ukI B. P. Barfield. Steel hardening furnaces ; %etric 

(P) '244 

Stsei. Iron, or other magnetisable metal ; Indicating the 

ooodttloQ of during heat treatment (P) . i 314* 

Wild. W. 3m West. J *2204, 7414. 8134 

wading. B. Sm Lowry. T. M 90R, HOT 

WUdlBML. B. A., and Parke, Davis and Co. Alkamlne esleis 
of alkoxy-amlnobcniolc adds and other similar 
eompoonds of saW acids (P) . . ‘ , n * **** 

iBuuntna estexs of amtno4oialo adkti and other aimUar 


Wllputte. A k See Lucke, C. E . . 8 

See Wllputte, L 

Wllpnlte. L and A A Coke-oven iron work (P) . . 54, 4 

Nre Lucke. C. K 3 

WlUhiie, F. J. Gaa prod\icer plants for vehicles, iocomoUvea, 

and aircraft or Uic like (P) 5 

Wilson, D. Ftrronlckei ; Carbon-free - — - in a high- 

frequency induction furnaco 4 

Wilson, O A. Pickup, J. H < 

WUson, Terra ootU slips, with referenre to use of 

asAislos and chlorite mica ( 

WUson, H.J. Arsenloui ores ; Treatment of (P) .. i 

Wlhon, J. A . and Duratci Co. Coated fabric and prooen ol 

pouring same (P) • • .11 ' 

and B. J. Kern. Tanning value o^vscetahla ta nni ng 

mateiiats ; True ^ 

WUwm. 3 . K. Bteel-maklag pmotloa ; Blag oouittitiBi In 

(^•hearth mute' * 

Wlhod.J.W. Bewnga} Tmtnwntot 1?) 

^sfiBone. W. A. * ' . . .. »* *• 
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Wlboo, L. P. Abmlves ; Uanolactare of Mtiflotol In 

the electric furnace. Discussion . . 431, 44i 

ArttaoUl silk Industry 266a, 307a 

Oatatysls applied tft oxidation of olb. Disoomion .. 165 t 
O atalysla from an Industrial standpoint. Discuarion 07T 

Oatalytlo action in oxidation of cellulose . . 128 b, 177t 

Lead ; Action of water on . Discussion 32 t 

Obttnary 368a 

Stardi products of extract of malt ; Influence of various 

factors on tho . Discussion 2flT 

Vokanlsation ; Acceleration of . Discussion 

156T. 156t 

and M. Imison. Dyeing of artiflclal silk 322 t 

WUson, K. £. Permanganate; Production of (P) .. 232 a 

SodaoUme absorbent (P) 749 a 

Sodariimeasabsorbentfor industrial purposes . .. 746 a 

and 0. P. McNeil. Soda-llmo composition , Preparation 

of (P) 405 a 

Wilson, 8. C. Wool ; Apparatus for drying (P) . , 482 a 

Wlbon, 8. P. Se* Coward, H. P .94 a 

Wilson, W. H., and T. 1). Epps Thermo-couple^ ; Con- 
struction of by electro-deposition 766 a 

Wilson Welder and Metals C.o Sre Churchward, J 457 754 a 

Wilton, E. Wade-. See under Wodo-Wllton. 

WhniDor, K. Naphthalene ; H>drogenation of (P) . . 743 a 

Winchester Bepeatiog Arms Co. See Gra\ely, J. 8. 63 a 

See Jermain, H. P. 548 a 

See Merrlman, T. C. 239 a 

Windans, A., and K. Neukirchen. Cholesterol ; Transform- 

atloa of into cholanic acid . . . . 81 1 

Windssheim, ArnsUdter Malifabrik H. A .h . and C ten 
Doornkaat-Koolman Bakolite , Coating auto- 
claves, vessels of metal or wood, etc. with (P). 53 a 

Wlndlsch. K. Jerusalem artlcliokes , Production of alcohol 

from 760 a 


Wlndlsch, W., and V. Ikrmaun Beer worts ; Conditions 

requisite for bead-formation In . . 462 a 

and W. Dietrich. Acidity , Determination of with 

homolognes of the fatty acid series. Titrations 
with surface-active sulwtances as indicators . . 138 a 

Aridity of worts, beers, and other similar liquids , New 

methods for determiuing — . 128 a. 461a 
B uffer system primary phosphate - bicarbonate - free 

oarbonio add ; I'se of Instead of the sjstcni 

primary phosphate-secondary phosphate 293 a 

Buffer sntems in worts and beers. Titrations with 

capillarlly active substances as Indicators . 636 a 

Carbonates and phosphate-carbonate mixtures ; Investi- 
gation of in presence of capillarlly active Indi- 
cators . . 524 a 

Potassium phosphate ; Bcactions of primary with 

Inereasmg quantities of calcium bicarbonate on 
boiling . . 486 a 

Titrations with capillarlly active substances as indicators , 
Oapfiiarily-active and capillarllv inactive modifi- 
cations of higher fatty acids and their relation to--— 613 a 
W orta and beers : Alteration of acidity, surface tension, 

and colour of by nltraflltration 607 a 

and Oihera Yeast celb and fi’rmcntatloo ; Influence of 
•orface-actlve nonylic acid and surface-active 
higher homoiogues of the alcohol scries (amyl alcohol 

and octyl alcohol) 00 701a 

Wtndram, /. T. Crystab , Separating from mother 

Uquors containing more tlian one salt (P) .. 773i 

Wlndaor-Blehards, W R. Moulded articles from acid-proof 

oemeot; Manufacture of (P) 821 a 

Winer, J. P. BoUer-feed water ; Removing gases from, 

softening, and preheating (P) . . . 672 a 

WtafamJ. Paint ; Manufacture of (P) 522 a* 

WkisU. 4 If., and W. A. Uaggott. Coal , Process (or 

tfeatlng (P) 478 a 

Winkler, H. See Schulx, E. II 301 a 

Winkler, L. W. flulphuric add ; Gravimetric dctermioatloQ 

of .. 33 Ia, 5»4a 

Sulphuric add In presence of caldum, phosphoric add, 

and chromium ; Gravimetric determination of 837 a 

Wtakley, W. U. Heat-lnsuiatlng material ; Manafactnre 

of (P) 336 a 

See MaedooaM, R. B 3.36 a 


Witne, H. A. Electric furnace control apparatus ( P) . . 120a* 

Wtaaer, Q. B. Nss Buchanan, G il. 515 a 

Wtailonv, C. E. A. See Klonicutt, L. P 66K 

Wtater.JL Dyeing of" polUbed ” cotton thread .. 514 a 

WkMer, H. Methane; Behaviour of at high tempera- 

tnea alone and In contact with other constitoents In 

fttednmp explorions 740 a 

Wtater, 0. A. Oaa producer (P) .. 260 a 

Wlntnr, 0. B. See Eobbuoo, C.8 655a 

Wlaler,B. It, and M.B. Baker. Sugar-charcoal ; Effect of 
hiitlin on absorptive power e( for sulphur 


WlilsnlU.H. Bmfltsintoptw 688a 

WiM«n,A,L, 5MLiaeli,A. K I49i 

inito,BL ' AuSeltdft 875 a 

Wtpier.A. CkllulaM irMto lyes I PeeoloriiAUen of (t).779s 

Wtpp$mg,a, SeeMmUkO, „ •• 788 a 



Wlw»«naiui, E. W, Btau ; Removal of from whole 

iroln lor the purpoae of mhking meal (P) . . 78 a 

Wirth, 1. dolour riasalfloatlon ; PraoUoal application of 

Ostwald’s rvheme of 788 a 

Wirth, B. Coal-tar and the like ; Purification of and 

recovery o* high-moleoular bases (P) . . . . 184 a, 184a 

and Chemical Foundation, Ino. Tar ; Ihroduolng rosinous 

bases from — — (P) 816 a* 

Wirth, T. See ClrUn, A 684 a 

Wlrth-Proy, E. Foam In liquids ; Method of producing 

682a 

and E Jonny-Hent. Froth or scum ; Suppressing (or- 

matioD of when boiling liquids (P) . . 538 a* 

I Wisdom, R. H. Tannins of gslb, sumac, rayrobalans, 

I dlvi-dlvl, and quebracho ; Relative afflnlty for 

cotton and mordanting value of . . 496 a 

Wise L. B., and E. Q. Adams. Photographic sensitising 
dyes of the isooyaiilno typo ; Process of making 

I (P) 602a 

I See Adams, B. Q 502 a 

• Wbliart, R. 8. See Mills, W. II 640 a 

I Wbllcenus. Galvanised Iron; Deterioration of by 

I smoke 692 a 

1 Withrow. J. R 8oo Frank, 8. B 466 a 

Witt, J. C. Cement ; Effect of calcium sulphate on 386 a 

Portland cement raw mixture , Analysis of . . 297 a 

’ Witt. Nitrometer ; Explosions during operations with 

the 641 a 

I WIttebbach, W. See Hess, K 612 a 

Wttzemann, K J. Fatty acids ;* Volatility with steam of 

lower In dilute aqueous solutions IS4A 

Wladika. See Smaio 123 a 

W&her, A, HydrosuIplUdes ; Volumetric determination of 

In prest'nce of sulphides, thiosulphates, and 

sulphites 626 a 

Mercury ; Determination ol In organic compounds 8d5A 

WdlbUng. Zinc ores, residues, etc. ; Utilisation of low- 

grade . . 66 a 

' W6ldlko, K R See under Uosentand-WiMdike. 

! Wohl, A , and K BrvUnIg Glyoxal , Pr<'|>aratlon of 

279a, (P) 766a 

j Wokcr 0., and H. Maggl. Formaldehyde , Dlastatlc 

I properties of — — . . . . 77 1 

I Wolcott, E. B . and International Precipitation Elec- 
trical precipitation of suspended material from 
I gases (P) . . .321 a 

Furnace- gaecB , Collecting saipended material from 

(P) .. .. 257a 

Furnace-gases ; EioctricaJ precipitation of suspended 

material from (P) . . 257 a 

Oases ; Precipitating itupeoded material from (P) 257 a 

i Wolf, C , and E. Trorotner Textile fibres from straw, 

grasses, etc. , Proceas (or obtaining - — (P) I03A 

' Wolf, y. Chem. Ind -A -G 364 a 

Wolf, F. W., and Isko Co Refrigerating prorcM and 

apparatus (P) . . 393 a 

Wolf, 1, See Heldiuchka, A. 465 a, 556a 

Wolf, R. B. se/. Fagan, J P. V . . 226 a 

Wolfers, K Nee Pi rriiT A . B22 a 


Wolferts, K See .N'robauer, H 


. . 817a 


' Wolff, A. Air: Continuous produettou of pure, germ-free 

— tP) 500a 

Wolff, II Linseed M, Determination of bexabromlde 

value of 417 a 

Varobhes ; Influence of srivonts on character of 

I synthetic resin — 342 a 

; Wolffgram, L. Annealing furnace (P) 2a8A 


W'olkoff, M. I. 8oUs, Effect of various soluble saita and 
lime on evaporation, capillary rbe, and dbtributhm 
of water In socne agricultural - . . oeflA 

WoU, 11 Nitric oxWe; Produotkiu of la two-eyrie 

gas engines (P) 40iA 

Wollaston, T. R. Gas generator (P) IUa* 

Wollman. K. See Dudaux, J. 5S8 a 

Wobkl, P. See Ostwald, Wo. 26Sft 

Wood. A . and G. Rnsaell. Paper-maklna macbloea (P) .. 664 a* 
' Wood, A. 0., and B. Hall. Refrigerating plant . CoodeMsis 

lor (P) 681 a* 

Wood, €. (!. See Hohryver, 8. B 71m 4661 

1 Wood, D. H. See Wood, W. H tS8i 

Wood, K. K. Gokn-oven and blast-fnrnaos gases ; Uilllia* 

tkm of — Dboiisslon 8l4ir 

Coke-ovens; By-products from . Diaonsriott .. I88r 

Wood. F. J., and Worcester Salt Co. Salt; Proosm (or 

purifying (P) 6261 

Wood, f. M. NHrtfylag bacteria; Preparathm of ttgnld 

Gultoiea ol - (P) . . 528 a 

Wood, f . W. Orea ; Treatment of (P) . . 415 a 

Wood, (LA. See Yaneako. B 410 a 

Wood, J.iC See McKoaile. A 468 a 

Wood, J. T. Tanaloi ; AppMotUoM o( ehoofatiT ta I88s 

Wood, J. W. Odi; IftMt ol hwtOi ipott UimMl i dl aiia i y 

.. 
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Wood, L. A., *nd Hinerols Seporatloo, ltd. Orea ; Coi^ 

oeniratlon of (P) .. * 602i 

Wood, W. H. and D. H. . Oopolaa (P) 288 a 

Woodall, Duckliam, and Jones, lAd., and Mel). Duckham. 

QaS retorts or ovens ; Introduction ot steam Into 

vortical (P) 

and W. T, Gardner. Vertical retorts for cartonislng 

«»MP) . 775a 

Woodbrldgo, E. O., jun. Nitrocellulose from wood pulp .380 a 
W oodbury, 0. A., and E I, du Pont de Nemours and Co. 

J»pIoslvcB ; Charging containers with high 

^ 240a 

Woodcock, W. H. See Blount, B 240 k 

Woodman H. K. Lactose ; Extraction of from whey 300 \ 

Woodraa^y, A, Wool; Absorption and retention of soap 

o 10 a 

See Hollis, T. ^ 

Woolcock, W. J. U. Dyestuffs industry. Discussion 322 t 

Woolley, E. L. Furnaces ; Burners for oll-flred (P) 774 a* 

Woolverton. J. J. .S« Swan, W E 002 a 

Worcester Salt Co. See Wood, F. J 020 a 

Workman, O See Philip, J. C . . . . y2R, 441 a 

Wormald, L. K. See Eyre. J. V 80 a 

Worrall, 0. H. Alloys , Manufacture of hard metal 

(P) 414a 

Worsley, E E. Lo Q , and P. W, Eobertaon Bismuth 

peroxides 230 a 

Worsnop, C. H. Electrical aeciimulators (P) * .. 494 a 

Wortlien, C. H. and E E. Ecfrlgerating apparatus (P) . . 321 a 
W orthen, E. E. See Worthen, C. H . . . ^ •}21 a 

Worthington, H R. See Berrlgan, J. H. .. * 048 a 

Worthington, J V. See Dunlop Rubber Co, . 098 a 

Wosnessensky, N i'ea Scheunert, A. , 745 a 

Wourteel. K Nitric oxide ; Yeloolty of oxidation of 187 a 

Nitrogen peroxide ; Dissociation constant of 154 \ 

Nitrogen trioxidc , Existence of in the gaseous 

187a 

Wragg, A. See Andrew, J. H. 452 a 

Wrede, F. Selenium ; Determination of In organic 

compounds . . . . 70 Ta 

Wrlde, D. 11 B. Ammonium sulphate. Manufacture of 

from gypsum , . . . . . , 154 a 

Wright, F. M See Hussey, W A IISa 

Wright, H. E Blast'furnaoc practloe ; Chcniic.nl and 

thermal conditions In .. . AIOa 

Coke-oven gas for town supply 21 4r, 249 r 

Coke-ovens , By-products from . Discussion 190T 

Wright. J. 0, Milk; Dehydration of .. .. 128 r 

Wright, O. W. See South Metropolitan Gas Co . . 447 a 

Wright, R C. Nitrogen economy In tlie soil as Influenced 

by various crojii . . , . , . . 703 a 

Wright. W. E. Paints, cspeclslly for use as umleri'oats (P) 241 a 
W right, W. O. Tyre fllllng comiKwltlons (P) . . , . 460 a 

Wrlgley, H . and others. Titanium compounds ; Pre- 
paration of •— (P) 450 a* 

Wrlgley, J. H. and •A B. Ilenshllwood. Finishing fabrics 

(P) • .. . . . . 362a 

Wrinkle, N , and W. A. Kuhuert. Borax . Method of 

separating — from jHitasslum chloride (P) . . 657 a 

PotaMlum chloride and borax , Method of se'parately 

• obtaining from certain waters (P) . . .. 657 a 

Wu, H. Phosphomolybdlc and phaephotungsUo acids . 655 a 

Wttlflng. J. A Aluminlum-CAscin compounds , Prepara- 
tion of wapT-sohiblo (Pi 427 a 

Qaffelnc and alkali salts of an‘t>lsallcyUc add. Pre- 
paration of double conijiounds of (P) .. IS.’a 

WUlflng, Dahl, und tVj A.dJ. Nitrating apparatus (P) .. 766 a 

NHrlc add , Production of high-grade (P) .. 190 a 

WDnschc, F Bromine ; Dt‘termluatlou of In organic 

matter ... . ... 503 a 

Wtlst, F. Furnace for melting metab and alloys ; Roxcr- 

berator> — - (P) . .. 270 a 

WUthcrlch, K Paint containing line oxide, llnscwl oil, and 

sine oxychloride ; .Manufacture of (P) 633 a 

Wnhrraann, J ^s>e Wenger, P 46 a 

Wullenweber. E A., and Morgan and Wright. •Rublwr , 

Drying — (P) ..... 4 Wa 

Wurl, W. Drying trough with fixed drum and ro\oKlng 

mixing and stirring shovolx (P) •, . 774 a 

Wybert, K. See 8oc. of Clwra. Ind. In Basle . . 704 a 

Wyler, M., and Levinstein, Ltd. Hulphur dyostulT (P) .. 816 a* 

Wyman, K L. See Gibson, J. W. • 502 a 

Wynne, K. W. Petroietim and like oils ; Treatment of 

<P) 084a* 


Yftbttelr, iftd ochen. Dtohloroetii/I attlpMde (muUid 
I of tmoe4of tn nir 
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Yahn, F. 0. M., and Boffato Fonodry and Mnehlne Qp. 

Dryer (P) 7S9i 

Yaloy, T. E. Hydrocarbons ; Apparatus for oraekteg — 

(P) 32U 

1 Yamamoto, Y , and others Bean flour ; Deodolislng and • 

decolorising (P) •« 171A* 

I Yamauehl, Y. See French, H J 600A 

' Yamazaki, E Catalase ; Chemical kinetics of - — • . . 655 a 

i Catalase Cliemtcal kinetics of ('atalase from 

rfi yUosta4 hy» milie, Hiv 408A 

I Copper , Bate of dissolution of metallic In aqncous 

ammonia 620 a 

Enzyme reaction ; Mechanism of . . . . 555 a 

1 I'rcasc , Chemical kinetics of 555 a 

j Yanal, T, and Nllion Denki Kogyo Kabushiki Kalsha. 

' Ineandeswnce lamp bulbs or the like , Forming 

conducting seals for (P) 068 a* 

Yancey, II, F. Coal pyrites ; Chemical data on . . I87l 

Yancskc, B , and G. A Wood Steel process . Reduction of 

silicon from slag in add open-hoarth . . 410 a 

Yardley, W H Air or other gases ; Apparatus for treating 

(P) 64a 

YutcH, H J and otheis Furnaces for heat treatment of 

, metal art nles tn an atmosphere of coal gas (P) .. 403A* 

YatcA, J , and 11 Wilkinson Textile fabrics , Maclilne for 
or>en scouring, washing, crabbing, and other 
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pastes ; Manufacture of . (P) Ver(4elung8ges. f. 

Hahrungs- u. Futtermittel 2 

Adhesives for articles made of cellulose derivatives, (P) 

Bayer und Co. 861 a, 7 

Mannfaoturo of : 

(P) O'Gorman and Schryver 4 

(P) Wallasch ; 

Manufacture of from oelluloso waste lyes. (P) 

Claass . . 7 

Manufacture of ficxible unaffected by hot water. 

(P) Hoffmann 4 

Manufacture of from lignite . (P) Gcrdea . . 7 

Manufacture of from starch, (P) bloodo .. 2 

Manufacture of from sulphite-oellulose waste lyes 

(P) Huttencs S 

Adipic acid esters ; Manufacture of . (?) Bayer und Co. 4 

Adrenalbc ; Colorimetric determination of . Bcovlllo ( 

Manufacture of . (?) Nagai 

Adsorbed substaaoes ; Separation of . (P) Schwerin, 

and ties. fUr Elcktro- Osmose ] 

Adsorbing materials; Density of various . McLean., f 

\dsorptlon. Bercsellcr , . . . ^ ] 

Emulsification by at a nitrobenzene-aatcr Inter- 
face. Shepimrfl 1 

of gases by carlKinlsed lignite Mcljcan . ( 

of gases by tharcoal ; Effect of pressure on — 

Pickles . . . . . , . , . . . . 1 

Iteactlvity and in heterogeneous eatalysls KIdeal 

of stfrface-aetlve substanc'C'S by various adsorbents 
Mlehaells and Ilona . . , . i 

of vapours on charcoal ; Heat of . Lamb and 

Coolldgo . . ... 

Aerating sewage and other foul liquids , Apparatus for 

(P) Ames . . ... 

sewage and other impure liquids (P) Stott and .Tones 
.\croplane propellers; Fabric coated with “ bakcllte " for 

Aeroplanes ; Flevlblo fireproof material for . (P) 

Fearv ... 

Material and dop<’a for planes of Fuchs 

tfrica , Phosphate prodtiction In French North 

Kgar , Actior or radium rsdlatlon on I’ernao 

gels contaliimg silver nitrate , Penetration of sodium 

chloride into .stiles .. 

Ageing machiucs. (P) Calico Printers' Assoc , and otlicrs 

Agitating Rjiparstus : IK'cantlng and . (P) Pettis 

liquid or semi-liquid materials , Aj'paratus for mixing, 

< Ireirlatliig .and . (P) Coles, and Allen and Oo. 

llqjilds hy means of a magnetic field (P) Meyer 
and or mixing machines (P) Brlup-s and Goodwin, 
Ltd. an«r Harris 

Agitators (P) .Savre 

Agricultural Journal ftf I nion of South Africa ; llc-appear- 
anixj bf 

Air analysis app«ratu>* ; Improxemcnt in the Haldane 
general Vrcdcrlck 

Appar.»tii8 for filtering or otherwise tix'atlng -. (P) 

. Hccnan and Froude, 1 td . and rru>“t. 

Apparatus for llqfiefjlng (P) Flare 

Apparatus for ]iro<iuclng hot (?) lVder«on 

A])i»aratus for producing hot for drying and other 

pur)>oscs (?) SohlattsT, Frorath. and Co 
Apparatus for s4-paratlng cotidensablo xapours from 
. (P) Fries Sohn 

Apparatus for subjecting — to the action of liquid 
In the form of spra> (P) Fowler . . 

Apparatus for supplying boated to furnaces 

(P) Owen 

Apparatus for treating (P) Yard ley 

Apparatuit for treating and coollin' - - (P) Hf'cnau 

and Froude, Ltd . and Cnivl 

Apparatus for treating wltli liquids or ruv rrrxd. 

(P) liulgln and others 475 a, 

('oni pressing . (P) Melms u. Pfennbger Kom- 

mandllgcs , and Oonshoiiner. . 

Continuous prcductiou of pure germ five , (P) 

Wolff . 

Dealooatlng . (P) Claude, and L'A^f Llquldo 

dryer. (P) Marfadden 

Drying for blast fumaowi. (P) Mackay . . 

Blcoiric arc treatment of . (PT Krh’dnch 

FJectrical purification of . D’Arsonval and other* 


FJectrical purification of . D’Arsonval and other* 

empbyed for carrying off particles from macJrlnery or 
procciNHw in wlUch they are Prodneod or given off ; 


proceiNHw in wlUch they are Prodneod or given off ; 

Apparatus for aeparating solid matter from . 

m Robboon Ind tkm, Ud., and other* . . 

enrkmed b oxygen ; Future of nae of bmeuyurgy. 

Cottrell ^ .. 

ftitan ; Bag cleaning devtcee for . (T) Beth , . 

tmoaoDaUng r— - (^) Oenera) Bbetrie Oo. 

•HA lyatagk m raWng oU. flUrlte . . 


•m lyatagk m raWng oU. 8Url|pf 


Air — continued. 

Liquefaction and aeparation of . (P) Mbwe* . . S28a 

liquid; Production and um of for blasting. Diederlcb* SlfiA 

liquid ; Bectlfication of — : a 

Barbet T .. .. MSa 

(P) Barbet et Fils et Cb 4 Ma 

liquid ; Vessels for transport and handling of — — . • 

Moser . . " 5lA 

-ovens ; Thcrmo-rogulator for , Atkinson . , t08t 

pollution by smoke ; Effects of and its preventioo. 

Cohen 284n 

Purification of . (P) Everitt (MS A 

Purification of expired . (P) Speter . . . . 781 A 

Separating into its constituents. (P) Qes. f. Linde's 

EiKrnasehlncn A -0 5i5A. 697 a* 

.Separation of into oxygen and nitrogen. Norton 721 a 

supply for blast-furnaces , Heating the . (P) 

Comp, dcs Forges et Aebries de la Marine et 

d'Hoin^court 238 a 

Vitiation of by storage of tobacco and other vege- 
table substances. Frederick 799 a 

Aircraft ; Fireproofing for . (P) Bradley, and Aircraft 

Fireproofing Corporation ISA, 767 a* 

Manufacture of fabrics for 

(P) Feary 188 a* 

(?) Sage and Co, and Feary .. .. ISA 

Alaika ; Mineral output of in 1919 IISR 

Alberta. See under Canada 

Albumin ; At id . Adolf and Spiegel . . . . 702 a 

Manufacture of a colloidal solution, neutral to the taste, 

from vegetable . (P) N. V. Jurgens Vereenigde 

Fabr a04A 

Albumins ; Bchax lour of towards the electric current. 

and Isolation of pure antitoxic albumin from 
diphtheric Berum by electro-osmosis. Rappel .. 667 a 

Albumoees ; Histamine and a histamine-like subrt^inoe U 

decomi»o8itlon products of . Nagayama . . 873 a 

Alcohol, absolute , Manufacture of . (P) Frankfoiier 701A 

absorbed in sulphuric acid ; Recovery of . (P) 

lltnrnann 765 a 

and aniline ; Catalysts which promote reaction between 

Johnson and others 664 a 

from coke-oxen gas 808s. 

Combust Ifilc mass of kieselguhr soaked with . (P) 

Von huts . . S68 a 

Dehydrogenatjon of ethyl In preseneo of fincly- 

dixided metals Armstrong and Hliditch . . .. 486 a 

denaturants Dohblc 88R 

denatured. Detection of in 8i)lrits Haase .. 796 a 

denatured , Jlanufacture of . (P) Pascal . , . . 426 a 

Denatured in U 8 A. 337X 

Lienaluring at the distilleries in Canada . . .. S79 r 

and its derivatixes , Fixation of ethylene present b 

coke-oxen gas as Bury .. .. .. 94A 

, l>fectlon of water in . Henlo . . . , . . 60lA 

Determination of in bexerages and the like. (P) 

Dehn . , . , . . . , 362 a 

1 Determination of composition of mixtures of water and 

— by ekctricaJ coniludlxlty measurcraents. Koltboff 203 a 
D etermination of — in mixtures of alcohol, sulpfauiio 

acid, and water Butler and Duunlcllff .. 146 t 

DifTerentUtlon ol metbxl alcx>hol and ethyl : 

Pannwltr 88 a 

• Salwlltbchka . . . S46 a 

Dist illation of mixtures of water and . Maafaraud SOOT 

irbt illation plum with 8|>ecial reference to recUfication 

; of . Maafaraud 299 t 

j Lxlractlng — •- from liquids. (P) Fehr .. .. 732 a 

I Industrial l>esborough S02 r 

j industry In .Japan , Development of the . . . . 289R 

Ignition of mixtures of air, acetone or ether, and in 

I contact with heated surfaces. White and Price . . 95 a 

lx>Ki of during ferroentatloi^ Harder .. • SDSa 

of in dl'^tUlerics, and methods of recovery. 

' Mariner 670 a 

I Manulacture of (P) ElektrixitStawerk Lonxa .. 136 a 

Manufarluro of from coal distillation gase*. Do 

I-olsy , 147 a 

Manufndure of de-alooholiaed beverage* and from 

fonm nted liquors. (P) .^chnelble .. .. SIOa* 

Manufacture of from ethylene. (P) Damiens and 

otliore . . . 8S3 a 

nuiiuf. art lire . Infiuonce of design of digester fittings on 

quantity of waste liquor for . Kuhn ^S8 a 

Manufacture of from Jernsalem artichokea; 

Rudiger 808 a 

WindlKh 780 a 

'fanufacture of and of other products from reeds. 

■ (P) Verweitong inlAndischer Prodnkte Get. .. I^a 

Manufadure of from rice straw. (P) Rogers and 

j Bedford 865 a 

i Marmfadurc of fTx>m sawdust in Switierhutd .. USSR 

.Mannfariure of from seaweed. (P) Bayer and 

Orlajensen 4 Ma 

Manufadure of from wood. (P) Iktoore, Mid 

Brown Co. IMaw 

Mode of pyrogwilc deooroposltloo-at high tempeimtnre*. 

of — . Poytral T SOIa 

Modification of iodoform reaction for deteotinf . 

Kttnt . . . . 784 a 

as motor hrel. Dixon * . . 

Motor to Hawaii 84U 

Power to Anstretk IMB 


JOTJUNAt or THE BOOBTJf OF CgginOAt IHDPgtBt. 
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Alfohd— .. ii 2 » 


l8Aft 

206S 

701A 


JtXkailr’^ontUwtd, 


Elch- 


PSSIS S ™rny 1 
Esssss — iKaTNui*? “pnsSdiw 

l)irtUl*Uow Md rectWcHtlon <rf aquooui . 

SyBtheUo manufacture of — -. 

Temperature correctiona for donaitlcs of 
moud 

ot wiW .»i 

«pi1‘B.^very o. rth.; .nd — ^aUinid to the 
air of toctoriM. (P) Uarbct 
Sm olio Spirit. 

AloOltoHc letn«-hUtlOB. S« . .. 

Aleobok^trit'wPlw eppuntf* “ 

wood spirit and naphtlia tWneau .. 

Aloobdi : Catalytic activity of copper in oildatlon of 

CtaS'rSScW-tkm ol by use' e( meielllc oiwe. end 

Heat rf cotobuetlon ol illphellc . HUherdi and 

jsS: ■t":'*tot'si“r'd‘e‘;:rlto» — •. 

Aldehyde ^-Sode^tlon products ; Manufarture ol 
AMehydrt*';' ithTdroxidatlon of. and mechanism of oxlda- 

Mignonac 

llAOtilacture of 

(P) AppeUmum 
(P) Harries •• 

Hew mcffl*^f'^*n^?rtmg^a^ts>E>llo acids into -- - 

Soon and Pv' c-ataljllo oxidation under 

^*tIduiJd wUure Mourcu and Mignonac . . ^ 

— to" alcoholic fermentation. Ncubenf 

and Khrileh . • •• •' * ’ jca, 730 a 

?^IS ’tin .nd"om.U..h>d. titration of hid. 

Ato« oi ■— • del, ..lb. to.d 

AhW J^i^'tlon by .c.i™ ol dllut. alWI. on .«lal- 

debyde. Hamtuerden • • • ' 

Akm • Prodo*“t ion of paralRn. waxes. olH. or fats from 
(P) Von Porat 


7011 

Sd5a 

524A 

680a 

403a 

146a* 

070a 

‘r.‘ 421 A* 

074a 

eioa 

77a* 

704a 

247a 

021 a 
583a 

377E 

812a 

620a 

734a 

247a 

313a* 
tt75A 
7fl5A 

82a 

7641 


7301 

18Aa 


MrU; MlneTsl Industry in •• *' 

“SSS"^. 

imeoUry producU. .See Food rodnrts, 

Sttrio. 5w yndsr Anthracene dyestuffs. 

• ahileseishab ■ ; . __ lor ‘ wodmilon of 

.»b ‘St-lon ol tbnUkall. (!•) 

.“ISTriL cWrtroiytlc - 


154K , 
0341 


(P) 


£;,2S^i'tol...tn;..toi «ra--.tc ; Itllhatloa ol 

VaJEfn^^rhlSn; aiS;3"« i'.*. Pr W.m 


4441 


"iussrfipht"*™ ol — (w »««»*• 

Bods Fsbrlk .. 

sxhles ; Msntti;wtttro of . 

hlcsrbonatcs ; Continuous •till 


Matter 


740a 

480a 


600a 


697 a* 


307 a . 

405 a 

405a 

6851 

wm 

4201 

lO&a 

461 !• 

20211 

&l8a* 


I nairer ... 

^ jlor dissociation of 

bbuiy£^?t-^»ntttartu^ ^ol 

bUufitesrPurlflStlon of 

dloxldt. prwlucod by calcining (P) a. u. 

carbinatJ'and hySlulic cement ; *^“t^;;ff’5fSn?n^ 

chlor\dMSflons ™ electrolysed ; Puri- 

chio5srr\— 

(^iromatM^^Is^tlng or purifying . &) 450A* 

chronSes*;** Manufacture of Iodine ^ 

chromtS : Transforming — into Uchwn^i^ : 

(P) Soc. Ind. do Prod Cbira. • • - 

cyanamldis^ ^ticompoallloo of . (P) Chem. Fabr. 

Kalk Ops. .. •• 

cyanides. Corp. .. *. 

<V*1 Jacobs and Air Hoductlon Co. . . >• 

cyanides! L.Xung“--- from ail^ll carbonate.. (P) 
Mptxaer and Air Reduction Co. .. • • »pv 

hydrr;.n^ i.bJ.ph.t« ; Mannlactui. ol (D 


Cblal lapKtar •• •• •• 1 


722a 


041 

8£0 a* 


IlOa 


087a 

82a* 

lOOa 


200a 


806a* 

1901 


488a 


0881 

109a 


4041 
' SIPa 


40iA 


hyd.SXUutlon:M.„h<.ctu,.ol-: . (P) Chari- 
hydrllrid.*™* llr.' lou" ~Zt.d alWl 

‘“''•'ii^mttoi. dX .vaporalton to pro^nc. ol 

hyd.o."iT'l>.t0'm'»l"d ffi.’’'' 

torn! In c..n.vntn.U.I .obilloM ol - -. Krtihe ,. 

h, Jroalj... ; 'l„r, ban p.d«h Corp. . . 

U,t.t«ai:;’l,rrli':u^Uu.r..__>->*ril -> U.to<u,ih hOU 
„un,.n.t.a,^>Uoo^nr«^;d uiKtratory ol 

(rl'tSrkW. and IlrrrrjW 
• mrlal compbbb-'*. Unnulartur. ol . (D W.* 

m.u'115 ontanlc .ali. t K.iln>.tlon ol -- « .o'Pl>»«» 

nltralrt" 'l“hVi''^ u« ‘''''Jf. "[Jimu 

nlt..‘.«.“»7nuUrtorc ot hydror^hlorlo .'.M and — 

(P) Beinsu ••, “ /p/ rheni Fabr. 

nltrUes. lv<omiK»ltloo of — • 

•"'I “! 

.me.7.'7S.tlin. , Inri-dn*' th. ^iWri potwr ol -— . 
.IllraS ,‘7-omn.tontto* ani ntlthig — . tPVPhim.. 
,mr.*wt*>toonl.rtiir« ol r..dUy lotoblo --• 

milphlHoa , Hftnnatt and Uetinett 

«7. Unnrry lime IMm«. .iTi - <P1 Denw 

sulphides; (P) WtSu 

aulphonatc; Manufacture ol - . 

thbJJKd? ■>' 

»-ii. -‘[MW 

H J (T) BoMli 

‘mihiriit *• 


“TSf-SlSS 


0871 

368a 


697a 

6891 


448a 

448a 

067a 

6271 

182T 

4491 

449.C 

4491 

488a 

783a 

221 


l&U 

6171 

7481 


7491 

7221 

1231 

1081 

0401* 

400a 


0781 


0671 

7«A 

BlOa 

i07a 

7401 

t07a 
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AlkAllaeHMrtlHHvmtinuAl. « 

cyaiuinWei ; DecompoBltlon of . (P) Chem. Pabr. 

Kafk Ge«. ..#488^ 

nltrklea: Decomposition of . (P) (*em. Pabr. 

Kalk Oes. . . • . . . . 488 a 

salts of organic acids ; Manufacture of water>soluble 

. (P) Herzfeld and L^nart . . • . . . , 407 a 

Alkalis ; Extracting from silicates. (P) llllla and 

Nowell ^ ..21 a 

Alkaloid present In rice polishings. Hofmelstor .. .. 581 a 

Alkaloids; Cbclidonium — . Gadaraer .. .. 80 a. 702a 

Determination of dloxymethylene groups In . 

Gadainer . 7fl2A 

Determination of total subsidiary In opium pre- 
parations. Aunelcr . . 800 a 

ipecacuanha ; Enteric preparation of (P) Lilly. 

and Lilly and Co 765 a 

Isolation of . (P) Chem. Fnbr. vorm Sandoz 676\, 888 a 

from Ormoiia deuf/carpa ; Two new . Hesa and 

Mohr . 80 a 

llapp’s method for determination of . Ifulduschka 

and Wolf .. 465 a 

and their salts ; Conductometric titration of . 

Kolthoff . . , . , . 733 a 

Use of slllcotungstlc acid for determination of . 

Talgner 133 a 

Alkamtno esters of alkoxy-amlnohcuzolc acids and other 
similar compounds of smh adds (P) WUdman. 

and Parke. DavU. and Co 426 a 

eaters of ainluotoluic adds and other similar compounds 
of such acids. (P) WUdman, and Parke, Davis. 

and Co. . . . . ^ 426 a * ' 

Alkoxjamlnobenzoic acids; Alkaminc esU'rs of and j 

other similar compounds of 8u<h adds. (P) 

Wildraun, and Parke. Da\ia. and Co ». 4S6 a ' 

Alkylamldca of N-arjlglydneorsonlc adds. Jacobs and 

Ueideiberger . 41 a i 

AlkylaminoanthraquinoiicA , Manufacturo of . (P) ' 

AUck and Haworth 623 a j 

Alkylamlno*comi*ounds ; Manufacture of aronutlc . 

(P) AtH<k; and Haworth . . .. .. 623 a 

/9-Aikylamlnoet)iylaminob«tnznlc alkyl esters ; Manufacture 

of . (P) Soc Chlrn t sines du KhOne 43 a, 350a* 

Alkyl bromides . Preparation of . Kamm and Mar\cl 279 a 

. Alkylenc bromides ; Preparation of . Kamm and Mar\el 279 a ' 

Alkyl ethers of starch and simliar cartpohydratca . Maxnfac- 
ture of — . (P) Llllenldd, and Chemical foun- 
dation. Inc 654 a* j 

Alloy Ueaearch Association in U.S A. .. .. 92 k | 

AUoy systems ; 8tudy of tliorroal electromotive force as an ! 

aid lo lu\e8tlgaUon of constitution of . 

llaughton HOe, 37U 

AUoj ing : Alteration of metals by cold working and . 

Ludwik ., 871 a 

furnaces. (P) McGahan .. 81 a* 

materials ; Introducing luto molten metal. (P) 

Pact, and Gcnerai Electric. Co. . .. 414 c 

Alloys, add-proof;^ Manufacturo of (P) Rossi .. 787 a 

Acid-rcHlstlng . (P) Clement, and Clexcland ilrass 

Slanufacturlng Co. . . 520 a 

Annealing and welling without oxidation, (P) 

Bart I,. 270 a 

for armouring of electric cables (P) 8tonquist .. 602 a 

Atomic Ktruolure of 8t>lld -solution Pelld . 116 1 

lor harking clcctiolypwi and manufacture of typo 

meiat fP) SchlOtfcr ... . 872 1 

binary ; lUdntion Iwtween chemical rosUtanoo and 

oonstitution of . Wagenraann . .. 724 a 

Casting . (P) McKnight. juu 303 a 

containing valuable metals. >Norklng-up . (P) 

Hlrsch Kupfrr- und Measlugwerkc A -O . . .. 161 a 

contatniim xlrcontum carbide . Manufadure of . 

(P) Pctlnot. and V 8. Ferro-Alloys Corp 415 a 

Effect of centrifuging certain In the liquid state. 

J^y and Poole 260 a 

Effect m temperature on mechanical properties of . 

Jx>a 661 a 

for electric wekling (P) Klngsburv 725 a 

Electrical -reaistanoo . (P) 8i icu^h, and Western 

Electric Co 456 a 

for electrical resistance elements. (P) Driver, jun . 

and Drlvcr-Harrls Co. .. 32 a 

Klectrolvtlc rcBnlng of containing a high pe|pent«go 

of foreign metals. (P) Siemens u. Hauko A -O. 414A 

for firearms ; Manufacturo of (P) Fahreuwald tkiiA 

Fluidity of .* Salto and Ifayasht . . • . I.^Oa 

of great bardneM. for tools, c8y>eclaily drawing dlca, 

(P) Oca. fUr Wolframiudustrie .. 031 a 

having high roeclianical, chemical, and olodrical resist- 
ance. (P) Tedosco, and StahUlmentI Blak .. 005 a 

HeuaW’s magnrllu . Von Auwers .. 27 a 

of km and high melting metala In all proportions ; 

Manufacture of (P) Femliola .. .. 161 a 

JCannfacture of — »; 

(P) Backer 64 «a. T54a* 

(P) Bangerter • 787a 

(Fi Bmt« and Sleetro-lletnnutgksal Co. SOa. 872a i 
(Pi Muttenberg. imu. tad BtaiOAttbMf ^ A66 a i 
m Qotai .. .. .. Utk 888 a* 

(P) OootMt BMAAMB OAh lad OMpW .. 4ft7A* 


Alloys — continued. 

(P) Deeter 4 «Sa 

(P) Fahreuwald f #39 a 

(P) Farmer • . . . . 602 a 

(P) Fink, and General Electric Co. . . . . 550 a* 

(P) Fuchs and Kopietz 80 a 

(P) Grcnagle. and Rare Metab Reduction Go. 872 a* 

(P) Hodson 414A 

(P) Hunger 808 a 

(P) Die 823 a* 

(P) Jeffries and othcre 096A 

(P) Kmh. and American Platinum Works .. 403 a 
(P) Milliken and others.. 45CA. 695 a, 754a 

(P) Stay, and Aluminium Castings Co. .. 694 a 

(P) Taylor 605 a 

(P) Turner and Blackwell 8lA* 

(P) Van Allen, and Baker and Co 4&6 a 

(P) Weiger, and Independent Lamp and 

Wire Co, 80A 

Manufacture of by the alumlno-thermlc method. 

(P) General Electric Co. , 802 a 

Manufacture of hard . (P) Worrall . . . . 414A 

Manufacture and use ef . (P) Mumford. lAd., and 

Mumford , , . . . . . . . . 269A 

MeaRurement of ciertrUal conductivity of at hl^ 

temperatures Haughton 2160, 724 A 

non-ferrous; Dlstasslon on corrosion of .. 4820 

non-ferrous; Melting In the electric furnace. 

Collins . . . . . . 115 a 

not brittle at low temperatures. (P) 80c. Anon, do 

Commentry. Fourchambault et Decazcvllle .. 412 a 

Reports on standardisation of , Doerinckel and 

others 194 a 


Reverberatory furnaces for melting - 


(P)WllSt.. 270 a 


rich In lead , Manufacture of , (P) Aiend .. 68 a 

Sepiaratlng const It uents of by blowing the molten 

metal (P) Knudsen ,. .. ., 69 a 

to serxe as »ul«titiitc for antimony in hard lead and 

similar produits. (P) Zimmer .. .. IfilA 

suitable as substitute for tin or antimony. (P) Zimmer 30 a 
suitable for protective coatings for iron and steel. (P) 

A -G. der Itillmgcn lliittenwerke .. .. .. 270 a 

Ternary and coclBclents ol equivalence, GuiUet 

and Portexin 753 a 

ternary , Model for representing constitution of — — . 

Rosenbalu .. 871 a* 

Treatment of (P) Foley 694 a 

for use as sulwtitutes for platinum In electrical terminals 

etc. (P) Fuhrenxvald. and Rhotanlum Co. .. 493 a 

Zinc-lead . (P) Falkenberg 725 a 

Allyl ester of 2-ph(u\lquinolmc-4-carboxylic acid ; itanu* 

facture of . (P) Soc. ol Chem. Ind. la 

Basle 704 a. 802a* 

Aloe rosin: Manufacture of sulphur dyestuffs from . 

(P) Apr»elbaurn, and Import and By-Products Co. 594 a 

Aloes; (Tierolrtry and pharmacology of Seel .. 8lA 

Manufacture of sulphur dyestulfs from . (P) 

Appi-lbaum. and Inip<irt and By-Products Oo .. 594 a 

Products of oxidation of constituents of by alkali 

persulphate, Caro's acid, and hydrated sodium 

peroxide. Seel 81 a 

Alsace : Liquidation of potash mines iu — — . . . . S2lR 

Potash lmporte<l from 100» 

• Potash Industry In 132 e 

Alsace-Lorraine ; I »evelopment of natural resourcos of ISR 
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(P) Dutt 295 a* 
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silica (P) Miner, and Miner Chemical Corp. .. 1084 
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(Pi Armour Fertilizer Works, and Shoedd .. 

(P) Gerber '* 

oxide; Hydrous . Wclm'r 

phosphate ; Soluble — — Svanls-rg 

silicates , Treatment of naturally occurring , (P) 

Ijorchers ... 64 a, 

sulphate ; Manufacture of . free from Iron, from 

clay (P) Papierfttbr K6«lln A -G 

.sulphate; RanW estimation of In nltitu. (kKlwlse 

Ahimlnosllh'atcs ; liccomposlllon of alkali . (P) lkrg\c 

Aluralnothermlc reactions ; Manufacture of ferrosofenlc oxide 
suitable for - — (P) Kndig und others 

Aluminous materials ; Conversion of powdered Into 

granular form (P) Ho<n 1 . 
matorluls, Purification of - (P) IluUhliw 

AluiNlum filtering crutiblcH , I v of . Engiis 

Alunltc , Process of treating — (P) Gowns 

I lllUatlon of nall\c (P) C'hapiwll 

-Amalgam presses. (P) t'orks 

•Amalgamators , Centrifugal (P) Mu.wer 

Amalgams . Eleetro-co<l<jsmosls, and pnq>aralioii of solid 
alkali — Frank and \N Ithrow . , 

American (Vramle Hiirlety ... 

Anv'rlean Chemical Stnlely 11 JR, 183R, 21 7 r, 

American Pilrolcum luslllutc 

Amkios of slkulU and alkaline-earths , Mann/adurv of — . 
(P) lUdlsclw Aiilllri urel Hrsla Fabrik 
of \-ar\lgly(ljicursonl<' adds Jacobs and HeldrllicrK»'r 
of .S-ar\lgl>clnearsoiilc adds , Aromatic — - Jaud>s 
and Hi-klpll>er«er 

lltNludlon of formic H<ld by yeast In mi4Ua containing 

Thonias , 

1 tllUallon of by yea^t. Tliomss 

Amines; loiJInatlon of aromutle by means of bsllnn 

and js-rsulphate. EHsi and Volk 

Manufacture of art>roatlo (P) i>u Pont do 

.Nemours and Co 

Oxklathm of Goklst'hmldt 

Pr«'{>arstlon of - -- by ratalysU MalJhe 
butwtitniing iialogrns for amino groui* in aliplMth 

(P) Chem Fabr Flora 

Ryitniaf homlinette , .Madtnawltia 

Amlnoaertantllde , Prci»aratlon of . Hill ainl Kelsey 

Amino-acid* In tane Inlce , Itiflucnoe of on sugar 

tcrhnology Waterman and Van I.Igten . 
Dctermlnatlrm of — by means of the hydrogen eln-- 
troele Tsgile , 

Preparation of esters of . Foreman 

Rapid Aolnmetrlc determination of - Foreman 
o An»luf>-afk!* , Manularturw of complex sltvef aalU of 

. (Pj .Napp 

2-Aminoanthraqiiinone , Manufacture of . (P) Ftarhrr. 

and Geigy HA 442A*. 

o-.AfniAodnDamylklene-quinakllne meihlodMe ; SyothMla of 
, Mills and Kvans 

Amlno-ilnrllvallves of .naphthalene ; 8ymp*U*omlmetlc . 

Madinavettla 

Amlnnhydrladcnecarboxyile acM ; Mannfaefure of a phenyl* 

at«l . (P) Ch«in Werke GrcnMrh A.-G. .. 

Amlnnsulphoolc acbls , Manufacture of , (P) Traubn 

.Manufacture of tanning subatannw from N- and O-aryl- 

sulpho dertvailvet of aromatic . (p) Q«a. f. 

(Imid. In Basel 


22a 

749a 

109a 

545a 

290a 


TSOa*- 

749a 

63a 

19U 

488A 

581a 

820a*‘ 

19U 

756a 

344a 

689a 

570a 

670a 

406a* 

657a 

781a 

19a 

570a 

109a 

446a 

544a 

19U 

657a 

690a* 

677a 

489a 

406a 

82.1a 

493a* 

455a 

13U 

3388 

Ua 

749a 

41a 


421a 

77a 


280a 
224 a 
466a 

386 a 
&26a 
67Sa 


o-Amlaothl 


;hk»rlwiKi); 


Actkn of 


on ortho-quhMBM. 


4SU 

277 a 
613a 

6404 

4«0a* 

685a 

526 a 

802a 

427a 

666a 

22flA 


AiBlaotohilcMtfi: AlkaailM •««» of — astfollMriMlM 

rSTniV* ® 

fHnBV 9 Mw 


StJBJECT INDEX. 


101 


Ammonia ; Advaatagea ot synUutla of at very high 

preMoroB. Claude 187 a 

Appamtua for catalytic preparation ot nitrogen oxldeiL 

from . (P) Barth . . | . . 7r 782a 

Apparatua for production of aynthetlo — 

(P) Gardiner ‘ . . . . • 3S4A 

(P) General Chemical Co., and DcaJahn 108 a 

Apparatua for purifying nitrogen-hydrogen mixturea 

prior to aynthoala of . (P) General Chemical 

Co., and Ue Jahn .. 689 a 

Catalyst for oxidation of ; 

(P) Mauchot and Haas 190 a 

Perley 187 a 

Catalytic oxidation of : I 

Neumann and Bose . . 204 a I 

(P) Tallanl . . . . 365 a* I 

Catalytic production of nitrogen oxides from — . (P) ' 

Permutit A.-O, 688 a ! 

Catalytic synthesis of . Ouichard and others . 362 a 

Colorimetric determination of in water Kolthoif 761 a j 

coolers ; Working of . (P) Kl6nne . . 334 a 

l>cterniiaation of in the gases in the sjntlictlc 

process. (P) Kidcai and Tarrant . . . . . . 516 a 

Determination of in oil and fat prc|iaratloas. such 

as Turkey-rod oil etc. Welwart .. .. 727 a 

Determination of in soils, Matthews . . . . 308 a 

Itetennlnatlon of In urine, serous liquids, and the 

oxidised liquid of the Kjeldahi method. Hahn 
and Kootz . . . . . . 735 a 

Direct recovery of from distillation gases. (P) 

Wette, and 8oc Franco-lkdge du Fours a Coke . 814 a* 
Disposal of waste liquor in rcco\ery of from dis- 

tillation gastjs (P) P^Jonlx A -G. fur Bergbau u. , 
HUttcntx-trleb , .... 395 \ 

instillation of in analysis Davisson .. .. 316 a 

Klectrleally heated l>oinb for synthesis of Da\is 

anil Bryan . . * . . lOlA 

Equilibrium In the system ammonium thiocyanate ' 

— — Foote and Hunter . . . . . . 265 a 

rtainc ; Formation of free hjdrogcn in the re^er8ed i 

Milller 187 a 

Franco-German louventlon in connexion produc- 
tion of synthetic . . 305R 

gas , Action of very roiKvutrateil solutions of Iodic 

ncld on Dcnigi's and Harlot .. 7 h1a 

gas equilibrium , Calculation of the Maurer . 61 a 

gus , lodk Htid as inltTOchemlcal reagent lor gaseous 

Dcnlgis^ ... . 590A 

German c'omments on Claude's process for sj-khctlc | 

production of .. 114R ' 

and the like . .Manufadure of (P) Calvert .. 404 a 

Manufadure of - — - (IM Haslup . IIOa* J 

Manufadure of from aiumonlacai liquor and milk * 

of lime (p) Otto und Co .. .. 627 a ' 

Hanufadute of ammonium salts from industrial gases < 

containing (P) Chem Fabr Kalk . . .. 22 a i 

>lAnufaeture of anhjdrous (P) Lowenstcin . 21 a i 

Manufadure of from atmospheric nitrogen. (P) ! 

(hMK'ral t hemii al Co , and 1 te Jahn . . 231 a 

manufaduri' . Claudi' proooss of synthetic .. 381 b 1 

Manufadure of coinhuHtlhlo gas or coke and from 

peat and the like (P) «auer .. .. . 6 a ' 

Manufadure of — — • from crude aramoniacal liquor. 

(P) Plroh .. . .. 108 a 

Manufadiire of - — from crude calcium cjanamkle. 

(P) Otto u#d Co .. 448A I 

Manufadure of — from erudo csanldcs (P) Metzger, 

and Air HHudlon ('o . 749A ] 

Manufaduiv of from evanamide (P) Ilrodtkorh, i 

and Norsk liydro-Elektrisk Ksaelstofaktlesclskah 295 a* 

Manufacture of cyanides for pn paratlon of . (P) 

• Thors-si ll and I.iindi'-n . 190 a 

^lanufaiture of ejanogen and . (P) Balfour- 

Guthrie Ins-estnwnt Co .... 579 a* 

Manufadure of dl< >anodlHin{<le and from crude 

calcium evanamide. (P) Stirkstoflwerke Gea .. 404 a 

Manufadure of drv from nltrolim. (P) Wiedemann 056 a 

Manufadure* of forjnates and - - - from cyanides. fem>- 
cyanliles. and c>anlscd briquette*. Uclsc and 
Foote ... ... 362 a 

Manufacture of from gas liquor (P) Schuchardt T42 a 

Manufactun^ of mixtures of hydrogen and nitrogen by 

decomposition of — - . Davis and Olmstcad . . 362 a 

^laaufacfure of mixtures of nltiogcn and hydrogen for 
synllwsis of — : 

(P) Kills and Lulklua 231 a 

(P) Gerfln and otht'rs . 666 a 

(P) Harger . . • . 516 a 

Manufadure of nitrle acid from , (?) General • 

Ciicmlcal A’o , and De Jahn . . . , 748 a ) 

Manufacture of nitric oxide from • (P) Bayer und 

Co 64X 

Manufacture of syntlicUo : 

(P) Clancy, and Nitrogen Coip 68 Ha 

(P) Claude, and L’Alr Llqukle .. HittA* 

(P) Gardiner 23U 

(P) Greenwood 231 A. 488 a. 688a 

(P) Metier SS4 a 

(P) Khleil and Tarrant ^ .. 5t6A 

3IateHa] for luo in oparatloM with hydrogen UMor hkh 
pnisttre and at high temperatu^ espedally ^ 
oalalytlojmfiaratUii oC (riBadti^ Aattla 

h. Soda Tabtik ^ 8684 


Ammonia— oonMnued, 

Oxidation of • 

(P) Ohuwen, and (Themloal Toondatioo. Ino. 

(P) Goold-Adams and others . . 

(P) Jones and Parsons m. 

(P) Tonloio 

oxidation ; Heat of reaction of . Taylor . . 

Oxidation of to nitric acid. (P) Henwood . . 

oxidation ; Theoretical aspects of . Baumann 

plant in Italy ; Synthetic 


plant ; Proposed synthetic - 

Preventing volatilisation of from ammonJacal 

solutions by raeanii of calcium chloride. Stutzer . . 899 a 

PuriOcation of , (P) Parsons and Jones . , . . 108 a 

Purlflcatton of compressed gases for testing catalysts for 

synthesis of Davis , . . . 40lA 

Purifying gases for synthetic production of . (P) 

L'Alr Llquide 68A 

Recovery of In beet sugar manufacture. Donath 879 a 

Jtccovery of from coal gas. (P) Torrey, jun„ and 

8emct-8oIvay Co . .... 651 a 

Recovery of from coke-oven gas. (P) Boc. Franco- 

Beige de Fours 4 Coke . . 814 a* 

Recovery of from coke-oven and like gases. (P) 

Boc Ind de Prod. Chim 741 a 

Recovery of from distillation gasc*. (P) Qebr. 

Hinselmann 822 a 

Recovery of In gasiflration processes. (P) Berg- 

mann-Elektrlzltftts-Werke A.-G 8S8 a 

Recovery of by means of sodium blsulphate. (P) 

Vis 834A 

Recovery of from producer gas etc (P)’ Chrystal 406 a 

rec*/very stills , Determination of thiocyanates in waste 

liquor from Shaw * 664 a 

R(“latlve accuracy of colorimetric and titrlmetrlc 

methods for determination of . Allen and 

Davisson . . . 105 a 

Removal of from high-pressure gases (P) Maxied 

and Smith ..... 21 a 

Removing nydrogen sulphide and from gases or 

vapour** containing less hvdrogen sulphide than 
ammonia (P) Feld . . . . . , 783 a 

respirators , Alworbeut for Perrott and others . . 105 a 

-saturator (P) Rohorts, and American Coke and 

Chemical ('o . . . . . . . 294 a 

scrubbing, Partial and total pressures of aqueous 
solutions of ammonium carbonate, with special 

reference to Terres and W’elser . . . 780 a 

Steam consumption In manufacture of from crude 

calcium evanamide Baumann .. .. 401 a 

-still waste liquors, PurifleaDoD of ' 

(P) Basore, and Koppers Co. . . . . 80 a 

(P) l>avU and others .. .. .. 80 a 

<P) Dieterle and others .. .. 80 a 

stills Reeovery of hvdrogen sulphide from waste liquor 

from (P) Otto und Co .. .. 627 a 

Bvntbesls of at very high pressures 

(P) I,' Air Ljqulde 487 a 

Claude . . 61 a. 655a 

and tar reeoverv proeess for producer-gas. (P) Van 

Aekert'n, and hoppers Co . .. .. 7 A 

Transformation of synthetic ™ — Into a transportablo 
product directly utilisable for agrieulture. in con- 
junction with prod lul Ion of st^um carbonate. 

(P) L’Alr Llquide 886 a 

Treating gases containing rarbon monoxide In emi- 

nexloD with synthe^U of (P) General 

Chomlral Co, and De Jahn .. 643 a 

Very high pressuiv's and svnthesU of . Claude .. 748 a 

-water, Th*R><«tem Postma 569 a 

Withdrawal of gases from apparatus for synUietic 

manuf^ure of (P) Itavies 610 a 

Works for i)roduetlon of synthetic in Germany . . S99 e 

Ammoniacal brine, Carbooalion of . (P) Schad .. aidba 

liquor: Automatic supply ot*8team In distUiaUon of 

. Fr*n! 746 a 

liquor . Continuous stills for dissociation of . 

(P) Fabry 690 a" 

liquor; Determlo-.llon of thlocyanatea in . ^uw 684A 

liquor , Part iai and total presses of aqueous toIttUons 
of ammonium carbonate, with special refegenoe to 

concent rat Ion of . Torres and Welaer . . .. 7804 

Ammonium bicarbonate ; Manufacture of a stable, odourless 
form of — - (P) Oeaterr. Vereln filr Cbem. 

Metail Produktion 824 

blsulphate ; Manufacture of (P) Badische AnUln 

und Soda Fabrlk .. 8844 

carbonate ; Interaction of carbon bisulphide with . 

UUfillan 8814 

carbonate , Manufacture of (P) Badische Aallfai 

u Soila Fabrlk 8H4 

catenate , Partial and total pressures of aqueous tola* 

* Uons of . with special reference to amnonln 

aiTubbIng and concentration of ammoniacal Uqpior. 

Terres and Welaer m4 
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Ammonium chloride ; Direct production of from tun* • 

' monium carbonate. (P) V^agenmann. Seybel takd 

Co Tttjl 

Manufacture of from ammonia and alkali «r •Mow- 

llne-eafth ohiorldet. (P) Salxwetk Setlhr^ d,-0. 4lft4 
Mnautaetun of meUnoriplKMM — — (P) IfMHdtM. 
and Special Caiteial^ Co. 
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Hechmeleter . . . . 8S2 a 

BeooTeryot Orom coal ge«. (P) Mueller .. .. 698 a 

Treoflltloo of dry . Smith end othen . . . . 107 a 

« wmhe ; Eeport on by the Alkali Inspector . 277 k 

Ammooinm OMnponnds ; Conversion of nitrogen componnds 

from carbldoB into . (P) Hcwes . . 404 a 

compounds; Conversion of urea into . (PlOtertsen 174 a 

comTOunds ; Kccovery of from urine. (P) Wtehei- 

bau8 and Angerstoin 488 a 

hydrogen fluoride ; Titration of . Chase . . . . 569 a 

magnesium carbonate; Manufacture of . (P) 

lipaia *■ Chem. Pabr 295 a 

molybdate; Recovery of from phuephorlo add 

determinations. Neubauer and Wolfcrts . . . . 817 a 

Ammonium nitrato ; Caking of . Lowry and Hem* 

mlngs 102T 

Detiqueacence and drying of Prideaux.. 1791. 182T 

explosives. St* under Kxplosives. 
fertilisers. Set under Fertillaers. 

Formaldehyde method (or determining . Grissom 882 a 

Freesing point and transition teiuperatores of . 

Sany and Lowry 105A 

Liquefaction of for expioslve charges. (P) Dynamit 

A.-Q. vorm. Nobel und Co. 480 a 

Mainfacture of : 

(P) licriln*Anhaltische Maschinenban A.*0. . . S64A 

(P) Preeth and Cocksedge 656 a 

<P) Partington and Jones . . 268A. S85 a* 

(P) Partington and others .. 266A, 886 a* 

Ammonhiffl perchlorate explosives. See under Expioaives. 

perchlonte ; Manufacture of • 

(P) Carbon, and Aktleboiaget Carllt .. .. 450 a* 

(P) Given and others 544 a 

fdion^tes; Solubility of mono* and dl- , 

Bndunan and Winner 515 a 

pdysnl^ide wash. Kyre and othen 8 Ua 

sans ; Mamifacture of — — : 

(P) Amsterdams^he Soperfosfaatfabr. .. 231 a 

(P) Curphey 281A 

aalta; Manufacture of from industrial gasea con- 
taining ammonia. (P) Cbem. Fabr Kalk . . . . 22A 

lahs ; Mkrochcmlcal test for . Van Zljp .. 781 a 

salts ; Pnrtflcatioa of . <P) BredlUc . . . . 697 a 

•tOeate: 

S^^wan and Lkde 721 a 

flchwarx and Souanl 229 a 

Ammonhim sulphate : Absorption of mobture by, and 

caking of . Shcard 515A 

Caking of . Atwater and SchuUe 832A 

Feld process for manufacture of from coke-oven 

gasea. Raschig 818 a 

Inioence of sodium chloride u^n fertilblng action 

— Lemmermann and Llnecke . . . . 75 a 

Manafaetore of — 

(P) Bailey and otliers . 156A, 697 a 

(P) Carpenter, anti Ililcr-tkmley Manufacturing 

Co. 64 a* 

(P) Lessing 819 a 

(P) Linder and Leasing .. .. 447 a 

(P) Sbadbolt and Grainger 544 a 

(P) 8oc. Franco- Beige d« Foun !k Coke . . 405 a 
(P) Sooth Metropolitan Gaa Co. and Wright 447 a 
(P) Sooth Metropolitan Gas Co . ami others . . 447 a 

Msmlsctnre of alkali nitrates and . (F) Ikloau . 449a 

Manufacture of (mni cakium soiplkate and am* 

monhun carbonate. (F) BadUche Aoili'' u. Soda 

Fabr. 864 a 

Manofactwe of from rod gas or producer gaa. (P) 

Francks ... 191 a 

Maonfacture of from dietlllatlon gav* by means of 

« sodfe||e Msnliduite. (P) Von der Komt .. 447 a 

Mannfactore of from gas liquor and gypsum ; 

(P) Chem. Ind. A,-G . and Wolf .. 364A 

CP) Otto and Co. 4 Wa 

' ManafacUire of from gypsum. Wrkie 154 a 

Msiwfarttire of neotrai ; 

Shewring .. 486 a 

(P) Sooth M(TtropolHan Gas fU > . and others . . 447a 
IMtlnf AM boiling point of Jitweke . . . . 818 a 


replaoeroeni of sulphuric scm by a hisulpbate 
dk» in manofaetare nf , (P) Boriin* 


Mshlniaiid boiling point of Jitweke . . 

McRiag point of normal CasTuir 

Faitial replaoeroeni of sulphuric aekl by a hisulpbate 

Solntk» in manufaeture nf . (P) Berlin* 

Anhalt ktfhe Maachiocnbau A. G 

grkea 

nednetion of potasshtm nitrate and from potasslam 

•aUk Hampel 

FnHiaatlaa of . (P) Sioas 

fglfhn frocia aaiarators by meana of comprcMsd 

nfr. (P)GbVin .. 

lotfUoi tomr for eonvenioo of ammonium carbonate 
InCo hf flwaas of caldom auiphate. (pf 

Otl« »d Oot. 

m&nty hm aoke-oswaa. Smitti 

Mttcvmf of oofttnn aalphnta and ooka'ovea and 

Hit fttoai (F) 8o0l lad. da Prod. Chlm. 

Mffaa of osrtaln addle « haik ooaalltaMita of tha io» 

lisctod Bosmrf 

lamidloai on titfod «l 

WHoMf — . CfMdp. Md JMmtt do^ .. 
aaiPMalMir *. 

noftai Baiwl oa If tit iM 


Ammoatom tftioxalata. a wodad of (ha daeompodtlOB of 

Isoamyl ntlHte, M^qvnt and Mohlin . . .. i 

thl 9 '‘^ate; EomUlbrium In the system amxnonia . 

Foote and planter 2 

thiocyanate; Formation ot by interaction of 

carbon bisulphide and ammonium carbonate. 

GUflllan . .C fi 

Ampulla; Selection of glass for manufacture of . 

Bwe 6 

Aroygdslin ; Constitution of . Karrer and others . . f 

Amyl alcohol ; Catalytic dehydration of fermentation . 

Sendereni 8 

n-Amyl derivatives; Preparation of from «-butyl 

alcohol. Adams and Marvel S 

Amylaceous materials ; Reducing amount of malt used for 

saerharifleation of . (P) Deutschland .. 7 

residues : Treatment of . (P) Elfront and Boldin 1 

Amylase of germinated barley. Maestrlni S 

preparations; Proteolytic activity of pancreatic . 

Sherman and Neun 

Purifying pancreatic . Sherman and others .. 7 

Amylodextrln and calcium phosphate or sulphate; Manu* 

facture of oolloidai preparatlona of . (P) 

Leclnwerk Laves i 

and slticlo acid ; Mannfaciure of colloidal preparatlona 

of . (P) Leclnwerk Laves 8 

Anwathetica ; I>oca] . Launoy and Fujimori 

local ; Relation between chemical constitution and 

physiological action In . Kamm . . . . f 

Analysb ; Apparatus for evolution methods of . Dovey 7 

Complex internal saita in quIAtitative . Bellncd 

and Chlurinl 

FJectrlc arc images in chemical . Mott 288 k, i 

V.lectrT>metric with potassium (orroeyanlde. 

Mailer 

by fractional distillation ; Method of maxima and 

minima in . Mourcu and others . . 6 

gravimetric ; Theory of with special reference to 

sources of error. Mos«’r fi 

Method of stating results of . Tiiiel . . S 

micro- ; Determination of carbon dioxide. ox>gen. and 

combustible gsaes by .Schmlt-Jenm’n ., i 

neutralbatlon ; Conductometric titrations in . 

KoltholT 529A. 630 a, f 

organic ; Combination of fractionation whh spectro- 
photometry in proximate , )faU«w»on . . < 

of organic compounds . I sc of reduoctl copiar in 
olcmentary — t'herlmlkx . . . . t 

of prcclpltatfS , nijslco-chcndtal method of . 

Jollbols . . 1 

Qualitath'e — of rations of tlie third afid fourth 

groups De I'aiiw ! 

Qualitative clirmlcal — Macrl i 

Qualitative — " in presence of ohosphorlc acid. Remy 

Qiiantltailvo by it)m[«vrat(vc tluorcsc'cocti. iK-sha t 

of solutions; Tlwrmocheinkai ' - for det*xting 
kunution of double aaits I'hauvenct and others ’ 
thermal , .Sensitive method of — IVrrler and 
Wolfcm ... . . f 

thermal . SlmpIlflratUm of inverse-rate method of 

Mcrlca . 1 

volumetric, Applhatlon of a new pliyslco-chemlcai 

method of DulirlMy 7 

Anemometer; I drectloual hot-wire Tlidinas . 109R, t 

Anemonliie; SNuthcsls and roust Itut Ion of . AsaUina 

and Fujlta • • I 

Anethot , Hydrogenation of — -. Annstroug and llllditch ] 

Ang-khak . Kxi>eriments on msnufaetum of Ihincae 

in IJ H.A. Church 1 

Antiinga fibre industry . . 

Anitydrides of higher ailplMtle fatly acWls 

Holds ami Hmelkus ’ 

Hulde and Tacko 1 

Manufacture of organic arid - . 

(P) Inirrans, and Boake. Roljcrts. and Cn. .. 1 

(P) Moest and cKlwrs .. .. 1 

Vto of oxalyl rhlorlde or liromida for {producing . 

Adams and I'lbh 1 

Anhydrite , Mannfactvire of mortar-formlDg material (rorn 

. (P) Ifartner 1 

IJia of for mortar. Hartncr I 

Aniline and alrolu)l ; t'alalysts which prorrwte reaction 

Is'twfcn - - -. Johnson and others , . . . { 

DeterrolnAtUM of In tommerrlaJ anUlnea. tiander- 


4 fkoo and Joona 
OxMatlon of — GoVlachmklt . . , . . 

Phyiiraf cofiaUnts of . Knowles 

PreparailoQ of --- from rhiorobenscoe. Qolfk 
AalUiw Black : Dyeing of * — on wool and on mixed wool 
and fouon or wool and sUk fabrics ; 

BaUegay 

rrad'homma 

fait to radoctng afenta. Xhrauwtig 

FrInUng procaas lor . Jeoisch 

FrodttcOoa of : • 

K^ yak tuMm iu4 *09. !. 
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FAaB 

AnlUiM BUek-HStmtIfHMd. • 

Production of — — upon yegeUble textile fibres. (P) 

Poumesux . . § . . . 6651* 

Production of upon vegetable textile fibres, silk 

fibres, or mixtures of the same. *(P) Foumoaux.. 187 a* 

Beeists and oonvendons under . Fluz|Qeki .. &69 a 

Animal by-products. Duoford 375a 

fats. Sec under Fats. 

oiU. See under Oils. Fatty. , 

Anloni; Indirect electrolytic estimation of without 

platinum electrodes. Lasala 139A 

Annealing furnaces. See under Furnaces. 

Anodes; Electrolytic . (P) Antlscll .. .. 414 a 

Anthocyanin colouring matters of the boot-red group ; 

Occurrence and reaction of . Kryz . . . . 442 a 

Authocyanlns present In young leaves of grape vine. Eoaen* 

helm 399 a 

Use of butyl alcohol as a solvent for . Rosenheim 202 a 

Anthocyans and related compounds; Tinctorial properties 

of . Everest and Hall 61 a 

Tinctorial properties of the . Everest .. .. 483 a 

Anthracene ; Catalytic oxidation of . (P) Weiss and 

others 743 a 

press-cake ; Treatment of . (P) Andrews, and 

Selden Co 100 a 

Production of pure . (P) Leroux, and Soc. 

d’Eclairage, Ctiauffage. et Force Motrloo .. .. 152 a* 

Anthracene dyestuffs : 

Alizarin ; Action of potassium hyi)ochlorite on 

in alkaline solution. Scholl 57 a 

Benzalizarin. Perkin .. 623 a 

Hydroxyanthraquinones , Metallic derivatives of . 

Crossley 152 a 

Hydroxydlanthraoulnonyla ; Oxl<lallvo formation ,of • 

• from hydroxyanthraquinones. 8<.boii and 

others . . 152 a 

Indanthrene Blue ; Printing reserves under . 

Pokomy 745 a 

Pyraxole-an throne Yellow ; Derivatives of . (P) 

Singer and otliera 225 a* 

Anthracite ; Burning steam sizes of with or without 

admixture of srdt wjal. Frey .. .. .. 146 a 

dull; Manufacture of fuel from (I‘) Steel . 325 a 

Treatment of gast^i from In manufacture of carbon 

electrodes. (P) Melser . .. . .. 480 a 

Anthradlquinoncs. Dlniroth and others .. . 309A 

Anthranllic ackl ; Manufactiu'e of . (P) Potter, and 

Barrett Ck) . . .9 a 

tnthranol; Manufacture of . (P) Perkin .. . 743 a 

.\iithraqulnooe 'lerlvatlves ; Manufaclure of , (P) 

CawHa und (’o .. 816 a* 

Nltro-derl\atl\es of . Dliar . . 685 a 

Purification of crude (P) Andrews, and Selden 

Co 100 A 

Anftirax; Toxhlty towards of solutions containing 

phenol and sodium clilori<l«‘ Lemon . . 799A 

.\iiti-dlramlng coni jxr-it Ions for use In gas masks Carleton 79 a 

preparations for gas masks. Holmes and others . 79 a 

AntWIphthoric sera ; Tltiatlon of . Nlcolle and others 172 a 

.Antifriction metal Sfe under Metal. 

Antimony ; JHloy to serve as substitute for In hanl 

lead and similar prixlutf-*. (P) Zimmer .. 30 a. 161a 

•copper alloys ; Expansion of — — Broeseo . 195 a 

Determination of — — - in lead-ant imouy allovs. 

. Bertlaux .. .. 093 a 

developments in New Brunswlek .. . 319 r 

orf« ; (tcoiogical Survey nqHirt on . . . . 203tt 

ores; Output of In Bolivia .. . 221 r 

ores; TreatuK-nt of , Hulst 116 a 

Separation of tin aud . Klliig and lARNb-nr .. 470 a 

In U 8.A. In 1918 t)“B 

Antimony colours for rubber. (P) Morris , . . . 273 a 

eompoumis ; Aromatic— — . Sfhraldt 763 a 

cotnixmnds ; R61e of in tropical medicine. 

Fargher . ... 333 r 

Compounds of with tartaric acid BlanchetH^re 543 a 

oxide pigments ; Manufacture » f ^.•hit« (P) 

Barbe . . . 377 a 

pentachlorido and its additive eompounds; Aromatic 

derivatives of . Schmidt . . . . . . T63 a 

sulphide ; Ooldeii , Klrehhof 721 a 

sttiphiile , Manufacture of gold -coloured . (P) « 

Uhaillaux . . 7;mA 

lutphldo ; Eapltf determination of in rubber g«xls 

and reeUlmod rubi>er. Scimilts .• . . 807 a 

sulphides ; Chemical examination of . Van Roasem 

and Dckker 791 a 

triiulphide ; Formation of black modification of . 

De Bacho S30 a 

Antt-netirltlc propertka of foods ; Influence of high temper- 
atures and dilute alkalb on . l>anlcb and 

MoCIuru • l««A 

•ubitaQoe ; Fecton whldi interfere with um of u 

teet organism for . Souia and ICoOoiltim . . 830 a 

A&tl|> 7 riiW'beMOl««cidt Tbebbwrriyfttm . Kremean 

•ad MkrkU .. ^ .. ... .. MU 

ii pTfMfiidioM \ Ooloar 


PACIl 

Antiscorbutic properties of ooncenbRted fruit Juices. Harder 

and Robison 422 a 

properties of raw beef. Dutcher and others . . ,f 609 a 
properties of raw and dried potatoes Givens and 

McCiugage fiOQA 

value of honey. Faber 700 a 

value of vegetable and fruit Juices; Effect of heat * 

on . Delf . . 422 a 

Antiseptic action of some chlorine derivatives of methane, 

ethane, and cthyieue Balkowski 702 a 

material ; Manufacture of , (P) Vercln fUr Chem. 

Ind. in Mainz 206A 

Antltetanic sera ; Titration of . Nicolle and others . . 172 a 

Antitoxins ; Behaviour of towards the electric current, 

and isolation of pure antitoxic albumin from 
diphtheric serum i)y electric osmosis. RupMl .. 667 a 

Mutual precipitation of toxins and tlieir . NlcoUe 

aud others 172 a 

Ants ; Destruction of white by chloroform. Feytaud fl7lA 

Apatite ; Substitution of for bone ash in bone china 

bodies. Davis 235 a 

Apple Jelly, Cainpladl 68lA 

Apples; Odorous constituents of . Emanation of 

acetaldehyde from the ripe fruit. Power and 
Clkesnut . . . . . . 009 a 

/-Arabinosc ; m-Tolylhydrazone of . Van dcr Haar 244A 

Arachls oil. See under Oils, Fatty. 

Argentina ; Gicmlcal trade in 120E 

Coal-tar dyes In . . 849B 

oilfields ; Transfer of 439R 

Petroleum deposits in 221* 

Rci)Ort on economic and industrial situation of 

in 1919. Chalkley 402m 

Trade of Rosario in 1919 882E 

Arglnmo ; Modification of Van Slyke method for determining 

. Koehler 6iaA 

nitrogen ; Modification of apparatus for determination 

oi by Van Slyke method. Holm . . . . 85lA 

Argon ; Electrical separation of from neon. (P) 

Skaupy 620 a 

Industrial use of . . . . . . . 15m 

Production of . (P) Percival, and Edison Swan 

Electric Co 449 a 

Aribin ; Identity of with harman. Sp&th , . . . 312 a 

Armenia ; Mineral resources of 34lm 

Aromatic bydrocailions. See under Hydrocarbons. 

substances; Oxidation of . (P) Andrews, and 

aeldeo Co lOOA 

AraaniUc wld ; Preparation of primary . Chectham 

and S^'brnidt 465 a 

Arsenates, Sensitive colour test for . Denlges .. 78 La 

Arsenic in British CV)lumbia ; Discovery’ of . . . . 319m 

Detection of in sal v arson and noosaJvarsan. Uta 246 a 

Detection of in sulphur Davis and Davte .. 516 a 

iK'termbiHtlon of and chemistry of the Marsb- 

B<>rrcllu8 pro-'css Evans . . . 209A 

Dctormbiation of in metallurgical products. 

Compagno 822 a 

Detemilnat ion of minute amounts of in presence 

of largo amounts of iron Wilkie and Kneightiy 412m 

Determination of small quantities of . Van Rijn 209 a 

T>etenninutlon of in tbi and tin coatings. VaWery IMA 

Effect of in steel McKinney 650 a 

Eleetro-analy-ticaJ separation ot nickel or cobait from 

, F«rman 768 a 

Electrometric til ration of Robinson and Winter 665 a 

group ; Sopagations in tlie . Strecker and lUeds- 

roann 86A 

industry 2^ 

industry in Japan .. • • Adm 

Manufacture of . iP) G6pner 656 a 

ores , Geological Survey report on 20$m 

ores, Treatment of . (P) Wilson .. .. 69iA 

production In South Africa 94m 

Rapid dcterminalloii of in sulphuric acid. Kobr 514 a 

Keauctlon of arsenic acid In electrolytic dcternUnatioik 

of Wilkie 179m 

in USA. la 1918 ISSE 

Arsenic add ; Action of on polybydric phenols. Soon 82A 

lodomctrlc determination of . FW-ury .. H85 a 

Reduction of In ekctrolytio determinatioo of 

arsenic.. Wilkie 179m 

Arsenic compounds; Aromatic : 

Jacobs and Hckleibcrgrr 4lA. 41A. 41 a. 42A 

(P) Rockefeilcr Institute for Medical Beseareh, 
and others . . ao7A*. 313 a*. 349a, 4*7A^ 

compounds , Behaviour of ocrUin organic vasd 

•s drugs in Marsh's apparatus. Ganawial . , 4iS4 

compounds ; Manufacture of aromatic . (1^ 

Pope 

compounds ; Organic . McKenxie and Wood , . IMa 

-mercury compounds; Uhemotherapeutio atoinei cm * 

organic KaUIm and qibctre IflA 

pentoxide; KquiUbrlum in the systeo water, ealdiMl 

oxide, Atid at 35* 0. Smith 

triehlortde; Action of aoeiylone on . Ddhit 

IrichMe ; PrapmntiloQ of . XtUMimm and otiMii 

trioxide; Awantue for reoovery of aetehiia 

and frompyri^. (PJJander., M/k 
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rAOB 

AriQiilo njwrtiiiorf. 

trioride; M»na!»otiire of — WllHanw .. .. 747 a 

trioade ; New vtriometrlo redootion methods with . 

Do Boeho • . . 24flA 

trknlde ; Remo^'sl of sulphur from orgenio oompounds 

by meens of . Hercoff 481 a 

trioxide in sulphuric Add solutions ; Vepoar pressure of 

. ftonwcrt 

trioxide; Use of in volumetric analysis. DoBaoho 2tOA 

Aisenioaki for chemotherapeutic research ; Synthesis of . 

Jacobs and Heidelborger 4U 

Anenldes (rf calduro or magnesium ; Manufacture of . 

(P) Btedel A.-Q 22 a 

Arsenioua add ; Influence of on growing tissues. Cobet 134 a 

lodometric determination of phenyl derivatives oi . 

Fleury 63 «a 

defining . (P) ITchino 783 a 

Beverslble oxidation of . Matignon and I.«canu 402 a 

Btandardlaatlon of by means of standard sulphuric 

add. liertlaux «I2 a 

Arsenious anhydride. Set Arncnlc trloxlde, 
oxide. See Arsenic trIoxide 

Arsine derivatives; Manufacture of ■ (P) Job and 

Oulnot 582 a 

Aralnlc adds ; Dlaio-svnthesls of aromatic and its 

theoretical signiflcance in connexlou with Hlmllar 

actions. Schmidt 7fl3A 

Manolacturo of aromatic (P) Mounev'rat .. 527 a 

Artmitia awawa . Essential oil of . Constitution of 

artemisia -ketone Asahlna and Takagi . . 832 a 

AKemssfa gfufinesa , Essentlat oil of . Bennett fl74A 

A rtemWa-ketone ; Constitution of Asahlna and Takagi 832 a 

Artichoke: Inulln in globe Okey and Williams .. 071 1 

tubers; Origin and transformation of Inulin in . 

Cohn 245 a 

Artichokes, Jerusalem ; Production of alcohol from 

Bfldiger •• 

WindUch •• 7«0 a 

Amndo pA«vmU« : Vtillsatlon of llous^'r . . .. 74U 

Aiytamliio compounds ; Manufacture of nicih>l derivatives 

(rf . (P) Mailhe .... 511 a 

Arylainlooqalnooes ; Manufacture of mono- and dl- . 

(P) Becke and others . . - • 3 Wa 

N«Arylf]ydnearsoolc acids ; Amides and alkyUmWes of . 

Jacobs and Ueideiberger . . . . , 4iA 

N'Arytgiydnearsonic acids ; IJreldo^ and d**utwtltnU‘d 

meldea of . Jacobs and lieldelUTger 4U 

Arylsolpbo derivatives of aromatic amino and hydroxy - 
tulphoolc adds ; Manufacture of tanning snlisUnces 

from . (P) Oes f CTw>m Ind in Ba-sel M*1 a 

Jt-Arysnlpho derivatives of aromatic amtnosiilphonlc acid* ; 

Nanafacture of tanning agents from . ( P) Oes 

far Cfiem Ind. In Baael 55‘li 

ArytOTea; PreparatUm of an . (P) Riedel A.-O. 7«5 a 

Asbeatoa in 1918 ... ... 338 r 

•beariag rork ; Treatment of { P> Ashenhurvt 

asd Hubbard . 3ft7A 

(P) Hin .. 597 a 

t(P) Ashenhorat and Rubbard 387 a 

t sheets ; Olaslng . (P) HUtier 20 a 

•enMni tilea, flags, aheetlngi, or the like , Manufactore 

of . (P) 8telger *59% 

•aida hi Quebec H2a 

teduafry la Germany . . 4l7a 

yrodmet^ to Houth Africa 94 k 

(P> CUley, and Sargent’s Sons Corf 48ftA 

(P) Oarcia 489 a 

‘Gas of • — In terra coft* sllpa W'ltion iO.'iA 

AaenHta. aa abaorbent tor carbon dioxide. Davidson 71a 

AalU 0 U; Trad# of in 1918 83 k 

Aabea Irw bsdnatrUI furnaces and steam boilers ; Kecoverr 

of aombnaUbia material conUined In . (P) 

Aadr« 7I5 a 

Aab MSmt ; ^Chrmo# ore deposits in 77 r 

lAlfflefttlDf oti from aspIhaH In JWOk 

Aapiiafki; Inflnenos of on enxymic hydrolysis of 

/ ainrdx flbennan and Walker 37 a 

AapMtia Mid i Inflaence of oa enxymic hydrolysis of 

alaftik Sherman and Walker 37 a 

JrmMiu n40fr ; Pormatkm of oxalic add by 

lUlairfek nad Clark 2 :«a 

AnrffiOm «mm‘, TMtfatf tb« amykdyUc adton of th« 

dl«l«w of . Waksnan 275 a 

AaptmUnadamndaubaUMaam Gfl.A.in 191* .. Sft5R 

11 ittirlf iiifl da from « • 3*** 

of . (P) Boismboam, and Central 

OagMHMtfil Co. 32fU 

Orlflli of foal aid ^ Marfflaaou .. .. 180% 

Pkododa obtaliiasl by dry dtriiHatteo of llaUla . 

ami Do tttUktmtk 

^ tMa 

4b*Rk Em imdaf Oaaaa. 

f) TllMlMllflii IBMI M Hmy ** .* IMA 


AiaodattoD d British Ohsmleal Ifaaufaoturera 


riOB 
8*K, 8fl9K, s&ia 


Association of 8olsntl&o and Teohnioal Sooleilea of Bouth 

Africa' ..f, 804R 

Atom; Modern ideas d the , Walkw 72 r 

Nuclear constitution of the . Rutherford .. 21 4R 

Atomic theory ; MtJern developments of the . Cranston 875R 

Atomising liquids for purposes of drying, concentration. 

mixing or reaction ; Apparatus for . (P) 

Oalland 288 a 

liquids, or solids dissolved or suspended In them. (P) 

Bciferhcld 740 a 

materials in a melted state. (P) Odara . . 148 a, 179a* 

milk or other liquids ; Apparatus for . (P) Chem. 

Verwertungs-dcH 

molten material ; Centrifugal machines for . (P) 

l*erry, and Barrett Co 

more or loss viscid materials (P) Bonsthagon and 
Harberd 

Atropine : Applic^atlon of reaction of benzole add based on 
its dta7x>tUAtlon to toxicological detection ot - 

(iuert)et 

Auramine. .S’ee under Diphenylmeilisue dyestuffs. 

Australia. Castor oil pnxlucilon In Quc<'nsland . . 

Flax Industry In 

(lovernnHut purcliaae of fine cona‘ntraU*8 from — 

Industrial ('ondltlons at Broken Hill 

Industrial news 

Manufacture of slag cement In 

Manufacture of white lead In 

New copper-boaring areas In 

Oil indleatlons In ‘ .. 

Possibility of developing alkali manufacluro In — 

Power abohol In 

. klleport on trade of for 1919 McUn'gor . . 

Ht'ward for p'troleum discovery In 

State -ass|HU>d development of mineral oil iudustrv 

In . . 

Sugar Industrv In 

Suggi^ted BUI for regulation of profes-lonal du mists 
ill 

Zinc and Iron industries in 

Austria , (JraplUtc production In Cerman — - 
M* rciirv pro»lm tlon In — - 
R» sumption of cheinleal trade in ■ - 

Austrla-liungary , Partition of Ind ustrn s of . . 

Autoclaves: Citing ■ -- with Imkellfe (P) Arnstldter 
Malifabr W Imleshelin, and ten l)<H.)rnkaat-K»X)l* 
man 

Heating — bv means of an oil biirni r Muller 

Automobiles , Incomplete I'ombustlcm of gaKolInc In 

AvltamlnoeU . Pn (xiratlon of iiuMli uirn nUt lor - - fP) 
B4Si'<bard and Heft I 


681a 

712a 

475a 

b59A 

857R 
202r 
4.-f9R 
857R 
S78R 
272U 
1«7r 
niR 
£56 R 
202r. 
236R 
82HR 
3HR 

3398 

2568 

272R 

304R 

n.m 

£04k 

445R 

17k 


5U 
£l U 
4I6h 

67 >% 


(P) Matter o77% 
., 48t.% 


Azides of beavv mel.vis . Prefuiratlon of 

Manufarture of alkali U') Matter .. 

Azo-dyestulfs 

Azo^derlvallvi^s of Indoxyl Martinet and imrnler .. 
Afopyraxoloiu's and allied compounds .Saund«ri 
Congnrubln , Colour change of -- under the influcaos 
of ttie ri'KiHon. and neutral salt action I.Uers 

containing sulpbonamlde group ApiHlrallon of 

to dyeing and printing |P) .MrMyn 

ClyoxallrM'-ato dyestuffs Pymaa 

.Maaufa<ture of - - 

(P) B#yer und Co 

(Pi Kane 

(P) TaggeiHlI. and National Aniline and 
Chemical Cs> 

Manufacture of Nue teirakis- (P) Dedleh»'n, and 

Clwmlral FoumlalPm, Inc 

Mannfaeture of bv roupilnx dlazo corai<ound» with 
oxa/liH^ and chrome mordant dves Just in -Mur tier 
Mannfaeture of dltzcglsablo . I P) Bix* of 
Cliem Ind In Basle 

Manufacture of dU- - - capabk' of l»ctng chroWKtod. 

(P) Hoc of (hem Ind In BasW* ..77 

Manufacture of dts- dveing monUated fibre#. (P| 

Hoc of Clwni. Iml In Bash' 77 

Manufacture of and of Intermediate products. (P) 

Hoc (liciB Ind In Baski 2*2#. 81 

Manufacture of mono- - - 

(P) Haver und Co 

t P) Hoc Ha^m Ind In Basic 
Manufacture of mordant - - . (P) 8tie. (Iwim lod- In 
Baste .... 58 a 

Manitfartufe of mordant dla- — and fhelt appIkaUoo 
4 In dyeing and printing (P) Hoc (Iwm lod. In 
iVwle • « » ■ ‘ 

Mannfaeture of nl»sUi>tlv« o-hydroty . (P) hoc 

Chem Ind In llaale ... 

Manufacture of yrBos» dla- -- . (Pi Chaw. Works 

formerly Sai^r . 

New lauaw for preparalinn of mordant — Bamberger 
P»ra Red rihI other aw roWnirs , Maonlaeturp of 
A-na^dbol rr#|mr#tl«w for prgflaeikio of bfulsh 
~ - Ml th« fibre if) nrem, Pabf. Otfihsu 
Ua4d»ofl rad Mey^r, ond BooMn 
Yrttoir A A rad OB . Dfilictlra Md tM«n»lratloa 
of In mixtang. HMterara . f 
Afit B yr ra oiorai. $m «iid# AradyMtaif. 
i U iUN fii rr n Wrat wra iw l IM <ij omM* mM 4triralfi«« 
rad — «■ 


854\ 

tHOs 


329% 


3W)C 


6i:» 


499 %• 
tl^v 


r.;u 
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B « 

Babbltt-metal. See under Jlotol. * ^ 

B. oo/i ; Detection of in arlnklog water. Do Waal . . 171 a 

B . coli Communis ; Enisyioes of which are con- 

cerned in decomposition of dextro:«3 and ftiannitof. 

Oroy _ 030^ 

Bac. Delt/rUekl , Use of in prepurntion of stable pale 

beer. LQers 402 a 

Bac. granulobadcr Mdinovorum , Acetone and butyl alcoliol 

fermentation of starch by .SiKJukraan .. 381A 

B. rtuJieicOia ; Kfrccl of nucleic add derivatives and 

on plant growth Itottomicy .. .. 200 a 

Bacteria : Action of salts and ions on . Elsenl>crg . 799 a 

Action of selenium and tellurium compounds on , 

Joaobimoglu .. . .. 704 a. 

Alkali-forming in milk. Ayers and others 39\ 

Catalase of Jacoby .. ,. IWHa 

lactic add ; Aridity relations of Svanberg . . 129 a 

nitrifying : Preparation of liquid cultures of . 

<P)Woo<l .. 62U 

nitrif>iDg soil, Isolation and study of tUbbs 419A 

l)cnt08e-destroylng ; Fermentation characteristics of 

Frc<l and others .... 499 a 

penUwe- fermenting . Formation of aceteldchydo by 

certain Peterson and Fred .. . 810v 

pentoae-ferinentlug : Hdle of in production of 

maize silage Pet<‘r‘>on»and F'red . . 277 j» 

of sewage purified by adl>ated sludge i)rocess . Artlon 

of on jirotelns. urea, and iiltrutcs. Courmont 

and Roehalx . . . . |2U 

soil- , Potent lal biochemical activity of spon's of — . 

Ndler . .... . 55.U 

of ti^e tvpbus-par it\phu« group, D<^<om posit ion of 

j)entos«^s by — Sb rn . 790 A 

\*se of in anal \ sis of hvdrocarlKuis Tausz and 

Peter . 357 a 

Vs<> of nltr do riductlon test in churacteilslng . 

Conn and Breed , , 240A 

Bactcrlddal adlon of Cenli.in Violet; Seledlve 

Croaslcy . . 171 A 

Baderiddes (P) llorhhod . .. .. 83l\. 

Bagiuwe ; Detoiloratlon of - - - on keeping Jam >en .. 3rt<»A 

Ualiamas; Tragic of . 1918-1919 . .. 366R 

Hakolitc ; Coating autoi'laves, \eMeis of metal or wotkI, ote . 

with -- - (IM Arnstiidter Malrfabr Wlndesheliii, 
and ^ 01 Doonikaat-Koolman . 53\. 

Fal rlo with for aeroplane propellers 3.J8R 

P.aklng rofTii»onnds (P) Oroick and Crdek .. . 131 a 

organic subsfaiioea (P) TrllRS .. .. 037\ 

•powder (P) Kosder 0J7 a 

-fKJwder; Manufacture ot and in.iterlals to be 

us«*d tberein (P) Jterrj , and lloake, Roberte 

and Co .. 78 a. 

Hahfnptern borealis \ Fatty oil from — Uciio .. 825 a 

llalula ; Tinpro\lng the pUsticltA and adhesiveness of 
dlffiniltls soluble - - (Pi I’ngHrlscho Oumnil- 
waan’nfnbr*A ■<». 7.57 a 

.Softenhig of — - at different torni>eratures Speed v 20 t 

Erratum 36T 

ilall-milta: 

(P) Ablett . . 4.30 A 

(P) Ifall .. ... 774 a* 

Balloon fabrics See ufdf-r Fabrics 

Balloons; das for - - (P) BaAer und ('o 221 a 

Varnish for (I’l BallonhlllU n (Jes 098 a 

Balaam. Peru; Ph\ftloal and (heiniial constants ot — . 

Merrill . . 34 Sa 

Balsams ; Converting Into dry p>owders (P) Marcus 802 a 

Examination of various . Van Italile .. .. 172 a 

Barbados ; Trade of in 1918 .. .. 26JR 

Barite ; Hcpafallon of wulfcnltc from — Bonanli 195 v 

Barium carbonate: Manufacture oi flinlv suMlvlded — - 

(P) Langwell . 448 a 

chloride , Manufacture of — (P) Shroff . 2fl7.A 

compands, lodle neld ns inlcroeliemlial reagent for 

stable and insoluble IhMilgi^ ^9 a 

dioxide , 0\l<ll»lng b.irmm monoxide to . (P) 

Fleck, amr Peroxide Specialty Co . • <157 a 

byilroxkie ; Manufacture of - -. {P^ Barnes 3J5 a* 

nitrate: Redm^lon of - by altenvating lurrcnt. 

Wenger nnd l.ul»omlrskl . . . . 18 a 

oxide ; Manufactun* of - — . 

(P) Fleck 190 a 

(P) Pierre. }un 23 a* 

peroxide, Rouictlonaof — — wlthof heroxidea. Kcdvall 

and Von Kwuigberak 687 a 

prodacte ; Modem mothoda of handling . /.immer 156 a* 

prodnete to lI.ti.A. in l»18 • .. S97R 

coiidwt*: JUM Mentlftofttiion of two Ionic elcmeaU 

of . Denlfibi 

nilptMo; Aettoa of nmtof Of . Torm nnd 

BriokiMt t St9A 


PAOB 

Bark ; Extraction of beech with dry and ben*w>« 

under Measure. Fischer and Kiclnstttck . » . * SlnA 

Obtaining textile fibres from : • . , „ 

(P) Hammer - . . . • 

(P) Kniebel . . . . . . .... 

of trees ; Manufacture of light-weight millboards froni 

. (P) Kimmermann 

Barley; Amylase of germinated . Maestrlnl.. .. J46A 

Invertase and other enzymes of germinated 

Maestrlnl 800 a 

pearl- , Manufacture and composition of . Ic 

Clerc and darby . . . . 

Protease and lipase of germinated . Maestrlnl.. r44A 

proteins; Nutritive value of . Osborne and 

Mendel . . . . . . ^ 881A 

Titration in stages applied to Reichard . . 275 a 

varieties and fertilisation. Ahr and Mayer . . . . 699A 

Barievs , Analyses of and of the malts made from 

them. Ling . . 128 a 

Barytes. Decrepitation of — — Tx)WTy and McHatton.. 145R 

Detection of natural in llthopono etc. Stewart 188 t 

Supplies of — — - . . . . . . 291R 

in U 8 A in 1918 »»7 r 

Ba.sc-exchanglng compounds for water purification and 

softening , Manufacture of . (P) Cros8eId 

nnd Sons, and Wheaton . . . . . . . . 525 a 

Bases: C-onductoinetrlc titration of . Kolthoff .. 629 a 

C-onduclometric titration of combined weak In 

salts. Kolthoff . . . . . . 658 a 

organic . Rapid volumetric determination of . 

Foreman . . . . . . - • 013A 

Recovery of of high boiling point from heavy tar 

ol's (P) Mirth 184 a 

Recov'crv of higli-molecular resinous from coal tar 

and* the like (P) Wirth 1841 

Simultaneous tonJuct-omptric titration of different . 

Kolthoff S.'JOa 

weak, Tlliatlon of weak acids with . Kolthoff 706 a 

Basic fund Ion: Indkatlon of — — and its determination. 

Kolthoff 837 a 

Basket material . Manufacture of from hop stems 

<P) Chem. Blelcl>crei Jetter . . .. . .• 102 a 

Basle See under Switzerland 

Bassia seeds : ManuLicture of edible products from 

and espec lallv from c’ompreasc'd residues of the 
Same (i*) Holstein-Oelwerko Ges .. 42JA 

Bast fibres. See under Fibres 

Bauxite ; F.Iecirlc smelting of for production of ferro- 

aluminium (P) Rhelnlsche Klektrowcrke A -G. 754 a 
E xtrariiou of aluminium hydroxide from refractory 

(P) Szlriuay and Tetetleni .. .. .. lOlA 

in India 358 r 

indu-stry In llcrmanv . . .. 438R 

Manufacture- of dL'n«* wart from — . (P) Meyerhofer, 

and (.'henilcal Foundation. Inc. .. .. 659 a 

as s pigmemt 

<\)benzl . . . . . . . . . . . 306 a 

Ragg S06A 

in F S \ in 1918 28811 

Bavaria ; Carbide industry in . . . . . . 133R 

Bean flour Deodorising nnd decolorising . (P) 

YamamcMo and others .. .. .. 171 a* 

Jack-, Glolnilin of — • Sumner .. .. .. 169 a 

Beans Determluation ol b\droc>anlc add produced by 

Ciapski . . . . . . 656 a 

Hydroovanic«acld content of Phaseclut tumOlus . 

LUi.rlg 277 a. 382A 

Hydrocyanii^ arid in R.rngoon . Koenig .. .. 625 a 

naxv ; Effect ot cooking on water-soluble vitamin B 

in Miller 

Preserving . (P) Bruff • .. ^25A* 

Bearing metals. See under Metals. 

Beech- nut moal . Value, utilisation as fodder, and toxicity 

of Sahalitsr hka . . 556A 

Dutdier and 


Beef ; Antiscorbutic 'woperties of jrw - 


others 


009a 

2704 

0304 


Beer . Brewing (P) Nowak . . .7 

Buffer 8> stems in M’lndlsch and Dietrich 

t'hanges In acidity, surface tensiou, and colour of 

produced by ultra-flltration. Windbeh and Dl»-% 
trich 0074 

Conv-enlratlon of hvdrogen ions in . Emslander 1294 

Detci-tlon of saccharin uikI dulcln In , Baumann 4034 

lK‘termln«iion of acidity of . Windisrh and 

Dietrich 128 a. 401a, 5244 

filters ; Purification of pulp from . Heuaa .. 9944 

foam Liters and others , 0074 

Manufactum of . (P> Plesch 

MaOufactuie of alcohol-reduced (P) Heuaer 

l*rowrvlng iion-aloohoUo . (Pt Franks 

Vse ot Bste iW^rMc^r| in preparation of stabls . 

. Lders . . 40ij9 

U«e of Relsa Immersion refractometcr for thin — — 
and dete-rrainatlon ol original gravity. I>Moelia 

and Grave 1914 

wort : CXniditlona requMU for head-fonnatlon by 
Wlndtseh and Berman .v .a 

wocia: Boit^ nf under premn. (P) KOObkik, ^ 

iMtHut A.*G ^T' 

worU ; BiUter ayatema in 


ISi’ 
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worta : QMAgM In addity. rarlMfl taaatoa. and ootoar 

*ol nrodnced by uHra-IUtiaUoii. Wlodladi 

and Dletilch 607 a 

w«ta; Determination of acidity <rf . Wlndlaoh 

and Dletrioii 128 a. 401a. 0£4a 

Woita ; Determination of acidity <A and titration 

tn atacea. LUera 609 a 

fieeawax; Apparatna for extracting and purifying . 

(P) Wla 826 a 

Influence of choleaterol eatera on aaponlflcatlon of . 

BOhriach 7iA 

Beetroot induatry in England ; Sugar* 79 r 

Induatry: Sugar- in Great Britain .. lOOR 

Juke ; Extraction of by tlm rapid method. Thkler 828 a 

maaa ; Apparatna for extracting liquid from . (P) 

Thiberg 773 a 

neealnca; Manufacture of yeaat oaing waate . 

(P) Relnke 7 IMJa 

aeed Induatry In U.8.A. . . 230 r 

fieetroota ; Cultivation of augar In Chile . . . . 3221 

IHIhu^ battery for . (P) Maaln .. 76 a 

Fermentation experimenta vllh augar . Hartmann £76 a 

Kaanfadure of edible ayrup from augar . (P) 

Keatner 76 a 

Manufactnre of a fodder and foodaturf from auw 

, eapeclally for uae aa adjunct in bread-making 

and the like. (P) Von Langeu S47 a 

Precipitation of protein matter of by aulnttoroua 

a^. blanipbltee. and hydroaulphitea. Salflard .. ^1 a 

Preparation of table ayrup from augar .. .. 113 r 

Belgium; Artificial silk Induatry In 2671 

Coal production In 267i 

Glaaa induatry In 771. 257i 

loduatrial altuation In 307i 

Keunurglcal industriea In 1491, 2571 

Sodium sulpliate manufacture In S60i 

Bengal. ;Sea under India 

Bernal chloride ■. Manufacture of and of homologuea 

and substitution producta. (P) I-evlnatelu, Ltd.. 

and others 9 a 

Benxaldehyde ; Electrochemical oxidation of . Flchter 

and Uhl 

Mannfacture of . (P) WcIm and others .. 9 a 

Preparatioo of by oxklatlon of toluene with 

manganese autphate iwroxble. h'akao .. 626 a 

Benallzarin. See under Anthracene dyeatuffa 

Some propertl<»s of . Perkin .. 623 a 

Bro«m*a formula for fractional distillation applied 

to mlxturea of tohieue and . Young . . 262 a 

Catalytk oxidation of 

Welaa and Downs 897 a 

(P) Webe and othcra .... 9 a. 898a 

Effect of pressure and of disaohed air and water on 

mellmg point of — — Jtlcluurda and ottiera . . 99 a 

formed In gas retorts and coke o^ena , Origin of . 

Fbwtwr and tk hrader 740 a 

Qaa-analytical separation of aodylene. ethylene, and 

, Trcwlwell and Taul>er .. 4 a 

Heat of combuatlon of . Rkharda awl Da%Ia 621 a 

Ugb-temperatore reaction* of . Iluftoo and 

Cobb . 2001 , 611a 

bomotoguea: Pro<luctlon of halogenated , (P) 

Kyridea, and tkmral Chemical Co 594 a 

hydrocarbons: Recovery of from coal gas. (P) 

Darter . . mx* 

Hydrogenatloo of . (P) Dayton MeU* Producta 

Co., and Mklgtey. jun. 717 a 

Xl&eilci of chkuioatlon of . Dourion .. 480 a 

Manufacture of pate, readily drying olU from acid rralna 

^ from refining of (P) Si hUromer . . 633 a 

ObCateln advent nafhtlm. toluene, and from 

coal. (P) Thorlow 639 a 

Preparatioo of nitrophenob from . Vlgnon . . 667 a 

•eparated from indtutrUl chknobeaxeac , Impurlttes 

In . Bouflon 4«0 a 

Siiphouatlng , (P) larrett Co.. amJ Downs .. 640 a* 

See eUm |kasol 

BeMWieaao»^ia|dtthYlainlne. See Yellow AB under 
Am dycatufts 

1 its hakigen- and alkyl •ubstltution derivatives 

homologuea, I'ae of in qualitative 

•natyais. Felgl TWI* 

aniphate: SdubUlty of In water. Blaaon 

and Oi^k 63U 

BOflilnoan aa vat dyeatuffa. Brass ami Papp . . 329 a 
P rodoetlOD of - — from lignite tar by cracking. 

Ptaiiar and Schttekler 288 a 

wwitm «d detmalng plant ; Beater-arina for 

(pTlnvta 

3m ntm PatrokMun apirH 

Tlmbliia^ . Xremano 

and JgHMvaaina* Miditimy ’oC — ta 'itnam. 

MaatoSSkri wldaUoi i* — . iwl VU UU 

et — ..(^Waiter a ^ othm . . .. W* 

MaMAMUm nmtm ti iMm — r <P) fcw, 

OUm. UMnaa 4« XMit >. ^ •• 

gm a milMtwi fi — XtdaidaaniDiiTli .. ItkA 


fiai 

BaiuKde add oiiiiftaaad. ^ 

Hanufaettue of , (P) Pooleno frtni and others.. 6t7A 

M^ufacture o* from tohiene. ’(P) Ooblenti and 

others tOU 

Purification of hy fractional ooodenaaUon. Phllltpa 

and Gibbs 426A 

Reaction of -w— baaed on Its diaxotlaatlon. Ouerbet. . 669 a 

Separation of saccharin and . Schowalter . . 184 a 

Benioketodlhydeothlaxine ; Dyeatuffa derived from . 

Hersog 162 a 

Benxol; Apparatus for fractional distillation of wash oU 

saturated with . (P) Welrauch .. 898 a 

Continuous fractional distillation of ; 

(P) Barbet ot Fils et C’le 68 a 

(P) Soc. Franco- Beige do Fours k Coke . . 100 a 

Continuous purification and neutraliaatlon of . 

(P) Holncmann and Hellraann . . . . . . 777 a 

Determination of in coke-oven gas and acrubbiug 

oil. Shuttloworth 867 a 

Determination of thiophvn In commercial . Meyer 161A 

and homologuos; Purification of . (?) Phcenlx 

A -0 fUr Bergbau und llUttcnbetricb . . . . 667 a 

hydrocarbons of coke-oven gas ; Recovery of — — - 

from the waahiug oil. (1*) Hartmann . . . . 668 a 

light oils; Recovery of crude producta from . 

(P) Tacliudy 628 a 

or the like ; Purification of . (P) South Metro- 
politan Gas Co., and others 777 a 

aa motor fuel ; Report on road testa with — — . . 68i 

prices 791 

production tn 1019 1511 

production In 192U 4191 

Production of motor In medium and small gas- 
works. Htedlng 4 A 

^lecovcry ot benzol and Its homologuea from acid sludge 

p.oduced In purification of — -. (P) Stei>heDaoo 777 a 

recovery from cokc-ovcos. Smith 196T 

Rectification of . 

Maafaraud 804T 

(P) Otto und Co. 898 a 

refining ; Still for recovery of aulphuric acid used In 

. (P) SchrOdcr 744 A 

Sate of by MlnUlry of Munitions .. .. 1871 

See aiw Benieuc 

Bcnayl alcohol ; Stability of aolutlona of . Machi and 

Shohl 801^ 

Benxyl cblorble ; Manufacture of and of homologuea 

and substitution producta. (P) lovlnateln, Ltd.. 

and otbem 

Bequest to the Soctety by the late Dr. R. Meaael . . . . 2291 

Beryllium. See Gluclnum 

Beverage e\tra('ts ; Mantifarture of solid soluble 

(P) l.lppen, and Poatum (Viral Co 464 a 

Beverage* , Brewing low alcoholic malt . (P) Nowak 27flA 

Dr-ab-oholbltig fcniM Ubvl . (P) Klpjad and Other* 881 a 

KlectrUally carlK>nMtlng - — . (P) Blwm .. .. 494 a 

Manufacture of alcoliol and de-alroholl*cd from 

fcrnicntod liquor* (P) Schnclbte SIOa* 

Manufadutr of at ohol-rcducrd - (P) Heiwer .. 77 a* 

Manufacture of ffxal (P) Kellogg and others .. 638 a* 

Manufarturd of iion-lntoxlc*llng — 

<P) Slrau* 463 A 

(P) NMlbelroy, sen 468 i 

Meant for cooling (P) IMce .. 347 a* 

Bicarhonatea ; Continuous stills for dissociation of solutions 

of alkali . IP) Kabrv 690 a 

Determination of rarUm dlorWc In In imtcnce of 

carbonates. Hartmann 746 a 

Bichromate*; Transforming alkali ihromates into . 

(P) 190a 

Bile ; Purtflratlon of (of use aa detergent. (P) Ilorkeo* 

baeh .... ■ • 

soap* awl detergents ; Manulacturo of , (P) 

Boehtlnger Holm 766 a 

Binders; Manularture of bituminous (P) Henderaon 698 a 

Binding nralerlal ; Manufacture of from hop stem*. 

(P) Chem Bteh'berel Jetter 102 a 

Biochemistry ; F.iMlowroenta for at Cambridge Unlver* 

*jty 201a 

Bird-llmr ; IUnofa«dore of a working form of Turkish . 

(P) (Vghom. and Gayner Pnemnatk (.o. .. 826t* 

Birmingham University, Need for extenaloos at — — .. 84 (>r 

Bismuth ; GravUnetrlc determination of aa phosphate 

and iU appticalloiis to ore analysis, ffchoeller 

and Waterhouse 

•lead allo)*. HeroW 7 Wa 

•maoganeae alloys* glebe >■ • • 

orca: Treatment of tin, longrten. and . HRehtsock 

and Powwl - 

Separation and deter mlnat Ion of lead and . Luff 

In U.8.A. In 

Blumth oxide ; kUnufacinin of . (P) Dartti*. and 

JUHn-Foetef Co 

petoxkki. Wonley Md Aobvtteoa 28 (h 

B)s 9 alsoiynt«iitdliii» m nt dyeittiff». Bmaa Md Pipp 828i 

ilpliilM; fwnmm fm 




SUBJECT INDEX. 


107 


PorieciiUoii of sasM oontabftng sulphur dioxide pro* 

da^ by caTcinlag alkali . fp) A.;p. Dynamic 

Nobel t .. d4A 

Bitumen: Extraction of from mineral aggregates. 

Walcxak and EIoo . . . . ^ d2lA 

in Mesopotamia • 16 r 

Bltumlnoos acid-proof coatings for concrete surfaces . . 664 a i 

binders ; Blanufaciuro of . (P) Henderson . . 603 a 

concrete pavements ; Hanofactare of . (P) 

Uendereon 461 a* 

material ; Manufacture of In filamentary form. I 

(P) Barrett Co. 860 a* 

minerals ; Production of oil from . (P) Zeller und ' 

Omeiin 652 a I 

ores ; Retort ovens for distillation of . (P) Hauser 827 a 

rocks ; Extracting oils and hydrocarbon material from ' 

<n «.fu. (P) Day 639 a 

slate ; Furnaces for dLstUlation of . (P) 1a Porta 

and De Bartolomeis 470 a j 

Block powder. See under Powder. 

Blankit ; Evaluation of . Bruhus . . . . . . 402 a 

Blast-fumaoe gas. See under Oas. 

practice ; British . Clements 410 a ' 

practice ; Chemical and thermal conditions in . 

Wright 410A 

slag. See under Slag. i 

Blast-fumaoes. See under Furnaces. I 

Bleaching apparatus and the like. <P) FUh .. .. 361 A 

-boiler plant (P) TUtsch • 362 a» ' 

cellulose and like substances ; Apparatus for . (P) 

Bergilnd 227 a* 

oomiKwltion. (P) Kadish and others . . 2g8A 

composition and process. (P) King and Haines . 17a 

cotton fabrics containing coloured ttireads * 

Auo 104 a 

Strieker 104 a 

and like maciilnca ; Mcrhanlam for stretching and 

guiding fabrics in , (P) Thornber and Hen- 

sbiiwood . . . . . . 484 a* 

or like tnjatraent of coiw ; Apparatus for . (P) 

Rcsch and Cla>el . .. 362 a* 

open fabrics ; Apparatus for . (P) Hunt . . 669 a 

paper yams and fabrics (P) jagenberg .. . 400 a 

with p«>rmanganate Kind . . . . 16 a 

preparations *, Etllclcncy of active oxygen In . 

(Iriio a))d Jungmaiin . .... 16 a 

process ; ICllnilnation of nitrogen from vegetable fibres 

In the . Ifiggins , . . . . 16 a 

Scouring vegetable fibren to accelerate and facUitato 

8ubso< .lent (P) Walrcincr .. .. . 686 a 

textile fabrus and \ arns in rope form : Marbincs for . 

(P) Morlev. and Bleachers' Aasoc , Ltd .. . 228A 

yam in hank form . Macldncs for . (P) Ixird and 

Lord 186 a. 625a* 

Bleaching powder , Manufacture of . (P) Rudge .. 267 a* j 

Blood ; Improvement and treatment of — . Rasoh . . 608 a I 

Incineration of prior to analjtis of mineral con- 

slituents , Desgrcf and MeunUr .. .. 613 a 

Preparation of a tannin-albumin (om[K)und from . 

(P) Knoll uud t'o ...... 467 a 

Pretrrvatlou of — . Oppenheimer 733 a 

Blown-out Iho’ts in eoal-nune« . Analjtlcal method for 

detecting . Hutdiison and Jiarab .. .. 315 a 

Board of Trade ; Rcorganl8.atloo of 61 r 

Bohemia.; GIam industry of . . . , . . 133R. 219 r 

Boiicr-cllnkfr ; Use of for concrete NItrsche . 573 a 

plants In ciiemlcal Industry , Efficiency of , ' 

Brownlie . . 681 a 

plants ; Exact data on niunlng of steam . Amouut 

of steam used by steam jets. Brow'nllo . . . . 14SA 

Boilers ; Carbon dioxide recorders and their application 

Id control of efficiency of . Uldlmm .. 144 r 

Causes of loas In steam , Jerdan S75R 

for dlstiiling water. (P) Turnbull 500 a* 

intended particularly for vaonilslng mercury or other 

fluid having a high boiling ]>ulnt. (P) General , 

Electric Co 809 a . 

Recovery of combustible matcrbil contained in ashes 

from steam . (P) Andr6 715 a 

Rotary . (P) Ifellner .. .. .. 264 a i 

Waste-heat . (P) Boll, and Babcock antTWlloox ! 

Co S2 Ja ; 

Bolling liquids ; 8u {pressing formation of froth or scflm ; 

wWn . (P) Wlrth-Frey and JoiAy-lIena . . 638 a* i 

organic materials, especially slaughterhouse waste. (P) i 

' N lessen 498 a 1 

pons for manufacture of cxmfcctloncry ; Installation I 

of . (P) McColI ami others 671 a* I 

point determinations under reduced pressure ; Little 

noted sources of error In . Von Rechenberg 

and Brauer a 677a I 

points : Determination of with small amounts of | 

■ubatance. MiR 

BdixlR : Chitput of antimony nad wolhram oiet la — . . S21R 

Potofl o^lag distiick te — Ugm 

Vyunl mialog dtstrict la •—-** SMa 


PAOR 

Bodm; Manufacture of fat and protein subsUn c es from . 

(P) MlUtlrkODserren-Fabr. Hetnemaan oad Haaka 831 a 

Manufacture of feeding stuff, fat. and glue from - o 

(P) Goslar . . . . 788 a 

Obtaining edible fat and fodder from (P) Brix . . 761 a 

Book reviews. 2dR. 46R, 66 r. 83R. lOlS. 121a. 188X. 156B, 

174a. 192R. 210R. 228R. 246 r. 263a. 282a. 297R, • 

312R. 331r. S49r. 366r. 388b. 405r. 428B. 446a 
Boots for use by fumaoemen. molten metal workers and the 

like ; Construction of . (P) Gammon^ . . 4 a 

Borax Industry In Czecbo-Slovakla 861a 

Recovering from saline waters. (P) Bundism . . 232A 

Recovery of potassium chloride and from certain 

waters. (P) Wrinkle and Kuhnert .. ., 667A 

Recovery of potassium chloride and from natural 

alkaline deposits. (P) Bundstrom, and Solvay Pro* 

cess C-o. 667 a 

Recovery of potassium salts and . (P) Jacobi, and 

Pacific (^ast Borax Co 657 a 

Recovery of from solutions containing sodium 

borates. (P) Sundstrora, and Solvay Process Co. 657 a 

Separating from potassium chloride. (P) Wrinkle 

and Kuhnert 657 a 

Boric acid ; Acldlmetrlc estimation of . Van Liempt . . 36 Sa 

frits ; Solubility of . Blumenthal, Jun. . . . . 408 a 

Boron derivative of pyrophosphoric add ; Manufacture of 

a . (P) Levin 4061* 

halides ; Manufacture of fluid . (P) General 

Elei-trlc Co . . . . 448 a 

Botany: Economic and chemical indostry. Farmer I57i 

Botticnose oil. See under Oils, Fatty. 

Bowklng cotton goods in one operation. (P) Matbeslut and 

Freibcrgcr 720 a 

Bran: Extracting . (P> Reese .. .. .. .. SlOl 

and the like , Apparatus for extracting nutritious com- 
ponents from . (PI Reese .. ,. .. 882 a 

Manufacture of albumin and fat suitable for fodder from 

. (P) Versuchs- und Lebranstalt filr Brauerei 

in Berlin . . 798 a 

Removal of — — from whole grain for purpose of making 

meal. (P) W'lppermann 78 a 

Brass borings and turnings and like material ; Separation and 

extraction of dust and Iron from . (P) Sowden 804 a* 

Casting In hlgh-tcnaile . Maclean .. .. 109a, SOlA 

condenser tubes Corroslcm of 70 * 30 . Bengoogh 

and others 109a. 869 a 

Corrosion of in dilute electrolytes. Reedy and 

Feuer 6191 

Effect of annealing on mtcrograpbic structure of , 

Portevin 4111 

Electrodepo«itlon of from cyankle solutions. 

Fergu.soD and Sturdevant . . 723i 

foundry ; Measurement of the casting temperature in 

the . Amott 66 O 1 

Influence of cadmium on properties of -. Ouillet . . 157 a 

Manufacturo of . (P) Dutoit and Soever .. .. 418i 

Proi>crtle8 of 60 • 40 liesch .. .. 216T, 250a 

Removal of internal stress in 70 : 30 by low -temperature 

annealing. Moore and Becklnsale 86 O 1 

and similar scrap , Melting . (P) Clark. Md 

Bridgeport Brass Co. . . . . . . . . 2301 

Testa for relative corrosion of . Fener .. .. 6 SO 1 

•Brasses ; Constitution of certain tln-bcarlng . Campbell 6291 

Heat treatment of beta . Brayton . . . . 2691 

similarity in mlcrographic appearance existing at 

dlllerent statea between steels, tin and aluminium 

bronzes, and . Portevin . . . . 6 SO 1 

Special . GuUlet 6011, 60lA 

Brazil ; Iron ore hi 118» 

Market for cement in . . . . . . l$4a 

Mica deposits in . . . , 2Ua 

PIU (/-.mreroMt* (^gantea) fibre l» .. * 23ta 

PropoiWMl rubl)cr industry in 274a 

Report on general economio and financial oonditiona 

of . 1919. Hambloch S88a 

Resourocs of Matto Grosso State . . 288a 

Rubber trade of — e . . . S48a 

Tanning Industry In ^ . . 178a 

Bread ; Colloid -chemistry of : 

Liiers 4991 

LUers and Ostwald 4991, 4901 

Ostwald .. M9l 

and the like ; Manutactnre of . (P) Stepheneon . . 2tfi 

making ; Manufacture of foods or sUmulauts for pro- 
moting growth of yeast In . (P) Geere and 

Qeere 858l 

making ; Mannfacture of a fobdstufl from sngar beets, 

especially lor use aa adjunct in . (P) Von 

lAngen 8471 

-making properties of flour ; Effect of organic and In- 

(fganic subetAnces on . Masters and Manghan 7981 

making ; Cto of buttermilk in MIR 

making; 'k east foods in .. ,, tSlR 

Manufactnre of . (P) Johns and Flaks . . . . 8ttA a 

Msnufseturs of leavened : 

(P) Kohman and Irvin • ORIl 

(P) Kohman and others 

** Roplnest ** in . Grant . . 10^ IHR 

Brewing: Malting and . Petit * .. Hii 

Baaterlals ; Oonsumptioo of •—>- 

water. See meiet wSSL 
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Brlek kUnt. (P) Sharratt 

kilai or the like : Buroera fw ftrinf • (P) Atkios 

cand Colquhoon 

Brtcki ; Dicing appantus for . (P) Secord and othen 

BgyptUn . •rhompwm 

Forming a covering and hardening coating on. or im- 
pregnating . (P) Sanders and Sanders 

and the like ; Plant for manufaeture of . (P) 

Atkins and Colqnhoun 

Hanafactgre of building . (P) Millard and others 

Manufacture of dry-pre*kHl - — from clav. (P) Chcra 
L2 u. /lir Tonlnd. uud Tonind.-Zelt. Segor und 

Kramer •• 

Tunnel kiln for heat treatment of — v'P) lonldes. 

Jun. . . ^ . . 

Brine; Carbonatlon of ammonlaeal (P) Schad 

Beznoving calcium and magnesium from rock salt . 

(P) Froelh and Munro 

Brines; Determination of bromine in . Baughman 

Mtd Skinner 

Determination of lotlidc and bromide In Baugh- 

man and Skinner 

Separation of cotistltuentH of . (P) Moise. and 

American Trona t’orp 

Treatment of alkaline . (P) Bacon, and Solvay 

ProccM Co . ... 

Briquette presses (P) KotTrotli 

Briquettes; Dryer for — <P) Plummer, and Amerhau 

Briquet Co. 

fuel', 3lanufactun' of (P) Hills 

fuel- : Treatment of coal In manufacture of — . (PI 
Smith . . . . 

Furnaces for carbonl>iirr . (P) Smith 

Manufacture of . (P) Smith, and International 

Coal Produrts torp. . 

Manufacture of from due-dust or sawdust. (P) 

Michel and Ba.sk m 

Manufacture of from metal turnings (P) Maguct- 

Werk lies 

Manala«'ture of from iK'at moss (P> Clmann 

ore-, Manufacture of (P) iflUs and Wheeler .. 

Presaea lor lormlng < IM Ri^ol 

Briquetting coal aird other powdcr^sl material. (P) Bdtgers- 
werke A -0 . and Teichmann 
of lignite. (P) Kunge, and International Coal Pnvimts 
Corp. 

machines (P) St lx)uLs Brlquett< Machine Co 
material; Purll>lng burner gain's and iiunufarture of 

, (P) Briggs, and General CheinUal Cu 

Oklahoma coal l>a\U :iitr. 

oces. (P) Vogel, and tlenoral Brl«iuettlug Co 

British Association : .Meeting of at Cardltf 

BrHlah Association of (liemlsts 

Britlah Chemical Plant Manuf.nturers' As.sooi.itlon 

British CohtmbU ; Clavs In 

Discovery of arsenk m 

Iron ore deposits In - — 

Metalturgy In ■ 

Mineral output of In 

BriUah Unns; Foreign control of 

BrtUab Guiana ; Cassava lndustr> in 

Trade of In IDIH ... 

Britlah Industries Fair ll9a, 

BritWi Pharmareutlral Conferen'-e 

Brooatea; Manufacture of — - . (P) Jones, and IH)w 
C hemical Co . . . 

BrOSdiydHaa of oleflnlr hjdrmarltons , Manufacture of — — 
(P) Commercial Research Co. and Bryoks 

BMWldat. add ; Use of oxalvl bromide for {[woduclng 

< Adams and 1 Ibh 

Deterffllnalioo of todkiea and — In mineral waters 
and brtnea, Itaughman and Skinner 

Bramllie : Action of on ralcluin carbide Barnes 

Deicrmloatkm of In mineral waters ami brines 

Baughman and Skinner 

Detennifiation of organic - — by the chromic add 
melbod Robertson . 

DatermlMtkm of — - in organic matter WClnsehe . 
DeiciwtiiatlOQ of traces of — In organic matter 
I^ien* 

*^J)leplarciDeQt of the nltro-groop l»y - Dbar 

Extraetkm of from hrine (P) I>ow, and Dow 

{^tnieal Co. 

l^MHifactare of hydrobromle add from free . (P) 

CoosolldkTte Alkallwerke 

(MkhWtr of in hytfrochiorir and hydrolmttnic 

ad^. Oil veil- MandalA 

Broflstea ehlorlde, and Its combination with ethylene. 

tmplBi! and Vine ^ . 

BroaMNMotOM ; Manufacture of mono- . (P) Bledel 

A.-O 


PAQk 

4b0A 

784a 

65a 

599A 

R09A* 

157A 


7H4.i 

i;07t 

4K9\ 

6S9V 
19a 
4 46 A 
544 A 


‘J67.A 

149.A* 

7!4a 

■JOOi 


714 a 
& t)9.A 

3-’jA 


5a 

3o;u 

7Ua 

743a* 


775a 


3'J5a 

7a* 

544 A 
591a 
754a 
299R 
377R 
407R 
27‘^R 
3I9R 
.3MR 
2l«R 
319R 
26 Hr 
3H1R 
99R 
444R 
265R 

571a 

704A 

34Sa 

446a 

18A 

19A 

251a 

50.3a 

804A 

7031 

618A 

20a 

6H7a 

510a 

5854 


t Brmtmytked edmpounda ; Manafacture of . (?) 

BajfW tind Co. 2fi0A 


Braawlutm U mono- 


(?) BMel 


MM I Xtamlntem-troA 
KotriMka 

DMwmkwidnn d hi Hit 


ai add-nateUh| tfloy. 


IMa 


PAOB 

Bronie-oOonHituMt. 

Efiaot of annealing on mlcngraphle atrooture ot . 

. Portevin 411 a 

pidling. Matl|)is and Sowder 870 a 

¥ awder. (P)Bner 631 a 

eats for relative oerrosion of , Feuer . . . . 630 a 

Dronxes ; Compos) don of ancient Eastern . Chlkashige 620 a 

Siinllsrlty in mlcrogrnphlo appearance existing at 
different states between steels, brasses, and tin* 

and aluminium . Portevin 680 a 

Broom com ; Dyeing . (P) Broderson and Parr . . 770 a 

Broon fibres; Impro\inR . (P) Nessolanbau-Oes. .. 830 a 

Manufacture of textile fibu'S from . (P) Hammer 744A 

'rieatnient of with alkali for production of fibres 

suitable for spinning. Kempf 263 a 

Bucher process of nitrogen fixation : Equlllbrluni conditions 

in the . Ferguson and Manning . . . . 17 a 

Budget proposals 151 b 

Buffer sy-Btein ; Prinwry pho-sphate-blcarbonatc-free car- 
bonic add in place of primary phosphate-secondary 
phosplmte as -- — WlndlBeh and Dietrich .. 2931 

Building bricks or blocks , Slanufacturo of . (P) 

Millard and others . . 157 a 

material ; Manufacture of a vesicular . (P) 

Boynton and \Mg 82lA 

material , Manufacture' of weather-resisting . (P) 

Kflnkele 821 A 

materials ; .Afanufadurc of iiorons from kloselguhr 

and the like (P) Fr>denlund .. 157 a 

materials . Manufa< tort' of waterproof ~ -. (P) Perry, 

and Barrett Co . •• 451 a 

maU-rlals. I tlllsat Ion of residues from burning bitu- 
minous shale In preparation of light , (P) 
Rekord-Zeim-nt Iiid liiH .. •• 785 a 

• materials for walk, lining, paiids. roof co'erings, coach 

^lles, or the like . Manufadure of . (P) 

D'ger . . ... 659 a 

Bulb. Connexion (or dlsl Illations Clark .. .. 529 a 

Butgarba . Mineral rtsourts-s of .. 4I8R 

UU shale in - . • •• 274R 

Otto of rO'O'H In — - 347R 

Burettes . Weight (or gas anaBris Wea\er .and lA*<llg 584 a 

Burm-x , Camphor prwlu'tion in — ... 379R 

Tungsten ore dejs>dt.s in --- Hroun >. 44T, 52R 

Burner gases wsder tia-w's 

Burners for gaseous fuel (P) lonides. pm 99 a* 

Butter and allb‘<l prtsBnts . Volumetric detection and 

determination ol neutrall'u'rs In - — . FeltU .. 670 a 

Ih'iedlng adulteration In - . Glinnnir . .. 169 a 

lH‘b?elhMi of toabtar dvrs In - - • Glirnour . . . . 464 a 

fat, Crkiner \aliie of --- 5 andain .. 39 a 

fat , Differentiation of - - - and oilier lats Reilly and 

liUklnlKdtom ... 004 .A 

making, Uletmliiallon of fat In milk ami rreara 

for - ■ (PI Ho^^rg &3U* 

aubstituti ^ . .Mauufaiture of - (P) f'lajion and 

Nwlder 837 a 

Buttermilk. l)r\lng • (P) CollD. and ColIU Produoia 

Co . 831 A 

Cso of In bread making 131 R 

Butyl alcohol and an-tone feriiH'nta(lf>n of starch, Oas 

production during — H|saknmM .. 760 a 

Fcrnw'ntatlon procr-Mt for pro<lu< tlon of acirione and - 

(P) Welimann -■ "OiA, i 32 a 

(P) Welimann ami Hamhn 276 a 

Formation of atrlone ami — by fcrmcnlalloo of 

starch by /bic gniwo/oAflcfcr p<c<in/>rorw»i Hpcaktnin 3814 
as medium In drtcrmlnattim of saiionIBcallon value, 

Pardee and ot Iters ■ • 658.1 

Heetl-cullufc mi-thwla in prmlurilon of acetone and 

b> fermentation H|i*>Bkman 555 a 

t of - as a solvent lor antiKicyanins. Roaenhclm 262 a 
n-Butvl aholkol . Inlenncdlate snlsdaucen formed in ler- 
mcnUtlon melhrsl for preiwradon of awtonc aad 

R< Illy and ot iters .. 42tA 

Preparation of organic ibemhal reagents from - — » 

Adams and Marvil •• 279 a 

Production of metb)! flh)l ketone from . King . . 134 a 

Bntvlbenyene . Heat of combust ion of tertiary . 

Kb bards and I»avls .. 621 a 

2 .l-Biityleneglyrol ; .Hpei Iflc reaitlon of — . l«iiKtlgDe.. 203 a 
B utyric acid , Manufaclnre of — - from rnartne aigss by 

fermeputlon (P) Darrasae Fifres, and Ihipont .. 4994 

Bl'lryometer . f'omitoaltlon of sediment ottialrted in Oerberia 

Relsa and I Hesselborst 394 

SuJpflufIc acid tinsultalile for use in iJerbet’s . 

Belss ,* •• 6374. 

Hv-lawa »tf the Hociety, AHerallon of .. .. 193T 
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Cacao; Apparatna for, grindlof or mixing . (P) 

. PoBtranecky ^ 465 a* 

butter ; Digestibility of . Gardner artf Fox . .• 277a 

Cacodyl ; Preparation of non-inflammable . (P) Merck 207 a 

Cacodyl oxide ; Preparation of non-inflanfmable . (P^ 

Merck * .. 207 a 

Cacti ; Carbohydrate economy of . Spoehr . . . . 759 a 

Cadet's fuming liquid ; Preparation of non-inflammable 

(P) Merck . . . , 207 a 

Cadmium in 1919 437 r 

(kiculation of chemical constants of Braune . . 548 a 

Experimental determination of vapour pressure curve 

of molten . Braune . . . . . . 548 a 

•gallium alloy ; Tse of in electric \apour lamps . 287 k 

Influence of on properties of brass (iuillet . . 157 a 

•Separating and recovering riiic and (P) Leibu 788 a 

Treatment of aluminium with , (P) Buchalo . . 662 a 

Treatment of residues containing zinc, copper, and 

(P) Elion and others . . . . . . 549 a 

vapour arc lamps. Bates ... .. 261 a 

Cadmium sulphide , Fusion of Tlede and Schkede 747 a 

CsMium ; Microchemical detection of 

liayer . . 721 a 

Einich . . .. .. .. 721 'i 

CieHlum-sllver-gold chloride and Its application to detection 
of gold, allver, and cwslura : 

Bayer . . 721 a 

Emlch . .721 a 

Calfeinc combine in Japan ... 112R 

Iktermination of In mixtures of rolfee and coffee • 

sulMtltutes and in so-callcd carfelnc-froe coffee 

Vatitler . 423 a 

Manufacture of (P) Datta 675 a 

I’ri'iiaratlon of double compounds of with alkali * 

salts of awtylsailcvllc acid. (P) Wtilflng .. 135 a 

Cakes and the like , Manufacture of . (P) Stephenson 245 a 

Caking of salts Lowry and Hemtnlngfl 9QR, lOlT 

Calamus root; Kxlraedon of tiseful 8ul>8tance3 from . 

(P) Dopfje Sohno, and /s Itschel .. . .. 675 a 

Cakining lime, dolomite, magnesite, cement, etc. (P) 

Helinsoth .... 491 a 

minerals and other pulverulent matcrlab ; Apparatus 

for — (P) lUol 77 U 

Caleluni , Absorptlou of by roots of plants and Its 

antitoxic projK-rties with resjMct to oopisr 
Maquentie and lU'moussy .. .274 a 

Bearing metals containing . Hart . 630 a 

Cumparisou of ten dlller*.ut uicthodH of determining 

Vwe . . . . 585 a 

conten* of |•llint^^ . It* latibn l»otwecn nitrogen and 

and fune(i<»n of ealrlum Parker and Truog 699 a 

Determination of magnesium and In dlffen’nt 

saline nuHlia Canals . . 283 a, 706a 

IichTmlnatlon of total In soils, and slgniflcanee 

of this element In soil fertility 8hedd . 690 a 

Electrolytic proiluction of Brace .. .. 370 a 

group , Pn’olpitatlou of magiK'-^hmi and tlie 

Kolthoff . . 76 Ha 

Modified MeCruddeii grax Inii t ri«' method for deter- 
mination of — ^ — llal\<r'«on and Schulz . 208 a 

CaUlum arsenates *Fkiulllbrluni in the sAstem arsenic 
pent^lde, rah him oxide, and water (arid section) 
at 35" C .Smith . . .... 4 aV2a 

arsenide, Manufacture of - (P) Riedel A -G. .. 22 a 

blcaitonate , Reaction intween prlmarv jK>ta.‘^ium 

. phosphate and inereasliig quantities of during 

iKilllng Wliullseh and Dhtrleh 486 a 

Cjilclum carbide , Action of bromine on Barnes ISa 

furnace gases 8rhUtpfer 1''8 a 

Industry In Bavaria 1 ^ IR 

Industry In Norway 13 IR 

Industry In .Switzerland 220 R 

Manufacture of 

Baumann 18‘'A 

(P) lUld. and International Nitrogen Co 1'.)2 a* 

and nitrogen, Variety of earlKin formed in reaction 

between . Remeh; and Rassow . . . . 495 a 

Calcium carbonate . Grinding O’) R>»n and Se.aman 2.I2.A 

carbonate ; Natural In ndatlon to chemical com- 

poaltlon, bacterial roiiteuts. and * rop-produclng 
power of very arid soils Conner and N^yes 166 a 

carbonate ; Reaction of liquids which are laturat<xl 

with . Bjerruni and Gialdbaek 0I4 a 

chloride; Prrwrntlng volatilisation of ammouiacai 

uitrogon by means of Stutz^r 699 a 

rhlorldo; Holldlflcal Ion i>oints of mixtures of sodium 

ehlorido, potaaaturo cidorldc, and Lantsborry 

and Page ^ 

citrate; Purlflcatlon of . (P) Golding and otiwrs 174 a 

compounds ; Iodic aeld a« microchemioaJ reagent for 

•olttble and inaolublo . 4S9 a 

Oalciam cyanamMc : Anparatua for improving the gr^o 

^ . (p) Oox. and American CyanamW Co. 488 a 

AUnmpCa to obfcaln crude free from dwt.* Oato 2^ 

OkMam carbide etwieoi of ortMle . Maly . . 74 a 

Qkl^m cyanide from . Landti 

SSSSiititf Granalatlu . <P> Thraac 20U 

cSiSSmw maBafaeiure of «5dF . W U«f .. 


Calcium iyanamlde — continued. 

Decomposing crude mixed with a liquid by means 

of carbon dioxide. (P) Zamiko * 408 a 

Decomposition of crude . (P) Chem. Fabr. Kalk 488 a 

Determination of cyanamldn and dicyanodlarokle in 

. Marqueyrol and others bliSA^ 

Determination of cyanamide nitrogen in crude . 

Neubaiier . . . . , . 704A 

Electrically heating the reacting materials in mann* 

facture of crude (P) Novak . . . . 488 a 

Granulating . (P) Barbe 8 T»a 

tlranulating for use as fertiliser (P) Saves .. 760 a 

Improvement of crude for use as fertiliser. 

Baumann 276 a 

Influence of Iron oxide and sodium Chloride upon 

fertilising action of ly'mmcrmann and 

Elneeke . . . . . . , 76 a 

Influence of storage on nitrogen losses and nitrogen 

chaagtis in crude Meyer and Gorkow . . 75A 

Inorganic Irapurltp^s In cru<le Baumann 379 a 

Vfanufacturo of ammonia from -- — . 

(P) Brodtkorb, and Norsk Hydro- Elcktrlsk 

Kvaelstofaktiesclskab . . . . . . 295 a* 

(P) Otto und Co 448 a 

Manufacture of ammonia and dievanodiamide from 

crude (P) Htlckstoffwcrke Ges. ,. .. 404 a 

Manufacture of cnide . 

(P) Duchemln , . . . , . , . . 488 a 

' (P) No\ak 48eA 

j Manufacture of cyanamide solutions from crude , 

I (P) Danneel, and Elektrizitatswf rk Lonza .. 749.i 

! Manufacture of dry ammonia from . (P) Wiede- 

i mann . 656 a 

^ Afanufacture of Portland cement from waste product 

from decomposition of Baumann . , . . 599 a 

i Means of emptying the furnace In manufacture of 

I crude (P) Dlcni'mann .. .. ., 420 a 

I o\en (P) Cox, and .Vraerlcan Cyanamld Co ,. .. 191 a 

, Physiological action of crude Siebner . 498 a 

1 Preparation and proiiertles of pure . Kamcyama 818 a 

; production in Germany . 382 r 

Production of non-dusty crude .. .. .. 360 r 
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Dotonnination of — in bibarbonatoi in proMuco of 


^tormlnation of in Insolable carbonatcl. Roblnsra 687 a 

^termination of in mooriand water. Kodt . . 666 a 

Determination of solvent in water. Noli . . 681 A 

£nri^ln|^^^mosphere surrounding plants <»vlth . 

fertiliser ; Use of blast furnace waste gases as 

Riedel .. 125A 

Influence of atmospheric on alkalimetrlc titrations 

with phonolphtlialein as Indicator. Druhos . . d7BA 

Manufacture of . (P) Nowhouso. and AUla- 

Chalmers Manufacturing Co. . . . . . . 204 a 

Manufacture of acetone and — — , (P) 8oc. Anon. 

Aci^rles et Forges do Flrmlny 44A 

Manufacture of a highly eiliclent absorbent for . 

(P) Von der Heido .. .. .. .. .. 406 a 

Manufacture of tochnioAlly pure nitrogen, hydrogen, 

and from natural gas and ulr. (P) Kermau . 207 a 

^Ilcro*analytical determination of water and In 

minerals AlmstrOui 176 a 

3ricrO'aaai>tlcal determination of oxygon, oombustlblo 

gases, and . Si hmit-Jenacn .. .. .. 310 a 

reeonlers and tliclr applii-.ation in boiler efficiency 

control. Oldliam 14 4R 

Recovering from gases. (P) Deutsche (Jxhydric 

A.-0 783a 

Reduction of by extremely finely divided hydrogen. 

ZenglHdls . . . . . . . , . . G90A 

Treatment of garbage and proiluctlon of — therefrom. 

(P) Danks 40 a 

UtUlsHtion of impure gasas containing . (P) • 

Riedel .. .. 48dA 

See aieo Carbonic acid 

L^rbon monox kie : Apparatus for indicating and recording • 

quantities of in hydrogen or gases containing 

tW same and for like purposes. (P) Rldeal and 
Tavlor . . . . . . . . . . . . 23A 

Determination of In air contaminated with motor 

exhaust gases. Teague ... . 768 a 

Direct formation of by burning carbon In pure 

oxygen Midler , . . . . . . . 217 a 

Eledromoilve activation of . (P) Hofmann .. 416 a 

Klcctroraotlve aitlvltv of . llotmann .. .. 510A 

lateractiou of steurn and as wndltlouoiJ by iron 

oxide and by copi»er Armstrong and IfiUllUh.. 446 a 
O xidation of — — . (I*) Hofmann .. . 431 a 

Production of In llamcs of gases. Kllng aud 

Florentln ... 147 a 

Rapid det^'mdn.vtlHn of in air. I.amh and Larson l.t2A 

Removal of from air. Ijjmb and others . .. 424 a 

Removal of from g.^s mixtur<‘S. (P) Frinkel 742 a 

Treating ga^is contalniag in connexion with 

synthi'sls of ammonia. (P) General Qjemlcal Co, 
ai>d I>e Jahn . .. . .. .. .. 548 a 

Vnlform movement of flame In mixtures of air with 

uilxtures of midhane, hjdrogoo, and . Payraan 93 v 


L'arbon let racidorldo lire extlnguUlic rs . Polaonous gases 

from — - Heldni r and othe.rs .. . 397R. 8 (K)a 

Velocity of adsorption of bv charcoal lIurocHl.. 424A 

L'arbonaoeous m.'»ti*rlals , Apparatus for dbt Illation of ' 

(P) llurncy . , ... . 149 a 

(P> Perrv ,. . .5111. 56«U 

(P) WalAce .. 748 a* 

materials. Ap{>aratus for recovering oil from 

(P) Wallaiv ... .. 743 a* 

materials; t'arl>oiilsinK . (P) i lln .. 685 1 

matoriala . I>e8tru(lhc <I1 m 1 ill il Ion of 

.(P) Perkin, aud .Nitrogui Produita and C.-irbldo 

('o. Idd 

(PI I’oorv .... 814 a 

materials; Kxtractlng hvdrocarlMjns from . 

(P) Rook ... 593 a 

materials; Heating of vertical retorts for dLMillatlon 

of . (1*) Weit and ot)»ci-* 81 tA 

materials; Manufacture of h)drc>c*xlHm liquids from 

— — . (P) IUniS!«cau 716 a 

roateriais; RotorU for distilling (P) West and 

others .. 74iv 


[>arbooate rocks: l>etermlnat Ion of tombu»(iMo matter 
in — ■*. Kii'klner ami otiicrs 


rartKNiates : Oonductoroctrlc titration of - - KoltholT 

Detttitnlruitiou of carbon dioxide la Insolubio . 

Robinson v . • 

InveaUgatioo of rolxtures of phusph.stcs and • — — in 
presenoc of ca pillar lly actlvi’ tndUators of aidd 
a^ sJkallnOi nature. WltHilsidi and l>ie(iiih , 

Investigation of in presern’C of cag^llarllv aidlve 

indleaiort of acid and alkalluo nature. Wiudisch 

and Dietrich 

Mjiattlactnrs of alkali . (P) Hone and Van Haaren 


Garbonatlon of bevtrages; KIccUIcaI (P) lUoom.. 

Oarbonkt add ; Coodoctoroetrlc titration of . Kolthofi 

ProkMoumd aeUoo of on slllcatca and quartx. 

XaUldDon and Marchal ^ • • 

Sm Ckrbon (Moxkla 

Carlwttiwm natoiia): UtUhatloa of low-m^o in 
WMmlMltm of Portland ootatai. ( P) • • 

' mmmm j OnaUtoatlon of . •(?) Stradto 
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400a 
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480a 
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Carbonisation of bituminous substances; Twodshainberod 

shaft kiln for low-temperature . (P) Toffont- 

gasung-Stauber Ges 815 a 

of cellulose, peat. etc. by treatment under fnnssaro 

and heat in presence of liquids. (P) DUhnller .. 816 a 

of cool, carbonaceous materials, oil shales, and the like. 

(P) Christopher 441 A* 

of coal ; Comparative method of determining heat of 

— — . Weyman . . . . . . . . . . 158f 

i of coal ; Semi-coke obtained by low-tempcraturo — — . 

Fischer and Gluud . . . . . . . . R18 a 

I of coal in vertical retorts with steaming . . lOOR, 807 a 
of fuel in vertical coke-ovens and the like. (P) Davies 148 a 
I Low-temperature — — 

Fischer and Gluud . . . . . . . 258 a 

Tern . . . . . . 64A 

low-temperature ; Distribution of the nitrogen of coal 

on . Gluud and Rreuer . . . . . . 259 a 

low-temperature . Suitability of German coals for . 

Fischer and Gluud . . . . . . 258 a. 258a, 250a 

of peat , Oven for - -. (P) Schrdter . . . . 895 a 

j plants ; P'uriiace gates for . (P) WclU . . . . 327 a* 

plants , Withdrawal of gases or vapours from — — . 

I (P) Davies . .. .. .. .. 610 a 

retorts. Meihuidcallv operated coke-withdrawing appar- 

I atus as applied to inclined and vertical . (P) 

i Mitihcll 640 a* 

. Variations in effret^'d by temperature changes In 

the top of the coking chamber Middleton . . 94 a 

I of wooil and other carbonaceous material. (P) Welts CSOa 
See al»o Coking 

Carbonising artules (P) WUbur and others .. .. 694 a 

See alto Ciise-liardcniiig 

j Carbonising macldnes for fibrous materials. (P) AUsop and 

others . . , . . . . . 185 a 

wool, cotton, or like fibres , Machines for . (P) 

CharlcHworth .. .. .. .. .. .. 12 a 

Carbons. See under Electrodes 

Carbonvl chloride Paterno and Mazrucchclil .. .. 333 a 

Adlun of on industrial irou containers. Del4plne 

and Vllle 403 a 

Decomposition of — — i)v water ; estimation of escaped 
I pasi-s Dilcplnc and others .. ., .. 403 a 

Deteitlon and e^jtimatlon of free cldorine in . 

Dcl^plnc 402 a 

DetiTminutlon of bjdrogen chloride In . DeUplne 

and others . ., .. 403 a 

Determlnaliun of In titanium chloride. Delfpino 

and l-afore . . , . . . . ... 403 a 

Preparation and properties of . Pope and others 377 b 

Cart>ox>l groutis , I'.liininatlou of from (Mgaoic adds. 

' (P) >larsh 582 a 

Carboxvllc aiids .s>e under Adds 

I Carboys, Mamif. »ct are of (P) Brown, and Spring 

8top|¥'r ( o . .. .. .. 336 a* 

Cardboard and the like , .Machines for manufacturs of . 

(P; Thirv 654A* 

and the like . PrmliK t ion of a pa&to for the manufacturs 

of iP) lAittero .. ,. .. .. 613 a 

Rendering grease- and water-proof. (P) Bueb- 

j binder •63 a 

Cardenas .See utider Cuba 


•Carrainle add Dlniroth and Kiramorer .. .. S99 a 

Cam.alllte . Extradion of potassium ehlorldo from bjr 

the cold pnveess (p) Kallwerke Grossheraog von 
8at bsen A -G . and Uopke . . . . . . S34 a 

8oparatl<>n of i»>t.»ssluni Ralls from . (P) Salxwerk 

Heilbronn and others .. .. .. .. 405 a 

Cjirrots ; Eifect oP cooking on water-soluble vitamin B in 

MUIer 830 a 

Extr.'idlon of fat-soluble factor of by solvRiits. • 

Zllva * C09A 

Carvacrol . Fusion of sodium p-cymenesulphonato with 

sodium hvdrovlde for production of . Gibbs 

and riiillips . . . . . . . . 278 a 

CArvoroenthol , Resolution of Inactive into the optical 

anti{KHles P.sollai .. .. » .. ITSa 

Carvomeuthols , Isomeric . Paolini .. .. .. 173 a 

t aso-hanlenlng (P) Whvt« .. .. .. 676 a* 

baths. I'se of raldiiin cvanamlde in Shlmor. . •89R 

furnace (IM IV Bats, and New Proixss MetAis Corp. 838 a 

Industrial ixmtrsi of depth of . Gallt>ourg and 

lUllav 491 A 

the like . Mixtures for locally preventing . (P) 

Whyte . . • . . ftWA* 

See aleo C.%rlHmising. 


• Ca'«eln-alumlalum compounds ; ^Lanufaidurc of water-^ubls 

, — . (P) waiting .. 427a 

Behaviour of dUTen'nt varii tios of a.s regards their 

. incrcaae In viscosity when heated. Cborower .. STOA 
compositions. (P) Dunham .. .. 880a 

Influonix) of method of manufadure on use o( — — • In 

glue making. Ihitterman .. .. 274a 

Manufacture of a ooiloklal sohmoo. neutral to the 

tAsto. from . {V) Moohaupt, and N. V. lurasaa 

Vcreenlgde Fabr. . . . . j . . f04A 

Manufacturs of hom-tike material from . (F) 

W«tm MA, 84SA< 

Proxlmata anal>^ of commercial ^ Brovni ». ItIA 
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Si^Mlity of in dilate sohiUone of aodtam chloride 

'hnd lU dependence on hydroiien ion concentration. 

Byd .. 18U 

Mdutioo ; M&nufartnre of stable . (P) Dunham. . C33 a 

Tripeptido containtnfi tryptophane from . Friinkel 

and Nassau 706a. 

Caaelnogen ; Composition of . Foreman . . 277 a 

Ciaaeara indnstry in liritiah Qulana S8tR 

Ca«U oil. See under Oils, Essential 

Coating Ingots. (P) Carlsaon 787 a 

ingots In vacuum moulds. (P) Henderson . . . . 66'2a* 

molten metal. (P) Earnshaw €9 a 

pottery and like articles. (P) Allen 156 a 

Castings ; Manufacture of . (P) Jcifries. and Aluminium 

Castings Co tK»2A 

Manufacture of sound (P) Griflith . . 457 a* 

Castor beans ; Lipolytic actUlty of soya beans and . 

Barton 340 a 

oil. See under Oils. Fatty 

oil plant In New South Wales lllR 

seed lipase : Splitting of oUs by means of . Sud- 

borough and others . . 840 a 

seeds; Splitting oils with germinating and resting 

. Lalwala . . . . 340 a 

Catalase of bacteria. Jacoby 168 a 

Chemical kinetics of -. Ynmarakl . .. 555 a 

from PkvUnttnrhyi mitu ; Chemical kinetics of — — . 

YamazakI 463 a 

Catalysis ; 

Lewis 650 a 

Maated 72a 

applied to oil hartlenlng. Knopp 128 r 

applied to oxidation of oils Morrell . . . 12.8 r, 153T 

Carrying ont chemical reactions by . (P) rtoi 

Chlra, I sines du RhOne 5H9 a 

in heterogeneous systems Iihar 332 a 

of hydrogen and oxygen mixtures at ordinary tempera- 
tures by moistened contact surfaces. Platinum 
metals as h>drogen carriers. Hofmann and 

Zlpfcl 265 a 

from an Industrial standpoint Maxted . . 95 t 

Of oxyh>drogcn gas by jMiUadlum mixed cryitaN. 

Tammann 515 a 

Probleroa lo contact . Ta\lor . 91 a 

Promoter action In PeaAo and Ta>lor . .. 773 a 

Beactivlty and adsorption In laterogencous . 

IWeal 91 A 

Stodks In Mechanism of Inversion of snerteM- 

Jones and lewis . 79U 

Thermal problem In organic contact . HulT 13 '<a 

Catalyst furnaces. (P) Greenwood ami Tate .. .. 39 1 a 

Catalysts for accelerating oxidation pro<esses (P) Piggot . . HKU 

Ageing of colloidal r>e Uocasolano . .. 626 a 

for ammonia sjothesis, PurltU'ation of compHLS-H-d 

gaaes for tt»atlng . l)a\N 401 a 

Apparatus for making . (P) Richardson, and 

Swift and Co . *37 a 

Compoaitlon for making <P) F.UU . .355 a 

Effe^ of surface oxWafljn on inetallle — Iluri*Tt . . 391. A 

for hydrogenating oUa , Manufadurc of 

(P) KlIU ... . . 790 a 

(P) Moore, and Brown Co. 791 A** 

Hhhardson 4594 

(P) Sehuek . 495 a 

for hydrogenation of hard oils ; Preparation of 

(P) iTlmora . . . ' . . . 19 Ha* 

hydrogenation- , Influence of foreign gases on — . 

l^roas . , . / . . 15 t 

lor hydrogenathin Manufuetnre of ’ 

«, <P) Lhltr. and Allbrlglit Ntll Co 30 ',a 

•tP)H.hurk • . .. 418V* 

Maoufarture of 

(?) Boyee, and American Cotton Oil Co .. 477 a 

(P) General Electric (o .. .32‘U 

IP) Sulzl-t'rger 437 a 

for manufacture of acetaldehyde from acetylene, and 
proyss for regenerating siuh catalyst*. tP) 

8oc: di-s AfUrics et, Forge* de Flrtnlny 582 a 

Maaafacture of oxhlatlon (P) Fra/er and Scallono 571 a 

Maeufacture of iwwdrred metals nod re<lucrd metallic 
• cofopounds f»»r u.s<* as — , |JP) Ellis . . 79«U 

for oxidatkMi of ammonia 

(P) Manchot and Haas , l9f)A 

I^ley .... 187 A 

Polsoaing td In hydrogenation. Thomas 1'>T 

for reduction or hydrogenjuion p«n)oaes , Produdloo 

0 # . (P) HssllMon. and otlicr* .. 'M7 a* 

lor aynthetlf prodnctloD of amrwmla. (P) Clancy, aiwl 

Kitipiran Corp. . . . 688 a 

for tniMformatioD of diaio compoondi. Koresyi lcl 

Md oiboft .... 610 a 

OMd tor burdening fata ; Revivifying . (P) MIlRer 

S^laefettfabr A.-G .. .. • • • *59 a* 

used to ^drofMMtion of faU ; Regeneration of , 

SMod^to bydroopatiiin : Rerlvll^g spent . (P) 

Sebftock mCo, A.-O »4A. 756 a 

ammiml aeikm tad tow of mm notion. Artotoitmg 

- ,, S4M 


PAOB 

Ont«lytlo~-«oiiUtMisd. . 

oomblnntkm <d gasos. (7) Kenwood 6d6A 

heiting apparatus. (P) Hoc. Lyonmrtse des BAohauds 

OatalKiquui 828 a* 

oxidation of alcohols.by use of metallic oxides and finely 

divided metals. Mnderens 610 a 

oxidation ; DO.vydrogenAtlon of primary and seooodary 

alcohols by . Moureu and lUgnonac . . 247 a 

oxidation by unsaturated compounds. Bougault and 

Robin ' 63 »a 

reactions In the vapour pluwo ; Producing . (P) 

Canon, and Barrett Co 740 a 

Catechin ; Constitution of , Nlerenstein . . 685 a, 777a 

gambler- ; Constitution of . Freudenberg . . 729 a 

Catechol. Eisner MlA 

in low -temperature coal tar- Olmid 151A 

Catechols : Transformation of cyclohexanones into . 

CuBinano 42 a 

Catecholsulphoncphthaloln. See 3.3'-Dlhydroxybcnzaurlne- 
2' -8ulphonlc add. 

Cathode rays ; Utilisation of thermic effect of . (P) 

Sindlng-lArsen 150 a* 

Cathodes for cathode-ray discharge lubes employing a high 

vacuum ; fncandescence . (P) Gcs. fflr 

druhtloso Telcgraphte 815 a 

, Cattle food ; Manufaduro of from tannery offal. (P) 

I Meyer und (k). 204 a 

1 food ; Obtaining and other prodm ts from reeds. 

I (P) NVrwcrtung InlAmilv-her Vrodukte Ges . . 185A 

foods ; Sugar in . ColllaJ and Splllcr , . • • 06 t 

Hrruttim 82T 

foods /fee n/w Feeding sfuffs and Fodder. 

Caudle ppt settings Mr heeler 332 a 

I potash. See Potassium h.vdroxlde. 

; soda. See Modlum hydroxide 

Ccllolsoblose Ost and Proelegel 421 A 

Celluloid . l>et<rmlnatlon of nitrogen In — with the nitro- 
meter .Nlcolnrdot and Vourloud 1 74 V 

61ms Obtaining prodmt* from -- (P) Pierson 68»jA 

industry. 8proxfon . . ... . 352R 

industry In .laimu 1 76k 

Industry In Hwitxerland - 'lOOR 

or the like , Mannfttilure o( sulmtltutes for . lP> 

Robinson- r>lnd lev and others 14 a. 307a*, 568a 

•like masses, Mnnufaeture of (P) l>rti>fus .. 415 a* 

MaaufaOure of films and jrlates ol * (P) Deutsche 

(VHulokl-Fat>r. . . 2^1 

Manufacture of uidoflammahle - (!’) Dreyfus . 153 a 

I manuf'icturers , Coinblnatloo of Japamse - ■ — ■ . 14K 

prodiids , Reiovering silver from iPI Horton 676 a 

substitutes, Manufatture of — (P) Bajer und Co 624 a 

Celluloa** , Al'SorNoit power for gases, and constitution of 

Oddo 12 V 

Action of nikalhje-enrths on imrustalhms of various 

I kinds of . H(hwaltw and Becker . .. 512 a 

Action of hjdrogen jieroxlth on - - Hsih’r , H17 a 

Adwirptlon capacity of — . Kona and Mlrhaelis . . 594 a 

Apiniratus for bleat blng (P) Bergliiel . 227 a* 

Cantor lectures on - Crtwts . 124 r 

Curboiilsatlon of - —■ bv treatuK'nt under irresaure and 

heat In |ir»s#-nce of llfjnhls (P) BllVvlIler 81 5 a 

Cataivtie avtlon In oxitiallon of M'llson 12 hr, 177t 

Colloidal Hthwalls- 58 a 

Constitution of — Hess 612 a 

cutttm- ; Application to Imluslty of recent researchv'S 

on vlsrosUv of — . Punter 833 t 

and Its derivatives, Contlnuoiu washing aivd dcb>- 

dratiiitn of - • (P) Mliller 400A 

Determination of in rubta r gotKis Kpsteln and 

M(s>ro ..... 343 a 

Determlnaflon ol — - In wcnsI 

l8)re .... 406 a 

Mahood .718 a 

Irtgentlon of woody fltire* with ihlorinc for production 

of . Wacntlg and lllerlsth .. 8I»i 

Disintegrating and extracting llqukl from etude — 

(P) Mrlzcr 5^* 

DlssoclaUofi of monlant salia by Schwalbe .. 58 a 

Drying - - In I'onllnuotis strlj*« (P)Malllckli .. 153 a 

and Us esters Duf Unix and Wollman 528A 

fabrhw; IrnKovlng - (P) Kxportlngenlcure fflr 

PapWr- nnd /.cIlstofTtecbnlk .. .. 185 a 

FertwntaUon of — - FowU-r and Joahl . . 93R 

M Fermentation of for prtjduvl Ion of aeetle arid. (P) 

! Power Gas Corporation, ami Ijvngwell . . 38 a 

fibre*, Manufariura of . (P) f>e C5*w 744 a 

formations ; Pgjdurtlon of . (P) Mlnek 103 a 

Heating with bemtene under pressure. Kiwihwr and 

Hchnekier • 225' 

beml-; Manufacture of — — from wood by the soda 

proeoss. (P) KltUilsen and Klltrlsen .. 7f0i 

Manufictttre ol gas mantles from . (P) Deutsche 

OasgiOhlicht A.-O 

MoBUfoctoro of —— from highly liguifled pUnta. (P) 

•; **^* 

maMtoctare ; MMurarteg and rMotoUM tcMRy of ml* 

mm ot pnal. (?) KUd*- 
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CeUaloae oottiintiaidf. 

nuinafftctiire ; JS«movtog water from the pulp sheet in 

. (P) Wsfner, and AktIeboUgejb Karlstad* 

Mekaniaka Verkatiwi ▼ . . . . e24a* 

HUnufaoture of solutions of or of materials con- 

Ulnlug oellukMw. (P) Zellstoff-fiTbHk Waldhof . . 14A 

Manufacture of from wood or othw oellulosic 

material. (P) Zellstotf-fabrlk WaUlhof. and others GOA 
materials ; Prolonged action of a moderate heat on 
Knerht . . . . . . . 

Methylation of . Denham . . 

Modiflcatlon of in the beetling proccHS. Cross 


640A 
414R 

58a 
: i30A. 3:iOA 


mucilage ftchwaibo and liecker 

^'itration of • 

(P) Claessen 

(P) Vnidafy 

Nitration of webs of . (P) Nledorldndor 

Prcpumtlon and n^ropcrtlcs of a highly oxidised . 

Knecht and Tliomiswn 

preparations ; Purifying and improving . (P) 

Klektro-Osmose A.-O. 

Process of dissolving . (P) Ostenberg, and Inter- 

national Cellulose Co 

products ; Displacing liquids from by other liquids 

(P) Klektro-Osmoao A -0 208 a 

Purification of dilferent kinds of SchwallKj and 

IbM-ker . . 

and Himilar solutions , Manufacture of u uool sulmtltuto 
from — — (P) Glanzf&dcn A -G 

soda- , Elimination of malodorous substances from 
waste gases from manufacture of — (P) 

Schwalbe 

soda- , Manufacture of * (P) RInmun 

soda- . ^lanufacture of from \egetable materials 

(P) Mil Her ... 

soda- ; Munufa<turc of from woo«l. straw, esparto. 

ruslies. banilKX), manilu, and otls^r vegetaftic 
materials by <louble digestion (P) Mdllcr 

solutions, Manufacture of artifldal fibres from 

(P) Sftindner 

solutions, Ms<oslty of luprummoaium (»lbson 

and others 

sulphite-; Iletectlon of in tunning extrnit^ 

Knowles 

sulphite-, Industry of - - - In Swcslcn 
sulphite- , .Method of Indirect boiling m manufacture 
of (P) Ifult 

sulphite- . Itecrivery of cjinenc in manufacture of 

(!’) Akcrbloin 

sulphite- , M aate lyes from manufacture of Sn’ 

und*r Sulphite-celtuloae 

Titration of alkalinity or acidity of Qvint 

Turbidimeter for solutions of Sheppard 

Two-stage pr ‘c*e-« of obtaining (P) Kucli** 

t M' of — an cattle fodder .vurtl and MculxlU 
i tlllsation of pliospboric ai 1<I from auiMTphospbate 

manufacture in saceharlfloation of (P) 

Schmidt, and Chem Eabr Rlienanla 
waste lyes, J>e(OlorLsntlon of — (P) Mljifler 

waste lyes. Dry dL<^tlllation of (oncentrated (P) 

Schncht 

waste l\es, Dry distillation or drying of . (P) 
.\ktieboiagct Cellulosa, an<i 5Lignuson 

waste lyes. Dry distillation of witli strong bases 

in prcfamco of steam (!’) Rinman 1.>A, 624 a* 

WAste lyes, Maiiufaeture of a material reHt*mbllng 

dextriji from (P) Claass 

waste l>es , Material for siring pais'r obtained from 

(P) Michi ... 

wood- ; Maiiufaeture of (1*) Rinman 

wofsi -, Manufacture of highl> -V’urlfltsi a> substitute 

■for ixitton In chemital Imlustrles (P) ^ehadit 
wootl- . ^Maiiiifactun* of material tor nitration from 

cotton and (P) ClacH.'wn 

wood- ; Pnqiaratlon of material for nitration from 

(P) Cliu-sikui 

Cellulose aci'tate Kenton and IVrrv 

nertate comyHwltlons ; ManufaiHure of 

(P) Jar\ls 

(P) SiN'I. and Kastman Kiaiak to. 
acetate (om|)ound» , Non'infiaminable 
l.lndsay. and Celluloid Co 
acetate flltqs on glass. (P) iK'Uts ("asgiiihllcht A -G 
acetate films ; Manufacture of nofi infiamuinbie - — . 

(P> Stex-enson ... 

acetate , KlexHde product having a basis of — — . (P> 

I>uiiont.«nd Hoc Anon, des Ktabl Dupont 

acetate , Manufact ure of 

(P) levcy .. . . 

(P) LInAsay, and Celluloid Co - 

acetate : Manufacture of com tioalt Ions, pgrnnrat kina, or 

artIcJes having a basis oi -- (P) Dreyfus 14 a, 745.V* 

acetate . Manufacture of guttapejcha sulistitute. rvbt- 

«nt to alcohol, from — — . (P) Skaller .. 445 a 

acetate product unalTected by cold , Hamifacture of 

. (P) Knoll und Oo 483 a 

acetate ootutlona ; ihUnufacture of 

(P) Stelmnilg JJJA 

(P) Tyrer 48 Sa* 

acetate oolatioiiaj Manutaciun <rf and of^JoWu* 

lold-like nuMOM. ftlmo. etc., therewith. <P) Dreyfoe 445 a* 
oceUtea; Manufacture of (P) Menowlrti 4831. 624 a* 
ourbomkMtew MnastaotiiM oC v (P) OolMedit 617 a* 


<P) 


460A 

429a 

835a 

718a 

GOA 

624a 


512A 

13a 


541 K 
360 y* 


745a 


74 >y 


54U 


242a 

J41R 


445a 
301 A 


443a 

2S2a 

779y 

404a 


309A 

779a 


445a 

359a 


7191 


779a 

36t)A 


60 A 
3151 
4291 
024 1 

r>411 

541a 


14l 

5191 


281a 

103a 

7^1 

4451 
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Oellnhwe— coNftnu^d. 

derivotivea ; Adhesive for oitldee mode of — (P> 

Bayer und Co. 861 a. 719a 

derivatives ; Oeiatlnising . (P) jijektro-Oenioio 

A.-Q, . . . . . . . . • . 480a 

derivatives ; Increoalng the softness and flexibUlty of 

products made from . (P) Bayer und Co. . . 400.r 

derivatives ; Material treated with . (P) Byers, 

and Products Syndicate • • 242A 

ester compositions ; 51anufacture of mixed . (P) 

Carroll, and EMtman Kodak Co. . . - • 745 a 

esters : Dynamometric examination of fabrics coated 

with solutions of . Clement and Bivlfere 481 A 

esters; Manufacture of . (P) Wagner .. 400 a 

esters ; Manufacture of dissolved or gelatinised . 

(P) Bonwltt . . 541 a 

esters ; Manufacture of lacquers, and solutions or 

masses of . (P) Chem. Fabr. von Heyden A.-G. 779 a 

esters ; Manufacture of plastic gummy material from 

. (P) Clouth 568 a 

esters ; Softening (P) Redlich 264 a 

ethers ; Increasing the softness and flexibility of articles 

in^e from . (P) Bayer and Co. . . 719 a 

hydrate ; Cleaning and polishing powder from for 

UHu in dentriflecs. metal polislies. and the like. (P) 

Slaight and others . . . , . . 15A* 

nitrate. Sef Nitrocellulose. 

phthalate ; Preimration and properties of . l>vey 624 a 

Ceiluiosic materials ; Conversion of Into easily digestible 

fodder. (P) I^'hmann . . • • 423 a 

materials ; Digestion of with the aid of chlorine. 

(P) Franz . 745 a 

materials , Direct estimation of lignin in . Klason 482 A 

materials . Saccharification of with gaseous hydro- 

chlorlcacid. (P) Chem. Fabr. Rbenanla, and others 811 a 
materials , Sac charifleatiou of by means of sul- 
phuric acid . ^ 

(P) Zcllstoff-falcr. Waldhof. and Clemra .. 203 a 

(P) ZellstolT-fabr Waldhof. and Hottenroth . . 204 a 
materials , Saccharlfleation of plant material containing 

. (P) Schwalbe . . 346 a 

materials ; Saccharification of with simultaneous 

recovery' of eltrate-soluble phosphate. (P) Cl»em. 

Fabr. Khenauia A -O . and others . . 463 a 

materials ; Wot-carbonlslng of . (P) Testrup, and 

Wetcarbonizing. Ltd. . . . . . . • • 56 a 

plant materials , I'roductlon of foodstuffs or fodder 

from (P) Strahl . . .. 423 a 

substances ; Ikdermlnatlon of reducing values of . 

Knoebt and Thompson . . 71dA 

Cement, acid-proof ; Manufacture of moulded articles from 

(P) Wlndaor-Richards . . 821 a 

Apparatus for manufacture of . (P) Bolilot and 

Dsudignac ... 451 a* 

Burning In ahaft fumat'es. (P) Fcllner und 

Ziegler . 785 a 

Calcining . (P) Helirwoth 491 A 

compositions ; Manufacture of oxysalt . (P) 

Catlett . 821 a» 

Compositions for and manufacture of waterpiroof . 

(P) Badder and others 409A 

Compressed air inlet for kilns for burning . (P) 

Amme. Gieseeke. und Konegen A -G . . 288 a 

^ Effect of calcium sulphate on . Witt . . . . 336 a 

Effect of fineness of . Abrams . . . . 297 a 

Effect of storage on . Abrams . . . . . 547 a 

Exports of .... 384E 

-fibre tiles, flags, 8h<etings, or the like ; Manufacture 

of . tP) Steiger . . 659 a 

Forming a covering and liardening coating on. or Im- 

pregnatlffg articles or plastering of . (P) 

Sanders and Sanders . . . . . . . . 599 a 

Glazing for flreduy retorts and fumaoes« (P) • 

M. Minn * 192a 

Improvement In manufacture of .. 218» 

Industry Watt . .... 7lR 

liidustrv in China . . 65» 

Iiifluemx- of addltiors of calcium sulphate or chloride on 

shrinkage of . Guttiulnn 784 a 

IngrwUcnt . Manufacture of (P) Meye^ and 

('hemlcal Foundation, Inc. , . 547A* 

*' Iron ” Portland — ^ — l/cwia 409 a 

-kiln gases , Recovery' of potassium nitrate from . 

(P) Chemical Construction Co .. • C4A^ 

kilns; Apt>aratU8 for automatlcailv discharging . 

(P) Candlot .. .. 2flA 

^tagnesluro oxychloride . (P) shaw and Bole .. 887A 

Manufacture of : 

(P) .Adamson . . * 491 a 

(P) Baylor, and Louisville Cement Co. . . 118 a 

(P> Smldth Co 599 a 

Manufacture oI hydraulic and alkali from alkolE 

f^rous mineral subatances. (P) Juugner . . 451 a*, 820a* 

Manufacture of from liquid slog in eieetric fumooes. 

tP) Weiinerstrfiin 573A 

Manufacture of point oils suitabte for . (P) Boehm, « 

Ltd., and folhl 241 a 

monafarture ; Recovery of ccnie8t compounds In con- 

nexioa with . (P) luteraatloaal PreclpItaUasi 

Co 167 a 

MonafootoM of from slog. (P) BovetouBe * . . 7850. 

Manufactore of sodium slUoo6ttOiid» and hydiuuUo 

(P) Ksch 57U. 
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Cement— 

Kanafecturd of aolable noUealum compounda and 

^P) BUta, and Kllla-Foitor Co 

Market, for (n Brail. 

market In Spain 

Mixing of . (P) Johnaon 

NoD'poroua . (P) Mulligan 

Portland ; AnalyiU of raw mixture for . Witt . . 

Portland; Apparatus for manufacture of . (P) 

Loaley 

Portland ; Long-time teaU of . lllrol 

Portland; Manufacture of . (P) Krupp A.-(i. 

Orusouwork 

Portland ; JIanufacture of platoa of reinforc^ 

with organic flbrea. (P) N. V. Uollandache Aabwt- 

Oomont Fabr 

Portland ; Manufacture of from waste product 

from decompoaition of calcium cyanamldo. Bau- 
mann 

Portland ; Mixtures of puiiuolana and . Ferrari 

Portland ; Thermal phenomena In setting of . 

Kllllg 

Portland ; Ltitiaatlon of low-grade carboniferous 

material, e g., oil ahale. In manufacture of . ( P) 

Lesley 65 v. 

Prohibition of export of from Germany and Den- 
mark 

raw roateriala ; Beactiona of during heating. 

Nacken 

raw materials ; Treatment of . (P) Cappenberg 

Befractnry . 

(P) Booth, and Ramsay and Son Co. 

P) McMinn 

rich in alnroina. Kndell 

BoUry kilns for burning . (P) Fasting .. 

and similar producU , Manufacture of . (P) 

*' Llpela *' Chem. Fabr. 

slag- ; Manufacture of In Australia 

•tile drains In alkali soils . . 

Treatment of alkali-bearing rooks for pro<iuctlon of 

with volatilisation of the alkali. (P) Krupp A -G. 
Orusonwerk 

Waterproof . (P) Cat)ot, ami Cabot, Inc. 

Waterprooftng — -. (P) Von I.cskl 

works : Report on by llie Alkali Inspector . 

works In Tasmania 

OBmentlng material ; Manufacture of from gTcen-sand 

(P) Charlton, and American Potash Corp . . 

Oesnenta, caldum sulphate ; Setting of . liaddon lOiR. 

Il^ntal . (P) Andfcscn 

dental ; SeWlng of Lowry and Wilding . 

made from blast-furnace slag , Claadtlcaiion of — 
Lewis 


PidB 


167A* 


230a 

45U* 

207a 

05A 

OOOa 

a37A* 


65a 


500a 

821a 

367a 


751a* 

I8a 

451 A 
751 A 

26a 

519a* 

25a 

601a 

.*<374 

272h 

140a 


307X 
2f>8A 
72.U 
276 r 
30 4R 

103 a 
105T 
44s 
HOT 

400 a 


Oensos of production In 1921 61 R 

Ceotrifugal apparatus with planetary movement (P) 

Mauas 350a* 4t7<* 

ciariders. <P) Del Valle 64 «a 

conoentratom. <P) Schlfferle -U 

dtslntefrating machines (P) Brealey .. 683 a* 


dryers and drying apparatus. 6 ’m under Dryers 
and Drying apparattu. 
eztracton. >Ss« under Rxtraoton. 
filtration. See under FUtratlcm. 
machines' 


(P) Bryson, and Tolhurst Machine Works '12.1 \ 
(P) Mackintoab and others .. 21. 5 a 

(P) Sharpies blU* 

maebinss for atontldng moiten material. (P) Perry, 

and Barrrtt Co. "12 a 

machhies for sugar. (P) Gibson 421a 

pomps See under Pumps, 
ssparators. See under Separators. 

Owttlfoges ;. Btnrgeon self-dUrharglng for separating 

solids from liquids. Slurgfon 2-16T 

taper- ; Bharples . Monrles 23 IT 


I 


I 


Oenmic articles ; Mannfactnre of r^^fraetory . (?) i 

Horn, and Chemical Fonndstion, Inc 866 a 

compQsitioo. (?) Gcrt>crf and Cltemlcal Foundation. 

Inc, . , . . , , , . . , . . iOOi 

composition ; Plastic (P) Buckley .. .. 268a 

lodtietry ; Lead proWrm In ih«* Petrlk . . 722 a 

materials ; Grouped dlrcct-flrcd furnaoes for . (P) 

^ Herda 821 a 

materials: Quick detcrmlnatloo of porosity of ; 

Bertrand and Boulanger fiMa | 

OeramJe Society 85 r, 146a, isoa 

OnnURie ware ; Dryers for ? (P) BQhrer .. 268 a | 

Qneol feeds ; Treatment of by dry heat. AtsnssolT ; 

and Johnson 243 a ! 


Ctnoli ; Aotomatle iodkator of motstnre content of 

Obopto 

DstermtnaUoo of sMistnre content of . Nelson 


and ibelr panels ' Apparatos for ssparattof and puri- 

fyteil . (h H^atohoitom 

B^ltf of — ^ lAm 

Cmaito: Alithrafe method for datsoUogadolteratkia of 

will panfita. floMtkof 

Oarte oo mj w m di t Deitoiioa of bjr metai of dtphotyl 

ArndyatiTm. fdfl 


707a 

ICOi 


fi7U* 

702a 


S48A 

mk 


Cerium ; Dotection of . Fetal 4fiA 

Cerium .carbide ; Behaviour of^ towards nitrogen. 

'*Flohier anA 8ch5lly .. .. ‘ 280 a 

Oorotio acid of Olilncse wax. Oascard 405a 

Oeryl alcohol of Chinese vlax. Oascard 405a 

Celraria ulandira as'protectlvo colloid. Quibier and Sauer . . 43a 

Cevino : Identity of sabadlnine and . Ueu and Mohr . . 80a 

Ceylon ; Plumbago situation In 43R 

Trade of in 1918 43A 

Chaff hydrolyied by Beckmann's process; Nutritive value 

of . Voitr 666 a 

Chamber ovens See under Ovens. 


Chamois hjather. See under lAiather. 

Chamoising. Sre under Tanning. 

Channel cat flsh oil. See und^r Oils, Fatty 

Charcoal , Adsorption by . Relation of acrvleo time 

to adsorption and absorption ; and relation of 
oxygen and charcoal Hjwry and Hiilett 696 a 

Behaviour of with respect to dilorlno. Boliart 

and Adams 424A 

blood-: Adsorbent |»owcr of ‘ norit" compaa'd with 

tl»at of Kruyt and Van Diiln .. .. 814 a 

coconut-; Density of Mcl^aii 540 a 

Distribution o( acetic acid bet « ••in water and . 

Pickle* 596 a 

KITect of pressure on adnurptloii of gases by . 

Pickles 643 a 

Filter- . (P) WistflilliUio Mlucralolsverke bthmlti 

u Von dcr Heyde . . . . . . . 258 a 

Jlcat of adsurptiou of vajKiirs on , Ijimb and 

Coolldgo 557 a 

Increasing the absorptive capacity of (P) Bayer 

und Co 778 a 

leatlicr- ; Manufactum of high-grade for ivardenlng 

shH*! and Iron, with (dmulUncous cxtiadlon of fat. 

(P) Lindner . .. . ... 419 a 

Manulactun' of highly act^o docolorUlug , (P) 

KnhpHmacher . .. 815 a* 

Manufactua' of highly artUo gramd.ir s-gi-tahlc . 

(P) \cr’-'ln Cheiii Fabr In Afatinlnlm . .. fi85A 

borptlou of vapours by — MHtafsoti , . 447 a 

sticks, Pre)»aratlon of for riducllon tests. 

AloxandrMcu . ... ... 45 a 

sugar- ; Kllect of he.itlng on al>sorpll\o jHiwcr of — - 

for sulphur dlo\ldc W'lnt4r)wid Ibikcr 9’-R. SC'Ja 
V elo<'ltv of adsorption of chlorophrln and larUm tetra- 

chioride bv Ilarncd . . 424 a 

wood-, Adlvallon of — • - b> h'-ut Iriatineiit Phlll|t 

and others . 9'iR. 441 \ 

wood-, CoinbiisGon of with nitric aihl MUlUr ‘217 a 
wood-, ProjK-rt ie-* of - Pi. kies . . . 611 a 


Chnrc«i*ls ; (liendcal characters of ancient . t'nntrlll 994 

Home propi*r1lcs of - - t'lide ami llul -tl . .. 396 a 

t'lurglug flue gralmd material Into ihaiuVx.Ti* with exclusion 

4»f air t?) E!t/c and Itiume .. 2.')84 

f'haulriUM)gra oil Sre under Oils, Katt). 

tlwbullnic add Freudenburg and Kick 792 a 

tdwcao , Manufacture of F.mmcnllial or SwLss fP) 

Duane . .. , . .. 316 a. f«HA* 

New mclhfxl of testing - -. tieakc . »I0 a 

Hts^rllUlng . <P) Kraft, and Kraft and Brm 17U* 

riwhdonlc arid; Occurrence of - - - HOansky ,, 762 a 

< helldoolum alkaloids, (ladamir .. 80 v, 762 a 

Chemical assistant* . Ib’glstcr of 381 » 

engineering. Moulton 1141 

rbemlcal Knglncering Group .. 1441, Ifl3R, IWl, 226T 247 r 

Chemical Industry Club 869R. 8«lt. 3931 

Chemical Industry; Kconoinlc l»otany and . Farmer 157 r 

iixluJrtry , Present |>o*ttlon of flno -. Hill . . 4251 

Itidustry ; Progress of heavy In 1919. Kwan .. 11 

Indiutry ; Tlieory and nradlce in with special 

reference to phvslcal rliemlsUy. Prldeaux 433l 

profemlon ; Ix>nl Moulton and Iho unit) of the . . 2531 

pubihations No><s 4l5l 

reactions Sre under Reactions 
nicmlral SiMlety .. 361, 731, 92l, HOi. 1301, 1051, 

2001. 2151. 3771. 4141 

Increasrui annual subscription to — — 2571 

(Chemical warfare Oil, 401i 

warfare Hartley .. 139k 


Chemical Wasfg Froducts Committee ; Work of the . 

0 Laurto 

enwroicai*. fine ; Progtras of iDdusiry of c — io 1919 

Henry ^ 

SoppllM of 

Chemistry. api*M«1 ; Krall Flseiier’s aasodatlona with 

in the eominunlty ; Symposium on 

Cheno{K>dlam oil. See under Oils, Baaeolial 
Chia oil. See under OUa, Fatty. 

C^iUdreo ; Rmploymeot of in (acAortei 

Chile ; JHMktrory of oinaabir la 

Irtw lad atoel mittttfMifin la 

NMrita Miaillott la 

PoUmham altfita woditatioa lo 

B«il^h••4 oilUntM ta «. 


4831 


Si 

4011 

411 

3041 


4001 

8221 


22la 
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China ; Camphor production In Eoochow 381 r 

Camphor In South ISftB 

Cement industry in f * * • • 

DruK and chemical trade of . . . . . . 227 r 

Future of the chemical Industry in . . 307 r 

Groundnut industry of 120 r 

Tndlffo crop of . . . • . 116 r 

Hcport on conditions and prospects of Jlrltlsh trade 

with , 1919. Fox and others . . . . 320R 

Riiblwr Industry in Hainan .. ?. .. 204 r 

Vegetable oil resources of Shanghai District . . . . 312a 

Cliina bodies ; Substitution of apatite for bone ash In bone 

. Davis . , . . . . . . . . 235 a 

body; Iteecnt research on (ho l>onc — . Hellor .. 235 a 

clay. See Kaolin. 

Odnese wood oil. See Tung oil under Oils, Fatty 
Chlorate explosives. See mul-r ExploKlvcs, 

Chlorates ; Todomctrlc estimation of Kolthoft 155 a 

Theory of electro< hemlcul formation of . Knlbbs 

and Palfreeman . . . . . . . . . . 740\ 

Chlorhydrlns ; Formation of . Smith and Saniuclson <>74 a 

ifanufneture of . (P) CoinincrHal lUiscnrth ('.o 42(iA 

of oleflnlc hydrocarbons; Tktanufacturc of . (P) 

Commercial llcscarch Co, and Itrooks . 704 4 

Preparation of ethylene- and propjlenc- from 

oll-gos. Brooks . . . . . . . . 384 a 

Chlorides, add ; IVtanufacture of organic . (P) l^urrans, 

and Boakc, Jlobcrts. and Co .. . .. 174 a* 

odd : Use of 1.2-dlchlorovlnyl cth>l ether for production 

of organic Crorajlton and Vandcrstlrh< la . llOa* 

acid ; Use of oxahl chloride for producing — — . 

Adams and LIleh .. . .. .. 348 a 

Behaviour of concentrated solutions of alkali * 

during ovdiK)ratlon In presence of alkali hydroxide 
Chorower . GH7 a 

F.tTcct of on iillronKtor dcU nnlnatlon of nitrates 

Wheeler • 332 a 

Electro! vtio decf»mi>o«ltlon of (P) Cataldl . 405 A 

Fadors Influendng the d< t< rmlnatlon of in soils. 

Hirst and Greaves . 419 1 

Manufactun* of alkaline-earth — - (P) Shrolf .. 207 a 

Manufacture of anhvdrous metallic (P) Hulin 335 V* 

Manufaeturo of <hloilne and sidphates from — — 

(P) Bergliis, and Chemical F'oundation. In< 150v* 

Manufacture of metallic (P) Heap an<l Newl>erv 295 v* 

Manufacture of -- - by reactions started by a prim t 

Berger . . &42 a 

Phenomena obM'rved during melting, freerlng, and 
boiling of mixtures of ammonium chloride and other 

. Haciimelsler . .... . 332v 

SoUdlflc.atlon i olnts of mixtures of inctallic — . 

I.nnt.‘'UMrv and Page .. . .. •• 37 t 

Titration of certain with silver nitrate, using 

potassium chromate as mdlmtor Bolam .. 515 a 

Volatilisation of motaU os from ore from UUh . . 194 a 

Cldorlnatod derivatives of naphthalene of waxv conalstencv ; 

XLinufacturo of . (P) Chetn. Fabr Grleshelm- 

Kiektron • • 442 a, 744a 

methyl carlKinales Kllrig and others .. .. . 206 a 

inethvi formates; Industrial — - and their analj-sls, 

l>el<^pine . . .... 205 a 

iiltronaphthalcnef^ MAnufn(ture of (P) Matter 442 a 

produc-ta of mineral oils , Prtparation of hjdrocarbons 

and organic oxvgcn conii>oundft from . (P) 

Bcrglus and l.and»lxrg .. . .. •• 38r)A 

Cldorlnatlon of aromatic bubslanccs. (P) Morris and Co. ^ 

and Morris .... • 3 _‘>a 

of aromatic subatnn<vs ; Apparatus applicable for — — . 

(PI Morris and Co. and Morn^ ‘-91 V 

of bo n sene , Klnctb'S of - IPmrion .. 4fMlv 

of ethylene In prcscinc of «nliium ildorlde. Smydbe.. 312» 

Chlorine; Action of on plant* CfUCrln and Ixjrniand 274 a 

Behaviour of charcoal with respect to — — . Jkjhart ^ 
and Adams • • 424 a 

colls; Klcrtrolvtlc - ^ 

(P> McDornxtn, and ric( tro-(^icnilca1 (o. .. M^a 

(P> Patterson, and Magara Vlkall Co .. 517\ 

WlMH-ler . • . . 

IVtcctlon and csthnatiun of fr. e lu rarlx)uv I 

chloride. IhdCplno 40 ‘..a 

I>ctermtna(ion of — In bviD, f,T»cs, and urine. 

Halverson and Wells • ^ ' 

iK'tertnlnatlon of with the n. phcloinotcr^ Ixirab 

and others 

Determination of organic bv the cliromlc add 

method. Habertssm , 

Klcictrolvtiers for inamifacturo of alknii and 

(P)‘ Hepburn . 40oV 

Klcctrolj'tlc decomposition of onhvdroiis tnagncalum 

chloride and i»roductlon of inagncslum and . ^ 

(P) AalicToft .. 

Ele<d.roroetric mlcro-detcrmlnatlon of . Kona ana 

MlchaeiU 

eaa ; Sterilisation of water bv . Arthur . . 41-R 

Interaction of hydrogen and . Chapman and 

Whiaioa • 

Liquefaction of . (P) Henderton, and Niagara 

BmelUng Corp • • 

NUaufacture of aikall and tT". 

•tMUolyilo procoaw*. Clialeyir 105 a 


PAGB 

Chlorine — eonfinued, 

Manufaeturo of hydrochloric acid from free *. _ 

(P) Conaolldlerte Alkallworke Ma 

Glbba • • 616 a 

6Ianufacturo of from hydrochloric acid or ehlorldea. 

Baumann • • 740A^ 

Manufacture of packing materials resistant to 

(P) Wallace and ricrnan .. .. .. •• 214A 

Manufacture of suIphaGia and -. (P) Bergius 63A, 166A* 

Printing coloured elfects fast to •• Brandt .. 668A 

Purification of water wltli . (P) Candy . .. 182 a 

Itcndcrlrig leather rc“istnnt to . (P) Askenaay 400A 

.Solubility of — — In solutions of sodium chloride and 
j and of hv«lrof hlorlc add Ollvcri-ilandnlA .. 687 a 

I StfrUIsIng liquids ]>y means of (P) Volland .. 672 a 

I works ; Jlcimrt on — — by the Alkali Inspector . . 277R 

’ Chloroacctati-H ; 4'«c of 1 2-dlchlorovlnyl ethyl ether for 

production of . Crornjdon and Vandcrstichele llOR 

Chlorobenzcucdlsulphonlc add prepared according to Ocr. 

; Pat 260,563 ; Structure of the . Olivier . . 15lA 

1 2 4-ChlorobcnzcnpdLsulphonlc acid and its transformation 

Into the syinmttrical compound. Olivier .. 161 a 

Chlorobenzenes ; Analysis of industrial . Bourlon and 

Courtols . , . . 466 a 

Analvsls of Indii-strial by distillation Bourlon.. 426A 

Catalytic adlon of aluminium in the preparation of 

Meunier . . . • 626A 

1 Impurities in henz« nc separated from industrial — . 

Bourlon . . 480 a 

Pbyblco-chcrnkal in< thol of analysis of industrial . 

Boll non . . . . 425 A 

Chlorobcnxol , Mtraliiig (P) Hcyder, and Williams- 
burg Cheinhal ('o ..... 262a 

Clilorolienrovllx-n/olc afid, Manufacture of . (P) 

Wel.s.s and others .. .. 743 a 

ndorocarbonlc ost^ rs Capfdli . , . . . . . • 673 a 

Chloro-compounds , Combustion of organic by chromic- 

sulphuric acid mixture Guyot and Simon .. 861 a 

Cliloro-derlvatlve-i ; 1‘rfparafion of from sulphonic 

d<*nvatlvea Datta and Mlttcr .. .. . 172 a 

-derivatives of propvlcne; Jilanufacturo of . (P) 

t ulon Carbide Co . .. .. .. .. 174 a* 

1- Chloro-2 4-dlnltrobenr<-nc , Vn^paration of picryl chloride 

by nitration of Frankland and Garner .. 257 t 

2- Cliloro-5 6-dlnltrocymcnc Lubs and Young . , . . 82 a 

<)-ChlorodmItrotolucnc8 Morgan and Drew . . . . 623 a 

0-Chlorocthyi phosphate Fisther and PfAhlcr .. .. 790 a 

Chloroform; Antiseptic action of . Salkow*8kl .. 702 a 

from coke-oven gas Dev . .. .. 349 a 

Determination of Schllcht and Atisten . . 526 a 

Testing of Mr . .. .. 312 a 

Chlorogcnlc acid, the tannlu-hke constituent of cofTtx;. 

FreudenUrg . . 

Chloroplcrin \>tlonof on the higher plants Bertrand 

Action of on i>.araaitea of wheat and on rata. 

Piiittl .. .. 

Action of — - on yeast and on flora of wine. Bertrand 
and lloscnhlatt .. >• 

, .Active chlorine in sludge from manufacture of . 

Trumbull and others . 

, C/omparativc action of - — on the weevil and the 
trlbolmm Bertrand and others 

lv*( ruction of while ants bv Feyiaud .. 

Inllin net* of t4*mtx*ralurt' and other physical agents on 

insccticid>4 power of Bertrand and otht'ra. . 

Influence of varying quantities of lime on yield in 
manufacture of — Trumbull and other* 
Intor^dubiiuf of — - and water. Thompson and 

' Block 

I Manufacture of • 

' (P) King 

, (P) Orton and Poiie 

I Velocity of adsorption of by charcoal. Hamod 

(P) Claaaa .. 


(iilorosnlphamlJes , Manufacture of 

Choeokate ; Apiuiratus for .ivollng — 
Apparatus for grinding or mixing 


(P) Saw 

. (P) %)6tra- 

neckv 

Ctxfllng chanilH'rs for (P) Four* et Proc Mathv 

Manufacture of (P) Whltham 

Cholanlc acid . Transformation of cholesterol into . 

Wlndlsoh and Neuklixiicn 

riiolcrterol, meta- ; Pnqurallon of (P) Llfschlit*.. 

Cholesterol ; Neplu lomctrlo valuas of Osonka 

Transformation of into cholanlc acid. Wlndaua 

and Neiiklrchoa . . . . . • 8lA 

Cholic achi ; Manufacture of an acvl dcrlv'ativo of . 

Riedel A -<J 

Obtaining from bile. (P) W'kland .. .. 6*5 a 

Manufacture of salts or compounds of and 

of Us higher homologucs. O’) Verein. Oiem. 

Werko A- « • 


274a 

383a 

883a 

4»8a 

832a 

171a 

671A 

80a 

832a 

831a 

• 

247a 

627a 

424a 

683a 

78a 

466a* 

310a 

^466a* 

81a 

676a 
417 a 


Choline : 


43a 


Chosen. See under Korea. 

Chromatos : Isolating or purifying alkaU . (P^ Soc, 

Ind. d«s Prod. Chlm. 448a, 460ii 

Photo-oxidation ot organic coinpoinida by . 

riottiikow ^ 

a 3 
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Chronifttes— . 

TiMsfonaiat •MtoM . 

* (P) 800 . Ind. do Prod. Cblm W 8 a* 

» (Pi Vll 

OtTomo'AtoiB ; ManolMturo of . (P) Hultman . . 646 a, 820a* 

'Oickel AtMl. iSw undfr Chromlom. 

' ow. S«$ under Chroniluin. 

•teel. Sm under Chromium, 
turning liquors. Sm under Turning. 

Chromed dyeings ; Futnesj to fulling of . Beyl • • 17A 

Chromic acid; Continuous proccw for regeneration of 

. McKee and . . • • • • ^ 

Con version of sodium chromate into . (P) Soc. 
lod do Prod. Chlm .. /• 

lodomotrlo determination of in lead chromate, 



Chromic chloride solutions: Action of neutral chlorldin) 

upon . liaklwln • 

OiWe; Conversion of chromate and bichromate of 

sodium and i>ota 8 »lum to . (P) Mooney . . 287 a 

sulphate ; Conversion of chromate and bichromate of 

sodium and potassium to - — ■. (P) Mooney .. ~87 a 

BUlplmte ; New complex form of . Wocoura .. 10<A 

Chromite In India . . 

In C. 8 .A. In 

Chroroium'cobalt-molybdenum aUo>' 8 , .\nal> 8 ia of . ^ 
damp and Harden 

'Containing iron aUo\« ; Manniarture of . (P) 

FahrenwaM .. 

Determination of in steel. Coldenberg . . HoA 

Electrolytic . Sargent . 

Influence of atmospherle oxygen on lodometrlc deter- 

rolnatioa of . Melndl . . ^ 

Influence of on corrosion of iron and steel ^ 

Richardson and Richardson '»-A 

Influence of vanadium on d. tennlimtlon of in 

hlgh-ap*‘ed tnugsten-sU'cl. Slaalk 8»9i 

-iron alloys; Mannfaeturo of (P) llaltantlne .. .h<a 

•nickel allovs for thermo-couplcfl (Pi Hcraeus . . JiSa 
- olckel steel. (P) 8 i>eeT . . „ , . , 

•nkkcl steel for aeroplane shafw, Manufacture of 

, Kothny . . , . , ' , 

•nickel steel ; Influence of deoxidation and duration of 

solkllflcatlon on electro *^*°**”*^„, « .i<i 1 i 

•nickel steel shelte ; Manufacture of — — (P) Hadfldd 8 -.U 

•nickel stceb ; Brittleness in Rogers 4...1A 

•nickel steels ; Sulistltutps for Kothnj HAa 

•nickel steels ; Teroi>er-brltlleness lu ttrea\es 

and Jones . • • • 

ore deposits In Asia Minor . 

ore productloo, etc . In 1913-1919 . 

ore* . Occorrence of In booth Africa . . 2J »R 

production etc , 1913-1919 ... . SPUR 

Separation of Iron, alnrolnlum, glnclnnm. thaniam. 
rlnsoDlnm. and — by means of sodium carbonate 
Wenger and Wuhrroann ■ • - V*”* 

Srparatloo of manganew and — Henwhkowltsch JTmX 
-atMl alloys (P) Cox, and MW%ale Steel atid Ordnanc»' 

In steei; Determination of small quantltkii of . 

EiTiUtf ♦I'lR 

•steel; Heat-treatment of high- Fnnth and 

Yatnauchl 

-steel; Manufacture of . 

(P) BalJanthv 

(P) Hlcard, and r 8 Ferro-Alloys (orp .-4v 

•steels containing double carbides. ObetholTct and 

^ 

-stcek ■ Eflert of heat treatment on electrical .reslsthhy 

o( . (Mwards and .Norbury . 

-steels : Physical constants of Mati^a . . «-«» 

4te«ls ; •Tropertk'S of — ? Mwards and otljcrs . 4.VU 

•steeb; Structure of Monyfs nny tiJA 

-ttUnlum-lron alloys, Manufactuir of (!) 

and I' .H Feno-Allo>^ C<wp . . ■ 724 a 

Chromium chromate JovHchlfeh ..1 i« ' 

oompounds ; Action of - ^ - on plant growth PfellTer 

AliirfE WPOA 

compound, Mannlaefure of — - In South Africa . . :I7»R 

hydroxide; Formula of — Jo\llchltch .. -^a 

sntta; Isolation of - (Pi Vis . 

salphate. bask , Manufacture of and Its applhatlon 

toUonlng and other (P) Morel 826 a 

iollihalc ; ConstHntlon tlx- HUc grey comidex 

Eoooora 

ChryNlti oU. Hh under Oils. FV^y. 

Chmboiin bnrk from East Africa and the Cameroons . . ^2* 

.. jsj 

I?) Kelley, nod 

ghBfj MaejMlMtiire d oon-laiUmniablfl • — (P) 

fltevMMon^ fc" . 

Urns ; Prodtt^Ba d cdonted . 

plctam/'^nSwSn d witiiwW <e •WX)'. „ 



CiMiiidninptiF ; Onkmi — — . (F) E»*fcF •• 


PiOB 

Onsol; Cwslneol, • oomponnd, d o*«esol nnd 

Cooking *«•*• 

Delirmlnation (4 . ]^nnefct and 8al»BM .. TOIa 

Determination of in essential oils, Kleber and 

Von Reohenberg, 

Determination of In eucalyptus oils. Cocktag 

o sees. 610 a, 632a 

Cinnabar ; Discovery d In Chile 4001 

Cinnamic acid ; Identification of . Denlds . . • • 678 a 

Citraconic acid; Electrolytic decomposition of alkali salts 

of , Henrlch and Schenk 162 a 

Citric add ; Caking of . I/wrv and Hemmtags . . 105T 

DettM-tion of free and combined . Broekimlt . . 17JA 

Manufacture of : ootaw 

(P) Cltro Chemical Co. of America . . . . M7 a* 

(P) Gohllng and otliers 174A 

Synthesis of . WcUs and Downs 67» 

Citrus fruits; Extracting oils from peel of . (P) 

McDcrniott - • • • 70»A 

trees ; Destroying scale and the like on . (P) 

Bluinenberg 

Civet; Adulteration of Nlvl 6re 763x 

Clarification of salt aolutlons (P) Krupp A.-O (Irusonwerk 668 a 

Clarifiers ; Centrifugal (P) Del Valle 648 a 

Classifying. See Grading 

Clay, add : Addlty of Japanese -. Kobayaahl . . . . 655 a 

Coagulation of and protective action of humic add. 

Odt^n • • • • 24 sA 

l)r> Ing machines for — (P) Irwin and Knowles .. 214 a 

Extraction of alumina from -» . (Pi wlldman .. 191 A 

Fusibility of mixtures of graphite ash and bond — • 

Ix)ng ' • 

and tlx* like , Mining or quarrj ing . ( P) Osmosis Co . 

aed Hlghfldd .. . ^ . V u ^ 

Manufacture of alumina from . (P) Ooldsihmldt ^ 

and otlM?rs . ; ■ „ . • • 

Manufacture of aluminium aulphatc, free from iron, 

from (P) Patderfabr KOslln -G I0«A 

Mauufadurc of crude mkIIuiu alum from . (1) 

Linkmoer -- 

Yfanufacture of dry-pr<-ssod brhka from ~ (i) 

tlwm Jjib flir Tonlod. und Tonlnd -/a-ll Soger 
uml Kramer ... 7 Ma 

Moulding ~ -. (p) Allen . JAU 

Osmotic purlftcatlon of Ormandy .. . . 2J4 a 

I^ciiaratloo of for shaping In the dry state. (I ) 

ClK*in Ub. f Timlnd u. Tonind -Zclt. Seger u. 

Kramer ...» .... o90k 

jirodm-ta , Kilns for burning (P) 

lU-bydrallon of ral<lnc<l — Ijvlrd aijd (JelUrr -4 a 

susiM-nalons , Coagulation of - - . 

Testing — lor lomrctc aggregates. Fuller .. .. 49U 

Treatment of 

(P) Borrhers 67* 

(P) Feldcnbelnwr • 

(P) Flrlsann . , 

Treatment of and manufacture of arthlcB and 

materials therefrom IP) Smith .. ^4 

ware. Burning In lunnd kilns. (P) Ifarrop .. 4^iA 

Clays In British Cohirabla . • ^ 

( Utiialflcatlon of on a ceramic ImssIs Walts 4WA 

Relations h«!tw«*en rlK-mlcal composition. mhTOScoplc 
itruciurr. and ceramic qualltl« of -a - Bertrand 
and lAugulne .. .l. ‘ 

I Itrarolcrosooplcal examination of — . Alexander . . ozoA 
Cleaning compouml. (P) Uorlus and Ha>s .. 8 *a 

nvaterial; Fibrous . (P) und Co. l&A. ^A 

by means of aluminium hydroxide, (P) Buchiwr . . 756 a 

and iKglshlitg powder from ccHuloso hydrate. (P> 

.Hittlgbt and others . . iwa 

process lluchncr •• 

(P) Horkenhach 276 a. 469a 

Clinker and the like; Plant for manufacture of - — . (P) 

Atkins anti t^olquhoun "'"4 

( loth . Art Ion of atmospheric InHuoncrs on 

Graas JJ J 

«c. ' ' ■■ ■ " ”'-* 

made from yarn tn at«l with mineral oil . " ashing - 
(P) Plnagrl. and Aachoner Chem. Werko tUr 

TextlUiHlustric 

Clouds, artindal , Production of Intense • - . (P' Weias 

and 
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Fhtatlon of • (P) Bacon, and Metals Rc<>o\erv Co 
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Fundamental study of Japanese Iwasakl 
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Imports and exports of 
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asKl others 

and the like; Cleaning (P) Conklin .. 

liquid ; Manufacture of so-called . Plnuwn 
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Low-tetnperaturo distillation of sub-bit urolnous 
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output in 1918 . . 6 Se 
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Oxidation of ingredients of bunded bituminous . 

Tldeswell and Wheeler . . 59lA 
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lit head values of 384E 
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prcxlucllon in Belgium ... 257R 
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Reactions of sulphur in in the coking process. 
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Rcooxerv' of by-products from (P) Generator 

A-G ..... SSIA 

RccoNcry of valuable products from ga^^s exolved in 

destmcti\t' distillation of (P) Sklunmgroxe 
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.Studies In the eoinjiosltlou of — - 
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• Thermal decomposition of at low temperatares. 

Illingworth ..HIT 
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Washing • . 
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Mon'au . . 217 a 

Coals, Investigation of o'rtaln coking . Theory of 
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I Miles, and Ross Chciuicai Co 766 a 

I material friun \ iscasc' • 

a (P) Young, and Aspromot Co. 2271 
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MetaUMexungsaahigen vorm. Me UMa toq i Oea. .. 63L 
(P) Alexander 446 
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melalB or Insoluble salts themf. (?) Deohhold , . 838 a 
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Producing materials for . (P) Cleghom, and 
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Protective . (P) Schiller 35flA 
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Manufacture of insulating and protective . (P) 

Stowell, and Stovreil Fireproofing Co 6fi4A 
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Camp and Mardcn 753 i 

Detection and determination of by means of 

nitrosonaphthols. Brenner 250 a 

Elcctro-analytlcal separation of from arsenic. 

Furman 768 a 
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Passivity of . B^era and Thlmc .. ..116 a 
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Sensitive reagent for , Bell net 1 250 a 
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derivatives. Felgl 706 a 
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dlaxotlsatlon to toxicological detection of . 

Guerbet . . 559A 

Cochin-China; Copra production In . . 320a 

Cockle-burr seeds ; Fatty oil of . Rhodes . . . . 604 a 

Cocoa batter See C^cao butter. 

Food product containing . (P) Kestner .. 170 a 

Manufacture of tP) Whit ham . . . . 465 a* 

Roasting by Indirect heating. (P) I/v 7 609a* 

Sw also Clacao. 

Coconut ; Olobulln of Johns and others . . 1B9 a 

group of fats ; Estimation of . Gllmour . . 169 a 

OU. St€ undtr OIU, Fatt> 

Preparation or treatment of (P) Baker, Jun M7 a 

proauetJon in Mexico . 22tK 

Coconuts in tropical America . . .. 
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OodeitM't Determination of Annett and 8en . 702 a 

Cod-liver oil. S «0 under Oils. Fatty. 

Coffee ; Chlorogenic arkl. the tannln hke constituent of 
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Research on in I’ S A. 379 r 
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Determination of nitrogen In Parker . . . . Wi7a 
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(P) Hurei 827 a* 
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problem In the French metallurgical Industry . . . . 39R 

product ; Manufacture of a light . (P) Rodman, 

and Rorlman Chemical fo , 858 1 

protluillon In 1918 ..... . 63R 
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retorts ; Apparstus for extracting coke from . 
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nnd others . . . . . . 29(5 a 

•Inkeg. Sff under J..fikcs 
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(P) Dellwlk. and Teehno-Clicmical I>abc>r.atorIcs. 

Ltd 07 a 

of gaaeous. vaix>rous. or dust fuel; Heating flues for 

- — (P) Da\h'S . . • 55 a 
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products ; Apparatus for gc'iicralliig under pn'Asurc, 

(P) Pal t Ison ^ 290 a* 

products? I*roeess for obtalnbi,' (P) Shea, and 

Hartford Rubl^er \t orks I'o . .. SHa 

^ Commerce Reports ** , Incrcaw' In price of . . . 437 r 

Cotnraluutlng apparatus. (P) Kutsche - . . • 323 a 

machines (P) Kulsehe • • a23A 

and mixing materials, e.g . alkali Blllealca. (P) Phlllli>s 
and Rose • . . • • 

and oxidising apparatus. (P) MacMlIlwi. and Niagara 

Alkali Co ..323 a 

Gommittoea of th« Council 

Company News ; 

Alby United Carbldo Factorlos, I4d. 2«9 r 

American Cvanamld Co. .. 324R 

Angela Nltrato Ltd 2 Wr 

Anglo*Perslan Oil Co,, lAd. . . • 551*' 

AMoeiated Portland Comant Mauufartiirera, LW. la^Jt 

Bwiaol Manafadturem, Ud. 

BiMoheit* Aaaoclailo^ lAd. 2*3* 

Bonkn, Roberta, and Co., • - 

BooU* Pure Drug Co., Ud. .% 
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company N ewt— continued. 

^rax Consolidate, lid 118 r 

Bradford Dyers' Association, Ltd. ^ 

Brimsdown Lead Co , Ltd. . . . . 886 r 

British Aluminium Co„ Ltd. . . • . ^ . . 136r 

British Ammonium Co.. Ltd 444m 

British Cellulose and Chemical Manufacturing Co.. Ltd. ^ 

428m, 444 k 

British Cellulose and Chemical Manufacturing (Parent) 

Co. Ltd. USE. 280 r 

British Cellulose nnd Manufacturing Co . . . . lOOR 

British Cotton-Seed Products, J.td Wm 

British Cotton and Wool Dyers Assoc . Ltd. . . . . ii208B 

British rynnldes Co . Ltd 44m, 248» 

British Dyestuffs Corporation, Ltd 116 b, 188b, 401r 

British Glass Industries. Ltd 2lR, 64R, 225m. 444m 

British Glues and Chemicals. Ltd . . . 189 r, 3l0m 

Brltlsli Oil and Cake Mills. Ltd 244 r 

British Oxygen Co . Ltd. . . . 405 r 

British Pluvlusln Co . Ltd. 811R 

British Sulphate of Ammonia Federation . . . 2()9m 

Brunner. Mond. and Co. Ltd. .. SIR. 136R, 224R. 279R 
Burmali OH Co . Ltd 243R 


Jlush. W J (t Co . Ltd 280R 

Bwana M’Kuhw a Copper Mining Co . Ltd. .. .. 2lR 

Calico I’rlnters' Association. Ltd . . . . 823m 

Carboll Syndicate, Ltd. .. .. .. .. 153m 

Casscl Cyanide Co . Ltd . . , . . . 444m 

Castner-Kcliner Alkali Co , Ltd. . . . 21m. 81m 

OrehoB. i.td Wm 

Chcmlral Products, Ltd. .. . . .. 218m 

Chilean Nitrate Prulucers* Association .. .. 423m 

C.ourtauld8. I4d ... 135R, 405m 

Electro- Bleach and By-Products. I.td. 98B, 1J6R, 244m 

English China Clavs, Ltd. .... 162m 

English OIKU ids. Ltd 20R. 8«6 b 

Explosives Trades. Ltd 262R. 406m 

Gas Light and Coke Co . . . 81m 

Home tirown Sugar, Ltd. . • 228m 

Jurgens, Ltd . . . . . • • • 188m 

Knight (John). Ltd 08 b 

Lautaro Nitrate Co, Ltd. .... 225m 

Uver Bros. Ltd. . 65 b. 11«R. 189r. 324R 

Low Tempterature CarWuisatlon, Ltd. . . 244R, 423R 

Magadi .Soda Co . Ltd . . . . . . • . 405m 

Mond Nickel Co . Ltd 280 b 

New Paccha and Jazpampu Nitrate Co .I.td . 225 r 

Nitrate companies In 1919 . , .. .• 324m 

Nitrate companies ; Amalgamation of .. .. 295B 

North Persian Oils. Ltd . I89m 

Pan do Azu(ar Nitrate Co . Ltd. . . . . 64m 

Peruvian Corporation . . . . • • 20m 

Power tlas Cori>oration. Ltd . .. 20 r 

Salar del Carmen N itrate Co , Ltd . . . , 295R 

Salt Union, Ltd . . 13«» 

San Lorenzo Nitrate Co, Lt<l .. .. .. .. 226m 

Sand, Gl.iss and Foundry Materials (Amalgamated). Ltd. 226R 
Scottish Oils. Ltd . . ... 20E, 248R 

Southall Bros and Barclay. Ltd . . . . . . . 162m 

South Metropolitan GaB Co. . .. .. SIR, 310m 

Soutl) htalforddhlre Jtond Gas Co . . • . . . 98m 

Sulphate of Ammonia Assoiiatlon .. 44R, 886m 

Svnthetlc Ammonia ami Nitrates. Ltd .. .. 209R 

United Alkah (o. Ltd 172m 

United Glass Bottle Manufacturers, Ltd. .. .. 136m 

Unlteit Premier Oil and ( ske Co , Ltd . . . . 172R 

United Turkfv R<n 1 Co . Ltd 66 r 

Van den Berghs, ltd . . . . . . . 64R 

WetvarlKUilzing. Ltil . . . . 42Sm 

Company news .*Fortlgn 65 r. 120b. 173r, 

191 R. 210R. 227R. 245k. 281 R. 29uR. 311E. 348m. 

• 404m. 445m 

Complex Intenial salts In quantitative analysis Belluccl 
(ini .. ..... • 
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Pfenninger 


and ChliK 

Compressing air or other ga<H'? tP) Melins 
Kommandlt^rea.. and Ctonsheimer . 
powdertHl tungsten, tantalum, and the like. (P) 
Pfanstlohl, and W-ansllchl Co 
Concentrates. Sec under Ore. * 

Concs'ntr.stlng : Apparatus for atomising liquids for*purpo«o 
of . (P) Galland 

aimarafus, Perixilatlng and . (P) IJovd 

Effecting Intim.ate contact latwot-n liquids and ga8e% 

for (P) Tjv Bout 

emulsions and susi^nslons. (P) Krause 
liquids . 

(P) FrlwllJtnder . . 

(P) Herrlich • 

(P) Walker, and Colonial Chemical Co 
liquids' Apparatus for — (P) Shaw 

liquids and n-oover) of erv-Bitals ; Apparatus for 
«(P) Grlmwood . , 

materials ; Arqmratus for (P) Lolteh 

ores. See nnaer Ores, 
solutions (P) W’clrh 
tower for gases. (P) Chen 

Concrete aggregates; Apparatus fdf dry mixing of . 

(P) lea . . . . 6iA 

amregates ; Testing ela>-s for . Fuller . . iftlm 

bloeks. slabs, etc. , Manufacture of . (Pf Sdialk Wtm 

ComposUlon impervlotts to oils. spIrHs. water sad the 

Uke for eostl^ . (P) Ivlnson mmI Roberts.. 0144 


Fabr. Orlt'shelin-Klektron 
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Ooneretc— 

Compotlilon for ond muotoetore of waierproof . 

(B) Boddor and othen 400i 

Effect (d^temperatare on mechanical properties of . 

Lea ' 66U 

Effect of vibration. Jigging, and preesnre on fresh . 

Abrams 112 a 

floMB ; Surface treatment of 216R 

Forming a covering and hardening coating on. or 

impregnating articles or plastering of . (P) 

Sanders and Sanders 500 a 

Hardening . (P) Ellis and HIcderor 050 a 

Initedients; Machines for mixing . (P) Kiddie.. 217 a* 

and like plastic materials ; Curing . (P) Bollonby 620 a* 

Manufacture of : 

(P) Dale USA 

(P) Harland and Wolff, Ltd., and Marks . . 26 a 

Manufacture of ligltt for ship-buUdlng. (P) 

Hambloch 751A 

Manufacture of paint oils suitable for . (P) Boehm. 

Ltd., and Mihl 241 a 

Mixing . (P) Candlot 65 a 

pavements; Manufacture of bituminous . (P) 

Henderson 451 a* 

Preparing pumice<stone for use In . (P) Bayer.. 72:U 

Pumice aggregate lor . (P) Harablwh . . . . 26 a 

Belnforced for marine purposes (P) Ferguson 307 a 

surfaces; Bituminous acid-proof coatings for .. 604 a 

Use of boller-clloker for . Kitzsche .. .. 673 a 

Coodensatitm products; Manufacture of aklehydo . 

(P) John 820 a 

products; Manufarture of phenolformaklehyde ; 

(P) Robinson, and Damanl IjK^uer Co. .. 104 a 

(P) Weller and Robinson- Bindley 7i)2A 

products ; Manufacture of phenolic . 

(P) Nash 552 a 

(P) Redman and others 456%, OOSa 

products ; Manufacture of resinous . (P) Dunham 104 a 

products; Preventing phenolic from discoloration. 

(P) Redman and others 605 a 

Condensers ; Aerial (?) I.ltsinger and others tHOA 

By-fwoduct (P) Roberts, and .A merit an Coke 

and Chemical Co. a2flA 

for dtstilling apparatus. (P) Z.'ietkel 470 a 

Gas . (P) Kuffel .'>M9 a 

Laboratory . Friedrichs 2 h2a 

RectlBers and . (P) Bej'cr and others 712 1 

Surface • 

(P) Ehrhart .. , OHU. 740 a* 

<P) Lillie .39 Ja 

for use in determination of crude fibre in feeding stuffs 

etc. Clemens 431 a 

Condensing apparatus ‘ 

(P) Christie, and Wheeler Condenser and 
Engineering Co 52 a 

(P) Morton ... , 712 a 

apparatus, Tubular (P) lUrbrt et Fib et Cle. Oltti 

gasolioe or light vapours. (P) Wehr . 510 a 

liqtiids; Apparatus for evaporating or (P) 

Slerrell, 'vnd Mcrrell-Sioule Co .. 8I0 a 

nttrooen oxklea an<l similar gases. (P) Petersen 020 a 

petrcacum or tar vapours etc . Heat exchanger for 

(P) Irlnyl 8I0 a 

and purifying gases and vapours (P) Roer'ntlial 20 a 

and treating distillates (P) Fleming, and Fleming Co 149 a 
vapenr from a natural gas. (P) Imff} . 810 a 

CoodHioning textile fibres and ottier materiab (P) 

Smethumt .... 01 a* 

Coodvctoowtrlc titrations; i’se of In neutralisation 

aaaiysU. Kolthoff 5 ^a. 530a. SJ^a 

Confectionery; Installation of boiling pans for manufacture 

of . (P) MeCod aiKl others 07 Ia* 

COBf^otnerateff^ fine ores. Iron filings, flue dust, p»irple ore. 

and the like; .Solkllf>lng . (P) Olrserke .. 3<)2 a 

CVmforttbto. Sft under Axo dyestuffs. 

<CoBjotoi Board of Scientifle Hm-letles .100a 

CooiCattt'boitiiig mixtures of li^ilds , Idnary and ternary 

. Atkins .. 38.3 a 

C Vm st me HoB Hfliteriab. See Building materiab. 

s for catalytic treatment of gases , Preparation 

of . (P) Nitrogen- Ges .393 a 

intoaees ; COraotlc sappon for (P) ZIeren 35.5 a 

I of prodoctlOB of a prorluet , Means for automatie 

depending on change produml In radiant 

faergv tir presence of undesirable suteUmrs In the 

iaillaJ material. (P) Logpn 748 a 

CoBvmten. (P) Hieliea and Birkedal 29 a 

Coawyhii f^a; Appstfatos for . particularly for 

dniBlif teuaera. (?) Smallwood . 649 a* 

mateiisli; Apparatus Ux trrecolog and . (Pf 

HsdM and JflOirr 590 a* 

and tieallaf powdere d materiab. (?) Rhode* and 

Coka fi48A 

Ooimyon. (P) P>rl»a. ami FWladatplila Drying Machi^ 

Co. .. .. * SlfiA 

Coakfag ovRsale aakufiaMat. (F) THbea 0174 
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flnaM-j fonrtaued. 

anpt£^; Tubular . (F) Barbet ot FMa ot Cie. 0194 

chmatoert for cboootete and other matorlala. (P) 

Foura at Proc. Mathy 8104 

cboooUte, cocoa butter, or other materiab which 
coagulate when cold; Apparatus for . (P) 

.84vy 784 

coal, limestone, and other materiab In granular form ; 

Apparatus for . (P) Davb 4864 

foods, beverages, and the like ; Means for . (P) 

Price 8474* 

gases ; Apparatus for : 

(P) Hechenbleikner. and Chemical C<mstruc> 

tlon Co. 3234 

(P) Reavelt, and Kostner Evaporator and 

Engineering Co. 8924 

gases or gaseous mixtures. (P) Zack .. 2554 

gases previous to liquefaction. (P) Chcra, Fabr. 

Grlesbeiro-Klektron 740 a 

gases and vapours ; Apparatus for . (P) Bergfrled 61 a 

hot solutions I Apparatos for . (P) itasrhlnenbau 

A.-O. Baicke 477 a. 663a. 712a 

light vai)Ours. (P) Wehr 610 a 

and liquefying gases. (P) Jefferies and Norton .. 619 a 

liquids ; Apparatus for . 

(P) Eiger 5lA 

(P) Hutchinson . . 216 a 

(P) Thornycroft and Co , Ltd., and Thorny- 

citrft 2 a 

liquids in spray systems and cooling towers. Baker . . 213 a 

tower*. (P) Gill, and Davenport Engineering Co. . . 392 a 

Copper ; Alworptlon of calcium byuplants ami its antitoxic 

properties with respect to . Maquenne and 

Ik'inoussy . . , 274 a 

Action of — - on alcoholic fermentation Bchweizer 309 a 

Oiloys eontalnlng valuable meUb; Treatment of . 

(P) If Inch Kupfer- a. Mossingwerke A.-O , 270 a 

and Its alloys; Dcoxkiblng . (P) Strasst'r 03lA 

alloys for firearms ; Manufacture of . (P) Fahrcn- 

waW . OOIA 

or Its alloys; Preventing scleetl\c cornwlon of tnlx-s 

and machinery parts of (P) Voii Wurstem- 

i)erger. and A. -(I der Maschlnenfaur. Esrlwr Wv«s 
und Co 4i:>A, 695 a* 

alloys; Surface-colouring art leles of - (P) Mcrrlmun, 

and Winchester Ke{icating Arms Co 239 a 

.\Iloy's of slnr, nickel, ami , Gulllet . 269 a 

aluminium alloy; Experience with a 91:9 . 

KryniUky ... I 58 a 

-alumlnluin alloy; Manufacture of .So, 12 - - - 

Anderson 780 a 

•aluminium alloys (P) Haywood I17 a 

•aiuminlujD alloy's or hardeners , Manufacture ot rith 

. Anderson 753 a 

-aluminiam-zlnc alloy* rtdi In xlm .Schuli atul 

Waehlert ;I69 a 

-aliirnlnium-zinc . Tlu* t»riiary iMdi-m - - with sjs'flal 
referrtue to the fine (onter of tl>e equilibrium 
diagram Jore* .07 a 

•antimonv alloys. Expansion of Dra^-sco ItfSA 

assay : KKotmlytic Hawley 601 A 

Iwths. Kevlrifylng elertruJ\tie - (P) Hattenweik 

MiHlenwhOJiewelde A -G \orin (•in*la<rg U03 a 

'ttearing arras (A Nortlwni Trriltor\, .tustralla , New 

IIIB 

•bearing samls . Treat inenl of . (P) iW'nedirt a^id 

Kenny 41 4 A 

C.atalytle acti>ity of — - In oxkUtlon of aleoboW 

Palmer 674 A 

-coated Iron ami other metab , beimratlng roi'per from 

. (P) Iflrwh Kupfer- und Mcaslngwerxe A -G , 

and Von Grotthus 6.31 a 

Colloidal - with CHrarvi {Mandsca (leebmi mow) 

as protect Ur colloid Gut bier ami Bauer 43 a 

Content of - In cultivated soils. Maquenne and 

DemouMy .... 74 a 

Deposition of on non-rondurtlng surfaces iP) 

Hmith . . 823 a 

Detcrtkm ami determination oi — by means of nllro- 

natdilhols Brenner ... 25<lA 

l*cicrmtnatlon of eoeffirient of cubical extssnaion ami 

sp<*<IIIc gravity of molten - — tdahl 411* 

Itctermluallon of by means of potosaium thio- 
cyanate ami poUsslurn todkir Bmhns 829* 

Effect of fold drawing on iihysieal |tfopertlei of «om- 

raerdally i>ure - Alkliu llOt. 368* 

Efferta of hydrogen on Hafhenall and Rhead . . 369* 

Kleetrolytlc Oe|ioaltk>n of . (P) Afttbsll .. 4i4A 

Eleefrolytlc de|>t«ltlon of from Impure soiutioiui. 

(F) Grrenawalt 498* 

KiertroplaUng nowxvndarting suhsUnoM with 

(P) I nno 695** 

Extraction of from ore* • 

(P) DalxlH 549* 

(P) Oreraawait 603 a 

(P) 0*i* 549 a 

Extraction of - — from ora* and toiviUNM. (P) Suinuui 

Md PtcMd 389 a* 

RxtraelSoB (ff from atagi tad mldiMfi. (F) Oil«r< 
mawP'tk Plii .. Tr .. .. .. 68U 

fUtrncUoaofvahmhkaMlfibflrow" (P) 

HMi md Mra rtii f W i ito 1614 

lyMm §t me md Xmi 
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CQppeiu-ooniinuwf. * i 

•goldallo^; HardnoM «nd Hblllenoe of Portevin 

and Durand .* . . . « 412 a 

Qro^h phenomena of . Bentell . . . . . . 2 <K>a 

Hardttkins : 

(P) Beckham .. * 302 a 

(P) Enth t . . . . 161A 

laiotnorphic crystals of electro^eposlted . Hughes 3«0 a 

Influence of absorption of gas on contraction of cast . 

Stahl . .. 4ii;i 

Influence of ooW rolling on physical properties of . 

Johnson llOa, 360 a 

Influence of on corrosion of Iron and steel. 

Richardson and Richardson 7&2 a 

Interaction of carbon monoxide and steam as conditioned 

by . Armstrong and Hliditch 446 a 

-lead smelting process. (P) Johnson . , 

•lead-alnc ores ; Treatment of complex . Hommel 160 a 

Manufacture of alloys of zinc. lead, tin, and , (P) 

Ver. Httttenwcrko Burbach. Eich-DUddingen A.-O. 16U 

Manufacture of pure eloctroimc from cement 

copper. (P) Sundberg and ThomasAon .. 6 Ra 

Manufacture of from secondary material. Addldca 194A 

matte ; Manufacture of sulphuric a< ld from (P) 

Metallbank und MctallurglM'he Oes A.-O . . . . 782 a 

^fcchanical properties and resistance to corrosion of 
rolled light alloys of aluminium, magnesium, and 

. ACerica and others .. 454 A 

-mine in Anglesey ; Parvt 401 R 

-mines in Finland .. * ‘258 r 

-mining in Russia . . . . 238 r 

-nickel alloys; Recovery of nUkoI from . (P) 

McKechnIe. and McKc^inie Bros. , . . . 456a 

-nickel ore In Quebec 319 r 

Obtaining from lyes resulting from treatment of 

cupriferous pvrltes. (Pi Soulld-Cottinesu . . .. A14A 

ore ; Discoverv of In Dutch F.a8t Indies . . • . . 150 r 

ore in Finland: Ile)>oricd discovery of . 321 r 

«<re output In 1018 6 Jr 

ores in India ..... . 3.58R 

ores; Ix'sching . (P> Kelson and others 101 a 

ores; Leaching ami concentrating mixed . Trou- 

foot and Donaldson . . . 6 (W)a 

ores: Treatment of (P) Greenawait 239 a. 549a 

Permanganate method for estimating (lark . 1J8\ 

Physical and chemical properties of 1H.JR 

plates for process printing: Kle<’trol>tl<' manuf.icturr* 

of (P) rowfKT-Colea ,. . 725 a 

j'iatlng (P) Kmlerli .. 414i 

Proetpltatlon of from hot solutions, (P) laist 3724 

K rodufllon of V S A in 1919 H.jr 

.apM determination of small amounts of bv Iodide 

method Bradlcv .! . 6T4 a 

RaU* of rdution of — — ■ in aqueous ammonia. 

Yamasaki . .. . 629 i 

Reclaiming and refining <^P) Partridge . 725 a 

reflner4’ ; Power proN m in a — -. Addle ks 6604 

Refining . (P) Antltw'll . .631 a 

strap Rt'moving load from . <P) Jones, and 

\V»«ttlnghouse KIcctjlc aiul Manufadurlng <o 66lA 

iM'parating nltktl and — from <tipper-nl< kel mattes 
or materials (P) Manley, anti Intcrnaf ional Kickel 
Yo. ... . 695A. 69.5 a* 

-silicon alloTs ; Mlcromrtalhirgt of — Bogdan 4 '*4 4 
smelting lumatrs , rtlUsHtiiui <tf jsiwth red coal for 

lieatlng ]>c Venamourt 3004 

smelting in Peru . . 16 r 

smelting: Production of slags rltli In iron from . 

(P) Bitddeiu . . 694 

Stardardlsation of . Mclstn . 3 (H)a 

Tcoatinent of reskliies containing rlnc. c.tdnuuin. and 

(P) Elton and others 549 a 

1 se of redut\>d in elciiKntar4 analysis n{ organic 

compounds. Chorbullex 804 4 

wire : Contlnuotts elect rol>-tlc proilu.'t ion of — . (P) 

t’ovrper-t'oles. (P) r.95A* 

-tine allovs ; Magnet Isabliitv of — Wrin'r <>29 a 

-zinc alloys prejuired hv melting or h\ elriinHlejtosltlon . 

(Tiemical and elcctrochemlc.al prn]»ertics of — 

8auerwakl 661 a 

-tinc-alumlniutn alloy ; (Vmttelon of a screw fitting 

made of Bauer . . 60l v 

-Xlnc-alu^tninm ailo>'s. Rosenhain ami others 109 k. .170 4 
anti zinc; Constituents forimvi h\ interpi'nctration of 

at temperatuiTM below melting points of tl»e 

metals and their alloy's. Wciw 5T'i4 

-Kinc-lcad alloy’s: Manufacture of (P) Vrend 117 4 

-zinc ores: Treatment of complex . Iloinmel H'si4 

Copper compound^ Action of rain water on deposits from ^ 
spray llqukU conlainlnfi — . Vllledleu* and 
VillMien . . 638 4 

compovnda ; Nwa-toxicHy of for oKiukls In general 

and for mildew in partleuiar. Villedleu and 

Villedku • 799 a 

hydroxide; formation and behaviour of . 

KohhwhtkUer and TfU^r .6564 

dime fni^ddea ; InmaiAi^ the adhreloa of . (P) 

CalUer mid Amgon 5004 

nltt^: Caking (M . Lowry and Hemmlngs .. 106T 

^ pwclldtateatd ferric 

tor iianiftw^ of ^ 
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Copper— eonflnned. 

salts; Antitoxiopropeitlesof—— with respeci to action 
of ferrous salts on plants. Maquenne and 

mouBsy r, 006a 

salts ; Catalytic action of on oxidation of feirooe 

compounds by air. Maquenne and Demottssy . . MOa 

Copper sulphate; Catalytic decomposition of an aUratlne • 

solution of sodium hypobromlte by and an* 

tagonistic action of iodine Fleury 818a 

Causes of caking and contraction in . Lowry and 

Hemmings . . . . lOOT 

1 Manufacture of hydrogen and by electrolysis. (P) 

Himonek and Mike 865a 

Obtaining from ores containing copper. (P) Ross 

i &44a. 6584* 

production in Italy in 1920 . . . 848 b 

1 Rapid determination of in works liquors. Carron 832a 

Copra ; Apparatus for drying (P) McCkird. and San 

Pablo on Mills, Ud. .. .. 522a* 

meal ; Blochemicul study of . Alvarez , . . . 580a 

production In Cochin-China 320R 

Washing and drying . (P) Park 33a 

; Cord ; Manufacture of from paper or like material. (P) 

1 Grant 153a* 

Cordite; Decompo-Hlilon of — by Itrac. Lowry and others 558a 
Cordite R D B : Preparation of cotton cellulose for manu- 
facture of Punter S34t 

(2ork : ProdiK tion and conHumptlon of ,. .. .. 22lB 

Com. .See Maize 

Corput liUeum , Preparation of nitrogenous compounds 

from the (P) .Seitz and Wlnts .. 675a 

Corrosion of aluminium ; Rate of . Ballev . 89*, IIST 

in l>ores of flrcHrms , Cause and prevention of after — ^ — . 

Huff T06a 

of brass and bronze . Tents for relative Feuer . . 030a 

of 70 30 bra.HS eou<lervH<>r tutics Bengough and others 

lOOR. 366a 

of l»rass in dilute elect rolstcs Reedy and Feuet . . 5l9a 

of gas mains, serviw-s. and meters , Internal . 

Taplay 508a 

of hot-water pipes 131 a 

of Iron. Kattwlnkel 547 a 

of uon and steel Richardson . . . . . 600a 

of iron and steel ; Influence of copper, manganese, and 

I chromium on . Richardson and Riohknisoo . 752a 

; of iron in sulplmrlc acid : Effe<-t of cliromium com- 

l)ounds on . Hclse and Clemente . . 822A 

of metallic surfaces , Comi>ot>ltlon for prexentlng , 

I (P> N algal Kagaku 8eihln Kabushlkl Kalsha . . 002a 

of metais .. 169 r 

of non-ferroun metals and allovs • l>lHcu!M.lon on . . 432R 

-resisting ferrous allox-s fP) McClure 520a 

i of a scTi'w fitting m.siie of eoppcr-alumlnium-zinc allov, 

I Bauer . .. 66lA 

i Solution of metals in a^Kls as related to . 

' Rb hanlson . . . 752a 

I in steam turbine plants; Preventing . (P) Jude, 

ami Ib'IlKs and .Morcom, Ltd . . . . 52 a 

of steel Mh( rograpliic teMs Jjb Chatelier arffl Bogitch 411A 

.Siiggest.-d iKCils for an Index of for iron and steel. 

Rlehanlnon . . 600a 

[ of tul>e« and inathlnery parts of copper or copper-con- 

( taliiing aUo>8 ; Pre\enting «eleetlvc (P) Von 

Wursiteml*erger. and A -G der Maschlnenfabr. 

F.xiher. W\Rs imrl f'o 415 a, 665a* 

, of wnmght in>n , Influence of enclose*! dag on . 

Kiehanl^n . . . . . . 368a 

S'f aftto Rusting 

' CorroslNo fluids- VaKes for — — . (PI Chemical Equip- 
ment tx> . and others .. .. .. 538a* 

liquids Apparatus for pumping (P) Human. 

ami Ke^(ne^ E\ai)orator %nd Engineer’ng Bo. . • 54a* 
liquid** ; Centrifugal pumps Tor — • (P) I'nlon 

K-i*agnole de Fahr d'Engrais. do Pixxl. Chim.. et 
de Sui'erphosphatea .... 7lla 

liquids , Pumping -- — with particular reference to the 

annutirtMl Cerstherra ex-nt^fugal pump. Hayhurst 1451“ 
Corundum . AiumlnotlK'rmle process of obtaining xlnc ore 

and (P) Kohle und Ent lies. . . . . 662a 

M.inufa»ture of artiflrial Brockl«nk .. 43T 

pro*luetion in MMith .Africa . .. 64B 

CoMa Rlrji , Trade of in 1918 . 206B 

“T4rian Purple” from .. 286B 

I Covton twles Fireproofing 236B 

Isdln Pnv'cs.s for maturing . (P) Maiseh .. lOta 

c llultr*' ; Application to Iqdustrv of recent rcoeaiehefl 

on \l<eo«*Uy of Punter 8SSf 

ndhiUis.' Prei»aratlon of for manufacture o< 

cordite HDB Punter SS4f 

fS'ilfiioM' ; Pn'paration of for manafactnre of 

nit roceilnlose powder Punter , . . . 84)t 

Const if mnts of raw . Knecht and FernamloR .. 48lA 

en>p , ForeeaLst of Indian .. .. .. 48H4 

' crop for 1920 in India .. .. f08R 

IMerU'rat km of on wet storage. Fleming ami 

Tha4tten • MU 

1 fabrics containing coloured threads ; Bleaching : 

1 Auo 

I Htrtrker UHU. 

! fahricfi and yarn* ; Prlnttni . (F) OaUoo PrlBleiB* 

I AssoCm and others •• Mftg 


123 


JOURNAL OF THE SOCIETY OF CHEMIOAL INDUSTRY. 


Cotton— eonHnirtd. 

flbm Md yam ; Effect of certain Industrial 

on ftrengtli o( — . Greenwood 

good^: Bowklng in one operation. (P) Mathealns 

andi. Freiberge^ 

growing within the Empire ; Eoport on 

industry Beaeareh Association ; British 

Machines for drying . (P) Charlosworth . . 

Mannfaotnrfi of highly-purified wood-cellulose 

snbetltuto for in ohetnioal Industries. (P) 

Schacht 

Manufacture of material for nitration from wood cellulose 

and . (P) Claciwoo 

ModllicatioQ of in the bt'ctling process. Cross . . 

for nitration purposes . Detection of ligneous Impurities 

in -. Itarrett 

Printing half dischargo etfocta on . (P) Calico 

Printers* Assoc , and Rouse 

Printing white and coloured dlsrhargns on tannin- 

antimony mordanted . Pokomy 

production of the Empire . 

production within the Empire 

production In French Colonies 

Prolonged action of a moderate heat on bleached 

Knecht 

Biedalming nibber and from waste. (P) Young, 

and Acushnet Proceaa Co . . 

Relative affinity for of tannins of galls, sumach, 

myrobatans, divl-dl\ I, and quebracho. Wisdom . 
supplies In France . . ... 

thread; Dyeing “ polished ” . Winter .. 

In Trarun-aal 

waste for nltratioo purpose's ; Detection of ligncoiH 

Impurities In . Barrett 

and wool fabrics ; Analvsls of mke<l Dnyk 

yam or cloth ; Improving the liistn; and texture of 

. (P) Kashltanl 

Cottooblog. Rasscr .... 

Cottonseed foots; Heat balance of distillation plant for 

recovery of fatty acids from Alslvrg 

hull fibre; Cooking for pulp Kress 

meats; T^tment of (T) PhllttiM 

oli. Sts undtr OHa. Fatty. 

Coumarooe-reslo. Sf« undrr ib’dn 
Cooncli of the Society , Commlttois of the 

moeilngs 

Report of 

Counter-board. Sts Paper board 
Cream; Determining quantity of fat In - 
berg 


.{.V4R, 39t»R, 


101 

720a 

97r 

237r 

12a 


31 Ra 
WA 

81T 

710a 

745a 

lOOR 

7PR 

217r 

540a 

S5A 

490 a 
320R 
514a 
271r 

HIT 

8101 

54il 

lU 

4.''>.Ha 
2ft U 

ce.u 


S.^.R 

4.tlR 

lUOT 


Creosote; Effect of vbcosltv of — 
into wood Bab'man 


(P) Hdv- 
:77i, Hilt, i 


■ on Its pi-mdratlon 


CresfiMO], a compound of elneol and o-( r- .sol Cocking 

Qresol preparations; Production of clear . (P) 

Itorinski ... 

PuriAed Hamilton ... 

soap suhstltutes ; Disinfectant power of flalkr 

o-Cresol ; Cresloeol, a compound of cineol ami -- 

Cocking ! ‘iftftR, 

Creaols; Dblnfeetant pfojs'rtles of Haller 

Dfadnfeetlng valmn of the three isomeric DPthorn 

of low-temperature coal tar Gluud au'l Brener 

Cresyflc atW: Analjwis and romrsKiitlon of Fox 

and Barber ... 

8m uUo Cresol 

Orate : Trade and Industry’ In 

Octaea ; Resources of tlw .... 

CrMobalite: Latent heat of fu-ion of - W4‘‘hburn .. 

Crop production; An expTleuie, In Jorinn and 

^ Churehlll 

Oraiott nain. ^Boehm .1 

Cmefhk fomaeM. Sss under Furnaos 


SlftA 

ftlOi 

1H4a 

27KA 


lOiR 

4Hr 


Crvdbira for melting steel and otlwr sulmtann-s ; .Apparatus 


for drying . fP) Vergninmi ftyos* 

Crushing machtnes ; * 

(P) Rllk and Hlnko;lfr . 7l2x 

(P) Ochtrrlwek fwit* 

(P) Stesrrnsou ... 590 * 

(P) Trottler A‘«7a* 

« <P) Wake , .V»A 

(?) Wauthkr ... 2 :i5a 

ttJtti and the like ; Means for dlscliarglng contents 

from . (P)Orr.. 59li* 

itOM, ora. aod tike matrriaU ; Machines (or breaking 

or . (P) Helme . . ' 2.V1 a* 

fVyolite: Manuteetun of . (P) ih-kelt .. awa 

la VJ.A. In 1918 1 h4r 

C r y p to aatof for detemlatng hiding power of pigment*. 

Pftmd 15» 

Oyyitel amsass ; Ohtalolag large with well formed 

mrstali from coocentrated liquors. (P) 

Wtekowekr 

Orjndalltea eoQ^; Htnu^araeof tho molecule in . 

Bragg .. MSa 


Cryitelllmlinn mi>m^ adapted for obUtalng 


laifi t , 
af ba* aotatkiai : ApfaraMi lor - 
baa A.HI. BaM 


(F) 


t2SA 


iVA, mi, 712a 


Gryttalllsatlon— oi>NMnt44d. 

of liquids ; Apwatus lor — y-. (P) Orlmwood . . 
of ults from not solutions ; Apparatus for 
IP) DeutscEb Solvay Werke A.-O. 
of salts from hot liquors ; Utilisation of heat liberated 

during . (P) Roser . . ’ 

of soda etc. (P) Watterson 

from solution ; Effecting . (P) Norsk Hydro- 

ElektrUk KvaolstofaktieseUkab 

I of solutions, Mpeelally of potassium salts. (P) Sauerbroy 

I Treatment of liquids whilst In motion to effect . 

I (P) Dakke, and Norsk Hydro-Elektrtek Kvael- 

I stofaktioscUkab 

, Crystals ; Production of large . (P) Drelbrodt, and 

Eloktrochnm. Werke Ges 

Separating from mother liquors containing more 

I than one salt. (F) Wlndrain 

' Cuba ; Economic conditions In 

I Resources of Cardenas district 

I Sugar crop of for 1920 

Ctuurbila martma seed ; Fatty oil of . Baughman 

and Skinner 

Cupferron. Ses Nltrosophenylhydroxylamlnc-ammonlum. 

Cupolas (P) Wood aod Wood 

Mloa schbt for lining . Boswtdl 

Movable floors of foundry (P) Green aod Roper 

Cuprous chloride : Preparation of a iivdrochlorlc acid 

1 solution of for use In gas analysis. Krauskopf 

and Punly 

Cuprons oxide ; Adsorption compounds of . Bcrczellcr 

oxide . .Manuf.ieture and um- oh (P) HUttenwerk 

* MederschOncwelde A -G Ginsberg 

(Vtoms tariffs .S>s undfr Tariffs 

C'>anamlde , Conversion of Into urea and ammonium 

cftmiioundi (P) Glertseu 

and Its derlvativt'H ; Action of chlorine, hypo<-hlorous 
add, Bud cyanogen chloride on . Mauguln 
and Simon 

lVb*rmlnallon of In calcium cyansmldc Marquey- 

rol and others . . . . . 

Manuf.ieture of nna from (P) MeUb'r, Lucius, 

und Brdntug 

Mcdianlsru of decomposition of — In llie soil Cowlc 

nitrogen, 1 h p'rinlnatlou of la crude calcium 

eyanamide Ncubaucr 

solutions : Manularture of from crude calcium 

cyattamlde. (P) Danitcel, and EtektrirltAtswerk 
IxmM ... 

Transformation of Into urea by the ndrroUis of 

th»i Soil and others . 

Cyamimldes of alkalis and alkaline earth* , IVcominwltlou 

of (P) (Jhem Fabr Kalk Ges 

Cyanates- Manufacture of waU;r-solublp . (P) 

Rlt'del \ -tJ 

Cyaul* arid. iH-fe-’tlon of - -. Fo«s«' 

MkriK'lh mical detrition of Fowui 

Cyanld' , Fixation of atmosplierie nitrogen at 

Thorws-ll 

solutions , Dt t« rminailon of oxygen In -- - Hamilton 

•olutlon.* , .Hnlutdilty of rlne In White 

tp’alment of ores , Multlplc-proers* Clilllan mill for 
“ — - fp) lane 

Cvanldes Apparatus for manufa«'ture of — (P) 

'nior«e»’ll ami Lumli'n 

Apparatus for prwlurtlon of from nitrogen or air. 

(P) Kipper 

Maaufactiire of 

(P) Air lUnloetlon (V> . . 

(P) Hidden, and Nitrogen Produeta Co 
(P) Jaeivbs, and Air llnlurtlon Co 
(P) Meltger, and Air llcdurilnn Co 
(P) Mount, and Mtrogen Prurtiuts Co 
(P)Murihr 

( P) Thorxsull ami I.und^n 
Manufacture of alkali 

(Pi Clancy, and Mtroffen Corp, 

(Pj Jaf-olw, and Air Ridiui-lon Co 

Manufaetur*) of ammonia and . (P) Balfour' 

Guthrie InYpatinrnt (o 

Manufailurr of ammonia from mule. , (P) Metxgrr, 

ami Air Rodmllon <’o- 

Manufaiiure of ammonia and formates from — . 
Hflso ami Foot* ... 

MaDofartun? of for preparalloo of ammoola. (P) 

Thorssrll'kml Lumlfn 

Separating alkali - - from alkali carbouate. (P) 

Keligar. and Air Reduetloo Co 

Synthetic, prnrludlqp of (P) IdndbUd .. 

Cyaobilng procass; ElriUolyllc , (P) Hussey and 

others 

CysoluA dyfatuffa Sts under Quinoline dyeaiuffs. 
CyanoacrldliM dynstuffa Sm under Qulnonsdmkte dysstttffs. 


Cya&ogsn cbk>rfcl«; Mffchaiilsm of toak action of . 

Herd 

tblorkls ; Prsparatton of — on a largs lahoralory 

scab*, aprloe awl Grwm . . 

oompottnds and tbs tlk«i Kaiwfaciort U • (?) 

Calrsn 

late : KMMtteetnn o( : 

(?) OlM«y. Aral ifttrofsg 
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I PAQB 

Cyanogen oompotmds-->e(m/{nt««. 

(P) FoenterHng aid others 334A 

(P) Lewis t. .J .. ... .. 22 a 

oompounds ; Uecovery of from coal gn. (P) Hood 716 a 

Gyanogenesls in Sudan grass. Monaul an^ Dowell . . . . 277 a 

Cyanop 3 rronine dyestuffs. See undtr Quinone-imldo dyestuffs. 

Cyclohexane : Hydrogenation of beneone to* . (P) 

Dayton Metal Products Co., and Mldgley. ]un. . . 717 a 

Cyclohexanol ; Heat of combustion of . Blahards and 

Davis 621 A 

Cyclohexanones; Transformation of into catechols. 

Cusmano 42 a 

Cyclopenthylene plienylarslne : Preparation of •. (P) 

Wlernik and others 44 a 

Cyriotetramothylenephenylphoaphine ; Preparation of . 

(P) Wlcrnlk and others 44 a 

J)-Cymone ; Derivatives of Luba and YoiinR . . 82 a 

Manufacture of . (P) Rbcinlscho Kain]jf«.rfabrik 

ties . . . 50lA 

ProcoM of nitrating . (P) Selden Co . and Selden. . 468 a* 

Kecovery of In the sulphlte-ccUulosci process. (P) 

Akorblom . . .‘IGIa 

as a solvent. Wheeler ... 70:tA 

Synthesis of thymol from — — . Phillips and Gibbs . . e39A 

Cyi)rus; Trade of In 1918-19 .. 153 r 

Ciecho-Slovakla , Dorax Industry In . . 36lR 

Glass industry in . . . . 30fiR 

Paper production in 400R 

Salt deposits In . . . . . . 438 r 

Sugar production in . . . . 275 r 


D 

Dangerous Drugs Bill 187 r 

Decahydronaphthalene ; Purlflcatlon of . (P) Tetralm 

Oes 412 a 

Decanting apparatus. (P) Denofll . . f>47A 

apparatus; Agitating and (PI Pettis .. r)C4A* 

an<l filtering machine : laboratory . Slnklnson . . 146R 

Decoctions . Apparatus for continuous preparation of . 

(P) Kestner 54 a* 

Decolorising blacks for sugar refining. Bardorf , . 759 a 

carbon : Adsorbent ijower of “ norlt ’* compared 

with that of blood charcoal. Kruyt and Van Duin 814 a 

carbon * A<lsorptlve power of . Bock . • 635 a 

carbitn , Manufariuro of actl\e . (P) Zellstoff* 

fabrik Waldhof ... 479 a 

carbon : Manufacture of vegetable . (P) Kostick 

and Kastick .. . .. . .. 150 a 

carlion ; Preparation of by prolonged heating 

Coates . . . . . . . . . . 99 a 

carbon used in sugar refining ; Regenerating vegetable 

. (P) Adam au<l Pock eOlA 

carlsms : Regeneration of — (P) Blanlonc . 275 a 

charcoal: .Alanufacturo of hlghlj -active (P) 

Knbpflinachcr .. .. .. .. 816 a* 

liquids (PI V«vln dor Zuckorlnd in Bdhmen . 3S0 a • 

inaVGui. (P) Westfltll'^chc MlncralhlwerWo Schmitz u 

Von der Heyde . . . . . . . . 258 a 

Decrepitation. Ixiwry and Mcllatton .. . 145 r 

Dcfl.>cculatlng solid materials, and agents therefor. (P) 

Acheson . 5ft4A 

Build sufttanccs. (P) Acheson 504 a 

Dcgro.aslng apparatus (P) Krouso 497 a 

plant , Ik'atcr-arms for lH>nrlno cashing and (P) 

Irwin . . 341 a* 

wool and textiles with volatile solvents. Hoy .. .. 185A 

Dehydrating animal, vegetable, and ndneral Mibatani'cs ; 

Kiectro-osmot Ic process for (P) Klcktnv 

Osmose A.-O. .. .. .. .. 374A. 437 a 

apparatus ' 

(P) Luther 739 a 

(P) Po-st and Rlcdy C4.st 

"(P) Shorman . 93 a 

apparatus; Klcctro*o(»moilc (P) KIcktro- Osmose 

A.-G. 374a 

apparattis ; Process for fctsllng in.sterlal to he treated 

in clectro-osmotlc . (P) Klektro-Omose A.-O. 874 a 

foods ; lAJw-tempcraturo vacuuni method of . % 

Falk and. others 131 A 

foods; New method of . Falk .. 1.3R 

fruits, vegetables, etc (P) Shorman*.. 131 a 

liquid mixtures bv dUtlllatlon. (P) Kuhlcrschkv 4^S0A 

mineral, vegetable, and animat prodtJds ; Ktectro- 

osmotio apfaralus for . (P) Klcktro-Oamow 

A.-G 374a, 393a 

minerals and other nuIxTrulent materials; Apparatus 

for . (P) RM 773 a 

moist materials.* <P) RIoktro-Osraose A.-O 5 $a 

of moist mstertals ; Appamitv for electro-osmotio . 

(P) Blekfxo-OanKwe A.-G , 476 a 

peat and the like. (P) Hlndihaw 868 a 

procew. (P) Browne 712 a 

■ludge ortheltke; Apparatiu te (P)Tachfio .. 892 a 
Sm a/m Dedeoat^ and Dryli«. 


»AQH 

Dehydrogenation of ethyl alcohol In presence of finely- 

divided metals. Armstrong and Hlklitch . . 466 a 
of hydrocarbons by means of palladium-black. Taius 

and Von Putnbky - . . usA 

of primary and secondary alcohols by aatalsrtto olRda- 

tlon. Moureu and Mlgnonac *47 a 

Deliquescence of ammonium and alkali nitrates. Prideanx 182t 
Delivering materials in fractions of equal weight ; ApparatOS 

for . (P) Martin 146 a* 

Denitrification with sulphur as source of energy ; Chemo- 

synthesU In . Belierlnck 684 A 

Denmark ; Margarine Industry In . . . . . . 8228 

Report on post-war economic and industrial situation 

of — — 8458 

Wage rates in chemical Industry In 183B 

Densimeter ; Industrial for gases. Hauser . . . . 629 a 

Densitios *, Relations between relative . absolute density, 

and apparent weight of solutions Ch(^neau . . 317 a 

Dental cements (P) Andresen 44 a 

cements ; Setting of — I^owry and Wilding 90 r, IIOt 
D entrlflccs : Cleaning and polishing po^vder from cellulose 

hydrate for use in (P) Slalght and others 16 a* 

Deodorising oils and other liquids, (P) Bateman . . . . 272 a 

Deoxidation of iron and sti-el by means of calcium carbide. 

(P) R6rhllngs< he Risen- u. Stahlwcrke. and Roden- 

hauser 195A 

Department of Overseas Trade . . . . . . . . 4218 

Depolarising agents Se« urulrr Electric batteries 
Desiccating air or gases, (P) Claude, and L’Alr Llqulde .. 54 a* 

apparatus (P) Robinson .. .. .. 257 a 

fluids (P) Stutzkc. and Crown Maltose Co 682 a 

Method for . (PI Llssauer and other* . . 436 a 

milk and the like. (P) Stutzke. and Buhl Co 702 a 

potatoes atnl like vegetable substances. (P) Wauquler 

et Cle 882 a 

See aUo Dehydrating and Drying. 

Desoxychollc acid ; Manufacture of addition products of 

(P) Wicland 1S5A* • 

Manufacture of compounds of . (P) Wicland . . 427 a 

Preparation of (P> Wicland . . . . . . 705 a 

Detergents containing active oxygen ; M.annfacture of . 

(P) Kraemer und Flammer, and Kelber . . . . 164 a 

Manufacture of . (P) Bethmann . . . , . . 306 a 

M.^nufucture of bile (P) Boehrlnger Sohn .. 756 a 

Manufacture of oxygen-yielding . (P) Mohring . . 418 a 

Manuf.acturc of pasty , (P) Chem. Werke Miinchen 

B&rhx ker 198 a, 459A 

Manufacture of stable from animal galls. (P) 

Lletz S06 a 

Purification of bUe (or n*c in . (P) Horkenbach . . 495 a 

Treatment of vegetable fibrous materials and production 

of . (P) Amber Size and Cliemlcal Co , and 

Weygang 59A 

Detinning Industry, llacksplll 67 a 

Detonating agents; Initial . (P) Snclling .. .. 766 a 

agents for shells, mines, and detonators. (P) Wcat- 

I5Usoh-.4tihaltisrhe Sprengstoff A -0. • . . . . 836 a 

fuse (P) Coj)e. and Du Pont de Nemours and Co. . . 629A 

Detonation of hollow charges Marshall . . . . . . 85T 

DctonaUirs ; Blasting (Pi Hschhach .. .. 766 a 

Composition for (P) Du Pont de Nemours and 

Co. 469 a* 

Direct estimation of mercury fulminate In mixtures 

for . Marouoy rol . . . . . &28 a 

Manufacture of cxpfosi\e3 for . (P) Rlntoul and 

others 529 a 

Devitrification phenomena In glazes and their prevention. 

Berg 296 a 

Dewar ve«sels Manufacture of . (P) Wlla Ges.* 

fur Wfirmc und KAlte-Isoflcnmg .. .. .. 366 a 

IVxtrin ; Manufacture of . (P) Gore S80 a 

Dcxtrlns ; iVtcrmlnatlon of in the presence of beater 

starch in p.aper. Karonwand Tendlck . . . , 102 a 

Dextrose; Action of alkaltnc-earlh carbonates go. . 

■'lursehhauser . . . . . . . . . 87A 

Action of hydrocyanic acid on . Bougault and 

Perrier . . 524 a. 68SA 

Dcto«tlon and charartorlsatlon of in plants by 8 

new biochemical method. Bourquolot and Brldcl 844A 

Determination of in presence of lactose. RUdt.. 844A 

Determination of small quantities of . Perrier . . 829 a 

Enzymes of R. eol% eomiHNnvs which are concoroed \n 

decomposition of •. Grey 8898 

FcrnienUtlon of by S ooU oammanis in presenott 

of formic acid. Givy' WdA 

Fermentation of by LatiobacMuM pefUoactilieu*, nJtpi. 

* • Peterson and others 907A 

Mutarotatlon of lu alkaline sohiUon, Murtdi- 

hausor . . TW* 

Optical rotation of under the Influence of hydro* » 

, chloric or sulphuric acid. Murschhaitser .. TQQiA 

Preparation of gluconic acid . H«nd«ld ud 

Lcnart « . 808A 

I Separation of kevuload and — — , Ludtu . . . . 1874 

' Sm oho Qhiooss. • 

{ DlalkylhomophUkallmldeA. % new cIah ontypnoUcs. LamHn 

and Perrin ttlj 
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Wwnlw* : Phyvlolo^ctl experbnentt with aroiutk — 


246a 

626a 

62a 


20&A 

8.6*l>lamJnoMrkUiie ; MAnofacton ot . (P) Fooieno 

JWfBi, MMl Mey«r 247 a 

DlAiaiiiCKlihydroxyiinehobrMeiw dlhydrochkri(|« ; Sodium 

compound of . (P) Sunk! 281 a 

S$* 4U$o Balyanan. 

Btomhtodlh^^lraxyAmnobonseiif-fonnAldehyde tulphoxyUte 

aodlum salt ; Detection of amnio in , Vtj. . 

Examination of . Utx 

Diamond ; Artificial production of . Parsons 

DlaoKMKls; HardeninR material lor use as substitute lor 

. (P) Liebmann and others 676 a 

Diaphragm tor electroobemlcal and elcctro-oamotlc purposes. 

(P) Schworin, and Chemical Foundation. Inc. . . 727 a* 

Diarylaialnoqolnonea ; Manufacture of , (l») iJecko 

and others 309 ^^ 

Diaryiamnlona balldoa ; Manufacture of •. (P) Pope 627 a 

JMaryhirethanes ; Manufacture of . (P) Chem. Fabr. 

vonn. WcHer-ter M(>er 427 a 

Diaapore: Treating for use as an abrasive. (P) 

Hutchins, and Carborundum (k) 1®2 a 

Dlaitaae ^ A»jjerjh/fH4 ory a ; Testing the amylolidlc action 

of . Waksoian . . . 276 a 

Occurrence of In sweet iwtatoes In relation to 

preparation of sweet i)Otat<i syrup. Core . . 830 a 

DIaatatio activity ; Determination of Rosenblum . . 

coffipoaltkma ; Manufacture of (P) Tukamine . . 

etuymea. See under Enxyinea. 

power; Voluinctric determination of . Floldl ., 

prepantkms : Technical metluxl for determination of 

saccharogenlc power of . Oshlina 

properties of formaktehyde. Wokcr and Maggl 
Dbtomaceous earth. .See Kleaelguhr 

Diaso compoands; Catalj sts for transformation of . 

Korcrynakt and others 

compouiKla ; Volumetric dctcrnilnation of by 

'■ rednetkm. Knccht and Tliompson 

DiaaotkHktioo ; Factors of Tassllly 

teactkmi ; Htablllaatlon of nitrous aci<l lu . Biincr 

and Jonaa 

Dfbeorno-oxyinercurjfluoresjcclu or Its sodium salt as a 
therapeutic agent. Yoong and others 
«^'Dlbroinotetrahydrooapbthalcne . )faiiufacture of 

(P) Von llraun 

DI*ii*botytbarb(turlc acid. (P) Kamra 
p-DIddorobensene ; Derivatives of - — Crowell and 

Baiford . . ... 367 a 

All^-Dichloroethyl tulpbide. Giheon ami Popie . . 73*, 383 a 

Action of water on . Iloolin and Hlmon . . . . 383 a 

oxidation of by unsaturated compouuds. 

BoagaoH and Robin . . 63Bi 

Decomposition of, and prmure dpvclo|><H| by — - 
in steel shell at 60^ 0. FeUIng and others 

Determination of In air. Yablick and others 

Determinatkm of sulphur monmhioride In admlxluro 
with — Ffbtng and others 
Effect of moMorc content on permeabilliy of fabrics 

to .. Ctowps and others 

Maaufaetore of (P) Pope and others 

Mechaaism of formation of from cthjlene am] 

mlpbur rhlorkle. Conant and otla rs 
Mtariauuo effective coneentratlon of - — Ueed 

PRtetpHatlon of soljthur from crude b> means of 

ammonia. FeUlng atui others 

Properties of Martin ... 

SotubUHy of in petroleum h>droearl>ons and Its 

pariffestion by extraction with thcae <oivetits. 
Thompson and rtdeen ... 

Byethesis.nf , 3(yerM and Btepben 

Toxic action of . Sfafrr and others 

Vofumetric determination td , Hoilely 

l.iS'Dichkrovinyl ethyl ether; IV of for production 

of chioroaceiates and acid thlorkirs. f/'romptoo and 

Taaderstb hele . . ,, llOt 

Dfeyanodiafflide ; Determination of In cakium cyan- 

amide.* Xarqoevrol and others 5 SSa 

as edipfosive. UaunMum 683 a 

Maaimctiire of ammonia aiwi from crude calcium 

scyanamUe. (P) HtkkstoffwerV Ges 
Plcparatlon of guanidine by Intenution (A ammonium 

thiocyanate and . Werner and iJcH . 

as a wejpitailon factor. Jintcr 

6.y»DtoyahrtBjliO. Reich and Iaioi 

DWactile for eleetrksl oondenaeil and other purposes; 

Paper for wm as . (P) Halgh 

X)MttyllNutltfl^ acid; MkrorJiemlcal reactions rd . 

Van Itaflte aad Van d«r Teen ^ 173 a 

DffMfM nracMa lor sxtracilM of Mgar. Uaaln, etc. (P) 

PariUM 668 a 

, Ihraiih a rwbtwr awmteua ; Pram* of . Dsyaes 622 a 

uitulUn and thUfks waed h^scr awklait tad the Ilka ; 

^ StotkiMfr— . (ffWf 7164 

MMmmI of heatiM awlphHa and tike . (P) RwiImk 

aad AldM^fel VaiMfackmMl^ .. .. MU 

aad idJier appan^; Ooir«ft for JP) Soet 

. fFOwUlInffi M-tcdhkiae at d'lMnae rAitMa 74dA* 

latary , - 


[Ah 


PAOI 

19U 


SllT 

7S2a 


766a 

77a 


564 a 

184 A 


360a 

764a 


832a 

276a 


182a 

627a 


.348* 

424a 


8.32a 

703a 


8.32a 

65T 

667a 

636a 


404a 

801 A 
166a 
224a 

262a 


Digeetiag IMy divided matailais; Method ol 

Meadowa and others 

DigiUlkvIeaf lofuainn; BUbiiltytof . Pomerc 

, Heyl MIA 

leavea ; Activity of from one and two year old 

piaata. Joachlmoglu .. 762 a 

leavea ; Valoat’rm of . Joachlmoglu . . , . 657A 

Pharmacology of compounds resembilug — — in their 

activity. Walter 172 a 

Some of the Important oonsiltuente of . McQlIl 708 a 

substances. Kllianl 278 a 

A’.Dihydronaphthalene ; ^fanufacture of . (P) Von 

Braun 360 a 

Dlhydroxvacetoxirae ; Prciraratlon of . (P) Boohrlnger 

Bohn 763 a 

3.9'>Dtbydroxybcnxaurinf>2'-Bulphonlc acid, a polychromatic 

I imlicAtor. Moir 706 a 

1 Dl-ff-hyilroxycthylamlnobeniolc esters; Manufacture of 

I . (P) So<- Clilm. Heines du RbAne . . . . 280 a 

1.3*Dihydroxyisoqulnoline ; Dyes derived from . 

I Hersog 366 a 

I 1 6-DlhydroxyikApht]K>y!-«-benioic acl<l and its salts ; 

! l^ltaratlou of . (P) Gcs. f. Uicra. Ind. in 

I Basel 151A 

I DMsoamyi; Heat of combustion of , Biduuds and 

1 Davis 621 A 

, Dike ulmlc; Fatty oil from . t’em) 826A 

j Dliuethylamlnoantlpyrlnc ; Analytical charactcri of . 

1 SAnches 600 a 

j Colour test for antlpyrine In -rt— Kscalch .. 642 a 

p-Dimcthylamlnobcnxaldehydc ; PrcjMiratlon of , 

I Ingvakiscn ami Bauman 278 a 

Dimethylbutadieuo ; Manufacture of . (P) Bayer und 

Cr^. 658 a 

I DinltrorhlorolHmzcnc ; Hettlng points of mixtures of pUryl 

chlorklc and — ~ Frankland atu) tJamcr . 257T 

I Dinitrogivcol : Differentiation of trtnltroglvccrin and 

' Maniuryrul and Goutirl 

J Dlnitrophcnol ; Manufacture of ( P) Silberrad 

Dinitropitcnolsulphonic acids ; Transformation of into 

picric ackl. Marquey rol and others 
1 2 4*Dlnltrotolucnc ; Binary systems of the coin|ioncnU 

I ys-nltrutoiuene. 1 2 4 6-trluitrotolucnc. and . 

itcll and Hcity, Jun . . 

Ilefrartivc indices of mixture of »-iiitrotolucnc, 1 2 4 6 * 

trinitrotoluene, ami Ikll and ('urnmings . 

Tlrree-comjjonent system f>-nHrotolucnc, I 2 4.6-trlnltro* 

totuem*. ami Ik ii ami Herty, Jun. , 

Dinner ol the Boclety ; Annual 

l>loxv methylene groupe ; Ik-lertnlnatlon of In aikaloWs, 

Gmlamcr 

5-(Dioxy'2 4-pyrlmk}tne}'2-indolcindiRO, a new imtigotd dye- 
stuff. Martinet and DurnWr 

Dlplrcnyl; Manufacture t>f - (P) VNViss and others.. 

Diphenyl derlvatlvTs; I se of in qualitative analysis. 

Kelgl 

Diphenylamlne ; .Mtro-drrivAtlvcs of - — , Van Duin attd 
Van I>eniicp '. . . 

reaction for nitrates , Colour diangcs of the . 

' Harvey 

-sulphuric ark! reagent (or iiitratea , Pre]airution 
of Ilaun 

Diphenylamlnr dyestuffs, \fanu(aiiure of - (P) 

Brit lab Dyestuffs Corp . and others 
IffphenylarsenUnu chloride. Morgan ami Mning 
IHphenylarsenUms cyanide Morgan and Vlnlng 

Di|>henylnn>ino<nrmir aiki ; Manufacture of (P) Job 

ami Gulnoi .... 

DIpIvenylehloroarsIne. Set IMplH'uylivrw nious chiorVie. 
Dlphenylryanoarslne See IUphcnvlarsenlous cyanide. 

Diphenylcne sulphide in rr»al tar Knila r 

Diphmylmethane dyeatuffs • 

Anramlne as a phoSograpiilc senslttoep Bloch and 
Renwiek 

3 6-Tetraniethyldiamlnoarlcnopyrot)lne Battegay and 
Hngel 

Diphtheric serum ; IsoUtkm of pure anttioxir aiimmlo from 

by clecil'o.8wmQsi)i. Rup}rt 667* 

DipUromrptu imli w# ; Oleo-rcain from . Maosukhani 

f and Hudborongh S42 a 

DIaaao dyvstitffs. Ste under Axo dycalnff*. 

DMsfectAnta ; MaaafwHare ol . (P) Hahn and 

Federw 800 a 

Dkrinfectlsg power of orsoki and rreaot-soap labatttttini. 

llaHer 278 a 

the skin ; Cue ot iodioe for . Boodorf , , 799 a 

values ol the three homerlc (teaols. DtUhorti . . , . 799 a 

DWftloethM with hydroeyaaieacM. PAhnet., 79 a 


528a 

:198A 


84a 

2ajT 


564 A 

36Sa 


744a 

6.38a 

638a 


428a 

667a 




799a 
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)l»odlani perphoiiOurta ; MuiuActare of . (P) Awh- 

JwMil I 406 a 

3lMoIutkm and pepttoation of ^lld«. KotUr^tttter axH# 

Walthor .. .. .7^ .. .. 25 a ' 

Olwolveri; Rapid . (P) Johnaon • 739 a 

DiaooIvlDK liquid* or solution* Inwluble in water .• (P) Chem. 

f’abr. Fldrahelm Noerdllngcr 376 a 

DIstUlatlon apparatus. (P) Slcoper, and Buffalo.Foundry ' 

and Machine Co. . . . . 2 a i 

.apparatus ; Klectrically heated . (P) Allgcm. Elek- ! 

trlaiUts-fjes 774 a 

apparatus ; Evaporating and . (P) Duodo . . 740 a* | 

apparatus; RoUry dry . (P) Ten Brocck and 

others 652 a 

apparatus for separation of water from organic solvcntH. 1 

Walker 426 a 

of aspivalt rock, bituminous slate, etc ; Furnaocs for 

. (P) La Porta and Do Bartolomeis . . 479 a 

of binary mixtures of Immisrible liquids Masfaraud . . 299T 

of carbonaceous material ; Apparatus for . ' 

(P) Perry 511 a, 566a 

(P) Wallace 743 a* ■ 

of carbonaceous matt^rials ; Destructive . (P) ' 

Perkin, and Nitrogen Products and Carbide Co, 

Ltd . 8 a 

of carbonaceous materials , Heating of vertical retorts 

for . (P) W'i'st and others . . 813 a I 

of carbonaceous materials , Retorts for . (P) West 

and others 741 a ' 

of coal, carhonaa'oiis material^, oil shales, and the like. i 

(P) Christopher . « ... 44H ' 

of coal and other materials (P) Dressier Tunnel Ovens, | 

Ltd . and Drtsisler . , 652 a 

of coal, shale, etc ; lU'COvery of valuable products from 

gas«-H evolvwl In d^rstruetlve (P) bkinaia- * 

grove Iron Co , and Bury . . . . 503 a 

column (P) Zlmmermanu uud Jansen . . 436 a 

columns. Rings for filling (P) Ixsslng . .. 321 a 

(Annexion bulb for Clark . . . 520 a 

and concentration columns for tu-paratlng oils from 
mixtures (P) MascbltientMiu A -C IrolaTU- 
Urimma . . 742 a 

Dehydratiou of liquid mlxturvsi by (P) Kubler* 

schky . . . . 480 a | 

fractional ; Apparatus for — - 

(P)Chenanl .. .. 92 a ’ 

(P) Welrauch . . 308A J 

fractional . Brown's formula fur applied to In nxenc- 

tolmme mixtun«. Young ,. .. . 202 a 

fractional. Continuous (P) O'Brien 355 a 

fractional ; Continuous — — of crude benzol and tlw 

like IP) Hoe Franco- BelgiMo Fours 4 Coke 100 a 

fraotloiul , Continuous of petrol, petroleura, ben- 
zol, and the like (P) Barl*et ft Fib et Cle 56 a 

fractional of crude petroleum and ottnr hydrocar- 

Ixms (P) Von 1 5 ro<‘ilng, and Atlas Process Co 182 a 

fraet tonal : Method of maxima and minima In anaivsis 

by Mourt'u and others . . . . 584 a 

and fractionation of liquids , Apparatus for . (P) 

Allan ..... 682 a , 

and fractionation of mixtures of volatile liquids . Appar- 
atus for.continuous (P) .\llan . .. 813 a 

offrothlng lluuldH , Fla.sk for fractional Lc4ik 430 a I 

of fuels and bfluminous otvs , Retort ovens for . ^ 

(P) Hauser . . . . . S27 a 

of fuel f Low-temperature (P) Merz and Mcl/cl- j 

Ian, and others .. .. 150 a \ 

gasi-rt See Mfirfe- (Jai-es 

in a high vacuum , Laboratory api»aratus for . > 

■ Hmtben . . 84 a | 

ortliellke ; Apparatus for (P) Emerson . .. HIOa ] 

and like columns. (P) Cav .. .. 537 a { 

of liquid bydrocarbons (P) rorsUall .. 510 a 

^liquids; Continuous (P> tiiivfton 476 a 

low -temperature ; Rs'torta and the like for — (P) 

Merz and Me D'Han. and others 685 a 

Method of . 

(P) Hayes and Ray 440 a 

(P) Newton . . 810 a 

of mineral oils . Evaporator for <P) Melsehke- 

HmlUi, and Shell Co of California 182 a 

of oil* ; “Apparatus for — (!’' Fatist, and Inter- 
national (lasolene Ihxxv'Hs Curp 510 a 

of olh and ot!w>r liquids (P) BBt4 man 272 a 

of organic materials. l)r> — (P) Aktielwlaget 

Oellutoaa,and Magnuson 359\ 

of peat, Hgnlb-, aaproixl, oll-shales, wrood, etc (P) % 
Franckc - a • 

of potru^ro and the like (P) Clevelaivd Trust Cof 7 a* 

Of petrolcam, tar, and the like , PnOigHer* for u»e in 

— — . (P) Htelnaehnekler ... 261 A* 

taai lor coal tar hydrocarbons and other like matter* ; 
Fract,lowd-a— (P) Edwards .. 328 a 

plant with aperlal reference to rectification of alcohol, 
aoet4tldeh)'de, and oiln*r volatile products, amt con- 
ttuttoo* ether manufacturing plant Masfaraud 163 b. 299t 
P rooMM of doMruckive : 

: ; . ; > gi- 

Mid nciUkatloa. Oay TOU 

MidfocUlyhif appantoi. (P) Htthncr 649 a 

MlQM } OvoUttg . (P) thibdao Wa 


Kohlr^tltter ant# 


Distillation— cofieiitMMl. .. . 

retort and separating tank. " (P) Bendall, and Carbon 

Products Co ^ 'd 

of shale and the like ; Apparatus for . (P) Barf- 

land .. .0 w .. 

of solid narbonaoeons material ; Apparatus for . 


, (l’> Barney 

of solid fuels ; Destructive . (P) Beswick and Ram* 

I bush W8 a 

' of solid materials ; Retorts for . (P) Kennedy . . 776A 

I of South Indian woods. Watson and others . . 627 a 

! hi steam ; Applications of method of . Reilly and 

! Hlckinbottom .. 604 a 

I in steam of volatile fatty acids ; Influence of electrolsrtlo 

dissociation on B<‘Illy and Hlckinbottom .. 766 a 

j of sulphuric acid and other liquids ; Apparatus for frac- 

I tlonal (P) Jander 20 a 

of a U'rnary mixture, one constituent of which is not 

volatlk* Pascal . . 780 a 

of volatile inflammable liquid solvents (P) Lewis and 
j Green ... .... 773 a 

of waste liquors from cellulose manufacture or similar 
wasb^ liquors with strong bases In presence of 
I steam (P) llininan .. .. 15 a. 

of wood. wtKMiv fibre, and similar cartaonaoeons snb- 

stanies (P) Poon> . . . . 396 a, 814a 

Dlstillerk^ ; l>o«S4^s of alcohol in — — and method* of rc- 

( cover) Marlller 670 a 

Distillers' slop , Process of treating (P) Bassett 580A, 830 a 

' Distiller) mashes , Aclilifleatlon of — — (P) Kaserer . . 42lA 

i inaU-rlals , Cunsumptlon of . . . . . . . 239» 

I Distributing liquids al>out a factory ; Method of . Crow 144T 

Dolomlb- ; Annular furnace for calcining (P) Skuballa 49lA 

Calcining (P) Heiiusotb . . 491 a 

Comi»r**s.sed air inlet for kllas for burning (P) 

.Vmme, Gk-setke, imd Konegen A -G 288 a 

S<'paratlng magiveslum from — — (P) Mitchell, and 


(P) FucIls 

, non-intoxjcaftug 
Traubr .. 


S<'parating magiveslum from — — (P) Mitchell, and 

Mltehill and tSrenelle, lue .. . 617A 

bl»aft furnace for burning , with bullt-ln gas pro- 
ducer (P) HkulwUa . . . . . . . . 256 a 

Dolomites ; Comparison of Uothrock and Shumaker 155 a 

Dominica , Trade of In 1019 ‘347 r 

l>opc for aeroplanes , Nitrocellulose as . . . . 201 r 

Dopt'S , Manufacture of (P) Tltanlne, Ltd . and 

Bowkvs . . . . . . . . . • 164 a 

for planes of aeroplanes Fialis , . . . 292 a 

Dough, Converting grain into (P) Polnte .. .. 525 a 

Driers (P) Bayer und Co ... . . 27S.t 

Drilling machine oil , Suintltute for (P) Fuchs , . 327 a 

Drinks; Hoft — — See Beverages, non-intoxicaflug 

Drugs ; Physical theory of setion of Traubr . . . . 133 a 

JU‘lation Is'twisMi ebemlt’al const Itotlou and pliyslo- 

logical a< t Ion of H ill . . . . 285R 

Drvlng allmeutarv and other sultetanwA ; Apparatus for . 

(P) Spawn . . 40 a 

of ammonium and alkali nitrak'« Prldeaux 182 t 

apiraratu-s 

(P) .Andrews . .. .. 322 a 

(P) Bols'rg.and I ethno-Chcmlcal laboratories. 

Ltd 682 a, 682a 

(P) Boland 322 a, 324a* 

(P) Burmau ..... S92 a 

(P) nirlstle .. .. S22 a 

tP) Cloudsley ... 682 a 

(P) Dow 590 a 

(P) Harris 145A* 

(Pl»Horst.. .. .. 144 a 

(P) Hutrhln->on and Blaekburne 4T6 a 

(P) Klllliv and ,Alkn » .. aHOPA 

(P) Kuhn . .. •a. 256 a 

(P) Messurler . Ma 

(P) MiUiul*<*n 538 a* 

(P) .Sew house, and Alhs-Chalmerj Manufactur- 
ing Co . ..... 287 a 

(P) N'orodnvm and Ol6'rg 179 a 

(P) ()tfonbaus«r 322 a 

tP) Prlndle, and Buckeye Dryer Co 2 a 

(P) Haw . . .... 213 a 

(P) Hlatterv . . 712 a 

tP) HiKUKvr ,.* 648 a 

(P) Hteeufeldt-Llndholm .. 789 a 

(P) Ten.-,teldt 682 a 

(P) Whltfleld .. 8 Wa 

(P) \ahn. and Buffalo Foundrv and >tAchhio 

Co • 739a 

I air. .Apparatus for . (P)Macfaddeu .. .. 62 a 

Apivaratns for atomWng liquids for inirpose of . 

‘ (P)ttalUnd «8A 

aptilratus ‘ Centrifugal 

(P) American Laundry Machinery Co. . . SA 

(P> Kiraort' 822 a. 538a, 5S8a^ 

apparatus, oentrlfugai ; Hafety control devices for . « 

(P) A.nwrican Laundry Machhiery Co Sa 

apparatus ; Chamber . (P)*Beyer . . 809 a 

apparatm ; Oonibincd grinding or/aod mixing «ad 

v'acuum . (P) Abiett 686A 

apparatus ; Continuous . (P) Dretiler •Tunmrt 

Ovens, Lt4., and WlUianMon lA 

appamtus; Cylindrical . (P) Qreding .. MtK 
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Diylng— 

Appantua for producing hot tlr lor . (P) Schlat- 
ter, Frorath A Co Ia 

appanktiu: Rotary ; 

\iV) Uori^hal, and Philadelphia Textile Ma- 
chinery Co 486 a 

, (P) Kuiita 740 a* 

(P) Schwarts, and PliUadelphia Textile Ma- 
chinery Co . . 563 a 

apparatus ; Tubular . (P) Wagner .. 257 a 

apparatus ; Tunnel . (P) luteruat. (Jca. fUr Trock- 

enaniagon 610 a, 773a 

apparatus of tunnel and car t>iH; ; r.aa- or coal-tired 

oontinuoua . (P) I'idlor and Maxwell . . .. 408 a 

bricks etc. ; Apparatus lor . (P) Sccord aud 

oUwrs 784 a 

briquettes: Apparatus for . (D Plummer, and 

American DrhjiU't Co. .. 7Ux 

ceramic ware ; Apparatus for . (Pi ihlhrcr .. 268 a 

coal, limestone, ana other luateriala in granular form , 

Apparatiu for . (P) Da^ls . 436 a 

crucibtea for melting stwl and other substances ; Ap- 
paratus for (P) Verxulaud 600 a* 

cylii^era ; Steam Inlets and water outlets of : 

(Pi Lundberg 287 a 

(P) l.uudU'rg and Wahll'crg . . lOlA* 

cylinders for textiles and the like . Uoll head bearings 

of . (P) Fancll 203 a* 

drums. (P) Janka . . . . . . 563 a 

emulsions and suspejislons (Pi KraU'^e 437 a 

excreta, muritaglneus and other solid matters loutnlning 

a large projiortlon of water , Apparatus for . 

(P> JUtverack . 436 a 

expi^ves in a tunnel drjer with recovery of the sol- 
vents. WelasenU'rger 314 a 

fabric articles (Pi Tullls 263 a 

fabrics after Bni^hlug tP) Ihuker 087 a* 

fish etc. ; Chambers for . (P) FIcury and 

Rofwrtson . 76U 

fruit. vegetatU'S, and other substaua'S. (P) Ik'njamlu 464 a 

goods in layers , Api»Arutus for — (P) Ifofmanu .. 564 a* 

granular and other subsUna's (P) KrUger . . 213 a 

hygroscopic materials, (P) Canrhr, and liutfalo Forge 

Co . 2 i:a* 

kUos; 

(P) Cuth'f 507 a 

(P) Degen and I)egon 287 a 

klbu: Vertical (P) iJrlan 30 Ja 

liquids. |P) Frledtindcr 356 a 

liqukla*, Apparatus for (P) Sloepor, ami liuiTalo 

Foundry and Machine Co 322 a 

liquids; Chamber for . (P) Oalland 38 Ja 

BBAcUnes: 

(Pi Allsop and .Slbson . 690 a 

(P) Parker, and Ilrown t o 53 a 

(P> Pierce 80 «a 

|P) Short and Watkins ^ 507 a, 507a 

machines for cUy. (P) Irwin and Knowles 2I4 a 

macblDM : boll-head bearlugn for t)lindera <vf for 

fabrics, paper, etc. (Pi Ifoll aud Malone 1534* 

machines for.Obroas materials. (P) Allaop and others 185 a 
P reventing raking and burnlna-on of 

material In . (P) Pusrlnsky ana Llcbttelt . 430 a 

Rotary cylinder — . (P) birooo and 
Simon 696 a 

(P) Lowden 476 a 

(P) BIrt? ... 256 a 

materials; Drums for . (P) Oerloh 143 a 

by means of hot air. (P) Hlin|^* *’'*"'*♦* 

Of other liquids ; Apparatus for atomblng ami . 

(P) Cbem Verwertiinga-tbs. .. 58U 

OiUa. ^ anrfer Oils. Fatly 

Of organic materials. (P) Aktlcbolagct ailuloaa. and 

• Magnf^ •• 

flfianie materials, espertklly iluuglitrriiouso waste. 

(P) Nksaeo 498 a 

organic matter, particularly ifaughterhouss waste , 

Boiling and fP) Mesaen 379 a 

csgank fubsunces (P) Trit>€S . . . 637 a 

ovens. (Pi IlMcci , .... 507 a* 

ovens; Vatunm . (P) Tavknr 144 a 

painted or varnlslied artlckw. (I“; Cuntlffe, aod Ameri- 
can Blower Co. ..... 241 a 

pajpr Of other material In Alvcct form (P)Mlnfon 779 a* 

Mper. tNUdei«oard. eeiluir:mc. and similar material in 

cobtlimoos strip*. (F) MklHckh 15.3 a 

plant. (P) fiardut'cl 5f*3A 

pfatate ; Control of drying ptooeaA*ji in (P) Crlda 6H2 a 

prtoCod (abiioi ; Vse of strara . Isocrfoger . . 463 a 

prooesf ; 

(P) Boberg. and Tcchno-Chemh al Uiiora- 

iortw. Ud. 682 a, 6824. 712a 

(?) Boland 322*. 324 a* 

munt 712^ 

f^mA ; MadshMS lor . (P) Souttiali . . 740 a* 

r mmtMm or other wtt or moiature-laden materUl. 

7p) tlw»« ^ . . 701U 

llndiBi (P« UmT. .. *Ma, mA 

•oMr (?) 8t«l«k«.dUid Buhl Co. IMa 

lelaliOM (?) Dmb 
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Drying— oeahutisd. • , . . 

and tterillsing animal and veretable matter, including 

,(llaugbte^hq^ offal. (Pi Marshall . . . . Ma 

stoves ; BclentlfScally coostrudeed . Allen . . 1461 

tea or like vegetable or other substeuocs ; Apparatus 

for . (P) Tempolaar 760 a 

textile and otlver fabrics; Apparatus for . (P) 

Chadwick 506 a* 

and thickening liquids by means of compressed air and 

heated air or gases. (P) Oalland 277 a 

trough with fixed drum and revolving mixing and stir- 
ring shovels. (P) Wuri 774 a 

varalshed or gummed sheets of paper and the like; 

Machines for . ( P) Ihuh and Bush . . . . 445 a* 

vegetable and animal foodstuffs ; Apparatus for obtaln- 

liig Arc-gases fn-i? from smell, soot, ami dust for . 

(P) Breldenboch 761 a 

vegetables and the like. (P) Viewing 626 a 

vegetables uiwl the like ; Apparatus for . (P) 

Urons, and N V. Machinrfabr. Brons . . . . 206 a 

vegetables aud other materials. (P) (Joubert .. 626A* 

wool, cotton, or like fibres; Machines for . (P) 

Charloswotth . 12 a 

yam windings, particularly pajH-r yam ; Apparatus 

for . (P) Jttgenberg .. .. . .. 263 a 

aUo Dehydrating and Desiccating. 

Dryophantln, the colourlug matter of the red pea gall. 

Nlereustelu 101 A 

Dukin Set p-PhenetoIeurea. 

Duralumin . Heat treatment of — -. Metlca and others . . 454 a 

Quenching of Oulllet and others . . . . 49-A 

Dutch Hast Indies. Sm Xetherlaniis East Indies, 

Dyed fabrics ; Apiwratu* for testing colour fastness In . 

. (P) Driver and Sunderland 186A 

D>elng Aniline Black on wool and on mixed wool and cotton 
or wool and silk fabrha 

Batbgay 

Prud'homme ... J04 a 

of artlfltl.il silk. NNilson and liiuoon .. 3.....T 

with am dyestuffs conUlnlug the sulphouarnlile group. 

(P) MrM>n 6541 

broom torn (P) Br(sler>on and Parr 

certain ctdouri on \eg< table fibres, i irns, and fabrlw. 

(P) Dalty .. 1(A 

fibres and fibre prrxlucts , Kledrhal treaHnent In - — 
and d> extuffs and i)rixiucts resulting tlverefrom 
(P) Bloom . • • • , • ■ 

furs and other inalcrlaD , F.Iutrhal priKvm and ai>- 

paratus f«»r . (?) Bloom 484 a 

nrge silk. (P) Maupal 687 a 

jig rollers (P) Ikan and I.yttle .. 746 a 

dggers ; Brake device fur - — . (P) llawllrison. and 
ikiather ami Platt, ltd .. ■ •• 

Jigs. (Pi (luslon and Knshton . - >^14 a 

and like machine* , MechanUnr for stn>t< Idng and 

guiding fabrics In (P) ThoruU r aud llenalill- ^ 

wool , » * * 484 a 

or like treatment of cops. A|>i«iratus for . (P) 

Resvh and Clavrl .. 262 a* 

machine* 

<P) .4lnvworth 654 a 

(P) Bhkel ... 569 a 

(P) Dudley ,. 228 a. 228a, 228a. 331 A, 

361 A. 484A. 484a. 542a 
(P) Doing, and Klaudcr- Weldon Dyeing 

Miv« Ulne 1 o . , . . • 542 a 

(P) 8chnllr^'n»x•^g^•r - 654 a 

inaciilnftt Auloinatlc >an» Ivauk . (P) Textll- 
tnaschlnen Fabr. 4 -D , , . 

•inarhlnes, ID^lrry — (P)Dudhy 2'28 a. 361a, 484 a. 542 a 

nuMblmw. IrMllgo (P) DavU and Davis . . .. 186 a 

machines. Hkelu - -. (P) Dudley .. - •• 22«A 

Mean* for supporting and streD hlng hose and like knitted 

fahrlm uprm wln^ forms during . (P) Hawley 

and others * * IV, . 

mixtures of wool and staple fibre Rudolph .. fcA'A 

with monlant disaxo dyestuffs, |P) 8oc. Chem. Ind. 

In Basil- 

of nopM Ri'>l -- 154 a 

pai<er pulp with ln«>lubl« artlfirlal colouring matterv. 

(P) Melster. Lucius, unrl Brfinlng . • 

Mwr vara and doth tP) Chera Fabr. roswlg-AuUslt 166 a 
l«per yam* and fabrics with sutetantlvo colourt. (P) 

Chem Fabr. I'oswlg AnJuiR 1^*4 

"polished" iHdton thread. Winter .. •• 5MA 

nroeeas. (P) *SleuwUnd 1“* 

liw lilk. (P) MsO|>«l • 4. 1.“ i, 

or slinllafly irealloit yarns in the form of haaka. steina, 

or bundles; Mgrhloes for . (P) AahworUi .. MU 

Itolphor lUark. (H Althouse .. 

Tabletf for domcsftle, . (P) Heyroann .. 484A 

textile faljties; Apparatus for . .(P) Firowtl 

WekimaoA A -G. 

textiles. (P) oanlher . . ^ ^ **»* 

<4 Tasnar silk ; Black . RrivasUva .. »Uk 

UtUlsatioQ o( snlphoolc adds of xylw m»4 

naphtha lor produettea of foam batte for . 

(P) Malitet. Urtos. o. Bdintog . . • . . 

wool aad oU»r ihroo# nsalarials ; MaddMi for . 

(p) WtrUakor aad WWtakar . . 
wool: Pitparailoa ol oiwo^m^ «< til tfywMli 
1m—, (?) CMsaHt tttel 


17i 
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Dy«lng-.«onMnuAl. I 

wool, yarn, or other flbrouf material: Apperatuifor 

. (P) Walker .71 720l« 

yam in the form ol bankiif •keJn*. or t9io like. (PJ 

Aonloq 446 a 

yam In hank form ; Atachinea for — (P) Lord and 

Lord . iSflA. 625 a* 

yams and fabrics of paper treated with plf'nol-lorinal' 
dehyde condensation products. (P) Itutf 


Dyeings : Fastness to fulling of chromed - 


— . Ileyl 
IlohiHon, 


229A 

17a 


and 


Dye-soaps; Manufacture of . (P) 

Aladdin Products Co. 

Dyestuff intermediates ; Standardisation of . Fyloman 

Dyestntfs in Argentina; Coal-tar 

basic ; Manufacture of medicinal preparations from 

yeast protein and . (P) A -G Haaf und Co. 

basic ; Preparation of printing paates containing . 

(P) Bayer und Co 

basic ; Printing fabrics with . fith glcr 

basic ; Production of lakes of with rlnc ferro- 

cyanldo. Justin-Mucllcr 

l>asio ; Use of araonious, tannic, and phosphoric acids 

in production of lake pigments from .JeniiLson 

Behaviour of towards yeast cells. Von Kulcr and 

Florell 

Bill for rcgniatlng Importation of — . 419R| 

Bill for regulating lrni>ort8 of In t< S A. 

British purchases of in Germany .. 

chrome mordant; Manufacture of azo dycatufTs by 

mupling dhuo c-oraponnds wltli Justin- 

Mueller . . . 

Cost of production of in U S A 

derived from l>cnK)keto<llhydrottiia7lnc H< rzog 

ivtcctlon of coal-tar in butter and margarine. 

Ctilmour . . . . . . . • . . 

Distribution of German 

Ksttmation of strength of Watkins 

Exploslhlllty and lutlaramahlllty of — Huml-ton 

and others .... 

Exports of organic from Swiir/’rlaud 

Faciiltbsi for Im^Hirtatlon ol 

Fission of organic by h\drogt'na1 ion Me>cT 

Imports of . ' ... 

Imports and exports of ... 

ImtKirts of from Oertnsnv .... 

industries abroad; Protection of . 

Industry . 

Amistrong . . .... 

Is'vln-oteln . . ... 

Industry in Basle 

Imlttstry in France, Position of 

industry ; Position of 

Industry ; Pi ogress of In 1019 llot^'o 

industry; ProU*ctlou of svnth<>tio 

Indvwtry ; llclatlons of the ^tate to the 

and Intermedia^' pnsiiicts ; PurifK'atlon of organic 

(P) IMcktro-Osinoso A -tJ. 

Manufacture of 

(P) Angel 

(P) I>op»'z and Q\nigUft 

(P) Maclaurin m .. 

(Pl‘Mcu^*land 

(P) Whwlcr 

Manufacture <4 Rlkall-prcx)f — ~ (P) Cates, and 

Sunbeam Chemical C-n 

Maniifactdre of ooal-tar (P) Emd.all, and Haggln 

r.stAt'R. Tno . 

Manufacture of inln'ral - - In Ontario 

Manutacture of from y»ctrolcTmi (P) Frasch 

Manufacture of qnlnone (P) Bccko and others 

Manufacture of In Sweden .* 

Manufacture of watcr-solnhle (P) Hart . 

Means of fasU-nlng in material and waterproofing 

aame. (P) Sharp 

Moaanrement of fmling of in davllgiit Meissner 

mordant- ; New luisea for pr^ ol IVam- 

lierger .... 

mordant- ; Phenols as Mohlau 

New duty on — in .In pan 

Proldems In identlflratlon (d Hitch and Knapp 

Projected amalgamation of ctinipaniv* manufacturing 

in F S A ... 

Purchases of from Grrmans . ‘’4R, 

Kocovery of . (Pi Wall, and Kalmus, Comstock, 

and Wc*<sitt 

tendering ■ - - fast to chlorine in printing ^ Brandt . 
lleparatinn ^ — In Italy 


Dyestuffs —eonfinued. 

Utilisation of war munitions and munitions plant in 

manufacture of . Oeach . . . . 

vat ; Benzidlnoqulnones and blsqnlnonylbenzldla^ls 

. Brass and Papp •. ^ 

vat ; Preparation of leuco-compounda of for 

dyeing wool. (P) Cassella und Co. 
vat ; Printing colour reserves under sulphur colours 

with . Dlserens . . 

also Colouring matters. 

Dye-works chemist ; The . Lccch 


744a 

413r 

349E 

833a 

40U 

6ft6A 


411k 

244\ 
449k 
113r 
40 R 


717^ 
16HR 
152a 

H64a 

79r 
lOlA 

lOU 
. 191 R 

IHR 
. r.07A 

420r 
. 44()R 

301 K 
. 439R 

.. 114R 

. 31 7t 

•ilSR 

357R 
. 420R 

2R 

;59a. 384r 
77r 

56SA 

4^11* 
Ci.5A 

624 i 
1864 
ISlA 

653a 

184a 
.3Sr 
511A 
10a 
382r 
540A 

362a 
400a 


72a 

32gA 

654^ 

nOA 

300ft 


655A 


34sr 

lOlA 


•J57r 

4431 

.Mhti 
.4'1'*R 
417r 
422r 
SS'.lR 
8.«R 
.3nK 
27 IR 


Tcqnln*menls of Poland 

In fterbla ; OAl-tar . 

(dtoation ; Tlw . • . 

situation. Burgess 
situation in Hongkong 

situation In F 8iA > ’ 

soluble in fati and oils ; Manufacture of . (P) 

Owin. Fabr Worms A -0. 

Holvenk for extraction of . (P' Tctralln Acs. . . 

Bnpfillea of 

SnppltM of from Germany ***■• 253* 

Unp^ ^ of - — under reparaHon clauses of Pbsce 

Tabta for Usiktilleatim of bv means of the spectro- 

•oops. Moir .. .. ^ 


744a 

66 SA 
401R 


Earth, fullem* : Acidity of Kohayasiil 

fullers’ , Manufacture of for oil refining. (P> 

Kohln<lorfer 

fuller^’ ; Preparation of for treatment of mineral 

oils Phalen 

fullers’; Production of- ,1913-1019 

fullers’ , llMmoval of catalyst poisons from oils by 
means of — — Ut no 

fullers’ , Itevlvlflcatlou of ~ — from treatment of oils. 

(P) Kennedy, and Atlantic llotlnlng Co. .. 

Earthenware bodies, Pn;parailon of . Johnson 

Earths , Rare for Incandescenoe mantle industry . . 

Rare punlieat ion and atomic weight of samarium. 

Owens and others 

rare, S*. p.ar.ition of V>y basic precipitation. 

Praiidtl and Raucheuberger 

East Africa ; Cinchona bark from 

Eist Africa (formerly German) , Trade of In 1918-19 

i:.i.st Africa Protectorate , Trade ol In 1917-18 

East Indian wax. See Ghcdda wax 

r.bbw Vale Steel, Iron, and Coal Co , Ltd , Electrical 

cfi’ilpment at works of Dixon 

Kohlgo See und:r Japan. 

Kehuvjdontxnm tinrJortum, a wooi-destroylng fungus; 

Enzyme action in . Schmitz . 

Jilucatlon Act, 19FJ , l)l^cllsslJa on a scheme for com- 
pulsorv day continuation schools under tho — — 
Education of lndu-»trlal chemUU Jerdan , . 

Egg substitute , Manufacture of . (P) Cullen and Fulton 

Eggs; Manufacture of dried jolk or white of . (P) 

Ebers *. • 

Preasers’stioo of . • * , •' 

Preservation of . including a bibliography of Llio 

subject Jones and Du BoLs 

Preserving (I’) Kessoncr and SoJmgen .. 

Egypt ; Oli-sc-cd Industry in 

Report on economic and financial situation of 

for 1919 .. 

Report on work of Government analytical laboratory 

and assay office of , 1913-1919. Lucas 

Egyptian bricks Thompson 

Ejectors for lifting and forcing solids and scml-sollds, (P) 

Adams and Adams 

Elastic roa-vses ; Manufacture of (?) Bayer und Co. 

Klastin ; lU-latlon of to the tanuing process. Mdller 

Elder , Moimtaii . See Sambucut racemosa. 

I'Jcctrlc accumulator plates , Production of a protective 

coatlnlf for active material used In . (P) 

•• Motallatom ” Ges 

accumulator. React lon.s of the lead . yclnnea* 

and otlicrs . . 
accumulators • 

(P) Marconi 
(P) Worsnop 

accumulator* ; Hard lead alloy for Uhc as supports for 
active material In lead (P) AccumuUtorcn- 

Tabr A -G . . - - • • 

accumulators , load in works practice Tanger 

accumulators ; Manufacture of uegativo plates for 

. (P) Potichaln . . . . . . . . ^ 

accumulators , Manufacture of spongy lead cJectrodn 

for . (D Noll . . - 

accumuiators ; New Pratlel . . . . . 

-arc carl*ou8 ; Ncgatlvxi for use In high-power 

aearclillgiits. (P) Gebr. Siemens und Co. - • 

I arc devices ; Enclosed (P) General Electric 

arc electrodes lor production of short wave-hagth 
I radiation (P) Siemens-Schuckertwerke Ges. 

arc- Fixation of nitrogen as hydrogen cyanide by 

I • mean* ol an . Brlncr ami BaerfUss .. ^ . 

i arc Iniagea In chemical analysis. Mott . . 288R, 4314 

iJc lamp carbons, esjv^lally for aeorcbllght., (P) 

Allgcm. ElektrUlUta-Gos. .. .. ‘t,,- Ji* 

arc lamps. (P) Little, and Westlaghotao Slecirle 
and Manufacturing Co. '♦ a* 

arc lamw ; Carbons for . (P) Hoape and OrylH 

arc lamps; Dlmtoutlon In energy erpewmnn per 
candle power o( -- — . <P) J. 

arcUmps; Klectrodos for . (P)Kott,aiidKatioaal 

Cftrbon Oo. ** JWft 


72a 

97A 

323R 

B26A 

81 4A 

234a 

13R 

402a 

486a 

382ft 

44R 

99r 


336R 


636a 

36r 
37 5R 
882a* 

SSlA 

414b 

670a 

464a 

116& 

363R 

325ft 

65a 

14U 

624a 

36a 


696a 

416a 


764a 

404a 


676a 

754a 


726a 


SOU 

789a 


359a 

8154* 


183a 

lOSa 


SOU 


328a 

8a 


tau 
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BiMtrio—ooAHmiMf. ' 

fonMQi. Sh MMdtr Wvmuitfi. 

iQefadMMBce Uinps. (P) UnoiMi tt^B«Wu 29U 

inoMMleMeiico HadaftotBra oC > (P) 

Hmlion 7T6 a* 

iDcandMwnce humps T Beduoing dlSHpsIkm of toanton 

fiUmenU la . (P) Dsutschs OuglUhlicht a.oO. 77dA 

lamp; New . Bchrtler 188 a 

lamps ; PUamenU for . (P) Westlnghooss lamp 

Co., and Hail C . . «0A 

lamps; Leadioa-ln tonducion for . (P) Aodetson, 

and Oeoeral Elootrio Co MU 

lamps; Mercury arc . (P) Her»iu .. 6d6A 

lamps ; Momiry vapour . (P) Conm . . ftllA* 

lamps ; Production of flIameaU lor . (P) Oeoeral 

Electric Co 693 a* 

primary batteries ; Manufacture of alkaline gelatinous 

electrolytes for . (P) Engle, and American 

Elementary Electric Co 824 a* 

prinwry tvlls and storage batteries; Manolactore of 

tubular electrodes lor . (P) Svenska Ackumu* 

lator Aktiebolaget Jungner 727 a* 

storage-battery plates , treatment of . (P) 

Martin, and Philadelphia btorage lUttery Co. . . 410 a 

storage cells. (P) Fery 804 a 

transformers and switchboards ; Incombustible or 

dllhcultlv combustible insulating liquids for . 

(P) Umssmanii S40 a 

weldbig. Sn under Welding. 

Elci-trical charge on diaplirmgms ; Modifying the 

(P) Henwerin. and Elwro-Osmuw^ A.-tJ 102 a* 

rlaaslfl<ation of Omd) dU ided material. (P) Bcbmidt, 

and International Preclpltatloii Co. .. 893 a 

comtioundlng of Itqulda with gases or other coinpooents. 

including carbonating of ta^veragr^. (P) bloom .. 494 a 
i^ucthlt) of gases during cltcinlcal reactiona ; 

Constancy of — . Trauta and Hengiein .. 403A 

r<mducti\it\ of metals and alloys at hlgit temiarature . 

Measunrinent of - - ~. Ilaughton .. 210a. 724A 

conductivity of mitturcs of fused and solid salts. 

8an<looiiiui OOSa 

condmi I n I ty of soda-lime sllUsste giasa. Amtuonn .. 296 a 
coiulutllvUy ; I se of - — - for determining loinjioaltioo 

of alcoWl-naUT mixtures. KolthotT 2U3 a 

conductor; I'rwluiliig an alteration of structurv of an 

bv Ik'atlng during winding (P) A -0 brown. 

bONfri. und Co. . , . . 468 a 

I'oodudort ; t4>adlng in c r . for electric lampa. 

(P) Anderson, and (•ciieral Ek>ctTlc Co 29 Ia 

condm-ton . Manufacture of impregnating material for 

fibrous Insulating loNering of . (P) bruggn* 

mann . . . . 033.i 

deposition of |>aitliies from gaso*. iPj Ixalge. and 

I^ige Fume to . .... Tlii 

emlosrnoM) of molten aodium ildorldo Into carbon. 

OstwwU 3iA 

energy . Transforming kinetic energy of gases Into 

and utilislug latter for carrying out gas 

read Ions (P) Petersen «9da 

rquiinnent at works (»f Ebbw Vak hUHrl. Iron, and Coal 

Co. lAd Idxon S8flk 

heater for (oal-tar naphtha dfaUlUsllun test. HUI and 

fTilllas , 397a 

'beater resIsUnce dement (P) llardner ami (Alien .. 494 a 

liealer fur NSpoun or cuodarting gases. iP) Allgem. 

lUektiiaMAU-tiis 36fiA 

heating apparatus for liqukU . l.lquU tlght Inauiated 

^Is for — . (P) llellsNitI 64 a* 

hratlnc of Insulating or InlUtnmabie liquids. (IM 

AlWm. KlsktritiUls-fles S40 a 

fhsulsting liquids for Uansfortnrn ami switchlioanii . 
inromtwmUs or dll&ruitty muibasUbln — . 

(Pf tirosMWHM . 340 a 

insrulstlng material from couinarooe- resin. (Pf Wells. 

amt niis^ Foster to . StOa 

InsoUtlng material. Plastlr - . (PI Molta ami 

others 840 a 

Insulating mouldi^l artbles Manufacture of . (P) 

tininwaid 272 a 

iivMiUtlon (PI Mrktm-MaterUI lies 494 a 

Insulators . Manufai-tare of moulded — (P) West- 

Inuhouse LleHric smi Nanufadurlng fX> . . 874 a 

machines ami tramdnrmers , lirytng Insulation for 

— (Pi A O brown, Hovrrle el Cte. 82 a 

meihanlral filters. Cotttinaotts . (P) MeaUM. 

and Basearrh f’orp 866 a 

power Mr 0 \tnder Power 

prrripltatlng^ system. (P) (^bb, and Wiitlfbtww 

^ Kl^rVal and Manofaduriog Ca M8 a 

precIpllstWio apparatw, Elrdrodea tor IMS In ' — . 

(Pi Biemeot-iWiQrkaftwerke Oea 198 a 

precipttatlon ; linvtce (or — employing hlgh- trw don 

mrrmt. (P| fitemena-Hehttekettweits Osa. .. 48^ 
prerlpttnttoii of dust from gaaes : Afqmt^HfW lor . 

(P) SIsmsamftetmrImrtwarks iim 478* 

precipitntion of mntter from gaasn. (P) Btrwg . . 98 a 

pftdpKnlkgi ; MoCIob of dropM* aatf pnitklsa In BsU 

of «0f«M (UMteifi la . Tolai^a and Inmr fi0»A 

|vnd||ltetlja^of (F) Monti tod 

fowlidlaUM |dMlt EfiMwiI od dwo 8 mi iittlEki 

, <f) W i l li tttA 

n li ig tii iiroH i i »>i<i no* 


FAQI 

Biec(tte»«oNfiiiNMf. 

ure hunps hnvinf non than one arc, (P) lunmer and 

pthm 183 a 

an IWApa of eumnt density ; Electrode for 

(F> Siemens rod Halake A.^O. 816 a 

ato lanpa ; Mercury . (P) Nutting, and Westing* 

, hoOM Electric and Manufacturing Oo 8 a 

ate hunea ; New cadmium vapour . Bates . . 2fiU 

are Mdoering and depositing of metals; Electrodes 
for ' 

(P) Jones 494 a 

(P) Jrnies, and Alloy Welding Processes, Ltd. 4»4 a 
arc treatment of air and gases <P) Friedrich . . 7661 

arc welding, cutting, and tt'palrlng. using alternating 

current. (P) HoJslag S73 a* 

arc welding and repairing. (P) Hoblag 8 Ua* 

arcs ; Arrangement of din’d curniit . (P) 

Lominer and others 183 a 

arcs ; Antomatlc regulation of velocity with which air 
or gas or mlxtun'S thereof enter or leaNe longitudinal 

channeb In olectrodd of under the Influence 

of Increased or diminished prewun'. (P) Mylo .. 160 a 
arcs employed In searchlights, projection apparatus, 
and arc lamps ; Arrangement, formation, and 

coloration of . (P) Mylo 150 a 

batteries ' 

(P) Crowley and others 271 a 

(P) French, and National Carbon Co. .. 824 i 

<P) Fuller and others 824 a 

(P) Rohotf, and French Battery and Carlwn 

Co 340 a. 727a 

(P) Sperry ..32 a 

latterles; Depolarbtng agents for . (P) Kell .. 107 a 

mtterles; Electrolytic manufacture of higlur oxkle 

of manganese depolarising agent for . (P) 

EUb, a^ National Carbon Co. 71 v 

Datterlrs ; Envelopes for plates of ( P) Carixmter, 

and r8 Ligiit and Heat Corp lOOi 

batterlM; Manufacture ci densilh'd depolarislog agent 

for (P) KHLs. and Nattonal Carbon Co 71 a 

batteries ; Manufacture of double cupper oxide (dates 

for . (P> Eogk>. and Amerleau UeuienUTN 

Electric Co 824 a* 

batterlM : Manufacture of m>gative plates fur 

(P) Poaeltain 72 i3a 

batteries; Manufacture of oll-pnAeded . (P) 

Babofl. and French battery and Carbon Co. 727 a 

tiatterlM; Primary (P> ituhoff. and Fremh 

Batt^ and Carbon Co 340 a 

batteriea: Primary with unalterable electrolyte. 

(P) Jangner . . 373 a 

bakl^ ckiaeDts ; FUectrolytlc productloo of line 

. (P) Cowper-Cole* .. <59 <Ja* 

tialtery materials; Purification of . (P) BuboS. 

a^ Preoeb battery and Cartem Co. .. 660 a 

battery plates ; Active material for — — (F) Gardiner 

aad Dnggaa 660 a 

caUss; Allo^ for armouring of . (P) 8tenqulst 6U2 a 

cathode ray disebarge tubes emptoying a high vacuum ; 

lacandesrence cathode for use in . (P) Ues. 

fSr draMkwe TeJegraphle 816 a 

cell ; Bepolarliiatloo by oxygen of an . Williams 285T 

cell ; Le^ staadard . Mellon and Heoderaim . . 468 a 

ctO; MetaitebUity of the International Weston 

and ha unsnltabiUty a» a atandard of electrical 

tOMloo. Cohen ami Morsveld 6d2A 

eeUi; 

fP) Evans 32 a 

(?) F^ . . .... 824a 

eetts; DenolariMr for (P) Hart* .. 67 «a 

eelb; EMctrtdyte for higb-temperature comboatioo 

, (P) diemeiM und ilakikd A -G ' 197i 

etlli; Maaafaeture of seknlum . <P) Hannar-ti. 

aad B6eker on«l to. . 197 a 

(Ifli ; 5^ , pradel . . 78 »a 

caiM; Begenrrating dl>()oUrisatlon mniwra from 

nhauated tnanganew* rfinvid'' - . (P) Ktopstech 272 v 
mill; Wooden separator for - (P) lilfRer 197 a 

mH; AftUkrially <oolerl, high-fr<sjueary for 

metClM wtrnetory me^erlal. (Pi Northrop, ami 

A)ag Metal Co 24 ()a 

MmaU ; TrmMfomut Ion of polyphase — particularly 

idr uw lo efcxirte fnmaeev (P) blbby . . 726 a 

email; Yaarant and rtber apparatua. flehaal 734 a 

Mtphiuir ; Dliappearaocr of gas In the . Reaearfh 

Moff of Ostwmi Electric Co 776 a 

' (ih Oracti and others 869 a 

^ tlMBeos und Halake A -G . . 743 a 

bMMM : CalbodM fM^vapoor filled or gaS'llM 
(?) QvnMnrahaasen and Partssch . . 369 a 

dlMhiip babsi; Efecteodsa lor high yacuiim . 

m mm idJA 

dlmlMifi lobM : loflaadamcara eathtRiM for : ‘ 

m OstOMnlMm 8 a 

(HihMfr 

HidMiip tobw oMd tfw tiktj AuloiMlIoally nmovtoc 

Oh XlBetrlo C<K .. 480 a 

fUwlhMM of ofictiuilM foe 

pmMfmrn L (nmmm0m,nimmrMm 

<ry litjiwi. iwii Mimf'atk IMa 

(nsiiiirini. rm 
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Electric*! — continu0i. " 

prccl^tation of Buspeodcd natcrial from fumace<^(a(ies. 
(P) Wolcott, and ^ntlmatlODal Pr^pitation Oi. 


(P) Wolcott, and ^nwnatlODal Pr^l^tation Oi. 257 a 

precipitation of stupendev material from gases. (F) ^ 

Wolcott, and International Precipitation Ck). . , 321 a ^ 

precipitation of susmnded matter ‘from gaseous and 
fluid bodies (P) Nesbit. and Intcrj^tional Pre- 

clpltation Ck) RIOa 

precipitators. (P) Friable 272 a 

precipitators; ArrunKemeut for connecting •electrodes ^ 

of . (P) Sleinens-Schurkertwerke Gos. .. 322 a 

. precipitators ; Device for protecting insulators In . 

(P) Meston. and Research Corp .. 324 a* 

precipitators with permeable electrodes. IP) aicmens- 

Hchuckertwerko Oea. . . . . . . . . 322 a 

precipitators; Itcgulatlng velocity of fumes passing 

through . (P) Strong, and Itcscarch Corp. . 470 a 

precipitators ; Removing deposits from e'ectrodes In j 

. IP) Meston. and llcsearch Corp 476 a ' 

purification of air D' Arson val and others . . . 347 a 

puiiflration of blast-furnace gas by the Lodge process 

Uutchinson and bury . . . . 3.36R 

purification of dusty gases. (P) PUniug 35r>A I 

purification of gases. (P) PUning 257 a 

purification of gases , Apparatus for (P) Siemens- 1 

Schuckertwerke Ges . . . 355 a. 619a. 620a i 

purification of gaaes ; High-tension electrodes for — — . 

(P) SIcmens-Schuckcrtwerke Ges . . . 162 a j 

purification of gases, Insulator for use In — — (P) 

Slemens-Sohuckertwerke Ges. . . . 'J55 a 

purification of hot, dust-Uden gases, CoUcrtuig 

elertrodcs for (P) Piluing 196 a , 

purlfifatlon or seixirutloT. of gases (P) Siemens- • 
8thuck« rtwerke Ges .. .. 71 a 

-r<!Sletance alloy (P) Hcheuch, and \Se»tem Electric 

C-o . . . . ^56 a 

resistance blocks . iMaiiufaeture of (P) W’estAng- 

houso Elei'trle and iLinufacturlng i^o. .. 374\ ' 

reslsUincc for rlutrn furnaits (P) I’iquercz 726 a 

resistance element (P) Case . 550 A 

resistani'C element and .alloy tluTefor (P) Driver. 

Jun . and Drlver-Harrls Co ... 32 a 

resistance elements; Manufudure of non-mctalllc 

— — . (!’) Hi Id. and Nation.»l Carbon Co OOH 

n^sUtanoe inuGriul (P) Jkllaiiiv and others * 599 a 

rrslstano' material, Manufadurc of — - (P) 

Hutchins and others r20A 

resUtauce t Ik rmometer (^P) Herat us 31 ha 

resi«t^*r , Zix-Ajg e.irlK.m (!’) Thomson ‘29 a 

resistivity of dilute metallic stjlld solutions. Norhurv 433R 
resistivity of nfradorles at high temisralurts Hart- 
mann and others 61 K)a 

resistors, iKterloratlon of nUkel FltstJorald 

and Moy« T 

separation ol coji'-t nueiits of giiseous mixtures (P) 

Bkauj'V ®‘*^La 

separation of butistances In suspension in gases , .Api>ar- 

atus for (P) G allot tt tie., and Pous>m 

Hondtaux (t Cle .. 

srparatlon of susptnditl niaterhil Iron) raws 

(I’l Intornsf lonul IVt ii-itat Ion Co S24A* 

(P) Hihmidt, and Inl< rnational Pre< lplt,aliou 

Co 476 a 

M]<arntlon of stis;>endetl material fronj gasos , Appar- 
atus for -- (1*> tJallot and others . 3‘24A ^ 

•jTilhesls of colloids HveiUrrrg llOA 

freatmiiit of gases (P) Hradle}, and Research t’or- 

Piuatlim 217 a*. 35.»a 

treatment of gases. Apparatus for 

(P) brndlev. and Rescan h ('orj*oratlon »3 a 

(P) Davidson, and Intemaf lonal Precipitation 

(P) HtHHvrg, and Rest arch Corporation 
(P) .Hrhinldt ami others . 25. A . 

(P) Squlns. Bn<l Re-H^-rtith Corp ^&h-A 

tXfatrrH'nt of n agenls for diemltiil reactions U tween 

liquids, gases, or liquids and gases (P) \Mt Igolaskl 16 _a j 

Elect rlfallv-eharged ;«ctToleuin spirit, ether, ite . Kllmlna- 1 

lion of d-mger of ignition of HoKle 96 a 

lUcftrioHy Rill . . 4396 

and gas ; Thermal efflcleni'hs of prodmtlon, dlstribu- j 

tlon, and u«‘ of - Clerk i 

scheme* * , j 

Hupply Act. 1010 I 

supply undr rtsklnjcs in G.rmanv i 

thermo- , lhavnt progrowi In lh>nodloks ^t4B | 

Ekciroebemlcal Indudrles In the Pymu-es * . j 

Industry. Iievelopmcnt of lu (*eruianv 

OoWsobmidt .. * . .oa 

Industry In Germany ^ 

proeeasea ; TMspliragm for ■ (P) R<'hwerln, and 

Cl)emlral FoMndatlon, Ine 

production of orfnnic lompoiinda- CommcrrlBl ro«»l- 
Wlltie# in - Thatcher 

rraciicms In gasos and vaimurs 1') means of the aiterna- ^ 

ting db*charge (P) Spkl •• 3. 5 a 

iieatmant of llqnW hydrocarlKm^sud otlur comijpunds ; 

Apparatu* for — (P) Cherry . . . XOOa 

BItaifxKihetniBiry : flevclopmenta In In Germany durl^ 

BkwlK H ilt tt tWi; glWP** (T) Naai 


Electrode processes Influence of rise of temperature and 
of do|)olariscrs on form in which nickel separa^. 

Stager 787 a 

ElectrodcposlMon ; Prodtictlon of plates or%liccts by^^ — . 

(P) Cowi»r-Coles . . . . . . 67(lA* 

Electro-deposits ; Manufacture of a metal matrix to obtain 

easily detachable . <P) Schldtter . . . . 27lA 

Electrodes • 

(P) Ckmover . . . . . 82 a 

(P) King .32 a 

(P) Tornljcrg, and General Electrle Co , . 374A 

for aex*umulaG)r« ; Manufacture of spongy lead 

(P) Noll ... 804A 

Arc lamp , especially for sr^archllghts (F) Allgem. 

Elektrlzitats-Ges . . 2filA 

for arc lamps ■ 

(P) Ifeai* and Orylls . . . 8 a 

(P) Mott, and National Carbon Co . . 183 a 

for arc lamps of high current density. (P) Siemens u. 

Halsko A -G . . . . 816 a 

1 Are for production of short wave-length rmllatton 

(P) Siemens- Schucla-rtwerke Ges. .. 1831 

for arc welding , Manufacture of • 

1 (P) Churchward, and Wilson Welder and 

, M'-tttLs (V> 754 a 

i (P) Klnke.od, and Lincoln Electric Co . 239 a 

1 rAri)on , Baking — - (P) Melser . . 67fiA 

carixin . GraphitWng (p) Szarvasy . .. 824 a 

' carbon , Manufacture of (P) 'riiompsou , . 72fiA 

carbon , Produ<*tion of a strong protective coating 

! for (P) G»-m fur Teerverwertung . S75 a 

carlxni , Tn-atinent of gases from antliraclte and petro- 
leum <oke In manufacture of (P) Melscr .. 480 a 

(Vdlectlng for » lettrlcal purifleatlon of hot dust- 
laden ga-s.-'j (P) Piinlug .. 196 a 

I composed of lead pi roxide or manganese dioxide or a 

mixture of the two; Manufacture of . (P) 

Bardt . . 82iA 

for discharge tula's . Manufacture of from light 

mctaK (P) 8tudkn-Ges fur ElektrUche Leucht- 
rohren .... 743 a 

for « IfitrJc arc welding and metal cutting (P) Boome 788 a 

for electric .arc welding oix>rationH , Metallic (P) 

HoUlag . . . . 549 a* 

for ekotrie furmuvs 

(P) Norske Aktieaolskab for Elektrokem. Ind. 

Norsk Tmi -Hviiotckbank .. 374 a 

(P) soe 1,1. ctro-Mi tallurglquo Frani,alse . 32 a* 

for fleilrh jirlmary cu lls and storage batU'rlea ; Manu- 
facture tA tubular (P) bvenska Aekumu- 

lator Aklli liolaget Jungner .. 727 a* 

of eleetrn smt Iting furuaexs , M.anufactun* of — (P) 

OlM-n . . 269 a 

for electric v* elding 

(P) H>de . 724 a 

(P) 1.1 Gimteliir . - 724 a 

for electric wckling cutting, n during, or like operations. 

(P) HoMag , .. 788 a 

for clectrhal prt 1 1pitAtlon apparatus (r)*81emens- 

Schnckirtwerke Ges . .. S93A 

of elciirlcttl prccMdtatora , Arrangement for connecting 

I Pi Meincns-Hchncki rtwerke Ges. . .. 322 a 

for electroivtie appar.'itini (P) Mershon . 196 a 

• for el.'ctrohllc dt termin.vtlons • Platinised glass . 

Mellkn- . 430 a 

of clcctrolvtie gas gi-inrnlor* (P) Is-vln 755 a' 

for « lei t rolvtle ncoverv of metals from solutions. P) 

Central seining and investment Corp. .. 560 a 

for elect ro-osmot Ir proot^sses (P) Ek-ktro-Osmoso A -G 196 a 

: for elect n^v-motle purixwes* ; Double . (P) 

Llcktro-Osmose A -O . . 374 a 


Manufacture of 


(P) Trauns Fors^ungs- • 


•pp^tptias. (F) Naal 


Furnace for l*aklng (P) Mi Iser • . 755 a 

Furnaix I for roasting (P) Mclser 576 a 

i.raphite . fpccially suitable for searchlight*. (P) 

Oonro^ltv . . 26lA 

Hlgh-ten'-Jon fo elect rl(%l purification of gases. 

(P) Momens-Hrbuckert werke Ges . .. 162 a 

for hign vacuum disiharge tubes. (P) MtUlcr .. 18SA 

Production of ckctropopltlve in vacuum tubes. 

(P) Kowel * • • . 

for searchlights . Mantifactim' of (P) Sperrv . . • 51U 

for searchlights : Mode of opi'ratlng vP) Ris’rry M5 a^ 

Simple hvdrogen - Bailev . WlA 

SOderberg sclf-luiklng (xmtlnuoun Richard* .. 119 a 

for soldering and dci>oslUng metals by the electric arc : 

(P) Jones • • , • • 

(P) Jones, and Alloy Welding Proecsec*. Ltd. 

413a, 494a 

Ttmnel ftimac»> for (P) MeDer . . 755 a 

Elect roAdosmosls and pn paratlon of solid alkali amalgams. 

Frank and Withrow ... 455A 

Elcctrolvsls of alkali chlorides ; Comparative Drtner % 

andotlier* .. • . -- 

of aqueous solutions by means • of propuhlva elec- 
trodes (P) Soe of Chem. Ind. In Baale . . . . 7894 

Decomposing compounds by (P) Weaver, aad 

Weaver Co . - • ™ 

of iron solnUona ; Potential neocasary Noyea fIM 

of * Apj^atua for . (P) JlaUooal H at * t o- 
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PAQl 

Blecftrolyils— OMiMmiMf. 

of meUl «at toliftlou. (P) FnderlkttUd Elekiio- 

S » Fabt. A./8 4071 

lotloiui of alkali aalti. Tan l^r . . . . 303i 

of alkah chloride solatkmi beiwe . (P) 

, BUbw .. jei* 

of lolutknu of sodium nitrito using a copper anode. 

Jeffery 21«*, 720 a 

Electrolytes; Colloidal . Soap solutions and thdr 

constitution. MoBain and Salmon . . 74 e, 2721 

lor electrolytic condensers. (P) Slepian, and Westing' 

house Klectrio and Manufacturing Oo 107i 

for high-temperature oombustiOQ electric cells. (P) 

Siemens und Halske A.-0 107i 

for primary batteries ; Manufacture of alkaline gela- 
tinous . (P) Eagle, and American Elementary 

Electric Oo 82U* 

Blectrolytio alkali cells ; Bemoving Impurities from . 

(P) Moore, and Brown Co 405 a 

apparatus : 

IP) Asherttft 824 a 

(P) Benjamin . , 272 a, 660a* 

(P) Chubb, and Wostinghonse Electric and 

Manufacturing Co 120 a 

(P) Greenawalt 727 a. 727a 


SleotnKMmoela ; Oommcrdal appUcallon d - 
and Qthcit 


HighffeM 


(P) Le Sueur, and I>iaTDond Match Co. 

(P) MacDoiigall, and National Kk>otro Pro- 

dneta. Ltd 

(P) Merritt, and Copper Producta Co. 

(P) Kilber, and Norsk Alkali A.,S. .. 

(P) Walter 

(P) Weaver, and Weaver Co 

apparatna ; Electrodes for . (P) Mershoo . . 

apparatus for roanufactarc of alkali and chlorine (P) 

Hepburn 

apparatus; Mono-polar electrode . (P) Hepburn 

apparatus for produrtion of oxygen and hydrogen : 


32a 

120a 

414a 

458a* 

755a* 

272a 

10«A 

405a 

330a 


(P) Benjamin .... 

.. 27U 

(P) Miller 

.. 875a 

oxidising mercury • 


(P) Matheaon 

. . 271a 

(P) Matheaon and Kaelin 

.. 271a 

(P) Allen . . 

. . 6Ma* 

(P) Allen and ottw'rs 

. . 727a 

(P) Allen Electrolytic Cell Ck)rp 

727a* 

(P) Barth 

. S24a 

(?) Brown 

32a 

(P) Chubb, and Wretlnghouae Electric 

and 

Manufacturing Co 

.. 603a 

(P) Grlflin 

.. 271a 

(P) Hallum 

.. 82a 

(P) Harris 

.. *«76a* 

(P) Jenkins .... 

. . S76a* 

( P) Le Sueur 

. . 340a 

(P) Shaw . 

.. r26A 

(?) Tainton ... 

. . 375a 


celk ; DepolarHation of cathodes in ( P) Yenturlnl 

oeUi’ Preparation of ahtmlnlum ^tes for (P) 

Ck)ulsoa. and Westinghouse Electric and Manu- 
facturing Co. . . 

cbloHae ceiLi 

(P) Mt'Dormaa, and FJcctro-Chemlnil Co 
(P) Palt^Tsoii. and Niagara Alkali Co 
Wheeler ... 

cotMiensers ; Electrolyte for . (P) Hleplan, and 

Weatloghous*: Electric and Mannfacturlng Co. . . 
decomposition of chiorklre ( n Cntaldl ' . . 
decom posit ion of organic acids at low temperaturra 
and with small volumes of liquid ; Apparattu 

for . Uenrlch and Schenk 

datermln^lon of roctalA wttlM>ut the use of an eatemal 

earrent. Francis , « 

askimatloQ of aukms without pUtinnro electrodes 

Indirect lAwala 

fH lenerators , Electrodes of ( P) lAivin 

bypochiorlte ceil. (P) Gentle, and Klrctro-Chemkal 

Co. * .... 

OMihod, afpiaratus, sod product (P) MerriU . 
asJgrailoQ ; Phenomena at Van Laer . . 


and otheit , , i. , . 

Dtapheement ol Hquida In nmterlali by other llqulda 
by aid of (P) EleUro-Ounoie A-0. .. 

Slectro-oamoiio apparatue for removing liquid! from 
materials. IP) Blektro-Osmose A.-G. . . 120i« 

apparatus for <^removing liqukla from substaneea; 

Charging material to . (Pi Elektro-Oamoee 

A.-0 

dehydration Ot animal, vegetable, and mineral sub- 
stances. <P) Elektro-Osmose A.-Q. 8741. 

dehydration apparatus. (P' Klektro-Osmoae A.-Q. . 
dehydration apparatus ; Process for feeding material 

to be treated In . (P) Elektro-Osmoae A.-0. 

dehydration of moist materials ; Apparatus for . 

(P) Elektro-Osmose A.-O 

dehydration of vegetable, animal, and mineral materials ; 

Apparatus for . (P) Elektro-Osmose 

A.-O S74a. 

process (or removing water from materials. (P) 
Elektro-Osrooao A.-O. 

process of treating colloidal and finely subdivided sub- 
stances. (P) Schwerin, and Goa. fUr Elektro- 

Osmose 

processes; Electrodes for . (P) Eloktro-Osmose 

A-0 

processes ; Diaphragm for . (P) Schwerin, and 

Chemical Foundation. Inc 

purposes: Double electrodes for . (P) Elektro- 

Osmose A.-O . . 

removal of water ; Apparatus for . (P) Blektro- 

Oamose A.-O , 

Electroplating * 

(P) Bolton 

f (P) Jacombs . 

apparatus ‘ 

(P) Dletxel 

(P) Ness 

Joint diiK-usaion of Faraday Smlety and Inslltute of 
Metals on 

non-conducting substances with copper (P) I'nno. . 
Preparing aluminium or its allo)S for — . (P) 

thiiytlnghani . . . , 

Electrostatic process , Application of lAKlge - to rough 
cleaning of blast-furnare gaa. Hutchinson and 
Dur>' 

Electrotypes ; Manufacture of allo)S for backing . 

(P) Schifttter 

Klccirotyblng ; Coating metal ui)on metal or other con- 

ciuctlve flat surfaces for . printing work and 

other like purjjOBcs (I*) Harris 

Elevating. Nee Raising. 

Emery ore; Production of In the Levant .. 

Empire Flax Orowlng CommHteo . Report to Board of 


PAOB 

1081 

1741 

1761* 

120a 

437a 

S74A 

874a 

476a 

308a 

874a 

607a* 

106a 

727a* 

874A 

•31* 

330a 

726a 

631 A* 
1621* 

306a 

606a* 


751a 

372a 


Trade of - 


on subatitutrs for flax 

nitrobensene-water 


517a 

617a 

17a 

107a 

406a 


<P) Greenawalt 
(F)r 


im 

765a* 

617a 

32a 

363a 

403a 

414a 

106a 

458a 


I Merritt, and Copper Products Co. 
for maonfaeinre of chlorine and alkali hi 

V.Sjl. Ohaleyer 

fWdaoUoa of orgaolo eompofuiids. (?) Bayer und Co. . . 

I of metala or allo^ containing a high peremUfe 

U. (P) fliemens u, Halske A.-O. . . 

IfMMomneat of using altematlng 

Bnworth ^ 

l lofl t roB w ti lhirg y; DevcloinMat! in la Germany durtng 

the war 

fiMtroMtrio aoaJyMi wtth potomlvii fmocyaaide. umt 46a 
tllnlloa: 

Ptekhof . . 173 a. 176a 

TiMdwetl and Wolm 137 a 

;# Theory of Tnodwdl .. 187 a 


2l6a 


70a 


ee ; ffMdjr «f tfeeemot — — M MaU to 
«f tt mim m §i Oef 


triA 


Emuislflcatlon by ailsorptlon at 
interface. Sheppard 

of kertvtcne . 1 »> cd gelatin fur . Holmrs and 

Child 

of liquids nr solutlona Insoluhb’ in water (P) (Tbero. 
Fabr ?l6rsl»elm Noerdllnger 

Methoil aiHl apparatus for (P) Norcross 

of oU aolutiona and the like. (P) Do Ccw 

Rmulsln rn/ynrea ; Reslatanre of to prolonged action 

(rf 70% roetb}! alcohol Bride! 

Emulsions ' 

Briggs 

Briggs and nthen 

Apparatus for treatment of oil — . (P) MrKIhben. 
Basra for — csiwMe of hoUllng a largo proportion 
of water. (P) LlfsrhUta 

I>etermtnlng the Inversion at phases in . Bhatnagar 

DeteTmlnalhjn of water In orgaitio . Dean 

HUrk 

of hydrocarbons amt water; Separating — — . (P) 

Brown aiMl White 

Manufacture of , (P) De Cew ItiA. 

ManufaHure r»f rrsin - - (P) Badlsche Anlliu Had 

8«U Fabrik 

Manufacture of — from aolW hydrooarbona. (P) 

8t-Horhus Oea 

Petroleum oV-fleW . flhenirk , . , , 

fe(>arating — (P) Pedersen 

Heparaliofi and examination of olt QUmt 

Feparatijo of ^bwater . (P) MeKIbhPn .. 

for sialna paper; tManufactore cf (P) Moth .. 

Teebnlcal methods for Mparatiai aqonotti oU . 

Mnoetrkl and KHng . 

Thtekentng. drying, sod effeettog tdietplcal rsaotloos 

with — . (P) Krause 

Enamel roaUnmi on Vfiaaali and the Uk«; ProdttcUoo if 

. (?) Wa^r 

•Hoed apparaliM ; MarnffaHtni «f Poato 

tur«: Rtttktag vahiw Md jrbddi of jdgiMrtt 
Hq^umdia . OartlW a«l .. 

^ ihecto of tfom Miil. tlo;; PMiillni of • 

•• - 

hi •“■w, B l h W a* 


100 a 

741a 

876a 
437 a 

273A 


3411 

3411 

17»A 

M^k 

661a 


8241* 

663a 

877a 

418a 

S8 »a 

6H8 a 

I64a 

637a I 

I6U 

74tA 

i87A 


Si 



SCBJEOr INDEX. 


131 


»twl fteel for 

‘^toShd’’ ««teoi'o« buliuriag to — . 

Tuimel kUu for fp) Benjamlo " 5“^. 

”* •*“* " ““ “"fl- (P) 

‘ 297a. 401a» 


lllA 


400a 

S06A* 


401a 

401a 

600a 

646a 

'Z71M. 

436r 

ISb 

202a 


•826a 


66a I 


eaoA 

o55a 


— rissighi 

«.u^“ T ^ ^rscVijr."' ““ " 

Mutlve Action of acid* on 

ntanium . Landrum and Froat 

U«» erf titanium oxide in 

Bnsinecriiig organUatlon in U.8.A. ; New “ 

Jnglneer* ; Compuiaory Iloemiing of In U 8 A 

lEngl^. Di^l ; Improving tar oils for . (V) Raaclilc 

Intei^i-oombuiitTpn ; Generatora for go* fro u lolff ful^ 

Abr!K“.°'’“‘ —• <’*> *ShmU. 

m 

‘■“'a-rPn.oISr"*"' *“■ P'””** 

Purification of ’ cxiiauHt kWs 
^ aaamotorenfabr. DeuU 

tetera.JI:«n.l^,™j^ Vivo failure .„d ,Jvo-.tcol. i„ 

Tu1'Tui"«uf *‘S3S„tr 

•rtjem ; Mechanism of Yaniaaakl 

drichi'®"*- theory of — ^ Raren- . 

of ioya beaM.’ We^r !. “ 

»n*ym«. Maeatrini 04V* ofA 

of B.Miicommuni, wiiich are coneemf*d ln‘decomi>oeitlon 
of doxtroee and mannitol, (iroy . 

«'ntaluing for hating 

hido^ (p) Earupichini A Co. . . 

^m ra nature of Bokomv 

~r* fivanberg.: 

^ nihr. .',;i"Trrpud'r““"“' *"“" ““ — 

‘“‘"^irr^inir ““ “■» 

2 M-«*trini * . ^ ^ 

in Oieditachia (blade locuat) feeds Kr\i 
Infli^n^f aaj^lc add and aajaragin on hydroiysls 

T-« ^ bv , Hhcrman and Walker 

infli^nra of temperature on . KOnlg 

Lipolytlr lu olive oil. Rector *» * * 

In mould aporef Kopeloff and KopelolT 

v"' \.^y f'«i‘*tion Bare'ndrecht 

“ ^oliJ“ ’ ^*"^“*^“^*1100 . Von Euler and 

of yoaat. Rokorny . 

fcuymic extract : Proportlc* of a sii^ clallv prepar«l — ’ 
and (ximrwirliion of Ita atarcli-liquefving fiower with 
tlial of malt dlaxtaac Takamiue. jun . and Oshima 
Kphedrlne . SynthesU of Inactive Ebchard 

Krgot prej^rat ion .• Manufaii lire of .a hlKhlj -active 

(P) Clieifi Fabr vorra S.uidux 

Brythrene ; Purification of . (P) Ostron)i<e>lensky 

Irythrohvdrnxyanthrannlnone ; OxldatlM* forra-itlon of 

1 1 -dih>drox>-2.2'-dlanthraqulnonjl from . 

Bcboll and otiicra 

Bftere of amlno-acldf . Preparation of Foreman 

Appai^ut for manufarture of - - (P) Rackhaua' 

and i; 8 Induatrtal Alcohol Co 

Oonilnaoiif manufariuro of . (P) c s Industrial 

Alcohol Co. and liackhaus 
0< etEdroie halouenli>drinii . Manufacture of — 

(P) Hoc Chlm Cflnea du KliAne , 

Of taty adds, Manufacture of iP) Mebter 

lAidua. uikI RrOning . . 

ManufarturB of . (p' U8 industrial Alt^hol Co. 

JUaufarturo of /)*alkylaminoetin Inn not enzoic . 

(P) Hoc Chfm rainea du KliCViic 4 .Sa 360 a* 

MaBUfarturR of rth>lldeQo . (P' chein Fabr 

OrteaKelro-Klektron 444 

*®*®u(Actttre of /l*halogerH>th3 lamlnoiicuzoic — 

8or. Chim V»ine« du RhAuo , 4.3*. .360** 

Maiivfadare of fubatituted Ivnxolc add , (P) % 

floe. ChJm t^flnm du EhAna . , 43 a 

KMlo-Cttng : Mtuiufaciurn of and arpiieatlan in 

vanmh manufadure. Uardner ax«l Coleman 701 a 

; lAtant heat of vaporiaation of . Satteriv 

and I*altcr«on .. 

r abaorbed In anf^urtc ackl 

Berrnaano .... ... 

AcilOB of 00 tndadlic mercury. l)ott 

•air flelf-lgnltioo of - - . Md^ielUnd 

and ant • 

Appata^ ^ rrcillkailoB of . (P) Maachtaenbau- 

A.>0. Ootaara^Oiimma 

f|Mm«a and vacnuit aloctrte eomtiU. Schaat 

pf'2!!Mitoa of — (P) Barbet, and 
BatbM <i flit «t de. • ? *07 a* 


Recovery of 


630a 


(r> 


76.6a 

349A 


704a 


.tA6A 

7S4a 


636a 

633a 

T<KU 

245a 


309a 

240a 

,37a 

705a 

304a 

16hA 

20JA 

244a 

202a 


524 a 
702a 


340a 

63a 


674a 


20rtA 
640 a 


Ether —eoiMnutd. PAO* 

*^™l^ide“ ^ of electrically charged . 

alr.'kloohoi; and — In cgf^Urt 

White an# Price .r 96 a 

Indi^rlaJ procew for ayntbetlc manufacture of —11 

from coal diatUIatlon gaaea. De Lolay llfA 

f * EtektrlxiWUwerk l^maa i.* 4*?! 

^ USd^othem* ethylene. (P) Damien* 

manufacturing pianV; Dtetlllatira plant with' apodal 

^reference to contlououa , Maefaraud 2Mv 

^riflcatlon of . (P) Claeasen .. *’ 812 a 

vapours ; ^ro^ry of alcohol and contained In 

ah of factories. (P) B*rbet . . 

Ethers ; ^paration of by dry way. Malliie 

unci UO (jrOQOn 9A7 a ^AAa 

of eUrch and similar oMbohydritca ; Manufadure of’ 
ffiourW. Chumld Fou- 

Ethyl «<^tate; Maijufacture of _ from ‘ aceUldehyde. 

■kr Eonsortium fOr EJektrochem. Ind. . . 83 a 

of from paraldehyde. (P) 80c. dea 

Forge* de Finniny 527 a 

Bathetic manufacturo of .. (P) Paacal 38 Sa 

EfhvI ‘ 

Ethyl alcohol Seg Alcohol 

Ethylation ; Application of ethyl chloride for . Henning 2* 

Ethy dluW; Aectol>,l.ot . Hm. .nd WlttehbKh 612 a 

EthjI chloride : Antiseptic action of . Salkowakl .. 702 a 

dtou* Sf „ 

Manufucturt' of mixtures of methyl cUoiide and ^ 

Ifcnnm g *^ solvents for extraction purposes. (P) 

KthjI clnnamate H>drogcn!itlon of . Armstrong and 

iiimiicu 122T 

EthMcue h Chlorination of in presence of ’calcium 

chloride hm>the 31 o* 

Combination of bromine chloride with — . 'l)elAplne 

and Vlllo . 516a 

Compression "torage etc of 1.' (p/ Backl^us. and 

IS Industrial Alcohol Co . . .. . 470 a 

Oas unalytkal wfmration of acet>lene. benrene. and 

' Treadwell and Tauber . . , 4A 

Manufarture of alcohol or ether from . (P) Damien* 

and otbcni 003. 

Chem'. Fabr. 

Orleshelm-Elektron . .. 335^ 

Mechanism of rcattloii betw(M?n aulphiir chloride and 

'T; — ' Conant and others . 34gj^ 

jV^tlon of \Mcland and Sakcliarios 260 a 

present in cuke-o\en ga.s , Fixation of as alcohol 

and Its derhati\os. Bury .. .. 04j^ 

Eth>lene bromoh.idrln ; Prcp.«»ration and characterisation 

Of Read and Ifook . . . . , . 80lA 

Ethylene chlorhydrin ; Preparation of from oil-gaa. 

l>rix>kB . . • . . , , 3d4A 

Ethylene dlchiorl.lc ; Pn paratlon of . (P) Union 

^ ^*’blde tk>. 136 a* 

Ethyleneglycol ; Preparation of from oil-gas. Brooka S84 a 

Ethylene oxide ; Manufacture of . (PI BadisrlM 

Aullin und Soda F.ahrik . . . . . . . . 682 a 

Kthjlenle compounds, Faclora controlling rate of hydro^ 
genatiop of — - in presence of nickel. Armstrong 
and Hil^ltch 120^ 

Ethylidene diacetatc ; Manufadure of . (p) Bendei. 

and Sog. Chim I Vines du Rhftne .. .. 734 a 

Ethylidene caters . Manufadure of -. (P) CTiem. Fabr 

Grit-sheim-Eioktron .. .. 444^ 

Eth.vlmorphlne sulphate ThomsoX* . 'i 433^ 

Kth)I 8uh*h.ite«: Manufadure of . (P) Curme, and 

I nion Carbide Co , . , . . . 60iA 

Encalyptol Srg Clneol. 

Eucalyptus indu-itry In Victoria * ir7» 

oils ^(le uru/fr Oils. Kascotial. *’ 

Eusol Mctluxl for accurate preparatiou of . Hart . . TOa 

btrength of h> iKwhlorous atld in solution, with par- 
ticular reference to . McCrae . . . .• 347 a 

Evacuating gaaes from vcaaeLi ; ArrKnfb'roi.nt for , (P) 

(rcrdien, and Biemens u. Ualske A.-G. , . . . S66 a* 

Evaporating aptuiratus 

(P) Idi'k .. .♦ 68 Sa* 

(P) Mabce 

(P) Mcrrcll. and MeireJl-Soule Co 810 a 

(P) Thunholm 476A, 477 a» 

apnaratoa especially adapted for obtaining largo cryatsda. 

(P) Pracho .. 

apparatua ; Study of condenaatlon in . Depaam . . *474 

apparatua ; Tubular . (P) Barbet et FU* at Cle, fllflA 

and distilling apparatus. (P) Duodo 7404* 

Effecting Intimate I'ontaci betuiecu Itqulda and caana 

for . (P) U Bout T: .. .. . _ 71*4* 

inaUiUtiona ; Appanto* for malnUlaing a dealnd Idvnl 

of liquid in . (P) Barbet . . . » . , fl*04* 

liquid*' m Carr iJ 

(V) Ebera • gSfli 

(?) Metallbaak and XetiiiiargtadM Qm, . . 7114 
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Evaporating— continued. 

ilqulda ; Apparatus for : 

i, (P)Mers 71U 

V(P) Shaw 144 a 

liquids oV spraylnC. (P) Krause 68®i 

liquids which are flahlo to burn ; Appiuatus for . 

* (P) Tittd 648 a 

plant for manufacture of salt from brine or other like 

purpoees. (P) Alien 544 a 

problems. lU'avell 684R 

^paratlng salts from solution by — — (P) Piccard . . lA 

solutions . Apparatus for . (P) Mount, and Nitro- 
gen Products Co. . . . . 682 a 

water from aqueous liquids. (P) A -U. Kummler A 

Matter .. 287 a 

Evaporation research laboratory at Michigan University . . 337 r 

of solutions of salts ; Kate of spontaneous . Welser 

and Porter 585 a 

Evaporator plants ; Air- pump, eapacltics and Incondeusablc- 

gas volumes In industrial vacuum . Corner .. U3 a 

Evaporators : 

(P) Barbet, and Barbct et Mia et Cle. . 324 a* 

(P) Braun 3‘i2A 

<P) Brooke 677 a* 

(P) Oarrigue. and Oarrigno and Co . 216 a 

(P) Grlscom-Kusiiell Co. 6S9 a 

(P) Otfenhauscr . •• 322 a 

Devices for separating liquids from vapours in . 

(P) Helmer 4A* 

for distilling mlnerul oiU (P) Melsthkc-Smlth. and 

Shell Co. of Californu 182 a 

Effect of oil present In txhaust steam on efflilency of 

In sugar factories. Claasacn . . dlA 

Ensuring formation of a thin film of ll<iuld on the Inner 

walls of the tubes of Mrtkal tulic (P) \ -U 

Uer Maschloenfabr 1-Ncher. Myss und Co. 810 a 

Horizontal csiHilall) lor sugar manufacture. (P) 

FiynU . 8284 

Laboratory vaiuum film Watson uraiA 

and method of operating them (P) Benjamin . .. 81<U 

and pasteurlM'rx. (P) Uul! . . 73.U 

Stndks In design of , 

Badger and Baker . .7114 

Badger and hhepard .. .. 647 a. b8U 

Sxeess proAU duty ami s<ieritiflc rcs^ardi . 25-<R. 2r)5R 

Ejicise tariffs. S<t usd.*/ TarllTi 

Exhibltloo : Board of Trade guarantee In td^jcct of British 

Empire . 28IR 

Bipansion ; Stretched wire api<aratus (or measuring thermal 

. Gray . .. 1<'4 

EiplosdoD during 8*.'|>aratlnn of potassiuin by the jx'rcldotate 

method Jos»?ph and Martin . 84t 

ERI^osions , Analysis of tht radUilon emitted in gaseous 

. David 218 a 

Behaviour of methane at high temfi*' rat urea alone and 
in contact with oGier (.onstUut nu In fir. damp — - 
Winter 740 a 

Calculatton of radiation emitted In gas. ous - - from 

Uk pressure-llmo torves l>a\id . 218 a 

ot coal dust in steel mills, Tracy -‘244 

of hydrogen and air . Radiation in — David 8124 

Safety dcvk» against for gas kiaIm of coke wens. 

(T) Wilhelm *’4 

ExpkwlTe bodies; Manufaftare of lompmssetl i — from 

bfXanitrodlphenyUiolne (P) 'on JkhroetGr 350A 

ehatges coiUalolna ammonium nitrate ; PropeHynt — . 

TP) Vweln. KOIn-Kottwelhr Pulvr-rfabr . 
dkargw ; Detonation of hollow - - Mandwll 35T 

coirges ; CJquefaction of yi'uifioiilnm nitrate lor 

(P) DynaraH A.-G. v'e^rm Nobel und Co 4304 

charnt ; Manufactuxe of (oinpteiised . <P) Vou 

trotter 836 a 

cooroofltioo. (P) Hudson, and Im Pout dc .Nemours 
and Co, 

OOOpOttnds (P) Atlas P»mrder Co . and otlwfs AH. a 

materiais ."MADUfacture o( . (P) Urn 1 tin 35 Ba* 

Bdvture*' „ . 

(P) Allas P«JW(ier Co, and <Hh*'fs 282 a 

, (P) Hill, ami Atlas Powder Co AWa 

mfrriiim of gasea ; Ikliavtour of - - at low pressures 

(Kavenhagnt and fkhuebaol . • 61^4 

powder ; Mamafsetere r4 pellets of <P) Du Pont 

and I>B Pont .. „ 

powttor ; MiWwHatiOfc of pfopu'ient (P) Henning. 

•ad I>o Po»l de Nemours awl (k>. (W>iA, 8354 

prinslag nrixtan. (P) Cmhinan 628* 

proprllant powder. (P) Du Pont 6*8* 

eabotaarw; Provsettog danger of rxpkialon in pre< 
tMuratkwi and handling of dangrrous - (P) 

Dwriu aiNl oiheni 

l/'^ptoidves ; AtMHysM of . Maiquevrol ami Goutal . . 528 a 

Appantsw for determtalog egploBlon temiieraMifB 

^ * *^*4 

Cmsm ffimnloi (totOMlhM of . Kast .. .. 7654 

CbanrtM jwtateert with hli^ (P) Woodbury. 

irf^tfwPowtdeloBiowiRiidCo. 

MwlataiMr wrikkcAMi ObUteiaff »rH aistwiw MM- 

(P)^^ 7004 


ll P401 

Exptoeives— coRtinMsd. . , 

DesonsltlsMl nitroglycerin — . (P) Starring and 

iMossman ^ . ..A .. 4284 

Determination ox nitrogen in -» — with the nitrometer. 

Nlcolardot and Vourloud 

Dicyanodiamide as a constituent of . Baumann . . 

Drying liL a tunnel dryer, with recovery of the 

smvents. Weissenberger 

Forty-fourtli annual report of H M. Inspectors of - 

for 1818 

Gelatinising . (P) A.-G. Slogener Dynamit-Fabr. 676a 

GeiatlnlalDg nitrocellulose in manufacture of . (P) 

Riotoul and others .. 641 a* 

Increasing the sousltivonoss of perchlorate by 

addition of potassium permanganate. (P> Bunge 208a 
u . Thorburn 317R 


174a 

588a 


314A 

344U 


Liquid oxygen 

MAnufacture of 

(P) Bloom 
(P) Bryan und others . . 
(P) Hardel 
(P) Hedbcrg 

■') Maauelll and Bomardlnl 


. . 5284 

.. 2494 

. . 602a 

428a, 469a*, 602a 

(P) Maauelll and Bomardlnl 281a 

(P) Mardlck. and Electro Metallurglca Co. 

429A 429a 

(P) Manllck and others 428a 

(P) Mowes 288 a 

(P> Kli^el A.-0 7^ A ^ 

(P) WUhclinl 677a 

(P) Zentralstelle fUr WIas -techn. Unters.-Qes. 207a 

Mnnuiatiure of ainmoulum nitrate -- -. 

(P) firousteiu and others 

(P) Mtillcr 

(P) Buolllng, and Troj- n Powder Co. 

Manufatture of ammonium ncrchlomto . (P) 

Carl)«on, and Aktleboiaget Carlit . . 

^fanufai-turo of ammonium perchlorate - - - capable of 
Wing aist (P) Clicm. Fabr vou Heydcii A-0. 
Manufaduro of • — irom coriioliydratcs. (P) Har- 
burger ClK-m Werke bchOn nnd Co, and l)altz 

Manufacture of chlorate . 

(!’) Krauusi' and Co. 

(P) Mdikr , . 

Manufacture of i-omprcsiu-d *ltarg('< from granulati*d 
— (P) Furntlhli PI«48 LhGu‘ Mltxl*lankltfal»r. .. 

Maijufadure of - lor detonators (P) Klutoul and 
(Aljcfs . • • 

.Manufattur.' of in ft (<*rm in wlilrh t|i< y can he 
jtourni ( P j 8pri ugatotf A -G ('.irlHMiit 
Manufa<iur<' of gclattiilv-d proi« Haul • (P) 

Nathan and otlwrs . ..." 

M.vnu(aiturc of grannlaUxl safety . (P) 

Bthk'slvhc SprengstoiT A -ti 

Manufacture of from hexanllrotllplK nylamlne ami 

trlultrotolucDi' (!’) 'on S. htoiUcr . 

Maniifatluro of - lor tullUury purpows. (1) 
laud tt Ilf .spreugflulT A 


Manufatture of nltroetarcli 
uliit'rs 

Munufaflure of nltro-urea - 
und N'jtin Falirlk 
Munuftu turf of projwlknt - 
Matiufailure of oropellent 


(ID bnelling and 

^P) Badlsche Anllln 

(P) Slllwrrad 
- platlvciy iu’wunitlve 
iIm -tCilm I nltr- 


884a 

B03a 

688a 

208a* 

430a 

785A 

803a 
130 A 

430a 

529a 

2H2A 

706A* 

803* 

282* 

836* 


248* 


208* 

0764 


249a 

84* 

705 a 

676A 


641A 

I25R 

2U8a 

3I4A 

705* 

502* 


[ nroL 

to shock, (r) Z^'ntralstidlc I 
suUmttgen Ges 

Manufai-turo of ~ from smok. lcsi jwwj. rs (1) 

Mfoaurfinenl of " brljUnce ” of - Kast 
Modf-m high nllro — . Van l*nln and Van lamnrp 
Modlflfd TNT (mixture of Trojan greoudo laiwdcr 
and tr1olUi9loluin«) for bUsllng - Munroe and 
ID/wi II . . 

plant*. Control of output of 

Ibunovlng solvi-ni from freshly madf - tP) 'ollh 
SusUIvcueo* of ^ to trhtloival impart and jwndulmn 
devicf (or lufasurlng ttw* same HowcH 
'ttrrngth and xr!f)<lt\ of dclonafion of various mllltaTy 
('ofif 

Thforcllcal maximum prt'Mure dcvelofad by inlllUrjr 
in their own vtdumc Craariiaw 

Export prohIbUUms 18 r. 41 R. 61 R. 82r, 1874, 

152R. 172r. Wm. 262R. VWR, 3JhR, .16iR. 4041 

Kxpfrtitlon of .hemlral lwlustrh'4 , Sixth P H national 378R 

Extra' t Ion apparatus , Fat Idi kel 208* 

of bran aiwl similar profluiis |P) R«fs« 310* 

of llqukl Iroif. fr.-sh jsat. Is'ci maw. aivl riinlUr waUry 
' inAtcrlAls, Apparatus lot . (P) Th*bcrg .. 773* 

of llqixM from moist peat, etude rvilolow*, oil seotU. 

grain, or llw Bke (P) Mflxer 6*^4 

of iUiukls ; Apjiaratus lot Brsoet and Kbert . . 315* 

pr'tcmii. (P) Fairley, awl Houthem I*lne ProdocU C*. 712* 
prof ease* ; Numfrlcai relatlooshlp iwlx(c#n enUs aud 

treatments In • . Hawley «^* 

of soiulik) oonotltuent* of ovateriala. (P) Bollmann . . 577* 

KxUadors 


CeoirlfugAl — - « 

(P) Amerkao Uoadry Xoriilacty Ci>. 

(F) WafktM 

EsttonU ; Aj»Mf««»i lOf 69«tl»»w«i ^ 

(P)fiSMI .. .. .. 

Oottvtftlwi — fntb 4it ptnrim. 


m 


»4l 

m 


SUBJEC5T INDEX. 


139 


If • • . 

Fabrics ; Adhesive composition for waterprooflm; 

and rendering them impermeable M gases. (P) 

Soo. Anon, deg Etabl. UAitchinson .. .. 482 a 

for aeroplanes ; Fireproof . (P) Feary . . . . 686 a 

lor aircraft ; Manufacture of : • 

fP) Feary 186 a* 

(P) Sage and Co., and Feary 13 a 

for airships. (P) Ylckera, lAA., and others , . 482 a 

Apparatus for drying textile and other . (p) 

Chadwick . . . . . . . . . . 695 a* 

Apparatus for steaming . (P) Crasser . . . . 445 a 

balloon*; Increasing the impermeability of to 

gas, (P) Jlcutsch 613A 

balloon* ; Permeability of to hydrogen and to 

helium. Elworthy and Murray 541 a 

for balloons. (P) ('leghorn, and Cayner Pneumatic Co. 444 a 

Beetling and treatment of . (P) Lumsden and 

others . . . 362 a 

cleaned with water-glass ; Preventing harmful effects 

of (P) Bclchel . ., .. . .. 293 a 

coated with solutions of collnloso esters ; Dvnaraomctrlc 

examination of . CK-ment and Illvl6re 481 a 

Determination of water resistance of . Vcltoh 

and Jarrell 152 a 

Device for treating . (P) Dudley .. 228 a *361 a 

Doll-head Ixarlngs for cylinders of drying machines 

for , (P) Holt qgid Malone , . . 153 a* 

Drying , (P) Tullls .. 26iTA 

Drying after flnlshing (P) Bicker . . 687 a* 

Finishing . (P) Wrlgloy and llcnahilwood . 362 a 

Influence of finishing i)roc‘ease8 on woven . Mlcjgley •ASdA 

and the like ; Sizing, waterproofing, dressing, etc 

. (P) Sthinldt and Heuser . . 653 a 

Machine for treating . (!’) imdlcy 401 i. 4ft4A 

Manufaeturc of colloid -treated pile (P) I>oveli 744A 

Means for supporting and stretching hosUry and like 
knitted — - ujMjn wire forms during mercerising, 

dyeing, and other operations. (P) Hawley and 
others . . . lft7A* 

Mechanism for stret-hlng and guiding In bleaching. 

dvelng. finishing, and like machines (P) Thomlxr 
and Ilenshllwoixl . . . . 484A* 

uoD'lnflatnmable , Impregnation process for production 

of (P) Niher , .. I'lA 

Production of c-oated . (P) Wilson, and Duratex 

(V) ... eo^A 

Production of colour effects on textile and other . 

(P) Calico Printers* Assoc, and others . 484 a 

Ih-ooflng - (P) Pllklngton. and Mandlcberg an^l 

Co , . , 686 a* 

Kaslstanoe of to climatic conditions and to ultra* 

%lolct rav*. Vlgnon ... 4 h1a 

Sizing and impregnating with glue, casein, etc. 

<P) Exjtortlngcni< urc fllr Papier- u. Zellstofftechnlk 518 a 

Siting, wntcriiroofing, dr»,‘t.'»lng. etc of . (P) 

Schmidt and Heuser . ... 1.5 a 

Softening . (P) Hascniulng .. . 1 o3a 

textile; Apparatus for dyeing or otherwise treating 

— . (P) Firberci Weidmann A -(}. 445 a* 

textile : Appa^tus for impregnating or treating . ' 

(P) Ta\lor . .... 293 a* 

textile; 'Apparatus for tn sting hanks of with 

liquids. (P) H firsts it r. snd Weidmann T>velng Co. 400 a 

textile, Finishing or lustring . (P) Ix)max .. 362 a 

textile; Finishing ami wnterprfKtflng (P) Naefc 264 a 

t«>xtlle , Impregnating . (P) IX'Utsehe PMOxltgcA. 445 a 

textile , Mailiine for oivn scouring, washing, crabbing, 
or other treatment of . (P) Yatea and Wil- 
kinson 514 a 

textile ; Machines for bleaching and slmllarlv treating 

In rope form (P) Morley, and Bleachers* 

Assoc . LUl . - 228 a 

textile; Pn'serslng — (P) Orubenholilmprig- 

nlrrung Cles. ... 13 a 

textile ; Sizing . (P) Pouison 779 a 

textile; Waterproofing — (P) Meyer .. 513 a 

Treating with lubrleanfe. (P) Carter, and Good- 
year Tire and Rubber Cn . 263 a 

Vae of steam in drvlng printed . Boerlnger .. 48.3 a 

Waterproofing 

(P) Hadlsche Anilin u 8oda Fabrlk .. S.31A 

(P) IWVhme A -tl. * * js ■ * 

Factories and workshops . Annual report of (Thief In*poctor% 

of for 1919 . 362R 

Fading of dyes In oayllghi ; Measurement of . Meissner 400 a 

Fvees ; Detenntnallon of chlorine In ^ Halverson and 

Wells 277 a 

Fair; British Industries 444 r 

Fairs; Industrial — 21R. 65r 

Faraday Society .. 84 r. 1.30r. 216r. 376r, 895r, 43Sr 

Fat associated with starch. Taylor and Nelson’ .. 6 ^a 

Determination o4 — In milk and crean). (P) IWybcrg 2.7 a 

Bxtraciion of . (P) Bollmano * . 459 a. 728a 

extraction anraratus. nekel 209 a 

KxtracUon of from leather preparatory to mwu* 

faotore of hlgh'gi^o leather (^arcoal. (P) Lindner 419 a 

Extraction of m>m moisi,«nmalAr. or pulvenilent 

•ubstancea. (P> Lorans 622 a 


»aoB 


Fat— eontinusd. 

Extraction of from small animals. Lindner . . 417 a 

Extraction of from wot sludges. (P) Jones. Mid 

Sharpies Specialty Ck>. ^ *^-4 

Extraction of — ^ from yeast masses.* (P) KridiMms* 

Bchuss fllr pflanzi. u. tier. Oele und Fette . . 756 a 

Formation of In yeast on solid media. Lindner and • 

Unger 129 a 

industry ; Progress of In 1919. Warburton . . 3 r 

Industry In Sweden ; Position of . . 220R 

Manufacture of from bones. (P) Militftrkooserven* 

Fabr. Hclncmann und Hanka SSlA 

Manufacture of comminuted edible for shortening 
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SugmUd utUlaatloo of netroleum at the oilfields In 88ua 

Tim of in vegetable ofs and oli-bearlng materials 446a 

Trabdag course for petroleum Industry In . . . . 8S8a 

Transport d ivelopments In 273a 

Water transport developraenta to 880a 

Uae ludostty In 197i 

frssilBt media. (P) Instooe 614 

Freaeb eoiottles; Cotton prodnctloo of .. 217i 

ookmiee; Dmloproent of 266i 

flrolh; SopimBMfaMfoeniatlon of when boUiog llqukls. 

(F) Whtthfrey and Jenny-Hen* 6384# 

fhitlriM ; Appuaius for mreventioa of . (P)R«dlich.. 3664 

oThoUlaf Hqvkto. dawani 764 

IFfudMe. Bm Lmndose. . 

fruit Julosu; AtitflaMiry of . Macmillan and Tingle . . v 3814 

JttkN : AuMseorhotk propetrtlM of cotmeotrated , 

Hardeu tad BoMson 4224 

hiieM ; nreel of hoai on autiscorhatlc Talue of . 

Dilf 4224 , 

jukes asd JdllslT Ksaufae^uia of from fruHs mmI 

other vsfeUlils prodi^ with Mnuitaiieoas prs- 
pwaUou if prsuerm (P) Dtstaumu aud fildmautt 1264 . 

jukw; Tim4t»e«tef-~->: 

^ Dautup aid Vorrar 4641 . 

a^Wshe/’^.. 1704. em* * 


Fruits; Ohemteal method iot deffeilou of a turlor froseu 

oondt^ in Dehritod Taylor . . 414B, 7974 

Drying : 

(P) Beijamln .. h 4644 

«. (P) Shorman . . < 1314 

OcentTenoe of water-soloble vitamin In . Osborne 

and others 6004 

Fueose; m-Toiylhycrasone of . Van der Haar .. 2444 

Fuel ; Aeroplane motor . (P) U.8. Industrial Alcohol 

Co., and fiackhaus 71&A 

for aeroplanes and other motors. <P) U.S. Industrial 

Alcohol Co., and Bclirelber 6304, 6614 

Apparatos for combustion of . (P) Anderson . . 7144 

Apparatus for powdering . (P) McLaughlin . . 8064 

briquettes, Sm under Briquettes. 

Colloidal : 

Bates 8063. 413 e 

0‘NeUI 805 b. 413B 

Combustion of : 

(P) Bone and others 6224* 

(P) r>ellwik, and Techno-Chemical lAbora- 

torlea. lid 974 

(P) Hurt, and Robeson Prooeas Co 7414 

(P) Schuti Hawley Co 7144 

Destructive dlstUlation of solid . (P) Beswick 

and Ram bush 6934 

Drying pressed rcsldnea from hydrolysis of sUrehy 

mosses for use as . (P) Frestadlus .. 5664 

economy. Paterson 8741 

economy In France 801 

economy; Report of British Association committee 

on 8081 

• economy In steam produrtlon Stromeycr 07i 

for explosion motors. (P) Hasrhkowerke Rberhard 

nod Jacob 1664 

Reeding solid to furnaces for boilers and other 

purposes. (P) Men and Mfl^'llan. and others . . 1444 

fi aae<nl* ; flamers for . (P) lonlde*. Jan , . . . 004* 

quid ; Manufacture of . 

(P) Backhsus. and V 8 Industrial Alcohol Co. 00 a 

(P) Konsortinm fUr Klektrochera Ind. .. 290 a 

(P) Le Petit S06 a 

Liquid (P) V 8. InduHtrial Ah-obol Co. 7 a*, 

OOA*. 479A. 622A*, 684A 

liquid , Manufsetuni of from petroleum. (P) 

Standard Oil Co ..651 a 

liquid , !1pe-llne for conveyance of In France . . 287 r 

low-grade, Furnaces for burning . (P) Cotton .. 802 a 

Maontaeture of 

(P) Armstrong 684 a 

(P) Kvre 148 a 

(P) Markle . . 684 a* 

Manufacture of - - from anthraclU' duff (P) Steel . . 825 a 
M anufacture of artificial - - • 

fP) HuglH'S and Hlll-Jones 148 a 

(P> Une and Wllllami 280 a 

(P) Jkwcomlie and Sandlfonl . . 200 a 

Manufacture of artificial romtxrtWMl of klcselgnhr 

soaked with alcohol (P> Von SchllU .. .. 858 a 

Manufarturo of composite . (P) (layton 325 a 

Manufacture of solid • 

(P) KIcktrIzitAtswerk I<onza 714 a 

(P) Kobllschek 07 a 

Manufacture of solidified . (P) Kessler, and 

Ariiogton Co. . .... 220 a 

Manufacture of for use as substitute foJ spirit. (P) 

Hlnlg 814 a 

motor-; Acetylene as Haber 621 a 

Motor for aeroplanes : 

(P) l’.8. Iiiiiuslrial Ab'oH Co, ami Bock- 
tiaus 7I6 a 

(P) C.8 lodnstrial Alcohol (k> . and tkhieiber 661 a 

motor- ; Alcohol as . Dixon 6681 

motor-; Composite . (P) Hayea and Bay 440A 

Motor from home lourrea 79l 

Motor for Internal romlnutlon engines. (P) 

Dlnamore 990* 

motor- ; Obtaining light paraffin oils and from 

shale (P) Thuriow . . 6S9 a 

for motor transport. loiertm reemorandum by fuel 

Research Board . . 2771 

oil- ; Burners for for fnmaees and the like. (P) 

Slmiisoo smi 8ona ( Bolta and Nuta), amt Kvertoo . . 1464* 

oil- ; Coal aa a future source of supply of . . ‘ 8541 

oil- ; Industrial use of heavy . Clmbanlrr,. .. 6394 

OH for loeomotlvr* . . 18l 

oU- ; Cue of In chemical works, fireaper . , . . 72i 

oils ; TenUtIvi regulations tor storage and usa of 67l 

p^at- ; Mannfsrture of : 

(P) Edgeworth .. 6224* 

!t) ffenaen 6224* 

powdered; Apparatus for firing lumacei with . 

(P) Brand •294* 

powdered; Dotter fornacea for bumtug — — s (P) 

McDonald • .. W94* 

powdered; Comhoatloo of . (P) Atklnaoi, uad 

Powdered Fuel Plant Co 16fiA 

powdered; Fire grutee lor combuitloo of jmoB or — >•. 

(P)Divto .. 

powdered ; 4rtald*pwiMue appuntui lor hunitei . 

(F) UoMfd lad oUwn 426 a 

Hopptl lor kedlaf — — id ktot. (f) 
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Fnek-^iow K oiKrf. >. 

powdered; HewM for feealig — 
ehemben. (P) .OaracrlBfl, eiid 
▼erlsed Fuel Co. . . I 

Preliminary dryinit of with h< 

fUr Brennstoflvergaeung 
pnlverlsed; Apparatus for feeding 

Jun 

pnlverlsed ; Combustion of solid — 


to combustfOB 

and Locomotive Pul* 


hot gases. (P) A.-O. 


(P) Assereto . . 


pulverised ; Controlling proportions of mixtures of 

and air. (P) Harvey . . . . ^ . . . C 

Mlveriaed ; Gas producers using . (P) Beauregard 't 

pulverised ; InstwationS for for use in connexion 

with furnaces. (P) Quigley Furnace Specialties Co. ! 

pulverised ; Supplying to furnaces : 

(P) CaracrUtl f 

(Pi Caracristi and Muhifeld f 

(P) Muhifeld f 

pulverulent or liquid : Burning in furnaces. (P) 

Muhifeld 

Aesearch Board ; Eoport of for 1918 and 1919 . . 1 

supplies in France I82R. 237a, i 

Use of liquid and “ colloidal '* in locomotives . . I 

Utilisation of . (P) Hodman, and Hodman 

Cltomicai Co ! 

value of volatile liquid mixtures ; Determination of . 

Barsky . 1 

waste ; Apparatus for recuperation of . (P) Lloud, 

and BOC. le Coke Industriel . . , . J 

Fuels ; Determining the relative tcmporaturcs of i^n- 

taneouB ignition of solid . Sinnait and M^re 

gaseous ; Apparatus for use in mixing . (P) 

Wellington . . . 

Oasifylog solid and liquid . (P) Freeman . . . . 

Hydrocarbon motor . Baume and others . , . i 

liquid ; Bpontaneoua Ignition temperatures of . 

Moore ^6R. : 

low-grade ; Firing with . llaack 

Practical value of . Damour . . 

Recent patents on mixed . Ortnandy . , 

Valuation of — — - on the basis of ihclr flame tempera- 
ture. Schwlcr 

Fnllera* earth. .See under Earth. 

Fulling process. (P) Boehrlnger Bohn 

Fungi ; Action of ultra-violet light on ycast-Ilke . Feuer 

sthI Tanner . . . . . . . < 

mould- ; Pro*luotlon of fat by cultivation of (P) 

Kriegsauachuss (ilr pQun^iclie und tlcrisehe Oeic 
nod Fette 

mould-: Production of rich in fat (P) Etbhs- 

ausschUHs f pflanzi n tier. Oele und Fette . 

Poisoniog action of inorganic salts on Moll 

Fungicidal copper spray liquids; Aitloo of rain water on 

depof-itt. from \ illcdleu and Villedleu 

sprays for plants ; Pi< kerlng . Cook 

Fungicides: Ineroaslng the adhesion of lirac-oopper 

(P) Calller and Arragon 

Manufacture of for application to soils or plants 

(P) Hawker, and Hawker and Botwood. Ltd. 

BtaMIlslng polvsulphlde . (P) Da\ldsoD, and 

Bradley and Vrooinan Co .. i 

for treating seeds. (P> Chem Fnhr. Mc>er .. .. 

Fiurfaral ; Application of amlno-derivutlves of as 

accelerators of vnilcanlKatlon 1 )u1h)Sc 

Catalytic reductlin of Prlng'^heim and Noth .. 

Distillation of rice cliafi to obtain acctle acid and . 

Seurti and Zay . . ‘ 

Manufacture of . (P) Rlcard 

Presence of in caramel . . . . . ! 

Production of srlinclal resins by action of on 

phenols. Beckmann and Dehn . . . < 

Futfuramide as vulcanbatlon accelerator Dubose . , . , 

Furnace ashes ; Loss due to carlxin in . Berry . . 

•front. (P) Zulvcr and Smith 

grates particularly for use with gas producers or car- 
bonising plants (P) Wells 

retorts. See untirr Retorts, 
setting. (P) Mcklo 
walls. (P) BemUx 


Mlverised ; Gas producers using - 
pulverised ; InstwationS for 


(P^ Aarts 
(Pj Aradursky 
(P) Anderson 

(P) Chatitraine 

(P) Cossevln 

(P) Fours el ProcM^s Mathy . . 
(P) Kinnear and Townsend 

(P) Kl^n 

(P) Smallwood . . 

AUoying . (P) McGaUaU f. 

Aui^ng ' 


Ung 

<P) Dupont 
(P) Wdlfgrsi 


for UBDeallng. hardening, quenching, an«i like heat 
touatment of metals and the like (P) Smallwood 
Annular csddntng — for lime, dolomite, etc. (P) 

SknbaUa * 

AamuUur. meohauioai ora-roaatlng • (P) Pi^mnlU 

und othen 

Appurutui for oouvuying goods, parllcuiarly for ebarg- 

Huf . <P) Smallwood ^ . 

AMwrutttl lof anpipylng boatod air to . (P) Owuu 


raou 

Furnaces — eonanued. 

for baking electrodes and carbon rods. (P) Matser . . 755 a 
B last : 

P) Mace and Garozza .. 

P) Stein, nnd Stein et Cla. 
blast- ; Apparatus for charging 

blast- ; Comparison of electrio and ooke-flred . 

Ou6dra8 298iF 

blast- ; D^ing air for . (P) Mackay . . . . IOOA 

bloat- : Effect of temperature, pressure, and moisture 

of the air upon the working of i . Wagner . . 786A 

blast' ; Equilibrium in reactions in Torres and 

Pongraez IWA 

blast- ; Oas-flred . Torkar MSA 

blast- ; Heating air to bo supplied to . (P) Comp. 

des Forges et A claries dc la Marine et d’Hom^couH 288A 
blast- ; Manufacture of water-cooled annular tuydea for 

. (P) Bower 789 a* 

blast- ; Method for calculating the proportion of ore- 

oxygen gasified directly or Indirectlv in •. Thaler 298A 

blast-; Obtaining by-products, particularly nitrogen 

compounds, from , (P) Ostwald, and Chemical 

Foundation. Inc 570A 

blast- ; Process for reduction and smelting in . (P) 

Torkar . . 20A 

blast- ; Baturating < oko for use in with chloride 

solutions (P) Rle<icl 439A 

blast- ; Smelting fine-grained ores in . (P) Bau- 
mann 70 a, 19<iA 

blast- , Treating ores in . (P) Basset . . 269 a, 662A* 

blast- ; Utilisation of wast4» gases from as carbon 

dioxide fertiliser. Riedel .. .. .. 125A 

blast-; Variations In heat supplied to and their 

utfect on fuel consumption HoUlngs . . S36R, 69lA 

Boiler — - — for burning powdered fuel. (P) McDonald MOA* 
boiler- , Means for eompletlng or promoting the com- 
bustion of gases in flues or tubes of . (P) 

Hassall 214A 

for boilers and other purposes ; Feeding with solid 

fuel. (P) Merz and Mtl^ellan, and others . .. 144 a 

Burning fuel in (Pi Sohutz Hawl<>y Co 714 a 

for burning low-grade fuel. (P) Cotton 392 a 

Burning pulverulent or liquid fuel in . (P) Muhifeld 714 a 

for burning spent iron oxide. (P) CTowtber . . . . 570 a 

for carbonising briquettes (P) Smith . . . . . . 509 a 

Case-hartlenlng . (P) De Bata, and New Process 

Metals Corp . . . . . . . 838 a 

Catalyst . (P) Greenwood and Tate . . 393 a 

Construetton of walls or partitions, more especially for 

contlnuo»“ recuiK*rati\e reheating (P) 

Wellman Smith Owen Pmglneeriug Corp , and Kemp 467 a* 

Continuous anne.dlng (P) Telijcn . . . 475A 

Continuous rdicating (P) Wellman Smith Owen 

Engirif Cling Corp, and Kemp .. .. .. fl62A* 

Control of — . (P) McLean .. 590 a* 

Crucible - - - • 

(P) 0»lK>rn, Jun .. .. 549A 

(P) Shilton and Munden . 69 a, 117a 

Cniclblc and like . 

(P) (Jaskill 602 a 

(P) ILitson .. 69 a 

Crucible for inciting aluminium and the like. (P) 

Price 69 a 

Cnirlhle particularly such ns are used in treatment 

* of glass (P) Fours it Proo Mathy 490 a 

, Cylindrical gas-flred (P) Chantralno .. .. 855A 

for distillation of asphalt rock, bituminous slate, etc. 

(P) La Porta and De Bartolomeis .. .. 479 a 


^ S88a 

.. OSlA* 

(r) ClemenQi . . 811 a* 


for drving foundrv lores, annealing tin-plates, aiMi other 

like pur|)^^s. (P) Brown and others .. .. 416A 

Electric : 

(P)i^lmacla and others 416A 

(Pi Armour Fertilizer Works and Shoekl .. 162 a* 

(P) Barfoed .. .. .. .. #16 a 

(Pi Booth, and Booth Jfilectrlr Furnace iCo. .. ^75 a 
(P i Booth Electric Furnace Co. . . . . 789 a* 

(P) Bristol and others . .. 71 a 

(P) Clark, and Bridgeport Brass Co. . . 289 a 

(P) Collins 494 a* 

(Pi Croat V 417 a* 

(Pi Do I.nca 698 a 

(P) De Miles I .. 375 A 

(Pi Fenton . . 876 a 


( P) Herlenius. and Hamilton and Haneeil. Inc. 
(Pi Ifutthoa . . . . . . . . • 

(P) Jacovlello 

(P) Kent 

(Pi Masera 

(P) Mayer and Kennedy 

(P) Pickens .« 

(P) Plquerex 

(Pi Ruthenburg 

(P) Smalley 

• (P) Snvder, and Industrial Electric Furnace Co. 

(P) Blairs, and Morgan Crucible Co. 

(Pi Steiger and Blumcr 

(Pi TeUelrm 

(P) Ttiomson 

(P) Trembour, aud Lu^um Kiectrio Funiaoe 

(P) Von Si^egell and Lewia 

(P) Waring and Warlnir 
(F) WatsoD and Co., and oiben 
electric ; Acid steel prooeae in , tjndwnirth 
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196a 

117a 

650a* 

787A 

373a* 

116A 

691a 
120 a* 

650a* 

197a 


6:ua* 

631a* 


458a* 

494a 


rAOB 

Fornaoea — rofUinu«4. 

Electric arc : 

(P) Moore 120a* 

. (P) Von Schlegell 726A 

BlectTK; arc — ^or melting metals. (P) Moore, and 

Pitubvrgh EftgluMTlng Works 196A 

eiectrlo arc ; Method of fixing electrodes in . (P) 

Oes. ftlr Elektrootahlanlagen, and Kodenhatuer . . 

Electric arc abaft . (P) Blbby 

eieciric arc; Bystem of control for three-nhaae . 

(P) British Thomson* Houston ('o.. and Hastings . . 

Electric arc for treatment of steel. (P)Heyen .. 

Electric blast . (P) Bibby and others 

electric; The Booth rotating for melting metals. 

Booth 

electric; Consumption of energy by in manu- 

facture of pig iron etc. Cootagno 

electric; Control apparatus for . (P) Wlune .. 

electric ; Control of ptwer absorbed in ; 

(P) Campbell and others 

(P) Gow and Campbell 

electric; Control sjstcm for 

(P) Colby, and Weatinghouae Electric and 
Manufacturing Co . . . 

(P) Hester, and Weatinghouae Electric and 

Manufactturlng Co 

(P) Thornton. Jun . and Weatlnghousc Electric 
and Manufacturing Co 

electric; Controlling the thickness of walls in . 

(P) Citapman. and General Abraahc Co. 

electric; Boors of , (P) Booth Electric Furnace 

Co., and Hall . 

electric; Double hot-chamt>er . (P) Colby, and 

Westlnghouse Ele«*trlc and Manufacturing Co. .. 

electric ; Efcctrli'al roslataDce for (P) idtiuerex 

'metric; Electro<lefl for 

(P) Norsk* Aktleselskah for Elektrokem Ind 
Norsk Ind -llynotekbank 
(P) 8oc Electro-McUlInrglque Frnncalae 

ectrlc for endothermic gaa reactions (P) 

Elektrochom Werko Ges . .. 37.5 a. 688a 

lectric for heat treatment (P) Bally and others 494 a* 

ieetrlo for heating, aniuallng, nr melting metallb 

materials. (P) Stabltimentl “ Blak '* Pouchaln 

29*. 339a* 

BCtrlc ; Heating of material or performance of « hemleal 

processes In (P) Holmgren and others 

fctric heating; Polyphase . (P) Armour Fer- 

tiliser Works . 

lectric for heating rlbl>ona and bars (P) Colby, 

and W’estloghousc Eledrlc and Manufacturing Co 

cctrlr , High-frequency Induction for prei>aratlon 

of carboft-free (erro-nirkel VN llson 

lectric indurtloD (P) Cnger, and General 

Electric Co. 196 a 

leetric; Mannfacture of artlflc'al abra-sUcs In . 

Brockbaok 

lectric ; Manufacture of Iron In (P> Sto<k 

lectric; Blanufacture of manganese and Its alloys 
in (p) l>>noir 

lectric ; Means actuated by alternating ebctrlr current 

for controlling or operating or other 

mechanisms. (P) Held, and International Nitrogen 

Co, . , . 

Hiectrlc melting . (P) Harvey 

illectllc for melting non-ferrous metals and tbclr 

alloyi. Collins ... ... 

Electric for melting and refining sUel (P) Fabbr. 

Ital. Automoblll Torino 

Blectrk metallorgUal , 

(P) Electro-Metals, IJd . and RoWrUon 
(P) louvrlcr 

(P) Moore " . . 

Electric for melab, ores, etc. (P) Morgan Crurlblo 

« (^./nd Bpeirs 

electric; Metliod of oT«flstlng . (P) Trembour. 

aod Lodlum Electric Furnace Corp 

Electric aod method of operation (P) Oroeger . , 

electiic ; Method of oxidising materials, e g . steel billets. 

In . (P) Mayer and Kenmdy 

electxk; Mounting of elm rode arms In tilt log . 




noi 


663a* 


726a 

720a 


374a 

32a* 


550 1 
458a* 


726 V 
659a 


4lT 

456a 


118** 


755 a 

457a* 


115a 

693a 


7rt7A 

54HA 


575a 

T 

494A 

375a 

726A 


(P) Mpore 

electric moffie ; Boors for tilting (P) Imbery 

electric ; Problems In smelting In . Holmgren 

electrk ; Ral4ng and lowering electrodes of tilting . 

• (P) Moore . - 494 a* 

electric ; llerent derelopments txf In Great Britain. 

Cauphell 224T. 250» 

Electric for reducing oxklbMsi sine concentmtea by 

carbon. <P) Thomson . . 29 a 

electric; Begniator system fA (P) Bouton, and 

WatUngAOUse Electric and Manufadnrtng (o. .. 631 a* 

Elec^lc reawUnen . (P) Bimon and Barron 840 a* 

Klettrie redsUiKe lor treatment ol xlnc ort*. 

Fulton 19«A. 194 a 

electrk ; Roury for contlnttoiuly melting xioc doat. 

(P) ComeHus 725a 

Ekctrlc rotary mvflle — (P) August .. 695* 

Electrle aneHlng . (P) Hok 54 Ba 

mdrk^pe— (or emelticlf Iron oree (P) Sbiptot . . 492 a 

electrie aiMltUig ; Mairafacture of elecirodea ol — — 

(P) CIWB .. 269a 

BlMlrkitielhud«|ttif . (P) Wild n4 BuBeld , . 7244 

•leouk; Mopladoclkm tefsIMor to . ftlnri .. I7U 


494a* 

840a* 

237 a 


f an]iaoM>~eoiifintiMl. „ . 

eiectrlo ; Busnenilon of electr, )dee in . (P) Norm 

.Aktlemlsltab for Elektrokem. Ind. NorMt Ind.- 

’’Hypotekbank .. .. j) 824 a 

electric; Temperature control for . (P) General 

Electric Co -• 821 A 

electric; Tomnerature regulator for . White and 

Adams 

electric ; Three-phase . (P) Bnyder. and Industrial 

Eiectrlo Fumaeo Co • • 272 a 

electric ; Transformation of polyphase currents for use 

In . (P) Blbby .. .. . •••• •• 

Electric for treatment of metals and rcfractorv 

materials and tools or crucibles made thereof. (P) 

Marsh . , . . • • 

Electric for use as soaking pits In the steel Industry 

Bally • • 

Electrle versus open-hearth lu steel manufacture. 

Ballaid 

Electro-converter . (P) Barrou and Simon 

Enamelling (P) I)u|)Ont . . .. .. - 

especially for manufatluro of Iron and steel (I) 

Corsalll ,29 a 

Firebricks for . (P) Kclllar . 

Forced draught . (P) Mann, and Chemical En- 

gineering and Wilton's Patent Furnneo Co 

Forced rotary-draught . (P) Oasklll 

Galvanlaing . (P) Porath 

Gas 

(P) McKee -.2. ' 

(P) South Metropolitan Gas Co . and Chandler 

Gas miclblo . (P) 'Pr^fols .. . . . • 

. Gas-fired erurlblc (P) Gaunt, and Ijawley, Ltd. 

Gas-ftrt‘d of new typ. Travers . 

gaa-ftrr<l ring . Firing at high temperatures In . (P> 

SchmeU 

Gas-fl-'cd roasting . (P) Bonnersmarckhlitte Ober- 

w hi. Msrhi* Kl-u-n- u Kohlenwerkc A -0 

Gas-producer (P) I'nderwood .. . . . 

Gas-producer — — - for heating ga.s retorts (P) Lltwln . 

Glass undtr Glass 

Grouped dln‘<l fliTd for c*'rainlc material. (P) 

for hardening hlgh-Hianl steel and the like (P) Gush . 
for hardening or G*miM?rlng steel tools or for iM-aliug or 
annealing metaW. glass, pedUrj, or the like. (1) 
August 

Heat-treating . (P) Kirk . .. .. 

Heat-treating — ■ and dlsriiarglng apparatus tUefeloi 
(P) Par^ms and <8h« rs 


7?9a 


414a 

116a 

2S7a 
70 a* 
866a* 


683a* 

8llA* 

519a 

82tA 

92a 

414a 

2Ua 

627a 

784* 

69a 

487A 

775* 


821 A 

549a* 


302 a 
P09a 


for heat treatment (P) Fuller and Ikdford 
lor heal treatment of long a 


740** 

tl7A 

6961* 


jong artlrlex (P) Smallwood . 

for heat treatment of m.tal aitbles. (P) Hardy and 

ottirrs ^ 992 a 

for he.it tre.itment of tnetal .‘irtiJes In an atmosphere 

of c<»al gH. 1 . (!’) Yates and others 493** 

for heat treatment of metal bat* etc (P) Fuller and 
Itcdlord 

for beat treatment of metallic nr oG«r bodies. (P) 
Atkinson, and Kteln ami Atkinson, Ltd 
for heat treatment of mef-il* • 

(H) Brighten an.l Peakrnan 
(P» (Ymnlngham, ami .8leln and Atklneoii, Ltd 
(P, tJaunl and oih.'r* . 

for heat treatment of steel. Iron, or tlic like. (P) August 
Heating : 

(P) Bmdl, and Tate- Jones and Co 
(P) Buell and oilier* 

(P) Gray and others 

(P) Trinks. and Tale- Jones and I'o.. Inc. 
for heating lloulds. (P) Wellman, and Kansas City 
Gasoline Co . . ...... 

for heating metal artblcs. (P) Aklb tmlagrt Bvonska 
Kullagerfabrikrn 

for heating metal article* and the like (P) Boothorw 

lor ireating metal blooms ; Bllde tracks for . (r) 

Msthy 

for heating metals (P) W'llllama and Ahlen . 
for healing steel Ingota (P) Koller 

Iroprovem* nts In teehnlqur of firing of , with special 

reference to oiien-liearlh furnaces TakI 
ami Iron alloy lining therefor. (P) fk)plsnd. and Elyria 
Iron ano BtecI Co . . 

Lids for melting . (P) A -G Brown, Bovcrl. A Co . 

339a*, 549a* 

or the like ; Burners for firing . (P) Atkins arid 

Colnuhoun ' ’ .Z ' 

or the like Device for emptying the contents of bins 

A Into (P) Rulrer Frfres 356 a* 

for msnufacture of aluminium nitride. (P) Herman . . 5704 

for manufaeturo of germ-free fertiliser (roin (aseei and 
other oTgank waste ortHluris. (P) Htottlner 
Chamotle-Fabr. vorm. BWier . . 4984 

Martin; Heating — with coM coks-oven gas. 

Hpringoruin *99* 

Martin ; Operation of lilting using a mlxtufu of 
low-grade ami hlgb-i^e gas. (P) Beutseb- 
JjQxemhurglscbe Berfirerks- u Ufitten-A.-O., and 

Klinkenberg * 99* 

MafUn ; EtthatituUng coke or th# Ilka to pig iron in 

oparatlng . (P) Thyasan nnd Oo.eand Tbooaa glNla 

Msmm to eoQMmtng smoke in . (P) Halt . . . . IWa* 

Mmm (or (noUltaUbg repair oi tMtnUufgtol and Uko-— * 

(F) Hardy 


4U.t.* 

576a* 

'102* 

339** 

096a* 

7534 

kO.lA 

56.1a 

1 A 

6t)7A 

440a 

4934* 

681a* 

271a* 

418a 

29a 

20a 

507a 


4164* 
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V * PAQS i 

Furnaoes—oontinu^tf. \ 

Mechanical . (P) ]uA& 740 a* 

for melting glass and other/ purt>oses (P) Shaw and 1 

, 1 ..a .> 673 a ; 

for molting metals. (P) Hdhroy llThk ! 

for mcltlnK and refining metals. , (P) Cohen and \ 

„ , wterall 094 a ' 

Metal smelting . (P) Sinclair .. 413 a 1 

Metallurgical : i 

(P) Grlfflths 094 a I 

^ Howell . 467 a, (M)3A* I 

meta lurgical ; Heat regenerator for . (P) Skinner 661 a 

‘metallurgical; Heating with heavy oil. Gouvy.. 299 a 

meUllurgical ; Lining of . (P) Ely . 162 a* 

metallurgical ; Port construction for . (P) Downs, 1 

and Miller, jun. . . . . . . . , 648 a I 

Metallurgical tilting . (P) Aubert . . 725 a* > 

Method of charging reverberatory . (P) Cliarlus . . 725 a ' 

Method of heating . (P) Ilcnner 321 a ' 

Muffle • 

(P) Amslor . .. 507 a 

(P) Hutchins . . , . 146 a* 

(P) Zetscho . ’ lA 

muffle ; Method of heating . (P) Zlercn . . 437 a 

Muffle and semi-mufflo and like . (P) Priest . . 619 a 

for nitrogen flxatlon ‘ 

(P) Crowell, Jun , and Nitrogen Products Co . 21 a 

(P) Hidden, and Nitrogen Produeta Co . 657 a 

for oil-cracking stills (P) Wellman, and Kansas 

City Gasoline Co. 221 a 

oll-flrcd ; Burners for . (P) Woolley . . . 774 a* 

Oll-flred — — - for nn*lting glass and other fusible Hub- 

stances. (P) Mohn , 491 a* 

Oil-fuel burners for . (P) Simpson and Sons (Bolts * 

and Nuts), and Everton . . . .. 145 a* 

Oi)en-hearth 

(PI Carter and Mrl.aln . . 3(42 a. i03A* 

(P) Cromwell and Mehihorn 457 a 

(P) Gilggs .. .. 304 a*. 725a* 

(P) McKune . . ... 493 a 

(P) Waring and W'urlng . 413 a 

open-hearth sb'ol , ib-allikg banlc with a mixture 

of producer gas and <oke-oven gat» Schneider . 410 a 

Operation of . (1’) Siegwart and o(h<r8 .. .. 809 a 

Pot (P) Knoedler, and NV’elubach ('o. . . 647 a 

Produccr-gas — - - (P) Biidt 321 a 

for pro«luclng hot air for drying and other purjOM*** (F) 

Schlatter, Frorath. A Co . lA 

for produdlon of mlnorul dlstiMatcs of dcUnOc (oin- 

posltlon (P) Fadden 413 a 

for production of Hulphates from blHulphat<s (P) 

Vercin Chem Fabr la Mannheim . 783 a 1 

PjrrllcH . (P) i;r.ioq J05 a* I 

Becovery of combuHtlble inafcrlRl oontauicd In ashes 

fnnn indUHtrlal (P) 4ndr^ . 7ir>\ 

RecujHTatl\e (P) Smallwood 739 a. 739v. 809a 

B4?cu tic rathe of new tjpe ilosenhaln and Coad- 

Pr>or 213 a 

RccuiXTutorH or regenoratora for - — , (P) (’Uautralno 564 a' 

llcfum* dfuitructor (P) Breiliot . . 27 «a 

Bcgcncrathc (P) Hurez . 327 a* ' 

RcKcneratlvo soaklng-plt (P) Stidn. and Stein ct 

rie .. .. 66‘2 a* 

Betort ^or reeoM‘r\ of rtiu by reduction of tine 

oxide (P) lUirsltzkv . 69 a 

Reverbt'ratory — for melting met. ah and alloys (P) i 

WilHt . • 270 A 

Eeverhi'ratory for simitliig steel and other metals 

of high melting point (P) Sihmld 269 a 

Rcverlieratory - for use with liquid fuel (P) Strub 503 a i 
B<, ver«lbie gas-heated - — (P) Rennlson .. .. 2I4 a ; 

Bing 

(P) Broadwell. and \lumlnlum Co of \merleA 256 a 
(P) DoerBelmk. and Aluminium Co of America 256 a 1 

Boasting — — 

(P) Allnder, and AHls-Cbalnnrs Manufacturing 

Co . . ... S02v ' 

(P) Kouarge . 373 a* ; 

for roaatlng blende, pyrites, or other inlnerah Hot ary , 

. (P) Bingham, and Huntington, HelK*rUln. 1 

and Co ... 31 a* 

for roosting electrodes and puhenilent inaterlala In _ , 

rruolblcH or moulds (P) Meiaer . . 676 a 

roosting;. Gas-fln'd — ^Pl DoimorsmarcklnltU- , 

Oberschlealsehc Khen- uno Koiilenwerke A -G. 457 a. .575a 
for roasting ores (P) Braeq .. e23A* i 

for roasting ores ; Meehanhal — (P) Huntington. 

Hebcricln, and C^i , and Bingham . . 270 a 

Roasting for sulphurous ores. (P) 8oe “Anon do 

Vodrin. and Mariaitty . . . . •.70 a I 

rotary; Com paslto lining for . (P) RockwclL and l 

Rockwell , 321 a 

rotary ; Driving mechanism for . (P) Summers < 

and Whlttard &38 a 

Rotary gratoa for . (P) Trffols 814 \* 

RoUry muffle — . (P) August . . . . 500 a j 

rotary ; Sertlonal lining for — ■*— . (P) Rockwell, and i 

Rockwell . . • . • • 266 a 

roUr y : Treatment of lima mud In . (P) 

Polysius • . . • • . • 22 a 

Soleciion of rcfractoriiw (or industrial . Rodww . . lllA 

•haft- ; Blati-iHoof ciosing of discharging device* 

. (P) 8t«hmann 774 a* 

fltaft for burning llmo, doloiiUta. with buUt- 

In SM produoeti. (P) BlromUa •• .. .. tkdA 


VAOB 

Furnaces — continued. 

Shaft for burning nowderetl limestone. (P) Mllller 821 a 

Shaft — — and gas proaucers. (P) Chaudl^ . . 179 a 

Shaft for synthetic production of bigh-g^e 

foundry and pig-iron. (F) Rombacii|r Hflttei^jprenc. 

and others 68A 

shaft' ; Utillsaiion of waste heat from . (P) A.-O. ^ 

flir Zinkind. vorm. Grlllo . . SOWa 

Siemens- Martin with built-in gas producer. (P) 

Ostendorf . . 29 a 

Smelting ~ — - 

(P) Gaunt and Brookfield 67eA* 

(P) Jones, and U 8. Smelting Furnace Co. . . 878 a 

(P) Ward, and Independent Mines Smelting Co. 681 a 

(P) Ward and others 694 a 

Smelting heated by oil or gaa. (P) Schmidt . . 828A 

smelting , Open-aide water-jacket for . (P) 

Caretens. and American Metal Co. . . . . 802 a 

smelting , Itegencrators for (P) KUhn . . 802 a 

for steam boilers, kilns, and the like (P) Nash . . 256A 

Steel-making and like . (P) Wellman. Seaver. and 

Head. Ltd . and Gray .. .. 161 a 

Steel smelting . ( P) Fuller, and Puller Engineering 

Co. 238 a 

Tilting cniclblo or melting pot . (P) Soc. des 

AiliagcH et Bronzes Forgeable . . . . 338 a. 418A 

for tinning and like operations. (P) Harper, Sons, and 

Bean. Ltd . and Conroy . . . . . . . . 631 a* 

Tunnel (P) Bigot 690 a 

Tunnel for elect ro<le8 and Himllar materials. (P) 

Melrtor . . . 756 a 

tunnel muffle ; Heating of -- — . (P) Schftrtler .. 821A 

Water-coole<l inlets of ore reducing and refining -. 

(P) Charles 631 A* 

tf’ors; Electrical proccbs and apparatus for dyeing . 

(P) JBoom . . . . . . 484 a 

Fusain and coal dui^t Sinnatt and others . . . . . 488 a 

Fused products ; Apparatus for obtaining material In a state 
of division from — — (P) Minton,, and United 
Alkali Co . . - - . . 448 a 

Fusel oil ; Composition of . Luce . . . . . 6S6 a 

Fustic , Differentiation of extraed of old and quercitron 

extract Justln-Muellcr .. .. .. 816A 


Gadolinium Meyer .and Miillcr . ... 333 a 

Galactose . Fermentation of by LaiiobaciUvL* pento- 

a^dxnif, n pp Peterson and others . . . . 607 a 

m-Toh Ihydrazone of . Van der llaar . . , . 244 a 

Gall, reil iH'.H- , Colouring matter of . Nlerenstcln . . 101 a 

Gallic arid . De'hathcs of Allmchandani and 

Mcldrum 703 a 

iLanulacture of - — . (P) Nitrltfabr A.-G. .. 349 a 

Galllura-rndmlum aPo\ , Use of In electric vapour 

lamps . . 287 b 

Oallorubrones. a new group of red plant pigments. Nleren- 

steln . ...... 101 A 

Galls; Manufacture of stable detergents from animal . 

(P) Lletr 806 a 

Galvanic battfrles and cells See under Electric. 

Galvanised iron ; ^Deterlor.at Ion of by smoke. Wls- 

llcenus . . .... ... 692 a 

iron ; PigmrhLs for nrlmers for . Gardner 121 a 

iron ; Recovery of zinc oxide by treatment of In the 

open-hearth furnace. MUller . . . •698A 

steel, Metallographlc study . Taji S6SA 

Galv ant«lng furnace. (P) Porath 549 a 

Preparing metals for . (P) Harmeling and Fay . . SSSa 

Gambia , Trade of — — - In 1918 . . . . 811R 

Gambler catechln ; ^emstltutlon o^ . Freudenberg . . 729 a 

Garbage; Animal foodstuffs from . (P) Oe« .. 170 a 

Trent raent of and production of carbon*dioxide 

therefrom (P) Danks . . 40A 

Garnet ; Electric furnace reduction of with produetlon 

of lerro-lHcon Thomjison and Davenport . . 411 A 

Gas analyBlng and recording apparatus ; 

(P) Brown and Wckston .. .. .. 708A* 

(P) Cunningham . ... 708 a 

analysis ; Absorlvent for li^vy hydrocArbons in . 

PlechotA . f 768 a 

analvsU; Absorption apparatus for . (P) BooHon 21 OA 

analysis apparatus • 

^ Bftrgerliausen • • 

• (F) Rohde, and Svenska AktJel>olaget,Mono . . 648 a* 

(P) Wcuer, and Svouska Aktlebolaget Mono . . 178 a* 

analysis apparatus accurate to 0 OOi^o mainly designed 

for respiratory exchange work. Krogh . . 61^ 

analvslr ; Application of interferometar to . 

Rlwarda V XWk 

analvsls; Automatic methods of depending on 

tlterraal conductivity. Weaver and otbera . . 470 a 
analysis ; Combust ion apparatus for use LH 

Weaver and Ledlg . , . . WflA 

analyids ; Exact methods of . Ott •• •« WA 
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Pmi^Uob of A hydroohloiie add lolntloii <4 

otKv'voiii dblodde for om In . KrAUikopf and 

PniWy .. ^ 81«a 

anatytte ; Weight burette for . Weaver and Le^ &84 a 

* Apparatni for roanufaeture of : 

<P) Campbell 0221 

(P) Wilcox S26A 

Apparatui for manufacture of oombloed ooab and 

water- . (P) Wilcox 0 a 

ApparaUa tor producing combnitlble . (P) Pickard 

and Dobson 0 a 

for bailoona. (P) Bayer und Co. 2SlA 

blast-turnaee ; Apparatus for cooling of . (P) 

Weyman . . IO&a 

Mast-furnace ; Cleaning of : 

(F) Turnbull 470 a 

(P) Weyman 2tlA 

Mast-fnmaee : More economical utilisation of for 

healing and power. Hewson and Powles . . . . 211 t 

blatt-tumaoe ; Pixxluctlon of power from — . Fowlea 871 a 

Mast-furnace; Rough cleaning of by the Lodge 

rlectro-sCatlc process. Hutchinson and Bury 3301, 761 a ! 

from Mast-furnaces, gas-generating plants, and toe like ; j 

^paratos for washing and drying . (P) 

Hickman 8) 3 a * 

homer ; Study of Inverted Incandescence . KUllng 640 a i 

-calortmcler. (P) l4ilnl and Doherty 700 a i 

-cleaning device. (P) Keith and Bain .. 368 a ' 

ooal- ; Apparatus for complete extraction of naphthalene 

from . (PI Uarbals and Degolde 742 a j 

coal- ; Apparatus for washing and scrubbing and ! 

the like (P) Brockway 682 a , ! 

coal- ; Calorific valuation of 3811 

ooal- : Composition of unsaturated hydrocarbons present 

In . Slnnatt and Sinter 5 Sk. 288a j 

eosd- : Estimation of acetylene In . Arnold and ! 

others 809 a 

coal- ; Furnaces for heat treatment of metal articles in 

an atmosphere of . (I*) Yates and others 483 a* ; 

eoal- ; IndustrlAl process for syutiutic tnanulactore of 

alcohol or ether frtjra De Lolsy 147 a 

eoal- : InOuence of carburcttlng of on criTtailisa- 

tion of naphthalene in the mains Ai>-der-ifaldeo 219 a 

coal- * Manufacture of ammonium sulplute from . 

(P) Francke 191 a 

coal-; OMaixdog free sulphuric acid from (T) 

Behrens 20 a 

coal- ; Oxide purification of . Weyman . . 219 a ' 

coal-; Purification of — from sulphur compounds 

(P) Berk and Co. and Hood 610 a 

coal-; Recovery of ammonia from (F) Torrey. 

Jan., and Semet-Solvay ('o 661 a 

eosd- ; Biecovery of tmtoonlum chloride from - - -. (P) 

Mueller . 69;iA 

coal- ; Recovery of benacue hydrocarbons from . 

<P) Darler ... 390 a* . 

coal- ; Recovery of cyanogen compounds from . 

(P) Hood ... ... 715 a 

eoal- ; Treatuwnt of and removal of subatancea 

contained therein (D Pennington and Lamb . 60 a 

coke-oven ; Alcohol from . . . 308 r ' 

coke-oven ; Chlorotorm from - — . l>ey S49 a 

cMte-oveo ; Feld process for mAnufseture of am- 
monium sulphate from . iUs<hig 818 a 

eoke-oveo ; FIxatloQ of ethylene present In as 

alcohol and Its derivatives Bury 94 a 

coke-oven ; Determination of l>enio| in Shuttle- 

worth . 367 a 

eoke-ovett; Heating a 3Iartln furna<«* with cold . 

Sprlngomm 299 a 

foke-ovea ; More economical utilisation of for 

, hratlu ami power. Ifrwson and Fowles . . 21 IT 

ooka-ovvo' Recovery of Minonla from ■ 

IF) fioc. Franco Beige de Fours 6 Coke .. 81 4A* 

(F) Hoc Ind. de Frod Cbim. .. 74U 

coka-oven; Recovery of ammoninra and sodium sul- 
phates from . (P) 8oc. Ind de Prod. Chim. . . 610 a 

Coke-oven for town supply Wright . . 214T 

Comparison of methods for p^uclng tar and 

from Ugnlte. Ifoiiwarth 683 a 

eoadeasers. (F) Rvifel 689 a 

for euUlng awl welding purposes. ( F) Harris sn4 Rose 221 a 
MP vlett ; Sale of Oovernment - ~ lOOn 

urtefinlnatloo of tar to . 8tone and Prince . . 691 a 

IkoaMe and Hs uer In gas works Htrache . . . . 47 Ta 

Meet of fnrtt const ttuenU upon thermal eAefency la 

om m — . Wood 4A , 

«a4 iJartit Mv ; Thermal slfirU’tfies of prodnctkni, dls- 

tfibMion and use of . Ork 219 a 

dost: IncrtwdM the yield of uHrIc oxide (rota four- i 

eyeis . (n Ifflh 404 a i 

Maaolacttus of nhrle oxide In — . (Px ! 

OerlMMdl 088 a 

jlass; Maflkod of working for prodortloo of 

■itrfe oxlds. <P) Odritoger 447 a , 

: ProdnctlM of illrlt oxide In iwo-eyets . > 

m WMI 404 a 1 

faaMo: (mml aortlod — » DavtM $iu 

Iwsf- ; IMCelwra of , (P) loan .. 4 Ma 

iMdsr FoiaaoaOi 

(P) 
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r FA«» 

llhuMnatlng ; Manufaotare tar and ^P^ Oeyer 

Industry ; Preaint poaltlon ^nd future posBlbUlt^as*o^ 

the . Clerk 199s 

Industry ; Progress in In 1919, Evans . . 29 e 

Industry ; Refractory problems of the . Fulweilw 

and TausFg 08A 

Influence of impurities In on corrosion of meters 

and blockage of service pipes. MybUI . . . , 867 a 

liquefied ; Fllliug containers with a definite quantity ol 

. (P) Qlemsa . . . . 828 a 

liquor; Manufacture of ammonia from . (P) 

Bchuchardt 7ltA 

liquor : Removing add conitltuenta from . (PI 

Qewerkscbalt des Stelnkohlcnhorgwerks Loihiin^ 7 a 

liquor works ; Report on by the Alkali Inspector , . 277E 

mains ; Safety device against explosions for . (P) 

Wilhelm . . 6 a 

mains, services, and meters ; Internal corrosion of . 

Taplay 200m. 608 a 

•making plant ; Withdrawal of gasss or vapoora from 

. (P) Davies 610 a 

mantles. St$ under Incandescence. 

Manufacture of : 

(P) Batchelor 718 a 

(P) Bean 489 a 

(P) Broadhead S96 a 

(P) Campbell .. 606 a 

(P) Bittman. and Synthetic Hydrocarbon 221 a 
(P) Whitaker and others .. 182A* 

Manufacture of ammonia and combustible (rom 

peat and the like. (P) Sauer 6A 

Manufacture of carl>on and fuel ^ . (P) Rose .. T16 a 

Manufacture of " carbon-hydrogen *' . (P) O'Con- 
nell 479 a 

^nufacture of from coal. (F) Llmberg , . 660 a 

Manuracture of from coal and 'or the like. (P) 

(knihesy and Castrill 510 a 

Manufacture of from coal or like cartiODaocuus 

material (F) Holt and Walker 4S0 a 

Manufacture of from coal, with recovery ol by- 
product. (P) Smith ... 478 a 

Manufacture of — from coal In rotary furnacet. Roser 6O0A 
manufacture ; Dctertnlnatlon of calorlOc value of volatile 

matter of coal as a measure of its suitability for , 

Metger and MUller 774 a 

MAnufacture of from lignite WcIm and Becker . . 049 a 

Manufacture of mixed - — (F) Wellington .. 97 a 

Manufaiiare of rich — by means of petroleum resi- 
dues (P) Hoc. de Cldmle et (dialyse Ind I68A 

Manufactuh; of from solid and liquid fuels. (P) 

Freeman 479 a 

manufacture , Substitutes for i'oal In — -. Schumann 591 a 

masks ; Antl-dlmming compoaltlons for ose In ; 

Carlcton 79 a 

Holmes and other* 79 a 

Method of burning (P) Lucke .. , 600 a 

Moml- , Obtaining free sutphuriracid from Behrens 80 a 

natural ; Apparatus for estimating yield ol carbon black 

from — . Neal t42A 

natural ; Apparatus for recovering gasoline from . 

(?) Cross 200 a 

Natoml In (;anada . , S04m 

natural; ('oudensing vapour from — - (P)i>ulfy .. 810 a 
natural, Hosting value, s|tciinc graxlty, and sp^Oe 

heat of gasoline from - - Andcrso.4 08lA 

natural . Manufacture of low-boiUng hydrocarbons, 

e.g . petroleum spirit, from . (P) Apparaie- 

Vertnelw-Des. . 814 a 

natural ; Manufm-ture of technically pure nitrogen. 

hydrogen, and carbon dioxide from air and . 

(P) Herman 207 a 

Natural In Now Brunswick . . 804m 

natural ; Obtaining gasoline from (P) (lamef 

and others ... S20A 

natural ; Partial roodensatluo of at liquid ah tern- 

prraturea KalD’tly 680 a 

natural. Removing gasoline f rum . Anderson.. OMa 

natural ; Use ol charcoal In determining gasoline content 

of Anderson smJ Hinckley 0tlA 

oil' . Manufactum of . Buys 140 a 

c4l- . Oil from compnased — , Mansukhanl and 

Sndboroogh . . 824 a 

oU- ; Preparation of ethylene- and propylene-chlor* 

hydriiw and -glyeols from — Brot^ . . t84A 

plants ; Producer and Internal combusUoo eagloos 

sapptled tlwrvfrom. (P) Smith 716 a 

plants , Beco sry of by-praincts formed by destrwcUva 

distillation of wuM in ■uction . <f) Robetis 770 a 

plaftU : ,8iictloo . (P) DUley TT5 a 

prodneer-; Ammonia and tar recovery proodM (or 

. (P) Van Ackaren, and Koppers Go. 7 a 

prodneer- ; Dmnpnrisoa of nilllaatlon of beat la ftring 

with coal dust and with . Tm.ea . . . . 774 a 

produesr-; Dotsmlnation of quantity of from 

aaalyala and cakirila valna of tba eoal. OfMak. . IMa 

prodneer-; RnrklUat msnlad i 
mlUmf or retort, (p) Orlia 

psedieM^y Otnafitiew «( . (P) , 

flnfdiiliiitil ilmhimii 80 

*r « 
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^ . r. • pifli 

ChMi — tonttnutd. ^ 

prodnoer* ; Manufacture o# immonium sulphate from 

^ . (P) Prancko 191 a 

Producer lor idotor venicles. Bmlttw 146 a 

producer* ; Plant for manufjcture of . (P) Lymu 98^ 

producer plants ; Obtaining by«products from . 

(P) PlnUch A.-O ^ 858a 

producer plants operating with recovery of kiw-te/hper* 
atore tar and ammonium sulphate ; Discussion on 

economics of 478 a 

producer plants operating with recovery of lowtemper- 
aturo tar and ammonium sulphate ; Kconomics of 

• . lioser 

producer plants for vehicles, locomotives, aircraft, or 

the like, (P) WUshlre 

producer* ; Preparation of damp peat for manufacture 

of . (P) Davidson 

•producer process ; Addition of carbon dioxide in the 
. Essie h . . 

•producer reactions; Theory of with spoclal 

reference to rate of gosidcatlon. Paterson 

producer* ; Recovery of ammonia from . (P) 

Chrystal 

producers: 

(P) Antrobus 

(P> Bambcr and Ooldschmid-Abrahams 

(P) Denjamla 

(P) Bentley and Appleby 

Bunte . . 

(P) Chapnjin. and Cliapman Kngineeiing Co. 

(P) Crush 439 a. 622a» 


478a 

606a* 


SSa 


IOe 

405a 

505a 

9dA 

200a 

715a 

650a 

610a 


(P) Dolensky 
(P) Fornos 
(P) Galusha 
(P) Grocott 
(P) Ifarger 
(P) I verst II 
(P) Maschinonfubr. 
(P) MUloii 
(P) PoctU'r Ges 


510a 

260a. 326 a 

715i* 

742a 

566a 

^6a 

Augsburg- Niirnbcrg A 8a. 479 a 

715a 

326a 


(P) RIttc. and Hoc Fran^ de Materiel Agricole 

ct Ind. 592 a 

(P) BheUion . .. . 6H4 a 

(Py Smith ... . . 55 a, 55a 

(P) Hvensson and Crank , , . 6 a 

(P) Wells .. 592 a. 6221. 74lA 

(P) West and Wild .. , .. 220 a 

(P) Winter . , . . 260 a 

(P) Wollaston IftSA* 

(P) Vco . 775A 

-producers; Ammonia recovery In -- — (P) Berg* 

mann*El«‘ktrixltats-W erke A.-U 35Xi 

producers with annular eharge<< (P) Sdiulte . 479 a 

producers; Apparatus for agitating the fu^l In 

(P) i»cnllo> and Appleby . . 814 a* 

producers, Apparatus for automatic clinkerlng of 

, (P) Mousslaux .. .. . 6 a 

protluccr* ; Calorlflc \alue of gas formed In recovery 

of lovr-temperature tar In — — Flsilnr 96 a 

producers; Examination of coal with regard to its 

gaslUratlon In Stradie . . .. 620A 

producers , I e.^llng mechanism for . (P) Wellman- 

Seaver-Morgan Co, and others . .. 776 a* 

producers, Furna<n (P) I ndcrw(xal .. 4:t7A 

producers, Funiiicx. grates for (P) Wells ., 327 a* 

producers or the like , Apparatus lor aglt.nllng the fuel 
In — • an* means for ojKjratlng the same. (P) 

Bentley and Appleb> . 359 a* 

producers or the like ; Apparatus for feeding fviel to 

. (P) Bentley and An[dcbv . .. 7 a* 

producers and the like ; Pres ent Ing esi’ui»e of gas through 

E ko-holcs of . (P) Fai onelscn-WaIzwerk 

innstaedt uod C.o A -G . and IVansen .. . 479l* 

producers for proisdllng vehicles. (P) Hmlth . . 182 a* 

producers; PuUerlaed-fuel (PI Beauregard .. 715 a 

producers ; Recent improvements In designs of glass- 
works furnaces and Atkinson . . 192 a 

producers ; Rotary grates for ; 

(P) Melsam and Uarshall 6rt4A* 

(P) Trf'iols HI 4 A* 

producers for soif-propclled vehlrles ; Automatic 

control of operation of . (P) Smith .. 4T9 a* 

producers; Shaft furnaces ami — -. (P) Chaudl&re.. 179 a 

IWOdacetx; Suction (P) Franklin 741 a 

t)roduccrs; Treatment of caking coal before use in 

Mond . (P) Ehrhardt und Schmer Ocs. . 149 a 

producers ; W’orking of . (P) Boswlck and 

Rambttsh •• , 220 a 

produdof^^^ai^ steam generating plant. (®) Cllmle 

production: Chaml^r oven for . (P) BrOckcr 478 a 

p^ttctlon ; Use of ox>*geti in . Hodsmau'and 

Oobb f- . . 200k, 508 a 

purlflcatloo ; Oxide . Anderson .. .. .. 3 HHa 

purification; Practice and control of oxide . 

Weyman • , •• <-8*^ 

poHfler Instidlailoiui ; Mechanical aipecta of . 



MUttere. (P) Dempetor, Ltd., and . A* 

valuable by-produ^ 


therefrom. (P) 
oUom; 0aUlrii< 
t A.*0. 

BUoUio fonuee for 


prooees for effeotlnf — (P) 

(P) 




0884 


V * 

Oat— eonMiuiAl. 

reactlcms ; Furnaces for endotbermio . (P) 

Rlektrochem. Werke Oes *• dSSA 

reactions; Transforming kinetic energy gases 1^ 
electrical energy and utilising latttf iot cartyjng 

out . (Pf Petersen . . M . . • . . 090a 

Regulation Bill 1871, 824*. S40s 

Relative efficiency In use of different grades of • 

1991, 008a 

retort linings. Qrempo 180A 

retort mechanism. (F) Smith 092 a 

retort settings ; Vertical . (P) Cummins.. .. 97 a 

retorts ; Apparatus for maintaining predetermined 

e ressure conditions in . (P) Macintosh and 

[unt 183A* 

retorts ; Appliances for steaming . (P) Whltcher 

and others 149 a 

retorts , Casting of . ^lellor and Emery 199k, 618 a 

retorts for domestic use. (P) Groundstroem .. .. 479 a* 

retorts ; Gas-producer furnaces for heating . 

(P) Lltwln 776 a 

retorts ; Machine for charging and discharging . 

(P) Aldridge 827 a* 

retorts or ovens ; Introduction of steam Into vertical 

. (P) Woodall, Duckham, and Jones. Ltd,, 

and Duckham 715 A 

retorts ; Vertical . (P) Soc. Anon. d'Oagr68 

Marlhaye 818 a 

retorts; Water-gas production In horizontal and 

its economy. Goftln . . . . . . . . . . 180A 

retorts. Ses also undsr Retorts. 

scrubbing towers with internal packing ; Theory of 

Donuan and Masson . - 104k. 280V 

from solid fuel for automobile Internal combustion 

engines and the like ; Generators for . (P) 

Parker and Ooldschmid-Abrahams . . . . 0A 

storage tanks; Heat-reflecting properties of oolours 

applied to — — Gardner 9lA 

.supplies ; Standards of . . . . . • 308k 

Tar-extractors and scrubbers for . (P) Wells .. 813 a 

-testing machine. (P) Stenger 47 a 

volumes , Chart for reduction of . Ostwald . . 84 a 

washers • 

(P) Goubert and Bentz . . . . . . 7 a 

(P) Hack and Bougbton . . . . 439 a 

(P) KenJiedy 440 a 

(P) Himon-Carves. lAd., and Brown . . . . 7 a 

washers and coolers ; Packing material for . (P) 

Trappraaun . . . . . . . . . . • 020 a 

Water* . M’Nlcol .. .. 4A 

water-; Apparatus for production of . (P) 

Comp, pour la Fabr. dcs Corapteurs et Materiel 
d’Uslnes A Gax .. .. .. .. .• 6 a 

water- ; Apparatus lor produc’tlon of from exhaust 

steam (P) Lang 6 a 

water-; C4U'bonlsiug coal, and production of . 

(P) Doherty 084x 

water- ; Heat conservation and . Stewart . . 357A 

water- , Manufacture of -■ — ■ « 

(F) Comp pour la Fabr. des Compteurs et 

MatFrhd d't sines A Gaz 149 a 

(P) Meade . .. 813A 

water- ; OiH-rotlou of plants for manufacture of . 

(P) Smith . . . . 6 a 

water- ; i’roduction of from coal carbonised In 

retorts (F) Feuat .. .. 395 a 

* water- , Frcxiuctloii of enriched and products 

and b> -products of such process. (P) Qibsoa 

and W’yroan .. .. 592 a 

water- ; Prcxl action of In horizontal retorts and 

Its economy GoUln .. .. 180 a 

water- , Sampling dexioe for . Carter . . . . ISIA 

water- , Tnitmciit of and removal of substances 

contuincsi thervlu. (P) Peunlugton aod lamb . . S0A 
from winnI (arlMuiiseti In horizontal retorts ; Redaction 

of carlmn dioxide content . Henke* . . •C21 a 

Gaseous comjKmenls , Preparation of solids from . 

(P) BadUche Anilin u. Soda Fabrlk 894A 

explosions , Analysis of the rsdlalion emitted In . 

David 219 a 

explosions , Calculation of rsdUtion emitted In 

from the pressure-time curves. David . . 218 a 

fuels. See under Fuels. 

mixtures ; Anal>’sls of . (P) Kennedy .. .. S02 a 

mixtures ; Determination of Ingredients which react 

exothermally in . <P) Badlsche AnUin a. Soda* 

Fabrlk 80A 

mixtures ; Electrical separation of oonstltoenU of . 

(P) Hkaupy 0 «Oa 

mixtures ; Prac^onatlon of by partial oondensaUon. 

<P) Gee. f. Unde's EUntaschlnen A.-O. . . S00A. 

mixtures ; Uquelactlon and separation of . (P> 

Mowes •• S23 a 

mlzturos ; Uqnefvlng or coding . (P) Zack . . 200 a 

mixtures ; Propagatba of ffame in complex w 

Payman . . 9iA, 90 a, 90i 

mixtures ; Separating . (P) Ges. f. lJada*)i 

i Blsmiueblnen A.-Q 04 i^597a% 

' Gases ; Absorbing and applieat^ to vaoaim thMla 

j for storing low-temperaturs liquids, (P) iMiicifn 4I4( 

Abaorptkm of In spray systMOs and towers. Baker ItB 

Action of extremely ftn^ divided . Z^ngLoHs 

I »wa, m 

! Absorption of by earbontoed UiBtte. MelM . , HI 
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* rioi 

(rom anthracite and petroknm coke In manntactare of 

carbon eloctrodea : Treatment of . (P) Melaer 480 a 

Apparatus for absorbing from a gaseous mUture. 

CP>) General Chcmtoal Co., and Da Jahn . . . . 5S9A 

Apparatos for bringing about and controlling reactions 

between . (P) Conover OSA 

' Apparatus for cleaning ■ 

(P) lieu lit and SUdnbart SOSA 

(P) McGee a2«v 

(P) Wells 742 a 

Apparatus for condensing and purifying . (P) 

Rosenthal 20 a 

Apparatus for cooling : 

(P) Hechenbleckner, and Chemical Construction 

Co 323 a 

(P) Keavell, and Koatner Kvaporator and 

Engineering Co .. 392 a 

Apparatus for cooling and scrubbing . (P) Hunt 

and Fogg .. 260 a 

Apparatus for determining ••oluble corwtltucnts of . 

(P) Sperr, lun , and others 288 a 

Apparatus for enectlng contact Ix-tucen liquids and • 

(P) l^arler HOa* 

(P) Zlmniermaun, and Buhl Co 648 a 

Apparatus for electrical precipitation of dust from . 

(P) Siemens-Schurkertuerke Ges .. .. . 476\ 

Apparatus for electrical purlfltatlon of - — . (P) 

Slemens-SchuckertMerke Ges 355 a, 619a, 620a 

Apparatus for electrical sc'pamtion of Hubstances In 
suspension In 

(P) Gallot et Cie , and Poussin, Rondeaux, 
et Cle 

(P) Gallot and others . ... 

Apparatus for electrical treatment of 

(P) Bradle^, and Research Corporation 
(P) l>a%ldson, and International Precipitation 
Co . .... 

(P) H«‘dl'erg. and Rescar* h Ckjrporatlon 
(P) Squires, and Research Corp 
Afparatus for elertrlcal trentii.ent o( llquld.s ulth — 

(P) Greenawalt 

Apparatus for filleting or otherwise Ireallug — - . (P) 
llcenan and Froucle. ltd . and Crust 
Apparatus (or Intc'nslfslng the mutual action one oti 

another during mixing of with liquids or 

solids (P) 8oc Anon I'Oxhydrlquc Fraiualse. 

Apparatus for measuring charges of . for 

sterilising water (P) Menrles and Magrath 

Apparatus for measuring rate c( tlow of Krlidi 

Apparatus for purifying (P) bmith, and bmlUi 

(.as Engineering Co 

Apparatus for reinoxlng and reclaiming solkls from — 

(P) Swoctlaml. and 1 nited Kilters Corporation . 
Apparatus for separating suspended matter from- - 
(P) Schmidt, and International Pr* tl{ Itatlon 
Co . 

(P) Schmhlt an<l others 

.Apparatus for srfbjcctlng — to the aalon of liquid 
In the form of spray (P) Vowler . 

Apparatus for treating tP) ^arrthy 

Ap>parafas fRr treating and cooling (P) llcenan 

and froude, l.td , and Cruyf 
Apparatus for treating liquids with - (P) J‘leck, 

jnu , and Imicker . 

Apparatus for treating with liquids 

|P) Frlsclier and Drees 
(P) Walker, nnd Hecnan and Kroude. ltd 

ApparatDs for treating with liquids or co-e Ttrtd 

(P) Bulgin and others ^ . 

Apparatus for washing and absorbing — (P) 

8teinmann 

Application of thermal condnctDlty metho*f to aolo- 

matlc analysU of complex mUturcs of 

Weaw'r and Palmer 

asphyxiating ; Chemhaf ?VoKrtlc» of humus and their 
utillsatkm lor protedlon of combatants agaio-sf 

Griffon du Bellay and Hondard . 

Antomatlc niean,s for neutralising . tP) IkigfeW 

Behartoiir of exploslse mlx^res of at low pressures 

SUvenhagnn and Hclroehard 

burner ; Purifying and manufaeture of briquetting 

maierlai (P) Briggs, and General (*hemiml Co 
Oatalyttc combination of (P) Henwood 

fdilroney ; Apparatus for cooling (P) E«kman« 

Ctoftg (P) McGee 

(leaning of blast-furnace and like (P) Weyman 

Ccdleetliig electrode* for eleetrlral {mrtflratlon of hot 

dnst-Uden (P) PunIng 

ComMnaiJons of pyramidal surfaces (or purification 

of (P) Oallkt . . 

eombostlble ; Miero-analvtlral determ Inal Ion of rarlxm 
dioxide, oxygen, aiul — ■. S<'hnilt -Jensen 

nonbosilblo ; Tenting tor , (P> lAmb and fwmon 

ronpR^ r Porlflcallon of — for laboraf4>ry pnf- 
pose*. Momt • . 

ComprcMteg (P) Melms o, Pfeonlnger Kom- 

iBandlt^, and (itnsheliner .. .. .. 

C^jttsUncy of elMtrkal oonduetWltjr of during 

reaeiioiit. ^TnttU and Henikio 
eonutoil hydroffea 

don of Utlonnfe »ol»tkBa eootalnliig *«Jphite and 

Want^Hi obulited by wadihig 

onte Ml«tloai.cte«o pm ttdooda aotnUona. (F) 
fdd •• •• 
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Gases — continued. /> . 

Cooling and liquefying y (F) Jefferies and Korion 

O^lng previous to 1 Uquefaotlou. (F) Ohem. 

Fabr. Qrlol!nelm-Elektro,*» 740 a 

Counter-current apparatus with Internal expansion 

engine for liquefaction of . (P) Mewes .. 

DeodorUng foul waste . (P) Nell 

Desiccating -'k— . (P) Claude, and L’Alr Liqulde . . 

Determination of Ignition temperatures of by the 

sonp-biibldo ractliod. White and Price . . 
dissolved In* liquids ; Porous charges for containers for 
storage of explosive — - (P) Pintsch A -0. .. 

from distillation of coal. Vlgnon 

distillation ; Direct recovery of ammonia from . 

(P) Plette, and Sw. Franco-Beige de Fours ft Coke 

distillation ; Purification of , (P) Clselct and 

Demildo 

distillation ; Recovery of ammonia from . (P) 

Gebr. HInselniann 

Effect of pressure on adsorption of by charcoal. 

Pickles , . 

Effecting Intimate contact l)etwpen Ihpilds and gases 
for evaporating, cooling, concentrating, washing, 
and other purjKMU'B (P) I a Bour 

Electrical comjtouudlng of liquids with . (P) 

Bloom , 

Electrical deposition of j)artlcles from — tP) I-odgc, 
and IxMige Fume Co . 7llA, 

■ ‘ (P) Allgem 


475a 

440a 


20Ba 

53a 

AI2a 

644a 

596a 

25«a 

479a 

221a 

I96a 

436a 

316a 

47a 

833a 

6Sa 

403a 


19U 


610a 


640a 

088a 

54A* 

54a 

684a 

601a 

811a* 

662a* 

0221 

548a 


718a* 

494a 


40 a* 



]^cktrititAts-GcN. . ... 

356a 


Electrical pn-clpltatlon of matter from — (P) Strong 

Metrical precipitation of particles from (P) 

93a 

196 a 

Morrin and Haxiland 

711a 

324a* 

Electrical precipitation of susiiended matter from ---- 

810a 


(P) NcsbIt, and International Pn* Ipltatlon C/O 

03l 

(P) Wuhott, and International Precipitation 



‘ Co. . . . 

321a 

355a 

Electrical precipitation of sUHi>cndcd material from 


:;2a 

furnace — ^ (P) Wolcott, and lulernallonal 


5r>0A 

l^clpltatlon Co .... 

257 a 


Electrical purification of (P) Ptmlng 

257a 

727 1 

Electrical pnrllUatlon of dii»t> (P) PunIng 

Electrical w'paratlon of mi‘<ihiiiUcI material from 

355a 

lA 

(P) International I’rcripltiition Co 

(?) Scliinkit, niul InUrnatlonal Precipitation 

.12 4 a* 


Co . . . 

476a 

71U 

Ekctrical trratnont of -- 



(P) Bradley, and llewanh Corporation 217 a* 

, 365a 

hOA 

(]') Schmhit and otlurs 

257a 

7C6A 

Electroch* mlcal resetions In — by mtana of the 



alternating dlobarg* (P) Spl* 1 

375a 

BGOa 

(•\olvid from Uquldt . .VppnratUH for rccoxery of - 

711a 


(P) Mcrt 

lA 

Examination of naturally ocnirrlng Hrntich 

cxbauicl , Ihirllhatlon of Internal cotnbuxi Ion engine 

748a 


- — (P) CaBmotoienfal r Deutx 

326a 

.53HA 

lining material for apparatus for tM'poratlng Hollda or 

64'.‘a 

5J8A 

liquids from - (P) Forsit r 


Filling fetr tanks or the like Int* nded for storagi of - — - 


47.^A 

<P) HArnniark 

2Wl.i 

54a* 

Filtering (Pi Uccliter 

477a 


muring macblnc for — (P) Tuttle 

391a 

lA 

fin-, Api>araUis ff»r obtaining - ~ free from -null. 



soot, and dust, for drying vegetable aul aniiual 


392 X 

focsistuffs. (I’) Bre lib ubae l» 

761 X 


flue-. Absorption apj-aratus fe>r delcrn Inliig carbon 

210a 

774a 

clioxidi' In — (P) Boulton 

740a* 

flu*'-, Apjtaratus for eollccting uml Uc.lstlng soluble 



sails from - - IP) Gilbert and oUiers 

109a 


fiue- , Continuous elcdrolytlc dcUnnlnatUm of carbon 

dioxide In and aniontatlc rcgtilstlon of draught 

In arrordann' with rt'snils of anAljsk, Von lUken 

flue- , Control of In mlinl firing Ostwald 

Our- , Graptdc repn'sentatlon of analyses of — - 
derhed from rombuetlon of <xial. Schulte 
flue- , Graphical cxaluatlon of analyse* of - - Meyer 
flue- , Graphical method lor Inti rpretntkui of analyse* 

of Howarih 16.3», 

flue-: Healing liquids by means of waste (P) 

Frailer . ... 

fumari'- , Apparatus for ascertaining (.onii«altlon of 
- — , (P) ('nssoT ... 

Hlgh lenBlon electrodes for electrical puriflcallon of . 

(P) Blrmcns-Hchnckertwerko Ges 

Ignition of by tim Impulsive elertrlcal dUcharge 

Whaler 

IfidnsUlal densimeter for Hauser 

inert; Aupi^tus for preparatUm of — (P) Mola* . . 

herl ; Prrxftctlon of (P) biiea, and Hartford 

Rubber Works Co 

Inflaoimabte ; DeG rmlnatlon of - — In gas mlxturv*. 

(P) Naumann 

Instrument for facilitating calculations depending on 
reiatiMia between prriwuiTa, densities, tempera! unjs, 
and compositions of gaaes and recording obser- 
vations 01 theao quantltle*. (P) Omiuawy 
Insulator for use* In electrleal uurlflcaUou of — — . (Pi 

RIeiiMtBa-Brhackertwerka Qea. 

•od Um likn ; Intsirm xlog Hquldi . (F) Bruman . . 

UquaM;’ OoMimeikm of oonUiuen (tr irauaport 


61.U 

609a 


BIJa 

509a 


692a 

62Ua 

lB2v 


366a 

W7a* 


BagueHi and oUieit 

wmmi Ftowaa of ttdug ^ for drlvtof mount *t«. 

(F)WUhtlial 



or -J. lor UboinItQirr mPM. 

Hour . . ^ 4 » ' ^ .i . « 

« : VeiMels for tnuMioitfaif And flortog 

(P) &obB, and B9ra«tw\foi 


m ™ "“TT : 

Ii<mefyiiut or ooonnd ■■ — . (P) Z^fk 

Ltooefylng mtzttirea of vapoors and . <^) Lammni 

and Ifooliu ; Mixing . (P) Korawe ^ . 

and Uqnlds ; Perforated plate for apparatus for Inter- 

aetlon of . (P) Pauling * . 

IClxtng oombnsttble with air. (P) Pease 

irom motor vehicles ; Exhaust 

New method of absorption of . Mosclokl . . 

Obtaining volatile tioulds from . (P) Bayer 

Oxidation and reduction of . (P) Koehler . . 

Preventing oontamination of gaseous mixtures used in 
Uquefactlon and separation of with lubricants. 

Pnrlflcatlon of . (P) Everltt 

Pnrlflcation of very hot . (P) Freytag . . 

Purifying or separating by means of high-tension 

electricity. (P) Slemens-Schuckertwerko Oes 
rare ; Manufacture of Inert — — In a state of purity. 
(P) Brandt 

rare ; Ecmoval of nitrogen from . Henrioh 

Bemoving dust from hot . (P) Vctterleln 

Rotary apparatus for removing diist from . (P) 

Siemons-Schuckertwcrke Ges. 

Rotary machincri for treating with liquids and 

vte 0 v€r»d. (P) Bulgln and others 

Separating mixed . (P) Norton, and Jeffcrlcs- 

Norton Corp 

Separation of vapours and (P) Patrick and 

others 

soluble in water ; Apparatus for measuring and circu- 
lating . Neumann and Schneider 

Tower for absorbing or concentrating . (P) Cheto. 

Fabr. Qrlcshelra-Elcktron 

Treatment of Uqnlds with . (PI Greenawalt 

Treatment of and removal of sunstanoes contained 

therein. (P) Pennington and Lamb. . 

Uniform movement of flame in mixtures of air with In- 
dustrial inflammable . Payman 

Viscosity of . Ifofs&ss 

war- ; Investigations on In U.8 A. ... 

Washing or cooling . (P) Pease 

Oaalfleailon ; Calculation of efficiency of complete from 

analysis coal. Strache 
of earbonlterous substances. (P) Strache 
of coal, carbonaceous material, oil shales, and the like. 

(P) Christopher 

CXwiplete . Strache . . 

OasoUne ; ApMratns for manufacture of : 

(P) Bacon and others 


(P) Daugherty , . 
tus for recovering — 


Apparatus for recovering from natural gas. (F) 

Cross 

Appsratas for recovery of from casing-head gas. 

(P) McGinnis, and Pllsbry- Becker Engineering 

and Supply Ck). 

Cleaning . (p) Leltch. and De Laval Separator Co. 

Condensing . (P) Wehr 

content of na(liral gas ; Use of charcoal In determining 

. Anderson and Hinckley 

Improving . %(F) McAfee, and Gulf Beflnlng Co. . . 

Incomplete combustion of In automobiles. Fleklncr 

Xaoufadture of • 

(P) Burke 

(P) Smith and Mllliken 

(P) Trotter 

from natural gas ; Extraction of 

from aaiiirai goa ; Heating value, specific gravity, and 

specific heat of Anderson 

from natural gas ; Temperature correction and blending 

charts for use with Anderson 

Obtaining from hydrocarbon gases, (?) Cooper. 

and Hope Natural Gas Co 

Obtaining from natural gas * 

(P) De Bstaafsche Potrolcura-Maatachappii. 

and Do Brey 

(P) Gamer and others . ... 

Obtaining from pctrofium and other oils. (F) 

Stapp* 

Removing from nstursl gas Anderson 

aubstltutes ; State-aided research on In U 8.A. . . 

•Sm o/so Petrol and Petroleum spirit. 

Mlltberln: Synthesis of . Katrer and Vleldmaun 


/I^Oninltberln ; Synthesis of . Kaixer and Vleldmaun 

CNteiln : Determination of Jellifying i>ower of by means 

of the polarRoope. Smith • . 

as emulsify ing agent (or kerosene. Holmes and Child 

Hjrdrol:^ of lu presence of aldehydes. Holm 

and Qortnsr 

isttteai RelatloQs^lp between shrinking and diffusion 

•Iraeture In tanned . Moeller 

HHf strsttRih of , SheppMd and others . . 

Oimil’a msihod for detemlnatloa of nitrogen as 
^ nbplM to — «. Bsumti ^ Holmes . . 

, ci by Brl|^ and Bleber 


bit alMwa of eo mm A M 

toln£S^**firoctai?or^~^. Tfco w||gqi ; Vt §1^ 

Swelltngof — ^^niwMaodaBcalfaMSolw^ lioftt.. 

SwelUngol inadds. Atkin.. .. 

Turbidimeter for solntlons of . SbepparS ^ 

Qdatlnlslng explosives and other mat«rl*ls. (R) A.*0. 

Slegener Dynamit-Fabr . , « ^ WW , 

Gels : Penetration of electrolytes Into . SiUdi . ’ , ♦ . $T'iA 

Gentian violet. See under Trlphenylmetbane dyestoffs." 

Qeutlanoso ; Biochemical preparation of sucrose from — — . 

Bourquclot and Brldel |1 Wa 

Georgia ; Manganese Industry of llirtl , 

German capital in British Industries ; Prohibition of jSW* 

German Chemical Society 160* ^ 

German " Mllltar-Versuchsamt ” ; Conversion of Into 

a ** Chem -Techn. Reichsanstalt*' .. . .. 290* 

Germany ; Asl)e«toB Industry in 417* 

Attendance at unlversiths In . . . . 

Bauxite and aluminium industries In — — . . 488* 

British d>e purchases in .. 40* 

Calcium ryanainlde production In . . . . . ■ 388* 

(’haDRcs in cheml< al publications in - — — . . . . 487* 

Chemhal industry in 822*. 300* 

Cheinital Industry of — — Evans XO*. 47* 

Collective effort of chemical Industry of Walpole 

IIR. 60* 

Conversion of war f.ictoriea in . . 160* 

Development of electrochemical industry In . 

Goldschmidt 70 A 

Development of lignite mining In 274* 

Developments in electrometallurgy and elect rochmnMry 

in during the war . . 78* 

Dlmlnislked alcohol production In . . 186* 

Distribution of dyes from . . 70* 

Dyestuff purchases In .. .. Ott 

Electricity supply undertakings In . . 18S* 

Electrochemical Industry In 418* 

tllass industry In the Saar district of . . . . 392* 

Iropoitation of potash from . 79* 

Imports from . . 384* 

Imports of aluminium from 278* 

, Imports of d j es and chemicals from 861* 

[ Increased capitalisation of chemical firms in . . 99* 

j Industrial conditions in 273* 

1 Iron ore Industry of in 1919 185* 

Manufacture of sulphur from gypsum in . Kaaeittx £65 a 

Measures proposed for protection of alnmlniom Industry 

in 95* 

New Leather Research Institute In 439* 

New maximum prices for nitrogenous fertilisers in 190* 

I New research Institute In . . . . 180* 

Nitrogenous fertilisers in 59* 

Outlook for professional chemists In — - . . . . 16* 

Posslbilltv of gold and platinum production In — — - . . 988* 

Potash from 100*. 294* 

Potash Industry In . 2^*. 974*. 443* 

Potash supplies from . . . , . . 11^ 

Potash situation In 189* 

, Prices of wrashlng soda In — . . 800* 

1 Professional fees In . . 

Proposed extension of life of Mtents In . . 58* 

Proposed institute for techn MBfy of lignite and mtateral 

oils In . . ^ ' 988* 

1 Prospects of beet sugar Industry of 908* 

Prospects of fertiliser supplies In in 1991 . . . . 43te 

Purchases of d^stuffs from 287* 

I Purchases of potash from . . . . 100* 

Reorgan Isailcti of chemical societies in . . 841* 

1 Reitort on InduKtrlal and commercial conditions In 

at close of 1919 . 941* 

.Sulphur prcHluctlon In *9. . . . . • 184* 

; Sulphuric acid and alkali In . . . . . . . . 58* 

Sunplles of dvestutfs from . 116*, £58* 

8>'tithelic ammonia works in 899* 

Technical education in S88h 


Textile industry lu occupied arfti of .. .. 974* 

Trading with 56*. 9Ml 

Wage rates in chemical industry In . . . . 1881 

Qermkldr solutions; Manufacture of . (P) V^eeki .. 894 

Germicidee. (P) (.Ticeseman 

(Serms ; Destruction of . (?) Beehbold WJ 

Qbedda wax ; Acids of IJpp and Kovics . . . . 

wax ; Hvdrtx'arbons and acids of . Llpp MmI > 

Caslmlr . . 

Gilbert and KlHw Islands ; Trad? of In 1918-1919 . . 8W 

'* Qlomale dl (^bnlca Industiiale " 68 

Glanders ; Mauafadure of preventive and curative ngemtn 

•or . (P) Piorkowakl ^ . . 8H 

Qlass-anneallng fumacee. (P) Smith, and McKee 0* .IliA 
Apparatus for detection of strain In — EngHski . » 

Apparatus lor drswIng ^ (F) HHrfucoe k . iiidL 

Hltohoock Experiment Oo. fPw 

Apparatus for feedlnf <* deUvmg moRen *MAim .i ^ 
such an In eepante tampn or <4mt816* <1^ 
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MbtiMUolliivUiM ; Cboloe of — % Twin 

hixtw of ralylMUe aad wotcr gmi 
' for oUcAlki in . Spftefor., .. MSi. 

VUOot .. mk 

gm muiiifaotwo io TmidmiU 8781 

Mm oad )*n mkI sdootlBc glMiwtre; Iniorlm 

fvpan 00 monafoctan of 441i 

m§ ond oUier neoked glaw VQMeU; M«UK>d» and 

oppontos for operating upon . (P) Qenerel 

sKS^Oo. .. 750 a* 

•knlatllf the “hardness" or tbenna) expansion of 

— Springer 407 a 

laa and tnuag: Apparatus for drawing . (P) 

Qaackenbosh and others 65 a* 

l^lHary tabes of prescribed interior form ; Hanofactore 

«< (P) Kllppers 784A 

leBtloie aoetate films on . (P) Deuts. UaaglOh* 

IkhiA.-0 610A 

olow titer or absorbing screen for arttflclal light. (P) 

XaeUeah and others 2 Ma 

ioloiuingaBdthennotuinlnoocence of produced by 

radlom enanatiOD. Lind 028 a 

flaUinen; Manolactore of large . (P) Brown. 

and Spring Stopper Co 380 a* 

Smdbk (nmaM for treatment of . (P) Pours et 

Pm. Hath/ 400 a 

ryatal' ; Uaa of specially pure Olaubar's aalt for pro* 




ryatal* ; Uaa of apecially pure Olaubar's salt for pro* 

due^ hlgbipade . Killer 205 a 1 

)owMo|MB^ 0* vartoui types of . Peddle . . 545 a 

)Qirar reaiels; Manufacture of . (P) Isola Oes, i 

fOr Wirme and K&ite* Isolie rung SOAa 

Dmriag : 

( P) Prink 820 a I 

. <P) Spinasse 388 a 

drawing bait and method of using It. (P) Hitchcock, I 

ana Pittsburg Plate Olasa 058A j 

Iwirtng; Fnniaee for continuous sheet* . (P) | 

Ou^, and Llbbv.Owrna Sheet OUm Go 235 a > 

glactrteal coiMncthrltT of soda llme silicate . i 

Attbrann 205 a | 

BXpaaata of at high temperatores Pletcnpol . . 784 a | 

Pcndtag molten . (P) Hartford Fairmont Co., and i 

jSIlar 784 a* 

•fanmoa refractories ; Preservation of by water- 
cooling. Cbristuiss out, 545 a | 
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ttol^rami IftaHaAwa of — ^ ^ > 

sata at n^MOMoi ainarti, aabwtai, aid ^ tm, > 

dU-ft^fomacM far melting . (Pl’lirfm., !! 

optical ; Canting of pots for use Id experlmenUI wont - 

(m . Taylor WA 

optical; Comparlsoa tests for strto In . Dodd 88lA / 

optical ; Practical test for reslatanoe of •< — to veatblf* 

ing. Von Blchowtky MlA 

optical : Thermo-couple Installation In annealing kHM 

for . Williamson and Eoberts . . . . IWa, 

optical: Twenty-three type* of , Montgoumry .. 87SA 

-pot mixtures ; Porcelain . Fuller . . . . 99^ 

pots ; Lining for . SoholM 

pots ; Manufacture of . Grafton wA* 

products ; Manufacture of pressed sheet — — . (P) 

Wadsworth «86 a , 

Quarts . -See undsr Quarts 

l^uotlon In slse of bubbles oontalnod in . (P) 

Bohott and Oen 7 Wa 

reinforced ; Manufacture of . (P) Mascart» and < 

8o«. du Verre Triples 519A 

resembling motlwtr of pearl ; Manufacture of . 

Schwarxbach 4MA/.. 

Vuhy- , Manufacture of . (P) Moth, and lanoastar 

Lens Co. HTsa 

Selection of for inanufsctiin' of ampulhs. Bwe . . 600 a 

Separating into mould charges. (P) Baitfotd* 

Fairmont Co 

Staining . (P) Hasburg tWA 

•Surface eflocls on proliably produci>d by reheailnf 

in the glory-hoW*. Travers T8U 

surfacoa . Process for tn^atloR . (P) Coda . . . . MOa* 

surfaces ; Suhstaiices for coating . (P) General 

Electric Co 

for table ware ; Comparative effects of soda and potash 

on lead Hodkln and Turner . . 5^ 

for tabic working. Travers Wa 

tank furnaces ; Preliminary firing of . Fisher . . lOlA 

Tberroal dilatation of at high temperature*. Peters 

and tVagoe 

trade of Hongkong •IJ* 


•IhnMMa mraecory materials ; Composition, drvlng and ; 

trhuL Ahrink^, porosity, sod density of British 

ffcoays MitaUe for . Firth and others , . 828 a 

fffrnaam ; 

(P) Atklnsoo and others 488 a | 

(?) Fows et Proc. Mathy 25 a | 

N. V. Glasfshriek *' Lcerdam " voorh. i 

Jeekcl, MljnsH- n A Co 287 a i 

(?) Bcohy 5Wt , 

(?) Wilkin^ 40(U 

limaeea: Apartment Unk - (P) Mathews .. 112 a 

; DorabfUty of the iniram In Knobiauch 23 a | 

fusnaem; Oaa-lfared o( new type Travers 827 a 

Fahmow fo» beattag or snm allng ( P) August . 302 a 

F u imi ^ mettiDf (P) 8haw sod others . . 578 a 

fttUMMi; BageaeraUve Mathew* .. 112 a . 

tenaemi Tank — . J^Hherwood, and IVonsyl* 
^^mmOlarndHr .. ■ n2A | 

MllMlBg mad bfowfniVBhines. (P) Europaischer i 

d« WajMPb G« .... .. 750 a* ( 

«S ti apeelal cMMoinctloB. Tboauf^ 53a 

Bdg^m . « 77a, 257a 

' 133a, 219a , 

Cmdio-SloTaklr 308a 

Bmpfoymeot In the 40ia ; 

lapnmioiis American , 1919 20. j 

in di Mf y In japan , , ..^ il2a 

Mtapol ItarUi America. Tomer and others . . .. lla 

iMaitay to Saar dMrlet . . •• 9i£k i 

ibrfapipvo^ton; Prapoabd standard formula for . 

toMlimn And Branson 407 a 
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V M ODftttag aiam Works, and olhm .. Ma* 
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tnlx's , MsnuTsetun* of rt lnforeed . (P) Jtttppets 4fiOA* 

tubing ; Dbcoloratlon produced by lead, antimony, and 

arsenic In laropworked . llodkln and Turner . • IWA 

ware ; Factory In* piHt Ion of . Turner .. .. TO 

wsfo; Imi>ortatlon of . . •• 4191 

ware ; Investigation* on chemical — Muirnead 

and Turner ^ . . • • rTO 

ware , Proposals for standardisation of chemkal . 

Tblenc* l|*A 

ware. Testing of volumetric at the National 

I^yslral Laboratory .. *$1 

work* fumaecs ; Herent improvemenU to dmdgns of 

gas prodawr* and Atkinson .. .. 1914 

•works : BpeclBcatkwia for refractories for use In . 

Bees TOJ 

GlSAse*, Annealing temperatures of magncsla-soda . 

Kngllalt and Tomer 

containing magnesia. Thermal espansloo of . 

English aitd Turner MW 

Di nslty of soda lime Fmgllsh and Turner .. TO 


Itensliy of Rwla roaanesU . 

1-lnglbh and Turner W7- 

PtMidle -IB 

DurabUliy of lime-soda . Cauwood and ottmis W 

Heat expamdoD of loda-llms . Engltoh and Tu»ar W 

Infhtcniv) of lime on value of Youngs tnodmas «l 

rlaatlcHy for lUne-soda . Clarks and Tlinwr 4«7 

MagnesU-»oda . imvidsoo and otawa .. .. 497 

Optical pToporthw of some lime-soda . darks aad 

Turner , ■ • . " " iSS 

Properties of lime-soda ItavVUoB aad Turaw . . 401 

Olaaber's salt. Stt Bodluro sulphate. 

Glauconite; Extraction trf poiaadum compouadi from 

(P) Hart 99k 

Glased ware ; Kites for borolag . (P) Webstar .. d98A 

GImss *, Devstapmeul of tarra-eotta •- — . MKI . . . * TOa 

IteTttrticatioa pbeaomsna In and thstr piavebUoto 

Itorf Pa iwA 

Study of — biToIvlag some cotoura pgodamd >y 

Dtekal&dda. WbHmer ** ** St 

ftuhtoltatas tor tla oxMs la . Mtoto i,. .. _ 
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thiooildiM. Kurror And WeldmAnn • . . 

• ^oS^^MTof^ygdidin. Karrer and . . 

DlstlltAUon of oortMn under dlmlntohed preuure. 

Pkiet and Goudet •• •• 

of from two Indigonotis orrulda and 

tlMdt Idontldcation with loroglossln. Delaunoy . . 672 a 

MJtnooildonaoreyUo acid mothyl ether ; Syntheula of . 

Kamr and Weldmann 348 a 

Utt^ ; Determlnatton of JeUtfylnK power of by means 

Hopp:: 3^1 

JelUea ; Testing the stren^h of I>ow 

Jelly i^raogth of . Sheppard and others . . 

ini |i|rin g ; l nd M*n«e of method of manafacture on use 

of casein In . Butterman . . . . . • 

ICannfaeture of bone or hWe which remains liqnid 

In the cold. (P) Luftfahrseugbau SchUtte-Lans . . 

IfanulAciare of fe^lng-etuff, fat, and from bones, 

(P) Qoslar 

manufacture in New South Wales 

ICanufacture of In the tropics from tannery refuse. 

Srinivasan .. a •* ,. ** 

Manufacture of water-resistant . (P) Orflnewald . . 

Properties and oonstltutlon of . Bogue . . . . 

sections ; Apparatus for concentration of . (P) 

Goslar-Apparatebau Samstag und Co. . . • . . 

substitute ; Manufacture of . (P) Bayer und Co. . . 

Olutamie acid and its salts ; Decomposition of on 

tieating. Skola 

otnten ; OoUold chemistry of ryo snd aheat glladins, with 

•peoial attention to Lders 

Detorinlnatlon of dry In flour Bouyer . . 

Determination of wet In low-grade flours Bouyer 

Manufacture of a colloidal solution, neutral to the taste, 

ffon, . (P) N. V. Jurgens Vereenlgde Fabr. . . 

SepMatlng starch from . (P) Conte 

Olntln ; Benaene derivailvea In . Salkowskl 

OlycerldM; FunoUon of caUlvrt in addition of hydrogen to 

onaaturated Thomas •• 

Mechanism of addition of hydrogen to unwtuiatcd 
^^oerldes in presence of flnely divided “i^kel^ 

gynthusls of «-roono- . Fischer and others . . 790 a 

a-01yc«rides : AppUcatlon n* prepara- 

tlon of pure . Fischer and PfUiler . . #90 a 

Glycerin ; Determination of trlmHhylcneglyotd in distilled 

^ dynamite and in first runnings. Bojabn . . 314 a 

Exports of from U.8.A. 812R 

Manufacture of . Verboek .. .. •. • <wa 

Obtaining pure from liquids conUlning it. <P) 

iukI Co ifciA 

Obtain^ — from soap lyes. (P) Blum and Francke S06 a 
• ohitlo^ Obtaining ooncentratod from dilute, 

hIgMy Imptre solutions. (P) Wffl • • - • 

finliUlng* fats and oils for manufacture of fatty acids 

and . (P) TwltrhoU Process Co . • 

rabstitute; PhthiUlc acid ester salts as . (P) 

fgbstitutM ; * Alkali lactatM as . Ncuberg and 

tttbiuSrteifm lactates. (P) Chem, Fabr. Goldenbei^. 

OeromoBt. und Co 

tyjl. foreign tirade in 

GIvosntt : BaeteH*! decompoeltlon of In wine. MlUler- 

Vhurgaa and Osterwaldcr • • • 

Cooetatm fonnaUon of a^'bal’irhydo and - — by 
•etmiQii of sugar. Neuberg and Belnfurlh •. 

In alcoholic fertncnUtlon ; Natural and 

artlflcUl . Neuberg and Belnfur^ .. 

’’ of preseoos of trlmcthylenoglycol on estlma- 

I?,;.™ 

?. 830* 

of ** fhudioo " method of deoomp^tlon (rf ^ 

•''7y Whar into aoetaWehyde and ■ Neuberg and 

^ * afiot 

V^toirlgM Mathleu •> 

^ l^dMKKWortiydiln. 8«Hh ®74 a 

I ^ saeda, NeaaM 

«« « 0 *. 
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Glycols: Prei)arAtloo of ethylene- and propyieoe- -r-^ wm, 

othm Brooka, 

Qtyoxal ; ifimufaeture of : 

JPJ Bossbard 




IV) Wohl and Btflunlg .. • ifi 

Preparation of by action of o«me on acetyi^w^ > 

Wohl and BrAunlg •• T 


Wohl and Brtunlg . . 

GlyoxaHne nucleus ; Borne properties of and dyeswma.OSP* 
talnlngthe . Pyman .. 

Gold alloy ; Manufacture of a white Belsja 27OMh H0^, - 

-copper alloys ; Hardness and resilience of 

Portevln and Durand . . • • • ♦, .,0 *,* i 

ElectroHleposltlon of from cyanide sohttMMSo 

foil ;*^Pr^n<iion of transparent and 

on wrought iron (sheet iron) by means of MyefS 

oi . (P) Fix und Schmidt 

Growth phenomena of — — . Be^ll . . • • • * 

Microchemical detection of — — : Mia ‘ 

Bayer Igi' 

New methods In hydrom<^lurgy of FremM- 

ore ; An unusual process in treatment of • uanuoM 
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output of Transvaal 

production In Federated H^y States . . 
production in Germany ; PowbllBy <n . ^ 

Production of radium and by decomposltloii 0» 

mercury. (P) F®re* . . ■ 

Recovery of . (P) Thayer 

-silicon alloys. D1 Capua * • ' 

-sUver alloys ; Action of aqua reg^ on m pwsenen 

of amroonlam salts. Po^td 

sols ; Coagulation of • Westgren . . 

Gold Coast Colony ; Trade of In 1918 . - 

Gold Coast Northern Territories ; Trade of in 1918 

Government laboratory. gta 

orders and notices; . l®^ JgJ 

321. 1173. 

Grading apparatus for minerals and the 

crushed rock and other materials ; Separatort for . ^ 

(P) Sturtevant ... u. /p\ 

of fluely-dlvlded material ; i*^*!*™, fv»' 303 a 

Schmidt, and International Predpltatkm Co. .. wA 

ores or the like. (P) Oasche . . • • • • • ' 

Grain; Converting 

Dbintegratlog and extracting UquM from . in 

Stee^g^and' malting (?) Eumrocl .. .. 

Granulating pasty or semi-fluid JMterlals ; Apparatus for 

fl,rel> diUding or . (P) MaciJschlan • • ^ 

Grape roust ; Delerroinatlon of minute quantities of troo 

In Mathieu ' i • Li 

seed . Possibility of commercial utilisation o* . 

Shrader 

Graphite In 1918 • ■ 

articles ; Manufacture of 

ash Sd*^^S?'cUys ; FusibUlty of mbrtuxes id • 


■ ’ ‘ (P) iinbarger. And 
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Deflocc^atlng * 

nlcctrodee. veclaUy sulUble for seardiUflits. 

Encloeing pkces of In refractory meials. (P) 

and 

industry of C^anada Spenw . . • • - ^ a 

Manufacture of flake Irog^klsh, (P) OtgBad Awl 

Kenner * ■ „ ' ’ " ‘ ’ * * * * * 

troro’c^^lron; CrjritalBne iwtlin ol — ^ ^ 

Ueroaalecb • * . v;^ *’ ** i|g 

(P) Riiini. ;i* (Kin 

T^co e Grafltl Val Chisooe 2 

altuatlon in Oeyloo 

situation in ^ 

In Western Australia • . • * ^ 

Graphitic acid a coikddal oxide of carbon. HwaCAWO ^ 

Nehon .. . .. *’ 9 
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Determlnatkm ai - 
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OraphilWng oarbon electrodes, 
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Mannlaetuni q< textile 


Sehrlg and B a tHff 
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and rMoveriof (and diaiL ^ 
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Iron watw or other 1 


• J Gtmbteocy of — Chilow «od Taylor . . 
OiMce; Seport oq ooramercUl asd ladoatrial attoatlcm 

9 t for 1®1». AairUiM 

i^freaniaitd : Sffeot of maoure>aa]phttr oompoats upon avail* 

ability o( potatatam of . Mc<^l and Smith . . 

Mamifacttife of cementing material from . (P) 

diaritoa, and Anterican Potaab Corp 

M a n a f ac t nre of hlflh*phoaphorua pig iron and nitrogen* 

pota8alam*carboa compounds from . (P) 

neadowa 

^ialning potash from . (P) Charlton . . 

Recovery of potasahim and ahiminiuin compounds 

from . (P) Ilattbcr. )un 

Xanotactore of potassium rompounds from — — * 

“) Charlton, and American Potash Corn. . . 

Hart . 

,.) Meadows and others 

VUliaatioo of . (P) Hart . . 

Grenade powder; Mixture of trinitrotoluene and Trojan 

for blasting explosives. Monroe and Howell 

Grlndiiig apparatus; Combined vacuum drying and mixing 

or/and . (P) AWett 

anparatua; Impact . (P) Barron and Barron 

ai^iaratus ; Mixing and . (P) Maddux 

tacno, cbo^ate. or the like : Apparatus for . (P) 

Poutranecky 

liberation of molature from hydrated salts during — 

Lowry and llemmings 

and like machinM: 8crapers for use In . (P) 

Shaw, and hhaw and Co 
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(?) Sodcr 

(?) Stevenson 

(?) Wake 

Swe and Bke . (P) Torrance 

MnHtfdO'process ChilUn . (P) Lane 

Roller rod . (P) Marcy . . 3 «Ia. 

Df rolaUni disc type. ( P) CorMt 

ntti and UinMlDa comminuting body therefor. (P) 
Rewhonae. and AlHa-CTtatmera Manufacturing Co. 
MM. ettaker. or the like. (P) Fonytb 

om. ainerats, stooea, and the like ; Machines for . 

(?) firaadley 

om or other materials. ( P) Hardlnge 

otM or other 'teaterlaia ; l^htnea tor . (P) Knab 

SsOtlie^ material to chemical treatment and mixing 

or/aad . (P) Ablett 

.rafactsre of artificial for wet grinding. 
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hHtatry 

oOTRm Ara^ oil umUr Oils. Patty 

ipedfic gravity of ~ — . Colman-Mck/rcttl 
imt; Pioparatlon of — by Interaction of dlcyano- 
dtamlde aod aumoninni tblocyaQatc Wlrm r and 

BtU 

I of Sardinia 

fipMB laidiala. Olua * 

(hliffWole ; Oil seeda and nuts In 

of In 1017 aod I0l!i 

Trade of in lOlO 

ij (^rwllmlmflinomtthylttlhydroxywsen<mipnth<rf . 

^fm ol^ . (P) Mauersberger 

. Dhteh ; Inw ore in 

Xaanfaeture of a drier! sotubte eompoaitloo 

_}ghlg , (P) imnbatn 

, hUoafaetttre of thickeners rootalniog . 

„ ) l>8hhaai 

I te^tetry fas New Zealand 

$ 0 i mUt Rcstna, 

MMIIIIIliilf} lUnafaetoie Of, . (P) Wallaacb .. 

ti' l^okopoCamhi 
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(P) Herchc 773 a 

(?) Travell .HiSA 

(P> Wauthkr 255a 

• wKh air separation. (P) Smkith A Co 681a 

• for Mwduat to be used In rubber mixings or 

for feather ButMrtJtutes. (P) Marshall ..85a 

materteli. (P) Kirby aod Lakln 255a 
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Qypmiu I BTodk of *-^—.011 hacterUt RotMtlM tn toils. 

Sl^h . . . . fiOfik 

Industry In lTii.A. in 1618 76t 

Manufacture of ammonium sulphate from ; 

(P) Chem. lod. A.-O.. and Wolf . . . . 864 a 

Writta U4 a 

Manufacture of sulphur from . (P) Weeren . . 388 a 

Manufactnre 0! salphox from In Germany. 

Kaaellti 26 Aa 

In New Brunswick 304R 

production In South Africa 64* 

5«a a/so Caldum sulphate. 
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Hnmatiie ; Discovery of lu South Africa . . 

Hspmatox^IlD Prcpnratlon of . Houseman and 

Hainan. .See nnier China 

Hair er the like ; Manufacture of . (P) Korscit .. 

Process of treating . (P) Anders, and Koculer 

nnd Hasslnehcr Chcmhnl Co 

Hvhlane air analysiH anparatus; ' Improvcmonl in the 
— , Frederic 11 . . 

Halogen attached to a ring carbon atom , llepUcrmu'nt 

, of by the carboxyl group. Boacnhelm nnd 

Struck ... 

compounds ; Preparation of organic — - - from 
aliphatic amines (P) (!hem Fahr. Flora 
compounds of silicon, boron, or titanium ; Mann* 

facture of fluid . (P) General Klectrlc Co 

Halogcnatcd beiucne homologues ; PnKluctlon ol ■ -*- 
(P) Kyrides, and General Chemical Co 
p-toluenesul phonic ailds: Preparation of saUs of 

. (P) Oca fUr Chem Ind In Basel 

Halogcnatlon of organic compounds 
Datta aud Milter 

Dhar . 

g-IlAlogcnetbylamlnobensolc esters ; Manufacture of . 

(P) 80c, Chlui I'slucs du Khdne 43 a, 

Halogenhydrini; Manufarture of eaters of ethylenlc . 

(P) ftoe. Chlm L’slnrs du Ubfioe 

Prei>aratlon of . Head and Williams 

p-Halogenpbenacyl eaters ; I’sc of for Idenllflcatioa 

of organic adds Judefind and Reid .. 
Halogens in air ; Copper tlamc test for — l4»mb 

and others 

Determination of • — tu organic subataneca. Van 
Winkle and 8mlfh 

Indirect clectrolytlr Cidlmallon of “ . Reedy 
lu organic comiHiouds ; liquid ammonia sfxilum 
methoi for dtlcrtnlnaflou of - - Dains and 
Ureastrr 

> Haloid achls , Manufacture uf sulphuiiu add sod - - 

<P) Tobler. and Arocri<au Brom'ne Co. 

Hard matriiats for use as sulMtItutes for diamonds, etc 
(P) Llcbinann and others 

Haidninta ol ferrous metals , Toatlng (P) Wild 

of materials ; Apparatus tor determining ball 

(P) Herl>erl and Vernon 
(P) Johnson and Hrearley 
Measurement of high degrees of — . Inncs 

of metal parts , Ascertaining the (P) .8rha(tlder. 

and Krbnelder ct Cle. 

of imdals by the bait test. Baker .^imI RusicU 
of metals on Brlncll system ; Portable spring- 
actuated devices for testing - (P) Fatr- 

bolmo and others 

of metals; Means of testing - **- (P) Halgh 

of roetals etc Priam Haigh 

testing Primrose aod Primrose 

testing machines ; Balt — . (P) \ very. Ltd . and 

Cox 

Harivirkia p\nnatm , Ofeo- resin from ' - Tyer and 
Mudtmrough • • 

UawVi ; Motor kicohot In 

May: Treatment of (P) Cofeman and Jones 

Tiealmont of by boiling or sleaRting with 

reageatf. (P) Hanae 

Hc*t changes ; Method and apparalua lot indRdiii — — . 

(F) VttUfeumiAr 

Cmaervalioti of and manufacture uf waler*|4M 

SteWRrt ‘ - 

WM«my i Waato bant and Ha imporUaot In fman 
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8»6a 

47U* 

at2A 

341 R 

T8a 
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FoSra H pjfoi Mathy 


of petroilttin or Ur 
lor^^flrlng installatfoni. (P) 


810 a 


824a* 

690A* 


298a 




(P) Wlnkley . . 

•IniaUtlog material ; Uanufaciurc of - 
magneaiam carbonate and flbrcB. 
Chem. Fabr. 


^pi Su^and 

oxohangen for oondeni^lon 
Yapourt. etc, * 
cxcbangers, eapecial 
Honlgmaiui . . 

exobangert for liquids. (P) puvleasart . . 

insulating bodies; JUnufarturo of -j (P) 

Internatlonalt Isolations Kompanl A./8. Ikas.. 
insulating bodies of “moler”; JIanufacture of 

. (P) Fenger-Or5n 461 a 

insulating material; Manufacture of : 

7p) “Llpsla" Cbem. Fabr 673 a 

(P) Mat^nald and Vi Inkley 336 a 

— ... ... .5,5oA 

- from basic 
(P) “ Llpsla " 

.. .. 337a, 367a 

•InsaTating "material ; Manufacture of using 

final liquors of the potash Industry. (P)‘‘Llp«la 
Chem. Fabr. 

insulating material for steam and other pipes. 

boilers, etc. ; Manufacture of . (P) Glfmour 739 a 

-insniating value of textiles , Determining the . 

Colombo *^15^ 

Method of exchanging — (P) Hildebrand 47 / a 

Method of producing . (P) Lucke . . 566 a 

•refleriing properties of Colours appU<>d to oil and 
gas storage tanks. (Jurdner 

transfer in flues. Fry * 

transference between gabos. vapours, oi liquids; , 

Apparatus for (P) Lewis . . • • i 

trsnsmlssiou : Effect of air In steam on coefficient 

of . Koblnsou .. •• 

ireating foods or other substances (P) Fooks . 3liA 
treutmont of chemical compounds under pressure. 

(P) Go^ers 43 - a* 

Heating apparatus : 

(P) Achaid 

(P) MerrUI. and Mculll Process to 
apparatus; Catalytic (P) 8oc. L>onualbo 

des lUchauds CaUlytlqucs . 

apparatUB ; Continuous . (P) Drcstlcr Tunnel 

Ovens. Ltd . and WUIlamson 
aoparatua, Tubular heating appliances of ^ncuura 

pans and other . (P) ra>lor . 

curves; Investigation of J«y'^;pH'craturc 

reactions by means of . Hcdvall and \on 

drun?.'*^*<*f Manes! and Du Pont de Nemours and t o 
flues for combustion of gaseous, vaporous, or dust luel, 
or for heating with waste gases. fP) Davies 

Insulating or Inflammable liquids ; Electrically . 

insuiamj KlektrlilUW-Ges ^ .. 

liquids electrically ; Llquldilght I nsu lated joints In 

aDDaratus for . (P) Ik.‘lla\lti ' 

liquids by means of waste Hue gases. (P) Fratler . 

In a non-oxldlfilug atmosphere with a \oldaiicc of 

prodnetlon of mill scale (P) Mel^r ■ • •• 

V(wSs; Indl^ct uring Phtha Ur esters as 

hcatiranAnlttlng medium (P) Akt.-Gis. i. 
AfllUnfabr . .pi 

with waste gases , Heating lints for . (“) 

Davies ,, , 

Helium. McLennan . . . , • ' ' • 

Combustibility of mixtures o( hydrogen ami 
flatterly and Durlon 

ol' g.,« by use 
Ho* pujlBctlon 

and Murray . 
production In U.8.A 

UtTarJaml^iuterferomcter (or estimation of srruill 
amounU of - - lo nlr Mcl/ennan and F.l- 

TJie Shmlxturea of hydrogen and in *^”*jJP* • 

; gy itnUy o< cotoorlng matter of Tom- 

Banlo compound!; Manufacture of 

IttiM and 

j6fsi*itud>r Mubbar, 

ri^p«nUn'«( 


to ^ 

pon^ of alnSlar jonatttutUm. van Dulp , _ 
Hexanltrodlphenylamlno ; Manufarture of 
Marthair. and Du Pont de Nemonra 
Manufacture of compreaaed cxploelve bodki ttOil 

3Canuii^Wi^lf^«pl^vM^^omt^^ 
PrepIHdlon^o/ — fnd^lS*^ aa a primer fat ihett 
charges. Marshall . . ' * . * ' X#* *’ 

H.x.nltr«riphenyJ^Pho^.ph.U : 

Hide ; Biological and chemical hlstOTy 
of cTastln to tanning pr(^. 
powder ; Formaldehyde titration of and tanning 

* i.L - 1 nrtrntfrnM .. .» •• 


91a 

647a 


288a 

145a 


328a* 


392a 


0H7a 

9]A 


340a 


4fl0i 


powdSf^ ^mpwaUon^ ^SSLlJ^^BMdra^ iSS 

analysis of tanning materials, BalorawO UTO 

powdeV, Eelatlon between hydrolysis and adsorption 

by . Moeller 

UldeA *. Coloration of animal T.'^y 407^ 

and o-protocatechulc aldehyde. Oer?JF<^ 


Degreasing - 


- preparatory to tanning, 
(p) Haberer und Co 


is: 


MflA* 

6MA* 


«33A 

flS3A 

IflflA 

418a 


54a* 

591a* 


55a 


543a 

92R 


543a 

541a 

113R 

288R 


543a 

430E 


779a 
a 292 a 


DlTm?naTi;;; «id^l^ba”:io^^^^^ ^ -^Phuric add 

lin..’.V5n“*dehirri0B 

Liming and other tanning operations upon 

Machine lor treating — — . 

Means for circulating Hqnorjn 7 a«jb* 

Boston and Sons, and Falrrle . . • « • • 

p™ 

Veloclt> of dellrnlng of limed . Urasser 

.S'/JS aUo Pelts and Skins. 

Ul*h-t,m|«.U«e^c,to^Agg^ Ud.' 

and a*1^ta^lne*llke subsiumce as decomposition pro- 
ducts of albumoeca. Xagayuma 
UlstUllne; J>^'t'^^rmin.tlon of — 

conUlning matter. Hanke and Koeaaler 
Histology ; Csc of commercial Inks in plant . 

Production of refined . 1*1 

woifAwi . . • • - 

(P) Proeachsr . 


5U' 


ersA 

7«M 


Hog-cholera sertun ; - - - 

^ Belchel. and Mulford Co. 
xlms ; Artificial cultivation of 
Hokkaido vndrr Japan. 

HoUand. Sm Netherlands. 

a-Uomophtballmlde. See 1.3-Dlhydroxyisoqulnoline, 

Honduras; New sugar industry in .. 

Honey ; Antiscorbutic value 

. artificial ; Manufacture of from earuae sugar aniw 

tlons (P) Meyer .. 

I of bees ; I^tectlon of Invertaso in - 
Occurrence of melUItose In . 

wood ^ • ■ * u* 

Hongkong ; Dye situation In 

' QIaM trade of 

Peanut oU trade of 

Trade of In 1919 

Trade of In oils and olbeeds 

Hop bark: 

*^*btnee. Manufacture of textile ftbrea ffom 
Kttchenmetster . ^ • •• 

-bines ; Production of ^res cap able o f * 

' a tannln-Uko materW from 

OoUold-chemlcal studies o» bitter adda ol 

and Baumann 

Horn-IUce material ; Manufaeiuiu of - 

^ Welsa 

Horn flesh la hunieu dlelery. Trow 
Httbbeid aquaah seed ; Fatty oU ol • 


800J 
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: VutQlactnn 


16ft, im 

"li'^^jmarnvnA .. ’ .. «78a 

' ;IB^inM6kpM|«rAjt)MM ; AiuOyaU of — . Van deo Berg . . im* 

Cnkteg of cryetalltoe Lowry and 

: Henuntagi » 105 t 

IfydnwKd innedleat: ICanufactare of . (P) Ueyer. 

■ and Cbetnical Poandatlon. Ino 647 a* 


determination 


Hydnacmeo ol nooceacibarkles ; 
THfaar 


of — 
New 


Baillie and 
Van dor 


Bleoeatt which form gn^wotu . Pancth . . 

- from free bromine. 


244a 

748a 


tCfiirobiointe add : Manufacture of — 

• ^ (P) OooaoUdiette Alkaiiwerke 20 a 

BydrooAvhMi eompoanda; Apparatua for eleotrochcmical 

-u • <P) Cherry .. ..260 a 

ilteca. m HOli 216a 

■aa: Maamaotue of . <P) Macdonald .. .. 650a 

oqaMa: Maanfaetore of from earlKmaceoue 

nmtetfals. (P) Booaeeau 716a 

OUalatng volatile from gaaea. (P) Bayer 684a 

; Bxtracttng from shale ana almUar 

httnmbooa rocks fa sifa. (P) Day . . 530A 

tvia: Separation of soUdifled oonsUtoents. s.y. 
parafln. tnm snipliuroos add sdotion rontalni^ 

laaatttrated hydrocarbons in Ueatment ol 

iMl ttqafd snlphor dioxide. (P) AUgem. Qea. fhr 

Lind 716 a 

Apparatos for dectroohemical treatment of 

. (P) Cherry 716a 

Bydihcarhoon Analyaia of by aid of bactcrU. Tausa 

a»d Peter 367a 

Afnaratas for eontlnoous distillation and fractionation 

Dt . <P) Allan 813a 

Apfwatiia lor traeklnt : 

WeOinaa. and Kansas City Gasoline Co. . . 


(?) YaJey . 
IS tor e 


(P) Coast, 


AMamwiior 


r eracld«i and distUUng 

Ml Oo. 

I foe producingnaoUiM and other prodneis 

arodncl^^^ . (P) Yunck 

Ap^aaftf for treatment ^ . (P) RlUman 

aaCilrilDg; Detennlnation of In petrol. Plorenthi 

iBid Taadewheigbe 

; Datannioalkm of In petrolcom spirit. 

- oiidatfcm of ( P) Andrews, a^ Selden 

wa. 

TTSi’ j^pl^detenaiaatlOQ of in light peti^ 


440a 

221a 


; BoMOval of from minerd oUs by means 

IdtmotvaNthylvae’Solphiuic acid. Tauu.. 

itMijil: Bamovtac from water or other liquids. 

(P> liemitt. and Otone Co. of America . . 

means in cracking . (P) JUttman 

‘ * *1 osMetkwi ol . Fnuick 

■ ynodnetkM of from he^vy hydro* 

products. (P) Seller u^ Gmeltn 

jand neutraUntion of . 

and Hellmaiui 


742a 

661a 

716a 

S26a 

663a 

100a 

60gA 

147a 

6iOA 

221a 

386a 



tMdaaent of wHh liquid sulphur 

^ Oh AJIftmjGl^. far Chem. lad 

^^£liWinlHi d .^P) l^ing. and Ylemlnf Co. . 

%0aiv«Mlaii pf tdrikhoiftag hydrocarbous Into petr^m 

* iVMt Md aTnaalairated Into saturated > 

^ * 


814a* 

89a 


w and A.*a. ISt Petroleum Ind. 


.. (P) Bsfglat, and CtwmlcaJ Pouodatioa, Inc. . . oooa 

t^'igiiyidkni ot ttgukl . (P) McComb sod Pattenou 396a 


222a 

66eA* 


g^. 

*10»8f 

I Van Putnoky 

LsSfSeS^ 


and Prooeas Co. 
and Kansas City Oatolluo Co. 


8f - by racaos of patiadlam* black. 

PutnMy 

(P) Ball Motor 

I of — I Pamoia 
_ — . (P) Pmhall 

iforoarklag . IP) Cherry .. 

ft onalm otter earbonacee» mattar. 

(P) Vm Qrosi^ and* 

I lir *«oM 'ftr — . (P) 


_ 

hydromrbooi. (P) HouMbaa. umT Poht te^ 

Bemootri and Oo StSa, 44di 

Method ot maUng solid emolsUlahia , watar. ™ ’ 

(P) 8t.-&oduM Oes .. dfte 

and other substances ; Decomposition of <-<— In tte 
liquid and/or vapour phase. (P) Mann . . , . 4404 

Oxidation ot by ox]mn. Kelber , . C304« 7I4J 

Becilflcatlon of . IP) De Bataafsche Petrolftiih ^ 

Maatsehappl). and I)e Brey , . 7A, Md4 

Beflning liquid : 

(P) Dunstan MOi 

IP) Wellman, and Kansas City QasoUne Co. . , 440i 
Solvent for extraction of liquid and solM (P) 

TetraJln Oes M&i 

Treatment of • 

(P) Andrews and Averfll, Jun. 

(P) Coast, iun., and Process Oo. 

(P) CroM. and Gasoline Products Co. 


P) Porwood and Taplay 

” as City QasoUne Co. 


661. 

661 

051 



P) Jones, and Kansas ( , 

(P) MrOmber and Belknap 

IP) RosenbsuQ) 09 

Treatment of liquid for the transforomtlon thereof. 

(P) Cassai and others 290. 

» Treatment of for prodoiion of lighter hydro- 

carbons. (?) Andrews and Averlll, jan. . . 896 

Treatment of with suiphurous acid. (P) AUgem. 

Oes. fBr Cbcm. Ind 98 

Hydrooelhiloee ; Action of alkaline earths on various kinds 

ol -< — . Schwalbe and Becker 511 

Hydrochloric acid; Apparatus for producing . (P) 

Lasher, and Kansas City Refining Co 401 

Apparatus for producing from dudgn acid from 

treatment of miner J oils. (P) Lasher, and K ansas 

City Refilling 48i 

Manofactwe of . (P) TeUler 16< 

Maniiadote of from add dodge from reAnlng of 

mineral oils (P) Lasher, and Kansas dty Refl&tng 

Co 404a, 404a 

Manufacture ot alkali nliraies and . (P) Relnuu , . 440a 

Manufacture ol from alkaUne'eafth salts. (P) 

Behrens 748a 

Maanlaciure of ddortoe from . Baumann . . 746a 

Manulaciuie of from chtorloe ; 

IP) OonsoikUeite AlkaUwerke tOa 

Glbbe 616a 

Manufacture of magnnU sod . (P) Bock . . . . SMa 

Reaction between potasstum permanganate and . 

Venable and Jackson 40ta 

8peri8c heat of dilute solutions of . Bkhards and 

Rowe Il6a 

vapour : Apparatus for oondemdag and purifying 

(P) Rosenthal .W a 

works ; Repeut oo by the Alkali luspeetor . . Wh 

HydrocopretttM and their toxins ; Surface action of -*->*-*. 

Trsobe Itta 

Hydrocyanic add ; Actloo d co dextrost. Boogsult 

and Perrier 6t4a, 6i6a 

content of fkomtnt litmMtuM beans lathrig . . 277a. 862a 
Detectkm of In a case of poisoaing. Ha post- 

mortem traosfon&atkm with thtocyanlc acM. 

Chelle 47a 

Determinatkn of . Morrli .. 261^ 6ila 

Dbinfectloo with . Phhner Tia 

EKeet of 00 plants. Wehmer t87a 

Ftxatloo of nitrogen as by means of an sleeirto 

are. Brloer and Bserfass I06a 

Oeneratloo of in the seed of SMiicktm 

* Sea*OupU KM 

IdeutUlcatioo of traces of . CbeUe .. 1884 

[tore of : ^ 

(P) Buchanan, and Amcrioao CyanSftU Cu, ft2A 

IP) Moeller ./ 667a 

ModUkwUon of PrancK-ConneU method of 4 

. Menanl and Dowell . . 

produced by beana ; Determlnatioa of - 
in Rangoon beans. Koenig ... . 

SyfttesR d by eataiytk. Katlhe and Ds CM«l 74?a 

BydrikdedrM poftr. Sh under Power. 

Hydtoduorto add ; Rsmovil d — Iroft plMS|ter|e _ 

(P) Jti ws .. filU 

Hydrogen and air; '* I'axtmum-epead aataUift** uP*-— « 

and ab^RadlallM In sxpieskiM d tlM 
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' V / ' ' ' '?■ , 4 Wp,^!.'^' >f' • /, 

i/W'i 6 ^iea(^^f^j'v£l 


aM 4Seleeteto eftPMltlM of lOetoto 

aSS^ to oodoiton <rf <• • • 

ijlSfiilte of ooW working of itoel . 


■■ "asS?-=^ 

— by mtoiAwgwitolW 

from pMteuxtoed milk. ^^P*[5“^nc’bir iDMtf 

Preservation of -— • Je naeo »• • • q| |^Q g| 

Bate of deoompoeltlon of in ptesenoo ox iiw 

BUbUlelng-^:. _ .. 

(F) Qnetoaer 

(p) Barason . • • • ‘J**, wfla 

Syntlietlc production of • (F) M<MrfU “ 

Hydrogen sulphide: Influence of on ooclOBlon « 

hydrogen by psUadmin. Maxtod . . • • 

Manufacture of . (P) I*©^ fP^ Bede iM 4 A' 

Manufacture of from ^ 

Manufacture of magnesium hydroxide ana ^ • V*r 40^4^ 

I Manicure ‘of — ^ from sulphates. (P) AppnmU* 

I Vertrlebs Ges . . - • • • • ' Vsbr. 

Manufacture of sulphur from . (P) t-ne*n- 

! BhenanU. and Projahn *, • 'aiul — ^ 

I Purifleation of gases containing sulphur dioxide ana anna. 


. . 403a 

23a, 518a . 


im xmion to doohuton 01 . ** 

nyUndnit; Bnnilte ol cold working of steel ■-. 

BeoaSiUkm oi sted'wlUi — • ‘ Wbltetoy • \\ ‘ • 

Xleatihgxnrlsing action of on coke. Po^U . . |l^ 

* /p\ Qoobl-AditinB ftQd others . « 818 a 

ga:ss^;^»airi-. (P)B«u«h«Anuu. 

wad Soda Pabrik . . o°Yt 

. Tr^dwll .id 

>1»ttSSfile ielh tor prodi'etkm ot oxygen and ; 

:; :: •• •• ^s. 

BaaUibrlU between methane, carbon, and . 

^Coward and Wilson .. •• •• r- * 

Tomatlon of free in the reversed ammonia flame. 

OwamMaa of — from fcrroaUlcon and sodium 
hydroxide solution. WeaNcr - 

S^SS^^nr© ;*^^I^Pnratton a^ testing of • 

jsdwaids •, •, • ‘ < • • • 

InSiwnoe of hydrogen sulphide on occlusion of 

by palladium. Masted •• •• I 

IntetM^n of chlorine #nd . Chapman and j 

ioa cSoentratlon of acid si)iutloni,‘ 

liquors; Contrasting effects of^lorldcs and sul- 

phstfw on . Thomas and Baldwin .. • ^^3A 

ion concentration ; Determination of : 

Bunker •* ^ 75 ^^ 

km oonStnltton ‘ of some solutions at 

various temperatnres. album •• •• 

LftboSIory clecSSytlc apparatus for preparation of 
. Palmer . . 

**“'****^P) Abbott, imd 

(p{ Badische AnUln und Soda Fabrlk . • 

(P) Hosch and others • • . • : ‘ * e?! . 

<P) British Oxygen <^., and <^ers . . • • |7^ 

<P) Goold- Adams and Greenwood . . • • 23^ 

(p! riISo«,dBi».i :: :: 

MlUkiifactars of eketro- 

lyals. (P) SUnonek and Mike .. 

MaarS^ure of irom h^roowW and steam. 

A.UHO .nd 4od. F.l.r. 

Mannfactumof mixtures ol nitrogen and for 

syntliesiB of ammonia : 23 ^^ 

(P) Kills and Lutklns 

(Pyoerfln and others . . • • 

(p{ Harburger a»em. Merkc, and DaiU .. 

munlUm “ W PO'j-rtul oxwWg ^ 

for removing carbon and sulphur deposits m no. 

(P) BSrSwbc?». Mclxean. Ltd . o^r. 618 a 

MttScSlr, o« »roi» .m®® “»> *«*•■ .jg. 

fP> Bltw and Blume • • *■ 

Mhaufaetare of sodium blcartonate and . tr; 


Oatamlo decomposition - 
Boeasotsno .. •• 


Maanla^re ol technically pure wu«« 

ntooJS, and from natural gas and air. (P) 

llnS^Un ot xloo oiWo .nd — — . (P) J*5^” ,o, 
‘lUdSta^oP’^crbio dtoxldc by crttem.ly lUicly 

*i*«2Sl? Kid 


carl^ dtoxlde by extremely finely 


—11 from saturated sto uns^nra*^ 

:»jiwpw; 5 g|i{ 5 & ^ 


Purifleation of gases containing Buipnur aioxjuc MNU- 

Rccover/Sr^ from w astc liquor from ammonia stllii. 

(P) Otto und Co 

Removal of from gas^ : v-k»iv . ®WA 

(P) BadUche Anilln u. Soda Fabrlk .. TggA 

Removing ammonia and ^f^iri**fhmn*ainmSKu 

containing less hydrogen sulphklo than ammonl^ 

(P) Feld tli^n _ 11 _ iV\ TiCtr y ^ • ♦ SWA* 

Treatment of gaacs conUlnIng . IP) "»««>“ 

Hydrogenation ol acetaldehyde to ** . 4 ggA 

metals Armstrong and HUditen • • 
of carbon compounds for 748 A* 

(P) Bergiojs. and (lieml^ Fonndailon. Inc. • 

caUlysU : Man^acture of : 806 a 

(P) Elder, ami Allbrlght-heU LO. •• 217 a* 

(P) R^isson and others •• •• ^xR^e 

catalysts ^-activating spent (P) ^***^' 3 ^ ygga 

' Catal^c^^^*!- by protected hydroeols. 

I tiSict potentials and dic^ric capacities of metals 
1 in rewtlon to — — • I^wls .. •* WeUiia ' 

I of ctbylenlc compounds In prwence of n^g^^«»d 

I controlling the rate of . Axmsxgi^ 

i of fa^rt^ '^general ion of cataly^ used In Ch 

I offati* jWWA 

I have been used in • ^ .p. and 

of fatty acids and their glycerides. (P) HMmm mm 

others ’ * * * , gglA 

25 p Sit* im!> 

In 8 ittoS'oUorelgngMe«onc»uiy»(«tiiy*Joi««li«. ^ 

and on velocity of • ** 1374 

of lactose; Catalytic * _ 5 * wSSha ■ ‘f ’’••ggA"' 

of linseed oil, Armstro^ Armds 'I 9Hk 

of marine animal oils ; aliens In • ArcaW ^ JgJ 
of naphthalene. <P) I* Iggn^ i 

In the naphthalene scries. Bowe 

of oils : TatA, ; 

?p?*tffi 5 n‘* :: • ** - 

(P) National Elec^Prolii^ ?SinIi a- 

of oUs ; Apparatus for tntenMfy tog the 1 ' 

of gaaesandllqnldsorsolklsln ; 

rOxhvdrlque Ftsac)^ •• rp^Walr ChmUbA. ' 

ofolBandfsts; Appiu^for— . 3 IUg. 

and McLean. lAl., and others . 

of oils ; Hydrogen-clrcttiatlng apparatos f« W 

of oUs*fVanidaettue of '• ^ 




in relation to — — • teww , . ’ 1 ^* 1 . VasUm ' 

of ctbylenlc compounds In prwence of n^g^i«»d 
controlling the rate of . Axmstgi^ 

of fa^^ Regeneration of cataly^uaed in CH 

offati* B^'^vifyln’g exha’xiirt^^ 

have been used in SeWtock^^-^ 
r.t f.ti^y trills and their glyceride*. (P) Juaamm o»» 





Moore, and Brown Co, 
lUubaniaon 
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, , tmm ftotfuf 

IndmlTT In Indtft •• !• •- 

plant; Bltoct of attperpnqipbate.manaring on yiaid 
and qtiaUty of wavto 


, ^ _ fA«l 

tom. 


tfjpn 


lOA 


Utoofdhakgamtodiml^loMof ipiwedbybad 

MtAiinff. Davia 


-yielding^^l^nta : Preparation of indigo from 

Amin • • • 

Ipdigo Blue ; Methoda for diacharalng with glucoae. 

Schennert and Woancaaenaky 

Indigoid dyea : 

0,g>l)l<n^oindigo. Belch and Lena 
fromlA-dhydroxylaoqulnollne. Herzog .. .. 

5-<Dioxy-2.4»p3rrlmldine)*2-lndolelndlgo. Martinet and 



Manufacture of . (P) Jollea 

ludlgotln ; Continuous process for preparation of from 

phthallmlde. Holland 

Indo>China ; Bubber situation In 

Indole ; Determination of In bl<^ical media. Zolkr 

Influence of hydrogen-ion concentration ujpon volatility 

of from aqueous solution. Zuller . . 

Metalllo salts of . Franklin 

Indophenolle compounds ; Manufacture of . (P) 

Brassard and Crawford, and Buckle 
Indore. See under India. * 

Indoxyl; Azo-dcrivatlves of . Martinet and Dornlcr 

Industrial chemist ; Ev<rfutleOi of the . Jerdan 

Industrial Courts Act. 

Inflammable liquid solventa ; DlstlUlng or recovering voUtUe 

. (P) Lewis and Green •• ; • 

liquids ; Electrically heating . (P) Allgem. T:.lek- 



Infusions; Apparatus for continuous preparation of . 

(P) 

IngoU ; Production of cast ~ In vacuum moulds (P) 

Henderson 

Ink compound; Solid . (P) Tsutsuml ^ 

stains ; Bemovol of from fabrics. Gcrliardt 

tablets; Manulacture of — — . (P) Boeenbcrg^ 

In writing ; Determination of age of 


292i 

375r 

18r 


, Prodni 

Inventions; Bewasds for war-thne 
Invert sugar. See Sugar. , ^ 

Invertase action ; Theory of MkfaaaUs and 




Stela 

experiments wltii highly actlw pfSpaiatfdlli ggg. 

of . Von Euler and others .. Sffr 

of germinated barley. Maestrinl . . 

Influence of temperature and ^Wl'-y. f 

from yeast. Von Euler and Svanby ^ «fl»A 

Physico-chemical Investigation of hydrolysis of sttfSOie 

Ijy , Chaudun . . . • • • ♦ • *•* 

preparations ; Preparation of highly active — 

Von Euler and Svanberg .. •• •• /• 

Purification of highly active preparations of ■*— — by 
dl.l>:sl.. Biiet 


«>7A 
TMA 
«B«A 

Tem^^^^-sensltlveness of . Von BuHst and 

In top yeast * Von Kuler and Moberg 


54 A* 

662a* 
459a 
186 A 
757 4 

Mitchell 

165R. 577a 
. . 264a 

165A* 
86a 


Iodic acid ; Action of very conccntrat^ wlaUoiis of 

on ammonia gas. Denlgfts and Banot *1^1-11 
as mlcrochcmlcal reagent for gaseom ar^«^. Dgw 
as mlcrochcmlcal reagent for soluble 

compounds of calcium, strontium, or banum. 
Denlg^ . •• ii“j 

Mlcrochcmlcal reactions of . Bouana • . • * 

Preparation of . Lamb and others .. •• 

Iodic anhydride ; Preparation of . Lamb and others 

Iodides; Determination of . Koltln^ waters 

Determination of bromides and ■ — ^n mineral wawis 

and brines. Baughman a^ 8k^r »- 

Oxidation potent loinetrlc titration of • In picstnce 
of chlorides and bromides. Kolthofl . . ^ 

lodinatlon of aromatic amines by means of Iodine w 
persulphate. Elbe and \olk .. •• •• 

Iodine ; Action of on unsaturated subs^^ 

hvpobromlte by copper suiphato. Iteuiy 

Apparatus for purifying . (P) Carter, 

Industrial Alcohol Co. * • 

Determination of • Kend^ 


7S1A 


4fl9A 

n9A 


99^ 

16ii 


m. 


and U.8. 


Inka for carbon-paper. (P) Oliashl . . 

golld . (P) Akaahl •• 

Use of commercial In plant histology Bugnon 

loaecllcklal power of chloroplcrln . Influence of tmpereture 

andother ph>slcal agents on . Bertrand and 

others . . . . 

Insect ieWes ; Manufacture o( . 

(P) ClKWcraan 

(P) Chera. Fabr, WeUer-ter ileer 

Manulac^e for application to soils or plant? 

(P) Hawker, and Hawker and Botwood, Ltd. 

Products serving as . (P) Trulfaut 

Tests with various soil . Davis . . 

Treatraenp of pol>-suluhlde solutions for use as . 

- (P) Holton, and Shciwlu-Wllllams to 

Institute of Brewing 

Institute Chemistry .. 

register of chemical awUtanU 

Institute of MeUls . . 35R. 109r. 150b. 234b. 318r. 395r 

lastitote of Physics 


80a 

557a 
831a 
133 a 

634A 

634A* 

C99a 

657a* 

150K* 

91R 

381R 


Determination of In blood and animal tissues. 

28C 

IK 
7« 


7W 


MU 

m6a 


169R 

199r 


IttsUtutlOD of Gas Engineers 

Institution of Mechanical Engineers J*-* 

iMtltatlon of Mining and Metallurgy . • ‘ 

IntlMtioo ot P.UOI.UH. 

copper conductors. (P) 

236a 


Iniaiatlug aluminium-covered 

* roatorf^ ; Manufacture of porous from kleaelguhr 

and the like. (P) Frydeulund • ^ • 

moulded articles; Manufacture of electrically • 

(F> Orflnwald .. •• .pi *'*' 

and protective coatings ; Manufarture of . (P) 

and Stowell Flreprooflng Co. . . - • 6^*^ 

alaba; Manufacture of hard from leather waste. 

(P) V * ' ' ’ • 

Insulation for electrical madilnea and transforn^ ; i»r> 

- (P) A.-O. Brown. Boverle ct Cle. 

'am under WeetriwJ. 

Thermal oooductlvliy of solla - — . Thornton 
AppUoaUon of — to gas analysis. 


157a i 


32a 


ISflA 


SflA 


It wm idlalos. 8m mdm DysstulT. 

OhnoOcil OoofMbbM 

t^Ubonr Oonimnoa and the eight-hour day. ^ 

sftMn' and tfUttrttcihKtiQll 9i 

-4'it «• BMA 



dusting powder ; Manulacture of -;-7 -- (V ) 

Manufacture ot alkali 

Purification of (P) Carter, and U 8. Indiistclal 

i-ge of^f! disinfecting the skin. Seisdorf 
> alue of fats , Comparison of methods for determination 
of : 

Ikxrlent .. 

Sundberg and Lundborg . • • • ^ 

xaluc of fats and oils; DetermiMt^ ?* 

Winkler’s bronmte method. l a kh a i d and Sud- 

borough ; • *• 

Iodine compounds . Extraction of - — from marina alg*. 

(P) Darrasse Friirex. and Dupont 

Iodoform reaction for detecting alcobtrf ; Modlfteatloo of 

Kunz . ^ 

Ions In ultra-liltrat<-« and other j^in-^ 

Determination of couoentrattoo of . BnnIt- 

man and Van Dam •• -- 

Ipecacuanha alftloids : Enteric preparmtkm of . ^ 

Llllv_and Lilly and Co . . . . • • j • 

preparatlSls . Determination o Ipecacuanhlc add lA 

^ -g 

Ipecacuanhlc add ; DeterminatiUa of to ipecacuanha 

preparatloDS. Huerre ^ - * • • 

Ireland , Peat resources of . Purcell 

Iron ; Action of concentrated sulphuric add OU 

allov lining for furnaces. (P) Copland, ^ Elyiia 
Iron and Steel Co. .. , v ** “ 

or lU alloy* ; Casting — (P) “ 

sUo>^ conUlntog nl<^ ^ 41 SA 

de ComroenUy, Fourch^ba^ et Docamdlto Aim 

mlloys conUlntog nickel, chromium, ai^ ^ 

molybdenum). (P) Soc. Anon, da OomiwmiTV, , 
Fourchambault. et DecaaeviUe . . • • 

alloys; Corroaion-reahiing « ( P) Hc Oure 

alloys lor flrearms ; Maa«ao4ure of . (F) Fahvsu- ^ 

sUoys; Manufacture of duomium-cou t a te i n g " 

(P) Fahtenwald .. •• *• .Wml 

^ )Sr 

alloys not bittile at 

..JrSssrs-S sss'SiS , 
l^s&itssrjsasim 

ApyttSUftOAOtjagy^ «* * ** *" * *r ^>^ 



, i» ^«iilwl tirioi '«a)plnida'tf3kU * 

g>fa •♦ «... ., IMi 

^SjSSSlr^- (JlHoOUtoy iK 

«a<t tfsm ct — >N Fattirete .. 

BftUk MMl Kew ^roc«tt 

; : CryiUD&e nature of grai^te and tempw carbon 

Obtatned from . loUbe 785 a 

roMi*: Beraipbnifaiag . (F) EUla. and ElUi- 

ro^Oo. 4181 

CMt< : Ittlhieiiee of nickel and cobalt on physical and 
CnttiM pcopertka of — . Bauer and Piwow- 


llanulaciiire of ftne^gralncd soft . (P) 

eiit- 1 nLunubMtnre of*^rcWd from pig Iron. 

if} Yeraln. H&ttenwerke Barbach^Kich-Doddlngen S8l 

<S^,J BaAatog , (P) Barnes and Oenter . . 117i 

MfUnp: Anncatlng malleable . (P) Howgate .. 41«i* 

OBMnnUikNi of . (P) Luttcmchlager 5201 

•cteomlMi aUoja ; Manufacture of . (P) Ballan* 

, tina 7871 

-<boaalnB*iitttiuia aUo>a ; Manufacture of . 

(P) Skard, and U.8. Ferro-Alloya Corp 724i 

gNHBtng Miael iw enamelling. DanWlaon . . llli 

Om^taf alMel with metals. (P) Llppmann . . 871i 

Coating with white metal : 

(P) Haaa 403i 

^ ^ <P) KUey 41fli* 

•OObalt allon : Change of length by magnetisation In 

^ Honda ai^ Kido 629i 

«0]^e9r>eoated ; Separating copper from . <P) 

HtaMh Kupfer* nnd Meeeii^erke A.-G., and Yon 

Orotthtts 6811 

OontMkBrot •>— — : 

Kattwinkel 647i 

m d haf dffflu 6001 

Oryatanogr^hy of a* and "ft 1^. QirrfittI ! ! ! ! 4l0i 

Ih wa rt daUoo cd by meam of calcium carbide. 

^ Edchilniacha Klacn* und btahlwcrfcc, and 
'* 'Bodnihauifir 195i 

JManitoatioo of carbon in — Yc^n ! ! ! 867i 

XMeanJaatkii of content of non-ferrous constituents. 

f9a«i4Uy otf bon. in . (P) EnJund .. .. 450i 

DatafMfMttim of by cupfenon. ArcblbaM and 

^ PlOlo* 5861 

Ihda nntnatl B B of in iron ores by permanganate : 

JBnunlfc 2681 

gchwan 400i 

iMtenfInation of minute qoantltirs of — — In papo 

Mat etc. Mathieu 481i 

JMaaiMBatlon of onyiea in . Oberboffer and 

^ Toslall 6741 

Dftanalnallaa of pboephonn in . Kinder . . 410i 

Petarnrfantioo of phoepbome in bwmatite and iU 

aoMerctiU importance. Bldsdale. . . 409i 

PatamrtnattOn of email qoantltlea of as tblo- 

^ cyaaaii. WlUmattcr 68Si 

.Pfifmiitnatian of ittaainm and — in rocks. Ferrari 887i 

SkartpinikKlkm of refined from tKanilcxous ores. 

(Pi leika and Loke ]06i* 

Iftct aidtt^am compmiiKti on corroeioo of in ' 

^ an^telo add. Belie and Clemente . . fsitZA \ 

H a d if vaifcwi ciiaMBta on the electrkat reeidl\ity 

Korbeoy . . . . 462i 


directly from Ite one. 

4181 

MaMfactnn of soft . (P) SchlMter 724i 

me tho d d deantag . (F) Marino .. 70i* 

4 Irom onu and fonnailoo of allots 

L (tyfatm .. 7871 

from oree. (P) Jlonee . . 6ili 

leal nee; Aaatyili of . 
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Bttgwett»>(uid HQUen A.-Q» and' » 
lodomatrio eettoatton of •*-*<-, Xoltboft 
leadHioated BaakerTflle 
made by varibua prooeaeea ; OaiM from 

waj^ •• 

»inaktng materlaii : Vahutioa of . Bidadale * . 

maBeable caet ; Beeearch bi 

Manufacture of : 

(P) Bialr and Clapp 281* 

(P) Jackeon «• 

(P) Lang 

(P) Btoclc and BUckburo 

(P) Whyte _ . . 

Manufacture of alkal Isulphidee and . (F) Bergte 

manufatittre in Chile v 

Manufacture of in an electric foroace. (P) Stock 

Manufacture of high-grade leather charcoal for h a r d e n ing 

with dmnltaneoui extraction df fat. (?) 

Lindner 

Mlcroetructuie of at high temperaturee. Bawdon 

and Bcott 

•molybdenom alloys ; Manolaciura of . (P) 

. Deutsche Molybdaen-Werke 

•nickel elloys ; Change of length by magnettaatlon in 
— — . Honda KIdo . . 

•nickel alloys; Const itntion of . Hanson and 

Hanson 

•nickel alk)>-s ; Forgeability of . Yemen 

•nickel alloy's ; Forging 

nlckel-pkU^ : PTc\entmg rusting of . (P) Kronen- 

berg, sen 

objects: Cooling of highly heated . BUcdel 

ore in BraxU 

ore deposits In Britbili Columbia 

ore depoalu In B. Russia 

on in Dutch Qnlana 

on in Iceland ; Discovery of 

on in India 

on industry of Gcrmajiy In 1010 

on output in 1018 

on In BwlUcrlaM 186k, 

on at Yampi Bound, Western Australia 
one ; IHreci and complete reduction of — — to iron, 
steel, or cast iron. (P) Jakova-Merturi . . 

orea; Klectrle furnace tor imeittng . <P)8hi|)t4)ii. . 

ores ; FJectrlo reduction of 

oroa ; Fdoctric smelting of with coke. Bttg 

ona; Mlcroacoplcal examination of wttb ipeciel 

reference to its talue in dressing processes. Bchaei' 

derhOhn 

ores ; Rapid analysis of . Little and HuB 

ores ; Treating spathic to render them eulUble for 

me in maoulactun of hydrogen. (P) Bates and 

Bates 

ores ; Treatment of . f P) Ha> ward and othen . . 

ores: Treatment of IHanlferons . (P) Van d« 

Toonn, and Ind. & Mljnbouw Maietlrbappi) 

•' Titan *• 

ona : UtUlsatioa of tltaniferom in Xaw ZcaJaad. 

nwkett . . . . 

Phoaphatlc eoatingi for rust-proofing . Seketmaan 

pig-; Consomptloo of energy in electric furnacM la 

manofactun of . Cootagne 

pig- ; Determination of sulpluir In . Vita . . i. 

pig' ; Maaufactnre of bigh-pliosphorui tad potaa- 

•hun-nKrogan -carbon compooads from greeaeaad. 

(P) Mmdows 

pig- ; ProducUoa of in 1918 

pig-; Bynthetlc prodncUonofhigh-fradafoaBdry 
(P) Romboefaer Hfitteawerk and othen . . 

piatea ; Ftaiahtai . (P) WtlBaiM aad RelBOo . . 

PoCenUal naceaaary for clectrolyela of sotutioae of — 

Royca *. •• 

PredpItatloB of tin by ' 

Boumaa 

KoHhoff 

Prervaitng nuUag of . (P) Xoelech 

Productioo of a lu e tl am sortaee cm . (P)fi«iimkifttag 

Production of a rmt-pcoof phosphate coatlag m 


kdehlaadfiatd .. 647 a 

— . Banee 451a ‘ 

.. 575a 

•. (?) 3<mm . . « 58A I 
fiilim floutatotag I 

j^iiiatteiaM iirt * 

^ .. .. IU8 


(?) Arnold 

pudM; J^ndaselopmeatln maaafacturool*-*^, 
n Flsiclier •• ** 

PuddUaf ; *. 

jJJByenC^ *, 

QmatlaUro aa/gwaUUliro tam' for omlybdeMm t* 
Ratio oleoli rtiOB at — la WoadAMiNf iSilMgi 

■MWgf m OMi HgtNli MMMHIg . WfrsO OiPm, 

^ .tiw A-ir 



^nclinMa. 

— AMd-— 4)7 niMiieofiodliiiQ 
wvuBgbt ax> 4 WHtenann ifti. 

- ftwn stomlnitim by pi%clplt«tli» m 
A* Hate and Burr 7C7A 

. *;;^5s^u5r'(??8sx^ wu. 

■ • '"'•SiSX&'.SnSES “f*"™: 68». 

tlUdda ; Manufactoie of articles of , (P) Petlnot 724 a 

-dllooB alloys. <P) Homan and Keller . . 694 a 

*iltloon alloys ; Micrometallurgy Of . Bogdan . . 454 a 

nUSoon alloys ; Preventing precipitation of graphite in 

manofactnre of acid-resisting . (P) Maachlnen- 

fabr. Esslingen 694 a 787a 

•sUkoa tubes unattacked by steam at* temTCratures * 

above lOOO'C. Askenasy 7S6 a 

sHioottlsed ; Manufacture of . (P) Decheano . . 630 a 

Boft . Goerena and Fischer 761 a 

and steam ; Beverslble reaction between , Schreiner 

and Qrlmnes 403 a 

OQgieeted basis lor an index of corrosion for 

Kldiardeon 6 ooa 

surfaces; OzhUaing . (P) RondeUl .. ‘238 a 

trade: Eesearch association for 219n 

TransiOTnations of . Perrier and Wolfers . . . . * 822 a 

Treatment of . (P) Diederiohs 160 a 

Treatment of to prevent oxidation or rusting. (P) 

Chadwick and other# 2aA 

turnings, scrap, and the like; Melting . (P) 

HadfleW .. 162 a* 

Volumetric determination of Mouben , . 85 a 

Votumetrlc determination of mercury, vanadium. •and * 

when present in llie same solution. Hinard 767 a 

Vt^meiric determination of in presence of hydro- 

cblorlo acid, phos^onia. oxy-acids. and organic 
matter. Rlchinond and Ison 105 r. 5S5A 

works in Norway ; Statc-iubsidlscd . . . , 220 r 

works at Pretoria 12 r 

works in South Africa 93 r 

wrought* : Increasing the reslstanoe'of apparatus and 

vessels of to chemical action. (P) Schdler . . 145 a 

wrought ; ladnenoe of enclosed slag on corrosion of . 

Rlcikatdsaa 368 a 

wrom A t; Mechanical puddling in manufacture of . 

(P) MapleUiorpe SOSa* 

Wrought; Superflcial hardening of . (P) Jdn&sen 871 a 

•strooftem-tltaainm alloys ; Manufacture of . (P) 

Sward, and U.8. Ferro-Alloys Cewp. 415 a 

IroiHdumhifaim Phosphates ; Utiitostion of . Stanley 344 a 

chloiridai : OxidisliLR action of sulphur dioxide on . 

Wardlaw and C^ws 781 a 

compouads ; Manufacture of . (P) Penniman. 

jun.. and others 23iA 

aside ; Fomaoes or kilns for burning spent . (P) 

Crowther 570 a 

Influence of up(m fertilising action of 

oUdam cyanaiuide. Lemmermann and Einecke . . 75 a 

do; Intoractlon of carbon monoxide and steam 

as cofittitiooed by . Armstrong and Hlldltch 446 a 

•Xldo allmet pr^ooed in removal of Iron from industrial « 

water; t^avendon of Into a chemically 

aaivo form. (P) Praetorius und Co. 191 a 

yhoapbstsa ; Oxidislag action of sulphur dioxide 

^ . Wardlaw and oibera 781 a 

ftldU 1 Atttacoiklstic action of towards other salts In 

. iolb aa measured by ammonlflcatlon and nilrlflca- 

tkm. Oreavos 758 a 

•alia: Manufacture of tough durable leather tanned 

arKh . (P) Menslng 199 a 

mIM; Preparation of a solution of titanium salts and 

-*—— . (]^ Olsen and others 335 a* 

Mite: Toxicity of to plants and antitoxic pro- 

‘ portlas of copper salts with respect to ferrous salts 

fteqnensw aM Demouasy t'>06A 

Iltei M Steel Institute 180 r. 336r 

Preparation of by Pasteur's method. 

.. 70Ia 


Pumicalnduatry 

^‘^paratkm” dyestatti Is • 

Bubber tnde In 

Soap trade of 

Soda indost^ in 

Sulphur psodnctlon of 

Sulphor situation in 

Synthetic ammonia plant in • 

Trade of in 1919 

Tungsten In .. 



Jam ; Determination of insoluble solids In 

Manofacturo of from fruit or other v^etebla eon- 

Btituents. (P) Dielmann and Blelmano . . , . 

Jamaica ; ACTlcnlturo in 

Proposed central sugar factory in , . , . 

Trade of In 1018 ,, .. .. 

Japan ; Amalgamation of celluloid companies in 

Arsenic industry In . . . . . . , , 

Beet-sugar Industry In 

British trade with 

Caffeine combine in 

Camphor Induatry of 

Celluloid industry in 

Chemical and drug trade In 

Chemical trade of . . , . . . , , 

Development of the alcohol industry in . . , « 

Fertiliser Industry in 

Glass-making Industry in . . . . *, , , 

Institute for chemical and physical researches to . . 

Lead and rlnc industry in 

Mineral output in Hokkaido 

New doty on dyestuffs in . . . , ... 

Petroleum prodoeikm in Eehigo 

Phosphorus industry In 

Potassium bichromate industry in . . 

Pottery Industry in 

Proposed import duties on chemicals and dyes in . . 

Beport on commercial, industrial, and financial dtoatlon 

In , 1914-1910. Thome 

Bobber trade of 

Soda industry In 

Sugar trade of 

Sulphuric acid industry in 

Tinplate Industry to 

Trade conditions to 

Trade of in vegetable oils and oU-bcaring materiaii 

Vegetable oil trade to 

Japan lac ; Main oonstitnent of ifajhwa madl 

Takayama 

Jellies; Manufacture of * 

Manufacture from fruits or other vegstabls fvo- 

ducts. (P) Biehnann and Bielmaiin .. .. 

Pectin content of . Campbell 

Jerusalem artichokes. Set nader Artichokes. 

Jiggers for dyeing and other operatkms ; Brake devfae for 

. (P) Bawitoson. and Mather and Platt, iJto. 

Jngo-81a>ia; 8iuar production to 

Juiiipenu oxyctJnt \ Essential oil of . Haem 


OtejiW . . 169A 
97U 


US 

187m 

im 

$m 

iBflm 

tm 

SMm 

sou 

ss 

348m 

289k 

«7Ik 

S80K 

187k 


sm 

248b 

280b 


70tA 

287k 

87U 


TffiA* 

38U 

487a 


Kaolin ; Dr> tog - 
Exports of — 
to India 


K 

(P) Adair 


liMlflUrt kllAte ; AmmoDium tetroxaUtc. a product of the 

StOOiaposSttok of . 8and<i>i8t Mohlto .. 280 a 

Oxidation of to camphor. (P) Andresu. 

fl Pa Pont d« Nemours and Co. 135 a. 61 1 a 

^teitotll Hoffmanl-U Roche^ 


s 


8m Itmltr Quinoline dyestuffs. • 

; ItoeteoBk theory of . Gdhi«» 

^ ^ opMcal from the biological side. 

' riteiitolpll inliiini<> and lu wrtwttUitIpn ptoJacte ; Manu- 

— * tp) 

^ Ste RteWteagljromt 


and the like ; Mining or quarrying — — . OQ OtoMals 

Co., and Ulglxfl^ 

Manufacture eff crude sodium alum from •>— ». (P) 

Ltokmeyer . . . . ^ 

Sedimentation of , Bona and OyOrgy . . . . 

Shrinkage, porosity, etc., of after Defog find at 

temperatures. Firth and otheia .. 

KaoUnito; OonsUtutlonal formula of . WcMcbelder . , 

KaoUns ; EhitriaUon tests on Jtenetiesn . Schoiaeht . . 

Kanya gum. Sm imder Gum. 

Kauri gum Sm wa ds r Qmn. 

Kelp dMiUatet ; Kramlnalkm of . Spenear 

pStUiatloBC ^ 
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aol- 

Potesh from • 


- at low tempexatuxes. 
Spencer 
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Kephalto ^Q lyeaitqtooepbotie aotd hi 


aorakttytoc a«Mt foe 
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iT) IniKSMHBtta '«< *t 

IbtwdMfitn 9tp9ym iraUdlac and tmtiOIng »«tert»! 

fMn <P) Frydenlond 

BfMMlIe; OiitolDing ralphur ftoa erode potMsIttn selte 

• (P) Ktenoeyer^ end HennO' 

^ . TUvmeKiUiverke A.-O 

t9un 

( 1 ^ Anderson 

(P) Onrpenter 

m Tldfer end Maxwell 

Ch Hetnucod end McKey 

m 8 Uve 

(F) Someone 

(?) West end Hodgson 

(?) Zwennenu SWa, 

Aennler : 

(?) Fehmer 

(?) Zchner 

Apparettts for eniometicelly discharging - — . (?) 

Clendlot 

Brkdt . (?) Sherrett 


(or burning cement, lime, dolomite, otc ; Couipressed 

elr liwt for (P) Ammo, lilesccko, iind 

Konegen A.-O. 1 

for burning clay products, glased were, and pottery. 

(?) Webeter ^ 

Owai^ — . (?) Purd> . end Norton Co 

OOnUniious regenerative gaa-flred lor burning ore 

brhraettee and refractory materials (P) Priest . . ' 

Heeoreraeg . (P) Solon, end Potters Equipment 

Oo 7'-" 

Prsring : 

(P) (Jnticr 

(P) Degen end Degen . . 

OaMred theft for burning or roasting non-sintcrlng 

ulnti^eoee. (P) Steiger end Steiger . . 1 

for mennladiure of tiles, pottery, end other ^^a^e, and 
« tat other puipoeM. (P) Marlow . . .1 

Opeintloai of cnember (P) Meteor . . ( 

Opeveikm o( continuous down-draught diamber — 

(?>Meteer ' 

and otner stroetnres ; Heating arrangement for — 

(?) BeUmen .... > 

for nnHKes. (?) Fairrle . . . . { 

Xotaiy (?) Truesdeii end Philiii« . t 

JMarj (or burning cement and the like <P) 

Feaitv , • ( 

rotary ; Heating by fluid or solid fuel (P) Fenton 

aad Vivien 2 

Shaft — wHh automatic emptying de\i«a. (P) 

Nystaa 

Aaft; Dtecbarge mcehentem for (P) (lebr 

Bahler • < 

Tfftmr* - — - ; 

(?) Benjamin .. 25<Ji, HMIa*. 507i*. :>37 a. J 
(?) Booth . 

(?) Dressier, sad American Dressier Tunnel 

Kiln. Ine ' 

(?) Leteen ainl Dunn 1 

(?) Meehan, and American iJressler Tunm'l 

mhwjac < 

m Meteer 

^ WhWkld 

TUMel tor burning day ware (?) Harrnp 

at t aa x l aad ear type ; Qas< or roal-flred continuous 

, (?) IMlw and Maxwell . • 

Of tOMWl aad car type : Gas-, eoal*. or oil fired eon- 

ilaaoaa . (i^ FkUer and Maxwell 

tiMMd; Oenboetlon chambers of — (P)‘i>ressb‘r. 

aad Aamieao Dreseler Tunnel Kilns, inc 
ttmatA tot enamelling. (?) Benjamin 

tUMl; fMif of . Owena 

tWHMl « Vt(iai of and furnace therefor. (P; Owens < 

tMHMl: fMagawaantor . (P) Owens .. . . i 

yataei ^l5r heat treatmept of bricks, pottery, and 

thelQw. (?) loaldee. Ion 

mmd; MaMpbx . (?) Owene 

T«»'diaaArTBd shaft for low temperature car- 

taatudlon at Mtuminoua rahetaaoes. (P) Tcirfent- 

pMat'Btaaho’ Gee 

riilpntf rgnilh aad Kfaematography. £«r under Cloemato- 
gnf]^ aad (^acamtography. 

MMUfiithod; Borto add laodUkatkm of (or crop 

^^^'T^Mliltoflaialysli. Bcmlee and Harrison .. .. 

MAfgl ilWfl BiWj Aaalyilaof . Van den Berg 

. :: 

llMifoa ~^ CoOle 


•- T i t i ls BiiSi Mf ii ra ii w iii i iii i at iuimmi 


XMriiMk'' — Sm 

XaotUFBHilflty power of IfiUamt mlhritfUmt t Meaiiironwfit ^ ’ 

adu 

lAjtqaer p^it. '3ie vaufttr ?alat^ 

laeqneia: ManTtfadwre at ^ — fjron oeUnloee eeton, (IP) 

i Omai. Fabr. von BeydM . . 77di 

Bapld eramlnaUon of — Oroeriey Olft 

Lactatee; Alkali u glycerin eubstltotee, Keoberg 

and Bei^ifniih MU 

Manuiaotam oi glycerin substttntes fr(»n . (?) 

Obem. Fabr. Qoldenberg, Qeromont, and Oo. . . 765 a 

Lactic acid bacteria ; Acidity relatlims of . Svanberg.. IMA 

Detection of and Its differentiation frmn tartaric 

acid. Brauer 557 a 

in human dietary 285R 

Synthesis of . Weiss and Downs . , . . 67B 

LactobaHIlMi pmloaeHitut, n sp. ; Fermentation of dextrose, 

galactose, and mannose by . Peterson and 

others 507 a 

an organism which ferments Invulose. Peterson and 

Fred 85U 

Lactose. OllJls .. .. ■ ZOU 

Catalytic hydrogenation of . Senderens . . 157 a 

Determination of in altered milk. Ulklt . . . . 150 a 

Determination of dextrose in presence of . Uildt . . ‘SliA 

Extraction of from whey. Woodman . . SOOa 

Manufacture of . (P) liartin 20U 

tt-NlubUlty of . OUIte 8 Ma 

Lievulose ; Fermentation of by LactobacUlus petUoaeeti- 

rut, n sp Peterson and Fred 381 a 

Production of — - from tnuliii . . 415A 

Production of from plant julcet* (P) Daniel . . 57 a 

Separation of dextrose and . Lucius . . 127 a 

Specifle rotation of . Vosburgh fl68A 

Lagging nAterlal ; Manufacture of . (P) “Upsia” 

C?hero. Fabr 673 a 

Uko pigments; L‘se of tannic, arsenious, and phosj^rlc 

acids In manufarturo of from basic dyratuffs. 

Jennlson 41 lA 

Lakes of basic dyestuffs ; Production of with sine lerto- 

cyanide. Justln-Muellcr , . 719 a 

eolour- ; Theory of . Brenner Z50 a 

Ump bolbi or the like ; Forming conduct Ing seals for Incan- 

desieDce (P) Yanal, and Nihon Denki Kogyo 

KabushikI KaUba 552 a» 

electric ; New dchrOter 183 a 

PolDtoilte . Higson . ... 55 e 

Lampblack , Manufacture of hydrogim and (P) Ik^r* 

lin AnhaltUche MascItlucnbHU \ -0 ... 004a 

Plant for manufacture of - . (P) Vlertel, and C’heml- 

cai Fouoilatlon. tnc. . 450i* 

lamps, electric arc, Carbon-s for -- -. (P) Heape and 

Uryll* . . 8 a 

Elcftrlclncandesceme (P) .ilemena n. Haiske , 29U 

electric ; Uadlng-in conductors for . (?) Ander- 
son, and General EJectiic Co. .'291a 

electric ; Production of fliamenta for • 

(P) General Electric Co . 5M** 

(P) Weatinghunar Umn Co , and Hall 09 a 

electric ; Hemovlng Aim from bulU of uaed juelallic 

fliameat — . (P) Harrteon . 74SA 

electric; Substances for coating bulU o5 . (P) 

General Electric Co 716 a 

Mercury arc • 

(P) Heraeus &65A 

(pj Nutting, and Weatinghoose Eleetric and 

Manufartuitng Co 5 a 

Mercury- vapour . (P) Cornu illA* 

Miners^safety . Cadman 145A 

Safety and their use in rbemical industry. PayoMi 57 a 

UnoBn ; Manofacture of . (P) Broadgate ood Harmon 72flA 

Separation of from crude wool-grease and the tike. 

(P) Metsger STii 

Ijml , Fat-solable imnirtb- promoting subatance In . 

Danlete and LoughHn . 500 a 

liStex. 3«s imder Bobber. 

I.aaiiderers' Etmmzdi Aasodatton ; Brltlah 4tB 

Laundry jmparaUona ; BAclenry o4 arllva oxygen in 

Uriln and Joignnann , . 15 a 

Lsnitors Irinwstete ; Manafacture of textile flhrM (ton . 

(^ Hammer MOa 

Lawsone; ConaUtntlon of . Tomaasl MMA 






latttorio yitrmtt : (MioatHmUm ot cokntiag mtdtat at 

Tommati , .. 654 a 

Leaching madolMNi. (P) Dyer . . 740 a 

matariali. (P) SUM 

tank. (?) Oleoecka. and Bay Bros. Carp. .. SI7 a 

Lead aoMBAUldg ; BeaoUOM of ttw . MhOlOaM tad _ 

oUmva 415a 

,AaUm at wntar on . Li ve i m i p aid XBnpp 5B, f7T 

Allay to MMTV^iBlMtltoM tor a at ii ^^ lOU 

**aS£if*iESSiw!!L in 

- nil r ittk . 



' 'V ' * 

' Mo^ «wro«lod of ill Mdliim byOtbidd^ 

Bfown «itd btbtol • •• 

•aatlm^ alloya; Iletennlil^kiloA of *iit^ io 

4ttetti:i^ to detemiiiM it commcm coold be ecpar- 
«ted Into Isotopee by oentrlfuglng In th<^iqiild stste. 

Joly end Poole ^ . . . 209 a 

■blamoth alloys. Herold 723 a 

Cbotaical sheet . Jones . . £21 t. 250r. 2fi6T 

•eoated Iron. Baskervltle 268 a 

Coating metals nrlth . (P) Montag und Laubo . . SOSa 

coatings on metals ; Production of . (P) Berlin' 

Burger Elsenwerk A.-Q 162 a 

'Copper smelting process. (P) Johnson 339 a 

'COpper-tlnc ores ; Treatment of complex . Uomioel 160 a 

Bewmlnatlon of In acid solution. Kvcra . . 266 e, 612a 

Determination of small quantities of in ores etc. 

Eastings 837 a 

Dezlnclng . (P) Harris 456 a 

Extraction of from Its ores. (P) Elmore . . . . 662 a* 

Extraction of sine and from ores. (P) Elmore .. 003 a* 

hard ; Substitute for : 

(P) Eanemann and Stockmeyer 161 a 

(P) Stockmoyer and Ifanemann . . 161 a. 576a 

Hardening effects of various elements upon . 

Thleme .. .. 454 i 

industry in Japan 289a 

Influence of on catalytic udlvlty of platinum. 

3Iaxtod .. •377a 

and like ores and products , Smelting — . (P) Cavers, 

and aarred'Ca\cra Cow .. . ., 549 a 

Manufacture of . (P) Tireenwood .. 456a. 

Manufacture of allots of copper, rinc. and — — <P) 
Verelnigte HUttenwerke Burbach-Elch-Dlidellngen 

A.'Q JOlA 

Manufacture of allojs of copper, rlne. tin. and (P) 

Verelnigte HUttenwerke Burbaeh-Elcli-DUdelingeu 

A.-0 161a 

Orcufxence of In South .Vfrlca . 184R 

ores : Kxtraci<ion of molybdenum compounds from yel- 
low — . (P) l>eut8cbc MolyMacn-Werkc . 724 a, H23a 

plating from sodium hydroxide lead baths by use of 

addition agents Mathers . , 603 a 

processes : BUI for regulation of employment of wonacn 

and young persons in . . 384R, 440 r 

Rapid estimati on of In cassia oil. Lubattl . 35 t 

Recovery of silver and from sulphide orei and 

metallurgical products (P) Amalgamatod Zinc 
(De Bavay'tt) .1^ .and Oanelln . 117 a 

Recovery of from solutions (P) Rumbold . 68 a 

Keflning of . 

(P) Harris 4.56 a 

{ P) Lcattiart, and Locke. Blackett, and Co.. Ltd . 372 a 

refining slags and residues ; Complete analysis of . 

8Uhl . . 660 a 

Removing from copper (K-rap (P) Jones, and Wes* 

tinghouse Electric and Manufacturing Co. 661 a 

Separation and deterroloation of bismuth and — Luff 283A 
smcHing ; Production of slags rlcli in iron from — — . 

(P) Buddeus ... ... 69 a 

•sodium alloy s (P) Stockmeycr and Haneiuaiin 303 a 

•sodium- mercury alloys. Goebel 116 a 

'4iodlum-tin*ailo>8. (Joelxd H6 a 

Bolobtltty in t-luj solid state of tm In — . Parra^ano 

aii4 Scortcccl . . 412 a 

-sulphnr<>xygeii ; Equilibria In the system Physi- 
cal cbcmlatry of roosting Hclnders 3.38 a 

-tnotfiten alloys, Manufavturc of — -. (P) PalkenlH-rg 30 a 

Esc Oi as snlwtltuto for platinum HUtter 175 a 

•slnoKX>pper alloys : Manufacture of — . (P) .trend. 117 a 
and sine depodta of (1081)0. Btddleman . 70 r 

•tlbeores; Treatment of complex — Hommol 160 a 

-siroonium alloys ; Manufacture of IP) IVtlnot, 

and t .8. Ferro-Alloys Corp. . . 415 a 

Lead arsenate ; Manufacture of ~ 

(P) Barstow, and Dow Chetnlcal Co . . 6 h9a 

(P) Butler, and Uarshaw, Puller, and Goodwin 

Oo . . . . 109 a 

(P) Hedonhurg and others 571 1 

arwaate : Preparation txintalning (P) ti'oodwin, 

and jLalitner Chemical Co. 40 v 

borates. • Tbomp»on 230 a 

dkttMrtde; Vapotir pressure of . Eastman and 

Dusebak ... 291 a 

rtixomate ; lotlomctrlc dctermlnat ion of /-hroinic arid 

Id . (JrOget * 34 a 

chromates : • 

Hock S41A 

OrOfW . . .... 332 a 

OtnaDODDda : Pse of iu the coaamic industry. 

l^Artk • ~i2A 

esimldo. Oupta , ^ 332 a 

tnondfS ; OokNUaetric determination of in litharge. 

MWryity * , , 107 a 

nuBUi and Ndrring .. .. 747 a 

Detemlttaiioa o( volalUe matter in . 

TiiiriiiB 

^ PtimarT^ ' *’ Su 


VtOatllimttoo of Isid oxhte ^ 

Andemw .. .. .. .. .> ^ 

sulphate; Problem of ndw^ Flyimi »» #,,., 80lA 

White . SsadiuisfWUiolsad., 9 0 

Leather. artlflcUl: Manufacture of . (P> iMattrlk, 

and New York Belting and Packing Go. . » ' dUVl 

artificial; Manufactured and d similar jpsMdileln. ■ 

(P) Hcidcl I#Ta 

chamois; Manufacture of substitute for — •‘r (P) 

E6hm 4. .. 8 «Ta ‘ 

charcoal. See under Charcoal. 

chrome- ; Detanning : ^ , 

(P) Immendoerfer 4Wk 

(P) Lamb 497 A* 

chrome- ; Problems for research laboratorlee In 000^ 

nexlon with . White tfBfU 

chrome-; UtUlBlng waste . (P) Bennert .. .. 74 a 

Detection of sugar In . Grasscr . . . . , . 418 a 

Determiaation and l>chavlour of free sulphurlo acid in 

-- — •. Iramorhelser .. 731 a 

Determination of bide substance in . Chamberd . . 606A 

Drying varnished (patent) . (P) Bcbulz and Heyl 78lA* 

industry ; Progress In in 1919. Thompson . . 38R 

Industry ; Projected research Institute for — — - in 

Baxony . . . . . . . . . . 23^ 

industry In Houth Africa . . 04lt. 219B 

-like masses ; Manufacture of from yeast and form* 

ablehyde (P) Bliicher and Krause . . . . . . 242A 

for linings, ospeeially from Inferior portions d hldee; 
Increasing the durability of — ■ — . (P) Hoffmelstof 
and Pacsslcr . . . . . . . . 79$A 

Manufacture of : 

(P) Blats and Blatz 343 a 

(P) Rogers aOdA 

Manufacture of glazed kid . (P) Zdanowskl . . 6(Ma 

Manufacture of tougli and durable iron-tanned ■ • 

(P) Menslng 124A, 199A 

( P) Bterher and others . . . . . . . . 5SSA 

^Canufactmc of waterproof, vegetable-tanned . (P) 

Rechborg *. . . . . 4dOA 

Manufacture of waterprod wear-resisting . (P) 

Recbbcrg . . . . 419 a 

mocha. Manufacture of — ■ — . (P) Forse and others .. 497A‘ 

Rapid determination of nitrogen in . Enna . . TSOa 

Rendering resistant to chlorine. (P) Askenasjr . . 460 a 

Research Institute in Germany ; New . . 4S9E 

scrap ; Majiufacture of food or fodder from — — . 

(P) Bader 78 a 

I Seasoning . (P) Zdanowskl 606A 

Bources of error in Kjeklabi determination d nitrogen 
in and modified method of expelling the am- 
monia. Kahn . . . . 731 a 

substitute ; Composition for use as and for similar 

purposes (P) Christenson, and Johns- Man vllJe 

Co S4 JIa 

substitute , 3fanufacturo of sole- . (P) Von 

Hex nils MSA 

substitutes . 

(P) Drury ^ .. IMa 

(P) Matthaei. and Armstrong CorkfCo. .. IMA 

(P) Miller 419 a 

(P) Waller S43 a 

substitutes , Grinding machines for sawdost to be lued 

for . (P) Marshall S6 a 

treated with ocUuIohc derivatives. (P) Byen. and Pro- 
ducts Byadieate . . . . . . t42A 

Treatment of . <P) Hawkins .. .. .. IMA 

Treatment and utUlsuitiou of scrap and waste . (P) 

’ l.au8dowb and Maguus . . . . 36A 

Treatment of varnished (patent) . (P) Schuls and 

Heyl • 1«6A 

waste ; Manulactun* of hard flooring or insulating Abba 

from (P) Gronroao .. 28 a 

Leaves , Extraction of foliage — with dry and mdlaA 

benzene under pressure. Fischer and KbinstOek 9184 

Lecithin. Purification of . (P) HUdebrondt .. 8184 

Reeoverv of from animal and vegetable substances. ^ 

(P) Baumann aud Grossfgld I88 a 

Legal Intelhgenoe : ^ 

Aluminium wridlng patents ; Alleged ihfr fh g ei aa n t 

of - ^ . aoM 

Caustic so^la contract ^ 

Charter, Allcg»xl Infringement of .. 94lJi, 9S$k 

Contract ; \.'*lldlty of a pre-war 8411 

Copper xnlphate , Corrosion of ship's plate* by 

dl^Mihed 1WI« 84SV 

Explosion ; Usbllity for danrages due to an . , 1189 

Gluooeo , Claim lor damagv^to In transit . . .. ,191 

Liquorice ; Damaged . . • • 

Nai:4]tha; Caxrla^ of heavy’ lOTj 

Nai^tltalene transartions .. WM 

Paftnt , Capital value of a - . • . tHW 

Picric acid ; Alleged damage dos to . . . . 

Plant, Dlsallowanoo claim ogolMt U4ek«s . . ttO 

PoUah IfP 

Reseoroh ; Donations for sclentllic . . 881m;40|tt 

8socduurU transaction , f iln 

Tradsaarka: Action over atmibr «* IfS 

TradamarlblQtOKalgnoafntrtei •• •« nv M 

Wbab oil; Wspwto In onnnoklon wttb — - .r v. 

^‘*^‘****y) 7f?M ^\^'**^'~^****-**^ os 




ili^fj^uiim ^„V^. ’*»«■' 'om.' « 

* .' 'IWB (p) Vott Pont . . .. .. •* 71 

f Bftistnf. 

’'EMWw W f* teuMiwmKt to altn«Ti<^. ICloihe Btei^ 8181 
ffRfiSw; Vto of Awp-ont ■•tociiv* -— - la tpertro* 


vSoTyiiwp-cat *» tpertro- 

Iikot<m«tri8 SiNurot^ •• 

OlMieSDuMBttv or iteo^^ • 

(P) LodM lod other* .. .. •• •; 

, aoUM r llMPMsIam u a leooodary aUndard . Bder 80ai 

XtitAtif : lodnrttial and lt» rolatUm to efficiency. 

Gaiter 

riwj« HOolt and Fncbi 

rawMil of — — . Schwalbe and Becker .. 71^ 

SSwSeat^Uonof in oetluloelo material!. Becker 48^ 

plM-: ConitHatlon^^ . Klaaon .. .. - . 778 a 

and Ha reaotkmi. Klawn t82A. 778 a 

0|Mp Paachke* 778A 

waMtrr^ ndtable for liilnd paper ; Obtaining -- — 

JlOBi Usnlnnilphonlc ackfii of Bulphlte-celhiloee 
waate wee. (P)IeklmOhle Papier und Bellsioff* 

werke 

Ti gwiu ; Behavtoiir of low-temperainre Ur from bHumln^ 

and BOB*lE4tiuninoa! when distilled under 

MdlnaiT Schneider -^a 

0| Bohemian . Schneider . . • • 2 owa 

. (P) Runge. and International Coal 

^PwdneUOorp 3^^ 

CkKhoakatkm of : 

■* ?JJBS ■• ■•'• 

carbonind ; ld«rpUon of gaaei by . McLean . 543 a 

awbonlaed : DesnaHy of . McLean . . 640 a 

Chawotcrtilie difletenoe between low-temperature ^ 

final -I- *ifi oth** ’ tan. Fischer and Schneider 224 a 
C oaiMileoii of meCbod! for prodoeing tar and gaa from 

— . Hofcrwaith 

THHlTlatlrin of — (P) Francke 60 a 

xSvMffiOT of with dry and moist beniene under 

areeittie. Flachcr and KtelnstOck -I8 a 

of WeiM and Becker d40A 

cl owMve content of on yields of ex- 

tact oUaiaed with beniene in a Soxhict apparatus 
•ad ttndw nearare. Ftocher and Schneider 218 a 

HttSuteie of ISSiJee from (P) Oerdca . . 759 a 

adatog : BenlopoMBt of m Oern^y . . • • -74a 

pMeadaMOi aTfrUble for ifaalflca^ in 

ffodttct fa! prodocen. (P) DeoUchc ErdOl A.-O., 


cl lowHemperature tar from and Iti 

™Siir a wmice of iSims oils. Beholder ^ 

Pltedaethmof montanwaxtrom . (P) Elebeok sebe 

Moalanwteke A.*Q. . . 

g ep n at l oa ol into different group! of subrtanccs. 

cad behaviour on dry dlstlUatlou. 


'hrSSioaai'BfiasirM 

UoMtoM! AMinMi lot Iwtoit «» ^oolh*-^ CW ^ 

Batii «. •• •• *• ‘ »•'. TfK 

^a!KiSnaM*for Immlng'powd^ (pJlDdfia SlK 

lineniiU abetltuCe ; Mahufaoturo of . (P)Bekl ..^iSU 

ynoleitm : Mannfaotnre of . (P) Prhet. aad D« Po^t ^ ♦ 

de Nemonra and Co. * 8*1^ 

Matnilng of . FrlU . « . • ♦ • "Si 

abatltttte: Manufacture of ; : 

(P) BenUche Eonaervlenuigige!. . . Igk 

, (P)Eckl 

(P) Ligterink .. *• •••A* 

! Ltnieed oU. S## imder Oils, Fatty. ^ 

World*! Reduction of 

' Llpaa of cMtor bean! and of »ya baana. Barton . . ^ J4W 

^ germinated barley. Maeatrinl . . • • . • • 

pieparatloDi ; Manufacture of . (F) WlllitW^ 

BpUttlng of oil! by mean! of . Sudbomugh aad 

others W** 

! Li<Iuefactlon of gases; Coiin^*c^nt ^ 

temal expansion engine for -7—. (F) Mewes . . om 
oLgases or gaseous mixtures. (P) Sack . . • • • • ■®vl 

^ gases ; Proventing ooatamination with Inbricanu of 

gaseous mixtures used Id . (P) «wes . . Ii 

of mixtures of vapours and grses. (P) Lummus .. IWl 
and separation of gaseous mUiores. (P) Mewes . . 8xiA 
Liquids : Apparatus for effecting conUot between gases 

' ' (P) liarler IT#!* 

(P) Llmroetmann. and Buhl Co. .. .. ®4Si 

Apparatus for electrical treatment of — wito 
gases. (P) Orecnawalt .. •• •' •; 

Apparatus for extraction of . Brauer and 

Ebert •• •• *• 

Apparatus for puiiflcatlon of . (P) Stone 477A* 

Apparatus for raising by direct fluid pressure. 

(p) Ogden 

Apparatus for rapid preparation of homogeneous 

mixtures of . .. •• •• 

Apparatus for separating solid particles from . 

(P) Acton .. /m 

Apparatus for separating solids from . tr> 

derrick , 

Apparatus for treating with air or gases or 

liw eer#d. (P) Bulgln and otliers . ■ - • i75A 

Apparatus lor treating with gases. (P) Sleek, 

lun , and Orucker ^ ' 1 

Binary and ternary mixtures of having consUal 

boUlng points Atkins •• Ss* 

Chsmber for drying — (P) OalUnd -.v *®8A 


(pVoalUnd 


He la aDcail from the Nlederlauslli district, 
gigielder a^JanlMdi 

IMaW^pMdaced tow-temperature Ur from - — . 
iSSiln aad Tropsch .■ ^ • 

lasiigF ; P r o posed tostltute for in Gfcmany . . 


Uhamuer lor arying — ^ . w—uu .. - 

Combinations of pyramidal surfaces for purUleatlon 

of . (Pfoalllet ^ - 

Effecting Intimate contact between gases and - — 
for evaporating, cooing, concentrating, wsabtng, 
and other purposes. (P) ha Bour ,. .. 

Electrical compounding of with gales or otnsr 

coroponenta. (P) Bloom .. 

and gases; Mixing . (P) Morswe # .. .. 

and Bases or vspoars ; Perforsted plate for apparatia 


adds; PotaMi fusloo of 
a tannic iu^ from - 


Ufolg and 

ai^ 


ftOQ KAffiCm • WInlliM 

and gases or vspoars ; PerforsUd plaU for apparatia 

Tor Interaction of . P) F*o»ln(l^- 7T4a 

Heat trwlment ol . (P) Adams. *^7®*“^* ^1* 

and the like ; IntcrmUlng gases .iflJiSSS; S!i 

Means for raising and ^ 

Method of transporting and dlstrlbuUng about 

a factory. Crow .. • • - »*« 

Rotary machines lor treating air or gases with * 

or shw send. (P) Bulgln and oth^ . . .. 7m 

Sspami^lssolvod or suspended partldei from 

Sepslfatlng sdida* from * . i^) ^ •• 

Separating subsUnees from — — . (F) Bharpisa ^ ttflU 
Separation of tsro — — of different deadtua. (F) ^ 

linden 

Treatment of . (F) ElHoit •• ^ •* 

Treatment of with gases. (P) Oreenawalt .. MU 

Litharge : Colorimetric determination ol lead diuxtda 

In . Morgan 

litblnm arsenlle. Schrelnemakeri and De Baat . . 8JIA 

sltteate. Vesterberg •• •** 

Uthograpblc stokes; Manufa^ire ^ 

!! nu 

I . TWi^elAM U harvtss 1ft ttUUfill tUff 


A ht ffnsi ffe ol ~ by soils. Werth and Saw 

(F) Bclmsoth . . 

of burnt in soils. Maclntire . . 


sSBIiMid abr tnlst fur kUns for bumlog 
OHSseke. ttftd Konegm A.-O. 


im nim iw mmm lui s 

Mseke. md Konegm A.-O 

— fa peHs. Crasser . . . - 

sodium chloride tolersooe of wlwat 


r'ldbdHiime tests of — . iflrot • • 

on nitrlfleaiirn ci farmyard manure 


nad Wallber 

tft lOUry ftmaem. (P) 


LHbopouo; Petoottoa tf natural barytsolu 

ii«tHrf*m nra of , (?) MHobefl .. •* 

JmmM, «Wff 




0721 

MB 

S6B 

4S6m 

SOB 

813B 


890A 

742a 


776a 
148 a 


396a 

291T 

366a* 

477A* 

360B 

326a 


327A 

182a 


^ *-*~ two* IndlgeooM 

‘^*0nnl4i4 DmiiBbf* >« A 

Fkto of of •>>>->• 

t4w lompttBton ttudieii, Dowar . . • 

l 4 l]M;le«tit for ebroBometen i Kew — .. 

IrcbboU 

Bud oumlilflcatlon. Abranui and others 

Manufacture of : • 

(P) Blerbaum 010^ 

• (P) Do Cew • 

Manufacture of consistent . (P) Oraf und Co., 

and Flscber . . 

Manufacture of from naphthenic acids. (P) 

Franeke *,• 

Technical and acientlflc examination of . Frank 

for use in weaving, braiding, rope making and the 

Uke. (P) Minton .. •• 8 Ma 

Wire*drawiDg . (P) Westinghouse Lamp Co. 813 a 

Lubricating agenta soluble In water ; Cooling and . 

(P) (^em. Fabr. FlOrshelm Noerdlinger. . 

greases; Conalstency of . Clulow and Taylor 

oils ; Apparatus for purifying aolled * 

rp) Llenart 

(P) Stone 

oils from asphalt 

oils ; Control of . Dubrbay 

oils ; Deresinlflcatlon of obtained by extraction 

of tar, particularly oil-tar. (P) Kdchllngsche 
Eiaen u. Stahlwerke . • 

oils ; Manofacturo of — from osphnltlo materials. 

(P) Deutsche KrdOl-A.-G . and others . . 

oils; Manufacture of fiom coal tar oils: 

(P) Klever 827 a. 441a 

(P) Klever and others .. . • 652 a* 

oils; Manufacture of highly viscous, combustible 
— — from bituminous materials, especially 
lignite tar. (P) Deutsche Erd61-A.-0 . and 

others . v Ji" 

oils ; Manufacture of paraffin wax and high-grade 

villus from lilgh-bolllng fractions of gM- 

produoer and iow-tempcrature retort tar. (P) 
lUgem. Oes. f. Chem. Ind. .. 

oils ; luthods of examination of . RoberUhaw 

oils : Obtaining from mineral oils by naeana of 

aU^hurous acid. (P) Allgcm. Oes. filr Chem. 

oiU; Production of from non-vUcow hgnlto 

tar oils by beating in an autocla\e. Bchuclder 

oils ; Purifying and reclaiming system for . (P) 

De LavaJ Separator Co., and Kennedy . . 

oils; Purifying used . (P) Von Spcrl 

oils; Subailtuto for ; 

(P) Fuchs 

(P) Tetralln Oes • 

oils; Use ilgaite 

Lubrication. Arebbutt 

Oilineas and . Deelcy 

Probiema of . Hardy 

RAie of fatty- acids in 

Theory add practice of -— 

Wells and Soutbeombo 

Lueerne ; Lomob «ef organic matter in making broa n and 

biaek . Swanson and others 

Lumber ; Drying — (P) Pi»b. 

Drying and curing — . (P) Jacobs 

See oiso Timber a»Ml Wood 
LumtoaL Phenylmcthylmalonylurea. 

Luminous phenomena observed in neighbourhood 
graphite plate heated electrically 
temDerature. Hcmsaiech . . • • , • * 

radioacim materials and objects ; Manufacluro of 
— — . (P) Parade and others 

unin teoda: Manufacture of flour, free from bitter 

<1^ Hoffmanns SUrkedabriken A.-O 

ABlaa ; Lost of nutritive matters and alkaloid iro™ ““ 


horn dohndtto or'1 





ICan^actnio pt 

Manufa^m of hydroditerio ndd and 
Beck . . . • • • • 

mixture ; Presortatlon of — — , Kuhttk 

frMnctlon^'gaS^ntalnlng 

manuf actum of sulphur and — iTomvoAgnmm 
chloride liquor. (P) Harburger Chem. WOfW. 
Sch6n und Co., and Daits .. •» 

refractories. McDowell and Howe .. .. •• 

Magnesite; Calcining . (P) Helmsoth 

deposits in Manchuria ** . i LJ ** 

Extraction of oaleium oxide from calcined — — * 
Duschak 


production in South Africa 
Froduction and uses of 


in ito 


T8d 


327a 

146B 


290 A 
223a 


290a* 

222A 


327a 

300a 


80B 

51A 

OlR 

47R 


I ho “ germ } roccss. 


of 

high 


169 a 
286a 
336a 


31a 


525a 


1913-1919 

Magnesium; Addlmetrlc determination of - 

salts. Kolthoff .•*,«** ** 

alloys. (P) Veasey. and Dow Ohem^l Co. . 
or Its alloys ; Manufacture of — — ^th magnestum 
chlorate as by-product. (P) Ashcroft -. 

Detection of . , Elsenlohr ,.u;i 

Determination of calcium and in different 

media. Canals .. ^ •• •• 

Electrode position of — — . (P) ^ward ^ 

Electrolytic decomposition of anhydrous mamaeMom 
chloride and production of chlorine ana - — ♦ 

(P) Ashcroft . . • • • • ' • , 

Mechanical properties and resistance to omoslOD in 

%i«i light iiioy. oi — £jS gM 

copper, nickel, or manganese. Merl<» and otl^ 

powder ; Apparatus for manufacture of . 

Nlcol. and American Magnesium J^r^ .. -* 

powder; Manufacture of — -. (P) IflciH, and 

Shawlnlgan Electro-Metals Co. .. VStt 

Precipitation of the calcium group and . KOttBOB 
as a socondaiyr standard light source. Eder .. •• ^ 

Magnesium ammonium carbonate; Manufacture of — — . 

(p) ** Li peia" Chem. Fabr. .. .. -• •• 

ammonium phosphate ; Mlcxochemlcal two-phase re- 

action for Kun*-kjauae . . . . - 767A 

arsenate; Manufacture of . (1*) Baistow. and 

Dow Charolcal Co. .. .. ** 

arsenide; Manufacture of . 

carbonate, basic; Manufacture of h^lnsulat!^ ^ 

material from . (P) * Llpiria 

Fabr , •• 

carbonate, basic , Manufacture of 
“ Lipsia” Chem Fabr. 
carbonate ; Manufacture of ; 

(P) Klllolt and Stewart 

(P) “ Llpsla” Chem. Fabr. ^ 

carbonate ; Natural In reUtlon to che ml^ 

posltlon. bacterial contents, and cro^proauciag 
power of very add soils. Conner and •• 

chlor^e , ObUlulug as by-produrt to manulaitqre 

of magnesiura or Its alloys. (P) Asljproft 

Magnesium chlorhlc or double f-WorWm ; Manulactuie ©t 

anhydrous •. (P) Ashcroft * ’ 785A 

Equilibria lu the system magnesium sulpha, sc 
chloride and sulphate, and . Blasj^ 
liquor , Produ.-tioD of gases conUlning sulphur soKUMe 
for manufacture of sulphur and mr *■ 

from . (P) Harburger Chem. 


CbezB. 

. 327a, 3«7a 

light . 

334A. 406A, eSflA 

2lA 
29&A 


166A 

TWA 


26&A 


t sludge 

erka SdiOa 


und 


Co. and ])4ltr •• ” JoSa 


2lanufactut%of . (P) How and others 

Manufactory of hydrochloric acid irom 
Behrans . 

Manufaiiure and utlHsation of ■ 


2»dv 

MtA 

d39A 

$17A 


tulBovtuff bitter subsur 

HBttiltMtw of a feeding-stujT rich in proteins from 
. (P) Thoms and Mlchaclls 


671a I 


Mokpoaliloo ; Manufacture of plastic . (P^ ^ 

^SSrH.T» ai«l Co I 

oonteBl \n proteins : BeJatlon of free .amino 
^ groUlM to . Fell* • . a 



8>B 

tlOB 




BBA gHMsi# ' 


(F) 

(P) Balisy and 

SciwreUon of ^ from sodiq® and go^unKilorWtal 

by means of organic solvents. Palkln . . . . 

Magnesium compounds ; Purifying — (P) 

impounds ; ftcparatlng from dolomite. (F) 

MlUhell. andMitcheU and Gren^. ” 

compounds ; Separation oP — 

Vompounds of magnesium and caddnm ograpoiliMiS. 

hydioVlde?*'osl^ing down of by psedi^tafce* irf 

ferric hydroxide. Toporeap . • * • • 

hydroxide . Manufacture of hydrogen a»l|^lde Bffil 

. (P) Beck ;«x • * ‘ 

hydroxide ; Manufacture of pure 

nitrate ; Manufacture of . (P) 

nitride ; Behaviour of towards -- 

an^ carbon dioxide.* Flchter^dftchbUy 
oxychlorhle cement. (F) S^w and ^ 
phosphate; Recover^ pr^lns, 

from acid waste waua from ssalse st«^ ^ 

Ing. (F) Okeecke ^ V. ^ 

i* Maaufaolure of sulphur dioxide from auuNu——^ 

(V> cbMi. r«>*. KiMunj* . • - ■ ^ 

wiipliaW; BqulUbrU in the system mutteiOT dglW*,. - 

•SuunidUoride and wlph^ and 
enluLate ; Mkaufaoturo of (F) IH»tt anil llwff . • * 


•alU; 





M9 


' jFotmirAi. ov TBE'‘sd|#tt' 


tlmSetm ol 


VAAB' 

U$pMk «Noyi ; ^ Von Anveii , . BTA 

DMiMrlalB i Avpmim for tlofeoctlng tomperoiuio .of 

AenuiMmon of . (F) Stojrford 7S7A 

Mpontor wt tmatlng femmt ore*. CP) Quinoflero . . 78S4 

MpMAtOTBi, (?) IhJla .. 620 a* 

•Ud^Umy; VarlAUon of during nUotroi^o 

«, oimfometlons and meltlag of some aotMtancf*. 

Itfitwora 629 a 

) core* ; llanutacture of . (P) Huth and 

Loewe 162 a 

Uabe; Comparative notritlvo value of white and yellow 

. dtoenbock and Boutwell 245 a 

Effect of mould on the oil In . Babak .. 163 a 

gluten meal; Nutritive value of conuuerclal 

John* and other* 381 a 

and maize meal ; Cause of deterioration and spoUhiR 

of , HcKarpe 381 a I 

oil. S €0 under Oils, Fatty. 

silage; Rdle of pontoae-fermonting hnrteria In pro- 
duction of . Peterson and Fred . . . 277 a 

ttoeplng : liecovering protein and phosphates of calrluru 

and magnesium from arid wa>rte uateni from 

(?) Glesccke 671 a. 71)8a ' 

3bdeic acid; Formation of - — liy catnlytic oxidation of 

benzene. Webs and Down-s . . .597 a 

Manufacture of — (p) Wrl't* and others 44 a 

Syntbc&ls of Weiss and Downs RTr 

Malt analyslB ; Applh'ation of formol titration to - 

Langkammerrr and LeN'rlo . . 202 a ; 

Determl^tlon of moisture in Ward 127 a 

extract*: Determination of dlaatatle ]H)wer of - 

iioeenblam ..... 31 It 

Orloding . (P) Schott 7tf6A 

Influenee ol temperature, ooiu'entration. duration of 
mash, and slackness of nutit on starch products of 

extract of 0’8ulll\an 9*. 22T ' 

Mazblag experiments with a ddectUdy modified - - 

LQeia and Schneider 830 a 

uaed for saccharification of univlactous inat* rials , 

4 Reducing anwuut of (P) Deutschland 7«0 a 

Malta** sottttkMM from yeast WHDt&tter and others 79tiA 

M ahtog and brewing. Petit JIoa 

C^Bfc* produced In starch and nitrogenous siih- 

t^nces daring — . Tombeur . 461 a 

gnio; SCeeping and fP) Rummel >2 4 a 

proctei*. (P) Do Far! anrl Peionl 499 a 

Mklto**; PrepAxatkm of — - from stanh Fahh 7iJA 

tjnip . . 456* 

M*H*; Analyses of barleys aud of the — • made from 

them. XJog 128 a 

Meim erfavn; Manufacture of textile fibres from - 

(P) Hammer ;5 <X)a 

Muidiester Steam IVn' A«to<latlon memorandum for 

191ff~1919. 8trome>cr 97 k 

Sfandiurla ; Magnesite and talc de{Mita in . II.ir 

MangMiates: Manufacture of alkali --- 

(P) MrConna*k, and Research falH>rator> 
of Chicago 148 a 

fP) Vanderkleed, ami Hereules Powder Co 448 A 

Manfane**: Alloys of with bismuth, with zinc, and 

wHh stiver Slebe 27 a 

and it* attoyi; M.inofacture of In the «U<tib' 

funux*. (P) Lenior IIhx* 

•4?artwsi alKtys ; Kquiltbriuni diagram of KUlo 7-05 a 

ttetectkm of by means of diplienyi derDatlve* 

Petgf 706 A 

Detection of zinc ami — in presenre of {Moapluitcs 

and Oxalates 8<hmUU 530 1 

Determination of — In biologhal material, arltl data 
on manganese content of human blood aixl tiMues 
• BefQiatzaBd Minot 612 a 

IMflnrciit meiluMls of estliJlAtlog and tlelr use 

in examination of plant aet>r« and similar proiuite 
Wcater *. . 4«9 a 

indiialTy of Oeorgta I 15 r 

DUttt«see of on corrosion of iron and sto, j Rh h- 

(Xdson and PtchardAon * 752 a 

Mwftnnkal ^opertles rimI resDtaurr to lorrcedon 
of roDcdllitiit alloys erf alnmlulum. magn4«bim. .tnd 
— — . Merica are! oflwis I'll a 

dijk^ steel, Improving non magnet h (P) 

Tbenbeit . . 302 a 

ofetelmlta.. »3 r 

m )» Mtit 14aiMts . 32ln 

«• t AippUc* of — 294a 

«M*; Tmrting oxWe — (P) ( levenger and others 661 a 

TifimaA of — (P) tan ArarUk amt Maicr 631 a 

iNMNfvii fenaCiOB leg ifermao* 2HA* 

BtfltnMm SitfomkMn ami Heracbkowitach 602 a 

gl|l^«|| 0 li Og Iron iron by eupfmon Archibald , 

. *564a 

(P) Ainerkan Man- 

814* 

^ „ „„ . (P) American ‘ 

t tftael Co 304* . 

..as mmnnmi MnMtfWMO 0( . (P) tUdtiakl . . 649A* ; 

[0 D mn^TT ujt 

XMitfol fB« fSiS 8u 


AbMrMepowgg 6| wMl 

Igapwt^ Kottln^.r .. 

oommubdi; Add soil* and toxleHj — . Vimdwit 
eompowU* : Actimi of — oiLpMt growth. PMftsr 

‘ and other* .. v 

Manganese dloxldo depol4rl«hig masse*; Begetteratlng 
exhausted — from eleotrlo cells, (P) Klopstedi 
Manufacture of 


idU^ 

606A 

272a 

644a 

109a 


(P) Chapman, and National Carbon Co, 

(P) Westllng 

Manufacture of conducting hydrated black . (P) 

Kills and others xo/a 

Manufacture of electrodes composed ol load peroxide 

or/and . (P) Bardt 824 a 

ore ; I'sos of , . . I7t 

Ihirlflcatlon of . (P) Gravely, and Wlncheater 

Repeating Arms Co 684 

Manganese oxide dcpolarlslag agent; Klecirolytlc manu- 
facturo of higher — (P) Ellis, and National 

Carbon Co ., 7 Ia 

oxide ; Purlfli’atlon of - — for use In electric batteries. 

(P) Buhoff, and French Battery and CarUm Co. 560 a 

oxides ; Manufacture of (P) Lovelace . . . . 689 a 

wdts; Reaction for — DenlgOa 696 a 

sulphate peroxide , Preparation of aud oxidation 

of toluene by it Nakao 626 a 

Mauganlferous ores in 1' H A In 1917 . . 148 r 

ores in I 8 A. In 1918 28«R 

slH/;ate stag; Reduction of . Kern 870 a 

slags and ores; Working up -- - by wet chlorination 

(P) Bayer und Co .. .. 37.'U 

Miipgrove tannin ; Detection of - In ml.vcd tanning 

extracts Schell 496 a 

Mannitol ; Enzymes of 11 ro/i communis which arc con- 

M'rncd 111 decoroiHiultlon of Grey . . 680 a 

Oxidation of by nitrous fumes Votocck and 

Krani 76 a 

Physical properties of and of Its aqueous solutions. 

Braham .. 37 a 

Mannoee ; Feruientatlon of - - by iMdofmnUus peniowt- 

tteus, n. sp lMcr»on and olhers 607 a 

m-TolylhydrAZone of - . Van dcr )Iaar . . 244 a 

Mantles , Incandescence - - See under Incandescence 
Manure, farmyard , InBucnrc of lime on ultrlfieation of 
nitrogen of In arable soil Barthel and 

Benutoson 248 a 

works, Report on (hr mlcai — by thn Alkali Inspector 2761 
3iaiiures. green . Rcactinn of the soil as Influeneerl by 

the decora i>oslt Ion ol -- Howard 419 a 

lnv«>stlgatlon of action of - - lomincrmann 667 a 

Manufacture ol mineral — (P) Jolmaon .. 466 a 

Manniactnre of — fn»m sewage sludge. (P) Young 

and Watson 699 i 

See aim) FertllUer* 

Manutlai romiwsta ; Oecurrener and nature of plant growth- 
promoting substances In \arlou» organic — 
Mockeridge 606 a 

comiasrta; Pixparallon of - wHh j'h(a*j»hatr rock 

aud sulphur Klleft and Harris 798 a 

Manuring ; Plant analysis and - - Mfinter 7S8 a 

Maple products; Analysis of • — bnril ., . 664 a 

sugar See under Mmur 

sugar sand, I'omjxsilllon of -- Snell . 564 a 

syrup. tomia)itltlon of ■ - - and tlelectlon ol adulter- 
ation Snell 654 a 

Marble, artificial , Maiiula«1ure of hUIm of - (P) 

firdnrM)S 298 1 

MarbU's , Pt)V*dca] ami rhrraUal tests of (S)mmenLal - — 

ofl’SA Kessler . . H2 a 

Margarine , iHtfrcilon of co>aJ-t4U' dyes In — GUmour 46iA 

Industry In iKminark ... 322* 

»r the like ; Apparatui f(»r inanularture of . (P) 

BlUhleldl .. ITOa 

or tlie like, Mannlarlute of (P) Hormoeo 68 Ta 

.Hctlnal of irystatilsing (P) Zeutlien and fosTMii 909a* 

Marine alaac. See ‘Seawrtds 

animal olU See under lMl», Fall). 

fibre Reatl aivd 8mlfh . ..lit 

Marl ; Extraction of jiotasslum (onifwmnda from - • (P) 

Hart , , 634 

MaritnUadc , D« term but lion of Insoluble aolkls In . 

th mens . , IOOa 

Marsh gas See Mrtliane 

.Marsh fiabow roc*t', t'unstltnenta of Von friedrlch* 81 A 

Jlfartin furnac-rs See under Funuicrt. , 

.MaclliDiqtM , Trade of - In 191« 191* 

Mash filtration ; Apparatus for (P) Croasmah .. *814' 
Masha* ; Bolling of — ^ under (•reamuw. (P) Nathaii- 

laatttBt A.-0 766 a 

MAMacbnaeita iftitltiite of Taebnolorr ; DItMob of ladua- 

trial OQKoperatk« and Reaeareh of 931 

Match haad eompoaitiao. (P) Maididl .. .. 

-head*; Pvoraaa of tt«a^ (P) ftitbvnh ahd 

DiMBoiMt Makh 0», *964 

r^.rr. «•* 

'ttffifiMh' AV IgMlii*' IhMHw 


SUBJECT INDEX. 


161 


auritfut l^^rtment of .^^culiaie ; Report of 

Trade of — In. 1918 !! !! 

eal ; Removal of bran from whole grain ^or purpoAe of 

making , (P) WNppcrmann 

casurlng charges of gas. «,g., for steiilMng water ; Appar* 

atUH lor . (P) Menzlea and Magrath . . 

quantities of different materials in varylu?j)roix)rtlon8 ; 
Apparatus for . (P) Ixia 


Paai 

437r 

296b 

f8A 

80a 

93a* 


[cat; Determination of added water in mlncjed-*--. Ledent 245 a 

extract ; Dry and soluble raw (P) Chalas . . 3M2 a 

extract and the like ; ICanufacturo of , (P) 

Ohem. Ges. Rhenania . . . . . 17 ia 

extract; Treatment of brewers’ or dlsdllers’ yeaat 

to obtain a food product rciM'rabllng . (P) 

O’ Bull! van and others . . 39 a 

extracts ; Manufacture of products rehcmi>llng 

from nitrogenous animal wasU*. (P) IfUdcbrandt 170A 

-juice preserves; Manufarture of . (P) Nobel 

und (’o. . . , . . . 7^4 382a 

of kkl. rabbit, horse, and seal ; Utilisation of os ‘ 

ffKMl Holmes and Deuel, jun . . 797 a 

-like preparations ; Manufacture of . (P) llllde- 

. . . . . . , . . 

Preservation of . (P) Itemard and Behndtt * 009 a 

Preservation and treatment of . (P) Pejton and 

Ferguson , . 525 a 

.S'm a/so Flesh. 


Ifcdal of the Society ; Presentation of to M P, Kestner 193T 

Medicinal oil preparations In dry form (P) Dunham . * 640* 

preparations ; Manufacture of from basic organic 

dyestuffs and yeast paoteln (P) A -O Haaf und C’a>, 833a 

Meeting; Proceedings of the thirty-ninth Annual at * 

NcwrAStle-ui)on-Tyne . . , . 189 t. 247r 

Melanin-value of potatoes. Haehn . . . . , 422a 

Melinite, Determination of Incompletclv nitrated pfienol 
in mother liquors from — - by means of bromine. 
Marqueyrol and Uarr/* . . 24 ha 

Determiiuitlon of incompletely nitrated phenol in 

mother liquors from . lUdutlon tHtwi-cn 

comiKjsltlon of (heHe mother lltiuors and yield 
of m< Unite Marqueyrol and Caxr6 24 Ha 

Millsslc acid Iftddusrhka and Gnrels .. . .. IRJv 


Meilssyl aleohol Ifeiduschka and Garels . 16;u 

Mellrlto«> , ()ecurren<o of in honey Hudson and 

Sheiwood . . 421 A 


Mercury — ecmlinMd. 

Decomposition of with formation of radium and 

gold. (P) Pere* 465 a 

Determination of : 

Bouton aind Duschak . . 492 a 

Gordon .f S50 a 

Determination of by Gliickmann’s method. _ 

Abeiinann STOa 

Determination of In organic compounds : 

Francois 2801, 586 a 

Wbber 8851 

Effect of atldltion of fatty acids on interfacial tension 

between paraffin oil and . Bhatnagar and 

Garner . . 185* 

Electrolytic cell for oxidising : 

(P) Matbeson 271A 

(P> Mathtson and Kaclin .. .. 271 a 

hydrosols prepared by various methods ; Mechanism 

of formation and prop<‘rtles of . NordJund 41 2 a 

-lead-BfKilum alloys, Goebel .. .. .. H8 a 

ores , Assay of . Place . . . , 519 a 

Prcj>aration of colloidal by cathodic disintegration. 

Gutbler and Webe .. .. .. 8lA 

production in Tuscany and Idria 204B 

sludge from (atalytic processes; Conversion of 

Into metallic mercury. (P) Konsortium fOr 

El« ktrochein. Ind 602 a 

In U S A in 1918 . . Id8lt 

vapour ; I.lectrlcal separation of from neon and 

nitrogen (P) Hkaupy 620A 

Volum«“trk df t< rmlnatlon of Iron, vanadium, and 

when pHSTiit in the same solution. Hinard .. 707 x 

Mercury arsenic eumpounds . ('hemotherapeutlc studies 

on organic — Raiziss and others . . 184 a 

coraiMiunds of hydroxybenronesulphocarboxyUc acids 
and their hoinuloguea ; 1‘reparatlou of — . 

(P) Saotlmrlnfabr. A -G FalilU rg. List und Co. C75A 
comfiounds , Mb rot hem leal Identification of soluble 

and insoluble Donigte . . . . . . 107 a 

M(-r< ury fnitninate ; By-products in manufacture of . 

J.anghuni 281 a. 488a • 

Direct d< termination of in mixtures for detonators. 

Manjut > rol . . 528 a 

Oxalates In . I..anghan8 . . . . . 429 a 

Reactions ts-tween sodium hyposulphite and . 

Dupr/^ and Dupri .. . 414R 

Theorit s n g.trtllng grey and white varieties of 

Langhans . . . . . , . 315A* 


.Mellltlc at Id, M.-inufacture of (P) Ix»rt nt and 

Hausiuann . 427 a 

Melting point ciir\cs , Determination of impurities by iman« 

of - — Whitt} 811 a 

point of hygroscopic substauces , Apparatus lor detcr- 

m.iiliig Itacker . 137 a 

l*olnt methods at high temjK'raturcs Dana and 

Fotrte . 17.SA. 20 Ha 

lK>ints , Apparatus for determination of Dennis 529\ 

IMitnls, IntluciK c of state of tll\ Mon on Meissner 351 a 

isiints, Melhixl of a\olding ttmpt'rature corrt'Ulon 

in tletcrmlnation of — hrunf.-rds . 5H4 a 

r»fr.ufor\ tnatt'rials . Artifliiallv ctK'ltd high- frequent > 

roll for — (P) .Nortbtui). and Aja\ Metal Co 240 a 

Memlx>rsltlp ofAbe ^ociety Io^hs and gains stmv 1912 164K 


M«so|Kit«tultt t.uma. liiiumen, and limestone in . . lOa 

Ownership of oti depohits of 240k 

Trade tif ... . . 422R 

Mesotborlum , Upneent ration of by iTactlonal crystal- 

li'aHon Merman .... . 44»’.4 

Metacholesterol, Preparation of . (P) Llfschtitx .. r)T8A 

3!eta1. antifriction , Sulistitutes for Praetor ills . 412 a 

artlcl. H, Hardening, or liardeniug and tempe-ring, of 

m^Hlles. pins, splkt-8, and like . (P) Imbery 70 a* 

lUbbitt- , Msnnfamirc of . (P) Ba^ry .. Cy5A 

bars etc . Qtiencbing apparatns for use lit anDcaling, 
temi«ering, or otlierwlsc modifying the physical 

characters of (P) August 754a* 

coatings , Improving the adhesion of (P) 

M' tallisator Gi^ .. .. .. 4MA 


Merct rising cotton and artifl<i.il silk union f.'ilulcs fP) depo^it-s ; M.asunnHnt of minimum thlckneas of 

Joins, ailfi Arnold Print M orKs . 542a I*' th< Ir elect r<»nio(i\e force Procopiu .. .. 118a 

eottoivNlsros.- silk unions (P) Jones, an<l Arnold glas^s joints McKcl\y and Taylotf 59 Ha 

Print Work# 595\ 1«P Garia r SfTT 


iTi.4chlucs ; M< ans for cI.m trlially routrolling skt in 

(P) Wild and others 542 a* 

M* ans for supjHtrting and htrcltbinc hose and like 
knltteti fabrli's ujkiu wire f(irni# tluring - -- (P) 

Hawh V ami OthiTs IHTa* 

protvsa , Purification of Most*’ nik,iliDc liquors from 

• (P) Kdttmr and otlicia <V>4 a 

^arn in hank form, Ma< him s for - - (P) Ixird 

and 1x)i<t 1M1A.025A* 

MerehatMllM' Marks Committee of Board of Trade . Ib poit 

of . . 259 r 

Mert'uri4 arhle . Preparation and prcqx rtlcs of - 

bacher ... 8 i5A 

ioilide preparation, Mannf.a<ture of a (P) 

VcfftlrUl 349 \ 

oxide; Elect ndvtlc prf>ductiin of — - (P) Consor- 
tium fIVr ElektrtKlK'm liid .<35 a 

OAhle ; Manufacture of - 

(P) Bruaa. and Bondli A Co T22 a 

(P) Consort luin fUr F.lcktroi hem* Ind • 295.\ 
oxide ; Solubilily of — - In WHltum liydi oxide mdutions 

Fuaeya • .. . „ 402 a 

oxycyanlde. Jones • 2MiR. 

aalia; PfiMipttatlon of - by bAdrt^gcn sulplildc 

JoUbois and Bout lor 543 a 

auiphide; Fusjpn of — — Tlnic .snd Sdikvdo 7474 

Herouro-amino compounds; Manulnctun' of tP) 

Sekmann. and Bchwel* Bcniin- uml Impfinstltut fill A* 

Mcrcuiy ; AehU metric det«rminallo:, of in its salts. 

Kolthofl • - . 707 a 

Aeikm of ether on metallic - . Dott . . 349 a 

BoUara intended particularly for vaporialRg . 

<P) Chinl^al »eeirle Co 809 a 

Ooatlikg meuli with . <P) MM\>y. and West- 

tngtKmae Etertrle and Matkifacturinfi Co IISa 


t.nn- Srr under Gun-tnetai 

mines In Gwat Britain .. .. I8 r 

ol>Jirts; Piwuction of cast . (PI Kohler Co. . 117 a 

pijs-s exp<j|4 d to high tcini'eratures ; Protecting . 

(P) HKiniM r 861 a 

l>olWus , t leaning and polwbing powder f rorn oeUuloeo 

liNdrate for use in w (P) Blaight and others 16 a* 

slieets , Annealing (P) General Ek'CUlc Co 690 a* 

turnings, Pnxtuctlon of briquetU-s from -e . (P) 

Magnet -Werk Gcf .. 303 a 

tessels . Csmllng with bakdite (P) AmstAdter 

Milrfabr Windcshcim* and ten Doomkaai- 

Koolman •. , . 53 a* 

white, tsiatlng iron and steel with :• 

(P) Haaa .. .... 493 a 

(P) lUley . ... - .. 416 a* 

Metaldebyde as fuel (P) KlektrUitAUwcrk Txmxa T. 714a 
M^ xie of p> rogenic doeompoeition, at high tcmperatare«, 

of - Peytral 206 a 

Mitrtllic articles. Method of developing defccte in . 

tP) Bnesd and Co Tton Works 30 a, 196a* 

artiiies. P^^ 1 M'r^at ion of — — (P) Jeneon 694 a, 788x* 

(vvailnoa ; DeixMllng on inner walls of tubes etc. 

of small diameter (P) Mylo SOa 

etm}x>unds : Manufacture of 

(PI Brs'ser and otliers .. 2SA 

(PI Slngina»t«r and other# 22 a 

dei>oslta : Obtaining aAihcn'nt by the apraylug.. ^ 

proosM (P» Metaliisator Ge« «7 a 

j>Acking.s ; Bulxlivkllng metal Jot use in jdaotio . 

tP) Lew'lckl, and ChemU'arFonndaiioik, Inc. .. 88 Sa* 

jxiwder# ; Manufacture of . (P) Odam . . 6014 

rvflt'ctor*; Manufacturo ol . (P) Oovaper-Oolea 82 Sa 

surface* ; Coating with load, tin, line, ot Ihotr 

alloya. (P) BerUn-Burger RiKAkwork A.-O. .. tOU 
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lorfMM ; ToaUag for TArlaUMUi In oompodUtn. 

(P) AUgemTbektrbltAts-Qes 41S4 

MeUUttoromi mnterlnls ; Treatment of . (P) Hovlnad ’ 

and Frankfort^ 416 a 

Metnllolda caIaMo of being voI»tillMd by heal; Rapid 
t BMihod for collecting and oharacteriaing lltma 

of . Braly 86U 

llataUiDgioal apparattui. (P) Greenwood 46dA 

foruoea. Ste under Pumacea. 

Botea 14B 

■ (P) FoM and others 488 a» 

(i>) Qreenawalt 540 a, 540a, 575a 

(P) Greenwood 456 a 

(P) Kovland and Franklortcr 415 a 

producta ; Treatment of complex . Hominel . . 160 a 

reduction process. (P) Konk Hydro-Elektrlak Kvael* 

atofaktieaeiskab 2S8 a 

leeeateh ; tfethoda of . Heycock 286 e 


Metali e m lta ir a d . 

SxtraoUon of . (P) Dalai 

XxtraoUoo of from orea : 

* ^ <P) Qreeaawatt . . 


MetaUttifj, noD'ferroua ; Progreaa in - 


- in 1910. Wagner 


tali ; Add-roslstlng - 

Alteration of 

Ludwik . . 


— . Matlgnon 

by cold working and alloying. 


Annealing and melting without oxidation. (P) 

Barth UTOa 

Apparatus for extracting from ores etc. (P) 

Godfrey 60 Sa 

AppUcatlona of variations of hydrogen overvoltage 

with pressure to solution and deposition of . 

Kacinnes and Contleri 116 a 

Asoertalnins tlu* hardness of . (P) Schneider, and 

Schneider et Cle 735 a* 

Atomic structure of in solid solntion. FelM 116 a 

Autogenous cutting of . (P) l^eotscbo Wlidermann- 

werke, and WsWeek S03 a 

Bearing containing calchtro. Hart 630 a 

Bearing of structure on breakdown of . Myers . . 7lm 

bearing ; Study of cast xinc allon with special reference 

to their use as . Gleren IMa 

Booth ele^rio rotating furnace for melting . 

Booth 115 a 

capable of being ^oiatllked by heat , Bapid method of 

oolleetiQg 1 ^ characterising fllms of . Braly 351 a 

CIbafIng mokcD . 

(P) Earnsiiaw «6 a 

(P) Kohler and others 1«'-1 a* 

(P) McKoight. Jon 803 a 

Coated stnin'hardeoed . (P) Whitney, and 

General Electric Co .. 80.1 a 

Coating articka with . (P) Do Dodseele et Cle. 7HrtA 

Coating with lead ( P) Mootag und fJube . . 303 a 

CosIlQg ^Ith mercury. (P) McCoy, and Westing- 

boose Electric and Manufacturing Co IISa 

Oostlng opoo metal or other ronductlve flat 

sorfaeei for eiectroCyping for printing work or 
other like porpoaea, specially applicable to sound 
rep^oclag records and the like. (P) Harris .. 23 Ba 

Coating wUh metals. (P) Uppmano , . 371 a 

Coating sliset • — wKh tin or other metal on ooe ilda 

oady ; Machine for . (P) Posranda , 80 a* 

Coatte by spraying with finely divkied metals . 

in MetaHtaalor (km 457a 

Coating sobstanees having greatly developed surlsoe 

wSb heavy or wHn iosotubie salts thereof. 

(P) BeehhoU 8S8 a 

co m po^ : Manufacture of plaice and larfe sheets of 

. (P) Martin, and Comp Bete do Bi-Metal S86 a* 

OnMaet po tert iala and dkkctrlc capacftlM 0^ In 

mlntlon to oociualoa of hydrogen and bydrofeiia* 

ttou. lowM 550 a 

Comsloo of i«»» 

Oor^Mloa ot, . Bailey HBa 

XMeeilon Mtd determVnailgn of by meam of 

ttRrownapibtholi. Brenner 250 a 

DoTtos for heat-Areattng and quenching . (P) 

Bally and otbeys llBs 

Drons-loMsa In meHlog . Bebuis and Winkler .. 301 a 

ductile; Maniilad^ of wlm or tubes of . (P) 

WelBi 270 a 

Xflbet of tamlwratare on mechanical properlkM of 

lAn 661 a 

jBIeetrie are fnmace (or tnelttng . (P) Moors, aad 

nttaburgh jEsM^Mering Works 105 a 

Beclyknl fusMlvliy of dilute solid solotlom of metali. 

Jforbury «8* 

Iluctiudhsfmirii predphattoo of (P) lioldea 457 a* 

Blurt imTnrmttlnw nf . (P) iaeombs 725s 

JSSSSSnSr^Uiag by means of tbe electric 

«s«, (PI Boome 7 JWa 

Xlifltyodrt iar uleeirolrils iwwvsry of ; — from 
MlutloM. (P) Ortiful Mlniaf and lavestuMUi 

OM, ,, •MOa 

Uselfodou mC nuidluf rods umd to s^irt^aad 
^prt^ ihd Alloy WsUtog 

wKlIout Urn sue oi * * 

M uftonMl rt w u t 

H.* 

^ •• ♦‘‘A 


I (P) MUlMr *s * i' • s . t i 

fenona ; Testing hardness ci — . (P) Wild 

Film colours on . Tammann I 

Fluidity of — t Saltl And Hayashl 

Fumaoea for heat treatment of : 

(P) Brighten and Peakman 1 

(?) Ounnlngham, and Stein and Atktoaon, 

Ud 1 

Fnrimcee for heating or annealing . (P) August 1 

Furnaces for melting . (P) Harvey . . ] 

Furnaces tor melting and refining . (P) Cohen, 

and Oatterall I 

Hardness of by the ball test. Baker and Bussell i 

Heat treatment of . (P) Snead and Co. Iron 

Works ( 

Heating In a non-oxidlsing atmosphere, with 

avoidance of production of mill scale. (Pi Melser i 

heavy ; Acldlmetrto determination of In tbelr 

salts. KoltholT 

of higli melting point ; Manufacture of artlclea from 

. (P) Helmann 

of high melting point ; Bevnrburatory fumaee for 

•melting . (P) SchmbI 

Increasing Umk hardniws and tenacity of and the 

ease of their working with cutting tools. (P) Soe. 

Anon, des Uslnes Giollni IClA, 

Inillcating the condition of magneilsabia during 

heat treatment (P) Mild and Barfield .. 

Introducing alloying materials toto molten . (P) 

Pact, and General Kloctrlc Co 

light ; Recovery of from turnings, residues, and 

ashes (P) Hess 520 a, 

of low pM-ltlng points and dillerrnt specific gravities ; 

Apparatus for sepsratlng mixtures of . (P) 

Hoffmann 

Manufacture of by the alumino-thermic method. 

(P) General lUectrIc Co . . 

Means of testing hardnew of (P) Haigh 

Measurement of electrical conductivity of at 

high temiM-raturPS llaughtou 216a, 

Melting, and tneitlng aitd rwtudng . (P) Bennett, 

and HcovlU Manufatinriug Co 

MetasUblllty of as consequence of allotropy 

and Its slgnlflcancf' (or chemistry, phyvics, sod 

technics. Cohen snd Bruins 

Method of making cast malleable. (P) Webster 

noble ; Gbuinlng from very dilute soiutions. 

(P) Zander 

non-ferrous , British Louis 

non-ferrous ; I)|p*cussloo on corrosion cd — — - . . 

non-ferrous ; Melting in the electric furnace. 

Collins . 

Doo-ferrou* , Research and Industry of , . 

Son fcrrwBi used In clkemkal plant. Rhead 

Plstlng (P) Piersal 

Portable spring -actuated devices (or testing hanlnma 

of on Briosli system. (P) Falrholioe and 

others 

powdered ; Manufaciore of tor use as catalysis. 

(P) Kills 

preckitu ; Preventing dhtortion of at temperaturrs 

higher than their fuslag points. (P) Pevihko, and 

Dentists' Supply Co 

PrrcIplUtioit of from lolutloiw (P) Gordon . . 

Preparing to bo falvanhwd or coated. (P) liar- 

nel^ and fay 

Preservation of . (P) JenMa . . 694 a, 

PrsveatM oxidation of moftsn . (P) Mrlntoab . . 

Prism hardnesa of . Haigh 

Reclaiming and reftntog . (P) Paitrl^ .. 

Recovsring from natoral walera. (P) Bagel, and 

Cbsmlcal Foundation. Inc 

Recovery of from ores. (P) Wsldi. and 

Intematlonai PrsrlpItstUm Va> 

Redartkn of to prnrdsr. (P) MsUor .. 

Refining . (P) Restrasna 

refractory ; Enclosing tdacas of graphite to — — . (F) 

lalDg aad Borofakf 

refractory ; Process for drawing . (P) Hlaansotd, 

and Toyo-Ksgsku-Yakln-Kabnsihtkl-Katifwi 

Removing ImpurHIes (mm Broken . (P) WWtn 

Bemovtog oxygen, sulpbar. and pfmspbnma from 

moiUn . (P) IteuiscJb-l.uxetnburflAolM Bsrf* 

werka- uiwl Hfittea A.-G , and IfUpsrt 

Removing slag from baths of moHos . (P) Tblal, 

and Chemical Foitoilallon. ine 

Beporto op standardlsaUon of . Doartodud and 

OtbSTS « 

RavsrtMMratnry fumaosa lor msHliig . (P) WOM , . 

SotathM of to acids as relalad to corrtNlan. 

Rirhardson 

Bibdivldtog tor PM to Ptostle msUtlto pa oFto p 

(F) Invtekt, aad Charnksii fosiadaUon. Ino. 
Thsnnoslttiile pow er of ptun PMalrti . < 

TrsnUnm of 

ARd (toMtAl* On.'* 

tmnMMM «( — ,A«I «C Molior W 'l i ii lW w^iAii Hunt , 
to MtMito tMimimy .. 


414a 
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Iffitiili iwnfititixf. 

Vm ^^ot^nloaolvento In qa&ntKattre MpantJon of 

V*H^lon of Uiermai condactlvlty daring taiion of — — 

Konno . . , ^ ^ ^ ^ 

ICetMtumk add ; golable . Kreii . . . . 280 a 

Mo t h n n e and air ; Horizontal propagation of ftaxno in mix* 

t™of-— . Miuonand>^lor .. 18lA 

and air ; Ignition of mlxturefl of by the impnlslve 

electricai discharge. Wheeler . . • . . 692a 

nod air ; " Maximum-speed mlxturea '* of . Pay- 


Motrolao for determining rubber content of latex. 
Mexico : Goconnt and cobane nut production in - 
OeologT of oil-Aeids of . Brennan 


Mlner^ output of 

Pctroloam production in 


and air; Propagation of flame In mixtures of . 

Vertical propagation and propagation in currents 
of the mixtures. Mason and Wheeler 


775a 


Behaviour of at high temperatures alone and in 

contact with other constituents In flrodamp ex- 
plosions. Winter 740 a 

Equilibrium between carbon, hydrogen, and . 

Coward and Wilson . , 94 a 

Interaction of chlorine and under the influence of 

light. WhUton 384 a 

Latent heat of vaporisation of . Satterly and 

Patterson 639 a 

and nitrogen ; Composition of the vapour and liqiiid 

phases of mixtures of . McTaggart and 

Edwards 639 a 

Oxidation of to formaldehyde. (P) Bailey 426 a 

Uniform movement of flame in mixtures of air with 

mixtures of hydrogen, carbon monoxide, and . • 

Payman 95 a 

Uniform movement of fl^e in mixtures of nitrogen. 

oxygen, and . Fay man 181a. 

Methyl acetate; Convenilon of methyl chloride into . 

WhUton 384 a 

Methyial ; Interaction of with unsaturated cyclic * 

hydrocarbons RadcilfTe 259 a 

Methyl alcohol , Conversion of methyl chloride into . 

WhUton . . . . . . 384 a 

Critical study of methods for detection of . Oettler 613 a 

Dangers of consumption of . Hunt . 38E 

Detection of by formation of methyl p-bromo- 

bentoste. Autenrleth .. .. .. 585 a 

Detection of In spirits, llasse 345 a 

Determination of ’ 

Heldttsebka and Wolf 558 a 

Sohryver ami Wood 73 r. 466a 

Differentiation of ethyl alcohol and ' 

Pannwitz . 

SaboiHschka 

fermentation ; So-called Von Uppmann 

Manufacture of . (P) Christiansen . . 

Manufacture d formaldehyde, methyl formate, acetone. 

and by dry dUtillalioii of formates (P) 

Hofmauu 

PolsoDiug by 

lU'semrch In connexion with synthesis of 

Methylamine ; Preimratlon of from ammonium methyl 

sulphate. Denham and Knapp .. .. .. 384 a 

Methylated spirit. 5ee under Spirit. 

Methyl bromide; Pn>paratlon of from dimethyl sul- 

phate. Boulln and Simon 

Methyl carbonates ; Cblorloatod Kllng and others . . 

Methyl chloride ; Afitiseptic action ol Salkowskl . . 

OoQVerSloh of Into raetlijl aKx)hol and methyl 

acetate. W’hUton ... 

Manufacture of mlxtun*A of <’th>l chloride and for 

use as solvents for extrartloo puri*o«<s. (P) 
Henning 

mparatlon of from dirootliyl sulphate. Boulln 

and Simon .... 

Methyl chlorosulphonalc ; Actlcm of wn^r on Guyot 

and Simon .... 

Methyl derivatives of arylaraluo corajounds ; Manufactare 

of . (P) BLkUho 

Methylene chloride ; AntUcptlc action of SalKoabkl 

Methyl ethyl ketone ; Production of from «- butyl 

airohol. King .... 

Methyl formate; Manafacture of formaldchydr. methyl 

alcohol, acetone, and - - I d-y distillation of 

formatea. (P) Hofmaun 

Mrihyl formatea; Industrial tblorlnaUxl and ihclr 

analyshk l>ei*ploe ... 

H-MothylbexaiDethrlenetclnimlnp. Msnufsetum of salts 
of . (P) TiK^unke. and Chemical Foundation, • 

Ino, 

Methyl ormnire : Bffrci of change In trmperstu^ on l^lour 

et wit M P** of and on a<'cursn' ‘’f tlfrslloos. 

TUard and WhUton . .... 

M Indicator. Macft .... 

Meihylpeiletlertne. 

Methyl red ; Preparatloo of . l>esv\rgncs . . 

Meth^ /Metm-acrtytgiucosiiloaathraullaie; SynthesU of 

. Kanm' and Weldniann 

^-Mettiylhaiballlfofone ; FormaUon of 

merigaost^ add and lu esters, ArregOTte and 

XMili gfiUNi ; mtpod Oh compaUqry adoption of to 


•. . 1161 . 

Mica, chlorite ; Use of in terra-cotta lilpe. Wilson . , 

deposits in Sao Paulo. Brazil 

production in South Africa 

sriiUt for lining cupolas and steel converters. Boswell . . 

Mlcro-fnngus ; Growths of on rubber. Scott . . 

Micro-organUms ; Toxicity to and chemical potential. 

Miller 

Microscopes and accessories ; Exhibition of . . 

Microscopy ; Discussion on 

Mildew ; Non-toxlclty of copper compounds for . 

Villedleu and Vllledlcu 

Testing reslhtance of textiles to . Levina and 

Veitch 


PAOh 

IMA 

221k 

S04K 

400B 

28»n 

IHK 

287a 

688A 


38a 

245a 

7J2a 

350a* 


313a 

IdlR 

379R 


312a 
206a , 
702a 

384a 

8:13a 

312a 

466a 

511a 

702a 

134A 


313 a 
205 a 

% 

802 a* 

316a 

61lA 

638a 

eilA 

S4Sa 


7MA 
84k 
84k 

799a 
292a 

MUk; Acidity of “ ropy ” . Freear and Venn . . .. 608 a 

Action of colloids In reductase test for . Ekhwald 346 a 

Alkali-forming baLi/erla in . Ayers aud Others . . 39 a 

analysis. Ambuhl and Weiss . . . . . . . . 464 a 

analysis , Applloaflon of Ackerman’s refraction method 

to — — Laugkammerer . . . . . . . . 39 a 

Apparatus far abjmlslng and drying . (P) Chem. 

VorwertuugHgeg. . . . 581A 

Apparatus for granulating or finely dividing . (P) 

MacJ^achlan . . . . 89 a 

artificial. Jlanufaaure of . (P) F-rsIcv .. 882 a* 

Carbon dioxide content of as a basis for distinguish* 

ing heated from unheatod milk. Van Slyke and 
Keeler . . . • 499 a 

Carbonic acid and carbonates in cow's . Van Slyke 

and Baker . . . . . . - . . - • 130 a 

Composition of sediment obtained In Gerber's bntyro- 

raeter In determination of fat In . BeUs and 

Dlessclhorst 89 a • 

Conditions causing variation in reaction of freshly 

drawn . Van Slyke and Baker . . . . 130 a 

containers . . . . . . . . . . . • ISIE 

Decomposition of hydrogen peroxide by m icro-mg anl s m s 

extracted from pasteurtsed . Fouaasier .. 204 a 

Dehydration of . Wright .. .. 128 r 

Desiccating . (P) Stutzke, and Buhl Co. .. .. 702 a 

Destruction of bacteria in by electricity. Beattie 

and I/ewU 292 e 

Detection of abnormal based on hydrogen ion con- 
centration. Baker and Van Slyke .. .. 130 a 

Detection ol added water in by means of the re* 

fractoineter. I tz . .. .. .. fl08A 

Detection of hydrogen peroxide in pasteurised — — by 

mexns of guaUcum tincture. Fouasslcr . . • . . 204 a 

Determination of added water In . Ooldan, Jun. S9A 

Det-criuination of fat in •. (P) Hdyberg ,. 277 a, 831a* 

Determination of keeping quality of . Baker and 

Van bivke ISOA 

Determinatiun erf lactoee in altered . HUdt .. 169 a 

Differentiation between poor and adulterated , 

Hodgson . . . . . . . . 810 a 

dried ; Freightage charges on . . . . . . 22SE 

Drying and thickening by means of compremed air 

and heated air or gases. (P) Oalland 277 a 

Evaporator and pasteuriser for . (P)Eafl.. .. 783 a 

-fat. Manufacture of . (P) Pheipe and others .. 798 a 

Heat coagulation of . Sommer a^ Hart . . . . 130 a 

I I mprovement^nd treatment of . Baseb .. .. 608 a 

‘Influence of J^WHy of on velocity of inactivation 

of the oToxydase by beat. Douma and Van Dam 169 a 

Influence ol lorroaJdehyde on analysU of . Porchor 346 a 

Influence of various carbohydrates on curdling^ 

Aariieuheim and Stem ^ . 656 a 

Limitations of reductase test iot determining quality 

of . R^n , . . . 796 a 

Manufacture of condensed and evaporated in New 

Zealand 

Manufacture of humanised — . (P) Tlmpe .. .. 526 a 

Manufacture of reconstructed . (P) BosarorUi. and 

Bof>ton Floating Hospital . . . . a . • • 626 a 

Micro-organisms persUtlng in after pasteurisailoa : 

1 thc'lr rftle In decomposition of hydrogen peroxide. 

, Fouasslcr ,• W7 a 

Pasteurisstlon of . Orla- Jensen 666 a 

powder ; Manufacture of In New Zealand . . lUK 

Preventing the souring of . (P) Marcus . , . . 4^ 

Process for removing cream from -7-7-. (P) Clavel 40 a, 78a^ 


(P) N. V. 


product ; Condensed « (P> Dick 

products : Manufacture oi artiflcial - 
Jurgen*’ \erpcn Fabr. .. ' ’ 

records; Interpretation of . Monler- W llllanis 

semm obUlned by spontaneous curdling Grossleid . . 

Bomm , Preivaratlon of for refractoroetriKB Wsa rn- 

raeuts. Ambahl and Weiss .. 

sour , Gerber's method of determining fat applied to 

. Day 

Sterilising and pTfeervlng . iP) Moecrop.. 

sulwtltute : Manufacture of ? (P) Moeea . . 

sugar. Lactose. 

S'llirfiuric acid unsnltaMe for use to deturmtoaUon o< 

fi^t in In Qerbor's batyitMnetcx. Botoi 

TreatoMnii a< . (P) Boel 

W'aterHKiIttble vitamtoe to — 


466a* 

671A 

146k 

6&6a 


sIbA 


8374 


(Mbonie awl Meodri 4224 
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rial 

IlUboard ; Impngnfttlng uilclM of to rasder them 

wAterprool. (P) 8U^t eod Lacy 14 a 

KanofacCore of IlKht-welght from bark of tre6e. 

(P) Zimmermana S0a 

llmoaa bark ar;d tanning extract ; Sugars In . Hanrey 242 a 

(loeral constituents in organic substances ; Determination 

* of especially in those containing phosphorus. 

Qrossfek! 470A 

oils Sm under Oils, Hydrocarbon. 

output of Volted Kingdom in 1019 3fl2Ji. 441R 

Eights (Acquisition) Bill , 1871 

royalties ; Nationalisation of S84i 

waters. Nos under Waters 


illnerals ; Colloida) colouring substances in ■, Doelter 155A 

Development In production of during last 25 years. 

Merricks mi 

Micro-analytical determination of carbon dioxide and 

water in . AlmstrOin 17 «a 

ifiner's safety lamp. Cadmsn 1451 

tflnea and quanies : general report, with statistics, 1018. 

Part II. Labour. Part III. Output 03i 

and quarries. General report with Htatlstics, 1010. 

nrtll. labour. Part III Output .. 441i 

lining Industry ; Report on non-ferrous , . , . 207i 

Ministry of Mines Bill 240i. 204 b 

Mists, artificial ; Production of Intense . (P) Weiss 

and Verdler 4dOA* 


Mixing and/or agitating machines (P) Brin}cs and Good- 
win, Ud., and Harris 504 a 

apparatus * 

(P) Brayman ... 2i«A 

(P) Fiorinl .... 500 a* 

(Pi Grey . . ... 255 a 

(P) Johnson .. 7S0 a. 77Ja 

(P) Webb, and Bancorae ver Mehr Machlru'ry 

Co 28 :a 

apparatus. Combined vacuum drying and grinding 

Of and (P) Ablett 43flA 

apparatus for granular, powdered, or like material 

(P) Bevtn and Rawsthoroa . 170 a* 

apparatus; Grinding and . (P) Kaddox 5U8 a 

cacao, chocolate, or the like ; Apparatus for 

(P) Postraoecky . 4fl.5A* 

calculations Helbig 1 a 

and comminntiog materiaU, eg, alkali silicates (P) 

PhilUps and Rose . . 748 a 

of concrete aggregates and mat« riaU of a limltar nature , 

Apparatus for dry (P) l.ea Wa 

concrete ingredients or other substances , Machines 

for . (P) Kiddle . . 217 a* 

gases and iioulds (P) Morawe . OtOA 

of gases with hqukis or solids , Apparatus for latea«lfying 

the .jiutuai action one on the other during 

(P) 8oc. Anon. I'Oxhvdrkioe Fran<;aUe 7! I A 

and kn^ing machines (P) Aeschbach A.-O 32tA* 

and like machlntA; Scrapers for use In . (P) 

Shaw, and Shaw aiui Co 35 «a* 

liquid Of semi-liquid materials , Apparatus for agitating. 

circulating, and ( P) Coles, snd Allen and t o 144 a 

liquid, semi liquid, or viscid materials , Machine for 

. (P) 8<jrwthagen 2 a 

liquids, gases, ami the like. (P) i'>mman 507 a* 

liquids and solUls in powder or granular form. ( P) 8ti* r 53 a 
materials with fluids . Apparatus for - . (P) Uiomis. 

and Arilogton Co. 1-biA 

mjOs snd the like ; Means for discharging contents 

from . (P) Ott . . 59Ia* 

mortar, concrete, artd like material (Pi CWalot fl5A 

oils ond other tlqnids ; Apparatus for Bhcring and fK 

. (PI Cox . «2A 

operations . Means for feeding material through a 

routing cylinder whltar »nb)ected to . (P) 

hOBsthMm 

and siftln;^ powderwl and graniilatcd Substances , 

Appar^us Pw M’) Ynuug 824 a* 

Subjecting material to <henilc«] treatment and grinding 

or and . (P) Ablc^ g-lla 


MoUmm.— OM fhMted. 

Production and uses of . West 

Pyci^rocto^for determining specifle gravity of . 

Recovery of by-products (roi) waste liquors from 

Stellen'a prooeu uf desaccharifying . (P) 

Bradford and Broadiiead 

Standards for df.Terontlatlng between American table 

ayrupe and . Owen 

Use of sf fertiliser. l)e Somay 

Molecule ; Structure of the in crystalline solids. Bragg 

Moier. See Klewrlguhr. 

Molybdenite ; Flotation of . Oliver 

Flotation process for recovery of . (P) Thornhlil. 

and Cieneral Engineering Co. 

ores ; Occurrence, detection, and detormlnaiion of 

rooiybdHe In . Bouardi 

Molybdenum ; Application of rotating tine redactor to 

determination of . Scott 

articles ; Manufacture of (P) Relmann 

-cobalt-chromium allo>’a; Analysis of . Camp 

and Marden 

Colour reactions of . Barblerl 

Detection of by means of xaniltlc acid. Koppel . . 

Detcrrabiatlon of — in ferro-alloys 

Gravimetric determination of as sulphide. Sterba- 

BOhm and Vostrebal 

-iron alloys , Manufacture of . (P) Deutsche 

Mol>bdaen-Werke 

NcAes on . Larable 

Qualitative and quantitative tost (or • — - in steel atKl 
iron Malowan 

Recovery of ~ - from its ores (P) IWmer .. 

R<;versibie resetion of water on . Chaudroo 

-steels bargent 

Moiybdeaanr compounds ; Extraction of from 

yellow lead orert. eg. wulfenite. (P) Deutsche 

Molybdacn-Werkn 7241. 

Molybdllc , Oci-urrenre, dcU-<-t|on. and determination of — — 
in jiaitl) oxidiw‘d moiyMenIte ores BooardI 

Momordua cocAlncAmcnits seeds , Fat of . Corfleld 

and t'alnt ... 

Monaille sawl , Decomposing - (P) Clwm. Fair 
llelUgens*-!' ill Imott u Remit*i 
saml . Recovery of thorium from — . (P)Bemdt. and 
IJttdsay Ugiit t o . . 

Momd metal . Rapid analy'sis of 

Moaoarylamln<M{utDones , Mantifac-turc of — (P) Becko 
and others ... 

Monoary lar*<'nl(>us halbles , Manufarturr of . (P) Poixj 

Monoazo dye-rtuffs. See under Aro dyeatuds. 

Mooobronioaixdone , Manufacture of -. (P) Riedel 

A -G . 

Monobromoketones ; Manufacture of (Pj RIedrI A -G 

Mooocblornacetlc ackl , Contlntmus prejiaratlon of - 

from trichloroethylene (P) Comp Prod (’lilrn 
d'AlaUetde ia Camargue 

•■Mmioglyrt-rkles . Hynfh»-*l'* of - — KUciier ami otb« rs 
Mono-fl-bvdroxyctbylarBlnoli ntolc esterv ; Manufacture 
of ' (Pl.Hoe (’him I stfAes (Ju Rh/>ne 

Mootan wax , Behaviour of towards osone. Fla<'her 

and Tro|wrh 

Determinalion of saponlflrallon value of — Ralva- 
terra 

Extraetlon of (P) Boflmann 

Prisluetlon of -- In^m lignite. (P) Uklieck’srlw 
Mimtanwi rk" A -G ... 

Resinous constituents of - - Msrrtts.-M»n 
8lxJr>g fiaj^r by meatwi of - {}’) Klemiu 

Mordant salts . Dlstox-iat Ion o( -- by relluiose itebwaRve 
Tinctorial - fP) '*rfas and Vegas 
Mordanting value of tannins of galh, sutnaeb, mvroIialaiM. 

dlvl dlvl, and quebrarbri , Rutative 

VI Ivlutn 

Mordants, Manufacture of (?) Iiopi'i ami Quaglia . 
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886& 

620a 


655a 

120a 

420a 

mu 

412a 

7884 

flaoA 

630a 

90a 

753a 

40a 

8flA 

eOOA 

S51A 

620a 

402a 

27a 
230a 
105 a 
020 a 


823a 

030a 

103a 

lOU 

517a 

157V. 

300a 

527a 


38.''A 
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83** 

7u0a 

280a 

55a 

22nA 

57:a 

8Mt 

l:tMA 

1.5v 

58* 

2VU* 


4O0A 
625 V 


Mhetores; Graphic ealnilatlons for . Ostwald 321 a 

erf liquids ; *hpparatus for rapid preparation of homo- 

geneotM . Jolll.-ols Mt 

Twt for llrolt of Incorporation in Perman 145l 

Motafamf^ textlia flbres and other materUls (P) 8ineth«rsl 01 a* 

Mtdgttm totttvut of rerwUa ; Automatic InfiWtor of . 

Chopin . . 707a 

DofMmhuitiOQ of in rereah Nrlaon and Hulett . . K.Pa 

Deictmhiatloti of in coal rig MybHl Jir,7A 

llelenttlMtloo of — - in foodstuffs Mtutterhelm and 

Lasiti 499 a 

Vrtermhmffkmetl In sofld materials (PlMeAHhtef Tons 


fa aoflil MMrata ; Eelatioa of to phrslologiralo 

am tiaMUe* for p**iita and to the relative plant 
ptodaefAg vain* o< vadotM salt proportions, flhive 24tA 


eaa»> ; 8«par»tkMi of poUaatam salU frmn coke or 

ash oMalaad from . Voa (MieU , . «25a 

Mao- ; ffmar gratala ftasi IM ortgia aad deter- 

MimaW Kakhoven mi 

a trm . PHaaia 

DfftsiSiaa^ of '4ht IP^ tttiw la .. Vm 

l^lNaaaa .. T 4S9a 


.Hnrinda rdrt/fdta Conit itu> iits of 8im<insm fitOA 

Morine , Dlfferrntlatlon of qvieri-itrln at>d - - Justht* 

Mt»elkr 816* 


Motocto , Minerals from vL'r 

iqiMpbate diqioaltA in 32nR 

Resown es of 

Reiwmn'rs id ipanlsli — .. 2211 

Morphia, Supj-lkvt of — 187 r 


Morphine . Iktermlnatlon of - - In opium Jernstad 761 a 
D etermiiritkin of - - in opium and Its pirparatloM 

Rapp 425 V 

Mortar; Composition (or and manniactafit of waterproof 

(P) Bad<ier and rdhem 4 (Wa 

formlRf a eovrrlni or hanletting contHta on. or Im* 

pTvtnatlftg pkMieting of . (P) flaadars and 

flandera 600 a 

-forming material ; Maatfaelitre of from anhydrite. 

(F) flartaer * . 83“** 

ttom .. Kohlsrldltler and WaRKef 35 a 

ICtxIail — (F) Oiadlat . . 05 a 

Vw of aahydrlta for Raruar 673 a 

Mottaifl madn with orawai. MoMf Ume. and ndoaale 
•abm; toNHlua tola of Rival 
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Mo$la groiititerrata ; Volatll* oil of . Muraynim . . 040 a 

Mom ; Manufacturo of cclluloae from . (P) Hlldebrandt 227 a 

Spanish ; Treatment of . (P) •McDaniel fcd 

Klmbcll .. • ft53A 

Spanish; TJtlllsatloo of (PlMarsden .. 744 a 

Homos ; Drying pressed n'sldues from hydrolysis of starchy 

for use as f\icl. (P) Frestadliii . . 505 a 

Production of parafflu, waxes, oils, or fats from . 

(P) Von Porat . . 7 a 

Motion-pictures. Se^ under Cinematograph. * 

Motor fuel. See under Fuel. 

spirit duties . . . . 384 e 

spirit ; Instrument for determining volatility of 

Moore :rm, 78 t 

transport ; Fuel for . Interim memorandum by 

Fu«*l Ibisearch Itoard . ... 277 r 

vehicles , Exhaust gases from . . . • IOhr 

vehicles; Produoir-gas for Smith .. .. 146 a 

Mould-fungi See under Fungi 

sponis ; Effect of concxint ration on dotorioralf\e action 

of In sugar KoiK*lofT and others . 3»f»A 

spores , Formation of lev an by Koi>elofT and 

others . ..... 668v. 

spores ; l*r< st-nce of enzyme.8 In . Kopeloff and 

Koptdoff .. . .. •• •• • 10»8\ 

Moulded articles ; Manufacture of (P) Westlnghouse 

Electric and Maniifat ttiring Co . . 3T4 a 

articles. ManufiK tun; of resinous — . (P) Hicliardson^ 

and Cutler-Hammer Mfg Co . . . . 522 a 

Moulding sf'inl-Holld 8ul>8tanc<'fl, e 7 . clay, graphlb* (P) 

Allen . • . . . . . • • 4.^1 a 

Moulds ; Acid formation tty Boas and Ix*berlc . 

Formation of soluble starch In sclettlve nltrog* n a-'‘>lml- 

latlon by Boas . . , IbnA 

Non-toxIclty of copper coniftotinds for - — — . Mlft'dlcu 

' and Mlledleu . . . . T90i 

Quantitl(‘s of pn*ser\atlves necessary to prevent growth ^ 

of Perry an<l Beal .>">1 

Ise of for mrlchlng straw fodder In proUln 

Prliig^'tulm and Lhliteasteln 
Moulds for ea-tlng <hcmlcal and other sthks (P) Imkcr 

Mucors , Action of diff. nuU acids on growth of . Ibt- 

tlngcr and bclaval 
Muffle furuatx’fl See under Furnaw* 

Mulberry bark • Manufacture of fine textile fibres from 

(PtMark 

Munition facturU* at Cretna and Waltham Ablx-y . 

Munitions of war and munitions plant , Ctlllsatlon of 

In manufacture oi djestuffs (h’x'h 
Muriate of ii monla >ee Ammonium chloride 

Moacarlne . Svnthctle >Sclnhagen 

Mustard gas See /^r-DlcldorcKdhv l sulphide 

MvdrUtlcs . Manufacture of ( Pt .Nagal and Bunnell . . 

.\I>rlc>I alwhol , Brodlo's Cascard 


of 


for 


S-Naphthol preparations ; Manufacture -- 

prodnctlpn of bluish Para Bed and other ajo orfotirt 
. on the fibre. (P) Chem Fabr. Grfinaa jMuUhot! 


Roble 
Action of 


sodium 


625A 

225A 

397a 


64‘Ja* 


360a 

169H 


H-Wa* 

sroA 


N 

Electric Iw atir f('r co-al-tar - 


• from 


74JS 

6JU 

743a 


>aphtha distillation test 
Hill and Cl.lllas 

HOlvcnt- . ttbtalninc tvnrx’ne, toluene, and 
coal (P) Thurlow 
^aphthalene . Api>aratus fur 

frtun (\u»l-gAs (P) Murbals and 1>« K'***'^ 

Heat of combustion <»1 ~ Ub^ards and Davrs 

Hydr»*gcnatlon of (P) MJmuur iu.=ofLr,.» 

InWncr of carburclllng »d c«ial gas on civstalUsatlon 

of In the mains Ah-der-Haldcn .. -ima 

Manulartun' of chlorinated derivatives of - - of wa\v 
conslatcDW fP) Ch*-m babr. (Irlcslkclin-KlckUou 

Manufactnru of lUiuld h>dr(Karl>on» from tP) 

Hanufacturr of iHire from w tar l>av>.. b 

Nltro-drrlvatlvcs of — l>har M,-,„roe ’ 5 Ta 

-|)hthallc anhvdrlde , The svsbm ^ Monroe . ..a 

xSiriflowdon of (P) Kutsclienrruter . 

Purification of bv sublimation (PLMltUldcuts 

^'‘T^rpSvdukten-- « nachpaPKnfabr . 20 a 

acrlsa; Hv.lrogenallon In the 

SympatlmmniHtlc amlno-dcrlvatlscs^of .Madln- 

Thermal anal > ala of pr^iutTa of nitration of . 

INkscal . . . • • • ■ • ” ’ ■ ’ 

JfaphthsW'ncsulplumlr acids; iK-tcdlon of certain . 

ackls^;*”HrarlISI>’ wlS>l?aalta of certain . AinWcT. . »15 a 

Kdpbtbenca ; Occurrence of l» Galician crude o . 

fikowroualfl * ' ** 

Kaphtbenlo adds ; Hanufadurr of lubrkanl* 

Kaphtbol; U»t tor ^ ^ Kacalch .. «42 a 

Mixture of xylidli* 


on the fibre. (P) Chem Fabr. 
und Meyer, ^ and Bochter 
Naphtlio- 6 -phenotbIaalno. Stahrfoss .. 

Naphthylamine ; I’so of in flotation 

tt-Naphthylaralncsulphonlc acids ; 

hydroxide on . Fierx 

Narcotine. Determination of In opium preparations. 



Natal See under South Africa. 

National Association of Industrial Cliemists . . 72E, 2»1R 

National Physical laboratory , Testing of volumetric glass- 

ware at the . . . - • • • • 

National I’nlon of Srlcntlllc Workers .. •• 

Nationalisation of mineral rov allies .. .. .. •• 8S4» 

Nauru Island Agreement Bill . . • • • • • 

phosphate deiKJslts ; Exploitation of •• 

Neon; Constitution of . Aston • 

Electrical se paration of from argon or from nitrogen 

and me rtury vai)our (P) bkaupy .. .. •• 6 *-UA 

Ncosalvarsan See Dlaminodlhydroxyarsenobcnzene-formal- 
di hyde*sulplioxylate sodium salt 

Nephclome ter ClWncvcau and Auduljcrt 3304. 

Netherlands. Chemical trade In J33R 

Coal production In 

Colour Industry of — — . . - • • • 

Oll-se-eds and vegetable oil market in . • • 

I lleoeort on cconoinir, financial, and Industrial conditions 

I of — in 1919 • *21R 

Ilubleer Industry in .. •• 150R, 2e4R 

Salt production in .. 

! Sugar supplies In 

1 Netherlands l.aht Indle« . Cinchona trade of 

Discovery of copiier ore In 

! Proposed iiitropi n fixation plant In 

’ 'Irade of Hoeraba>a District 

1 Nettle flbr*? , Treatment of for b'xtUe purpoacs. (P) 

' N. >escl AnbAU (les ' * ' /V,v 

stalks . Obtaining UxtUe fibres from . ID 

Hammer •• •• •• ,r.\ v- > 1 '” 

Nellies , Proce'S fur obtaiulng fibres from (P) Nessei- 

Anl^an ti«^ 

netting of Krais .. •• 

Ne utrallflng gases , Automatic means for (P) BergfeW 

Vi w Brun-^wlck See under Canada 

Ncwrcfumn Society, iormatlon of 

Newfoundbuid . Ib port on trade of for 1919 FUdd 

and Beale . ... 

New Seuith W ales . Castor oil plant in . ^ 

Glue and gelatin manufacture in — — . 

CovcrmiKUt paper plant In 

Mineral prcxluctlon of In 1919 

New /.eal-Hiid Kauri-gum Indu-strv in - - • 

Maiiufactun' of conde iummI and evaivorale^ milk and 

ndlK jeowder In , 1 ,. , * 

Pr<»l‘os«-d manufacture of carbon blaulphlcle In . 

lbl>ort of trade of . • „ ‘ ’ 

I tillsatmn of t itanlfcrou** Iron ore In Hesltoit . . 

Nickel Allovs of copper, nnc, and . Gulllct . . 

allovs, Manufacture of * . . « 

(P) Cex^D r, and Zlrcx>n Tool and Alloy Co . . 

(PI Sahatl. and 80 c Anon Stablllmcntl Blak 

catalvst . ^ate of change conditioned bv a and 

Us iHafrng on Uw of mass action. Armstrong and 

caialVt^!^ Mnnufaeture of (P) Boyce, ancl 

.Ain.rlcan Cotton Oil Co . . - .V 

catalv -its w blob have been In hvdrogcnatmn of 

Ite'vlvlfvlng oxluiustc'd . (P) Schllnck und Ca> 


417R 

llfiR 

386r 

150R 

150R 

263R« 

778a 

444A 

13.1 

816a 

5Sa 

3S1R 

222r 
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445R 

lllR 

339R 

237R 

lllR 

147B 

402r 

451A 

209a 

662a 

662a* 
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aa ftoutkm 


fiieiii 
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-chreemlum allots for thermo-couples (P) ly-raeus .. SI^JA 
-chromium stind (P) Specr * 

-chromium steed for ae roplane shafts ; Manufacture 

-chrotnium steel : Intluence of deoxldatftm and durallon 

of solidification on electro . Kotmur . . .. 

-chromium sled shells; ManuUcture of . (I) 

Hadfidd .. .. ’• 

-dmvmlum st^'d* ; Brltllem’iw In . 

-chromium sU-ds , Substitutes for 

-cbroinluni stecte ; Tcmi>er-brittlenca8 of . urcAi-c* 

and Jone* • „ 

coinage. Suggrtted for Canada .. 

-copper coinage In Fran^jc ; Jvew Issue ol 

cruclbVaT Vae^of*^^^ tor lAwrence Smith fusion Ui 
determining potaadum In soUa W alkcr • • 
deposUa ; Influence of rise of ” 

drpt^arlsers on cliaracter of electt^yuo - 



deposlta In Sooth Africa . . . - - ’ 

Elortro-analyHcal separation of from arwRie. 

Furman • * • • .r.’ i. i-il* 

Eloclroi>'tlo extraction of neM * 

Estimation of in stetd^ bv direct 

Influrnoft of on phydeal rhan^ sptopeitlM 

of cast iron. Baner and J- * ‘ 

•iron ’• nfcgaetlaatlo® In » ^ 


492a 

290a 


147r 

l«7R 

S19R 

125A 


787A 
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T«8a 

45dA 

2522 
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•wmtorhiterlMci; SmtilslfleaUoii by adaoniilon at a . 

Sheppard ^ .• 100 a 

Nttrobaniolo adds; Oxklailon of nitrotolaenei to . . 

Bigelow . . ... . ^ ' 

If liroearbohydrates ; Xanufacture of — (P) Anchon . . 240 a 
N ltrooellttloM ; Absorbent power for gases, an^oonstltution 

of . Oddo 12 a 

as aeroplane dupe 201 r 

Apparatus for mixing with Quids. (P) IJbomis. and 

. Arlington Co 136 a 

oomposltlons ; Manufaciare of * 

(P) Carroll, and Eastman Kodak Co. . . 745 a 

(P) Bcel, and Eastman Kodak Co 541 a 

oomposltlons : Plastic . (P) Dow. and Dow 

Chemical Co 483 a 

Detection of ligneous Impurities In cotton and cotton 

waste for manufacture of . Uarr<>tt . . 8lT 

Dteplaoemrnt of liquid In by other liquids by aid 

of electroKMimosis. (P) Elektro-Osmosc A -G. 374A 

Dlsplarlng water from by means of alcohol. (P) 

Elektro-Osmoee A.-O. 208 a 

Estimation of nitrogen In with the nitrometer. 

Beckett 386 a 

Examination of . Schrlnmff 314 a. 420a 

film of low InflammabUity. (P) Jarvis 710 a 

Oelatloidng . (P) Eiektro-Osmose A -Q. 430 a 

QclatlnlslDg liquids containing (P) Crane, and 

Arlington Co . . ^40 a 

Gelatinising In manufacture of explosives. (P) 

Einto^ and others 641 a* 

German stability tests for# and a new heat storage 

test. Ideate and Pleui 281 a. 468\ 

Influence of nitroglycerin on \isoo8tty of solutions of 

In ether-alcohol. Gibson and McCall . . 175 t 

Xanufacture of ; • * 

(P) Claeasen 460 a 

(P) lleutschc GaaglUhlicht A.-G 801 a 

(P) Vaidafy 420 a 

(P) Vcreln K61n-Roltwellcr PuUerfabr. .. 283 a 

powder In the form of cords or threads ; Increasing tlie 

density or diminishing the porosity of . (P) 

Volth . . 

powder : Preparation of cotton cellulose for manu- 

fai'ture of Punter 

powders . ManufacDirc of . (P) Chom Kabr. von 

Ueyden A -G . . • • • • • 

PreclplUtlon of from organic solvenU. (P) 

Verclnlgte tX)ln-ltoltweller PuUerfabriken. . 

Proocss for safely drying before gelatlnlsatlon. 

(P) Clacsaen • . ’ 

pulp; Continuous wasldng and dehydration of . 

(P) XaUer 

Putiflcatlon of : 

<P) Dnrlaux 

(P) Elektro-Osmoee A -G 

flolnblllty of In methyl ah'ohcd. Duff .. 

Htablllslng (P) Van dcr laan . 

VUcoelty of solutions of In ethtr-alcohol. Gibson 

and McCall • • 

VUroslty of solutions of In mixtures of acetoue 

aud water Maiw.n and Mi’Call 
from wood.'pulp \S'o»al bridge, jun. 

Nltrocelluloees. Fractional preclplUtlon of . Duclaux 

and 

Jiltro-eompoontls ; Anal>T>Va of nnunnlle by means of 

tiunlum trleblorlde l.ugllhb 

•oompountls ; DlitM-t ron%«r»loti of Into ultrU<s 

by catalysis Mallhe and Dcllegarde , 

.fompoQBds Examination of by *n8 of 

tiunlum chloride and sulphate Ian Duln 586 a 

“Compound* ; Influenoe of position of sulMdltuenta on the 

behax'lour of aromatic In the KJeklahl eetlroa- 

mation of nitrogen Maiv^’w^l^ ^ ogd 


207 A 

343t 


122a 


40()A 

469a* 
OOa 
34 R 
641a 

1T2T 

641a 

386A 


(P) Permche .. 


aromatic 
(P) A mot 
aromatic 


from 
(P) 


•com pound! ; Manufacture of 
•compounds; Preparation of 
retcoe and lu derUatlvcs 
•compounds , l*ujrlflcatlon of 
Bprengsiofl A -G CarlKwIt . 

•oompoo^ : Beductlon of aromatic 

TebentUe and Davies 
•coapoonds ; Reduction of arom iMc 

platinum and hy dn»grn 1 u. inano - . - 

•enrapounds; Reducthm of ar<imallc by stannous 

and by tlUnous dilorldc. a^ 

Uetrir cotlmailon Horentln and Vanden^rghe 
•compotUMla: TlUatlon and ^^anla^ mductliMi of 
with tlUnous ehiofUle. Van Duln 
Xttraooudu; 


82A 

67a’ 


<F) 

- by means of 


«ldu; Caleulatlona lnvo^^^«l In preparatUm of arid 
atxiurw uaed In manufacture of - — . ' oflng . . 

£-Xltvo^«KirRaobeiuuddshy^p. Reich and lens •• 2. 

Xltn>>4«HTatlvM of dlpbcnylamlnc. Van Duln and Van 


315T 

224 a 


tM imphthaleni and Mthraqulnoor. 6H6 a 

•dMivatlvea of U^f*»»ydT«wphtha»cne ami lu ho^ 

Xnaufattuni of (F) Tetralin ucs. 

by pctasmlum perman- 


2ftU«lonn ; DetermlJUUon of < 
XcKla 






VNdooUoh of ' 


la empa and aolla. ScaKu 
(p) Lang 


MlA 

4m 


WkQM 

Kltrogen — eonUnued. 

Combustion <4 . (P) Gewerksdiaft dcs Stein* 

• kohlenbergwerks '* Loihringen,*' and Keltlng . . 788 a 

content of planU ; Relation between calcium and 

and function of caldum. Parker %nd Truag . . 0 Ma 

Detection of In organic compounds by Castellaaa’s 

reaction. Fllcringa 46BA 

Dcterminailon of In celluloid and explosives with 

the nitrometer. Klcolardot and Voorloud .. 174 a 

Determination of In coal. coke, and tar. Parker 607 a 

Determination of In nitrocellulose and nitrates 

with the nitrometer '••eekett 38flA 

Determination of rate of solution of atmospheric 

by water. Adeney and Becker 811 a 

Determination of In sodium ultrate by the modified 

Devarda method Butt . . 446A 

Electric furnace for oxidation of . (P) Elektro* 

chem. Werke Oes .. . .. 876 a 

Electrical fixation of atmospheric' , (P) Bloom 782 a 

Electrical separation of from neon and mercury 

vapour. (P) Skaupy .*. . . 620 a 

fixation ; Apparatus for . (P) Nitrogen Products 

Co. 690 a* 

Fixation of atmospheric : 

(P) Haslup 110 a* 

(P) Hidden, and Nitrogen PrwlucU Co. .. 688 a 

(P) Prim zn lyowenatelu, and Uaulf . . . . 404 a 

(P) Thorsiicll and others 544 a 

Fixation oi atmospherU In a blast furnace. (P) 

Haslup . . ^6 

Fixation of atmospheric as cyanide Thorssell 780 a 

fixation by the electric arc , Theoretical study of . 

8G inmetz • • 881 a 

fixation ; Equilibrium conditions In the Bucher proccM 

of Ferguson and Manning .. .. .. 17 A 

fixation ; Furnace for • 

(P) Crowell, juu . and Nitrogen Products Co. 21 a 
(P) iDddcn, and Nitrogen Products Co. .. 667 a 

Fixation of as hydrogen (yanide by means of an 

electric arc. Brhier and Batrfuss . . . . . IwA 

fixation — a key Industry .. . •• i8TO 

fixation plant In Dutch F.aHt Indies; Proposed . 150 r 

fixation ; Symbiotic as influenced by the nitrogen 

in soil Ait»reeht . .. •• •• •• 

fixation in C H A .. .. . , * ; 

•fixing organt^ins ; Effect of nucleic acid derivatives 

an<! on plant growth. Bottomley . . SOOa 

Gas-\olumrtrl* detenulnatlon of nmmoniacal. nitric, 

and organic — ™ In mixed fertilisers. Baldi .. 827A 

Influence of position of substituents on behaviour of 

aromatic iiUro-toinix)und8 In estimation of 

, by the Kyehlahl method. Margosches and Vogel 82 a 

Kiehlahl method for determlnatloo of . Plielps 

and Daudt .. .. 851 A 

Kjeldald'e mcthCHl for determination of as applied 

1 to gelatin Bennelt and Ifolmes . . . . . 497 a 

in leather , JUpld determination of . Euna . . 730 a 

In leatlH'r, Souros of error In Kjeldahl determination 

of aud modified method of expelling the 

ammonia K.thn • • 73lA 

Manufac-turv of a mixture of hydrogen anti for 

synthesis of ammonia 

(P) Ellis and I.utklns -3lA 

(P) Oerfln and others . . 666 a 

, (P) llarger .. •• 

* (P) Harburger Chem Werke, and Daitx . . 21 a 

Manufacture of mixtures of hydrogen and by 

decomposition of ammonia. Davis and Olmstead 862 a 
M anufacture of technhally pure carbon dioxide, 

hvdrogfiA and from natural gas and air. 

(I*) Herman i, 

and roetlia#e . ComfKisitlon of the vapour and liquid 

f bases of mixtures of . McTaggart and 

^^ards •• 

nitrate- , Determination of in fertilisers. Moore 579 a 

nitric ; Api»aralu« for determination of by 

iH'varda’s im'thod. Ktllrh .. •• •• 630A 

Oxidation of In an arc with alternating current. . 

(P) B^’rgmann FlcktrlzltAtswerke A -G. .. .. 2lA 

Rate of solution of at mospherkc in y^ter. Adeney 

and Becker . • • • • • 702A 

Relative avaU.vbllltv of nitrate nitrogen an6 organic 

liUJr • • • • 

S«'paniti(>n of air Into oxygen and . Nartnn .. 72lA 

Bvuthetlc production of compounds of hyxlrogen anH 

(P) Harter and Braun . .. •• 

Vso of potassium permanganate In determining 

lu fertilisers by the KJeldahl method. Frear and 

Nitrogen compounds for carbides ; Conversion of into 

ammonium comjxiunds. (P) Mewea . .. swaa 

componiHlt , Comt'lnatloo of Bolvay amroonto-aoda 
prooess with proewses for manufacturing . 

compounds I^Manufacture of . (P) J^b«, »*h1 

Air Reduction Co .. • , • • , 

compounds ; Manufacture of from atmoepherlo 'Jk 

air (P) Banders and others .. ^ onna 

compounds; Manufacture' of -iH - from carbides, (r) 

Carlson, and Aktlel*olaget Nltrogenluin .. •• ifiOA 

compounds ; Manufacture of hlgh-phoephorus plg lroo 

Vnd from greensand. (P) Meadows • . . Wa 

1 compounds ; Olkaining by-produoU. parlienJ^ 

fiom blast fumaeva. tP) Oalwtw, and Chemloal • 
[ 'FoundaUon. Inc 
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K ItrogeD— ODfUiliutfdt. 

compoands with oxygen *nd hydrogen ; Snergy 

relallonihlpt of the moet Importwit . Pick ♦Wa 

oxldei; Abiorptloii of by dilute nltrlo acid. 

RWealv.. 614a 

pxidre ; Apparatus for catalj'tlc preparation of 

* from ammonia. (P) Borth 78‘iA 

oxldea ; Catalytic prooess for production of from 

anunooU. (P) Permutlt A.-G 688 v 

oxides : Condensing . (?) Petersen . . 62ttA 

oxides ; Improvements la ind^trlal production of 

In arc furnaces Grd^ !)31 a 


oxldea; Manufacture of from atmospheric air. j 

(P) Herman 401a ; 

oxides ; Bocovery of . (P) Ouye 294a ' 

oxides ; Treatment of gai mixtures containing . I 

(P) Burdick 489a 

peroxide ; Dissociation constant of . Wourtzcl 154a 

products; Apparatus for production of . (P) i 

ThorsseiJ and otlrers . . 820a* 

Products Committee' , Report of Humphrey , . 25 r , 

tetroxlde; Manufacture of pure concentrated | 

nitric acid and from nitric acid ctmtaiulng 

oxides of nitrogen (P) Jensen, and Norsk Hydro- 
Klektrisk Kvacistofakthik'lskab . t08v, 450i* 

trloxlde ; Kxlatence of in tho gaseous atate, 

Wourtxel 187 a 


Nitrogenous compounds ; Rt'covery of soluble from 

dilute solutions, eg, sewagt. (P) Richards and 

Hutchinson 8J7 v 

fert libers. See utider FcrtlUsors 

subatances ; Improvement and treatment of milk. 

Mood, and otlier . Rascli C9 sa 

NHroglycerin ; Application of Devarda's method to deter- 
mination of nitrogen in Koehler and others 70.'»i 

Determination of - — . Richmond .. 199 r, <i40i 

DUTerentiation of dlnitroglycol and tri- Mar- 

UU“yrol and Goutal .. .. 528 1 

explo»i\ea. Set under E\|)loslvea 
* Inhuence of on viaconity of solutions of nitro- 

cellulose In eGM-r-alcohul Olheoo ami McCall .. ITVr 


manufacture ; RMuclng the loss of nitric acid and 

glycerin In liofwlmmer . . 4«vsv 

residues; Explosions during analjsis of in tho 

oHrometer Witt 64 U 

waste acid mixtures , Fornuatlou of a solid piunx' in 

. Dodds . . . . 356 V 


Nllfo-froup , DbplaocmeDt of by bromine Dhar . 70 Ja 

-group. Katiroatlon of the in artmtailc organic 

compounds Callan and others . . 72 r, hot 

-groups ; Rapid determination of — — IVsvergtrs 586 a 

-groups ; Replacement of snlphonlc gronps by by 

nu>ans of nitrous gases. Datta and Varma .. 172 a 

Kltrohydrocaiixms ; Artloo of aluminium rhioride on 

sohitloo* of in aromatic h)dro<arbott8 

Kllcgl and Htitwr 777 a 

NItrolim Stt Calcium cyananikle. crude. 

NRrosDcter ; Explosions during operations with the 

Wia 64U 

NKro(uii>hthakaes , Mana(a<-tur« of chlorinated 

(P) Matter . . .. 442t 

Thermal analysb of mixtures of . Pascal 611 a 

Niferona]>bthA)enesaIp)ionlc acids; EleUroi>‘tlc nduetkm 

of Fkn .. U6 r 

Boduciion of Fieri and Metesenbach .. 397 a 

4>KRn>-^naphtho< ; Manufacture of — . (P) Morgan, 

and Britbh Dyestuffs Gorp. .. H16 a 

Nltfophenob ; Preparation of from bcnu'nc.^' A Ignon Mlk 

NRrosotixloie test for detection of nitrates Groenasege.. 603 a 

a-Nttrono-d-naphtbo) . Tse of in qiiantiutlve 

•smalysb*. Belturcl and rhiudnl 46s 

Nttrosonaphthob ; Detection adh detemtlnatkin of robalt, 

copper, and other metals by mean.s of . 

Brenner* .. . ... 2r.OA 

Nftrosophenrlhydroxytamloe ; T’ranoo.s salt of 

Auger , 476 a 

KHroaopheoythydroxyKmloe-smraonlum . PreparaUon of 

. KUsanofl 674 a 

Use of In (loantltatlvn analjxta • 

BeOvoci and Chfocini 46 a 

s LunMI and Krtowics 470 a 

KMnstardh «phs«tve« ; Manufacture of , (?) Snelllng 

•ad othern . . t49A 

MnbBMag . ( P) PlOrschelm, and Aetna Explosives 

Ca 684 a 

NHftdolnene; Binary systems of a' and syima-trl- 

aMrototeeae. Bell and lawyer . . tl6A 

m-Mltnitol«ea« ; IfttnUoa of . Marqueyrol and others SS6 a 

js-Nflrateioefw ; Btaary tysteaui of the eomponenls I 2.4- * 

dtaltrotolaeae, 1 .2.4.6-trlBitrotoliiene. and . 

^ BeB aad Hartjr. tm 64a 

JUtnatton tmUem oi mixtatfit cf 1 .2.4 S-trlnHmtohteM, 

l.2v4»dMhf<4ola<»n». >od . nefl and Uummings 136 a i 

aixteai r.2.4^1trotolt)ene, 1 2 46- { 

tdattfotohMM* Md . Beil nad Herty, Jita. 64 a , 


BeB 


S». 

BeB nad Hwytt 


iMa 

64A 

136a 


FAOB 

Mltrotoluenes->«otUinu«if. • 

Oxidation of to nitroheniolc adds. Bigelow .. 8 a 

ByntlPals of < Brady and Williams . , . . 776 a 

Nltrq-urea ; Use of In.exploslvc^. (?) Badlsche Anllin 

u. Soda Fabrlk ... ' . . . . . . . . 208 a 

Nitrous acid; Action of on coloured Indicaton. 

Hatlgnou arfd Giro 485 a 

StablllKation of in connexion with reactions carried 

out with this compound. Brluer and Jonas . . 399 a 

Nitrous anhydride ; Proivrtles of pure, or In solution in 

nitrogen pi'roxldo Baumc and Robert . . . . 61 a 

Nitrous esters ; Direct conversion of luto nitrites by 

catalysts. Mailhe and Bcllegardo 172 a 

Nitrous fumes ; War experiences In recovery of . Walker 445 a 

gam's , Absorbing lu stages. (?) Paullug . . 834 a 

gases Absorption of . (?) La Cour, and Norsk 

Hydro- Klektrbk KvaebtofaktlcM'Iskab .. .. 650 a 

gases : Manufactnn^ of concentrated nitric acid from : 

FoersU'r and others . . . . . . . . 484 a 

Kahenlun-h 65bA 

gases ; Manufacture of nitric aeld from hot . (?) 

tiM'm. Fabr, Grieelielm-Elektron 864 a 

gaw's . Sudden cooling of liot - — (?) Mewes 100 a, 447a 

gases , Gw of for preparing organic nltro-oom- 

i>oHnds l>RttR and Varma 172.V 

Non-ferrous metallurgy , Progress in In 1019 Wagner 81 k 

metals. Set uutier Metals. 

N(>n-ingammnMe fabrics ; Iinpivguallon process for pro- 
duction of (P) Ntthir .. .. 13v 

fllms or hlameids for < iuimatographic and otltcr In- 

dvwtrlai purfK>Ks , Manufk'cturo of . (P) 

Stevenson 281 a 

“ Norlt " ; Adsorbent power of - ^ - rompareti with tliat 

» of l)Jwxl cliari'oal Kru>t and \ an Duln .. 814 a 

Norway ; Alumlulum mauulaclua' in ~ - . . . . 220 k 

Carldde Industry in .. . .. . 133R 

Chemical ex[>»>rts from . ,. .. 2il3R 

Critical ixwltton of pyrites Ind'istrv in - — . 77 r 

Discovery of pv rib's in . . 400R 

Iron and ste. I Industry In . ,. 27 .'’iR 

Potasit fi Ui»ar lu - . 1 hlR 

ILfiorf on commerce and Industry of to cud of 

19l’> Pan* . . . ... :i64R 

RuMx'r trade in — - .. .. UTZu 

.Htate-suitsidlsed iron works lu — - .. 220k 

Husis'nslon of nhkei mluing In - - - . 488 r 

Zinc Bimltlng In ... 322 k 

Novooalne , Aromatic analogui v of — 5 on Braun and 

KInu iilsttim .bit 

Relation M'tween cliemlral constitution and ))hyslo- 

Ifjghal action In linuii)logu<4 of - — Kamm 500 a 

Noxious vapours , Alsvlemetit of smoke and — — . . 440R 

Nucleic at id dt rlvativrs . EiTcrf of uitrt»gen-lixlt>g organisms 

and •- on I'lant grovrtlt Botlomh y .. .. £60\ 

Btruclun' of yeast - ■ D'veuc . , 246a 

of jeast . Xtructurc of — -. Ammonia liydrolysls. 

Levene . 133A 

and yoidmblne , Manubctiire of readily soluble com- 

ptmnds of - iP) Wi lra rt 76.5 a 

N'uU as source of vitamin A Coward and Drummond . , 79 Ha 


Oat straw ; Sugar In . C^jlllns and Splllcr . . 66 t 

Krratvm 82T 

Oats , fomposifltm anti properties of grain and straw of - 

IVrry . . , . . ..797 a 

Nutritive value of proteins t>f OsUnne anti 


Meirdel 

38U 

tnary Fh teM-r, A 1. 

832R 

Grtr»ve«, r r. 

83R 

Huntington. A K 

16£r 

MarArthur, J 8 

lOiR 

Mcasel, R 

160R 

Pirkcrlng. P. 8. 1 

448R 

OSliea. 1. T 

tft2R 

Keynoida. J E. 

. . ItSR 

Smart, B J 

. . SH8R 

bmlth, Watson 

.. IDIR 

Tinier. F C , 

. . 356R 

Wif!, W 

.. J60fc 

WHstm, L. P 

. . 868R 


Ochre lUrams U U>o vallev of lire Don nod Lesley. Hawnrth 

and Evan* .'. 894R 

OctnollfnethyteoedlpbcnyWlamlne ; Prepamtlon o( . 

(?) Mctater. lAU-ltts, und Brtlntog , .. 115 a 

Odoroui suhstancea ; Fixation of to solid or liquid 

media. (?) Braemer 207 a 

fEdataa; Manafartnre of preventlvn aod curative agmta 

ftrr . (?) riothowakl .. .. .. 174 a 

OH-bearlnf mate^b , French trade In . . 446 r 

•hiartiMi nwfertab ; JapaonM trade la 446u 

bunet ; High-pmiium . Jooeu IWi 

•caha; tmpttrUM* •( — tsa fodder. AahaMliMMtA 6 Ma 

•UihM wnd the Hke ; AdapAng for uee ae hunau _ 

toed. (?) Sisitv 4t3A 
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I — eontintifd. • 

and Colour Chembts' ABsociation 

colony: Solvent for removing dried ^ (P) Tetra^ 

Crude . Se« under Olte, Hydrocarbon. 

emulHlon* ; Apparatus for treatment of . (P) 


665a 

I 


McKlbbcn . . . . 179 a. 

emutolons ; Separation and examination o# ^ Glaser 664 a 

cmulaionfl ; Technical methods for separating aqueous 

. Mdsclckl and Kllng 741 A 

fuel. See under Fuel, * 

• 'gas. See under Gas. 

Gas . See under Oils, Hydroearl>on 

-like products ; Obtaining neutral (P) "Wcndrlner 359 a 

preparations ; Determination of ammonia in . 

Welwart .... ... 727 a 

preparations In dry form ; Medicinal . (P) 

Dunham . . 640 a* 

•preascs. (P) Green 632 a* 

-presacs ; Automatic continuous hydraulic . (P) 

Helm and Dll>oll ... . . 825 a 

-presses ; Pn^ss-plato for . (P) Henry, and 

Murray fk> . . . , . 632v* 

-proof contninars ; Acld-protd and (P) Jones 5()7 a 

resources of the IJrltlah Empire Cadman 21 4 r 

-seed; Controlling feed of to rolkr mills. (P) Leo 

and others .. 664 v* 

-seed industry In Egypt . 116 r 

-seeds ; Cultivation of In Houth .Mrlea .. . 202R 

-seeds , Disintegrating and extraftlng liquid from • 

<P) Mfltr-r .... . 565 a 

-seeds market In Holland 119ii 

-seeds and nuts In Giiati^nala . .. 154 r 

Trade of Hongkong In .. .. 3 iTr 

and soap sol tit ions ; Manufaeturc of . (P) De Ccw 273 a 

solutions : Emulsifying . (p) D«' Ccw . . . . 273 a 

-'tills (p) iMinean .. * 539 a 

storage tanks, Heat-reflerting propirtles of colours 

applied to . Gardner .. . 91 a 

supplies ; Agreement with France In regard to 2 59 r 

Oilineas and lubrlration. Deelcy .. 

Oils; Air-lift system for raising Stirling . l.«2P. 

Apparatus U>r cracking — 

(P) Adam«, and Texas Co . . . . 7 a 

(P) Junes 

Apparatus f<ir determining tlulditj of at low tern 

js'ratures 

Apparatus for extraction of (P) Engd 

.Apparatus for Altering and or inUing -- tP) Cox 

Apparatus foi hvdrogeuat Ing t P) lllair, Camjvbell, 

and Mcliean.Ltd • and others 
Apparatus for lnteni.lf\ Ing tlie mutual action of gasi^s 

and liquids or solids In the liNdrogenatlon of 

(P) ?M>c Anon roxh>drlqtn‘ Fraufalse . 

Apl>aratus for reco%erltig from shale and other 

carlx'nact'ous materials (P» Wallao' 

Apjiaratus for fs'paratlng from water. (P) Car- 

ruthers and Co, and othi rs 
BolPd — .See under (Ills Fatty 

Catahsls applied to oxidation of Morrell 12«R, 

from c<uuprt'ss<«d oll-gas Man'Ukhanl and MidlKirough 
Coastant-lsmivrature stlll-lhail lor fractionation of 
light - — \Aashtium 

containing iihrfphorlc r« Id , Manufactun- of . (P) 

Cb« lu iatT Horsltelm Ntvrdlmgor 
Conxt rslon of U(|uid'. fluids, and of to lower-botllng 
oils (P) .Adams, and Texas Co 
Convirtlng- - Into dr\ |*owdcr« (PI Marcus 

Cracking of (P) Adams, and Texas t'o. .. 

Deodorising - 

(P) Alexander 

<P)>er Cheni Mirke A -tl .and Ltidecke 

Dcvxlorlslng, purlf>lng, distilling, and xaixirlslng . 

<P1 lUteman 

Ih'termlnat Ion of b*dlne xalue ot — bv M inkler’v 
t)n>mate inethoil lAkhani and SudUirougU 
Dr>lng - - *'ee under fMW, Eativ 
Kdlble — - SW under Oils. iatt> 

Extracting — (n>m shale and Mniilar bitumlnoti* rocks 
»» rifii (P) Da\ 

Kxtractiou of tl’) liollmann 459 a, 

KxtracUon of ■— fn>m f»tt\ d*'*ano's (?) Rogers 

Extraction frf - - from Mg. tsPle frutta (P) tiaxln, 
and liTxer lire# 

Extraction of from xcg.'taMc seeds, nuts, and the 

like (P) Downs and others 
Extraction of — by \olatlle sohimts. (P^acllwalnc* 
and lIoMcrtdt ... I 

Kxtractlon nf from wet sludges. (P) Jon^, and 

Sharpb-s Hjicrlaltv Co • ■ • • 

fuel- ; Tent-atlve regulations for storage and use of 

Fum« ktM in boiling ■ — Gardner and Parka .. 
Furnace for stl\Js for cracking — - . (P) Wellman, and 

Kanaat Oily GaaoUne Oo 

heavy; Heating metallurgical furnaoea with . 

Oonvy . • • • • 

H]r<dirogcn<-rircuUtlng apparattia for hydrogcnatloo of 

. (P) Kill# 
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Callow and others 878* 
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(P) Martin 82U* 

Mechanical furnaces for roasting . (P) Hunt- 
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Reduction of metallic oxide . (P) MoSat .. 661* 
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(P) Talnton . . . . . . . . 878** 

(P) Wallner 196* 
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Separation of . (P) Lockwood . . . . . . 270* 
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Sintering . (P) Greenawalt 754* 
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Baumann . . . . • • 
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Pedersen 81«* 
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Water concentration of . (P) Martin .. 696* 
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chcmU^ls . Prmluct Ion and supply of synthetic 

in ( 8 A Clarke and Mees . . .n . . • 280* 

chlortx^m pounds . CJombusflhn of by chromio- 

sulphuric acid mixture. Gu^ot and Simon .. 851* 

compounds : Commercial pos^udiuies in •electro- 

chemical production of Thatcher .. .. 119* 

compounds . Inflin '»cie of chemical constltntion on 

toxicity of to wlrvWorms. Ta*tersfleld and 

'roUtu 

compounds ; Influence of on development (» 

plants. Oiamlcian and Ravenna . . . . - • 5*4* 

compounds; Manufacture of colourless (P^ 

South Metropolitan Gas Co , and SUnicr . , . . 44X* 

compound* , Manufacture of heterocyclic ip (P) 

W lernlk and other* . . . • , • • . ” ^ 

compound* ; I «c of reduced et»pper In elementary 

analysis of . Cberbulkx , . 

contact catalj-sis ; Therrofl problem in - Huff . . IW* 

matter ; Bolilng and drying (P) 

salt*: Katlmatlon of alkali in as sulphate. Van 

I)oln ” • * 9*** 

auVitancos ; Determination of mineral con^tuenta In 

capecially In those containing phosphoroa. 

QrosaftW 

sobatancea; Incineration of prior to analyrfa of 

mlueral consiliucnta. Deagrox and Meunler .. 612* 

aubataneea; Methods for dr^fnR. baking, roarting, 

and cooking . (P) Tribes . . .1 . . 687* 

subatances ordinarily Insdnble In wa^ aj . 

of aqueous sotutiona of . ^ *** 

•ubstances; Purlflcatloo of — — byauoHmnMon. (F) 

Seldett Co., and Balden •• 
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noi 

OrgADlc — fioniUiutd. 

WMta iDkterial ; Bedortlon of — . (P) Darnch 

and Darrach 

Orldino, an alkaloid present in rice polUblnKS. HofmoUter 6Sla 

OniKWta da$ye(irpa ; TC/o new alkaloids from . Hess 

and Merck SOa 

OriMOslne, a now alkaloid from Ortfiovui da$yearpa. Hess 

and Merck 80 a 

Ormoslnlne, a now alkaloid from Ormona daiycarpa. Hess 

and Merck . , . . . . . . . • . • BOA 

Otto of roses. Ste Hose oil under Oils. Essential, 

Ovens for laking, drying, and other purposes. (DBuccl.. 607 a* 

Chamber . (V) Brdcker 5 a 

Chamber for gas production (P) Brocket .. 478 a 

Contlnnons and intermitU'nt (P) Dressier 

Tunnel Ovens, Ltd., and Wllllanwou .. .. 760 a 

for distillation of coal ; Producing a regular progres- 
sion of materials in vertical . iP) 8oc. du 

Four »Ttical Continu . . 479 a* 

for manufacture of tiles, )K>ttery, and other ware, and 

for other purposes (P) Marlow .. .. 112 a 

Hogenorative chamber . (P) Klonno .. .. 220 a 

Tunnel . 

(P) MeUer 647 a 

(P) Whitfield 712 a 

tunnel ; Cooling chamber for and for like 

atmcturt‘s (P) Dressier Tunnel Ovens. Ltd., 

and Dressier 647 a 

tunnel, Water-smoking in . (P) MeUcr .. 366 a 

Overvoltage : Applications of variation of hydrogen — — 
with pressure to reduction and solution and 
deposition of metals. Haclnncs and Cuulierl .. 1I9 a 

Oxalates; .\ction of heat on . Calcagnl .. .. 601 a 

Detection of manganese and xlnc in presence of . 

Schmidt ^30 A 

Specific colour p'actlon of . Macrl .. .. S84 a 

Oxalic acid ; Action of heat on , Calcagnl .. .. 60U 

' Coloor test for - — Chernoff . 734 a 

Detection of and Us dltlcrentlatlou from tartaric 

acid Brauer . .657 a 

Determination of Ban .. 849 a, 613a 

Determination of In vinegar Bau 381 a 

Formation of hy Aipery%Hu$ n\Qrr lulatrick 

and Clark 276 a 

Manufacture of from sugar (P) Goulard and 

otiters • • ^3.1 a 

Manufacture of from sugar ami otlier carbo- 
hydrates. (P) Klnzlbcrgor und Co .. 174 a 

Preaenoe of in sugar cane. Bosj 828 a 

OxaJyi bromide ; Cue of for prodndng acid bromides 

or ij^ydridcs. Adams and I lich . . < . 348 a 

Oxalyl cblorWe ; Cse of for producing acid chlorldca 

Of anhydrides. Adams and I lien . . 348 a 

Oxaiioe dyes ; Manufacture of axo dyeatuffs by roupiing 

dlaxo compounds with . Justin Mueller .. 717 a 

Oxidation appariktos ; Comminuting and (P) 

MacMUlan. and Magara Alkali Co 323 a 

d aromatic fomponnds (P) Andrew*, and Scldrn « o lOOA 

caUlysta; Mauufactnre of . (P) Fraicr and 

Scallone . . 67 1 a 

Catalytic b> unsaluratcd compounds. Bougault 

and Robin . • 6.39 a 

odf gases (P) Koehler . •• 323 a 

of material in electric furnaces ; Method of . 

(P) Mayer and Kennedy .. . * 726a 

of orgaole rompottnds by chromates , Photochemical 

PUiinlkow • . 312 a 

processes ; Catalytic acceleral Ion of . (P) Plfgot 81<U 

SI(K>chaln < — (P; CoMc^lx and others .. .. 29U 

OxldalioAs; 8lde-chaln with yotasalqro perman- 
ganate, Bigelow 8 a 

4)akla iota ; Physico-chemical analysis of metallic 

Panll 

•pent. AnaJysUiif Veyman .. 219 a 

•pent : Futpaces or kilns for burning . (P) 

Crosrther 670 a 

•pent : ManniaHure of sulphuric arid by tlie rtkamber 
with {tartiruUr rrferenew to . 

•pent ; Recovery of ferrocyanldes from . Orube 

and Dnlk 6t6A 

•pent ; R«vl»l6ratlon of 4a eUw Rvans . . 96 a 

•pent; Reirlvtlylng . (P) TdWlo .. 440 a 

•pent ; BUndard method of lanIpUng and iceting . 402 a 

OsMm ; HydrOOB Welser 7 »Ia 

Mannlaeiure of metal 

(P) Itreyer and others « 22 a 

(D ^ngmaetor and otheri . . . . 22 a 

ej. 

(P) Kohk nnd Xn 0«i. .. - Ml* 

Morrimm . , 

OiyccBnkm ; Aetton of alknUwi anitlm <» trtfkwi kind* of 

. ^Schwalbe and M 

Prepnratlmt tnd proptrilm «< . Knmdit nnd 

IfhoMflioa •• 9* floA 

• rrodnetlo^ — ftw frtdi •illif (1»)A<»« iOa 


Oxygen ; Catalysis of mixtures of hydrogen and •>— - at 
ordinary temperatures by moistened contact 
surfaces, l^tlnum raetata at hydrogen carriers. 

Mofmann and Ki^eL 

I concentrator. (P)McKeraha» 

Depolarisation of a vcitalc cell by . Williams . . 

Detection of . (P) Qoold-Adams and others . . 

Determination* of by the copper-ammonla- 

ammonlum chloride reagent. Badger . . 

Determination of with cuprammoulum solution. 

Haehnel'’snd Mugdan 

Determination of In cyanide solutions. Hamilton 

Detctrmlnatlon of In hydrogen. (P) Badlscho 

Anliln und Soda Fabrlk 

Determination of rate of solution of atmospheric 

by water. Adency and Becker . . 

Electrolytic apparatus for production of hydrogen 
and : 

(P) licnjainln 

(P) Miller 

Future of tuo of air enriched In lu metallurgy. 

Cottrell ■ 

Industry; British — — . Murray (British Oxygen Co ) 

liquid , Apiuiralus for producing . (P) Crom- 

mett and others 

liquid; Explosives with Thorburn 

Manufacture of supersaturated solutions of . (P) 

.Saraaon . . 

Mloro-aualylb'al determination of carbon dioxide, 
, combustible gases, and — — . Schmlt-Jeuscu . . 
plants In Canada , New— — .. 

Eato of solution of atmospheric In water. 

Adcney and Becker . 

Reaction of with charcoal Ixiwry and Hulctt . 

Hcparatlon of air Into nltrogt n and - .Morton 
I se of In gas production Hodsmau and Cobh 


Manufacture of -- — . (P) 

- by palladium mixed 


-yielding detergents; 

MOltrlng 

Oxy hydrogen gas , Catalysis of - 
crystals Tatnmann 

Ozokerite, Determination of I'sralfin wax In . Koas . 

Ozoula^'rs , Klcitrlc . (P) Franklin, and General 

Electric Co 

Oionlslng apparatus. ( IN Ba\cux and HUliartl .. 


266a 

446a 

28&T 

318a 

817a 

260a 
67 4A 

86a 

SllA 


27U 

876a 


821 k 

64R 


722 a 
817k 


816a 

147r 

702a 

696a 

721a 

200k, 

&08a 

4I8a 

515a 

741A 

416a 

163a* 


Packing . llcat-rraUtlog -- |P)8tfomeyeT .. .. 274 a 

mat 4 rlab r*‘*GUni t<> chlorine , Manufacture of . 

(p) \\allAM' and Pi* man . .. 214A 

lubutar for sbwrpt ion apparatus (P) DeuUcln' 

Ion und 8t‘ Inieiigw.'rke A -ti 64A 

Paint containers, Coiupoalilon of air in . Gardner 

and lb t tor • • 605 a 

industry In CauAda . 847 k 

industry. Candle-nut oil* In tlic . 105K 

nianufactur'- , Bulking values and > l« Ids of pigments 

andBuuld* ino'd In ' Gardner and Parka S66 k 

media , Manufarturc of anlLseplh and prescrvalUe 
— (p)Cbrm Fabr HOrsbelru Mi>rrdllng»r 633 a 

oils suluble lor cenurvt and ronenU' ; ManufActum 

of (P) Ikkchrn. LUl . and lU'lhl .. 241 a 

M a plastic malcrlAl, not a visroiu liuuld • roeaittre- 
mcnl of lu moldllly and yield value Blnglram 

and Green ..495 a 

vehicles. Manulartur® of from mineral oils. 

(Pi Houkup • • 7X8 a 

Painted article* . Drying -» — . (P) Cunliffe, and Ameri- 
can Blower Co S4 Ia 

Painting comjswBlon* . Mannlaclurn of . (P) 

Flakes A , 8 , and 8rho« 677 a 

Painta ; Cidlobl rlM-ml*Ary of — Morreil 75 k 

containing ilac oxide, Birweed oil, and xlnc oxychloride . 

Manufarturc of (p) Wllll>erlch 68 Ja 

Hiding is»wer of while Ptund 34 a 

lllMrolnatloo from Gardner 7 *.a 

InaUuroent for tneaaurlng the hiding power of . 

Mallett W2 a 

bequer- , Mauufarlore of qnlck-drylng . <r) 

Deutscii-Luiemhurgbche Bcfgwwf ka* and HttWsm* 

. A -G . anh Hllpert 792 a 

Manulaelurr of : 

4P) Goldthorpa 34* 

(F) taaaem 69 ia 

(P) KopKt* ^*'9 . 4nd Ibrrln .. .. ’47 a* 

(P) SehneWer 76 . a 

(P) Wlngen .. ..... .. WkA 

llaowfaeturn of anlllouUng for thlFn* boUoflu. 

{P)Arl^ V <»5 a 

Mannfactnre of — - aapteblly tor twa m tmtoteante. 

(P) Wright .. •* allA 

liacmlMtor* ol a «t«Une« snlUhb f«f producing 

lor wood (D Fiieh. . . - 

|fanttfa«t«ri of from Ur *ad iblmd Ua«. (P) 

Xbm««k * •> 

for Mid oUmr motorbb. (F) IrlMOR twd 
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• rAOc 

F»lntB — continued. 

for ihipt* botiomB etc. \V) Buntin . . 

Toxicity of lead 

Waterproof .* (P) KurokI and Makayama 

Palestine ; Vegetable olto In — r— ' 

Palladium ; Ageing of colloidal . •X>e Rocaaolano . . 

'black ; Diehydrogenatlon of hydrocarbons by means 

of . Taunt and Von Putnoky % 

•gold mixed crystals ; CatalysU of oxyhydrogen gas 

by . Tammann 

Influence of hydrogen sulphide on occluslofl of hydro* 
gen by . Maxted 

-silver mixed crystals ; Catalysis of oxyhydrogen gas 
by , Tammann 

Sorption of hydrogen by at low tcmiieratures. 

Firth 

Palm-kernel oil. Seo undrr Oils, Fatty. 

Palm kernels ; Rcatrictions on trade in 

Palmetto leaves ; Commercial value of 

Pancreatic amylase preparations ; Proteolytic activity of 

. Sherman and Neun 

Panieum mitiaeum. See Proso millet. 

Pantopon ; Determination of total subsidiary alkaloids 

and of narrotlne and papaverine In . Anncler . . 

Papaverine ; l>ctermlnatlon of In opium prepar- 

ations. Anneler . . 

Paper ; Apparatxxs for making . (P) Murphy and 

otners . . • • 

Apparatus for making ornamental . (P) Maliler, 

and Klmlx'rly Clark Co. . . . . 264 a 

board ; Manufarture of • ; . 

(P) (Vdarold Co 103^ 

(P) Clapp, and Mrtallto Co .. . 361 a 

Or board , Manufacture of easily folded . (P) 


.. fl65A 
. . 160K 

»A. 842a* 

Ioa 


54a 

515a 

782a 

515a 

363a 

IHR 

59R 

37a 


800a 

SOOa 


14a 


• PAOS 

Paper — cont inued 

Manufacture of : , , 

. (P) Cedarold Co 103 a 

• (P) Iroaoka .. .. •• •OIa 

(P) PoDc, and Great Northern Paper Co. 

' ^ • 654a|. 719a*, 817a 

Manufacture of aluminium compounds for slxing . 

(P) Muth 617A, liOA 

Manufacture of dense strong . (P) Schwalbe 514 a, 770a 

Manufacture of emulsions for sizing . (P) Muth . . 861 a 

iManufacture of hard-sized (P) B-ufl . . . • 16 a 

Manufacture of size for (P) Mltscherlloh . . 264 a 

Manufacture of from textile fibres from raw 

plants. (P) Nesselanbau Ges. .. .. •- 

Manufacture of thread, twine, or cord from . (P) 

Grant „ 1^3A* 

manufacture; Treating sea-tang for . (P) Fry* 

densberg . . . . • • • • 16 a 

Material for sizing obtained from cellulose waste 

lyes. (P) Mhhl 

Obtaining lignin substances suiUble for sizing 

from llgnlnsulphonic acids of sulphlte-rcHulose 
waste lyes (P) Fcldmiihle Papier und Zellstoff- 
werke A -G . . . . . . • • • • 

and paper faiirlcs ; Benderlng grease- and 

water-proof (P) Buchblndcr 
paper pulps, and paper yarns and fabrics ; Sizing and 

waterproofing (P) Fues and Braunmililer . . 658 a 

parchment- , Manufacture of . . 

(P) T)«gnall 381A* 


Sizing and waterproofing 

and Ink composition therefor. 


(P) 

(P) 


227a 

361a 

264 i 
W)A* 
444a 


absorbent 


■ and subse- 


102a 

12a 

153 a* 
i:>‘5a 
7TdA* 
104 \ 

1^5i 


2<M>R 

340R 


Voith 

and boards , 

Altmann 

Carbon 

Ohashl 

•coating machines (P)Ma>pr . .. 

('olloldal rosin In beater siting of Traqualr 

containing niucllage , Hygroscopic properties of — — 

Hchwallx' and Becker 

Determination of dcxtrlus in the presence of beater 

starch in . Kamm and Tcndlck 

Determination of mixed pulp in newsprint 

DoU-head Ij* arings for c>llnd(‘rs of drying ms hlncs 

for (P) Holt and Malone 

Drying in continuous strips (P)MaUlckh 

Drying in sheet form (P) Minton 

fabrics; Inipr.gnatlng . (l’)Gehr Heyluudto 

fabrics. Inipro>tng (P) Exportlngenieure fur 

Papjer- und Zellslofftechnik . • 

felt for roofing or the like ; Manufacture of . <P) 

Barrett Co • " 

Fixing and blackening pencil drawings on . (P) 

Gnini'rt 

industries ; Uenderlng waste from 
(P) Ib D uitd Co 
industry in Canada 
ifKlustr) Ui Italy 

and like vnntalncr4 Impregnating 
quenth draining (P)8hirlnw 
and tne like • Continuous l»oatlng and refining engine 
fbi'uw' in mannfac tnre of (P) Nash 

and the like , Machlins lor manulaeturc of (I ) 

and the like ; Production of a paate for manufacture 
of . (Dlottero 

and the like. Siring, wat< rpr«wltng, dreshlug. etc . 

(P) Schmidt and Hens, r ^ \ , 

Machines for drying >arnlsh.-d ^ gummed sheets of 

. (P) Bush and Bush w 

Machines lor Impn’gnattng - - (DMaxer 
Making lines snd water marks on - — (I » >uur- 

salml, and Kangas Papivrsbruks Aktkl-olag 
•making machines , 

(Pi Hang, and Improved Paper Machinery 
Co 

(P) i’ope. and Great irt hern Paper Co 445 a*, .5 41 

• (P) Thompson lU 

(P> Wood and Rus'w n •• 6.>4\ 

.making machines ; Arrangement for ensuring 
ment of giiWr rollers of long stoT of - 
Mrister, LueJu#, und Brdnlng • k 

-making machines . Dryer for - (P) 

-nufklng machines anA the like ; Arran^i^nt oi 

auction-boxes In (P) 

•making machines and the like ; Drtflng gear for 
(P) AUken .. • ^ 

-making machines ; Press roll arrangement for 

-making maehlnes , Steam In'lei and 

oonnexlons for drying cylinders of . (1) 

lAindbergand Wahll)rrg 

making: Raw^nate^lalsfo^ — - • 

making; Bpeelflratlona for quicklime and^hydratod 

making^ ^^StoHary dlg«at*ra and the like used jii 

(P) kUlno .. ^ 

omklag from vraata papar. (P)Crock«r 


445a* 

361a* 


541a* 
264 » 


(P) 


153 a 
2'.»3^* 


i04A* 

203r 


71«A 

227a 


779a 


16a 

653A 


(P) Clayton 
Sud borough 


(P) lloerlng 

parchmentised , ktanulacturo of 

and others 

Perishing of In Indian libraries 

and Mehta 

Photographic See under Photographic. 

plant In New South Wales ; Government . 

production in C7U*cito-Slo\8kla 

Production of sewing or basting thread from . 

(P) Vohw inkier Papier- u Sallcyl-Pergament- 
papier-Ind . • - w 

pulp. Beating and refining engine for (P)NMn 

pulp , Colouring of for textile purposes PUschel 

pulp * Oolourlug ■ - ■ with thlophor dytsstuffs (P) 

pulp , C<K)klng cottonseed hull fibre for . Kress . . 

pulp . Curtallmeut of bleaching powder consumption 
by addition of sulphur to digester liquor in manu- 
facture of . Spence .1 , , , , ‘.1 

pulp l)\eing with insoluble artificial colouring 

matbrs (P) Melstcr, Lucius, u Brfining 

pulp , Knglne-slzlng of •• (P) ZellkoU Ges, 

pulp from flax straw 

and pulp Industry In Canada . , : , 

pulp , Influence of temperature on rate of draining 
of- — bmlth • *41 

pulp: Machines for straining (P) Watford 

Eiiginct ring M orks. Ltd , and Paramor . 

pulp , Manufacture of (P) Skinner 

pulp manufacture ; It*-covcry of alkali from 
liquor *’ obtained In — — Moore 

pulp . Mucilage of parchment 

Minor • , • 

pulp, Separators for . (P) White .. .- 

pulp; Straining apparatus for use in roanufactur© ol 
— (P) Martin, and Lloyd. Ltd .. 

pulp, Treatment of 

(F) he (s w and Marx 

(P) Howard . • ‘ ^ " 

pulp . Treatment ot straw and the like for manufacture 

of % (P) Mcrner • • 

pulp. Tub Ih liters for . (P) Orllcy-Lnklo En- 

ghucMng to 

pulp S(^ under Pulp 

Kemos.xI of Ink from wTlling . (PI t^lfce .• 

IlcmoMng mineral matter ftWn . (P) Nakaimir*. 

and Nlpjwn Scn-1 Kogyo Kabuahlkl Kaiaha 
Be-pulplng old or waste — . (P) Burby • 


‘ black 


Libert and 


331a* 


lllR 

400B 


226a 

686a** 

12a 

60a 

263a 


686a 

381a 

264a 

443a 

398R 

12 \ 

16a* 

227a 


686a 

331a* 


153a* 

15a 


15a 

264a 


8afet V 


ng OIQ in Miwiv — . V* f a-. . 

(P) 


14R 

103a 
103 a 


from RcawiHil pulj . 

size, Manufaiturc of .* (P) l>o C^w 

-•lr.c . Treatment of (P) I>e Cc'W * • • 

8tilug FiddmUhle Papier und 2ieU8tolIwerke 

A -G •• • •• *• 

(P) Uolivcrkohlungalnd. A.-O 

(F) 

(F) Wandrowsky . .. • •• 

siting and impregnating with 

I'.xportlngcnleure flir Papier- u ZcllstofR^hnlk 
Siring — — b\ UH'an* of ftontan wax. (F) klemm 

{jli,|pg T^ith mixtures of colloidal subatancea and 

water-glass tP) Mdller . . • ■ • 

Soling, waterproofing, etc., of . (P) Schmidt and 

for spinning ; Softening • (P) * ‘ 

ativk; Roclalmlng — ^P) IhiakcrviUe a^ 

stock; Seasoning and rectifying -. (P) Poggel 

stock . Separating wax-Uke material from . (P) 

Smith • •• ** 

straw- ; UtllUlng apeat lime llquore from produHlon 

of . (P) Adam % •• 

testing ; Keport on . Clark *»A 

Testing tearing realsUaco ol . Sammet . . . . WA 


15a 

60A 

227a 

60a 

51 SA 
16a 

614a 
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* IV 


* PAOW 

Ftitoj Determliuttlon of lime In Qtnmu 780a 

BMaoirlDg lime Irom aiA tAanlog . (P) C^iem. 

Pabr. SoMAbm and Co. 678 a 

Velodijr of dellming of liimd . Omiser . . •. tlSA 

S44 aiw HldM and Skins. 

PeaoU drswioss on pap^r; pfxlug ai^ blackening . I 

(P) Qrttnert 377 a 

leads and the like ; Manofacture of . XP) American 

Lead Pencil Co • 665 a* 

Pentaoontane found In Lancashire coal. Slnnatt and 

Barash • . , . . 2d9A 

Pentaerythritol ; Treatment of solutions containing crude 

. (P) Bheinlsch-Wesif&lUch Bprengstofl A.-G. 885 a 

Pentosans : Content of as lutfls for determining grade 

of flour. Oerum 608 a 

Hbdifloatlon of phenylhydrazlne method of determining 

. Menaul and Dowell 170 a 

Pentcae^estroylng bacteria ; Kermentatlon characteristics 

of . Fred and otiicra 499 a 

•fermenting bacteria. under Bacteria. 

sugars ; Dtitermlnatlon of . Spoelur . . , . 759 a 

Pentoses ; Decomposition of by bacteria of the typhus- 

paratyphus group. Stern 796 a 

Pepsin; Influence of substrate concentration on rate of 

hydrolysis of proteins by . Northrop .. 637 a 

Influence of temperatoro on . Kflnlg . . . . 795 a 

Quantitative estlraatlou of . Effect of hydrogen Ion 

concentration. Northrop .. 133 a 

PepUsation and dissolution of solids. Kulilschlitter and* 

Walther 25 a 

Perborate soap powders ; Dot^mlnatiou of available oxj'gon 

in Trickett 293^ 

soap solutions ; Determination of available ox) gen 

In . Trickett 

Perboratea; Manufacture of . (P) Aachkcnasl . . * .. « 

Percarbonates : Manufacture of alkali (P) Deutsche 

Gold* ao<l 81lber-8cheidcanstait vorm Koessler .. 

Perchlorates ; Electrolytic formation of from clilorates. 

WniUms 

Obtaining salt mixtures suitable for fertilisers from 

explosives etc. containing . (P) Dynamlt- 

A.-G .... 

Technical production of alkali by beating alkali 

chlorates. (P) Meyer 

Theory of electrochemical formation of . Knlbbs 

and Palfrceman 216R. 

PercoUtkx) ; Ap(>arattts for cxmccntratlon and . (P) 

Llo^ 

and/or flItratloQ of liquids. (P) Yeoman 

Psrglyoeroi. Neoberg and Relnfurth 

PerUla oil. See ^nder Oils. Fatty. 

Pcrkaglyoerol. Neuberg and Relnfurth 

Perkin medal ; Presentation of to C. F. Chandler . 

Permanganates ; Bleaching with . Kind 

Manufacture of . (P) Wilson 

PermutUe ; Basic exchange in . Rothmund and Korn* 

few 

Water softening with . Merger 

Peroxides ; Manufacture of stable solid . (P) Trumpp 

Peroxydase : Idfluenoe of acidity of milk on velocity of in* 

activation of by heat liouma and Van Dam 

preparations ; *Msoufarture of hlglvclass , (P) 

Btoli; and Cbom. Works formerly Baudot . . 

Per*salU ; Manufacture of oooialning a high percentage 

of active oxygen (P) Asrhkcnasl 

SUbUislng soiuUons of . (P) Sarason 

PeraU ; Trade of 

PeraooalU lit. S7K, 55 k, IIAk, 134K. 146k, 1661L. 182k. 

aOSK, 216a, 235K, 255K. 270IL 286R. 307 k. S25K. 

836U. 35511 383K, 8960. 4l8g. 

Pvmnilpbarte add; Decomposition of . Palme 

Pent haMam. Sm under BaUam, 

Copper sineitlut in 

Report on flnaoce. Industry, and trade of at close 

of 1919. Manuers 

Taanlui indudry In 


53 k 

»406a 

783a 

106a 

700a 

22a 

746a 

823a 

649a* 

801a 

801A 

5lK 

16a 

232a 

19a 

7»8a 

267a 

I 

169 a 
77a* I 

406A I 
406a • 

1T2E 

i 

434U I 

720a I 


Peincla A nad B ; Manafacture of - 


(P) Frasch 


29SK 

22bK 

511a 


(P) 


Psilol; OnoUnootts fractloual dlsi Illation of 

Burbei ei FlU et Cle 

DeietmlnaUon of aromatic hj'drocurbons in . 

f kirenUo and Vaodenbcrglie 

Manufactnre of 1 * < 

. <P) Burke 

(P) TIsker - 

ProdaoUmi of from lignite tar by cracking. luchcr 

Behneider . . 

SohibUlty relations ^ from various sources and 

castor oil. Atkins . , 

Btormis of * 

He* aim OasoUne and Petroleam spirit, 

Pstiulsuni: ApparaMs for ooailnoous dlstUlaikm and 

ftaettouUoaaof . (P) Allan 

Appataliis for erackinf . (P) Jones, and Kansas 

OMy *>OTH lTif Oo *• MIa. 

Appamtos tof dkdMng and fradlonatlnf . (P) 


M««i te XMyiblrt 


622a* 

98a 


621a 

18K 


81U 

auA 


A82a 

791 


* rios 

Petroleum — eonUnuad. 

coke ; Treatment of gases from — in manufaotare of 

carbon elecirodes. (P) Meiser idOA 

Oonstltution of organic nitrogen bases of Oalifoniian 

. kbbei^ and Wesson 478 a 

ContinnouB fractional distillation of — ♦>. (P)JBarbet 

et Fils et Cle. 6flA 

Cracking : ^ 

(P) Lowe and others TlflA 

(P) Ruff, and By-Products Manufacturing Oo. 149 a 

deposits in Miisopotamla , Ownership of . . 240» 

deposits to Neugen. Argentina 221a 

Determination of water in . Dean and Stark . . 488 a 

developments In Western Ontario 804B 

discovery in Fran^^ 898a 

discovery In N W. Canada 485a 

discovery ; Reward for In Australia . . S8a 

distillates; Apparatus for expressing wax from . 

(P) Wells and Wells 56«A 

distillates; Use of alcohol In refining . Budrewlcs.. 740 a 

DlstUlatlon of ~ ; 

(P) Blddlson and Boyd .. f. .. 65lA 

(P) Cleveland Trust Co. 7 a* 

distillation : Prets^atcr for use in , (P) flteln- 

schnelder 26lA*, 814 a 

Evaporation losses of rrude 387a 

Explorations for in Great Britain .. 359a, 439a 

Fractional distillation of crude . (P) Von Oroellng. 

and Atlas Pro<e38 Co 182X 

fractions. Synthesis of fatty acids from . LAffl . . 604A 

in Franco . , . . . . . . 92a 

Genesis of as revealed by its nitrogenous oonitlta' 

ents. Mal)ery 4K 

In Great Britain 186a 

Handling of in bulk at Thames Haven. Anfllogoff lS8r 

hydrocarbons; Apparatus for cracking . (P) 

Coast, jun . and Process Co. 742 a 

hvdrocarbons , Treatment of . (P) Gray .. 651 a 

Industry , Economics of the . Dickie . . . . 106a 

industry of Rumania . . . . . . 439a 

Industry ; Training course for in France . . . . 3S8a 

Industry . W’ or king up of waste products In the . • 

Albrecht 858 a 

Institute; American 14a 

luvestigations in U.B.A 118a 

Java ; Catalytic hydrogenation of Iwo-rotatoryfructlous 

of , Stelnkopf and Belersdorf .. 683 a 

and like oils ; Treatment of . (P) Wynne . . . . 684A* 

Manufacture qI dyestuffs from . (P) Frasch . . 511 a 

Manufacture of liquid fuel from . (P) Standard OU 

Co 651 a 

ObUlnlng distilled products from . (P) Btapp . . 98A 

Occurrence of naphthenes In Qaliriau . BkowroDSkl 438 a 

oil-field emulsions. Shcrrick 289 a 

oil- fields of Argentina, Trauafer of .. .. 439E 

oU-fleWs of Canada ^ 

oil-fields , Gwiogy of the Mexican . BrenuA . . 394a 

oil fractions ; Prefiaratlon of fatty acids for soap from 

Ubbelohde and Elseosteln 459A 

oils ; Determination of sulphur In . Waters . . 438 a 

oils; Distillation of . (P) Humphreys and others 651 a 

oils ; Manufacture o( low-boiling oils from Mgher boil- 
ing (P) Cobb, and Standard OU Oo. . . 98 a 

oils, Purification of . (P) Hood 651 a 

oils; Rapid determination of aromatic hydrocarbons 

In light — . Hess 609 a 

oils ; Rapid determination of sulphur in . Christie 

and Bisaon S24 a 

oils ; UtilUation of asphaltic base add sludge obtained 

Id refining BaakervUle 182 a 

.Origin of — V .. 170a 

Origin of — its formation from free fatty adds or 
soaps spd from animat hydrocarboos. Qrtla and 

Wlrth 664 a 

Papoan natural . Bead and Andrews ^ , 298 t 

pitch , l>estructlve distUlatlonvof . (P) Komi . . 8a 

product ton In Echigo, Japan 8S9a 

Prodnctloa of light from coat. Fischer and 

Gluud 223a . 

production In Mexico USE, 230a 

production la Trinidad .. .. 95a 

products ; Apparatus for treaUng . TT) Jenkins . . 7a 

products ; laboratory dlstUlatioD of . Hbrdas . . 220a 

products ; Manufacture of high-grade low-boUtug , 

(P) McAfee, and Gulf Refining Oo. 149a* 

Rectification of . Maslaraud ,* 8042 

nNluctlon . Processor . ( P> Kormaun and UuU ,. S26a 

Refining with sulphuric arid. Mallet .. .. 537a 

RoUtions between asi^tait and coke content . 

Stelnkopf and WiDteratU 68Sa 

residues ; Manufacture of dch gas by means of . 

(P) 8oc. de Clilmle et CataT>’se Ind 858a 

re^urocs of the BrliUh Empire. Cadman .. 214a 

spirit ; CourersioD of hlgh-noUing hydrocarbons into 
• — — and of unsaturated Into satura^ hydro- 
oarbons, (P) Bergius. and A -Q. filr ntroleaia* 

Ind MA 

spirit ; Detection of minute quantities of la ^ 

vegetable otts. Aida If2f 

spirit; Determination of aroinallo hydrocarbons la 

. Hess .. 5«6 a 

spirit ; Detarmlnatlon of in iarpentlns oU. AUlaa 

and Baivaterra .% 997a 

spliH ; BUmlnalkMi of dangex oC Ignltloa of electtloaUy 

charged . Holds . . * Ma 
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PetrolfQro— wftf. 

tpirlt : Hanufacture of from natural gas or other 

purified gases. (P) Apparate*VertrieM Qes. • . . 814 a 

spirit; Preparation of trinitrotoluene from . * 

Berl and Ziffer 84 a 

spirit ; Boctlfied ^ — from toluene' petrol fraction of 

Borneo petroleum. Silvester 187 t 

^-ipirlt. Sfe al»o GsHolinc and Petrol. 

Still for diet illation of heavy hydrocarbons of . 

(P) StelnschneWer . . . . 440 a 

Bugg^ed utilluation of at tin? oilfields in France 880 k 

supplies ; Anglo-French agreement in regard to 278R 

supplies In France 149 r 

in Trinidad 257 r 

vapours ; Heat exchanger for condensing . (P) 

Irlnyi 810 a 

Vegetable growth in soils containing . Carr .. 200 a 

and tire war. Cadman 146R 

rhoMoluM lunatuM beans ; Hydrocyanic acid in : 

Koenig 525 a 

Lljhrlg 277 a. 382a 

Phenacy] bromide ; Injurious action of on the skin 

Cox 832 a 

j'Phenetolcurca ; Alteration in taste of as a result of 

chemical change. Thoms and Xetteshelm .. 557 a 

Detection of in beer Baumann 4<53 a 

Manufacture of . (P) Riedel A.*G, . . . . 44 a 

Phenol , Colour test for Escakh fi42A 

content of low-temiwrature tar and overheatctl tars. 

Fischer and Brt'uer . .. 2«lA 

Dehydration of aqueous by distillation (P) 

Kubierschky . . 480 a 

Determination of in presence of certain o4her 

phenols Chapin fi52A 

Determination of small quantities of in mixtures 

of phenols, Fischer and Breucr 251 A 

and homulogttcs , Diaiometric determination of . 

Chapin . 6<)7 a 

Manufacture of in a continuous high-pressure 

autoclave. Brown ... 807 a 

*' Manufacture of resinous condensation products of 
formaMehyde and 

(P) Albert and Bercnd . , . 27,iA 

(P) Robinson, ami Damani Ijicquer Co . 164 \ 

(Pi Weller and RoWn^on- Bindley 792 a 

Recovery of from spent liquors Dawson 8 vk 

"Springing*’ of " larbolate " and reco>ery of 

from the resulting aqueous liquor Dawson . 151 T 

ToxicHy towards anthrax and staphjlocCKcus of 
solntlona (.untaining sodium ihlorido aU4l — - . 

Lemon 709 k 

FhenoUe condensation products ; Manulacturc of • 

(P) .Na.sh 552 a 

(P) Redman and others 46hA. 606 a 

coiKiens4Joa pro4luct8 ; Press nlng from dU- 

colaratlon (P) Redman tnd other* <K)5 a 

fubetances , Purification of liquid* containing 

(P) Basore, and Koppers Co , . 80 a 

fP) Davis and others 80 a 

(P) ^letcrle and rAbers . . K)a 

Pheoolphthalein ; lodoroetrlc determination of 

Palktn . e7:>A 

Mannlacture of rooiblnalions of alkali carbonate* and 
. (P) >oo 8xtankay, and Uveiuical Foun- 
dation. Jno .. 834 a* 

Pbenola ; Actioo of anw nic add on pol>bydrlc 8ot>n 82 a 

CODdeXMAtlsm of phthallr anhydride with lu 

presence of aluminium chloride, llimana and 
fichmldt r^A 

CoMiociometrlc titration of . Ki>Hbon . T17 a 

Determination of In drainage from tarrs 1 roads 

Fox and Gauge . . 26 i»t 

Dqi^crminayon of small quantities of phenol in mixtuira 

of . FlsKhcr andidreucr 261 A 

Hydrolysis of pltenoxyaertle add whh alkali and 

prepnrVRn of pure — — (buher and Oluod .. 261 a 

IdentlAratl^ of Lyman and Rdd . . 

of low-temperature coal tar 

I. ( rcapU GluutVatHl Breuer , 150 a 

It CatAboi (duud 161 a 

Manttfactur# of . (P) Marsh 582 a 

Manufacture of realnons crmrlrnsation products from 

formaldehyde and (P) them, fabr Albert. 

• and Berend 122 a 

Xanafartore of sniphooatea of aromatic hydrocarbons 

for oae In making (P) Cobclila »a* 

as merdant dyeatnif* MA^hiau , 5 Ta 

PropeTtks and naea of produtts containing obtained 

by direct dlatiilatlon of hir-tcmiieratnre coni tar 

Plseher gsd Ohtud 150 a 

Bmovttii from water tw other liquids (P) 

JLe^tt, and Oxono Co. of America 640 a 

and th^ M^Rntloft produeta . Manufartnre of # 

(P) Zolimgrr and itoehBng . . Oa 

Hyntbesla of hnmlc adds from - — . Eller and Koch 7l7a 
/J.8. fiovernmeBt iMUiod of detmnlotng — ~ to 

■beep dipt. Kdwnrda ami Freak 82fit 

PVnolratpbOBk neida ; JUpkf sanalyals of . Deavergne* 4 Wa 

Pbeaoll/faiilpboiddiirld and Ma coBvenkm into picric add. 

Marqofytoi and CuH >60a 

PbefMxyncidk acid; HydrolyMa «l nHuOl^ 

pfcpuniloB U fdMtoli. flaebcf nad tilwid 2«U 


PAQl 

Pbenylated aroinohydrtodeBeearboxyilo adds ; Manufacture 

of . (P) Chem. Werke*0reninch A.'O. .. 802 a 

Phenyl derivatives of arsonious acid; lodometric dotet' 

lolnatlon of ' . Fleury fiSBA 

je-PI enylenodlamlne ; Preparation nf from jHllchloro- 

bcniene. Quick r 480 a 

Phenylmethylmalonylurea ; Mlcrochemlcal roactlomi of . 

. Van lUUle'ADd Van dcr Veen 173 a 

Phenylphonylencarsinlo acid, a by-product In the dlazo* 

syntheflis .of aromutlc arsinfc acld>. Schmidt . . 708 a 
2-Phenylqulnollno-4-carboxyIlc acid ailyl ester ; Manu- 
facture of . (P) 8oc. ('hem. Ind. in Basle 704 a, 802a* 

Philippine Islands ; Sugar Industry of . . , . 14R 

Phloroacetophcnono. Sen and Ghoeh 225 a 

Phloroglucinot reagent; Method of preparing lor 

Krels rancidity tost. Dixon 341 A 

Phosphate ; Acid . See Superphosphate 

aopoaita In Morotxo 820R 

deposits of Nauru Island; Exploitation of .. 2‘24 r 

depoaits of Pacific Islands 41R 

deposits In Society Islands 32lR 

production in French North Africa 438R 

rock ; C'omixwting of sulphur and . Ellett and 

Harris 793 a 

rock- , KtTect of oxidation of sulphur in soils on solu- 

bUUv of — Shedd . . . 16«A 

rock . Manufacture of phoepborlc acid from in a 

fuel-fetl furnace Waggainan and Turley.. 695 a 

nAk in D H A in 1918 158R 

PhoaphAtes in basic slag . Solubility In citric acid of . 

Kaysacr ... 79.3 a 

citrate-soluble ; Sacehaiiflcatlon of oelluloatr materials 

with simultaneous recovery of , (P) Cbom. 

Fai>r RhenanU A -G . and others 4A1 a 

f\jnduff»<)ro« trie titration of Kolthoff .. T35 a 

Dccompoalllon of — with blsulphale for pro«iuctlou 

of sutvrpboaphate. Neumann and Kieyicin 378 a 

I)cto<tl«>n of Inorganic In glyceropbospliatf*. 

l.ixlus .. 266 r. eiOi 

Detection of manganese and line in presence of 

Schmidt . . 530 a 

of heavy m* tal* , iH-tcrnilnatlon of plioophorlc acid in 

- .S'tligmann . 626 a 

Influctue of initial renrtion on oxidation of sulphur and 

formation of available in soils Llpmait and 

JolTe 793 a 

Invistlgallon of mixture* of carbonate* and bv 

mean* of capillnrily active indicators of acid and 
alkaline nature V^lndl«ch and l>ktrlch . 524A 

Mauufaiturr of alkali hydrogen - -- (P) Sadtlcr 819 a 

Manufacture of soluide -- fnem crude jiboaphatc* 

iP) (hem Fatir Bmicnhelm Us .. Ma 

Mcrhanli'al treatment of trUabic - — (P) Comp. 

cb-* Pbnanhatc* dc Condantlne 794 a 

Mlcrocltcmlcal two-phase re action for dctertlon of 

a* ntagaeslum ammonium phosphate. Kunz- 
kraUM) 767 A 

Mixtures of bicarbonate, free carlHwde acid, and primary 
' — as bulTt r *y*tc ms in place of inixlnrcw of 
primary and sctonclary phosphate. Wiitdlsch 
and Jiictrlrh 293 A 

Rate of solution in water tontalning carl)on d.oxide of 

f dtosphorlc a«l<l of — Mas.lihaiJiA 75 a 

Uye <x)lniir test lor — . Denlgl* r ThIa 

8up}>ly of rock . . 6 Hr 

f tlllwition of IroD'Slumtninm . Stanley 344 a 

Phoaphatldr* , Preparation of - — from coloured plant 

organ* Fritac h W8)* 

Pliosphlne ; GxldUIng (P) Dayli 1W)A 

PhoaplMcraolybdlc acids. W’u . . 655 a 

Phosphorescence of line sulphide . Inflornm) of rrystallinn 
form. Box. and a</-ial foaion on — . Ticde and 
SchliTdc) .... 747 A 

PhosphoTir arid • rom|jonnd of glycxd and -- FlMhcr 

and miller ... . 7ft0A 

ComtMcurKl of sUrrh with - - - Kerb , 700 a 

('onuurtomeirlr titration of - - Koifhoff .. 7'15 a 

IH-Ierminatlon of — - KJeinmann and Felgl 707 a 

I Hie rm I nation of a* ammonium i'bn*i>homo|yh- 

dat4* Hlutser ... , 26dA 

Iteic-rmlnatlon of in phosphates of heayy metaU, 

Hcellgnvann .... 626 a 

Determination of small amounts of as barium 

phospbomolyhdate (n jircaenre and in abaenee of 
organic t^hoaidiorus comtamnds. Postemak 58.5 a 

(}si‘t*.’s volumetric metbwl for deiehnination of — . 

Tainting , 854 

ManafaeWare of oil* ami fata ivmlalning — — . (P) 

(Them Fabr IPhrsbeim Noerdflnger 72 a 

Xanufaeture of from phosphate rock to a fuel-fed 

htmarr, Wagfaman and Turley , . 595 a 

Manufartorr of idiosidw rus and , 'F) Waggaman 384 a 

Quahtative analysts In jcrcsence of . Remy . . 2(»8 a 

Removal of from hydrofluoric add, (P) Rots . 231 a 

front superptmaphata OMinafartuiv ; t/ttUaatlon of 

to sareharificiatloti of celluloM.f (P) SdunML 

a»d Cbam. Fahf. tUienaDto 

Votoas«(rk*deterfitliMi(l<« Of . Itersw .. ^*4 

Fboaphona; Actkui o( . dwtoi ORfdaildA^ or Um 

aitd Ha kmlsltit poW«r. 
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1^honbonit—~4xnitifiutd, 

DetermlAAtion ol ~~~ )n hsimatlie Iron and ita com- 
mercial Importance. Bldsdale 

Detomlnation ol» In Iron, steel, yres, and 


40dA 


• sin metallurgical 


products. 

organic 


Kinder . 

Determination of 
Compasno 

Detennlnatlon of mineral conNiitucutH In 

substances (ontalniug . (jrossfild 

Determination of — — in tin bronzes, llcrtlaux 

industry In Japan 

Manufacture of phosphoric arid and . ‘(P) Wagga- 

, man 

Jl<.d as reduring agent, RoBeimU-in 

-tin alloys. Vivian 

Phosphorus pentoxido. zinc oxide, and water , The 8>8t^^w 
at 2.^° C. and 37“ C. Rberly and others . . 

Phosphotungstic adds Wu 

Photochemical apparatus. (P) Knelling 

oxidation of orgunic compounds by chromates 
nlkow 


470a 

273R 

304 A 
486A 
3 4 Oa 

59I>A 

(155A 


Photographic — oontlnutd, 

sensitometer ; Intermittent . Jones .» »iS4 

sulptiiu- toning. Namlos . . 18^4. 

^ne n protlucf Ion ; Theory of , with a graphic 

method for the solution of problems. Jones . . o76a 

toning with nickel and cobalt, Dub|pton .. ISftA 

Photographs , ProduHlon of coloured . (P) Flnnlgan 

and Ilo<lg<rs 2»1 a,^CAA 

Photography, Colour- - 

(P) FrifWi-Grccnc and O’Malley ,. 784 a 

(P) Kelley 7«6 a* 

(P) Natural Colour Pictures Co . .and Fox . . dllA 

(P) igh and others . .. ISdA 

colour-, Use of colouring mutters of flowers In . 

Kdgel 588 a 

8d9K 


proeesa. (P) ku< llhig 


312 a 
135 4 


— to metal as 
(P) l{*.tophoi- 


Photographlo rnrl>on prints, Transhr of 
etching resists for pro<cs« bloilc 
A.-O flir graphische Indiistilo 42H4 

colour- filter negatives . Pro<luctU)n of (P) Malt 670\ 

colour prCK-ebs , Theon't ic.d ba**!.'* of u new direct - ^ — 

by means of co!our,vl Kiibstaucrs K<ig»l 427 a 

copying proeeMK's . Neutrul-wrdge photo in< t« r for 

sensitoinetry for baler . • t>0'’A 

deposits; Meamrement of graininess hi -- Joins 

and Itelsih ^ . 834 4 

doveloficrs ; Formation nl (oll<jid.il sll\«r In - — and • 
means of avoiding It i/ol>el 55 ka 

dcveloitcrs ; Theory of organle — Kornolka . 428 a 

develojiliig pro<< H« ( P) and llu<l( bat h * t376A* 

de ve lop lilt nl , ('In mb ul Itidiu tbm III Induction 

and the Watkins factor 8l»epi»ar«l and iL >tr 248 a 
develqpuient prints . Produt tion of tirou n tones on — 

(P) Kthhuiisner A -(» . 

development under tropUul conditions Agiuw 313 a 

emulsions , Hire and hciii'ltivem-ses of tlx* grains in ~ — 

Kvedberg "b'-A 

I xpoKurisi of known value. Device for obtaining 

iion-lnterrni!tent graded -- lligsori 23'>R 

films, Hardening during di velopment (P) 

llirUtiSfifM’-n 

films , Manufar-ture of (P) Flaherty. ai»d Uu 

Pont de Nemours ami Co . 8764 

' films. Proiluclloii of in natural colours (P) 

Wcllsolcy and Kanders 42X4* 

films, iUxrovcilng silver from - - (P) ITorton . 676 a 

gradation with griattno- bromide of silver , Dependence 

of 0(1 wmve* length. Unatek . 4f»A 

imogroi , Production of ooloun^J -. (P) Blancy, 

and Priema, Ine, .. . .314 a 

images , visible and Invl^tible Itiuiwlck . 156T, 198K 

negatives and dlajiosUlws , Improving gradation of 

(P) Uleder . • 

pafier Import .at ion <>f - - 

pa|ier , M«nula< t ure of fi riopiUN'iatt (P)lW'rts<h 676 a 

4>apers ; Mcajiurlng gloss of - — - Klcv r xtA 

pieiuri'S , Hroduction of ('tiluun d - i P) ClinstcnM-u 45 a 

plate ; Action of coal 'Ui a Mokinson 35 Ta 

piste , Arlioii of ph<»sjiliorus. ilurlng oxidation, on , 

Aid its ionlring Djutr .Torisstu .528 a 

pUlRS . Fbgglng .acibtn of weak solutions nf todldis 
on . Rcnultk 

piatra ; IIvi»enM nsiD-tng pan< bromatlc - Ilurka 

priotlng'OUt pain'r* . (5tlo«r t f D.< linage in and 

farUirs affcstlng it i'ornit.t* , her 
prlnting-out pajs'rs , K, .•ordiuu tl'c < ii.ir.uUrlstic curve 
of . Fortnslethcr 

printing . Manufattute of ^ Muldleton, 

ana KeTi»t>pe. lid ^ 

printing proeeiw . Dve iinpn H^i..u - DoniMlioriK' 
printing proccM wltlmut Kilvtr binmlde W lb ke 
prinia ; Prodmllon (d fttrt.'ng — from weak ueg.ati\,’s 

prwiSfiSauT; Kmulsions (or Slade and II hrHui 

rcn^ling of contrast , Kundanu ntal law for true - 
Reowiek , 

reiMYKlartlOD of maniKwrlpt. tvv vtIM.u » r pflnt^I 
matter, drawing*, photograpti". or the like (It 
Waters . . 

•eifnnp; tHodUs In Cliannou 

srloalum toning. Ihibnfon 

s«tialtt*er; Aoramine a - Ubxli and Iki-uwbk . 

Moalthitin. Catborvanlms Mills and Poiv 

SMUdlWra; t^lounsl dcilvrd from qulnolln.s 

(ItsStiakltiKW. and lepklloes contalnlnc dlnwdhvllmlno 
and dlethyUmlno tfroufis narldci* •*‘‘^4 

arnaJUseni; laocyanlne djvstu/Ts as - . Mills ami 

Pom . 2.>5R, 46>4 

with Wchromste. Nanflas . • -b.A 

•tmidUslfig dye* affective for lofra.rP<l Mdbitlon , 

Kanofactore of . O’) Adam* and ^ • • ^*4 

M«i4ll4»g lives of laocyanW tjpe; Manufsciuro of 
(h WlM and Adams 


39.5 R 
•207 A 

640a 

640A 

‘24S.4* 
.U 3 4 
70:> 4 

3S6\ 

135 4 


248A 

46.*' A 
136 a 
4 28 A 

*Kt2A 


502a 


••iMlUvMkfia ; VroducUon of rwhmmailc ylthout 

iret, Chmlall and Bullock . • • • . 

WhlBwaam compounds and products . Bo* 

#t«iai Um» . (P) SttltliTger 


248a 


181g 

207a 


584A 


44A 

183a 

:>7a 

308a 

100a 

58a 

57a 

57a 

57r 

57a 

442a 

463a 

433r 


of coloured ami of distant ob)eets )*o|ie 
in natur.il loloiirs , M;inufa<iure of colour-screen plates 

or films for . (P) Wleland 

Some proiiertles of eolloblal matter and their applica- 
tions In Findlay 

Wedge colour-filter for distant ( P) Will . . 

PhotoiiietiT ; lIess-iv,H tint and ita u‘m wfh raw 

sugars Mtade and IfairD . 

Neutral-wedge for seusitometry .'’nd light -rueaxure- 

meiit Eder .. . 80 iA. 803A 

Piiotonutirs an<l tie- like | P) Hargreaves . 471A 

Pliotomb lographif So<uty . .. . 34B 

1‘hotoirib rugraphv with «impl<‘ ajipar.atus Ward . OlR. 386 a 
P hth.»bdris and IIuoihih ( oplsarow .. 860 a 

Phtlialb a<id. l.-t, r salts ot — — gbccriu sutwtitute, 

(P> Itossler 

esUTs . t *e of ~ is heat-tr.iii‘.tnittlug raesihim. (P) 

Akt -ties f \niliiifabr. 

-phtli.ille anhydiide , The systvin Monroe 

Plithallc uahvdilde 

(Pi \ndrews, and KeJd, n Co . 

(jiltbs 

Condensation of — with ]>ht nols in pr»jven<e of alu- 
inuiiiiin ihiorble Vlirnanu and Kolunidt 

Milting point of jiure . Monroe 

-naiihthaleiie , I'lie syst^ m , Monroe 

New ni< thml of manufacturing («ibb» 

-phthalic a<ld . The system . Monroo 

Phthalmilde . t'untinuous proce.S8 for preparation of in- 
digotin from . Holland 

VhyUoftai'h jH Mi/i* , Chemical kinetics of eataJasc from 

Yam.iS4ikl 

Physical clxnil-trv ; Thiniry and practice in chemical In- 
dustry, w ith sr>ccial refereuct to — - Prideaux . 
Phvsb'al Hocietv . 109R. 3761 

Phvslological action ; Ibdatinn between <hcmical constitu- 
tion ami Hill . .. .. 2661 

‘Physiological iUvicw*.” # ** 4141 

Phj soetigmlnc , Toxlcologual detection of — . Filhmr 172 a 

Phytic acid . S>nthcsls of Anderson .. 673 a 

Ph.vtln . Determination of in plant evtrarts Rippcl 582 a 

l*nkeniig funglt'blal #pr.a\s for plants Cook 7 Ma 

Pickle liquor : Trcalm. nt ol wisto (P) Weaver and 

otheiA . . .... 

PKkllng Rath (Pi K\Un „ , , • 

jiroccss , Elect rulv til (P) CouImiu, and Mestlug- 

housc Lkitn, and Manuf.ai luring Co 

«flutloiis lndi<atuT.< for d< t< imiulug fnv acid in . 

Itov U* .... 

Picric aild , Ev.aporator for lono-utratmg weak sohiUons 
of - ;%tPi I’.rtxike 

Influemx* of the d-grec if sulphouatlon of phenol on 
th«' vbk! of - Doil 

liiJlueme ,«( -^ulnhon.-irlon of the phenol on vUld of . 

M.iriiuevrol .and ( arrC t 

Minufa.Aure of . (PI EsiTkr .and others 

Miiiu(,olurc of - - bv nitric aild prexx^. u«lng nitric 
acbD of dllTennt ronicntrations Mariim^rol and 

IX11C.-S . ... 

rheiioltil-ulpboiilc Sf 1 mill it' ixmvcrsion Into . 

M-irquiVTol mid t aro' s ^ 

St diis oil the sicm Prei*.ir.iflon of a reagent fo^ removal 

of rP) Klcmcnz 

roxlritv of — Kixlsih 

Pr.wi'b irra it inn of dimt rophcnolbulphonic .udds mto ^ 

M.ii'piey lol and others 

Plcrv I chlorldi' , Pn par.it ion of by ni* r st ion of l-chloro- 

2 4 dlnitroUnitfOc Frankland and tJomcr 1641, 257» 
Setting ivilnts ot mixtures ot dlnltrochlorobcnzcne and 

. Frankland and garner .. .. •• 25 iT 

Pigments; Hulking value* and yields of — — In paint and 
enamel luanufactnre Gardner .-vnd Parks . . 
conUlning (lUnlum compounds. (P) OoWBchmMt. 

•awl ilt^n Co A 8 . . • • • 

TVtcrTOlixatlon of hiding power of --- Pfund .. 

Diffusing iwwvr ol — '* ** JJii 


Flncnods and texture of 
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502a 

. • 350a 
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249A 

350a 
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347a 


248a 


8561 


552a 

151 


Pfund . , 


Hiding ixower of white 

Manufacture ot • « 

(P) Goldschmidt, and ntan Co. A./8. 
(P) I’almer ... • v 

Manufaeturo tl load (P) Saeley . . 

llanutacturc of In OnUrto , . . 
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PIgmentA— 

H»nuf«rture of titanium oxide 

(P) Goldschmidt, uiid Titan Co. A./8. 

(P) Nielsen and others 

Manufacture of white antimony oxide . (P) Barb® 

HauufactUM o4 slnf oxldo . (P) American Zinc. 

Lead. Imd 8mcrtlug Co . and Wcinple 

t absorption of . Oaitlner and Colotnan . . 

mclpltatlon of paint ujidcr coloured light. 

Gardner 

for primers for galvanised Iron. Ganlncr 

Tungsten . Gaoiner and Reilly 

I'w of tannic, arsenlous, and phosphoric acids In pro* 

dmtlonof lake from basic dyestuffs. Jenuison 411R 

Pina cone , Manufacture of . (P) Itujcr und Co. 42eA, 8()2 a 

Pinaoone chlorhydrlu ; Manufacture of . (P) Bayer 

uud Co. . 1 . . . . . 

Pine llgnlu ; lionstltutlon of — . Klason 

ue^Ies : Kxtractlon of u Ith dry and moist benicno 

uimcr presBure. Flacher uud Klelnstut k . . 
needles ; PwduUlon of parattln, waxes, oils, or fats 
from (P) Von Porat . 

seeds , Fattj oil ol . Von Friedrichs 

Pinui hninfo^ut , Constituents of Indian turfamtlne from 

. Slmonscn ... 

Piperidine plijeridyldlthlocarbamaie ; Prejairallon of 

(P) Bajer and Co 

Pita. Nee Pourcrova figanlfa. 

Pitch; Combustion of — — . ( P) Uowntroc and Co , and Fr>er 

Free carbon In Hodurek . 

Manufacture of coke from — . (P) Becker, and 
koppers Co ... 

Manufacture of In fllaincutar^ form (P) Barrett 

Co. . . ■ • 

Vaporising and gaslf>lng fP) Kernuann 

Pitchblende; fkoiaratlon of iirotuct'.niuiu frooj - - - Kahn 
and Meitner 

Pitches. .Softening of \arloiw at ditferent tempera- 

tures .Spe«ly 

• Pituitary gl.ind , I^rcssor c-onjpouiul In . Crawford 
Plaut juices, .Accurate detenulnatlon of hjdrogcu-lou «on- 

cintration of b> lucaii* o( the h>drog» u el*c- 

triMlc I'letcngcr 

juices, Klectromelric titration of - - Haas. 

Juices: Factors atfc<-tiu4 the sdditv or Indrogeulou 
concentratiou of — . « li-MMigor 
juhfs ; Reaction of -- Haa^ 
juices; Relation of soil a< Ulii> to atidU> of 

Truog awl Mea« bam . . ... 

Plant Protection Instltuic , Formation of - - In I S A 
Plant ; Formation of an Assoclaiioti of Brlil-^h manufacturerH 

of chemical 

output , Control of — 

PlaotS , Ab4Arptlon and asalmllafjon of ftaxl ituGrial* h) 

. lU'ioati 

Absorption of ('al<iiim bv - ana its aritho\lo 
propertk's with r<r« 4 «ect to roph r JCaquenw' and 
IkinouAsy 

Action of f hl«inv and difft n uf » on - . tJwrIn 

and I.oniUwl 

Analysis of and manuring 

CrysUlll'Uible tnigai snd frr< a* ids in Colin 

Lffect of Dltrt)Kcn flAii>K organUras and mo hd* a< hi 

drtlvatlves on growth of, l;ottoinU-> 

F.itflchlna with cartpoo dloxule the atruo^ptw re *iirTouiid- 
InU (p) Hirdfl 

Inftneocftof colour*^ llgld «ro\»th awl plgiwnta- 
tlnn of Gardwr 

Influence of organic t ompotindj* on dc'clopiBt ut ol — . 

Ciamlrian awl Ksveiuia *, 

New solution for *pra> Ing — - Fah k 
f^assium-bearlng miwrala ** Aource of potasAium for 
growth of — !*« J«tk 

Belatloa between calcium and nltrfrgea content of - - 
and function of tahlnrn Parker awl Truog 
lleUtlon of moldure In Whi Aiibsff.ita to ph)''lolugir»l 
mH tislance for — - and to ttw; rrlatltc plant- 
pr<xlu<lDg vtthic of varipuA salt prowvrtlons, ntdve 

Toxicity of Irrrtf to and antUoAlc proi«itlts of 

copper* with r»'si>»at to fcriraw salU. .tUquetmo 
and iJeraomwy . 

LV of radlpactlAc fomi>oaltlnus in growing . fP> 

* MJIkw 

Utlllsatioo of rarbohydralra roof alned In . 1 1 ) 

DaitNsae F»«re«. and I>«p<mt 

with wood-like stems ; Trestnwnt of growing . (P> 

Lockwood 

Pluiter wixittKi; >lanufs«;ture >4, a Hsstlc (P) 

Anaatrtmg 

Retarder for . tD t«lT« 

PlaitertoC of ocIOMR, ronenrte. mortar, natural stone or 
brielw, ja»A the like : Forming s corertog snd 

hMdsftllf cnaibtf Mt. or Impregnstlrig . fP) 

y Sander* and Sanden 

tmk ctwopoaWooe : 

IP) Baekky 

n lielefUse a 

} Rtehard and Brady 

I Welle, and Ban^ Co. . . . ^ 

■pwwiuUiL *«««**«^ 
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Flaiilo— <M>nflMu«(f. 

masses from fine powders amV colloidal solutions; 

Manufacture of . (P) Podssua 

massM ; Manufacture of and of industrial products 

^refrom. (P) Gauthier 

(.naterlats from gelatin. (P) Ga/loy. and Boo. Franc- du 

' Coramold < 

materials ; Machine for kneading or mixing (P) 

Banbury o 

materials , Boftenlng of determined by the Wldney 

resiilomutor and expressed graphically. K{)eedy . . 

Erratum 

materials ; Btrong. practically Incombustible — ■ 

possessing iusutating properties. (P) Motta and 

others 

matt-rials; Yield value, u now toustant for 

substances ; Meehanicid pri>i)ertlos of — - Iiniwrt- 
ance of reactivity, Lo ChuU-licr and Lo Chutclier , . 

Plating metals (P) Plorsol ,, 

Platinum , Ageing of colloidal l)t' Rocasolano 

('atalytic decomjxwltlon of hydrogen peroxide by col- 
loidal — Rocasolano 

Influence of lead on catalytic activity of -- Maxtc-tl 
metals as hydrogen carriers in catalysis of hydrogen and 
oxygen mixtures at ordinary (cmperaturi-s by 
moistened eonUct Burfacea. Hofmann and Zlpicl 265 a 

production in Germany, Possibility of .. 238R 

and simllaT metals ; Kxtractlug — - from sands and 

ores (P) Thayer 

subslltutfl . Alloy for use as — - In clettrlcal ter- 
minals etc. (P) Fahrenwald, and Jlh<»taiiiuin (^, 

Tse of lead as sulMlItule for . Hilttcr 

wire . fheap sulHJtliuie tor ; — lor flame tests 
Khrlnglutu-s . . 

alrc colls, Rt-movlng incLalllc tores from . (P) 

Rlektiisthe Gluhlamponfabr "Watt" A -G 
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ajre . HiiBstitute for 
Kfpllnger 

Plumbago Str Graphite. 
Pluml*ic at Id ; Salts of 
Polnlollte lamp Hlgsou 
Poisoning . Intcniutlonal 


In lluti\G and bea<l tests. 
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I-alxiur (’oiifermt'o awl In- 


dust rial 


4r 

UcKiit ix|)ericnctH in indutlriiil - 
by siKliuin llU'Uldc Vallio 

Kw-lsrh 

205 4 
265 4 

PoGons , Physical tlicory uf action of - 

Trautic 

133 4 

Poland . hveatui! retiultniu-iils of 


417r 

MAOUfactnre of artifl'Iai silk hi - 


322K 

Pettash Industry In - 


. 400 K 

•Halt indtistry In 


43MR 

Poleusko value Ktt*‘<to| pres'^iire on 

K-lrkitatn 

.. mx 


Polishing and (l.-anliig iiowiler Jn>m 'vUulose hydrate (P) 

.slslght and tiiiurs Ifit* 

matciiat , Fibrous -- , (P) IL Is und Co. . .. 154 

/Wv)/»>naiCtF , Prois-rtlt 4 of tin- .Htrenhaut-r I72l 

Poly |M ptldcH , Inflection and determination of higher - 

la protein mdullons Her/It lil and Klinger 556 a 

PolvAii t Itarhh 4 , ifydroIvsL* of illldt h.tSi 

’ MethyLtloiJ of start )» Karrcr ... 7W5 a 

Pul) Mllphtde fiinglcldts . SiaMlUIng - — IP) inavldaon, 

awl Urwlley awl Vrtstman Co K.'JI 4 

solutions, ircatmciil uf - for uiwt as iwartUMeit 

(Pi Holton, and .Hlu-rwln VAUILams Co 5.'»74* 

Ptdyiliue, a *i)t*elBlly prej>*rfd coivrtilc exlra<i , ProjicrtUNi 
of - - awl I t»m()«ri4<>n of Its starch il()Ui lying 
I^Twer with Dial of m.«ll dtaetasc Takatnlne. jun , 
awl (>4hlma 524 4 

PoHar liark ; I tilUliig for productltm of flbn-s. |P) 

Kcnllijg 594 

Pftrcelalii , Investigation tm -- Kiddle 24 4 

flrt^l at Heger tone IJ, Hertwig . 618)4 

glaxn pot mlAturcA IGilh-r 59 »a 

an-llUukf, Firing IP) Pnkf 2.ir-4 

Msnulaiture of 

(P) Gi-neral l.l»<1rli (o 2974, 5194* 

llotH-rts ,, 11)7 r 

Manufacture )»f hard • fur fu-M-t (P) PoncHanfsor. 

H' hwetg 25 4 

Reiatloii Ix-twc-n (om[<«>*lt|nn and thermal 

of - Riddle 214 

Iterirsiul ami 


Porosity, tjulik «lcUrmlnatlon <'f 
lUiulangcr 

Porous maU'fUl ; .\fanufactutn of from slag 

^ Nr»r«ke A\tlf-selsksh lot Klektrsltem. lod 
Porpoise , I ml ujit rial uses for 4 hs • Kogent 
Portugal . ffew ladtuftles In - ~ . 

Resources of 

PasiirrMa fibre Head and Bmith 

PoUalt . f 'sustir . Sitt Ptvlasslitin hfdrinld*'. 


(P) 


iHoR 

,12 1 X 


32 !R 


depouHs ; Rsportsd dbenvery of — In Bnaln . 

Kxtrarfloo of from mloersli, (P) Meadows and 

olhsri ,.191* 

from GsrmMf * 79*. 294* 

Imimtied from Oormany and AlMta HK)r 

todnattyi^lssllao 

IndnMtr 1ft Owiaany *r4t. 446s 
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PotMh — continued • 

indiutry ; UtUtofttlon of final liquors of for manu- 
facture of beat-Jnsulatliig material. (P) • Llrwia'l 

Cbcro. Fabr • • 

Industry wasto jlquorij ; Acfclou of — ' ' on aollh ai'id 
plants. >o!U* . . • . . 

from kelp. Bpencer ’ ’ r»y'5A 

mines la Alsace ; l.lciuldatlon of — . • ' ’ 

MuHato of . Hef, PotahHiuin (liluriilv 

production in Germany In 1911) 

Purchases of German — — * . •[ 

.Recovery of — from felspar. Icueite.'and ti»e like. 
(P) Jlody, and Metallurgical Co. of Aini-rlca 

Recovery of from greensand. (P) Charlton 

ttecovery of — from silicates (P) Hj>eimr . 

from Searlcs I^ke 

situation In Gerinuuy 
situation In i: S A. 
in South Africa . . 

Sulphate of Potassium sulphate, 

supplies , German 

In U.S.A. In lOlH .... 

Wood oslics and profluctlon of — - - Patemaii 
works waste liquors . Compohdlon of fertiliser prepared 
by treating lime with . GOrhing 
Pot asMum- bearing min* rals as source of ix)tassiuur for plant 
growth. Do Turk 

-bearing sllkates , Tnaluu'ut of (P) GlaeiW'r, 

and Potash extraction torporation 

Do Koode |s-rchloric acid methixl lor dtterminina — 

Keitt 

Ki Itt and Shher 

Determination of — as jierchlorate 
llaxter uud Koha^oshl 
DaxU‘r and Knis'rt 

Determination of as ivrchlorato, and its separation 

from vxlium etc Morris I'Mut, 

l>ctermliiation of and Its separation from sodium 

by means of sodmm cot>altliiltritc VSenger and 
Hfmen 

iK'terminatlon of sodium and when present together 

as clUorldes. Quarlaroll . . ... 

Kxploslon during separation of hj the perehlorab- 

method Joaepn and Martin 
in greensand ; Klfcit of maun re -sulphur comiKtets uiion 
availability of ■ — McK’all and Hmith , 

.S nsitiveness of qualitative reactions for . I.uts . 

1 of nickel crucibles for lawrence 8mlth fu«lon In 

determining In soils Walker 

Potassium anhydrotcIluraUj , Application of reduction ot 

by line to treatment of tetrad ymile and to 

eatlmatioii of tellurium In this mineral Hulut 
anhydrotellurate ; Ileaetlon of - - llulot .. 
arscnlU« I rcliuunakcis and l>e llaat 

blehromate ; Convcrslou of to chromic oxide and 

sulphate (P) M(x»tie> 
hU'liromate Industry in Jainn 

broinate , Standanllsatlou of -- ll^ inc.ms of sul- 
phuric add Ikrtiaux 

brtmildw ; SolubllUy ot in bromiiu wnU'r Joseph 

carlxmate , Manuls<iurc of - (1’) Chaplin 

carlXMiate . ^llortag» of - - 

chlorate . K^'etroly.'-U of solution- <>1 - for nrepara- 
tlon ot i«ota«siuin jn rthlor.it^ cP) tils rvt i.k sl-chc 
hprengstorf A •(. 

chk)Tat« as a situdsrdlvlng suKtaru^ tor alk^tli solu- 
tions 'Van Valkcnburgh 
PotAiMlum chloride , hxi>oru ami pri e of - - 

F.xtraetton of fr-^mi carnaillte b\ the cold process 

(P) Kallwrrke Gros-herros \oii .Saclits-n \ . 

. and llepke .... 

Manufactun.- of 

(P) Duft 

(P) Dull and Duff ^ 

Manufartur*' of - - from - < u* (PjA-luroft 

GtHalnlng - — from lurirao' dnst (Pj Andcr-sui and 
oGu'ia 

Rccoxery of t»orax and - - from o rlain wst<Ts (P' 

Wrinkle' and Kuhnert 

Uecoxcry of Ikusx and - from nalural Blkallm- 
IM depmits. (P) Hundsirom, snd Sohfl\ Prixx-ss Co 

Ricoovery of from brlw' d’l .'mUNm 

Separating borax from iPi v rinKU an<l KhIuhtI 

Separation of magmwlnm chl<»rl<le I'om - -- In nnans 
of organic solvents Talk In 
Holklltkatlon points of mlvlur<'s of sixlium chloride, 
calcium chloride, and - lantsU'rry and Pagt 

Potaaaltmi chromate , Conq^Tshm of to chromic oxide 

and aulpiiaU' iPi yfoonej 

CDapotmds ; Agiparatus for n'Cvneilng * 

Olwmlcal Const nict Ion to 

ooro pounds ; Extracting - - from silicate minernW 
(P^ Schroloa and oUicrs 

oomiwunds ; Extraction of from groouMHid. marl. 

and glattoonlAi. (P) lUrt . * . . 

compound* ; Extraction of from rock* contahdng 

poUaalum, and *ijn«Uancoiii» prtxiueilon of nltro- 
genoiM lerttttier*. (P) Roasl 

nompoundt ; ICanlltacturc of (P) WoaGlng 

compound* ; ICanufactnra of ocmctnt and •olubla . 

<P> KUb. g|id Knbi.PoMcr Co 

ooBipouada ; Manatacitur* of from gMonMnd : 

(P) Ohniitaa, and Amori^n Pota^ Oocp. . . 
(P) llMMloini and oUim 
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Potaiwiura -continued, 

compound* ; Manufacture of high-phosphorus pig Iron 

, and frbm greensand. (P) klcadow's . . . . 6 Sa 

compounds ; Obtaining from minerals, (P) 

.Hcholes, and Pry Glass Co, . . ^ .. ,, 102 a* 

compound* , llccoxery of (P) Chemical Con- 

struclion Co, , , . . WA* 

compnundA ; IU.(50very of aluminium compounds and ^ 

— — from groe.nBuud (P) Haulier, jun . . . , 63 a 

compounds , Itecovery of In connexion with 

cement manufacture (P) Ink'rnatlonal Precipi- 
tation Co . 

c.om]>ouuds; Itecovery of from minerals. (P> 

McawTBchmltt, and Chemical Foundation, Ine, 571 a 

fertlcyanlde ; Klcctrolytlc i«reparation of . Brown 

and others , . , . . 446 ji 

ft rrocyanidc ; Ek-c-t tome trie analysis w ith . Miiller 45 a 

formate; Mannfattun of . (P) Elektrochem. 

Werkc Gt.i» , and St rauss , . , , 883A 

hydrogen phthalutc as etandard In alkalimetry. Dodge 641 a 
hydrogtn phlhalatc as standard In volumetric a^lysls, 

ileodrlV'ton . . ... 5.30A 

hydroxirle . Mamifactim* of , (P) Ulggina, and 

I nlted Alkali Co . .. 5>3ix 

hvdroxidf solution , Manufacture of , (P) Charlton, 

and Amerhan Potash Corp . . 405 a 

lodute , Standardisation of by means of sulphuric 

acid Bertlaux 612 a 

PotasHinni nitTule , Manufacture of (P) namiKl , 658 a 

Production of aminonUim sulphate and from i>ota8- 

siuin »alt« Hainptl . .... 18 a 

Protluction of - In Chile , . , , 221 r 

lb (tivt IV of - — from ct inent kiln ga,ses and the like. 

(I’j Chemltal ('onstrudlon Co ... . 64 a* 

lb torts lor dtcomitoaltiou of . (p) Baver und Co, 656 a 

Potas'uun jsrthloratc Caking of . Lowry and 

Hemmlngs ... . 105 t 

isrthloraU', Manufacture of . (P) Oberschkaisclie 

A -t) fur l-ahr von Lignoe^' ,, 571 a 

jtt rehlorate , Manufaciure of by eUctrolysb of 

solutions of potaivslum chlorate (P) OU rsth’leaischc 
8prt ngstolf A -G . . 571 a 

18 rmanganatt , .Manufactun* ot from ferro- 

in.AngRne.se In eketrolysls. Thomftsou . 106 a 

js rinauganate , ibaction between hydrochloric acid 

and -- Vt nahle and Jackson .. . .. 402 a 

ixrrnanganate , Slde-ehaln oxidations with . 

Blg< low . , . . 8A 

phosphate , Itcaoilon-i U'tw ecu primary - - - and 
increasing quantltks of cakium bicarbonate during 
lioillng Wludiiieh and Dietrich . . 4bCA 

pluinbltc , Oxidation of to potassium plumliate 

by Riternatlug ciirnnt Jlrra C5 .'ja 

salts. ClariHcat ton of solutions of (P) Krujq* 

A -(» (fru-oiiwerk # 658 a 

-alt- ront.Hinlng kic «erlte , ()bt.sinlng sulphur from 

crude (P) KicTin.avcr and Hannoversehe 

Kaliv^t rkc A -G 406 a 

salt- . t'rv-tAUbatlon of troni eolation, (P) 

San. rbn y ^ . 449 a 

salt- Extraction of from nuirloc algae. (P) 

Barrasse Fr^n- and Du}>ont , . 499 a 

-alts Extraction ol — from i*otaph- bra ring minerals 

(P) Auden . 335 a* 

wilts . Incnasiug the tH-itash content of crude . 

<P) Kieriimver. and llaunoversche Kallwtrkc A -G. 448 a 

salt.- Obtaining - - from liquids containing Uie 

same tP) Bunchsni . . . . . 2S2 a 

salt*- , tlbtainlng- from -ali no waters tP) Burnham 232 a 
- alt- ProdiKtinn of amntouium sulphate and ixrtaa- 

slum iiltutt from — HamiH-l . . 18 a 

-alts Ib'coverv of (V) Mcilhlney*, and rallfornla 

Alkali Co ■ . . 44 Sa 

-alt- K rov.rv of - irom -furnace slaf. tP) * 

Hurv and oth. r- . . 21 a 

s.ilt- Uet-oxerv of lK>rax and ■ — tP) .Tacobi, and 

Paelli.' riia-t Borax Co * . OSTa 

-lit- Ibcoverv or purification of (P) Hirsch- 

kiud and ('alitor I la AlkalLCo .. 545 a 

-.sit- txaratUm of - - froin coke or Ifc-h obtained 

Iroin <ane iuoIasm'S You St let a .• 025 a 

wilt- s. ]*»ratlon of from mtnorak (P^ Salxwerk 

Hellbronn. and otlw’rs . , . 405 a 

-o.linm sulphate , Obtaluing from saline tlquorv • 

(P> lUirnliani 21 a, 232a 

Potas-iuin sulphate . F.xixuts aud price of . . . 105R 

lormallon of double wills of caKluni «ulpliate and 

At IW)' C .\ndcrsoii ai^d NesUll 40lA 

Manufactim* of - - 

tP) Dutt and Dutt ... 63 a 

IP) Kabr dc Prtxl Chim de Thann et de 

^fHlhoiiw* 516 a. 689a 

PotAHsium thiocyanate, Photoclu'mical oxidation of — — 

Ganaosinl , . . . 

rlnamUim fluorkle , Pn'iMiratlon of Mardcn and 

Rich 5964 

Potato produrtA . Manufacture of drffd •■ ■■■. (P) Qiem. 

GeA. lUvenanla 7614 

Mali . BeUlkm ot !ml{>har to ooU acldtiy and to Amitol 

ot Martin . . . . , . MTa 

March. (See under Starch, « 
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JOUBNAL’OF THB SOOBTY OF CJHBMIOAL INDUmY. 


PoUtoos ; Antboorbutio propertbfl of raw and dried . 

Olveiu and Moduiage 609i 

I>e8lccatlon of . (V) Wauqubr et Cfe. . . 3^ 


and like vegeUble subatancoa ; Preaerving . (P) 

^VaaAttier etfCie 

MannfacC^ of dried (P) Carpzow 

». Manufaotore of ao-callod compreaiied . Wkgner 

and Mehihom 

Melanin-value of . Uaehn 

Preservation of (P) Vereln der tJplrltua-Fabrl- 

kanU'n in IK'Utaehland 

Separatlou of tyroaluaeo of Into com ponenta Uaehn 

PotoutlomoU'rs for thermo-olemont work. White .. 

Potosi AVa u«<frr Bolivia. 

Pottery l>odlefl ; Magneela . DerKo 

Casting . (P) Allen 

cwtlng slip; Effect of method of preparation on 

vlacoejty of tjehory . 

frits ; Solubility of boric acid iilumonthal, pm. 

Fumaces^or heating or nnneallug (P) August . . 

Indnstry in Japan .... 

Kilns for burning - -- (P) Webster 

and like articles , Casting of (P) AlU'U and Ames 

tnanDfaaurv ; I nt'stlinated louses lu — Mellor . 
and other ware . Ovens or kilns for inauufadure of — — . 
(P) Marlow 

sagger mlxtun-a ; lllgh-tcmpi'raturc transverse-strength 

t«'»t as a luetliud of t* sting l.labarger and 

Oolger . . ... 

sagger mixture* , Hllleloits - — Ifornmig 
<iieirtlflcaUy const rui'tiMl »io\e« for drying — Vilen 

Tunnel kiln for heat tri'nt incut of (P) lonldes, 

jun. 

In r S A In 1918 .. 

I se of American raw materials in manufacture of white 

ware Bk'lnlnger and M< Oanel 

ware . bWing in plaster of Paris moulds llobert^ 

ware : Tranaimrent glajcs lor l\ory and white 

HeinaUiu 

Powder; i*ygro*coplc prois‘rties of hbuk . Taylor 


'981 

Mil 

2451 

4221 

3111 

77A 

1371 

2061 

1561 

,516a 
4<Wa 
3(»2v 
15Ptt 
400 V 
J66v* 
:15R 

112a 


508 \ 

l<i6\ 

I46n 


vying and I renting - 


(P) 


Maruneyrol and tJout*l 
Caking of salts l4?wry and 
wm. 


<P) 


Powdered materiab , C 
Khod'** and C<jl< 

PowdeiH ; Analyab of — 

Pi..pertk-« of -- - ~ 

Heramiiup* 

•mokek'M ; Acidity la Angill and l^rranl 

smokeicM; Determhution of mliural rcsld^te In 
lAitri .... 

sfookekia , Drying — by means of hot air 

Uimpel and iVskr '*0J\ 

smokeies* ; Manufacture of - - 

(P) tlwm Kabr W. ller-tcr M-'r r . a 

(P) Hmdllng 

snioke4;wi; Mannfacture of cxplohlve* (roni (P) 

Bljth . '4 a 

smokel^ . Recov-ring v)hcnt from — — (P) l»tt 

Pont >6 a 

sHiokeleM; Treatment rtf — (PiCUewirn . ri'it 

WeMbig of wiki - nmb r pre**ure V Hagen iHOt 

Power, etectrlcai; Severn sclu'me for g«neratton of 41PR 

Hydrtxlertrk in Kona 306 r 

pianta ; Produrtloa of IrtwAcmis-rature tar aiul otiu r 

by-product* ofcnaidistUlalion in-- - \VUk«r»* IU4 a 

waUir* , Coal r^'quirrment* and utllUatioo of In 

France . . 

water- , lodualrial devploptm at of - - In Canaila :>6 r 

water- ; Secood interim rej>ott of wnimltte,* on r* ■ 

Mmrce* of — 2'/»R 

Pi«dpftatf«; Machine for waahlng Slniltwou iliA 

Pr^plUting materiab from »4>totioii. ill 4*.uw< . aiul 

MmlO Cci . 52 1 

PnMsfpHatkm , Eleetriral - unde/ f>ctrkaf 

P re c I pK atofa , Orlllrc - iH Btafller. »ud fb-wanh 
t'orp^ . 

Preheater for vm In the chemhal Indnsrtry, esjseiaiiy lor 
dbtUlatkm of retroj-utn. Ur. -b- 6t»in 

•ehneldcr, and Cbrmleal I'onndatirm, Inr. . '■14* 

Pr/werTatlT«a ; Quantitie* of riecesaary to prevent 

aJeohoUc (enwmtation and growth of inoukD 
, Purif and Beal A<ja 

for ttmbot and plaat* , latioratory t« su on value of 

. Pakk .. . 17U 

p, iNrteimliuition of Insolubk sohdii In - - 

Ckmena 16'Ja 

I animal and Vegrtatlr ^Hlataner*. (P) Falk And 


(P) Pape 
i 

tP) 


malarlalA Mb>a«l to ptitrvfartWn and dr ray. 
rottKif : Procom lor - - (P> Benenail 

milk aa4 #‘her tab!*. (P) Mowrop 
MO-akobofle beer aad oUkir femMmtatdn Iktnidii 

fiaaka 

mgmk malarfalA. <P) Papa 

beiuMk and allMf P^- (PlBrofl . 
borati avMaaem neP m laxtila fabrk»« wood. «ic. 

laOimF mii 

MMMllMrfiUfte . !>•»•«* and Hotygam., 


4651* 

JIOv 

4244* 

40A 

2fklA 

4A41 

62Sl« 


Priming oonwoaltUaiA : Mannlactiire of . (P) SlakM 

aT^, and Bohou 377i 

Printen' roller compoeltkm ; Apparatua lor reclaiming 

u*ed . (P) Oroaler W2i* 

r -roller ooropoMtlon ; UeoU.lmtng tued . (P) 

Oroxlor .. .i ' 85 a* 

Printing with aso dycatuifa containing the aulphonamlde 

group. (P) MoMyn 854 a 

colour rcaorvei under sulphur colouri with vat dyet; 

Dlserenr 710 a 

coloured eRucts foAt to chlorine. Brandt . . 569 a 

cotton fabrics and yam*. (P) Calico Printers' Assoc , 

and otlicrs 560 a 

Discharge on staple fibre union material. (laumnlU 2X8i 

discharges dn Indigo Blue by means of glucose. 

Scliuunert and Wosnessensky . . , . 7451 

dlschargi** on woul. Jaquet 203i 

fabrh!* with luAHio dyesturfs. Sllcgicr 686 a 

fabrics or the like ; Machines for . (P) Samuel 186l 

half discharge effects on cotton fabrics. (P) Calico 

Printers’ Assts' , and Itoiiso . . . . .7191 

Ink ; Varnishes for (P) KroiisUdn . . 122 a 

with mordant dUaxo dyestuff*. (P) Boc Clmm. Ind In 

Basle . . . . . . 4411 a 

pa.<U'8 euntalning basic dyes ; Preparation of . (P) 

Bayer uml Co . . . 401 a 

plates and matrices ; She< t matt rial for use In making 

. IP) Biokt'S . . 5771 

n-Hcrvcs under indantlm'ne Blue Pokorny 745 a 

•.t'slsts and ronvendons und( r Aniline Black Phicanski 5691 
n-slsts undi r fonnaldchyde-siilpiiovylatc discharges 

JustIn-.Vfueller ... 719 a 

‘•nrfaccs , Manufacture of -- (P) Mot ta and others 546i 


75r 

tcMll.*. ’ fP) (iUnthcr 

white and coloun'd dUcharg'S on Unnlnantlmuny 

445a 

•J66v 

, mordanU'd coltnn Poknrny , , 

. f . • • 

7451 

l()7u 

wblW rvst'rvk-s «m wool liattejmy 


2934 

2Pt5 A. 
U6 a 

Problems awaiting solution I’>au( r<tft 
Procaine .''/•) NovtH'alnc 

Prodmvr-ga* Acc under Du 
l*roponal . MlrrkKbcmlcal rcaclU'tH of 

Van Ilaillt 

37ag 

••Art 1 

and Van d'T Vtcii 


i7:)A 

52' V 

Propylene and Us homologiics , MHiinfAitiire 
n»em Tabr Bo»kau 

of - (P* 

675a 

i<»ir 

Manufacluni of chlorination pitslmfs 

of --- (P) 


4 29 A 

1 ui«>u Cart>klo Co 


174a» 


Propykncchlorhydrln , Po parutlon oi 

from oil gas 

3.34A 

>vlt 

Brooks .... 



Propyb'oeglycol ; Pnpparstlon of ■ from oll Ba* Brooks S84i 
Proso millet analysis of Iti oil a character WIc slroikol 

Dunbar and Biuu- whH 346 a 

Pn^fol, a riiaractcrlstU; aludiu! of pr«*-rt mllkt Dunlisr and 

BlnnewJai 346 a 

Prota< tlnium , nwmlcal proiviihn of lUhn and 

Mfllner IOTA 

Heparation of -- - from ) lt< hl»li inle Halm and 

Meitner , 1971 

Protease of germinated larlev U.'w-Atrtid . 2441 

Protecting apparatus and um"*! In chfinlcal imlustry 

agabkst thk' action of rbemicala il'i tklmV-r 3561 

PrcktiH-tkm of Hjwslal ImBisUics Act, 1920 . . 135 r 

ProtectUm of Special Imlu.+trk's lllU .. 161t 

Prolcln-sllvrr ptvi»aratlnns ; Manufarturr of stabto - - 

readily irdiible In waUr tP) Bayer und Co. 765 a 

sulwtannts ; Manufacture of — from l>Ofw* (P) 

MilltArkotuM'tvt'ii-Faln’. IBliscutann and Uaftka 83U 

substances , Manufacture tff Vkifrtalde -- — . (P> 

Hatow ..... 78l 

Protein*. Adamklrwlcs rrartloo for — F'mroo . 8041 

of twrkty. «>ats, rye, aid wlu'at kerm'l* , NutrJUvis valua 

(4 OsU)|5h' ami Meodel Mil 

Crtloflnkstrlc detcrmtivation of hisumimt In - ■ and 

in materials «x>utainlng pnAcliw Hankn aod 
Kucssler ... 760 a 

I’oloflnMHrlc drtcrmlnalktn of btsltdlne lit — — and In 

roatcrUls containing proteins Haoka aod KonaMcr 7601 
Dtdc'filon and dHernilnattoft of higher Poiypr{i4ld«a lo 

Meld and Kliniprr , . 566a 


solutions of ~ — llcnffcld I 
iVirrmlnathm frf small auantltk* of sngar In piwwMkrr 

of prodnefs of degradation of . lAsi . . 

Distribution nf • In tba cndosiwrm of ihn sdioat 

iierry Martin kiTt, S4 «t 

Free ammo grontw of - - KdIharVr 7964 

ydrtgysls of In pntwenre of aklchydcw. Htdm and 

<k»rtner 

Influcnm of swlwtrate concentratloii on rafe cd hydidlyil* 
of* - - by iiTiMln Northrop 
Ion serW and physical properllo* of ■— . lAJwb 
andnMhodaolfiriertntntngUHlrminnnaltloii. AadotUen 
Orlgla at humln tormod by acM hydndrMs of - - 
Uoto and CKirUA'r v . 

Proclpnatioo of by acid* and altoiM Wagnor 

PrrparMhm of swlpfiurtsod derivaUvwi of * — tuivtiig 

UMfwpmitle valoc. Paffktia 

?rodnrtd*rlvtidfn»iv»irtabhi taf maautKdmw of 


294 a 


346a 

6871 

T97a 

637v 

346a 

792.4 

5004 


7Wi 

4061 


. airkMfM sMk. tlw% oM. fP) OMootMtS .. 

iNarltoalMiii of . IKanWo and Xltniit * * 

lUomtmi of oaMtun^ m|| 

wMt fiwnMdd,«fMil6 6«lonlromaiatMM^ 

(F) .. 8tU 


S63a 

5Ma 


798a 
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X . X. - ^aoe 

^ “‘l”®" 'rom tre*tment of 

KldM. (P) PecK, and Dorr Co 6S3 a 

BelaUon ol amino groui« to lyslno ooutent In . 4 

Felix ... . . • 6871 

Uee of ethyl aootate aa precipitant for - Mario . 431 a 

Protocateohuie aldehyde; Coloration of hld^w^by means 

,of . Gemgroes • . . 497 ^ 

Manufacture ol : 

(P) Confectionery Ingredients, LtJ , and 

oihert 

’ (P) BchroWt 

roioalloxane. Stock and Hotnleskl 

rotosoa in the soil : l>(itermlnailon of the numVr of actl\o 
. Cutler . . 

seudoepliedrlne ; SyntheHls of Inactive . ld>crliard 

seudo-muBcariDe. Welnhagen 

nhllc Utility Companies (Capital Is»ueB) lull 

ubllcatlona , Cliomlral , Noyea 

received ; Lists of . 24r, 4fii;,60K, 84k, riHu, 

150U., 174R. 192k. 21(»H, 22HR, 24flR. 2R4 r, 2>>2r. 

2ft8B, S14R, 3’12h, lifiOu, :168 r, :i^KR, 400 r, 424U. 44‘<R 


640\ 

247a 

62a 


606a 

762a 

672a 

79r 

41'iR 


uddllng Jfurnace. (P) ilycre Co . ... 160a 

'ulp-board ; Apparatus for Impregnating ariiel.-H of 

(P) Slight and Ij»ry . , 14 V 

digestion; Maoufaeture of (ani-itW, Mxla, parinularlv 

from residues r<ro\er**d from Jilkuli uw*-! in 

and containing sodium carljonnfi (P) Durr Co, 
and McAfee 

digesters , A<ld charging for - {V) Dwh j 

Manufacture of (P) Jla('lie-\Vug 

soda* ; licport on washing of i.rlflin 

sulphite- ; Control of cooking proei’Ki' fur manufaclnre 
of — - linker , 

Hulphttr- : Manufacture of ami n roMry ol sulphur 

dioxide IP) lagan and oiler'* 
sulphite- : Methotl of heating dm- P r-* fur manufadur-- 

of (V) Uuth-, and \kl 1. hul.igi t \ aporac - 

kumulator 

Uilikeuer , Mime iP) Allen 

*ulverfaKni 


.'141 A* 
hI7A 
264 A • 
102 a 

4«1a 


.S41\ 

477^ 


(P) I>Ti\h 


7, >9 4 

(P) McKeh.-y 


145 4 

tv ntrlfutpti attrltlonal (P) Macartney 

and oth. r-* 

Viv 

Ilotarv (p) t^rti-?*- and othi rs 


476a 

notary Inijiacl tP) ToniUnson, and 

Alls Chul- 


men* Manufaduring Co. 


3234 

’itherhlng aiquiratutt 



<P) AuU- 


T.di 

(P) Kfimedv 


SlrtA 

(.TUHtlc mxla t-f ihc like. Vpfiaratua fur 

- (P» 


Btai k( r , . 


17nA* 

IrangtbU- nalistaiux-'* (P) Ovirbtrom 


5.t7 4 

lunehlnes <P) Wauthl- r 


255a 

materlaU (P) Kirby and Ijikln 


*255 4 

milla 



(Pt Full* r and 1 ulh r-l> high to 


564 4 

iP) Hurt 


323 a 

tP) AVake 


524 

ortt!*, clinker, pr the like (P) Itr-yib . 


2.584* 

ore» or otIuTmaieYtal* , Ma. bine* fer 

lP> llush 

564a 

Pumice agginzate for concrete (P) Ilarnbloch 


26a 

Ituluatry In Hal * 


3vS‘2B 

alone , Preparing for uae in conrr, t- 

iV) Haver 

723a 

Itimp ; Tikc anwoured ( erath rm criitn(ugRl - 

Hi«vhui'‘*t 

14:.T 

The Aram ire " aqueeg.-o ” - P» Imorv 


144T 

Tl»e Martrkm .Stewart 


1411 


hitn ping acids and other c<»rro(>he 11 ( 1010 --. wtih patileular 
n'fetcnoe to the arinouied (rratlkim rrntilfuKal 

Ha > hurst \ 

corroalw Ihiulds , \ii{^ratu> l-’r <P' ITumso 

and Kcatner Kvajxjralor and r.iigim-* rmg <'*( 
macltlncry for ci»eink‘al works . (.emral tjix* <d “ ■ 

Waat 

Fhimnn ; Centrifugal for add? and corrosive Ihiuld-* 

fP) Union nspagnole de Fahr d UngraD, de Prod 

fitlW . H de HniK'ri^rwpluitcs 

Onnirlf«4(aJ for sulphuric and nhrl srl-l-* Tunga) 

lor for rostra llqaors tP) ParraiMl 
Efilrfcnicfca of varkwta tjpea of -- Vicst 
PurUMkiloo of tiqnlda hy means of c-uUoidal •din Ic add <1’‘ 
llielnuuin ^ 

of Itqutda by sUtllig. deisoaitlng, and osoinowliig action . 

Apfiarottts for - ■ (IM l.knart . 
of ; Mbchaniral or clH-mU^l - -- 

of Olli and other l^uWa (P) lUteman ^ 

Pwrpla-ora; HofMIfylng oongk>n>erat«'sr>f- -- 
hasaoolaoa ; Mlxtuwa c»f Portland ermen^ and 
rycBOBwier tor determining speclflc graxity 
Newkirk 

Vae of — — lot determining apectrtc grav it> 
PmmkIOM. 9m Dlfb^hylamlnoaiitlpvTlne 

I Telknr. at* mttdfr Anlhra<vt»e dr<*tnff* 


(V) u 

d’j d*-' 

VVrrfttl 
of mnlsAhr < 
PUn'k 


f'2\ 

CJtK 
272 \ 
;>02 4 
821 A 

829a 

67Ta 


IVnxMM- 9m mtSm Wmmm. 


b)*procltict coko-oveas 


PAQK 

Pyrites ; Apparatus for recovery of arsenlous and selenious 

oxides from. . (P) Jander 26 a 

btuning ; Electrical precipitation of dnst in gases 

from . Dylaaalle 720A 

burnt ; Ecaivery of copper and rinc frim « (P) 

Helscnegger 662 a 

burnt ; Separating zinc from . (P) Bayer und Co. 66*L 

Cliemlcal data on coal . Yancey . . . . 187 a 

cinder; Cliloridising roaoting of - — (P) Simon . . S78a 

• cinders ; Ixcachlng chlorldiM d . (P) Braumilller . . 873 a 

Discovery of In Norway .. .. 400B 

furnace (P) Hracq ,, .. 36.6 a* 

Industry; Critical iKMition of Norwegian .. 77 r 

Kllim for (P) Fairrk) . 648 A 

(Jhtalning copper from lyes resulting from treatment of 

euprlferouH (P) Soulie-Cuttineau . . 414 a 

prodintlon in South Afrha . . . .. 94tt 

produttlon of the world . . .. 292 r 

In USA in 1918 ... ... 140B 

Pyrocateohln aldehyde Se4^ Protoeah f huie alddiydjj, 

Pyrogallle add .See Pyrogallol 

Pjrogallol. Manufacture of (P) Nltrllfahrik .4 -(! .. 426 a 

Pvrollgneous a el-1 ; Separating wootl tar and . (P) 

fhlfonl 441 V 

P\rolu«lfe . Keduelrig - - lo rnanganon'- oxide Ik fore use 

In production of splegf h Isi-n or hlgh-percentagc 
ferrornaimam ««• ( P) Hub .. . . 661 v 

Tn at meat of - (P) Jurg* nsen . .. .. 23 a* 

Pyrometers (P) Malom- . . .. .. 47 a 

Pyrometrlc methud an-l app.iratua (P) N'orthrup, and 

P> roll (trie In-itrain-nt Co , . SOA 

Pyrophorh zinc alloys. I ilii-»ation of tierrnan (•upphea of 

fiueiil-r , . 67 1 

zinc allox-^ , I ‘ill-atlon of wa^tc . Cz(xhraL-kl and 

Ixohrk.- .. .. 030' 

Pyrop!>crti>hates , Maiiuf.idure of — — (P) Wclwter .. .607 J 
pi rophosydioric arid, Manufadure of a tKirou derivative 

of . (P) D %ln . . . 40 Cj 

Third and fourth dh'-odat lou constant-^ of Koltholf 087 

Pyrotedinlch . Comi>o»«ltlonh for . (P) Brock .. 803 

short coinimrdal analytical methods for determining 

purltN of di* nil ah utod in >al«er and 

Stoddard - • • • 

P\*rox>lln bodje* . Production of (P) Hitt and Do 

Pont d-- .N'emours and Co ..14 

bodies, Solvent for . (P) ilitt, and Du Pont dc 

Nemours and Co . 1 4 

comjKisition , Fireproof (P) F.uihardt and Du 

Pont de Nrmourt and Co - . 264 

cominxitjon-s . Manufacture of tP) Dcxitiingir 14 

Dlmlnhhmg the mllamniability of - - . . .. 218 

products; Manufacture of fP' Jarvh . ^ 686 

hlu-et of low inilaramabllity (P* Jarvh . .. C.W 

solution, Dufy on . •• *40 

soliitlofw M(M«i.r(ment of M^eo<it> of . Higgins 

and Pitman . . 541 

aohent and romi*<r<it ion containing the sami* (PI 
Halertv. and I'u Putii J- N* luour- and 60 144. 

604, 5294, 817 

Ift'atmeMt of - -- (P\ .s.hw irrnun and Kdlogg and 

Son? Im' 60 

• Pv rrole Blacke Ang.'ll and Infii .. .. 3294, 7.7 

Pvrrcile, M'tttllm Milt- 01 - Fr.vuklln 348 

Py ruvatc-MilphSt^ . 1. rnn ntatiun ol l.\ yeiiM N'onberg 

and H-infurtb . . •- 524 

rvniTlr add . Bioi^diiical prixliutiou of Fernl*acli 

and ''(hiHii • 345 

FennentaMlIW *'f - und. r tb. condltivin^ of the axa- 
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(P) Baekeland, and General liakclite Co. . 

condensation protinrts ; Manutaitiue of . (P) 

Dunham .. .. . 164 a. 

condensation products. Manufacture of from 

phenols and formaldch)de. tP)Chcm Fubr Albert 
and tU-rend , . 1 ::*.:a, 

material : Manufacture of from wood tar. iP) 

Kledel A -<». . . 

moulded nrodurts , Munufadur.. of . (P) 

Blchardson, and Culler- iraraiucr Mfg Co 

products ; ManulaLture of from hlgli-boliliig coal- 

tar dUtiiiates. (P) Bailey and others 
snhistanr«s , Jk'paritlun of low-boillug lonstituonts 

of . (P) Chern F-vhr Worms A -G 

substances of \egetable origin xuitaMe for Impregnating 

subatitutes for textile fibres , Manufacture of 

(P) Fuchs 2411 

Resios from Cochin Cliina ; ( hararterbtles of some — - — 

, Nio^ardot and Cotflgnier ... 19 «a 

Converting Into dry powders. (P) Marcus . N>2i 

Cotunarone and formolites Kagg 273 x 

coumarone- : Inaulatlng material Irom — . (P) Wells. 

and fUUs-Foatcr (o . 840 a 

coamarone- ; .Manufacturr of - • soiubU' in aieohoi 

(P) Bdtgersiserke \ .(j . ;,07a 

coumarone- , Manufadure of varnish from un- 

saponliUble without th<^ uvs of benzol as 

sotvent (P) fkhwari 72 '«a 

coumarone- : tiulUtdllly of low-lemjierature coal tar for 

prodoction of . Gluud and Breuer . , 2t>2A 

Determination of saponification valuo of dark . 

Salvaterra . , 72 a 

Ratraction of <P) Bollmann 577 a 

Rxtiactlonniipf gum --- — from grass trees (P) Poolsy 

and Bteevens ... <5971 

Formation of by actiuu of dilute afkalis on acetal- 
dehyde llammanten . TOIc 

Hardening synthetic (P) Jackson, and Westing- 

boose EWcUIc and Manufacturing Co 7 l x 

or the llku , 'Prodmtion of synthetic . (P) 

Kobinsoo-RlmlU-) and oUxrr* .. .. i 

Manufaetarn of — 

(P) Koppem Co. aiwi Darrin 7571* 

(P) Vff Chera Werke aiHl others 27.1 x 

Manafactare of arttfidal • 

(P) Bfthler . .3771 

(P) Coptborrve and Tauuehiil . 757 a 

(P) Danin, and Koppers Co 166 a 

aiHillaetttre ci artiflelai - by action of ftyfural cm 
phenols. Beckmann and I>rhn 57 ;a 

MannfacUire of artificial — from wood tat. <P) 

Uambitrger ... 792 a 

frornt manufasiure of benirne , Mannfartnre of pale. 

iMdlly-drying oli* from fthi — . (P) hcblltnmer CiIa 

Okiakalng from wt>od. (P) .\ktkda>iagpt CelluhiM 5t>7x 

oleo-; i^uHloo of — in Imila .. .i79R 

Paraooamarone 2tw» 

ttaraeoumaroM' ; Ise of — in xarnbhes King and 

others * , * 551 a 

FttrUkatlmi of (I*; Brooks, and CowmeTclal 

Jletearclt Co. . 522x 

Recovery of turpentine and — from rrainoun woods 




t lor extraction of - - , (P) Tetralin ftt* 
fynllwtle ; Solvent nvedia and their effect on vamisliee 

omde wHh .Wolff 

from XmlAiMtAaM species. Rennie and othen 
Betorcteol ; Jfoiloo of sodhim bfttxeoe-m-dlsulphooate with 
aodlatt Ilydtoailde for produetVjo of ~ — PhlUlpx 

and Ofbto 

Ret«M amd Ra dnrtvailm ; Pteparatkm of arocnatlc nitro- 

omHpoancbi from (P) Araot 

RudaUtmehlp of*k to resin ackta, aod hydrtJgcAated 

ftUma. YMaom 

UHoriKmm lor dmillathm of facts and bhamlcoiM orm. 
(T) 


3771 

fiti6A 


342a 

4591 


‘4'MX 

792a 


I k PAOl 

i Betorts— nonfinwed. 

for (BstlllatlOQ ttf solid matertato. (P> Kennedy . . 770a 

W for distilling carbonaoeous materials. (P) West and 

others . . . . . . 74U 

mace , (P) Smith fiCSA, 060 a 

Furnace lor partial carbonisation of coal. (P) 

Smith .. (• 602 a 

for iow-temperature distillation. (P) Mers and 

MoLoilan, and others 686 a 

Botary . "(P) Francke 266 a 

H^ry : Driving mechaniHin for . (P) Summers 

and Wlilttani . . 688A* 

Vertical for carbonising coal (P) W'oodall, 

Diickham, ami Jones, Ltd , and Goj^dner 773 a 

B<d.tlng of l.aat fibres Krais Ha, 4i:iA. 81 (Ja 

and drying of flax and other fll>ri ♦ (P) Portadown 


211 X 

W' caving Co , and tireiHVcM . 


595a 

815a* 

fibrous sulwtAuces (P) Rlnmnn 
flax. (P) Johnson . . 


5(WA* 

718a 

728 A 

of tnxtllo plants. Carbonn 
Reunion; Trade of in 1918 


4i!jA 

246R 

342a* 

Khamnoen , M-Tulylhydrazone of ■ — 

, A an ill r Haor . . 

2f4A 

UhotianlnM. Grtlnaclter 


226a 

2731 

033 X 

Rhodesia .s\e under South AtrUa 

Riiodium ; Acceloratlon of de<'onii'<wlfion ol li>drugtn 
inroxlde by (olloklal ■ — Zeiighell* and Pai>4- 

coruttautlitoM 

486a 

522 \ 

lUdaviour of hydrogen towards 
5Inlsrh 

— Gutblcr and 

166 a 

7i:u 

Rhuitarh Julco ; OoiniKisltiun of - -- 

Aiigcrliaiijw'rj 

.656a 

/.‘Ab* glabra ; Fatty oil from seeds of 

Brubaker . . 

33 X 

398a 

lllhtHms; Maehlm* for Ircallng art tries sto h aa - — wHli 
liquids (P) Schmidt 

226* 


irt*. (P> Pystttlw .« 2 a 

for emUaf if dw <i «4 t> w m • MtMsi fihr tstnoilfii 
«arho» frastt (V) JUt tm aa mmI Voltm .. 221a 
lordMMiM<l4 ‘ 


Kh. 


KUv chaff, Dhtltlallon of - - to obtain ar<>tlc arid and 
furfural 8iurtl and /a> 

OicmUal cnmpxedtlon of natural and iiollshed Italian 
— liWigfllO 

Gamlcal w»jnp<s‘ltlon of reddu«^ from tn'atnuhl oi 
Issoglio 

CldmiM' red — .see .Xng What. 

» rop . FoMSkJtt of Indian - - 

iKdWiIng* . Alkaloid ixuisUtuent** of - llofim ister 

"tanh, .Manulaetum of (?) lUukIt* and 

Ltd , and Hard) 

straw . MariUtaetuis' of flb’oliol from tP» 

Rogers and Bedford 
Pollulloti of - - . 

SrIf-purlUcatkHi fd <!ooper and others . 

Bond or like roxi-rlng inatfrlal , Ih-tslmtlon of duht ptoot 
and waUrjrtxd - (P) lllemana 

-making mater laN . .Mamifailiip' of - - (l*l Honda 
Roa»liug furnairk. AV under I'lirnae.-t 

nilm-rah aud (dlxcr f'ulvt ruli n; ruaCrlaU, Apitaralui 
for - (P) lUol 

non-slnti ring *ulHtau(n» . Gas fin'd shaft kiln for - - 
(P) t'tilgrr and M.lgrr 

ojrraliiww* , Means for rnat< rial tiirough a 

rotating r)iiiul''r whINt kuhp<ti<d ro - - (P; 

Aonatliagi'ti 

organi' snlwfants'* (P> Trltscs 

, Pt)>iiir«l ihf'nilatry of KouilihrU In yte system 

lead -sulphur-os Ngrn llelnder'* 

/jne Itiemle or iither material rtmtalnlng suiphttr 
(P) Fellner und Ziegler, aud Von (voclser , . 
Roetu'lle salt ; Oxklng of — * Igjwry and Heramings . 
Itock* . IVtermlnallon tff romirtiatitdr matter In Mikate 
and carlxmate - ~ Firklivr and others 
lU'mtgen toxin . MannUrturc of — (I’) Merck 

tulsw y 

(P> Mhlhr ' 

<P) Mkmerw nod IlaUke A <» 

Roller inliU ; (ArntrcJIlng fned {d oil seed or the like to 
( P) D'o and otltcr* 

Krtoftog felt , Mannfactnre of (P) fUrrrtt Go, 

felt. Recovery of wa»to - - llanky aru] Krra* 
toateriabi. Maonfadort; of - (P; Bttnte and 

Xorth 

Row> oil .V.'e under OlB, f^ientUl 
Boain; Coliotdai 
in India 

•tung caters : Manufacture of - 

t varnkh xnannfactnre 
Oibphony «nd B«iiln 
BothaiMted ; (j^xeatigatinm at ~ 

Boyal InatHnilon . , 

Ro>al Mkroamptcal .^wkiy 
Hoyal Iffinkgonsplilr fforKt) 

Royal hochpty 


In Ualer suing oI pap<'r Tra«f«ilt 


and llteir appikwtloh 
Gatdnrv and Cxsirmatt 
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.15r, 91k. 14641 
.348 

IfilN, 2:t5g, 39611, 4.14R 
7IS, ‘i99k, 214a, 3788 
129a, 199a, 214a 
PorrHi .. .. 348 
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Royal hoeVty of Aria . . 

Rahber ; Atiloa nf haloftHsi on . , . 

A<ffkm n< organic acpctotators In xttkAtilaatifiii of 

Krats aril nihara . ^ 378 a 

Airfttfl of valanakifal piantalltin • — ManMv .. afifiA 
aiwantt; MmoptMia of anifinal tn 

latliiiksu . fiatffeix .< .. 107 a 

AttUMctny oototm (P> mmh .. 27tA 

Mtmir, tkmm ^ .. 
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Bal»ber-~ei>n(4MtM(i. • 

^Inct M^ n^Jthe ekuitlqlty ot vulcanlned . 

from candicwocd . ! * ‘ 

Cause of nistlneus hi shetft . Hollondoorn 

Causes of iuferlorlty of plantation Vrap , . 

ooafpilaitt : Alum as . Stcvenn , 

oomposltkm for use as floor txiveriug ;• Maniifa<d,uro 

of . (P) Stocks 

compositions ; Manufacture of ■ 

. (P) Slocum, and tJcncral Ilublx r Co 

(P) Wcliw, and lJarn!tt Co ... 

compoomla ; Expansion of during vulcanihatlon 

Sandonon 

compounds ; 3faniifuciure of : 

<P) (Joodycar Tim and llubbcr Co 
(P) NieUcn 

content of laU‘X ; Mctrolac for dctcnuinliig - - 
Stevens . . 

l^termlnatlou of factlco lu r>ckk< r 

Determination of sulphur in \u!canU»'d Dikkor 

lictrrnilnatlou of t<jta! sulphur in w I’t arr*ori 

Deterinluatton of true free sulphur atul true ctKllWlnit 

of vulcaiibuitlon in vubaulstd . Kelly 

1>evulcaiili»Uig . (P> Willard 

Direct deU'rtainailon of nibljcr hydrocarbon in raw 
and vulijinlsod — i>ewia and M( Adams 

Drying (P) Wullenwol>er. and Morgan and 

Wright 

Effect of adds In ret anting rttt<! of cure of Bteven--* 

Effect of o'rtatn at«iolerHtorM on proi)ertles of vul- 
canised . KraU and Flower 

Effect of exposure to air on mat uratlou ol — Stevens 
Effect of soaking rolled or unrolled <oagulum In wat^r 
on |iro|i<'rtles of — De Vries 
Effect of Yar>lng pro]Kjrtions of add In coagulation 

rate of cure of Bt<*\ens • 

goods; lh't4 rtnluallon of rdlulose in r.I«t<'ln 

and Mo(*re ... ... 

goo<!s , Ih'b rnilrilng permanent rd of DavUs 

goods enilkodying a fuundattuii fabrle , Treatment of 

vulcanised (p) Munt* 

goods industry hi Holland 

goods and rednlmed rubU r , Rapid determination 
of antimony sulphide In — limit z 
Improving tlic plasticity and a/lhosDeneas of dlfflcultly 
soluble natural — — U’) lugarlaclio tlummi- 

waarenfabr A -C 

Increase in volunw of comiKumded und< r strain 

8chlpp4 1 

industry in (anada 
lnduiitr> in Hainan. tTliina 
Indtwtry' In ‘h<‘ Setlurlands 
mdustrv i;i I’aru . Proisised — 

lndUKtr> . PoeltloM and prosis'cU of the - -- Willmnis 
Industry Pri>gn"«.i in - - - tn H>U‘ Twlas 
industry and the war Porrttt 

latex, Uai'let Uiloglt «1 i-tiidN u{ »o.igulation ot Hev<a 
l><‘nler and \ < rn> t 

latex. tVvigulatlon of \1') N i\oii-\Vest\v<KHl 

latev Coagulation of - with mlihtui sauliaiute 

ns 

iJiU'X and — frtjui indiv Idu.vl tr«-<i4 Vit' 

'laU\; Investigations on did* p nt (xv»gulaut- for 


De Vrk^ 

dural < 


of IP 


I abet m <• 


Ute\ , Xatu^al (viagul.it ioit 
of air >p(Km 
latex, Natural ooaguUtlou <if Hf\(.x - »u .ib'smx 
of air after addition of <«laium >'.'ilt' ''j«‘c>n 

latex. SfsmtaiieoUH •xijutulaf um ot - !'• Vrie# 

and Bpoon 

( Pi S'- (oagulaut (d - - 


1 1'1V*I'>‘ 


(cral 


and Its iH-snug oil rate of 


tP> 1111*0! 

vP) 


A I'd 


nnd 


latex; S>nih<tl* 

Stevens 

latex; Tn'almeut of 

K.uMv'r Co 

latex ; VlwxvHv of - 
cure Mevens 

►like nuuuvHi , Maiiiifa tur* of I'la^lh 
►like maiHwa . Manufadun* of soU and h 
Traun'a Forschung-lalsuatorium 
-like tnassrs , Manufaeturc "f fivuu i 

formaldcnyde. <P) Hlilcbcr and KrauM* 
or llk« a«l>*taneiyi Sv-nthttic ,‘roludion oi 
(?) riottarludk 

Marhlne for kneading or mlvlug (IM baubuiv 

MaehltMi for t^idlng .IrtMlHtv (d soft \ulcanKd 
ilchoti . 

Vanntaetnin of - -• tP> Raiton and oth< rs « 

ktanufartuin of vnhaMls*d - (P) lV«rt4m. «u«T 

THanlittff Allov Manufaetiirlng Cs> ^ 

mantttannroa ; Foreign r<miis tlt,l«»n hi - 
Maturation of - -- Mevrn* 
nmmhriM ; Pioeasv of dUfuslon t.muigh a 
Daynca , ^ • 

Methods of prftmtsflon of fdaniatlon 
mh^fuofna. ttesut . n « 

mMngg jlMermlnatlon of earlwmat. s in - Pt 
uitKtBgs ; Urindlng ma<ddne« for sawdust to W uv<d In 
. (p)^ar»hall . 

<M«t miiuna ooagulum (slab) , I'nlformlt^ ot • 

SieveiMs 

OlitatiMil by cotfulallon of Utex . ReaWanci of , 
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i78A 

728a 

826a 

378a* 

343a 

343A 


.'••224 

4').'-)A 

lOOv 

7.'.7v 

Ohr>v 

H27a 

72.HX 

74a 
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73a 

lODA 

34 U 

41'M, 
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204k 
ir-OH 
27 4R 

2«'»Kk 

32R 

lOfiR 

008 i 

5.>2V 

826a 

66 '* \ 


665 i 

065a 

tP'»^ 

.343 V 

826a 

,U 2 a 

241a 

2 42 4 

12 :> 

.*07 4* 

60 :• 4 

u*r.4* 

1214 

2V»4R 

826a 

5.524 
7284 
6.33a 
82 A 

35a 

10.8 a 

STSa 

39tit 


?A0B 

Eubber — continued 

packing ; He^t-restetlng . (P) Strorooyer . . 274 a 

Permeabilltv of to gaaes Edwards and Pickering 678a 

Piescrvatlou of vulcanised . Stevens . , 261t 

Prlxcs for suggestions for extension oL uses of . . 208 e 

production and prhes •. 289E 

Bearllons of accelerators during vulcanisation of . ^ 

Bedford and Scott . . "99 a 

rt'clalmed , Manufaiiuro of waterproof material using 

. (P) Frftnkf 1 und Riinge, and Colombek . . 698 a* 

■Reclaiming 

(P) He^lford, and Coodyear Tire and Rubber 


tv 

(P) Kryder 

(P) 'I'wlns, and Dunlop lluldier CV 
(Pi Van lUap 
(P) doling nni otherA , 

Rcdaimlng cotton and - - from va-ite (P) Young, 
and Aoishnd ProtcHs Co 

Re(OV(rliig pl.ibtle from fj^brk-* (P) Fuini'S'*, 

and A<.u«bri(‘t Protfss Po • 

R<'g( u< ration of - — from old niblx-r and stT.ip (Pj 
North and LoodI 

and rulilMT-hkc materials ; lU'daiming from 

fabrhs toafid therewith (P) Acuhhnct Pro<(»s Co 

heed oil , Para Nee under Odh, huttv 

situation In Indo-C'hina 

htn '*s-Htram niive, “ Sloiie ” or “tjpc” of the 

De Vrli s . . , , . , * . 

hutistltuto . Maiiufaduro of ■, (P) Gregory, and 

Wedern Rutdicr to 

Syuthetk Stivins . 

sMithetlc, Futun of — ■ 

svnthitlf, Produdlou of higlil> tU'-ln Milianlsates 
fioin - (P) Mhteldi ut8< bo Gummiwarenfabr. 

Pet( r . 

T* sting diM<< bir dderromhig “ vlseosity ’* of . 

(P) Nil} lor. nnd Fisk Rubl'cr (o. . 

(lade of Prazd 
tiiuli' in Ilalv 

tr.ide of Japan . ... 

tri»d<‘ in Noiwav 

Tiiiitinent of raw . (P) Dunlop Hubber Co , and 

othirs 

Treatment of raw freshly co.xgulatcd from latex. 

(P) Davidson 

fUi.8. t tlh-ition uf bark shavings from . (P; 

Clai ‘SI n 

t tllKitn.n of i*aik shaving? from rublicr trres, and ex- 
ttiidi,in 1*1 - from hUiL flmvings (P) C'lac^ssen 

Vailations m fine hard Pari and plantation 

Bkmus 

VulCJUl-ltloll of 

(P) (.ilO)on«, und American Buhlicr to 
( P) Mex r. und Morgan and Wright 
(P) Molojiv. and Michigan (’lieiiiKal Cgt 
(P) (Mromisl* rusk}, and New York Belting 
and Pal king Co 
Piadi(> and Skli>K*\ 

VuIcani>.ition and def>ol} merUaDon of Soldi . . 

waste , Apparatus tor reelaimlug . ,(P) Kryder 

and .‘hiijder 
See aUo ('aouteJioui. 

Rubidium ; Mnrodiemlcal detection of 

Baver 

hinldi 

-silver-gold dilorldc uml its appllcAtion to mlcrochemlc»l 
detidiun of gold, silver, and rublduim 

Bu\er .. 

Knddi 

Ilvbieva , tj— cntlal oil of NcUon . . 

Rumania , ( if-mlcal requirements of . 

MSn< ral r< •Mjuro'S of 

(hi Industrv of - - ^ 

R< jsin on ecnnoinK’ I'ondltiOTis and prospects of 

at end of 1919 Adams 

Rii-hes . Pn' partition of valuable fibres from . (P) 

lHutj»ihe Tvph -Verw« rtungs-Gks 

Produdlon of flbrts ^ult al4g for spinning from . 

tP) Deuti*«he T\ jiha- Vciwrertungs-^t's 
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496a 

878A* 

807a 
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36a* 

198a 

274R 


165a 

199A 

348R 

227E 

245Rg 

312b 

6984 


666a 

552a 

552j 

8761 

522i 


72lJ 

72D 


721 

721 

527 

422 

275 

4S9 

S45 


22( 

23f 


4St 
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Kushla , Copper mining In — - 

Iron ore dej>osHs in 8outJi 

Tunghlen dt iniaits In - — . . . . • • • ^ • 

Rust pn ventlng and arnsstlng solution (P) Allen . 

•prevsatlng juxavivs for niM'dh's. knitting pins, hat pins 
and other artldcu. (P) KeudiUh Kletdxo-lTaUng 
t'o . .and Gubu) . . .... 57J 

-prov-entlng treatment. 4?) Swan and W oolverton . . w 
-proof ivwtlng of pluyiphate on Iron ; Production of a 

- (P) Arnold 

-Iirooflng cxmiimiind (P) Allen . . . - . oS 

proofing Iron and strvl. (P) Thompson and Alexander »3 
-proofing lion and steel , Phosphntlo oo.vtmgs for . 
Kckitmann 

-proofing steel, Iron, and KimiUr arllclir#. (P) Bame*^ 
and Clevtlami Metal Produda Co. .. .. 6i 

Ruallug of Inxi ; Preventing • (P) Koelsch .. « 

of nickel niatwl Iron and stocl objcr^ts ; Preventing . 

(P) Kronenberg. sen. .. # ^ _ v 

Treatment of Iron or rtcel to prevent . (?) Chad- 

xrlck and oUwtb . . . * 

See tdeo Comxdou. 
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Ruttlew sorface on iron ond stoci ; Production of . (P) 

8 (^inid(llDg . . • • • < > • 

Rutin, a flavone coiouring matter inroaent In SkAmAo/ixki 

califomica. Sands and Rartlett 3W\ 

Rye : Colloid olnmistry 'if glladina of wheat and . with 

special attention to gluten and baking problems. 

Liters ‘i®i)A 

proteins; Nutritive ^aluc of Oabomo and Mendel 381 a 


PAOl 

Salvanon ; Colloidal properties of aqiieous solutioas of . 

Klemensiowics .. .. SOlA 

Composition of . Farglrer and Pyroan .. lllR, 4d6A 


Sabadlnlno ; Identity of ce\lue and . Hess and Mohr . . SO\ 

Saccharose. Invertaae. 

Sacciiario acid ; ,'Ianttfacturc of from carbohydrates 

(P) Dlamalt-A.-G. . . ... :04 a 

Saccharification of amylaceous materials . Reducing amount 

of malt used for . (P) Deutschland 760 a 

of celiuloae ; I tlllsatlon of phosphoric acid from suwr- 

phosphate manufacture In . (P) Schmidt. 

and Chem Fabr. Rhcnanla . . 3(t9A 

of celtuloalu material with gaseous h}drocbloric acid 

(P) Chem Fabr Ehenania and others 311 a 

of celiuioaic materials with simulUneous reco\ery of 
citratC'Soluble phosphate. (P) Chem. Fabr. 

Rhenanla A -0 . and others 463 \ 

of plant material containing cellulose. (P) Sc'hwsllw . 346 a 

of wood and other cellulosic subatances by means of sul- 
phuric arid. 

(P) Zell^olT-fabrik Waldhof. and Clerara -OCa 

(P) ZeJlstoff-fabrlk Waldhof. and Hottenrotli JU4 a 

Saccharlmetera , Testing by njcana of the telescopic 

conirot tnbe iJrowne ... dd^A 

Saccharin , tnalysls of Bc’yer 5i6A 

-bicarbonate tablets , (lieralcal alteration In tom- 

position of . Ilcjer 4-4 

Detection of la liecr Baumann . 463 a 

Separation of beosolc acid and — — Sthowahor 134 a 

Saccharine materials , Decolnrlsallon and purification 

of . (p) Hood and others 37 a 

.s’occAoivmyws e*rmnria , Nitrogen metabolism In — 

LanpUt 

NocrAnrtHnyeet fAsnaoMfOonum Euler and Uurin 77 a 

Characters of after r»rolongcd cultivation. Ion 

Rater and I.AUrin 
Saccharose. .Use Sucrose. 

Saggers. See undfr Pottery. 

St Helena; FItJt fibre lndu.<»try In '9R 

St. Vincent ; Agricultural Industries In l^iR 

Trade of In 4o4a 

Sat-ammoniac, Ammoniaro rhlurkle 

Salicylic add ; HelUng point of ■. Bu.-'h and to .'►J6 a 

Salmon oil .See under Oils. Fatty 

Salt ; Action of on «llka and ftrerlaj brick i Rcm W)R 

depoidta tn Cierho- Slovak la . 438a 

Rvaporating plant for maoufarturc of - fioia brli " 

(P) Allen '44 4 

Industry of Poland 4 

Manulaclnre of purified . (P) Mh^clcr, and Blr*'h 

ProocM Co *’441 

Manulaclurerii' iDwocIatlon and 1‘rbe-ftxlHg ,» 

productim in Holland ... 41 • a 

K xlnciloo in South Africa • 

r fleation of (P) Wood an<l Worcester Halt t o d-ha 

roek-- ixecreidtatlon of - I./)wry and MclJatton IC-r 

rock-'; Purifying . (P) i/amnian . .>44% 

ro^- ; Removing calcium and inagTH slum from solutions 

of . 7r) Frceih and Munro 

. •f 4 H a/ 0 o .Sofllnm chiorkle 

Salts ; Action of water on a mixture of -- Deb rmlnatlon 

of the number o( IndeijejvkAjt rottflltuents Kaxeaii "I^a 

Apparatus for qnllectlng and lv)lattn 2 soluble from 

fioeifases. (P) Dllbcrt and rAliers 1 "Ua 

Apparatus for collecting and washing - - -. ( P) tkhmVU i >6 % 

Caitagof >■ liowry srul Hrmmings I'Mr 

Condnetometrlc, titration of corablmd weak adds and 

boMsi ia — . Kolthof! '*^^4 

Ci M V an don of solubie salts into fit her - ■ fP) Hamp»d n.18A 

g; AppttokUon of a new physico-chemical roethori 

ol aualysU to study of - iJubrisay .’>4-4 

il^; Detection formation of k~ io soluttom by 
tlienwMBbefiiirai analysis L'hauvetwrt ami others 781 % 
Rooittbrin ta solathms containing rolxtnres of 

liigsifshr ... 26 &A 

of kmff mMn Maaatactnra of IP> KOhl f>‘ I a 

IJhwaltoa of BWisiafi from hydrate»l during 

jUUtMki- iotrry and tIairinUnfs . . l‘>flT 

M»m of ipoauuoeow •vaporalloo of soiotlons of — . 

Wefanr aad Porter • • - • ^ • • • ■ 

Memmd otf truajnm lao^lc — . (P) Natho . 206 a 

^ MepartOag — aomoa l»y mporatioa. iPy 
- pioeird 

Tlw 4 < (d water rtfoat by artksd 

WrAdor; Tfadaol — l/iilfi *. 


iJt» 


246a 

526a 

348a 


7»9A 

402a 
198a 
351 R 
356a 
:167a 
740a* 

785a 

148r 


"letectlon of anonio In 

Jxamination of . Dti 

Silver compound of — Bin* and others . . 

Sm (Uto 3 3''l)iamino-4.4'-dihydroxyarscnobeuxcue 
hydrochlorldl. 

Salvos ; Bases for capable of holding a large propoitlon 

of water. ^P) Ufschfitz 

Satwia hiitpaniea seeds ; Fatty oil of — — . Gardner and 

ifoldt 

Samarium ; Purification and atomic weight of . Oaenx 

and others 

Sambueu$ rocemoM berries ; Fatty oil of . Thoms 

Samples ; t'bomical standard ■. Bannister 

Sand . Apparatus for washing . (P) Harrison . 

-lime bricks. Hardening of (P) ikll 

Machines for drying . (P) Southall 

Manufacture of rough — — for Industrial uses. (1*) 

StolUenberg . . 

In U S A. in 1918 

Sandalwood oil S«t under Oils, Kssentlsl. 

.Hai>onaccous comiX)aHlons ; Manufatturo of — — . (P) 
Feldonhelmer and Plowman 

Saponification; Time factor In . Fr\er 

value , Butyl alcohol as medium in determination (d 
> . Panli'c and others 

values , Infioom^e of ester transposition In determination 
of Pardee and Reid . 

Saponin ; Extrartlon of u neutral from sulphlte-cellu 

lose waste l>M. (P) .Meyer 
or similar suhstana's , Production of - from veg- - 
table extracts rich In sugar or colouring matter. ( P) 
BUiwArder Selfen- u. Uljorlnfabr Kraii«s und 
Hofmann 

Sapropc! ; Distillation of . (P) Francke 

.Hardlue , Fatty oil of Indian . Menon 

Sanlliila ; Guano dei>otdU of 

Saskati henaii AVc under Canada 

S..tla-Hhlte : Prejuiratlon an«l chualstry of CoN'Oi! 

Sauce , Manufacture of -- from soya l»caD8. (P) Hstou . 
Sausages; l>ct«rmtiution of added water in — . l^^l* nt 

Sawdust ; Alcohol front In Hwlt*4-rland 

Grinding machines for - -• to la* used In robltcr mlxlng> 
or for leather sul»stltuU'S (P) Maraltall , 

Manufacture of briquettes frttjn - (!’) Mhhel and 

Kaskin 

Saxony, Projected res«‘«rth liutltole for leather indit'.trs 
In 

.Hcabkwln, a new gimoiri.lr hydroIjM'd by emulsln. Bou. 
quelot siel BrUlei 

.Scandium . R« >Dlon of atomic • eight of — — 

.SiA/eicAera triju/n fat Sen-Gupta 

Htmly of fruit of - . with serial refen dc« to grn* ra- 

tion of hydrocyanic arid In the scei) Scn-Gui>ta 
.>*<11^)018, Dlscussioo on att« ndaui'c of employes at n»ri 
Unuatii>n - 

H< leotific so« ielles , Poaitlon of 

S'-ourtog processes, Trrslmcnt of effluent fiom — - 0‘) 

DistUlaGs. I.td , and JarmsUi I -A 

xegidable fibres to a«iTlerate sixl fsclIUat* iul*«.qu (it 
bleaching (P) Walren.rt 

of wool and allbd roaterUU In th>' raw state or at .»uj 
of the >arlous stages of mauufarture. (P> HolU* 
and Wnodmanaey 3o<U 

ww)! and Mber fibrous rutwdantv* and «lmllar njjera 

tloos , Madilnes (uri - (I*) Taylor 13 a 

w.Kd *ml textile* with xolAI Ur MilxrnLs Hr) l*r»A 

\ar» in liank form , Machines for - - (P; l.ord nud 

J 4 >rd 186 a, 6,;.'* a" 

•A.f.enlng in»terUls. Apparatus for ronx tying and - 

(P) HoilfieM arvl Miller MKu' 

H<rubblng towers , Tlwory of gas with lotcreal parking 

I8niuan and Mass»>n J64*, ‘.[tfir 

8carchllghts , Arr lamp e*rUms. especially for . (P) 

Allgem KIcktrUltAts ties ‘-61 a 

Arrongrrornt. formation, ami coloration of tlcrtrir srrs 
cmployTsl in - (P) Mylo 

Graphite elect rwlc*, sprrUlly sultahlr for 
Conrodty r . 

MaoAlactQrr of elsctrodes for (P) Sperry 

Mode of o|s‘r»tlng rieitrodta for - - . (P) Sjs try 

Negative art -carbons for use in higb-jwrtf . 

G«br SienMinA niAi (o. 

Sea tang Nee fleawe«d. 

.Ssawced . Mamifarture of alndiM and y east from * — . 

Bayer and Otlajrnaen . 

Maovtariara of feeding stuffs tiom — - (P) i^dor 
and Wornecke . . 

Manofoctare of formJk, arxdic, and butjrHl by 
(gnnniUUon. and exinwliofl of aolU of and 
potash fWko- ~ . (P) tHtnm ftUn, oftd 49»4 

j; Ptow from *** 

for pipof iwuMiJacmro tie. (P) rryden*- 

UUUmS&koC^ kilood,' OlOMg .. -• ««<>* 


34A* 

377R 


.105a 


-' 8 U 

56 % 

UlR 

t.lSR 

664 i 
. 181 A 
-' 4 i% 


31,; A 
PIT 


m 

l-MR 


<Pi 


(P) 


26 Ia 

5IIa 

815a* 

3594 


(P) 


l7f)A 
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PAQB 

BecUoDt ; New* from •: 

American 61b. 129e. 874b 

Birmingham 9r, 72b. 428b. 432b 

Bristol and Sonth Wales • 71 r, 129r. 336e. 594b,|482B 

Ifta i07n 


Canadian .. 70 b. 89nc 109 b. 128r. 162B. 197tt. 235 b’ 854b 

Canadian Pactfle •. or* s 

Edinburgh and East of Scotland 


Oar 3e4R 

34 R. 72E. 89R. 108R, 

• 179R.376B, 433R 

Glasgow 9r, 52r. 107a. 129R. 179 r. 375r 

Liverpool lOR. 34R. 7]^R. 179R. 198U. 412 b 

London , . . . IOr, rL'jB. «8n. 144 b. 164b. 214r 

Hanchesier 33 b. 62r. 71r. IOHr. 128R. 144h, 163h. 

3.{r)R. 858 b. 875a, 41lR 431 r 
Newcastle .. .. IOr, 62R. 108r, H)2R. 374H. 411R. 433R 

Nottingham . . 71b, 89b, 129b, 179k. 375k. 412K. 433b 

Yorkshire 89r. 103r. 394r 


Sedimentation apparatus. (P) Peck, and Dorr Co. 
of kaolin. Jionu and Dyorgy 

Seedlings ; Lffoct of reac-tion of solution on growth of 

SalU-r and Mcllvalne 

Seeds ; Destroying parasites and increasing the gt rinlnatlug 
power of — — . (P) Trautx* 

Effe<*t of rcatilon of solution on germination of 

Halter and Mcllvuine 

Elertrifloatlon of (P) Stnriin y ami lf.*we»t 

Fungicides for treating . (P) ( hem Fabr Meyer . . 

Glya^rophosphatasc of ■' - JSoniec 
InoruUtiun of . (P) JMIhr 

kllxtures for treating (P) Meyer 

Presoak treatment of — ■ — to iircN t nt injury’ due to. a/ld 
to Increase the germlt Idai etluieney of. disinfectants. 
Braun . . • 

Report on electrrdj’tic trcatmint of — — - by Wolfryn 
prooi-ss before so\%ing llussell 
Treatment of cereal — bv dry lieat AtaiiasotT and 
Johnson • e. 

belenious oxide , Ajiparatus f<u rc<' 0 \cry of arseniout oxide 

and from pyrites. (P) Jander 

H^-lcuium cells, Manufacture of ■ - — (Pj llannaih, and 
BOeker und (k> 

Determination of in organic comiK»un<lB. Wrede 

in V S A in 1918 

Is*; of in producthm of re<l glai»s. Xlrkpatrkk 

and UoU rts 

Heieniuin compounds , Action of on baderla. Joachl- 

moglu 

compounds! Preparation of aiuinatic ---- . >.liooller 

8iA. (P) 

oxychloride as solvent for organic '<ub^t.^n(^^ 1> nher 

Heml'coke .S’ee under Coke 

Senegal ; Resources of ‘'ITr. 

H< naratlnK apparatus < i’) Mar<li.'»ll 

deviit* , Settling basin — — (P) Allen 

emulsions of bydroiarbojjs and wut<r ^P) Blown ami 
Whitt- 

liquid mixtures or ernuldous (!’) PtHlerscn 

lluuld from solid matter , Aitp.xiatus for (Pj 

Schwable. and Fn mh t>ll Mill Ma< hint ry Co 
llquhlA, eg . nil witter * mulHions (P) MoKlblxn 
llauhls trom vajKjun in • \«is»r.itnrs and stills , IH \lies 
for- - ' (P) ifelmer 

process and dcMtc, i pw^rd-current (P) Albii 

sludge and%tuui Inmi sfwagi' .ind oth<t Ibiuids (P) 
Atihins 

SolKl VMUlhlcs from air for «Mtr\ing off «ald 

parthh's fiom m.u bln* rN#>r priHc^s* ■, m wbi<h tie n 
are pnsluced nr gl\*'n nlf , iitp.xxatus for tP) 

UobhuwMi and Ht»n. and wtle rs 
■ sollwi part hies from Ihiinda , Ai-i-aratusi f«« - tP» 

Artt>n 

solida from liquids < IM Cmd^ • 

soHtls from llquhls , Apparatus^ l<»r ~ (1 ) Herriik 

iknb»tanori of t'Uih «i)c 

coal «»r OK«. and tin’ lik< , \i>par.itus for tP) 

' Draper 

aubatano s from ll'jubD (I’l^liHiphs .. 

suspt'ndfd matter from gaM" \pparftfu-‘ for - 

(P) Hchmldt. .tnd Int-ei national Pi .ei pit. at ion 


393a 

722a 


:59a 

498a 
167 a 
684 a 
244 a 
704 A 
6U7a 


:>m3a 

837r 


huh 

47 7a 


.324 A* 
589a 


424 A 

587 a 


4A* 

477a 


P2a 

461a 
648 A 


.54 a* 

(’v>2A 


Co 


^ P) I lnd« n 
.iml othcpi 


:>8.‘'a 

2''7a 


811 a* 

.(08 A 


215a 


(P) .-*<1110^11 and oC '•* 
two liquids of dltbn nf di 
vapours aiwl gases d’) P.drbk 

8“ei>arators ; t ent rlfugal 

(!’) Baton 

(P) Hrotanlow “ w 

. l--iplisin 

(1^ Hhnri’lcs ■ , 

(P) Hlurgcon • 

rx-ntrifttgai ; Automatic ctuitrol for - (1 1 Ba«m 

tVotJifttgal forandeoll (P) i'»^‘'l* *«'• 
crntTifugal : Means for eont rolling the proivrt Ion of 

Itnuids *aB|KU“at<»d in J ) Muntcr*. and ^ 

,VY— du’ 

for niidUig JToahietl rotk and other uiatA-riaU. tl ) 
PMBnwUa^kk.. (P) wiljuiM P*!.’"* fnwlif* “S 

S.U. 8;. 


477a* 


477a' 

S88a 


S05a 


PAOB 

Serbia ; Ck)al-tar dyes In 422B 

Heriola dorwlia ^ Fatty oil from . Gardner and Reilly 804A 

Seifkmam crop ; Forecast of Indian . . • • 485 b 

Bettllng basin sepamiing device, (P) Allen . , . . . . 477 a 

problems ; Continuous . Deatro . . • . . . . 486 a 

Severn scheme for generation of electrical power . ^ 419 b 

Sewage, Aeration of (P) Stott and Jones .. .* 567 a* 

Apparatus for aerating , (P) Ames . . . . 626 a 

F’ats from 180B 

ManutaHuro of feitllliicrs from - — (P) lUcc, and 

Chemo-Meehanlcal Water Improvement Co .. 684A 

and *»ther ettiuents , Mixing apparatus for use in treat- 
ment of --- • bv activated sludge process. (P) 

Whyte and Fothergill .. .. .. 347 a* 

and other liquids , Purlfleatlon of (^P) Jones . . 626A* 

-jKiUutcd rlvtfh and strearrn , Kclf-purlflf utlon ol . 

C<K)i*er and others . . . , . . 278 a 

Puriflcwtlun of by activated sludge. Camblcr 

347a. 5‘25a. 656a 

purification , Large-scale operation of aHi'mted sludge 

I)roc‘.csg of Ardern ... , 60T 

purlfli-d by act hated sludge process ; Action of bacteria 

<if — on ( Arlwdivdrates Courmont and iloehuix 465A 
purified by uctiMib d sludge process , .\ction of bactc-rla 

of . on prob.ms, urta. and nitrates C'ourniont 

and Itoihaix , . .. 423 a 

]*urifled by aillvated sludge process; Bacterial flora 

of . fourmont and llwiiaix .. .. 171 a 

lle<oA'rv of soluble nitrogen compounds from . 

(P) llkli.’trds and Uutclihison . .. 827 a 

hej>aratlna sludkic and scum from . (P) Adams .. 581 a 

blunge , Action of aethated . Ditnert and others 424 a 

sludge. Aellon of adivated — — on the ammonia of 
wwage and of ordinary water Dl^nort and 
Girault . . . . . . . . • • 382 a 

sludge , Appar.itus for separating liquid from . (P) 

Schw able, and French OH Mill Machinery Co. .. 424 a 

sludge, (!on<i titrating (P) Groiisraann . . .. 172 a* 

sludge, Drying (P) Linden . .. .. 702 a 

sludge , Formation of acihuted . Dlincrt . 347B 

sludge , 5LiUUfarture of manure and other products 

from . (P) Young and W’atson 699 a 

sludge , ManuiUI saluc of actl\atcd Ardem 62 t 

hludgex . Feitlllslng yalue of Breuchley and 

Kit hards . 144B. 17*T 

Ircatment of (P) Wilson .. 31lA 

8hale, ahiin- , I tlllsalion of — - aa ftui In calcining fur- 
naces d') R\dahl .. 326 a 

.ipparatu- for dlnllHug — 

, (P) Hcrglund . • USA 

tP^Htraighl 9-8A, ^>2 a 

Apparatus lor reco\ering oil from — (P) W. allace . *43 a* 

d. . Deaelopmcnt of Oil in Vjuth Africa . 398 b 

Dhtlllatlon of — ^ 

(P) Day • 

(P) Fruiicke .. 56 a 

Di.-t illation, carl*c)t)lKatlon, or gasiilcatiun of oil . 

(P) Chrhfophor •• •• 

r.xtrartlug olh and l»y drenarUm material from 

in int» (P) Day . * •• 539 a 

ljilK*rator\ b‘-img of oil- for oil and ammonia 

vK’lds liomax and Ik mfrey . . • • 413* 

Gbtauiing motor fin 1 aud light paraffin <'lls from 

(P) I burlow . . 539 a 

on ■ — In Buig.ina . • 274R 

olb , Oi.talnmg in rotar' earlionislug n-torts. (P) 

Kdnlgl Itau- mnl Ibrgdir ktlon, and Keller und 
t;nndln ” 1 

oil- . t tiUsatsm rd a^-rl aitic lau**- arid sludge obtained 

in ntmlng - - Ita-ki r\ Ilk- • -• 4^2 a 

Pro-lm Hou of oU from - . iP) /-dlcr und Graelln . . 662 a 

lP'.*i\trv of bitiimlnou* matter from tlM Ryan, 

.vnd .National Oil Maelmnrv Ceirp . • lo2A 

lk ,\i\eri of nltnigui eonfS»in<'d in oil- - — .-^imiiRon 14iA 
IL.xoerx of \«luable pro^iiKtA frtmi gax-s ecolvod in 
ilr«trueti\e dhtlllation of tP» tikmntngrovc 

Iron t<» . auvl Bur\ 

Re- *T'b on oil in (olorado 

Ik tort jdaiit for di-t ilialKBi of oil — ^ Himp^n 181A 

Tn at nu nt of oil , and de-icrlpt Ion of a ^vcially Idgfv- 
gra<te ^balr Dolrh . ^ 

t (ilKdion of oil t.rnl>c . ^a 

t tlM-atlon of low-grade oil - — in au^ufaciu^' of 

IVutluid ament tPl Ix-lcv .. 65A 

1 tdl-Mitlon of rv»ldues from bnriimg Mtumluous 

in j^n'panvtion of light budding maicnak (P) 
lUkoTd-/..«'ment Ind tb-. 7*5A 

•shaU « . \nu'tlran oil - — ^ 

Shanghai ."cc under t litna 

Shark Industrial U'M # for the Rogers . .. 9t 

Iher v‘ll .'v'C uurfer OiL, Fafti 
• skins and the like; Treating --- Jj^^ratory to 

tanning tP) Roger?, and Ocx-an lather Co, .. 49* i 

shark's eggx . tlceurn oa- of squalenc in oil from — 

Tsnitmolo * 

Shawinlgaii Klcrtro-Metals Co ;^jSale of plant of 1471 

Sheep dll* . I' b t.ovcrnmeut m* thod of determining plK-noU . 
‘in Awards and Freak *. . 

Shellac or its doth stives ; Manufacture of «»»• „„ 

.nciiaco^^^^^^ ID Simonson and Blair *M 

I Gum . Jones 
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PAQl < 

StiriUkO— COMlitllMrf. 

or the like : Prodvetioo of Byntbetio . (P) Sohln* 

sott-Blndley vA others Sfil 

lUpid examination of . Oroesley dSti 

sttbstitute; Mannteetiire of . (F) KOhler .. 24U 

SherardtalDf appaAitns. (F) Kirk 270 a 

Dime for . (?) ilowper-Oolo* 7&8 a 

Prooese and apparatus for . (?) Cowper-Coles . . 620 a 

Siam ; Beport on comiuerolal situation in at close of 

1010. Crosby BOOR 

Siberia ; Olanbor's salt in lakes of — ^ OOR 

Mineral resources of far-eastern S83R 

Sugar cultivation In 69a 

Sidly ; Manufacture of chemical fertilisers in . . . . 44R 

wlphur exports from 258R 

Sumac trade of 283H 

Sierra Leone ; Trade of In 1018 190R 

Signal lights ; Manufacture of free from metab and 

sbellao. (?) Geka-Werkc Offenbach Krcbe .. 430 a, 735t 

Silica brick from ribi of open-hearth steel furnace : 

Graham .. 2(144 

Stead 234 a 

bricks; Action of salt on Kcea .. ISOa 

bricks ; Apparent tersut true siteciflc gravity of — 

Office 24 a 

bricks in coke-oven construction Eoxenauer . .. 713 a 

Iv^lcks ; Comparative tests of machine nude and hand- 
made . Emery and Bradshaw . . 518 a 

bricks ; Constitution and micro-structure of and 

changee involvi^d through repeatc'd burnings at 
high temperatures Insiry and Klein . . 23:U 

bricks ; Factors Influencing propcrtlca of . Soott 233.4 

bricks; Quartzites and Wernicke .. 4084 

materials; Experiments on . Bigot .. 2344 

prodoeta ; Manufacture of Bigot . 2344 

Treatment of materials containing atuiutna and . 

do Plelssner . . 722.4 

la U.S A. in 1918 1I8K 

•ilrooala: Approximate determination of meltiug-i^int 

diagram of system . Wasldnira and LIbnuvn 02.‘$.v 

Silicate minerals ; Extracting potoMium compounds from 

— — . (?) Seholes and others 192 a* 

mtoerals ; Mannfactnre of alkali carbonate and hydraulic 

eement from alkaJlferous (?) Jungner . 820 a* 

rocks ; Determination of combustible matter in . 

FieldiH'r and others .. .155 a 

SUkales; Apparatus for toating (?) Glaes^-r. and 

Potash Extraetkm Corp 5U7 a 

Oommtnathif and mixing alkali (?) PhilU|a and 

Rose .... 748 a 

Constttutkmal ftmnahn of . W'cg^chcldcr 19 1 

Extractiag alkalis from (?) Hllla and Xrwel) 21 4 

Manofacture^ rradlly solubk' alkali (?) l*tillllja 

and Bo4 74'4a. h20 4* 

Pitdonged action of carbonic add on .Matignon 

and Marclial ... 490 a 

Recovery d potash from — (?) 8p«nivr 571 a 

Treatment of poUAh-bcarlog — - (?) OUeecr, and 

Potash Extraction Corp. 6.3 a 

SlHdcacW; Coagulation of . Smith . . 423 a 

gels; Ageing and tramdonnatioo of > — , .Schwarz 
I and Uede 72 Ia 

Manolaciure of colloidal |itrpsratiot» of amylodcvirtn 

and . (?) Lednw rk h02.4 

5ew form of . schwarz and LfcMn 747 a 

P roeees of soittUon of in ammonia Scltwarz and 

Uede ... . 72U 

Purtfleathm of ilqutdji by meaa» of colloidal — -y (?> 

Bielmann 672 a 

bUkOB ; MWometaOuffy of alloys of with copi^cr’and 

with Iron. Bogiian 454 a 

Mfieoft earbide ; M/fl«ta<inre of • 

Brockbank . 42 t 

(?) Efutehtns, and Carborundum (‘o 297 a 

carbide; Manollkctare of sltaped ol>)ects of • . (?> 

Oebr. SknieM vod Co 491 a 

oompottoda: Optically active ~~t~. Kipping 129« 

batfdee; Manofaetumi- of Hold (?) Ucncral 

Btoetrlc Co, « . 448 a. e5.*iA* 

hydrldea. Btoek and SoroWkJ 624 

tetmehlQrfdc . Manttfactere of . (?) nerwrai 

RlNerfe Co/ 668 a* 

Silk. Mtllslal ; Apparatus ueed in manufacture of — . (?) 

(Saytott 153 a*, 2*3a*. 719a* 

artist; Dyeing of . vriboo and Imlson .. sm 

arlltalat; jBxpoitiot from HwUzerland 209 r 

arMiflIal : IfaaiilKlttre of . 

nrtapt 2 Mr 

yixSm 2Mt, mu 

m Stofmeyer 444 a 

aitiSdal ; MimMan of In Fraocr . . lait 

aititcW; Iteiieims of lor IndiMtriai textile 

MOies. (P) DirMeobe Qaa^hcht A.-D. 696 a 

artttSrTliiimrfhetwa ot Italy . . mu 

anilelal ; UMmtuHun of Ift Polaod . . am 

arttirial; MaMelafeof dnD.S.A. 27Ui 

artlSdai; Pw^alloa mkI pwtSeatlon of solnioo* I 

fig — , (fTtaOiaisy TTIa I 

arttitliti Prodded detbrnd Uxm t ti m a bk pfotrtna for ^ 
w i aa itfielait of QT) OfMmrg §$U 

artftitet; .. .. I 


PAQI 

SUko-OMil^tMi. I 

aitllla^ : Tensile etrenith of — . Krati . . . . 820 a 

actlSelal : Treatment of — ^ (?) lauffii . • 686 a 

BipretrMotiofl of . Battegay and Volta , . 668 a 

Coloring of — with strong ac)4a. Wfaentig . . 10 a 

DetummmK of 

Degummtng by treatment with water under 

prewure. (?) riayer und Co 13 a 

Dyeing raw . (?) Manual 614 a, 687a 

fAbrlca : Macldnes for finishing . (?) Vuono . . 687 a* 

Increasing the strength and dastlcity and preventing 
or deereaslog the subsequent weakening of Qbres of 

loaded . (?) Konwlt 186 a 

industry ; Research assoclatloo lor the . . . . 280 r 

Loading . (?) Deutsche GaaglUhllcht A.-G. 17A, 779 a 

Manufacture of . (?) Korsett 482 a 

Process for black dyeing and loading of (?) 

UilQcrwerk Ges 401 A 

Prolong(Hl Action of a moderate linat on spun . 

Kuacht 5404 

Relation ttetween Internal complex metallic salts and 

solnbllity of In ammonlacal nickel solutions. 

BatU'gay and Volts 588 a 

tnssar; BWk dyeing of . 8rlvastava 614 a 

•wool textiles , Kinlui lug the permeability of — . 

ColomlK> .. .. 6164 

Sllllamanlte ; Propamtlon of fused artificial . Ualin* 

ovsxky . . . . . . , . 180R 

rcfrai lories : Msllnlte pro«s»*s for prtidudlou of — 

Yaliuovszky . . 866 a 

Sliver ; Bacterlcida] action of . Doerr . . . . 702.4 

coinage ; Ktsluctloa of Bnenwa of TOR 

HCect rode posit Ion of from cyanide solutloos. 

(Jhrlsty . . 337 a 

foil ; Production of transpart>nt or opaque enamels on 
vronght Iron (»h«-<‘t Iron) by means of layers of 

. (?) *lx und Schmidt 491 a 

-gold alloys , Action of rffut on - In i>r«'jw*uce 

of ammouhim salts, rull.srd . . . 299 a 

Growth phenomena of BcutcII . . 260 a 

•oianganeiu* alloys sii'lic 27 a 

MiiToclwmdcal det*“t‘tlon of • - - 

Ba>cr ... . 72U 

Emlch ... 72U 

New methods In hydroraclallurg) of - - - Freeman 91i 

ore. Discovery of In Mpaln 114R 

Ketovtring - - fitnn plHdographlc dims (?) Horton 676v 
Jb'covery of lead and - - - fron» sulphide ores anti 
metallurgical prulucts (?) AmalgamaU'il Zinc 

(Do IVavays) Ltd, anti Gamlln 1174 

refloiitg slags and residues , Complete analysis of 

8tahl G60v 

Silver comiMmrtds : lU diivIng tlwi llghl s*«asltt\inct8 of 

. (?) .Suir, larger H34v 

nitrate , IVmtratloo of oodlonr chlortdc Into agar-agar 

gels ('ootaJnlng Mllles 27 iv 

-pToUin prc|>aratlons . MAmifattnni of slalile - 

nadU) solubi*' in water (?) Haver und Co 765 v 

salts of ailphatlo «-amlno acids , .Manufarturt' of 

romplex - (?) .Napp fltOA 

salts , Mannfaetum of therapeutic agents containing 
- ~ (?) SAehsiscIww .Senimwerk nnd liutltnt 

fur BakUTlotbcTspk' 427 a 

'salvanao Bins and others 348 4 

8lnU rlng conwntrabw . APiaualus (or (?) If^rglond llHi 

8Lw , Hanufartam of from homy material. (?) 

Hchmldt ... uOhA 

for paper; Maauladnre of (H Mltschcrlkh 264 a 

.Sizing papv'r cardUiard. textile falitics, etc. by mnaiM of 

sa|phite-«ellaicM) waste liquor. (?) Haath 745 a 

paper labrkw, ttn wlifi gine, raselu, etc. (?) Kx 

(■ortlngroirure fflr ?api r- U XalhiioffUMhnlk 513 a 

paper, fabrics, and the like (?) 8chmldl and Htwser i&A 
pwper ami the like (?) Feidmilhte PapVrr nod Mh 

*toffwcTkt> A -G. .. l&A 

{taper and other Ibsovbeot mateiiais. (?) lloix- * 
vcrkohlungs-Ind A -G 60 a 

♦exUle lalJTles (?) Ptmlsoi) .. 77 *a 

jam in hank form; Machine* for (?) IsHd 

ami l4>fd 166 a. 6»6a* 

Skin iOte rnmponoda ; Forming shaped art tele* from pTe> 

clpiuiod — . (D 8 welt, and IJtGr, Inc. . . 6l4i 
8klna . Degreasing -- preparatory to tanning. (?) 

Kronse . . - , 467 a 

IiupniCMtloR of ( with tiquhb otx'ler varunm 

(17 Qmu Csdvct) and others 514 a 

Uming and other tanning nperalkios t>pon«<^~ 

(?) Owen* 6«9 a* 

Machine lor trsidtng - *- (?) Merrier W4 a* 

Tanning aad llinlng of - - . (?) Dtifour and Dufotir 1664 
aiio Hides and IVHa 

8iag, baalc ; Obtaining - - wKh'^ high phoapbonai oooteat. 

(?) QneUng 4934 

bask; PrkM ol — - 118R 

bwk; Kata of solvtioa tn water ntmtaiobif caftmi 
dJfMkk of phnapMfte add of < — . IriM^bMirt T6 a 

bMk ; SohibiBtc ta ettrte add ni plMMFtiAlca Ik 

Xayaaw * .. tWA- 

blaat fiiTitefi ; ClaMtiaaUok of tfwiwirtf MMhi fitii 

. IawM ,, ’ .t .. .. %. 6 Wa 

IUdjiiiritiBi d mm e. 



SUBJBC3T INDEX. 


189 


. • ' PAGE* 

l)lMt*fiumMe ; HecovAy of potaMlum salu from — — 

<P) Bury upd othen 21 a 

blMfc>fOrDao(i ; Bchol procc^ for •mannlactui# of 

lif^t>welght artificial HUmn from . Gutimannl 208 a 

blaai-ttiroaco ; Sultablflty of for conocretc.* 

Burchai;f z . . 573A 

blaat-fornaoa ; Treatment of for production of 

inlphur dioxide. (P) Peb'raen ..271 a 

bricks ; 

(P) Hoaro .. . 400 a 

, Malfalt . . 1P2 a 

remeot. See xitider Cciot-nt 

Manufacture of (seraont from . (P) Ik»vcroull<* . 785 a 

Manufacture of ooment from liquid lu electric- 

fumaoett. (P) WennerwirOm 573 a 

Manufacture of i>oroiu material from (P) NorKke 

AkticHelakaD for Klektrokem Ind. . 7 h4a 

frona tr(*atment of rofiise in n-fumj dcj*trurton< , Pro- 
duction aud tr«‘atiucnt of lluld - — (P) K< CHhaw 672 a 

Utilisation of .aa a building and oUu-r cxjuKtructional 

material. (P) Hoaro 307 v* 

Blags, basic; DiacusMlon on piodncllon of and tlu !r 

utilisation in agriculture and ollu-r indu. tnc-« 1 iOK 

Complete anal>bls of lead and Kilvcr rrliniug 

Bull! . C6OA 

Determining iicni’tratlM* action of on rtfraefory 

materials 2ll\ 

Bcduction of manganib-rous Klluate — Kern 370 a 

rich In Iron ; Procluctlon of — from lead ancl copi*c*r 

smelting (P) Uuddeiis • OfH 

blaughter-houae offal; Stcrllidng and drjing — - (P) 

Marshall • . 8i)\ 

waste, Ikilling and drj ing (P) NichStu .370<,*408 a 

Bllme-pulj' thicke ner (P) Alien .. 477\ 

Sludge or the like; Apparadu for remcniug ^ater fre^n 

(I’i Tcchen . .. • 'PMc 

Sludges; Drying ■ — (P) Htc-c n 3ni\, :{'j4\ 

Smelting fine-grained orcji in a bltt'‘t-[urnacv or tl.c like 

(P) liauinann TOc 

Problems In elec-trU furua<x- - - Holmgren 

system, Hermetic unit (P) Jol^n^on 

works , lUqwrt on by tlie Alkali Imix ctor -'Tt'.K 

Smoke abatement , Apitolntment of a commit Ue on lr*7H 

('oloured . d') Vt elsgc i N r . . 46yc 

Kfler-ts of air pollution by and its prevention 

Coin n 2^4R 

and noxious vapours , Abatement of - -- 44(ii'. 

Smokc-loas jeowder* .See untUr Powde-rs. 

Soap. Analvsls of Wclxr "•7(’.v 

bile- : Manufacture of — . (P) Hex-bring. r Solui 7a0A 

run! . 1> grec of lodratlon of part if leM forming (dnir^ural 

t>a»ls of . McBaIn and Taylor 7! 1 

five- , Manufacture of . (P) Kobieon, and Aladdiu 

Products (\i 744 a 

IndUf^try In India 147 r 

latlicring of -- — liclnulArb r 3'1 a 

making materials. Prices of - -- 410R 

llanufaatiire of - 

(P) KcWenbclmcr .vnd Plowman 34t* 

(P) Morel TWv 

Manufgrture of <»eon<tmiewl O’) PilA 

and oil solutions . Afnnufat t I’.re of - — (Pi l>c Cev^ 27 fA 
iwrborafe.^ IK-Iermination ol available oxvgcn in Mu* • 

. Mous of - fti'kcft r>’lR 

powders; I K-termf nation of available oxvgtn lu 

IK-rtiomie - Trick* If iWx 

realn- . Mannfartnir of — ^ (P) Brseiner $77 a 

sittoatc- , Manufarlurv of (I’t Pla«w<ilcr ^ C63v 

* •pintlons and tlulr ruD^tlmtion M'lbiln an*l Salmon 

74r, 272 a 

solutions and gels. Direct •-■Mx-iinu ntal defermlnatlon 
of ooncx-Mtration of ]-ota.“lum and sodium Ions lu 

. baltnou ' 

SOtUtloos as a f)iv cjf rxilloldal elect rc*l>t»’S Me Pain 

and other# "1 a 

aubatltute (Pi Perl und to 

tar*; Manufac-ture c<f - d’) •‘'f buildt .uid H< u<x’r 'D«U 

trade of Italy 12<ih. 22 iH 

ftoapatone production In 191 H e' Di 

Soapy liquors , Treatment of d’) Peck, and Don Co c'lkU 

iioelety’of Dycra and (\dourb»ts 72R, .IDiR, .‘.ritH. 41 ’.k 

Sodeiy of Olaaa Technology 118. •* »«. 9dK. 17 '.»r 

Society Islands ; PlKwpbatc nul mangnuear ores In - 321 R 

Society of Public A^l>sfs 53R. WlR, 145R^6i>R. lt)9R.^3<«8.414R 
Soda# atnnionU- : Carboivat iem of amnionlacal brim- In the 

mandlfadurc of -- (P) Behad , 4'‘i>t 

ammonia*; COmblnat lou of Solvav proctas tar manu* 

tarture of with procews tor manufactuilug 

ntirogen ootnpouDds ilambnrger . 4 ^.>a 

amwwmla* L Manujaclure of - - - (l’)Sil\ad - d.biA 

Caiwilc — k'Jcw Sodium hVlroxWe 

ui 

UtdoMry to luly .... ^c5R 

toduaUy toa<I«pan 

•Hbm abawSeoi. (I*) Wilson .. 

*liaia aa abaorbeat for lodufUlal purpoaww ^ 

•ttOMi oomrosHitin ; Manutacturc at . <P) Wilson 

Trim of Wasblttg UistJennsny 


(P) Bin* 


Sodamlde ; Autoxldatlon of . Schrader 

Soda'ccllulofte waato Ijcs , Dry distUlation — 

^ ‘ man ‘ . 

waste lyes , T’rcntment of . (P) Achcnhacb 

Sodium*araalgam .* Iiifiuence of variousimctalR on the do* 
comjioHltion of by water. Muller and Illedel 

*amalgam . Preparation of in flakes. Hirsclifeldcgs 

and Hurt 

DetcMmination of iKitossluni as pc'rchlorate and Its 
iR'paratlon from -. Morris 

Determination of potassium and when present 

together as t film ides Quurtjroll 
-lead alloys (P) Stockmever und Hancrnann .. 

-lead -mercury alloys tloebelj 

-Icjul-tm allov's (tCM-lx-l .... 

Manufa*-tiire of metallic (P) Smith !ind others . . 

Produ<-tion of - in USA in 1018 
Bcparatlon cif pota'*‘'liim from - — liy rne.ins of sodium 
eobaltiaitrite M eugt-r and ir^^men 
Scvliiim all/ iriiisulplion'ite and otlu r I'nli.'utnrs _Tl7.iird and 
Wb ton • 

alum .s'lC i/nd/’r Alum 

aluininaUs c quiJil-ila In thesysf m ^aJO-AI^O,-HJO. 
tomcliiaaii 

bl* .1)1 innate , yfaiiiif uture of hydrogen and (P) 

Nag* Ivixul . aiicl Nltrocnn Curi* 

ill' a; lain it*' , Ilecov.rv ol from alkaline waters. 

(P) .Nundstroiii. ami Solvay Picxe#., (’o. 

fmbrom lie CtOiV* r-iluu of to cluomic oxide and 

sulpliate (P) Mfxcuev 

I'lcliroiuat* , ( onvci-ion of 8<ximm clitouMlo Into 

(P) hoc fiid de I’rod ('liim 
biniilpliat* ; Mannfvct’ire of ainuioiiium aulpliate from 
cli'*t)H.itum ga'‘*.5 by means ol — — . (P) Von dtr 
t orct . , . . 

bDuIpbalc , Manuf-ieture of tulpliur from -- - (P) 

A -<« liv 'i.ciiiit Nols-l 

bi'-ulpli.it' , K«<ov*r> of ainmoin.i by means of — “ - 
(P) Vu . 

l.iMilpliate . Kec-c)v*ry of sulphuii* .\< id from — 
.\fos* icki and Dumuiik 
!»i''Ulplnle. See also Xltre-c,ikt 

liiMilpIdtc* , C.vkiug ol Lowrv and llemmlngs 

• arbonatc*, (Tj ^t-.lllising (P) Watterson 

caifxuiate. Transformation of synthetic aninionia into 
a tmu'^iiortablc product dircnlv utlllsable for agri- 

rulf ur« in conjunction with production of . (P> 

I’Air Liquid*- . 

.8*>lium c fdond* , Ltfect of lime on tolerance of wheat socNiJ* 

llna? towards Lc t leto and Hreazeale 

Klecirlejil endo-iino-vc- of molten — — into CArboii 
Dstwal'l 

K<iullilirU in the system magnesium chloride, sexhum 

and in*gne«‘iuni Hidphate# and llla.<wlalr 

Inilucn*.*' <*f njK*!! f. Hihflng action # calduui 

. vanamide and amroouiuro sulpbat*'. Lemmermajm 
Mild hliu’c ke 

I\ uc tratl*u» of Into agar-.agar gels cx^nUmhag silver 

nitrate Stiles . . ... 

.''opariition of ni.tirni'sium *bloride from* by mewus 

««f organic twelve nt-c Palkm 
Solidification r•oiIlt^ of mivturc.-, of pot.vssinm chloride, 
cab-nun <iilorule, auvl — Ivantc-lx-rry ami Pago 

Minions, \ajHiur jirt>'-ure of .it vdiicms tem* 

j-H-rature-c Badger and Baker 
See ai*o Salt 

schHuiti chmmatc, t'oiiversioii of Into bichromate or 

chromic add (P) soo Ind de Prod. Chlm 
chromate^ (onv<-i>i**u of - — — to cliromlc oxide and 
Bulj'lrati’ (I*) Mom* j 

oomi**>*iid of dilivdroxydlaiulnoar-s nolx-ntene dlhj- 
*lrcKiib'ri<le tPl >urukl 

<*'mi>*>uuch Procluc-tioii of in r S Aj^u 1918 • . . 

I v.anUo , M.uiufvcturc — . (P) K.aufm,*m. aud Air 
Kedu*-tic»n bo 

rtnodile . KIT* ctSven* vc of Us^-d as an«nntirtcf>tlc for 

pn-vervatmu of railway sle-eiH-rs, Devaux and 
Bouvgu*# . . ... 

liuoiide , Mamif.tcturc mt Bowrinan. and 

tb-ii* ral t'bemb'al t'o , 

liutinde , PoDoulug by - - — \allee . 

foiiiuf*^ P.ul«rs in cxinver'lon of Into oxalate 

D.-IIC and Carpenter .» .. .. 

liiinnitc-, Manufactur*' of — (V) Klektrofliem, 

Mi-rke ties, and Strau*s 

hv<livw*ulph»o . Caking *'f - - UovTy ancl Hemmlngs 

Valuation of . Crowthcr and 


PAGE 

18a 


16a 

686a 

871A 

45Sa 

767a 

706a 
SOSA 
116 a 

lldA 

339a 

7» 

612a 


267a* 


447a 

191a 

334a 

74e!l 

106T 

689a 


3TT 

riiA 


281a 

7* 


10«A^ 


hvtlrovulphitc 
Hi-y w mxl 
fiydrosulphite , 
Fomihalfi 


26&A 

63»A 


8S8a 

WTt 


Vc>li«iu'trlc dc'termln.ition of 


Sodium hydroxldo , Apparatus for breaking up or pulverta* 

lug — (P) Blacker 

* Vpivar-itus for manufacture of ** cletarhid '* or flake ’ 
tP) Minton, and Cnltod Alkali Co. .. 

Klectrloal cwoductlvity of fused . Bleek %kI 

Wxlbrt* . 

Manuf act urc- ol — part Iv-^arly from reaWuca recovered 
from alkali used in I'lBp cllgvelloa and cmitalnlng 
i^lum cArbooate. (P) Dorr Co.^aud McAiee . . 

Selling of pota lu tUAnufaeture of . Wboetor 

in Taamanto .. .. .* 


ITOa* 
448 a « 

nu,' 

sm 

Vim 



190 


JOTONAL 0F;THE aOOIETY OF CHEMIOAL INDl/STBY. 


PAOl 

Sodtom hypobromlte ; CfttAlytlc decomposition of sllcfdine 

station of by copier sulpthate, and sntagon' 

Istlo action of Iodine. Fleury 818 a 

hypotWorHo ; Formation and decomposition of . 

(ilordanl , .. 615 a 

Sodlam nitrate ; Petennlaitlon of nitrogen In — - by the 

modified Devarda method. Butt . . . . . . 44 Ca 

MitwHifactare of — . (P) Hampel 6&8 a 

Belation of certain arkllc to basic constituents of the 

soil affected by . Howard 343 a 

Betorts for decomposition of . (P) Bnyer und To. 656 a 

sltnatloD In Chile 330 r 

Sodium nitrite . Proprtlca of . Matlgnon and Marchal 188 a 

nitrite: Reversible oxidation of . Matignon and 

Monnet 187 a 

nitrite eolutlons : KlcctrolyTsU of — - using a copper 

anode. Jotfery 2 i0b. 720a 

oxalate ; Factors In conversion of sodium formate Into 

. Ia'sHc and Carpenter . . . . 639 a 

nerborate; Detorinlnation of uNallablc oxygen In — — 

Trlckett , ... 63 r. 293a 

perborate; Manufadure of . (P) Frinlerlkstad 

Elektrokem. Fabr '8 8I9 a 

percarbooate ; .Manufacture of a sufjstnnco ctmtainlng 

. (p) SchWkHlcs 749 \ 

peroxide fusions. Musgrave . . 80 t 

peroxide ; Ignition of a mixture of aluminium and 

oy means of water Ohmann 721 a 

•potassium sulphate ; Obtaining — ^ from saline 

liquors. (P) Burnham .. 21 a. 232a 

silicate ami the like ; Manufacture of . (P)Htaaton 722 a 

silicate; Process of dlssoivlng . (P) Taylor, and 

OrMaeiU Cliemlcal Co. , 517 a 

silicate ; ^opertka of commercial Vail . . . 106 a 

tUlooflaoride : Manufacture of hydraulic cement and 

. (P) Esch 671 \ 

sulphate deposit In Saskatchewan . . 435 r 

Discovery of In SaskaUirewan 415 r 

:^alllbria In the system magnesium sulpliate. sodium 

and magnesium chlorklia and lllasdalo . 266 a 

f Maoufadore of (P) .Saliwerk Hellbrunn A -O 364 a 

manufacture In Belgium .... 360 r 

Manufaeture of without sulphuric add. PolUlx 615 a 

Bscovery of ammonium sulphate and from roke* 

oven a^ like gases. (P) S<x' lod do Prod Chlm 6 HU 

Removal of Iron from . (P) Xatho 296 a 

Removal of from solution (P) Freeth and 

Cocksetlge 5151* 

in Siberian lakes 

Sodium sulphates , Action of alcotml on — - . Butler and 
iHtnnlcIlfl 

sulphite ; Manufacture of { P) lUrstow. and l>on 

Chemical Co . • , , 

thkwoJphate ; .HtandanlUaiion of • - by staodaril 

saiphuri\ acid BortUux 612 1 

tblosolphate , Titration of soiuttona of - Kolthoff 46 a 
xincate. Ooudrlaan ... 166 a 

Soerabaya. See undtr Netherlands East Indies 
floftening of plastic materials deUrmlmxJ by the Wldney 

resUiorm'ter aM expressed graptilcally 8K«'dy 18T 
Krrutum MT 

, Soil addUy : Afucnlnlom as a factor In - Mlrasol 7VU 

acVtttv : Relation of to a<ldlty of the pUui Julcr 

Tn^ and Meacham 

addliy. the resultant of clwmUal pbenoimna. .Novt-s 12 . a 

adds; Activity of . blephcwhm . . 2UH 

analysis. Milnter 

bacteria; fsoUttoo and study of nitrifying GlbU 4l9i 

iMcierla DxWlatloo of vanillin to vaollik add bS 

Robbins and Lathrop a • -““‘A 

bacteria' Potential biochemical activity of simrc’* 

of JdUr .65.';% 

fXtrarts ; Solid phases obtalnedsl y t>\a|x)fatUm of — , 
Anderson and Fry . - . 

tjssKtkWIes ; Tf^ts with various " Davk 6 wa 

. mknvorganlsms . Transformatlofi of tyaoanudn Into 

area by . Maxc and frttxr* 

Mrpiloo Ramann and 8pen«d, . '4 a 

Mudles of a Bcotlbh Oflfi — <>RK and Hendrick . 666 a 

^SoUi * Absorbent power of ^ — with r^'^pect, to manganese. 

’ Ndttln ... 

AhanrvUon of lidw by - Warth ami 8 aw . 31 u 

neki ; Bffert of dlcnletum silicate on - - Hartwell 

ami Pember *®8 a 

add • luvestlgatloo of — by means of the hvdrofrn 

dneiroffe. Knight .. . • • ^^i^a 

add ‘ Kati^ enrhonates of ratdnm ami magnesloro In 
Edition to cfoemteal compnaHion. tmcterial rootents. 

«Rd ewp'prodiidaf power of very . ( onnor 

nad Rovea 

AM* Md toxktty of mamaneso. Punrhess 260 a 

of Knight 46U. 523 a. JtJa 

Adlo* of ttns to — Hughe* 3/8 a 

SS^SIISulhlwwHompoUsh . 

>tv.M dUalftt hi 4491 

XalMXMUMk Mrlo£ oC cdotnai and Iron s^s 

UNWiJb wMWiiiUkattaB 

•ad fiitHft«s*ie« ta Oiwin* .. 7M* 


* f PAQi 

Soils --wiHiMrsif. ..... 

Boric add modiacation of KJoWalli metl^ of deter- 

mining nitrogen in , Scale* and Harrison , . 461 a 

Carbonsttlon of burnt lime lu . Maolnllro . . . . 124 a 

Cihiaes of Injurious effect of potassium and sodium salts 

. on structure of . Hager . . . . 667 a 

Comparison of methods fbr determining Itinq require- 
ments of — with the hydrogen electrode. Knight 578 a 
C omposition for alllflclally Inducing mould action In 

. (P) Pnrramore 057 a 

containing crude iK'trolcum ; Vegetative growth In . 

Carr . •• •; 200^ 

Copper content of rullHaled . Maquenne and 

Deinoiwsy • • '4 A 

Determination of mid or basic propt'rtlos of . 

Bjemiru and OJaldbaek 634 a 

Determination of acidity und alkalinity of by 

Indicators lu the held. Wlwrry 419A 

lietcrmlnatlon of ammonia In . Matthews . . 30H.i 

Determination of nitrates in . Whiting and others 793 a 

Determination of numbttr of active protoioa In -. 

, Cutler 

I)otcrinlnatloii of total calcium la , and sign lucance 

1 of this element lu soil fertility Slunld . . 609 a 

I Kflert of aeration and other factors on the lime require- 

' meiit of mink . Walker 410 a 

Effect of t ah lum sulphate on solubility of — MHool 

and Millar „ 4® 'A 

' Krfeit of gyiwuin on b»ct4*rlal iiftlvltlt*s In Blngli 666 a 

r.lfeit of oxidation of sulphur In - on solubility of 
‘1 rAck piMwphato and on nitrification Sh«Hld . . 166 a 

Effect of variation la moisture content on water- 
' extraitable matter of ~ - Mnytln and Christ le . 166 a 

h'ffect of various soluble salts and lime on cvuiioratlon. 
capillary rise, and distribution of water In sonw 
agilcnltural - -. Wolkolf 6<I6 a 

r.satojoatlon of factors whKh ditcrmlnc tire reaction 

of - Bjerium and lljaldt.ack 631 a 

Factors Intluem ln,t the dcb rmlnatlon of (hlorldis In 

Hirst and t.reav.s 410 a 

FliM'iil.-itlon of (.otnlsr 7B3 a 

Hopkins and IMtlt methM fur dotermlnlnK a<ldUy 

of -- Knight , 401 A 

huml. , ivtermlnallou of acidity of OdCn 667 a 

Hvdroq.n loll com cut ration rn. asuri meiits of lu 

lonnexlou with tlielr llnie-requln im uts. Jofle .. 623 a 

HvAb-resU of aqueous solutions of humie or peaty - -- 
l^uihner ‘ 

Improvem-nt of sandy (P) Moltwnbirg . oMX 

intiuenev of Initial natilou on oxidation of sulphur and 

fonmitloii of available phtwphtttes In - — l.lpman 

und Joff-' 

Imvulatiou of (P) DlHer • •• '®4A 

fnvcstlgutlons on at ItothamsU'sl . 

Mmc r. qiilrcmcnt of ^ afiortllng to th*' 'elts'b 
mctlwal, comparisi with tli.' hydrogen-ion »*>u(.>n 

tnitlou of the soli extract Blair and Prlmv , a2lA 
from limed and unllmed plots , Dxbllslng 

of and Us rrlation to «>thcr factors >eU<r 608 a 

Mannfaituin of preparations lor sbrllUUig - (P) 

Has* ker. and Hawker and Bolwnxxl. l.tAi 

M.ft.*nrr of ammonifying |s»v»er of arable - - - icrotti eu6A 
M'MbanUm <>f dr< omtaxslHon of .yaiismkk In 
( owie • • 

Methoil for determination <•! lime nqulreineiUa of - 
Knight . . , 

Nitrogen e.oiiomy In as Influnoisl by various 

ifous WrUhf ^ ,, 793 a 

Ervibal unlv.iwiilv of b'tet.stoieltv of Infields 

as a fa«ior Influi in tog plo4 > 0 Ids Harris . 57V|A 

QnAlliative test for Mmr ( oml-'r 'biA 

HeaitUm of - as lullm'mvsl by dci'Oinja«sHton of 

iirern manun-s Howard 419 a 

Reiiitocrtfig. bw-leiUlng. and comiKwtlng oiganlc 
material for mw as Ishnilalor*. IrnjJfoveni. and 
fertiliser of (P) Manns .. • «• 7 .>a 

R-'latlon of ‘-ertalo ai Wi< to Ivasic constituents of 

.iffct'db) aruliioiilnm siiljibsle ttiel scxllum nitrate 

ltcfw.xni .1111 u 

ReUiPm of moisture in to pbvsb>|c*glial salt 

baUme for plants and to lb-’ relative plar»t pro- 
dining Vftiue of various salt propt.Tlbms Kblve *4.iA 
Helation of siiliibur to acblUy of »nd lo control of 

IMitalo scab Martin ®417 a 

Rc'lftHofvs existing UtWM'n and their water ixmk'til 
KiH'U 

Relative. al>cMa^ptlon of scalbiin carliooale and sodium 

chloride by Kearney .. 6234 

Hymtdptlc nlffoget fixation as Infiucncsvct hy nttrogan 

„ Albrecht - . • 4^3 a 

IV of nickel c-nnlbl#« for Uwrrnc* Smith fuilon lo 

determloFug jKiAosMam In Wolker . .. 1S»* 

Washing out of nllratsA by dralnagn from no- 
erog^ Alul ttnraaourod — . »«•»« *«» 

Holder for alomlolum |7 «a. ftSOA* 

(P) fkvlMelier •***• 

n Bowtevl IJJJ 

m 4*«)Nrft • • 

jp) K«Py *i»d Hall 

m MlwJtt*. Ltd., »ttd Otovw .. JgA 

m Mm *od WhHiwy « • JJJ* 

(P) ffofttr* 
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lor ahimlnlam ; Combincfl flux and . (P) Anaell . . 788 a 

XanofacUure of ; 

(P) De 8t* Laurent, and- Aluminium Solder Cp. 458 a* 
(P) Hill, and WentinghouHo * Klcctrlc affd • 

Manufacljirlng Co 3B8 a 

(P) Luckey, and ^'eHtlnulmuiio Electric and # 
Hanulacturlng Co. . . . . 3:)8 a 

for metals, particularly aluminium. (P) ^i^cracn 372 a. 493a* 

BoklerluK aluminium and Uh allots; Tin . (P) 

Stablllraenti “iJlak" Pouilmin 29 a 

mctala by the electric arc ; Llc( trode* for* 

• (P) Jones 494 a 

(P) Jones, and Alloy Welding Procesaes, Ltd. 494 a 

Solid state of aggregation ; Theory of , Van dcr Wotth 093 a 

Solidifying materials by evaiK»rutloii , Apparatus for . 

(P) Ix;ltch 538 a* 

Solida ; Apparatus for separating from liquids. (P) 

Hcrrltk . . . . 61 Ha 

OlAalning from solutions (P) Puhl, and huhl Co 52 a 

Preparation of from ga««-ouH compoiicuta (P) 

Dodlscho Anilln u Hoda Fabrlk . .394 a 

Separating from Ihjulds (P) Conte 401 a 

Solomon Islands ; Tiado of Ilrltlsh In 1018 . 190R 

Sols; Physlco-thcmlcal analysis of metallic oxide 

Pauli .150V 

Solutions; Apparatus for re(o\»rbig matt rials from . 

(P) Mount, and Kltrogen Pr»>lii(iH (o €m2a 

binary ; Inllueneo of subMltullon in eornponentfl on 

equilibrium In . Krtmunii and M-rrUi ..• 557v 

Making and transimil lug (!') 'J’horold . . 603 \ 

Obtaining Hoiids from - (1*) Luhl, and lUihl Co 6*2 a 
of organic sul>stanc« s onlinurlly lri<^oluiile in water , • 

Preparation of aqmoiiK (P) Koldiom .. 44 a 

Solvent naphtha. .sVe under Naphtha. 

SolventA ; Apparatus for rcHlaliuiog “• - (P) Girllsand* 

Ross . . ... 5C3 a 

.Apparatus for uw- in r<'<-overlng — from (r>{»lin«8 on 
aeroplane imrts etc (P) l>u Pout de Nemours 
and to. and Paker . .. 378i* 

I>cte(tlon of watiq In organic • H< nh* .. 5iilv 

Distillation Apr»aratu« for separation of wuLr from 

organic Walker 420 a 

Distilling or recovering vol.dUc. Intlamrnable liquid - 


Soya — continued. 

beans ; Effect of inoculation and lime on yield and 

nitrogen content of on acid soil. Fred and 

Graul 200 a 

wans ; Li()olytio activity of castor Ix^ans and . 

Rartoii , , 840 a 

lieans; Manufa<ture of sauee from — . (Pf Saiow 881 a 

)x‘ati.s ; 1 rease of . ^ 

l>o* A21 a 

W'ester , . . . . . . 88 a 

Spain; Peet-siigar prodmtion In — .. ,, 22lB 

Cement marke), In — . . . . 38la 

Chemical Industry and trade in . . . , 173 b 

DLstovery of silver oro in . , , . . ll4K 

Essential oib In 382 b 

! Mineral industry of , , . , , . 95 b 

Olive oil production In ■ — — . . 220B 

Ib'porUd dlseovery of i>otash depohit*. m . . . 32lE 

; Tanning Industry in . . , . *, . . 860B 

' Spanish moss. .*<€« under JIoks 

< biselftc gravity of coal and Its products, iKteunloatiori 

of , Halbtoni- 713 a 

, gravity, DeU rmluatlou of with the pycnometer. 

Elotk . ... 677 a 

gravity , Ybco^lmetf r as a means of determining . 

llolktr , . , . . . 677 a 

luat of dilute solutions; Indirect method of deter- 
mining .with d.'ila (onnrnlng liydroehioric 

arid lUihnrdv and Rowe . 625 a 

lieat <>f heavv mineral oils; Determination of . 

Bailey and Iki wards . . . , , . 683 a 

Spectra ; Determination of ronstiluiiou of coloured sub- 

tanc< s from tlulr atisorption Kchrmann 

1 and Sandoz . .... 224 a 

bix'ctrophotoimtric rest'arches ; Use of sliarp-cut selective. 

light filters in . Hnatek . , . . 45A 

Spectrophotometry ; Comtdnation of fractionation with 

in provlmatc organic analvsLs Mathewson .. 642 a 

Ptioto-electri'’ by tlic null method. Gil>*'On 317 a 

>pelb r f'lDiAtlon , K« view of . Ridge .. 6ll 

Sivut oxide See under Oxide. 

Splcgekds* n . lUduoing pyrolUAltc to manganous oxide 

ts-forc UHO in production of (Pi Hub 661 J 

1 '*4' of in steel 'manufacture Hibbard . 268 j 


(P) I^ewU ami Gretn •..’.i 

cvaiiorated Into the atmospiiere , Ueco\<ry of volatile 

. (P) D‘vy .. 214 a 

for cxtra<1lon of resins, fats, es.-iiiitlal oil*, liquid and 
imlUl hydrocjirtxuis. caout<h<iU4. sulphur, dve-tutfs. 
and the like (I*) Tetralln Ges 
Olaas rc<'*lflc«t ion column for recoverv of -- Llsm r 175t 
Infloemv of - on velocity of isTtain leai-tious to\ 414R 
ManufacMu of mixtures of'ethv) and m<thyl chlorides 

for use as for extraction puriKUR'S (P) 

Henning • t>'{3 1 

ILcovering vapours of volatile frv)m air inlxturts 

by sulphiirle acid (P) Ddiiier .. . 214 a 

IL'ioverv of volatile - - (P) Pluint'ridge . 392 a 

(or removing dried oil (olours and v«rnbbe« (P) 

Tetralln (Jes . . . 065,4 

Sorghum Hvrufia t'osl of manu(.u'tur< of cane and bv 

the "Xorit" process Suier . .. .. 0S.5 a 


Spdanthr* olerncea ; Spllanthol. the pungent principle 

of Asahina and Asano , . . , 672 a 

'‘pllanlhol. the pungent principle of Para creas {'^pdautket 

ukrtura) .Vwihlna and .Vmido .. 072a 

Spirit , Manufacture of fuel for us*,* as suljstltutc for — — . 

(Pi H5nig 814A 

nicthvhst^d . Dutv on iiniorted 205 r 

mimral Solv.nt proDrties and colour effect* of 

ns vandsh thinner Gardner and Holdt 825 a 

Produitlon of in Natal in 1919 # 435R 

See .Alcohol • 

Si'irlta. Ageing of . (P) Jarraud 670 a 

IK'teci Ion of denatured alcohol in ll.ss^c .. 796 a 

^plt^ls•rgen trt'atv ... 219R 

sivage , Manufacture of « lactic artificial * from plant 

strurtiires (P) Hsdi and Dreyfuss . .. 292 a 

Tanned- (P) Allen ... 419 a 


Sound-diadcnlng material. Manui.nture of - (P) 

MacKatlBOd and others 

rcpradvclng icevirds and th-' like . l oating nutal u|ion 
metal or oflter nuehoilvt lt.it t>uifo<s for - 

(P) Harris .. . , 

.South Afrlea , Goal exjxuls fioni 
. ('oltlvallon of nll-(*e«xis in 

lieVT-kqunent of *dl-shNle di in 

tllseovcry’ of tin v>re in 

Fibre factory In Rh<xli«l.» \ 

Formation of an Aaso<iatlon ot S<hntifi( .ind Teihnltal 
8ot>l«ilea In -- 

Htematit*' dlsi>»»veiy in - 

InduMrial developnK'iits in 1 -h. 9 r. 21sr. 

.GUtR. 

Iron aivl ale«d Indusfrv in 

Manttfa<'ture of rbrcunliim • omixiimds in - 

Mineral produethm of in 

Mlnltm In Swayilarut 
New plfl-lron Indnatrv In 
MckrI deposit* In - - 
Occurrence of rhnunlum ores in 
Occurrence of bad In 

Paper tra<le in , , ^ 

Production of aplrlt in Natal in 1919 
lUtKMTi on (■ule of (or 1919 MIckham 
Hoporied mineral dlsixiv erica in --- * 

Huftar harveai in • 

Tale mine In , . 

VognUtbk* olla ami fata In ~ - 
White fUftar taanufanure In • * 

ftOUUi-Wcot Africa . Mineral out put of 

Mineral wealth of 
ProfnM ol In 1919 . 

Soya baan eaUaci ; IVcullarlty of on hcatly at sr C. 

b«aa lea^i Ether extract of . Kefcwn .. 

hean oU. 9 ** under OUa, F«tty. 


3J7j» 


2;9v 

132R 

20‘2R 

2 WR 
290R 

:m>4r 

113R 

•iP^R 

i7yR 

IfUiR 

11 ;k 
1 '2k 
271 K 
J.lfiR 
1^4R 
14HK 
4 L5K 
:'.44K 
;i79r 

K>8R 
394R 
I4Sr 
415r 
21 8r 
202R 
272R 


88a 

168a 


I Squalene. a highlv nn'^aturate<i hydrocarbon In sliark liver 
1 oil Tsiijinioto .. 197 a 

0«vurrenoe of in egg oil from a shark Tsujimoto 1U7 a 

! Standard s.»mi'hs. Clu uiical — Bannbter . 351R 

1 Mandardbatloii of s^sjium tidosulphate, anseiilous acid, 

. IK»tASilmn bromate. |K)ta.stduni iodaU', etc , by 

I means W Hamlard sulphuric acid. Bertlaux 612A 

! ''tiiTinlc mid '•''alts of 7x)cher . .. .. 721 a 

1 Stannic eldoride , f.lei t roh tic estimation of tin In 

liavt* r and Markwtaltier . • f. 492a 

Manufacture of . Ochr* .. 626 a 

. M.Hnnou^ chloride . IVoompct'dion of by water and 

I lKMa»,-ium hydroMde solutions Garstotf .. .. 107 a 

1 >tapiivlcK'04cus , Toxhity tovr.vnls of solutlotLa con- 

! * taining pheno, and s^xyum ihlorWe. Lemon . . 799 a 

I starch , Ncelsiiie and butyl ahwhol fermentation of by 

Intc granukdttnier pedtnororum, Six-alnian 38 La 

Apparntu- for preparing . (P) Anurlcan Laundry 

MacJilncry Co • . 26 £a 

romiH.»und of with phosphoric acid Kcrh 706 A 

and its «onverslon products . Manufacture of . (P) 

I> ndv rs « • 700 a 

Determination of — in ivaper Kamm and Tendick 102 a 
IV' tcrminat ion of value of dlltcrv'nt .voids for llquofactiOQ 

o( - — - Beltlnger* 244 a 

Fat as.ssvclals'd with . Taylor and NeUion .. .. 668 a 

glutxwe SVe l>extro«t' 

Influewci' of aspartic acid and a.sv>artgln on cnxymlc 

• hvdrolvala of Sherman and V^^ker . . STa 

manufartnre ; ChomU-trv of ixvtato — . Tryller . . StOA 

Manufarturx' of adhesives from (P) Bloedc .V 2SStA 

Manufad ore of alkv 1 et Wrs of . tP) LHienfeht, ana 

ClvemUaJ Foundation, liie. .. .. .. 664 a* 

Manufaviurc of In Tra^pvaal tTlB 

Methylatlon of Karrcr . .. TOflaj 

potato- , Manufacture of foodstuffs In jprodnetloa 

of . (ID StATkc-Zuckertabr. A.-G. Soehtmana 

0 Oo A ffli 
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MSI 

BUretk—emtiiMMr. 

Preparatloii of moltOM from . raloh . . 7S2i 

PnporotiQQ of -< — for trMtiog toxtlk llbrai.or fftbrioi. 

(P) AmeHron Inonary Machinery Co yOSi 

prodYieuoo in Canada In 1918 8^ 

prodnoti ot extract of malt ; Inlluenoe of teinperattm. 
ooneratlratioo, dnratioD ot mash, and slackncM of 

V malt on . O'SnlUvan 9B, 22 t 

prodocU; Manufacture of . (P) Btutxko, and 

Buhl Co 87a 

products ; Manufacture of inoditied . (P) Gore . . 380a 

rloe-: Manufacture of . (P) Reckltt, and 8on«, 

lAd.. and Hardy 63fta 

Beparatlng from gluten. (P) Conte . . . . 461a 

soluble* formation of in solectivo nitrogen 

assimilation by moulds, lioaa 168 a 

solutions ; Time law of ageing of 8alllnger . . 76a 

Supposed ftwioo of by formaldoiiydo Jacoby and 

others * 42lA 

Systematic ageing experlmonts with solutions of various 

kinds of nnaer exact time wndltlons ^ullluger 76a 

Steam ; Amount'of used by steam jots In boiler piauts. 

Brownlie . . 143 a 

Causes of loan lu plant using . Jerdan . . 375 k 

Etiect of air In on coiilhcient of heat tranamiwslon 

Robinson . 580a 

exhaust* ; Apparattis for production of hydrogen or 

water-^ from (1*) Ijing ... 6a 

exhaust- ; EITect of oil preseni In on cflleloncy of 

evaporators In sugar fa<‘lork*s ClaatMeu .. Ola 

generating plant ; tJas producing and — . (l’)Cllralc 

and .... 07 a 

at temperatures above 1000“ C , M«Hal tui)e8 uuat- 

tacked by Askenasy . . . 786i 

Stearates of c» rlaln metaN Albuquerque . . . . . 240a 

SCearlc acids ; Explanation of uniform eomicwiUon of com- 

merrlai Mcolet .. 604 a 

Stearin, trl- ; .anouialks in solWiflcatloa ])olnt of . 

Rlwk .. ... . 632 a 

Stearlne industry, Pradiral methods used In Uw . 

‘ tooT ... . . 632a 

ftteei or lU alloys; Casting (P) Faivet 6 ca 

alloys havtog great strength and great resistAnts? against 
action of acids. (P) Strati.'Hi, and Ctwm. Fouoda- 

tkm. Inc 457a* 

alloys ; Maoufacturo of • 

(P) General Electric Co 548 a 

(P) Honhont and Sofgc . . 60 Sa* 

<D Johnson 518 a 

(P) .Moore . 412a 

(P) .Stabiwerko LIudculierg 302 a, 4039*. 510a* 
alloys ; Manufaetnie of surfacc Dtabh* — (P> 

Armstrong ll7i 

Alloys soUabie for protective coatings for - — . (Pi 

Akt.-<1« der Irillingen Httltenwirkt . 2704 

• Apparatus for detecting tcm[)cratiire of dcioagfietbatluo 

o( (P) 8top(ord and Itarilng 787 a 

Apparatus for determtoatioo of sulphur and carinm in 

. Dover . .7064 

Apparatus for pi^ductlon oi directly from fdg Iron 

(P) Nkben I 18 a* 

Ar 3 point of and martensite Depan 786 a 

acc-fosed ; Metal lograf* y ol -- . lUwdrei and otlwrs 786 a 
arc-fused; Wysleal properties of -- Kawdon and 

oCbcrs ... . 752 a 

artkiet ; Colouring > f P) Jermain, ami 14 InrhrsU r 

KcMtlng Arms Co 548 a 

Bask Bessemer process for pro»luctlou of -- . (P) 

Uooiennana 33t)A* 

bUkts ; Method of osldWng - In elcrtrir / troacet 

(P> Mayer and Kennedy . . 7264 

Carbooistim , fP) Ik* fiats, and >ew rroees# 

Metals Cm. .. 4I3 a 

Castttig (P) Main . ,2384 

castioip; Manufactim: of (P) Ham-nmnn 7«7 a 

(kioeatatkm <rf . (P) Lutteiwchlagcr 8*20a 

chromhttn* ; Alloy — , (P) Cox, and Midvale 8te«l 

and Ordnance Cj> 371a 

chsomtum- ; Heal tnmfmfnt of Mglv- French 

and Y'amaucliD 6604 

Chromtam* ; 51 nnfacf.wrc vt 

(?) Baltanttoo 787 a 

(P) 84i»rd, ami i 8 Ferro Alloys Coq.. . . 724a 

€lt»mium-oklpl fp) 8peer , 665 a* 

difOttinaaK-iikkc) ; InfhieniF' of tkoxldatloo and duration 

of solldllkalic* on rleetro . Kothny .. 29ea 

dbr«aitioto*Qkkoi : Manufacture of for aeroplane 

Kothny 462a 

set — - for enameilityi. rmitkison Ilia 

with white metal 

m tUM 46ia 

(P) Wfcy .. <t«a* 

aooytrtmri; MMalhtxfkal procejMe*i In add and bask 
*•**>*• 4WllkttoaMols|M^iv>-aiwfyttcaiobarrvati<ifM. * 

pUmm 2^k 

moa achim lor Hatag . Boswell .. 287 a 

SBca&it tfnatiDJ5?»ai?CTWt eoid work of a fowl 

])afnlda«hw of ^ »U 

IBcMtefmlM liMNk MfUMmrh*. and JUtdaw* 


I ransaan 


Mtmye 


Staal-^aMfimwd. 

DwralphtmM^ mild . (?) Tm 

Botermtuaiion of oarUda carbtm in 

Dotmc^hiatloii of parbon In 

peterminatloa of oootant of iioa*krroui oomiUtoenU, 

eapedally carbon, in .i (P) Knlund . . 

Determination of giiea L» , Oberboffer and Boukll 

Determination of nickel in by dinot titratko. Hall 

Determination o4 phosphorus In . Kinder 

Determination of smaii qnantitka of chromium in . 

Evans 

Determination ‘of sulphur In , Vita 

Determination of sulphur and chromium lu . 

Ooldenberg 

Dotermlnatlou of vauadlura in , ' Jaboulav 

Determination of xlrcoulum and titanium In . 

Lundell and Knowles 

Direct and complete reduction of Iron ores to . 

(P) Jakova-Merturl 

Direct production of reHned from titaniferous ores. 

(?) Ix)ki» and lA)ko 

Distribution of plHwplioriw In — - Ijctween Ac I and 

Ac 3. Whltcley 

Effect of arsenic in . McKinney 

Effect of initial temperatarc ujtou pliysleai property's 

of . Andrew and otliers 

Effect of temj'crature on iiicehuuUal proix'rfli.» of — . 
Dea 

Effect of time of adding silicon during production of 
oia>n-iwartU - - Idwonarsky 
Efftct4 prodnwd by tiltrogcu In — ConwtO(k and 
Hudir 

Kla'ktlc devciopnu'Ut of - — , Cornell . 

^Electric arv* fiirnaw's lor tnatnunt of (P) liejcu 

Electric furnaiv.1 for melting and rcflnlug -- . (P) 
Falilir Itai Aiitoinoblil Torino 
Mej-lrhally welding (P) I’lanl 

KkctrolyJc meLiuNl of rleaniug . (F) Marino 

Emltrlttllug « llecta ol (leaning and pickling upon earl>uu 
~ - Ijmgdon and UnwMnan 
Kxtrartlon of - - fr(jui on*, and (onnallon of alloyf- 
thereof (P) Rouse 

Failures of mild Hot*< oluvln and llanKin 

Ferrninangam'm ax dcoxidlhlng agent lor- ■ - Jung . 

Flakv frattiire and pcgngatlun plieuomena in 

Glwrbolfer ... 

forgings, Pii) '•leal defects In Porkvln , 

Furnace for manufacture of — - . ( P) ( !orwalll 
furnaert practlw , Ekctrir versa* oiien-bcarth - 
Ballard 

Furnace* for la at tri'atuirnt of (P) Auguat 

furnace#, Heat lug laiklc oja ii iu arth - - wlHi a 
mixture ol pTodun r-ga# and coke-oven gav 
Schneider 

furnace# , Imtcrovement# lu lechnlqtie of fnrnac'r hritig 
with «)a*clAi rrfcienei to o|» n-lirarlli - . Tafi‘1 

furnace*, 0|a*ratk)ii of till log Martin - iwlng a 
mixture* of k)w grade and blgiv-grade gas, rP> 
!)* ur»ch-l.meml>ur«lin'l>e Itergwtirk*- n. llUIUn- 
\ li , and Kllnk>*nherg 

furnace* , Mtiaitituiing I'okc* or tia* like (or pig Ircm In 
oiwrating Martin *»- (P) 'ITijn-wn ttivd Cc» . and 

Vcu» y^eWr 

tcaivaolMd ' ■‘’c< under lialvanlaed 

guns , Krwlon ot - Okek hi 
Hardening bath tor (P) Itelv-nhammer and 

Xeudi'cker 

iiardeiiing (urnso>* , lirctrlc • -- (P) MlWl sfxl 

Barfield . 

Hardening tw like treatment .of — , (I*) Jcjwe 

Iveated m rtmui , Surface changes of carljou 
Hemingway and yUiamlngi t 
lilgh-apeed , Anal>*la of , Ward 
hlgh-ipoed , Constitution. Iiardcidng. and temiariug 
of - cooUintng ch^mium and tungatc n liuuda 

and Murakami ** , * • 

hlgh-cqeed : kTirBacce for hsnlc'nlng - (P)ic»i*h , 
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p>Ul»Uo^m^krOoeytitra^^ relU^d compounds ; Ptepara- 

Vilooj PotwminaUoi ol chlorine Ip . • Haivcrion §ak 

Wolhi , . 277 a 

KodlcaJ analysis of 2>y combined uso of ‘tun»rtilc . 

add and other reayenU. (P) . . . . * 47A 

Kant ferttUMtion by human — Ilokorny . . . , 167 a 

Baoovery of ammonium oompoundu frim . (P) 

WldtdhaUB and Angenitein . . , . . . . . 4 ^a 

Uruguay; Proponed State chemical works in .. .. 400 r 

■ 8iil{^m1c acid factory in 258a 

Uruahlol: Mechautem of oxidation of . Majlma and 

Takayama 702* 


Uroshfot monomctUyl ether 
Uynami. See under JJolivia. 


Mrtj'lma and Taknjama 


Vaccine preparation*; Manufnclurc ol bbrllc (I*) 

Vluarziampen tie* 

ProrseM for obtaining yi rm-froe . (P) Quaralampeu- 

Qtja. 

Vacrlrie*; Preparation of detoxicated - - (P) Thomson 

Vacua; l*roduction of . (P) WVhttru Eb^iirlc Co. .. 

Vacuum llasiui; Absorbing gasea, and application to — • 
for storing low-teinix rature llqnidH (P) Ji nkitia 

pan* ; Tubular heating ippltancca of . (P) Taylor 

tube* ; 

(P) Mil Her 

(P) N V Phlliti’rt tibjellamjH'ulnl/r . and otheia 
tubeii : Piodmuon of electropositive elediodes In ^ 
(P) Ko»*el . • . . 

Vah’o* for romK*lvc fluids. (J‘) Chembal K<iuliiro(>rit Co . 

and others 

Vanadium; Determination of In lerro-allojs .. 

l>e term I tuition of in sb^d /aboulav 

Volumetric dcb'rmlnatlcin of iron, nit-nurv, and 

when preaent in the luirne ffolulioii Ifinard 

Vanadium romi»oundi* ManufatHure of titanium and/or 

from minerals lontalulng tlwtn U>gc<hcr with iron 

<P) K]e!ltH?rg 

Vauililc acid : Oxidation of vanillin to by lo.lt baetcria. 

Eobbins and l.athmp 

VanillUi ; Coloration of animai hide* by means of 

OemgroM 

Manufacture of . (P) \V«li* 

UXhlfttPo of — to \anlUic acid b> aoil bactxrla 

Uobbin* and Latlirop 

VanUlylac)lamkl«« : Manufacture of (P) Nelson .. 

VanlUylamine ; Manufacture of <P) Nelson . . . ’ 

^aporhtatloa fwmula of C'lausiu*. and comiairlson of vapour 
prwaure rune* of two {‘tibRiaiKca Hcngkdn 
Vaportsing ollt and other Ibjulds. (P) Hate man . . ! 

Vapour praasiure t*urv*s of two Rub'^lKiiree ; Vaporisation 

fottnula of Claudius, and romparison of . 

Henfekin 

tonakoo ; lustTUmcui for . Moore 33 b, 

Vapour* abjKwbctf in sulj'iiurlc add , Rccovtrj of . (P) 

Herrmarm 

' Action of dlffcri-ut — on plants tJnibln and Lormand 

ApTNUUttu for v.vndensli»g a«d i»nrlf>lng fP) 

Hosenlbal 

. Apparatus for sf'parating iYnulruRHblc from air. 

(P) Frlca tbdm 

Apparatus for sul'pdlng - -- to the ad ton of liquid in 
the form of aprav tP) l*wl»r 
Apparatus for fTcstiijg - - with ll(iuidf (P) Kriwher 
and Drees .... 

ConUlnattOM of pjrnmUlal surface* for purification 
of — (P) (iallh't . , , . 

Dotarmlnatlon of Ingrollcnt* which rc’sct cvotlM*rmally 

in mixture* of . (P) Padltw he .4nUm und 8ocla 

Fabrlk 

Bleclxical heater for . (P) Allgcm tleklrlxiat*- 

KlecUothamlcal rc*di<m<» in b\ inean* of tire 

alternating dHirhargi*. iP) bpld 

BVolved from liquid* ; Apiiaiatu* for rec overy of — — . 

liuttafylM uixturus of gnaw and , (1^) l.ummu* 

AM Uqulu; Parfwated idati' for apparatus for inUf* 

M (P) Pauling 

SaparAthm ol gaars and . (P) Patrick and aihcr* , . 

Vamlah for hallotMMA (P) Walionbiilkm-iihi. 

Ocdlold fdwmtstry of - - . Monwll . . . . 

OOHkalttett ; Oompoaltlon ol air in Gardner and 

Beotor .. .. * • . 

of Bold va^ of *— . Cfardner and 
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Varniah — ennfittuMf, • 

Manufacturo 4>f aotlseptie and preaervatlve — (F) 

• Chora. Fabr. Fidn^lm lloerdllnger .. .. 668 a 

Manufacture of 7 — from Indene. (P) Claasi . . . . 278 a 

manulactoro : iWlucXrioQ of roain igog Mtejfi (tonga 

realn) and application in . Garanor and 

Coleman a 791 a 

Manufacture of quick-drying from tar prodncla. 

(P) Doutach-I.uxemburgbche Bergwerka- u. HUtten 

A -G , and Ifllpert , . 677 a, 666A 

I Manufacture of from unsapontfiable ooumajrone 

rosins without the use ol benxol a* solvent. (P) 

Schwarz 728 a 

> for printing Ink. (P) Kroiwteln 122 a 

I Kaptd examination of ehidlac . Croasley . , 032 a 

J resin ; Proj>erties and application ol tunga . 

Gartlncr and iloldt , . . . 661A' 

i Solvent mwlia and their effect on synthetic reeln 

Wolff ,S42 a 

Solvent for removing dried . (P) Tctralln Ge« . 665 a 

' Sul>stituto for linsoed oil . (P) KoeUbhau and 

others .757 a 

thlauers ; Solvent properties and colour effects of 

mineral spirits a* . Gardnor and Uoldt . . 625 a 

TurbldlroetL.r for . Sheppard 282 a 

i;s<‘ of parnomimarone resin fn — ■ — , King and others 651 A 

Wearing qu.ahty nt compared with physical and 

(henilc.al ftnaly.*<'R, Pearce .. .. .. .. 65lA 

Varnished articles. Drying . (P) Cunllffo, and 

Ainfrlean lllower (/o. . . . , , . . . 241 a 

Vut dvcjtufft .SVf undt'T Dyestuffs. 

Vegetal/'...* flbrt.*. oec uiutrr Fibres. 

Ivory . 5Linufactur<* of pl<A!rtie composition* from . 

(P) IK-vonshlre au'1 Foord SflA* 

oils, undrr Oils, Fatty. 

*ub*>taiii es ; Conversion of air Into a lethal mixture o! 

gaftc* l»> '•torage of , Frederick .. .. 799 a 

tlisui'S ; Kxinu tli>a of with dry and moist benzene 

under prusuro, Fischer and Klelristitck .. .. 218A 

Ytgclabks , Apparatus for drying , (P) lirons, and • 

N V. Madiineiabr Jriron* .. . .. 205 a* 

Oarhohjdrates of fp.sh and dehydrated . Falk .. 181 a 

l>e-HitiAt«l . Hawk . . 183 b 

l>r>lug 

(?) Henjaraln 464 a 

(P) OouiMjrt , . . . . . . . 525 a* 

t?) bhorman .. .. .. .. .. ISlA 

(P) ViesHlng - .... 625 a 

Elb'ct of heat on antisoorbuilc value of juI<k? ot 

Ihlf .. .. ... €22 a 

legumlnou-R , llcuderlng more cosily cxK*ked. 

( ?> Luth)e . . . . . . . . 4e5A 

l/osse* Incurred In cooking of green Blasters and 

Garbntt .. . . .. 422 a 

Vermilion; Mantifaotnre of antimony . (P)^5liamanx 756 a 

Veronal See IHeth) tbarbiturlc acM 

Vesicular prvMlmt . Maiiulaelure of . (?) Boynton 

and Big 82U 

Fv&wmtam , CouMltucntA of — Heyl and 

Barkenbus . , . . . . . . . . 672 a 

Victoria ; Ducahptus Industry m 167B 

Vinegar; D« termination of oxaUc acid in . Ban .. 381 a 

wine- . 1>< terininatlon of total solid* In . Aschoff 

and Haa.-'e .. .. .. .. .. 524 a 

Virus, BfAirnfAetun* uf sterile for mwllclnal use. (P) 

Gnarriauii><'ii <h*s . . ► . . . . , . 312 a 

. PrwvxB for obtaining genu-frw . (P) Quart- 

lain pet #lc<. . SS6A 

Viscose lUtb for sj inning thn'ad* from (P) Hartogs 776 a 

Coating maP'rial from . (P) Young, and Aspromet 
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BfanufatUire of — - (Pf* IJhenlcld, and Chemical 
Foundation. Inc 

manufacture ; Purification of wasto alkayns liquor* 

from . (?) Kutfner and others 

sohitum* , ?ni>aratlon of improved, more utabki — — . 

(?) I-lnkm> Vvr and Hgvermann 

threads . Machine for spinning, waaRlng, and drying 

(?) I>enU • .. 

Vi*o*vslmeter. Bsumc and Vlgwron . . 

Falling spberw , Gibson and Jacobs * .. .. 

Tb- MacMlchacl torsional . Herschei 

Vm,. of for determining specific gravity. Uolkor 

VlscsoRllb^, Metlvod of determining aeveral *Unul- 

Uneously lioiker 

Vtocosity of coUou cellulose wtd it* derivative* ; AppUcatlon 

to Industry of twent researcivwi on . Punter 

of gaae*. HofsAas 

of h yd rtxar bon oil mixture* ; Calculating » £*py 

ineaauromente. Faust .» 

“f a mixture of two mineral oil* ; CakmlBtloii ot — — 
trow viacoaitie* of it* componenta. SehwwUioto 
cd OTgsAlc oonskli ; Technique of MtlmaUon ot — 
Kothlin 


A £ddy and St«v«Moa . » 

Wliftama 

- front ntbbigci and eaxxnil 


Vitamin content ; Studies in 

tktermlnation ol . 

Extraction of fatHmlubla 

by Mivento. 2Uva * 

Extracftlon et fai-^ituble -r — from esutoto, btoerae, 
and yoUow nulw by tak lolvanta, fftoenboelc 
and Bontweil .. »• 
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yit^^^l»tord»»d«o tMttii »i tf Dwieli^ 

Iw^iMt _ In Mm« turn Ol^WM mA 

* MbMlcI <2^ 

'tkfansiici* 6l waterMMinbto 1» trniU. OfIraiM 

^iwi qUum • • 600 a 

uriiMnlA^ i XMBfMttm <rf (P) BoiSiMfd 

^ H«W 6761 

tUdton. Dvtdwr ««d oiliMt 600 a 

IlMrmo0Ufeillte7(4laA^ol«M«--^tapUntiM4«rl«to 

6te««tKwk ud BotttwdI S77 a 

W«t«rHMiiaM« ta mUk. Otboroe utd Mendel 422 a 

of y«^; Kxtmtlcm end eonceoUAUoA of •>— . 

Oibome end VTAkrinAii ISU 

TitAinin A; KnUi u ntHtrce of . Cowerd end 

])TraaMQd 700 a 

r* feedfaitf leite on , Dnuninond 

AM Oowerd *081 

Valne of anlm»l And TegetAhle oHb end fAU as lonrcsA 

of Dtummoml end tkwrAid . . . . 706 a 

TttAWla B ; Bffecc of eoofclim on water-soivble la 

CAITOU Aod UAvy beAM. MHIm .. 880a 

whkh taterfere with u« of yeert aa itH 

onABlAiD for . fWmiA sod McCoUun . . OSOa 

WAliT'AOtublfl la cAbbAge end onUm. Whipple 660 a 

TliAeataM : dMndcAl feolAtlon of from ycAAt Myere 

And VoeoUin WOa 

PAtHKdahle end weterniolable — — * prewnt la green 

I^nt Ueanee. Sieenborfc and (iroee . , S77 a 

Pat-Aotable aad water > ao1ii M e lu rooU. Steeo* 

bock and Mhera 18lA 

of grm foodn. Otborne and Meade! 160 a 

Identity of WAter*e<dable growth'protnoUag and 

AaM*iiearltle . Mitchell 

K e nrad atare of — . Drammoad . . 

Balatioa of water Mlnble, Antrnearitle. and WAttr> 

* aohiMe B to yeaet erowth-proBaoUng 

eUmutigk F4niMU aad hiockholm 
BopoK 0 * preaent eUte of knowledge coaoemlng * 

JUaeatch on In lf.8*A 

■Wgleir-aobibki, antl-oewkle. and growth- proawtlug 

B — — . Brnmett and taro* 671 a 

Volatfla BvaJda: BMertniaallan of catorlfle valtw of 

Bar»ky 

tteakU ; !rreailng — - with other Uqalda. MaJlct . 

AolTAtCa. Aer wndw Soleeau. 

l>eU»riBlnaU<m of . Ikhllcht and 
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ICaalpolatkm of , Stock and 

from aqueona nMnllone. 


ToleaaJe aahca : Loog*ilttM teaU of mortara nude with 

. irjfM 

VolUle Mdk S<¥ Elactrk oelh. 

« : Acetteratloa of * : 

Twlw and Brailer 12ir» 16 St 

Tertaa and Howaoo 26 *t 

Andleatlan ol attliKMlerlvaayea of forfaral aa 

aeealaealon of Pnhone 606 a 

«l c* 0 «UjMtt« aad caoBtclwme>Bke inbataocea ; 

loaMaratInf the (P) Pnacbey .. IWa 

mfMe iit ; Kffect of organle aeoderatoti on . 

CkOMT 7 $a 

Thmr 0* Aweiwwtlon of * Dnboao . . . . 606 a 

K St* mitr CHla. Patty- ' 

MahiOactnfe of dnrtiie. tewacfowi and 
j . <P) Bayer nod C3n, . . T2 «a 

MUMtfaelire of a<ift. efaatk; and dnetUe 

<P> Bayif and ei 72 »a 

_jmI Mmllar mteiiala. (P) Oibboni. and 

AaMKleaw Babbwr Co 664 a 

VHttW^aanhaBtai: ManalaetiareoliahatHatwiror . 

, , (f) jBoUMOwfitodlty and oihart lU. 3074*. 568a 
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•beaib<4»n. (P) and Bahoocli ajul 
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’^jsin&»5?^*^TSir : iiA 
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heat and ita linportaiioe la fviaii heat e«OMy. 

Beatllager . « 60U 

heat troaTiihaft taraaeea t UUtUation of (P) > 

A.-G. fir JUaktnd. vem. Qrtllo 800A 

liqaor In reohvary of amatnola ^ai duiuiatloa gaaee ; 
Dtapoealot . (P) Phqtnlx A.»0. fir Berghaa 

n. Uitteabetiieb 806 a 

Uqnon from oellidote mannfacture or atnftar waste 

llqQorti d^ltattoa of with iteoag 

baaea In pteaence of ateam. (F) Rtaman 
liqttQta contaminated aod coloored with organio 
Iroottritlea; PariOcation of alkaline (P) 

KittaM and otlmra 

Ilqaora from Steffen’s proecaa; Beeoiwry of hy> 

prodtitta from . (P) Bradford aad Broad' 

head 

material ; Beduetl<m of organio , (P) !>arrach 

and Danach 

IwocDcta ; IJUKaatkm M carbohydrates oontalned In 

natnrai or IndnatrU) . (P) Banraaae Phrrea, 

aod Dupont . . , 

•prodacla; work of committee on ntUleaUon of 

chejalcnl , Lanrle 

Treatment of nitrogenous animal . (?) BAmc' 

* braqdt 

water* from maize steeping ; Beooyering protela and 
phoapbales of calefuio and magne&lam from add 
. (P) Gleeecke 

Water ; Action of on lead. 14m»e«|a and Bn*PP 

Aluminium hydroxide ta mechanically HKerrd ^ — . 

tfowkrd and ffannan 

atnmonla'fms Preparation of -■« — lor anslytica] 

purpoaea. Baker 

Appaiatua fur ooBecilng samples of at great 

depths. BurscM 

Apparatus for eiectrO'Osmotle re nova) of . 

(P) Eiektro-Osmose A -U. 
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Apparatns for measuring cltargea of gas tot aterilDlug 

. (P) Mesiles aad Magratli 

hotter feed ; tiMe'barlam aoftcoer t» treaimest of 
Mehrtng . . . 

Ixiler feed* ; J^muval of dissolved gases from - — . 

Jfnng . . 

tKdler-leed ; Removing taset Don, icflealng, and 

pr«hcaUog (P> Wlnrr 

Ixdkrdred ; nabvtUnies for sodium caibcnate lot 

auftimlng Braungard 423 a 

Batters for dlsttniiig — (P) Turn bull .. 600 a* 

brewing ; Analysis of . Lien 2754 

brewing ; Teetlng for otganUms iujurtons to 

wort, Kens* 60*1 

Centrifugal separator and proceee for purifying , 

(P) Htnrgeou MU* 

CMofimetrlc determloailoo oi ammonia. nflAiteu, and 

nUratee In ^ — . RoHtMrtl ?6U 

Deteetlon of — - In alcohol and other organic 

nolvenu. Mcftle .., .. tttU 

Deteetlou of nltrttra In •. Tb^veaon .. ,, h?U 

DetamlmUon of carbon dtoalde In UKKiftaed - — , 

Rodt 664 a 

Detifininatloo of in petrotaum and other 

organic emsMonf. Owua and gurk , . 466a 

Determlaatloa of rale of aolatlon of almospherlt 
nitrogen aad oxygrn by . Adeawy nod 
Bj^ke r > . f 1 1 4 

Defermlaatinn «4 aelveat oarhon dIOkUla la **•*»«*« 

Bofl 66U 

drinking; lieteetion et Beef, wlr In Iw Waal l?l4 
drinking; Iam of bee ammonia from ganplnt td 

yoaapk and Freak .. Itftx 

drinking ; Purticaikm of — » wHh poCnaMnai p«f^ 

manganate, fituuk T^a 

Bxtnctlng — from materlaM oonlalnBig % if) 

Hera IT .. Tli* 

FemtfiiMMta — la the enttey of the Don gml thiMy. 

Ifawofth and Evatw .. «V!k 

FHtdre tm MilKa^ «| — (?) Mlkmt. 0«*.. 

andathen ..‘8 ^hu 

•CM. Sh amdar Gna. 

dhwdfld Ilk tah *4 4. 35«5! 
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Ifiy'fe. . 

i ^^wlorfM; Removtog Iron from 

liO«l(lMt»idt A.-G 

I tKwrfAg devloe for .* (DBtfltbJb. 


^de ilpem|iy Co. 

»1; UabaUctoro of < 


672a 
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424A 

S24A 
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^ -pmUjitti moUtrUl . 

tif) UjimiMk, and IPormotlt Co. 

(.9) Perimttit A.-O. . . . - 

. &A||tld 4ouffmli»tioa of — lo fata ana olU. Oeriel 
MM oC totvUoa of atmoapfaoric nitrogen and oxygen 

fa — — , Adoney and Beckor . . • . . 702A 

MmoVal of atrooapheiic oxygon from by tnoana , 

of Iron. (P) ateininQlfer and Rtelnnaftller . . 638A ' 

«rMlattttg coating material : klanufacture of . I 

(pyMUea, and Chemical Co. . , 75dA 

' tMWo; Obtaining noble metals from . <P) 

. . , ISander . 662 a 

.M|iaxaUiig air and other gases from . (P) 

n^aUweyer 17U 

Separation of absorbed gaaea from . (P) HflU- 

meyer 8 a 

•(tfUmer ; Data on operation of continuous type lime 

aodvash . Catbermaa and Flshet . . . 733 a 

Sof tefflng -< — : 

(P) Duggan, and Perrautlt Co. .. .. WWa 

(P) Eidser and other* 347 a* 

•aoftenlng cotapomids ; Manufacture of — — , (P) 

Borrowraau 671 a 

Sottentng ; Lime-soda process of . Ilerrlo aud 

Oioason . • . 278 a 

softening «rhii permnttie. Merger ♦. 798 a 

S«Rening and purifying — . (P) Oa^alowskl and 

Overboil . .. •• •• M>0 a 

Softenli^, treating, and filtering for steam bolkT* • 

and otlnnr Industrial purposes. (P) Wsde-^MHon 

and other* -- •• 182 ^ 

Sterlliaation of by chlorine gas. Arthur . ^ ♦. 412 r 

Stertttsatloo of by ultra-violet rays Decker .. ftniA 

Treatment of after lime (mriflcatloo. Rehreier . . 424 a 

vapour; Detection of —— or of either of it* gaseous 

components (P) Doold-Adams and others . . 818 a 

AApoar ; 'Hieory of absorption ol by mixed saHs 

PrWeaux . . lo2l 

Waier-glam ; ColkiMa! method for lucrcaslng the volume o.' 

adlmlvo — - - Mskx)linsoo . . • • 293 a 

Preventing harmful effect* of fabric* cleaned 'sltb — 

(P> Belohel 

ipistorproof rotjstrucUoo materials; Manufactwro M . 

(P) Perry, and Barrett Co. .. . . • • 

mateHal ; Manufacture of unng recUlmed rubUr. 

(H PrankeJ und Kunge. and tiolombck 6UHA 

paper or felled sheets; Msnnlacture of . <P) _ 



Watriwooffag dyed fabrics. (P) Rliarp 

faWloi. <P) Badtecbc AulUn u Hoda Fsbrlk . . . . 331 a 

labrics ami rendering them Itnpcrnvcahic to gaaw ; 

AdhrtUve coropoHitioii for . (P) »oc Anon dcs 

KUbI Hutch tnwm 

nmtcrlsl ; r« of slnmlnlnin kaf a^ .. 

paper, faWka, and the like Schmidt and Better 

paper, yam*, and faluiCH tP) lK)hme A -d . 
textile fabrics - 

; (F) Mever 

(P) halle 

texta«. (**) Bayer nnd Vo 

Watace,* mtaciAl; Determloatlou of bromine in . 

Baughman and 8 khmer • ' 

Idloenl ; Detcrminarlon o! lapdtde and bromide in 

Baughman and Skinner ; * ’ 

. natuml: Bthwt of aoa-^ll on pnsvure of carbon 

dioxldB Ukd alkaWnlty of — IhrMcaux . i-A 

BdMtowhfP of hydrogpo km concentration to 
'"^dExSrf content ol natu/ki - OwnlVeid and ^ 



inmie bMrlt iB fitoulh 

VAJt; AMMMD** cxpn'wlng from ivtroleum 

dMitlatea. (P) Wells and Well* 

. Bm under Bore* ax. 

Clitttnsa; Caryl aloolml and cerollc srkl oc 

Oascard 

,$«« under c.ncHida. 
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